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Agenda

« Who is Greenko
« What is the AS-IS situation
« Greenko pilot: What we achieved

« AWS conceptual architecture: Renewable energy asset
optimization

« Greenko architecture
« Costs
« Live demo and Q&A

« Complete survey
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Greenk®

Who is Greenko?

Greenko is one of India’s leading renewable energy companies,
replacing fossil fuels with integrated decarbonized energy and grid
assets enabling sustainable and affordable energy, with a net installed
U capacity of 6.2 GW across 15 states in India
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What was the AS-IS situation

 Currently all infrastructure is on premises

- Telemetry data collected every 30 seconds

- No consolidated view of data

« Sites store data in historians/SQL databases

- Data visualization via GE Proficy Cimplicity
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Greenko pilot: What we achieved

Ingest live data from 100 wind turbines
« Dataingestion
* 93 tags per turbine
* Collection frequency — 10 seconds

* Hydrate loT data lake
» Highly available and scalable IoT data lake
» Data visualization
* Live operational dashboard of a wind farm for 100
turbines
» Dashboard refresh rate of 1 minute
* CloudWatch I ————————————
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AWS conceptual architecture: Renewable
energy asset optimization
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Greenko
architecture
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Greenko Cloud
architecture
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Greenko 28 Cloud
architecture
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Key architecture decisions

L

On-premise site

Custom JSON format in Kepware for AWS loT Core
« Default Kepware format is

) i tamp”: 1621342568627,
not timeseries friendly alues': |

¢ id": "GW-0SWPPL.T@2.Inv25tate™,
%,"t': 1621342564327 g AWS IOT
7147 “GN-OSMPPL.TB2. HubSpd”, : Greengrass
E, "t": 1621342564327 g HED
e Custom format that Device
reflects timeseries data (Ezmﬁ)

{"id": "GW.OSWPPL.T12.T_ROTOR", "v": 114.400002, "t": 1630413336084 },
{"id": "GW.OSWPPL.T125.AVAIL PREV NETHOURS", "v": 737, "t": 1630413336084
{"id": "GW.OSWPPL.T12.T_VALOUT", "v": 1.20000005, "t": 1630413336084 },

{"id": "GW.OSWPPL.T12.YAW PRES", "v": 224.300003, "t": 1630413336084 },

{"id": "GW.OSWPPL.T125.ACCESS_NOK™", "v": 20097.6152, "t": 1630413336084 },
{"id": "GW.OSWPPL.T12.V_WIN_UNFILTER", "v*: 11.1000004, "t": 1630413336684 },
{"id": "GW.OSWPPL.T125.AVAIL", "v": 99.6999969, "t": 1630413336084 },

{"id": "GW.OSWPPL.T12.U_BUSBAR", "v": 1189.59998, "t": 1630413336084 },
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Key architecture decisions

« Amazon EC2 M6g instances powered by AWS Graviton2 for Amazon EMR —-—-» @gg

: Amazon
* 15% improved performance at up to 50% lower costs for EC2 . EMR

Region:  Asia Pacific (Mumbai) * I

.|

Amazon EC2 Price (On Demand) Amazon EMR Price @ :
. Amazon |

53
Business
er hour ZD ne

%0.4048 per hour $0.15 1
$0.8096 per hour $0.308 per hour
$1.2144 per hour 50.462 per hour

$1.6192 per hour $0.616 per hour Aggregates

General Purpose - Current Generation

.......

4 per hour

$0.202 per hour
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Key architecture decisions

 InfluxDB instead of Aurora Serverless to store time series data

« RDBMS database is not correct fit for timeseries data
* InfluxDB delivered the performance requirements for the live dashboard
« InfluxDB costs less for the required performance

4L|ue[}ashboard ....................................................................................................................................................... 1 ...................................... l .............

N RN s E RN R NS EEEEEAEEEEEEAESAEEEEEREESEEAESsEEEEEsEEESEEEEEEEEEES, NN A s E A AN NN AN AR AN RN AN EAE NN AEAEEAANEEEEANEAAEEEESSEEEESEESEEEEEEEEEEE

r
. Grafana on EKS «—— |nfluxDB on EKS -

NN E NN NN RN EEEE N EEEE NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE

i m R R R R R R R R R R R R R R R R R R R R R R R RN R R RN R R R R R R R R RN R R R RN R R R R R R R R R R R R R R RN RN RN AN AN AN AN AN AN AN AN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

aws

N1 © 2021, Amazon Web Services, Inc. or its affiliates. All rights reserved.



Key architecture decisions

e InfluxDB on Kubernetes (EKS)

 InfluxDB is not highly available (HA) by default
« HA option of InfluxDB not available in Mumbai region

« HA SAAS option had higher cost and requires data egress
* Need for root level control of cluster

US-West
® (Oregon)
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Costs: Initial solution
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Cost Projections Wind Farm 1 - 100 Wind Turbines
93 total tags per turbine | 58 hot tags (35 cold) | 10 sec intervals

Monthly Cost in USD without tax

Ingestion AWS loT Cf)re . 81.00
Amazon Kinesis 3.00
Storage Amazon S3 11.00
Amazon EC2 480.00
Amazon EBS 22.00
Compute Amazon ECS (Grafana) 300.00
Amazon EMR 113.00
AWS Lambda 5.00
Amazon SQS 6.00
Networking Elastic Load Balancer 60.00
Amazon Route 53 1.00

Security AWS Secrets Manager
(SSL certificate) 10.00
Analytics Amazon CloudWatch 13.00

Data was collected continuously as more turbines were brought on line; this the difference in costs across same services
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Costs: Optimized solution
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Cost Projections Wind Farm 1 - 100 Wind Turbines
93 total tags per turbine | 58 hot tags (35 cold) | 10 sec intervals

Monthly Cost in USD without tax

Optimized Monthly Cost in USD without Tax

Ingestion AWS IoT Core 81.00 AWS IloT Core 107.31
Amazon Kinesis 3.00 Amazon Kinesis 5.77
Storage Amazon S3 11.00 Amazon S3 23.08
Amazon EC2 480.00 Amazon EC2 for Amazon EMR 285.00
Amazon EBS 22.00 Amazon EBS 34.62
Compute Amazon ECS (Grafana) 300.00 Amazon EKS (Influx + Grafana) 87.14
Amazon EMR 113.00 Amazon EMR 40.38
AWS Lambda 5.00 AWS Lambda 3.46
Amazon SQS 6.00 Amazon SQS | )
Networking Elastic Load Balancer 60.00 Elastic Load Balancer 115.38
Amazon Route 53 1.00 Amazon Route 53 1.15

Security AWS Secrets Manager AWS Secrets Manager
(SSL certificate) 10.00 (SSL certificate) 5.77
Analytics Amazon CloudWatch 13.00 Amazon CloudWatch 76.15

Wow! 9x reduction

Data was collected continuously as more turbines were brought on line, this the difference in costs across same services
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Costs: How does this compare?

Video streaming Basic subscription
Cost of a basicvideo = ¢899 per service provider
streaming subscription month Provider 1 $8.99
Provider 2 $12.99
Provider 3 $8.99
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Thank you!

Avneet Singh

aavns@amazon.com
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