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GridLAB-D Open Workspace (GLOW) is a project to
deliver a web-based graphical user interface for
GridLAB-D. The open-source user interface aims to
augment GridLAB-D in a more intuitive, user-friendly
manner, contributing to wider use of the simulation
technology.

Hitachi aims to achieve the intuitiveness of the tool
by employing human-centered design approach. The
process includes defining requirements for the
interface through researching the potential users
and designing the interfaces according to the
discovered requirements.
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« Overview
« GLOW Requirements and Installation
e Tutorial
= Homepage and Model Library
= Model Library — Create a new model (IEEE 123 with XY)
= Viewer
= Model Library — Create a blank model
= Time-series power flow
= Integration Capacity Analysis
= Electrification
= Grid Resilience
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Overview of GLOW
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Background

» GridLAB-D
« Developed by DOE and PNNL.
» One of the most advanced distribution planning tools
* Ability to model
 DERs
* End-use energy consumption

* Barriers
+ Lacking GUI
* No established method for DERs impact study
» Extensive training and experiences

* GridLAB-D Open Workspace (GLOW)
 Distribution planning method and modeling platform
« A user-friendly environment for users Examples of GridLAB-D CLI
* A web-based GUI
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GLOW Solution Architecture

« https://glow.hero-energy.com

= Keyword: glow, hero, energy User Interface
Model Library/ Viewer

Simulation Library
Post-Processing

« Key Features
= An open-source platform for distribution planning
= Designed for distribution resources planning API

= Web-based GUI for GridLAB-D Data Management
Analysis

Configuration

Data Lake
Input data
Model data
Simulation results

*  Other Features
=  Support deployment on workstation/cloud

Standardized analyses examples:

o Power flow

o Integration Capacity Analysis (ICA)
Post-processing for result realization Simulation Engine
Generate feeder topology for visualization GridLAB-D

: . : GLOW

Designed for cross-organizational collaborations

© Hitachi, Ltd. 2021. All rights reserved. 6



GLOW Information Architecture HITACHI

Inspire the Next

Validation
OpenFIDO
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GLOW Requirements and Installation
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» CPU Architecture: AMD64

« Example: i7 Intel(R) Core (TM) i7-8565U
* Operating System

* Linux

* Example: Ubuntu-22.04.1 on AWS
EC2

* Windows 10 Enterprise

* GLOW cannot be installed
directly in Windows 10. It can be
installed within Virtual Machine
such as Oracle Virtual Box

» Example: Windows 10 Enterprise
with Virtual Box 6.1 and Ubuntu
22.04.1

* Not support
* Windows in AWS EC2
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» Free Space .
Y Oracle VM VirtualBox Manager
« Before fresh installation of Linux File  Machine Help

40GB B oo e $P.

o
New Settings Discard Start

. . K = =) General
« Before installation of GLOW Docker ol i
Operating System: Ubuntu (64-bit)

® 25 GB (&] system

Base Memory: 4096 MB
Processors: 4

Boot Order: Fl , Optical, Hard Disk

d C P U C O re Accelera;n: ng;»y\MD-v, Nst:; Pa;ng, KVM Paravirtualization
) pisplay

b 4 CO res Video Memory: 16 M8

Graphics Controlier: VMSVGA
Remote Desktop Server: Dsabled

i Ra m Recording: Disabled
Storage

] Controller: IDE
4 G B IDE Secondary Device 0: [Optical Drive] VBoxGuestAdditions.iso (58.32 M8,
M SATA Port 0: vb10.vdi (Normal, 35.00 GB)
°
Operating System s =

@ MNetwork
Adapter 1: Intel PRO/1000 MT Desktop (NAT)
USB Controller: OHCI
Device Filtevs:r 0 (0 active)
Shared Folders: 1
© Description

Controller: SATA
* Ubuntu 22.04.1 e
(7 usB
[] Shared folders
None
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» With Windows 10,
Open VirtualBox

« Install Linux

« Open browser
* Login to GLOW
* Homepage

= https://glow.he
ro-energy.com/

» Download GLOW
Package

* Check required
package

= Git
= Docker

= Docker-
compose

e Run GLOW service
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File Machine View Input Devices Help

Activities © Google Chrome

* Open GLOW

j@vb: ~/GLOW

:$ cd GLOW

$ sudo docker-compose up -d

» Check some modules [sudo] password for 3

Creating
Creating
Creating
Shutdown GLOW e
package Creattng
Creating
Creating

» Error messages

network "glow_default" with the default driver
db .

eb

neo4j

gldc

simsvr

restapi

initdata

nginx

S

x| +

C  Q search Google or type a URL

» Open GLOW again
(with error)
® Run GLOW SerVICQ B GLow Local

Open GLOW

Google

Q_ Search Google or type a URL

a a

open v |[ m README.md

49

50 User_full_name, user_title, user_company field can be modified here too

51

52

53

54 If you have run GLOW-Docker already, and change the login credential using above method.
You will have to reset the GLOW-docker

55

56 To initial state for new credentials to be effective. Please follow "Resetting GLOW-
Docker to initial state” after modifying the login credentials

57

58

59

60

61

62

63

64 Stopping GLOW Docker:

65

66 1. At the root of the cloned repository, execute "docker compose down"

67 * A user may execute " sudo docker-compose down" depending on how the host
machine is set up

68

69 Resetting GLOW-Docker to initial state:

Stop GLOW-Docker by "docker compose down"
Delete all the files within "storage" folder under the root of the cloned folder

Start the GLOW-Docker by "docker compose up -d"

79 Re-creating the container image for new version of GLOW-Docker:

Run the following command: "docker compose build --no-cache”

89 Minimum Requirement (Docker for Linux)
20

91 Docker engine and docker-compose

92

Markdown v Tab width: 8 v Ln 68, Col 1
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Tutorial
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GLOW sign in
* Homepage

» https://glow.hero GridLAB-D Open Workspace (GLOW)

—e ne rgy'COI I I/ GLOW is a graphical user interface for GridLAB-D that provides a more intuitive and user-friendly environment for researchers, planners, developers, and regulators involved in advanced electric grid
technology deployment.

° Lo i n GLOW is a fully functional, freely available and widely supported open-source tool based on existing GridLAB-D technology and made available for a period of at least five years. The open-
g source tool augments and replaces the command-line interface for GridLAB-D

The interface is developed to create input models and for execution and control of the simulations.

« 3 Modules

GLOW visualizes complex information, is scalable for big data simulation, and maintained by a
reliable vendor to encourage widespread utility adoption

= Model Library

= Simulation
Library

= Post-Processing
* Model Library
= Overview

» OpenFido

(. N

Howtousersoftware  Forum  Developers  Contact ~ Copyright  Privacy
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Joseph Chongfuangprinya &

= GLOW ez

* Model Library

= Qverview

- e PR o« . - PR S— . o« . . . .

.. .. .. . .o .. .. .. ..

e C t = = = = = = -

reate a hew evrEDm evcEDaE evrEDm evcrEDa evrEDm evcrEDa evrEDa evrEDa evrEDE

JC_MinModel_Plus_ JC_06_IEEE- JC_06_|EEE- IEEE13_original_gith 8500_V3 JC_Minimum_Model JC_IEEE123_29Jan_ JC_IEEE123_29Jan_ R1-12.47-
m Od e | DER_V004_Interpola 13_MinMadel_Plus_ 13_MinModel_Plus_ ub _0205.21 To_Modify DO_NOT_DELETE 1_Taxonomy_for_Pu

te_March31 DER_V003_Interpola DER_V001 blic_Test

te

= |EEE 123 .
with XY S

. -

= Validate ovDa

JC_Webinar_123_Te
St_NOXY
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Joseph Chongfuangprinya &

I«

* Viewer

» Qverview with IEEE
123

* Map

= Layer Panel

= Right-hand Panel
= Side Bar

= Setting
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= GLOW.s:

* Model Library

« Create a new model B - e

n
Blank model
= Validate ks evUZDw evzme evzma eveEma evzm® evEme evzme evzma evz@®
Test_TAC_Blank_Mo JC_Test_123_Sep10 04_IEEE- IEEE123_ABE_TEST 04_IEEE- 04_IEEE- 04_IEEE- 04_IEEE- EMPTY_ABE_TEST5
del _withXY 13_MinModelPlusEn 6 13. 13.

131 _| _| 131
M M dUseV1_addmarket dUseV1_addbattery duUseV1_addsolarcli dUseV1_addsolarcli dUseV1_addapps1
* Openin Viewer

n Conf|gurat|on —y ) e - - . iy - Gy
evrDw eveDE evzme evzDa evZEE evZmE evzme evznDa evZEE

. EMPTY_ABE_TEST4 EMPTY_ABE_TEST3 EMPTY_ABE_TEST2 01_Blank_Model_w_ 02_Blank_Model_w_ Chandra_Grid_Resili JC_MinModel_Plus_ JC_06_|EEE- JC_06_|EEE-
le) S pa Cl ng Modules_V01 8500_Lib_V01 ency-IEEE13-based DER_V004_Interpola 13_MinModel_Plus_ 13_MinModel_Plus_

te_March31 DER_V003_Interpola DER_V001

te
o Conductor
oConf|gurat
evzOE evzDg evzDe evzDa evzZmE evzOE evzDe evzDe evzZOE
IEEE8500_SLAC IEEE13_original_gith 8500_V3 Nicky 02-11 JC_Minimum_Model JC_IEEE123_29Jan_ JC_IEEE123_29Jan_ R1-12.47- JC_Webinar_123_Te
ub

[ ] S u b st a‘t i on validation test 0205.21 To_Modify DO_NOT_DELETE 1_Taxglr:co_r¥;{or_|>u StNOXY
= Lload

= line
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file

= House 1,
Cooling Set
Point = 72

= House 2,
Cooling Set
Point = 68

= |nverter, PV 3.0
kW

¢ Run Power flow
* Create Charts
= Voltage
= Current

« Export option

= GLOWunz

* Create a model from

pR— .o
e P
.. -
evrzDhe evrFDw
Test_TAC_Blank_v3 Test_TAC_Blank_Mo

del_v2
. .
e PR
. .o
euvOh® evODa
JC_Minimum_Model JC_IEEE123_29Jan_
020521 To_Modify

Public

evrzDha

Test_TAC_Blank_Mo
del

evEDa

JC_IEEE123_29Jan_
DO_NOT_DELETE

—
. e e
..

evCEODe

JC_Test_123_Sep10
_withxY
.

e
-

evreDha
R1-12.47-

1_Taxonomy_for_Pu
blic_Test

evcEDha

JC_MinModel_Plus_
DER_V004_Interpola

te_March31
.
e
..
euvOD®
JC_Webinar_123_Te
Sst_NoXY

evcEDa

JC_06_IEEE-
13_MinModel_Plus_
DER_V003_Interpola

te

8

23\ Joseph Chongfuangprinya

e JRE— —
e e “e s e
.. S ..
evEDE® evCEDw evrhwe
JC_06_IEEE- IEEE13_original_gith 8500_v3
13_MinModel_Plus_ ub

DER_VOO1
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l B cwow x [
€« C ) & glowhero-energy.com/pages/modellibrary o 12
» Create a model i

from files = G L O ana . Models ulations Pos essing esources/Downloads Joseph Chongfuangprinya &
* Run ICA Al “ Public o=
° View result |n You have not created any models

ICA template

» View result in
Viewer b

© Hitachi, Ltd. 2021. All rights reserved.



HITACHI

Electrification Inspire the Next

» Create a model from

files

* Run Electrification

= With charging

profile

* View result in ICA

template

Charging profile

1/1/20000:00 1496.67
1/1/20000:15] 837.33
1/1/20000:30| 1266.67
1/1/20000:45| 724.67
1/1/20001:00[  680.00
1/7/200022:45| 1676.67
1/7/200023:00,  886.67
1/7/200023:15|  880.00,
1/7/200023:30]  880.00
1/7/200023:45|  580.67

B cow
< C (Y & glowhero-energy.com/pages/modellibrary - 2 % B O MO 2 :
= GLOWuun Models e Joseph Chongfuangprinya 8
Model Library
[ =
[i L e
ICA_Model
models used of uniimited
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l B clow I + G
é

C () & glowhero-energy.com/pages/modellibrary o 2 % PO MO 2 :

» Create a model
from files

GLO Wz Models simulations Post Processing esources/Downloads Joseph Ghengfuangprinya &

Model Library

* Run Grid Resilience

Al “ Public g =
= With
windspeed
prOflle OUE evEDE

* View result in Grid
Resilience template

Hourly wind profile

2020-01-01 00:00:00 PST, 5
+3600s,9

+3600s,7

+3600s,13

+3600s,17

+3600s,22

+3600s,35

+3600s,70

+3600s,75

+3600s,80

2 models used of uniimited
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GLOW is supported with funding from the California Energy Commission under grant EPC-17-043.

Very Wuck

Hnk Y

California Energy Commission
California Public Utility Commission
South California Edison

Pacific Gas & Electric

Sunrun

Kevala Analytics
SLAC

Gridworks
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