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REACH’s dataset

Dataset. CSV documents (x4)
* Device identifier

e Parameter: Energy, Power, Current and Voltage

e Datetime (30
* Value

1 Dispositivo,Parametro,Data,Valore

2 abceb9db88193894b8fb,Potenza attiva,16:
3 abceb9db88193894b8fb,Potenza attiva,l6:
4 abceb9db88193894b8fb,Potenza attiva,ls6:
5 abceb9db88193894b8fb,Potenza attiva,i6:
6 abceb9db88193894b8fb,Potenza attiva,l16:
7 abceb9db88193894b8fb,Potenza attiva,l6:
8 abceb9db88193894b8fb,Potenza attiva,l6:

9 abceb9dbg8193894b&fb,Potenza attiva,

30:
104
32:
103
34:
:04

31

33

35

36:

04

B3

04

03

12/10/2020,"12,8900"
12/10/2620,"12,97600"
12/10/2020,"13,4400"
12/10/2020,"13,2100"
12/10/2020,"13,2400"
12/10/26020,"13,3200"
12/10/2020,"13,16000"
f16/ ,
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Data driven technology for efficiency in Ell

REACH’s dataset
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Data driven technology for efficiency In

energy intensive industries
Energy Intensive Industry (Ell):

Flour mill
Automotive
Oil refinery
Chemical
Steel
Aluminium
Paper
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Data driven technology for efficiency in

energy intensive industries
Energy Intensive Industry (Ell):

 Flour mill

- Automotive DOing more

* Oil refinery

- Chemical i

; Chemica with less

 Aluminium
* Paper
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Data driven project

1 — Data acquisition

2 - Data storage

3 - Data cleaning (filter)

| 4~ Predictive models.
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1 - Data acquisition

@ v

O FastAPI TBD on REACH
* OpenAPI

e JSON Schema
 Docker container

API framework on top of:
e Starlette Web framework
* Uvicorn ASGI server

https://api.bemp.bigdasolutions.com/vi/docs#/



https://api.bemp.bigdasolutions.com/v1/docs#/

R E A C |'| Data driven technology for efficiency in Ell <\ gc!&’!:i)oAns

BIG DATA SOLUTIONS

1 - Data acquisition

O FastAPI https://api.bemp.bigdasolutions.com/v1/docs#/

BEMP API services @@ @

'wliopenapi.json
BigDa Solutions - Energy Management Platform APl service

Servers

variable operations with variables and data fv3
‘“ /variable/ List all variables a |
[ POST /variable/ Create new variables B I
‘“ /variable/{id} Get variable info 2 |

PUT /variable/{id} Modify variable B

[ DELETE /variable/{id} Delete variable - I
‘“ /variable/{id}/raw_data Getraw variable data 2 |
[ POST /variable/{id}/raw_data Add new raw data Y I
‘“ /variable/{id}/processed_data Get processed variable data 2 |

model operations with models and prediction data ~
‘“ /model/ List all models 2 |
I rost T urp— a



https://api.bemp.bigdasolutions.com/v1/docs#/
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2 - Data storage

CrateDB

SQL database for relational and time-series data

* Huge capacity to record/manage data
* Time-series focusing IoT environments

« Simplicity to scale as a cluster (add nodes)
— ability to scale query throughput linearly

e “Shared nothing” architecture
— each node is independent and self-sufficient
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3 - Data cleaning

BigDa own HTML5 development “block coding” Main filters (drag & drop)

* Min-Max clipping
« Set Point (register only when value changes)
 Round time series (time step 15’, 30’ or 60°)

e De-accumulate

Advantages/Features:

* Not required to be a Data Scientist

* Apply to multiple variables

* Modify and apply to all historical data
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3 - Data cleaning

<« Cc @ © | & https;//bemp.bigdasolutions.com/filters/ r Buscar Yy n@o e =
N I

8 Info - Config Filters
Home / Configuration / Filters

Select fitter ~ NEW FILTER - :I Create new filter

m Board

Main filters (drag & drop)

RAW DATA

Deaccumulated
Y

Min-Max clipping

Min-Max clipping

Timestep
Timestep

FILTERED DATA

Refresh Data save filter Save as a new filter

Delete filter

Variable . Date 20/04/2021 - 19/05/2021

Copyright @ 2021 Bigda Solutions .




Data driven technology for efficiency in Ell j\ BIGDA

\../ Sglutions
4 - Predictive models
Machine Learning predictive models
evaluation selection
* Hyperparameter tunning == = = X1
— Genetic Algorithms (AutoML) B B N o DX
e Score to minimize (MAE) ﬁ .@.
- {_b
mutation crossover

Advantages/Features:

* Not required to be a Data Scientist

* IT takes ~1 hour to train each model

* Multiple models for 1 target (different features)
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4 - Predictive models

© | @ https://bemp.bigdasolutions.com/meters/

mn
!

Config Models

Home / Prediction / Models

(£ New Model

Collapse/Expand all = Search item:

Category

- Meteogune

- Planta1

Meteorologia

Copyright @ 2021 Bigda Solutions

= & t¥| | Q Buscar

Edit Model

Name:

Inversor 1

Description:

Model Description

Category:

- Planta 1 :‘

Target variable:

Metegune_prod_1
Attributes:

Metegune temp = || Metegune direct rad =

Metegune _global rad = | Attributes

Model Status

Last predicted data

LD e =

Prediction

& Edit
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5 - Alamrs
BigDa own HTMLS5 development “block coding”

* Comparison tunnel (e.g. Real vs Pred) A
e Constant values

* Non signal/data

* Upper-lower hy§teresis threshold

/\ Upper outer threshold

A4
Upper inner threshold

/ Sensor value
Lower inner threshold

/ / Lower outer threshold

High alarm enabled High alarm disabled Low alarm enabled Low alarm disabled
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BIG DATA SOLUTIONS

5 - Alarms

< ¢ @ © | @& https://bemp.bigdasolutions.com/a _dashboard/ wee o vicrelease e d N BD® =

Alarms

Home / Alarms

Active Alarms

Show| 10 :Ientries Search:

Time 4 Severity Alarm Name Variable Last Value Elapsed time
2021-05-12 06:15:00 Error Lost Values1 Metegune_prod_1 4687 200h59:37
2021-05-12 08:00:00 Warning Over Voltage1 voltage1 0 199h14:37
2021-05-13 06:00:00 Error Lost Values1 Metegune_prod_1 4687 177h14:37
2021-05-13 06:25:00 Error Over Voltage2 voltage2 2369 176h49:37
2021-05-13 07:15:00 Warning Over Voltage1 voltagel 0 175h59:37
2021-05-13 09:35:00 Warning Lost Values2255 Metegune_global_rad 732.64747837612 173h39:37
2021-05-13 14:30:00 Error Over Voltage2 voltage2 2369 168h44:37
Time Severity Alarm Name Variable Last Value Elapsed time

Showing 1to 7 of 7 entries Previous ‘ 1 ‘ Next
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6 - Reports

HTMLS5 development visualization tools — D3.js

 Dynamic and configurable charts that can be exported

* Configure sum/mean variables based on grouped categories

* KPI ratios of manufactured for business side (per ton, or per EUR)

* Customized reports with external Business Intelligence tools
— Using ODBC connector: Power Bl or Tableau
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BIG DATA SOLUTIONS

6 - Reports

<« d @ © | & https://bemp bigdasolutions.com/report/4; . o

¢ woma, e j I

Report Produccion Electricidad
Home / Reports / Report Produccion Electricidad

Name Produccioén Electricidad Label ¥ kwh
aWAN

nt ; . Add new group Date 20/04/2021 - 19/05/202:  Groupby Week :I Move dates n Week
Planta 3 -2 bl Planta 3 .
oo Il

panta 2 [l
mantat ]

LN @D &® =

Log Out

3,000,000

2,500,000
Planta 2 &
Planta 1 o

2,000,000

kwh

1,500,000

1.000,000

500,000

&

Copyright © 2021 Bigda Solutions
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6 - Reports

YEAR VARIABLE Month v Day v
~/ ™\ BIGDA

@ letegune_prod 3

febrero i junio juli i i ici A

a

s

1 5 mil

2 =

3 =

4

5

6 0 mil

7 ene 2020 jul 2020
var_date

8

9

@ Wetegune_global_rad

T mil

Wim2

0 mil
ene 2020 jul 2020
var_dale

@ Metegune_temp
40

20

Grados

1.422.268,0 2.400.290,0 3.307.537.0 3.469.790,0 5.376.817,0 4.776.6270 5.719.951,0 4.560.073.,0 3.730.504,0 2.074.412,0 1.827.014,0 1.005.179,0 -20
ene 2020 jul 2020
> var_dale
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Data governance and legal compliance

General Data Protection Requlation (GDPR

GOPR
European change in data privacy regulation (14 April 2016)

25 May 2018

+ applies to “personal data” (identifiable person)

- compliance from the users to provide some services:
Password access (recover)

Manage users accounts
Provide support

+ Data Protection Officer (DPQO)
- not required
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Data governance and legal compliance
General Data Protection Regulation (GDPR GDPR

European change in data privacy regulation (14 April 2016)
Communications

External: Encrypted with SSL protocols (HTTPS and MQTTSs)
Internal: Virtual Private Network — Secure private network
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Data governance and legal compliance
General Data Protection Regulation (GDPR GDPR

European change in data privacy regulation (14 April 2016)
Communications

External: Encrypted with SSL protocols (HTTPS and MQTTSs)
Internal: Virtual Private Network — Secure private network

Authentication

Cloud: User & Pass with irreversible hash and salted
On-premise: Integrate company’s OpenlD
API: Virtual Private Network — Secure private network
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Data governance and legal compliance
General Data Protection Regulation (GDPR GDPR

European change in data privacy regulation (14 April 2016)
Communications

External: Encrypted with SSL protocols (HTTPS and MQTTSs)
Internal: Virtual Private Network — Secure private network

Authentication

Cloud: User & Pass with irreversible hash and salted
On-premise: Integrate company’s OpenlD
API: Virtual Private Network — Secure private network

Logs
Historical traceability — Detect issues of users
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BIG DATA SOLUTIONS

Quality assurance

APl . Machine 2 Machine communication
* OpenAPI standards with JISON Schema
* Automate services (Jupyter notebook examples)
* TechEmposer - “one of the fastest Python frameworks available”

Composite Framework Scores

Each framework's peak performance in each test type (shown in the colored columns below) is multiplied by the weights shown above. The results are then summed to yield a weighted score.
Only frameworks that implement all test types are included. 100 total frameworks ranked, 19 visible, 81 hidden by filters. See filter panel above.

Rnk Framework JSON  1-query 20-query Fortunes Updates Plaintext Weighted score
uvicorn 420930 101,508 15,638 72,384 7,069 427,794 2,510 16.6%
starlette 337,139 85,960 15,695 60,897 7107 286,158 2,263 15.0%
fastapi 176,759 69,999 15,677 52,570 7119 165169 1,965 13.0%
api_hour 893,034 43,976 7146 28,052 3,995 105,161 1,868 12.4%
aiohttp 141,639 64,928 12,862 33,671 5457 155050 1,514 10.0%
bottle 240,254 59,615 8,233 37172 3,714 297,074 1,373 9.1%
responder 29,027 24,426 10,412 22,954 6,398 29423 1,270 8.4%
morepath 188,510 46,128 6,215 18,918 3,187 245,523 1,037 6.9%
flask 67,749 37,184 6,985 25,689 3,847 90,444 985 6.5%
weppy 212,647 32,905 5419 17,238 1767 290416 845 5.6%
quart 53,047 34,451 13,676 29,213 7 57977 616 4.1%
pyramid 151,684 20,181 1,106 16,210 1,035 310,264 584 | 3.9%
web2py 39,307 10,124 5,842 11,051 1,946 41,144 516 | 3.4%
turbogears 65,656 15,530 1,276 12,350 816 77314 343 | 23%
P django 63,452 20,421 1,596 11,381 766 67,880 339 | 2.3%
spyne 7,388 6,321 1,119 2,365 18 7718 63 104%
racket 1,824 1,138 67 969 (Y 1558 21 10.1%
klein 1,842 667 78 597 37 1,972 14 10.1%
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Quality assurance

APl . Machine 2 Machine communication
* OpenAPI standards with JISON Schema
* Automate services (Jupyter notebook examples)
* TechEmposer - “one of the fastest Python frameworks available”

Database - Time series specific for 10T environment

* Shared nothing architecture
— Provide service without interruption
 Ability to scale query throughput linearly
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Quality assurance

APl . Machine 2 Machine communication
* OpenAPI standards with JISON Schema
* Automate services (Jupyter notebook examples)
* TechEmposer - “one of the fastest Python frameworks available”

Database - Time series specific for 10T environment

* Shared nothing architecture
— Provide service without interruption
 Ability to scale query throughput linearly

Processing services - Uptime of modules

* Docker containers: independent environments
 Kubernetes for containers orchestration
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Risk management

APl —. “Open window” to external communication

* OpenAPI standards with JSON Schema
* On top of:

* Uvicorn ASGI server

» Starlette web framework
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Risk management

APl —. “Open window” to external communication

* OpenAPI standards with JSON Schema
* On top of:

* Uvicorn ASGI server

» Starlette web framework

Database -. “Heart” of the platform

* Shared nothing architecture (independent nodes)
» Database snapshot 1h - S3 bucket (Geographically diff.)
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Risk management

APl —. “Open window” to external communication

* OpenAPI standards with JSON Schema
* On top of:

* Uvicorn ASGI server

» Starlette web framework

Database -. “Heart” of the platform

* Shared nothing architecture (independent nodes)
» Database snapshot 1h - S3 bucket (Geographically diff.)

Processing services - Uptime of modules

* Built and run on containers
* Avoid total blackouts
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Scalability and flexibility

DATA
Preparation &
Cleaning

Cloud

L=
On

premises

MACHINE

LEARNING
Built for Forecasting

[_]

A

Train your
owh models

Machine Learning
APIs

FORECASTING

Continuosly
+
Recommendation

Real Time Energy
Management
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