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BACKGROUND

Why Update Lighting HOU?

HOU Drives Savings
Last Study 2009
Concerns HOU Changed

Project Background

Multi-state Study (848 Homes)
Most Comprehensive Study in US
Objectives:
Account for Rapid Market Change
Update HOU by Room

Explore Estimates by Categories
Coordinate with Ongoing Studies

Concurrent Studies

Massachusetts Socket Saturation Study
New York Socket Saturation Study
Massachusetts Low-Income HOU Study
National Grid New York EnergyWise Study
Manhattan High-Rise HOU Study

4,642 Loggers Analyzed
8 Months of Data

143 Days Installed on Avg.

12 Minute/Day C.I.
8 Room Types
9 Household Types

20 Connecticut
398 Massachusetts
319 New York

41 Rhode Island

N
A 0 25 50 100 Miles
T T T T |

Population Density (PP/SqMi)
0-50.00
50.01 - 100.0
100.1 - 250.0
250.1 - 500.0
500.1 - 1,000
I 1.001 - 2,500
I 2501 -5.000
I 5.001 - 10,000
I 10.001 - 25,000
B >5.001 +

* Regional HOU Sites (n = 845)
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DATACOLLECTION

Lighting Inventory
Thorough

Need for weighting
Need for selection

Logger Installation
Single family 8
Multifamily
Target by room type

Random selection

Field Protocols

Comprehensive training
Confirmation of usage
Revisits (5%)

QA/QC Calls (20%)

15
5. A

“The qualify of a surn
Jjudged not by its

a5t
e, of
how much

Gl m Ipreventing,
meaumr"g and] dealing with the
many important problems that
can anse.”

(Ferber et al. 1980)

Innovation
Innewative Training of Technicians. Deduating the ime and
restrces ko ranng vastly pnoves dala quably and
subsiantially rediaces e

lndependent Training. Thees seli-traing tasks—a
1 store v, & fhorough revew of the on-site protocels,
= and s mock cie wait

Shorn Ut e g form

I Person Training: Classeoom and real-word
2 rainng i which sach techeician loara 3 ful ceraie
Wit accompaned by & traimer.

Want more? See Kiersten at

Poster Session!

Secret Tips That Will Change ~ INIVIR
Everything You Think You  sain i

s
Know About On-Sites i e SR

Standardization

Communication

jon and S = oo D Szed daia colecice, I icasian and Cansiderat Onsite
|1k ane rederence v 2 guie techicisns rcush e c-s3es and leciion emors | Clese oaieiity w
|technicisns, mong with cpportunies for feedinck, crens =
Wk eeronment i which taeheicians can thiv sedcolic:
|igh-quaity data; a happy iechrician leads 102 beser data
oot

Electronic Dt Capture Forms. Cusiomzed data
3 colbzcton sofwars thet enses the un-stes to be

compieted cn 8 tablet computer.

Comprehensive Project Specific Handbook. A single-
4 ot eberancs gude e 3l ook, delmduns, and

data pellecton nsiractons used ko the en-sis prse

4o the tech at 2l ames 1o answer cals, e, o
emal regarding dta, it of scheduing
——

_1 2 Access for Techs. Hawe & sepervcr available

;. Siwe Schematics. Asheuh of e ste hels lechnoan:

= Sehaduling: Now f %
5 et rahos s HOC and gt s 13 e R S SULB A,
pandl sluder i awalable or woud praer ot 1o work. Flackia

scheduling helps 1o svnd buenout. The schesule
% updated im real fima—when they sy, tair
schedule & wndaied aukcmatcally.

Usst Local Risomrcos: Using leeal technican:
makes cvemights only cocasknaly necessary.
Padtionaly, local techs are amiiar with the.

wea

Detailed On-site Protocols: Desgned to guds
technicians hicush the cr-ste, soving ac zoon 3% ey

enceunier the cusizme md diecing hem frough e

entie process of he on-site

1

— :
‘f eoftwarn. scheduling on-sites thal e geographically
prosinale n oder % prowids tecknicans with saficent
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Quality Control
Real. Time Chsality Control: Chaalty conirol measunes sllow for aty idensication of emars or v

notntenoes nd ke ap receciary sdtnic L be made 1o e prtocois cr leshnicizn cilfng
Daily Data Checks: Teche syne duis every night ard
ey moening; NMR checks s promedy an folows
wpwith cliication questions
Revisies: Revisi sites from eack tech in e et bw

‘1 weeks alet trairng, Thiz akows ke mmediats caecion
4 and revanig for aeying that may mot meet standws

Quality Checks: £l 30% of homes 1o ensure fiae their
1 1 enperence mes smacth s the iz was polie and
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KEY TAKEAWAYS

Areas

Income and Home Types

8
8 Room Types
9
J

Bulb Types

];’28 Data Breakdowns

1

A1

E

Higher HOU in Downstate New York

B () oo
i
[ [

Similar HOU Across Income and Home Types

AFootnotes in a presentation!? Now we're talking!

HOU Vary Widely by Room Type*
Overall DNY Overall DNY

A 56 36 |om 21 36
= A 10 31 32

am 33 45 D132
?@' 2.8 4.“ *All Bulb HOU; See paper for

Efficient and Inefficient HOU
Efficient Bulb HOU Significantly Higher

05 206

Overall DNY
23 30 @ |
Overall DNY
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PercentOn

NUMBERS!

Inputs

1922

Efficient vs. All Bulb

Differential Socket Selection
Shifting Usage
Increasing Usage (Snapback)

473
Snapback Adjustment 30
SURSE R Vi
106

=

Wmter peak avg / on Iﬁ l/

. Wt e ’
. " q“‘ o W% 07 % W, ~.‘ 2 P
L] ' "

T T T T T T
4 8 12 16 20 24
Hour

# June - July # August + December - January

Outputs

HOU Estimates
Load Shapes
Coincidence Factors
Fluorescents

CFLs

LEDs Tools

HOU Calculator

Incadescents )
Load Shape Data Viewer

Halogens

Coincident Factors

1SO-NEWinter  2(0% Regional
1SO-NE Summer  |3% Regional
NYSO Peak Hour 0% ony
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Al

BENCHMARKING

Other studies CFL only

Efficient HOU Comparisons

HOU Year Area

NIV ENSWONN OL
No~NmwwwoNhowoNho

2014
2014
2014
2009
2004
2011
2010
2005
2010
2011
2011
2010
2012

Northeast (CT, MA, RIl, UNY)
Downstate New York
Massachusetts Low Income
Northeast (CT, MA, RI, VT)
Northeast (MA, RI, VT)
Maryland

California (IOUs)

California (IOUs)

Pacifict Northwest

North Carolina

South Carolina

Ohio

lllinois
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PLANNINGASTUDY?

Sample Design Considerations More Details: See

Uniform Methods Project
Sample by room type

Cluster analysis

LINREL

Weight results

Inefficient and efficient bulbs

= Chapter 21:
Combine efforts ApITALs _
Residential Lighting Evaluation

Protocol
R b R The Uniform Methods Project: Methods for
oo m - y- 0 o m Determining Energy Efficiency Savings for
Specific Measures

Coefficient of Variation

Seplember 2011 - December 2014

This supersedes the version originally published in April 2013

Bath room 1 .38 Scott Dimetrosky, Katie Parkinson,
Bedroom 1.15 Sporanaic LLc
Dining room 1.10 R

NREL Technical Monitor: Charles Kumik

Exterior 0.89
Kitchen 0.93

- - NREL is a national laboratory of the U.5. Department of Energy
LIV I n s a ce 1 04 Office of Energy Efficiency & Renewable Energy
[ Operated by the Alliance for Sustainable Energy, LLC
This report is avallable at no cost from the National Renewable Energy
e r - Laboratory (NREL) at www_nrel. govipublications.
Household 1.20 Mt
o e O L] NREL/SR-TA40-63205
February 2015

Contract No. DE-AC36-08G028308
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| NTERNATIONAL
ENERGY
PROGRAM
EVALUATION
CONFERENCE

NIVIR

DISSCUSSION

Group, Inc.

David Barclay

Senior Project Manager
NMR Group, Inc.

Contact

@ dbarclay@nmrgroupinc.com

GD 617-284-6230 ext. 1

(/;\ http://tinyurl.com/TimelessHOU
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A Hierarchical
[EPEC 2015 Modeﬁng
Approach for
Lisa Wil -Wright 1 1
Dlzo\/idlggpdccg EShmOhng

Andrew Correia ngh’rlng Hours
of Use

August 11, 2015

*Hoppy disk. An ancient data storage medium. www.nmrgrou pm ‘@ (elonn =
http://tinyurl.com/UmHFoppyWhat



DATAPREPARATION

Sample Design o
I

Cluster sample

Strata
Room type (8 rooms) {’_‘} o
Home type (SF, MF, and HR) f@ h

Income (low/non-low)

Bulb type gy -i —
Weighting Vel = @ o
Premise weight v
Room weights @
Bulb type weights v h
Data Cleaning

L@ Conservative approach

@ RS- Obvious flickering

@)L P EXxterior exposed to sun
A Confirm extreme HOU

Data Annualization
Sinusoid model

Weekend W

Weekday
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LOGGERSBYMONTH

5,000
4,500
4,000
3,500
3,000
2,500
2,000
1,500

1,000

Nov-12  Dec-12

m DNY
B MHT
m UNY
mRI 50 229
u MA 284 1,335
mCT

Total 334 1,564

r

Jan-13

73
16
108
230
1,736
250
2,413

Feb-13

294
421
399
227

2,060
524

3,925

Mar-13

419
542
487
224

2,110
546

4,328

Apr-13
410
536
710
222

2,138
543
4,559

400
535
705
219
831
534
3,224

Jun-13

387
530
699
217
835
523

3,191

Jul-13

270
281
431
200
824
335

2,341

0 . — T—

May-13

Aug-13
7
7
27
15
13 6
2
71 6

Sep-13
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CONFIRMATIONGF HOU

Self-Reported Estimate # of Loggers Avg. HOU Recorded
Total # of Loggers 3,506 3.06
Less than 1 hour per day 191 1.03
1-2 hours per day 392 2.30
3-4 hours per day 274 4.06
5-6 hours per day 333 4.12
7-9 hours per day 59 7.85
10-14 hours per day 63 10.45
15-20 hours per day 29 10.33
24 hours per day/always 45 924
Never/Almost never 90 1.23
Infrequent Use 1,294 1.86
Frequent Use 504 413
Don't know 232 3.06

Self-reported daily usage
Not completely accurate
Good relative crosscheck

13
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PRELIMINARY MODELS

MA

2.4-2.8
All Bulb
HOU

RI

UNY

2.2 -3.5 2.1-2.8
All Bulb

HOU

All Bulb
HOU

MHT

3.4-4.4
All Bulb
HOU
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Illustration of Hierarchical Model

Massachusetts
(h = 2,175)

Rhode Island
(n = 232)

A hierarchical model
offers the advantage of
using information ?rom

all ?our areas to help
inform area-specific

estimates.

Rhode Island
Hierarchical

Model

Connecticut
(n = 549)

UNY

Upstate New
York
(n =721)
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WAITIWHATABOUTDNY ™!

Breathe. Don't Panic!

Not included in hierarchical
models

Separate robust models for:
Manhattan High-Rise
Downstate New York
NYSERDA

What Light Through
Yonder Window Breaks?

Did you say Manhattan

high-rise? Yes. —

August 12, 2015
Check out Scott's Solar |- Ha
Shading Quick Take on B o Urban Canyons on
Wednesday!* R 1o ing Usage

Ralph Prahl

*Last shameless plug, we promise. 16
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MODEL COMPARISON

o
0
=
s
=)
-
=
o
I
e
-
o]
<

CT - prelim CT - hier MA -prelim MA - hier RI - prelim RI - hier UNY - prelim UNY - hier
n =549 n =549 n=2,175 n=2,175 n=232 n=2,175 n=721 n=721

Overall by Area

Point estimates similar
Reduced standard error
Tighter error bands
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REGRESSION
COEFFICIENTS

0
Variable Level Coefficient 90% Confidence
Interval®
Efficient Bulb Ezs 0.631 (0.455, 0.806)
Income Low Income 0.007 (-0.261, 0.273)
Non-Low Income
Grad/Adv. Degree -0.635 (-1.288, -0.082)
Bachelor’s Degree -0.587 (-1.253,-0.019)
Education Some College -0.778 (-1.420, -0.248)
HS or GED -0.728 (-1.362.-0.176)
Less than HS
Own/Rent Rent 0.532 (0.249, 0.821)
Own
Under 18 Yes 0.598 (0.362. 0.824)
No |
Multi Family -0.157 (-0.470, 0.154)
Hlome Type Single Family

* Intervals that do not contain zero correspond to statistical significance at 90% confidence.

18
IEPEC Long Beach 2015



| NTERNATIONAL
ENERGY
PROGRAM

B EVALUATION
CONFERENCE

NIVIR
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Group, Inc.

Lisa Wilson-Wright, Ph.D.

Director
NMR Group, Inc.

Contact

@ Iwilson-wright@nmrgroupinc.com

GD 617-284-6230 ext. 15

(/;\ http://tinyurl.com/TimelessHOU
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