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Helen Challenge — started 15.1.2015 at 9:00 am

Simulating demand response capability of Battery Energy
Storage System

Battery Energy Storage Systems (BESS) has a capability to disruptively transform power production,
power transmission and electricity markets. One possible utilization of the BESS is demand response
at the Nord Pool Spot, spot electricity market. Helen Oy is analyzing possibilities to operate the BESS
at the spot market. Your task is to produce an optimal algorithm, which could be used to simulate
operation of the BESS and the value of the BESS at the spot market. Preferred platforms for the
algorithm are Matlab (Simulink not included) and Excel.

This is a true competition, and the winner is awarded with lots of fame and a gift card to
Verkkokauppa.com (500 €). Submit your license free algorithm and the best one to fulfill the
requirements — wins.

Following guidelines can be followed, but are not compulsory. If you can think “out-of-the-box” or you
have some better ideas, please do it as you like. Figure 1 illustrates one possible demand response
scheme.
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Figure 1. Spot price 1.1.2013 - 7.1.2013
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Task:
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You are to produce a logic, license free algorithm, which controls charging and discharging of the
BESS by the daily updating spot prices. The idea is to charge batteries when the spot price is low and
discharge batteries when the spot price is high. Buy low, sell high principality. Hourly spot prices
updates daily, thus your algorithm has to work chronologically. Only next day prices are known at
1300 hours CET. Algorithm should take account the next day and remaining hours of the present
date. Do not cheat and use future prices, which are not yet known to predict control. Use the historical
Fl area price data of 2014.

Input: : — Output:
Hourly spot Algorithm specifications: L, Value of demand response
price (2014 - Charging/discharging is done (€/a)
reference during one spot hour
data) - Price difference min. 20%
between charge and discharge
_
—» Charge/discharge cycles
Guidelines:
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Use Matlab or Excel.

Proper code commenting practice is compulsory.

Participant has to agree with the MIT free software license terms and include license term in
the code. More information about the license:

You can assume charging and discharging takes one hour and only during the current spot
hour. No overlapping of hours during the charging or discharging.

You can choose the capacity of the BESS freely i.e. 1LMWh, but it has to be adjustable.
Battery is fully charged at the beginning of the test.

You have to use full year spot price data of 2014 FI area price.

Pay attention to price predictive model. Next day spot prices are known at 1300 hours CET.
Assume the BESS to have energy losses, meaning the price difference between charging and
discharging has to be at least 20%. Price difference (markup) has to be adjustable as well.
You don’t have to calculate battery wear.

Finally, calculate charge-discharge cycles and yearly market value of demand response. One
full charge and full discharge is one cycle.

Spot market data is available at:

More information about Nord Pool Spot day-ahead market is available at:
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http://en.wikipedia.org/wiki/MIT_License
http://www.nordpoolspot.com/historical-market-data/
http://www.nordpoolspot.com/TAS/Day-ahead-market-Elspot/
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Competition rules:

The competition will run from 15™" of January 2015 at 9:00 am until 1%t of February 2015 at 11:59 pm
and it is open for everyone (person or team). The best working algorithm will be rewarded with the gift
card to Verkkokauppa.com (500 €) and the winner will be notified and contacted via email and name
displayed on Helen Oy website (hitp://www.helen.fi). The criteria of evaluation are simplicity and
optimization time. Any code sent to competition is license-free, which can be used by anyone.
Participant has to include following MIT license free term in the code with correct name and year:

Copyright (c) <year> <copyright holders>

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights

to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is

furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in

all copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN
THE SOFTWARE.

Further info and submission:

Submissions (Matlab code or excel file) and questions should be posted to Janne Huvilinna,
janne.huvilinna(at)helen fi, titted “My Optimal Demand Response Algorithm (name of the participant)”.
Submission have to include contact information of the participant.
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