
1. . App 1cations of - . M·• .d 1crogrm_ 

Control 

;Control of microgrid.ls ' essential to milEzing fue lS, full 
:functio,nality o:f fue ' technology. Using emerging al 
microoontr.o,lle:r to s\.Vitch between microgr.idJ mod.es -o:f 
ope:ratio-n a1]lows: .for • to rout.in.es :for eng::i·11ee:rs. program 
;auroma.ticalE.y S\VitC:h1i:t1JJg b

e

nveen power generation 
,murces .at optimal times o:f fue dlay or when a :fa1l!J]t has 
beoo detected • the ·rramsmission lines: .. Op,timiz:in:g JD 

,s:electiorn • critical to e:ffici;ent nower source :lS ene-r-� us:e ,. 

Motivations 

1'.he control design .mdJ deve].opment vi.ith possilll:lle 
experimem:ation set=up md V;alidation. will lead 
signi.·fi.call]_t. energy security aimd eco:111omic benefits. 
l'h.e ar,ea of oo-n.ttol is. a critica] aBfiect: in th,e basic 
re.s.earch. to comme:rciallzatiom and i:11.stantiatio(]J cycte. 
1'.he d!euiign of cornrtro]lers: mth 110.s:silll:lle expe:rimenl'ation 
aruill validlatJ01:11J will ].eil!dl :in sign-ificamt e:1Tuergy 
sec,ruity andl econ.o:mic benefits,. 
lhce area of oo-n.tr.ol ]S. a critical aspect m th,e basic 
res.earch. to comme:rciallzatioo and. in.s.tanti.atiorn cycle. 
1'.hcere:fore, ]tt is. importaot to d ,eve].op real tim,e 
siml.li[aitio:11. via the utilizwti.on of contro] hair-diwaire in th,e 
loop (CHIL)�bas.ed str..ategie.s. 

� Establish connection betwee:11 myRIO; to OP AL-:Rl' 
� Run art11d cOt11lro] twoi=bu.s. Siml!l]1nk setmp in RT Lab 
� Use myR] iQ's GPIO capabilities to oontrol .fault all]_d 

b:re.aker ,switches in th.e two�Jbus siml!l]a.tlon. 

Contact Information - - - - -

Nicholas: Mye-rs. - n0i.431456@initrf.,ed.l!l. 

;Christopher Merring - no 11.2248.2@mf.edu 

CHIL arc-hitecture 
Cot11Jlro] in-the-loop (CHIL) is: a. real time simu]a,tion thm invo]ves a. real time em111lated pow,er 
systems via tJ1.e uti ]i'bltion of ·Op,al RT oo-nn.ectedl ro hfildw.are microcOt11ttoll,er that is: NI myRfiO. 
CHIL is a. po\Ver.ful tecmique for validlatioo and d!emon.s.tratioo of ,sys.tems: m a rlgorrrus an.di 
d¥TJamic ma:muer that fis not achievalll:l]e vlifh tradlitiona] smmlatfio:n, .and tes.tirng methodls. 
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Figure 1 : Fault an,d Breaker Dea,ctivated 
Figure 2: Fault D-e.activated,. Breake-r 
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Mllcrogrld Conlrolller 
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Currents, Voltages, State of Breakers 
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.Desired current and voltages, Breakers: ON/OIF 
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d- B ak igure '>: a:uJl.t cnv.ate, � ,. r:e.· .er Figure •4: Fault and Breaker 

.Activate,d Deactivated 

Simulated. Mod.el using MATL -_ /S.imuli 
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Conclusion 

1'.h:ere are sever.al cha[]enges. present m th.e use of microcootro]lers to 
directly manipulate Op,i]RT s.imulaitioos, th.e frrst of which is 
es.taJblishirng co:mmumcmion between the t.oarrd and th.e OpalR'f 
computer. The rom_p111t:e-r has 1-im:i.ted ca�ahl]itie� for OOlllID'ilndTin:g 
external devires; the myRIO· microcontrolRer faces: a similar issue .. The 
·process o:f ·prograi1t1n111ng the Opa]RT oompu.ter to dl-irect1y tak:e GlPIO 
and dat<1. commands fTom th.e mylUO reqrnres. a h1:gh degree of 
·proficiency wi.th computer netwo:rlidng.. Another si:gnifiC31l.tt ob.stacle 
lies with p,r-0viding the myRJO oo a.dequate power s,upply when. 
dir,ectly connected to, the OpalR 1' computer, as t]1e t.oaird. trarntional]y 
·reqmr,es. a l.20VA.C tto l2VDC coov,ert.er . 
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