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COTRC

Results you can rely on

TRC Energy Efficiency Services

 Residential program design and implementation
 Codes and standards

 Market characterization and program evaluation
 Zero Net Energy and emerging technology

INE & Emerging Energy Portfolio & Engineering Residential, C&l Programs Evaluation Codes & Standards 2
Technologies =~ Master Planning ervices


Presenter
Presentation Notes
TRC offers holistic, integrated energy efficiency services. Our services span this full lifecycle. We bring our breadth of perspective to each program and project, no matter the scale or stage along this journey.
From planning to design, implementation, ZNE and emerging technologies, codes and standards, and evaluation, we address the full spectrum of demand side management opportunities. 
And we do so across multifamily, residential, commercial, industrial, and agricultural end-users.


Agenda

e Disclaimer
e Status of ZNE

e ZNE Driving forces

— Regulatory
— Market Driven

 Regulatory Deep Dive

* New Metrics

e New Markets & Drivers
* Questions
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Disclaimer

e I'm sorry
— lwork in California— I know
we're not special and you're
sick of hearing about us
— | also.work iIn Oregon .and |
Washington. We're a little bit

special

2016 Title 24:
RNC ZNE by 2020
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Good News! Residential ZNE is:

Technically Feasible v

» For simple single family building types

Financially Cost Effective \/

= With integrated design efforts and an experienced
design-build team

Politically Viable \/

= Up to a point with natural-gas complications galore


Presenter
Presentation Notes
We have major production builders doing ZNE at a development scale – KB Homes, DeYoung, Lennar, Shea, Meritage, Pardee


What drives ZNE

Market-based

s

Buyers want green,
sustainable, low
operating costs

\

Builder want to
differentiate, sell for a
premium

Incentive Programs

COTRC

Regulatory

Utility cost controls —

negawatt as the least
cost energy

s

Reduced capital costs for

the utility

Greenhouse gas

reductions, pollution
reductions

Results you can rely on



Presenter
Presentation Notes
Broadly two ways – 1) market driven (buyers want it, builders want differentiation) – 2) regulatory/policy – GHG, pollution, utility capital investment, -pursued through code advancement and voluntary incentive programs 
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California Res Codes 1975 to Today

Impact of building standards on home energy use

120 - @Water Heating
100 - OSpace Cooling
B Space Heating

g

kBTU/sf-yr
=

LHILIITEEES

70s 1978 1984 1988 1992 19938 2001 2005 2008 2013 2016 2019
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The Asymptote of ZNE Achievement

OWater Heating
Bspace Cooling
mSpace Heating

705 1978 1984 1988 1992 1998 2001 2005 2008 2013 2016 2019

]

Decoupling — 10Us proﬁt‘
from savings

Abundance of cost
effective measures (low
hanging fruit)

CPUC, CEC & I0OU backing

Preemption
Society’s profit-promise to
regulated utilities

Grid harmonization and
time of use

Incrementalism st




Reduction in savings potential
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kwh/unit

Impact of Code Change on Savings Claims

kw/unit (1,000x) therms/unit

W 2005Code m®2008Code m2013Code*®

Incentives/unit

What do you think happened to cost-effective savings?
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As Code Approaches ZNE — The Drivers Stall

Market-based Regulatory

\

Buyers want green,
sustainable, low
operating costs

Utility cost controls —
negawatt as the least
cost energy

\

Builder want to
differentiate, sell for a
premium

Reduced capital costs for
utility

Greenhouse gas
reductions, pollution
reductions

Incentive Programs

10


Presenter
Presentation Notes
Incentive Programs drop off, buyers don’t see a difference, builders can’t differentiate on energy, negawatt is no longer least cost, EE savings potential is so meager that aggressive pursuit doesn’t aggregate enough to impact planning


Grid Harmonization —
Aggressive ZNE Can Create New Problems

Ideal Flat Load

2012

2014
2015

S~ 2016

2017

(actual)

2013 [actual)
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The Duck’s neck
represents a sudden
increase in demand.
Requires peaking
plants, and adds
brownout risk
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Presentation Notes
CA has seen negative spot prices on the electric market. We’re paying Arizona and Oregon to take energy off our grid in the shoulder seasons already.
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Load shifting through battery storage

Could Energy storage Provide a Potential Solution
Controls are key

Operation based on ToU rates Optimization Operation based on ToU Peak Reduction

= Energy storage is operated to optimize for = Energy storage systems operated with “simulated
current ToU rates peak and off-peak”
— Peak is Noon — 6 PM (ES discharge) — Peakis 5 PM -8 PM (ES discharge)
— Off-peak is 6 PM -6 AM (ES charge) — Off-peakis 9 AM — 12 PM (ES charge)
= 100% SOC maintained overnight = 25% SOC maintained overnight
ES TOU Tariff Optimization ES TOU Peak Reduction
120 60 Discharging

100 Discharging
Charging

Charging

T 60 2 20
2 =
¥ 40 @ 10
H RN
S 20 & [ —
10 1.2 2 4 5 6 7 ". 13141551718192021222324
0 ¥ A
1 23 4 5 6 7 879 11 12 13 14 17 18 19 20 21 22 23 24 -0
-20 -30
A0 -40
——ZNEnoES ——ZINEwES 64 kWh PV ——IMNENOES ——ZINEw ES6.4 kWh PV
The ES TOU tariff optimization control scheme could potentially The ES TOU grid balancing control scheme could be
cause adverse impacts. beneficial.
4 |= ELECTRIC POWER
® 2016 Electric Power Research Insfitute, Inc. All rights reserved. E EI RESEARCH INSTITUTE
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Presenter
Presentation Notes
2019 code will have a battery credit, called “flexibility” for some reason, that allows load shifting. This only works if you have TDV… or TOU as part of your metrics. Batteries actually mean more kWh used to serve the home.

Also pre-cooling and thermal storage in hot water has the same impact


Proxy Metrics to New Metrics

Reference

Home T—T 100

Zero Energy
Home 0

o

£2013 RESNET

This Home™®

Less Energy

*Sample rating representation.
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Advanced Metrics

 Not all BTUs are created equal

 Time Dependent Valuation

High-value energy ————TDV energy value

(T DV) E ne rgy (C A) (mid day, eaily afternoon)

— Energy type (electric vs. gas) M/\

— Date and hour o

Lower-value energ

- C I I m ate Z O n e (eairly morning, Iate1 ni)g;ht)

Energy Value

Monday I Tuesday IWednesday Thursday Friday
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Presenter
Presentation Notes
30 year cost of energy forecast including transmission, delivery, cost of energy, cost of carbon, capacity, and much more
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New Metrics — Time Dependent Valuation

2016 Electric TDVs*

3

u
o

8

w
o

kBtu/kWh Present Value
S

[y
o

0

1234567 89101112131415161718192021222324

2019 Electric TDVs*

BT&D
Capacity
B RPS Adder
B Emissions

W Ancillary Ser
Losses

m Energy

M Retail Adjust

1234567 89101112131415161718192021222324

*CZ 12 Residential 30-Yr Present Value

Any peak-related metric will inevitably change over time
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Efficiency and PV are finally getting hitched!
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Demand Response too


Mandatory PV in CA for ZNE (2019 Res Code) @MTBQ
" PV array sized to displace the annual site KWh”

Y% Y,

e End uses covered by e End uses covered by e End uses covered by
PV: cooling, lighting, PV: cooling, lighting, PV: cooling, lighting,
plug loads, ventilation, plug loads, ventilation, plug loads, ventilation,
appliances appliances, DHW, appliances, BHA,

heating, cooking AoaREeaeking
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Presentation Notes
They’ve moved the goal posts a bit
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New Metrics — Energy Efficiency Dovetalil e

Automated Demand Response

NEW JERSEY'S CLEAN ENERGY PROGRAM

4

PAY FOR PERFORMANCE

Electricity Usage kW ——»

Average Day (Time) ————Jp
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New Market Drivers — Green Appraisal and Listing

Client File #: | | Aopraisal File #. |
| Residential Green and Energy Efficient

Market-based |

| ||
orts” Subject Property.
04* City [ State [Zin:

=

=

Buyers want green,
sustainable, low
operating costs

Builder want to
differentiate, sell for a
premium

- . MULTIPLE LISTING SERVICE®

L
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Open the Boundary Box

- e o e o o .y

- s - - o - . . -
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Presenter
Presentation Notes
Make sure code works for multifamily, townhomes, urban infill with no solar options, and houses that use odd features that don’t have clear or accurate modeling options. Also – include community solar options.


Open the Boundary Box

- e o e o o .y

- s - - o - . . -
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When is Good Enough Good Enough?

Depends on your definition of ZNE, your metrics, and the policy goals
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TRC Energy Services

Matt Christie
mchristie@trcsolutions.com
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