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Project Summary

Timeline: Key Partners:
Start date: Q1 FY10 All BTO Labs | NRCan/NRC
Planned end date: Ongoing w/ .
Frequent Off-Ramping of Components CEC PSD Consulting
BPA NYSERDA
Key Milestones: Xcel Energy Multiple Universities

1. Quarterly Major Releases National Grid | Several Private Sector Companies

2. V2.0 (Extensive refactor with new

patterns) —9/30/2016 Project Outcome:
Develop BTO’s building energy analysis ecosystem as a
Budget: best-in-class capability that enables rapid, low-cost
Total DOE $ to date: $10,106,000* development of new market facing tools produced by

the National Laboratories, Universities, Private Sector,

Total Cost Share to date: $5,786,000 .
and other agencies.

Total future DOE S: $3,500,000

Facilitate successful deployment of the software
Target Market/Audience: development kit across BTO performers, utilities, and
Tool Developers, A&E Practitioners, private sector developers to drive real energy savings
Utilities, Researchers, and Students in new construction and retrofit projects.

U.S. DEPARTMENT OF Energy Efﬁciency &

EN ERGY Renewable Energy

* Includes funding from Asset Score and Prioritization Tool



Problem Statement

Q: What collection of
software technologies e —
will make energy
modeling less costly,
more accessible,
increasingly reliable,
and ubiquitous for the @ ® | DEAKit
broad range of —
stakeholders who rely
on analysis to make real
business decisions for
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Target Market and Audience

The market for OpenStudio is diverse and includes:

* Tool developers™ that are able to quickly and cost-effectively bring new software
innovations to market;

* A&E practitioners that use the example applications to reduce energy
consumption for new construction and retrofit projects;

 Utilities that are trying to reduce the cost of incenting EE, realize greater EE
savings, and assess technology potentials;

* Researchers who are trying to design and assess new technologies; and

e Students who are the next generation of building designers.
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Approach to Development and Deployment

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 are
easily integrated with one another

Agile process allows focus to change as
new requirements emerge

Rigorous approach to creating software
for the marketplace - not a research
project

Open, collaborative approach to
software development that welcomes
partners from other labs, institutions,
and the private sector.
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OpenStudio’s Killer Feature: Measures

OpenStudio Measures: scripts that operate on models & results
* Transform model e.qg., replace constructions, daylighting package, etc.
* Means for standardized modeling — fast, cheap, and consistent

P

Daylighting
Package

* Measures can be ECMs or create entire models

Add Heat
Recovery

U.S. DEPARTMENT OF

ENERGY

Name

Create DOE Prototype Building
Description

starting points for other analyses.

Creates the DOE Reference Building Models as

Modeler Description

Inputs
Select a Building Type.

[ MediumOffice

Select a Vintage.

[90.1-2013

Select a Climate Zone.

[ ASHRAE 169-2006-5B

”

Energy Efficiency &
Renewable Energy




Workflow Innovations Via OS Measures

Render By Space Type

Shaw Story. Al Stories g

~ Surface Filters

Austin Energy EDA Reporting and QAQC
- QAQC Check Summary

ShowDoors [

Show Shading [
Show Partitions (% List of Checks in Measure

Show Wireframe (%

- Camera Name Category Flags Description
Orthographic
riosphie EUI General 0 Check EUI for model specific building type against DOE prototype buildings with Austin Energy specific
xview Reasonableness tolerance.
¥ View
o Weather Files Austin 0 Check weather file, design days, and climate zone against Austin Energy list of allowable options.
Reser Energy
Close Comrols End Use by General Check end use by cateogry against DOE prototype buildings with Austin Energy specific tolerance.
Category
0.035 Mechanical General 0 Check 40% and 80% part load efficency for the following compenent types: ChillerElectricEIR,
Reference Lines (Glick to Toggle OM/Of) Series Names System Part CoilCoolingDXSingleSpeed, CoilCoclingDXTwoSpeed, CoilHeatingDXSingleSpeed. Checking EIR
Load Efficiency Function of Part Load Ratio curve for chiller and EIR Function of Flow Fraction for DX coils.
Dry Bulb Temperature Outdoor Air
Relative Humidity Return Air 0.030 g Internal Loads Baseline 0 Check Space-by-space load checks for LPD, ventilation rates, cccupant density, plug loads, and
Humidity Ratio Mixed Air ' 5 equipment loads against ASHRAE standards and DOE Prototype buildings.
Enthalpy ) . *E Schedules Baseline 0 Check schedules for lighting, ventilation, occupant density, plug loads, and equipment based on DOE
Coil Heating Gas 2 Outlet % reference building schedules in terms of full load hours per year.
Dew Point Temperature 0.025 i
= Mechanical Baseline 0 Check per 80.1 Tables 6.8.1 A-K. The following component types are checked: ChillerElectricEIR,
E System CoilCoolingDXSingleSpeed, CoilCoclingDXTwoSpeed, CoilHeatingDXSingleSpeed, BoilerHotWater,
£ 0.020 & Efficiency FanConstantVolume, FanVariableVolume, PumpConstantSpeed, PumpVariableSpeed
. =}
E Envelope R- Baseline Check per ASHRAE 90.1 Table 5.5.-2 per Table G2.1.5 b,c,d,e (with reflectance = 0.55), Section
= value 553.1.1a.
£ > = S = = 0.015 Domistic Hot Baseline Rule-of-thumb check per ASHRAE standards.
V7 . Water
0.010
== .
e = ——— QAQC Flag Details
—+ T S
T =
e S=ast—aas—x-=" == = =00

= = = =S=— = = = List of Flags Triggered for All Checks in Measure.

T ' T r - 1-0.000
20 -10 0 10 20 30 40 Name Flag Detail

Dry-bulb Temperature [*C]

End Use by  Interior Lighting EUI of 7.1 (kBtu/ftA2) is more than 10.0 (%) above the target Interior Lighting EUI of 5.8 (kKBtu/ft2).

Category

End Useby  Fans EUI of 1.6 (kBtu/ft"2) is more than 10.0 (%) above the target Fans EUI of 1.4 (kBtu/ftA2).
Category

Envelope R- U value of 0.62 (Btw/ftA2*h*R) for U 0.60 SHGC 0.25 Dbl 2.5mm air in 90.1-2013 - Office - WholeBuilding - Md Office is more
Value than 10.0 (%) below the target value of 0.83 (Btu/ft*2*h*R).

Domistic Hot  Annual average of 201 gallons per day of hot water is more than 5.0 % below the target value of 268 gallons per day.
Water

a0 1200 1600 20000 2400




Measures: Basis for Large-Scale Analysis

Name |
Name — - - -
Create DOE Prototype Building AedgOfficeHvacVa :

Description Name

Description

Measure replaces { Chilled Beam with DOAS

a high efficiency Description

(VAV) HVAC systent| [ ooz re replaces existing HVAC system Gf any) with
multizone VAV sys]| | 5 chilled beam system with DOAS HVAC system
Modeler Descriptiol| | (one DOAS per floor). The chilled beam with DOAS
system (centralized DOAS, with zone level

Modeler Description

Creates the DOE Reference Building Models as
starting points for other analyses.

Modeler Description

Airloops are dedic
cooling system an
operation, hot wat|| | Airloops are dedicated to ventilation (DOAS) and J

mm Interior Equipment

- Heat
DX cooling. The c{ |have constant speed fan operation, gas furnace or Veerion Lghting
hot water heating, single speed DX, two speed DX mm Cooling

Inputs
Select a Building Type.

Inputs chilled water, or no cooling and optional energy Eterior Lighting

Water Systems
I Heat Recovery
= Pumps.

This space type shq| inputs
MediumOffice plenum. This space type should be part of a ceiling return air

plenum.
Select a Vintage. _]

90.1-2013 Total Cost for HVA(
O Add 90.1-2013 - Office - WholeBuilding - Md
0 — Office space type to Chilled Beam system?

Select a Climate Zone.
ASHRAE 169-2006-5B C]

lg Apply recomme|| Chilled Beam Type
schedules for ai

[Passive 0

Building Component Library

Prototype Energy Reporting &

—— Efficiency Quality
I Model Measures Checking
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[ VR —
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DOE’s Prioritization Tool “2.0”

Name
Create DOE Prototype Building
Description

Creates the DOE Reference Building Models as
starting points for other analyses.

Modeler Description

Inputs
Select a Building Type.
MediumOffice

Select a Vintage.

90.1-2013

Select a Climate Zone.

ASHRAE 169-2006-5B

Build

ing Component Library

10

Name

AedgOfficeHvacVa
Description

Measure replaces ¢
a high efficiency
(VAV) HVAC systen]

multizone VAV sys|
Modeler Descrip!

e

Name

/

Chilled Be
Descrig

system (if any) with

mm Interior Equipment
. Heating

Interior Lighting
' Cocling
= Exterior Lighting

Water Systems
[ Heat Recovery
= Pumps.

[ Heating Losg
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oor Tem
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Measures + OpenStudio Server

ECM package optlmlzatlon : 4Measures>{ Outputs >

afazon
) webservices™

But also uncertainty analysis = ranges instead of point estimates

Do not apply ERV

If you want this site EUI

Input parameter distributions E Output

S 2 o . . .
» - R distributions
j- . £,
1. - A

150 200 250 300 350 400

ChiIIer COP Wall U Value
EUI

And calibration =» Better estimates for existing buildings

g Monthly bills Input uncertarntres _ Calibrated Monthly
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Customer Optimization For Furthering Energy Efficiency (COFFEE)

:M ‘ I Iil I II I ‘I Measures> < Outputs >
’ 1000+ \
Design Z
v AIterna%cives 1 .
TV Y . A
High level data Automated Automated Cost/Performance
from public and Model Model Comparison of

utility records G Available Measures

Cloud-Based Retrofit
Recommendations
For Each Customer

= 3,600 Buildings in MA
$10-20 Per Building

. nationalgrid



EDAPT: Transforming Utility Incentive Programs

* Launched in FY14 for new
construction incentive programs

* Automates:
Notifications
Quality checking
Reporting
Portfolio roll-ups

* Developed for Xcel Energy
Saved S500k in program admin costs
in 15t year of operation

Grew from 2 consultants to 10
Significant increase in number of

EDAPT | Energy Design Assistance Program Tracker

Summary Projects Application Draft Applications Resources

Xcel Energy

Current Projects

Waiting on Utility - PM
Waiting on Utility - MA
Waiting on Utility - EEE

207 2 S‘YAG(

B uth

9] 2

"3‘ S'II\GE

EC Ut EC Uth

5 Stace

WM o
28] 7]7] 3 Jas]a)

3 STAGE
EC Ui

1 STAGE
EC U

Waiting on Energy Consultant 174

Waiting on Measurement & Verification
Company (MVC)

Waiting on Measurement & Verification
Energy Modeler (MVEM)

Completed Projects

6 STAGE

L
B B

projects processed annually

* Now available to other utilities
Austin Energy

Energy Trust of Oregon

RFQ for Implementers in Process

* DOE dashboard quantifies real —>--

project impacts for OpenStudio
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PN D @
hiey National Forest :
s N 4 _Ashley National Fores Stedtion Fort CO”IH. ‘
’tf’g;va 4 Cach Vernal Springs ©rpley terling
L]
Aggregate Results ~2.a
: —=up ©
Arapaho National Forest 4 o
% ' . !
Price slenwood ‘
2 s SPANgS BreckBhridge &
Utilities
i i i New i Retrofit
Utility Total # of ocal 13 Predicted Electric Predicted Gas Savings New Construction # Constracion Retrofit # of
Bldgs Savings (MMBtu) (MMBtu) of Bldgs 2 Bldgs ft2
Xcel o
58 13,677,940 108,362 48,400 58 13,677,940 0 o p
Energy
Building Types
Total # of Predicted El i Predicted G. New C i . R fi Retrofit
Building Type ota of Total ftz redicte ectric redict: as lew Construction Construction etrofit #
Bldgs Savings (MMBtu) Savings (MMBtu) # of Bldgs 2 of Bldgs ft2
7 1,203,578 8,023 1,926 7 1,203,578 0 0
Mixed-use 5 2,062,417 17,498 6,650 5 2,062,417 0 0
Multifamily 14 4,194,223 25,944 23,158 14 4,194,223 0 0
Office 12 3,968,638 31,773 3,578 12 3,968,638 0 0
Aggregated for 20 2,249,084 25,124 13,087 20 2,249,084 0 0
Privacy
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ferms of Use  Repor




New Resources for a Growing Community

W OpenStudio | OpenStudio %

C' | & https://www.openstudio.net

al Tracker [L0] NREL (] OpenStudio  [L0] Vendors

3 Proposals

“ OpenStud i 0® Downloads ~ Documentation

OpenStudio® is a cross-platform (Windows, Mac, and Linux) collection of software tools to g
building energy medeling using EnergyPlus and advanced daylight analysis using Radiar
open source (LGPL) project to facilitate community development, extension, and priv;
OpenStudio includes graphical interfaces along with a Software Development Kit

The graphical applications include the OpenStudio SketchUp Plug-in, Open
and the Parametric Analysis Tool. The OpenStudio SketchUp Plug-in is aj
SketchUp 3D modeling tool that allows users to quickly create geom
OpenStudio supports import of gbXML and IFC for geometry creaj
featured graphical interface to OpenStudio models including ej
ResultsViewer enables browsing, plotting, and comparing

B3 News [ Misc

Developers ~ Forum  Feedback Log in
ort whole Search Q
¥ OpenStudio is an
ector adoption.
). Follow Us

io Application, ResultsViewer
ension to Trimble's popular
needed for EnergyPlus. Additionally,
. The OpenStudio Application is a fully
ope, loads, schedules, and HVAC.

lation output data, especially time series. The

News

Unmet:Hours

Hi There! Please Sign In

search or ask your question

A (]
2,189 questions Sortbys bydate byactivity ¥ byanswers byvotes RsS &
Sizing error of Coil:Cooling:DX:SingleSpeed unit in DOAS ystem n . 2

cpmatico | doss | coomngreoeae

Where are OpenStudio fan schedules? 2

et fn | schedun

How to list and measure area surfaces 1 ° 31
views

weppis | legacropeesuto vote  answer

19 exrs g0 Dvid Goldwaser 5

Error when Modelling a Low Temperature Radiant Floor 2 146

eratudo | lowleromrmursdan | et | openesomessure votes  answer  views

25 hous 050 Al Marston

How to model an underslab glycol loop in EnergyPlus? 1 35
views

weuys  plmibop  rederthesirg | seb  rebigorsdon vote | answer

20 houn ago Archmage 38

Modeling VAV Active Chilled Beams in EnergyPlus or OpenStudio 5 100

oerstudo | ererypius | | vav | chiledbesm votes  amswers  views

0 hours 590 Archmoge B8

Geometry diagnostic steps in OpenStudio Sketchup mode 4 373

pstido | | sechup | geomany | |y otes  answers  views
51 ours 30 @Knu

Building Cooling Peak load on Oct 1 52

vote  answers  views
4 hours ago niguase

e e —

Can EnergyPlus model a wastewater treatment plant with 2 53
digesters? votes  answers  views

wogpin | wemaawoun o el S

Modelling a Low Temperature Radiant Floor 2 . 43

lomsenpera rtant  cpmestid | shmchos votes  answers  views
Mar 616 Myphend2

rogue shading surface 1 - 3

vote  answer  views

snedng | suface  cpesude | sketchu20ts

a6 16 MathewStosn T

Change building location measure in PAT 1 no 76
vote  amswers  views
sics s o

oot

Question-and-Answer Resource for the Building &

ASK YOUR QUESTION

o e v mug

mbinations of OpenStudio

B OpenStudio 1.10.0
submission.

Rerelease

%y Modeling Community
Get started with the Help page
and software developers to
GC++, Ruby, and C#. Users can
ly shared and applied to

Tags Users Badges
OpenStudio 1.10.0 has been

rereleased with an important bug
fix.

Founding Sponsor

Getting Started

This section provides installation
instructions, intreductony tutorials,
and information 1o get you up and
running.

Installation & Tutorial

Reniew the list of features and
building elements that can be
modaled.

‘Welcome! Please add your suggestion below or vote on other MB! for improving OpenStudio

signin
following the posted guidelines.

for ideas and for O

This website is
This site is NOT intended for:

= Support questions (use Unmet Hours instead)
= Bug reports (use GitHub Issues instead)

To link a suggestion to an existing Unmet Hours guestion er GitHub issue, simply copy and
paste the URL into the suggestion.

feature request!

How can we improve OpenStudio?

OpenStudio
| Enter your suggestion Posta new Idea...
All ideas
m Top  New Category *  Staws v My feedback Ty
Code 8
Documentation 2
2 gbXML 2
rotas Allow several runPeriods Inatallar/Pietiom @
Problem: right now you can only use one mode! “runPeriod Measures @
oS App @2
Solution: Add ability to have several runPeriods. PAT 5
Radiance 1
Context: It's extremely useful during iterative changes or troubleshooting. You might SketehUp 4

want to have for example a run for three days: one in winter {anuary), one in summer
(uly) and one in shoulder season (april). That would allow short runtime while still
seeing different load condiitions.

Also, | could also see a case where you'd run for a week in each month (reduce
runtime but without sacrificing the aceuracy too much). The good thing about using

14

several runPeriods in EnergyPlus (rather than launching... more

1 comment - OS App - Flag idea as inappropriate. .

m OpenStudio

Powered byla I]][]]ﬂ[ldf[

Sign in 1o suggest ideas, vote, or
participate in polls for your favorite

(" search

@ Give feedback

ate design

part of & parametric
& OpenStudic

alysis Tool (PAT).

= locally and on the

PAT by running large
on the cioud.

T

References &
Tutorials

Interface guides give detailed
overviews of the OpenStudio
applications.

Tuterizls cover essential workflows
as well a5 advanced topics.

Radiance & OpenStudica

SketchUp Phug-in

Creating Your Modal

Running Your Simulation

Using Third Party
Tools

‘Set materials and constructions so
they can be properly imparted into

o
i
a
o
0O
g

CBECC-Com Tutarial

Import an IFC file into OpenStudio
wsing BlMserver.

Impeort IFC Tutorial

Size a vertical ground heat
exchanger with OpenStudic and

2]

ul

T

m

il
5 B
o4

Create OpsnStudio models using
the wel based VirtualPULSE tool.

E
Iig

elcome to OpenStudio® User Documentation

This is DpenStudic's user documentation. A brief summary of the cantent of the sits is below. Usa the buttons or the harizantal
navigation above to leam mors about the OpenStudio suite of applications.

—
0P

and where to find them.

Can't find the measures you want,
or need o customize an existing
measure? The Measure Writing
Guide will halp you get started.

Measure Writing Guide

Help & Additional
Resources

Find professional training for
OpenStudio.

Training, Suppeort, & Consulting

[+]
g
5
8
g
[=
g
3
2
I
g
H

question or search for answers to
your energy modeling questions.

g
p
4
by

OpenStudico on Unmet Hours
‘Check out this advanced
application of OpenStudio for fault
detection:

Fault Detection Measures
Additional help topics.

Finding Model Deta

More training videos are available
‘on our YouTube page.

YouTube Videos

E
z
o
[
=4
a
=]
g
%
E

GitHub

OpenStudio on GitHub




TPEx: Making Product Evaluation Drag-and-Drop Easy

™

TPE \’< Technology Performance Exchange™
/\ Confidence through data

ompan | Abo |

SEARCH PRODUCTS

BROWSE TECHNOLOGY CATEGORIES

LINREL

» 5

Drop VRF
Terminal

Drop Thermal Zone

) |= | Core_2zN Thermal ZoneT

SSL Replacement Lamps <:| Hot-Water Bollers 7!7 l OHP: Indoor Units l|
Non-SSL Lamps ¢ ’ Steam Bollers | ] OMP: Outdoor Units [l ‘
Lamp Ballasts & I Compressors [l ‘ Minl-Spiit Systoms [l I
Non-sst Luminaires <7 | Rooftop Units i ‘ Haat Pump Water Hoatars [4] }

SSL Luminaires ¢ \

Gas-Fired Unit Heaters || ]

Transformers E I

Refrigerated Cases % I

Pumps

Photovoltaic Modules I

Lo g 10 SudeRE your products 1o e
Technsiogy Performance Exchange

o |= [Perimeter_zN_1 ThermaT

PartneryOevelopers
Loam adeut the Tecthelogy Perfermance
[xchange AR

S{o(@(e{x{@{o(3a{s({=({n{o

o |= |Perimeter_zn_2 ThermaT

o |= [Perimeter_zN_3 ThermaT

Raw performance data
automatically converted

into BCL objects

15

Building Component Library

| s a groun member you can

e A A 8 Group admisrater you ¢

U.S. DEPARTMENT OF

ENERGY

' 3

Apply product to
model using any
OpenStudio app

Energy Efficiency &
Renewable Energy



Near-Term Focus Areas

Extensive code refactor = OS 2.0

— Dependency & SDK code reduction
— Command Line Interface (CLI)
— Alignment of PAT and OS Server code/functionality

Project Measures and Options

OpenStudio Measures

Set Lighting Loads by LPD Group ~ +Add Measure Option 2XDupicate Option. - 2 Duplicate Measure & Optians X
Descripton | “The po
| drectin i isting spa
Modeer I the requested “Ouerhang’ I s spce shating
surface of o ‘the
Model 1o Base Inputs on seedLom v
Variable
Name of Option Short Name [eo @ e o
escpins D

Apply Measure o

Entire Model w  Entire Model

Lighting Power Density (Wit2) ] 1 7

Material and Installation Costs for

Lightsper Flor Aves (§/72) Material Cost ($/12) o o

Demoliion Coss for Lights per Floor

— [pemocostiima | [0 |lo

Years Until Costs Start (Whole Years) ‘ Unit Cost. ‘ n °

Demolition Costs Occur During Initial |:| No v No

Construction?

Expected Life (whole years) \ \ [ | 4

0&M Casts for Lights per Floor Area ($/t2) \ \ [o | o

0&M Frequency (whole years) ‘ ‘ [0 | o

EnergyPlus Measures

Standard OpenStudio Report + Add Measure Option X Duplicate Option 2X Duplicate Measure & Options X
Radiance Report +Add Measwre Option 2K DuplicateOption - 2X Duplicate Measure & Options X
Parallel Coordinates +AddMeaswre Option K DuplicateOption - 2X Duplicate Measure & Optians X

16

Analysis Type  Alorithimic v
i —
Sampling Method Seed Model Weather File
[Lat,m Hypercube Sampling v | lBaseunemmm v | ‘wem'ﬁle v

Algorithm Settings ¥

) Check for Updates

OpenStudio Measures

+ Add Measure

Add Ovehangs by Projeton Factr ;
Madel to Base Inputs on \!iselmenmm—vj
Name Short Name Variable Settings Static/Default Measure Inputs.
ibuti i Maximum
Projection Factor (overhang . Distribution Minimum Mean
depthywindow height Projection Factor l[;om‘vnuuus Al |0 J ‘ Triangle v | 03 | | 06 | | o
T Weight Weight
Cardinal Direction ’—| Discrete v [“—‘ | south v[os ] [Em v -m
Remave Existing Space Shading Surfaces - (Do 0 ) Weight
From the Model Existing Shading iscrel 0 Yes |w o
Optional Overhang Construction [Pivm vl o Select construction... [ etet construction... J [+ ]

EnergyPlus Measures

E=n
E=n

Reporting Measures

* App integrates “OS Spreadsheet” functions into PAT
* New development pattern leverages web tech to
facilitate developer and SAAS adoption

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy
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Near-Term Focus Areas

Extensive code refactor = OS 2.0

— Dependency & SDK code reduction

— Command Line Interface (CLI)

— Alignment of PAT and OS Server code/functionality
OS Measure work

— Additional content (ECMs, QAQC, etc.)
— Release of building prototype measure
— Automated baseline generation measure
— Code cleanup and automated testing framework

Adoption support

— Tool vendors (e.g. Carrier)
— CPUC, BPA, etc.

Community-Scale Modeling — Internal Research
Demand-Response Analysis — Internal Research
OS support for EMS (Controls) Objects - NYSERDA

U.S. DEPARTMENT OF Energy Eff|c|ency &

ENERGY Renewable Energy
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Project Budget

FY16 Spend* ($k) FY10-16 Budgets* ($k)
$1,400 $3,500
$1,200 43,000 Cost Share
m DOE
$1,000 \ $2,500
$800
5600 $2,000
N
$400 \‘% $1,500 -
N
$200 ‘s‘ $1,000 -
N
SO T T T T T T T T T T \|~_I 5500 . I

§ & & & &5 ¥ > L > 5 S

A S & S0 -

c & ¢ I g ¥ g FY10 FY11 FY13 FY14 FY1S FY16

2 4 9

Additional Funding Sources: BONNEVILLE

/(2 XcelEnergyw @55

nationalgrid NOREsco NYSERDA
. QESTCP oot ENgRey oo

I\



Project Plan and Schedule

Project Initiation Date: Q1/FY10
Planned Completion Date: Ongoing with Frequent Off-Ramping of Components
(e.g. training transitioned to private sector in Q1 FY14)

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

I:I Work Completed FY2012 FY2013 FY2014 FY2015 FY2016
Active Task n 0 T = m N < - ) T < _ - - = . - = = —

] A - - O O I O I O O I O O A O R -
. . £ ‘ L 2 £ c L 2 8 ‘ L 2 £ ‘ L 2 £ c L 2

Milestones & Deliverables g s & 3 g ] & 3 s s & 3 g s E 3 g ] & 3

- o~ m ) - [ m < - o [} L4 - o~ m ) - (] m <

5] g <] g g 5] <] g 3] 5] o -] 5] g =] g g +] <] g

Project Name: OpenStudio Core

Q1 Milestone: OpenStudio 0.6 Released (Initial BCL Integration with OpenStudio)

Q2 Milestone: OpenStudio 0.7 Released (First Version of OpenStudio App with BCL Integration)

Q3 Milestone: OpenStudio 0.8 Released (App Suite Workflow Improvements and DEnCity)

Q4 Milestone: OpenStudio 0.9 Released (BIM Interop and Initial Support for BCL Measures)

Q1 Milestone: OpenStudio 0.10 Released (Sim Settings Tab and Backend Work for PAT)

Q2 Milestone: OpenStudio 0.11 Released (Initial Version of PAT and BCL UGC)

Q3 Milestone: OpenStudio 1.0 Released (PAT Economics and Measures)

Q4 Milestone: OpenStudio 1.1 Released (Cloud Support and additional Measures)

Q1 Milestone: OpenStudio 1.2 Released (Commercial Refrigeration Systems)

Q2 Milestone: OpenStudio 1.3 Released (HVAC, Refrigeration, and OS Server Improvements)

Q3 Milestone: OpenStudio 1.4 Released (OS Server Workflow and HVAC Improvements)

Q4 Milestone: OpenStudio 1.5 Released (HVAC and Performance Improvements, DEnCity Development)

Q1 Milestone: OpenStudio 1.6 Released (E+ 8.2 and Title 24 Support)

Q2 Milestone: OpenStudio 1.7 Released (Radiance 3-Phase Support and Usability Improvements)

Q3 Milestone: OpenStudio 1.8 Released (E+ 8.3 and BIM-Server Support)

Q4 Milestone: OpenStudio 1.9 Released (Substantial Completion of HVAC Coverage)

Q1 Milestone: OpenStudio 1.10 Released (E+ 8.4 Support and Performance Improvements)

Q2 Milestone: OpenStudio 1.11 Released (E+ 8.5 and Dual Duct Support)
Q3 Milestone: OpenStudio 1.12 Released (Code refactor and PAT 2.0 Preview)
Q4 Milestone: OpenStudio 2.0 Released (Significant Code Refactor and PAT 2.0)

U.S. DEPARTMENT OF Energy Efficienoy &

ENERGY Renewable Energy
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