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GPU functions

* Interpolation

e Maximization

Global
reduce

e Sum product
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* >100 000 identical tasks that

GoHydro

can be solved in parallel

e Efficient memory addressing

Parallellize the search for

Technology for a better society
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Maximize the parallellization
of the optimization problem

<

Scalable algorithm for non-linear
large-scale optimization problems




il GoHydro problem formulation

e Sum production = demand
=> couples all watercourses and all thermal production

=> decompose by energy price

e => 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?
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6. Calculate upper objective limit
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7. Calculate lower objective limit
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Test setup
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sl Calculation time - scaling with case size
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wiisl  Operational case — Hemsil (Hafslund Eco)
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y . . . Gjuva
36 price/inflow scenarios

\

Flatsjo

Bypass Brekkefoss

Hourly time resolution

Brekkefoss

Hemsil 2

Hemsil 1

Bypass Hemsil 2




voecy

6cecy [8STV
TOVTY 0/80%
€/S0v €STOY
Sb/6E 9€V6E
6TLSE
LT68¢€ 2008€
6808¢ G87/€
192L€ 89G9€
€EVIE TS8SE
S09S€ VETSE
J1IYE VAR 4743
00LEE
ev6€€ £867¢
TCTEE 9977¢€
€6CCE 6VSTE
GOPTE 7€80¢€
/€90€ STTOE
60862 86£6¢
18987
1868¢ v96/2
€S18¢ E LyeLe
GTELT g 0£592
/6V9¢ m €18SC
6995 g 9605¢
o 6LEVT
o
T SY6CT =
s8rec = 8 87T o
LSE€TT & TISTZ £
6e5TC 2 _ v6LQT ¢
10L02 m NNOMN [
£ 09€6T
€861 = g bo8T
Sv06T o 976LT
LTT8T 5 602LT
68€LT w Z6v9T
19591 a S/LST
eesT 2 Teett
S06vT — VZ9ET
LLOVT /062CT
evCeT 06TCT
Tt ELVTIT
€65TT I5L01
6€00T
99/0T 2756
LE66 5098
6016 888/
18¢8 TLTL
€Sy 7Sv9
<799 LELS
020S
[6.S cosy
6967 985¢
iy 698¢C
€TEe 75T¢
S8%C GEVT
£59T wﬁ
T QR & = ¢ 0
[UMIN/3] anjeA Ja1em [swn] 28es015

>
dm
& D m
o ©
" m.U m -
1] | -
= C = ¢
z Z 9 ¢
" o & J ;
+ QO “
c »n &
= 9 i

GoHydro_storage

ge

SHOP_stora



il

[UMIN/3] anjeA Jalepp

SINTEF

Water value
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Stochastic optimization
- work in progress
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sl Further work

Double the resources for working on this next six months
* Increase problem size and model complexity
 Compare with state-of-the-art tools

e Common goal with industry to reach a Minimum Viable Product (MVP)
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