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Capturing, processing and analysing high volume 

smart meter data to support energy efficiency 

and enable the smart grid





















































Demand Response & Control
• CHPs

• Heat pumps

• Storage

• E-mobility

• Household appliances



Hosting:

• InterXion, Frankfurt

Connectivity:

• EuNetworks, 1Gbit Fiber



Stack:

• Linux (Ubuntu, latest LTS)

• Java, Python, Scala



Database:
• SQL  NoSQL  SQL

mySQL:
• Scaleability through sharding

• 1 meter  1 table

• Generic measurment storage with variable 

columns

• Finetuned to optimize for high sequential 

and random access throughput

• TokuDB as storage engine:

• avg compression factor 4, max 5,

at 3x throughput



Storage:
• Raid10 for peak performance

• 12 x 6TB spinning discs / server

• System designed to sustain > 50k meters at 

1 measurement / s per server.

• Possible to go up to 100k meters with extra 

finetuning.

• Bounded by storage capacity: 

• 28.8 k meter years uncompressed

• 115.2 k meter years compressed

 Reconsidering which RAID?



Meter Hardware:

Today: Real power for each phase at 0,5 Hz

Future: I (24bit), U (16bit) for each phase at 

8kHz

Better appliance recognition

Frequency detection for DR

Replacement of ripple control receivers

(Rundsteuerempfänger)

But: New possibilities  New problems

• Preprocessing

• Compression



NILM (Non Intrusive Load Monitoring)

(i.e. pattern recognition in time series data 

from electricity meters)

• Supervised vs. unsupervised

• What is our groundtruth?

• Realtime vs Batch

• Which machine learning approach works?

Today: Low hanging fruits only , 

33% load attributed correctly

Tomorrow: > 90%? In real time?



Challenges
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