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Outline

 Utility analytics survey
* Electric load forecasting
* Load data cleansing

* Detecting load transfers
* Weather data cleansing

e Garbage in, garbage valuable out



From the industry ...

High-Priority Applications

Highest-Priority Applications

Energy Forecasting
Smart-Meter Analytics

Asset Management/Analytics
Grid Operations

Customer Segmentation
Energy Trading

Credit and Collections

Call Center Analytics
Program Marketing
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Electric load forecasting
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Load vs. temperature
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(Hong, Pinson & Fan, IJF 2014)



Load(MW)

Load data cleansing
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(Xie & Hong, IJF 2016)

(Luo, Hong, & Yue, MPCE 2018)

72
Time(hour)

120 144 168

Load (MW)

Load (MW)

22000
20000+
18000
16000}

14000F

12000}

o Actual data
Xie’s method

] ;-,-.c!%
a (5-71
& | o Q
o o
@ I | o
Q
o :F 41
L} o 9 |
9 19 & é"% o
£ B o ' g f
o P q f
-] @ o o
9 B o b o
Q (4] ) q
o & 0
a
| off P
o | (=]
& * L é o
ble
o o ]
[ 1 @
L)
© e ®

10000
0

22000
20000
18000 -

16000 |

14000

12000

10000 0

Time (hour)

o Actual data

ﬁ — Proposed method ﬁ@

72 9% 120 144 168

Time (hour)



Detecting load transfers

foa)
o

5000

T -

1000 40%

Frequency
w
o

0

20%
Time

—— Meter 8 — Meter 9

N
o

Zone 1 I
Zone 2 I
Zone 3 I
Zone 4 I
Zone 5 I
Zone 6 I
Zone 7 I
Zone 8 I
Zone 9 NN
Zone 10 I
Zone 11 I
Zone 12 I
Zone 13 NN
Zone 14 IS
Zone 15 NN
Zone 16 NN
Zone 17 I
Zone 18 I
Zone 19 I
Zone 20 I
Zone 21 I

|
<30  (30,60] (60,90] (90, 120] (120, 150) (150, 180] (180, 210] (210,222] >222 .
'
o BTN i O

Time

—— Meter 3 — Meter 5 E E 70%
2 20 o
E 5
3 E 60%
S1s -
g k
40000 = = 50%
2 3
30000 Elo g
- 2 8 40%
g 0 Ll U“M‘MH‘“‘ I L\U “” \\ WN 5 30% —MBM
~ 410000 ‘ ‘hw‘ﬁw}'d‘“\{‘ W‘ il ‘\ i ‘ ‘ i “J N“ﬂ‘ ! WM I I I I I ’ —MFM
0
. QA QO & N @ BN & A S < < 20%
Time P vﬁ” S & & & 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35
—— Meter 2 — Meter 6 K & c)zé‘ © \\DA & Ranking

(Sobhani & Hong, TSG, under review)



Weather stations
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Weather data cleansin
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(Sobhani, Hong, & Martin, IJF 2019)



Weather data cleansing
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Robust forecasting models
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