
Increase of the temperature indicator of the upper bottom head of  
the Reactor Pressure Vessel (RPV) of Unit 2

１． Overview  
 On Feb. 2, the temperature indicator of the RPV upper bottom head (0°) started to rise. 
 On Feb. 3, we changed the balance of water injection flow (decreasing 2m3/h of the water 

injection through the core spray system and increasing 2m3/h of the injection through the reactor 
feed water system). On Feb. 5 and 6, we separately increased 1m3/h of the water through the 
reactor feed water system. 

 On Feb. 7, the temperature rising slowed down and we increase 3m3/h of water through the core 
spray system in order to decrease the temperature indicator surely. 

 Since Feb. 7, we monitored the temperature, but on Feb. 11 the temperature indicator rose again 
and therefore we increased 1m3/h of water through the reactor feed water system. 

 However the indicators kept increasing and therefore we further increased 3m3/h of the water 
through the core spray system, up to 9.9m3/h on Feb. 12 

 Other temperature indicators installed in the RPV and PCV or the temperature indicator of the 
upper part of RPV support skirt junction, which is around the upper bottom head of RPV, tend to 
decrease.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

２． Status of RPV cooling 
 Although the temperature indicator for the upper bottom head of RPV (0°) increased, considering the 
following points such as historical data of temperature indicators for other parts affected by increase of 
injected water and so forth, overall, we judge that the reactors are cooled properly.  

① There is only one point where the temperature rose and the indicators including those for  
nearby areas show decreasing tendency (Fig.1) 

② The temperature indicators around the RPV and in the PCV show decreasing tendency and 
therefore we could assume the whole facility is overall cooled (Fig.2). 

③ Considering the relation between the PLR entry pressure and the water amount through the 
reactor feed water system, there is presumed to be some water around the point and it should be 
cooling (Figs. 3 and 4). 

④ As a result of sampling of gas in the PCV, we have confirmed that there has not occurred any 
criticality (Xe-135 was below detection limit) and that there is no increase of radiation (Cs-134 and 
137) (Table 1). 

 
３． Further responses 
 So far we have tried to confirm the actual condition and the mechanism of temperature increase and 
considered the way of cooling and implementing countermeasures. 

However, most of the results obtained from the above indicate that the temperature indicator 
malfunctions rather than the temperature actually rose (e.g. Fig. 5). 

Considering this situation, overall, we judge that the reactors remain cold shutdown but we will take 
measures shown as below. 

 Monitoring the temperature indicators of the RPV and the PCV including the indicator at stake.  
 Investigating the causes for the indicator rising without excluding the possibility of the actual 

temperature rising. 
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Fig.1 Historical data of temperature around the bottom 
of RPV Fig.2 Historical data of temperature of RPV and PCV 
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福島第一原子力発電所 2号機　温度に関するパラメータ（代表点）
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【留意事項】
各計測器については、地震やその後の事象進展の影響を受けて、通常
の使用環境条件を超えているものもあり、正しく測定されていない可能性
のある計測器も存在している。プラントの状況を把握するために、このよ
うな計器の不確かさも考慮したうえで、複数の計測器から得られる情報を
使用して変化の傾向にも着目して総合的に判断している。
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Parameters concerning the temperature of Unit 2 at 1F 
Feed water nozzle N-4B 

S/C pool water temperature A 

S/C pool water temperature B 

Temp. of upper CRD housing 

Upper bottom head of RPV 

Safety relief valve leakage detector 

RV-2-71A 
Main vapor isolation valve leakage 
detector 2-86A 

Reactor suppression 
chamber gas temperature 

D/W HVH return temp. 
(HVH-16A) 

To S/C 

Temp. of upper RPV 
support skirt 

Temp. of upper RPV 
drainage pipe 

Safety relief valve leakage 
detector 

Main vapor isolation valve 
leakage detector 2-86A

N.B. 
Some of the indicators are used under the situation in which they are 
originally not supposed to be due to the earthquake and subsequent 
events and therefore they may not work properly. In order to 
understand the plant status, we consider this factor, information 
obtained from multiple indicators and the variation tendency. As a 
result, we judge the status in a comprehensive way. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Table 1 Sampling result of gas in the Primary Containment Vessel (vial container) (Unit2) (Bq/cm3) 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

PCV gas management facilities (vial container (entry side)) Nuclides 
(half-life) 2012/01/11 2012/01/18 2012/01/25 2012/02/01 2012/02/06 2012/02/12 

I-131 
(Approx.8days) 

N.D. 
(<1.3×10-1) 

N.D. 
(<1.5×10-1) 

N.D. 
(<1.5×10-1)  

N.D. 
(<1.3×10-1) 

N.D. 
(<1.3×10-1) 

N.D. 
(<1.3×10-1) 

Cs-134 
(Approx.2 years) 5.1×10-1 6.0×10-1 6.7×10-1 3.5×10-1 N.D. 

(<3.3×10-1) 
N.D. 

(<3.1×10-1) 
Cs-137 
(Approx.30 years) 5.6×10-1 7.1×10-1 6.0×10-1 7.4×10-1 5.4×10-1 N.D. 

(<3.7×10-1) 
Kr-85 
(Approx.11years) 1.8×102 4.1×101 N.D. 

(<2.7×101) 
N.D. 

(<2.5×101) 
N.D. 

(<2.6×101) 
N.D. 

(<2.6×101) 
Xe-131m 
(Approx.12 days)

N.D. 
(<3.6×100)

N.D. 
(<3.6×100) 

N.D. 
(<3.6×100) 

N.D. 
(<3.0×100) 

N.D. 
(<2.9×100) 

N.D. 
(<3.0×100) 

Xe-133 
(Approx.5 days) 

N.D. 
(<2.6×10-1)

N.D. 
(<2.7×10-1) 

N.D. 
(<2.5×10-1) 

N.D. 
(<2.5×10-1) 

N.D. 
(<2.5×10-1) 

N.D. 
(<2.4×10-1) 

Xe-135 
(Approx.9hours) 

N.D. 
(<1.1×10-1)

N.D. 
(<1.1×10-1) 

N.D. 
(<1.1×10-1) 

N.D. 
(<9.5×10-2) 

N.D. 
(<1.0×10-1) 

N.D. 
(<9.5×10-2) 
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Fig.3 Cross-section diagram of Reactor Pressure Vessel and 
reactor feed water system 

Fig.4 Estimated water level and the water amount of the 
reactor feed water system in the annulus part 

Fig.5 Example of the fluctuation of the temperature indicator for the upper bottom head of RPV 
(0°) (one-second sampling) 
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