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The City of Georgetown
Renewable Operations and Planning

* Active daily management of renewable
resources
* Hourly Load forecasting

* Hourly renewable forecasting
e Bids and offers in ERCOT market

*Long term planning
* Load growth scenarios
* Resource availability and costs
* Regulatory environment
* Changing Local Grid from Utility scale to Distributed
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Renewable Farm Details

e Solar Farm with NRG
*COD by July 1, 2018

* 25 year PPA with
fixed/flat price

* 150 MW capacity

* Expected production of
about 400,000 mWhs
annually

 Wind Farm with EDF-RE

*COD 9/28/2015 getting
GUS to 90% renewable
power

* 20 year PPA with
fixed/flat price

* 144 MW capacity for
GUS, 50 MW for GP&L

* 600,000 mWhs annually



GUS’ Profile

e 177 MW peak in 2016
— 153 MW peakin 2015
— 145 MW peakin 2014

e SS3 Mwhs from Oct.15 to Sept. 16:|575,058
 AEP Mwhs from Oct.15 to Sept. 16:66,355

Oct. 15- Residential Gov't, Total
Sept. 16 Schools

Meters 22,428 2,288 25,084

Net surplus:
— 136,393 Mwhs

Mwhs 247,250 283,334 67,938 605,020
consumed




100% but mismatched to Load

2016 Monthly Net Supply by Average Hour
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Hourly Load and Resource Forecasts
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Hourly Purchases and Sales Through ERCOT
Day-ahead Market
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100% and matched to profile

2019 Monthly Net Supply by Average Hour

200.00

180.00
160.00
140.00
120.00 S~

.

2 3 y
4 5
6 7 4
8 9 i
10 11 y
12 13 14 [
1516 47 g y
19 ;g
21 5
23
24

100.00

80.00

60.00

w

40.00
20.00
0.00

H Feb

W Apr
m May

mJul
H Aug

[ Sep
B Oct



Different Rates of Load Growth Produce
Resource Amount Uncertainty

A 100 MW load will double demand by 2025 if
growth averages 7%
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Marginal Electric Power Fuel

Natural Gas

Henry Hub Natural Gas

TREND

y =-0.0015x + 64.864

R*=0.5147

——Henry Hub Natural Gas

——Linear (Henry Hub Natural Gas)
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Wind Cost Declining Over Time
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Figure 47. Levelized wind PPA prices by PPA execution date and region
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PV Efficiency Drives Costs Lower

Best Research-Cell Efficiencies
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MATIONAL RENTWABLE ENERGY LADORATONY

Multijunction Cells (2-terminal, monolithic)
LM = laltice mafched

MM = metamorphic

IMM = inverted, metamorphic

V' Three-junction (concentrator)

¥ Three-junction (non-concentrator)

A Two-junction (concentrator)

A Two-junction (non-concentrator)

B Fourjunction or more {concentrator)

O Fourjunction or more (non-concentrator)

Single-Junction GaAs
A Single crystal

A Concentrator

V' Thinim crystal

Crystalline Si Cells

B Single crystal (concentrator)

B Single crystal (non-concentrator)
O Wulticrystaliine

@ Silicon heterostructures (HIT)
V' Thin-fim crystal
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Thin-Film Technologies

© CIGS (concentrator)

@ CIGS

O CdTe

O Amorphous SiH {stabilized)
Emerging PV

O Dye-sensitized cells

O Perovskite celis (not stabilized)
@ Organic celis (various types)
A QOrganic tandem cells

® Inorganic cells (CZTSSe)
< Quantum dot cells
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PV Cost Decline

8

1977 price $76.67/watt

The Swanson effect
Price of crystalline silicon
photovoltaic cells,
S/watt

| TREND
2013 price SO.74/watt -
FORECAST
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2014 US$ per kWh

Battery Costs — Declining Faster Than
Projections
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Solar Roof




Powerwall 12 Months Between V1 and V2

V1: 24 year Payback
V2: Less than 12 year Payback
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Rooftop Resource Potential

Direct Radiation Duration
<VALUE>
B0 -1 hours
1 -2hours
[ 2 -3 hours
[13 -4 hours
[14 -5 hours
[15-6 hours
[16 -7 hours
[17 -8 hours
18 -9 hours
B2 -10 hours
B 10 - 11 hours
Bl 11 -12 hours




Value
"W High : 767 WH/m "2
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Posted September 1, 2016 by Alex Gruzen & filed under Features, Infrastructure Features.
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WIRELESS 1=
GHARGING

AND AUTONOMOUS VEHICLES

WILL MOBILIZE
THE SMART CITY
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The impact of the sell
driving car will not
only dramatically altes
transportation, it will
paint an entirely new
picture of city Uving

By Alex Gruzen, CEO of WiTricity



Christopher Foster, MPA, CGFO
Georgetown Utility Systems
512-930-2584
chris.foster@georgetown.org

Georgetown Municipal Complex
300-1 Industrial Ave.
Georgetown, Texas 78626
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