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Evolution of Clusters

*District Energy as a modular concept
District ready building systems

*Energy Clusters/Anchor Loads

*Integrate energy density into urban planning
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The Screening Tool

INnputs
— Location Outputs |
— Building Types, Size, Age — Energy Load Profile
— Utility Costs — 20 year Cash Flow
Projection

— Finance Costs _
— District Energy Alternative — Capital Expense

— Conversion Efficiency ~— Operating Expense
— Construction Costs — Simple Payback of

— Labor Costs sg’retjrr]nggzelrswes’rmen’r of
— Project Phasing Alternatives

put(xy, X,, X3, ..X; )= Screening Tool =.ooh OUtPUt'(RQ')
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Energy Load Shape

District Electric Demand
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Life Cycle Economic Evaluation

Stand Alone District Energy District Energy + CHP

«Profect Capital Distribution $0 414,086,917 -$14,086,917
«Project Capital Heating & Cooling Equiptment 533,338,964 425,677,546 525,677,946
«-Project Capital CHP 50 0 56,438,685
«+Total Project Capital 533,338,964 539,764,863 646,203,543
«Operation Cost $180,425,015 £$126,648,767 -$122,039,43
«Project Capital + Operation Cost -$213,763,579 -$5166,413,629 -5168,242,981

Total Life Cycle Cost Net Present Value -$131,785,834 -$109,615,316 -$110,762,193

(Lower Number = More Attractive)

= e Dust Sennes

District Energy Alternatives: Life Cycle Cost Analysis

------
.........
N
.~
.
.
..y
.

Millions

-~ L R = « «New District Energy
g0 s+ New District Energy &CHP

.
.
.
‘.

(S100) - ..,_'._.-:- -
61200 4% — T d
(S140) -
(5160) -

0 5 10 years 15 20 25

‘
‘e
.
L0
.....

June 10,2014 GLHN ARCHITECTS & ENGINEERS, INC.



Challenges

 Refurn on investment and developer
INnferest

* Energy load density and duration

« Utility roadblocks




ROI and Developer Challenges

Slow projected build out

llllllllllllllllllllllllllll

Marginal incenfive fo buﬂdmg developer

Questions of Risk




ROl and Developer Opportunities

Begin with “district ready”
modular heating, cooling

Remove energy plant from buillding costs

Solve Ownership, Operation and
Governance
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Density and Duration Challenges

 Low Rise Residential

* ASHRAE 90.1, LEED, Al
Net Zero, Deep Green

« Separated Sensible ¢§
and Latent Coolmg

June 10,2014 GLHN ARCHITECTS & ENGINEERS, INC. 13



Density and Duration Opportunities

Encourage high density occupants and diversity
to Improve load shapes.

Masterplan utility corridors for most cost effective
piping methods, materials, alignments

Diversity, diurnal and seasonal thermal energy
sforage

Design chilled water loop to encourage
cascading energy use




Utility Intferconnect Challenges

Franchise agreements and electrical interconnection
Net metering requirements
Time of Use, Demand Response

Influence of increasing renewable generation




Load & Net Load (MW)
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Figure 2: The duck curve shows steep ramping needs and overgeneration risk

28,000

26,000

24,000

22,000

20,000

18,000

16,000

14,000

12,000

10,000

Net load - March 31

overgeneration A~
risk
h2om " 3am ' 6am  Sam | 12pm | 3pm | 6pm  9pm

Hour

June 10,2014 GLHN ARCHITECTS & ENGINEERS, INC. 16



Seasonal Energy Storage
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Summary

Many challenges to integrating District Energy into
planned mixed use communities.

Aggregated load density and shape planning @
necessary early element of concept.

Near term Refurn on Investment using current
energy, wafter, carbon costs may marginalize
value of district energy

Resource economics and infegrated cascading
infrastructure




