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Wind farm development phases

Prospecting Wind resource assessment Interconnection & transmission

Financing

PPA

Operations Wind farm design
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Wind resource and wind farm modeling 

Measurements at masts Predictions at turbines

Final wind farm with turbines

Proposed wind farm with met masts
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Wind resource and wind farm modeling 

Final wind farm with turbines

Proposed wind farm with met masts
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Models

Micro-scale

(~10 m – 100 m)

Meso-scale

(~500 m - 2.5 km)

RANS CFD

LES

WRF

CFD - WRF

WRF - LES

CAE FEA, FSI

Onshore, complex 

terrain, fine res., 

approximate

More accurate 

eddy resolution

Offshore, complex 

wind regime, 

coarse res.

Blade forces, 

vibrations, 

acoustics 

Multiple calcs 

Large datasets 

High compute 

High memory/storage

High turnaround times
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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

I am stuck in the queue → Can IT increase my job priority?

Limited

memory
I am out of disk space → Can I have 1 TB more?

Outdated

technology

Fixed on-premises hardware → Fixed simulation time

Reduced

innovation
Reduced collaboration → Limiting jobs running at the same time
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Overcome hardware bottlenecks
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Fixed data center 

capacity limit

C
o

re
s

Finite capacity, usually with

long queues to wait in

Massive capacity when needed to speed up time 

to results, and agile environment when additional 

hardware and software experimentation is needed
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AWS global infrastructure

27 AWS Regions
A Region is a physical location 

in the world where we have 

multiple Availability Zones

Coming soon

85 Availability Zones 
Distinct locations that are 

engineered to be insulated 

from failures in other 

Availability Zones
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High performance computing (HPC) on AWS

Amazon Virtual Private Cloud (Amazon VPC)

3D graphics virtual workstation

License managers and 

cluster head nodes with 

job schedulers

Cloud-based, auto-scaling HPC clusters

Shared file storage Storage cache

On AWS, secure and well-

optimized HPC clusters can 

be automatically created, 

operated, and torn down 

in just minutes

Amazon S3

and Amazon S3 

Glacier

On-premises 

HPC resources

Corporate datacenter

AWS Snowball

AWS Direct 

Connect

Thin or zero client – no 

local data

Third-party IP providers 

and collaborators

Machine learning 

and analytics
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Wide choice of CPU, memory, architectures

Categories Capabilities Options

(AWS, Intel, AMD)

(up to 4.5 GHz)

(up to 24 TiB)

(HDD and SSD)

(up to 400 Gbps)

(ASIC, GPUs and FPGA)

(Nano to 48xlarge)

+ + =

400+ 
instance types



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

Scaling MSC Cradle
NASA CRM aircraft, No. of cells = 237 

million

Costs correspond to the 

us-east-2 (Ohio) region
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AWS ParallelCluster

Integrated with AWS services you need

AWS BatchAmazon FSx 

for Lustre

EFAAmazon EC2 

instances

NICE DCV

One-stop shop 

to set up your 

HPC cluster
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AWS ParallelCluster deployment

pip3 install "aws-

parallelcluster<3.0" --upgrade 

–user

aws configure

pcluster configure

pcluster create –c ./config 

mycluster

pcluster delete mycluster
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HPC partner community

Technology Partners Consulting Partners

This is not a complete list. To view all AWS Partners for this category, visit AWS Partner Solutions 

Finder. This list of partners is current as of October 30, 2022.
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AWS HPC collaborators – Wind energy solutions 

Convergent Science

ANSYS, Inc. MSC Software

Zenotech LtdCONVERGE
CFD SOFTWARE
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Running HPC applications on AWS –
AWS resources 

AWS workshops:

• HPC workshop

• Running CFD applications on AWS

• Running CAE applications on AWS

Blog posts covering:

• Ansys Fluent, LS-DYNA

• Simcenter STAR-CCM+, Nastran

• Open source – OpenFOAM, WRF

• Convergent Science (work in progress)

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/
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Running HPC applications on AWS –
Partner resources 
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Thank you!

Please complete the session 
survey in the mobile app

Kyle Jones

jnesnky@amazon.com

Abishek Naik

abhisna@amazon.com


