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US Energy System and important sub-systems
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Climatic and Demographlc Change
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Energy Systems must Change

e California Global Warming Solutions Act:
— Reduce greenhouse gas emissions to 1990 levels by 2020 (30% below the 600 MMT forecast).
— A further 80% cut below 1990 threshold by 2050.

* European Union Renewables Directive:

— Member states to produce a pre-agreed % of energy consumption from renewable sources

— EU as a whole shall obtain at least 20% of total energy consumption from renewables by 2020.
* Singapore Energy Conservation Bill:

— Reduce its greenhouse gas (GHG) emissions by 16% from the 2020 business-as-usual scenario.
— Reduce its energy intensity by 35% from 2005 levels by 2030.
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Example: SinBerBEST
Energy in Smart Tropical Buildings

Mathematical Model
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Example: SinBerBEST
Ancillary service to Grid from Buildings

T pe
el Other Sectors

Pstos

\ 3 \ 1
\ CONTROL / \ CONTROL /
“AREA 1, “\AREA 2,/

sc (g=le .

Pl Control
(fast clock)

min Z / (ACE(t))? dt
anc 1:1
S.t. x(k+ 1) = Az (k) + Bouanc(k) + Ed(k)
Umzn(k) S U/anc(k) S Uma:v(k)

anc anc

[Uanc(k) — Uanc(k +1)| < Ly (k)

Where:  ACE; = AP, + 'a) ACE(rms)=1.06 [5gx/ | ACE(rms)=0.05
No Ancillary ' reduction With Ancillary



visit our brand new headquarters

Lunch 12:45 - 1:30pm
Poster Session 1:30 - 4pm
Overview & Introductions 2 - 3:30pm

406 Cory Hall




