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BUT FIRST: WELCOME & A FUN QUIZ
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ABOUT THE OREGON DEPARTMENT OF ENERGY
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Oregon Electricity Resource Mix
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ENERGY CONSUMPTION OVER TIME

Energy Consumption [Trilion Btu)

1200

L1100

yO0

200

700

a00

00

400

00

100

0

) s & & & ¥ € §
& BN O N R R B D D B > D D B> D D> DD S 5 g

T'E. 8 R T A T L T RADEEESTENAER

hNBE3I2yQa ¢20G1 €
Over Time

9y SNH?&

3

350

aw
3 8

3

Total Energy Consumption (Trillion Btu)
— N
3 & 8

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

——Residential

Commercial —Industrial —Transportation

| 2y adzYbINBAEY Q8 9y SNHE

Over Time

| 2y &



PER CAPITA ENERGY CONSUMPTION OVER TIME
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Oregonés Popul ation and-2BI6er gy Co
Consumption axis starts at 850 TBtu
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RENEWABLE ENERGY
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RENEWABLE ENERGY

AExplains the growth of renewable
energy capacitgnd consumption in .
Oregon.

Almpacts policies, growing demand -

APresents challenges and
opportunitiesas Oregon integrates
more variable@enewable electricity

onto thegrid
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OREGON GHG REDUCTION GOALS

Figure 2.6: Oregon’s Projected GHG Emissions vs. Goals*’
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BUILDINGS & OREGON GHG REDUCTION GOALS

What rOIe dd:)UlIdlngS playOward Case 1: Statewide emission reduction measures
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reduce the associated GH@Gissions
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CLIMATE CHANGE POLICY- LOCAL
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Table 2.1: Jurisdictions in Oregon Taking Climate Change Actions

v o= complete

— =in progress

Ashland
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Clackamas County
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Salem
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GHG Mitigation Goal
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Carbon neutral by 2050; 1.5°C goal
v

80% reduction by 2050

v

Carbon budget for city residents consistent
with 350 ppm in atmosphere by 2100,
requiring an annual average emission
reduction of 7.6%

_)
v

Replace 30%, 50%, and 80% of fossil fuel
power with renewable energy by 2030,
2040, and 2050 compared to 2016

Carbon neutral by 2050
80% reduction from 1990 levels by 2050
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CLIMATE CHANGE POLICY- STATE

AExecutive Order 120: Energy Efficiency in thgress
Built Environment
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NET ZERO ENERGY BUILDINGS
OPPORTUNITIES / CHALLENGES

AFor Neta SN2 Ga5SOIF NP2y Al SR o0dzh f R
critical piece of the puzzle. Focus on performance.

AOpportunities and Challenges

ANet metering limitations (ex: 25 kW in some OR locations) that are ou
of building codescope

AHow to address sectors like muanant / multtmeter commercial and
residential with orsite renewables (virtual net meterig

AOnsite renewables, storage, and grid interaction
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NET ZERO ENERGY BUILDINGS

OPPORTUNITIES / CHALLENGES

AOpportunities and Challenges
Al 2¢ Of SI'ySNJ INARA AYLIF OU aySia |
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SRAFFSNBY (G t221a Fid &l SNPE

ASomebuilo
Energy or

INg types are already at an EUI that is capable of Net Zero
Carbon, but others may nevertgete

ASolarresources per site
APlug loads
AUnoccupied buildings
ALocalzoning
AEconomics
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EXECUTIVE ORDER 120
STATE BUILDING LEADERSHIP

B. Carbon-Neutral Operations for New State Buildings. DAS and ODOE
are directed to work with state agencies to ensure that new state owned
buildings permitted after January 1, 2022 and used primarily for office
and other commercial work space are designed to be able to operate as
carbon-neutral buildings defined with full fuel-cycle considerations that
are inclusive of, but not limited to, off-site renewable energy and other
provisions of ASHRAE standard 189.1. In addition, DAS and ODOE
are directed to analyze feasible options with the Department of
Environmental Quality that would lower the embodied carbon of
building materials in new construction of state buildings.

This is in conjunction with existing programs:
A SEED (State Energy Efficient Desiggiires 20% better than code performance for new state

AdmPp::
OdZ)\fRf\y'Ela I NB N\Bljdz)\N\BR 62 RSRAOI

buildings and major renovations
F2NJ DNBSY n@v;écas&rﬁbﬁeon ans mafg);/rénbvatﬁri‘s forYpublic

as solar, geothermal, biomass
LIEE
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VRON

DAS

DEPARTMENT OF
ADMINISTRATIVE
SERVICES
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EXECUTIVE ORDER 120
SOLAR AND EV READY

A & 4 A. Solar Ready Building Construction. The appropriate advisory board(s)
!} ‘ f and the Department of Business and Consumer Services Building Codes

: & Division (BCD) are directed to conduct code amendment of the state
4}-- ~ ‘4 building code to require all newly constructed buildings will be ready

W | for the installation of solar panels and related technologies by October
1, 2020 for residential structures and October 1, 2022 for commercial
structures. BCD may establish limited specific exemptions to this solar-
ready policy for buildings where solar applications are infeasible.

. Electric Vehicle Ready Building Construction. The appropriate advisory
board(s) and BCD are directed to conduct code amendment of the state
building code to require that parking structures for all newly constructed
residential and commercial buildings are ready to support the
installation of at least a level 2 EV charger by October 1, 2022. BCD
may establish limited specific exemptions related to types of parking
lots, such as temporary parking lots.

(2 oo
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%/ ENERGY




EXECUTIVEORDER 1£20
Z/ERO ENERGY READY HOMES

C. Zero-Energy Ready Homes. The appropriate advisory board(s) and
BCD are directed to conduct code amendment of the state building code
to require newly constructed residential buildings to achieve at least
equivalent performance levels with the 2017 U.S. Department of Energy
Zero Energy Ready Standard by October 1, 2023.

Residential Energy Code Progression - Energy Efficiency Index

EO calls for increasingly efficient

ndex

homes in Oregon to continue

L
hNBE3I2yQa f St RS NEKARF-haedic--q 26+ NR /

A

4T SN2 Sy SNB& NB|HRgebuommecens | | 2017 ORSC E5%

M more efficient than

0.20 the 2018 IECC
0.00
OREGON —— 2000 2003 2006 2009 2012 2015 2018
Bullding Codes Division - . .
ENERGY snnmEaichuis ey e —Oregon Residential Code =~ —IECC Model Code
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EO 17-20, DIRECTIVE 4C
ZERO ENERGY READY HOMES

What is the US DOE Zero Energy Ready Home?

APrescriptive Path and Performance Path (uses HERS n
AContains specifications for highly efficient envelope, ZERQO

heating, cooling, lighting, ventilation, water heating, everoy reaoy nowe
and appliances
AFor some requirements, Oregon is already there

Alncludes other nomnergy criteria such as indoor air
guality, installation quality

AOregon is looking to develop a prescriptive code that
IS based upon US DOE ZERH energy efficiency
reguirements

£ oo
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EO 17-20, DIRECTIVE 4C
ZERO ENERGY READY HOMES

>

Comparisons (a few)

2017 Oregon

ZERO

ENERGY READY HOME
U.S, DEPARIMENT OF ENERQY

Residential Code

Required wholehouse ventilation per ASHRAE 62
at 1.2 cfm/W, with 60%eat recovery ventilator

Option 5 (partial) requires 62.2, no cfm/W rate or
HRYV required

Required ducts inside, testing, sealing

Option 5 or B (ducts inside or seal)

Mandatory ACH testing with performance threshc
(2.5 ACK} in climate zone 4, 2 AGHnN climate
zone 5)

Option 5 (sealing, but no ACH spec and no
performance testing)

Hot water equipment, distribution, and piping

Option D HW equipment, but no optimized
distribution

Slightly better windows with US DOE ZERY-0.27

OR base 10.30, but couple of N1101.1(2) options
require better

£ oo
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EO 17-20, DIRECTIVE 4C
ZERO ENERGY READY HOMES

>

ZERO

ENERGY READY HOME
U.S, DEPARIMENT OF ENERQY

Comparisons (a few) 4l 2017 Oregon

Residential Code

High efficiency appliances

Not regulated by code, but Oregon does have a
number of appliance standards not preempted by
Federal government (more detail later in
presentation)

80% Energ$ptar Lighting

100% high efficacy lighting (2 exc.)

Envelope minimum = 2012 IECC

Oregon already exceedimgany envelope provisions
especiallyif any envelopeptions are chosen as the

compliance pathway

£ oo
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EO 17-20, DIRECTIVE 4C
ZERO ENERGY READY HOMES

L ==1

ENERGY READY HOME

U.S, DEPARTIMENT OF ENERGY

Comparisons (a few)

Building
Component

2017 Oregon Residential Specuialty Code (ORSC) v. ZERH

Component

2017 ORSC (5/A)"

ZERH

CZ4C & 5B

CZ 4C & 5B (DOE)

Notes

Building Envelope

Wall Insulation - Above
Grade

R-21 Intermediate”

R-20 or R-13 + 5°

Intermediate framing = Studs located 16" O.C. with
three-stud corners. Advanced = 24" O.C.

Wall Insulation - Below

R-15 cont. insul. on the int. or ext. of the home OR R-

\ 2017 OREGON
| RESIDENTIAL

o | sPECIALTY
| cooe

Grade R-15/R-21 R-15/R-19 19/21 cavity insul. at the interior of basement wall.

Flat Ceilings R-49 R-49 Min.. 6" depth at top plate at exterior of structure to
achieve U-factor.

Vaulted Ceilings R-30 NR Performance Path for IECC.

adiatbers R-30 R-30 l'L(E :?Ilows for rf:duc.lion o .R-}") if insulation is

sufficient to fill framing cavity.
~ : Full depth is req'd in ORSC. 2 Feet is depth of insul. in

Slab Edge Perimeter = R-10/2 Feet. IECC and CZ4 of RMI. None in RMI's CZ5.

Heated Slab Interior R-10 R-5 Insulation to be installed under entire slab.

Windows U-0.30 U-0.27 Avcragc Qf all wmdovs & glazed doors. Windows
have air leakage maximums.

: U-factor tested in 20 degree plane in accordance with
Skylights U-0.50 U-0.55 NFRC standatds.
Bititior Doodd U-0.20 U-0.30 Average of all windows & glazed doors. Doors have

air leakage maximun in ORSC.

2017 Oregon
Residential Code

Equal
Exceed

Mismatch ORSC/ZERH

Need Improvement
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EXECUTIVEORDER 1£20
COMMERCIAL ENERGY CODE

D. Increasing Energy Efficiency in Commercial Construction. The

DEPARTMENT OF
%’ ENERGY

appropriate advisory board(s) and BCD are directed to conduct code
amendment of the state building code to require, by October 1, 2022,
that newly constructed commercial buildings, averaged across building
types, will exceed International Energy Conservation Code and
ASHRAE 90.1 by achieving at least equivalent performance levels with
the measurable prescriptive energy efficiency portions of the most
current version of ASHRAE 189.1 that are construction-related.
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EXECUTIVEORDER 1£20
COMMERCIAL ENERGY CODE

OregonBuilding Codes Divisicnmoving towards quick adoption of ASHRAE 90.1 as stat

code within a year of publication
Incorporation of Architecture 2030 Framework
AASHRAE 902016 by October 2019 for estimating energy consumption and

AASHRAE 902019 by October 2020 renewables for a Zero Net Energy Building

Benefits of 90.1 include

AQuicker, less resourdstensive, streamlined adoption (more buildings under
advanced code)

AMore predictable

A Comprehensive cost analysis

A Qupported COMcheck
AFederal declaration/certification becomes easy

State of Or
I. Building Codes Division

Q OREGON Note: Oregon has min/max statewideode!

%’ ENERGY
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EXECUTIVEORDER 1£20
COMMERCIAL ENERGY CODE

Code Compliance
Form draft

State of Oregon

Building Codes Division

Botter Buildings for Oregon
e et

DEPARTMENT
%’ ENERGY

Part | COMcheck information

Compliance path: COMcheck (Standard 90.1) results:
J Performance path O Pass
[ Prescriptive path [ Fail *Ifusing the performance path, submit the energy

model report with this form

Prepared by or
under the supervisions of: Date:

Partll Projected energy use

Enter the ZERO Code Calculator results for projected energy use.

Estimated building energy consumption: MBtu/yr

Partlll Estimated available renewables for the building

Enter the ZERO Code Calculator results for offsets.

Total renewable energy necessary to achieve Net Zero: MBtw/yr

On-site potential PV rated capacity kW

CHECKLIST AND APPLICANT SIGNATURE

COMcheck report and ZERO Code Calculator report must be submitted with this form.

[ COMcheck report is attached [ Energy model report is attached
(if COMcheck failed)

d ZERO Code Calculator report is attached

26



EXECUTIVEORDER 1£20
COMMERCIAL ENERGY CODE

ASHRAE 902016 for OR Climate Zones ASome ASHRAE cddgel buildings are

S Frotope £l Indv bukdirg Type approaching near onite netzero
OficeSmall 233 25 7 Capable EUIS
RO ‘;i igf Rough estimates based on Oregon solar resources
ETLE“E : : for EUI that can be offset with PV*:
3ilStandalone 40.4 A7 .0
RetailS ripmall 481 52 7 1-story: 45kbtu/ft2/yr
noanmay ;‘:; jg; 2-story: 23kbtu/ft 2/yr
oolzecongany . -
OutPatientH eathC are 98 4 107 .7 3'St0ry: 15 kbtU/ft 2/yr
Hospital 1132 | 112.9 XPFyYyR az 2y
HotelSmall 621 649 . . .
S 174 | 81 ABut for some building types, eite net
Warehouse 142 16.8 . .
RestaurantFasf ood EET 1 E 591.0 Zero IS nOt feaSIbIe
aurantSitD own 3571 | 3773 . .
poo——— TERBPTE Alt is important to set up the framework
ApartmentHighRise 423 AT 1 for oﬁ_SIte pathways
a OREGON

§/ ENERGY * Broad estimate. Assumptioimelude:~17W/ft2 PV panel capacity, 60% reofverage, simple roofzz



EXECUTIVEORDER 1£20
COMMERCIAL ENERGY CODE

AFrom ASHRAE 16BP (2015), how low can we go (in terms of EUI)?

ANot considering cosgffectiveness

ABut many building types can approach ol
cross over the EUI for neero ready

AHighlights the importance of efite
pathway to achieve netero

APlug loads!
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