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Introduction

Uses of MELCOR @ NRG:

Q

Q

Q

Post-Fukushima SFP analyses

» Spent Fuel Pool analyses in MELCOR (and other codes) in order to assess the
coolability after a SFP LOCA scenario

Severe accident analysis for KERENA
» (Part of) PSA Level 2 analysis
» Safety analyses for shutdown and power scenarios
HFR calculations for license renewal
» Severe accident analyses
» PSA Level 2 analysis
Severe accident analyses for the KCB power plant
» Safety analysis calculations
KCB power plant desktop simulator
» Development of an interactive simulator of the Borssele NPP
» Dutch regulator personnel training
GKN Dodewaard Power Plant
» PSA Level 2 analysis
» Direct containment heating analysis (comparison of MELCOR vs CONTAIN)
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Introduction

Desktop simulator
O TH codes: MELCOR, RELAP, MAAP and SPECTRA (NRG code)

O Visor: NRG visualization software compatible with the most
widespread TH codes

Window control

O visor_v1.0 kcbsim
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Fukushima SFP4

O SFP boil-off scenario with roof explosion (no water refilling)

O Low SFP initial water level (for speed-up purposes only)

O Model of the plant: SFP, refueling bay and environment

O CORE: 3rings x 11 axial levels (6 for active fuel)

0 Comparison between BWR and SFP-BWR reactor type (MELCOR 2.1)

To Cv-212 From equipment hatch to
Refueling Bay lower floors
1
11.5000m ————— l
3.60 kW
§8833335": - - I R
L1l 1]
0.55 KW CV-300 —r CV-301
0.40 KW
0.30 KW
0.24 kKW
..... : : 23 kW : Z :
......... N g:. a a
mESES SEm s SRS S SN &S S 22 KW - .
4.4577 m (Top of Racks) 1
21 KW 4.0261 m (TAF)
0O kW 0 (g}
0.19 KW 2| 5 5
----- [y [y
) N
0.16 KW o = Cv-299
= :ll 0.3371 m (BAF)
I 0.1651 m (Bottom of Racks) T CV-100 ! I‘__

0.0000 m
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Fukushima SFP4

0 Rack component model:

» SFP-BWR: new component type ‘rack’ (mass in COR_KRK, surface in COR_RSA cards)
» BWR: generic NS SUPPORT component

O Different treatment of the loads on the structures (other differences?)

SFP-BWR BWR
EDIT OF NS AND SS SUPPORT AND FAILURE OPTIONS EDIT OF NS AND SS SUPPORT AND FAILURE OPTIONS
IA *¥*** |R = 1 2 3 4 IA *¥*** |R = 1 2 3 4
11 NSSUPPORT FIXED FIXED FIXED --- 11 NSSUPPORT BELOW BELOW BELOW ---
METAL STEEL STEEL STEEL METAL STEEL STEEL STEEL
DRMIN(M) 1.00E-04 1.00E-04 1.00E-04 DRMIN(M) 1.00E-04 1.00E-04 1.00E-04
TMAX (K) 1700.00 1700.00 1700.00 TMAX (K) 1700.00 1700.00 1700.00
10 NS SUPPORT FIXED FIXED FIXED --- 10 NS SUPPORT BELOW BELOW BELOW ---
METAL STEEL STEEL STEEL METAL STEEL STEEL STEEL
DRMIN(M) 1.00E-04 1.00E-04 1.00E-04 DRMIN(M) 1.00E-04 1.00E-04 1.00E-04
TMAX (K) 1700.00 1700.00 1700.00 TMAX (K) 1700.00 1700.00 1700.00
9 NSSUPPORT FIXED FIXED FIXED --- 9 NSSUPPORT BELOW BELOW BELOW ---
(etc.) (etc.)
EDIT OF CORE COMPONENT MASSES (KG) EDIT OF CORE COMPONENT MASSES (KG)
() (-.)
*** | OAD (kg) CARRIED BY SUP-STR = 1.5696E+05 *** | OAD (kg) CARRIED BY SUP-STR = 1.8738E+05
*** STRESS IN SUP-STR = 1.2647E+07 **%* STRESS IN SUP-STR = 1.5098E+07
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Fukushima SFP4

Sequence of events of the accident scenario

Event SFP-BWR BWR
Gap release in rod group 1 648,300 s 654,200 s
Gap release in rod group 2 711,100 s 717,500 s
Core support structure has failed in cell ia= 2 ir=3 722,400 s
failure was by over-temperature
Core support structure has failed in cell ia= 2 ir=1 843,900 s 773,700 s
failure was by creep rupture failure was by yielding
The lower head in segment 1 of ring 1 has failed from 843,400 s
thru-wall yielding
Beginning of debris ejection to cavity 843,400 s
Core support structure has failed in cell ia= 2 ir=2 855,700 s
failure was by creep rupture
The lower head in segment 2 of ring 2 has failed from 855,700 s
thru-wall yielding
The lower head in segment 3 of ring 3 has failed from 855,700 s
thru-wall yielding
End of calculation 1,000,000 s 1,000,000 s
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Fukushima SFP4

0 The two models evolve similarly up
to the rack base plate failure

0 Rack base plate failure:
» SFP-BWR: over-temperature + creep

Collapsed water level in SFP
6.0

~—SFP-BWR
—BWR

Collapsed level [m]
w
o

rupture
> BWR: yielding
O Relocation of core material 10 SR
determines the base plate failure o | |
(highly variable process) S
0 SFP-BWR:
> Failure of support plate in ring 3! (no 500 idrogenproduction
core material above) e
> Radia_l relocation of core_depris (isit 2000 | e |
meaningful for SFP application?) e
> Disable radial relocation by COR_TST oo

\
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card: code crash

Cumulative H2 production [kg]

1000

500

2 3 4 5 6 7 8

Time [days]

From this point, results
diverge strongly due to
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Fukushima SFP4

Temperatures
2500 1
Ring 1' ——fuel, ring 1, top (SFP-BWR) i :
' ===-fuel, ring 1, top (BWR) i :
Q Top of the fuel 200 gL botom Ry L
» Fuel temperature peaks are caused by Z oo 'i : |
exothermic reaction of Zr and steam g A
Q Bottom of the fuel £ 1o Joo
» Failure of the ring 1 support plate /
occurs at different time in the two 500 !
models E
° 0 1 2 3 4 5 6 7 8 9 10 11 12 13
R_ 2 Time [days]
ing 2:
Temperatures
Q Top of the fuel - .
» Fuel temperature is lower in the BWR- e !
type model due to relocation of the 2000 | ——fuel, ring 2, bottom (SFP-BWR) i
Claddlng ----fuel, ring 2, bottom (BWR) :
> Fuel temperature in lower cells where %1500 ¥
cladding is still present is over 2000 K £
£ 1000 I B e
0 Bottom of the fuel " |
> Different behaviour because in the 500 g
BWR-type model the support plate in !
ring 2 does not fail 0 !
0 1 2 3 4 5 6 7 8 9 10 11 12 13
Time [days]
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Fukushima SFP4

Temperatures
2500
D Rac k mo d el ——racks, ring 1, top (SFP-BWR)
--=--non-sup, ring 1, top (BWR)
. H ——racks, ring 1, bottom (SFP-BWR)
» BWR: standard NS non-supporting 2000 — TS e 1f;mmwwm
structure :
> SFP-BWR: dedicated rack component Pl
0 Rack temperature evolution is £ 1000 L
surprisingly similar o
> It seems that there is no particular 500 .y
differences in the COR model P
0 ' M
between the rack component and the o 1 s s 4 s e v s e h s
standard NS structure Time [days]
Temperatures
2500 1
——racks, ring 2, top (SFP-BWR) :
===-non-sup, ring 2, top (BWR) !
2000 ——racks, ring 2, bottom (SFP-BWR) :
----non-sup, ring 2, bottom (BWR) :
% 1500 :
§1ooo . i
- : I
P
500 E :
0 P

Time [days]
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Fukushima SFP4

L MELCOR has been used to simulate a severe accident evolution of the
Fukushima Daiichi Unit-4 spent fuel pool

Q SFP applications of MELCOR lack of full validation (SNL analysis on
Fukushima SFP4 only covers the boil-off phase)

0 The new MELCOR 2.1 reactor types SFP-BWR and SFP-PWR includes a few
enhancements towards SFP modelling application:

» The new rack component is not considered in the load calculation of the support plate,
which is consistent for SFP applications

» There are not evidences that the rack component and the standard NS structures are
treated differently in the COR package
0 The SFP-BWR and SFP-PWR reactor types require the SFP to be modelled as
areactor core:

» The radial ring model is not generally adequate for SFP application (generally the FAs
are arranged in a checkerboard pattern alternating recently unloaded FAs with very old
ones, for better coolability and criticality purposes)

\
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SMR Steam Generator

O Westinghouse SMR is an integral =
PWR system g

O The steam production is a two-
stage process:

» The primary coolant heat is removed
in a tube-shell HX (straight tubes) -
inside the RPV

» The steam is separated from the Tubesheet '_'
secondary two-phase mixture in a g
. e
dedicated component Tubes v

d The SMR SG MELCOR model
comes automatically from the

Tube Supports

SPECTRA code Wiapper
» HX power: 800 MW
» 9188 tubes, heated length ~ 6.1 m Central Primary Riser
» The nodalization consists of 10
uniform axial nodes for the CVs (both Transition Cone 4

tubes and shell) and HSs

\
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SMR Steam Generator

. . WSMR, MELCOR, SG, Tubes [ Time: 005 Node 163
Q=-7922 MW =0
Post-CHF regime in the upper part of SG! e o i SE00L =00 00 Wint
Q Q CV-113/122 SC 1601169 CV-160/169 8&?3«3 = 00000 W
2T T . __ _Xatms __ < pool JN112 | from £V-112 JN-169 Ato CV-155 Q@OOLYA = 0.0E+000 Wi
H ea.t fI U X d efl n Itl O n . qatms - ’ q pool — A f“_["gﬁ""‘jés’si l;;'f;fm 5;;ng 521K Q(ATMS)!A:Z.?-E:[IM W
AﬁWS pool s TR w0y 0F ) @ kW XE 5

g
£
E

O 00

MELCOR result, node 165:

.ﬁﬂl] : CV-169

590 ; JN-168

- g =3.8 MW/m?2 (close to CHF) aE o

' e o4 6| e

- Q=120 MW Hem 022 s G |cVis

s 571 041 22 2% |cvies

JN-164

- Q/A =0.37 MW/m?2 W soo| i 030 T3 [ovaes

Isg" 576| s66| 557[171.28 M =5 2z gflisw

initi - it o nde B o

QO g definition appropriate for stratified flow =& o 20 2 NG T B0

o . . . ::gg v 251 000 3065 57| s62| 55| 7206 003 233\ L1 CV-161

D B I fl ~ V I —> V r Im I n Oso  cvam a9 277 000 30.48| 568 s61| 554] 2332 0,00 o o.00 CV-160
u ow 0 vz 430 577 543 0.45

Ty IERIGY 2’ Ti4)

of heat flux by about a factor of 10 et T TR ptoeres

q(ATMS) = 7.2E+003 Wim?

QPOOL) = 12E+008 W

Q(ATMS) = 2.0E+0D6 W
QEPOOLY/A = 3.9E+005 Wim?

O Problem can be partly remedied by AT =64 100 Wi

WSMR, MELCOR, SG, Tubes [ Time: 00s Node 168

Chang|ng the V0|d fraCt|0n ||m|t (SenS|t|V|ty Q=7935 MW oPOOL) = 73E+005 Wim?

Primary side (inside tubes) Tube wall Secondary side {outside) q(ATMS) = 4.0E+003 W/m?

. e . CV-113/122 $C-160/169 CV-160/169 QPOOL) = L.1E+008 W

coefficient SC 4407, item 11): gaTup ~dorios
y . JN-112 | from CV-112 JN-169 A to CV-155 QEOOLYA = 3.6E+005 Win?
4503 kg/s S9TK 752 kgis 521K Q(ATMS)fA =2.1E+003 W/m?

468 m's 1553 MPa 668 m's 600
. — V-gas, m's T-gas, K h T, K h
> d efau |t GMAX - 040 - Vg ms T-hg kK XHkwmk 1) @) 3) @ kwmk X )
-£luid [i] 551 6.48
578| s66| 55519801 430 549 615 |CV-169

JN-168
575| 565 (556 10734 026 349 38 |Cv-l6s

JN-167
57 s64| Sl%00 o =B 18 |evas

» changed to: ay,y = 0.95 A=

. 550 JN-166

D NeW reSUItS. nO CHF- :43'; gg% 0.00 571| 563| S5&TE989  0.16 gi% g:gg CV-166

JN-116 JN-165

D H h fI . II . d b 0 oy 9% 3% 000 3102 569 5,2 (555 30.)1 012 % 4 cvss

owever, heat flux Is still overestimated, Dy s s o T S w28 18 |ov

b t f t f 2 N d 168 Ii:g cJ\];Illi; o 27 000 3075 565| 559| 554| 5955 \crog = i JcTirliZs

a OU a.C Or 0 . 0 e . []s70 JN119 0:00 =70 =0 0:99 JN-162

[lso  Cv-120[ 439 249 000 3065 563| 558| 554[ 4893 002 "\ 239 065 |Cv-162

JN-120 JN-161

> q — 073 MW/m2 (Close to CHF) :gzg cvan| 99 28 o000 a057[ s62| ss7| s53[ 2406 000 \g}g\ S8 levast

JN-121 JN-160

2 [s20 CJ\]]\IIIIZ':; 2;‘2’2 222 000 3051| 561| 557| 553 7.17 0.00 ggg 3;32 CV-160

\ > Q/ A - 036 MW/ m JN-122 | to CV-123 T IR 1 JN-151 4 from CV-15

1503 kgfsi 566 K 752 kg/sT 521K Node 165

QPOOLYA = 2.5E+005 Wim!
Q(ATMS)/A = 1.1E+003 Wim?

423 mis 1548 MPa 044 m/s 620 MPa Il(POOL) = d4.7E+005 W/m?

< i _ Q(ATMS) = 2.2E +003 Wim?
N \ 19/05/14 ECCN = GPEOL) = 79E+007 W
G{ATMS) = 3.4E+005 W



SMR Steam Generator

d Sensitivity coefficient SC 4407 item 11: default o,y = 0.40

WSMRE, MELCOR, 5G, Tubes | Time: 00¢s
0 =-7922 MW
Primary side (inside tubes) Tube wall Secondary side (outside)
CV-113/122 SC-160/169 C¥-160/169
JN-112 ifrum CV-112 JN-169 Ttu CV-155
4406 kg's 606 K 752 kg's 521K
479 m/s 1554 MPa S42Zmis 6.00

V-gas, m's T-gas, K h T, h T-= V-gas, m's
i Vig, m's T K X kwmilK (1 3y ) kwmK X[] 0, K Vg, ms
-fuid [K] 564 553
600 CJ\;llﬁ 549 486
500 -
580 CV-114 g:{; i:;g
570 JN-114
560 (V115 0.42 233 i'gg
oy s 559 53
M0 ovle 0.42 540 140
pe 552 .76
CV-117 571 0.41 549 3:92
JN-11T7
T-wall [K] 551 3.64
500 C};lﬁg 579| s69 ‘5?97{(%1\ 0.30 219 303
590 - 551 2.62
=50 C};lﬁg s66| s57[171.28 00 249 216
570 -
s60  CV-120 s73| s64| s56[117.37 0.11\ gig {;;'2
550 JN-120 0 1.16
S0 (Vo121 s570| s62| 555| 7206  0.03 353\ 071
300 a2l 577 543 0.00
520 oy =77 000 3048| 568| 561| 554| 2332 0.00 243 0.45
JM-122
TTHTI)
JN-122 | to CV-123 w2 T JN-151 4 from C'V-15
4406 kg's STTK 752 kg's 521K
428 m's i 1548 MPa 044 m's T 6.20 MPa
N \( i 19/05/14 ECCN=N

Node 168
g(POOL) = 0.0E+000 W/m?
q{ATMS) = 2.5E+004 W/m?
QPOOL) = 0.0E+DD0 W
QATMS) = 7.3E+006 W
QEPOOLYA = 0.0E+000 Wim?
Q{ATMS)A = 2.3E+004 W/m?

CV-169
JM-168
CV-168
JM-167
CV-167
JM-166
CV-166
JMN-165
CV-165
JN-164
CV-164
JN-163
CV-163
JM-162
CV-162
JM-161
CV-161
JM-160
CV-160

Node 165
g(POOL) = 3.8E+006 Wim?
qQ(ATMS) = 7.2E+003 W/m?
QPOOL) = 1.2E+008 W
Q(ATMS) = 2.0E+006 W
QPOOLYA = 3.0E+005 Wim?
QIATMS)/A = 6.4E+003 W/m?
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SMR Steam Generator

d Sensitivity coefficient SC 4407 item 11: modified oy, = 0.95

WSEMR, MELCOR, SG, Tubes | Time: 0.0s Node 168
Q=-7935 MW g(POOL) = 7.3E+005 Wim?
Primary side (inside tubes) Tuhbe wall Secondary side (outside) §(ATMS) = 4.0E+003 W/m?
CV-113/122 SC-160/169 CV-160/169 QPOOL) = 1.1E+008 W

Q(ATMS) = 6.6E+005 W

(POOLYA = 3. 6E+005 Wim?

4503 kg/s 752 kels 521K

T-fhuid [K]

600
590
580
570
560
550
540
530
520

Towall [K]
600
590
580
570
560
550
540
530
520

CV-113
JN-113
CV-114
JN-114
CV-115
JN-115
CvV-116
JN-116
Cv-117
JN-117
CV-118
JN-118
Cv-119
JN-119
CV-120
JN-120
CvV-121
JN-121

CV-122
JN-122

\
NRG s

V-gas, mfs T-gas, K

JN-112 ifmm Cv-112
597K

4.68 m's

1553 MPa

h
XHrvwmK 1 @)

T,K

h
3) (4 kwmk X[

JN-169 Ttn CV-155

6.68 m's

V-lig, m's  T-lig, K q, & V-lig, m's
578| 566| 55519801 0730 5 g48
575| 565 (556 107.34 026 a3 >33
s73| s64| S351 %00 021 5 133

.44 1 000 3119|571 563 5551889 0.16 o 339
o s 000 3102 se0| s62 (555 so.)z 012 % T
0.00 52 000 3087 s67| s60 s3T5 0.08 £ 134
o 32 000 30.75| s65| 559 554|955 M5 2q9 123
e >0 000 3065| 563| 558| 554 4893 o.oz\gig o
00 8 000 3057| s62| 557| 553[ 2436 0.0 2}\?\ oo
o0 22 000 3051 s61] 557 553 717 o000 I35 oee
L im Cv-123 T HETEE 1 J%ElgfsTfru;gl%V-ls
423 mis 1548 MPa 0.44 m/s 620 MPa
ECCN =N

Q(ATMS)/A = 2.1E+D03 W/m?

CV-169
JMN-168
CV-168
JN-167
CV-167
JN-166
CV-166
JMN-165
CV-165
JMN-164
CV-164
JMN-163
CV-163
JMN-162
Cv-162
JMN-161
CvV-161
JMN-160
CV-160

Node 165
g(POOL) = 4.7E+005 Wim?
g(ATMS) = 2.2E+003 Wim?
QPOOL) = TOE+D0T W
Q(ATMS) = 34E+005 W
QPOOLYA = 2 5E+005 Wim?
Q(ATMS)Y A = 1.1E+003 Wim?

14



SMR Steam Generator

0 Summary:

Node 165 MELCOR MELCOR RELAP  SPECTRA

Ayax = 0.40 ayy = 0.95
g (code output) 3.8 0.47 0.30 0.25 MW/m?
Q/A (hand-calc.) 0.39 0.25 0.30 0.25 MW/m?
Node 168 MELCOR MELCOR RELAP  SPECTRA

Opax = 0.40 oy = 0.95
g (code output) CHF 0.73 0.34 0.35 MW/m?
Q/A (hand-calc.) ~0 0.36 0.34 0.35 MW/m?

0 Conclusion:
> In bubbly flow regime MELCOR overestimates heat flux
v by ~10 for default ayay,
v by ~2 for a,,,,=0.95,
v no effect of a,,,x above 0.95.
» Effectively MELCOR underestimates CHF by the above mentioned ratios.

» This conclusion was reached with MELCOR 1.8.6.
Input converted to MELCOR 2.x — approximately the same results obtained with
MELCOR 2.1.5540.

\
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PWR SG MELCOR Model

d Results of 1300 MW,, PWR, KCB, MELCOR 2.1
» Secondary side modeled by a single volume, CV-300

0 Summary

sV " - —___ "~ T =23.98

» No overestimation of heat flux. dryers
. CV-301
d Conclusion sgl-dome’ |3
> No effect in typical PWR SG geometry and modeling approach. ¥
. separators T
Seems to be SMR-specific.
» Is dividing secondary side of SG into a number of nodes £2.78 4 |*
(Control Volumes) a good idea? FL221 z'3 AN
L 21.87 = E‘.’ & ;g
- - T2 2 5
NIl = @ | e
Node 214 Node 221 . al); =
q(PCOL) = 1.8E+D05 W/m? q(POOL) = 1.5E+005 Wim? by || 19. 67 "o T
q(ATMS) = 0.0E+D00 Wim? g(ATMS) = 0.0E+000 Wim? 2 ~ - . =
QPOOL) = 5.8E+007 W Q{POOL) = 4.7E+007 W - I e = = 3
Q(ATMS) = D.0E+000 W Q(ATMS) = 0.0E+000 W , : =R =z 2 = |
QPOOLYA = 1.8E+005 Wim? QG{POOLYA = 1.5E+005 Wim? o e o = = [
Q(ATMSYA = 0.0E+000 Wim? Q(ATMS)/A = 0.0E+000 Wrm? o N - o 18.52 = 5 |4
T8 SEE 1 < o
& d = =
Node 211 Node 224 N ol PR 88 X X,
q(POOL) = 3.0E+D05 W/m? q(POOL) = 9.8E+004 Wim? by & 16.73 e o
g(ATMS) = 0.0E+D00 Wim? g(ATMS) = 0.0E+000 Wim? o i . -
Q(POOL) = 6.7E+007 W QPOOL)=22E+007 W il il N
Q(ATMS) = D.0E+000 W Q(ATMS) = 0.0E+000 W >R
QPOOLYA = 2.9E+005 Wimn? QPOOLY/A = 9.7E+004 W/m? = FLJ("],‘
Q(ATMS)A = 0.0E+000 W/m? Q(ATMS)/A = 0.0E+000 Wim? S ~ _15.13 15,13 [Poilerl-in
3 i| ¥ g 1513 HS-300-01

\
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Zircaloy Oxidation Model

MELCOR model:

logoT = 42.038 — 12.528 - log, T

1000 ¢
= = . X === Best-Estimate Curve Fit
Life function (T # const): : - PLOX.2365%SEy
t9 I PLOX + 2.365*SEy
LF =.f —d‘l9 == 1 100 _\\\ * N ® ANL Data
0T T SN \
t =21, T = const F, NN \ By or =—12.528-log,, T +42.038
.. . £ N e = 0.264:
> LF is dimensional [s] (?) = S - SE, 50.2645
> Atest calculation (T=963 K) results in E : I \
t ~40,000 s (in agreement with the ;3 i TNl e \
Figure), while from the formula results o ] S
t~283s : Y
Modification of documentation: S R A ER A AV Dt SO
t 700 800 900 1000 1100 1200 1300
LF = d_ﬁ =1 Temperature K]
0 T

t=r1, T = const R. Gauntt et al., Fukushima Daiichi Accident Study, SAND2012-6173



Zircaloy Oxidation Model

MELCOR 2.1 breakaway "
option (COR_OXB):
» By default the code adopts the pre-

+6 |- —

breakaway model (red line in the plot) +4 L —
without rls_lng warnings, which is non- 6.20 x 10% exp (-29077IRT) :
conservative for safety assessment *2- ~
» MELCOR 1.8.6 uses Powers model ol . 5
(NUREG/CR-0649) by default for & ;
oxidation, which has a different behaviour  ~¢ | ,— > 16X 10 exp (-52990/RT -
wrt version 2.1) S 5
on
i i i E -4}~ MONO-TETRA GONAL -
» ltis envisaged to adopt post .breaka\./vav = PHASE CHANGE OF b
model by default (more consistent with o . Zro, - 1,15 x 10% exp (~27340/RT)
i = — o - PHASE CHANGE -
code version 1.8.6) < 0F 2r- 0, SOLID ;>
s SOLUTIONS —

0l © LEISTIKOW (1975)
O WHITE (1967)

-12}— > HAYES AND ROBERSON (1945)  MELCOR 2.x default _

l l ] ] 1 | ] 1
5 6 7 8 9 10 11 12 13

104 ek
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Conclusions

Troubles and Issues

O Fukushima SFP4:

» SFP-BWR reactor type: radial core debris relocation option failure (Word 10 of COR_TST
card set to value ISPR=3, disable the two radial relocation models)

O SMR Steam Generator:

» SG secondary side: fine CV nodalization can lead to CHF condition encountered in high
void fraction volumes when high heat flux is involved

J Oxidation Model:

» Misdescription of the life function for time to breakaway in MELCOR 2.1 documentation

» Different default behaviour for the treatment of post-breakaway oxidation model with
respect to the previous MELCOR 1.8.6

Summary
O Wide range of applications of MELCOR

O Many years of user experience: code versions from 1.8.2,1.8.3,1.8.4, 1.8.6
(mostly used in the past) to recent 2.x applications
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