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[bookmark: _Ref3266929][bookmark: _Ref496552966]iNTRODUCTION
This appendix has been prepared to provide the reader with additional detail regarding: the mobile application (the “app”) available to participants during the pilot, London Hydro’s customer engagement activities, CPP participant disconnection issues, and CPP event over-rides. The contents of this appendix have been developed in part by London Hydro.

This appendix is divided into three more sections:
· “Trickl” App Functionality
· Education and Customer Engagement
· Disconnection Issues
· CPP Event Overrides


[bookmark: _Ref5698004]“Trickl” App Functionality
Trickl’s functionality is based on a role-based design. The screens a user can see and interact with are dependent on the role(s) assigned to the customer’s account. Roles are typically assigned based on the availability of data and hardware of an account.

The key elements of the app are outlined in the sections below:
1. Real Time Dashboard
2. Device Control
3. Goal Reporting
4. CPP Event Flow and Report
5. Notification Preferences and Support
6. Daily dashboard

[bookmark: _Ref5701547]Real Time Dashboard
Availability: RT-only and CPP/RT participants.
Features: Sub-minute data based on current in-home demand and LH calculated insights inclusive of real time energy costs.
[image: ]

[bookmark: _Ref5701549]Device Control
Availability: CPP and CPP/RT participants.
[image: ]Features: Device renaming, toggling (on/off) and real-time device power reading and associated energy costs.

[bookmark: _Ref5701551]Goal Reporting
Availability: All users
Features: LH calculates a personalized daily goal for each user based on their own historical patterns. Users can benchmark their actual performance against their goal. 
[image: ]


[bookmark: _Ref5701552]CPP Event Flow and Report
Availability: CPP and CPP/RT participants
Features: 15 min prior to a CPP event, user will receive an app, SMS and/or email notification based on their preference informing them of an upcoming event. The app will display yellow event countdown banner during this time. User has the option to override automated device shutdown by selecting the Override” option in app

[image: ]

During the event, the yellow banner becomes red and a countdown counts down to the end of the event. Those who have not overridden still have the option to do so.
[image: ]

Once the event is completed, power is restored and user is directed to the critical peak event report
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[bookmark: _Ref5701554]Notification Preferences and Support
Availability: All users
Features: Users can engage app support via app form or phone call. Users can also configure their notification preferences based on notification type and channel
[image: ]
[bookmark: _Ref5701555]Daily dashboard
Availability: All users
Features: Hourly historical data as a bar chart and LH calculated insights
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[bookmark: _Ref5698008]Education and Customer Engagement
London Hydro believes that the positive customer engagement experienced during both the initial registration process and sustained through actions during the pilot period were primarily a result of the customer engagement / community outreach programs used. This section will describe some of those programs employed, when they were used and some of the results realized. 
This section is divided into three sub-sections:
1. Pre-Pilot Customer Engagement: Marketing Strategies
2. On-Boarding Customer Engagement
3. Ongoing Pilot Customer Engagement
[bookmark: _Ref5724284]Pre-Pilot Customer Engagement: Marketing Strategies
The target for pilot participation was 1,600 participants broken down as follows:
· 1,000 participants for the Real Time (RT) pilot
· 300 for the Critical Peak Price (CPP) pilot
· 300 for the combined CPP + RT

The Marketing campaign was initiated in July 2017. Between July 2017 and May 2018 (Pilot go-live), 4,250 people expressed interest in participating, and 2,991 people registered on the Pilot website:

Website Registration
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London Hydro’s marketing strategy including multi-channel campaigns.

The following chart illustrates the marketing media used and the effectiveness of each channel. Aeroplan Loyalty points (150) were offered as an incentive for customers registering for the pilot.
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Marketing Collateral / Activity Examples

In-Person Activations
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Bus Shelter Ads
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London Hydro Website Carousel
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Digital Campaign
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Bill Insert
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[bookmark: _Ref5724286]On-Boarding Customer Engagement
The LH RPP Project team believed that maintaining interest, engagement and ongoing participation from all participants –  but especially those subject to CPP events –  throughout the project were essential components of a successful pilot. 

LH’s overall strategy for RT participants was to:
· Ensure that they understand the objectives of the pilot (e.g. no financial impact) and the importance of their participation
· Ensure that they understand the functionality of their devices and app
· Ensure their devices were working
· Have regularly scheduled “touch points” to encourage continued engagement and to give them an opportunity to have connectivity or app issues resolved and to hear use cases from other participants

LH’s overall strategy for CPP participants was somewhat different since there may be situations where there was a financial impact during a CPP event i.e. the electricity charges during the CPP event may not be covered by the reduced off-peak rate. The strategy for this group was to: 
· Provide a $100 incentive ($25 at the beginning of the pilot and $75 upon pilot completion) to cover any financial impact from participating in the CPP events, and to sustain enrolment and engagement throughout the pilot period.
· Ensure that participants understand the objectives of the pilot and the importance of their participation
· Ensure that participants understand the functionality of their devices and app
· Ensure their devices were connected and working
· Have regularly scheduled “touch points” to encourage continued engagement and to give them an opportunity to have connectivity or app issues resolved and to hear use cases from other participants

The on-going touch points were a key component of the pilot’s customer engagement strategy. These were designed to maximize participant engagement on an on-going basis. Ongoing connections with customers allowed LH to help address customer concerns proactively, minimizing potential participant frustration in early stages and ensuring continued engagement with the program treatments. These touch-points are described in greater detail below.
[bookmark: _Ref5724287]Ongoing Pilot Customer Engagement
The following events were held during the pilot:

	Event
	When
	Objective
	Results

	Breakfast Events (2)
	Mar 2018
	· Create a sense of community
· Give an overview of the pilot
· Encourage participation
· Conduct on-line voting survey (“Menti”)
· Solicit volunteers for “ambassador role”
· Schedule home visits to resolve connectivity issues
· Door prizes
	Attended by ~ 500 guests

	Ambassador Focus groups
	May 2018
	· Create a sense of community and “co-creation”
· Give “sneak peek” at new Trickl functionality
· Solicit input on ranking of new features
· Door prizes
	Attended by ~ 60 guests

	Door to Door Campaign
	May Jun 2018
	· Troubleshoot connectivity issues at customer homes
· HW replacement
	~125 appointments made during this campaign.


	Family picnic (“pizza in the park”)
	Aug 2018
	· Create a sense of community
· Provide games and activities for kids and parents
· Solicit pilot feedback via survey
	Attended by ~220 guests

	3-Month Survey
	Aug 2018
	· Pilot feedback
· Trickl Features survey
	Trickl Survey results

	Ambassador End of Year touchpoint
	Dec 2018
	· Share some early pilot results
· Create a sense of community and “co-creation”
· Give “sneak peak” at new Trickl functionality
· Solicit input on ranking of new features
· Door prizes
	Attended by 40 guests

	Open House Events (6)
	Jun - Mar 2019
	· Help customers with any questions or issues related to hardware or mobile application
· Book troubleshooting appointments

	Attended by 94 customers

	Support Channels 
	During  Pilot
	Support tickets via Trickl
Emails (rpp@londonhydro.com)
Support Calls (1-877-727-1306)
	As of 30 Mar 2019:
# of tickets: 1106
# of emails: 1057
# of Calls : 220





The following slide summarizes the events held and the results achieved:
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Breakfast Events : (2 events attended by ~ 500 people)
[image: ]
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Sample Feedback from Ambassador Sessions
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Sample “Menti” Online voting Tool / Results (used during Breakfast and Ambassador sessions)
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[bookmark: _Ref8223337]Disconnection Issues
Following its review of Navigant’s interim impact evaluation of the LH RPP pilot, the OEB requested that Navigant and London Hydro respond to the following:
Please provide a more in-depth discussion of the disconnection issues e.g. why were customers disconnected? What was done to remedy the disconnection?

The text below was developed by both London and Hydro and Navigant.
Cause of Disconnection
Why were customer switches and smart plugs disconnected from the smart hubs that controlled them?

London Hydro’s RPP Pilot groups subject to automatic control (CPP, CPP/RT) consists of different combinations of the following multi-vendor equipment: 
· “Eagle” smart hubs 
· 2 socket smart plugs
· Load controllers (installed on electrical panel by a certified electrician)

Challenge:
Each piece of equipment comes with its own communication protocols, firmware versions / version updates / patches, and interoperability issues / reliability. Added to the complexity of maintaining reliable communication connections in the face of these issues are customer-initiated actions, and real-world field deployment limitations.
Customers initiated actions:
· Eagle hub is offline (e.g. unplugged) due to customer action
· Other in-home devices are offline (e.g. smart plug was used as connection bridge to load controller and is unplugged, now causing all load control devices to be offline)
· Improperly configured customer router
· Homeowners broadband modem / WiFi is unstable or has been changed
· Homeowners have changed WiFi Password
· Homeowners frequently plugging and unplugging devices
· Customers have moved equipment so that the in-home WiFi signal is compromised
· Customers have existing ZigBee home devices such as Samsung smart lights hub and is causing interference with Eagle home hub
· Customers have not informed us when there is a connectivity issue e.g. abandoned the pilot
· Customers have not responded to specific requests for “rebooting” equipment
· Customers have not scheduled an in-home visit, so LH staff can resolve observed/reported connectivity issue

Field deployment limitations:
· Hubs intermittently cycling between online and offline 
· Hub, Smart Plug and Load Control devices lose network connections
· Equipment firmware version issues
· Network interference issues

All enabling technologies that automate demand response are subject to connectivity issues. Connectivity rates are rarely published as part of evaluation reports, either because they are not available (in the case of one-way communications) or because the administrating entity regards them as irrelevant (average per-participant impacts, when estimated over a representative group of participants, will implicitly account for the effects of disconnections). 
Remedial Actions to Reduce Disconnection Rate
What remedial actions has London Hydro undertaken to reduce disconnections?

Typically, an attempt would be made to remotely determine and resolve customer connection issues (e.g. attempt to contact a customer to reset device). Should that fail, a service call would be arranged, and a support tech would visit the customer’s home. These home visits would be up and beyond the original visit for the initial install. 

As of March 1, 2019, there have been 1,100 extra home visits

Shortly after the RPP projected went live and the team had a sense as to the sustained effort that would be required to maintain customer connectivity, the project team (in consultation with the OEB and our EM&V partner Navigant), made a conscious decision to make connectivity (especially for the CPP participants) a project priority to ensure a high number of participation during CPP events in order to drive meaningful results. As a result of extra home visits London Hydro had maintained an average of 85% connectivity for 36 events over a 12-month period.[footnoteRef:2] [2:  The average connectivity rate for the 18 summer events was slightly more than 80%.] 


For the purposes of pilot evaluation, the existing disconnection rate may be regarded as a fortunate accident. The apparently random nature of the disconnections provides a natural experiment enabling the robust estimation of the purely behavioural impact of CPP pricing. This natural experiment allowed Navigant to reject its initial hypothesis that, given the very short notification period, DR impacts would be entirely technology-driven.

This finding is one of the most important of this evaluation. Equipment procurement, deployment, and maintenance is costly. If a well-supported opt-in CPP rate can deliver an average of 0.2 kW per event absent any technology, it markedly improves the cost-effectiveness of deploying such a rate at the provincial level.

[bookmark: _Ref8224603]CPP Event Overrides
LH RPP Pilot participants subject to the CPP treatment had the ability to override automatic control of their devices (the switch mounted on their panel and the smart plug) either in the 15 minutes prior to event starting, or at any time throughout the event.

Participant over-rides are an entirely separate category from disconnections. A participant might receive an alert of an event and choose to override that event. If that participant’s devices are disconnected, the end result is the same – there is no automatic curtailment. If that participant’s devices are connected and the participant elects to over-ride, their load is not automatically curtailed. A participant may override and would still be considered connected.

Overrides were sufficiently few that Navigant did not control for them explicitly in its regression equation. The average impacts estimated implicitly include (likely extremely small) overall average impact of overrides on event impacts. The count of overrides per event is shown in Figure 1, below.

[bookmark: _Ref8226009]Figure 1: Number of Participant Overrides per Event
	Event Date
	Number of Overrides

	2018-06-01
	4

	2018-06-18
	3

	2018-06-29
	7

	2018-07-03
	4

	2018-07-04
	4

	2018-07-05
	2

	2018-07-16
	4

	2018-07-17
	3

	2018-07-24
	6

	2018-08-07
	5

	2018-08-15
	4

	2018-08-16
	4

	2018-08-17
	1

	2018-08-20
	4

	2018-08-27
	4

	2018-09-05
	7

	2018-09-06
	0

	2018-09-17
	3




		Page 12
©2019 Navigant Consulting, Inc.
image4.png
937

Real Time

[ onseac R catontion]
$0.13¢e

ek
@ 5013

This Time Yesterday

5015 el $013

Time Of Use Breskdovn

G

2 © 8 @




image5.png
[ Pl

Gortrotave
Gt contol -

=
() ow
(o]

Top Outlet

Downstairs
freezer

o i

HRY Unit





image6.png
Goal Report

$1000
750
5500
5250
@ vssoe @ coul
Friday, November 30, 2018
sewaiCost  performance caal
$237 5718% w  $653
[
ol




image7.png
3:47 p.m.

Real Time

N

—0

This Time Yesterday

216w WS048

A Critical peak event starts in

12:40

@ Start: 04:00p.. END: 05:00 p.m.
3/3 participating
OVERRIDE

Overriding the event will turn on manual control.

N 1]

Home Controls Reports Support Logout





image8.png
4:00 p.m.

Real Time

S013 e

This Time Yesterday

216w W 5048





image9.png
CRITICAL PEAK EVENT EN.. 12111 PMm
Please ensure that all connected devices..

Pilot Savings

=
o/

Reports





image10.png
ER AL LS

Notfication el Nurber

37

Notication s Aciess

aahamco@londorhycrocom

Outage Noifcations

Wihanpsite,we wil iy youf ancutage et
o o ervce s ot eorstan e

Qe wop SusTEXT

Plot Natifcatons
Rouryou uldpreer o ecivepist

[

e

Gew Owr @ewsme

fr &
Setings





image11.png
[ 7] T3 [ 7] T3

My Home
Daily Daily
P T
o March 28,2019 3 o

Total Cost

$119

son Mar 272019 Mar 28 2019

o g1 ™

Time Of Use Breakdown

Mar379010 Ma-20 2010

& )





image12.png
Website Registration

Active since July 11th

Landing Page

[JOIN THE PILOT, oY
[SHAPE THE FUTURE

Registration - Step 1
JOIN THE PILOT,

T3

| rainforest




image13.png
RPP Pilot Marketing Medium

Home Show Bus Shelter AD

London Hydro Website Utility Office/Representative

- Family or Friend

Wester Fair

Radio

Bill Insert

Retail Store Internet Ad

Social Media





image14.png
In-Person Activations

Started April 2017

Westem Fair Home.
Show

Westmount Mall
Sherwood Forest Mall
Canadian Tire

Lowes

Home Hardware
Farmers Markets




image15.png
JOIN THE
PILOT, SHAPE
THE FUTURE

Help design the future of energy
management, in real time.

jointhepilot.ca





image16.png
don quro Website Carousel

e July 11th

JOIN THE PILOT, on,
SHAPE THE FUTURE %2%2@

JOINTHEPILOT.CA

Help design the future of energy management,
inreal ime.

You'l eceive:

- FREE Energy Smartub

- FRE Smartpg

- FREE 290 tomontoryur eergyusage and contrl up o Sdeies o pplarces

Eam 150 Aeroplan Miles

CEEFED just for registering





image17.png
' Digital Campaign

‘Active since July 18th

Facebook Ads Google Ad

B s JOIN THE PILOT,
SHAPE THE

R FUTURE

Get a FREE Smart Home Energy Hub!

"
(sP0tS





image18.png
' Bill Insert

Starting circulation in November

HERE'S WHAT
YOU'LL RECEIVE: REALTIME





image19.png
RPP Customer Engagement / Outreach Events

P B b

o

Breakfast  Ambassador Focus Pizzain the Open Surveys Door to door
Kickoffs (2)  Volunteers Groups Park Houses campaigns
RESULTS
50 s Ahd 6Events  ® e.g. Open House 127 visits
Volunteers 04 customers  Experience 31 Appointments
« Tricki Features booked
Survey
Ambassador Attended by « Menti online
input on ~200 + voting tool
features In-park

survey




image20.png




image21.jpeg




image22.png
Additional comments - Trickl ‘

Iwould like a timer feature under the control tab in order to switch offlon specific
circuits depending on time + day (similar to current thermostat control on a
fumace )

I'would like to be able to set a Tricki-unique notification setting similar to what you
can do with other 2pps (eg. WhatsApp)

I'would like to be able to see my consumption in comparison with the average
consumer.

Add an alarm for water leaks or something left on. | always miss messages.

Total view not just S, they would like kiWh as less control over pricing, more on
usage (arder as multiple commadities )

Can customer choose the type of model we use? Whether its month, week or
year? Each user should have the choose to select which one they prefer

‘Show operating hours for webchat times when not available.

= In-app timer to control devices even after RPP.




image23.png
1. Have you taken additional actions at home to reduce energy usage?
Please provide details

Yes
No

[

« “Use washercryer & dishwasher st night Unplug used
sopiancas

« Tum offights more consistenty. Wear warm clothes rather
tnan inrasea nest

« Changed e temperature setings snd times o reduce.
aneray

Never ovefride Blfing A VeRt Use = convection oven

My clotic wate hesters on s tmr.

O ot orfan i fumace. Purznased posl puma with
variabie speed conrol. 55Q more i e summer months.
Turmes of pool pump ( not o) Turned o fumsce and
fan. Tumed on gas freplace. Do laundry on of pesk:
Uit e o aryer.

« Trytoplan the hasuy use loads to o pesk fmes. LED
bulos © xurss




image24.png
2

Are you using Trickl functionaliies? Please detail which ones

o Yes
Essdback
° No
. ~Only on a imited basis. Hope tris increases with inoresse funcionalty
of spp.
. *Real ime costs. | hange my smart lugfo view diferent sppances
“ « “Monitoring power for whale home daiy. Not v21g e p1g yet

« Kesping rack o ussge. Infand 0 use smartpiug fo trn ight o1 when
coming nome.
+ Hydro usage onofpesk tme.
« Mostly watch realtime data and smart plug control
0 . Currently dossn'tseem o b 3 lot o functions to be using but do
ook for awareness.
= Reviewing my reports and deaying my drye o sfer 7om or befre Tam
« The onlyting t seems fo be abe 0 do i tum an outet on snd of, which
1 dont eslly went o do It nest fo se= how much we use.
« 1use the monitoring to see e actusl use. ke the history o see past
« Notvery much. Only ceirsl AIC on conirol. Only 1 smart lug. Have hsd
i55ues with both ot gaing info. Cricalpesk functions not working
« Cosizo smart plugs hive &n sppfuncinaity tnst may bs compstng win
ook,
1 heck the app every couple of days tosee ] am onof rack.





image25.png
Go to www.menti.com and use the codle 37 26 65 L]
B Mentimeter

What motivated you to participate in this pilot?

& 167




image26.png
Go to www.menti.com and use the code 4118 03 i

Describe in two words what actions you could take during a [ entimeter

Critical Peak event ? e.g.close blinds

3§ close blinds

wort_lights off

&84




image1.jpg
London
Hydro




image3.emf
NAVIGANT










image2.jpg




