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Introduction
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* Power electronic converter (PEC) controllers Relative
* Controller-hardware-in-the-loop (CHIL) test
* CHIL challenges

* A need for...

— CHIL interface (the CHILplug) integrated with
PEC controller

— Facilitates development and testing of
controller over PEC lifetime
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The CHILplug concept
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The CHILplug
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SC-MMC Application

PE-EXPERT 4 Cabinet

embedded
back plane

g

<

FPGA
board
(MWPE4-
IPFPGAEX)

Physical
Hardware

o

SC-MMC application diagram




Traditional CHIL setup
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First CHILplug Implementation

Switched-Capacitor Modular
Multilevel Converter (SC-
MMC) Project

— PE-Expert controller:

CHILplug requirements
— Minimum 1 Gbps throughpu

— CHILplug interface at FPGA
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switching control layer
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CHILplug Interface - Controller
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CHILplug Validation

* CHlILplug test setup vs. CHIL test setup vs. Hardware
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CHILplug Test
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CHIL Test
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Hardware Test
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Result Comparison

CHIlpug vs. CHIL vs. Hardware
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Middle cell voltage comparison across the different tests



Using the CHILplug for debugging
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L essons Learned

« Upfront cost

— Controller with CHIL

interface compatible
with RTS

VC707
— PE-Expert controller FPGA
FireFly cable issues
e Communication line |
rates Main
Controller

* CHILplug supplements
rather than replaces
traditional CHIL
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Conclusion

The CHILplug concept

— Convenient converter controller interface to RTS

— Facilitates transition between offline and CHIL development stages
— Reduces complexities in setting up a CHIL environment
Additional benefits

— Additional high-speed interface available through all development stages for:
« Debugging
« Data recording
Usefulness
— The CHILplug physical interface standardization to avoid costly one-off solutions

Future work
— Establish a more rigorous definition for the CHILplug process
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Thank you for your attention
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