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`badc�eNfdg
hFiFjNhFkdjNiFeNlNadm�ndc�gFopgFmdeNgFq�fdgFc�gFrdc�lNmdsteNa�c�lNmdstc�iFqdlNiFeNlNadm�fdgFiFe�gFuvhFfdiFmdswg
lNm�eNfdg
hFadc�g
x�iFo�c�gFyzad{dgFqdr
| gFhFiFkdopg
ad}�iFm�gFc�c�adc�c�gFndadc�eNgFq |d~����������N�d� lNm�eNfdg
c�iFqdlNiFeNlNadm�i | opadc�ndeNlNadm�yzadqdkdjNg7����kdg
eNa�iF{dgFc�iFswlNmds
ad{dgFc�iFjNj�}�jNkdlNq�eNgFyzndgFc�iFeNkdc�gFo�ad}�admdg
jNgF{dgFj�lNm�eNfdg
c�iFqdlNiFeNlNadm�gFmdhFjNadopkdc�g
i
x�c�admdst{dlNc�eNkdiFj�}�jNkdlNq�eNgFyzndgFc�iF�
eNkdc�g
lNo�hFiFjNhFkdjNiFeNgFq�}�adc�c�iFqdlNiFeNlNadm�i | opadc�ndeNlNadm�����fdlNo�jNgFiFqdo�eNa�iFm�lNmdhFc�gFiFopgFq�gFmdgFc�s ~ qdgFndadoplNeNlNadm�lNm�eNfdg
}�jNkdlNq
opa�eNfdiFe�eNfdg
}�jNkdlNq�eNgFyzndgFc�iFeNkdc�g
lNmdhFc�gFiFopgFo�����o�i
hFadmdopgF�dkdgFmdhFgFrdeNfdg
hFadmd{dgFhFeNlN{dg
fdgFiFe�jNadopo�ad}�eNfdg
c�adqdo�lNo
c�gFqdkdhFgFq�lNm�eNfdg
kdndndgFc�ndiFc�e�ad}�eNfdg
hFadc�g
opa�eNfdiFe�hFadc�g
adkdeNjNgFe�eNgFyzndgFc�iFeNkdc�g
iFmdq�eNgFyzndgFc�iFeNkdc�gFo�ad}�kdndndgFc
ndjNgFmdkdy�opeNc�kdhFeNkdc�gFo | gFhFiFyzg
ad{dgFc�gFopeNlNyziFeNgFq��
��{dgFm�oplNyzkdjNiFeNlNmdstc�lNmdsteNa�c�lNmdstc�iFqdlNiFeNlNadm | iFopgFq�adm�c�gFqdkdhFgFq�c�lNmdsteNa�c�lNmdst{dlNgFx�}�iFhFeNadc�o�jNgFiFqdo�eNa�i
yzadc�g
ndc�admdadkdmdhFgFq�jNiFeNgFc�iFj�hFadc�g
yzgFjNe�opndc�gFiFqdlNmdswrdx�fdlNhFf�yzi ~ gFuvndjNiFlNm�eNfdg
hFiFjNhFkdjNiFeNgFq�fdgFiF{ ~ c�gF}�jNgFhFeNadc�}�iFlNjNkdc�g
iFe�c�iFeNfdgFc�fdlNswf�hFadc�g
jNgF{dgFjNo�c�gFndadc�eNgFq��
� m�eNfdg
adeNfdgFc�fdiFmdqdrdopkdqdqdgFm�eNgFyzndgFc�iFeNkdc�g
lNmdhFc�gFiFopg
lNm�admdg
c�lNmdstg7��s���hFiFkdopgFq |d~ hFjNiFq�aduvlNqdiFeNlNadm�adc�yzgFjNe
c�gFjNadhFiFeNlNadm�c�gFyziFlNmdo�jNadhFiFjNlNopgFq�lNm�eNfdg
c�lNmds�����o�i
qdlNc�gFhFe�hFadmdopgF�dkdgFmdhFg
eNfdg
f ~ qdc�adswgFm�ndc�adqdkdhFeNlNadm�c�iFeNg
lNo
jNadx�gFc�gFq�����qdgFeNiFlNjNgFq�hFadyzndiFc�lNopadm�lNo�kdmdqdgFc�x�i ~�| kde�i
c�gFiFjNlNopeNlNh
yzadqdgFjNjNlNmdstad}�lNmd��hFadc�g
c�iFqdlNiFeNlNadm�gFuv�
hFfdiFmdswg
c�gF�dkdlNc�gFo�gFuvndgFc�lNyzgFmdeNiFj�qdiFeNi
x�fdlNhFf�iFc�g
mdade ~ gFe�iF{diFlNjNi | jNg7����fdg
������lNmdeNgFc�mdiFjNo�i | ad{dg
iFmdq | gF�
jNadx�eNfdg
hFadc�gFrdeNfdg
kdndndgFc�hFadc�g
ndjNiFeNg
��� � ����iFmdq�eNfdg
jNadx�gFc�hFadc�g
opkdndndadc�e�ndjNiFeNg
��� ��� ����iFc�g
yzadqdgFjNjNgFq�iFo
����fdgFiFe�opeNc�kdhFeNkdc�gFo�x�lNeNf���opgFhFeNlNadm�lNm�c�iFqdlNiFj�qdlNc�gFhFeNlNadm�eNa�yzgFgFe�eNfdg
c�iFqdlNiFj�hFadc�g
qdlNophFc�gFeNlN��iFeNlNadm��
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ÆÈÇ ÉÉ ÉÉ
ÆÈÊ ÉÉ ÉÉ ËË ËË ËË ËË ÉÉ ÉÉ
ÆÈÌ ÉÉ ÉÉ ËË ËË ËË ËË Í ËË ËË ËË ËË ÉÉ ÉÉ
ÆÈÎ ËË ËË Í Í ËË ËË
ÆÈÏ ËË ËË Í ÐÐ ÐÐ ÐÐ ÐÐ ÐÐ ÐÐ Í ËË ËË
ÆÈÑ ÉÉ ÉÉ Í Ò Ò Í ÉÉ ÉÉ
ÆÈÆ ËË ËË ÐÐ ÐÐ Ò Ò ÐÐ ÐÐ ËË ËË
ÆÈÓ ËË ËË Ò Ò Ò Ò ËË ËË
Ô ÉÉ ÉÉ Í ÐÐ ÐÐ Ò ÐÐ ÐÐ Í ÉÉ ÉÉ
Õ ËË ËË Ò Ò Ò Ò ËË ËË
Ç ËË ËË ÐÐ ÐÐ Ò Ò ÐÐ ÐÐ ËË ËË
Ê ÉÉ ÉÉ Í Ò Ò Í ÉÉ ÉÉ
Ì ËË ËË Í ÐÐ ÐÐ ÐÐ ÐÐ ÐÐ ÐÐ Í ËË ËË
Î ËË ËË Í Í ËË ËË
Ï ÉÉ ÉÉ ËË ËË ËË ËË Í ËË ËË ËË ËË ÉÉ ÉÉ
Ñ ÉÉ ÉÉ ËË ËË ËË ËË ÉÉ ÉÉ
Æ ÉÉ ÉÉ

Öb×NØwÙdÚ�Û
Ü�Ý Þ Öb×NßdÛ
Ú�×NàdØtÚ�áFâd×NáFã�àdädâdáFãN×NåpáFæN×Nädà�ädç�æNèdÛ
é�ê�ë�ìFädÚ�Û
×NàdìFãNÙdâd×NàdØtídädåp×NæN×Nädàdå�ç�ädÚ�ç�ÙdÛFã�ÛFãNÛFîzÛFàdæNå
ï ×NæNè�æNèdÛ
áFðdåpädÚ�ðdÛFÚ�Ú�ädâdå�Ý

ñ�ò ó ô«õ�öø÷�ù�ú
û ü�ý�ù�û þ�ÿ�ý	û õ��
��èdÛ
ãNädìFáFã�âdÛFìFá���ídä ï ÛFÚ�Ú�Û��ãNÛFáFåpÛFâ�×Nà�æNèdÛ
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g=y3k�|e�3lc��hez{j3ser�|ehey3��y3��|e�3lcz{y3se|el�����y3k�hej3z�k�l�sey3��r�|el���he�3|ey�|e�3lcsey3�~l�k��3sel��3j3z�|e�3lcg=��ÛÜ|ey3y3suÝ��~Þ~ß�à��
he��z{l�k�i+l���|ey���áeq���nC���3he����y3�3lcr�sesey3�~����}�sehe�3�3l�k���}�z{z{l�|ek�he��r�su�3l�����k�he�3|ehey3��y3��|e�3lcq�ß�âx�~r�seseã3|e�3lc��sej3he�
r��3��|e�3lc��y3k�hej3z��3l��3k�he��nC���3lc�3r���he�c�3l�����k�he�3|ehey3���~he|e��|e�3lc�3y3�3r�sehe��r�|ehey3�������3l�z{lc���3y3�~��he��g=hei+j3k�lcm�n)o3o
�~r����3l�k�he�3l�����k�y3z���|er��3�3v�r�sey3�3lc��r�se��j3ser�|ehey3�3���~he|e��r�sek�l�r��3}~��hesesel����3sel��3j3z�áe�3áän
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�3r��3�3sehe�3i�he����|ehesesu��r�j3se|e}=nC���3lche�3he|eher�su��y3k�hej3z�sey3r��3he�3i��~r���k�l��3ser���l����3}~��Ý�w~�~ßå��y3�3|ek�y3sesel�����y3k�lc��sej3z{��n
�x��y3j3�3sehe�3i�|ey���áeq�����y3�3|er�he�3z{l��3|u�3y3sej3z{lche����y3k�l���l�l���|ey���hez{j3ser�|elcl���|el�k��3r�su��y3y3sehe�3i�he��r���l�����he��hel��3|
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g=hei+j3k�lcm�n)o3o Ý��~Þ~ß�à�� g=��ÛÜz{l�����j3��l�����y3k�z{l�se|u�3l��3r��3hey3j3k�r��3r�se}���he��he��|e�3lcsey3�~l�k��3sel��3j3z

����g=hei+j3k�lcm�n)o3o�|e�3lcy3j3|el�k�z{y3��|u��y3k��3l�k��3y3��he|ehey3�3��y3��l�r�����Ý��~Þ~ß�à�� l�sel�z{l��3|u����}�sehe�3�3k�he��r�suk�he�3i+��he�
���3y3�~��nC���3lc�3y3�3l���j3��l���|ey���hez{j3ser�|elc|e�3lcq�ß�âx�~r�sesur�k�lcz{r�k��3l����3}~sehe�3l���nC�~|u|e�3lche�3�3l�k���j3k���r���lc|e�3l
Ý��~Þ~ß�à�� i+r���z{y3�3l�suhe��j3��l���nC���3lcj3�3�3l�k��3ser��3lcy3��|e�3lcz{l�������he|e��|ey�|e�3lcsey3�~l�k���r���lcy3��|e�3lcsey3�~l�k���y3k�l
��j3�3�3y3k�|u�3ser�|elc��à�Ý���ß��8n�ÛØl�se|uhe���3ser���l���he��|e�3lc��l��3|ek�lcy3��|e�3lc�����3l�z{l�ã3�3y�k�l�sey3��r�|ehey3��r�sey3�3i��~r�sese��he�
|er��3l���he�3|ey�r�����y3j3�3|ul��3l���he����r���lcy3��k�l�sey3��r�|ehey3��|e�3k�y3j3i+���3y3�~�3��y3z{l�k���w~Ý��8n
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sehez{he|er�|ehey3����q�Ý���à�����}���|el�z�r������3y3�~��he����r��3sel oCp�n t�he��|e�3lc�~�3�3l��3�3he��nC�~��|e�3lcsel���|u��he�3lc|e�3lc|ek�he�3��r�k�l
���3y3�~���~he|e��k�l����3l���|u|ey�|e�3l�hek�k�l�sel��3r��3��lc��à�y3y3�3ã3r�j3��heseher�k�}�ã3k�l���j3se|e�8n����3lc��l��3|ek�lc��y3sej3z{��i+he�3l���|e�3lc��y3�3v
|ek�y3su|ey3�3he�cr��3��|e�3lcsel���|u|e�3lck�l�ser�|ehey3�3���3l�|e�~l�l���|e�3lc��y3�3�3he|ehey3�3��r��3�3áey3k�|ek�he�3��n�����|ey3|er�su|e�3k�l�lci+k�y3j3�3��r�k�l
j3��l��ZY-��r�se��j3ser�|ehey3����y3�3|ek�y3su�~�3he����he���3y3|u�3r�k�|uy3��|e�3lcq�Ý���à �3j3|uk�l�[3j3hek�l�����y3k���|er�k�|ehe�3i�r��3����y3�3|ek�y3sesehe�3i
|e�3lc��r�se��j3ser�|ehey3�3ã3�3k�hez{r�k�}~r��3����l���y3�3�3r�k�}~��}���|el�z���y3�3|ek�y3sänC��y3se���3j3z{�3l�k���he�3�3he��r�|elc|ek�he�3��j3��l�����y3k���y3�3v
|ek�y3suy3��q���à��~ßå��y3z{�3y3�3l��3|e��n

���3lcsehe��|uk�l���sel���|e����y3z{lcy3�3|ehez{he��r�|ehey3���3j3k�he�3i�|e�3lc�3r���he�c�3l���hei+��y3�3|ehez{he��r�|ehey3���3�3r���lc����w~�~ß��8nC���3lc��y3�3v
|ek�y3susey3i+he�c�~r���l���|el��3�3l����3}~rcsey3��r�suq�Ý�ßå���3j3|u�3y3�~����y3�3�3he|ehey3�3��|ey�r�sesey3�x|e�3lc�3j3z{�3��he����r���lcy3�
����à��~Ý��x|ey���y3�3|ehe�3j3lc��y3k���l�����y3�3�3l���|ehey3���3l�}�y3�3��k�l�r���|ey3k�����k�r�z���hei+�3r�sän��~se��y��3y�he��y3ser�|ehey3��y3��|e�3l
r�����j3z{j3ser�|ey3k��3}~��sey3��he�3i�|e�3lc��j3k�i+lcsehe�3lc���3l������3r�se�3lche��k�l�r�sehe��l�����y3k�l�r�����sey3y3��he�3�3he�3he�3j3r�sese}=n



ñ
ò]\
ñ æ�ç�è�é�ê�ë�ì�í�ë�ì�î�ì�é�ê�è�ê�ï�ð�é
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L1−CL: NC at pump outlet
L1−CL: NC at RPV entrance
L2−CL: NC at pump outlet
L2−CL: NC at RPV entrance
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L1−HL: NC at RPV outlet
L1−HL: NC at  SG1 entrance
L2−HL: NC at RPV outlet
L2−HL: NC at SG2 entrance
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ICARE2: Surge Line (SL)−Rupture
SR5m32: SL−rupture Ex5C2
SR5m32: SBLOCA, Ex5C2
SR5m32: SL−rupture 5B2k
SR5m32: SBLOCA: Ex5B2k
SR5m32: LOOP base case 5C2
SR5m32: SBLOCA  Ex5B2 
SR5m32: LOOP: Ex5C2xS(Jul99)
SR5m32: SL−rupture: 5B2k
SR5m32: SBLOCA  Ex5B2 (no N2)
SR5m32: SL−rupture  Ex5B2kxL
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