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Európa első hálózatra kapcsolt akkumulátora
1 MW, Berlin, Younicos és Vattenfall (2012)

Miért számíthat érdeklődésre a NAS® akku?

Piacérett, megbízható konstrukció 2002 óta forgalmazzák
580MW (4000MWh) telepítve a világ országaiban

MW nagyságrendű akkumulátor típusok telepített 
kapacitásának (MWh) részaránya: NAS 45% 

Főként a SZET kiváltására tervezték Japánban

Nem tartalmaz ritka nyersanyagot

Gyors reakcióidő (ms), hosszú kisütési idő (6-8 óra) 

Teljes mértékben kisüthető, 0-100% DOD tartományban használható

Egyedülálló működési referencia 18 év tapasztalat 

Magyarországon eddig nem alkalmazott technológia

A hálózati rugalmasság és a gyorsan növekvő megújuló részarány
integrálása egyre hosszabb kitárolási/kisütési idejű tárolókat igényel 
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R&D in USA, Europe and Japan for EV usage１９７１－１９７６

Development for utility usage Moon Light Project（NEDO)１９８０－１９９０

R&D for Utilization１９９１－１９９５

Start joint R&D

Element R&D

Module/System Development

Experiment/Evaluation
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１９８９
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Ford Technical contribution from BBC
（now, ABB）

Larger capacity  
Battery Cell/Module

Experiment in substation
at industrial consumers

TEPCO – NGK

Cell development

Commercialization
World’s first product of its kind

BBC A04 Cell design

２００２

Ford introduced the principle NGK started R&D of NAS Battery in 1984 and commercialized it in 2002

NAS® akkumulátor fejlesztés története



A NAS® akkumulátor működési elve



A NAS® akkumulátor cella adatai



A NAS® akkumulátor rendszer felépítése



NAS® akkumulátor rendszer konfiguráció



Akkumulátor technológiák összehasonlítása

NGK’s sodium-sulfur (NAS) battery is a world
leader in megawatt-scale, multi-hour advanced 
battery energy storage technology

High efficiency (~85% DC, ~75% AC)

High calendar/cycle life 15-year; 4500, 6 
MWh/MW cycles

High energy density – relatively small footprint

Prompt response – NAS capable of full power 
charge to discharge in 1 millisecond

No emissions, noise or vibrations

No self-discharge or memory effect

Over 18+ years of experience with more than 580 
MW, 4000MWhr deployed globally

A NAS® akkumulátor fő jellemzői



A NAS® akkumulátor alkalmazási területei



580MW (4000MWh) NAS® akkumulátor a világban



Akkumulátor technológiák összehasonlítása
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NAS®
Duration 6 hours or more 
System Size～hundreds of ＭＷ

Redox Flow 

Energy Type BatteryPower Type Battery

Lead Acid LIB Ni-MH Redox Flow NAS®

System Size Medium Medium Small Small Large

Compactness Large Medium Large Large Small

Lifetime Long Medium Short Long Long

System
Cost

Price/kW High Low Medium High Medium

Price/kwh Medium High High High Low

100



Akkumulátor technológiák összehasonlításaAkkumulátor technológiák összehasonlítása



Li-ion és NAS® akkumulátor összehasonlítása

NAS® battery has long cycle life (4500 cycles at 100% DOD) with no temperature dependency

Li-ion battery is sensitive to operation temperature and DOD

Li-ion Battery (Typical) NAS® Battery

1225 1600 (cycles)

Available

Cycles

by different

DOD

4500 

300 

500 
1200 

1500 3750

4700 

(no temperature dependency)

Ref: LLIBTA 2007.5.13

“Development of Laminate-type Mn Li-ion Battery for EV with Rapid Charging”

Ref: Battery University.com][For conventional type]

Capacity 

Reduction

by Cycles



The data other than NAS Battery are the estimated values based on the public information.

A NAS® akkumulátor optimális használati tartománya

NAS and Li-ion batteries discharge range difference provides for “cost effective partnership”
Pending on application NAS can be combined with Li-ion battery
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34MW  (224MWh) NAS

batteries stabilizing 51MW

wind farm.

In operation since 2008

NAS battery 2MW x 17 units
34m

82m

44m

2MW PCS 17 units

Ｔｒａｎｓｍｉｓｓｉｏｎ ｌｉｎｅ

4000 ㎡

51MW wind turbine (1.5MW x 34 units)

34MW (224MWh) NAS battery

Szélerőmű és NAS® akkumulátor 
Rokkasho, Futamata wind farm (Aomori pref. Japan)

Largest BESS
in the world 
in 2008
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Wind forecast and NAS battery is used to deliver scheduled constant power next day.

(NAS battery mitigates fluctuations and forecasting errors)
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Szélerőmű és NAS® akkumulátor 
Rokkasho, Futamata wind farm (Aomori pref. Japan)



Smoothing operation: Absorbing short-time fluctuations
Firming operation: Firm capacity can be supplied as scheduled.

-10,000

-5,000

0

5,000

10,000

15,000

20,000

25,000

30,000

0:00 6:00 12:00 18:00 0:00

P
ow

er
  

[k
W

]

1st Jul. 2007

Overall Output

Wind Farm Output

NAS Battery Input and Output

Discharge

Charge

-10,000

-5,000

0

5,000

10,000

15,000

20,000

25,000

30,000

0:00 6:00 12:00 18:00 0:00

P
ow

er
  

[k
W

]

1st Jul. 2007

Overall Output

Wind Farm Output

NAS Battery Input and Output

Discharge

Charge

-20,000

-15,000

-10,000

-5,000

0

5,000

10,000

15,000

20,000

25,000

30,000

0:00 6:00 12:00 18:00 0:00

P
ow

er
  

[k
W

]

3rd Jul. 2007

Overall Output

Wind Farm Output

NAS Battery Input and Output

Discharge

Charge Charge

-20,000

-15,000

-10,000

-5,000

0

5,000

10,000

15,000

20,000

25,000

30,000

0:00 6:00 12:00 18:00 0:00

P
ow

er
  

[k
W

]

3rd Jul. 2007

Overall Output
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Discharge

Charge Charge
NAS Battery Input and Output

NAS Input and Output

Smoothing Operation Firming Operation

Simulated Condition
- Wind Farm:    30MW 
- NAS Battery: 20MW (120MWh)

Simulated Condition
- Wind Farm:   30MW 
- NAS Battery: 6MW (36MWh)

NAS: 1/5 NAS: 2/3

Akkumulátor technológiák összehasonlításaNAS® akkumulátor kapacitás hatása



PV túltermelés integrálása a hálózatba

Demand

Solar
generation

Discharge

Charge

Output Power 50MW
Energy Capacity 300MWh
Start of Operation March 3, 2016

Improving Demand-and-Supply balance of solar
generation using large capacity energy storage

Non-Solar Generation

Discharge 
during nighttime

Planned PV connections to the grid were suspended due to over-generation

problem. The government of Japan decided on an emergency plan to install 

large scale battery in a short project schedule.

NAS®  （50MW/300MWh） battery was installed only  in 10 months after order.

Kyushu Electric Power 
Buzen Power Station

Store excess electricity
from daytime.

Buzen city substation, Fukuoka pref. Japan

Largest BESS
in the world 
in 2016



Power Conversion System

6kV Substation equipment

2nd bank 1st bank

66/6kV Transformer
(30MVA x 2 units)

Containerized NAS battery
Total 252 containers
Total 50MW/300MWh
Power 800kW/unit (4 containers)

100m

140m

Buzen city substation, Fukuoka pref. Japan

PV túltermelés integrálása a hálózatba



PV túltermelés integrálása a hálózatba

Implementing two charging patterns 

Planned DC Efficiency is confirmed as follows; 

Round-Trip DC Efficiency with battery heater losses: ca. 83%

(Round-Trip AC Efficiency with other Aux. losses: ca. 73%)

Discharge

Charge

-50MW

PM15:00AM9:00 PM23:30

Discharge  according to the demand 
during night time from 5pm.

50MW
25MW

-50MW

Discharge

Charge

Charge according to the 
PV  output.

50MW
25MW

Pattern1: Constant Charging 

Pattern2: Stepwise Charging for PV Discharge Energy : AC237MWh

Charge Energy : AC300MWh
Round-Trip DC Efficiency : 82.9%

(with heater loss 3.0%) 

Round-Trip AC Efficiency : 73.0%
(with other auxiliary )

Discharge Energy : AC234MWh

Charge Energy : AC300MWh
Round-Trip DC Efficiency : 83.1%

(with heater loss 2.4%) 

Round-Trip AC Efficiency : 72.4%
(with other auxiliary )

PM23:30AM7:30 PM16:30

Buzen city substation, Fukuoka pref. Japan



NAS®-Li hibrid akkumulátor rendszer
Varel, Niedersachsen, Germany
2018 November

https://www.ewe.com/en/media/press-releases/2018/11/intelligent-large-
scale-battery-officially-commences-operation-in-varel-ewe-ag

https://www.ewe.com/en/media/press-releases/2018/11/intelligent-large-scale-battery-officially-commences-operation-in-varel-ewe-ag


NAS®-Li hibrid akkumulátor rendszer

https://www.ewe.com/en/media/press-releases/2018/11/intelligent-large-
scale-battery-officially-commences-operation-in-varel-ewe-ag

Varel, Niedersachsen, Germany
2018 November

https://www.ewe.com/en/media/press-releases/2018/11/intelligent-large-scale-battery-officially-commences-operation-in-varel-ewe-ag


NAS®-Li hibrid akkumulátor a primer szabályozásban

Total Output
and Frequency

NAS Output

LIB Output

https://www.ewe.com/en/media/press-releases/2018/11/intelligent-large-
scale-battery-officially-commences-operation-in-varel-ewe-ag

Varel, Niedersachsen, Germany
2018 November

https://www.ewe.com/en/media/press-releases/2018/11/intelligent-large-scale-battery-officially-commences-operation-in-varel-ewe-ag


TERNA energiatároló projektje



TERNA energiatároló projektje

Total 35MW/230MWh 
NAS at 3 substations, 
Commissioned in 2015.



Teheléskiegyelítési alkalmazás AbuDhabi (UAE)

NAS® Battery (108MW/650MWh) at distribution substations (10 sites, 15 systems in total, 4～

40MW/site) connected with Centralized Integrated System Controller (CISC) supplied by NGK.

Abu Dhabi Island Total 48MW

Wathba （12MW）

W59（8MW）
E25（8MW）

GIC（4MW×3sites）

MOSG（4MW）

E14（4MW）

CISC

Musaffah Sub-station
（40MW）

Sira Sub-station
（20MW）

Saudi Border

https://www.emirates247.com/news/emirates/world-s-largest-virtual-
battery-plant-opened-in-abu-dhabi-2019-01-18-1.678218

The project helps the city load balance across its networks during the daytime, 
as well as providing up to six hours backup in the case of grid outages.

Customer (ADWEA) received
„Emirates Energy Award 2015”

Largest BESS
in the world 
in 2019

https://www.emirates247.com/news/emirates/world-s-largest-virtual-battery-plant-opened-in-abu-dhabi-2019-01-18-1.678218


NAS® akkumulátor tűzeset (2011 szeptember 21) 

Joso City, Ibaraki pref. Japan

Since 2002 until 2011: 1 fire incident 
per 300MW NAS systems in operation 
(6,000 modules with 2.2 million cells)

Since renewal to present: No fire accident
580MW NAS systems in operation
(19,300 modules 3.86 million cells)

Damaged battery after the fire incident
2 x 1MW NAS Battery

Cause of the fire: internal short circuit

1) Leakage of active material from cell caused
local short circuit between module blocks.

2) Fire ignited several cells in the module due
to the large short circuit current.

3) Fire spread to other modules.

Front

Back



Akkumulátor tűzesetek 2011 óta

Explosion in Liverpool, UK, Lister Drive 132KV Substation, Sept. 15 2020 
20MW Li-ion battery (LG Chem, integrator NEC)
https://www.liverpoolecho.co.uk/news/liverpool-news/live-updates-fire-rips-through-18934842

Republic of Korea
More than 20 large fires

https://www.liverpoolecho.co.uk/news/liverpool-news/live-updates-fire-rips-through-18934842


World market 60%
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