Hawaiian Electric Company, Inc. - PO Box 2750 - Honolulu, HI 96840-0001

William A. Bonnet
Vice President
Government & Community Affairs

The Honorable Chairman and Members of
the Hawaii Public Utilities Commission

465 South King Street

Kekuanaoa Building, 1st Floor

Honolulu, Hawaii 96813

Dear Commissioners:

Subject: Docket No. 05-0069
Energy Efficiency Docket

VBR K

August 28, 2006

On August 24, 2006, HECO/HELCO/MECO filed a revised response to CA/HECO-IR-9,
which included as attachments updated Exhibits 7, 81, 10, 12 and 13. Attached are updated

supporting workpapers for Exhibit 7.

If you have any questions on this matter, please contact Dean Matsuura at 543-4622.

Attachment

cc: Division of Consumer Advocacy
R. Young, Esq.
H. Curtis

C. Freedman

W. Bollmeier II

H. A. Dutch Achenbach
L. D. H. Nakazawa, Esq.

Sincerely,

o 2B

K. Davoodi

B. Moto, Esq.
K. Datta

R. Reed

J. Crouch

G. T. Aoki, Esq.

! Exhibit 8 was not updated but was included in the revised IR-response so that these related exhibits are together to

better facilitate their review.
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Amounts Tor 1307
Measre st P:vouyp:'h Base Case | Efficiency Case] Measure LI Unk e Number of
9 e Lite Unis Rebete Level Unit Rebade Mesure Amount per
PW:')W' Measurs (b) Assump-tions Valve | Messurs KW | Measure kW et Parts Pant
Packaged/Spkt
SOFE- {Air-Cooledi) | Packaged/Spit There are 30.96
B 20% EER=8.0 {base | (Air-Cooled) 15 0.06783 879.513 per ton tors of cooling in a1 $60 per Ton 82477 8 $51.820
case from BEST| EER=10.0 SOFF-pisting
prototype)
Packaged/Spit
REST. (Air-Cooled) | Packaged/Spit ‘;"" oo 13
A 8% EER=8.0 (base| (Ar-Cooled) 1 2666 | 1082817 perton coolng in REST 1 s50 peeTon $1.080 s $6,750
Hating casn trom BEST|  EERs110 exisiing (romprised|
prototype) of 2 7-lon uriks).
Window AC This measre
BOFF- EER « 8.4 (bass]  Window AC aseumos that there
Exaing 5% ase lrom BESTH  EERM12D 2 0.70040 2142857 | parwindow AC | are2 wm:‘ cc 2 $75 perTon $150 19 $2813
prototype) inataled
Window AC Tris measure
REST- EER « 6.4 {ase]  Window AG assumes that thare
Exetng 5% case irom BEST|  EER=120 12 0.70040 2142857 | por window AC | are 2 window AC 2 75 per Ton $150 8 $038
prototype) Joutaded por
Duikiing.
Thers are 30.98
Yors of cooling in
Packaged/Spit SOFF-axsting.
{(Water-Cooled) The impacts for thist
EER=10.2 mMoAsUTe Was
(orivactvaiua | oOKegeuSpR estimaled by
SOFF- —ing (Water-Cooled) m the
E 10% reiaton | Ceepat40 15 0.09095 025796 perton itoing 31 $160 per Ton $4,054 13 $61,920
Mating betwesn Rir (based on HECO) impacts for the
cooled Dase | o, ying levels) scubvmiect. i
cans 8.0 and cooled packsged
case AC wystem by
1.0 factorof 128
(detived from
BEST naw)
a. HE Cooling [ Thars are 89.9 tones
(four types) ol cooling ks LRET- 9478 67387 7818
Packaged/Spi wisting. The
(Water-Cooled) impacts for this
EEAR10.2 TOLIATS Was
wRET (Goed e bivstersieod estimated by
" relation multiphying the
Py 10% Setwesn alr (b::sﬁﬂ:ieoco 5 014661 1240282 perton impacis for the [ $160 per Ton $14,384 3 $178,800
coolad base on equivalent air-
Qualitying levels}
cane 8.0 and cooled
AC system by &
11.0} factor of 128
(derivad from
BEST runs}.
Thwara are 202.1
tors of cooling in
Packnged/Spit sting.
(Water-Cooled) The impacts for this
EERw102 Sk measire Was
SeHO- (oo vaion | (L0 eatimatod by
c 1Y usng Telaton | T pep 1y 0 15 0.00000 607.670 perton mudtiping the 22 $180 porTon $32.3%6 ] $202,100
asting between air {8 on HECO) impacts for the
cooled base ) oquivaient air-
case B.0ang | UaHig levels cooled
cose AC systombya
1.0) factor of 128
{derived from
BEST runs).
LOFF- Water-cooled | Water-cocled There are 870 tons
1% rifugal chil chifer 20 0.03360 184.783 parton | of odling in LOFF- 970 $20 parTon $10,400 13 $242,500
KWAOR « 0.83 |- kW/on = 0.50 eetng.
SHOT- Watercooled | Water-cocled There are 208 tons
E 0% ritugal rugel chiler| 20 0.08572 402.736 parton  lofoooknginSHOT:| 206 $20 perYon $4,120 3 $51.500
KWAon = 0.72 | kWhon = 0.63 wisting.
Watsr-cooled | Water-cooled ‘There ars 567 tons)
. 0% vitugal chiler cnwer] 20 ooarzs | 272440 porton  |olcociegintHOT| 567 20 parTon $11.340 13 $141,750
sting KWhon u 0.63 | kWhon = 0.50 eristing.
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im) impacts per Participent 1107
- Weight of Asbate Aversge
ative Etficiency Moasure Comments/ | Assumed Unit} Weighted Waighted
Measure Prototype In Base Case w 9 pment
Prﬁ‘:;vpi Moasurs (b) Case Lite KW Units Assump-ions Valve Woasure kW | Mossure kih Amm Lol Eqﬂull 1
This measure
install Wall- assumes that 25
No Occupancy Switch Sopting-control
SHOT-New 5% Scnl:ra Occupancy 8 0.02500 116.100 per sensor occupancy 25 $20 per seneor $500 1 8625
Sensors s8r078 are
iratalied per
building.
h, Occupancy Sensors This measure 0.681 3210 $353 $2,304
assumes that
instali Wall- 100 lighting-
No Occupat Switch
LHOT-New 5% Qceupancy Comancy 8 0.02500 116,100 per sensor occc::;:cv 100 s20 persensor 52,000 1 $2,500
Sensors 88nsors are
instalied per
bullding.
This measurs
Install Wall- assumes that 2
tighting-control
AEST-New|  20% No g‘:'“g":"“" Ocsc:"p:?\cy 8 002500 118.100 persensor | occupancy 2 s20 per sansor $40 s $200
Sengors sensors are
instalied per
bullding.
This measurs
assumes that
[natall Wall- 10 lighting-
g No Occupancy Switch control -
LAET-New 10% Sensors Occupancy 8 0.02500 116,100 per sensor accupancy 10 $20 per sensar $200 3 $500
Sensors $en80rs are
instalied par
building.
Pramium- There are 330
¥ Standard Fen HP of supply per
LOFF-New| . 40% Motors Emcm:ln 15 0.00700 40.100 per HP fans in LOFF- 330 §10 horsepower $3,%0 14 $46,200
New.
i. Premium Efficiency Motors Standard Fan Premium- L:"J :,“;92'3 per
(impacts based on KEMA SHOT-New 0% Efficiency Fan 15 0.00700 40.100 per HP 25 1.181 8,853 $10 $250 $1,6859 11 $2.625 $18,355
avaluation resutts for HECO) Motors Motors fans :tiHO‘F ' horsepawer
LHOT-New|  30% standara Fan | FORNT 15 0.00700 40.100 HP W :;;;3 88 $10 per $880 1 $0.240
Motors Motors i g pex fans in LHOT- horsepower ’
New.
Thare are
install window 42 of window 1223.52 2 of per square
SOFF-New 60% No window fiim | tint film {see 20 0.00074 7.852 ares window area 1,224 $0.35 foot of window $428 o $0
note (f) below] pov SOFF-new ared
e " building. 50
j. Window Tinting There are 0.540 8,878 $568
Install window 12 of window 2219.82112 of per square
SCHO-New 40% No window film ] tint film [see 20 0.00000 38672 area window area in 2,220 $0.35  foot of window s777 ] $0
note {f) below] SCHO-new area
building.
BACKUP TABLE NOTES:
{a) LOFF«iarge office; SOFF=small office; REST=restaurant; LRET=large retall; SCHO=school; SHOT=small hotel; LHOT= arge hotelresort; GROC=grocery store; Existing=existing vintage, Nt ion vintage
{b) Weights d by HECO GEP using
{c) Data extracted from Building Energy Simulation Toot {BEST) mods! runs developed by HECO consuftant GEP during Phase i of this project. Values reflect buliding characteristics from Oahu.
{d) Cost data d from measure and by HECO QGiobal Energy Partners during Phase | of this project.

{e} The Department of Energy and the Energy Star program estimate the life of CFLs to be In the range of 8,000 to 12,000 hours. For this analysis, it is assumed that pin-moured CFLs have & life of 10,000 hours, while Type A mounted CFLs have a fife of 8,000 hours.

Assuming that each GFL famp is used on average of 4 hours per day (the Energy Star savings caiculator also aseumes this valus), pin-mounted CFLs havs a life of about 7 years and Type A CFLa have 8 iffe of about 5 years. Data for manutaciurers indicste that cold-cathode
CFLs last about 25% longer than Type A mounted CFLs. As such, cold cathode CFLs are estimated to hava a iife of about 6 years.

{f) The window tinting measure involves applying reflective film to existing window glass. For existing bulidings, the base case window is comprised of single-pane glass with a solar heat gain coefficient (SHGC) of 0.81, while the base case window in new constructions is comprised
of double-pans glass with 8 SHGC value of 0.76. This impacts for the window tinling measure ware sbiained from BEST modei runs by lowering the SHGC vaiue of the base case window by 50%.
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TABLE 4: BACKUP FOR COMPONENT/PROGRAM LEVEL SAVINGS, PARTICIPANTS AND INCENTIVES
ENERGY SOLUTIONS FOR THE HOME (ESH)

NUMBER QF NEW PARTICIPANTS (1}
| Number of Participerds
Com) 2008 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 27 2018 2019 2020 2021 2002 2023 2024 2025
a. CFL Package 80000 26667 10000 10000 [ 0 0 0 0 0 0 0 0 [ 0 ] ° ] 0 0
b. HE Room A'C 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000 4000
¢. HE Split System AC 625 825 625 625 625 625 825 825 825 625 825 825 625 825 625 825 825 825 825 825
. Enargy Star Celling Fans 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500 2500
a. Energy Star Appliances 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000 5000
1. Equipment Sarvicing 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1250 1280 1280
TOTAL -- NEW PARTICIPANTS | 73375 40,042 23375 23,375 13,375 13,375 13975 13375 13375 13,375 13,375 13,375 13,375 13375 133718 13375 13,375 13375 13,378 13,375
NUMBER QF CUMULATIVE PARTICIPANTS
Equipment Life Number of Participants
Component {2 2008 2007 2008 2009 2010 2011 2012 2013 2014 2018 2018 2017 2018 2019 2022 2023 2024
a. CFL Package 5 60,000 86,667 96,687 106,867 108,667 46,667 20,000 10,000 9 [ 0 0 0 [} [} [/} ] 0 o 0
b. HE Room A/C 12 4,000 8,000 12,000 16,000 20,000 24,000 28,000 32,000 36,000 40,000 44,000 48,000 48,000 48,000 48,000 48,000 48,000 48,000 48,000 48.000
c. HE Spit System A/C 12 825 1,250 1875 2.500 3,125 3,750 4,375 5,000 5,625 6,250 6,875 7.500 7.500 7,500 7.50¢ 7,500 7.500 7,500 7.500 7.500
d. Energy Star Celling Fans 10 2500 5,000 7.500 10,000 12,500 15,000 17,500 20,000 22,500 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000 25,000
6. Energy Star Appliances 12 5,000 10,000 15,000 20,000 25000 | 30000 | 35000 40,000 45,000 50,000 55,000 e0000 | 60000 | 60000 | 60000 | 60000 | 60000 | e0000 | 60000 | 60,000
{. Equipment Servicing 2 1,250 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2,500 2500 2,500 2,500
[TOTAL -- CUMULATIVE PARTICIPANTS‘ 73,375 113,417 135,542 157,667 168,762 121,917 107,375 108,500 111,825 123,750 133,375 143,000 143,000 143,000 143,000 143,000 143,000 143,000 143,000 143,000
CUMULATIVE ENERGY SAVINGS (GROSS CUSTOMER LEVEL kWh)
Unit § 3 Cumuiative Energy lons kWh (Gross Customer Level)
Component mpact (3) 2008 2007 2008 2009 2010 2011 2012 2018 2014 2018 2018 2017 2018 2019 2020 2021 2022 2023 2024 2028
8. CFL Package 196 11,765,263 16,004,269 16,855,147 20,816,024 |20,916,024§ 9,150,760 | 3,921,754 1,860,877 [ [} [ 0 0 [ 0 0 0 o [ 0
. HE Room A/C 373 1,491,360 2,982,720 4,474,080 5,965,440 7,456,800 | 8,848,180 | 10,439,5211 11,930,881 13,422,241 14,813,601 16,404,961 | 17,896,321} 17,896,321 | 17,896,321 | 17,896,321 | 17,896,321 | 17,896,321 | 17,896,321 | 17,886,321 | 17,896,321
¢ HE Spit System A/C 545 340411 860,822 1,021,234 1,361,845 1,702,056 | 2,042,467 | 2,382,878 2,723,290 3,083,701 3404112 3,744,823 4,084,935 | 4,084,835 | 4,084,035 | 4,084,935 | 4,084,935 | 4,084,935 | 4,084,935 | 4,084,035 | 4,084,935
d. Energy Star Caifing Fans 385 986,250 1,872,600 2,858,750 9,845,000 | 4,031,250 | 5,917,500 | 6,903,750 | 7890000 | 8,876,250 | 9862500 | 9,862,500 | 9,862,500 | 9,862,500 | 9,862,500 | 9,862,500 | 9,862,500 | 9,862,500 | 9,862,500 | 9,862,500 | 9,862,500
©. Energy Star Appliances N3 1,565,133 3,130,267 4,695,400 6,260,533 7,825,667 | 390,800 | 10,955,833} 12,521,087 14.086.200 15,661,333 17,216,487 | 18,781,800 | 18,781,600 | 18,781,800 | 18,781,600 18,781,800 | 18,781,800 | 18,751,600 | 18,781,800 18,761;0&1’)
{. Equipment Servicing 820 77510 1,550,202 1,550,202 1,550,202 1,550,202 | 1,550,202 | 1,550,202 1,550,202 1,850,202 1,850,202 1,850,202 1,850,202 | 1,550,202 | 1,650,202 | 1,550,202 | 1,650,202 | 1,550,202 | 1,560,202 } 1,550,202 | 1,550,
136955 890 | 36,154,038 | 38576316 | 40908593 | 45381748 | A8 76655 155 175657 152 175 657 |55 175 557 153 175 567 {53175 557 [52.175.557 | 55,175,557 | 52,176,557 62,175,657 |
TOTAL -- GROSS CUSTOMER LEVEL 16,923,519 27,310,780 33,854,812 39,998,844 144,381,908 136,999,890 [ 38,154,038 | 38,576,316 40,808,503 45,381,748 48,778,852 152175557 152,175 657 |52 175557 152,175,557 {52 175,557 mmmi&*
TOTAL -~ GROSS SYSTEM LEVEL {4) 19,051,580 30,744 998 37,886,763 45028531 145,062,840 141,652 471 |40,700,257 | 43,427,126 48,153,904 51,088,312 54.812,363 {58,7368,415 158,736,415 {58,736 415 | 58,736,415 | 58,736 415 | 58,736 415 ww%
TOTAL - NET SYSTEM LEVEL 8) 16,183,843 26,133,247 32,203,743 38,274.251 142468421 135 404,600 | 34,505,219 | 36,913,057 39,230,895 43,425,085 48875500 148025 852 148,926 052 |40 826 952 |49,825952 | 49,825 852 MMML&&.
CUMULATIVE PEAK DEMAND SAVINGS (GROSS CUSTOMER LEVEL kW)
Cumuiative Peak Demand Reductions kW {Gross Customer Level)
Component Unit Impect (3) 2006 2007 2008 2000 2010 2011 2012 2013 2014 bk 2016 2017 2018 2019 2020 2021 2022 2023 2024 2028
0 0
8. CFL Package 0.04 2,196 3 3,537 3.903 3,803 1,708 732 a8s ¢ [ [+ 0 0 ] ] [ o 0
b. HE Room NG 0.1¢ 761 1.521 2,282 3,043 3,803 4,564 5,326 8.085 6,846 7.807 8.367 9,128 8,128 8,128 8.128 8,128 8,128 8,128 9.123 :,;:?
€. HE Split System A/C (] 197 393 580 787 984 1180 1377 1574 1. 1,967 2,164 2,361 2,961 2,381 2,381 2,361 2,361 2,381 2,:;!; ;25
d. Enargy Star Ceiling Fans 0.01 13 25 38 50 83 75 88 100 113 125 125 125 125 126 125 125 126 1257 over coer
8. Energy Star Appliances 0.12 579 1,158 1737 2318 2,894 3473 4,052 4631 5,210 5,789 6,388 6,047 6,047 8,947 6,847 6,047 8,847 6,94 583 963
1. Equipment Servicing 0.38 491 883 083 863 983 983 983 983 883 283 283 883 983 983 983 883 983
OTAL -~ GROBS CUSTOMER LEVEL 3236 252 5,166 061 12,630 11,683 12,556 13,739 3822 16,470 18,007 19,543 19,543 19,543 19543 | 19,543 | Mm%%%
TOTAL - GROSS SYSTEM LEVEL (4) 4,768 184 10,318 475 14,218 13,480 14,135 15,466 8,708 18,542 2027 22000 | 22000 | 22000 %WWW
OTAL - NET SYSTEM LEVEL (5 4,053 939 8,771 60 | 72085 | 11466 | 12015 | 12146 4278 15,760 17250 18,700 | 18700 | 18760 | 8700 | 18,700 ] 16700 | 16,700 | 18,700 | 18700 ]
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Component 20-Year Budget (Escaluted at 2.2% per year)
2008 2007 2008 2009 2010 2011 2012 2013 2014 2015 2018 2017 2018 2019 2020 2021 2022 2023 2024 2025
Direct Labor
Base 871,770 $74,182) $76,048] $77.678 §79,591 $82,615| $85,755 $89,014) $92,396] $85,9807| $99,552| $103,335 $107,261 $111,337| $115568] $119,860] $124,518| $129.250{ $134,161 $138,259|
Incrementat $55.004 356,342 $57.733 $50.165f  $60.606]  $62.000|  $65.300f $67.781 $73.0300  $75.805 $01.6760  $04.780]  $68.001 SOLM5| 594,818  $88.420) $106.042
Total Labor §126,774]  $130,534| $133,782] 136,843 §140,197| $145524] $151,054] $156,784] $162,753] $168,897] $175357] $182,020] $188,937] $196,117] $203,568] $211,305] $219,335] $227,669] $236,321] $245,301
Outside Services
Implementation §379,903]  $368,204] $382,196]  $396,719] $411,704] $427,442] $443,685| $460,545 $496.212] $515,068] $534,640|  $554,957| $576,045] $507,035| $620,656] $644,241] $668,722] $604,134| $720,511
Tracking $11,111 $22,222 $23,066] s23943| s24.883| s25797]  s26778]  $27.795) $20.948  $31,086]  $32,267] $33,483]  $34,766] $36,087] $37.458)  $38,882
Evaluation $21,820 $22,649) $23,510) 324400| $25331] $26,204| S27,283]  $28,330) $30,524)  $31,684]  $32,888 $34,137]  $35435| 836781]  $38,178]  $59,830
Agdvertising $115,500 $117,889) $122,472) $127,127] $131,957| $138,971 $142,176] 3147 579 $165,050 $177.833] $164,580] $191,605{ $1958,886] $206,443)
Admin/Misc $65.009 $67.229 $60.687 S$72.008)  $75.024|  §77.575|  $80.834] $63.839 $101.106]  $104.8491 $108.9377 SU13.076] $117.373
Total Quiside Services $5083,433] $598,203] $620,931 $844,500] $720,766 $836,727, $901,527( $935,785] $971,344] $1,008,255| $1,046,569|
TOTAL IMPLEMENTATION COSTS $§720,207] _ $726,827] §754,713]  $761,343) $871,821| $1,012,084] $1,131,801] $1,174,914] $1.219.560] $1,265,804
TOTAL IMPLEM COST
{Descalated stanlng in 2007
because of cha $720207  $702,146| $727.084]  $752,739]  $779,534] $809,156 $871,821 $975,033 §1,000.464] $1,131,901] $1,174,814] $1,219,560] $1,265,904)
I*rom. mms:u? COST (Escalated © 2.2%) $720,207]  $717,503 §743,080]  $769,200] $706,684  $826,050) _——m $1,114,454] $1,156,803] $1,200,762] $1.246,391] $1,203,754
Return on Costs (15% of Implem+incentives)
SQURCENOTES:
{1) Number of participants derived based on Number of lor Bum Green based on p A 1-year lag from time of design 10 occupancy.

{2) Equipment Lifetime derived from HECO Phase Il atudy Lﬂmlmes for

(3) Unit impact for all water heat measures based on HECO A&S report (5/31/05), Attachment B Lpdme o( DSM(S unn savings values basad on the 2001-2003 Impact Evaluation Study (Xenergy) May 2005, Table 1-1.
Unit impact for BuitGreen packages based on backup analysis (see table below)
{4) Customer to Generation Ratio (system loss factor) = 1H17%

(5) Gross to Net Ratlo (based on program free-rider rate) = 0.841

{applied to energy savings)
0.885 {applied to peak demand savings}

"(B) incentive levels for Solar Water Heat and HE Water Heat based on HECO Energy ices (current p i J]

Incentive level for Tank and Timer basad on $330 for new water heater plus controller. In addition, $60 blil crodh per year applied to all cumulative pariicipants,
Incentive level for CFLs are $5/bulb (higher than ESH program due to added costs associated with due to packaging and other materials costs).

lavels for
Bronze Package:
Sitver Package:
Gold Package:
Gold-Plus Package:

(7) The incentive amount of $60 par year for Tank and Timer is applied to the aggregate number of cumulative participants sach year; thus the i

based on the following assumptions
25% of customer equipment cost
25% of customer equipment cost
25% of customer equipment cost
50% of customer equipment cost

costs are reflective of these

{8) Equiment Cost Calculations for solar water heat:

Average Equipment Cost

HECO rebata

Net after HECO Rebate

Federal Tax Credit

Net after HECO Rebate
plus Fed credit

State Tax Credit

Nst Cost to Customer

Not Cost plus HECO rebate

2006-2007 008 & beyond
5,000 5,000 Source: HECO Energy Services
1,000 1,000
4,000 4,000
1,200 - 30% of net coxt after rebates and before state tax credits; phases out starting in 2008
2,800 4,000
1,400 1,400 35% of installed cost less rebate with a cap of $2250
1,400 2,600
2,400 3,600 Note: This cost is usad for the TRC test

Source for Equipment cost of other water heat measures: HECO Energy Services.
Source for BuiltGreen measure costs based on backup analysis (see table below).

{9} The cost of the CFL package is assumad $5/bulb (coat s different than that for ESH and RLI b
{10) Source: HECO Energy Services.

of packaging, etc.). paid is 100% ($5bulb).
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