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Overview

Neutron Detectors
Gamma Detectors

The supply remit - combining the two as
an assembly for Chernobyl

Fission chamber selection
Snapshot of what (else) we do
Acknowledgements
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Neutron Detectors

FISsion chambers
Cylindrical

Fissile coated electrodes (U235) either
cylindrical or parallel plate

=1lling gas
Pulsed or DC response
_OW gamma sensitivity.

Sensitivity dependent on design, neutron
energies present,coating weight,coating area

Made from low: activation materials
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Fig 3. — Typical Integral Bias Characteristic
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Typical EHT Plateaux
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Fig. 2 — EHT Plateaux of Varying Neutron Flux

Fig. 1 — Typical EHT Plateau Pulse Fission Chamber
(Pulse Fission Chamber




CENTRONIC

Gamma detectors

Used for dosimetry

Able to offer a variety of sizes
and sensitivities/energy
responses

Long term stability

|G34 offers broad area
monitoring with small size
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The Supply Remit

A probe consisting of a gamma chamber, fission chamber, plus a preamplifier and main amplifier
and cabling. All this comprises one standalone Nuclear Safety Monitoring System (NSMS) to be
part of Chernobyl’s Integrated Automated Monitoring System program (IAMS)

To supply 20 such systems

Probes to be inserted into boreholes drilled into several shelter wells, currently filled by obsolete
detectors. Probes not to exceed 73mm diameter

Expected service life of 30 years, under condition that failed components are replaced

Rugged design of probe assembly and preamplifier and cabling which will reside in “prohibitive”
spaces: to be IP65 rated (water/moisture ingress and washdown resistant) and operable under
gammas of 0.6MeV and thermal neutron fluence of 1E+11 nv

Gamma radiation dose rate of 0.1 — 1MeV and 1 — 4MeV +/- 40%

Neutron flux measurement of thermal and 0.1 — 1MeV +/-40%
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The Supply chain

Centronic — Laben/Ansaldo/Thales Alenia
— Chernobyl’s PMU.

Chernobyl working In conjunction with

NSC Ukraine (their version of NPL) for
acceptance testing

Contract Is funded by the “European Bank”
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- Soft cables and! electronics




Detector Assembly, Ml cables, soft
cables







Fission chamber selection

Prototype tested thermal At 70Kev, 144KeV, 250KeV, 565KeV

A smaller chamber withya greater thickness of polythene surround yields a slightly
better broad neutron energy sensitivity.




Fission chamber selection

FC700/2000/U235 FC216/1000/U235

OD (mm) 50.8 24

Length (mm) 466

Sensitivity to thermal
neutrons (c/s/nv) 1.16 0.16

Count rate at 1E+6nv (c/s) 1.16E+06 1.60E+05

Polythene thickness (mm) 10.1 23.6




Centronic - An International
Player In Radiation Detector
Technology




Snhapshot of Centronic Products

Radiation Sensors

Reactor Control
Detectors




Snhapshot of Centronic Products

Radiation tolerant
cameras

Geiger Muller
tubes UV light

measurement




Snhapshot of Centronic Products

Radiation tolerant
cameras
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Chernobyl wensite

WWW.chnpp.gov.ua/eng/ - Chernobyl
Nuclear Power Plant




