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Deep Energy Retrofit
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2\ B: Deep Energy Retrofit (DER) 7’0
ox¥y bk (2012%)

o BTELH

« E{E: R-70 with 2" CCSF (R-13) and 5" OCSF (R-18) between rafters and 6" rigid foam
(R-39) on the roof;

- BIREEBEDEE: R-47 with 6" OCSF in cavity (R-21) and two layers of 2" polyiso in the
exterior wall (R-26);

o Hh = @DEE: R-20 with closed-cell spray foam;
o HITFEZEMEKR: R-10 with xps rigid foam;

e Z: T EEIBEEE(CIntus DIERE(R-7); EFEDRIZIINEZDITS

e FEERE: =ZZEOI 7 (Unitl). BSBENEDAR I 7—RAERELT
3 > (Unit 2)

cfAiBE ) UTADA Y LA (Unitl), 2 29 A5 ES(Unit 2)
o A £ENVITHAR M A ERV(Energy Recovery Ventilator) . 95% T3 E3h 3R
e KIGHFEE:5kW AT L
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EROEE: Gut Renovation

e EBRIFXRVAYVYITPR—FDRATL—I7+—LTHET S,
e GutRenovationZd %¢&. BEADEMOIRILF—HECHEDOGITINIEGZ SV =6, —f&
MICIFE IR TOT S LDONRIZITESEL,
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Source: Building Science Corporation (2014). Performance Results for Massachusetts & Rhode Island DER Pilot

Community. Building America Report for U.S. DOE
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WEEK MONTH Temp 12°¢/53°F LIFETIME DUTPUT
- i | Cloud 60% 23,225.08 kWh

PREVIOUS CURRENT NEXT ‘

ANNUAL TOTAL OUTPUT

1200
1000
800
=

= 600
= 0

400

112015 212015 32015 f 50201 6/2015 8/201¢ 9/2015 10/2015 112015 12/2015

Environmental Benefits

Your solar system has offset
29,751 Ibs of CO2 since
installation, the equivalent of 14.2
mature trees.
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ANESEFREBIE(SREC)

SOLSYSTEMS

Facility Name: Takahashi-Kenji-MA-PV-S.Odk’uﬁ Residence

Generation Compliance Clearing Payment/ Total
Month =RECS SoM! | Sale State Year Price SREC Payment
2015-12-01 1 MA 2015 $437.75 $415.86 $415.86
Total: 1 Total: $415.86
Total Brokerage Payments
SRECs Sold Total Payment
Total: 1 Total: $415.86

e SREC{Hi#&(EZ 1 MW h $H71=Y 220H 5440 KJL
o 3FEF TSRECIR A HY$95800 K JL
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Annual Net Generation Composition by Fuel Type

Synapse Energy Economics © 2016

GA | | S u Coal
DOE S i . | Matural Gas
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Annual Net Generation Composition by Fuel Type 201 5 Annual Net Generation Composition by Fuel Type

Synapse Energy Economics © 2016 Synapse Energy Economics © 2016

® Coal o = Coal
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Note: This
500 figure displays
net summer
450 Natural Gas values; annual

S, capacity

‘5 400 retirements are

g_ subtracted from

o] 350 annual capacity
O - additions.

o 300 \ Coal
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500
0
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Synapse Energy Economics, Inc.

o 2015FICKRATARENDREENARERELIFIIRFIZH S,
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BENDAERHEEDOTLOEM : BRI RLE—D
Ry R RIE A 0D TR % 4 <

Installed Retired Net (installed less retired)
2014 2015 2014 2015 2014 2015

Coal 0.1 0.0 4.5 13.7 -4.4 -13.7
Natural Gas 8.3 6.1 3.9 2.9 4.4 3.1
Nuclear - - 0.6 - -0.6 0.0
Hydro 0.2 0.2 0.1 0.1 0.0 0.1
Renewables 8.2 11.3 0.1 0.1 8.2 11.3
Geothermal 0.0 0.0 - 0.0 0.0 0.0
Storage 0.0 0.1 - - 0.0 0.1
Solar 3.6 3.5 0.0 - 3.6 35
Wind 4.6 7.7 0.1 0.0 4.5 7.6
DG - Solar 3.6 3.7
DG - Wind 0.0 0.0
Oil and Other 0.3 0.3 1.2 1.1 -0.9 -0.8
Biomass 0.1 0.1 0.1 0.0 0.0 0.1
Qil 0.1 0.0 1.0 1.0 -1.0 -0.9
MSW 0.1 0.1 0.0 0.1 0.1 0.0
Other 0.0 0.0 0.0 0.0 0.0 0.0

17.1 17.8 10.4 17.9 6.7 0.1

www.synapse-energy.com | ©2016 Synapse Energy Economics Inc. All rights reserved. Kenji Takahashi 28
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Note: Values for

GDP have been
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2015-2044 Net PresentValue per MWh (2012 $/MWh)

Coal Plant |, USA

$160
$140
v
$120 /
$100
o,
$60 _

$40
} I
$0

Coal at 33% Energy-Only All-In Market
CF Market Price Price at 33%
at 33% CF CF

Synapse - Coal Asset Valuation Tool (CAVT)

CO2: Synapse
Effluent

s Coal Combustion
Residuals

mmm Cooling Tower
ACI

mmm Baghouse
SNCR

s SCR
Dsl

s Dry FGD

m \Wet FGD
Fixed O&M + Capital
Additions

e Variable O&M

— Fuel

= = Current Running Costs

pE

www.synapse-energy.com | ©2016 Synapse Energy Economics Inc. All rights reserved.

: CF: Capacity Factor (F%{g iz E=R)

Kenji Takahashi 33



]
ARXNEBORFEIRERKICEIYIAR b

2
AMEX

~

Hi1 RENREAZEELEWNGES

B2 RIENREAZEESE

5250 250
2 S
S 5200 2 s200
o o
8 g
s sis0 £ s
g g
g ¥
g si0 & s100
Z =
3 3
& S
s $50 2 $50
& S :
30 $0 T T
0% 10% 20% 30% 40% 50% 60% T0% 80% 90% 100% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Capacity Factor Capacity Factor
= = AllIn Market Price = = All-In Market Price
= Energy-Only Market Price = Energy-Only Market Price
) ) Future Costs of Coal Units Assuming No Environmental Controls
Future Costs of Coal Units Assuming No Environmental Controls +  Future Costs of Coal Units Assuming Environmental Controis
@ Coal Units with Anncunced Retirements © Coal Units with Announced Retirements

N . [ (=] P - =0

F O T TICERIFZRD-FEMN

Source: Synapse Energy Economics (2015). Forecasting Coal Unit Competitiveness,

http://www.synapse-energy.com/sites/default/files/Forecasting-Coal-Unit-Competitiveness-14-

021.pdf
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I5%495TD [Beyond Coall] ¥ U R—2DRE

HOW MANY DIRTY COAL-BURNING il ™ | @n.g-.n:: |
PLANTS HAVE WE RETIRED? gl |-l ol R
- t__@seame @!sp'?m 9 9 $ O Fm',«\.,_l.,-\v\ g o
DIRTY POWER PLANTS RETIRED 'E,!-’-“""L’---', _h $ E,’ e o E,n S o ,?,{,, l
o Baise Gy | Squ:F || el
g ® ? % ? ' ,ci QDe tﬁ’ I Boston
e Y O T ,r,zw s v ' %New York
B #"‘ Unrted %!.r,‘ “mm
B , , i , Qfﬁl es '
ORI @Las Vegas -': el TR mﬂ;} @m m Virginia Beach
Hnmphls b "Q Charlulh
@Lns Angeles Phaanix ] N e \@mmm
e (B o e EORPTNTL o SRL  INPL oL T-guam Tgson E! Pas, ” _____ @t&, non ? e
mw Brieana Jackscmwlle
DIRTY UNITS RETIRED o M ,
@ de ggfﬁmra r‘ ~ ghenine OperSirestiap con[rnzuﬁsff‘hrm'les Courtesy of MapQiue
599

» Red markers: active or upcoming plants.
* Yellow markers: progressing plants.
*» Green markers: defeated plants!

Source: Sierra Club, http://content.sierraclub.org/coal/victories
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System Price (2014 S/W )
L L L L
[ (TR = Ln

U
=

4
=]

H1. RERVATLOREER TR

Residential Systems

Historic

- | =——=BMNEF - U.5. Low

Projection

w—|HS - Global
BMEF - U.5. High

——Deutsche Bank - SolarCity
Deutsche Bank - Vivint Solar

2013 2014

T T T T T

2015P 2016P 2017P 2018°P 2019P 2020P

System Price (2014 5/W )
L L R LW
P L = un

R g
=

4
=

E2.AHY—5—DOREERTFA
Utility-Scale Systems

Historic

Projection ——UBS - Global

=—|H5 - Global
| BNEF - U.5. High
—BMNEF - U.5. Low
= Deutsche Bank - First Solar
Deutsche Bank - SunEdison

- _R
_E-__
-\___-"'-—______--__ —
T T T T T T 1
2013 2014 |2015P 2016P 2017P 2018P 2019P 2020P

Source: U.S. DOE (2015). Photovoltaic System Pricing Trends, http://www.nrel.gov/docs/fy150sti/64898.pdf

www.synapse-energy.com | ©2016 Synapse Energy Economics Inc. All rights reserved.

37




|
4. BRIRILXF—HREIRX b+ IRILFT—
FDSunShot Initiativel= & % BE

Residential

s
o

= =
% ?,5 25
£ g2 201
82 82 15
] o
£ £% 10-
w mpyicoE X ] Electricity Rate PV LCOE
H 0 T i 3 ﬂ ¥ !
2010 2015 2020 2010 2015 2020
Utility
- 30
£ 25
£
85 20
32 15
EY 104 CAMPR
w
© 05 Electricity Rate PV LCOE
=l
G T 1] L}
2010 2015 2020

Source: U.S. DOE (2012). SunShot Vision Study, http://energy.gov/sites/prod/files/2014/01/f7/47927 _chapter4.pdf
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S180.00
S1E0.00
§1.40,00
S1.20.00
- 2015 RFP Proposal
100,00 {assumes No ITC Extension)
2020 COD
R0
Webberville
Solar 2015
$60.00 S P potential pricing
for future RFPs
4000 - ! .
Recurrent ?
SO Salar )
-
J008 2009 o 21 7 20173 Jma 26 mny MR A9 200
Vaar of RFP luie Year of COD

Source: http://www.greentechmedia.com/articles/read/cheapest-solar-ever-austin-energy-gets-
1.2-gigawatts-of-solar-bids-for-less
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Clean Power Plan
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e
Clean Power Plan (CPP)DfE B E

e T A NEHBAFICLDELEFDCO 2L =RAH - FIE
° é(i:gfii'm: CO2%REMMNLEETFHLTI 2%
=BG
e ¥k < 12 BB (Building Blocks) E AV TS5 A 7 U RAE
FEROHTULND
 Building blocks (BB):
*BB1-BAFFDARKAFEEFROENER L
*BB2-RAHRAKRABETHRKAREZHKA
*BB3I-BAIRILF—THRKNIEEEZHKH
¢ THRILF—hFEILXERDEZE
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CPPDAaAVTSATUADAE

e AVTSATIURIZIFNERLBAENZED N TS,
o RELNDITT, HIHEDE DK FE L., BEHEEIZED
CFEDH S,

Mass-based Compliance

Rate-based Compliance
(Ibs/MWHh)

Subcategorized CO, Emission
Rates

CO, Mass Goal for Existing Units

A statewide emizaion cap is opplied to existing fossil
units, Stotes must demonstrote that there is no

Two specific nationwide emizsion rate limits for coal
“leakage” of generation te new fossil units

plats and NGCC plants

Model Rules

C0, Mass Goal for Existing Units

State CO, Emission Rates : :
- . with New Unit Complement

Each power plants must meet the single state overage A statewide emizsion cop is opplied to all fossil units,

(derived using the notionwids emizsion rate lmits ond
the share of these resources in o given stote)

State M : CO, Mass Goal
Different CO, Emission Rates SR 2 Vlass boa
for Existing Units

existing or new.

A statewide portfolio of strotegles is used to meet
the EPA goal for emissions from existing units

The stete allows some flexibility in individual power
plant's emission rates, os long as the totel rote
muotches the ane created by EPA

State Measures: CO, Mass Goal

for Existing and Mew Units

A statewide portfolio of strategiles Is used to meet
the EPA goal for emissions fram existing and new
units
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5015 8A3A U y—2\TJ—TS5 > (CPP)] ZHEK )

1 Year 2016E9ﬁ 6B F _G‘:%'J‘I‘I(*E%Z'J‘I‘I) 75‘\:]:#::':1%"];)&%-[' N
EEIR S L FERERE (BAE)

2018F9HA6H £ TICIER Z 5 L =M (X HE LA )

3 Years HEHE £ 12 )
7 Years 20224 1B 1B IZESIEST EARE D BALA
1 5 Ye ars 20304E1 818 cO28EH B4Z=E Rk

Source: https://cleanpowerplanmaps.epa.gov/cpp/
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CPP—ADKESERDITA

o CPPOD FHFIRAR 5

EEFREEERECFIFT(U.S. Court of Appeals) : #{T{%1E(Stay Request) BEFEZF FEAD (2
O1641A)

eI A%, RITEILEE R

6 A 2 BDEMIZFRFFHIFTD S/NARIVHEZBRNTESNTLED, Frot
»$h~ﬁbofgﬁ27t¢&1®ﬂ$#%m¢é:ttﬁéo

ESRFIFT  INDCPPETEEZENHZKRFEHUIY THS20 1 8F 9 AFTIZIELH
&'F%)T“"'IE?&‘T%‘L\

« CPPMD &k H RN
* Whether the EPA has the legal authority to impose these regulatory requirements on
existing power plants under Section 111(d) in the first place
* The extent to which the EPA can look at so-called “outside the fenceline” measures
* Extensive revisions to its initial CPP proposal so as to insulate it from legal challenge.

 |f the new source standards under Section 111(b) don’t survive, the EPA cannot

proceed with the CPP. (source: https://www.washingtonpost.com/news/volokh-
conspiracy/wp/2016/02/10/placing-the-clean-power-plan-in-context/?tid=a_inl)
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White House® K it

Statement by the Press Secretary

We disagree with the Supreme Court's decision to stay the Clean Power Plan while
litigation proceeds. The Clean Power Plan is based on a strong legal and technical
foundation, gives States the time and flexibility they need to develop tailored,
cost-effective plans to reduce their emissions, and will deliver better air quality,
improved public health, clean energy investment and jobs across the country, and
major progress in our efforts to confront the risks posed by climate change. We
remain confident that we will prevail on the merits. Even while the litigation
proceeds, EPA has indicated it will work with states that choose to continue plan
development and will prepare the tools those states will need. At the same time,
the Administration will continue to take aggressive steps to make forward
progress to reduce carbon emissions.

- FIIRIZH L TREZ R

- SRR HIRBRET (EPA)IMNDETEIRE FXiE

- BUEIZCO2HIBD 1= DIEBHI TR ZE1T S

Source: The White House, Office of the Press Secretary (February 9, 2016)

https://www.whitehouse.gov/the-press-office/2016/02/09/press-secretary-
josh-earnest-supreme-courts-decision-stay-clean-power
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e 1 7 JMAH Governors’ Accord for a New Energy FutureD % & C P P X ¥
« 2 7 MNAEPAZ R

- BIERIEF A
 JLE M D Regional Greenhouse Gas Initiative (RGGI)

e 711) 74 JL=7 @ Global Warming Solutions Act of 2006, 20204 & T[Z1990
F LRI,

c T—AUY—ITHERRXIDFEAN25%FILL., I TICCPPOEIE
EERT BHLANILIZEE
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