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The purpose of this survey activity will serve as a basis for determining what needs may exist 

in this arena for development of next-generation safeguards systems and approaches. 23 

software tools are surveyed by JAEA and NMCC. 

Exchanging information regarding existing software tools for safeguards and discussing 

about a next R&D program of developing a general-purpose safeguards tool should be 

beneficial to a safeguards system design and indispensable to evaluate a safeguards system 

for future nuclear fuel facilities. 
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1. Introduction 

Under the Japan/US GNEP Action Plan, a new JAEA/DOE Program Action Sheet (PAS) 03 

has been signed in Nov. 2007 and started as a firstly-collaborated activity in a GNEP phase I 

period. As US stated in the similar report on US side, numbered LA-UR-07-6991, the purpose 

of this activity will serve as a basis for determining what needs may exist in this arena for 

development of next-generation safeguards systems and approaches.  

Exchanging information regarding existing software tools for safeguards and discussing 

about a next R&D program of developing a general-purpose safeguards tool should be 

beneficial to a safeguards system design and indispensable to evaluate a safeguards system 

for future nuclear fuel facilities. 

2. The Inventory 

The software in this inventory was developed and owned by JAEA and NMCC. The original 

purposes of the software are very diverse and those are used in a different way. Based on the 

classification decided by the US report, we will categorize the software as follows. One 

category includes software used primarily for local safeguards at domestic facilities and for a 

specific purpose such as safeguards evaluation. In this category, the software such as 

PROMAC-J, PFPF MC&A System, CNMAS, and most of the safeguards software, which are 

used for MC&A, safeguards inspection and reporting to internal safeguards authority and the 

IAEA. 

The other broad category consists of software that is not primarily used for specific use, and is 

mainly used for a R&D activity to investigate future safeguards characteristics of advanced 

nuclear fuel cycle. And sometimes those are used to support and develop the internal 

safeguards. In this category, the software such as SANFCE, SEPHIS-J, MSPCA, FPGS90, 

and PHITS, and SPEEDI, that is used a risk evaluation originated by various PP threat. 

The software are separated according to the format described in the US report, as Appendix 1., 

that includes typical information provide a glimpse of the overview of the software, Appendix 

2., that are the source language, export restriction information, and the related publications, 

and Appendix 3, that more detail information as software description and safeguards 

applications are described. 

3. Summary of Software 

Twenty-three pieces of software were compiled for the inventory.  The breakdown of software 

is shown in the table below. 

Table 1.  Inventory submissions by organization 

 JAEA NMCC Total 

# items 10 13 23 
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 3.1 Types of Software 

The software reported was assigned functional categories as the US report and summarized 

in the table below. 

Table 2.  Category assigned by submitter 

Category #

Data management & analysis 13 

System analysis 1 

Process simulation 5 

Sensor response modeling 1 

System design 1 

Other 6 

When broken out by Primary use as shown in Table 3. 

Table 3. Inventory by Primary use 

Primary use #

Process simulation/modeling 4 

Statistical analysis 1 

Detector modeling 1 

Material accounting 2 

Physical protection 1 

Data analysis 1 

SG evaluation/risk assessment 13 

Training  

 3.2 Construction Details 

The languages used to construct the software are different. Most of the R&D-purpose 

software is written in Fortran and C, and the other safeguards-evaluation software is PL/1, 

mainframe languages and database languages, SQL and Oracle. 

Table 4.  Languages used in inventories software 

Language #

Fortran 77 8 

C 7 

PL/1 2 

Natural 5 

Java 2 

SQL, Oracle 6 
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Much of the code was written by Fortran and C in R&D-purpose software. Therefore the 

source code is available to modify, but it is not adapted to help the user to make an input data. 

Graphical and friendly user-interface is desired.  On the contrary, the safeguards-purpose 

software is developed to be easily handled by the inspector at the real facilities and to be 

developed more efficiently.  So it seems to have a user-friendly structure using various 

languages as Java, MS visual basic, etc.  However, the safeguards-purpose software may not 

be usable to modify and connect to the other software to develop the future safeguards 

software.

 3.3 Additional Consideration 

Similarly as US colleague mentioned in the report, the R&D-purpose software listed form 

Japan side has been mostly developed over the last one or two decades. The present 

computational architecture is not reflected into the software, and objective-based and 

visualized-modeling techniques are not taken into a consideration.  Moreover, commercial 

software is widely used in various industries and the material flow simulation in the 

reprocessing process is easily calculated using the well-known commercial software such as 

EXTEND.  One drawback, however, is that the source program is not opened, so that the 

modification and/or integration with the other software is not simple. 

4. Contacts 

Inventory contacts are listed in Table. 5. 

Table 5. Inventory contacts 

Organization  Name Software number 

JAEA NPSTC Mitsutoshi Suzuki 1-10 

NMCC Planning Division Koichi Horino 11-23 
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Safeguards SW Inventory Summary 

Appendix 3.  Inventory Questionnaire Responses 

Question 10 asks for reports or whitepapers that describe or illustrate the use of the software. In 

most case, referenced reports are written in Japanese, so the one-page English-written summary 

will be found in the companion set of files to this paper. In some cases, the referenced report or 

paper was not available due to safeguards confidentiality. 

It is possible that these reports may be obtained by contacting the POC for the individual 

organization which produces or is responsible for the software, or the contact for the software itself. 
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Safeguards SW Inventory Summary                                               

1. What is the name of the tool?   SANFCE
2. Who is the primary developer? JAEA NPSTC
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
This system is comprehensive MC&A Design and Effectiveness Evaluation 
System for Nuclear Fuel Cycle Facility.  This system is composed of seven 
functional modules. 
1. PROFR code is designed to model true flows and inventories of all declared 

nuclear material for reprocessing plant, Pu conversion plant and MOX fuel 
fabrication plant.This Code is based on standard Monte Carlo techniques 
and is written to simulate the operation of the process. When an event is 
scheduled in particular process step, the value of all volume and 
concentrations, materials transfers, and in-process inventory associated 
with those steps are computed and calculated results are stored. 

2. Model measurements are applied to the simulated process-flow and 
in-process inventory data using Monte Carlo computer code EARTH 
(measurement simulation) developed for random generation purpose. 
EARTH simulates instrument operation using a multiplicative 
measurement-error model, and then stores the measured values with their 
uncertainties.

3. PROMAC code calculates the MUF of material balance area and material 
balance period for near real time material accounting model applied to the 
Nuclear Fuel Cycle Facility. A materials balance is a linear combination of 
measured transfer and measured inventories. The variance and co-variance 
matrix computed in PROMAC is based on the safeguard data-analysis. 

4. SADAC is safeguards measurement data analysis computer code. Nuclear 
material accounting data analysis algorithms include Shewhart chart, 
cumulative MUF, average Loss (Kalman filter), MUF residual and GEMUF. 
The algorithms for these methods are structured to account for correlated 
data so that the correct variances are computed for the associated decision 
tests.

5. MOON simulates man-power data of measurement operation. This Code is 
based on standard Monte Carlo techniques and is written to simulate 
manpower of the measurement operation for Key Measurement Point and 
inspection man-power. 

6. SIMBC code simulates threshold value of page’s test, truncated CUMUF 
and GEMUF statistics using Monte Carlo techniques. 

7. SPT code indicates alarm-sequence chart of the decision tests. The decision 
tests must examine all possible sequences of the available materials 
balance data because, the time at which a sequence of Loss or diversion 
begins is never known beforehand. It is essential to have a graphic display 
that indicates those alarm-sequences specifying each by its length, time of 
occurrence, and significance.

4. Provide a list of safeguards applications for 
which the tool has been used. 

NRTA model (10-days detection time model) studies for TRP (TASTEX).
NRTA model of Large Fuels Reprocessing studies for LASCAR project and 
RRP. 
This system was used for process and analyses of PFPF real NRTA data. 
Preliminary NRTA data evaluation studies for Next-generation FBR 
Reprocessing Plant.

5. What is the tool used for?     a,b,c

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? d

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 

packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
g. Other, please explain 

7. What platform does the tool use? a ( Unix & Linux )

a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA for 
commercial codes) 

Fortran 77, C

9. Does this software have export control 
restrictions or other sensitivities? If yes, please 
explain.

No

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 

Based on the report, that is made by Hakkila, E. A., Barnes, J. W., Canada, T. R., Cobb, D. D., Hsue, S. T., Langer, D. G., 
Parker, J. L., Shipley, J. P., Smith, D. B., Los Alamos Laboratory report LA-6881, Vol. II (1977), we have developed this code.
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Safeguards SW Inventory Summary 

1. What is the name of the tool?   SEPHIS-J & MIXSET       
2. Who is the primary developer? JAEA NPSTC
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
SEPHIS-J code was developed for inventory estimation of solvent extraction 
system of TRP. 
This code based on SEPHIS Mod 3 and PUBG code.  

4. Provide a list of safeguards applications for 
which the tool has been used. 

This code was used inventory estimation study of solvent extraction system 
for Mixer-settler model for TRP (TASTEX).  

5. What is the tool used for?     e

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? d

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 

packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
g. Other, please explain 

7. What platform does the tool use? a ( Unix & Linux )

a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA for 
commercial codes) 

Fortran 77, C

9. Does this software have export control 
restrictions or other sensitivities? If yes, please 
explain.

No

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 

Hitoshi IHARA, Hideo NISHIMURA, Koji IKAWA and Masaru IDO “Investigation of an Inventory Calculation Model for a 
Solvent Extraction System and the Development of its Computer Programme – SEPHIS – J – “, JAERI-M 86-168, Nov. 1986. 
( in Japanese ) 
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Safeguards SW Inventory Summary 

1. What is the name of the tool?   PROMAC-J 
2. Who is the primary developer? JAEA NPSTC
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
The PROMAC-J system of NRTA data processing was developed for TRP 
(TASTEX project). 

 This system composed data processing, calculation of material balance and 
statistical test same as SG simulator module. 

4. Provide a list of safeguards applications for 
which the tool has been used. 

PROMAC-J was used for process and analyses of NRTA data obtained a full 
scale filed test of the proposed NRTA model(10-days detection time model) for 
TRP(TASTEX). 

5. What is the tool used for?    c

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? d

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 

packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
g. Other, please explain 

7. What platform does the tool use? a ( Unix & Linux )

a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA for 
commercial codes) 

Fortran 77, C

9. Does this software have export control 
restrictions or other sensitivities? If yes, please 
explain.

No

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 

Hitoshi IHARA, Hideo NISHIMURA and Koji IKAWA, “An NRTA Data Processing System“, JAERI-M 91-042, Mar. 1991. ( in 
Japanese ) 
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Safeguards SW Inventory Summary 

1. What is the name of the tool?   MSPCA
2. Who is the primary developer? JAEA NPSTC
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
MSPCA code is developed to investigate an applicability of multi-scale 
principle component analysis using wavelet decomposition to an advanced 
algorism for process monitoring. Both time information and frequency 
information have conserved even after the decomposition and those are used 
to investigate an abrupt and protracted diversion loss. Principle Component 
Analysis enable us to reduce a number of variables drastically. 

4. Provide a list of safeguards applications for 
which the tool has been used. 

At the present stage, this code is used for the R&D application to investigate 
process monitoring algorithm.  

5. What is the tool used for?    e

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? d

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 

packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
g. Other, please explain 

7. What platform does the tool use? c ( MSP, SSLII )

a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA 
for commercial codes) 

Fortran 77

9. Does this software have export control 
restrictions or other sensitivities? If yes, 
please explain. 

No

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 

Mitsutoshi SUZUKI, Masato HORI, Ryoji ASOU, and Shigekazu USUDA, “Numerical Consideration for Multiscale 
Statistical Process Control Method Applied to Nuclear Material Accountancy”, J. Nucl. Sci. & Tech., 43(10), 
pp.1270-1279(2006).
Mitsutoshi SUZUKI and Hitoshi IHARA, “Development of Safeguards System Simulator Composed of Multi-Functional 
Cores”, J. Power and Energy Systems, 2(2), pp.899-907(2008). 
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Safeguards SW Inventory Summary 

1. What is the name of the tool?   FPGS90 
2. Who is the primary developer? JAEA NPSTC
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
FPGS90 code is calculating the number of nuclides, decay heat and spectrum 
of emitted  ray from fission products and nuclear fuel nuclides under various 
kinds of burn-up condition. The code has a function of processing a nuclear 
library from evaluated nuclear data file such as ENDF/B, JENDL, ENSDF. 

4. Provide a list of safeguards applications for 
which the tool has been used. 

FPGS90 code has been widely used at JAEA for the analysis of fission products 
and actinides produced from FBR reactor such as JOYO and MONJU. 
Burn-up calculation has been done to investigate the SRD problem. 

5. What is the tool used for?    c, f

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? d

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 

packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
g. Other, please explain 

7. What platform does the tool use? a ( Unix & Linux )

a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA 
for commercial codes) 

Fortran 77, C

9. Does this software have export control 
restrictions or other sensitivities? If yes, 
please explain. 

No

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 

Hitoshi IHARA, Jun-ichi KATAKURA and Tsuneo NAKAGAWA, “A Computer Code for calculation of Radioactive Nuclide 
Generation and Depletion, Decay Heat and  Ray Spectrum – FRGS90 -“, JAERI-Data/Code 95-014, Nov. 1995. ( in Japanese ) 
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Safeguards SW Inventory Summary 

1. What is the name of the tool?   SPEEDI & WSPEEDI 
2. Who is the primary developer? JAEA
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
SPEEDI code system for prediction of environment dose from radioactive 
materials accidentally released from a nuclear plant has been developed to 
assist the organizations responsible for an emergency planning. WSPEEDI 
system is worldwide version SPEEDI. 

4. Provide a list of safeguards applications for 
which the tool has been used. 

SPEEDI system has been widely used at JAEA for the analysis of radioactive 
materials accident such as Chernobyl nuclear accident and JCO criticality 
accident.
CTBT verification system of JAPAN based on WSPEEDI. 

5. What is the tool used for?    c, f

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? c

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 

packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
g. Other, please explain 

7. What platform does the tool use? a ( Unix & Linux )

a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA 
for commercial codes) 

Fortran 77

9. Does this software have export control 
restrictions or other sensitivities? If yes, 
please explain. 

No

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 

Masamichi CHINO, Hirohiko ISHIKAWA, Hiromi YAMAZAWA, Haruyasu NAGAI and Shigeru MORIUCHI, “WSPEEDI 
(Worldwide Version of SPEEDI) : A Computer Code System for the Prediction of Radiological Impacts on Japanese due to a 
Nuclear Accident in Foreign Countries”, JAERI-1334, Mar. 1995. ( in Japanese ) 

Hiroaki TERADA, Akiko FURUNO and Masamichi CHINO, “Improvement of World Version of System for Prediction of 
Environmental Emergency Dose Information (WSPEEDI), (I)   New Combination of Models, Atmospheric Dynamic Model 
MM5 and Particle Random Walk Model GEARN-new”, J. Nucl. Sci. Technol., 41(5), pp.632-640(2004). 
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Safeguards SW Inventory Summary 

1. What is the name of the tool?   SRAC2006(SRAC95)
2. Who is the primary developer? JAEA
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
The SRAC is a system applicable to neutronics analysis of variety types. This 
system includes major neutron data libraries(JENDL, ENDFB, JEFF, etc), 
and integrates for neutron transport,  diffusion calculation and collision 
probability method applicable cell calculation. 
The system covers production of effective microscopic and macroscopic group 
cross-sections, and static cell and core calculations including burn-up analysis. 

4. Provide a list of safeguards applications for 
which the tool has been used. 

The SRAC system is designed to permit neutronics calculation for various type 
of thermal and fast reactors. This system has been widely used at JAPAN for 
standard reference code using nuclear design of reactors. 

5. What is the tool used for?    c, f

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? c

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 

packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
g. Other, please explain 

7. What platform does the tool use? a ( Unix & Linux )

a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA for 
commercial codes) 

Fortran 77

9. Does this software have export control 
restrictions or other sensitivities? If yes, please 
explain.

No

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 

Keisuke OKUMURA, Teruhiko KUGO, Kunio KANEKO and Keichiro TSUCHIHASHI “SRAC2006: A Comprehensive 
Nuetronics Calculation Code System”, JAERI-Data/Code 2007-004, Jan. 2007. ( in Japanese ) 
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Safeguards SW Inventory Summary 

1. What is the name of the tool?   PHITS(Particle and Heavy-Ion Transport code System)
2. Who is the primary developer? JAEA and RIST
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
PHITS system is the first general-purpose heavy ion transport Monte Carlo 
code over the incident energies from several MeV/nucleon to several 
GeV/nucleon.
This system based on NMTC/JAM, JQMD code, SPAR code and MCNP code. 

4. Provide a list of safeguards applications for 
which the tool has been used. 

The PHITS system has been widely used at JAPAN for Magnetic Field, 
Gravity Optical and Mechanical devices. 
This system was used for accelerator(J-PARC), RI Beam Factory(RIKEN) and 
Boron Neutron Capture Therapy(BNCT) of JRR-4. 

5. What is the tool used for?    d

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? c

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 

packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
f. Other, please explain 

7. What platform does the tool use? a (WIN/UNIX)

a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA 
for commercial codes) 

Fortran 77, C

9. Does this software have export control 
restrictions or other sensitivities? If yes, 
please explain. 

No

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 

Hiroshi IWASE, Koji NIITA and Takashi NAKAMURA, “Development of General-Purpose Particle and Heavy Ion Transport 
Monte Carlo Code”, J. Nucl. Sci. & Tech. 39(11), pp.1142-1151(2002). 

Koji NIITA, Tatsuhiko SATO, Hiroshi IWASE, Hiroyuki NOSE, Hiroshi NAKASHIMA, and Lembit SIHVER, “PHITS – a 
particle and heavy ion transport code system”, Radiation Measurement, 41, pp.1080-1090(2006). 
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Safeguards SW Inventory Summary 

1. What is the name of the tool?   PFPF MC&A System
2. Who is the primary developer? JAEA PFPF
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
This system is developed at PFPF to operate various automated equipments 
and implement real time material accountancy. The systems are divided into 
three levels. First level is central control computer, and corrects and records 
measurement data (weighing data of the transfer container, DA data, etc.) as 
material accountancy information. And it also calculates amount of Pu, U, etc 
based on the measurement data. Every accountancy reports are made by this 
computer. Second level is process control computer and controls the process 
and transfer systems in each process area. Third level is equipment control 
computer and controls process equipment. 

4. Provide a list of safeguards applications for 
which the tool has been used. 

Automated transaction software is operated at PFPF by the coding of 
accountancy information and standardization of transfer procedures. The 
software collects and records on-line accountancy information in real time 
basis. The inventory information is always watched by persons who is in 
charge of material accountancy. The inventory information and the state of 
nuclear material transfers are indicated on the graphic panel. 

5. What is the tool used for?    e

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? d

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 

packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
g. Other, please explain 

7. What platform does the tool use? a WIN
a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA 
for commercial codes) 
9. Does this software have export control 
restrictions or other sensitivities? If yes, 
please explain. 

Yes

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 

See Attached 
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Safeguards SW Inventory Summary 

1. What is the name of the tool?   CNMAS(Comprehensive Nuclear Material Accountancy System)
2. Who is the primary developer? JAEA NPSTC
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
This system makes the accountancy report of individual facility using a 
JAEA-wide database. In terms of keeping strict security control, the system is 
designed to be protected from any cyber threat. 

4. Provide a list of safeguards applications for 
which the tool has been used. 

The system has been used to report JAEA MC&A data to Japan government 
under the national accountancy framework since 2006. In Japan, there is 
many questions about an amount of separated-Pu from Diet and NGO. 
Whenever JAEA is asked about the amount the system work well and speedily, 
and this performance enables JAEA to increase openness and transparency for 
peaceful use of nuclear energy. 

5. What is the tool used for?    e

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? d

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 
packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
g. Other, please explain 

7. What platform does the tool use? a WIN
a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA 
for commercial codes) 

MS Visual Basic, Access, SQL

9. Does this software have export control 
restrictions or other sensitivities? If yes, 
please explain. 

Yes

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 
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Safeguards SW Inventory Summary 

1. What is the name of the tool?   DAI : Data Analysis and Interpretation
2. Who is the primary developer? Ispra
3. Provide a brief descriptive summary of the 

tool and its application (1-2 paragraphs) 
The software has been developed for analysis of process data , such as liquid 
level, density, temperature, etc. from the equipments of solution process, and 
then confirmation that the process is operated as declared. 

4. Provide a list of safeguards applications for 
which the tool has been used. 

The software had been used for analysis of the process data from the test 
equipment, which had been built at NMCC-Tokai for evaluation of solution 
movement/reaction.

5. What is the tool used for?    e. The software has been used for getting the knowledge about parameters 
setting, data analysis/evaluation, etc.. 

a. System Design  
b. Systems Analysis  
c. Process Simulation  
d. Sensor Response Modeling  
e. Data Management & Analysis  
f. Other, please explain 

6. What is the form of the tool? c. Non-commercial distributed software
 (e.g., written exclusively for the Ispra) 

a. Commercial software (including shareware & freeware)
b. Commercial software with a specialized interface (script, macro, user-defined environment, chaining of multiple 

packages, etc) 
c. Non-commercial distributed software (e.g., available through RSICC or written exclusively for the IAEA, NRC, etc.) 
d. In-house code that is not routinely distributed 
e. Excel spreadsheet 
f. Script 
g. Other, please explain 

7. What platform does the tool use? WINDOWS 2000 and PI (Plant Information system) as data base.
PI has been developed by OSI software, USA. 

a. stand alone executable code (DOS/WIN/MAC/UNIX OS)
b. Interpreter shell  
c. Simulation environment (which one?) 
d. Spreadsheet 
e. Other, please explain 

8. What language is the tool written in? (NA 
for commercial codes) 

C# for Win2000-XP

9. Does this software have export control 
restrictions or other sensitivities? If yes, 
please explain. 

Yes

10. Please attach illustrative reports or white papers for safeguards work that was done using this tool to substantiate the 
pedigree of the tool. 

As shown above figures, the software is able to confirm the operational situation by comparing the process data with the set 
pattern in advance. 
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1024 10-1 d

1021 10-2 c

1018 10-3 m

1015 10-6 µ

1012 10-9 n

109 10-12 p

106 10-15 f

103 10-18 a

102 10-21 z

101 da 10-24 y

SI 

SI 

min 1 min=60s

h 1h =60 min=3600 s

d 1 d=24 h=86 400 s

° 1°=( /180) rad

’ 1’=(1/60)°=( /10800) rad

” 1”=(1/60)’=( /648000) rad

ha 1ha=1hm2=104m2

L l 1L=11=1dm3=103cm3=10-3m3

t 1t=103 kg

SI SI

SI 

eV 1eV=1.602 176 53(14)×10-19J

Da 1Da=1.660 538 86(28)×10-27kg

u 1u=1 Da

ua 1ua=1.495 978 706 91(6)×1011m

SI SI SI

SI 

Ci 1 Ci=3.7×1010Bq

R 1 R = 2.58×10-4C/kg

rad 1 rad=1cGy=10-2Gy

rem 1 rem=1 cSv=10-2Sv

1 =1 nT=10-9T

1 =1 fm=10-15m

1  = 200 mg = 2×10-4kg

Torr 1 Torr = (101 325/760) Pa

atm 1 atm = 101 325 Pa

1cal=4.1858J 15 4.1868J

IT 4.184J

µ  1 µ =1µm=10-6m

10 SI

cal

(a)SI

(b)
rad sr

(c) sr
(d)
(e)

(f) activity referred to a radionuclide ”radioactivity”
(g) PV,2002,70,205 CIPM 2 CI-2002

CGS SI

a amount concentration

substance concentration

SI 

Pa s m-1 kg s-1

N m m2 kg s-2

N/m kg s-2

rad/s m m-1 s-1=s-1

rad/s2 m m-1 s-2=s-2

, W/m2 kg s-3

, J/K m2 kg s-2 K-1

J/(kg K) m2 s-2 K-1

J/kg m2 s-2

W/(m K) m kg s-3 K-1

J/m3 m-1 kg s-2

V/m m kg s-3 A-1

C/m3 m-3 sA
C/m2 m-2 sA
C/m2 m-2 sA
F/m m-3 kg-1 s4 A2

H/m m kg s-2 A-2

J/mol m2 kg s-2 mol-1

, J/(mol K) m2 kg s-2 K-1 mol-1

C/kg kg-1 sA
Gy/s m2 s-3

W/sr m4 m-2 kg s-3=m2 kg s-3

W/(m2 sr) m2 m-2 kg s-3=kg s-3

kat/m3 m-3 s-1 mol

SI
SI 

m2

m3

m/s
m/s2

m-1

kg/m3

kg/m2

m3/kg

A/m2

A/m
(a) mol/m3

kg/m3

cd/m2

(b) 1
(b) 1

SI
SI

SI SI

( ) rad 1 m/m
( ) sr(c) 1 m2/m2

Hz s-1

N m kg s-2

, Pa N/m2 m-1 kg s-2

, , J N m m2 kg s-2

W J/s m2 kg s-3

, C s A
, V W/A m2 kg s-3 A-1

F C/V m-2 kg-1 s4 A2

V/A m2 kg s-3 A-2

S A/V m-2 kg-1 s3 A2

Wb Vs m2 kg s-2 A-1

T Wb/m2 kg s-2 A-1

H Wb/A m2 kg s-2 A-2

( ) K
lm cd sr(c) cd
lx lm/m2 m-2 cd
Bq s-1

, ,
Gy J/kg m2 s-2

, ,
,

Sv J/kg m2 s-2

kat s-1 mol

SI
SI 

SI 

bar bar=0.1MPa=100kPa=105Pa

mmHg 1mmHg=133.322Pa

=0.1nm=100pm=10-10m

M=1852m

b b=100fm2=(10-12cm)2=10-28m2

kn kn=(1852/3600)m/s

Np

dB       

SI SI

m

kg

s

A

K

mol

cd

SI 
SI 

SI 

erg 1 erg=10-7 J

dyn 1 dyn=10-5N

P 1 P=1 dyn s cm-2=0.1Pa s

St 1 St =1cm2 s-1=10-4m2 s-1

sb 1 sb =1cd cm-2=104cd m-2

ph 1 ph=1cd sr cm-2 104lx

Gal 1 Gal =1cm s-2=10-2ms-2

Mx 1 Mx = 1G cm2=10-8Wb

G 1 G =1Mx cm-2 =10-4T

Oe 1 Oe   (103/4 )A m-1

CGS
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