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Agenda

» 3:10 - Welcome, Introductions and Meeting Objectives

» 3:20 — Report on Verification Results for PY17

» 3:35 - Technical Reference Manual (TRM) and TRM Framework
~» 4:00 - Possible Updates to Avoided Cost Assumptions

» 4:15 - Infroduction to PY19-21 Program Design

» 4:.55 - Addifional Discussion

= 5:10 -Adjourn
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PY 1/ Verification Results

(with highlights of future verification efforts for PY18 and Peer Program)

Sue Hanson, Tetra Tech
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Agenda

» Overall Results
» Verification Activities
» Recommendations

» PY2017 Performance Overview



Overall Results

» Met or exceeded PY2017
targets in nearly all
performance metrics

County of Maui (13% spending)
County of Hawali'i (13% spending)
Multifamily Direct Install kWh Savings

= Very close to meeting peak kW Multifamily Direct Install Customers Served

TOrgeT (96% Of TorgeT) Small Busine ss Direct Install kWh Savings
» Fxceeded kWh and TRB targets SmallBusine ss Direct Install Customers Served

Exceeded economically Total Resource Benefit

disadvantaged targets Peck Demand Reduction 1 —
» Exceeded customer satisfaction First Year Energy Savings

target

0% 25% 50% 75% 100%  125%  150%
» Met all ([ond exceeded some) Percent of Target

Market Transformation targets
» Close agreement with Hawai'i Energy overall results

» Great collaboration and assistance from Hawai'‘i Energy and HPUC staff



Verification Activities

» |n-depth review of program reported savings
» 100% tracking system review of deemed savings — conformance to TRM
» Reviewed sample of 174 projects across residential and business programs
» 30 site visits

» |ndependently calculated Peer Comparison Group savings

» Reviewed customer satisfaction and documentation from Market
Transformation programs to verify activities

» Surveyed professional training participants on value and satisfaction
perspectives

» Activities informed TRM updates and other analytic and policy
discussions

» Developed recommendations for consideration in future program
years



Recommendations

» Continue current practices for business program documentation
= |mprove savings estimation approaches and data tracking:

» TRM updates and measure characterizations

» Clarity of database information

» Consider how projects, measures, and programs align in relation to NTG
assumptions and intent of TRM programmatic definitions and NTG factors

» Establish metric calculation method and data organization for Market
Transformation programs — similar to a TRM characterization

» Consider diversifying timing and methods for gathering customer
satisfaction information



Resource Acquisition:
PY2017 Performance Overview

» 136,619,053 verified kWh (105% of target)
» 20,863 verified kW (26% of target)
» $335,480,042 total resource benefits (102% of target)

» QObservations

41% first year energy savings are
residential

High reliance on lighting savings across
residential and business programs

Generally good adherence to the TRM
for deemed savings projects

Custom commercial projects were well
documented and with reasonable
savings

TRBs are substantial with calculation
differences due to several measure life
adjustments

» Overall all - solid results and in-line with expectations



Customer Equity:
PY201/ Performance Overview

» Small business direct installations
» 769 participants (123% of target)
» Over 9.5 million kWh savings (139% of target)
» Mulfifamily direct installations
» 5,970 units served (139% of target)
» Over 1.7 million kWh savings (133% of target)
» Hawai'i County and Maui County spending target met

» Demonstrates effort to include all eligible islands

» Savings are occurring across Hawai'i Energy’s territor
Y



Market Transformation:
PY201/ Performance Overview

» Market Transformation efforts

|Oy the groundwork for Participant Satisfaction with Professional
. . . Development Training Attended

ongoing savings opportunities

28 26
9
m_ _

» Professional development hours of Very Satisfied  Neither Dissatisfied ~ Very

Troining exceeded 'I'Orge'l's satisfied satisfied dissatisfied
nor

dissatisfied

ctivities verified included:

» Social media followers and workshop
parficipants far exceeded targets

» Codes and Standards targets all
exceeded



Customer Satisfaction:
PY201/ Performance Overview

» Goal of 8.5 out of 10 average overall satisfaction rating

= Hawai'i Energy surveys indicated 9.2 out of 10 overall
satisfaction rating

» Focused on email survey responses from those receiving rebates



PY19 TRM Update &
The New TRM Framework

Steve Schiller, EEM
Sue Hanson, Tetra Tech




PY19 TRM Review and Update

Energy Efficiency Manager Presentation
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Purpose of TRM Review & Update

» The |last major review of the PBFA TRM was conducted during PY 12
» Subsequently, there have been some changes, ‘around the edges,’ to the TRM
» The TRM was due for a major review and update because of need to:
» Align baselines with current market conditions and codes & standards changes
» Benchmark algorithms against industry best practices

= |[ncorporate newer, more applicable data to estimate values for key parameters
and metrics

» Modify measures to reflect program changes

- Focus on maximizing rigor and fransparency

March 2019 TAG Meeting — PY19 TRM Review and Update



Prioritization
P rOC eSS of Measures and General Information for Review and Update
- Review of Process with TAG (Sep 2018)
- Review of measures and areas to be updated with EEM, Hawai'i Energy, and HPUC

The TRM review and
update was conducted
by the EM&V Conftractor, Review

AEG, with guidonce from of High Priority Measures and Information by Comparing with Best Practices
the EEM, HPUC, Hawai'i

Energy, and TAG Hawai'i-Specific Analysis
of Key Parameters

Update
of TRM Measure Entfries and General Information

QA/QC
of PY19 TRM and Associated Analysis Files by AEG

Review
with EEM, Hawai'i Energy, and HPUC

Delivery
of Approved PY19 TRM

March 2019 TAG Meeting - PY19 TRM Review and Update



Prioritization

» Used 4 criteria fo determine a score
for each measure

» Had 5-point scale for scoring the
criteria

» Selected the measures with highest
scores

- 20 Measures

March 2019 TAG Meeting — PY19 TRM Review and Update

Updates Required
as Result of Prior
Verifications

High Savings
Impact

TRM Measure
Prioritization
Criteria
Codes and o
Opportunities for
S’rond.ords Improvement in
Compliance

Requirements

Rigor



High Priority Measures Reviewed

Priority

LED

olar Water Heater
Occupancy Sensor
VRF Split
Refrigerator

Solar WH Tune-Up

VFD Pool Pump

Score for Residential
Measures
0% 20% 40%

0% 80%
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100%

Priority Score for Business

Generdl Lighting
Dimmable LED
Stairwell Bi-Level
Refrigerated Cose
Occupancy Sensor
Energy Advantage
EMS

Chiller

VFD Water Pump
VFD Booster Pump
VFD Pool Pump
Solar Water Heating
VRF AC

Measures
0% 20%

40% 60%

80% 100%



Additional Factors and Metrics Addressed In
PY19 TRM Update

» Fffective Useful Life (EUL) of Measures

» Fquivalent Full Load Hours (EFLH) and Hours of Use (HOU)
» Coincidence Factors (CFs)

» |nteractive Effect (IE) Factors

» Net-to-Gross (NTG) Ratios

» System Loss Factors (SLF)

» Avoided Energy and Capacity Costs

...and other general information updates

March 2019 TAG Meeting — PY19 TRM Review and Update



A Benchmarking Analysis Process Was Used
For Updating TRM

Review and comparison with industry best practices for similar measures
and programs

®» AcCross Measures
= FUL
» NTG ratios
= For Priority Measures
» Measure details (particularly baseline and efficient case definitions)
» Analysis approaches and algorithms
» Values and assumptions related to key parameters

- Used reputable sources

- Assessed reasonableness of current approaches
- Applied median values of sources reviewed

March 2019 TAG Meeting — PY19 TRM Review and Update



EUL Results

v EUL is the median number of years a measure is in place and operationadl

v It is used along with annual energy savings to determine lifefime savings

v Approach assumes no savings at end of EUL

Approach
PP . - Effect on EUL
» Compared EULs with California’s DEER 1%

2020 values (all measures) 15%

» Completed additional benchmarking
for priority measures

» Used median value across sources
reviewed for updated EUL

» EULs for lamp measures are now based
on the rated lamp life and HOU of the
lighting, which vary by building type

March 2019 TAG Meeting — PY19 TRM Review and Update

51% o No Change

= Changed to Variable

Q%A

14%

m Decreased
® Increased

® Made Custom



NTG Review

v' NTG — A ratio of the net impacts to the gross impacts of an energy efficiency measure or program

v Gross impacts — The difference in energy consumption with the energy efficiency measures
promoted by the program in place versus what consumption would have been without those
measures in place

v'Net impacts — The difference in energy consumption with the program in place versus what
consumption would have been without the program in place

Results
» Benchmarked NTG ratios with similar programs and measures
» Updated Business Hard to Reach value from 0.99 to 0.91
» Other NTG values were found to be reasonable




Hawal'i-Specific Analysis

Hawai'i-specific analysis focused on key metrics that apply to Hawai'i's climate and
Hawaiian Electric Company’s electric power infrastructure

» Equivalent Full Load Hours (EFLH) — space cooling and water heating

» Analyzed hourly load profiles specific to Hawai'i weather stations and IECC Zone 1A
building prototypes from the U.S. DOE OpenEl Data Catalog

» Hours of Use (HOU) - lighting
» Used benchmarking
» Coincidence Factor (CF) — space cooling, water heating, lighting

» Analyzed hourly load profiles specific to Hawai'i weather stations and IECC Zone 1A
building prototypes from the U.S. DOE OpenEl Data Catalog

» |nteractive Effects (IE) —residential and business lighting/HVAC interactions
» Used simulation modeling and benchmarking

» System Loss Factor (SLF) — by island
» Used HECO data

» Avoided energy and capacity costs

» Covered in Avoided Cost presentation
March 2019 TAG Meeting - PY19 TRM Review and Update



Example EFLH and CF Comparisons

EFLH, Cooling

6000

£ 5000
O
I

T 4000
O
O
—

= 3000
L
5

2 2000
>
»]

S 1000 | ‘
0
X \ AN R
QCJ \\(\ 6@{\(\ O\e ‘\\ \ \)@
ebo O‘O N \@ ’\ «

&

mPYI8 mPY19

March 2019 TAG Meeting — PY19 TRM Review and Update

CF, Linear Lighting Fixtures
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System Loss Factors — Approach

» Difference between the amount of electricity that is generated at an electricity generating unit and the
amount that is consumed is made up by losses in the T&D system

pdate Approach:

» Source "Losses and Unaccounted for Energy" from HECO website - https://www.hawaiianelectric.com/about-
us/key-performance-metrics/power-supply-and-generation
®» | osses include “...amount of energy that is lost as heat or through other means (such as theft) or used by the Company
between the point where energy generated at power plants entfers the grid fo the point of measurement at customer’s
meters.”

» There does not seem to be huge variances for the last five years of data (per EIA definitions). Taking the values
calculated for T&D losses (per the EIA definitions), the statewide last five-years reported average is about 5.2%.

» Asreference, the national average is also about 5% - hitps://www.eia.gov/tools/fags/fag.php2id=105&1=3

» We calculated average across 2014-2018 values for each island

» Adjusted to remove estimate of theft and the utility's own electricity consumption in its building and facilities
(SUbTrOCTed 0.1 %) > reflects T&D losses March 2019 TAG Meeting - PY19 TRM Review and Update


https://www.hawaiianelectric.com/about-us/key-performance-metrics/power-supply-and-generation
https://www.eia.gov/tools/faqs/faq.php?id=105&t=3

System Loss Factors — Results

PY18 TRM Updated for PY19 TRM

County System Loss Factors

Island System Loss Factors

| Hawaii [NV 6.3%
e B Ll oo %
| oahu  [ERIRVEA 5.0%

Moloka’i 8.5%

4.2%
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Measure Example: Residential LED Results
PY18 TRM and PY19 TRM Comparison N

Gross and Net First Ye_or Peack Demand
Key Updates: Reduction

» Changed baseline lamp types to EISA- g 8812 77
compliant T ooos //'
» Changed from single to dual baseline 8 g 0006 77 % 77
= |s'BL: EISA Tier 1 (halogen) D500 ’ y % . /
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o
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Quick Reminder - Why a TRM
Framework?

» Guide the development, maintenance, and application of the TRM

» |t is vital for all parties to have a shared understanding of the approaches and
methods that will be used to measure program success

» Since the determination and verification of impacts is highly dependent on the TRM, it
is important for the content of the TRM to be developed in a transparent and well
documented manner

» TRM Framework indicates decisions on topics such as:
» Roles and responsibilities
» The process for TRM revisions
» The TRM approvals process
» TRM format

» The Hawai'‘i Energy TRM and TRM Framework are intended to be flexible and
living documents



Notable Changes in the TRM Process

» TRM Administrator

» Starting with the PY19 TRM, the TRM Administrator is a role delegated by the HPUC to the
EM&YV Contractor Team - currently the AEG Team

» TRM Update Process
» TRM update requests need to be submitted to the TRM Administrator, who:
*  Annually reviews and prioritizes the list in consultation with EEM, TAG and HPUC

. Researches and develops first draft TRM updates for needs identified through the
prioritization process

. Identifies changes, gathers input, prepares draft TRM

. Reviews draft TRM with EEM, HPUC and Hawai'i Energy

. Prepares updates and submits final TRM for approval by HPUC
» Schedule Changes

» Verification process will begin sooner than usual, with a draft report being submitted to the
EEM by November 30t

» Updated TRM will be submitted for review by the TRM Administrator to the EEM, HPUC, and
Hawai'i Energy by November 30" each year

= Submitted for approval by the HPUC by January 15" each year

» Proposed mid-program year changes can be submitted by Hawai'i Energy (or TAG
members), for changes to the current TRM (along with estimated impacts), but changes
must be reviewed by the TRM Administrator and EEM, and approved by the HPUC



TRM Framework — Other Key ltems
Covered

» Guiding principles, such as best available data, best practices, prioritization,
and stakeholder involvement

» Document control, including responsible/accountable parties, respective
stakeholder roles

» Measure baselines from which measure savings must be determined

» Key TRM metrics and adjustment factors, including guidance on the minimum
set of descriptions and afttributes needed to define a TRM measure and ways to
determine those metrics and factors using Hawai'‘i-specific data and
benchmarking

» Use of the TRM is expected of Hawai'‘i Energy, the EM&V Contractor, planners,
and regulators as the primary reference standard

» Deviations will only occur in exceptional cases where alternative approaches are pre-
approved by HPUC

» Subject to HPUC guidance/approval, the TRM will be fully incorporated into the
assessment of potential, energy efficiency plan development, implementation, and
verification activities



Where to find the Hawai'‘i Energy TRM
Framework

» Once it has been approved, it can be found on the Hawai'i Energy
webpage:

» hitps://hawaiienergy.com/about/information-reports



https://hawaiienergy.com/about/information-reports

Possible Updates to Avoided Cost
Assumptions

Steve Schiller, EEM




Avoided Costs

Avoided costs refers to the costs of those electricity resources that are

deferred or avoided by the efficiency resources being evaluated for cost-
effectiveness.

The avoided costs are what make up the utility system benefits of
efficiency resources.

In this discussion we are just covering classic components of avoided
energy and capacity costs — e.g., construction, fuel, O&M and probably
some basic regulatory costs imbedded in the costs of building and
running a power plant and T&D system

What is not explicitly defined or covered are other utility system benefits
that can be avoided by efficiency and other distributed resources. These
would include items such as increased reliability and resilience, Demand
Reduction Induced Price Effects (DRIPE), and credit and collection costs.

These other ‘benefits’ can be included in the avoided cost or as Non-
Energy Impacts in a cost-effectiveness or TRB calculation. For more
information on this subject see National Standard Practice Manual,
https://nationalefficiencyscreening.org/

March 2019 TAG Meeting



https://nationalefficiencyscreening.org/wp-content/uploads/2017/05/NSPM_May-2017_final.pdf

What and Why

» Avoided costs are currently published in the Technical Reference
Manual (TRM) and used in the Total Resource Benefits (TRB)
calculations to value the Hawai'i Energy programs

= Our goal of our review was to:

» Assess if the TRM-listed avoided costs are consistent with HECO's current
avoided costs

» Recommend whether or not an update to the avoided costs is
appropriate for PY19 and perhaps PY20, prior to the next major HECO
avoided cost update.

March 2019 TAG Meeting - Avoided Costs



What we found

» Avoided energy and capacity costs currently assumed for the
TRB calculations appear to not be comparable with current
HECO avoided costs

» Assumed avoided energy costs are higher than current HECO avoided
energy costs

» Assumed avoided capacity costs also appear to be higher — unless the
most expensive power plant options are used as the basis for avoided
capacity costs

» For both energy and capacity avoided costs, how much they
should change from current values depends on a number of
assumptions, including what is the right proxy for avoided power

plants and energy costs (e.g., fuel oil versus low to zero cost
renewables).

March 2019 TAG Meeting - Avoided Costs



» New Hawai'i Energy avoided energy and capacity costs be applied for
PY19 and PY20

» Simplified analyses and assumptions
» HECO generated avoided cost values that are currently available
» [n addition, we are suggesting that:

ormal updating of the Hawai'i Energy avoided costs be
mplemented once new data are available from HECO's Integrated
Grid Planning process

» Avoided costs be multiplied by site savings, and not site savings plus
the SLF, to determine TRB — as the avoided costs seem to already
include T&D losses

» We are not suggesting changes to definition of the peak savings period
and how peak savings are determined; however, in the near future we
strongly suspect that will be appropriate.

March 2019 TAG Meeting - Avoided Costs

What we are recommendinge

HECO will be preparing new
avoided cost values as part
of the Integrated Grid
Planning process starting
around the middle of 2019
and probably continuing into
2020. This implies that the
earliest new avoided cost
values would be available

from this process is for PY2021.
https://www.hawaiianelectric.com/abo

ut-us/our-commitment/investing-in-the-

future/integrated-arid-planning



https://www.hawaiianelectric.com/about-us/our-commitment/investing-in-the-future/integrated-grid-planning

Implications

» Efficiency portfolios will still be quite cost-effective from a
classic utility (or program administrator) cost test
perspective

» However:

» Updated avoided costs will result in much lower TRB values being
calculated for PY2019 and PY2020, than in prior years

= The TRB goals for Hawai'i Energy should be modified accordingly

March 2019 TAG Meeting - Avoided Costs



Current Avoided Energy and Capacity Costs

» Avoided energy and capacity costs were updated by the prior
PBFA contract manager at the end of PY15

» Avoided energy cost set at $0.161/kWh beginning in PY2015, then
escalated by 3% per year.

» A table of capacity values was also created

March 2019 TAG Meeting - Avoided Costs



HECQO's historic costs (from 2012)
are on HECO's website. Their data
includes three costs: On-Peak, Off-
Peak, and Schedule Q.
https://www.hawaiianelectric.com/billing-

ond—pov/rﬁenf/ro‘res—ond—
requIo’n/ons/ovoided—enerqv—cos’rs

he figure shows that the avoided
energy costs in the Hawai'i Energy
TRM have been higher than HECO's
indicated avoided energy costs for
O’ahu since the first use of the 16.1
cents/kWh in the TRM. This frend
seems to be continuing.

March 2019 TAG Meeting - Avoided Costs

Avoided Energy Cost, cents/kWh
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Calculating New Avoided Energy Costs —
first approach
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https://www.hawaiianelectric.com/billing-and-payment/rates-and-regulations/avoided-energy-costs

Another source of avoided energy costs are HECO,

HELCO and MECO 2018 Electric Utility System Cost
Data Filings for projected avoided energy cost
data that apply to qualifying small power
production facilities and qualifying cogeneration
facilities.

This figure shows plots of the avoided costs data
from thesefilings for 2018, 2019 and 2020 avoided
energy gosts for Maui, Hawai'i and O'ahu
(avergge of off-peak and on-peak values). Also
shown is a weighted average for all three islands
suming 15% weighting each for Maui and
awai'i and 70% weighting for O'ahu — which
approximates the source of efficiency savings for
each island). Also show on the graph is the PY19
TRM-based value for Hawai'i Energy avoided costs
at 18.12 cents/kWh.

This alternative source of avoided cost data also
indicates that the current TRM-assumed avoided
energy costs values are higher than current and
projected values.

March 2019 TAG Meeting - Avoided Costs
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Calculating New Avoided Energy Costs —
second approach

PY19 TRM Value
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2018
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Oahu Avg of Off & On Peak

weighted avg avoided cost

2019 2020
Hawaii Avg of Off & On Peck

e Projected PY 19 Avoided Energy Cost Per IRM




How to calculate

Calculating Avoided Capacity Costs

Results — using 3@ Method

» There are several ways to determine avoided
capacity values:

1.

Perhaps the best way using an integrated resource
planning approach with a capacity expansion model
to determine avoided costs, with distributed electricity
resources competing against conventional
generafion options.

Recgnt or projected power purchase agreement
(PP'A) prices are also interesting data points.

A simple, but reasonable, way to calculate avoided
capacity value for efficiency measures is to estimate
the cost of building a power plant in the year of the
efficiency measures’ installation and using an annual
capital recovery value (associated with financing the
power plant and perhaps utility rate of return, taxes,
depreciation, etc.), plus annual fixed O&M costs, to
determine an annual value for that plant’'s capacity.

March 2019 TAG Meeting - Avoided Costs

Any new avoided capacity costs are dependent on what
is assumed for proxy avoided power plant(s) — for example,
using data provided by HECO -

» Assuming a 100 MW plant costing $1,338/kW results in
avoided capacity costs on the order of 2 of what is
currently assumed

®» Assuming, a 18 MW plant costing $5,061/kW indicates
the current assumptions for Hawai'i Energy avoided
capacity costs used in the TRB are comparable.

However, irrespective of what assumptions are made:

» The current annual values seem higher than one
would expect

» The values used now are at least 5 years old

= With more renewables on the system, we would
expect capacity values to change

» The 76% factor used in the TRM for allocating capacity
values between the islands is based on a 2013
assumption




Avoided Capacity Cost Example

Example Calculation — Nominal (Current) Dollars

Efficiency measures’ peak kW savings (assumed to be 100 kW
coincident with utility - and power plant - peak demand)

Efficiency measure EUL 10 years
Year installed 2018

51500700
S0t

$1,500/kW * 0.116/yr = 174.00 $/kW-Yr
$174.00/KW-Yr + $20.00/kW-Yr = 194 $/kW-Yr

Net present value of Avoided Capacity Cost (Capital + $1,428/kW

Fixed O&M Cost) - 10 years

Avoided Capacity Value of Efficiency Measures installed
in 2018 with EUL of ten years

TIn this simple example, the fixed O&M is not escalated as it should be to obtain a nominal value for the O&M costs

100 kW * $1,428/kW = $142,800
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Intfroduction to PBF PY2019 — PY2021
Program Design

Brian Kealoha, Hawai'i Energy




TAG Discussion

Steve Schiller and Ted Pope, EEM
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