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New capabilities

1. Weather (historical, real-time and forecasts)

2. Geodata (micro-climate)

3. Data-driven loads (e.g., AMI fit)

4. Pole creation and import (Spidacalc)

5. Resilience metrics analysis (GLMC)

6. Wholesale market model (CAISO, ISONE)

Validation results

1. 2000-feeder performance test

2. Resilience use-case (🔍)

Project status overview
Use-Cases

1. Hosting capacity analysis (👷) 

2. Tariff design  (🔍) 

3. Electrification  (🔍)

4. Resilience (🔍)

Technology Transfer

1. 5 updates since Sep 2021

2. User/develop training program (🚧)

3. Commercialization plan (with Hitachi)

🔍: currently being deployed/validated

👷: available but under active development  

🚧: not available to general users at this time



Test on 2000+ feeders from National Grid

● Feeders processed with CYME converter (>98% ok)

○ Solutions verified against 2021 load forecast solutions

○ Remaining errors due to model/data issues in CYME

● Major findings using HiPAS (4.2) vs. (DOE) 4.0

○ Simulation speed up (>99% faster)

○ AWS cost reduction (>99% savings)

2000-Feeder Performance Validation



Resilience Use-case Validation

Features added this year: 
● Reformulation of the pole vulnerability assessment in HiPAS 

GridLAB-D power flow module 
○ Line-dependent pole failure vs node-dependent pole failure
○ Ease of integration with IOUs pole databases

● Addition of vegetation geodata module for line vulnerability 
forecasting
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Resilience analysis

                *

* The Grid Resilience and Intelligence Platform (GRIP) 
was funded by the US Department of Energy 
under GMLC 1.5.0.
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Resilience analytics
● Built directly into the power flow module within 

GridLAB-D source code 
○ Pole object
○ Pole configuration
○ Pole mount 

● Child of the overhead line object
● Allows for integration with pole databases that map 

lat/long information onto distribution network models.
● Calculates the moments on the pole and translates into 

the vulnerability metric for resilience.
● Available under an open-source license.
● Alternatively, pole stresses can be populated through 

other commercially available (paid) software
○ SPIDA - implemented
○ Powerlines Pro - future work
○ Others - future work



SCE Resilience Use-cases

Identified use-cases:
1. Which poles to replace?
2. Assess system stability 
3. Identify fire-risk areas where 

poles may fall 
4. Where to stage field crew 
5. Where are poles likely to fail - 

day of events. 
6. Maximizing stability during a 

wind storm 



Tariff analysis

8

• Development of electrical tariff simulation template for HiPAS GridLAB-D 
• Focus on residential tariffs for California IOUs
• Leveraging an open-source world-wide tariff database, OpenEi (NREL) 

User inputs 
parameters

Set simulation 
parameters

Access tariff 
database

Calculate bill Optimize 
desired outputs



Tariff Design - sample output

Simulation Parameters:

• Jan 1, 2020 – Dec 31, 2020  

• 20 houses in San Francisco

• PG&E E-TOU-C3 Region R 



Sample output - cont’d

Simulation Parameters:

• Jan 1, 2020 – Dec 31, 2020 

• 20 houses in San Francisco

• Very good thermal integrity

• Water heater, dryer, and range gas 

end uses

• Heat pump heating system



Sample Output - cont’d



Learning-accelerated powerflow

● Train data-driven linear model in-the-loop with powerflow solver and use it to bypass solver when 
possible

● Update data-driven model recursively whenever standard power flow solver is used



Learning-accelerated powerflow

Recent and current work:

● Improved speed by moving some of the 
implementation from python to C++

● Improved metrics for comparing 
performance to baseline methods

● Currently improving methods for dealing 
with topology change, capacitors, and 
regulators in the learning algorithm

Speed 
improvement

Static 
linearization

IEEE 123 bus network



● Monthly "chiba" releases of 4.3 for final builds
○ First release in May: 4.3.1 (chiba-1)
○ Move GitHub repo from "slacgismo" to "hipas" organization 
○ AWS AMI named "hipas-gridlabd-4.3.##-YYMMDD-master-ec2"
○ Dockerhub images named "hipas/gridlabd:YYMMDD"

● Final release of "chiba"  series planned for September 2022
○ Only bug fixes will be applied after final release
○ Functional changes deferred to next versions (e.g., 4.4, 5.0)

● Focus of production work
○ User and developer manuals
○ Tutorials, video, and training materials

HiPAS GridLAB-D final production release series



HiPAS GridLAB-D training program roll-out

Scan this QR code to get a copy 
of the training application form

or use the following link:
https://tinyurl.com/2mk56vn3 



Thank you
Contact: dchassin@slac.stanford.edu

HiPAS GridLAB-D source online at https://source.gridlabd.us/ 

Documentation available online at https://docs.gridlabd.us/ 


