
T
h

e
 Livin

g
 La

b
o

ra
to

ry 

Pushing Past 33%
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• 
R
educe cam

pus G
H

G
 em

issions by 67%
 by 2020 

• 
H

ow
 can this be done? 

• 
S
hifting aw

ay from
 carbon intensive form

s of energy use 
– 

N
atural gas 

• 
U

sing energy m
ore efficiently 

• 
R
educing absolute consum

ption 
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B
a
rrie

rs to
 o

ve
rco

m
e 

• 
Lack of real-tim

e inform
ation and control of system

s 

• 
Integrating interm

ittent renew
able and non-traditional 

sources of energy is com
plex 

• 
B
ehavioural change 

• 
Peak load and dem

and profiles 
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 S

o
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tio
n

 is S
m

a
rt 

• 
S

m
a
rt te

ch
n

o
lo

g
ie

s that transm
it inform

ation about 
them

selves and provide controls 
– 

R
eal-tim

e data, ‘lights are on’, ‘R
educe fan speed’ 

• 
S

m
a
rt (in

te
g

ra
te

d
) syste

m
s that collect, track, and 

analyze the inform
ation and m

ake decisions, enable 
decision-m

aking 
– 

B
iom

ass is cheap; sw
itch from

 natural gas 
– 

W
ind stopped blow

ing; sw
itch to B

C
 H

ydro electricity 
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W
h

a
t is a

 S
m

a
rt (in

te
g

ra
te

d
) E

n
e
rg

y S
yste

m
? 
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S
m

a
rt E

n
e
rg

y S
yste

m
…

.n
o

w
 w

h
a
t? 

• 
H

ow
 can w

e use the S
m

art Energy S
ystem

 to re
d

u
ce

 G
H

G
 

e
m

issio
n

s? 

• 
S
upply side 
– 

Integrate renew
able/alternate sources of energy 

• 
B
io-m

ass 
• 

W
aste H

eat (Trium
f, D

ata C
entres) 

• 
W

ind, S
olar, W

aste-to-Energy, Energy S
torage  

• 
D

em
and S

ide 
– 

M
anage Energy U

se 
• 

Peak Load S
hedding 

• 
Incentivize N

ew
 B

ehaviours 
• 

Tim
e of U

se and A
m

ount C
ost S

tructures 
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The C
oncept… 

To go beyond 33%
 w

e w
ill need to: 

1. 
A
dopt Leading-edge Technology – dem

onstrate/develop 
new

 innovative technology in partnership w
ith the private 

sector 

2. 
Establish and Entrench C

ultural &
 B

ehavioural C
hange 

3. 
D

eterm
ine w

hat is Econom
ically V

iable - C
apital and 

O
perating costs, R

esearch O
pportunities 
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In A
ddition to Energy, w

hat are the S
ynergies…

 

• 
To be w

orld leaders in sustainability
  

• 
To be part of the clean technology innovation pipeline; to 
create w

ealth 

• 
R
esearch, Teaching and Interdisciplinary C

ollaboration 
O

pportunities 

• 
Learning opportunities for everyone 
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The Future 

Tw
o key pieces of infrastructure: 

• 
H

ot W
ater D

istribution S
ystem

 (the current system
 is steam

-based 
provides 85%

 of the cam
pus therm

al energy requirem
ent and is 

inefficient) 

• 
S

m
art E

nergy G
rid – W

e anticipate to achieve our goals w
e w

ill need to 
m

anage a diverse portfolio of energy on the supply and generation side 
and be able to accom

m
odate dem

and side m
anagem

ent at the 
individual building level 
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H
ot W

ater D
istribution 

S
ystem
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B
eyond the R

edundancy Lim
it 

B
eyond the S

tability Lim
it 

N
orth Line 
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This is a com
plex, highly dynam

ic system
 – how

 do w
e begin 

to design it, im
plem

ent it and pay for it: 

• 
 to understand w

hat w
ill w

ork technologically 

• 
 to understand w

hat w
ill w

ork socially 

• 
 to understand w

hat w
ill w

ork econom
ically 

• 
 to understand w

hat w
ill w

ork environm
entally 
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• 
Q

uestions 
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