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Design of Wireless Smart Plug for Energy Sensor Network
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ABSTRACT

In this paper, we describe the design and implementation of wireless smart plug having AC power sensor and
intelligent standby power control algorithm for energy sensor network. The adaptive standby power control
algorithm has function to apply different threshold of standby power by using learning algorithm depending on
electric equipments. As using the proposed algorithm, user convenience will be more better and power
consumption can be more reduced. The implemented prototypes of wireless smart plug and wireless access point
were tested to verify the required functions and performance. As a result, we confirmed practicality of wireless

smart power sensor and satisfaction of given design specifications.
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if (new-pow
< pre-pow*0.5)
or relay_off=1

if new-pow=0
& pre_pow =0

if (new_pow < pre_pow*2 &
new_pow > pre_pow*0.5)

Active

Mode
RELAY=0N
ACTV=(max
new_pow)

Valid=1x

Standby
Mode
RELAY=0FF
STBY=new_pow
Valid=x1

if (new-pow
> ACTV*0.5) & valid=11

if (new-pow
< pre-pow*0.5) & valid=00/01/10
or if (new=pow
2) 8 valid=11

if (new-pow
> pre-pow*2) & valid=00/01/10
or if (new-pow

if (active_cmd=1)
or (active_psw=1)
or (relay off=0)

Mode
RELAY=0N
active_cmd=0
active_psw=0

STBY=0,ACTV=0 |
new-pow=0 :
pre-pow=0
valid=00 Power-on
active_cmd=0 or Reset
active_psw=0
relay_off=0

T 4. A O71dE Aol darefFe] AE Hol=

Aew_pow < pre_pow*2 &
ew_pow > pre_pow*0.5) & valid=00/01/10
or (pre_pow =0 & valid=xx)
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(1) ool E=(dle mode) *JEl
- o] 2 EE g A8 He Aol e WgE
Z7)gkstaL 2rtEZE e dYs T3] A8
dol& ondht.
- if pre_pow=0, then idle mode holding.
- 2-bit valid = 00/01/10 case,
if (new_pow<pre_pow*2) & (new_pow >
pre_pow=0.5), then idle mode holding.
if new_pow>pre_pow+*2, then active mode transition.
if new_pow<pre_pow+*0.5, then standby mode
transition.
- 2-bit valid = 11 case,
if new_pow>ACTV=*0.5, then active mode transition.
if new_pow<STBY=*2, then standby mode transition.
- if relay_off=1, then standby mode transition.
(2) HE]H. F=(Active mode) “JEl
A¥ AN717] B 7RI At Aol
. ] ZHeo]= on AElelar mf N& mhoh ARbss= 4
A8 ks vlaste] Hoigke = ACTV 28X1E 784l
E}.
- 2-bit valid=1x set.
- if (new_pow<pre_pow*2) & (new_pow>pre_pow+0.5),
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then active mode holding.
- if new_pow<pre_pow+0.5 or relay_off=1, then
standby mode transition.

- if relay_off=1, then standby mode transition.

(3) 2=®lnfo] R =(Standby mode) el
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- 2-bit valid=x1 set.

- 1f valid=11 & new_pow>ACTV=0.5, then active mode
transition.

- if active_cmd = 1, then idle mode transition.

- if active_psw = 1, then idle mode transition.
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