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Wind farm development phases
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Wind resource and wind farm modeling

Proposed wind farm with met masts

Measurements at masts Predictions at turbines
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Wind resource and wind farm modeling

Final wind farm with turbines
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Models

Micro-scale
(~10 m-100 m)

Meso-scale
(~500 m - 2.5 km)

CAE
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RANS CFD
LES

CFD - WRF
WRF - LES

FEA, FSI
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Onshore, complex
terrain, fine res.,
approximate

More accurate
eddy resolution

Offshore, complex
wind regime,
coarse res.

Multiple calcs

Large datasets

High compute
High memory/storage

High turnaround times

Blade forces,
vibrations,
acoustics




Wind energy HPC workloads

Pre-construction:

« Wind resource assessment
« Wind farm modeling

« Site suitability

« Offshore — wind/wave interaction (FSI)

Operational:
« Wind turbine aerodynamics/aeroacoustics

* Gear box, tower, platform - heat transfer,
multi-body dynamics, fatigue, vibration

« Load predictions, turbine wake modeling

« Wind farm control
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Challenges

Limited
computing
resources

| am stuck in the queue > Can IT increase my job priority?

Limited
memory

| am out of disk space > Can | have 1 TB more?

Outdated Fixed on-premises hardware > Fixed simulation time
technology

Reduced Reduced collaboration > Limiting jobs running at the same time
iInnovation
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Overcome hardware bottlenecks

A
g5 A e S EESTARE S Fixed data center
capacity limit
g g : :
3] cl: —
) O ,
Finite capacity, usually with Massive capacity when needed to speed up time
long queues to wait in to results, and agile environment when additional

hardware and software experimentation is needed
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AWS global infrastructure
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A Region is a physical location Distinct locations that are @ Coming soon

in the world where we have engineered to be insulated

multiple Availability Zones from failures in other
Availability Zones
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High performance computing (HPC) on AWS

On AWS, secure and well-
optimized HPC clusters can
be automatically created,
operated, and torn down
in just minutes

Machine learning
and analytics

s
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Amazon S3
@ and Amazon S3
Glacier
00| Third-party IP providers |
’7 20| and collaborators
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Amazon Virtual Private Cloud (Amazon VPC) C\\

3D graphics virtual workstation

License managers and
cluster head nodes with
job schedulers

U

Cloud-based, auto-scaling HPC clusters
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Wide choice of CPU, memory, architectures

General purpose
Burstable
Compute-intensive
Memory-intensive
Storage (high 1/0)
Dense storage
GPU compute

Graphics-intensive

Choice of processor

Fast processors

High memory footprint

Instance storage

Accelerated computing

Networking

Bare Metal

Size
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Amazon Elastic Block Store
(Amazon EBS)

Amazon Elastic Graphics

Amazon Elastic Inference

S,

210105,

instance types



Scaling MSC Cradle

MSC Cradle v2021.1 (scFLOW) - NASA CRM aircraft; 237 million cells
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(23 . AWS ParallelCluster

O

0

select « e One-stop shop

solution
- — - @ to set up your
_ . N e @ HPC cluster

Integrated with AWS services you need

G L 0%

Amazon FSx Amazon EC2 EFA NICE DCV AWS Batch
for Lustre instances
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& AWS ParallelCluster deployment

Dlj [aliases]

ssh = ssh {CFN_USER}@{MASTER_IP} {ARGS}

[global]

cluster_template = default
update_check = true
sanity_check = true

" " ' ' _
p 1 p 3 1 n S t a l l aw S [cluster default]
key_name = msc-demo
1A "
parallelcluster<3.0" —--upgrade REEEiatd
master_instance_type = c5n.large
base_os = alinux2
—user vpc_settings = default
queue_settings = compute,mesh
s3_read_write_resource = *
dev_settings = default
. fsx_settings = fsxshared
aws configure
[fsx fsxshared]
shared_dir = /fsx
storage_capacity = 1200
\ deployment_type = PERSISTENT_1
pcluster configure SAAIEGEL 1P = 55D
per_unit_storage_throughput = 100
daily_automatic_backup_start_time = 00:00
automatic_backup_retention_days = 30

pcluster create -c ./config e
mycluster [vpc defaul]

vpc_id = vpe-XXXXXX
master_subnet_id = subnet-XXXXXX
compute_subnet_id = subnet-XXXXXXX
use_public_ips = false
pcluster delete mycluster ———
enable_efa = true

aws placement_group = DYNAMIC
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HPC partner community

Technology Partners Consulting Partners
DNANnexus |
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aws _ i ) This is not a complete list. To view all AWS Partners for this category, visit AWS Partner Solutions
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AWS HPC collaborators - W
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ONSHORE WIND TURBINES

® ANSYS, Inc.

Comprehensive Wind Turbine Simulation Solutions
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With an automated workflow for 3D
computational fluid dynamic wind farm
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Convergent Science
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simulation & inspection solutions,

2ZENDTECH Home

The results from our participation in an Innovate UK funded project to help develop wind

power in the UK have been disseminated. The second Simulated Wake Effects Platform for
Turbines (SWEPT2), led by DNV GL, is developing a CFD-based simulation capability, using
our zCFD code and data from EPIC.

ind energy solutions

MSC Software

»

Zenotech Ltd



Running HPC applications on AWS -
AWS resources

aWws

S

. Storage, Quotas and Budgets

AW S k h ° lll. Create a HPC Cluster
WO r S O p S ° IV. Create a GPU Visualization
Node

H P C WO r' kS h O p Simcenter STAR-CCM+

1. STAR-CCM+ Installation

2, Running STAR-CCM+

Running CFD applications on AWS

4. STAR-CCM+ Benchmarks

Running CAE applications on AWS

VIl ANSYS Fluent

ANSYS Fluent

VIIL. FDS

MSC Marc Installation

Blog posts covering:

The first step is to upload the install files by following the steps in 'Creating a S3 bucket'. The following example is assuming MSC

[ A n SyS F l u e n t LS - D Y N A Marc 2021.1 version, however a similar process could be followed for other versions as well.
/ Assuming you've done that, lets connect to the cluster via DCV:
.
* Simcenter STAR-CCM+, Nastran
! uster dcv connect fea -k ~/cae_ohio.pem --show-url
* Open source — OpenFOAM, WRF
! Open a terminal, then lets check what's in our S3 bucket:
° .
« Conve rgent Science (WO rk in prog FESS)
You should see the contents of the bucket listed which should include the installation files. Proceed to type the following
commands which will download the installation file from your S3 bucket to the cluster.
aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved. Lets firstly move to our /shared drive by typina:
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https://www.hpcworkshops.com/
https://cfd-on-pcluster.workshop.aws/
https://catalog.us-east-1.prod.workshops.aws/v2/workshops/8885ed02-5402-4426-818f-edee72b5a07a/en-US/

Running HPC applications on AWS -
Partner resources

Welcome to SimCompanion SIEMENS  Topics v Browse v Groups »19  Siemens
The MSC Knowledge Base for Technical Articles, Documentation, Webinars & more

SIMCENTER

Aws Deployment Gl"de How to setup a cluster and install STAR-CCM+ in Amazon Web Services (AWS)

The present article considers the creation of a cluster and installation of STAR-CCM+ in AWS with a suggested
configuration. This configuration may vary depending on the needs and purposes of the user.

Home AWS Deployment Guide Pre and Post Visualization on Cloud @ Dec 11

Contents

= . iz DETAILS@
Pre and POSt V|Sual|zat|°n on CIOUd The present article considers the creation of a cluster and installation of STAR-CCM+ in AWS with

a suggested configuration. This configuration may vary depending on the needs and purposes of

Digimat

Adams Last Updated: Aug17,2021 | T the user. For more information please consult AWS Parallel Cluster.

Simufact ) o ) ) )
The following configuration is considered for this present guide:

Pre and Post Visualization < You can install pre- and post-processors on an Amazon EC2 instance al ¢ Turn off Hyper-Threading (HT): AWS instances have HT turned on by default.

on Cloud All the pre and post processing, translation, and solver capabilities can e Elastic Fabric Adapter (EFA) and a cluster placement group.
There are various ways to connect to this EC2 instance from your ma * Usage of C5n.18xlarge because of its high-performance CPU, high-bandwidth networking, and

Connect to the Cluster . L
2 : the EFA network interface capabilities.
using NICE DCV machine using NICE DCV. P

(Graphical) Amazon Web Services (AWS) offers the ability to create scalable compute capacity to power your

aWS © 2022, Amazon Web Services, Inc. or its affiliates. All rights reserved.
S



Thank you!

Kyle Jones Abishek Naik
jnesnky@amazon.com abhisna@amazon.com
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