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INTRODUCTION 

Nuclear Fuel Transport Co, Ltd (hereafter called NFr) was the first in Japan to transport low-level radioactive waste 

(LLW). It is n~v engaged in preJllr3tory operaticns with the slogan "Improved Safety and Reliability" and is intro

ducing advanced mechanizaticn systems to provide safety and relial:ility in software mamgemem such as transpor

tatioo planning and transportationinfonnationmanagemert.. The foll~ving is an introductioo of these systems, which 

provide overall support in tramportatim planning determinatioo. and transportation management operatims related to 

the LLW transportation cycle. 

BACKGROUND TO THE INTRODUCTION OF THE SYSTEMS 

The transportation and burial of LLW involves the transportatim and collecting a large number of drums (app-ox. 

25,000 drwns a year) from many nuclear paver statim'S. Safety and relial:ility from the time tre waste is generated, 

through transportation, and up till the time of burial , are of the utmost importance during this process. and a highly 

reliable methxi ci central management of a largeamount of inf ormatioo and data is essential. 

In Japan, to set up such a centralized data mamgemelt system, research has been carried out since 1989, in the Joint 

Study by electric power companies, on conditions overseas (for example, the Tracking system used in Fran::e) and on 

the introduction ci such systems. 

Furthennore, a waking group was set tp within the Federatioo of Electric Po.ver Ccmpanies (FEPQ to investigate 

methods directly applicable to the transportation and burial of LLW starting from 1992, and a method was adopted by 

which the accunulated data in the calculators cf each organiz..'ltion are transfered on floppy disks rather than an on

line S)Stem such as the Tmcking system, and arrangements were made regardi~ the items of data to be transfened 

and their fonnat. 

NFT also carried ott independent research in 1S89 on the autanation of transportatioo-related operatiorE. In 1990, 

based on the results of this research and the decisim oftheabove-mentimed working group, NFT estatiisheda basic 

policy of automation centred on transportation planning and management systems. 
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DETAILS OF THE INVESTIGATION 

(1) LLWTramportatiao Operations Analysis and Basic Stru:ture c:i Aaomatiao 

The flow of packagings a packages in LL W transportation is shown in Figure 1. 

The packagings are used many times. The transportatioo ship moves around Japan during the cycle of 

delivery of empty packagings to the nuclear statiom and collectiao of full packagings from the nuclear 

power statiom. The main operation of LLW tmnsportation involves the management and maoi taing of 

the safe implementation of transportation in accadance with the plan required to set up the transportation 

cycle, aU the time taking accoont of port caoditiom, the requirements of individual nuclear power statioos, 

and other restrictiom. 

Details of the operatiao are given in Table 1. The effects of automatioo of these operatiom were analysed, 

and items in which iml%ovements in labour-saving and safety could be made were systemati:lled. The 

basic strucnre of the system is as follows. 

(BasicStructlre of System) 

Plaming system · Transportation planning preparationfunction 

Transportation coodition monitoring function 

Transportationdocumentationma.nagemem functioo 

Radiation infamatioo ma.nagementf~.mctiao 

(2) Outline of System Functions (See Figure 2) 

1. Transportatioo Plaruing Preparatioo Functioo 

This function is used to draw up and revise the overall plans covering the entire range of LLW transporta

tion operations. The tmnsportation plan is devised taking into coosideration conveyance and burial pan

ning and the practical utili:zatioo of transportationpackagings. Navigatioo plan of vessel, operating plan of 

packagings, and licensing plan are then devised on the oosis of this plan. 

A tmique feattre of this functioo is that a transportatim plan can be drawn up interactively on the computer 

display using a moose. 

2. Distribution of packagings a packages Ma.nagemeit and Monitoring Function 

The ID number c{ packaging can be read by means ofFAMDAS,a device which automatically reads the 

ID munber assigned to the ~tim packaging at each distriootioo pant in the LLW transp>rtatioo. 

By combining this idormatioo with the package data receivedfrom the power company, it is possi~e to 

manage distriootioo, such as the preparation of loadng and unloading plam, and to maoita the distribu

tion conditions, such as confirming the level of radioactivity of transportatioo packagings and confirming 

the whereabwts of transportation packagings. 

3. Transportatioo Condition Monitoring Function 

The LLW vessel is equipped with GPS (Qlobal £ositioningfu'stem) equipment which enables its positioo 
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to be determined automatically. This information is ca:nmunicated by computer via a maritime satellite 

(INMARSA 1), enabling the location of the vessel to be monita-ed at all times from the land An exampe 

of a display of the vessel location is s!Dwn in Figure 3 . 

.. . Transportation Docmnentation Management Functioo 

V arirus docwnents, such as applicatioo forms to the authorities, must be prepu-ed for LLW transportation, 

and, because the number of packagings involved in each transportation is large, the ammmt of information 

to be handled also is very large. As a result, the required infa-matioo (transported material data etc.) is 

obtained from the power compmy on a floppy disk and it is confirmed by autanatic calculation that the 

transported materials sati!f y the reqtirements of the tram porta tim regulatiom. Necessary data for applica

tion documents and the documents can be prepu-ed using those data. 

Examples of Application Docwnent 

Notificatioo of traDsJX>rtatioo of radioactive substances 

Transportation report fer nuclear fuel and other substances 

Applicatim form fer confmnationof radioactive package transportation planning safety 

Dangeroos substance loading inspectionapplicatioo form 

Dangerrus substance detailed statement. 

S. Radiation information management function 

This function is used to store and manage persooal exposure management information and radiation level 

of the transportation vehicles as measu-ed before tre start ci traDsJX>rtation at Mutsu-ogawara JDfl. 

(3) Configuration of System Facilities 

The configuratioo of the system fa::ilitiesis shown in Figure 1. 

Computers are located at the head office (Tok-yo) and at the Rokkasbo office (Aa:nori p-efectlre) and are 

connected online via the NTT netwerk. 

Moreover, communication ca:nputers are installed in the transJX>rtation vessel and data coocerning the 

vessel cargo handling information and the transJX>rtation packagings are transferred between the land

based computer systems by means of maritime satellite canmunicationlines. 

The head office is equipped with a computer fa- transportation planning and a ca:nputer for transportation 

management. fuse two computers are compatible and can back each other up in the unlikely event of a 

breakdown. 

FUTURE PLANS 

The planning system is to be put into JXClCtical awlicatioo after tre empty tranSJX>rtation packaging distribution plan 

has been determined in 1992. The installation of the computers for the managemelt system has now been completed 

and trial operatioo adjustments are to be made in parallel with the distribllion of empty packagings to prepare for the 

transportation of full packagings from around December 1992. 
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Item Operation details 
Human operations Mechanizations/OA 

1 Preparation of Collecting infonnation Collecting iufonnation 
p trrutsportnlion by tel and fax by tel and fax 

L plan Manual calculation, . Automatic calculation, 

A haudwri lien plans mechanical printing 

N . Fax communication 

N 
I 2 Preparation of Mrumal c.'llculntion, . Automatic calculation, 

N details plan handwritten plans mechanical printing 

G . Licensing plru1 Communication by forms . Automation of issuance 
. Vessel operation Issue of slips of slips 

plan . Packaging 
operation plan 

l Monitoring of Data collection & . Automatic data inputing 

M tnmsportation monitoring by tel, fa;\ High-level monitoring 

A condition and telex 

N . Checking by mean of 

A plruming table 

G 
E 2 Monitoring of . Data collection by tel ru1d Automation of collection & 

M trru1sportation fax totalization 

E result . Result data collection Sorting of monitoring data 

N totalization, daily report & management data 

T preparation from slips 

I 
M 3 Management of . Data collection by tel & Automation of data 

0 distribution of fax; sorting & referencing collection: high-speed 
N packagings by mrutagement using ledger referencing of monitoring 

I and by visual and & management data 

T handwritten means 

0 
R 4 Management of Collection & totalization . Simplification of 

I cargo operation of results by using slips inputting: high-speed 
N results and abbreviated record 

G preparation 

5 Management of . Stock & history management . Automatic management of 

packagings control by ledger stock & history 

6 Management of . Manual sorting of data . Mechanization of 
lrrutsportaion lists ... preparation of data lists 
docwnents . Handwritten documents . Mechanic.'\1 printing 

Table 1 LLW Transportation Business Operations 
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Fig-1 Aow of Materials and Concept of~ W Transportation Planning & Management System 
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Figure 2 Outline of System Functions 

Transportation planning preparation function-------

Distribution (of packagings) management and monitoring 

function 

• Preparation and revision of transportation 

plan (Automatic calculation of operation 

ship used to transport packagings by 

inputting transportation sequence corre

sponding to standardization and 

preparation of transportation plan) 

• Preparation pf plan for shop loading and 

unloading 

• Preparation of data for dock crane operation 

• Distribution condition monitoring 

Location of packagings 

History of utilization of packagings 

Radiation level of packages etc. 

· Cargo result management 

Transportation condition monitoring function -- • Vessel location monitoring 

Transportation document management function 

Radiation information management function 

· Procedure management 

·Transportation data confirmation 

(confirmation that transportation data 

satisfy standards) 

· Preparation of transportation documents 

Loading schedule, Various transporta

tion reports 

• Personal dosage information management 

• Storage and management of dose rate in 

vicinity of overland transportation vehicles 

in Aomori-prefecture 

'0 0 t a , , t et • t ' 0 • a+ ,. • ,, .. • •• •• ,. • . • .. .. .._........_~--· - - + - · 



..- 'J 

Figure 3. Example of display of LLW Transportation Vessel Location 
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