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Advanced Component QO MV Power module platform

A Class 10K Cleanroom for Power Electronics
Manufacturing

O Automated soldering, bonding, and welding
equipment

Q Static and dynamic characterization for
power modules and devices

Q Reliability and Environmental testing for

power electronics
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Advanced Componen’r Developmeni —

O Magnetics Design, Fabrication, and Testing
Electric Parameters Input Data 3
. . R (Spice, Simplorer, Plecs, Simetrix, etc.) |52 25 el g L —
O Baseline design and assembly capabilities e
. . vy .
O Work with both infernal and external S o -

(B, L, and initial
winding calculation)

Selection

partnerships for construction and testing
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Configuration
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" Inductor
Power Testing

Winding Size / Gap

Q Pulse testing capability for evaluation Length Lo and Termperature [

Optimization
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Size and Weight
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O Coordination of power testing at base ==
converter levels and control strategy boNE

ORNL
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EMI Board DPT/
Level Stack 12t Test Power Control/Interface Short
Subsystem Packaglng and
Measurement Test Tracer Circuit Test | | HV H3TRB » B BOX,
ORNLcustom
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] ' Pneumatic |
O Power Eleciromcs Assembly Torque Tooling, Testing | Testing Cage
Tool Draws, g:::;tr' Power igh Voltage
. e — - Niring,
QO Pilot level assembly for component and subsystem Collab Roborics, . Full Thermal
- ardware Test (Fans,
1 1 i Handlers,  Cabihet Mechanical i m
infegration for inverter and converter prototypes eretbrep (hole, HiPotTest | [ Partia e
. supports, Breakers, Magnetics‘ MV Discharge Burmin
O Component and sub-system level testing and Fuse boxes) e b Testing Operation
. . Duration Testing
COﬂfIgUI’CITIOﬂ (Power)BIockor
System
O Magnetics development and pulse festing Thermal | [TempCycle | Power Cycle El;g_”Terfnp I in
. . Shock ATS Tenney Siemens Extlreerr:eor Ch\:,:?;;‘emal
Q Evaluate of board level metrics for drivers, controllers, ?Cold option Excursions Sizing? 7x7x8'

or sensors

O Automated dispensing, coating, and spraying
capabilities for board rework, cleaning, epoxy, or
conformal coating ‘
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O Technology resources
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Hybrld AC DC Infrqstructure Lab

(2) 480V 1200A 3-phase busways

1500V 2400A dc busway ==z
6 interconnected fest stations Ly i ,,,ﬁ"i"{ | :;;,,,;1
Remote controlled interfaces for | | E‘e‘};ﬁ“z 3

each bus at each test station

Each test station can operate with 2
source and 2 load emulators used
independently or coupled

Remotely reconfigurable trip settings, gLl gzl ks ‘;li
inferconnect measurements, and = i
isolation.
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Real-time Grid Simulation
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Control and Optimization using Distributed Agent-based System (CODAS)

Developed to support power electronic systems integration for both simulation and hardware projects
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Medlum Voliage Lab

Qd Medium Voltage Test Lab

a 5kV, DC 40 A isolated
controllable power supply

Q 2kV, 400 A DC test bed for testing
DC/DC converters in a loop

Q 13kV/IMW isolated transformer g
with multiple secondary taps (2.4- =S4 =%
13.8 kV) o

Q Pulse test characterization, hipot,

and partial discharge testing to
10kV

Q 2kV/50 kW load bank
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Facility Integration Process

A
_Bus Network |

NODE/HUB 1

Node/Hub Controller
192.168.55.100

NODE/HUB 2

Coordinator Controlier
192.168.55.105

Node/Hub Controller
192.168.55.101
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DEVICE A1 DEVICE B1 DEVICE C1 DEVICE D1
Raspberry i Raspberry Pi  Raspberry Pi
192,168.55.1 192.168.55.2 192.16855.3

Raspberry Pi  Raspberry Pi
192,168,554 192.168.55.5
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DEVICE AS DEVICE B2 DEVICE C2 DEVICE D2 DEVICE E2
Raspberry Pi  Raspberry Pi  Raspberry Pi  Raspberry Pi  Raspberry Pi
192.168.55.11 192.168.55.12 192.168.55.13 192.168.55.14 192.168.55.15

-~

DEVICE ES

r

Concepts

Simulation

\

e Concept Transition to
Transition to Validation Controller
New ——— Development
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Design and
Testing
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Testing
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Architect
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| Digital Signal Processor or Converter Controller (CC)

Raspberry Pi Bitscope or Resource Integration Controller
(RIC)

Typhoon 2

Typhoon 3

OPAL-RT 1 OPAL-RT 2 OPAL-RT 3

Hardware in the loop

ACCELE

ACE

NG

M Starke et al., "A Remote Development Process and Platform for Power Electronic Systems,” 2021 IEEE
Energy Conversion Congress and Exposition (ECCE), 2021, pp. 3182-3189.
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Distributed Energy Communications

--------------

and Controls (DECC) Labor 1
Transition from emulated test conditions to  gisE=y ]
physical resources and real use conditions 2 =

@ Couple ORNL, Industrial, and Academic . i
power electronics solutions for testing and b
inferaction with several different sources | : O

(PV, ESS, R/L loads, etc.)

Figure 1. Conceptual configuration of use case demonstration test facility within the DECC lab

Q Evaluate bidirectional power flow and

optimization with real source/load use / i moss B U e M:m“ |
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Figure 3. Proposed Phase 1 hardware insertion into current DECC schematic for integration with DECC Distributed Energy
Resources.
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Power Conductor Accelerqfed Teshng |
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Q Two real 600 ft spans of fransmission line (3 towers)
Q 2400 ft of conductors

Q High current (0-5000A), low voltage (0-400V) DC
supply

U Conductor temp. up to 300°C

O Comprehensive sensing & measurement
equipment

0 Reliable communication and data collection

D ProgrOmOble TeSTing procedure Total length ~1300 ft.

utility poles
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/ / { stracturess PCAT LAYOUT

Double-circuit conductor

Power supply trailer

50-80ft

3]

Test Line = 1200 ft. (2-800 ft. spans)

. Instrumentation shed

Existing communications line
(telephone or internet)

Existing 13.8-kV distribution line
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O Battery Automated Disassembly
(Reclaim/Reuse)

O Battery Level Diagnostics
d Module, Stack, Cell capabilities
d Repair and Reuse

0 Automated disassembly

O Accelerated fastener defeat

0 Secondary Reuse Battery Stack
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