v

USERS
PRODUCT
CATALOG




www.users.co.kr

+82 42934 5793

@

4 USERS Intro.

2020.01. Registered as a qualified supplier of KHNP
2019.09. Obtained new technology certification (Boron Concentration Monitoring Technology)

users@users.co.kr

2013.12. Receiving the Nuclear Industry Promotion Prize from The Ministry of Trade, Industry and Energy
2011.07. Registered Daedeok Research Complex Special Techno Valley Industrial Park Factory
2010.02. Establishment of Nuclear Technology R&D Center and Guarantee of Research Institute
2008.07. Initial Registration of Software Provider

2008.06. Moved to Hanshin S-MECA Building

2007.08. Registered Engineering Activity Subject (Nuclear Energy Field)

Company Brief Introduction ( WHO WE ARE)

USERS Inc.is a company specializing in the field of nuclear measurement and analysis that contributes to
domestic and foreign nuclear power plants by independently developing the facilities necessary for commercial
operation related to the core of nuclear power plants. The systems supplied and operated by Users Inc. for
domestic nuclear power plants are as follows.

- DRCS (Digital Reactivity Computer System) for LPPT (Low Power Physics Test)

- ONICE (On-fine Neutron Inverse Count rate ratio using Ex-core Detector)

- TNMS (Temporary Neutron Monitoring System)

- CoSi (Core Simulator)

- AENFMS (Auxiliary Ex-core Neutron Flux Monitoring System)

In addition, we have successfully developed the following systems, which rely on overseas technology, through
R&D, and plan to continue promoting and verifying the equipment in order to supply them to domestic nuclear

power plants.
- ENFMS (Ex-core Neutron Flux Monitoring System) - FIDAS (Fixed In-core Data Acquisition System) card
- Burn-up Measurement System - Boronometer (Boron Concentration Measurement Equipment)
Company’s Main Activities (WHAT WE DO)
Service Business R&D Business
« Technical Assistance Service « Neutron Monitoring System
- Reactivity/Criticality Monitoring on LPPT/Fuel loading « ENFMS for iSMR
. Software Development Service » Boron Concentration Meter

- Core Simulator for education (CoSj, e-CORSIM, e-PASIM(KAER/))
- Core Management System (/eb)

Products Business
« Reactivity Computer Systems for PWR/PHWR

« Core Criticality Monitoring on Fuel loading/Critical Approach

« Core Neutron Monitoring System
- TNMS (Temporary Neutron Monitoring System for Fuel loading)
- AENFMS (Auxiliary Ex-core Neutron Monitoring System)



4 DRCS

(Digital Reactivity Computer System)

+ DRCS(Digital Reactivity Computer System) is a mandatory equipment used for
LPPT(Low Power Physic Test)-ANS/ANSI 19.6.1_in Korean PWR(Pressurized Water Reactor).

* DRCS receives a rapidly changing signal from the Ex-Core(Uncompensated lon Chamber or
Fission Chamber), measured and processes digitally. (Significant improvement in the
reliability of measurements over traditional analog installations)

* The core operating variable of Reactivity, Neutron Flux and RCS(Reactor Coolant System)
Temperature should be monitored in real time.

* Reactor core characteristics are automatically analyzed using the analysis software, as
well as safe monitoring of the reactor conditions. (Analysis ltem: POAH(Point Of Adding
Heat), BEP(Boron End Point), [TC(Isothermal Temperature Coefficient), Rod Worth Measurement
(SWAP, DCRM))

 Compatible for all PWR and HWR(Heavy Water Reactor) use

Supplied Power Plant

« Kori Unit1,2,3,4

« ShinKori Unit 1, 2

- SaeulUnit 1,2,3,4

« HanvitUnit 1,2, 3,4,5,6

« Hanul Unit 1, 2, 3,4,5,6

« ShinHanul Unit 1, 2

« ShinWolsung Unit 1, 2

. UAE Barakah Unit 1, 2, 3,4




41 ONICE

(On-line Neutron ICRR Using Excore Detector)

« ONICE is capable of monitoring the sub-critical conditions of the core and raising an
alarm when approaching to initial critical of core.

« ONICE is used for the fuel loading and the initial critical access test of the reactor, and is
used for real-time monitoring of the sub-critical conditions of the core.

- ONICE is capable of continuously monitoring the core changes through real-time monitoring.

- ONICE has improved user convenience by software (automating) the loading of fuel and
the initial critical approach procedure.
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4 TNMS

(Temporary Neutron Monitoring System)

- The TNMS is installed core inside during fuel loading of initial core, and measures the
neutron flux.

- The initial core is loaded with only fresh fuel.

- Therefore, the neutron Flux that leaks out of core is very low.

- The sensitivity of the ENFMS is too low to monitor for low neutron flux during fuel loading of
initial core.

« According to requirements of fuel loading...
“The loading will be monitored by Two Temporary Fuel Loading Channels to ensure

adequate monitoring of the subcritical multiplication status of the core.”

System Specification

- Detectors: BF3 Proportional Counter (2Ch, 1ea each Ch)

- Signal Process Type: Pulse Count Mode

« Neutron Sensitivity: 4.7cps/nv per Ch

« Dunker 2set

- Detector Assembly Cylinder

. Preamplifier: Charge Sensitivity Preamplifier

- Data Acquisition system: Monitoring data: Count rate, RT ICRR, Audible Counter

Component of TNMS

- The Dunker’s Upper and Bottom nozzles are
made to the same dimensions as the fuel.




4 CoSi

(Core Simulator)

- CoSi is a system developed according to the need for education/training related to
various nuclear reactors.

- Unlike the existing full scope simulator, by modeling the nuclear reactor as the main

target, the nuclear/thermal hydraulic phenomena of the actual nuclear reactor are accurately
simulated.

- 3D real-time analysis of neutron behavior in the reactor core is possible.

- Itis a core-only simulator that provides realistic education and training effects by providing
screen composition and reactivity control functions similar to those of the nuclear reactor

main control room.

CoSiDiagram
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-1 Boronometer

(Boron Concentration Monitoring)

- Coolant outlet Coolantinlet
Technical Features e

System Performance

- Measurement Range: 0- 1500 ppm (Narrow Range)
0-5000 ppm (Wide Range)

- Reference accuracy: Lessthan 20 ppm for boron conc. < 1500 ppm
Less than 2% for boron conc. > 1500 ppm

Sampler Electronics

- Response time < 100 sec(depending on filter time)

Sensor Unit

« Neutron Source: Am-Be - 1Ci

« Neutron Detector:

- BF3 Proportional Detector: 4 ea
« He3 Proportional Detector: 2 ea
« Thermistor: 1ea

Measurement Technic

- Existing boronometer have low measurement accuracy at high boron concentration.

- High boron concentration reduces the neutron counts measured by absorption of neutrons.

- To overcome the disadvantages in high boron concentration, high sensitivity detectors
were add. And the conversion function was optimized using MCNP code.
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4 AENFMS

(Auxiliary Ex-core Neutron Flux Monitoring System)

« AENFMS is a system for measuring the neutron flux for Initial critical approach in FOAK
Reactor

« According to FSAR requirements, The neutron count rates should be more than 0.5 cps at
keff 0.98 when approach to initial critical
FSAR 14.2.7.1.2: ... Neutron count rate of 1/ 2cps is required when the multiplication factor is 0.98. . ..

- For newly NPP, a concerned a arise about dissatisfaction with FSAR requirements as
ENFMS Startup Channel changes to fission chamber

System Specification

- Detectors : BF3 Proportional Counter (2Ch, 2ea each Ch)
- Signal Process Type: Pulse Count Mode
« Neutron Sensitivity: 25.2 cps/nv per Ch
« Guide thimble and Motor for position shift of Detector
- Preampilifier: Charge Sensitivity Preamplifier
- Data Acquisition system:

Amplifier, Discriminator, Count/Timer, H.V Supplier, Control/Monitoring Display
- Monitoring data: Count rate, ICRR, Audible Counter

Detector Assembly

Signal Processor




