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Scenarios Addressed

* Plant analysis

BWR:
Spanish NPP (CSN) ———> MELCOR 2.1 >
BSAF (CSN, OECD project) ~=——>» MELCOR 2.1 >
PWR:

Spanish NPP (ARTIST-Ext)  =——>» MELCOR 2.1 >

 Fuel degradation in the presence of air

SFP (OECD-SFP project) ——> MELCOR 1.8.6 YV 3084 SFP »

Unit of Nuclear Safety Research Stockholm, May 2 - 3, 2013
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Inputs updating: Plant analysis BWR, PWR

v'COR
% v'Converter v SNAP
184 — 185 — 186 —&@8 2.1

@ Model Editor 2.2.2

File Edit Tools Window Help

Pl D¢ v e Bow 0

@w - 4V B
M SMG-PDS.Thiya.med - (SMG-PDS-THIYA)

Automatic conversion to 2.1;

¢ I8 Cases [1]

 MELGEN v @l MELCOR

o ¥2 Joh Streams [1]

@il MELCOR G B
 MELCOR X “by hand” ¥ Genetal || Show Disabled
Case Mame | [MELCOR Bl
Description | =none= E ﬁ ‘?
Flawar 1.8.6 - ¥ P
Cards 1.86 |?3 f'?
2.1

.
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Execution
M2.1.3226 M2.1.4206 M2.1.4803
BWR M M M
PWR M M M

Post-processing:

PTFreadl.76.xla | [x] ]
PTFreadl.77.xla [x] [x] [x]
PTFread *.xlam Not supported (Office 2003)
U
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Others:
» Corruption of files sent by e-mail:

license.request —  *.Zip

e Post-processing of MELCOR 2.1 case with PTFreadl.76:

- water density

— Output Vv

" time [hr]

Unit of Nuclear Safety Research Stockholm, May 2 - 3, 2013
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Others:
« Corruption of files sent by e-mail:

license.request —  *.Zip

e Post-processing of MELCOR 2.1 case with PTFreadl.76:

- water density 1 E+13
_ — RN2-DFBBT-22-a
- Cumulative DF — RN2-DFBBT-152-a
1.E+10 | — RN2-DFBBT-10-a
— Estimate DF pool
§ 1.E+07 +
SRV. FL‘ 362 — —» RN2-DFBBT-3622-a?
2 RN2-DFBBT-202-a?
S 1E+04 |
DC:FL20 N § /|| 1.E+01 | —
u 1 1.E-02 1 | |

RN2-DFBBT-ip-a ip=10*NFL+2 for the to volume: 0 5 time [hr] 10 15 20
= (F:j""ﬁ Unit of Nuclear Safety Research Stockholm, May 2 - 3, 2013
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Others:
» Corruption of files sent by e-mail:

license.request —  *.Zip

» Post-processing of MELCOR 2.1 case with\PTFreadl.76: ?

- water density

- Cumulative DF

Unit of Nuclear Safety Research Stockholm, May 2 - 3, 2013
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1. BWR: CSN

Spanish NPP
BWR-Mark | ¢

1400 MWth

Refueling P
zone b>
N
e
gg H KCzme (P Lift
o
i85 |5 Y shaft
\_ LP
MMN%
/
CRD zone Turbine
<4 bidg
N N
wum—[)<19
“““““““““ W]
Torus Room VW vering h

Unit of Nuclear Safety Research

European MELCOR User Group, 2013

Systems analyses:
Unit 1 Fukushima-like scenario

|IC S-RVs

SBOICad SBOnoIC SBOSRVop SBOSV

Stockholm, May 2 - 3, 2013
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1. BWR: CSN

IC

- CF (Steam Sink)

Core Reactor
& PCV Building Total
RPV
COR cells 41 - - 41
CVs 6 3 11 20
FLs 8+5 4+3 15 35
HSs 14 7 25 46
SRVs
SVs - FL (Valve, TF)
Failures

(Water Source)

Unit of Nuclear Safety Research

cv 340 || cv 330 |i
Core Bypass |

TAF

b
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i

Channel
28:5.204BAF
Z7: 4715
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o 74:3.105
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1. BWR: CSN

|C Effect

0.5 T WW vent open

0.2 -

DW pressure (MPa)
o
w

0.1 -

—SBO_IC11
—SBO_ICad

Unit of Nuclear Safety Research

Z)I.12 1314151617 18 19 20

|IC performance — late and slower

degradation of fuel.
— similar Containment
evolution

DW Pressure (Mpa)

SV Effect

0.6
DW Eail DW Fail + Vent
0.5} \ v
0.
0.
0.1 1 —SBO _IC11
0 | | | | | | | _‘S‘BO‘_S\‘/

SV operation

012 3 456 7 8

9 1011121314151617181920
time (h)

— similar fuel degradation.

— different Containment
evolution.
<
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2. BWR: CSN, BSAF Project

Starting point: previous BWR NPP
« Detailed plant model e RN

|21 ]3| 411A\TAF I." I|‘I Cvao3
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2. BWR: CSN, BSAF Project
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2. BWR: CSN, BSAF Project

Input development of the 3 NPP— Excel worksheet o T B

@] Archivo  Edicidn  Mer  Insertar Formato  Herramientas Datos Veptana 7

- ] ‘{! p! =] ) E! b4 ) v @ T 4] 2 -!!!é\g Egmal 210 o| N & EE=
m?" Al T 2 A \lll!’ﬂ"H!”!IH!IN!!-‘a L7 ‘ & il k 3
PE] mdvo Eddn v Tuery Bewalo Heraneilas Daos Veglans 2 A B[ € | saredefbrmias| E [ F [ 6 1 ] [ i T J
g sl 3 Pl sl g ol F o2 Al Ilmnnununmmn
i3] v & 106600 2 Con Data | |
A 8 | € i I
1 ltems |f Va 4 |COR_INPUT
2 |Reactor type bR |
3 [Thermal output | el rclad drgap pitch
4 [Total flow rale of coolanl [Core) COR GP R A el
5 [Total flow rate of coalant (Care bypass) &bout o inyp merp
B _|Operstion pressure in reaciar grassure vessel COR FT BWR B4C
|7 [Reactor core Langth of acive fuel ! reor vess ilhirm dzv dzlh ilhtyp nih
8] Hydraulic equivalent diameter —_— COR VP
[ Tatal amouri of uranium -
10 Sleam flow rale 2l hist hesp
it} Core tempersture 3|COR_AVP
12 Avaraged uIaniurn anric iment | size
(13| Buroup Averaned 5|CCR_IP 12)l n z dz pordp ihsa
14 [Masirnum 1 = | NO
15 |Radial povar paaking facior 2 | I NO
[16] {Aizll gower peaking factor 3 | ! LP SHROUD3'
iid Heigr of upper grid plate from RV bottam 4 ] i ‘CORE SHROUD4'
18 fHslohi of TAF frem REY bollos 5 i i CORE SHROUDS'
19 it of BAF from REW hatiom =
=al 6 [ i CORE SHROUDE'
(20| {Heighn of care suppon plata fram RPY bottem - = ;
] Height of core shroud boftom from RPWY bottorn 7 i i CORE SHROUD?
2 inner Diameter of core shroud 8 ! ! CORE SHROUDZ'
Euel md K9 type A [Dismster of fus peller 9 i i CORE SHROUDY
24 el Heght of fual pellst [25] 0 : i CORE SHROUDID'
25| Cutar diametar of cladding fube [Zr0a) Et 1 | ! CORE SHROUD11'
26 | Clad innes diam ater ?ﬁ size
7 Thickness of cladding (Z103) |28 |CCR_RP Siin ringr ihsr icfihi icfchn icfbyp
28| Thickness of Zr liner 1 ‘SEPARATORS' - NO NO
29 Gap betwean 7 hner and pallel 2 ‘SEPARATORS' - NO KO
e Red pitch 131 3 |'SEPARATORS' - NO NO
31 MOXfuel  |Diameter of fugl pellet E 4 ‘SEPARATORS' - NO NO
) Heght of Tusl pellsf =2 5 ‘SEPARATORS' - NG NO
EEL .Ljutel diameter of cladding tube (Zr00) T nipcor mtpcor icfyap ichis
34 Clad inner diameter = [351corR 1
3% Thickness ol claddng (21073 | 5
36 Thicknesa of Zr linet 136 rzzr hfrzzx hirzuo Hrzss hirzsx hfrzep
(77| Gap betwean Zr liner and pellet ‘_3_3_ COR_CHT g "
30 Rod pitch | ieurnod ihsdt idtdz icorey
|39 [Fuel sazembly @G typa A |Number of sssembly in core (39|COR_MS  INACTIVE REQ CVH CONS
a0 fugl Number of fuel rodiassembly 401 drelmn drssrn
a Outar diamaiar of waler rod centared ﬂCOH_CCT
Nurber of ferule spacer (S1ainless | 421 besa bermod !bciiq [tocox
£ [43|COR_BAC )
:2 MO fusl :um:: u;rsmmj\y in cur:; W! size
uriber of fuel rodsssenmbl i T -
LI (45| Side length of square water channal Themnal behenis gy coR BBY & i L] L _Jirg} jref G 1°th .
(Number of ferle spacer (slainless B8 high b e ! 0 0300 CY300
H 45| dska 47| 2 0 'CV300' V300"
a7 Tatal weight of ons fusl assembly 148 | 3 0 'Cva00r ‘Cv300°
g;i—h__ i 4o vildata faid g { cling J 0.Scarmstor £ nput £ bojel / - : By Vol
S . e - — Wb N data /el ings  clacking £ 0Scamniter input (oL / < <
-
l =— \
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3. PWR: ARTIST-EXxt Project £

Objective: Aerosol retention in the Secondary Side
of a Steam Generator.

V Lol ) il \
l:' ~
T v

| [
Ve

/4 =R '

~20m
/'}')"

FOCUS: Implementation of the ARI3SG correlation in
MELCOR 2.1:

Rez % 1
M., =0.47 Cxp| —0.009 [E : j Btk
P { Ak } ARI3SG

\\r
Scope: -“Near field” deposition (break stage) M

-“Dry conditions” (no pool scrubbing)
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3. PWR: ARTIST-Ext Project ARIZSG

Filter
Spanish PWR: 2614 MWth
3 loops
—.—W Y Tiep f —PRZ P}
_ sGAB | Lpg ner | e OB
Scenario: | ‘@
SGTR:

- Double-ended rupture SG.
-SG PORYV failed Open.
-Bypass sequence.

Approach: ACC
- Filter implementation o
by Control Function
U
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3. PWR: ARTIST-Ext Project

G Top

\ » ONGOING ANALYSES

e o N
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| | | | | | |
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4. SFP: OECD-SFP Project e

i X _.003
CORn17 lcvwa
SFP tests: e P
« Complete LOCA in SFPools 2 M /s s
« BWR/PWR fuel assemblies
 Zr air oxidation leading to cladding ignition Sl
CORn11 e %_:
2 Scenarios modeled: kil e[ 3
CORNO9 T §
* 1X1 CORnOB 3
 BLLID
° 1X4 g cv103
5 : -
]
CORn04 Z : -
CORn03 | 4:0\”01 )

Ix1: ‘e ‘

Stockholm, May 2 - 3, 2013
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SFP-PWR 1X4

Gas

Circulation

Natural Forced Measurements
Convection Convection Zero rates (R2)
Material Radiation Material
) . N SS, Zr0,
properties modeling emissivities
C,: MgO, SS, Al
System Arbitrary
properties radiation paths |CL-1 — RK-1 — CL-2 — RK-2
(NNHTR)
Rack Gap
as HS thickness
ZrO, Gap model fVIteW FCELR Low values =*ignition in R1
thickness CL inner surf. actors | FSSCN
emissivity set

Unit of Nuclear Safety Research

to zero
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— Center-MAX_data — Center-AVG_data Center-MIN_data — Periph-MAX_data
Periph-AVG_data Periph-MIN_data — Center_BC —— Peripheral_BC

PWR 1x1 . PWR 1x4

Temperature (K)
__Temperature (K)
—_—

Time (h) Time (h)

* The ignition onset time well captured.
 Discrepancies on ignition onset location or propagation.
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