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LG&E/KU Residential Survey

Objectives and Approach
To inform the energy-efficiency potential study and future program design, Cadmus will conduct
telephonesurveys with 400 residential Louisville Gas & Electricand Kentucky Utilities customers.
Cadmus will use the surveys to assess general attitudes toward energy efficiency and to gather
information on program awareness, perceptions, and important factors that affect energy-efficiency
decision making. The surveys willalso be used to gather data to supplement existing saturation data and
collect general demographicinformation. The surveyis designed to explore the research topics

presentedin Table 1.

Key Areas of

Investigation

Table 1. Residential Research Topics

Research Topic

Survey
Questions

Awareness and knowledge of energy efficiency/saving energy

4,5,6

Assess
awareness, o  Concern and personal responsibility for saving energy 7
percepfions, o Actons taken to save energy 14,15, 16,17
acions relaed o [ o  Moivations to save energy 8,18
energy eficiency o  Barriers b saving energy 13
Assess efficiency e Awareness of energy-efiiciency programs 6
‘a)\rf?grr:::ass and e Previous partcipafon in energy-eficiency programs 9
percepfons o Information sources for program informafion 12
Assess key e  Major factors infuencing parfcipafon in energy-eficiency program, including 10. 19
factors aflecing rebates '
program o [f aware but not participaiing: major factors infuencing decision not to parficipate 1
paricipafon o Wilingness to participate in programs 19
e Recent equipment purchases 20b, 21b, 22b
o Heafing system and fuel type 20, 20a
gja::)fermnhl o Cooling system fype 21,21a
sauraon data e Water heafing system type 22,223
e  Consumer electronics 23,24, 25
. S 203, 20b, 21a
s Data on “high eficiency” equipment for CAC, heat pump, siorage tank water heat 21b, 222, 22b
s Building type
Gather customer e Own orrent home
demographic and ° Age of home A . 3,26,27, 28,
household ¢  Size of home (including # of siories) 29,30, 31, 32
informaton o Number of people living in household

Age of respondent
Internet access at home
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Key
[RED TEXT] — Instructions for programmer

[GREEN TEXT] — Instructions forinterviewer

[BLUE TEXT] - Data to be pulled from sample

Introduction and Screening

Hello, may I speak with [CONTACT NAME]? My name is [INTERVIEWER NAME] and I’'m calling from EHI
on behalf of [LG&E or KU]. We would like youto take part in an important study to betterunderstand
how Kentucky residents use energy athome. Your participationin this study will help [LG&E or KU]
design programs to save you energyand money. This is nota sales call and your answers are
confidential.

[IFRESPONDENTASKS “HOW LONG": This survey should take about 10-12 minutes.]

1. Areyouapersoninyourhousehold whowould be very likely to be invo lved in making decisions
about how you use energy at home, such as buying appliances, heating equipment, or making your
home more energy efficient? [ELECTRIC AND GAS / ELECTRIC / GAS]

1. Yes [CONTINUE]

2. No [ASKIFYOU CAN SPEAK TO THE PERSON WHO WOULD BE INVOLVED. IFAVAILABLE,
REPEAT INTRODUCTION AND CONTINUE. IFNOT AVAILABLE, SCHEDULE BETTER TIME TO
CALLBACK.]

98. Don’tknow [ASKIF YOU CAN SPEAKTO THE PERSON WHO WOULD BE INVOLVED. IF
AVAILABLE, REPEATINTRODUCTION AND CONTINUE. IF NOT AVAILABLE, SCHEDULE
BETTER TIME TO CALL BACK.]

99. Refused [THANK AND TERMINATE]

2. Canyouverify that [LG&E or KU] currently provides your [ELECTRICAND GAS / ELECTRIC / GAS]

service?
1. Yes
2. No
98. Don’tknow
99. Refused

3. Which of the following best describes yourhome? [IF QUOTA FOR HOUSING TYPE REACHED, READ:
We have already reached ourquota for [SINGLE FAMILY / MULTIFAMILY / MOBILE] homes. Thank
youfor your time.]

1.  Single-family home (SF)

Apartment ortownhome (MF)

Condominium (MF)

Duplex (MF)

Mobile home (MH/MAN)

98. Don’tknow

99. Refused
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Awareness and Knowledge

First, I'd like to ask you some general questions about energy efficiency. There are norightor wrong
answers toany of the questionsinthis survey, so pleasejust give me yourbestresponse.
[THROUGHOUT THE SURVEY, MAKE SURE RESPONDENTS HERE ARE FOCUSING ON ENERGY—THAT S,
ELECTRIC AND NATURALGAS USAGE, NOT WATER. PLEASE DIRECT THEM BACKTO ENERGY USAGE IF
THEY START TALKING ABOUT WATER USAGE.]

4. First,how knowledgeable are youwith all the ways that you can save energy inyourhome? Would
yousay you are...?
1. Veryknowledgeable
2. Somewhatknowledgeable
3.  Nottoo knowledgeable
4. Notat allknowledgeable
98. Don'tknow
99. Refused

5. Areyou aware of any governmental agencies orelectricorgas utilities that sponsor programs or
give rebates, tax credits, or discounts on services to help you save energy athome?
1.  Yes
2. No [SKIPTO Q7]
98. Don’tknow [SKIPTO Q7]
99, Refused[SKIPTO Q7]

6. Foreach of the following energy-efficiency programs, pleasetell meif you had heard of it before my
call today. [RANDOMIZELIST] [1 = Yes, 2= No, 98 = Don’t know, 99 = Refused]

a. HomePerformance with Energy Staror KY Home Performance
b. Energy-Saving New Homes Program (or ENERGYSTAR New Homes Program)
c.  A/CTestingand Tune-up Program
d.  Fridge and Freezer Recycling Program
~e. HomeEnergyAnalysis Program

f. Home Energy Rebates Program [DO NOTREAD, FOR INTERVIEWER’S REFERENCE: ENERGY
STAR appliances, HYAC equipment, window film]

g.  HighEfficiency Lighting Program

h. Demand Conservation Program (or Demand ResponseProgram)
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i WeCare Program

Concern and Personal Responsibility

7. Now,I'dlike youtotell meifyou strongly agree, somewhat agree, somewhat disagree, orstrongly
disagree with each of the following statements. [RANDOMIZE] [1= Strongly agree, 2 =Somewhat
agree, 3= Somewhat disagree, 4= Strongly disagree, 98= Don’t know, 99 = Refused]

a. lworrylwon’tbe abletoaffordmy energy bills.
b. Iworrythatthe costof energy formy home will goup.
c. I am concerned that how | use energy at home affects the environment.

d. Savingenergyisahighpriorityinourhome.

e. |worry how myhousehold’s use of energy affects climate change.
f. | feelitis my responsibility to use aslittle energy as | can to protectthe environment.
g. lintendtotake stepsto cut my energy bills at home during the nextthree months.

Motivations to Save Energy
[ASKIFQ7d =1, 2, OR 3]

8. Pleaserate howimportant each of the following reasons are foryouto save energy at home. Tell me
if each reason to save energyis veryimportant, somewhatimportant, nottooimportant, or not at
allimportantto you. [RANDOMIZE] [1= Veryimportant, 2 = Somewhatimportant, 3= Not too
important, 4 = Not at all important, 98 = Don’t know, 99 = Refused]

a. Tosave moneyonyourenergy bills.

b. Tobe moregreenortodoyour part to helpthe environment.
c.  Tomake sure future generations have enough energy.

d. Toreduce ourdependence onforeign oil.

e. Tonotwaste.

f.  Tomakeyour energy bills more predictable.

g. Toimprovethe comfortor health of yourhome.
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Efficiency Program Awareness and Experience
[SKIPIFQ5 =2]

9, Haveyou everreceived arebate, tax credit, ordiscount on services froma utility orgovernment
energy-efficiency program?

1. Yes

2. No

98. Don’tknow

99, Refused
[ASKIFQ9 =1]

10. What are the mostimportant reasonsyou decidedto participate inthe utility orgovernment
energy-efficiency program? [DO NOTREAD, ALLOW MULTIPLE RESPONSES, RECORD VERBATIMIF
RESPONSE DOES NOT MATCH CATEGORY]

1.

WoEeNON A~ WN

[ T S T S Gy
i wh kPO
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©® o

To learnhow my home uses energy

To save energy

To save money on utility bills

To obtaina rebate or program incentive

To replace old equipment

To replace broken equipment

To get more efficient equipment

To acquire the latest technology

To reduce maintenance costs

To increase comfortinthe home

Previous experience with other utility programs
To help protectthe environment
Recommended by contractors/trade allies
Recommended by family, friend, co-worker or neighbor
Part of a broader remodeling orrenovation

Program was sponsored by [LG&E or KU]
Other [SPECIFY: ]

Don’tknow
Refused

[ASKIFQ5 =1AND Q9= 2]

11. What are the mostimportantreasons you have not participated inthese types of programs? [DO
NOT READ, ALLOW MULTIPLE RESPONSES, RECORD VERBATIM IF RESPONSEDOES NOT MATCH
CATEGORY]

1.

i wnN

Nothing leftto do/home is already efficient

Can’tafford it/too expensive

Inconvenient, don’t have the time, too busy

Don’t know what to do/don’t have the rightinformation
Home has challengesinits construction or age
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6 Too hard to install/implement

7. Not confident!’ll save energy/itwillbe worthit
8 Afraid it will make us uncomfortable

9. Challengeswith contractors

10. Savingenergyis notthat important

97. Other[SPECIFY: ]
98. Don’tknow

99. Refused

12. What isthe best way to inform customers like you about programs to help you save energy at
home? [DO NOT READ, ALLOW MULTIPLE RESPONSES, RECORD VERBATIMIF RESPONSE DOES NOT
MATCH CATEGORY]

1. Billinsertfromutility
TV or radio advertisement by utility/efficiency program
3 Newspaper advertisement by utility/efficiency program
4 Phone call from utility staff
5. Local organization
6. Event
7 Word of mouth (friend, family member, neighbor, or co-worker)
8 Internet/Website
9. Advertisingbya participating auditor/contractor
10. Directcontact with a participatingauditor/contractor
97. Other[SPECIFY: |
98. Don’tknow
99. Refused

Barriers
[ASKIFQ7d =1, 2, OR 3]
13. What obstacles, if any, doyouface in trying to save energyin yourhome? [DO NOT READ, ALLOW
MULTIPLE RESPONSES, RECORD VERBATIM IF RESPONSE DOES NOT MATCH CATEGORY]
1. Nothinglefttodo/homeisalready efficient
2 Can’tafford it/too expensive
3 Inconvenient, don’t have the time, too busy
4 Don’tknow what to do/don’t have enough information
5.  Home has challengesinitsconstruction orage
6 Too hard to install/implement
7 Not confident!’ll save energy/itwillbe worth it
8 Afraiditwill make usuncomfortable
9. Challengeswith contractors
10. Savingenergyisnotthat important/don’tface any obstacles

97. Other[SPECIFY: |
98. Don’tknow
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99. Refused

Energy Behaviors
Next, I have more specificquestions about how you use energy in your home.

14. Can you please tell me which of the following things related to how yourhome uses energy you
have done in the past year? [RANDOMIZELIST) [1 = Yes, 2 = No, 98 = Don’t know, 99 = Refused]

a.  Replacedlight bulbs with Compact Fluorescent Light (or CFL) bulbs —these bulbs often
have a spiral or swirly shape

b.  Replacedlightbulbswith LEDbulbs
c. Increasedthelevelsofinsulationinyourhome, suchasinthe atticand walls

d. Reducedairleaks, suchas adding weatherstripping, caulking windows, oraddingstorm
windows

e. Purchasedefficient appliances (such as a refrigerator, dishwasher, etc.)
f. Purchased an efficient water heater

B. Installed low flowshowerheads orfaucet aerators

h.  Installed water heatertank wrap or pipe insulation

i. Installed new windows

j- Had an energy assessment of yourhome

15. And which of these actions do you consistently take at home...? By consistently, Imeanyou do
these things all oralmostall the time throughout the year. [RANDOMIZE LIST] [1 = Yes, 2 = No,98 =
Don’tknow, 99 = Refused]

a.  Turn offlightswhennotinuse

b.  Unplugelectronicdevices, adapters, orchargers when notin use
c.  Washclothesincold water

d.  Airdrylaundry

e. Takeshortershowers
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f. Turn down the temperature on yourwater heater
16. Haveyou ...? [RANDOMIZELIST] [1 = Yes, 2 = No, 98 = Don’t know, 99 = Refused]

a.  Maintained ortuned-up heating orcooling equipment

b.  Usedthe sleepfeature on computersand otherelectronics

17. Have you installed a programmable thermostat?
1 Yes [SKIPTO Q18]

2. No
98. Don’tknow
99. Refused

17a. Do you manually adjust the thermostat setting at night or when you are away?

1. Yes

2. No

98. Don’tknow
99. Refused

[ASKIFQ14, Q15, Q16, OR Q17 HAVEAT LEAST ONE “YES” RESPONSE]

18. What are the mostimportant reasonsyou took these stepsrelated to how you use energy at home?
[DO NOTREAD, ALLOW MULTIPLE RESPONSES, RECORD VERBATIM IF RESPONSE DOES NOT MATCH
CATEGORY]

1.  Tolearn howmy home usesenergy
To save energy
3 To save money on utility bills
4 To obtain a rebate or program incentive
5 Toreplace old equipment
6. Toreplace brokenequipment
7 To get more efficientequipment
8 To acquire the latest technology
9 To reduce maintenance costs
10. Toincrease comfortinthe home
11. Previousexperiencewith other utility programs
12. Tohelp protectthe environment
13. Recommended by contractors/trade allies
14. Recommended by family, friend, co-worker or neighbor
15. Part of a broaderremodelingorrenovation

97. Other[SPECIFY: ]
98. Don’tknow
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99. Refused

Willingness to Pay

19. Generally, it costs more to purchase energy-efficient products compared to products that meet the
minimum requirements for energy efficiency. [RANDOMIZE LISTOF OPTIONS] [1= Verylikely, 2=

Somewhatlikely, 3= Somewhat unlikely, 4= Very unlikely]

Without a ufility
incenive, how likely
would you be b install
energy- eficient
[OPTION] in the next
five years?

What if your ufility paid 50% of
the cost o upgrade b the energy
eficient model? {IF RESPONSE
> 1, ASK iii] [IF NEEDED,

PROVIDE INITIAL COST

How about if the
incenfive were 75%
of the cost o
upgrade?

(IF NEEDED,
PROVIDE INITIAL
COosT

[IF RESPONSE >1, Initial Cost
Options ASK i DIFFERENCE] DIFFERENCE] Difference
. $3for 19W CFL

;ga(bLF'gLT;"g’ such (equivalent b T5W
incandescent bulb)

19b. Central Air

Condifoning $700 for Central AIC
$207 for gas furnace;

19¢. Space Heating, $4,937 for electric

such as a furnace furnace o ASHP
conversion

19d. Appliances, $30 for top-mount

such as a refrigerator wlo ice

refigerator dispenser

19%. .

Weatherizafon, $1,880 for ceiling

such as energy
eficient insulaton

insulaon for a 2,000
sq.t home

Saturation and Intentions to Purchase Equipment

Now, | would like to ask youabout the type of equipment and electronics you have inyourhome.

20. What isthe primarytype of heating systeminyourhome? [READ LIST IF NEEDED, PROBE FOR FUEL

TYPE AND DETAILS, RECORD VERBATIM IF RESPONSE DOES NOT MATCH CATEGORY]

1.  Natural gas central forced air furnace
2. Natural gas hot waterboiler(withradiators, baseboards orinthe floor); also called natural

gas hydronicheating

3.  Electrichot waterboiler(withradiators, baseboards orin the floor); also called electric
hydronicheating

4.  Natural gas steam boiler (with radiators)

v

Natural gas radiant floor heating

6.  Natural gas fireplace orstove
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7.  ElectricBaseboard, wall heaters (without fans), ceiling cables, or floor cables
8.  Electricwall heaterswithfans

9.  Electriccentral forcedair furnace

10. Air-source Heat pump (Electric)

11. Ground-source heat pump (Electric)

12. Portable heaters (Electric)

13. None(Noheatingsystem)

97. Othersystemand fuel [SPECIFY: |
98. Don’tknow

99. Refused

[ASKIF Q20 = HEAT PUMP OR FURNACE]
20a. Isyour [HEAT PUMP OR FURNACE] a high-efficiency unit?

1 Yes

2, No

98. Don’tknow
99, Refused

[ASKIF Q20 = HEAT PUMP OR FURNACE]
20b. Can youtell me approximately when youinstalled the [HEATPUMP OR FURNACE]?
1.  Withinthe pastyear
2, 1-3 yearsago
3. 3-5 yearsago
4.  More than 5years ago
98. Don’tknow
99. Refused

21. What isthe primary type of cooling systemin yourhome? [READ LIST IF NEEDED, RECORD
VERBATIM IF RESPONSE DOES NOT MATCH CATEGORY]

Central air conditioner

Airsource heat pump

Ground source heat pump

Room air conditioners [SPECIFY NUMBER OF UNITS: |

Ductless mini-splitair conditioner

Evaporative cooler (Swamp cooler)

Portable fans

Whole-housefan

Ceiling fans

None (no cooling system)

7. Other [SPECIFY: |

8. Don’tknow

Refused

CYUEOVONAMAWNE

0
o

[ASKIFQ21 = CAC]
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21a. Isyourcentral A/C a high-efficiency unit?

1. Yes

2. No

98. Don’tknow
99. Refused

[ASK IFQ21 = CAC OR HEAT PUMP]
21b. Canyoutell me approximatelywhenyouinstalled the central A/C?

1.  Withinthe pastyear
2, 1-3 yearsago

3. 3-5yearsago

4, More than 5years ago
98. Don’tknow

99. Refused

22. What type of water heaterdoyou have in yourhome? [READ TYPES FROM LIST IF NEEDED, PROBE
FOR FUEL TYPE] \

1 Storage tank (thisis the “standard” type with a water storage tank (Electric)

2 Storage tank (thisis the “standard” type with a water storage tank (Natural gas)

3.  Tankless (alsocalled ademand orinstantaneous water heater) (Electric)

4 Tankless (also called ademand orinstantaneous water heater) (Natural gas)

5.  Solar

97. Other[SPECIFY: ]

98. Don’tknow

99. Refused

[ASKIF Q22 = STORAGE TANK]
22a. Isyourstorage tank waterheater a high-efficiency unit?

1. Yes

2. No

98. Don’tknow
99. Refused

[ASKIFQ22 = STORAGE TANK]
22b. Canyoutell me approximatelywhenyouinstalled the water heater?
1.  Withinthe pastyear
2 1-3 yearsago
3. 3-5yearsago
4, 6-10 yearsago
5. More than 10 years ago
98. Don’tknow
99. Refused

23. Do you have a set-top box forcable or satellite television?
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1 Yes

2. No [SKIPTOQ24]

98. Don’tknow [SKIPTO Q24]
99, Refused [SKIPTO Q24]

23a. How manyset-topboxesdoyouhaveinyourhome?

[SPECIFY QUANTITY: |
98. Don’tknow
99, Refused

24. Do you have a home audio system?
1. Yes
2, No [SKIPTO Q25]
98. Don’tknow [SKIP TO Q25]
99. Refused [SKIPTOQ25]

24a. How manyhome audiosystemsdoyouhave inyour home?

[SPECIFY QUANTITY: |
98. Don’tknow
99, Refused

25. Do youhave a computerin yourhome?
1. Yes
2.  No[SKIPTOQ26]
98. Don’tknow [SKIP TO Q26]
99. Refused [SKIP TO Q26]

25a. How manycomputers doyou have inyour home?

[SPECIFY QUANTITY: |
98. Don’tknow
99, Refused

25b. How many computer monitors doyouhave in yourhome?

[SPECIFY QUANTITY: |
98. Don’tknow
99, Refused

Home Characteristics and Demographics
We're almostfinished. | just have a few questions about your householdto make sure we’re getting a
representative sample of residentsinyourarea.

26. Do youown or rentyour home?
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1. Own

2. Rent

98. Don’tknow
99, Refused

27. Whenwas yourhome built? If you don't know exactly, an estimate isfine.

[RECORD RESPONSE: |
98. Don'tknow
99. Refused

28. What isthe approximate square footage of yourhome?

[RECORD RESPONSE: |
98. Don'tknow
99. Refused

29. How many stories is your home, notincluding an unfinished attic, unfinished basement, or garage?

1. 1
2. 2
3. 3

4, More than 3
98. Don'tknow
99. Refused

30. Includingyourself, how many people live in yourhome year-round?

[RECORD RESPONSE: |
98. Don’tknow
99. Refused

31. Please tell me which of the following categories contains your age.

1. Under 18

2. 18-34

3. 35-65

4, Over65

98. Don’tknow
99. Refused

32. Doyouhaveinternetaccessat home?

1. Yes

2. No

98. Don’tknow
99. Refused

Those are all the questions | have foryou today. | would like to thank you for your time and the valuable
information you provided.
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LG&E/KU Commercial Survey

Objectives and Approach
To inform the energy-efficiency potential study and future program design, Cadmus will conduct
telephonesurveys with 200 commercial (office, retail, and restaurant) Louisville Gas & Electricand
Kentucky Utilities customers. Cadmuswilluse the surveys to assess general attitudes toward energy
efficiency and to gatherinformation on program awareness, perceptions, and important factors that
affect energy-efficiency decision making. The surveys will also be used to gather data to supplement
existing saturation data and collectinformation on building characteristics. The survey is designed to

explore the research topics presented in Table 1.

Key Areas of

Investigation

Table 2. Commercial Research Topics

Research Topic

Survey
Questions

Consideraiion of energy-eficient opfons 4,37,54
Company budget for energy-eficiency 38,39
Assess general atitudes Recent eficient equipment purchases, acfions taken to save energy 40,41, 42,43
toward energy eficiency Intentions o purchase energy-eficient equipment 45
Motvalions b save energy 44
Barriers to saving energy 0
Gather information on Awareness of energy-eficiency programs 47,48, 6
program awareness and Previous participafon in energy-eficiency programs 9
perceptions Information sources for program informaton 12
Assess important Major factors that contributed o decision to parficipate 10
facors in decision If aware of put nop parﬁcipaﬁng:. major faclors that confributed to decision 1
making around not to participate in energy-eficiency programs
partcipation Wilingness to participate in programs / infuence of rebates 19
Heating system type and fuel 56, 20
Cooling sysiem type 58
Sjapﬁ;znfrﬁ :(isﬁng Water heater quaniity, type, fuel type and tank size 59, 60
saturafon data Primary lighfng system type and controls 61,23
Quantly of lighiing installed by type 63
(For restaurants only) Cooking equipment quanfiies and fuel types gg gg 66, 67,
Building type (high rise, single floor, big box, efc.)
Gather building Facily type (ofice, refa, etc.) 35,70, 71, 72
gharacterisﬁc Facilty size (sq. ft and # of stories) 73: 74: 75: 76'
informafion

% of heated and cooled foor space
Hours of operafion

A-15




CADMUS

Key
[RED TEXT] — Instructions for programmer

[GREEN TEXT] — Instructions forinterviewer

[BLUE TEXT] — Data to be pulled fromsample

Introduction and Screening
Hello, may | speak with [CONTACT NAME]?

My name is [INTERVIEWER NAME] and I’'m calling from EHI on behalf of [LG&E or KU]. We are
conductingan important study to better understand how commercial customers use energy. Thisis not
asales calland youranswers are confidential and will help [LG&E orKU] design programs to helpyou
save energy and money.

[IFRESPONDENT ASKS “HOW LONG"”: This survey should take about 10-15 minutes.]

33. Areyou the personin your organization whois responsible for energy-related decisions? [IF
NEEDED: This would be the person who oversees spending on [ELECTRICITY/GAS/ELECTRICITYAND
GAS] and energy-consuming equipment such as lighting and heating. It could be the director of
facilities or operations, engineer or operations manager, the senior financial officer, orthe owner.]

1. Yes [RECORD NAME ANDTITLE: | [SKIP TOINTRODUCTION BEFORE Q35]
2, No

100. Don’tknow

101. Refused [THANK AND TERMINATE]

34. Couldl speak tothe personwhoisresponsible for energy-related decisions?
1. Yes [RECORD NAME AND TITLE: |
2. No [THANK AND TERMINATE]
100. Don’tknow [THANK AND TERMINATE]
101. Refused [THANKANDTERMINATE]

Thank you in advance for yourtime. To give you a little background, we are speaking with commercial
[LG&E or KU] customersto learnabout energy-efficiency preferences and the types of equipment you
currently have inyourfacility. This survey should take about 10-15 minutes. Is now a good time to talk,
oris there a bettertime I can call you back? [SCHEDULE TIME TO CALL BACK OR CONTINUE]

35. Which of the following best describes your facility type? [READ APPROPRIATE OPTIONS FROMLIST
BASED ON RESPONDENTTYPE]
1.  Small office
Large office
Small retail
Multi-story laterretail (e.g. department store)
Single-story large retail (e.g. Wal-Mart)

neawN
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6. Quick service restaurant
7. Full service restaurant

97. Other[SPECIFY: |
98. Don’tknow

99, Refused

General Attitudes and Experience

First, I’d like to ask you some general questions about how your facility thinks about energy. There are
no right or wrong answers to any of the questionsin this survey, so please justgive me your best
response. [THROUGHOUT THE SURVEY, MAKE SURE RESPONDENTS HERE ARE FOCUSING ON ENERGY —
THAT S, ELECTRIC ANDNATURAL GAS USAGE, NOTWATER. PLEASE DIRECT THEM BACK TO ENERGY
USAGE IF THEY START TALKING ABOUT WATER USAGE.]

36. Please tell me how extensively you would say yourorganization has evaluated possible energy-
efficiency upgrades when purchasing new equipment, undertaking facility renovations, or making
othermajor capital improvements. Would you say that you...?

1.  Evaluated possibleenergy-efficiency upgrades extensively

2.  Evaluatedpossible energy-efficiency upgrades somewhat extensively
3.  Didnot evaluate possible energy-efficiency upgradesvery extensively
4.  Did not evaluate possible energy-efficiency upgrades as all

100. Don’tknow

101. Refused

37. What are the main thingsyour company considers when deciding whetherornotto investin
energy-saving measures? [DO NOTREAD, ALLOW MULTIPLE RESPONSES, RECORDVERBATIM IF
RESPONSE DOES NOTMATCH CATEGORY]

1.  We don’tconsiderinvestingin energy-saving measures
Ease of installation

Management support

First cost of energy-saving measures

Financial returns

Utility rebate programs

Expected business benefits/improvements
Sustainable business practices/ “green” marketing
Know someone who hasdone it successfully

97. Other[SPECIFY: |

98. Don’tknow

99. Refused

LNV AEWDN

38. Doesyou capital budgetinclude money for making energy-efficient upgrades?
1. Yes
2. No
98. Don’tknow
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99. Refused

39. How aboutyour operating budget? Does your operating budget include money for making energy-
efficiency upgrades?

1. Yes

2. No

98. Don’tknow
99. Refused

40. In the past 5 years, has your organizationinstalied any energy-efficientequipment?
1.  Yes
2. No[SKIPTOQ42]
98. Don’tknow [SKIPTO Q42)
99. Refused [SKIPTO Q42]

41. What type of energy-efficient equipment wasinstalled? [DO NOTREAD, ALLOW MULTIPLE
RESPONSES, RECORD VERBATIM IF RESPONSE DOES NOT MATCH CATEGORY]
1. Efficientlighting systems
2 Efficient air conditioner
3 Efficientheating
4.  Efficientventilation
5.  Efficientbuilding envelopimprovements
6 Efficientmotors
7 Efficientrefrigeration
8.  Efficientaircompression
97. Other[SPECIFY: ]
98. Don’tknow
99, Refused

42. Has your organization takenany other stepsto save energy?
1.  Yes
2.  No[SKIPTOQ44]
98. Don’tknow [SKIPTO Q44]
99. Refused [SKIP TO Q44]

43. What steps have you taken? [DO NOT READ, ALLOW MULTIPLE RESPONSES, RECORD VERBATIM IF
RESPONSE DOES NOT MATCH CATEGORY]
1.  Had an energy audit/assessment/analysis
2 Turn off lightswhennotinuse
3.  Usesleepfeature on computersorotherelectronics
4.  Unplugelectronicswhennotinuse
5 Adjust thermostat settings when buildingis not occupied
6.  Maintained ortuned-up heating or coolingequipment
97. Other[SPECIFY: ]
98. Don’tknow
99. Refused
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[ASKIF Q40 OR Q42=1]

44. What are the primary reasonsyou decided to [INSTALLEFFICIENT EQUIPMENT AND/OR TAKE STEPS
TO SAVEENERGY]? [DO NOTREAD, ALLOW MULTIPLE RESPONSES, RECORD VERBATIM IF RESPONSE
DOES NOT MATCH CATEGORY]

1. Tolearnhow my organization orbuilding usesenergy

To save energy
3 To save money on utility bills
4.  Toobtainarebate or programincentive
5.  Toreplace old equipment
6. Toreplace brokenequipment
7 To get more efficient equipment
8 To acquire the latest technology
9 To reduce maintenance costs
10. Toincrease comfortin the building
11.  Previousexperience with other utility programs
12. Tohelpprotectthe environment
13. Recommended by contractors/trade allies
14. Recommended by anotherretail/office/restaurant
15. Recommended by family, friend, co-worker or neighbor
16. Partofa broaderremodelingorrenovation
17. To support sustainable business practices / “green” marketing

18. Because the program was sponsored by [LG&E or KU]

100. Other[SPECIFY: ]
101. Don’tknow

102. Refused

45. Doesyour facility have planstoinstall energy-efficientequipment inthe next5 years?

1. Yes

2. No

98. Don’tknow

99, Refused
Barriers

46. What obstacles doyou face intryingto save energy at your facility? [DO NOTREAD, ALLOW
MULTIPLE RESPONSES, RECORD VERBATIM IF RESPONSEDOES NOTMATCH CATEGORY]

1. Nothinglefttodo/facilityis already efficient

Can’tafford it/too expensive/don’t have moneyin operating budget
Energy-efficientequipmentis not sufficiently cost-effective
Inconvenient, don’thave the time, too busy

Existing equipment works fine

wewN
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6 Don’t know what to do/don’t have the rightinformation
7.  Buildinghaschallengesinits construction orage
8 Too hard to install/implement

9 Not confident!’ll save energy/it willbe worth it

10. Afraidit will make usuncomfortable

11. Challenges with contractors

12. Don’thave management/corporate support formaking energy-efficiency upgrades
13. Savingenergyis nota priority at my organization

100. Other[SPECIFY: ]

101. Don'tknow

102. Refused

Program Awareness and Experience
Now, I'mgoing to ask yousome questions about programs that are designed to help you save energy.

47. Areyou aware of governmental agencies or electricorgas utilities that have programs to help you
save energy at yourfacility?
1 Yes
2, No
100. Don'tknow
101. Refused

48. What programs are you aware of? [DO NOTREAD, ALLOW MULTIPLE RESPONSES]
1 LG&E/KU Commercial Energy Analysis Program
2. LG&E/KU Commercial Rebate Program
3.  LG&E/KU programs(nospecific program named)
97. Other[SPECIFY: |
98. Don’tknow
99. Refused

[ASK ONLY FOR PROGRAMS NOTNAMED IN Q48]

49. I'mgoingto read you some names of energy-efficiency programs. Please tellme if you had heard of
each one before my call today. [RANDOMIZELIST] [1 = Yes, 2 = No, 98 = Don’t know, 99 = Refused]

j. [LG&E or KU] Commercial Energy Analysis Program
k.  [LG&E or KU] Commercial Rebate Program

50. To your knowledge, hasyourorganization evercompleted an energy analysis through yourutility or
received arebate from your utility orotheragency for purchasingefficientequipment? [ALLOW
MULTIPLE RESPONSES]

1.  Yes,had an energyanalysis
2.  Yes, purchasedefficientequipment

3. No[SKIPTOQ11]
f
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100. Don’tknow [SKIPTO Q11]
101. Refused [SKIPTO Q11]

[ASKIFQ9 =10r 2]

51. What are the primary reasons you decided to [RESPONSE FROMQ9]? [DO NOT READ, ALLOW
MULTIPLE RESPONSES, RECORD VERBATIM IF RESPONSE DOES NOTMATCH CATEGORY]
1. Tolearn how my organization orbuildinguses energy

2.  Tosaveenergy

3. Tosave moneyon utility bills

4.  Toobtainarebate or program incentive

5. Toreplaceold equipment

6. Toreplace broken equipment

7.  Toget more efficient equipment

8.  Toacquirethelatesttechnology

9. Toreduce maintenance costs

10. Toincrease comfortinthe building

11.  Previousexperience with otherutility programs

12. To helpprotectthe environment

13. Recommended by contractors/trade allies

14, Recommended by another retail/office /restaurant

15. Recommended by family, friend, co-worker or neighbor
16. Partofa broaderremodeling orrenovation

17. To supportsustainable business practices / “green” marketing
18. Because the programwas sponsored by [LG&E or KU]
97. Other[SPECIFY: ]

98. Don’tknow

99. Refused

[ASKIFQA47 = YES AND Q9 = NO]

52. What are the primary reasons you have not participated in programs to helpyou save energy at
your facility? [DO NOTREAD, ALLOW MULTIPLE RESPONSES, RECORD VERBATIM IF RESPONSE DOES
NOT MATCH CATEGORY]

Nothingleft todo/facilityis already efficient

Can’tafford it/too expensive/don’thave moneyin operatingbudget
Energy-efficient equipmentis not sufficiently cost-effective
Inconvenient, don’t have the time, too busy

Existingequipment works fine

Don’t know what to do/don’t have the rightinformation

Building has challengesinits construction orage

Too hard to install/implement

Notconfident!’ll save energy/it willbe worthit

Afraid it will make us uncomfortable

WL N AEWNR

=
o
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11.
12.
13.
97.
98.
99.

Challenges with contractors

Don’t have management/corporate support formaking energy-efficiency upgrades
Savingenergyisnota priority at my organization

Other[SPECIFY: |

Don’tknow
Refused

53. What isthe best way to inform customers like youabout programs to help yousave energyat your
facility? [DO NOTREAD, ALLOW MULTIPLE RESPONSES, RECORD VERBATIMIF RESPONSE DOES NOT

MATCH CATEGORY]
1.  Billinsertfromutility
2. TV orradioadvertisement by utility/efficiency program
3.  Newspaperadvertisement by utility/efficiency program
4.  Phone call from utility staff
5.  Local organization
6. Event
7. Word of mouth (otherbusiness, friend, family member, neighbor, or co-worker)
8.  Internet/Website
9.  Advertising by a participating auditor/contractor
10. Direct contact with a participating auditor/contractor

100. Other[SPECIFY: |
101. Don’tknow

102. Refused

Energy Behaviors
Next, I'd like toask you a few specificquestions about how you use energy in yourfacility.

54. Whenyoubuy new appliances orequipment that use energy at yourfacility, doyou always,
sometimes, rarely, ornever considerthe amount of energy they use?

1.
2.
3.
4.

98.
99.

Always
Sometimes
Rarely
Never
Don'tknow
Refused

Willingness to Pay

55. Energy-efficient equipmentistypically more expensiveto purchase, butin ongoing operationscosts
lessdue toreduced energy usage. [RANDOMIZE LISTOF OPTIONS] [1= Verylikely, 2= Somewhat
likely, 3= Somewhat unlikely, 4= Very unlikely]
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How about if he

Without a ufity incentive, incentve were

how likely would you be 1 75% of the cost to

install energy eficient What if your ufiity paid 50% of the upgrade?

[OPTION] in the next five cost b upgrade to the energy (IF NEEDED,

years? eficient model? [IFRESPONSE > 1, | PROVIDE % % Cost

[IF RESPONSE > 1, ASK ASK iii] [IF NEEDED, PROVIDE % COST PREMIUM | premium
Options if] COST PREMIUM OVER BASE] OVER BASE] Over Base
19a. Lighting
systems 5-15
19b. Air conditioning 10-25
19¢. Space heafing 5-20
19d. Ventilation 2-5
19e. Building
envelope 5-20
improvements
[ASK FOR
RESTAURANT
ONLY] 19f, 10-20
Refrigerafion
Saturation

Next, Iwould like to ask you a few questions about the types of equipment you have in your facility.

56. What is the primaryfuel type used to heatyourfacility?
1.  Electric
2.  Naturalgas
97. Other[SPECIFY: |
98. Don’tknow
99. Refused

57. What isthe primarytype of heating system inyour facility? [READ LIST IF NEEDED, RECORD

VERBATIM IFRESPONSE DOES NOT MATCH CATEGORY]
1. Hotwaterboiler

Steam boiler

Forcedair furnace

Electricresistance baseboard

Heat pump

In-room packaged units

. Rooftop packaged units

100. Other[SPECIFY: |

101. Don’tknow

102. Refused

NowuswN

[ASK IF Q20 = HEAT PUMP OR FURNACE]
20a. Isyour[HEAT PUMP OR FURNACE] a high-efficiency unit?
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3. Yes

4, No

100. Don’tknow
101. Refused

[ASK IF Q20 = HEAT PUMP OR FURNACE]

20b. Canyoutell me approximately whenyouinstalled the [HEAT PUMP OR FURNACE]?
5.  Withinthe pastyear
6. 1-3 yearsago
7. 3-5 yearsago
8.  More than 5years ago
100. Don’tknow
101. Refused

58. What isthe primary type of cooling systemin yourfacility? [READ LISTIF NEEDED, RECORD
VERBATIM IF RESPONSE DOES NOT MATCH CATEGORY]
1.  Central chilled water plant with constant volume air handler
2 Central chilled water plant with local VAVterminal units
3.  Packaged rooftop units
4. Heat pumps
5.  Wallor window in-roomunits
100. Other[SPECIFY: ]
101. Don’tknow
102. Refused

[ASKIFQ58 = CAC OR HEAT PUMP]
58a. Isyour[central A/Cor heat pump] a high-efficiency unit?
3. Yes
4, No
100. Don’tknow
101. Refused

[ASK IF Q58 = CAC OR HEAT PUMP]
58b. Can youtell me approximatelywhenyouinstalledthe [central A/Cor heat pump]?
5. Withinthe pastyear
6. 1-3 yearsago
7. 3-Syearsago
8.  More than 5years ago
100. Don’tknow
101. Refused

59. How many water heaters doyou have inyour facility?

[RECORD RESPONSE: ]
100. Don’tknow
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101. Refused

60. For each of the waterheaters, please tell me the: [RECORD INFO FOR EACH WATER HEATER
SEPARATELY AS 60ai-60aiii, 60bi-60bii, 60ci-60ciii, ETC.]
60ai. Water heaterfuel type

1.  Electric
2.  Naturalgas
3. Solar

97. Other[SPECIFY: ]
98. Don’tknow

99. Refused

60aii. Waterheatertype

1.  Storagetank
2. Tankless

3. Solar
98. Don’tknow
99. Refused

60aiii. Water heatertanksize

[RECORDRESPONSE: ]
98. Don’tknow
99. Refused

61. What is the maintype of lighting system used at your facility? [READ LIST{F NEEDED, RECORD
VERBATIM IFRESPONSE DOES NOT MATCH CATEGORY]
1, Incandescent
2 Compactfluorescent
3.  T-8overheadfluorescent
4.  T-12 overheadfluorescent
5 Halogen
6 Highintensity discharge (HID)
7.  Daylighting
97. Other[SPECIFY: ]
98. Don’tknow
99. Refused

62. What type of lighting controls, if any, do you have at your facility? [READLISTIF NEEDED, RECORD
VERBATIM IF RESPONSE DOES NOT MATCH CATEGORY]
1.  Occupancysensors
2 Dimmers
3. Electronictimers
4, Photosensors
5 None, it’s all done manually

97. Other[SPECIFY: ]
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98. Don’tknow
99, Refused

63. Can youtell me how many of the following types of lighting you currently have installed in your
facility? If youdonot know for sure, an estimateisfine.
63a. Screw-based CFLs

[RECORD RESPONSE: ]
98. Don'tknow
99. Refused

63b. LEDs

[RECORD RESPONSE: ]
98. Don'tknow
99, Refused

63c. Incandescentbulbs

[RECORDRESPONSE: ]
98. Don’tknow
99, Refused

63d. T5s

[RECORD RESPONSE: ]
98. Don’tknow
99. Refused

63e. High performance T8s

[RECORD RESPONSE: ]
98. Don’tknow
99. Refused

63f. T8s
[RECORD RESPONSE: ]
98. Don’'tknow
99. Refused

63g. T12s
[RECORD RESPONSE: ]
98. Don’tknow
99. Refused

63h. Highintensity dischargefixtures
[RECORD RESPONSE: ]
98. Don’tknow
99, Refused
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[ASK FORRESTAURANTS ONLY]
64. How many commercial refrigerators doyou haveinyourfacility?

[RECORD RESPONSE: ]
98. Don’tknow
99. Refused

[ASK FOR RESTAURANTS ONLY]

65. For eachof the refrigerators, pleasetell what type of refrigeratoritis. [IFNEEDED: Is it front opening
with door, retail display, walk-in, orother?]

[RECORD RESPONSE: ]
98. Don’tknow
99. Refused

[ASKFORRESTAURANTS ONLY]
66. How many commercial freezers doyou have in your facility?

[RECORDRESPONSE: ]
98. Don’tknow
99. Refused

[ASK FORRESTAURANTS ONLY]
67. How many standard oven/ranges doyou have in your facility?

[RECORD RESPONSE: ]
98. Don'tknow
99, Refused

67a. What isthe fueltype of each?
1. Allelectric
2.  Allnatural gas
97. Other[RECORD QUANTITY OF ELECTRIC, NATURALGAS, ANDOTHER

(SPECIFIED): ]
98. Don’tknow

99, Refused

[ASK FORRESTAURANTS ONLY]

68. How many commercial ranges doyou have in your facility?

[RECORD RESPONSE: ]
98. Don’tknow
99. Refused

68a. What isthe fuel type of each?
1. Allelectric
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2. Allnaturalgas
97. Other[RECORD QUANTITY OF ELECTRIC, NATURALGAS, AND OTHER
(SPECIFIED): ]
98. Don'tknow
99. Refused
[ASK FORRESTAURANTS ONLY]

69. How many grills and/or fryersdoyou have in yourfacility?

[RECORD RESPONSE: ]
98. Don’'tknow
99. Refused

69a. What isthe fuel type of each?
1.  Allelectric
2. All natural gas
97. Other[RECORD QUANTITY OF ELECTRIC, NATURALGAS, AND OTHER

(SPECIFIED): ]
98. Don'tknow

99. Refused

Building Characteristics
We’re almostfinished. | justhave a few questionsabout your building.

70. What is the total square footage of yourfacility?

[RECORD RESPONSE: ]
100. Don’tknow
101. Refused

71. How many storiesis your building?

[RECORD RESPONSE: ]
98. Don’tknow
99. Refused

72. What percentofyour floorspace is heated?

[RECORDRESPONSE: ]
98. Don’tknow
99, Refused

73. What percentofyour floorspaceis cooled?
[RECORD RESPONSE: ]
98. Don’tknow
99. Refused
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74. What are your facility’s operating hours on weekdays (Monday-Friday)? [RECORD HOURSAND
MINUTES USING 24 HOUR CLOCK (EX: ENTER 0530, 1750 FOR OPENAT 5:30 AM AND CLOSE AT 5:30
PM), ENTER 2400 FOR 24 HOURS AND O FOR CLOSED]

74a. Monday

[RECORD RESPONSE: |
100. Don’tknow
101. Refused

74b. Tuesday

[RECORDRESPONSE: |
98. Don’tknow
99. Refused

74c. Wednesday

[RECORD RESPONSE: |
98. Don’tknow
99. Refused

74d. Thursday

[RECORDRESPONSE: |
98. Don’tknow
99. Refused

74e. Friday
[RECORDRESPONSE: |
98. Don’tknow
99. Refused

75. What are yourfacility’s operating hours on Saturday? [RECORDHOURS AND MINUTES USING 24
HOUR CLOCK (EX: ENTER 0530, 1750 FOROPEN AT5:30 AMAND CLOSE AT 5:30 PM), ENTER 2400
FOR 24 HOURS AND 0 FOR CLOSED]

[RECORD RESPONSE: |
98. Don’tknow
99. Refused

76. What are yourfacility’s operating hours on Sunday? [RECORD HOURS AND MINUTES USING 24
HOUR CLOCK (EX: ENTER 0530, 1750 FOROPEN AT 5:30 AMAND CLOSE AT 5:30 PM), ENTER 2400
FOR 24 HOURS AND 0 FOR CLOSED]

[RECORD RESPONSE: |

100. Don’tknow
101. Refused
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Those are all the questions | have foryoutoday. | would like to thank you for your time and the valuable
information you provided.
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Appendix B. Summary of Findings from Primary Data Collection

Residential Phone Survey Memo

MEMORANDUM
To: Mike Hornung, Jason Knoy, Lduisville Gas and Electric
From: The Cadmus Group, Inc.
Subject: Residential Phone Surveys
Date: 03/21/2013

This memo summarizes findings from 412 residential phone surveys completed by Cadmusand EHI, Inc.
to inform the energy-efficiency potential study and program planning work. This memos highlightsthe
following research topics

e Assessawareness, perceptions, actions related to energy-efficiency

e Assessefficiency program awareness and perceptions

e Assesskeyfactors affecting program participation

e Characterize customers’ willingness to adopt energy-efficiency measures

The memo summarizes results atthe company level (LG&E and KU) —additional utility-level detail can
be provided. Generally, Cadmus did not find statistically significant differe nces between LG&Eand KU
customers.

Awareness and Knowledge
Cadmus asked customers how knowledgeablethey are in waysto save energy ( Figure 1).

1 X s .
Sample sizes forindividual survey questions vary based dueto non-response.
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Figure 1. Knowledge of Ways to Save Energy

Very knowledgeable

Somewhat knowledgeable 54%
Not too knowledgeable
Not at all knowledgeable 6% n=412

T T T T T T 1

0% 10% 20% 30% 40% 50% 60%

Eighty-three percent of customers reported they are either “very knowledgeable” or “somewhat
knowledgeable”. Whenasked if they are aware of governmentor utility sponsored to give rebates, tax
credits, or discounts on energy-efficiency measures, 46% of customers said yes. Awareness of energy-
efficiency programswas not different for LG&E and KU customers. Figure 2 shows the programs that
customers said they are familiar with.

Figure 2. Awareness of LG&E and KU Energy-Efficiency Programs

30%
30%

High Efficiency Lighting

Demand Conservation

Home Energy Rebates

Home Energy Analysis

Home Performance with ENERGY STAR
Refrigerator and Freezer Recycling
A/C Testing and Tune-Up

ENERGY STAR New Homes

n=412

WeCare Program 10%

T T T 1

0% 5% 10% 15% 20% 25% 30% 35%
Percent of Respondents

Customers are most familiar with LG&E and KU’s high-efficiency lighting and demand conservation
programs— 30% of customers reported familiarity with either of these programs. Customers are least
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familiarwith ENERGY STAR New Homes and WeCare Programs (13%, and 10%, respectively). Thisisnot
surprising, aseach of these programsreach a specificsubset of LG&E and KU customers.

Attitudes towards energy-efficiency
Cadmus asked customers about theirconcerns and motivationsto save energy toassess reasonswhy a

customer might participate in anenergy-efficiency program. Figure 3 shows customers’ concerns, with
respect to energy.

Figure 3. Concern and Personal Responsibility

B Strongly agree B Somewhat agree Somewhat disagree B Strongly disagree

Saving energy is a high priority In our home

| worry that the cost of energy for my home will
goup
| intend to take steps to cut my energy bills at
home during the next three months

| feel it Is my responsibility to use as little energy
as | can to protect the environment

| am concerned that how | use energy at home
affects the environment

I worry how my household’s use of energy
affects climate change

1 worry 1 won't be able to afford my energy bills. Mw;ﬁ

| | ] 1 i | |
T T 1 T 1 1 T T T T

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%100%
Percent of Respondents

=411

Customers mentioned saving energy and the possibility of increased energy costs as concerns. Eighty -
nine percent of customers agreed that saving energy isa high priority intheir home. Eighty -three
percent of customers are worried thatthe cost of energy fortheirhome will go up. Customers are less
concerned about climate change and their ability to pay energy bills. Sixty -three perce nt of customers
said they worry about how theirenergy use affects climate change and 52% of customers are concerned
that they won’tbe able to afford theirenergy bills.

When asked about what motivatesthem to save energy, respondents me ntioned money, waste and
comfort (Figure 4). '

Figure 4. Motivations to Save Energy
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m Very Important B Somewhat important  Not too important B Not at all important

To save money on your energy bills

To not waste

To improve the comfort or health of your
home

To make your energy bills more predictable

To reduce our dependence on foreign oil

To make sure future generations have
enough energy
To be more green or to do your part to
help the environment

0% 20% 40% 60% 80%  100%

Percent of Respondents
n =411

Ninety-eight percent of customers said energybill savings motivates them to conserve energy.
Customers also cited reducing waste (96%) and improved comfort (96%) as reasons to save energy.
Concern about future generations and the environment are less important--86% and 87% reported
these two factors are important, respectively.

Energy-Efficiency Program Awareness and Experience

Twenty-four percent said they had received arebate, tax credit, ordiscount on services froma utility or
government sponsored energy-efficiency program. Cadmus asked customers why they decided to
participate inthe program (Figure 5).
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Figure 5. Reasons for Participating in Utility or Government Sponsored Energy-Efficiency Programs

To save money on utility bills 57%
To obtain a rebate or program incentive
To save energy

Program was sponsored by [LG&E or KU]

To learn how my home uses energy 6%
To replace old equipment 6%
To help protect the environment 6%
To replace broken equipment 4%
To get more efficient equipment 3%

n =102
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Energy-efficiency program participants often mentioned bill savings as the reason why they participated
in the program (57%). Twenty-two percent of participants said the utility incentive motivated themto
participate inthe program, and 20% mentioned the importance of saving energy.

Non-participants mentioneda lack of information and inconvenienceasbarriersto participating in
energy-efficiency programs (Figure 6).




Figure 6. Reasons for Not Participating in Energy-Efficiency Programs

Don’t know what to do/don’t have the right
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Thirty-one percent of non-participating respondents said they don’t know what todo or don’t have the
rightinformation. Twenty-five percent said they don’t have time or are too busy. Few participants
mentioneddifficulty to install (3%) or problems with contractors (1%).

Cadmus asked customers about the best ways to inform them of energy-efficiency programs (Figure 7).
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Figure 7. Best Way to Inform Customers of Energy-Efficiency Programs

Bill insert from utility 58%
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Customerssaid billinserts and TV/radio advertisements are the best means of advertisingenergy-
efficiency programs (58% and 28%, respectively). Few customers mentioned advertising ordirect
contact through contractors as good ways to reachthem (1%, and <1%, respectively).

Barriers to Energy-Efficiency and Energy Behaviors
Cadmus asked customers aboutthe obstacles they face intryingto save energyin theirhome (Figure 8).
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Figure 8. Obstacles to Saving Energy

Nothing left to do/home is already efficient 29%
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Customers mentioned a limited number of options and cost as major barriers to saving energy in their
home. Twenty-nine percent said they have nothing leftto dointheirhome (ortheirhomeisalready
efficient) and 18 percent said they can’t afford energy-efficiency measures.

When asked what they have done to save energy inthe past year, many customers mentioned installing
Compact Fluorescent Lamps (CFLs) and infiltration reducing measures (caulking, weatherstripping, etc.).
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Figure 9. Energy-Saving Measures Installed in Past Year

Replaced light bulbs with CFLs 88%
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As shownin Figure 9, eighty-eight percent of customers replaced incandescent light bulbs with CFLs in
the past year. Fifty percent of customersinstalled an air sealing measure (caulk, weatherstripping, door
sweeps). Customers wereless likely to mention higher cost measures such aswindows, LED light bulbs,
and efficient water heaters (21%, 21%, and 19%, respectively).

Common behaviors forsavingenergyinclude turning-off lights when not in the room, washing laundry in
cold water and maintaining tuned-up heating and cooling equipment (Figure 10).
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Figure 10. Common Energy-Saving Behaviors

Turn off lights when not in use 96%
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Ninety-six percent of customers said they turn-off lightswhen notin use. Seventy-three percent said
they wash clothesin cold waterto save water heater energy consumption. Sixty -five percent of
customers said they maintain tuned-up heating and cooling equipment. Customers reported they are
lesslikelyto reduce the temperature on their water heater (47%) or air dry laundry (27%).

The reasons customers adopted these energy-savingbehaviors are similar to the reasons why customers
install energy-efficiency measures (Figure 11).
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Figure 11. Reason for Installing Measures or Adopting Energy-Saving Behaviors

To save money on utility bills 91%
To save energy
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Ninety-one percent of customers said they adopted an energy-saving behaviorto save money on their
utility bills. Forty-one percent said they adopted these behaviors to “save energy”in general.

Cadmus also asked customers about how they use theirthermostat (Figure 12).
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Figure 12. Thermostat Type and Behavior

Installed a programmable Manually Adjusts Temperature
thermostat Setting at Night or When Away

Yes
80%

n=410

Fifty-nine percent of customers said they do nothave a programmable thermostat. Of those customers,
80% said

Willingness-to-Adopt Energy-Efficiency Measures

Cadmus asked respondents about theirwillingness to purchase an energy-efficiency measure, givena
certainincentive level —either no incentive, anincentive that covers 50% of the cost to upgrade, or an
incentive that covers 75% of the cost to upgrade (Figure 13).
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Figure 13. Willingness-to-Adopt Energy-Efficiency Measures
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Eighty-one percent of customers said they would purchase efficientlightingif an incentivecovered 75%
of the cost to upgrade. A lowerpercentage of customers said they would purchasemore expensive
equipmentsuch an efficients central air conditioning, space heating, appliances, and weatherization, if
offered anincentive. Fifty-two percent of said they would purchase an efficient central airconditionerif
an incentive covered 75% of the incremental cost. Fifty-seven percent of customers said they would
purchase efficient appliances if anincentive covered 57% of the incremental cost. Slightly more
customers said they would upgrade weatherizationif given an incentive (63% said they would if the
incentive covered 75% of the cost to upgrade).
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Commercial Phone Survey Results Memo

MEMORANDUM
To: Mike Hornung, Jason Knoy, Louisville Gas and Electric
From: The Cadmus Group, Inc.
Subject: Commercial Phone Surveys

Date: March 28, 2013

This memo summarizes findings from 196 commercial phone surveys completed by Cadmus and EHI,
Inc. Cadmus fielded the surveys to informthe energy-efficiency potential study and program planning
work.? This memos highlights Cadmus’ the following research areas:

e Assess awareness, perceptions, actions related to energy-efficiency

e Assess efficiency program awareness and perceptions

e Assesskeyfactors affecting program participation

e Characterize customers’ willingness to adoptenergy-efficiency measures

Results are presented at the company level (LG&E and KU) —additional utility-level detail can be
provided. Generally, Cadmus did not find statistically significant differences between LG&E and KU
customers.

General Attitudes and Experience
Cadmus asked commercial customers whether they have evaluated opportunities to save energy
extensively (Figure 14).

2sa mple sizes for individual survey questions vary based dueto non-response.
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Figure 14. Extent to Which Organization has Evaluated Opportunities to Save Energy

Evaluated possible energy-efficiency
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X 49%
upgrades somewhat extensively
Did not evaluate possible energy-
efficiency upgrades very extensively
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Seventy-five percent of respondents said they had either evaluated possible energy-efficiency upgrades
“extensively” or “somewhat extensively.” Seventeen percent of customers said they have not evaluated
energy-efficiency upgrades at all. A similar proportion of customers say they either “always” or
sometimes” consider energy consumption when purchasing new equipment ( Figure 15).

Figure 15. Considers Energy Consumption When Buying New Equipment for Facility

Always 45%

Sometimes

Rarely
Never n =196
0% 10% 20% 30% 40% 50%
Percent of Respondents
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Customers said they most-often considerthe first-cost of the energy-savingmeasures and financial
returns whendecidingtoinvestin energy-efficiency (Figure 16).

Figure 16. Considerations When Deciding to Invest in Energy-Efficiency

First Cost Of Energy-Saving Measures 39%

Financial Returns

We Do Not Consider Investing In Energy-
Saving Measures
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Thirty-nine percent of commercial customers identify the first-cost of ameasure as a consideration
whendecidingtoinvestin energy-efficiency. Nineteen percent of customers mentioned “financial
returns” as a considerationwhendecidingtoinvest.

Figure 17 shows the percent of customers who have made energy-efficientinvestments inthe past five
yearsand planfor investments in energy-efficiency.
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Figure 17. Historic and Budgeted Energy-Efficiency Investments
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Sixty-three percent of customers have made investments in energy-efficiency in the past five years. A
smaller percent of customersincludes energy-efficiency upgradesin either theiroperatingbudget or
capital budget(30% and 29%, respectively). This smaller percent likely reflects either 1) customerwho
invest in energy-efficiency don’t always plan foritin theirbudgets or2) customers who have investedin
energy-efficiency donot plan to make future investments.

Figure 18 lists energy-efficiency measures installed by commercial customers.

Figure 18. Energy-Efficient Measures Installed in the Last Five Years

Efficient Lighting Systems 30%
Efficient Air Conditioner
Efficient Heating
Efficient Refrigeration

Efficient Ventilation

Efficient Building Envelope Improvements

n =196
Efficient Air Compression 1%
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Respondents mentioned lightingand HVAC measures when asked what they installed in the last five
years. Thirty percent of customers said they installed efficient lighting systems and 20% said they
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installed efficient heating. Few customers said they made efficient building e nvelope im provements
(3%).

Cadmusalso asked aboutadditional steps the respondent’s organization has taken to save energy
(Figure 19).

Figure 19. Additional Steps Taken to Save Energy
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Similarto residential customers, commercial customers mentioned said otherenergy-saving actions
include turninglights off when notin use (37%), adjusting the thermostat when their buildingis not
occupied{29%) and maintaining tuned-up HYAC equipment (16%).

When asked why the made investmentsin energy-efficiency, respondents provided the reasons shown
in Figure 20.
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Figure 20. Reason for Investing in Energy-Efficient Upgrades
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Saving money on utility bills and saving energy in general are the primary reasons why commercial
customers install energy-efficiency measures (89% and 39%, respectively). Figure 21listsreasons why
customers chose not to install energy-efficiency measures.
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Figure 21. Reasons for Not Pursuing Energy-Efficient Upgrades
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Sixty-one percent of customers cited cost as a reason why they chose not to investin energy-efficient
upgrades. Thirty-five percent of customers said their building is already efficient and they have nothing
lefttodo. Thirty-one percent of customers mentioned their building’s construction orage as a barrierto
installing energy-efficiency measures. Commercial customers often mention cost as a reason for not
making efficient upgrades. These customers, in turn, say monetary incentives will influe nce their
willingness to adopt efficient measures. Cadmus asked customers abouttheir willingness-to-purchase
efficient upgradesbased on three incentive scenarios (noincentive, 50% of the cost to upgrade, and
75% of the cost to upgrade). Figure 22 summarizes customers’ willingness to adopt energy-efficiency
measures.
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Figure 22. Willingness to adopt Energy-Efficiency Measures
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For each end use category, customersindicated that higher incentives would increase the likelihood
they would upgrade to efficient equipment. For high cost measures such as HVAC and shell
improvements, alower percentage of customerssaid they would invest in an efficie nt measure, absent
any incentive (26%to 42%). For lower cost measures, such as lighting and refrigeration, the percent of
customers who said they would install an efficient measure without an incentive is higher (47% and
53%, respectively).

Program Awareness and Experience
To inform program planning, Cadmus asked commercial customers about theirawareness ofand
experience with LG&Eand KU energy-efficiency programs. These questions covered

e Awareness of energy-efficiency programs

e Previous participationin energy-efficiency programs.

e Sourcesfor programinformation

e Factors that contribute to the decision to participate or not participate

Cadmus first asked the customerif they were aware of LG&E, KU, or government sponsored programs to
save energy—43% of respondents reported familiarity with energy-efficiency programs. Figure 23shows
the proportion of customers who are familiar with specific LG&E or KU programs.
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Figure 23. Awareness of Energy-Efficiency Programs
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When unprompted, roughly 12% of customers reported familiarity with LG&E or KU energy -efficiency
programs. Afterthe given more information about the programs, more customers said they were
familiar. Thirty-four percent of customers said they knew of LG&E or KU’s Energy Analysis program and
19% of customers said they were familiarwith LG&E or KU’'s commercial rebate program. Thirteen
percent of respondents said their company had participated in the energy analysis program and 7% said
they had participatedin the commercial rebate program.

Cadmus asked these participants why they participated in these programs ( Figure 24).
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Figure 24. Reasons for Participating in Energy-Efficiency Program
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For both programs, customers mentioned bill savings and energy savings as primary reasons for
participatingin the program. Unsurprisingly, efficient equipment particdipants said they used the
program to replace broken equipment.

Cadmus asked the 30% of customerswho are aware of programs but have not participated, why they
have not participated (Figure 25).
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Figure 25. Reasons for Not Participating in Energy-Efficiency Programs
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Non-participants mentioned limited remaining opportunities for energy-efficiency and cost as two
reasons why they have notparticipatedin utility sponsored programs (15% of customers for each
response). Otherreasonsincludeinsufficientinformation (12%), inconvenience (10%), and uncertainty
aboutwhetherenergy savings will be worth it (8%).

Figure 26 shows the different ways customers would like to be informed of energy-efficiency programs.
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Figure 26. Best Way to Inform Customers of Energy-Efficiency Programs
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Most customers said billsinserts are the best way to inform them of energy-efficiency programs (53%).
These, however, are notalways the most effective way of informing commercial customers of programs.
Staff in charge of energy management decisions may notsee utility bills, and therefore, may not see
inserts about programs. LG&E informs commercial customers either through direct contact or through
participating contractors or trade-allies. Fifteen percent of customers said adirect call from utility staff is
the bestway to informthem of programs, and 10% said direct contact with a participating contractoris
the bestway.

B-25



CADMUS

Appendix C. Baseline Data

The following graphs show baseline electricand gas forecasts by sector and segment for both LG&E and
KU. The following tables show assumptions of gas and electricequipment, fuel shares, annual per unit
energy consumption for residential end uses, and annual per square foot energy consumption for
commercial end uses.

Figure C27. Residential Electric Baseline Forecast (KU) 2014-2033
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Figure C29. Residential Electric Baseline Forecast (LGE) 2014-2033
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Figure C30. Residential Gas Baseline Forecast (LGE) 2014-2033
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Figure C31. Commercial Electricity Baseline Forecast (LGE) 2014-2033
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Figure C32. Commercial Gas Baseline Forecast (LGE) 2014-2033
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Segment

End Use

Saturation

Fuel
Share

Table C3. Residential Electric (KU) Saturations, Fuel Shares, and UECs
Weighted
Average UEC

(2013)
Existing

Weighted
Average UEC
(2013) New

Manufactured Computer

Manufactured Cooking Oven 0.92 0.90 105 105
Manufactured Cooking Range 0.92 0.90 53 53
Manufactured Cool Central 0.63 1.00 1,781 1,046
Manufactured Cool Room 0.34 1.00 314 314
Manufactured Copier 0.14 1.00 146 151
Manufactured Dehumidifier 0.09 1.00 851 851
Manufactured Dryer 0.88 0.98 654 654
Manufactured DVD 0.80 1.00 20 21
Manufactured Freezer 0.39 1.00 340 340
Manufactured Heat Central 0.55 0.84 9,353 6,619
Manufactured Heat Pump 0.24 1.00 8,227 6,467
Manufactured Heat Room 0.00 1.00 7,107 5,029
Manufactured Home Audio System 0.92 1.00 102 105
Manufactured Lighting Interior Specialty 3.59 1.00 34 34
Manufactured Lighting Standard 20.34 1.00 30 30
Manufactured Monitor 0.66 1.00 57 58
Manufactured Multifunction Device 0.92 1.00 180 141
Manufactured Plug Load Other 0.92 1.00 687 687
Manufactured Printer 0.00 1.00 162 141
Manufactured Refrigerator 1.01 1.00 501 499
Manufactured Set Top Box 1.15 1.00 199 184
Manufactured v 1.95 1.00 186 166
Manufactured Ventilation and Circulation 0.55 1.00 565 565
Manufactured Water Heat GT 55 Gal 0.12 0.98 3,264 3,264
Manufactured Water Heat LE 55 Gal 0.80 0.98 3,001 2,899
Multifamily Computer 1.10 1.00 194 197
Multifamily CookingOven 0.92 0.94 105 105
Multifamily Cooking Range 0.92 094 53 53
Multifamily Cool Central 0.77 1.00 1,212 829
Multifamily CoolRoom 0.18 1.00 314 314
Multifamily Copier 0.05 1.00 146 151
Multifamily Dehumidifier 0.14 1.00 851 851
Multifamily Dryer 0.62 0.96 501 501
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Multifamily DVD 0.98 1.00 20 21
Multifamily Freezer 0.18 1.00 340 340
Multifamily Heat Central 0.60 0.57 6,292 4,380
Multifamily Heat Pump 0.23 1.00 5,176 4,180
Multifamily Heat Room 0.05 1.00 4,781 3,328
Multifamily Home Audio System 1.00 1.00 102 105
Multifamily Lighting InteriorSpecialty 3.59 1.00 34 34
Multifamily LightingStandard 20.34 1.00 31 31
Multifamily Monitor 0.64 1.00 57 58
Multifamily Multifunction Device 0.50 1.00 180 141
Multifamily Plug Load Other 0.92 1.00 290 290
Multifamily Printer 0.00 1.00 162 141
Multifamily Refrigerator 0.95 1.00 508 506
Multifamily SetTop Box 1.37 1.00 199 184
Multifamily v 1.57 1.00 186 166
Multifamily Ventilation and Circulation 0.60 1.00 569 569
Multifamily Water Heat GT 55 Gal 0.18 0.66 2,816 2,816
Multifamily Water Heat LE 55 Gal 0.74 0.66 2,563 2,477
Single Family Computer 1.44 1.00 194 197
Single Family Cooking Oven 0.92 0.86 105 105
Single Family Cooking Range 0.92 0.86 53 53
Single Family Cool Central 0.73 1.00 2,268 1,354
Single Family Cool Room 0.26 1.00 314 314
Single Family Copier 0.11 1.00 146 151
Single Family Dehumidifier 0.21 1.00 851 851
Single Family Dryer 0.90 0.95 732 732
Single Family DVD 1.26 1.00 20 21
Single Family Freezer 0.48 1.00 340 340
Single Family Heat Central 0.53 0.30 10,286 8,888
Single Family Heat Pump 0.28 1.00 9,586 8,314
Single Family Heat Room 0.02 1.00 7,816 6,753
Single Family Home Audio System 1.02 1.00 102 105
Single Family Lighting InteriorSpecialty 7.04 1.00 34 34
Single Family Lighting Standard 39.89 1.00 30 30
Single Family Monitor 0.94 1.00 57 58
Single Family Multifunction Device 0.85 1.00 180 141
Single Family Plug Load Other 0.92 1.00 731 731
Single Family Pool Pump 0.07 1.00 1,340 1,340
Single Family Printer 0.00 1.00 162 141
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Single Family Refrigerator 1.22 1.00 501 499
Single Family Set Top Box 2.01 1.00 199 184
Single Family v 2.52 1.00 186 166
Single Family Ventilation and Circulation 0.53 1.00 1,072 1,072
Single Family Water Heat GT 55 Gal 0.34 0.66 3,564 3,564
Single Family Water Heat LE 55 Gal 0.58 0.66 3,273 3,162
Table C4. Commercial Electricity (KU) Saturations, Fuel Shares and UECs
2( c QO
cgme d Use 5 are 0 0 o
Grocery Computers 1.00 1.00 0.09 0.09
Grocery Cooking 0.99 0.73 0.55 0.55
Grocery Cooling Dx Evap 0.42 1.00 1.80 1.80
Grocery Fax 1.00 1.00 0.00 0.00
Grocery Flat Screen Monitors 1.00 1.00 0.02 0.02
Grocery Freezers 1.00 1.00 0.00 0.00
Grocery Heat Pump 0.35 1.00 2.56 2.56
Grocery Lighting Exterior 1.00 1.00 1.05 1.05
Grocery Lighting Interior Fluorescent 1.00 1.00 7.48 0.00
Grocery LightingInterior Hid 1.00 1.00 1.24 0.00
Grocery LightingInterior Other 1.00 1.00 0.16 8.41
Grocery Lighting Interior Screw Base 1.00 1.00 0.93 0.00
Grocery OtherPluglLoad 1.00 1.00 0.55 0.39
Grocery Photo Copiers 1.00 1.00 0.01 0.01
Grocery Printers 1.00 1.00 0.03 0.02
Grocery Refrigeration 1.00 1.00 26.86 21.44
Grocery Refrigerators 1.00 1.00 0.02 0.02
Grocery Room Cool 0.14 1.00 0.56 0.56
Grocery Room Heat 0.00 1.00 1.76 1.76
Grocery Servers 1.00 1.00 0.03 0.03
Grocery Space Heat 0.67 0.54 2.54 2.54
Grocery Vending Machines 1.00 1.00 0.21 021
Grocery Ventilation And Circulation 0.65 1.00 1.42 142
-Grocery Water Heat Gt 55 Gal 0.40 0.58 0.10 0.10
Grocery Water Heat Le 55 Gal 0.59 0.58 0.21 0.20
Health Computers 1.00 1.00 0.22 0.22
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Health Cooking 0.99 0.36 0.07 0.07
Health CoolingChillers 0.04 1.00 2.14 2.14
Health Cooling Dx Evap 0.39 1.00 3.56 3.56
Health Fax 1.00 1.00 0.01 0.01
Health FlatScreen Monitors 1.00 1.00 0.05 0.05
Health Freezers 1.00 1.00 0.00 0.00
Health Heat Pump 0.12 1.00 3.85 3.85
Health Lighting Exterior 1.00 1.00 0.58 0.58
Health Lighting Interior Fluorescent 1.00 1.00 4.78 0.00
Health Lighting Interior Hid 1.00 1.00 0.13 0.00
Health Lighting Interior Other 1.00 1.00 0.27 4.72
Health Lighting Interior Screw Base 1.00 1.00 1.70 0.00
Health OtherPlug Load 1.00 1.00 0.40 0.23
Health Photo Copiers 1.00 1.00 0.01 0.01
Health Printers 1.00 1.00 0.04 0.03
Health Refrigeration 1.00 1.00 0.44 0.33
Health Refrigerators 1.00 1.00 0.04 0.04
Health Room Cool 0.00 1.00 0.07 0.07
Health Room Heat 0.00 1.00 0.20 0.20
Health Servers 1.00 1.00 0.02 0.02
Health Space Heat 0.90 0.31 0.40 0.40
Health Vending Machines 1.00 1.00 0.11 0.11
Health Ventilation And Circulation 0.88 1.00 4.39 4.39
Health Water Heat Gt 55 Gal 0.40 0.58 0.16 0.16
Health Water Heat Le 55 Gal 0.59 0.58 0.33 0.32
Large Office Computers 1.00 1.00 0.53 0.54
Large Office CoolingChillers 0.00 1.00 2.30 2.30
Large Office Cooling Dx Evap 041 1.00 4.84 4.84
Large Office Fax 1.00 1.00 0.01 0.01
Large Office Flat Screen Monitors 1.00 1.00 0.11 0.11
Large Office Freezers 1.00 1.00 0.00 0.00
Large Office Heat Pump 0.35 1.00 5.07 5.07
Large Office Lighting Exterior 1.00 1.00 0.51 0.51
Large Office LightingInterior Fluorescent 1.00 1.00 3.13 0.00
Large Office Lighting Interior Hid 1.00 1.00 0.14 0.00
Large Office Lighting InteriorOther 1.00 1.00 0.04 3.01
Large Office Lighting Interior Screw Base 1.00 1.00 0.44 0.00
Large Office OtherPlugLoad 1.00 1.00 1.47 0.98
Large Office Photo Copiers 1.00 1.00 0.01 0.01
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Large Office Printers 1.00 1.00 0.10 0.09
Large Office Refrigerators 1.00 1.00 0.03 0.03
Large Office Room Cool 0.10 1.00 0.03 0.03
Large Office Room Heat 0.03 1.00 0.51 0.51
Large Office Servers 1.00 1.00 0.05 0.05
Large Office Space Heat 0.64 0.47 0.75 0.75
Large Office Vending Machines 1.00 1.00 0.09 0.09
Large Office Ventilation And Circulation 0.62 1.00 2.38 2.38
Large Office Water Heat Gt 55 Gal 0.35 0.52 0.11 0.11
Large Office Water Heat Le 55 Gal 0.64 0.52 0.23 0.22
Large Retail Computers 1.00 1.00 0.06 0.06
Large Retail Cooking 0.99 0.82 0.06 0.06
Large Retail Cooling Dx Evap 0.61 1.00 5.41 5.41
Large Retail Fax 1.00 1.00 0.00 0.00
Large Retail Flat Screen Monitors 1.00 1.00 0.01 0.01
Large Retail Freezers 1.00 1.00 0.00 0.00
Large Retail Heat Pump 0.10 1.00 5.58 5.58
Large Retail Lighting Exterior 1.00 1.00 111 1.11
Large Retail Lighting Interior Fluorescent 1.00 1.00 5.30 0.00
Large Retail LightingInterior Hid 1.00 1.00 114 0.00
Large Retail Lighting Interior Other 1.00 1.00 0.24 7.01
Large Retail Lighting Interior Screw Base 1.00 1.00 1.47 0.00
Large Retail OtherPlugload 1.00 1.00 0.28 0.19
Large Retail Photo Copiers 1.00 1.00 0.00 0.00
Large Retail Printers 1.00 1.00 0.01 0.01
Large Retail Refrigerators 1.00 1.00 0.00 0.00
Large Retail Room Cool 0.20 1.00 0.05 0.05
Large Retail RoomHeat 0.00 1.00 0.14 0.14
Large Retail Servers 1.00 1.00 0.02 0.02
Large Retail Space Heat 0.92 0.25 0.55 0.55
Large Retail Vending Machines 1.00 1.00 0.05 0.05
Large Retail Ventilation And Circulation 0.90 1.00 2.28 2.28
Large Retail Water Heat Gt 55 Gal 0.21 0.67 0.24 0.24
Large Retail Water Heat Le 55 Gal 0.78 0.67 0.51 0.50
Lodging Computers 1.00 1.00 0.05 0.05
Lodging Cooking 0.99 0.67 0.13 0.13
Lodging CoolingChillers 0.19 1.00 0.96 0.96
Lodging Cooling Dx Evap 0.14 1.00 1.43 1.43
Lodging Fax 1.00 1.00 0.00 0.00
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Lodging FlatScreen Monitors 1.00 1.00 0.01 0.01
Lodging -Freezers 1.00 1.00 0.01 0.01
Lodging Heat Pump 0.10 1.00 171 171
Lodging Lighting Exterior 1.00 1.00 0.66 0.66
Lodging LightingInterior Fluorescent 1.00 1.00 1.07 0.00
Lodging LightingInterior Hid 1.00 1.00 0.05 0.00
Lodging LightingInterior Other 1.00 1.00 0.04 2.55
Lodging LightingInterior Screw Base 1.00 1.00 3.04 0.00
Lodging OtherPlug Load 1.00 1.00 0.46 0.35
Lodging Package Terminal AC 072 1.00 0.10 0.10
Lodging Package Terminal HP 0.42 1.00 2.01 2.01
Lodging Photo Copiers 1.00 1.00 0.00 0.00
Lodging Pool Pump 0.50 1.00 0.58 0.58
Lodging Printers 1.00 1.00 0.01 0.01
Lodging Refrigeration 1.00 1.00 0.69 0.50
Lodging Refrigerators 1.00 1.00 0.08 0.08
Lodging Room Cool 0.00 1.00 0.11 0.11
Lodging Room Heat 0.00 1.00 0.42 0.42
Lodging Servers 1.00 1.00 0.00 0.00
Lodging Space Heat 0.44 0.54 0.90 0.90
Lodging Vending Machines 1.00 1.00 0.23 0.22
Lodging Ventilation And Circulation 0.43 1.00 0.36 0.36
Lodging Water Heat Gt 55 Gal 0.40 0.58 0.40 0.40
Lodging Water Heat Le 55 Gal 0.59 0.58 0.86 0.83
Miscellaneous | Computers 1.00 1.00 0.10 0.11
Miscellaneous | Cooking 0.99 0.55 0.01 0.01
Miscellaneous | CoolingChillers 0.00 1.00 1.03 1.03
Miscellaneous | CoolingDx Evap 0.29 1.00 1.52 1.52
Miscellaneous | Fax 1.00 1.00 0.01 0.01
Miscellaneous | Flat Screen Monitors 1.00 1.00 0.02 0.02
Miscellaneous | Freezers 1.00 1.00 0.01 0.01
Miscellaneous | Heat Pump 0.23 1.00 l1.64 1.64
Miscellaneous | LightingExterior 1.00 1.00 1.23 1.23
Miscellaneous | LightinginteriorFluorescent 1.00 1.00 2.67 0.00
Miscellaneous | LightingInterior Hid 1.00 1.00 1.14 0.00
Miscellaneous | LightingInteriorOther 1.00 1.00 0.13 3.76
Miscellaneous | LightinginteriorScrew Base 1.00 1.00 0.71 0.00
Miscellaneous | OtherPlugLload 1.00 1.00 0.13 0.06
Miscellaneous | Package Terminal AC 0.20 1.00 0.17 0.17
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Miscellaneous | Package Terminal HP 0.09 1.00 1.95 1.95
Miscellaneous | Photo Copiers 1.00 1.00 0.01 0.01
Miscellaneous | Pool Pump 0.25 1.00 170 1.70
Miscellaneous | Printers 1.00 1.00 0.02 0.02
Miscellaneous | Refrigeration 1.00 1.00 0.51 0.37
Miscellaneous | Refrigerators 1.00 1.00 0.05 0.05
Miscellaneous | Room Cool 0.00 1.00 0.19 0.19
Miscellaneous | Room Heat 0.02 1.00 0.18 0.18
Miscellaneous | Servers 1.00 1.00 0.01 0.01
Miscellaneous | Space Heat 0.68 0.45 0.34 0.34
Miscellaneous | Vending Machines 1.00 1.00 0.15 0.15
Miscellaneous | Ventilation And Circulation 0.66 1.00 3.01 3.01
Miscellaneous | Water Heat Gt 55 Gal 0.40 0.58 0.07 0.07
Miscellaneous | Water Heat Le 55 Gal 0.59 0.58 0.14 0.14
Restaurant Computers 1.00 1.00 0.05 0.05
Restaurant Cooking 0.99 0.43 3.32 3.32
Restaurant Cooling Dx Evap 0.62 1.00 3.43 3.43
Restaurant Fax 1.00 1.00 0.00 0.00
Restaurant Flat Screen Monitors 1.00 1.00 0.01 0.01
Restaurant Freezers 1.00 1.00 0.02 0.02
Restaurant Heat Pump 0.14 1.00 3.90 3.90
Restaurant Lighting Exterior 1.00 1.00 2.36 2.36
Restaurant Lighting Interior Fluorescent 1.00 1.00 4.46 0.00
Restaurant Lighting Interior Hid 1.00 1.00 0.38 0.00
Restaurant Lighting Interior Other 1.00 1.00 0.32 7.70
Restaurant Lighting Interior Screw Base 1.00 1.00 5.55 0.00
Restaurant Other Plug Load 1.00 1.00 0.56 0.43
Restaurant Photo Copiers 1.00 1.00 0.00 0.00
Restaurant Printers 1.00 1.00 0.01 0.01
Restaurant Refrigeration 1.00 1.00 14.45 11.55
Restaurant Refrigerators 1.00 1.00 0.14 0.14
Restaurant Room Cool 0.00 1.00 0.35 0.35
Restaurant RoomHeat 0.03 1.00 0.97 0.97
Restaurant Servers 1.00 1.00 0.01 0.01
Restaurant Space Heat 0.85 0.44 1.43 1.43
Restaurant Vending Machines 1.00 1.00 0.05 0.05
Restaurant Ventilation And Circulation 0.83 1.00 2.64 2.64
Restaurant Water Heat Gt 55 Gal 0.50 0.45 124 1.24
Restaurant Water Heat Le 55 Gal 0.48 0.45 2.64 2.56
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School Computers 1.00 1.00 0.34 0.35
School Cooking 0.99 0.58 0.05 0.05
School CoolingChillers 0.07 1.00 0.80 0.80
School Cooling Dx Evap 0.35 1.00 133 133
School Fax 1.00 1.00 0.00 0.00
School FlatScreen Monitors 1.00 1.00 0.07 0.07
School Freezers 1.00 1.00 0.01 0.01
School Heat Pump 0.23 1.00 1.50 1.50
School Lighting Exterior 1.00 1.00 0.76 0.76
School Lighting Interior Fluorescent 1.00 1.00 3.15 0.00
School LightingInterior Hid 1.00 1.00 0.37 0.00
School Lighting Interior Other 1.00 1.00 0.02 3.08
School Lighting InteriorScrew Base 1.00 1.00 0.13 0.00
School OtherPlug Load 1.00 1.00 0.98 0.66
School Photo Copiers 1.00 1.00 0.01 0.01
School Pool Pump 0.05 1.00 0.58 0.58
School Printers 1.00 1.00 0.03 0.03
School Refrigeration 1.00 1.00 0.30 0.20
School Refrigerators 1.00 1.00 0.05 0.05
School Room Cool 0.17 1.00 0.03 0.03
School RoomHeat 0.00 1.00 0.13 0.13
School Servers 1.00 1.00 0.02 0.02
School Space Heat 0.79 0.54 0.35 0.35
School Vending Machines 1.00 1.00 0.20 0.20
School Ventilation And Circulation 0.77 1.00 2.60 2.60
School Water Heat Gt 55 Gal 0.40 0.58 0.24 0.24
School Water Heat Le 55 Gal 0.59 0.58 0.51 0.49
Small Office Computers 1.00 1.00 0.49 0.50
Small Office CoolingDx Evap 0.44 1.00 181 181
Small Office Fax 1.00 1.00 0.02 0.02
Small Office FlatScreen Monitors 1.00 1.00 0.10 0.10
Small Office Freezers 1.00 1.00 0.01 0.01
Small Office Heat Pump 0.36 1.00 2.08 2.08
Small Office Lighting Exterior 1.00 1.00 1.28 1.28
Small Office Lighting Interior Fluorescent 1.00 1.00 3.13 0.00
Small Office Lighting Interior Hid 1.00 1.00 0.14 0.00
Small Office LightingInterior Other 1.00 1.00 0.04 3.01
Small Office Lighting InteriorScrew Base 1.00 1.00 0.44 0.00
Small Office | OtherPlugLoad 1.00 1.00 1.28 0.82
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Small Office Photo Copiers 1.00 1.00 0.03 0.03
Small Office Printers 1.00 1.00 0.07 0.06
Small Office Refrigerators 1.00 1.00 0.07 0.07
Small Office Room Cool 0.17 1.00 0.26 0.26
Small Office Room Heat 0.07 1.00 0.51 0.51
Small Office [ Servers 1.00 1.00 0.09 0.08
Small Office | Space Heat 0.58 0.50 0.81 0.81
Small Office | Vending Machines 1.00 1.00 0.21 0.20
Small Office | Ventilation And Circulation 0.57 1.00 0.91 091
Small Office Water Heat Gt 55 Gal 0.05 0.55 0.07 0.07
Small Office Water Heat Le 55 Gal 0.93 0.55 0.15 0.14
Small Retail Computers 1.00 1.00 0.09 0.10
Small Retail Cooling Dx Evap 0.45 1.00 0.78 0.78
Small Retail Fax 1.00 1.00 0.01 0.01
Small Retail Flat Screen Monitors 1.00 1.00 0.02 0.02
Small Retail Freezers 1.00 1.00 0.01 0.01
Small Retail Heat Pump 0.12 1.00 0.85 0.85
Small Retail Lighting Exterior 1.00 1.00 111 111
Small Retail LightingInterior Fluorescent 1.00 1.00 5.30 0.00
Small Retail Lighting Interior Hid 1.00 1.00 1.14 0.00
Small Retail LightingInterior Other 1.00 1.00 0.24 7.01
Small Retail Lighting InteriorScrew Base 1.00 1.00 1.47 0.00
Small Retail OtherPlugLoad 1.00 1.00 0.18 0.10
SmallRetail Photo Copiers 1.00 1.00 0.01 0.01
Small Retail Printers 1.00 1.00 0.02 0.02
Small Retail Refrigerators 1.00 1.00 0.05 0.05
Small Retail RoomCool 0.28 1.00 0.35 0.35
Small Retail RoomHeat 0.12 1.00 0.13 0.13
Small Retail Servers 1.00 1.00 0.02 0.02
Small Retail Space Heat 0.78 0.31 0.20 0.20
Small Retail Vending Machines 1.00 1.00 0.25 0.25
Small Retail Ventilation And Circulation 0.76 1.00 0.32 0.32
Small Retail Water Heat Gt 55 Gal 0.16 0.72 0.03 0.03
Small Retail Water Heat Le 55 Gal 0.83 0.72 0.06 0.06
Warehouse Computers 1.00 1.00 0.04 0.04
Warehouse CoolingChillers 0.00 1.00 0.24 0.24
Warehouse Cooling Dx Evap 0.26 1.00 0.36 0.36
Warehouse Fax 1.00 1.00 0.00 0.00
Warehouse Flat Screen Monitors 1.00 1.00 0.01 0.01
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Warehouse Freezers 1.00 1.00 0.00 0.00
Warehouse Heat Pump 0.14 1.00 0.41 0.41
Warehouse Lighting Exterior 1.00 1.00 0.28 0.28
Warehouse Lighting Interior Fluorescent 1.00 1.00 1.46 0.00
Warehouse LightingInterior Hid 1.00 1.00 1.50 0.00
Warehouse Lighting Interior Other 1.00 1.00 0.01 2.75
Warehouse Lighting Interior Screw Base 1.00 1.00 0.59 0.00
Warehouse OtherPlugload 1.00 1.00 0.06 0.03
Warehouse Photo Copiers 1.00 1.00 0.00 0.00
Warehouse Printers 1.00 1.00 0.01 0.01
Warehouse Refrigeration 1.00 1.00 1.93 1.54
Warehouse Refrigerators 1.00 1.00 0.01 0.01
Warehouse Room Cool 031 1.00 0.08 0.08
Warehouse RoomHeat 0.11 1.00 0.08 0.08
Warehouse Servers 1.00 1.00 0.02 0.02
Warehouse Space Heat 0.77 0.38 0.15 0.15
Warehouse Vending Machines 1.00 1.00 0.05 0.05
Warehouse Ventilation And Circulation 0.76 1.00 0.31 0.31
Warehouse Water Heat Gt 55 Gal 0.40 0.58 0.02 0.02
Warehouse Water Heat Le 55 Gal 0.59 0.58 0.03 0.03

Table C5. Residential Electric (LGE) Saturations, Fuel Shares, and EUls

Weighted

Weighted
Average UEC
(2013) New

Fuel Average UEC
Saturation Share (2013) Existing

Segment End Use

Multifamily | Computer

Multifamily | CookingOven 0.98 0.85 105 105
Multifamily | CookingRange 0.98 0.85 53 53
Multifamily | Cool Central 0.87 1.00 1,479 1,012
Multifamily | Cool Room 0.13 1.00 384 384
Multifamily | Copier 0.05 1.00 146 151
Multifamily | Dehumidifier 0.07 1.00 851 851
Multifamily | Dryer 0.71 0.93 576 576
Multifamily | DVD 1.04 1.00 20 21
Multifamily | Freezer 0.17 1.00 340 340
Multifamily | Heat Central 0.83 0.40 5,863 4,081
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Multifamily | Heat Pump 0.09 1.00 5,168 4,127
Multifamily | Heat Room 0.00 1.00 4,455 3,101
Multifamily | Home AudioSystem 1.22 1.00 102 105
Multifamily | LightingInteriorSpecialty 3.81 1.00 34 34
Multifamily | LightingStandard 21.57 1.00 31 31
Multifamily | Monitor 0.77 1.00 57 58
Multifamily | Multifunction Device 0.53 1.00 180 141
Multifamily | PlugLoad Other 0.98 1.00 290 290
Multifamily | Printer 0.00 1.00 162 141
Multifamily | Refrigerator 1.10 1.00 506 505
Multifamily | SetTop Box 1.44 1.00 199 184
Multifamily | TV 2.07 1.00 186 166
Multifamily | Ventilation and Circulation 0.83 1.00 508 508
Multifamily | Water Heat GT 55 Gal 0.29 0.43 2,919 2,919
Multifamily | Water Heat LE 55 Gal 0.69 0.43 2,679 2,588
Single Family | Computer 1.97 1.00 194 197
Single Family | Cooking Oven 0.98 0.67 105 105
Single Family | CookingRange 0.98 0.67 53 53
Single Family | Cool Central 1.01 1.00 2,769 1,653
Single Family | Cool Room 0.16 1.00 384 384
Single Family | Copier 0.12 1.00 146 151
Single Family | Dehumidifier 0.27 1.00 851 851
Single Family |} Dryer 0.95 0.81 772 771
Single Family | DVD 1.33 1.00 20 21
Single Family | Freezer 0.42 1.00 340 340
Single Family | Heat Central 0.86 0.09 9,584 8,282
Single Family | Heat Pump 0.10 1.00 9,578 8,126
Single Family | Heat Room 0.00 1.00 7,283 6,293
Single Family | Home Audio System 1.27 1.00 102 105
Single Family | LightingInteriorSpecialty 7.47 1.00 34 34
Single Family | Lighting Standard 42.31 1.00 29 29
Single Family | Monitor 1.05 1.00 57 58
Single Family | Multifunction Device 0.91 1.00 180 141
Single Family | Plug Load Other 0.98 1.00 731 731
Single Family | Pool Pump 0.08 1.00 1,340 1,340
Single Family |- Printer 0.00 1.00 162 141
Single Family | Refrigerator 1.38 1.00 498 496
Single Family | Set Top Box 1.98 1.00 199 184
Single Family | TV 3.10 1.00 186 166
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Single Family | Ventilation and Circulation 0.86 1.00 848 848
Single Family [ Water Heat GT 55 Gal 0.39 0.24 3,567 3,567
Single Family | Water Heat LE 55 Gal 0.59 0.24 3,313 3,198

Segment

Table C6. Residential Gas (LGE) Saturations, Fuel Shares, and EUls
Weighted
Average UEC

End Use

Saturation

Fuel
Share

(2013)
Existing

Weighted
Average UEC
(2013) New

Multifamily Cooking Oven

Multifamily Cooking Range 0.91 0.15 24 24
Multifamily Dryer 0.66 0.06 17 17
Multifamily Heat Central Boiler 0.00 1.00 550 452
Multifamily Heat Central Furnace 0.85 0.60 343 244
Multifamily Water Heat GT 55 Gal 0.30 0.51 117 117
Multifamily Water Heat LE 55 Gal 0.70 0.51 140 140
Single Family Cooking Oven 0.91 0.31 22 22
Single Family Cooking Range 0.91 031 24 24
Single Family Dryer 0.88 0.19 22 22
Single Family Heat Central Boiler 0.00 1.00 767 704
Single Family Heat Central Furnace 0.87 091 606 525
Single Family Pool Heat 0.03 1.00 257 257
Single Family Water Heat GT 55 Gal 0.40 0.75 145 145
Single Family Water Heat LE 55 Gal 0.60 0.75 173 173

Table €5, Commercial Electric (LGE) Saturations, Fuel Shares, and EUls

Weighted
Average EUl  Weighted

Fuel (2013) Average EUI

Segment End Use Saturation  Share Existing (2013) New
Grocery Computers 1.00 1.00 0.09 0.09
Grocery Cooking 0.99 0.67 0.55 0.55
Grocery Cooling Dx Evap 0.73 1.00 1.79 1.79
Grocery Fax 1.00 1.00 0.00 0.00
Grocery FlatScreen Monitors 1.00 1.00 0.02 0.02
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Grocery Freezers 1.00 1.00 0.00 0.00
Grocery Heat Pump 0.18 1.00 2.56 2.56
Grocery Lighting Exterior 1.01 1.00 1.05 1.05
Grocery Lighting Interior Fluorescent 1.01 1.00 7.48 0.00
Grocery Lighting Interior Hid 1.01 1.00 1.24 0.00
Grocery LightingInterior Other 1.01 1.00 0.16 8.41
Grocery Lighting Interior Screw Base 1.01 1.00 1.49 0.00
Grocery OtherPlugLoad 1.00 1.00 0.55 0.39
Grocery PhotoCopiers 1.00 1.00 0.01 0.01
Grocery Printers 1.00 1.00 0.03 0.02
Grocery Refrigeration 1.01 1.00 26.86 21.44
Grocery Refrigerators 1.00 1.00 0.02 0.02
Grocery Room Cool 0.00 1.00 0.72 0.72
Grocery Room Heat 0.09 1.00 1.76 1.76
Grocery Servers 1.00 1.00 0.03 0.03
Grocery Space Heat 0.73 0.40 2,54 2.54
Grocery Vending Machines 1.00 1.00 0.21 0.21
Grocery Ventilation And Circulation 0.73 1.00 1.42 1.42
Grocery Water Heat Gt 55 Gal 0.40 0.58 0.10 0.10
Grocery Water Heat Le 55 Gal 0.59 0.58 0.21 0.20
Health Computers 1.00 1.00 0.22 0.22
Health Cooking 0.99 0.26 0.07 0.07
Health CoolingChillers 0.46 1.00 2.16 2.16
Health Cooling Dx Evap 0.36 1.00 3.55 3.55
Health Fax 1.00 1.00 0.01 0.01
Health Flat Screen Monitors 1.00 1.00 0.05 0.05
Health Freezers 1.00 1.00 0.00 0.00
Health Heat Pump 0.00 1.00 3.85 3.85
Health Lighting Exterior 1.01 1.00 0.58 0.58
Health Lighting Interior Fluorescent 1.01 1.00 483 0.00
Health Lighting Interior Hid 1.01 1.00 0.13 0.00
Health Lighting Interior Other 1.01 1.00 0.27 4.72
Health Lighting Interior Screw Base 1.01 1.00 2.30 0.00
Health Other Plug Load 1.00 1.00 3.32 2.57
Health Photo Copiers 1.00 1.00 0.01 0.01
Health Printers 1.00 1.00 0.04 0.03
Health Refrigeration 1.01 1.00 0.44 0.33
Health Refrigerators 1.00 1.00 0.04 0.04
Health Room Cool 0.19 1.00 0.09 0.09
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Health Room Heat 0.06 1.00 0.20 0.20
Health Servers 1.00 1.00 0.02 0.02
Health Space Heat 0.95 0.33 0.40 0.40
Health Vending Machines 1.00 1.00 0.11 0.11
Health Ventilation And Circulation 0.94 1.00 4.39 4.39
Health Water Heat Gt 55 Gal 0.40 0.58 0.16 0.16
Health Water Heat Le 55 Gal 0.59 0.58 0.33 0.32
Large Office Computers 1.00 1.00 0.53 0.54
Large Office CoolingChillers 0.38 1.00 2.32 2.32
Large Office Cooling Dx Evap 0.42 1.00 4.83 4.83
Large Office Fax 1.00 1.00 0.01 0.01
Large Office Flat Screen Monitors 1.00 1.00 0.11 0.11
Large Office Freezers 1.00 1.00 0.00 0.00
Large Office Heat Pump 0.04 1.00 5.07 5.07
Large Office Lighting Exterior 1.01 1.00 0.51 0.51
Large Office LightingInterior Fluorescent 1.01 1.00 3.01 0.00
Large Office Lighting Interior Hid 1.01 1.00 0.14 0.00
Large Office Lighting Interior Other 1.01 100 0.04 3.01
Large Office Lighting Interior Screw Base 1.01 1.00 0.71 0.00
Large Office OtherPlugload 1.00 1.00 1.47 0.98
Large Office Photo Copiers 1.00 1.00 0.01 0.01
Large Office Printers 1.00 1.00 0.10 0.09
Large Office Refrigerators 1.00 1.00 0.03 0.03
Large Office Room Cool 0.07 1.00 0.03 0.03
Large Office Room Heat 0.00 1.00 0.51 0.51
Large Office Servers 1.00 1.00 0.05 0.05
Large Office Space Heat 0.97 0.12 0.75 0.75
Large Office Vending Machines 1.00 1.00 0.09 0.09
Large Office Ventilation And Circulation 0.96 1.00 2.38 2.38
Large Office Water Heat Gt 55 Gal 0.35 0.52 0.11 0.11
Large Office Water Heat Le 55 Gal 0.64 0.52 0.23 0.22
Large Retail Computers 1.00 1.00 0.06 0.06
Large Retail Cooking 0.99 0.42 0.06 0.06
Large Retail Cooling Dx Evap 0.67 1.00 5.40 5.40
Large Retail Fax 1.00 1.00 0.00 0.00
Large Retail FlatScreen Monitors 1.00 1.00 0.01 0.01
Large Retail Freezers 1.00 1.00 0.00 0.00
Large Retail Heat Pump 0.00 1.00 5.58 5.58
Large Retail Lighting Exterior 1.01 1.00 111 111
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Large Retail Lighting Interior Fluorescent 1.01 1.00 5.23 0.00
Large Retail Lighting Interior Hid 1.01 1.00 114 0.00
Large Retail Lighting Interior Other 1.01 1.00 0.24 7.01
Large Retail Lighting Interior Screw Base 1.01 1.00 2.21 0.00
Large Retail OtherPlug Load 1.00 1.00 0.28 0.19
Large Retail Photo Copiers 1.00 1.00 0.00 0.00
Large Retail Printers 1.00 1.00 0.01 0.01
Large Retail Refrigerators 1.00 1.00 0.00 0.00
Large Retail Room Cool 0.06 1.00 0.06 0.06
Large Retail RoomHeat 0.00 1.00 0.14 0.14
Large Retail Servers 1.00 1.00 0.02 0.02
Large Retail Space Heat 1.00 0.18 0.55 0.55
Large Retail Vending Machines 1.00 1.00 0.05 0.05
Large Retail Ventilation And Circulation 1.00 1.00 2.28 2.28
Large Retail Water Heat Gt 55 Gal 0.21 0.67 0.24 0.24
Large Retail Water Heat Le 55 Gal 0.78 0.67 0.51 0.50
Lodging Computers 1.00 1.00 0.05 0.05
Lodging Cooking 0.99 0.50 0.13 0.13
Lodging CoolingChillers 0.08 1.00 0.98 0.98
Lodging Cooling Dx Evap 0.17 1.00 1.42 1.42
Lodging Fax 1.00 1.00 0.00 0.00
Lodging Flat Screen Monitors 1.00 1.00 0.01 0.01
Lodging Freezers 1.00 1.00 0.01 0.01
Lodging Heat Pump 0.08 1.00 171 1.71
Lodging Lighting Exterior 1.01 1.00 0.66 0.66
Lodging Lighting Interior Fluorescent 1.01 1.00 1.07 0.00
Lodging Lighting Interior Hid 1.01 1.00 0.05 0.00
Lodging LightingInterior Other 1.01 1.00 0.04 2.55
Lodging Lighting Interior Screw Base 101 1.00 4.86 0.00
Lodging Other Plug Load 1.00 1.00 0.46 0.35
Lodging Package Terminal AC 0.67 1.00 0.13 0.13
Lodging Package Terminal HP 0.42 1.00 2.01 2,01
Lodging Photo Copiers 1.00 1.00 0.00 0.00
Lodging Pool Pump 0.50 1.00 0.58 0.58
Lodging Printers 1.00 1.00 0.01 0.01
Lodging Refrigeration 101 1.00 0.69 0.50
Lodging Refrigerators 1.00 1.00 0.08 0.07
Lodging Room Cool 0.00 1.00 0.14 0.14
Lodging RoomHeat 0.00 1.00 0.42 0.42
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Lodging Servers 1.00 1.00 0.00 0.00
Lodging Space Heat 0.33 0.80 0.90 0.90
Lodging Vending Machines 1.00 1.00 0.23 0.22
Lodging Ventilation And Circulation 0.33 1.00 0.36 0.36
Lodging Water Heat Gt 55 Gal 0.40 0.58 0.40 0.40
Lodging Water Heat Le 55 Gal 0.59 0.58 0.86 0.83
Miscellaneous Computers 1.00 1.00 0.10 0.11
Miscellaneous Cooking 0.99 0.60 0.01 0.01
Miscellaneous Cooling Chillers 0.19 1.00 1.05 1.05
Miscellaneous Cooling Dx Evap 0.54 1.00 1.52 1.52
Miscellaneous Fax 1.00 1.00 0.01 0.01
Miscellaneous Flat Screen Monitors 1.00 1.00 0.02 0.02
Miscellaneous Freezers 1.00 1.00 0.00 0.00
Miscellaneous Heat Pump 0.12 1.00 164 1.64
Miscellaneous Lighting Exterior 1.01 1.00 1.23 1.23
Miscellaneous Lighting Interior Fluorescent 1.01 1.00 2.66 0.00
Miscellaneous Lighting Interior Hid 1.01 1.00 1.14 0.00
Miscellaneous LightingInterior Other 1.01 1.00 0.13 3.76
Miscellaneous Lighting Interior Screw Base 1.01 1.00 1.12 0.00
Miscellaneous Other Plug Load 1.00 1.00 0.13 0.06
Miscellaneous Package Terminal AC 0.13 1.00 0.22 0.22
Miscellaneous Package Terminal HP 0.07 1.00 1.95 1.95
Miscellaneous Photo Copiers 1.00 1.00 0.01 0.01
Miscellaneous Pool Pump 0.05 1.00 1.70 170
Miscellaneous Printers 1.00 1.00 0.02 0.02
Miscellaneous Refrigeration 1.01 1.00 0.51 0.37
Miscellaneous Refrigerators 1.00 1.00 0.05 0.05
Miscellaneous Room Cool 0.00 1.00 0.24 0.24
Miscellaneous Room Heat 0.02 1.00 0.18 0.18
Miscellaneous Servers 1.00 1.00 0.01 0.01
Miscellaneous Space Heat 0.79 0.25 0.34 034
Miscellaneous Vending Machines 1.00 1.00 0.15 0.15
Miscellaneous Ventilation And Circulation 0.79 1.00 3.01 3.01
Miscellaneous Water Heat Gt 55 Gal 0.40 0.58 0.07 0.07
Miscellaneous Water Heat Le 55 Gal 0.59 0.58 0.14 0.14
Restaurant Computers 1.00 1.00 0.05 0.05
Restaurant Cooking 0.99 0.21 3.32 3.32
Restaurant Cooling Dx Evap 0.78 1.00 3.42 3.42
Restaurant Fax 1.00 1.00 0.00 0.00
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Restaurant Flat Screen Monitors 1.00 1.00 0.01 0.01
Restaurant Freezers 1.00 1.00 0.01 0.01
Restaurant Heat Pump 0.06 1.00 3.90 3.90
Restaurant Lighting Exterior 1.01 1.00 2.36 2.36
Restaurant Lighting Interior Fluorescent 1.01 1.00 4.45 0.00
Restaurant Lighting Interior Hid 1.01 1.00 0.38 0.00
Restaurant Lighting InteriorOther 1.01 1.00 0.32 7.70
Restaurant Lighting Interior Screw Base 1.01 1.00 6.72 0.00
Restaurant Other Plug Load 1.00 1.00 0.56 0.43
Restaurant Photo Copiers 1.00 1.00 0.00 0.00
Restaurant Printers 1.00 1.00 0.01 0.01
Restaurant Refrigeration 1.01 1.00 14.45 11.55
Restaurant Refrigerators 1.00 1.00 0.14 0.14
Restaurant Room Cool 0.00 1.00 0.46 0.46
Restaurant Room Heat 0.03 1.00 0.97 0.97
Restaurant Servers 1.00 1.00 0.01 0.01
Restaurant Space Heat 0.96 0.40 1.43 1.43
Restaurant Vending Machines 1.00 1.00 0.05 0.05
Restaurant Ventilation And Circulation 0.91 1.00 2.64 2.64
Restaurant Water Heat Gt 55 Gal 0.51 0.45 1.24 1.24
Restaurant Water Heat Le 55 Gal 0.48 0.45 2.64 2.56
School Computers 1.00 1.00 0.34 0.35
School Cooking 0.99 017 0.05 0.05
School Cooling Chillers 0.13 1.00 0.81 0.81
School Cooling Dx Evap 0.76 1.00 1.33 1.33
School Fax 1.00 1.00 0.00 0.00
School FlatScreen Monitors 1.00 1.00 0.07 0.07
School Freezers 1.00 1.00 0.00 0.00
School Heat Pump 0.00 1.00 150 1.50
School Lighting Exterior 1.01 1.00 0.76 0.76
School Lighting Interior Fluorescent 1.01 1.00 3.15 0.00
School Lighting Interior Hid 1.01 1.00 0.37 0.00
School Lighting Interior Other 1.01 1.00 0.02 3.08
School Lighting Interior Screw Base 1.01 1.00 0.21 0.00
School OtherPlug Load 1.00 100 0.98 0.66
School Photo Copiers 1.00 1.00 0.01 0.01
School Pool Pump 0.05 1.00 0.58 0.58
School Printers 1.00 1.00 0.03 0.03
School Refrigeration 1.01 1.00 0.30 0.20
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School Refrigerators 1.00 1.00 0.05 0.05
School Room Cool 0.13 1.00 0.04 0.04
School Room Heat 0.00 1.00 0.13 0.13
School Servers 1.00 1.00 0.02 0.02
School Space Heat 1.00 033 0.35 0.35
School Vending Machines 1.00 1.00 0.20 0.20
School Ventilation And Circulation 1.00 1.00 2.60 2.60
School Water Heat Gt 55 Gal 0.40 0.58 0.24 0.24
School Water Heat Le 55 Gal 0.59 0.58 0.51 0.49
Small Office Computers 1.00 1.00 0.49 0.50
Small Office Cooling Dx Evap 0.60 1.00 1.81 1.81
Small Office Fax 1.00 1.00 0.02 0.02
Small Office Flat Screen Monitors 1.00 1.00 0.10 0.10
Small Office Freezers 1.00 1.00 0.01 0.01
Small Office Heat Pump 0.08 1.00 2.08 2.08
Small Office Lighting Exterior 1.01 1.00 1.28 1.28
Small Office Lighting Interior Fluorescent 1.01 1.00 3.01 0.00
Small Office Lighting Interior Hid 1.01 1.00 0.14 0.00
Small Office Lighting Interior Other 1.01 1.00 0.04 3.01
Small Office Lighting Interior Screw Base 1.01 1.00 0.81 0.00
Small Office OtherPlugload 1.00 1.00 1.28 0.82
Small Office Photo Copiers 1.00 1.00 0.03 0.03
Small Office Printers 1.00 1.00 0.07 0.06
Small Office Refrigerators 1.00 1.00 0.07 0.07
Small Office Room Cool 0.16 1.00 0.34 0.34
Small Office RoomHeat 0.08 1.00 0.51 0.51
Small Office Servers 1.00 1.00 0.09 0.08
Small Office Space Heat 0.84 0.25 0.81 0.81
Small Office Vending Machines 1.00 1.00 0.21 0.20
Small Office Ventilation And Circulation 0.83 1.00 0.91 0.91
Small Office Water Heat Gt 55 Gal 0.05 0.55 0.07 0.07
Small Office Water Heat Le 55 Gal 0.94 0.55 0.15 0.14
Small Retail Computers 1.00 1.00 0.09 0.10
Small Retail Cooling Dx Evap 0.57 1.00 0.78 0.78
Small Retail Fax 1.00 1.00 0.01 0.01
Small Retail Flat Screen Monitors 1.00 1.00 0.02 0.02
Small Retail Freezers 1.00 1.00 0.00 0.00
Small Retail Heat Pump 0.00 1.00 0.85 0.85
Small Retail Lighting Exterior 1.01 1.00 1.11 1.11
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Small Retail Lighting Interior Fluorescent 1.01 1.00 5.23 0.00
Small Retail Lighting Interior Hid 1.01 1.00 1.14 0.00
Small Retail LightinglInterior Other 1.01 1.00 0.24 7.01
Small Retail Lightinglnterior Screw Base 1.01 1.00 411 0.00
Small Retail OtherPlugLoad 1.00 1.00 0.18 0.10
Small Retail PhotoCopiers 1.00 1.00 0.01 0.01
Small Retail Printers 1.00 1.00 0.02 0.02
Small Retail Refrigerators 1.00 1.00 0.05 0.05
Small Retail Room Cool 0.13 1.00 0.45 0.45
Small Retail RoomHeat 0.04 1.00 0.13 0.13
Small Retail Servers 1.00 1.00 0.02 0.02
Small Retail Space Heat 0.96 0.30 0.20 0.20
Small Retail Vending Machines 1.00 1.00 0.25 0.25
Small Retail Ventilation And Circulation 0.96 1.00 0.32 0.32
Small Retail Water Heat Gt 55 Gal 0.16 0.72 0.03 0.03
Small Retail Water Heat Le 55 Gal 0.83 0.72 0.06 0.06
Warehouse Computers 1.00 1.00 0.04 0.04
Warehouse CoolingChillers 0.14 1.00 0.25 0.25
Warehouse Cooling Dx Evap 0.58 1.00 0.36 0.36
Warehouse Fax 1.00 1.00 0.00 0.00
Warehouse Flat Screen Monitors 1.00 1.00 0.01 0.01
Warehouse Freezers 1.00 1.00 0.00 0.00
Warehouse Heat Pump 0.06 1.00 0.41 0.41
Warehouse Lighting Exterior 1.01 1.00 0.28 0.28
Warehouse Lightinglnterior Fluorescent 1.01 1.00 1.46 0.00
Warehouse LightingInterior Hid 1.01 1.00 1.50 0.00
Warehouse Lighting Interior Other 1.01 1.00 0.01 2,75
Warehouse LightingInterior Screw Base 1.01 1.00 0.94 0.00
Warehouse OtherPlugLoad 1.00 1.00 0.06 0.03
Warehouse Photo Copiers 1.00 1.00 0.00 0.00
Warehouse Printers 1.00 1.00 0.01 0.01
Warehouse Refrigeration 1.01 1.00 1.93 1.54
Warehouse ‘Refrigerators 1.00 1.00 0.01 0.01
Warehouse Room Cool 0.11 1.00 0.11 0.11
Warehouse Room Heat 0.06 1.00 0.08 0.08
Warehouse Servers 1.00 1.00 0.02 0.02
Warehouse Space Heat 0.88 0.04 0.15 0.15
Warehouse Vending Machines 1.00 1.00 0.05 0.05
Warehouse Ventilation And Circulation 0.88 1.00 0.31 0.31
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Warehouse Water Heat Gt 55 Gal 0.40 0.58 0.02 0.02
Warehouse Water Heat Le 55 Gal 0.59 0.58 0.03 0.03
Table C6. Commercial Gas (LGE) Saturations, Fuel Shares, and EUls

i 0,
20
cgme d Use Ttia A g -
Grocery Cooking 1.02 0.33 0.08 0.08
Grocery Space Heat Boiler 0.17 1.00 0.30 0.30
Grocery Space Heat Furnace 0.85 0.60 0.31 0.31
Grocery Water Heat Gt 55 Gal 0.40 0.42 0.03 0.03
Grocery Water Heat Le 55 Gal 0.59 0.42 0.03 0.03
Health Cooking 1.02 0.74 0.03 0.03
Health Space Heat Boiler 0.13 1.00 0.39 0.39
Health Space Heat Furnace 0.89 0.67 0.40 0.40
Health Water Heat Gt 55 Gal 0.40 0.42 0.31 0.31
Health Water Heat Le 55 Gal 0.59 0.42 0.35 0.35
Large Office Space Heat Boiler 0.18 1.00 0.23 0.23
Large Office Space Heat Furnace 0.84 0.88 0.25 0.25
Large Office Water Heat Gt 55 Gal 0.40 0.48 0.01 0.01
Large Office Water Heat Le 55 Gal 0.59 0.48 0.01 0.01
Large Retail Cooking 1.02 0.58 0.02 0.02
Large Retail Space Heat Boiler 0.00 1.00 0.22 0.22
Large Retail Space Heat Furnace 1.02 0.82 0.23 0.22
Large Retail Water Heat Gt 55 Gal 0.40 0.33 0.00 0.00
Large Retail Water Heat Le 55 Gal 0.59 033 0.01 0.01
Lodging Cooking 1.02 0.50 0.03 0.03
Lodging Pool Heat 0.50 1.00 0.29 0.29
Lodging Space Heat Boiler 1.02 1.00 0.09 0.09
Lodging Space Heat Furnace 0.00 0.20 0.10 0.10
Lodging Water Heat Gt 55 Gal 0.40 0.42 0.24 0.24
Lodging Water Heat Le 55 Gal 0.59 0.42 0.27 0.27
Miscellaneous Cooking 1.02 0.40 0.01 0.01
Miscellaneous Pool Heat 0.25 1.00 0.29 0.29
Miscellaneous Space Heat Boiler 0.10 1.00 0.39 0.39
Miscellaneous Space Heat Furnace 0.91 0.75 0.40 0.40
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Miscellaneous Water Heat Gt 55 Gal 0.40 0.42 0.01 0.01
Miscellaneous Water Heat Le 55 Gal 0.59 0.42 0.01 0.01
Restaurant Cooking 1.02 0.79 0.66 0.66
Restaurant Space Heat Boiler 0.06 1.00 0.21 0.21
Restaurant Space Heat Furnace 0.96 0.60 0.21 0.21
Restaurant Water Heat Gt 55 Gal 0.40 0.55 0.36 0.36
Restaurant Water Heat Le 55 Gal 0.59 0.55 0.41 0.41
School Cooking 1.02 0.83 0.01 0.01
School Pool Heat 0.05 1.00 0.29 0.29
School Space Heat Boiler 0.25 1.00 0.18 0.18
School Space Heat Furnace 0.76 0.67 0.19 0.19
School Water Heat Gt 55 Gal 0.40 0.42 0.04 0.04
School Water Heat Le 55 Gal 0.59 0.42 0.05 0.05
Small Office Space Heat Boiler 0.04 1.00 0.24 0.24
Small Office Space Heat Furnace 0.97 0.75 0.24 0.24
Small Office Water Heat Gt 55 Gal 0.40 0.45 0.01 0.01
Small Office Water Heat Le 55 Gal 0.59 0.45 0.01 0.01
Small Retail Space Heat Boiler 0.07 1.00 0.29 0.29
Small Retail Space Heat Furnace 0.94 0.70 0.30 0.30
Small Retail Water Heat Gt 55 Gal 0.40 028 0.01 0.01
Small Retail Water Heat Le 55 Gal 0.59 0.28 0.01 0.01
Warehouse Space Heat Boiler 0.00 1.00 0.04 0.04
Warehouse Space Heat Furnace 1.02 0.96 0.05 0.04
Warehouse Water Heat Gt 55 Gal 0.40 0.42 0.00 0.00
Warehouse Water Heat Le 55 Gal 0.59 0.42 0.00 0.00
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Appendix D. Measure Descriptions

1. Residential Electric Retrofit Measure Descriptions

Heating and Cooling

Construction—ICF. Building a concrete home with insulating concrete forms (ICFs) savesenergy. The
greaterinsulation, tighter construction, and temperature-moderating mass of the walls conserve
heating and cooling energy much more effectively than conventionalwood-frame walls.

Construction—SIP. Structural insulated panels (SIPs) use continuous foaminsulation throughout the
panel, providing excellent energy efficiency and low airinfiltration levels. The baselineis standard
wood framing.

Cool Roofs. ENERGY STAR-qualified cool roofs, with refle ctive coatings, can lower roof surface
temperatures by up to 1002F, decreasing amounts of heat transferred intoa building. Cool roofscan
help reduce amounts of air conditioning needed in buildings, and can reduce peak coolingdemand by
10% to 15%.>

Doors. Composite or steel doors with a foam core increase overallinsulation, slowing heat loss. This
measure includes adding athermal doorwith a resistance value of R-50r R-11 to houseswithouta
thermal or storm door (R-2.9, KY code).

Duct Sealing and Insulation. Duct sealing and insulation cost-effectively save energy, improve airand
thermal distribution {(comfort and ventilation), and reduce cross-contamination between different zones
in buildings (e.g., smoking vs. non-smoking, bio-aerosoals, localized indoorair pollutants). This measure
assumes a baseline of existing duct conditions sealed and insulated toR-8.

Duct System Efficiency Upgrade—Ducts Inside. In many homes, ducts run through unconditioned areas,
such as attics, garages, crawlspaces, and basements, for convenience and practical reasons. Ductsin
unconditioned areas lose energy due to large temperature differences between conditioned airin the
ducts and the surrounding space. Locating ducts in conditioned spaces helps to reduce wasted
heatloss.*

Green Roof. The added mass and thermal resistance of green roofs reduce building heating and cooling
loads. These systems reduce ambient temperatures around aroof, decreasing abuilding’s urban heat
island effect, reducing the ambient temperature of the roof’s surface, and slowing the transfer of heat

3 http://www.aceee.org/consumer/cooling

*  httpy//www.toolbase.org/pdf/techinv/ductsinconditionedspace_techs pec.pdf
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into the building, thus lowering cooling costs. They also provide added insulation to the roof structure,
reducing heating requirements inwinter.’

Heat Exchangers, Air-to-Air. An air-to-air heat exchanger mechanicallyventilates homes in colder
climates. During winter, ittransfers heat from exhausted airto fresh, outside air enteringthe home.
Fifty percentto80% of the heat normally lostin exhausted airreturns tothe house. Air-to-airheat
exchangers can be installed as part of a central heating and cooling system, orinwalls or windows. Wall
and window-mounted units resemble air conditioners andventilate one roomoran area.®

Infiltration Control— Reduction of Existing Conditions. Sealing airleaks in windows, doors, aroof,
crawlspaces, and outside walls prevents drafts and reduces overall heating and coolinglosses.

Infiltration Control—Reduction of New Thermal Shell. Heat recovery ventilation (HRV) provides freshair
and improved climate control, while saving energy by reducing heating (or cooling) requirements of a
building. Combining this feature with better infiltration control (0.2 air changes per hour) minimizes the
energy needed to maintain a healthy levelof fresh airandreduces heatloss due to air leakage.

Insulation— Attic/Ceiling. This measure represents anincrease in R-value. Addinginsulationin existing
buildingsincreases thermal performance, and brings the resistance value up to and past code,
dependingonthe vintage. Table D-1.7 summarizes differentresistance values comparedin the measure.

Table D-1.7. Ceiling R-Value Comparison
R-49 (KYCode) | R-15 (Existing Insulation)
R-49 (Above KY Code) | R-38 (KY Code)

Insulation- Basement Wall. Addinginsulation to the basementor crawlspace wallsincreases the
thermal performance of the concrete foundation only for existing homes. This measureaddsinsulation
to the existingR-2level to bring the total insulation level to code (R-10).

Insulation—Floor. Addinginsulation to the floorincreases the overallresistance value, slowing heat
transferfrombasements and crawl spaces to upperlevels. Table D-1.8 summarizes different resistance
values compared inthe measure.

Table D-1.8. Floor R-Value Comparison

Measure Insulation Baseline Insulation

R-30 (Above KY Code) R-1 (Existing Insulation)
R-30 (Above KY Code) R-19 (KY Code)

3 http://www.toolbase.org/Technology-Inventory/Roofs/green-roofs

®  httpy//cipco.apogee.net/res/reevhex.asp
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Insulation—Slab (New Construction). Substantialheat can be lost through an uninsulated slab, resulting
in cold, uncomfortable floors. Even if foundation walls have been insulated vertically under the slab,
significantheat escapesfrom the slab edge closest to the cold outside air. This measure compares aslab
insulated with R-15insulation to aslabinsulated to code R-10.

Insulation—Wall. Wallinsulation slows the transfer of heat, and reduces heating and coolingloadsin
houses. Error] Reference source not found. compares different insulation levels.

Table D-1.9. Wall Insulation Measures

Measure Insulation Baseline Insulation

R-13 (KY Code—Maximum Insulation Feaslble) | R-2 (ExIsti nglnsulation)fl
R-21 (Above KY Code- New Construction) W] R-13 (KY Code)

Quality Installation—Air Conditionerand Heat Pump. Quality installation of an air conditionerand heat
pumpincludes: propersizing of equipment; and correct refrigerant charge and airflow. By properly
sizingHVACequipmentratherthan using “rules of thumb,” asystemload tool, such as the Air
Conditioning Contractors of America(ACCA) guidelines for sizing HVAC equipment (ACCA Manual J
Residential Load Calculation), resultsin optimum equipment operating efficiency and bettercontrol.’

Thermostat—Programmable. A programmable thermostat controls set pointtemperatures
automatically, ensuring HVAC systems do not run during low-occupancy hours.

Thermostat— Wi-Fi. Like a programmable thermostat, a Wi-Fi thermostat controls set point
temperatures automatically, ensuring HVAC systems do not run duringlow-occupancy hours. In
addition, the resident can interact through a web and phone app interface, allowing more flexibility to
remotely override the programmed settings. The thermostat canlearn the residents’ behaviorsand
adjustbased on trendsinoverride data.

Tune-up—Air Conditionerand Air Source Heat Pump. Proper system tune-up/maintenance ensures
refrigerant chargesand airflowsthrough evaporator coils are properly tested and correctly adjusted —
two factors affecting system efficiency. Maintenance includes changing filters and cleaningcoils to
maintain the overall performance and efficiency of units.

Whole-House Fan. Draws cool outdoor airinside through open windows, and exhausts hotindoorair
through the attic to the outside. Awhole house fan provides a simple and inexpensive method of
cooling a house when outdoortemperaturesfall belowindoortemperatures.

7 http://www.toolbase.org/Technology-Inventory/HVAC/hvac-sizing-practice
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Window Film. Solar control window films applied to existing windows reduce peak demand during hot
months and conserve air conditioning energy. The use of these films also reduces exposure to ultraviolet
radiationandglare.®

Window—Upgrade. This measure increases building performance by reducing U-values in existingand
new construction windows, as shownin Table D-1.10.

Table D-1.10. High-Efficiency Window Measures
Measure Insulation Baseline Insulation
U-value 0.30 Window (Above KY Code) | ExistingWindow—Single Pane
U-value 0.25 Window (Above KY Code) | Existing Window—Single Pane
U-value 0.30 Window (Above KY Code) | U-value 0.35 Window (KY Code)
| U-value 0.25 Window (Above KY Codq)_ U-value 0.35 Window (KYEclglﬂ}

Lighting
Photocell Daylighting Control —Interior/Exterior Lighting. Photocells adjust lighting levels according to
daylightlevels that rooms receive. The baseline is no daylighting controls.

Occupancy Sensors. Ina space unoccupied for a designated amount of time, occupancy sensors turn off
the lights, turning them on again once the sensordetects a person hasentered the space.

Time Clocks (Exterior Lighting). Allows the userto program times to automatically turn outside lightson
and off. Programmed exterior lighting saves energy by ensuring lights are not accidentally left on during
the daytime.

Water Heat

Clothes Washer. ENERGY STARand CEE-qualified clothes washers use less energy and waterthan
regularwashers.’ Table D-1.11 lists baseline and measure modified energy factor (MEF) and water factor
(WF)levels considered. Note: each measure has multiple baselines, which change overtime due to
changesin federal standards.

Table D-1.11, Clothes Washer Modified Energy and Water Factor Comparisons

Efficiency (MEF & WF)

Federal Standard 2011 [Baseline] MEF 1.48 and WF 9.5
Federal Standard 2016 [Baseline] MEF 1.72 and WF 8.0
Federal Standard 2018 [Baseline] MEF 2.0 and WF 6.0
ENERGY STAR MEF 2.0 and WF 6.0
CEE Tier 2 MEF 2.2 and WF 4.5
CEE Tier 3 MEF 2.4 and WF 4.0

& httpy//www.iwfa.com/iwfa/Consumer_Info/windowfilmbenefits.html

? http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CW
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Dishwasher. ENERGY STAR-qualified dishwashers use advanced technology to clean dishes, usingless
waterand energy. As shownin Table D-1.12, two efficiency levels were compared for this measure.

Table D-1.12. Dishwasher Efficiency Levels

Measure kWh/yr & Gal/Cycle | Baseline kWh/yr & Gal/Cycle

ENERGY STAR | 295 kWh/yr I 307 kWh/yr
| 4.25 Gal/Cycle | 5 Gal/Cycle
Enhanced Efficiency | 250kWh/yr ! 307kWh/yr
| 4.25 gal/cycle _ | 5 Gal/Cycle

Drain Water Heat Recovery. Also called gravity film heat exchanges, these devices, which recover heat
energy from domesticdrain water, are used to pre-heat cold water entering hot watertanks. This
minimizes temperature differences between heating set pointsand entering watertem peratures.

Faucet Aerators. Faucetaerators, by mixing waterand air, reduce amounts of water flowing through
faucets. The faucetaerator createsa fine waterspray, usinga screeninserted in the faucet head.
Table D-1.13 presentsthe flow rate requirements forthis measure.

Table D-1.13. Faucet Aerator Flow Rates

Measure Flow Rate (GPM*) | Baseline Flow Rate (GPM)

2.2 GPM 3.0 GPM {Existing)
1.5 GPM 2.2 GPM
0.5 GPM 1 2.2 GPM

* Gallons per minute.

Low-FlowShowerheads. Low-flow showerheads mixwater and airto reduce amounts of water flowing
through the showerhead, which createsafine water spraythrough aninserted screen. This measure
representsthe various showerhead flow rate reduction levels shown in Table D-1.14.

Table D-1.14. Low-Flow Showerhead Water Flow Levels

Measure Flow Rate (GPM*) | Baseline Flow Rate {GPM)

2.5 GPM 3.0 GPM (Existing)
2.0 GPM 2.5GPM
1.75 GPM 2.5 GPM
1.5 GPM 2.5GPM

* Gallons per minute

Hot Water Pipe Insulation. The addition of R-4insulation around pipesdecreases heat loss. The baseline
isa hotwater pipe withoutinsulation

Appliances

Freezer—Removal of Standalone. This referstoenvironmentally friendly disposal of unneeded and/or
inefficient standalone freezers. Removal of standalone freezers eliminates the freezer's consumption.
Properdisposalis required, as the units use hazardous materials, such as Freon and CFCs.




Refrigerator—Removal of Secondary. This refers to environmentally friendly disposal of unneeded
and/orinefficient secondary refrigerators. The removal eliminates the refrigerator’s consumption.
Properdisposal isrequired, as the unites use hazardous materials, suchas Freon and CFCs.

Plug Load

Smart Strip. Energy-saving products, such as power strips with an occupancy sensor, are be placedin
workstations where power strips are commonly used. Based on occupancy within the work area, the
sensorturns on and off powerto all devices, suchas computers, desk lights, and audio equipment
pluggedintothe powerstrip.

Other

Pool Pump Timers. A pool pump with a timersetto run during off-peaktimes (starting after 8:00 p.m.
and cycling off before 10:00 a.m.) reduces energy costs. Cycling the pumps will further reduce monthly
costs. The baseline isacontinuously running pump.

2. Residential Electric Equipment Measure Descriptions

Heating and Cooling
Central Air Conditioners. This measure consists of several different air conditioner technology/efficiency
levels, as summarized in Table D-1.15. The baselinesize isthe same as the measure size.

Table D-1.15. Central Air Conditioner Efficiency Comparison

Measure SEER/EER Baseline SEER/EER

Federal Standard 2015—SEER/EER 14/12.2*
ENERGY STAR—SEER/EER 14.5/12

CEE Tier 3—SEER/EER 16/13
Enhanced—SEER/EER 18/14

Evaporative Cooler

* Becomes baselineafter 2015.

Federal Standard 2006 SEER/EER 13/11

Ductless Air Conditioner (DAC). DACs use less energy than room air conditioners, while producingless
noise and requiring no costly ductwork. DACs have a SEER/EER of 18/12.5, replacingaroom air
conditionerunitwitha9.7/9.8 SEER/EER.

Ductless Heat Pump (DHP). DHPs move heatto or fromthe air to cool and heata home without the
need for costly ductwork. This method of heating has a HSPF value of 10.0, consuming less energy than
baseboard heatingthathasa 3.41 HSPF.

Electronically Commutated Motor (ECM)—Air Conditioner/Electric/Gas Furnace ECM Fan and Air
Source Heat Pump. ECMs are smaller, variable-speed motors that operate from a single-phase power
source, which consumes less power than standard motorsin ventilation and circulation systems. The
baseline measure is astandard-efficiency motor.
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Heat Pump—AirorGround Source (ASHP or GSHP). Electricheat pumps move heat to or from the air or
ground to cool and heat homes. Table D-1.16 shows different efficiencylevels compared in this
measure. The baselinesize isthe same as the measure size.

Table D-1.16. Heat Pump SEER/HSPF Comparisons

Cooling Heating Baseline Cooling | Heating
SEER/EER HSPF SEER/EER HSPF

Federal Standard
2015* ‘ 14/12
ENERGY STAR | 14.5/12 8.2
CEE Tier 2 I 15/12.5 8.5 | Federal Standard
o - e T 13/11 7.7
Premium | 16/13 9.0 | 2006 /
Enhanced 1 1814 9.5
ENERGY STAR Ground
Source Heat Pump NA/17’1_- 3.6 cop L

*Becomes the baseline after 2015.

Room Air Conditioner (Room AC)—(8,000-13,999 BTU/HR). ENERGY STAR-qualified roomair
conditioners use less energy than conventional models, throughimproved energy performanceas well
as timers forbettertemperature control. Table D-1.17 shows different efficiency tiers consideredin
this measure.

Table D-1.17. Room AC CEER/EER Comparisons

Measure CEER/EER Baseline CEER/EER

Federal Standard 2015 —CEER/EER 10.9/11* | Federal Standard 2001 CEER/EER 9.7/9.8 l
ENERGY STAR—CEER/EER 10.7/10.8 | Federal Standard 2001 CEER/EER 9.7/9.8 !
*Becomes the baselineafter 2015.

Lighting

General Service Lamp

Compact Fluorescent Light Bulbs (CFLs). Standard CFLs use less energy than the maximum mandated by
the Energy Independence and Security Act of 2007 (EISA). This measure considers exteriorand interior,
standard, screw base lighting, and measure and baseline consumption is a weighted average of bulb
wattages usedin each condition. The baselineforthis measure reflects changes over2012-2014 to
accommodate EISA.

Light Emitting Diodes (LEDs). LEDs are solid-state devices, converting electricity tolight using very high
efficiencies, requiring significantly less energy, and providinglonglifetimes. This measure considers
exteriorand interior, standard, screw base lighting, and measure and baseline consumptionisa
weighted average of bulb wattages used in each condition. The baselineforthis me asure reflects
changes over2012-2014 to accommodate EISA.
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Specialty Lamp

CFLs. Specialty CFLs use less energy thanincandescent light bulbs. Thismeasure considersinterior
specialty lighting, including the bulb typeslisted below, and the measure and baseline consumptionisa
weighted average of bulbs used in each condition. The baselineforthis measureisanincandescent
lightbulb.

LEDs. LEDs are solid-state devices, converting electricity tolight using very high efficiency, requiring
significantly less energy, and providing longlifetimes. This measure considers interior specialty lighting,
includingthe bulbtypeslisted below, and measure and baseline consumption isa weighted average of
bulbs usedin each condition. The baseline for this measure isanincandescentlightbulb.

e Specialty lamps include:

e 3-Way e Globe
e Dimmable e A-lamp
e (CCCandelabra—decorative e Daylight
e CCCandelabra—primary e High Wattage
e Torpedo o T2 Twist
e Reflector °
Water Heat

SolarHot Water (SHW).Solarwaterheatingsystems include storage tanksand solar collectors, and
operate using two types of solarwater heating systems: active, which have circulating pumps and
controls; and passive, which do nothave pumps and controls. Either system actively increases the water
temperature entering the storage tank, reducing the amount of energy required by the hot water heater
to achieve the set point temperature.'® This measure applies to solar water heatersless than or equal to
55 gallons andis compared toa federalstandard, 2004, storage water heaterwitha 0.92 EF.

Water Heater—Heat Pump. A heat pump moves heat from a warm reservoir (such as air), transferring
this heatinto hot water systems.'! Table D-1.18 lists baseline and measure efficiencies.

10 http://www.eere.energy.gov/consumer/your_home/water_heating/index.cfm/mytopic=12850

u Descriptionsource: U.S. Department of Energy;

http://www.energysavers.gov/your_home/water_heating/index.cfm/mytopic=12840
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Table D-1.18. Heat Pump Water Heater Comparisons

Measure Efficiency Baseline Efficiency

Federal Standard 2015 > 55 GAL—EF 1.97* | :

F 1 St d20045s Wat ter > 55 GAL—EF 0.87 !
ENERGY STAR > 55 GAL—EF 2.2 !-edera andard 2004 Storage Water Heater iAL 81!
ENERGY STAR < 55 GAL—EF 2.0 | Federal Standard 2004 Storage Water Heater < 55 GAL—EF 0.92 |

*Becomes baselineafter 2015.

Water Heater—Storage. High-efficiency water heaters operate more efficiently than standard electric
waterheatersdue to reduced standby losses. Thismeasure assumesan energy factor (EF) for high -
efficiency waterheatersless than orequal to 55 gallons of 0.95 (Federal Standard, April 2015), an
increase froma standard EF of 0.92 (Federal Standard, 2004).

Appliances

Cooking Oven. High-efficiency convection ovensoperate at lowertemperatures and achieve quicker
cook timesthan standard ovens, due to fans circulatinghheat evenly throughout the oven. The baselineis
a 2012, federal standard oven.

High Efficiency Dryer. High-efficiency dryers have features, such as moisture sensors, that minimize
energy usage while retaining performance. The efficiency levels for this measure are shown in
Table D-1.19.

Table D-1.19. Dryer EF Comparison

Measure Baseline

Federal Standard 2015 Dryer—CEF/EF 3.73/3.83 B Standard Dryer with Controls and Moisture
Enhanced Efficiency Dryer—CEF/EF 3.79/3.9 Sensor—CEF/EF 3.14/3.19

Dehumidifier—ENERGY STAR. ENERGY STAR-qualified models use more efficient refrigeration coils,
compressors, and fansthan conventional models, thus using less energy to remove moisture. These
qualified models remove the same amount of moisture as a similarly-sized standard unit, but use 10% to
20% less energy. The baseline for this measure isa 2013 federal standard dehumidifier. *?

Freezer. ENERGY STAR-qualified freezersuse atleast 10% less energy than standard modelsdue to
improvementsin insulation and compressors. Thismeasure considers the change in 2015 federal
standard efficiency, as shown in Table D-1.20,

Table D-1.20. Freezer Measure Levels

Measure Level Baseline Level

Federal Standard 2015*
i E:JE:rGaY S.::Rar Federal Standard 2001 ‘

*Becomes baselineafter 2015.

12 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_cod e=DE
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Microwave—High-Efficiency. High-efficiency microwaves, with more efficient power supplies, fans,
magnetrons, and reflective surfaces, provide energy savings in comparison with conventional
microwaves.

Refrigerator. ENERGY STAR and CEE-qualified refrigerators use atleast 20% less e nergy than standard
models due toimprovementsininsulation and compressors. This measure considers the change in 2015
federal standard efficiency and two CEE tiersabove ENERGY STAR, as shownin Table D-1.21.

Table D-1.21. Refrigerator Measure Levels

Measure Level Baseline Level

Federal Standard 2015* |
ENERGY STAR ;
|

Federal Standard 2001
CEE Tier 2 | eral Standar

CEE Tier 3 |
*Becomes baselineafter 2015,

Plug Load

Computer—ENERGY STAR. ENERGY STAR computers consume less than 2watts in “sleep” and “off”
modes, and are more efficient than conventional unitsin “idle” modes, resultingin 30% to 65% energy
savings.

DVD Player—ENERGY STAR. ENERGY STAR-qualified DVD products meeting the new requirements use
up to 60% less energy than standard models.’® ENERGYSTAR DVD players use only 1watt, as little as
one-fourth of the energy used by standard models, in “off” or “sleep” modes. The baseline for this
measure isa standard DVD player.

Home Audio System—ENERGY STAR. According to ENERGY STAR specifications, qualified audio systems
must have:default powerdown timing; 1 watt sleep/off mode consumption; and 55% efficiency for
amplifiers greaterthan 20 watts input power.*

Monitors—ENERGY STAR. ENERGY STAR monitors feature: (1) an “on” mode, where the maximum
allowed power varies, based on the computer monitor’s resolution; (2) a “sleep” mode, where computer
monitor models must consume 2 watts or less; and (3) an “off” mode, where computer monitor models
mustconsume 1 watt or less. The baseline equipmentdoes notinclude thesefeatures.*

Office Multifunction Device— ENERGY STAR. ENERGY STAR models meeting the most recent ENERGY
STAR requirements are 40% more energy efficient, and feature efficientdesigns, helping the equipment
run coolerand last longer.

13 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=DP

1% http://www.energystar.gov/index.cfm?c=audio_dvd.pr_crit_audi 6_dvd

15 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.ShowProductGroup&pgw_code=MO
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Office Copier—ENERGY STAR. ENERGY STAR copiersdeliverthe same performanceas conventional
equipmentandare, on average, 27% more efficient, and powerdown when notin use. The baseline
measure isa non-ENERGY STAR copier.'®

Office Printers—ENERGY STAR fax machines entersleep mode afterinactivity. This reduces their total
powerconsumption by 50%.

Set Top Box—ENERGYSTAR. Set-top boxesearning the ENERGY STAR label operate at least 40% more
efficiently than conventional models.*® The baseline measure is astandard receiver.

TV—ENERGY STAR. ENERGY STAR-qualified TVs use about 40% lessenergy than standard units. *°
ENERGY STAR models must consume no more than 1 watt whilein sleep mode. The baselineisa
standard television, generally consuming more than 3 watts when off.

Other
Pool Pumps—Two-Speed Motor. Thisenables pool pump motors to run at high and low speeds, rather
than constantly running at full power. The baseline forthis measure is a standard, one -speed motor.

Pool Pumps—VSD. The enables pool pump motorsto run at variable speeds, as opposed to constantly
running at full power. The baseline for this measure isa standard, one-speed motor.

3. Residential Natural Gas Retrofit Measure Descriptions

Heating
Boiler Controls. Boiler controls reduce energy used by residential boilers by controlling supply water
temperatures, optimizingfiring cycles, and applyingzone controls.

Boiler Pipe Insulation. Applying 10 linearfeet of R-6thermal insulation to pipes transporting hot water
fromthe boilerreduces heatloss andincreases boiler efficiency.

Construction—ICF, Building a concrete home with1CFs saves energy. The greaterinsulation, tighter
construction, and temperature-moderating mass of the walls conserve heating and coolingenergy much
more effectivelythan conventional wood-frame walls.

Construction—SIP. SIPs use continuous foaminsulation throughout the panel, providing excellent
energy efficiency and low airinfiltration levels. The baseline is standard wood framing.

18 httpy//www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CP

7 http://www.energystar.gov/ia/products /fap/IE_Prog_Req.pdf

18 http://www.energystar.gov/index.cfm?c=settop_boxes.settop_boxes

19 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=TV
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Doors. Composite orsteel doors with afoam core increase overall insulation, slowing heat loss. This
measure includes adding a thermal doorwith a resistance value of R-50r R-11 to houses without a
thermal or storm door (R-2.9, KY code).

Duct Sealing and Insulation. Duct sealing and insulation cost-effectively save energy, improve airand
thermal distribution (comfort and ventilation), and reduce cross-contamination between different zones
inbuildings (e.g., smoking vs. non-smoking, bio-aerosols, localized indoor air pollutants). This measure
assumes a baselineof existing duct conditions sealed and insulated to R-8.

Green Roof. The added mass and thermal resistance of green roofs reduce building heating and cooling
loads. These systems reduce ambient temperatures around aroof, decreasing a building’s urban heat
island effect, reducingthe ambient temperature of the roof’s surface, and slowing the transferof heat
into the building, thus lowering cooling costs. Theyalso provide added insulation to the roof structure,
reducing heating requirements in winter.°

Heat Exchangers Air-ta-Air. An air-to-air heat exchanger mechanically ventilates homesincolder
climates. During winter, it transfers heat from exhausted air to fresh, outside air enteringthe home.
Fifty percentto 80% of the heat normally lost in exhausted air returns to the house. Air-to-air heat
exchangers canbe installed as part of a central heating and cooling system, orinwalls or windows. Wall
and window-mounted units resemble air conditioners, and ventilate one room oran area.?

Infiltration Control—Reduction of Existing Conditions. Sealing airleaksin windows, doors, aroof,
crawlspaces, and outside walls prevents drafts and reduces overall he ating and cooling losses.

Infiltration Control—Reduction of New Thermal Shell. HRV provides fresh airand improved climate
control, while also saving energy by reducing the heating (or cooling) requirements of a building.
Combiningthis feature with betterinfiltration control (0.2 air changes per hour) minimizes the energy
needed to maintain a healthy level of fresh airand reduces heatloss due to air leakage.

Insulation—Attic/Ceiling. This measure represents an increase in R-value. Adding insulationin existing
buildings increases thermal performance, and brings the resistance value up to and past code,
dependingon the vintage. Table D-1.22 summarizes different resistancevalues comparedin

the measure.

Table D-1.22. Ceiling R-Value Comparison

Measure Insulation | Baseline Insulation

R-49 (KY Code) R-15 (Existing Insulation)
R-49 (Above KY Code) | R-38 (KY Code)

0 http://www.toolbase.org/Technol ogy-lnventory/Roofs/green-roofs

n http://cipco.apogee.net/res/reevhex.asp
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Insulation—BasementWall. Addinginsulation to basement orcrawlspace wallsincreases the thermal
performance of the concrete foundation (only forexisting homes). This measure adds insulation to the
existingR-2levelto bringthe total insulation levelto code (R-10).

Insulation—Floor. Addinginsulation to the floorincreases the overallresistance value, slowing heat
transferfrombasements and crawl spacesto upperlevels. Table D-1.23 summarizes different resistance
values compared inthe measure.

Table D-1.23. Floor R-Value Comparison

Measure Insulation Baseline Insulation

| R-30 (Above KY Code) | R1(ExistingInsulation) |
| R30 (Above KYCode) | R-19(KYCode) |

Insulation—Slab (New Construction). Substantial heat can be lost through an uninsulatedslab, resulting
incold, uncomfortable floors. Even if foundation walls have been insulated vertically under the slab,
significant heat escapes from the slab edge closest to the cold outside air. This measure compares aslab
insulated with R-15insulation toaslabinsulated to code R-10.

Insulation—Wall. Wall insulation slows the transfer of heat, and reduces heatingand coolingloadsin
houses. Table D-1.24 compares differentinsulation levels.

Table D-1.24. Wall Insulation Measures

Measure insulation Baseline Insulation

R-13 (KY Code—Maximum Insulation Feasible) | R-2 (ExistingInsulation)
R-21 (Above KY Code- New Construction) | R-13 (KY Code)

Integrated Space Heating/Water Heating. These systems provide space conditioningand hot water
heatingin one appliance/energy source. Domestichot wateris heated directly, and space is heated by a
hot water heatexchanger coil, piped to the forced air heating system. This combination space/water
heating system provides high-efficiency heating for the cost of one high-efficiency appliance.

Thermostat—Programmable. A programmable thermostat controls set point temperatures
automatically, ensuring HVAC systemsdo not run duringlow-occupancy hours.

Quality Installation—Furnace and Boiler. Quality installation of furnaces and boilers includes: proper
sizing of equipmentand ducts; properairflow; and proper control settings resultingin optimum
equipment operating efficiency and better control.??

Thermostat—Programmable. A programmable thermostat controls set point temperatures
automatically, ensuring HVAC systems do not run during low-occupancy hours.

2 http://www.toolbase.org/Technology-Inventory/HVAC/hvac-sizing-practice
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Thermostat—Wi-Fi. Like a programmable thermostat, a Wi-Fi thermostat controls set point
temperaturesautomatically, ensuring HVAC systems do not run during low-occupancy hours. In
addition, theresident caninteractthrough a weband phone app interface, allowing more flexibility to
remotely override the programmed settings. The thermostat can learn the residents’ behaviors, and
adjust based on trendsin override data.

Tune-up—Furnace and Boiler. This measure involves a technician completing the following: measure
combustion efficiency; adjustingairfuel mixtures; cleaning heat exchangertubes; adjusting draft
controls; cleaning burners; cleaningburner nozzles; and checking for venting, increasing the efficiency of
the heating system.

Whole-House Fan.These fans draw cool outdoorairinside through open windows, and exhausts hot
indoorair through the attic to the outside. Awhole-house fan provides a simple andinexpensive
method of coolinga house when outdoortemperatures fallbelowindoortemperatures.

Window—Upgrade. This measure increases building performance by reducing U-valuesin existingand
new construction windows, as shownin Table D-1.25.

Table D-1.25. High-Efficiency Window Measures

Measure Insulation Baseline Insulation

U-value 0.30 Window (Above KY Code) | Existing Window—Single Pane
U-value 0.25 Window (Above KY Code) | Existing Window—Single Pane
U-value 0.30 Window (Above KY Code) | U-value 0.35 Window (KY Code)
U-value 0.25 Window (Above KY Code) | U-value0.35 Window (KY Code) |

Water Heat

Clothes Washer. ENERGY STAR and CEE-qualified clothes washers use less energy and waterthan
regularwashers.”* Table D-1.26 lists baseline and measure MEF and WF levels considered. Note: each
measure has multiple baselines, which change overtime due tochangesin the federal standard.

Table D-1.26. Clothes Washer Modified Energy and Water Factor Comparisons

Eficency (VEF & WF)

Federal Standard 2011 [Baseline] MEF 1.48 and WF 9.5
Federal Standard 2016 [Baseline] MEF 1.72 and WF 8.0
Federal Standard 2018 [Baseline] MEF 2.0 and WF 6.0
ENERGY STAR MEF 2.0 and WF 6.0
CEE Tier 2 MEF 2.2 andWF 4.5
CEE Tier 3 MEF 2.4 and WF 4.0

Dishwasher. ENERGY STAR-qualified dishwashers use advanced technology to clean dishes, usingless
waterand energy. AsshowninTable D-1.27, two efficiencylevels were compared forthis measure.

2 httpy//www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CW
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Table D-1.27. Dishwasher Efficiency Levels

Measure kWh/yr & Gal/Cycle | Baseline kWh/yr & Gal/Cycle

| ENERGY STAR \ 295 kWh/yr | 307 kWh/yr \
s 425GalfCycle | SGalfcyle |
LEnhanced Efficiency | 250 kWh/yr | 307 kWh/yr }

o !425galfcycle | 5GalfCycle o

Drain Water Heat Recovery. Also called gravity film heat exchanges, this device recovers heat energy
fromdomesticdrain water, whichisthenused to pre-heat cold water entering the hot water tank. This

minimizes the temperature difference between the heating set pointand the te mperature of water
enteringthe system.

Pipe Insulation-Water Heater. The addition of R-4insulation around pipes decreases heat loss. The
baselineis a hot water pipe withoutinsulation.

Faucet Aerators. Faucet aerators, by mixing water and air, reduce amounts of water flowing through
faucets. The faucet aeratorcreatesa fine water spray, usinga screeninserted inthe faucet head.
Table D-1.28 presents flow rate requirements for this measure.

Table D-1.28. Faucet Aerator Flow Rates

[ Measure Flow Rate (GPM*) | Baseline Flow Rate (GPM)

2.2 GPM 3.0 GPM (Existing)
1.5 GPM 2.2 GPM
0.5 GPM ] 22GPM ]

*Gallons per minute.
Low-FlowShowerheads. Low-flow showerheads mix waterand air to reduce amounts of water flowing

through the showerhead, which creates afine waterspray through aninserted screen. This measure
representsthe various showerhead flow rate reduction levels, as shownin Table D-1.29.

Table D-1.29. Low-Flow Showerhead Water Flow Levels

| Measure Flow Rate (GPM*) | Baseline Flow Rate (GPM)

2.5 GPM 3.0 GPM (Existing)
2.0 GPM 2.5 GPM
* Gallons per minute

Other

Pool Covers. This measure reduces evaporation, whichis the largest source of pool/spaenergyloss. It
takesone British thermal unit (Btu) toraise 1 pound of waterby 1 degree. Each pound of 802 F water
that evaporates takes 1,048 Btus of heat out of the pool.? The baseline measureis an uncovered pool

or spa.

2 http;//www.eere.energy.gov/consumer/your_home/water_heating/index.cfm/mytopic=13140
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4. Residential Natural Gas Equipment Measure Descriptions

Heating

Gas Boiler. Boilers are classified as condensing or non-condensing. Condensing boilers condense flue gas
and watervapor, extracting useful heatand improving the boiler efficiency. This measure compares
several boilers with different thermal efficiencies and is applicable to both new and existing
construction. The overall efficiency of the boileris defined as the gross energy output, divided by the
energyinput, andis affected by combustion efficiency, standby losses, cyclinglosses, and heat transfer.
Table D-1.30 displays the measure and baseline thermal efficiencies.

Table D-1.30. Gas Boiler Efficiency Comparison

|_High-efficiency Boiler—90% AFUE | \
Premium Efficiency Boiler—94%AFUE ] Federal Standard 2012 Boiler—82%AFUE ’
Advanced Efficiency Boiler—98% AFUE | .

Gas Furnace. Improvementsin furnace technology, such as newignition and heatexchange designs,
have led to increased furnace efficiency. AFUE levels considered in this measure are shownin
Table D-1.31.

Table D-1.31. Gas Furnace Efficiency Comparison

ENERGY STAR Furnace—90% AFUE ‘
I
|

High-efficiency Furnace—94% AFUE ;gr;:a;lusgandard 1992 Furnace—
Premium Efficiency Furnace—98%AFUE 3

Water Heat

Water Heater, Condensing. Gas condensing water heaters have animproved design that reduces
consumption by 30% while maintaining superior performance. EFs considered in this measure are shown
in Table D-1.32.

Table D-1.32. Water Heater EF Comparison

dard 2015 Condensi Heater > 55
Federal Standard 20 ondensing Water Heater Federal Standard 2004 Storage Water Heater > 55 GAL— ‘
GAL—EF 0.74 EF 0.53

Condensing Water Heater >55 GAL—EF 0.85

Federal Standard 2004 Storage Water Heater < 55 GAL— |

Condensing Water Heater <55 GAL—EF 0.90 EF 0.59

Water Heater, Storage. A high-efficiency water heaterreduces standby loss and is more efficient thana
standard gas water heater. The EFs considered in this measure are shown in Table D-1.33.
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Table D-1.33. Water Heater EF Comparison

Measure Baseline

ENERGY STAR Storage Water Heater > 55 GAL—EF 0.67 | \F;gf;f Li:at';firg:giﬁt:;ages3

|
ge:;ral Standard 2015 Storage Water Heater < 55 GAL—EF Federal Standard 2004 Storage ‘
"ENERGY STAR Storage Water Heater < 55 GAL—EF 0.67 Water Heater < 55 GAL—EF 0.59

Water Heater, Tankless. Tankless water heaters providehotwaterata preset temperature when
needed and without storage, thereby reducing or eliminating standby losses. An EF of 0.82 was used for
the tankless system and compared toa standard water heaterwith an EF of 0.59.

Appliances

Cooking Oven, High Efficiency. A high-efficiency convection oven operates at lower temperatures and
achieves quicker cooking times than astandard oven, due to fanscirculating heat evenly throughout the
oven by moving hot air past the food. The baseline is astandard oven.

High Efficiency Dryer. High-efficiency dryers have features, such as moisture sensors, that minimize
energy usage while retaining performance. The efficiency levels for this measure are shownin
Table D-1.34.

Table D-1.34. Dryer EF Comparison

Federal Standard 2015 Dryer—CEF/EF 3.30/3.38 Standard Dryer with Controls and Molsture Sensor—
Enhanced Efficiency Dryer—CEF/EF 3.54/3.63 CEF/EF 2.70/2.74

Other (Pool)

Energy Efficiency Pool Heater. Gas pool heaters use natural gas or propane. As the pump circulates the
pool’s water, the water passes through a filterand then to the heater. Gas burnsin the heater’s
combustion chamber, generatingthe heat that warms the waterreturning to the pool. This measure
assumes an efficiency level of 88%, compared to a standard 83% efficient pool heater.
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5. Commercial Electric Retrofit Measure Descriptions

Heating and Cooling

Automated Exhaust VFD Control, Parking Garage CO, Sensor. This measure allows the ventilation
systemtorun only when COlevelsrise above a specified level. The ventilation system would run
constantly withoutthismeasure.

Automated Ventilation (VFD) Control (Occupancy Sensors/CO, sensors). This measure is also known as
demand-control ventilation (DCV), wherethe ventilation system automatically adjusts air flow when CO,
rises above a specified level. CO, controls maintain aminimum ventilation rate at all times to control
non-occupant contaminants, such as off-gassing from furniture, equipment, and building components.
The baseline of this measure is aventilation system that runs constantly.

Chilled Water Piping Loop with (VSD) Control. A VSD controller, with two-way valves at the cooling
coils, controls the chilled water pump speed tovary, based on the coolingload, thus reducing pumping
energy requirements. The baseline is a constant speed pump with three-way valves.

Chilled WaterReset. A waterreset controllervaries the temperature of chilled waterin aloop, allowing
increased watertemperatures as cooling requirements decrease. The baseline measure isnowater
reset.

Chilled Water-Side Economizer. This measure consists of aheat exchanger attached toa condenser
water pipingloop, which operates when outdoor conditions produce coldercondenser waterthan the
mixed airtemperature. Awater-side economizeris used when an outdoor-aireconomizeris not
practical. The baseline measure is no economizer.

Chiller, Pipe Insulation. Addinginsulation towater pipesyields an approximate R-value of R-4 perinch,
which decreases temperature losses, thereby reducing demand on chilled water systems.

Commissioning. Commissioning ensuresinstalled energy-using systems operate in an optimal fashion to
maximize energy efficiency. The baseline measure is nocommissioning.

Convert Constant Volume Air System to VAV. The VAV allows the airflowvolume of aHVAC systemto
vary heatingorcoolingloads ratherthan over-conditioning and short-cycling. The baseline in this case is
a constant volume system.

Cool Roofs. ENERGY STAR'-qualiﬁed cool roofs can lower roof surface temperatures up to 1009F,
thereby decreasing amounts of heat transferred into abuilding. Cool roofs can help reduce amounts of
air conditioning needed in buildings, and can reduce peak cooling demand by 10%-15%. This measure
could be considered apassive measure.

Cooling Tower—Decrease Approach Temperature. An oversized coolingtower allows areduced
approach temperature, which saves energy. The approach temperature is the difference between the
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towerwaterleaving and the wet-bulb temperature. This measure assumes a 6-degree delta, compared
to the baseline of a 10-degree temperature delta.

Cooling Tower-Two-Speed Fan Motor. A two-speed fan cycles between off, low, and high speeds to
maintain the towerset point. The low-speed setting option uses less energy thanasingle, hlgh-speed
fan.The baseline measure isasingle-speed fan motor.

Cooling Tower—VSDFan Control. A VSDis one-step more sophisticated than a two-speed fan motor. A
VSD drive modulates the airflow; so heat rejection exactlymatches the load at the desired set point.
The baseline measure isatwo-speed fan motor.

DX Package-Air Side Economizer. An air-side economizer uses already cooled air (return air), mixed with
a proportion of outside airto cool indoorspaces. Usingthe return air results in energy savings, as less air
must be cooled.

Demand Controlled Circulating Systems. A demand-controlled circulating system only circulates hot
waterwhenrequired. The baseline measure is a continuously circulating hot water system, resulting in
energyloss through pipes.

Direct Digital Control (DDC) System-Installation. DDC systems allow both HVAC and lighting to be
controlled and monitored. For lighting, the DDC system allows direct control of lights from aremote
location. Entire HVAC systems, including pumps, motors, fans, and set points, can be digitally
programmed fortightercontrol of the system.

Duct Repair and Sealing. The repairand sealing of leaky ducts creates significant energy savings by
ensuring conditioned aironly goes to occupied spaces, thereby reducing excessive runtimes/loads on
HVACsystems.

Exhaust Air to Ventilation Air Heat Recovery. Captures airexhausted out of a building during the
heating season, whenit would be warmerthanthe airoutside. Transferring this heattoincoming air
lowers overall heating loads.

Exhaust Hood Makeup Air. Provides exhaust airatthe hood instead of allowing the hood to exhaust
conditioned airin the room. The baseline measure is conditioned air expelled through exhaust hoods.

Green Roof, Agreenroof s a living roof, supporting soiland plant growth. Aseries of carefully
engineered layers, applied tothe roof deck, are watertight, lightweight, and long lasting. Green roofs
can be incorporatedinto new buildings aslong as load requirements can be met. They are suited for
roofs with slopes ranging up to 20°, and are most successful when sufficient attention has been paid to
selecting plants that thrive inlocal climates and conditions. One of the most significant advantages
greenroofs offeris that they can last up to three timeslongerthan astandard roof. Agreen roof can
also buffertemperature extremes,improving a building’s energy performance by dropping the
temperaturesonthe roof.
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Hotel Key Card Room Energy Control System. This key card system controls room HVACand lighting
during non-occupied periods. Occupancy is determined by presence of akey card and/or additional
sensors. The central system sets heatingand coolingto a minimum, and turns off lighting when the key
card is removed. Once aguest returns and inserts the key card, they can fully control of the room
systems.

Infiltration Reduction. Sealing air leaks in windows, doors, roof, crawlspaces, and outside walls
decreases overall heating and coolinglosses. The baseline measure is 1.00 Air Changes per Hour (ACH),
while the measure valueis 0.65 ACH.

Insulation—Ceiling. These measures representanincrease in R-value from existing building conditions
to current state code, and from current state code to betterthan code R-value improvements.
Table D-1.7 presents the baseline and measure values.

Table D-2.35. Ceiling Insulation Measures

" Weasure | Baseline

R-20cl {KY State Code) | Average ExistingConditions
R-30 R-20ci (KY State Code)

Insulation—Duct. Packaged DX and heat-pump equipment generally are coupled with aducting system
inside a building. Insulating ducts reduces energyloss in unoccupied plenum space. Table D-2.36
presents the baseline and measure values.

Table D-2.36. Duct Insulation Measures

Weasure |~ Baseline

R-5 (KY State Code) | Average Existing Conditions
R-8 R-5 (KY State Code)

Insulation—Floor (Non-slab). These measures represent an R-value increase from existing building
conditions to current state code, and from current state code to betterthan code R-value improvements
for the floorspace (non-slab). Table D-2.37 presents the baseline and measure values.

Table D-2.37. Floor Insulation Measures

" Measure | Baseline

R-30 (KY State Code) | Average ExistingConditions
R-38 R-30 (KY State Code)

Insulation—Wall. These measures representanincrease in the R-value to current state code values or
better. Table D-2.38 presents the baseline and measure values.

Table D-2.38. Wall Insulation Measures

" Measure. | Baseline
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I R-13 + 7.5 (KY State nge)‘ Average ExivstingVConditioEill
|R13+10 | R-13+ 7.5(KY State Code) |

Re-Commissioning. The commissioning process can be applied to existing buildingstorestore themto
optimal performance. Retrocommissioningis asystematic, documented process, identifying low -cost
operational and maintenanceimprovementsin existing buildings, and bringing the buildingsup tothe
designintentions of its current operation.”>?® The baseline measure is no commissioning.

Tune-up—Chiller Maintenance. Proper system tune-up/maintenance ensures correct watersystem flow
rates, temperatures of heating and coolingdelivery systems (air side and water side), positionsand
functioning of flow control devices forair and water delivery systems, control settings and operation,
and pump speeds and pressures. The baselineis an unmaintained chiller.

Tune-up—AirConditioner, AirSource, and Ground Source Heat Pumps. Proper system tune-up/
maintenance ensures refrigerant charges and airflows through evaporator coils have been properly
tested and correctly adjusted—two factors affecting system efficiency. Maintenance includes changing
filters and cleaning coils to maintain overall performance and efficiency of the unit.

Window Film. Solar control window films, applied to existing windows, reduce peak demand during hot
months, and conserve energy when air conditioning mightbe required. In addition to energy-
managementbenefits, use of these films reduces exposure to ultraviolet radiation and glare.?’

Windows— High Efficiency. This measure represents an increase inbuilding performance by reducing
the U-value in existing construction and new construction windows, as shown in Table D-2.39.

Table D-2.39. High-Efficiency Window Measures

Measure U-Value Baseline U-Value

U-0.40 {KY State Code) Average Existing Condition
U-0.32 U-0.40 (KY State Code)

Lighting

Bi-Level Control, Stairwell Lighting. This measure allows an occupancy sensor to reduce the lightloadin
an unoccupied stairwell by 50% for a set period of time. The baseline is continuous operation at full
power.

Daylighting Controls, Outdoors (Photocell). Exterior lighting controls viaphotocell turn onand off
exteriorlight fixtures when sunlight levels reach desired set points. The measure achieves savings over

25 http://www.green.ca.gov/CommissioningGuidelines/default.htm
28 https//cbs.Ibl.gov/BPA/cct.html
27 http://www.iwfa.com/iwfa/Consumer_Info/windowfilmbenefits.html
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time-clock or manual controls through changes in seasonal and site conditions by improving nighttime
durations.

Dimming—Continuous, Fluorescent Fixtures. A dimming switch allows light levels tovary from
0%-100% brightness. A continuously dimming switch permits variations throughout the range,
increasing electricity savings. The baselinemeasure is operating fluorescent fixtures at full power.

Dimming —Stepped, Fluorescent Fixtures. The fixtures allow the usertovarylight levels by anumberof
specified tiers to adjustforamounts of outside daylight. Operating fluorescent fixtures at full power
representsthe baseline measure.

Display Case LEDs. LEDs are highly efficient bulbs that can be used forrefrigeration case lights, resulting
inenergy savings overa standard fluorescent case light. This measure applies specifically to closed
cases.

Display Case LEDs (Open Cases). LEDs can be used for refrigeration case lights, resultinginenergy
savings overa standard fluorescent case light. This measureapplies specifically to open cases.

Exit Sign—LED. LED exit signs use only 6watts of powerand lastover50,000 hours, while CFLexit signs
use 26 watts of powerand have a shorterlife.

Exit Sign—Photoluminescent or Tritium. Photoluminescent or tritium signs use little tonoenergy(a
maximum of 2 watts), while providing bright lighting suitable for exit signage. This measure’s low-energy
consumption can provide savings, compared tothe 6 watts consumed by LED signs.

Exterior Building Lighting. An exterior lighting package resultsin a 30% decrease inlighting power
density. The baseline lighting technology is representative of all available technologies making up total
watts per square foot.

OccupancySensor Control. These units turns off lighting in areas where activity is not detected.
Occupancy measures can control single ormultiplelighting zones. Controlled lighting wattage varies,
dependingon applications. The baseline assumes no lighting controls.

Parking—Covered Lighting. Replacinginefficient metal halide lamps with LEDs and high-pressure
sodium lamps with LED Low Bay lighting, reduces energy use of covered parking garages.

Parking—SurfaceLighting. By replacing inefficient metal halide lamps with LED lighting, the energy use
of surface parking lots can be reduced.

Time Clock. The unitsinclude anintegrated time-clock, which automatically switches lighting and other
loads on and off on a time schedule, orinresponse to an occupancy sensoror building automation
system.
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Refrigeration

Anti-Sweat (Humidistat) Controls. This measure enables the userto turn refrigeration display case anti-
sweat heaters off when the ambient relative humidity is low enough to prevent sweating. Without
controls, heaters generally run continuously.

Case Electronically Commutated Motor. A case fan isone component of a refrigeration system. ECMs
are smallervariable speed motors that operate from a single-phase power source with anelectronic
controllerin oron the motor. The baseline measureis a standard-efficiency motor.

Case Replacement, Low and Medium Temperatures. Efficient refrigerated display cases achieve higher
performance efficiency and reduce overallenergy consumption by incorporating high-performance
evaporative fans (such as ECMs), energy-efficient double-pane glass doors, anti-sweat controls, high-
efficiency lightingand ballasts, such as T8 or LED lamps, and improved insulation.

Commercial Refrigerator—Semivertical and Vertical—No Doors—Med Temp. This measure represents
an efficient open (no doors), refrigerated, medium-temperature case, including a high-efficiency cooling
unitand an optimum design to minimize energy consumption. The baseline assumesa standard -
efficiency unit.

Compressor VSD Retrofit. Modulates motor speedsin response to changesinload. When low-load
conditions exist, the current to the compressor motor decreases, slowing the compressor motor. The
baseline isaconstant-speed compressor.

Demand Control Defrost—Hot Gas. When frost collects on the evaporator, it reduces coil capacity by
actingas a layer of insulation, reducing airflow between the fins. In hot gas defrost, refrigerant vapor
fromthe compressordischarge orthe high-pressure receiver warms the evaporator coil, melting frost
collected there.?®

Display Case Motion Sensors. Savingsresultfroma direct reductioninlighting runtimes, and areduced
cooling load from addition of display case motion sensors.?’

EvaporatorFan Controller. This measure adds a controller to walk-in coolerand freezerevaporatorfan
motors. The evaporatorfan motortype isan ECM. The controller cyclesmotors between highandlow
speeds (two-speed) or on/off, when there is no call for cooling. >

Floating Condenser Head Pressure Controls. This measure adds controls to float head pressuresdown
to lowertemperatures during periods of low load. The base case isa standard multiplex system, witha
fixed condensing set point.

28 parker Refrigeration Specialists.
%9 http://www.nweouncil.org/energy/rtf/measures/com/ComGroceryDisplayCaselEDs_v2_1.xIsm

30 http://www.nwcouncil.org/energy/rtf/measures/com/GroceryEvapFanControllerECMWalkin_v1.xls
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Glass Door ENERGY STAR Refrigerators/Freezers. “Low-E” double-pane thermal glass doors reduce
coolinglosesin refrigerated, reach-in cases.

Night Covers for Display Cases. Night covers help eliminate wasted refrigeration cooling by insulating
display cases. Inaddition, they reduce heating loads of buildings through less escaped refrigerated air
that mustbe reheated.

Refrigeration Commissioning or Recommissioning. Commissioning ensures refrigeration systems
installed operatein an optimal fashion to maximize energy efficiency. Retrocommissioning checks
previously commissioned equipmentto ensure it continues to run efficiently. The baseline measure is no
commissioning.?!

Solid Door ENERGY STAR Refrigerators/Freezers. ENERGY STAR-labeled, commercial, solid-door
refrigerators and freezers are designed with high-efficiency components, such as: ECM evaporators and
condenserfan motors; hot gas, anti-sweat heaters; orhigh-efficiency compressors. Compared to
standard models, ENERGY STAR-labeled, commercial, solid-doorrefrigerators and freezers save
energy.*

Strip Curtains for Walk-Ins. Strip curtains on walk-in refrigerators reduce infiltration of warmairinto
refrigerated spacesbyimproving barriers between cold spacesand ambientair.

Walk-In Electronically Commutated Motor. The walk-in fanis a refrigeration system component. ECMs
are smaller, variable-speed motors, operating from a single-phase powersource, with an electronic
controllermountedin oron the motor. The baseline measureisa standard efficiency motor.

Water Heating

Clothes Washer Commercial, ENERGY STAR. This measure has more capacity than conventional top-
load models with anagitator. Some front-loaders can wash over20 pounds of laundry at once,
compared to 10-15 poundsfora standard top-loader.** ENERGY STAR clothes washers have an MEF/WF
of 2.43/4.0, compared to commercial 2013 federal standard clothes washers with a 1.6/8.5 MEF/WF.

Clothes Washer Residential, ENERGY STAR. ENERGY STAR-qualified residential clothes washers use less
energy and water than regular washers.>* ENERGY STAR residential clothes washers have an MEF/WF of
2.0/6.0, compared to residential 2011 federal standard clothes washers with a 1.26/9.0 MEF/WF.

Dishwasher Residential. Residential-sized ENERGY STAR dishwashing systems often are more
appropriate forsmallercommercial buildings. ENERGY STAR residential dishwashers have a maximum

i http://cbs.Ibl.gov/BPA/cct.html

*2 ENERGY STAR;
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CRF

33 http://www.energystar.gov/index.cfm?c=clotheswash.pr_clothes_washers_comm

3 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CW
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consumption of 295 kWh/yrand a maximum water usage of 4.25 gal/cycle, compared toresidential
2010 federal standard dishwashers with amaximum consumption of 355 kWh/yrand maximumwater
usage of 6.5 gal/cycle.

Dishwashing—Commercial—High Temp. ENERGY STAR high-temperature commercial dishwashers have
a minimal idle rate aswell as a minimal amount of waterconsumption per rack of loaded dishes,
depending onsize, and are more efficient than standard, high-temperature, commercial dishwashers**

Dishwashing—Commercial—Low Temp. ENERGY STAR low-temperature commercial dishwashers use
chemicals, combined with low temperatures, to save energy when comparedto standard, high-
temperature, commercial dishwashers.

Domestic Hot Water Pipe Insulation. One inch of R-4 insulation, added around hot water pipes,
decreasesheatloss. This measure only applies for existing construction and SWH. The baseline measure
isno insulation.

Drainwater Heat Recovery Water Heater. Drain waterheatrecovery devicesrecoverheat energy from
drain water, and use that heatto preheat cold water enteringthe hot watertank, minimizingthe
temperature rise required to achieve the set point onthe waterheater.*

Low-Flow Faucet Aerators. Faucet aerators, mixing waterand air, reduce amounts of water flowing
through the faucet, creating a fine water spray through an inserted screeninthe faucet head.
Table D-2.40 shows flow-rate requirementsforthis measure.

35 ENERGY STAR;
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=COH

38 www.tool base.org/Techinventory/TechDetails.aspx?ContentDetail|D=858&Bucket|D=6&CategorylD=9
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Table D-2.40. Low-Flow Faucet Aerator Flow Rates

Measure Flow Rate Baseline Flow Rate
(GPM) (GPM)

2.2 (Federal Code) 25|
15 2.2 (Federal Code) |
0.5 2.2 (Federal Code) |

1
|
— B

Low-Flow Pre-Rinse Spray Valves. Low-flow spray valves mix water and airto reduce amounts of water
flowingthrough the spray head, which creates a fine water spray through an inserted screen in the spray
head. This achieves a flow reduction of 37.5%, from a flow rate of 1.6 GPM (code) to 1.0 GPM.

Low-Flow Showerheads. Low-flow showerheads mix water and airto reduce amounts of water flowing
through the showerhead. The showerhead creates afine waterspray using aninserted screenin the
showerhead. Table D-2.41 shows flow-rate requirements forthis measure.

Table D-2.41. Low-Flow Showerhead Flow Rates

Measure Flow Rate Baseline Flow Rate
(GPM) (GPM)

2.5 (Federal Code) ! 3.0

1.5 P 2.5 (Federal Code)

Ultrasonic Faucet Control. Ultrasonic sensors automatically turn faucet water on and off when motion is
detected atthe sink, eliminating water running continuously while washing hands.

Water Cooled Refrigeration with Heat Recovery. Heat recovery gathersand uses thermal energy that
normally would be rejected from the system to the ambient environment; in thiscase, rejected heatis
utilized by the water heater.

Other

Convection Oven. Commercial ENERGY STAR electricconvection ovens must meet specification
requirements of 74% cooking energy-efficiency, and anidle energy rate of 1.3 kW, whereas standard
electricconvection ovens have a67% cooking energy efficiency, and anidle energyrate of 1.5 kW.

Cooking Hood Controls. Utilizing sensors and two-speed orvariable speed fans,hood controlsreduce
exhaust (and makeup) airflow whenappliances do not operate at capacity (orhave been turned off).
The baseline forthis measure would be no hood controls.

ENERGY STAR—Battery Charging System. Battery charging systems recharge a wide variety of cordless
products, including power tools and small appliances. An ENERGY STAR charging system uses 35% less
energythanabaseline, non-ENERGY STARbattery charger.”’

37 http://www.energystar.gov/index.cfm?c=battery_chargers.pr_battery_chargers
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ENERGY STAR—Mini-Split AC. Ductless air conditioners move heat to orfrom the air, cooling homes
without the need for costly ductwork. This measure provides savings when compared to room air
conditioners.

ENERGY STAR—Mini-Split Heat Pump. Ductless heat pumps move heat to or from the air, coolingand
heating homes without the need for costly ductwork. This measure provides savings when compared to
baseboard heating orroomair conditioners.

ENERGY STAR—Scanners. ENERGY STAR-enabled scanners enteralow power “sleep” mode
afterinactivity.*®

ENERGY STAR—Water Cooler. ENERGY STAR coolers, providing only cold water, consumeless than0.16
kWh perday; a unitproviding hot and cold water consumes less than 1.20 kWh per day. ENERGY STAR-
qualified water coolers consume45% less energy than standard models.*’

Fryers. Commercial, 15-inch wide, CEE-rated electric fryers have a heavy-load cooking efficiency of 80%
or better, and, whenidle, use less than 1,000 watts.*® The baselineis a standard, electricdeep fat fryer.

Griddle. ElectricENERGY STAR griddles operate at least 70% more efficiently. The baseline measureisa
standard grill at 32% efficiency.*!

Hot Food Holding Cabinet. ENERGY STAR hot food-holding cabinets use amaximum of 40 watts/cubic
foot, less than the baseline measure—a conventional holding cabinet.*

lce Maker. High-efficiency commercial ice makers use high-efficiency compressors and fan motors,
thickerinsulation, and other measures toachieve 10% more efficiency than the baseline measure—a
conventional automaticcommercial ice maker.

Motor—CEE Premium-Efficiency Plus. CEE premium-efficiency motors are more efficient than standard
NEMA efficiency motors.*® This measure specifically relates to HYACmotors, ranging from 1 HP to
200 HP, depending onthe building size.

Motor—Pump & Fan System—Variable Speed Control. Variable speed controls allow pump and fan
motors to operate at lowerspeeds, whilestillmaintaining set points during partial load conditions.
Energy reduceswhen motoroperation varies with load rather thanrunsat a constant speed.

38 http://www.energystar.gov.au/products/scanners.html

3 http://www.energystar.gov/index.cfm?c=water_coolers.pr_water_coolers

40 http://www.energystar.gov/index.cfm?c=fryers.pr_fryers

a“ http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=COG
42 http://www.energystar.gov/index.cfm?c=hfhc.pr_hfhc

3 cee (Consortium for Energy Efficiency) motor nominal efficiencies are higherthan the NEMA federal minimum
efficiency levels that became effective in December 2010.
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Motor Rewind. When a motor fails, the user or owner faces three choices: rewind to alower efficiency;
rewind and maintain the original efficiency; or replacement with a new motor. Motor rewind follows the
Green Motors Practices Group recommendations of best practices to maintainits original efficiency,
commonly called a Green Rewind.****

Network PC Power Management. This software tool intelligently power-manages computers across a
network remotely and automatically overnight, on weekends, and whennotin use. This significantly
lowers energy consumption without impacting user productivity. Workstations operating on alocal area
network {LAN) ora wide areanetwork (WAN) can implement PC power-management policies acrossa
LAN or WAN to maximize energy savings by placing machines into lowerpowerstates, without
interfering with end-user productivity, desktop maintenance, or upgrades.

Optimized Variable Volume Lab Hood Design. Allows the volumetricflow rate tovary, which causesa
constant speed through the duct, regardless of the sash opening. For buildings such as universities,
schools, and hospitals using lab hoods, savings can be obtained by utilizing avariable —ratherthan
constant—volume lab hood. The baseline measure is aconstant volume lab hood.

Pool Pump Timers. This measure reduces the run time of pumpsto accommodate decreased pool
activityinthe coolerseasons. Baseline isrunning apump foreight hoursa day, regardless of the season.

Residential Freezer Recycling. This refers to environmentally friendly disposal of unneeded appliances,
specifically standalone freezers.

Residential Refrigerator Recycling. This referstoenvironmentally friendly disposal of unneeded
appliances, specifically refrigerators.

Server Virtualization. Virtualization involves replacement of multiple, underutilized servers with asingle
server, operating ata higher utility level. Many data centerservers operate at 10% of capacity or less,
allowingtheirfunctionsto be consolidated into “virtual” servers on one unit, operatingin the range of
85% of capacity.

Smart Strips. Energy-saving products, such as power strips with an occupancy sensor, are found in
workstations where power strips are commonly used. Sensor turn onand off powerto all devices, such
as computers, desk lights, and audio equipment, plugged into the power strip, based on occupancy
withinthe work area.

4 http://www.bpa.gov/energy/n/industrial/Green_motors/

43 http://www.green motors.org/downloads/RTFSubmittalMay_08%20_2_.pdf
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Steam Cooker. Commercial ENERGYSTAR electricsteam cookers have a cooking efficiency of 50%, with
idle energy rates varying depending on the pansize.*® The baseline efficiency is 35% for a standard
commercial steam cooker.

6. Commercial Electric Equipment Measure Descriptions

Heating and Cooling

Air or Ground Source Heat Pump (ASHP or GSHP). Electricheat pumps move heat to or from the air
orground to cool and heat homes. Airand ground source heat pumps use a Coefficient of Performance
(COP) ratio of the cooling effect produced (expressed in Btu/hr), divided by the energyinput (expressed
on the same basis and as an EER Ratio). Table D-2.42 displays different efficiency levels comparedin this

measure.

Table D-2.42. Heat Pump COP/EER Comparisons

kBTU/hr Measure COP & EER | Baseline COP & EER

ASHP 65-135 | 11.5 EER, 3.4 COP 11.0 EER, 3.3 COP
ASHP 65-135 | 12.0 EER, 3.8 COP 11.0 EER, 3.3 COP
GSHP 65-135 | 16.2 EER, 4.0 COP 11.0 EER, 3.3 COP
ASHP 135-240 | 11.0 EER, 3.3 COP 10.6 EER, 3.2 COP
ASHP 135-240 | 11.5 EER, 3.4 COP 10.6 EER, 3.2 COP
GSHP 135-240 | 16.2 EER, 4.0 COP 10.6 EER, 3.2 COP
ASHP >240 10.0 EER, 3.3 COP 9.5 EER, 3.2COP
ASHP >240 10.5 EER, 3.4 COP 9.5 EER, 3.2COP
GSHP >240 16.2 EER, 4.0 COP 9.5 EER, 3.2COP

Centrifugal Chiller. A centrifugal chiller utilizes the vaporcompression cycle to chill waterand reject
heat collected from the chilled water, plus heat from the compressor movestoasecond waterloop,
cooled bya coolingtower. The advantage of centrifugal compressorsis they have high flow rates
capabilities and good efficiency characteristics. This measure compares different efficiencies, greater
than 300 tons and rated in kW/ton, as shownin Table D-2.43,

a6 http://www.energystar.gov/index.cfm?c=steamcoaokers.pr_steamcookers
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Table D-2.43. Centrifugal Chiller kW /ton Comparison

Measure kW /ton | Baseline kW /ton

655 ¢ 0576 |
047 I 0576 |

Screw Chiller. Screw compressors are positive displacement devices. The refrigerant chamberis actively
compressed toa smallervolume by the twisting motion of two, interlocking, rotating screws. Refrigerant
trappedinthe space enclosed between the two rotating screws is compressed asit makesits way from
the inlettothe outlet of the compressor. A slide valve adjusts the compression effect by varying the
amount of compression occurring before refrigerantisdischarged. Screw chillers generallyare used for
small to medium-sized buildings. This measure compares different efficiencies, rated in kW/ton, as
showninTable D-2.44.

Table D-2.44. Screw Chiller kW /ton Comparison

Measure kW /ton | Baseline kW /ton

<150 0.71 0.775
<150 0.63 0.775
<150 0.58 0.775
150-300 063 | 0.68
150-300 0.58 0.68
| 150-300 0.52 0.68

DX Package. DX systems use arefrigerant piping circuit, compressor, and refrigerant coilsto transfer
heat. A single package, typically installed on the building roof, containsall the components. Asa
measurement of efficiency, commercial-sized units are normallyrated asan Energy Efficient Ratio (EER).
Table D-2.45 displays the different models comparedin this measure.

Table D-2.45. DX AC Unit EER/Advanced Technology Comparisons

i kBTU/hr | Measure EER | Baseline EER

65-135 | 11.5 11.2
65-135 12.0 11.2
135-240 11.5 11.0
135-240 12.0 11.0
240-760 10.5 10.0
240-760 10.8 10.0

Evaporative Cooler, Replaces DX Package. Evaporative coolers, also known as swamp coolers, cool air
through simple evaporation of water. Evaporative cooling differs from standard air conditioning, which
uses vapor-compression or absorption refrigeration cycles.*” This measure replaces a DX package.

47 http://www.energysavers.gov/your_home/space_heating_cooling/index.cfm/mytopic=12360
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Packaged Terminal Air Conditioner (PTAC) (10,000 BTU/HR). PTAC units house all components—
compressor; condenserand evaporator coils; expansion device; condenserand evaporator fans; and
associated operating and control devices—withina single cabinet. In most cases, this package unitis
installed within aspace and throughthe wall, as inthe lodging segment. The baselineforthis measure is
a 10.4 EER, upgradedtoan 11.4 EER PTAC.

Lighting

Lighting Interior Fluorescent. This measure upgrades fluorescent lightingfixtures toa more efficient
lightingtechnology. Alumen equivalence is used toavoid changing the lightinglevel by varying the
number of fixtures duringthe upgrade process. If the lumen equivalence happens to be within 10% of
the baseline lumens, however, the number of fixtures remains constant. This measureonly appliesto
existing construction. Table D-2.46displays the different models comparedin this measure.

Table D-2.46. Fluorescent Lighting Comparison

- WVeasure | Baseline

Reduced Wattage 78 | T8 |
| High PerformanceT8 | T8 [

T5 T8 |

Lighting Interior High Intensity Discharge (HID) and High Bay. This measure represents upgrading
HID and high-bay lighting fixtures to more efficientlightingtechnologies. Alumen equivalence is used to
avoid changingthe lightinglevel by varying the number of fixtures during the upgrade process. If the
lumen equivalence happens to be within 10% of the baseline lumens, however, the number of fixtures
remains constant. This measure only applies to existing construction. Table D-2.47 displays the different
models compared in this measure.

Table D-2.47. HID and High Bay Lighting Comparison

"~ easure | Bascline

Metal Halide _High PressureSodium
Induction High Pressure Sodium
Efficient Metal Halide | High PressureSodium
LED High Pressure Sodium
T5 High Output High Pressure Sodium

Lighting Interior Screw Base. This measure upgrades screw-based lighting fixtures to amore efficient
lightingtechnology. Alumen equivalence is used to avoid changing the lighting level by varying the
number of fixtures during the upgrade process. If the lumen equivalence happens to be within 10% of
the baseline lumens, however, the number of fixtures remains constant. This measure only applies to
existing construction. Table D-2.48 displays the different models compared in this measure.

Table D-2.48. Screw Base Lighting Comparison

[ Weasure | Bascline
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CFL 777”1 Incandescent ]
LD | Incandescent |
| CFL | EISA Incandescent i
| 'LeD | EISA Incandescent |

Lighting Package, High Efficiency. Thismeasure represents the achievable lighting percentage
decrease inlighting power density. The baseline lighting technologyis representative of all available
technologies making up the total watts persquare foot for that particular building type. Thisincludes all
overheadlighting (e.g., T12, T8, T5 tubes, canned CFLs). The lighting reduction package measures reduce
the lighting power density (W/sqft) by installing higher-efficiency technologies, such as high-
performance

T8 or TS5 tubes, high-efficiency ballasts, and reflective lighting fixtures. This measure only applies to

new construction.

Water Heating

Storage and Heat Pump Water Heater. High-efficiency water heaters operate more efficiently than
standard electricwater heaters due to reduced standby losses. Table D-2.49shows baseline and
efficient measure EF values.

Table D-2.49. Water Heater EF Comparisons

Water Heater Capacity m Baseline EF

< 55 Gallons Heat Pump Water Heater =2.0 | 2004 Federal Standard=0.92
< 55Gallons Heat Pump Water Heater =2.0 | 2015 Federal Standard =0.95
> 55 Gallons Heat Pump Water Heater =2.0 | 2004 Federal Standard = 0.87
>55Gallons Heat Pump Water Heater =2.0 | 2015 Federal Standard=1.97

Other

Computer—ENERGY STAR. ENERGY STAR computers consume lessthan 2 wattsin “sleep” and “off”
modes, and operate more efficiently than conventional unitsin “idle” mode, resultingin 32%
energysavings.

Copiers—ENERGY STAR. ENERGY STAR copiers deliver the same performance as conventional
equipment, operate, on average, 27% more efficiently, and power down when notinuse. The baseline
measure is a non-ENERGYSTAR copier.*®

Fax—ENERGY STAR. ENERGY STAR fax machines entersleep mode afterinactivity, reducing their
total power consumption by 50%.°

8 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CP

9 http://www.energystar.gov/ia/products/fap/IE_Prog_Req.pdf
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Freezer—Residential. ENERGY STAR-qualified freezers use atleast 10% less energy than standard
models due toimprovementsininsulation and compressors. This measure considers the change in 2015
federal standard efficiency levels. Table D-2.50shows the baseline and efficient measures.

Table D-2.50. Freezers Comparison

“WMeasure |~ Baseline

ENERGY STAR | Federal Standard 2001
ENERGY STAR | Federal Standard 2015

Monitors—ENERGY STAR. ENERGY STAR monitorsfeature the following: (1) an “on” mode, where the
maximum allowed power varies, based on the computer monitor’s resolution; (2) a “sleep” mode,
where computer monitor models mustconsume 2wattsor less; and (3) an “off” mode, where computer
monitor models must consume 1watt or less. The baseline equipment does notincludethese
features.*

Printers—ENERGY STAR. ENERGYSTAR printers deployamaximumtime delaytosleep, depending
upon the equipment’s size. This reduces powerconsumption duringinactive periods, resulting in 37%
energy savings.”

Refrigerator—Residential. ENERGY STAR and CEE-qualified refrigerators use atleast 20% less energy
than standard models, due to improvements ininsulation and compressors. This measure considers the

change in 2015 federal standard efficiency and two CEE tiers above ENERGY STAR. Table D-2.51 shows
the baseline and efficient measures.

30 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.ShowProductGroup&pgw_code=MO

3t http://www.energystar.gov/ia/products/fap/IE_Prog_Req.pdf
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Table D-2.51. Refrigerator Comparison

Wieasure |~ Baseline

ENERGY STAR/CEE Tier 1 | Federal Standard 2001 |
CEE Tier2 | Federal Standard 2001 |
CEETier3 | Federal Standard 2001 |
ENERGY STAR/CEE Tier 1 | Federal Standard 2015 !
CEE Tier2 Federal Standard 2015 |

CEE Tier3 Federal Standard 2015 |

Server—ENERGY STAR. Servers must meet energy use guidelines in “off” (less than 2 watts) and
“idle” (either 50 watts or 65 watts, according on the category) modes of operation, ensuring energy
savings when computers are used and performing arange of tasks as well aswhenturned offorin a
low-power mode.*

Vending Machines—High Efficiency. ENERGY STAR new and rebuilt refrigerated beverage vending
machines operate 36% more energy efficiently than standard models, using more efficient compressors,
fan motors, lighting systems, and low-power mode options duringnon-use periods.*

7. Commercial Natural Gas Retrofit Measure Descriptions

Heating and Cooling

Automated Ventilation (VFD) Control {Occupancy Sensors/CO, sensors). This measure is also known as
DCV, where the ventilation system automatically adjusts airflow when CO, rises above a specified level.
CO, controls maintain a minimum ventilation rate at all times to control non-occupant contaminants,
such as off-gassing from furniture, equipment, and building components. The baseline of this measureis
aventilation system that runs constantly.

Boiler Economizer. This measure recovers heat energy that would otherwise be lost out aboilerstack by
using a heat exchangerlocated on the stack, to preheatboilerfeed water.

Boiler—PipelInsulation. Adding insulation around pipes decreases heatloss. The baseline is aboiler pipe
with 1 inch of insulation. Table D-2.52shows thicknesses of pipe insulation compared in this measure.

Table D-2.52. Boiler Pipe Insulation Levels
Measure Thickness | Baseline Thickness

2 in(Code) 1in(Existing)

3in 2 in(Code)

Boiler Reset Controls. Boiler controls systems have microprocessor controls that anticipate heating load
demand by calculating rates of system temperature or pressure changes. Controls also provide

32 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CO

53 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=VMC
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adjustable reset points forsetback and programmable time clock controls. The baseline assumes no
controls.**

Commissioning. Commissioning ensures installed energy-using systems operate in an optimal fashion to
maximize energy efficiency. The baseline measure is no commissioning.

Convert Constant Volume Air System to VAV. The VAV allows the airflowvolume of a HVAC system to
vary heatingor coolingloads ratherthan over-conditioning and short-cycling. The baseline in thiscase is
a constant volume system.

Direct Digital Control System-Installation. DDC systems allow both HVAC and lighting to be controlled
and monitored. Forlighting, the DDC system allows for direct control of lights from aremote location.
Entire HVAC systems, including pumps, motors, fans, and set points, can be digitally programmedfor
tighter control of the system.

Duct Repair and Sealing. The repairand sealing of leaky ducts createssignificantenergy savings by
ensuring conditioned airgoes only to occupied spaces, thereby reducing excessive runtimes/loads on
HVACsystems.

ExhaustAir to Ventilation Air Heat Recovery. Captures air exhausted out of a building duringthe
heating season, which would be warmer than the airoutside. Transferringthis heattoincomingair
lowers overall heatingloads.

Exhaust Hood Makeup Air. Provides exhaust airatthe hood instead of allowing the hood to exhaust
conditioned airinthe room. The baseline measure is conditioned air expelled through exhaust hoods.

Infiltration Reduction. Sealingairleaks in windows, doors, roof, crawlspaces, and outside walls
decreases overall heatingand coolinglosses. The baseline measure is 1.00 ACH, while the measure value
is0.65 ACH.

Insulation— Ceiling. These measures representanincrease in an R-value from existing building
conditions to currentstate code, and from current state code to better-than-code R-value
improvements. Table D-2.53 presents baselineand measure values.

54 http://energyexperts.org/EnergySolutionsDatabase/ResourceDetail.aspx?id=1579
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Table D-2,53. Ceiling Insulation Measures

- “Measure |~ Baseline

| R-20ci (KY State Code) | Average Existing Conditions |
| R30 | R-20ci (KY State Code)

Insulation—Duct. Packaged DX and heat-pump equipmentgenerally are coupled witha ducting system
inside abuilding. Insulating ducts reduces energylossin unoccupied plenum space. Table D-2.54
presents baseline and measure values.

Table D-2.54. Duct Insulation Measures

"~ Weasure |~ Baseline

( R-5 (KY State Code) | Average Existing Conditions
| R-8 | R5 (KY State Code)

Insulation—Floor (Non-slab). These measuresrepresent an R-value increase from existing building
conditionsto current state code, and from current state code to betterthancode R-value improvements
for the floorspace (non-slab). Table D-2.55 presents baseline and measure values.

Table D-2.55. Floor Insulation Measures

|___Measure Baseline

| R-30 (KY State Code) | Average Existing Conditions
| R-38 R-30 (KY State Code)

Insulation—Wall. These measures representan increase in the R-value to current state code values or
better. Table D-2.56 presents baseline and measure values.

Table D-2.56. Wall Insulation Measures

[ Weasure | Baseline

R-13 + 7.5 (KY State Code) | Average Existing Conditions |
R-13 + 10 | R-13 + 7.5 (KY State Code) |

Re-Commissioning. The commissioning process can be applied to existing buildings torestore themto
optimal performance. Retrocommissioning is a systematic, documented process, identifying low-cost
operational and maintenanceimprovementsin existing buildings, bringing the buildings up to the design
intentions of its current operation.***® The baseline measure is no commissioning.

Tune-up—Boiler and Furnace Maintenance. Proper system maintenance and tune-upsensureclean
burners, combustion chambers, and heat exchange surfaces. Flamecolors are checked for proper
burning. Otheritems checked include: fan belts, blowers, safety controls, the rmostat operations, proper
venting, andfilters. All motors are lubricated, and acombustion efficiency testis performed. Properly
maintainingan existing unit keeps efficiency at the highest levelpossible.

35 http://www.green.ca.gov/CommissioningGuidelines/default.htm

36 http://cbs.Ibl.gov/BPA/cct.html

D-36



CADMUS

Windows-High Efficiency. This measure representsanincrease in building performance by reducing the
U-value in existing construction and new construction windows, as shown in Table D-2.57.

Table D-2.57. High-Efficiency Window Measures

Measure U-Value Baseline U-Value

| U-0.40 (KY State Code) | Average Existing Condition |
| U032 - U-0.40 (KY State Code) |

Water Heating

Clothes Washer Commercial, ENERGY STAR. This measure has greatercapacity than conventional top-
load modelswith anagitator. Some front-loaders can wash over20 pounds of laundry atonce,
compared to 10 to 15 poundsfora standard top-loader.>” ENERGY STAR commercial clothes washers
have an MEF/WF of 2.43/4.0, compared to commercial, 2013, federal-standard clothes washers witha
1.6/8.5 MEF/WF.

Clothes Washer Residential, ENERGY STAR. ENERGY STAR-qualified residential clothes washers use less
energy and waterthan regularwashers.*® ENERGY STAR residential clothes washers have an MEF/WF of
2.0/6.0, comparedto residential, 2011, federal-standard clothes washers witha 1.26/9.0 MEF/WF.

Dishwasher Residential. Residential-sized ENERGY STAR dishwashing systems often prove more
appropriate for smaller commercial buildings. ENERGY STAR residential dishwashers have an maximum
consumption of 295 kWh/yrand maximum waterusage of 4.25 gal/cycle, compared to residential, 2010,
federal-standard dishwashers, with a maximum consumption of 355 kWh/yrand maximum waterusage
of 6.5 gal/cycle.

Demand Controlled Circulating Systems. A demand-controlled circulating system only circulates hot
waterwhenrequired. The baseline measure is a continuously circulating hot water system, resultingin
energy loss through pipes.

Dishwashing—Commercial—High Temp. ENERGY STAR high-temperaturecommercialdishwashers have
a minimalidle rate as wellasa minimal amount of water consumption perrack of loaded dishes,
dependingonsize, and operate more efficiently than standard, high-temperature, commercial

dishwashers.*

Dishwashing—Commercial—Low Temp. ENERGY STAR low-temperature commercial dishwashers use
chemicals, combined withlow temperatures, to save energy when compared to standard, high-
temperature, commercial dishwashers.

37 http://www.energystar.gov/index.cfm?c=clotheswash.pr_clothes_washers_comm
58 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=CW

>° ENERGY STAR;
http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_code=COH
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Domestic Hot Water Pipe Insulation. One inch of R-4 insulation, added around hot water pipes,
decreases heatloss. This measure only applies forexisting construction and SWH. The baseline measure
isno insulation.

Drainwater Heat Recovery Water Heater. Drainwaterheatrecovery devices recoverheatenergy from
drainwater, and use the heat to preheat cold waterentering the hot water tank, minimizing the
temperature rise required to achieve the set point on the water heater.*

Low-Flow Faucet Aerators. Faucet aerators, mixing water and air, reduce amounts of waterflowing
through the faucet, creating a fine waterspray through a screeninserted inthe faucet head.
Table D-2.58 shows flow-rate requirements for this measure.

Table D-2.58. Low-Flow Faucet Aerator Flow Rates

Measure Flow Rate Baseline Flow Rate
(GPM) (GPM)

L 2.2 (Federal Code) | 25 |
|15 | 2.2 (Federal Code)
| 0.5 . 2.2 {Federal Code) |

T

Low-FlowPre-Rinse Spray Valves. Low-flow spray valves mix water and airto reduce amounts of water
flowingthrough aspray head, whichcreates a fine waterspray througha screeninsertedinthe spray
head. This achieves aflow reduction of 37.5%, from a flow rate of 1.6 GPM (code) to 1.0 GPM.

Low-Flow Showerheads. Low-flow showerheads mix waterand airto reduce amounts of waterflowing
through the showerhead. The showerhead creates afine water spray using aninserted screenin the
showerhead. Table D-2.59shows flow-rate requirements for this measure.

& www.tool base.org/Techinventory/TechDetalls.aspx?ContentDetail|D=8588&Bucketl D=6& Categoryl D=9
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Table D-2.59. Low-Flow Showerhead Flow Rates

Measure Flow Rate Baseline Flow Rate
(GPM) (GPM)

| 2.5 (Federal Code) \ 3.0 |

15 _ \7~_ 2.5 (Federal Code) !

Water Cooled Refrigeration with Heat Recovery. Heat recovery gathers and uses thermal energy that
normally would be rejected from the systemto the ambient environment; inthis case, awater heater
utilizesthe rejected heat.

Other

Broiler. High-efficiency broiler ovens have rigorous start-up, shut down, and turn-down schedules for
additional energy savings overstandard units. Improved efficiency broilers have an efficiency of 34%,
compared to baseline models at 15%.

Convection Oven. Commercial ENERGY STAR electricconvection ovens must meet specification
requirements of 74% cooking energy-efficiency, and anidle energy rate of 1.3 kW, whereas standard
electricconvection ovens have a 67% cooking energy efficiency, and anidle energyrate of 1.5 kW.

ConveyorOven. A high-efficiency conveyoroven operates at 23% efficiency, compared toastandard
conveyoroven at 15% efficiency.

Integrated Space Heating/Water Heating. These systems provide space conditioningand hotwater
heatingin one appliance/energy source. Domestichot wateris heated directly, and space is heated bya
hot water heat exchanger coil piped to the forced air heating system. This combination space/water
heating system provides high-efficiency heating for the cost of one high-efficiency appliance.

Fryers. These measures operate at 50% efficiency, and when idle use less than 9,000 Btu/hr.®! The
baseline efficiency is 35% for a non-ENERGY STAR' commercial fryer.

Griddle. This measure isapproximately 10% more efficient than standard models, and must have a
minimum cooking efficiency of 38%. They must use less than 0.026 therm/hour/ft*whenidle. The
baseline measure isastandard grill at 32% efficiency.*?

Swimming Pool/Spa Covers. This measure reduces evaporation, whichis the largest source of pool/spa
energy loss. It takes one British thermal unit (Btu) to raise one pound of water by 1 degree. Each pound
of 802 F water that evaporates takes 1,048 Btus of heatout of the pool.®* The baselinemeasureisan
uncovered pool or spa.

61 http://www.energystar.gov/index.cfm?c=fry ers.pr_fryers
62 http://www.energystar.gov/index.cfm?fuseaction=find_a_product.showProductGroup&pgw_cod e=COG

63 http://www.eere.en ergy.gov/consumer/your_home/water_heating/index.cfm/mytopic=13140
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8. Commercial Natural Gas Equipment Measure Descriptions

Heating and Cooling

Gas Boiler. Boilers are classified as condensing or non-condensing. Condensing boilers condense the flue
gas and watervapor, extracting useful heat and improving the boiler efficiency. This measure compares
several boilers with different thermal efficiencies, and is applicable to new and existing construction.
The boiler's overall efficiency isdefined asthe gross energy output divided by the energyinput, andis
affected by combustion efficiency, standby losses, cycling losses, and heat transfer. Table D-2.60displays
the measure and baseline efficiencies.

<300

Table D-2.60. Gas Boiler Efficiency Comparison

ETU/hr | Measure | Baseline

90% AFUE

82% AFUE

<300

94% AFUE

82% AFUE

<300

96% AFUE

82% AFUE

2300

to 2,5007 85% Thermal Efficiency

75% Thermal Efficiency

2300

to 2,500 | 95% Thermal Efficiency

75% Thermal Efficiency |

Gas Furnace. Improvementsin furnace technology, such as new ignition and heat exchange design, have
ledto increased furnace efficiency. Table D-2.61 shows the AFUE levels considered in this measure.

Water Heating

Table D-2.61. Gas Furnace Efficiency Comparison

| Measure AFUE | Baseline AFUE

|

92% 90%
94% 90%
96% 90%

Water Heater. High-efficiency water heaters operate more efficiently than standard gas water heaters
dueto