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Objective

To best approximate economic losses from outages 
across VELCOs service territory
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Bottom -Up Value -of -Lost Load Methodology

$2.6/kWh

$2.6/kWh

$2.6/kWh

$373/kWh

$373/kWh

Total VoLL: 
$27,884

Quantifying VoLL for every utility customer using:

● Me t e r d a t a
● Ra t e  co d e
● Vo LL su rve y d a t a  + In fla t io n

Ve rifyin g  cu s t o m e rs  o n  e a ch  c ircu it  u s in g :

● Asse t  GIS

Su b st a t io n

Ex. Total VoLL at 10am on 
a weekday

Acco u n t  fo r:

● Ne t  m e t e re d  cu s t o m e rs
● Ba t t e ry s t o ra g e  cu s t o m e rs
● Ele c t rifica t io n
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VoLL Calculation for Each Customer

c = Specified customer
C = VoLL constant
d = duration of outage
L = Load
h = hour of the day
w = weekend of weekday
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Methodology Steps

1. Forecast load for each customer for one year. Takes into account pattern 
changes, such as efficiency, EVs, and removes blips such as the pandemic. 

2. Categorize each customer using their rate category. Using special treatment for 
solar customers and taking into account customers with battery storage.

3. Apply the VoLL formula for each customer. Using special treatment for solar 
customers and taking into account customers with battery storage.

4. Summarize VoLL across the following “buckets”:
a. Per substation
b. By every hour
c. Weekday/weekend
d. Only winter days
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Historical & Predicted Residential 
Load for Substation 27
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VoLL Results – VEC Territory – Substation 44
Average hourly VoLL in the Winter , varying for weekday vs. weekend

Weekday Weekday Total Weekend Weekend Total

hour Me d iu m  a n d  La rg e  C&I Re sid e n t ia l Sm a ll C&I Me d iu m  a n d  La rg e  C&I Re sid e n t ia l Sm a ll C&I

0 $70 ,128 .31 $5,20 1.38 $392,690 .62 $4 68 ,0 20 .31 $55,759.10 $5,322.66 $34 0 ,20 0 .63 $4 0 1,28 2.39

1 $68 ,373.33 $4 ,8 37.0 7 $390 ,4 8 7.39 $4 63,697.79 $53,34 7.71 $4 ,969.75 $335,320 .8 5 $393,638 .31

2 $67,119.0 2 $4 ,592.65 $391,8 20 .0 3 $4 63,531.70 $51,4 68 .4 3 $4 ,736.71 $334 ,0 98 .28 $390 ,30 3.4 2

3 $67,614 .0 3 $4 ,560 .62 $394 ,60 2.8 7 $4 66,777.52 $51,372.97 $4 ,716.0 0 $334 ,4 59.8 0 $390 ,54 8 .78

4 $70 ,966.4 1 $4 ,8 0 4 .8 7 $4 0 2,652.34 $4 78 ,4 23.62 $54 ,172.37 $4 ,971.4 6 $34 0 ,233.95 $399,377.78

5 $77,0 27.33 $5,276.22 $4 22,54 4 .22 $50 4 ,8 4 7.76 $59,720 .60 $5,4 53.8 7 $358 ,0 0 8 .0 5 $4 23,18 2.52

6 $8 4 ,0 8 4 .8 1 $5,8 21.58 $4 56,4 4 4 .63 $54 6,351.0 2 $66,30 8 .36 $6,0 10 .0 9 $38 9,959.23 $4 62,277.68

7 $8 9,8 17.0 4 $6,279.8 5 $4 97,58 0 .17 $593,677.0 5 $71,616.33 $6,4 78 .98 $4 29,324 .30 $50 7,4 19.62

8 $92,8 15.30 $6,574 .55 $533,10 6.73 $632,4 96.58 $74 ,238 .0 9 $6,78 4 .0 3 $4 63,268 .68 $54 4 ,290 .8 0

9 $93,4 12.70 $6,723.76 $552,537.59 $652,674 .0 5 $74 ,50 8 .8 2 $6,94 3.24 $4 8 1,314 .28 $562,766.34

10 $93,128 .28 $6,776.0 4 $554 ,737.25 $654 ,64 1.56 $73,94 9.4 0 $7,0 0 5.16 $4 8 2,333.30 $563,28 7.8 6

11 $93,252.21 $6,753.91 $54 7,656.4 4 $64 7,662.56 $73,8 51.61 $6,992.25 $4 74 ,28 3.23 $555,127.0 9

12 $93,8 29.4 4 $6,667.67 $54 1,38 6.99 $64 1,8 8 4 .10 $74 ,261.71 $6,914 .77 $4 67,261.60 $54 8 ,4 38 .0 7

13 $93,8 74 .33 $6,574 .94 $54 0 ,759.20 $64 1,20 8 .4 6 $74 ,195.14 $6,8 30 .30 $4 66,10 3.31 $54 7,128 .75

14 $92,4 92.30 $6,599.68 $54 3,4 70 .0 7 $64 2,562.0 4 $72,758 .10 $6,8 62.77 $4 68 ,50 8 .8 8 $54 8 ,129.76

15 $8 9,795.35 $6,8 58 .69 $54 4 ,20 3.15 $64 0 ,8 57.19 $70 ,0 63.0 7 $7,128 .96 $4 69,164 .20 $54 6,356.22

16 $8 6,790 .59 $7,34 4 .15 $539,8 93.68 $634 ,0 28 .4 3 $67,117.36 $7,620 .98 $4 65,0 0 5.64 $539,74 3.99

17 $8 4 ,4 51.29 $7,8 74 .4 1 $531,14 3.4 9 $623,4 69.19 $64 ,8 94 .15 $8 ,157.19 $4 56,635.0 0 $529,68 6.34

18 $8 2,924 .33 $8 ,18 0 .25 $519,4 26.91 $610 ,531.4 8 $63,539.90 $8 ,4 68 .32 $4 4 5,525.38 $517,533.60

19 $8 1,596.73 $8 ,0 74 .37 $50 4 ,130 .97 $593,8 0 2.0 7 $62,4 4 0 .96 $8 ,367.0 6 $4 31,0 61.38 $50 1,8 69.4 0

20 $79,8 37.27 $7,570 .8 2 $4 8 3,190 .34 $570 ,598 .4 3 $60 ,965.10 $7,8 67.4 4 $4 11,174 .0 2 $4 8 0 ,0 0 6.56

21 $77,591.75 $6,8 58 .28 $4 56,692.62 $54 1,14 2.65 $59,0 56.8 8 $7,158 .11 $38 5,94 6.14 $4 52,161.13

22 $75,263.54 $6,156.38 $4 29,18 4 .0 9 $510 ,60 4 .0 1 $57,118 .0 9 $6,4 58 .70 $359,918 .10 $4 23,4 94 .8 9

23 $73,134 .8 7 $5,58 1.76 $4 0 7,4 95.16 $4 8 6,211.78 $55,4 29.15 $5,8 8 5.8 6 $339,913.30 $4 0 1,228 .30
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Substations –> Zip Codes

Substation Coverage View Zip Code View
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VEC Customer 
Meter Data

Parcels

Zip Code

● Lo ca t io n
● Cu st o m e r Typ e
● Lo a d  p ro file

● Lo ca t io n
● P ro p e rt y Typ e
● P ro p e rt y Size

● By h o u r
● W e e kd a y/W e e ke n d
● W in t e r

VEC Territory Non -VEC Territory

● Location
● Population
● Workforce

Predictive 
Model

Parcels

Zip Code 
Load 

Profile

Zip Code VoLL Prediction: Non -VEC Territory
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Forecasted load for each customer category in Zip Codes 
outside VEC service territory
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Zip Code Hourly Load Prediction – Non -VEC Territory
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VoLL per Service Territory at 9am Winter Peak

Weekday Total Weekend TotalService Territory

Bu rlin g t o n  Ele c t ric  $1,920 ,28 8 .0 6 $1,516 ,4 28 .8 2

Gre e n  Mo u n t a in  P o w e r $16 ,8 96 ,673.4 8 $14 ,4 15,4 4 3.4 8

VEC $5,24 3,235.39 $4 ,8 4 6 ,4 29 .39

Ot h e r $1,54 3,10 4 .77 $1,34 4 ,54 0 .27

Total VoLL for each Vermont electric utility service territory at peak load 



13

VoLL – Non -VEC Territory – Zip Code 05401
Average hourly VoLL in the Winter , varying for weekday vs. weekend

Weekday Weekday Total Weekend Weekend Total

hour Me d iu m  a n d  La rg e  C&I Re sid e n t ia l Sm a ll C&I Me d iu m  a n d  La rg e  C&I Re sid e n t ia l Sm a ll C&I

0 $71,78 8 .64 $6,578 .8 3 $558 ,328 .60 $636,696.0 8 $65,596.0 8 $6,78 3.8 2 $558 ,328 .60 $630 ,70 8 .50

1 $71,78 8 .64 $6,520 .0 4 $558 ,328 .60 $636,637.29 $65,596.0 8 $6,612.74 $558 ,328 .60 $630 ,537.4 2

2 $71,78 8 .64 $6,4 8 2.71 $558 ,328 .60 $636,599.96 $65,596.0 8 $6,526.4 1 $558 ,328 .60 $630 ,4 51.10

3 $71,78 8 .64 $6,4 8 2.71 $577,70 6.23 $655,977.58 $65,596.0 8 $6,526.4 1 $564 ,975.26 $637,0 97.75

4 $71,78 8 .64 $6,4 8 2.71 $577,70 6.23 $655,977.58 $65,596.0 8 $6,526.4 1 $564 ,975.26 $637,0 97.75

5 $8 0 ,4 4 3.93 $6,998 .66 $629,531.4 4 $716,974 .0 3 $69,4 31.55 $7,117.8 1 $579,24 7.8 8 $655,797.25

6 $94 ,54 8 .55 $8 ,319.0 5 $716,60 5.17 $8 19,4 72.77 $76,191.14 $8 ,550 .50 $622,534 .20 $70 7,275.8 4

7 $10 2,0 66.8 4 $9,0 79.23 $8 13,663.65 $924 ,8 0 9.72 $76,60 5.93 $9,4 95.63 $650 ,74 9.76 $736,8 51.32

8 $10 2,960 .69 $9,223.0 1 $8 33,297.4 3 $94 5,4 8 1.14 $78 ,163.97 $9,639.4 1 $656,262.14 $74 4 ,0 65.52

9 $10 3,250 .63 $9,223.0 1 $8 33,297.4 3 $94 5,771.0 8 $78 ,4 53.91 $9,639.4 1 $656,262.14 $74 4 ,355.4 6

10 $10 3,250 .63 $9,223.0 1 $8 33,297.4 3 $94 5,771.0 8 $78 ,4 53.91 $9,639.4 1 $656,262.14 $74 4 ,355.4 6

11 $10 3,250 .63 $9,223.0 1 $8 33,297.4 3 $94 5,771.0 8 $78 ,4 53.91 $9,639.4 1 $656,262.14 $74 4 ,355.4 6

12 $10 2,623.4 8 $9,328 .33 $8 26,521.0 1 $938 ,4 72.8 2 $78 ,4 53.91 $9,74 4 .73 $64 9,4 8 5.72 $737,68 4 .36

13 $10 2,623.4 8 $9,328 .33 $8 26,521.0 1 $938 ,4 72.8 2 $78 ,4 53.91 $9,74 4 .73 $64 9,4 8 5.72 $737,68 4 .36

14 $10 2,623.4 8 $9,328 .33 $8 26,521.0 1 $938 ,4 72.8 2 $78 ,4 53.91 $9,74 4 .73 $64 9,4 8 5.72 $737,68 4 .36

15 $10 1,94 8 .56 $9,639.93 $8 26,521.0 1 $938 ,10 9.51 $77,778 .99 $9,8 95.0 5 $64 9,4 8 5.72 $737,159.75

16 $10 0 ,614 .8 0 $10 ,795.33 $8 26,521.0 1 $937,931.15 $75,78 1.0 4 $10 ,8 65.4 9 $64 9,4 8 5.72 $736,132.26

17 $94 ,357.77 $10 ,795.33 $8 26,521.0 1 $931,674 .12 $75,751.24 $10 ,8 65.4 9 $64 9,4 8 5.72 $736,10 2.4 5

18 $90 ,196.34 $10 ,8 17.0 1 $790 ,4 93.13 $8 91,50 6.4 7 $74 ,221.63 $10 ,8 8 7.17 $651,8 4 0 .26 $736,94 9.0 6

19 $8 4 ,4 4 5.0 9 $10 ,8 17.0 1 $70 8 ,174 .22 $8 0 3,4 36.31 $71,330 .0 8 $10 ,8 8 7.17 $613,30 8 .77 $695,526.0 2

20 $78 ,676.23 $10 ,4 0 3.58 $656,34 9.0 1 $74 5,4 28 .8 2 $69,934 .32 $10 ,4 4 7.29 $599,0 36.14 $679,4 17.75

21 $78 ,676.23 $9,20 1.79 $633,0 4 2.23 $720 ,920 .25 $69,934 .32 $9,4 30 .4 4 $591,531.60 $670 ,8 96.37

22 $77,54 6.11 $8 ,534 .34 $633,0 4 2.23 $719,122.69 $68 ,8 0 4 .21 $8 ,762.99 $591,531.60 $669,0 98 .8 0

23 $75,0 96.76 $8 ,38 5.68 $621,510 .99 $70 4 ,993.4 2 $66,98 2.0 0 $8 ,614 .33 $58 0 ,0 0 0 .36 $655,596.69
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Questions.



The scientific approach to modeling 
climate risk on utility assets

Threat Vulnerability Consequence

Threat or Hazard (H) Asset Fragility (F) Loss (L)

Prob 
[H|S]

Prob 
[F|H]

Prob 
[L|F]

Probability of hazard 
or threat at a site or 

facility

Probability that an 
asset will fail as a 
result of a hazard

Probability of 
economic loss given 

an asset failure

Climate Risk

Weather & 
Climate

Historical 
Weather Assets

Outages

Meters

Work 
Orders

Social Equity

15

Vegetation
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