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Section 769.

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 wo stand ready to provide additional input as needed as

this proceeding moves forward.

I.

ned by the Commission “to establish policies, procedures, and1

rules to guide California investor-owned electric utilities (“lOUs”) in developing their

1
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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 lOUs’ existing and future

electric distribution infrastructure and planning procedures with respect to incorporating

Distributed Energy Resources.”1 The Rulemaking is driven by the passage of Assembl

(“AB”) 327,2 which added to the Public Utilities Code a new Section 769, which addresses the

lOUs’ electric distribution planning and the Commission’s obligation to review, modify, and

approve the IOUs’ 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.

NEST I.,AKS

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., U.K. 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.

III. N!

Nest has already changed the link 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. 
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 2.013, we released our first offerings to address utility load management needs. We

called these two offerings Rush Hour Rewards and Seasonal Savings.

Rush Hour Rewords is a service that helps customers earn money back from their energy

company by using less energy when everyone else is using more. It is 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 Rus ■ Rewards with our customers, please see

3
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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 is

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

4
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energy) the customer has earned. More information on the Mest Thermostat’s energy saving

features can be found on our website at https://nest,cotn/therrnostat/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 = 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 I.ogitcch 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-riest/.

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

5
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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.3

IV.

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 locatioi s will be made with grid concerns in

mind. This may well be true for some types is, but not for all. We should note that many

customers buy a smart thermostat without even knowing that it is capable of acting as

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 front Summer 2013 and Attachment B, Seasonal 
Savings.Results from Summer 2013, attached hereto.

6
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'he issues being addressed by this proceeding are complex, to be

vork 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

:and the basic value proposition.ti

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.

respectfully submit that third parties like Nest can and should

play an active role in delivering DERs. Many third parties have customer relationships

that extend beyond the energy space. These relationships create communications

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.

es can magnify the impact of California’s Distribution Resource Plans.

believe there should be a very high bar around the sharing of any

foin the customer side of the meter for the purpe H ■ 1 , >grams

and markets.

First, we

believe that data from grid assets up to and including the meter should be treated

separately from data that come from ; on the customer side of the meter.

Even if utilities or others subsidize the purchase 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.

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

ms to avoid even the perception that consumer data is being shared

that could intrude on people’s privacy.

'he 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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ineliif should be tested to ensure that the appropriate amount of data is

being shared.

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

function! bet 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 larkets or programs

funded by ratepayer dollars.

.,EV.

g’s proposed categorization as quasi-legislative.Nest s

B.

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.

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,

2.015, 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.

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

forward to continuing to participate in the ensuing debates and discussions at the Commission.

Respectfully submitted,
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Load Rsduct i on 

( Per cent age)
j ( kW4 i on

ce)

5 7 . 4 %8 7 0 1 3 1 0 4 0,7 1 .

5 1.1 %8 8 0 1 3 1 0 6 3 9,7 1 .

5 7 . 4 %7 110 13 1 0 4 1, 8 1 .

5 5 , 4 %7 10 1 3 1 0 4 . 1 .

3 . 8 %7 4 0 1 3 ) 7 3 7, 8 1 .

8 0 , %7 5 0 1 3 1 0 0 4 , 3 1 .

, 0 %7 3 10 13 1 0 4 0, 3 1 .

7
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8 10 13 5 3.8 %> 1 0 3 8,7 1 , £

5 6.6 %i 8 0 13 1 0 4 0,8

i 8 7 0 1 3 1 0 6 5 4. 8 % 4 1. 5

5 4. 0 %Q rt 1 V
C/ \J 1 \J 1 0 4 3 9,8 1 , £

5 1 . %9 4 0 1 3 1 0 3 4,0 1 . 1

%A verage 1 0 8 6 0 3 c , 9 1.30

Load reduct i on of ruts run byTabi e 5 i

Load FTiduct i on

( M nutes 

D evi ce)

rat ed Pw£

:t i on

r
(lit door leap Load Ffeduct i on 

( Fter cent age)
j

( 7)
( kW Cf

8 , 1 %9 8 0 1 3 9 7 5 3 7, 4 1 .

3 . 7 %i 9 10 13 3 8 4 1,0

1 0 3 0 1 3 3 0 3 7, 0 % 1 . C

3 3,8 %1 0 4 0 1 3 ) 1 3 7 , 1 . 1

6 . 9 %A verage 9 3 3 7 . 0 1 . 0

Load reduct i on of ?nts run by Soul il i f or niTabi e 6 i

Load Rsduct i on 

( ILI nut es 

D evi ce)

rat ed Pbw£ 

;t i on

r
(lit door leap Load Fteduct i on

( Fter cent age)
j

( 7)
( kW Cf

7 0 13 8 9 4. 3 , 4 % 3 . 9 0 , 5

17, 7 %8 8 0 1 3 3 5 5 9,8 0 , £

3 1, 1 %8 3 0 0 1 3 3 6 o o , 0 , £>

A verage 9 3 4 0, 81 4. . 8 0,893

8
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5. Ar is

t engt h

Oie raj or cli f f er ence bet ween t hese event s is t hat 
while 9C E events are foiliioncjnourMVil 1 e a siniiar

the shorter event 
F or a I

t wo hour s
s i s reduced

with both types of events, 
per cent age and I oad r educt i on per hour.
i ast as i ong and t he A C naist r un rmr e t o
schedui ed t enper at ur e.

auduiwonediWt i on

“ool i ng do not 
3 f r orn t hei r 
per i ence

vent,
1 n addi t i on,

due to a snsl I er average t enper at ur e increase, 
t he aver age I oad r educt i on is 5 . % and 0 . £
1 oad r educt i on i s onl y 4 0,8 % and 0,69
events because of both I ower tenperature devi at i c

short er

t he
kW hour

rat es.

C orrpar i son w l h ot her net hods

Vi corrpar ed Rjsh H our Ffewar ds al gor i t hrn t o f our
appr caches.

m<

1 ) Always run 5 0 % of air conditioners, e' beerrisiil l y wou

) Ffest r i ct devi ces t o be of f at I east 3 0 rrii nut es of ever y hour

° F set back dur i ng t he event3 )

° F pr e~ cool i ng an hour bef or e t he event, t fit esetifoack dur i ng4 )

shows the si mil at ed load reduction for each pctoF i gure
events we ran t hi s summer, The r esul t s show t hat t laeh 

I n addi t i on,
Inc 1 oad

t han any of
t he aver age 

set back wi t h

these approaches, 
indoor temperature deviation is only 0 an wi Of

whi 1 oad, 
t lilegr ee

pr e~ cool i ng or t ur ni ng hal f of t be off r condi t i oner

9
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Load Reduction of Various Demand Response Approaches

1.75

1.5

1.25 •

1

ac
1 a'"' ”

0.5

C

0

Load •«
sell

Load Fteduction for Various Demand Ftesponse ApproachesF i gure :

i ripact of User Terrper at ur e A dj ust mint s

Rjsh Hour Ftewards is designed to work vtii I e st i i ionieeeabititng t attest manual
FAsuIts show that very few r®nis4bnieranttake of their

and t hose t hat do st i M reduce 1 oad over al 1,
cont r ol at any t i me.
devi ces,

1 n general, very few custoners choose to take
event. Those who do still reduce a significant 
never t ook manual cont r ol dur i ng any of t he
cust oner s cons! st ent I y made manual changes and 

manual control events.

: and exi t t he
many user s 

irmtber of
i on of t he;

10
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Manual C ont r ol FM es acr oss E vent sTabi e 7 i

% of cievi ces t hat

t ook manual cont r ol tli 

any event

ievei% of rranual cont r c 
account eel f or

1 5 % of devi

■I

unity if i by

res

4 9, 6 % %A ust i n E nergy . 7

7 3,0 % 6 6. 9 %Ftel i ant

Sout her n C ali f or ni a E cli s 5 4, 1 °/c 4 %5 1 ,on

Oi average, and across all events, providing 

t enper at ur e onl y i ncr eased A C demand by 0.11 

hour event s at a st eady r at e over t he ent i r e

al r eady r educed l oad bef or e changi ng t hei r t enper s 

t he event f or al I oust oner s as well as j ust t he

event, t he di f f er ence bet ween t he kW r educed f or 

t hose who corrpl et ed t he event is onl y 0 . 7

custoners to take manual cont roi duri ng events does 

reduct i on.

3

k rltpi s sh 

I oad

AC Usage Of i

Ail Devices

Completed Devices

: Pre-cooling energy rush hour Recovery

0.8 :

c 0,6 ,
■Bo
iS 0.4 ;

0.2

0 ■

_?!V! 7 PM

Time

F i gur e 3 : AC I oad f or devi ces dur i ng t he A E1 Mi R event on 9 4 0

11
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Tabi e 8

manual control of their devices, 

w t bout t aki rig manual cont r ol of t hei r devi <

t hei r devi ces kept ci ent t enper at ur es or

events still st - a large amount of I c: 

control of their devices.

shorn the load reduction for users mho cainf)l et/eisufe who took

Across all event ai; . IfefA 1 ecievent

cont r ol of 

ci ent, 'The 

rake manual

Effects of taking Manual Control during an eventTabl e 8 i

G r oup % of Q/er al 1 C ust on er s Load Fteduct i or

10 0, 0 %A 11 Users 1 , 8 kW

C orrpl et ed E vent , 5 % 1.40 fW

Manual C ont r ol 14. 5 % 0,81 kW

Using Meter Data to Validate Findings
I n addi t i on t o Lfest ai r condi t i oni ng r tint i rue

9C E ,

dat a f r om

t o ver i f y act ual kfifte, savi 

t he Rjsh H our Rewar ds al gor 11 hns r educe A C 

enabl es us t o show t he nuntoer of kVl act ual

whi ch ar e based on an assumed capaci t y of C 3 , 9

w t h cust oner appr oval , shoved t hat

met er dat a

it es of kVi

reduced, kW per A

Vl/th cust oner approval, we received meter data f 

events. Figure 6 shows the average kVl usage fro

an event on A ugust 8 , Re- cool i ng f or t he event!

the event ran from i 0 0 to 8 i 0 0 PM Tfa _ '

cl ear t o see, VI fit a 7 t h or der pol priori al ism

PFvl to esti mate the basel I me usage f rorn the d„.„

pol ynonf al was chosen because i t gave t he 1 east

ran

day f or 

3V1 and t hen

vent i s

after 8 i 0 

or der 

el i ne,

I 1111=0

.jet/ertle

er r or, t o

12
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customers used an aver age of 0.61 

kVi dur i ng t he hour event,

event.

kWi extra duri ngeflnfsedccuiacpg, by 3.70 

and then used 0 . rkfn§ thMfi heiatraaftier the

Average kWh Usage for SCE RHR Event on t 28

Baseline Usage 
Usage

4 .

A,Pre-cooling Event Recovery
3.5

a 3
Si
3 ....
sz 3,!:?
1
0) C :
s
^ 1.5

0.

H H Its

A ver age kWi usage of rret er s dur i ng an SC £ ugBfet R 8event oF i gure 6 :

Vi r ecei ved S3 E rret er dat a f or al 1 t hr ee 

as cal cul at ed f r orn t he net er dat a,

on r educt i on in A C rri nut es.

hones m t h mil t i pi e devi ces,
3 rri 1 ar 1 y,

event on A ugust

1 oad t han what

customers are turning other devices off dur i 

AC’s ar e act ual I y 1 ar ger t han 3 . 3 kW

on

dat acorrpar ec

The t abl e or

and onl y 

F i gur e 7 shows a pi ot of t he

Tlii s t abl e shows 

was est i rrat ed f r orn

nt.

FH R

8 . ■e

lat

i hei r

13
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C orrpar i son of I oac! r eclucf i on f r orn nut Or
st ent.

Tabi e 1 0 i

kVl Ffeduct i on E st i mat €
Ifci ng IVfet er D at a

kVl Fteduct i on E st i rat €
Ifci ng Nbst D at a

7 0 13 . 9 3 1 4

8 8 0 1 3 3 0 £ 3 8 8

8 3 0 0 1 3 3,01 9

A ver age 3,01 , 6 0

Load Shift for SCE RHR Event 28

kW Shift Estimated from AC

meter kW Shift

: Pre-cooling Event Recovery

£
JC
CO
5

-o.

M 7PM

Time

C orrpar i son of I oad 
RH R event on A ugust

r educt i on f r om rret err eoblalta orancf r draacA C dat a f orF i gure 7 : 
the SCE 8 .

14
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6 . 'y
The conpar i son of I oacl it i on esf i rat es f r 

show t hat Nest can pr edi d

t 1 events, custom®

j ust t he ai r concli t i oner. 

t he Fish H our Iffewar ds e.

ad dat a

t hat dur i ng

f r om

f dur i ng

on ever

i nor e

customs. ...

. hat t hei r A C I JiW

i rrpact of i ncent i ve St r net ur e on Load Rsduct i on

Iffel i ant and pai d oust oner s on a per - event 

shoos t he aver age user payment f or each

y bi I 1 s. 

is onl y

0 0 over 

t The 

isel i ne

Table 1 1

C ustoners

t he ent s r e summer ( not e t hat some wer e onl y

difference in payment s from event to event 

cal eui at i on used by SC E .

usage on the day of t - ; event t he preced

t \ event days were much warner t han t hos

C onver sel y,

yet del i ver ed t he hi ghest est i

include customers who started the events.

SC E cai cul at es t hei ener gy 

second

n 1 over

the SC E t he t hreepayment s t o cust oner s.

!ent days, 

preceding days.

mr ner

Average user payment for each 9C E EventTable 1 1 i

E vent A ver age User Rayrrent

$ 7 .J til y

$ 3 .A ugiist 8

$ 3 .A ugust 3 0

Two different incentive structures were used for 

Iffel i ant pai d cust oner s per event, i pai d cust onees , . , - ir enr ol l i ng in

The findings show that nei t hqeer- upvefitont payment

and

t he summer.

15
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i ncr eased f he per cent age of oust oner s cortpl et i ng an 

manual con! r ol of t hei r devi ces al so cii d not v; 

pr ogr arts. These results indicate that eust oners who 

any rror e f r equent I y t han t hose pai d f or per - event 1 

si gni f i cant i ncr ease i n enr ol 1 ment r at es seen whei

oust oners ( see next sect i on) .

er s mho t ook 

payment 

exi t event s

h not i ng t he 

er ed t o

on

Nest ut i I i zed a I ow- lift, i nexpensi ve recrui t i ng me

media to enlist costumers. VI succeeded in enrol lamtg 

oust oner popui at i on in A ust i n and sout her n 1 . iiliiter .c

enr ol 1 i ng t he f i r st 1,0 0 0 A ust i n E ner gy

w t hi n j ust a f ew weeks af t er t he Flish H our

to existing hfest Tier rest at owner si, msdin 

Flish H our Ffewar ds enr ol I ment s ar e al so conipi et ed '

cust oner s who do not r equi r e a hone vi si t by a 

launching a Rjsh Hour Ffewar ds program) a utilityee

arid soci al 

if fafc t he hfest 

succeeded i n 

lAutimlrorrieftsal i 

sad onl y one 

wor d of rrout h.

( • f or

if ilier weeks of 

"ormsits program

i 1 s

rti

eiji

i nvi t at i on ernii 1

TTier e was a rneani ngf ul di f f er ence i n enr ol I rent 

payment s.

3 9 % of

C son’s Nest cust oner s enr ol 1 ed in F

pai d in bi 11 credi t s on a miont hi y basi s.

iriur

In A E , wisere t he f i rst two years 

Nest ’ s oust oner s enr ol I ed i n Rjsh H our

I rent,

f Souther n

rri wer e

As wi t h any D errand Response pr ogr arq

Ffest Ther rest at cust oners r epor t ed

ut i 1 t i es anafcor virtfc cust oner

having mwpxfpsi dices with Flishresponse.

H our Ffewar ds, .

Cl t he cust oner s par t i ci pat i ng i n A ust i n 

Flish Hour Ffewards programs, only 0.1 

Ffewards. Figure 8 shows how cust oner su

cal Is pert ai ned to 10 un- enr ol 1 rent

part i ci pat i ng cust oner s over t he cour se of t he

fend Ffel i ant

rt H calf

J ust 1 1 %
f fO, risit t i riipduetl on of

ent i r e summer.

of

16
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Customer Support Call Categories

11%Other Questions

Unenroll from RHR

38% is

Enr

F i gur e 8 : C ust oner Suppor t C al I C at egor i es

C ust oner s par t i ci pat i ng in H our Ffem

lie survey showed t hat 

rush hours and enjoyed participating in t 

custoners were with the enrol I rrent process, 

or hi gher on a seal e f r orn 1

t he

end of t he summer. 3¥
f i ed

an

to 1 0 .8

Vtten customers were surveyed about their I

conpared to any non- event hot day, 8 4 %

t to 5. In add! t i on t o t he Nest Ther ri 

i ndi cat ed t hat t hey al so t ur nee! of f ot her t 

t he event. O/er al I , t he vast raj or i t y of 

pr oduct s, Nest w 11 cont i nue t o st r i ve t o

rush hour 

an a seal e of 

fct of cust oners 

i ntjhei r lion® dur i ng

11 h al I Nest

5.

17
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7 .. • •.
Rjsh H our Ftever els r educes a si gni f i cant amount

Across all events,
of A C nail nfeiaf ni aiji I

i 1 Oc

or 1.18 kW per, with 8t#n^> nijfii n®list buer so i
corrf or t abi e user exper i ence. 
average of 5 5. 1 %,
on corrf or t. .

I f they experience di scorrf ort, cust oners rraintaii
H owever, t hese i nst ances wer e qui t e rar e. IMiinie 

resulted in a modest 0 . 1 kW increase in consurrt 
has shown t he abi I i ty to del i ver t housands of 
launch of a Rjsh Hour Awards program through 

pages, errai 1 s, and socl al act i vl t y.

'e.

Nest
t he

Nest i s al ways 1 ooki ng t o rake i rrpr overrent s. 
For future programs,

i s no
except i on
recei vi ng and qua! 1 fyi rig for events, 
exper i ence.

Nest w11 jevi ces
Vttr k t o rust oner

H our Ftewards is a corrprehensierii praollcttr>that 
use during energy rush pop oetet beer bee corrf ort abi e 

lest at,

t s show t hat Fish 

si gni f i cant I y r educes A C 

and i n cont r ol of •

18
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ofSephens,
common ai r - condi t i oni ng clesi gn and i nst al 1 at i on

E nergy and IB

M E . Vlbber,Fiiodes, B .J . D .
I and ener gy

0 10,Texas”,consunpt i on i n A usf i n,

19

SB GT&S 0672981



Attachment B

1

SB GT&S 0672982



WHITE PAPER

Seasonal Savin*

test Labs 

l\liy 2 0 4
I nc

l
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filmy ener gy compare es of f er 

t o adj ust

gener i c

t her most at

channe nr oqr ansjicotiispii peopl e 

he! p save ener gy e ilr acjlrt 

t hi rigs I i ieght sit

hone Vli f e t he spi r i t grfanii him rprgfnt, 

ctaasiipAisir to do the r tiiery day ! n many 

and don’t btaket hent speacfciocs hone 

app! ye ahcjnoirsnyt irepeafjf yer s

behavi ora!

behavi or

r eri ndi ng peopi e
when t hey ar en’t

r el y on f he oust oner t o 

cases, because the flyers are generic 

and fantly profiles, 

ai t oget her

t hei r nvcllfvet o

f 1 yer s mt he of ff o do t he
t hey

t he t i ps si rrpi y

a hi ght y act i onabf e, per sonailfiBSili ve arpt ogr am

sacr i f t ci ng r aniitdtrfg

B ased on i nf or nut i on about each dionssscsidit etlh 

heating or cooling schedules, hfest determines which imrislortisiRisfid from 

the program and then sends those eligible oust oners cjceiesuriilyi zsavi ngs 

Vlen customers opt info Seasonal Savings, elitfus nghfesf

over a periled visfekssef/s create 

peopi e to adj uitempdreat urai i ght

Seasonal Savi rigshfest s

t hat aut onrat i cat i y w t hout otai l ysaves ener gy

behavi oral changes

est i rest es

llier rrost at adj ust s t eager at ur e set

ef f i ci ent 

adj ust merit s

poi nt s

schedul e vibi ! e ai 1 ow ngan

Seasonal Savi rigs uses 

heat i ng and coot i ng schedul es The pr ogr am 

be changed at any t i me - Seasonal 

and I n f act, t he pr ogr am becomes even nor e

pref er ences and occupancies ptab t eopt i ni ze 

s hi ghl pncddjsjaftablcps can 

cfciesn* i At o 1 ask sdsedul e 

per sonai i c-iplcfe

cost oner

Savi ngsst i

Ifie t he

t errper at ur e

E ner gy Far t ners of f er ed t hes Spaegnahtt Sadi ogt i n

E di son ( Mint aifiiiy

Vli i e t hese r esul t s r epr esen : a hfefe

a nurrbgr ctfricl fuafetigr

t hr ee Nest

( A E ) and Soul her n 

E nergy C omparty in Jul y 

Bar trier program, savings nay vary based 

oust oner’s energy use, utility rates and plan Saar egsnotiurriaer guarantee

C ali f or ni aE nergy and G re

s a

H i ght i ght s

These schedul e shi f t s r esul t ed n a 4 7% aver a||eC r ecJool, i tie n

Two mint hs af t er conpi et i ng t he Seasonal Savi ngs pr (iipiiw r afiaitned

schedule temperature shift of 0 5t i mi!- nor m! i zed

2
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9 5% f el t t hey stof surveyed had ctcanf)! afJpusfcont heloust oner s

of f eel i ng fft or t latest aas8 9% ndi cat edt errper at ur e

bef or e

oust oner s com

Thi s anal ysi s i ncor por at es any and al I changes m 

raids by t he oust oner s F or a test Tlier ires' • ‘

Savings, the t her nest at had to be in either

predi cted to reduce ' runt i n® w t h Seasons 

oust oner s were prompted to agree to start Seasons 

“ tet nowf, vtii ch a! I owed t hern t o st ar t Seasonal

whi ch t he i nvi t at i on expi r ed

~~ t hose

and

fdccat i on,

A ccept ” 

ays,

or

af t er

Seasonal Savings runs for three weeks, si o 

preserve contort vtii I e reducing heating or cool 

on cust ortier i nt er act i on and occupancy pat t er ns 

cust oner adjustment s Vlen cust oner s change t he 

r unni rig, t he test Tlier most at al gor i t hns 

C ust oner s can ai so manual I y exi t Seasonal

cool i ng t o heat i ng, f or exartpl e) , or by c

mnu C ust oner s have f ul 1 cont r ol over t hei r

t o

based

iCt

js s

f ut ur e

f r om

set t i rigs

ini ng

Wt h customer approval, we compared meter and

cust oner savi rigs To cal cul at e savi rigs on who! e

st anc - iy f i 11 i ng appr oach [ F el s 9 8 ft i

and weat her - r el at ed component s D egr ee- day deter imiabs ‘ '

1 s used f or cool i ng as out door t errper at ur es i ncr eaaept hen 

acr oss summer s The test t earn fit a degr ee- day moefebmerfed ' 

Sivi rigs electricity usage to determine how much el leit rlbei t^iseakoic 

pr e- Seasonal Savi ngs usage pat t er ns test t hen 

Seasonal Savi rigs node! wi t h act ual el ect r i 

day anal ysi s

2 0 2

aial yze 

used t he 

-tec basel i ne 

' ect r i ci t y

firs’

ed by t hi s pr e- 

s degr ee- 

by June 0 ,done for a subset ofwas

3
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3. Results

Hie A ust i n i gy and Sout her n C al i f or ni a E J: 

Savi ngs at t he begi nni rig of sunnier, 

customers participated in the riddle of the sui 

customers participated in Seasonal Savings earlier i 

mould also experience the Flish Hour Ffewards p 

s horns t he per cent age of t her most at s t hat 

■ gy Rar t ner

st ar t i ng Hlty t nergy

and

;t oner s

Tabl e

r each

St at i sties of oust oners receiving and/ or SqasbhlsSyi rf^vifogsTabl e i

% Iffecei ved % Race! ved and |3 i d% D i d Nat

and diai i f i ed Nbt Ctia! i f y
gy Rar t ner

ve

7 2 % 2 8 % ZoA ust i n E ner gy 0

Sout her ri C al i f or ni a E di % % 0 %4 3 5 7son

G r een IVfount ai n E ner gy 6 3 % 3 5 % %

Hie Seasonal EUivi nejs event mas presented to custidrprsIMIfn efa large

nurrber of devi ces di d not quai i f y because t hey event

t ar get ed a cust oner ’ s cool i ng schedul e

8 9 3 % of qual I f i ed oust oner s accept ed Seasonal

three groups Those mho conpl eted t he t hree meek 

a I ess ef f i ci ent di r ect i on Those mho adj ust ed 11

t hose #io dec! ded t o I eave jonal Savi ngs 

Seasonal Savi ngs dynarrt cal i y si orned schedul e 

cust oner changes

f el 1 i nt o

schedul e i n

di r ect i on A nd, 

tek r tin

ef f i ci ent

Table 2 groups devices into habit groups for 

fit i nt o t mo groups 

heat i ng) A nd, t hose t hat 1 ef t by request i ng 

i ef t Seasonal Savi rigs at var i ous poi nt s t hr ongf

i ef t pr enatf ur el y st i 11 r ecei ved son® ef f i ci ency

ear I y 

ng t oThose #io I ef t decays
s
tio

4
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Seasonal Savi ngs C usf oner Raft i ci pat i onTab! e 2 i

%
% exi t ed 

due t o 

node 

change

% exi t ec
% C orispl et e< 

w t h Megat i v< 

A dj ust merit s

jC oripl et ed

w t hout 

Negat i ve 

A dj ust nun! s

by
■ gy Rar t ner )

cust oner 

request

% 3 % 8 %A usti n E ner gy 6 9 °/> 3

Sout her ri Calif or ni a E < li son 6 3 % 2 % 3 % %

G r een Mbunt ai n E ner cj / 7 2 ®' % 7 % 9 %0

Oi aver age, Seasonal Savi ngs i ner eased t he t i me-

F: at t he end of t he event for ai 1

t errper at ur e change i s equi val ent t o adj usf i ng

amount C ust oner s who conpl et ed Seasonal Savi ngs v

the t i rie- normalized man schedule t errper at ure chan

0 7 3

rite ofTable 3 shows the average and maxi rrom t errper at ui 

maxi ntjrm t errper at ure change The average raxi rmim 

cust oner schedul es was 

changes v\er e schedul ed f or t he mi ddl e of t he day

Ptf |;

9 ° F F or maxi mum -t,

Schedul e C hanges by G r oup f or i,n Briefer c$r een IVfcuntTabl e 3 i A E ,

A verage 

Temp

Seasonal

A verage

Terrp

C hange

IMIlX
11 rie of

IVfex Tenp 

C hange

Terrp 

C hange

. ei
G roup

CV-\ o> rx o IC^doUf Id!

Savi ngs ( ° l='.E|avi ngs ( ° ( ”F )

A ust i n b ner gy 7 8 4 7 0 7 9 ; 2

Sout her n C al i f or ni a
7 7 6 7 8 5 0 7 9 //""% a*-*2 I 5 o

>on

G r een IVfcunt ai n E ner 7 5 f b o 0 7 8 2 ;3¥
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shows how the time nor rral i zed average s S_for
sb Q/er al I , t he

[fcustWtiys wangi ng
es Sasri ngshedri e by a
ifiieer aslchedul e t o be

F i gure
oust oner s who corrpl et eel Seasonal Savi ngs w t hout any i 
t i rre- nor rail i zed rrean schedul e t errper at ur e change
f r om a change of 0 0 ° F t o 9 7 ° F ause
few degrees, these results show that a handful 
even tit i ent t. han t. he Seasonal Savi ngs pr ogr am

€rlt8ft||ii of Awi§fii|§© Schedule Temp f&Pf Mean: 1.02, $0:0.51

||

X3

J

©c
o
$

tr 3 m : 7 “ „ 30.5 1

H rre- Nor rral i zed A ver age Schedul e Terrper at ur ©r Cdosrbgeterfe whoF i gure :
corrpl et ed Seasonal Savi ngs w t hout negat i ve adj ust rrentat Ntfite st thi st ogr am does not

° Fshow % of customers who had schedule changes greater than 3
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shows t he average temperature change of 

pi ot shove that the entire schedule was si 

when custoners are most I i kel y to be away

F i gure 2 day The

d rri dday

a
&

Schedul e C hange by H our of D ayF i gure 2 :

tel - based appr oach t o det er 

ai r cordi t i oni ng runt i me Nt

' -' ■ - ice bet ween t he out door t enperat ure and t 

model was t hen used t o cal cul at e what t he 

t hen cal cul at ed el ect r i ci t y savi ngs assurii ng an ; 

based on a survey conducted in Austin [Rhodes 

outer data Table 5 shows the tine- normalized a\ 

n®nt hs of pr oj ect ed A C savi ngs f or post Seasons 

sane resul t s only for customers who completed

adj ust i ng t hei r schedul es

test lit i I i zed a 

schedul e changes

rigs

ven t he

Tlii s

test

3 9 kW
id SC E

owe t wo

s t he

vel y
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Savi ngs f or al 1 oust oners based < , ! n ngs

schedul es

Tabi e 5 i

■Savi rigs 

Pter cent ag 

F) e

E st i rat ed A p E st i rat ed kW 

Saved

( next 2 rrenl |s)iext 2 non

A ver age

Schedul e 

C hange (

■ gy Rar t ner H ours Saved

hs)

8 %A usti n E ner gy 0 7 4 2 8 5

Sout her n C al i f or ni a E c 0 5 %i son 0 7 2 3 8 3

G r een IMaunt ai n 3 %0 7 5 J 3 6 3

Savi ngs f or oust oner s who corrpl et ed

based on cont i nui ng use of t he new

Tabl e 6 1 rant s

Savi ngs

Fter cent ag 

F) e

E st i rat ed A pE st i rat ed kVl

Saved

( next 2 rmnl (isjhext 2 rror

A verage

Schedul e

C hange ( °

■ gy Rar t ner H ours Saved

t hs)

5 %A ust i n E ner gy 3 6 3 8 3 4 9

Sout her ri C al i f or ni a Ed 6 8 %0 2 7 7 0 8son

G r een IMaunt ai n E ner g> 3 %0 6 3 8 9 5 2

Mast cont i nued 10 exarm ne over t he f ol I ow ng t wo nest tad I tiovun#10*1

As wi t h typi cal Ffeste,

rrtDdi f i ed bot h manual I y by t he cust oner and aut orrat i ctif by ' '

F i gur e 3 shows t he t i ne- nor rial i zed change i n nean 

aver aged across all cust oners, shown during the Seasonal pert 

ninths following Seasonal Slav! ngs, with the Seasonahe Sfei/ghtpgmea Thi s figure

shows t hat whi I e t he cust oner s do r egr ess some of , t iieon am# age t hey rai nt ai n 

a schedul e shi f t of 0 5 ° F

1 oust oner s

retained their new schedules ucan be

I ear ni ng

fillip was;

id in the two
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Schedule fe«p»tti«t Change Over Tim#

I
C

Ji
st
M

<-r

"

Change of "Tine- Nbr realized Average Schedel eThferribemat uof theF i gure 3 :
Seasonal Savi ngs event is i ndi cated by the shaded area

A CTabl e 7 shows the savi rigs percentage,

custoner schedul es over t he two rronths f ol I owi rig 

A C runtime savings percentage that customers a<

Seasonal ngs

i. kVin s

lows t he

: ol I owi ng 

of A C 

si of t he

These r esul t s show t hat cust«

r unt i me, even as their schedules revert to f

slimier

Savings based on schedules throughout t Savi ngsTabl e 7 i

A verage

Schedul e 

C hange ( ° F )

Savi rigs 

Ffer cent age

AC H our f b st i rrat ed

kVi Saved
■ gy Part ner

Saved

3 ■ %A usti n b nergy 0 5 2 0 4 8 0

Sout her n C al i f or ni a E 3 %di son 0 4 5 5

G r een Mbunt ai n b ner c 3 •' %0 7 5 0 3y
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Summer Srrvims % «», 4 6R SD- 57 82Summer Savings % Mean. 4.66, SD. 27.82

.........................................................................................................................................

..
lls I

20

F i gur e 4 : Savi ngs Fter cent age f or cust orrer s who r ari nSeasonal Sav

Meter Data

A s descr i bed in t he !\M hodol ogy sect i on, t he 

anal yze savi rigs f r orn Seasonal Savi rigs based on net« 
the customer Thi s analysis was done for a subset 
who had i nst - - r test by June 0 , 2
Savings, t hese cust oners used an aver age 2 3 k¥!
t hei r pr e- Seasonal Savi ngs usage pat t er ns Thi s chai
t hei r t ot al el ect r i ci t y usage and 4 4 % of t f
usage Figure 5 shows a histogram of the AC
Seasonal . ngs ai r condi t i oni ng savi ngs baseH 

savi rigs calculated using the degree- day nett
raeasur ed el ect r i ci t y bi 11 savi ngs wer e 1 i kel y 

electricity devices such as pool pumps

t o
f r om
ws

s
ith
3 % of 

t r i ci t y
The

whi I e t hei i

The
sr seasonal
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Savings {% of Cooling) Mean; 4.36. SD: 37.89

: ‘ ••

16
- - - - - - - - • - -

12
• . . ..

: ' 1 ! ' ' ' ' ' -' ' ' ...... ' ........ '

Histogram of savings on the AC pat tetobm i abty cteldrser sifterF i gure 5 : 
Seasonal Savi ngs

test Stippor t r ecei ved a t ot al of seven eust oner
F i ve oust oner s wa Seasonal Savi r 

Tt • erni ni ng two were f ron
Seasonal Savings and wanted to know how to re-start

Savi ngs
n of a 

exi t ed
t hat summer
participating partner

dice corrpl et ed,
exper i ence wi t h Seasonal Savi ngs 

cont rol t o adj ust t he t errper at ur e whi I e Seasonal 
t wo t hi r ds of oust oner s 

amount ” l|3on corrpl et i on of 
t han before

test sent a bri ef survey to
9 5 % of

niMand t hei r
sat i f tel corrpl et e 

6 shows that 
es th the right 

only % i ndfcl i ess confer table

|- sCvI f Seasonal4 hof- aavi i tyoci \
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Sttfwy Results on Seasonal Savings Temperature Changes

Ch3fi^0s were
net enough

..  01*111111pair ^0|»g |||gf I'lgflfChanges were — 
too much

66*

Figure 6 : Survey Ftesults on Seasonal Savings Terrpersture Change

Ftesul t s show t hat Seasonal Savi ngs success! ul I y ar

G/er t he two months folic

f or

par t i ci pat i ng oust oner s

r educed t hei r A C r unt i rre by an aver age of 4 7 % ,ge 

9 5 % of cust oner s f el t t hat t hey st i 11 had corrplj afei

it oner s

a survey,
i hon

couplet ion of >onaI Savi rigs, 8 9 % indicated the 

before I n addition, ; - e sane A ust i n (Energy,! 

Mbuntain Energy cust oners are al so expected to redudi 

Seasonal Savi rigs is offered in the writer of 2

as*

i reen

) % when

t II.a

Cust oner experience feedback was positive Ihfest I

show t hat Seasonal Savings is a conprehensi ve pi

cost uner s corrf or t abl e and i n cont r ol

low - 

hi I e keep! ng

12

SB GT&S 0672994



# - 2 ,M F gy and IB ui 1 tli rigs 9 , pp 5 - 8 , 9 8 e

txfest A pr 2 0 3

St ephens,JD Rhodes, B ME

and IB ui 1 di nqs, 2 0 0
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