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Purpose & Objectives

Problem: Building energy analysis has historically been costly and produces
uncertain results depending upon practitioner skill and available input data.
New tools are expensive to produce and aren’t well integrated.

Impacts: OpenStudio is Market Facing Modeling and Analysis Tools
DOE'’s platform for rapid, o
collaborative d_evelopme.nt of §,,.._.?ﬁ—,.,.éf:l c
energy analysis applications. N 2
It is being used by the labs, = = eum ju
EEB, the private sector, and = \ML = %
others to create market facing T = o
tools. " >
Enabling E
Project FOCUS: The prOjeCt Analysis for Easy-to Use simuwatt Utility =
Emerging Tools for Mobile Focused ©
cross cuts ET and CBI to spur Technologies Practitioners Auditing Tool Web Tools g
adoption of new and existing ST Devel ¢ it (SDK) m
EE technologies by making pen>tudio Sottware Levelopment M
tools available to a wide

range of decision makers.

Modeling Expertise
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Software Technology ENERGY | 5o Efciency &

Renewable Energy

Approach:
« Rapid application development:
— Cross platform, multi-language support
— Easy to write web apps for energy modeling
— Maximum code reuse for low cost
— Highly efficient, automated model construction '
 Open Source:
— Why reinvent the wheel?
— Remove barriers for adoption

3 months to
develop

2 months to
develop

— OpenStudio is creating a community —=

* Interoperability:
— Multiple simulation engines
— BIM (gbXML, IFC)
— Title 24 compliance engine (SDD)
— Sandia’s DAKOTA Library for analysis

2 weeks to
prototype

Key Issues
» Full coverage of all EnergyPlus objects still in progress — a moving target
* Need modularized build process for lighter apps that don’t require everything in OpenStudio
» Heavy adoption is putting additional pressure on team for user and developer support
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Software Development ENERGY | 5o Effcency &

Renewable Energy

Approach:
 Development team uses an “agile” software development process
— Formal task and bug tracking systems
— Automated nightly software build, test, and dashboarding system
— Formal processes for design document and code reviews
* Frequent vetting of Ul concepts and workflows with external stakeholders

Distinctive Characteristics:
* Flexibility to quickly produce new

desktop, mobile, and web tools that ‘1’
are easily integrated with one Individual . Automated
- Agile process allows focus to ¥ Work Testing
change as new requirements emerge P';'c?r'i‘ty
» Rigorous approach to creating Require- Minor
software for tr]e marketplace - not a ments Releases
research project
« Open, collaborative approach to
software development thgt wglcgmes Release Quarterly Quarterly
partners from other labs, institutions, Themes Mai
- Cycle ajor
and the private sector. Releases
7
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Accomplishments and Progress ENERGY | Ereroy Efficiency &

Renewable Energy

edu

Accomplishments: S
« Substantial adoption of OpenStudio .nedi"i”t”ff””u‘i, mhnnhschﬂéhh"&uilnesmg‘:jg:g

 Practiti et 1y o, —
. Practitioners nuttl ham A0 kAT Pl GO, &

ersunu.ca

*_Iatech.edy

autsm
== transsolar com ' = inig tw
tuenls ed aecomcom o vefy £ T‘J
- Software developers . S [}Ulﬂl‘adﬂ Eﬂll““ : A
T /128 sheridanc.on.ca mﬂﬂ;ﬂw »
 Utilities n-:;-; Ud.GUL 2§ "
i "““"sm"utexas edu

- Significant new capability for: R idgho e, e
« Rapid desktop, mobile or web application development
« Efficient automated model generation (Short script =»1000s of .idf lines)
« Extensive tool, model, and data interoperability
« Parametric analysis and extensible measures formalism

Progress on Goals:
« Continued to meet aggressive quarterly release schedule

* On-track to meet key deliverables related to
» OpenStudio-based parametric analysis
» User generated (crowd-sourced) content for Building Component Library (BCL)
 Private sector stakeholders
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OpenStudio Partners (Partial List) Energy Efficiency &

Renewable Energy

craoas —> (g Xcel Energy*
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'*' wrightsoft’

nationalgrid

cPncept3D

Location. Web. 3D. ARCHITECTURAL ENERGY
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I * Natural Resources Ressources naturelles

. Hub
Northwest A
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The OpenStudio Tool Suite — An

OpenStudio SDK Sample Application
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File Edit View Camera Draw Tools Window Plugine Help

HH‘E@' *fﬁ@, T
ﬂij HEEZR e TEYE

#*

# 0> 8

CYNADITRY

Draw envelope in minutes using

Draw Floor
Plan

/ SketchUp, or import from BIM

Add
Fenestratio

‘Window  Plugins  Help

*Hﬁ@ H#UE0> D|QYFA|W°W“U‘
6 TEFE

é § b Render by
B (F|Y Story
: : : RS
Quickly assign constructions, |# = Re;gﬁgby
loads, and schedules via = :
. & /2 /l Render by

templates and specify zones |a & A\ Space Tyne
% # \,/ Render by
e Boundary
"o Condition
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Simple Workflows and Modern Software

Paradigms with the OpenStudio Suite
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Define
Resources

Workflow

Review
Results

8 | Building Technologies Office eere.energy.gov
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Selecting Templated HVAC Systems
with the OpenStudio Suite

7" OpenStudio

HYAC Systems

|| | 1. Pick a System
= 2. Add Your Zones

3. Done

- Demand Equipment

_Supply Equipment

Packaged D¥ Rooftop WAy >
with Reheat

N

M EXE

4 | Add to Model |

Packaged Rooftop
WaY with Parallel Fan
Power Boxes and reheat

7V 4

| Add to Model |

Packaged Rooftop
VaY with Reheat

E(O(F(®(R{@(4I(

<

(o]

_—

A

) V¥ 4

F
i

pHVAC 1
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My Madel | Library

Mame:

QS:Mode 13

Marme

|05:SetpuintManager:SingleZDHE:Reheat 1 |

Minirnurn Supply Bir Temperakure

99 |F
Maximum Supply &ir Temperature

e |F
Control Zone Name

[ 05 ThermalZone 4 = ]
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Drag and Drop HVAC Systems for s oEraxTwenT or | Eneray Efficiency &
Advanced Users ENERGY | renewable Energy

File:

Help

Library

O AirLoopHYAC 2

Mame

...0r customize your own

|OS:CoiI:Cooling:DX:TwoSpeed 1 |

Rated High speed Tokal Cooling Capacity

) Hard Sized Bru/h

(%) Autosized Aukosize

|OS:CGiI:CDoIing:DX:TWGSpeed 1 |

Rated High Speed Sensible Heat Ratio

{(*) Autosized Autosize

Supply Equipment

Dernand Equiprnent

Rated High Speed COP
3 |

Rated High speed Air Flow Rate

(%) Autosized Autosize

Total Cooling Capacity Funckion of
Temperature Curve Marme

|05:Curve:Biquadratic 17 |

Total Cooling Capacity Funckion af Flow
Fraction Curve MName

|OS:Curve:Quadratiu: 23 |

Energy Input Ratio Funckion of
Temperature Curve Marme

|05:Curve:Biquadratic 13 |
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High Level Simulation Results us. oepanruent or | Energy Efficiency &

Summaries with the OpenStudio Suite ENERGY | renewavle Energy

Natural Gas Consumption (MBtu) Cpan Reosbsfiener
for Detaded Raparts

N Heatng

B coding
Invenior Lighting
 Extenor Lghlrg
B Int=nor Equpeent
© Extence Equpoent
B Fare
W Puves
W Hat Refection
W Hnidedion
B Hed: Recorery
U Water Sp2ens
N Refrgertion
Jon Feb Mar Ape Moy Jun Jul Aug Sep O¢t Now Dec Jon Felr Mar Age Moy A Jul Aug Sep Oct Now Dec W Gonerators

Hectricity Consumgition (K¥h x000)

43010404 43350404 19142 +04 ZB27¢ +04 2361404 1989 +04 2.143¢ +04 Z167¢ +84 2059 +04 2,779 +04 1905 +04 4.241e +04 2701 +05

Natural Gas Consumption (MBtu x000,000)

Credit: David Goldwasser / NREL
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How Do We Improve Input Data Quality

for OpenStudio-Based Tools?
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 Input data remains a serious issue for modelers

» Garbage In = Garbage Out = Quality In = Quality Out

« Solution: Standardize input data and seamlessly link to
OpenStudio-based tools

An Internet-connected source of
building energy modeling data:

« Enables drag-and-drop
modeling for quick
technology evaluation

 Provides consistent,
detailed inputs to drive
decision-making

« Searchable readily
available within applications

« Crowd sourced content
leverages sector knowledge

Templates
Fast, Low-Cost,
4 ’ Reliable Energy
) Outcomes
Consistent
Inputs
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The Building Component Library (BCL) ENERGY | oo Eficiency &

Renewable Energy

Building Component Library ::NREL

Welcome, Guest! Login | Register

| Enter the terms you wish to search for.

« Components:

Building Component Library

Search for a ‘Fjilter Fsléhsand gdd component Rug simulation
COMponent o lownloa ata to your and review
o A l I I bI d t f I I I I I I pI t energy the specific file or building energy results. The Building Component Library s a repository of building data used to
Sse e 0 or CO e e conservation files you need. madel.

create building energy models. The data are broken down into separate
components that represent parts of a building: windows, walls, schedules, and
weather information are a few examples.

measure.,

energy models

Search for components by type or keyword and use the facets to narrow
down your search. Once you find the compenents you need, download them

* Include constructions, lights,
schedules, weather data, PV
modules, and more

and insert them in your energy model.

. &De\reloper Access .
Components Energy Conservation Measures
Total Components 28,652 Total Measures 1 =
o S rt f t d h e =/ News view all @
U ppo S ace e Sea rC Ing The components are designed to provide data to the energy Energy saving measures are packages that have been
. modeler and simplify the process of gathering inputs. The created to try one or a package of energy saving measures Initial Component Upload Complete
from Web Slte or API range of components goes from whole buildings to detailed to your model. An example would be a measure that adds
files, like duct sealing components. overhanes to all your windows.
Search Search
g Browse Co nents ° lr Browse Enel nservation Measures °

ASHRAE 90.1 Constructions Exterior Wall Steel-Frgsied NR
Attributes | sl units ¢ |
Standard ASHRAE 90.1 Constructions
Construction Exterior Wall
Construction type Steel-Framed
Effective r-value 0.4421 ft"2 F h/Btu
Insulation minimum r-value R ft"2 F h/Btu
Click to view more images Film coefficients false
Fidelity Level OpenStudio Type 05:Construction
idelity level: .
g Source * Measures:
User Rating Files . . .
ASHRAE 90.1 Constructions_Bxterior  Contain logic needed to transform an energy model easily
Downloads: 7 Wall_Steel-Framed_NR v7.0.0.036.idf oo e s 7-0.0:036 d istent
ASHRAE 90.1 Constructions_Exterior Openstudio 0.7.0 an ConSIS en y
Component Types: Wall_Steel-Framed_NR_v0.7.0.05m penstudio 0.7.
Construction Assembly ASHRAE 90.1 Constructions_Exteri . . . . .
wall ol S T o™ Openstudio 0.7.0 » Can be applied singly or as part of a parametric analysis
Exterior Wall
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File

The New OpenStudio Parametric

Analysis Tool

OpenStudio Parametric Tool

Preferences  Help

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

A

(0"

Organize and Edit Measures for Project

LT T R I BRI TNV G M baseline_model_file_name.osm

w Model Scripts/Measure Groups

- | Change Window-to-Wall-Ratio

0.1 Window-to-Wall Ratio
0.2 Window-to-Wall Ratio

Drop Measure from Library

Browse

Local Library I Edit Measure

Change Window-to Wl

Description

i Select measures from
BCL and apply them to
your baseline model

¥ [ Rooftop Unit Switch

Rooftop Unit 1

Rooftop Unit 2

Rooftop Unit 3

! Drop Measure from Library

Applied Set the building's window-to-wall ration to
[Window to Wall Ratio} on the {Facade) site
In Order from f the buildin
Top to Bottom (el A0l
OpenStudio Parametric Tool
File Preferences  Help
‘7 Create and View Reports Summary Details
o
Select Report Type | Default Report Name =

~ OpenStudio High-level Comparison

¥ [ New Group

» IDF Scripts, Pre EnergyPlus Groups

¥ Applied to Baseline
Madel Script 1

» IDF Scripts, Post EnergyPlus Groups

results are exported for

As we will discuss,

(_—

other purposes

14 | Building Technologies Office
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Baseline Model
Name
Annual Total Energy Cost ($)
Annual Electricity Use (kWh)
Annual Electricity Peak Demand (kW)
Annual Natural Gas Usage (Therms)
Site EUI (kBtu/ft2*yr)

Mame Measures Appli

Inspect measures
applied to specific
alternative models

baseline_model_file_name.osm
$100,000
500,000 kWh
$100,000
25,000 Therms
100 kBrw/fr2*

Annual Electricity

Annual Energy Annual Electricity Annual Natural

M1.4-04 WWR on Morth Facade

ML14-0.4 WWR on North Facade

W3.2-0.4 Other Measuregfme
P 4

-
_ _ ML.4-0a VR on North Facade
MMB—‘E—“’AE.Z-OA Other Measure Name
e

} Other Report Name

o ] Site EUI Redu
Use Reduction Peak Demand Gas Usage Reduction "
Cost Reduction ($) (kWh) Reduction (kW) (Therms) (kBtu/ft2*yr)
alternative] file M1.2-0.2 WWR on Norfg Facade $5.000 5% $15,000 3% 9 6% 6,250 25%
native? fi M1.3-0.3 WWR on North Facade $10,000 2% 6 4% 5,000 EM

M2.4-0:4 Other Measure Name, ¢

y 4\,
Compare energy performance,
cost reduction, and paybacks

4

}» Other Report Name

} Other Report Name

eere.ener



EEB and the DOE Asset Score Tool Use .. scoxmentor

Energy Efficiency &

OpenStudio Scripted Models for Web Apps ENERGY | rencwable Energy

VirtualPULSE_run.rb &3 ’I

T ot Geometry and Space
e Type Definitions

model = VirtualPULSEModel.new

#add HVAC - Packaged VAV
model racC{" eff

fault_constructions.osm"})

model .add_design_days()

#save the OpenStudio model
mod nstudi

Electricity Consumption (kWh)

10000

Simuiated End ‘ Detailed HVAC
8000 S€s T and Zoning

7000+ .

B Heating Lo
M Cooling
4000+ :

Interior Lighting
g 5000 - . . Exterior Lighting
= M Interior Equipment
A000 4 Exterior Equipment l".-:;
Fans
B Pumps
30004 .gn
B Heat Rejection PaCIfIC
2000 B Humidification Northwest
M Heat Recovery — = NATIONAL
Water Systems lm@ LABORATORY
1000+

Refrigeration
. En
0 " " - y . Cenerators ll’,,_ & Eff \t
Jan  Feb  Mar  Apr May Jun  Jul Aug Sep Cct Nov Dec 2 ::‘I_lelll'.lmgs

chnologies Office eere.energy.gov




National Grid is Using OpenStudio to ua.ceearruent or | Energy Efficiency &
Automate Modeling from Mined Data ENERGY | renewabe Energy

Data Sources . OpenStudio enables:
- modeling using multiple data sources,
- rigorous portfolio assessment, and
- detailed analysis of retrofit measures
for each building

‘ Baseline Portfolio Specific

Building Performance Recommend-

Energy . :
Models Analysis ations

Customer
Records

Automated
Tuning From
Meter Data

Measures

nationalgrid

eere.energy.gov
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What High Level Data Are Used to

Create NGrid’s Baseline Models?

Energy Efficiency &
Renewable Energy

Address: PII

Size: 10,000 ft2
Number of Floors: 3
Vintage: 1982
Building Type: Office

Web app assists with
geometry extraction

nationalgrid
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An OpenStudio-Enabled Expert System s ccommenor | Energy Efficiency &
to Create Baseline Models for NGrid ENERGY | renewabie Energy

Loads Prescribed by Building

Type
ClosedOffice
OpenOffice
Corridor

Stair v

IT_Room

Restroom

Conference ) pIug loads

m | obby
Break S
Mechanical ventilation

Storage
Print Room

i
off

HVAC System and
Constructions
Generated by walls

Knowledge Base roofs
floors

windows

= heating equipment

footprint

Building Geometry stories
glazing percentage

Weather Data

[S{o{=(®x(a{e{(>{x{={= (= (n(c GHw{o{@(® (R {E(o (3w (== (¢ {n{0]

OpenStudio Measures Generate Model

nationalgrid
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NGrid’s Approach to Incentive Program

U.S. DEPARTMENT OF

Energy Efficiency &
Design — The Long Term Goal ENERGY | Renewable Energy

Optimized
Incentives

1 RO, v
EE Program = =» Energy Savings,
etc. Ranked
and
2 2 RO, / Optimized
EE Program => => Energy Savings, Marketing
etc. Strategy for
: Specific
n > ! ] RO, X  Customer
EE Program —>» Energy Savings,
° Tuned Model e B

\ J \ ) \ J\ J
| | | |

Energy savings, Calculate incentive Ranked,
Program measures . .
) simple payback, required to customer-
are applied to -
and more are overcome specific
tuned model of a .y .
. calculated from an individual customer marketing
customer building . .
energy simulation hurdle rate strategy

Repeat Across Portfolio nationalarid

eere.energy.gov
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Xcel Energy’s Energy Design

Assistance Program Tracker (EDAPT)

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

* Problem: Reduce cost of Xcel's EDA
program, while maintaining quality as
additional energy consultants are
engaged

« Solution:

— EDAPT web service tracks projects,
manages data and communications,
and reports program-wide outcomes

— OpenStudio and BCL are expanded to
include automated quality and EDA
protocol checking

— EDAPT connects high level project
data with model outcomes to
streamline reporting

* Launching in June 2013

Summary

Xcel Energy* ‘ EDAPTracker

Projects

SUMMARY OF PROJECTS

Current Projects.

Waiting on Consultant

Consultants

Timeline Summary

75 1 2 INTRO 3 PEA
APRLY MEETING MODEL 1

ECPM EC EC EC PM

Waiting on Program Manager 5

Waiting on M&V Compan;
Step Rejected
Completed Projects

v Bl Ee RB&Te
[ 10 |

4 BUNDLE ANALYSIS 5 cps 6 mav
MODEL 3 MODEL 4

MODEL 2

aa 50
[1] 1]

‘EC EC EC PM EC EC EC PM EC EC ‘EC PM EC EC ‘MV EC MV MV EC PM MA

f@E0 e

Bale@k TJTele CUDeREEH
1]

1]3]1]

Average Energy Savi

Show: (10 &) of125

All Projects Average
Consultant Name One
Consultant Name Two

Consultant Name Three

Consultant Name Four

Consultant Name Five

Consultant Name Six

Consultant Name Seven

Consultant Name Eight

Consultant Name Nine

Consultant Name Ten

Consultant Name Eleven

Consultant Name Twelve

Consultant Name Thirteen

ings Per Consultants

sagesffl] 23 4 s

% savings
50

o

Consultant Name Fourteen I |

Consultant Name Fifteen NN |
B compler EC  Energy Consultant
W veiing PM  Program Manager
anditory steps MV M&Y Company
B steprei MA  Marketing Associate

i

W Predicted Regional View

. Goal

M complete [l inProcess

Projects

35

Roosevelt
National Forest

Fort Collins
Windsor

Name of the Project Here
Consultant: Consultant A

Project Satus: Step 4, Project
" Manager Review

galewood
Littletono @O
6 Centenni:

Black Forest

Colorado
Spribngs

E Farm —ﬂ Repart

‘> Review @ Wodel (05)

@ Meeting Minutes C Meeting

i':j Rebate Steps

@ XcelEnergy
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OpenStudio-EDAPT Integration ENERGY | 5oy Efficiency &

Renewable Energy

XeoelEnergy' | EDAPTracker

o] -
& A S R R e g st
] ' e
¢ | Py —————— |
v | e
3 e fe— 7 e
a8 :— ‘ e Sonu S 4. e
g o —
E - .3 .
- e ——
EDAPT web portal
automatically
e generates report
R templates from
project data and
OpenStudio baseline and design alternate models n OpenStudio output
along with simulation results L] 7 @ Xcel Energy-
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An OpenStudio-Enabled Product for ua.ceearruent or | Energy Efficiency &

Auditing and PV System Design ENERGY | renewabe Eneray

>
.

: ||||

- | |

3 l
r

: |l.__.l

e e . e e e -

simuwatt™ Software Guided
Audit Workflow on Tablet

OpenStudio and Building

Component Library (BCL) Analysis of Baseline and
Key Goals Energy Conservation Measures

— Reduce cost of investment-grade, level 3 audits below current cost of level 1 or 2
— Produce higher quality, more consistent audits with greater residual value
» Not simply a report that prescribes actions and quantifies savings

« Data and models aggregate and can be reused for further cost reduction in EISA
2007 compliance, portfolio assessment, etc.

http://simuwatt.com/rd100.html simuuwatt
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http://simuwatt.com/rd100.html

simuwatt Software Guided Workflow ENERGY | Sreroy Efficiency &

Renewable Energy

Comprehensive workflow is modeled after NREL Deployment’s
proven methodology

Ul design guided with input from industry professionals

= Building = Building

Send Audit XML Send Audit XML Send Audit XML

simuwiatt

23 | Building Technologies Office eere.energy.gov
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.S. DEPARTMENT OF Energy Efficiency &

simuwatt Software Guided Workflow ENERGY | ronosatio Enony

»  Workflow includes space-by-space load assignment, scheduling,
HVAC system specification, photo logging, note taking, and more

« Component definitions pulled from BCL

— Cyectam - Select Zonec
Tt Space 02 wor il _ = [DYSIeMGecleehZents
‘ -
4

Title | Lioht RIS eyeterns nar
Default Days

Set defaults for all weekdays and weekends
ALLWEEKDAYS [l ALLWEEKENDS

Profiles

Specify profile date ranges and days that will override defaults

Holidays

speclal oo OUTDOOR AIR
Load Allocation to Spaces Schedule Specification HVAC System Specification

simuuwatt
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U.S. DEPARTMENT OF Energy Efﬂciency &

Data Seamlessly Converted to Baseline  ENERGY | ronowable Enoray

Simulated

End Uses in
OpenStudio
Application

Automatically
Generated
OpenStudio
Model
Geometry

|

|
!

: 28880 |

B

PPRRAp -

rceane bt

Fmsamy (armeagnas VOO w—
T Tl
[ 20 2NN R

:‘w‘.lllill.
IR B )

-

et A A

IR o B B )

Pupcse Generst Area O

LAMP

Sytvania FAMDAYLIGHTFULLSPECTRUM 2'SXU 4 it Linoar Pucrescent
Lamp

e e ey

L R

z l=l=t=t= 400 W
e Tre Neve ' ' ' ' 1 e, W 2200 0 rvers
MR WD | JOUN Crmatntine & Sl an D p— Canaliind Colet Yerrgeratre. 50000 K

==t == Color Ponderng Index:  90.0

e o vansischeer: Syt
FAODAYUGHTRFULLSPECTRUM

P

yout: 20120

mocel

BALLAST

Phitips Mark il Rapld Start F) g Non-04 9 Batast
Batast Type:  Flutrescent Magrutn Noo Denning
Batat Facke: 097
Number of Lampe: 10
1 put Volage: 2770V
St Mothod  Rages San
randacten Paice
model. Mack 19
20120

v

simuuwiatt

25 | Building Technologies Office eere.energy.gov



.S. DEPARTMENT OF Energy Efﬂciency &

PrOJeCt Plan & SChedUIe ENERGY Renewable Energy

Project Initiation Date: Q1/FY10
Planned Completion Date: Ongoing with Frequent Off-Ramping of Components
(e.g. BCL transitioned to private sector by Q4/FY13)

Release Schedule: Bi-weekly (Agile) Minor Releases
Quarterly Major Releases with DOE-Prescribed Focus Areas

Agreement Number 19987 Work completed
Project Number NREL-FY13-14 & NREL- Active Task
Milestones & Deliverables (Origin
Milestones & Deliverables (Actua
FY2012 FY2013 FY2014
S| E|2|z|8|5|2|z2|8|5]|¢2
Task / Event AREER-ERIRIR-ER-SR-AR-ER-EE-
L LT T T T T

Project Name: OpenStudio and Building Component Library

Q1 Milestone: 0S 0.6 (Initial BCL Integration with OpenStudio)

Q2 Milestone: 0S 0.7 (First Version of OpenStudio App with BCL Integration)
Q3 Milestone: 0S 0.8 (App Suite Workflow Improvements and DEnCity)

Q4 Milestone: 0S 0.9 (BIM Interop and Initial Support for BCL Measures)

Q1 Milestone: 0S 0.10 (Sim Settings Tab and Backend Work for PAT)

Q2 Milestone: 0S 0.11 (Initial Version of PAT and BCL UGC)

Q3 Milestone: 0S 1.0 (PAT Economics and Measures)

Q4 Milestone: 0S 1.1 (Cloud Support and additional Measures) 0
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FY13 Spend* ($k) FY10-13 Budgets* ($k)
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* FY13 Spend and Budget Includes both OpenStudio/BCL and Asset Score CBI Budgets
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Project Integration, Collaboration & s
Market ImpaCt ENERGY Renewable Energy

.S. DEPARTMENT OF Energy Efficiency &

Partners, Subcontractors, and Collaborators:

* Many - spanning other national laboratories,
EEB, universities, and the private sector

» RFP for training and user support partners
released in February (Train the trainers)

Technology Transfer, Deployment, Market

Impact:

* Adoption metrics encompass diverse user base
from academia and private sector

* Some noteworthy private sector uptake
examples were presented in earlier slides - many
more in process

+ CEC and utilities are using OpenStudio as a
means of shifting the market to EnergyPlus

Communications:

Multiple training workshops (NREL, AlA, IBPSA, BPA, International, and others)
Online training at http://openstudio.nrel.gov and on YouTube (Over 100 videos)
Online discussion and user support forums

Publications through IBPSA, ACEEE, WREF, etc.

Frequent webinars

Multiple universities teaching with OpenStudio
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Next Steps and Future Plans ENERGY | Ereroy Effiency &

Renewable Energy

« Continue making quarterly releases of SDK

* Near-term Capability
* Add more components and measures to BCL
* Provide OpenStudio Cloud Support for Practitioners
« Additional HVAC Systems, Commercial Refrigeration
» Add additional Quality Checking (QC) automation
» Extensible Results Visualizations
* Build System Improvements
« Utility App Replication
« Xcel and National Grid Technology Exchange
« ComEd
» Others?
« Off-Ramping
« BCL — In Process
» Training and User Support — In Process
» Tool Suite — Seeking Partner
» Greater interoperability
» Additional engines — CONTAM integration at EEB
» Data sources — e.g. TPEXx, OpenEl, DSIRE, etc.

» Support SDK Adoption for New Products and Applications
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