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Raising trends and questions
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- Electricity market cooperation
- Unpredictable characteristics
- Grid stabllity

¢ - Controllable energy producer
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Raising trends and questions

: - ‘9. 4 = e ‘- Ty e

- Power quality & dependability — ese'@ e =07 W T8
- Environment-friendliness gun gy -1 ey
'ﬁig‘ M;@. EE? iﬁu ~‘iﬁ 1i 9
aa E=a ' ~—

- Cost of PV panels

- Electricity market cooperation
- Unpredictable characteristics
- Grid stabllity

- Controllable energy producer

Reduce consumption

HIGHYDLTALE
LABORATORY




2021. 01. 26. BUTE High Voltage Laboratory

Focus of this paper

- Residential level, considering
- Growing demands
- Growing share of renewables
- Reverse power flow
- Economical reasons
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Focus of this paper
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- Making change at this level affects the whole system
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Search for proper energy storage

Energy storage assistance across the line

Challenges
Volatility Low Utilization Congestion Security “Dirty” Power
Fuel Generation Transmission Distribution Services
Hedge risk Baseload arbitrage Higher utilization Stability Power quality
Benefits

Energy discharge

EES in peak
shaving

/

Energy storage .
Power generation

Load profile
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Search for proper energy storage

Residential level peak-shaving aspects:

- Energy use 3-10 kWh/day /Hungary/

- Average RES sized to 7 kW /Hungary/
- Several cycles a day for 2-4-hour periods

- Low maintainance at 1500 operated hours/year
- Efficiency

- Respect to the environment
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Search for proper energy storage

Residential level peak-shaving aspects:

- Energy use 3-10 kWh/day /Hungary/

- Average RES sized to 7 kW /Hungary/
- Several cycles a day for 2-4-hour periods

- Low maintainance at 1500 operated hours/year
- Efficiency

- Respect to the environment

- Cost should be viewed against the long term costs of the
lack of peak-shaving
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Search for proper energy storage

- Using batteries for residential purpose
- Latest versions are less harmful, more reliable

SUMDMARY OF THE ANALYSED BATTERY TECHNOLOGES

Batterv Lead- Nickel Lithium | Na% Elow
types acid based based based
Power range, | 1-30 140 1-100 500-50000 30-7000
EW
Power T5-300 130-300 | 150-315 150-240 30-150
density,
EWikg
Cost per | cheap moderate | expensive | expensive expensive
cycle
Efficiency, % | 60-93 60-90 £5-100 8590 60-80
Cycles at | 100-1000 [ &600- 1000- 2000-4500 1000-
20% DOD 2000 10000 10000
Maintainance | high low low, high
required, stable safety temperatures
safety circuits
Envirenment | toxic Cd 15 | partly recyclable
Temains, highly recyclable
recyclable | toxic
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Search for proper energy storage

- Using batteries for residential purpose
- Latest versions are less harmful, more reliable
- Li-ion, of course, wins in efficiency, fails in cost
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S Lead-acid e | [ | &M and replacement costs
- I 1 S0 band (68% probability) 2
g 1 Range of possible values for ALCC (95%)
1 T I
w
w 0 100 200 300 400 500 600

Annualized life-cyclecosts, ALCC (€/kW-yr)
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Thinking ahead of future grids

- System not designed for distributed power generation
&
- High replacement costs

-> slow and well designed transition
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Thinking ahead of future grids

- System not designed for distributed power generation
&
- High replacement costs

-> slow and well designed transition
1. Intermittent, random, uncertain loads

2. Voltage variation, power flow — transformer regulation
3. Higher voltages — household appliances
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Thinking ahead of future grids

- System not designed for distributed power generation
&
- High replacement costs

- slow and well designed transition
1. Intermittent, random, uncertain loads
2. Voltage variation, power flow — transformer regulation

3. Higher voltages — household appliances

- Smart energy management
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Using neural networks

Smart energy management

- System with learning mechanism,
recall mechanism

- Layers for parallel processing of
behaviour patterns e v
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Using neural networks

— Outer temperature of a given week of a given year
2005
Smart energy management . -
f\ 2008
- System type - 2
’ Inpl'It type g285 ,lr‘.A A | Il ik A / - ggi% \\
» Target g vy R Nl AV VAW et s
- # of layers SN N IR A é—o\
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- Presence profile /-
- Heating profile
- so far.
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Using neural networks

Outer temperature of a given week of a given year

Smart energy management zgsl .
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Using neural networks

Future prospects:

- Expand system for
- Augmented comfort level

Temperature .
Arrival at home Leaving the house

System assisted by \l/ Traditional system \l/
B I |

neural network

Time
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Using neural networks

Future prospects:

- Expand system for
- Augmented comfort level

Temperature 2
Arrival at home Leaving the house

"D

System assisted by \!/ Traditional system
neural network

- Adaption for new profiles
- Raised awareness of energy consumption =
- Opportunity to link smart home applications ,71
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Thank you for your attention!

TOTH, Zoltan

Hungary, Budapest
H-1111, Egry Jozsef u. 18.

Tel.: +36 20 310 7686
E-mail: toth.zoltan@vet.bme.hu
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