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ZERO NET ENEF

ILFI Certified
945 Front Street, DPR Construction Office, San Francisco, CA

Packard Foundation Headguarters | LEED Platinum Certified, Los Altos, CA
IDeAs “Z Squared” Integral Group Office, San Jose, CA

Completed
MZE Verified

J. Craig Venter Institute | LEED Platinum Certified, La Jolla, CA
Tah.Mah.Lah. Residence | LEED Platinum Certified, Northem CA

Uni\rer(irg Childcare Facility | Scale Jumping, Living Building Challenge,
Burnaby, BC

MZE Designed

117 Easy Street, Sunnyvale, CA

415 Mathilda, Sunnyvale, CA

435 Indio, Sunnyvale, CA

Aquarium of the Pacific | LEED Platinum Certified, Long Beach, CA
Bishop 0'Dowd High School, Environmental Science Center, Ozkland, CA
Blackford Elementary School, Camphbell, CA

California Lottery Office, Santa Fe Springs, CA

California State Polytechnic University, Pomona, Student Center,
Fomona, CA

Castlemont Elementary School, Campbell, CA

Del Mar High School, Science Education Facility | CHPS Certified,
Campbell, CA

Exploratorium | LEED Platinum Certified, San Francisco, €8
Hawail Portable, Oahu, HI

Kaneda Residence | LEED Platinum Certified, Cuperting, CA
Leyva Middle School Administration, $an Jose, CA
Lynhaven Elementary School Multi-Furpose, Campbell, CA
McClellan Ranch, Cuperting, CA

Millennium Water (Southeast False Creek) | LEED Platinum Certified,
Vancouver, BC

Montenay Office Building | LEED Platinum Certified, Burnaby, BC

OUSD, Downtown Educational Complex | CHPS Certified Pending,
Oakland, CA

Regent College Library, Vancouver, BC

5an Jose Environmental Innovation Center, 5an Jose, CA

Sherman Oaks Elementary School Multi-Use Facility, Campbell, CA
VanDusen Visitor Centre | Living Building Challenge, Vancouver, BC
Vernonia K-12 School, Vernonia, OR

Watsonville Water Resources Center | LEED Platinum Certified,
Watsonville, CA

Westmant High School - Science Education Facility, Campbell, CA

Completed
MNZE Electric Designed

Clif Bar Headguarters | LEED Platinum Certified, Emenyville, CA

NZE Ready
Z Bryant, Perkins + Will Office, San Francisco, CA

Samsung Research Center, Mountain View, CA

Construction
Confidential Medical Lab, Inland Empire, CA

Linkedin Office Renovation, Sunnyvale, CA
Metalsa Research Building, Mexica

Kilink Headguarters Renovation, San Jose, CA
Yosemite Institute, Yosemite National Park, CA

In Design
380 Pastoria Office Building Renovation, Sunmyvale, CA

895 Emerson, Schmidt Family Foundation Offices, Palo Alto, CA
Boulder Commans, Boulder, CO

City Place Development, Santa Clara, CA

Cenfidential Urban Campus, Los Angeles, CA

Denver Water, Denver, CO

Hanover Page Mill, Pala Alto, CA

Hayward Library, Hayward, CA

Kaiser Baldwin Hill Medical Office Building, Baldwin Hills, CA
Kaiser Santa Rosa Medical Office Building, Santa Rosa, CA
Mark Day School Administration Building, San Raphael, CA
OUSD Madisen High School, Oakland, CA

Rowland Hall-5t. Mark's School, Salt Lake City, UT
Sacramento Market Co-Op, Sacramento, CA

San Francisco International Airport, Consolidated Administration
Campus, San Francisco, CA

Stanford University Living Lab, Palo Alto, CA

UC Davis California Avenue Lecture Hall, Davis, CA
UC Mercod Downtown Campus, Merced, CA

UC Santa Cruz, Big Creek, Santa Cruz, CA

Masterplan

Fort Collins Met Zero Energy Eco-District, Ft. Collins, CO
OUsD Fremont High School Master Plan, Oakland, CA

Station Pointe Sustainable Master Plan, Edmonton, AB
UC Berkeley Global Campus, Richmond, CA
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OAKLAND DOWNTOWN EDUCATION CENTER



DPR CONSTRUCTION
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NREL RESEARCH SUPPORT FACILITY
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COMMERCIAL ZNE CASE STUDY
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Existing Conditions

A 30,000 SF square orstory office warehouse circa 1970

A Uninsulatedconcrete walls, wood roof and single pane windows
A DARK, DINGY, DERELICT and UNRENTABLE!
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BUSINESS CASE FOR ZERO NET ENER

AADDITIONAL COST TO RENOVATE SUSTAINABLY VS. LESS EXPENSI
STANDARD METHOD OF RENOVATING19.84 / SF)

AADDITIONAL VALUE CREATED DUE TO A REDUCTION IN OPERATING
EXPENSES AND RESERVE REQUIREMEBA.S4 / SF

A ADDITIONAL VALUE DUE TO ACCELERATHIPLENEEVS. AVERAGE
MARKET DOWNTIME $22.81 / SF

A ADDITIONAL VALUE DUE TO RECEIVING A PREMIUM IN RENT OVER
TOP OF THE MARKET RENT&34.47 | SF
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INSTITUTIONAL ZNE CASE STUDY
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KAISER PERMANENTE MEDICAL OFFICE BUILDING



Low Cost Baseline G&¢ectric Option : VAV Reheat System
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All-Electric Option : Thermally Zoned Heat Pump System
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Over $1M First Cost Savings!

JElectrical Changes
Electric VAV Heating
New 277V Panels 3 EA 12,200 36,600 0.42
New 100° X 225 A feeders 3 Included above
Connections for 8 EA Electric VAV - (15t VAV from JB) 8 EA 3,014 24,112 0.28
Connections for 16 EA Electric VAV (Added VAV from JB) 16 EA 1,208 19,328 0.22
Connections for remaining 36 VAVs - Assumed NR - No Reheat 36 EA - - -
Adds to Building Service, Distribution Boards Nat required per IG
S/T 80,040
Changes to potential VA options
VA to reduce future capacity no longer availoble - More copocity used 43,750 0.50
NEW RISK ITEM - Potential to add 1 EA 600 A Board Not required per IG
S/T 43,750 0.50
Electrical Water Heating
NEW RISK ITEM - Add 1200A Board for Electric Water Heating Not required per IG
NEW RISK ITEM - POTENTIAL INCREASE TO SERVICE SIZE Net required per G
S/T .
ELECTRIC VAV 123,730 1.41
Assuming Electric VAV approved ELECTRIC WATER - -
Site / Offsite Changes
Electric VAV Heating No changes anticipoted
Electrical Water Heating
Increase Electrical Service Size Not required per IG
PG&E Connection / Meter Fees Summary
Remaove Goas Service - Site & Offsite Costs 1 LS [50,000) (50,000)
] {50,000) First Cost Savings Total [$] [$/SF]
ELECTRIC VAV - -
Assuminag Electric VAV approved ELECTRIC WATER {50,000) (0.57) All-Electric HVAC (844 221) (9.65)

DIRECT CO5T5
TOTAL INCLUDING MARKUPS

DIRECT CO5TS
TOTAL INCLUDING MARKUP

Assuming Electric VAV approved,

ELECTRIC VAV
ELECTRIC VAV
ELECTRIC WATER
ELECTRIC WATER

{780,305)
{844,221

(166,393)
(180,023)

(8.92)
{9.65

(2.06)

(180,023)

All-Electric Plumbing (2.08)

Total: (1,024.248)  (11.71)



Annual Energy Costs
HVAC Electric and Gas Systems

$180,000 (1.88 $/sf)
$163,800 (1.70 $/sf)
$148,300

$160,000 |

A AllElectric using PPA results in

$140,000 |
lowest annual energy costs

$120,000 |
(1.08 $/sf) (1.07 $/sf)

$94,200 $93,800

A AllElectric under PG&E rates

$100,000 results in high energy costs

$80,000

A PG&E Electric and gas rates will
escalate

$60,000

*

PPA Electric Rate 0.092%/kWh
PG&E Effective Electric Rate (el /'y
PG&E NG Rate 0.9%/therm

$40,000

$20,000

$-

All-Electric w/ PPA Gas Boiler w/ PPA All-Electric w/ PG&E Gas Boiler w/ PG&E

mElectric mGas Total



Annual Energy Use Intensity (EUI)
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iiNREL

MHATIONAL RENEWAEBLE ENERGY LABCORATORY
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Shanti Pless

ntegrating Energy Efficiency Senior Research Engineer

?equirements INto PI‘OjeCt National Renewable Energy
: Laborat

Requirements = yes aDOTaiony

April 2017

NREL is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable Energy, operated by the Alliance for Sustainable Energy, LLC.
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NREL: 2008

NREL PIX

Innovation for Our Energy Future



