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Problem Statement - Design/Development Process -

Utilities are seeing a rise in private generation, known as distributive genera-
tion. Distributive generation, or DG, is most commonly seen as solar genera-
tion at the home level. These secondary markets are causing a new dynamic
in the traditional power generation model. Our goal is to help alleviate the
stresses that arise when certain conditions are met. Namely peak generation
during periods of low demand each day. From this analysis we will help Alli-
ant Energy devise an optimal and cost effective solution that will benefit both
Alliant and their customers’that desire to become Net Zero.
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Background -

Photovoltaic, or PV, cells are a cost effective manner to reduce energy costs
and carbon emissions. Consequently this has resulted in an increase of instal-
lation of PVs on residential homes and farms. To dissipate excess power gener-
ated when demand is low, the PV inverters are connected to the distribution
grid. This defines a concept called Distributive Generation, or DG. DG can
result from multiple sources including: wind turbines, gas generators, and
geothermal generators. However, a vast majority of the DG comes from PV
cells.
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tion is at its peak, while demand is low and can cause stress on the utilities
aging infrastructure. These stresses result in damage and decreased life expec-
tancy in the equipment and thus potential power outages and loss of capital.

Initial conditions for simulations:

-Voltage regulators are off.

- Capacitor banks are off.

- All DG is run on signle phase.

Results indicate that high voltage issues contiually appear in the
southern portion of the feeder.

Distribution Layout -

-Washington, lowa

-Main Feeder: 13.2 kV

-Approximate Customers

‘General Customers: 567

PV Customers: 56

-Zoned for easy addition of additional PV Generation expansion

All results simulated via SYNERGI: Power Distribution Analysis and
Optimization.

Solution -

The residential level would be the optimal solution for all parties. Our recommendation would be to use a grid-tie inverter
with or withouth backup power. Schneider Electric has the proper inverter needed to operate in the harsh conditions that
present themselves in the Midwest.

The approximate cost would run about $3,200 and can operate a single or three phase load from 4.5 to 6.8 kW with in normal
temperateures from 25 to 40 degrees Celsius.
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