INTEGRATED RADIOLOGIC
PROTECTION SYSTEM FOR AN NR

S. Troto1, I. Vranceanu!, L. Toro!2
IMatefin Ltd, Bucharest, Romania.
2National Institute of Public Health, Bucharest, Romania




MTF-RMS CONCEPT

MTF-RMS: the system of the syste

- Any NPP is fully equipped with ma gd equipments
- The systems dedicated to mogi adiations have continuously grown in number andi@omplexity
- The main goal of radiologicalprotection is to reduce the personal exposure leve
« For a proper optimizeffion the information ity is criti

- To take full advantag@ ofelse&ta provided by these monitors (over 100 channgl§ Toreaek,unit),
it is a must to vig d consolidate all inputs into one central system.

Sforage of data

- Possibilifgof trend studies of the data

. Set/ Jify aquisition parameters

.- Possible correlation between parameters

- Make all gystems belonging to various generations, technologies and/or
together

acturers to work

e answer: MTF-RMS (MaTe-Fin Radiological Moniforing System)




MTF-RMS

Short History

. Generation |

. For the first time in 2005, allg@dta from
various radiation monii@fing systems
are put together.

- MTF-RMS generation

the Ramvisios h\

ST
MGP Ogments

AATE-FIN has ¢
oftware for ]

. Generation I

- The generation Il is using

e newest IT
echnoiogie Saddustrigl  Ethernef,

. fiber-optic, virtual machine fe
was built around

are developed by | |+ There is one central dat@-base with
modern data management: detailed
so developed custom reports, data visualization, ffends, etc.

, C&C monitors and | | . The system is redundant afid flexible
portable moni¥ors. . There is an unlimited ver of clients

- There werefSeparate servers for data through the web interfgee (JSON / WCF

collection giid storage. Webservice) accessile all over Infranet
- Data werg visudlized via software

clients, inside the local network.




MTF-RMS First Generation | 8! 2NG mencoes nometer'y
Cernavoda NPP Unit 2 attempt to Monitor on-line the H3/cwrfd

. =
@ s e e - M F-AR man@ges information
LPDU-IOD-MES/I0D LPDU-OD-lode131 -51 LPDU-I0D-Fen. Int-31 - .:::f:..’:::i . o . . .
from all Contamin@tion Monitors
LPOLH0D-Far (S Y SN S _':::f_' 5;::::_ A The system is on senice from 2004
5 @ Q oD e S E] ' Q my g\ ftwere RAMVISION and
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B ot N7 D n information from alfMGP sp€etifie
Fiefdbus B %) )
Fieldbus. E E' ,,,,, igldbus
A i e systems
: i JOD-biE
N T 9 NI L The main comiponents of the
S | . { (5 MTF-RMS for NPP €@ernavoda Unit 2 are
P saime] & s - rf‘_ . Iy / computers dimked info a LAN. They

are responsibleformaking the link with
fldbuses  with  different  systems
z scattered @l over the site. There is a
,,,,,,,,,,,,,,,,,,,,,,, central S&L DB server who stores the
data,
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12:16:17

12:07:19




MTF-RMS - Second Generation

@ Web Client
/| /3
Microsoft

[ Surface :ﬂ g

Web Chem Excel OLAP Cu = = ]
RMS elhernet network
S

Cisco Firewall

N SherteTreak

2x1GB Link
D__ﬂ (

@Web Client
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Web?hent ExceIOLA Cube =

R'M'STwrnet network

Vmware HA.

Vmware HA

MGP Agpliance

Cambara Appliance

vCenter Vmware 1 Vmware 2 Backup NAS vCenter Vmware 1 Vmware 2 Backup NAS
U1 Vmware Cluster U2 Vmware Cluster
Modbus TCP gateway Modbus TCP gateway Modbus TCP gateway Modbus TCP gateway

RS485 network (]

[ RS485 network (]

TAM

GSM network
Radiation detector

The secon eneratfion n

VMware here HA. ViF’Fuo 0T
environment a 100% client -serv
application.

The architectur@lis divided into 3 main

components:

ks are distributed to

essing servers like SQL,
EB, and the application
located on different VM.
be any computer with IE
iew data and generate
, different interfaces are

OPC, Backup o
software itself,
e The clients ¢
and Exc
reports.
available.



AAGM

Gamma Area Monitors

- AAGM, with its 35 channels, provides real
time measurements of Gamma
(reactor building and the service bdilding)

. Channels installed inside reactor
MTF-Gateway RS- mSV/h

building have ionization cii@mbers and Si Mt
de’rec;’rors with speq INEkLS aoles, m MTF-Gateway RS- N/A
allowing to operaig gh gamma and 485
neutron fieldsdefatdeast 30 years PR R e
- MGP umentsgfpart of MIRION Group, ngc-GofewoyRS— c/s

pénce) equip t Temp MTF-Gateway RS- Deg.C
- Unit 1: all origig@l equipment was replaced - ;‘fﬁc - — -
operation (MATE-FIN) D

after 15 years - 485
=

MTF-Gateway RS- mSV/h
485

- Unit 2 reactafbuilding: channels upgraded TgTS'E'GGTeWGY S
(MATE-FIN)

MTF-Gateway RS- mSv/h
. AAGM bothin unit 1 and 2 are under full 485

maintenange by MATE-FIN. /




I.EM Liquid Effluent Monitor
Critical system, redundant

PV-54 Flow Element FE34

Cooling
Water Duct




I.EM Liquid Effluent Monitor
(o ] [ 8

MTF Gateway RS-485 Bg/ml
m MTF Gateway RS-485 I/h
MTF Gateway RS-485 c/s
MTF Gateway RS-485 c/s
MTF Gateway RS-485 c/s

MIF Gateway RS-485 oC \
_ MTF Gateway RS-485 N/A

MTF Gateway RS-485 Ba/ml
MTF Gateway RS-485 I/min
MTF Gateway RS-485 Bg/ml
MTF Gateway RS-485 c/s
MTF Gateway RS-485 c/s
MTF Gateway RS-485 c/s
WEE | MTF Gateway RS-485 SC

N




GEM

Gaseous Effluent Monitor - Critical s
C_D p—

Y G

- e N itors the stack gases,

ABPM - Particulate MG

6 acquisition channel

- lodine Monitor

13 acquisition channel

GM - Noble Gas Monitor

; g - S B % | +17 acquisition channel

S : ig= =— = — = ___ = assive samplers for H3
Aok . and C14

Not supplied by
MGP A |
Flow Sansor T bt
-
—




GEM Spec

Additionally, the noble gases release is monitored on- ||ne for ten differen
Gamma spectrometry. All history and spectra arg
analysis and reports are available
10 acquisition channel

=% View MVP DB - [Measured data]

Measured samples  Operational data

all
Measured data Edit code lists

show data

Measured samples ||| Cperationaldata || Measured data [ ]
From - to

[ 6.3.2010 v| [ ooooo 3] [Table | Graf |
ez w| |emsam dl s

g location
¥KZ - EDU

[ wkz - GAMWIN
[] wkz - ORTEC

200

Measured data

Type of sample

Kontinusin vasrky v 1804

[]Hide empty walue

06,03
08,03
06 03
06.03

Period 140
[ cyde
120
[#] Hour
[ pay 100
Parameters i
[ Total activity ~ &0
[ am-241 o
[¥] aR-41 =
[ Ba-133 20
O co-60
[ 5137 0 et = s
= = = =
[ Ew-152 =] E888&8s8888 88588858888
v g S 5§ 2555585558888 8
=T o] g E 888 E8EE8EE8 85865888 &
S G GRS RS S e RS e T
Interval =1 L= = = T = = ==~ = S == N =1
[ haur v

06 03
0603
0803
07.03
07.03
07 03
07.03
07.03
07.03
07.03
07 .03
0503
08 03
0803

[V —=— wHZ -EDU - AR-41




PAASM

Post Accident Air Sampling Monifor

|1||r|.:I ]

cquisition channel

Sampler

Service Air .
...............




TAM - Tritium in air monitor
Architecture overview

HMI HMI HMI HMI
TAM1 TAM2 TAM3 TAM4
TP277 6' TP270 10' TP277 6' TP270 10’
PL1398 PL7201 PL7301 PL7401
MPI MPI MPI MP
BUS BUS BUS B
CPM CPM CPM CPM
TAM1 TAM2 TAM3 TAM4
PLC S7-300 PLC S7-300 PLC S7-300 PLC S7-300
PL1398 PL7201 PL7301 PL7401

1
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HMI
TAMS

TP270 10'
PL7501

PLC S7-300
PL7501
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*New concept, using the power G
optimize the sampling process.

is working af
201 0.

= to

e All information are availaPle using a HMI

interface, locally and remot

*six hour memory buffer foff each monitor to

save the measurements
malfunction.

nse of SQL server




TAM

Trifium in Air Monitors

a5 = Traductor dgt

aud o
1 N ) | h _ o
COLECTOR

PURGE

- sl

N

TAM is o MATE-FIN design

e | e Overhoff 867 H3 monitors
(e e custom ampling = system
ed on PLC technology.
o Over jons (reactor
building and ser | iNg
Ul = BS5 monitfors,
sampling location
U2 - monitors, 32
sampling location

i impu 2" /1 3/8" /1 1/4" ° CO m plex

# in camera #

r Tritiu # in camera #

Iproportional

SCHEMA TEHNOLOGICA TAM 4

anning algorithms
*the system is able 1o locate
ver vickly any leak of
h ater.

loreshsettdésamibie of
QO rTgrspsiEam




TAM benefits

Tritium doses have decreased sigaifica

. After the TAM has become

operational, the personng
Tritium doses have decre@sed [%] Dose

significantly. 120%
. There is no need afWmore to_ 100%
deploy personnel £10 ghua 80%
measurement.e#fifftum levels. 60% \
. Datagemevided b§f TAM are used  40% “ [%] Dose
to _opfimize 1 functioning of 283‘;

@fyers in the vgntilation system.
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c&cC
Contamination and clearance moniic

- hand and foot monitors installe side
the power-plant, at the cregssoorder of
zone 1 and zone 2,

- fotal body contamingiie
installed at the,exiff ot zone 2.

(RADQ@S Technol@gies Finland, part of

ARTON group

nonitors

.

inlriota Achiaie | Unil

Normal operation/failure MTF-Gateway DI N/A
MIF-Gafevoy D /A

Measurement under contamination MTF-Gateway DI N/A
level



Portable

Portable and mobile monitors

o MTF-RMS  has also the
possibility to connect with
mobile monitors (gamma,
neutron, tritiug
parficulate, etc.)

o Portable monitoss

ollected,
dlsployed a stored by

the cenftral s

nAutomatic flidentification
of instrument type and
location



CEAS

Continuous Environmental Air Sample

- 12 sampling stations ing#dlled around
the power-plant 4FQ SRTINUOUS
sampling of .eAdiFonmental air for
off-lin neasufement of Tritium,
loglifie and ragioactive particles

- 19 acquisition channel

(F&J Specialty Products USA,
integrated by MATE-FIN)




MTF-MOBCAR

Radiological Emergen

Mobile radiological laboratory,
infegrated intfo the MTF-RMS,
equipped with:

- ABPM - Particle Monitor

- IM - lodine Monitor

- Gamma monitor

- Weather Statiem

- GPS System

All#information @fe remotely
stored in a datal@se server for
later reporting @Rd analyze.

MF-ADMIR - l©Cal software
that collects@nd sends all
information f© the SQL server

cy Lab

MF_ADMIR
M-z
[131-ACT [Baq/m3]

131-Cps [cfs]

Volurne [L]

Temp [ard]

~Clima -GS

Wind speed [M/5] Latitude
I—

Wind dir [grd] Longitude
I—

Temp [grd] Altude
I—

Humidity [:] GPS Time

I— _

Pressure [mB]

I—

Syatem Settings
CLIMA=COME
GPS=COM5
THERKMO=COMS
MEP=localhost: 2000
S0L1=localhost
SOL2=null

Send Data

Euit

essages List

T




Open Door

MTF-RMS: the system of the syst

And finally, probably the
the systems: “The Open

st important of

Based on ©
Profin
MTEF-
ems and,
systems of Uni

andards like Profibus,
OPC and SQL server,
e door open for future
en more, for the future
and 4.




Personal dosimetry

Personal Dosimetry and Teledosi

- This system measures and records the
Gamma dose for each worker enterig
the radiological area. The system ca@fsists,
for each unit, of 200 PersonalgAtarming
Dosimeters (PAD), togeth with 6
readers. All data, fro > D S
collected by one central @dtabase server

o

e

Equipments

FEX

I —

. .

- Dosime gpe™teledoSimetry systems in o T T loction Wt mvee | R sy | g
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