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INTRODUCTION 

Currently, most of the spent fuel from nuclear power stations in Japan is transported to oversea's reprocessi~ plants 

(COGEMA, BNFL), although part of it is reprocessed by Power Reactcr and Nuclear Fuel Development Corp., 

(Hereafter called PNC) at Tokai-mura in Ibaraki Prefecture. This spent nuclear fuel is transported by sea to this 

domestic reprocessing plant 011 a exclusive use ship the Hinouramaru. 

T his year is tl1e fourteenth year since lhefirst shipmentheldinJanuary 1978. During thatperiod some550 MTU was 

transported in about 100 trips, using a total of about200 casks. (fhese figures do not include irradiated test-use nuclea­

fuel) 

Nuclear Fuel Transport Co, Ud was originally set up as Nuclear Transport Services Company (hereaftercalledNTS) 

to transJX>rt nuclear fuel , ilie investment being provided by power c0111panies, transport c01npanies, and trading 

COJnpanies. At that time, as a contractor for spent nuclear fuels, it provided technical guidance concerning spent 

nuclear fuel transportation to transport comJll.Ilies. Subsequently in line with lhe development of domestic nuclear 

fuel cycle planning, the company strengthened its organization and changed its name in 1986 from NTS to Nuclear 

Fuel Trans]X>rt Co., Ltd .. (hereafter called NFf) in order to perform overall transportation of spent nuclear fuel,low­

level radioactive waste, retumcd waste, etc., in place of the each electric power canpany. It now plays a central role 

in the transportation of dowustreanl part ci ilie oomestic wclear fuel cycle. 

Maritime transportation of spent fuel in Japan was introduced in 1~0 at PATRAM '80 by NTS. The following is a 

repat of ilie results d transportation in the ten years follo.ving that date ani of expected future trends. 

OUTLINE OF DOMESTIC MARITIME TRANSPORTATION 

(1) Outline and Locations of Nuclear Facilities 

(a) Nuclear Power Stations 

As of the end of March 1992, there were 41 nuclear power stations in Japan, with an operating capacity of 

33,239 MW. The spent nuclear fuels from nine of these power statims are transported to the reprocessing 

plant inside Japan. 

The locatims of the nuclear power statims and the reprocessing plant are slnwn in Figure 1. 

(b)ReJXocessing Plaut 
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Currently, reprocessing of spent nuclear fuel in Japan is carried out at the reprocessing plant of the PNC's 

Tokai facility at Tdcai-murain IbaraJci Prefecture. 

This plant has an original design reprocessing caracityof 0.7 MTU per day, or 210 MTU per year, altboogb 

it is cmently operating at 6'> to 90 ~ITU per )eat. 

(2) Spent Nuclear Fuel Transportation Ship Hinouramaru 

The Hinouramaru has been specially adapted for the tramportatioo of spent nuclear fuel. It can carry tp to 4 

spent nuclear fuel casks at the same time. The ship's technical standards are in acc<rdance with those laid 

down by the Ministry of Transport. 

An outline of tre special structtre aiXI of tre facilities of tre Ilioouramaru is given below. 

An external view of tre Hioouramaru is shown in Figure 2 Talie l shows the outline c:i the Hinouramaru. 

1) Special Structure 

(a) ImpactResistance 

If another ship collides with the Hinouramaru, the double-bull constructioo with loogitudinal bulkheads in 

the sides protects the package in the hold from the bow of the othershipandaJsominimizesthe possibility 

of sea water enteringthe hold 

(b) St.raming-resi~ce 

The inner bottom plating has a double structure and is raised in such a way as to prevent the ammmt of 

water enteringtl1e bold if the ship strruxls. 

(c) Stalilitycharacteristic 

The Hinouramaru has a recovery carability that wiU prevent it from lis~ more than 25• Wtder normal 

sailing condi lions and even if sea water simultanewsl y enters two subdi visioos separated by a transverse 

bulkhead in the unlikely event of the outer paring being damaged. 

(d) Shield Strucnre 

The bold has a shielding tank with water around it and a shield ca.rer on the ceiling. The shielcing tank 

and the shielding cover are designed so that the crew members are exposed to the same annuaJ dose of 

radiation as is the general p.tblic. 

2) Special Equipment 

(a) Cargo Cooling Equipment 

The Ilinouramaru is equipped with a cooling system to prevenl the temperature inside tl1e hold from 

risingabove38• C 

(b) Restrnining Equipment 

The Hinouramaru is equipped withrestrainirg devices to prevent the casks HZ-75T, NH-25 and MSF-I in 

the hold from moving aroond or tiwing over. 

AJI of the devices are designed to maintain the casks securely in place even if the ship rolls 45• and/or 

pitches w· . 
(c) Hold Hooding Equipment 

Tl1e Hinouramaru has flooding equipment for each of the holds in case the temperature in a hold rises 

abnormally. 

(3) Navigatim Routes aiXI Required Hours between Nuclear Power Stations and Reprocessing Plaut 
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The navigation routes from each nuclear power station to the Tokai reprocessi~ plant can be broadly divided 

into northern routes and southern routes. 

The northern routes are used for power stations to the north of the Shimane power station on the Sea of Japan, 

while the southern routes are wed foc power stations to the south of the Genkai power station 

The longest route is that from Genkai power statim to the Tokai port, a navigatioo of about 4 days and 3 nights. 

The shortest rmte is that from Fuln!Shima No. 1 power statim, a single overnight navigation 

( 4) Meteocological Conditions 

Surr01.mded by sea, Japm is ideally ruited to maritime t:rnnsportation However, l:ecause this mode of t:rnns­

portation is dependent upon sea weather conditioos, t:rnnsportationis sanetimes dela)Cd by stonny weather 

and other phenomena, am these ever-c~ng weather rurl sea cooditions must therefore te taken into cou­

sideratim when the schedule is pre[med. 

Winter(roughly, November to March) 

During this period, a high atmospheric jiessure regim is located ewer the Ollnese mainlrurl and a low-pres­

sure region is located over the sea to thenortheastof Japan Islams. This arrangement of atmoopheric pressures 

cat!Ses Japan to receive strong northwesterly winds, and high swells are generated along the coast of the Sea of 

Japan. As a result, transportation from power statims situated on the Sea of Japan side is not normally carried 

out during this period, altlx>ugh transportation from power statims on the Pacific coast is usually carried out. 

Summer (rough! y June to September) 

During this period, the Pacific high atmos)ileric pressure regim over the seas aroi.Dld Japan extems south­

wards and weather conditioos become relatively stable. However, in the latter half of swnmer, typhoons 

develop furth!r to the south over the central Pacific and freqrently pass over Japan, causing the seas aroond the 

archipelago to become very stonny. At this time of year, therefoce, although the preparation of trar!Sportation 

plans should proceed with caution, especially in the Iauer half, efforts are centred on transportatim from the 

power statioos on the Sea of Japm coast, which cannot be perfonnedin winter. 

(5) Spent Fuel Casks 

EXCELLOX -3Acasks were used first, when transportatim operatiom began. However, HZ-75T casks, with 

their increased loading capalility, were subsequently introduced and are now the only ones l!Sed for spent 

fuels from power statiom, althoogh irradiated test fuel is sometimes transported in small casks excll!Sively 

desig~d such as NH-25 and MSF-1 types. The outline of each type of cask is shown in Table 2 

TRANSPORTATION PROCESS 

The transportatioo of spent fuels begins with the dispatching of empty casks from the reprocessing plant to the nuclear 

power station by way of overland and maritime routes. At the power statim, the spentfuelsare loaded into the casks, 

which are then transp:>rted by maritime ani overland routes back to the reprocessing plant. 

The main step; involved in the transportation and the number of days required are shown below. Figure 3 is a 

schematic drawing of the transportation process for looded casks. 
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( l) Dispatch of empty casks from reprocesling plant -------. 

(2) Overland transportatirn at Tokai 

(3) Loading onto the vessel atTokai pa1 ---------.J 
(4) Maritime lransJX>rtatirn of empty casks --------

(5) Unloading of empty casks from tll! vessel at (DWer station por~ 

(6) Transportation on power station pre .ruses ---------J 

l day 

1-3 days 

1 day 

(7) Loading of spent fuel inside fuellnndling facility I 20-30 days 

(8) lnspectionofloodedcasks beforeshipmenl---------1. 

(9) Transportation of looded casks on power statim pre.ruses---.
1

1 days 

(IO)Loading onto the ship at JX>Wer statim port . 

(ll)Maritime transJX>rtatirn ofloaded casks 1-3 days 

(12)Unloading of loaded casks from the vessel at Tdcai JX>rt----, 

(13)0verland transportatim at Tokai 1 day 

(14)Carrying-in to reprocessng plant -----------' 

TRANSPORTATION RESULTS 

Since her firstlran!p<>rtatim of spent nuclear fuel from Fukushima No.I Nuclear Power Station to the Tdmi Repro­

cessing Plan1 January 1978, Hinouramaru has carried about 200 casiG containi~ about 550 tons of uraniwn in total, 

by 100 navigatims service from 9 JX>Wer statims lUltil em of March 1992. 

Transported quantities by year are S\lllmarized Talie 3 and Figure 4 . 

FUTURE TRENDS OF DOMESTIC TRANSPORTATION OF SPENT NUCLEAR 

FUEL 

With the aim of establishing a nuclear fuel cycle in Japan, progress is being made by Japan Nuclear Fuel Ltd on 

constructim plans for a uranium enrichment facility,a spent fuel reJl'ocessing plant, a low-level radioactive waste 

disposal centre, and other nuclear fuel C}{:le f acili ti!s at Rokkasho-mura in Aomori Prefecture. 

The uraniwn euricbmentfacilitybegan operatim in March 1992, and the low-level radioactive wastes disposal centre 

is expected to begin acceJXing low-level radiooctive wastes i1 December 1992. Preparatiom for construction of the 

spent fuel reprocessing facility are also under way. 

NFT handles tllC transportation of nuclear spent fuel and low-level waste as part of the domestic nuclear fuel cycle 

plan and has already completed the procurement of a specialized ship and transportation containers am other meam 

required for transportation of low-level waste. 

The acceptat:x:e ci spent nuclear fuels at the reproces9ng plant is expected to begin in 1995, and. with this objective 

in view ,progress is being made on the development of a new transportation ship, newly designed casiG for high burn­

up spent nuclear frels, am other equipment. 
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Fig. 1 Locaition of Nuclear Fcilities 
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Fig. 2 Structure of 'HINOURA MARU' 
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!.Nuclear Power Station Z.Wharf at Nuclear Power Station 
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Inspection for before Shipment by STA 

Land Transportation 
Inspection for loading by MOT 

Loading on the Vessel 

4.Wharf at Toukai Nuclear Power Station 5.Land Transportation 

¢:l 

Unloading from the Vessel 
and stowage on Trailers 

Inspection by MOT 

3.Sea Transportation by ' HINOURAMARU' 

Daily Inspection 
by· Radiation Protection Supervisor 

¢ 

6.Reprocessing Plant 

~ : Flow of loaded casks 
~ : Flow of e•pty Casks 

Fig. 3 Outline of Transportation Flow of Spent Nuclear Fuel 



Table 1. Outline of 'HINOURAMARU' 

Item 

Gross ton 
Dead Weight 
Length Overall 
Width 
Depth (to upper deck) 
Draft 
Full Load Service Speed 
Main Engine 
Loaded Casks 

Spec. 

1. 290 tons 
1. 24 2 tons 
78.25 m 
12.20 m 
5.85 m 
4. 20 m 

abt. 11 Knots 
2.500 PS 
4 Casks 

Table 2. Outline of Casks Used in JAPAN 

HZ- 75T NH-25 *1 

Dimension 
Length (m) 5.9 5.8 
Diameter(m) 2.3 1.5 

weight (ton) • 2 91 33 

Loading Capacity 
BWR No. of Assemblies 17 2 

Weight(MTU) 3. 4 0.4 
PWR No . of Assemblies 7 1 

Weight (MTU) 3.3 0. 5 

Cooling Natural Natural 

MSF-I* 1 

6.2 
1.8 

53 

1 
0.5 

Natural 

*1 The Cask Use for the PIE(Post-Irradiation Examination) Fuel Transport. 
*2 Including Fuel and Skid. 

-103-



Table 3. 

Fiscal 
Year 

19 77 
19 78 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
19 88 
1989 
1990 
1991 
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Amounts of SQent Nuclear Fuels TransQorted 

No . of Fue l accum. 
Casks (MTU) (MTU) 

6 13 . 3 13 . 3 
8 16.8 30.1 

16 43.8 73 . 9 
24 66.8 140. 7 
20 58 . 6 199.3 
10 29.8 22 9. 1 

0 0. 0 229 . 1 
0 0. 0 229.1 

18 50.0 279.1 
22 60.6 339 . 7 
16 45 . 9 385.6 
16 43 . 4 429.0 
10 30. 2 459 . 2 
18 48. 0 507.2 
20 57.3 564.5 

Mar ch 1992 

'82 '83 ' 84 ' 91 

1::1 Tral'l!lll(lrted fuel Fiscal Year 

Fig . 4 Amounts of Fuel Transported 
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