


ROADMAP FOR TODAY

- Agenda
- Overall PBFA Background
- Data Mining
— Solar Water Heating vs. PV
- Specific Programs
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State of Hawaii - Historical Business Electrical Costs
Hawail Erergy 1958 to 2010 - $/kWh

MNotes:

1. Figures are in real dollars with no inflation adjustment.

2. Hawzii Energy derived estimates are provided for review and discussion purposes only.
Time series data are not fully notated or researched verified and it not intended to be used
for critical budgeting and planning purposes as a prediction of future electrical costs.

. Business Cost Data 1958 to 2009 from rttp:/ hewsii gov/dbedt/infofeconomic/ gt book
ok_time_series)

. Business Cost Data 2010 from ntta://hewsii gov/@oedt/finfo,/=conomic/dats_reports, rEy-trends)

. 0l Cost from nttp/ forscastohart oom,/chart-crude-oil itmi

=== il Price - 5/bbl
- BUsiness - 5/kWh
== Estimated Business at = 0.0153e0.514x r2=0.90 - 5/kwh

— Estimated Business at 5.7% per year since 1988 - 5/kwh
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“Progress is not created
by contented people”

— Frank Tyger




1. Maximizing Impact of Capital Investments
Commissioning / Optimization Work

Small Business Participation

2.
3.
4.

Landlord / Tenant Issues




Master Metered Account
Building & Equipment Code Changes

Renewable Curtailment on Neighbor Islands

S.
6.
7.
8.

Individual Behavior Based Changes




PY2010 Contribution by Category in Order of Lifetime Energy Impact

Program
Demand
(kw)

%

Program
Energy
{(kwh 1st yr.}

Program
Energy
(kWh Life)

1.
2.
3.
4.
5.
B.
7.
8.
9.

R = i i ==
i S o =

CFL- Residential

TS

Building Envelope Improvements

TS/ TSHO

HVALC - Chiller

HWVAC - Package & Split Units

High Efficiency Water Heating - Heat Pumps
Solar Water Heating - Contractor - PBFA 5750
EMERGY STAR - Refrigerator - ARRFP/SEP
Delamping - T8/T12

Delamping with Reflectors - T8/T12
Building Controls

LED

EMERGY STAR - Clothes Washer

Mew Home - Energy Modeling

CFL - Business

HVAC - Cooling Tower WVFD

EMERGY STAR - Refrigerator with Recycling
EMERGY STAR - Refrigerator

EMERGY STAR - Window AC

CO Demand Control Ventilation - Parking Garage

6,970
1,671
568
692
530
791
232
533
282
272
152
211
641
213
621
78

39
155

88

41.0%
9.8%
3.3%
4.1%
3.1%
4.6%
1.4%
3.1%
1.7%
1.6%
0.9%
1.2%
3.8%
1.2%
0.0%
3.7%
0.5%
0.2%
0.9%
3.2%
0.5%

45,779,857
14,445,561
4,424,902
6,212,285
3,442,410
3,439,363
1,364,449
2,402,913
2,141,950
1,790,631
1,701,894
1,664,489
3,924,237
1,618,697
950,106
4,985,218
934,847
965,743
958,035
1,092,618
767,847

228,899,287
202,237,854
86,971,989
86,971,989
63,438,924
51,590,534
37,288,981
36,043,698
29,987,304
25,068,834
23,826,523
22,475,446
20,381,786
19,424,362
19,002,119
16,982,427
14,022,709
13,520,407
13,412,492
13,111,415
11,517,702




PROGRAM COST EFFECTIVENESS

Energy Saved per Dollar Invested

$1.00 Incentive $75 Incentive

26 kWh - 1st yr. 694 kWh - 1st yr.

130 kWh - 5 yr. 9,716 kWh - 14 yr.

140 30
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= - 20 >
= %
= 80 =
= - 15 =
@ 60 $750 Incentive $75 Incentive -
: 1,669 kWh - 1st yr. 181 kWh - 1st yr. ~
= 10 25,035 kWh - 15 yr. 1911 kWh-11yr | 0 S
s =
~
B E—
0] (0]
Solar HW CFLs Bounty Refrigerator Clothes Washer
W Lifetime Energy First Year Energy
(kWh/S - Life) (kWh/S - 1st year)
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RESIDENTIAL TARGETING

Note:
-402 495 Schedule R Accounts

-Average Energy Data between 6/2008 to 5/2010
- Median = 489 Average KWh/Month

-Average = 595 Average KWh/Month

Average Monthly Usage
Residential Customers
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Rank
1

2
3
4
5
6
7/
3
9

Zip Code
96762
96821
96795
06734
96712
96761
96706
96743
96825
06792
96819
96744
96708
96707
96779

Count

330
/7,095
2,453
15,381
2,680
9,403
19,186
5,465
12,544
13,059
9,398
18,382
3,266
13,340
1,164

Average
kWh/Month
793
783
757
702
695
671
667
663
657
653
638
624
620
617
609

City
Laie
Honolulu

Waimanalo

Kailua
Haleiwa
Lahaina

Ewa Beach

Kamuela
Honolulu
Waianae
Honolulu
Kaneohe
Haiku
Kapolei
Paia

County
Honolulu
Honolulu
Honolulu
Honolulu
Honolulu

Maui
Honolulu

Hawaii
Honolulu
Honolulu
Honolulu
Honolulu

Maui
Honolulu
Maui




Rank
56
57
58
59
60
61
62
63
64
65
66
67
68

Zip Code
96822
96757
96785
96728
96710
96772
96748
96737
96777
96783
96780
96815
96814
96826
96770

Count

19,655
294
1,554
278
196
940
1,574
1,299
540
824
187
12,361
7,290
14,956
468

Average
kWh/Month
402
390
388
384
384
383
379
373
372
355
348
339
323
320
310

City
Honolulu
Kualapuu
Volcano
Honomu
Hakalau
Naalehu
Kaunakakai
Ocean View
Pahala
Pepeekeo
Papaaloa
Honolulu
Honolulu
Honolulu
Maunaloa

County
Honolulu
Maui
Hawaii
Hawaii
Hawaii
Hawaii
Maui
Hawaii
Hawaii
Hawaii
Hawaii
Honolulu
Honolulu
Honolulu
Maui




BUSINESS TARGETING

Office Buildings - Energy Use Load Factor Review

Energy Usage (kWh)
= Demand Density
x Load Factor

X _Square Footage

=
f
=
=]
=
]
o
w
o
2]
S
=
2
w
c
@
(=]
2]
c
m
E
@
(=]

Note:

- Excludes Residential Mixed Use and Data Centers.
- Average Demand Data between 6/2008 to 8/2009

- Includes 71 Commercial and Government Buildings
- 20,000 sq. ft. to 922,000 sq. ft.

300 400
Load Factor (Hours per Month)




How many
energy efficiency experts

does It take to change a
light bulb?




DEPENDS ON THE SIZE OF BULB

One?




DEPENDS ON THE SIZE OF BULB

One”?

and...

Location,

Funding Source,

Procurement Method,

Legal Review Requirements,
Environmental Compliance,
Generational Technology Compatibility,
S Training,

Ongoing Maintenance...




Energy Consuming Equipment / Building Envelope / Maintenance / Operations

End User Behavior

Owner Occupants / Property Managers Lessees Investors / Landlords
AOAO
Facilities, Engineering || Accounting / Fiscal / Master Planning
and & Maintenance Procurement

‘ Mechanical & Electrical ‘ Engineer & ‘ General ‘ Energy Service

Contractors

Architects Contractors

Companies

Professional Equipment Suppliers Community Action Banking / Financing
Organizations Retailers Manufacturers Groups

Public Benefit Fee Administrator Electric Public Utilities State, County and Federal
“Hawaii Energy” Energy Offices

Public Utilities County Councils & County & State
Commission State Legislature Administrations

Hawaii Clean || Hawaii Energy || Hawaii County Energy || Maui County gy

Energy Initiative Policy Forum Advisory Commission || Energy Alliance Task Force (Honolulu]




Benchmark your Operations

Location to location
Submetering high energy users / equipment
Energy per production output

kW/Sq. Ft. & kWh/Sq. Ft. — Local Data Coming

Soon

19



Manage Resources and Production
Optimize Distribution / Ops /Storage
Consumer Awareness / Behavior
Catch and Fix leaks

Use Efficient Fixtures

Minimize Landscaping Use
Monitor Cooling Towers / Industrial
Optimize Collection

Manage Processing / Reuse

Start over
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Domestic Water
Booster Pump Retrofit

V]

Actual Energy (KWh) Use per Day

— Predicted Energy (kWh) Use per Day
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- Incentives and education for the installation
of billing submeters

- AOAO Residents and Business Tenants
within a master metered facility.

- Motivation and ability to directly benefit
from energy efficiency |mprovements and
behaviors. ~
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$1,000 Contractor Incentive or

$1,000 Interest Buy-Down
= 100 point inspection

= 90% water heating cost reduction - about $10-
$15 per person

- 35% Hawaii State Renewable Energy Tax Credit

= 30% Federal Tax Credit

= Opportunities for Water Conservation actions




SCENARIO 1

Mo Rebate Tax Basis

Mo Financing State Tax Credit 35% Limited by Max Credit
Federal Tax Credit 30%

Met Cost

SCEMARIO 2
With Hebate Contractor Price
5 T750.00 State GET 4 712%

Hehate

Tax Basis
State Tax Credit 35%
Federal Tax Credit 0%

Met Cost

Met Rebate Benefit Mo Rebate
"Deleveraged” Rebate

Effective Savings




SCEMARIO 3
Mo Rebate
with Financing
Mo Buydown

Tax Basis
State Tax Credit 35%
Federal Tax Credit 30%

Interest Payments
Met Cost

6,600
(2.250)|Limited by Max Credit
(1.980)

25



Solar Water Heater Incentive Participants Savings Review

400
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Total Metered Annual Energy Reduction (kWh)




Savings Algorithms
Solar Water Heater - Non-Military Single Family Home

Energy per Day (BTU) = (Gallons per Day) x (Ibs. per Gal.) x (Temp Rise) x (Energy to Raise Water Temp)

Hat Water nesded per Perscn
Average Occupants x

Household Hot Water Usage
Mazs of Water Conversion

Finizh Temperature of Water
Initial Temperature of Water -

Temperature Rise

Energy to Raize Water Temp

13.3 Gallons per Day per Person
377 Persons

20.2 Gallons per Day
8.3 Ibs/gal

130 deg. F Finish Temp
7o deg. F Initial Temp

55 deg. F Temperature Rize

1.0 BTU { deqg. F f Ibs.

Energy per Day (BTU) Needed in Tank

Energy per Day (BTU) Needed in Tank

BTU to kWh Energy Conversion

Energy per Day (kWh)

Days per Month

Energy (kVWh) per Month

Days per Year

Energy (kWh) Needed in Tank to Heat Water per Year
Elec. Res. Water Heater Efficiency

Base SERWH Energy Usage per Year at the Meter

23,008 BT Day

23,006 BT Day

3,412 kWh/ BTU
6.7 kWh/ Day
304 Days per Month
205 kWh ! Month

365 Days per Year
2460 kWh/ Year

0.890 COP
2,733 KWh{ Year

KEMA 2008

133
h/Year




PV Panels to Cover Elec. Res. Water Heater
Elec. Res. Water Heater Energy
Days per Year
Peak Equivelant Sun Hours
AC PV 5ystem Size
DC-AC Factor
DC PV 5ystem Size
PV System Cost per Watt
PV System Cost
Potential Tax Benefit

Potential Net PV Cost

DC PV 5ystem Size
DC per Panel Qutput (Micro-lnverter)
Mumber of Panels

Low
2,733
365
3.0

Med High
2,733 2,733 (kWh/year)
365 365 Days
4.0 5.0 Hrs/Day

2.5
0.85

1.3 1.5 kw
0.85 0.85

5

2.9

2.2 1.8 kw
400 5 4.00 fwatt

5

8809 S 7,047
65% 65%

5

4,581

1.8 kw
220 Watts

8.0 Panels

10 Panels to
Cover Water
Heating!




® Direct Installation Lighting & Restaurants

® Businesses saving over $1.2 Million per
year in reduced operating costs.

® $3.6 Million of Incentives to Date
® > 3.5 Million kWh and 290 kW

® LED Introduction Program




ARRA / DBEDT 15,000 Homes Kapolei / Ewa Experience

62,000 Home — Maui and Hawaii County — 2012

Social Media — Facebook Contests coming on-line




REFRIGERATOR PROGRAMS

® Landlord Specials (<$600 Price Point)
® Refrigerators with Recycling

® Bounty Program




LIGHTING INCENTIVES

= Incandescent Lamps

= Ceramic Metal Halide
= CFL
= LED

“ .+ Four Foot Lamps

= Low Wattage T8s — (25/28 W)
= High Efficiency Ballasts
= Delamping

= Controls

= Occupancy Sensor
= Time Clock / EMCS
= Bi-Level / Re-circuiting




Status
Education and Awareness
Greater Availability

Recycling
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HOME DEVELOPMENT PROGRAM

Energy Efficiency Inside
® IECC 2006 Baseline Home
® As-Built
® Next Level of Efficiency

® Net Zero




CUSTOMIZED INCENTIVES

Day Peak
Demand Incentive
(HVAC Only)
12to 2 p.m.

$0.08 ki

Energy Evening Peak
Measure of Life Reduction Demand Incentive
Incentive 5to 9 p.m.




VIELEL

Oahu 1-808-537-5577
Neighbor Island 1-877-999-7242
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