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Communication Technology of Home Energy Management System in
Smart Grids
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Global warming is one of the biggest issues to be addressed in this era and strenuous efforts are being made to
shift to renewable energy in order to reduce CO2 emissions. Furthermore, along with growing concern for energy
conservation after the Great East Japan Earthquake, people have become more conscious of how to use energy at
home. This circumstance has led to increased public interest in HEMS (Home Energy Management System). HEMS
visualizes energy flow, and controls system devices in houses. In order to appropriately control energy, communication
is important between/among devices in houses and servers outside houses. Along with the widespread use of
PHV/EV in the market, an increase in demand for HEMS is expected in order to avoid the new excessive electrical
power load peak caused by charging such vehicles. This paper describes the communication trends of HEMS in
terms of the following three points: (1) Communication between HEMS and devices in a house, (2) Communication
between HEMS and devices/servers outside a house, and (3) Communication between HEMS and PHV/EV.
Additionally, the role of HEMS in smart grids is explained.
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Fig. 1 ECHONET Communication Layer Configuration 1
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Fig.2 ECHONET Lite Communication Layer Configuration 1
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Table 1 ECHONET Device Objects

GROUP CODE | GROUP NAME EXAMPLE OF DEVICE

human detection sensor,
Sensor-related lemperalure sensor,
o0 device class group gas sensar,

electric energy sensar,
other 39 device

home air conditioner,

Adr conditioner-related

0x01 device class group

vantilation,
air cleaner,
fan heater,
other 5 device

Housing/facility-related

0x02 device class group

electric lock,
househpld solar power generation,
battery,

@lectric vehicle charge/discharge system,

power distribution board metering,
smart electric energy meter,
general lighting,

other 18 device

Cooking/housework-
0x03 refated
device class group

electnic hot water pot,
refrigerator,

cooking heater,

other 5 device

Health-related I
Ox04 device class group weighing machine
Management/contral-
0x05 retated switch
device class group
AV-related .
Ox06 device class group display, television
0x07-0x0D Reserved for future use
Ox0E Profile class group
OxOF User definition class
group
Ox10-0xFF Reserved for future use
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Table 2 Menu or Demand Response

MENU of DR DETAILS TYPE

TOU Power rates are changed

(Time of Use) by the time zone.
Power rates are made

CPP very high when the peak

(Critical Peak Pricing) |of electric power is An electricity bill
expected. is changed.
In consideration of the

RTP peak of electric power,

(Real Time Pricing) the power-rates table in

every hour is applied.

Rebate is paid to the
consumers who reduced
power consumption at
the peak of electric
power.

Consumers' electric
appliances are directly

PTR

(Peak Time Rebate) Rebate ¢ given.

DLC ;

(Direct Load Control) operated at the time of Electricity usage
the electric power is reduced
demand load peak. compulsorily.

Capacity change of SB | Contract current is
(Service Breaker) changed.
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