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CASE STUDY

How to anticipate negative electricity prices




Background on the European electricity
market

There is no single electricity market within the European Union, but rather a market in each member
state, coupled with that of neighboring states. This coupling is done through the interconnections of
the European electricity transmission network, whose capacities are fixed due to their technical design.
As long as the interconnections between two states are not saturated, there is no price difference
between the two states.

Electricity is bought and sold on a wholesale market offering different products that correspond to
different delivery dates and durations. Spot products, which are delivered the next day of the same
day, are distinguished from term products whose delivery is set at a more remote date with delivery
durations ranging from one week to several years.

Term products are standardized products, for example the delivery of 1 MWh of electricity in base or
peak. The prices of term products are the average of the anticipated spot prices over the considered
period.

Spot products are, for the day-ahead, hourly products, with delivery the next day. For example, the
purchase of a 1 MWh production for one hour between 8am and 9am, delivered the next day. For
the intraday maturity, these are half-hourly, hourly or blocks of several hours products, which can be
exchanged on the same day, up to 5 minutes before delivery.

The spot price of electricity in France is set daily through an auction organized by EPEXSpot exchange.
Participants can submit buy and sell offers until noon, and the resulting equilibrium price is calculated
taking into account the supply and demand for electricity as well as cross-border capacity exchanges.
The spot price fluctuates depending on the availability of production and can be negative in the case of
non-storable renewable electricity overproduction. In this case, consumers can receive money for using
electricity, and producers can be forced to pay to get rid of the excess. They are therefore encouraged
not to produce when prices are negative.

It is through this mechanism that the different electricity markets aim to balance the network so that
electricity production always remains equal to consumption.

Webdyn Solution : how to anticipate negative
electricity prices

Every day at 1 pm, the electricity prices are known for each hour of the following day. This makes it
possible for a photovoltaic solar energy producer to anticipate and cut its production at these time
slots.

The WebdynSunPM is monitoring and control gateway for photovoltaic power plants. It has a software
overlay that allows the equipment on site to be controlled. This can be the inverters, whose power

can be regulated or which can be stopped on command. A common application is to connect the
WebdynSunPM'’s relay output to a motorized circuit breaker that can cut off injection into the network.

Using a partner monitoring platform (for example, S4E’s EnergySoft platform), electricity prices can be
retrieved online and the information to open or close the relay output can be given by POST request as
shown in the example code below.
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For this architecture to work, the WebdynSunPM gateway must have a permanent connection with
the partner platform. This is possible either through a particular mobile phone operator that provides
a public IP address and a VPN, or by installing the gateway behind a router in the photovoltaic power
plant’s information system.

Example of code

Below is an example of a Python script to close the WebdynSunPM relay output. After retrieving the
gateway identification cookie, the SetState function of the test_relay script has its state variable written
to O to close the relay.

import requests

import json

# Log into the WebdynSunPM and retrieve cookie

login_url =192.168.0.1/login’

payload = json.dumps({‘user’: ‘userhigh’, ‘password’: ‘high’})

headers = {{Content-Type’: ‘application/json’}

response = requests.request(“POST”, login_url, headers=headers, data=payload)

# Close the relay of the WebdynSunPM

function_url = ‘192.168.0.1/lua”?test_relay.SetState’

payload = json.dumps({'state’: ‘0'})

headers = {*Content-Type’: ‘application/json’}

response = requests.request(“POST”, function_url, headers=headers, data=payload)
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Benefits

The use of this technology allows electricity producers to anticipate negative electricity prices and,
consequently, to optimize production and reduce their impact on the network. The proposed solution,
based on WebdynSunPM, is easy to install and configure, and allows producers to act quickly and
efficiently. The immmediate benefits are time and money savings, as well as reduced impact on the

network.
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