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VALUE PROPOSITION

Our project reveals the effects associated with the
expansion of the microgrid and will expose the pros
and cons pertaining to the capacity, connectivity,
protection, and overall efficiency of the grid. We will
also highlight the best suited technology for these
applications.



PROJECT GOAL

Expand the current campus microgrid design to integrate the new solar generation from

the 1 MW array, the IRIC array, as well as the critical load of the wells.

Relays, switches, and controls will be tactfully integrated to ensure effective grid

diagnostics and controllability. (Islanding/Load Shedding)

Determine which loads can be supported given available generation and under specific

use case scenarios.

Account for seasonal changes and their effects on energy efficiency.



AVAILABLE GENERATION

Kibbie Dome

Lot 57 Lot 34

UI Steam Plant Turbines

IRIC Solar Array

Solar Backup Power Array

Backup Generators 



LOADS

Buchannan Engineering Lab

Gauss-Johnson Engineering Lab

College of Natural Resources

McClure

Steam Plant

Wells

IRIC

BELCNR

McClure

Steam
Plant

IRIC

GJL



USE CASES
Worst case scenario

All necessary generation must be diverted to supplying the load of the wells to provide

water to campus and aide in fire suppression.

Best Case scenario

Available generation from not running well pumps may be used to support additional load

on campus.



DESIGN APPROACH 

Simulate the expanded microgrid using PowerWorld:

Power flow analysis

Seasonal Analysis

Fault Analysis

Load shedding Analysis

N-1 Contingency analysis (What if scenarios)

Determine necessary equipment and allocation



POWER FLOW ANALYSIS (WORST CASE SCENARIO)



POWER FLOW ANALYSIS (BEST CASE SCENARIO)



SEASONAL ANALYSIS



SEASONAL ANALYSIS CONT.



FAULT ANALYSIS
BUS RECORDS:



FAULT ANALYSIS CONT.
LINES:



FAULT ANALYSIS CONT.
GENERATORS:

LOADS:



The voltage of campus is closest to 13.2

LOAD SHEDDING ANALYSIS
AFTER CHANGING THE POWER OF THE 

STEAM TURBINE GENERATOR FROM 1000 MVA TO 900MVA 

TO SIMULATE THE LOAD IN THE UNDERVOLTAGE STATE.

kV when we choose to shed the CNR.



N-1 CONTINGENCY ANALYSIS
CONTINGENCIES：



N-1 CONTINGENCY ANALYSIS CONT.



EQUIPMENT

SEL-3555 Real Time Automation Controller (RTAC) will

provide complete and flexible system control.

SEL-751 Relays will allow for data transmission between

sources, loads, and RTAC.

SEL-451-5 will synchronize backup generators to the micro

grid.



BUDGET



QUESTIONS?


