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Fig.4.1.2  Structure and contents of Plutonium and enriched Uranium storage container
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Fig. 4.1.4 Work flow of the correction work and response to the accident (1/2)



Fig. 4.1.4 Work flow of the correction work and response to the accident (2/2)



Fig. 4.1.5  The same protective gear which the workers put at the time of the incident occurrence
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Hood (H-1)

Fig.4.2.1  Plane view of PFRF 

Room No. 108

1F Plane view
Shaded line shows the boundary of controlled area.



Fig.4.2.2  Outline of hood (H-1)

1  Body
2  Air supply gallery
3  Sliding glass window
4  Gas handle
5  Fluorescent lamp switch
6  Power outlet
7  Power indicator lamp
8  Water supply handle
9  Fluorescent lamp
10 Baffle plate
11 Sink covered with lead
12 Drain pipe



Fig.4.2.3  Location of the five workers in Room No. 108 at the incident occurrence

Storage container

Hood
(H-1)

Information based on the hearing on June 6.

A Contract-based worker 40's

B Contract-based worker 30's

C Temporary-worker 40's

D JAEA staff member 20's

E JAEA staff member 50's



Fig.4.2.4  Greenhouse



Fig.4.2.5  Sealed place

Sealed place
(outside wall)

1F Plane view 

Shaded line shows the boundary of controlled area.



RainContamination incident occurrence
around 11:15 June 6

Dose rate

Rise because of rainning

Fig.4.2.6  Indicated value trend of monitering post (P-2)



Fig.4.2.7  Indicated value trend of ventilation dust monitor at PFRF
               (June 5 - June 14, 2017)

Ventilation dust monitor (α)

Indicatid value of
ventilation dust 
monitor

Contamination incident occurrence
around 11:15 June 6



Fig.4.2.8  Indicated value trend of room Pu dust monitor No.2 (Room No. 108) at PFRF
                (June 5 -June 14, 2017)

Indicated value of
Pu dust monitor

Indicated value of room Pu dust Monitor No. 2 (Room No. 108)

Contamination incidence occurence
around 11:15 June 6

19:40 June 6
Filters replacement

13:55 June 6     Indicated value: 4.4 (s-1)
Weekly average density(Bq/cm3)
=4.4 (s-1)×Density convension factor÷168(h)
=5.3×10-8

Density convension factor: 2.0×10-6 (Bq/cm3・h)
It is below the limit of 239Pu in the air; 7×10-7(Bq/cm3).



Fig. 4.2.9  Measurement results of surface density

Upper line: αray
Under line: β(γ)ray

Glove boxes

Hood
(H-1)

Room No. 108 Next page



Surface Concentration Measurement Records 
Building Plutonium Fuel Research Facility 
Measurement Date 
and Time 

18:36 – 18:55, June 7, 2017 

Measurer 
Ray type for 
measurement 

☑αray ☑β(γ)ray 

Measuring 
Instrument 

Radioactivity Measurement Device 
(ES-7284) 

Measuring Method Smear 
Unit 
Condition of 
measurement 

Wiping effect: 10% 

Remarks No  : Measuring Points 
Notes 
①～⑭ : Measuring Points

Bq/cm2



Fig. 4.2.10 Record of the measurement of dose equivalent



Fig.4.2.11  Placement of radiation control monitors at PFRF

Room No. 108

RD: Room dust monitor
P  : Pu dust monitor
SD: Ventilation dust monitor
I～V: γray area monitor



Fig. 4.2.12  System diagram of ventilation dust monitor and room Pu dust monitor No.2 (Room No. 108)

Stack2F (Ventilator room)

Air concentrated collection device

Return to exhaust system

Room No. 108

Ventilation dust monitor

Room Pu dust monitor No. 2
(Room No. 108)

Radiation control measurement room



Fig. 4.2.13 Ventilation system at PFRF

①1st system: Ventilation of glove boxes
②2nd system: Ventilation of hoods
③3rd system: Ventilation of Room No. 108



Storage container

Inside the hood

Floor in front of the hood

Fig. 4.2.14  Situation around the hood (H-1) after the incident occurrence

Photos taken on June 7, 2017



Fig. 4.2.15  Continuous monitoring of the storage container by TV camera

Hood (H-1)

Storage container

Plutonium・enriched 
Uranium lorry for 
controlled area



Fig. 5.1 Trend of the values indicated by the monitoring  post (P-2)



Fig. 5.2 Trend of the values indicated by the ventilation dust monitor of PFRF

Fig. 5.3 Trend of the values indicated by the room Pu dust monitor No.2 (Room 
No. 108) of PFRF
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FIg. 6.2.2 Storage container equipped with fall prevention device, with its 
lid fixed
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Fig. 6.2.4 Storage container put in the glove box



Fig. 6.4.1 Assumed image of the storage container containing 
nuclear fuel material



Fig. 6.4.2 Upper part of the storage container after the resin 
bags burst



Fig. 6.4.3 Appearance of particles scattered on the curing sheet in 
front of the hood



Fig. 6.5.2 Photon energy spectrum of smear sample by Ge semiconductor 
detector

Fig. 6.5.1 Photon energy spectrum of smear sample by Ge semiconductor 
detector



Fig. 6.5.3 Photon energy spectrum of smear sample by Ge semiconductor 
detector

Fig. 6.5.4 Photon energy spectrum of smear sample by Ge semiconductor 
detector
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Table 4.2.1  Intranasal Contamination Check Result 

Worker αradioactivity (Bq) 
A N/A 
B N/A 
C 13 
D 3 
E 24 

* Measuring instrument and result for this intranasal contamination check
are shown in Attachment 6.



Table 4.2.2  Measuring Result of Lung Monitor  at 
Nuclear Fuel cycle Engineering Laboratories 

( June 6, 2017 ) 

Worker Radioactivity (Bq) 
Pu-239 Am-241 

A < 2.2×103 < 7.1×100 
B < 5.6×103 8.5×100 
C < 6.0×103 1.2×101 
D < 1.4×104 1.3×102 
E 2.2×104 2.2×102 

Note 1: “<” means no detection of radionuclides, that is, the nuclide is below the value. 
This value differs by amount of natural radionuclide in measured person’s body, 
etc. 

Note 2: The table values are as of June 6, and the values might be changed by future 
measurements. 

Note 3: Specification and measuring methods of lung monitor are shown in Attachment 
7. 

Note 4: NIRS, QST announced about the measuring result of lung monitor on June 12, 
2017, “Lung monitor measurements have been implemented 3-4 times. No clear 
energy peak of Plutonium can be confirmed for all by any measurement. Energy 
peak of Americium can be confirmed in measuring data of some persons though, 
the level is decreasing.” 



Table 4.2.3 Events in chronological order 
Date Time Event 
June 6, 
2017 

Around 
11:15 

During inspection work of storage container containing nuclear fuel 
materials (work with a hood (H-1)) in Room No. 108 (controlled area) at 
PFRF, it is confirmed the resin bag in the storage container was broken, and 
the possibility of radioactive contamination of five worker’s bodies was 
confirmed. The five workers wore half-faced masks. They wore cloth gloves, 
rubber gloves①, rubber gloves② from inside in triplicate for the protection 
gloves for this work. 

Around 
11:20 

The worker in Room No. 108 requested to interrupt the operation of molten 
salt electrolysis furnace in Room No. 101 in the controlled area by 
telephone. 

Around 
11:23 

Worker A reported to the director of Fukushima Fuels and Materials 
Department who is the facility management supervisor on the occurrence of 
contamination by telephone. 

Around 
11:25 

Two staffs of the Radiation Safety Management Section II arrived at PFRF. 
The staff of Radiation Safety Management Section II confirmed Pu dust 
monitor No.2 (Room No. 108) indicated a normal value. 

Around 
11:30 

The section staff confirmed radiation monitor showed no abnormality. 

Around 
11:35 

The section staff (one of the two above) entered the controlled area. 

Around 
11:37 

The section staff confirmed no contamination in the corridor of the 
laboratory. 

Around 
11:37 

The 5 workers confirmed contamination of all members as a result of using 
an α ray surface contamination checker for themselves. 

Around 
11:48 

The facility management supervisor reported to the liaison in charge (the 
general manager of Emergency Management Section), and on-site 
Command Post was set. 

Around 
11:54 

The facility management supervisor directed setting a greenhouse in the 
corridor in front of Room No. 108. 

12:00 Values indicated by Pu dust monitor No.2 (Room No. 108) and ventilation 
dust monitor were normal. 

12:00 The Oarai on-site Response Headquarters was set up. 
12:20 Value indicated by monitoring post (P-2) is normal. No impact on the 

environment. 
12:22 

Values indicated by Pu dust monitor No.2 (Room No. 108) and ventilation 
dust monitor were normal. 



Date Time Event 

June 6, 
2017 

12:23 Radiation Safety Management Section II was requested to enter the area to 
check contamination of the setting place of the greenhouse. 

12:27 FAX (the 1st report) was sent. → 12:52 FAX acceptance was confirmed. 
12:43 Greenhouse materials were ready. 
12:45 Preparation for carrying in greenhouse materials was started. 
12:52 One staff of Radiation Safety Management Section II and one staff of 

Alpha-Gamma Section entered the controlled area. They confirmed no 
abnormality on the workers’ health condition. 

13:05 No contamination of walls etc. of Room No. 108 (outer boundary) was 
confirmed. Gaps were sealed. 

13:10 Values indicated by Pu dust monitor No.2 (Room No. 108) and ventilation 
dust monitor were normal. 

13:15 Five staffs (two from PFRF, three from other facilities) to construct the 
greenhouse entered the area, construction of the greenhouse at the entrance 
of Room No. 108 started. 

13:22 FAX (the 2nd report) was sent. → 13:40 FAX acceptance was confirmed. 

13:45 Additional staffs (one from Alpha-Gamma Section, one from another 
section) to construct the greenhouse entered the area. 

13:55 Rise in the indicated value of the “Pu dust monitor No.2 (Room No. 108)” 
was confirmed (circa 5×10-8 Bq/cm3 (average concentration of a week)). The 
indicated value of “ventilation dust monitor” was confirmed to be within the 
range of normal. 

14:00 Framework of the greenhouse was completed. The work to put vinyl sheet, 
etc. started. 

14:20 Value indicated by monitoring post (P-2) is normal. No impact on the 
environment. 

14:29 
Construction of the greenhouse at the entrance of the Room No. 108 was 
completed. 

14:30 Values indicated by Pu dust monitor No.2 (Room No. 108) and ventilation 
dust monitor (cir. 5×10-8  Bq/cm3(average concentration of a week)): 
unchanged  

14:30～ The workers started to leave the site (inspection of body contamination). 
14:44～ Inspection of Worker A’s contamination: 100 min-1 (0.33 Bq/cm2) at a 

maximum (α ray, special work cap), no body contamination after removing 
radiation protectors; Result of nasal cavity contamination test: normal  

14:53 FAX (the 3rd report) was sent. → 15:15 FAX acceptance was confirmed. 



Date Time Event 

June 6, 
2017 14:59～ 

Inspection of Worker B’s contamination: 3,000 min-1 (9.7 Bq/cm2) at a 
maximum (α ray, special work clothes); Body contamination after removing 
radiation protectors: body contamination was confirmed; Ears 500 min-1 (1.7 
Bq/cm2) (α ray); Result of nasal cavity contamination test: normal; Shower 

done. 
15:25～ Inspection of Worker C’s contamination: 1,000 min-1 (3.3 Bq/cm2) at a 

maximum (α ray, special work cap); Result of nasal cavity contamination 
test: 13 Bq (α ray); Shower done. 

15:30 Value indicated by monitoring post (P-2) is normal. No impact on the 
environment. 

16:00～ Inspection of Worker D’s contamination: 1,800 min-1 (5.8 Bq/cm2) at a 
maximum (α ray, coverall); Result of nasal cavity contamination test: 3 Bq (α 
ray, special work clothes); Shower done.  

16:07～ Inspection of Worker E’s contamination: greater than 100,000 min-1 (322 
Bq/cm2) at a maximum (α ray, special work clothes); Result of nasal cavity 
contamination test: 24 Bq (α ray)  

16:17 
Value indicated by monitoring post (P-2) is normal. No impact on the 
environment. 

16:27 Room No. 108 was designated as the entry restriction area. (17:05 the 4th 
report) 

16:51 Workers in the greenhouse left the place. 
17:05 FAX (the 1st report, the 4th in total) was sent. → 17:40 FAX acceptance was 

confirmed. 
18:15 

Value indicated by Pu dust monitor No.2 (Room No. 108): unchanged 

18:52 Decontamination of all the five workers completed. 
18:55 All the five workers left the area. 
19:05 The five workers left for Nuclear Fuel Cycle Engineering Laboratories. 
19:08 Press release document was faxed. 
19:40 Dust collection filters of the “Pu dust monitor No.2 (Room No. 108) were 

replaced. 
19:41 The five workers arrived at the Nuclear Fuel Cycle Engineering 

Laboratories. 
19:59 Measurement of Worker E using a lung monitor started. 
20:04 After the replacement of dust collection filters of the “Pu dust monitor No.2 

(Room No. 108), the value was confirmed to be within the normal range 
(Since then the value remain unchanged). Ventilation dust monitor: within 
the normal range  



Date Time Event 
June 6, 
2017 

21:47 Workers clearing protection materials left the controlled area. 
22:05 Injection of chelating agent to the workers started. 
23:33 Inspection of the five workers using a lung monitor completed. As a result of 

the measurement, 2.2×104 Bq and 2.2×102 Bq at maximum were confirmed 
regarding Pu-239 and Am-241 respectively. (as of June 6) 

1:05 Injection of chelating agent to all the workers completed. 
1:42 The 5 workers arrived at Oarai Research and Development Center. 
10:00 The five workers left Oarai Research and Development Center for the 

National Institute of Radiological Science (NIRS). 

10:16 Work to expand the greenhouse started. 
10:42 Value indicated by monitoring post (P-2) is normal. No impact on the 

environment. 
June 7, 
2017 

11:55 The five workers arrived at NIRS. 
Body contamination check and measurement with lung monitor started 
after decontamination. 

12:12 Work to expand the greenhouse completed. 
12:18 FAX (the 2nd report, the 5th in total) was sent. → 13:01 FAX acceptance was 

confirmed. 
13:27 JAEA reported the Nuclear Regulation Authority (NRA) judging it as the 

one which report is required by laws and regulations. 
16:41 Two workers entered the controlled area for inspecting the 

contamination of the Room No. 108 (collection of smear sample). 
17:05 FAX (the 3rd report, the 6th in total) was sent. → 17:56 FAX acceptance was 

confirmed. 
17:05 One of the worker left the area. 
17:09 The other worker left the area. 
18:36 Measurement of the smear sample started. 
18:55 Measurement of the smear sample completed. Contamination of 55 

Bq/cm2 (α-ray) at a maximum was confirmed. 

June 8, 
2017 

10:43 FAX (the 4th report, the 7th in total) was sent. → 11:20 FAX acceptance was 
confirmed. 

16:40 Clearance and decontamination in the greenhouse was completed.

June 13, 
2017 

11:51 The five workers left NIRS for Oarai Research and Development Center 
and arrived there at 13:52. Then interview with them started. 

14:37 Collection of OSL dosimeters started. 
14:58 Collection of OSL dosimeters completed. 

June 14, 
2017 

14:01 Entered the site of the incident. 
14:37 Carried out a SD card from the controlled area. 



Date Time Event 
June 14, 
2017 

14:46 The SD card was brought to On-site Response Headquarters 
14:50 The SD card arrived at On-site Response Headquarters 
15:25 Check of the image contained in the SD card started. 

15:29 Check of the image contained in the SD card completed. 

＊These events in chronological order are as of June 14, and there may be additions. 



Date Time Event 
June 4, 
2017 

14:09 Entered the site of the incident. 
14:53 Entered Room No. 108. 
15:17 Completed work to secure access root,and exited Room No. 

108. 
16:43 Exited the site. 

June 6, 
2017 

13:48 Entered the site of the incident. 
14:42 Entered Room No. 108. 
14:54 Completed to fix the lid of the storage container and attach 

fall prevention equipment. 
14:59 Moved out the plastic sheet and the metallic container 

containing scattered particles from Room No. 108 
15:08 Exited Room No. 108. 
16:29 Put the metallic container in the glove box (123-D) in Room 

No. 101. 
16:52 Exited the site. 

June 7, 
2017 

9:29 Entered the site of the incident. 
14:43 Started contamination test of the corridor using wipe. 
18:24 Completed work such as wiping out contamination of the 

corridor that was confirmed by the contamination test, and 
exited the site. 

June 12, 
2017 

15:35 Entered the site of the incident. 
17:56 Completed work concerning strengthening contamination 

management. 
18:09 Exited the site. 

June 13, 
2017 

9:41 Entered the site of the incident. 
10:30 Completed work to store smear etc. in a metallic container 

for transportation. 
11:00 Moved out the metallic container for transportation from 

the controlled area, and started preparation for 
transportation. 

11:16 Started transporting the metallic container for 
transportation, and left PFRF. 

11:58 Exited the site. 
June 14, 
2017 

14:48 Entered the site of the incident. 
17:19 Completed the preparation for the replacement of the 

greenhouse, and exited the site. 
June 18, 10:12 Entered the site of the incident. 



2017 16:20 Completed dismantling the greenhouse. 
17:02 Exited the site. 

June 19, 
2017 

9:49 Entered the site of the incident. 
17:57 Replacement of the greenhouse (curing sheet of the floor 

was left). 
18:08 Exited the site. 

June 20, 
2017 

9:16 Entered the site of the incident. 
11:35 Completed replacement of the greenhouse. 
15:36 Moved out the storage container from Room No. 108. 
16:45 Put the storage container in the glove box (123-D) in Room 

No. 101. 
19:04 Exited the site. 

*These events in chronological order are as of present, and there may be additions.



Table 6.4.1 Composition of isotope of the plutonium in the storage container

Table 6.4.2  Result of inspection of the inside of the ctorage container conducted from May 1996 to February 1997



Table 6.5.1 Potential incidents that caused the intake of radioactive material 
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