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 >7100 000 identical tasks that o

GoHydro

can be solved in parallel

* Efficient memory addressing

Parallellize the search for

Technology for a better society
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Scalable algorithm for non-linear
large-scale optimization problems




sl GoHydro problem formulation

* Next volume = Previous volume + inflow + discharge in — discharge out

* Sum production + power flow in = demand + power flow out
=> couples all nodes, all watercourses and all other production

=> decompose by water value and energy price
* => All decisions can be made independently in parallel

* => Need to search for optimal multipliers for relaxed restrictions

Technology for a better society
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GoHydro-algorithm

Start P 1. Adjust step size

¥

2. Calculate constraint violations
¥ No

3. Update constraint multipliers
¥

4. Update decisions Upper limit — Lower limit < Max gap?

¥

6. Calculate upper objective limit
) 4

7. Calculate lower objective limit
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First phase of
GoHydro —
proof of
concept
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Current phase of GoHydro —
MVP for market modelling
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* Use GoHydro to calculate sol(st,)
water values systematically
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Topology
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sl Case overview and calculation time

* Hentet fra mai 2022 >000
_ 4500

* 88 scenario 4000
* 56 prisavsnitt _ 3500
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* 25% fylling i start = 2000
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500

Sesongmodellen SHOP GoHydro



Results — Songa
slill  blue=sesmod/shop, red=gohydro
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Results — Haukeli
slill  blue=sesmod/shop, red=gohydro
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Results — Tokke
slill  blue=sesmod/shop, red=gohydro
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Results — Byrte
slill  blue=sesmod/shop, red=gohydro
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Detailed hydro
Wind and Load
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Aggregated hydro

5 years, 3-hour resolution, 88 years history

Modelling EMPS-dataset, 29 areas,
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Price calculation example (single scenario)
sl Blue = SHOP, Orange = GoHydro

* Calculation time SHOP 489 s
* Calculation time GoHydro 21 s
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