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GeoSIG NPP Instrumentation in the World

Worldwide Operational NPPs*
B GeoSIG Instrumented NPPs**

W}

*: data from PRIS database, 06.05.2009 (http://www.iaea.org/cgi-bin/db.page.pl/pris.db57.htm)
**incl. GeoSys, SIG & Terra Technology Instruments
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Key NPP Project References

NUCLEAR STATION CUSTOMER

Beznau NPP, Unit 1 and 2, Switzerland NOK, KKW Beznau, Switzerland
Bohunice NPP, administrative Building, Slovak Rep. PPA, Slovak Republic

Doel NPP, Belgium Electrabel S.A., Belgium

Embalse NPP, Argentina NASA Nucleoelectrica Argentina SA, Argentina
Go6sgen NPP, Switzerland KKW Gosgen-Daniken AG, Switzerland
Ignalina NPP, Lithuania INPP/PMU, Visaginas, Lithuania
Kozloduy NPP, Bulgaria IAEA, Vienna, Austria

Leibstadt NPP, Switzerland NOK, KKW Leistadt, Switzerland
Mochovce NPP, Unit 1 and 2, Slovak Republic PPA, Slovak Republic

Marcoule Research Center, France CEA / Cogema, France

Metsamor NPP, Armenia IAEA, Vienna, Austria

PAKS NPP, Hungary PAKSI Atomerdmu RT., Hungary
PAKS NPP, Waste Disposal, Hungary PAKSI Atomerdmu RT., Hungary
Shin-Kori Unit 1-2 KEPCO, Seoul, South Korea

Temelin NPP, Czech Republic Westinghouse Energy System, Pittsburg USA
Tianwan NPP, Unit 1 and 2, China SNIIP Systematom, Russia

Tihange NPP, Belgium Electrabel S.A.. Belgium

Wolsong Unit 1, original delivery + full upgrade in 2005 KEPCO, Seoul, South Korea

Wolsong Unit 2, original delivery + full upgrade in 2005 KEPCO, Seoul, South Korea

Ulchin NPP, Unit 5 and 6 KHNP, Seoul, South Korea

Zorita NPP, Spain IIC / Spain
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Supplied Equipment

GeoSIG provides the following equipment for NPPs

- Units for integration into the monitoring and
protection systems of NPPs

- Sensors and standalone seismic recorders

- Complete seismic alarm and monitoring systems
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Sensor

AC-23 Accelerometer

Full Scale Range

+ 2 g (options down to + 0.1 Q)
Bandwidth

0.1 Hz to 50 or 100 Hz
Dynamic Range

> 125 dB

Axes

triaxial, biaxial, uniaxial

Downhole Version Stainless steel protection housing is

AC-23DH available for this sensor
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Recorder

GSR-18 Strong Motion Recorder

Input Range
+/- 5 V differential (default)
Bandwidth

DC - 80 Hz @ 200 SPS
Dynamic Range

> 108 dB @ 200 SPS

Power Supply
12 or 24 VDC with internal Battery (> 3 days)

Memory
512 MB standard (2 GB ~ 2 weeks recording)
Communication (serial ports)

RS-232 or RS-422
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NPP Seismic Monitoring System

Summary of Features

 Use of new or existing infrastructure

* Recording, advanced analysis and annunciation
according to latest or custom regulations

e Automatic RSA, RSV, CAV calculations and OBE,
SSE exceedance evaluation

« Up to 48 remote stations or sensors

e 18 or 24-bit event based and/or continuous
recording

« Common timing and triggering within the system
« Completely over-voltage protected
« Continuous system-wide SOH monitoring

* Reporting and alerting via visual and audible tools
as well as printed matter

 Seismically and EMC proven design

« Comprehensive configuration of the whole system
via the enhanced computer interface
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System Functionality Diagram

SITE1 SITE1

4 FILE .| BACKUP
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SITE 3 SITE 3 1S SEISMIC
EVENT 2
FILE
I s RECORDED |
OBE/SSE OBE
EXCEEDENCE HARDW

2

SIMPLE EXAMPLE
WITH 3 SENSOR

LOCATIONS. PREPORT‘

Voting Logic: Automatic event alarm

Is Seismic Event: Automatic event detection (seismic yes/no)
OBE/SSE Exceedance: Automatic check for OBE and/or SSE criteria
Report Printout: Automatic printout of earthquake report
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Two Types of the System Architecture

Decentralized Recording Centralized Recording
Sensors and Recorders Sensors only
at measuring locations at measuring locations
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System implementation: Decentralized Recording

Advantages:

Independent recording units
increase redundancy and
reliability.

Digital transmission between
remote and central locations

Link from remote to central can
use Fiber Optics (improved EM
noise immunity)
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System Implementation / Centralized Recording

Advantages:

Simple devices in controlled
area (analog sensors).

Simplified diagnostics and
maintenance.

Higher compatibility for
upgrades on existing systems
based on central recording

topology
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System Type Selection

The selection of an implementation type is usually cost driven:

For a system upgrade, the reuse of the existing cable would be a major cost
reduction and would define the type of implementation.
- Centralized in most cases

For a new system, both implementations are possible
- Centralized or Decentralized

Decision is based on a particular site and infrastructure characteristics and
conditions (specific for every plant)

Expected level of radiation at sensor site must be considered
(In Centralized implementation only the sensors are exposed in the controlled
area)
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EMC Qualification of SMS
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Example of Decentralized System

Nuclear Power Plants in Switzerland utilize GeoSIG seismic systems with
decentralized topology: Beznau, Leibstadt and Goesgen NPPs
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Example of Centralized System: Susquehanna NPP

The project is done in cooperation
with Nuclear Logistics — strategic
partner of GeoSIG in USA for NPP

market

Replacement of the old system and
possibility to use existing cabling
made a choice for centralized
monitoring system

Equipment supplied in May 2009
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Susquehanna NPP: scope of supply

Three similar systems were
supplied:

- Main system: control room
replacement (6 sensors)

- Training system (2 sensors)

- Simulator system
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Susquehanna NPP: main functionality of SMS

The system performs the following action and data processing during normal operation:
» Monitor correct basic operation of the system.

» Activate the COMMON ALARM in case of failure detection.

* Activate the COMMON ALARM in case of AC power loss.

* Activate the EVENT DETECTED in case of an earthquake.

* Record acceleration time history at each sensor location

The following action and data processing are done under operator control:
» Detailed periodic test of the system.

» Calculation of Response Spectra for each channel.

» Operating Basis Earthquake (OBE) exceedance check.

» Event report generation and printing

GeoSIG Measuring Solutions for Nuclear Industry GeoS'G
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Susquehanna NPP: SMS Block Diagram

VT15701 Sensor 1 Control Room panel

Containment 1 foundation

VT25701 Sensor 2
Containment 2 foundation
Alarm Logic ALARMS
VT05702 Sensor 3 > >
Reactor 1 building floor 'y

Data acquisition
VT15702 Sensor 4 st Computer LAN

Reactor 1 Equipment loc.

A 4
\ 4

v

VT15703 Sensor 5 y
Containment 1 structure LCD display
+Keyboard
V105701 Sensor 6
Emergency Service Water
Pumphouse
P —————— . Power supply . POWER
| Sensor 7 ! <
| |
1 1
1 1
f----_-_ICIZZZICZIC
Sensor 8 Reused cables
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Susquehanna NPP: SMS output signals
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The available alarm outputs of the systems are:

 AL1, seismic level 1, activation of the seismic recorder
« OBE Exceeded

 SSE Exceeded

« COMMON ALARM, Selftest error, self test failure, power fault, AC
power is lost
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Susquehanna NPP: OBE and SSE calculations

Compliance with the Regulatory Guides:

NRC Regulatory Guide 1.12, 'Nuclear Power Plant Instrumentation For
Earthquakes', Rev. 2, March 1997

NRC Regulatory Guide 1.166, 'Pre-earthquake Planning and Immediate Nuclear
Power Plant Operator Post earthquake Actions', March 1997

EPRI TR-100082-T2, 'Standardization of the Cumulative Absolute Velocity',
December 1991

OBE = (RSAgge or RSV ge) and CAV ¢

SSE = (RSAgge or RSVge) and CAV e
The following parameters are used during the OBE exceedance check:
Acceleration Time History, Peak Acceleration Value.
Seismic response spectra

Cumulative Absolute Velocity
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Susquehanna NPP: Simulation System

Block diagram of the Simulation System

Simulator system

Simulation TCP/IP

Seismic Monitoring
control

System

Alarms

A 4

D/A (Digital
to Analog
converters)

Sensors
| inputs Simulated system

Digital
inputs

Commands of the Simulation System
FREEZE - allow operators to observe current status of the system and to discuss it

RUN - the simulation continues at the point where it was paused or at the time defined by a
RESET command.

RESET - clears the system. Any data in process will be stopped and input files cleared. The
processing software on the Seismic Monitoring System is restarted and the system will be ready
for processing. In addition, the RESET command can define a time that will be set to the
recorder and computer when the next RUN command is issued.
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GeoSIG Data Acquisition System

eoSIG Data Acquisition System = |E |£!

File Edt W¥ew analyse Settings Tools -Window Help

e o L e o o o o
R

Station | Code | Instrument Channel Type ‘Status Updatked Files Free Memor Last Event I Yoltage I Current Ackivit: I
@Gso0e GSR-16  Madem at COMS, +4... Mever ago) QK Ma Information DiC=0.00% Idle, not connected
Ll il e GSR-18  Shared Modem, +41 79 Never ooy oK Mo Information DC=0.00y waiting For a channel
L GSR-24 Direct Link (COM1) Mever Lo aK Mo InfFormation DiC=0.00y Conmecting...
G5R-15 Direct: Link (M2} 12.11.2004 at 16:09:09 ooy 13155K (85%:) Mo Information AC, DC=13.03% SOH updated

Skation I Code I Skream Data I Instrurnent Time I aPS skatus | Trigger l DiC Offsek I Armplituds — 16:09: 1 second ——
MG5256  _ 3ch24 bib 50 sps 16:09:09 Locked OFF 167786 53599 41956 4362089 2151051 1090532 |
@ST001 51_ 3 ch 22 bit 100 sps 16:09:10 Mok Sync OFF -95429 -89479 -109.., 1324 3043 1429
4l | 2
Park: Baud Cner Calls Infiout | SMS InfOut I Logins | Errors Skatus |
COMS 35400 (35009 0/o A o o Failed o open
FB COMLLS 115200 Swisscom-PTT /0 HAHA 0 i Waiting For a call
& CoMLZT 115200 Swisscom-GSM A ojo il 0 Waiting For SMS
EBRSY, ML 35400 <G5256= MaMA MAMA i} 1] Connecking...
WSy, COMZ 19200 £5TO0L > A A T A 0 i} Receiving datastream
Logge N ] =101 =10/ x]
%, [T 200F [5:10805 COMZ Datasieam reader staned [T sheam mmE] _| File: ZCHO3_20040621 232500, M50 Start: 21,06 2004 23:25:00.000 Length: 300.000 sec (30000 samples at 1
15.11.2004 1504:05 COM1: Data requester started: 1 streams. time cpcle: 300 [G5256] ms Station code: ZCHO3
1611 2004 15:04:05 COM1: Datasteam reader sLarted[‘I st{aams] 0015| Peak: 004288 g af 23:25423.828  Wadow RMSS PP 000092 00257 g -D.00D0Y
15.11.2004 05 Data dispatcher has besn started =
05 Station <G5256> has been added to the list of datastieams -
4.05 Station <5TO01: has besn added ta the list of. datastre;ams §
15,11, 2004 150405 Statior <GS009: has been added to the recorder fist E=
15,11 20104 15 014-05 Station <G5127> has been added to the scarder list I 3
15.1 s 2DEM1- 15:04:05 Station <G5256> has beer added to the recarder list DmsE
e 0 Station <STO0 > has bizen added to the recorder fist - 000z | Peak: 000260 G at 23:25:14.958 Window RWS / PP 0000257 0.00530g  -0.00006
4 P
o
s
=100l z
File: ECHO3 20040621.232500. M50 Data type: FFT Magnitude. Poirts: 8182, Overlapp)
G| Peak 7.B0dkfgal 5.5 K 452506
E -0.00005
= E
g da-fi E ¥id
= £ SO0 .
B B E " A
1 =
., | | i B 1 T T T T T T T O T T N N T A WU A WU U S Y TTAEEA
5 10 123 15 Hz 3 F3:25:00 000 1325018000 13:25:34.000 2326:A0.000 2332604200 Time  33:36:14.000
Logging into <G5256>.., ANTNNNNENNNENN 59 |OnLine: 0 OffLine: 4 iGeoDAS 2.09
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GeoDAS Software for NPP Seismic System

GeoDAS — GeoSIG Data Acquisition System

» Graphical Windows based application running under Windows NT4/2000/XP/Vista
* Primary GeoSIG software supporting all types of seismic instruments

» Designed to meet specific requirements of different applications

e Easy extendable and upgradeable

Main Functionality of GeoDAS in NPP applications

e Setup of instruments. One can change any parameters of an instrument with
GeoDAS

e SOH monitoring. GeoDAS performs permanent or periodical monitoring of the
instrument status

* Downloading of event files from the recorders

» Off-line event data view and data analysis

* Logger features. GeoDAS keeps important messages in a log file

* Analysis of the event recording files for seismic and OBE/SSE criteria
» Event check report generation, including automatic printout

GeoSIG Measuring Solutions for Nuclear Industry GeoS'G
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Example of the main GeoDAS screen of SMS

Station Toolbar Menu Bar DataViewer Toolbar General Info

Geo' IG Datenaufzeichnungssystem = _ _ 18] x|
Edtieren  ansicht  Andyse Einstellingen  Extras  Fenster  Hilfe
il e =l 2] S
RN R E ]
@ stationen: Allgemeine Info i N ] S|
Station | Code | Gerd Kanaltyp Status aktualsiert | Dateien | Freier Speicher | ﬂetztes Ereignis | Spannung | Akkiviksk
D ALARM  GAN GAN Direkbverbindung (COM1Y  26.08,2003 bei 15:25:19  Kein(a)  Kein Speichar Micht unkerstikzt AC, DC=13,10% Stationsstatus akkudisiert
@®Fl_ Fl_  GSR-18  Direkbverbinduna (COM3)  26.08.2003 bei 15:25:53 11} 15508 (100.., 05,2005 bei 18:11:20  AC, DO=14,15% Aktive Yerbindung
®Fz2_ (=l G5R-18  Direkbverbindung {COM4)  26.08,2003 bei 18:25:50 1{1) 15507K (100.,. 26.09.2003 bei18:11:20  AC, DC=14.15Y Mormalbetrieb
Wil Gl_ G5R-18  Direktverbindung (COMS)  26.08.2003 bei 15:25:56 1(1) 15507 {(100... 26.03.2003beild:11:20 AC, DC=14.25% Yerbinden. ..
®c2_ GZ_  G5R-18  Direkkverbindung (COME)  26.08.2003 bei 18:25:53 1(1) 15507 (100,.,  26.03.2003 bei 18:11:20  AC, DC=14.31Y Akkive Yerbindung
Sa3_ G3_ GSR-18  Direkkverbindung (COM7)  26.08.2003 bei 18:25:55 101} 15507 (100.., 26.03.2003 bei 18:11:20  AC, DC=14.15Y Akbive Yerbindung
@Nl_ ML GSR-18  Direkbverbinduna (COMS)  26.08.2003 bei 15:25:52 11} 15507 (100... 26.05.2003 bei 18:11:20  AC, DC=14.07% Aktive Yerbindung
@pil_ RI_ GSR-13  Direkbverbindung (COM3)  26.08,2003 bei 12:25:47  1(1)  1SS07(100... 26.08.2003 bei18:11:20  AC, DC=14,22V Aktive Yerkindung
1 | xl
=l3x]
Ereigriz S eismizche Prifung OBE Prifung S5E Priifung B ericht
Diatum und Ubrzek drz.Rec | FFT | Dauer | Sesmisch | RSa | Rs¥ | cav | OBE Rsa | Rev | cav | ssE Status
26.08.2003 16:15:26 7 + + + + + + +
26.08.2003 16:37:07 EA + + + + +
26.08.2003 16:44:33 B/ + + +
26.08.2003 16:47:12 540 +
26.08.2003 16:52:32 70 +
26.08.2003 16:95:32 740 + Geduckt
26.08.2003 17:02:45 il + + + Geduckt
26.08.2003 17:05:50 7 + + + Geduckt
26.08.2003 17:0810 il + + +
26.08.2003 171020 7 + + + + + + + + + Geduckt
26.08.2003 171618 Eral + + + +
26.08.2003 17:18:09 71 + + + + + + + Geduckt
26.08.2003 1 iral + + + + Geduckt
i - - - ? + + + Geduckt
Z6.08.2003 17: Ereignis hinzufiigen Ereignis G2__20030826_172813,G5R auMgezeichnet von <G2_>
26.08.200317: Benutzerkommentar. .. Ereignis F1__ 20030826 _172613.G5R aufgedgichnet won <F1_>
208200318 Grafik anzsigen Eteignis G3__20030826_172613.65F aufgezeMgnet von <G3_3
Fsulldle i 2eigen Erelyiis 51 20030820 17201 3.55R dulgeeil gl v <517
Ereignis emeut prifen Ereignis M1__20030826_172813.G5R aufgezeichnetyon <M1 _>
Bericht drucken Ereignis F2__ 20030826 _172813.G5R aufgezeichnet woW <F2_>
rke Information Ereignis R1__20030826_172814.G5R aufgezeichhgt von <R1_>
Resultate Ereignisprifung Bsche
x
GeoD@S Fenster sperren \ -
i hNUNOSSTSTETTTST TEre |onLine: 7 offfine: 1 | Gecoas 2.03a
o & 6 |J CH_21 15_2003}@6_5&-- | |1 Geos1G Datenautzeich... | EAEG ., bi, 26 Aug2zona 18:25:56

Status Bar Context Menu Events list + Check Results
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Event Check parameters of GeoDAS

Event Check Parameters

— Seizmic Check Parameters — Parameters of Calculation
A event should meet the following criteria I B : :
- rder to be declared seismic: Rezponse zpectrum range, Hz |01 - 100 RS calculation method:
Minimurn nurmber of sites tiggered |2_ Frequency paints per decade |4|:| @ Integration in the frequency-domain
. L ™ Inteqration i the time-domair
Time frame for all tiggers, zsec |3 LAY integration limit. g ID-':I25 .
kinimurm duration of the event, sec |2  Automatic Event Checks
Max frequency of the FFT peak, Hz I33 v Ewents recorded by the stations listed below are checked autamatically for OBE and S5E
Station | slam | RSaLimits | RSV Limits | F‘ESL&“S fﬂf EV;? Cuecks
— OBE/SSE Check Parameters ———————————— GSR1E e test_RSA Imf test_ASY.Imf Ejrpuzegrce or the test
& [OBE Parameters " S5E Parameters E.IEEI:_ add Sike, . s Ezztggx:m;
— Frequency Fange Delete Site ¥ Force to Seizmic
From Ta
v |ze For OBE and S5E Al v [ to OBE
RS check range, Hz I—2 I—_I 0 se Faor an arms [+ Force to
Seleck RSA Limit File. .. [ Force to 55E
RSY check range. Hz [i [2 Edit R:54 Limit File
- [Fast  Seleck RSY Limit File. .. 1 an event recorded by this station meets the OBE
— Abzolute Exceedance Limite ———————— or 55 Edit RSY Limit File gnalz are sent to the all configured annunciators
Horizontal  Vertical
RS limitzs, g IEI.2 IEI.2 Fath to the limit files EATEMP J Edit Limit Files... I
RSY limits, mm./s I-I 52.4 I-I 52.4 ¥ Print reports automatically for the following twpes of events II:IEE and 55E events ;I
CAY limits, mrmds |1 RO |3|:||:||:|

ak. I Cancel |
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GeoDAS: Annunciation Parameters and Status

Skation I Instrument I Power and Batteries I Date and Time I Test | LD Display |
Comrmunication I Errors and Warnings I Inkerconneckion Annunciation

Annunciakion

— Skakus aof Sites — flarms

h I Sike | Trigger | Status | A power | Link:. |i|

1 F1 Enabled k. k. k. TRIGGER
2 51  Disabled ik k. k. =

3 G2 Enabled Ok ok ok T

4 k1  Disabled Ok, Ok, ok =

= 11 Disabled k. k. k.

fi R1  Disabled ik k. Ok W CBE

— Annunciaktar Settings

Mumber of stakions required For common krigger I 1

S5E
Mumber of stakions required For the trigger alarm I z
v Enable PC watchdog Timeout, minutes I 10
Current number of the PC wakchdog bimeauts I 1]
2 ERROR

Last timeouk I Mo information Reset |
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GeoDAS: Editor of OBE/SSE Limit Files

Limit File Editor - [E:% TEMP.F2_RSA.Imf]

— Table af Limits

FHz | oeEx | oeew | oeEz | ssEx | SsEv | ssEz =
0100000 0.00G000  O.00R000 0003750 C.012000 Q012000 0.007500 5 ave File
0200000 0022900 0022900 0015270 0045810 0045810  0.030540
0300000 0040960 0040960 0028000 CO.081920 0081920 0.056000 Save A
0400000 0051910 0051910 0035710 0103820 0103820 0.071420
0500000 OLOE2380  O.0B2380 0043130 0124760 0124760  0.086250
0600000 0072480 0072480 0050310 0144970 01445970 0100630
0700000 0082290 0082290 0057320 0164590 0164590 0114640
0800000 0091860 0091860 004170 0183720 0183720  0.128340
05900000 01210 0101210 0070890 0202430 0202430 0141780
1.000000 0110390 0110390 0077490 0220780 0220780 0.154990
1100000 0119400 0119400 0084000 02309800  0.238500 n_m?aflll

i

[ ]

Load File. ..

[nzert Line

Delete Line

Delete T able

1 20n0nn. 04207970 0120970 anandin N ARCEAN N ARCEAN nAan
4

Mote; OBE and S5E limits are expected in g unitz for BS54 and in

mms far RSY Irpoart Data...

— Damping Coefficients

#-channel ID.DE Y-channel 0.05 Z-channel 0.05

E =it
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GeoDAS: Detailed Event Check

EdRresults of Event cChecks =10l x|
Event Seismic Check OBE Check SSE Check Repart
Date and Time MoFies | FFT | Duation | Seismic | RS& | Rsv | cav | oBE | Rsa [ Rsv [ cav [ 55E [ Status
an : + + Pritibed
Z20a2n;  AddEvent Record. . @ @ + + @ o g + + w4 Printed
2208200 User Comment. .. i Seismic Check Results
2208200 view Graphs +
i Ewent date 24.04.2003, time 22:21:07. Seismic records: 1 of 2
Yiew Resulks
Re-check Event Check Results Infarmation on Event Files
Print Report SEISMIC Checks Site | File Mame | Trigger Time | Resut |
Detailed Information File F2__20030831_053903.GSR recorded by <F2_> FFT : aF 52 20030424 227110GSR  22:21:07.934  MonSEISMIC
Dedets Event Check Results Fils F1__20030831_053903.G5R recorded by <F1_% g;i‘g;ign + GED  S1_20030424 227110G5R 22:21:.08084  DBE & SSE
Lock Geolas Screen OBgSgheckS
RSV
Cav
COEBE
SSE Checks
RSA
Seismic Check: Detailed Information x| gig
OBE Criteria: -] S5E Mare Info | Close I

RGa
RS5i

check frequency range...
exceeding limits........

[2.0 - 10.0] Hz
0.200 g (H), D.200 g (V)

RS54 design limit file....... EF1l RS54, 1luf
R3¥V check frequency range... [1.0 - Z.0] Hz
RE5V exceeding limits........ 152.4 mmss (H), 152.4 mm/s (V)
R4V design limit file....... RF1 _RiV.1lnf
CAV exceedihg limits........ 1569.6 mm/s (H), 1569.6 mm/s (V)
OBE RSA Check Related Parameters:
Fobhe Hz LEix,q

Comp. Fp,Hz R3ip,g
Y E 5

3 4
¥ 3

2.11 o oo

5 0.6863

5 5 5 0.4002
z Z.66 0.3553 Z.11 0. Z0o00 0.2597 0.7359
OBE RSV Check Related Parameters:
Conp. Fp,Hz RSVp,um/s Fobe ,Hz Lfix,um/s Lref,mm/s RSVobe,mm
X 1.50 385.6 1.00 152.4 294.1 5344.35

4
ot

(=[]

File: R1

20030822 064708.GSR Data type: RSA. F{Hz)=[0.10-100.0], Beta=0.05, Peints/decade=40

Peak: 0.5285 g at £ 2170 Hz

Hz

100.00
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Example of GeoDAS Event Check Report

KKW Beznau i KKW Beznau

Erdbebeninstrumentierung _M__@% Erdbebeninstrumentierung _@7’_@%

Ereignispriifung (Ubersicht) = " Ereignisprifung i

Datui F_20050031_069303,GSR Start: 31082003 05
Stuonsco it GSRAD (20271 S 107

Datum Bericht: 31.08.2003

Zeit Bericht: 05:38:58 UTC -

Resultat seismisch: Nein g

Resultat OBE Alarm: Nein

Resultat SSE Alarm:; Nein

) .

Station Ereignisdatei Designspekirendatei oo §

F1_ F1__20030831_053903.GSR RSA:F1_RSA.Imf, RSV:F1_RSV.Imf S5

F2_ F2__20030831_053903.GSR RSA:F2_RSA.Imf, RSV:F2_RSV.Imf 00010

GI_ G1_20030831_053903.GSR  RSA:G1_RSA.Imf, RSV:G1_RSV.Imf 20000

G2_ G2__20030831_053903.GSR RSA:G2_RSA.Imf, RSV:G2_RSV.Imf oo '

G3_ G3__20030831_053203.GSR RSA:G3_RSA.Imf, RSV:G3_RSV.Imf 0018l H

N1_ N1__20030831_053903.GSR RSA:N1_RSA.Imf, RSV:N1_RSV.Imf cunseon 53803000 cs3808.00 083813000 o B0

R1Z R1__20030831_053903.GSR  RSA:RFT_RSA.mf, RSV:RF1_RSV.Imf ool TR o B e

Seismische Prifung OBE SSE Z0.0025| \

Station Anz. Rec. FFT Spitze _ Dauer RSA RSV _CAV | RSA RSV CAV £ a

F1_ X Nein 142 Hz 00s Nein Nein Nein | Nein Nein Nein 2000 e eIl T
Y Nein 122 Hz Nein Nein Nein | Nein Nein Nein vaces
z Nein 13.8 Hz Nein Nein Nein | Nein Nein Nein /\,\

F2_ X Nein 9.4 Hz 12s Nein Nein Nein | Nein Nein Nein 3 o0
Y Nein 132 Hz Nein Nein Nein | Nein Nein Nein Py i
z Nein 156.8 Hz Nein Nein Nein | Nein Nein Nein 000 =l

G1_ X Nein 16.5 Hz 00s Nein Nein Nein | Nein Nein Nein
Y Nein 16.5 Hz Nein Nein Nein | Nein Nein Nein
z Nein 16.5 Hz Nein Nein Nein | Nein Nein Nein ,\/’A"\A’ \__

G2_ X Nein 16.5 Hz 00s Nein Nein Nein | Nein Nein Nein Lt i i
Y Nein 16.5Hz Nein Nein Nein | Nein Nein Nein E 2 0
ra Nein 16.5 Hz Nein Nein Nein | Nein Nein Nein RSV, 11040-100.0], Bote=0.05, Punkta/Dokade=4d

G3_ X Nein 16.5 Hz 00s Nein Nein Nein | Nein Nein Nein
Y Nein 24.9 Hz Nein Nein Nein | Nein Nein Nein A
z Nein 24.9Hz Nein Nein Nein | Nein Nein Nein A~ M U

N1_ X Nein 9.1Hz 00s Nein Nein Nein | Nein Nein Nein I R
Y Nein 16.6 Hz Nein Nein Nein | Nein Nein Nein &% = e
z Nein 14.0 Hz Nein Nein Nein | Nein Nein Nein % L \/\/\/\

R1_ X Nein 9.1Hz 00s Nein Nein Nein | Nein Nein Nein E"

Y Nein 21.5Hz Nein Nein Nein | Nein Nein Nein N
z Nein 9.0 Hz Nein Nein Nein | Nein Nein Nein 299 e
Testresultate i
£ L

Station Seismische Prufung OBE SSE OBE Alarm __ SSE Alarm b \*4‘\_____

Fi1_ Nein Nein Nein Station generiert keine Alarme o T 0

F2_ Nein Nein Nein Station generiert keine Alarme Datel: F1_20030831_083803.GSR.

G1_ Nein Nein Nein Station generiert keine Alarme R

G2_ Nein Nein Nein Station generiert keine Alarme

G3_ Nein Nein Nein Station generiert keine Alarme

N1_ Nein Nein Nein Station generiert keine Alarme

R1_ Nein Nein Nein Station generiert keine Alarme

Kriterium seismisch Grenzwert

Anzahl Registriergerate min. 1

FFT Spitzenwert max. 33.0 Hz a4

Dauer min. 2.0s .

OBE = Seismische Priifung + (RSAobe oder RSVobe) + CAVobe g"’"

SSE = Seismische Priifung + (RSAsse oder RSVsse) + CAVsse e

csaasaR0 T [ T £ )
Sete 118 GeoSIG Ltd, Europastiasse 11, CH-8152 Glattbrugy, Tal. 01 810 21 50 27.08.2008 1247:17 \ Seto 28 GeoSIG LI, Europastresse 11, CH.8152 Glatibrugg, Tel. 01 810 21 80 27092003 1247:18
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Conclusions

- Every NPP seismic monitoring system has to fulfill user specific
requirements

- During past years, GeoSIG gained excellent experience with the seismic
instrumentation of three Nuclear Power Plants in Switzerland, which are all
equipped with the modern Seismic Monitoring Systems manufactured by
GeoSIG

- We offer two different topologies of such systems and customized
measuring solutions allowing for specific requirements of any NPP and for
a cost optimization

- GeoSIG has built excellent partnership relations with the Nuclear Logistics
company

- As a result, we supplied first modern SMS system to the US NPP market in
this year

....and we believe — more systems to come

GeoSIG Measuring Solutions for Nuclear Industry GeoS'G

SINUG Conference, June 2009 www.geosig.com



More information can be given by:

Christoph Kiindig — ckuendig@geosig.com
Oleg Razinkov — orazinkov@geosig.com
www.GeoSIG.com
info@GeoSIG.com

YOUR QUESTIONS
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The End

Thank you for your attention

GeoSIG '

The Swiss manufacturer of seismic NPP instrumentation solutions
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