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The Design and Implementation of a Distributed
Power Assignment Platform Using Late Binding
Mechanism
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Distribution
i1l substation

Traditional bulk Substations
generator

. ~6 Banks
|Transm|33|on networkl

|Distribution network

3~ 6 feeders
About 1000 households /feeder

Afew tens ~ a few hundreds
pole trans. / feeder (*)

-

LRT: Load Ratio control Transformer f{l -[,{‘ — f{l -[,{‘ ) ? -f{“ f{! -[f
SVR: Step Voltage Regulator P P ~ L) E) LJjL
SVC: Static Var Compensator Pole trans.

(*) Widely varies according to the
features of area such as outer city 100/200
and commercial area.

Voltage regulation devices

@ @ @ such as SVR and SVC

5~ 30 households/pole trans.
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[ServiceProvision =
[DevicelD = 67890]
[Slack = +1367.9 W]

[REQ.ServiceID = 89610]
[Gen.Type = PV]

[Provider = Shopping Mall Nakajima]
[Price = ¥0/kWh]
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. [Price=¥22/kWh]—4 (+6000W)
‘\ [Price=¥25/kih]1—5 (+1500W)
\ [Price=¥26/kWh]1—5 (+1000W)

[Gen.Type=PV]1—4 (+6000W) ,5(2500M)

[Provider=Shopping Mall Nakajima]—4 (+6000W)

/\[Dewcem =5] pr— m
S [Price=¥25/kWh]1—2(+1500W)
b |I" [Pr i ce=¥26/kiih]—3 (+1000H)
'//\ [DewceID 4] //v\ [Gen.Type=PV]—>2(+1500w),3(+1000w)
N (\ Legend

)
700 0 B B Fi :Smart Power Flow
___. =T u ' @ Controller (SPFC)
[DeviceID=1] \\ // ' : Terminatory SPFC
[Slack=+6000W] (T-SPFC)
[Price=¥22/kWh] g 7. : Devices
[Provider=Shopping Mall Nakajima]l _ —_—
[Gen. Type=PV] [DeviceID=2] [DevicelD=3]
[Slack=+1500W] [Slack=+1000W]
[Price=¥25/kWh] [Price=¥26/kWh]
[Gen. Type=PV] [Gen.Type=PV]

<&—— :Service Provision Info.
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Service Request Resolution System Legend

& :SPFC

J :T-SPFC

Service :Device

Request / Provision =— :DC 5V Power Line

¢ ;:Communication
Line
: Circuit for power
> measuring

IP Router

Arduino + Ethernet Shield acts as

agency of the devices

* Keeps service requests and
provided services of the devices

* Measures power consumption and
generation of the devices

*Sends/receives messages to/from

1 SPFCs (Laptop PCs)
n data

g b B = &
@ @ §s i i‘? éi : =

Real Constant- Constant-
Fan

Power Control

Measured power
consumption/genera
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