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BEFORE THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF CALIFORNIA

Order Instituting Rulemaking Regarding Filed

Policies, Procedures and Rules for Public Utilities Commuission
Development of Distribution Resources August 14, 2014
Plans Pursuant to Public Utilities Code San Francisco, CA
Section 769. Rulemaking 14-08-013

RESPONSE OF NEST LABS, INC. TO THE
DISTRIBUTION RESOURCES RULEMAKING

In accordance with the directives provided in the August 20, 2014, Order Instituting
Rulemaking (“Rulemaking™), Nest Labs, Inc. (“Nest”) is pleased to submit these comments to
the Public Utilities Commission of the State of California in response to the Order Instituting
Rulemaking Regarding Policies, Procedures and Rules for Development of Distribution
Resources Plans Pursuant to Public Utilities Code Section 769 (“Order™).

Our comments at this stage of the proceeding are focused on sharing our experiences with
load management and providing a set of key principles that we hope the Commission will
consider as part of this rulemaking - and that we hope will encourage participating parties to
think about the provision of load management services differently. We have not sought at this
stage to address all of the questions outlined in the Order, but we have closely considered the
guidance the Commission is seeking, and we stand ready to provide additional input as needed as

this proceeding moves forward.

I. SUMMARY OF PROCEEDING

he Rulemaking was o v the Commission “to establish policies, procedures, anc
The Rulemaking was opened by the Commission “to establish policies, procedures, and

rules to guide California investor-owned electric utilities (“IOUs”) in developing their
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Distribution Resources Plan Proposals, which they are required by Public Utilities Code Section
769 to file by July 1, 2015. The Rulemaking will also evaluate the IOUs’ existing and future
electric distribution infrastructure and planning procedures with respect to incorporating

Distributed Energy Resources.”

The Rulemaking is driven by the passage of Assembly Bill
(“AB”) 327," which added to the Public Utilities Code a new Section 769, which addresses the
I0Us’ electric distribution planning and the Commission’s obligation to review, modify, and
approve the I0Us’” Distribution Resources Plan Proposals (“DRPs”). The bill addresses multiple
aspects of the provision of regulated utility service and of the energy market, including Net

Energy Metering, the Renewables Portfolio Standard, natural gas and electricity rates, and

electricity resources.

II. NEST LABS

Founded by Tony Fadell and Matt Rogers in 2010, Nest reinvents unloved but important
home products like the thermostat and smoke alarm. The company focuses on providing
customers with simple, beautiful and thoughtful hardware, software and services that help reduce
energy consumption and keep families comfortable and safe. Today, Nest products are sold in
the U.S., UK. and Canada and are installed in more than 120 countries.

Nest is a wholly-owned subsidiary of Google Inc. and is based in Palo Alto, California.

L. NEST’S EXPERIENCES WITH LOAD MANAGEMENT

Nest has already changed the way people think about their thermostat. Moving forward,
our goal is to change the way people think about energy use. Rather than pushing one-size-fits-

all demand response or energy efficiency programs on customers, we want to offer customers

' Rulemaking, at p. 2.
* Stats. 2013, ch. 611,

[
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ways to save while keeping them in control of their own comfort and usage. We want customers
to be motivated and engaged participants in energy programs and we aim to provide technology
that eases needlessly complicated tasks like programming a thermostat. And we want energy
savings to be persistent rather than short-lived.

The Nest Learning Thermostat was released in October 2011 and has experienced
significant success with customers. The Nest Thermostat has a variety of hardware and features,
including sensors, Wi-Fi capability, and smart-phone grade processing, to help customers
consume less energy: it learns their preferences, turns the temperature down when the house is
empty, and automatically lowers AC runtime when humidity conditions permit, helping people
lower their energy use without sacrificing comfort. The potential energy savings and grid
benefits associated with these efficiencies are significant,

We have also started partnering with energy companies to help them realize these
benefits at scale. Initially, our energy partnerships focused primarily in the competitive market
of Texas, where we worked with Reliant Energy to create a successful customer acquisition-
focused program in which Reliant bundled a free Nest Thermostat with an energy plan. In the
spring of 2013, we released our first offerings to address utility load management needs. We
called these two offerings Rush Hour Rewards and Seasonal Savings.

Rush Hour Rewards is a service that helps customers earn money back from their energy
company by using less energy when everyone else is using more. It 1s typically overlaid on top
of a utility’s demand response program, but can be deployed as a standalone offering as well.
Nest offers a turnkey approach of customer recruitment, enrollment, and deployment of software.
For a view of how we communicate about Rush Hour Rewards with our customers, please see

hitp://support.nest.com/article/ What-is-Rush-Hour-Rewards.
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When dispatched, Nest’s Rush Hour Rewards uses unique algorithms to determine the
best mix of pre-cooling, cycling, and setbacks for each home on each day based on what we
know about each customer’s comfort preferences and occupancy patterns, and the thermal
characteristics of their home. This combination is customized to each individual home, and is
designed to maximize load reduction within the peak window, while preserving the customer’s
comfort. For example, in a home that is typically unoccupied during the afternoon, load
reduction may be much more aggressive than in a neighboring home that is typically very active
in the afternoon. This unique balancing of load reduction with customer comfort goes a long
way towards increasing customer satisfaction and voluntary participation. The success is
demonstrated in very high customer satisfaction ratings and enrollment retention, as well as very
low opt-out rates on specific events. By embracing what we know about each customer’s home,
we harmonize the energy companies’ load shedding goals with the customer’s financial interest
and comfort.

Seasonal Savings automatically tweaks some temperatures in customers’ schedules to
help them consume energy more efficiently, while still keeping their homes comfortable. Most
importantly, this is packaged for customers in a way that keeps them fully apprised of what 1s
going on, getting them further engaged in the process. Customers can change the temperature or
adjust their schedules at any time, but if they stick with Seasonal Savings’ optimized schedule,
our studies show that Nest Thermostat owners can save 5% on HVAC use. These savings are on
top of the savings delivered by our other features described above.

We also offer each Nest account holder - free of charge - a customized monthly Energy
Report via email that provides thought-provoking information on their energy usage and a

summary of how many Nest Leafs (a popular reward badge that shows customers they are saving
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energy) the customer has earned. More information on the Nest Thermostat’s energy saving

features can be found on our website at https:/nest.com/thermostat/saving-energy/.

We launched Rush Hour Rewards and Seasonal Savings with three energy partners in
2013, including Southern California Edison, and are expanding these programs and adding new
partners in 2014. That said, Southern California Edison remains our only utility partner in the
state of California. However, we routinely hear, via social media and Nest surveys, that our
customers served by other California utilities would like their energy providers to offer Nest
energy efficiency programs. We know the demand for these programs in California is
significant, and if given the opportunity, we believe these programs can help more people save
energy and money across our home state.

In June of this year, we announced the Works with Nest program, in which we opened up
Nest application programming interfaces (APIs) to developers so they could integrate third-party
products with Nest products, thereby expanding the reach of Nest’s energy savings capabilities.
Iconic brands like Whirlpool, Mercedes and Logitech have created energy saving integrations
that Nest customers can opt to use free of charge. For example, if a customer is signed up for
Rush Hour Rewards with a participating energy provider, Nest can let Whirlpool know when an
energy rush hour (i.e., a peak demand period) is about to happen, and the customer’s washer or
dryer will delay the start of the cycle until the rush hour is over. More information about the

Works with Nest program can be found on our website at https://nest.com/works-with-nest/.

Since the very beginning, Nest has endeavored to learn from industry thought leaders to
design a better experience for our customers. Nest has also contributed to the dialogue around
energy efficiency, including engaging with the EPA’s ongoing process for Energy Star labeling

for climate controls and publishing results from our load management programs, in an effort to
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promote our objectives of simplicity, customer choice, and meaningful energy savings. Please
find attached White Papers outlining some early results from these programs, including results

from our partnership with Southern California Edison.’

Iv. KEY PRINCIPLES FOR RULEMAKING

All too often, load management programs focus on the needs of the grid and work
backwards to the needs of customers. At Nest, we start by looking for ways to engage and
delight our customers and work from there to the needs of the grid. That’s why we believe the
customer’s point of view should be well represented in any discussion of distributed energy
resource programs, and we hope that our experience can help inform the Commission’s approach
as it moves forward with this proceeding.

Many of the grid issues that the Commission’s Order addresses must be solved at
residences and in residential neighborhoods, given that many of those issues will be caused by
residential generation, storage, and EV charging. This marks a potentially dramatic departure
from prior demand management programs which relied mostly on commercial and industrial
customers. We believe that a focus on residential customer programs and markets requires a
meaningfully different mindset. As an example, the apparent underlying premise of Question 3
in the Order is that decisions about the locations of DERs will be made with grid concerns in
mind. This may well be true for some types of DERs, but not for all. We should note that many
customers buy a smart thermostat without even knowing that it is capable of acting as a DER,
and install it at their home regardless of the value to the grid.

The key points that we would like to include at this stage are as follows:

* See Attachment A, Rush Hour Rewards — Results from Summer 2013 and Attachment B, Seasonal
Savings - Results from Surmmer 2013, attached hereto.

6
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Need for simplicity: The issues being addressed by this proceeding are complex, to be

sure. However, as we work through the different approaches, the most elegant solution
will be doomed for failure if it is too complex to implement. In order to achieve
meaningful levels of customer participation, load management programs must be
designed in a simple and transparent manner. Some of this complexity can be mitigated
through third-party involvement (as described below), but the underlying structures need
to be simple enough that consumers can understand the basic value proposition.

Limitations of price signals as a policy tool: On the other side of the coin, while price

signals can play an important role, we believe that overreliance on them risks
oversimplifying what are, in fact, highly personal, multifactor residential energy
consumption decisions. Much emphasis has been placed on the role of price signals in
encouraging customers to adjust their consumption patterns and their purchasing behavior
to better conform to the grid’s limitations. As intellectually satisfying as this approach is,
it assumes that 1) customers will understand the impact of the price signals on their bills,
2) they will have the means to easily adapt their usage and buying patterns based on those
signals, and 3) the economics will be compelling enough to warrant that adaptation.
Furthermore, such structures could create winners and losers among consumers,
penalizing those that are unable to adapt for whatever reason. We believe there is a place
for such tariffs and structures, but policies should be built with other alternatives as well.

Role of third parties: We respectfully submit that third parties like Nest can and should

vlay an active role in delivering DERs. Manvy third parties have customer relationships

piay & , ,

that extend beyond the energy space. ['hese relationships create communications
J By )

channels that can be used to more effectively recruit customers and increase their
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participation in energy efficiency and demand response efforts. Properly incorporated,
these capabilities can magnify the impact of California’s Distribution Resource Plans.
Data sharing: We believe there should be a very high bar around the sharing of any
individualized data from the customer side of the meter for the purpose of DER programs
and markets.
Distinction between grid infrastructure and consumer infrastructure. First, we
believe that data from grid assets up to and including the meter should be treated
separately from data that come from DERs on the customer side of the meter.
Even if utilities or others subsidize the purchase of DERs on the customer side of
the meter, customers have a natural and deeply-rooted predisposition to consider
the devices in their home as private. Our comments below pertain to data from
the customer’s side of the meter.
Primacy of consumer privacy. There is legitimate debate about what types of
data represent private information. However, we respectfully submit that the
Commission should err on the side of overprotection in considering potential
DER programs to avoid even the perception that consumer data is being shared
unnecessarily or in a manner that could intrude on people’s privacy.
Appropriate data sharing. The world is still figuring out how to handle the large
amounts of data that are being created on a daily basis. In our experience, it is
common for companies to want access to all available data, rather than being
selective about exactly what type of data is required - even if they don’t have a

specific use in mind for that data. We believe that any data sharing that might be

8
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included in DRPs should be tested to ensure that the appropriate amount of data is
being shared.

Distinguish data sharing requests. On a related note, we appreciate that utilities
and others involved in the markets and programs resulting from these proceedings
may at times have other interests in data streams that are not strictly tied to proper
functioning of a DER market or program. For example, a utility may want data
from an EV to help in the marketing of other products or services targeting EV
drivers. This is not inherently a problem - so long as the provision of that
additional data is not a prerequisite for participation in DER markets or programs

funded by ratepayer dollars.

V. RULE 6.2 COMPLIANCE

A. Proposed Category

Nest support the Rulemaking’s proposed categorization as quasi-legislative.

B. Need for Hearing

Nest concurs that that the issues in the first phase of the Rulemaking may be resolved
through comments and workshops without the need for evidentiary hearings.

C. Schedule

Nest believes that the schedule proposed in the Rulemaking is acceptable. We
recommend that in order to optimize involvement in this proceeding by third parties such as
Nest, the suggested Workshop on Staff Proposal tentatively slated for November should be held.
Further, we note the schedule calls for the utility DRPs to be filed, per the statute, on July 1,
2015, with a Commission decision on them to be issued by March, 2016. During the interim

period a subsequent ruling should encourage third party comments and replies on the DRPs, as

9
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well as provide for the possibility of hearings in the event that disputed issues of fact should arise

in connection with the DRPs.

VI. CONCLUSION

We appreciate the opportunity to provide these comments into this proceeding, and look

forward to continuing to partic

Daniel W. Douglass

DouGrass & LIDDELL

21700 Oxnard Street, Suite 1030
Woodland Hills, CA 91367
Telephone: (818) 961-3001

E-mail: douglass@enerovattorney.com

Counsel to
MEsT Laps, InC.

September 5, 2014

ipate in the ensuing debates and discussions at the Commission.

Respectfully submitted,
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Scott McGaraghan
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Attachment A

Rush Hour Rewards — Results from Summer 2013
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during norral Nest  Thernostat  operation) user prefl eoeoopsncy apdi L erns. By
mdeling the expected air conditioning use wih and hwithout Reserds and re-
optimzing the strategy throughout the rush hour, udbdtdn leoell ussd cordort  can
be raxinkzed Pn ocontrast to many other demend response casilabisos meintain
control  of their thermostat during FHR events. Cangernsrbe cdmermgstat o any

terperature of their cholce MNest will hold thdl tdripeiret unext urdchedul e set point.

I nportantly, FHR optinizes for both custoner and enemgedscompsmy the long
term Nest believes that paving attention {o the cusstdrer sppdrant o meintain
particlpation FH R custorers with high trust andesdtilglactitam aencourage others
to participate By establishing a large custorers bBash {hbbur trbbear ds, the
potential for long- term load reduction is substesting . secThen fobbsents details

on how Nest analyzed the data from RAR this sumer.

Cver  summer 013, Mest ran FH R events with thres ener ghoupandser of

devi ces. Tables 1 - 3  sumwarize the results for e péebinggbated Uin each
avent . Mite that AE and Feliant events are tw BES keesptsehibe four hours
fong. The outdoor tenperature listed in this tablen betddde resgenature

during the event, averaged across all custoners wmb. ran the eve

These tables show that 8. 9 % of devices ran the abbenbuent sh crass average of

94 . 8% of devices received events. The rermaining rdedicss tdiel ewint  when It

was  sent, most  likely because they were not comnestedthio tVWe F 1A n average of

1. 8% of devices did not cualify for events. Aal i lgvi for dess emebt gif It is 1
heating mode or if it swiiches modes belween the preserdmdi cstaltt tine of the

event . SCE devices qualified out at a higher anbt eandhal usthien FHBlbergy devices

because some SCE  custoners were running heat  the rhghtevdnd ordayd.
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Tabl e

Fil K oevents

run by Austin

E nergy

Date Cut door  Termp % Devices| % Devices Oid Devices Did

( "F) Sarted Eve Mot Fecel ve Mot Cualify
67013 96. 0% 3. % 0.
68013 106 96. 3% 3.0% 0
711013 1 95. 9% 3.3% 0
71013 95. 8% 3.5% 0. 7
74013 7 5. % 4.0 % 0.8
75013 100 96. 1% 3.4% 0
731013 96. 1% 3.6% 0. 4
81013 95. 9% 3.6% 0.5
8013 1 95. 1% 4. % 0. 8
87013 tos 96. 3% 3. % 0.5
93013 1104 95. 6% 3.8% 0.6
94013 95. 4% 3.9% 0.7
A over age 10 95 . 8% 3.6 % 0. 7%

Tabl e FHR events run by FReliant
Date Cut door Tenp Y% Devices| % Devices [ Devices [id

( "F) Harted Everf Nt FRecelve Mot Cualify
96013 93. 5% 5. 3% 1. %
91013 4 6 94 . 3% 4. 6% 1.1
103013 3 0 3 % 6. 7 % 1.0
104013 I 3.8% 5. 4% 0.8
A verage 93 93. 5% 5 0%
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Table 3 FH R oevents run by Southern California E dison

Date Cut door Tenp % Devices| % Devices IJith Devices [bid
{ "F) Sarted Everl Not  Feceive Mot Cualify
7013 8|9 89 . 8% .86 % 7
88013 ) 5 3.6% 9. 3% 7
830013 ) 6 8. 6% 7 % 8
A ver age 93 80. 7% 116 % 7. 8%

Fush Hour Feverds events are characterized by up toreancoobimg ofolliowed by a
period of ltoad reduction Length varies by utihstya (Fpigele etanpble of the AC
foad during an RH R event.

AL Usage During a Typical RHE Event

10 ActualAC use

Projected AC use without Rush Hour Rewards

Pre-cooling Energy rush hour Recovery

Figure 1: Percentage of air conditioners running aveRushini oduriRewards
event. Blue indicates the actual A C usage whiHee Agay tpekdi eioml d have been
used if an energy rush hour was not schedul ed.

o0
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of  load each
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rodel ysonw bhopt dEH R event s.

an averager awiluted % A C  runtine,

vari abl e
in
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and  percent age

reduction  ninut es,
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untime data for

event  reduced

sach

survey made in Austin

an

reduction of RHAR

ki devi ¢

three  vayef

=)

pormosso  dewaes

aver agheli caser 1 hatl

tof 100 %

Aprcerbamyd | ne | oad

-

esti mptkilonpoveliabled 4 - & show

started the

we  earnesbialetéal ekW hsaved  per

devi ce. avidagessAn€ aoapacity of

[ Fhodesd ebonpbri ng0 relel  dela
SCE. Thebbat { ablest sshoeduce  a
averageg ain Sndbrage %of fol . 18 kW

everts run by Awustin E nergy

5 ate Qutdoor Tenp | Load Reduction miﬂi Ji:jiig on Z;lifijj Foue r( W
( "F) ( Percent age) R B
D evi ce) D evi ce)
67013 10 57 . 4% 40.7 1
68013 106 51. 1% 39.7 1
711013 10 57 . 4% 41.6 1
71013 10 55. 4% 4 . 1.
74013 7 . 8% 37 .6 1
75013 100 60. % 4.3 1.
731013 10 58. 0% 40. 3 1.
7
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81013 1o 3. 8% 38 .7
8013 1o 6. 6% 40. 8
87013 106 4. 8% 41.5
93013 110 4 4. 0% 39. 8
94013 1o 1. % 34.0
Aover age 10 56 . 0 39 .8 30
Table 5 : Lload reduction of FHAR events run by Reliant
e Qutdoor Tenp | Load Reduction Lﬁ}i‘zj w%jﬁ: onfE Q;Eiifm% il
( "F) ( Percent age) ‘ ) o
D evi ce) { kKW D eviceg
96013 9|7 58. 1% 37 . 4
91013 6 T % 41.0
103013 0 7.0% 3.5
104013 1 3.8% 37.
A verage 93 6. 9% 370 1.0
Table 6 Load reduction of FHR events run by SoulhwliisonC aliforn
5 ate Qutdoor Temp | Load Reduction miﬂi w%ﬁiﬁié on| & 3;;@@?:;%%% h
( "F) ( Percent age) o B
D evi ce) { kKW D evice
7013 8|9 43 . 4 % 3.9
88013 5 7.7 % 59. 8
830013 6 1. 1% 35.
A verage 93 40. 8% 4 .16 0. 69
8

st

st

£

£
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he major difference between these events is that thHeentA Bversl dke tw hours
vhile SCE events are folonghowdWile a simlar nudimlal ofAC mnutes 1s  reduced
with both  types of  events, the shorter  events prodhes  Boadwchedddtion

percentage and load reduction per  hour. Fo a logdrectavendf, pridecooling do not

fast as long and the AC must run more fo keep cuisdbimgs tdooriade from their
schedul ed  tenperature. ' n addition, shorter  event$teprodusdomyr  bexperi ence

due to a smaller average tenperature [ncrease. D uting hbbes fofstthe SCE  event,
the average load reduction is 5. % and 0. 88  KWniisbi | Bouovenout hesvent the
foad reduction is only 40 . 8% and 0. 68 kW  Twprbberabbesnts  &ppea hour

avents because of both lowr temperature deviations ol dhidier rafes.

V&  compared the FRush Hour Fevards algorithm to  four o hefFeshromn

appr caches.
1) Always run 50 % of ar conditioners, even [if hbley beervally  wou

) Festrict devices to be off at least 30 wmnstes of every hour

3 "Fosetback during the event
4 "Fopre- cooling an hour before the event, tHE esebback during
Figure shows the simdated load reduction for esthg appebachef dihe RHER

events we ran this sumer. The resulls show that Ubeh Nestucesproore | oad
than any of these approaches. o addition, white Rdsh riEdoges Remse | oad,
the average indoor temperature deviation s only Oan wWilF armtes tHegree

setback with pre cooling or turning half of the obfr conditioner
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Load Reduction of Various Demand Response Approaches

3
&
oo
]
(<)
o
=

Figure : Load Reduction for Various D enand Response A pproaches

Fush Hour Fewards s designed to work while  stillomeesablliong takest manual
control  at  any ftine Fesults show that very few rmamsborerenticke of their

devi ces, and those that do still reduce load overall.

o

I n ogeneral, very few customers choose to take ranubhel contlest cesf and exit th
event . Those who do still reduce a significant ahwun? ebowe Thbt  nany  users
never took manual  control during any of  the events.  al sneldontrmastber of

customers  consistently  made manual changes  and  accountellarder pation of the

manual control event s,
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Table 7 Manual Control Rates across E vents

% of devices that fpeve%s of pmanual contrdl
Uility took rmenual confrol  ddriegents accounted for |by

any  event top 15 % of deviges

Austin E nergy 49 . 6% 58 . 7%
Fel i ant 73.0% 66. 9%
Southern California E dispn 54 . 1% 51 .14 %
h  average, and across  all  events, providing customebslithtothehange thelr

dermand by 0. 11 kW omrsd extt% enerQustramsh

terperature only increased AC
the entire codrse tdlerelbee, evenany have

hour  events at  a steady rate  over
changing thelr tenperatfre sholsigihe A C load during

t he orgbsttankr 4 harhevart Fo this
for dllthdevidésrednced for only
= event is only O, 7 KW opve 1hat 9 Wablidl s sh

control during events does rmafucegradidy overall  oad

already reduced load before
the event for all custoners as well as just

avent , the difference between the kW reducec

those who conpleted th
custovers  to take manual

reducti on.

AL Usage OF Difterent Users

Al Devices
i Completed Devices

Pre-cooling energy rush hour Recovery

Fraction

Figure 3: AC load for devices during the AE1 RHR event on 940
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Table 8 shows the load reduction for users who cempl ebedsushelhese who ook
manual control of  their devi ces. Aocross  all evesbarers8 Sonpletied dhecusvent
vithout taking ranual control of their devices. Moprer of whbe took control of
their devices kept efficient tenperatures or evenrpemddurkheimrdeelficient. The
avents  still  shifted a large amount  of  load everre vhilleowatberto veke  ranual

comtrol of their devices,

Table 8 Effects of tfaking Mainusgl Control dwring an event

G roup Y% of Qverall Cust ngrﬁ; Load Feductio
All lIbkers 100. 0% 1.8 kW
Conpleted E vent BhH. 5% 1. 40 W
Took  MNanual  Control 14 . 5% 0. 681 KW

F'n o addition to Nest air conditioning runtime dateed owstakso meler data from
SE with custoner approval, to verify actual ke savélhi|per vedewshoved {hat
the Hush Houwr Reverds algorithrns reduce AC  runtiney doushg hepesg neter data
enables us to show the nunber of kW actually reducédy amlr testvestes of kW

reduced, vwhich are based on an assumed capacity of C3 . 9 kW per A

Wih  custormer  approval, vwe recelved rmeter  data  from  BlsEormedwor wabl ran

event s. Figuwe & shows the average kW usage fronhenebeosseovef the day for

an event on August 8 . Fre- cooling for the eventl rofclrretio frofh 0 PV and 1hen
the event ran from : 00 to 6: 00 PV Theyradass ofrom tdectfildt event is
clear to see Vé fit a 71ith order polynomal befere td 180 usd@l® and after 8: 0O
FM to estinete the baseline usage from the data ombenlle oA tHeth order

pol ynom al was  chosen  because It gave the least error.to O bhparddesel | ne,
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custormers used an average of 0. 61 kW exira duringeguesdcontdgs, by .70
KW during the four hour event, and then wused O .rédnd kY hewltraalter the

event .

Average kWh Usage for SCE BRHR Event on August 28

Baseline Usage
% Usage

Pre-cooling ————s Recovery
'

Average kWh usage

Figure 6: Average kW wusage of neters during an 6CE ugt¥tR 8event o

Vi received SCE nmeter data for all three FHR evehbes {Habl koad Oredsction
Mest  data

wmounpieng  for

as calculated from the meter data, conpared to il

noin AC mnut es. The table shows |

on reductic

hores with multiple  devices, and only  includes deviess ithest R$ta event.
Snilarly, Figure 7 shows a plot of the loadd rbdubtieayscafonlathe 3CE FRHR
event  on A ugust 8 . This table shows that SCE |youstoherd gomsralnore

foad  than  what  wes  estimgted from AC  runtine  onlbwoul dThilend cebal t §hat
customers are turning other devices off during the lugds lwenis Ror that their

ACTs are actually larger than 3. ¢ kW
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Table 10 Comarison of load reduction from metesr dmbe ADr dalerspvwho
started R R svent.

D ate KVIh Feduction E stimate KVIh Feduction E stimate
lbing Mter Data bing MNest Data
7013 .93 |t 4
1 3.04¢8 3188
30013 301 1@
Mover age 3. 01 .60

Load Shift for SCE RHR Event August 28

KW Shift Estimated from AC
[ meter kKW Shift

Pre-cooling : : Recovery

7 .

b
.

SEM L Epn

Figure 7: Conparison of load reduction from nmetemrediatta orandrdroadh C data for
the SCE RHR event on Awugust 8.
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The comparison of load reduction estimstes from melefromater ard C load data

show that MNest can predict load reduction even wibout Indlewmlsds shows that during
the SCE events, customers  reduce even nore load then mitred Meducteon from

just the air conditioner. i ndlecdiEipsy the custonerdummieng other devices off  during
the Rush Hour Fevards events or that thelr ACtgeraréhasct Gall g [ BW

Feliant and SCE paid customers on a per- event basien wibbircraedithly bills
Table 11 shows the average user payment for each vebisthe Thiesee fegures only
include customers who started the events. Custorers rassisged eh $1. 00 over
the entire summer ( note that some were only  signedst uptwhor evaimies) | The
difference in paynents from event to  event  can  lhobeby tbe thkbiribaseline
calculation used by SCE. SCE calcuates their payrenes dbbbedenes In energy
usage on the day of the RHR event the preceding daysturéfhefldremidie second
two RH R event days were nuch warner than those of precedimesuldyng in | over
payments to  custoners. C onver sel v, the SCE R R evebbhe onoolestwesf the three
H4 K event days, vet  delivered the highest estinetegk teesldse ofs the varmer
precedi ng  days.

Table 11 Average user payrment for each SCE  E vent
E vent MAoverage Ueer  Fayren
J ouly $7.98
August 8 $3. 9686
August 30 $3.90

Twe different incentive structures were used for  Fushds. H oudWi HewSC E and

Feliant pald custorers per  event, AE paid customees upn frooentfer emwolling in
R for the summer. The findings show fhat  nelthaer - upveht ontpayoent
15
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increased the percentage of custorers conpleting an évdant. 5 YWheof users who took
rpanual control of  thelr  devices also did not varpelesenm Tiutadtity  payment

Drogr ans. These results indicate that customers vho adeomaidioupot exit evenis
any more frequentiy than those paid for per- event Ipgridmamiao worth noting the

significant increase in emwoliment rates  seen  when neops framte paffered to

custormers  { see next  section)

MNest utitized a tow Lift, fnexpensi ve  recrul ting velnd pages) | meabai | s, and  social
media to  enfist  costurmers. V¢ succeeded in  enrollamly portsbgniféfc the INest
customer population in Austin and southern C alifoswimer overhegine succesded in
enrolling the Tirst 1, 000  Awuwstin Energy andfotn &) (B sofoutbsshromneDsal |
vithin just & few weeks after the Ruish Hou Fewerdshedrogrddn bssd only one

invitation email to edsting Nest Thermpstal  owers, nmedire scadd word of  rnouth
Fushy Howr  Fewards emvollinents are also conpleted asifa sdukdy gdlsmform Tor
custorers who do not require a hone visit by a ebotepctomithiffher weeks of

faunching a Rush Hour Fewards program  a ubilityeecanstbegsn fromsits  program

There was a rmeaningful  difference in ewolinent ratkbe bestbodonol  customer
payment s. Fn AE, where the first 1w vyears dldiogenfioss prrol | ment
tgrds.only M @dbr of Southern

MNest customers emrolled in FHR for 30 Bdemtipesgram were

390 % of Nest’s custoners emrolled in Rush Hour

California E dison

s
paid in bill credits on a rmonthiy basis.

Mg with any Dermand Response program utitities andoncendeds vadd  custorer
response. MNest  Thernostal custoners reported having weregmsdidices wih Rush
Hour  Fewards.

O the customers participating in Austin E nergy, orniShut Bdhsof al i Bnd  Reliant
Fushh Hour  FRewards  prograns, oty 0. 7 %  contacted  Nesdt  Sodort H el

Fevar ds. Figuwe 8 shows how customer support call ol eresthgledmesd Just 11 %
of calls pertained to to un- erolment from RER O résttimpduthion of

participating customers over the course of the entire surmer.
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Customer Support Call Categories

Other Questions —— = —— 11%

Unenollfrom RHR = 119
38% e General GQuestions
about RHR
Enrollment Status —— 14%
and Payment
200 | e Enrolliment
Assistance

Figure 8: Custonmer Support Call Categories

Custoers participating in Rush How Fevards were alsonifresenteurvey at the
end of the surmer. The survey showed that custoners niartdbles daring energy
rush  hours and enjoved participating in the programsti oih of hehowuesatisiied

customers were with the enrollnent process, 80. 8 tetef (destonesguerience an

8 or higher on a scale from 1 to 10.

When customers were surveyed about their level of  gonfrt erdwgy rush  hour
compared to any non- event  hot  day, 84 % rated thelr ewpehigher an a scale of
1 to 5. I n addition to the Nest Therrostal hebptyg useduced Bl 8t of custoners
indicated that they also turned off other el eciricibyicesnsimngheir home during
the event. Cverall, the wvast wmjority of  customsosifiesdback Awvas with  all  Nest
product s, MNest will continue to strive to creble thetobwest eppssi ence.
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Fush Hour Fewards reduces a significant amount of A C neiokd niebiles

P

corfortabl e user  experience. Across  all events, the rBduBedpréglam toad an
average of 55 . 1 %, or 1. 18 kW per, wth B8tdntp rbhi nebstboerso | npaebor

on comfort.

i f they ewperience disconfort, custormers  raintalw  Hopuskbi tibgyr § tenperature

H owever these instances were quite rare Manual  begeer ablrengchan event
resulted in a rmodest 0. 1 kW increase in consunptébed fsamngsoj e Lastly, hest

has shown the ability to deliver t{housands of custlosmer w Eeinol meeks of fhe
faunch of a Fush How Fewerds program through &  cobbishat o kebf ng  web

pages, eral | s, and social  activity.

MNest is always looking to neke |nprovenents. The FRushrdsH qeiratfBewa i3 no
excepti on. Fo  future prograns, MNest  will  contiribe tounbeptindze devices
receiving and gqualifying for events. Vibrk to redwmssudeadhe Awadall  custoner

experi ence.

Fesults show that Fush How Fewards is  a comprehensiersl pracidctt o-that
significantly reduces AC use during energy rush bbogs ceblbeerkeeconiortabl e

and in control of their therrostat.
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5 Fhodes, B S ephens, M E . Vébber, “Ubhwgst iepet gy thed tepats  of
common air- conditioning design and installation issusswerondgpemid and energy

consunption in Austin, Texas”, Ernergy and B uldings, 010.
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Attachment B

Seasonal Savings — Results from Summer 2013
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This anmalysis incorporates any and all changes made bfeviBegsonat well as those

made by the custoners Fo a Nest Thermostal to Jqualddperfer SBabonal
Sevi ngs, the thermpstat had to be in either rangde, or combibed o W- F I, and

predicted to reduce AC runtime wth Seasonal  Savi ngessfullpogualdddaat i on,
custormers were pronpted to agree 1o start Seasonal  $avioogbd Thel ect  "A ccept” or
Mot onow, which allowed them to start Seasonal  Sawi ngd hismy sdéen  days, after

vhich fthe invitation expired

Seasonal  Savings runs  for three  weeks, stowy rmodi fiyomeg’ st heschedele  to
preserve copfort while reducing healing or  cooling idher gad Ssemnts  vary based
on customer interaction and occupancy patterns Seasonsd  Savidesi gned to  respect
custormer adjustrents Wen customers change the tenperatdre Sgisonal  Savings s
runni ng, the Nest Thermostal  algorithns learn and eoplst teccdik future
Custorers can  also marwally exit  Seasonal Savings by oddmngiingoimg from
cooding to heating, for exanple) | or by choosing “SEPngStasoml the seltings

renu Custorers have full control over their thersesbell wWEEveng8 (s rumning

Wih  customer  approval, we conpared  reter  and  Nest Thedraostal  adal yze
cust omer  savi ngs To calculate savings on whole hove ussigesiricie  used the
standard degree- day fitting approach [Fels 98 adi ol tyWé usspld T 1 rdloec basel [ ne

and weather- related conponents Degree day filling debermiobs aitra electricity
is wused for cooling as outdoor tenperatures |ncreaseat herenabbrngl i zation
aCross  Sunmers The Nest team fit a degree- day rodebmersd (e Sessonal
Savings electricity usage to determine how much elledirbel tysedowi ven  custoners’
pre- Seasonal Savings  usage palterns Nest then comparede fheedusbed by this pre-

Seasonal Savings model  with actual  eleciricity usagoonal{<iaviSepe This  degree-

day analysis wvas done for a subset of custoners wedl Hdwbi i ndd
202

gitl by June O,
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The Awustin Energy and Southern California E dison  chstossds Seempes
Savings at the begimning of  summer, starting My 8 LB reenhi Mountbin E nergy
custorers  participated in the niddle of the suwerly st@rthng &AE and SCE
custorers participated in Seasonal Savings earlier im Démoussrishose custoners
vould also experience the Fush How Fewards program lign dihet e ddburmer Tabl e

shows the percentage of thermostals that  recel vedsormid SsaningSeafor  each
Energy Partner

Table Satistics of custoners receliving and/ or Sepmbhllyi nBavings

. ‘ % Feceived| % Feceived and Pid% Did o
Energy Partner o o )
and Cualifie Mot Cualify Fecel ve
Austin E nergy 72 % 28 % O Po
Southern California E difson 4 3| % 57 [% 0 %
Green Muntain E nergy 63 % 35 % %o

The SCE  Sessonal  Savings event was presented to custwmprshyn e large
nurber of  devices did not gualify because they werelimgepdrmde bed the event

targeted a customer’'s cooling schedd e

893% of qualified customers accepted Seasonal SavpepbngPactsborers fell into
three groups Those who completed the three week evend] ustitdgutthelr schedule In

a less efficient direction Those who adjusted thela bebedubBlicient direction A nd,
those who decided to leave Seasonal Savings before thethosepl stepk  run
Seasonal Savings  dynanbcally  sloved  schedule ad ustnents onbaskdss el ficient

customer  changes

Table 2 groups devices into habit groups for  each Elnesbprefaritlest left early
fit into tw groups Those wvho left  because they (Clempged rodes cooling o
heating) And, those that leflt by requesting toavesgs S8bhsonkhatS custoners
felt  Seasonal Savings at various points throughout ekbeperbode Paeticipants wo

felt premeturely still received sone efficiency ghilms dhidids sche
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Table 2 Seasonal Savings Custorer Participation

% . .
% et Y%e exited % exitec
C onpl et ed s Conplete
. ‘ b ) ) due to by
Energy Partner w t hout with Negativ
) rde cust omer
MNegat i ve Adiustrent s
h change request
Aodiustrent s
Austin E nergy 69 % 3 % D % 8 %
Southern California E dison 6P % 2 Y% 3 % %
Green Muntain Energ 72 % 1% Yo 9 %

O aver age, Seasonal Savings increased the time norneliesd i ngartenperature by
07 Fooat the end of the event for all  cusbeomst ChelngstartddisS
temperature  change 1s  equivalent to  adjusting thel neskent bohedudlay/ by that
ampurd Custoners who conpleted Seasonal  Savings  wthoull naditdsdi v schedul e saw

the time normelized rean schedule temperature change by 00 °F

Table 3 shows the average and metimum tenperature chamge, svesage ttime  of

raxi mum temperature change The average rmaximum tenperatumge cleeross & |
customer  schedul es was 9 °F For medmim savingsi mdh  onioeidort,

changes were scheduled for the mdde of the day

Table 3 Schedule Changes by Group for AE SO Bin Bombr gy reen  Mount

A ver age A verage Aover age Mix Time of
G roup Termp Beforg Terp Aftel Temp Tenp Mix Te r;@
o FOUR =181
Seasonal Seasonal Change | C hange

C hange
Savings ( FSavings ( F ) ( F) { "F)

Austin E nergy 76 4 7 07 9 D2
Southern California
776 781 07 9 2:586
E dison
Green Muntain E nerpy 75 66 07 8 2
&5
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Figure shows how the time normelized average schetile
custormers who conpleted Seasonal  Savings without any mdigetiventss Qverall, the
time- normalized mean schedule tenperature  change was  th Ccustdimrs  wang ng
from a change of 00 °“F to 97 °F Because SepsomsvesSawingshedoie by a
few degrees, these resulfs show that a handful  of ustedt obleesr asthedule 1o be

even nore efficient than the Seasonal Savings program

Change of Average Schedule Tenwp UF) . Meam 1.02, 8D 051

5
E
&
2
®
2
5
W
ﬁ
%
Tl
g
e
£
3
F
5
®

.. .

Figure : Tne Nornmalized A verage Schedule Tenperaturer Cdushgeer§ who
conpl eted Seasonal Savings wthout negative adjustnentat Ndile sthhi stogram does not
show % of customers who had schedule changes greater than 3 °F
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Figue 2 shows the average tenperature change of the bobedubk bhe day The
plot shows that the entire schedule wes shifted Hedul bargestt soccurred nbdday
vhen custorers are nmost likely to be away

Bverape Temperature Change By Hour of the Day

Average Termperature Chanse ( F)

Mo

Figure 2: Schedule Change by Hour of Day

Nest  wtilized a nmodel- based approach to deternine fhe Seebbesls Savings
schedul e changes on alr  conditioning runtine MNestof fiA Ca nmumidlres given the
difference between the outdoor tenperature and the sgwdul Bdnpdrat ure This
model  was then used to calculate what the AC  usdhe vaoubds bechedl es  Nest
then calculated electricity savings assuming an avedhdeormirr cegamcity of 39 kw
based on a survey conducted in Awustin [Fhodes et diby ag@régdtion ehd SCE
neter data Table 5 shows the time normslized averagshiddehedulte al so shows two
months of projected AC savings for post Seasonal  SevesgsTablobedd  shows the
same  results  only for  custoners  who conpleted  Seasonalw tBaul ngenegatively
adjusting their schedules
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Table 5 Savings for

al l

custoners  based <«

schedul es

on

comd i nogwg Sessonal  Bavi ngs

A ver age Savi ngs Estimted ALEstimted k
E nergy Partner Schedule | Percentag | Hours  Saved Saved
Change ( TF) e { next 2 rmorflisnext 2 norf hs)
Austin E nergy 07 48 % 285
Southern California E dison al7 05 % 23 83
Green Muntain 07 513 % 36 3
Table 6 Savings for customers who conpleted Seasondl hoBlhvi nggatiwe adj ustrents
based on continuing use of the new Seasonal  Savings schedul es
Aover age Savi ngs Estimated ALE stimted @M}e
E nergy Partner Schedule | Fercentag | Hours Saved Saved
Change ( IF) e { next 2 rmonfbshext 2 norths)
Austin E nergy 85 % 383 4 9
Southern California E dson 0 68 % 277 08
Green Muntain Energ 0 3 % 388 B2
Mest  continued to examine over fthe followng tw rmosthed thowndsl | customers
retained their new schedul es As with typical  Negle, Thevheshates ucan  be
modified both wmenually by the customer and autonatichl by sbhedilss | earning
Figure 3 shows  the time normelized change in rean  eackladuke (B waes
averaged across all  custoners, shown during the Seasanalperdadngnd in the tw

months followng  Seasonal
shows that while the
a schedule shift of 05

Savi ngs,

customers  do

with the

regress

sSone

Seasonale Shivphbsghted This

of | thebn

figure

sesiags they meintain
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Average Schedule Temperatire Change (F)

Figure 3:

C hange of

Averapge Schedule Temperature Change Over Time

o

e
S
-

Time- Normalized A verage Schede eTh&enpémnat uof

the

Seasonal Savings event is indicated by the shaded area

Table 7 shows the savings percentage, AC  hours saveded beded KVBn s
customer  schedules over the two rnonths followng Seasamal FSamdnme 4 shows the
AC runtime savings percentage that customers achieved tdorimgntbe  followng
Seasonal  Savi ngs These results show that customers idawenta ssipgnt of AC
runti me, even as their schedules revert 1o previoung sébi ngsourde of the
SUnmer
Table 7 .  Savings based on schedules throughout  thesl How ngrorBdssodal  Savi ngs

A ver age

- ot Savi ngs AC Hour E stimated
- her “ar { ner Schedul e
& Schedul e Fer cent age Saved KW Saved
Change (7
Austin E nergy 05 33 % 204 80
Southern California E[dison 0 3 % 4 55
Green huntain E nergy 07 3T % 2685 03
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SummerSavings % Mean: 466 8D 27 82

2
&
-
e
»®

Sl

Figure 4: Savings Percentage for custoners who ran ng3asonal Sav

As described in the Mthodology section, the Nest dpen depd madeld to

anal yze savings from Seasonal Savings based on meter idaich, w thecapproval  from

the customer This analysis wes done fTor a subset efif@oolber® dison custorers

vho had installed their Mest by June 0, 2 0 2 ummer  Thf beghodsasthal s

Savi ngs, these customers used an average £ 3 kKW Jan dapeyiessul dh have with
their pre- Seasonal Savings usage patterns This change Taccoatsavings of 23 % of
their total electricity usage and 44 % of  theporiisaggr ebat ddei A Cel ectricity

usage Figwe 5 shows a histogram of the AC sherngsl | peoetiemgs s The
Seasonal  Savings air  conditioning savings based upon nwisy  ddat &b, while the
savings calculated wusing the degree- day nethodology witteh vesst 6 3 The
measured slectricity bill savings were likely toobdhd owee dfe dther seasonal
glectricity devices such as pool  punps

10
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Savinge (% ol Cooling) Mean: 4.36 5D: 37 .89

e
&
=
ﬂ
W

Figure 5: Histogram of savings on the AC petiobni odty cbél dsersfter
Seasonal  Savi ngs

MNest  Support received a fotal of seven custorer calldiehdtemBiasonal  Savings

that  surmer Five customers wented Seasonal  Savings, of butcushemers n of &
participating partner The remining tw were romatcudtamer sanddt ly  exited

Seasonal Savings and wanted to know how to re- start

Chce  conpl et ed, MNest sent a brief survey to  allmergualidi edndenstiand their
experience with Seasonal  Savings 95 % of swuveyedt cukheperstifbl conplete
control to adjust the tenperature while Seasonal Sowhirgg Resgure 6 shows that
two thirds of custoners felt that Seasonal  Savingslr“adicdsdedesthihe right
amout”  Lhon conpletion of  Seas@aed ngs, only % inddcateeling less confortable

than before

71
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Survey Resulls on Seasonasl Savings Temperature Changes

Champeswere ~o i |0
not chobph

Changes wore -~ BE% e Phanges were Just ight

o much

Figure 6: Survey Results on Seasonal Savings Tenpersture C hange

Fesults show that  Seasonal  Savings  successfully  and  semkbsskepergy  for
participating customers ver the tw rmonths  fol | ow ngBavBegsonal custormers
reduced their AC runtime by an average of 47 %ge slvifdy &Walers a survey,
95 % of custorers felt that they still had corg ebe theirtknpboatere  Lbon
completion of Seasonal  Savings, 89 % indicated that eakheyasfeldondattable as
before ' n addition these same Austin  E nergy, ni aSofit Heson, C abinflor Green
Muntain E nergy customers are also expected to reduddnghaise Hes 5 - 0 %  when
Seasonal Savings is offered in the winter of 2 0%, 24003 J[MNest La

Custormer experience feedback wes positive Nest Support vobomschas low Fesults

b

show that Seasonal Savings is a comprehensive productest heterggduvhile  keepi ng

costumers conforfable and in control
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