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Abstract 

Overall Strategy 

The Hawaiian Electric Companies propose to implement a portfolio of demand response 

programs that appeals to a wide variety of residential and commercial customers, 

reduces the cost of electricity, and enables higher levels of renewable energy without 

compromising service reliability. 

With the continued growth of rooftop solar photovoltaics in our systems, our customers 

play an increasingly important role in energy supply. With the demand response 

programs introduced in this Integrated Demand Response Portfolio Plan (IDRPP), we are 

providing our customers with additional options to both manage their energy costs and 

provide valuable ser\'ices to the grid that will benefit all customers. 

Our overall goal is to aggressively pursue all demand response programs that best serve 

the interests of our customers across all five island grids. 

Our Intense Focus on Demand Response 

The Hawaiian Electric Companies firmly believe that demand response should be an 

integral part of our power supply toolkit—and it will be. We will be employing our 

demand response portfolio on the supply side—implementing thermal energy storage 

and customer-sited generators to meet capacity—as well as on the demand side—to meet 

several essential ancillary services. And we will use the competitive marketplace to 

acquire cost effective demand response resources that benefit all customers. 
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Abstract 

Grid Service Requirements Met by Our Demand Response Portfolio 

Transitioning to using variable renewable generation has created opportunities for 

demand response to contribute in meaningful ways to meet grid ser\'ices needs. Demand 

response can contribute to capacity, several ancillary services (including regulating 

reserve, contingency reser\'e, non-spinning reser\'e, and non-Automatic Generation 

Control (AGC) ramping), and accelerated energy delivery. A primary focus of our 

demand response programs will be to provide ancillary ser\Mces, a leading-edge initiative 

which represents a great opportunity on our islanded power grids. 

VVe are proposing a portfolio of demand response programs—each meeting several 

Commission objectives—that fall into seven targeted categories: 

1 . Residential and Small Business Direct Load Control program: Expanding 

on the existing Residential Direct Load Control and Small Business Direct 

Load Control programs, program participants allow us to control certain 

equipment to better manage load demand fluctuations. 

2 . Residential and Small Business Flexible program: This program enables 

control of targeted devices to meet ancillary ser\''ice requirements. 

3. Commercial & Industr ial Direct Load Contro l p rogram: Participants in 

this updated program allow us to control certain equipment to shift load. 

4 . Commercial & Industr ial Flexible program: This flexible program enables 

the use of targeted equipment to meet ancillary service requirements. 

5. Commercial & Industr ial Pumping program: This program enables 

control of certain water pumping facilities to better balance supply and 

demand. 

6 . Customer Firm Generation program: This program enables dispatching 

on-site customer generators to meet demand. 

7. Dynamic & Crit ical Peak Pricing program: This program enables load 

shifting to "smooth" the daily system load profiles based on demand and 

price. 

Marketing to Ensure Success 

CHir plan calls for marketing to a wide circle of commercial businesses with an expanded 

focus on residential customers. 

The "maximum price" paid for a DR program would be the difference between the 

avoided cost and the program's operational cost. The "avoided cost" is the cost of an 

alternative resource (energy storage or a generator) providing the equivalent service. At 

tlie "maximum price," the overall rate impact to customers would be economically 
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Abstract 

neutral. To create the maximum benefit and participation, we will bring our DR 

programs to the open market to best determine price and appeal, and drive their 

adoption through third-party agents selected for their expertise and experience. 

WTienever the market price paid for DR is less than the "maximum price," all customers 

benefit, and the participating DR customer receives an additional credit or payment. 

We plan a company-wide implementation, transitioning from existing programs into our 

new DR portfolio, including establishing a centralized DR staff who will focus solely on 

administering the programs. We also look forward to working with others companies 

offering DR expertise and technologies to facilitate the pace and effectiveness of the DR 

programs. The implementation timeline calls for immediate action across O'ahu, Maui, 

and Hawai'i Island, with planned future implementations on Lana'i and Moloka'i. As 

the implementation unfolds, we will measure performance and adjust as needed to 

maximize the impact of our programs. 

" ^ ^ " ' Hawai ian E lac t r lc 
A A A Mau l E lact r lc , „ , _ „ , - • _ . 

• T - A Z , ^ . ^ Hawaii Elactrlc Light Integrated Demand Response Portfolio Plan 



Abstract 

[THIS PAGE IS INTENTIONALLY BLANKl 

Hawa i i an E iac t r ic 
. . _ , ^ . — A A A Mau l E i o c t r l c 

Hawaiian Electric Companies ^ ^ ^ ^ ^ nawai-i Eiactnc ught 



Executive Summary 

The Hawaiian Electric Companies propose to implement a portfolio of demand response 

programs that appeals to a wide variety of residential and commercial customers, 

providing more options to reduce the cost of electricity, and enabling higher levels of 

renewable energy without compromising service reliabiiit)'. 

ROLE OF DEMAND RESPONSE IN HAWAI'I'S ENERGY FUTURE 

Our Integrated Demand Response Portfolio Plan (IDRPP) recognizes and formalizes our 

customers' changing role in the power grid. In the past, controllable generation supply 

was dispatched to meet the fluctuating load demand of the power system. Because our 

customers' energy needs are increasingly supplied by variable renewable energy 

resources, an important solution for balancing supply with demand is to enable customer 

demand to be more dispatchable. 

With the continued growth of rooftop solar photovoltaics in our systems, our customers 

play an increasingly important role in energy supply. With the new and expanded 

demand response programs introduced in this IDRPP, we are pleased to offer our 

customers additional opportunities to both manage their energy costs, and provide 

valuable ser\Mces to the grid that benefit all customers. 
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Executive Summary 

OVERALL STRATEGY 

Thi> IDRPP presents a number of demand response (DR) programs that benefit all 

customers. These benefits include reduced energy supply costs, reduced energy 

curtailment, and increased system reliabiiit}'. Customers who participate in demand 

response programs also benefit from incentive payments or credits on their energy bills. 

CK'^rall, our DR portfolio provides a "higher level of operational flexibility so as to 

support, among other things, integration of additional renewable resources, such as solar 

and wind".' We will use our DR portfolio as an essential tool in our system operation 

tool kit to address the changing profile of energy demand created by the growth in solar 

energy resources. 

Ouf IDRPP calls for immediate action across O'ahu, Maui, and Hawai'i Island with plans 

to extend the DR programs as they mature to Lana'i and Moloka'i. We propose updating 

and refreshing the existing DR programs to more clearly and cost-effectively fulfill grid 

ser\'ice requirements. We propose to launch the full portfolio of DR programs in 2015, 

and to deliver grid ser\Mces from these new programs by early 2016. We also plan to 

launch an expedited Customer Firm Generation program for Maui to deliver capacit)' in 

2015. 

Mission Statement 

We have adopted the following mission statement to guide us in our continued 

development of innovative and useful DR programs: 

"The Hawaiian Electric Companies will aggressively 
pursue all demand response programs that best serve the 
interests of our customers across all five island grids." 

Docket No. 2007-0341, Order No. 32054, Policy Statement and Order Regarding Demand 
Response Programs, at 4. 
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Executive Summary 

Guiding Principles for Implementing Our Demand Response Portfolio 

We intend to adhere to these guiding principles for designing, implementing and 

managing our demand response portfolio: 

Meet the Need: Ensure that the grid services requirements (capacity and ancillar}' 

services) are met to the maximum extent that is practical and cost effective using demand 

response. 

Seek Diversity; Pursue demand response programs that can be readily implemented, 

comprise a diverse set of features, employ customer equipment, meet grid ser\'ice 

requirements, and can be adroitly administered to maintain system reliability. 

Defer to the Market: Determine the optimal compensation that maximizes participation 

in our demand response portfolio without compromising cost effectiveness for 

customers. 

Enlist Expert Assistance: Take advantage of third-party expertise—including that of 

Hawai'i Energy^—to recruit participants, and to launch and implement demand 

response programs. 

Continue Evolving: Aggressively research new ways for customers to participate, 

evaluate their applicability in our unique environment in Hawai'i, identify and quantify 

their benefits, and quickly implement them. 

HOW WE DEVELOPED OUR DEMAND RESPONSE PROGRAMS 

To develop our Integrated Demand Response Portfolio Plan, we adhered to a 

foundational definition of demand response, accounted for Hawai'i's unique operating 

environment, and relied on a methodical process. 

Uniqueness of Hawai'i's Island Grids 

Demand response programs implemented elsewhere may need to be modified to meet 

our unique island needs. Here are several reasons why this is true: 

• Unparalleled amounts of variable renewable generation, due mostly to growing 

amounts of distributed generation. 

2 The Hawai'i Public Utilities Commission (PUC) has contracted with Hawai'i Energy to administer 
Hawai'i's energy efficiency programs. 
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Executive Summary 

• Value of demand response compared to alternatives (for example, centralized 

generation or energy storage) to cost-effectively provide ancillary services 

needed for secure system operation. 

• Independent island grids that are not interconnected and the resulting inability 

to rely on short-term assistance from other utilities or a regional power pool. 

• No significant seasonal demand fluctuations and relatively consistent daily load 

demand profile. 

• Larger generating unit sizes relative to system demand, requiring significantly 

different system security and reliability criteria.•"* 

• Significant load shedding is utilized to prevent system collapse (i.e., island-wide 

blackouts) during major disturbances. 

We considered all of these factors in designing a demand response portfolio that is 

appropriate for Hawai'i. 

Method for Developing the IDRPP 

We followed three key steps in developing our IDRPP. We: 

1 . Established the grid service requirements for O'ahu, Maui, and Hawai'i 

Island, and used them to identify the services and specifications required for 

our DR portfolio. 

2. Examined sector-specific end-uses and overall load potential to identify 

loads that could be interrupted to meet grid ser\'ice requirements and were 

acceptable to the customers providing those loads. 

3 . Designed DR programs in a common format to satisfy both grid service 

requirements and the availability of customer-specific end-uses. 

As a result, we modified some existing DR programs and designed new ones that meet 

our specific grid ser\'ice requirements, and which are complementary within the overall 

portfolio. We have also designed a procurement process that ensures any DR program 

offers real benefit and value to customers, offers benefits greater than the esHmated 

program costs, and benefits all customers including non-participants. 

3 The maximum size of individual generating units is currently being evaluated by the Companies 
as part of their development of Power Supply Improvement Plans (PSIP) in the contexts of system 
security and overall cost for system operation. Therefore, this factor that contributes to the 
uniqueness of the Hawaiian power systems is subject to change. 
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Executive Summary 

THE DEMAND RESPONSE PROGRAMS WE DEVELOPED 

The Hawaiian Electric Companies have reviewed and overhauled our existing demand 

response programs. We have also designed a number of new and beneficial DR 

programs that have been consolidated into a single integrated DR portfolio. 

We plan to increase our collaboration with Hawai'i Energy to maximize the availability, 

timeliness, and use of cost-effective DR resources throughout Hawai'i. We also plan to 

continue to build on our partnership with Energy Excelerator, a clean energy startup 

accelerator program to incorporate the use of emerging technologies to continuously 

enhance our DR portfolio. 

Grid Service Requirements Met by Demand Response 

Firm generation that has traditionally been used to provide ancillary ser\'ices is 

increasingly being replaced by variable renewable generation that has markedly less 

capability to provide these ser\'ices. This creates opportunities for demand response to 

contribute in meaningful ways by providing ancillary services. 

As summarized in Table ES 1, demand response can contribute to grid service 

requirements, including capacit)% several ancillary services (including regulating reser\'e, 

contingency reser\'e, non-spinning reser\'e, and non-Automatic Generation Control 

(AGC) ramping), and accelerated energy delivery. 
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Executive Summary 
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Table ES 1. Demand Response Role in Providing Ancillary Services 

Ultimately, we will consider customer and end-use resources that can effectively and 

efficiently he targeted for DR program participation. Examples include Variable 

Frequency Drives (VFDs) for water pumps and other motor loads. Light-emitting Diode 

(LED) lighting, refrigeration, ventilation, standby generators, and Grid Interactive Water 

Heaters (GlWHs). 

Portfolio Approach 

Each DR program in our proposed portfolio accomplishes a range of objectives that 

collectively acidress our grid ser\'ice requirements. The programs fall into two groups: 

• Direct Load Control Programs: where we can remotely shut down or cycle 

customers' electrical equipment (such as air conditioners, water heaters, and lighting). 

• Flexible Programs: where we can remotely adjust (directly or through a third-party 

DR administrator) the operation of customers equipment, up or down, to meet grid 

ancillary services. 
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Executive Summary 

Evolution of Our Demand Response Programs 

In developing our IDRPP, we determined that our plan needs to take better advantage of 

some existing direct load control programs such as Residential Direct Load Control 

(RDLC), while devising new programs to more effectively provide customer options that 

contribute to ancillary' ser\'ices, enable peak loads to be shifted to lower demand periods, 

reduce curtailment, incorporate greater amounts of renewable energy, and create better 

customer incentives for increased participation (depicted in Figure ES 1). 
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Figure ES 1. . Current and Future Demand Response Expanded Benefits 

The Demand Response Programs 

We are proposing demand response programs that fall into seven categories: 

1. Residential and Small Business Direct Load Control (RBDLC) 

2. Residential and Small Business Flexible 

3 . Commercial & Industrial Direct Load Control (CIDLC) 

4 . Commercial & Industrial Flexible 

5. Commercial & Industrial Pumping 

6. Customer Firm Generation 

7. Dynamic and Critical Peak Pricing 
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Executive Summary 

DR Program Descriptions 

New, Residential and Small Business Direct Load Control Program {RBDLC) 

This new RBDLC program continues and expands upon the existing RDLC and Small 

Business Direct Load Control (SBDLC) programs. RBDLC enables new and existing 

single-family, multi-family, and master metered residential customers, in addition to 

small businesses, to participate in an interruptible load program for electric water 

heaters, air conditioning, and other specific end uses. 

New, Residential and Small Business Flexible Program 

This new program enables residential and small business customers with targeted 

devices (such as controllable grid-interactive water heaters) to meet ancillary ser\'ice 

requirements by providing adjustable load control and thermal energy storage features 

over various timeframes. 

Updated, Commercial & Industrial Direct Load Control Program (CIDLC) 

The updated CIDLC program allows commercial and industrial customers to help shift 

load, usually during peak periods, by allowing their central air conditioning, electric 

water heaters, and other applicable appliances to be remotely cycled or disconnected. 

New, Commercial & Industrial Flexible Program 

Tliis new program enables commercial and industrial customers with targeted devices 

(such as air conditioning, ventilation, refrigeration, water heating, and lighting) to meet 

ancillar)' service requirements by providing adjustable load control and/or thermal 

energy storage features over differing timeframes. 

New, Commercial & Industrial Pumping Program Overview 

The Commercial &: Industrial Pumping program enables county and privately owned 

water facilities with pumping loads and water storage capabilities to be dynamically 

controlled. This will be accomplished by using variable frequency drives and emergency 

standby generation to adjust power demand and supply at the water facilities, and better 

balance supply and demand of power system loads. 

New, Customer Firm Generation Program 

Commercial and industrial customers who participate in this program allow system 

operators lo dispatch their on-site standby generators to help meet power system load 

demand. Monitoring equipment on the standby generators tracks the usage of program 

participation, testing, and assures environmental permit compliance. 
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Executive Summary 

Updated, Dynamic and Critical Peak Pricing Program 

The Dynamic and Critical Peak Pricing programs are designed to shift loads from peak-

demand to lower-demand periods to effectively "smooth" the system daily load demand 

profile. These pricing programs would adjust specific prices for electricity power from 

the grid throughout the day, sending price signals to customers to encourage shifting of 

their load demands. 

Using Demand Response as a Grid Resource 

Due to system security considerations on our island-based power grids, the Companies' 

system operators would be able to employ demand response programs for up to 

approximately 15% of the electric system load to regulate capacity and serve ancillary 

services throughout the day and night. The DR program subscriptions, in total, are 

expected to substantially exceed 15% of the estin^ated peak load for the system—an 

adoption goal of our DR portfolio. System operators should be able to serve up to 15-

20% of system load at any time using DR to balance the power system. It's necessary to 

serve the remaining 80-85% of system load by other resources to ensure the system can 

recover from a major disturbance. 
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Executive Summary 

DR Program Objectives and Potential Load Resources 

Demand response programs can meet grid services, capacity and ancillary services, in 

several ways. The objectives for each DR program and the associated potential load 

resources for each program are summarized in Table ES 2. 

DR Program 

Residential and Small 

Business Direct Load 

Control 

Residential and Small 

Business Flexible 

Commercial & Industrial 

Direct Load Control 

Commercial & Industrial 

Flexible 

Commercial & Industrial 

Pumping 

Customer Firm Generation 

Dynamic and 

Critical Peak Pricing 

Grid Service 

Capacity 

Non-AGC Ramping 

Non-Spinning Reserve 

Regulating Reserve 

Accelerated Energy 

Delivery 

Capacity 

Regulating Reserve 

Non-AGC Ramping 

Regulating Reserve 

Non-AGC Ramping 

Capacity 

Capacity 

Accelerated Energy 

Delivery 

Potential Load Resources 

Water heaters 

Central air conditioning 

Water heaters 

Central air conditioning 

Water healers 

Central air conditioning 

Grid interactive water heating 

Central air conditioning 

Grid interactive water heating 

Commercial & industrial curtailable 

Water heaters 

Central air conditioning 

Central air conditioning 

Refrigeration 

Ventilation 

Grid interactive water heating 

Central air conditioning 

Refrigeration 

Ventilation 

Lighting 

Commercial/muni water & wastewater 

pumping 

Commercial/muni water & wastewater 

pumping 

Customer-sited stand-by generators 

Unspecified customer load 

Unspecified customer load 

Table ES 2. Demand Response Programs and Resources to Meet Grid Services 
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Executive Summary 

Actual implementation of the DR programs will further confirm how these programs and 

their associated resources can best contribute to grid services. 

Overview of the DR Programs 

The brief over\'iew of each DR program (Table ES 3) describes how the performance of 

each program will be measured, their cost, and their availability. Based on the grid 

ser\'ice requirements to be satisfied, response speed and duration requirements will vary 

by program and load resource. 

DR Program 

Residential and Small 

Business Direct Load 

Control 

Residential and Small 

Business Flexible 

Commercial & Industrial 

Direct Load Control 

Commercial & Industrial 

Flexible 

Commercial & Industrial 

Pumping 

Customer Firm Generation 

Performance Measurement 

Difference between pre-event 

and post-event load 

Difference between pre-event 

and post-event load 

Difference between pre-event 

and post-event load 

Difference between pre-event 

and post-event load 

Difference between pre-event 

and post-event load 

Amount of self-supply and/or 

exported power to the grid 

provided during the event 

Cost per Event 

None 

None 

50.50 per kWh 

None 

None 

$0.50 per kWh 

Availability 

Always available, no 

notification, no limits 

Continuous 

Up to 300 hours annually 

Continuous 

Continuous 

Up to 100 hours annually 

Table ES 3. Overview of the DR Programs 
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Executive Summary 

PROJECTED RESOURCE POTENTIAL BY DR PROGRAM 

Load Resources Meeting Grid Services 

We have assessed the types of resources likely to best meet specific grid sen'ices (see 

Table ES 4). We believe, however, that the market will best determine the optimal 

resource mix for meeting each grid ser\^ice. To confirm these optimal uses, we will 

clearly state the specifications for meeting each grid service (for example, the required 

response time and response duration), and test the market to determine availability and 

costs. 

Water Heater and A/C 

C&l Curtadable 

Ventiielion 

Refngeralion 

Ligfiiing 

GIWH 

Water Pumping 

Customer Generation 

Electnc Venicles* 

^ 

^ 

V 
^ 

V 

^ 

V 

V 

' Electnc vehicles nave iwt t>een induded in current program projections, but wd t>e leveraged lor DR as the martei matures. 

V^ 
V 
^ 

Table ES 4. Target Resources for Meeting Grid Services 
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Executive Summary 

Projected DR Potential 

The estimated megawatt (MW) potential associated with each program and grid ser\'ice is 

summarized in Table ES 5. Without exception the potential is expected to initially increase 

over time. These projections then plateau and begin to decline in the 2020 time frame due 

primarily to the effectiveness of Hawai'i Energy's energy efficiency programs. 

We are committed to aggressively pursue demand response solutions and continually 

reevaluate their potential based on changing circumstances and emerging technologies. 

We expect that emerging technological advances, market conditions, and ongoing 

recruitment will keep DR participation levels steady beyond 2020. 

Our DR portfolio is based on our current tinderstanding of the limits of the technology 

for implementation. Accordingly, demand response under-frequency resources 

currently are not considered to respond fast enough to provide contingency reserve; and 

thus the entries of zero for contingency reser\'e in Table ES 5. Nonetheless, we are 

pursuing DR resources with this valuable capability, and would utilize DR resources for 

this purpose should the market be able to provide them in the future. 

DR Program 

Grid Service 

RBDLC 

Capacity 

Contingency Reserve 

Non-ACC Ramping 

Non-Spinning Reserve 

R&B Flexible 

Regulating Reserve 

Accelerated Energy 

Delivery 

C&l DIG 

Capacity 

Contingency Resen/e 

G&l Flexible 

Regulating Reserve 

Non-AGC Ramping 

O'ahu Island Grid 

2014 2019 2024 2034 

10.0 

0.0 

10.0 

10.0 

30.4 

0.0 

30.4 

30.4 

33.3 

0.0 

33.3 

33.3 

33.3 

0.0 

33.3 

33.3 

0.0 

0.0 

3.3 

1.7 

5.1 

2.7 

5.1 

2.7 

10.0 

0.0 

23.8 

0.0 

25.4 

0.0 

25.4 

0.0 

0.0 

0.0 

2.6 

9.0 

4.1 

14.1 

4.1 

14.1 

Maui Island Grid 

2014 2019 2024 2034 

0.0 

0.0 

0.0 

0.0 

5.7 

0.0 

5.7 

5.7 

7.1 

0.0 

7.1 

7.1 

7.1 

0.0 

7.1 

7.1 

0.0 

0.0 

0.7 

0.4 

1.1 

0.6 

1.1 

0.6 

0.2 

0.0 

2.5 

0.0 

3.0 

0.0 

3.0 

0.0 

0.0 

0.0 

0.4 

1.3 

0.6 

2.1 

0.6 

2.1 

Hawai'i Island Grid 

2014 2019 2024 2034 

0.0 

0.0 

0.0 

0.0 

4.9 

0.0 

4.9 

4.9 

6.0 

0.0 

6.0 

6.0 

6.0 

0.0 

6.0 

6.0 

0.0 

0.0 

0.9 

0.5 

1.4 

0.7 

1.4 

0.7 

0.0 

0.0 

1.8 

0.0 

2.2 

0.0 

2.2 

0.0 

0.0 

0.0 

0.3 

0.9 

0.4 

1.4 

0.4 

1.4 
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G&l Pumping 

Regulating Reserve 

Customer Firm 

Generation 

Capacity 

Total Load Under 

Control* 

0.0 1.2 1.9 1.9 

0.0 

26.0 

5.0 

70.2 

5.0 

82.4 

5.0 

82.4 

0.0 0.2 0.3 0.3 

0.0 

0.2 

3.0 

13.1 

3.0 

16.1 

3.0 

16.1 

0.0 0.1 0.2 0.2 

0.0 

0.0 

3.0 

11.1 

3.0 

13.6 

3.0 

13.6 

* Total number reflects the sum of the potential obtained from each load resource used to calculate these projections (which is 

not equal to the sum of the potentials identified under each grid service requirement in the table because of program overlap 

and the ability of some end use resources to meet multiple grid service requirements). 

Table ES 5. Potential MW Benefits for Demand Response Programs 

Mapping Planned Demand Response Programs to Objectives ofthe 
Commission's Order 

Each DR program's design has been driven by and crosschecked against the guidelines 

and directives issued by the Commission (Table ES 6) in Docket No. 2007-0341, Order 

No. 32054. Every DR program meets more than one Commission objective; and every 

Commission objective is met by at least three programs. 

The DR programs will compensate customers for their participation and the value they 

add to the system, and provide them with opportunities for reducing their total 

electricity bills. The programs will also provide the Companies with a range of options 

for meeting a portion of the grid services requirements, while reducing reliance on fossil 

fuel and increasing the system's ability to take the greatest advantage of renewable 

energy resources. 
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Mapping Programs to Order ObjecUves 
Residential & Small 

Business 

Executive Summary 

Commercial & Industria) 'Uuni/Cfi l Pricing 

The commission established the following as the stated 
objectives for the current and future DR programs 
1. DF) pioBKmi should provide quint i lublfbrnetluiorj iFpayrr* 

Ctn«iit1on Compjn'itt' 
, Dynjmir.CPP 

Id.Areducllonin totalkWhconiurriHJ01 «change mhowkWhiaic 
consumed that iibenericul to overall i v " " ^op '< ' ^ ' i o i ^ 

Ib.A reduction In peak loads, and (he deferral ot netMgeneiailon 
capacity 
7c. Aiilitance In meeting PV and wind vanabiliiy 

2d. A iihift of a poitlon of &vsiem load to offpMk times jwlikli may be 
mid-day in the near futurefor sysieins with high PV penetration) to 
jmongothei thlngi increase consumplk^n of minimum load generation 
and to reduce curtailments of renewable generation 

7e. Assistance in assuring the lellabilltv of the system thiough among 
other things programs that peimii fast response ol short duration to 
meet contingencvconditionsorlor toullllty emergency diesel 
geneiallorij coming on line • 2(. A r̂ on f osill fuel soufce of ancillary services, such as f requer^y 
managernent, up and down regulation, and dispatch able energy 

?g. Customer benefit s such as greater control over energy use and 
opportunities to lower electricity b i lK" 

^h A potential means lor addresilnggieenhouie gai emissions 
itandaids established by the state of Hi wall and federal govemmenl. 
I 

M M 

H • Highly Satlitlei M • Mode'alely SaDtfiei 
' Water Companies odtegoiy includes pumping as load lesources and on-site emergency generators, bothconsldeied as potential OR options. 
** All programp^nicipantslI.e.DR providers) will be paid for pankipatlngand will thus be able to lower Iheir electricity bills: onlypiicingpiogram participants would be 
viewed fls having more control over their energy use. 

Table ES 6. Mapping DR Programs to the Objectives (Order, p. 82-83) 

PRICING THE DEMAND RESPONSE PLANS 

The value of a DR program is directly associated with the costs it otherwise avoids if 

other resources provide the equivalent service. The compensation paid (or credited to 

his/her energy bill) to a customer participating in a DR program, is a direct benefit for 

that customer. All customers benefit from the overall value of the DR program. 

Cost of DR Programs 

Avoided cost for a grid service could be based on several factors, including installed 

capacity costs, fuel costs, and cost of alternatives, each of which depends on the current 

state of the system. Potential avoided cost calculations include: 

Capacity: The cost of new capacity. 

Regulating Reserve: The cost of a frequency support energy storage device, or the 

savings from reduced regulating reser\'e requirements. 

" • • -W Hawai ian E iac l r i c 
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Executive Summary 

Contingency Reserve: The fuel cost savings resulting from a reduction in the 

contingency reserve requirement (for O'ahu) or to offset under-frequency load shedding 

savings (for Maui and Hawai'i Island). 

Non-ACC Ramping: The installed cost of new quiet; start generation or the fuel cost and 

maintenance savings resulting from not having to start units to compensate for wind 

volatility. 

Non-Spinning Reserve: The cost of maintaining existing resources that currently meet 

non-spinning reser\'es. 

Advanced Energy Delivery: The installed capital cost of a load shifting energy storage 

device. 

When a resource or program meets more than one grid ser\'ice requirements, but not 

simultaneously, the higher avoided cost will be used. 

Compensation for DR Programs 

Tlie "maximum price" paid for a DR program would be the difference between the 

avoided cost and the program's operational cost. The "avoided cost" is the cost of an 

alternative resource (energy storage or a generator) providing the equivalent service. At 

the "maximum price," the overall rate impact to customers would be economically 

neutral. To create the maximum benefit and participation, we will bring our DR 

programs to the open market to best determine price and appeal, and drive their 

adoption through third-party agents selected for their expertise and experience. 

Whenever the market prices paid for DR is less than the "maximum price," all customers 

benefit, and the participating DR customer receives an additional credit or payment. 

IMPLEMENTING DEMAND RESPONSE PROGRAMS TO BE SUCCESSFUL 

Successful DR programs save more than they cost, because the DR resources are acquired 

at a lower cost than the costs they avoid. They have inherent appeal that attracts 

customer parhcipation, consistently meets the needs of the electric grid, and maintains a 

high level of system reliability. 

DR Portfolio Delivery Roadmap 

We have developed an implementation plan to manage the delivery of our DR portfolio 

that includes standards and approaches on how to measure the performance and overall 

benefits that can be achieved from our DR portfolio. 
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Executive Summary 

DR Portfolio Implementation Timeline 

The implementation timeline calls for immediate action across all three islands (Figure ES 

2), with planned future implementations on Lana'i and Moloka'i. The full portfolio of 

DR programs would be launched in 2015, with the actual delivery of grid services 

expected to occur by January 2016. 

U :5 iG 1' ia -0 20 n ?2 •:3 24 25 20 27 23 20 30 31 32 ?3 JJ 

Resident ia l 

DLC 

Flexible 

I 1 1 1 1—r 1 1 1 — \ 1 1 r 

RDLC Continuation & Expansion 

Commerc ia l & 
Indust r ia l 

DLC 

Flexible 

Water Pumping 

Customer Gen 

- Mjui Rapid Capaciiy 

Dynamic Pr ic ing 
and CPP 

I I I r 

Full ProGram 

CIDLC Continuation & Expansion 

Full Program 

Full ProEram 

Full Program 

-_J 

!l'.ll;Bli»ff^ 

Full Proiram 

DR MW Ach ieved , 

Figure ES 2. Timeline for the DR Portfolio Action Plan 

Using Third-Party Agents and Aggregators 

To implement our DR programs as quickly as possible, at the outset we anticipate 

contracting with third-party agents and aggregators to act as service providers on our 

behalf. They are the end use and control system experts whose expertise can be 

leveraged to expedite aggressive implementation of our plan. This approach seeks to 

enable our customers to benefit quickly and effectively from a robust and diversified DR 

portfolio that can provide the required grid ser\'ices. 

We will evaluate potential ser\'ice providers based on their abilities across a range of 

criteria including cost of service, experience, abilit\' to perform at a high level, knowledge 

of specific project needs, technology offerings, and the terms and conditions of their 

engagement. 
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Technical Considerations 

We will apply several technical design principles to ensure that the DR architecture and 

solutions can be implemented across a wide scale, and are lasting and cost effective. 

These principles include: 

• Incorporating the latest cyber security techniques into the architecture. 

• Implementing scalable solutions that allow for the management of hundreds of 

thousands of endpoint devices and customer loads. 

• Taking advantage of open and best practices to establish processes, patterns, and 

templates that can be repeated for all DR programs. 

• Establishing interoperability to maintain the greatest amount of flexibility and 

independence for implementing DR solutions. 

We will be installing and implementing a number of key technical requirements. 

• A Demand Response Management System (DRMS) to better manage all aspects 

of our DR portfolio. 

• Commimication networks and protocols to better manage the DR programs and 

remotely manipulate customer equipment. 

• Control devices for the desired end uses (such as multiple load control switches 

and programmable communicating thermostats). 

• Engineering and operational consulting assistance to assess customer DR sites. 

Company-Wide Implementation 

Implementing our DR portfolio across all three operating utilities will be a major 

undertaking and a high priority. The Companies believe that it is important to 

expeditiously move forward on the implementation, and would welcome guidance from 

the Commission on how best to proceed following the filing of this IDRPP. We plan to 

immediately laLmch our efforts on the DR portfolio. We are proposing a step-by-step 

process. 

1. Expedite the procurement process for those DR responses necessary to 

provide immediate capacity needs on Maui. 

2. Establish a new DR regulatory framework, mainly to develop a new 

approach to recovering DR-related costs through base rates and a demand 

response cost recovery clause. 

3 . Adjust the existing DR program portfolio for 2015 by enhancing the current 

RDLC program, refocusing the CIDLC program, transitioning the Fast DR 
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programs to the proposed commercial DR programs, and adjusting rider and 

TOU programs. 

4 . Establish new DR ser\'ices, standards, and operational protocols, such as 

determining the quantities of grid ser\Mces to be procured by O'ahu, Maui, 

and Hawai'i Island; creating business processes and pro forma contracts for 

working with third-part)' vendors; and creating operational protocols and 

communications requirements. 

5. Design a market-based procurement process to detennine the market price 

for DR programs so that we can attain the best value for our customers. 

6. Procure DR resources from pre-qualified customers and third-party DR 

providers through a reverse auction process to achieve the best market price 

for each sen.'ice. 

7. Grow the RBDLC program on O'ahu to expand its participation (especially 

by residential customers) and launch parallel programs on Maui and Hawai'i 

Island, and to evaluate the efficiency and effectiveness of transferring the 

program's operation to a third-party vendor. 

8. Establish a centralized DR organization to focus on planning, designing, 

engineering, administering, and reporting on the DR portfolio plan across all 

three operating utilities to ensure its success and shepherd its growth. 

9. Establish variable pricing programs based on the AMI component of our 

smart grid implementation. 

Integration with Other Resource Plans 

We are confidently moving forward on a number of efforts that will shape the future of 

electric gerieration, electric delivery, and customer service for years to come. These 

efforts include Power Supply Improvement Plans (PSIP) for all three operating utilities, a 

Distributed Generation Interconnection Plan (DGIP), this IDRPP and our smart grid plan. 

These plans, and the strategic direction and implementation actions they separately 

establish, are highly interrelated. The PSIP analyses, currently in progress, will evaluate 

the cost-effectiveness of our DR portfolio. 

The integrated DR portfolio, while just one part of the overall plan, will provide more 

options for customer benefits, better meet grid ser\'ice requirements, and will be flexible 

enough to adjust to the demands of our evolving power system. 
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Background and Objectives 

Hawaiian Electric, Maui Electric, and Hawai'i Electric Light (the "Companies") share the 

Commission's perspective for an Integrated Demand Response Portfolio Plan (IDRPP) 

that would lead to the materialization of demand response (DR) programs as 

dependable, critical resources for operation of the island grids throughout Hawai'i. The 

Companies concur with the Commission's guidance, and have endeavored to produce an 

IDRPP that capitalizes on available resources (current and future) and that will result in a 

comprehensive portfolio of DR programs. Moreover, the IDRPP provides an executable 

implementation plan for timely realization of the diversified DR programs on each island 

grid. 

In developing this IDRPP, the Companies have consciously been aggressive. In parallel, 

the Companies are currently developing Power Supply Improvement Plans (PSIP) for 

each operating company, and the portfolio of DR programs defined herein are being 

included to provide critical grid services within these plans. 

UNDERSTANDING OF THE COMMISSION'S GUIDANCE 

The Companies have carefully reviewed the Commission's Order No. 32054 (the Order) 

that was issued April 28, 2014. This subsection summarizes the Companies' 

Lmderstanding of the guidance provided by the Commission in the Order. 

Understanding ofthe Order 

At a high level, the Order directs the Companies to complete an overhaul of their existing 

DR programs with the goal of consolidating those programs into a single integrated DR 

portfolio, establishing overall objectives and goals for the integrated portfolio (as well as 

Hawai ian E loc t r i c 
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1. Background and Objectives 
Understanding of the Commission's Guidance 

individual programs within the portfolio), and developing and utilizing appropriate 

standards to measure the performance of (and the overall benefits achieved by) the 

integrated DR portfolio and each DR program within the portfolio. 

The Companies also understand the more detailed directives issued throughout the 

Order, including those that request comprehensive coverage and inclusion of the 

following: 

• Consolidation of DR Programs 

• Comprehensive Evaluation of the DR Opportunity, including information on the 

following: 

- Detailed estimates of DR potential 

- The role of individual DR programs in achieving the overall objectives of the 

integrated DR portfolio 

- The role of DR in reducing curtailment of renewables, eliminating the need for 

baseload generation, and achieving renewable portfolio standards^ 

- Technology requirements and limitations 

- Potential DR limitations 

- The role of customer-provided DR 

- The role of third-party providers of DR 

- The impact of DR on greenhouse gas emissions 

• Close coordination with Hawaii Energy to find synergies between energy efficiency 

andDR 

• Composition and cost effectiveness of the integrated DR portfolio^ 

• Portfolio reporting requirements 

• Discussion of program budgets 

• Coordination with water companies 

The Companies imderstand and appreciate the Commission's commentary and 

guidance, and agree to develop and implement a comprehensive integrated DR portfolio. 

The Companies agree to the directions provided in the Order, and have attempted 

through the balance of this plan to provide an integrated DR portfolio that is responsive 

to the Order and that creates an executable roadmap that is in the best interest of the 

Companies' customers on all islands in which they operate. 

* The analyses being performed in the development of the Companies' Power Supply Improvement 
Plans will address, in parts, the roles that DR can play in reducing curtailment of renewables, 
eliminating the need for baseload generation, and achieving renewable portfolio standards. 

5 Ibid. 
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1. Background and Objectives 
IDRPP Objectives and Mission Statement 

Insight into the Current State 

The Order includes the following guidance to the Companies: 

• Clearly define the unified common objectives and goals of the overall IDRRP to which 

each individual DR program contributes; 

• Commimicate the overall structure under which DR programs are coordinated, 

consistent with objectives and goals of the IDRRP; 

• Establish methodologies to demonstrate that DR programs taken together provide 

quantifiable net benefits to ratepayers;"" 

• Design new DR programs and where appropriate, modify existing DR programs that 

provide value now and in the future as the power system is transformed to 

accommodate higher levels of renewable resources; 

• Develop DR programs that provide flexible responses (in addition to peak reduction), 

including the ability of DR to provide operating reserves. In doing so, take advantage 

of technological advances. 

The Commission also finds that "a more aggressive approach to demand response is 

appropriate for Hawai'i Electric Light and Maui Electric where there are significant 

amoLmts of variable renewable energy resources already installed and there is the need 

to reduce the curtailment of renewable energy resources." The Companies agree with the 

Commission's conclusions in this regard. 

The Companies understand and accept the Commission's guidance. The Companies 

agree that a structured, aggressive, and integrated approach is required to take 

maximum advantage of the roles DR can play on all island grids. 

IDRPP OBJECTIVES AND MISSION STATEMENT 

The Companies' objectives are to design, develop, and implement a progressive portfolio 

of DR programs that: enable higher levels of renewable energy resources, reduce the 

potential for curtailment of generation from lower-cost renewable energy resources, and 

assure secure, reliable system operation in a cost-effective maimer. To the extent that DR 

programs are more cost-effective than interchangeable alternatives (for example, firm 

generation or energy storage), DR would be chosen and implemented to lower the cost of 

electric power for customers. 

6 Ibid. 
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1. Background and Objectives 
IDRPP Objectives and Mission Statement 

Although considerable efforts have been devoted to develop an IDRPP that is executable 

and has long standing, we are cognizant that circumstances can and will evolve. 

Accordingly, the Companies are prepared to revise the update the IDRPP as appropriate 

in the future. 

The current IDRPP has been developed with a focus on meeting the grid service 

requirements'' of the O'ahu, Hawai'i, and Maui electricity grids. Ultimately, the 

Companies plan to take full advantage of DR on all five island grids in the Companies' 

service territories, but this IDRPP does not include plans to immediately launch DR 

programs on Lanai and Molokai. Lana'i and Moloka'i feature significant uncertainty in 

the near term with respect to demand and supply of electric power. But both islands are 

expected to benefit from adding DR. Maui Electric will expand the current plan in 2015 

to include Lana'i and Moloka'i, where strategy and implementation steps will be 

informed by early efforts on O'ahu, Hawai'i, and Maui. 

DR resources targeted, quantities contracted, and per unit prices paid will differ by 

island, but the ultimate objective is the same. Under the proposed IDRPP, all islands will 

add programs designed to cost effectively provide capacity deferral (where applicable) 

and required ancillary services. 

The Company has developed and will implement its demand response strategy 

according to the following mission statement: 

Demand Response Mission Statement 

"The Hawaiian Electric Companies will aggressively 
pursue all demand response programs that best serve the 
interests of our customers across all five island grids," 

Accordingly, the Companies will adhere to the following guiding principles for 

designing, implementing, and managing the Integrated Demand Response Portfolio; 

^ In this report, the term "grid service requirements" refers collectively to the capacity and ancillary 
services required for reliable operation of the electricity grid. 
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1. Background and Objectives 
IDRPP Overview and Methodology 

Meet the Need: Ensure that the grid ser\'ices requirements (capacit)' and ancillary 

ser\'ices) are met to the maximum extent that is practical and cost effective using 

Demand Response. 

Seek Diversity: Pursue demand response programs that can be readily implemented, 

comprise a diverse set of features, employ customer equipment, meet grid service 

requirements, and can be adroitly administered to maintain system reliability. 

Defer to the Market: Determine the optimal compensation that maximizes participation 

in our demand response portfolio without compromising cost effectiveness for 

customers. 

Enlist Expert Assistance: Take advantage of third-party expertise—including that of 

Hawai'i Energy^—to recruit participants, and to launch and implement demand 

response programs. 

Continue Evolving: Aggressively research new ways for customers to participate, 

evaluate their applicability in our unique environment in Hawai'i, identify and quantify 

their benefits, and quickly implement them. 

IDRPP OVERVIEW AND METHODOLOGY 

Tlie Companies proceeded in three steps to develop this IDRPP: 

1. Established the grid ser\'ice requirements of all islands and used them as a 

framework to identify the services and specifications required of the DR 

programs of the IDRPP. 

2. Evaluated load resources and overall load DR potential to identify loads that are 

controllable and that can be utilized to meet the grid service requirements. In 

doing so it was important to consider the terms and conditions that would be 

acceptable and preferred by customers participating in the DR programs. 

3. Designed DR programs and proposed modifications to existing programs to best 

meet grid ser\'ice requirements, to take advantage of the DR potential that exists, 

and to consider customer demographics and preferences. 

8 The Hawai'i Public Utilities Commission (PUC) has contracted with Hawai'i Energy to administer 
Hawai'i's energy efficiency programs. 
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1. Background and Objectives 
IDRPP Overview and Methodology 

An over\'iew of the IDRPP process is provided in Figure 1. Tliis process, and each 

component in the process, will be discussed in greater detail throughout this report. 

Briefly however, the components of this process are: 

1. Define the specifications a DR program must be capable of meeting, such as 

response time and duration, to provide a specific grid service. 

2. Publish the specifications to the market, including individual customers and 

third-party demand-side aggregators. 

3. Determine the "maximum price" that could be paid for a DR resource, based on 

the cost of alternatives that would be required to meet the grid service 

requirement in the absence of the DR resource (e.g., flexible generation and/or 

energy storage). 

4. Implement a market process (e.g., an auction) to secure DR resources. Such a 

prcxress would ensure, by rule, that DR resources are procured at a price that can 

only be at or below the cost of equivalent supply alternatives. That clearing price 

would generally be set under three-year contracts with the winning bidders. 

5. Contact successful bidders and ensure availability of the DR resource consistent 

with the Companies' technical and communications specifications. 

6. Make the DR resource available to the system operator, who will utilize tools 

such as a Demand Response Management System (DRMS) to manually or 

automatically deploy the amount of required DR resources in conjunction with 

supply side resources (i.e. generating units and energy storage) to balance 

system supply and demand. 
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Figure 1. Overview ofthe IDRPP process to satisfy a grid service requirement 

Defining Grid Service Requirements 

Electric grids in Hawai'i are characterized by the fact that they operate as electrical (and 

physical) islands, without interconnections to other systems. This characteristic requires 

grid services in greater quantities (in proportion to peak load), and it requires much 

faster response times and longer durations for grid service deployment, when compared 

to requirements of power systems on the U.S. mainland. In addition, the increasing 

concentration of variable renewable generation in Hawai'i's electric grids further 

increases the need for ancillary ser\Mces to maintain reliable and efficient operation. The 

critical role played by ancillary services in Hawai'i reinforces the need for a DR portfolio 

that can contribute to meeting the ancillary service requirements of the grid. 

The grid service requirements for Hawai'i are characterized in Figure 2. As one moves 

up the pyramid, grid ser\'ice requirements call for faster response times, require more 

constant utility control, and generally become more difficult to ser\'e with DR resources 
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1. Background and Objectives 
IDRPP Overview and Methodology 

because the communications requirements, response times, and control infrastructure 

becomes more complex and costly. 

Grid ser\'ice requirements are discussed in greater detail in Chapter 2 of this reporL 
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Figure 2: Hawai'i grid service requirements 

Assessment of Specific Load Resources Available for DR 

The term "end-use demand" refers to a service required by the customer, or the specific 
appliance being used to deliver that ser\'ice. The nature of that end use (or load resource) 
determines whether it is likely to represent an effective DR resource. Some end uses 
cannot be curtailed or interrupted without a noticeable, and in some cases, negative 
impact on the end user {e.g., traffic lights, televisions), but there is a wide range of end 
uses that can effectively be curtailed or adjusted to satisfy various grid service 
requirements. The magnitude of grid serx'ices that can be supplied by curtailing or 
adjusting such end uses varies based on the size of the customer's demand and the ability 
to control their specific end uses. 

The Companies have evaluated the potential magnitudes of DR opportunities for the 

residential, and commercial and industrial (C&l)^ sectors of its customer base. Within 

the residential sector, attractive loads for potential use in DR programs include air 

cooling and hot water heating. The Companies have evaluated similar loads in the C&l 

sector, as well as ventilation, lighting, refrigeration, and customer-sited standby 

generators. Municipal and privately-owned water and wastewater pumping loads in 

5 C&l sector includes municipal customers. 
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1. Background and Objectives 
IDRPP Overv iew and Methodology 

particular, represent attractive DR opportunities that could help satisfy grid ser\'ice 

requirements. The Companies have also evaluated the near- to medium-term DR 

potential of end uses that are expected to grow, such as electric vehicles (EVs). 

To estimate the portions of these end-use loads that can be called upon to satisfy grid 

services, the Companies used a methodology similar to that defined by Lawrence 

Berkeley National Laboratory.'*' This approach defines three flexibility filters to evaluate 

the applicability of specific end uses for DR purposes: 

Sheddability refers to the ability of the end use to be curtailed (or in the case of 

customer-side generation, the ability to serve load); 

Controllability refers to the capability, in the form of communications, relaying, and 

other equipment, to trigger and achieve load shedding, adjusting, or shifting. 

Acceptability refers to the willingness of the customer to have a particular end use 

curtailed or adjusted in exchange for financial incentives. 

As highlighted in Figure 3, applying these filters to targeted end uses allowed the 

Companies to develop demand response programs and projections mapped to respective 

grid sen,'ice requirements. For DR implementation the Companies plan to identify 

respective grid service requirements and let the market determine the most appropriate 

and cost effective DR resources that could fulfill the needs. Assessing the DR potential in 

this manner allows the Companies to tailor the initial portfolio of DR programs to the 

resources available. The DR resource potential is discussed in greater detail in Chapter 3. 
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Figure 3: Assessing potential DR resources to meet grid service requirements 
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1. Background and Objectives 
IDRPP Overview and Methodology 

Creation of an Integrated Demand Response Portfolio 

The third step in the development of the IDRPP was to create a portfolio of DR Programs. 

DR Programs were created based on their ability to leverage the estimated potential for 

DR Resources by customer segment. The objective was to define DR Programs that 

would provide material combinations of load that could be adjusted up or down, or 

dispatched on or off, in the interest of meeting the grid ser\'ice requirements. 

For the residential and C&l customers, the Companies intend to expand and modify 

existing direct load control programs and to launch new direct load control programs on 

all islands. In addition, "flexible" DR programs will be launched that are designed to 

target a greater range of ancillary service requirements. The DR programs on all islands 

will also target customer-sited standby generators, and public and private water 

companies, all of which are seen as promising DR. 

The Companies also propose to laiinch new pricing programs that would include 

dynamic and critical peak pricing (CPP) features. These pricing-based programs adjust 

the retail price of electricity over different time periods of the day to reflect the changing 

cost of generating and delivering energy throughout the day. Dynamic pricing programs 

send price signals that encourage customers to shift their load demand to lower overall 

system operating costs and help assure system reliability. 

An important enabler of these new pricing programs is the Companies' smart grid 

initiative, which will include Advanced Metering Infrastructure (AMI) and internet-

based customer portals. AMI will allow the company to measure and verify customers' 

performance tinder these new pricing programs. The internet-based portals will provide 

customers with near real-time information regarding electricity prices, as well as other 

important informahon that can help them manage their energy costs. 

More detailed descriptions and discussions of the respective DR Programs included in 

the IDRPP are presented in Chapter 4. 
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2. Grid Service Requirements 
and the Role of Demand 

Response 

The design of an efficient and effective demand response portfolio begins with the 

identification of the grid ser\'ice requirements that must be met to maintain system 

security and reliability. Hawai'i utility grids are subject to the same laws of physics as 

electrical grids worldwide, and thus require similar capacity and ancillary ser\Mces, but 

the small scale, high penetration of variable renewable generation, and electrical isolation 

of island grids present unique challenges due to the nature and scale of the sources and 

loads. 

The smaller power system size and lack of interconnection has always required greater 

relative volumes of ancillary ser\'ices in the Companies' systems and necessitated rapid 

deployment and longer duration. As the concentration of variable renewable energy 

resources in the Companies' systems continues to increase, so too does the need for grid 

ser\'ices. This more acute need, together with the anticipated reduction in the amount of 

thermal generation that has historically met these needs and the need to lower the price 

of electricity, motivate the Companies to include DR resources as a fundamental tool in 

managing the power system supply and demand balance. 

In this chapter, grid sen,'ice requirements are discussed in the context of the Hawai'i 

electricity grids. 
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2. Grid Service Requirements And the Role of Demand Response 
Grid Service Requirements on the U.S. Mainland 

GRID SERVICE REQUIREMENTS ON THE U.S. MAINLAND 

The common grid services on the U.S. mainland, along with response speed and duration 

required are listed in Table 1. These grid services are of two groups: Capacity and 

Ancillary Ser\'ices. 

While some of these grid services require responses on the order of cycles or seconds, 

including regulating reser\'e and contingency reserve, other services do not require such 

quick response times. Response durations also vary depending on the service. For 

example, capacity may be needed for three hours to meet its requirement, but inertial 

response requirement is satisfied during the course of a few seconds. 

] 1 Response Speed* ,i 
Grid Service Requirements ': (Mainland) i Response Duration 

CaDacltv 

Capaci ty 
Used lo meet demand plus reserve margin; supplied by on-line 
and off-line resources, inciudino interruptible load 

Minutes 
ifcaDed, must be avaiiable 

for at least 3 hours 

Anci)|qTy.§prYiM9 
Contingency Reserve 
Reserves to replace ttie sudden loss ofthe single largest on-line 
generator: supplied from online generation, storage or DR 

Regulating Reserve 
Maintain system frequency: supplied from on-line capacity that 
is not loaded 

Non-Spinning Reserve 
Used to restore regulating reserves and contingency reserves: 
supplied by off-line fast start resources or DR 

Black Start Capability 
The ability of a generating unit to start without system support 

Inertial Rssponse 
Local (i.e. at a generator) response to a change in frequency: 
supplied by rotational mass of generators, or power electronics 
of inverter-based resources 

Seconds to <10 mm 

<1 mm 

10-30 min 

N/A 

N/A 

Up to 2 hours 

Up to 30 min 

2 hours 

Duration of system 
restoration time 

2-3 seconds 

' Response speed refers to the time needed to 'dispatch' a resource, automatically or manually, once It is knovm it is needed. 

Table 1. Grid services and required response speeds and durations on the U.S. mainland 

GRID SERVICE REQUIREMENTS IN HAWAI'I 

Hawai'i's and U.S. mainland electric grids each require similar grid serx'ices, but Hawai'i 

has unique operational considerations. The nature and volume of grid services the 

Companies require are a direct product of the isolated nature of the island power 

systems. System disruptions {e.g. generating unit trips, transmission line faults, extreme 
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2. Grid Service Requirements And the Role of Demand Response 
Grid Service Requirements in Hawai'i 

ramping of variable renewable resources, etc.) result in more significant impacts (e.g. 

frequency excursions, voltage fluctuations, loss of load, etc.) on Hawai'i's island grids 

than they do on larger interconnected mainland grids. Further, individual generating 

resources in Hawai'i are typically a larger as a proportion of system demand at any given 

time, which means that the impact of a single-failure contingency is much more severe 

compared to a single-failure contingency on the mainland. In addition, the size of 

individual generating units relative to the total system load also results in systems with a 

high rate of change of frequency compared to the mainland.' ' 

These considerations require a robust set of grid service capabilities, particularly with 

respect to the time frames involved in keeping supply and demand in balance and 

maintaining system frequency within an acceptable band. Typical mainland power 

systems can utilize their size, diversity, and interconnections to balance supply and 

demand. Conversely, within the isolated power systems of Hawai'i, a failure in the 

deployment of a grid service may result in a system level failure. To be effective the 

ancillary services on O'ahu, Maui, and Hawai'i need to be faster and available in greater 

volumes, proportionately speaking. 

The more restrictive requirements of Hawai'i, as well as the greater proportions of grid 

services required, make DR an attractive additional resource option in providing grid 

services. At the same time, these differences also need to be kept in mind - a resource 

that can meet a regulating reser\'e requirement on the U.S. mainland may not be less 

effective in Hawai'i. A U.S. mainland DR resource will not be discounted out of hand in 

Hawai'i, but the varied response requirements across like-named ancillary services, U.S. 

mainland versus Hawai'i, is all the more reason to clearly and carefully establish the 

nature of the grid ser\'ice requirements before targeting customer segments and 

designing programs to meet them. 

Notwithstanding these differences, the Companies are committed to exploring and 

learning from the success of U.S. mainland DR programs used to provide ancillary 

services. A comparison of the response speeds needed on the U.S. mainland to those 

required in Hawai'i are shown in Table 2. All the grid services listed require faster 

response times in Hawai'i, with the exception of capacity and non-spinning reserve. 

' ' The maximum size of individual generating units is currently being evaluated by the Companies 
as part of their development of Power Supply Improvement Plans (PSIP) in the contexts of system 
security and overall cost for system operation. Therefore, this factor that contributes to the 
uniqueness of the Hawaiian power systems is subject to change. 
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2. Grid Service Requirements And the Role of Demand Response 
Grid Service Requirements in Hawai'i 

Grid Service Requirements 
' Response Speed* Response Speed* 

(Mainland) (Hawaii) 
Response 
Duration 

Caoacitv 

Capacity 
Used to meet demand plus resen/e margin: supplied by on-line 
and off-line resources, inchxjlng Interruptible load 

Minutes 
scheduled in 

advance by system 
operator 

If called, must be 
available for at least 

3 hours 

Ancil lan Sq[y|(;^Q 

Contingency Reserve 
Reserves to replace ttie sudden loss ofthe single largest on-line 
generator: supplied from online generation, storage or DR 

Regulating Reserve 
Maintain system frequency, supplied from on-line capacity ttiat 
is not loaded 

Non-Splnnlng Reserve 
Used to restore regulating reserves and conbr^gency reserves: 
supplied by off-line faststan resources or DR 

Black Start Capability 
The ability of a generating unit to start without system support 

Inertial Resportse 
Local (1 e. at a generator) response to a change in frequency; 
supplied by rotational mass ot generators, or power electronics 
of Inverter-based resources 

Seconds to <10 mm 

<1 min 

10-30 mm 

N'A 

N/A 

Within 7 cycles of 
contingency event 

2 seconds, 
controDable within a 
resolution of 0.1 MW 

<30 min 

<10min 

2-3 seconds 

Up lo 2 hours 

Up to 30 min 

2 hours 

Durauon of system 
restorabon time 

2-3 seconds 

* Response speed refers to the time needed to'dispatch' a resource, automatically or manually, once il is known it is needed. 

Table 2. Grid services and required response speeds and durations in Hawai'i 

Hawai'i response speed constraints given in Table 2 reflect the latest assessment 

provided by the Companies' System Operation and Transmission Planning teams. More 

details on the grid ser\'ice definitions and required response times are as follows: 

Capacity: There is no stringent response time required for capacity, but the amount of 

capacity should be available for up to three hours upon request. 

Regulating Reserve: The System Operator uses regulating reser\'es to balance the 

system for supplemental frequency control following disturbances and to maintain 

system frequency in the desired control dead band under normal conditions. Regulating 

reserve resources must have the ability to respond immediately upon receiving 

Automatic Generation Control (AGC) command and be capable of increasing and 

decreasing demand. Regulation must be controllable to a resolution of 0.1 MW by AGC, 

which emphasizes the importance of two-way communications. To meet regulation 

requirements, load change must be sustainable for a minimum of 30 minutes. To 

participate in regulation reser\'e, an interface to AGC is required, which includes 

telemetry and control requirements including indication of remaining reserve in both the 

increasing and decreasing directions. Regulating reserve is continuously deployed on a 

four-second control cycle. 

r.-z~ 
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2. Grid Service Requirements And the Role of Demand Response 
Additional Grid Services of Value in Hawai'i 

Contingency Reserve:'^ This is the resen-'e deployed by the System Operator to meet 

contingency disturbance requirements. For DR contingency resources, response time 

from frequency trigger should be no more than 7 cycles,'^ and the response should have 

an accuracy of +/- 0.02 Hz and +/- 0.0167 cycles.'^ 

Non-Spinning Reserve: Tliese reserves can be considered in three different categories: 

10-minute reser\'es, 30-minute reserves, and long lead time reserves. The required 

response speeds are within 10 minutes, within 30 minutes, and longer than 30 minutes, 

respectively. 10-minute reser\'es should provide declared capacity for up to 2 hours. 

ADDITIONAL GRID SERVICES OF VALUE IN HAWAI'I 

In addition to the grid service requirements described above, Hawai'i's unique power 

system characteristics, combined with the increasing concentration of variable renewable 

resources, require additional grid ser\'ices that provide robust flexibility in terms of 

ser\'ing load. These grid ser\'ice products are Non-AGC Ramping'^ and Accelerated 

Energy Delivery,'^ which supplement the ramping ability of the generation fleet to help 

account for rapid reductions in wind or solar generation and help the Companies 

mitigate extreme midday load shape impacts. 

Tlie two aforementioned grid ser\'ices unique to Hawai'i are shown in Table 3. 

'^ The contingency reserve requirement for the primary protection of the system against sudden 
generation or transmission outages is set according to the capacity needed to respond to the 
largest possible single loss contingency on the system at a point in time. On O'ahu, that number 
is 200-210 MWwhen the AES plant is online {180 MW for the net load ofthe unit plus additional 
contingency reserves). On O'ahu this contingency reserve requirement is currently met through 
spinning generation reserves, but DR resources could contribute to meeting this requirement if 
they can respond within less than 8 cycles. 

'^ One cycle equals 0.0167 seconds. 
'''The under frequency load shedding scheme utilizes a series of very fast acting (instantaneous) 

devices to disconnect load during rapid frequency declines. The intent of these load disconnects 
is to return the frequency to arrest frequency decline to keep a safe operating frequency for the 
remaining generation. After the operation of the fast-acting (instantaneous) load disconnect, the 
system frequency may be stable, but lower than what is considered a safe operating frequency. If 
the frequency is not recovered by remaining generation through deployment of reserves, after a 
certain length of time, a "kicker" block of load is automatically removed from the system to return 
the system frequency after a time delay.to the safe region. Contingency Reserves that cannot 
meet the 7 cycle operation requirement can be used for the "kicker block" of contingency reserve 
requirements provided such change in load is controllable within an accuracy of +/- 0.02 Hz, +/-
0.0167 cycles and be capable of providing response time from frequency trigger to load removal 
in adjustable increments of 0.5 seconds up to 30 seconds. AS with all other DR programs, use of 
DR for this purpose must be designed to ensure that it does not interfere with the under-
frequency load shed scheme. 

'^ Non-ACC Ramping is a sub-category of Non-Spinning Reserve. 
'^ Accelerated Energy Delivery is not an ancillary service requirement. 
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2. Grid Service Requirements And the Role of Demand Response 
Additional Grid Services of Value in Hawai'i 

)| Response 1 Response 
' Grid Service Requirements Speed* i Duration 

Non-AGC Ramping (a faster sub-category of Non-SpJnnIng Reserve) 
Resources trial can be available prior to quick start generation and can add to 
system ramping capability 

Accelerated Energy Delivery" 
Shifting the demand for energy from high demand evening peak periods to lower 
demand midday penods, or higher demand morning periods to lower demand 
ovemight periods 

<2 mm 

N/A 

up to 2 hours 

N/A 

' Response speed refers to the time needed to 'dispatch' a resource, automatically or manually, or>ce it is known it is needed. 
"Accelerated Energy Delivery is not an ancillary service product ofthe Hawaii system, but will help meet ^e need to reduce peak 
loads and especially to increase ovemight and midday demand. 

Table 3. Additional grid services needed in Hawai'i 

Non-AGC Ramping, which is a subcategory of Hawai' i 's 10-Minute Reserve ancillary 

ser\'ice, includes resources that provide ramping capability that does not feature 

response speeds consistent with AGC; however, it is fast enough to be available in 1-2 

minutes, and can therefore help mitigate sudden ramp-down events in w ind or solar 

generation. Non-AGC Ramping resources can be used to bridge the time gap to quick 

start generation (where available),' ^ obviate the need to start it altogether, or reduce the 

fuel use of operating generation. Because the current quick start generation on the Maui 

Electric and Hawaii Electric Light systems can be online after three minutes and 

Hawaiian Electric is considering adding generation wi th similar start times, the response 

speed requirement for this ser\'ice is established as less than two minutes. 

Accelerated Energy Delivery is designed to shift load from high demand peak periods 

(usually in the evenings) to lower demand periods (usually during midday, when 

behind-the-meter solar is reducing net load). The response speed required w i l l not need 

to be particularly fast, but it wi l l need to be automated. The duration required wi l l need 

to be at least one hour to be of significant value, and customer compensation wi l l vary 

according to the amount of time a demand-side resource can be curtailed. For example, a 

water heater that can be preheated so that it does not contribute to electricity demand 

from 5 pm - 9 pm may be worth considerably more to the system than one that can only 

be cycled offline from 6 pm - 8 pm. 

Successful deployment of the Accelerated Energy Delivery resource wi l l provide 

economic benefits for all customers by reducing the total cost of energy production. As 

discussed later in this section, this service may be important in the near term to address 

reliability concerns associated wi th the desire to eliminate min imum generation 

constraints. Currently, there are various Hawaiian Electric Companies' Rider programs 

designed to achieve a similar objective, such as Rider M (off-peak and curtailable 

'^On Maui, the 2.5 MWXl-2 and Ml-3 at Maalaea Power Plant can start in three minutes and reach 
full load in another minute. 
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ser\'ice). Rider 1 (interruptible ser\'ice), and Rider T (time-of-day service) as well as other 

time-of-use schedules. Ultimately, time-based pricing programs will help "shave the 

peak" and "fill the valley" of the daily load demand profile, but those programs cannot 

be effectively deployed until the AMI system is installed. Therefore, in the near term DR 

programs that can provide the Accelerated Energy Delivery grid ser\'ice requirement 

may be beneficial. 

The following subsections detail the challenges leading to these two requirements, 

including declining daytime net demand (demand net of behind-the-meter solar PV, in 

this case) and increasing supply volatility as variable renewable generation increase 

across the system. Analysis of the daily load demand profile (net of customer-owned 

distributed generation) shows decreasing midday demand and an increasing evening 

peak over the coming years. As the daily curve gets steeper, balancing demand and 

supply will require significant ramping capabilities and increased levels of 

responsiveness in grid operations. In addressing these challenges, DR could provide 

value as another option for balancing supply and demand. 

The expected evolution of the daily load demand profile on O'ahu over the next decade 

is shown on Figure 4. The load shape is a characteristic depiction of the so called "Duck 

Curve", commonly recognized across the electric utility industry. Currently morning 

peak is around 850 MW, midday demand goes slightly below 800 MW and the evening 

peak is above 1000 MW. In the coming years, midday demand is expected to decrease 

significantly due to increasing levels of "behind-the-meter" solar distributed generation, 

and will be flanked by increasingly steep peaks (and therefore ramping periods) during 

the morning and late afternoon. 
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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. Tliis 

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 armual evening peak is projected to 

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

through 2030. 
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2014 201S 2016 201T 2018 2019 2020 2021 2022 2023 2024 2025 202G 2027 2028 2029 2030 

Oahu 

Hawaii 

Maui 

1173 

191 

194 

1195 

190 

195 

1203 

189 

19B 

1223 

189 

204 

122B 

191 

210 

1238 

193 

214 

1233 

194 

215 

1227 

195 

217 

1213 

197 

218 

1200 

197 

219 

1193 

198 

218 

1160 

199 

219 

1113 

197 

217 

1066 

106 

216 

1019 

195 

212 

972 

194 

210 

925 

192 

206 

Table 4. System peak demand by year (MW)'" 

Declining average daytime minimums and increasing evening peaks translate into 

increasingly steep ramps in system demand, and corresponding increasing challenges in 

balancing supply and demand for system operation. To help manage this situation in a 

cost-effective way, DR can contribute by "shaving the peak" and "filling the valley", 

whereby a portion of the evening energy needs are shifted to the midday demand period. 

This important grid service requirement is referred to throughout this document as 

"accelerated energy delivery." 

In addition to the accelerated energy delivery needs, increased levels of minute to minute 

ramping capability, both up and down, would also be required, primarily to compensate 

for the variable nature of solar and wind generation. For example, analysis of a month of 

10-minute solar data for two 5 MW solar projects on O'ahu, Kalaeloa Solar Two (KLS2), 

and Kalaeloa Renewable Energy Park (KREP), shows significant variability in the output 

of these resources, as illustrated in Figure 5. To put this variability in context, increases 

or decreases of more than 4 MW represent 40% or more of nameplate capacity for these 

two facilities. 

The impact of solar power volatility will become a greater challenge in the future as the 

combination of distributed and central solar PV generation capacity grows. Depending 

on the distribution of solar panels across O'ahu and the weather conditions, minute-to-

minute drops and increases in solar generation could be highly correlated across the 

whole solar fleet, which could result in very large swings in net system demand and the 

load that would need to be served by non-solar PV resources.'^ 

CTJ: 

'8 Source: Hawaiian Electric's 2014-2030 load projections based on February 2014 Sales and Peak 
Forecast; Maui Electric's 2014-2030 net load projections as of June 2014 (Maui only); Hawai'i 
Electric Light's 2014-2030 net load projections as of June 2014. 

19 For example, the number of 10-min fluctuations which are larger than 25 MW and smaller than 
50 MW can be more than 200 in a month (roughly 7 in a day) if all the solar power generated from 
the panels are fairly correlated with each other like KLS2 and KREP. 
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Figure 5. Number of fluctuations in solar power between 10-min intervals in December 2013, KL52, 

and KREP combined 

O'ahu currently has approximately 250 MW^o of solar PV, most of it being customer-

sited distributed generation. The existing wind capacity on O'ahu totals 99 MW 

(Kawailoa Wind = 69 MW and Kahuku Wind = 30 MW); this also contributes to the 

variability of supply-side resources. Planned utility-scale PV projects and addihonal 

customer-sited distributed generation (mostly solar PV) will further contribute to supply-

side resource variability and will further reduce the midday demand that is sen'ed by 

other resources.^' DR programs that can offer accelerated energy delivery will be 

instrumental for cost-effective system operation and for mitigating the reliability risks of 

variable generation. DR could accomplish this by shifting load to earlier time periods. 

For example, DR programs that manage water heating on customers' premises, known as 

grid interactive water heaters (GIWH), could contribute to reducing morning and 

evening peak load demands and increase midday minimums. Time-based pricing 

programs could also help mitigate these issues once the AMI system is fully 

implemented and the energy portals are available to customers. 

The need for ramping support is expected to increase over time. Average hourly 

ramping needs by year are summarized in Table 5, based on Hawaiian Electric's system 

level hourly net load projection. Unless mitigated through other means, the data shows 

that the maximum ramping need is projected to be as high as 286 MW per hour in 2020, 

more than twice the maximum ramping needs observed in 2013. Average ramping needs 

by hour are expected to increase at a similar pace, as ramping up to meet evening peak is 

projected to require twice the amount of the 2014 average hourly ramping need. 

"O'ahu has 254 MW of PVas of June 30, 2014 (all mechanisms). 
^' Net load in this case is demand net of any generation from behind-the-meter customer sited 

resources. 
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Table 5. Projected average hourly ramp-up and ramp-down needs on O'ahu - maximum ramping 

needs for the whole year are also summarized at the bottom of the table 

Hawai'i Island 

Hawai'i Island's load shape is also being impacted by an increase in distributed solar PV 

generation, as shown in Figure 6. Currently, morning peak is approximately 140 MW, 

midday demand is slightly above 130 MW and the evening peak is slightly below 170 

MW. If these trends continue, midday demand will approach 115 MW and evening peak 

will be roughly 180 MW by 2025. 
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Figure 6. Daily load profile, Hawai'i - 2014-2025 projections 

As of April 2014, there was more than 30 MW of installed wind power on Hawai'i, and 

customer-sited solar PV distributed generation provided more than 28 MW during 

certain hours of the day. For a power system that has a typical daily peak demand of 

approximately 180 MW, the current renewable variable generation capacity is already 

one third of the peak demand. Tlierefore, as with O'ahu, Hawai'i also has significant 

ramping needs and fast regulating reserve response rate requirements. 

Average hourly ramping needs present similar challenges to that of O'ahu, as shown in 

Table 6. By 2025, the hourly ramping required between 4 pm and 6 pm will be at least 

twice the amount of hourly ramping projected for the same time period in 2014. 

Similarly, maximum ramp-up and ramp-down needed within an hour are expected to be 

41 MW and 49 MW in 2025, respectively, compared to 23 MW and 25 MW projected for 

2014. 
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Table 6. Projected average hourly ramp-up and ramp-down needs on Hawai'i — maximum 

ramping needs for the whole year are also summarized at the bottomof the table 

Maui 

Maui's load shape also reflects impacts from customer-sited distributed generation, as 

shown in Figure 7. In 2013, average evening peak load was slightly above 160 MW, and 

midday demand plateaued at approximately 135 MW. However, by 2025, average 

evening peak is projected to rise to more than 190 MW and average midday net load wi l l 

decline to roughly 100 MW. Daily ramping requirements w i l l increase wi th the steeper 

load shape, and the need to shift load into ovemight and midday periods wi l l increase as 

Maui Electric seeks to minimize curtaihnent and maintain reliability. 
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Figure 7. Daily load profile, Maui - 2013 actuals, 2014-2025 projections 

With 72 MW of installed wind capacity, Maui's grid already faces challenges to 

effectively integrate wind into the system. Analysis of 2013 one-minute inter\'al wind 

data from the Kaheawa Wind Power (KWP), Kaheawa Wind Power II (KWP 11), and 

Auwahi wind farms shows that within one minute, there were 897 increases and 904 

drops in wind potential of greater than 10 MW (see Figure 8). This would correspond to 

roughly five occasions per day where wind generation output increased or decreased by 

greater than 10 MW in a 1-minute time period. 

Currently, the collective ramp rate of Maui's generation facilities is roughly 22 MW per 

minute when all units are operating. During lower load ovemight periods, when fewer 

units are operating, the ramp rate will be closer to 6-7 MW. Even if 22 MW of up and 

down ramping was always available, it would not be adequate at all times to reliably 

integrate wind power into grid. As Figure 8 shows, in 2013 there were a total of 685 

fluctuations greater than 22 MW within one minute. Using demand side resources 

through DR programs to provide ramping support, where available, would bolster the 

system's up regulation potential and also add to down reser\'e.^^ 

^̂  This analysis evaluates the output of the wind turbines themselves, and thus does not account for 
the impact of the 10 MW battery energy storage system {BESS) at KWP II. Under the Maui 
Operating Measures. KWP II offers 3 MW of down reserve at all times as well as a quantity up 
reserve based on the battery's state of charge. While the BESS cannot solve the intermittency 
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Figure 8. One minute fluctuations in 2013 Maui wind potential, showing frequency by magnitude 

Finally average hourly ramping needs by year show similar trends and challenges lo that 

of O'ahu and Hawai'i, as shown in Table 7. Even though maximum ramp-up and ramp-

down needs will not change much over the coming years, the average hourly ramping 

need between 4 pm and 6 pm will almost double by 2025. 
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Table 7. Projected average hourly ramp-up and ramp-down needs on Maui - maximum ramping 

needs for the whole year are also summarized at the bottom of the table 

issues by itself, it can help correct for them. Auwahi also has a BESS, but it used by the project 
owner to address the wind farm's power quality requirements only, and is not for Maui system 
use. 
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Role of Demand Response in Meeting Grid Services 

The role of DR in meeting the previously described grid ser\'ices is explained in this 

chapter. Specific DR programs that address these needs are further discussed in 

Chapter 4. 

ROLE OF DEMAND RESPONSE !N MEETING GRID SERVICES 

Demand response is used as a non-generation source of grid services across power 

systems throughout the U.S. mainland and elsewhere in the world. Several Regional 

Transmission Operators (RTO) and Independent System Operators (ISO) already allow 

DR participation in capacity and ancillary services markets, including CAISO, ERCOT, 

ISO-NE, MISO, NYISO, PJM and SPP.^^ AS discussed below, the use of DR to meet 

capacity requirements in these jurisdictions is relatively mature and well-functioning; the 

use of DR in ancillary service markets is evolving, although there are examples of 

successful DR programs that do provide ancillary services (e.g. ERCOT's Load Resource 

or "LR" program). There are specific and detailed requirements for participation in the 

ancillary ser\'ice markets: for example, the ERCOT program has interface requirements 

for the monitoring and control by the system control center energy management system. 

These requirements require the DR appear to the energy management system essentially 

identical to a generator. 

Examples of Demand Response in Capacity Markets 

In most cases, DR is utilized in capacity markets as a way to reduce peak demand and 

defer investments for new capacity. In 2012, the average percent of DR potential relative 

to peak demand was 6% in the aforementioned electricity markets, with ISO-NE having 

the highest DR potential contribution at 10.7%.2'' 

There are recent, successful examples of DR deployment for capacity markets on the U.S. 

mainland. During the heat wave in the summer of 2013, several electricity markets 

deployed DR successfully to meet peak demand in a reliable and cost-effective manner. 

For instance, on July 18, 2013, PJM recorded its system peak at 157,509 MW and 

^̂  Assessment of Demand Response & Advanced Metering, Staff Report by FERC, October 2013. Can 
be accessed at http://www.ferc.qov/leqal/staff-reports/201 3/oct-demand-resDonse.pdf. 
Abbreviations used here stand for California Independent System Operator, Electric Reliability 
Council of Texas, the New England Independent System Operator, the New York Independent 
System Operator, the PJM Independent System Operator (which operates a system from New 
Jersey to Illinois), and the Soutnwest Power Pool, respectively. 

2" Ibid 
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dispatched emergency DR for several zones, wi th DR supplying up to 1,638 M W or 1% of 

the system peak. Similarly, on September 10, 2013, consumer demand in PJM was 

observed at a seasonal record-setting 144,370 MW due to unusually hot weather. On lop 

of this, local equipment problems resulted in a potential supply-demand imbalance. 

Then on September 11, PJM demand fell to 142,071 MW after receiving approximately 

5,949 MW from DR resources. This represented the largest amount of DR that PJM has 

ever received, at 4.2% of system peak. In addition to aforementioned "emergency" 

utilization of DR resources, there were several successful deployments of DR in the 

summer of 2013 based on economic dispatch in mult iple energy markets. 

Examples of Demand Response in Ancillary Markets 

While DR participation in capacity markets is well established, the use of DR resources to 

provide ancillary services is still evolving. According to NERC's Demand Response 

Availabil i ty Data System (DADS),^^ for April-to-September 2011, DR enrollment was 

primarily composed of direct load control, interruptible load, load as a capacity resource, 

and emergency, wi th only 1% of the total committed M W exclusively allocated for 

spinning (contingency) and non-spinning reserve. For example, during July 2013 in PJM, 

DR provided 6.1 MW of regulation ser\'ice out of a total of 851 M W of regulation ser\'ice 

procured. Similarly, the following data shown on Figure 9 illustrates that the majority of 

the DR programs in 2012 were interruptible load, direct load control, or emergency DR, 

and there were fewer examples for use of DR in spinning, non-spinning and regulation 

markets. 
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Direct t-oad Control 

Emergency DR 

Demand Bidding & Buy Back 

Load as a Capacity Resource 

Other 

CPP 

CPP with Load Control 

Non-Spinning Reserve 

Spinning Reserve 

Regulation 

Peak Time Rebates 

System Peak Response Trans Tariff 

1127 

Source: DR Directory 2012 (Shipping Stone) 

Figure 9. Number of the US DR programs in 2012 

5̂ Can be accessed at http://vAvw.nerc.com/pa/RAPA/dads/Pages/default.aspx. 
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In U.S. mainland markets, the quantit)' of resources cleared for ancillary sen'ices 

represents only a small percentage of the peak demand. For example, regularion and 

spinning reserves cleared in the PJM and ERCOT markets in 2013 are shown in Table 8. 

The average hourly quantity of regulation and spinning (contingency) resen.'e services 

are both less than 1% of the peak demand.^^ The spinning (contingency) resen.'es 

percentage is higher in ERCOT, but still well below the proportion of approximately 15% 

that is historically typical for the O'ahu electric grid. 

Of those DR resources, ancillary ser\'ices represent a much smaller portion of the total. 

In 2013, regulation services coming from demand response resources averaged 6.2 MW 

in PJM — or roughly 1% of the regulation market and 0.004% of the peak demand. 

PJM ERCOT 

Peak Load (MW) 157.141 66,392 

Regulation* 

Average volume cleared (MW) 

% of regulation in peak load 

565 

O.A% 

4 4 5 * . 

0.7% 

Spinning (Contingency) Reserve* 

Average volume cleared (MW) 

% of spinning resen/e in peak load 

284 

0.2% 

2,800 

A.2% 

* Regulation and spinning reserve are cleared in the RTH market In PJM and in the DAH in ERCOT. 

**ERCOTup and down regulation values were averaged for comparison purposes to PjM's symmetric 

regulation requirement. 

Table 8. Anci l lary services market summary of PJM and ERCOT in 2013 

Two major enabling factors that are necessar)' to fully realize the existing DR potential in 

ancillary markets are: 

1. Provision of technical solutions to enable necessary communication and 

control infrastructure, and 

2. Development of new market rules and business models to effectively 

increase DR participation. 

^̂  The average cleared volumes in MW were obtained by summing the total energy cleared in MWh in 
the markets, and dividing the total by the number of hours in 2013. 
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Technical factors have until recently been a limitation because real-time control of DR 

resources was not common or was very expensive.^'' That limitation is being addressed 

by equipment vendors and specialized telecommunication service providers, but in 

practice, most utilities are still in the process of adopting smart grid technologies and 

upgrading their underlying communications infrastructure, which takes time, 

investment, and resources. 

The development of new market rules is equally important, both in achieving high DR 

participation rates from customers and in maintaining efficient markets for the ancillary 

service needs of the grid. Market rules and business models should be designed 

carefully to fit needs of a specific utility's customers and the systems operator, and they 

should also be flexible enough to meet changing load demand characteristics. 

When reviewing the development of DR ancillary markets globally, the impacts from 

these two factors can be observed in almost all cases. Utilities are going through phases 

of deploying enabling technologies, while at the same time drafting and experimenting 

with emerging business models. A brief review of the use of DR to provide ancillary 

services in PJM, ERCOT and New Zealand is provided in Appendix A. 

Role of Demand Response in Hawai'i 

In view of the ancillary ser\'ice requirements that exist on the isolated power system in 

Hawai'i and the challenge of high concentrations of renewable variable generation, 

increased use of DR resources are expected to cost-effectively provide needed grid 

ser\'ices for effective system operation. 

The grid services requirements in Hawai'i (including specifications) are shown in Table 

9, including an indication of whether DR can be relied upon to provide such sendees. DR 

is technically capable of providing all the required grid services except Black Start and 

Inertial Response. Black Start, by definition, applies to supply-side resources only. 

Inertial Response is typically supplied by rotating machinery such as generators. Its 

response can be mimicked by fast acting storage with droop or similar control. DR that is 

capable of fast acting droop control could be used for inertial or fast acting resen-'es, 

however, droop controlled DR is an emerging technology and its ability to respond in 

this time frame is not currently possible. The Companies will continue to monitor the 

^' For example, a customer that wishes to participate as a "Load Resource' in ERCOT's ancillary 
services market has in the past been required to install telemetry equipment and under-frequency 
relaying that is equivalent to that required for a utility-scale generating resource interconnected 
to the ERCOT system. This requirement has effectively limited participation of demand-side 
resources in the ERCOT ancillary service market to very large industrial customers who can justify 
the expenditure on the required equipment. 
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abilit>' of DR technologies to meet Inerhal Response requirements and will pursue it via 

DR programs if and when appropriate. 

1 Response speed' i Response Speed' .1 Rcsporse 1 Potential 
Grid Service Requirements (Mainland) :' (Hawan) Duration ! tor DR? 

fiPRAClU 

Capacity 
U&ed to meet demand plus reserve marQln. supplied by online 
and off-line resources including intetrupcittle load 

Minutes 
scheduled m 

advance by system 
operator 

I'csled. must M 
available for at least 

3 hours 
V 

Anci l la rv ff^nrlCTI 

Conllngancy Resarva" 
Reserves to replace the sixJOen loss ofthe nn^e largest on-hne 
geneteior. suoplied rromonhne generation, storage orDR 

Raguiatng Raaarve 
Meintam system frequency; supphed rromon4ir)e capacity that 
IS nol loaded 

Non-Splnnlng Reurve 
Used to restore regulatinQ reserves and contingency reserves: 
siDfXied by otf-lme fast start resources or DR 

Non-ACC Ramping 
Resources tnat can be avataUe pnor lo quick stan 
generation and can add to system ramping capacity 

Black Start Capability 
The abtlity ofa gerteraiinp i«iit to slat without sysiem s^pon 

inwual Rasponse 
Local (i e. at • generator) response to a cr\ange m fiequency. 
supplied by roialional mass of generators, or power electronics 
of nvenar-besed resources 

Seconds to <10 mm 

<1 min 

10-30 min 

N/A 

HH< 

N/A 

Within 7 cycles of 
contirigcncy event 

2 seconds, 
controlsble within a 
resolution o l0 . l MW 

<30nvi 

<2 mm 

< 10 min 

2-3 seconds 

Up to 2 hours 

Up to 30 min 

2 hours 

Up to 2 hours 

Duration of system 
restoration time 

2-3 seconds 

^ 

V 

V 

K 

X 

pifiifr 
Accalarated EiMrgy OalfvarY*** 
Shiflrg the demand for energy from high demand evening 
peak penods to tomei derrwnO midday periods, or higher 
demand morning penods to lower demard ovemight percds 

N/A N/A N/A V" 
* Response speed refers to the time needed to 'dispatch* a resource, automatically or manualy. once it is known it is needed 
" Contingency reserves thel cenroi meet ihe 7 cycle operation requirement are not fast enough to serve as primary protection resources (e.g. spinning 
reserves) bui may be able lo meet the contingency reserve requiren^ertts comistent with the 'kicker Uock' of secondary resom;es 
' " Accelerated Energy Delivery is not an ancdary service product ofthe Hawaii sysiem. but wi I help meet the need to reduce peak loads and especialy to 
increase ovemight and midday den-iend 

Table 9. Role of DR in meeting the grid services in Hawai'i 

Several technologies may be leveraged to meet the capacity and ancillary needs of the 

Hawaiian grids. Examples include: Variable Frequency Drives (VFDs) for water pumps 

and other motor loads, LED lighting, refrigeration, ventilation, GIWH, and others. All of 

these options will be discussed in detail in Chapter 4. Ultimately, the Companies will 

look to the market to determine the customers and associated DR resources that can meet 

the requirements of the Companies' DR program specifications most efficiently. 

Maximum Amount of Electric Load that Demand Response Can Serve 

Hawaiian Electric Companies system operators can employ demand response programs 

up to the stability limit of the system. This limit is defined by the largest contingency, the 

amount of protection reserves, and the amount of load required to stabilize the system 

following the activation of the protection reserves. The estimated maximum amount of 

DR that could be employed during peak evening conditions at present on the O'ahu 

electricity grid is approximately 15% of the system load depending upon the contingency 
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2. Grid Service Requirements And the Role of Demand Response 
Role of Demand Response in Meeting Grid Services 

reserves of the system. The estimated amount of DR during other system conditions will 

vary based on actual operating conditions and the amount of distributed generation on 

the system. 

The Delicate Balance Between Demand and Supply 

All electric systems maintain the delicate balance between load demand and supply. 

This balance must be maintained during normal operations as well as following system 

contingencies (abnormal operations). 

The change in system frequency is an indicator of whether the power system supply and 

demand is balanced. If the power supply and the load demand are equal, the system 

frequency will be a constant value. For the Companies' five island grids, the target 

frequency is 60 Hz (60 cycles per second) with an acceptable range for normal operation 

(called steady state) from 59.7 to 60.3 Hz (the desired range is 59.95 to 60.05 Hz). If the 

amount of load on the system exceeds the power supply, the system frequency will 

decline. 

In the immediate time frame, responsive generation acts to resist changes in frequency 

through the action of its governor droop control - this is 'primary frequency response'. 

System frequency is restored to the target range by supplemental frequency control from 

the regulating reserves. Regulating reserves are deployed to bring system frequency 

towards the target byAGC, which operates on a periodic cycle of 4-10 seconds depending 

on the system and operating conditions. If there are insufficient reserves online for the 

second-to-second management of system balancing within the near term, additional 

regulating reserves are deployed. In order to participate in regulating reserves, DR must 

be able to be deployed to increase or decrease demand in a controlled fashion on the 

AGC control cycle, with the results observed by the next AGC control cycle. Due to the 

amount of variable generation on the system, which case imbalance and frequency error 

on the island systems, regulating reserves are utilized extensively. 

An electric system must also be able to withstand major contingency events, such as the 

sudden loss of a generator or major transmission line. When a major generation 

contingency event occurs, the amount of generation on the system suddenly plummets 

while demand remains constant. Frequency rapidly decreases since there is more load 

than generation. System protection must respond virtually instantaneously to correct 

this imbalance—a response time that is much, much faster than an AGC or DRMS can 

handle—to keep the system from collapsing (in other words, causing an island-wide 

blackout). For each of the Companies' five island grids, system protection must respond 

within seven cycles (i.e. within about 0.117 seconds). 
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2. Grid Service Requirements And the Role of Demand Response 
Role of Demand Response in Meeting Gr id Services 

The most common, and most successful, method for restoring the system frequency to an 

acceptable level is to immediately shed load, usually through automatic system relays 

that disconnect load from the system to a level that helps restore the balance between 

load and the generation remaining on the system. This immediate reaction—the 

under-frequency control program—is the most critical component of an island electric 

system for maintaining system reliability. An under-frequency control program that fails 

to quickly restore system frequency to a safe operating level presents a severe risk of 

catastrophic collapse for an electric power system. 

To operate properly, the under-frequency control programs in the Companies' five grids 

must always have sufficient reser\'es - Protection Reserves - to protect against the most 

severe mismatch between load and generation that can occur. The Protection Reserves 

cannot be used to meet any other ancillary ser\'ice requirement (such as contingency 

reser\'es or regulating reserves) or for any other purpose that might not leave this load 

available for the automatic load shedding necessary during a system contingency. For 

the Companies' Hawaiian Electric island grids, these Protection Reserves typically 

account for 50-65% of load demand on the system at any given time. Tliis large 

percentage directly relates to the generation contingency the system is designed to 

sur\'ive. DR programs must ensure that the amount of load utilized in the DR program 

does not utilize loads required for Protection Reser\'es. 

A Mainland Perspective on System Balance 

In larger systems (such as the western United States mainland), the loss of even the 

largest generator represents only a small portion—about 2%—of the total generation on 

the electrical system. As a result, when such a unit is lost, the decrease in frequency is 

relatively slow. This slow decline allows other generators enough time to respond to 

correct the mismatch between generation and load and keep system frequency balanced. 

Under-frequency control programs on these large systems require a range of 25-28% of 

Protection Reser\'es to ensure system reliability. The Western U.S. mainland requires the 

system load shed relays to operate to clear the load within 14 cycles (0.233 second) to 

respond to these system contingencies. 

System Balance on the Companies' Power Grids 

While one generator represents only a small portion of the overall generation on a 

mainland power grid, the situation is markedly different in any of the Companies' five 

grids. On O'ahu, for instance, the largest generator represents almost 30% of the grid's 

minimum load and 20% of the peak load. A sudden loss of the largest unit creates a 

severe under-frequency contingency. Such a contingency would only be exacerbated 

during an earthquake, hurricane, or lightning storm, when the risk of losing more than 

one generator is higher. 
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2. Grid Service Requirements And the Role of Demand Response 
Role of Demand Response in Meeting Gr id Services 

On O'ahu, the drop in frequency that results from the loss of one generator can cascade 

into the loss of another generator or the loss of large amounts of distributed PV 

generation. This has happened in recent unit trips of the largest generator on the 

Hawaiian Electric system. Such a situation increases system generation loss from a 

200 MW unit trip to a 260 MW contingency event. This results in an even greater and 

more rapid decline in system frequency. In turn, the under-frequency control program 

then responds by shedding even greater amounts of load. However, the load-shedding 

schemes in the Companies' systems are designed to survive the loss of multiple 

generators and large amounts of load, but only because the Protection Reserves account 

for large amounts (60%) of load. 

Following such a contingency event, the power system is almost always in a very fragile 

state. The amount of generation and load on the system has been drastically reduced. To 

stabilize the power system and begin its recovery, generation controls must remain 

operational and approximately 25% of system load must remain connected. Thus, the 

under-frequency control program must have 85% of system load available - 60% for 

Protection Resen.'es and 25% for stabilization - to be effective in resolving the largest 

system contingencies. This load is not available for demand response. Thus, at any 

moment in time the remaining 15% of system load represents the maximum amount that 

can be allocated demand response for system operation. In order to deliver up to 15% of 

system load via DR resources will require subscription of DR resources that amount to 

substantially more than 15%. 

The amount of load available for DR can also be affected by customer-sited distributed 

PV generation. Absent distributed PV generation, the level of demand response can 

approach 15% of system load. As customer-sited PV generation increases, the amount of 

load capable of being deployed through a DR program decreases. During periods of the 

day when PV is at its maximum, DR may not be employed (unless the DR program shifts 

load into the midday period when net system demand is decreased due to the customer-

side PV resources), but all DR would be eligible for deployment as PV begins to decrease. 

Smaller, more flexible generators might reduce the amount of Protection Reserves 

required by the automatic load shedding program. This reduction in Protection Reserves 

could increase the amount of load available for DR programs. 
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3. Review of Previous Studies 
on Hawai'i's Demand Response 

Potential 

Evaluating and understanding the nature and potential magnitude of the available DR 

resource in Hawai'i is important to the DR portfolio design. The Companies have 

commissioned or themselves completed several studies in recent years, ranging from 

class load studies to evaluations of demand response potential. The findings of these 

studies establish the foundation for the DR potential assessment detailed in Chapter 4, 

and brief summary is provided in this chapter. 

SCOPE OF REVIEW 

As part of the efforts to estimate the DR potenrial for the Companies, major studies and 

analyses relevant to DR that have been conducted within the last few years were 

reviewed. These analyses and studies included: 

• "HECO lRP-4: Energy Efficiency Potential Study", Global Energy Partners, 2008 

• "Assessment of Demand Response PotenHal for HECO, HELCO and MECO", Global 

Energy Partners, 2010 

• "EnergyScout Impact Evaluation, Hawaiian Electric Company's Direct Load Control 

Programs", KEMA, 2011 

• Class Load Studies of Hawaiian Electric (2012-2013), Hawai'i Electric Light (2008-

2009) and Maui Electric (2009) 

• "Field Evaluation of Grid Interactive Water Heaters", EPRI, 2013 

• Maui Electric Demand Response Sur\'ey, Kanu Hawaii, 2013 
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3. Review of Previous Studies on Hawai'i's Demand Response Potential 
Understanding the Demand Characteristics during Peak Periods 

• Maui Electric Community lnter\'iews to Measure Potential Grid Interactive Water 

Heater Demand, Kanu Hawaii, 2013 

• Commercial generator surveys conducted at Hawaiian Electric in 2014, and at Maui 

Electric in 2013 

• "Demand Response Feasibility Study Phase 1", Maui Electric, Brown & Caldwell, 2014 

In addition to the list above, other assessments completed by the Companies and 

submitted as part of the filings with the Commission were also reviewed. Some of these 

included sur\'eys completed by customers, which investigated the DR participation 

potential in Hawai'i. 

UNDERSTANDING THE DEMAND CHARACTERISTICS DURING PEAK PERIODS 

Which Customers Drive Peak Demand? 

It is important to understand the underlying characteristics of demand on the 

Companies' systems. Figure 10 shows the results for all islands of the most recent 

Coincident Peak Demand Analyses,^* which break down contributions to system peak by 

customer class. Residential customers are a major contributor to the system peak 

demand on all islands. In the case of Hawaiian Electric, large C&I customers were the 

largest contributor to peak demand, representing 38% of peak load. Across all islands, 

small C&l customers' contribution to peak demand is negligible compared to other 

segments. 

^̂  At the time of writing this report, the most recent Coincident Peak Demand Analyses for Hawaiian 
Electric, Hawai'i Electric Light, and Maui Electric were from the 2012-2013, 2008-2009, and 2009 
Class Load Studies, respectively. 
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3. Review of Previous Studies on Hawai'i's Demand Response Potential 
Understanding the Demand Characteristics during Peak Periods 

Oahu Hawai'i Maui 

Small C&l Medium c&l Large C&l Residential 

Figure 10. Contribution to system peak by customer class" 

These results are a snapshot from the system peak event, a fact that illustrates quite well 

the focus until fairly recenUy with system peak (and in finding opportunities to reduce 

it). These remain the best proxies available for targeting initial DR program development 

efforts, in spite of the fact that the programs to be developed will significantly expand the 

pur\'iew of DR well beyond capacity deferral. 

Hawaiian Electric and Maui Elecfric customer breakdowns indicate that significant DR 

opportunities may exist in all classes, except for small C&I customers. For Hawai'i 

Electric Light, the breakdown suggests that focusing on residential and medium C&I 

customers at the initial stages of program development may result in larger, earlier 

benefits. 

C&l customers are typically regarded as the more attractive target segments for DR 

programs because of the larger amounts of load available and larger electricity cost 

mitigation opportunities per customer. In Hawai'i, a more balanced approach is 

appropriate. Individual C&l opportunities are smaller, and residential customers 

represent a larger percentage of peak load compared to typical mainland systems. The 

Companies will aggressively pursue programs with larger C&I customers, particularly 

the municipal and private water companies with their large water and wastewater 

pumping loads.^'^ The IDRPP also proposes expansion of the successful Residential 

Direct Load Control (RDLC) program on O'ahu, and launches of similar programs on 

Maui Electric and Hawai'i Electric Light. 

^̂  For the purposes of classifying rate classes, class C was categorized as small C&l, class J as 
medium C&l, and class P as large C&l. Some classes, such as H, F and K, had insignificant 
demand during system peak, and therefore were omitted from the charts. For Maui Electric, only 
the CLS data from the Maui Division were used. 

^° For example, MECO recently completed an analysis of the potential for DR resources from the 
County of Maui Water and Wastewater operations. See Demand Response Feasibility Study Phase-
1, MECO, Brown & Caldwell, 2014. 

Hawaiian Elactnc 
Maul E iac t r ic 
Hawai'i Elactnc Ughi Integrated Demand Response Portfolio Plan 61 



3. Review of Previous Studies on Hawai'i's Demand Response Potential 
Understanding the Demand CharactenstJcs during Peak Periods 

What are the Predominant End-Uses of Electricity in Each Customer Class? 

The "Encrg}/ Efficiency Potential Study" conducted in 2008 provides a breakdown of end-

uses on O'ahu.^' For the other Hawaiian islands, similar breakdowns of end-use 

characteristics have been assumed for purposes of the IDRPP. As part of the study, a 

base case was created to estimate the breakdown of energy usage by customer class^^ as 

shown in Table 10. 

End-use 
% of Peak 
Demand Notes 

RESIDENTIAL 

1) Cooling 

2) Water Healing 

3) Lighting 

4) Refrigeration 

5) Other 

31% 

14% 

13% 

12% 

30% 

Contntxjtion to peak demand by single-family and multi-
temlly clwelllngs are similar. 

COMMERCIAL 

1) Lighting 

2) Cooling 

3) Ventilation 

4) Other 

INDUSTRIAL 

1) Motors 

2) Refrigeration 

3) Lighting 

4) Other 

45% 

17% 

7% 

3 1 % 

76% 

5% 

4% 

15% 

The following building types are included in ttie commercial 
sectorcategory office.hotel, resort, restaurant, retail. 
grocery, school and other. Retail, office, school are the top 
three building types contnbuting to peak demand Highest 
contnbution to lighting is by schools, fotowed by retail 
Highest contribution to cooling is by smaB and large offices 

More than half of ttie contnbution from the motors are due to 
pumping. 

Table 10. Contribution of end uses to the peak demand by customer cJass.tO'ahu)" 

The predominant electricity usage in the residential class is cooling at 31% of the total 

residential demand during peak hours. Cooling is foUowed by water heating at 14% of 

residential demand. Both of these categories are significant DR resources, and to some 

extent are already utilized in existing DR programs in the Hawaiian Electric system. 

In 2013, Hawaiian Electric's RDLC program had 32,000 participants in the water heating 

program and 4,000 participants in the air conditioning program. Assuming 0.44 kW of 

peak load reduction per water heater, and 0.65 kW peak load reduction per air 

conditioner, O'ahu can achieve approximately 14 MW of peak load reduction from the 

water heating program and 2 MW of peak load reduction from the air conditioning 

3' During the 2012-201 3 time period, Evergreen Economics, Hawaiian Electric and KlUC conducted a 
set of^surveys in an effort to collect statewide baseline data for the Public Otilities Commission. 
However, at the time of writing this report, there was no comprehensive document of the 
completed surveys, detailing the end-uses for each customer class, and therefore the 2008 
Energy Efficiency Potential Study was used as the primary resource for end-use data. 

2̂ For more details on the analytical framework and methodology used on the base case, see 
Chapter 3 of the Energy Efficiency Potential Study report. 

3̂ Adopted from Energy Efficiency Potential Study by Global Energy Partners, 2008 
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3. Review of Previous Studies on Hawai'i's Demand Response Potential 
Understanding the Demand Characteristics during Peak Periods 

program.3** The actual load reductions have been lower due to switch failures or 

availability of water heaters at the time of the event. An analysis of the 2013 water heater 

load shed events at Hawaiian Electric revealed that when called upon during peak hours, 

on average 10 MW of capacity was delivered. The range of estimated load shed values 

recorded for four different time periods during the day, drawing from 50 total events, is 

shown in Figure 11 (boxes represent minimum and maximum values, and the white 

diamonds represent the averages). 
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Figure 11. RDLC water heater program load shed statistics, 201 3 

There are currently no RDLC programs on Maui, but a recent sur\'ey revealed that 69% 

of customers are willing to consider a DR program involving their water heater, and 62% 

are willing to consider a DR program involving their air conditioning.^s The Companies 

intend to implement RDLC DR programs involving water heaters on Maui and Hawai'i 

based, in part, on the success of the DR program on O'ahu. 

GIWH is another promising teclinology to utilize water heaters as a DR resource. GIWH 

is an emerging technology that has a much wider temperature range and/or a larger tank 

capacity than the typical water heater. They can be controlled remotely, on a continuous 

basis, and allow water to be heated well before it is needed, and to temperatures well 

above those that are needed, effectively shifting load throughout the operating periods to 

help meet the Accelerated Energy Delivery grid service requirement. In fact, a pilot 

study completed by the Electric Power Research Institute in 2013 demonstrated the 

capability of a GIWH DR Program to meet Accelerated Energy Delivery requirements.^^ 

Comparison of the power demand characteristics of the three units deployed on O'ahu 

^̂  EnergyScout Impact Evaluation, Hawaiian Electric Company's Direct Load Control Programs, KEMA, 
2011. 

35 MECO Demand Response Survey, Kanu Hawaii sut̂ êy via Facebook, 201 3. 
3̂  Field Evaluation of Grid Interactive Water Heaters, Supplemental Project Agreement SDF/TC 

018378-11156, November 2013. 
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3. Review of Previous Studies on Hawai'i's Demand Response Potential 
Understanding the Demand Characteristics during Peak Periods 

illustrated the benefits to be gained from "charging-up" during off-peak hours and 

"discharging" during peak hours. 

With their ability to be remotely turned on and off rapidly, GIWH are also expected to be 

a source of regulating reserves, potentially to counterbalance the intermittency of a given 

wind or solar power source. A simulation of the results showed that approximately 6,300 

units would be needed to effectively counterbalance the frequency excursions associated 

with a 30 MW wind farm on Maui. Furthermore, results indicate that customer comfort 

is not affected by the controlled use of GIWH, and surveys point to strong customer 

interest.^'' 

Economic and especially regulatory^^ economic hurdles must still be cleared. As a result 

of the prevailing regulatory risk, the Companies have been relatively conservative in 

their projections regarding GIWH. However, the Companies are very excited about the 

technology's ability' to contribute to regulating reser\'e and accelerated energy delivery 

and will continue to pursue it aggressively. 

Lighting represents approximately 45% of the electricity use during the peak demand by 

commercial customers. Many commercial customers have recently completed or are 

planning to complete LED lighting projects, and this may result in lowering the 

contribution to peak demand from lighting in the future years. Because of the ability to 

dim LEDs to approximately 85% of their full output with no immediately discemable 

impact (as long as it is not done too quickly), LED lighting is of interest as a DR resource. 

To expand the availability of LED lighting as a potential DR resource, the Companies 

intend to collaborate with Hawai'i Energy to further installation of LED lighting systems 

with the necessary controls to enable use as a DR resource. 

Electric motors represent approximately 76% of the total industrial demand. The 

majority of the demand from motors is attributed to water and wastewater pumping, 

which accounts for 60% of the industrial motor-based load. In many applications, 

pumping hours can be shifted or amounts varied during the day with little or no impact 

on the operahons of the customer. With the proper control equipment and incentives, 

pumping load is one of the most promising "Regulating Reserve" DR resources. A 

successful example has been demonstrated in PJM as a result of collaboration between 

Pennsylvania American Water and the aggregator Enbala Power. In the demonstration 

completed in 2011, a pump station with a peak demand of 1,650 kW provided 

3'' MECO Demand Response Survey Final Report Draft, Kanu Hawai'i. October 201 3. 
8̂ EPRI's November 2013 "Field Evaluation of Grid Interactive Water Heaters" report included the 

following statement: "The DOE requested comments and feedback based on the concerns that the 
utility programs designed for peak load shifting (off-peak water healing) will be adversely 
impacted due to amended energy standards beginning on April 16, 2015 (banning of resistance 
water heaters with storage cap of > 55 gallons)." 
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3. Review of Previous Studies on Hawai'i's Demand Response Potential 
Understanding the Demand Characteristics during Peak Periods 

approximately 200 kW of DR capacity, using Variable Frequency Drive (VFD) and other 

control equipment.39 Since then, the facility bid into the live PJM market to balance real

time supply and demand. The impact for the customer has been significant, as the VFD 

pumps were able to reduce 2-3% of the site's total energy cost, reducing costs by 

approximately $20,000 annually.-'O 

Despite proven success of using water pumps as DR resources on the U.S. Mainland, a 

Demand Response Program Feasibility Study prepared by Brown & Caldwell for Maui 

Electric in 2014 found that there are some limitations to shifting pumping loads at the 

water facilities in Maui. These water facilities, the County of Maui's Department of 

Water Supply (DWS) and the Department of Environmental Management's Wastewater 

Reclamation Division (WWRD), expressed concerns about the concept of a DR program 

based on pumping assets. For example, existing water storage tanks are relatively small 

in relation to well pump capacities, and the current load patterns show that most 

pumping already happens during off-peak hours. With increasing population in the 

region, any operational constraint on the pumping schedule would increase water supply 

risks for the residents. Instead, both the DWS and WWRD support exploring DR 

opportunities associated with their on-site generator operation. This could represent up 

to 6 MW of capacity for export to the grid, if the proper permits and approvals can be 

obtained. 

In fact, customer-sited stand-by generators located elsewhere, and owned or controlled 

by existing C&I customers are also a potential DR resource. These generators are already 

being utilized as backup generation in the CIDLC program on O'ahu. The Companies 

envision having standby generation play a greater role going forward, which would 

involve water and wastewater facilities. In some cases, backup generation is oversized 

relative to the customer load it supports, so the ability to harness the potential of those 

generators directly could offer more capacity than total curtailment of the load it 

supports. A recent study^' shows that there may be more potential available on O'ahu 

with minor upgrades and additional permitting. 

39 Pennsylvania American Water Connects to the Smart Grid, by Enbala Power Networks, accessed 
online at http://www.enbala.com/ in June 2014. 

"•^Typical payment range for Grid Balance services in the PJM market has been 535,000-550,000 per 
MW, Ibid. 

"' Hawai'i Electric Companies Customer Generator Survey, prepared by IPKeys Technologies LLC in 
April 2014. 
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3. Review o f Previous Studies on Hawai ' i 's Demand Response Potential 
Demand Response Potential by Island (Estimated Previously) 

DEMAND RESPONSE POTENTIAL BY ISLAND (ESTIMATED PREVIOUSLY) 

A comprehensive study**^ was conducted in 2010 to estimate the DR potential in the 

Companies' systems. The study assessed the DR potential in two main categories: (1) DR 

for peak load reduction, and (2) Fast DR^^ for ancillary services. Total DR potential for 

peak load reduction was estimated at approximately 10% of the peak demand in both 

2020 and 2040, as shown in Table 11. Fast DR for ancillary services was estimated at 

approximately half of the peak load reduction potential. 

Peak Load Reduction (customer level Impacts) 

2020 

(MW) 

2020% of 

Peak 

2040 

(MW) 

2040% of 

Peak 

Fast DR for Ancillary 

Services 

2020 (MW) 2040 (MW) 

Hawaiian Electric 

Hawai'i Electric 

Light 

Maui Electric 

161 

19 

21 

11% 

9% 

11% 

219 

29 

28 

12% 

10% 

12% 

91 

12 

10 

109 

16 

13 

Table 1 1 . 

study^* 

Realistic achievable DR potent ia l ident i f ied in the 2010 DR assessment 

Based on previous assessments, the potential capacities of DR resources for each island 

and the respective DR programs are tabulated in Table 12. A large proportion of the 

estimated figures are attributable to dynamic pricing programs. 

"^ Assessment of Demand Response Potential for HECO, HELCO and MECO, Global Energy Partners, 
2010. 

"^ The aforementioned study by Global Energy Partners considered "Fast DR" to represent "Ancillary 
Services", and defined the response time requirement as 10 minutes or less within event 
notification. (Note: Per the Companies specifications for ancillary services, a 10 minute response 
time would only be fast enough to meet the Non-Spinning Reserve grid service requirement). 

'*''Adapted from Assessment of Demand Response Potential for Hawaiian Electric, Hawai'i Electric 
Light and Maui Electric, Global Energy Partners, 2010 
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3. Review of Previous Studies on Hawai'i's Demand Response Potential 
Demand Response Potential by Island (Estimated Previously) 

Hawaiian Electric Hawai'i Electric Light Maui Electric 

Residential Direct Load Control 33 4 3 

Residential Dynamic Pricing 

C&l Direct Load Control 

C&l Dynamic Pricing 

C&l Curtailable 

C&l Demand Bidding 

Total 

83 

2 

15 

23 

4 

161 

12 

I 

1 

1 

0 

19 

12 

1 

2 

2 

0 

21 

Table 12. Breakdown of DR programs and 2020 realistic achievable potentials 

identified in the 2010 DR assessment study^^ 

Since this assessment was completed, there have been important changes in the 

Companies' projections related to electricity sales, as well as developments in enabling 

grid technology in Hawai'i. For example, tlie peak demand projection changed 

significantly due to energy efficiency programs, and therefore it is less likely that the 

capacity representation in Table 11 will hold true in the coming years. For Hawaiian 

Electric, the 2020 system net peak demand projection dropped from 1464 MW to 1238 

MW, and for 2030, it dropped from 1991 MW to 925 MW, based on the latest sales and 

peak demand forecasts. Similarly, Maui Electric and Hawai'i Electric Light's projected 

system net peak demand figures dropped from the levels assumed in the 2010 GEP 

study. 

Increasing concentration of renewable variable generation in the coming years will add 

complexity to grid operations, and ancillary services will correspondingly be more 

valuable. This complexity presents an interesting opportimity for the potential growth of 

DR programs. However the "Fast DR" resources envisioned in the 2010 study are not 

fast enough to meet most of the ancillary service requirements, particularly given the 

unique power system characteristics of Hawai'i.^^ As a result, the Fast DR figures shown 

in Table 11 are not representative of the DR quantities available for ancillary ser\'ices in 

Hawai'i. 

Conversely, it is evident from the increasing participation of DR resources on the LJ.S. 

mainland that DR will play a major role in the provision of ancillary ser\'ices. Smart grid 

applications such as advanced communication and control technologies, and 

implementation of new business models to incentivize participation will enable greater 

^̂  Adapted from Assessment of Demand Response Potential for Hawaiian Electric, Hawai'i Electric 
Light and Maui Electric, Global Energy Partners, 2010 

"^ The study considered ancillary services to represent "Fast DR" which requires a response time of 
10 minutes or less within the event notification. Most ancillary services in Hawai'i require 
response speeds on the order of less than two minutes. 

i::;^.'i7j-a"^ 
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3. Review of Previous Studies on Hawai'i's Demand Response Potential 
Demand Response Potential by Island (Estimated Previously) 

integration of DR resources into the market. GIWH DR programs are an example of how 

smart grid applications are utilized for effective integration of DR resources to provide 

grid ser\'ices with minimal effects on customer comfort. Electric Vehicles (EVs) have also 

been shown to create ancillary ser\'ice opportunities via DR.'''' 

In conclusion, the 2010 DR Potential study serves as a foundation for assessing the DR 

opportunities on the Companies' systems; however, the recent developments discussed 

above must be taken into account to obtain a better estimate of the DR potential. The DR 

potential figures presented in Chapter 4 take these recent developments into account. 

In the near term, the Companies plan to gain and apply additional knowledge by 

utilizing market mechanisms to attract and incentivize customers and demand-side 

aggregators to realize the actual cost-effective DR potential in the Companies' systems. 

While the Companies intend to engage in additional market research (ideally 

coordinated with Hawai'i Energy), the Companies are moving forward aggressively to 

implement the IDRRP with expanded and new DR programs. 

" ' Tomi, Jasna, and Willett Kempton. "Using fleets of electric-drive vehicles for grid support.'" 
Journal of Power Sources 168.2 (2007): 459-468. 
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4. Existing and Planned 
Demand Response Programs 

To develop the IDRPP, the Companies reviewed existing DR and load management 

programs, looking for opportunities to modify and expand those programs, and 

developed new DR programs to meet the grid sen.'ices requirements of the Companies' 

systems. 

PORTFOLIO APPROACH 

Creating a comprehensive IDRPP requires an evaluation of the current state, a vision of 

the desired future state, and an execution plan to move from one to the next. At present, 

each operating utility has load management programs in the form of rate schedules, but 

only Hawaiian Electric has made any significant progress on traditional DR programs. 

The programs in place on O'ahu have successfully addressed capacity needs, but to date 

have not been used to provide ancillary ser\'ices. 

The current state of DR implementation on O'ahu and the future state of DR 

implementation envisioned for all islands is illustrated in Figure 12. The IDRPP would 

be a portfolio of individual DR programs that collectively address the Companies' grid 

ser\'ice requirements. Across the programs, major delivery strategies have been 

identified such as direct load control products (where the Companies remotely shut 

down or cycle a customer's electrical equipment, including air conditioners, water 

heaters, lighting, etc.) and flexible products (where the Companies can use programs to 

meet more ancillary service-focused requirements such as regulating reser\'e). 

Hawai ian E lac tnc 
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4. Existing and Planned Demand Response Programs 
Assessment of Existing DR Programs 

The IDRPP would involve: 

• Greater quantities and more effective use of existing direct load control programs like 

the RDLC'S 

• Faster and more flexible ancillary ser\'ice-focused programs, and 

• Time-based pricing programs that shift customer demand from peak periods to 

ovemight or midday periods. 

CURRENT STATE fO-huonlyi 

Direct Load Control (DLC) 
Rni r iSk Increase capacity and meet 

CIDLC O 
more grid service requirements 

Ancillary Services 

Fasl DR 1 ^ Enable faEter response time 

Load Management 

Riders Q 

TOU Schedules Q 

Offer more dynamic pricing 
programs 

FUTURE STATE lAli islands) 

Direct Load Control (DLC) 

RBDLC O ® ® 

CIDLC O 
> 
Ancillary Services 

R&B F l e x i b l e ® ® 

C&l F l e x i b l e ® ® 
^ 

Load Manaaement 
RidefS 0 © 

TOU Schedules O © 

Critical Peak Pricing (CPP) Q @ 

Grid Service Requirements 

Capac i ty C o n l i n g o n q ^ Rogu ta t ing 
RsBsrvo 

^ ^ 
N o n - S p i n n i n g 

Ra&arvo 
Non -AGC 
R a m p i n g 

A c c » l « ' a t n d 
Ena igy Dni ive ty 

Figure 12. Current and Future State of Demand Response Programs 

ASSESSMENT OF EXISTING DR PROGRAMS 

Review of Existing DR Programs 

Hawaiian Electric achieves significant capacity benefits each year through its residential 

and C&l direct load control programs. In addition, all Companies' systems have load 

management programs in the form of Rider programs and time-of-use based rate 

schedules. 

The existing DR programs on O'ahu represent a solid foundation from which to build the 

portfolio. However, to maximize their value and to set a standard for effective DR 

programs on other islands will require adjustments, including: program expansion for 

^̂  This program will be combined with the Small Business Direct Load Control program and will be 
named Residential and Small Business Direct Load Control in the integrated DR portfolio. 
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4. Existing and Planned Demand Response Programs 
Assessment of Existing DR Programs 

the RDLC on O'ahu, program reconstitution and repricing for the CIDLC on O'ahu and 

the Fast DR pilot on O'ahu and Maui, and adjustment of program details to meet current 

and future conditions (redefining of Rider M peak hours). 

A sununary of attributes of the existing DR programs across the Companies is provided 

in Table 13. 

RDLC CIDLC Fait DR 
(Hawaiian Electric) 

Fatt DR 
{Maul Electric) 

Target Customera • Residential Commercial and 
Industnal 

Commercial and 
Industrial 

Commercial and 
Industrial 

Participation 
(loed impacts tn MW 
are shown al cuslomer 
level) 

Participation 
Conditions 

IncanllveBfor 
Participation 

Availability 

32,350 WH and 3.750 
AC as and of 2013 
14 BMW 

Electric watar 
heater 
Central air conditioning 
Load control receiver or 
PCT 

$3/WH-mo 
S5/AC-mo 
No variable payment 
required per event 

24 tirs/day. 365 days/yr 
No notification 
Under-frequency, 
reliability and economic 
dispatch 

• 36 large C&l, and 160 
small and medium 
business as and of 
2013 

• 12 BMW 

• Large C&l with non-
critical or generator 
backed loads, with 
minimum 50 kWof 
control 

• Small C&l with electric 
water heating and 
central air conditioning 

CIDLC 
• SlO/kW-motorauio 

load shed 
• S5/kW-mo+ $0.5/kWh 

for manual dispatch 
SBDLC: 
• S5/WH-mo 
• 55/AC-mo 
• Sa/other-mo 

• 24 hrs/day. 365 days/yr 
• 1-hrach'ance notice 
• Up to 300 hrs/yr 
• Urider-fraquency and 

reliability dispatch 

38 enrolled customers 
as of March 2014 
B l MW 

Min50kWconlrolled 
10min or less response 
Max 2 hr duration 

Tiered incentive rangir^ 
from S5/kW-mD to 
SlO/kW-mo 
Also technology 
incentfve ranging from 
from S300/kW-yr for 
semi-auto control, to 
$600/kW-yr tot auto 
load control 

For I5/kW-mo, 40 
hrs/yr, up to 40 events 
ForS10/kW-mo,80 
hrs/yr, up to 80 events 

4 enrolled customers as 
ot March 2014 
0 2MW 

Mm 50kWcontrolled 
10min or less response 
Max 2 hr duration 

S5/kW-moand 
SO 5/kWhafter the first 
15 hours of curtailment 

40 hrs/yr, up to 40 
events 

Technology One-way Paging Load 
Control Receiver 

One-way Paging Load 
Control Receiver 

Two-way comms 
AutoDR / Aggregator 

Two-way comms 
AutoDR /Aggregator 

Table 13. .Attributes of existing DR programs 

Existing DR Program Events — 201 3 

Table 14 summarizes the use of existing programs during calendar year 2013, in terms of 

cumulative load impact, number of events, and total duration of the program. On O'ahu, 

the RDLC program has been used more frequently than the CIDLC program, in part 

because the RDLC lacks the variable payment that comes with the CIDLC, and also 

because the RDLC has a more favorable dispatch notification requirement (from the 

system operator's perspective) than does the CIDLC program (the RDLC program 

requires no notice to the customer, while the CIDLC requires one hour notice to the 

customer). 
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Program Participating Load 2013 Load Impact 2013 numberof 2013 Duration 
(cu«ioni«r t«v»i impact)' Estimate events and tests 

(MW) (MW) 

RDLC 

CIDLC 

Fast DR 
(Hawaiian Electric] 
Fast DR 
(Maui Electric) 

14.8= 

12.8 

6.1 

0.2 

7.2'* 

12.3' 

0.7' 

0.15=* 

56 events + 19 tests 

3 events + 2 tests 

54 tests 

29 tests 

75 hr 
30 min 

1 hr 
13 min 

33 hr 
15 min 

19 hr 
30 min 

' Customer-level impact Impacts at gross generation level are multiplied Oy 8fi 83^i to get the equivaleni impacts ai the customer level 
^Derrved using assumptions and methodologies cresented m the 2011 EnergyScout Impact Evaluation Report, filed on March 3i,2011 in 
Docket No. 2007-0341 
^ Based on the average load shed estimate of the 2013 RDLC water heater events No RDLC A/C event look place in 20^ 3 
* Evening peak average load impact was 9.4 MW. 
^ CurDulative load impact of enabled load. Maui Electnc enabled ttiree ol its four enrolled customers in 2013. 

Table 14, Summary of 2013 DR program events 

The RDLC water heater DR program was the most frequently used program with an 

average load shed of 7.2 MW'̂ ^ and with longest hours of operation - more than 75 hours 

throughout the year. Out of the 58 events that took place, 11 were under-frequency 

events, 18 were reliability events, and 29 were economic dispatch events, where the water 

heaters were called to avoid having to start a new cycling or peaking unit. The system 

operator typically dispatches the RDLC water heater program for one hour at a time, 

often to offset the need to commit a cycling or peaking unit to meet spinning reserve 

requirements during the evening peak. The RDLC program can be run for longer 

periods if needed, but Hawaiian Electric has determined that events of longer than one 

hour may begin to impact the customer (in the form of cold water) and could thus result 

in in increased program attrition. Current program attrition is primarily the result of 

customers transitioning to solar water heating. 

The CIDLC DR program, by contrast, was called only three times for under-frequency 

load shedding purposes in 2013, and even though the average load shed was relatively 

high, it was utilized for less than 15 minutes in total, not including the duration of test 

events. One of the reasons for this low utilization rate is the one-hour advance notice 

that Hawaiian Electric is required to give prior to an event. In addition, the program has 

a payment of $0.50 per kWh of energy curtailed, which makes the CIDLC program less 

cost effective than any oil-fired unit, and thus not a candidate for regular dispatch. As 

proposed under the IDRPP, the CIDLC program would be revised to remove the advance 

notice requirement. 

^̂  Average load shed during different periods of the day varied. For example, between 6 pm and 9 
pm average load shed was estimated as 9.4 MW. 
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4. Existing and Planned Demand Response Programs 
Assessment of Existing DR Programs 

During 2013, the Fast DR pilot program was tested 54 times on O'ahu and 29 times on 

Maui with relatively short duration events. The Fast DR pilot program was not called for 

regular events during 2013. 

Cost-Effectiveness of Existing DR Programs 

Another critical element in assessing the performance of the programs is their cost-

effectiveness. Starting from the cost side of that equation, the total program costs 

incurred in 2013, and the projected 2014 budget for each are summarized in Table 15. For 

the Fast DR pilot, administration is the major cost-driver. In the case of the mature DLC 

programs, incentives are a majority of the cost. 

Program Program Costs {$) 

Incentrves' Administration 
Costs' 

2013 Total Cost 2014 Total 
Budget 

(*) 

Approx. 2013 
Cost per kW 

($/kW-yr) 

RDLC 

CIDLC 

Fast DR 

(Hawaiian Electric) 

Fast DR 

(Maui Electric) 

Total 

1,400,603 

2.433.727 

70,807 

3.115 

3,908,252 

666.623 

410.346 

1,157.950 

40,629 

2,297,548 

2.069.226 

2.644,073 

1.228.757 

43.744 

6,205.800 

2,681,000 

4.857.000 

2.220.418 

89,025 

9.847.443 

200 

250 

N/A* 

N/A* 

' PaynvMiis made to ttie program parlcipana 
' AOministrBtion costs include materials, outside sendees, labor, transportation, other, elc. 
> For RDLC. based on the evening peatt load reduction impact For CIDLC. based on tne average load impact or ttie ttiree events ttirougboui tne year. 
' Al Fa&l DR events were tests. Ihoralore no cost calculation was n^da 

Table 1 5. Cost evaluation of existing DR programs 

The RDLC and CIDLC programs were primarily developed to defer the need for new 

capacity. The RDLC is cost effective as a capacity deferral resource based on the installed 

capacity costs for new peaking generation on O'ahu, where power generation, 

construction labor and materials costs are much higher than those on mainland. For 

example, asstiming an installed capacity cost of $1,750 per KW for new peaking capacity 

and annual carrying costs of 12% to 15%, the capacity value of RDLC is in the range of 

$210 to $26a/kW-year, which is greater than the obser\'ed 2013 RDLC cost of 

approximately $200/kW. 

The RDLC program also provides economic dispatch benefits. The RDLC can be 

economically dispatched when the system operator determines it is less expensive to call 

the RDLC program load than it is to start a peaking or cycling unit. For example, the 

RDLC water heater program might be called just before the evening peak, resulting in 

approximately 10 M\V of load reducHon, uistead of starting the next generating unit in 

the merit order (i.e. the next most expensive variable cost generating unit). The 
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avoidance of starting the next unit {which is at a higher cost that the marginal cost of the 

last committed generating tonit then operating) avoids fuel use and results in savings to 

customers. When the same water heater load returns at the end of the event ~ when 

system load is falling ~ it can be met by a lower heat rate unit and thus reduces the 

system's fuel use, relative to a system where the RDLC does not exists. 

The existing CIDLC program requires a one-hour notice to the customer prior to any 

manual events, and thus offers less flexibility (and value) to the system operator as 

currently constituted. With an observed cost of approximately $250 per kW of capacity 

interrupted in 2013, the case for the CIDLC program is less clear, especially when 

compared to the RDLC. Total RDLC costs were almost 30% lower in 2013, driven by 

lower incentive costs. Even though the RDLC program was dispatched about 20 times 

more often than the CIDLC program , incentives paid to RDLC participants in 2013 

totaled $1.4 million, or 40% lower than the incentives paid to CIDLC participants. 

However, administration costs for RDLC were 70% greater than CIDLC, which is not 

surprising given the much smaller amounts of DR capacity achieved per customer 

through residential programs relative to C&I programs. 

Ability of Existing Demand Response Programs to Meet Grid Service 
Requirements 

With the exception of RDLC, the current programs show limited capability to meet the 

Companies' current and anticipated grid ser\'ice requirements, as illustrated in Table 16. 

While all four programs are capable of providing capacity, and have been successfully 

used for this purpose over the past several years, they generally were not designed with 

other grid service requirements in mind. RDLC and CIDLC do provide under-frequency 

response capability, and as such can be utilized as contingency reserve resources ser\'ing 

as system protection resources. However, they do not respond fast enough to serve as 

primary protection resources, and thus cannot be substituted for spinning reser\'es under 

the Companies' contingency reser\'e requirement.^o All of the DR programs except 

CIDLC can provide 10-minute and 30-minute non-spinning reserves; again the CIDLC's 

one-hour advance notice requirement is a limitation in this regard. 

5° Contingency reserves that cannot meet the 7 cycle operation requirement can be used for 
contingency reserves for the "kicker block" of contingency reserve requirements, provided such 
change in load is controllable within an accuracy of + / - 0.02 Hz, + / - 0.0167 cycles and be 
capable of providing response time from frequency trigger to load removal in adjustable 
increments of 0.5 seconds up to 30 seconds. 

H a w a i i a n E l a c t n c 
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Grid Service Requirements 

Capacity 

Regulating Reserve 

Contingency Reserve' 

Non-Spinning Reserve 

Non-AGC Ramping 

Accelerated Energy Delivery 

Current Demand Response Programs 

RDLC 

V 
n 
^ 

- / 

^ 

% 

CIDLC 

- / 

% 

V 
X 
X 
K 

, FattDR 
(Hawaiian 
^Electric) 

V 
X 
X 
V 
X 
X 

Fast DR 
(Maul Electric) 

^ 

X 
X 
V 
X 
X 

* Under-frequency response provided by RDLC and CIDLC can provide system protection but is not last enough lo be substituted 
for spinning reserves under the Companies' contingency reserve requirement. 

Table 16. Capability of existing programs relative to grid service requirements 

DR Program Evaluation an(j Redesign Considerations 

RDLC is cost effective and capable of meeting a wider range of grid service requirements 

going forward. Therefore the IDRPP contemplates expanding the RDLC program in the 

Hawaiian Electric system and launching the RDLC program in the Hawai'i Electric Light 

and Maui Electric systems. Hawaiian Electric also proposes to combine the Small 

Business Direct Load Control (SBDLC) program, which is currently administered under 

the CIDLC program, with the RDLC program. This may result in more effective 

program administration, because the SBDLC and RDLC programs have very similar 

characteristics due to the fact that they both predominately rely on electric water heaters 

and air conditioners as the end uses available for load reductions. The IDRPP provides 

for the two programs to be administered under a single program, called the Residential 

and Small Business Direct Load Control (RBDLC). 

The CIDLC and Fast DR programs each have promising attributes, but need to be 

modified and reconstituted to provide a greater range of grid ser\'ice requirements. 

CIDLC participants appear to be overcompensated, especially given the limited or non

existent need for additional capacity to meet system peaks and planning reserve margins 

on O'ahu. Thus the Companies propose to eliminate or substantially modify the CIDLC 

program. Notwithstanding the limited value of the existing CIDLC program, the CIDLC 

customer base may be valuable participants in other DR programs that could provide 

ancillary ser\'ices. 

The Fast DR program requires customer loads to respond in time frames ranging from 

one to 10 minutes. While this is a substantially faster response time than the CIDLC 

resources to which they were being compared when the pilot program was named, the 

Fast DR program response time is not fast enough to meet regulahon reser\'e and 

contingency reserve requirements. In addition, with only 40 to 80 events per year that 
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can be called imder the Fast DR program, the Program would be unable to contribute to 

grid ser\'ice requirements with any sustained regularit)'. Disaggregating the customer 

base and targeting the resources that are able to respond in less than two minutes for a 

new DR program or making one-minute response times compulsory in the Fast DR 

program would provide a DR resource that could provide non-AGC ramping, making 

such a program significantly more valuable to the Companies' systems relative to DR 

programs with longer response times. 

Load Management Programs 

In addition to the existing DR programs on O'ahu, the Companies have several load 

management programs that were designed to provide capacity services to the grid. 

These programs offer a certain degree of load control to the utilities when needed, while 

providing financial incentives to their participants. Some of these programs have been in 

operation for decades. 

Rider M 

Program Description 

The Rider M program either incentivizes the customers to shift their demand to off-peak 

hours (Option A), or enables the Company to curtail the customer's demand at certain 

peak load periods (Option B). In retum, the customers are able to reduce the demand 

charge portion of their monthly bill, and the Companies gain some level of control over 

load during the peak load periods. 

Rider M is available to customers served under Schedules J, P and DS^' whose maximum 

measured demand exceeds 100 or 300 kW, depending on the rate schedule. Rider M 

cannot be used in conjunction with Rider T, Rider I, Schedule U, Schedule TOU-P, or 

Schedule TOU-J. The Companies have installed time-of-use meters to measure the 

customer's maximum kilowatt load during the time-of-day rating periods and 

curtaihnent periods. 

Under Rider M, there are two options from which the customer can choose: 

Option A - Off-peak Service: 

option A incentivizes the customers to shift their demand to off-peak hours, because 

demand during the off-peak hours does not affect the billing demand determination 

under the rate schedule applicable to the customer. Instead, an excess off-peak charge of 

$2.00/kW-month (Hawaiian Electric) or $1.00/kW-month (Hawai'i Electric Light and 

5' Hawaiian Electric only. 
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Maui Electric) is added to the regular rate schedule for each kilowatt that the maximum 

off-peak demand exceeds the maximum demand during the on-peak period (see 

Appendbc C for regular rate schedules). For example, if an O'ahu customer's maximum 

on-peak demand for a given month is 350 kW and the customer's maximum off-peak 

demand is 400 kW, the customer is deemed to have 50 KW of "excess" off-peak demand 

(400 KW - 350 KW) and will pay a $100 off-peak charge ($2.00/KW-month, multiplied by 

50 KW) in addition to a demand charge based on the (lower) on-peak demand. At 

present, the Rider M defined on-peak period is from 7 am to 9 pm and the off-peak 

period is from 9 pm to 7 am. Thus, the existing Option A incentivizes the shifting of load 

from the daytime hours to the ovemight hours. 

Opt ion B - Curtai lable Service: 

Under Option B, the customer contractually commits the load they are willing to curtail 

during the specified curtailment hours. There are minimum limits on the amount of 

curtailable load.^^ The actual curtailed load is determined monthly as the difference 

between the maximum demand in kilowatts outside of the curtailment hours and the 

maximum demand in kilowatts during the curtailment hours, but not exceeding the 

curtailable kilowatt load specified in the customer's contract. There are two curtailment 

period options to choose from, and the customer's decision regarding these curtailment 

periods impacts the benefit received from the program; 

• Choosing a fixed curtailment period throughout the year between 5 pm and 9 pm, 

Monday through Friday reduces the normal billing demand by 75% of the curtailed 

kilowatt demand. 

• Choosing two consecutive hours as specified by the Companies reduces the normal 

billing demand by 40% of the curtailed kilowatt demand. 

Program Evaluat ion a n d Redes ign Cons idera t ions 

At the end of 2013, there were 26 Rider M contracts for Hawaiian Electric (all under 

Option-B), 33 for Hawai'i Electric Light, and 10 for Maui Electric.s3 On Maui, 

approximately 2,800 kW in evening peak reduction was achieved in 2012 through the 

Rider M contracts. On Hawai'i, this figure was 5,600 kW." 

Based on partial Hawai'i Electric Light data analyzed for a single large customer, shifting 

one kW away from the evening peak period costs approximately S65 per year,^^ a highly 

52 At least 50 horsepower for motor loads served under Schedule J, and 150 horsepower for motor 
loads served under Schedule DS, P, or 50 and 150 kW for other than motor loads, respectively. 

53 9 in the Maui Division and one in the Moloka'i division. 
"This estimate includes Schedule U customers' load reduction impact. 
55 Based on the annual financial incentives given to a single large customer's and average peak load 

reduction achieved by the same customer. 
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cost-effective option compared to the cost of installing new capacity with a revenue 

requirement exceeding $200 per year. However, relative to the marginal cost to ser\'e 

load (which may be a more appropriate comparison on Hawai'i where capacity is not 

required in the near term), the program's value in the Hawai'i Electric Light system is 

less clear. 

The Rider M program would benefit from an adjustment to its off-peak designations. 

The program was designed when the Companies did not have low demand during the 

midday period due to distributed solar generation. Currently the on-peak period is 

between 7 am and 9 pm under Option A, and therefore customers receive benefits when 

they shift their demand away from any period within this window. The actual "on-

peak" period has changed with the growth of solar distributed generation from the 

actual on-peak period when the Rider M program was designed. Accordingly, the on-

and off-peak designations need to be reset to match the needs of each grid, so that 

customers are incentivized to shift load to the midday period to "fill the Duck's belly," a 

need that will also be addressed by additional time-based pricing DR programs. On the 

Maui Electric system, shifting load to overnight periods, as well as to midday periods, is 

an appropriate objective in order to minimize wind curtailment. 

Rider I 

Program Description 

Tliis rider is based on an Interruptible Contract Service where, for Hawaiian Electric 

demand of 100 kW or greater, and for Hawai'i Electric Light and Maui Electric demand 

of 500 kW or greater, is subject to interruption by the Companies under the terms 

specified in the contract agreement. The Rider I contract duration is at least five years. 

Rider I has been closed to new customers since February 2011 at Hawaiian Electric. In 

retum for providing interruptible demand, demand charges of the customers registered 

under this rider are reduced as set forth in a contract between the customer and the 

utility and approved by the Commission. 

Program Evaluation and Redesign Considerations 

As of November 2012, Hawaiian Electric had four customers registered under Rider I, 

totaling 3 MW of interruptible load. Rider I loads will be evaluated for potential transfer 

to other DR programs. 
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Rider T 

Program Description 

This rider is available to customers served under schedules J, P, or DS56, and cannot be 

used in conjunction with Rider M, Rider 15'', Schedule U^^ Schedule TOU-J, or Schedule 

TOU-P^^. The Rider T on-peak period is defined as 7 am to 9 pm. There is a $10/month 

time-of-day metering charge, which is applicable to Rider T customers across the three 

utilities. At Hawaiian Electric and Maui Electric, customers are given 3 cents credit for 

each kilowatt-hour they consume during off-peak hours, and charged 2 cents extra for 

each kilowatt-hour consumed during on-peak hours. At Hawai'i Electric Light, the off-

peak credit is 3.15 cents per kWh and the on-peak surcharge is 2.50 cents per kWh. 

Program Evaluation and Redesign Considerations 

As of the end of 2013, there were 25 Rider T contracts at Hawaiian Electric and 36 Rider T 

contracts at Maui Electric. Similar to Rider M, this program will benefit from a redesign 

of on- and off-peak time designations and perhaps adjustments to the magnitudes of the 

incentives to encourage customers to shift part of their load to midday periods. 

Schedule U 

Program Description 

Schedule U is available to the customers of Hawaiian Electric and Hawai'i Electric Light 

only, and applies to general light and/or power loads equal to or greater than 300 kW 

per month for Hawaiian Electric, and equal to or greater than 25 kW for Hawai'i Electric 

Light, supplied and metered at a single voltage and delivery point. Schedule U cannot be 

used in conjunction with Riders M, T, or I, or Schedules TOU-J and TOU-P.̂ *^ On-peak 

and off-peak periods are defined similarly to the riders introduced earlier. However, 

Hawaiian Electric also has a "priority peak" period which is 5 pm to 9 pm Monday 

through Friday, and "mid-peak" period, which is all the on-peak hours outside of 

priorit}' peak hours. At both utiliries, in addition to a fbced per month charge, pricing for 

demand and energy is adjusted such that customers are incentivized to consume less 

during peak time hours. 

56 Hawaiian Electric only. 

5''Hawaiian Electric and Hawai'i Electric Light only. 

58 Hawaiian Electric and Hawai'i Electric Light only. 

59 Maui Electric and Hawai'i Electric Light only. 

60 Restriction on TOU-P applies to Maui Electric and Hawai'i Electric Light only. 
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Program Evaluation and Redesign Considerations 

On/off peak, priority peak and mid-peak periods are proposed to be re-defined in order 

to more effectively shift load to desired periods during the day. Hawaiian Electric's 

Rider programs already dis-incentivize evening demand through higher surcharges 

during priority peak period; however there is no incentive provided for shifting load to 

the midday period. 

Time-of-Use Schedules 

All three utilities have TOU schedules specific to each customer class.^' Program design 

parameters such as pricing periods or pricing levels vary across companies and 

schedules. Generally speaking, these TOU schedules include a priority peak period 

during which customers pay higher demand and energy charges. In some cases, there 

are also different pricing levels for customers whose consumption exceeds a certain 

threshold per month. 

In addition to the programs summarized above, the Companies have pilot schedules for 

commercial and residential EV charging. In principle, these are TOU schedules 

specifically designed based on EV charging patterns with the objective of providing 

maximum benefit to customers while reducing peak time demand on the grid. The 

Companies are in the process of evaluating the results obtamed from these pilot 

schedules. 

All of the TOU schedules in operation are static, although with the rollout of AMI, the 

Companies are planning to add dynamic, event-driven pricing programs into their DR 

portfolio, such as Critical Peak Pricing (CPP). 

PLANNED PROGRAM PORTFOLIO 

The Companies are committed to finding the most cost effective, reliable load resources 

possible to provide both capacity and ancillary services. This will be a driving 

component of the envisioned future state on O'ahu and of the emerging portfolios 

serving Maui, Hawai'i, Lana'i, and Moloka'i. 

6' All the three utilities have TOU-R, TOU-C, TOU-J. Hawai'i Electric Light and Maui Electric also 
have TOU-P. 
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Program Screening Criteria 

Following the approach outlined in Chapter 1 of this report, new DR program 

specifications were developed based on the grid service requirements, the suitability of 

end uses to meet the grid service requirements, and estimates of customer load available 

for participation in DR programs. 

Another DR program design consideration is the potential for interactions among DR 

programs. If many of the Companies' larger customers are on an existing interruptible 

tariff, then introducing a DR program that appeals to those customers may simply result 

in a shift of DR resources rather than an expansion of the total pool of DR resources 

available to meet grid service requirements. In order to ensure that the integrated DR 

portfolio design is holistic and effective, the following screening criteria were applied to 

the program and portfolio design: 

• Do we already have a program providing or partially providing the needed grid 

ser\'ice requirements? If so, better to modify the existing program or create a new 

one? 

• Is the DR program sufficiently customer-focused? From the customers' perspective, 

DR programs need to offer real benefits and value to the customer. 

• Is the DR program cost-effective from the standpoint of all customers? From a total 

resource perspective, the DR program benefits must be greater than the program 

costs. Moreover, the cost of the DR Program must be competitive with the 

interchangeable resources (for example, firm generation units, energy storage) that 

could meet the same grid services requirements. 

• Are DR program opportunities equitably distributed across the customer base? Over 

time, DR programs will be offered to all classes of customers in all of the Companies' 

ser\'ice territories. 

DR Portfolio Overview 

The proposed DR portfolio would be comprised of several distinct DR programs. In 

building the DR portfolio, the Companies grouped the candidate DR programs into 

seven main categories, based on the major attributes of program design, such as a 

targeted grid ser\'ice requirement, customer class and type of end use to be utilized for 

demand response. These seven categories are: 

1. Residential and Small Business Direct Load Control (RBDLC) 

2. Residential and Small Business Flexible (R&B Flexible) 

3 . Commercial & Industrial Direct Load Control (CIDLC) 

Hawai ian E lac t r l c 
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4. Commercial & Industrial Flexible (C&I Flexible) 

5. Water Pumping 

6. Customer Firm Generation 

7. Dynamic and Critical Peak Pricing 

Each DR program would be designed to provide one or more specific grid service 

requirements. Furthermore, each DR program utilizes one or more types of customer 

end uses. Therefore, it is possible that one grid service requirement could be satisfied by 

multiple resources, or conversely, one resource could be utilized to meet multiple grid 

service requirements (though generally not concurrently). 

The Companies used the best available information regarding the market and existing 

technology, in addition to the program screening criteria discussed in the previous 

section, to assign load resources to specific DR programs in the IDRPP. In lieu of 

additional detailed studies, the Companies will defer to experience gained through the 

modification of existing DR programs and the introduction of new DR programs to 

customers. As actual experience reveals the strengths and weaknesses of given DR 

programs to the Companies, their customers, and the Commission, the DR programs will 

be adjusted as appropriate. The mapping of targeted end uses to programs, and the grid 

services satisfied under each program (as envisioned by the Companies at the time of 

writing this report) are shown in Table 17. 

Program 

RBDLC 

R&B Flexible 

CIDLC 

C&l Flexible 

Water Pumping 

Customer FJmi Generation 

Dynamic and Critical Peak 
Pricing 

Grid Service Requirement 

Capacity 

Non-AGC Ramping 

Non Spinning Reserve 

Regulating Reserve 

Accelerated Energy Delivery 

Capacity 

Regulating Reserve 

Non-AGC Ramping 

Regulating Reserve 

Non-AGC Ramping 

Capacity 

Capacity 

Accelerated Energy Delivery 

Resource 

Water Heaters, central A/C 

Water Heaters, central A/C 

Water Heaters, central A/C 

GIWH, central A/C 

GIWH 

C&l Curtailable 

Central A/C, Ventilation, Refrigeration 

Central A/C, Ventilation, Refrigeration, Lighting 

Pumps 

Pumps 

Generators 

Unspecified Customer Load 

Unspecified Customer Load 

Table 17. Programs, grid services and load resources considered in the integrated DR portfolio 
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In Table 18 through Table 24 more detailed over\'iews of each proposed DR program in 

the proposed DR portfolio are provided. The details address the following components 

of each of the DR programs: 

• Program Objectiz'es: An overview of the grid sen.'ice requirements the specific DR 

program is designed to satisfy. 

• Program Descriplioti: A descriptive over\'iew of the intent of the program. 

• Program Coin pen sat ion: Level and structure of compensation to customers registered in 

the program. 

• Pcrfonriarice Measurement: Measurement and verification method to evaluate the 

performance of the program. 

• Program Availability: The required availability of load resources across defined time 

periods (days, month, year) enrolled in the program and the notification requirement 

for an event. 

• Response Duration: The time period for which the load resource must be capable of 

being curtailed during a called event. 

• Response Speed: Required response speed to effectively dispatch the DR resource on 

demand. 

• Program Penalties: The loss of compensation and/or additional charges to the 

customer for failure to perform in accordance with the terms of the program. 

• Program Administration: Parties involved in administration of the program. 

• Technical Requirements: Technology requirements and limitations associated with each 

program. 

Hawai ian E lac tnc 
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Residential &Small Business Direct Load Control (RBDLC) 

Grid Service 
Requirements 

Capacity 

• 

Regulating 
Reserve 

Contingency 
Reserve 

Non-AGC 
Ramping 

• 

Non-
Spinning 
Reserve 

• 

Accelerated 
Energy 
Delivery 

Program Deecription 

Program Compensat ion 

Performance Measurement 

Cost per Event 

Program Availabil ity 

Response Speed 

Program PenaKies 

Program Administrat ion 

Potential Load Resources 

Technical Requirements 

The RBDLC program is a continuation and expansion of the existing RDLC and Small Business 
DLC programs and wiO continue to provide customers with the opportunity to participate in an 
intemjptibte load program for electric water heaters, central A/Cs and other specific end uses. The 
program will buiM on the customers that are cun'ently enrolled in the program. 

Availability payment as determined in the annual auction (S/kW-yr) 

Difference between pre- and post-event load 

None 

24 hrs/day, 365 days/yr, no notifcation 

Response speed will vary depending on the grid requirement that system operators are trying to 
satisfy and will range from <2min to <30 min 

Loss of incentive payments and/or system tanff penalty payments 

Utility and/or third party DR provider 

Electric water heater, central A/C and other equipment as approved by the utility 

Current technology is largely a one-way paging system , but will need to update load control 
switches and roll out an improved two way communications network to improve feedback on 
customer response to events: and to provide the ability to check individual device status and 
reachability. As AMI is implemented, these units may migrate to a ZigBee control protocol 
(switches are dual mode, i.e.. both VI-IF paging and ZigBee). Demand Response Management 
System (DRt^S) will also be required. 

Table 18. Residential and Small Business Direct Load Control program overview 

Residential & Small Business Flexible (R&B Flexible) 

Grid Service 
Requirements 

Capacity 
Regulating 

Reserve 

• 

Contingency 
Reserve 

Non-AGC 
Ramping 

Non-
Spinning 
Reserve 

Accelerated 
Energy 
Delivery 

• 

Program Descript ion 

Program Compensat ion 

Performance Measurement 

Cost per Event 

Program Availability 

Response Speed 

Program Penalties 

Program Administrat ion 

Potential Load Resources 

Technical Requirements 

This program provides residential and small business customers that can meet telemetry and 
other qualification requirements with an opportunity to provide ancillary services. Devices that can 
provide load control & storage features over various timeframes will b t targeted. 

Availability payment as detennined in the annual auction ($/kV^-yr) 

Difference between pre- and post-event load 

None 

Continuous 

For Regulating Reserve within 2 seconds of receiving the AGC signal, for Accelerated Energy 
Delivery no specific speed requirement 

Loss of incentive payments and/or system tariff penalty payments 

Utility and/or third party DR provider 

GIWH, central A/C and other equipment as approved by the utility 

Aggregating load control modules and next-gen variable capacitywaterheaters. two-way comms 
AutoDR 

Table 19. Residential and Small Business Flexible program overview 
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Commercial & Industrial Direct Load Control (CIDLC) 

Grid Service 
Requirements 

Capacity 

• 

Regulating 
Reserve 

Contingency 
Reserve 

Non-AGC 
Ramping 

Non-
Spinning 
Reserve 

Accelerated 
Energy 
Delivery 

Program Descript ion 

Program Compensat ion 

Performance Measurement 

Cost per Event 

Program Availability 

Response Speed 

Program Penalties 

Program Administrat ion 

Potential Load Resources 

Technical Requirements 

CIDLC program is available to commercial and industrial customers with non-cntical or generator-
backed loads that can be disconnected by the Companies. Operation of DLC typically occurs 
during times of high peak demand. 

Availability payment as detennined in the annual auction ($/kW-yr), and energy payment (S/kWh) 

Difference between pre- and post-event load 

$0.50 per kWh 

Up to 300 hours per year 

Concunent with event 

Loss of incentive payments and/or system tariff penalty payments 

Utility and/or third party DR provider 

Non-criticat or generator-backed customer load 

Load Control Switches, PCTs, real-time performance transparency, two-way comms AutoDR 

Table 20. Commercial & Industrial Direct Load program overview 

Commercia l & Industr ia l Flexible (C&l Flexible) 

Ghd Service 
Requirements 

Capacity 
Regulating 

Reserve 

• 

Contingency 
Reserve 

Non-AGC 
Ramping 

• 

Non-
Spinning 
Reserve 

Accelerated 
Energy 
Delivery 

Program Descript ion 

Program Compensat ion 

Performance Measurement 

Cost per Event 

Program Availability 

Response Speed 

Program Penalties 

Program Administrat ion 

Potential Load Resources 

Technical Requirements 

This program provides commercial and industrial customer? that can meet telemetry and other 
qualification requirements with an opportunity to provide ancillary services. Devices that can 
provide load control & storage features over various timeframes will be targeted. 

Availability payment as determined in Ihe annual auction ($/kW-yr) 

Difference between pre- and post-event load 

None 

Continuous 

For Regulating Reserve within 2 seconds of receiving the AGC signal, for Non-AGC Ramping less 
than 2 minutes 

Loss of incentive payments and/or system tariff penalty payments 

Utility and/or third party DR provider 

Central A/C, refrigeration, ventilation, lighting 

Real-time perfonnance transparency, two-way comms AutoDR 

Table 21. Commercial & Industrial Flexible program overview. 

Hawai ian E lac t r l c 
M«u l E lact r lo 
H a w a r i e i a c t n c L ight Integrated Demand Response Portfolio Plan 85 



4. Existing and Planned Demand Response Programs 
Planned Program Porrfolio 

Water Pumping 

Grid Service 
Requirements 

Capacity 
Regulating 

Reserve 

• 

Contingency 
Reserve 

Non-AGC 
Ramping 

• 

Non-
Spinning 
Reserve 

Accelerated 
Energy 
Delivery 

Program Description 

Program Compensat ion 

Performance Measurement 

Cost per Event 

Program Availability 

Response Speed 

Program Penalties 

Program Administrat ion 

Potential Load Resources 

Technical Requirements 

This program targets variable speed pumping loads at water facilities. Water pumping loads can 
be dynamically controlled using variable frequency drives, and therefore provide benefit to grid 
operations in balancing supply and demand. 

Availability payment as determined in the annual auction (S/kW-yr) 

Difference between pre- and post-event load 

None 

Continuous 

For Regulating Reserve within 2 seconds of receiving the AGC signal, for Non-AGC Ramping less 
than 2 minutes 

Loss of incentive payments and/or system tariff penalty payments 

Utility and/or third party DR provider 

Commercial and municipal water and wastewater pumping 

Vanable Speed Devices, real-time performance transparency, two-way comms AutoDR 

Table 22. Water Pumping program overview 

Customer Firm Generation 

Grid Service 
Requirements 

Capacity 

• 

Regulating 
Reserve 

Contingency 
Reserve 

Non-AGC 
Ramping 

Non-
Spinning 
Reserve 

Accelerated 
Energy 
Delivery 

Program Description 

Program Compensat ion 

Performance Moasuremem 

Cost per Event 

Program Availability 

Response Speed 

Program Penalties 

Program Administrat ion 

Potential Load Resources 

Technical Requirements 

This program Is designed for commercial and Industrial customers with diesel generators on site 
that can be dispatched upon system operator's signal. The generators will require monitoring 
equipment to track usage of program participation, testing and EPA compliance. 

Availability payment as determined in the annual auction ($/kW-yr), and energy payment (S/kWh) 

Amount of self-supply and/or exported power to the grid provided during the event 

$0.50 per kWh 

100 hours per year 

Minutes 

Loss of incentive payments and/or system tariff penalty payments 

Utility 

Customer-sited diesel generators 

Real-time performance transparency, two-way comms AutoDR 

Table 23. Customer Firm Generation program overview 
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Dynamic and Critical Peak Pricing (CPP) 

Grid Service 
Requirements 

Capacity 

• 

Regulating 
Reserve 

Contingency 
Reserve 

Non-AGC 
Ramping 

Non-
Spinning 
Reserve 

Accelerated 
Energy 
Delivery 

• 

Program Description 

Program Compensation 

Performance Measuremem 

Cost per Event 

Program Availability 

Response Duration 

Response Speed 

Program Penalties 

Program Administrat ion 

Potential Load Resources 

Technical Requirements 

This program is designed to change customer behavior through pricing signals. TOU is a static 
program where pricing schedules are set for the day. while CPP is a dynamic program where 
customers are sent pricing signals prior to a high demand projection 

Customers are compensated indirectly through lower prices at certain hours during the day. 

Minutes or hours 

None 

Utility 

Unspecified customer load 

Real-time performance transparency, two-way comms AutoDR 

Table 24. Dynamic Pricing and CPP programs overview , 

Dynamic and Critical Peak Pricing (CPP) Programs 

Provided that the necessary metering and communications infrastructure is in place. 

Dynamic and CPP programs can be used to shift load from on-peak to off-peak hours by 

providing a direct and measurable financial incentive to customers, thereby facilitating a 

behavioral change. However, customer response is not guaranteed; a customer may 

enthusiastically reduce consumption during peak hours almost all the time, but the fact 

that they may not choose to do so on the hottest days of the year, for example, makes the 

amount of system peak reduction harder to count on. Finally, it has been shown that 

unless these programs are mandatory or default opt-in, participation rates remain low.^^ 

Estimation of Demand Response to Dynamic and CPP Programs on the 
Islands 
The Companies have concluded that load shifting and energy savings could be realized 

through the implementation of dynamic pricing and voluntar)' CPP for residential 

(Schedule R) customers, general service non-demand {Schedule G) customers, and 

general service demand (Schedule J) customers. These considerations would be based 

upon typical weekday and weekend load profiles for each of the customer classes and 

^̂  Dynamic Pricing: The Facts are in, Part 11, accessed online at 
http://www.intelligentutility.com/artlcle/12/08/dynamic-pricing-facts-are-part-ii on July 7, 
2014. 
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would be constructed based upon the application of demand elasticity adjustments to 

assumed time of use rate structures. The rate structures, in turn, could be designed to be 

revenue neutral based upon current rates, and assuming no overall change in 

consumption. 

For example, and also for planning purposes, the approach has been applied on a 

preliminary basis to develop estimates of load shifting by island, and is presented in 

Figure 13 through Figure 15. A simplified tv,'o-period pricing structure has been 

analyzed in which 4 pm to 11 pm is on-peak, and off-peak price is assumed to be 75% of 

the current average prices. The load changes have been subtracted from the overall 

system load shape to develop estimates of the change in the total system load shape. 

"Weekday-Before" and "Weekend-Before" refer to the load shape before dynamic pricing 

or CPP program implementation; "Weekday-After" and "Weekend-After" refer to the 

modified load shape after the implementation of dynamic pricing and CPP programs. 

The average load shapes for June 2020 are shown for illustrative purposes. 

Hawaiian Electric's projected load shape suggests that dynamic pricing and CPP may be 

able to reduce the weekday on-peak load by almost 80 MW at times, and distribute the 

load to off-peak hours of the weekdays. The maximum load reduction is approximately 

8% of the weekday peak demand (as measuring without such pricing programs in effect). 

Additionally, because part of the demand is shifted to off-peak hours of the day, the 

"filling-the-valley" and curtailment reduction goals may be achieved simultaneously. 

Similarly, on-peak demand for the weekends can be reduced, albeit by a smaller 

magnitude, estimated at aroimd 32 MW at most. This represents roughly 4% of the 

weekend peak demand in the absence of pricing programs. 

1,100 
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Figure 13. .. Hawaiian Electric system demand, June 2020 

Due to smaller system size, the dynamic pricing and CPP impacts on the load shape of 

Hawai'i Electric Light and Maui Electric are less pronounced in terms of total MWs 
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shifted. However, achieved load reduction as a percentage of peak demand is very 

similar to that of Hawaiian Electric. Results show that weekday on-peak demand can be 

reduced by 8% at Hawai'i Electric Light and 47o at Maui Electric. Weekend peak load 

reduction impacts are almost as high as weekday reduction impacts, in contrast to 

relatively lower weekend peak load reduction projected for Hawaiian Electric. 

1 2 3 4 5 6 7 6 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

^ ^ — WsBkday-Btfore — — W»»k»nd-BeforB 

W«8kdav-Aft«r W«»k«nd-Aftar 

Figure 14. Hawai'i Electric Light system demand, June 2020 
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Waakdwy-After Weekand-After 

Figure 15. Maui Electric system demand, June 2020 

RESOURCE POTENTIAL PROJECTION BY PROGRAM 

The Companies assessed the DR potential projection by system based on the latest 

available information regarding the types of resources likely to be enrolled in DR 

programs to meet each grid service requirement, based on the findings from several of 

the sources discussed in Chapter 3. It should be noted that with the exception of the 
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water companies and their pumping loads, the Companies may not target specific end 

use customers. Instead, the Companies intend to clearly state the specifications 

associated with each grid ser\'ice requirement (for example required response time and 

duration) and would utilize market mechanisms to determine the customer segments 

and end use resources that can most cost effectively meet a given grid ser\'ice 

requirement. 

Although the Companies believe that the optimal end use resources for each grid ser\'ice 

will be determined by the specific customers and third-party entities that are willing to 

utilize the market mechanisms, the mapping on Table 25 serves as an initial indication of 

potential target areas. 

Resourc*t - Capacity > 
Roguleting 3^; 
.Reearvay-^'V'; 

Contingmcy^ 
Rtse'rva'rl̂ ;-! '̂̂  

Non-AGC < - : ; ^ ' 
Ramping ' . * - , ' 

Non;Spinning. 
Ras»rv»" 

AccelaratMl ' 
Energy psI I very 
(Intreday) 

Water Heater and A/C 

C&l Curtailable 

Vantiiation 

Refrigeration 

Lighting 

GIWH 

Water Pumping 

Customer Generation 

V 
^ 

^ 

^ 

V 
^ 

^ 

Electric Vehicles* 

• E'Hctiic '.elticies hawe not been included m current program proiections but will Oe leveraged loi DR as ihe niarhel maiures. 

^ 

V 
V 

Table 25. Mapping resources to grid requirements 

One important feature of these projections is that they start to level off in the future 

years. Tliis is because peak load is projected to plateau and start declining after 2020 on 

all islarids due to the effectiveness of energy efficiency programs (as previously discussed 

in Chapter 2, see Table 4, the peak demand by island). 

T\\e Companies will of course continue to aggressively pursue DR solutions in the years 

following 2020. Ongoing recruitment efforts and emerging technological advances are 

expectt^d to keep DR participation from declining in the outer years, but current 

projections reflect the Companies' expectation that it will be difficult to continue growing 

program participation while sales and peak demand are declining. Therefore, depending 

on the resources used to fulfill a grid ser\Mce requirement, potential estimates are 

assumed to stay flat either after 2020 or 2022, through 2034. The IDRPP will be 

constantly reevaluated in light of evolving technology and load, however, and the clear 

goal will be to continue growing the programs wherever cost effectively achievable. 
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4 . Exist ing and Planned Demand Response Programs 
Resource Potential Projection by Program 

The DR potential associated with each program and grid service requirement are 

summarized in Table 26 through Table 28. For more details on how the projections were 

estimated, see Appendix B. Appendix B also includes a preliminary assessment on the 

average hourly availability of the programs, recognizing that not all demand resources 

can provide services at full capacit}' in each hour of the day. For example due to the 

daily usage pattern of customers, electric water heaters do not draw power at all times 

during the day, and therefore the amount of DR potential expected from the RDLC 

program participants should be adjusted accordingly. 

As Table 26, Table 27, and Table 28 show, DR potential projections are zero for to the 

contingency reser\'e ser\'ice. This is because DR under frequency resources are not fast 

enough to serve as primary' system protection resources, and may only be fast enough to 

contribute to the under frequency load shedding "kicker block." It should be noted that 

while the Companies are proceeding from a planning perspective as if DR will not 

reduce the need for contingency reser\^es on its systems, the Companies will actively 

pursue DR resources with this capability in the event that the market can provide them 

now or in the future. 
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*2014 projection of 10 MWis based on the average load impact o f the RDLC-WH program estimated 

for the evening hours of the 2013 events. No RDLC~AC event took place in 2013. 
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4 . Exist ing and Planned Demand Response Programs 
Resource Potential Projection by Program 

** Total number reflects the sum of the potential obtained from each load resource used to calculate 

these projections (which is not equal to the sum of the potentials identified under each gr id service 

requirement in the table because o f program overlap and the ability o f some end use resources to 

meet multiple gr id service requirements). 

Table 26. O'ahu programs w i th project ions (MW) 
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' Total number reflects the sum of the potential obtained from each load resource used to calculate these 

projections (which is not equal to the sum ofthe potentials identified under each grid service requirement in 

the table because of program overlap and the ability of some end use resources to meet multiple grid service 

requirements). 

Table 27. Hawai ' i p rograms w i th project ions (MW) 
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4 . Exist ing and Planned Demand Response Programs 
IDRPP Further Considerations 
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' Total number reflects the sum ofthe potential obtained from each load resource used to calculate these 

projections (which is not equal to the sum of the potentials identified under each grid service requirement in 

the table because of program overlap and the ability of some end use resources to meet multiple grid sen/ice 

requirements). 

Table 28. Maui programs with projections (MW) 

IDRPP FURTHER CONSIDERATIONS 

IDRPP Expected Accomplishments by Program 

Throughout the development of the IDRPP, the design of each DR Program has been 

driven by and crosschecked against, the guidelines and directives issued by the 

Commission. 

The Companies adopt the objectives established by the Commission for the IDRP. Tlie 

development and implementation of current and future DR programs will be aligned to 

support achievement of the stated objectives'^ while avoiding unnecessary costs and 

duplication of effort and maximizing benefits and DR capabilities. 

3̂ See Order pages 82-83 for stated objectives. "In this Policy Statement, the commission 
establishes the following as the stated objectives for current and future demand response 
programs to be developed and implemented by the HECO companies... " 
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4. Existing and Planned Demand Response Programs 
IDRPP Further Considerations 

Table 29 cross references each of the proposed programs against a list of IDRPP 

objectives, as identified and directed by the Commission in the Order. All programs 

meet multiple objectives, and all objectives are met by at least three of the seven 

programs. 

All programs will compensate customers for their participation based on the value they 

add to the system, and between them the portfolio of individual programs will provide 

customers with a number of options for reducing their total electricity bills while 

providing the Companies with a range of options for providing a portion of the grid 

ser\'ices necessary to reduce reliance on fossil fuel and increase the system's ability to 

take greatest advantage of the renewable energy resources. 

Mapping Programs to Order Objectives 

(he commissian established the following as the stated 
objectives for the current and future DR programs 
1 DR p'DSiBmiihould provide quantifiable beneflli to iiiepavm 

.. Residential & Smalt 
Business 

Commercial & Industrtal Muni/C&l Pricing 

Cu»rome' W « e i 
G e n e r n l o n C o m p i n i e i " 

2a. A reduct ion In to ta l k W h c o n i u m r d or B change I n h o w k W t i i a r e 

consumed tha i is beneficial l o o v e r d t U v ^ t e m o p e r a i i o n i 

2b. A 'educ t i on in peak loads, and the deferral ot newgenerBi ion 

capjicjty 

2c. Assistance In meet ing PV and w ind varlabll irv 

2d. A shift of a por t io ' i o l system load t o off-peak t imes (which may be 

mid-day In the r>ear fu ture tor systems w i t h high PVpenet ra i lon l t o 

among other things Increase consumpt ion of m i n i m u m load gmera t ion 

j D d 10reduce cur ta l l inentsof r r n e w j b l ^ B ' r i f i B i i o n 

2e. Assistance in assuring the rellabll ltv of the system th roughamong 

other things programs that permit fast response o l short durat ion to 

'meet conllnBency condi t ions prior l o ut i l i ty emergency diesel 

Beneratioos coming on line 

21. A non-tossll fuH source of ancillary services, such as t r r q u m c v 

management , up and down regulat ion, and dispatch able energy 

2g Customer bervef i tssucJiasgreatercontrolover energy use and 

oppor tun i t ies to lower e l i ^ ' l c l t y b i l l s " 

2h . A potent ia l means lor addressing greenhouse gas emissions 

standards establisfied by the state o l Hawaii and federal government. M M 

H * Highly S o i l s f i n M = ModeroJely SoUifiet 

' Water C o m p ^ n m category Includes pumping as load resources and on-site emergency generators, bo lhcons lde ied as potent ia l DFl o p I M n i . 

" All program p a n i d p a n t t (I e. Dfl providers) wil l be paid lor p a n i d p a t l r ^ and wi l l thus be able t o lower t h H r e l e c i r l d t v bills; only pricing program par lk ipants wou ld be 

viewed as having more cont ro l over their energy use. 

Table 29. Mapping DR Programs to the Objectives (Order, p. .82-83) . 

IDRPP Considerations 

The objectives set forth in this IDRPP are dependent upon a number of critical factors 

that could pose potential limitations and risks in the design and implementation of the 

IDRPP. The Companies have identified a number of critical factors and provided a brief 

discussion below on how to address them. 

Third Party Involvement: The IDRPP is designed to take advantage of the expertise 

and cost savings that can be achieved through the involvement of third parties where 

applicable. As with all elements of this plan, the Companies have adopted this element 
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4. Existing and Planned Demand Response Programs 
IDRPP Further Considerations 

of the strategy because they believe it to be the most effective and efficient path to an 

impactful DR program. The Companies have received expressions of interest from 

several third parties, but do recognize the possibilit)' that the small size of the Hawaiian 

DR market could pose problems, in particular for some of the harder to achieve grid 

ser\'ice requirements. The CompEmies' believe the collective opportunity will attract 

third parties, and will be prepared to expand responsibilities and the size of the internal 

DR teams if needed to expeditiously execute customer recruitment and contracting 

efforts. 

Customer Participation: The Companies believe that the current design of DR 

programs will provide significant economic incentives for the customers to participate, 

but acknowledges that customer recruitment efforts or unforeseen technology limitations 

could limit the level of effective participation. The Companies will make the programs as 

"participant friendly" as possible, and coincidentaliy, will not compromise the IDRPP's 

primary objectives to increase participation. Contracting with load resources that cannot 

reliably meet grid ser\Mce requirements or overcompensating participants will be 

avoided. The Companies will make mid-course adjustments to the implementation of 

the IDRPP as necessary' in order to achieve its objectives, including more aggressive 

marketing programs and partnerships if needed (such as the one that will be pursued 

with Hawaii Energy). 

Value of Grid Services: The Companies are aware that the value of a grid service may 

vary by island, and furthermore, may even change over time based on the evolving 

characteristics of the supply and demand portfolio. The Companies will evaluate the 

cost effectiveness of DR in the production simulation modeling being done as part of the 

PSIPs for each operating. Moreover, the Companies plan to re-evaluate the maximum 

price and tariff requirements as often as needed in the future. 

Aggregate Capacity Threshold: Another consideration is the aggregate capacity 

threshold that may naturally exist for certain grid ser\'ices. Based on the Companies' 

preliminary assessment, the value of DR resources associated with certain grid ser\'ices 

may be of limited value unless they eliminate the need to turn on (or operate) a supply-

side resource. Stated differently, the per unit value of a grid service will not always be 

linear - average values, and thus the Companies' willingness to pay, may be higher at 

certain thresholds. The Companies will incorporate this consideration into recruitment 

efforts and cost benefit analyses, and will be prepared to adjust compensation terms to 

account for different value tiers if appropriate. \n the event that these thresholds are not 

reached in the early stages of IDRPP implementation, the Companies will seek to adjust 

accordingly. A more detailed assessment for each proposed program and associated grid 

service will be made by the Companies after initial contracts are consummated. 

Hawaiian Ei*ctric 
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4. Existing and Planned Demand Response Programs 
IDRPP Further Considerations 

Under-Performing DR Resources: Underperformance or inability to meet 

performance specifications will create significant issues, and more for some grid service 

requirements than others. To minimize the potential for such issue, the contracts will 

have stipulations to penalize poor performance. If performance levels by program 

continue to fall below expectations, the Companies may also need to discount the 

contribution of the program based on performance levels seen over time. The companies 

must also evaluate if the defined DR programs provide the anticipated value in actual 

system operations and modify the program requirements if necessar)' to obtain the 

desired impact on operating costs. 

Technology Upgrades: Many aspects of the IDRPP are contingent upon certain 

technology upgrades such as AMI deployment. Any factor impacting the completion of 

the technology upgrade phase may ultimately lead to delays in the implementation of the 

IDRPP. 

Evolution of the Integrated DR Portfolio: The Companies will evaluate future DR 

trends on an ongoing basis, and adjust the IDRPP to take advantage of the emerging DR 

concepts. These concepts involve customer provided DR including on-site customer 

generation with storage capability, new customer end uses such as EVs, and other 

emerging concepts such as micro-grids. In doing so, the Companies will identify the 

needs the changing customer trends ahead of time, and will design DR programs that 

will best serve these needs before they materialize in the market. 

Program Interaction: There is a certain degree of overlap across the DR programs 

included in the IDRPP. For example, a program such as RBDLC, which is designed to 

shift the load from peak demand periods to midday periods, ultimately lowers the DR 

potential that would be achieved through dynamic pricing programs. The Companies 

believe that each program in the portfolio accomplishes various objectives on their own, 

and a certain degree of overlap is unavoidable. In fact, a similar overlap exists between 

the DR and energy efficiency efforts. Achieving higher DR levels may work against 

achieving higher energy efficiency levels and vice versa. This is a strong reason for the 

Companies to collaborate with Hawaii Energy on an ongoing basis, and to evaluate DR 

and energy efficiency programs in a holistic way, ensuring customer incentives are 

aligned and maximum benefit is achieved at lowest system cost. 

Greenhouse Gas (GHG) Emissions: IDRPP will have an impact on the system-wide 

GHG emissions of the state of Hawai'i, mostly because it will alter the way supply-side 

resources are dispatched, and may also ultimately lead to lower energy consumption 

overall. The Companies believe that it is highly likely to achieve a system-wide GHG 

emissions reduction through the implementation of the IDRPP, however on a per 

program basis, the net impact may not always be a reduction. An example would be the 

use of diesel powered generation units of customers for emergency or economic 
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4. Existing and Planned Demand Response Programs 
IDRPP Further Considerations 

purposes. Due to the small size of these units in comparison to utility-scale generation, 

they usually operate on higher heat rates (i.e. lower fuel efficiency). This, in turn, leads 

to higher GHG emissions per amount of energy produced. 

Nevertheless, in most applications of DR, such as shifting the load from evening to 

midday hours through RBDLC or use of DR resources to satisfy regulating reserve 

requirements of the grid, the Companies expect to reduce the system-wide carbon 

footprint. Assuming that the heat rate difference between a baseload and a peaking unit 

is one million Btu/MVVh, and 160 pounds of C02 is emitted per million Btu produced by 

the fuel mix used in Hawai'i, a 40 MW RBDLC program in 2020 across the three islands, 

could achieve a total GHG reduction is of 6,400 pounds of C02 per day.^'* Similarly, 

using DR resources for regulating reserve purposes would directly translate into energy 

savings as the associated load resources would respond to the request by lowering their 

demand. The Companies plan to study the GHG impact of the portfolio in a 

comprehensive manner, in collaboration with Hawaii Energy to integrate the energy 

efficiency related reductions, and thereby obtain a system-wide GHG reduction credit. 

Such an integrated study would be used to fulfill the recently proposed EPA's 

requirement on C02 emission goals. 

" 160 pounds/MWh * 40 M W 1 hr =6,400 pounds of C02. 
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5. IDRPP Economics 

The IDRPP has been developed in order to take full advantage of DR in helping the 

Companies meet their respective grid service requirements. However, DR progran\s will 

represent only one element of the options available to provide grid ser\Mces, with 

generation and energy storage assets also playing important roles. Together DR, storage, 

and flexible generation will combine to provide more robust, reliable, and cost effective 

power systems. 

While a certain level of redundancy is important in maintaining system security and 

reliability, too much redundancy can result in higher costs to customers. Therefore, the 

need for and willingness to pay for any one of these elements will be driven, in part, by 

the availability and cost of the others. 

IDENTIFYING VALUE 

The value of DR will be determined according to avoided cost. Traditionally, the 

principal value of demand response, which was primarily for capacity deferral, was 

associated with the avoided cost of new generating capacit)', and deferred capital costs 

will still be a major driver of value. For example, if there is a generation shortfall to serve 

the annual peak, a DR program that can deliver 15 MW in load reduction during the 

5pm - 9pm priority peak period would translate to $26 million in deferred new capacity 

costs, assuming that the avoided capacity cost is based on a combustion turbine with an 

installed cost of $1,750 per kW. 

However, the purview of DR is changing significantly in Hawai'i, with the operating role 

expanded to meet a wider range of grid ser\'ice requirements, as defined in Chapter 2. 

The value of a DR program that can provide one or more grid services can be calculated 
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5. IDRPP Economics 
Identifying Value 

according to the avoided cost of meeting that grid ser\'ice requirement through other 

means; in other words, the cost to the ratepayer of meeting that requirement if the DR 

program was not available. 

Another primary source of value can be avoided fuel costs. For example, starting a 

cycling unit to meet the evening peak reduces system efficiency in two ways: each unit 

started will typically operate at less efficient heat rates than those before it - hence its 

position in the commitment order - and there is also a system heat rate impact associated 

with starting a cycling unit at its minimum load. Under certain circumstances, which are 

dependent on the types of generating units that are available to the system operator, 

deploying DR may be more cost effective than starting a generating unit. If the O'ahu 

system needs just 8 MW to carry it through evening peak, for example, without demand 

response that would create two efficiency impacts: 

1 . Starting a cycling unit like Waiau 5 or 6 at its minimum load of 24 MW will 

mean an average heat rate of approximately 11,500 Btu/kWh, or 

approximately 10% more fuel per kWh than a reheat unit provides. 

2 . To accommodate that minimum load, the more efficient reheat units will 

have to back down to lower, less efficient output levels. Reducing the eight 

reheat units' output levels by 2 MW each means an average heat rate 

increase of approximately 25 Btu/kWh across the reheat unit fleet. 

This situation is specific as DR may not avoid costs in other circumstances; the 

cost/benefit can be studied by analysis which deploys the DR at its anticipated rate. 

With demand response programs equipped for economic dispatch, as in this case the 

RDLC hot water heater program is, each dispatch event might save several thousand 

dollars by shifting that system load to the downside of the peak and obviating the need 

for the less efficient cycling unit. When the program can be run every day, at no 

additional cost, and with little if any discemable impact on parHcipating customers, it 

creates additional value on top of the capacity value. The actual cost/benefit of DR 

would be evaluated by a production simulation which calculates the total impact on 

production costs if DR is made available for economic deployment. 

Other sources of fuel cost savings could stem from any resource fast enough to provide 

Contingency Reserve, which on O'ahu would help reduce the spinning resen^e 

requirement and thereby increase efficiency, or regulating reser\'e, which would mean 

less costly up and down ramping from existing generation (or perhaps fewer capital costs 

spent on frequency support batteries). This cost would also be captured in the 

production simulation which will determine the cost benefit of reducing the online 

generation re5er\'e. 
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5. IDRPP Economics 
Identifying Value 

DR can also be employed to meet more "local" issues, such as the need for transmission 

and distribuHon reinforcements. There could be significant value in eliminating the need 

for a new substation by reducing peak loads on a confined set of circuits. The Companies 

will track localized issues, and where appropriate, geographically speaking, will adjust 

the maximum price to be paid for a grid service to account for the value of meeting any 

grid reinforcement needs with a "non-transmission alternative." 

Avoided cost considerations for a given grid ser\'ice could be based on several factors, 

including installed capacity costs, fuel costs, cost of alternatives, each of which depend 

on the current state of the system. Potential avoided cost calculation methodologies 

include: 

Capacity: The cost of new capacity deferral, likely to be the per kW cost of a 

reciprocating engine or combustion turbine. 

Regulating Reserve: The cost of a frequency support energy storage device, or the cost 

savings from reduced regulating reserve requirements, as calculated using a production 

cost model. 

Contingency Reserve; For O'ahu, the fuel cost savings resulting from a reduction in the 

contingency reser\'e requirement from thermal generation commensurate with the DR 

resources assumed to meet the contingency reserve requirements, as calculated using a 

production cost model. For Maui and Hawai'i, this would offset under-frequency load 

shedding, producing a customer benefit but not a readily-calculated economic benefit. 

Non-AGC Ramping: The fuel cost savings and maintenance savings resulting from 

deferring imit starts for a wind down-ramp. May offer an alternative to having to install 

additional fast-start capacity, in which case the evaluation could be similar to the 

capacity deferral. 

Non-Spinning Reserve: At present, the cost of maintaining existing resources that 

currently meet non-spinning reser\'es. For O'ahu, this cost will be represented by the 

estimated operations and maintenance cost difference between Waiau 3&4 continuing to 

operate versus the cost of layup. 

Advanced Energy Delivefv: The production cost savings incurred by shifting demand, 

as comparted to production costs if demand were not shifted. 

All of the above avoided costs are offset by program costs and reduced sales. 

Where a resource or program can meet two or more grid service requirements, but not 

simultaneously, its avoided cost will be determined using the higher of the costs that can 

be avoided. 
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5. IDRPP Economics 
Setting DR Program Compensation Levels 

A DR program is only as valuable as its avoided cost, and that avoided cost will vary 

over time as a result a large number of variables, including system demand, thermal 

generating unit operating parameters, fuel costs, variable renewable energy penetration, 

the installed cost of substitutes, and other portfolio characteristics. The Companies will 

track these costs regularly and adjust them as often as annually, if needed, to ensure that 

customers are not overpaying for grid ser\'ices that could be accomplished more cost 

effectively by other resources. 

Avoided costs and prices for DR resources are expected to vary by island. 

SETTING DR PROGRAM COMPENSATION LEVELS 

The "maximum price" paid for a DR program would be the difference between the 

avoided cost and the program's operational cost. The "avoided cost" is the cost of an 

alternative resource (energy storage or a generator) providing the equivalent ser\'ice. At 

the "maximum price," the overall rate impact to customers would be economically 

neutral. To create the maximum benefit and participation, we will bring our DR 

programs to the open market to best determine price and appeal, and drive their 

adoption through third-party agents selected for their expertise and experience. 

Whenever the market prices paid for DR is less than the "maximum price," all customers 

benefit, and the participating DR customer receives an additional credit or payment. 

In order to acquire as many DR resources as feasible at prices that maximize value to all 

customers, the Companies will employ market mechanisms such as descending price 

auctions for ser\'ices, with the starting auction price set at the maximum acceptable price. 

MEASURING AND COMMUNICATING COST EFFECTIVENESS 

The cost-effectiveness of DR will vary as other elements of the power supply portfolio 

change. The Integrated DR Portfolio will be analyzed in the context of the PSIPs that will 

be filed with the Commission on August 26, 2014. 

The DR programs will, by definition, be cost effective. For example, customer 

compensation will be determined at auction, with auction reserve prices set such that any 

closing bids that exceed the value of the program (as measured annually based on 

avoided costs) will not be accepted. The Companies' fixed costs associated with the 

integrated demand response portfolio as a whole will be relatively modest. TTiere will be 

some annual labor and outside ser\'ice costs, as there have been to date on O'ahu. 

crszz 
Howa l i an E loc t r i c 

1 r \ T ,-1 / - W W W Mou l E ioc t r lc 

{)£. Hawaiian Electric Companies ^ . ^ ^ ^ nawai-i Eioctnc Light 



5. IDRPP Economics 
Measuring and Communicating Cost Effectiveness 

Cost Benefit Analysis 

Cost benefit analyses will be filed annually, under protective order to protect the 

integrity of the market-based processes utilized to acquire DR resources. 

Submission Plan 

The Companies propose to file cost benefit analyses for all programs on all islands, each 

year on or about October 1.̂ ,̂̂ ^ Program benefits will be determined according to the 

avoided cost methodology described earlier in this chapter. The Companies will 

complete iivoided cost calculations for all grid service requirements on all islands, which 

will then be used to inform the maximum price considerations. Program costs will 

include incentive payments and any program specific administration costs borne by the 

Companies. 

Confidentiality Will Be Important 

The Companies have proposed to procure future DR resources in the interest of securing 

the best price possible for its customers. Preserving the confidentiality of program costs 

and benefits will be critical to capturing the full benefits of competitive pricing. This will 

be especially important where the Companies could take more of the grid ser\'ice 

requirement than the market for DR resources will bear - in such cases, where demand 

exceeds supply, it will be important that DR participants and aggregators not have access 

to the Companies' DR avoided cost calculations. 

^̂  Conducted according to the four cost effectiveness tests from the California Standard Practice 
Manual, including the Participant Cost, Ratepayer Impact Measure, Total Resource Cost, and 
Program Administrator Cost tests. 

^̂  The actual timing and scope of the filing of annual cost-benefit analyses and other related filings 
are subject to change per guidance from the Commission. 
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5. IDRPP Economics 
treasuring and Communicating Cost Effectiveness 
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6. Demand Response Portfolio 
Roadmap 

Over the next 20 years, the Companies' power systems will each need significant grid 

services in order to integrate higher concentrations of variable renewable resources into 

the power supply mbc. DR will play an important role in cost effectively meeting 

capacity and ancillary ser\'ice requirements. The Companies have proposed an 

aggressive portfolio of DR programs to provide these grid ser\'ices and are fully 

integrating this portfolio into the Power Supply Improvement Plans for each operating 

company. The DR portfolio will be procured and priced through transparent and 

market-based processes, which will be designed to establish a diverse and cost effective 

set of DR resources for the benefit of all customers in the Companies' systems. 

Importantly, the aggressive approach to utilizing DR programs also creates new 

opportunities for customers to reduce their energy costs through participation in 

Company sponsored DR programs. The Companies are excited to engage with our 

customers to provide them with tangible benefits, while also allowing them to play a role 

in meeting the challenges associated with the transition to a new portfolio of resources 

for meeting system needs. This chapter outlines the action plan for implementing the 

Companies' Integrated DR Portfolio. 

INTEGRATED DEMAND RESPONSE PORTFOLIO OVERVIEW 

The Integrated DR Portfolio is designed to provide system operators on each island with 

new tools for providing the required grid ser\'ices. The required quanhties and value of 

each grid ser\'ice will vary by system over time. Therefore, the integrated portfolio 
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approach provides a way for the Companies to market, secure, and provision DR 

programs. 

The DR portfolio is "integrated" in at least three ways: 

• The DR Portfolio will be fully integrated with the PSIP for each system. The DR 

programs are specifically designed with the ability to provide the required grid 

services. The PSIPs are being developed to fully utilize available cost effective DR 

resources to meet the defined needs of each grid. Because there are differences in the 

types of existing loads on each system, the Companies expect that the PSIPs may 

determine that the cost effective mix of DR programs and other sources of grid 

services may be different for each system. 

• The DR programs are fully integrated across the Companies, such that a third party 

provider or an end use customer operating on multiple islands can provide the same 

DR resource, in the same maimer in each system. This should expand the availability 

of DR resources, by making it easier for loads to participate. 

• The internal operation and administration of the DR programs will be integrated 

across the Companies, with a focused center for DR administration (e.g. a "DR 

Department") and common administration of the programs to ser\'e all three 

Companies. Where necessary, the Companies will add capabilities in the form of 

additional employees and/or engagement of outside resources. The centralized 

approach will leverage the Companies' existing and future DR expertise, resulting in 

the lowest possible cost of administering the DR programs. 

DEMAND RESPONSE PORTFOLIO ACTION PLAN 

This section of the IDRPP provides a high level view of the action plan for implementing 

the DR portfolio. Chapter 7 provides a detailed view of the near term implementation 

steps over the 2015 - 2017 period. 

DR Portfolio Implementation Timeline 

The Demand Response Portfolio Action Plan described in this Chapter provides for 

immediate action across all three Companies, as shown in Figure 16. The existing 

programs, primarily limited to O'ahu, will be modified as previously discussed in this 

report. The full portfolio of DR programs would be launched across the Companies in 

2015, with the achaal delivery of grid services from new DR programs expected to occur 

by lanuary 2016. An expedited Customer Generation program will be launched for Maui 

Electric; that program is expected to deliver capacity in the summer of 2015. 
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Figure 16. Timeline.for the DR Portfolio Action Plan 

Figure 18 also illustrates the importance of the Companies' smart grid plan in 

implementing new Dynamic and Critical Peak Pricing programs. Tliese DR programs 

w'ill be rolled out as the AMI system, which is included in the smart grid infrastructure, 

is implemented. 

Measuring Performance 

The success of the IDRPP will be measured against several objective metrics. These 

metrics include; 

Timely Implementation: Ability of the Companies to execute against the near term 

Implementation Plan presented in Chapter 7. 

Realizing the DR Potential: Total MW of DR resources procured through the auction 

and/or tariff based programs. 

Cost Effectiveness: Total magnitude of savings between the "maximum price" for each 

Grid Ser\'ice and the actual price paid for each ser\'ice. 

Greenhouse Gas (GHG) Impact: The DR portfolio's success in avoiding fossil-fueled 

generation, with the resulting positive impact on GHG emissions. 

DR Program Operational Performance: The actual performance of a given DR 

program measured against the specifications of the DR program. Where applicable, this 
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will be measured for each DR resource provider (i.e. individual participating customer 

and/or third party aggregator). 

The Companies will measure these and other DR portfolio metrics on an ongoing basis 

and will prepare an annual summary. 

Regulatory Alignment 

The Companies are committed to maximizing the economic potential of all available, 

cost-effective DR resources on each island grid. In order for these efforts to be successful, 

supportive regulatory treatment of these activities is essential. There are four basic 

regulatory components that need to be addressed as the Companies move forward with 

implementation of the DR portfolio. These are: 

• Cost Recovery for Demand Response Resource Payments 

• DR Operations and Administration Cost Recovery 

• DR Program Achievement Incentives 

• Cost Recovery for the Transition of existing DR Programs 

While the Companies are open to all reasonable regulatory approaches, the detailed 

Implementation Plan in Chapter 7 provides the Commission, for its consideration, 

proposed approaches for each of these components. 

ROLE OF THIRD PARTY AGENTS AND AGGREGATORS 

We anticipate contracting with third-party agents and aggregators to act as service 

providers on our behalf. They are the end use and control system experts whose 

expertise can be leveraged to expedite aggressive implementation of our plan. This 

approach seeks to enable our customers to benefit quickly and effectively from a robust 

and diversified DR portfolio that can provide the required grid ser\'ices. Such third 

parties will be pre-qualified and/or certified for participation, based on a range of 

criteria, including: 

• Ability to perform, including prior experience, feasible plan, quality of project team, 

ability to deliver locally 

• Technical capabilities: Engineering and operations skills, capabilities, and 

technologies 

• Project specific needs: Dependent on project. Examples: field presence in jurisdiction, 

expertise with specific market segment, unique or proprietary software, etc. 
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• Terms & conditions: Adherence to the Companies' standards and contractual 

provisions. 

In addition to third party agents and aggregators, the Companies anticipate that larger, 

more sophisticated customers will want to consider participating in the programs 

directly. The Companies intend to encourage such participation and will pre-qualify 

those customers for direct participation. The primary pre-qualification issue will be the 

customer's abilit)' to meet the commur\ications and control technology and interface 

requirements for each DR programs in which they wish to participate. 

For all DR resources, whether acquired directly, by a third part)', or end use customers or 

through a tariffed DLC program for residential and small business customers, the 

Companies will be responsible for scheduling, dispatch, real time monitoring, and 

performance verification. 

A Program Management Delivery Model is outlined in Table 30. The Companies 

propose a ten-step method for developing, implementing, promoting, managing, and 

evaluating their demand response portfolio. It should be stressed that under this model, 

the strategic elements (e.g., design and development) and certain operation elements 

(e.g., scheduling, dispatch, monitoring, and performance verification) would remain the 

responsibility of the Companies for all DR programs. Program recruiting and equipment 

provisioning at the customer sites may be managed directly by the Companies or by a 

third party, depending upon the specific DR program (e.g., load control programs vs. 

time-based rate Schedules and Riders) and other factors. The Companies would handle 

the actual scheduling, dispatch, monitoring, and performance verification. 
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OR Capabilitv Area 

1. Program Design 

& Development 

Existing 

Delivery 

Model 

(RDLC) 

Hawaiian 
Electric 

Planned 

Delivery 

Mode l * 

Integrated DR Portfol io Delivery Commentary 

A: Hawaiian 
Electric 
Companies 

Maintain in-house and implement continuous 
improvement cycle 

2. Marketing & 

Communications 
Hawaiian 
Electric & l " 
Party 

A: 3 Party 
B: Ha^Maiia^ 
Electric 
Companies 
& 3'" Party 

Hawaiian Electric will develop an overarching brand 
identity lor the DR programs 
3rd Party vendor and Hawaiian Electric will create 
messaging, develop content, segment the customer 
market and launch the marketing initiative 

3. Auction 

Procurement 
Process 

Hawaiian 
Electric 

A: Hawaiian 
Electric 
Companies 

Institute 4 step procurement process 
1. Circulate DR program requirements & solicit DR 

proposals for pre-qualification of potential 
providers 

2. Pre-qualify auction participants 
3. Conduct reverse auctions to select and price DR 

provided services 
4. Finalize contracts with winning bidders 

4. Participation 
Agreement 

3'" Party A: 3"* Party • Oversee 3rd Party Customer agreement process 

3 "̂ Party 5. Enablement A: 3 Party Oversee 3rd Party customer enablement and 
technology enablement 

6. Maintenance & 

Operations 

Hawaiian 
Electric & 3"̂  
Party 

A: 3'" Party 3rd Party Program and technology maintenance 

7. Effectiveness 

Evaluation 

Hawaiian 
Electric & 3' 
Party 

A: Hawaiian 
Electric 
Companies 

Based on auction results and the operational 
performance of each contracted provider, the 
Company will be able to monitor cost effectiveness on 
an ongoing basis. 

8. Vendor Mgmt, 

System 

Integration and 

value tracking 

(oversight of 

vendor tasks 2, 

4, 5, 6, 7 & 10} 

Hawaiian 
Electric & 3"° 
Party 

A: Hawaiian 
Electric 
Companies 

Establish a Demand Response Department, serving al 
three companies, led by a Manager. In terms of 
program management, this overarching function 
monitors 3rd party effectiveness and executes the 
developed vendor management process. Also 
responsible for DRMS selection, integration, and use, 
including integration with Energy Management 
Systems and communications interfaces with DR 
providers. 

9. Regulatory Hawaiian 
Electric 

A: Hawaiian 
Electric 
Companies 

In house capability that implements new Regulatory 
report processes 

10. Billing & 

Incentive 

Payments 

Hawaiian 
Electrics. 3' 
Party 

A: 3'° Party 
B: Hawaiian 
Electric 
Companies 

The Companies will pay for DR provided Grid Services 
on a monthly basis, based on the auction clearing 
prices. To the extent those are provided by third 
parties, the third parties are responsible for 
settlement with the end use customers they are 
working with. 

'Delivery tVlodel is dependent on RFP response. A: Optimal Outcome, B: Second Optimal Outcome. 

Table 30. Integrated DR Portfolio - Program Management Deliverv Model 
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TECHNOLOGY CONSIDERATIONS 

As discussed in Chapter 2, providing the grid service requirements with DR programs 

requires standards for provisioning and DR program performance including real-time 

communication and speed of response. Additionally, measurement and verificahon 

(M&V) is an essential program performance element. Accordingly, the Companies will 

specify the technical design requirements for the DR architecture. Solutions offered by 

qualified DR third-party providers must be scalable, readily compatible with changes in 

technology over the term of the DR programs, and cost effective. The categories of 

overarching design principles include: 

Cyber Security: The DR architecture must incorporate the latest cyber security 

techniques and standards. 

Scalable Solutions: The DR infrastructure should allow for the management of 

hundreds of thousands of endpoint devices and customer loads. 

Leverage Industry Protocols: The infrastructure should leverage open standards and 

industry best practices, establish repeatable processes and patterns, and provide a 

template for all demand response solutions (e.g. "OpenADR"). 

Interoperability: The DR technology solutions and requirements should be both vendor 

and platform independent; "plug and play" DR architectures should be leveraged as 

much as possible to allow for the deployment of scalable and interoperable solutions. 

While the final DR portfolio architecture will depend, in part, on points of integrahon 

with vendor technology solutions and third party delivery models, there are common 

technical requirement categories including control systems, communications methods 

and protocols, and control devices. Some solutions may cover all three of these 

categories on a turnkey basis. The Companies intend to build the foundation necessary 

to institute a "plug and play" architecture by implementing a DRMS that interfaces with 

the system operator, and the communicahons network. The DRMS would enable DR 

innovarion and flexibilit}' for DR providers and for end use customers across a range of 

end uses. 

Demand Response Management System 

A key technical requirement for the implementation of the Companies' IDRPP will be the 

installation of a DRMS across the Companies. A DRMS is a software platform that will 

allow the Companies to manage all aspects of their demand response programs through 

a single integrated system. A DRMS solves the challenge of creating an automated, 

integrated, and flexible demand response solution and could be integrated or interfaced 
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with the Companies' energy management systems (EMS) and AGC systems. In addition, 

the DRMS would allow the Companies to scale DR capacit}' in a cost-effective way by 

automating processes across multiple programs, islands, and customer classes. 

A DRMS solution will enable the proposed programs in two key ways; direct control and 

indirect control. For direct control the DRMS will initiate a signal designed to physically 

interrupt or cycle the load (e.g. air conditioners, hot water heaters, pool and irrigation 

pumps, motors) or manage the dispatch of customer owned generation. For indirect 

control the DRMS will nohfy consumers of a DR event and, if applicable, communicate 

prices signals and time constraints related to that event. A DRMS system would 

integrate residenhal, commercial and industrial programs and can be used to quickly 

launch small pilot deployments, and manage full-scale DR projects. 

At the present time, the Companies rely on direct load control (DLC) through one-way 

paging communications. This one-way only capability limits the Companies' ability to 

determine whether a switch is working, maintain end-to-end visibility of the 

infrastructure and in general makes it difficult to verify actual load reducHons and 

predict future load-shed potential and to customize and support DR programs. In the 

future, the existing control system would be phased out and replaced with the DRMS 

and its associated infrastructure. This upgrade will allow the Companies to measure 

individual customer and overall program performance, predict load-shed potential, and 

allow customization of DR programs. The key functional elements of the DRMS will 

include: 

Estimation: Analytics both during and after an event to better assess how the system 

performed and how many customers participated 

Dispatch Optimization & Notifications: Algorithms that initiate program events based 

on estimated load forecast, demand resources available, and/or economic impact or 

provision of manual control that allows the system operator to initiate a DR event. 

Aggregation/Disaggregation: Ability to determine the total demand response 

available, based on customer participation and the availability status of participating 

customers 

Measurement and Verification: Measurement of a specific customer's performance 

during a DR event against the program requirements, calculation of customer load 

baseline (i.e. the expected load of the customer if the DR event had not been called) and 

comparison of the actual performance during the event to the baseline and the resulting 

impact on DR program compensation and customer billing. 
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Reporting & Dashboard: Metrics, reports and visualization tools that allow the 

Companies to validate and analyze the effectiveness of DR programs and the 

performance of those programs during actual events. 

Field Device Management and Provisioning: Functionality that provides the company 

with the ability to remotely manage field devices (e.g. load control switches) including 

initial provisioning, firmware updates, and changes in a specific customer's participation 

in a given DR program (e.g. a customer chooses to move from one DR program to 

another). 

Participating Customer Portal: Customer-facing portal that allows the participating 

customer to understand and surrunarize their performance and the realized economics of 

their participation in a DR program. 

DRMS Implementation 

DRMSs have been successfully implemented at other utilities. For example, Nevada 

Energy (NVE) has implemented a retail market-level DRMS that manages 14 active DR 

Programs (11 residential, 2 commercial and 1 industrial) program, with over 200 MW of 

available DR across over 200 substations and 1,300 feeders with 5 device technology 

types. PJM's wholesale market-level DRMS is an end-to-end solution that acts as the 

command and control system managing all activities and data related to DR, including 

program management, resource management, registration management, event 

management, notification management, measurement and verification, and regulatory 

reporting. 

The vendor landscape for DRMS consists of large established energy software providers, 

as well as new software specialists with an energy industry focus. The Companies will 

prepare a carefully designed list of technical and functional requirements around the 

integrated DR portfolio taking into account program speeds, frequency and duration as 

well as more general program characteristics. 

A key requirement for the installation of a DRMS for the Companies is integration or 

interfaces between it and the Companies' EMS.^^ Another requirement is that the DRMS 

integrates to the Companies planned smart grid meter data management system 

(MDMS) and existing customer information systems (CIS) to ensure that billing and 

settlement related to DR programs is timely and accurate. In terms of a wider system 

blueprint there will be considerations around the interface between third party systems 

and the Companies' DRMS. From a system architecture and systems integration 

^' The Companies operate different EMS systems on O'ahu, Maui, and Hawai'i: the former utilizes 
Siemens technology whereas the latter two utilize Alstom technology. 
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perspective there will be certain custom integrarions between the DRMS and other 

systems, including: 

Operation Systems: EMS integration and/or interfacing for automated load control 

Back Office Systems: CIS billing and eventual Meter Data Management System 

(MDMS) integration 

Communications: Smart Grid IPv6 communications netv^'ork 

"Behind the Meter" Technologies: Home Area Networks (HAN) and devices such as 

Programmable Controllable Thermostats (PCTs), and direct integration with automation 

systems already installed within commercial and industrial facilities e.g. existing 

Building Management Systems (BMS). 

The graphic below highlights an example representation of the interfaces to both DR 

aggregation systems and standard utility systems. 
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It must be noted, however, that there are dependencies and limitations in any wider end-

to-end DRMS solution that will need to be addressed including: 

• Latency and bandwidth limitations of the communications network: A DRMS is 

constrained by the latency and bandwidth limitations of the communications 

network. Table 35 outlines some of the limitations that may exist with various 

networks. Latency and bandwidth considerations for DR programs will be a key 

driver in the specifications of the DRMS design requirement. 

• System integration challenges: In some markets, DR programs that require near real

time response such as regulating reser\'e are provisioned through direct control 

systems that may not be integrated with an end-to-end DRMS. Complex architecture 

and lack of system integration make it difficult to create a coordinated DR dispatch 

and response verification process in these instances. The Companies will make every 

attempt to integrate DRMS applications with other systems, devices, and 

communications networks as appropriate and cost effective. 

• Maturity of the DRMS market: The DRMS market is relatively nascent, with some 

products in the market not having been tested and proven across a wide and varied 

list of deployments. This could affect DRMS development times and system 

integration costs. 

Communications 

Another key technology requirement is the necessary communication networks and 

protocols. At present, the Companies' largest DR program, RDLC utilizes one-way 

paging technology. This system can cycle air conditioners and other high-energy use 

appliances such as water heaters and pool pumps during peak demand times to reduce 

system demand. However, the RDLC program and the overall Integrated DR Portfolio 

will require an improved two-way communications network to enhance feedback on 

customer response to events and to provide the ability to check individual device status 

and reachability. 

With the proposed smart grid IPv6 communications network, programs such as Dynamic 

Pricing will benefit from improved two-way communications. Indeed, the Companies' 

planned smart grid RF mesh network will provide an always on, two-way network that 

can provide the Companies and customers to access energy consumption data. This 

netu'ork can also be leveraged for pricing programs and for complex bill processes 

associated with DR programs. Further specification of the required network technical 

capabilities will be developed to enable those DR programs with faster response needs. 

At the customer premises, industry standards such as ZigBee and the related gateway 

device specifications should be considered when cor\necting networks. Similar to the 
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smart grid system, a gateway uses the customer's broadband network as the 

communicahon backbone while using ZigBee protocols to communicate with a home 

area network (HAN) inside the customer's premise for device control. While many of the 

programs that are proposed in the IDRPP will require broadband or other Wi-Fi related 

communications networks due to the speed requirements, there will be limitations 

around the availability of customer broadband and the relative 'uptime' needed. 

Ultimately, each program will have different communications technical requirements, 

and will leverage a host of solutions. Table 31 below outlines some of the technical 

considerations and limitations of each of the networks, and key decision factors when 

pre-qualifying customers and third parties to provide DR resources. 

Function Paging AMI Gateway Cellular Wi-Fi 

[Effective Throughput Speed 

Network Availability 

High* Low High jLt& -^^ J[High_^ 

Endpoint Online Status 

Atways on Always on Dependent Always on 
on customer 

Post-event 1 

Dependent 
on customer 

• None 
analysis 

15 minutes 15 minutes ; Immediate 

Load Control 

; Acknowledgement 

Immediate Schedulad Immediate Immediate Immediate 
or scheduled or scheduled or scheduled 

None" ' ;' Next meter '^115 minutes , irirnmediate 
read 

- J L 

Commissioning 

Consumption Display 

Simple 

J( None 

Complex Complex Plug and 
play 

Immediate 

Low 

Local .. V ;jlFrom 4 
real-time dimeter read 

From , 
meter read 

Remote Device Telemetry No No Yes 

[ RQ"̂ p|_e 06^56 Configuration |j Some j[ No 

Yes 

From 
meter read 

Yes 

Yes Yes Yes . 3 
Table 31 . Communication Functionality Comparison's 

Control Devices 

Once the control system and a communications network are in place, a further key 

technical requirement will be the installarion of control devices that can switch or cycle 

end-use devices at customer premises. At present, a number of vendors offer products 

that would sahsfy a range of grid service requirements including Multiple Load Control 

Switches, Single Load Control Switches and Programmable Communicating 

Thermostats. The exact functionality of these types of devices varies depending on the 

load they are intended to control, the grid requirement they are satisfying, and the 

flexibility desired for utilization of the control device across multiple purposes (e.g. 

5̂ Source: Converge by Howard Ng 'The Evolution of Communications for Demand Response. 

SMiZ'-aES 
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multiple DR program functionality). Approved control device lists and standards will be 

developed by the Companies as part of the DRMS specification process. 

Multiple Load Control Switches: Some vendors offer load control relay (LCR) 

technology in large enclosures that support the installation of up to three LCRs in a 

single device chassis. Each LCR in the series contains individual addressable relays, a 

combination of 5-amp and 30-amp relays. 

Single Load Control Switches: Single LCR devices will provide the Companies with 

smart load cycling, power quality protection and a variety of communication media 

choices. 

Programmable Communicating Thermostats (PCT): PCTs are compatible with most 

24-volt heating and cooling systems and can operate over broadband internet-based 

communications networks. 

Technology Standards 

As outlined for the overarching technology requirements, interoperability will be a key 

requirement throughout the qualification process. Solutions and requirements should be 

both vendor and platform independent and "plug and play" architectures should be 

leveraged as much as possible to allow for the deployment of scalable and interoperable 

solutions. For example, Open Automated Demand Response (OpenADR) is a family of 

specifications and standards driving progress in automated demand response. It 

provides an open and standardized way for customers (through in-premise load control 

devices), load control aggregators, and system operators to communicate demand 

response signals to/from each other using a common language over any existing IP-

based communications network, such as the internet. In 2014, the OpenADR 2.0b Profile 

Specification was published by the International Electrotechnical Commission (lEC). 

This specification describes a web services protocol that enables fast, reliable and secure 

information exchange among demand response program operators, aggregators and end 

customers. This standard will be leveraged throughout the Companies' technical 

requirements. 

Customer-Owned Devices 

In addition to the PCT technical requirements, the pricing related program may consider 

the deployment of a Technical Assistance Demand Response initiative. This is 

dependent on how the pricing programs ultimately develop. However, in other markets, 

customers seeking assistance and incentives for DR measures have made good use of 

Technical Assistance initiatives. These initiatives provide eligible customers, primarily 

business customers, free DR site assessments and explanations of the financial benefits of 
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both pricing programs and active DR programs. The technical assistance process may be 

initiated by the Comparues' customer account representative or the customer with the 

purpose of identifying applicable demand response practices and methods, and 

recommend measures, technologies, and third party providers to achieve active demand 

response potential utilizing the customer's load. 
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7. Implementation 

The implementation of the IDRPP across the Companies will be a major undertaking. 

The filing of this IDRPP is the first step and, while the Commission is reviewing the 

IDRPP, the Companies will be moving forward with many of the detailed planning and 

implementation actions required to aggressively tap into the available demand response 

market. This approach will include a transition that appropriately accommodates 

contributions from the current participants to the new and expanded market-based 

approach. 

The Companies are committed to aggressively taking advantage of available DR 

resources to meet grid ser\Mce requirements and reduce costs to customers. At a very 

high level, 2014 and 2015 are years of major transition for the DR programs at the 

Companies. As the portfolio of new DR programs and new market-based approaches are 

launched, certain existing O'ahu and Maui programs and recovery mechanisms would 

be modified to comply with the Order. 2016 will be the first full year of operation of the 

DR Portfolio across all three Companies for the new market-based DR programs. With 

the subsequent implementation of the Companies' proposed Smart Grid Program, the 

DR pricing programs enabled by the smart grid AMI and communications infrastructure 

will be further expanded. 

The high-level work streams and implementation schedule are shown in Figure 18. Each 

work stream is discussed in detail below, along with the detailed task schedule and high-

level action plan for each. 
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Figure 18. High level work streams and Implementation schedule 

ESTABLISH NEW DR REGULATORY FRAMEWORK 

This IDRPP proposes an aggressive, market-based approach to procuring DR resources 

to fulfill grid service requirements on each island. As the Commission anticipated in the 

Order, the implementation of this plan will require a new regulatory framework for DR, 

including a transition of the current programs. 

Demand Response will no longer be a pilot, an experiment, or a "nice to have" resource, 

but rather will be a critically important portfolio of demand-side resources (and some 

supply-side resources) that will contribute to the safe, reliable, and cost effective 

operation of each of the Companies' power systems. As such, the costs of these 

programs are proposed to be recovered through base rates and standard cost recovery 

methods, rather than through special surcharges subject to annual renewal. The 

Companies believe this regulatory treatment is consistent with the guidance provided by 

the Commission in the Order. The Companies are open to guidance on this matter from 

the Commission, as agreement on cost recovery mechanics should not defer 

implementahon of the DR portfolio. 

To transition the existing RDLC, CIDLC, and Fast DR pilots to permanent programs and 

to fund the new GIWH pilot program, the cost recovery for the current DR pilot 

programs is proposed to be continued in 2015 using the current surcharge recovery 

mechanism, subject to Commission approval. The new regulatory framework is 

anticipated to entail a Commission-approved tariff mechanism that aligns the timing of 

the proposed cost and benefits recovery mechanisms. The general proposal for the 

implementation of the tariff mechanism is discussed below and the detailed review of the 

revenues and expenses associated with each tariffed demand response program will be 

presented in the context of the Companies' respective rate case proceedings (consistent 

with the Commission's guidance in the Order). The implementation work stream, as 

described below, will execute the transition from special surcharge to standard rate 

treatment for all three Companies over the 2015 through 2016 "transition" time period. 
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201 5 DR Pilot Program Cost Recovery 

As detailed below, 2015 will be a year of transition for the existing RDLC, CIDLC, and 

Fast DR pilots, as well as the recently approved GIWH pilot. The Companies plan to file 

for Commission approval for the continuation and transition of these existing pilot 

programs to the newer market-based process within 60 days after the date of this filing. 

The Companies will seek approval to recover the proposed 2015 costs for these existing 

pilot programs through the DSM Surcharge mechanism, until such time that the 

Commission has approved the necessary recovery mechanism for the new tariff-based 

market-based auction programs. 

The Companies will propose a new cost recovery and company performance incentive 

mechanism for demand response. The Companies believe a company performance 

incentive is appropriate and a high-level outline of the Companies' thinking is included 

below for the Commission's review. The Companies are open to suggestions for other 

cost recovery and company performance incentive mechanisms. 

A company performance incentive mechanism, consistent with Act 37, would be 

designed to reward the Companies for growth in the availability of DR resources. Tlie 

Companies plan to develop a detailed performance incentive proposal in the fourth 

quarter of 2014. To the extent that agreed benchmark levels of DR resources are 

contracted, the Companies will propose that a company performance incentive be 

recovered through the Demand Response Cost Recovery Clause (DRCRC), as described 

below. 

The Companies intend to seek recovery of the costs and the reconciliation of the benefits 

of DR resources in two ways: 

• The Companies' labor and non-labor costs for planning, designing, operating, 

administering, and evaluation of the portfolio of DR programs are proposed to be 

included in the next rate proceeding as filed by each Company separately. 

a Implementation costs paid under approved tariff provisions, such as those for 

customer financial incentives, and payments made by the Company for the 
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procurement of grid services provided by third parties or end use customers using DR 

resources, are proposed to be recovered through a newly proposed Demand Response 

Cost Recovery Clause (DRCRC). The DRCRC recovery mechanism would 

conceptually parallel the revenue requirement and reconciliation balancing 

mechanism, in a manner similar to that used for the Purchase Power Adjustment 

Clause (PPAC). The Compaiues plan to file with the Commission its detailed 

proposal for the DRCRC concept by the end of 2014. The implementation of the 

DRCRC mechanism for each Company is necessary to enable the orderly 

implementation of the new market-based DR services. Until the Commission's 

approval and the Companies' implementation of the market-based DR procurement 

processes, the Companies anticipate the continued recovery of the existing DR pilot 

programs through the current surcharge mechanism. 

Program Implementation Activities for 201 5 

The Companies propose to further enhance the value and capabilities of its existing DR 

programs by utilizing new technologies that are aligned with the Companies' Smart Grid 

Roadmap (e.g. AMl).^*' The new program designs will be based upon a market-based 

approach for acquiring DR resources, and an enterprise-wide operational strategy for 

providing reliable and cost-effective DR operations across the islands grids. As 

described below, for planning purposes the Comparues anticipate the transition to the 

market-based approach and the alignment to the Smart Grid Roadmap with 

enhancements and modifications to the existing programs beginning in 2015. 

Action Plan and Initiatives 

• Develop the Demand Response program branding for the Companies' efforts. The 

DR brand will provide customers with a clear understanding of the purpose of the DR 

Programs, the contribuHon DR programs will make to a clean energy future, and how 

they can make a contribution to this future. 

• Expand upon the use of the GfWH technologies to support the scalability and 

adoption of DR resources in the residential and small and medium business (SMB) 

market sectors. A GFVVH system is a type of water heater technology that can provide 

load control and thermal storage capabilities over various timeframes, and can 

potentially be used in a variet)' of ways, including integrahon of variable renewable 

energy, load shifting, and provision of ancillary services. The Companies have 

undertaken multi-year research, development and demonstration initiatives and will 

continue its field trial activities and technical readiness evaluation for full commercial 

deployment. 

'° Smart Grid Roadmap & Business Case filed as a letter filing made March 1 7, 2014. 
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Maintain and continue the upgrade of the existing residential and commercial 

programs starting in 2015, maintaining the current customers and commercial terms 

until such time that the market-based processes can be developed and implemented. 

The small business DLC customers will be transitioned to the new RBDLC; the 

remaining parhcipants in the CIDLC and Fast DR programs will be merged into a 

single unified technology platform using the existing standards based operational 

systems. The purpose for continuing that upgrade of the legacy to the newer two-way 

systems is to enable a smooth transition of the utility-admiiustered program to the 

proposed market-based model. The Companies engineering and operations will 

ensure that the standards deployed will be technically and operational compatible 

with the evolving grid service requirements. 

Continue the implementation of newer two-way, standards-based, DR technologies 

that support and enhance the value of the Companies plarmed smart grid program 

communications and metering infrastructure for residential and SMB participEmts. 

Continue the project management, engineering and operations of the newer load 

management systems deployed using Silver Spring Network's IPv6 communications 

network. 

Complete the planning, procurement, installation, and integration of the DRMS that 

will enable the integration of customers and third-part)' providers of DR with the 

Companies operations. Develop and issue the Request for Proposal for a DRMS. 

Evaluate and select an enterprise-wide DRMS solution and align the necessary 

engineering and operations business unit to support it. 

Continue the enablement activities consistent with the IDRPP for privately-owned 

and municipal water and wastewater facilities on all islands. Maui Electric intends to 

continue pursuing the development of a new DR capacity program in collaboration 

with the County of Maui (COM) DWS. While the Companies are pursing the 

implementation of the new DR regulatory framework discussed above which includes 

the requisite approval of the new cost recovery mechaiusms, Maui Electric will be 

aggressively pursuing the next steps of designing and contracting a DR capacity 

program with the COM. 

Collaborate with Hawai'i Energy and Energy Excelerator community partners to seek 

out opportunities for DR and energy efficiency (EE) program concepts and to 

coordinate the interaction with potential customers and program funding for 

customer enablement and participation. The effectiveness of the Integrated DR 

Portfolio would be enhanced through collaboration by the Companies with Hawai'i 

Energy. Working together and sharing load research and other customer data will 

lead to better definition of customer choices for energy efficiency and participation in 

DR Programs. 
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Expedite Maui Capacity Procurement 

Pursue partnership opportimities with Hawai'i Energy and Energy Excelerator 

community partners to jointly develop market opportunities for DR. Leverage the 

incentives offered by Hawaii Energy, encourage and pursue specific pilot 

opportunities for mandating and/or incentivizing DR capabilities in solar water 

heating systems, providing incentives to add DR capabilities in EE projects, pursue 

the engineering of water heating and air conditioning DR control such as the 

previously mentioned GIWH expansion projects. 

General Rate Case Filings 

Beginning with the planned Maui Electric 2015 test year rate case, the Companies will 

seek to recover labor and non-labor costs for planning, designing, operating, 

administering, and evaluating the DR programs through base rates. TTiese rate case 

filing will also include any required tariff additions or modifications. 

In the case of Maui Electric, this may include a RBDLC tariffed customer incentive 

payment beginning in 2016. It also will include a proposal to terminate Rider M in 2016, 

in order to encourage customers currently using Rider M to actively participate in the 

new market-based DR services programs available in 2016. 

Subsequent general rate case filings by Hawai'i Electric Light Company and Hawaiian 

Electric would contain similar tariff additions and modifications. 

Annual DR Program Filings 

The Companies will continue to file Modification and Evaluation (M&E) and 

Accomplishments and Surcharge (A&S) reports annually for the new Integrated DR 

Portfolio. The reports will specifically address performance against key DR objectives 

addressed in this IDRPP. Costs and benefits will be evaluated for the individual 

programs and for the Integrated DR Portfolio as a whole. 

EXPEDITE MAUI CAPACITY PROCUREMENT 

In light of the immediate capacit}' needs of the Maui Electric system, the Companies will 

fast track the procurement process for those DR resources to provide capacit)' on Maui. 

To do so, the Companies expect to start the procurement process sooner and will focus 

on achieving near term impacts, "quick wins", including any customers with larger load 

resources that could be harnessed for DR relatively quickly once terms can be reached. 

EvaluaHon of the COM DWS and WWRD DR potential indicates the possibility of 

incorporating their emergency stand-by generation into a DR program. 
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Adjust Existing DR Program Portfol io for 2015 

• ' ' ' 1 . • . . • • 

Expadlta Uaul Capacity ProcuTemant 
Detne Mau Custamer Generation PrQ9ram 
Engage with cusioirars poientnliy abie to ptcMde this semce 
Eitablish auclion procsOures 
Conduci auclion 
Contract with tuccatsful bKtd«iB 
Beipn operational use of new DR tesourcss on Maul 

x \ * 
01 02 

ims 
Q] 1 Ql 1 ai 1 02 

0 
< 0 

' 1 

; o 

|Q3 
V 

Q* 
!H16 
i ci 1 o: 01 

1 

IM17 
Q« ' 01 1 01 03 a. i 

Figure 20. Implementation schedule for expediting Maui Capacity Procurement 

ADJUST EXISTING DR PROGRAM PORTFOLIO FOR 2015 

For 2015, the Companies plan to sustain the O'ahu RDLC program, after combining it 

with the Small Business DLC program and changing the program name to RBDLC. This 

program delivers the most value to customers at its present level, and it will continue to 

use its existing communications and control technology in the near term. The Companies 

propose to modify the existing CIDLC program for 2015 by merging the Fast DR and 

CIDLC commercial participants into a single imified technology platform using the 

existing standards based operational systems. The Companies intend to modify the 

payment structure and program rules for the participahon of stand-by generator capacity 

service, and will propose a reduced customer incentive payment consistent with this 

reduced service. 
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Figure 21. Implementation schedule for adjusting existing DR portfolio for 2015 

Plan for Maintenance of the O'ahu RDLC (renamed RBDLC) Through 201 5 

Hawaiian Electric is currently developing plans to sustain the operation of the current 

RDLC program (new RBDLC) for 2015. The 2015 operation of this program will continue 

to rely on the legacy one-way paging communications system and the existing control 

switches, while aligning the planned upgrade of the switches to coincide with the 

proposed expansion of the program in 2016. The continued operation of the program in 

maintenance mode will provide approximately 10 MW of on-peak capacity to the system, 

as is the case in 2014. This DR capacity is routinely used by the system operator as a cost 

effective tool to meet system peaks, respond to generator trip events, and as a way to 

dampen ramp rates during periods of rapid load ramping. Hawaiian Electric plans to 

maintain the customer incentive at the current level. 
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Plan for Maintenance and Modification of the O'ahu CIDLC Program for 201 5 

Hawaiian Electric is currently completing the Fast DR Pilot program and intends to 

merge the program participants with the existing CIDLC program starting in 2015. The 

merged program will be available for C&I customers who can provide grid service 

requirements, including capacity, that meet the previously described requirements for 

response speed and response duration. Customers that do not meet the specifications of 

a given grid service requirement will be removed from the program. The capacity 

ser\'ice provided by DR resources may be used no more than 100 hours per year and thus 

is limited by envirorunental permit requirements (RICE NESHAP) for generator 

participation in DR programs. Updates to the existing CIDLC program will be requested 

within 60-days after this filing. 

In recognition of the cost avoidance being provided by the C&I customers, a reduced 

customer incentive payment will be proposed by 2015. This will result in the ability to 

fund the desired transition of the Fast DR program participants through 2015 and 

includes the consolidation of the operational systems and upgrades, allowing loads to be 

bid-ready for the plarmed DR auction. 

The SBDLC sub-program within the CIDLC, uses direct load control of water heater, air 

conditioning, and other similar equipment from small business users to provide demand 

response. In practice, this program is substantially the same as the existing RDLC 

program. The Companies will propose to merge this sub-program into the RDLC 

program for 2015 and beyond, and call it RBDLC (see Chapter 4, "DR Program 

Evaluation and Redesign Considerations"). 

The planned transition of the CIDLC program will also include customer engagement 

activities to explain directly to customers what is happening for 2015, why it is 

happening- and directionally what the new opportunities will be for demand response 

resources in 2016. This customer engagement task is critical, as these customers have a 

history of providing support to the O'ahu grid and Hawaiian Electric's desires to 

encourage these customers to become engaged in the new DR programs for 2016. 

To this end, the Companies will offer to include each customer on a list of interested 

prospects. Customers on this list will be contacted by the Companies with details of how 

to either directly offer grid services based on DR resources to the Companies or to 

participate through a third party aggregator. The Companies plan to make this list of 

prospects j^vailable to all pre-qualified aggregators (with appropriate confidentiality 

safeguards) to assist them in their customer recruitment activities. 
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Plan for Maintenance ofthe Maui Fast DR resources for 201 5 

The Maui Fast DR customers and capacities will be maintained through 2015. Ongoing 

base program costs will be included in the Maui Electric 2015 test year costs, or another 

mechanism as appropriate. Maui Electric will seek to trar\sition the four customers and 

their enrolled load resources, as appropriate, to the Maui CIDLC or C&I Flexible 

program when those programs commence in 2016. 

Pricing Program Adjustments for 2015 

While advanced pricing programs for all islands will be launched coincident with the 

implementation of the smart grid program, which the Companies have proposed to 

begin rolling out in 2016, there are adjustments to the existing rate programs that should 

be made, as discussed in Chapter 4. 

The Companies plan to propose updates to these pricing programs on all islands for 

2015, and have particular interest in establishing more appropriate on- and off-peak 

periods that better reflect the current needs of the grid on each island. 

ESTABLISH NEW DR SERVICES. STANDARDS, AND OPERATIONAL 
PROTOCOLS 

This IDRPP lays out a very aggressive vision for the use of Demand Response resources 

to meet a wide variet)' of grid service requirements. To make this vision a dependable, 

cost-effective realitj', there are a myriad of definitions, business processes, standards, 

protocols, and other requirements to be defined, agreed, and implemented across the 

Companies, customers, third-party aggregators, and technology suppliers. On or before 

January 2015, this work stream will draft these detailed specifications, seek input from a 

wide spectrum of stakeholders, and work to finalize the details of the portfolio's DR 

programs. 
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Figure 22. Implementation schedule for establishing new DR services, standards and operational 

protocols _ 
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Publish Desired Quantities of Each Specific Grid Service to be Procured by 
Island 

In order to procure DR resources from the market, the market needs to understand the 

grid ser\'ice requirements and the quantity of each services that the Companies will seek. 

Based in part on the results of the PSIPs for each Island, the Company will publish the 

proposed grid ser\'ices to be acquired from DR resources, as well as the intended 

quantities of each for each Island in or about September, 2014. 

Draft Business Processes and Pro Forma Contracts 

The Companies expect to procure new Demand Response resources both directly from 

customers and through third part)' aggregators. Business processes will be developed to 

meet the enrollment, business operahons, and termination requirements applicable to 

each resource provider. At a high level, the business process requirements will be based 

on the following delineaHon of responsibilities: 

The DR resource provider, whether an end-use customer or an aggregator, would be 

required to: 

• Inform the applicable company of which metering points will be used to provide the 

resource{s) 

• Provide a secure communications link between System Operations and the resource 

that meets the response time requirements for the applicable ser\'ice(s) 

For DR resources provided by third party aggregators, the aggregators would: 

• Perform end-use customer recruitment activities. The Companies may provide a list 

of end use customers interested in participating in DR programs to pre-qualified 

aggregators to assist in customer recruitment. 

• Establish an exclusive business relationship with the end use customers providing the 

DR resources. An end-use customer may only enroll with a single third party 

provider at a time, and this relationship will be exclusively between the third party 

and the end use customer. 

The Companies would: 

• Provide overall branding of the DR programs and use the Companies' customer 

relationships to encourage program participation 

• Pre-qualify all third party aggregators, so that the Companies can be assured that the 

aggregators are qualified, and that all customers can be assured of each aggregator's 

ability to meet the requirements of each grid service and to ensure that the customer 

realizes the benefit of its participation in a DR program; 

• Maintain a register of all end-use meter locations enrolled as a DR resource 
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• Track the dispatch and use of each DR resource, provided by either an end-use 

customer or a third party aggregator 

• Verify the performance of each DR resource and/or third party aggregator 

• Provide a monthly accounting of the quantity of the DR grid services delivered, the 

purchase price for that grid service, and any performance penalties that may apply. 

• Payment will be made by the Companies for DR resource providers monthly, one 

month in arrears, subject to future true-up for one year. 

The DR resources and/or third party aggregators would each enter into a DR Resource 

Contract with the applicable company, codifying the commercial terms and conditions 

for the provision of respective grid services. The Companies plan to use a contract with 

standardized key provisions for procuring each of these grid services. 

Seek External Comments on Draft Business Processes and Pro Forma Contracts 

The insights and perspectives of potential providers of grid serx'ices by DR, as well as 

other interested parties, are critical to taking best advantage of the available DR resources 

for the benefit of all customers. To that end, the Companies would publish its draft 

Business Processes and its draft Pro Forma Contract for external comment. Based on the 

comments received, the Business Processes and Pro Forma Contracts will be revised as 

appropriate. 

Apply for Commission Approval of Pro Forma Contracts 

As indicated above, the Companies plans to use a standard contracting form for each 

grid ser\'ice to be acquired by DR. Further, the price to be paid for each Ser\Mce will be 

the price determined by the market-based processes (for example, "auction"). The 

Companies would apply for Commission approval of the key provisions of its Pro Forma 

Contract for each grid ser\'ice provided by DR by the end of 2014. 

Draft Operational Protocols and Communications Requirements 

The Companies intend to administer the Demand Response resources from a centralized 

DR Operahons team. This team will be the common business and administrative interface 

for DR providers on each island and will ensure that DR resources are enrolled in the 

appropriate program(s). This will populate each island's DRMS data base with the 

enrolled DR resources and provide System Operations with the available DR resources. 

As shown in Figure 23 below. System Operations will define the daily grid operating 

needs, and the role the DR resources should play in meetings those needs. 
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Figure 23. Overview, of the IDRPP process to satisfy a grid service requirement 

As the DR program matures, the operational cadence may be fully defined, along the 

following lines: 

Week Ahead 

• DR resources will notify the Companies weekly of any planned unavailabilit)' or 

limitation. 

Day Ahead 

• System Operahons will issue a daily operating schedule by hour before 9 am on the 

Day before (Day -1). 

• By noon on Day -1 , each DR provider will confirm the specific meter service points it 

intends to use to provide the scheduled DR. 

• Companies will determine any schedule adjustments required due to resource 

shortfalls by a DR provider and will issue a revised day-ahead schedule by 4 pm on 

Day-1. 

• Planned Critical Peak Pricing events, if any, will be communicated to participants by 

4pm on Day -1. 
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7. Implementation 
Establish New DR Services, Sundards, and Operational Protocols 

Real Time 

m Companies will use least cost dispatch of scheduled DR resources as necessary to 

satisfy all system security and reliability standards. 

• System Operations will monitor the real time delivery performance of each DR service 

dispatched. 

Performance Evaluation and Seillemeni 

• For any hour or fraction thereof in which a DR provider is dispatched at a level at or 

below the day ahead scheduled quantity and fails to deliver this quantity, a penalty 

equal to the greater of the cost of the undelivered service at the ser\'^ice's auction 

clearing price or the cost of the replacement resource used by System Operations to 

provide the undelivered service shall be assessed. 

• DR service providers will be paid monthly, on or about the 20th of the following 

month, for the quanHty of each ser\'ice scheduled and delivered in the prior month, 

based on the auction clearing price for each service, less any applicable penalties. 

• For RBDLC customers, the Companies will provide on-bill credit for program 

participation, as directed by their aggregator. 

As can be seen from the above preliminary cadence, there will be numerous daily 

operational communications exchanges between the Companies and each DR provider. 

In addition, there are communicahons requirements between the Companies' System 

Operations centers and the actual end use meter points providing the DR resources. 

Standard specifications for each of these communications requirements will be 

developed. 

Seek External Comments on Operational Protocols and Communications 
Requirements 

The insights and perspectives of potential providers oi DR grid services, as well as other 

interested parties, are critical to taking best advantage of the available DR resources for 

the benefit of all customers. To that end, the Companies will publish its draft 

Operational Protocols and its draft Communications Requirements in the fourth quarter 

of 2014 for external comment by interested stakeholders. 

Finalize Business Processes, Operational Protocols and Communications 
Requirements 

Based on the comments received from external stakeholders, the Company plans to 

finalize the business process design, operahonal protocols, and communications 

Hawai ian E lac t r lc 
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7. Implementation 
Market-based Procurement Process 

requirements by the end of January 2015. This will inform the selection of software tools 

to support these processes and protocols, which will be proceeding in parallel. 

MARKET-BASED PROCUREMENT PROCESS 

The Companies intend to use a market-based procurement process to acquire DR 

resources at the best possible price. One possible process would be an auction-based 

pricing process to determine the market price for DR programs, thereby attaining the 

best value for customers. In the discussion below, a draft process description is 

presented forconsideraHon. 

T<al Hamt 

>y "ai ' fo i 'Tn* TQ~'' 1"cr" ["o""i7"&< ] Q'" 
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D'afl Auction Rui«i 
Dmelop and Issua RFI for Auction Operator 
Evaluate RFI '»sponte« ai>d S«iact Auction Opetstoi 
ImplBdwni Sglacted Auction Solution GO 

Figure 24. Implementatlonschedule for establishingrnarket based procurement processes 

Design Auction Process 

The Companies would design an aucHon process, specifying requirements for how 

aucHons will be conducted for each grid service to be acquired, and for each duration 

period. This would include qualified starting bids, minimum bid decrements, the 

duration of the auction, and the quantity selecHon process. 

This process would also specify issues such as: 

• Periodicity of Auctions - Plans call for annual auctions, for sen'ice to be provided 

beginning six months after the auction process is finalized. 

• Standard Term of Offer - three year forward commitment by resources, with fixed 

pricing over the three year term. However, there may be situations where this term 

will be shorter for certain grid ser\'ices. 

• The first two auctions would have a portfolio of contract term lengths, as follows: 

• First auction ~ 1 /3 of desired quantity of each service will be offered a one-year 

commitment, 1 / 3 a two-year commitment, and 1 /3 a three-year commitment 

(starting bid price levels will differ for each contract length). 

• Second auction - '/̂  of the desired quandty of each service will be offered a one-

year commitment, and l̂  will be offer a three-year commitment (starting bid price 

levels will differ for each contract length). 
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7. Implementation 
Procure DR Resources 

Prepare and Issue an RFI for Auction Operator 

The Companies would use an auction operator to conduct the periodic auctions for 

acquisition of DR grid ser\'ices. A Request for Information (RFI) will be prepared and 

issued to potential providers of these aucHon ser\'ices. 

Evaluate RFI Responses and Select Auction Operator 

The Companies would evaluate the RFI responses, select an operator and negotiate a 

contract for auchon services. While the length of this contract would be informed, by the 

responses of the potential auction operators, the Companies hope is that this contract 

would cover a period of several years, providing consistency to the DR market 

participants. 

Implement Selected Auction Solution 

The Companies will work with the selected auction operator to implement and test their 

auction process as soon as practical, subject to the Commission's approval. 

PROCURE DR RESOURCES 

The procurement of DR programs from pre-qualified end-use customers and third party 

aggregators could be done through a reverse auction process, so as to achieve the best 

market price for each grid service. 
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Figure 25. Implementation schedule for procuring DR resources 

Publish Final DR Program Requirements for 2016 through 2018 

The Companies would make a determination of the amounts of each grid ser\'ice 

requirement over the period 2016 through 2018 for each island. These indicative 

quantities, as well as the final specifications for each grid ser\'ice requirement, would be 

published in early 2015. In addition, the business processes, operahonal protocols, 

communications requirements, pro forma contracts, and auction rules will also be made 

available at the same time. 
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7. Implementation 
Procure DR Resources 

Apply for Commission Approval of Auction Starting Bids 

If the auction process is utilized, it would require an appropriate starting bid, or an 

established reserve price, to ensure that the aucHon result is acceptable. For the DR 

Program auction to procure DR resources to provide a grid ser\'ice, the Companies 

would determine the starting bid for each grid service. This starting bid price would be 

determined through an analysis of the cost of equivalent alternatives or avoided costs, 

less program administrahon costs. 

The Companies would confidentially file its proposed auction reserve prices (maximum 

bids in this reverse auction), along with its supporting analysis, for Commission 

approval. The Companies would file for Commission approval approximately three 

months prior to the date of the auction. 

Pre-Qualification of DR Program Providers 

The Companies would establish required business qualifications for participation in the 

DR market. These would hkely differ between end-use customers participating directly 

and third party aggregators. Potential market participants will be required to apply to 

the Companies, demonstrating that they meet the required business qualifications, to 

participate in the market. 

Pre-qualified third party aggregators will be authorized to operate under the Companies' 

DR program, to assist with lead generation and alleviate customer concerns. 

For third party aggregators, required business qualifications may likely include: 

• Proof of credit worthiness 

• Proof of license to do business in Hawai'i or equivalent 

• Proof of good company standing 

• Proof of delivering such services in other markets 

Conduct Initial DR Program Auctions 

The initial auctions for DR programs would be conducted as early as mid-2015, for 

ser\'ices to be delivered starting January 1, 2016, or sooner. Parhcipation would be open 

to any pre-qualified end-use customer or third-party aggregator. 

The Companies may use an outside auction service to conduct these auctions. 
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7. Implementation 
Growing the RBDLC Program 

Finalize Contracts with Successful Bidders 

Based on the auction results, the Companies would offer standard contracts for each grid 

ser\'ice provided by DR to the successful bidders. The Companies would expect to have 

contracts for grid services acquired by this method fully executed within 60 days 

following the aucHon. 

CROWING THE RBDLC PROGRAM 

The O'ahu RDLC -new RBDLC- program delivers valuable grid services that are 

regularly used by System Operations. However, this program is in need of a technology 

refresh and needs to be marketed aggressively to residenhal customers that are not 

currently subscribers in order to expand the scale of the grid ser\Mces it can provide. 

Further, parallel programs should be launched on Maui and Hawai'i Islands. 

To apply the IDRPP's principles of "deferring to the market" and "leveraging expert 

resources" to this program, the Companies will encourage pre-qualified third party 

aggregators to bid to provide grid ser\'ices based on aggregated groups of new users. As 

indicated above, aggregators will be able to operate under the Companies' DR brand, 

while differentiating their ser\'ices through their choices in control technology, 

communicahons technology, and financial incentives. 

Informed by the number of aggregator applications, the number of pre-qualified 

aggregators, and ultimately the auction bids based on residential and small business load 

resources, the Companies will determine an appropriate migration path for the 30,000+ 

customers currently enrolled in the RBDLC. Altemahves could include offering the 

existing enrollees the choice of third party aggregators or possible continued Company 

administration by the Companies of a RBDLC program past 2015. It is anticipated that 

these options will be differentiated by control technology, communications technology, 

and customer incentive terms. 
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Figure 26. Irnplementation schedule for growing the RBDLC program 
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7. Implementation 
Establish Centralized Demand Resources Organization 

ESTABLISH CENTRALIZED DEMAND RESOURCES ORGANIZATION 

The size, scale, and sophishcation of the DR portfolio presented in this plan has never 

previously been contemplated by the Companies. To successfully implement the IDRPP, 

the Companies would require philosophical, managerial, financial, and resource 

commitments to DR that are aggressive and differ from the Companies' past DR posture 

and accomplishments. To meet this challenge, the Companies plan to centralize the DR 

activities of the Hawaiian Electric Company in a dedicated department, placed in the 

organization so as to ensure significant senior management support. Based on O'ahu, the 

new Demand Resources Department would be responsible for the plamiing, design, 

administration, and reporting activities associated with the Demand Response programs. 

This Department will also be responsible for the ir\formafion systems that will enable the 

seamless enrollment, commitment, dispatch, verification, and payment for DR resources. 

Operating responsibility of the DR programs would remain with the System Operators of 

each utility. 
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Figure 27. Implementation schedule for establishing Demand Resource Department 

Create Demand Resource Department 

The Demand Resources Department, serving all three companies, would be created 

within Hawaiian Electric, and headed by a new Department Manager. This would 

ensure it is in close organizational proximity to System Operations, its primar)' internal 

customer. The Department Manager would have primary responsibility for the program 

administration and management of the integrated DR portfolio. 

Tlie Demand Resources Department will be organized for maximum efficiency, and with 

an emphasis on building effective and cost-efficient DR programs as soon as practical. 

The DR Department Manager would report directly to the Vice President for Corporate 

Planning and Business Development. On a preliminary basis, the new department is 

expected to have four divisions, with each division headed by a division director 

reporting to the department manager: 

• DR Operations Commimications & Technology Division 

• DR Commercial Operahons Division 

• DR Advanced Technology Research Division 

• DR Operations and Administration 
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7. Implementation 
Establish Variable Pricing Programs 

The permanent staff for the DR Department will be developed in the inmiediate future. 

Each operating company will also have dedicated DR personnel who would work 

cooperatively on a "matrix basis" with counterparts in the new DR Department. 

The Company will begin the selection and placement process for these positions 

immediately. 

Design DR Operating Model, Business Processes, and Enabling Technology 

To efficiently execute this plan, an entirely new operating model and supporting business 

processes are required for the DR Department. 

For example, this operating model would reflect incorporation of administration of 

contracts for procured DR resources, protocols for deploying DR resources in a market 

environment, monitoring DR resource performance metrics, and managing information 

technology infrastructure, among other things. 

ESTABLISH VARIABLE PRICING PROGRAMS 

The implementation of new, advanced pricing programs is dependent on the Companies 

smart grid program that is planned to be implemented over the next three to four years. 

The DR pricing programs for residential and small commercial customers, namely 

RBDLC, in particular, will leverage the smart grid AMI system. 

Dynamic and Critical Peak Pricing programs will be employed, and the directional 

impacts and expected customer response will also be similar, but the details will certainly 

need to be adjusted over the next twelve months. One reason for this is that the degree of 

customer response desired will depend upon a number of factors, many of which will 

depend on information that emerges from the PSIP and DGIP analyses. For example, the 

increasing concentration of solar distributed generation will strongly influence the 

desired response from any pricing program - the lower the daytime minimum load (as 

driven by behind-the-meter PV), the more critical the need to increase midday 

consumption. These types of changes stand to influence the hours affected (for example 

is the desired load shift into the off-peak ovemight hours only, or does it include midday 

hours as well) as well as price differentials. The more urgent the need to shift load on a 

daily basis, the greater the price differential between on- and off-peak prices. 

Another consideration will be the urgency associated with capacity needs. Standard 

TOU programs tend hit the middle of the annual load duration curve effectively, but are 

not as effective in reducing system peaks because customers do not mind paying on-peak 
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7. Implementation 
Establish Variable Pricing Programs 

prices when they really want the power. In order to reduce peak load, critical peak 

pricing events are much more effective. 

As more informahon emerges from the PSIP and DGIP analyses, and as the capacity need 

dates and magnitudes grow clearer on O'ahu and especially Maui, the programs will be 

revised accordingly. Other variables that could impact pricing programs include the 

smart grid implementation schedule, elasticity changes that change the assumptions 

behind preser\'ing revenue neutrality, and generation build plan adjustments or load 

shape impacts. 

The Companies understand that tariff changes will be required to implement these types 

of pricing changes and will be proposing these in rate case or other appropriate forums. 

The Company also plans to withdraw its pending applicahon for a Commercial & 

Industrial Dynamic Pricing pilot.''' 

Establish Variable Pricing Programs 
DesKjn Pridnfl ProgranrVs) tliat do not rtquiie AMI 
Implement Pficrr}g Proyams not dependent ^nAMI 
Design Pncing Programi that leverage AMI 
IrnpJement AMI er̂ abled Pncmg Piograrrtt on Oahu 

Figure.28., Implementation schedule for establishing variable pricing programs 

'̂ See Docket 2011-0392 Hied 12/29/201 
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B. Estimation of Demand Response Potential 
Establish Variable Pricing Programs 

A. Use of Demand Response for 
Ancillary Services in Other 

Jurisdictions 
Demand response is an integral part of PJM's marltets, and cun'ently there are three ancillary sen/ice markets 
in which demand rasponsa resourcai can participata: day-ahaad scheduling tvserves,^ synchronized resen/a^ 
and ragulotion^. PJM has taken a number of steps to minlmiu market barriers for potential demand response 
resources, such as implementing maiket rule changes that reduced minimum size requirement for regulation 
rasources.anddevelopingcompensationmechanismsforboth capability and performance. Allowing 
aggregation ofdemand response has also helped to achieve high participation rates. On the ottter hand, a 
symmetric bid* requirement for the regulation market may keep some potential demend response resources 
out ofthe market, because most loads are more capable of reducing load than increasing i t In the first 
months of 2014, syrKhronized reserves capabifity coming from demand rasponse averaged 363 MW.^ 
Similarly, for the same time period, demand response regulation capability was recorded as S.3 MWon 

PJM 

ERCOT 

New Zealand 

average." 

There are two types of loads defined In ERCOFs demand response market non-controllable load rasourcas -
(NCLR) and controllable load resources(CLR). NCLRs can be deployed either through automatic trip based 
on under-frequency relay settings, or by vertui dispatch during emergency conditions. CLRs mostly include 
energy storage tachnotogies. BothNCLRsand CLRs are comprised of industnal loads and participata in 
ancillary service markets for regulating reserve aiKJ contingency reserve (referred to as Responsive Reserve 
Service). For under-frequerKy related contingency reserve, load resources are limited to 50% of tha total 
Responsiva Reserve Service, and as of 2014. there are 217 toad resources providing 2,900 MW.^ For 
govemor-type (droop) frequency related continger>cy service, the participation has been vary limited A non-
spinning reserve serviceis scheduled to be available through CLRs within 2014, which will include aggregated 
commercial and residential huds. 

New Zealand has an Isolated power system, with roughly 6,500 MW of daily peak. In addition to well-
established capacity and energy demand response programs, there are a number of existing and developing 
initiatives focused on ancillary services. Currentiy, most demand response programs are incentive based, but 
deployment of smart meters may lead to significant adoption of price-based programs as well. An 
Intemjptibia Load (IL) program offers ancillary services in the form of Instantaneous Reserve (supports the 
grid system frequency) and Spinning Reserve. IL is provided by irtdustrial and commercial end-users, usually 
via an aggregator.' In monetary terms, the Instantaneous Reserve represents at most 3% of the energy 
market, but it is essential for coveriiig the security risk associated with the supply of energy.' Demand 
response also provides load shifting services during peak periods through a form of Direct Load Control 
program. This program, referred to as ripple control, has been utilized successfully at the d i^ tmt ion and 
retail level for many decades to shed household water heating load. 

1^ The ability to reduce electricity consumption within 10 minutes of PJM dispatch, as defined PJM Denund Response Fact 
Sheet for End-Use Customers, can be accessedat http:/(Svww.pjm.com/-/media/mafketB-ops/dsr/end-use-cu5tomer-fact-
sheet ashK 
'-^ The ability to reduce electricity consumption within 30 minutes of PJM dispatch. Ibid. 
^ The ability to follow PJM's regulation and frequency response signal, IbkJ. 
^ Requirement to provide both up and down regulation. 
^ PJM 2014 Demand Response Operations Markets Activity Report: June 2014. 
E Ibid. 
'̂ - Demand Response in ERCOT. 2014 Operations Training Seminar. 
^ EnertJOCInc. provides aggregation services under the DemandSMARTNZ Interruptible Load Program. 
UU The wholesale energy market traded S2.1 billion worth of etectricity in the year to July 2011 (source 
hnRifHWy.o.<Lgoylj)s/consurnBIs4a\tlhe:£!fi.tlri£jItD3flrl< accessed in July 2014). The cost of procuring Instantaneous 
Reserve in the reserves maritels was $66.2 million in 2007and $21.9million in 201Q(*ourca: ht|p;//v/vw ea.qQyi-nz/cods-and-
qprnpliapcjigmie-code/hislQrical-veraiQns-of-thB-CQdeJdocuments-incQrpofatad-by-refeTence. accessed in Jdy 2014). 

Table A 1. Use of Demand Response for Ancillary Services in Otherjurisdictions 

140 Hawaiian Electric Companies 
^ ^ F 

• • • 
Hawa i i an E i a c t n c 
Mau l E ioc t r lc 
Hawat ' l E lac t r lc L igh t 



B. Estimation of Demand Response Potential 
Mapping of Resources t o Programs and Gr id Service Requirements 

B. Estimation of Demand 
Response Potentia 

The following first presents which grid ser\'ice requirements are satisfied by which DR 

programs, and which resources are included under each DR program. Then, the 

assumptions behind the DR potential for each resource are detailed for all the three 

islands. Even though these projections are based on a number of informed assumptions 

supported by data and analyses, the Companies believe that ultimate resource 

availability will be determined by the market. 

MAPPING OF RESOURCES TO PROGRAMS AND GRID SERVICE 
REQUIREMENTS 

Table B 1 shows the mapping of the resources to the programs and grid services, assessed 

by the Companies given the best available information on the market and technology. 
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B. Estimation of Demand Response Potential 
General Assumptions 

Program 

RBDLC 

R&B Flexible 

CIDLC 

C&l Flexible 

Water Pumping 

Customer Firm Generation 

Dynamic and Critical Peak 
Pricing 

Grid Service Requirement 

Capacity 

Non-AGC Ramping 

Non Spinning Reserve 

Regulating Reserve 

Accelerated Energy Delivery 

Capacity 

Regulating Reserve 

Non-AGC Ramping 

Regulating Reserve 

Non-AGC Ramping 

Capacity 

Capacity 

Accelerated Energy Delivery 

Resource 

Water Heaters, central A/C 

Water Heaters, central A/C 

Water Heaters, central A/C 

GIWH.centralA/C 

GIWH 

C&l Curtailable 

Central A/C, Ventilation, Refrigeration 

Central A/C, Ventilation, Refrigeration, Lighting 

Pumps 

Pumps 

Generators 

Unspecified Customer Load 

Unspecified Customer Load 

Table B 1. Programs, grid services and load resources considered inthe integrated portfolio 

GENERAL ASSUMPTIONS 

Table B 2 and Table B 3 contain the percentage contribution to peak demand by the three 

main customer classes, and net peak demand characteristics of the three islands in the 

coming years, respectively. 

Table B 2. 

Residential Commercial Industrial 

O'ahu 

Hawai'i 

Maui 

12% 

55% 

41% 

61% 

39% 

52% 

6% 

4% 

5% 

Estimated contribution to peak_demand by.customer class."_ 

O'ahu 

Hawai'i 

Maui 

2014 

1,173 

191 

194 

2019 

1,238 

193 

214 

2024 

1,193 

198 

218 

Table B 3. Net peak demand by island (MW). 

^̂  Values may not add up to 100% due to rounding. 
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B. Estimation of Demand Response Potential 
AssLimpcions for Programs and Load Resources 

ASSUMPTIONS FOR PROGRAMS AND LOAD RESOURCES 

Residential and Small Business Direct Load Control (RBDLC) 

For all islands, RBDLC program consists of water heating and central A /C programs. 

Table B 4 shows the estimated DR potenhal for RBDLC on each island between 2014 and 

2020.^3 DR potentials in the years following 2020 stay the same. The assumption is that 

while capacit}' figures might fall due to declining peaks or attrition, that negative impact 

will be offset by the positive impact of other factors such as new DLC programs for new 

appliances, or new customer recruitment programs. 

O'ahu 

Hawai'i 

Maui 

2014 

16.0 

0.0 

0.0 

2015 

18.9 

0.3 

0.3 

2016 

21.8 

1.4 

1.7 

2017 

24.7 

2.6 

3.0 

2018 

27.5 

3.7 

4.4 

2019 

30.4 

4.9 

5.7 

2020 

33.3 

6.0 

7.1 

Table B 4. RBDLC DR potential estimates (MW). 

Details for each island are provided below. 

O'ahu 

O'ahu's 2014 RDLC estimate is based on the Adequacy of Supply (AOS) report of 

Hawaiian Electric Company, filed on April 2014 (referred to as "Hawaiian Electric ACS 

2014" in the remainder of the document).^"^ 2020 figure is based on the estimate in the 

Assessment of Demand Response Potential for HECO, HELCO and MECO report, 

prepared by Global Energy Partners (GEP) and submitted in May 2010 (referred to as 

"GEP 2010" in the remainder of the document). Estimates for 2015-2019 were obtained 

by interpolating between the 2014 and 2020 figures. 

Hawai'i 

As of 2014, there is no RDLC program on Hawai'i. It is estimated that the island will add 

5.3 MW of RWH and 0.7 MW RAC under its proposed RDLC program by 2033." In this 

analysis, an accelerated schedule for the program is assumed where the 2033 goals will 

'5 Values on the table reflect an assessment based on the current RDLC program. RBDLC program 
proposed in the IDRPP combines RDLC with SBDLC, which currently has 1 MW of DR capacity. 
Therefore, it is expected that once RBDLC is in effect, these values will be slightly higher to 
account for the addition of participants in the current SBDLC program. 

?̂ See page 11 in the AOS. 

"See Appendix F, Table F-M and Table F-l 5 ofthe Integrated Resource Planning. 
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B. Estimation of Demand Response Potential 
Assumptions for Programs and Load Resources 

be achieved by 2020, and the program will kick off with 0.3 MW of demand response in 

2015. Estimates for 2016-2019 were obtained by interpolating betu'een the 2015 and 2020 

figures. 

Maui 

As of 2014, there is no RDLC program on Maui. Based on IRP 2013, it is estimated that 

the island will add 6.2 MW of RWH and 0.9 MW RAC under its proposed RDLC 

program.^^ In this analysis, an accelerated schedule for the program is assumed where 

the 2033 goals will be achieved by 2020, and the program will kick off with 0.3 MW of 

demand response in 2015. Estimates for 2016-2019 were obtained by interpolating 

betu'een the 2015 and 2020 figures. 

Residential and Small Business A/C 

This program is considered separately from the previously described RBDLC program 

(even though the RBDLC program contains an A/C program), because it is also 

proposed as a future Regulating Reserve source in addition to being a DLC resource. 

Therefore, the yearly estimates of A/C in this category may not necessarily be the same 

with the A/C component under the RBDLC program. 

Within the A/C DR program, current participants are predominantly residential 

customers. Therefore the DR potential estimation is primarily based on the residential 

A /C assessment. However, once the proposed program replaces the current RDLC 

program, DR potential numbers represented here will be slightly higher due to the 

addition of small business A /C DR capacity. 

Based on the most recent Class Load Studies completed for O'ahu, Hawai'i and Maui 

(referred to as "CLSs" for the remainder of the document), contribution of the residential 

class to peak demand is 32%, 55% and 41%, respectively (see Table B 2). In addition. 

Energy Efficiency Potential Study completed for Hawaiian Electric by the Global Energy 

Partners in 2008 (referred to as "GEP 2008" in the remainder of the document) estimated 

that contribution of A/C to residential peak load is roughly 31% on O'ahu. Assuming 

that this proportion is similar for Hawai'i and Maui, and using the latest peak demand 

estimates for each island (see Table B 3), contribution of residential A/C to peak demand 

can be approximated for each island. 

In addition, it is further assumed that up to 10% of the A/C load can be controlled both 

up and down (10% down and 10% up), and that by 2022, up to 20% of the total A/C load 

on each island will participate in the program, with a linear increase from 0% in 2014. 

'6 See Appendix F, Table F-10 and Table F-l 1 ofthe Integrated Resource Planning. 

Hawai ian E loc t r i c 
oul E lac t r lc I A A .. _ , . _ V — W — ^ MOUI E iac i r i c 

H*t Hawaiian Electric Companies ^ .*- nawai'i Eiactric Light 



B. Estimation of Demand Response Potential 
Assumptions for Programs and Load Resources 

Based on the assumptions above, residential and small business A/C DR potential 

estimates for each island are given in Table B 5. From 2022 onwards, estimates are 

assumed to stay flat. 

2014 • 2015 2016: 2017 2018 2019 2020 ! 2021 2022 

O'ahu 

Hawai'i 

Maui 

0.0 

0.0 

0.0 

0.3 

0.1 

0.1 

0.6 

0.2 

0.1 

0.9 

0.2 

0.2 

1.2 

0.3 

0.3 

1.5 

0.4 

0.3 

1.8 

0.5 

0.4 

2.1 

0.6 

0.5 

2.4 

0.7 

0.5 

Table B 5. Residential and small business A/C DR potential estimates (MW) 

Commercial & Industrial Direct Load Control (CIDLC) 

DR potential coming from the existing CIDLC program is summarized by island in Table 

B 6 through 2020. Estimates following 2020 are assumed to be the same with 2020 and 

remain flat thereafter. Further details for each island's figures are provided in the 

following subsections. 

2014 2015 ; 2016 ; 2017 ;| 2018 . 2019 [ 2 0 2 0 

O'ahu 16.0 17.6 19.1 20.7 22.3 23.8 25.4 

Hawai'i 

Maui 

0.0 

0.2 

0.2 

0.7 

0.6 

1.1 

1.0 

1.6 

1.4 

2.1 

1.8 

2.5 

2.2 

3.0 

Table B 6. CIDLC DR potential estimates (MW)" 

O'ahu 

O'ahu's 2014 number is based on Hawauan Elech-ic AOS 2014 - 14 MW under CFDLC 

program and 2 MW under Fast DR program. The 2020 estimate is based on the GEP 2010 

report - 23 MW under C&I Curtailable and 2.4 MW under CIDLC^s Estimates for 2015-

2019 were obtained by uiterpolating between the 2014 and 2020 figures. 

Hawai'i 

As of 2014, Hawai'i does not have a CIDLC program. Based on the 2010 GEP report, it is 

expected to have 2.2 MW of CfDLC resources by 2020.^^ In this analysis, the program is 

" Once the RBDLC program proposed in this IDRPP is m effect, the numbers represented here will 
be slightly lower due to the migration of the SBDLC capacity into the RBDLC program. Currently, 
SBDLC program has approximately 1 MW of capacity. 

'8 See Table ES-5 in the GEP report, the sum of C&l Direct Load Control and C&l Curtailable. 
" See Table ES-6, the sum of C&l Direct Load Control and C&l Curtailable. 
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B. Estimation of Demand Response Potential 
Assumptions for Programs and Load Resources 

assumed to kick off in 2015 with 0.2 MW of DR. Estimates for 2016-2019 were obtained 

by interpolating between the 2015 and 2020 figures. 

Maui 

Maui currently has a pilot Fast DR program with 200 KW installed capacity. Based on 

the 2010 GEP report, it is expected to have 3.0 MW of CIDLC resources by 2020.80 

Estimates for 2015-2019 were obtained by interpolating between the 2014 and 2020 

figures. 

Commercial A/C 

For this analysis, only the A /C load coming from the commercial class is considered, 

because A /C load coming from the industrial sector is negligible. 

Based on the CLSs and the GEP 2008 report, contribution of the commercial class to peak 

demand is 617o, 39% and 52% for O'ahu, Hawai'i and Maui, respectively. In addition, the 

2008 GEP study estimated that contribution of A/C to commercial peak load is roughly 

17% on O'ahu. Assuming that this proportion is similar for Hawai'i and Maui, and using 

the latest peak demand estimates for each island, contribution of commercial A / C to 

peak demand can be approximated for each island. 

It is further assumed that up to 10% of the commercial A /C load can be controlled both 

up and down (10% down and 10% up), and that by 2022, up to 20% of the total A / C load 

on each island will participate in the program, with a linear increase from 0% in 2014. 

Based on the assumptions above. Commercial A/C DR potential estimates for each 

island are given in Table B 7. From 2022 onwards, estimates are assumed to stay flat. 

2014 2015 2016 ' 2017 2018 ; 2019 ' 2020 I 2021 ' 2022 

O'ahu 0.0 0.3 0.6 1.0 1.3 1.6 1.9 2.2 2.5 

Hawai'i 

Maui 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.2 

0.2 

0.2 

0.3 

0.2 

0.3 

0.3 

0.4 

Table B 7. . Commercial A/C DR potential estimates (MW) 

Commercial & Industrial Venting 

For this analysis, only the ventilation load coming from the commercial class is 

considered, because ventilation load coming from the industrial sector is negligible. 

80See Table ES-7, the sum of C&l Direct Load Control and C&l Curtailable. 
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B. Estimation of Demand Response Potential 
Assumpdons for Programs and Load Resources 

Based on the CLSs and the GEP 2008 report, contribution of the commercial class to peak 

demand is 61%, 39% and 52%, respecrively (see Table B 2).8i In addition, the 2008 GEP 

study estimated that contribution of ventilation to commercial peak load is roughly 7% 

on O'ahu. Assuming that this proportion is similar for Hawai'i and Maui, and using the 

latest peak demand estimates for each island, contribution of commercial ventilation to 

peak demand can be approximated for each island. 

It is further assumed that up to 10% of the commercial ventilation load can be controlled 

both up and down (10% down and 10% up), and that by 2022, up to 20% of the total 

ventilation load on each island will participate in the program, with a linear increase 

from 0% in 2014. 

Based on the assumptions above, ventilation DR potential estimates for each island are 

given in Table B 8. From 2022 onwards, estimates are assumed to stay flat. 

2014 2015 2016 2017 2018 2019 2020 2021 2022 

O'ahu 0.0 0.1 0.3 0.4 0.6 0.7 0.8 1.0 1.1 

Hawai'i 

Maui 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

TableBB.. Ventilation DR potential estimates (MW) _ 

Commercial & Industrial Lighting 

For this analysis, only the lighting load coming from the commercial class is considered, 

because lighting load coming from the industrial sector is negligible. 

Based on the CLSs and the GEP 2008 report, contribution of the commercial class to peak 

demand is 61%, 39% and 52%, respectively (see Table B 2).^^ In addition, the 2008 GEP 

study estimated that contribution of lighting to commercial peak load is roughly 45% on 

O'ahu. Assuming that this proportion is similar for Hawai'i and Maui, and using the 

latest peak demand estimates for each island, contribution of commercial lighting to peak 

demand can be approximated for each island. 

It is further assumed that up to 10% of the commercial lighting load can be controlled 

both up and down (10% down and 10% up), and that by 2022, up to 30% of the total 

lighting load on each Island will participate in the program, with a linear increase from 

0% in 2014. 

8' Hawaiian Electric 2012 Class Load Study, Maui Electric 2009 Class Load Study, Hawai'i Electric 
Light 2008-2009 Class Load Study, 2008 Energy Efficiency Potential Study prepared by Global 
Energy Partners. 

82 Ibid. 
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B. Estimation of Demand Response Potential 
Assumptions for Programs and Load Resources 

Based on the assumptions above, commercial lighting DR potential estimates for each 

island are given in Table B 9. From 2022 onwards, estimates are assumed to stay flat. 

2014.2015 2016 2017 2018 2019 2020 2021 2022 

O'ahu 0.0 1.2 2.5 3.8 5.1 6.4 7.6 8.8 10.0 

Hawai'i 

Maui 

0.0 

0.0 

0.1 

0.2 

0.2 

0.4 

0.4 

0.5 

0.5 

0.7 

0.6 

0.9 

0.8 

1.1 

0.9 

1.3 

1.0 

1.5 

Table B 9. Lighting D.R potential estimates (MW) 

Commercial & Industrial Refrigeration 

For this analysis, only the refrigeration load coming from the commercial class is 

considered for simplicity. 

Based on the CLSs and the GEP 2008 report, contribution of the commercial class to peak 

demand is 61%, 39% and 52% for O'ahu, Hawai'i and Maui, respectively (see Table B 

2).83 iri addition, the 2008 GEP study estimated that contribution of refrigeration to 

commercial peak load is roughly 3% on O'ahu. Assuming that this proportion is similar 

for Hawai'i and Maui, and using the latest peak demand estimates for each island, 

contribution of commercial lighting to peak demand can be approximated for each 

island. 

It is further assumed that up to 10% of the commercial refrigeration load can be 

controlled both up and down (10% down and 10% up), and that by 2022, up to 20% of the 

total refrigeration load on each island will participate in the program, with a linear 

increase from 0% in 2014. 

Based on the assumptions above, commercial refrigeration DR potential estimates for 

each island are given in Table B 10. From 2022 onwards, estimates are assumed to stay 

flat. 

2014 2015 2016 2017 2018 2019 2020 j 2021 - 2022 

O'ahu 0.0 0.1 0.1 0.2 0.2 0.3 0.4 0.4 0.5 

" Ib id . 

1 A O •' •-, ' y~ W — • • Maut Elact r tc 
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B. Estimation of Demand Response Potential 
Assumptions for Programs and Load Resources 

Hawai'i 

Maui 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.0 

0.1 

0.1 

0.1 

Table B IO . Refrigeration DR potential estimates (MW) 

C&l Water Pumping 

For this analysis, only the pumping load coming from the industrial class is considered 

for simplicity. 

Based on the CLSs and the GEP 2008 report, contribution of the industrial class to peak 

demand is 6%, 4% and 5%, respectively (see Table B 2).8'' In addition, the 2008 GEP 

study estimated that contribution of pumping to industrial peak load is roughly 51% on 

O'ahu. Assuming that this proportion is similar for Hawai'i and Maui, and using the 

latest peak demand estimates for each island, contribution of industrial pumping to peak 

demand can be approximated for each island. 

It is further assumed that up to 10% of the industrial pumping load can be controlled 

both up and down (10% down and 10% up), and that by 2022, up to 50% of the total 

industrial pumping load on each island will participate in the program, with a linear 

increase from 0% in 2014. 

Based on the assumptions above, industrial pumping DR potential estimates for each 

island are given in Table B i l . From 2022 onwards, estimates are assumed to stay flat. 

2014' 2015 2016 2017 2018 2019 • 2020 2021 ' 2022 

O'ahu 0.0 0.2 0.5 0.7 0.9 1.2 1.4 1.7 1.9 

Hawai'i 

Maui 

0.0 

0.0 

0.0 

0.0 

0.0 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.2 

0.1 

0.2 

0.2 

0.2 

0.2 

0.3 

Table B i l . Pumping DR potential estimates (MW) 

Grid Interactive Water Heating (GIWH) 

For this analysis, only the residential class is considered. 

Based on the CLSs and the GEP 2008 report, contribution of the residential class to peak 

demand is 32%, 55% and 41% on O'ahu, Hawai'i, and Maui, respectively (see Table B 

2).85 In addition, the 2008 GEP study estimated that contribution of water heating to 

" I b i d . 

85 Ibid. 
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B. Estimation of Demand Response Potential 
Assumptions for Programs and Load Resources 

residential peak load is roughly 14% on O'ahu. Assuming that this proportion is similar 

for Hawai'i and Maui, and using the latest peak demand estimates for each island, 

contribution of water heating to peak demand can be approximated for each island. 

It is further assumed that up to 100% of the water heating load in the program can be 

controlled both up and down (10% down and 10% up) via special control and 

communications systems, and that by 2022, up to 5% of the total residential water heating 

load on each island will parhcipate in the GIWH program, with a linear increase from 0% 

in 2014. 

Economic and especially regulator)' economic hurdles must still be cleared, as discussed 

in Chapter 3. As a result of the prevailing regulatory risk, the Companies have been 

relatively conservative in their projections regarding GIWH. However, the Companies 

are very excited about the technology's ability to contribute to regulating reserve and 

accelerated energy delivery and will continue to pursue it aggressively. 

Based on the assumptions above, GIWH DR potential estimates for each islcuid are given 

in Table B 12. From 2022 onwards, estimates are assumed to stay flat. 

2014 2015 2016_ 2017 2018 2019 2020 2021 2022 

O'ahu 0.0 0.3 0.7 1.0 1.4 1.7 2.1 2.4 2.7 

Hawai'i 

Maui 

0.0 

0.0 

0.1 

0.1 

0.2 

0.1 

0.3 

0.2 

0.4 

0.3 

0.5 

0.4 

0.6 

0.5 

0.7 

0.5 

0.7 

0.6 

Table B l 2. GIWH DR potential estimates (MW) 

Customer Generation 

This category includes customer-sited generators that can respond to capacity needs by 

the grid. Table B 13 summarizes the Customer Generation DR potential by island, by 

year. Once the DR potential estimated for 2016 is achieved, estimates in future years are 

assumed to remain flaL 

O'ahu 

2014 

0.0 

2015 

0.0 

2016 

5.0 

2017 

5.0 

2018 

5.0 

2019 

5.0 

2020 

5.0 

Hawai'i 

Maui 

0.0 

0.0 

0.0 

0.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

3.0 

Table B 13. Customer Generation DR potential estimates (MW) 
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B. Estimation of Demand Response Potential 
Assumptions for Programs and Load Resources 

Detailed assumptions for each island are provided in the following subsections. 

O'ahu 

Based on a 2014 Customer Generator Site survey,^^ there is approximately 20 MW of 

customer generators ready to participate in new Hawaiian Electric DR programs with 

minor upgrades and permitting. It is assumed that roughly 15 MW of this potential is 

already participating in the CIDLC program, and therefore only 5 MW will be available 

under this program. It is also assumed that all the upgrades and permitting is completed 

by the end of 2015, and the equipment becomes operational with 5 MW starting from 

2016. After 2016, the potential remains the same. 

Hawai'i 

Given lack of data for Hawai'i customer-sited generators, and the island's similar peak 

demand characteristics with that of Maui, its customer generator potential is assumed to 

be the same magnitude with MauL Please see the next section for how Maui's potential 

was derived. 

Maui 

A recent Demand Response Feasibility for Water and Wastewater facilities in Maui 

determined that there is 6 MW of potential for customer-sited generators.^^ It is assumed 

that 50% of this total potential can receive the required permitting, and that these 

resources become operational starting from 2016. After 2016, the potential remains the 

same. 

8̂  Hawai'i Electric Companies Customer Generator Survey, prepared by IPKeys Technologies LLC in 
April 2014. 

"Demand Response Feasibility Study Phase-1, MECO, Brown & Caldwell, 2014. 
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B. Estimation of Demand Response Potential 
Assumptions for Programs and Load Resources 

Average Hourly Potential Availability by Program and Grid Service 

• I 

Table B 14. Average hourly potential availability by program and grid service 
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C. RATES OF SELECT SCHEDULES 

HAWAIIAN ELECTRIC 

Schedule J - General Service Demand 

Demand Charge 

mssmmmB 

Effective Sep 1, 2012 

$11.69/kW-mc 

l̂£lgE@5(3aIiM£ai]Q 

Schedule DS - Large Power Directly Served Effective Sep 1, 2012 

JQrEf^;ip?(§CEigp ^SSSSuS> 

Demand Charge 

Schedule P - Large Power 

^mm' i Custom 

Demand Charge 

jbnercivicnarSe 

$21.00/kW-mo 

!cSnts?kV/Kl mm' 
Effective Sep 1, 2012 

®®Hu®. ^ 
$24.34/kW-mo 

^j^^\m&(3sssm53iMi 
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Mau l E iac l r i c 
Hawa i ' i E lec t r ic L ight Integrated Demand Response Portfolio Plan 1 5 4 



B. Rates o f Select Schedules 
Hawai'i Electric Light 

HAWAI'I ELECTRIC LIGHT 

Schedule J - General Service Demand 

.Customer .Charge ^i;-'̂ r:.T >--.v;^". 

Effective Apr 9, 2012 

$38/mo for single-phaseservice, $64/mo' three-1;'•: 
• ;~ . " . i V v ..•.•'.•:." • ' • v - ; , ^ ; - • : ' • , : . • : ' • v^ • ' - •<: - i - - - • •• , • ; . ; ^ '. 
phase'service ' p i - - ;̂?>----.,- /:^r:--.' 

Demand Charge 

Energy Charge 

$10.25/kW-mo 

I fS io 'S^ceSs /kV^ /h v;J 
3i:.l_a.'. SZ] 

Schedule P - Large Power Service 

Customer Charge 

Demand Charge 

Energy Charge , 

Effective Apr 9, 2012 

$400/mo: 

$19.50/kW-mo 

21.8184. cehts/kWh A:. 
. i - . J 

MAUI ELECTRIC 

Molokai Division 

Schedule J - General Service Demand 

Customer Charge" 
^^•- -Hi- ; t j i - ; . • • • \ . 

Effective Aug 1, 2013 

$37/mo for single-phases service,*^ $47/mo threes;-% 
phase service ;v.-; hL'f -: : :• J 

Demand Charge $10.00/kW-mo 

Energy Charge / % -̂ <t̂  -:f v-H % ' ̂ ^̂-̂  / l > - ^ ^ 4-^: ;|-36,9?Q5' cents/IWh^^y^^if^fe: ̂ ^ 'f ̂  = '̂ •^•>b ^ ̂  C ' -

Schedule P - Large Power Service Effective Aug 1. 2013 

r ^ ^IT ! Cus tomerCharge $150/mo:-?i: ^<^f 

Demand Charge 

Energy ..Charge 

$18.00/kW-mo 

29.5392 cehts/kWh 

sj:::3Eii:3Earst2!siEs TT^^T -•Tî ,'̂ ?!gT^̂ x:'̂ „TFTTCr;̂ .'',-'H7t.'r.,Liy"s.-r«"' ?-'."-T.'S'̂ r̂̂ -''-' •••^,ii'-^~i^r~w~r} 
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B. Rates of Selea Schedules 
Maui Electric 

Maui Division 

Schedule J - General Service Demand 

fom;ftiT7Tr??fgfeTg^ 

Demand Charge 

QmmiSi^n^ 

Effective Aug 1, 2013 

$10.00/kW-mo 

>SQj3()@S@SiMMi> 

Schedule P - Large Power Service 

(an;fflTMT^(qhrg=> 

Demand Charge 

JlpiEIggfiSSp) 

Effective Aug 1, 2013 

^MuE) 
$20.00/kW-mo 

& ŝm^@3iMmii 

Lanai Division 

Schedule J - General Service Demand 

faiT:fflTMrn?(g^n^ 

Demand Charge 

\mm®m^ 

Effective Aug 1, 2013 

$11.50/kW-mo 

(immmmsm 

Schedule P - Large Power Service 

@E[Sp=I?®S©D .:/ 
Demand Charge 

tenergyj !®EDp. 

Effective Aug 1, 2013 

:wmm • 
$22.00/kV^-mo 

^s^mmMSSJ^ 
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