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MELCOR Code Development Project
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-« MELCOR Development
— MELCOR has been developed at SNL for the USNRC
* Project began in 1982

* Development of new capabilities still underway

— MELCOR Development is also strongly influenced by US NRC
Severe Accident Cooperative Research Program (CSARP)
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MELCOR Code Development Thrust Areas

Code reliability

+ Validation
* QA

* Numerical stability

MELCOR
ayugs Code
User Utilities Development Code Enhancements
¢ Converter
+ Post-processors *New/improved modeling
+ Uncertainty Engine +Code performance
+ DEF
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MELCOR Code Development Timeline

i life-cycl
Code Readiness Code life-cycle
[ code ready for applications |:| code conversion phase
I code not readyfor applications |:| code development phase
|:| code maintenance phase
V1.8.6 Doubl
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F 95 @ Precision
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* MELCOR 1.8.6 MELCOR 2.1 *MELCOR 3
—Molten pool models “FORTRAN 95 —Current
_ . developmental
l(lil;);:al:iz;ckage —New input version
—2.0 beta version
—Released Fall 2005
—Code Maintenance released Sept 2006
—Current Workhorse —%blolslelease Sept
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Code Development: Code Reliability

Code Reliability
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whih I DOE Safety Software

W R Software Quality Assurance

BN
. andia (Org 00421) assessment was performed on
September 6, 2007 with the following objectives:

— Provide MELCOR software team and management with a
perspective of areas of software engineering/quality strength and
areas of improvement - relative to the self-assessment instrument
and requirements of DOE O 414.1C.

— Provide a comparison of the assessment results and gaps for
MELCOR with the gap analyses conducted by DOE in 2004.

— Provide MELCOR with a potentially sustaining capability to
conduct their own self-assessments and manage identified
improvement areas.

* Sandia Corporate Process Requirement 001.3.6 (CPR
001.3.6)

— The software management framework adapted from two
internationally recognized standards
* the Capability Maturity Model Integration (CMMI) ®
* and ISO 9001

* These standards ?roov.ide elements of traceability, repeatability,
v1s1})111ty, accountability, roles and responsibilities, and objective
evaluation
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http://hss.doe.gov/CSA/CSP/SQA/central_registry.htm

Software Quality Assurance
Annual Re-evaluation

4.00

¢Internal review annually =
*External review every 5 years
* Process areas
— Project planning and ]
oversight
— Requirements Development ko rex RM | S W ois | oM wMeA | PD | md
and Management Revision: 9/3/2008 Process Area
— Risk Management 400
— Configuration Management 350 =
— Technical Solution 3.00
— Integrated Teaming N
— Integrated Product g 200
— Verification and Validation .
— Measurement and Analysis ;ZZ
— Development and Lifecycle 0:007
SllppOl't Sl PMC CD OEV QPO SSP TR  RCA
Revision: 9/3/2008 Process Dimensions
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Continuous Integration

A
* Advantages

When unit tests fail, or a bug is discovered, developers
might revert the codebase back to a bug-free state, without
wasting time debugging.

Integration problems are detected and fixed continuously -
no last minute hiatus before release dates;

Early warning of broken/incompatible code;
Early warning of conflicting changes;
Immediate unit testing of all changes;

Constant availability of a "current" build for testing,
demo, or release purposes;

The immediate impact of checking in incomplete or
broken code acts as an incentive to developers to learn to
work more incrementally with shorter feedback cycles.

Avoid “Cowboy”
Programming

* Disadvantages

When a user checks in code modifications that breaks the
code, all other developers are severely impacted

Sandia
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MELCOR Software Quality Assurance

Best Practices

Emphasis is on Automation

Affordable solutions
Consistent solutions

MELCOR Wiki

— Archiving information

— Sharing resources (policies,
conventions, information, progress)
among the development team.

Code Configuration Management (CM)
— ‘Subversion’
— TortoiseSVN

— VisualSVN integrates with Visual
Studio (IDE)

Code Review
— Code Collaborator
Nightly builds & testing

— DEF application used to launch multiple
jobs and collect results

— HTML report
— Regression test report

Vg# 9

* Regression testing and reporting

— More thorough testing for code release

— Target bug fixes and new models for
testing

Bug tracking and reporting
— Bugzilla online

Assessment calculations

Documentation

— Available on Subversion repository
with links from wiki

— Latest PDF with bookmarks
automatically generated from word
documents under Subversion control

* Links on MELCOR wiki
Sharing of information with users
— External web page
— MELCOR workshops

— Possible user wiki

Sandia
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search 112 Current Regression Tests
: e . 12 MELCOR Quality Assurance:
« Testing Policies ||| s
ey o Summany
G 14 MELEGR Mant
toolbox 16 MELCOR Tools
. DGR 16 REFERERENCE ARCHIVE
* Code Development - o hron e
= Upload file 18.2 IAEA HTGR Rafersnces
° Bt fanen 18.2 31 Intermational Topical Meeting on High Temparature Reactor Technology - HTR 2006
ractlces x Peiablerarsion 18.4 QUENCH References
®  Permanart link 18.5 ASTEC 2008 Usefs Masting
| 166 CONTAIN Referenoes

° Coding Conventions MELCOR Vision o~

e will position MELCOR as the gold standard for severe accident modeling of new and existing reactors by ing new models and are tested for robustness and have been extensively
assessed against the world's available experimental data.

 Lessons Learned MELCOR Prject

* Software Risk
Management

* Version Changes

« Reference Library r'|'| ol
Laboratories
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https://meldevlnx32.sandia.gov/mediawiki/index.php/References
https://meldevlnx32.sandia.gov/mediawiki/index.php/Version_Changes
https://meldevlnx32.sandia.gov/mediawiki/index.php/Risk_Lists
https://meldevlnx32.sandia.gov/mediawiki/index.php/Risk_Lists
https://melcorwiki.sandia.gov/index.php/Lessons_Learned
https://melcorwiki.sandia.gov/index.php/Coding_Conventions
https://melcorwiki.sandia.gov/index.php/Code_Model_Development_Procedures
https://melcorwiki.sandia.gov/index.php/Code_Model_Development_Procedures
https://melcorwiki.sandia.gov/index.php/Code_Testing
https://melcorwiki.sandia.gov/index.php/Debugging_Policies
https://melcorwiki.sandia.gov/index.php/IBRAE_FY2008_Task_3.5_-_Accumulator_Model
https://melcorwiki.sandia.gov/index.php/IBRAE_FY2008_Task_3.5_-_Accumulator_Model
https://melcorwiki.sandia.gov/index.php/Main_Page
https://melcorwiki.sandia.gov/index.php/Main_Page

Software Configuration Management (SCM)

* Methodology for managing code changes in a team
development environment

« All SCM systems provide the following essential features:

— Concurrency Management

» Concurrency refers to the simultaneous editing of a file by more than
one person.

— Resolve places where code changes conflict
— Versioning
* Tracks file versions
» Makes it possible to roll back changes or recreate a version
— Synchronization

» Update changes made by other developers

Sandia
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Subversion (SVN)

. Freébifen Source

* Operates across networks allowing commanie
different people access to a central | = TT—_ L s
repositor

p . y . Working Copy /

e Atomic commits. iy !

— No part of a commit takes effect until (o] [5w] [ ]
the entire commit has succeeded.

— Revision numbers are per-commit,

— Commit's log message is attached to its
revision

y,
/" Ye Olde Internet
4/ {Any TCRIP Network)

Apache

* Branching s oo 52T
— Merging branches back into the

--------------------------- ool
trunk

° RepOSitory can be lOCked J' Subversion Repository

!
— Especially useful for binary files _ _
 Command Line Client

— Makes it possible to integrate SVN
with other applications E‘] Sandia

swnsere

diagram by Brian W, Fitzpatrick «filz@red-bean.ooms

National _
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TortoiseSVN

— Forces user to supply comments
— Integrated spell checker for log messages
— Auto completion of paths and keywords of the modified files

— Text formatting with special chars Tortoise SVN is a

« Useful Tools Subversion Client
_ TortoiseBlame that integrates SVN
— Patch files with Windows
— StatSVN Explorer

* Integration with other products

— Integrates Subversion with Windows explorer

* All commands are available directly from the windows explorer.

* See the status of your files directly in the Windows explorer

* Allows moving files by right-dragging them in the windows explorer
— Integration with issue tracking systems

* A separate input box to enter the issue number assigned to the commit, or coloring of the issue
number directly in the log message itself

*  When showing all log messages, an extra column is added with the issue number. You can
immediately see to which issue the commit belongs to.

* Issue numbers are converted into links which open the web browser directly on the
corresponding issue

* Optional warning if a commit isn't assigned to an issue number
— Integration with MSWord compare
— Integration with Visual Studio

* All modifications apparent within Visual Studios m I?Ig!t]igi'?al
* Easy to see and check in all modified files, ggsgill not automatic)

Laboratories


https://melcor.sandia.gov/wiki/StatSVN/HTML2X/index.html

Code Review

* SOA Requirements:

— As outlined in both Sandia Corporate Procedure:1M100.3.2 and
ASME NQA-1, an important aspect of a Software Quality Assurance
program involves review and documentation for the entire life cycle of
software development, from requirements and design to
implementation and testing.

* Benefits

— Code reviews can reduce number of defects in new code

— Code reviews can lead to better documentation of code & better
understanding of new modeling among team members

— Code reviews provide a process by which seasoned programmers can
pass experience and knowledge to less experienced programmers.

— Improves code readability

* Problems
— Code reviews can be time consuming or cursory
— Code reviews are not well documented

o L3 L Sa dl
— Reviews can be adversarial and not productive |"|'|| Natona
Laboratories
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Code Collaborator

' ":abuased collaboration

Browser is all that is needed to access
Shared licenses for multiple users

 Threaded, contextual chat

File changes, chat conversations, and defects are linked
together.

Each conversation is threaded by file and line number
and can be viewed simultaneously with file content.

Choose between multiple views, or download
differences to your local machine for further
inspection and testing.

Hyperlink directly to a file or line numbers

* Version Control Integration

Integrates with Subversion

* Asynchronous Review

Perform and manage reviews even when participants
are separated by many timezones.

Comments are tracked like newsgroupsvs

P Line 36: P *_

IC: What about rrm=z and nm=3?

SB: Oh yesh, youre right, '*_

Add
[Accept | [Mark Read | g Comment 'Efm

Cormneenk:

| Submit Comment |

)

Sandia
National
Laboratories


https://ccmelcor.sandia.gov/

u-—-’ﬁEﬁw PDFs or Image files

— Comments threaded by pushpin location
* Generate Reports
— Metrics collected automatically (i.e., person-

hours spent in review, LOC inspected, and defect
data).

Customizable reports show everything from
status of pending reviews to detailed audit trails.

* Contextual Defects

When a problem is found, create a defect.
Customizable fields let you collect as much or as
little data as you want.

Integration with Bugzilla

Defects are threaded by file and line number but
are also viewable in an overall review log.
Authors correct defects and can upload changes
back to the review for verification.

CodeCollaborator keeps all chat conversations
and defects threaded to the correct logical line of
code even if line numbers shift around because of
the defect fix.

Vg# 16

hac N minad.
13: ** pccepted **

a Comment|£ndd Defect

‘PPpage 5 [112,208] ¥

LH: Created Defect D4: The Table of appendices,
List of Figues, & List of Tables should nat
appear in the Table of Contents

13: #* Accepted *#*

13: Updated the table of contents

13: ** Accepted **

Accept .\,@Comment|£ndd Defect

Comment:
Submit Comment
D4 Minor / Style
TMark Fixed Added 2009-07-02 07:07 by LH:
Track Externally] The Table of appendices, List of
[Edit] Fiques, & List of Tables should nat
[ursanis.

Recently Completed Reviews

Code Collaborator (Continued)
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https://ccmelcor.sandia.gov/

MELCOR Testing Overview

N >"\°_ Unlt Testing

All input options should be tested

Ranges of input should be tested.
* Values outside of reasonable input should be tested for error messages

e Automated Build & Test

Test all revisions and ‘catch’ revisions that break the build

Build on multiple platforms (currently only Windows) and compilers (CVF
& Intel)

Suite of fast-running test problems
Objective is to correct problems sooner
— MOKE utility for searching output for specified test for success criterion

* Code Release Testing

Larger general suite of test cases
Test that target recent bug fixes
Test that target new modeling

* Code Test Coverage

* Code Profiling

Sandia
A Netional
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https://melcor.sandia.gov/wiki/Code%20Coverage/Fast/Code_Coverage.html

Unit Testing

-_‘_‘;-D.uling development, write tests first—during the initial stages of
code development (see Code Model Development Procedures). In so
doing, you:

— Describe what the code is supposed to do, using real input that
addresses the specified behavior in concrete, verifiable terms. (Refer to
the analyzed use cases for specific test requirements.)

— Provide an example of how the code should be used as a working,
tested example.

— Provide a way to verify when the code is finished (that is, when all the
tests run correctly).

— Run unit tests every time the code is compiled. Perform this type of
alpha testing routinely after every compilation to significantly reduce
the accumulation of bugs.

— Verify test coverage for new code added.

* Add test cases to the Integration regression test suites (with an Excel
spreadsheet of expected results) so that these new models can be tested
after the model is completed. @ Sandia

National _
Laboratories
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https://melcorwiki.sandia.gov/index.php/Code_Model_Development_Procedures

Unit Testing (Continued)

°_?9&l].input options should be tested

— Named Comment Block feature was added to MELCOR

* This feature was added to allow the user to include blocks of input
records which are selected from a variety of input methods. It can be used
for quality assurance purposes to test variations of input records or it can
be used in calculations to accommodate variations in a single input deck
that are easily activated or deactivated on input. The selection can be
made from a command line argument, making it possible to automate
testing of multiple options

* Ranges of input should be tested.

— Variable Input Fields was added to MELCOR

* This feature allows the user to insert variable input fields into records
which can then be updated through user input at the time of execution.
This can be useful for testing ranges of input fields, managing variant
assessment calculations, and could be used to aid interfacing MELCOR to
other applications. Users can provide variable values through a variety of
methods.

— Values outside of reasonable input should be tested for meaningful
error messages

Sandia
|I'| National
Laboratories
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https://melcorwiki.sandia.gov/index.php/Variable_Input_Fields
https://melcorwiki.sandia.gov/index.php/Named_comment_block

— Automated Build History
* Automated Testing

— Test Suite run on a distributed computer
cluster
* 10 Dell PowerEdge 2950s (40 runs)

— 2 Dual Core, Hyperthreading 64-bit Xeon
Processors, with 2MB cache, running at 3
GHz

*  DEF (Destributed Executive Framework)

—  App for launching jobs cluster

— Command line execution for integration with
other apps

— HTML output
— Regression Reports

 Test Cases

— Standard test cases chosen for physics
coverage ~14 test cases

* New cases will be added as validation
calculations are run

*  Debug & optimized versions tested

* Unix versions not tested as frequently (will
test more frequently in future)

— Special purpose cases to address particular
bug issues

Vg# 20
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https://melcor.sandia.gov/wiki/RegressionReport1-8-6.html
https://melcor.sandia.gov/wiki/TestHistory.html

Regression Tests

e ::/\'_ Regression testing performed with each interim code release

 Standard Test Suite

— Qualifies the code for particular application
* Analytical results
* Using ISP or other recognized assessments
* Baby problems
— Formal regression testing report (made available to users)
— Review test cases
* Every major code release
* Coverage testing
* Special Purpose Testing

— Regression test for each resolved bug

* Responsibilities of submitter (owner)
— supply success criterion
— review test results for success

* Test case made inactive after three successes (still available for future testing)
— Regression test for new feature or enhancement
— MELGEN (input processing) tests

*  Summer student (Brad Beeny)

Sandia
A Netional
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MELCOR Code Regression Test Report

» Auto-generated regression test e |G|3[2[7[2]8]3]7 30 |5
report s | (RS
— Readable and highly formatted o ﬂgﬁﬂm 5 1 ° HH gg,s ’;
report (PDF) R
. T ——— SOHRY 553 BCI By D I e [ A |
— Auto-generation allows report o o ] 51 8 O T
for each interim code release m NI A 1 P PO LT
— Reports to be made available to T s
users ===
* Side-by-side comparison of R LIRS
regression test results 5 :
Comparison plots for two code __ "
. mulnjll fien] ';::u‘lllﬁ-"fh Wimion 1 44 (Y0 CxHs Cooer- Dl 188 DAT
versions TP T e =
[T — i T L =
— Event time tables T r——— i EllLES
. [Sespon Fuln - Ling 1113957 86 11930 0 i o
e Test suite coverage tables e i - :
Sagpart £ ukss - King £ 13T 1333022 s ——— e
° . Sagpart Feilass - King 1 271878 ) L] ,w-— = 'I("-"' l—' = ; """"" .
e Test case dimension table el i
Pagatsatios_Faiiun_ 7Y TN

« Pedigree information e o[ o

by LM Toewersrers - 3
Takls LI-1: Kot T Cobgs irlinn
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Bilgzilla site for bug reporting,
tracking, and information

— Available from SNL web page
Users submit bugs and details

— OS, Hardware, affected
packages, severity

— Bug description
— Attachments

Comments and attachments can
be marked private and not
visible to other users

Utilized more by MELCOR
community

— 90 bugs (M1.8.6) reported last
2 mos.

— 68 bugs (M1.8.6) resolved
— 22 bugs (M1.8.6) unresolved

MELZILLA Bug Reporting

Sandia Bugzilla— Bug 73 Editing of properties of SH componentLast modified: 2007-08-28 10:45:57
National
POl | Home Mew Search || Reports My Requests | Preferences | Log out Ihumph@sandia.gov

MELZILLA Bug-Tracking System for MELCOR.

Bug List: (42 of 42) First Last Prev Nex{ Show last search results

Details People
Summary: |[Editing of properties of SH component | Reporter Randy Cole <rkcole@sandia.gove
Assigned To: Larry Humphries <lhumph@sandia.dgows

illl_s# pE) HardWﬂor; QA Contact 3
s |
95| Windows [ Add GC:[Jghn Reyrolls Jreymidea
Product | MELCOR 1.86 ~| Version: unspecified Ka h & McFa dd k\mcf d@ d g
Priority [P5 Lan Hmh <llhumph@sa dg
Component Mr!l Wilam A e Hy <wakelly@sandia.gov
Status:NEW Severity
Resolution:
URL: | ]

Whiteboard: | |

Dependson: |
Bocks: |

Show dependency tree - Show dependency graph

Orig. Est. Current Est. Hours Worked Hours Left %Complete Gain Deadline

40 OO+D 0 0o (7YY Y-MM-DD)

Summarize time (including time for bugs blocking this bug

‘Attachments ‘
‘Add an attachment (proposed patch, testcase, etc.) ‘

Additional Comments: [] Private Related actions

o View Bug Activity
o Format For Printing
o XML

o Clone This Bug

[1 Add Larry Humphries <llhumphi@sandia.gov= to CC list

® Leave as NEW

O Accept bug [changs status to ASSIGNED)

O Resolve bug, changing resolution to | FIXED >

O Mark the bug as duplicate of bug #

O Reassian bug to | Larry Humphries <llhumph@sandia.gov> v|

[@] Reass\gn bug to default assignee and QA contact, and add Default CC of selected component

Description: [reply] Opened: 2007-08-258 10:45

O Privaie Sandia
A Netional
Laboratories
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http://melcor.sandia.gov/

Bugs Tracked in MELZILLA

« Automated applications for reporting issue %
management “ m Bug

— Integrated with MSOffice, Bugzilla, and ‘| Assignments
internal Wiki |

— Charts of open/assigned issues ]

257

357

* Leveling bugs with developers availability
— Timeline showing issues entered into bugzilla ®]

10

o

* Trying to reduce the length of time a bug is left
open ° N
* Some issues are harder to resolve than others | |

howe07 DecO7 Jan0s Feh-03 Mar0s Apr0&

nu Need to
tes MELCOR 1.8-6 Bua Timeli é eliminate bugs
g i that are

= = = unresolved for
e = ~ more than a

month
Bug 152
Bug 151

Bus 145 [ ]
Biug 147 [ |

Bur 144 |

Bui 142 |

Bug 140 [ |

Bug 139 | |

B

- s | = - Sand
— l ationa
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MELCOR Assessments

« MELCOR 2.1 Assessment Matrix

— Over 70 calculations currently in the assessment matrix
— Performed by Sandia National Labs and Russian Academy of

« MELCOR 2.1
Assessment Matrix

. Example Science
Experiments — Results to be published with MELCOR 2.1 release
— Phebus * Test calculations cover a broad range of phenomenon
— Quench — Core uncovering (i.e., TMI-2 and LOFT-FP2),
_ OLHF/LHF — Core damage/melt relocation (TMI-2, PHEBUS, LOFT-FP2)
— RASPLAV — Coreto ul.)per pl.enunf nzoltural clrcula.tln (TMI-2)
— Natural circulation within SG tubes (i.e. IIST)
— LOFT — Core to lower plenum natural circulation (i.e., BACCHUS tests)
— PANDA — Lower head failure (i.e., LHF & OLHF)
— FLECHT/SEASE — FP release (i.e., ORNL HI & VI, VERCORS, PHEBUS)
T — Containment Thermal Hydraulics (i.e., CVTR, HDR, NUPEC,
— CORA13 Marviken blowdown, CSTF ice condenser, PANDA etc.)
— LACE — Aerosol Deposition (i.e., ABCOVE, SUPRA pool scrubbing,
_ NUPEC DEMONA, etc.)
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MELCOR Documentation

L s, - J
< Reference Manual
— Document describing physical modeling and algorithms
» User Guide
— Document describing MELCOR input
Assessment Report

— Sample problems with input and discussion of output

— Many assessment tests are evaluated
Documentation reviewed at major code release

— However, changes to documentation is ongoing
 Management of document changes

— WiIiki contains new model descriptions as well as descriptions of input and output
* Undergoes initial review
* Model description accessible from one place

— Documentation stored on SVN repository

* Separate Word document for each MELCOR package

— PDF of entire User Guide & Reference Manual available from wiki
»  PDF is auto-generated with bookmarks

*  Document versions can be directly compared
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A Netional
Vh26 Laboratories



https://melcorwiki.sandia.gov/index.php/Documentation
https://melcorwiki.sandia.gov/index.php/IBRAE_FY2008_Task_3.5_-_Accumulator_Model

MELCOR Web Page

aﬁmk - l_'] L 'H.«.'-:."")anh--. & Lfa"-s- o | ]ﬁ“_-i
= P =
[ D l d {Address @] hetp pme corzanda gov 1L &
ownioadas =
— MEI ‘ OR @ Acirpulercoia o analynng severe A0criants 1 W cea power plans ana tha
executables 3 e | MFLTOR wredin &S (errs ne Z i, s nd
TRCHYITAl REVIFW MFFTTNGS
o Converter LSAIMCA] UL [ eoting
bl bcthc;da Mar.fland
(5
— 2.1 GUI
soprembor U
D nt to n MAMCCE2 L-Lyz-day Worsshop
Ocu e a 10 Seplpinbe 9-12
MFI TR 3-12 -2 Ay
PTFREAD
soptombr 1o
MELCOR L day Workchop for
Ch D fdvanzas Uszars
— ange Documents —
TSARPIMCAS 4-=ay Mesting
* Workshop / CSARP |
tard @ Mancnal Laborstonas TED IRICA | NRARY,
° ° fortha Becorts
11L& W rleas Req l=tany e scntatizns
information
HOWIG
° e = 5 5 - Labs Accompl sTmonts 2_ud,
B re Ortln Todels Il'gl't water reactar Enzray
u audecr pcwer plants MECOR 15 boinc de d ..,ancl._ Metiznal
alird urize fn b LR Bie il ire Cu i 45 d s Mowe divives
second cere-dton plens risk 3 smzn: zocl and che sLccassor to
bre Sorce Tee o ©ouls e bage. @ Dl spectomn ol v e
acc dant pl'e'\omena b irg ard areccirized watar reacto
S Sreated in MEIERR i a unified framesinck. These iachide the sl
a#draulic resoonse - He reactos coolant syctem, reachor cavi
santsiareert, and co-finern=nt Eulcirgs; core Festip, cearadaticn.
and relocstian, cote-canzrete atack hyd-ager praduction transport,
‘) . fission p-aduct release “asd transpart behev os
o Ore e resslon induce estmator of severe accdsnt source
o E cazhatics ond cncertanbes nooa varcty oo
apalcators KE.Ci% i alsc used ta analyzs desicn zasic accdeants
° ° i -or cdvanced plznk app ications (ESBY/E, BTN, ADWE,
reports, user wiki... "< .

Sandia
|I'| National
Laboratories

Vg# 27



MELCOR Online: Downloading MELCOR

.

. Aeemo'gin is your email address

¥JMELCOR Changes - Mozilla Firefox
Ele Ed Wew Higtory Dookmarks Jools Help

. . . . . L T [ sandia.gov/Mel I * 1G] oo J
— First time users must receive authorization from USNRC v = &

L8] Most Visted St Bookmarks @ Getting Started .| Latest Headines

* All authorized MELCOR users are given an account

 Access from MELCOR website or go directly to : ’Reis v Madaling and Analysis_
https://melcor.sandia.gov/MelcorDownloads/MelcorDownloadStar

t as X 1.86YU: Changes since 1.86YT are listed below. Exceptwhere reason exists to add special narrative,
‘—L just the actual Subversion log entries are used. This is different from format used for previous changes
documentation

* You can follow its hierarchical links to access every file on the

Subversion log;
system
Revision: 2011
Current News as of September 1, 2008 aber e

Date: 4:13:56 PM, Wednesday, May 20, 2009

Message:

MELCOR 21 haS been released . Updated Version Information

Modified - /melcoribranches/1 86%T/Pre YU Development branchifinfverped fin

TO download the IatESt VerSion, CIiCk here. Modified - fmelcoribranches/1 86YT/Pre YU Development branch/scriptsfcompile
Revision: 2909

Click on the appropriate link for the User's Guide and Reference Ao e

Ma n ua I Date: 3:37:50 PM, Wednesday, May 20, 2009

TO qUiCkIy download the ::;ZzeresmcnontoHStemperaluresabove273OK

IateSt VerSion Of MELCOR’ Modified - fmelcorfb hes/1 86YT/Fre YU Devel branchvhshsrun2 f
Other Options just click the “Latest News” . . g

. . . . [oore [motorsendaaos 3
Main Menu link to see a page like this:
Old News Sandia
|I'|l National
Laboratories

Vg# 28



https://melcor.sandia.gov/MelcorDownloads/MelcorDownloadStart.aspx
https://melcor.sandia.gov/MelcorDownloads/MelcorDownloadStart.aspx

Strong MELCOR User Community

« CSARP & MCAP meetings

— September 14, 2009
— Bethesda, MD

- Workshops (2001, 2002, 2005, 2006, 2008)
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User Utilities

+ Converter
¢+ HTML Output
+ Etc.

Summary
Code reliability

+ Validation
* QA

* Numerical stability

MELCOR
Code

Development Code Enhancements

*New/improved modeling
+Code performance
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