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Rapid proliferation and interconnection of IBRs and large loads &e.g., data centers,
crypto mining facilities, e_tc.,)hls altering the grid dynamics and introducing faster
inferactions, some of which have not been captured by existing models.

Recent disturbance reports from NERC (e.g., Odessa reports) highlight several
inadequacies in unit model validation, factory acceptance testing, as well as in model
quality testing protocols.

These include several factors such as incorrect settings/parameters and failure to
appropriate model specific control/protection behaviors.

Lack of adequate testing during the interconnection process leads to expensive delays
gurlng commissioning costing several thousands of dollars per day in liquidated
amages.

Hardware-in-the-Loop (HIL) Testing is critical to ensure proper model validation!
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PPC CHIL Performance Testing — Active Power Ramp Test
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https://www.opal-rt.com/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/
https://www.opal-rt.com/power-in-mind/volume-8/article-2/

epece

222.5 MVA Solar Farm
Voltage Reference Step

+5% Vref
== 0_POC_Site [TXT1]™= Q_POC_HIL™= Qpoc_FSCAD == POC_Site ™y POC_HIL==V_POC_PSCAD
0 - - 140
+2.01000 | —€€.1305|
4200600 @ —€5.95335
e 1 SroE SETPI e s b e S O e s O
e S s S A S
e R S e S R
g
2
..........................................................................................
g U : g
: : 2
@ : T
z . =
= . =
s 20 B L L R L R =
m .
a .
e :
T - A S
: R e S .
B0 R R R R LR R LR R R R ' . ' . ' . ' . '
: : X e R R R R R R R R R R R R R R R LR EER R
E-Ih ARERRRRERERAEEREEEEEEE R R R R AR SRR LR .
-100 ; 132 ;
z 3 4 5 i 7 g g 10 iR 12 z 3 4 5 G 7 5 g 10 11 12
Time (5]

Time (5)

BV OPAL-RT

—sm@ TECHNOLOGIES

Source: Marty Johnson, EPEC Group presentation in OPAL-RT webinar titled ‘USING HIL TO DERISK RENEWABLE PROJECT
DELIVERY’ https://www.opal-rt.com/power-in-mind/volume-8/article-2/
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Hardware in the Loop (HIL) Testing is essential to ensure validated unit-level as well as plant-level
IBR models.

HIL Testing is valuable in identifying various types of issues ranging from modeling errors or
inadequacies, incorrect parameters, performance related issues including impact of communication
protocols and delays.

CHIL testing enables extensive testing of scenarios at various stages in the IBR plant lifecycle
ranging from the initial stages to pre-commissioning as well as post-commissioning ensuring
models are maintained properly.

From an economical standpoint, they enable early identification of issues, leading to the derisking
of project delivery and ensuring that commissioning delays are m|n|m|zed thereby minimizing
penalties.
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