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Performance evaluation of EPDM at elevated temperature
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In Japanese BWR utilities, silicone rubber(VMQ) or fluoro rubber(FKM) has been used as a sealing material
for the PCV upper flange and so on. However, these materials are not suitable for such use under the combined
conditions of high-temperature steam and high-radiation dose by severe accident, so there is a possibility to
reduce the sealing function that leads to a PCV flange leakage. Therefore, in the BWR plant owners recently
decided to adopt an "improved EPDM" which has excellent characteristics against high-temperature and
high-radiation emission conditions as the sealing material for the PCV upper flange.

In this paper, we explain the result of the compression set test and the leakage test using a small flange
simulating the actual PCV upper flange under high temperature condition up to 300°C.
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Fig.1 Structure of PCV upper flange
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Fig.2 PCV upper flange (enlarged view)
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Fig.3 Flange behavior under high pressure condition
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Fig.4 Leakage mechanism of flange portion

Inner
fluid
—_—

PR TlE, PCVEDL—Abt e L THTICEA L
R EPDM BEHZDUNT, SA BRER A5 L CHEME L
7= FRtaBRIZ DVl B,

« TEREAAOT HalliR, SMBlHER
CFHET T VR LTIV T T DR VTR A

VERER

3. EMKAVT HARR USMEIFERR

31 EMKAVY HaAER

U, ERRREEIC T — L LTRY, b
MBS AR IRWGE, ERRIED DR 5 & 58
BITTCOAE T (AR T 528, ERERIETE
BT 2SI L 0B LIEGAITE, EHERED S
fiRfit L C b SR T IR LT LE D,

DI TTREOFHIO—DIZ, KA T #
2 | TTIS K 6262 (I =1 2 Je OBAFT ¥ =2 A~ 1R,
iR ORI I81T D HAMEARA T HRORD ) | 12T,
JEAEARAOT HROREFEEPBE SN TEY | &
FE A AT HERITSERITTTOATIE T LTIREEE 0%,
JEAEIRAED B L T AT I LT2RE
Z100% & LTERSILTCND, (Figs)

Cs=(h0-h2)/(h0-h1)x 100
Cs:Efgsk A VDT # (%)
hO:EXER r D T D E & (mm)
hl1:HEBR R OEMBEHOE S (mm)
h2:EMBAEENSIY S LIEEBRAFORE S (mm)

Fig.5 Method of calculating compression set ratio
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Fig.7 The result of Compression set test
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Fig.8 Arrhenius plot data of up to 300°C
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Fig.9 Thermogravimetric analysis test results

ZNHOREENS, BB EPDM AMEHT, 200°CH> 5
300°COH LzEE e LR~ OETH D | IREE L
(2 & B2 BB TEAE LT 2 FTREME R
EEZLNDZ EDE KI300CE TORSKEREE F &
TERNH I TRE 2 > — /WG D LR C& D,

3.5 SMERRER

PACDHEA TND LB 2 BALD 265°C, 336 HFfH] (Test
No4-3) KU300°C, 168 IR##] (Test No.6-3) i
DINBIERRE R 2T, SRR Tl SR OFhm
ORI Z., A IS CEIlr L, NEOIRREIC
DN THHERE T T,

PBRA (TestNo4-3) O/MEIE, HERFEINTWD
M OREITRIE 27 T > 7 DHERSTZD, v —
IV TR IR S e T2, B L= NS
W, JIED 7 7 v 7 13REOHRTH Y, NHEICHE
WIIMER SN2 o Tz, £, WL, BETHY,
R ORLTOBEEE (])70 ) LRI TH -7z,

(Fig.10)
|Sea|ing surface

|Sample appearance |

Surface hardness of

seal surface:73 degrees

Sample cross section

Fig.10 Photo of sample after test(Test No.4-3)
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Table 3 Test condition
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Table 4 Test condition
Test | Radiation dose Heating
No. Exposure environment Test environment
Environ | Temp Time Environ | Temp
| kGy | - c hr - c
7-1 1000 Steam 280 168 Dry 280
8-1 1000 Steam 300 168 Dry 300
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