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of AMG-based preconditioners
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Results for real-field ensemble
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"preconditioner™: {
"type": “cprw",
"use_well weights": "false",
"add wells": "true",
"weight_type": "trueimpes",
"finesmoother™: {
"type": "ParOverILUe",
"relaxation™: "1"
b
"verbosity": "e",
“pre_smooth": "1",
"post_smooth": "1",
“coarsesolver": {
"maxiter": "1",
"tol": "©.l0000000000000001",
"solver™: "loopsolver",
"verbosity": "e",
"preconditioner™: {
“type": "amg",
"alpha": "©.33333333333380003",
"relaxation": "1",
"iterations": "1",
“coarsenTarget”: "12e0",
“pre_smooth": "1",
“post_smooth™: “1",
"beta": "@",
“smoother": "ILUG",
"verbosity": "e",
"maxlevel”: "15",
"skip_isolated": "e",
“"accumulate™: “1",
"prolongationdamping": "1",
"maxdistance": "2",
"maxconnectivity™: "15",
"maxaggsize": 6",
"minaggsize”: "4"
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What’s the idea?
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Select some parameters



What’s the idea?

Extract linear systems from simulation



What’s the idea?

Tune parameters to



What’s the idea?

Tune parameters to
improve runtime for individual systems



What’s the idea?

Use parameters for full ssmulation



AMG, Norne CPR, Norne

— e Sttty P e e [

L)

o 500- 100- . .

-g 90 * * L .

-4 o - . . =

g 400 . L Y (NI N S e B
., ® ) o ) ® . o

g 300 - . * ) Teose

— - .’" o* 70- ° e ’ .

© ¢ ° e

GJ 3.‘. - [ ] e

_E 200 . ..‘. - 60 - LR

7 a8 . .

0.0 0.2 0.4 0.6 0.8 0.0 0.1 0.2 0.3 0.4 0.5

Expected relative reduction of the linear solver time




(S) @wI] DA|0S Jeaul]




Expected relative reduction of the linear solver time



AMG, Norne
S — I T




CPR, Norne




Runtime (hours)

8_
6_

4 -

2_
O_

i Default

0 10 20 30 40 50

Models



Runtime (hours)

i Default
e Tuned

8_

6_

4 -

0 40 50

0 10 20 30

Models



0.25-

0.20-

0.15-

0.10-

0.05-

0.00 -

Relative improvement in runtime

—0.05-

-0.10-

-0.15-

Models

50



relaxation (cpr) I [0.288, 1.0]

pre_smooth (cpr) I [0, 2]
post_smooth (cpr) I [0, 3]
alpha I I [0.0072, 0.99]
relaxation I [0.58, 1.0]
coarsenTarget I [2482, 6394]
pre_smooth I [0, 5]
post_smooth I I I [0, 7]
beta I [0.0, 0.1]
skip_isolated I I [0, 1]
prolongationdamping I [0.818, 1.33]
maxdistance I I [1, 9]
maxconnectivity I [9, 19]
maxaggsize I [2,12]

minaggsize I [2, 9]




pre_smooth (cpr) I

post_smooth (cpr)




To be published:
An automated and resource-efficient approach to
parameter tuning of AMG-based preconditioners for
efficient reservoir simulations
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