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Modeling Complex Systems

Researcher View of Model

o

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965

Technology View of Model

@ Dispatch-abl
DG /DS

-

A

- -~ Distributed

of DG/DR

& System Constraints

Retail market

coordination

€

Aggregation

MATPOWER

References between
variables, objects, and names.

Need: Consistent, integrated modeling language and translators
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High Level Modeling Language (Arion)

= Enable researchers to define complex
system models holistically

* Provide abstractions of test bed capabilities

= No need to worry about technology
configuration

everaged the Java language and ecosystem
to develop modeling language

* Used reflection and dynamic compilation to “%’ .
- GridLABD

obscure compiled language
Built libraries of objects and models across

simulators x IVI 5
* Merged concepts across simulators for ﬂS-3
cohesive modeling language NETWORK SIMULATOR

A MATLAB Bvocrraon
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Arion Code Translation

Arion File

/I Creste 8 transform
fisal frassforsertonfip
stineCafig. sentennectionType (ConsectinnType WYE WYE);
stionCon! ig.setInstallati LioaType. PADMOUNT) ;
substationlontip. setPrissryioltage (7200);
substatinalonfig. setsecondaryvoltage{7200);
substatioaConfip. setPouerRating(d * nusouies * 5.8);

ot kg ing{rastioases * 5.8);
- setPhaseBRet inglmstiosses * 5.8);
-setFhassCRating{nustiouses * $.8);
substatinalonfig. seriapedance(d.Ba15, &.B8575);

"substation_config”);

e from th

/i Creste the trenstormer contig e
final TrancforserConfiguration defaultiransforne
defaultTransfermers. setphaseiiatingnustiooses * 5.6);

setupSabstotionTronsformerfose(del it Tramformert, musbouses);

final Trassforsertonfiguration defa
defaultTransformerd. set?haseRating .8
setupSubstutionTronsformerfose(defaultTram orer, mutuses);

= sin_transformerConfiguration("default_transforner a%);

reert = sin.transformerConfiguration]"default_transforner 07);

Infrastructure

Experimental
Setup

fisal TransforserConfiguration default
defaultTransfornesC . setphaseCRating{ nustio.
o

triplineCendlid, sethesistance(d.57);
triplineCand1it, setBeometr LcMemRadivs (84111 ;

M treate the tripl renft

fisal Triglextineconfigeraticn tris

everypdbere
sis. tripled ineConflguration|"TLCFE");
inelend 1)

substatiog setiefereaserhase (Phaselade A);
substat ion. setPhases (Phasetode AB0H);
JsetVoltaged(7200.8, 8.8);

Lsetvoltaged|- 16,0, -61)5.1829);
ine, setvltager|- 1680.0, 6235, 529

forsert = sin.transformertonfipuration]"default_transforner C7);

Experimental
Model
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Conference Servers
and Network

Configure Experimental
Connections for
Co-Simulation and Data
Collection

Configure Simulations
of Interest
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Benefits
Arion

for (int i = 1; i <= numHouses; i++) {
Triplexteter meter;
PhaseCode phase;
if (i <= numHouses / 3) {
meter = tripMetera;

CsmaChannel channel = new CsmaChannel ("F1_C_NI1", dataRate, delav):
channel .setAddressBase (ipBase)
addChannel (channel) ;

Hode controller = new Node("F1 C_NI1"); phase = PhaseCode.A;
HetDeviceContainer csmalevices = new NetDeviceContainer("F1_C_NI1"): } else if (i <= (numHouses * 2) / 3) {

meter = tripMeterd;
csmaHelper.install (controller, channel, csmaDevices); phase = PhaseCode.B;
iStackHelper.install (controller): } else {

meter = tripMeterCs
GldHouselUtils.generateHouse (sim, id, meter, tripLineConf, auction., phase. phase = PhaseCode.C;

controllerNIPrefiz, channel, track, rand):
) // distributes houses to channels, 2@ per channel {1-n)

int channelld = ((i - 1) / 28) + 1;
generateHouse(sim, i, meter, tripLineConf, auction,
phase, controllerNIPrefix, channels.get(channelld));

namss . pushBack (controller)
marketToControl lerMap .put (auction.getiletmorkInterfaceName () .
auction.getFnesControllerPrefis())

Reduce Complexity Reduce Error Programmability

tmulator_type® : “power_grid”.
chronization_slgorithm”

| “OracePeriedSynchlie”.

“syne_params”
“nunber_of_pewer_grid_sims" :

“Zimulator_time_mAtT "seconds” .
“packet_lost_peried” : 2300000000

use_override (N;

override override;

market Markstl;

sehedule skew 2019;

bid_mode PRUZY;

proxy_delay 10;

object controller network_intsrface {

rams Flg 1; sh_back( ‘Market ]@N;
cestinat Harkat@ ntrol lerMap["MarkeTINI")
control_mods RAMP;

Simulators
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Questions B s e

Arion Source Code - https://github.com/pnnl/arion

For more information contact:
Thomas W. Edgar
thomas.edgar@pnnl.qov
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