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Value Proposition

Integrated Grid Planning: The “Must-Haves”

Capability
Conventional 

Wisdom
Status Where?

Nodal, 8760 Load 
Forecasting with 

Powerflow

Data transfer and 
quality prohibitive

Commercially 
delivered

PG&E, CPS Energy, 
SDG&E, Seattle City 

Light, others

Batch-Driven ICA
Too 

computationally-
intensive

Refining process at 
scale

PG&E

Embedded DER 
Penetration Impact 

Hard to reconcile 
corporate fcst to 

feeder level

Commercially 
delivered

PG&E, SCE, CPS, 
Hawaiian Electric 

(2018) 

DER Avoided Cost 
Project 

Value/Optimization

Locational value 
measurement

2018 Delivery
Hawaiian Electric, 
PG&E, Seattle, CPS

Dynamic Data and 
Network Topology 

Refresh 

System Integration 
and Data 

Management 
Challenge

Commercially 
scaling

Nashville Electric, 
PG&E, FortisBC, 

Hawaiian Electric 
(2018)



Value Proposition

Attributes of Future-Proof Grid Planning

1. Scale Architecture: Expect “Billions of Rows”
2. It’s an 8760, Meter-Level World
3. Scenario Engine at the Core
4. Must Support Many Stakeholders:

• Transmission/Distribution/Ops/Fuels
• Corporate Forecasting
• Regulators
• Market Participants

5. Bottom-Up = Top-Down
6. Economic Meets Engineering Meets Social



First, A Foundation: Geospatial Load and DER Growth



Value Proposition

Scenario Engine: Adjustment Portfolios



Value Proposition

8760 Frequency and Duration of Load: Circuit Granularity



Value Proposition

Nodal Value of DER…Integrated to Planning



2016 2016 2017 2017 2018 2018 2019 2019 2020 2020 2021 2021 2022 2022 2023 2023 2024 2024 2025 2025

Object Type Object Name ID Shape Name MW Limiting Hour MW Limiting Hour MW Limiting Hour MW Limiting Hour MW Limiting Hour MW Limiting Hour MW Limiting Hour MW Limiting Hour MW Limiting Hour MW Limiting Hour
Dpa Dpa_1 1 PV - Non-Tracking - South Facing67.477 Apr, Weekend/Holiday, 1 PM 61.265 Apr, Weekend/Holiday, 1 PM 58.022 Apr, Weekend/Holiday, 1 PM 54.215 May, Weekend/Holiday, 12 PM 50.665 May, Weekend/Holiday, 12 PM 48.201 May, Weekend/Holiday, 12 PM 43.928 May, Weekend/Holiday, 12 PM 40.07 May, Weekend/Holiday, 12 PM 35.779 May, Weekend/Holiday, 12 PM 30.975 May, Weekend/Holiday, 12 PM

Bank Bank_2 2 PV - Non-Tracking - South Facing3.972 May, Weekend/Holiday, 12 PM 2.136 May, Weekend/Holiday, 12 PM 1.164 May, Weekend/Holiday, 12 PM 0.15 May, Weekend/Holiday, 12 PM -0.668 May, Weekend/Holiday, 12 PM -1.555 May, Weekend/Holiday, 12 PM -2.265 May, Weekend/Holiday, 12 PM -3.002 May, Weekend/Holiday, 1 PM -3.826 May, Weekend/Holiday, 1 PM -4.56 May, Weekend/Holiday, 1 PM

Feeder Feeder_3 3 PV - Non-Tracking - South Facing1.252 Sep, Weekday, 1 PM 1.136 Sep, Weekday, 1 PM 1.063 Sep, Weekday, 1 PM 1.029 Sep, Weekday, 1 PM 1.005 Sep, Weekday, 1 PM 0.997 Sep, Weekday, 1 PM 0.925 Sep, Weekday, 1 PM 0.811 Sep, Weekday, 1 PM 0.745 Sep, Weekday, 1 PM 0.649 Sep, Weekday, 1 PM

Feeder Feeder_4 4 PV - Non-Tracking - South Facing1.134 May, Weekday, 12 PM 1.07 May, Weekday, 12 PM 1.058 May, Weekday, 12 PM 1.022 May, Weekday, 12 PM 0.993 May, Weekday, 12 PM 0.94 May, Weekday, 12 PM 0.907 May, Weekday, 12 PM 0.818 May, Weekday, 12 PM 0.77 May, Weekday, 12 PM 0.721 May, Weekday, 12 PM

Feeder Feeder_5 5 PV - Non-Tracking - South Facing0.616 Sep, Weekend/Holiday, 1 PM 0.504 Sep, Weekend/Holiday, 1 PM 0.41 Apr, Weekend/Holiday, 1 PM 0.321 Apr, Weekend/Holiday, 1 PM 0.25 Apr, Weekend/Holiday, 1 PM 0.115 Apr, Weekend/Holiday, 1 PM 0.056 Apr, Weekend/Holiday, 1 PM 0.05 Apr, Weekend/Holiday, 1 PM -0.045 Apr, Weekend/Holiday, 1 PM -0.146 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_6 6 PV - Non-Tracking - South Facing0.365 Sep, Weekend/Holiday, 1 PM -0.155 Sep, Weekend/Holiday, 1 PM -0.576 Sep, Weekend/Holiday, 1 PM -0.943 Sep, Weekend/Holiday, 1 PM -1.195 Sep, Weekend/Holiday, 1 PM -1.493 Sep, Weekend/Holiday, 1 PM -1.818 Jun, Weekend/Holiday, 1 PM -2.059 Jun, Weekend/Holiday, 1 PM -2.356 Jun, Weekend/Holiday, 1 PM -2.571 Sep, Weekend/Holiday, 1 PM

Feeder Feeder_7 7 PV - Non-Tracking - South Facing-0.324 Apr, Weekend/Holiday, 1 PM -0.681 Apr, Weekend/Holiday, 1 PM -0.831 Apr, Weekend/Holiday, 1 PM -1.055 Apr, Weekend/Holiday, 1 PM -1.229 Apr, Weekend/Holiday, 1 PM -1.378 Apr, Weekend/Holiday, 1 PM -1.473 Apr, Weekend/Holiday, 1 PM -1.577 Apr, Weekend/Holiday, 1 PM -1.71 Apr, Weekend/Holiday, 1 PM -1.801 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_8 8 PV - Non-Tracking - South Facing0.613 May, Weekend/Holiday, 12 PM -0.054 May, Weekend/Holiday, 12 PM -0.261 May, Weekend/Holiday, 12 PM -0.517 May, Weekend/Holiday, 12 PM -0.78 Jun, Weekend/Holiday, 11 AM -1.018 Jun, Weekend/Holiday, 11 AM -1.142 Jun, Weekend/Holiday, 11 AM -1.325 Jun, Weekend/Holiday, 11 AM -1.508 Jun, Weekend/Holiday, 11 AM -1.699 Jun, Weekend/Holiday, 11 AM

Bank Bank_9 9 PV - Non-Tracking - South Facing6.778 Apr, Weekday, 1 PM 5.735 Apr, Weekday, 1 PM 5.171 May, Weekday, 12 PM 4.481 May, Weekday, 12 PM 3.918 May, Weekday, 12 PM 3.487 May, Weekday, 12 PM 2.915 May, Weekday, 12 PM 2.616 May, Weekday, 12 PM 1.849 May, Weekday, 12 PM 1.115 May, Weekday, 12 PM

Feeder Feeder_10 10 PV - Non-Tracking - South Facing-0.594 Jun, Weekday, 1 PM -0.819 Jun, Weekday, 1 PM -0.966 Jun, Weekday, 1 PM -1.141 Jun, Weekday, 1 PM -1.323 Jun, Weekday, 1 PM -1.432 Jun, Weekday, 1 PM -1.543 Jun, Weekday, 1 PM -1.626 Jun, Weekday, 1 PM -1.733 Jun, Weekday, 1 PM -1.839 Jun, Weekday, 1 PM

Feeder Feeder_11 11 PV - Non-Tracking - South Facing1.699 Apr, Weekday, 1 PM 1.48 Apr, Weekday, 1 PM 1.403 Apr, Weekday, 1 PM 1.358 Apr, Weekday, 1 PM 1.249 Apr, Weekday, 1 PM 1.195 Apr, Weekday, 1 PM 1.103 Apr, Weekday, 1 PM 1.109 Apr, Weekday, 1 PM 0.944 Apr, Weekday, 1 PM 0.805 Apr, Weekday, 1 PM

Feeder Feeder_12 12 PV - Non-Tracking - South Facing1.316 Apr, Weekend/Holiday, 1 PM 1.299 Apr, Weekend/Holiday, 1 PM 1.333 May, Weekend/Holiday, 1 PM 1.2 May, Weekend/Holiday, 1 PM 1.236 May, Weekend/Holiday, 1 PM 1.254 May, Weekend/Holiday, 1 PM 1.246 May, Weekend/Holiday, 1 PM 1.269 May, Weekend/Holiday, 1 PM 1.275 May, Weekend/Holiday, 1 PM 1.225 May, Weekend/Holiday, 1 PM

Feeder Feeder_13 13 PV - Non-Tracking - South Facing1.626 May, Weekday, 12 PM 1.453 May, Weekday, 12 PM 1.397 May, Weekday, 12 PM 1.324 May, Weekday, 12 PM 1.277 May, Weekday, 12 PM 1.184 May, Weekday, 12 PM 1.132 May, Weekday, 12 PM 1.181 May, Weekday, 12 PM 1.054 May, Weekday, 12 PM 0.894 May, Weekday, 12 PM

Feeder Feeder_14 14 PV - Non-Tracking - South Facing1.102 May, Weekday, 12 PM 1.003 May, Weekday, 12 PM 0.918 May, Weekday, 12 PM 0.812 Jun, Weekday, 12 PM 0.746 Jun, Weekday, 12 PM 0.677 Jun, Weekday, 12 PM 0.58 Jun, Weekday, 12 PM 0.381 Jun, Weekday, 12 PM 0.239 Jun, Weekday, 12 PM 0.076 Jun, Weekday, 12 PM

Feeder Feeder_15 15 PV - Non-Tracking - South Facing0.12 Sep, Weekend/Holiday, 2 PM -0.127 Sep, Weekend/Holiday, 2 PM -0.244 Sep, Weekend/Holiday, 2 PM -0.347 Sep, Weekend/Holiday, 2 PM -0.468 Sep, Weekend/Holiday, 2 PM -0.544 Sep, Weekend/Holiday, 2 PM -0.652 Sep, Weekend/Holiday, 2 PM -0.72 Sep, Weekend/Holiday, 2 PM -0.874 Sep, Weekend/Holiday, 2 PM -0.92 Sep, Weekend/Holiday, 2 PM

Feeder Feeder_16 16 PV - Non-Tracking - South Facing1.079 May, Weekday, 1 PM 1.008 May, Weekday, 1 PM 0.899 May, Weekday, 1 PM 0.825 May, Weekday, 1 PM 0.733 May, Weekday, 1 PM 0.667 May, Weekday, 1 PM 0.547 May, Weekday, 1 PM 0.486 May, Weekday, 1 PM 0.389 May, Weekday, 1 PM 0.305 Sep, Weekday, 12 PM

Bank Bank_17 17 PV - Non-Tracking - South Facing7.44 May, Weekend/Holiday, 12 PM 6.866 May, Weekend/Holiday, 12 PM 6.428 May, Weekend/Holiday, 12 PM 6.111 May, Weekend/Holiday, 12 PM 5.438 May, Weekend/Holiday, 12 PM 5.097 May, Weekend/Holiday, 12 PM 4.813 May, Weekend/Holiday, 12 PM 4.147 May, Weekend/Holiday, 12 PM 3.499 May, Weekend/Holiday, 12 PM 2.822 May, Weekend/Holiday, 12 PM

Feeder Feeder_18 18 PV - Non-Tracking - South Facing1.414 Apr, Weekend/Holiday, 1 PM 1.364 Apr, Weekend/Holiday, 1 PM 1.289 Apr, Weekend/Holiday, 1 PM 1.256 Apr, Weekend/Holiday, 1 PM 1.177 Apr, Weekend/Holiday, 1 PM 1.142 Apr, Weekend/Holiday, 1 PM 1.095 Apr, Weekend/Holiday, 1 PM 1.051 Apr, Weekend/Holiday, 1 PM 0.985 Apr, Weekend/Holiday, 1 PM 0.916 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_19 19 PV - Non-Tracking - South Facing1.716 Apr, Weekend/Holiday, 1 PM 1.657 Apr, Weekend/Holiday, 1 PM 1.609 Apr, Weekend/Holiday, 1 PM 1.623 Apr, Weekend/Holiday, 1 PM 1.394 Apr, Weekend/Holiday, 1 PM 1.402 Apr, Weekend/Holiday, 1 PM 1.399 Apr, Weekend/Holiday, 1 PM 1.379 Apr, Weekend/Holiday, 1 PM 1.141 Apr, Weekend/Holiday, 1 PM 1.061 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_20 20 PV - Non-Tracking - South Facing1.948 May, Weekend/Holiday, 12 PM 1.968 May, Weekend/Holiday, 12 PM 1.997 May, Weekend/Holiday, 12 PM 2.04 May, Weekend/Holiday, 12 PM 1.935 May, Weekend/Holiday, 12 PM 1.964 May, Weekend/Holiday, 12 PM 1.989 May, Weekend/Holiday, 12 PM 1.715 May, Weekend/Holiday, 12 PM 1.688 May, Weekend/Holiday, 12 PM 1.491 May, Weekend/Holiday, 12 PM

Feeder Feeder_21 21 PV - Non-Tracking - South Facing1.382 Sep, Weekday, 12 PM 1.274 Sep, Weekday, 12 PM 1.181 Sep, Weekday, 12 PM 1.105 Sep, Weekday, 12 PM 1.07 Sep, Weekday, 12 PM 0.921 Sep, Weekday, 12 PM 0.881 Sep, Weekday, 12 PM 0.715 Sep, Weekday, 12 PM 0.574 Sep, Weekday, 12 PM 0.406 Sep, Weekday, 12 PM

Feeder Feeder_22 22 PV - Non-Tracking - South Facing0.669 Apr, Weekend/Holiday, 1 PM 0.497 Apr, Weekend/Holiday, 1 PM 0.405 Apr, Weekend/Holiday, 1 PM 0.289 Apr, Weekend/Holiday, 1 PM 0.199 Apr, Weekend/Holiday, 1 PM 0.104 Apr, Weekend/Holiday, 1 PM 0.021 Apr, Weekend/Holiday, 1 PM -0.048 Apr, Weekend/Holiday, 1 PM -0.127 Apr, Weekend/Holiday, 1 PM -0.218 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_23 23 PV - Non-Tracking - South Facing0.055 Apr, Weekend/Holiday, 1 PM -0.171 Apr, Weekend/Holiday, 1 PM -0.319 Apr, Weekend/Holiday, 1 PM -0.474 Apr, Weekend/Holiday, 1 PM -0.596 Apr, Weekend/Holiday, 1 PM -0.701 Apr, Weekend/Holiday, 1 PM -0.837 Apr, Weekend/Holiday, 1 PM -0.958 Apr, Weekend/Holiday, 1 PM -1.062 Apr, Weekend/Holiday, 1 PM -1.154 Apr, Weekend/Holiday, 1 PM

Bank Bank_24 24 PV - Non-Tracking - South Facing7.19 May, Weekend/Holiday, 12 PM 7.058 May, Weekend/Holiday, 12 PM 7.666 May, Weekend/Holiday, 12 PM 7.655 May, Weekend/Holiday, 12 PM 7.606 May, Weekend/Holiday, 12 PM 7.584 May, Weekend/Holiday, 12 PM 5.848 May, Weekend/Holiday, 12 PM 5.503 May, Weekend/Holiday, 12 PM 5.045 May, Weekend/Holiday, 12 PM 4.906 May, Weekend/Holiday, 12 PM

Feeder Feeder_25 25 PV - Non-Tracking - South Facing0.727 Apr, Weekend/Holiday, 12 PM 0.71 Apr, Weekend/Holiday, 12 PM 0.707 Apr, Weekend/Holiday, 12 PM 0.718 Apr, Weekend/Holiday, 12 PM 0.719 Apr, Weekend/Holiday, 12 PM 0.726 Apr, Weekend/Holiday, 12 PM 0.73 Apr, Weekend/Holiday, 12 PM 0.43 Apr, Weekend/Holiday, 12 PM 0.024 Apr, Weekend/Holiday, 12 PM 0.017 Apr, Weekend/Holiday, 12 PM

Feeder Feeder_26 26 PV - Non-Tracking - South Facing0.734 Apr, Weekday, 1 PM 0.702 Apr, Weekday, 1 PM 1.181 Apr, Weekday, 1 PM 1.147 Apr, Weekday, 1 PM 1.118 Apr, Weekday, 1 PM 1.076 Apr, Weekday, 1 PM 1.069 Apr, Weekday, 1 PM 1.077 Apr, Weekday, 1 PM 1.041 Apr, Weekday, 1 PM 0.871 Apr, Weekday, 1 PM

Feeder Feeder_27 27 PV - Non-Tracking - South Facing0.989 Sep, Weekday, 12 PM 0.878 Sep, Weekday, 12 PM 0.802 Sep, Weekday, 12 PM 0.693 Sep, Weekday, 12 PM 0.618 Sep, Weekday, 12 PM 0.51 Sep, Weekday, 12 PM 0.434 May, Weekend/Holiday, 12 PM 0.344 May, Weekend/Holiday, 12 PM 0.245 May, Weekend/Holiday, 12 PM 0.131 Apr, Weekday, 12 PM

Feeder Feeder_28 28 PV - Non-Tracking - South Facing2.214 Jun, Weekend/Holiday, 11 AM 2.271 Jun, Weekend/Holiday, 11 AM 2.468 Jun, Weekend/Holiday, 11 AM 2.599 Jun, Weekend/Holiday, 11 AM 2.653 Jun, Weekend/Holiday, 11 AM 2.763 Jun, Weekend/Holiday, 11 AM 1.057 Jun, Weekend/Holiday, 12 PM 1.115 Jun, Weekend/Holiday, 12 PM 1.185 Jun, Weekend/Holiday, 12 PM 1.455 Jun, Weekend/Holiday, 12 PM

Feeder Feeder_29 29 PV - Non-Tracking - South Facing0.326 May, Weekend/Holiday, 1 PM 0.317 May, Weekend/Holiday, 1 PM 0.307 May, Weekend/Holiday, 1 PM 0.293 May, Weekend/Holiday, 1 PM 0.271 May, Weekend/Holiday, 1 PM 0.254 May, Weekend/Holiday, 1 PM 0.187 May, Weekend/Holiday, 1 PM 0.168 May, Weekend/Holiday, 1 PM 0.159 Jun, Weekend/Holiday, 12 PM 0.11 Jun, Weekend/Holiday, 12 PM

Feeder Feeder_30 30 PV - Non-Tracking - South Facing1.836 Apr, Weekend/Holiday, 1 PM 1.812 Apr, Weekend/Holiday, 1 PM 1.807 Apr, Weekend/Holiday, 1 PM 1.816 Apr, Weekend/Holiday, 1 PM 1.845 Apr, Weekend/Holiday, 1 PM 1.882 Apr, Weekend/Holiday, 1 PM 1.9 Apr, Weekend/Holiday, 1 PM 1.856 May, Weekday, 12 PM 1.829 May, Weekday, 12 PM 1.78 May, Weekday, 12 PM

Bank Bank_31 31 PV - Non-Tracking - South Facing5.545 May, Weekend/Holiday, 12 PM 5.2 May, Weekend/Holiday, 12 PM 4.954 May, Weekend/Holiday, 12 PM 5.06 May, Weekend/Holiday, 1 PM 5.021 May, Weekend/Holiday, 1 PM 5.084 May, Weekend/Holiday, 1 PM 5.094 May, Weekend/Holiday, 1 PM 4.7 May, Weekend/Holiday, 1 PM 4.57 May, Weekend/Holiday, 1 PM 3.984 May, Weekend/Holiday, 1 PM

Feeder Feeder_32 32 PV - Non-Tracking - South Facing1.644 May, Weekend/Holiday, 12 PM 1.595 May, Weekend/Holiday, 12 PM 1.377 May, Weekend/Holiday, 12 PM 1.454 May, Weekend/Holiday, 12 PM 1.449 May, Weekend/Holiday, 12 PM 1.513 May, Weekend/Holiday, 12 PM 1.562 May, Weekend/Holiday, 12 PM 1.517 May, Weekend/Holiday, 12 PM 1.718 May, Weekend/Holiday, 12 PM 1.68 May, Weekend/Holiday, 12 PM

Feeder Feeder_33 33 PV - Non-Tracking - South Facing1.4 May, Weekend/Holiday, 1 PM 1.314 May, Weekend/Holiday, 1 PM 1.273 May, Weekend/Holiday, 1 PM 1.277 May, Weekend/Holiday, 1 PM 1.277 May, Weekend/Holiday, 1 PM 1.3 May, Weekend/Holiday, 1 PM 1.311 May, Weekend/Holiday, 1 PM 1.302 May, Weekend/Holiday, 1 PM 1.274 May, Weekend/Holiday, 1 PM 1.206 May, Weekend/Holiday, 1 PM

Feeder Feeder_34 34 PV - Non-Tracking - South Facing1.246 Apr, Weekday, 1 PM 1.07 Apr, Weekday, 1 PM 1.1 Apr, Weekday, 1 PM 1.13 May, Weekday, 12 PM 1.108 May, Weekday, 12 PM 1.066 Jun, Weekday, 12 PM 0.967 Jun, Weekday, 12 PM 0.623 Jun, Weekday, 12 PM 0.497 Jun, Weekday, 12 PM 0.404 Jun, Weekday, 12 PM

Feeder Feeder_35 35 PV - Non-Tracking - South Facing1.023 Apr, Weekend/Holiday, 1 PM 0.984 Apr, Weekend/Holiday, 1 PM 0.967 Apr, Weekend/Holiday, 1 PM 0.975 Apr, Weekend/Holiday, 1 PM 0.968 Apr, Weekend/Holiday, 1 PM 0.979 Apr, Weekend/Holiday, 1 PM 0.985 May, Weekend/Holiday, 12 PM 0.953 May, Weekend/Holiday, 12 PM 0.749 May, Weekend/Holiday, 12 PM 0.337 May, Weekend/Holiday, 12 PM

Bank Bank_36 36 PV - Non-Tracking - South Facing5.096 Apr, Weekend/Holiday, 1 PM 4.879 Apr, Weekend/Holiday, 1 PM 4.313 Apr, Weekend/Holiday, 1 PM 4.242 Apr, Weekend/Holiday, 1 PM 4.046 May, Weekend/Holiday, 12 PM 4.028 May, Weekend/Holiday, 12 PM 3.892 May, Weekday, 12 PM 3.799 May, Weekday, 12 PM 3.59 May, Weekday, 12 PM 3.175 May, Weekday, 12 PM

Feeder Feeder_37 37 PV - Non-Tracking - South Facing1.861 May, Weekday, 12 PM 1.848 May, Weekday, 12 PM 1.862 May, Weekday, 12 PM 1.929 May, Weekday, 12 PM 1.975 May, Weekday, 12 PM 1.969 May, Weekday, 12 PM 1.951 Jun, Weekday, 12 PM 1.903 Jun, Weekday, 12 PM 1.84 Jun, Weekday, 12 PM 1.753 Jun, Weekday, 12 PM

Feeder Feeder_38 38 PV - Non-Tracking - South Facing1.478 May, Weekday, 12 PM 1.288 May, Weekday, 12 PM 1.188 May, Weekday, 12 PM 0.996 May, Weekday, 12 PM 0.897 May, Weekday, 12 PM 0.849 May, Weekday, 12 PM 0.698 May, Weekday, 12 PM 0.609 May, Weekday, 12 PM 0.417 May, Weekday, 12 PM 0.073 May, Weekday, 12 PM

Feeder Feeder_39 39 PV - Non-Tracking - South Facing1.53 Apr, Weekend/Holiday, 1 PM 1.496 Apr, Weekend/Holiday, 1 PM 0.979 Apr, Weekend/Holiday, 1 PM 0.985 Apr, Weekend/Holiday, 1 PM 0.856 Apr, Weekend/Holiday, 1 PM 0.884 Apr, Weekend/Holiday, 1 PM 0.904 Apr, Weekend/Holiday, 1 PM 0.919 Apr, Weekend/Holiday, 1 PM 0.944 Apr, Weekend/Holiday, 1 PM 0.922 Apr, Weekend/Holiday, 1 PM

Bank Bank_40 40 PV - Non-Tracking - South Facing6.359 Apr, Weekend/Holiday, 1 PM 6.065 Apr, Weekend/Holiday, 1 PM 5.599 Apr, Weekend/Holiday, 1 PM 5.063 Apr, Weekend/Holiday, 1 PM 5.073 Apr, Weekend/Holiday, 1 PM 5.06 Apr, Weekend/Holiday, 1 PM 5.027 Apr, Weekend/Holiday, 1 PM 4.52 Apr, Weekend/Holiday, 1 PM 4.41 Apr, Weekend/Holiday, 1 PM 4.255 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_41 41 PV - Non-Tracking - South Facing1.344 May, Weekend/Holiday, 12 PM 1.297 May, Weekend/Holiday, 12 PM 1.262 May, Weekend/Holiday, 12 PM 1.227 May, Weekend/Holiday, 12 PM 1.206 May, Weekend/Holiday, 12 PM 1.176 Apr, Weekend/Holiday, 12 PM 1.13 Apr, Weekend/Holiday, 12 PM 1.055 Apr, Weekday, 12 PM 1.005 Apr, Weekday, 12 PM 0.869 Apr, Weekday, 12 PM

Feeder Feeder_42 42 PV - Non-Tracking - South Facing0.648 Apr, Weekend/Holiday, 1 PM 0.587 Apr, Weekend/Holiday, 1 PM 0.274 Apr, Weekend/Holiday, 1 PM 0.249 Apr, Weekend/Holiday, 1 PM 0.206 Apr, Weekend/Holiday, 1 PM 0.176 Apr, Weekend/Holiday, 1 PM 0.149 Apr, Weekend/Holiday, 1 PM 0.087 Apr, Weekend/Holiday, 1 PM 0.036 Apr, Weekend/Holiday, 1 PM 0.021 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_43 43 PV - Non-Tracking - South Facing0.923 Apr, Weekend/Holiday, 2 PM 0.867 Apr, Weekend/Holiday, 2 PM 0.636 Apr, Weekend/Holiday, 2 PM 0.592 Apr, Weekend/Holiday, 2 PM 0.552 Apr, Weekend/Holiday, 2 PM 0.508 Apr, Weekend/Holiday, 2 PM 0.467 Apr, Weekend/Holiday, 2 PM 0.235 Apr, Weekend/Holiday, 2 PM 0.181 Apr, Weekend/Holiday, 2 PM 0.138 Apr, Weekend/Holiday, 2 PM

Feeder Feeder_44 44 PV - Non-Tracking - South Facing2.034 May, Weekend/Holiday, 12 PM 2.09 May, Weekend/Holiday, 12 PM 2.179 May, Weekend/Holiday, 12 PM 1.872 May, Weekend/Holiday, 12 PM 1.99 May, Weekend/Holiday, 12 PM 2.094 May, Weekend/Holiday, 12 PM 2.196 May, Weekend/Holiday, 12 PM 2.276 May, Weekend/Holiday, 12 PM 2.337 May, Weekend/Holiday, 12 PM 2.351 May, Weekend/Holiday, 12 PM

Feeder Feeder_45 45 PV - Non-Tracking - South Facing0.895 May, Weekend/Holiday, 12 PM 0.695 May, Weekend/Holiday, 12 PM 0.645 May, Weekend/Holiday, 12 PM 0.594 May, Weekend/Holiday, 12 PM 0.566 May, Weekend/Holiday, 12 PM 0.509 May, Weekend/Holiday, 12 PM 0.446 May, Weekend/Holiday, 12 PM 0.4 May, Weekend/Holiday, 12 PM 0.35 May, Weekend/Holiday, 12 PM 0.313 May, Weekend/Holiday, 12 PM

Feeder Feeder_46 46 PV - Non-Tracking - South Facing1.198 Apr, Weekend/Holiday, 1 PM 1.169 Apr, Weekend/Holiday, 1 PM 1.152 Apr, Weekend/Holiday, 1 PM 1.14 Apr, Weekend/Holiday, 1 PM 1.113 Apr, Weekend/Holiday, 1 PM 1.112 Apr, Weekend/Holiday, 1 PM 1.103 Apr, Weekend/Holiday, 1 PM 0.825 Apr, Weekend/Holiday, 1 PM 0.803 Apr, Weekend/Holiday, 1 PM 0.783 Apr, Weekend/Holiday, 1 PM

Bank Bank_47 47 PV - Non-Tracking - South Facing5.439 Apr, Weekend/Holiday, 1 PM 5.074 Apr, Weekend/Holiday, 1 PM 5.017 Apr, Weekend/Holiday, 1 PM 4.628 Apr, Weekend/Holiday, 1 PM 4.121 Apr, Weekend/Holiday, 1 PM 3.81 Apr, Weekend/Holiday, 1 PM 3.526 Apr, Weekend/Holiday, 1 PM 3.226 Apr, Weekend/Holiday, 1 PM 2.873 Apr, Weekend/Holiday, 1 PM 2.683 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_48 48 PV - Non-Tracking - South Facing0.832 Apr, Weekday, 1 PM 0.793 Apr, Weekday, 1 PM 0.728 Apr, Weekday, 1 PM 0.582 Apr, Weekday, 1 PM 0.322 Apr, Weekday, 1 PM 0.299 Apr, Weekday, 1 PM 0.241 Apr, Weekday, 1 PM 0.215 Apr, Weekday, 1 PM 0.104 Apr, Weekday, 1 PM 0.04 Apr, Weekday, 1 PM

Feeder Feeder_49 49 PV - Non-Tracking - South Facing1.678 Apr, Weekend/Holiday, 1 PM 1.674 Apr, Weekend/Holiday, 1 PM 1.718 Apr, Weekend/Holiday, 1 PM 1.743 Apr, Weekend/Holiday, 1 PM 1.671 Apr, Weekend/Holiday, 1 PM 1.671 Apr, Weekend/Holiday, 1 PM 1.683 Apr, Weekend/Holiday, 1 PM 1.626 Apr, Weekend/Holiday, 1 PM 1.611 Apr, Weekend/Holiday, 1 PM 1.592 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_50 50 PV - Non-Tracking - South Facing0.828 Sep, Weekend/Holiday, 12 PM 0.653 Sep, Weekend/Holiday, 12 PM 0.575 Sep, Weekend/Holiday, 12 PM 0.462 Sep, Weekend/Holiday, 12 PM 0.383 Sep, Weekend/Holiday, 12 PM 0.269 Sep, Weekend/Holiday, 12 PM 0.128 Sep, Weekend/Holiday, 12 PM -0 Sep, Weekend/Holiday, 12 PM -0.145 Sep, Weekend/Holiday, 12 PM -0.264 Sep, Weekend/Holiday, 12 PM

Feeder Feeder_51 51 PV - Non-Tracking - South Facing0.89 May, Weekend/Holiday, 12 PM 0.82 May, Weekend/Holiday, 12 PM 0.784 May, Weekend/Holiday, 12 PM 0.649 May, Weekend/Holiday, 12 PM 0.567 May, Weekend/Holiday, 12 PM 0.5 May, Weekend/Holiday, 12 PM 0.418 May, Weekend/Holiday, 12 PM 0.336 May, Weekend/Holiday, 12 PM 0.302 May, Weekend/Holiday, 12 PM 0.209 May, Weekend/Holiday, 12 PM

Feeder Feeder_52 52 PV - Non-Tracking - South Facing1.22 Apr, Weekend/Holiday, 1 PM 1.132 Apr, Weekend/Holiday, 1 PM 1.215 Apr, Weekend/Holiday, 1 PM 1.197 Apr, Weekend/Holiday, 1 PM 1.204 Apr, Weekend/Holiday, 1 PM 1.093 Apr, Weekend/Holiday, 1 PM 1.062 Apr, Weekend/Holiday, 1 PM 1.021 Apr, Weekend/Holiday, 1 PM 0.967 Apr, Weekend/Holiday, 1 PM 1.046 Apr, Weekend/Holiday, 1 PM

Bank Bank_53 53 PV - Non-Tracking - South Facing5.529 Apr, Weekend/Holiday, 1 PM 5.101 Apr, Weekday, 1 PM 4.787 Apr, Weekday, 1 PM 4.448 Apr, Weekday, 1 PM 4.212 Apr, Weekday, 1 PM 4.128 Apr, Weekday, 1 PM 3.814 Apr, Weekday, 1 PM 3.772 Apr, Weekday, 1 PM 3.528 Apr, Weekday, 1 PM 3.111 Apr, Weekday, 1 PM

Feeder Feeder_54 54 PV - Non-Tracking - South Facing1.287 Apr, Weekday, 12 PM 1.049 Apr, Weekday, 12 PM 1.016 Apr, Weekday, 12 PM 0.947 Apr, Weekday, 12 PM 0.774 Apr, Weekday, 1 PM 0.727 Apr, Weekday, 1 PM 0.513 Apr, Weekday, 1 PM 0.472 Apr, Weekday, 1 PM 0.399 Apr, Weekday, 1 PM 0.282 Apr, Weekday, 1 PM

Feeder Feeder_55 55 PV - Non-Tracking - South Facing2.109 Apr, Weekend/Holiday, 1 PM 2.064 Apr, Weekend/Holiday, 1 PM 2.071 Apr, Weekend/Holiday, 1 PM 2.061 Apr, Weekend/Holiday, 1 PM 2.068 Apr, Weekend/Holiday, 1 PM 2.092 Apr, Weekend/Holiday, 1 PM 2.055 May, Weekend/Holiday, 1 PM 2.083 May, Weekend/Holiday, 1 PM 2.052 May, Weekend/Holiday, 1 PM 1.992 May, Weekend/Holiday, 1 PM

Feeder Feeder_56 56 PV - Non-Tracking - South Facing0.794 Apr, Weekend/Holiday, 2 PM 0.778 Apr, Weekend/Holiday, 2 PM 0.767 Apr, Weekend/Holiday, 2 PM 0.583 Apr, Weekend/Holiday, 2 PM 0.594 Apr, Weekend/Holiday, 2 PM 0.597 Apr, Weekend/Holiday, 2 PM 0.599 Apr, Weekend/Holiday, 2 PM 0.58 Apr, Weekend/Holiday, 2 PM 0.512 Apr, Weekend/Holiday, 2 PM 0.477 Apr, Weekend/Holiday, 2 PM

Feeder Feeder_57 57 PV - Non-Tracking - South Facing1.008 Apr, Weekday, 12 PM 0.869 Apr, Weekday, 12 PM 0.591 Apr, Weekday, 12 PM 0.516 Apr, Weekday, 12 PM 0.433 Apr, Weekday, 12 PM 0.366 Apr, Weekday, 12 PM 0.288 Apr, Weekday, 12 PM 0.216 Apr, Weekday, 12 PM 0.136 Apr, Weekday, 12 PM -0.078 Apr, Weekday, 12 PM

Bank Bank_58 58 PV - Non-Tracking - South Facing6.6 Apr, Weekend/Holiday, 1 PM 6.173 Apr, Weekend/Holiday, 1 PM 6.108 Apr, Weekend/Holiday, 1 PM 5.676 Apr, Weekend/Holiday, 1 PM 5.502 May, Weekend/Holiday, 1 PM 5.332 May, Weekend/Holiday, 1 PM 5.355 May, Weekend/Holiday, 1 PM 4.967 May, Weekend/Holiday, 1 PM 4.729 May, Weekend/Holiday, 1 PM 4.396 May, Weekend/Holiday, 1 PM

Feeder Feeder_59 59 PV - Non-Tracking - South Facing1.52 Sep, Weekend/Holiday, 12 PM 1.443 Sep, Weekend/Holiday, 12 PM 1.406 Sep, Weekend/Holiday, 12 PM 1.33 Sep, Weekend/Holiday, 12 PM 1.199 Sep, Weekend/Holiday, 12 PM 1.1 Sep, Weekend/Holiday, 12 PM 1.054 Sep, Weekend/Holiday, 12 PM 0.931 Sep, Weekend/Holiday, 12 PM 0.864 Sep, Weekend/Holiday, 12 PM 0.774 Sep, Weekend/Holiday, 12 PM

Feeder Feeder_60 60 PV - Non-Tracking - South Facing1.422 Apr, Weekend/Holiday, 1 PM 1.326 Apr, Weekend/Holiday, 1 PM 1.31 Apr, Weekend/Holiday, 1 PM 1.014 Apr, Weekend/Holiday, 1 PM 1.028 May, Weekend/Holiday, 12 PM 1.037 May, Weekend/Holiday, 12 PM 1.167 May, Weekend/Holiday, 12 PM 1.144 May, Weekend/Holiday, 12 PM 1.134 May, Weekend/Holiday, 12 PM 1.062 May, Weekend/Holiday, 12 PM

Feeder Feeder_61 61 PV - Non-Tracking - South Facing1.508 May, Weekday, 12 PM 1.326 May, Weekday, 12 PM 1.317 May, Weekday, 12 PM 1.302 May, Weekday, 12 PM 1.304 May, Weekday, 12 PM 1.274 May, Weekday, 12 PM 1.251 May, Weekday, 12 PM 1.181 May, Weekday, 12 PM 1.127 May, Weekday, 12 PM 1.053 May, Weekday, 12 PM

Feeder Feeder_62 62 PV - Non-Tracking - South Facing1.648 Apr, Weekend/Holiday, 1 PM 1.558 Apr, Weekend/Holiday, 1 PM 1.543 Apr, Weekend/Holiday, 1 PM 1.482 Apr, Weekend/Holiday, 1 PM 1.409 May, Weekend/Holiday, 1 PM 1.364 May, Weekend/Holiday, 1 PM 1.334 May, Weekend/Holiday, 1 PM 1.163 May, Weekend/Holiday, 1 PM 1.048 May, Weekend/Holiday, 1 PM 0.938 May, Weekend/Holiday, 1 PM

Bank Bank_63 63 PV - Non-Tracking - South Facing6.151 May, Weekend/Holiday, 12 PM 5.384 May, Weekend/Holiday, 12 PM 5.002 May, Weekend/Holiday, 12 PM 4.737 May, Weekend/Holiday, 12 PM 4.479 May, Weekend/Holiday, 12 PM 4.179 May, Weekend/Holiday, 12 PM 3.917 May, Weekend/Holiday, 12 PM 3.819 May, Weekend/Holiday, 12 PM 3.432 May, Weekend/Holiday, 12 PM 2.942 May, Weekend/Holiday, 12 PM

Feeder Feeder_64 64 PV - Non-Tracking - South Facing1.698 Apr, Weekend/Holiday, 1 PM 1.525 Apr, Weekend/Holiday, 1 PM 1.309 Apr, Weekend/Holiday, 1 PM 1.289 Apr, Weekend/Holiday, 1 PM 1.303 Apr, Weekend/Holiday, 1 PM 1.271 Apr, Weekend/Holiday, 1 PM 1.274 Apr, Weekend/Holiday, 1 PM 1.271 Apr, Weekend/Holiday, 1 PM 1.214 Apr, Weekend/Holiday, 1 PM 1.151 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_65 65 PV - Non-Tracking - South Facing1.578 Apr, Weekend/Holiday, 1 PM 1.387 Apr, Weekend/Holiday, 1 PM 1.414 Apr, Weekend/Holiday, 1 PM 1.382 May, Weekend/Holiday, 12 PM 1.318 May, Weekend/Holiday, 12 PM 1.283 May, Weekend/Holiday, 12 PM 1.237 May, Weekend/Holiday, 12 PM 1.302 May, Weekend/Holiday, 12 PM 1.191 May, Weekend/Holiday, 12 PM 1.127 May, Weekend/Holiday, 12 PM

Feeder Feeder_66 66 PV - Non-Tracking - South Facing1.654 Jun, Weekday, 12 PM 1.454 Jun, Weekday, 12 PM 1.337 Jun, Weekday, 12 PM 1.208 Jun, Weekday, 12 PM 1.116 Jun, Weekday, 12 PM 1.044 Jun, Weekday, 12 PM 0.94 Jun, Weekday, 12 PM 0.859 Jun, Weekday, 12 PM 0.721 Jun, Weekday, 12 PM 0.539 Jun, Weekday, 12 PM

Feeder Feeder_67 67 PV - Non-Tracking - South Facing1.174 Jun, Weekend/Holiday, 12 PM 0.962 Jun, Weekend/Holiday, 12 PM 0.878 Jun, Weekend/Holiday, 12 PM 0.775 Jun, Weekend/Holiday, 12 PM 0.631 Jun, Weekend/Holiday, 12 PM 0.447 Jun, Weekend/Holiday, 12 PM 0.305 Jun, Weekend/Holiday, 12 PM 0.201 Sep, Weekday, 1 PM 0.061 Sep, Weekday, 1 PM -0.18 Sep, Weekday, 1 PM

2016 2016 2017 2017 2018 2018

Object Type Object Name ID Shape Name MW Limiting Hour MW Limiting Hour MW Limiting Hour
Dpa Dpa_1 1 PV - Non-Tracking - South Facing67.477 Apr, Weekend/Holiday, 1 PM 61.265 Apr, Weekend/Holiday, 1 PM 58.022 Apr, Weekend/Holiday, 1 PM

Bank Bank_2 2 PV - Non-Tracking - South Facing3.972 May, Weekend/Holiday, 12 PM 2.136 May, Weekend/Holiday, 12 PM 1.164 May, Weekend/Holiday, 12 PM

Feeder Feeder_3 3 PV - Non-Tracking - South Facing1.252 Sep, Weekday, 1 PM 1.136 Sep, Weekday, 1 PM 1.063 Sep, Weekday, 1 PM

Feeder Feeder_4 4 PV - Non-Tracking - South Facing1.134 May, Weekday, 12 PM 1.07 May, Weekday, 12 PM 1.058 May, Weekday, 12 PM

Feeder Feeder_5 5 PV - Non-Tracking - South Facing0.616 Sep, Weekend/Holiday, 1 PM 0.504 Sep, Weekend/Holiday, 1 PM 0.41 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_6 6 PV - Non-Tracking - South Facing0.365 Sep, Weekend/Holiday, 1 PM -0.155 Sep, Weekend/Holiday, 1 PM -0.576 Sep, Weekend/Holiday, 1 PM

Feeder Feeder_7 7 PV - Non-Tracking - South Facing-0.324 Apr, Weekend/Holiday, 1 PM -0.681 Apr, Weekend/Holiday, 1 PM -0.831 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_8 8 PV - Non-Tracking - South Facing0.613 May, Weekend/Holiday, 12 PM -0.054 May, Weekend/Holiday, 12 PM -0.261 May, Weekend/Holiday, 12 PM

Bank Bank_9 9 PV - Non-Tracking - South Facing6.778 Apr, Weekday, 1 PM 5.735 Apr, Weekday, 1 PM 5.171 May, Weekday, 12 PM

Feeder Feeder_10 10 PV - Non-Tracking - South Facing-0.594 Jun, Weekday, 1 PM -0.819 Jun, Weekday, 1 PM -0.966 Jun, Weekday, 1 PM

Feeder Feeder_11 11 PV - Non-Tracking - South Facing1.699 Apr, Weekday, 1 PM 1.48 Apr, Weekday, 1 PM 1.403 Apr, Weekday, 1 PM

Feeder Feeder_12 12 PV - Non-Tracking - South Facing1.316 Apr, Weekend/Holiday, 1 PM 1.299 Apr, Weekend/Holiday, 1 PM 1.333 May, Weekend/Holiday, 1 PM

Feeder Feeder_13 13 PV - Non-Tracking - South Facing1.626 May, Weekday, 12 PM 1.453 May, Weekday, 12 PM 1.397 May, Weekday, 12 PM

Feeder Feeder_14 14 PV - Non-Tracking - South Facing1.102 May, Weekday, 12 PM 1.003 May, Weekday, 12 PM 0.918 May, Weekday, 12 PM

Feeder Feeder_15 15 PV - Non-Tracking - South Facing0.12 Sep, Weekend/Holiday, 2 PM -0.127 Sep, Weekend/Holiday, 2 PM -0.244 Sep, Weekend/Holiday, 2 PM

Feeder Feeder_16 16 PV - Non-Tracking - South Facing1.079 May, Weekday, 1 PM 1.008 May, Weekday, 1 PM 0.899 May, Weekday, 1 PM

Bank Bank_17 17 PV - Non-Tracking - South Facing7.44 May, Weekend/Holiday, 12 PM 6.866 May, Weekend/Holiday, 12 PM 6.428 May, Weekend/Holiday, 12 PM

Feeder Feeder_18 18 PV - Non-Tracking - South Facing1.414 Apr, Weekend/Holiday, 1 PM 1.364 Apr, Weekend/Holiday, 1 PM 1.289 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_19 19 PV - Non-Tracking - South Facing1.716 Apr, Weekend/Holiday, 1 PM 1.657 Apr, Weekend/Holiday, 1 PM 1.609 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_20 20 PV - Non-Tracking - South Facing1.948 May, Weekend/Holiday, 12 PM 1.968 May, Weekend/Holiday, 12 PM 1.997 May, Weekend/Holiday, 12 PM

Feeder Feeder_21 21 PV - Non-Tracking - South Facing1.382 Sep, Weekday, 12 PM 1.274 Sep, Weekday, 12 PM 1.181 Sep, Weekday, 12 PM

Feeder Feeder_22 22 PV - Non-Tracking - South Facing0.669 Apr, Weekend/Holiday, 1 PM 0.497 Apr, Weekend/Holiday, 1 PM 0.405 Apr, Weekend/Holiday, 1 PM

Feeder Feeder_23 23 PV - Non-Tracking - South Facing0.055 Apr, Weekend/Holiday, 1 PM -0.171 Apr, Weekend/Holiday, 1 PM -0.319 Apr, Weekend/Holiday, 1 PM

Bank Bank_24 24 PV - Non-Tracking - South Facing7.19 May, Weekend/Holiday, 12 PM 7.058 May, Weekend/Holiday, 12 PM 7.666 May, Weekend/Holiday, 12 PM

Batch Integration Capacity Analysis (grid-constrained)



Value Proposition

Circuit DER Optimization: Least Cost Meets Grid Needs

• Solving for grid integrity constraints and least-cost/economic optimization, 
simultaneously



Electric Vehicles on Oahu: Agent-Based Modeling



Electric Vehicles on Oahu: Agent-Based Modeling (Year 5)



Electric Vehicles on Oahu: Agent-Based Modeling (Year 8)



Agent-Based Modeling: DER Propensity to Feeder Integrity

• PV/EV Agent Forecast
• Linked to Feeder via Synergi
• Load/Production Shape Impact
• Avoided Cost/CAPEX substitute
• Incentive/TOU Program Mgt



• “State of the Art” is underestimated
• Scale computing is removing barriers
• Vendors are collaborating
• The days of static studies and Excel are limited
• Stakeholders: Seek, embrace and de-risk innovation

Takeaways




