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Content (75min)

* AA EnergyPlus (15 min)?

* BB How to model Buildings by E+ (30 min)?

* CC How to model Solar systems by E+ (30
min)?
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AA1 BASICs
AA2 PROVIDING INFORMATION TO E+
AA3 RUNING SIMULATION

AA ENERGY+
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AA1 BASICS
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1 WHAT IS ENERGYPLUS

EnergyPlus is a building energy simulation
program for modeling building heating,
cooling, lighting, and ventilation.

It includes solar collector systems, and
photovoltaic systems.
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2 Ep-lunch

Single Simulation | Group of Simulations | History | Utiliies |
Input File

[CAEnergyPius\/3.0-0M 2milia\ s idf =
Browse... Edit-TemtEditor |  Ede-IDF Editor |

‘Weather File:

| CAEnerguPlus\V3.0.0MWeatherD sta\S RE_Belgrade_IWEC.epw =~

Browse...

View Results

Tewt Output Fies | Drawing File : =t | ' |

EnergyPlus 300028 Exit
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3 DOWNLOAD AND INSTALL EnergyPlus

* Download and install the latest version of
EnergyPlus from:
http://appsl.eere.energy.gov/buildings/energ
yplus/register.cfm

* This is version: 8.1.0.

* The operative system is Windows, Mac, Linux.
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4 Reads and writes as text files

* |tis a stand-alone
simulation
program without a
'user friendly'
graphical inter-
face. It reads input
and writes output
as text files.
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5 DOCUMENTATION

* For more . .

m

] mi m [ =

R . 8] - :JTR)
information on B .
Lappguidemenu pdf 3897

any step please  [juareoe va e
CEMS_Application_ Guide od 867

refer to the E+ |k s
: e S
documentatlon Lm't‘::.mam ::17:191:;5
. EinterfaceDeveloper pdl I?g,;:

that comes with ‘i ra o
. . £ Programming Standard pd 47534

the installation. e -
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6 Examples

i
¢
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i
I

oCcOs

182,445 10/03/2013

www.cost.esf.org

] <DIR> = idf
1 [AdvancedOutput] <DIR>  08/03/2014 _ idf 206905 10/03/2013
Ci[BasicsFiles] <DIR>  08/03/2014 = || &5ZoneDDCycOnAny idf 158070 10/03/2013

1ZoneEvapCooler il 28,527 10/03/2013 5ZoneDDCycOnOne idi 158126 10/03/2013

1ZoneParameterAspect idf 29.660 10/03/2013 idf 170617 10/03/2013

1ZoneUncontrolled it 19311 10/03/2013 idf 178854 10/03/2013

1ZoneUncontrolled_DD2009 idf 42.097 10/03/2013 idf  178.979 10/03/2013

1ZaneUncontrolled_DDChanges il 77.590 10/03/2013 AndL idl 255243 10/03/2013

1ZoneUncontrolled_FClactor_Slab_UGWall idf 17.905 10/03/2013 idf 171340 10/03/2013

1ZoneUncantrolled_win_1 i 18569 10/03/2013 ) idf 141570 10/03/2013

1ZoneUncontrolied_win_2 ietf 19,150 10/03/2013 idf 171850 10/03/2013

i idf 20.116 10/03/2013 | &5ZoneFPIU idf 177584 10/03/2013
1ZoneUncontrolledFourAlgorithms il 34.865 10/03/2013 ransfom idi 142,682 10/03/2013
1ZoneUncontrolledResLayers idf 18.977 10/03/2013 idf 176,074 10/03/2013

idf 31.783 10/03/2013 idf  167.014 10/03/2013

B4ZoneWithShading_Simple_1 idf 58,033 10/03/2013 idf 187787 10/03/2013
©4ZoneWilhShading_Simple_2 il 56,276 10/03/2013 idl 170443 10/03/2013
5Zone_Transformer idf 169,609 10/03/2013 idf 169,708 10/03/2013
B5ZoneAirCoaled idf 166566 10/03/2013 il 157.073 10/03/2013
@5zoneAirGooled_UniformLoading i 160,902 10/03/2013 idf 194486 10/03/2013
©5ZoneAirCooled_VRPSizing il 168.254 10/03/2013 TU idf 193936 10/03/2013
©5ZoneAirCooled_VRPSizing_MaxZd Wi 168694 10/03/2013 5Zone TOV idi 219,623 10/03/2013
©5ZoneAirCoaledConvCoel idf 162547 10/03/2013 idf 297351 10/03/2013
@5ZoneAirCooledConvCoelPIU idf 162059 10/03/2013 |_DCV_MaxZd idf  297.084 10/03/2013
&5ZoneAirCooledDemandLimiting idf 156235 10/03/2013 _DCV_MultiPath idf  297.088 10/03/2013
©5ZaneAirCooledWithSlab il 170310 10/03/2013 tified idl 296613 10/03/2013
5ZoneAutoDXVAV idf 134916 10/03/2013 Pri-SecLoop idf 174,980 10/03/2013
©5ZaneBoilerOutsideAiReset idf 172552 10/03/2013 idf 170568 10/03/2013
©5ZoneBranchSupplyPumps. idf 161,178 10/0: 3 D idf 171,114 1 2013
©5ZaneCAV_MaxT emp il 170355 10/03/2013 52 D_FCMAuto idf 178,960 10/03/2013
57oneCAVIOVAVW armestTempFlow idf 169,958 10/03/2013 idf 174,846 10/03/2013
B5ZoneCoolBeam idf 182445 10/03/2013 i_Hig! idf 168210 10/03/2013
idf 206905 10/03/2013 ~ || idf  172.847 10/03/2013

|'85ZoneCostEst

| ExamrpIeFiIes.xIs; ExampIéVFiIerrs,:bbjectsLink.xIs
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7 SUPPORT GROUPS

* |f some unresolved issue will be encountered
during work with EnergyPlus, the support
group can be found in
http://tech.groups.yahoo.com/group/EnergyPI
us_Support/ and
http://energyplus.helpserve.com/.
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8. Weather data

Select a region below to view weather data

America (WMO Region 4)
. ¢ (WMO Region 5)
» Furope (WMO Region 6)

* ltincludes time steps of less than an hour

* Weather data for more than 2100 locations are now available
in EnergyPlus weather format — 1042 locations in the USA, 71
locations in Canada, and more than 1000 locations in 100
other countries throughout the world.

* http://appsl.eere.energy.gov/buildings/energyplus/weatherd
ata about.cfm

* Meteonorm_Weather_Files
* https://groups.yahoo.com/neo/groups/EnergyPlus Support/fi

les/Meteonorm Weather Files/
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9. Different versions

Windows - Programs for converting older
version IDF files to current (or intermediate)
versions

* http://energyplus.helpserve.com/Knowledgeb
ase/Article/View/86/47/windows---programs-
for-converting-older-version-idf-files-to-
current-or-intermediate-versions
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10. Testing and Validation

* http://appsl.eere.energy.gov/buildings/energ
yplus/energyplus testing.cfm
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AA2 PROVIDING INFORMATION TO
E+
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The input file (*.idf) can be created or edited

either by using a user interface ( IDF Editor)
which comes with EnergyPlus installation,

* orin asimple text editor (like as notepad),

or by using OpenStudio that goes with Google
Sketch-up.
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For users who want a simple way of creating or
editing EnergyPlus input data files (IDF), IDF
Editor provides this service. Any EnergyPlus
object may be viewed and edited using a
spreadsheet-like grid.

_ the EU RTD Framework Programme ESF provides the COST Office CIENCE
through an EC contract OUNDATION

European Cooperation in the field of Scientific and Technical Research . » E E W%Eg
m Building Integration of Solar Thermal Systems — TU1205 — BISTS

& £p-Lounch - — C— P
Fle e View Help - =_}
Single Sanudaion | Group ot Srmudanons | Histony | Utk |

Inpul Fl \

E:\bcled\DMbock\kriga wolrebs E+a\Fistid \ =
Weathes Pl

[CAEmerPhAV 3T DiwinaiherD a2 WSA_CO_Denver Staplaton TMY g =

Biowse

View Rewbs

Tont Qupeh Fles || DrawngFle | Soreacibents |

Swmdate...

EneigiPha 31,0027 =

— - - e

* You can take a look into IDF editor and explore basic
things that you input into editor.
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4 IDF EDITOR -list

For inputs with several options, a list is
provided. When a numeric input has a range
of valid values, those values are displayed. It
also automatically provides a list of object
names when an object needs to be linked to
another. By displaying all objects of the same
kind next to each other in a grid, it is easy to
see how inputs are different across the
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5 IDF EDITOR —comments and validity

The IDF Editor outputs an EnergyPlus input file
with proper syntax and comments to help the
user understand the input values. In addition,
the IDF Editor converts standard inch-pound
units into Sl units compatible with EnergyPlus.

* The IDF Editor does not check inputs for
validity, although some numeric fields are
highlighted if out of range.

ol : J UROPEAN
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6 Text EDITOR of the IDF file

If you would like to correct EnergyPlus code by

using text, start ,edit text editor” button of
»input file” of Energyplus.
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7 IDF file inside the text EDITOR

ALL OBIECTS IN CLASS! VERSION mmmmmmmmmem
2. EP-Launch - - ALL OBIECTS IN CLAS BUTLOTNG - o e
el kil | Butidin
s P '~ name
Siule Siendoton | o of Statons | Hiowy | Lnsis | 8TE. IZ Narth axts {dea}
oA Fla 1= I5858 " Bonvergence Tolerance v
[E G ORboc s rea et €SP o =
| T Tt | e tor s
Wesths Fie

[CRE V3T GoWesieiD # NUSA_ 0 D Sopior Y e

Tue
emparature Convergence Tolerance value {deltac
Soiir D‘!s(r‘ihur!nn“ L ¥
mum Rimber of Warmup Days

ALL OBIECTS IN CLASS

: TIMESTER

___________ ALL OBJECTS IN CLASS: SIMULATIONCONTROL ===m==ss==e
Stmulationcontrol, e more —teng careuiaet
Vi Roats 1% B8 Syitem oi 35¥ng "ca e TatTon
At S12ing calenat o
Teva Ounpus Fis || Diawanarie | Speeathaets W | ves, 1= Run ,«mu\anun ror £121ng Periods
vesi 17 RUN Simalation Tor weather Fl1e Run perdods
Smame N -
Ereipfin 310027

ALL OBIECTS IN cLASS

: LocaTION
sitesLocard
=

TeacoTi_usa THYZ-s4Bes, - Locatignuame
b=y tatirude {deg

s Longitude T4 243
IrhnaZana’t

T eTevation (M}

18676

alobal rgmg;rynm es
arcio.

= gEarzing vercex rosizion

Sirediic
17 Z8orainate Lys

ALL OBIECTS IN CLASS: MATERIAL =mmm==m====

surface,
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8 OpenStudio with Google Legacy Sketch-up

* Google Sketch-up.
http://www.sketchup.com/products/sketchup

-make
* Legacy OpenStudio Plug-in for SketchUp

http://appsl.eere.energy.gov/buildings/energyp
lus/openstudio.cfm
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'mj m Orw Tooks Window Plugins Help - —
P ZBOCICHRBLRSEFH2ZAA DD EF

egrE s By FRe6 @
@ ETIN MMM

Measurements

@ @ © | @ seiec objeas. shif 10 exend seiec. Drag mouse to select muliple.
i eLLO0AN S ON - T e

Building geometry provided by OpenStudio for EnergyPlus

WEERBF I WD a5

k. TETCBICome T TR
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AA3 RUNING SIMULATION
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1 Start Ep-lunch

EP-Launch

Single Simulation | Group of Simulations | History | Utiities |
Input File

| CAEneigyPIus\3-0-0M Zmilia\UntitledMilia idf ~]

Browse... Edit - Text Editor Edit - IDF Editor I

[~ Weathe File-

| CAEnergyPlusV3-0-0MWeatherD ata\SRB_B elgrade_IWEC.epw =]

Browse...

View Results

TexﬂOu!p\.RFievxl Dl P [ |

EnergyPlus 3.0.0.028 Exit
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2 Find an input file (First.idf)

. EP-Launch - . e =|&] &

m

File Edit View Help

Single Simulation | Group of Simulations | History | Utiit
Input File:

[ E:\bole#\04books\kniga

=)

Edit - Text Editor Edi - IDF Editor I
|

‘Weather File

| C:\EnergyPlusy3-1-0\weatherD ata\USA_CO_Denver-Stapleton_TMY . epw Ll

Browse...

View Results

Tsx!DqumHe:l Drawing File I Spreadsheets HTML |

EnergyPlus 3.1.0.027 Evit
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3 Find a weather file
(USA_CO_DenverStapleton_TMY.epw)

& EP-Launch - e C=0EE0
File Edit View Help

Single Simulation | Group of Simuations | History | Utites |
Input File

| E:\bolea\04books\kniiga upotreba E-+a\First i ~|

Browse.

‘Weather File

Edl-TewEdtor | Edt-IDF Edior |

[CAE nergyPlusv IR0 WeatherD ata\LUSA_CO_Denver-Stapleton_TMY. epi -

~View Results

rs»muwﬁssh DrawingFils | Spreadshests [ HTML |

Simulate.

EnergyPlus 31.0.027 Exit
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4 Start a simulation and wait EnergyPlus to
finish this simulation.

€ EP-Launch e ap—— e 4 = 2

Single Simulation | Group of Simulations | History | Utiities |
Input File

| E:\boled\04books\kniiga upotreba £ +a\First idf |

i Browse... Edit - Text Editor Edit - IDF Editor I

‘Weather File

[ C:\EnergyPlusy3-1-00WeatherData\USA_CO_Denver-Stapleton_TMY.epw j

Browse..

View Results

Text Output Files | Drawing File Spreadshests HTML ‘

EnergyPlus 3.1.0.027 Exit
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5 Simulation Run

B EnergyPlus Process |E_@]i-J
Continuing Simulation at 01/21 for Denver-Stapleton CO USA TMY--23062 p
70

Updating Shadowing Calculations, Start Date=02,10
Continuing Simulation at 02/10 for Denver-Stapleton CO USA THY--23062 UMOH#=7246

0

Updating Shadowing Calculations, Start Date=03,/02

Continuing Simulation at 03/02 for Denver-Stapleton CO USA TMY--23062
20

Updating Shadowing Calculations, Start Date=03,22
(,unt inuing Simulation at 03,22 for Denver-Stapleton CO USA THMY--23062 UMOH=

Updatlnq Shadowing Calculations, Start Date=04/11
Continuing Simulation at 04,11 for Denver apleton CO USA TMY--23062 WMO#=7246
90

: error <(200>: program ahorting due to control-C event
PC Routine Line Source
Unknown Unknown Unknown
Unknown Unknowun Unknown
Unknown Unknown Unknown
kernel32. dll Y Unknown Unknown Unknown
kernel32.dl1l 5A3823  Unknown Unknown Unknown
ntdll.d11 )JRE:R‘JBD Unknown Unknown Unknown
: severe (157>: Program Exception - access violation
severe (157>: Px‘uql am Exception — access violation
erminate hatch h CY¥/N>?

COST is supported by ) )
the EU RTD Framework Programme ESF provides the COST Office
through an EC contract
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6 Run Status

m

ﬁ el Biowise. A Ehit - Text Ecitar | Edib - ADE Ecitne LLLLE
I3 EnergyPlus Run Status =)
i‘) EneigyPls C 0Warring; 0 Time=00ks 00min 14.65sec
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7 Quick open panel for single simulation

iew  Help

Single Simulation | Group of Simulations | History | Unities |
Input File
[E BoriNOabooksWrios Upotebs E+a\Freial =

Browse... Edit - Text Edilor Edi - IDF Editer_|

- Weather File

e e ISA_CO_ P, (¥ — =l

Browse...

[ View Results

e

EnergyPlus 3.1.0.027 Esit

ESF provides the COST Office
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8.1 Text output files

;- FirstTable.tab - Notepad
.'_- FirstTable - Notepad
Ml First.rad - Notepad
.‘- First.indd - Notepad
.'_- First.eio - Notepad
Al First.mtd - Notepad
.'_. First.shd - Notepad
:- First.audit - Notepad
.'_— First.bnd - Notepad
Ml Firsteso - Notepad
,'- First.mtr - Notepad
L- First.err - Notepad
- the EU RTD Framework Programme ESF P';"[Z‘S;;!iigizs:gi EE{{,“SHET@N
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8.2 Spreadsheets

nergyPlus 8.1.0.009

A B [ D E F G H 1 J K L
1 Date/Time Environme Environme Environme ZONE ONE ZNOO1:WA ZNOO1:WA ZNOO1:WA ZNOO1:WA ZNOO1:WA ZNOO1:WA ZN0O1:W
2 |12/21 01 -16 0
3 | 12/21 02: -16 0
4 | 12/21 03: -16 0
5 12/21 04: -16 0
6 | 12/21 0s: -16 0
7 | 12/21 06: -16 [0}
8 | 12/21 07: -16 0
9 | 12/21 08 -16 0
10 12/21 09: -16 0
Hotr v First 248 m | m
Ready

12'] FirstMeter 'ﬂ FirstTable

_ the EU RTD Framework Programme
through an EC contract
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8.2 Spreadsheets and charts

Home  Inset Pagelayot  Formulas Data  Review View  Adddns | Design | Layowt ® - = x

[ s =1[=| [z | =
Chanoe swss | s st ||[IETT “lu:L Im 11 h ‘ i ‘ L ‘ i i L ‘: o on
Chart Type Template | Row/Column Data Chart
Type Data Chart Layouts Chart Styles Location
Chart 3 - | ¥
A B C D E F G H 1 J K L M N o P i
56 01/01 07{18900000 64578618|64578618
57 01/01 08 4725000 65971527|65971527
58 01/01 09, 0 63017838|63017838
59 01/01 104 0 51652913[51652913 b
60 01/01 11: 0 36580650 36580650 60000000 -+
61 01/01 12 0 23780592( 23780592 50000000 |
62 01/01 13; 0 13702959 13702959
63 01/01 14 0 6041713| 6041713 o |
64 01/01 15 0 719561 719561 30000000 H-H-H-HH I _
65 01/01 16 0 0 0 | 20000000 4 W Seriesl
66 01/01 17{ 4725000 0 [ mseries2
67 01/01 18{18900000 2751844| 2751844 (P T I I |
68 01/01 1918900000 10005583|10005583 0 + T l - 1
69 01/01 2018900000 16451479|16451479 S & ss“ cP &
70 01/01 21{18900000 22367203|22367203 D\‘P »,Qquﬁs\ “q“? \‘9 K5 _x {\@x@ 6’,‘@
71 01/01 22{18900000 28453837|28453837 RIS
72 01/01 23{18900000 33969065|33969065 NN F S
73 01/01 24{18900000 39163318]39163318
RECSA Brsticrer o b I D !
Ready Average: 2228306908 Count:72  Sum: 1069587316 |2 (0 (10 |;agossi—) o )

. . EUROFERN
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8.3 HTLM output content

Table of Contents

m

Top

ut Verification and Results Summary
Demand End Use Components Summary
Source Energy End Use Components Summary
Component Sizing Summary
Surface Shadowing Summary
Climatic Data Summary
Envelope Summary
Shading Summary
Lighting Summary

Outdoor Air Summary
Object Count Summary
Energy Meters

Sensible Heat Gain Summary
LEED Summary
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8.3 HTLM output Annual Building Utility
Performance Summary

C [ filesy/Cofirst/Firsttable.htm| % aw dEdE s =
i Apps [ Mendeley + LogIn- Signon.. Fj Google Scholar /= Elsevier Editoria.. [J ECM L3 Kurir [ MWC: Nopran u.. & Khan Academy + Logln-Signon... &= PD Elektrodistri... 2
Program Version EnergyPlus-Windows.64 8.1.0.009, YND=2014.08.17 12:52 Table of Contents
Tabular Output Report in Format HTML

Bulding: Simple One Zone (Wireframe DXF)
Environment: San Francisco Intl Ap CA USA TMY3 WMO#=724940

Simulation Tanestamp: 2014-08-17 L. 12

Report Annual Building Utility Performance Summary Table of Contents
For: Entire Facility
Tunestamp: 2014-08-17 12:52:12

Values gathered over 8760.00 hours

Site and Source Energy

Total Energy GI] | Energy Per Total Buldng Area [MJ 2] | Energy Per Conditioned Bulding Avea [MJ'm2)

Total Site Energy 25896 111498 111498
Net Site Energy 25896 111498 111498
Total Source Energy 3643.87 3643.87
Net Source Energy 364387 3643.87
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8 Err file

m

File Edit Format View Help

Program version ,EnergyPlus 3.1.0.027, 8/28/2009 11:22 AM,IDD_Version 3.1.0.027
ERRTEE R output: Preprocessnrmessage— No Prepru(essor used" has the following Information messages:
% e ** TTlustrative Message
o ** No problems for processin
#EwmEEuwassx Testing Individual Branch Integrity
wwmmssnwawsss A11 granches passed integrity testin
wemmmsssesess Testing Individual supply Air Path Iftegrity
wrmmssanaaass A1l supply Air paths passed integrity testing
s ssswiisis Tasting Individual Return Air path Integrity
wkEEsskkakss% a1l Return Air paths passed integrity testing
wEEEREEERARREE Ng node_connectijon errors were found.
wrramawaannws gnergyPlus completed successfully-- 0 warning; 0 Severe Errors; Elapsed Time=00hr 00min 14.655ec
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