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a PROGRAMMATIC & FUNCTIONAL REQUIREMENTS
Ownel‘ S GOa|S — Continuous operations
- Security

— Eliminate single points of failure

ORGANIZATIONAL & EMPLOYEE NEEDS
— Employee recruitment & retention

- Health & wellbeing

— Productivity

RESOURCE USE

— Minimize operational cost

— Reduce carbon footprint

— Accountability & value to stakeholders
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SITE OPPORTUNITIES CHALLENGES NORTHWEST
SELECTION CLIMATE




Modes of Operation
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Resiliency design for daily and/disruptive events
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NORMAL ./ TEMPORARY & LONG TERM OUTAGE
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Operational Operations Employee Security Power Supply Earthquake
Efficiency Budgets Comfort Breach Disruption




" Modes of Operation

NORMAL vs POST DISASTER

Normal
Mode of Operation

Post-Disaster
Mode of Operation
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LIGHTING
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POWER
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All Hours
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Manually
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Load i ™.
Reduction |

HOW WE REDUCE LOADS

Operable Windows

Massing
. Orientation
Daylighting

\

\q’_
O Solar Control

Thermal & Infiltration
== Performance

Thermal Mass

Natural Ventilation
Shafts

Heat Recovery

Economizer

Demand Control
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Generators
& Fuel Storage Battery Storage

Microgrid
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SHORT-TERM OUTAGE LONG-TERM OUTAGE
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Curtailment Strategies:

IN NON-CRITICAL
ZONE

— Lights off
— Temperature set back
— Ventilation off

— Plug loads reduced to
laptops only

BOTH CRITICAL/NON-
CRITICAL

— Elevator not used

— Only cold domestic
water
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~ Battery Impact
Takeaways

Looking at the building alone in this utility district,
operating the battery to optimize CO2 impact is not
effective.

The battery does have the ability to significantly reduce
the peak load, improving the utility-scale impact.
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MAINTAIN STAFF MAINTAIN SUPPORT STAFF SUPPORT BRAND
PRODUCTIVITY BUSINESS OUTPUT  Sanctuary in an event Perception as
Community Support
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BUILDING THAT IS OPTIMIZED BUILDING
OPTIMIZED TO BE A EFFICIENCY FOR NET
PIECE OF A SMART GRID ZERO GOALS



Passive _
Opportunities

Climate AnalysiS'l" _
Temperature Blns
Portland-

549/

Active Heating Zone

4,719 hours

0 to 20 RH

4 °>° °§°
\,
o °§°

D&Q

D&Q

IO £ b° b" 40 '\°’ %Q %‘9 q° q‘° S

o §

Temperatures

=20 to 40 RH

40 to 60 RH

Passive Zone

3,141 hours

36% —10%

Active Cooling Zone

900 hours

® 60 to 80 RH

= 80 to 100 RH

6)\.,

’\/

1400

1200

1000

800

600

400

200

HOURS



Passive’
Opport_un ities,

14% - 83% 3%

Climate Analysi'S'l' _

_ Active Heating Passive Zone Active Cooling
Tem peratu re Blns 7 Zone — Zone
% i — a1 = T — / rs — 1000
Portland P S 1,205 hrs 279 hrs
— M M 800¢
— M H M 600¢
— H H = 4004

— - - - = = = 200z
I—-—oc

ST O S M ¢ o SN I I ,90

<© <
MU A M MMM MEMPMPOMIONIUM o°
Temperatures

0 to 20 RH =20 to 40 RH 40 to 60 RH m 60 to 80 RH m 80 to 100 RH

Hours



Pa S S | V e Reflective

Insulated Roof

D e S | g n ' ' T _ Energy Recovery Ventilator

Heat Pump
/ Conditioning

Ventilation Air
High T
Performance -
Triple Glazed
Windows
—— Tightly Sealed &
Super-insulated
€ Solar Orientation Walls

And Shading \
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— Plug loads reduced to ® 600
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— Elevator not used

— Only cold domestic
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Curtailment is a critical element to broad resiliency. The most
impactful curtailment measures are Passive Design features.

NATURAL LOW LOADS DAYLIGHTING

VENTILATION
Acceptable comfort

without conditioning
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