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ISO‘s (Independent Service Operators)3 Interconnections



CURRENT ELECTRIC GRID INFRASTRUCTURE



EIA forecasts renewables will be the fastest growing 
source of electricity generation









REAL TIME PRICING (RTP) – Chicago, IL
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Baseline Building - Total 

Baseline Building - Heating

Jan Dec



Baseline + Passive Building - Total 
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INTERMITTENCY

NET LOAD/RAMPING

BASELOAD CHALLENGES
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NO COOLING/DEHUM FROM 3-8 PM FOR A WEEK IN JULY

HIGH MASS LOW MASS
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A breakdown of the major power plants in
the United States, by type



















“The house next to ours was identical 
to what ours was before our Passive 
House remodel,” says Trey Farmer, 
architect and principal of Forge Craft 
Architecture + Design in Austin, Texas. 
“After 12 hours without power, it was 
below freezing inside in the home 
next door.”









Core body 
temperature 
estimates shown 
below.
This can vary 
significantly from 
person to 
person.

Picture Courtesy of Holmes, S, et al. Overheating and passive habitability: indoor health and heat indices. 
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Assessment Overview & Variables
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Case Season
Const. 

Type

Orient

ation
Standard WWR %

Avg. 

Temp.

Min. 

Temp.
>65

o
F >60

o
F >55

o
F >50

o
F >45

o
F < 40

o
F < 35

o
F < 30

o
F >25

o
F >20

o
F >15

o
F >10

o
F

1 20 43.8 29.2 3% 14% 21% 32% 42% 53% 68% 97% 100% 100% 100% 100%

2 60 50.9 33.5 13% 27% 41% 47% 61% 78% 97% 100% 100% 100% 100% 100%

3 20 32.0 18.1 0% 3% 7% 15% 19% 23% 36% 42% 54% 91% 100% 100%

4 60 28.5 14.4 0% 1% 6% 12% 17% 20% 27% 38% 41% 61% 98% 100%

5 20 40.4 27.1 3% 8% 16% 22% 33% 42% 55% 81% 100% 100% 100% 100%

6 60 35.5 22.9 3% 5% 13% 18% 22% 33% 39% 47% 83% 100% 100% 100%

7 20 30.3 17.7 2% 5% 8% 13% 18% 22% 28% 38% 45% 79% 100% 100%

8 60 21.8 10.3 2% 3% 4% 6% 8% 13% 16% 18% 22% 36% 60% 100%

9 20 57.6 49.2 12% 37% 62% 95% 100% 100% 100% 100% 100% 100% 100% 100%

10 60 57.3 46.8 11% 39% 59% 83% 100% 100% 100% 100% 100% 100% 100% 100%

11 20 49.2 36.8 3% 16% 27% 42% 61% 84% 100% 100% 100% 100% 100% 100%

12 60 42.9 27.5 2% 10% 18% 29% 39% 48% 68% 93% 100% 100% 100% 100%

13 20 56.3 47.9 7% 28% 53% 85% 100% 100% 100% 100% 100% 100% 100% 100%

14 60 53.2 43.1 3% 19% 38% 60% 93% 100% 100% 100% 100% 100% 100% 100%

15 20 48.1 35.7 3% 13% 23% 38% 55% 79% 100% 100% 100% 100% 100% 100%

16 60 39.7 25.4 2% 6% 14% 20% 33% 40% 56% 78% 100% 100% 100% 100%

% of Hours in Simulation Above Threshold Temperature
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Picture Courtesy of Lisa White

Case # 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Season

Construction Type

Orientation

Standard

WWR (%) 20 60 20 60 20 60 20 60 20 60 20 60 20 60 20 60

oF dropped in 1 hour 1.8 2.3 1.7 2.7 1.8 2.8 3.1 6.0 1.3 1.8 2.5 4.2 1.3 1.8 2.5 4.2

oF dropped in 4 hours 4.4 5.3 5.7 9.1 4.4 6.8 7.5 13.9 2.3 3.2 4.2 7.1 2.3 3.2 4.2 7.1

oF dropped in 12 hours 6.9 1.0 10.5 7.6 9.1 11.3 15.9 25.0 2.7 1.1 6.2 7.7 3.6 4.2 7.1 10.9

Temp (oF) at 1 AM Day 1 66.2 65.8 63.2 59.8 66.2 65.2 64.9 62.0 66.7 66.2 65.5 63.8 66.7 66.2 65.5 63.8

Temp (oF) at 4 AM Day 1 63.6 62.7 59.2 53.4 63.6 61.2 60.5 54.1 65.8 64.8 63.8 60.9 65.8 64.8 63.8 60.9

Temp (oF) at Noon Day 1 61.1 67.0 54.4 54.9 58.9 56.7 52.1 43.0 65.3 66.9 61.8 60.3 64.4 63.8 60.9 57.1

ASHRAE PHIUS ASHRAE

Winter

Wood framed Concrete/ICF

SW NE SW NE

PHIUS ASHRAE PHIUS ASHRAE PHIUS
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Case Season
Const. 

Type

Orient

ation
Standard WWR %

Avg. 

Temp.

Max. 

Temp.
< 80

o
F < 85

o
F < 90

o
F < 95

o
F < 100

o
F < 105

o
F < 110

o
F < 115

o
F

17 20 81.6 94.5 59% 59% 70% 100% 100% 100% 100% 100%

18 60 86.0 110.6 59% 59% 59% 59% 76% 88% 98% 100%

19 20 80.8 92.7 60% 60% 83% 100% 100% 100% 100% 100%

20 60 83.2 103.8 60% 60% 66% 80% 92% 100% 100% 100%

21 20 81.1 91.9 59% 59% 81% 100% 100% 100% 100% 100%

22 60 84.3 101.9 59% 59% 59% 69% 87% 100% 100% 100%

23 20 80.5 90.4 59% 59% 93% 100% 100% 100% 100% 100%

24 60 82.1 96.7 59% 59% 72% 88% 100% 100% 100% 100%

25 20 78.3 84.9 59% 100% 100% 100% 100% 100% 100% 100%

26 60 81.3 94.7 59% 59% 80% 100% 100% 100% 100% 100%

27 20 78.5 85.5 59% 92% 100% 100% 100% 100% 100% 100%

28 60 80.9 93.6 59% 59% 83% 100% 100% 100% 100% 100%

29 20 78.0 83.8 59% 100% 100% 100% 100% 100% 100% 100%

30 60 80.4 90.8 59% 60% 90% 100% 100% 100% 100% 100%

31 20 78.2 84.4 59% 100% 100% 100% 100% 100% 100% 100%

32 60 80.1 90.0 59% 65% 100% 100% 100% 100% 100% 100%

% of Hours in Simulation Below Threshold Temperature
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Picture Courtesy of Lisa White
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