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~  In conceptual studies,

fusion reactor is assumed to be used as a base load machine in
Industrial countries with unit capacity of > 1GWe,

= continuous operation with maximum power
= > 200MWe startup/operation power

Startup scenario with inductive current drive requires very large dP/dt
value and large Q

estion|is
r'be Iinstalled nithe small electric grid ?

— calculate the influence of startup power in the small electric grid
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Active power
P =-~300MW
dP/dt = ~230MW/s

Reactive power
Q >600MVA

by on-site compensation
Qgrid = ~ 400MVA

200 400

time (s)
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—— [Ime scale method

> ~10min ELD or manual
3min<t< 10min  AFC —
< ~3min governor of each UNIT

(spinning reserve)

WJapanyusual value of spinning reserve is 3% of total generation 4
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100km Transmission Line

eference Capacity
Transmission Voltage
System capacity
Impedance per 100km
8 Capacitance

: 1000MVA

. 115kV

: 7-15GWe

: 0.0023+j0.0534[p.u.]
:1Y/2 =70.1076[p.u.]
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2rghiarcapacity o L1020 GWAS requireartorstpply starttjpspowers
T | | EFQ like fusion-reactor.  In the small grid, more than the
____usual value (3%, of total capacity) of spinning reserve Is required

= The influence also depends on the grid configuration, as
response time of each power unit is different.

Response speed
Hydro fast 10~50%/min
Ol 5%/min

e
‘- slow  1%/mi T —

not allowed now in Japan

Solar/Wind No response
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— Jtility Name —N— DC connection

Max. demand (~2003)
Largest Unit (Nuclear)

ElectnciGridinydanan

_ Hokuriku
West Japan Grid 5,508MW

o

Kyushu i Chugoku Kansai Chubu
17.061MW Jl 12.002MW I 33 ogomw | 27.500MW
1,180MW 820MWH 1 180MW 1,380MW

|
Shikoku
5,925MW
K 890MW

~

- | Hokkaido
5,345MW
579MW

Tohoku
14,489MW
825MW

Tokyo
64,300MW
1,356 MW

East Japan Grid

50Hz, ~80GW
Y
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Demand change Within the day.
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West Japan
(~100GW)

UCPTE(~270GW)

ERCOT (~50GW)

Texas _
Western Interconnection

(~140GW)

S

Eastern Interconnection
(~500GW)

T | |
l Variation period

=
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= SHerraterolir change ol active pewerreduirementior rl(lr]JF}f)'j‘r‘}J r}eckt}ﬂs
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.= For a Fusion rector with 1GWe output, the grid capacity of 10~20GWe

- IS required for safely supplying startup power.

= By develop the slower increase of additional heating power (NBI, ECH,
ICRF ...) and L-H transition scenario, which matches the response
timde of electric grids, fusion reactor can be installed into more smaller
grids. .

= Developing above scenario also help the fusien reactor can be used as
middle load plants in the countries where there are many nuclear
fission reactors for base-load plants.

seurrent calculation, reactive power is assumed to be suEEIied Iocall% st
will estimate. the. influence of it.
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