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How can we make the most of locally
produced electricity?
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Energy production and consumption
times don't align optimally
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Central Questions

Increased use of locally generated energy?
Financial viability / advantage?

Take into account:
Feed-in tariff (EEG)
PV installation dates
Internal / neighbourhood trade
Consumption / production (NEDU, PVWatts)
Battery capacity



Model Implementation

Versatile simulation tool
Implemented in MATLAB / Simulink
Wide array of options

Developed with German / Dutch market in mind
but flexible regarding other markets



Houses

Solar panel Yearly power Date of PV
size (m?) demand (kWh) installation (MM-YYY)

1 3500 05-2013

2 |17 2870 0l-z012

3 |32 5800 12-2015

4 112 3280 08-2007

= ] 4098 04-2015

Add house Remove selected house

Simulation settings

Battery cost per kWh =00 €
Battery capacity 7 kWh
One-time cost 1000 €
Initial cost per kWh from utility 0.2881 £
Annual change of cost per kwWh from utility 3.4 %

Date of battery installation 01-2016  MM-¥YYY
Scolar panel efficiency 16 %

Cost per kWh received from micro grid controller 018 €
Compensation per kWh handed off to micro grid controller 0.18 €
Duration of simulation 15 year(s)

Create simulation

Display Output GUI

(This might take a considerable amount of time!)

(Please only click this once the simulation has finished!)
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Euro
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Balance in €

-1000

-2000

-3000

-4000

-2000

-6000

-7000

-3000

i

mortisation without internal trade

House 1 — : . : %
House 2 —— : : : ey
s e sl R
House 4 ; : o SRy

House 5 il S s R

House 8 ——— e e e

] ] ] ] | =

0 2 4 6 8 10

Time in Years

House 1: Consumption: 5,000 kWh p.a., PV: 40 m?,
Installation Date: 01-2004, Battery Capacity: 7 kWh
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House 2: Consumption: 5,000 kWh p.a., PV: 40 m?,
Installation Date: 01-2010, Battery Capacity: 7 kWh



Balance in €
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House 3: Consumption: 5,000 kWh p.a., PV: 40 m?,
Installation Date: 01-2015, Battery Capacity: 7 kWh
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House 4: Consumption: 5,000 kWh p.a., PV: 40 m?,
Installation Date: 01-2015, Battery Capacity: 14 kWh



Internal trade in 3-house neighbourhood

Balance in €

L et B Rt House 1 Internal Trade Only

House 2 Internal Trade Only ;
House 3 Internal Trade Only —— | ¢
House 1 Internal Trade + Bat.
House 2 Internal Trade + Bat.
Ht}us:la 3 Internal Tradt—:: + Bat.
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House 1: PV: 35 m?, consumption p.a.: 4200 kWh
House 2: PV: 45 m?, consumption p.a.: 6000 kWh
House 3: PV: 40 m?, consumption p.a.: 3200 kWh



Amortisation in 5-house neighbourhood

3 with, 2 without PV
Specific setup:
|dentifier Consumption p.a. (kWh) PV Size (m?2)
House 1 4,200 35
House 2 6,000 AL,
House 3 3,200 40
House 4 5,000 0
House 5 SUSI0I0; 0




Amortisation in 5-house neighbourhood
3 with, 2 without PV
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Conclusions

Smaller Feed-In-Tariff = Greater Amortisation

Time until amortisation does not depend
on battery capacity in a linear fashion

Neighbourhoods including houses without PV
lead to increase in internal trade



Future and Related Work

Non-linear battery models (KiBaM)
Internal trade model (llic et al.)
Scheduling and optimisation
Consumption patterns (ongoing work)

Analyses / Optimisation
Velik
VIMSEN (van der Burgt et al.)

hank you! — Questions?
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