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Abstract

This paper presents an intelligent power utilization system with two-way shiftable feature, which
is based on smart appliances and works with 3 response modes, i.e., active response mode, passive
response mode and artificial participation mode. In an active response mode, smart appliances
switch their operating states actively on account of frequency and voltage limit violation in order
to meet power grid stable operation demand. In a passive response mode, the dispatching system
decomposes load regulation demand top-down to smart appliances in consideration of power uti-
lization information of standby load and load in working state and makes smart appliances re-
sponse orderly as required. In this way, the power output random fluctuations caused by renewa-
ble energy power generation can be suppressed effectively. In an artificial participation mode,
smart appliances work on or off under the guidance of the dispatching system combined with user
remote confirmation to ensure electrical safety. Load can be increased or decreased as needed in 3
above modes. It designs a code-based representation method for power utilization information
and takes account of standby load, which lays the information foundation of load increment. It also
presents shiftable index, which can be used to comprehensively reflect feature of electrical equip-
ment and users and provides a basis for load priority.
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Figure 1. Basic structure of a smart appliance
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Figure 2. Diagram of active response mode based on frequency and voltage
limit violation
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Figure 3. Acquisition and management scheme of power
utilization information
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Figure 4. Diagram of dispatch response mode based on hierarchical load distribution
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