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Objective

To build the Experiment Management System (XMS), which will enable
researchers to effectively perform rigorous experiments that have complex
interactions between a wide variety of components.

Experiment Management System — XMS
—

Data Federation '
Collection Tools

Re I::'a;;ory

Experiment
Configuration
Management

Co-simulation Platform
FNCS -

Distributed

Generation

Other Institutions

Other :‘.
Physical i
Systems M

Buildings

Agent-based Platform

VOLTTRON™

EV
Equipment Other

| E.IT ysica

Systems

Other
Simulators

Results

In 2017, XMS developments focused on improved integration of VOLTTRON™ and
alignment of Test Bed data collection with PNNL institutional strategies. Key highlights:

1. Integration of VOLTTRON™ to enable control-of-hardware resources

Tied XMS to VOLTTRON™ Central, allowing access to all data being collected
from campus buildings

Tested capabilities to configure bounds on the VOLTTRONT™ controls to ensure
an experiment does not damage equipment

Defined interface and communication pipeline with VOLTTRON™ and federation
teams to pipe data from external institutions

2. Test Bed data collection capability

Integrated Pacifica (data management) to transfer data from Test Bed to
institutional computing

Created meta-data tags for Pacifica to improve data searching

Published data from Test Bed experiments for use by others at PNNL
Currently working with Data Stewardship Board to define/audit PNNL building
data
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Methodology

The XMS deploys and manages experiments in the CCSI Test Bed:

» Enabling descriptive definition of infrastructure with ability to upload simulator
configurations

« Automating the orchestration of computing infrastructure, simulators, and
executions

» Collecting baseline and experiment data for analysis and archiving
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Integration of XMS with CCSI Test
Bed demonstration at PNNL Campus
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PNNL is here:

1. Test HVAC

2. TestEV

3. Test Water Heater
4. Simulation at Scale

» Mathematical Models

> \ 7 N Demonstration
= A/ « Campus Test Bed
- Prototype * Emulated
E * Hardware-in-the- FHEETDASEE
S ® Loop Systems
+ Test Hardware
>
‘@) Proof-of-Concept
O + High Fidelity Simulator
@) » Detailed Models of Systems
C ()
L Conceptual Idea
8  Data Sets
—

Types of experiments
enabled by XMS
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