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Background

Portland General Electric is committed to demand response as part of
a least-cost, reliable, and sustainable resource portfolio

PGE believes DR can and should:

0 Benefit all customers

0 Be responsive to systems needs

0 Fit customers’ lifestyles

0 Realize multiple value streams

0 Be reliable and low cost

Connected devices and the growing adoption of smart technologies
provides an opportunity to provide a new form of cost-effective DR

Smart water heaters provide the opportunity to cost-effectively meet all
of these needs with minimal impact to customers
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Employee Smart WH Pilot
A

= Started in September 2015
0 Fully enrolled by November

= Provided complimentary water heaters contingent in participation
= 14 units installed:

o 10 AO Smith PXNT-50 ® E”I']E”' o 1
0 4 Whirlpool Energy Smart ; .

. . sunday 2 7

o0 Thirteen 50-ga|lor.1 units Monday - 2
0 One 80-gallon unit Tuesday 5 a

= Called events for ~60 days: Wednesday 7 3
Thursday g B

Friday 7 i)

Saturday g B
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Sample Composition

14 participants

36% have children in the
home

1.7 showers per day
0.2 baths per day
1 person with Jacuzzi
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Data Collected

= Baseline survey data on household size and typical usage

Ongoing weekly survey on occurrence, timing, and probable cause of
loss of hot water r ~

= Logger data — —

This regular check-in survey is just

0 W to make sure that Dr. Conrad hasn't
eft you without any hot water. Your

O Present Wh feedback helps us do better in the
future. Thank you for your help in the

O TOtal Wh fight to smarten up the world's water
heating.

Message data

Please Select Your Name

= Configuration update logs
= Error logs System
T Did you experience a lack of hot
T water at any time in the last week?
Present Energy
Energy Total Energy  Storage Capacity _, Energy =
In Storage Capacity Out No

| -




Example Data
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= Raw text files from web-

hosted platform

33€1'2038€3268 " S0T2-T5-04137:23:48-08:00"205880288" 5072-73-08100:23:48-08:00" " ugrosb 1Dz
S3ee* 205805285 S0T2-TS-0,1T3: 2314808100 205503268  S0T2-T5-0415T 233 46-08:00" 3" uEZonb ID3
3302 20582€388"  S0T2-TS-0.41T8!50:48-08:00" 2038€52388"  30T2-T3-0.41T3:29:48-08:00" ¢  ue=0nb 1ID3
5341203843804 S0T2-T5-0.1T€:230:04-08700" 205824004  S0T2-T5-041T8+:30304-08200" 4" uGZosb ID2
33e4' 205840488  S0TA-TS-0.IT2:23:45-08:00" 205844368  SOT2-T5-041T2:28:45-08:00" ¢ uCTonb ID=
335€3"205833268" S0T2-T5~04LTT:23:48-08:00" 205840488 S0T2-T35-02173:29:46-08:00" 4" uGzond Ipa
$510" 205833388  S0T2-TS-0.1T0! 2314808100 2058332858" S0T2-T5-011TT$23:48-08:00" ¢" uERonk IDR
33€7" 2038358808  5072-T5-04LT0:28:38-08700" 205834708 3072-T3-0,1T5:28°535-08:00"8" uGxonb ID=
S3€5* 205856385 S0T2-TS-0.103: 234508100 205833288  S0T2-T5-041TT: 293 46-08:00" 8" uEzonb ID3
33€0' 203873742 S0T2-T5-0,104123:02-08100"203833342" S0T2-T3-04170:23:02-08:00" ¢" uezomb IDa
334e' 205875004 5072-T5-0A10€:00:04-0B700" 205873304 5072-T5-01108:00704-08:00" 4" uG=0nb ID3
3T83'2051€2573" S0T2-T5-0€ITA 00 T3-08:00" 205410€T3" S0T2-T5-0€1T8:30:73-08:00" ¢ uGzonb ID=
5733205431450 5072-T5-0€10€:20:50-08: 00" 205.435850" 5072-75-0€108:00:50-08:00" " uEromb ID3
ST38%205€4883.  S0T2-TS-02ITLi00:23-08:00" 205083534  50T2-T5-021T8:20324-08:00" 4" uETonb ID3
3797 203€47047" 3072-T5-02L0€: 30 4T-08°00" 203€4€447 " 30T2-T3-02108:00:47-08:00" ¢" uGronb ID=
5731205235407  S0T2-TS-041TA:00107-08100" 205234807  S072-T5-041T78:30207-08:00" " uEzomb ID=
3730203224077  30T2-T5-0410€:30:TT-08:00" 2052€00TT  SOT2-T3-04108:00:77-08:00" " ueTonb ID=
37ae 205200003 S072-T3-03171:00:05-08700" 205277405  5072-T35-03LT8:30:035-08:00" 4" uGronk ID=
ST83'205408541  S0T2-TS-03100:30143-08100" 205443€44" S0T2-T5-03108100241-08200" ¢* uGzonb ID2
3782203479008 50T2-T5-03LT4:00:08-08:00" 205432008" 5072-73-03178+:30:08-08:00" 4" u@rosb ID=
ST88* 205387873 S0T2-TS-05I0€:30:T4-08:00" 205384574 S0T2-T5-05108:00:T3-08:00" 4" uETonb IDa
3794% 203232333 3072-TS-0TLTA:00723-08:00"203338€33 " 3072-T3-0T1T8:20°33-08:00" ¢" uGzonb ID3
3784205582472 5072-T5-0710€:30:72-08:00" 205300872 50T2-T5-07108:00:72-08:00" 4" uG=0nb ID3

0000000000000 00000000O0o0

peayces'
pearTceat
pearces’
peaTceat
psarcez®
pearcea*
DeATCSR"
psaTCez*
pearcea®
pearcea’
pearcez*
psarTces’
peaTcea®
peaTCER"
psaTcsz*
peaTces®
psaycsat
pearcez*
pearcea’
peaycest
pearcea®
psarcea®
DeATCER"

2095c
acerp
2L9LE
BE=TC
2c9xc
2C¥nC
2895
2csTe
2e9RE
2L9IL
BE¥=TC
BYsTC
B¥aTC
BE=TC
ES3TC
BYSTC
BEETC
Be=3TC
BIaTC
BesTC
BEaTEC
B¥aTC
B¥3TC

aity Read
Le lom

yncovowons GAcyTUd* pach

ynpovowona CAcyrDat

pach

yacovowona CAcTTud‘ pach

DB

YAICOUowons
yrcovowona
Yroowowons
YICOUowons
¥ILOUCWons
yncouowons

DE
DE
DE
DE
DE
D¥
DE
DE
DE
DE
DE
Dy
DE

2veqt

2psgt
2peqt
2peqt
zpegt
2psq*
2pegt
2rsgt
aregt
2pegt
weq*
zpegt
2psqt
2veqt

DALSLTOU (OX3C 03
cAcrrDar
chcyrud*
chcTTIAY
chcyroat
cAcrIULar
cAcyroar

pAIsCcyoOn
DARSLTON
DARECTON
DAZSLTOU
poTgLron
DARSETON
DAZSCTOL
pnIscTOon
DAEECTON
DARSCTOU
DIZSETOD
DAOnscTOoU
DAESETOU

Drack
pack
pach

0%3c
0x34
0%34
0%X3d
0%33
0%3§
oX3d
0x3¢
0%3§
0%34
0%33
0x34
0%x3¢

L OWOGDOOCURTTTT

+1 TXO0DDODIRITITS

1 ONOODOOOOREFTTT:

1 ouoo

Code GmOE, Imex OWOD

cheTe 32¢ Tegrorcyow,'2038e3282'3072-T3-0L0137:25:423-08:00@A

clcTe 3d# EEQUCLTOU,*P0SEES384 S0T2-T5-011T3:23:43-08:00|

CAcTS 3e# xegrcrTou, 20582318 30T2-T3-0.1T78°33:38-08:00@3
100:00."205843.3€" 50T2-75-011Te:33:2e-08: 006D

cAcTe
clicTe
cieTe

Bas
als
a5#

IEQACLTON, 203830482 S0T2-T5-0101T2:25:42-08: 008
xegueryon,t 205833284  S0TR-T5-04LT7+23:44-08: 0088
IEQACETON, 205833385 S0TE-TS5-011T0425:48-08:00GA

poch
pacl
pacA

cicTe
cheTe as#
cheTe 334
03:00°00." 203877383" 3072-75-04L02:23:23-06: 0068
0T:30:084" 2051€2308" 50T2-T5-0€LT1:00:08-08:00@8
0T:30:084" 205134472 3072-75-0€L0€:30:T2-08: 006D
0T:30:084" 205€18538" 50T2-T5-02LT.4:00:38-08: 0068
0T:30:08."' 205247038 5072-73-0210€:20:258-08: 008
0T:30708." 20523323€* 5072-T5-041TL:23:2€-05: 0008
0T:30:08." 203224008 3072~T5~0410€:20:08~08: 00D
0T:30:08." 20520238€" S072-T5-031Te:23:2¢-06:00M8
0T$30:084" 2054€8547" 5072-735-0310€:30:47-08: 0008
0T:30:084" 205479001 5072-75-05174:00:01=-08: 0080
0T:30:084" 20538T808" S0T2-T5-0SL0€:20:08-08:00E8
0T:30:084"'20522335¢" 5072-T5-0TLTL1:00:3e-08: 0068
07:30:08«"' 205382470 5072-75-0710€:20:70-08: 006D

e
;-

egrcrTou,' 3
REQCCTOU, ‘@l

B8#

/Portland General

\ Electric

ISgACETON,  20SETATE4 SOTE-TI-04101:208:04-08: 008



Example Data

= Extracted, transformed, and loaded into relational database
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Impact Methodology
I

= Baselines were constructed for each employee based on the average
of comparable non-event days

o0 Matched by day of week, hour, and minute

- Also excluded hours where an event had occurred less than six hours prior (in
cases where late night events were called)

= Top X of Y methods not used because events were not called based on
load conditions

= Weather effects were not significant in most cases and were therefore
omitted

= Impacts for curtailment events were then simply calculated as:
o0 Impact = Observed Usage — Baseline Usage
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A Note About Water Heaters Usage...

= Average baseline usage in the sample

2 450
o

/ Electric
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...there is a huge difference in how we use hot water.

—

= Average baseline usage by employee

CombinedHourly)
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Event Campaign
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= Two events:

Avg. Baseline W

Example Day: Simple Shed

= Friday December 4, 2015

0 One-hour 50% curtailment + one-hour shed command
0 No reported loss of service
N—
500 \\_\




