DuraMAT

Durable Module Materials Consortium

A RESEARCHER s GUIDE To THE
DURAMAT DATA HUB:

How To MAKE IT WORK FOR YOUR PROJECT AND RESEARCH

@ Eg&gg&ﬂggﬂ;}?ls Network ',_2 @ Sandia National Laboratories



What is a Data Hub?

Simply,

A software platform that provides a virtual laboratory with a robust
method of secure data management, data exploration, and
dissemination, allowing the remote researchers to work efficiently
and effectively.

Organizationally,
The Data Hub is part of Capability one: Central Data Resource.

Technically,

The Data Hub is series of customizable software elements
iIntegrated to provide a data repository and website, deployed in the
cloud.

Follow along or more help at: https://datahub.duramat.org/dataset/help-and-tutorial
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https://datahub.duramat.org/dataset/help-and-tutorial

What Can the Data Hub Do?

e Support a variety of experimental workflows
* Archive a wide variety of heterogenous data
e Support linking to outside resources

* Archive or link to data tools

e Capture metadata

* Provide quick visualization of some data

e Secure web portal

e Queryable interface to easily locate data

* Provide programmatic access to data

* Allow customization as needs arise
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https://datahub.duramat.org

AWS Cloud

Login  Register

Home Projects Data About Help

> ©
3 (& r
§ S g Data :
g él% Warehouse E
7 SEE b :
S M (]
Upload and archive your data. w '
Share data with others. Q L A B 1 i : :
E : ir(_;_hlv_es : Extraction and
(<)) ' o * 4 Translation
E @%@ g %. Extraction and heccccccadB . e ncccnns "
@ ?‘ﬁ?x_”ftf”‘als Network ;:EN.RE‘!_ () o Nt oo ) A SLAG 5t T 2 Translation g
Lab 2 : 5 5
- ® ¢ B 3 A
z;:x:c;:;e data team with questions and feedback about the data hub. Language: ‘E @ % g o
o ﬁ : M, £ 42
4 Lab 3 ; 2 o)
o ‘ 2 S =+
Ancillary sites o : 2 g
: Manual Upload 5 °
¢ | and Data Access ™ v
httpS//thOOISIbIgOV ﬁ@ : Web Interface 7
wv 4
— :
https://pvdata.duramat.org @ | partner 1 ﬁ; z
£ : 5
https://github.com/DuraMAT & @%@ :
. y [
https://github.com/EMN-Data Partnern| :

ﬁﬁDuraMAT NATIONAL RENEWABLE ENERGY LABORATORY <« SANDIA NATIONAL LABORATORIES <+ LAWRENCE BERKELEY NATIONAL LABORATORY + SLAC NATIONAL ACCELERATOR LABORATORY

Durable Module Materials Consorti


https://datahub.duramat.org/
https://github.com/DuraMAT
https://github.com/EMN-Data
https://pvtools.lbl.gov/
https://pvdata.duramat.org/

Data Management Architecture
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Enphase Microinverters

Datasets

Security Applied Here

New Orleans

NREL Soiling Map
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.CSV

Read Me
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System 11472 (time-series)
.zip(multiple.csv)
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Data Security

& EDuraMAT

Dataset

csv
PDF
TEXT
XML
% JSON

PG, GIF, PNG
Excel

Project Files or Resources

Links to external sites or
data

\ \

Team Member Access:
Authenticated members can see
all project information, and
contained datasets and files

{ Public Access:

The public can see project
names, descriptions and
abstracts
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e Researcher logins via Cognito
* Login access works for all datahubs
Data security applied at dataset level
All data uploads as “private”
Three Project Member permissions
* Member — Can see all data in
project
e Editor — Can add new datasets and
data
 Admin — Can add new members to
project

e Data uploads only from:
* DuraMAT researchers
* \etted data sources
(no general public data)
* Public data release under administrative
control, requires authorization.
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What’s in the Data Hub

For project members: =

For the public: s’ * Project datasets
* All project descriptions and abstracts * Data tools
e Data tools e All publicly available datasets
* Publicly available datasets 1. Back side defect imaging in crystalline silicon photovoltaic
1. Albedo Data for Bifacial Systems m Od“_l es- _ . o
2. Coatings to Reduce Soiling and PID Losses 2. lde"ntlfymg. Degradation Mechanisms /7 Fielded Modules
3. NREL Soiling map and supporting data using .Lummescence and Thermal {magmg
4. Bifacial Experimental Single-Axis Tracking Field 3. Combined Accelerated Stress Testing
data - - 4. Effect of Cell Cracks on Module Power Loss and Degradation

A / Projects / Coatings to Reduce Soiling ... / WattGlass Baseline Performance /

Glass Slide Transmittance .. # Projects DuraMatHelp  CKAN Data Tools  Image

4 / Projects / Enphase Micro-Inverter / New

New Orleans Info g;iijf:vmnsmmance O e = natamainer || iaage .
— " Data Tool Links:
o 1. Rd Tools
| 2. Photovoltaic String Calculator
3. PV Climate Zone Stressors
4. 1V Curve Corrections
5. Clear Sky Detection
pe ....and more

eeeeeeeeeeeeeeee
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Google analytics July 1 —Aug 10, 2020:

T 51 5 481 B New Visitor M Returning Visitor

e Projects Data About Help A A

Number of Sessions per User | Pageviews

Data Tools 1 .31 3,286
load and archive your data. Access data tools built within
Share data with others. the DuraMat data hub.

Sessions Pages / Session

@ ook GNREL @ D]  sae= 676 4.86
J\ /\«_/\/\_/WW-——

Contact the data team with questions and feedback about the data hub.
CKAN API

Data Hub Stats .

o

ES United States 208 (39.69%)
2. &= Indi 32 (6.11%) &
137 DuraMAT Users -
3. Germany 24 (4.58%)

63 PrOjECtS 4. [ 1 France 22 (4.20%)
128 Datasets 5. B Chile 21 (4.01%)

N 6. [@ China 21 (4.01%)

70 Public Datasets PP P
2120 Files and Resources o B Al 16 (s
9. = Spain 16 (3.05%)

-
o

Netherlands 13 (2.48%)

1 I 208
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How do | set up my project?

A. Design the Project Archive B. Project Description Form

Workflow https://datahub.duramat.org/dataset/new-project-request
1. Round robin experiments

2. Running data archive  Category of project

; Accelerated testing
3. One-shot Synthesis
Adhesions and adhesives

Coatings

Encapsulants and barriers
Mechanics and cracking

Module forensics

Data analysis and quality assurance
Predictive simulation

Modeling

Field Data Studies

H20,

Soiling,
Pressure,

.................. thermal load, etc.

AAAAAA

VVVVVVYVYVYVYYVYY

e Title
* Lead Organization and Pl name

120 P 0
Binting enerpy

Measurement

* Supporting organizations
Data and Analysis « Current Status (Awarded, Complete, in progress)
1. Instrumentation » Abstract (Detailed description of the project and its goals)
2. Metadata * Access List (What DuraMAT members need to get to the data)
3. Validation / QA o What kind of data access does each member need:
4. Moving data o Member, Editor, or Admin
5. Other team access
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https://datahub.duramat.org/dataset/new-project-request

How do | put my project data in the Data Hub?

@ / Datasets / Create Dataset

:: :: D u ra M AT Home Projects ~Data About

Durable Module Materials Consortium

Title: | eg. A descriptive title

. Select the project
4/ Projects . Click “Add dataset”

1
2
| —— 3. Fill out interactive form
4
5

= Projects

My Projects

. Click button “Add Data”
. Fill out interactive form

& Administrati Orderby:  Name Ascending
ministration

Add Project

License: | Creative Commons Attributi.. |«

()&= Thermomechanical cell demonstration

4 Datasets
Predictive Simulation capability build up test

i Project Tree Dataset Metadata

*Author: | admin

o Accelerated Testing Institution: | NREL

o Adhesion and Adhesives A/ Projects / Test 1
Conductive Polymer — Techno-Econon Data Source Type: | Lab and Experimental
Adhesive =
- SiRlect Lab and Experimental
Composites E dtech
156 Modules conomic and techr] JNFSRRINENENNNNNN Test 1 ot |~ st anopn -
Reliability of HE Datasets Environmental - select an option
Cells with Cu Test1 N s Conditions:
ctivity Stream .
Contacts S Dataset ATest Project for Upload and Access Messurement Types
¢ ASU PV Reliability Data atasets £ Administration ) leasurement Types:
e BandBData AT Recipient Institution (PI: Doe, John)
e Coatings Edit Project SubsLab 1, Lab2
Coatings to Reduce Bulk Edit Datasets Status Awarded e S

Abstract A place to test uploading and downloading files.
Feel free to work within this project, but do not store any
real data here

Soiling and PID
Losses < Add Dataset
H-H, Anti-Reflective, 2

and Anti-Soiling

A / Projects / Test 1/ Another Test Dataset / Add New Resource

& Project Tree
Project Owners
* Test1
L Test2
.Adm‘ms"a‘m Data: & Upload @ Link
Ben Ellis
Anubhav Jain Name: | eg. January 2011 Gold Prices
Created On August 24,2017, 10:51 AM (UTC-06:00 Description:  Some useful notes about the data

- | Oryou can use the APl and
perform the same steps

programmatically.

You can use Markdown formatting here

Format: | eg. CSV, XML or JSON

Previous Save & add another m

© What's a resource?

A new multiple file (bulk) upload feature is in test and will o ie
be available next month.
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How do | get my project data?

. . # Projects NREL SoilingMap  Soiling Data ~ Online Map Data_Oct_2017.csv
Using the Website
= Email Maintainer # Manage

1. Loginto the Data Hub (For private project data only) o 1 17.ca0
2. Click on Projects and select the project from the list

3. On left hand menu, click “Datasets” I
4
5

URL: https://datahub.duramat.org/dataset/34897add-3765-4205-9571-3de6f408d06f/resource/7a76577a-0f92-43ec-9654-228fa8c44745/downl.

Site information

. Click the dataset you want to access from the list —p—
. Select the data you wish to see (“View”) or download arie

Grid | Graph = Map 83 records « 1 -83 » Q Search data Go » Filters
% Projects NREL Soiling Map Soiling Data ~_id County State System... Start Year End Year = Mean SRatio SRatio Uncertainty Median SR
1 Colfax County New Mexico  Soiling ... 2013 2016 0.997 0.001 0% perd A
= Dataset 2 tuna County  NewR "o lects ~ NRELSoilingMap ~ Soling Data  Online Map Data_0ct 2017
= - ; rojects oiling Map ~ Soiling Data nline Map .csv
ih 3 Imperial Count: Calift
g’ Soiling Data - Data and Reso ’ Imporl Couty _ Cok
Data and Resources resno County al -
T s e o oniine Map e -
ject ID 15e1b647-f59! 6 ‘Yuma Count; Arizo}
Metadata Broject Ty ] Data_Oct_2017.csv
7 San Luis Obisp... Califg
Dataset ID 34897add-3765 8 Pima Count Adiz
Activity Stream y

URL: https://datahub.duramat.org/dataset/34897add-3765-4205-9571-3de6f408d06f/resource/7a76577a-0f92-43ec-9654-228fa8c44745/downl.

Honolulu County  Hawd Site information

# Administration

&8 Data Explorer

(3% Online Map Data_Oct_2017.cs/

Edit Metadata

O fier & Domload [ Edit X Fullscreen <> Embed

Edit Resources Site information
Add N R v ) Grid | Graph Map 83 records « 1 -83 » Q | Search data Go » Filters
ew Resource . -
Data Site ID 3.cs/ O riet @ Edit —
©DAAAPI raph Type

Medisn SRate [%/dsy]

Bars v
Field soiling data

Group Column (Axis 1)

County v
7% pataSiteID4.cs/

Do mload (& Edit

Series A (Axis 2) [Remove]

Median SRate [%/day] .

Add Series

Can | change the data?
Click “Edit” next to the name of the file
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Accessing data without the Web App

All items stored within the Data Hub is assigned project UUP'D_‘ Pt“éjeft °‘t’er"‘e"" page
. . e . roject datasets page
a Universally Unique Identifier (UUID); projects,

# Projects Enphase Micro-Inverter
datasets, data fil d istered
datasets, data 1ies... and even registeredqa users e i
' g O e
N Datasets Project ID 6448b09a-f253-4e5¢-9a97-e9e88b628df5
Activity Stream
# Administration Enphase Energy Inc. provided NREL micro-inverter data for PV systems located in Denver, Phoenix,
A / Users /MCCat Minneapolis, Seattle, and New Orleans. Data were provided as zipped CSV files with one file per PV system
Edit Project ID and include sequential data for all the micro-inverters included in a PV system.
Bulk Edit Datasets
Another Test Dataset i
U U I D 1 Resource Add Dataset Project Metadata
u Se r Test upload point Members patasets 5
(a.k.a API Key) — ST s ;
o fe Created On 2018-07-10T19:52:59.278123
s
® PV Field Data
|

User Page Mr. Cool Cat 1 Resource et
dataset UUID — Dataset page

EETT  Compendium of photovoltaic degradation rates

Followers Datasets
1 Resource 2 3 e 5
0 1 3 an excel file showing degradation found in published literature across multiple international locations and # Projects = Enphase Micro-Inverter = EnPhase time-series data- ...
Edits across PV technologies. See associated publication at:...
321 = Dataset h i iesd Email Maintainer
EnPhase time-series data - New :
Data and Resources
C1i0Zud Sample Instrument Synthesis and Log File orleans - Data and Resources
Username Metadata
mecat 3 Resources
This is a data set containing a single synthesis process Project ID 6448h09 Sa-debe-Batr00a28h628df5
Emall (XD XU Dataset ID 3d125242-2008-4270-bb48-21b046f3cada
mrcool.cat@friskieU.edu
Member Since C1i07%u3 Sample File Uploads
August 3,2017 4 Resources 5% Ne 1Orleans Info O lier
A series of different files showing different formats and examples
State
active XML s Iiii Site and system information for New Orleans deployments
APIK ) -
ey [ G General Standards Documentation R ReadMe @ lier
55053875-2F25-3878-8¢F3-
96012725505 1 Resource Useful information about data
Standards and best practices for researchers and users
S~ w System 36471 ® e
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Accessing the data file through API

All files are accessible for download from the API, but CSV
files are special, and the API will allow for querying and
accessing records in the CSV file' Access resource data sia a reb AP ith po rerful query support. Further information in

CKAN Data API

the main CKAN Data APl and DataStore documentation.
Endpoints »

4 / Projects / Enphase Micro-Inverter / New Orleans / New Orleans Info The Data API can be accessed via the following actions of the CKAN action API.

Create https://datahub.duramat.org/api/3/action/datastore_create
& Email Maintainer =~ Manage [ORVWIIEGIN | VIGHEEY

NeW Orleans InfO Update / Insert https://datahub.duramat.org/api/3/action/datastore_upsert

Site and system information for New Orleans deployments Query https://datahub.duramat.org/api/3/action/datastore_search
Query (sia https://datahub.duramat.org/api/3/action
& Data Explorer sQL) /datastore_search_sql
Querying »
Add Filter
Grid  Graph = Map = 46records | « 1 -|46 » Q | searchdata Go » Filters Query example (first 5 results)

https://datahub.duramat.org/api/3/action

First Data Collection: 2013-06-18T20:46:01 @ Latitude / Longitude fields /datastore_search?resource_id=3796002f-017e-4420-95d3-89bfcf5@bf91&limit=5
Inverter Family: M215 £0JSON field .
Longitude: -89.91 Query example (results containing ‘jones’)

PV Module Manufacturer: Renogy Latitude field https://datahub.duramat.org/api/3/action/datastore_search?q=jones&
PV Module Model: RNG-250D

Latitude: 30.04 Latitude E| resource_id=3796@02f-217e-4420-95d3-89bfcf5ebfol

_id: 21 -

Enphase Site ID: 241036 Longitude field Query example (7ia SQL statement)

Inverter Count: 24 Longitude E| https://datahub.duramat.org/api/3/action/datastore_search_sql?sql=SELECT *

from "3796002f-0172-4420-95d3-89bfcf5@bf91™ WHERE title LIKE 'jones®

Example: Javascript »

Cluster markers Example: Python »

import urllib

url = 'https://datahub.duramat.org/api/3/action/datastore_sear:
fileobj = urllib.urlopen(url)

print fileobj.read()

ap ties by Stamen Design (CC BY 3.0). Data by O
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APl Demo
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Need more help?

Go to the Data Hub https://datahub.duramat.org

Go to Projects > DuraMAT Help > Datasets > Help and Tutorial

 Data Hub User’s Manual — Covers all of this and more

 DuraMAT Data Hub Api Walkthrough - Another copy of the APl iPython notebook
e Video Tutorial
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