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Monthly electricity bill

Ontario Residential

Monthly Bill Statement

Account Number
123456 789 101 23450

Meter Number
1234567

Your Electricity Charges

Electricity $78.00
Delivery $46.00
Regulatory Charge $5.00
Debt Retirement Charge $6.00
H.S.T. $17.00

Ontario Clean Energy Benefit $(15.00)

10 per cent off applicable electricity charges and taxes

Total $137
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Obtaining energy breakdown

Sensor per appliance

Smart meter based
energy disaggregation

Power (KW)
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Approach overview

Ontario Residential
Monthly Bill Statement
Account Number

123456 789 10123450

Meter Number
1234567

Your Electricity Charges

Electricity

Delivery

$78.00 il Il 77 11
$46.00
. 20 kWwh . 30 kWh 1 50 kWwh z. 20 kWwh
Debt Retirement Charge $6.00 h h h h
HS.T. $17.00
$(15.00)
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

HEY 80 kwh WEJ sokwh  WEM sokwh  HEN 80 kwh
[— o]
© UG

A\
A\
W
A\

[— o]
20 kWh E] 10 kWh 10 kWh

A A



@

AN

> o

=

©8 | 80 kwh

=
=

E] 10 kWh

fﬁ

Droach overview
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Droach overview
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Droach overview
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Droach overview
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Droach overview
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Droach overview
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Features

Ontario Residential
Monthly Bill Statement
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Step |: Feature selection

Derived
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Step |I: Matching

Test home

Feature Feature Overal
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Train homes

Top-K neighbours
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Step |ll: Prediction
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Fvaluation- Dataset

Dataset
duration

Dataset Region #Homes

Data port Austin, T X >/ |2 months

Dish  Washing
washer machine

HVAC  Fridge Lighting Dryer




Fvaluation- Baseline

Factorial Hidden Markov Model (FHMM) [AISTATS 2012]
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Latent bayesian melding (LBM) [NIPS 2015]



Fvaluation- Metric

Absolute error = |Predicted energy - Actual Energy|
Normalised Absolute error = Absolute error/Actual Energy
Normalised percentage error = Normalised absolute error X 00

Percentage accuracy = |00 - Normalised percentage error



cvaluation- Experimental setup

Optimising

Cross-validation #neigshbours and Feature ranking
feature selection

Nested s
Leave one out | ;ross - Random Forest
validation
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Energy Accuracy(%)
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Energy Accuracy (%)

(Higher is better)
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Predicting for different region

Us WSC X

6% 16%
25%

18%

41%

19% 19%

35% 40% 41%
B Air conditioning [ Water heating [ Appliances, electronics, lighting [ Space heating




Transformation strategies
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Result cross region training
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Limitations & Ongoing work

1. FiInding anomalous test homes
2. Adapting to people change behaviour



Conclusions

|. Gemello- scalable and accurate energy
breakdown

2. Transformation- scale across regions

3. Potential to be rolled off as a service today




