o

tBES

CLEMSON |

¥y B KB S5 1 ¥ ¥

Electrical and Mechanical Testing of
High Speed Machines and Drives

Jesse Leonard
Clemson University
Duke Energy eGRID Center
N. Charleston, SC
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5% Annual Grid Simulator Workshop
November 15-16
Florida State University — Tallahassee, FL
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DOE EERE AMO $6.7M grant in partnership with
TECO Westinghouse Motor Company

Output power 1 MW
Motor speed 15,000 rpm
Motor voltage 4.16 kV

Series H-bridge
1.7 kV SiC MOSFET

Drive topology

Switching device

23.9 kv Facility Utility Bus
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Grid Simulator =— Drive .
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Dynamometer
Torque Control

Fully integrated high speed awatt class motor
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high frequency drive system

Input Power
Quality Control

CLEMSON Full Scale Prototype Testing at eGRID

Next Generation Electric Machines

a3

L1,L2,L3

il

Power Converter Module Schematic

Ll b

L
MPBB Configuration
Schematic

SiC MOSFET drive design: reduce losses, higher f_,
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L L4 Next Generation Electric Machines
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Full Scale Prototype Testing at eGRID
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Speedgoat for Mechanical HIL

Mechanical Power Hardware-In-the-Loop (PHIL) Simulation

Speed, Torque
Feedback Dyno Drive Commands

speedgoat

real-time simulation and testing
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Equipment Under Test (EUT)

Dynamometer Motor
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4160V POI E TECO g/ivcesDtrlir\mlihouse High Speed Machine . E GBX :;.85%0715\;] Dynamometer Motor Drive
! q ; Versabridge PAU
Capable of Testing EUT : OIS 4160V 15,000 rpm : i 1500 kW 4160V 3750 kW

' i . 1:8.33

to UL1741 SA : 60Hz grid / 500 Hz gen 1000 kW E E

CA Rule 21 SRD ' ' :
E Pedastal E E
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E g E GBX Oil Sump Dynamometer Motor Pedestal
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: : \ Base Frame Structure
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L4 DOE CHP - High Speed Generators + SiC

» SiC AC/AC converter to improve GT grid support functions
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4 Grid simulator
4t interconnection |

Dyno LS + GBX emulating &
CLEMSON gas tu rbine

High speed generator + SiC generator,
PHIL for grid support of microgrids, islands
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"" Onsite CHP with Microgrid Capability

Area EPS

POI/PCC

CB3 ( CB2 ( High Speed Medium Voltage CHP

System with Advanced Grid Support
Shed-able Critical
Operational
Load
Load
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Gas Turbine  Generation
Loop

CLEMSON
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Electrical PHIL interface

POI/PCC

High Speed Medium Voltage CHP
System with Advanced Grid Support
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Loop

Mechanical PHIL interface
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< Onsite CHP with Microgrid Capability

il Area EPS
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Shed-able Operational
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Electrical PHIL interface

High Speed Medium Voltage CHP
System with Advanced Grid Support
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Mechanical PHIL interface
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