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Motivation

Kinmen is a small, shallow-dish-like island power system.
The peak load is 59.72MW in 2020. It’s very easy to
blackout by system interference. The renewable PV is
11.48MW in 2021. The local government actively
encourages the PV connecting into the grid.

The 1% estimated in July 2020, the PV output will be
increased to 20.8MW by 2022.

The 2™ rolling review in Jan. 2021, the PV output will be
reached to 33.5MW by 2022.

Restrictive conditions & assumptions

* Restrictive conditions
1.Short duration EESS:
[If one generator tripped, system frequency > 57.3Hz |

2JLong duration EESS=Diesel generation+Renewable energy-Load|

* Assumptions
1.Short duration EESS specializes in Real-time Rescue;
Long duration EESS specializes in Energy Time-shifting.

2.The analysis of the study is based on the real data between Nov.
2019 and Apr. 2020, and the statistical methods is used.

227 SESREAACHE W0 SRNUKAT LA A 2 FZA-H A L

Method/Approach

* Energy Storage Planning and Grid Connection Analysis for

Kinmen Power System

TaSan<Bil
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s
. Sukwans Shashina 5t
#eus P>
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®-m¥EES51
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#28US

- |usus 2020 Peak load: 59.72MW

Gen. Peak output: 84.01MW

ARAN . sk e InIRn
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- mmeeene—inmen Power Equipment

Wind
2MWx2 \"
(amw) | |

PV 0.53+10.96MW\ _ %"
(11.49MW) &=

i

TaSan# L
7.9MWx4

8.25MWx4
11.15MWx2 ShaShin J #
(86.9MW) (3.1~3.5MW)x6
(20.31MW)
Conclusion

1. Short duration EESS: 2MW&r\|/|I)Wh+2MW/1MWh

EE
2. Long duration EESS: {
1.8b(ll3\lélgsltl)).8MWh+8MW/48MWh=9.8MW/58.8MWh(5hr)

3. The Maxima Capacity of Renewable Energy
[Long duration EESS=Diesel generation+Renewable energy-Load|
* 2 Diesel generators with 50% output = 8SMW
* Load in 2022 Winter (10:00~15:00) =38MW
* Renewable energy 30MW - Wind 5.8MW = PV 24.2MW
* PV connecting capacity:
— 30.3MW (if PV 80% output)
~ 34.6MW (if PV 70% output)
— 40.3MW (if PV 60% output)
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The EESS | in Dec. 2020

Fig.1 The 1.8MW/10.8MWh long duration application EESS |

The EESS Il in May 2020

Fig.3 %he 2MW/1MWh short dration application EESS I

The load curves in Aug. & Dec. 2019

so™
" The average load curves by 5 minutes

during each day in Aug 2019
50

40

The average !oad curves by 5 minutes
during each day in Dec. 2019.

Flg 5 The average Ioad curves by S minutes dunng
each day in Aug. and Dec. 2019

The load predictions in 2022“'2023

pradictions in 2022 winter |

w2 @mcgo.oﬂ SILT

" PV maximum
| output 20.8MW |

[}

! Time (hour)
Prediction 2022.11~2023.4: Diesel engine + PV + Wind = Pure load
2022.11~2023.4: Diesel engine + Wind = Pure load - PV
Prodiction 2022.11~2023.4: Diesel engine = Pure load - PV - Wind

Fig.7 The winter daily load predlctnons
from Nov. 2022 to Apr. 2023
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i
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45000 System Net Load

49000 System Net Load after
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Fig.2 The EESS I's Energy Time-shifting
6(1';‘.12)5 System Net Load 2. TMW
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5975 e
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59,25 | support system |
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with EESS Il real-time rescue

2019.12.01, G4 5.37MW tripped,

without EESS real-time rescue
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Fig.4 The EESS II's RoCoF Real-time Rescue

[ Toad curves 701

"1, One sample every 15 mindtes

" PV maximum ~
| output 7.9MW ,|

'
'

'

'

- . )
00:00 o= 00 1on
'

20100

Black curve: Diesel engine + PV + Wind = Pure load 1
Blue curve: Diesel engine + Wind = Pure load ~ PV |
Groen curve: Diesel engine = Pure load - PV ~ Wind '

Fig. 6 The winter daily load data from Nov. 2019 to Apr. 2020
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Fig.8 The winter daily load predictions
from Nov. 2022 to Apr. 2023
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|Short duration EESS: If one generator tripped, system frequency > 57.3Hz|

Table 1 The results of demand analysis for short duration
application EESS

D

) S /
e

AR

1oy & 7

\1‘%\ ot 7

N Beanariod - SONIY)

ca5 | The shortduration .
h EESS is to increase | ’
. Ls stem virtual inertia| ~ -

Fig. 9 The frequencies of Scenarios 1-1, 2-1, 5-1,
6-1 and 9-1

575 57.3Hz

I Long duration EESS = Diesel generation + Renewable energy - Loadl

Le duration EESS
o 9.8MW

Fig.10 The analysis results of long duration
application EESS

| B |
5000 orev

o Wind
oo R Diesel Gen. - -

oo | PV maximum
| output 33.5MW
D e e i e

1234567 8910111

Fig.12 The daily load curve with PV maximum
output 33.5M in 2022 winter

e
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Fig.11 The daily load curve with PV maximum
output 20.8M in 2022 winter

Conclusion
1. Short duration EESS: ZN(Il\EAE/gl\II'I)WMZMW/lMWh

2. Long duration EESS:
1.8l\(/1EVE\/§.([)).8MWh+8MW/48MWh=9.8MW/58.8MWh(6hr)

3. The Maxima Capacity of Renewable Energy
[Long duration EESS=Diesel generation+Renewable energy-Load|
« 2 Diesel generators with 50% output = 8MW
* Load in 2022 Winter (10:00~15:00) =38MW
* Renewable energy 30MW - Wind 5.8MW = PV 24.2MW
* PV connecting capacity:
- 30.3MW (if PV 80% output)
- 34.6MW (if PV 70% output)
—~ 40.3MW (if PV 60% output)
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