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Fossil Fuels Set Energy Pricing ...

Historical Natural Gas and Electric Power Prices
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States are Mandating GHG Reduction

I
NY State Energy Plan - 2030 Goals

40%

Reduction
n GHG emissions
fram 1990 levels

Raducdng graenhause gas (GHG]
emiggiornes from e enengy gesctar
pawer generation, industry, buikings
and traresporiaban—is crilical b
protacting the heabh and walara of
Haw Yarkars and raaching tha kangar
tem paal of decreasing total carbsan
emiggions 0% by 2050

9/23/2016

Remawable rasorces. incuding salar
wind, ivdrapower and biomass, wil
nkay avital rake in reducng eescinicily
s valatibty ard curbing carbion
aEFlEEiang

APEM FALL FORUM 2016

600 s

Increase

in statewide energy
efficiency

Energyy efficiency resuls in lawer
anergy bills and 15 the single mast cost
affeschive 1oal in achiesing clean enangy
abjesciives 800 trilicn British themma
rits in enangy efficancy gains equakas
ta & 23% reduchian firom 2012 in efengy
cansumgtion in buldngs

o Arwvons | ySERDA

S



Renewable Energy as Percent of Energy Consumption
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OREGON Renewable Energy Standards

Current and Proposed Renewable Energy Standards
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PacifiCorp 2015 IRP Wholesale Electric Price Forecast (2015 $/MWHh)

OREGON Mandates 50% RE by 2040
OREGON Mandates “No Coal” by 2035

Wholesale Electric Market Price Forecast
and Levelized Cost of Wind
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:

Levelized cost of wind w/o tax credit
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Estimated Rate Impacts of No Coal

. Scenario Average Rate Biggest Year Biggest Year
Scena rIO Impact Increase Over Decrease Over
2015--2040 Base Casell Base Case12
1 -- No tax 1 -- No tax 0.90% 2035 (3%) 2040 (--0.6%)
Credit, No Credit, No
Carbon Value Carbon Value
2 -- No tax Credit, |2 -- No tax Credit, --0.2% to -- 2030 (1.3%) 2040 (--6.1%)
low/high Carbon |low/high Carbon -0.8%
Values Values
3 -- Tax Credit, 3 -- Tax Credit, --0.60% 2030 (0.6%) 2040 (--5.3%)
No Carbon Value | No Carbon Value
4 -- Tax Credit, 4 -- Tax Credit, --1.8%-- -- 2018 (0.2%) 2040 (--10.8%)
low/high low/high -2.2%
Carbon Values Carbon Values
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Still The Low Price Leader!

Solat PV - Caystalline Rooftop $136 $192
Solac PV - Crystalline Grouad Mount™ 80 Ms109  s14 @SISTO
Solag PV - Thin-Film §73 380 $179
Solar Thermal @ $120 $108
Fuel Cell 5% [l B s
Biomass Ditect 77 | B o
Geothermal 373 5133
Wind $30 $70 s164  ©
Energy Efficiency? §0 $50
"""""""" Gas Peaking ool W 5%
1GCCY SUN | B sus
CONVENTIONAL Nuclm:'; 576 | | si
Coal 63 B s
Gas Combined Cycle 55 IR B 510
30 $50 §100 $150 $200 $250 $300 $350
Levelized Cost ($/MWh)
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Key Drivers Promoting
Corporate Sustainability

Energy and Cost Savings

91%
Public Relations/Media Coverage ’
74%
65%
Competitive Advantage
65%
. 66%
Increased Regulation
61%
(o)
Customer Need >9%
60%
Staff Retention/Talent Acquisition 67%
52%
Shareholder Demand 44% W 2010
35% = 2009

35% 8
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Office Building Energy Efficiency Case Study

131 South Dearborn

Location

Chicago, IL

Building Size (Square Feet)

gross : 1,778,502 rentable: 1,504,264
Owner

131 S. Dearborn LLC

Building Management Company

Hines

Cost of Improvements

Operational improvements only, no retrofit costs

Savings (kWh) in the First 12 Months of Hines Operation of Building
6,232,496

Percentage of kWh Savings

23%

Value of Energy Savings in the First 12 Months of Hines Operation of Building
$525,733

Percentage of Energy Cost Savings

21%
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Gunderson Lutheran Energy ¥ PROVIDENCE

and Cost Savings Projects

Cost Annual Savings  Payback (years)

Chiller/Tower Optimization $88,000 $65,000 1.4
ZoneScheduling
(exhaustfansand air handlers) 577,000 591,000 08
Condenser WaterAcid Feed $17,000 $26,000 0.7
ReducingStationforHP Boilers, Boiler Economizers,
NewBoilerControls,
VFD Drives, Auto Blowdown

$285,000 $69,000 4.1
steamTraps $230,000 $42,000 5.5
Nightwatchment Software Program—Auto Turn-Off
of Computers $130,000 $39,000 3.3
Removable Insulation on Fittings, Valves,Unions, Etc. $237,000 $87,000 27

New Chiller $250,000 $70,000 3.6
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Thank You! Questions?

Richard Beam
Chief Environmental Officer
Providence Health and Services

APEM Fall Forum 2016




