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Background

Buildings have great potential to participate in demand response in

distribution system operation

* Cluster the load profiles into different groups by load patterns

* Grid operators can send demand response signal to the customer
cluster with a higher chance to respond at different time
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Example Load Profiles
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Proposed Solution

— * Load profile clustering algorithm:
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— Load pattern clustering
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Proposed Solution
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* K-Means parameter selection:
— Silhouette score evaluation B —
— Cluster size evaluation s
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* Multilayer perceptron (MLP):

— New income data processing
— Parameter selection
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each layer
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10 11 12 13 14 15
Number of Clusters
5 7 9
0.36 0.59 0.34 0.58
0.16 0.25 0.25 0.26
0.01 0.25 0.22 0.23
0.23 0.24 0.15 0.19
0.15 0.21 0.17 0.24
0.11 0.25 0.15 0.28




Case Study

e Utility’s actual AMI measurements:
— 7000 building-level load profiles
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— Hourly resolution

— Clustering for daily profiles

Load pattern cluster for energy group 1
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50 representative profiles are selected
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Results
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ALSAT Tool V1.0
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1. Instruction and Status

2. Library and Profile Generation

3. Results Analysis

Status Window Information Display Window

Status Window Information Display \Window

Instruction
1. Upload Data 5. Generate Profiles
2. Generale Library 6. Plot Center Profiles
3. Set Profile F 7. Ady d Analysis

4. Select Library

8. Take Survey

Data Upload Module s

Data Upload ‘ o8

Generate Library

¥ upper limit:

Set Parameter
Number of Profiles:

Resolution in Minute: Generate Profiles

~ Default Library
r Generated Library
r Save Results

Number of Days:

Generate Profiles ‘
Set ‘

Y lower limit:

s |

Plot Center

[Enter Center Profile Number:

Graphic user interface for this tool
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Which option describes your background best?

14 responses

| understand what ALSAT tool does

14 responses

* Improve the graphic user interface based on feedback

® Academia
@ Industry
Utility
@ student
@ Technology Company
@ Cther

@ Strongly disagree
@ Disagree
Neutral
@ Agree
@ Strongly Agree

10 copy

I_D Copy

Future

| know how to use ALSAT tool

14 responses

The prompts displayed for inputs are clear

14 responses

Work

I_|:| Copy
@ Strongly disagree
@ Disagres
Neutral
@ Agree
@ Strongly Agree
I_|:| Copy

@ Strongly disagree
@ Disagres
Neutral
@ Agree
@ Strongly Agree

Learning to operate this tool is easy

14 responses

You would like to recommend a colleague to use this tool

14 responses

D copy
@ Strongly disagree
@ Disagree
Meutral
@ Agree
@ Strongly Agree
D copy

@ Strongly disagree
@ Disagree
Meutral
@ Agree
@ Strongly Agree

* Develop methods to quantify the demand response capability in each load profile

cluster
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