2nd October, 2012

¥ THE UNIVERSITY OF TOKYO digital grid

.J'-¥:-|

Presidential Endowed Chair,
“Electric Power Network Innovation Digital Grid Consortium Inc.,

by Digital Grid”



digital grid

©Digital Grid Consortium 2



digital grid

N

©Digital Grid Consortium




digital grid x>
LTI e 070

14,000.0 7000

12,000.0 6000

5000

10,000.0

8,000.0 4000  mHydro
m Nuclear
® Gas
6,000.0 3000 O
B Coal
World Population
LN |
4,000.0 2000
2,000.0 1000
Primary Energy: BP
Population: IEA
0.0 - 0
LSOO R PR PP ON DD PP PSP S P
NN AN N N RN RN RN M A M M- SN SN NP SN S BN BN AN AN I S

©Digital Grid Consortium 4



dlgltal grld

SO

(8,550eJ *
(8,040 eJ)* i
(20,220 eJ)**
(23,100 eJ)* i

1,000 eJlyear
**%

500 ed/year *

(11,700 elJdlyear)
11ellyear * - 10%

- 3%

* . BP world energy 2009
** . OECD nuclear energy data 2008
*** . World energy council survey of energy resources 2007
eJ :exajoule (10718 J)
All rights reserved, Rikiya ABE, the University of Toky

©Digital Grid Consortium 5



digital grid

©Digital Grid Consortium 6



digital grid

©Digital Grid Consortium 7



digital grid «{ .

2003
1987 1999 2006
2012 6

©Digital Grid Consortium 8


インド停電.mp4

digital gri m\
S // \\x // \\\ /// \\ A \ ,"-:/ .....-'\r

United States
transmission grid
Source: FEMA

©Digital Grid Consortium 9



rid

4

digital g

Source: Trilliant

Source: google power meter

©Digital Grid Consortium 10



digital grid

©Digital Grid Consortium 11



digital grid

©Digital Grid Consortium 12



digital grid «{ .

IkKWh

kWh

©Digital Grid Consortium 13



digital grld <
, S0 [

Distributed Generati

Source: Risd

©Digital Grid Consortium 14



Y & T
NAAYAYETAYAYE AV ’—
p— M’ S, e’

digital gri dﬂ‘\

K

NORD PN

By

4 - G
[ Ehmid

E 2-1 t#FOEEHERG|
http://www.cirje.e.u-tokyo.ac.jp/network/EPMO06/documents/EPMO06_chap2.pdf (2007)

©Digital Grid Consortium 15



digital grid

©Digital Grid Consortium 16



digital grid

©Digital Grid Consortium 17



digital grid

©Digital Grid Consortium 18



digital grid B‘j\i‘x;’!ﬁ
K{//\\ \\://(\\ //\\ N -\\'\./"/'\I:"-v

2009 Allrights reserved, Rikiya ABE, the University of Tokyo

©Digital Grid Consortium 19



digital gri c’i ﬂ\
_/"/ ‘ \\\_ '// ) b /'// .\\\.\__ A l.\-_\,.

- »

elective Power Flow Maps are
USA to the same scale

27T

.y
vg'(f)

Eastern
Interconnection

F N
1 Cells
1 -
| /2—-'\.

. 1

‘¢

,,1

e

’—

1

|'I Bk =7 #— No Cascading Outage

1 "J&?" ' _ ) 'g Digital Grid Routers
\ A At % 2!

\ o A - r*"flff_-._'.r.r." i

‘ C P A

:::::::::

(LT

B 230,000 volts AC/DCI/A

B 45,000 volts

- C
Link
B co0,000 volts

M 755,000 valks N Step by St_ep 60Hz Frequency
High-voltage direct current Segmentaiton Conversion

Japan

©Digital Grid Consortium 20



digital grid

©Digital Grid Consortium 21



digital grid zfx)
K{// \\ \\://( ‘\\'\./ /\\\\ A \'\ /'-/ '\I:'\ "

™g K

o Joo To I

2009 Allrights reserved, Rikiya ABE, the University of Tokyo

©Digital Grid Consortium 22



digital grid «{ .

IPO004

CELL #2

Batteryl | S—
y IPo00q 7 N
l“:’ = WM Power
,'/‘/\\ \ IP H
/.'// . / S S
\.\\ \~ \ * — — - : ./' > N
CELL # ;
Battery2 \ MY
_________ DC/AC S CELL #4
IPO007 : i
| i Inverter
i i Ex. CELLs: 125kV, 600MWor larger
IP0008 i%-%--1- 4 Smaller CELLs:66kV, 30MW
Micro CELL: 6.6kV, 6MW K
Smaller CELL House: 240V/110V, 10kW

23

©Digital Grid Consortium



digital grid

N

©Digital Grid Consortium

24



digital grid

©Digital Grid Consortium 25



T> T T

02:15:40

03:07:10
18:40:12
10:20:32

08:17:20

08:55:56
23:40:12
16:35:44

Cco,

Grid 2890kWh
A9806

Grid B547  3455kWh
Int. PV0O03  456kWh

, RPS :

©Digital Grid Consortium

Grid W962

digital grid
ol

7600kWh

10299kWh

3699kWh
7054kWh
7510kWh



digital gri m\
S // \\x // \\\ /// \\ A \ ,"-:/ .....-'\r

[ Digital Grid Router

©Digital Grid Consortium 27



digital grid

©Digital Grid Consortium 28



digital grid

©Digital Grid Consortium 29



_digital grid [:%

©Digital Grid Consortium 30



digital grid g‘j\-&?
R{//\\ \\://(\\ //\\\\/ -\'\./'-/'\I:"\,

-

©Digital Grid Consortium 31



( ) 2KWx3 i

L Platform
software

(P, V, phase)

2kWx3Leg: DGR Mark |

©Digital Grid Consortium



