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- WEBE L~V 3 I HIM S (LOCA) %O M A#IREV S 27 2 (Additional
Containment Cooling after LOCA)
- REDHE L L AR RS A B X 54 ECCS OfEENAREE - RHIOB/REL L e —
L R S FRE TR (Mitigate consequences of a B-DBA:
Failure of all ECCS (Long SBO or/and loss of UHS)
b FERE
SEHR IZB 2 LA EI OF%EE (SEF:Special Emergency Function) & LOCA % DF&AIE
#tnHl (PCCF:Post-LOCA Containment Cooling Function).
Z OF#MEIE LOCA K IZHF.L DK During a LOCA the SEHR system

may be employed to provide make-up water to the Reactor.

The SEHR System [Zf5a%FE % FHH&AE (SEF : Special Emergency Function) & LOCA %
DN EZRHE] (PCCF: Post-LOCA Containment Cooling Function) ##§8EH 3518001
SNnT-jtigk ¢, EWIERSEA (L-SBO) & (and/or) B— kI > 785 (the loss of UHS)
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FRIZLL T OmAE— R CRIGT 5,
(1) #EzmHE (CC:Containment Cooling) .
(2) JFLd K ORMAE TN H (RC&CC : Reactor Core and Containment Cooling).
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SEHR — Special Emergency Heat Removal System
Overview: All ECCS in KKL & SBO-SEHR

H Not- und Nachkihlsysteme Containment Isolations
2 diverse KKL £ System zum Einschluss
ShUt down SyStemS von radioaktiven Stoffen
2 diversitare Abschalt- - -
Systeme: 1 Hochdrqckelnsgmse» HPCS
1 N2-Stab Schnellabschalt- system mit:
system

1 Dieselgenerator mit & GWD

1 eigenen Grund-
wasserbrunnen

1Bor-Vergiftungssystem

16 ADS | 16 redundante ADS-

Druckentlastungsventile

= HP-Diversitat

1 Hochdruckeinspeise-
system mit: RC'C
Restdampfturbinen-
antrieb

2 Niederdruck-
Einspeisestrénge mit:
4 Niederdruck-Pumpen
2 Dieselgeneratoren

2 LPCl/ 2 Notkuhltirme mit je

. i 2 Niederdruck-Pumpen
eigenen Grund

2 Autarke
Notstandstrange
(= SEHR-System) mit:

LCS - 2 Dieselgeneratoren 2 SBO-SEHR
wasserbrunnen e BTy uh% iy 2 eigene Grund-
& EWS HPCS Hochdruckkermsprohsystem wasserbrunnen & 2 GWDs

& GWD

lwasser
KAKO Kaohkendensatbohalk,
DG Dieselgenerator

2 SEHR(Special Emergency Heat Removal System) D Z#itmk (74 7> a4 v b)
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(3) RCIC (R ¥ — v BiEh)

(4) HPCS (KJEITHIT/K) +DGGENN)

(5) SBO *% i SHER OKJFIX 2 Rl TAK) + 2DG GEIN)
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d. SEHR ¥ 27 LAOKRIEH IHEEE (SEF) E—RFD4k

SEHR A7 A& FpikIEs ARE (SEF) E—RTHEATIIEEIE. TNEBEETHAMNT
AEMLETF B&512 SER E—RIZBRIE (locked in) &b, SEHR S XT LMD SEF E—FRI& PSA
Level 2 (Beyond-DBA) #ZEELI-RETEHSTNS, COVRTLDELRRETEEILUTORE
YTHb,

(1) SEHR [& SEF E—FZBE#hi2EIL. 10 BfICh > TR T H5BFEEE T 5, SEHR &
SEF E—FT 10 BREMEBIL =R (3, BEE D FHIREICKVEISEGRETESD,

(2) SEHR & SEF THEEIT 556 . 10 FE D BEMESZ SO TEIMEFRDE—HMEEZEE
THEEDIC ERROBWE —HELHIEBTDOE—HEEZEEL TS,

(3) SEHR [ZHENHER(ADS) DBV THEE DREEENFBRELUTIZGREED
BHREREARENERT 5, Chik. LOCA FFDKRE DR LFHFTEETHS US 10CFR
50.46 il B %o

(4) SEHR [X ADS BN DEAHIIFIT—IL D REEERENHBRMBEUTLADKLSIZEHRE
9% (The maximum suppression-pool temperature at termination of reactor blowdown
through the ADS to acceptable limits) ,

(5) SEHR ¥ RXT L& SEHR D—E DL R T LDOHEBEOCHE T SHAKELTHLARESE
RSB YREEZITRERETET 5 (Failures in the interfacing systems shall not
propagate to, or affect the performance of, the SEHR system)

(6) SEHR AT L[ LOCA ZDIEMARNHEEEZ . MEBRICIAZREFLERFELUELE
#%(ZH #4539 % (Designed to withstand and be capable of functioning properly during and
following a safe-shutdown earthquake (SSE) in order to provide the post LOCA
containment cooling function) ,

(7) SEHR Y RTLIZLUT ORI ERICHLTETOMBLEENEBETHEE
(All components and piping are capable of functioning during and following the non-
coincidental external influences) :

Hok, HhE, KK, ER5E DREIE T 4% (floods, earthquakes, fire and third party actions).

(8) SEHR L AT LI SEF E—FDEIZ . KKBFFE LUK KRICHHEET HKLIICIHET
% & (Pprotection against fire and continue operation during and following a fire) .

(9) SEHR Y AT L[, F4IZRT KIS, TERIFR | OFREECUINML ., T ORHEZE
FER(FT. K, AR, K E DHMIERICTT R ST & (System is housed in a
dedicated bunker that has been designed and built to Seismic Category I. The bunker is
designed to protect the housed equipment from external fires, aircraft crash penetration and

any detrimental effects of floods).



Essential Consumers incl.

Division 51 & 81 Diesel Generators

—

Ground
water

2]
|S¥YSTESWP-11801; 12001]
[S¥STE/SWP. 31001 — 03; 32001 - 03]

y 4

Main Pumping
[SYSTFPMP-—-01 - 02]
[SYSITFIPMP-11/01 — 0]
[SYSTFPMP-1201 — 05]
[SYE&TFSUC---'01 - 03]

Minimum Flow Bypass
4 [SYSITEMFE-21/01 - 05]
[S¥S! TEMAFB-2201 - 05]

SEHR Heat Exchanger
[E¥STF/HX-—---01 - 03]

SEHR: Special Emergency Heat Removal

System — Block Diagram
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SEHR-

|_Kammer

0.0m (332.2 muM)

Reactor Pressure Vessal

| Grundwasser

Ischer q
-7.0m (325.0 miM) ———— DDDD Diesel Gen
SEHR-Bunker
-9.0m (323.0 MiM) - ——— ke
-11.0m (321, —
SEHR Heat
Exchanger
= -22.0m (310.0 muM) &=t
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i ]
o [°—— Grund
3k 51TF31D010 —
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Bunkered System SEHR below KKL with its 2 D/Gs and ist 2 redundant ground water dwells. In blue:
the water levels of river Rhine and of the groundwater dwells. Pumps at the bottom of the dwells. Enough groundwater to cool the
Decay heat. Water proof, airplane crash safe, terror safe. Safe to the 1E-5/y Earthquake in Switzerland
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Containment Druckentlastungs-System
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£1 REE - FEEFOKMESRIHERNTE L E FCVS O HK

(1)Preventing C/V rapture
(2)Preventing Radioactive material exhaust

Fukushima Daiichi NPP
#1 C/V 7bar + Vent + H, Explosion  ~1day
#2 C/V 7bar + No Vent + C/V rapture ~3.5day
#3 C/V 6bar + Vent + H, Explosion ~3day

Prevent over-pressure C/V rapture + Exhaust of Rl and H,
- Filtered Containment Venting System (FCVS)

Prevent over-temperature C/V rapture + H, leakage
- Special Emergency Heat Removal System (SEHR)

FCVS (Filtered Containment Venting System)

Backfitted on 1992 for DiD4 (mitigation of Sever Accident) Stuck

Rapture Disk
(~3bar)

]

MOV MOV

Normal  Normal '\ '\
Open Close

NaOH

YYYYYYYY] YYYYYYYY]

Solubility pH10 -5 v Al v —[
Solubility pH7

Prevent C/V overpressure failure DF > 1000 aerosol
Capture radioactive materials > 100 I,
Feed and Bleed under Long SBO & LUHS

X7 7 4NE—fFERRAEIRR AT A (FCVS) OB ZHEX



) Alternate activation:
: System Schematic -manually

-via rupture disc
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4. REEELEEH TAT VT
FCVS D%t %2 £ 212737, M Es% 5HE SSE (10-4/y. 310gal) | AREEE 1% (37.5MWth) |
3.1BarAbs (0.31MPa), 134.7°C, FCVS O{EEhEEIT 50% X 2 T, RIKAKI R
17.36kg/s &5, 1988 FITHIHIZR AN H S 41, 1992 FRITHIHIEN: (N7 74w 8) &7
277,

FCVS OfEENX, DT 7N Thsb, M1 20K 5 ITEEENFREELEIELRLT
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TENRT, R b7 g F— (A7 F3=) 1LV FP 2 LT R ENH RV M5,

# 2 FCVS 0% B & itk

FCVS: Objectives and Design

Generally: Mitigate consequences of a B-DBA: Failure of all ECCS
(Long SBO or/and loss of UHS)

The main design basis aspects are:

-FCVS is classified as Seismic Category | and is designed to remain functional during
and following the SSE ( 1E-4 y: 0.31g PGA + safety margin).

+FCVS complies with the requirements of HSK AN-2026, Rev 1, “Filtered Venting for
the Contaminants of Light Water Cooled Reactors — Design Requirements”, that is at
1% decay heat, 37.5 MWth, 3.1 bara, 134.7°C, provide a minimum flow rate of
17.36kg/s

Filtered Containment Venting System

Required by ENSI/HSK in 1988,
backfitted in 1992
Vendor: Sulzer-CCl

- Defense in Depth Level 4: Mitigate consequences of a B-DBA: Failure of all
ECCS from a Long SBO or/and loss of the Uninterrupted Heat Supply (UHS,
Rhine & groundwater)

The Filtered Containment Venting System (FCVS) safety-related functions are:

. Controlled venting of the containment atmosphere to protect the containment
from an overpressure failure during an accident that exceeds the design basis.

. Retention of a portion of the radioactive aerosols (min. Decont. Factor 1000)
and elementary iodine (min. DF 100) from the containment to minimize off-site
dose (retains up to 150 kg of aerosols without loss of filter efficiency)

. Able fo provide continuous containment “feed and bleed”-functionality after a
Long SBO & Loss of UHS. Removes post operation decay heat of 37,5 MWt (=
ca. 1% nom. power, after ca. 6 -10 h) from the suppression pool =
containment > FCVS. Avoids severe contamination of the surrounding.
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FCVS oftEh U (7 7457V 7) K1 4157, AA ZAHHIYS R HSK OE®H 7~ R-42
OFEAEIC L . O E S 2.25Bar (0.225MPa) UL . @#ex £/ 2.25Bar (0.225MPa)
UTODOEIITH > THEMEZZNKEZRE 6%LL LT 45,

FCVS: Simplified Schematics:
containment = rupture disk = filter scrubbers - stack

Versinfachtes Uobersichtsce
Fig 13 Containment-Druckentiast ystem
mL L s i Kemkraftwerk Leibstadt

Japan Delegation 2011-11-11 Folie 4

13 FCVS o)

Containment Druckentlastung
KKL (FCVS)

Kriterien fuer die Auslossung

Anordnung - n h
durch Einsatzleiter p<2.55 bar Ha s 6 Vol 3 0> 255 oo
HSK [R-42] (nbsl (abs}
o
Freigabeantrag durch
KKL on HSK [R-42|
| OOER |
STRAHLENALARM Berstscheibe hat
ausloesen angesprochen
| ip>3.2 bar inbsh

Containment
Oruckentlostung
durchfuehren

14 FCVSOE®ERE (77147 V7)

11



QDG 77F ¥ —T A AV PWHLILNDT, T7F v —F 4 AZIZWHNIANT
BEF AT 5, SBO OHA CHIEEMEIZ X 2iEMEERIESC MO f 2 5iEh4 2 ER ik L
Bald, IERY Y 7 MK D FE A FAEETR Y M5,

BI1 51F_ hT7 4 v Z—DFREVHETH D, N MRFEOEK[DE
FAEEET, A7 T N—=OKEKRM 3 mDGEDT —FZRrLTW5D,

FCVS #8325 121%, ok 2 FMICiE L TR LER S 5,

B &y Ehlo

| “ 4] ; . SR L
| ! S U i A /i ool A
| H | A 3 d [ _.’I. 1 ..-' o
[ Y/ ; ; // S B R e
| [ oo ! 3 o | AT A A
25 S S PN : ! L O WPl o
| ! J ' / A I WLt & .
TR i B R -
_,E P -,r.' . [, ". e e e
z P S 7 " o W N WS S P -
g f R 2F vttt 1098 - 1 s
5 I' ! AR I . N
(] | : | ! | i "
Il '. ._ H -
1.5 ]I' i { - 1 bt o e o
1 1. L H
I Medum: Saudampl - e
. | | == Tos
|Wamrﬁbeldecxung: 3m| | PRI
1 -1:' G l'i""""i"rr‘.'*-'l ----- - ---1;-- — -iun '-'T- 1
1] 1 2 k] 4 L & 7 8 k| 10 1 12 13 14 15 18 17
Duschfiuss aus dem Cortainment, kal's
Charakteristik des Systems - Durchiluss = FlContainmentdruck) bei ausgewahlten Drosselklappenstellungen
15 FVCS OJishke: (N> MNFOEEE &R Y ERORAEZET, KEKAL 3 m)

5. HAD BWR IZx L TORS
BRELTOY R7 i i L, 7 4 VA —(F& X2 h 2T A0 RIECIERE B Z
ROMpERR e EORBEEEZEQHRET L, 74 Vv Z— L A N OMEREZ EEIITHIE T
LENULETHD, MEDO Y RV FHMINNEROALEZEZBR L TWDHEEZ L, HEHE
Win EONEGEEEB LI2HEORY NOFHEICOWTELRFNT2LERH S,
7233, Leibstadt | BWR T > T%H . BWR/6 T Mark-III B D K & 72~ WEE N H D |
NVF#®$%@¢%?7??*?417@%ﬁﬁ@2p%%@KNVF®%UﬁKOD
TEZDZERMETH D, FHT, BRNETRbNHAICYH., SMB~D k% 1/1000

szézkﬂf%é®m\%ﬁm@%%(Aﬁ~F)@mkawﬁﬁﬁ#ﬁKﬁ%?

bHLEEZADND,

12



