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Vision: Creating a Sustainable Energy Future

* Areas of Focus

* Energy Efficiency
Renewable Energy
Green Buildings
Climate Change
Transportation
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CCSE Services

« Cash Incentives

« Educational Workshops

* Resource & Tool Lending Libraries

« Technical Assistance

- Technology Display Center

« Distributed Generation Assessment Services
- Carbon Impact Assessment and Management

« Technical and Policy support for Local
Governments
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Trash Disposal
. Compostables

Recycle
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Housekeeping

* Online Registration is the best way to guarantee a spot
* Restrooms

* Phones Off

« Shhhh. . . Quiet in Hallway

« Sign-in Sheets & Evaluations
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CCSE Disclaimer

Workshops are provided as a public service with the
understanding that the California Center for Sustainable Energy
makes no warranties, either expressed or implied, concerning

the accuracy, completeness, reliabllity, or suitability of the
Information.

The California Center for Sustainable Energy does not
endorse any particular product, manufacturer or service
mentioned and does not represent that any goods or services
are fit for any purpose or use.
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Household Energy Use - California

Household Energy Use - California

Office Equipment
Refrigeration /- Hoat/ Coold Hot Water

Ventilation g s : — Cooking

Lighting

Miscellaneous
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Example Residential Utility Bill

d
SDGE A@JSempm Energy utiity”
Account Number Cycle Questions? iPreg
1234 567 890 1 06 Please Call: 1-800-411- SDGE (7343)
SDGE RESIDENTIAL CUSTOMER Por Favor Llame: 1-800-311-SDGE (7343)
101 ANY Web Addi
Date Mailed:  Jul. 10, 2008 Page 2 of 2
Service/Rate Dates/ Meter Therm Total Usage Amount
Meter# Meter Readi Constant | Multipli
GAS/GR 06-09 07-09
#12345678 1251 | 1283 1.000 1.022 33 Therms $21.40

Baseline Allowance 15 Therms

Baseline Usage 15Therms @ $.51653

Non-Baseline Usage 18 Therms @ $.75882

SDG&E's Average Cost Per Therm This Month $1.22688

s Energy Charge

Usage 33 Therms @ 31 22688 9/ 30 Days

Usage 33Therms @ $1.09505 21/ 30 Days
Total Gas Charges 58.85

ELEC/DR 06-09 07-09 | |
#87654321 44120 45158 1 1,038 kWh $87.36
Baseline Allowance 354 kWh
Baseline Usage 354 kWh @ $.02670
101% - 130% of Baseline 106 kWh @ $.04790
131% - 200% of Baseline 248 kWh @ $.11227
Over 200% of Baseline 330 kWh @ $.13634

DWR Bond Charge 1,038 kWh @ $.00477 4.96
Electric Energy Charge
Baseline - 354 kWh @ $.09887 35.00
101% - 130% of Baseline - 106 kWh @ $.09887 10.48
131% - 200% of Baseline - 248 kWh @ $.09887 24.52
Over 200% of Baseline - 330 kWh @ $.09887 32.63
Total Electric Charges 194.95
TheTotal Electric Charges shown above |nclude the following
n back of bill.
Electric Energy ... 102.63

DWR Bond Charge 4.96
issi 9.03
Distribution 62.40
Public Purpose Programs . i 18.02
Nuclear g .48
1 ition Charge -1.63

ity Services -.94

Total Electric Cost 194.95

OTHER ACCOUNT CHARGES

City of San Diego Franchise Fee Differential 1.03% Gas 5.78% Electric .. 10.09
Franchise Fees on Electric Energy d by Others 2.12
State Surcharge Tax 0.23
State Regulatory Fee DDOSB/Therm .00024/kWh 0.27
Public Purpose Program - Gas .05002/Therm 1.65
TOTAL AMOUNT DUE $268.16
All customers are required to pay a Competition Transition Charge as part of the charges 9

above, includin e who choose an electric seryi rovider other than SDG&E.
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Example Residential Utility Bill

+ SDG&E has updated bill format
* This old format is illustrative
- Updated format at

10
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Gas Charges

Service/Rate Dates/ Meter Therm Total Usage Amount
Meter# Meter Readings | Constant | Multiplier
GAS/GR 06-09 07-09
#12345678 1251 ’ 1283 1.000 1.022 33 Therms $21.40

Baseline Allowance 15 Therms

Baseline Usage 15Therms @ $.51653

Non-Baseline Usage 18 Therms @ $.75882

SDG&E’s Average Cost Per Therm This Month $1.22688

Gas Energy Charge
Usage 33Therms @ $1.22688 9/ 30 Days
Usage 33Therms @ $1.09505 21/ 30 Days

Total Gas Charges 58.85

11
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Electric Charges

ELEC/DR
#87654321

06-09
44120

07-09
45158

| 1 i 1,038 kWh

Baseline Allowance 354 kWh

Baseline Usage 354 kWh @ $.02670

101% - 130% of Baseline 106 kWh @ $.04790
131% - 200% of Baseline 248 kWh @ $.11227
Over 200% of Baseline 330 kWh @ $.13634

DWR Bond Charge 1,038 kWh @ $.00477

Electric Energy Charge

Baseline - 354 kWh @ $.09887

101% - 130% of Baseline - 106 kWh @ $.09887
131% - 200% of Baseline - 248 kWh @ $.09887
Over 200% of Baseline - 330 kWh @ $.09887

Total Electric Charges

$87.36

9.45
5.08
27.84
44.99

4.96

35.00
10.48
24.52
32.63

194.95

12
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Taxes and Fees

OTHER ACCOUNT CHARGES

City of San Diego Franchise Fee Differential 1.03% Gas 5.78% EIlectric .........cccoeevrrrerrrrrnnnn. 10.09
Franchise Fees on Electric Energy Supplied by Others ......ccooeeiiiiiiiiiciiiiiiireeeeeeeee e 2.12
State Surcharge Tax D0022/KW ..cinnninsnmmnaiiaimoimasm s s 0.23
State Regularory Fee .00068/Therm 00024/KWHh . 0.27
PUblic Purpose: Program = Gas OB 0 2/ T IVBITIY..xuusususse i i oo ssssvsses s i 1.65
TORAL ANOUINT DRIE < sisasnninsss s ansi s s s i s san s A s s s G i R R e AR R e e $268.16

All customers are required to pay a Competition Transition Charge as part of the charges

above, includin se who choose an electric seryi rovider other than SDG&E.

13
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Big Savers

* Lighting

* Insulation
 Ducting

» Air Conditioning

14




Center for

®,~ Sustainable Energy
\

CALIFORNIA

Lighting

Incandescent;:

Filament is heated to incandescence by
an electric current, producing visible light

5% of energy makes useful light.
Very inefficient: 15 lumens per watt
Lamp life is about 2,000 hours

Glass Bulb

Gas Filling
Tungsten Filament
Support Wires
Lead Wires
Dumet Wire
Exhaust Tube
Stem

Fuse

Cap

15
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Lighting

Compact fluorescent: -
« Excited gas produces light @ @

- Efficient: 50-100 lumens per watt

+ Lamp life is about 8,000-10,000 hours Wous g

Screw Bosa

+ Specialized Disposal Compact Husrescert eghi
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Lighting — Example Calculation

Days Cost
Device Watts | x Hours per x| per |+ Convert | _ KWh x kWh Rate | _ per
Day to kWh (assumed)
Year Year
60W Incandescent 60 X 4 x| 365 |+| 1,000 = 88 |x 0.14 =1$12.32
15W Globe CFL 15 X 4 x| 365 |+| 1,000 =] 22 x| 0.14 =| $3.08
Savings 66 $9.24

17




Center for
Qr’ Sustainable Energy

- CALIFORNIA™

Fans and Vents-\ /—Electnzc °/i)utlets

Windows x Floors, Walls,
and Cellmg
3%

5 Pldmbing
Penetrations Ducts
v 15%

18
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Ducts

* Ducts carry conditioned air
» Often very leaky (22% by volume)
* Installed in unconditioned spaces
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Thermal Resistance (R):

*  The effectiveness of insulation is
rated in terms of thermal
resistance, called R-value, which
indicates the resistance to heat
flow.

* Higher R-values mean more
insulating power. The R-value of
thermal insulation depends on the
type of material, its thickness, and l Crawl space y

Basement

its density.

20




Center for

‘Q:r" Sustainable Energy

CALIFORNIA

Solar Photovoltaics

* Produces energy from sun light
+ Best on south facing rooftops.

 Eligible for Federal Tax Credit
- May receive CA state rebate




Center for

®,~ Sustainable Energy
\

CALIFORNIA

Energy PRO: tool of the trade

* Full building energy simulation
* Used by HERS raters
- Standard evaluation of buildings

22
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® EnergyPro - [solar, savers 3000 sq ft house cz 10]

aZ Fle Edt Wew Tools Window Hslp

O A S | 8 2 3]0 3 & (A S 5l calkuate -+ &3 contents

Building Building - Residential Example
Project Design Data | Praject Title | Designer | Lighting Designer | Mechanical Designer | Utiity | Outdoor | HERS |
]
General
@ ResHVAC Building Mame: Riesidential Example location
= 13t Floor Zone Country: UNITED STATES
Evist v
L
State: California =
t@, P11 Roof Job Mo, 152000
Leftwal s City: Rancho San Diego
[ User Defined Edit L
H Letwindows e - O .
Back wall
Number Of Dwelling Urits:
I: ] oeck ncor
v
] Back windons =at =
w5 Rightwal Fies CalCERTS
\_E Rioht windows Calculation Hesting | Cooling | Intlight | EstLight Appliances | Misc  Renew  Fans | DHW DHW | Total HERS Index  Savings | #|
| Coverd Siab 136 1330 569 063 1913 63 000 3w 00| 1282 7299 100 bl
L Fentwal Rated Home ®M 272 a44 1.26 202 6% 0ol 188 00| 14 13273 273 0
- wall Insulsti 565 6303 944 1.26 208 6% 000 1527 00| 1am 16316 235 983
\—E Fiont Windows linsuiston ¥
Roof Insulation 2550 E425 a44 1.26 202 6% 000 1448 00| 14 157.38 226 $1.253
=<8 3nd Floor Zone
. Windows 25,61 4056 944 1.26 208 6% 000 1047 00| 1am 12373 185 $2.420
47 2nd F
g <hd float Floor Insulation 13,71 |74 a44 1.26 202 6% 0ol asr 00| 14 12118 172 $2643
A8 A1 Foot HYAC Duet Insulation 1532 3168 944 1.26 208 6% 000 788 00| 1am 108.03 153 13043
Front /sl HVAC Duct Leakage 077 262 a44 1.26 202 6% 0o 57 00| 14 2.3 123 $2516
LE Frant Windows Indoor Lighting 108 2256 7.55 1.26 208 6% 000 579 00| 1am 3041 126 13634
o Leftwal Outdoor Lighting 1081 2256 7.55 053 o 6% 000 579 0oo| 141 89,69 125 3682
LE Left Windows HYAL System 962 1526 7.55 053 208 6% 0o 579 0| 1am 8019 11 34008
Backi/al Domestic: Hot Water Heater 862 1626 7.55 053 o 63 000 579 ooo| 1174 7.8 107 4,060
Floof Insulation |0 7851 944 1.26 208 63 0o 1817 00| 1am 187.93 272 5241
Wall Insulation 566 EA03 a44 1.26 o 63 000 1527 ooo| 1411 16315 235 33
Floor Insulation ;18 8195 944 1.26 208 63 0o 1817 00| 1am 186.45 270 137
Windows e BT 944 1.26 o8 635 000 1524 0oo| 1411 16755 242 1,163
B HYAC Spstem EE AT 944 1.26 208 62 000 188 00| 1am 155.43 224 $1.478
.\ /4 Building
HYAC Duet Leakage 7 B2T4 944 1.26 208 63 000 1430 ooo| 141 157.40 225 1,204
HYAC Duct Insulation ?7E 7982 944 1.26 208 62 0o 1707 00| 1411 17850 258 $4230
Buiding Leskage W04 8272 944 1.26 208 63 000 18 ooo| 141 19273 273 0
Appliances |02 E2E7 944 1.26 032 6% 000 188 00| 1411 190.95 277 $111
Indoor Lighting ®11 8266 7.55 1.26 208 6% 000 188 00| 1am 19083 277 $113
Outdoor Lighting ®M 272 a44 053 202 63 0ol 188 00| 14 192,01 278 43
Domestic Hot Watet Heater B4 8272 944 1.26 208 65 000 188 000 1174 190.38 278 357 v
TOV Eneray Uss shown as kBUu/IEn of Condifioned Floor Area 2 3
2008 Title 24 f 2007 ASHRAE
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E PRO loading Order
Calculation Heating Conling It Light Ewut Light  Appliances Mizc FRenew  Fans DHw DHWw Tatal HERS Index | Savings
11.36 1330 A E9 063 1519 £.2A 0.o0 394 0o 1262 72583 100 $0

Rated Hame: 38.04 82,72 9.44 1.26 22.08 £.25 000 18.81 0.00 1411 192.73 279 $0
Wall [ngulation 2565 E3.09 9.44 1.26 2208 £.25 Q.00 18.27 0.00 141 16316 235 $3a3
Foof Insulation 25.50 E4.25 9.44 1.26 22.08 £.25 0.00 14.48 0.00 1411 167.38 226 $1.253
Windows 2561 40.56 3.44 1.26 22.08 £.25 Q.00 10.47 0.00 1411 123.73 185 $2.420
Floor Insulation 137 |74 9.44 1.26 2208 £.25 Q.00 357 0.00 141 12118 172 32643
HWAC Duct Insulation 16532 3168 9.44 1.26 22.08 £.25 0.00 7.88 0.00 1411 108.03 153 $3.043
HWAC Duct Leakage 1077 2262 3.44 1.26 2208 £.25 Q.00 5.79 0.00 141 92.33 129 $3.516
Indoor Lighting 1081 2256 755 1.26 22.08 £.25 Q.00 5.79 0.00 1411 0.4 126 $2.624
Dutdoor Lighting 10.81 2286 755 053 22.08 £.25 0.00 5.79 0.00 1411 83,69 125 $3.682
HWALC Spstem g.62 15.26 755 053 2208 £.25 Q.00 5.79 0.00 141 80.19 111 $4.004
Domestic Hot ' ater Heater g.62 15.26 755 052 22.08 £.25 Q.00 5.79 0.00 11.74 7782 107 $4.060
Foof Insulation 3810 78.51 9.44 1.26 22.08 £.25 0.00 1817 0.00 1411 187.93 272 $241
Wall [ngulation 2565 E3.09 9.44 1.26 2208 £.25 Q.00 18.27 0.00 141 16316 235 $3a3
Floor Insulation 3318 81.95 9.44 1.26 22.08 £.25 0.00 1817 0.00 1411 186.45 270 $137
Windows 3798 E1.17 9.44 1.26 22.08 £.25 0.00 15.24 0.00 1411 167.55 242 $1.163
HWALC Spstem 032 5314 9.44 1.26 2208 £.25 Q.00 18.81 0.00 141 165,43 224 $1.474
HWAC Duct Leakage 2720 E2.74 9.44 1.26 22.08 £.25 0.00 14.20 0.00 1411 167.40 226 $1.204
HWAL Duct Insulation 3275 75.52 9.44 1.26 22.08 £.25 000 17.07 0.00 1411 178.50 258 3420
Building Leakage 3804 8272 9.44 1.26 2208 £.25 Q.00 18.81 0.00 141 192.73 279 10
Appliances 38.08 8267 9.44 1.26 2032 £.25 0.00 18.81 0.00 1411 190,35 277 111
Indaaor Lighting 3I|NM 8266 755 1.26 22.08 £.25 Q.00 18.81 0.00 1411 190.83 277 $113
Dutdoor Lighting 3804 8272 9.44 052 2208 £.25 Q.00 18.81 0.00 141 192.01 278 £43 \ 24
Domestic Hot W ater Heater 38.04 8272 9.44 1.26 22.08 £.25 0.00 18.81 0.00 11.74 190.36 276 a7
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Energy Efficiency Loading Order

* Ranked most economical to least
* Interactive effects

- Used cost effective package
 Compared PV to EE

» Compared PV only to EE + PV

25
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Case Studies

* 30% offset:

» Cost Effective Energy Efficiency
* PV to offset similar load

* 90% offset
- EE+PV
« All PV

* Climate Zones 7 and 10
» 2000 and 3000 sq ft houses 26
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Percent Climate Climate
Scenario [Electricity Use Zone 7 Zone 10
2000 3000 2000|3000
Offset
sq ft | sq ft | sq ft | sq ft
EE Only ~30 - - - -
PV Only ~30 21 22 | 55 | 6.3
EE and PV ™90 34 | 44 46 | 55
PV Only ~90 55 | 6.5 10.2  11.8

27




Total Investment Costs

Percent Climate Zone 7 | Climate Zone 10
Scenario Electricity

Use 2000 sq | 3000 sq | 2000 sgq 3000 sq

Offset ft ft ft ft
EE Only ~30 S6,000 | $7,000 | S6,000 | S7,000
PV Only [~30 S14,000| S15,000  $38,000 | S43,000
EE and
o\ ~90 $29,000| S37,000 | $38,000 | S44,000
PV Only ~90 $38,000 | S44,000  $S69,000 | S80,000

28




First Year Savings

Percent Climate Zone 7 | Climate Zone 10
Scenario Electricity

Use 2000 sq | 3000 sq | 2000 sgq 3000 sq

Offset ft ft ft ft
EE Only ~30 $1,300 | $1,400 | $3,300 | S3,600
PV Only [~30 S800 S900 | $2,500 | $2,900
EE and
PV ~90 $2,200 | S2,900 | $4,800 | S5,600
PV Only ~90 $2,100 | S2,900 | $S4,000 | S5,500

29
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Evaluating Savings

« Simple Payback
« Initial cost + yearly savings
« Poorly captures value of complex cash flows
* Ignores time value of money

 Internal Rate of Return (IRR)

« Used to compare profitability of different investments
« Best used for similar projects

30
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Net Present Value

 Discounts future benefits in today’s dollars

» Powerful enough to account for full product life
cycle

« Captures positive and negative cash flows

- Demonstrates relative profitability

« Assumes known discount rate (opportunity costs)

31
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Simple Payback

Percent Climate Zone 7 | Climate Zone 10
Scenario Electricity
Use 2000 sq | 3000 sq | 2000 sgq 3000 sq
Offset ft ft ft ft
EE Only ~30 5 5 2 3
PV Only [~30 13 12 12 11
EE and
PV ~90 12 9 6 6
PV Only ~90 13 11 13 10

32
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Internal Rate of Return (IRR)

Percent Climate Zone 7 | Climate Zone 10
Scenario Electricity

Use 2000 sq | 3000 sq | 2000 sgq 3000 sq

Offset ft ft ft ft
EE Only ~30 22% 20% 55% 52%
PV Only [~30 7% 9% 9% 10%
EE and
PV ~90 9% 10% 17% 17%
PV Only ~90 7% 9% 7% 10%

33




Net Present Value (NPV)

Percent Climate Zone 7 | Climate Zone 10
Scenario Electricity

Use 2000 sq | 3000 sq | 2000 sgq 3000 sq

Offset ft ft ft ft
EE Only ~30 $15,000| $16,000 | S50,000 | S56,000
PV Only [~30 $2,000 @ S5,000 |$12,000  S$S18,000
EE and
PV ~90 S$11,000| $19,000  $51,000 | S63,000
PV Only ~90 S6,000 1 $18,000 | $S14,000 | S38,000
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| essons Learned

* Energy Efficiency enhances PV investments
» PV provides a profitable investment

* More extreme climates, bigger opportunities
» Loading order important

35
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California Solar Initiative
Solar PV rebate information may be found at

Contact:
« CSI Residential;: Benjamin.Airth@enhergycenter.org

« Presenter: Mike.Bigelow@enhergycenter.org
o www.EnergyCenter.org, 858.244.1177

Thank you for coming!
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