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(1) Hourly Load Forecasting Tool
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Need for a comprehensive hourly load
forecasting tool

= New electric technologies have ‘non-conforming’ hourly profiles - they are significantly differentthanthe current hourly
profiles of zonal and system loads and are evolving over time.

=  Netdemand mustaccount for power withdrawals as well as powerinjections.
* Injections: Behind-the-meter solar, energy storage discharge
* Withdrawals: electric vehicle charging, energy storage charging, large data centers
= Electrification trendswill modifythe hourly loads in residential and commercial buildings
* Replacement of heating technologies from fossil to electric with significant adoption of heat pumps
* Replacement of cooling technologies from central and room AC with heat pumps
* Replacement of fossil fueled water heating, cooking and clothes drying equipment with electric

=  Qvertime,the typical hourly profile of net load, the hour of the coincident peak, and the relative sizes of winter and
summer peakswill gradually change.

=  Thefinal system and zonal peaks can be bestdetermined byapplying monthly or annual energy to per unit hourly profiles
for all contributors to the forecast, and only then finding the date, hour and magnitude of the peak loads.

& New York ISO
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MetrixLT Features

= Hourlyload forecasts

e Imports daily, monthly or annual class or end use energy forecasts and per-
unit hourly load profiles for class or end uses

e Scales hourly loads in future years consistent with energy forecasts

* |n conjunction with MetrixND (or other software), produces weather-sensitive
hourly load forecasts

= Trended weatherand weather-sensitive forecasts for climate impact studies

e |mports daily weather pattern of temperature - dry bulb, wet bulb, heat
indexes, etc.

e Usingtrend parameters, produces future daily temperature with increasing or
decreasingtrends and trended heating and cooling degree days.

= Produce aggregate hourlyloads at system level and find the resulting coincident peak hour

= Datareportingand visualization tools

&= New York ISO
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Monthly Energy & Peak Forecasts for Base Load
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Hourly Load Forecast of Base Load for a Single Year
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Hourly Load Forecast of BTM Solar for a Single Year
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Hourly Loads for EVs - Managed & Unmanaged - for a Single Year
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Hourly Load Forecast of Heat Pumps for a Single Year
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Proper Daily Alignment of Weather-Sensitive Load Forecasts
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System Forecast & Build-up of All Components for a Single Year
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Report of Monthly System Coincident Peaks & Each Component
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Date MonPeakDT| NYCA_Baseling| NYCA Topline| CenHud ConEd LIPA NGLdI NYPA|[ NYSEG OR RGE Solar EecVeh DG Storage LI'gLOEEI Elec_Cooling| Elec_Heatin| FEec_Base
» Jan-2035| 11-Jan-2035 18:00 24,545 38.283 910 8.551 3.207 6.402 511 3.034 654 1.236 0 2307 -300 -318 633 [1] 10.457 959
Feb-2035| (08-Feb-2035 18:00 23.028 34712 829 7.527 2,968 6.181 511 2.806 645 1,156 0 2,069 279 318 633 1] 8.610 969
Mar-2035| 05-Mar-2035 15:00 20,715 30,541 729 7.165 2725 5459 518 2454 555 1.021 0 2221 270 318 632 1] 7.018 543
Apr-2035|  05-Apr-2035 20:00 17.083 22537 550 6.221 2255 4313 525 1.843 510 835 0 2241 253 257 630 1] 2,154 930
May-2035| 30-May-2035 18:00 21,968 24,363 656 8.821 3.316 4,888 527 2,050 662 1.008 -266 1.877 -282 318 633 -135 [1] 886
Jun-2035|  22-Jun-2035 18:00 26,349 28.802 B8k 10429 4,245 6.046 527 2507 876 1.331 526 1,763 -315 318 633 -164 3 845
Jul-2035|  18-Jul-2035 18:00 35377 37131 1185 13,332 5.983 7.533 526 3409 1,216 1.793 -435 1724 -374 318 633 -305 0 823
Aug-2035| 09-Aug-2035 18:00 31,528 33.547 1.065 12,001 5377 7.188 525 3.045 1,100 1627 -300 1,780 -388 -318 633 220 0 834
Sep-2035| 05-5ep-2035 18:00 24,583 27105 800 5,633 3717 5.544 526 2,365 784 1213 -38 1.830 -335 -318 633 -118 0 868
Oct-2035| 30-0ct-2035 15:00 17.777 22,855 626 6.185 2,351 4,649 524 2042 533 867 0 2137 275 -318 632 0 2,076 867
Mow-2035| 21-Nov-2035 18:00 15,240 26,286 638 6,507 2451 5186 520 2,300 580 1,009 0 2,067 -273 -318 633 0 4,025 910
Dec-2035| 18-Dec-2035 12:00 21972 31,554 a0 7.520 2,896 5,840 517 2,683 608 1,107 0 2130 -273 -318 633 0 6,512 943
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Current & Future Uses of Hourly Load Model

= Hourly forecasts in developmentthis yearto gain
experience and compare results to alternative methods

= Need more insightinto evolution of EV patterns and storage
charging & discharging patterns.

= Load Diversityacross areas is one topic for further work.

= Expectto be used as primary tool for future long term
forecasts

= New York ISO

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED DRAFT - FOR DISCUSSION PURPOSES ONLY




(2) NREL ResStock & ComStock
‘Data Lakes’
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NYISO’s Interest in ResStock & ComStock

1.

Supports continued development of SAE models for long
term energy forecasts

Provides hourly end use data for use in MetrixLT

Supports development of Building Electrification
forecasts for heat pumps & other technologies

More consistent, timely and detailed than RECS and
CBECS

= New York ISO
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Primary Topics

1. Metadata: 2018 Building & Equipment Characteristics by
PUMA, Region, End Use & Fuel Type

2. Load Data: End Use Load Data at 15 MPI by PUMA & Fuel
Type, Choice of 2018 Weather or TMY

3. Downloading Results for Individual Sites & Geographic
Regions, Including PUMA, County, State & ISO/RTO
Region, Fromthe AWS Data Lake

1. PUMA stands for Public Use Microdata Area. They are non-overlapping areas that partition
each state intoareas of no fewer than 100,000 people. NY has 62 countiesand 145 PUMAs. New York 1SO
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Residential Energy,

Peak & Hourly Load
Data Representative
s R e s S B e e, < B - % of Every County in US

7| Q search Lo @ =

American Community  Energy Plus Building Terra-Bytes of Data &  _
& Housing Surveys * Simulation Program T  Fast Computers

& {%5) [ORaW i1ps://resstock nrel.gos

@) ResStock

1. Data Viewer
2. Building Characteristics
3. State Fact Sheets
4. Datasets
5. FAQ
6. Publications
7. Typology
Housing stock Physics-based computer High-performance
characteristics modeling computing
‘et https://resstock.nrel.gov/
The ResStock and ComStock analysis tools are helping states, municipalities, utilities, and manufacturers identify which
- building stock improvements save the most energy and money. Learn more. \ “=$ New York |SO
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Ongoing building energy research program at NREL has already resulted in
numerous studies & published papers, with many more to come.

B e =

-
ResStock Heat Pump Cost- EFS Equipment Stock Scenarios ResStock results for Tribal Cost-Effective Savings Potential
Effectiveness Estimates NREL Building Stock Analysis Energy Atlas - Drill-and-Fill
NREL Building Stock Analysis NREL Building Stock Analysis NREL Building Stock Analysis
Y70 @ 239 770 © 124 Y70 @109 €0 @ 95
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(2a) Metadata: 2018 Building &

Equipment Characteristics by PUMA
Region, End Use & Fuel Type
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|
Datasets [new]

(1) Select Datasets, Weather Year, then Metadata

Public Datasets
End Use Load Profiles for the U.S. Building Stock

This dataset describes the timeseries energy consumption of the U.S. residential building stock at the end-use level. For details on how it was created and validated, please see the
project’s final report. For instructions on how to access pre-created aggregate data files, please visit the End Use Load Profiles for the U.S. Building Stock project website. For
commercial building stock data, please see the ComStock data viewer. Two versions of this dataset have been created: one with actual weather data from 2018, and another with
typical (TMY3) weather data. The TMY3 15-min energy data should not be used for larger geographies because weather events are not regionally aligned. Multiple geographic views of
the dataset have been created, one by state, and one for each Census region by PUMA.

Releases
Select a Data Viewer link below to go to the Data Viewer or Building Characteristics Viewer.
Data Table with
_— - . . . . Supplemental i
Publication ReleaseBuilding stock Upgrades Weather Data Viewer Links - Data Viewer Links - Characteristics and Data and Input building
date # represented applied year Annual and Timeseries Energy Building Characteristics Annual Energy Use Dictionaries characteristics
(metadata.tsv)
u.s. by_state, by_puma_northeast,
. . y_state, by_puma_northeast, ¥ Y .p
October residential None amy2018py_puma_midwest, by_puma_south by_puma_midwest, metadata suppl_data_dict github
2021 sector circa y y_puma_"\reft » DY-pama-Sout. by_puma_south, ppifata ¢
2018 y-puma_wes by_puma_west
u.s. by_state, by_puma_northeast,
. . by_state, by_puma_northeast, ¥ Y .p
October residential . by_puma_midwest, ) )
) one tmy3 by_puma_midwest, by_puma_south, metadata suppl_data_dict github
2021 sector circa by_buma. west by_puma_south,
2018 y-puma_wes by_puma_west

‘EI‘CVV TUIRN ISO
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(2) We are now at a Data Portal of Amazon Web Service Data Lake......

() AWS 53 Explorer forthe Open £ X + = b
&« &} O B https//data.openei.org/s3_viewer?bucket=oedi-data-lake&prefix=nrel-pds-building-stock%2Fend-.. Bl v¥ Q Search I B =
E DI AWS S3 Explorer for the Open Energy Data Initiative

oedi-data-lake / nrel-pds-building-stock /| end-use-load-profiles-for-us-building-stock / 2021 / resstock_amy2018_release_1 / timeseries_aggregates_metadata
Show | 50 v entries
Object Timestamp Size
metadata tsv 2022-02-02 13:37:10 14 GB

Showing 1 to 1 of 1 entries

Copyright 2020 Open Energy Data Initiative
Copyright 2014-2018 Amazon.com, Inc. or its sffiliates. All Rights Reserved.
Licensed under the Apache License, VElsmn 2.0 thE Llcsnss ; you may not use this file except in compliance with the License.

“fou may obtsin a copy of the License at b A censes/LICENSE-2
This file has been modified by the Open EHEIQ} Dsts Inmsms to add links to the DEDI data catalog and add the OEDI loge to provide context, and sllow a8 URL parameter for the budket name.

Download the Metadata.tsv file (tab separated
variables). It will take awhile as it contains PUMA
records for the entire US. There are 33,711 records

just for NY, distributed across 140 PUMAS.
&= New York ISO
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Building Characteristics Assigned Randomly, with Means Based on ACS & Other Data

Conditional Probability Distributions «  Conditional
probabilities for all

building types,

Location
Vintage structures, and HVAC
LADWE - CA Climate ro<sso [ 22 saturationsare
Zone & ia50s [ &% Htg Fuel .
- 1960 = 1% [ e .-s-m — obtained from ACS,
LADWE - Ch Climate 555 1970s 12% Electric 28%
s x> propane A7 AHS, RECS, and other
- i 1% . ]
T -m - — similar national
L 2ot I 7 databases.
* Thisensures thatany
- walls windows nir Conditioner Furnace given PUMA contains
RO 0% 0 | ' . HPH :
01 |2 " |ox Raell— A il v iyl — L, buildings, equipment

{ Ri3 M 3% A LY E seer 10 N =1% . - 80% AFUE IS L and energy

r-19 [ 273 R13 0% seer1s I 21% 92.5% AFUE I_ 19% )
Rao [N 0% pas oox seen1s I a% senarue | characteristics
R3e 225 R-ia W 144 gera.sw) M 7% . ]

[ R I eer 107 (w) I 1% _ J consistent with actual
structures & energy
metrics.

End-Use Load Profiles — A New Public Dataset for U.S. Residential and Commercial Buildings
Elaina Present, NREL -
April 15,202 &= New York ISO
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ResStock metadata is a sample of a sample!

Residential Segments - Cold & Very Cold
RECS Building -

Type (with Wall

height) Structure Vintage bin © Mapbox © OSM
Single-Family Wood Frame <1840 0 4,908k 1,891 I
Detached 194079 [ 11,654K 1,875 I I N
=1980 [ eg01k 2,682 ) [
Masonryor <1940 | 1.221k 1,967 I N
SteelFrame 494079 [ 2,325K 1,687 N B
=1980 | 394K 2,569 N |
MobileHome  N/A <1940 3K 3,411 I
1940-79 | 665K 1,094 I N
=1980 f1282K 1,295 I N I
single-Family Wood Frame <1940 177K 1,552 I N
Attached 194079 | 538K 1,415 N |
=1980 J1.417K 1,770 N I
Masonryor <1940 194K 1,485 I
Steel Frame 194079 134K 1,343 I N
=1980 33K 1,802 )
Multi-Family ~ Wood Frame <1840 |471K 2,845 [ B
with 2 -4 Units 194079 | 508K 2,682 I N |
=1980 325K | 3,477 | |
Masonryor <1940 232K 2,934 I
Steel Frame 194079 126K 2,478 I N
>1980 12K | 3,542 |
electricity_vent_fans OM 10M 20M DK 100K 200K 0 20 40 60 80 [0 500 1000

electricity_cooling Avg.thermal  Aggregate thermal

electricity_water_heating Number of | Avg. Building Floor end-use intensity site energy
I onsite_fuel_water_heating buildings Area(ft2) (kBtu/ft2) (TBtufyr)

M wood_heating
electricity_heating
M onsite_fuel_heating

Figure 5. Residential Cold/Very-Cold typology segments

ResStock sample selection is a very elaborate
process in order to represent several hundred
different attributes
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Figure 2. Sample structure of parameter dependencies in ResStock

&= New York ISO
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Heating Fuel Type & Technology | | Cooling Technology

Row Labels ~ Sum of 8_weight Row Labels ™ |Sum of 8_weight

Electricity ASHP 192,978 Central AC 3,473,612

Electricity Baseboard 275,061 Heat Pump 227,603

Electricity Electric Boiler 4,358 None 1,340,922

Electricity Electric Furnace 212,349 Room AC 3,120,342

Electricity Electric Wall Furnace 4,116 Grand Total 8,162,479

Electricity Shared Heating 230,993

Fuel Oil Fuel Boiler 502,906

Fuel Qil Fuel Furnace 922,277

Fuel Oil Fuel Wall/Floor Furnace 51,090

Fuel Oil Shared Heating 399,758 ResStock metadata provides a rich collection
Natural Gas Fuel Boiler 656,417 . .

Natural Gas Fuel Furnace 2,508,235 of structure types, building construction types
Natural Gas Fuel Wall/Floor Furnace 710,170 and HVAC equipmentthatis representative of
Natural Gas Shared Heating 900,969 the ACS, AHS, & RECS frequencies for those
None 283,293 characteristics. Also modeled are equipment
Other Fuel Shared Heating 27,361 efficiency, insulation levels, home size and
Propane Fuel Boiler 15,012 h d uses and equipment

Propane Fuel Furnace 181,356 otheren e )
Propane Fuel Wall/Floor Furnace 60,048

Propane Shared Heating 23,729

Grand Total 8,162,479
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Building & Equipment Characteristicsin Each PUMA Are Consistent With ACS Data
(B

Albany County (Cutside Alb

Albany County (Outside Albany City) PUMA
Fuel Type: All Fuels Upgrade: Baseline

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED

Vintage |Households Space Heating Fuel | Households | Saturation
1940s 4,116 Electricity 12,349 23.94%
1950s 6,053 Fuel Qil 2,421 4.69%
1960s 5,327 Natural Gas 36,320 70.42%
1970s 6,295 Other Fuel 242 0.47%
1980s 3,148 Propane 242 0.47%
1990s 1,937 Total 51,574 100.00%
2000s 726
2010s 484 Water Heating Fuel [ Households | Saturation
<1940 23,487 Electricity 11,380 22.07%
Total 51,573 Fuel Oil 2,179 4.23%

Natural Gas 37,772 73.24%
Propane 242 0.47%
Total 51,573 100.00%

The National sampling proportionisabout 1: 242.
This PUMA is represented by about 213 individual
samples, with the saturations as indicated. The
energy data in metadata has not been expanded
from sample tothe entire population.

DRAFT - FOR DISCUSSION PURPOSES ONLY
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Comparison of NY Electric Space Heat Saturations - ACS vs ResStock

American Community Survey - About 220,000 sampled homesin NY

Utility |10to 19 Unit [2 Unit |20t0 49 Unit [3or4Unit  [5to9Unit  [50 or more Ul Mobile Home|SF Attached |SF Detached Total

Central Hudson Gas and Electric 48.06% 19.18% 42.39% 25.97% 27.61% 45.66% 0.82% 19.10% 6.64% 13.66%
Consolidated Edison 13.32% 5.39% 11.01% 6.61% 12.16% 17.25% 5.77% 4.74% 3.78% 10.74%
Long Island Power Authority 21.16% 8.58% 19.66% 22.06% 24.88% 30.46% 2.63% 23.33% 2.47% 6.36%
National Grid 48.61% 10.64% 43.49% 27.95% 36.45% 42.79% 4.90% 18.04% 5.90% 12.58%
NYS Electric and Gas 33.49% 7.42% 37.87% 22.95% 31.70% 45.71% 4.27% 18.03% 5.99% 10.40%
Orange and Rockland Utilities 19.53% 16.95% 22.25% 15.65% 24.04% 19.88% 0.00% 12.53% 4.63% 9.66%
Rochester Gas and Electric 37.54% 14.70% 43.13% 27.57% 32.38% 46.06% 3.32% 13.96% 7.18% 13.76%
Total | 20.21% 7.34% 14.15% 13.69% 20.48% 19.69% 4.21% 9.89% 4.90% 10.63%

ResStock - About 33,700 sampled homesin NY

Average Residential Electric Usage - kWh

Utility 10to 19 Unit 2 Unit 20to49Unit 3or4Unit 5to9Unit 50 or more Un Mobile Home SF Attached SF Detached Grand Total

Central Hudson Gas and Electric 25.00% 19.67% 38.10% 20.69% 44.23% 57.89% 2.27% 22.22% 6.21% 12.62%
Consolidated Edison 16.02% 5.08% 13.26% 6.29% 13.83% 18.29% 0.00% 4.33% 3.36% 11.42%
Long Island Power Authority 28.71% 6.02% 24.39% 9.09% 19.57% 21.79% 0.00% 17.06% 2.54% 5.52%
National Grid 51.43% 19.85% 47.71% 28.75% 52.67% 55.03% 1.52% 10.30% 6.42% 14.25%
NYS Electric and Gas 37.63% 13.13% 58.33% 20.80% 42.53% 41.07% 4.36% 14.81% 6.14% 11.62%
Orange and Rockland Utilities 24.39% 19.67% 30.43% 14.29% 25.37% 14.71% 5.00% 5.41% 3.76% 8.93%
Rochester Gas and Electric 40.43% 20.00% 51.22% 21.21% 38.68% 35.14% 5.66% 9.09% 8.11% 14.16%
Grand Total 23.00% 9.52% 16.94% 12.14% 25.35% 20.40% 2.84% 7.47% 5.04% 11.27%

This initial review shows that ACS & ResStock saturations are similar. Confidence
margins not yet available for either sample.
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Tips for Working With Metadata

= Metadata is comprised of individual sites with a unique building ID. Each site has a weight of 242.131.
Multiply site energy data by weight to expand usage to population.

= Metadata reports annual energy by end use & fuel type but no hourly loads. All energy data is in kWh,
even Gas, Qil, & other fuel types.

= Append numbers to field names & make a data dictionary for easier selection of fields to summarize or
tabulate.

= Geo fields allow you to select State, County, PUMA, ISO/RTO & other areas.

= Since end use energy by fuel type is available for each site, we can directly calculate UEC, Saturations,
Intensity and Total Usage. Square Footage data is also available.

= Heating & cooling end uses include several distinct technologies - furnaces, heat pumps, RAC, CAC,
etc.

= Utility service territories are not provided. However, you can assign these yourself using County or PUMA
lists.

& New York ISO
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|Number of All Sample Sites |

Sample vs Population Households

I 69_in.hvac_heating_type_and_fuel (All) I -

|Count of 8_weight | Column Lak ~
Row Labels 'l 10to 19 Unit 2 Unit 20to 49 Unit 3or4Unit 5to9Unit 50 or more Un Mobile Home Single-Family Single-Family Grand Total
Central Hudson Gas and Electric 24 61 21 58 52 19 a4 36 644 959
Consolidated Edison 980 1,969 2,473 1,446 998 4,740 31 1,085 1,995 15,717
Long Island Power Authority 101 216 82 88 92 156 24 170 3,350 4,279
National Grid 140 519 109 313 243 169 329 165 3,534 5,521
NYS Electric and Gas 93 495 72 226 174 112 275 108 2,850 4,405
Orange and Rockland Utilities 41 61 23 77 67 34 20 74 611 1,008
Rochester Gas and Electric 47 105 41 99 106 74 53 88 1,209 1,822
Grand Total 1,426 3,426 2,821 2,307 1,732 5,304 776 1,726 14,193 33,711

|Number of Households in Population |

Counties were assigned to Utilities by NYISO

| 69_in.hvac_heating_type_and_fuel (AII)| -

| Sum of 8_weight | Column Lak ~
Row Labels | 10to 19 Unit 2 Unit 20to 49 Unit 3or4Unit 5to9Unit 50 or more Un Mobile Home Single-Family Single-Family Grand Total I
Central Hudson Gas and Electric 5,811 14,770 5,085 14,044 12,591 4,600 10,654 8,717 155,932 232,204
Consolidated Edison 237,288 476,756 598,790 350,121 241,647 1,147,701 7,506 262,712 483,051 3,805,573
Long Island Power Authority 24,455 52,300 19,855 21,308 22,276 37,772 5,811 41,162 811,139 1,036,079
National Grid 33,898 125,666 26,392 75,787 58,838 40,920 79,661 39,952 855,691 1,336,805
NYS Electric and Gas 22,518 119,855 17,433 54,722 42,131 27,119 66,586 26,150 690,073 1,066,587
Orange and Rockland Utilities 9,927 14,770 5,569 18,644 16,223 8,232 4,843 17,918 147,942 244,068
Rochester Gas and Electric 11,380 25,424 9,927 23,971 25,666 17,918 12,833 21,308 292,736 441,163
Grand Total 345,279 829,541 683,052 558,596 419,371 1,284,263 187,894 417,918 3,436, 5-6'5 8,162,479 )
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Number of Sample Sites - Electric Heating Systems |

69_in.hvac_heating_type_and_fuel (Multiple It-Ths)

|Count of 8_weight | Column Lak ~

Row Labels ~110to 19 Unit 2 Unit
Central Hudson Gas and Electric 6
Consolidated Edison 157
Long Island Power Authority 29
National Grid 72
NYS Electric and Gas 35
Orange and Rockland Utilities 10
Rochester Gas and Electric 19
Grand Total 328

|Number of Sample Sites - Nat Gas Heating Systems|

69_in.hvac_heating_type_and_fuel (Multiple It-Ths)

|Count of 8_weight | Column Lak ~

Row Labels ™ 110to 19 Unit 2 Unit
Central Hudson Gas and Electric 14
Consolidated Edison 504
Long Island Power Authority 58
National Grid 64
NYS Electric and Gas 51
Orange and Rockland Utilities 30
Rochester Gas and Electric 25
Grand Total 746

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED

Sampled Households with Gas or Electric Heating Systems

12
100
13
103
65
12
21
326

23

1,636

154
380

405

44
81

2,723

20to 49 Unit 3 or4 Unit

8
328
20
52
42
7
21
478

12
91

90
47
11
21
280

20to 49 Unit 3 or4 Unit

7
1,187
51
54
25
12
16
1,352

24
1,126
58
200
157
63
77
1,705

5 to 9 Unit

23
138
18
128
74
17
41
439

18
606
62
103
91
46
63
989

11
867
34

93
46

5

26
1,082

6
2,284
85
69
62
26
45
2,577

1

12

22

8
47
29
17
16

4

8

129

40
67
85
227
175
23
98
715

Note: structure types
include Single Family

Attached & Single Family

Detached.

2
18
2
53
66
2
18
161

21 100
955 1,455
131 1,451
144 1,971

88 1,675

67 388

80 45,

1,486 7,985

50 or more Un Mobile Home Single-Family Single-Family Grand Total

121
1,795
236
787
512
90
258
3,799

50 or more Un Mobile Home Single-Family Single-Family Grand Total

215
9,771
2,052
3,038
2,620

678

_ ._\l-:.l:l3$Q
19,724

0
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69_in.hvac_heating_type_and_fuel (Multiple |-Tms)

Number of Households in Population With Electric Heating Systems

Sum of 8 weight Column L3 ~
. . . . .. | 50 or more Mobile Slngl.e- Slngl.e-
10to 19 Unit| 2Unit |20to 49 Unit| 3 or4 Unit | 5to 9 Unit Unit Home Family Family [ Grand Total

Row Labels d Attached Detached

Central Hudson Gas and Electric 1,453 2,906 1,937 2,906 5,569 2,663 242 1,937 9,685 29,298
Consolidated Edison 38,015 24,213 79,419 22,034 33,414 209,928 11,380 16,223 434,625
Long Island Power Authority 7,022 3,148 4,843 1,937 4,358 8,232 7,022 20,581 57,143
National Grid 17,433 24,939 12,591 21,792 30,993 22,518 1,211 4,116 54,964 190,557
NYS Electric and Gas 8,475 15,739 10,170 11,380 17,918 11,138 2,906 3,874 42,373 123,971
Orange and Rockland Utilities 2,421 2,906 1,695 2,663 4,116 1,211 242 969 5,569 21,792
Rochester Gas and Electric 4,600 5,085 5,085 5,085 9,927 6,295 726 1,937 23,729 62,470
Grand Total | 79,419| 78,935| 115,739 67,797 106,296 261,986 5,327 31,235| 173,124 919,856
69_in.hvac_heating_type_and_fuel (Multiple -Tms) |Number of Households in Population With Nat Gas Heating Systems |

Sum of 8_weight ColumnlLa ™

; ] ] ) .. | 50 or more Mobile Slngl.e- Smgl.e-
Row Labels 10to 19 Unit| 2Unit |20to 49 Unit| 3or4 Unit | 5to 9 Unit ) Family Family | Grand Total
Unit Home
- Attached Detached

Central Hudson Gas and Electric 3,390 5,569 1,695 5,811 4,358 1,453 484 5,085 24,213 52,058
Consolidated Edison 122,034 396,126 287,410 272,640 146,731 553,027 4,358 231,235 352,301 2,365,862
Long Island Power Authority 14,044 37,288 12,349 14,044 15,012 20,581 484 31,719 351,332 496,853
National Grid 15,496 92,010 13,075 48,426 24,939 16,707 12,833 34,867 477,240 735,594
NYS Electric and Gas 12,349 98,063 6,053 38,015 22,034 15,012 15,981 21,308 405,569 634,383
Orange and Rockland Utilities 7,264 10,654 2,906 15,254 11,138 6,295 484 16,223 93,947 164,165
Rochester Gas and Electric 6,053 19,613 3,874 18,644 15,254 10,896 4,358 19,370 228,814 326,877
|Grand Total |  180,630| 659,323 327,361 412,833] 239468 623,972 38,983|  359,807] 1,933,416] 4,775,792
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69 _in.hvac_heating_type_and_fu (Multiple |- ms) Electricity - Average Heating Usage per Household - kWh

Average of 168_out.electricity.he Column Lg *

. Single- Single-
Row Labels 10t019Unit| 2Unit |20to49Unit| 3or4Unit | Stogunit | 0 OrMore | Mobile iy Family |Grand Total
Unit Home
- Attached Detached
Central Hudson Gas and Electric 7,421 12,646 2,822 10,022 7,526 3,094 3,911 10,115 15,224 10,248
Consolidated Edison 6,788 11,747 6,053 9,109 8,096 4,519 9,728 20,689 6,648
Long Island Power Authority 2,835 6,950 6,396 7,927 3,591 3,382 8,897 16,459 9,324
National Grid 7,191 12,407 5,914 11,507 9,009 5,269 15,483 12,094 22,433 12,906
NYS Electric and Gas 6,192 13,075 5,024 12,142 9,132 4,320 10,250 9,962 20,320 12,815
Orange and Rockland Utilities 6,728 13,056 3,439 7,304 7,371 2,919 5,513 6,614 20,483 10,793
Rochester Gas and Electric 7,138 13,471 11,252 11,213 7,600 7,777 14,736 11,257 20,481 13,742
Grand Total | 6,493| 12, 222| 6,098 10,481 8,248 4,596 11, 548| 9,904 20,309 9,637
69 _in.hvac_heating_type_and_fuel (Multiple -Fms) |Natural Gas - Average Heating Usage per Household - kWh |
Average of 216_out.natural_gas.heat Column Lg ™
. Single- Single-
Row Labels 10to19Unit| 2Unit |20t049 Unit| 3or4Unit | 5to9unit | >0 °Fmore | Mobile Family Family |Grand Total
Unit Home
M Attached Detached
Central Hudson Gas and Electric 7,366 16,950 4,902 14,237 10,045 7,482 5,314 16,538 30,272 20,836
Consolidated Edison 11,663 16,803 10,708 16,769 12,824 9,455 55,497 21,918 37,853 17,535
Long Island Power Authority 7,656 13,945 8,315 14,437 11,800 9,228 6,152 14,640 33,156 27,002
National Grid 10,472 19,230 8,517 16,367 11,467 8,552 18,739 21,286 38,822 30,961
NYS Electric and Gas 11,257 20,494 10,271 17,197 12,617 10,590 21,441 21,276 39,226 31,537
Orange and Rockland Utilities 9,819 15,084 12,522 12,382 8,776 7,859 24,962 14,833 34,593 25,018
Rochester Gas and Electric 11,993 19,836 10,718 15,762 12,401 11,142 19,389 19,766 36,383 30,286
Grand Total 11,078 17,592 10,508 16,439 12,334 9,459 23,783 20,666 37,099 23,614
Estimated Heat Delivered @ 85% Eff 9,416 14,954 8,932 13,973 10,484 8,041 20,216 17,566 31,534 20,072
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|Number of Households in Population With Electric Heating Systems |

69_in.hvac_heating_type_and_fuel (Multiple ItThs) Calculating Electric Space Heating Saturations

Sum of 8 weight Column Lak ~

Row Labels 110to 19 Unit 2 Unit 20to 49 Unit 3 or 4 Unit 5 to 9 Unit 50 or more Un Mobile Home Single-Family Single-Family Grand Total
Central Hudson Gas and Electric 1,453 2,906 1,937 2,906 5,569 2,663 242 1,937 9,685 29,298
Consolidated Edison 38,015 24,213 79,419 22,034 33,414 209,928 11,380 16,223 434,625
Long Island Power Authority 7,022 3,148 4,843 1,937 4,358 8,232 7,022 20,581 57,143
National Grid 17,433 24,939 12,591 21,792 30,993 22,518 1,211 4,116 54,964 190,557
NYS Electric and Gas 8,475 15,739 10,170 11,380 17,918 11,138 2,906 3,874 42,373 123,971
Orange and Rockland Utilities 2,421 2,906 1,695 2,663 4,116 1,211 242 969 5,569 21,792
Rochester Gas and Electric 4,600 5,085 5,085 5,085 9,927 6,295 726 1,937 23,729 62,470
Grand Total 79,419 78,935 115,739 67,797 106,296 261,986 5,327 31,235 173,124 919,856
Total Units in State 345,279 829,541 683,052 558,596 419,371 1,284,263 187,894 417,918 3,436,565 8,162,479

|Electric Avg Heating Saturation (Calculated) |

Average Residential Electric Usage - kWh

Row Labels 10to 19 Unit 2 Unit 20to 49 Unit 3 or 4 Unit 5 to 9 Unit 50 or more Un Mobile Home Single-Family Single-Family Grand Total

Central Hudson Gas and Electric 25.0% 19.7% 38.1% 20.7% 44.2% 57.9% 2.3% 22.2% 6.2% 12.6%
Consolidated Edison 16.0% 5.1% 13.3% 6.3% 13.8% 18.3% 0.0% 4.3% 3.4% 11.4%
Long Island Power Authority 28.7% 6.0% 24.4% 9.1% 19.6% 21.8% 0.0% 17.1% 2.5% 5.5%
National Grid 51.4% 19.8% 47.7% 28.8% 52.7% 55.0% 1.5% 10.3% 6.4% 14.3%
NYS Electricand Gas 37.6% 13.1% 58.3% 20.8% 42.5% 41.1% 4.4% 14.8% 6.1% 11.6%
Orange and Rockland Utilities 24.4% 19.7% 30.4% 14.3% 25.4% 14.7% 5.0% 5.4% 3.8% 8.9%
Rochester Gas and Electric 40.4% 20.0% 51.2% 21.2% 38.7% 35.1% 5.7% 9.1% 8.1% 14.2%
[Electric Saturation | 23.0%)| 9.5%| 16.9%)| 12.1%) 25.3%)| 20.4%)| 2.8%| 7.5%) 5.0%) 11.3%)|

Divide (units of a cell with a given structure type & electric heating) by (Total units of that structure type). FEENY
= New York ISO

©COPYRIGHT NYIS0 2022. ALL RIGHTS RESERVED DRAFT - FOR DISCUSSION PURPOSES ONLY Confidential - Do Not Distribute



|Electric Avg HH Square Footage - Sample | Avera ge Sq uare Foota ge

69_in.hvac_heating_type_and_fuel (Multiple It-Ths)

Average of 9_in.sqft Column Lak ~

Row Labels 110to 19 Unit 2 Unit 20to 49 Unit 3 or 4 Unit 5 to 9 Unit 50 or more Un Mobile Home Single-Family Single-Family Grand Total
Central Hudson Gas and Electric 649 1,096 952 1,215 838 865 885 1,736 2,121 1,385
Consolidated Edison 827 1,116 877 1,050 918 949 1,744 2,185 1,004
Long Island Power Authority 836 2,127 892 991 842 824 2,241 2,353 1,635
National Grid 923 941 873 960 872 812 1,086 1,537 2,180 1,282
NYS Electric and Gas 829 913 869 877 872 814 1,197 1,667 2,048 1,304
Orange and Rockland Utilities 1,955 969 1,007 970 863 967 1,220 1,864 2,078 1,387
Rochester Gas and Electric 804 949 1,063 878 771 755 885 1,771 2,087 1,351
Grand Total 879 1,044 888 981 874 922 1,116 1,824 2,149 1,186

Distributions of square footage of homes is obtained
from American Housing Survey. Itisa smaller
sample and not as geographically comprehensive as
the American Community Survey.

& New York ISO
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Sum of Natural Gas Space Heat Sum of Electric Space Heat
Typical Monthly Space Heating Energy - Natural Gas & Electric (kWh)
Albany
7000
6276
6000
5000
4367
4007
4000 3867
3427
Household Annual Usage
3000 2650 Gas: 26,461 kWh
081 Electric: 8,544 kWh
2000 1456
1417
321 250 118
1000 829 I
406
231 147
46 65 9 4 1 3 1 25
0 | — —
1 2 3 4 5 6 7 8 9 10 11 12
Values
® Sum of Natural Gas Space Heat Sum of Electric Space Heat
month
=
Source: NREL ResStock database W= New York ISO
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Space Heating UEC & Other Energy Metrics for Albany County

Metric Elec Heat Oil Heat Gas Heat |Propane Heat
N Pop. 12,591 9,685 59,322 1,937
Sum MWh 148,238 320,066 1,598,123 35,724
UEC: Avg kWh 11,773 33,048 26,940 18,443
Avg MMBTU 40.17 112.76 91.92 62.93
Max Pop kW 99,883 201,789 1,078,679 26,447
Max Avg kW 7.93 20.84 18.18 13.65
Avg BTUH 27,067 71,090 62,042 46,587

Why are Gas & Oil UECs & Capacities twice that of Electric
UEC? All SF homes have similar sizes. A similar pattern was
observed in MidAtlantic Electric Space Heat end use. Finally,
our own SAE models return a Beta of 1.0 when the electric
space heat UEC is set to about 8,000 kWh.

& New York ISO
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Heating UEC by Fuel & Structure Type

|Electric Avg Heating kWh - Population (Calculated) |

Average Residential Electric Usage - kWh

After accounting for structure type, square footage, furnace efficiency &
relative share of building types, gas & electric space heat UEC are indeed
very similar within SF & MF structures, without introducing behavioral or
utilization differences.

Row Labels 10t019Unit| 2Unit [ 20to49Unit| 3oraunit | 5to9Unit | 50+Units [Mobile Home| SF Attached | SF Detached | Grand Total
Central Hudson Gas and Electric 7,421 12,646 2,822 10,022 7,526 3,094 3,911 10,115 15,224 10,248
Consolidated Edison 6,788 11,747 6,053 9,109 8,096 4,519 9,728 20,689 6,648
Long Island Power Authority 2,835 6,950 6,39 7,927 3,591 3,382 8,897 16,459 9,324
National Grid 7,191 12,407 5,914 11,507 9,009 5,269 15,483 12,094 22,433 12,906
NYS Electric and Gas 6,192 13,075 5,024 12,142 9,132 4,320 10,250 9,962 20,320 12,815
Orange and Rockland Utilities 6,728 13,056 3,439 7,304 7,371 2,919 5,513 6,614 20,483 10,793
Rochester Gas and Electric 7,138 13,471 11,252 11,213 7,600 7,777 14,736 11,257 20,481 13,742
Grand Total 6,493 12,222 6,098 10,481 8,248 4,596| 11,548| 9,904| 20,309 9,637
|Electric Saturation 23.0%| 9.5%| 16.9%| 12.1%| 25.3%| 20.4%)| 2.8%| 7.5%| 5.0%| 11.3%)
|Avg square Footage 879 1,044| 888 981 874| 922| 1,116| 1,824] 2,149 1,186|
[Nat Gas Avg Heating kWh - Population (Calculated)) NYISO s verifying the 2018 ACS saturation data and
may need to update SF/MF shares in its SAE models.

Average Residential Electric Usage - kWh

Row Labels 10 to 19 Unit | 2 Unit 20to 49 Unit | 3 or4 Unit | 5to 9 Unit | 50+ Units |Mobi|e Home| SF Attached | SF Detached | Grand Total
Central Hudson Gas and Electric 7,366 16,950 4,902 14,237 10,045 7,482 5,314 16,538 30,272 20,836
Consolidated Edison 11,663 16,803 10,708 16,769 12,824 9,455 55,497 21,918 37,853 17,535
Long Island Power Authority 7,656 13,945 8,315 14,437 11,800 9,228 6,152 14,640 33,156 27,002
National Grid 10,472 19,230 8,517 16,367 11,467 8,552 18,739 21,286 38,822 30,961
NYS Electric and Gas 11,257 20,494 10,271 17,197 12,617 10,590 21,441 21,276 39,226 31,537
Orange and Rockland Utilities 9,819 15,084 12,522 12,382 8,776 7,859 24,962 14,833 34,593 25,018
Rochester Gas and Electric 11,993 19,836 10,718 15,762 12,401 11,142 19,389 19,766 36,383 30,286
Grand Total 11,078 17,592 10,508 16,439 12,334 9,459 23,783 20,666 37,099 23,614
Nat Gas Saturation 52.3% 79.5% 47.9% 73.9% 57.1% 48.6% 20.7% 86.1% 56.3% 58.5%
Avg Square Footage 921 1,097 903 1,153 913 925 1,244 1,737 2,155 1,528
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(2b) 2018 Aggregate Hourly Load
Data by PUMA, Fuel Type & End Use
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Select Data Viewer, then region of interest

Datasets

ResStock National Load
Profiles by State 2018

ResStock Mational Load Profiles by State 2018

« public
Go

ResStock National Load
Profiles by PUMA South
2018

ResStock MNational Load Profiles by PUMA South
2018

« public
Go=

°COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED

» public

ResStock National Load
Profiles by PUMA
Northeast 2018

ResStock National Load Profiles by PUMA Northeast
2018

Go=>

ResStock National Load
Profiles by PUMA West
2018

ResStock National Load Profiles by PUMA West
2018

= public
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This method navigates directly
within the ResStock web site.

ResStock National Load
Profiles by PUMA
Midwest 2018

ResStock National Load Profiles by PUMA Midwest
2018

+ public

Go=

ResStock National Load
Profiles by PUMA
Northeast TMY

ResStock National Load Profiles by PUMA Northeast
T™MY

« public
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Select a ‘PUMA’ using mouse;
Select a Fuel Type;

Alarny County {Oubsid a

all

natural_gas

Scroll lower in window........

&= New York ISO

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED DRAFT - FOR DISCUSSION PURPOSES ONLY Confidential - Do Not Distribute




Select ‘Explore Time Series’

Legend:
2.3TWh 415
© Electricity: Bath Fan . @
Electricity: Ceiling Fan 5 5 2
a5 BTz 5
© Electricity: Clothes Dryer w = g = £ =
o == £
T ® 3 =]
@ Elechricity: Clothes Washer Z E = o2 =
=B S =
= = =
Elechicity: Cooking Range & ‘3 g B g .,E_
g 7] g | 13
0 Electricty. Cooling E I 2 =
= e 8
ity Dishy O e @
° Elechricity: Dishwasher 0.0Wh -l 0.0 =
- Baseline Baseline
Baseline vs Baseline Hour of Day [EST) All: Energy consumption [Wh]

Explore Hi S

Explore Bar Charts Explore Times

&= New York ISO
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Select Fuel, Aggregation Type, Timeseries Range, Months & then..... follow the White Rabbit

ResStock National Load Profiles by PUMA Northeast 2018 - Albany County (Outside Albany City) PUMA Timeseries Data Print This Report Export CSV

Fuel Type: Upgrade: Output: Chosen Search Parameters:
jon: Albany County (Outside Albany
all Baseline bﬁﬁ’ﬂﬁ&h
Fuel Type: all
Upgrade: Baseline
Aggregation Type: Timeseries Range: Month Constraints: Output: energy_consumption
stat O Aggregation Type: sum
Sl year Timeseries Range: year
e O Month constraints: Jan to Dec
Filters

+ Add Filters

Albany County (Outside Albany City) PUMA

-+ More Locations

Currently Viewing:

.... Update Search

©COPYRIGHT NYISO 2022. ALL RIGHTS RESERVED

Update Search

© Electricity: Bath Fan  Electricity: Ceiling Fan @ Electricity: Clothes Dryer @ Electricity: Clothes Washer © Electricity: Cooking Range

© Electricity: Cooling @ Electricity: Dishwasher © Electricity: Exterior Lighting @ Electricity: Extra Refrigerator
Electricity: Fans Cooling @ Electricity: Fans Heating @ Electricity: Freezer Electricity: Garage Lighting @ Electricity: Heating

© Electricity: Heating Supplement @ Electricity: Hot Tub Heater @ Electricity: Hot Tub Pump
Electricity: Interior Lighting @ Electricity: Plug Loads © Electricity: Pool Pump @ Electricity: Pumps Cooling
Electricity: Pumps Heating @ Electricity: Pv @ Electricity: Range Fan © Electricity: Refrigerator

© Electricity: Water Systems @ Electricity: Well Pump Fuel Oil: Heating @ Fuel Oil: Water Systems

© Natural Gas: Clothes Dryer @ Natural Gas: Cooking Range @ Natural Gas: Fireplace @ Natural Gas: Grill @ Natural Gas: Heating
Natural Gas: Hot Tub Heater @ Natural Gas: Lighting @ Natural Gas: Pool Heater Natural Gas: Water Systems

© Propane: Clothes Dryer @ Propane: Cooking Range @ Propane: Heating @ Propane: Water Systems

Legend:

&= New York ISO
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Energy Use Is Calculated at 15 MPI For A Wide Range of End Uses

Average hourly electricty consumption in Jun - Aug by hour of day
Chosen Search Parameters:

10MW 5

Location: Albany County (Cutside Albany City) P
UMA

Fue! Type: electricty
Upgrade: Baseline

144NN

120404 <

§
"I':

Qutput: energy_consumption

Aggregation Type: average
Timeseries Range: day

Month Constraints: Jun to Aug

Average hourly electricily energy Consum
ption WVWhihr],

Close

k1SO

L4
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20

18

16

14

12

kW

10

Albany Natural Gas Space Heat - 2018 Hourly Loads
In kW & BTU per Hour

NYISO’s 2022 Metrix LT long term forecast to
determine building electrification impacts.

NREL heating & cooling load profiles were used in

Datais at 15 MPI

10

| ——Space Heat - Natural Gas

11

12

80,000
72,000
64,000
56,000
48,000
40,000

32,000

BTU per Hour

24,000
16,000

8,000

Source: NREL ResStock database

= new York ISO
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Our Mission & Vision

4 Q

Mission Vision
Ensure power system reliability Working together with stakeholders
and competitive markets for New to build the cleanest, most reliable
York in a clean energy future electric system in the nation

&= New York ISO
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