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i Virtual Electric Power
Board of Chattanooga, TN (EPB)

Joshua New: newjr@ornl.gov, Willlam Copeland, James Ingraham

Creating a digital twin of 178,368 buildings In the service area for the Electric Power
Board of Chattanooga, Tennessee, with comparison to 15-minute electricity data

Automatic Detection and Building Energy Model Creation (AutoBEM)

Data comparison matrix Occupancy

Short Title
Summary Satellite imagery, including panchromatic and multispectral images

Data type Image

Software Tools
» Occupancy (every 90m)

Company
Website

= n
Temporal resolution Cities - 3-11 times per week
- Imagery (satellite, aerial) ==
]

Measure accuracy
Cost $11 persq. km

Format GeoTiff

u Mapping to building input Building footprints u u
« Street-level Imager * Aerial - best footprints
— Mapping to area properties Vegetated areas, road -;u;rf ace, buildings. parking lots —
y Mapping to material properties | Road pavement materials ( g asphalt), parking lots (e.g.. gravel, soil)
Coverage of US Over 10 mllio ]ﬂIl f verage of the contiguous US

Omnentation Aenal
Emsting i.nternal software N/A

» Cartographic layers =
Elevation, GIS | 7"
* Tax assessors

Wil
* Ranking of descriptors

EE and Demand impacts
(281—4 617 per bUIIdlng type)

» Street - height, type, WWR
* LIDAR - geometry

» GIS - database API
 Building type

* Model generator

» Fastest buildings simulator

Street-level data

Class F |eId Default Minimum [Maximum

Sizing:Parameters Heatin ing Sizin ingFactor |  1.33] 0.931]  1.72S|unifor oa
izing:Parameters Cooling SizingFactor | 133 0.931]  1.729uniform floa
Lights Core_bottom_Lights \Watts per 2| 13.988juniform  [float [G0001
Lights Core_mid_Lights \Watts per Zone Floor Area 10.76] 7.532 13.988juniform [float |GO001 u
Lights Core_top_Lights Watts per Zone Floor Area 10.76] 7.532| 13.988|uniform [float |GO001
\Watts per Zone Floor Area 10.76] 7.532| 13.988juniform [float |G0O001 . [ V I
Lights Perimeter_top ZN_4 Lights |Watts per Zone Floor Area 10.76] 7.532| 13.988uniform  |[float |GO001
ElectricEquipment Core_bottom_PlugMisc_Equip \Watts per Zone Floor Area 10.76| 7.532] 13.988luniform |float |G0002
Watts per Zone Floor Area 10.76)  7.532] 13.988uniform [float |G0002
ElectricEquipment Core_bottom_Elevators_Equip Design Level 32109.89011/22476.92 41742.86uniform  [float =
Exterior:Lights Exterior Facade Lighting Design Level 14804, 10362.8) 19245.2uniform [float
[Zonelnfiltration:DesignFlowRate FirstFloor_Plenum_lnfiltration |Flow per Exterior Surface Area| 0. 000302]0 00021 1[0 000393juniform Ifloat G0003 a I I a y I C S
Flow per Exterior Surface Area 0.0003020.00021 1|0 000393' iform Ifloat G0003
esignFlowRate[TopFlo Flow per Exterior Surface Area|  0.00030 2/0.000211/0.000393 I t |GO003

Result Slmulated bundlngs for any area of interest that match 15-minute electrical
data more accurately than most manually created models

Operatlonal Use of BEM Simulations

T — Measures

e * Lighting, HVAC COP,
U e Y Infiltration, insulation
B » Smart thermostats

- Water heaters

Use Cases
* Peak rate structure

* Demand-side mgmt
* Emissions

* Energy efficiency = _

. Customer education :--”" A e * PV/solar

Estimated wholesale vs retail ¢ $ 202817.35

* Bldg ID, area (m?), no. of floors
* Color: Energy use intensity
(kWh/mZ) by building type

409757220

= - s * EV charging
. b ; - . 5 ? s . ati Smart Thermostat - 4F cost savings  $-8124 41
ORNL posts AutoBEM EPB retrieves i R ML Y : . Smart Thermostat - 8F cost savings ~ $ 1999518
- gy TMY->AMY Smart Thermostat - 4F cost
summary output data for : Vg A o @lesF Mavings 7 $35560.50 . F h
data dashboards o o AR o ings o % s 2600087 UtU re we at er
, - e 4 ot & NdVEY - HVAC Efficiency ECM $0.00
" Ve ——__ £ Do » Tl o Gas HVAC ECM $ 160244 91
( \ [ \ 5 { \ - ~ . AL Gas Water Heater ECM $ 22023 o D u aI fu eI VAC
e . $ 5990 - I I
ORNL EPB re uests EPB i e | -5 N Heat Pump Water Heater ECM
: - e L =S5es o iy < ¢ Insulation ECM $ 14859.18
Creates & maintains (€ == = = -q _d = =@ Analyzes data to drive <o e &yg® : R W, Infiltration ECM $ 42430.75
virtual buildings AutoBEM data business decisions o2t & o : gy =3 | iahtina FCM $ 29975 57 M d
p, ¢ e S e ®
- ) - ) icrogrids

Result: $11-35 million/year in potential savings |dent|f|ed via simulation-informed data
and valuation for energy, demand, emissions, and cost impact to EPB and each
customer for each building under five use cases covering nine monetization scenarios
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