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1. Reduces Fluctuation in PV Output Power

2. Time Shift Operation such as Demand Peak-cut

3. Backup Power Supply(incl. Instantaneous  

Voltage Sag Compensation)

4. Other Options for Power System Control
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2. Local Approach : Advanced PV Systems

ーーーー PV-Generator and  Energy Storage ー

Ad-PV systems Quick response ,long life
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Examples on Mitigation of Power Fluctuations  

PV-Output
Gen-Output

PV-Output

SCiBTM-MW

SCiBTM-SOC

Gen-Output

NaS-MW

NaS-SOC

1MW PV

Cut Off 30 Min 

Component

SCiBTM 650kW 

NaS 330kW

SCiBTM 40kWh

NaS  200kWh

Hybrid Control of SCiBTM & NaS(1)



7Copyright © 2011 Toshiba Corporation. All rights reserved.

4 6 8 10 12 14 16 18 20

0

0.5

1

Time

P
V

 &
 S

y
s
te

m
 o

u
tp

u
t

4 6 8 10 12 14 16 18 20

-0.5

0

0.5

Time

S
C

iB
 &

 N
a
S
 o

u
tp

u
t

4 6 8 10 12 14 16 18 20

0

0.5

1

1.5

2

Time

S
C

iB
 &

 N
a
S
 S

O
C

PV-Output
Gen-Output

PV-Output

SCiBTM-

MW

SCiBTM-

SOC

Gen-Output

NaS-MW

NaS-SOC

1MW PV

Max Output from1pm 

to 4pm

SCiBTM 650kW 

NaS 700kW

SCiBTM 40kWh

NaS  1500kWh

Examples on Mitigation of Planned Generation

Hybrid Control of SCiBTM & NaS(2)



8Copyright © 2011 Toshiba Corporation. All rights reserved.

3.  Battery Systems for Power Grid
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4.  Battery Systems Application to Power System Control

1. Artificial Governor Characteristics1. Artificial Governor Characteristics1. Artificial Governor Characteristics1. Artificial Governor Characteristics ΔΔΔΔP P P P = = = = ーーーーＫ Ｋ Ｋ Ｋ ・・・・ΔΔΔΔffff （（（（BBBB））））

2. LFC Control /Fluctuation Reduction2. LFC Control /Fluctuation Reduction2. LFC Control /Fluctuation Reduction2. LFC Control /Fluctuation Reduction under under under under ＥＭＳ　ＥＭＳ　ＥＭＳ　ＥＭＳ　ControlControlControlControl （Ｂ）（Ｂ）（Ｂ）（Ｂ）

3333. . . . Ｐｅａｋ　ＳｈｉｆｔＰｅａｋ　ＳｈｉｆｔＰｅａｋ　ＳｈｉｆｔＰｅａｋ　Ｓｈｉｆｔ Ｅｎｅｒｇｙ　Ｅｎｅｒｇｙ　Ｅｎｅｒｇｙ　Ｅｎｅｒｇｙ　ShiftShiftShiftShift （Ｄ）（Ｄ）（Ｄ）（Ｄ）

4. Voltage Control4. Voltage Control4. Voltage Control4. Voltage Control Ｑ－Ｖ　Ｑ－Ｖ　Ｑ－Ｖ　Ｑ－Ｖ　controlcontrolcontrolcontrol （（（（CCCC））））

5. Advanced Control5. Advanced Control5. Advanced Control5. Advanced Control Transient StabilityTransient StabilityTransient StabilityTransient Stability （Ａ）（Ａ）（Ａ）（Ａ）
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