A Deep Dive into Electricity Markets 
https://youtu.be/GuhOkD4LrqY    
English version
My name is Johannes Lavine. I work at the Laboratory for Electrical Energy Technology of Ghent University. My research mainly focuses on the techno-economic aspects of our future electricity grid, how we’ll integrate massive amounts of renewable energy and how we can add flexibility to our consumption patterns. Electricity is traded on the electricity market where producers - think nuclear power plants or wind turbines, form the supply side.
They sell power directly to large consumers, large industries or to suppliers who serve you and me. That’s the demand side. The electricity market splits into two main parts. First,  the  “forward market” where electricity is traded for delivery the next week, next months, or even years ahead. These deals on the forward market are often bilaterally - seller and buyer agree privately on volume and price. Then there is also the day-market or thespot market, where electricity is traded for delivery the next day. The spot market is very important. It sets the benchmark price, if the spot market is consistently cheaper than the forward market, everyone would naturally trade on that spot market and vice versa.
In practice, the prices from the forward market follow the price of the spot market - with a slight delay. That spot market runs on a public trading platform – like a stock exchange for electricity. Buyers and sellers connect and that actually resembles a traditional stock exchange platform where shares are traded. How does that exchange platform work now?
Well buyers and sellers submit orders all morning. A supplier will send a purchase order to the platform and a producer will send a sell order. At 12 o'clock noon the exchange closes. Then the platform ranks everything.
First of all exchange platform will rank all demand orders from highest to lowest price. Some buyers must have power the next day, think for example of hospitals, or critical industrial process. They will bid sky-high and set a very high price no matter the cost. Next: the orders of companies and regular households are ranked. They also want power but not at any price. Typically those are for example the people like you and me. At the bottem: flexible buyers who are bidding low, typically those companies already bought electricity at a higher price but who are able to ramp up production only if electricity  is cheap.
That ranking of those orders from high to low price is called the demand curve. The exchange platform does the same for the supply side, producers are ranked from cheap to most expensive based on marginal costs. That comes down to fuel costs that a producer needs and the extra costs for maintenance to produce that electricity. That actually ensures that in that supply curve renewable energy and nuclear energy are at the front because they have hardly any fuel cost. Typically then we’ll find modern gas plants, and that supply curve closes with coal plants or with older less efficient gas plants. Where the demand curve and supply curve cross that’s the clearing, all bids to the right of this curve are rejected. That means that some consumers will not receive electricity the next day because the price they bid was too low. On the other hand there will be some producers that won’t be allowed to produce because the price they asked for their electricity was too high. So those bids are rejected, the price that is determined at this intersection becomes the market price. Paid by all accepted buyers, even if they have placed a higher bid.The same goes for the all accepted producers. They all receive the same market price. Even if they were willing to produce at a lower price. Everyone settles at the clearing price. This system creates a number of strong incentives; because you do not know in advance where the intersection of that curve will be and thus what the price will be, consumers are incentivised to set the price as high as possible. 
If they set a price too low they would possibly miss out on electricity. On the other hand, it gives producers an incentive to set the price as low as possible to stay in the game. If their price is too high, there is the possibly that their plant are not allowed to start the next day. This ensures that the price is just high enough and is sufficiently so that producers can earn from it but also low enough, so that the price stays fair. The system actually ensures an efficient and transparent pricing.
Challenges and the energy market 
We face a number of challenges with the energy transition; Historically we come from a system where the electricity consumption ignored electricity price signals or the price on the electricity market. Until now, the production followed demand because demand was always highly inflexible. But renewable energy is not so controllable. Sometimes there is a surplus in renewable energy and sometimes there is scarcity. We must therefore make our future consumption flexible. Aligning it with the supply of the low-cost renewable energy.
That electricity price on the market has an important signal function, if the price is low it means that there is a surplus in energy and so a large supply of renewable energy and conversely if the price high is there may be shortages. We need to relay these price signals clearly to the end users, especially households, so they can adjust their power usage. To this day this is still a challenge. A second challenge that we see is the need for infrastructure.
In the future, electricity demand will surge, requiring new cables above and below ground. That means major investment. Finally, we need a long term vision and stable policy framework spanning multiple goverments, and lasts through changing administrations.
Day Market and Inbalance 
In the future this price signalmust flow seamlessly to the end user so they can flex their usage and align with the market. This could even reduce the cost of imbalance but then they need real control and flexible consumptions. For example charging the EV at the right times, run the heat pump when prices are low. In the future, it will also be important that we provide sufficient storage, especially on a daily basis, to capture short-term energy surpluses signaled by those low prices and then release them later back to the grid. This will become vital in the future. The imbalance occurs when demand and supply of electricity are out of sync. Today, suppliers forecast customers usage a day in advance, predict how much his customers will consume and an estimatation is made especially in regard to renewable energy. How much energy will be available? Sometimes forecasts miss the mark. For example consumers use more or less consumes than expected, then a certain imbalance hits and must be fixed. Typically, we activate so-called imbalance services, this can be for example a contract with a large battery provider or with flexible industries that ramps its demand for electricity up or down to restore grid balance so that demand an supply are in sync again. It is a complex matter, that the grid operator handles. It is also an expensive matter. That’s why, it is imporant in the future to move towards real-time dynamic pricing of the electricity market. So that the need for imbalance services can decrease.

