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Photovoltaic Solar Resource: |
Flat Plate Tilted South at Latitude Annua

gy T

) L~
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¢4 “. 4| collector. The data for Hawait and the 48 contiguous states (s a i:}mg!_
R | 10k satelle modeled datase! (SUNY/NREL. 2007) repeesentng
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ENERGY

Figure 3: Nonrenewable Power Plants by Fuel Type in the Basin
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HOW THE PORTFOLIO MAY CHANGE

COMPOSITION OF ENERGY MIX BY RESOURCE (GWH)
Improves Environmental

2014 Performance:
. 'Imn - cozmtensity v ax
9,297 1,872 6,749 3182 2,509 - Water Intensity ¥ 24%
2029

9,297 12,548 14,502 6.944 7,855

B Nuclear Coal M Natural Gas Ml Renewable Energy Bl Energy Efficiency
Figure ES-2 - 2014 vs. 2029 Energy Mix
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Acre-Feet

Annual Water Use (Acre-Feet) &
Water Rate (Gallons/iMWh)
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Figure 41 - Forecast of Water Conrumption and Intensity

Source: Arizona Public Service Integrated Resource Plan 2012
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How do we use water?

9% - Agricultural

6% Industrial

25% - Municipal

Values based on Arizona Department of Water Resources
http://www.azwater.gov/AzDWR/PublicinformationOfficer/documents/supplydemand. pdf

Effluent or
2%
wastewater
140,000 acer feet
Ground Water
40% - 2,900,000 acer feet

Surface Water
1,400,000 acer feet
(small rivers and streams:
Verde, Gila, Little Colorado,

19%

Salt, Agua Fria)
Colorado River
39% 2,800,000 acer feet
Values based on Arizona Department of Water Resources ABC'’s of Water H N
http://www.azwater.gov/AzDWR/PublicinformationOfficer/ABCofWater.htm
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SCHEMATIC CROSS SECTION OF UPPER SANTA CRUZ VALLEY SUBBASIN
WITH SIMILAR VERTICAL AND HORIZONTAL SCALES
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Annual Load Profile
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Note: All data points are as reported by NOAA for Tucson International Airport.
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Building Cooling Load Q,

building HVAC chilled water plant -
envelope
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Chiller Efficiency
T, 110°F

NN/

Air Cooled Condenser
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Air Cooled Chiller

1.0 kW/Ton
COP 3.5
0.0 Gal/Tonhr
SITE
0.54 gal/Tonhr
DISTRIBUTION
SOURCE
450 Gal/MWH
0.54 Gal/Tonhr

generoior fusk B48.7 MMBTL he waier withdrowd: 51.1 CCF/hr
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evaporation

makeup

blowdown
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- Water Cooled Chiller

“““ COP 5.4
- 0.6 kW/Ton

_____ - 2.25

e Gal/Tonhr
T 2.52 Gal/Tonhr
ISTRIBUTION

S Sy BT -
7 N .
e SOURCE 450 Gal/MWH
0.27 Gal/Tonhr

generoior fuel 5528 MMBTI he waoler withdrowt: 1264 CCF/he
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BTU/hr
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Water- Air Conditioning
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Makeup:

Evaporation: 1.8 Gal/Ton
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Cooling Tower Water Consumption
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Increase COC-
monitoring-control

Increase COC Increase COC
Alternative Treatment Chemical Treatment

Cascade Water from : i Use Blowdown to
Non-Potable- Reclaim- | : Displace Other
Coil Condensate _ _ Consumptive Use

Reduce Evaporation Reduce Cooling Load
Air Cooled, Hybrid Production/Distribution/RCx




Life Cycle Cost Factors

Capital Cost —

primary & ancillary
equipment

construction- installation

real estate

environmental mitigation

utility connection fees

major renewal replacement

Operating Cost

Annual cost of chilling  amortized
sewer ___capital cost

discharge - 4%
water treatment, cost
chemical 2%
monitoring, control
and service
2%

annual service-
seasonal startup
1%
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728 thousand megawatts
California's electrical grid throughout the day
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Chart 9 - Impact of Increased Solar Production (Duck Curve)

el 2023 Portfolio Energy Mix
Shifted Peak
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Generation
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2,500 Reduced Peak {
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e 030 Typical Summer Peak o
Day z
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R0 w— = 15% of 2030 Target Natural Gas
23%
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Hour

P TEP plans to continue with its utility scale build out of its current renewable energy standard i R
implementation plans. TEP anticipates that an additional 1100 MW of new renewable capacity will be in- %
service by the end of 2030 raising the total distributed generation and utility scale capacity on TEP's system
to approximately 1500 MW. By the end of 2016, renewable resources will make up close to 13% of TEP's ooty Agrers vkl
total nameplate generation capacity. As a result, TEP is currently investing its time and resources into a and Dinbuted Generabon relect 30% of Retai Sales
number of research and development activities that will determine the future need for storage and smart
grid technologies to support the grid, including two 10MW energy storage projects slated for in service by G L H N

2018.
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Larger Capacity 14 Condenser Unit TSC Module
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<anal evaparason: 4.1

M AT

Climate Change, Scarcity, Cost

Inter-related, Complex Question

Regionally Unique

Qe ge 2255 MANN ) / -
— "\;\? R\ T
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. 4, Senaratr dlowdown: 8.0
Questions? O
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