Passive Buildings as
baseline for the
new grid
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1. Overview of how the electric grid operates
2. Overview of recent changes to the grid structure

3. Challenges of PV integration
4. Intro to building+grid integration strategies

1. Passive vs Code Case Study
2. Other strategies
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Need to understand the issues at hand in order to discuss
potential solutions!
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Meeting the electric load
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*The National Power Grid," Microsoft® Encarta® Encyclopedia. http:lencarta.msn_com &
1993-2004 Microsoft Corporation. All rights reserved.
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Sources of U.S. electricity generation, 2017

Total = 4.01 trillion kilowatthours

petroleum 1%

tural gas 329
£

Note: Electricity generation from utility-scale facilities.
Source: U.S. Energy Information Administration, Electric Power Monthly, February 2018, preliminary data eia’



LOAD PROEILES

Power WINTER Power SUMMER

, demand demand

b I (i dzNJpdaked X & Vdi & £

Hydro C -
Natural gas CC ﬁ;\ N\ ﬁﬂ:\

Some renewables ‘rsf/ interm;i_iate \ —/intermediate \-
base load base load

Coal ‘

Nuclear

Some renewables Time of day Time of day

© Passive House Institute US



Electricity Generation Sector - Scheduling
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MEETING THE FIECIRIC | OAD

Currently has about 1.17 TW of generating capacity

United States uses about 4,000/hyr of energy (4 trillion KWh)

Current electric generating capacity is about 2.5 times higher than what is used on an annual basis

If vehicles + building heating were converted to electricity by 2050, the electricity consumption would almc
double MW
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Electricity Generation Sector - Scheduling

Demand
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REAL TIME PRICING (RTB)Chicago,
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Congestion  Loss
System Component  Component

Datetime Pricing Pricing Voltage Equipment  Pricing Transmission Energy Price Total LMP for LMP for LMP Latest Version |Real Time
Beginning EPT Node ID Node Name Level Description Node Type Zone Location ($/MW) (5/MwW) (S/MW) (S/MW) Version Number |Price ($/kWh)
1/1/2017 0:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 25.43 24.59 -0.21 -0.63 TRUE 1 0.02455%
1/1/2017 1:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 25.76 24.77 -0.4 -0.59 TRUE 1 0.02477
1/1/2017 2:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 24.29 23.53 -0.22 -0.54 TRUE 1 0.02353
1/1/2017 3:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 23.74 22.88 -0.45 -0.41 TRUE 1 0.02288
1/1/2017 4:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 2333 22.49 -0.4 -0.44 TRUE 1 0.02249
1/1/2017 5:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 23.72 22.94 -0.28 -0.5 TRUE 1 0.02294
1/1/2017 6:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 23.29 22.35 -0.41 -0.53 TRUE 1 0.02235
1/1/2017 7:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 24.39 23.55 -0.22 -0.62 TRUE 1 0.02355
1/1/2017 8:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 24.94 24.38 0.06 -0.62 TRUE 1 0.02438
1/1/2017 9:00 36181251 65 OHIO 138KV TR71 12 LOAD COMED 249 24.48 0.21 -0.63 TRUE 1 0.02448
1/1/2017 10:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 24.16 23.95 0.31 -0.52 TRUE 1 0.02395
1/1/2017 11:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 23.2 23.39 0.55 -0.36 TRUE 1 0.02339
1/1/2017 12:00 36181251 65 OHIO 138KV TR71 12 LOAD COMED 233 23.3 0.4 -0.4 TRUE 1 0.0233
1/1/2017 13:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 23 23.03 0.4 -0.37 TRUE 1 0.02303
1/1/2017 14:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 22.66 22.69 0.41 -0.38 TRUE 1 0.02269
1/1/2017 15:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 22.76 22.43 0.03 -0.36 TRUE 1 0.02243
1/1/2017 16:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 23.62 23.17 -0.03 -0.42 TRUE 1 0.02317
1/1/2017 17:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 30.31 29.33 0 -0.98 TRUE 1 0.02933
1/1/2017 18:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 29.17 28.36 0 -0.81 TRUE 1 0.02835
36181251 65 OHIO 138KV TR71 12 LOAD COMED 26.72 25.78 0 -0.94 TRUE 1 0.02578
1/1/2017 20:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 25.03 23.98 -0.03 -1.02 TRUE 1 0.02398
1/1/2017 21:00 36181251 65 OHIO 138KV TR7112 LOAD COMED 24.99 23.87 -0.05 -1.07 TRUE 1 0.02387
1/1/2017 22:00 36181251 65 OHIO 138KV TR71 12 LOAD COMED 24.68 23.53 -0.1 -1.05 TRUE 1 0.02353
1/1/2017 23:00 36181251 65 OHIO 138KV TR71 12 LOAD COMED 22.91 21.8 -0.14 -0.97 TRUE 1 0.0218
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