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DISCLAIMER

This document was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, or any of their employees,
makes any warranty, express or implied, or assumes any legal liability or responsibility for the accuracy,
completeness, or usefulness of any information, apparatus, product, or process disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by trade name, trademark, manufacturer, or otherwise, does not necessarily constitute
or imply its enforcement, recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily state or reflect those of
the United States Government or any agency thereof.

OTKA3 OT OTBETCTBEHHOCTHU

OTOT JOKyMeHT Obin MOAroTOBMEH B npolecce BbIMONHEHUs paboT, onnayveaemblX [1paBUTENLCTEOM
CoepuHeHHbix WtaTtos. Hu MNpasutenscTso CoeauHerHbix LitaTos, HYU Kakas-nubo opraHusauus ot ero
nuua, wnu niobble HaHATHIE UM CriyXalme He AaloT KakoW-nimbo rapaHTuy, BblpKEHHOW unu
noApasymMeBaeMoil, ¥ He npeanonaralT Kakue-nubo 3akoHHble 06s3aTenscTea Unu OTBETCTBEHHOCTDL 3a
TOYHOCTb, NOFHOTY WU nonesHocTb foboit uHdopmauuy, npubopos, NPOAYKUMM UAM NPOLECCOB,
W3MOXEHHBIX 30EChb, W He YTBEPXAAIOT, YTO €ro UCMoMnb3oBaHWe He HapywwuT 4bu-nubo npasa Ha
cobcrBeHHOCTb. CCbifKY, npuBeAeHHble 34eCh Ha Kakve-nubo KOHKpeTHbIe KOMMepueckue RpOAYKThl,
npoLecck! uam oBcnyuBaHue C NOMOLLBIO TOPFOBOro MMEHH, TOProBOW Mapku, U3roTOBUTENS WA KakuM-
" nubo elwwe obpasom, He YCTaHaBNUBAIOT W HEe NPeAnonaraioT NPUHYKAEHUS, WK pekoMeHaauun, uam
npeanouyTuTensHocT Ans lMpasutenscTea CoeauHerHbX LTaros, unm noGoit opranusaumm oT ero nuua.
Touka 3peHuUsi U MHEHWe cocTaBuTenelt, BoipaxkeHHble 3eCh, He O3Ha4aloT ¥ He OTPAXKAIT TOUKY 3peHus,
unu MHenue lMpasutensctea CoefuHeHHbIx LTatos, wnn nwboit opraHnsauuw, gencTeylollet or ero
nvua.
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1 ABBREVIATIONS

Below is a list of major abbreviations found in the Catalog.

Abbreviation | Abbreviation in Description Onucanne
in Russian English
BHJI BNL Brookhaven National Laboratory BpykxaBeHcKas HalMOHaIbHAsA
na6opartopus
HOTII IFTP Institute of Physics & Technical HHCTHTYT QM3HKO-TEXHHYECKHX
Problems npobneM
®3OH, I'HL IPPE, SSCRF State Scientific Center of Russian I'ocynapcTBeHHbIH HaydHbI HEHTP
PO Federation, Institute of Physics and | Poccuiickoit ®enepanun Pusuko-
Power Engineering 3HEepreTH4eCKU HHCTHTYT
JIAHJI LANL Los Alamos National Laboratory Jloc-AnaMocckas HauMOHANbHAs
saGoparopus
JUTHII LLNL Lawrence Livermore National JinBepMOpCcKkas HaUMOHANbHAs
Laboratory naGoparopus uM. Jloyperca
VuK SIM MC&A Material Control & Accounting 3amura, y4eT ¥ KOHTpOJb AREPHbBIX
MarepHalioB
3VuK M MPC&A Material Protection, Control & 3auuTa, y4eT 1 KOHTPOJb sIIEPHEIX
Accounting MarepHaJIoB
OPHJI ORNL Oak Ridge National Laboratory Oyxk-PHIDKCKasd HallOHaNbHAs
snaGopatopus
C3THJ PNNL Pacific Northwest National Cesepo-3anantas THXOOKEaHCKas
Laboratory HaUMOHanbHas JabopaTopus
nAad PNPI State Science Center, St. Petersburg | I'ocynapcTBeHHBIH HayYHBIH LEHTP
Nuclear Physics Institute Poccuiickoit Dencpauun
Hetepbyprckuit MHCTHTYT ANEPHOH
¢u3uku uM. B.I1. KoncrantHHoBa
POALL RFNC VNIIEF Russian Federal Nuclear Center, Poccuiickuit denepanbHelil aAepHEIH
BHUN3®D All-Russian Research Institute of ueHTp Beepoccuiicknii HaydHo-
Experimental Physics HCCHENO0BaTENbCKUI HHCTHTYT
SKCHEPUMEHTAILHOMH QU3HKH
POAL RFNC VNIITF Russian Federal Nuclear Center, Poccuiickuii dpenepanbHbli SnepHBIH
BHUHUTO® All-Russian Research Institute of HeHTp Bceepoccuiickuit HayyHo-
Technical Physics HCCNIeI0BaTENbCKHHA HHCTHTYT
TeXHWYeCKoi GU3HKH
HUUNUT RIPT Research Institute of Pulse HayuHo-HCCleA0BaTeNbCKUR
Technology HHCTHTYT UMIYNbCHOM TEXHHUKH
CHUUI SNIIP Union Research Institute of Co103Hbli1 Hay4HO-
Instrumentation Design HCCIIeA0BaTENbCKUIH MHCTHTYT
npubopocTpoeHus
CHIJI SNL Sandia National Laboratories Canauiickye HaUMOHAJILHBIE
naboparopun
BHUHA VNIIA All-Russian Research Institute of Bcepoccutiickuit BayuHo-
Automatics uccienopatensckuii MHCTHTYT
ABTOMaTHKH
BHHUTPA | VNIITFA All-Russian Research Institute of Bcepoccuiickuii Hay4HO-
Technical Physics and HCCIIe0BATENBCKUHE HHCTUTYT
Automatization TeXHHHECKOH (PH3UKHU U
aBTOMAaTH3aLHH
POA XRF X-Ray Fluorescence Analysis PenTtreno-QIyopecueHTHEIH aHATH3
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2 INTRODUCTION

Background

In 1981 and 1985, two editions of a catalog of non-destructive nuclear measurement instrumentation, and material
control and surveillance equipment, were published by Brookhaven National Laboratory (BNL) [2.1 and 2.2]. The
last edition of the catalog [2.2] included one hundred and twenty-five entries covering a wide range of devices
developed in the United States and abroad. More than ten years have elapsed since the publication of the more recent
Catalog. Devices described in it have undergone significant modifications, and new devices have been developed.
Therefore, in order to assist specialists in the field of Material Control and Accounting (MC&A), a new catalog has
been created.

Work on this instrumentation catalog started in 1997 as a cooperative effort of Brookhaven National Laboratory
(BNL), operated by Brookhaven Science Associates under contract to the US Department of Energy, and the All-
Russian Research Institute of Automatics (VNIIA), subordinate institute of the Atomic Energy Ministry of the
Russian Federation, within the collaborative US-Russia Material Protection, Control, and Accounting (MPC&A)

Program.

Devices Represented

Most of the equipment included in the Catalog are non-destructive assay (NDA) measurement devices employed for
purposes of accounting, confirmation, and verification of nuclear materials. Other devices also included in the
Catalog are employed in the detection and deterrence of unauthorized access to or removal of nuclear materials
(material control: containment and surveillance).

Equipment found in the Catalog comprises either: (1) complete devices or systems that can be used for MC&A
applications; or (2) parts or components of complete systems, such as multi-channel analyzers, detectors, neutron
generators, and software. All devices are categorized by their status of development — from prototype to serial
production.

Some devices are listed with only one developer or supplier. This does not necessarily signify that there are no other
developers or suppliers of those devices. The authors provide no assurance that the present Catalog includes an
exhaustive enumeration of all developers or suppliers of MC&A equipment, nor completeness of devices within
each class.

Data Collection

The bulk of the information for the Catalog was gathered in the summer of 1997 in the course of visits by the
representatives of BNL and VNIIA to a number of US national laboratories and developers, manufacturers, and
suppliers in the private sector in the US. During these visits, a detailed questionnaire to the host organizations was
prepared and used. Letter requests containing a similar questionnaire were sent to various companies in the US,
Russia and other countries that design and manufacture MC&A instrumentation. In the majority of cases, the
requested information came in the form of company catalogs and brochures, technical descriptions, or journal
publications. Note that the Catalog includes only technical information. Price information is not included.

After the collected information was processed and edited by the authors, the printed versions of the corresponding
device descriptions were sent to the providers of the information for review, comment and correction. The authors
made every effort to present the obtained information completely and accurately.

Terminology

Since the device descriptions were provided by organizations in different countries, the authors tried to minimize
inconsistencies by employing terminology commonly used in the technical literature on NDA methods and
instrumentation.

Electronic and Paper Versions

All data were entered in a database developed in MS ACCESS (TM). The database was used for processing,
viewing, and printing information throughout all stages of the Catalog preparation. Unlike the previous two BNL
editions of the Catalog [2.1 and 2.2], a current electronic version is being sent to users together with the paper
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version. The electronic version will provide users with the opportunity to conduct fast and complex formalized
searches (using a pre-determined list of keywords for making selections) as well as searches in free mode. The
electronic database enables users to review data and print reports on selected devices in English or Russian.

Catalog Distribution

The Catalog is available on request to any organization involved in handling and processing of nuclear materials or
development, manufacturing, and distribution of MC&A equipment. The general distribution package will include
paper and electronic versions.
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hours of tedious work of arranging visits and meetings over the course of this effort: success would be impossible
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3 METHODS AND EQUIPMENT FOR MC&A

This section contains brief descriptions of the main methods and types of equipment currently used in MC&A
applications; the authors borrowed heavily from [3.1 and 3.2]

3.1 NON-DESTRUCTIVE ANALYSIS
3.1.1 GAMMA SPECTROMETRY

Most nuclear materials of concern in MC&A emit gamma rays and these can be used for NDA of the materials.
Gamma rays have well defined energies which are characteristic of the isotopes emitting them. Determination of the
gamma ray energies serves to identify the isotopic composition of the materials. When combined with a
measurement of the intensities they can provide quantitative information on the amount of material that is present.
Enriched uranium fuel, for example, has a strong 186 keV gamma ray associated with the alpha decay of U235 and
the U235 enrichment can be determined by measuring the intensity of this gamma ray. Plutonium samples generally
contain the isotopes Pu238, Pu239, Pu240, Pu241 and Pu242 as well as decay products, which give rise to a highly
complex mix of characteristic gamma ray energies. The date of discharge of irradiated fuel from a reactor can be
verified by measuring the relative intensities of gamma rays associated with fission and activation products. The 662
keV gamma ray from Cs137 is particularly important for this type of determination.

To detect gamma rays the radiation must interact with the detector to give up all or part of the photon energy. The
basis of all gamma ray detector systems is the collection of this liberated electrical charge to produce a voltage pulse
whose amplitude is proportional to the gamma ray energy. In a gamma ray spectrometer these pulses are sorted
according to amplitude (energy) and counted using suitable electronics, such as a single- or multichannel analyser.
With a multichannel analyser the gamma rays analyzed at different energies can be displayed or plotted to produce a
gamma ray energy spectrum which provides detailed information on the measured material.

3.1.1.1 GAMMA DETECTORS

The gamma ray detectors most commonly used are either scintillators — usually activated sodium iodide (Nal)
crystals — or solid state semiconductors — usually high purity germanium (Ge) or cadmium telluride (CdTe)
crystals. The Nal detectors can be made with large volumes and generally have higher gamma detection efficiencies
than Ge detectors. Their uses in MC&A applications include, for example, the verification of fresh U235 fuel
enrichment as well as the presence of spent fuel through detection of fission product gamma radiation. Their ability
to distinguish between gamma rays of different energies, however, is relatively poor and of the three types of
detector they have the lowest energy resolution.

Germanium detectors have far superior energy resolution to Nal detectors and are better suited to the task of
resolving complex gamma ray spectra and providing information about the isotopic content of materials. The Ge
detectors used range in size from small planar types to large (80-90 cm®) coaxial detectors. A disadvantage of these
detectors is that they must be operated at very low temperature, which is usually achieved by cooling with liquid
nitrogen.

Standard CdTe detectors (and CdZnTe detectors) do not need cooling and of the three detectors they have the
highest intrinsic detection efficiency. Recent progress in fabrication techniques has substantially improved CdTe
resolution. Until 1997 the standard volumes available were relatively small (20 and 60 mm®). Nevertheless, their
portability and small size made them especially suitable for use in confined spaces, such as in verification
measurements of fresh fuel assemblies whose design permits insertion of the detector probe into the assembly
interior, and of spent fuel bundles stored underwater in closely packed stacks. Much larger CdZnTe detectors have
recently been fabricated with volumes of up to 1500 mm’, providing a substantial increase in detector efficiency.

3.1.2 NEUTRON COUNTING

There is a number of different types of neutron counting equipment using passive and active detector systems to
determine the amount of fissile material.

MC&A Instrumentation Catalog, Introductory Sections 1-5, Page 7




Neutrons can be emitted from non-irradiated nuclear fuel in three ways:

— Spontaneous fission from fissile isotopes such as those of Pu;

— Induced fission from fissile isotopes (typically by means of a low energy neutron source);

— Alpha particle induced reactions, (alpha , n), involving light elements such as oxygen and fluorine.

Fission neutrons in the first two categories are emitted in groups of two or more for each fission event. This
signature is detected as a neutron coincidence. Nearly all the isotopes of U, Pu and other transuranium elements emit
alpha particles. These interact with light elements present in compounds (e.g. oxides and fluorides) or as impurities
(e.g. B, Be and Li) to form an undesirable neutron background. Neutron coincidence counting discriminates against
this background by processing the neutron pulses to select correlated (in time) detection events and eliminating the
(alpha ,n) background neutrons, which are emitted singly and thus are uncorrelated.

Passive detector systems determine the mass of Pu on the basis of the spontaneous fission of primarily its even-
numbered isotopes (Pu238, Pu240 and Pu242, with Pu240 the dominant contributor). The major fissile isotope,
Pu239, has a typical abundance in fuel of 60-80% yet it contributes insignificantly to spontaneous fission. Isotopic
abundance must be known or verified —typically by a high resolution gamma ray measurement. Using the isotopic
abundance the coincident-neutron count rates can then be converted into a value for the total Pu mass in a sample.
For uncontaminated samples, measurement accuracy is of the order of 1% or less.

The fissile isotope U235 does not undergo sufficient spontaneous fission for practical passive detection. In this case
an active system incorporating AmLi neutron sources is used to 'interrogate’ the U235 content by neutron induced
fission. For low energy incident neutrons the U238 in a sample contributes insignificantly to the measured
coincident-neutron count rates even though U235 may be enriched to only a few per cent (e.g. low enrichment
fuels).

Neutron detectors employ various neutron capture reactions to function. The reactions produce energetic particles,
which in tumn ionize a gas and produce a charging pulse. The choice of detector (i.e. the capture material) is based
mainly on the neutron detection sensitivity required and on the insensitivity to other radiation, e.g. gamma rays.
Nearly all detectors have the highest sensitivity for low energy neutrons. Consequently in many neutron detector

systems the detectors are surrounded with a moderator material such as polyethylene to slow down the energetic
neutrons to thermal energies.

3.1.2.1 GROSS NEUTRON COUNTING

Gross neutron counting refers to the sum of all neutrons detected. Here the neutron source cannot be characterized
since coincidence requirements are not applied. The presence of significant numbers of neutrons is often a sufficient
indication that fissile nuclear material is present. All the neutron coincidence detection systems (discussed below)
give total neutron count rates as well as coincidence count rates.

3.1.2.2 NEUTRON COINCIDENCE COUNTING

Neutron coincidence counting has evolved into a very stable, reliable and accurate technique to determine Pu and
U235 content. Modemn, well designed neutron coincidence systems are capable of reliably processing pulses over a
very large range of input count rates (i.e. over more than six orders of magnitude). This stability is achieved by
Judicious selection and placement of amplifier electronics to minimize noise interference. These electronics boards,
when located at the detector head, amplify and shape the pulses, apply lower level discrimination to (50 ns wide)
logic pulses to the external pulse controller (the electronics controller).

Reliable coincidence counting is also due to a sophisticated pulse processing circuit (shift register electronics) in the
external electronics controller. Pulses within a specified time period (normally set at 64mks) of one another may be
termed correlated (i.e. “coincident”) neutron pulses. This correlation time is associated with the slowing down of
neutrons in the moderator. The shift register electronics keeps track of coincidences between pulses separated by
about 1000 mks (accidentals) and coincidences in the first 64 mks (real coincidences plus accidentals) and subtracts
the former to give the real coincidences. Other small corrections are also automatically applied.
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PASSIVE DETECTOR SYSTEMS have one of two basic geometrical configurations: well detectors completely

enclose the sample, and collar detectors encircle the sample (e.g. a fuel assembly). Well detectors have the preferred
geometry since they have the capability of detecting all the neutrons emanating from the sample. Collar detectors are
an alternative detector design that is appropriate when the sample becomes too large for placement inside a well
detector. Whereas calibrated passive well detectors measure the total mass of Pu in a sample, collar detectors
measure Pu mass per unit length of the fuel assembly. This linear density must then be multiplied by an effective
length to give the total Pu mass in the assembly. There are many different passive detector systems, with their
design features optimized for specific sample sizes, shapes or Pu mass ranges. About twenty such systems are
currently used in nuclear safeguards.

ACTIVE DETECTOR SYSTEMS use neutron sources (typically AmLi) to interrogate the U235 in the sample.
Again the well geometry is preferred but the collar geometry is the only practical solution when the sample is a fuel
assembly. The full detector system includes the detector head, which detects the neutrons and houses the neutron
source; the electronics controller, which powers the detector and determines the neutron coincidence rates; the
portable computer for control and data analysis to determine U235 content; and the printer for generating reports.

3.1.2.3 SPENT FUEL MEASUREMENT

NEUTRON EMISSION AND DETECTION. Spontaneous fission of Cm242 and Cm244 is the major source of
neutrons emanating from spent fuel. These isotopes are produced in the nuclear reactor fuel assemblies through
multiple neutron capture events. The fission products in the spent fuel produce an extremely high radiation
background in which the neutrons must be detected. This high radiation environment determines the techniques that
can be deployed for spent fuel verification. One approach is to choose a detector which is basically gamma ray
insensitive. Another approach is to shield against the gamma rays but allow the neutrons to pass through the shield to
the neutron detector. Spent fuel verification methods include not only neutron detection but also gamma ray and
ultraviolet light (Cerenkov radiation) detection.

3.1.2.4 NEUTRON DETECTORS

Mechanisms for detecting neutrons in matter are based on indirect methods. Neutrons, as their name suggests, are
neutral. The process of neutron detection begins when neutrons, interacting with various nuclei, initiate the release of
one or more charged particles. The electrical signals produced by the charged particles can then be processed by the
detection system.

Two basic type of neutron interactions with matter are available. First, the neutron can be scattered by a nucleus,
transferring some of its kinetic energy to nucleus. If enough energy transferred, the recoiled nucleus ionizes the
material surrounding the point of interaction. This mechanism is only efficient for neutrons interacting with light
nuclei. Second, the neutron can cause a nuclear reaction. The products from these reactions, such as protons, alpha
particles, gamma rays, and fission fragments, can :nitiate the detection process.

Detectors employing either the recoil or reactions mechanism can use solid, liquid, or gas-filled detection media.
Although the choice of reactions is limited, the detecting media can be quite varied, leading to many options.

GAS-FILLED NEUTRON DETECTORS. He3 and BF3 Thermal-Neutron Detectors finds many applications in
passive and neutron assay because they are relatively stable, efficient, and gamma-insensitive. In the case of BF3,
the gas is enriched in B10. Helium-3 is only about 1 ppm of natural helium, so it is usually obtained by separation
from tritium produced in reactors. The detection efficiency for thermal neutrons is high, and the interaction
probability for gamma rays is low. However, if the gamma dose is more than emitted by typical plutonium and
uranium samples, the response of He3 and BF3 detectors will be affected.

He4 and CH4 fast neutron detectors rely on the recoil of light nuclei to ionize the gas in the tube. The interaction is
elastic scattering of the neutron by light nucleus. Despite the apparent disadvantages of recoil-type detectors in terms
of lower efficiency and stability, the detection process take place without prior thermalization of the incident
neutron. Thus the neutron is detected very rapidly and some information on its initial energy is preserved.
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PLASTIC AND LIQUID (ORGANIC) SCINTILLATOR are often used for fast-neutron detection because of their
fast response and modest costs. Fast response is particularly beneficial for coincidence counting applications where
the ratio of real to accidental coincidence events can a significant impact on the statistical precision of measurement.
The major disadvantage of organic scintillators in nondestructive applications is their high gamma-ray sensitivity.

3.1.3 CALORIMETRIC ASSAY

Calorimetry is the quantitative measurement of heat. It measures the transfer of energy from one system to another
caused by temperature differences. When applied to MC&A calorimetry measures the rate of heat generation
(power) from radio-nuclides. Radiometric calorimeters are designed to measure the power associated with alpha,
beta, or gamma decay of radioactive materials.

Radiometric calorimeters operate on the principle that almost all of the energy associated with the decay of
radioactive materials placed in the sample chamber is absorbed in the form of heat within the calorimeter. The
radioactive decay of all uranium and plutonium isotopes generates heat, but only the plutonium isotopes, because of
their shorter half-lives and thus higher specific activities, generate heat at a high enough rate (power) to be measured
accuratly. Most of the plutonium decay energy is released as alpha or beta particles and converted to heat energy
through absorption. A small portion is carried away by neutrons and gamma rays, however this portion is generally
less than 0.01% of the total decay energy.

Methods of calorimetry are now being applied with precision and accuracy in the passive nondestructive assay of
nuclear materials, especially plutonium and tritium. The important features and advantages of calorimetric assay are
listed below:

The entire sample can be measured.
The assay is independent of sample geometry (only equilibrium time is affected).
The assay is independent of matrix material composition and distribution, including nominal moisture
concentrations.

*  The assay is independent of nuclear material distribution within the sample, including the effects of sample self-
attenuation.

e Electric current and potential measurements are directly traceable to reference materials.
Calorimetric assay is applicable to a wide range of material forms (including metals, alloys, oxides, fluorides,
mixed oxides, waste, and scrap). Representative plutonium standards are not need.

e Calorimetric assay is comparable to chemical assay in precision and accuracy provided that isotopic
composition is well characterized.

¢ Calorimetric assay is a completely nondestructive assay procedure when coupled with high-resolution gamma-
ray spectroscopy isotopic analysis.

An important disadvantage to calorimetric assay is that it is time consuming. In general the technique employs
equipment which is less portable although more accurate than other nondestructive assay techniques applicable to
nuclear material measurement. It can often provide accurate reference measurements for improving the calibration of
other assay techniques such as neutron coincidence counting.

Calorimetric assay is most precise for materials with high plutonium concentrations such as powders, fuel pellets,
and metals. Calorimeters are being used extensively for nuclear materials accountability and for shipper-receiver
confirmatory measurements of plutonjum. When applied to concentrated, homogeneous plutonium-bearing
materials, calorimetry is comparable in accuracy to precision weighing and chemical analysis. For high-density scrap
which has homogeneous isotopic composition, calorimetry plus gamma-ray spectroscopy can approach a precision
and accuracy to within 1%.

3.1.4 K-EDGE DENSITOMETRY

The K-edge Densitometer is used to determine the Pu concentration in solutions. The system consists of a high
resolution Ge detector, a multichannel analyser and a portable computer. A Se57/Co57 source of low energy gamma
rays is positioned for the gamma radiation to pass through the solution. The absorption of this radiation gives a
sensitive measure of the Pu in its path.
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3.2 DESTRUCTIVE ANALYSIS
3.2.1 URANIUM, THORIUM OR PLUTONIUM BY K-EDGE X-RAY DENSITOMETRY

K-edge X ray densitometry is applicable to all U, Th and Pu materials and to mixed U-Th or U-Pu samples
containing a sufficient amount of the analyte: a precision and accuracy of about 0.2%rel. may be achieved when the
concentration of the analyte ranges from 80 to 150 g/L. The method is very selective, but the determination of the
major actinide, such as Pu, may be biased by the presence of a minor actinide element of lower atomic number, such
as U.

3.2.2 PLUTONIUM BY K X-RAY FLUORESCENCE ANALYSIS

K X ray fluorescence analysis is applied to samples of PuO2 and Pu nitrate solutions containing at least 3-4 mg Pu
with the addition of known amounts of U as an internal standard. It is also used for Pu assay in samples of MOX and
U-Pu nitrate solutions in combination with a determination of the U content by titration or by K-edge X ray
densitometry. A precision and accuracy of 0.2%rel. are achievable.

3.3 CONTAINMENT AND SURVEILLANCE

Containment and surveillance (C/S) techniques are extensively deployed now owing to their flexibility and cost
effectiveness. The main C/S means are radiation monitors, optical surveillance and sealing systems.

3.3.1 RADIATION MONITORS

Radiation monitors are located at the periphery of nuclear-material and radioactive-contamination control areas to
detect accidental or covert removal of radioactive materials. Two types of radiation monitors are in use today:
contamination monitors and nuclear material monitors. Contamination monitors detect contamination on the surface
of the person or an object where the radiation comes from an extended area viewed without intervening absorbers.
Nuclear-material monitors must be able to detect small, possibly shielded quantities of nuclear material that may be
hidden. '

Nuclear-material monitors have to meet requirements to search each person, package, or vehicle leaving a nuclear-
material access area. Contamination monitors meet radiation safety standards for monitoring persons leaving a
radioactive-contamination area. In both cases, visual or manual searches may be ineffective, but radiation monitors
sense radiation emitted by materials and can conduct unobtrusive, sensitive, and efficient searches. The monitors
provide timely notice of contamination or diversion before the controlled material can leave an access are.

Diversion monitors are either automatic portal monitors or hand-held monitors. The versatile hand-held monitor has
many applications, including contamination monitoring. Their effectiveness depends on the operator making a
thorough scan. In contrast, portal monitors are fully automatic.

3.3.1.1 DETECTORS FOR RADIATION MONITORS

Radiation monitors use different types of radiation detection depending on whether they are designed to detect
contamination or diverted nuclear material. Gas proportional counters are most appropriate for detecting the
radiation from contamination, and scintillators are most appropriate for detecting the penetrating radiation from
diverted material.

Plastic scintillation detectors are solid organic scintillators that contain fluorescent compounds dissolved in the
polymer solute. These materials have low density and low atomic number so they lack strong photoelectric
absorption. They detect gamma rays by detecting Compton recoil electrons, and they detect neutrons by detecting
recoil protons. These detectors do not display full-energy peaks; they display a continuous spectrum from the
Compton edge down to zero energy. Although organic scintillators are poor energy spectrometers and have low
intrinsic detection efficiency, they make excellent large-area, low-cost radiation counters. Their low cost results from
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the use of inexpensive materials and simple packaging; Nal crystals, on the other hand, are expensive to grow and to
protect from moisture and thermal shock. -

3.3.2 OPTICAL SURVEILLANCE SYSTEMS

Optical surveillance is most effective in storage areas (such as spent fuel storage ponds) with relatively few activities
that could be interpreted as the removal of nuclear material. A typical application would consist of two or more
cameras positioned to completely cover the storage area. The field of view of the cameras is such that any movement
of items that might constitute the removal of nuclear material is easily identified. This means that items have to be
sufficiently large in the field of view to be identified and that one or more images have to be recorded during the
movement. The image recording may be set at a periodic frequency (significantly shorter than the fastest removal
time) or the motion (i.e. scene change) may trigger the recording. Optical surveillance is intrinsically an unattended
operation that may be enhanced by the remote transmission of image data or system operation data (i.e. the status of
the surveillance system).

Optical surveillance equipment has undergone a transition from analog video systems to digital surveillance systems.
Digital surveillance systems were essentially mandated by the strong commercial industrial trend in the manufacture
of low cost digital components providing significantly improved system performance.

333 SEALING SYSTEMS

Seals are typically applied to individual items containing nuclear material. A seal can help to indicate that material
was neither introduced into nor removed from a container and, at the same time, provides a unique identity for the
sealed container. Unattended monitoring equipment is often also sealed. Most seals are usually applied for-extended
periods of time. These seals may be either single-use seals that are replaced when checked or seals that are verifiable
in situ, i.e. they can be checked for integrity and identity in the field. If the seals are in situ verifiable then the
verification activity must be efficient (to limit radiation exposure to the inspector) and extremely reliable. The in situ
verification activity must consist of checking the item containment as well as the seal and the method of its
attachment to the item.

A sealing system comprises the containment (container) enclosing the nuclear material, the means of applying the
seal (e.g. a metal wire) and the seal itself. All three components must be examined in order to verify that the sealing
system has fulfilled its function of ensuring continuity of knowledge of the identity and integrity of the nuclear
material concerned. There are single-use seals: metallic and adhesive seals; in situ verifiable seals: fiber optic,
ultrasonic, electronic seals.

34 UNATTENDED AND REMOTE MONITORING

The use of unattended instrument systems has always been a requirement for MC&A. Optical surveillance systems,
for example, are inherently unattended systems since their prime function is to survey an area over extended periods
of time. Contemporary unattended monitoring systems employing radiation detection sensors are increasingly being
used to detect the flow of nuclear material past key points in the facility process area. For complex nuclear facilities
where the plant is automated (remotely operated), unattended assay and monitoring techniques are an integral part of
a practicable MC&A implementation approach.

Unattended use necessitates that special considerations be included in the instrumental system design if the system is
to be reliable and cost effective in providing credible, independent data. This means that the system must operate
without failure over extended periods, including times when the facility power supply is interrupted. The unit should
operate automatically and periodically record and transmit its status. If data are to be sent over unsecured
transmission pathways then the data must be authenticated. And if data are to be shipped off-site then they must be
encrypted to meet the requirements of the facility and the State for confidentiality of information. Because of the
stringent design considerations unattended and remote monitoring equipment typically has to be flexible, modular
and highly reliable.

In summary, the primary advantages of unattended and remote verification techniques are:
*  Reduced inspection efforts,
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o  Reduced radiation exposure of inspectors,
¢ Reduced level of intrusiveness in the operation of nuclear facilities.

3.5 REFERENCES
[3.1]  Techniques and Equipment. International Nuclear Verification Series, No 1. International Atomic Energy
Agency, Vienna, 1997.

[3.2] Passive Nondestructive Assay of Nuclear Materials. Edited by: Doug Reilly, Norbert Ensslin, and Hastings
Smiths, Jr., 1991
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4 STRUCTURE OF DETAILED DEVICE INFORMATION

This section describes the structure of the device information presented in Catalog. The description of each device
follows a fixed structure emulating the structure of the previous catalog developed by Brookhaven National
Laboratory [2.1 and 2.2]: the description is divided into two parts, as described below.

The first part consists of the main qualitative device characteristics important for MC&A users. The complete list of
these characteristics follows:

DEVICE NAME

MODEL

SUPPLIER

USE CATEGORY
DEVICE TYPE
MEASUREMENT METHOD
MEASURED PROPERTY
NUCLEAR MATERIAL
PHYSICAL FORM
EVIRONMENT OF USE
STATUS

PORTABILITY
DEVELOPER
MANUFACTURER

Below are brief descriptions of these of characteristics and their possible values.

DEVICE NAME
As a rule, the device name is unique and is supplied by the device developer or manufacturer. Sometimes, the same
device name is used by different developers or manufacturers.

MODEL
The device’s model names are unique for each device and are supplied by the developer or manufacturer.

SUPPLIER
Name of the supplier of the device. Often, an abbreviation in addition to the full name of the supplier is provided.

USE CATEGORY
Shows one of two MC&A applications of the device: accounting (equipment for accounting, confirmation, and
verification measurements) and containment and surveillance (containment and surveillance equipment).

DEVICE TYPE
Corresponding lists of device types for the two Use Categories are shown below.

Accounting:
calorimeter
densitometer
detector
identifier
measurement system
multichannel analyzer
neutron counter
neutron generator
rod scanner
software
spectrometer

MC&A Instrumentation Catalog, Introductory Sections 1-5, Page 14



5 USERS GUIDE FOR ELECTRONIC VERSION

Installation .

The MC&A Instrumentation Catalog database was prepared using MS ACCESS™, Microsoft Office 97. The
database is distributed on a CD containing a runtime version of MS ACCESS™ and the database file, “MCA
Catalog 1_0 Distribution”.

1. If you do not have a full version of MS ACCESS 97 on your machine, install its runtime version:

e open the CD directory on the distribution disk using MS Windows Explorer™,

o click on the SETUP installation file, and follow instructions.

2. If you do have a full version of MS ACCESS 97, copy the Catalog database “MCA Catalog 1_0
Distribution.mdb” from CD onto your hard drive. Since this file is copied from a CD, it is a READ ONLY file.
Therefore, you have to change its property from READ ONLY to READ/WRITE. To do so a) open Explorer, b)
highlight the database file name, c) click right-button on your mouse, d) go to “Properties” and un-check the READ
ONLY box.

3. The distribution CD contains several Cyrillic fonts that were used in the Catalog’s reports and computer screens.
These fonts have to be installed on the user’” machine using the MS Windows fonts utility.

User Interface

The user interface consists of three major screens: MAIN, SEARCH/PRINT, and MISCELLANEOUS. The MAIN
screen opens automatically when the database is loaded. This screen has three buttons: “Open Database”,
“Miscellaneous”, and “Exit”. Pressing any of the first two buttons leads the user to corresponding screens; pressing
the “Exit” button closes the database and MS ACCESS. Note: On the MAIN screen one can see pictures of
American and Russian flags. Clicking on those pictures switches between English and Russian for the MAIN and

MISCELLANEOUS screens.

The “Open Database” button opens the SEARCH/PRINT screen designed to interrogate the database and print
reports on the searches. The “Miscellaneous” button opens a menu screen providing the user with miscellaneous
information on the database, companies, instrumentation descriptions, etc. From this screen the user can also print
the entire database. The Exit button closes the database and MS ACCESS.

SEARCH/PRINT Screen
This screen is reached by pressing “Open Database™ button on the main screen.

The database search can be performed by using from one to seven search key words or expressions entered in the
four green and three blue fields. The green fields are used for a free entry of the search key words or expressions in
the selected language; the entire record for each device is searched for the first three entries; Device ID search
should be used in combination with other fields to narrow the search results. Each of the blue fields allows the user
to do searches by Use Category, Device Type, and Supplier, respectively. Once the key words/expressions are
selected, pressing the button with binoculars will conduct the requested search (leaving the search fields empty will
show the entire database).

The user can request results of the searches to be arranged according to one of the three sorting orders indicated on
the SEARCH/PRINT screen.

After search is completed, pressing the buttons on the left of each record in the resulting window will show and print
the Catalog page corresponding to the selected device. The entire group of devices identified by the search can be
reviewed by pressing the “glasses” button, or directly printed by pressing the “printer” button located at the top of
the window. Listing of selected devices can be viewed or printed by pressing a blue list button. Note that clicking
on the cell showing the name of the supplier will open a report page with information on that particular company.

The working language for the searches and reports prepared for printing is selected by pressing one of the two
buttons located at the top of the screen.
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6. LIST OF DEVICES

This section provides a list of all devices present in Catalog. The devices are arranged in the same order as
the devices listed in Section 7, Detailed Device Information. The sorting order is as follows:

1. USE CATEGORY
2. DEVICE TYPE

3. SUPPLIER, and
4. DEVICE NAME

The devices are grouped by USE CATEGORY: DEVICE TYPE. The identifiers shown on the left of each
entry correspond to the large numbers on the pages in Section 7. When the user of the electronic version of
the Catalog chooses a different sorting order available in the SEARCH/PRINT screen (button "Open
Database" in the main window), the listing will not have a sequential numbering of devices.

Accounting: Calorimeter

1  Heat Flow Calorimeters Kanopimerpst Termiosoro moroka LANL (JIAHID)
2 Calorimeter Kanopumerp SNIIP-ASCUR (CHHHII -
ACKYP)
3  Calorimetric System for the Kanopymerpugeckas SSC IPPE (O35H, THI] PD)
Fissile Material Mass HM3MepUTedbHas cucTeMa It
Measurement KOHTPOJISL MACCE! HeIISINUXCH
MaTepuanoB
Accounting: Densitometer
4  Radioisotopic Densitometer TlnoTHOMEp PamHOM3OTOITHEIT IFTP (HDIID)
5 KED/KXRF Hybrid Densitometer Kom6urmpoarsetit wiotHomep LANL (JIAHT)

nio K-kpato nornommenus u POA

Accounting: Detector
6  Nal Detector Shield/Collimators Herexrtoprl Nal ¢ 3anmroit u Canberra Industries, Inc.

KOJUTHMATOpaMu (Kanbeppa Huo., Huxopnopeiiuer)
7  Gamma-Ray and Neutron DJNeKTPOHHEIH 070K W1k Davidson Co. Inc. (Kopnopayus
Detector Electronics Unit JEeTeKTOPOB HEMTPOHHOIO 1 Jlseudcon)
raMMa-HITyIeHuit
8 Coaxial and Planar Safeguard Koakcuanpubie U IDlaHapHEIe EG&G Instruments, Inc. ORTEC
Germanium Detectors repMaHHeBEIE JETEKTOPH VLA (EG&G Hucmpymenmc,
neneit rapaHTUi Huxopnopeiiuien, OPTEK)
9  Portable Detector Probe [opraTuBHbLil ReTekTopHELL 30 EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopeiiwer, OPTEK)
10 Gamma Detection Units Bioku getekrvpoBauus ramMa-  IFIP (HDII)
HATyIeHNS
11 X-Ray Detection Unit YcTpoiicTBO NETeKTUPOBAaHHUA IFTP (HDTID)
PEHTTEHOBCKOIO M3JIyIeHHS
12 X-Ray Detection Units (BJEP-I'- Bioxku aeteKTupoBaHus IFTP (UDIID)
7K) . PeHreHOBCKOIO MATYIeHUA
(BOEP-T-7K)
13 X-Ray Detection Units (BJEP- Doy HeTeKTUpOBaHus IFTP (HDIID)
T'E-9K) PEHTTEHOBCKOTO M3NIyIeHNUsI
(BIEP-TE-9K)
14 X-Ray Detection Units (BAEP-  Broku ReTeKTHpOBaHMA IFTP (HDIID)
K-7K) PEHTEHOBCKOTO MITyICHUA
(BOEP-K-7K)
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15

16

17
18

19

20
21
22

23

25
26

27

28

29

30
31

32

33

35

36

Accounting: Detector
X-Ray Detection Units (BJJEP-
KE-9K)

Electro-Mechanically Cooled Ge
Detector System

Detection Unit

Scintillating Fibers Neutron
Detectors

Miniature Spectrometric
Detection Unit

Gamma Probe
Neutron Probe

Large Volume Spectrometric
Detector

Spectrometric Detection Probe

Gamma Spectrometric Unit

Scintillation Detection Assemblies

Scintillation Detection Unit
Automated Neutron Flux Meter

Neutron Counter

Accounting: Identifier
CdZnTe Detector System for

Uranium (CZT U Probe)

Shipper Receiver Confirmatory
System

Hand-Held Pu and U Assay
Meter

Portable Hand-Held Ruggedized
Nuclear Detection and
Radionuclide Identification
System

Installation for the Radiation
Object Passportization

Portable Analyzer for the Nuclear
Materials Inventory

Stationary Post for the Inventory
of Containers with NM

Universal Radiometer-
Spectrometer
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Brnoxu nerexTupoBarmia
PCHTTCHOBCKOIO H3JIIYICHMST
(BOEP-KE-9K)

CrucTeMa 31eKTpOMeXaHHIECKOTO
oxnaxnenus m1g Ge Ierexropa

brok metexTupoparus

He#TpoHHEIE RETCKTODH U3
CIMHTHUIMPYIOIMX BOOKOH
MUHMATIOpHEL
CIIEKTPOMETPHIECKUIT 6II0K
HIEeTeKTHPOBaHUA
Tamva-3oHn

Heirpormerit soum

CrieKTpOMeTpHIeCKHit IETEKTOp
Boxbmioro o6reMa

CnexTpoMeTpuIecKuii 301

CrieKTpoMeTpHIecKIit qaTIHK
raMMa-u3IyIeHus

CIVHTIWIIIHORHEE GII0KH
IEeTEKTHPOBaHMA :
Biok merekTHpOBaHUT
CHMHTHULSLIMOHHBIA
Wamepurens HelrpoHHoro
TIOTOKa aBTOMATH3HPOBAaHHEIH
CueT9uK HeifTpoHOB

CucreMa JeTeXTHpOBaHHS Ha
ocHoBe CdZnTe mis ypaua (CZT
U 3ouxn)

CucreMa ONTBEPXISHUS II
OTIIPaBUTENA-IIONYIaTEeIIT
Pygxoit npuGop ms axammsa Pu
ul

IlopraTuBHAs HOCHMAs CHCTEMa
19 rpyboro obHapyXeHUs U
HACHTU(DUKAIMY PAIHOHYKIUIOB

VYcTaHOBKA panuaIlOHHOI
TacropTH3aiu o6BEKTOB
ITepenocHol anamuzarop mis
HMHBEHTAPU3aINH SNEPHEX
MaTepHaIoB

CraioHapHbll TOCT IS
MHBEHTapH3alllH KOHTEHAHEPOB ¢
SIBCPHBEIMU MaTepHalaMu
VHuBepcanbHEL pamioMeTp-
CIIEKTPOMETD

IFTP (HDTID

LLNL (JLTHD

PA MAYAK (II0 MASIK)
PNNL (C3THID)

PNPI (ITHAD, T'HID

Quantrad Sensor Division
(Omodenenue "Keanmpad Cencop”)

Quantrad Sensor Division
(Omoesenue "Keanmpao Cencop')

RITEC Ltd. (TOO "PHISIK *)
RITEC Ltd. (TOO "PHTIK ")

RSC Kurchatov Institute, SPC
REKOM (PHI "Kypuamoscxuii
uncmumym"” HIIT "POKOM")
SNIIP- Green Star, Ltd.
(CHHHII - TOO "Ipun Cmap")
SPC Aspect (HIII] "ACIHEKT)

VNIIA (BHHHA)
VNIITFA (BHHHUT®DA)

EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopetimer, OPTEK)

LANL (JIAHTD)

National Nuclear Corporation
(Hayuonaaenan Soepnas
Kopnopauyus)

Quantrad Sensor Division
(Omoenenue "Keanmpad Cencop")

RFNC VNIIEF (POAL
BHAHID)
RENC VNIITF (PDAL]
BHHAT®D)

RFNC VNIITF (PDAL
BHHHT®)

SPC Aspect (HIIL] "ACIIEKT)
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37

38

39

40
41
42
43

45
46
47

48

49

50

51

52

53

54

55

56

Accounting: Identifier
Nuclear Material Quick Identifier

Neutron Device for FM Presence
Control

UnenrnduxaTop AISIMXCS
MaTepHaioB

IIpubop mas KOHTPONIS HATUIMS
IeIMXCS MATEPHATIOB [0
HeHTpOHHOMY UITYICHHIO
"Bpem"

Accounting: Measurement System

Plutonium Can Contents Monitor

Plutonium Inventory
Measurement System
Uranium Drum Enrichment
Monitor

Glovebox Neutron/Gamma
Counter

Neutron and Gamma Unattended
Plutonium Safeguards System

Passive/Active Cf-252 Shufflers
Plutonium Canister Input
Verification Counter

The Californium-252 Shuffler

Shuffler Detector

MoOHNTOD IS OTIPERENICHYRA
COJIepXXaHHNA [UIYTOHUI B
KOHTelHepax

W3MepuTenbHas cucTeMa mis
VMHBEHTApU3AUMH IUIYTOHMA .
MomnuTop oborallteHus ypaHa
I 6ogexk
Hejirponziii/raMmma cIeTIHNK
TS MepYaTOYHEIX HOKCOB
Heiitpou-raMMa cucteMa
obecIieqeHuys rapaHTHii 110
IUTYTOHMIO Oe3 yJacTus
oreparopa
TlaccuBHEIe/aKTHBHEIE
kanudopuvesrie "Iadmeper”
CueTqrK 1 ITPOBEPKH BXONHBIX
KOHTeHHepOB ¢ IUIyTOHUEM
Kanudopruessiii "mabnep”

Jerexrop Tuna "Hladgnep”

Accounting: Multichannel Analyzer

Miniature Modular Multi-
Channel Analyzer

Portable Multichannel Analyzer

Amplifier and MCA Plug-in Card
with Emuluation Software

EtherNim High Speed
Miultichannel Buffer

MCA Plug-In Card and Software

Miniature Multi-Channel
Analyzer and Multi-Channel
Scaler

Hand-Held Multi-Channel
Analyzer for Nuclear Spectroscopy

Independent Multichannel Pulse
Height Analyzer

Multichannel Pulse Height
Analysers, "AW" Series
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MuHBATIOpHEI MONYIBHBI
MHOTOKaHAaJIBHBII aHaTU3aTop

IlepeHocHOI MHOTOKaHaJIBHEIH
ayanusatop 2056-B

VYewmTesb ¥ KapTa paclipeHHs
MKA ¢ mporpaMMHBEIM
obecriegeHHeM SMYJIILIMI
BHICOKOCKOPOCTHOIM
MHOTOKaHaNbHELH 6ydep 921E
EtherNim

Kapta pacumpermis MKA c
TIporpaMMHEIM obecredeHueM

MuHHAaTIOpHELA
MHOTOKaHaJIbHEIN aHaIu3aTop U
MHOTOKAHAIBHEIA CIeTIMK
Hocumeril MHOTOKaHIBHEIN
aHaIN3aTop I SOepHOH
CIIEKTPOCKOITMI

ABTOHOMHEI MHOTOKaHaIBHEIA
AMIUTUTYIHBI aHaIN3aTop
AHaNM3aTOPEl MHOTOKAHANBHEIE
aMIUTUTYIHBIE cepun "A"

SSC IPPE (®9H, THI] PD)

VNIIA (BHHHA)

BNFL Instruments (BNFL
Instruments)

BNFL Instruments (BNFL
Instruments)

BNFL Instruments (BNFL
Instruments)

Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopeiiuer)
Canberra Industries, Inc.
(Kanbeppa Hno., Huxopnopetiuern)

Canberra Industries, Inc.
(Kanbeppa Hno., Huxopnopetuern)
Canberra Industries, Inc.
(KanGeppa Hno., Huxopnopeiiutern)

LANL (IAHD)

National Nuclear Corporation
(Hauyuonasvnas SAoepras

Kopnopayus)

AQUILA Technologies Group,
Inc. (Axusa Texnonodsicu Ipynn,
Huxopnopetiuen)

Davidson Co. Inc. (Kopnopayus
Jheudcon)

EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenme,
Huxopnopeiiuwerr, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopeituers, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmec,
Hruxopnopeiimern, OPTEK)

GBS Elektronik (GBS
DnexmpoHux)

Quantrad Sensor Division
(Omoenenue "Keanmpad Cerncop"”)

SPC Aspect (HIIL] "ACIIEKT)

SPC Aspect (HIII "ACIIEKT)
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57

58
59

60

61
62

63

65
66

67
68
69

70

71

72
73
74
75
76

77

78

Accounting: Multichannel Analyzer

Hand-Held, 256 Channel Multi-
Channel Analyzer

Accounting: Neutron Counter

Active Well Coincidence Counter

Automated Neutron Monitor for
Plutonium

High Efficiency Passive Neutron
Coincidence Counter

Neutron Coincidence Analyzer

Portable Shift Register

Active Well Neutron Coincidence
Counter

Flat-Squared Neutron
Coincidence Counter (special
order)

High Level Neutron Coincidence
Counter

Inventory Sample Neutron
Coincidence Counter

Neutron Coincidence Collars

Neutron Coincidence Electronic
Analyzer
Pu Scrap Multiplicity Counter

Shielded Neutron Assay Probe

Universal Fast Breeder Reactor
Subassemnbly Counters

Active Well Coincidence Counter

High Level Neutron Coincidence
Counter

Los Alamos Neutron Concidence
Counters

Passive Neutron Multiplicity
Counter

Receipts Assay Monitor for UF6
Cylindeis

The Uranium Neutron
Coincidence Collar

Active Well Coincidence Counter
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Hocemerit 256-KayamsHerit
aHaHU3aTop

AKTUBHEI KONOXESHBIH CISTIHK
COBHaNeHHt
ABTOMaTH3UPOBaHHELL
HEHTPOHHEIN MOHUTOp I
ILTYTOHMA

HaccuBHEml caeTTmk
HeHWTPOHHBIX COBIANCHYIL
BEICOKOI 90 ¢eKTHBHOCTH
AHaIH3aTOpP HEHTPOHHEX
COBMafeHit
IopraTuBmEri cABHrOBEIL
PETHCTD

AKTUBHEIN KONOME3HELH CIETIUK

" HEHTPOHHEIX coBHameHIt

Inocxuit caeTarK HEHTPOHHEX
COBIIaNeHMit (cIiel. 3aKa3)

Cuerauk HelTpoHHLIX
COBNIAICHINt BEICOKOTO YPOBHS
CueTanK HeHTPOHHEIX
COBIIaCHIIA st
MHBCHTapHM3alMOHHEX 06pa3iios
BopoTHuKOBEIE cyeTaIman
HEWTPOHHEIX COBIameH it
AHaIH3aTOp HEeHTPOHHEIX
COBHafeHLL

CHeTINK MHOXECTBEHHOCTH IS
IUTYTOHMEBOTO CKpana
OKpaHHPOBAHHEIL! HeHTPOHHEIL
30HK

YHuBepcaTbHEIE CUSTIHKY WIS
cBOpoK peakTopoB-
PasMHOXWUTeNeH

AXTUBHEIY KONONE3HbI CUSTIHK
COBHIANEHILL

CueranK HeHATpOHHEIX
COBMaIeHM BEICOKOTO YPOBHS
Jloc-AnaMocckue HefTporHEE
CYETIUKH COBIaTCHHUIT
TlaccuBymrit caeTank
MHOXECTBEHHOCTH HEHTPOHOB
MOHUTOp I BXOMHOTO
KOHTpOJIS KOHTeliHepos ¢ UF6
BopoTuiKoBeIii cueTImK
HEeITPOHHEIX COBIMANeHuMit ISt
ypaHa

AKTHBHBIH KONOHE3HEL CUETIHUK
COBTIaIeHUIA

IS4 Systems Ltd. (TSA Cucmem
Jumumed)

AEA Technology plc (AEA
Texnon0dxcu)

AEA Technology plc (AFA
Texnoa00xcu)

AEA Technology plc (4EA
Texn0a00%cu)

AEA Technology plc (AFA
Texnton00xcu)

AQUILA Technologies Group,
Inc. (Axusa Texwonooorcu Ipynn,
Huxopnopeiiuer)

Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopeiiuen)
Canberra Industries, Inc.
(Kaubeppa Hud., Huxopnopeiiuten)

Canberre Industries, Inc.
(Kanbeppa Huo., Huxopnopeiiuen)
Canberra Industries, Inc.
(Kanteppa Huo., Huxopnopeituien)

Canberra Industries, Inc.
(KanGeppa Huo., Huxopnopeiiuen)
Canberra Industries, Inc.
(KanbGeppa Huo., Huxopnopeituien)
Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopeiiuen)
Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopeiiuern)
Canberra Industries, Inc.

(Kanbeppa Hud., Huxopnopeiiuen)
LANL (I4HI)
LANL (JI4HID
LANL (IAHID
LANL (T4HD)
LANL (JI4HD
LANL (JI4HI)

National Nuclear Corporation
(Hayuonansnas Soepnas
Kopnopauusz)
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81

82

83

85
86
87
88
89

90

91

92

93

94

95

96

97

98

Accounting: Neutron Counter
High-Level Neutron Coincidence
Counter

Inventory Sample Coincidence
Counter

Neutron Slab Detector

Passive Neutron Coincidence
Collar

Portable Shielded Neutron Assay
Probe

Uranium Neutron Coincidence
Collar

Glovebox Counter for Pu
GlovePort Monitor

Neutron Area Holdup Monitor
Packet Assay Monitor

Neutron Coincidence Counter

Accounting: Neutron Generator
Pulse Neutron Generator for
Detection of TRU Waste

Pulse Neutron Generators

Accounting: Rod Scanner
Active Uranium Fuel-Rod
Scanner

Active Fuel Rod Scanning System

Passive Fuel Rod Scanning System

Scanner
Accounting: Software
Gamma Waste Assay Software

Gamma-Ray Spectrum Analysis
Code for Determining Plutonium
Isotopic Abundarnces

Genie-2000 Series

MC&A Instrumentation Catalog, Page 6.5

CugeTqyK HeHTPOHHEBIX
COBIIaJICHII{ BLICOKOTO YPOBHSA

CueT9HK coBlafeHUil mis
HMHBEHTapU3aIMOHHBIX 00pasLoB

Ilnockuii HeHTPOHHELE NETEKTOP

TlaccuBHEL BOPOTHUKOBHIIL
CYETIHK HeHTPOHHEIX
COBITaleHIA

TlopraTuBHEI SKPaHUPOBaHHEIM
HeATPOHHENA 30HH,

BOpOTHUKOBEL CIETINK
HeUTPOHHEIX COBIIaIEeHWH Mg
ypaHa

CueTquK IUIyToOB S s
TIepYaTOIHEIX HOKCOB

MoHuTOop IS IePIaTOTHEIX
OokcoB

HelTpoHHbT MOHITTOD
OTJIOXEHUIT

MomuTop ig aHaM3a YIIaKOBOK -

CueTauK HeHTpOHHBIX
COBIIANICHII

VIMarysIbCHENT HEMTPOHHEBIHA
reHeparop UL TPaHCYPaHOBEIX
OTXOHOB

VIMITynBECHEL HeHTpOHHEII
TeHEPaTOPH

AKTHUBHEIf CKaHep YPaHOBEIX
TOIUIMBHEIX CTepXHeit
AKTHBHag cHCTeMa
CKaHUPOBaHHU TOILIUBHEIX
cTepXHei

TTaccHBHAs cucTeMa
CKaHMpPOBaHM TOILIUBHEIX
CTepXXHeH

CkaHep

TIporpaMmuoe obeciiedeHye
raMMa-aHam3a OTXOHOB
IIporpamma aHanusa CIEKTPOB
raMMa-U3TyIeHuit o
OINpeReIeHIs H30TOIHOIOo
€OCTaBa IUTYTOHMS

Cepusa Genie-2000

National Nuclear Corporation
(Hayuonasvnas Soepnas
Kopnopauus)

National Nuclear Corporation
(Hayuonassnas Hoepras
Kopnopayus)

National Nuclear Corporation
(Hayuonasvrnas Hoepran
Kopnopauus)

National Nuclear Corporation
(Hayuonassnas Hdoepuas
Kopnopayus)

National Nuclear Corporation
(Hayuonassruas Hdoepran
Kopnopayus)

National Nuclear Corporation
(Hayuonasvnasn SHoepnas
Kopnopayus)

PNNL (C3THID)

Pajarito Scientific Corporation
(Hayunas Kopnopauus Iaiiapumo)
Pajarito Scientific Corporation
(Hayunaa Kopnopauus Iaiiapumo)
Pajarito Scientific Corporation
(Hayunas Kopnopauus Haiiapumo)
SPC Aspect (HIIL] "ACIIEKT) )

MF Physics Corporation
(Dusunecxast Kopnopayuan MF)

VNIIA (BHHHA)

LANL (JIAHD)

National Nuclear Corparation
(Hayuonasvras Hoepran
Kopnopauus)

National Nuclear Corporation
(Hayuonassnan Soepuan
Kopnopauus)

SSC IPPE (D3H, THI] PD)

Canberra Industries, Inc.
(Kanteppa Huo., Huxopnopeiiuer)

Canberra Industries, Inc.
(Kaubeppa Hno., Huxopnopeiiuen)

Canberra Industries, Inc.
(Kanbeppa Hno., Huxopnopeiuen)
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101
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104

105

106

107

108

109

110
111
112
113
114

115

116
117

118

Accounting: Software
Multi-Group Uranium Analysis
Software

Analysis Software for Isotopic
Ratios of Plutonium

Analyzer for Isotopic Ratios of
Plutonium or Uranium

Analyzer for Isotopic Ratios of
Uranium or Waste

Analyzer for Uranium Enrichment

HMS-III Holdup Software

Nal Analysis Software

Nuclide Navigator

Program ISOTOPIC

Spectroscopy Software for

Germanium Detector Gamma-
Ray Analysis

Spectroscopy Software with
CONNECTIONS

CZTU Software

Plutonium Gamma-Ray
Measurement Program

Uranium Analysis Software
(U235)

Gamma-Ray Spectrum Analysis
Code

PROGRESS-Gamma (SCD)
Software

PROGRESS-Gamma Software

Accounting: Spectrometer
InSpector Multichannel Analyzer

U-Pu InSpector
DART Portable High-

Performance Multichannel
Analyzer

MC&A Instrumentation Catalog, Page 6.6

IIporpammMroe obecrieveriie
MYNBTHU-TPYIIIOBOTO aHaIH3a
ypaHa

IIporpaMMHoe oBecniederue mis
aHanu3a U30TOMHEIX
COOTHOIUEHMIA TUTYTOHMSA
AHany3aTop H30TOMHBIX
COOTHOIICHUH ILTYTOHMT WK
ypaHa

AHanu3aTOP N30TOMHEIX
OTHOLLECHI YpaHa WIK OTXOIOB

AHanm3atop oboralleHus ypaHa

IIporpammuoe obecnieverye mig
omiioxernrit HMS-1T1

IIporpammMHoe oBecriedeHns
IMYJIRM aHanusa ¢ Nal
IETEKTOPOM

HyxnumHerit HaBuTaTop

IIporpamma ISOTOPIC

CriekTpocKomIdecKoe
TIporpaMMHoe obeclieueHue it
aHaIN3a FaMMa-HU3TYYEHUS C
ucnone3oBaHueM Ge HeTeKTopoB
CrnektpoMerpugeckoe
nporpaMMHoe obecriegeHue
CONNECTIONS
ITporpammHoe obecnieueHiie
CZTU

IIporpamMmMa w3Meperg ramMMa-
UITYIEeHHS Ty TOHUS
IIporpamMMuoce obecrievere
aHanusa ypana (U-235)
TIporpamma obpaboTku ramMa-
CIeKTPOB

ITporpammMioe oBecriedeHme
"IIporpecc-Tamma (TITI)"
IIporpammMeoe oBeciiedeHme
"TIporpecc-TammMa"

MHOTOKaHATBHEL aHATN3aTOp
InSpector

VYpau-IDryroruessiit Mncnekrop

IopTraTHBHEI MHOTOKAHATBHEL
aHANTU3aTOP BRHICOKOIO Ka4ecTBa
DART

Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopeiiwer)

EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopeiimen, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Hnuxopnopeiimern, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopeiiwen, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenme,
Huxopnopeiimern, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopeiimen, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopeituen, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huropnopeiimen, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenme,
Huxopnopeiiuers, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenme,
Huxopnopeitwern, OPTEK)

EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopeiiwen, OPTEK)

LLNL (JUIHID
LLNL (JLTHI)
LLNL (JLTHI)
SPC Aspect (HITL] "ACITEKT)

VNIIFIRI, SPA DOZA (Il
"BHHHDTPH" HIIIT "TO034")

VNIIFIRI, SPA DOZA (Il
"BHHHDTPH" HIIIT "TO34")

Canberra Industries, Inc.
(Kanbeppa Hno., Huxopnopeiiuien)
Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopeiiuen)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopeiiuen, OPTEK)
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124
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126
127
128
129
130

131

132

133
134
135
136

137

138

Accounting: Spectrometer
DSPEC Digital Gamma-~
Spectrometer

Gamma-Ray Spectrometer

MatchMaker EtherNim
Acquisition Interface Module

MicroNOMAD Portable,
Miniature MCA for Use with
Nal(Tl), CZT, and Other
Moderate-Resolution Detectors

Spectrum MasterTM: Gamma
Spectroscopy Workstations

Pu-238 Isotopic Analysis System

Generalized-Geometry Gamma-
Ray Holdup Assay

Plutonium Isotopic Analysis
System

Gamma-Spectrometric Unit
Scout Nuclear Material ID Kit
Gamma Spectrometer
Spectrometeric Device for the

Gamma Energy Analysis and
Flux Density Control

Spectrometric Device for Gamma

Energy Analysis

Hand-Held All-Weather
Spectrometer of the Nuclear
Radiation

Installation for the X-Ray
Fluorescent Analysis

Laboratory Spectrometric System

Multichannel Spectrometer

Portable Spectrometric System
Based on Scintillation Detector

Portable Spectrometric System

Based on Semiconductor Detector

Scintillation Spectrometric
Installation

MC&A Instrumentation Catalog, Page 6.7

Hudpopoii ramMMa-cIIieKTpOMeTp
DSPEC

Tamma-crekrpomerp 92X-11

Monyins MatchMaker mns
uHTepdeiica

IlopTaTHBHEBIN MUHUATIOPHEIN
MKA UL HCTIONB30BaHUS C
nerexropamy Nal (T1), CZT u
Ip.OeTeKTOpaMi CPEOHETO
paspemerns MicroNOMAD
Tl'amMa-cnekTpoMerpraecKas
pabogas craHums Spectrum
MasterTM

CucteMa aHamiza u3oTona Pu-
238

CucreMa U TaMMa~- aHami3a
OTJIOXeHII! B 0000MeHHOM
reOMETPHH

CucreMa aHami3a W30TOIHOIO
cocTasa IUTyTOHUS
CiieKTpoMeTpHIecKoe
YCTPOMCTBO raMMa~-U3TyIeHH
Hnenruduxarop sSOepHBIX
MarepuajioB "Ckayr”
CriexTpoMeTp raMMa-U3rydeHs

CriekTpoMeTpIdecKuit mputop
KOHTPOJIS IUTOTHOCTH IIOTOKAa M

SHEPreTHYEeCKOoro coctasa raMMa-

H3Ny9eHUs
CrieKTpoMeTpUIecKuii IpUoop
KOHTPOJLS SHEPreTHIecKoro
COCTaBa raMMa-H3TyIeHUT

Bceenoromuerii HOCHMEBIHM

CHOEKTPOMETP SHEPHBIX M3NyIeHMH

VYcraHOBK2 I7IS1 PEHTTEHO-
diryopeclieHTHOrO aHalu3a
Jla6opaTopH®Iit
CNEeKTPOMETPHUIECKIN KOMIUIEKC
MHoroxaHanbHbI CIIEKTPOMETP

TlepeHocHoik
CIIEKTPOMETPUIECCKUI KOMIDIEKC
Ha 6a3e CIMHTWULILIHOHHOIO
IETeKTOpa

TlepenocHoit
CIIEKTPOMETPHYECKHI KOMILIEKC
Ha 6a3e MOIYIIPOBOXHUKOBOIO
JereKTopa

CHMHTIWULLAOHHAA
CHEKTPOMETPHUYECKas YCTaHOBKA

EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmec,
Huxopnopeiimern, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopeiimen, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmec,
Huxopnopeiiwen, OPTEK)
EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmc,
Huxopnopeiiuer, OPTEK)

EG&G Instruments, Inc. ORTEC
(EG&G Hucmpymenmec,
Huxopnopeiiwer, OPTEK)
LLNL (JLTHT)

LANL (JIAHD)

LANL (JIAHTD)
PNPI (IIHAD, I'HID

Quantrad Sensor Division
(Omoesenue "Keanmpad Cericop”)

RFNC VNIITF (POALl
BHUHHT®D)

RIPT (HHHHT)

RIPT (HHHHTI)

SNIIP- Green Star, Ltd.
(CHHHI - TOO "Ipun Cmap”)

SNIIP- Green Star, Ltd.
(CHHHII - TOO "Ipun Cmap")
SNIIP- Green Star, Ltd.
(CHHHII - TOO "Tpur Cmap”)
SNIIP- Green Star, Lid.
(CHHHII - TOO "Tpun Cmap")

SNIIP- Green Star, Ltd.
(CHHAHII - TOO "Tpun Cmap”)

SNIIP- Green Star, Ltd.
(CHHHII - TO0 "Tpun Cmap")

SNIIP- Green Star, Ltd.
(CHHHIT - TOO "Tpun Cmap”)
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144

145
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147

148
149
150
151
152
153
154

155

156

157

158

159

160

161

Accounting: Spectrometer
Single Board Spectrometer

Spectrometric Rate Meter,
"Kymion"

Gamma Spectrometer with
Scintillation Detector
Gamma Spectrometer with
Semiconductor Detector

Portable Scintillation Gamma-
Spectrometer

Semiconductor Alpha
Spectrometer
Installation "SPANDEM"

PROGRESS-Gamma (SCD)
Semiconductor Gamma
Spectrometer

X-Ray Fluorescent Spectrometer

OnHOIUTaTHEIN CHEKTPOMETD

Pamiomerp
clieKTpoMeTpudeckiis, "Kymon"
Tavva-coekrpoMerp co
CHUHTIWULTHOHHEM NeTEKTOPOM
I'aMma criekTpoMeTp ¢
TIOJIYTIPOBOTHHKOBEIM
HETEeKTOPOM

TlopTaTuBHEIA crIeKTpOMETD
SHEPIUM raMMa-HaydeHus
CLHHTHIULTINOHH bIL
TlonympoBomruKoBELL anbda
CIIEKTPOMETD

Ycranopka "CIIAHIEM"

I'amma-crekTpoMerp
ToNyTIpoBoXHUKOBELH "IIporpecc-
rammMa (III1T)"
PenTreno-diyopecteHTHEI
CITeKTPOMETD

Accounting: Waste Measurement System

Packet Monitor :
Passive Neutron Coincidence
Counter

Segmented Gamma Scanner
Versatile Passive Neutron Monitor
TRU Drum Monitor

Automated Waste Assay System
Box Assay Counters

Combined Thermal Epithermal
Neutron Counter

Curved Passive Neutron Slab
Counters

Flat-Squared Canister Counters

Large-Volume Decomissioning
Counter

Low Level Passive Neutron
Counter for 200 Liter Drums
Low Level Waste Assay System

Passive Neutron Coincidence
Drum Counters

MC&A Instrumentation Catalog, Page 6.8

MoHuTOp WA YIIaKOBOK

ITaccuBHELT cueTIuK
HEHTPOHHEIX COBITAREHMIL

CerMeHTHELH raMMa-cKaHep

VismensgeMbiit TaccHBHBIH
HeHTPOHHEI! MOHUTOD
MomnuTop 6ogex, colepXxanmx
TPaHCYPaHOBHE IEMEHTEI
ABTOMaTH3HPOBaHHAas CHCTeMa
aHaaH3a OTXOHOB

CueTauxy Wig aHamKM3a
KOHTEeHHEepOB
KoMOUHHpOBaHHbIi caeTInK
TEIUIOBEIX ¥ HanTeIUIOBBIX
HEUTPOHOB

IlaccupHEIe HelfTpOHHEIE
CYETIHKH C orudaroIeit
[IOBEPXHOCTHIO

IInockwe cueTIuxy M AIHKOB

CueTHK it pasnele s
OTXONOB GONBIINIX O6HEMOB
TTaccuBHEL cYeTINK HEHTPOHOB
s 200 1 6ogek ¢
HU3KOAKTHBHEIMY OTXONAMYU
CucreMa aHanM32a
HU3KOaKTHBHBIX OTXONOB
TTaccuBHEIE cOeTINKU
HEHTPOHHEIX COBIANCHUEL IS
6ogek ¢ oTxomaMut

SNIIP- Green Star, Ltd.
(CHHHIT - TOO "Ipur Cmap*)
SNIIP-Automatics (CHHHIT -
ABTOMATHKA)

SPC Aspect (HIIL "ACITEKT)
SPC dspect (HITL] "ACITEKT)

SPC Aspect (HIII] "ACIHEKT)

SPC Aspect (HIIL] "ACITEKT)
SSC IPPE (D2H, ITHI PP)

VNIIFIRI, SPA DOZA (Tl1
"BHHHDTPH" HIIIT "JTO34")

VNIIFIRI, SPA DOZA (Irl1
"BHHHDTPH" HIIIT "JO34")

AEA Technology plc (AEA
Texwoa00xcu)

AEA Technology plc (AEA
Texror00xcu)

AEA Technology plc (AEA
Texnoa00xcu)

AEA Technology plc (AEA
Texroa00xcu)

BNEFL Instruments (BNFL
Instruments)

Canberra Industries, Inc.
(Kanubeppa Huo., Huxopnopeituten)
Canberra Industries, Inc.
(Kanbeppa Hrno., Huxopnopeiiuen)
Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopeiiuen)

Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopeiiuen)

Canberra Industries, Inc.
(KanGeppa Huo., Huropnopetiwer)
Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopeiiwer)

Canberra Industries, Inc.
(KantGeppa Huo., Huxopnopeiiwesn)

Canberra Industries, Inc.
(Kanbeppa Hnuo., Huxopnopeiiwen)
Canberra Industries, Inc.
(Kanbeppa Huo., Huropnopeiiuen)
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168
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172

173

174

175

176
177

178

179

180
181

182

183

Accounting: Waste Measurement System

Passive Neutron Slab Counters
Segmented .Gamma Ray Scanner
Segmented Waste Assay System
Waste Activity Monitor

‘Waste Curie Monitor

Active-Passive Neutron
Examination and Assay System
Container Assay Systems

Drum Assay Systems

Imaging Area Neutron
Coincidence Counter

Mobile Assay Systern

Plutonium Container Assay
Monitor

Low Level Waste System for FM
Mass Determination

Fissile ‘Nuclides Concentration
Meter for Solutions

Indicator of the Transuranium
Nuclide Content

Accounting: XRF System
Transmission-Corrected X-Ray
Fluorescence Analysis System
Portable CdTe XFA-
Spectrometer for Fast Analysis of
Element Analysis on-Situ

Device for the X-Ray Fluorescent
Material Content Determination

X-Ray Radiometric Uranium
Concentratometer

TlaccuBHble IwIoCKHe
HeHTpOHHBIE CIETIUKU
CerMeHTHEIA raMMa-CKaHep

CucteMa cerMeHTHOIO aHanus3a
OTXOHOB

MOHNTOpP aKTHBHOCTU OTXOHOB

MOHKTOP aKTHUBHOCTH OTXOHOB

AXTHBHafg-IIacCUBHAA CUCTEMA
HEUTPOHHOI'O aHaJIN3a
CucreMbl aHATH3a KOHTEHHEPOB

CucreMa aHanuza Oogex

CaeTIvK HeHTPOHHEIX
COBIIAJIEHMIA ¢ H300paKeHUEM
30HH

MobunsHag aHanuTIIecKas:
CHCTeMa

MomnmTop WId aHaM3a
KOHTEHHEPOB C IUTyTOHHEM
AnmapaTypHEI KOMIUIEKC LIS
ornpenenieHnd Maccel M B
HM3KOaKTHBHEIX OTXOJax
KonuenrpatoMep mesisamuxcst
HYKIHIOB B PacTBOpax
WHmMKaTop conepXaHms
TpPaHCYPaHOBEIX HYKIHIOB

Cucrema POA c rronpaekoit Ha
TIPOXOXKIEHHE

Tloprarususi CdTe POA-
CIIEKTPOMETP HjIs SKCIpece
aHafnu3a 3EMEHTHOTO cocTaBa
OOBEKTOB II0 MECTY

TIpuGop
PEHITEHODIYOPECHIEHTHOIO
OIpelleJieHIst CocTaBa
MaTepHalioB
PenrreneHopamioMeTpudecKyit
KOHIICHTpaToMep ypaHa

Containment and. Surveillance: Detector

Alpha Probe

Detection Unit (BIYT-28H)

Detection Unit (BAWI-29H)

Anpda-30HK

Brnok perextupoarua (BAUI-
28H)

Briok merextuponarmg (BIUT-
29H)

Containment and Surveillance: Hand-held Monitor

Hand-Held Monitors

MC&A Instrumentation Catalog, Page 6.9

PyaHble MOHHTOPH!

Canberra Industries, Inc.
(Kaubeppa Hno., Huxopnopeiiuer)
Canberra Industries, Inc.
(Kanéeppa Huo., Hnxopnopeiiuern)
Canberra Industries, Inc.
(KanGeppa Huo., Huxopnopeiiuier)
Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopeiien)
National Nuclear Corporation
(Hauuonasvrnas Hoepnas
Kopnopauus)

ORNL (OPHII)

Pajarito Scientific Corporation
(Hayunaa Kopnopauus Ilaiiapumo)
Pajarito Scientific Corporation
(Hayunas Kopnopauus Iaiiapumo)
Pajarito Scientific Corporation
(Hayunas Kopnopauus Ilaiiapumo)
Pajarito Scientific Corporation
(Hayunas Kopnopauyus Iatiapumo)
Pajarito Scientific Corporation
(Hayunaa Kopnopauyus Iaiiapumo)
VNIIA (BHHHA)

VNIITFA (BHHHT®DA)

VNITFA (BHHHTDA)

LLNL (JLTHD
PNPI (IHAD, THID

VNIITFA (BHHHT®4)

VNIITFA (BHHHTDA)

Quantrad Sensor Division
(Omoenenue "Keanmpao Cencop”)

SNIIP-Kon (CHHHII-KOHB3IJI)

SNIIP-Kon (CHHHII-KOHB3J])

Canberra Industries, Inc.
(Kan6eppa Huo., Huxopnopeiiuen)
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185
186

187

188
189
190

191

192
193
194
195
196
197
198

199

200

201
202
203
204

205
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Containment and Surveillance: Hand-held Monitor

Source Monitor

Nal Area Monitor

Device for Radioactive Material
Searching (IOT-2)

Device for Radioactive Material
Searching (JIOH-2)

Hand-Held Radiation Monitor
(BUPK-2)

Hand-Held Radiation Monitor
(PTM-2)

Hand-Held Radiation Monitor
(PTM-3H)

Gamma and Neutron Rate Meter
for Flux Density Control
(CPIIC7)

Hand-Held Gamma Monitor

Hand-Held Gamma Monitor-
Spectrometer

Hand-Held Gamma-Neutron
Rate Meter

Portable Neutron Monitor
X-Ray Rate Meter-Dosimeter

Radiation Monitor

Hand-Held Personal Radiation
Monitor

Hand-Held Radiation Monitor
for NM Detection "Gnome"

Hand-Held Radiation Monitor
for NM Detection "Guard”

MoHwTop HCTOTHMKOB HanyseHuss National Nuclear Corporation

Momrmrop Nal

IIpuGop mis noucka
PalOaKTHBHEIX MATEPHATIOB
(OOoT-2)

IpuGop mwis moucka
PajMOaKTHUBHEIX MATEPHANIOB
(1OH-2)

Hocwverit panparmons st
monuTop (BYIPK-2)
Hocymerit pammaryronmsit
Mormrop (PTM-2)

HocumMprit pamiatmonssit
MoHnuTop (PT'M-3H)
PamroMmerpuaeckunt mpuGop
KOHTPOJIsI ITIOTHOCTH TIOTOKA
HEUTPOHHOTO ¥ raMMa-
uanyzenus (CPIIC7)
IlopTaTUBHEIT MOHHITOD raMMa-
UITYICHUA

Pyqroit MoHWTOD-CrIeKTPOMETD
raMMa-ManyIeHIs

HocuMerit raMMa-HeHTpOHHEBT
DamMOMeTp

IlepeHocHoIt HeltrpoHHEIit
MOHUTOp

Pamuomerp-mozumMerp
PEHITEHOBCKOIO H3JIyIeHIIST
PamuauvoHHEIt MOHMTOD

Pyanoit pamanuonsmsit
MOHITOD I KOHTPONA
TiepcoHana

Pyunoit panuatmorssit
MOHMWTOpP I OOHAPYXKESHHS
SANEPHEIX MaTepuaioB "THoM"
Py9soit pamuatuonsit
MOHHTOpD AN OOHApYXeHUS
SANePHBIX MatepuanoB "Crpax”

Containment and Surveillance: Portal Monitor

Neutron Vehicle Portal Monitors
Neutron/Gamma Portal Monitor

Pedestrian Portal Monitor
(neution)

SNM Pedestrian Portal Gamma
Monitors

SNM Vehicle Portal Gamma-
Monitor

Heitrporzsie TparcnopTHele
[IOPTalIbHEIE MOHUTODE
HeifTpoH-raMma HopraibHELii
MOHUTOpP

TlemexomHEtil MOpTaMEHEIL
MOHHTOp (HeHTPOHHEL)
TlemrexomHEIit OPTANBHEL
ramMMa-mouuTop CAM
TpaHCIOPTHELL MOPTaTbHELL
ramma-Monuurop CSAM

(Hayuonasvrnas Aoepras
Kopnopauyus)

Pajarito Scientific Corporation
(Hayunas Kopnopayus Iaiiapumo)
RFNC VNIIEF (PO
BHHHDD)

RFNC VNIIEF (PDAL]
BHHHID)

RFNC VNIIEF (POAL
BHAHI®D)

RFNC VNIIEF (POII[
BHHHAI®D)

RFNC VNIIEF (PAL]
BHHHOD)

RIPT (HHHHT)

RIPT (HHHHT)
RIPT (HHHHT)

SNIIP-Automatics (CHHHIT -
ABTOMATHKA)

SNIIP-Kon (CHHHIT-KOHBJJ)
SNIIP-Kon (CHUHII-KOHBYJI)

SSC IPPE (P3H, THI] PD)

ISA Systems Ltd. (TSA Cucmem
Jumumed)

VNIIA (BHHHA)

VNII4 (BHHHA)

Canberra Industries, Inc.
(Kanbeppa Hno., Huxopnopeiiwen)
Canberra Industries, Inc.
(Kanbeppa Hno., Huxopnopeiiuen)
Canberra Industries, Inc.
(Kanbeppa Hno., Huxopnopeiiuen)
Canberra Industries, Inc.
(Kanbeppa Hno., Huxopnopeiiuer)
Canberra Industries, Inc.
(Kanbeppa Hno., Huxopnopetiuer)
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224
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227

Containment and Surveillance; Portal Monitor

SNM Vehicle Portal Gamma-
Monitoring Station

Vehicle Contamination Monitors
Radiation Control Systermn

Plutonium Vehicle Monitor

Radiation Monitoring System for
Vehicles and Loads (Scrap
Monitor)

Asphalt Panel, Portal Monitor

Pedestrian Radiation Monitor,
Post KPRM

Gamma and Neutron Rate Meter
for Flux Density Control
(CPIIC2)

Portal Gamma Monitor
(CMI'H3.01)

TrpaucniopTHas opTaNbHas
CTaHI¥sl raMMa-MOHHUTOPHHIA
CiIM

TpasHcHopTHEIE MOHUTOPEL

CucteMa paHAIKOHHOTO
KOHTPOMA

TpaHCIIOPTHELIE MOHUTOD _
IUTYTOHUYS

CucreMa paIMaliioHHOIO
MOHUWTOPMHIA I TPAHCIIOpTa U
Ipy30B (MOHMTOpP CKpara)
AcdansroBag nayeib,
TIOpTaJIbHEI MOHWTOD
TlemexonHbiit paqaltOHHEIH
Mouwrop, Ioct KITPM
PamnoMerpudaeckuit mpubop
KOHTPOJIA IUIOTHOCTH IIOTOKa
HEUTPOHHOTO U ramMMa-
uanygerus (CPIIC2)
TlopraneHErif MOHUTOD FaMMa-

mamygenus (CMIH3.01)

Portal Gamma Monitor (CMI'U3) IlopranbHerii MorwTOp raMma-

Vehicle Gamma Monitor

Pedestrian Portal Monitor

(XIIIM K11-01S)

Neutron and Neutron/Gamma
Detectors

Portal Pedestrian Radiation
Monitor

Vehicle Portal Radiation Monitor

Device for Searching Hidden
Radiactive/Fissile Materials

High Sensitivity Radiation
Monitors

Stationary Custom System for the
Detection of Fissile and
Radioactive Materials

Device for Radioactive Material
Removal Control

Pedestrian Portal Monitor (PM-
700/701)

Vehicle Portal Monitor

usnygenus (CMTITS)
TpaHcropTHEII MOHUTOP raMMa~-
HTYICHHUS )
IeinexomHEIL HOPTATLHEBIL
moHuTop (ITIIM KH-01S)
HeifiTrpoHHEIll U HeHTPOH-TaMMa
IETeKTOpH!

TlopranbHelii MelIeXORHBIH
PamraioHHBI MOHUTOD
TlopranbHELl TPaHCTIOPTHEIH
PamyalOHHEIIL MOHUTOD
VYerpoiicTBO OOHApYXeHIS
CKPHITEIX P/A U nensunmes
MaTepHaoB
BEICOKOIYBCTBHUTECIBHEIC
PamHaIllMOHHEIE MOHHTOPH
CrailoHapHas TaMOXeHHasA
cucTeMa OOHapyXeHUs
HAeJIAIXcd ¥ paJlioaKTUBHEIX
MaTepHalioB

TIpuGop wis KORTPOJLA
IepeMellleHUs palioaKTUBHEIX
MaTepHaioB

Henrexonseril NOPTANBHELH
mounwurop (PM-700/701)"
TpaHcOpTHELL TOPTaNbHbIH
MOHMTOD

Containment and Surveillance: Position Control System

Authenticated Itern Monitoring
System
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CucreMa KOHTPOJS
TIOMIMHHOCTHA O0BLEKTOB

Canberra Industries, Inc.
(Kanbeppa Huo., Huxopnopetuien)

Canberra Industries, Inc.
(Kanbeppa Hno., Huxopnopeiluien)
JV Polimaster (CII

"Hoaumacmep )

National Nuclear Corporation
(Hayuonaasnas SMoepuas
Kopnopayus)

National Nuclear Corporation
(Hayuonasonas SAoepnan

Kopnopauus)
PNNL (C3THD

RFNC VNIIEF (POAL]

BHHHDP®D)
RIPT (HHHHT)

RIPT (HAHHT)

RIPT (HUUHT)

RIPT (HHHHT)

RSC Kurchatov Institute (PHL
"Kypuamosckuii urcmumym ")
SAPHYMO (CADHMO)
Scientific Engineering Center
"NPR" (HTL[ "TDH")

Scientific Engineering Center
"NPR" (HTL[ "ADH")
SNIIP-Kon (CHHHII-KOHBJJI)
SNIIP-Kon (CHHHII-KOHBIJI)

SPC Aspect (HITI[ "ACIIEKT)

SSC IPPE (P34, THI[ PD)

TISA Systems Ltd. (TSA Cucmem
Jumumed)

TSA Systems Ltd. (TSA Cucmem
Jumumed)

SNL (CHID)
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229
230

231

232

233

234

235

236

237

238

239

240

241

242
243

244
245
246
247

Containment and Surveillance: Position Control System

Authenticated Tracking and
Monitoring System

CucreMa MPOCHEXUBAHUI U
KOHTPOJIS ITOITHEHOCTH
OOBEKTOB

Containment and Surveillance: Radiation Control System

Neutron Slab Monitor

Remote Scanning Gamma
Spectrometer :

CTM Data Processing Unit

Installation for the Radiation
Control

Helirpormstii MoHUTOD-TITaCTIHA

JucTaHIMOHHEL CKauupyIomwLt
raMmMa-cHeKTpOMeTp

YerpoiicTBo 06paboTKYE TaHHEX
CT™M

YcraHOBKa panuanyoHHOro
KOHTpONA

Containment and Surveillance: Seal

COBRA Seal

Digital Camera Module 14
Fiber Optic Seal
Fiber-Electric Seal
Mechanical Seal

Paper Tape E-Tag Seal
Seal Imaging System
Video Tape Sealing System
Auto Cobra Seal Verifier
Tag-Seal for Containers with NM
Autonomic Device for the

Automatic Identification of the
Optical Seals

Lock - Sealing Device
Loop Optical Seal

Second-Generation Reflective
Particle Tag

Tamper-Evident Shrink-Wrap Seal

MC&A Instrumentation Catalog, Page 6.12

IInombGa "Kobpa"

Iudposas kamepa Module 14
BonokoHHo-onTHIEC KA ITOMBa

BonokoHHO-ameKTpIIecKas
mioMba

Mexarirdeckas wiomGa

Bymaskuas mioMba - sTuKeTKa E-
Tag

CucreMma mpocmorpa
u3o0paxer i oMo

CucreMa omioMGHpoBanya
BHIEOKACCET

ABTOMATHYECKOE YCTPOHCTBO
[IpOBEPKY 1wIoMO THIta "Kobpa”

InomBa-sTuKeTKA Wi
KoHTelHepos ¢ SIM
ABTOHOMHOE YCTpPOICTBO
aBTOMaTHIECKOM
VIIEHTHOUKAIM ONTHIECKIX
oMb
3anopHo-IIOMBHPOROYHOE
YCTPOHCTBO

IlerneBas omrwaeckas mromGa

BTHKETKA C OTPAXAIOIIMY
JacTHllaMi. Bropoe riokonemme
Ob6xyMHasn wioMba ¢
HHIWKaUKel BMelIaTeNbeTBa

SNL (CHID

AEA Technology plc (AEA
Texwoa00xcu)

RSC Kurchatov Institute, SPC
REKOM (PHII "Kypuamosckuii
uncrmumym"” HIIT "POKOM")

SAPHYMO (CADHMO)
SNIIP-Kon (CHHHII-KOHB?.J])

AQUILA Technologies Group,
Inc. (Aruna Texnonodocu Ipynn,
Hruxcopnopeiiuien)

AQUILA Technologies Group,
Inc. (Axura Texsonodowcu Ipynn,
Huxopnopeiiuer)

AQUILA Technologies Group,
Inc. (Axuna Texronodoncu Ipynn,
Huxopnopeiiuen)

AQUILA Technologies Group,
Inc. (Asuna Texnonoowcu Ipynn,
Huropnopeiiwer)

AQUILA Technologies Group,
Inc. (dxuna Texnonodncu Ipynn,
Huxopnopeiiuien)

AQUILA Technologies Group,
Inc. (Axusa Texronodxcu Ipynn,
Huropnopeiiutern)

AQUILA Technologies Group,
Inc. (Axura Texroaodncu Ipynn,
Huxopnopeiiuter)

AQUILA Technologies Group,
Inc. (dxuna Texronodocu Ipynn,
Huropnopeiiuen)

Mitsubishi Heavy Industries, Ltd.
(TOO "Muuybucu - maxcesas
npomsiuaerrocms ")

RFNC VNIIEF (POAI]
BHHYUD)
RENC VNIITF (POIL]
BHHUHT®)
RFNC VNIITF (POAI]
BHAATD)
RENC VNIITF (POSII]
BHHHT®)
SNL (CHID
SNL (CHID)
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Containment and Surveillance: Software

248 GENERAL Advanced Review

Software

249 Radioactive Material Inventory

System

[IporpamMMHoe ofecregeHue
IIPOCMOTpa BUReon3oOpakeHuit
GENERAL

CucreMa MHBEHTapH3aly
PamH0aKTHBHEIX MATEPHAIOB

Containment and Surveillance: Video Surveillance System

250 GEMINI Surveillance System

Cuctema Habmonermss GEMINI

251 Modular Integrated Video System MonynsHas HHTETPUPOBAHHAS

252 Portable Surveillance Unit

MC&A Instrumentation Catalog, Page 6.13

BHIEO CHCTeMa

TlopraTyBHOE YCIPOMCTBO
HabmoneHus

AQUILA Technologies Group,
Inc. (Axuna Texnonodxcu Ipynn,
Huxopnopeiiuten)

ORNL (OPHI)

AQUILA Technologies Group,
Inc. (Axuna Texroaodoxu Ipynn,
Huxopnopeiiuen)

AQUILA Technologies Group,
Inc. (Axusa Texronodxcu Ipynn,
Huxopnopeiier)

SNL (CHID)
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Accounting: Calorimeter
Heat Flow Calorimeters 1
MODEL:
SUPPLIER: Los Alamos National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Calorimeter
MEASUREMENT METHOD: Calorimetry
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu, HEU, Np, Th
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary or Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION

PURPOSE

Radiometric calorimetry is a nondestructive assay technique for determining the thermal power output of peat-
producing nuclear materials. ’
PRINCIPLES OF OPERATION

Calorimetric assay of plutonium bearing samples routinely obtains the highest precision and accuracy of all
NDA techniques. Since the heat measurement result is completely independent of material and matrix type,
calorimeters are well suited for nearly all plutonium sample types and multi-kilogram quantities of highly
enriched uranium (HEU).

Precision calorimeter systems are used to determine the power output (watts) of various radionuclides over a
broad range of power levels and sample types. Systems have been manufactured to measure the thermal power of
samples from 0.00020 to 500.0 watts for samples ranging from 0.5 to 14.0 inches in diameter and up to 24.0
inches in length. Sample types have ranged from aqueous waste to weapons components.

The design of the calorimeter is determined by the size and heat output of the items to be measured and the
requested accuracy in the final gram quantity result. Typical assay times are between one and six hours with a
measurement bias of less than 1% one relative standard deviation ( 1RSD). Measurement times are dominated
by sample characteristics and not calorimeter components.

Heat flow calorimetric assay is achieved by precisely measuring the temperature difference across a constant
and calibrated thermal gap. Where one side of the thermal gap, reference, is used as an infinite heat sink with
very little temperature fluctuation, less than + 0.001 Deg C. The temperature of the sample side of the thermal
gap is measured relative to the reference temperature. The greater the increase in temperature on the sample
side of the gap due to radioactive decay the greater the signal output of the temperature sensor. The calibration
of the temperature sensor response to power is used to convert the sensor output to watts of power produced by
the source. Gamma isotopic measurement or mass spectrometry is used to determine the isotopic composition
of the sample.

This allows the calculation of the sample effective specific power, Peff. The power of the sample in watts is
divided by Peff in watts/gram to give total heat producing mass of the sample (i.e. Pu total mass). Isotopic
information also allows the calculation of gram quantities of each of the individual heat producing isotopes
present (i.e. Pu-239 mass, Pu-240 mass, etc.).

FUNCTIONAL BLOCKS
SPECIFICATIONS
Measurement time: Sample dependent (nominal 1 to 8 hours)
Accuracy: 0.1% (3 grams Pu, 1" diameter cavity)

0.2% (40 grams Pu, 5" diameter cavity)
Cavity dimension: user specified (currently up to 14" diameter)

SOFTWARE
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ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - WndopMaiis oT NOCTaBINKa/paspaboTIuka

e ——— A et



MC&A Instrumentation Catalog, Version 1, Page 7.3

27-Jun-98

Accounting: Calorimeter

SUPPLIER: SNIIP-ASCUR

Calorimeter
MODEL: YX-12IT

2

USE CATEGORY: Accounting
DEVICE TYPE: Calorimeter
MEASUREMENT METHOD: Calorimetry

Passive
MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu, Th
PHYSICAL FORM(S) OF NM:
STATUS: One-of-a-kind
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: SNIIP-ASCUR
MANUFACTURER: SNIIP-ASCUR

DESCRIPTION

PURPOSE

The calorimeter is intended to measure the heat flux from samples containing heat releasing materials and to
determine the mass of these materials in the process of their production and control by the known specific
released heat.

PRINCIPLES OF OPERATION

Two stages of measurement of temperature increase rate of the calorastat with a sample placed are: the
registration of the released heat and registration of this heat including the additional electric calibration heat

. released inside of the calorstat. Only one stage of measurement is used when heat releasing materials are detected.
FUNCTIONAL BLOCKS

Basic set:

- calorimeter with the detector-resistance thermometer,

- measurement-information unit,

- connection cables.

SPECIFICATIONS
Upper limit of the measured heat flux 10 W

Measurement error in a range of 5-10 W no more than 0,3%

Single measurement time no more than 10 hours depending on
the sample thermal properties

not more than 10 mW

no more than D145 mm x 235 mm

Sensitivity limit
Overall sample size
Overall size:

calorimeter 706 mm x 1360 mm x 545 mm

rack 553 mm x 400 mm x 604 mm
Weight:

calorimeter 200 kg

rack 20 kg

Required power supply VvV = 220V (-15%, +10%),

f = 50+/-1 Hz,

harmonics content up to 5%
up to 500w

RS-422, RS-232C

Power consumption
Interface

The calorimeter can be built-in in metal modules of the process equipment with the
environment temperature change rate no more than 1'C/hour. The calorimeter itself can
operate under aggressive conditions.

Storage conditions - air temperature from 5 to 40'C, relative humidity no more 80% at
25'C and in case of no-vapor of acids and alkalines.

Transportation conditions - any distances by car or railway (in closed vehicles),
water transport (in ship holds), air transport (in hermetic compartments).
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SOFTWARE

Software for the calculation of the measured sample heat flux.
ADDITIONAL INFORMATION

Control - by built-in means of the automatic control of the metrological characteristics and the correct
operation.

Warranty - 18 months.

Life time - 10 years.

Time between failures - 20000 hours.

Possible delivery time - 15 months (first delivery), 9 months (next deliveries).
The delivery of calorimeters for different size samples is possible.
REFERENCES

Supplier/Developer Data - HudopMaims or HocTaBIKa/pa3paboTIvKa
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Accounting: Calorimeter 3

Calorimetric System for the Fissile Material Mass Measurement

MODEL:

SUPPLIER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

USE CATEGORY: Accounting

DEVICE TYPE: Calorimeter

MEASUREMENT METHOD: Calorimetry
Passive

MEASURED PROPERTIES:  Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:

STATUS:

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

MANUFACTURER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

DESCRIPTION
PURPOSE

Determination of fissile material masses by using measurement results of heat released from products containing
these materials. The system is able to distinguish (determine) plutonium of different isotopic compositions.
PRINCIPLES OF OPERATION

Measures the released heat and determines the mass of products made out of fissile materials: for uranium -
using external irradiation by a neutron flux of 1E+6 n/cm”2*sec, for plutonium - without irradiation.
FUNCTIONAL BLOCKS

- calorimeter

- cornmunication line with PC

- interface

- micro-computer compatible with IBM PC
The system is designed as a modular systerm and can work with a single or a number of (up to 16) sensors.

SPECIFICATIONS
Sensitivity to the heat released
at a temperature of T <= 20'K - 50'K <=1E-7 W/cm"3

Sensitivity to mass of
the fissile material:

uranium (irradiation of 1E+6 n/cm~2*sec) 0.001 g
plutonium (no irradiation) 0.001 g
Relation of the calorimeter reaction chamber
volume to the calorimeter volume 80% - 90%
Overall size of the calorimeter reaction chamber
diameter 4 - 50
height 10 - 100
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - HH}opMaiia OT HOCTaBIIMKa/pa3paboTarKa



MC&A Instrumentation Catalog, Version 1, Page 7.6 27-Jun-98

Accounting: Densitometer 4

Radioisotopic Densitometer
MODEL: IIP-1026
SUPPLIER: IFIP, Institute of Physical & Technical Problems

USE CATEGORY: Accounting
DEVICE TYPE: Densitometer
MEASUREMENT METHOD: Gamma-Absorption
Active
MEASURED PROPERTIES: Density
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM: Solution
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: IFTP, Institute of Physical & Technical Problems
MANUFACTURER: IFTP, Institute of Physical & Technical Problems
DESCRIPTION
PURPOSE

Device is used for continuous density measurement of pulps and solutions transferred along the pipeline without
a contact and for process control.

PRINCIPLES OF OPERATION

Device measures attenuation of gamma radiation. ]

Densitometer is calibrated “on-line” by traditional laboratory techniques. The process control is performed by
displaying data on the digital tableau and using a diagram. The destabilizing effects of temperature is
compensated by the established temperature mode. .

FUNCTIONAL BLOCKS

- scintillation detector unit (BJT)

- data processing unit (BON)

- gamma radiation unit of type BI'-75A

SPECIFICATIONS
Measurement range from 500 kg/m*3 to 3000 kg/m~3
Acceptable sensitivity interval in this range from 50 kg/m~3 to 500 kg/m"3
Operation state setting time 10s, 20s, 60s, 100s, 200s, 300s
Accuracy up to 1 kg/m"3
Power supply 220 v
Power consumption 44 VA
Operation temperature range:
detection unit from O'C to +50'C
data processing unit from +5'C to +40'C
Max. distance between BOM and BT 500 n
BOM overall size 343 mm x 312 mm x 155 mm
Weight:
B 9 kg
BOU : 10 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - Undopmanms oF rocTaBIIvKa/paspaboTinka
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Accounting: Densitometer
KED/KXRF Hybrid Densitomete 5
MODEL: :
SUPPLIER: Los Alamos National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Densitometer
MEASUREMENT METHOD: XRF
Active

MEASURED PROPERTIES: Element Concentration
NUCLEAR MATERIAL(S): Th, U, Np, Pu, Am
PHYSICAL FORM(S) OF NM: Solution

STATUS: Limited Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION

PURPOSE

Used 1o determine concentrations of thorium, uranium, neptunium, Plutonium, and americium. Can also be
applied to mixed solutions without separating the fissionable elements: thorium-uranuim, uranium-plutonium,
neptunium-plutonium-americium.

PRINCIPLES OF OPERATION

Employes a combination of two complementary assay techniques: absorption K-edge densitometry (KED) and x-
ray fluorescence (XRF). The KED technique measures the transmission of a tightly collimated photon beam
through the sample; KED is therefore insensitive to radiation emitted by the sample material. Fission product
levels of about 1 Ci/ml can be tolerated. The technique is also insensitive to matrix variations. XRF can
measure the fluorescent x-rays from the same sample and can be used to determine the SNM ratios.

Careful calibration with well-characterized solution standards is required. Because the precision of the system is
about 0.2%, standards should be known to 0.05%. Solutions have to be freshely prepared and stored in such a
way that the concentration does not change.

FUNCTIONAL BLOCKS
SPECIFICATIONS
Measurement time 1000 seconds
Accuracy:
200 gu/L 0.2% (KED)
2gPu/L 0.75% (XRF+KED)
Bias depends on calibration and is often smaller than
precision by a factor 2 to §
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES.

Application Note, KED/KXRF Hybrid Densitometer, LAPL-96-49, May 1996.
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Nal Detector Shield/Collimators
MODEL: JSC-45, JSC-46, JSC-47
SUPPLIER: Canberra Industries, Inc.

Accounting: Detector 6

USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

The JSC-45 JSC-46 and JSC-47 are designed as remote detector probes for use with the Canberra’s JHH-41
Hand-Held Verification Instrument.

PRINCIPLES OF OPERATION

There are variable positions for the detector with reference to the front face of the composite shield which
reduces low-energy x-ray background; an optional carrying strap allows more freedom of movement.

The detector is surrounded by high-density polyethylene and cadmium to reduce lead x-ray background. The
detector can be moved inside the shield from flush to 3.2 cm from the front face of the shield by means of
screws on the side of the shield. Moving the detector farther from the front face of the shield allows tighter
collimation.

A male sub-D connector located at the rear of the housing connects the HV board, via a removable cable, to the

JHH-41. The HV board is located near the detector to make the cable more tenable, buffer the analog signal
from the detector to reduce noise, and to eliminate the need for resetting the HV when the remote detector is
changed from the JSC-45, JSC-46 or JSC-47 to the JSP-12 Shielded Neutron Assay Probe.

FUNCTIONAL BLOCKS

- Nal(Tl) detector

- high/voltage/preamp PC board with LED stabilization circuitry

- collimator

- lead composite shield

- optional carrying strap

- high voltage (HV) power supply

- preamplifier

- temperature-stability circuitry

SPECIFICATIONS

Detector dimensions:
JSC-45 2.5 cm x 1.3 cam thick
JSC-46 2.5 cm x 5.1 am thick
Jsc-47 5.1 cm x 1.3 am thick

Detector efficiency approximately 9%

Collimator diameter 2.5 cm (JSC-45 and JSC-46)

5.1 cm (JsSC-47)

Shield size 8.9 cm tall, 21.0 cm long, 6.4 cm wide

Lead size 0.6 cm

Shield weight eight pounds

SOFTWARE
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ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - UudopMarms or TIOCTABIYKa,/PaspaboTINKa
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Accounting: Detector
Gamma-Ray and Neutron Detector Electronics Unit 7

MODEL:
SUPPLIER: Davidson Co. Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma, neutron

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: Los Alamos National Laboratory
MANUFACTURER: Davidson Co. Inc.
DESCRIPTION

PURPOSE

Can be used for either measurement of the burn-up of spent fuel at fuel a storage site or for core discharge
monitor at reactor site.

PRINCIPLES OF OPERATION

Measures current from ion chambers and counts pulses from neutron counters. Records data as a function of
position or time and logs results on an optional printer mounted in the instrument.

FUNCTIONAL BLOCKS

- Gamma module with ion chamber HV supply.

- Neutron counter module with neutron detector HV supply.

- preamp power

- microprocessor, clock, memory, program PROMs, I/O communication and control interface.
- keyboard and LCD display.

- low voltage power supplies and batteries..

- built-in wide range battery charger.

SPECIFICATIONS

Power supply Two internal 12 volt 3.5 AH gel-cell rechargeable batteries
. with internal charger '

Operating time 20 hours on a fully charged battery

Overall size 15” wide, 5” high, 13.5” deep

Weight 10 lbs. without battery pack, 15 lbs. with battery pack

SOFTWARE

PROMs as required for application.

ADDITIONAL INFORMATION

The GRAND-3 serves as the platform for the hardware implementation of two plug-in Personality Modules to
be used in the measurement of gamma and neutron radiation

REFERENCES

Supplier/Developer Data - ndopMalms oT MocTaBlkKa/pa3paboTIuka
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Accounting: Detector
Coaxial and Planar Safesuard Germanium Detectors 8
MODEL: SGD
SUPPLIER: EG&G Instruments, Inc. ORTEC
USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER: EG&G Instruments, Inc. ORTEC
MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION
PURPOSE

SGDs feature a choice of fixed, portable, and custom, cryostats, a robust aluminum endcap, a streamline low-
Dpower preamplifier assembly, and a LN2-free option. The detectors are designed for best performance
safeguards isotopic applications software (FRAM-LANL, MGA-LLNL distributed by ORTEC)

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

SPECIFICATIONS

Kesolusion at 122 kev at 1.33 MeV
SGD Planars: 16 mm dia 510 ev

25 mm dia 520 ev
36 mm dia 550 ev

SDG Coaxial 0.75 kev 1.75 kev
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - MudopmMarms ot MocTaBHIKa/paspaboTauxa
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Accounting: Detector 9

Portable Detector Probe

. MODEL: CZTPack
SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: EG&G Instruments, Inc. ORTEC
MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION
PURPOSE

The CZTPack Portable Detector Probe provides all needed electronics to perform room temperature, portable
gamma spectroscopy, for medium-resolution applications in low-energy gamma and x-ray analysis, such as
Nuclear Safeguards Inspection, Nuclear Material Verification, and Counter-Smuggling Operations.
PRINCIPLES OF OPERATION

CZTPack operates in concert with a room-temperature cadmium-zinc-telluride (CZT) semiconductor detector,
which provides energy resolution much better than Nal detectors for measurement of low- to medium-energy
photons.

CZTPack is available with an external BNC connector for input from any size CZT detector. The detector may
be at the end of a coaxial cable, thus allowing the detector to be placed in immediate contact with the source.
CZTPack operates with either the MicroNOMAD or MicroACE MCaAs.

FUNCTIONAL BLOCKS
- 125-mm3 (5 mm x 5 mm x 5 mm) CZT detector.
- external BNC connector

SPECIFICATIONS

Resolution 3% FWHM at 122 keV

Operation temperature 0 to 50 degrees C

Power supply +12Volts from the MicroNOMAD (or Micro-ACE):;
55 mA, 650 mW

Overall size 5.8 cm x 13.5 cm x 3.3 em

Weight 0.26 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

1. A.D.Lavietes, J.H.McQuaid, W.Ruhter, W.M. Buckley, T.J.Paulus. “A transportable high resolution gamma-
ray spectrometer and analysis system applicable to mobile, autonomous or unattended applications”, 37-th
INMM Annual Meeting, Proceedings, Naples Florida, July 28- August 1, 1996

2. A.D.Lavietes, J.H.McQuaid, T.J.Paulus. “Preliminary Uranium enrichment analysis results using Cadmium
Zinc Telluride detectors”, Nuclear Instruments & Methods in Physical Research, vol.A380, 406-409, 1996.

3. A.D.Lavietes (LANL), J.H.McQuaid (BNC), T.J.Paulus (EG&G ORTEC). “Cadmium Zinc Telluride
detector system for nuclear material assay.” 38-th INMM Annual Meeting Proceedings, July 20-24, 1997,
Phoenix Arizona :
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Accounting: Detector
Gamma Detection Units 1 O
MODEL: BJEI-I-1K
SUPPLIER: IFIP, Institute of Physical & Technical Problems
USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: IFTP, Institute of Physical & Technical Problems
MANUFACTURER: IFTP, Institute of Physical & Technical Problems
DESCRIPTION
PURPOSE
Gamma radiation spectrometry.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS

- coaxial Ge(Li) semiconductor detector
- submerged cryostat

- preamplifier
- HV filter
- nitrogen sensor built into Dewar
- Dewar CK-16
Detector has seperate design versions for detection of radiation beams directed vertically or horizontally.
SPECIFICATIONS
Measured energy range 50 kev - 10 MeV
Energy resolution on 1332keV line 1,8 kev - 3,5 keV
Detection efficiency for (3x3)"Nal
on 1332keV line 5-20%

Integral non~linearity no more than 0,03 %
Operation conditions

temperature from -10'C to +50'C

relative humidity up to 80% at 30'C

atmosphere pressure from 630 mm to 800 mm of mercury thermometer
Overall size D367 mm x 1040 mm
Weight with nitrogen 30 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - Hudopmamms ot MOCTaBIVIKa/pa3paboTamKa
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Accounting: Detector _
X-Ray Detection Unit

MODEL: YIEP-KH-10K
SUPPLIER: IFIP, Institute of Physical & Technical Problems
USE CATEGORY: Accounting
DEVICE TYPE: Detector

MEASUREMENT METHOD:  X-Ray

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS:

PORTABILITY: Stationary

ENVIRONMENT OF USE: Field and Industrial Laboratories

DEVELOPER: IFTP, Institute of Physical & Technical Problems

MANUFACTURER: IFTP, Institute of Physical & Technical Problems
DESCRIPTION

PURPOSE

11

Used as a part of process monitoring and control systems at nuclear fuel production and reprocessing facilities.

PRINCIPLES OF OPERATION

Detection of X-ray radiation of any spatial orientation.

FUNCTIONAL BLOCKS

- small sized detection unit on base of silicon detector
with a thermoelectric cooler

- power supply unit for cooler and magnet pump

- set of connection cables

SPECIFICATIONS

Detected enexrgy range 1.5 kev - 60 keV
Energy resolution for 5.9 keV line 210 eV - 240 ev
Sensitive surface area 25 mm~2
Integral non-linearity 0.1%

Max. stat. pulse rate SE+4

Overall size 80 mm x 210 mm
Weight 2.5 kg
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Mudopmarus oT nocTaBIMKa/paspaboTanka
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Accounting: Detector
X-Ray Detection Units (BJIEP-I-7K) 1 2
MODEL: BJEP-I-7K
SUPPLIER: IFIP, Institute of Physical & Technical Problems
USE CATEGORY: Accounting
DEVICE TYPE: Detector

MEASUREMENT METHOD: Gamma, X-Ray
Passive and Active

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE:

DEVELOPER: IFTP, Institute of Physical & Technical Problems
MANUFACTURER: IFTP, Institute of Physical & Technical Problems

DESCRIPTION
PURPOSE
Detection and spectrometry of the X-ray and gamma radiation.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS
- high purity germantum detector .
- submerged cryostat

- preamplifier

- HV filter

- nitrogen presence sensor

- Dewar CK-16

Detector has seperate design modes for vertically and horizontally directed the radiation flux detection.

SPECIFICATIONS ;

Detected radiation energy range 3-661 keVv

Energy resolution (eV):

Sensitive surface area, mu*2 Energy

5.9 kev 122 kev

20 165-240 480-540
50 180-260 490-550
100 195-280 495-555
200 210-320 500~-570
300 250-350 530~-600
500 300-400 550-650
800 340-500 580-670
1000 360~-520 585-700

Overall size 367 mm x 1005 mm

Weight with nitrogen 30 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Mugopmauus or nocTasmyKa/paspaboTanka
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Accounting: Detector
X-Ray Detection Units (b/IEP-T'E-9K) 1 3
MODEL: BJIEP-TE-9K
SUPPLIER: IFIP, Institute of Physical & Technical Problems
USE CATEGORY: Accounting
DEVICE TYPE: Detector

MEASUREMENT METHOD: Gamma, X-Ray
Passive and Active

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE:

DEVELOPER: IFTP, Institute of Physical & Technical Problems
MANUFACTURER: IFTP, Institute of Physical & Technical Problems

_ DESCRIPTION
PURPOSE

Detection and spectrometry of the X-ray and low energy gamma radiation.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
- high purity germanium detector
- power supply system
SPECIFICATIONS
Detected radiation energy range 3 keV-661 keV
Sensitive surface area, mm"2 Energy resolution, ev
for 5.9 kev for 122 keVv
R 20 200-250 540-590
50 250-300 550-600
100 300-350 555-605
200 320-400 570-620
300 350-450 600-650
500 400-525 650-720
. 800 500-600 670-750
1000 550-650 700-780
Overall size 400 mm x 280 mm X 120 mm
Weight 4 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - WxdopMalmg oT HOcTaBIIHKa/paspaboTInka
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Accounting: Detector
X-Ray Detection Units (BIEP-K-7K) 1 4
MODEL: BJEP-K-7K
SUPPLIER: IFTP, Institute of Physical & Tecknical Problems

USE CATEGORY: Accournting
DEVICE TYPE: Detector
MEASUREMENT METHOD: X-Ray
Active
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE:
DEVELOPER: IFTP, Institute of Physical & Technical Problems
MANUFACTURER: IFTP, Institute of Physical & Technical Problems
DESCRIPTION
PURPOSE

Detection and spectrometry of the X-ray and gamma radiation.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
- silicon detector
- submerged cryostat

- preamplifier

- HV filter

~ nitrogen presence sensor

- Dewar CK-16

SPECIFICATIONS

Detected radiation energy range 1,5-60 kev

Energy resolution (eV):

Sensitive surface area, mm~2 Energy

5.9 kev 59,6 kev

20 165-240 430~-490
50 185-270 440-500
100 210-300 470-530
200 250-350 500-580
300 280-430 530-~630
500 400-550 570-680

Overall size 367 mm x 1005 mm

Weight with nitrogen 30 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Hrdopmamug ot NocTaBLIMKa/pa3paboTauka
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Accounting: Detector
X-Ray Detection Units (BIEP-KE-9K) 1 5
MODEL: BJIEP-KE-9K
SUPPLIER: IFTP, Institute of Physical & Technical Problems
. USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: X-Ray
Active
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE:
DEVELOPER: IFTP, Institute of Physical & Technical Problems
MANUFACTURER: IFTP, Institute of Physical & Technical Problems
DESCRIPTION
PURPOSE

Spectrometry of the X-ray radiation.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
- silicon detector
- power supply system
SPECIFICATIONS
Detected radiation energy range 1.5-60 kev
Sensitive surface area, mm*2 Energy resolution for 5.9 keV, eV
20 200-250
50 250-300
100 300-350
200 350-420
300 430-500
500 550-650
Overall size 400 mm X 280 mm X 120 mm
Weight 4 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - HudopMaims or ocTaBllKa/paspaboTInka
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Accounting: Detector
Electro-Mechanically Cooled Ge Detector System 1 6
MODEL: EMC-HPGe
SUPPLIER: Lawrence Livermore National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD:
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Prototype
PORTABILITY: Portable
ENVIRONMENT OF USE: Field
DEVELOPER: Lawrence Livermore National Laboratory
MANUFACTURER: Lawrence Livermore National Laboratory
DESCRIPTION
PURPOSE

An Electromechanically-Cooled (EMC) High-Purity Germanium (HPGe) radiation system provides near liquid
nitrogen (LN) energy resolution in a rugged, long-lived, portable and low-power consuming package.
PRINCIPLES OF OPERATION

This is an Electromechanically-Cooled (EMC) High-Purity Germanium (HPGe) radiation system which
provides near liquid nitrogen (LN) energy resolution in a rugged, long-lived, portable and low-power consuming
package.

Several of those LLNL-developed EMC-HPGe systems have been successfully deployed in various applications
with HPGe detectors ranging in size from a 500 cm”2 planar detector to a 50 % coaxial detector. The typical
EMC-HPGe system provides energy resolution within about 10 % of a standard LN-cooled detector and
consumes less than 100 W. The mean life time-to-failure of a typical EMC-HPGe is 50,000 h (about 6 years)
and theése systems are well suited to most HPGe detector applications which are not LN conductive. LLNL-
developed EMC-HPGe systems have been demonstrated to the U.S. Customs, Nuclear Emergency Search Team
(NEST), and the International Atomic Energy Agency(IAEA), and a system has been deployed within the
European Communities’ Safeguards Directorate (EURATOM).

FUNCTIONAL BLOCKS

- High Purity Germanium Detector.

- Requires an MCA.

SPECIFICATIONS

Measurement range standard HPGe operation

Measurement time various, depending on source size, activity
and source-detector gecmetry

Power supply requires +12 VDC

Overall size 6" x 9" x 21"

Weight 17 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

J.Mauger, T.Lavietes, B.Bandong, W.Ruhter, S.Kreek (LLNL). An Electromechnically-Cooled (EMC) High-
Purity Germanium (HPGe) Radiation Detector. 38-th INMM Annual Meeting Proceedings, July 20-24, 1997,
Phoenix, Arizona.
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Accounting: Detector

Detection Unit
MODEL: MEJ-216, MBJ]-217, MBJ-218, MBJI-234, MBJ[-235
SUPPLIER: PA MAYAK, Production Association MAYAK

USE CATEGORY: Accounting

DEVICE TYPE: Detector

MEASUREMENT METHOD:

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Limited Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial )

DEVELOPER: PA MAYAK, Production Association MAYAK

MANUFACTURER: PA MAYAK, Production Association MAYAK
DESCRIPTION

PURPOSE

Used as a part of production control devices at nuclear facilities

PRINCIPLES OF OPERATION

Detecting of thermal neutrons, amplifying and transfering detector signais on the second devices.
FUNCTIONAL BLOCKS ‘

- Hermetic stainless steel body;

- Neutron detector:

MB/-216 CHM-16;
MBI-217 CHM-17;
MBJI-218 CHM-18;
MBJI-234 CHM-34;
MBJH-235 CHM-35;

- Built-in amplifier;
- Imput coaxil cable for power supply for the detector;
- Multy wier shielded cable for power supply of amplifier and for output signal.

SPECIFICATIONS
Efficiency of neutron detection:
MBO-216 MBI-216 MBI-216 MBI-216 MBO-216
no less then 64% 64% 80% 60% 25%
Power supply: + 12 £ 0.5V
-12 £ 0.5V
MBE-216 MBO-217 MBO-218 MBE-234 MBE-235
+2600+£300V +2600+£300V  +2200+300V  +25004£200V  +2000+100V
Temperature operation range: - 50'C to + 50'C
Overall size:
MBI-216 MBI~-216 MBL-216 MBL-216 MBI-216
length: 525 mm 660 mm 770 mm 1429 mm 1420 mm
diamiter: 34 mm 34 mm 44 mm 34 mm 34 mm
Weigth: 2.8 kg 2.8 kg 4.0 kg 4.0 kg 4.0 kg
Length of cables: up to 15 m
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - WngopMaims oT HocTaBIIkKa/paspaboTIuka
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Accounting: Detector
Scintillating Fibers Neutron Detectors 1 8

MODEL:
SUPPLIER: Pacific Northwest National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Neutron

Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Limited Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Laboratory
DEVELOPER: Pacific Northwest National Laboratory
MANUFACTURER: Pacific Northwest National Laboratory
DESCRIPTION

PURPOSE

As the thermal neutron sensitive elements in a fast neutron detection system, scintillating fibers can be
dispersed within moderator, improving neutron economy over that possible with commercially available He-3 or
BF3 proportional counters. These fibers permit both large-area devices and extremely small devices.
PRINCIPLES OF OPERATION
Three prototype detectors are described in Ref, 1.
a) High-efficiency, large-area airbone neutron detector detects small discrete neutron sources.
b) Reactor-flux monitor. The fibers and fiber ribbons are arranged to fit within a cylinder approximately 15 cm
in diameter.
c) Storage-container monitor incorporates four bilayer ribbons of scintillating fiber stacked upon each other.
This is equivalent to wrapping a 7.5-cm-diameter He-3 tube (10 atm) around the storage can.
FUNCTIONAL BLOCKS

High-efficiency, large-area airbone neutron detector:

- 12 modules totalling 0.42 m"2 of active area in a rugged aluminum box.

Reactor-flux monitor:
- fibers and fiber ribbons (0.5 meters long) fabricated from fibers containing lithium enriched in Li-6.

Storage-container monitor:

- four 7.5-cm-wide bilayer ribbons of scintillating fiber

SPECIFICATIONS

operational transmission length

of cerium-activated lithium

silicate scintillating fibers greater than 2 meters

SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Glass-fiber-based Neutron Detectors for High- and Low-flux Environments, Mary Bliss, et.al., Photoelectronic
Detectors, Cameras, and Systems, Proc. SPIE 2551, 108-117, 1995
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Accounting: Detector
Miniature_Spectrometric Detection Unit 1 9
MODEL: PCZT-G
SUPPLIER: PNPI, St-Petersburg Nuclear Physics Institute
USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES:

NUCLEAR MATERIAL(S): Fresh and spent fuel
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Industrial

DEVELOPER: PNPI, St-Petersburg Nuclear Physics Institute

MANUFACTURER: PNPI, St-Petersburg Nuclear Physics Institute
DESCRIPTION

PURPOSE

Detection of gamma radiation with energy from 30 keV to 2000 keV. Used in verifying systems for Jresh and
spent fuel. The device is of particular interest for measurement of difficult to-access objects (e.g. middle of
central section of fuel assemblies)

PRINCIPLES OF OPERATION

The device detects gamma radiation and is a part of a spectrometric system. Compatible with portable
multichannel analyzers.

FUNCTIONAL BLOCKS
The device is a miniature hermetic probe and includes:
- CdZnTe detector;
- preamplifier.
The probe is connected hermetic with cable (from 0.2m to 20m) for connection with next electronics.
SPECIFICATIONS
Energy resolution for gamma energy

122 keV: no more then 6 keVv

662 keV: from 7 kev to 20 keV
Garma detection sensitivity for energy

122 keV: from 0.2 mm~2 mo 0.6 mm"2
Transformatiom factor for built-in

preamplifier: 0.25 vmV/kev

Preamplifier power supply: +12 VvV
Overall size: D8.2 mm x 90 mm
Cable length: from 0.2 m to 20 m
Operation temperature range:- from 0'C to +40'C
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - FudopMalms OT II0CTaBIIMKa/paspaboTIiKa
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Accounting: Detector
Gamma_Probe 2 O

MODEL: SC-GXI1, GX2, GX3
SUPPLIER: Quantrad Sensor Division, Applied Electron Corp.

USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: Quantrad Sensor Division, Applied Electron Corp.
MANUFACTURER: Quantrad Sensor Division, Applied Electron Corp.
DESCRIPTION
PURPOSE

Designed for low to medium energy gamma spectroscopy. Can be used for confirmatory measurements and
identifying gamma emitting isotopes as well as for waste management applications.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

- 1I"x 1" to 3" x 3" Nal(T1) scintillation detectors,

- integral crystal,

- PMT,

- HV power supply

- amplifier,

- coiled 4" cable interface to Scout multichannel analyzer.

SPECIFICATIONS

Range of detected gamma 100 Kev - 2.5 MeV
Energy resolution for Cs-137 gammas 8-9%

Weight up to 1.5 pounds.

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Mradopmarms ot MOCTaBIIMKa/pa3paboTyiKa
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Accounting: Detector
Neutron Probe 2 1
MODEL: SC-NP1
SUPPLIER: Quantrad Sensor Division, Applied Electron Corp.
USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Neutron
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Industrial
DEVELOPER: Quantrad Sensor Division, Applied Electron Corp.
MANUFACTURER: Quantrad Sensor Division, Applied Electron Corp.
DESCRIPTION
PURPOSE

Designed to detect thermal and fast neutrons, confirm presence of nuclear materials, nuclear safeguards,
emergency response - locate neutron sources.

PRINCIPLES OF OPERATION

Detects neutrons by way of the Li-6 (n,alpha)T reaction.

FUNCTIONAL BLOCKS

- 1" x 3" Li-6I(Eu) scintillation detector,

- external (removable) polyethylene neutron moderator,

- coiled cable (4') interface to Scout MCA.

SPECIFICATIONS
Weight 1.5 pounds

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Fudopmaima or mocrasiuKa/pa3paborinka
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Accounting: Detector
Large Volume Spectrometric Detector 22
MODEL: CZT/500
SUPPLIER: RITEC Ltd.

USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Field
DEVELOPER: RITEC Ltd.
MANUFACTURER: RITEC Ltd.

DESCRIPTION

PURPOSE

The Large Volume Spectrometric Detector, model CZI/500 is miniature portable gamma-ray detection unit
used mainly to verify the presence and enrichment of fresh nuclear Juel or verify the presence of spent nuclear
Juel bundles.

PRINCIPLES OF OPERATION ‘

Measure characteristic gamma rays. The devices contain detectors from wideband semiconductor material -
CdTe or CdZnTe, which work at room temperature and do not require special cooling systems.
FUNCTIONAL BLOCKS

- semiconductor detector, model CZT/500

- miniature preamplifier (is optional)

SPECIFICATIONS
Energie range 100-1000 kev
Detector C2T/500:
size 10 X 10 x 5 mm
energy resolution not more 30keV at 662 keV
Overall size:
detector diameter of 23 mm and a length of 33 mm.
preamplifier diameter of 23 mm and a length of 65 mm.
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

1. R Arlt, D.E. Rundquist, P. Siffert, M. Rihter, A. Khusainov, V. Ivanov et. al., Use of Room Temperature
Semiconductor Detectors for Verification of Nuclear Material in International Safeguards - Recent Advances,
Symposium Semiconductors for Room Temperature Radiation Detector Applications, Proceedings, v.302, 1993,
San Francisco, California.

2. R Arlt, V.I. Ivanov, P. Dorogov, Development of Large Volume Hemispherical CdZnTe Detectors for Use
in Safeguards Application, 19th Annual Symposium on Safeguards and Nuclear Material Management,
ESARDA Proceedings, 1997. :

3. R. Arlt, D.E. Rudquist, Room Temperature Semiconductor Detectors for Safeguards Measurements, Nuclear
Instruments & Methods in Physical Research, A380, pp. 455-461, Elsevier Science B.V., Netherlands, 1996.
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Accounting: Detector
Spectrometric Detection Probe 23
MODEL: SDP310/20, SDP310/60, SDP310/1&C/20, SDP310/1&C/60
SUPPLIER: RITEC L.

USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma

' Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): -
PHYSICAL FORM(S) OF NM: Assembly / TBC
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Field
DEVELOPER: RITEC Ltd.
MANUFACTURER: RITEC Ltd.

DESCRIPTION

PURPOSE

The Spectrometric Detection Probe, models SDP310/20; SD310/60; SDP310/LC/20; SDP310/LC/60;
SDP310/60s; SDP310/LC/20s; SDP310/LC/20s; SDP310/LC/60s are miniature portable gamma-ray detection
units used mainly to verify the presence and the enrichment of fresh nuclear fuel or verify the presence of spent
nuclear fuel bundles.

PRINCIPLES OF OPERATION

Measure characteristic gamnma rays. The devices contain detectors from wideband semiconductor material -
CdTe or CdZnTe, which work at room temperature and do not require special cooling systems.
FUNCTIONAL BLOCKS

- removable probe containing gamma-radiation semiconductor detectors, hybrid film preamplifier, housing

- connecting cable and connector(s)

SPECIFICATIONS

The letter "s" in the detection probe model name means - Super Grade Detector. The
letters "LC" in the detection probe model name mean - Long Cable.

Energie range 100-1000 kev
Detectors:
size up to 3 x3 x 1.5 mm~3 for SDP310/20, SDP310/LC/20,

sDpP310/20s, SDP310/1LC/20s
up to 5 x 5 x 2.5 mm*3 for SDP310/60, SDP310/LC/60,
SDP310/60s, SDP310/LC/60s
energy resolution not more than 12 keV at 662 keV for SDP310/20s, SDP310/LC/20s
not more than 15 keV at 662 keV for SDP310/60s, SDP310/LC/60s
not more than 22 keV at 662 keV for SDP310/20, SDP310/1LC/20
not more than 26 keV at 662 keV for SDP310/60, SDP310/LC/60

peak-to-Compton ratio not less than 2.5 at 662 keV for sSDP310/20s, SDP310/LC/20s
not less than 2.8 at 662 keV for sDP310/60s, SDP310/LC/60s
not less than 1.6 at 662 keV for SDP310/20, SDP310/LC/20
not less than 1.8 at 662 keV for SDP310/60, SDP310/LC/60

Overall size:
removable probe diameter of 8 mm, length of 85 ‘mm
connecting cable
length is from 0.2 to 1 m for SDP310/20, SDP310/60,
diameter 5.5 mm
length is from 1 m to 8 m for SDP310/1LC/20, SDP310/LC/60,
(optional: up to 20 m), diameter 5.5 mm.
Connectors 5-pin FGG.2B704 LEMO type or 9-pin "D' type for SDP310/20,
sSDp310/60, SDP310/20s, SDP310/60s
9-pin "D' type, BNC arnd SVH for SDP310/LC/20, SDP310/LC/60,
SDP310/LC/20s, SDP310/LC/60s

SOFTWARE
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ADDITIONAL INFORMATION

REFERENCES

1. R Arlt, D.E. Rundquist, P. Siffert, M. Rihter, A. Khusainov, V. Ivanov et. al., Use of Room Temperature
Semiconductor Detectors for Verification of Nuclear Material in International Safeguards - Recent Advances,

Symposium Semiconductors for Room Temperature Radiation Detector Applications, Proceedings, v.302, 1993,
San Francisco, California.

2. R. Arlt, V.I. Ivanov, P. Dorogov, Development of Large Volume Hemispherical CdZnTe Detectors for Use
in Safeguards Application, 19th Annual Symposium on Safeguards and Nuclear Material Management,
ESARDA Proceedings, 1997.

3. R. Arlt, D.E. Rudquist, Room Temperature Semiconductor Detectors for Safeguards Measurements, Nuclear
Instruments & Methods in Physical Research, A380, pp. 455-461, Elsevier Science B.V., Netherlands, 1996.
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Accounting: Detector

Gamma Spectrometric Unit
MODEL:
SUPPLIER: RSC Kurchatov Institute, SPC REKOM

USE CATEGORY: Accounting

DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER: RSC Kurchatov Institute, SPC REKOM
MANUFACTURER: RSC Kurchatov Institute, SPC REKOM

DESCRIPTION
PURPOSE
Spectrometric measurements for the energy range from a few keV to a few MeV.
Application fields:
- gamma-spectrometry
- radiometry, dosimetry
- gamma defectoscopy
- medicine
- process control of the NPP
- custom control and so on.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS
- CsI(T1) scintillation detector
- silicon photodiode
A detection unit with built-in preamplifier can be provided.
SPECIFICATIONS

Scintillator volume 1 em”3 to 20 cm™3
Energy resolution on 662 keV line 7% (1 cm~3) to 10% (20 am™3)

Detected energy range 60 kev - 3 MeV

Dimension of the detection unit D25 mm x 60 mm (1 cm"3)
D44 mm x 60 mm (20 cm"3)

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - FHdopMalus oT HOCTaBIMKa/pa3spaboTInKa

24
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Accounting: Detector

Scintillation Detection Assemblies

25

DESCRIPTION

MODEL: BJI3I-30 u BJI3I-36
SUPPLIER: SNIIP- Green Star, Ltd.
USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER: SNIIP- Green Star, Ltd.
MANUFACTURER: SNIIP- Green Star, Ltd.
PURPOSE

Detection of X- and gamma radiation

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

- housing within a metal schield;

- photomultiplier tube (PMT);

- scintillation crystal;

- PMT voltage denominator ;

- three connectors:
high voltage for the PMT high voltage;
output from the PMT anode;
output from the last dynode.

Detection blocks are manufactured in two modifications - with amplifier and without it.

SPECIFICATIONS

PMT operation voltage

Total resistance of the PMT voltage
denominator

PMT signal conversion factor
amplifier output voltage

(if it is used) is linear up to 5 MeV.

Detection assemblies modifications:

no more than 1250 v

4 MOhm
1 v/Mev

Assembly Monocrystal Monocrystal PMT diameter Resolution,
type type sizes m %
BDEG-30 NaI(T1) 1.75"x1.75" 52 7.0
BDEG-30-1 NaI (T1) 2.0"x2.0" 52 7.5
BDEG-30-2 CsI 1.75"x1.75" 52 7.0
BDEG-30-3 CsI 2.0"x2.05" 52 7.5
BDEG-36 NaI(Tl) 3.0"x3.0" 80 7.5
SOFTWARE

ADDITIONAL INFORMATION

Csl detection assemblies have the same energy resolution as Nal(TI), but they have the better mechanical and
climatic characteristics, higher density and higher effective atomic number crystal.

Detection assemblies with other crystal sizes, diameter and height not exciding 3" for NaI(TL) and 2" for CsI
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crystals are available.
REFERENCES

Supplier/Developer Data - NudopMalia oT IocTaBIIuKa/paspaboTInKa
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Accounting: Detector
Scintillation Detection Unit 2 6
MODEL: BJIC-T
SUPPLIER: SPC Aspect
USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field, Laboratory
DEVELOPER: SPC Aspect
MANUFACTURER: SPC Aspect
DESCRIPTION
PURPOSE

Designed to detect gamma radiation and determine a spectrum. This device is used in a spectrometer.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

The device is a unit with built-in modules:
- high voltage divider;

- voltage transformer;

- preamplifier;

- amplifier;

- stabilization system by LED peak.
SPECIFICATIONS

Detected energy range

Energy resolution for 662 keV line
Integral instability

Temperature instability

Time instability for 24 hours
continuous operation

Additional instability of the
transformation ratio under a
pulse rate increasing from the
background level to 50000 s-1
Maximum unfould pulse height

of output spectrometric signals
Output signal

Constant component on the unit output
Output resistance

Overall size

Weight

SOFTWARE

ADDITIONAL INFORMATION
- free warranty service;

0.05 -~ 3 MeV
<8%

no more than 1%
<0.1%/C

<1%

<1%

no less than 5 v
bipolar, positive
< 15 nv
<10 ohm
D 92 mm x 300 mm
< 3 kg

- detectors may be delivered with crystals of different sizes (for example, 150 x 100, 150 x 20, 80 x 80 and so
on) on an individual demand, including detectors with a well;
- delivery possibility of detectors with an extended operation temperature range (from -25 to +30)°C on an

individual demand.
REFERENCES

Supplier/Developer Data - NngopMauus oT NOCTaBINVKa/pa3paboTInKa
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Accounting: Detector
Automated Neutron Flux Meter 2 7
MODEL: HHIIA
SUPPLIER: VNII4, All-Russian Research Institute of Automatics
USE CATEGORY: Accounting
DEVICE TYPE: Detector
MEASUREMENT METHOD: Neutron
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Industrial
DEVELOPER: VNIIA, All-Russian Research Institute of Automatics
MANUFACTURER: VNIIA, All-Russian Research Institute of Autornatics
DESCRIPTION
PURPOSE

Measurement of neutron flux density emitted by pulsed neutron generators or other pulsed neutron radiation
sources.

PRINCIPLES OF OPERATION

Device measures: characteristics of neutron flux in presence of accompanying x-ray radiation and
electromagnetic noise; and neutron flux from pulsed neutron generator targets. A companion small-sized
detection unit allows performance of measurements in hard-to-access locations.

FUNCTIONAL BLOCKS

- B1 and B/I2 detection units

- BU measurement unit

SPECIFICATIONS

Detected radiation fast neutron of 2.5; 14MeV
Measurement range 1E+4 - 1E+9 neutrons/sg.sm *sec
Measurement error 15%

Power supply =23-28.5V

~220V (50; 60Hz)
Overall size:

BA1 37 mm x 40 mm X 90 mm
BR2 48 mm X 62 mm X 115 mm
BU 130 mm x 280 mm x 135 mm
Weight: BOl 0.2 kg
BE2 0.5 kg
EBU 2.9 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - VHdopMatus oT IocTaBIUKa/paspaboTInKa
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Accounting: Detector
Neutron Counter :Z::E;

MODEL: CHM-66
SUPPLIER: VNIITFA, All-Russian Research Institute of Technical Physics and Automatization

USE CATEGORY: Accounting

DEVICE TYPE: Detector

MEASUREMENT METHOD: Neutron
Passive

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Prototype

PORTABILITY:

ENVIRONMENT OF USE: .

DEVELOPER: VNIITFA, All-Russian Research Institute of Technical Physics and
Automatization

MANUFACTURER: VNIITFA, All-Russian Research Institute of Technical Physics and
Automatization

DESCRIPTION
PURPOSE

Can be used in active and passive well coincidence counters (like AWCC and others) for the thermal neutron
detection.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

- stainless cathode

- glass insulator

- He-3 filling

SPECIFICATIONS

Operation voltage 1600 B

Max. amplitude resolution 8 %

Max. amplitude scatterring 10 &

Min. efficiency of the thermal

neutron registration 70 %

Operation temperature range -25'C to +100'C
Diameter 26.4 mm

Lenght 604 mm
SOFTWARE

ADDITIONAL INFORMATION

Foreign analog - RS-P4-0820-103 counter of Reuter-Stokes firm.
REFERENCES

Supplier/Develaper Data - MadopMalus or MOCTaBIIYKa/paspaboTarKa
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Accounting: Identifier
CdZnTe Detector System for Uranium (CZT U Probe) 2 9
MODEL: EG&G ORTEC Model Number 297
SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting

DEVICE TYPE: Identifier

MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, LEU, HEU, Fe-55 through Cs-137

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production
‘PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: Lawrence Livermore National Laboratory
MANUFACTURER: EG&G Instruments, Inc. ORTEC

' DESCRIPTION

PURPOSE

Developed for rough estimates of U enrichment.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
Pocket-size system based on EG&G MicroNomad portable multi-channel analyzer. Uses Cadmium-Zinc-
Telluride detector.

SPECIFICATIONS

Measurement time variable (depends on source size, activity,
and source-detector geometry)

Accuracy + 10 %

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

1. Anthony D. Lavietes, James H. McQuaid, Wayne D. Ruhter (LLNL), and T.J. Paulus (EG&G ORTEC),
Development of a Portable Ambient Temperature Radiometric Assaying Instrument, Transactions of Nuclear
Science

2. Anthony D. Lavietes, James H. McQuaid, Wayne D. Ruhter , William M. Buckley (LLNL), and T.J. Paulus
(EG&G ORTEC), A Transportable High-Resolution Gamma-Ray Spectrometer and Analysis System Applicable
to Mobile, Autonomous or Unattended Applications, Nuclear Instruments and Methods in Physics Research

3. Anthony D. Lavietes, James H. McQuaid, Wayne D. Ruhter (LLNL), and T.J. Paulus (EG&G ORTEC),
Development of a Portable Ambient Temperature Radiometric Assaying Instrument, 1994 IEEE Nuclear
Science Simposium and Medical Imaging Conference, Norfolk, Virginia, October 30 - November 5, 19944
(UCRL-IC-117141)
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Accounting: Identifier )
Shipper Receiver Confirmatory System 3 O

MODEL: SRCS
SUPPLIER: Los Alamos National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Identifier
MEASUREMENT METHOD: Gamma
Active
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Container
STATUS: Limited Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: Los Alamos National Laboratory
MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION
PURPOSE

Produces a unique fingerprint for a sealed shipping container of uranium.

PRINCIPLES OF OPERATION

A unique fingerprint are prodused by measuring the gross weight of the container and the intensity of gamma
rays emitted at 185.7, 1001, and 2614 keV. This fingerprint can confirm that the container was not tempered
with during shipping between facilities or while in storage at a facility. The measurement does not require
calibration and the container does not have to be opened.

FUNCTIONAL BLOCKS

Low resolution Nal (T1) detectors

SPECIFICATIONS

Measurement time 200 seconds

Sensitivity discrepancy between values of measured
attributes is measured within 1%

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Application Note, Shipper-Receiver Confirmatory System, LALP-93-16, March 1993.
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Accounting: Identifier
Hand-Held Pu and U Assay Meter 3 1
MODEL: HM-4
SUPPLIER: National Nuclear Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Identifier
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, U

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: National Nuclear Corporation

MANUFACTURER: National Nuclear Corporation
DESCRIPTION

PURPOSE

Typical applications might include checking fuel rods for voids or dummy pellets, assaying UF6 cylinders, semi-
quantative assay of uranium content or enrichment, or plutonium content in circumstances where it is difficult to
set up and employ a fixed detector.

PRINCIPLES OF OPERATION

Two SCA counting channels can be set to cover the 186 keV peak of U-235 and a background region, or the
300-450 keV region for Pu-239 counting.

FUNCTIONAL BLOCKS

- 1.9cm x 1.9cm Nal detector with Am-241 stabilization of the high voltage bias supply.

- two SCA

Accessories :

- aluminum travel case

- 110/220V battery charger

- extender board for troubleshooting

- operations manual

SPECIFICATIONS

Measurement time 2 to 60 seconds

Power supply six AR rechargeable NiCad battaries
Continuous operation 12 hours

Overall size 280mm x 115mm x 83mm

Weight 2.5 kg

Gross weight with accessories 7.5 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HudopMainis oT HOCTaBUMKa/paspaboTyKa
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Accounting: Identifier
Portable Hand-Held Ruggedized Nuclear Detection and Radionuclide 32

Identification System

MODEL: Explorer
SUPPLIER: Quantrad Sensor Division, Applied Electron Corp.
USE CATEGORY: Accounting
DEVICE TYPE: Identifier
MEASUREMENT METHOD: Neutron, Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition

NUCLEAR MATERIAL(S): U-235, U-238, Pu-239, Np-237, Ba-133, Ho-166, Ir-192, Ra-226, Bi-297,
Th-232, Cs-137, Co-60, Na-22, Tc-99, T1-201, Ga-67, Cr-57, 1-131

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Quantrad Sensor Division, Applied Electron Corp.
DESCRIPTION

PURPOSE

Explorer performs radionuclide identification. Identified materials include medical isotopes.
PRINCIPLES OF OPERATION i
Explorer detects both gamma rays and neutrons. The Explorer is engineered for harsh environmental operation
and its two modes of operation permit either a simple one button isotope identification system or a full-featured
gamma-tay spectroscopy system.
FUNCTIONAL BLOCKS
sealed aluminum enclosure house:
- detectors:
- Nal(TL) photo-multiplier detector
- pair of He-3, 20 atm proportional counters

- electronics

- recargeable nickel metal/hydride batteries

SPECIFICATIONS

Continious operating time 16 hours

Gamma FWHM resolution for Cs-137 less than 10% .
Operation temperature -20'C to +50 C

Power supply recargeable Nickel Metal/Hydride 2.8 Ah battery
Overall size 168 mm x 158 mm x 73 mm
Weight 6.5 pounds

SOFTWARE

Can store and view 31 spectra

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - WrudbopMars ot TIocTaBHRKa/paspaboTauKa
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Accounting: Identifier
Installation for the Radiation Object Passportization 33

MODEL:; YPII-2
SUPPLIER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research Institute

of Experimental Physics
USE CATEGORY: Accounting
DEVICE TYPE: Identifier
MEASUREMENT METHOD: Gamma, Neutron

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM: Container
STATUS: Limited Production
PORTABILITY: Stationary
ENVIRONMENT OF USE:
DEVELOPER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research

Institute of Experimental Physics

MANUFACTURER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics
' DESCRIPTION
PURPOSE

Automatic comparative analysis of radioactive objects, in particular containers, with NM without opening them.
PRINCIPLES OF OPERATION

After neutron and gamma channel calibrations the initial radiation passport of the object (a set of gamma
energy distribution parameters and a neutron flux density) is measured in the fixed geometry defined by the
installation design. Radiation passport is stored in the PC data base.

For repeated measurements (for example during the physical inventory or after transportation) the above-
mentioned procedure is repeated and the new radiation passport is compared with the initial by using the
statistical hypothesis test .

Data processing and storage is executed by NoteBook PC.

This set of parameters and their complex interdependence makes substitution of the contents virtually
impossible.

FUNCTIONAL BLOCKS

Easily controlled moveable metal platform with a manipulator on which the measurement unit containing Nal-
spectrometer and He-3 neutron detector is situated.

Delivery set located:

- Installation YPII

- NoteBook PC

- Calibration sources in containers,

- Software,

- User's manual,

- Formular

SPECIFICATIONS
Measured energy range:

garmma radiation

neutron radiation
Energy resolution on a line of 1,33MeV
Operation state settling time
Continuous operation time
Power consumption
Overall size
Weight

SOFTWARE

from 0.05 MeV to 3 MeV
from 1E-1 eV to 1E+7 eV
no less than 5%

15 min

no more than 8 h

no more than 100 Wt

1900 mm X 800 mm x 600 mm
100 kg
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ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - FrdopMalis oT MOCTAaBINNKa/paspaBoTIvKa
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Accounting: Identifier
Portable Analyzer for the Nuclear Materials Invento 3 4
MODEL:
SUPPLIER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research Institute
of Technical Physics
USE CATEGORY: Accounting
DEVICE TYPE: Identifier
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S): Py, U
PHYSICAL FORM(S) OF NM: Container

STATUS: Prototype

PORTABILITY: Portable

ENVIRONMENT OF USE:

DEVELOPER: REFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics

MANUFACTURER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics

DESCRIPTION
PURPOSE

Determination of NM type in secure containers without opening them.

PRINCIPLES OF OPERATION
The detection of the NM inherent gamma radiation.

FUNCTIONAL BLOCKS

- portable automated spectrometric system on the base of work-station “InSpector” (Canberra);
- NoteBook computer;

- scintillation or semiconductor detector.

SPECIFICATIONS

Preparation time for the operation

Inventory time

Weight (including PC and detector (without shield)}):

1

10 min
2 min per one container

]

with scintillation detector ~ 7 kg
with semiconductor detector ~ 20 kg
SOFTWARE
ADDITIONAL INFORMATION

Has the possibility of the operation directly in storehouse (wifh background shielding).
REFERENCES

Jauusie onysersr u3 POIL-BHUWUT® . ITuceMo 0101.08.96Ne 280-08/312.
Data received from RENC-VNIITF . Fax from 10.08.96N\e 280-08/312
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Accounting: Identifier
Stationary Post for the Inventory of Containers with NM 3 5
MODEL:
SUPPLIER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research Institute
of Technical Physics

USE CATEGORY: Accounting

DEVICE TYPE: Identifier

MEASUREMENT METHOD: Gamma, Neutron
Passive

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S): U, Pu

PHYSICAL FORM(S) OF NM: Container

STATUS: Prototype

PORTABILITY: Stationary

ENVIRONMENT OF USE:

DEVELOPER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics

MANUFACTURER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics

DESCRIPTION
PURPOSE

Inventory of nuclear materials in containers without opening them.

PRINCIPLES OF OPERATION

The detection of the inherent neutron and gamma radiation from nuclear materials.

The container inventory is performed by means of the comparison of the NM radiation images.
FUNCTIONAL BLOCKS

- fast-acting scintillation gamma spectrometer consisting of detection unit and multichannel analyzer made as
IBM PC plate;

- meutron rate meter consisting of high sensitive detection unit CPIIC2.001.000 and IBM PC plate containing
detection unit and counting unit control board;

- IBM PC.

Can includes scales.

SPECIFICATIONS

Preparation time for the operation ~ 10 min

Inventory time ~ 3 min per one container
Background gamma shield

SOFTWARE

Integrated software

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - FlrndopManms oT nocTaBiiuKa/paspaboranka (JaHHEle noxydeHs! u3 POSILI-
BHUMT® . ITuceMo 0101.08.96Ne 280-08/312.)

Data received from RFNC-VNIITF . Fax from 01.08.96Ne 280-08/312
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Accounting: Identifier

Universal Radiometer-Spectrometer

36

MODEL: MKC-4021
SUPPLIER: SPC Aspect
USE CATEGORY: Accounting
DEVICE TYPE: Identifier
MEASUREMENT METHOD: Gamma, Neutron
Passive
MEASURED PROPERTIES: NM Type
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM:
STATUS: Limited Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: SPC Aspect
MANUFACTURER: SPC Aspect
DESCRIPTION
PURPOSE

Designed to detect, localize and identify radioactive materials. Radiometer can be used for non-destructive
NM control, surface alpha- and beta- contamination, and also for NM and RM movements control.
PRINCIPLES OF OPERATION
The device has two operational modes:
1) searching mode fixes the exceeding of the counting rate in the preset ROI of gamma spectrum, as well as in
the neutron channel - over the corresponding background values, taking into account statistical significances of
. their values. The excess is displayed on the LCD and confirmed by the LED indication and sound signal.
2) spectrometric mode provides the acquisition of alpha-, beta-, and gamma- spectra, spectra displaying on the
LCD, the energy calibration, the isotope identification and other procedures for the spectra process performed
by the code built-in the ROM.
Device can measure:

- alpha- and beta- particles flux density;

- gamma and neutron radiation exposition dose rate (EDR).

FUNCTIONAL BLOCKS
Two built-in channels for the nuclear radiation detection:
- gamma channel: scintillation detector CsI(Tl) or Nal(Tl). Stabilization of gamma channel is executed by the
LED spike peak;
- neutron channel: two He-3 detectors at a pressure of 8 atm embedded in the polyethylene moderator.
External detector of the surface alpha- and beta- contamination - Si semiconductor detector.
An additional remote detection unit can be connected to the radiometer.
Delivery set includes:
- Radiometer MKC-A021;
- main adapter;
- program for the data exchange with PC;
- operational documentation.

SPECIFICATIONS

radiation measured measurement energy range, kev main error
property range or nuclide %

alpha flux density 10-3E+5 0-10000 20

beta -// - 20-2E+5 300-3000 20

gamma EDR, 0.1-30 50-3000 20
mkZv/h

epi-thermal

and fast -//- 1-1000 1-14000 20

neutrons
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Spectrometric mode:

relative energy resolution for 662 keV no more than 8%
Maximum input pulse rate 50000 pulses/sec
CsI(Tl)crystal size 25 mm x 50 mm
Spectrometer channel number 1024

number of sets of 1024 channel spectra

stored in the buffer 30

Operation temperature range from -20'C to +50'C
Power supply NiCd-accumulators

for no less than 5 h or
standard batteries placed
in removal modules and main
supply (110-240V,50-60Hz)
Overall size 290 mm x 160 mm x 135 mm
Weight 3.6 kg
Interface RS-232

SOFTWARE
The software performs:
- spectrum measurement with the exposure in real time;
- energy calibration;
- the automatic mode of the spectra acquisition and process, including the radionuclide identification, spectra
storage;
- display of spectra and results of their process on the built-in LC screen;
- the possibility of spectra and processing results printing in the graphical mode;
ADDITIONAL INFORMATION
Device has the weatherproof enclosure.
Device passes a primary test when it is produced and the following annual certification.
Warranty - 1 year.
Possible delivery time - from 3 to 6 months.
REFERENCES

Supplier/Developer Data - MadopMamma ot TiocTaBIMKa/pazpaboTaika
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Accounting: Identifier

Nuclear Material Quick Identifier

37

MODEL: HIIEM
SUPPLIER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering :
USE CATEGORY: Accounting
DEVICE TYPE: Identifier
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, U, Th

PHYSICAL FORM(S) OF NM:
STATUS:

PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER:

MANUFACTURER:

PURPOSE

Portable

SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering
SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

DESCRIPTION

Timely determination of type and isotopic composition of fissile and fertile materials.

PRINCIPLES OF OPERATION

The device.analyzes a measured gamma spectrum in specific energy windows. The spectrum is divided into 7
ranges which are set by threshold discririnators in the electronics module: 40, 80, 165, 265, 870, 1070, 1300,
and 3000 keV. Spectrum analysis consists of the comparison of the information from different energy regions to
the reference values. It allows determination of the fissile material type.

Screen displays type and enrichment of the identified material, for example: “U-90%,

‘(U_36%7?’ “U”, “Pll”,

“Np”, “Th”, “other r.a. materials”.

FUNCTIONAL BLOCKS

- Gamma detection module based on Nal (T1) of D63x63 mm

- Main module:

- discriminators

- analyzer

- logical unit

- information board
SPECIFICATIONS

Min. mass of the identified material

Identification time

>=1 g
<=10 sec

Max. external gamma radiation rate under
which the detector can operate without

a special shielding
AC voltage
Frequency
Continuous operation time
Max.
and the main module

Operation temperature range

Relative humidity
Overall size:
detection module
main module
Weight

SOFTWARE

200 mkR/h

220 Vv - 240 V
49 to 51 Hz
unlimited

distance between the detector

30m
from +10'C to +35'C
85% at 25'C

90 mm X 90 mm x 250 mm
440 am x 300 mm x 200 mm
8 kg

ADDITIONAL INFORMATION i
Device provides the identification of fresh and irradiated materials, is stable to ambient air temperature, pressure
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and humidity influences, and also to sinusoidal vibrations stresses.
Warranty - 1 year. Life time - 6 years.
REFERENCES

Supplier/Developer Data - Wndopmarms ot HOCTaBIINKa/paspaboTanka
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Accounting: Identifier
Neutron_Device for FM Presence Control 3 8
MODEL: bpezem
SUPPLIER: VNIIA, All-Russian Research Institute of Automatics
USE CATEGORY: Accounting
DEVICE TYPE: Identifier
MEASUREMENT METHOD: Neutron
Passive

MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM:

STATUS: Limited Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Industrial

DEVELOPER: VNIIA, All-Russian Research Institute of Automatics

MANUFACTURER: VNIIA, All-Russian Research Institute of Automatics
DESCRIPTION

PURPOSE

This device is designed for confirmatory measurerients of NM.

PRINCIPLES OF OPERATION

Comparison of neutron fluxes measured in three energy ranges by detectors whose registration efficiency depends
on the neutron energy.

FUNCTIONAL BLOCKS

Three detection channels consist of:

- Si; Si(Li-6) or CdTe detector

- amplifier ‘

- deriver

- amplitude discriminator

Store unit

LC indicator

SPECIFICATIONS

Sensitivity 0.2-0.3 counts/n*sm"2
Detection limit 10 g of Pu

Measurement time 25 sec

Power supply 9V, battery of 6F22 type
Overall size 185 mm x 205 mm x 52 mm
Weight 1.2 kg

SOFTWARE

ADDITIONAL INFORMATION

Device can be integrated with a microprocessor controller programmed to compare the measurement results with
data from database, and indicate the presence of the specific FM.

REFERENCES

Supplier/Developer Data - ViadopMaiusg oT nocTaBIKa/paspaboTInKa
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Accounting: Measurement System 3 9

Plutonium Can Contents Monitor

MODEL:
SUPPLIER: BNFL Instruments

USE CATEGORY: Accounting
DEVICE TYPE: Measurement System
MEASUREMENT METHOD: Gamma, Neutron Coicidence Counting
Passive
MEASURED PROPERTIES:  Weight, Effective Isotope Mass, Isotopic Composition
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: PuO2 in cans

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: BNFL Instruments

MANUFACTURER: BNFL Instruments
DESCRIPTION

PURPOSE

Fast and accurate measurement of the total Plutonium content and isotopic composition of filled PuO2 product
cans.

PRINCIPLES OF OPERATION

Passive neutron coincidence counting and isotopic composition determination based on gamma Spectroscopy.
Correction for neutron multiplicity effects within the product can. High resolution gamma spectrometry
incorporating mathematical algorithms for plutonium isotopic composition determination and used advanced
dead-time correction algorithms. Measurement control, including automatic regular self-checking of neutron
detectors, gamma detector and counting electronics is included in the system. Automatic data quality checking.
Fully automatic operation coupled with plant control system.

A combination of data from the two measurements (neutron coincidence counting and gamma spectroscopy)
allows a full characterization of the material within the can.

All can loading and unloading operations are performed automaticlly. The monitor provides a number of switch
outputs to identify the location of the product can as it is loaded, measured and unloaded.

FUNCTIONAL BLOCKS

- neutron coincidence counter including 10 He3 detectors;

- gamma spectrometer including a low energy Ge high resolution detector.

SPECIFICATIONS
Dynamic measurement range: <1 kg up to 8 kg Pu
Measurement time: 30 minutes
Total uncertainty: <t5% plutonium mass
<+3% isotopic composition
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - WudopMaims ot MOCTaBIIHKa/pa3paboTIKa
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Accounting: Measurement System
Plutonium Inventory Measurement System

40

MODEL: FissTrack

SUPPLIER: BNFL Instruments
USE CATEGORY: Accourting
DEVICE TYPE: Measurement System
MEASUREMENT METHOD: Neutron

Passive
MEASURED PROPERTIES: Weight
NUCLEAR MATERIAL(S): Pu

PHYSICAL FORM(S) OF NM: Miscellaneous

STATUS: Limited Production

PORTABILITY: . Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: BNFL Instruments

MANUFACTURER: BNFL Instruments
DESCRIPTION

PURPOSE

Measurement and tracing of Pu distribution through a plant. Used for near real-time materials accounting and
safeguards.

PRINCIPLES OF OPERATION

FissTrack is a total neutron counting system with advanced mathematical algorithms. The system provides
operators with a measure of plutonium content for a number of specified vessels, measurement zones (e.g.
process cells) totals and overall plant total. The measurement is updated on a near time real basis, every 15
minutes, 24 hours a day. It also capable of providing blockage alarms and can be used for criticality safety.
FissTrack uses basic information about the chemical and isotopic composition of the plutonium in a facility to
enable the total plutonium mass to be determined.

FUNCTIONAL BLOCKS

- He3 detectors;

- Electronics for total neutron counting;

- Computers for control and data processing;

- Alarmm signal system;

- Software for measurement control and data processing.
SPECIFICATIONS

Neutron detectors: The number of detectors required depends on the size
of the plant and number of monitoring zones required.
For a typical system of approximately 30 zones,

up to 90 He3 detectors can be deployed.

Monitoring 2one size: User defined. Typically size of plant cell.
100 g - 100 kg

15 minutes

To within 5% of actual mass

Dynamic range:
Measurement time:
Typical accuracy:
SOFTWARE
Algorithms within the software enable FissTrack to cope with a number of different material batches, with widely
different isotopic compositions, flowing through the plant at any time.

ADDITIONAL INFORMATION

BNFL Instruments working in conjunction with plant design engineers and operators, design each system so that
it is seamlessly integrated into the plant. Systems have been installed into a new plant or as an upgrade to an
existing plant.

REFERENCES

Supplier/Developer Data - WrdopMainis oT mocTaBIIMKa/paspaboTIHKa
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Accounting: Measurement System

Uranium Drum Enrichment Monitor

MODEL:
SUPPLIER: BNFL Instruments
USE CATEGORY: Accounting
DEVICE TYPE: Measurement System
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: UO3 in drums
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: BNFL Instruments
MANUFACTURER: BNFL Instruments
DESCRIPTION

PURPOSE

41

Fast and accurate measure of the %U235 enrichment of filled uranium product drums

PRINCIPLES OF OPERATION

The Uranium Drum Enrichment Monitor (UDEM) may be located within the UO3 drum handling and filling
plant and linked into the main drum transfer procedures to allow fully automatic procedures.

Following calibration of the system UDEM is ready to operate.

Two high resolution gamma spectrometry systems are used to acquire pulse height spectra from either side of the
filled product drum. Information from the acquired spectra is used to calculate the % U235 enrichment.

Two independent measurements of the %U235 enrichment are obtained, one from each sub-system, and the
average of these values is calculated and output to the plant control computer.

All drum loading and unloading operations are performed automatically. UDEM provides a number of
proximity switch outputs to identify the location of the product drum as it is loaded, measured and unloaded.
FUNCTIONAL BLOCKS

- Two gamma spectrometry systems. Earch of them consists of one 2000mm™2 Low Energy Ge high resolutin
gamma detector

- Automated System amk loading and unloading of drums

SPECIFICATIONS

Typical measurement range: 0.2% U235

Total uncertainty: <6% of measured %U235
Measurement time: 600 sec

SOFTWARE

ADDITIONAL INFORMATION

The UDEM system may be configured to monitor a range of chemical compositions and enrichments of
uranium product solids in most geometries. A typical configuration is for UO3 product in the range 0-2% U233.

REFERENCES
Supplier/Developer Data - UndopMarmis ot TocTaBIMKa,/pa3paboTynKa
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Accounting: Measurement System 4 2

Glovebox Neutron/Gamma Counter
MODEL: JCC-15
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting

DEVICE TYPE: Measurement System

MEASUREMENT METHOD: Gamma, Neutron Coincidence Counting
Passive

MEASURED PROPERTIES: Weight
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Oxide, Nitrite,Powder, Pellets, Solutions

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Canberra Industries, Inc.

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

This device is designed for high accuracy measurements of plutonium, reducing the need for destructive
analysis. It mounts below the drywall of a glovebox and provides simultaneous neutron coincidence and gamma
isotopic analysis.

PRINCIPLES OF OPERATION

The Glovebox Neutron/Gamma Systern is a combination of a passive neutron coincidence counter and a
gamma spectroscopy system that is placed around the drywall of the glove box of the On-Site Laboratory
(OSL). The OSL concept was developed by the EURATOM Safeguards Directorate to allow high accuracy
measurements of plutonium samples, reducing the need for destructive analysis.

The design was modified to place 2 Low Energy Germanium (LEGe) detector inside the counter, close to the
sample, to simultaneously measure the plutonium isotopic. Both the top and bottom plugs are made from
graphite and polyethylene. The bottom plug was altered to fit around the LEGe detector and the cold finger,
reflecting neutrons back into the counter and flattening the axial response. The system is mounted on a trolley
to facilitate positioning the counter under the glove box.

The neutron counter was further modified by splitting the body into two parts to allow placement around the
drywell.

The measured isotopics are used as input to the neutron coincidence software to convert the Pu-240-effective to
total plutonium mass.

FUNCTIONAL BLOCKS

- OSL Neutron Counter

- JAR-12 Neutron Coincidence analyzer

- Low Energy Germanium (LEGe) Detector

- eighteen He3 tubes

- NIM electronics

- JAB-01 Amplifier/Discriminator board

- high voltage junction box

- LED indicators

- data processor with software.
- top and bottom plugs both the made from graphite and polyethylene

- high density polyethylene moderator
- trolley

Connections between the OSL and the JSR-12 include:

-+5V
- HV
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- single ORed output signal.
SPECIFICATIONS
Detector efficiency 40%
Cavity dimension:
drywell OD 5.1 cm
sample volume 10 mi,
Overall size 74.9 cm x 74.9 cm x 30.7 cm
Weight 34 kg
SOFTWARE

The plutonium gamma-ray spectrum is very coniplex, with several multiplet structures. Software like MGA,
which was developed at Lawrence Livermore National Laboratory (LLNL), uses the integrals of these close
lying peaks to calculate the isotopic composition of plutonium.

ADDITIONAL INFORMATION

Based on LANL design (INVS III).

REFERENCES

1. H. Wagner, et. al., Proceedings of the ESARDA Meeting, 1992.

2. M.C. Miller, H.O. Menlove, and P.A. Russo, A High Efficiency Neutron Coincidence Counter for Small
Samples, Proceedings of the Fourth International Conference on Facilities Operations - Safeguards Interface,
Albuquerque, NM, September 1991, p. 420.
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Accounting: Measurement System
Neutron and Gamma Unattended Plutonium Safeguards System 43
MODEL: NEGUS
SUPPLIER: Canberra Indystries, Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Measurement Systern
MEASUREMENT METHOD: Gamma, Neutron Coincidence Counting
Passive

MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERJAL(S): Pu02

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Canberra Industries, Inc.

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

This is a fully integrated system for unattended monitoring of PuO2 canisters and combines passive neutron
measurement with gamma ray measurement for increased accuracy. Normally installed at large automated
Jacilities, these unattended systems are designed to reduce the amount of time that an inspector spends on site,
thus reducing potential dose, impact on the plant operator and the manpower costs associated with more
conventional attended systems.

PRINCIPLES OF OPERATION

The system utilizes intelligent front end acquisition devices for maximum data compression and redundancy
incorporating sophisticated analysis of gamma spectra using MGA-U. The central CPU system is connected
remotely, and is used for data analysis, storage and review. The secure architecture protects the systern from
unauthorized access.

The concept of unattended plutonium safeguards using NonDestructive Assay systems has been developed
previously [1,2,3] and is implemented at several nuclear facilities.

Typically these facilities have many different acquisition stations, with the following potential data sources at
each one. The neutron data collected using passive neutron measurement systems, gamma-ray data collected
using high-purity germanium detectors, and sensor information which might indicate item identity, position,
direction of motion, etc.
These acquisition stations might be located at the entrance to a processing plant so that incoming fuel can be
assayed, near a common fuel storage area, at a location which corresponds to the end product of the plant, etc.
Since the physical dimensions of the facility are in general quite large, one approach to unattended safeguards is
to place one or two computer(s) at each acquisition station; two computers would be installed if redundancy was
needed. Each computer would be responsible for acquisition control, data storage, data analysis and Teport
generation at a particular acquisition station.
The drawback to this type of system is that the most convenient location for the computer might be in a
potentially hostile and highly controlled area. In addition, integration of the results from all facility acquisition
stations would be difficult given the large number of independent stations.
An alternate ‘approach is possible within a facility that has a Local Area Network (LAN, e.g. a coaxial or fiber
optic cable) that connects each of the acquisition stations.
FUNCTIONAL BLOCKS
- JCC-35 Neutron/Gamma Counter:

- 18 He-3 tubes

- JSR-12 electronics

SPECIFICATIONS
Detector active length 50.8 cm

Detector diameter 2.54 cm



MC&A Instrumentation Catalog, Version 1, Page 7.53 27-Jun-98

Cavity dimension 59.0 x 21.6 cm
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES )

1. S.F. Klosterbuer, E.A. Kem, J.A. Painter, S. Takahashi, "Unattended Mode Operation of Specialized NDA
Systems”, 30th Annual INMM Conference, Orlando, Florida, USA, 1989.

2. B.G.R. Smith, J.D. Outram, M. Storey, "unattended Mode Monitoring of Passive Neutron Coincidence
Detector Systems Using a Commercial Data Logger", 13th Annual ESARDA Symposium on Safeguards and
Nuclear Material Management, Avignon, France, 1991.

3. B.G.R. Smith, P. Van Dyck, and P. DerBaix, "Unattended Mode Monitoring of High Resolution Gamma-

Ray Spectra, 13th Annual ESARDA Symposium on Safeguards and Nuclear Material Management, Avignon,
France, 1991, pp. 263-271.
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Accounting: Measurement System
Passive/Active Cf-252 Shufflers 44

MODEL: WM-3200
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Measurement System
MEASUREMENT METHOD: Neutron
Passive, Active
MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu-238, Pu-240, Pu-242, Cf-252, Cm-242, Cm-244
PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The WM-3200 systems are useful for non-destructive assay of milligram to kilogram quantities of both U and Pu
in a wide variety of forms and matrix materials.

PRINCIPLES OF OPERATION

The WM-3200 Series Passive/Active Shuffler System operates in an active interrogation mode to measure fissile
radionuclides. A high-speed transfer mechanism "shuffles” an intense Cf-252 source between the shield assembly
and the counting chamber. When the source is in the shielded position, delayed neutrons from the sample are
counted. The passive mode measures spontaneously fissioning radionuclides (i.e., Pu-238, Pu-240, Pu-242, Cf-
252, Cm-242 and Cm-244).

These counters perform active interrogation of fissile isotopes in 200 L drums, passive measurement of even
isotopes of plutonium, and have an add-a-source option for matrix corrections and thermal interrogation for
improved sensitivity. The counters use fast interrogation for reduced self-shielding effects.

FUNCTIONAL BLOCKS

SPECIFICATIONS
Measurement time 500 and 1000 seconds
Counter efficiency 17.5%
Sensitivity:
active fast mode 111 mg U-235 in paper
402 mg U-235 in iron
active thermal mode 24 mg U-235 in paper
61 mg U-235 in iron
passive mode 3 mg Pu-240-effective in paper
2.57 mg Pu-240-effective in iron
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - ViHdopMalmis oT IoCTaBLIMKa/paspaboranka
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Accounting: Measurement System
Plutonium_ Canister Input Verification Counter

MODEL:

SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Measurement System
MEASUREMENT-METHOD: Neutron, Gamma

Passive
MEASURED PROPERTIES: Weight
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Solution,Oxide
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

Measurement of plutonium content in canisters.

PRINCIPLES OF OPERATION

The counter is using simultaneous passive neutron coincidence counting and gamma isotopics for verification of
plutonium content in up to 5 cans inside a stainless steel canister. The device has a flat axial counting response
over the height of the canister.

FUNCTIONAL BLOCKS

- a telescope Ge detector - 12% coax
- LEGe detectors

- cryostat

- integral load cell platform
SPECIFICATIONS

Measurement range
Neutron efficiency
Cavity size

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

from 4.5 kg to 18 kg Pu
7.4 %
164.5 cm x 18.2 cm

Supplier/Developer Data - udopMaims oT ocTaBIMKa/pa3paboTdika
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The_Californium-252 Shuffler
MODEL:
SUPPLIER: Los Alamos National Laboratory

USE CATEGORY: Accounting
DEVICE TYPE: Measurement System
MEASUREMENT METHOD: Neutron

Active, Passive
MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Waste

Accounting: Measurement System 4 6

STATUS: Limited Production

PORTABILITY: Stationary, Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION

PURPOSE

One of the most accurate methods available for measuring uranium waste. In different variations was used to
measure uranium solids, MOX, U ore, uranium scrap and sweepings, spent fuel assemblies, hot waste, UF6,
leached hulls, HEU finished products, High-density HEU scrap and waste, tails, alumina, hot uranium solutions.
PRINCIPLES OF OPERATION

‘When the Cf-252 source is in the interrogation position, neutrons from the source induce fissions in the sample.
After a few seconds of interrogation, the source is quickly removed to a shielded position, and delayed neutrons
emitted by fission fragments are counted. By shielding the source exceptionally well, shuffler hardware can also
serve as a passive neutron counter.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Measurement time 1000 seconds

Sensitivity:
U-235 300 mg (20 mg in thermal mode)
Pu-240 4 mg (passive)

Accuracy 15% for waste barrels

Cavity dimension diameter 30 inches

SOFTWARE

Implemented on a small computer, software provides measurement control, routine assay, and data archiving.
ADDITIONAL INFORMATION

REFERENCES

LANL Application Note, LALP-90-15, August 1994.
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Accounting: Measurement System
Shuffler Detector 4 7
MODEL:

SUPPLIER: National Nuclear Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Measurement System
MEASUREMENT METHOD: Neutron

Active

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Miscellaneous

STATUS:

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: National Nuclear Corporation
DESCRIPTION

PURPOSE

Similar to "The Californium-252 Shuffler” and "Passive/Active Cf-252 Shufflers” by LANL and Canberra.
See general description for those entries. A different variation was used to measure uranium solids, MOX, U
ore, uranium scrap and sweepings, spent fuel assemblies, hot waste, UF6, leacked hulls, HEU finished products,
high-density HEU scrap and waste, tails, alumina, and hot uranium solutions.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Wudopmainis ot HocTaBIMKa/pa3paboTdrKa
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Accounting: Multichannel Analyzer
Miniature Modular Multi- Channel Analyzer 4 8
MODEL: M3CA
SUPPLIER: AQUILA Technologies Group, Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Multichannel Analyzer
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: AQUILA Technologies Group, Inc.
DESCRIPTION

PURPOSE

The Miniature Modular MultiChannel Analyzer, M3CA is a new spectroscopy-grade, 4096 channel multichannel
analyzer (MCA) developed by Los Alamos National Laboratory (LANL) for use in the domestic nuclear industry
with application in domestic and international nuclear safeguards.

PRINCIPLES OF OPERATION

The M3CA system consists of a “building block” that includes the hardware, firmware, and software. The
hardware and firmware portion is the Miniature Modular MCA (M3CA), while the software library provides the
interface between high-level languages and the M3CA. Three important features make the M3CA system unique:

1. Modularity - The M3CA basic building block is easily interfaced to a variety of computers and data loggers,
which allows for quick, economical, and reliable configuration.

2. Portability - The M3CA fits in a 10 x 22 x 9 centimeter box, including its bias supply and batteries, making it
belt-sized or easily carried in a shoulder holster. Remote and unattended operation is provided during periods
while the unit is not connected to a central computer system.

3. Low Power - The M3CA is designed with low-power circuitry to operate in remote or unattended mode for
long periods while the unit is temporarily isolated from main power.The M3CA system functions in a wide range
of applications from low end and low-power to high performance applications such as high-count-rate
plutonium-isotopic analysis systems. Use of low-power, high density programmable logic arrays provides a
greater degree of ruggedness and reliability than larger systems. Lower operating temperatures also result from
low-power circuitry, increasing reliability. At input rates exceeding 60,0000 counts per second, state-of-the-art
analog circuitry allows the M3CA to produce spectra equivalent to or better than those available from standard
rack-mounted or mainframe-powered instruments. A powerful set of software tools makes developing application
programs comparatively simple. The M3CA consists of four main printed circuit boards which are separated by
function, allowing new boards to be exchanged with original boards as different functions are needed. The
processor features a low power mode that is evoked when the processor chip is placed in sleep mode. The
processor board’s firmware uses macros to control all of the parameters that can be set by the user. If the
application requires a user interface window, it is provided by the external controller software. The controller
hardware can be any device capable of issuing ASCII commands via serial interface, such as intelligent data
loggers, palm-top computers, or PCs. MS-DOS compatibility is not required.
FUNCTIONAL BLOCKS
- four main printed circuit boards:

- amplifier board,

- Analog to Digital Converter (ADC)

- processor board

- power supply board

+ daughter board on the power supply unit
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provides high voltage bias

All boards have 8-bit readable ports used for board IDs or for configuration sense switches.
In addition, all boards except the processor board have switched power inputs.

SPECIFICATIONS

Channel number 4096

Power supply main or battery
Overall size 10 cm x 22 cm x 9 em
SOFTWARE

Two levels of software support the M3CA.

- Written in C, the software contained in the EPROM on the processor board controls the MCA. hardware.

" A library that runs on any IBM-PC compatible computer provides the application programmer with functions
that perform the most commonly used M3CA functions. The library functions handle all timing and
communications protocol of the interface between the PC and the M3CA.

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HubopMalius oT nocTaBHmKa/pa3paboTIuka
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Accounting: Multichannel Analyzer
Portable Multichannel Analyzer 4 9

MODEL: 2056-B
SUPPLIYER: Davidson Co. Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Multichannel Analyzer
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Field
DEVELOPER: Los Alamos National Laboratory
MANUFACTURER: Davidson Co. Inc.
DESCRIPTION

PURPOSE

Acquire, digitize, store, and analyze nuclear events to save and display isotopic spectra

PRINCIPLES OF OPERATION

A ramp type analog to digital converter is used to convert pulse height to time. A counter follows to count
oscillator clock pulses to determine the channel number in which to store the event in memory.

FUNCTIONAL BLOCKS

- linear amplifier and 4K channel ADC

- solid state memory

- live display circuits for internal CRT

- control for key board, LCD display, and I/O RS232

- digital recorder

- microprocessor and program PROMs

- three high voltage power supplies for detectors.

- preamp power

- low voltage power supplies and rechargeable gel-cell battery

The internal CRT provides live enhanced display of spectra during data accumulation. It has a resolution of
2048 by 256, four intensities, digital and analog expansion with roll, and automatic power down after four
minutes

SPECIFICATIONS

Power supply Internal 12 volt 7.0 AH gel-cell rechargeable battery
with an external charger

Operating time 10 hours on a fully charged battery

Overall size 7" deep x 11" wide x 9" high

Weight 7.2 kg

SOFTWARE

Basic Data Analysis for Pulse Height Analysis and Multi-Channel Scaling. User Programs include
Autocycle/learn, plot on an Epson type printer, measure activity, and efficiency calibration.
Optional user programs are:

(1) U-235 ENRICHMENT measurement with Nal detector and UF6 CYLINDER ENRICHMENT
measurement with HPGe detector,

(2) CI series 90 interface 1/O data format,

(3) 8 bit binary interface 1/O data format (for fast data dumps),

(4) Acquire and transfer
ADDITIONAL INFORMATION
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A new optional high performance Spectroscopy Amplifier has been developed for the 2056-C PMCA by a
consultant for the IJAEA with LANL and Davidson assisting in the implementation. The new amplifier

adds more features such as a pulse width rejecter and a monitor on the CRT for pole/zero adjustment. The final
version of the amplifier installed in the PMCA performs as well as lab grade systems giving wider use to the
2056-C in field applications. Additionally, a new ADC developed by Davidson and LANL and used with the
new amplifier gives faster processing times due to a dual conversion slope and better differential non-linearity
due to an averaging circuit. The new ADC also features a single channel window (calibrated during PHA
operation) in which pulses can be counted in the Multi-Channel Scaling mode.

REFERENCES

Supplier/Developer Data - MndopMarms or focTaBIlNKa/pa3paboTauKa
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Accounting: Multichannel Analyzer 5 O

Amplifier and MCA Plug-in Card with Emuluation Software
MODEL: microAce
SUPPLIER: EG&G Instruments, Inc. ORTEC
USE CATEGORY: Accounting
DEVICE TYPE: Multichannel Analyzer
MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES:  Isotopic Composition

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE: Industrial

DEVELOPER: EG&G Instruments, Inc. ORTEC

MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION

PURPOSE

This device, intended for Nal detectors, includes amplifier, spectrum stabilizer, ADC, and memory on a 2/3 slot
plug-in card. It includes a high-resolution 32-Bit MCA Emulation software for Windows 95 or NI. It has
automatic nuclide identification and job streaming and on-line calculation of nuclide activities, even during
data acguisition. The ADC operates as 256, 512, 1024, or 2048 channels.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

- Amplifier,

- Spectrum Stabilizer,

- ADC, and

- Memory.

SPECIFICATIONS

The power use 1.5 watts.

SOFTWARE
‘Windows 95 or NT: MAESTRO TM

ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - MudopManus oT nocTaBliKa/pa3paboTInKa
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Accounting: Multichannel Analyzer 5 1

EtherNim High Speed Miultichannel Buffer
MODEL: 921E EtherNim
SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting
DEVICE TYPE: Multichannel Analyzer
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: EG&G Instruments, Inc. ORTEC
MANUFACTURER: EG&G Instruments, Inc. ORTEC

DESCRIPTION

PURPOSE

The 921E is an ultra high performance Multichannel buffer (MCB) with 16K resolution high speed (<1.5
microsec) ADC, designed for high rate spectroscopy applications.

PRINCIPLES OF OPERATION

Used in conjunction with the ORTEC 672 amplifier, an SGD Ge detector and a suitable software application
such as PC/FRAM or MGA, the 921E finds application in ultra-high throughput systems for isotopic ratio
analysis. The build-in Ethernet connection facilitates computer interfacing.

FUNCTIONAL BLOCKS
SPECIFICATIONS
SOFTWARE

ADDITIONAL INFORMATION
REFERENCES

R.M.Keyser, T.R.Twomey. “Development in high performance spectrometer systems for safeguards
applications”, 38-th INMM Annual Meeting Proceedings, July 20-24, 1997, Phoenix Arizona
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Accounting: Multichannel Analyzer 5 2

MCA Plug-In Card and Software
MODEL: TRUMP
SUPPLIER: EG&G Instruments, Inc. ORTEC
USE CATEGORY: Accounting
DEVICE TYPE: Multichannel Analyzer
MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES: Isotopic Composition

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE: Industrial

DEVELOPER: EG&G Instruments, Inc. ORTEC

MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION

PURPOSE

TRUMP is a fully functional MCA-on-a-card for use with personal computers, available a 2k or 8k resolution.
TRUMP provides a <8 microsec ADC, spectrum stabilizer and data memory on a single plug- in-card and is
used in conjunction with MAESTRO (TM) MCA emulation software under Windows 95 or NT or other ORTEC
application software packages.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

MAESTRO TM for Windows (MAESTRO II TM Optional)

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - udopMainis oT mocrasilyKa/paspaboTduka
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Accounting: Multichannel Analyzer 5 3

Miniature Multi-Channel Analyzer and Multi-Channel Scaler

MODEL: MCA 166
SUPPLIER: GBS Elektronik GmbH im Technologie-Zentrum

USE CATEGORY: Accounting
DEVICE TYPE: Multichannel Analyzer
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Field, Industrial
DEVELOPER: GBS Elektronik GmbH im Technologie-Zentrum
MANUFACTURER: GBS Elektronik GmbH im Technologie-Zentrum
DESCRIPTION
PURPOSE

Battery powered high performance Multi-Channel Analyzer/Multi-Channel Scaler module.

PRINCIPLES OF OPERATION

All MCA setup parameters are computer controlled and can be set through software, with the exception of the
HV polarity which requires exchange of the HV power supply module.

FUNCTIONAL BLOCKS

- High voltage and preamplifier supply

- main amplifier

- pulse shaper

- multichannel analyzer

- scaler

SPECIFICATIONS

4K resolution (minus 3.1% = 128 channels used for sliding scale averaging)
Channel splitting 128-4096 (-3.1% channels for each range)
Differential non linearity < 1%
Integral non linearity < 0.1%

Power supply rechargeable Li~ion batteries without memory effect.

Battery life time without power saving mode is at least 6 hours for standard IAEA HPGe
detector and .

-at least 12 hours for standard Nal Harshaw Crysmatec) and standard CdTe detectors
(SDP310, RITEC, Latvia) at operating temperature of 20 degrees C.

Measurement time > 1 sec

Measurement time range 0.01 sec - 500 sec

Data collection in three memory groups 3 x 4096 channels
32 bit deep

Temperature range 0...+50 degrees C

Relative humidity up to 90%, non condensing

Overall size 155 mm x 95 mm x 50 mm

Weight of module 680g

Weight of charger 320g

SOFTWARE

MCA, SPEC, MCS, U235, LEN6, RATE, UF6 (DOS), WinMCA, Mmcdeval (W95)
ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Hudopmarus ot ITocTaBIIMKa/pa3paboTauKa
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Accounting: Multichannel Analyzer
Hand-Held Multi-Channel Analyzer for Nuclear Spectroscopy 54
MODEL: Scout512 Series
SUPPLIER: Quantrad Sensor Division, Applied Electron-Corp.
USE CATEGORY: Accounting
DEVICE TYPE: Multichannel Analyzer
MEASUREMENT METHOD: Gamma, Alpha, X-ray
Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: Quantrad Sensor Division, Applied Electron Corp.
MANUFACTURER: Quantrad Sensor Division, Applied Electron Corp.
DESCRIPTION
PURPOSE

Designed for gamma, alpha, and x-ray spectroscopy. Can be used for verification of enriched uranium or
plutonium and weapons verification, site surveying, and waste container evaluation/monitoring.
PRINCIPLES OF OPERATION

Can be configured with a Nal probe for gamma spectroscopy applications, an x-ray probe for fluorescence
studies, or a sensor for alpha and beta spectroscopy applications.

FUNCTIONAL BLOCKS

Electronics:

- Pulse-height-to-time convertor;

- Multichannel Analyzer

SPECIFICATIONS

Storage capacity is up to 244 individual spectra, each with date and time stamp
Pulse-Height to Time convertor:

resolution 512 channel

linearity +/- 1 channel

maximum count per channel 4.29E9 (32 bit)
Multichannel Analyzer:

maximum input rate 41,000 counts per second.
Operation temperature 0C to +50C
Power supply internal rechargeable battery

(can be supplemented by an external battery
pack,

or an automotive battery)
Operation continuous time

from battery 8-10 hours between charges

Power requirement 100 mA during data acquisition

Operating time

with Nal Gamma probe > 6 hours

Overall size 4.5" x 2" x 7.5" including HP IX computer
Weight 0.82 kg

SOFTWARE

ScoutMaster: HP and DOS compatible; works in survey, collect, and view modes; calculates the dose/dose
rates; prints out spectra to parallel/serial port or saves as bitmap file; 8 regions of interest (ROI) analysis; total,
ROI and Background Corrected counts; spectrum background subtraction; isotope identification; user-editable
isotope library for gamma, alpha, and X-ray analysis.

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - FrdopMammg oT nocTaBIKa/pa3paGordnka
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Accounting: Multichannel Analyzer

Independent Multichannel Pulse Height Analyzer

MODEL: AH-8K/NB

SUPPLIER: SPC Adspect
USE CATEGORY: Accournting
DEVICE TYPE: Multichannel Analyzer
MEASUREMENT METHOD: Beta, Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:
STATUS:

Serial Production

PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field, Laboratory
DEVELOPER: SPC Aspect
MANUFACTURER: SPC Aspect
DESCRIPTION
PURPOSE

33

To acquire and process the spectrometric information, and output it to the external units. The analyzer is a base
Jor the portable gamma and beta spectrometers used in the field and lab conditions. The analyzers are used in
different science and engineering applications using nuclear physical analysis methods.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
Base set:

- AN-8K/NB analyzer;

- portable external power adapter with the built-in recharge device;

Additional (per request):

- gamma and beta radiation detector (scintillation or semiconductor of a high purity germanium);

- Pbshield screens, collimators;

- portable NOTEBOOK PC with printer;
- software;

- Al case;

- interface for NOTEBOOK.
SPECIFICATIONS

Operation pulse height range
Channel number

Differential non-linearity
Integral non-linearity

Code series generator frequency
Power supply

Continuous operation time
from built-in accumulator
Operation temperature range
Dust-moisture shield
Indication

Power independent storage capacity

Overall size
Weight

SOFTWARE

0.03-5 Vv

1024

1024-8198

0.5-1%

0.03%

100 MHz

main ~220 V or

from built-in accumulator

up to 7 hours

from -25'C to +50'C

in accordance with IP65 of DIN40050
graphical liquid crystal screen with
the LED indication with

the resolution of 240x64

32 spectra and a set of

parameters for a month,

the dates and times support

260 mm x 160 ram x 57 mm

no less than 2 kg
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SOFTWARE

Measurement control, preliminary spectra process
ADDITIONAL INFORMATION

The free warranty service, delivery of updated software versions, and technical consultations during one year are

available.
REFERENCES

Supplier/Developer Data - HugopMalyia oT N0CTaBIIMKa/pa3paboTImKa
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Accounting: Multichannel Analyzer ‘
Multichannel Pulse Height Analysers, "AH" Series 56

MODEL:
SUPPLIER: SPC Aspect
USE CATEGORY: Accounting
DEVICE TYPE: Multichannel Analyzer
MEASUREMENT METHOD: Alpha, Beta, Gamma

Passive
MEASURED PROPERTIES: Alpha, Beta, Gamma Spectra
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Laboratory
DEVELOPER: SPC Aspect
MANUFACTURER: SPC Aspect
DESCRIPTION

PURPOSE

To acquire and process the spectrometric information, and output it to the external units. The analyzers are
used in different science and engineering applications using nuclear physical analysis methods.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS

Basic set:

- spectrometric ADC plug-in IBM PC unit or independent unit for the spectra acquisition;

- IBM PC with printer;

- software;
Additional units (on demand):

- spectrometric trunks for NIM, VECTOR and other modules;

- measurement generators;

- detectors;

- shielding screens;

- software the for gamma, beta-, and alpha- spectrometry.
SPECIFICATIONS

Operation pulse height range 0.05 - 10 V
Channel number from 1024 to 81892
Input number from 1 to 8
Differential non-linearity 0.3-1%
Integral non-linearity 0.03%

Code series generator frequency 100 MHz
SOFTWARE

Provides control, visualization, input/output to external devices, calibration as a function of energy and spectrum
shape, processing of alpha, beta, and gamma spectra.
ADDITIONAL INFORMATION

- free warranty service, new software versions supply, and technical consultation during one year;

- possibility of using IBM PC for tasks on the automation of the process and management activity
simultaneously with sample measurements;

- possibility of including as spectrometer parts (on demand) of any additional units such as: fax, modem, fax-
modem, copier; shielding screen; van (for transportable labs), TV, video, household appliances and so on.

REFERENCES
Supplier/Developer Data - WxdopMarms oT HocTaBlyKa/paspaboTduka
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Accounting: Multichannel Analyzer 5 7

Hand-Held, 256 Channel Multi-Channel Analyzer
MODEL: mMCA-430

SUPPLIER: IS4 Systems Ltd.

USE CATEGORY: Accounting
DEVICE TYPE: Multichannel Analyzer
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERIAL(S): Any radio isotope with gamma energy in the 60 - 2,000 keV range
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: TSA Systems Ltd.
MANUFACTURER: TSA Systems Ltd.

DESCRIPTION
PURPOSE

The mMCA-430 can quickly confirm the presence of SNM. For applications that do not require neutron
counting, the basic instrument serves as an field-grade, gamma MCA

PRINCIPLES OF OPERATION

The monitor can be set up and run using the internal keypad or its Windows based communications program.
For ease-of-use, data can be displyed digitally or graphically on-screen. Compact graphics display provides a
quick view of the spectrum. The PC program permits more detailed viewing capablilities. Data may be exported
in comma-separated variable format for use by other software programs. To save battery power, the mMCA-430
automatically defaults to a "power-save” mode when it is inactive.

FUNCTIONAL BLOCKS

- an intemal, Lil(Eu) detector for neutron counter

- 256-channel field-grade multi-channel analyzer

- internal, battery-backed RAM

- compact graphics display
SPECIFICATIONS
Power supply:

standard six, "AA" size alkaline cells (minimum 8 hours

of operation)
rechargeable lead~acid battery (minim of 12 hours of operation),
a universal input power supply/battery charger is included

with

this option.
Overall size:

standard 10"h x 4.75"w x 3"d (25cm x 11.9cm x 7.5cm)
rechargeable 9.5"h x 4.75"w x 4"d (24cm x 12cm x 10cm)
Weight:
standard instrument 1.4 kg,
rechargeable 2.3kg .
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - MudopMaimisa or ocTaBIyKa/pa3paboTdnka
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Accounting: Neutron Counter
' Active Well Coincidence Counter 58
MODEL: N33 AWCC
SUPPLIER: AEA Technology plc, Harwell Instruments
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Active, Passive
MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): U-235 + F isotopes (Pu, U-238, UO2, LEU, HEU, U-Th fuel); Pu-240 +

SF isotopes
PHYSICAL FORM(S) OF NM: Waste
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: AEA Technology plc, Harwell Instruments
MANUFACTURER: AEA Technology plc, Harwell Instruments

DESCRIPTION
PURPOSE
Device is employed for the assay of a wide variety of waste streams spanning the full range of uranium
enrichments. The system can also be used in passive mode for the detection of plutonium onk.
PRINCIPLES OF OPERATION
The Active Well Coincidence Counter, model N33, uses Am-241/Li sources to interrogate sample
continuously. The outputs of a number of neutron detectors are processed to determine the coincidence
counting rate from induced fissions in the sample in the presence of the singles neutrons from the Am-241/Li
source. The N33 can measure down to 1.7g U-235 by coincidence counting in assay times of 1000 seconds.
FUNCTIONAL BLOCKS
- two Am-241/Li sources
- number of neutron detectors

SPECIFICATIONS
Size of accepted packages up to 195mm in diameter and 410 mm in length
Cavity dimension cylinder: 417 mm x D217 mm
Measurement time 1000, 1800 s
Sensitivity:
passive (1000 s) < 0.5 mg Pu-240
active (1800 s) 0.6 g U-235 (active reals)
Accuracy:
passive 1-2%
active 3-5%
SOFTWARE
DOS/Windows
ADDITIONAL INFORMATION
REFERENCES

S.Croft et al. Design and Performance of the Harwell N33 Active Well Coincidence Counter, Proceedings of the
36-th Annual INMM Meeting, pp. 1135-1140 g
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Accounting: Neutron Counter
Automated Neutron Monitor for Plutonium 59

MODEL:
SUPPLIER: AEA Technology plc, Harwell Instruments

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES:  Effective Isotope Mass

NUCLEAR MATERIAL(S): Pu

PHYSICAL FORM(S) OF NM: powder, assemblies

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: AEA Technology plc, Harwell: Instruments

MANUFACTURER: AEA Technology plc, Harwell Instruments
DESCRIPTION

PURPOSE

Used for monitoring of the flow of plutonium in MOX fuel fabrication for reasons of safeguards. Three systems
have recently been designed, for monitoring the MOX fuel during various stages of the fuel fabrication process,
including feed PuO2 canisters, MOX fuel pin magazines, and complete MOX fuel assemblies.

PRINCIPLES OF OPERATION

Each of the three counting systems consists of an open ended measurement collar formed by polyethylene
modules into which He-3 proportional counters are embedded. The modules are encased in cadmium to
suppress both background interference from extraneous neutron sources in the plant and back-scattered neutrons
within the sample which may otherwise induce unwanted additional fission events. An outer stainless steel
cladding houses the cadmium clad modules and associated electronics providing environmental protection and
acting as a fire precautionary measure. The stainless steel enclosures may be fitted with seals which indicate if
the cover plates have been violated.

FUNCTIONAL BLOCKS

- polyethylene modules encased in cadmium

- embedded He-3 proportional counters

- electronics

- stainless steel enclosures (may be fitted with seals)

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

The counting system configurations were designed with the aid of Monte Carlo calculations to attain flat
detection efficiency.

REFERENCES -

S. Croft et. al., Design & Performance of Neutron Detector Assemblies for a MOX Fuel Fabrication Plant,
Proceedings, 19th Annual ESARDA Symposium, pp. 245-249 (1997).
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Accounting: Neutron Counter
High Efficiency Passive Neutron Coincidence Counter 60
MODEL: N95
SUPPLIER: AEA Technology plc, Harwell Instruments
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu-240 + SF isotopes
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industriat

DEVELOPER: AEA Technology plc, Harwell Instruments

MANUFACTURER: AFEA Technology pic, Harwell Instruments
DESCRIPTION

PURPOSE

The N95 is a high efficiency passive neutron counter, designed for high accuracy, high sensitivity plutonium
assay. It is suitable for both routine safeguards applications and waste material contaminated with plutonium.
PRINCIPLES OF OPERATION

The Pu-240 effective mass is determined by applying time correlation analysis to the detected neutron pulse
stream. Optimum detection efficiency for a minimum number of detectors is ensured by arranging the detectors
in two concentric rings. The N95 therefore provides a cost effective non - destructive assay tool. This also
minimizes the energy and spatial dependencies, thus ensuring that the sensitivity of the system response to the
characteristics of the measurement sample (position and matrix) is minimized. Removable graphite end plugs
and external polyethylene "shims" at the top and bottom are incorporated, to flatten the axial response profile. A
removable internal cadmium liner is used to shield the N95 from external neutrons. A removable intemnal
cadmium liner can also be used for applications where induced self-multiplication in the sample may otherwise
pose a problem. The system is mounted on a trolley for portability. The graphite end plugs may be removed,
allowing over - size items to be assayed. In this way, the N93 may also be operated on its side, so that long
items can be scanned through the sensitive region.

FUNCTIONAL BLOCKS

- a high density polyethylene cylindrical moderator

- 36 embedded 25.4 mm diameter He-3 proportional counters

- graphite end plugs

- external polyethylene "shims" at the top and bottom

- outer and internal cadmium liners

- trolley

SPECIFICATIONS

Detection efficiency approx 43.5%
Lower limits of detection (LLD) < 1 mg Pu-240 (1000 s)
Measurement time 200 s
Sensitivity < 1 mg Pu-240
Accuracy 1-2%

Cavity dimension 445 mm x D190 mm
SOFTWARE

DOS/Windows

ADDITIONAL INFORMATION

Monte - Carlo modeling was used to optimize the configuration of the moderator and detectors and detailed
characterization measurements were subsequently carried out to prove the design.
REFERENCES
PMJ Chard et al. Characterisation of the Harwell N95 high efficiency passine neutron counter. Proc. 17-th
Annual ESARDA Symposium, pp. 551-556.
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Accounting: Neutron Counter
Neutron Coincidence Analyzer 6 1
MODEL: N97
SUPPLIER: AEA Technology plc, Harwell Instruments
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting

MEASURED PROPERTIES:  Effective Isotope Mass
NUCLEAR MATERIAL(S):  Pu
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: AEA Technology plc, Harwell Instruments

MANUFACTURER: AEA Technology plc, Harwell Instruments
DESCRIPTION

PURPOSE

The N97 Neutron Coincidence Analyzer is a free-standing, mains-powered unit which performs signal processing
Junctions required in the assay of phutonium. .
PRINCIPLES OF OPERATION
The principle of measurement involves separating the coincident neutrons arising from the time correlated
spontaneous fission events of Pu-238, 240, 242 ("reals”) from the random coincidences ("accidentals”) arising
from other sources. The difference in count rate between the two enables the spontaneous fission coincidence
count rate to be determined, which is a function of the mass of Pu-238, 240, 242 present.
For a full assay system the N97 is connected to a moderator assembly containing thermal neutron detectors and
charge amplifier/discriminators. A microcomputer loaded with an application program connects to the serial
port of the N97 to allow system characterization and operation.
The N97 interfaces to the moderator assembly signal outputs via one-of plug-in adaptors, each enabling a
different signal format to be accepted - up to six individual input channels are provided by adaptors nos. 1 to 3
- and up to eight channels by adaptor n. 4. All power supplies required by the moderator assembly are available
as outputs from the N97; also included is a separate scaler for general counting applications.
FUNCTIONAL BLOCKS
N97 includes:
- four plug-in adaptors
- scaler
SPECIFICATIONS
Operational temperature range 0 to 40 C
Overall size 455 mm x 350 mm x 177 mm
Weight 8.82 kg excluding NCA adaptors
and IEC style mains cord
SOFTWARE
Enables the user to set counting parameters and accrue data, in addition to determining and verifying the
operating characteristics of a neutron coincidence counting system. DOS/Windows

ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - ViHdopMaima oT MOCTaBIIMKa/paspaboTInuKa
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Accounting: Neutron Counter 6 2

Portable Shift Register
MODEL: PSR
SUPPLIER: AQUILA Technologies Group, Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron Coincidence Counting

MEASURED PROPERTIES:  Effective Isotope Mass

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: AQUILA Technologies Group, Inc.

MANUFACTURER: AQUILA Technologies Group, Inc.
DESCRIPTION

PURPOSE

The Portable Shift Register (PSR) is a battery operated, self contained, neutron coincidence counter that
provides in-plant measurements to demonstrate compliance with regulations (domestic and international), in-
plant process control, and in-field environmental monitoring/safeguards measurements.

PRINCIPLES OF OPERATION

The PSR provides a combined set of hardware and software tools for neutron coincidence and multiplicity
counting. These tools cover the range of applications from portable to battery operated, to remote and
unattended, to installed in-plant. The portable PSR electronics package contains the circuit boards, battery, and
bias supply.The PSR processes incoming signals from standard neutron detectors to count neutron singles,
coincidences, and optionally determined multiplicities. It also provides low and bias voltages for the detector,
resident control, and data storage, and for the firmware to control the hardwaré interface with an external
controller. The PSR utilizes a standard RS-232 serial interface and command set and protocol, compatible with
currently used instruments that also allow the PSR to be used with existing user programs. Also included is a
powerful, versatile software tool kit that makes developing and implementing the hardware and interface parts of
application-specific software easy. The PSR can be reconfigured to be an intelligent peripheral in the evolving
miniature and modular multi-channel analyzer family of instruments. The PSR may optionally be purchased as
an AC-powered bench top instrument as well.
FUNCTIONAL BLOCKS

- circuit boards

- battery

- bias supply

SPECIFICATIONS

Overall size 8 cm x 10 cm x 20 cm
Interface standard RS-232 serial port

SOFTWARE

A software tool kit including a library written in Microsoft C is available with the PSR to make writing the
hardware and interface applications simple.

ADDITIONAL INFORMATION
Performs all measurements made by previous neutron coincidence counter instruments developed at Los Alamos
National Laboratory (LANL).

REFERENCES
Supplier/Developer Data - FHdopmaimsa oT mocTapiKa/paspaboTanka
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Active Well Neutron Coincidence Counter

MODEL: JCC-51
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Active, Passive

MEASURED PROPERTIES: Effective Isotope Mass

NUCLEAR MATERIAL(S): LEU, HEU

PHYSICAL FORM(S) OF NM: scrap, pellets, powder

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

This device is designed to make active neutron measurements on items such as bulkc UO2 samples, high-
enrichment uranium metals, UA1 alloy scraps, LWR fuel pellets and U-238Th fuel materials. Americium-
Lithium (AmLi) neutron sources (one in the top plug and one in the bottom plug) induce fission in the uranium
sample and the coincidence neutrons are counted. If the AmLi sources are removed, the counter can be
operated in a passive mode to assay plutonium.

PRINCIPLES OF OPERATION
The counter can be operated in two active modes: thermal mode and fast mode. Thermal mode is used for low-
enrichment material such as UO2 pellets, U3-O8 powder and low content scrap (<50g U235), high-enrichment
material including U-235Th and U-233Th (HTGR fuels) and samples with large quantities of hydrogenous
materials such as scrap with plastic bags, uranyl nitrate (few g/L to few hundred g/L) and plutonium solutions
(few g/L to few hundred g/L). The fast mode is used for high-enrichment uranium metal. For thermal mode,
the internal cadmium sleeve and cadmium in the end plugs are removed.
Detectors are arranged in two concentric rings to maximize efficiency. The tubes are divided into six groups of
seven, and each group is wired together and connected to one JAB-01 channel.
For assay of large samples such as fuel rods or plates, the counter is turned on its side, the end plugs are
removed and an MTR Insert (JWI-11) is positioned inside the counter. The cart is used to support the counter
in the horizontal position.
The sample well height can be increased by removing one or both of the polyethylene discs in the top and
bottom plugs. Enlarging the sample well will increase the absolute efficiency because the ends of the He-3 tubes
are not as shielded, but decrease the precision because the random background from the AmLi source is
increased.
A cadmium sleeve is wrapped around the outside of the counter to reduce the background and to reduce
personnel exposure.
FUNCTIONAL BLOCKS
- forty-two He-3 tubes embedded in the high-density

polyethylene

- electrical connections:

-+5V

-HV

- single "ORed" output signal.
- fast Amptek electronics

Two AmlLi neutron sources (JNS-01), 5.E+4 n/sec, JSR-12 Neutron Coincidence Analyzer, a computer and
analysis software are required for neutron coincidence counting but are not included with the JCC-51.
SPECIFICATIONS

Sensitivity 1 g in thermal mode
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23 g in fast mode

Precision 1.5%/20g in thermal mode
3.8%/200 g in fast mode

Cavity dimension 20.6 cm x 35.1 cm x 22.9 am

Overall size 73.7 cm x 49.3 cm

Weight 125 kg (including cart)

SOFTWARE

Canberra Neutron Assey Software

ADDITIONAL INFORMATION

REFERENCES

Menlove, H.O. Description and Operation Manual for the Active Well Coincidence Counter, Report LA-7823-
M. Low Alamos, New Mexico, Los Alamos National Laboratory, 1979.
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Flat-Squared Neutron Coincidence Counter (special order)
MODEL: JCC-41
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES: Effective Isotope Mass

NUCLEAR MATERIAL(S): Pu

PHYSICAL FORM(S) OF NM: PuO2 mixed oxides (PuO2-UO2), metal carbides, fuel rods, fast critical
assemblies, solution, scrap, and waste

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Canberra Industries, Inc.

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The JCC-41 is designed for in-plant measurements of large plutonium samples (up to several kg Pu), but can
be used for plutonium waste samples with milligram quantities of plutonium. It is intended to assay plutonium
samples including PuO2 mixed oxides (Pu0O2-UO2), metal carbides, fuel rods, fast critical assemblies, solution,
scrap, and waste.

PRINCIPLES OF OPERATION

The JCC-41, which is based on Monte Carlo design calculations performed at Los Alamos National Laboratory
[1], measures the effective Pu-240 mass in a sample by detecting coincidence neutrons from the spontaneous
fission of the even numbered isotopes of plutonium.

A cadmium sleeve surrounds the sample cavity to prevent the reentry of thermalized neutrons into the sample,
which-could induce fission in the sample and adversely affect the results. It provides radiation protection for
personnel as well as background reduction.

Outside the cadmium sleeve is a polyethylene/cadmium liner to flatten the axial response. Twenty~four He-3
tubes are embedded in the high-density polyethylene. The tubes are arranged in a single ring around the sample
with optimum spacing between the tubes for maximum counter efficiency.

The tubes are divided into six groups of four with each group wired together and connected to one of the six
JAB-01 Amplifier/ Discriminator circuit boards which are mounted inside a high voltage junction box. LED
indicator lights are place externally on the junction box to indicate proper operation of each JAB-01 channel.
The external polyethylene shielding and special design (graphite end plugs and polyethylene/cadmium liner) give
uniform response axially over the sample cavity, making the counter relatively insensitive to matrix effects.

FUNCTIONAL BLOCKS
- JCC-41 counter head:
- twenty-four He-3 Detectors
- fast Amptek electronics
- cylindrical-shaped sample cavity
- exterior neutron shielding
- sample hoist mechanism
- electrical connections between the JCC-41 and the JSR-12:
- +5V
- HV
- single "ORed" output signal.
A JSR-12 Neutron Coincidence Analyzer, a computer and analysis software are required for coincidence
counting but are not included with the JCC-41.
SPECIFICATIONS
Detector efficiency >24%
Sensitivity better than 28 counts/sec per gram Pu-240
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Measurement time 1000 sec

Precision 2.4% for 0.06 gram Pu-240
Measurement range several mg to several kg Pu
Sample cavity size 51 cm x 24 cm

Overall size 204.5 cm x 62.2 cm x 62.2 cm
Counter size ) 92.5 cm x 62.2 cm x 62.2 cm
Weight 318 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Menlove, H.O., Palmer, R, Eccleston, G.W., and Ensslin, N., Flat-Squared Counter Design and Operation
Manual. Report LA-11635. Los Alamos, New Mexico: Los Alamos National laboratory (LANL), 1989,
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High Level Neutron Coincidence Counter

MODEL: JCC-31 (HLNC)
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES: Effective Isotope Mass

NUCLEAR MATERIAL(S): Pu

PHYSICAL FORM(S) OF NM: PuO2, Mixed oxides (Pu02-UO2), metal carbides,solution, powder, pellets,
fuel rods, fast critical assemblies, scrap, and waste

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The device is intended to assay plutonium samples including Pu02, mixed oxides (Pu02-U02), metal carbides,
Juel rods, fast critical assemblies, solution, scrap, and waste.

PRINCIPLES OF OPERATION

The JCC-31 measures the Pu-240 effective mass in a sample by detecting coincidence neutrons from the
spontaneous fission of plutonium. The effective mass of Pu-240 is the mass of Pu-240 which would emit the
same number of spontaneous fission neutrons per second as the combined Pu-238, Pu-240 and Pu-242 in the
sample.

A cadmium sleeve surrounds the sample cavity to prevent the re-entry of thermalized neutrons into the sample,
which could induce fission in the sample and adversely affect the results. Outside the cadmium sleeve is a nng
of high-density polyethylene with eighteen He3 tubes placed in the polyethylene.

The tubes are arranged in a single ring around the sample with optimum spacing between the tubes for maximum
counter efficiency for a transportable counter. The tubes are divided into six groups of three with each group
wired together and connected to one JAB-01s are mounted inside a sealed junction box. LED indicator lights
are places externally on the junction box to indicate proper operation of each JAB-01 channel. Electrical
connections between the JCC-31 and the JSR-12 include +5 V, HV, and a single "ORed" output signal.

A cadmium sleeve wrapped around the outside of the JCC-31 provides radiation protection for personnel as well
as background reduction.

FUNCTIONAL BLOCKS

-18 He-3 detectors in aluminum cladding

- fast Amptek electronics.

A JSR-12 Neutron Coincidence Analyzer, a computer and analysis software are required for coincidence
counting but are not included with the JCC-31.

SPECIFICATIONS

He-3 Active length x dia 50.8 x 2.54 cm
He-3 Detector efficiency 18%

Gate setting 64 microsec
Die-away time 50 microsec
Measurement range 1 g to 10 kg of Pu
Cavity dimentions 41 cm x 17.5 cm
Overall size 73.7 cm x 34 cm
Weight 34 kg

SOFTWARE

ADDITIONAL INFORMATION

Is based on a technology transfer from Los Alamos National laboratory(LANL),
REFERENCES

H.O. Menlove and M. Krick (1979). The High-Level Neutron Coincidence Counter (HLNCC): User's




MC&A Instrumentation Catalog, Version 1, Page 7.81 27-Jun-98

Manual. Report LA-7779-M. Los Alamos, New Mexico, Los Alamos National Laboratory.
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Inventory Sample Neutron Coincidence Counter

MODEL: JCC-12 (INVS)
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES:  Effective Isotope Mass

NUCLEAR MATERIAL(S): Pu

PHYSICAL FORM(S) OF NM: Liquid, Powder, Pellets

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The device is degigned for measuring Pu in small samples rangmg Jrom 0.1 to 500 g.

PRINCIPLES OF OPERATION
-FUNCTIONAL BLOCKS

- 16 He-3 tubes (6 atm) in aluminum cladding.

A JSR-12 Neutron Coincidence Analyzer, computer, and analysis software are required but not included with
the device.

SPECIFICATIONS

Detector efficiency 35% with smallest sample configuration
29% with polyethylene sleeve removed

Measurement range 0.1 to 500 g Pu

Cavity dimension 14 cmnx5cm

Overall size 46.2 cm x 27.9 cm

Weight 20.5 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

H.O. Menlove, et.al., Inventory Sample Coincidence Counter Manual, LANL Report LA-9544-M, Los
Alamos, 1982

2. Edition Ten Product Catalog, Canberra Industries, Inc.




MC&A Instrumentation Catalog, Version 1, Page 7.83 27-Jun-98

Accounting: Neutron Counter 6 7

Neutron Coincidence Collars
MODEL: JCC-71 (JCC-72, JCC-73)
SUPPLIER: Canberra Industries, Inic.
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron Coincidence Counting

Active, Passive
MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): U, Pu
PHYSICAL FORM(S) OF NM: Assembly (fresh)

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

This devices are designed for neutron coincidence measurement of uranium in PWR, BWR and CANDU fiuel
assemblies, or plutonium in MOX full assemblies.

PRINCIPLES OF OPERATION

The Model JCC-71 Neutron Coincidence Collar is a passive/active neutron counter for the measurement of the
U-235 content per unit length in fresh PWR, BWR and CANDU fuel in the passive mode. In the active mode,
an AmLi source is required to interrogate the fuel, and coincidence counting of the induced fission neutrons
from U-235 is performed. To measure the U-238 content, the AmLi source is removed, a fourth bank of He-3
detectors is added, and the counter is operated in a passive mode, counting the coincidence neutrons from
spontaneous fission of U-238. The collar measures the U-235 and U-238 content along the axis of the
“assembly, not the enrichment. Since the U-235 content is of primary interest, for safeguard purposes, only the
active measurement is necessary. Pu-containing fuel rods are measured in the passive mode because of the high
spontaneous fission rate.

For the passive mode, there are four counter banks composed of high-density polyethylene for moderation of the
fission neutrons. If operated in the active mode, one bank of detectors is replaced with a polyethylene bank
containing the AmLi interrogating source.

The Neutron Coincidence Collar is designed to allow modification of the geometry to close-couple the
detectors with the fuel type. For the smaller BWR fuel, the side detector banks are moved into the inner screw
hole position. The fourth bank of tubes (passive mode) is hinged to facilitate placing the counter around fuel
assemblies. For the active mode, the fourth side of the counter is a polyethylene moderator with a tungsten

source bottle for the AmLi source. The AmLi neutrons are thermalized in the polyethylene and induce fission in
the U-235. The average energy from the induced fission is higher than the moderated AmlLi neutrons and gives
fast neutron multiplication which allows the measurement to penetrate into the interior of the fuel assemblies.
For HEU fuel, cadmium liners can be added to improve neutron penetrability.
The Neutron Coincidence Collar is designed to be insensitive to parameters such as open channels for control
rods, enrichments, angular orientation of the fuel in the Collar, fuel pellet density, and any protective bagging.
Cladding type (zinc alloy or stainless steel), different fuel pellet diameter, and neutron absorbers (Gd203) can
affect the measurement.
FUNCTIONAL BLOCKS
- He-3 tubes: JCC-71 (passive mode) - 24

JCC-71 (active mode) - 18

JCC-72 (active mode) - 16

JCC-73 (active mode) - 20
- Amli source (ordered separately)
- fast Amptek electronics
- optional transport container
A JSR-12 Neutron Coincidence Analyzer, a computer and analysis software are required for coincidence
counting but are not included with the JCC-71, 72 and 73.

SPECIFICATIONS
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SPECIFICATIONS

Required AmLi source strength:
Jcc-71
JCC-72 and JCC-73
Tube active length
Efficiency:
JCC-71 (passive PWR configuration)
JCcC-72 (active)
JCC-73 (active)
Gate setting
Sensitivity (JCC-71)

Cavity dimension

Weight (Jcc-71)
SOFTWARE
ADDITIONAL INFORMATION

SE+4 n/s
1E+5 n/s
33 cm x 2.54 cm (aluminum cladding

14%

13%

16%

64 microsec

2.2 rods for iron substitution
2.8 rods for empty substitution
40 cm x 23.5 cm x 23.5 am

40 cm x 16.5 cm x 23.5 cm

38 kg

These devices are based upon technology transfer from the Los Alamos National Laboratory.

Since more neutron collars are being installed at facilities for measuring designated fuel types (BWR or PWR),
the Neutron Coincidence Collar was redesigned by Los Alamos National Laboratory to make two separate
counters: the JCC-72 for BWR and CANDU fuel assemblies and the JCC-73 for PWR fuel assembilies.

REFERENCES

1. H.A. Menlove, Description and Performance Characteristics for the Neutron Coincidence Collar for the
Verification of Reactor Fuel Assemblies, LANL Report LA-8939-MS, Los Alamos, 1981

2. Edition Ten Product Catalog, Canberra Industries, Inc.
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Neutron Coincidence Electronic Analyzer
MODEL: JSR-12, JSR-14
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron Coincidence Counting

MEASURED PROPERTIES: Effective Isotope Mass

NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.
: DESCRIPTION
PURPOSE

JSR-14 is a battery powered, portable unit for operation in totals, coincidence, and multiplicity mode. Neutron
coincidence electronics used with all Canberra passive and active neutron counters.

PRINCIPLES OF OPERATION

The JSR-12 Neutron Coincidence Analyzer separates coincidence neutron events from random neutron events,
and thus provides a method of counting neutron signatures from spontaneously fissioning isotopes or induced
fissions from fissile isotopes. At the conclusion of each counting interval (operator selected), the unit provides
information on total counts, reals plus accidentals and accidentals as displayed on the front panel. Most
significantly, it does this without substantial deadtime by a unique technique in which a new coincidence gate is
started for each neutron event presented at the input.

FUNCTIONAL BLOCKS

- standard RS-232C serial port

- LCD alphanumeric display

- internal battery-backed time-of-day and day-of-year realtime clock

- automatic non-volatile storage for 3000 data runs

- internal burst pulser

- data RAM

SPECIFICATIONS

Power supply 110/220 v

Speed 4 MHZ

Storage capacity up to 3000 data runs
Measurement time adjustable from 0.1 seconds to 9.9E+9 seconds
Overall size 8.9 cm x 28.9 cm x 50.8 cm
Weight 5.9 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - MHbopMaima oT mocTaBmmKa/paspaboranKa
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Pu Scrap Multiplicity Counter
MODEL: PSMC-01
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Multiplicity Counting
Passive

MEASURED PROPERTIES:  Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Scrap

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The Plutonium Scrap Multiplicity Counter (PSMC) is a high efficiency neutron counter designed for measuring
impure samples such as mixed-oxide (MOX) scrap materials.

PRINCIPLES OF OPERATION

The PSMC design is optimized for multiplicity counting to include high efficiency in multiplicity counting, the
triples rate is proportional to the efficiency cubed. PSMC has four rings of He-3 proportional detectors
arranged to flatten the energy response, and graphite end plugs to flatten the axial response by reflecting neutrons
back into the He-3 detection region. The deadtime is small because the counter has 19 amplifiers to reduce the
deadtime.

The PSMC uses Canberra's 2150 multiplicity electronics module, which is an extension of the JSR-12 Neutron
Coincidence Counter Electronics (NCCE) module. Where the JSR-12 simply sums the R+A and the A gates,
the 2150 multiplicity distribution is used to determine the singles (S), doubles (D), and triples (T) rates which
can be used to solve for three unknowns: the Pu-240-effective mass, sample multiplication, and the alpha value
(the alpha value is the ratio of the uncorrelated to spontaneous fission neutron events).

FUNCTIONAL BLOCKS

- 80 He-3 proportional detectors

- graphite end plugs

- 19 amplifiers

- Canberra's 2150 multiplicity electronics module
SPECIFICATIONS

Efficiency about 55%

Cavity dimentions: 41lcm x 20 cm (HxXD)
Overall size: 66 cm X 66 cm x 80 cm (LxWxH)
SOFTWARE

ADDITIONAL INFORMATION

The PSMC is a commercialized version of a multiplicity counter originally developed by Los Alamos National
Laboratory.

REFERENCES

1. H.O. Menlove, et. Al,, Plutonium Scrap Multiplicity Counter Operation Manual, Los Alamos National
Laboratory Report LA-12479-M, January 1993.

2. D. Davidson and R. McElroy, Comparison of Neutron Coincidence and Multiplicity Counting Tech:ﬁi;ues
for Safeguards, Proceedings of the 16th Annual Meeting of INMM Japan Chapter, December 7-8, 1993, Tokyo,
page 163.
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Accounting: Neutron Counter
Shielded Neutron Assay Probe

MODEL: JSP-12

SUPPLIER: Canberra Industries, Inc.

USE CATEGORY:
DEVICE TYPE:
MEASUREMENT METHOD:

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:

PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER:
MANUFACTURER:

PURPOSE

Accounting

Neutron Counter
Neutron Coincidence Counting
Passive

Effective Isotope Mass
Pu, U

Holdup

Serial Production
Portable

Industrial

Canberra Industries, Inc.
Canberra Industries, Inc.

DESCRIPTION

70

This device is a modification of JCC-71, designed specifically for detecting holdup of Pu or UF6.

PRINCIPLES OF OPERATION

This device can be operated in a total neutron or coincident neutron mode. The probe has directional

shielding. It is operated with Canberra’s JHH-50 hand-held monitor.

FUNCTIONAL BLOCKS
SPECIFICATIONS
SOFTWARE

ADDITIONAL INFORMATION
REFERENCES

Canberra Catalog, Edition 10.
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Universal Fast Breeder Reactor Subassembly Counters
MODEL: JCC-61 & 62

SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES: Effective Isotope Mass

NUCLEAR MATERIAL(S): Pu

PHYSICAL FORM(S) OF NM: Assembly (fresh)

STATUS: . Limited Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION
PURPOSE

This device is designed for passive neutron measurement of plutonium in fast breeder reactor Juel subassemblies.
PRINCIPLES OF OPERATION

The JCC-61 and JCC-62 quantitatively measure fast breeder fuel sub-assemblies, individual fuel pins, or a group
of fuel pins. They count coincidence neutrons from the spontaneous fission of the even numbered isotopes of
plutonium. Subassemblies can be lowered through the top of the counter using a crane. If this is not possible,
the door opens to allow side entry. For ease in moving, the door can be removed.

He-3 tubes are surrounded by a polyethylene and cadmium sleeve in the central region to flatten the axial
response and decrease counter die-away time. The cadmium stops 15 cm (5.9 in.) from the bottom and 17.5 cm
(6.9 in.) from the top to compensate for end leakage. The counter is under-moderated to minimize weight and
to maximize the amount of plutonium that can be measured. The cadmium liner inside the sample cavity
prevents reentry of thermal neutrons which could induce fission in the fuel and adversely affect the measurement.

The He-3 tubes are arranged in a single ring, and are divided into six groups of two. Each group is wired
together and connected to one JAB-01 Amplifier/Discriminator circuit board. The six JAB-01s are mounted
inside a high voltage junction box. LED indicator lights are placed externally to the junction box to indicate the
proper operation of each JAB-01 channel.
FUNCTIONAL BLOCKS
- twelve He-3 tubes
- polyethylene
- cadmium sleeve
- six JAB-01 Amplifier/Discriminator circuit boards
- high voltage junction box
- LED indicator lights
- electrical connections between the JCC-61 or JCC-62 and the JSR-12 include:

+5V

HV

single "ORed" output signal
A JSR-12 Neutron Coincidence Analyzer, a computer and analysis software are required for coincidence
counting but are not included with the JCC-61 or JCC-62.

SPECIFICATIONS

Measurement range
Detector efficiency

Cavity dimension:
JCC-61
JCC-62

Overall size
JCC-61

up to 16 kg (24% Pu-240)
7% (Jcc-61)
6% (Jcc-62)

132 x 16.5 em
132 x 23 em

142.5 x 31 cm
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JCC-62 149 x 50 cm
Weight (JccC-61) 55 kg
SOFTWARE _
ADDITIONAL INFORMATION
REFERENCES

1. Menlove, H.O., et al., Universal Fast Breeder Reactor Subassembly Counter Manual, Report LA-~10226-M,
. Los Alamos, New Mexico, Los Alamos National Laboratory, 1984.
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Active Well Coincidence Counter 72
MODEL: AWCC
SUPPLIER: Los Alamos National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron Coincidence Counting
Active

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu, U-238, UO2, LEU, HEU, U-Th fuel
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION

PURPOSE

Measurement of U235 content in high enriched U samples. Active neutron measurements on items such as bulk
UO?2 samples, high enrichment uranium metals, UAl alloy scraps, LWR Juel pellets, U238Th fuel materials.
Best suited for high-mass, highly enriched uranium samples; should not be used Jor low U-235-mass samples,
except for well-defined samples in thermal mode.

PRINCIPLES OF OPERATION

AWCC counts the emission rate of prompt neutrons from induced fissions in the sample. The counter surrounds
the sample with He-3 neutron detectors and irradiates the sample with neutrons from AmlLi sources installed
above and below the sample. The analysis electronics measures the coincidence neutros count rate, which is
proportional to the amount of fissionable material (U-235) in the sample. Coincidence counting differentiates
the fission signal from the undesired neutron counts from the random Amli interrogation source and from room
background.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Measurement time 1000 seconds

Sensitivity lg

Accuracy (absolute) 0.3 g U-235 (thermal mode)
24 g U-235 (fast mode)

Caviti dimension diameter 22 cm

SOFTWARE

ADDITIONAL INFORMATION

Was tested on 93% U-235 metal buttons (1-4 kg), cans of uranium-aluminum scrap, cans of uranium-oxide
powder, mixtures of uranium oxide and graphite, and uranium-aluminum ingots and fuel pins.
REFERENCES

Hastings A. Smith, Jr. (LANL) and Peter Schillebeeckx (ECJRC, Ispra), Nondestructive Assay of Special
Nuclear Material for Uranium Fuel-Fabrication Facilities, Tripartite International Conference on MPC&A for
Uranium Fuel] Fabrication Facilities, IPPE, Obninsk, Russia, April 21-25, 1997
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High Level Neutron Coincidence Counter 73

MODEL:

SUPPLIER: Los Alamos National Laboratory

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting

Passive

MEASURED PROPERTIES: Effective Isotope Mass

NUCLEAR MATERIAL(S): Pu

PHYSICAL FORM(S) OF NM: Oxide

STATUS: Limited Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory

DESCRIPTION
PURPOSE

Measurement of Pu. Used for bulk PuO2 powder, mixed-oxide powder, pellets, pins, and trays. Design is
modular so that its configuration can be modified to accommodate different geometries such as plates and pins.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

SPECIFICATIONS

Measurement range up to 5 kg of Pu

Sensitivity 0.25 to 2 g of Pu

Cavity dimension diameter 17.5 cm, height 35-41 cm
Weight 48 kg

SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

D. Reilly, N. Ensslin, H. Smith, Jr., and S. Kreiner, Passive Nondestructive Assay of Nuclear Materials,
NUREG/CR-35550, LA-UR-90-732, March 1991
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Los Alamos Neutron Concidence Counters 74
MODEL:
SUPPLIER: Los Alamos National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES:  Effective Isotope Mass

NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Waste, Scrap, Liquid, Powder, Pellets, Cake,Assembly, Rod

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION

PURPOSE

Used for pure and impure oxides, metal, scrab from molten salt extraction, PuFd, scrap, and waste.
PRINCIPLES OF OPERATION

Neutrons from the sample are slowed down by the polyethylene and detected by the He-3 tubes. The tubes send
signals to preamplifiers in the high-voltage junction box. The signals are then sent to a computer for processing.
The graphite improves the uniformity of the neutron detection efficiency throughout the sample cavity.

FUNCTIONAL BLOCKS

SPECIFICATIONS
Measurement range several mg of Pu~240;

fraction of 1 liter to 200 liters
Measurement time 5 minutes
SOFTWARE
Software is available for assay, calibration, and measurement control.
ADDITIONAL INFORMATION

Names of the counters: Passive/Active Well Counter, Feed Coincidence Counter, Waste Coincidence Counter,
Flat-squared Counter, In-line Counter, Drum Counter, Counter for 5-gal Pails, Horizontal In-line Counter,
Vertical In-line Counter, Moisture Correction Counter, Confirmatory Measurements Counter, Dual-range
Coincidence Counter, Pu-238 Heat Source Counter, High Level Neutron Coincidence Counter (HLNC-1I),
Inventory Sample Counter, Universal Fast Breeder Reactor Counter, Pin-tray Counter, Capsule Counter,
Birdcage Counter, Canister Counter, Plutonium Nitrate Bottle Counter, Material Accountancy Glovebox
Counter, Holdup Slab Counter. These devices are also manufactured by commercial suppliers such as Canberra
and NNC.

REFERENCES

Los Alamos Application Note, Passive Neutron Coincidence Counters, December 1992, LALP-92-52
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Passive Neutron Multiplicity Counter 75

MODEL:
SUPPLIER: Los Alamos National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron Muitiplicity Counting

Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Metal, Scrap

STATUS: Limited Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION

PURPOSE

Measurement of Pu in metal, scrap, impure oxides.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

- 126 He3 tubes are arranged around the sample cavity;

- junction box containes the amplifiers.

SPECIFICATIONS

Measurement time 1000 seconds
Accuracy for 1 kg Pu metal

or slightly impure oxides 0.3% to 2%
Cavity dimension D20 cm x 41 cm
Overazll size height 92 cm, width 64 cm
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

LANL Application Note, LALP-94-44
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Receipts Assay Monitor for UF6 Cylinders
MODEL: RAM
SUPPLIER: Los Alamos National Laboratory

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Passive, Active

MEASURED PROPERTIES: Effective Isotope Mass

NUCLEAR MATERIAL(S): U

PHYSICAL FORM(S) OF NM: Fluoride

STATUS: Limited Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos Natiopal Laboratory
DESCRIPTION

PURPOSE

Determination of effective isotope mass of U235 in UF6 cylinders.

PRINCIPLES OF OPERATION

Device uses the passive neutron technique, based on self-interrogation and coincidence counting.

Passive neutrons from (alpha,n) reactions in UF6 are utilized to induce fission reactions (active) in the U-235.
FUNCTIONAL BLOCKS

- 20 He3 tubes; active length: 61 cm

- fast AMPTEK electronics

SPECIFICATIONS

Measurement time 120 (cadmium liner down)
360 seconds (cadmium liner up)
Accuracy 0.5%

SOFTWARE
ADDITIONAL INFORMATION

REFERENCES

D. Reilly, N. Ensslin, H. Smith, Jr., and S. Kreiner, Passive Nondestructive Assay of Nuclear Materials,
NUREG/CR-5550, LA-UR-90-732, March 1991
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The Uranium Neutron Coincidence Collar
MODEL: UNCC
SUPPLIER: Los Alamos National Laboratory

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Active, Passive

MEASURED PROPERTIES: Effective Isotope Mass

NUCLEAR MATERIAL(S): U

PHYSICAL FORM(S) OF NM: Assembly (fresh)

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION

PURPOSE

Measurement of the U235 content in fresk fuel assemblies. The UNCC can be applied in fissile content
determination in boiling-water-reactor (BWR), pressurized-water-reactor (PWR), and other type fuel
assemblies for accountability, criticality control, and safeguards purporses.

PRINCIPLES OF OPERATION

The fuel assembly is surrounded on three sides with He-3 detectors, and the interrogating AmLi source is
encased in moderating material on the fourth side of the assembly. When no interrogation sources are present,
the passive neutron coincidence rate gives a measure of the U238 through the spontaneous fission reactions.

FUNCTIONAL BLOCKS

SPECIFICATIONS
Measurement time 1000 seconds
Accuracy 0.6% to 0.9%
0.1% for longer assay durations and fixed geometry
Cavity dimension 40 cm
Weight 30 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Hastings A. Smith, Jr. (LANL) and Peter Schillebeeckx (ECIRC, Ispra), Nondestructive Assay of Special
Nuclear Material for Uranium Fuel-Fabrication Facilities, Tripartie International Conference on MPC&A. for
Uranium Fuel Fabrication Facilities, IPPE, Obninsk, Russia, April 21-23, 1997
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Accounting: Neutron Counter
Active Well Coincidence Counter

MODEL: AWCC

SUPPLIER: National Nuclear Corporation

USE CATEGORY:
DEVICE TYPE:
MEASUREMENT METHOD:

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:

PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER:
MANUFACTURER:

PURPOSE

Accounting

Neutron Counter

Neutron Coincidence Counting

Active

Effective Isotope Mass

Pu, U-238, UO2, LEU, HEU, U-Th fuel

Serial Production

Portable

Industrial

Los Alamos National Laboratory
National Nuclear Corporation

DESCRIPTION

78

Measurement of U235 content in high enriched U samples. Active neutron measurements on items such as bull
UO02 samples, high enrichment uranium metals, UAI alloy scraps, LWR Juel pellets, U238-Th fuel materials.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
SPECIFICATIONS
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - WudopMarms ot II0CTaBILYKa/paspaboTIHKa
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High-Level Neutron Coincidence Counter
MODEL: HLNCC, HLNCC-II

SUPPLIER: National Nuclear Corporation

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu02, PuF4, MOX
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industriat

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: National Nuclear Corporation
DESCRIPTION

PURPOSE

Measurement of Pu. Used for bulk PuO2 powder, mixed-oxide powder, pellets, pins, and trays. Design is
modular so that its configuration can be modified to accommodate different geometries such as plates and pins.
PRINCIPLES OF OPERATION

Count coincidence neutrons from the spontaneous fission of plutonium.
The He-3 tubes are divided into six groups of three. Each group has its own preamplifier/discriminator. Pulses
resulting from neutron events are discriminated on the basis of pulse height from noise and gamma-ray events at
the output of the amplifier. This allows for faster results with shorter dead time. The sample cavity is lined with
a removable cadmium sleeve to prevent thermalized neutrons from reentering the counting chamber.
FUNCTIONAL BLOCKS

- eighteen He-3 tubes (4 atm) housed in a cylindrical polyethylene body

- Amptek A-111 hybrid charge-sensitive preamplifier/discriminator
SPECIFICATIONS
Device efficiency 17.5%.
Cavity dimension 14 cm high by 17.5 cm in diameter.
Weight 34 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

1. Passive Nondestructive Assay of Nuclear Materials (PANDA), NUREG/CR-5550, March 1991, Chapter 17.2

2. Supplier/Developer Data - FIHdopMalms oT OCTaBIIKa/pa3paboTIvKa
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Accounting: Neutron Counter
Inventory Sample Coincidence Counter 8 O
MODEL: ISCC
SUPPLIER: National Nuclear Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD:  Neutron Coincidence Counting )
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): U, Pu
PHYSICAL FORM(S) OF NM: Powder, pellets

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: National Nuclear Corporation
DESCRIPTION

PURPOSE

Measurement of Pu in 0.1-500 g samples.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

SPECIFICATIONS

Measurement range 0.1 to 500 g Pu

Measurement time 200 sec

Sensitivity 0.1 g Pu

Accuracy 1%

Cavity dimension 5-cm-diam by 14-cm-tall
(removing polyethylene liner, diameter can be
increased to 8.8 cm)

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

PANDA, 1991, p. 506
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Neutron Slab Detector

MODEL: SD-14
SUPPLIER: National Nuclear Corporation

USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron

Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM: Hoidup
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: Los Alamos National Laboratory
MANUFACTURER: National Nuclear Corporation

DESCRIPTION

PURPOSE

Slab Detector is a large area neutron detector designed for measuring plutonium holdup in process equtpment
and processing areas.
PRINCIPLES OF OPERATION
Holdup measurements can be made with an SD-1 suspended in the middle of a room in a fraction of the time
required for gamma-ray measurements made with Nal(Tl) detectors.
The five He-3 tubes are connected in parallel to an electronic unit that provides the high voltage and signal
prpcessing electronics. The detector requires preamplification.
FUNCTIONAL BLOCKS
- four removable cadmium panels ( for the front, rear, and side surfaces)
- a removable 0.5" thick polyethylene sheet (for the front surface of the detector).
- the five He-3 proportional counters (2.54 cm diameter by 50.8 cm active length, 4 atm pressure)
- AMPTEK (LANL) preamplifier.
- polyethylene moderator 10.2 cm deep, 64.7 cm high and 35.6 cm wide with a cadmium outer cover
- electronic unit

SPECIFICATIONS

Operating voltage 1000-1200 V.

Frontal sensitive area 22" x 12".
Continuous operation 100 to 300 hours
Weight 35 pounds

SOFTWARE

ADDITIONAL INFORMATION

The detector is compatible with standard scalers and ratemeters.
REFERENCES

1. Supplier/Developer Data - udopMaimia oT nocTaBilKa,/paspaboTInKa

2. Proceedings of INMM, Vol. 5, No. I1I, Fall 1976, p. 533
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Accounting: Neutron Counter
Passive Neutron Coincidence Collar

MODEL: PNCC

SUPPLIER: National Nuclear Corporation

USE CATEGORY:
DEVICE TYPE:
MEASUREMENT METHOD:

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:

PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER:
MANUFACTURER:

PURPOSE

Accounting

Neutron Counter

Neutron Coincidence Counting
Passive

Effective Isotope Mass

Pu

Assembly (fresh)

Serial Production

Portable

Industrial

Los Alamos National Laboratory
National Nuclear Corporation

DESCRIPTION

Used for verification of plutonium content in fresh assemblies.

PRINCIPLES OF OPERATION

82

Similar to UNCC except that the side containing the AmLi source has been replaced by a fourth detector bank

and removable cadmium liners have been placed between the detector and fuel assembly.

FUNCTIONAL BLOCKS
SPECIFICATIONS

Measurement time 1000 sec
Accuracy 0.75%
Dimensions same as UNCC
SOFTWARE

ADDITIONAL INFORMATION
REFERENCES

PANDA, 1991, p. 521
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Accounting: Neutron Counter ‘
Portable Shielded Neutron Assay Probe 83
MODEL: SNAP-1T
SUPPLIER: MNational Nuclear Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron
Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): Pu, U

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: National Nuclear Corporation
DESCRIPTION

PURPOSE

SNAP-II is used for measuring neutron yields of samples of plutonium metal, ingots or oxide buttons and
uranium in various forms to determine their Pu-240 or U-238 content.
PRINCIPLES OF OPERATION
Two He-3 detectors are used to measure neutrons. In addition to the measurement of large or small containers,
a small hole (1.9 cm in diameter) through the interior allows the insertion of small samples or fuel pins for high
efficiency counting. The probe requires preamplification, and is compatible with standard scalers and ratemeters.
FUNCTIONAL BLOCKS
- Two He3 detectors
- Cabel/Connectors
SPECIFICATIONS
Measured range:
Pu 10 g - 2500 ¢
U several kilograms
Operating voltage 1500 v
Overall size 24 cm x 30.5 cm

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HbopMalms OT rmocTaBIluKa/paspaboTInKa
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Uranium_Neutron Coincidence Collar

MODEL: UNCC
SUPPLIER: National Nuclear Corporation

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Coincidence Counting
Active

MEASURED PROPERTIES: Uranium Content per Unit Length
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Assembly (fresh)

STATUS:

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: National Nuclear Corporation

MANUFACTURER: National Nuclear Corporation
DESCRIPTION

PURPOSE

Measurement of the U235 content in fresh fuel assemblies. The UNCC can be applied in fissile content
determination in boiling-water-reactor (BWR), pressurized-water-reactor (PWR), and other type fitel
assemblies for accountability, criticality control, and safeguards purporses.

PRINCIPLES OF OPERATION

The method employs an AmLi neutron source to induce fission reactions in the fuel assembly and coincidence
counting of the resulting fission reaction neutrons.

FUNCTIONAL BLOCKS

- three banks of He-3 tubes (total 18; 2.54 cm diam and 33 cm long)

- AmLi source embeded in a high-density polyethylene body with no cadmium liners.

SPECIFICATIONS

Measurement time 1000 sec

Accuracy 0.6 to 0.9 % for 1000 sec runs {can be 0.1% for
longer runs and fixed geometry)

Weight about 30 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

PANDA, 1991, p. 520
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Accounting: Neutron Counter
Glovebox Counter for Pu

MODEL:
SUPPLIER: Pacific Northwest National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Holdup

STATUS: One-of-a-kind

PORTABILITY: Portable

ENVIRONMENT OF USE: Laboratory

DEVELOPER: Pacific Northwest National Laboratory

MANUFACTURER: Pacific Northwest National Laboratory
DESCRIPTION

PURPOSE

Developed to measure hold-ups in glove boxes and for determining location of hold-up.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
- system of lead collimators

- detector developed by Princeton Gamma-Tech.
- stand reaching elevations of 8 meters.

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Vindopmaimid oT rocTaBmmKa/pa3paboTIuka
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Accounting: Neutron Counter

GlovePort Monitor

MODEL: GPM
SUPPLIER: Pajarito Scientific Corporation

USE CATEGORY: Accounting

DEVICE TYPE: Neutron Counter

MEASUREMENT METHOD: Neutron Multiplicity Counting
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu-238, Pu-240, Pu-242, Cm-244

PHYSICAL FORM(S) OF NM: Waste

STATUS: One-of-a-kind

PORTABILITY: Portable

ENVIRONMENT OF USE; Industrial

DEVELOPER: Pajarito Scientific Corporation

MANUFACTURER: Pajarito Scientific Corporation
DESCRIPTION

PURPOSE

Used for waste and residue packages contained within processing glove boxes.

PRINCIPLES OF OPERATION

Passive neutron measurements. Assays are

Fully mobile and quickly relocatable between gloveboxes.

FUNCTIONAL BLOCKS
- He-3 counters.
SPECIFICATIONS
Measurement time
Sensitivity

Accuracy

Maximum package size
Overall size

SOFTWARE
Data can be stored on disk and printed.

ADDITIONAL INFORMATION
REFERENCES

10 minutes

0.1 g total Pu

< 10%

6.5" diam x 13" height.
3' x 3' footprint

Supplier/Developer Data - WudopMaims ot NocTaBUIUKa/pa3paboTIuKa

86

perforemed using the passive neutron multiplicity analysis technique.
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Accounting: Neutron Counter
Neutron Area Holdup Monitor 8 7
MODEL: NAHM
SUPPLIER: Pajarito Scientific Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Holdup

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Pajarito Scientific Corporation

MANUFACTURER: Pajarito Scientific Corporation
DESCRIPTION

PURPOSE

Performs continuous analysis of plutonium waste and residue buildup in plutonium processing facilities.
Provides criticality safety analysis.

PRINCIPLES OF OPERATION

Detects neutrons by detectors connected to a Central Processing System. Each detector is 2 modular aluminum
structure housing a single He-3 detector and a single-channel amplifier/discriminator.

FUNCTIONAL BLOCKS

16 neutron detectors:

- He-3 proportional counter

- single-channel amplifier/discriminator

Central Processing System :

-PC,

- video monitor,

- power distribution unit, -

- high and low voltage power supplies,
- CAMAC data acquisition electronics.

SPECIFICATIONS

He-3 counter 2" diameter x 36" long, bare or polyethylene wrapped
Measurement time continuous with user-defined analysis time-slice.
Sensitivity < 2g for a time-slice on the order of minutes
SOFTWARE

Based on Windows 95 and NT. Can be networked to facility control computer.

ADDITIONAL INFORMATION

Protected against all forms of electrical interference.

REFERENCES

Supplier/Developer Data - FHdopMalig oT HocTaBIIvKa/pa3paboTarKa
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Accounting: Neutron Counter
Packet Assay Monitor 8 8
MODEL: PAM
SUPPLIER: Pajarito Scientific Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Neutron Counter
MEASUREMENT METHOD: Neutron Multiplicity Counting
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu-238, Pu-240, Pu-242, Cm-244
PHYSICAL FORM(S) OF NM: Waste

STATUS: One-of-a-kind

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Pajarito Scientific Corporation

MANUFACTURER: Pajarito Scientific Corporation
DESCRIPTION

PURPOSE

Designed for plutonium analysis of TRU wastes and residues contained within processing gloveboxes.
PRINCIPLES OF OPERATION

Neutron detection is performed by using He-3 proportional counters. Assays are performed using the passive
neutron multiplicity analysis technique. Monitor can be relocated between different gloveboxes.
FUNCTIONAL BLOCKS

SPECIFICATIONS

Cavity dimension 1" x 2' x 2

SOFTWARE

Menu driven operation from either 3" local control panel or personal computer. Results are shown on the
screen, recorded to disk, or printed. Fully automatic operation can be integrated with plant control system.
ADDITIONAL INFORMATION

PAM is protected against all forms of electrical interference.

REFERENCES

Supplier/Developer Data - ¥HdopMaius oT nocTapiiKa/pa3paboTanka
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Accounting: Neutron Counter
Neutron Coincidence Counter

SUPPLIER: SPC Aspect

USE CATEGORY:
DEVICE TYPE:
MEASUREMENT METHOD:

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:

PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER:
MANUFACTURER:

PURPOSE

MODEL: CHC-401

Accounting

Neutron Counter

Neutron Coincidence Counting
Active, Passive

Effective Isotope Mass

Pu, U-235

One-of-a-kind
Stationary
Laboratory
SPC Aspect
SPC Aspect

DESCRIPTION

89

Device is designed to determine U-235 mass in active mode and Pu-239 mass in passive mode. It can be used

Jor NM inspection and control.

PRINCIPLES OF OPERATION

The device has the following operation modes:
1) active - with using of two Amli neutron sources each of 1E+3 n/s intensity;

2) passive
- thermal (with moderator)
- fast.

Electronics modules are designed as NIM modules and allow analysis of the coincidence rate in the optimized

gate.

-

Setting the parameters and processing the measurement results are performed by IBM PC.

FUNCTIONAL BLOCKS
Delivery set includes:
- 42 proportion He-3 counters;

- moderation block with configuration inserts;
- electronics for data collection and processing;
- program for data processing and exchange with PC;

- operational documentation
SPECIFICATIONS

Measurement time

Sensitivity for U-235
thermal mode

fast mode with measuring volume of D320 x 530
fast mode with measuring volume of D320 x 200

Detection efficiency for U-238 fission neutrons

Operation environment
Power supply

Overall size

Sample cavity size
Weight

Standard interface

SOFTWARE

1000 s

no less than 5 g
no less than 200 g
no less than 100 g

35%

from 10'C to +50'C
220 v, 50 Hz

1281 x 1215 x 800 mm
D 320 mm x 540 mm
450 kg

RS-232

Counter uses the software that allows perform ance of the measurement result processing.

ADDITIONAL INFORMATION

The device must pass a primary test at the end of the production process, and annual certification.

Life time - 1 year.
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Possible delivery time - from 4 to 6 months.
REFERENCES

Supplier/Developer Data - FHbopMaius o nocTaBIyKa/pa3paboTInka
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Pulse Neutron Generator for Detection of TRU Waste

MODEL: A-210/4-211
SUPPLIER: MF Physics Corporation

USE CATEGORY: Accounting
DEVICE TYPE: Neutron Generator
MEASUREMENT METHOD: Neutron

Active
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY:
ENVIRONMENT OF USE: Industrial
DEVELOPER: Sandia National Laboratories
MANUFACTURER: MF Physics Corporation

DESCRIPTION

PURPOSE

The Model A-210/A-211 neutron generators are designed by SNL and used by LANL and other DOE
Laboratories in waste assay applications which are based on thermal neutron decay.
PRINCIPLES OF OPERATION
The A-210/211 pulsed neutron generator uses a miniature, sealed neutron tube, the “Zetatron,” to produce
1E+8 14.3 MeV neutrons/s by accelerating a mixed gas beam of deuterium and tritium ions into a mixed
deuterium-tritium in titanium target.
Both the accelerating voltage and ion source voltage are pulsed so as to assure that virtually no neutrons are
produced between pulses. The pulse width is approximately 10 microseconds and the pulse repetition frequency
is adjustable (10, 50, 100 Hz).
The A-210 and A-211 differ only in that the A-210 is insulated with sulfur hexafluoride and the A-211 is
insulated with Fluorinert FC-77.
FUNCTIONAL BLOCKS
A-210 system consists of:
- compact, portable accelerator assembly:
- “Zetatron” neutron generating tube:
- Penning ion source,
- gas occlusion filaments,
- accelerating section
- tritium impregnated
titanium target.
- high voltage pulse transformer
- control chassis,
- drive chassis
- interconnect cables.
- upgraded version of the SNL developed MA-165 controller.

SPECIFICATIONS

Pulse rates from 10 Hz to 100 Hz

Nominal neutron outputs up to 1 E+8 neurons/s.

Deterioration less than 50 % after 300 hours operation (Guaranteed)
SOFTWARE

ADDITIONAL INFORMATION

MF Physics offers a complete line of neutron generators. Other generators of interest for nuclear materials assay
and nuclear safeguards applications are the Model A-325 which is a very versatile machine and is well suited to
a number of analytical applications. The Models A-910/920 are specialized instruments for imaging individual
elements utilizing the associated particle, time of flight technique. These instruments are particularly useful for
analysis and imaging of facilities and devices which are not amenable to inspection by more conventional
techniques.

REFERENCES
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REFERENCES

E. Rhodes and C.E. Dickerman (ANL), Associated-Particle Sealed-Tube Neutron Probe for Nonintrusive

Inspection, 14th International Conference on the Application of Accelerators in Research and Industry,
November 6-9, 1996, Denton, Texas, USA

27-Jun-98
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Accounting: Neutron Generator
Pulse Neutron Generators 9 1

MODEL: HHT-01, HHI-03, HAT-06, HHI-07, HHI-08, HHI-10, HHI-11
SUPPLIER: VNII4, All-Russian Research Institute of Automatics

USE CATEGORY: Accounting
DEVICE TYPE: Neutron Generator
MEASUREMENT METHOD: Neutron
Active
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY:
ENVIRONMENT OF USE: Industrial
DEVELOPER: VNIIA, All-Russian Research Institute of Automatics
MANUFACTURER: VNIIA, All-Russian Research Institute of Automatics
DESCRIPTION
PURPOSE

The generators can be used in different NM assay systems, including wastes.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

- neutron tube unit:

- commutation unit

- control and power board

- connection cables

SPECIFICATIONS

MODEL HI-01 UHI-03 VHI-06/MHT-08 MHT-07 VHD-10/VMHT-11
Pulse rates to 30 Hz 100 Hz to 10 kGz 20 kHz to 30 Hz
Neutron yield, n/s 4E+08 1E+10 1E+08 3B+09 1E+08/5E+07
Pulse width, mks 1 0.8 25-125 10-200 1

Operation time until

the neutron yield decreases

to 0.1 of the original

yield, hr 100 500 500 75
Overall size

Diameter, mm 62 130 70/34 1980 34/27
Length, mm 890 950 1300/2200 440 1240/1500
Operation temperature

range, Deg. C -30+60 -30+40  -30+100 -30+40 -30+120

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - FHbopMaima OT IocTasimKa,/paspaboranka
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Accounting: Rod Scanner
Active Uranium Fuel-Rod Scanner 92

MODEL:
SUPPLIER: Los Alamos National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Rod Scanner
MEASUREMENT METHOD: Neutron, Gamma

Active

MEASURED PROPERTIES:  Weight
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Rod (fresh)

STATUS: Limited Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION

PURPOSE

Measurement and quality control of NM of the rod.

PRINCIPLES OF OPERATION
Rods move past the shielded neutron source and then past a gamma or neutron detector. The induced activity is
a measure of the fissile content of the rod at the location being measured.

FUNCTIONAL BLOCKS

SPECIFICATIONS
Measurement time 30 seconds

Accuracy better then 1%
SOFTWARE

ADDITIONAL INFORMATION
REFERENCES

Hastings A. Smith, Jr. (LANL) and Peter Schillebeeckx (ECIRC, Ispra), Nondestructive Assay of Special
Nuclear Material for Uranium Fuel-Fabrication Facilities, Tripartie International Conference on MPC&A for
Uranium Fuel Fabrication Facilities, IPPE, Obninsk, Russia, April 21-25, 1997
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Accounting: Rod Scanner
Active Fuel Rod Scanning System 93

MODEL:
SUPPLIER: National Nuclear Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Rod Scanner
MEASUREMENT METHOD: Neutron, Gamma

Active

MEASURED PROPERTIES: Element Concentration
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Fuel rod (fresh)

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: National Nuclear Corporation

MANUFACTURER: National Nuclear Corporation
DESCRIPTION

PURPOSE

The scanner performs measurements on the finished LWR fuel rods such as fuel stack enrickments, length of rod
and fuel column, and verification of the plenum composition. It also detects defects in the fuel rod such as
enrichment deviant pellets and gaps.
PRINCIPLES OF OPERATION
Utilizes state-of-the art nondestructive active assay techniques. The rod scanner automatically declares the
acceptance or rejection of fuel rods based on design tolerances set by the user and stored in database.
FUNCTIONAL BLOCKS
The NNC active scanner hardware consists of a rod transport system, an irradiator, a detector system, an
electronics system and data processing and control computer system.
SPECIFICATIONS
Measurement time 9 meters (350 inches) per minute
700 production rods (162 inches long) in eight hours
(including calibration - part of daily
maintenance procedures.)
Accuracy 1 % for >2% enrichment
1.5% for <2% enrichment
SOFTWARE
NNC application programs are included.

ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - VIHbopMaima OT IOCTaBIIHKa,/Pa3paboTIrKa
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Accounting: Rod Scanner
Passive Fuel Rod Scanning System 9 4
MODEL:
SUPPLIER: National Nuclear Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Rod Scanner
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): U, Pu
PHYSICAL FORM(S) OF NM: Fuel Rod (fresh)

STATUS: Limited Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: National Nuclear Corporation

MANUFACTURER: National Nuclear Corporation
DESCRIPTION

PURPOSE

The scanner performs various real-time measurements on the finished PWR and BWR Juel rods including firel
stack enrichments, length of rod and fuel column, and optionally the Gadolinium content. It also detects defects
in the fuel rod such as enrichment deviant pellets, gaps and Gadolinium deviation (optionally).

PRINCIPLES OF OPERATION

Utilizes state-of-the art nondestructive passive assay techniques. The rod scanner automatically declares the
acceptance or rejection of fuel rods based on design tolerances set by the user and stored in a database.
FUNCTIONAL BLOCKS

The scanner hardware consists of a rod transport system, a densitometer, an enrichment detector, a Gadolinium
detector (option), an electronics subsystem and data processing and control computer system.
SPECIFICATIONS

SOFTWARE

NNC application programs are included

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - VHdopMalWs oT [IOCTABIIHKa/paspaboTanKa
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Accounting: Rod Scanner
Scanner 9 5

MODEL:

SUPPLIER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

USE CATEGORY: Accounting

DEVICE TYPE: Rod Scanner

MEASUREMENT METHOD: Item Counting, Gamma
Passive

MEASURED PROPERTIES: Number of Items, NM type
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:

STATUS: One-of-a-kind

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

MANUFACTURER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

DESCRIPTION
PURPOSE

Conducting physical inventory; the device determines the number of pellets with NM and the type of NM in a
Juel rod without disassembling it.
PRINCIPLES OF OPERATION
Operator takes out a pre-selected fuel rod from the active zone with a manipulator using the coordinate data
and places it exactly over the detection unit. After the scan is complete, the fuel rod is returned to its location.
Operating personnel don’t make physical contact with fuel rods during the FM identification.
Besides scanning, the device can determine three types of NM: plutonium, and uranium of two enrichments -
36% and 90% (of U-235).
FUNCTIONAL BLOCKS
- Detection unit (BADT-20P1) in the Pb enclosure:
- mechanism for setting a distance of a fuel rod relatively to detector;
- collirnating block;
- Electronics block for data acquisition and processing (including PC);
- Scanning mechanism (manipulator BFS).
SPECIFICATIONS
Min. speed of fuel tube passing
through the detector collimator 17 mm/sec
Identification time less than 1 min for all rod pellets
with an active zone length of 1 m

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - MudopMaiius ot mocrabilimKa/paspaboTauxa
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Accounting: Software
Gamma Waste Assay Software 9 6
MODEL: GWAS
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Software
MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: Canberra Industries, Inc.

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The Gamma Waste Assay Software (GWAS) is used with all Canberra gamma waste assay systems and the
menus share a common look and feel with other Canberra Systems products.

PRINCIPLES OF OPERATION

All Genie-PC analysis engines can be used in this package. It features a relational database to track sample
information, datafile locations, and key analysis results. It comes with an extensive QA package for ensuring
good measurement control and includes trending with warning setpoints for investigation and action, control
charting, etc. The software includes customer editable report template files to permit customization. The
Genie-PC MCA view window is available at all times and it has multiple matrix corrections algorithms.
Optional non-uniformity correction routines are available.

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - MHdopmaims oT [IOCTaBINKa/paspaboTenka
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Accounting: Software
Gamma-Ray Spectrum Analysis Code for Determining Plutonium 9 7
Isotopic Abundances
MODEL: MGA
SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Software

MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: Lawrence Livermore National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

MGA (Multi-Group Analysis) code is used with systems based on germanium detectors to accurately determine
tlzi rela)tive abundances of various actinide isotopes in any size and type of plutonium sample (metal, oxide,
solution).

PRINCIPLES OF OPERATION

The Multi-Group Analysis (MGA) software determines relative plutonium isotopic abundances in nondestructive
assay applications and determines the relative amounts of other non-plutonium actinides. It incorporates a
sophisticated peak fitting and multiplet deconvolution algorithm to improve the accuracy in samples with
complex isotope mixtures. It requires no efficiency calibration for matrix density, thickness or container
characteristics. It operates in either one or two detector modes. In addition to the primary application of
measuring Pu isotopics, MGA can be used to determine other actinides such as U-235, U-238, Np-237 and Am-
241.In the single detector mode, MGA uses information from several regions of the energy spectrum that lie
within an energy range of approximately 0-300 keV or in the high energy only mode from 0-1000 keV. In the
two detector mode, MGA uses information from the low energy spectriim which has a range of about 0-1000
keV. The primary analysis in the low energy only and two detector modes is performed using the multiplet
region at 94-104 keV. This region is a very complex multiplet, consisting of gamma ray peaks from plutonium
and its progeny as well as numerous x- rays. But it is in this region where the most intense gamma ray emissions
occur, thus providing the best possible detection sensitivity. MGA also uses the characteristic plutonium lines at
129 keV and 208 keV which must also be present. To be able to unfold this complex multiplet region, MGA
automatically adjusts the energy and peak shape calibration for each spectrum using peaks that are characteristic
of all plutonium samples; 39keV, 129keV, and 208keV. To take into account the physical processes that affect
the observable gamma ray intensities at different energies, such as the detector efficiency as a function of energy,
and gamma ray attenuation in absorbing materials between the sample and the detector as well as within the
plutonium sample itself, MGA internally develops an intrinsic efficiency curve by evaluating 10 peaks from three
isotopes.Most common applications can be accommodated with a single detector. The Canberra LEGe is the
detector of choice in such cases due to its exceptional low energy peak shape and resolution characteristics over
a wide range of count rates. Such a high performance detector is recommended for optimum performance with
MGA.In some applications, particularly those involving thick or dense container walls, the high energy spectrum
collected with a typical coaxial detector is recornmended to supplement the low energy MGA spectrum In some
cases the high energy only mode is recommended. In this case, in addition to the normal low energy spectrum
peak regions, three high energy regions are examined and evaluated. While this results in a more complex
system implementation, Canberra systems designed around this technique can still be operated by routine
operating personnel.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Measurement time several minutes
Accuracy <1%

SOFTWARE
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SOFTWARE

Canberra MGA is available in DOS, VMS, 0S/2, W3, Wmdoows 95/NT. The software can be used directly
with Canberra's Neutron Assay Software (NAS)

ADDITIONAL INFORMATION

Canberra MGA was developed by LLNL and Canberra.

REFERENCES

R. Gunnink, MGA: Gamma-Ray Spectrum Analysis Code for Determining Plutonium Isotopic Abundances,
Vol. 1 and 2, UCRL-LR-103220, LLNL, Aprol 3, 1990.
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Accounting: Software '
Genie-2000 Series 9 8
MODEL:
SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Software

MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production
PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION
PURPOSE
Genie-PC is a comprehensive software package for data acquisition and spectrum analysis using personal
computers. It provides independent support for multiple detectors, extensive networking capabilities and a wide
range of optional capabilities for specific applications. Acquisition and analysis capabilities are fully integrated
into the two graphical user interface environments - an interactive mode for knowledgeable spectroscopist and a
batch mode for routine, repetitive counting operations.

PRINCIPLES OF OPERATION

The Genie-PC software supports all Canberra PC based multi-channel analyzers, plus several of the hardwired
stand-alone analyzers. Genie-PC has been designed such that MCAs physically connected to one PC can be
accessed via a network from another PC.

The layered software analysis options are:

S401C Gamma Analysis Option which provides efficiency correction, nuclide identification, activity calculation,
automatic interference corrections and MDA calculations;

S409C Alpha Analysis Options which provide a special peak search and analysis capabilities optimized for the
unique characteristics of alpha spectra. It also provides for tracer and tracerless activity analysis and reagent
corrections;

S406C Interactive Peak Fit provides the ability to graphically view peak search results and the quality of peak
fit. It also provides the ability to modify fit parameters, add or delete peaks, modify ROI limits and make other
adjustments to peak analysis interactively;

S407C Multi-Group Analysis for Uranium is a special program developed to calculate uranium enrichment from
a wide variety of samples without the necessity of a prior efficiency calibration;

S408C Multi-Group Analysis is a special program developed to calculate plutonium isotopic concentrations from
a wide variety of samples without the necessity of a prior efficiency calibration. The Canberra version of MGA
is optimized for successful analysis of the difficult spectra associated with plutonium bearing waste and other low
level applications;

$405C Quality Assurance Software provides the ability to track any system performance parameters over time
(typically detector FWHM and peak position, backgrounds and nuclide activities). It also provides a set of
statistical tests to identify system problems.

The application options are :

S403C PROcount-PC Counting Procedures Software which is designed to provide the operator of a standard
gamma spectroscopy system with a proceduralized user interface oriented to non-spectroscopist operators.
Straightforward procedures are provided for sample counting, calibration and background counting, quality
assurance and system maintenance;

S470C Alpha Analyst Counting Procedures Software provides a standard set of counting procedures for the
operator of an alpha spectroscopy system. Straightforward, technician oriented procedures are provided for
sample couting technician oriented procedures are provided for sample counting, calibration, background
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subtraction and quality control. It is intended to complement the Alpha Analyst integrated alpha spectroscopy
system, but also operates in conjunction with traditional manual spectrometers;

3435C Uranium Plutonium InSpector Software combines the capabilities of MGA and MGAU (listed above)
into a simple, proceduralized user interface for the application;

3473C In Situ Object Calibration Software (ISOCS) develops calibrations for large or unusual sample geometries
without calibration sources. It requires characterization of the detector by Canberra.

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

The minimum computer requirements are: 486 Processor with 66 MHZ clock speed (Pentium is recommended),
20 MB of memory, OS/2 operating system, and 500 MB of hard disk capacity. The software is available in
Windows 95.

REFERENCES

Supplier/Developer Data - Undopmaima or nocTaBImKa/paspaboraka
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Accounting: Software
Multi- Group Uranium Analysis Software 9 9
MODEL: MGA-U
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Software
MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Uranium: from depleted to HEU
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: Dr. I.R.Gunnirk, consultant

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

Multi-Group Analysis for Uranium (MGA-U) software is integrated into Canberra waste and safeguards
instruments to perform a sophisticated analysis with minimal operator interaction.

PRINCIPLES OF OPERATION

The Multi-Group Analysis for Uranium (MGA-U) determines uranium enrichment in non-destructive assay
applications and uses sophisticated peak fitting and multiplet deconvolution to provide analysis results. In the
normal mode, it requires no efficiency calibration for matrix density, matrix type, or container characteristics.
In the enrichment meter mode, it does require one calibration measurement with known container
characteristics.

In the normal mode, MGA-U uses information from either two or three regions of the energy spectrum,
depending on the specific application. For most applications, two regions that lie within an energy range of
approximately 0-300 keV are used. The primary enrichment information is derived from the U-235 and U-238
gamma peaks in the 88 - 100 keV energy range. Additionally, the K-beta region is used to develop a local
intrinsic efficiency curve - to establish the detector efficiency as a function of energy, the amount of attenuation
caused by the sample container and the amount of self-absorption in the uranium material itself. The process
eliminates the need for an efficiency calibration prior to making sample measurements.

In the enrichment meter mode, MGA-U requires one calibration measurement with a standard of known
enrichment and known container wall thickness. The results of this calibration measurement are automatically
stored for further use on any samples with known container wall thicknesses. The enrichment meter mode is
useful for very thick container walls where the normal mode may not have enough data to provide good results
or for freshly processed samples.

The Canberra LEGe is the detector of choice for MGA-U work due to its exceptional low energy peak shape
and resolution characteristics over a wide range of count rates. Such a high performance detector is
recommended as MGA-U is dealing with regions of the spectrum where very complex gamma/x-ray multiplets
are encountered.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Assay time up to one hour to get reasonable statistics
Accuracy from 1 to 2%

SOFTWARE

ADDITIONAL INFORMATION

Spectra collected with HpGe detectors which are optimized for high resolution at low energies are recommended.
REFERENCES
Supplier/Developer Data - MHdopMainig oT nocTaBllmKa/pazpaboTauka
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Accounting: Software
Analysis Software for Isotopic Ratios of Plutonium 1 O O

MODEL: MGA
SUPPLIER: EG&G Instruments, Inc. ORTEC
USE CATEGORY: Accounting
DEVICE TYPE: Software

MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: Lawrence Livermore National Laboratory

MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION

PURPOSE

The Multi-Group Analysis (MGA) code analyzes plutonium gamma-ray spectra to determine isotopic ratios of
DPlutonium and other actinides in arbitrary samples. Samples may vary in size (milligram to kilogram
quantities), isotopic and chemical composition, and age since chemical purification and removal of Am241.
PRINCIPLES OF OPERATION

MGA uses the most intense gamma-ray peaks in a plutonium spectrum, for example, the 94- to 104- keV peaks.
Although the 94- to 104-keV region is complex and difficult to analyze, it can provide measurement precisions
of 1 % or better and reduce measurement times to only a few minutes. MGA also analyzes peaks from U233,
U238, Np237, Am243-Np239, and fission products, whose relative abundances may also be determined.
FUNCTIONAL BLOCKS

- detector

- data acquisition hardware

SPECIFICATIONS

Measurement range 10 mg to many kg

Measurement time 10 min

Accuracy 0.1 % to 2 %

Bias less than 1 %

SOFTWARE

Designed to analyze plutonium gamma-ray spectra from high-resolution germanium detectors

ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - Undopmarus ot nocTapimKa,/paspaborauka
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Accounting: Software
Analyzer for Isotopic Ratios of Plutonium or Uranium 1 O 1
MODEL: PC/FRAM
SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting

DEVICE TYPE: Software
MEASUREMENT METHOD: Gamina

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE: .

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION

PURPOSE

For information see "Pu-238Isotopic Analysis System” by LANL in this catalog.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS '
SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - MHbopMalis OT IOCTaBIIMKa,/paspaGoTdika
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Accounting: Software
Analyzer for Isotopic Ratios of Uranium or Waste 1 02

MODEL: ISOTOPIC
SUPPLIER: EG&G Instruments, Inc. ORTEC
USE CATEGORY: Accounting
DEVICE TYPE: Software

MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Waste

STATUS:

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: Oak Ridge National Laboratory

MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION

PURPOSE

ISOTOPIC operates in conjunction with EG&G ORTEC GammaVision to analyze a wide variety of samples in
different matrices and geometries. In addition to being able to analyze general gamma-emitting waste samples,
ISOTOPIC can also determine Uranium enrichment.

PRINCIPLES OF OPERATION
The program uses co-ax geometry and analyzes a wide range of samples and sample shapes. It has an analysis
engine only; GammaVision software is used for hardware control and spectrum storage.

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - WndopMaltig oT IocTaBImKa/pa3paGoTIHKa
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Accounting: Software
Analyzer for Uranium Enrichment 1 03
MODEL: EMETER
SUPPLIER: EG&G Instruments, Inc. ORTEC
USE CATEGORY: Accounting
DEVICE TYPE: Software

MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES:  Isotopic Composition
NUCLEAR MATERIAL(S): U

PHYSICAL FORM(S) OF NM:

STATUS:

PORTABILITY:

ENVIRONMENT OF USE:
DEVELOPER: Brookhaven National Laboratory
MANUFACTURER: EG&G Instruments, Inc. ORTEC

DESCRIPTION

PURPOSE
EMETER is a program for measuring the enrichment of uranium samples using Nal detectors.

PRINCIPLES OF OPERATION

The program controls the spectrum collection and analyzes it. The program was written at ORTEC based on
prior work at IJAEA and Brookhaven National Laboratory (BNL). The ORTEC version uses the DART-
portable MCA. The measurements are performed on samples of arbitrary size, geometry, and physical and
chemical composition, the only requirement being that the sample is "thick” to gamma rays from uranium (185
keV). The energy calibration is automatic (based on Am-doped Nal detectors). EMETER uses a single Nal
detector.

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - MubopMaliug oT TocTaBIUKKa,/paspaboTamKa
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Accounting: Software
HMS-IIT Holdup Software 1 04
MODEL: HMS-III holdup software
SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting
DEVICE TYPE: Software
MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: Lockheed Martin Energy Systems Y-12 Plant
MANUFACTURER: EG&G Instruments, Inc. ORTEC

DESCRIPTION
PURPOSE

HMS-III performs and documents the holdup measurements using algorithms developed at Los Alamos National
Laboratory, which provide the basis of the Holdup Assay course taught at LANL, as a part of the US DOE
Safeguards Technology Program.

PRINCIPLES OF OPERATION
HMS-1II operates under Windows 95 and supports a variety of MCA hardware, including the EG&G ORTEC
mictoNOMAD and DART MCA’s and the LANL M3CA.

FUNCTIONAL BLOCKS
SPECIFICATIONS
SOFTWARE

ADDITIONAL INFORMATION
REFERENCES

S.E.Smith, K.A.Thompson and R.N.Ceo. Holdup Measurernent System 3 (HMS3) user’s guide”, LMES report
Y/DK-1104, November, 1996.
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Accounting: Software
Nal Analysis Software 1 O 5
MODEL: ScintiVision A35-B32
SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting

DEVICE TYPE: Software
MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production
PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: EG&G Instruments, Inc. ORTEC
MANUFACTURER: EG&G Instruments, Inc. ORTEC

DESCRIPTION
PURPOSE

ScintiVision is a fully functional MCA Emulator and quantitative analysis software package, written specifically
Jor analysis of gamma spectra from Nal detectors, and supports the EG&G ORTEC MCA hardware. It
performs quantitative and qualitative analysis in real time with user-selective settings. ScintiVision is a 32-bit
application for operation under Windows 95 or NT.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HHdopMalma oT mocTaBIMKa,/paspaboTduka
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Accounting: Software
Nuclide Navigator 1 O 6
MODEL:
SUPPLIER: EG&G Instruments, Inc. ORTEC
USE CATEGORY: Accounting
DEVICE TYPE: Software
MEASUREMENT METHOD:
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER: Pacific Northwest National Laboratory
MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION
PURPOSE

An interactive Windows program to view, query, and extract gamma- and alpha and beta-ray radionuclide
data. Analysis libraries may easily be built from the certified databases included.

PRINCIPLES OF OPERATION

The Segre chart can be scrolled in any direction or a specific nuclide can be accessed directly by entering its
chemical symbol. Multiple database search constraints, based on sample origin (e.g., thermal neutron
activation, fission product, or naturally-occcurring isotope), may be employed for speedy and accurate gamma
ray identification. Input and output data may be written in Microsoft Access format. Nuclear Navigator is
totally compatible with any gamma analysis software.

FUNCTIONAL BLOCKS

- instant-access code

~ on-line Nuclide Database Manager

- complete "Erdtmann and Soyka" nuclide database

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HadopMariis ot nocTaBiIiKa/pa3paboTIuKa
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Accounting: Software
Program ISOTOPIC 1 O 7
MODEL: ISO-BI V1.0

SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting
DEVICE TYPE: Software
MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES: Isotopic Composition

NUCLEAR MATERIAL(S): U

PHYSICAL FORM(S) OF NM: Waste, Holdup

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: Lockheed Martin K-25 Facility

MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION

PURPOSE

The Program ISOTOPIC is used for analyzing poorly characterized material such as found in nuclear facility
waste streams or in "holdup” measurements of special nuclear material: using only a single point source, it can
generate any needed calibration for a HPGe detector, accounting for geometry, container wall thickness, and
matrix absorption.

PRINCIPLES OF OPERATION

Isotopic reads a peak report generated by GammaVision and then continues the analysis. The user selects the
measurement: point, box, or cylinder; enters the dimensions, thickness, and material of the container along with
the predominate matrix material.

Using the peak list and the input data, a plot is generated that shows the percentage difference (in energy order)
between the corrected measured activity and the activity calculated for the "reference peak” for that nuclide.
(The user chooses the reference peak.) If uranium is present, "AUTO slope" can calculate the effects of the
container and matrix by fitting the U-238 lines to a zero slope. The user then guides the analysis interactively -
adjusting the container, matrix, and weight fraction of uranium to refine the results further.

Homogeneous and inhomogeneous samples may be analyzed by this method. (A good indication of a container
with an inhomogeneous distribution of materials may be the fact that the user can obtain a combination of
parameters which render the activity plot flat for some but not all nuclides.) When the fine tuning is finished,
the user may select a report for each isotope showing the activity and weight. These results can then be printed
and/or archived, with the file written in either of two different formats: a database summary or a complete report
showing all input and correction information. This information provides the starting point for the next
container, thereby minimizing input entry.

Either English or metric units may be used and reported. The only reference standard needed is a point source.

Monte-Carlo detector characterizations are not needed. Different detectors may be substituted by simply
remaking the point source calibration: if a detector must be replaced, no time or money is lost, remaking Monte
Carlo measurements.

FUNCTIONAL BLOCKS
SPECIFICATIONS
SOFTWARE

ADDITIONAL INFORMATION
ISOTOPIC can be run on any PC operating under Windows 3.x or Windows 95, which is currently running
GammaVision (A66-Bl V2.4 or later) or GammaVision-32 (A66-B32 V4.0 or later).

REFERENCES
Supplier/Developer Data - FHdopMaiwa oT nocTaBIL¥Ka/pa3paboTIrKa
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Accounting: Software
Spectroscopy Software for Germanium Detector Gamma-Ray Analysis 1 O 8
. MODEL: GammaVision-32
SUPPLIER: EG&G Instruments, Inc. ORTEC
USE CATEGORY: Accounting

DEVICE TYPE: Software
MEASUREMENT METHOD:

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: : Serial Production
PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: EG&G Instruments, Inc. ORTEC
MANUFACTURER: EG&G Instruments, Inc. ORTEC

DESCRIPTION
PURPOSE
GammaVision is an integrated product providing acquisition control, spectral displey and quantitative analysis
of data acquired on ORTEC MCA hardware from a HPGe detector. It is a full 32-bit Windows application,
operating under Windows 95 or Windows NT.
PRINCIPLES OF OPERATION
The GammaVision Quantitative Analysis has an automatic total analysis mode, which allows launching an
analysis and then procceding to your next task; interactive analysis modes allow reanalyzing part or all of the
spectrum, with visual inspection of deconvolution results; a suspected nuclides feature marks the most likely
candidate for peaks found in the spectrum, but not in the library; sumultaneous library and peak search directed
analysis for the lowest possible detection limits; deconvolution of up to 22 components within a single multiplet
is done with automatically chosen background-fitting technique, chosen from straight line, stepped, and
parabolic functions. The program provides interactive graphically displayed calibration with single function
efficiency curve fitting and peaked background correction. 15 MDA methodologies can be chosen for specific
regulatory adherence.

Both library-directed and Mariscotti peak finders are used to locate and quantize the spectrum peaks. The
library-directed method gives the most accurate peak areas in low level spectra and in complicated spectra. The
Mariscotti method locates all the other peaks in the spectrum -- ensuring that no peaks are ignored in the
analysis report.

All peaks ultimately used for the calculation of activity are validated by passing a user-set sensitivity criterion,
passing a shape test to determine if interference is present, and passing a test to make sure that the centroid
matches the library energy. Valid peaks have their activities rolled into a running, weighted average to produce
reported activities of the best precision available. Invalid peaks are disqualified from activity calculation and are
reported along with an explanation for their disqualification. Built in geometry correction and materials
absorbtion data are included, along with QA according to ANSI N13.30 and a configurable report writer.
FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - UndopMaumg oT HOCTaBIMKa/pa3spaboTIuKa
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Accounting: Software
Spectroscopy Software with CONNECTIONS 1 09

MODEL:

SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting

DEVICE TYPE: Software

MEASUREMENT METHOD:

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: EG&G Instruments, Inc. ORTEC

MANUFACTURER: EG&G Instruments, Inc. ORTEC

DESCRIPTION
PURPOSE

CONNECTIONS is the ORTEC architecture for spectroscopy systems in the Windows/NT environment.
CONNECTIONS provides support for different configurations, from a standalone PC workstation and single
spectrometer to a full network configuration.
PRINCIPLES OF OPERATION

CONNECTIONS has system-wide detector access and control from any workstation and detector-locking
password security. It has live spectral display from remote detectors and multiple, simultaneous access to
detector data. This device has direct connect of DSPEC TM, 92X-II, OCTETE PC TM, and 921 MCB:s via
integral Ethernet adapter, and ORSIM II for easy interfacing of MCBs without integral Ethernet.
AUTOMATIC system configuration can be easily added to existing installations and there is an identical user
interface for local and remote detectors. CONNECTIONS capabilities are built into all current versions of
EG&G ORTEC Applications software, including MAESTRO TM, GammaVision TM, ScintilVision,
AlphaVision TM, Renaissance TM, PC/FRAM, and MGA++.

CONNECTIONS-32 products provide smoother operation with truly preemptive multitasking and a Class C2
system security under Windows NT 4.0. )

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - WudopMaliug OT rocTaBmuKa/paspaborauxa
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Accounting: Software
CZTU Software 1 1 O

MODEL:
SUPPLIER: Lawrence Livermore National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Software
MEASUREMENT METHOD:
MEASURED PROPERTIES:

NUCLEAR MATERIAL(S): LEU, HEU
PHYSICAL FORM(S) OF NM:

STATUS: Prototype

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: Lawrence Livermore National Laboratory

MANUFACTURER: Lawrence Livermore National Laboratory
DESCRIPTION

PURPOSE

Uranium enrichment analysis program: covers range of 88-100 KeV. Spectrum type: Cadmium-Zinc-Telluride.
Can be used with ORTEC and CANBERRA instrumentation; can use data in ASCIT format.

PRINCIPLES OF OPERATION

Cadmium -zinc-telluride (CdZnTe) detectors with energy resolution performance reaching 2.0% at 122 keV may
complement HPGe detectors for certain safeguards measurements where portable or unattended measurement
equipment is needed.

CZTU Software has been developed especially for the CdZnTe detector spectra process to determine U235
enrichments. This software uses the main idea of the algorithm developed before for the same goal for HPGe
(with energy resolution performance reaching 0.5% at 122 keV) detector spectrum {2). The idea consists of
analyzing the gamma- and X-ray peaks in the 88- to 100-keV region of uranium spectrum where U235 and
U238 photon emissions are located and detected with comparable efficiencies. This analysis approach eliminates
the need for calibration and allows U235 enrichment measurements in arbitrary samples. This region of uranium
spectrum has a complex structure with closely overlapping peaks. In the case of CdZnTe detector spectra there is
a stronger overlapping of peaks which leads to difficulties in spectra fitting. To overcome these diffuculties, the
algorithms of the CZTU software use a "response function " method that allows peaks belonging to a given
isotopic component to have their energies and heights to be fixed relative to each other in the fitting spectra
process. It also fixes other peak parameters which describe the low-energy exponential tail in the models of
gamma- and X-ray peaks. These parameters are predetermined from other isolated peaks in the spectrum. This
algorithm provides accuracies on the order of 10% on U235 enrichments from 3% to 50% using CdZnTe
detectors.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Accuracy about 10% known value
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

1. W.D. Ruhter and R. Gunnink, Application of Cadmium-Zinc-Telluride Detectors in U-235 Enrichment
Measurements, Nuclear Instruments & Methods in Physics Research, Section 353, pp. 716-718, 1994

2. R. Gunnink, W.D. Ruhter, P.Miller et al., MGAU: A New Analysis Code for Measuring U-235 Enrichments
in Arbitrary Samples, Lawrence National Laboratory, UCRL-JC-114713 (1994).
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Accounting: Software
Plutonium_Gamma-Ray Measurement Program 1 1 1
MODEL: Pu600
SUPPLIER: Lawrence Livermore National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Software
MEASUREMENT METHOD:

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Plutonium
PHYSICAL FORM(S) OF NM:

STATUS:

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: Lawrence Livermore National Laboratory

MANUFACTURER: Lawrence Livermore National Laboratory
DESCRIPTION

PURPOSE

The program is designed for instrument control and analysis to calculate Pu-240/Pu-239 ratio consistent with
weapons-grade material.

PRINCIPLES OF OPERATION

The battery-operated gamma-ray spectrometer was assembled from commercially available equipment: portable,
N-type, coaxial, high-purity germanium gamma-ray detector of 50% efficiency and a multi-channel analyzer
with an integral amplifier and bias supply. The analyzer is controlled by a notebook computer running OS-2
operating system.

The code analyzes only 630- to 670-keV energy region of a high-purity germanium detector spectrum. From the
analysis, the code calculates the Pu240/Pu239 isotopic ratio and a lower-bound estimate of total Pu239 in the
sample. Pu600 makes numerous validity checks on the spectral data and statistical checks on the analysis
process.

Isotopic ratios are derived from a matio of peaks: the 642.48 keV peak from Pu240 and 645.969-keV peak from
Pu239. The 658.929-keV peak used to determine the lower-bounder estimate of total Pu239. To compute these
peak areas, Pu600 performs a response-function analysis of entire energy region between 630 and 670 keV. Local
energy calibration is performed using the 619.00-keV and 662.42-keV peaks from Am?241 as part of the response-
function analysis.

Before the peaks can be analyzed, the underlying continuum has to be determined and removed.

To correctly calculate the individual peak areas requires a rigorous technique for unfolding the overlapping
peaks. The code technique uses the peak model, which consists of a Gaussian component with two tailing terms
on the low-energy side of the peak.

A fit of the peak group models to the data is accomplished by nonlinear minimization of weighted residual sum
of squares. The isotopic contributions and mass estimate are derived from the fitting coefficients.

FUNCTIONAL BLOCKS

SPECIFICATIONS
Energy band: 630-670 keV

SOFTWARE

ADDITIONAL INFORMATION
PC OS-2 implementation
REFERENCES

Z.M. Koenig, J.B. Carlson, D. Clark, and T. B. Gosnell, Plutonium Gamma-Ray Measurements for Mutual
Reciprocal Inspections of Dismantled Nuclear Weapons, INMM 36th Annual Meeting, Palm Desert, CA, July
9-12, 1995, UCRL-JC-121105. (D. Clark is the author of the programnm support for the CZT Probe.)
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Accounting: Software
Uranium Analysis Software (U235) 1 1 2

MODEL:
SUPPLIER: Lawrence Livermore National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Software
MEASUREMENT METHOD:
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER: . Lawrence Livermore National Laboratory
MANUFACTURER: Lawrence Livermore National Laboratory
DESCRIPTION
PURPOSE

Evaluation of the percentage of U234, U235, U236 and U238 in a uranium sample from analysis of emitted
gamma rays.

PRINCIPLES OF OPERATION

Uranium Analysis Code (UAC) can non-destructively evaluate the percentage of U234, U235, U236 and U238
in 2 uranium sample from analysis of emitted gamma rays. Typical analyzer settings are 4096 channels with the
gain set at 0.75 eV/channel. Typical counting times are 1-3 hours at 10-20 % deadtime or ill roughly 2.10E+7
total counts are obtained. :

Analyzer gain and zero are obtained by calibrating U-Kal peak (98.434 keV) and U235 peak (185.715 keV).
Peak shape data, used to fit the peaks, are obtained from the 185.715 keV peak and peaks from 85-102 data
region.

The U235 and U238 concentration are found by analyzing and least square fitting the 23 gamma and x-rays
between 86 and 102 keV. Absorbers between the source and the detector have to be thin enough to allow these
energy photons into the detector. Counting data are corrected for detector efficiency and source attenuation by
utilizing the observed U-Kal/U-Kb1 intensity ratio at 98.434 and 111.300 keV respectively. One of the
limitations on using this photon energy range for isotopic analysis are that at both high (>95 %) and low (<0.5
%) U235 concentrations the signals of either the U235 peaks or the U238 peaks get too small to be accurately
determined.

The U234 concentration is found from the measured 120.9 keV and 53.2 keV intensities after making
attenuation and transmission corrections. The intensity at 120.9 keV peak has to be corrected for the U-K-edge
at 115.6 keV.

The U236 concentration is found from the intensity of the 49.37 keV line making attenuation and transmission
corrections.

FUNCTIONAL BLOCKS

HPGe detector and supporting electronics

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HndopMarus or TocTaBUIMKa/pa3paboTIuKa
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Accounting: Software
Gamma-Ray Spectrum Analysis Code 1 1 3
MODEL: AnGamma.exe

SUPPLIER: SPC Aspect

USE CATEGORY: Accounting
DEVICE TYPE: Software

MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production
PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: SPC Aspect
MANUFACTURER: SPC Aspect

DESCRIPTION
PURPOSE
~ Quantitative and qualitative analyzes;
- Control the analyzer and the spectrum collection parameters;
- Calibrate by energy, half width and efficiency;
- Calculate the activities and errors;
- Provide the users graphical interface.

PRINCIPLES OF OPERATION

The code performs rapid quantitative and qualitativ gamma spectra analysis of the known radionuclide content.
The code runs in the user-friendly interactive mode through menu and windows. Either keyboard or "mouse”
can be used.

A spectrum for processing can be read from the ADC or disc. A detailed set of scaling functions is provided for
the spectrum observation. Information about the sample parameters is provided for each spectrum. This
information is saved together with the spectrum when it is recorded on a disc.

The code includes the system calibration procedures. The energy and half width calibrations are fitted to a
polynomial of order up to 3. The calibration points can be set manually by using the marker position or
automatically (for the half-width calibration) on the last full-energy peak search results. The calibration of the
efficiency can be performed using the calibration curves recommended by VNIINM (Bochvar Institute,
Moscow, RF) or polynomial of order up to 5. The code can perform the calibration using several different
spectra. In such case the calibration points obtained from the previous spectrum are saved together with the new
points and used in the calculations. The calibration quality can be monitored visually on the curve plot.

The algorithm of the automatic peak search finds peaks whose statistical significance exeeds the user-defined
limit. The algorithm excludes the Compton and false peaks. The user can mark or eliminate peaks manually.
Background peak areas can be subtracted. To identify the nuclides the energy calibration and the nuclide library
are used. The ser can set the identification criteria. The nuclide activities are calculated by the method of least
squares, assigning mutual contributions of the different nuclides to the unresolved peaks.

The activity errors are estimated for each nuclide. The activity values can be normalized to the sample weight or
volume. The units of the activity are set by the user. The code provides correction for decay during the sample
cooling time.

Based on the analysis results the code creates a report which consists of: the table of the peaks found , the table
of the identified lines and the table of the nuclide activities. The table and report formats can be set by the user.
The report can be displayed, printed or saved in the file. The spectrum graph can be printed with the designation
of peaks found. The code allows one to create, enter (from a disc), safe (on a disc) and edit the nuclide library
in a suitable user interactive mode.

The code requires memory of 640K, a flexible or hard disk, the EGA, and VGA graphical adapter.

FUNCTIONAL BLOCKS
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SPECIFICATIONS
SOFTWARE

ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - VIHpopMaims oT mocTaBuimKa/paspaboTInka




MC&A Instrumentation Catalog, Version 1, Page 7.137 27-Jun-98

Accounting: Software
PROGRESS-Gamma (SCD) Software 1 1 4

MODEL:

SUPPLIER: VNIIFIRI, SPA DOZA

USE CATEGORY: Accounting
DEVICE TYPE: Software
MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: VNIIFTIRI, SPA DOZA
MANUFACTURER: VNIIFTRI, SPA DOZA

DESCRIPTION
PURPOSE
Control of the gamma-spectrometric channel, determination of the isotopic composition, and processing spectra
of samples over wide ranges of isotopic composition. Software supports data reporting and storage of the system
“Progress”.
PRINCIPLES OF OPERATION
Program performs: :
- automatic accounting of sample density;
- multi- factor control of the measuring channel serviceability and stability of the channel metrological
characteristics;
- automatic radionuclide identification in samples of any isotopic composition;
- storage of measurement results in data base;
- adjusting measurement protocol form;
- operation with any Russian ADC plate (or pulse height analyzer);
- user access to built-in help;
- automatic measurement error calculation.
FUNCTIONAL BLOCKS
SPECIFICATIONS
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - VndopMaliius oT mocTaBlyKa/paspaborauka
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Accounting: Software
PROGRESS-Gamma Software 1 1 5

MODEL:
SUPPLIER: VNIIFIRI, SPA DOZA
USE CATEGORY: Accounting
DEVICE TYPE: Software

MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS:

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: VNIIFTRI, SPA DOZA
MANUFACTURER: VNIIFTRI, SPA DOZA

DESCRIPTION
PURPOSE
Control of the gamma-spectrometric channel; Pprocessing spectra of bio-samples; building materials and samples
):;vith misce’llaneaus isotopic composition. Software supports the data reporting and storage of the system
‘Progress”.
PRINCIPLES OF OPERATION
Program realizes the following capabilities:
- automatic accounting of a sample density;
- multi- factor control of the measuring channel serviceability and stability of the channel metrological
characteristics;
- matrix technique of the spectra processing allows achievement of high precision for processing of the samples
with an ordinary isotopic composition;
- spectrum processing by the generator method which allows determination of the activity of a limited number
of radionuclides (up to 12) in the samples with a non-standard isotopic composition;
- storage of measurement results in data base;
- adjusting measurement protocol form,
- operation with any Russian ADC board (digital pulse height analyzer);
- user access to built-in prorgam help;
- automatic measurement error calculation;
- can be installed on detector with low energy resolution (up to 15%).

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Wudopmarms or TocTaBIIKa/pa3paboTauxa
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Accounting: Spectrometer
InSpector Multichannel Analyzer 1 1 6
MODEL: IMCA
SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): HEU, LEU
PHYSICAL FORM(S) OF NM: Oxide

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Canberra Industres, Inc.

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The IMCA is a portable gamma-ray spectrometer designed to measure the enrichment of uranium using the
uranium enrichment meter method. Both Nal and HPGe low energy detectors can be used. The IMCA is
designed to be operated by safeguards inspectors outside the laboratory environment. Methodology was developed
by LANL.

PRINCIPLES OF OPERATION

The InSpector is modified to accept 1- or 2- microsecond shaping times and accepts a signal from a thermistor
from an optional Am-241-seeded Nal detector. The spectra are automatically acquired, stored, and analyzed
with special uranium enrichment software. The enrichment software is integrated with dedicated, application
specific measurement and analysis procedures. Procedures were designed to replicate and automate manual
procedures used by IAEA inspectors.

The IMCA supports both high and low resolution system requirements operating from the same software by
allowing quick changes between Nal or LEGe detector types.

It offers support of any number of sodium iodide or germanium detectors in a variety of configurations between
any number of IMCAs. The rapid exchange and setup of different detectors is quick and easy between
individual IMCA units and detectors is easy. Widely differing calibration and sample types are supported.
Reliable operation under conditions affecting Nal detector performance (age of Nal crystal, temperature drifts)
is provided regardless of the presence of enriched uranium. There is minimal operator interaction; personnel
with varying degrees of training and experience can easily use the measurement system; it has built-in
performance monitoring; it is designed to monitor and troubleshoot the systems performance after actual use.
FUNCTIONAL BLOCKS

- a modified Canberra InSpector Multichannel Analyzer

- a notebook computer

- Nal or a LeGE detector

- special application software.

An IMCA/Nal system is known as the PMCN (Portable Multichannel Analyzer with Nal Detector) whereas
an IMCA/LEGe detector is known as the PMCG (Portable Multichannel Analyzer with a Ge Detector).

SPECIFICATIONS

Weight 3.2 kg (including batteries)
Notebook computer weight 1.5 to 3 kg

SOFTWARE

The specially designed IMCA counting procedure software combines all of the separate features of the system
into a user interface that is both comprehensive and simple to operate. It is based on the Genie-PC software
environment using the custom tools to create a fully interactive and proceduralized, graphical user interface.
ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HudopMaig oT IocTasIlyKa/paspaboranka
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Accounting: Spectrometer
U-Pu InSpector 1 1 7
MODEL:
SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): U, Pu, Np, Am
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Canberra Industries, Inc.

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The U-Pu InSpector is a portable instrument that can measure the isotopic composition of samples containing
uranium and/or plutonium without tedious efficiency calibration and without the need for skilled operators.
PRINCIPLES OF OPERATION

The spectra are automatically acquired, analyzed and stored with the help of MGA software which has been
integrated with dedicated, application specific measurement and analysis procedures.

This shield reduces the intensity of the background gamma rays in the important 100 keV region by 23 orders of
magnitude. At 200 keV, the attenuation is still four orders of magnitude.

FUNCTIONAL BLOCKS

- shielded Low Energy Germanium (LEGe) detector

- Multi-Attitude Cryostat (MAC)

- InSpector portable spectroscopic station

- notebook computer

- Multi-Group Analysis (MGA)

- rugged metal carrying case

- collimator insert
SPECIFICATIONS
Energy region 84 keV to 130 keV (for uranium)
below 210 keV (for plutonium)
Detector active surface area 5 cm"2
Resolution (FWHM) at 122 keV (550-600 eV) at rates
up to 50,000 counts per second
Measurement time few minutes
Accuracy within 1%
SOFTWARE

The Multi-Group Analysis software for plutonium (MGA) has been developed by Ray Gunnink [1] to analyze
plutonium gamma-ray spectra to accurately determine the relative abundances of plutonium and other actinides
in a sample. It requires only energy calibration and can be used to measure virtually any size and type of
plutonium sample. The masses of other actinides in the sample, like Am-241, Np-237 and U-235 are given
relative to the total plutonium mass. MGA also calculates the total uranium to plutonium (tot U/Pu) ratio.
The specially designed U-Pu InSpector counting procedure software combines all of the separate features of the
system into a user interface that is both comprehensive and simple to operate. It is based on Canberra’s Genie-
PC software environment which offers extensive customization. These tools were used to create the U-Pu
counting procedures software - a fully implemented turnkey application for making uranium and plutonium
isotopic measurements.

ADDITIONAL INFORMATION
REFERENCES
R. Gunnink: MGA: A Gamma-Ray Spectrum Analysis code for Determining Plutonium Isotopic Abundances.
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LLNL report: UCRL~LR-103220, April 1990.
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Accounting: Spectrometer
DART Portable High-Performance Multichannel Analyzer 1 1 8
MODEL: DART
SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Active, Passive
MEASURED PROPERTIES: Isotopic Composition

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Field

DEVELOPER: EG&G Instruments, Inc. ORTEC

MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION

PURPOSE

DART is battery-operated MCA for performing high quality laboratory-grade gamma spectroscopy in the field.
PRINCIPLES OF OPERATION

Accompanied by a germanium detector in the field, DART will typically provide 7 hours of operation without a
battery change. "Field mode” operations allows DART, without a PC, to acquire MULTIPLE spectra in the
field, each at the push of a button, and then to retain them in flash memory for later processing. DART,
powered from mains, may be used in a fixed location for unattended monitoring applications; the internal
batteries provide uninterruptable power supply (UPS) data acquisition protection.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Power supply 6 Volt Nicd

Contg'.nuous operation 7 Hours without a battery change in typical
operation at 50% duty cycle
5-1/2 hours at 100% duty cycle

Overall size 9.2 cm x 14 cm x 29.8 cm

Weight 5-1/4 pounds with batteries

SOFTWARE

MAESTRO for Windows; MGA-BI VO1.1 (LLNL) and PC/FRAM-BI V2.3 (ILANL): actinide isotopic ratio
analysis codes, licensed by ORTEC HMS-III hold up software, GammaVision, and Program ISOTOPIC.
ADDITIONAL INFORMATION

REFERENCES

R.M.Ketser, T.R. Twomey. “Development in High-Performance Spectrometer System for Safeguard
Applications”. 38-th INMM Annual Meeting Proceedings, July 20-24, 1997, Phoenix Arizona
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Accounting: Spectrometer
DSPEC Digital Gamma-Spectrometer 1 1 9
MODEL: DSPEC
SUPPLIER: EG&G Instruments, Inc. ORTEC
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: EG&G Instruments, Inc. ORTEC
MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION
PURPOSE

DSPEC incorporates digital Signal technology, and achieves the optimum resolution from each HPGe detector,
even when ultra high throughput is required. It sobves the ballistic deficit problem associated with large Ge
detectors, and achieves high stability of resolution and peak shape over a wide range of count rates and
operating conditions. DSPEC allows one to precisely match the instrument settings to a specific detector, via an

‘infinitely" variable integration-time selection. Vital system functions can be continuously observed by the new
InSight virtual oscilloscope.

PRINCIPLES OF OPERATION
State-of-the-Art signal processing for HPGe gamma spectroscopy.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Power supply External Power
Overall size 3l cm x 35 cm x 14 cm
Weight 7.7 kg

SOFTWARE

Maestro TM, MGA-B1 vol.1 (LLNL) and PC/FRAM-B1 (LANL), GammaVision, and Program ISOTOPIC.
ADDITIONAL INFORMATION
REFERENCES

R.M.Keyser, T.R. Twomey. “Development in High-Performance Spectrometer System for Safeguard
Applications,” 38-th INMM Annual Meeting Proceedings, July 20-24, 1997, Phoenix, Arizona
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Accounting: Spectrometer
Gamma-Ray Spectrometer ' 1 2 O

MODEL: 92X-1I1
SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Field, Industrial
DEVELOPER: EG&G Instruments, Inc. ORTEC
MANUFACTURER: EG&G Instruments, Inc. ORTEC

DESCRIPTION

PURPOSE

This device is an improvement over the previous model, Spectrum MasterTM: Gamma Spectroscopy
Workstations (92X-W3) described in this catalog.

PRINCIPLES OF OPERATION

The device allows a direct connect to Ethernet Local Area Networks, computer control of all major
functions,triangular filter, computer controlled gain amplifier with patented automatic Pole-Zero circuit.
The advanced features include Mariscotti fast peak search, with nuclide identification by library look-up,
activity, net and gross areas (with uncertainty), centroid and shape for peaks, data protection with "detector
locking” by name and not workstation, comprehensive JOB STREAMING with on-line editing, and integrated
LAN support (CONNECTIONS).

FUNCTIONAL BLOCKS

- digital Spectrum Stabilizer,

- sample changer port, and

- detector bias supply (0-5 kV for Ge detectors, 0-2 kV for Nal detectors)

SPECIFICATIONS
A nonvolatile data memory for 16,384 channels

of 31 counts per channel
Operation temperature range 16 to 32 degrees C
Power input 110/220 v ac, 50/60 Hz
Power consumption 100 watts
Overall size 3l cmX 35 cm X 14 am
Weight 7.7 kg
SOFTWARE

MAESTRO for Windows.
MGA-BI1 vol:1 (LLNL) and PC/FRAM-B1 (LANL), GammaVision, and Program ISOTOPIC.

ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - MubopMaimsg oT nocTaBiiiKa/pa3spaboriuka
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Accounting: Spectrometer
MatchMaker EtherNim Acquisition Interface Module 1 2 1
MODEL:
SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Active, Passive
MEASURED PROPERTIES: Isotopic Composition

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: EG&G Instruments, Inc. ORTEC

MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION

PURPOSE

MatchMaker is a cost-effective way to interface a variety of commercial vendor’s ADC’c into the ORTEC
CONNECTIONS Software Environment, and to applications such as PC/FRAM, MGA, Program Isotopic,
GammaVision, ScintiVision, Maestro etc.

PRINCIPLES OF OPERATION
The ADC is connected directly to the NIM MatchMaker, which then connects to the PC or PC network by the
built-in Ethernet Interface.

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - FHdopMalus oT nocTaBImKa/paspaboTInKa
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Accbunting: Spectrometer
MicroNOMAD Portable, Miniature MCA for Use with Nal(Tl), CZT, 1 22
and Other Moderate-Resolution Detectors
MODEL: MicroNOMAD
SUPPLIER: EG&G Instruments, Inc. ORTEC

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Active, Passive
MEASURED PROPERTIES: Isotopic Composition

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field, Industrial

DEVELOPER: EG&G Instruments, Inc. ORTEC

MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION

PURPOSE

Hardware/Software System to perform gamma spectroscopy. Can be used to collect large amounts of data in
the field in a short time. If line powered, ideal for in-situ networks covering large areas.

PRINCIPLES OF OPERATION

The MicroNOMAD MCA, for Nal-based gamma spectroscopy can store 50 512-channel spectra with bar
codes, out in the field.

FUNCTIONAL BLOCKS

- quality amplifier,

-2k ADC,

- digital stabilizer

SPECIFICATIONS

Storage capacity 50 512-channel spectra with bar codes

Power supply AR batteries

Countinuous time 8 hours of field operation.

Overall size 7.1 cm x 7.1 cm x 21.3 cam

Weight 0.7 kg

SOFTWARE

MAESTRO, ScintiVision, HMS-III hold-up software, CZTU.

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Mindopmainis oT mocTaBHivKa/pa3paboTyrka
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Accounting: Spectrometer
Spectrum MasterTM: Gamma Spectroscopy Workstations 1 23

MODEL: 92X-W3
SUPPLIER: EG&G Instruments, Inc. ORTEC
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY:; Portable
ENVIRONMENT OF USE: Field, Industrial
DEVELOPER: EG&G Instruments, Inc. ORTEC
MANUFACTURER: EG&G Instruments, Inc. ORTEC
DESCRIPTION
PURPOSE

Designed for Gamma Ray Spectrometry with germanium detectors.

PRINCIPLES OF OPERATION

The 92X-W3 SPECTRUM MASTER is com mputer controlled. Distributed processors allow eight 92X-W3
SPECTRUM MASTER or other ORTEC multi-channel buffers to be controlled from a single PC with no
overhead on its resources. It can be integrated into a network environment.

FUNCTIONAL BLOCKS

- Triangular filter,

- computer controlled game amplifier with patented AUTO-PZ circuit,
-computer controlled Digital Spectrum Stablilizer.

- 16k ADC

- 16 k memory,

- detector Bias Supply (0-5 kV for Ge detectors with warmup protection interlock, 0-2 kV for Nal detectors).
SPECIFICATIONS

Power supp Y External Power

Overall size 3l cmx 35 cm x 14 cn
Weight 8.5 kg

SOFTWARE

MAESTRO TM for Windows 3.1

ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - HudopMarus or MOCTaBINMKa/pa3paboTanKa



MC&A Instrumentation Catalog, Version 1, Page 7.149 27-Jun-98

Accounting: Spectrometer
Pu-238 Isotopic Analysis System 1 2 4
MODEL:
SUPPLIER: Lawrence Livermore National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu-238
PHYSICAL FORM(S) OF NM: Oxide

STATUS: Limited Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Lawrence Livermore National Laboratory

MANUFACTURER: Lawrence Livermore National Laboratory
DESCRIPTION

PURPOSE

Designed to measure relative plutonium isotopic abundances of plutonium oxide enriched in Pu-238.
PRINCIPLES OF OPERATION

HPGe detector views the sample from a distance of about 28 c¢m through a 7-cm diameter window in the
sample-shielded enclosure.
FUNCTIONAL BLOCKS

- spectrometer with 20% efficient, coaxial, high-purity germanium (HPGe) detector

- sample-shielded enclosure.

SPECIFICATIONS

Measurement time about 50 minutes

Accuracy better than 1% accuracy for 200 g of plutonium oxide
SOFTWARE

GRPANL code developed at LLNL using twelve selected gamma rays from 152 to 860 keV. MGA code
methodology is used to determine the effects of plutonium self-absorption and the relative plutonium isotopic
abundances.

ADDITIONAL INFORMATION

Tested for Pu-238 enrichments ranging from 20% to 85%. Currently is used at the Westinghouse Savannah
River Company and Los Alamos National Laboratory in US.

Accuracy and precision values were taken from measurements conducted with plutonium oxide remdmg in
cylyndrically-shaped, stainless steel containers (EP60/61).

REFERENCES

1. W.D. Ruhter and D.C. Camp, An Isotopic Analysis System for Plutonium Samples Enriched in Pu-238,

American Nuclear Society Topical Conference, 4th International Conference on Facility Operations, Safeguards
Interface, Albuquerque, New Mexico, September 29 - October 4, 1991

2. R. Gunnink, MGA: A Gamma-Ray Spectrum Analysis Code for Determining Plutonium Isotopic
Abundances, V.1, Methods and Algorithms, UCRL-LR-103220, LLNL, Livermore, 1990

3. R. Gunnink, W.D. Ruhter, and B. Niday, GRPANL: A Suite of Computer Programs for Analyzing Complex
Ge and Alpha-Particle Detector Spectra, V.1, UCRL-53861, LLNL, 1988



MC&A Instrumentation Catalog, Version 1, Page 7.150 27-Jun-98

Accounting: Spectrometer
Generalized-Geometry Gamma-Ray_Holdup Assay 1 2 5

MODEL:
SUPPLIER: Los Alamos National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Element Concentration
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Holdup

STATUS: Limited Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field, Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION

PURPOSE

U holdup detection in three generalized geometries based on the gamma ray spectroscopy.
PRINCIPLES OF OPERATION
A cylindrically collimated gamma-ray detector connected to a portable spectroscopy system automated by a
palm-size controller measures nuclear material in three generalized geometries: a) a small deposit centered in a
relatively large circular field of view, (FOV) b) a narrow, uniform deposit centered in a relatively wide FOV, and
¢) a unform deposit that fills a circular FOV.
FUNCTIONAL BLOCKS
- compact, collimated, shielded Nal(Tl) detector, manufactured by Bicron Corp., is a 1-in.-diameter by 0.5- or
2-in.-thick Nal(Tl) crystal.
- Intermec 9440, manufactured by Intermec Corp., is a programmable, digital, control-and-data-storage unit
that is equipped with a bar-code reader.
- PMCA or M3CA: portable multi-channel analyzer.
SPECIFICATIONS
Weight 2-3 kg
SOFTWARE
Holdup Measurement System II (HMSII) software is written for the controller and PC.
ADDITIONAL INFORMATION
REFERENCES
Generalized-Geometry Gamma-Ray Holdup Assay, LANL Application Note, LA P-94-172, February 1995,
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Accounting: Spectrometer
Plutonium Isotopic Analysis System 1 2 6
MODEL: FRAM
SUPPLIER: Los Alamos National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer

MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES: Isotopic Composition

NUCLEAR MATERIAL(S): Pu

PHYSICAL FORM(S) OF NM:

STATUS: Limited Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Los Alamos National Laboratory
DESCRIPTION

PURPOSE

Used primarily to determine isotopic composition of plutonium in SNM. Allows measurement of ratios and
distributions of isotopes other than plutonium in arbitrary bulk items. No dependency on sample size, shape,
physical or chemical composition, measurement geometry, and container characteristics.

PRINCIPLES OF OPERATION

FRAM analyzes photopeaks from the plutonium isotopes Pu238-241, Am241 and other isotopes such as U235
or Np237, Cm244. Does not require calibration.

FUNCTIONAL BLOCKS

- detector

- data acquisition hardware.

SPECIFICATIONS

Measurement range 100 mg to many kg (limited by criticality)

Measurement time 20 min to 1 hour

Accuracy 0.2% to 3%

Bias less then 1%

SOFTWARE

Designed to analyze pulse-height spectra generated by high-resolution gamma-ray high-purity germanium
detectors.

ADDITIONAL INFORMATION

REFERENCES

Application Note, FRAM Plutonium Isotopic Analysis System, LALP-93-86, November 1993.
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Accounting: Spectrometer
Gamma-Spectrometric Unit 1 2 7
MODEL: CT4-2G
SUPPLIER: PNPI, St-Petersburg Nuclear Physics Institute

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES:  Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY:
ENVIRONMENT OF USE: Industrial
DEVELOPER: PNPI, St-Petersburg Nuclear Physics Institute
MANUFACTURER: PNPI, St-Petersburg Nuclear Physics Institute
DESCRIPTION
PURPOSE

In-process nuclear fuel control (IAE4). .

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

- gamma radiation detection unit based on cadmium telluride P-I-N detector with the thermoelectric
microcooler and amplitude corrector;

- spectrometric amplifier/pulse shaping unit.

SPECIFICATIONS

Energy resolution:
for 122 kev line (Co-57) 1.5 keV - 2.0 kev
for 662 keV line (Cs-137) 2.5 keVv - 3.5 kev

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Undopmanus or MIOCTaBHINKa/pa3paboTauKa
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Accounting: Spectrometer
Scout Nuclear Material ID Kit 1 2 8

MODEL:
SUPPLIER: Quantrad Sensor Division, Applied Flectron Corp.
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, U, Medical and Industrial Isotopes
PHYSICAL FORM(S) OF NM: Metal, Oxide, Solution
STATUS: Serjal Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Industrial, Field
DEVELOPER: Lawrence Livermore National Laboratory
MANUFACTURER: Quantrad Sensor Division, Applied Electron Corp.
DESCRIPTION

PURPOSE

Simple quantitative enrichment measurement device which can be used for inventory verification measurements.
Best for materials with uniform properties.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

Nal detector

SPECIFICATIONS

Proximity of the object up to 6"

Enrichment range high, medium, or low

Sensitivity <50 g U behind 0.5" steel;
1 g Pu behind 0.5" steel.

Accuracy Pu: 1.0E-5 PFA.

Weight 5 -7 kg

SOFTWARE

DOS software was developed by Lawerence Livermore National Laboratory (LLNL).
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - MubopMalus oT HOCTaBIIMKa,/pa3paboTIuka
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Accounting: Spectrometer

Gamma_Spectrometer

MODEL: CHHAPA-01
SUPPLIER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research Institute

of Technical Physics

USE CATEGORY: Accounting

DEVICE TYPE: Spectrometer

MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition

NUCLEAR MATERIAL(S): Pu, U

PHYSICAL FORM(S) OF NM:

STATUS: Prototype

PORTABILITY: ‘

ENVIRONMENT OF USE: Industrial

DEVELOPER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics

MANUFACTURER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics

DESCRIPTION
PURPOSE

Production of the pulse height distribution from the gamma detection unit.

PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS

- Nal detection unit combined with the photoelectric multiplier tube (PMT);
- multichannel analyzer P52-1J1965 (CUHAPA-01) made as an IBM PC plate.

IBM PC plate consists of:
- peak detector;

- analog-to- digital converter (ADC);

- accumulation counter;

- amplifier with the program-controlled-gain-factor;

- low frequency filter with pulse-shaping time of 1 mks;

- program-controlled-discriminator of lower detection level;
- disconnecting unit of the "zero- pole" compensation;

- unit for recovering the constant component;

- program-controlled-unit for setting and stabilization of PMT

high voltage. (HV transformer of PMT power can

be mounted on the analyzer plate, or built-in the detection unit.)

SPECIFICATIONS
Channel number

Channel capacity in RAM plate
Channel capacity with applied software

Input resistance

1024

65536 pulses
4294967295 pulses
1 kOhm

Gain factor range (factor is equal to

the gain production of two
first stage
second stage

Input ADC voltage range
Integral non-linearity
Differential non-linearity

SOFTWARE
Specialized software.

ADDITIONAL INFORMATION

amplifier stages)
1; 2; 4; 8
0,512-1,022 (with
step of 0,002)
0-2.5 v
no more than 0,1%
no more than 1%

Foreign analog: card ACCUSPEC Nal Plus, Canberra.

REFERENCES

Supplier/Developer Data - HudopMarnia or MocTaBUKa/pa3paboTINKa
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Accounting: Spectrometer
Spectrometeric Device for the Gamma Energy Analysis and Flux Density 1 3 O
Control

MODEL: CCru2
SUPPLIER: RIPI; Research Institute of Pulse Technique

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma
\ Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Field
DEVELOPER: RIPT, Research Institute of Pulse Technique
MANUFACTURER: RIPT, Research Institute of Pulse Technique
DESCRIPTION
PURPOSE

Detection of gamma sources that create a particle flux density close to natural background; detection of a level
exceeding some predetermined level triggers alarm signal; gamma energy analysis; automatic identification of a
number of radioisotops, and evaluation of the nuclide gamma activity.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
- detector
- ADC
SPECIFICATIONS
NaI (Tl) detector D40 mm x 40 mm
Gamma sensitivity for energy 100x3B-1, 2MsB 10cm™2
ADC digit number 8
Transformation time 30 ms
Exposure time 1-999 sec
Power supply =20-24B

with a charge device 220v, 50Hz
Max. input rate 3E+4 cps
Overall size 290 mm x 330 mm x 140 nm
Weight 8 kg

Interface for the coordinate plotter
Interface for the cassette recorder

SOFTWARE
Program compatibile with RT-11.

ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - Vndopmamid oT nocTaslmKa/paspaborenka (Katanor nponykinm HUWHT)
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Accounting: Spectrometer

Spectrometric Device for Gamma Energy Analysis

MODEL: CMTH2

SUPPLIER: RIPT, Research Institute of Pulse Technigue

USE CATEGORY:
DEVICE TYPE:
MEASUREMENT METHOD:

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:

PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER:
MANUFACTURER:

PURPOSE
Gamma energy analysis.

PRINCIPLES OF OPERATION

Accounting
Spectrometer
Gamma

Passive
Radiation Intensity

Serial Production
Portable
Field

RIPT, Research Institute of Pulse Technique
RIPT, Research Institute of Pulse Technique

DESCRIPTION

FUNCTIONAL BLOCKS

- Nal(T1) detector

- recorder with ADC

Supplied with NoteBook PC

SPECIFICATIONS

Detector
NaI(Tl)crystal D63 mm X 63 mm
Gamma sensitivity for 100keV-1,2 MeV 24 cm"2

Recorder
ADC digit number 10
Max. number of counts per channel 2716 - 1
Transformation time 40 mks
Exposure 1-9999 sec
Max. input rate 1E+5 cps
Power supply =10-12 Vv

with recharge device 220B, 50 Hz

Overall size

Weight
Storage capacity
Interface

SOFTWARE
ADDITIONAL INFORMATION

131

190 mm x 300 mm x 300 mm

8 kg
for 15 spectra
RS-232

Program compatible with MS-DOS 6.00 or later versions.

REFERENCES

Supplier/Developer Data - Mrdopmaius oT HocTaBIIUKa/paspatoTauka (Karanor nponykinm HUAWT)
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Accounting: Spectrometer

Hand-Held All-Weather Spectrometer of the Nuclear Radiation

132

MODEL: ITIPOCIHEKT-HC (co cyunmuaasayuonnviv BJI), IIPOCIHEKT-HII (c

noaynpogooruxossim BJI)

SUPPLIER: SNIIP- Green Star, Ltd.

USE CATEGORY:
DEVICE TYPE:
MEASUREMENT METHOD:

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:

Accounting
Spectrometer
Gamma

Passive

Isotopic Composition
Pu, U

Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: SNIIP- Green Star, Ltd.

MANUFACTURER: SNIIP- Green Star, Ltd.
DESCRIPTION

PURPOSE

Precise measurements under field conditions for the determination of the isotopic composition and the surface

or specific activity and the exposure dose rate.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
Delivery set includes:

- "TIpoCnexr-H"- Analyzer
- detector

- Power supply providing the operation from AC V=220V, =50 Hz, and also battery recharge.

SPECIFICATIONS
Number of channels

Channel capacity

Number of quantization levels
Conversion frequency

Integral non-linearity
Differential non-linearity

Gain factor:
the first range
the second range

High voltage (power supply of
ionizing radiation detectors):
the first stage
the second range
High voltage polarity
Power supply

Independent continuous operation
Operation temperature range

Overall size
Weight
with rechargeable battery unit
SOFTWARE
Provided with software

ADDITIONAL INFORMATION

1024, 2048, 4096
2724

512-4096

100 MHz

0.05%

1%

5-80
50-800

4.5 XV (1 mka)

1.5 kv (500 mka)

any

from built-in rechargeable batteries;
from AC 220 Vv, 50 Hz through an external
power supply (a recharge device)

16 hours
from -30'C to +50'C

250 mm x 115 mm x 260 mm
2.5 kg
5 kg

s T L e T T e
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ADDITIONAL INFORMATION

Storage up to 160 spectra for 1024 channels per each

Spectrometers are provided (on demand) with miniprinters with the independent power supply and the floppy
disc drivers.

REFERENCES
Supplier/Developer Data - VinbopMaims oT nocTaBIuvKa/paspaboTauka

27-Jun-98




MC&A Instrumentation Catalog, Version 1, Page 7.160 27-Jun-98

Accounting: Spectrometer
Installation for the X-Ray Fluorescent Analysis 1 3 3
MODEL: CIIPYT-50
SUPPLIER: SNIIP- Green Star, Ltd.

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: XRF

Passive
MEASURED PROPERTIES: Element Concentration
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER: SNIIP- Green Star, Ltd.
MANUFACTURER: SNIIP- Green Star, Ltd.

DESCRIPTION

PURPOSE

Rapid automatic determination of the element mass concentration (from ultra low concentrations of micro
admixtures to macro contents) in the analyzed substance.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
SPECIFICATIONS
Determined elements range from Na to U
Simultaneous determination up to 18 elements
Sample preparation time 5 min - 10 min.
Analysis time 5 min - 15 min.
Detection limit

in solutions 1E-5%

in solid samples 5E-3%
SOFTWARE
Software is included.
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - FHdopMamus oT [ToCTaBIKa/paspaboTIiKa
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Accounting: Spectrometer
Laboratory Spectrometric System 1 3 4
MODEL: LSPS-50
SUPPLIER: SNIIP- Green Star, Ltd.
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Laboratory

DEVELOPER: SNIIP- Green Star, Ltd.

MANUFACTURER: SNIIP- Green Star, Ltd.
DESCRIPTION

PURPOSE

Precise nuclear spectrometric measurement in laboratories. Device provides the specific and volume activity of
gamma emitting nuclides with high precision.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS

- IBM-PC;

- SBS-50 single board spectrometer (installed in PC);

- semiconductor detection unit;

- 50 mm or 100 mm Pb low background shield with Cd and Cu absorbing liners of 400 kg and 800 kg weight ,
Tespectivly;

- a set of the spectrometer emulation and spectrum process codes.

Complex can be provided with Ge(Li) semiconductor detectors of the own production or with the following
types of EG&G ORTEC(USA) HPGe detectors :

- GEM series ( p-type germanium for 40 keV - 10 MeV energy range );

- GMX series (n-type germanium for 3 keV - 10 MeV energy range );
- LoAX series for the nuclear fuel cycle material spectrometry (lanthanide series, actinides in 3 keV - 400 keV

energy range )
SPECIFICATIONS
SOFTWARE

Integrated set of the spectrometer control software, the nuclide library, the spectrum processing program.
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - Wndopmauus oT nocTasIMKa/paspaboTauxa
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Accounting: Spectrometer

Multichannel Spectrometer

135

MODEL: Koaubpu

SUPPLIER: SNIIP- Green Star, Ltd.

USE CATEGORY:
DEVICE TYPE:
MEASUREMENT METHOD:

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:

PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER:
MANUFACTURER:

PURPOSE

Accounting
Spectrometer
Gamma

Passive

Isotopic Composition
Pu, U

Prototype

Hand-held

Field

SNIIP- Green Star, Ltd.
SNIIP- Green Star, Ltd.

DESCRIPTION

Determination of U-235 enrichment, plutonium isotope composition, radionuclide analysis and elemental

analysis.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS

Built-in display and keypad (16 keys).
Operates with Nal(T1), Cs(Tl), Ge and Si detectors.

SPECIFICATIONS
Number of channels

Integral non-linearity

Differential non-linearity

Storage capacity

Continuous operation time
with AA type batteries
with accumulators

Overall size

Weight

SOFTWARE

up 512 to 2048
0,05%

1%

up to 100 spectra

20 hours

8 hours

30 mm x 85 mm x 150 mm
300 kg

Programs are fed in through the standard RS infrared - wireless interface from PC.

ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - udopmanyig oT IocTaBIuKa/paspaboTInKa
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Accounting: Spectrometer

Portable Spectrometric Systemm Based on Scintillation Detector

136

MODEL: MSPS-50Sc

SUPPLIER: SNIIP- Green Star, Ltd.

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:
STATUS: Senial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Field
DEVELOPER: SNIIP- Green Star, Ltd.
MANUFACTURER: SNIIP- Green Star, Ltd.

DESCRIPTION

PURPOSE

Determination of the volume, specific or surface activity of radionuclides and dose rate from the radiation of
each radio nuclide in the most common source-detector configurations.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

- Notebook PC;

- SBS-50 single board spectrometer;

- Nal or CsI scintillation detector of own production of any sizes and configurations.

Can be provided with Notebook PC and rechargeable batteries (up to 20 hours of continuous operation),
battery adapters, recharge devices, tripods for operation in field conditions, shock resistant cases for
transportation, special mini printers, devices for filling detectors with nitrogen and so on.

SPECIFICATIONS

SOFTWARE

Carries out the control of all functions and parameters of the spectrometer and processes the spectrometric data
obtained to determine the volume, specific and surface activity of radionuclides and radiation dose rate from
each radionuclide in most common source-detector configurations.

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - FlH}opMalus oT nocTaBivKa/paspaboravka
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Accounting: Spectrometer
Portable Spectrometric System Based on Semiconductor Detector 1 3 7

MODEL; MSPS-50Ge
SUPPLIER: SNIIP- Green Star, Ltd.
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Field

DEVELOPER: SNIIP- Green Star, Ltd.

MANUFACTURER: SNIIP- Green Star, Ltd.
DESCRIPTION

PURPOSE

Determination of the volume, specifie or surface activity of radionuclides and dose rate from radiation of each
radionuclide in the most common source-detector configurations.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS
- Notebook PC ;
- SBS-50 single board spectrometer;
- semiconductor detectors Ge(Li) of own production or with the following types of EG&G ORTEC(USA)
HPGe detectors:

- GEM series ( p-type germanium for 40 keV - 10 MeV energy range );

- GMX series (n-type germanium for 3 keV - 10 MeV energy range );

- LoAX series for the nuclear fuel cycle material spectrometry (lanthanide series, actinides in 3 keV - 400 keV
energy range )
Can be provided with Notebook PC and also with rechargeable batteries (up to 20 hours of continuous
operation), battery adapters, recharge devices, tripods for operation in field conditions, shock resistant cases for
transportation, special mini printers, devices for filling detectors with nitrogen and so on.
SPECIFICATIONS
SOFTWARE
Carries out the control of all functions and parameters of spectrometer and provides the processing of the
spectrometric data to determine the volume, specific and surface activity of radionuclides and dose rate from
radiation of each radionuclide in the most used source-detector configurations.
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - WndopMaums oT nocraBHmKa/pa3paboTauKa
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Accounting: Spectrometer
Scintillation Spectrometric Installation 1 3 8
MODEL: SSPU-57
SUPPLIER: SNIIP- Green Star, Ltd.

USE CATEGORY: Accounting

DEVICE TYPE: Spectrometer

MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Laboratory

DEVELOPER: SNIIP- Green Star, Ltd.

MANUFACTURER: SNIIP- Green Star, Ltd.
DESCRIPTION

PURPOSE

Determination of the specific activity of gamma emitting nuclides
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS
- IBM-PC;
- SBS-50 single board spectrometer (built-in in PC);
- CsI(TI) 2"x2" detector assembly;
- Pb shield of 50 mm thickness on the special stand;
- a set of programs of the spectrometer emulsion and spectrum processing.

SPECIFICATIONS

Sensitivity limit 1-3 Bg

Resolution 7% on 662 keV line of Cs-137
Shield weight less than 80 kg

SOFTWARE

Integrated set of the spectrometer control codes, nuclide library, a program for the spectrum processing by two
algorithms: the full-energy peak analysis and correlation spectrum analysis by using standard samples ensuring
the highest precision and reliability of the results. Ensures the determination of individual nuclides in the
presence of other nuclides, and measurement of the activity of each nuclide present.

ADDITIONAL INFORMATION
Csl spectrometric scintillator developed by SNIIP Green Star has the energy resolution comparable to the best
of Nal(TI) crystals with higher density (4.51 g/sm*3) and higher atomic number.

REFERENCES
Supplier/Developer Data - HHdopMalmsa oT HOCTaBINMKa,/paspaboTIuKa
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Accounting: Spectrometer

Single Board Spectrometer

139

DESCRIPTION

Lingle boara opectromeier
MODEL: SBS-50

SUPPLIER: SNIIP- Green Star, Ltd.
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE:
DEVELOPER: SNIIP- Green Star, Ltd.
MANUFACTURER: SNIIP- Green Star, Ltd.
PURPOSE

This single board spectrometer serves for the determination of the gamma emitting nuclide specific activity as

part of a spectrometric system.
PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
- amplifier channel,
- ADC,
- power supply for preamplifier,
- high voltage power supply for the detection unit
SPECIFICATIONS
(Typical values are in brackets):
Number of channels
Conversion frequency
Integral non-linearity
Differential non-linearity
Amplifier pulse-shaping time constant
Gain factor:
the first range
the second range
High voltage:
the first range
the second range
High voltage polarity
Power consumption
Board length
Board weight

SOFTWARE

8192; 4096; 2048
100 MHz

0.05% (0,02)

1% (0.5) i
2 mks; 4 mks; 8 mks

5-80
50-800

1.5 kv (300 mka)
4.5 kV (1 mka)
negative, positive
0.7 Wt

136 mm

200 g

Computer code for the spectrum processing uses the original algorithms to search and identify nuclides and
elements, performs the quantity analysis of the activity and element content.

ADDITIONAL INFORMATION

SBS-50 (modifications: ST-standard, SC - for scintillation detectors, LP - for the low power consumption for

the portable Notebook, Laptop PC)
REFERENCES

Supplier/Developer Data - MndopMainia oT OCTaBIMKa/pa3paborinka
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Accounting: Spectrometer

Spectrometric Rate Meter, "Kynoa”

MODEL: PIIT-09.1T
SUPPLIER: SNIIP-Automatics
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): U

PHYSICAL FORM(S) OF NM:

STATUS: Limited Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field, Industrial

DEVELOPER: SNIIP-Automatics

MANUFACTURER: SNIIP-Automatics
DESCRIPTION

PURPOSE

Detection, identification, quality and quantity control of fissile and radioactive materials, uranium enrichment
control in samples and in containers, with wall thickness correction, as well as preliminary control of materials
of unknown origin. .
PRINCIPLES OF OPERATION

Gamma radiation spectra are collected in 256 channels. Data obtained are processed at measurement location
by using of algorithms written in the device memory. For uranium enrichment control two techniques are used:
1) two regions of detected spectrum are selected - around 186 keV energy line and in the higher energy
spectrum region. The second energy window is used for accounting of background in 186 keV window . To
determine constants used by algorithm it is necessary to perform a preliminary calibration using two known
samples;

2) the spectrum region near line 186 keV is fitted by Gauss curve. One sample is needed for the device
calibration.

Operation ability testing is carried out by internal programs and using of standard radioactive sources.
FUNCTIONAL BLOCKS

Delivery set consists of:

-PIIT™-09I1 console

-external scintillation detection unit on base of Nal(Tl) crystal (crystal sizes can be chosen for specific task;
typical unit has crystal with size 25 mm x 25 mm) or CsI(TI)

-recharging unit

-accumulator set

-main power unit

-collimator (on demand)

-software diskette

-cormmunication cables

-documentation

SPECIFICATIONS

Channel number (quantum levels) 256

Gamma radiation energy range detected from 30 keV to 3000 keV

Maximum integral count rate up to 3E+4, cps

Integral non-linearity no more than 2%

General own error no more than 2%

Relative error (on two sigma level) 4-5% of uranium enrichment

in samples
Energy resolution on line 662 keV 8-10%
Interface RS-232
Console weight (with accumulators) 0,6 kg

Overall size
Detection unit weight (crystal 25x25mm)

200 mm x 100 mm x 40 mm
no more than 0,4 kg
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Detection unit length (crystal 25x25 mm)
Cable length (can be increased)
Power supply requirements:
-nominal voltage (4 built-in
accumulators, size AA)
~continuous operation time without
accumulator recharging
-supply power
at 1E+3 cps input rate
~main power supply unit
Operation conditions (depending on
the display type)
Device transportation is produced
in a package at temperature of

SOFTWARE
Software includes:

220 mm
1m

5v

24 hours

no more than 250nW
220V/5v

-5'C(-10'C) to +50°'C

-10'C to +50'C

-typical operation modes of multichannel analyzer (spectrum and its parts scaling, cursor movement along a
spectrum with the indication of a channel number and counts numbers in it, calibration of energy device scale
by two gamma lines, the energy resolution determination of chosen spectrum line, adjusting of energy windows

and calculation of total pulse number in them);

-program of the uranium enrichment determination on two and one window techniques with the estimation of
statistical error (on two sigma level). Accounting of the wall thickness and materials to work with containers is

provided;

-program fo rdetermination of counts and their relation in chosen energy windows (from 1 to 4);

-program for spectrum archivation and extract from archive;

-program for identifying of unknown radioactive materials (by the spectrum library (15-20));
~-program for data transferring to an external computer;

-program for device operation by external computer control.

ADDITIONAL INFORMATION

Warranty - 18 months from the beginning of operation or after warranty storage time.

Warranty storage time - 6 months.

Preservation of device for a long term storage - 3 years.

Delivery time - from 1 to 6 months.
REFERENCES

Supplier/Developer Data - FudopMaiins oT IocTaBIlyKa/paspaboTauka
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Accounting: Spectrometer
Gamma_Spectrometer with Scintillation Detector 1 4 1

MODEL: I'amma-1C

SUPPLIER: SPC Aspect

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Laboratory
DEVELOPER: SPC Aspect
MANUFACTURER: SPC Aspect

DESCRIPTION

PURPOSE

Quantitative and qualitative analysis of a variety of samples for gamma emitting nuclide content. The device can
be used for nondestructive NM control.

PRINCIPLES OF OPERATION

Gamma energy transformation to electrical pulses of proportional amplitude, and their subsequent detection
and analysis by a multichannel analyzer.
FUNCTIONAL BLOCKS

Delivery set includes:

- The BIC-T scintillation detection unit with the Nal(Tl) crystal (63x63) (Other crystal size is available on
demand);

- ATITTI-1K ADC;

- Pb screen-shield;

- IBM PC, printer;

- applied software.

SPECIFICATIONS

Energy range 50 - 3000 kev
Integral non-linearity + 1%

Max. input statistical rate no less than 50000 cps
Relative energy resolution

on the line of 661.66 keVv no less than 8% hours
Continuous operation time no less than 24 hours
Operation state settling time no more than 30 min
Time instability during continuous

operation time no more than 1%

Min. measured activity of
the external gamma background level
of 16 mkR/hour in 1 hour on the line

of 661,66 kev (Cs-137) 2.5 Bq
Th-232 1.5 Bg
Activity measurement error
(point geometry) 20 %
(non point) 30 %
Overall size:
detection unit BIC-T 90 mm X 90 rm x 310 mm
Pb screen-shield 750 nm x 600 mm x 600 mm
PC 400 mm x 400 mm x 600 mm
printer 400 mMm x 400 mm x 200 mm
Weight :
detection unit no more than 2 kg

Pb screen-shield no more than 180
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PC with ADC module and printer no more than 30 kg
Power supply 220 v, 50 Hz
Power consumption no more than 250 W
SOFTWARE

The software ensures has the following capabilities:

- spectrum measurement with the display in "live" and real time;

- calibration in terms of energy, efficiency and peak shape;

- automatic spectral analysis, including peak search, the nuclide identification, the nuclide activity calculation,
the spectrum and storage results on flexible and/or hard disks;

- the visual representation of spectra and results of their processing on the PC display;

- the possibility of spectrum and results printing in the graphical mode;

- the possibility of combining the spectrum collection process and PC running for the other tasks.
Spectrometer can be used with other software.
ADDITIONAL INFORMATION
The possibility of including as spectrometers parts of any additional units such as fax~-modem.
Warranty operation - 12 months
Life time - no less 8 years.
Possible delivery time - from 3 to 6 months.

REFERENCES

Supplier/Developer Data - HudopMalnig OT IIOCTaBIINKAa/pa3paboTIuKa
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Accounting: Spectrometer
Gamma_Spectrometer with Semiconductor Detector 1 42
MODEL: I'amma-11IT
SUPPLIER: SPC Aspect

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Laboratory
DEVELOPER: SPC Aspect
MANUFACTURER: SPC Aspect

DESCRIPTION

PURPOSE

Intended for the quantitative and qualitative analysis of various types of samples (radioactive materials, food,
building materials, raw materials and so on) for gamma emitting nuclides content. The device can be used for
nondestructive NM control.
PRINCIPLES OF OPERATION

Gamma energy transformation to electrical pulses of proportional amplitude, and their subsequent detection
and analysiS by a multichannel analyzer.
FUNCTIONAL BLOCKS

Delivery set includes:

- semiconductor detector: high purity germanium or Ge(Li) (on demand) with preamplifier;
- AUII-8K ADC; '

- spectrometric chain in the NIM constructive or in the modular design;

- combined Pb screen-shield;

- IBM PC, printer;

- applied software.

SPECIFICATIONS

Energy range 50 - 3000 kev
Integral non-linearity +0.05%

Max. input statistical rate no less than 50000 cps
Energy resolution on the line of 1.33 MeV 1.8 kevV - 3.5 keVv
Continuous operation no less than 24 hours
Operation state settling time no less than 30 min

Min. measured activity at
the external gamma background level
of 16 mkR/hour, in 1 hour,

on the line of 661, 66keV 0.5 Bg
Power supply 220 vV, 50 Hz
Power consumption no more than 250 W
Overall size:
Pb screen-shield no more than 570 mm x 570 mm x 1100 mm
PC no more than 400 mm x 400 mm x 60 mm
printer no more than 400 mm x 400 mm x 200 mm
Weight:
Pb screen-shield no more than 600 kg
detector no more than 20 kg
PC with ADC module and printer no more than 30 kg
SOFTWARE

The software has the following capabilities:
- spectrum measurement with the display in "live" and real time;
- calibration in terms of energy, efficiency and peak shape;
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- automatic spectral analysis, including peak search, the nuclide identification, the nuclide activity calculation,
the spectrum and storage results on flexible and (or) hard discs;
- the visual representation of spectra and results of their processing on the PC display;
- the possibility of spectrum and results printing in the graphical mode;
- the possibility of combining the spectrum collection process and PC running for the other tasks.
Spectrometer can be used with other software.
ADDITIONAL INFORMATION
Warranty operation - 12 months
Life time - no less 8 years.
Possible delivery time - from 3 to 6 months.
REFERENCES

Supplier/Developer Data - UudopMaimg or HocTaBlmKa/pa3spaboTInka
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Accounting: Spectrometer
Portable Scintillation Gamma-Spectrometer 1 43

MODEL: I'amma-1C/NBI

SUPPLIER: SPC Aspect

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field, Laboratory
DEVELOPER: SPC Aspect
MANUFACTURER: SPC Aspect

DESCRIPTION

PURPOSE

Quantitative and qualitative analysis of different samples for gamma emitting nuclides content under harsh
conditions. Spectrometer can be used for the nondestructive NM control.

PRINCIPLES OF OPERATION :
Gamma energy transformation to electrical pulses of proportional amplitude, and their subsequent detection
and analysis by a multichannel analyzer.
FUNCTIONAL BLOCKS

Delivery set includes:

- BAC-T scintillation detection unit with 63x63 Nal(T1) crystal;

- portable multichannel pulse height analyzer, AI-SK/NB;

- Pb collimator;
- NoteBook computer;
- applied software.
SPECIFICATIONS
Detected energy range 50 keV - 3000 kev
Integral non-linearity +1%
Maximum input pulse rate 50000 pulses/s
Relative energy resolution on 661 keV line no more than 8%
Continuous operation time:
main 220 Vv, 50 Hz no less than 24 h
from built-in accumulators no less than 6 h
Operation state setting time no more than 30 min
Time instability during continuous
operation no more than 1%
Overall size:
detection unit BJC-T'S 90 mm x 90 mm x 310 mm
analyzer 2600 mm x 160 mm x 57 mm
Weight:
detection unit BJIC-T'S no more than 2 kg
analyzer no more than 2 kg
SOFTWARE

The software has the following capabilities:

- spectrum measurement with the display in "live” and real time;

- calibration in terms of energy, efficiency and peak shape;

- automatic spectral analysis, including peak search, the nuclide identification, the nuclide activity calculation,
the spectrum and storage results on flexible and (or) hard discs;

- the visual representation of spectra and results of their processing on the PC display;

- the possibility of spectrum and results printing in the graphical mode;

- the possibility of combining the spectrum collection process and PC running for the other tasks.
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Spectrometer can be used with other software.

ADDITIONAL INFORMATION

Spectrometer has all interfaces of standard IBM PC.

Warranty - 12 months.

Life time - no less than 8 years.

Spectrometer is provided with the post-warranty and software support.
REFERENCES

Supplier/Developer Data - VndopMallusa oT HocTaBIIwKa/pa3paboTIuKka
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Accounting: Spectrometer
Semiconductor Alpha Spectrometer 1 4 4
MODEL: C24-13IT
SUPPLIER: SPC Aspect

USE CATEGORY: Accounting

DEVICE TYPE: Spectrometer

MEASUREMENT METHOD: Alpha
Passive

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Laboratory
DEVELOPER: SPC Aspect
MANUFACTURER: SPC Aspect
DESCRIPTION
PURPOSE

Designed to measure the alpha particle energy distribution. Can be used for the quantitative and qualitative
analysis from different environment samples.
Spectrometer can be used for:
- non-destructive NM control;
- process control in plant radischemical laboratories;
- monitoring environment objects, foods, agricultural and cattle-breeding products ;
- Jast control of aerosol emissions in the atmosphere and air from the radiation dose monitoring facility
(sampling is performed by ADA-PCII-20 filters, no sample preparating is maded;
- medicine laboratories.
PRINCIPLES OF OPERATION
Transformation of alpha particle energy in the sensitive volume of a semiconductor detector to electrical pulses
of the proportional amplitude with subsequent processing by multichannel analyzer.
FUNCTIONAL BLOCKS
Delivery set includes:
- minicrate “VECTOR?”;
- low voltage power unit, BITH-01;
- alpha spectrometer unit, CBA-13IT;
- AIIII-1IK ADC;
- HBP-1.25[ vacuum pump;
- IBM PC ;
- printer;
-~ applied software;
- operational documentation;
- interface parallel cable.
Detection unit - semniconductor Si jon-implanted detector.
Delivery set can also include additional detectors of different size as well as the procedures for sample
preparation.

SPECIFICATIONS
Detected energy range 3 Mev - 9 MeV
Detector area (chosen on demand) 3000 mm~2, 1000 mm~2, 400 nm~2

Absolute spectrometer energy resolution for 5.15 MeV line and detection efficiency for
source Pu-239:

semiconductor detection efficiency resolution
detector area from a distance of 5 nm from a distance of
mm"2 to detector, $ 25 mm, kev
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3000 no less than 35 no more than 90

1000 no less than 25 no more than 60

400 no less than 20 no more than 40
Analyzer channel number 1024

Integral non-linearity no more than 10 keVv

Time instability for 24 hours

of continuous operation no more than 10 keVv
Temperature instability no more than 2 kev/'C
Maximum statistical pulse rate no less than 10000 pulses/sec

Overall size:
mini-crate with units C3A-13I1 and BHH-01 360 rn x 410 mm x 250 mm

vacuum pump HBP-1.25[ 136 mm x 340 mm x 190 mm
Weight:

mini-crate with units C3A-13I and BHH-01 15 kg

vacuum pump HBP-1.25[ 10 kg

SOFTWARE

The software has the following capabilities:
- spectrum measurement with the display in "live” and real time;
- calibration in terms of energy, efficiency and peak shape;
- automatic spectral analysis, including peak search, the nuclide identification, the nuclide activity calculation,
the spectrum and storage results on flexible and (or) hard discs;
- the visual representation of spectra and results of their processing on the PC display;
~- the possibility of spectrum and results printing in the graphical mode;
- the possibility of combining the spectrum collection process and PC running for the other tasks.
Spectrometer can be used with other software.
ADDITIONAL INFORMATION
Warranty - 12 months.
Life time - no less than 8 years.
Approximate delivery time - from 3 to 6 months.
REFERENCES

Supplier/Developer Data - UudopMamms oT mocraBiiKa/pa3spaGoTInKa
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Accounting: Spectrometer
Installation "SPANDEM"” 1 4 5

MODEL:

SUPPLIER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
end Power Engineering

USE CATEGORY: Accounting

DEVICE TYPE: Spectrometer

MEASUREMENT METHOD: XRF, Gamma
Active

MEASURED PROPERTIES: Container Wall Thickness, Isotopic composition
NUCLEAR MATERIAL(S): U, Pu
PHYSICAL FORM(S) OF NM: Container

STATUS: One-of-a-kind

PORTABILITY: Portable

ENVIRONMENT OF USE: Laboratory

DEVELOPER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering :

MANUFACTURER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

DESCRIPTION
PURPOSE

Rapid analysis of the NM isotopic composition, element composition, and wall thickness and containers with
NM. Can be used for the qualitative and quantitative analysis of NM content in products, bulk-materials, ore,
liquid and free-flowing solid wastes.

PRINCIPLES OF OPERATION

Determination of the presence and quantity of any element in the range from phosphorus to trasuranics by X-
ray fluorescence with a sensitivity up to 1E-6 g of element/g of sample. The isotopic abundances of U-233, Pu-
239 and etc. are determined using gamma spectrometry.

FUNCTIONAL BLOCKS

- X-ray source in shielded container

- Si(Li) detector cooled by liquid nitrogen

- NaJ(Tl) spectrometric detector

- IBM PC with built-in power supply for detector- pulse height analyzer

- software set
SPECIFICATIONS
Defined element range:
with single source from Ti to transuranium
with two sources from P to transuranium
Assay time 1...30 min
Sensitivity 0.001 g/g - 0.000003 g/g
particularly for: Pb 1x1E-5 g/g
Sr 5x1E~6 g/g
Mo 2x1E-6 g/g
Fe 5x1E~5 g/g
U 3x1E-6 g/g

When a sample is prepared the sensitivity can be increased up to 1E-8 g/g

U-235 enrichment measurement range
Pu-241 content measurement range
Pu-239 content measurement range

Betection range for element content in cladding

from Ca to transuranics
Shell thickness measurement range

U or Pu content measurement range in MOX

Operation setting time
Number of simultaneously operating
spectrometric detectors

from depleted to 100%
from 0.02%
from 10%

from 0.001% to 100%
from 0.01 mm to 10 mm
from 0.01% to 100%

<3 min

2 (when connected through
trunk - up to 10)
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Weight of laboratory system version
(including Dewar) 30 kg
SOFTWARE
Software set includes:
- spectra acquisition program;
- programs for writing-reading spectrum files, processing spectra and quantity determination of the sample
element content;
- program for displaying of spectra with information on specific elements present in the sample.
ADDITIONAL INFORMATION
Heavy elements (for example, Au, Pb, W and others) including radioactive ones (for example Pu, U and other)
can be detected not only on the sample surface, but under shielding.
Warranty ~ 1 year.
Installation has passed the State Metrological Certification.
REFERENCES

Supplier/Developer Data - HudopMaims oT HOCTaBHMKa/paspaboTIMKa
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Accounting: Spectrometer
PROGRESS-Gamma (SCD) Semiconductor Gamma Spectrometer 1 46

MODEL:
SUPPLIER: VNIIFIRI, SPA DOZA
USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER: VNIIFTRI, SPA DOZA
MANUFACTURER: VNIIFTRI, SPA DOZA
DESCRIPTION
PURPOSE

Determination of the isotopic composition and activity of the gamma-emitting radionuclides, including
radionuclides with a complex or previously unkmown isotopic composition.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS

- detection unit of ITJIK type on the base of Ge(Li) detector of various sensitivity (from OTOK-63 to ATOK-
200) or HPGe detector with efficiency of 10% to 60% and more (manufactured by EG&G ORTEC or
Canberra) with preamplifier and Dewar;

- power supply and pulse amplification units;

- Pb shield (thickness of 5 or 10 cm);

- ADC board (4K or 8K) or a separate analyzer unit;

- “PROGRESS-Gamma (IIIIII)” software;

- PC with printer;

- reference activity volume measure (on demand);

-5 -10 Marinelli (semiconductor detector) - volume of 11 or other measuring vessels.

SPECIFICATIONS

Relative energy resolution
on 1332 keV line no more than:

for OTHK 3%

for high purity germanium detector 2%
Detected energy range 0,05-3 MeVv
Integral non-linearity no more than 0,1 %
General measurement error no more than 10 %
Shield weight 350-900 kg
SOFTWARE
"PROGRESS-Gamma (ITTLT)" software.
ADDITIONAL INFORMATION
Warranty - 1 year.
REFERENCES

Supplier/Developer Data - FludopMarms oT TIOCTaBIIMKa,/pa3paboTanka
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Accounting: Spectrometer
X-Ray Fluorescent Spectrometer 1 4 7
MODEL: CIIEKTPOCKAH
SUPPLIER: VNIIFIRI, SPA DOZA

USE CATEGORY: Accounting
DEVICE TYPE: Spectrometer
MEASUREMENT METHOD: XRF

Active

MEASURED PROPERTIES: Element Concentration
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Powder, Solution

STATUS:

PORTABILITY:

ENVIRONMENT OF USE: Laboratory

DEVELOPER: VNIIFTRI, SPA DOZA

MANUFACTURER: VNIIFTRI, SPA DOZA
DESCRIPTION

PURPOSE

Determination of toxic element content (over the background values).

PRINCIPLES OF OPERATION

X-ray fluorescence analysis.

The device can operate both independently and complete with PC.

FUNCTIONAL BLOCKS

The spectrometer and a set of procedures for sample preparation, and measurement (quality and quantity
analysis), codes for the processing of measurement results.

SPECIFICATIONS
Detected element range from Ca (2=20) to U(2=92)
Measurement time 2 min - 15 min
Analyzed sample type solid, liquid, powder
Detection limit for 100 sec:
without sample enrichment 0.00001%-0.01% (1 mg/l - 100 mg/l)
with standard enrichment up to 0.000001% (10 mkg/l)

Relative error (using the sample
concentrating by the method of
the inherent standard)

in range of 0,3-30 mkg/mm2 no more than 30%
Energy resolution 60 ev
Power consumption 100w
X~ray tube power (Mo anode, 40 kV) 5 va
Overall size:
scanning unit 210 mm x 390 mm x 430 mm
control board 260 mm x 130 mm x 330 mm
Weight:
scanning unit 18 kg
control board 6 kg
SOFTWARE
Software for the measurement processing.
ADDITIONAL INFORMATION

Warranty - 1 year.

All procedures and techniques are certificated by "Gosstandard” of RF and approved by environmental
protection agencies.

REFERENCES

Supplier/Developer Data - NHdopMatus oT IOCTaBINMKa/pa3paboTyrka
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Accounting: Waste Measurement System 1 4 8

Packet Monitor
MODEL: G34, G35
SUPPLIER: AEA Technology plc, Harwell Instruments

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: NM Type
NUCLEAR MATERIAL(S): Pu, U, Fission & Activation Products
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: AEA Technology plc, Harwell Instruments
MANUFACTURER: AEA Technology plc, Harwell Instruments

DESCRIPTION
PURPOSE

The G35 Packet Monitor measures and qualifies Dpackages of LLW and free release waste of up to 90 litres in
volume in measurement times of only a few minutes. Alternative configurations (Model G34) can handle
containers up to 200 litres in volume. The G35 offers users a compact, cost effective solution for measuring light
and medium density wastes. It also offers a means of qualifying uncontaminated materials as free release
waste, which can lead to substantial savings in the cost of disposal.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

- multiple sodium iodide detectors

SPECIFICATIONS

For G35:

Cavity dimensiom 600 mm x 440 mm

Measlrement time 300 s

Sensitivity for a matrix

density 0.3 g/ml: <1.7 mg Pu-240 (reactor grade)
<7.5 mg U-235 .
<490 Bg Am-241
<290 Bg Cs-137
<240 Bg Co-60

Accuracy 5-20 %

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Hadopmarmis ot TIOCTaBIIHKa/pa3paboTInKa
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Accounting: Waste Measurement System
Passive Neutron Coincidence Counter 1 49
MODEL: N94
SUPPLIER: AEA Technology plc, Harwell Instruments
USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu-240 + SF isotopes
PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: AEA Technology plc, Harwell Instruments

MANUFACTURER: AEA Technology plc, Harwell Instruments
DESCRIPTION

PURPOSE

The Model 94 Passive Neutron Coincidence Counter is used for the assay of plutonium in waste drums of up to
200 liter capacity; a similar system is available which will accommodate 500 liter waste drums.

PRINCIPLES OF OPERATION

Neutron coincidence counting to determine Pu-240 effective mass. For plutonium masses below the detection
limit for coincidence counting, the N94 can be used in total count mode to give an upper limit on the
plutonium mass. This value is based on the worst case calibration constant, which neglects the contribution of
(alpha,n) events and thus leads to a fail-safe estimation of plutonium mass. However, if the chernical
composition of the waste stream is known, the total count mode can be used as a quantitative measure of the
plutonium content.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Measurement time 1000 s

Sensitivity < 2 mg Pu-240

Accuracy 5-10 %

Cavity dimension fits 200 liter drums (available up to 500 liter drums)
SOFTWARE

DOS/Windows

ADDITIONAL INFORMATION

REFERENCES

P.M.J.Chart et al. Characterization and Optimization of the Harwell Model N94 Passive Neutron Coincidence
Counter for the Assay of Plutonium Contaminated Waste Drums up to 208 Liters. Proc of INMM 33-th Annual
Meeting, pp.1271-1276
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Accounting: Waste Measurement System 1 5 0

Segmented Gamma Scanner

MODEL: G20
SUPPLIER: AEA Technology plc, Harwell Instruments

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu, U, Fission & Activation Products
PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production
PORTABILITY: Stationary )
ENVIRONMENT OF USE: Industrial
DEVELOPER: AEA Technology plc, Harwell Instruments
MANUFACTURER: AFEA Technology plc, Harwell Instruments
DESCRIPTION
PURPOSE

The Harwell/EG&G ORTEC G20 Modular Segmented Gamma Scanner (MSGS) is designed for accurate,
reliable determination of the activities of gamma-emitting radionuclides present in drums of intermediate and
low-level radioactive waste, and uses a standardized modular design.

PRINCIPLES OF OPERATION

The drum to be measured is loaded on a fixed-height turntable. Alongside the turntable, a liquid-nitrogen-
cooled HPGe detector views the drum through a specially-designed, slot-shaped lead collimator. Under
computer control, a lead-screw-operated platform lifts the detector in fixed vertical increments (segments). At
each measurement point, the drum is rotated at 10 RPM, while spectral data are taken for that segment. The
segments are analyzed in turn to produce an assay of the drum's total radieactive material inventory.

FUNCTIONAL BLOCKS

-turntable

- lifting platform

- spectrometer with HPGe detector with slot-shaped lead collimator

- computer

SPECIFICATIONS

Rotate rate 10 RPM

Measurement time 1800 s

Sensitivity (for matrix

density 0.2g/ml) <0.2 g Pu-240 (15-20%)
<5-10 kBg Cs-137 (15-20%)
<5-10 kBg Co-60 (10-15%)

Cavity dimension fits up to 200 liters drums

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - VHdopMaLusa oT MocTaBlHKa/paspaboTIuka
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Accounting: Waste Measurement System
Versatile Passive Neutron Monitor 1 5 1

MODEL: N93
SUPPLIER: AEA Technology plc, Harwell Instruments
USE CATEGORY: Accounting
DEVICE TYPE: ‘Waste Measurement System
MEASUREMENT METHOD: Neutron Coincidence Counting

Passive

MEASURED PROPERTIES:  Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu-240 + SF isotopes
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: AEA Technology plc, Harwell Instruments

MANUFACTURER: AEA Technology plc, Harwell Instruments
DESCRIPTION

PURPOSE

N93 Versatile Passive Neutron Monitor is a series of identical neutron counting modules, which can be used
individually or in any reconfigurable combination of up to eight modules.

Measurements can be made on mg to kg quantities depending on the number of counting modules used and the
chemical and isotopic composition of the Pu.

PRINCIPLES OF OPERATION

The flexible positioning of the counting modules allows the Pu content of almost any waste container to be
assayed, provided that a calibration can be made under similar geometrical conditions.The standard eight
module system can be expanded by the addition of further modules to suit user requirements.
FUNCTIONAL BLOCKS

- 8 neutron counting modules mounted on a wheeled base

on fixing plates (alternatively)

- Model N97 neutron coincidence analyzer

SPECIFICATIONS
Measurement time 1000 s

Sensitivity (for eight slabs

around a 200 1 drum) <4 mg Pu-240
Accuracy - 1-25 %

Cavity dimension up to 200 liter drums

SOFTWARE

DOS/Windows

ADDITIONAL INFORMATION
REFERENCES

B.H.Armitage et al., "A scan a source matrix correction technique for use with a reconfigurable passive neutron
Plutonium assay system,” Nucl. Instrum. & Meth. in Physics Research, 1995, A354, pp. 522-526
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Accounting: Waste Measurement System
TRU Drum Monitor 1 52
MODEL:
SUPPLIER: BNFL Instruments
USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Gamma, Neutron Coincidence Counting
Passive

MEASURED PROPERTIES:  Weight
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: BNFL Instruments

MANUFACTURER: BNFL Instruments
DESCRIPTION

PURPOSE

TRU waste assay for safeguards, criticality, transport and disposal purposes.
PRINCIPLES OF OPERATION
Passive neutron coincidence counting combined with high resolution gamma spectrometry. Advanced and
approved matrix correction techniques. Measurement control, including automatic regular self checking of both
gamma and neutron counting systems. Large dynamic range - fully deadtime corrected. Loading and unloading
of drums via roller conveyor or directly onto turntable.
System boot-up, test and background determination is automatic. In normal operation the system prompts the
operator to load and unload drums. Once loaded the drum is rotated during the measurement to allow a better
all round view of the drum by the mechanically integrated high resolution gamma spectrometry (HRGS)
detector. On-screen outputs drum identification (configuration), weight, Pu mass and overall error and Pu
isotopic composition.
FUNCTIONAL BLOCKS
- Tumtable to accomnmodate 200 liter and 500 liter drums.
- Detectors:

30-60 He3 neutron detectors in 4 p configuration;

1 high purity germanium detector.
- Measurement chamber made of stainless steel.
~ Control computer PC based. Optional optical disk drive.

SPECIFICATIONS

Detection limit: 20 mg total plutonium,
in 1000 second count.

Dynamic range: 20 mg - 850 g

Accuracy: +15%

SOFTWARE

ADDITIONAL INFORMATION

The monitor can be supplied with an additional module which uses the gamma spectrum to identify and
quantify other gamma emitters within the drum.

REFERENCES
Supplier/Developer Data - Hudopmaitis oT mocTaBikKa/paspaborauka
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Accounting: Waste Measurement System
Automated Waste Assay System

MODEL: WM2211

SUPPLIER: Canberra Industries, Inc.

153

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): TRU
PHYSICAL FORM(S) OF NM: Waste
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

The Automated Waste Assay System is designed to quantify transuranic and fission product waste.
PRINCIPLES OF OPERATION

The system features a multiple matrix correction techniques including (optional) transmission correction
hardware and software. It includes a PLC based mechanism control system and optional dose measurement
modules.

FUNCTIONAL BLOCKS

- a conveyor rotator module for interface to automated conveyor line
- an automated batch processing software

- bar code reader and dosimeter(s) are optional

SPECIFICATIONS

Drum capacity . 200 L (55 gallon) and 300 L (85 gallon)
SOFTWARE

ADDITIONAL INFORMATION

Complete conveyor lines are available.

REFERENCES

Supplier/Developer Data - WHdopMainig oT mocTaBuMKa/paspaboTanka
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Accounting: Waste Measurement System 1 5 4

Box Assay Counters
MODEL: WM-2500
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM: Orxonst
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

The WM-2500 Series Box counters assay boxes and other containers too large for traditional systems. While
the primary intent of the systems is to measure B25 containers and standard waste boxes, the same systems can
be used to measure even larger containers such as half-height and Jull-height ISO containers.

PRINCIPLES OF OPERATION

The WM-2500 Series ranges from very simple manually-controlled systems up to multiple-detector, full-
automated systems. Their modular design can be configured in various ways, depending upon the size of the
sample container and the desired level of detection, manpower and sample throughput. Modular components
provide flexibility for different applications and this device has manual or fully automated sample movement and
radionuclide-specific results.
The system includes bi-lateral measurements and density correction for best accuracy and multiple horizontal
segments for non-homogeneity identification. It also eliminates need to repackage waste into smaller containers.
FUNCTIONAL BLOCKS

Ge or Nal(T1) detectors
SPECIFICATIONS
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - YubopMaIus oT MoCTaBIIHKa/pa3paboTInKa
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Accounting: Waste Measurement System 1 5 5

Combined Thermal Epithermal Neutron Counter

MODEL: WM-3600 (CTEN)
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Neutron

Active, Passive
MEASURED PROPERTIES:  Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The WM3600 Combined Thermal Epithermal Neutron Counter (CIEN) is designed for quantification of
plutonium and uranium.

PRINCIPLES OF OPERATION

Device uses active interrogation of fissile isotopics in 200 L drums and passive measurement of even isotopes of
plutonium. The counter supports traditional differential die-away analysis and has thermal interrogation for
improved sensitivity. It features epithermal interrogation for reduced self shielding effects.

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - VndopMaiyg oT rocraBiluKa/pa3paboTInKa
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Accounting: Waste Measurement System

Curved Passive Neutron Slab Counters

MODEL: WM-3500

SUPPLIER: Canberra Industries, Inc.

156

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Neutron

Passive
MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Waste
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

The WM-3500 Series Curved Passive Neutron Slab Counters measure the plutonium content in drums.

PRINCIPLES OF OPERATION

The slabs can be configured closely around a drum or separated and placed on opposite sides of a crate. The
high-density polyethylene moderator slabs have a welded stainless steel skin for easy decontamination and fire
protection. The units are transportable to allow easy repositioning around a drum or crate.

FUNCTIONAL BLOCKS
- four high-density polyethylene moderator slabs
- welded stainless steel skin

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HrdopMaims or MOCTaBIKa,/paspaboTIUKA
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Accounting: Waste Measurement System
Hat-Squared Canister Counters

157

MODEL: WM-3300

SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Neutron

Passive
MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Waste
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

The WM-3300 Series Flat Squared Canister Counters measure the Pu-240 effective mass in waste samples in
canisters. The counters provide quantification of plutonium mass in waste in small canisters, perform
transuranic/low-level waste classification.

PRINCIPLES OF OPERATION

The counters are designed with graphite end plugs and a polyethylene/cadmium sleeve to flatten axial and energy
response. They are designed for in-plant measurements of large plutonium samples but also can be used to
measure scrap waste containing milligram quantities of plutonium.

FUNCTIONAL BLOCKS

- graphite end plugs

- polyethylene/cadmium sleeve

-a poist lifting mechanism

SPECIFICATIONS

Sensitivity milligrams of Pu-240

Sample size up to 24 cm diameter x 41 cm tall
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - WudopMaliis oT nocTaBIHKa/paspaboTInKa
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Accounting: Waste Measurement System 1 5 8

Large-Volume Decomissioning Counter

MODEL: WM-2400
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM: Waste
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

The WM-2400 Large-Volume Decommissioning Counters are designed to automatically separate radioactive
Jfrom nonradioactive waste.

PRINCIPLES OF OPERATION

The WM-2400 Series has multiple Ge and/or Nal detectors for qualitative and quantitative analysis, allowing
radionuclide-specific release limits. Detectors and samples are totally enclosed in a low-background steel
shield. A weight-sensing sample turntable rotates during an assay. Software corrects for sample density and
correlates gamma emitters to non-gamma emitters based on waste stream type.

The system features free-release measurement of decommissioning material including thermal insulation, steel
pipes, electrical wiring and concrete. It also has automatic "clean/contaminated” decision, automated operation
for high throughput applications, large sample volume-1 m*3 (250 gallon), energy and density calibration, and
uses Ge or Nal(Tl) detectors.

FUNCTIONAL BLOCKS

- Ge and/or Nal detectors

- low-background steel shield

- sample tumtable

- software

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - MHdopMaums oT mocTaBliiKa/paspaboTanka
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Accounting: Waste Measurement System
Low Level Passive Neutron Counter for 200 Liter Drums 1 59
MODEL: JCC-21
SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The JCC-21 Passive Neutron Coincidence Counter with the "add-a-source” option is designed for assay of the
plutonium content in 200 liter (55 gal) waste drums.

PRINCIPLES OF OPERATION

High counting efficiency is obtained by multiple He-3 detectors in a 4pi geometry, and a high-density
polyethylene moderator provides relative insensitivity to the effects of scattering reactions in the matrix.

To facilitate drum loading and unloading, aluminum rollers are built into the loading platform and in the base of
the counting chamber. Once the drum is loaded, the motor-driven door is closed and counting can begin. The
door control circuitry includes safety interlocks to prevent the door from closing on an object that may be in its
path. All sides of the counting chamber, including the door, have in excess of 10 cm (4 in.) of high density
polyethylene shielding to reduce background and improve the detection limit of the system.

A control and indicator panel is used by the operator to open and close the door of the counting chamber. Asa
safety precaution, two pushbuttons - Door Enable plus Open Door or Close Door - must be simultaneously
depressed to activate the automatic door mechanism. Indicators are provided for both the normal Opened and
Closed limit switches as well as the Emergency Stop safety interlock switch.

Fast Amptek JAB-01 Amplifier/Discriminator modules are used to process the signals from the detectors. A
total of 10 JAB-01s are used: two for each of the four side detector banks and one channel each for the top and
bottom detector banks.

The "add-a-source” option, which was developed by Los Alamos National Laboratory (LANL) and available
from Canberra, provides a significant improvement in accounting for the matrix effects by actually measuring the
matrix absorption of neutrons from a small Cf-252 source and correcting the detected flux for the matrix
absorption. The source is housed in a polyethylene shield and includes a cable transfer mechanism and stepping
motor to move the source between the shield and the counting chamber. Measurements performed during
certification at the Power Reactor Nuclear Fuel Development Corporation/Plutonium Fuel Production Fuel
Facility (PNC/PFPF) in Japan demonstrated reduction in errors from matrix effects by an order of magnitude
using the "add-a-source” option. [2]
FUNCTIONAL BLOCKS

- 60 He-3 filled proportional counting tubes (10 in each of the six sides of the chamber) embedded in high
density polyethylene

- 10 fast Amptek JAB-01 Amplifier/Discriminator modules (two for each of the four side detector banks and one
channel each for the top and bottom detector banks)

- Neutron Coincidence Analyzer JSR-12

SPECIFICATIONS
Detector active length 91.4 cm (36 in)

53.3 cm (21 in) (in the top and bottom)
Sensitivity less than 15 mg of Pu-240-eff

within a 200 liter barrel
Counting time less than 20 minutes
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Cavity dimension 71 cm x 71 cm X 107 cm (28 in x 28 in x 42 in)
SOFTWARE

The overall control of the systems handled from the PC by the neutron coincidence applications software, which
provides a convenient menu-driven interface to all system functions. The software is based upon analysis
algorithms developed at Los Alamos National Laboratory [1]. The software also includes functions for setting
the JSR-12s acquisition parameters and for report generation. A separate password-protected Supervisor option
is provided for setting and verifying those system parameters which are critical to proper system operation.
ADDITIONAL INFORMATION

The results of the measurements made at LANL, which were performed with a 1000 second counting time are
summarized as follows: with the 0.06 counts/second ambient background, a minimum detectable activity of less
than 0.002 g Pu-240-eff was achieved. A detection limit of 0.73 mg Pu-240-eff was measured for coincidence
counts at PNC/PFPF where the coincident background was 0.006 cps. A detection limit of 0.4 mg Pu-240-eff
was measured for total counts at Los Alamos National Laboratory, demonstrating a lower detection limit for
screening waste where the (alpha,n) component is known.

REFERENCES

1. M..S. Krick, Algorithms and Software for Data Acquisition and Analysis Using Thermal Neutron Coincidence
Counters within the IAEA's IFSS/NCC System, Los Alamos National Laboratory Docurment LA-UR-88-1301.

2. H.O. Menlove, et al., WDAS Operation Manual Including the Add-A-Source function, Los Alamos National
Laboratory Report LA-12292-M, April 1992.
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Accounting: Waste Measurement System

Low Level Waste Assay System
MODEL: WM-2100 Series Q2
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):

Isotopic Composition
Cs, Co, Th, U, Pu, Np

PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Canberra Industries, Inc.

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The WMM-2100 Series Q2 lIow-level waste assay systems provides qualitative and quantitative analysis, allowing
radionuclide-specific release limits for individual isotopes.

PRINCIPLES OF OPERATION

The detectors and samples are totally enclosed in a thick low-background steel shield. The weight-sensing
sample turntable is mounted on the door and rotates during an assay. Software corrects for sample density and
correlates gamma emitters to non-gamma emitters based on waste stream type.

The WM-2100 Series meets 1 Bq/g for free-release of waste and certifies low-level waste classification and TRU
waste classification. It discriminates between natural and man-made radionuclides and classifies mixed waste as
hazardous only. This device provides legally defensible verification of results and calculates alpha/beta emitters
that cannot be measured directly using customer-provided correlations. It also calculates the plutontum and
uranium isotopics using optional Multi-Group Analysis (MGA) Code.

FUNCTIONAL BLOCKS

- three 20% Germanium detectors
- low-background steel shield

- sample turntable
SPECIFICATIONS
Thickness of steel shield
Measurement time

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HudopManusa oT IocTaBIMKa/paspaboTdnka

10 ecm (4 in.) or 15 cm (6 in.)
10 minutes
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Accounting: Waste Measurement System 1 6 1

Passive Neutron Coincidence Drum Counters

MODEL: WM-3100/HENC
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting

DEVICE TYPE: Waste Measurement Systemn

MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Canberra Industries, Inc.

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The systems assays plutonium in low-level waste.

PRINCIPLES OF OPERATION

The WM-3100 Series Passive Neutron Drum Counter with He-3 detectors arranged on all sides provides
accurate, precise and sensitive assay of plutonium content in 118 L (32 gallon) to 200 L (55 gallon) drums.
The add-a-source option improves the accuracy of the measurement for matrices with a high hydrogen content.

High Efficiency Neutron Counter (HENC) has all the design features of ‘WM-3100; further, 32% efficiency for
Pu results in a lower MDA and cormrection for matrix effects on localized Pu sources, using the advanced
multiplicity technique.

FUNCTIONAL BLOCKS
SPECIFICATIONS
Count time 1000 sec
Sensitivity: 0.73 mg Pu-240-effective
with 0.006 cps coincidence background
2.74 mg Pu-240-effective
with 0.02 cps coincidence background
0.4 mg Pu-240-effective
with 2.6 cps coincidence background
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - HHdopMals oT nocTaBIIMKa/pa3paboTauka
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Accounting: Waste Measurement System
Passive Neutron Slab Counters

MODEL: WM-3400

SUPPLIER: Canberra Industries, Inc.

162

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Neutron

Passive
MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Waste
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

The WM-3400 Series Passive Neutron Drum Slab Counters perform a go/no-go measurement of the plutonium
content in drums up to 200 L (55 gallons).

PRINCIPLES OF OPERATION

A drum-positioning fixture is attached to the front of the counter for repeatable positioning near 200 L drums.
The 200 L counter is attached to a cart for easy mobility. This device is transportable to allow positioning in
front of a drum.

FUNCTIONAL BLOCKS

- a single slab of high-density polyethylene with multiple He-3 tubes

- drum-positioning fixture

- cart

- portable computer

- printer

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES
Supplier/Developer Data - MntopMaius oT mocTaBliyKa/pa3paboTduKa
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Accounting: Waste Measurement System
Segmented Gamma Ray Scanner 1 63
MODEL: SGS

SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Gamma

Active
MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): U, Pu
PHYSICAL FORM(S) OF NM: Waste, Scrap
STATUS: Limited Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: Los Alamos National Laboratory
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

Used to quantify the radioisotope content of low-density scrap and waste containers (principally isotopes of
uranium and plutonium). Constructed in various configurations allowing measurements on items ranging from
small vials to 200-liter drums.

PRINCIPLES OF OPERATION

Segments of the sample are scanned by the transmission source as the sample is raised by the elevator and turned
about the vertical axix by the rotator. Gamma radiation from the sample and the source is detected with a
collimated germanium detector cooled with liquid nitrogen from a cryostat. Combining the results from each
segment yields the assayed isotope mass in the sample.

The SGS measures gamma radiation arising from natural radioactive decay. Correction factors and refinements
are then applied to the measurement to improve its accuracy. These enhancements fall into three categories:
gamma-ray attenuation and absorption corrections, sample rotation and vertical scanning, and rate-loss
corrections.

Calibration is usually accomplished with samples consisting dilute mixtures of SNM in oxide form mixed with
sand or graphite (no chemical match with the measured material is required).

FUNCTIONAL BLOCKS .

- transmission source S-75

- collimated HPGe (LN2-cooled)

- elevator
- rotator
SPECIFICATIONS
Measurement range 0.2 gal cans to 55 gal barrels
Measurement time 20 minutes per item
Source activity 12 mCi
Detector efficiency 25%
Acuracy (in 2 gal cans):

up to 10 g 1-5%

10 to 100 g 5-10%

100-500 g 10-25%

homogeneous items 1%
Overall size 75 cm x 200 cm x 200 cm
Weight few hundred kilograms
SOFTWARE
ADDITIONAL INFORMATION

Some materials cannot be processed by this device: dense items whose transmission cannot be measured, short
items (height less than half the diameter), items for which the matrix or SNM is extremely lumpy or
heterogeneous, and large iyems such as 55- gallon drums containing isotopes emitting low-energy gamma rays



MC&A Instrumentation Catalog, Version 1, Page 7.198 27-Jun-98

(for example, the 185-ke-V gamma ray from U235).
REFERENCES

LANL Application Note, Segmented Gamma-Ray Scanner, LALP-91-011, March 1991.
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Accounting: Waste Measurement System

Segmented Waste Assay System

MODEL: WM-2200 Series
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Beta, Gamma

Passive

MEASURED PROPERTIES:

Isotopic Composition

164

NUCLEAR MATERIAL(S): Gs, Co, Ba, Eu, U, Pu

PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Canberra Industries, Inc.

MANUFACTURER: * Canberra Industries, Inc.
DESCRIPTION

PURPOSE

Segmented waste assay systems measure transuranic radionuclides and fission/activation products in containers
of low-density waste. This device quantifies TRU and beta/gamma waste.

PRINCIPLES OF OPERATION

Multiple correction techniques for matrix attenuation and lump correction algorithms for self-absorption are
available. Optional pseudo-tomography for detecting non-uniform source distributions is available. Also
available are a horizontal detector movement to optimize sample and detector geometry and a surface dose rate
meter.
Versions of the system handle from 20 L (5 gal) to 320 L (85 gal) drums.
FUNCTIONAL BLOCKS

- high-resolution Ge detector

- LN2 Dewar or cryoelectric (LN2-free, electrically-cooled)

- manual or automatic rotator platform

- transmission source

SPECIFICATIONS
Measurement time one minute per segment
Sensitivity:
Cs, Co 0.1 mkcCi
Ba 0.2 mkCi
Eu 0.4 mkCi
U-235 0.2 mkCi
U-238 20 mkci
Pu-238 12 mkCi in low-~density drum wastes (0.1 - 0.2 g/cm3)
SOFTWARE

Analysis and control software include the latest algorithms for improved accuracy and is designed for a semi-
skilled operator performing routine assay functions. This device calculates the plutonium and uranium isotopics
using optional Multi-Group Analysis (MGA) Code.

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HudopMarms ot MOCTaBIIMKa,/paspaboTarKa
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Accounting: Waste Measurement System 1 6 5

Waste Activity Monitor
_ MODEL: WAM-10
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM: Waste
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

The monitor is designed for high sensitivity waste measurements in short count time.

PRINCIPLES OF OPERATION

Allows for user-defined operating parameters and alarms. Uses large area plastic scintillator detectors in 4-pi
geometry for optimum sensitivity. Allows for optional through-holes in side detectors for monitoring long items.
Count time can be automatically determined based upon the counting statistics.

FUNCTIONAL BLOCKS

- 6 plastic scintillator detectors

- weighing platform (0-43.5 kg)

- Cd-109 and Co-60 calibration sources

- Nal detector

- low background shield
SPECIFICATIONS
Operation environment 0'C to 40C, humidity 0-95%, non-condensing
Measurement time 2 minutes
Sensitivity:
3.8 thick detectors 2 nCi Co-60
7.6 thick detectors 400 pCi Co-60

(at 90% confidence level
with 15% error in 2 minutes
with 20 mkR/hr background)

Cavity dimension 60.1 cm x 68.6 cm x 73.6 cm (HXLXW)
Detector size 48.3 cm x 63.5 cm x 3.8 cm (HxXLxW)
Overall size 179.1 cm x 89.5 cam x 109.2 cm (HXLxW)
Weight 3,402 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HxdopMainig oT nocTaBiyKa/paspaboTauka
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Waste Curie Monitor

MODEL: WCM-10PC
SUPPLIER: National Nuclear Corporation

Accounting: Waste Measurement System 1 6 6

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM: Waste
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: National Nuclear Corporation
MANUFACTURER: National Nuclear Corporation

DESCRIPTION

PURPOSE

Radiation monitor used to assay bagged waste, tools, drums, and other items prior to disposal.
PRINCIPLES OF OPERATION
Each detector is supported by an independent microprocessor which controls all data acquisition and detector
parameters. System controls and electronics are modular for easy removal during transport and maintenance.
Results are displayed as as total activity or specific activity. Alarms: total or specific activity; audible; red status
bar.
FUNCTIONAL BLOCKS
- six plastic scintillation detectors, 1.5" thick on six sides arranged in a 4-Pi geometry
- 1.5" of lead surrounds detectors
- six independent microprocessors
- housed PC
Options and accessories include:
- a weight scale; 1000 Ib capacity;
- Nal detector with integrated MCA for isotopic analysis;
- printer and network capability;
- 3" thick scintillators;
- 2.5" lead shielding;

SPECIFICATIONS

Measurement time automatic or on demand

Sensitivity < 2 nCi Co-60 with a one minute count time
and 20 mkR/hr background

Operating temperature -18C to +40C

Power supply 220 V VAC power.

Cavity dimension 27"D x 24"W x 29"H

Overall size 40"D x 34"W x 62"H

Weight 2948 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - MudopManusa ot TlocTaBIIUKa/pa3paboTanka
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Active-Passive Neutron Examination and Assay System
MODEL: APNEA
SUPPLIER: Oak Ridge National Laboratory

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Neutron

Active, Passive
MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM: Waste, Solution

STATUS: One-of-a-kind

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Oak Ridge National Laboratory

MANUFACTURER: Ozk Ridge National Laboratory
DESCRIPTION

PURPOSE

Determines the spacial disposition of TRU material within a drum. In addition, the passive measurement of
neutron activity from the drum yields a crude but confirmatory measure of the position of any material which
spontaneously generates neutrons.

PRINCIPLES OF OPERATION

Differencial Dieaway Method utilizes thermal neutrons as its probe and fission neutrons as its signal. The
APNEA utilizes a 4 pi neutron detection system incorporating shielded (cadmium-wrapped) and bare He-3
detector tubes positioned both inside and outside the assay chamber walls. The system is capable of two scans:
active and passive. The active scan uses a deuterium-tritium neutron generator which emits approximately 1E+6
14-MeV neutrons per pulse and can be pulsed up to a maximum rate of 100 times per second. After
thermalization, the interrogating neutrons are then absorbed by any fissile nuclides (e.g., U-235 and Pu-239)
contained in the dum. The resulting fast-fission neutrons are detected by the cadmium-wrapped He-3 detector
tubes. The passive scan detects any spontaneous fission and (alpha,n) neutrons. The combined assay yields the
total TRU content of the waste drum.

FUNCTIONAL BLOCKS

- cadmium-wrapped He-3 detector tubes

- bare He-3 detector tubes

- deuterium-tritium neutron generator (1E+6n/sec, 14-MeV, 100pulses/sec)

SPECIFICATIONS

Sensitivity less than 1 mg of Pu-239 in a 55-gal waste drum.
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Internet site <http://www.ornl.gov/armd/ndande.htm>
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Container Assay Systems
MODEL: CAS
SUPPLIER: Pajarito Scientific Corporation

USE CATEGORY: Accounting

DEVICE TYPE: - Waste Measurement System

MEASUREMENT METHOD: Gamma, Neutron Multiplicity Counting
Active, Passive

MEASURED PROPERTIES: Effective Isotope Mass

NUCLEAR MATERIAL(S): U-235, SRU, LLW

PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Pajarito Scientific Corporation

MANUFACTURER: Pajarito Scientific Corporation
DESCRIPTION

PURPOSE

Systems are designed for transuranic and uranium content waste packages: 2.5m x 2.5m x 6.5m. The system is
similar to the IPAN/GEA Crate System (Imaging Passive-Active Neutron/Gamma Energy Assay Crate System)
manufactured by PSC.

PRINCIPLES OF OPERATION

The physical principle is active and passive neutron multiplicity counting using PSC PMCCM electronics. Used
puised D-T source. Both low resolution Nal and high resolution HPGe gamma analysis options are available.
Systems range from simple passive neutron counters to complex Imaging Passive Active Neutron systems with
High Resolution Gamma Spectroscopy.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Measurement range 1 mg to 1 kg Pu
Lower level wastes detection limit 10 nCi/g

SOFTWARE

Windows NT and Windows 95 and network compatible. PLC systems compatible.
ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Hu$popMausa oT MocTaBliyKa/pa3paboTamKa
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Accounting: Waste Measurement System
Drum Assay Systems 1 6 9
MODEL:
SUPPLIER: Pajarito Scientific Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System

MEASUREMENT METHOD: Gamma, Neutron Multiplicity Counting
Active, Passive

MEASURED PROPERTIES: Isotopic Composition, Effective Isotope Mass

NUCLEAR MATERIAL(S): U-235, SRU, LLW, Pu

PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Pajarito Scientific Corporation

MANUFACTURER: Pajarito Scientific Corporation
DESCRIPTION

PURPOSE

Systems range from simple passive neutron counters to complex Imaging Passive Active Neutron systems with
High Resolution Gamma Spectroscopy. Systems are designed for transuranic and uranium content waste
packages: 28 litre cans to 400 litre drums. Similar to IPAN/GEA Drum System (Imaging Passive-Active
Neutron/Gamma Energy Assay Drum System) manufactured by PSC.

PRINCIPLES OF OPERATION

The physical principle is an active and passive neutron multiplicity counting using PSC PMCCM electronics,
with active neutron imaging using pulsed D-T source and differential dieaway analysis. Both low resolution Nal
and high resolution HPGe gamma analysis options are available.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Container size 28 litre cans to 400 litre drums
SOFTWARE

Windows NT and Windows 95 and network compatible. PLC systems compatible.
ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Fadopmalmis oT HocTaBIMKa/pa3paboTdnka
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Accounting: Waste Measurement System
Imaging Area Neutron Coincidence Counter 1 70
MODEL: IANCC
SUPPLIER: Pajarito Scientific Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Neutron
Passive

MEASURED PROPERTIES:  Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu-238, Pu-240, Pu-239, Am-241, Cm-244
PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Pajarito Scientific Corporation

MANUFACTURER: Pajarito Scientific Corporation
DESCRIPTION

PURPOSE

IANCC is a self-contained passive neutron instrument that can be used to assay plutonium contaminated vessels
and areas.

PRINCIPLES OF OPERATION

Optional programmable multi-coincidence counter module is available to distinguish spontaneous fission neutron
sources from alpha, neutron sources.

Three dimensional images can be used to reduce waste volume disposal, to assist in criticality assessment, and to
provide more accurate positional accountability of the material.

FUNCTIONAL BLOCKS

Array of He-3 proportional counters

SPECIFICATIONS

Measurement time 5 minutes

Sensitivity . <0.1 g (single mode, total Pu content);
< 10 g (coincidence mode, total Pu content)

Overall size 1m*2 to 4 m*2 x 0.15 m

Weight 250 to 1000 pounds

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Mudopmalua oT nocTaBliiKa/paspaboTarKa
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Accounting: Waste Measurement System
Mobile Assay System 1 7 1
MODEL:
SUPPLIER: Pajarito Scientific Corporation
USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System

MEASUREMENT METHOD: Neutron, Gamma
Active, Passive
MEASURED PROPERTIES: Isotopic Composition, Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu, U, LLRW, TRU
PHYSICAL FORM(S) OF NM: Waste

STATUS: Serial Production

PORTABILITY: Portable, Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Pajarito Scientific Corporation

MANUFACTURER: Pajarito Scientific Corporation
DESCRIPTION

PURPOSE

Measurement of wide range of different waste matrices and Pu or U isotopic compositions.

PRINCIPLES OF OPERATION

High sensitive active neutron measurement is performed using pulsed D-T neutron source and imaged
differential dieaway analysis. Imaging analysis is performed during both passive and active mode neutron
analysis.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Measurement range < 1 mg - 1000 grams Pu—-239 or U-235
Measurement time 15 - 30 minutes per drum
Sensitivity < 1 mg total Pu

Accuracy < 15%

Overall size 10' x 40' trailer

Container size 55 -85 gal drums, up to 1000 pounds
SOFTWARE

Windows NT and Windows 95 and network compatible. PLC systems compatible.
ADDITIONAL INFORMATION

Measurement systems are protected against mechanical and electrical interferences.
REFERENCES -

Supplier/Developer Data - MndopMalig oT mocTaBIMKa/paspaboranka
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Accounting: Waste Measurement System 1 7 2

Plutonium Container Assay Monitor
MODEL: P-CAM
SUPPLIER: Pajarito Scientific Corporation

USE CATEGORY: Accounting

DEVICE TYPE: Waste Measurement System

MEASUREMENT METHOD: Gamma, Neutron Multiplicity Counting
Active, Passive

MEASURED PROPERTIES: Isotopic Composition, Effective Isotope Mass

NUCLEAR MATERIAL(S): Plutonium-239, Americium-241, TRU

PHYSICAL FORM(S) OF NM: Oxide, Metal, Salts

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Pajarito Scientific Corporation

MANUFACTURER: Pajarito Scientific Corporation
DESCRIPTION

PURPOSE

Plutonium Container Assay Monitor (P-CAM) performs measurements of residues and waste packages
contained within processing glove boxes.

PRINCIPLES OF OPERATION

Fully integrated passive neutron multiplicity measurement and high resolution gamma-ray analysis of plutonium
isotopic composition.

FUNCTIONAL BLOCKS

- He-3 proportional counters;

- HPGe detector.

SPECIFICATIONS

Measurement time 10 minutes

Sensitivity less than 0.1 g Pu
Dimensions of assayed cans up to 6.5" diam x 13" high.
Accuracy < 10% for most applications
Overall size 3' x 3' x 4

Weight 500 pounds

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HudopMaiuma oT HocTaBINMKa/paspaboTarKa
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Accounting: Waste Measurement System 1 7 3

Low Level Waste System for FM Mass Determination
MODEL:

SUPPLIER: VNIIA, All-Russian Research Institute of Automatics

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Neutron

Active
MEASURED PROPERTIES: Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu, U, MOX
PHYSICAL FORM(S) OF NM: Waste

STATUS: Prototype

PORTABILITY: Stationary

ENVIRONMENT OF USE: Field

DEVELOPER: VNIIA, All-Russian Research Institute of Automatics

MANUFACTURER: VNIIA, All-Russian Research Institute of Automatics
DESCRIPTION

PURPOSE

Determination of U-235, plutonium or their mixtures in low level wastes packed in standard containers of
capacity no greater than 100 . A pulsed neutron generator is used.

PRINCIPLES OF OPERATION

Irradiating samples by neutrons from pusle neutron generator, and detection of the secondary neutrons of the
fission. ‘

FUNCTIONAL BLOCKS

- measurement chamber (moderator, pulse neutron generator, detection units)
- control and processing unit (control panel, electronics)

- turntable for standard container

- replacement complect

- connection cables

- software (system, testing, and applied programs, PC)

SPECIFICATIONS 4
FM detection limit for 85 1 standard container 100 mg
Measurement time 100 sec
Operation state settling time 5 min
Accuracy 30%
Capacity of measured containers no more than 100 1
Environment of use:
storage +5'C to +40°'C(80% humidity)
transportation -50'C to +50'C(95% humidity)
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - HHdopMaima oT nocTaBlIlKa/pa3paboTanka
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Accounting: Waste Measurement System
Fissile Nuclides Concentration Meter for Solutions 1 74

MODEL: Cmasoma
SUPPLIER: VNIITFA, All-Russian Research Institute of Technical Physics and Automatization

USE CATEGORY: Accounting
DEVICE TYPE: Waste Measurement System
MEASUREMENT METHOD: Neutron

Active

MEASURED PROPERTIES: Element Concentration
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Solution

STATUS: One-of-a-kind

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: VNIITFA, All-Russian Research Institute of Technical Physics and
Automatization

MANUFACTURER: VNIITFA, All-Russian Research Institute of Technical Physics and
Automatization

DESCRIPTION
PURPOSE

Determination of fissile nuclide concentrations in solutions.

PRINCIPLES OF OPERATION
Detection of delayed neutrons from fissions induced by pneumatically moving Cf-252 neutron source.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Measured concentration range (of U-235) 1 - 500 mg /1
Measurement time 15 min
Pneumatic-system pressure 0.4-0.6 MPa

Source moving time (of Sm) 0.5 s

Operation frequency 0.083 Hz

Passage diameter 45 mm

Equivalent dose rate in solution no more than 500 R/hr
SOFTWARE

ADDITIONAL INFORMATION

The concenration meter provides compensation of the error caused by fission products neutron absorption.
Analog - Liquid Sample Shuffler Device (Los Alamos, USA)
Electronics can be updated on preliminary demand. Cf-252 searce can be supplied and recharged on demand.

REFERENCES
Supplier/Developer Data - HudopMaims oT moctaBLiKa/paspaboTanka
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Accounting: Waste Measurement System 1 7 5

Indicator of the Transuranium Nuclide Content

MODEL: Caasrom
SUPPLIER: VNIITFA, All-Russian Research Institute of Technical Physics and Automatization

USE CATEGORY: Accounting

DEVICE TYPE: Waste Measurement System

MEASUREMENT METHOD: Neutron Coincidence Counting
Passive

MEASURED PROPERTIES:  Effective Isotope Mass
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM: Waste

STATUS: One-of-a-kind

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: VNIITFA, All-Russian Research.Institute of Technical Physics and
Automatization

MANUFACTURER: VNIITFA, All-Russian Research Institute of Technical Physics and
Automatization

DESCRIPTION
PURPOSE

Determination of spontaneous fissile nuclides contents in solid, low and medium active wastes, both dry and
moist. '

PRINCIPLES OF OPERATION

Measurement of the neutron flux and selection of time-correlated-fission-neutrons.

FUNCTIONAL BLOCKS ’

SPECIFICATIONS

Error of the eff.Pu mass determination

in the range of 0.05 - 5 g 2-7%
Internal cavity size 16 and 64 1
Operation mode periodic

Life time 6 years
SOFTWARE

ADDITIONAL INFORMATION

Developed on the base of the installation “Canior” measurement techniques for the neutron distribution per
effective fission. Electronics is updated on demand.

REFERENCES
Supplier/Developer Data - FudopMarnis oT nmocTaBIKKa/paspaboTIHKa
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Accounting: XRF System
Transmission- Corrected X-Ray Fluorescence Analysis System 1 76

MODEL: XRFA
SUPPLIER: Lawrence Livermore National Laboratory
USE CATEGORY: Accounting
DEVICE TYPE: XRF System

MEASUREMENT METHOD: XRF

Passive, Active
MEASURED PROPERTIES: Element Concentration
NUCLEAR MATERIAL(S): U, Pu
PHYSICAL FORM(S) OF NM: Solution

STATUS: Prototype

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: Lawrence Livermore National Laboratory

MANUFACTURER: Lawrence Livermore National Laboratory
DESCRIPTION

PURPOSE

The method is designed for determining plutonium and uranium concentrations in solutions at nuclear Sacilities
to avoid difficult and time-consuming transport of samples to analytical laboratories.

PRINCIPLES OF OPERATION

Two radioactive Co-57 sources are used to excite the uranium and plutonium K x-rays. A combined Co-57
and Gd-153 transmission source is used to measure attenuation affects of the solution. Transmitted gamma-ray
and fluorescent X-ray intensities are measured with HPGe detector. Exciter source shutter is used for passive
and active measurements.

FUNCTIONAL BLOCKS

- two Co-57 sources (10 mCi each)

- a combined Co-57 and Gd-153 (2 mCi each) transmission source

- HPGe detector and supporting electronics

- eXciter source shutter

SPECIFICATIONS

Measurement range 0.5 to 400 grams/L
Accuracy within 1 %
SOFTWARE

Spectrum analysis software to determine x-ray and transmission gamma-ray intensities.
ADDITIONAL INFORMATION
REFERENCES

W. Ruhter, Transmission-Corrected X-Ray Fluorescence Analysis, Colloquium on MPC&A Technologies,
LLNL, Livermore, CA, February 13-15, 1995 (UCRL-MI-119836).
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Accounting: XRF System
Portable CdTe XFA-Spectrometer for Fast Analysis of Element Analysis 1 77

on-Situ
MODEL: AMITK-21
SUPPLIER: PNPI, St-Petersburg Nuclear Physics Institute
USE CATEGORY: Accounting
DEVICE TYPE: XRF System
MEASUREMENT METHOD: Gamma, XRF

Active
MEASURED PROPERTIES: Weight
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: PNPI, St-Petersburg Nuclear Physics Institute

MANUFACTURER: PNPI, St-Petersburg Nuclear Physics Institute
DESCRIPTION

PURPOSE

XFA directly at the points of contacts the device probe with explore surface. Detection of U shielded by a
package.

PRINCIPLES OF OPERATION

With assistance of a telluride-cadmium detector the detection of the sample x-ray fluorescent intensity induced
by radioisotopic sources and simultaneous processing, decoding, registration and accumulation of measured
spectrum.

FUNCTIONAL BLOCKS

- CdTe probe;

- Source -Co57 (Am241, Cd109 - on demand);

- Miniature terminal with liquid crystal display;

- Built-in computer

SPECIFICATIONS
Operation energy range: : from 6 keV to 140 kev
Energy resolution: from 0.8 keV to 1.5 kev

*Detection limit of elements with 2>50

at confidence level of 99%,

with measurement time in 15 s

(depends on compound content and

matrix): from 0.01% to 0.1%
*The thickness of a steel wall,

through which can be detect U, Pu, Hg

Au and other material: up to 6 mm

*Measured thickness range of Au, Pt surfaces: from 0.1 mkm to 40 mkm
Size of input probe window: 16 mm x 24 mm

Probe size: 1 kg

Electronics unit weight with accumulator: 3 kg

Independent operation time: 8 hr

*Note: data reference to Co57.

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Urndopmaiua or noctaBlivKa/paspaboTauxa
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Accounting: XRF system
Device for the X-Ray Fluorescent Material Content Determination 1 78

MODEL: TPAM-1
SUPPLIER: VNIITFA, All-Russian Research Institute of Technical Physics and Automatization
USE CATEGORY: Accounting
DEVICE TYPE: XRF system
MEASUREMENT METHOD: XRF
Active

MEASURED PROPERTIES: Element Concentration
NUCLEAR MATERIAL(S): Pu, U, Th
PHYSICAL FORM(S) OF NM: Metal, Solution, Powder

STATUS:

PORTABILITY: Portable

ENVIRONMENT OF USE: Field, Laboratory

DEVELOPER: VNIITFA, All-Russian Research Institute of Technical Physics and
Automatization

MANUFACTURER: VNIITFA, All-Russian Research Institute of Technical Physics and
Automatization

DESCRIPTION
PURPOSE

The qualitative analysis and elemental quantity estimation of solid, liquid, and gas samples.

PRINCIPLES OF OPERATION

With assistance of a telluride-cadmium detector the detection of the sample x-ray fluorescent intensity induced
by radioisotopic (Am-241, Pu-238) sources and simultaneous processing, decoding, registration and
accurnulation of measured spectrum.

FUNCTIONAL BLOCKS

- CdTe detector

- Am-241, Pu-238 sources

SPECIFICATIONS

Atomic numer range of defined elements 20- 92

Number of simultaneously defined elements 15
Element-estimated-concentration-range 0.5-100%

Measurement time 10 sec - 200 sec
Storage capacity up to 200 spectra with

1024 channels of each, with
up to 10 mln. pulses per channel
Exposure dose rate:

on the detector surface no more than 10mR/hr
from a distance of 1 m to detector the natural background
Operation temperature range from -10'C to +40'C
Power supply main or batteries
Power consumption no more than 10 W
Weight with the independent power supply 8.5 kg
SOFTWARE

Provides capability to process complex gamma spectra, perform calculations of concentration and metrologic
characteristics, and to archive the results of analysis.

ADDITIONAL INFORMATION

The device has been developed on demand of the State Customs Committee of Russian Federation. Now more
then 150 devices are used by enterprises of this Committee.

REFERENCES

Supplier/Developer Data - HdopMalus oT nocTablvKa/pa3spaboTInKa
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Accounting: XRF system
X-Ray Radiometric Uranium_Concentratometer 179

MODEL: P®A4 - IM
SUPPLIER: VNIITEA, All-Russian Research Institute of Technical Physics and Automatization

USE CATEGORY: Accounting
DEVICE TYPE: XRF system
MEASUREMENT METHOD: XRF

Active

MEASURED PROPERTIES: Element Concentration
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM: Solution

STATUS: One-of-a-kind

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: VNIITFA, All-Russian Research Institute of Technical Physics and
Automatization

MANUFACTURER: VNIITFA, All-Russian Research Institute of Technical Physics and
Automatization

DESCRIPTION
PURPOSE

Determination of the uranium content in solutions at the nuclear fuel production and reprocessing facilities. The
device has capability to determine the content of elements with atomic numbers of Z> 20 in different materials.
PRINCIPLES OF OPERATION

Operation modes:

- analysis of the samples by facility laboratories;

- continuous automatic production process monitoring.

FUNCTIONAL BLOCKS

SPECIFICATIONS
Measured concentration range 0.005 - 300 g/1

Analysis error 0.1- 5%
Measurement time . : 1- 3 min

SOFTWARE

ADDITIONAL INFORMATION

Foreign analog: X-MET analyzer produced by METOREX.
REFERENCES

Supplier/Developer Data - MudopMaina oT HocTaBlMKa/paspaGoTInKa




MC&A Instrumentation Catalog, Version 1, Page 7.215 27-Jun-98

Containment and Surveillance: Detector
Alpha Probe 1 8 O
MODEL: SC-AP750
SUPPLIER: Quantrad Sensor Division, Applied Electron Corp. i
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Detector
MEASUREMENT METHOD: Alpha
Passive

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: Quantrad Sensor Division, Applied Electron Corp.

MANUFACTURER: Quantrad Sensor Division, Applied Electron Corp.
DESCRIPTION

PURPOSE

Designed for quick verification of alpha emitting isotopes, detection of weapons grade materials using alpha
spectroscopy, testing swipe samples, testing surfaces for alpha contamination, identification of alpha emitting
isotopes on clothing, verification of alpha contamination on filter papers.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

- 750 mm"2 solid state silicon detector with light tight film.

- coiled 4' cable to Scout multichannel analyzer.

SPECIFICATIONS
Covered alpha particles energy range 0 to 15 Mev.

Weight 1.2 pounds

SOFTWARE
ScoutMaster program.

ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - Mu@opMalms oT MoCTaBIKKa/paspaboTIHKa



MC&A Instrumentation Catalog, Version 1, Page 7.216 27-Jun-98

Containment and Surveillance: Detector
Detection Unit (5/IUT-28H) 1 8 1
MODEL: BJAT-28H
SUPPLIER: SNIIP-Konvel
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Detector
MEASUREMENT METHOD: Beta, Gamma, Neutron
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Field
DEVELOPER: SNIIP-Konvel
MANUFACTURER: SNIIP-Konvel
DESCRIPTION
PURPOSE

Used as a part of stationary installations for monitoring radiation background at entrance-exit posts for
measurements of beta, gamma and neutron radiation. .

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

can be supplied with:

- built-in microprocessor controller,

- trunk amplifier,
- radio transmitter.
SPECIFICATIONS
Detector type scintillation plastic
Energy range
- beta radiation from 0.2 MeV
gamma radiation 0.04 - 3.0 Mev
Sensitivity
for Cs - 137 25 cps (mkR/hour)
for fast neutrons 100 pulse x cm* 2/neutron
Measurement limit
beta active nuclides 200 pulse/min x cm"~2
Overall size 370x145x75 mm
Weight no more than 2.0 kg
Operation conditions:
operation temperature range from - 40'C to + 50'C
relative humidity 95% at 25°'C
vibration stresses in range from 10 to 35 Hz with
0.35 mm displacement amplitude
SOFTWARE
Connections to computer networks are provided through RS-232
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - FndopMalisa oT mocTaBUmKa/paspaboTauKa
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Containment and Surveillance: Detector
Detection Unit (BJTHI-29 1 82
MODEL: BJTAT-29H
SUPPLIER: SNIIP-Konvel
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Detector
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY:
ENVIRONMENT OF USE: Field
DEVELOPER: SNIIP-Konvel
MANUFACTURER: SNIIP-Konvel
DESCRIPTION
PURPOSE

Used as a part of portable radiometer-dosimeters and stationary installations for monitoring radiation
background at entrance-exit posts for measurements of X and gamma radiation.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

can be supplied with:

- built-in microprocessor controller,

- trunk amplifier,

- radio transmitter

SPECIFICATIONS

Energy range 0.004 - 3 MeV

Equivalent dose rate measurement range 0.005 - 5E+3 mkZv/hour

X- and gamma quantum flux range 0.3 - 1.5E+4 quant/(s * sm"2)
General allowable error limit no more than 20 %
Sensitivity to Am-241 40 (pulses/s)/(mkR/hour)
Detector type scintillation f£ilm detector
Sensitive detection surface area 150 cm~2

SOFTWARE

Connections to computer networks are provided through RS-232

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - VinbopMainis oT IocTaBIuKa/paspaboTInKa
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Containment and Surveillance: Hand-held Monitor 1 8 3

Hand-Held Monitors
MODEL: JHH-31, JHH-41, JHH-50
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: ‘ Canberra Industries, Inc.

DESCRIPTION

PURPOSE

Detection and tracing of NM and other radioactive material both on subjects and persons.

PRINCIPLES OF OPERATION

The Hand-held Monitor is microcomputer controlled. It has a simple SCA adjustment using on-board display.
This device uses a crystal-controlled count interval and stabilized sodium iodide detector which eliminates the
need for recalibration with a reference spectrum before each verification.

FUNCTIONAL BLOCKS
- LED gain stabilization
- lower level discriminator (LLD)
- three single channel analyzers (SCAs)
- 4-digit LCD display
-- sodium iodide detector

SPECIFICATIONS

Continuous operation time 16 hours per charge
Overall zise 9 x 13 x 20 e
Weight 1.8 kg

SOFTWARE

ADDITIONAL INFORMATION

Model JHH-31 has an internal detector, JHH-41 used with external Nal probe, and JHH-50 used with JSP-12
SNAP detector

REFERENCES
Supplier/Developer Data - MudopMatiug oT nocrablyKa/paspaboTymka
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Containment and Surveillance: Hand-held Monitor
MODEL: Model 5204
SUPPLIER: National Nuclear Corporation
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Seral Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: National Nuclear Corporation
MANUFACTURER: National Nuclear Corporation
DESCRIPTION
PURPOSE

Gamma radiation field monitor providing continuous visual indication of whether or not an exposed radiation
source is present.

PRINCIPLES OF OPERATION

Alarm threshold is continuously adjustable from 2 mR/h to 20 mR/h. Operates reliably to 1000 R/h. Detects
radiation with an external GM tube on a 4-foot cable.

FUNCTIONAL BLOCKS

Detector: halogen-quenched GM tube.
SPECIFICATIONS

Operating temperature from -20C to +50C
Overall size 6" x 4" x 5"
Weight 3 pounds
SOFTWARE

Has built-in diagnostic tests
ADDITIONAL INFORMATION

Manufactured by XETEX, a Division of NNC.
REFERENCES

Supplier/Developer Data - MH(bopMaims oT IocTaBlkKa/paspaboTIuka
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Containment and Surveillance: Hand-held Monitor
Nal Area Monitor 1 8 5
) MODEL:
SUPPLIER: Pajarito Scientific Corporation
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Isotopic Composition
NUCLEAR MATERIAL(S): Pu-239, Cs-197, Co-60, U-235
PHYSICAL FORM(S) OF NM: Holdup

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Industrial

DEVELOPER: Pajarito Scientific Corporation

MANUFACTURER: Pajarito Scientific Corporation
DESCRIPTION

PURPOSE

This device can be used inside or outside of a glove box to rapidly measure Pu or U holdup in pipes, ducts and
processing equipment.

PRINCIPLES OF OPERATION

Detection and/or semi-quantitative measurement of specific gamma rays emitted by Pu-239 and U-233, using a
hand-held Nal scintillation detector. Automatic diagnostic checks are done to monitor instrument performance.
Can be integrated with plant control systems. Alarm levels can be preset.

FUNCTIONAL BLOCKS
2" x 2" Nal detector
SPECIFICATIONS

" Measurement time 2 minutes
Sensitivity < 1g of Plutonium
Overall size 2.5 inches by 7 inches
Weight less than 12 pounds
SOFTWARE
Allows all data to be printed and saved to disk. All parameters can be accessed either on disk or a video monitor.
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - MudopManya or nocTaBHINKa/pa3paboTIinKa
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Containment and Surveillance: Hand-held Monitor 1 8 6

Device for Radioactive Material Searching (IOI-2)

MODEL: JOor-2
SUPPLIER: RENC VNIIEF, Russian Federal Nuclear Center, All-Russian Research Institute
of Experimental Physics

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): Pu, HEU
PHYSICAL FORM(S) OF NM:

STATUS:

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics

MANUFACTURER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics

DESCRIPTION
PURPOSE

Searching for nuclear materials by using their gamma radiation.

PRINCIPLES OF OPERATION

Detection of*object gamma radiation close to natural background. After switching on and self testing the device
performs a background analysis and determines a limit value. If it is exceeded, a radiation signal indicating
presence of an object is produced. The analysis is executed in "slipping” time mode, duration of which is
optimized by the microprocessor with respect to sensitivity.

FUNCTIONAL BLOCKS
Cylindrical body contains:
- Nal detector
- Microprocessor controller
- Sound alarm unit
- LED indicator.
SPECIFICATIONS
Sensitivity few kg of Pu or HEU from
a distance of few dozens of meters
Operation time

with built-in accumulator no less than 10 hours
Overall size D180 mm x 280 mm
Weight 6 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HHgopMaima oT nocTaBiyKa/paspaborarka
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Containment and Surveillance: Hand-held Monitor 1 8 7

Device for Radioactive Material Searching (/IOH-2)
MODEL: IOH-2

SUPPLIER: REFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research Institute

of Experimental Physics
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Neutron

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): Pu
PHYSICAL FORM(S) OF NM:

STATUS:

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics

MANUFACTURER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics

DESCRIPTION
PURPOSE

Searching for nuclear materials by using their neutron radiation. The device can detect neutron emitting
materials under a metal shielding

PRINCIPLES OF OPERATION

Detection of neutron radiation emitted by an object close to natural background. After switching on and self
testing the device begins a background analysis, and as a result, it determines a limit value; if this is exceeded a
signal is produced.

In operation mode DON-2 is carried as a cartridge belt leaving the operator's hands free. Such construction
gives the same sensitivity with a lighter device weight using the neutron moderation ability of a human body.
Operation mode - monitoring, localization.

The analysis is executed in "slipping” time mode duration of which is optimized by the microprocessor with
Tespect to sensitivity. ‘

FUNCTIONAL BLOCKS

Device is made as a part of a hollow thin-wall cylinder inside which are situated:

- He-3 neutron counters

- Microprocessor controller.

- Sound signal unit.

- Digital LED indicator in a watch form.

- Accumulator.

SPECIFICATIONS
Sensitivity few kg of PU from
a distance of few dozen of meters
Overall size 350 mm x 200 mm x 120 mm
Weight 1.8 kg
Interface RS-232
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - FHdopMaitisd OT NOCTaBILMKa/pa3paboTamka
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Containment and Surveillance: Hand-held Monitor
Hand-Held Radiation Monitor (BHPK-2) 1 8 8
MODEL: BHPK-2
SUPPLIER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research Institute
of Experimental Physics
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Limited Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics
MANUFACTURER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics
DESCRIPTION
PURPOSE

Searching for radioactive materials by using gamma radiation.

PRINCIPLES OF OPERATION

Operation modes:

- Automatic background testing by automatic setting of a triggering-alarm-signal-limit;

- The radiation situation analysis is executed in “sliding" time mode when registered pulses counts are
summarized in a few measurement intervals of 0.1 sec duration. A parameter determining the false alarm
probability (confidence level ) Z=3; 4; 5; 6 is adjusted. The default parameter is Z=4.
FUNCTIONAL BLOCKS

- Nal(Tl) or CsI(T1) detector

- photoelectric electron-multiplier tube with stabilized power source

- amplifier-discriminator,

- microcontroller

- digital indicator

- sound signal unit

- 8 small accumulators

SPECIFICATIONS

Scintillation crystal size 30 mm x70 mm

Sensitive (side) surface 21 cm"2

Background count time 30sec

Adjusted measurement intervals 0.5; 1.0; 2.0; 4.0 sec with step 0.1
sec

Confidence level 2; 3; 4; 5 (without ajustment = 4)

Sensitivity in 0.5 sec from a distance
of 15 cm, with probability no less
than 0.5, with 20 mkR/h background,
with 0.5 m/s relative movement speed,
with false alarm frequency

no more than 2 /1000 0.1 g of weapon Pu

5g of U (enrichment > 90%)
Continuous operation time no less than 10 hours
Operation temperature range from 10’ C to 35'C
Overall size 230 mm x 50(80) mm x 100 mm
Weight <=1.3 kg

SOFTWARE
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ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - HudopMalnia oT HOCTaBIMKa/Pa3spaboTInKa
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Containment and Surveillance: Hand-held Monitor
Hand-Held Radiation Monitor (PI'M-2) 1 8 9
MODEL: PIM-2
SUPPLIER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research Institute
of Eqaerzmental Physics
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics
MANUFACTURER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics
DESCRIPTION
PURPOSE

Searching for radicactive materials.

PRINCIPLES OF OPERATION

Detection of gamma radiation

Operation modes:

- automatic background testing and automatic alarm level setting;

- microprocessor optimization of "sliding" measurement time duration
FUNCTIONAL BLOCKS

- Nal(T]) scintillator

- Photoelectric electron-multiplier tube

- Amplifier
- Discriminator
- High voltage source;
- Microprocessor controller with a LID-five-digit-indication and an independent power supply.
SPECIFICATIONS
Sensitive volume 7lcm~3
Detection limit 0.05 g of weapon Pu and
0.5 g of HEU with
50% probability from a distance of 15 cm,
in 1 sec
False alarm rate no less than 1 /1000
Operation temperature range from O0'C to +30'C
Overall size 210 mm x 210 mm X 60 mm
Weight 1.5 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - MHdopMalms or nocTaBLIMKa/pa3paboTamKa
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Containment and Surveillance: Hand-held Monitor
Hand-Held Radiation Monitor (PI'M-3H) 1 9 0
MODEL: PTIM-3H
SUPPLIER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research Institute
of Experimental Physics
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Neutron, Gamma
Passive
MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: REFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics
MANUFACTURER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics
DESCRIPTION
PURPOSE

Searching for radioactive materials

PRINCIPLES OF OPERATION

Detection of a neutron radiation

Operation modes:

- automatic background testing and automatic alarm signal level setting;

- microprocessor optimization of "slipping” measurement time duration with respect to sensitivity
FUNCTIONAL BLOCKS

Monitor has rectangular body. Inside it there are:

- organic plastic scintillator

- photoelectric electron-multiplier tube

- amplifier
-~ discriminator
- HV supply;
- microprocessor controller with a LED-five-digit-indication and an independent power supply..
SPECIFICATIONS
Sensitive detector volume 600cm”3
Detection limit 0.05 g of weapon Pu and
0.5 g of HEU with
50% probability, from a distance of 15 cm,
in 1 sec
False alarm rate no less than 1 /1000
Operation temperature range from -30'C to +30'C
Overall size 250 mm x 130 mm x 80 mmm
Weight 2 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - MudopMarps oT ocTaBLIyKa/paspaboTInka
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Containment and Surveillance: Hand-held Monitor

Gamma and Neutron Rate Meter for Flux Density Control (CPIIC7)

MODEL: CPIIC7
SUPPLIER: RIPI, Research Institute of Pulse Technique

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Neutron, Gamma
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): Pu,U
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Field
DEVELOPER: RIPT, Research Institute of Pulse Technique
MANUFACTURER: RIPT, Research Institute of Pulse Technique
DESCRIPTION
PURPOSE

Detection of gamma and neutron sources that create a particle flux density comparable to natural background;

mapping of neutron and gamma fields; measurement of radioactive surface contaminations.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
- fast neutron detector;
- gamma detector;
- recorder.
SPECIFICATIONS
Fast neutron detector
8 thermal neutron He~3 counters
Neutron sensitivity for E>100x3B
Dead time
Overall size
Weight
Gamma detector
NaI(Tl)crystal
Gamma sensitivity for
energy of 100-1200x=B
Dead time
Overall size
Weight
Recorder
Exposure time
Delay after exposure
Input pulse amplitude (TTL)
Input resistance
Max.input rate
Power supply

Overall size
Weight
Storage capacity

Interface

SOFTWARE

ADDITIONAL INFORMATION

Possibilities:

- Usage of active methods to detect transuranium elements

CU-1SH

50+5 cm~2

30 mks

350 mm x 130 mm x 70
15 kg

D40 mm x 40 rmm

10£3 cm”2

15 mks

D70 mm x 320 mm
1.5 kg

1-8999 sec
1-999 ms
5+10% V

300 oOhm

upto S5E+5 cps
=10-12V
220V, 50Hz
110V, 60Hz

260 mm x 90 mm x 320 mm

6 kg
for 120 results

(exposure time + counts )

RS-232

191
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- independent usage of different detectors
REFERENCES

Supplier/Developer Data - Hudopmaimsa oT nmocrasumka/paspaborauka (Kararor npomyxiwy HUUWT)
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Containment and Surveillance: Hand-held Monitor 1 9 2

Hand-Held Gamma Monitor
MODEL: CMI'H6
SUPPLIER: RIPT, Research Institute of Pulse Technique

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): HEU, Pu
PHYSICAL FORM(S) OF NM:

STATUS: Experienced sample

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: RIPT, Research Institute of Pulse Technique

MANUFACTURER: RIPT, Research Institute of Pulse Technique
DESCRIPTION

PURPOSE

Detection and localization of NM and other radioactive materials both on objects and persons.

PRINCIPLES OF OPERATION
Detection of gamma radiation in the energy range of 60 - 500 keV with the following light and sound alarm
signals

FUNCTIONAL BLOCKS
SPECIFICATIONS
Detection limit

U-235 ( 90% enrichment) 0.5 g

weapon Pu-239 0.03 g
Detection time no more then 0.5 sec
"Detection” distance from the subject surface no less then 0.1 m
Detection Probability no less then 0.95
False alarm rate no more then 1/1000
Power supply internal batteries during 24 hours
Operation temperature -30'C to +35'C
Overall size 220 mm x 150 mm x 55 mm
Weight 800 g
Control automatic by internal
microprocessor
Alarm light and sound

(with external display - digital)

SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - ViHGopMauMs oT HOCTaBIIMKa/paspaGoTINKa
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Containment and Surveillance: Hand-held Monitor 1 9 3

Hand-Held Gamma Monitor-Spectrometer
MODEL: CMIH3.02
SUPPLIER: RIPT, Research Institute of Pulse Technique

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): U-235
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: RIPT, Research Institute of Pulse Technique

MANUFACTURER: RIPT, Research Institute of Pulse Technique
DESCRIPTION

PURPOSE

Detection of gamma radiation sources and identification of U-235.

PRINCIPLES OF OPERATION

Detection of gamma radiation sources and identification of the gamma radiation from U-235 using the pulse-
height distribution shape of the detector in real time

FUNCTIONAL BLOCKS

- Nal(T1) detector,

- recorder

SPECIFICATIONS

Detector
NaI(Tl)crystal D25 mm x 25 mm
Integral gamma sensitivity
for the 60-250 keV energy region no less then 0.7 cm"2
Sensitivity for the full-energy peak no less then 0.5 cm*2
Overall size D40 mm x 440 mm
Weight 1.5 kg

Recorder
Max.input rate no more then 1E+4 cps
Overall size 140 mm x 175 mm x 205 mm
Weight 2.5 kg
Power supply =10-12V

Detection probability
from a distance of 10 cm 0.95

Detection limit
U-235 (90% enrichment)
from a distance of 10 cm in 1 second 1g
U-235 (3,6% enrichment)
from a distance of 10 cm
in 15 seconds 20 g
Interface RS-232

SOFTWARE

ADDITIONAL INFORMATION
Intelligent interface for user. Device has its own metrological, software, and methodical support, and

independent power supply.
REFERENCES
Supplier/Developer Data - FIHGopMalms oT mocrasumKa/paspaborauxa (Katanor HUVINAT)
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Containment and Surveillance: Hand-held Monitor
Hand-Held Gamma-Neutron Rate Meter 1 9 4
MODEL: PIIC-061IT
SUPPLIER: SNIIP-Automatics
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma, Neutron
Passtve

MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERIAL(S): Py, U

PHYSICAL FORM(S) OF NM:

STATUS: One-of-a-kind

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: SNIIP-Automatics

MANUFACTURER: SNIIP-Automatics
DESCRIPTION

PURPOSE

The meter is used for surreptitious detection of gamma and neutron sources.

PRINCIPLES OF OPERATION

Gamma radiation is detected by Geiger counters.

Neutron radiation is detected by CHM-18 neutron counters in moderator.

Radiometer device informs operator on arising situation when radiation intensity exceeds the setpoint.
Data processing is performed by internal micro computer.
FUNCTIONAL BLOCKS

- 2 neutron counter units

- 2 Geiger counter units

- internal micro computer for data processing

- liquid crystal display (LCD)

Device is housed in the case. Can be provided with the main power supply unit.

~

SPECIFICATIONS

Number of neutron counters in one detection unit up to 4
(with pulse summing)

Number of Geiger counters in one detection unit up to 5

( with pulse summing)
Number of independent counting inputs on device

console 4
Communication channel with external computer RS-232
Temperature range from -10'C to +50'C
Time of recording measurement results every 2 sec during 8 hours
Continuous .operation time no less than 8 hours
Overall size of console no more than 200 mm x 100mm x 40 mm
Console weight with accumulator
(without detector units) no more than 1 kg
Case weight:

with complete set of the detection units about 6 kg

lightened set (1 cassette of neutron and

Geiger counters) about 4 kg

Data storage with switching off power supply.
Sound, light, sensor signals if radiation intensity exceeds installed limit

SOFTWARE

ADDITIONAL INFORMATION

The closest analogs (with the exception of detectors type) are HHD-440A and PRM-470A from TSA System
Ltd.
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An individual devices can be delivered per request.
REFERENCES

Supplier/Developer Data - Fudopmalms oT ITOCTaBIIMKa/pa3paboTIHKA
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Containment and Surveillance: Hand-held Monitor
Portable Neutron Monitor

SUPPLIER: SNIIP-Konvel

195

MODEL: PXH-01

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Neutron

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:
STATUS: Limited Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial, Field
DEVELOPER: SNIIP-Konvel
MANUFACTURER: SNIIP-Konvel

DESCRIPTION

PURPOSE

Detects and locates fissile materials in baggage, loads and vehicles.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS

- detection unit with scintillation detector
- control board

SPECIFICATIONS

Sensitivity to thermal neutrons
Sensitivity to fast neutrons
Sensitivity to gamma radiation

100 pulse/ (neutrons/cm"2)
12 pulse/(neutrons/cm"2)
<0.016 cps (mkR/hour).

Ouwn background <1.5 cps
Power supply accumulators or main 220 V, 50 Hz
Operation without recharging 120 hours

Overall size:
control board
detector unit

165 mm x 107 mm x 33 mm
D160 mm x 320 mm

Weight:
control board 0.5 kg
detector unit 2.5 kg
Interface RS-232
Transportation by any closed transport type at temperature
from -30'C to +50'C
Storage in storehouse conditions in a manufacture
package
at air temperature from 0'C to +40'C
- at up to 80% relative humidity at +20'C
SOFTWARE
Allows determination of the neutron flux density.
ADDITIONAL INFORMATION

Possibility of the nuclear material quantity measurement
Testing the operation ability is carried out with a test source
Warranty - 18 months

The after-warranty-service is carried out by manufacturer.
Delivery time on individual demand - no more than 3 months
REFERENCES

Supplier/Developer Data - HHopMaLms oT TocTaBLIMKa/pa3paboTarKa
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Containment and Surveillance: Hand-held Monitor

X-Ray Rate Meter-Dosimeter
MODEL: P3C-10HP

SUPPLIER: SNIIP-Konvel

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Limited Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Field
DEVELOPER: SNIIP-Konvel
MANUFACTURER: SNIIP-Konvel

DESCRIPTION

PURPOSE

196

For detection of X and gamma radiation over a wide energy range, searching and localizing of radioactive
sources. Device is used for the determination of NM activity and quantity.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
- measurement board
- detection unit on the base of scintillation detector

SPECIFICATIONS

Energy range

Measurement range for:
equivalent dose
exposure dose
flux density

Limit of the general relative error

Measurement time

Sensitive detector surface area

Power supply

Continuous operation time

Overall size:
measurement board (with handle)
detection unit
Weight:
measurement board
detection unit
Interface
Operation temperature range
Relative humidity
Mechanical stresses of vibration
with frequency (25+2)Hz, at
acceleration (19,6+3,9)m/cn"2
Transportation in package by any
closed transport type
at the temperature
Storage in storehouse conditions
in manufacturer package
at the air temperature

SOFTWARE
Specialized software

ADDITIONAL INFORMATION

0.0059-3.0 MeV

0.005-100 mkzv/hour,
0.5-10000mkR/hour,
0.03-2000quantum/ (cm"~2*sec)
20%

1; 10; 100 sec

150cm"~2

from built-in accumulators.
8 hours

no more than 85 mm x 85 mm x 85 mm
no more than D160 mm x 400 mm

no more than 0.6 kg

no more than 1.5 kg

RS-232

from -15°'C to +40'C
9513% at temperature 2513'C.

during 30 min

from -30'C to +50°'C

from 0'C to +40'C
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Warranty - 18 months.
REFERENCES

Supplier/Developer Data - HHbopMaims oT IiocTaBiuKa/pa3paboTika
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Containment and Surveillance: Hand-held Monitor

Radiation Monitor
MODEL: PM-2

197

SUPPLIER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics

and Power Engineering

USE CATEGORY: Containment and Surveillance

DEVICE TYPE: Hand-held Monitor

MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Radiation Intensity

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: One-of-a-kind

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

MANUFACTURER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

DESCRIPTION
PURPOSE

Control of radioactive material movements.

PRINCIPLES OF OPERATION

This is a threshold device detecting gamma radiation and generating alarm signals when the preset limits are
exceeded. The monitor provides sound, light, and electric signals when radioactive materials are removed. Can

be used at locations with changeable background.

The monitor can be used both as a part of a complex access control system, and as an independent device.

The monitor has the following operation modes:
- continuous background monitoring;

- external control - by external signal (from infrared sensor, controller of the access systern isolation chamber,
electric lock and others) the monitor is switched from the background monitoring mode to the mode of the

current count comparison with the most recent alarm setting.

FUNCTIONAL BLOCKS
- four detection units BIIEI-01P
- remote control board
- data processing unit
- connection cables
SPECIFICATIONS
Number of connected detectors
NaJ(Tl) crystal size
Average count rate range
Measured energy range
Alarm level
Initial exposure time
Measurement time of the current background
False alarm frequency:
in continuous mode
in external control mode
Detection probability of 8,5 g U
(90% enrichment)
Power supply
Operation temperature range
Overall size:
detection unit
processing unit

SOFTWARE

from 1 to 4

63 mm x 63 mm
0-9999 pulses/sec
50 kev - 3 Mev

5 and 7 sigma

16 sec

2 sec

1/ 1700
1/ 2000

70%
220 v, 50 Hz
from 5'C to 35'C

90 mm x 250 mm
440 mm x 300 mm x 200 mm




MC&A Instrumentation Catalog, Version 1, Page 7.237 27-Jun-98

ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - HHbopMamus o mocTaBImKa/pa3paboTIuKa
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Containment and Surveillance: Hand-held Monitor
Hand-Held Personal Radiation Monitor 1 9 8
MODEL: PRM-470B
SUPPLIER: IS4 Systems Ltd.
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Industrial
DEVELOPER: TSA Systems Ltd.
MANUFACTURER: TSA. Systems Ltd.
DESCRIPTION
PURPOSE

This device is designed for vehicular or pedestrian monitoring where high sensitivity is critical, continuous
search requires a lightweight instrument or frequent recharging is unavailable.

PRINCIPLES OF OPERATION

The PRM-470B automatically acquires a 20 second background when it is turned on. After the background it is
ready to scan. The scan function can be started manually by pressing a front panel switch, or automatically by
an internal motion switch. A front panel LED, and an audio annunciator signal alarms.

FUNCTIONAL BLOCKS

- circuit card assemblies or modular subassemblies contained all major electronics

- plastic scintillation detector

SPECIFICATIONS
Measurement time:
search mode 0.4 s count moving average with 0.05 s intervals.
background time 10 sec.
Operation temperature 0 to 38 C
Power supply Ni-Cd battery pack
battery charger from 90 - 250 volt, 47- 63 Hz power
Operation on a full charge 60 hours
Overall size 12.5 x 10 %20 cm~3
Weight 1.4 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - MudopMaliiig OT NOCTaBIIMKa/pa3paboTinKa
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Containment and Surveillance: Hand-held Monitor 1 9 9

Hand-Held Radiation Monitor for NM Detection "Gnome "

MODEL: "Tuom"
SUPPLIER: VNII4, All-Russian Research Institute of Automatics

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): U, Pu
PHYSICAL FORM(S) OF NM:

STATUS: Limited Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: VNIIA, All-Russian Research Institute of Automatics

MANUFACTURER: VNIIA, All-Russian Research Institute of Automatics
DESCRIPTION

PURPOSE

Timely detection of NM movements.

PRINCIPLES OF OPERATION

Detection of gamma-radiation in the single energy window of 40-210 keV for U-235 detection, and in two
energy windows: 40-140 keV and 312-450 keV for plutonium detection. Device has digital visual and sound
indication. Sound alarm is generated when radiation count goes over an established limit. Sound changes its tone
with changes in the gamma-radiation counts rate. Radiation background can be compensated manually or
automatically. Device can operate in a mode of selective uranium detection.

FUNCTIONAL BLOCKS

Two individual blocks:

- remote telescopic detector, and

~ signal processing unit
SPECIFICATIONS
Sensitivity from a distance up to 15 cm
and scanning speed up to 0,5 m/s 4g of U; 0.4g of Pu
False alarm frequency at 20mkR/hr background 1 - 2 per minute
Measurement time 8 - 16 sec
Environment of use:
temperature from -10'C to +40'C
humidity up to 75% at +30'C
Power supply two 9 V Ni-Cd batteries
Overall size (without holder) 85 mm x 60 mm x 165 mm
Weight (with batteries, without holder) 0.96 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - Uudopmamms or mocrasimyKa/paspaboranka
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Containment and Surveillance: Hand-held Monitor 2 O 0

Hand-Held Radiation Monitor for NM Detection "Guard"”
MODEL: "Cmpaxc-2", "Cmpaxc-3"
SUPPLIER: VNIIA, All-Russian Research Institute of Automatics

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Hand-held Monitor
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERIAL(S): U, Pu
PHYSICAL FORM(S) OF NM:

STATUS: Limited Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: VNIIA, All-Russian Research Institute of Automatics

MANUFACTURER: VNIIA, All-Russian Research Institute of Automatics
DESCRIPTION

PURPOSE

Timely detection of NM movements.

PRINCIPLES OF OPERATION

Detection of NM spontaneous radiation in excess of background. Device has sound and visual indication signals.
It has capability for the automatic remote data transfer to the control station.

Device performs a self-control testing during 2 s after power switches on.

FUNCTIONAL BLOCKS

- Nal(Tl) detector

- photoelectric electron-multiplier tube (PHT)

- PHT signal amplifier
- PHT power unit
- analog-to-digital converter
- liquid crystal indicator
- processor
SPECIFICATIONS
Sensitivity at 5-15 sm 0.3 g of Uy 0.03 g of Pu
Measurement cycle 8 - 16 sec
Power supply 5 V built-in Ni-Cd battery
Continuous operation without recharge 20 hours
False alarm frequency: can be cangeable from 10/1 min to
1/12min)
Environment of use:
temperature from - 30'C to + 50’ C
humidity 100% for +30’ C
atmosphere pressure > 225 mm
mechanic vibration 10-55 Hz
Transportation conditions in packing:
temperature from - 60'C to + 50" C
humidity 95% for + 30’ C
Capacity testing method: built-in photodiodes
Average time before fault: 5000 hours
Life time: 5 years
Overall size
"Crpax-2" 252 mm x 96 mm x 125 mm
"Crpax-3" 238 mm x 123 mm x 156 mm
Weight (including battery)
"Crpax-2" 2.2 kg
"Crpax-3" 1.9 kg

SOFTWARE
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ADDITIONAL INFORMATION
Device can be adjusted to detect other NM types.
REFERENCES

Supplier/Developer Data - VHdopManus oT nocTapIKa/pa3paboTIika
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Containment and Surveillance: Portal Monitor 2 O 1

Neutron Vehicle Portal Monitors
MODEL: JPM-314
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Neutron

Passive
MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.

DESCRIPTION

PURPOSE

JPM-314 SNM Neutron Vehicle Portal Monitor is an intelligent detection system used to detect shielded SNM
which cannot be detected by gamma-based portals due to attenuation of the gamma rays. It is also used in
areas where the gamma ray background varies.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

waterproof detector cabinet:

- eight He-3 proportional detectors

- polyethylene chambers

- portal controller

- amplifier/SCA

- high voltage power supply

SPECIFICATIONS

Detector dimensions 182.9 cm long x 5.08 cm diameter
Chamber dimensions 122 x 244 x 15 cm~3
Distance between chambers 6 m

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data ~ WndopMaluid oT nocraBiyKa/paspaboTarnka
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Containment and Surveillance: Portal Monitor
Neutron/Gamma Portal Monitor 2 O 2
MODEL: JPM-324
SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: Containment and Surveiliance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Neutron, Gamma
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: Los Alamos National Laboratory
MANUFACTURER: Canberra Industres, Inc.
DESCRIPTION

PURPOSE
JPM-32A is an integrated neutron and gamma-ray vehicle portal monitor for detecting gram masses of shielded
plutonium. Lower detection limits are possible for unshielded plutonium and HEU using gamma detectors.

PRINCIPLES OF OPERATION

The JPM-32A Neutron/Gamma Vehicle Portal Monitor is a combination system that includes both neutron and
gamma detectors, similar to those used in the JPM-12A and JPM-31A. Combination neutron and gamma
portals allow detection of SNM even if it is shielded with a high-Z material such as lead. This combination is
very effective for vehicle monitors. If not adequately shielded, the gamma portion will also detect the SNM.
FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - UndopMalms oT nocTablimKa/paspaGoTauka
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Containment and Surveillance: Portal Monitor
Pedestrian Portal Monitor (neutron) 2 03

. MODEL: JPM-414
SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: Containment and Surveillance

. DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Neutron
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: Canberra Industries, Inc.
MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The JPM-414 Neutron Pedestrian Portal detects gram masses of shielded SNM that cannot be detected by
gamma-ray based monitors. It is also used where the gamma-ray background varies.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS
The portal configuration is identical to the JPM-31A Neutron Vehicle Monitor with fewer He-3 detectors.
Pillars are smaller and closer together: 66 cm vs 6 m.

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HndopMals oT nocrapumKa/paspaborduka
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Contairzment and Surveillance: Portal Monitor 2 0 4

SNM Pedestrian Portal Gamma Monitors

MODEL: JPM-214, JPM-224
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): Pu, HEU
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

iiecial Nuclear Material (SNM) Portals prevent unauthorized removal of fissile material suck as U-235 and
-239.

PRINCIPLES OF OPERATION

The portal monitor JPM-21A features gamma-ray detection only, while the JPM-22A has gamma-ray and metal
detection capability. The monitors can be operated in walk-through or wait-in modes. The microprocessor
controller allows complete automatic operation and the visual/audio displays and alarms continuously inform
operator of portal status. Occupancy sensors automatically determine presence of subjects and their direction of
travel. The detectors are housed in protective enclosures rated for indoor-outdoor use (NEMA 3R). Heavy duty
outdoor enclosures (NEMA 3) are available as an option.

The JPM-21A's programmable controller provides automatic operation of the monitor. To ensure the proper
operation of the monitor, the controller performs a series of self diagnostic tests at system start up and master
reset. Operating parameters and diagnostic functions are accessed with a simple terminal through an RS-232
port. Operating parameters like "walk through” or "wait in" mode, passage speed, the number and duration of
monitoring measurements, and the amount of pre-occupancy data used in the monitoring can be entered using
the optionally supplied terminal or computer. High and low background alarms can also be set. The result of
the statistical analysis of the signals, and the number of alarms and occupancies can be printed or stored on file
during operation. In wait in mode an alarm sounds if the occupant leaves early.

The controller uses the Sequential Probability Ratio Test (SPRT)[1] algorithm to determine the presence of
SNM over background. This is a sequential hypothesis test that performs a sequence of short monitoring
measurements during both background and occupied states. When the portal is unoccupied, the background
events are counted by the portal controller. Each background is checked against the selectable high and low
extreme values and is tested for statistical variance. The background is continually monitored until triggered by a
person entering the portal by an active infra-red sensor pair located in the detector cabinets. When the monitor
is occupied a series of short duration counting intervals is examined. Each short interval is analyzed, and a
decision is made whether the signal is background, SNM, or undetermined. If neither a background nor an
alarm decision can be made, monitoring continues with another short measurement until the user selectable
maximum total monitoring time is reached. If no decision is reached, the signal is determined to be background
and the monitoring repeats until the occupant has left the monitor. The SPRT technique was selected for the
JPM series monitors (over traditional moving average background subtraction techniques) due to its lower
sensitivity to the effects of varying passage speeds in the walk through mode.

The signal conditioning and analysis hardware are located within the pillars of the monitor. Access to all system
electronics and the master reset are protected by keyed latches. A Remote Control panel is supplied to indicate
systemn status to an operator located nearby. There is provision for a remote alarmn. Tamper Indication Devices
(TID) are optional.

The JPM-22A is the JPM-21A described above but with the addition of a metal detector similar to the kind used
in airports. It is used in detecting the presence of metal objects or shielding that can attenuate gamma-rays
sufficiently from the SNM, thereby defeating detection. The JPM-22A is offered in one or two way traffic
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modes. With this option, the controller automatically sets the sensitivity level for the metal detector portal based
on the direction of traffic, allowing different detection levels for metal coming into an area than that going out.
FUNCTIONAL BLOCKS
- four plastic scintillation detectors, shielded and collimated by lead sheets
- low-noise photomultiplier tubes (PMT5s)
- spectroscopy-grade signal processing electronics NIM:
- portal controller

- amplifier/SCA
- high voltage pwer supply
- metal detector (JPM-22A)
SPECIFICATIONS
Sensitivity:
walk-through mode (1.3 m/s) 0.3 g for low burnup plutonium
10 g of HEU
0.05 reactor grade Pu
wait mode: 0.08 g for low burnup plutonium
3 g of HEU
0.01 reactor grade Pu
False alarm rate 1/2100
Power supply optional Battery Backup for eight hours
Overall size height is 213 cm; width - 117 cm;
spacing between pillars 74 cm
Weight 181 kg ( 3mm lead shield)
SOFTWARE
ADDITIONAL INFORMATION

The JPM-21A is compatible with the Canberra’s JPM-41A neutron monitor in that the two can be placed
together to provide the maximum detection capability.

REFERENCES
Supplier/Developer Data - FiH$opMaius ot nocrasiimka/paspaboranka
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Containment and Surveillance: Portal Monitor
SNM Vehicle Portal Gamma-Monitor 2 0 5
MODEL: JPM-124
SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES:  Radiation Intensity -
NUCLEAR MATERIAL(S): HEU, Pu
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

Model JPM-124 SNM Vehicle Portal Gamma-Monitor is designed for the detection of SNM in moving vehicles.

PRINCIPLES OF OPERATION
The monitor is operated in single or dual traffic mode.

FUNCTIONAL BLOCKS
Similar in design to JPM-11A (see JPM-11A detail description).
SPECIFICATIONS
Sensitivity:
HEU 1 kg.
low burnup plutonium 10 gm
reactor grade plutonium 1.2 gn
False alarm rate 1/2100
Operation temperature -40 C to +40 C
Power supply optional battery backup
for 8 hours operation (at 20'C)
Uninterruptable power supply (UPS) lines
(harsh climates)
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Fehlau, P.E., Coop K.L., and Nixon, K.V., Sequential Probabilty Ratio Controllers for Safeguards Radiation
Monitors, Proceédings of the 6th ESARDA Symposium on Safeguards and Nuclear Material Management,
Venice, Italy, 1984.
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Containment and Surveillance: Portal Monitor
SNM Vehicle Portal Gamma-Monitoring Station 2 O 6
MODEL: JPM-114
SUPPLIER: Canberra Industries, Inc.
USE CATEGORY: . Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERIAL(S): HEU, Pu

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Los Alamos National Laboratory

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

Special Nuclear Material (SNM) Portals prevent unauthorized removal of fissile material such as U-235 and
Pu-239. The JPM-114 is an intelligent gamma-radiation detection system that was jointly developed by
Canberra and Los Alamos National Laboratory. It provides a rapid means of searching vehicles leaving a
material access area by detecting emitted gamma-radiation.

PRINCIPLES OF OPERATION

It is operated in wait-in mode only. The microprocessor controller allows completely automatic operation.
The visual/audio displays and alarms continuously inform the operator of portal status and occupancy sensors
automatically determine presence of vehicle. The detectors are housed in heavy duty protective enclosures rated
for outdoor use (NEMA 3). The internal and external RS-232 ports are provided for setting operating parameters
and printing/storing data to external devices.
The vehicle waits in the station for periods up to a minute, thereby maximizing sensitivity to SNM. In addition,
16 large plastic scintillator detectors are placed above and below the vehicle, profiling large detection areas. The
detectors are organized in four independent monitoring groups. Three of the detector groups are buried-below
the vehicle in trenches spaced 1.2 m (4f) apart. Each trench holds two detectors and is covered with an
aluminum plate. The remaining group is above the vehicle in a rack attached to a canopy. Each overhead
detector is in an individual cabinet. Each monitoring group has its own individual amplifier, SCA, and high
voltage supply. Special low-noise photomultiplier tubes (PMTs) are used with each detector to further improve
sensitivity.
The monitoring station also uses a controller similar to the portal monitors, but has four data channels, one for
each group. The controller uses the four data channels, one for each group. The controller uses the Sequential
Probability Ratio Test (SPRT) [1] algorithm. This is a sequential hypothesis test that makes a sequence of short
monitoring measurements. When the portal is unoccupied, the background events are counted by the portal
controller. Each background is checked against selectable high and low extreme values and is tested for
statistical variance. The background is continually monitored until triggered by the occupancy sensors buried in
the roadway. When the station is occupied, it waits a few moments until the vehicle is parked and begins to
analyze the signals. Each short interval is analyzed, and a decision is made whether the signal is background,
SNM, or undetermined. If neither a background nor an alarm decision can be made, monitoring continues with
another short measurement until a user selectable maximum total monitoring time is reached (usually one
minute). A single decision that SNM is present causes an alarm. Alternatively, all four groups must reach
decisions that no SNM is present to complete the monitoring.
The controller is provided with self diagnostic tests that are performed at system start up and master reset.
Operating parameters and diagnostics are accessed with a terminal via a RS-232 port. The signal conditioning
and analysis hardware are located in temperature controlled enclosures. Access to all system electronics and the
master reset are protected by keyed latches. A Remote control Panel is supplied to indicate system statues to the
operator in a building or other enclosure. A similar module is located out of doors near the vehicle being
monitored.

FUNCTIONAL BLOCKS
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- 16 large plastic scintillator detectors
- amplifiers
- SCAs
- high voltage supply
- low-noise photomultiplier tubes (PMTs)
- portal controller
SPECIFICATIONS
Sensitivity:
HEU 40 gm
low burnup plutonium 0.3 gm
False alarm rate 3/1000
Operational temperature range -40' C to +40' C
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES
Fehlau, P.E., Coop K.L., and K.V. Nixon, K.V., Sequential Probability Ratio Controllers for Safeguards
Radiation Monitors, Proceedings of the 6th ESARDA Symposium on Safeguards and Nuclear Material
Management, Venice, Italy, 1984.
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Containment and Surveillance: Portal Monitor 2 O 7

Vehicle Contamination Monitors

MODEL: JPM-13, JPM-14
SUPPLIER: Canberra Industries, Inc.

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERIAL(S): U
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Canberra Industries, Inc.

MANUFACTURER: Canberra Industries, Inc.
DESCRIPTION

PURPOSE

The JPM-13 and JPM-14 Vehicle Contamination Monitors are designed to provide reliable and easy
monitoring of vehicles to detect contaminated scrap metal or slag, and detect contaminated waste leaving a
Jacility or entering a landfill. Intelligent radiation detection systems detect gamma rays from shielded and
unshielded radioactive sources such as Co-60, Cs-137, Ra-226, U-235, and Th-232.

PRINCIPLES OF OPERATION

Models JPM-13 and JPM-14 are operated in drive-through mode and feature an automatic operation through
use of a microprocessor-based intelligent controller.

Vehicle Portal Monitors are designed for rapid monitoring. The monitor is located in a vehicle trap or near a
rail or truck scale, on either side of a single lane of traffic. The JPM-13, 14 sense an entering vehicle with an
occupancy sensor. As the vehicle slows down, it is monitored by plastic scintillator detectors located in rugged,
weathertight enclosures on both sides of the roadway. For harsh environments, the enclosures can be heated
and/or cooled. The amp/SCA boards are located close to the detectors to minimize noise pickup. Multiple
SCAs allow detection of the position of the radioactivity in the vehicle.

When the monitor is unoccupied, the background events are counted by the controller. Each background is
checked against selectable high and low extremes, and tested for statistical variance, any of which will cause an
alarm. The background is continually monitored until occupancy is sensed. When the portal is occupied, it
begins to look at very small count intervals. Each of these time intervals is analyzed using the Sequential
Probability Ratio Test (SPRT) and compared to the background average. For a vehicle traveling 8 km/h
through the Portal Monitor, five or six monitoring decisions may be made.

The portal controllers include a variance analyzer that operates continuously to analyze variations in the
background and to facilitate system setup. If variations are larger than statistically expected, the deviation is
displayed. The portal will also alarm when the background exceeds an upper limit or drops below a lower limit.
The purpose of the variance check is to detect efforts to compromise the detectability of the portal by someone
trying to "fool” its background measurement. An RS-232 communication port allows authorized personnel to set
algorithm parameter, background limits, and operational parameter which are stored in non-volatile RAM, and
are entered via an external terminal or computer. This serial port makes the unit more versatile because
parameters are field-adjustable instead of requiring factory adjustment.

FUNCTIONAL BLOCKS

- microprocessor-based intelligent controller

- high voltage power supply

- Remote Control Panel with status indicator lights and alarm reset

- detectors:
JPM-13 - four plastic scintillators, active volume approximately 4572 cm3 each
JPM-14 - two plastic scintillators, active volume approximately 24,500 cm3 each
- preamplifier/ amplifier/single channel analyzer (SCA) boards

SPECIFICATIONS
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Sensitivity:
JPM-13(for 1 ton van at 8 km/hr) 9 mkCi Cs-137 in a 20 mkR/hr background
JPM-14( with thickness of scrap > 300 mkCi unshielded Cs-137

between the source and
vehicle wall 1less than 91 cm
and speed < 6.5 km/hr)

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

P.E. Fehlau, K.L. Coop, and K.V. Nixon, Sequential Probability Ratio Controllers for Safeguards Radiation

Monitors, Proceedings of the 6th ESARDA Symposium on Safeguards and Nuclear Material Management,
Venice, Italy, May 14-18, 1984.
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Containment and Surveillance: Portal Monitor
Radiation Control System 2 0 8
MODEL: PM-5000
SUPPLIER: JV Polimaster
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Neutron, Gamma
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY: Stationary
ENVIRONMENT OF USE: Field
DEVELOPER: JV Polimaster
MANUFACTURER: JV Polimaster
DESCRIPTION
PURPOSE

NM movement control at facility entrance/exit posts.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

The system is a set of independent modules from which 8 types of radiation monitors can be assembled.
Two modules are the base of the system:

- gamma radiation plastic scintillator detector;

- neutron radiation detector bases ot He-3 counters.

The following devices can be created from these modules:

1 - Vehicle Monitor with 4 gamma radiation detectors (2 in each pillar) and 2 neutron detectors (1 in each
pillar) - for vehicles.

2 - Vehicle Monitor with 4 gamma radiation detectors (2 in each pillar) - for vehicles.

3 - Vehicle Monitor with 2 gamma radiation detectors (1 in each pillar) and 2 neutron radiation detectors (1 in
each pillar) - for cars .

4 - Vehicle Monitor for a car transport with 2 gamma radiation detectors (1 in each pillar) - for cars.

5 - Pedestrian Monitor with 4 gamma radiation detectors (2 in each pillar).

6 - Pedestrian Monitor with 2 gamma radiation detectors (1 in each pillar).

7 - Pedestrian Monitor with 1 gamma radiation detector (1 pillar).

8 - Mail - Luggage Monitor with 1 gamma-radiation detector and 1 neutron detector (1 pillar).

SPECIFICATIONS
Distance between pillars:

1, 2, 3, 4 models 6 m

5, 6 models 1.5 m

7, 8 models 1.5 M (source-detector)
Source velocity trough monitor

1, 2, 3, 4 models 15 km/hr

5, 6, 7, 8 models 5 km/hr
Sensitivity at 20 mkR/hr background:
material model 1 2 3 4 5 6 7 8
Pu-239, g 4.3 4.3 4.19 4.19 0.6 0.6 1.2 1.2
U-235, ¢ 298 298 248 248 9.9 9.9 35 35
U-238, g 2700 2700 2000 2000 123 123 976 976
Cs-137, mkCi =} S °] 9 1-2 1-2 1-2 1-2
Pu-239, g
(at a distance
of 3 m from source) 50.3 - 50.3 - - - - 50.3

(in 4 cm lead shield)

Operating conditions:
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Temperature: from -30'C to +50'C
Humidity: upto 95%
Power supply 90 Vv - 250 Vv, 50+2 Hz
Interface RS-232
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - Mudopmanms oT nmocrasiiuka/pa3paboTarka
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Containment and Surveillance: Portal Monitor
Plutonium Vehicle Monitor 2 O 9

MODEL: VM-1
SUPPLIER: National Nuclear Corporation
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERIAL(S):  Pu

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: Brookhaven National Laboratory

MANUFACTURER: National Nuclear Corporation
DESCRIPTION

PURPOSE

Detection of Pu fissile material in vehicles based on gamma radiation measurement.
PRINCIPLES OF OPERATION
The monitor provides continuous automatic background compensation and adjustable time constants and
sensitivity. Alarm activates local light and relay to remote action. The monitor has alarms on Pu fissile
material, loss of signal, and high level. Loop detector provided for installation in road bed to detect vehicle.
FUNCTIONAL BLOCKS

- sodium iodide detectors
- lead shielding

- NIM modules

- tamper-proof cabinet.

SPECIFICATIONS

Sensitivity 20 g Pu in vehicle travelling at 15 mph (24km/h)
( With detectors 24 feet {7 m) apart)

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - WudopMalus oT rocTaBoiuKa/paspaGoTInka
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Containment and Surveillance: Portal Monitor 2 1 O

Radiation Monitoring System for Vehicles and Loads (Scrap Monitor)
MODEL: SD-975, SM-1, SM-1B
SUPPLIER: National Nuclear Corporation

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Neutron, Gamma
Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Field
DEVELOPER: Lawrence Livermore National Laboratory
MANUFACTURER: National Nuclear Corporation
DESCRIPTION
PURPOSE

Monitoring gainma and neutron radiation from scraps in vehicles.
PRINCIPLES OF OPERATION
Detects gamma and neutron radiation.
FUNCTIONAL BLOCKS
SD975 weatherproof NEMA-type enclosure containing:

- large plastic scintillation detector,

- 3/8" thick lead shielding,

- electronic interface board.
Readout units contain:

- signal processing electronics

- power supply.
SPECIFICATIONS
Efficiency 0.35% at 5 feet in a low background area is 1000 cps
Measurement time 3 seconds
Detectable activity 1 mkCi (at confidence level of 90%) placed
5' from the detector assembly.
False alarm rate less than 0.0001%, or approximately 1 every 6 months

(using sigma factor of 5)
Operation temperature:

SD-975 Detector -30F to 120F
Readout Unit 10F to 120F
Overall size:
Detector 42"W x 30"H x 9"D
Readout Unit 18"W x 10.5"H x 5.5"D, indoor enclosure
Weight: A
SD-975 500 pounds
Readout Unit 10 pounds
SOFTWARE
ADDITIONAL INFORMATION

Model SD-975 is supplied with Detector Assembly and SM-1 or SM-1B with readout units.
REFERENCES
Supplier/Developer Data - Fudopmanus ot mocTasiiuka/paspaboTauka
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Containment and Surveillance: Portal Monitor -
Asphalt Panel, Portal Monitor 2 1 1

MODEL:
SUPPLIER: Pacific Northwest National Laboratory
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: . Portal Monitor
MEASUREMENT METHOD: Neutron

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): U, Pu
PHYSICAL FORM(S) OF NM:

STATUS: One-of-a-kind

PORTABILITY: Portable

ENVIRONMENT OF USE: Field

DEVELOPER: Pacific Northwest National Laboratory

MANUFACTURER: Pacific Northwest National Laboratory
DESCRIPTION

PURPOSE

A neutron detector was constructed for the purpose of making fast, high sensitivity measurements of neutron
emitters in portal applications including entrances and exits of nuclear facilities.

PRINCIPLES OF OPERATION

The system is based on upon glass fiber optic scintillators loaded with lithium-6 and operated to detect thermal
neutrons. The electronics package is placed in 20 cm x 25 cm x 2 cm space.

FUNCTIONAL BLOCKS

SPECIFICATIONS

Power supply can be run on a’'car battery.
Overall size 200 cm x 28 cm x 2.54 cm - panel
Weight 16 kg per panel

SOFTWARE

Can be operated remotely and transmit measurement data periodically by commercial satellite.
ADDITIONAL INFORMATION
REFERENCES

Hamy S. Miley, et.al., High Sensitivity, Low Profile Neutron Detector for Safeguards Measurements, PNNL
publication
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Containment and Surveillance: Portal Monitor 2 1 2

Pedestrian Radiation Monitor, Post KPRM

MODEL: KITPM-II1 A0413-P975
SUPPLIER: RFENC VNIIEF, Russian Federal Nuclear Center, All-Russian Research Institute

of Experimental Physics

USE CATEGORY: Containment and Surveillance

DEVICE TYPE: Portal Monitor

MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Radiation Intensity

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Limited Production

PORTABILITY: Stationary

ENVIRONMENT OF USE:

DEVELOPER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics

MANUFACTURER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics

DESCRIPTION
PURPOSE
Designed for NM removal control through continous monitoring of the radiation background; creates setpoints
and makes enunciation when a preset alalmand alarm value limit is exeeded.
PRINCIPLES OF OPERATION
Operation modes:
-monitor self testing;
-background analysis
- RM test on "carrying” a radioactive object;
- test by "throwing” a radioactive object through the area controlled by the monitor;
- testing an unauthorized access to the monitor installation.
Indication of operation modes of the monitor and self-testing results is performed.
FUNCTIONAL BLOCKS
- pillars for passage;
- detector units - 4 pieces (2 per pillar), total detection area - 5500cm”™2;
- sound and light signalization units;
- infrared detector indicating a controlled area "occupancy”;
- interface RS-232 or RS-485.

SPECIFICATIONS

Sensitivity with 25mkR/h background, 0.3g of Pu (a low burned level)
at detection probability of more than 50% 10 g of HEU (>90% U-235)

and 0,95 confidence level, for the minimal configuration
with a passage speed of (1%0,2)m/s: (sphere)

Sensitivity in "waiting"” mode from 1 s to 10 s 0.1lg of Pu (a low burned level)
3 g of HEU (>90% U-235)
for the minimal configuration

(sphere)

False alarm rate:

in "walk-through" mode no more than 1 per 1000 passages

in continuous control mode no more than 1 per 8 hours operation
Operation setting no more than 15 min.
Post and PC communication interface RS-232 or RS-485
Maximum external background 50 mkR/h
Power supply 220B - continuous, 24 hours a day
Power consumption no more than 100VA
Operation temperature range from +5'C to +50'C at 80% relative

humidity at 35'C
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Overall size 2287 mm x 1020 mm x 1130 mm
Weight 150 kg without a Pb shielding
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - HudopMalisg oT IOCTaBLIMKa/paspaboTInKa
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Containment and Surveillance: Portal Monitor

Gamma and Neutron Rate Meter for Flux Density Control (CPIIC2)

MODEL: CPIIC2
SUPPLIER: RIPT, Research Institute of Pulse Technique

USE CATEGORY:

DEVICE TYPE: Portal Mornitor

Containment and Surveillance

MEASUREMENT METHOD: Gamma, Neutron, X-Ray

Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY: Stationary
ENVIRONMENT OF USE: Field
DEVELOPER: MOLNIA Plant
MANUFACTURER:

PURPOSE

Detection of gamma and neutron sources that create a

Radiation Intensity

Serial Production

RIPT, Research Institute of Pulse Technique
DESCRIPTION

particle flux density close to the natural background at

the point of observation; evaluation of the neutron and gamma equivalent dose rate; detection of gamma and

neutron sources within moving vehicles.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS

- neutron detector unit;

- gamma Nal(T1) detector ;
- two channel recorder.
SPECIFICATIONS
Neutron Detection Unit
15 thermal neutron counters
Neutron sensitivity for E<100 keVv
E<5M=B
Dead time
Overall size
Weight
Gamma detector
NaI(Tl)crystal
Sensitivity for 100-1200 keV range
Dead time
Overall size
Weight
Recorder
Exposure time
Detection limit
Input signal amplitude (TTL)
Input resistance
Max.. input rate
Power supply

SOFTWARE

ADDITIONAL INFORMATION
Possibilities:
- independent usage of different detectors,

Cn-19H

100cm™2

100...50 cm~2

15 mks

620 mm x 500 mm x 110 mm
20 kg

D63 mm x 63 mm
25cm”~2

15 mks

D120 mm x 550 mm
3.5 kg

0,5; 5; 50 seconds

4; 8 standard deviations
5110%V

75 Ohm

up to 8E+5 cps

=24-27v

or 220V, 50Hz

- carrying on searching operations in continuous moving mode,
- operation under harsh climatic and mechanical conditions.

REFERENCES
Supplier/Developer Data - HiHbopMalma oT HocTaBimKa/paspabotanka (Katanor mponykuvyt HUHWWAT)
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Containment and Surveillance: Portal Monitor

Portal Gamma Monitor (CMTH3.01)

214

MODEL: CMIH3.01
SUPPLIER: RIPI, Research Institute of Pulse Technique

Containment and Surveillance

RIPT, Research Institute of Pulse Technique
RIPT, Research Institute of Pulse Technique

DESCRIPTION

USE CATEGORY:
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): HEU
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Field
DEVELOPER:
MANUFACTURER:
PURPOSE

Detection of fissile materials and their products.

PRINCIPLES OF OPERATION

Designed for detection of gamma radiation in continuous mode with background control at the location being
monitored. The device provides light and sound alarms and the monitor’s status directly in-situ and to the
remote control stations by RS-232 and on the "dry” contacts.

FUNCTIONAL BLOCKS

Two pillars with detectors (2 detectors per one pillar)

SPECIFICATIONS

Polystyrene gamma detector

gamma sensitivity

for the 150-210 keV energy range
Detection limit for uranium dioxide

Detection probability
False alarm probability
Measurement time
Background level
Overall size

Spacing between pillars
Weight

Power supply

SOFTWARE

ADDITIONAL INFORMATION
Warranty 12 months
REFERENCES

800 mm x 250 mm x 50 mm
800cm"2

3 g of U-235 (90% enrichment)
100 g of U-235 (3,36% enricment)
0.95

10~-6

no more then 1 second

10-20 mkR/h

2130 mm x 1100 mm x 580 mm
2070 mm x 800 mm

no more then 320 kg

220V, 50 Hz

from internal power supply
no more then 12 hours

Supplier/Developer Data - MHdopMaimig oT nocTaBumka/paspaboravuka (Katanor HUMHT)
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Containment and Surveillance: Portal Monitor
Portal Gamma Monitor (CMTH5) 2 1 5

MODEL: CMIHd5
SUPPLIER: RIPI, Research Institute of Pulse Technique

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): HEU, LEU
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial .

DEVELOPER: RIPT, Research Institute of Pulse Technique

MANUFACTURER: RIPT, Research Institute of Pulse Technique
DESCRIPTION

PURPOSE

Detection of gamma radiation of fissile materials and their products

PRINCIPLES OF OPERATION

Designed for detection of gamma radiation in continuous mode with background control at the location being
monitored. The device provides light and sound alarms and the monitor's status directly in-situ and to the
remote control stations by RS-232 and on the "dry" contacts.

FUNCTIONAL BLOCKS

two pillars with detectors (2 detectors per one pillar)
SPECIFICATIONS

NaI(Tl) gamma detector D150 mm x 25 mm
Gamma sensitivity 600cm”2

for the 150-210 keV energy range

Detection time no more then 1 sec
Detection limit for uranium dioxide 3 g of U-235 (90% enrichment)
100 g of U-235 (3,36% enricment)

Detection probability 0.95

False alarm probability 10~~5

Measurement time no more then 1 second
Background level 10-20 mkR/h

Overall size 2130 mm x 1540 mm x 580 mm
Spacing between pillars 2070 mm x 800 mmn

Weight no more then 250 kg

Power supply 220V, 50 Hz

from internal power supply
no more then 12 hours

SOFTWARE

ADDITIONAL INFORMATION
Warranty 12 months
REFERENCES

Supplier/Developer Data - UndopMatms or mocTapIMKa/paspaboTauKa (Katanor npomyximut HUUUT)
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Containment and Surveillance: Portal Monitor ' 2 1 6

Vehicle Gamma Monitor

MODEL: CMIH 7.01, 7.02, and 7.03
SUPPLIER: RIPT, Research Institute of Pulse Technique

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): HEU

PHYSICAL FORM(S) OF NM:

STATUS: Prototype

PORTABILITY: Stationary

ENVIRONMENT OF USE: Field

DEVELOPER: RIPT, Research Institute of Pulse Technique

MANUFACTURER: RIPT, Research Institute of Pulse Technique
DESCRIPTION

PURPOSE

Control of nuclear and radioactive material removal,

PRINCIPLES OF OPERATION

Gamma detection of radioactive materials is executed in automatic "drive through” mode. Controlled by the
built-in microprocessor with RS-232 for the connection to an external PC.

FUNCTIONAL BLOCKS

- two pillars with gamma detectors,

- additional units with sensitive elements on the ground of the passage and overhead ( 3.5 m).

SPECIFICATIONS
Gamma detector number from 4 to 8
Detection limit 200 to 1000 g of U-235 (90% enrichment)
False alarm probability 1/4000
Power supply 220V, 50Hz
Operation temperature range from -40'C to +40'C
Power supply 220v, 50Hz
independent supply mode with

, built-in accumulator for 8 hours
Side pillar height 3m
Distance between pillars S5m
Alarm signal light and sound
SOFTWARE
ADDITIONAL INFORMATION

Warranty for 12 months.

Time between failures - no less than 4000 hours.
Life time - no less than 6 years

REFERENCES

Supplier/Developer Data - M opMainia oT nocraBliKa/pa3spaboTInKa
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Containment and Surveillance: Portal Monitor

Pedestrian Portal Monitor (IIIIM KH-01S)

MODEL: IIIITM KHA-01S
SUPPLIER: RSC Kurchatov Institute

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Prototype
PORTABILITY: Stationary
ENVIRONMENT OF USE:
DEVELOPER: RSC Kurchatov Institute
MANUFACTURER: RSC Kurchatov Institute

DESCRIPTION

PURPOSE

Detection of unauthorized NM movements through the entrance/exit facility posts.

PRINCIPLES OF OPERATION

Detection of the gamma-radiation.

After the system is switched-on a self-diagnostic test is executed and the technical parameters are set-up. Then
the system goes to the gamma background measurement mode. When an occupancy sensor is triggered the
system goes to the measurement mode. In case of the set limit is exceeded the system generates the sound and
light alarm signal. Also system controls so-called the “background gate” (upper and lower background levels)
from an unauthorized radioactive contamination or the system shielding.

FUNCTIONAL BLOCKS

Monitor consists of two pillars, each pillar includes two plastic scintillation detectors, and one of the pillars
contains a microprocessor unit of data processing with RS-232 port and internial power supply. The occupancy
sensor and signal system are located on the top span of the portal.

SPECIFICATIONS
Detected gamma energy range
Pulse sensitivity with a gamma

0,03-3,0 MeVv

background level of 20 mkR/hr no more than 4000 pulses/sec
Background measurement time no less than 0.5 sec

Object measurement time no less than 0.2 sec
Sensitivity: 10 g of U-235

3 g of Pu-239

Alarm limit setting
background

False alarm frequency
Power supply

Continuous operation time
Power consumption
Operation state settling time
Operation mode
Overall size:
pillar
scintillation detectors
passage

SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

from 2 to 8 sigmas above the

less than 1 per 3000 passages
accumulator 12 v, 30 A/hr
main 220 VvV, 50 Hz

no less than 12 hr

no more than 150 VA

no more than 30 sec

24-hours a day

21000 mm x 560 mm x 200 mm
1000 mm x 250 mm x 50 mm
2100 mm x 850 mm

Supplier/Developer Data - MHbopManus ot TocTaBIMKa/Pa3paborInKa
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Containment and Surveillance: Portal Monitor

Neutron and Neutron/Gamma Detectors
MODEL: CDN 002, CDM 001, DGN 001
SUPPLIER: SAPHYMO

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Neutron, Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: SAPHYMO
MANUFACTURER: SAPHYMO

DESCRIPTION

PURPOSE )

218

The CDN 002 neutron and CDM 001 and DGN 001 neutron/gamma detector are designed for nuclear
materials control. Other models DSP010, CDG007, BDGO0S5 are used for gamma-radiation detection for

trucks, cars, pedestrians

PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS

CDN 002 consists of:

- 3 He-3 tubes (1m)

- polyethylene moderator (12 cm thick)

- housing made of fiber glass coated polyester

CDM 001 consists of:

- gamma/neutron plastic scintillation detector (also used as a moderator)
- photomultiplier

- 3 He-3 tubes (Im)

- housing made of fiber glass coated polyester

DGN 001 consists of:

- gamma/neutrons plastic scintillation detector (also used as a moderator)
- photomultiplier

- 6 He-3 tubes (0.5 m)

- housing made of aluminum

SPECIFICATIONS

CDN 002:
neutron sensitivity 450 cps/ (n/cm"2*s)
operating temperature range -10 to +50 C (14 to 122 degrees F)
overall dimensions 2000 mm x 350 mm x 440 mm
weight 60 kg (about 132 1lbs)
watertightness IP56

CDM 001:

gamma detection limits at 1 m
(in 1 second, background

70 nGy/h, 5 sigma) Cs~137, 30 kBg

neutron sensitivity 450 cps/ (n/cm"2*s)

operating temperature range -10 to +50 C (14 to 122 degrees F)
size of the gamma detector 100 cm x 25 cm x 5 cm

overall dimensions 2000 mm x 350 mm x 440 mm

weight 170 kg (about 371 1lbs)
watertightness IP56

DGN 001:
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gamma detection limits at 1 m
(in 1 second, background

70 nGy/h, 5 sigma) Cs-137, 40 kBg
neutron sensitivity 400 cps/ (n/cm”2*s)
operating temperature range ~10 to +50 C (14 to 122 degrees F)
size of the gamma detector 50cm x 50 cm x 5 am
overall dimensions 1000 mm x 700 mm x 180 mm
weight 170 kg (about 374 1lbs)
watertightness IP56
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

COGEMA, CEA (France Atomic Energy Comission), GDF (French NPP Corp.), Hydro Quebec
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Portal Pedestrian Radiation Monitor

MODEL: KCP1Y.03 "JO30P" (MII-0111)
SUPPLIER: Scientific Engineering Center “Nuclear Physical Research”

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma, Neutron

Passive

MEASURED PROPERTIES:  Radiation Intensity
NUCLEAR MATERIAL(S): Py, U
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Field
DEVELOPER: Scientific Engineering Center "Nuclear Physical Research”
MANUFACTURER: EMZ "Avangard"
DESCRIPTION
PURPOSE

Control of nuclear material (NM) movements at the facility entrance/exit gates.

PRINCIPLES OF OPERATION

Detection of the gamma- and neutron radiation.

The monitor can operate in two modes: “wait-in” and “walk through”.

In “wait-in” mode the monitor performs counting during a fixed period and then compares these counts with
preselected level limits. When NM is detected by the gamma-radiation the monitor generates a message on the
possible radiation source location and transfers it to the operator control board. If a controlled object leaves the
portal before the measurement time is up, the monitor generates a signal indicating interruption of monitoring
mode.

In “walk~through” mode the monitor performs count analysis during a fixed period starting from the sensor
triggering. If the preset limit is exceeded the device generates the alarm signal. Continuous background data
updating is performed when the portal is unoccupied.

The monitor is connected to an external PC through RS-232 port. This connection allows performing:

- control of the current monitor status by remote PC;

- setting operation monitor parameters such as detection limits and a measurement time.

FUNCTIONAL BLOCKS

Each portal pillar contains:

- 3 scintillation plastic detectors of 2640cm2, each with low noise PMT at the ends;
- 2 He-3 counters CHM-76.

On the outside of the pillar - control board.

In the portal span:

- traffic lights for passage, detection lights and a siren

- micro-computer, executive unit

On the top of the portal:
- signal processing unit - micro-computer, amplifier, PMT power sources.
SPECIFICATIONS
Measurement time:
"wait-in" mode 5 sec
"walk-through” mode 0.8 sec

Sensitivity limit at background

level of 20 mkR/h and false alarm

frequency of no more than 1/1000:
for gamma channel

"walt—-in" mode (5 sec) 0.03 g of Pu-239
1.0 g of U-235;

"walk-through” mode 0.1 g of Pu-239
3 g of U-235

for neutron channel




MC&A Instrumentation Catalog, Version 1, Page 7.267 27-Jun-98

"wait-in" mode 30 g of Pu-239
"walk-through” mode 50 g of Pu-239
Operation temperature range +5'C to +45'C at humidity of 80% at 35'C,
and at a lower temperature without humidity
condensation
Power consumption 200 W
Overall size 2210 mm x 740 rm x 196 mm
Passage dimension 2000 rmm x 800 nmm
Weight no more than 150 kg without Pb shield
SOFTWARE
ADDITIONAL INFORMATION

- in “wait-in” mode the monitor belongs to the IV category, of the high sensitive monitors according to the
ASTM C1169;

- in “walk-through” mode the monitor belongs to the III category of the monitors of the improved sensitivity
according to the ASTM C1169;

- for neutron channel the monitor belongs to the III category, of the high sensitive monitors according to the
ASTM C1169.

REFERENCES

Supplier/Developer Data - HudopMaima oT MocTaBUIMKa/paspaborauka
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Vehicle Portal Radiation Monitor

MODEL: KCAP1Y.04 "PyGexc"” (MII-011)
SUPPLIER: Scientific Engineering Center "Nuclear Physical Research"

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma, Neutron

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:

STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Field
DEVELOPER: Scientific Engineering Center "Nuclear Physical Research”
MANUFACTURER: EMZ "Avangard”
DESCRIPTION
PURPOSE

Control of nuclear material (NM) movements at the entrance/exit gates of facilities in vehicles.

PRINCIPLES OF OPERATION

Detection of the neutron and gamma radiation.

‘When the portal is not occupied the monitor performs continuous updating of the background data. When
vehicle enters the portal the occupancy sensors switch-on and the analysis of counts from detectors in the
established time is begins. When the natural background level is exceeded, presence of SNM is indicated. Alarm
signal is generated after the vehicle exits a portal.

The following functions are also available:

- control of the current monitor status;

- set-up of the monitor operation parameters.

Monitor operates in “drive-through” mode.

FUNCTIONAL BLOCKS

- two detection pillars;

- electronic processing system;

- operator control board.

Each pillar contains:

- 8 gamma radiation detectors on base of the plastic scintillator with the volume of 26400 cm3 for each of them,
- photomultiplier tube (PMT),

- He-3 neutron radiation detectors CHM-76 (8 detectors in each pillar),

- portal occupation sensors.

SPECIFICATIONS

Measurement time 2 c with the average speed
of vehicle of 8 km/hr

Sensitivity limit with the natural

background of 20 mkR/hr and false alarm

frequency of no more 1/4000

for gamma-cannel 7 g of Pu-238
800 g of U-235
for neutron channel 60 g of Pu-239
Operation temperature range from -50'C to +50'C with humidity of
100% at temperature +40'C
Power consumption 100 w
Interface RS-232 or modem communication

Overall size:
pillar 3100 mm x 710 mm x 210 mm
electronic signal processing unit 1000 mm x 470 mm x 404 mm

Weight:
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pillar 250 kg
electronic unit 25 kg
SOFTWARE
ADDITIONAL INFORMATION

The possibility of the radiation source location estimation alongs the length and height of the car.
Back-up reserve power.

REFERENCES
Supplier/Developer Data - FHpopMmaims oT MOcTaBHIMKa/paspaboTanka
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Containment and Surveillance: Portal Monitor

Device for Searching Hidden Radiactive/Fissile Materials

SUPPLIER: SNIIP-Konvel

221

MODEL:

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: SNIIP-Konvel
MANUFACTURER: SNIIP-Konvel

DESCRIPTION

PURPOSE

For continuous monitoring for the gamma radiation background level and signaling any abrupt change. Used to
control removal of gamma active material.

PRINCIPLES OF OPERATION
Information on background level (in mkR/hour at E = 0,66 MeV ) is displayed as output on digital screen, and
background increase triggers alarm and closes "dry” relay contacts.

FUNCTIONAL BLOCKS

- control board

- a set of scintillation spectrometric detection units with two channels for gamma detection per each detector.
SPECIFICATIONS

NaI (Tl)detector

Detection channel number
Sensitivity limit for one
detection channel (E = 0.66 MeV)
Measurement time

Number of failures

Power supply

Operation conditions

D63 mm x 250 mm
up to 12

less than 1 mkR/hour

3 sec

no more than 4 per hour
220 v +10%, -15%(50 Hz)

temperature from -10'C to +40'C
relative humidity at temperature of 25'C up to 98%
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - MudopMalms oT nocTaBliMKa/paspaborauka (PexnaMureni npociekt "HaygHo-
mrDxeHepHE nentp "CHUHIL," 1995 r"). Advertisement by Science-Engineering Center SNIIP, 1995
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High Sensitivity Radiation Monitors
MODEL: PHAT-08II-X-XX (X-uucao 6noxos, XX-ucnoanenue)

SUPPLIER: SNIIP-Konvel

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma, Neutron

Passive

MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): Py, U-235
PHYSICAL FORM(S) OF NM:

STATUS: One-of-a-kind
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial, Laboratory
DEVELOPER: SNIIP-Konvel
MANUFACTURER: SNIIP-Konvel

DESCRIPTION
PURPOSE

Detection of NM removal through control points.
PRINCIPLES OF OPERATION
FUNCTIONAL BLOCKS
- accumulation and processing unit (YHO-172I1)
- scintillation detection units '
Detection units can be installed at key points on the object or on vertical rectangla pillars.
SPECIFICATIONS
Gamma energy range from 6 to 3000 kev
Number of detection units connected to control board from 1 to 6
Typical monitors sensitivity:
pedestrian monitor

Pu <0.025 g;
U-235 <2.5 g;
Cs-137 <25 kBqg;
Co-60 <7k Bq.
vehicle monitor
Pu <0.2 g;
U-235 <60 g;
Cs-137 <300 kBg;
Co-60 <90 kBg

(using four detection units

per pillar the U-235 detection
limit can be decreased to 0.5 g
at the distance of 60 cm
between pillars)

Operation temperature range from -40'C to +50'C.
Power supply =12 V

~220 V, 50 Hz
Continuous operation time with accumulator no less than 24 hours

Overall size:

detection unit D160 mm x 220 mm

typical YHO-172I 185 mm x 213 mm x 105 mm

pillars 250 mm x 250 mm x 2500 mm
Weight:

detection unit 2.3 kg

YHO-1721II 3 kg

pillars 15 kg

Power supply
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VHO-172I1
BOMT~30
Interface
Operation ability test

SOFTWARE

3 Wt

0.6 Wt

RS-232

Ba-133 source

Responsible for turning on the sound and light alarm signals once an abrupt change in background near the
detectors takes place at the place or there is an increase in radiation background over the preset value.

ADDITIONAL INFORMATION

- detection of X, gamma and beta radiation.

- detection of neutron radiation

- possibility of the hidden detector unit location

- maintaining control functions under a partial damage of detector units.

Warranty - 18 months
Service time- 15 years

Delivery time on individual demands - no more than 4 months

REFERENCES

Supplier/Developer Data - IH$opMaIna oT nocTaBluKa,/pa3paboTdnka
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Containment and Surveillance: Portal Monitor

Stationary Custom System for the Detection of Fissile and Radioactive

Materials

MODEL: Anmaps-14, Sumaps- 111, Iumaps-1X.

SUPPLIER: SPC Aspect

223

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma, Neutron

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S): Pu, U
PHYSICAL FORM(S) OF NM:
STATUS: Limited Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Field
DEVELOPER: SPC Aspect
MANUFACTURER: SPC Aspect

DESCRIPTION

PURPOSE

Systems are designed to detect nuclear and radioactive material removal through facility entrance/exit posts
(vehicle: lumaps-14, pedestrian: Sumaps-111, railroad: HAumape-12X).

PRINCIPLES OF OPERATION

After the self-diagnostics test is completed the system goes into background measurement mode. When the
preset low and upper background limits are exceeded, the system outputs, the information to the control board.
‘When a controlled subject is inside the portal the controller switches from the background monitoring mode to
the measurement mode of subject. The measurement result is compared with the preset limit which was
determined from of the most recently measured background value. The system produces sound and light signals
when the limit is exceeded.

FUNCTIONAL BLOCKS

Two built-in channels for the nuclear radiation detection:

- gamma channel: plastic scintillators with sensitive volume of 4000 cm™3 each;
- neutron channel: He-3 neutron counters with volume of 800 cm™3 each.
Built-in accumulator.

Delivery set includes:

- pillars (“SAxTape-1A~ - 2 pillars
“Aurapp-1I17 - 1 pillar
“SHTapp-2I1” - 1 pillars
“SAnrapp-1X” - 2 pillas)

- control board

- operational documentation.

Gamma detectors number:
“Suraps-1A~
“SJuraps-1117
“Suraps-2117°
“Auraps-1XK~

Neutron counters number:
“SAnrapn-1A~
“Sgrapp-1I17
“Sarapn-2I1~
“Jurapp-1XK”

SPECIFICATIONS

Detected amounts of nuclear materials:

O N

P
ISR

material mass, g

Pu-239 U-235 U-238 Pu-23%
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weapon with shield
system of 4cm Pb
"SurapbrlA" for car of . 10 1000 6000 50
3 ton weight and 10 km/h
speed, with a distance
of 6 m between pillars, with
background level of 20 mkR/h
"urape—-11" for moving a pedes- 1 10 100 40

trian with a stop in the controlled
zone from a distance no more than
1,5 m from the system, with a
background level of 20 mkR/h

"surape-1X" for the railway car 10
of 3 tons moving with speed

of 15-20 km/h, with 1 m iron

shielding, with a background

level of 20 mkR/h

1000 6000

False alarm frecquency
Operation mode
Number of systems connected to
a single control board
Maximum distance between the control
board and pillars
Operation temperature range
Power supply
Main power consumption
Continuous operation time with
a built-in accumulator
Overall size:

"Sumaps-1A"

"sIurapb—-111"
Weight:

"SHrapk-1A"

" Axraps-110"
Interface

SOFTWARE
ADDITIONAL INFORMATION

no more than 1/1000
continuous, 24 hours a day

16

2000 m

from -50'C to +50'C
220 vV, 50 Hz

no more than 60 VA

10 hours

370 mm x 600 mm x 2987 mm
250 mm x 520 mm x 1670 mm

700 kg

200 kg

RS-485 and

parallel interface for the
information printing

External devices ( printer, PC, video surveillance systems, additional alarm devices) can be connected.

Warranty - 18 months.
Approximate delivery time - from 3 to 6 months.

REFERENCES

Supplier/Developer Data - HHbopMatpist OT HocTaBILMKa/pa3paboTanKa
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Device for Radioactive Material Removal Control

MODEL: KIIPM
SUPPLIER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics

and Power Engineering

USE CATEGORY: Containment and Surveillance

DEVICE TYPE: Portal Monitor

MEASUREMENT METHOD: Gamma
Passive

MEASURED PROPERTIES: Radiation Intensity

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Limited Production

PORTABILITY: Portable

ENVIRONMENT OF USE:

DEVELOPER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

MANUFACTURER: SSC IPPE, State Scientific Center of Russian Federation, Institute of Physics
and Power Engineering

DESCRIPTION
PURPOSE

Gamma-radiation detection of radioactive materials removal.

PRINCIPLES OF OPERATION
When the current background level is exceeded, the device produces a light and sound alarm. The sensitivity
limit is established from mean-square error values.

FUNCTIONAL BLOCKS
- Main module:
- recording unit
- logical unit
- signalization unit
- Detection units (from 1 to 4) with Nal (Tl) crystal
SPECIFICATIONS
NM detection alarm signal sound, light, electrical
Alarm switch on time 0.5 sec
Operation setting time <15 min
Continuous operation time unlimited
Power supply (220£15Vv), (50+2)Hz
Maximum distance between the detector
and the main module 30 m
Overall size:
detection unit 90 mm x 90 mm x 250 mm
rain module 440 mm x 300 mm x 200 mm
Weight (with one detection unit) 8 kg
SOFTWARE

ADDITIONAL INFORMATION

Time between failures - 10 000 h.

Life time - 6 years.

Warranty - 1 year.

Device can be supplied with the independent power block on demand.
Device is produced from unified moduies of the "YTK" system.
REFERENCES

Supplier/Developer Data - HdopMauua oT HocTaBIKa/pa3paboTIuKka
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Pedestrian Portal Monitor (PM-700/701)
MODEL: PM-700/701

SUPPLIER: TS4 Systems Ltd.

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: TSA Systems Ltd.
MANUFACTURER: . TSA Systems Ltd.

DESCRIPTION

PURPQOSE

These monitors are designed to automatically scan pedestrian traffic without the need for frequent calibration.
They are intended for applications where the relatively low energy emissions fro U-235 and Pu-239 are the
main concern. They are currently in use at uranium enrichment plants, weapons manufacturing plants, weapons
storage sites, nuclear laboratories, and nuclear waste disposal and storage sites where protection of SNM is
essential.

PRINCIPLES OF OPERATION

After the initial site preparation is completed, the systems can be installed and operating in less than an hour.
When the system is powered up, it acquires an initial background. This process takes twenty seconds. The
background is continually updated until the system is occupied.

‘When the infra-red detector senses occupancy, the system starts comparing the current count to the most recent
background data. Alarm comparisons are made every 200 ms. If the count exceeds the alarm level, both
audible and visual alarms will be triggered. The system monitors itself and indicates low and high background
conditions. A closed circuit tamper output is available for connection to an AM-2535 or site security systern.
System status is continuously updated on the SC-735 display.

FUNCTIONAL BLOCKS
- radiation detectors
PM-700; two 25 cm x 90 cm x 3.8 cm organic plastic scintillator detectors
per pillar (35.4 1 of detector volume)
PM-701: two 15 cm x 76 cm x 3.8 cm organic plastic scintillator detectors
per pillar (17.6 1 detector volume)
- controllers
- occupancy detector
- internal battery
- model SC-755 controller in the master pillar
- model SCA-725 single channel analyzer in the slave pillar

SPECIFICATIONS
Sensitivity:
PM-700 3 gm HEU or 0.08 gm Pu
(ASTM 1169-92 Category III)
PM-701 10 gm HEU or 0.29 gm Pu
(ASTM 1169-92 cCategory II)
Operation time > 24 hours
Operation temperature -34 to 50 degrees C
Overall size:
PM-700 20 x 56 x 214 am"3;
PM-701 20 x 20 x 203 cm™3
Weight:

PM-700 182 kg per pillar
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PM-701 136 kg per pillar
SOFTWARE

ADDITIONAL INFORMATION

TSA's expert engineering staff can adapt monitors to meet special requirements, if necessary.

REFERENCES
Supplier/Developer Data - HndopMaimd oT ToCTaBUIMKa/paspaboTarka
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Vehicle Portal Monitor
MODEL: VM-250/375

SUPPLIER: IS4 Systems Ltd.

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Portal Monitor
MEASUREMENT METHOD: Gamma

Passive
MEASURED PROPERTIES: Radiation Intensity
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: TSA Systems Ltd.
MANUFACTURER: TSA Systems Ltd.

DESCRIPTION

PURPOSE ‘

These monitors are designed to automatically scan vehicular traffic without the need for frequent calibration.
They are intended for applications where the relatively low energy emissions from U-235 and Pu-239 are the
main concern. They are currently in use in installations such as uranium enrickment plants, weapons
manufacturing and storage plants, nuclear laboratories, and nuclear waste disposal and storage sites where
protection of SNM is essential.

PRINCIPLES OF OPERATION

The pillars are usually bolted to a concrete footing, with the interconnecting conduits installed under the
roadway. The system requires two conduits, one to provide ac power to the battery charger, and one for the inter-
pillar connections. A third conduit may be required to route signals to an AM-255 or an on site alarm system.
When the system is powered up, it acquires an initial background. This process takes twenty seconds. The
background is continually updated until the system is occupied.

When the infrared detector senses occupancy, the system starts comparing the current count to the most recent
background data. Alarm comparisons are made every 200 ms. If the count exceeds the alarm level, both
audible and visual alarms will be triggered. The system monitors itself and indicates low and high background
conditions. A closed circuit tamper output is available for connection to an AM-255 or site security system.
System staus is continuously updated on the SC-755 display.

FUNCTIONAL BLOCKS

VM-250 system:

- two, self contained, weather resistant pillars (on either side of the entrance) consist of:
- two 15 cm x 76 cm x 3.8 cm organic plastic scintillator detectors

(17.6 1 of detector volume)

- occupany detector
- amplifier/controller
- battery (master pillar)
- power supply/battery charger (master pillar)

VM-375 system is essentially a VM-~250

+ third pillar positioned horizontally between the two upright pillars

SPECIFICATIONS

The pillar spacing from 10 feet (3m) to 32 feet (10m)
Operation time greater than 24 hours

Operation temperature from -34'C to 50'C.

Overall size 25 cm X 25 cm x 244 cm or 305 cm per pillar
Weight 136 kg per pillar

SOFTWARE
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ADDITIONAL INFORMATION

The units can be insulated, heated and/or cooled for use in severe environmental conditions.
REFERENCES

Supplier/Developer Data - MHdOpMalmA oT IOCTaBHIVKa/pa3paGoTIHKa
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Containment and Surveillance: Position Control System -
Authenticated Item_Monitoring System 2 2 7
MODEL: AIMS
SUPPLIER: Sandia National Laboratories
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Position Control System
MEASUREMENT METHOD:
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Limited Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: - Sandia National Laboratories
MANUFACTURER: Sandia National Laboratories
DESCRIPTION
PURPOSE

The objective of the system is to monitor, in a secure and authenticated fashion, the status of selected items,

including six canisters, two doors, an overhead crane, a storage cabinet, and a secure container within a glove
box.

PRINCIPLES OF OPERATION

To protect against tampering with the data, the Authenticated Sensor Transmitter employs a multi-burst,
frequency-hopping transmission technique and data authentication. A RF receiver demodulates and filters
incoming messages and ignores messages that are not assigned to its group of ASTXs. The Receiver Processing
Unit (RPU) authenticates incoming messages, stores up to 10,000 events, reports chronological events in real-
time or remotely, and provides programming for all ASTXs.

FUNCTIONAL BLOCKS

- Authenticated Sensor Transmitter (ASTX) packs,

- radio frequency (RF) receiver,

- portable Receiver Processing Unit (RPU) sealed in a tamper-indicating enclosure,

- PC interface.

SPECIFICATIONS

Power supply AC or battery-operated

Continuous operation time of RPU up to 8 hours (backup mode)

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

The Cooperative Monitoring Center (CMC), SNL publication

Al
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Containment and Surveillance: Position Control System ,
Authenticated Tracking and Monitoring System 22 8

MODEL: ATMS

SUPPLIER: Sandia National Laboratories

USE CATEGORY: Containment and Surveillance

DEVICE TYPE: Position Control System

MEASUREMENT METHOD:

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Limited Production

PORTABILITY: Stationary, Portable

ENVIRONMENT OF USE: Field

DEVELOPER: Sandia National Laboratories

MANUFACTURER: Sandia National Laboratories

DESCRIPTION
PURPOSE

ATMS is designed for global monitoring of the status and location of sensitive items: arms control verification,
non-prolifiration treaty verification, and military asset control.
PRINCIPLES OF OPERATION
Uses sensor packs to monitor items and environmental conditions, collects a variety of event data through a
sensor processing unit, and transmits the data to the INMARST satellite system, which sends the data to ground
stations. Authentication and encryption are incorporated to secure the data during all transmittions.
ATMS can monitor virtually any shipment in continuing, near-real time, world-wide coverage. Incorporates
state-of-the-art mapping and tracking software, and uses tamper-resistant/tamper-indicating technologies.
FUNCTIONAL BLOCKS

- sensor packs

- Sensor processing unit,

- INMA%ST satellite system
SPECIFICATIONS
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

The Cooperative Monitoring Center (CMC), SNL publication
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Containment and Surveillance: Radiation Control System

Neutron Slab_Monitor

MODEL: N50

SUPPLIER: AEA Technology plc, Harwell Instruments

USE CATEGORY:
DEVICE TYPE:
MEASUREMENT METHOD:

MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY:
" ENVIRONMENT OF USE:
DEVELOPER:
MANUFACTURER:

PURPOSE

Containment and Surveillance
Radiation Control System
Neutron

Passive

Radiation Intensity

Pu-240 + SF isotopes + (alpha,n)

Serial Production

Stationary

Industrial

AEA Technology plc, Harwell Instruments
AEFEA Technology plc, Harwell Instruments

DESCRIPTION

229

The N50 Compact Fast Neutron Monitor is designed to provide information on the location and movements of
fissile material in different areas of Pu, PuO2 and MOX handling facilities, required by plant operators for
nuclear materials accountancy and criticality control.

PRINCIPLES OF OPERATION

It is intended to be permanently installed in nuclear installations and to be operated unattended in a continuous
mode. It is compact and portable and may be readily mounted on walls or ceilings at a facility. The important
considerations which were included in the design were efficiency, HV and signal redundancy, and driving long
cable lengths. In addition, several monitors can be used in conjunction configured around particular items for

quantitative measurements.
FUNCTIONAL BLOCKS
SPECIFICATIONS
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

S. Croft, et.al., Design and Performance of the Model N50 Neutron Slab Monitor System, 19th Annual
Symposium on Safeguards and Nuclear Material Management, Le Corum, Montpellier, France, 13-15 May,

1997
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Containment and Surveillance: Radiation Control System 2 3 0

Remote Scanning Gamma Spectrometer
MODEL: JrCc-7

SUPPLIER: RSC Kurchatov Institute, SPC REKOM

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Radiation Control System
MEASUREMENT METHOD: Gamma

MEASURED PROPERTIES: Radiation Intensity

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Prototype

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: RSC Kurchatov Institute, SPC REKOM
MANUFACTURER: RSC Kurchatov Institute, SPC REKOM

DESCRIPTION
PURPOSE
Remote radiation monitoring of the rooms and objects of different designation. Can be used as a TV-
surveillance system with the function of image displaying on the computer display.
PRINCIPLES OF OPERATION
The head rotating part of the spectrometer with two freedom degrees is placed in the measurement zone. TV-
camera operates in the optical range in TV-standard, the image processing and correction are performed by
computer.
The spectrometer can:
- detect radioactive objects and their location by match of the measured radiation image with the optical object
image;
- identify the radiation emitted nuclides by the measured spectra;
- calculate the equivalent dose rate distribution in the volume of the controlled room;
- automnatically measure the effective surface activity density for different surfaces;
- display graphical and digital data;
- transfer data to external registration units.
FUNCTIONAL BLOCKS
- the head part of this spectrometer contains:
- gamma detector IC®-1-2 (CsI(T1) scintillator + silicon photodiode wrapped in the lead shield with
collimator and spectrometric amplifier),

- TV- camera,
- laser range finder;
- main module on the PC base.
SPECIFICATIONS )
Energy resolution for 662 keV line 7-10% (depending on the scintillator size)
BEnergy range 60 keV to 3 MeV
Sensitivity limit 250 Bg/cm™2 (for 20 mm collimator)
1E+7 Bq from a distance of 10 m
to the "hot" spot
Laser range finder: range up to 100 m
resolution no worse than 1 m
Overall size of the head part 500 mm x 400 rm x 400 rmm
Weight of the head part 30 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - HudopMauus ot IocTaBIHKa/paspaborauka
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Containment and Surveillance: Radiation Control System 2 3 1

CTM Data Processing Unit
MODEL: CIM 304, CIM 303-11

SUPPLIER: SAPHYMO

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Radiation Control System
MEASUREMENT METHOD: Gamma, Neutron

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S): .
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: SAPHYMO
MANUFACTURER: SAPHYMO
DESCRIPTION
PURPOSE

CTM type processing units can operate using all Saphymo gamma and neutron detectors. The processing unit
provides the power for the detectors, counts the pulses and checks out the alarms and faults.

PRINCIPLES OF OPERATION

The CTM units do not need any special service by the staff in normal use. The operator is only warned by the
system in case of an alarm or a fault. In case of a power supply problem, the battery provides the power to
continue the measurement and wam the staff.

The processing units can communicate with external equipment (printer, computer systems, alarm devices,
traffic lights, gates, etc.) through the RS 232 (or RS 422) port and the relay outputs.

The CTM processing units are fully programmable. All the measurement parameters can be adjusted by the user
to fit the characteristics of the site and specific requirements.

FUNCTIONAL BLOCKS

SPECIFICATIONS

CTM 304 manages 2 independent counting channels
CTM 303-11 manages 4 independent counting channels.

(other types of processing units with more channels are also available.)

SOFTWARE

The standard RAC software allows data storage on disk, graphical display of alarms or faults, permanent
checking of detector status, etc. The software exists in English and French. Other languages, and more options
can be added.

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - MudopMalms oT NoCTaBILMKa/pPaspaboTInka
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Containment and Surveillance: Radiation Control System
Installation for the Radiation Control 2 32

MODEL: PHT-08H-2, -08H-4, -08H-8
SUPPLIER: SNIIP-Konvel

USE CATEGORY: Containment and Surveillance

DEVICE TYPE: Radiation Control System

MEASUREMENT METHOD: Gamma, Neutron, Beta
Passive

MEASURED PROPERTIES: Radiation Intensity

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: SNIIP-Konvel

MANUFACTURER: SNIIP-Konvel

DESCRIPTION
PURPOSE

Continuous monitoring of gamma, beta and neutron radiation level,

PRINCIPLES OF OPERATION

Detection of gamma quanta, beta particles and neutrons in the detector is accompanied by light flash which is
transformed into a pulse of current in PMT. The pulse amplitude of the current is a parameter serving for the
selection of useful signals. The accumulation and processing unit is responsible for the calculation of the average
pulse count rate of each detection unit and records sharp changes of the count rate in any channel. If count
rates exceed the preset limits, the alarm indicator lights up and the internal sound signal switches on an alarm
channel. Simultaneously the signal "dry closed contact” is sent to external devices. The accumulation and
processing unit estimates the absolute background value for each detector zone and generates an alarm signal

upon reaching 60 mkR /hour.
FUNCTIONAL BLOCKS
Accumulation and processing unit
YHO-172N -1
- Detection units - 2 (for -08N-2),
- 4 (for -08N-4),
- 8 (for -08N-8),
BIIVI-28H, detection unit from 0to2,4,8
(depending on model and delivery)
BJIWUT-29H, detection unit from 0to 2,4, 8

(depending on model and delivery)
Detection units have detector, photoelectric multiplier tube (PMT), PMT power supply, unit for amplification
and selection of signals from PMT.

- 2RM18K7G1V1 slot 2, 4, 8 ( depending on model)
- a kit of mounting parts
SPECIFICATIONS
BIUI-28H detection unit
main part scintillation plastic with special agents
overall size no more than 370 mm x 150 mm x 80 mm
weight no more than 2.0 kg
BIM-29H detector unit -
main part film detector
overall size no more than D160 mm x 220 mm
weight no more than 1.5 kg
Accumulation and processing unit
overall size no more than 145 mm x 185 mm x 115mm
weight no more than 3.0 kg (4.0 kg for BIUT-08H-8)
Measurement time 1 sec

False detection frequency no more than 1 per 10000 measurements
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Power supply

Operation conditions:
Environment temperature for:

accumulation and processing unit

detection units
Power consumption
Vibration stresses
mm
Transportation conditions

Storage

SOFIWARE

HADDBITYONAL INFORMATION
Warranty - 12 months
REFERENCES

ITacnopra Ha ycraHosku: (1996 r.):
PUI'-08H-2, PUT-08H-4, PUI-08H-8

Passports on installations (1996):
RIG-08N-2, RIG-08N-4, RIG-08N-8

at K = 4, where K is a factor adjusted by
switches from a number of values: 3, 4, 5
220 V 4+20-30V, 50%1 Hz frequency

or = 121+0.6 V

from +5'C to + 35'C

from -30'C to + 50°'C

no more than 15 Wt (AC main)

in range from 10 to 55 Hz with amplitude of 0.35

in package by any closed transport type at

the temperature from -30'C to +50'C.

The packed device must be transported by air

in the a hermetic part of an air transport.

in manufacturer's package and storage conditions
at air temperatures from 0'C to +40'C and with
relative humidity up to 80% at 20'C.
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Containment and Surveillance: Seal
COBRA Seal 233
MODEL:
SUPPLIER: AQUILA Technologies Group, Inc.
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: Sandia National Laboratories
MANUFACTURER: AQUILA Technologies Group, Inc.
DESCRIPTION
PURPOSE

The Cobra Seal is a passive, Jiber-optic loop seal designed to efficiently provide accountability and control of
material or items regulated by treaty or agreement

PRINCIPLES OF OPERATION

The seal is installed by looping the fiber-optic cable through the item that is to be sealed and then feeding the
cable ends into the seal body. Two clamping pins secure the cable in the seal body and a specially designed
cutting blade cuts the fiber-optic cable in a random manner, thereby creating a unique pattern on the seal face.
This pattern is recorded photographically for future comparison with subsequent inspection images.

The COBRA IIT Seal Imaging System, developed by Aquila Technologies Group, is used to photograph the fiber
optic cable ends. These images may then be downloaded to a computer or printed and a manual review
performed to verify seal integrity.

FUNCTIONAL BLOCKS

polycarbonate seal body:

- two clamping pins

- one cutting blade

The fiber-optic cable:

- 64 plastic fibers within a black polyethylene jacket.

SPECIFICATIONS

Seal dimensions: 2inx1inx .5in (5 cm x 2.5 cm x 1.5 cm)

Fiber diameter x numbers: 0.265 in x 64

Fiber cable tensile strength: 650 dB/km

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

The Cooperative Monitoring Center (CMC), Sandia National Laboratory publication
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Containment and Surveillance: Seal
Digital Camera Module 14 23 4
MODEL:
SUPPLIER: AQUIL4 Technologies Group, Inc.
USE CATEGORY: Containment and Surveiliance
DEVICE TYPE: Seal
MEASUREMENT METHOD:
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORWM(S) OF NM:
STATUS: Serial Production
PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER: AQUILA Technologies Group, Inc.
MANUFACTURER: AQUILA Technologies Group, Inc.
DESCRIPTION
PURPOSE

The Digital Camera Module 14 (DCM-14) is a complete autonomous surveillance system for safeguards
ta}pplicaiions. By combining a CCD camera to the DCM-14, Dr. Neumann GmbH has designed a surveillance

evice with authentication and encryption, external triggers, scene change detection, and VACOSS-S seals. The
DCM-14 is manufactured and distributed in the U.S. under license from the German government.

PRINCIPLES OF OPERATION

The DCM-14 is a powerful, but compact tool that combines the capabilities of digitizing, image compression,
authentication, a flexible trigger engine, and power management all into a design that fits into a standard IAEA
camera housing. Images are taken by the CCD camera and are then collected by the DCM-14. Images
collected by the heartbeat trigger of the camera are compressed and stored in the ring-buffer memory. The
compression algorithm, a modified JPEG algorithm implemented in the software, has three different
qualifications which result in a low, medium, and high resolution image. A variety of trigger configurations are
available and can be set during installation. These sources can come from outside the camera, or the camera
itself can be set to reduce the number of unnecessary images, thereby focusing the manual review on only those
images deemed critical. The DCM-14 operates as a server for images and is equipped with an exchangeable PC-
Card for local storage of the compressed images. Generally, sixty compressed medium resolution images fit on a
1 MB memory chip of the PC-Card. The PC-card can be reviewed and analyzed using a notebook PC with a
PC-Card slot. An image can be compared with the previous image to detect a scene change. The scene change
algorithm corrects for global lighting changes and allows for trigger level adjustments. The algorithm either
operates on the whole image without setting regions of interest or sets a maximum of twenty regions of interest in
one image.The authentication algorithm is a complex formula based on triple DES algorithm with a changing
key every twenty four hours. A key set can be generated inside the module using a real random number
generator. The DCM-14 will only reuse a key approximately once every five years. The encryption algorithm is
based on an implementation of the DES cipher and on a key set generated and changed by the DCM-14
module. Utilizing a communications server and the Aquila GENERAL Advanced Review Software (GARS), a
complete safeguards review of DCM-14 surveillance images from a remote location may be performed. Images
from one or multiple cameras are downloaded from the PC-Card of each DCM-14 to the communications
server via one of two available RS-232 communication ports. The images can then be downloaded from the
server to a remote computer using the GARS software. Additional capabilities of the GARS software include
back-end motion detection and authentication verification of the DCM-14 surveillance data.

FUNCTIONAL BLOCKS

- Exchangeable PC-Card

- Flexible Trigger Engine

- Ring Buffer Memory

SPECIFICATIONS

Controller:
System Memory — 2 MB SRAM (battery buffered)
Memory - 512 KB FLASH EPROM
Memory -~ 256 KB




MC&A Instrumentation Catalog, Version 1, Page 7.289 27-Jun-98

CPU - DSP TMX320LC31 running at 20 MHz

Interface:
Serial Ports - RS-485 isolated interface for party-line Firmware operation or

isolated single
ended coaxial interface.Image RS~232 serial interface for service, setup and

external triggering
PC-Card Interface - Type III
Seal Interface - VACOSS-S
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - Hudopmamms ot TIOCTaBINIKa/ paspaboTanka
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Containment and Surveillance: Seal
Fiber Optic Seal 23 5

MODEL: VACOSS-S
SUPPLIER: AQUILA Technologies Group, Inc.

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:

Active
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Industrial .
DEVELOPER: AQUILA Technologies Group, Inc.
MANUFACTURER: AQUILA Technologies Group, Inc.

DESCRIPTION

PURPOSE

The VACOSS-S seal is intended for high reliability and long duration surveillance in those applications that
reguire periodic access.

PRINCIPLES OF OPERATION

The VACOSS-S seal is comprised of two major components: the seal itself and the fiber-optic cable. At each
end of the fiber optic cable is a terminating connector which inserts into two fiber optic receptors located on the
top of the seal. The fiber terminators pass through a 0.250" opening. Captive nuts lock the connectors in place.
One end of the fiber is typically prepared in advance and the other end is terminated to length in the field. Two
LEMO connectors are also located at the top of the seal for communication with an external computer with
reader software.

The fiber optic loop is interrogated with an encoded digital pulse stream every 250 milliseconds for continuity.
Without any redesign, the interval could be changed to 125 milliseconds, although this will reduce the battery
life by half. Continuity of light transmission through the fiber optic loop is monitored electronically by the seal.
Opening the fiber loop requires approximately 3 seconds without gloves, and the fiber termination canmnot be
removed from the connector without indicating an open condition. Dates and times, opening or closing of the
loop, tampering, and interrogations are stored in the seal and can be reviewed at a later time with the Aquila
VACOSS reader. The fiber itself is glass with a plastic index layer and kevlar strength members inside a
thermoplastic sheath. There is no known method of splicing the fiber in the interval between interrogations.
The seals design is rugged and resistant to tampering. The electronic circuitry (including the light emitting diode
and detector) is potted in an X-ray resistant compound of epoxy and ceramic paticles to deter attempts at
reverse engineering. A tamper switch detects any opening of the seal housing, and all openings are recorded as
tamper events. The seal has the option of an external power supply using the LEMO connectors. The internal
batteries are disconnected when the seal is powered by an external supply but will immediately switch to the
internal batteries if external power is interrupted. No loss of surveillance will occur during the transition. The
internal batteries will provide backup protection for over 10 years if external power is continuous.

For installations with multiple seals in proximity, the seals may be daisy chained using the LEMO connectors in
the “Party Line Mode.” All seals connected in this fashion can be read by the adapter box in sequence without
changing the connection. A real-time external alarm indication could be implemented for externally-powered
seals.

FUNCTIONAL BLOCKS

Vacoss seal

Fiber optic cable

Communications cable

SPECIFICATIONS

Duration of surveillance

on the internal battery 1 years
Interrogation interval 250 millisec

{could be changed to 125 millisec)
Time to open the fiber loop 3 sec
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Overall size 5cmx 3.5cmx 10.4 cm
Weight 0.43 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Hubopmarms or TIOCTaBIIHKa/paspabordiKa
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Containment and Surveillance: Seal -

236

Fiber-Electric Seal
MODEL: ARGUS

SUPPLIER: AQUILA Technologies Group, Inc.’
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:

Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS:
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: AQUILA Technologies Group, Inc.
MANUFACTURER: AQUILA Technologies Group, Inc.

DESCRIPTION

PURPOSE

The family of Argus seals are electronic seals whose recorded data can be read remotely. The user is instantly

given detailed verification information, eliminating the need for a complicated and thorough human visual

inspection.
PRINCIPLES OF OPERATION

Once applied, the sealing wire creates a unique resistance pattern which cannot be replicated. This resistivity
measurement is coupled with the seal's serial number to make a unique identification number for the seal. The
construction of the sealing wire is such that it is not possible to measure the wire resistance from the outside of
the seal. Depending on the requirements of the user, the Argus family offers the following: Argus passive tag,
Argus passive seal, Argus active seal and Argus star seal. The seal data can be read via RF with a small, hand-

held computer such as the HP200 Palmtop.

FUNCTIONAL BLOCKS
SPECIFICATIONS
Environment of use:
Reader: 0'C to 50'C;
Seal: -20'C to 60'C
Device size:
Reader 245 mm x 95 mm x 30 mm;
Seal 45 mm x 20 mm x 45 mm
Argus passive Argus passive Argus active Argus star
tag seal seal seal
Reading distance 10 am 10 cm 1m 10 - 30 am
Lifetime Unlimited Unlimited 4-5 years 4-5 years
Power supply No battery No battery Li - battery Li - battery
500 mA/hr 500 mA/hr
Battery lifetime 1 year at 20 1 year at 20
readings per day readings
per day
Seal Engagement - One time Re-usable Re-usable
Advantage Low cost tag Low cost seal Records Seals can
for asset to replace 10 events be polled

tracking & copper-
inventory control brass seal

Option to read simultaneously
100 events at long range
Records 10
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events

SOFTWARE
Argus Seal Reader software

ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - WndopMaims or TI0CTaBIMUKa/pa3paboTamKa
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Containment and Surveillance: Seal
Mechanical Seal 2 3 7
MODEL: E-Tag
SUPPLIER: AQUILA Technologies Group, Inc.
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: AQUILA Technologies Group, Inc.
MANUFACTURER: AQUILA Technologies Group, Inc.
DESCRIPTION
PURPOSE

The E-Tag Mechanical Seal is an inexpensive solution to the issue of seal validation.

PRINCIPLES OF OPERATION

The E-Tag contains a unique electronic serial number that is written in ROM at the time of manufacture. E-
Tag Mechanical Seals are easily and instantly read by a variety of hand-held devices without the need to remove
the seal from the container. This makes random validation of seals possible at any time.

FUNCTIONAL BLOCKS

- a standard metal (copper-brass) seal

- small E-Tag implanted in the case.

SPECIFICATIONS
SOFTWARE

ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - HudbopMmaluis or TIOCTaBII}MKa/pa3paboTINKa
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Containment and Surveillance: Seal
Paper Tape E-Tag Seal 23 8

MODEL:
SUPPLIER: AQUILA Technologies Group, Inc.
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:

Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Industrial
DEVELOPER: AQUILA Technologies Group, Inc.
MANUFACTURER: AQUILA Technologies Group, Inc.
DESCRIPTION

PURPOSE

Designed to address the issue of seal validation, the Paper tape E-Tag Seal is a tamper indicating device (ID)
containing an electronically verifiable identification signature in its read-only memory. The electronic ID
signature prevents counterfeiting attempts which traditional Paper Tamper seals are susceptible to because they
do not have any form of unique identification to prove that the original tape is authentic.

PRINCIPLES OF OPERATION

Placing the seal is simple. The E-Tag, measuring 1/8" thick by a little over 1 /2" in diameter, is placed in a hole
in the metal retainer ring. The retainer ring is self-adhesive on one side. The adhesive attaches the E-Tag to the
surface of the container being sealed. Then a circular paper tamper tape with a hole in the center that allows
access to the E-Tag is placed over the retainer ring and completely covers and overlaps the edges of the retainer
ring. The E-Tag is read by making touch contact with the tag and the metal side of the container. In fact, a
fixture may be built into the container holder (whether it is an instrument or a storage shelf) that can be used to
verify that the tag is in place.

FUNCTIONAL BLOCKS

- sandwich containing a thin E-Tag

- thin metal retaining ring

- Advertape paper tamper tape

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Wndopmanus ot IToCTaBIMKa/paspaboravka
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Containment and Surveillance: Seal
Seal Imaging System 2 3 9

MODEL: Cobra 1I1
SUPPLIER: AQUILA Technologies Group, Inc.

USE CATEGORY: Containment and Surveillance

DEVICE TYPE: Seal

MEASUREMENT METHOD:

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Portable

ENVIRONMENT OF USE: Industrial

DEVELOPER: AQUILA Technologies Group, Inc.

MANUFACTURER: AQUILA Technologies Group, Inc.
DESCRIPTION

PURPOSE

Cobra III Seal Imaging System is a portable seal inspection station suitable for on-site inspections. The Cobra
III Seal Imaging System is designed to photograph, view and print images of seals for review and tamper
inspection.

PRINCIPLES OF OPERATION :

The seal review process involves the following. A seal is inserted into the Cobraspacelll's seal receptacle and a
photograph of the fiber optic cable ends is taken using the QV-30 digital camera. The camera comes with its
own built-in liquid crystal color monitor to use as a viewfinder when photographing seal images and can also be
used to display stored images. The QV-30 camera can digitally store up to 96 seal images, which may be
archived using the included DP-8000 printer or transferred to a PC (not included) using a MS Windows based
user interface program (included). The printer is a dye sublimation type printer which produces full color, non-
fading, near photographic resolution prints. Once the captured images are downloaded to PC or printed using
DP-8000 printer, the seals images can then be manually reviewed for physical differences by comparing the
photographs taken of the seals fiber optic cable ends. Any differences found may indicate that the seal has been
tampered with.

FUNCTIONAL BLOCKS

- Casio QV-30 digital camera

- DP-8000 video scanner

- Aquila proprietary optics

- an illumination and alignment accessory

- a portable power pack.

- "QuickStart Sheet” (includes brief instructions for operations most common to inspection applications)

- Factory instruction manuals for the QV-30 and DP-8000

SPECIFICATIONS
Environment of use:

camera 0'C to 40'C

printer 5'C to 35'C
Power supply "D" size alkaline batteries

(or standard carbon-zinc cells)

Continuous operation time full working day of heavy usage.
Weight 1.8 kg
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES

Supplier/Developer Data - WubopMalms oT HocTaBLIMKa/pa3paboTIuka

e S —
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Containment and Surveillance: Seal 2 4 O

Video Tape Sealing System
MODEL: TRAM-1000
SUPPLIER: AQUILA Technologies Group, Inc.

USE CATEGORY: Containment and Surveillance

DEVICE TYPE: Seal

MEASUREMENT METHOD:

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Industrial

DEVELOPER: AQUILA Technologies Group, Inc.

MANUFACTURER: AQUILA Technologies Group, Inc.
DESCRIPTION

PURPOSE

The Tamper-Resistant Analog Media (' TRAM-1000) system is designed to provide standard VHS surveillance
video tapes with an enhanced tamper-indication capability.
PRINCIPLES OF OPERATION
The access panel on the enclosure contains a tamper switch connected to the VACOSS-S seal contained within.
Any attempt to open the enclosure will be registered in the VACOSS-S seal as a physical tamper. The unit
provides the-capability to disclose any tamper attempt while the tape is being recorded, shipped, or reviewed.
The HP-200 reader records and validates information from both the seal and the E-Tag reader within the
tamper detection unit.
The VHS video tape has been augmented by drilling two small holes into the back of the tape case to allow
permanent fixture of a flexible fiber optic cable into the case. The unterminated cable is threaded through the
holes and the tape case is reassembled. Epoxy permanently fixed the cable to the tape case and the cable is
terminated with fiber optic mechanical connectors. The cable is attached in such a way that the tape may be
loaded into a front or a top loading VCR with ease.
The video tapes are stored in a Tamper Bag sealed with a fiber optic cable permanerntly affixed to the tape. The
cable is also attached to the connectors on the Tamper Detection Unit completing the seal. The Tamper Bag is
a double-stitched, durable bag made of fiber-reinforced plastic. The open end of the bag contains two metal
strips with eight eyelets to accommodate the fiber optic cable. The bag readily discloses any attempts to
physically tamper with it. The intemally stitched seam construction makes it virtually impossible to open a seam
on the bag and repair it, as the seam of a sealed bag would have to repaired internally.
FUNCTIONAL BLOCKS
the tamper detection unit:

- VACOSS-S active fiber-optic seal

- electronic identification tag (E-Tag)
- a specially augmented VHS video tape
- an HP-200 reader:

- standard serial cable and
- VACOSS-S adapter box

- Tamper Bag sealed with a fiber optic cable
SPECIFICATIONS
Reader dimensions 150 x 100 x 75 mm~3
SOFTWARE
The VACOSS-S seal reader software is installed on the reader to read the inside of the Tamper Detection Unit.
The HP-200's standard serial communications software is used to communicate with the Aquila Remote (E-Tag)
Reader, also found inside of the Tamper Detection Unit.

ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - Hudopmarms ot [ToCTaBIUINKa/paspaboTanKa
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Containment and Surveillance: Seal
Auto Cobra Seal Verifier 2 4 1
MODEL:
SUPPLIER: Mitsubishi Heavy Industries, Ltd.
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: Mitsubishi Heavy Industries, Ltd.
MANUFACTURER: Mitsubishi Heavy Industries, Ltd.
DESCRIPTION
PURPOSE

The Auto COBRA Seal Verifier is designed to read the seal data, store the data, compare two sets of data, and
display a verification conclusion.

PRINCIPLES OF OPERATION

Reads the seal number automatically. The verifier operates on a built-in rechargeable battery, or on AC power.

If necessary, a personal computer can be used to perform a detailed analysis, or to print out verification results

and seal-data results.

A CCD camera built into the Auto COBRA Seal Verifier records the optical-fibre seal pattern as an image. It
stores the image as digital information. At the time of verification, the pattern stored in memory is compared
with a freshly read in image, and the verifier calculates a concordance ratio that shows the degree of similarity
between the two images. If the concordance ratio is higher than a predetermined value, the seal is pronounced
"OK". If the ratio is lower than the predetermined value, the seal is pronounced "NG" (no good).

An optical-fibre seal is comprised of a polyethylene-coated bundle of optical fibres with both ends fixed in the
main seal body. At the time of sealing a cutting blade severs some of fibres at random and the transmitted light
forms a pattern which, like a fingerprint, is unique to each seal. An inspector judges whether or not the seal
pattern is satisfactory by comparing a new image of the pattern with the original pattern.

FUNCTIONAL BLOCKS

- CCD biult-in camera

- biult-in rechargeable battery

- RAM card

SPECIFICATIONS

RAM card 2MB

Storage capacity data on up to 100 seals.

Power supply built-in rechargeable battery/AC (100-240V)
Overall size 120W x 200L x 45/55H (mm)

Weight 1 kg

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - Hudopmarms or IOCTaBIIKKa/pa3paboTYHKa
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Containment and Surveillance: Seal
Tag-Seal for Containers with NM 2 42
MODEL:
SUPPLIER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research Institute
of Experimental Physics ’
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Prototype
PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER: REFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics
MANUFACTURER: RFNC VNIIEF, Russian Federal Nuclear Center, All-Russian Research
Institute of Experimental Physics
' DESCRIPTION
PURPOSE

Detection of unauthorized access to the containers with NM.
PRINCIPLES OF OPERATION
The tag-seal system provides:
- storage of the seal information and information on container and its content;
- possibility of reading the seal information (seal function);
- possibility of reading-in and reading-out the information on the container and its content (tag function);
- control of access to the information contained in the tag-seal;
- high reliabitity elimination of label-seal falsification in order to cover up a fact of unauthorized tamper inside
of the container by means of container lid removal.
When the seal is removed from the container the electronic module is destroyed and the stored information is
deleted.
FUNCTIONAL BLOCKS
- Tag-seal itself is a body with built-in:
- locking unit,
- electronic module;
- Adapter for a seal and PC connection;
- Communication cables for connection of an adapter with a seal and PC.

SPECIFICATIONS
Overall size:
max. diameter 27 mm
length 36 mm
Weight 80 g
SOFTWARE
ADDITIONAL INFORMATION
REFERENCES
Supplier/Developer Data - MsgopMaliis oT [OCTaBLINKa/pa3paboTInKa
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Containment and Surveillance: Seal

Autonomic Device for the Automatic Identification of the Optical Seals 2 43

MODEL: APII-IM
SUPPLIER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research Institute
of Technical Physics
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:  Symbol Reading

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: One-of-a-kind

PORTABILITY: Hand-held

ENVIRONMENT OF USE: Field

DEVELOPER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics

MANUFACTURER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics

DESCRIPTION
PURPOSE

Automatic registration of optical images of the optical seals (produced by VNIITF) and their following automatic
identification; the long-time data storage and data exchange through the digital transmission channel. Device is
proposed to be used as a component of automated control and accountancy systems. Its purpose in the field of
nuclear materials control and accounting is the development of a completely automated system based on it.
PRINCIPLES OF OPERATION

Registration of unique optical image created when an adhesive seal body is installed and destroyed when seal
removal attempts take place.

FUNCTIONAL BLOCKS

- unit AIIP-1M;

- optical packing;

- infrared port (IR-port);

- standard charger for accumulators;

- diskette with PC software;

- operational documentation.

SPECIFICATIONS
Transportation and store conditions according to store conditions 3
of the state standard TOCT 15150-69
Power supply "+" 4.8...5.6 V
Average operation current no more than 35 mA
Current in the data storage mode no more than 20 ma
Continuous operation time without
accumulator recharge no less than 10 hours
Overall size:
unit AP-1M 52 mm x 80 mm x 156 mm
optical packing 26 mm x 50 mm x 70 mm
IR-port v 50 mm x 70 mm x 85 mm
Weight:
unit AMNP-1M 800 g
optical packing 150 g
IR-port 100 g
Interface IR-port
SOFTWARE

Program ARPIM-IK-001 provides an interaction of AITP-1M with user by means of keyboard and LED
window and performs the following functions: seal Tegistration; seal check; data transfer to PC through IR-port;
data reception from PC through IR-port; power supply control, internal memory clearing; protection from the
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unauthorized access by the password; seal quality control. Program ARPIM-PC-V2.0 provides interaction of
AITP-1M and PC in DOS. 3.0 or higher version. Program ARP1M-IK-WO01 provides interaction of AIIP-1M
and PC in Windows 95.

ADDITIONAL INFORMATION

Delivery with standard software - during 3 months.

Delivery with individual software - during 6 months.

Warranty - 12 months.

Storage time - 12 months.

REFERENCES

Supplier/Developer Data - FH}popMalid oT NocTaBIIMKa/paspaboTIiKa (®axe 0110.07.97Ne 280-08/373)
Data received from RFNC-VNIITF . Fax from 10.07.97Ne 280-08/373
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Containment and Surveillance: Seal
Lock - Sealing Device 2 44
MODEL: 311-1 '
SUPPLIER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research Institute
of Technical Physics
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Limited Production
PORTABILITY:
ENVIRONMENT OF USE: Field
DEVELOPER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics
MANUFACTURER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics
DESCRIPTION
PURPOSE

1t is a passive reusable seal for the detection of an unauthorized access with the possibility of the automatic
identification of the unique optical characteristics of the seal by means of a specially designed instrumentation.
Seal provides controlled bolt-connection of parts of the sealed object.
PRINCIPLES OF OPERATION
The registration of the unique optical image created when the seal is installed and destroyed when there is a seal
removal attempt.
To install/assemble a seal there is the possibility of the additional delivery of the auxiliary unit.
The seal integrity is monitored by the automatic seal registration and identification by means of autonomic
devices like APTI-1M.
FUNCTIONAL BLOCKS
- metal body;
- support plastic window;
- shield plastic window;
- lock washer;
- connection bolt with the special hole at the thread edge;
- wire of D 0.4 mm - 0.5 mm
SPECIFICATIONS
Size:
seal body no more than D24 mm x 20 mm
connection bolt with the special
hole at the thread edge M8, M10, M12
Weight of the seal body no more than 20 g
SOFTWARE

ADDITIONAL INFORMATION

The possible device damage before a reuse doesn’t influence its serviceability.

Delivery - during 1 month.

REFERENCES

Supplier/Developer Data - WudopMamms ot IT0CTaBIINKa/PaspaboTauka ([aHHEIe TOMYIeHE U3 POAII-
BHUUTO . ®axkc 0110.07.97Ne 280-08/373)

Data received from RFNC-VNIITF . Fax from 10.07.97Ne 280-08/373
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Containment and Surveillance: Seal
Loop Optical Seal 245

MODEL: oIllll-1IM
SUPPLIER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research Institute

of Technical Physics

USE CATEGORY: Containment and Surveillance

DEVICE TYPE: Seal

MEASUREMENT METHOD:
Passive

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Limited Production

PORTABILITY:

ENVIRONMENT OF USE: Field

DEVELOPER: RFNC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics

MANUFACTURER: RENC VNIITF, Russian Federal Nuclear Center, All-Russian Research
Institute of Technical Physics

DESCRIPTION
PURPOSE

It is a passive reusable seal for the detection of an unauthorized access with the possibility of the automatic
identification of its unique optical characteristics by means of a special designed instrument.

PRINCIPLES OF OPERATION
The registration of the unique optical image created, when the seal connection body (loop) is installed, and
destroyed, when the seal removal attempt takes place.
To install/assemble seal there is the possibility of additional delivery of the auxiliary unit.
The seal integrity is monitored by the automatic seal registration and identification by means of autonomic
devices like APIT-1M.
FUNCTIONAL BLOCKS
- metal body;
- support plastic window;
- shield plastic window;
- lock washer;
- connection body - wire of D 0.5 mm
SPECIFICATIONS
Storage and transportation conditions according to the store condition 3
of the state standard T'OCT 15150-68
Size D 24 mm x 10 mm '
Weight 5g
SOFTWARE
ADDITIONAL INFORMATION
The possible seal damage before a reuse doesn’t influence its serviceability.
Delivery - within 1 month.
REFERENCES
Supplier/Developer Data - Hndopmaims oT TOCTaBIIMKa/paspaboTauka (Jauuere momysens us POAL-
BHUUT® . ®axc or10.07.97N\e 280-08/373)
Data received from RENC-VNIITF . Fax from 10.07.97Ne 280-08/373



MC&A Instrumentation Catalog, Version I, Page 7.305 27-Jun-98

Containment and Surveillance: Seal
Second-Generation Reflective Particle Tag 2 4 6

MODEL: RPT-2
SUPPLIER: Sandia National Laboratories
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: Sandia National I aboratories
MANUFACTURER: Sandia National Laboratories
DESCRIPTION
PURPOSE

The tag can be used to uniquely identifyy an item with a very low probability of a false decision. It is extremely
tamper-resistant, with a high degree of confidence that attempted tampering will be detected.

PRINCIPLES OF OPERATION

Multifaceted micaceous hematite particles reflect light. When the Reflective Particle Tag (RPT) is illuminated
and photographed from multiple angles, the reflections from the suspended micaceous hematite particles create a
set of images that uniquely identifies the tag and the object to which the tag is applied. A numbered fiducial
embedded in the tag identifies the tag and serves as a reference for the tag reader.

A computer-based reader autornatically illuminates and records images from 20 different angles each time a RPT
reading is made. These images are recorded by the reader and automatically compared to the tag reference
images recorded when the RPT is initially applied.

FUNCTIONAL BLOCKS

- portable kit containing all the materials necessary for surface preparation and application of RPT-2 under field
conditions

- computer-based reader

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

1. The Cooperative Monitoring Center (CMC), SNL publication

2. K M. Tolk, Reflective Particle Technology for Identification of Critical Items, Proceedings of the 33rd
INMM Annual Meeting, Orlando, Florida, 1992, pp. 648-652
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Containment and Surveillance: Seal
Tamper-Evident Shrink-Wrap Seal 2 4 7
MODEL:
SUPPLIER: Sandia National Laboratories
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Seal
MEASUREMENT METHOD:
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Limited Production
PORTABILITY: Hand-held
ENVIRONMENT OF USE: Field
DEVELOPER: Sandia National Laboratories
MANUFACTURER: Sandia National Laboratories
DESCRIPTION
PURPOSE

Shrink-wrap seals were proposed as a method of securing strategic elements (valves, flanges, etc.) of a shut
down chemical weapons facility to assure that chemical weapon could not be resumed. However, the Sandia
version of a shrink-wrap seal is versatile enough for a variety of verification applications, including:

- Monitoring chemical production facilities;

- Nuclear material shipment scenarios;

- A layer of protection in multi-layer security design.

PRINCIPLES OF OPERATION

The shrink-wrap seal is formed by continuosly wrapping at least two layers of shrink film (polyvynil chloride or
polyvinylidene chloride) with differing ink patterns around the object to be protected. When heat is applied, the
film layers randomly shrink, producing an overlapping pattern that forms a unique fingerprint for the seal.
Documentation and subsequent verification can be done using a modified Polaroid camera, a modified Canon
still video camera system, and a camncoder.

FUNCTIONAL BLOCKS

SPECIFICATIONS

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

The Cooperative Monitoring Center (CMC), SNL publication
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Containment and Surveillance: Software 2 4 8

GENERAL Advanced Review Software

MODEL: GARS
SUPPLIER: AQUILA Technologies Group, Inc.

USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Software
MEASUREMENT METHOD:

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY:

ENVIRONMENT OF USE:

DEVELOPER: AQUILA Technologies Group, Inc.
MANUFACTURER: AQUILA Technologies Group, Inc.

DESCRIPTION
PURPOSE

The GENERAL Advanced Review Software (GARS) is responsible Jor performing an efficient review of digital
images whick are created on a number of supported surveillance systems

PRINCIPLES OF OPERATION

Utilizing surveillance plug-in modules implemented via Windows Dynamic Link Libraries (DLLs), GARS
currently supports three surveillance systems: the GEMINI and MOX/MUX systems from Aquila and the DCM-
14 system by Guenter Neumann. Presently, the GARS is a cross-platform application available for the X86
Wind3 and WinNT platforms and Digital Equipment Corporation (DEC) Alpha RISC processor based WinNT
RISC platform. The program implements a rapidly executing motion detection algorithm that analyzes adjacent
images to detect potential changes in user-defined areas in the images. The GARS functions handled by the
DLLs are: the creation of all review files, image verification (authentication), image decompression, selection of
surveillance preferences, and the creation of reports. The GARS provides an intuitive, highly flexible, and very
simple to use interface. The current GARS performs image decompression, motion detection analysis, and image
display “on-the-fly”. The “on-the-fly” approach efficiently combines these processes into a single step/task,
thereby greatly decreasing the overall time it takes to perform a review. It also provides a powerful and simple

user interface due to the integration of multiple procedures into one operation.
FUNCTIONAL BLOCKS
SPECIFICATIONS

SOFTWARE
Windows 95, Windows NT, DEC Alpha RISC processor based WinNT RISC platform

ADDITIONAL INFORMATION
REFERENCES
Supplier/Deve@oper Data - Undopmamus or NOCTaBIlUMKa/paspaboTanka
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Containment and Surveillance: Software
Radioactive Material Inventory System

MODEL: RMIS
SUPPLIER: Oak Ridge National Laboratory
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Software
MEASUREMENT METHOD:
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: One-of-a-kind
PORTABILITY:
ENVIRONMENT OF USE:
DEVELOPER: Oak Ridge National Laboratory
MANUFACTURER: Ozk Ridge National Laboratory

DESCRIPTION

PURPOSE

RMIS is a PC-based system for tracking radioactive material.
PRINCIPLES OF OPERATION

249

The system employs the latest GUI properties available in the MS ‘Windows environment using MS FoxPro for
Windows. The system includes "point and click” useability, bar-coding, extensive table look-up capabilities, a
viewer for displaying graphic files of radioactive sources, and all features commonly associated with the
accountability of nuclear material. The system is PC-network ready ; measures have been taken to assure the
integrity of records in multi-user environment. The system can be provided in machine-ready executable code,

or in the source-code.
FUNCTIONAL BLOCKS
SPECIFICATIONS
SOFTWARE

ADDITIONAL INFORMATION
The system was validated in accordance with ORNL procedure.

REFERENCES
Intemet site <http://www.ornl.gov/armd/ndande.htm>
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Containment and Surveillance: Video Surveillance Systém 2 50

GEMINI Surveillance System

MODEL: GEMINI
SUPPLIER: AQUILA Technologies Group, Inc.

!

USE CATEGORY: Containment and Surveillance

DEVICE TYPE: Video Surveillance System

MEASUREMENT METHOD:

MEASURED PROPERTIES:

NUCLEAR MATERIAL(S):

PHYSICAL FORM(S) OF NM:

STATUS: Serial Production

PORTABILITY: Stationary

ENVIRONMENT OF USE: Industrial

DEVELOPER: AQUILA Technologies Group, Inc.

MANUFACTURER: AQUILA Technologies Group, Inc.
DESCRIPTION

PURPOSE

Gemini is a modular, digital network-capable system for secure, unattended, visual surveillance.

PRINCIPLES OF OPERATION

Activation causes a picture to be taken immediately and the trigger event is noted and recorded along with the
time and date of the trigger. .

GEMINI can also automatically dial a preset modem number to remotely announce the occurrence of an event
or simply report its "state of health” on a regular basis. Stored images are reviewed on a separate review

station. The GEMINI Review Station is a high-speed RISC-based computer optimized for high bandwidth
video display and high computational throughput. The review software, GENERAL Advanced Review Software
(GARS) performs unattended technical review and provides extensive support tools for manual safeguards review.
FUNCTIONAL BLOCKS

two fully independent surveillance units images housed within a tamper-proof enclosure:

- a camera unit capture

- System control unit that processes and stores dcquired data

- a power management unit

4 inputs for external trigger devices.

SPECIFICATIONS

Surveillance interwval random

External triggers 4 inputs

Storage capacity 3 months of video data

Recording media digital

Power supply 5 days of battery back-up on board
SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

Supplier/Developer Data - MHdopMaums or TIOCTaBIIKa/paspaborTamka



MC&A Instrumentation Catalog, Version 1, Page 7.310 27-Jun-98

Containment and Surveillance: Video Surveillance System

Modular Integrated Video System 2 5 1
MODEL: MIVS
SUPPLIER: AQUILA Technologies Group, Inc.
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Video Surveillance System
MEASUREMENT METHOD:
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Stationary
ENVIRONMENT OF USE: Industrial
DEVELOPER: Sandia National Laboratories
MANUFACTURER: AQUILA Technologies Group, Inc.
DESCRIPTION

PURPOSE

Developed to provide surveillance in an unattended mode.

PRINCIPLES OF OPERATION

Photographs of images are taken by camera and are then recorded on an 8 mm video tape. The tape can be
inspected and reviewed. The camera and data recording devices are sealed in tamper resistant enclosures.
FUNCTIONAL BLOCKS

Microprocessor-controlled CCTV system

SPECIFICATIONS

Surveiilance interval 1-99 minutes

SOFTWARE

ADDITIONAL INFORMATION

REFERENCES

ESARDA, Working Group on Containment and Surveillance, Issue #2, October 21, 1994
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Containment and Surveillance: Video Surveillance System
Portable Surveillance Unit 2 52
MODEL: PSU
SUPPLIER: Sandia National Laboratories
USE CATEGORY: Containment and Surveillance
DEVICE TYPE: Video Surveillance System
MEASUREMENT METHOD:
Passive
MEASURED PROPERTIES:
NUCLEAR MATERIAL(S):
PHYSICAL FORM(S) OF NM:
STATUS: Serial Production
PORTABILITY: Portable
ENVIRONMENT OF USE: Industrial
DEVELOPER: Sandia National Laboratories
MANUFACTURER: Sandia National Laboratories
DESCRIPTION
PURPOSE

Portable microprocessor-controlled CCTV system is designed for situations where quick setup of an optical
surveillance device is required. PSU was developed based on technologies used Jor MIVS.

PRINCIPLES OF OPERATION

FUNCTIONAL BLOCKS

SPECIFICATIONS

Surveillance interval 1 - 99 minutes

Storage capacity 26,000 scenes

Recording media DUAL 8mm Video Tape Recorders

Power supply universal power supply with battery backup
SOFTWARE

ADDITIONAL INFORMATION

Commercially available through Miletus Associates, Inc., Albuquerque, NM.
REFERENCES

ESARDA, Working Group on Containment and Surveillance, Issue #2, October 21, 1994



8. LIST OF COMPANIES / CIIMCOK KOMITAHUM

A list of equipment developers, manufacturers, and suppliers is presented below. Each company has
a unique ID (shown on the left) so that it can be easily identified in section 9 of Catalog providing
detailed company information.

Hirke npyBelieH cUMcoK pa3paboTINKOB, TIpOM3BOIMTENEH, ¥ NocTaBIMKoB. Kaxkno# koMmaHHH
TIPHCBOEH YHMKAIbHAIH MICHTHOUKATOP (TTOKa3aHHEIH ceBa), TaK 9TO KOMNIAHMH MOTYT OBITH
nerko HaiineHs! B Paspene 9, rie npyBefcHa AeTabHad HHGOpMALiUA TI0 KOMITAHUAM.
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AEA Technology plc, Harwell Instruments AEA Texuonomku, Xapsen WHcTpyMenTe (AEA

AQUILA Technologies Group, Inc.

BNFL Instruments
Brookhaven National Laboratory

Canberra Industries, Inc.

Davidson Co. Inc.
Dr. I.LR.Gunnink, consultant

EG&G Instruments, Inc. ORTEC
EMZ "Avangard"

GBS Elektronik GmbH im Technologie-
Zentrum

IFTP, Institute of Physical & Technical
Problems

JV Polimaster
Lawrence Livermore National Laboratory

Lockheed Martin Energy Systems Y-12
Plant

Lockheed Martin K-25 Facility

Los Alamos National Laboratory

MF Physics Corporation
Mitsubishi Heavy Industries, Ltd.

MOLNIA Plant
National Nuclear Corporation

Oak Ridge National Laboratory
PA MAYAK, Production Association

MAYAK
Pacific Northwest National Laboratory

Pajarito Scientific Corporation

PNPI, St-Petersburg Nuclear Physics
Institute

Technology plc, Harwell Instruments)

Axuna Texnonomku Ipymm, Wnkopnopeiien
(AQUILA Technologies Group, Inc.)

BNFL Hncrpymentc (BNFL Instruments)
BpyxxeBeHcKas HalmoHabHAS naboparopus
(Brookhaven National Laboratory)

Kan6eppa WHa., Huxopnopeinen (Canberra
Industries, Inc.)

Kopnopanms issuncor (Davidson Co. Inc.)

Jp. U1.P. TyHHUK, KOHCYABTaHT (Dr. LR.Gunnink,
consultant)

EG&G HHcrpymenTe, Huxopnopeitinen, OPTEK
(EG&G Instruments, Inc. ORTEC)

OM3 "Asanrapn”

GBS BDnexrponnk B TexsHonoruyeckom IenTpe
(GBS Elektronik GmbH im Technologie-Zentrum)
NDTII, Uucturyr Ousuko-Texaudeckux IIpo6nem

CII "Tlomimactep”
JTusepMopckass Hammonamsuas JlaGopatopus
uM.Jloypenca (Lawrence Livermore National
Laboratory)

3aBox sHepreTuyeckux cucteM Y-12 Joxxuna
Mapruna (Lockheed Martin Energy Systems Y-12
Plant)

3asoxn K-25 Jlokxuna Mapruna (Lockheed Martin
K-25 Facility)
Jloc-Anamocckas Haumonanshas nabopaTopus
(Los Alamos National Laboratory)

®usyeckas Koprnopamms MF (MF Physics
Corporation)

TOO "Muny6ucy - Tsoxenas HPOMBINIIEHHOCTS"
(Mitsubishi Heavy Industries, Itd)
MamunoctpoutensHeit 3a8on "Monuus"
Harmonanvuas Snepras Kopnoparmus (National
Nuclear Corporation)

Oyk-Pumxckas HaumonanpHas Jlabopatopus (Oak
Ridge National Laboratory)

IO MASK, TIpoussoxncreennoe OfbenuneHHe
MASIK

Trxooxkeanckas Cesepo-3anannas Hanmonamsgas
Jla6oparopus (Pacific Northwest National
Laboratory)

Hayynas Kopnopanus Iatiapuro (Pajarito
Scientific Corporation)

ITAA®, THIY Ierep6yprexuit HMHCTHTYT SIIEPHOM
dusuxu uM.B.J1.Koncranturosa Poceniickoi
Axanemuu Hayk
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06 Quantrad Sensor Division, Applied Ornenenue "Ksanrpan Cencop”, Koprnopauust

Electron Corp. TIpuxnannoii anekrponyku (Quantrad Sensor
Division, Applied Electron Corp.)

60 RFNC VNIIEF, Russian Federal Nuclear P®AL BHUUS®, Poccuiickuii henepanbHbIi
Center, All-Russian Research Institute of ~ sinepHBIil ICHTP Bcepoccutickuii Hay4HO-
Experimental Physics YcCCIIeNOBATEBCKII HHCTUTYT SKCHEPUMEHTAIBHOM

buzuxu

53 RFNC VNIITF, Russian Federal Nuclear P®AIl BHUUT®, Poccuiickuit MenepanbHBIT
Center, All-Russian Research Institute of  SinepHsrit Ilentp Beepoccuitcxuit Hayuno-

Technical Physics Hccnenoparensekuii MHeruTyT Texuuyeckon
Ou3nxu
58 RIPT, Research Institute of Pulse HUUNUT, HayuHo-uccienopaTebCKHi HHCTHTYT
Technique VMIYAECHOHN TEXHUKH
18 RITEC Ltd. TOO "PUTBK " (RITEC Ltd.)
62 RSC Kurchatov Institute PHIJ "Kyp4aToBCKUil HHCTHTYT"
67 RSC Kurchatov Institute, SPC REKOM  PHII "KypuaroBckuit HHCTUTYT" HIIT "POKOM"
02 Sandia National Laboratories Canpuiickue HaimoHanbHble JlaGopaTopuu
(Sandia National Laboratories)
19 SAPHYMO CA®HUMO (SAPHYMO)
64 Scientific Engineering Center "Nuclear HTII "I®PN", TocynapcTBeHHOe YHUTapHOE
Physical Research” npempusaTde HaydHo-TeXHHYECKUN LEHTP

"SInepHo-(U3MIECKUe HCCNEIOBaHHsA" - NOYepHee
TIpEOTIPUSTHE TOCYNAPCTBEHHOTO IIPEATIPHSITI
HaygHo-TIpOU3BOACTBEHHOE OOLeIHHEHNe
"Panuessiit MHcTUTYT ¥M B.I. Xonusxa"

55 SNIIP- Green Star, Ltd. CHMUHUII - TOO "Tpun Crap”
66 SNIIP-ASCUR CHHHUII - ACKYP

56 SNIIP-Automatics CHUHUII - ABTOMATUKA
57 SNIIP-Konvel CHUUII-KOHB3II

54 SPC Aspect HIIL "ACIIEKT"

59 SSC IPPE, State Scientific Center of OBHU, THU PO PusuKo-3HepreTHIECKU
Russian Federation, Institute of Physics MHCTUTYT
and Power Engineering

16 Technische Universitst Dresden Jlpeanenckuit Texaudeckuit YHUBEPCUTET
(Technische Universitst Dresden)
17 TSA Systems Ltd. TSA Cucrem JIumuren (TSA Systems Ltd.)
50 VNIIA, All-Russian Research Institute of BHWHA, Beepoccuiickuit HayqHO-
Automatics VICCHIENOBATEILCKNH HHCTUTYT aBTOMAaTHKU
65 VNIIFTRI, SPA DOZA I'Tl "BHAUDTPHU" HIIII "JO3A"

51 VNIITFA, All-Russian Research Institute BHUUT®A, Beepoccuiickuit HaydHO-
of Technical Physics and Automatization — HCCeJOBATENbCKUI HHCTUTYT TEXHHYECKOH
(U3MKU ¥ aBTOMATH3ALMHU
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9. DETAILED COMPANY INFORMATION / JIETAJIbHAS HH®OPMALIHA IO KOMIIAHAAM

Detailed information on the companies includes addresses, contact information, and in most cases
a brief description of the company’s profile. In cases where contact information provided in Catalog
is not sufficient, the users can obtain it directly from the equipment suppliers.

JleranbHasi MHGOPMAIHS TI0 KOMIaHWsIM BKIOYaeT B cebs apec, KOHTAKTH H, B GONBIIMHCTES
CITy4aeB, KpaTKoe OMHcaHue NPOQHIA AeATebHOCTH KoMIaHui. B ciydasx, Xorna nonHas

MHbOpMalKs 0 KOHTaKTaM He TIpHBeleHa, NOoNb30BaTeN MOTYT NONy4HTD N00aBOYHYIO
HMHGOPMALIIO OT NOCTaBIMKOB IPHGOPOB.
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AQUILA Technologies Group, Inc.
Aruna Texnonodxcu I pynn. Huxopnopetimen (AQUILA Technologies Group, Inc.)
8401 Washington Place N.E. '

Albuguerque
NM, US
87113

Contacts:

1. Steve Kadner, Executive Vice Presidentiel. (505)-828-9100; e-mail- kadner@agquilagroup.com; fax (505) 828-
9115

2. Scott Kraus, International Programs Manager tel. (505)-828-9100, ext. 361; e-mail:
skraus@aquilagroup.com; Internet: http:/fwww.aquilagroup.com; fax (505) §28-9115

Aquila wholly owned subsidiary of Canberra Industries Inc., is engaged in the development, manufacture,
sale, and maintenance of nuclear safeguards equipment for authenticated surveillance and containment, Non-
Destructive Assay (NDA) instruments for safeguards, specialized computer systems, and computer networks.
In association with the natural course of product development, Aquila is frequently contracted by its product
customers to provide engineering support, training, software development, and maintenance and Tepair
services.

Aquila Networking offers consulting, design, integration, development, training, and support services for data
management with an emphasis on secure Internet and Intranet business solutions. Aquila's Networking group
has the expertise in network integration to assist customers in the design, acquisition, implementation, and
support of a new network or modification of an existing one.

Aquila is engaged in the design and manufacture of products and systems for distributed, real-time data
acquisition and process control. Aquila products are utilized in aircraft design and simulation,

manufacturing process control such as forming glass containers, nuclear fusion Tesearch, high-energy particle
acceleration experimentation, nuclear energy applications, transportation, surveillance, and industrial testing
laboratories.

AXINa, TIOHOCTHIO NPHHAMIEXAINAS B KAYeCTRE ornencHus Gupme Kaubeppe, 3amwmaercs pa3paboTKoii,
TIPOM3BONCTBOM, IIpoRaxelf U obcayXuBaHueM 0BOpYHOBAaHUS [T AXEPHEIX TapaHTHil, OTHOCSIIETOCT K
HaGIIOREHIIO U COXPaHEeHMIO, npubopaM Hepaspyuiamoiuero aHaIu3a, CIeUATH3UPOBAHHbIM
KOMTIBIOTEPHBIM CHCTEMAaM U KOMITHIOTEPHEIM CETSM. Hapsny ¢ paspaGorkoit NPONYKIIVH, AKIUTa 94CTO
TIPHBIEKACTCS TTOTPEOUTENAMY ee MIPOAYKIMY K 0BECIeYCHIIO TEXHUYECKO TIOAZEPXKH, 0OydeHu,
Pa3paboTKi IporpaMMHOro oBecTieYeH e, a TakKe TeKyIIIero o6CIyXUBAHIS i peMOHTA Ha KOHTPaKTHOIt

Cetenoe obecrieseHue AKITEL IIpelIaraeT KOHCYNAbTAIH, Pa3paboTKy, MHTeIpalyio, Iu3aiH, odyueHue u
HofnepxiBatoliee O6CIyXUBaHUe I YIPARICHMS TAHHLIMA C oKycoM Ha Ge30IacHEIe PelleHHs CHCTeM
Hureprer u Uurpaner. Cerepag Ipymmia GUpME! ofanaeT JOCTATOIHEIM OIBITOM B HHTETpUPOBaHIY
CeTel UL TOTO, ITOBE [TOMOYb IIOMB30BATEIIIM B KOHCTPYHpOBaHHY, HOMYICHUY, TPUMEHEHWH 1
TIOIICPKKH HOBBIX CeTelf WM H3MEHEHMM CYIUECTBYIOMMIX.

®upma AKiia BOBIEIeHa B Pa3paboTKy U IPOU3BOACTBO NPONYKIMHU ¥ CHCTEM UL PaclpelefeHHOro
TIOTY4CHUA NAHHBIX B PeXIIMe PeallbHOTO BPeMeHH 1 KOHTPOJISL TEXHOJIOTWYECKUX Mpoueccos. ITpomyxumms
UPME! HCTIONE3YETCS B KOHCTPYUPOBAHI 1 MOZC/IMPOBaHIM CaMOJIETOB, KOHTPONe TAKMX IIPOLECCOB
[IPOM3BOACTBA, KaK CO3MAHHE CTEKIISHHEBIX KOHTe{{HepoB, HCCIENOBAHUI SAEPHOTO CHHTE3a,
SKCIIEPHMEHTAX II0 YCKOPEHMIO IaCTHI! 4O BEICOKHX SHEPIUY, ANEPHO SHEPTeTHKH, TPaHCTIOPTHPOBAHHH,
HaOMIONEHUH Y NPOMBINUICHHBIX UCITBTATE/IbHEX J1abopaTopusx.
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Los Alamos National Laboratory

Jloc-Aramoccias Hayuonasvnas aatopamopus (Los Alamos National Laboratory)
Safeguards Assay Group NIS-15, PO Box 1663, MS E540

Los Alamos

NM, US

87545

Contacts:
1. E. Chris Horley, tel. (505) 667-0639; fax (505) 665-4433; e-mail: ehorley@lanl.gov

02
Sandia National Laboratories

Canouiicixue Hauuonasnvte Jlabopamopuu (Sandia National Laboratories)
PO Box 5800

Albuquerque

NM, US

87185

Contacts:

1. John C. Matter, Manager, Cooperative Monitoring Systems Department, tel: (505) 845-8103; fax: (505) 844-
5321; e-mail: jematte@sandia.gov
2. Darryl D. Drayer, International Security Programs Manager, tel: (505) 844-8479, fax: (505) 844-6067

03
National Nuclear Corporation
Hayuonasvnas Sloepuas Kopnopayus (National Nuclear Corporation)

1275 Hammerwood Avenue
Sunnyvale

CA, US

94089-2231

Contacts:

1. Kinichi Kusumoto, Vice President/General Manager, tel: (408) 745-6650, ext. 316, fax: (408) 745-6775; e~
mail kkusumoto@nnc-usa.com.

2. Mario Hug, Sales Manager, tel: (408) 745-6650, fax: (408) 745-6775; e-mail mario@nnc-usa.com.

3. Mark J. McCarthy, Marketing Manager, (408) 745-6650 ext. 340, fax: (405) 745-6775; e-mail marc@nnc-
usa.com.
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Pajarito Scientific Corporation

Hayunaa Kopnopauus Ilaiiapumo (Pajarito Scientific Corporation)
278 DP Road

Los Alamos
NM, US
87544

Contacts:
1. Joseph R. Wachter, Director of Research, tel: (505) 662-4792, fax: (505) 662-2286

05
Lawrence Livermore National Laboratory

Jusepmopcras Hauuonasvnas Jlabopamopus um.Jlovpernca (Lawrence Livermore
National Laboratory)

7000 East Avenue
Livermore

CA, US

94550

Contacts:

1. Wayne D. Ruhter, Manager, Safeguards Technology Program, tel: (510) 422-5762, fax: (510) 423-4051, e-
mail: ruhter1@Iinl.gov

2. Mark Rowland, Program Leader, Nuclear Technology Group, tel: (510) 423-2003, fax: (510) 423-2759, e-
mail: mrowland@]inl.gov

3. Anthony Lavietes, Electrical Engineer, Isotope Science, tel: (510) 423-6766, fax: (510) 422-0049, e-mail:
lavietes1@lini.gov

The Safeguard Technology Program develops advanced, nondestructive analysis (NDA) technology for

accounting of fissile materials. Our work focuses on R&D relating to x-ray and gamma-ray spectrometry
techniques and to the development of computer codes for interpreting the spectral data obtained by these
techniques. :

IIporparma o TexHoMOTHM FapaHTHi paspaGaThiBaeT EPENOBYIO TEXHOIOIHIO HepaspyIIaroero aHaiusa
L1 y9eta Jelsmixcs Matepyuaios. Hama pa6orta CKOHIIEHTPHPOBaHa Ha paspaboTKe U UCCISNOBAHIIX B
00/1aCTH CIIEKTPOMETPIIECKIX HPHBOPOB WIS PEHTTCHOBCKOIO 1 raMMa-M3Iy9eHI, a TakKe Ha
Pa3paboTKe KOMITBIOTEPHEIX HpOrpaMM 1o HHTCPIPETALMH CIIeKTPANBHBIX HAHHEIX, TTOMYISHHBIX STHMHI
npubopaMu.
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Quantrad Sensor Division, Applied Electron Corp.

Omoenenue "Keanumpad Cencop', Kopnopauus ITpurcnadnoii 3aexmponuxu
(Quantrad Sensor Division, Applied Electron Corp.)

2360 Owen Street

Santa Clara

CA, US

95054

Contacts:

1. Ed Browning, Director of Sales and Marketing, tel: (408) 727-7827 x-26, fax: (408) 727-7828, e-mail:
ebrown@gquantrad.com

08
Brookhaven National Laboratory

Bpvixesenckas Hayuonarvnas aabopamopus (Brookhaven National Laboratory)
Bldg. 197D

Upton

NY

11973

Contacts:

1. Ray Parsick, parsick@bnl.gov
2. Lev Neymotin, neymotin@bnl.gov

10
Pacific Northwest National Laboratory

Tuxooxeanckas_Ceeepo-sanadnas Hauuonarvnas Jlabopamopus (Pacific
Northwest National Laboratory)

PO Box 999

Richland

WA, US

99352

Contacts:
1. Mark Killinger, tel: (509) 372-4936, fax: (509) 372-4316, e-mail: Mark.Killinger@pnl.gov

MC&A Instrumentation Catalog/Katasor IpH60opoB Mg y4eTa ¥ KOHTPOJg SIM, Version 1.0, Pg./Crp. 9.5 27-Jun-98




11 .
Canberra Industries, Inc.

Kanbeppa Hno., Huropnopeiimen (Canberra Industries, Inc.)

800 Research Parkway
Meriden

CT, US

06450

Contacts:

1. Banjamin Campagnuolo, President, tel: 203-238-2351, Jax: 203-235-1347
2. Robert D. McErloy, Jr., Manager, Physics, tel: 203-639-2212
3. Markku Koskelo (software) tel: 203-639-2143

12 .
EG&G Instruments, Inc. ORTEC

EG&G Hucmpymenme, Huropnopeiimen, OPTEK (EG&G Instruments, Inc.
ORTEC)

100 Midland Road
Oak Ridge

TN, US
37831-0895

Contacts:

1. (800)-251-9750, (423)-482-4411; fax: (423) 483-0396; e-mail: INFO-ORTEC@rgginc.com,
2. Rod Tawil, Nuclear Business Manager: (423) 483-2202

3. Sam Hikch, Director of New Product development, 423 483-2191

4. Barry Stanner, V.P. Distribution, 423 483-2202
5. Tim Twomey, Product Manager (44) 1189 714669
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Davidson _Co. Inc.

Kopnopauus Jlaeudcon (Davidson Co. Inc.)

21 Crestview Drive
North Haven

CT, US
06473-3002
Contacts:

1. Donald Davidson, President, tel. 203-288-7324, fax: 203-288-7324;
e-mail: DonDavidson@compuserve.com

Since 1960, Davidson has been engaged in the design, production, sale, and maintenance of portable nuclear
instruments. These instruments have been mainly Multi-Channel Analyzers of various sizes and performance
capabilities. The current Model 2056-C is a main field operational unit for enrichment measurements by
safeguards inspectors. Also, produced by Davidson is the GRAND-3 electronics unit which can be
configured for spent fuel burn-up measurements or core discharge monitor for refueling operations.

Davidson has worked closely with national and international laboratories to develop new products and refine
prototypes for commercial manufacture for use in safeguards applications. :

Hawmag ¢ 1960 rona, JI3BHACOH 3aHUMANCS pa3paGoTKoH, IPOM3BOJCTBOM, Iponaxeil K o6CIyXuBaHUEeM
TlepeHOCHBIX NPUBOPOB siepHOM GusyKK. B ocHOBHOM 3T0 GBI MHOTOKaHaJIBHEIE aHATTH3ATOPE!
DaxMIIHEIX PasMepoB U XapaKTepycTHK. CoBpeMeHHAs Mogens 2056-C mpemHasHadeHa IIaBHEIM o6pasoM
114 TIONIeBEIX paboT IPH M3MepeHHaX oborale s HHCIIeKTOpaMu. AHAaJIOTHYHO, BHITyCKAaeMBIH
JI3BUICOHOM MOIYIB AMeKTpoHuKl GRAND-3 MoXeT GHTh CKOMIUIEKCUPOBAH ULl N3MepeHuit
OTpaboTAHHEIX TOIUIUBHEIX CTEPXHE# WK WL MOHUTOPHHTa pa360pKu 30HBI NPH Ilepe3arpyske TOIIHBa.
JaBuucoH paboTan B TECHOM KOHTaKTe ¢ HALIMOHAJBHEIMU U MEXIYHapOXHBIMHI naGopaTopysaMuL TIPH
paspa6oTKe HOBEIX 06pa3LOB 1 YHUKAIBHEIX MaKeTOB I KOMMEPYECKOro POU3BONCTEA B HHTepecax
IIpMMeHeHUs TapaHTHi.

14
Oak Ridge National Laboratory
Oyk-Pudycckaa Hauuonasvnas Jlabopamopus (Oak Ridge National Laboratory)

2020 Commerce Park Drive
Oak Ridge

USA

TN 37831

Contacts:

1. Scott Huches and Harlod Wheat, Lockheed Martin Energy Systems, Y-12 Plant, NMC&A Department, tel:
(423) - 574-4106, e-mail: hughesss@ornl.gov

2. Bradley S. Weil, ORNL, Robotics and Process Division, tel: (423) 574-7147, fax: (423) 574-5479, e-mail:
weilbs@ornl.gov
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GBS Elektronik GmbH im Technologie-Zentrum

GBS Inexmponux ¢ Texnosozuuecrxom Ilenmpe (GBS Elektronik GmbH im
Technologie-Zentrum)

Bautzner Landstrasse 45
01454 Rossendorf/bei DD
Germany

Contacts:

1. Fred Schneider, GBS Elektronik GmbH im T echnologie-Zentrum, Bautzner Landstrasse 45, 01454
Rossendorf/bei DD, Germany, tel: ++49 351 2695 231, fax: ++49 351 2695 232, e-mail: 965@1z-rotech.de;
htip//www.tz-rotech.de/965

16
Technische Universitst Dresden

Zpesdencruii Texnuyeckuii Yuueepcumem (Technische Universitst Dresden)

Mommsenstrasse 13
01069 Dresden
Germany

Contacts:

17
IS4 Systems Lid.

ISA Cucmem Jlumumeod (TSA Systems Ltd.)

1830 Boston Avenue
Longmont

Co, Us

80501

Contacts:
1. Charles Schnurr, tel: (303) 651-6147, Jax: (303) 651-6823, e-mail: tsasys@ibm.net
TSA Systems, Ltd. was created in 1987 by the merger of TSA Systems, Inc. and Geoscience Associates, Inc.

TSA specializes in the design and manufacture of both pedestrian and vehicle portal monitors and hand-held
detectors for the protection of Special Nuclear Material (SNM). The company has worked closely with the
Los Alamos National Laboratory to advance SNM monitoring technology.

TSA also produces a comprehensive family of bag, box, and barrel monitors, as well as custom designed
systems for a variety of applications including security and waste management.

Konmarma TSA 6ruta cosmana B 1987r. B pesynbTate ofbemuHeHna TSA Systems, Inc. i Geoscience
Associates, Inc.

Kommiarnia cretmanusupyercs Ha paspa6otke u TPOM3BONCTBE MEIUeXONHbIX i TPAHCIIOPTHEIX ITOPTAIBHEIX
MOHMTOPOB, a TaKXe PYIHBIX PATHALMOHHBIX MOHKTOPOB WISt HeMell 3alIUTh CIICHATBHEX SMEPHBIX
Marepuanos (CAM). Kommamus paGotana B TecuoM cotpymHudectBe ¢ Jloc-AnamMocckoii HaunoHanbHo
JlaGoparopueii 1o YCOBEPHIEHCTBOBAHIIO TEXHONOIHH MomMTOpHpoBarnd CAM.

Taroke KOMIIaHUS HPOU3BOMUT MPaKTUIECKY MOMHELI HabOp PaxlIYHEX MOHHMTODOB UL CYMOK, KOpPOGOK,
KOHTeH{HEPOB, a TAKKe JPYTHX TPATHIMOHHEIX CHCTEM PAas3MYHOro NpHUMEHEHHS, B TOM YHCie UL
obecrneeH 6e30MACHOCTH ¥ YIIPABIEHNS OTXONAMA.
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18
RITEC Ltd.
TOO "PHTIK " (RITEC ILtd.)

23 Aizkraukles St., Office 408, LV-1006

Riga

Latvia

Contacts:

1. Victor Ivanov, tel: +317-25-22066, fax: +371-78-21359, e-mail: ritec@wireless.ly

19
SAPHYMO

CADHMO (SAPHYMO)
5 rue du Theatre

91884 MASSY Cedex

France

Contacts:

1. Jf. Moreau, tel: +33 1 69 53 73 13, fax: +33 1 69 53 73 01, e-mail: 106167. 1222@Compuserve.com

Web site: WWW.essone-hightech.tm.Fr/saphymo

Saphymo was founded in 1952 is based in Massy (near Paris, France) and employs 56 people/ Saphymo is
ISO 9002 certified since 1956. Production includes both portable and fixed instruments of radioactivity in
industrial environument or in field conditions. Production is divided in 4 types of products: expose monitoring,
dosimetry, environment monitoring and radiological access control systems.

The customers include Nuclear Power Plants, Research centers, nuclear fuel processing plants, Army, Navy,

and Civil Defense organizations in France, Switzerland, Germany, Sweden, Belgium and United States, as
well as JAEA.

Saphymo Gbuta ocHoBata B 1952 roiy u pacriofioxeHa B Maccu (oxono Iapwka, PpaHinms), 4 Ha Hell
pa6oraor 56 zenosek. C 1936 rona Saphymo cepTuduipopaHa 110 ISO $002.

B BHIIycKaeMyio IPORYKIRIO BXOZAT KaK TIepeHOCHEIE, TaK M CTallMOHAPHEIS TIpUOOPE! WIS H3MepeHUS
PAIMOaKTHBHOCTH B NPOM3BOJCTBEHHEIX YCIOBHAX M Ha MecTHOCTH. IIponyKinas aeures Ha 4 KaTeropyu:
MOHUTOPHHT OOIYJIeHIS, TO3UMETPHSI, MOHITOPUHI OKPYXAIOIIEeH Cpelbl X CHCTEMBl KOHTPOILA 32
IOCTYTIOM K Pafy0aKTHBHOCTH. .

TToTpebuTeaMy ABILTIOTCS: aTOMHEIE CTAHIIM, UCCIENOBaTelbCKUe LEHTPE, 3aBOIbI I10 nepepaboTKe
ATEpHOro TOIUIMBA, apMisA, MOPCKOH ¢JIOT ¥ opraHM3allki rpaXHaHcKok o6opoHs! Bo PpaHimM,
Iiseimapym, Tepmaruy, sermu, Bererum u CILA, a Taicke MATATS.

20
AEA Technology plc, Harwell Instruments

AEA Texnoaodxcu, Xapsea Hucmpymenmc (AEA Technology plc, Harwell
Instruments

528.10, Unit 1, Harwell, Didcot

Oxfordshire 0X11 ORA

United Kingdom

Contacts:

1. Kenneth P. Lambert, tel: +44 1235 434433, fax: +44 1235 435336, e-mail: ken.lambert@aeat.co.uk
2. David Newton, tel: +44 1235 432974, fax: +44 1235 435336, e-mail: david.newton@aeat.co.uk
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MF Physics Corporation

Dusuyeckas Kopnopauus MF (MF Physics Corporation)

5074 List Drive
Colorado Springs
CO, US

80919

Contacts:
1. Jack Reichardy, tel: (719) 598-9549, Jax: (719) 598-2599, e-mail: neutrons@mjphysics.com

MF Physics Corporation manufactures a comprehensive line of neutron generators which are used in
university, industrial and government laboratories throughout the world. Several MF Physics neutron
generators are of specific interest for applications in the management of nuclear materials. Our Model A-211,
which utilizes the Zetatron neutron tube, is widely used in a number of government and private facilities for
the active assay of trans -uranic materials. The Model A-325 is a very versatile machine which is well suited
to a number of analytical applications. The Models A-910/920 are specialized instruments for imaging
individual elements utilizing the associated particle, time of flight technique. These instruments era
particularly useful for analysis and imaging of facilities and devices which are not amenable to inspection by
more conventional techniques.

MF Physics’ laboratory and production facilities occupy a 20,000 square foot building which was completed
in 1990. The facility meets all state and NRC requirements for handling tritium and testing neutron
generators and is licensed by the state of Colorado.

Kopniopata MF Physics usrorasnusaer BCCBO3MOXHEIH Habop HeHTPOHHEIX FeHepaTOpOB, KOTOpEIE
HCHONB3YIOTCA B YIEOHBIX, MPOMBINUICHHBIX H TOCYNapCTBEHHBIX JIabopaTopusax Beero Mupa. Pax
HEHTPOHHEIX TeHepPaTOPOB Hallelt KOpIIOpaIliH NpeNCTaBIIfeT 0cobblit HHTepeC UL NPUMEHEHHS TIpU
paborTe ¢ samepHEIMU MaTepuatami. Hama Monek A-211, KOTOpas HCIIONB3yeT HeHTPOHHYIO TPYOKY
Zetatron, IMPOKO HCTIONB3YETCS HA TOCYAAPCTBEHHBIX M YaCTHBIX YCTaHOBKAX IS aKTHBHOTO aHalIH3a
TPaHCYPaHOBLIX MaTepuaioB. Momens A-325 gengercs MHOTOCTOPOHHEH YCTaHOBKOI, KOTOPas XOpOILO
TOAXOMUT WA pANa aHaNWTHIECKUX NpHMeHeHvit. Mopmeru A-910/920 sBasioTCS CrIeNMATH3HPOBAHHEIMU
NpuOOpaMK ULt HaBIIONEHNS OTHEIBHEIX SEMEHTOB METOIOM COIYTCTBYIOHIMX YaCTHIl ¥ BpeMS
TIPOJIETHOH METORUKOM . DTH NPHGOPE! 0COBEHHO MONE3HbI IJisl aHaIN3a ¥ HaOMIONEHMS YCTAHOBOK H
YCTPOMCTB, KOTOPHIe He TIONAAIOTCS MHCHeKIHH 6ojiee TPATMIMOHHEIMI METONaMI.

JlabopaTopHs ¥ MPOU3BOACTBEHHbIE ycranoBku MF Physics sanumMaror spasue mromansio B 20.000
KBaIpaTHBIX (PyTOB, KOTOpoe BELTO HOCTpoeHo B 1990 roxy. IIpousBoncTBo ynoBierBopseT BeeM
rocynapcteeHHBIM i NRC TpeGoBarysM nipu paborax ¢ TPUTHEM U IPH HCIHITAHMIX HeHTPOHHBIX
[CHEPAaTOPOB U FMIECH3UPOBAHO B IITaTe Komym6us.

22
Mitsubishi Heavy Industries, Ltd.

T00 "Muuybucu - maxncesas npomstuerennocmye ” (Mitsubishi Heavy Industries,
Lid,)

5-1, Marunouchi 2-chome, Chiyoda-ku
Tokyo

Japan

Contacts:

Tel: 81-3-3212-9416, Fax: 81-3-3212-9858
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Lockheed Martin K-25 Facility

_3a600 K-25 Jloxxuda Mapmuna (Lockheed Martin K-25 Facility)
P.O. Box 2009

Oak Ridge, TN

U.s.

37831

Contacts:

24
Lockheed Martin Energy Systems Y-12 Plant

3agod snepzemuyecrkux cucmem Y-12 Joxxuda Mapmuna (Lockheed Martin
Ener stemns Y-12 Plant

P.O. Box 2009, 113c Union Valley Road

Qak Ridge, TN

u.s.

37831

Contacts:

25
Dr. I.R.Gunnink, consultant

Jp. U.P. Iyunux, xoucyssmanm (Dr. IR Gunnink, consul_tantz

Contacts:
Dr. LR Gunnink
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BNFL Instruments

BNFL Hucmpymenmc (BNFL Instruments)

Pelham House, Calderbridge
Cumbia

United Kindom

CA20.1DB

Contacts:

Telephone: +44(0) 19467 85017
Fax: +44(0) 1967 85019

Web: hit,//www.bnflinst.co.uk/
E-mail: sales@pelhamh.demon.co.uk

BNFL Instruments has developed a comprehensive range of innovative products and services designed to
cover every materials assay need in modemn day nuclear environment for: waste management, spent fuel
monitoring, safeguards.

Kommrarms BNFL Instruments DaspaboTana OSIMPHEL Tepeverh HOBEIIIIX IIPOIYKTOB ¥ YCJIYT, KOTOpEIE
CHOCOGHE! HOKPHITh JIFO6EIe HYXIE! aHATHU3a MATepHaloB JULL: KOHTPOJA OTXOROB, MOHUTODHPOBAHHS
OTpaGoTaBLIEro TOIUINEBA, FapaHTHiL.

50

VNIIA, All-Russian Research Institute of Automatics

BHUWA, Bcepoccuiicruii Hay4no-uccaedogamensckuii uncmumym asmomamuru
vi. CymeBckas, 22

r.Mocksa

Poccus

103030

Contacts:

AHupexmop- Bapmaxos FOpuii Huiconaeeuy
Director - Yuri N. Barmakov

menytel. (095) 978-7803, 978-1268
axc/fax: (095) 978-0903

e-mail: yunb@vniia.msk.su

IToM¥nvo 0B6opoHHEIX HallpaBITeHVIH, MHCTUTYT SBIAETCS FOJOBHEIM B MuHaTtoMe PO IO sIfepHoO-
dusIecKoll armapatype u T[IPOU3BONHT PN MPHOOPOB VI POCCHIICKOI CHCTEMEI ydeTa, KOHTpOIS 1
bU3NIECKOM 3AIIUTE AE/LTIIIXCS MaTepuanoB. K guicity Takoif armapaTyper otHOCSTCS PamMallMOHHEIE
MOHMTOPS! € NOBHIIEHHO IYBCTBUTEIBHOCTDIO K YPaHy ¥ IUTYTOHHIO, alllapaTypa OOHapyXeHUsT U
MHECHTHOUKAIMY H30TOMHOIO COCTaBa ¥ MACCHL OM no HelfTpoHHOMY ¥ ramma H3TYIeHIM.

Beyond the defence direction the Institute iS a head organization of Minatom responsible for nuclear-
physical instrumentation and produces some devices for russian nuclear materials control, acounting and
physical protection system. Among these instrumentation are radiation monitors with improved sensitivity to
uranium and plutonium, instrumentation of detection and identification of isotopic composition and mass of
NM by neutron and gamma radiation.
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VNIITFA. All-Russian Research Institute of Technical Physics and Automatization

BHUHT®A, Bcepoccuiickuii nay4Ho-ucciedosamenbekuil uncmunmym
mexHuYeckoil (husuxy u_asmomamusauuu

Bapasckoe mr., 46

r.Mocksa

Poccus
115230

Contacts:

Kapmawee Egeenuii Pocmucaagoguy

Evgeni Kartashov

mea/tel. (095) 111-53-66

Haxynxos FOpuii Hearosu

Yuri I. Pakhunkov

mea/tel. (095) 111-03-34

WHCTHTYT SBIIETCS FOMOBHOM opraHu3ateif o HepaspylaomyM MeTolaM aHalu3a, HCIIONb3YeMbIM B
TEXHONOTHIECKOM KOHTpOIE TOIUIMBHOTIO IMKJIA.

Institute is a head Minatom organization in the area of non-destructive assay methods used for the process
control in nuclear fuel cycle.
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IFTP, Institute of Physical & Technical Problems
HADTH, Hucmumym Duzuro-Texnuyecrkux Ilpobaem

a/a 39

Hy6Ha, MockoBckoit ofiL.,
Poccus

141980

Contacts:

IInomnuxoe Baadumup Iasnosuy - Oupexmop HOTII (director)
tel/men. (096-21)62789, 65783

Jax/Daxc: (09621) 65082

Ilepoaxoe Tennaduii Muxaiinoeuy - 2naensiii unsicenep (chief designer)
tel/men. (096-21)66182, 62789

Jax/@axc: (09621) 65082

E-mail: vasiliev@main 1 jinr.dubna.su

Pedoproe Buxmop T'eopeuesu - nay. omdesa (head of department)
tel/men.: (09621)22880, 62789

Jax/Paxc: (09621) 65082

E-mail: fedorkov@isotop.dubna.su

Craxody6 Baadumup Andpeesuy - nay.omdera (head of department)
tel/men. (096-21)65783, 62789

Jaox/Paxc: (09621) 65082

E-mail: vasiliev@main 1.jinr.dubna.su

Paspa6otka u npoussoncrso: 1. HomyrpoBonHIKOBEe AETEKTOPEI (Gell, Si, anMasuzte); 2. Broku
ACTCKTHPOBaHMA ¥ CIICKTPOMETPHIECKME TPaKTH Ha OCHOBE Pa3paboTaHHBIX AETEKTOPOB; 3.
PamionsotormHsle mpu6opsL: YpOBHEMEPH! XUIKIX ¥ CHITYIHX Cpext B cocymax GombIIoro fuaMeTpa,
TommmroMepE! THCTOBBIX ¥ JIEHTOTHEBIX Matepuanos (6eTTa ¥ ramma abcopbimonHwie), [hToTHOMEPEI
XUIKUX CPeX U MyNbN (aGcopOIMoHHEIE), Hamepuremu MaccoBoit KOHIUEHTPaUMM U IIOBEPXHOCTHOLY
IUIOTHOCTH a3po3oiielt; 4. IToxapHble U3BeIaTeNH I aTOMHOI IPOMBIIIUIEHHOCTH ¥ ADC,

Institute is engaged in development and manufacturing of the following: 1) semiconductor detectors (Geli,
Si, diamond); 2) detection blocks and spectrometric section on the base of developed detectors; 3) radio-
isotopic devices: level gauges for liquid and free-flowing materials in vessels of large diameter, thickness
gauges for sheet and strip materials (beta and gamma absorption), densitometers for liquid and pulp materials
(absorption), aerosol mass concentration and surface density gauges; 4) fire signalizators for atomic industry
and NPP.
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RFNC VNIITF, Russian Federal Nuclear Center. All-Russian Research Institute
of Technical Physics

PO BHAUT®, Poccuiickuit DPedeparvnnil Soepnvtii Ilenmp Bcepoccuiickui

Hayuno-Hecaedosamenscruil Hucmumym Texuuyeckoii Puzuxu
A/ 245 :

Cuexunek (YensouHck-70)

Poccug

456770

Contacts:

I.C. Iwzankos - 3amecmumens dupexmopa POAL] BHUHT® (Deputy Director)
Fa/Daxke: (351-72)-30979
Email: tgs@mpca.ch70.chel.su

OCHOBHBIE HATIpaBJeH¥s NeATelIbHOCTH: GYHIaMEHTATbHbIC ¥ MPHKIIAIHEIE HCCICAOBAHIA 10 SAmepHO
dusnKe, GU3HMKe BHICOKIX JaBICHUM, MMIPOMMHAMIKE, KOHCTPYKTOPCKUE H TEXHOJIOIICCKUES paboTEHI o
cHcTeMaM aBTOMATHKY, CPecTBaM pericTpalyy. B HacTosllee BpeMs OpPraHi30BaHbl HOBEIC HAYIHEIC
HaTpaBIeHUs - HAYKOeMKOe MeIMIMHCKoe 050pYIOBaHIe, CO3RAHNE KOMIIOHEHTOB BOJIOKOHHO-
OITHIECKO TEXHUKH, raMMa-yCTaHOBKY HapOIHO-XO3sCTBSHHOIO HasHAYeHUs, B3PHIBHEIC TeXHOIOIH
[IPOMBILUIEHHOIO IMPHMEHEHYA.

Main activity directions: fundamental and applied investigations in nuclear physics, physics of high pressures,
hydrodynamics, design and engineering works on automatic systems, registration means. Now there are
opened a new scientific directions - medical equipment, creation of fiber- optic hardware components,
gamma-installations of commercial designation, explosion technology for industry.
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SPC Adspect
HIOT "ACIHEKT”

I'VC, a/q 62

r.Jdy6ua MockoBekoii o6,
Poccug

141980

Contacts:

Hupexmop - Hedawun FOpuii Koncmanmunosu (Director)
mea. (09621) 65-808

IIo eonpocam nocmasox u Hoewex paspabomox:

For purchase and development information

3am. Qupexmopa - 3aiiyes Eszenuii Hnvuy, Heanoe Anexcandp Heanoewu (Deputy Directors)
tel/men. (09621) 65-292

mexnuveckull omoen
technical department
tel/men. (09621) 62-61]1

10 onpocam nycKo-Hanadiu, o6yHeHUs, ammecmayuy u mexHu1ecKozo obcaymcusanus:
Jor installation, traning, sertification and maintenance information
tel/men. (09621) 62-075

Ja/Daxc: (09621) 65-108

OCHOBHBIM HaIpaBlieHUEM NEATEIBHOCTH HIIIT "AcmexT" sBRSETCS pPaspaboTka ¥ BHIIYCK
CIICKTPOMETPHIECKOH aIlllapaTypHl, IIPHMEHIeMOLE BO BCeX OTPaciisIX MPOMEIIUICHHOCTH, HCIIONB3YIOMIMX
ANEPHO-U3MIECKHEe METONB aHAIH3a.

The main direction of "Aspect” activity is a development and production of spectrometric instrumentation
applied in all areas of industry which use nuclear-physical methods.
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SNIIP- Green Star, Ltd.

CHHUMHII - TOO "Ipun Cmap”
PacnneruHa, 5

Mocksa

Poccus

123060

Contacts:

Cenvdsixos IOpuii Ilaenosuy - dupexmop (Director)

Jlopun Andpeii Bopucosu - Texuuueckuii dupexmop (Technical director)
Sfax/tel, Paxc/men: (095) 198-9709

Fax/®Paxc: (095) 943-0063

Tel/Tea: (095) 307-2789

PaspaGaTeIBaeT ¥ [IPOM3BONUT: JETEKTOPH MOHU3UPYIOMIEro UITYICHIS, SAUMMTE], aHAIU3ATOPEH,
CITEKTPOMETDH, pamuoMeTpEl. OGecIeInBaeT CBOKX MOKYTIATeN el HeoOXOMMMBEIM IPOrPAMMEEIM
obecriegeHyeM, MeTOIMKAMY H3MepeHuil, aTTecTaluelt ¥ cepTudHKalmel arrapaTyps!, STATOHHBIMU
HCTOYEIMKAMY U T.X. Bes anmapaTypa ofecneduBaeTcs COMPOBOXICHNIEM CIIELMATHUCTaMIl QUPMEL,
BKIIOYast 06ydeHuye, MycKo-HaNaloqIHble paGoTH, rapaHTHHO®e U IocIerapaHTiHoe obecHyXuBaHue.

Developes and produces: jonizing radiation detectors, radiation shields, analyzers, spectrometers, radiometers.
It provides all customers with necessary software, measurement procedures, certification of instruments,
reference sources and so on. All instrumentation is provided with assistance of firm staff, including training,
set-up, warranty and post-warranty service.

56
SNIIP-Automatics

CHHUII - ABTOMATHKA

Pacrurerusa, 5
Mocksa
Poccug
123060

Contacts:

JI.I. Tumoe - dupexmop npednpusmus (director)
Tel/Ten: (095) 198-8443

Fax/®Darxcc: (095) 943-0063

JI.A.Kopsimico ~ Hau. omdena (head of department)
Tel/Tea: (095) 198-84-43

OCHOBHEIE HaMpaBIeHUS AeTeILHOCTH: NPOBeIeHIe HAYIHO-HUCCIEeJOBATENbCKUX 1 KOHCTPYKTOPCKUX
paGoT B O6IACTH CO3MAHNS CUCTEM aBTOMATH3AIMY TEXHONOTMIECKHX TIPOLIECCOB, METOMHYECKOS 1
npu6opHoe ofecriedeHHe TOPHO-NOGHBAIOMMX K TOPHO-IIepepabaThIBAIONIX MPOU3BOACTS, CO3NAHME
CHCTEM pAHAIIOHHOr0 KOHTPOLA H T.IL

The main trends of activity: carrying out of scientific, research, consrtuction and designing works in the field
of developing systems for process control automation, methodical and instrumentation provision of mining
and processing enterprises, creation of radiation monitoring systerns, and so on.

MC&A Instrumentation Catalog/Katasior npubopoB U1 yyeTa ¥ KOHTpojs M, Version 1.0, Pg./Crp. 9.17 27-Jun-98



57
SNIIP-Konvel

CHHAHII-KOHBAJT

Pacmieruya, 5
Mocksa
Poccus
123060

Contacts:

Hupexmop - Jleoroe Anexcandp Dedoposuy (Director)
Tel/Tea: (095) 192-79-47; 198-80-41
Fax/Paxc: (095) 192-79-47: 943-00-63

Crienmanusansa bupME! 3aKHoYacTes B HCCCNOBaHUH, pa3paboTKe ¥ MOCTABKE HHTEIUIEKTYAILHEIX
IIPHOOPOB U CUCTEM, TIPeHA3HAYCHHBIX WIS PEIICHIS KOHTDQIIBHO-U3MEPHTENBHBIX 3a0a¥ ML MeTHIVHE,
SKQJIOTHY, ATOMHOW TEXHUKH (PaIMOMETDH, allIapaTypa KOHTDOJLA Trepemerterust PM u M,
IO3MMETPHIeCKHE NPUGOpELD)

The company is specialized in investigation, development and delivery of intellectual instruments and systems
intended for solving control-and-measuring tasks for medicine, ecology, nuclear equipment (radiometers,
apparatus for RM and NM monitoring, dosimetric instruments).

58

RIPT, Research Institute of Pulse Technigue

HUAHAT, Hayuno-uccaedosamescicuii UHCIUMYm UMRYACHOU MmexHUuKl
yrJlyrauckas, 9

Mocksa

Poccug

115304

Contacts:

Henamvee T'eopeuii Hurconaesuu
tel/men.(095) 321-47-65
Jax/paxc: (095) 321-48-55
e-mail: room519@ript.in.ru

Cayowba mapxemunea/Marketing service:

tel/men. (095) 321-35-01; 321-35-92; 321-48-10; 321-43-22
Jo/paxce: (095) 321-48-55

teletype/menemaiin: 611362 “Dayna”

Benyiras opraHuszamums mo paspaboTKe MeTONOB, TEXHHIECKIX CPCACTB X aBTOMATU3HPOBAaHHLIX CHCTEM
AU TEACMETPUIECKUX H3MePEeHINT IapaMeTpoB SICKTPOMATrHUTHEIX, ONTHYIECKUX, HOHU3UPYIOITHX
U3TYIeHII ¥ CeMCMITIECKIX BOH B IIUPOKOM HHAalla30He HHTEHCUBHOCTEH.

Leading organization in development of methods, technical means and automation systems for telemetric
measurements of electromagnetic, optical, ionizing radiation parameters and seismic waves in the wide range
of intensities.

1{
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SSC IPPE, State Scientific Center of Russian Federation. Institute of Physics and

Power Engineering
DIH, THI[ PD Dusuxo-3nepzemuyeckuil uHcmumym

1. BoHnapesko, 1
r.06uuHcKk Kamyxckoit obn.

Poccus
249020

Contacts:
tel/men. (08439) 96-354

Bexcynoe Tennaduti Muxatinoeus (ycmarnosxa "CIIAHIEM'/"SPANDEM" device)
tel/men. (09439) 97-644, 98-281

Mapun Cepeeii Huxonaesuy (xaropumemp/calorimeter)
tel/men. (08439) 98-942

Faoe/®arce: (095) 230-2326, 883-3112

Hay4Ho-TexHIIecKoi HATPaBIeHHOCTBIO PabOTE MHCTUTYTa SBILACTCS MPOBENCHUE HAYTHEIX
HCCIIENOBaHMit B 0BNACTH CO3MAHMA ATOMHEIX PEaKTOPOB, OXAAXAAEMBIX XUIKUMK METLIAMI. Hucruryt
TIPOBOIUT HCCeN0BAHHA B 06TIaCTH AHePHOH QU3MKH, QHINKU AUCPHEIX PeaKTOPOB, TEeIUIOMDH3UKH,
MaTepHalIoBeZieHUsS U T.II.

Main trends of the Institute scientific activity is development of liquid metal cooled nuclear reactors.
Institute investigates the nuclear physics, nuclear reactor physics, thermal physics, material irradiation study,
and so on.

60
RENC VNIIEF. Russian Federal Nuclear Center, All-Russian Research Institute
of Experimental Physics

PDOIAI] BHHHID, Poccuiickuii dhedepasbublil a0epHbli yenmp Bcepoccuiickuil
Hay4Ho-uccredosanmensCKuil uncmumym IKCnepuUMeHmalbHol_usuru

r. Capop Hipkeropopckoit o6i1.

Poccusa
607200

Contacts:

Cxpunia Ieopeuii Muxaiinosuu
tel/men. (831-30) 4-51-96
fax/gparc: (831-30) 4-45-69

WHCTUTYT SABJISETCA TOIOBHOM opraHMsanuell MunaroMa IO HayIHO-METOMIIECKOMY PYKOBOICTBY
paspaboTKu cucTeM ydera U KoHTpons IM. OCHOBHEIMM HaNpaBReHIAMYU HEATEIBHOCTH ABJLIOTCS:
opyXeifHEle pa3paboTKy, pa3IHEe GyHIaMeHTaNbHbIe ¥ IPUKIATHEE HCCHeNOBAHI, pas3paboTku
MUPHOH HalpaBlIeHHOCTH.

Institute is a leading Minatom organization in scientific supervision of NM control and accounting systems
development. The main lines of activities are: weapon development, various fundamental and applied
research, technology development for civillian applications.
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PNPI, St-Petersburg Nuclear Physics Institute
HIUA®, THII Ilemep6ypacrcuii uncrmumym sdepuoii dpuzuru

um.b.II. Koucmanmunosa Poccuiickoii Axadesmuu Hayx
OpiroBa poua

r.Tarausa Jlenunrpagckoii o6

Poccusa

188350

Contacts:

Xycauroe AGOypaxman Xycaunosuu

3as. Omoena nonynpoeoonuxoesrx Oemexmopos
te/men.(812) 71 36247

Jao/paxc: (812) 71 21451

e-mail: khusain@hep486.pnpi.spb.ru

OcHoBHEIe HallpaBieHUs - bH3HKA SNIEMCHTAPHBIX 9aCTHII, aTOMHOTO Spa M SEEPHBIX PeaKIn,
HeHTpoHHasa usNKa, busuKa KOHICHCHPOBAHHEIX CPEX, TeOPETHIeCKas GU3MKa, DU3NKA U TeXHUKa

+ SICPHEIX PEAKTOPOB U YCKODHUTeNelt, MONEKYIIAPHAS i PATUALMOHHAS 6rodusNKa, HOBEIE METONEl U
afmnapaTtypa Wi HayIHBIX HCCIIeTOBAMMIL.

Main directions: physics of elementary particles, nuclei and nuclear reactions, neutron physics, condensed
matter physics, theoretical physics, physics and technology of nuclear reactors and accelerators, molecular
and radiation biophysics, new methods and research equipment.

62
RSC Kurchatov Institute

PHIT "Kypuamogcicuii uncmumym"

w1.Kypuarosa, 1
r-Mocksa
Poccus

123182

Contacts:

tel/fax ~men/gharcc: 196-90-63
tel/men. 196-75-17, 196-78-4]1
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JV Polimaster

CII "Iloaumacmep”
yn.Komunckasd, 21; 21, Zhodinskaya str.
r.Muuck, Minsk

Pecriybnuxa Benapych, Republic of Belarus
220141

Contacts:

Tenepanonuiii dupexmop-Managing director
Anmornosciuil Anexcandp Anexceesuy
e-mail: antonov@poli_ms.belpak.minsk.by
Phone: (375 172) 638263, 638187
Telefax: (375 172) 638188

TIpemmpusrue "Tomumacrep” paspaGaTeIBaeT U IPOM3BOINT aIMIApaTYPY PAIHALMOHHOIO KOHIPOIA - ot
TEPCOHANBHEIX HO3MMETPOB IO CIOXKHEIX CHCTeM KOHTPOJIA 32 HECAHKLMOHHUPOBAHHEIM nepeMelneHeM
PaIMOAKTUBHBIX U SUEPHBIX MATEPHAIOB I€Pe3 IPAHHIIE! TOCYAAPCTB. 3a cpaBHMTEFHO KOPOTKMIL CPOK
cBoero cymecTBosanus "TlommacTepoM” BEITYINEHB! AECATKY THICSY IEPCOHARBHBIX NOMMETPOB
PAMUIHEIX THUIIOB, B TOM YHCIe B YHUKAIGHOM VCIIONHEHNY B BIAC HApYIHBIX 9aCOB. Ha rpammiax
Pecry6nuxu Benapycs, DcroHuy, Ha YepHOBLUIBCKOI 1 Wrnamumckoit ADC ycTaHOBIIEHE! palyialliOHHEE
MOHUTOPH!, pa3paboTaHHbIe ¥ CEPUIHO BBITYCKAeMble PEAIIPUATHCM. TIpuGopk!, BEOIyCKacMBIE
"HonuMacrepoM”, cepTUDUIMPOBAHE], YCICIIHO NPOIUTH KCIbITaHNA B KpYIHemX HayJHO-
IPOMBINIUICHHEIX LeHTpax Poccit 1 3apeKOMEHNOBAIY ce0s HaNeXHBIMY CPEAICTBAMM M3MCPEHIA
HOHMBHPYIOIVX H3TydeHVit, OGHAPYXeHUS ¥ MECHTH(DHKAIMY PaTHOaKTHBHBIX BEMECTB U criealbHBIX

SEEPHBIX MaTepUaloB. IIpeMIPHATHE TECHO COTPYMHITIACT C NPeIIPHATIIMU Poccuu u CIIIA, B TOM
gycie ¢ KoMmauueit TSA Systems.

"Polymaster” developes and manufactures radiation control equipment - from individual dosimeters to
complicated systems for RM and NM unauthorized traffic control. During comparatively short period of its
acivity "Polymaster” has produced tens of thousand personal dosimeters constructed in a wrist watch format
Radiation monitors that are developed and produced by the enterprise were installed at the borders of
Belorus, Estonia, at Chernobyl and Ignalinskaya power plants. Instruments manufactured by "Polymaster”
were successfully tested at the famous scientific-industrial centers of Russia and recommended as reliable
meanse for radiation measurement, RM and SNM detection, and identification.

"Polimaster” co-operates with Russian and US enterprises, including TSA Systems.

MC&A Instrumentation Catalog/Karajor ApHGopoB Wik yyeTa ¥ KOHTpOmA M, Version 1.0, Pg./Crp. 9.21 27-Jun-98




64

Scientific Engineering Center "Nuclear Physical Research"”

H "ADH", Tocydapcmeennoe vnumapnoe npednpuamue Hayuno-mexnuvecrkuii
enmp "Soepno-duzuveckue ucciedosanus” - doue Hee npednpusmue
2o0cydapcmeennozo npednpusmus Havuno-n ouzeodcmeennoe obsedunenue

"Padueesiii uncmumym um B.I. Xaonuna”

2 Mypusckuii mp., 28
r.Canxr-Tlerep6ypr
Poccug

194021

Contacts:

tel/men. (7-812) 247-82-44
Jax/gake (7-812) 247-39-24
e-mail: yafi@atom.nw.ru

OCHOBHEIM BHAOM HEATEILHOCTH HTII "ADPU" smnsercs nposenerme HaYIHO-HCCIENOBATEILCKIX U
OIBITHO-KOHCTPYKTOPCKUX PaboT B 06/1aCTH CO3NAMMS HOBBIX THIIOR IETeKTPUPYIOIIIX YCTPOIICTB, B TOM
THCHe CTICIMANBHOTO HAa3HAYeHS, IpeTHa3HaYeHHEX [T PETHCTPAINM HOHU3UPYIOLIHMX HATYICHIL,

The main direction of the Center activity is a scientific, research, construction and designing works in the
area of development of new types of detection units, including ones of special designation for detection of
ionizing radiation.
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VNIIFTRI, SPA DOZA

Il "BHUHDTPA"” HIIIT "71034"

n.Menneneeso, ConHeaHoropekuii p-H, MockoBckas o6

Poccus

141570

Contacts:

Hypavibaee Kybeiicun Hypwiabaesu - dupexmop

K. Nurylbaev - Director

tel/men. 535-9389, 536-9426, 535-1249, 536-9427
Jox/dbarc: 534-0256

e-mail: kubesh@dose.msk.ru

Internet: http://www.dose.ru

TIpemmpusTre opranuzoBaHo B 1991r. OcHOBHOE HalpaBleHe NeATEIBHOCTH IIPEATIPUATHL-

METOMIECKOe, METPOJIOTIICCKOE 1 alarapaTypHoC ofecnegeye U3MEpeHMI TapaMeTpOB HOHM3UPYIOLHX

nanygermit. OcHOBHEE paspaGoTKu: anbpa-OeTa-raMma-cleKTpoMeTpuIecKuit Komuieke "IIporpecc”,

MarothoHOBHI abdha-6eTa-raMMa-HeHTPOHHEI pamiomeTp-Ho3umeTp JJKC-96, peHTTeHOBCKHIA NO3UMETD
"OPHIM" s olpefeneH s NO30B0it Harpy3Ky Ha HalleHTa IIpH PEeHTTCHOPaIHONOrHYeCKIX MPOLeAypax |

npyrue. Bee pa3spaboTKU CONMPOBOXNAIOTCS METOMWIECKUM M METDOJIOTHIECKUM obecIIeueHHeM U

TNIOCTaBISIOTCA BMECTE C METOIMKaMHU IIpOSOHO,lII‘OTOBKPI, MCTOIHMKAMH HU3MEDCHMA, OGP&SHOBBIMK MepaMH,

a TAKKe C METONMKAMIU MpoBepKY. IIpy MpeAnpyITHH ecTh cBoil yueGHE1 nerTp. Iipemnpuarue

BBIITYCKAET €XeKBApTATBHEI XKypHan .o paguonormy "AHPI". TIpempusarye obcIyXiBaeT Ha OCHOBE

JONTOCPOYHEIX HOroBopoB okojo 300 opranusawii Poccuu, Kasaxcrana, Bertopyccim ¥ OpyTHX cTpaH

CHTI: ocHammaer ofopynoBaHueM, o0ydaeT nepcoHall i obecleYBaeT METOXHIECKIIMY, HODMAaTUBHEIMI U

HHGOPMAIOHHEIMY MaTepraiamy. The Enterprise was created in 1991.

The main field of its activity is the methodologic, metrologic, and instrumental support for measurement of
ionizing irradiation performances. The main developed instruments are: alpha-beta-gamma-spectrometric

system «Progress», low background alpha-beta-gamma-neutron radiometer-dosimeter JIKC-96, X-Ray

dosimeter "HPUM" for the determination of dose rate on a patient during X-radiometric procedures, and

other. All developed devices are provided together with the metrologic support and sample preparation,

measurement, reference materials and testing techniques. The Enterprise has its own trayning center, issues

«ANRY» magazine on Radiology, and has contracts with about 300 Enterprises of Russia, Kasakhstan,

Belorussia and other countries: supplies instruments, teaches, and provides methodological, regulatory, and

information materials.
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SNIIP-ASCUR

CHHHII - ACKYP

vi1. Pacruteruna, 5
r.Mocksa

Poccuga

123060

Contacts:

Hupexmop - I'onosarnoe Miwcaun Huronaesuy (Director)
tel/men. (095) 943-00-62, 192-99-04

Jax/paxce: (095) 943-00-63

telex/menexc 411-680 "A34P"

OcCHOBHEIC HAIIPABICHUA NeSTeILHOCTH -

Paspa6oTka u/wiu MomepHu3amms CHEQYIOMMX CHCTEM:

- COCPENOTOYCHHEIX HITH PAaCHIPeNeieHHEIX aBTOMATH3UPOBAHHEIX CHCTEM YHOpaBneHHs TeXHONOIMICCKIIMI
mponeccamu (ACYTII) ABC u mpyrux IIPOU3BOICTB;

- CHCIEM KOHTDOIIS M YIIPABNCHNS TEXHONOTHIECKUMH IPONECCAMI XUMBOTOOTHCTKY | OYUCTHEIX
COOPYXCHMI 3aCONEHHEBIX CTOKOB ADC I Ipyrux IIPOMBIILUIEHHEIX O0BEKTOR;

- CHCTEM KOHTDOJL1 COCTOSHUS aKTHBHOM 30HE! SHEPreTHIECKIX DEaKToOpOB;

- CHCTEM KOHTPOJLT UEIOCTHOCTH KOHTAHMeHTa SHEPreTHYecKIX peakTopoB Tunia BBOP.

The main lines of activities: :

Development and/or modermization of the following systems:

- lumped values or distributed automated process control systems (PCS) for NPPs and other production;
- enterprises monitoring and process control systems for chemical water treatment and NPP's;

- salty discharge purification facilities and other production objects energy reactors;

- core state monitoring systerns WWER type energy reactors contaiment integrity monitoring systems.
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RSC Kurchatoy Institute, SPC REKOM

PHI "Kypuamosckuii uncmumym"” HIIT "PAOKOM"

ya.lyxumckas, 21, xopm.1
r.Mocksa

Poccus

123182

Contacts:

Hupexmop Jleonud Hpbercosun Ypyyxoes (director)
tel/men. (095) 196-9090, 196-7425
Jax/baxc: (095) 196-1635
e-mail: chesnok@rec.msk.su
ivan@rec.msk.su

OCHOBHas AeSTeNBHOCTD: UCCIIETOBAHME i Pa3paboTKa HOBBIX METONOB ¥ NPHUGOPOB B OBIACTH
AUCTAHIOHHOIO OSUMETPHIECKOTO U PAIMaKTHBHOTO KOHTPOJS, CHCTEM [aMMa- BUICHHS; U3MEPEHMA
FaMMa-3alpA3HEHIS MMOIBH, CO3MaHe KAPT PalHALHOHHOIO 3arpA3HeHNS; MONEHpPOBaHHe
PallHOaKTHBHOTO PAaCTIPOCTPaHEHNS BEIGPOCOB B OKPYXAIOLLYIO Cpelly, paclipocTpaHeHue raMMa i beta
SaIpA3HEHUS B CpeflaX, MOIMHOCTH No3bl. Crermanucts! "POKOMa" umeror LIeCTHIETHII! OIBIT paBoTEl
Ha 4-M 6roke Yepro6rsutsckoit ADC U B 3apaXCHHEBIX 00/12CTIX.

Main activity: research and development of new methods and devices in field of remote dosimetry and
radioactive contamination control, gamma-vision systems; gamma coTtamination measurements on soil,
production of contamination maps; simulation of radioactive contamination spreading in environment,
gamma and beta radiation spreading in matter and dose rate. Recom's staff has six years experience of work
on Chernobyl NPP unit#4 and in regions of Chermnobyl disaster.
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EMZ "Avangard”

AIM3 "Asanzapd”
r. CapoB, Hipkeroponckoit 06:.
Poccua

Contacts:

69
MOLNIA Plant

Mawunocmpoumeasnotii 3a600 "Moanus”
r. Mocksa
Poceus

Contacts:

70
PA MAYAK, Production Association MAYAK

IO MASK, Ilpoussodcmeennoe Obsedunenue MASTK
mp. Jlenyna6 31
Osepek, Yenaburickoit obi.

Poccena
456780

Contacts:

men: (351-71) 2-16-59
Qaxc: (351-71) 2-38-26, (351-71) 2-38-26
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