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INER SPU PROJECT SUPPLIER : Sargent & Lundy
AUDIT REPORT AUDIT NUMBER :

Page 2 of _3

AUDIT REPORT

SUPPLIER HISTORY/OPEN CAR'S :

None

AUDIT TEAM NAME TITLE/DISCIPLINE TELEPHONE NO.
TEAM LEADER Wang Jong-Rong QA Manager 886-3-4711400Ext6123
TEAM MEMBER Dai  Liang-Che Engineer 886-3-4711400Ext6088
TECHNICAL EXPERT

SUPPLIER PERSONNEL CONTACTED :

Thomas J. Behringer(Senior Vice President) Tunglu Wang(Project Manager)
R. Patrick Sheppard(QA) Catherine M. Brouillette(QA)
Robert M. Field(Technical Advisor) Michael E. Duffy(SeniorAssociate)

CORRECTIVE ACTION REPORTS (CAR’S)

CAR NUMBER TITLE DATE DATE WRITTEN PREVIOUS

CLOSED VERIFIED THIS AUDIT AUDIT/ANSPECTION

None

AUDIT SUMMARY

ENTRANCE MEETING : The scope of this audit is to verify compliance with NQA-1 (10CFD 50
Part B) and the adequacy of S&L quality assurance program relative to the engineering services to
INER.

AUDIT CONDUCT : The audit was performed in accordance with the requirements of INER policy
and procedures. Audit activities were conducted in the Chicago, IL office from November 1,2010
through November 5.2010. The INER standard audit checklist was used during the course of this audit.
Only applicable areas relevant to engineering services in elements of 10CFR50 appendix B were
sampled during this audit.

AUDIT EXIT MEETING : On November 3. the audit exit meeting was conducted and positive
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Fops BalcHi > #r e TR EE (] RELAPS-3D Hy 2 il 8 S5 Ak i 17 58 PR T
fF > RELAPS-3D ¥ S B4R IR 1E 1 F] 999 - ke o B3 T & {5 FJ A9 428 ) 88 8
B BEENEHEEAEIEE 990 F) 999 » JhEt 10 (£ A8 B o i
FI#) RELAPS5-3D #yd AR AN R B — B > HZ T B 7 & 2k 3 42
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587 990 £ 999 - &K NAI /N E]HY Dr. Carstens i E & » 71 E L F &8
By D A8 1% > SERES tran. F IS AV 2 0 R 4 5 - TR T /Y B0 st
REILIE &Y RELAPS-3D 1y A 2 (F 2 8 A5t - A0St o 8 2= 5 Y B 2 B 58

— PR B 56 P % 01 R BG B 4 0% 2 ey O U S R AE [E] RO (8 P A S B IR 2 8
) RELAP5-3D B1 GOTHIC 2 BE ST -

ZIt - RELAPS5-3D 81 GOTHIC wy# BB & TIFE %M - AERKEEE T

FNE » HAZEN RELAPS-3D /Y tran.F BIFE =0 K 45 ipc.c B4R IR P

1. HFER&GIRE 32 fuythieA » JHE 224 Windows Virtual PC » Z 1% AI7E
5 32 (L yCiVEREE N22 85 C™ -~ Fortran (YRR =B S SRakes -

2. JERRScAudREE tran . F EIRE 200 2 42 1Y o G 48 % ctran.for ~ tran.obj

3. UMMt 32 iIyClFR LIRS > LI Fortran FerGE S dRaFai Bl RELAPS-
3D #y tran.F EIE= 2 F46HE > Biue < B AHEATE L cnai FHAE
el

4. EEAE ipcc ML CTRAGE S RaERRRE Y ipclib > DLt 453 RELAPS-3D
R Z PUTHEIR s

5. 4w RELAPS5-3D R ZEITHEHAZEAE YT Ll nmake §5 < #AT
MAKE File ( [ 45 % 5 :relap5.mak; ##4E ipc.lib 120444 K roepld.mak ) -
ipc.lib Z2E1 MAKE File fiz > [E]—H #% -

6. & MAKE File frny H &k T » Dlag S5 A T 5045 <5 " nmake /f
r5cpld.mak relap5.exe | -

7. B\test\Het NEEIRELAP5-3D 2 7 #{T+E—r5_cpld.exe °

P£% > RELAPS5-3D-GOTHIC 2 =& 1y i 8 & BT 12 Fe A 40 1

1. EEITRE r5_cpld.exe ~ Z&514'E% tpfh2o - RELAPS5-3D Kz GOTHIC 17 i
AKX ZTIFEEHSETD -

2. SefEap oAU T EfT RELAPS-3D 2= » ## A TAIHES:r5_cpld.exe -i
CS _test-tran.i -o CS_test-tran.o -r CS_test-tran.r » Hrfi-i &4

*on Eim A RELAP5-3D @y AR AV ZE M - I & CS_test-
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tran.i --0 2%y RELAPS5-3D stE#E Y L FAEAEELTE - A
h B CS_test-tran.o - -r 2%/ RELAP5-3D =} & H 1 Restart
EEAM » APk R CS_test-tran.r o B IESREESIEMIEAN (F40
run.bat) - BEEE 1% B 5 B ER 25 AY B RS 28 00 8 R ST bt

3. T RELAPS-3D f2:1% - & Hi# RELAPS5-3D A EEH
WhE 13 iR > EEEERZEE RELAPS-3D RAY{EH{T - %
iF GOTHIC #2 =X Bt -

4. BrEh GOTHICHE = » BB L{F H #% T #Y GOTHIC iy A f£ =X -

5. BLEE File BEE Y InterProcess Communication #ETH - # Auto Start it %
No » SERk &4 fE 14 Frow -

6. % File 888 THY Run%4ft - RELAPS5-3D Bl GOTHIC #2 =X 17 Bl B 44 0 1T
SE O H2WRE 15 - FR /AW RELAPS-3D & # Ay MM T
FRfGETE > EHA R GOTHIC 175 # ny i B Mt S B B st 8 -
RELAP5-3D 1 GOTHIC 2 =t £ [7] 25 0 7 16 %X & K} - %] RELAPS-
3D #1 GOTHIC f2 X FE#fT58 % » Bl vl B2 {E fl L X 2 B S By &
b -

15 HEHnRe—R (9/6) b4 H Stan L ffiHl GOTHIC £y IPC-

JE &l > & Wolf-creek By ECCS EEE 4yt » KA NRC #1F GL
2008-1(Generic Letter) » BN IESE 45 A AG RE/E ECCS B IEE - ABE
fEELEH A HE - BV T RIESS AR ECCS BRHIE R RRATR N -
T EE Wolf-creek BBy 4 & ECCS B g » BEFMII R REES &S
R A GOTHIC 2 2 DL IF e 15 B JE B 45 ARG Y IR % e - (HIR Ry %t ECCS
BRSO EMENE - BE— GOTHIC EAfMAE M » NI A HE 7 6
{8 %% > H 6 & GOTHIC f2 =0 B /5 (1 |PC AH A 78 i {3 IR S 8y -
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IPC — Time Step Control

Code A Mt ————— ¥ ——

i

9 IPC-Time Step Control 7RE[E]

ipcl - GOTHIC ipc2 - GOTHIC
Containment Vessel Model
Model

10 IPC gEpRiE el
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559

657 SRV

557

SRV
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Lo |

264

208

266

711

6-¢9T 01 T-29T

6-CYT 01 T-2¥T
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6-¢¢T 01 T-cet

6-¢0T 01 T-20T

721 723
| 720 |—>| 722 |——N'

RCIC

376

A._l N.omm+._”.0hm

363
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LPCI-B

358

T-vS€ _|v_ ¢vSe

008
006
7y

04

|
|
|
-

0 01 T-¥20 _“._n_ T-¢20 _

RCIR Break
Trip Inverse

2-02€4-T-0c€E

4]

w

A

B & O /K B

5

[l 11 f% — i 5 &
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A GOTHIC [EPHAG 5 = &7 &

>
R

12 IPC M
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CAWindows\system32\cmd.exe

~tran.i -

I INEEL Propri

|
|
LLC |
|
|
|

The rmodyn:

Ther ic R =z file for hZo obtained from |fn tpfhZo
tpfh g=3ls ¥ ot thermo mic p rties of |ight

generated on 07

Start time: 1H:44:18

13 RELAPS5-3D #2 = B 8 £F #% 1Y 12 7 & 1A
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(81 G C 8.0¢QA) E-\NATest\MarkI-Contaiment

File Edit Build Resources Results Cptions Tools Help

InterProcess Communication

Input Cutput
Startup Command String

\run.bat

InterProcess Communication S =

se|er|pp|eT |RS [RM|RT |RE|

Process Number

r_______
Change to Process # 0

Startup Command String

Auto Start

IPC Input File Name

IPC Cutput File Name
Delay Time -
Delete Process

Done

14 GOTHIC #2x( IPC B i E &= M
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Cpen...

Save

Save As...
Description...

Run

Print...

Export File...

Export Tables...

Write Solver Input
InterProcess Communication...
View Solver Error File

Exit

Solver started - processing input.

[€] GOTHIC 8.0(QA) E-\NA\est _ o] x|

NSTEP =

36b ETIME=  256.198 DT= 1.00000
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(=)200 IRUG 2013 EHEHIET &

EHIEHEHIEMN NAlI A EH RELAPS-GOTHIC &£ EEE S T(E
& HMEFEEMEEL (ldaho Falls) 2MEHEZHHRXE B =
(INL) #EayEl s RELAPS B EFE (IRUG) & RELAPS 2= i
Sl 4k ER12 - RELAPS A HEF 2 # R B RELAPS A RKEITH
12 RS HEERE - o A7 ME R B LR P R B 0 G RE S A A Al SR
BB EEHRRERE(NL) AR AN B3R RELAPS 2 /Y &
B R fERAE oy M P BBV o W ME Ry R AT 88 B oy BT Bl R 51 R AR
RELAPS X 2% - [f§% 2 & RELAPS 12 F & F & K Wt 5 3l 4 SR A2 Y
AR o

£—K (9/9) 2 =X (9/11) & RELAPS BEANHTIIHFEE » L
TP INL AYSEATEE % RELAPS-3D 2 =AY da AR5 =X 1 & f 4H (4 /Y ) 28 5 Y
REASE > TFTOREZHRZ EREFORM > 07 A 50 FE & & @
INL #y5F98 N 8500 RELAPS 2 =AY A 458 B 0 5 (B g 7 AE 70 17 o 38 3R A9 1
oo B JTE AT INL N B2 Cliff B Davis » Davis £ &2 % FHi K & 1
B A F# e RELAPS-3D/K 125 » Hi® J7 NEH 4 -

e T = R EEM DL K B Davis 1 LAY & &R 1% - AP JE
R IR E AR N A o R E T FE 51 Card 1 /9 54 61 BEIHGSF WA HY
o HE%ER RELAPS5-3D 2 =0AY ¥ B 5 =X i g 0l i A8 = 3% JE 19 b 5T
R R AR E T AE -

=

Ny

mEHEMNEAEAT (9/12~9/13) Al ZEHFE RELAPS A H&EF &
(IRUG) » B —CE&EMBE T > AHAFXRGEM > EREAGS 2N LT
EETE - ESoiE Jim Wolf & £ 28l 56 & /r 44 RELAPS-3D B P& #32 (£ A
H YR -

B RNk 2 INL Ay Mesina 8 + 8 # " Architectural Issues and
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Developments ; » N&ZH R RELAP5-3D 4.0 it X% e ny i2 U 4H & 22 4 -
AIRREHFIARE A 1.3.5 & 2.4.2 lRXAHEL - BAEBRBELENHEE
% 0 RPRSREEM AR T 0 BRI (L B R S B A TR T &% R Y Ef
ZECIERERY Bit packing £l o A DLZ BEHY Fortran 77 2HEESHEER - KR T
AHEEARANESHER Bit packing » A RELAPS5-3D #YJF 45 65 DL &
[y Fortran 95 REAFES LR » WL AW B #h/H IR & B2 W2 P 2K ¥ E > Mesina
T8y i B B AR A L U7 - BE AR B EE A SO AR RR o (B R N B AR 2R O A R
BAERE » AAER - WK% 4.0 IRR AT w o M AR AR EMERER - TR
B ERRET RERE -

F(EHEEREHERE AT B&W mPower fi# " RelapManager -
A B&W mPower Safety Analysis Tool for Regulatory Acceptance ; >
B&W mPower IEJL RELAPS5-3D 2 4 [ FH IR 7 75 ah » Rk B 0 ERIIZE
(NRC) g - HRITZ R HEIT AR LR 2 &ELME (Best
Estimate ) » mEMRMEREHELIGS HERE ST LR K ERKS B E
& REFNHY  HAERENDMECEFE MG RE - KRG E I
IRMESE > AEHN TAEEXEH - 7 RelapManager & B&W mPower %
BHEB TH » FIRKE B RELAPS5-3D fY6i AR =X 7 /Y £ 836 B AT
TR BERECGRERLRERETANF S  HEE5MASRE A 85 M H I #
Y R AT M -

AR WE INL Ay Mesina i+ f% " RELAP5-3D Code Verification
Process ; » W& ZHAE RELAP5-3D 4.0 ik X #FEEE T aVBEERF - s
M Fp 2 ATES] RELAPS-3D 20 BB BB IR - JisEfEfr RELAPS-
3D AW A M -

R HRE R 7% - B NuScale A EHY Lucas 8 £ # &5 H 3 Ay 40
b fE+s (Small Module Reactor;SMR) - & By 2 & @ 2 5 7 8K
PRiE ARV E - JRAEH INL BTG Bh S Bk - EEERER] Card 1 #Y 54 61 #
I -
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4 - A RELAPS-3D Wy T B REM e - RELAPS-3D Hy{E I %
@l AR RGUI BRI - RGUI JFARELL C BAGESHE - & Ui Al
BUAEE S EH) JAVA BBSWE > HAt@EE A $ -

THWHEEAA RELAP-7 RS EH L K EE » RELAP-7 f RELAPS
RAEER R > H L CYEAGESHEES » RELAP-7 22(/52 MOOSE &1 &
— ¥ 4y » MOOSE &f & & Multiphysics Object-Oriented Simulation
Environment WY4F% » & — AT .LHEE - K& E 0T EE XY HF
HE iy A BEGHE L SEEF KUY A REZ i T A - DR 58 %
MM R - BT RELAP-7 BYSRE Z 40 - 55505t /& BOM 3 & 1Y (F A & 0 =
HofE A 4E By -

IRUG KM &ERE - EFEH INLAABREH RELAPS fE AT H#HEE
JER - PlanBl Hr e ey @ s > HERBANESNBEREETRRSE - TF
AIE IRUG Y& I - 0 MR lg MEAY SR R - 3 05 th I3 Ry 19 B D 1% 19 90 0L 15
A e T BERE > &5 3R 7 AR Bl A ZTRE -
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= 0=

(—). A NAI AFEZ TELE
GEARALAT HATRIRY NALAE] (Numerical Applications, Inc.) HYZE T{E{TI21% » 0
NAI A EZfER GOTHIC 12 > HisRI 1S GOTHIC NMEFRPREHAE 347 » JRa] fERAE
P2 T EIVAE JIEN G502 %) - 40 NAI A E][E TR 5 R B 1 5 Wolf-creek &
B4 ECCS B > DITHMIEA4SREEE ECCS ERHEEN EBNRNEE
Bl - 1 GOTHIC f2xXAEERY IPC ThEE » 0] N FE & . GOTHIC 12:UA S Rl a] B E Az 5347
Rt EEmR S —HHHE S T HAERIAE T 0 NAL A 5% GOTHIC 2=V A M asf=
FHES AT EE R R RS -
(). 251 IRUG g2 O 5
A0 IRUG e » Al EZRFF20yg E92AH R RELAPS f20 T34 > M
B E %= RELAPS 1Y INL &% T RELAPS REQIRZAVER » MEMSI &g 5/ =
HE B0 TIERN RHFEETE R e ElE N BRI TAE T aA FrEss - Big
i & R G B am A B R R AR 75 SRS R PR B G R4S & -
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VY~ RS

PERERAZEEIE > B &7 B (Richland ) #y Zachry A=/ E NHY NAI
7y & ( Numerical Applications, Inc. ) » DI KEEZHEBH (1daho
Falls) 2= EEMBE X ER= (INL) Sy EE RELAPS FEX{fEH &
Fg (IRUG) - &5R1THE 5 B 18 A SR

(—). NAI L F&EN GOTHIC e » Hil Atk k BEH MR EN IPC I
CBAMRKNFREZEME > APEREREVE NAI AEGFE > DUEH
LR B B 8% BSR > B B AS B o0 R (Y W ST SE Ik o fE O AL R MR AV BT

&b
He

(Z). F=EEZEFGERERE (INL) RIICEENTE - BEEENEE—TEIZ
REE X B B = - IR ARRTS HERY RELAPS-3D 3 e =\ Z it S& B A LU S AT T
PR IR BRI ATERNEETEE 0 ZaRER o ATAERREIRT TR 8 E AR O 43
FrepRTs R RE Y > 58] INL KAV E B - (HE2 HATAHTEL INL Al 8 5f
4 Hy RELAPS-3D (i fl & & &Y > &SRS RRER INL 22 35 B IR
RELAPS R (£ M & F g kg - FafE(E R RELAPS ( f] & HE 2
WAHEART Z RIS INL & {F 5T & I &5 3 8y A ik > A IEASEFGrEss - B
&RVEERER 58] RELAPS-3D HUFfigsss - i RELAPS-3D J3#fie= H Ai{/y/E
B THESE T TR — > B SR E KRR T AT RE - A AT S R T
REILEL INL 0y & (E B (& > DIAUSEORTHRZ RELAPS-3D FE 2 e IRF PR Rl
sk -

(). 1EZ 27 18 B 3 3BTy IRUG EoiiE o0 RELAPS i A =& Y Bl R bt &

Gk T E S (E K E) RELAPS f£#%8E EAYIEA - 250 IRUG X
G LA T f# RELAPS i sUAE RER WY i ¥ 38 8 » SR A IRUG K
» AR 7L RELAPS5-3D B &R & EASTEHEIT A - Rl

g
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(F9).

& T HE 230 RelapManager /& B A & Y 3 A Z€ 41 By By A 2030 =Tt
KT » B frE B A A g8 - thf B H A fR 3 2k (5 g 2 13 S IR s 0y
RELAP-7 - BARE g e (G&E M EMN R E Em E R FEMH - BUr#E
RELAPS JS3#rie 20 7E #% B 78 5% H 25 1 [0 B9 JE P R B JIE BE 772 R 20 | 437 i 783
oo M— 3R TT H A E R AT SO AR K ER F R 2H T H -

£ IRUG 7R T EREISEEIREJRES (DOE) IFEEMEEME X E R =

(INL) 2% RELAPS5-3D iR K ER A KES (ATR) » DIHZE
B~ — AR e &5 B ilr - BRI AYIEEERY AT A N Ry A SR Y
FRINBHAER - REMR(EASKIE T - (B2 A0IRF 8 & BEZRERTHY 4 > HaElH
BRI A AL e RAE R AR > DORBIZ AR R RIBHI#E - 28 A~ G EEEA
SERER > RETRES R B R R AIIETE - ARTIE 3% 28 A TR B SR A
sl ERER G BN A @ > DUORE B RACKENERE -
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8% 1. T Coupling Codes with GOTHIC |

Coupling Codes with
GOTHIC

Coupling Options

» Standalone executable:
GOTHIC extern control variable
Commonly used with a script

» Dynamically Linked Library — DLL
GOTHIC extern control variable
Commonly used with a subroutine

» InterProcess Communication — IPC

GOTHIC IPC Write/Read Control Variable
Commonly used with another code
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Standalone Executable

Any executable
Compiled code (any language)
Shell script or batch file
Access using the exterrnn Control Variable form

Pass any number of arguments to executable —
similar to command line

Executable may return single float value to GOTHIC

Must be loaded into core for each use
May significantly slow GOTHIC simulation

DLL

Library of subroutines or procedures

Access using the extern Control Variable form
Function:library

Pass any humber of arguments to executable as a
single string

DLL function must parse string argument to extract input
Executable may return single float value to GOTHIC

May be much faster than a standalone executable
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IPC

Full code coupling with transient synchronization

Useful when the variables returned from the side
process depend on GOTHIC calculated results.

Access using /pc_write and jpc_read control variable
forms

Side process may return any number of values to
GOTHIC

Auto start available for side processes
Operational for Windows and Linux.

IPC — Time Step Control

Code A B o e e e I

1M
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IPC Time Step Control

Each code runs with its own time step
control

Each code waits until the other code has
advanced to or beyond its current time

IPC may not be sufficient for tightly coupled
models

Code in lib/ipc.c

IPC

Example

ipcl - GOTHIC Ipc2 - GOTHIC
Containment Vessel Model

Model

36



InterProcess Communication

Auro Input Output
Startup Command String Start File File

gothic_g ipe2 YES |cont _cond brk_cond

» Any number of side processes

» Side process may be automatically started when Run
is selected from File menu

» User specifies file names for input and output data

» Implementation requires consistent modification to
side process codes

IPC Write

Function Componenks
Control Variable 1C
Write Fress
ipe_write
Yewipc write (ProcXl,a2Xl, alXs anxn}

Gothic_s Variable
Name lacation

epl
eVl

» ipc_write control variable form

» Writes any number of variables to the
specified file at the end of each time
step.
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IPC Read

Function Components
Control Variable ZC
Eead Press
ipe_read
Ye3*ipe read (ProcXl,nvalXi}

Gothic_ s Variable
Hamea location

cpl
co

» ipc_read control variable form

» Read specified number of variables to the
specified file at the end of each time step.

» Read values are accessible as elements of a
float array - Y(n)

IPC

» Containment

Function Camponenta Control Variable 1C

Contrel Variable 10 /"_——* Hrite B,T.F
Write Press ipe weite
ipe write Yeipe wrice(Prockl ,a2x2, aiXxi,..., ankn)
Yeipe write |ProcKl, a2X2 . a3¥3, ..., anda)

Gothic = Wariable
Sokhic 8 Varigble (] Hamsa locarlon

Hame locarian

» Vessel Model

cpl
=pl ! eVl
=Vl evi
u ol

Functlon Conponents Function Components
Central Variable IC Conkrol Variable 20
ftead P, T.F Read Preas
ipe read
. pe_ ) ipa_read
"
Y«G4ipe_read{Proc¥l.avalX2) ¥a* ipe_read (Prockl, mealX2)

sothic Variabl -
':"‘;‘ e .‘““‘T “ Gothic_a Variable
ame lacation Mams lesakion

=pl
co
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IPC

Wiite must precede read
Vessel

Controcl Variablea

Fune.
Farm

Initial Cosff.
Valus

Cosff.
Dascription

¢] a0
Write P, T, F

ipe_wri
Read Press

ipe_rea

Containment

Control Variables

Fuw: Initial Cr=fE
Description

ToefE,
Valuye G

an

Form

Write Press
Read P,T,.P
Prespure
Temparature Bum
Flow Sum

ipe_wri

ipe_rea

=um

IPC

Vessel

Fluid Boundary Conditions Table

Presa.

Temp. Flow
Deascriptian

(peia) FF (F} FF (lbm/=)

5 J oM OFF

Elev.
FF P O Trip Trip

(fe)

100

nin

85,

Containment

Fluid Boundary Conditions - Table 1

Preas. D . Flow
{paial FF {lbm/a}

S J ON CFF
Depcription

Elev.
FF P O Trip Trip

IEE)

S5C|H|N
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IPC

IPC — Interface Function

Template code provided

Establishes communication through pipes.

Success couplings
GOTHIC-GOTHIC
GOTHIC-RELAP
GOTHIC-RETRAN
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IPC — Demonstration
Pressure Wave Transfer

P,=300 P,=200 psia '
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ff5% 2: RELAPS F2 X I Re Bl Gl it

Idaho Mational Laboratory

RELAP5-3D Introductory Workshop

September 9-11, 2013

Monday INTRODUCTIONS AND BASIC HYDRODYNAMICS
Description

743 —8:00 Registration

B:00 —-8:15 Introductions

8:15-845 RELAPS-3D Code Overview

8:45—-9:00 Flow Regimes

9:00 —9:45 Flow Models

9:45 - 10:00 Break

10:00 — 11:30 Input for Basic Hydrodynamic Components

11:30 — 12:00 Moncondensable Model

12:00 — 1:00 Lunch

1:00 — 1:30 RELAPS-3D Execution Procedures

1:30 — 5:00 Exercises: Basic Hydrodynamic Components
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Idaho National Laboratory

RELAP5-3D Introductory Workshop

September 9-11, 2013

Tuesday HEAT/MASS TRANSFER AND HEAT STRUCTURES
Description

8:00 —9:30 Heat Transfer Models

9:30 —9:45 Break

945 —10:15 Input for Heat Structures and Material Properties

10:15 - 12:00 Modalization Exercises (Combining Flow Paths in Parallel and
Series)

12:00 — 1:00 Lunch

1:00 — 2:00 Modalization Exercises (Combining Flow Paths in Parallel and
Series — continued)

2:00 —5:00 Exercises: Basic Hydrodynamics and Heat Structures
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Idaho National Laboratory

RELAP5-3D Introductory Workshop

September 9-11, 2013

Wednesday OTHER HYDRODYNAMIC COMPONENTS AND PROCESSES
Description

8:00 — 8:30 Smooth and Abrupt Area Change Modeling

8:30 — 9:00 Component Models

9:00 — 10:00 Special Process Models

10:00 — 10:15 Break

10:15 - 1045 Trips, Tables, and Control Variables

10:45-11:15 Input for Other Hydrodynamic Components, Control Variables

11:15 - 12:00 Output File

12:00 - 1:00 Lunch

1:00 - 1:15 Generic PWR Model Description

1:15 - 3:00 Exercises: Generic PWR

3:00 — 5:00 Exercises: Generic PWR core renodalization
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IRUG Presentations

Thursday September 12, 2013

500 - &30 Registration

Chairman: Jim Waolf

@230 — 545

G435 -9:15

915 -9:45

945 - 1015

1015 - 10:30

10:30 — 11:00

11:00 - 11:30

11:30 12:00

12:00-1:30

Welcome and Introducticn
Architectural lssues and Developments

RelapManager - & BAW mPower Safety Analysis Tool for
Regulatory Acceptance

RELAPS-3D Code Verification Process

Break

MuScale CHF Testing and Comelations

Modal Kinetics Upgrades in RELAPS-3D

User Tool Upgrades - RGUI Station and Pygmalion Status

Lunch

Afternoon Session

Chairman:

1:30 — 2:00
2:00 —2:30

2:30 — 300

300-315

315-345

345413

4:15-4:45

4:45-515

TBD

RELAP-T Code Development Status Update and Future Plan
Improvements in RELAPS-3D Plot Files

“erification and “/alidation of a Single-phase Natural
Circulation Loop Model in RELAPS-3D

Break

Overview of the RELAPS-3D Code Activities in ENEA

Status of the PHISICS/RELAPS-3D Coupling and Application to

Phase | of the OECDVNEA MHTGR-350 MW Benchmark
Comparizon of MYRRHA RELAPS mod 3.3 and RELAPS-30
Models On Steady State and PLOF Transient

Developer Guidelines for RELAPS-32D Programming, 2013

45

Presenter

Walf - ML

Mesina - IML

Morgan — BEW mPower

Lucas - MuScale
Barber - ISL

Farsmanm - IML

Presenter
Zhang - INL

Mesina - IML

Micolas Zweibaum - UC
Berkeley

Parisi - ENEA

Gerhard Strydom - IML

Diego Castelliti —
SCK-CEM

Mesina - INL



Friday September 13, 2013

Chairman:

8:00 — &30

8:30 - 5:00

9:00 — 930

9:30 —10:00

10:00 - 10:15

1015 - 1045

1045 - 1115
11:15-11:45

1M45-12:15

1215 - 1:45

TBD

General Approach to Integration of RELAP with Other
Codes with Remote Web Based Execution

PRA Analysis Performed Using RAVEN With RELAPS -

Themal-Hydraulic Analysis Results of a Seismically-induced
Loss of Coolant Accident Involving Experiment Out-of-pile
Loop Fiping at the Idaho Mational Laboratory

Advanced Test Reactor

Evaluation of Vanations in the ATR Axial Power Distribution
on Core Safety Margins

Break

HTTF Scoping Calculations—Bayless INL

RELAPS-3D V&Y Using HTTF Data
Azzessment of RELAPS-3D For Future Reactor Designs

Yalidation of the Analysis and Validation of a Full Fuel Cycle
With Coupled T/H

Lunch

IRUG Business Meeting

1:45-215

215-245

245 -315

315-330

3:30 —4:00

500 - 3515

315

IRINS Business

*  Introduction

#  Approval Of The 2011 Meeting Minutes

*+  Election of New IRUG Chairman

Usear Problems

Status of Mext RELAPS-3D Release and Changes Since 4.0.3
Break

RELAPS License and Export Control Status

Dates For Mext Years Meeting

Adjourn

46

Alessi - INL

Rabiti - INL

Doug Gerstner - INL

Davis - INL

Schuliz - IML

Glenn Roth — INL

Alfonsi - IML

Anderson - IML

Anderson - INL

Smith - INL

Wolf - ML



