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Objective: This study proposes a user interface design guideline for large display
systems (LDSs) in virtual power plants (VPPs) to support the effective management
of power resources.

Background: VPP is a technology which enables to manage unstable distributed
power resources effectively. To achieve efficient management, a proper user interface
needs to be suggested considering the technical aspects of VPP

Method: Based on a technical specification of VPP we draw a hierarchical information
architecture for VPP operations and suggest proper ways of the information visualization
and color application for user interface design.

Results: We present an example of interface design for LDS in VPP with some general
design guidelines.

Conclusion: To develop a proper interface of LDS in VPP, designers need to 1) identify
an information architecture for VPP operations, 2) place functional modules in LDS
considering hierarchical properties of the information architecture, and 3) visualize
the modules focusing on the brightness and conventional rules of design.

Application: The results of this study can be applied to construct a user interface
system of VPP

Keywords: Virtual power plant (VPP), Large display system (LDS), User interface

1. Introduction
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Figure 3. The structure of virtual power plant (1) hardware (2) software (Cho et al, 2018)

3.1 Information structuralization
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Table 1. The technical information structure of virtual power plant

1st classification 2nd classification Functions

Time-series comparisons between the predicted and actual values of

Daily electricity generation daily electricity generation

Prediction accuracy for Prediction accuracies for daily/weekly/monthly/yearly electricity
Prediction/Operation electricity generation generations
strategy . . Time-series comparisons between the predicted and actual values of
Daily SMP price

daily SMP prices

g,r\jg'(;;?cg accuracy for Prediction accuracies for daily/weekly/monthly/yearly SMP prices
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Table 1. The technical information structure of virtual power plant (Continued)

1st classification

2nd classification

Functions

Prediction/Operation
strategy

Weekly REC price

Time-series comparisons between the predicted and actual values of
weekly REC prices

Prediction accuracy for
REC price

Prediction accuracies for daily/weekly/monthly/yearly REC prices

Daily operation strategy

Time-series comparisons between the planned and actual bids for
electricity

Time-series comparisons between the planned and actual
charge/discharge of electricity

Local status

Generation status

Numbers of power plants

Capacities of power plants

Electricity outputs of power plants

Daily electricity generation

Daily electricity sales

Prediction accuracy for electricity generation

Facility status

Types of facilities (e.g., solar or wind power plants)

Names of facilities (e.g., clean PV)

Status information (e.g., Working, Warning, Stopped)

Prediction error percentages

Actions (toward the warning condition)

Utilization ratio

Ratios of the numbers of working local power plants per total
numbers of local power plants

Sale/Profit

Electricity generation

Daily/Monthly/Total cumulative values of electricity generations

Electricity sale

Daily/Monthly/Total cumulative values of electricity sales

Profit from electricity sale

Daily/Monthly/Total cumulative values of profits from electricity sales

REC issue

Monthly/Total cumulative values of REC issues

REC sale

Monthly/Total cumulative values of REC sales

Profit from REC sale

Monthly/Total cumulative values of profits from REC sales

Assistance service

Capabilities of charge/discharge for local power plants

Real-time assistant actions for unbalancing charge/discharge status
of electricity

Economic evaluation

Monthly/Yearly comparisons of profits for before/after VPP
application

Profit structure

Profit structure of the electricity sales
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Figure 5. The information structure of LDS display
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4. Discussion and Conclusion
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