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Presentation Notes
LIMS : Laboratory Information Management System
LRM: Low level radioactivy measurements
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Gamma ray spectroscopy

20 HPGe detectors:
* BeGe >> Rel. eff. 38%
e« ReGe >> Rel eff. 28 %
« Extended Range >> Rel eff. 50%
e Coaxial HPGe
e Ge(Li)
 LeGE
 Well HPGe

Rel. Eff. : 10-80 %
Digital signal analyzer LYNX (Mirion)

Liquid nitrogen:
Automated filling system

Weighing system under detector
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Gamma ray spectroscopy @ LRM

« 3000-3500 samples/year

i  Different geometries:
' '  volumetrical, marinelli, cardriges, filters

* Weekly QA measurement
* Monthly background check
« ISO/IEC 17025 and ISO14001

Calculations:
 GENIE2K

« EFFTRAN
« Efficiency transfer
e Summing correction
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What is a LIMS and why using it ?

Laboratory Information and Management System

Yo

L

-3;‘9 Is software-based laboratory and information management

. system that offers a set of key features that support a

wikiespiA | modern laboratory's operations. Those key features include:
o workflow;

» data tracking support;

» flexible architecture;

» smart data exchange interfaces;

That fully "support its use in regulated environments."

SCl{ cen | sckcensizasics
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http://en.wikipedia.org/wiki/Software

Why using a LIMS ?

® Automation of analysis process (Interfacing)

® Reducing user input
® Spectrum management
® Selection of Efficiency calibration
® Selection of Background file
® Selection of analysis parameters

® Increased throughput
® Improved quality
® Same process for all analysis
® Data management (Tracking)
® Calibrations
® Spectra - analysis
® QA data
® Hardware Inventory

® Reports & certificates
o .

SCl{ cen | sckcensizasics
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YLIMS architecture

homemade based on MS Access - interfacing

Spectroscopy
hardware

sclkcen
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Sample registration
a

Radioactive
Reference

Vial type Sample
Toxic  Fijn,g height Weight
PeScriptions Corrosive Density \S’amrp::e
LIMSautoID " Olume
C
OMposition Additiye,
Genery) Weight
Sample
parameters

A
®
%
&
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Sample reglstratlon

oroer 10 (R

4

By 44 8 &

=1 | Confirmation Date |

C_LIMS_ID: 63962
Reception date | 17/08/2023 | Order_status: Firm / CC or WBS |SCK-CEH - Gebouw EME “ | 0/0/2230020386
Reference |SMH23008 Contact name |Sneyers “ | r
K y | Print Order Print LAB
CC or WBS [EsURV2124-23 ~] *F—" Barcode & Sheet
Order Comment: |
« [ Toft | » [m px||[ sampleRef [sMN23008 | #

— o

C-LIMS ID
Sample status: .

foeo2] () 8@ | o,

() Buildup None

(@ Deposition

() Irradiation

Sample Collection Start Date |

18/07/2023 12:00:00]

Sample Collection Stop Date |

16/08/2023 12:00:00)

Sample Collector : |

O meq ® Ba

OkBg

Nuclide Vector : |Gamma 2

|

Sample has Certificate [ | # additional certificates: [ 0] #

Vial Type : 500 mL

Matrix Name :  |Dirtl

Sample Parameters VALUE ERROR UNIT
Sample net weight /error [ 302.99| | 0.00] (g)
Sample height: [ ea2d | 0.00] {mm)
Additive weight / error 0.00 0.00 (g)
Sample Density | error 0.54 0.00 (a/cm3)
Sample quantity / error c| | 0.30] | 0.00] [ ke ~ |
+0 |[+3 |+10| +28
Report due date : | 25/09/2023 | #
Sample disposal date: | 28/09/2023 | &

SAMPLE DESCRIPTIONS | SAMPLE GEOMETRY SI_PPLEI\'ENTCOSTS|

sample_risk_code:
sample_analysis_code:

SCK CEN/81226166

sclkcen

Actual values: Reference values: Difference (%): Requires Efficiency transfert
Filling height (mm): 58.68 52.80 10.02 Random Error [%}: 0
Sample Mate_nak Dirt1 water | [DIFFERENT Systematic Error {(%a): 0
Sample Density: (gfcm?) 0.54 1.03 -89.51
Cnnta!ner Diameter: _(mm} 113.98 113.98 0.00)  \jce fixed Volue
Container Bottom Thickness: (mm) 1.80 1.80 0.00 =
Container Side Walk: (mm) 2.00 2.00 0.00 [t (e 55745
Container Materiak Polypropyleen « | [Polypropyleen EQUAL Reference Volume (mL} FLLLT
Container Density: (g/cm3) 0.91 0.91 0.00| Flling height / error 111.14 0.00
Container Gap: (mm}) 3.80 3.80 0,00

Type : |R0utine

Time Preset (s) |54uuu

500463040020386

Print Sample
Barcode

10
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Presenter
Presentation Notes
We have a fully integrated lims system: 
Homemade
BARCODE
All data of customer, orders, samples is inside…  vector, ref date, volume, matrix, weight, measurement time , weight…. 


Automated acquisition via barcode

(Sample,Detector) couple
Start — Stop commands
Via barcode reader

sclkcen | scrkcevsizzsiss © SCK<CEN
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Presenter
Presentation Notes
Measurement time
8 – 16 hours 
Lower detection limit: 
Longer measurement times
Detector with Higher efficiëntie



Acquisition dashboard with QC functions visible on

all PCs

T

i

Ly,
B 13000777

§EBBEERBRRBBRERBREssRElnsRs

QC frequency & period indicators
Status (OK, Warning, Action)

sclk cen | scxcensizzsiss
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vY-LIMS control of Analyses

Spectrum Analysis

\ﬂ\
\\ < Spectrum management
oz A
\

2

~

|

\k 2 Auto Selection of Nuclide Libraries & background file
~

«‘1-‘%\
~ ) Auto Efficiency Transfer & Uncertainty budget
T

|
\ &/ Auto Summing correction
/

-~

\\ * Data transfer to yLIMS

<
=
/

sclk cen | scxcensizzsiss
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v-LIMS management of spectra

Query spectra to be analysed

/IMeasured  Dae between 2012-10-20 4nd 2012-10-30 ‘ "g;':;'gR'; | | Show Datasheet View ‘
Query measurements ["] analysed
using options E:m_yww ’ -1 week ] ’ Now - 1w ] ’ +1 week ] Lookup in , )
ejected SAMPLES |:| Shaow Transfer Diagnostics Report
» Order 1D: 53| Sample Title: BACKGROUND Spec. Hame + No:  |0000033m0331.CHF -
Sample 1D: 88| Company Name: SCK Backgroundmetingen Spectrum Path: Grhnewt2008%August Measured
Meas_type_ID: 4 Contact_Mame: t. Bruggeman Detector 1D: 16|  Analysed [ | W
Vial: Background Sample Description Meas. Date/time 29-10-2012 16:29:04|  Approved [ | GE IE
Spectium 1D: 13729 Meas_comment: Rejected [ |
Order I1D: 53| Sample Title: BACKGROUND Spec. Name + No: | 0000085m0382 CHF 382
Sample ID: 88| Company Name: SCK. Backgroundmetingen Spectrum Path: G:hnewth 2008%August Measured
Meas_type_ID: 4 Contact_Mame: M. Brugaeman Detector 1D: 10 Apalysed || w
Vial- Background 5ample Description Meas. Date/time 29-10-2012 16:29:20  approved || GE 1E
Spectrum ID: 13720 Meas_comment: Rejected ||
Order I1D: 4337 Sample Title: 155080 staal 3 Spec. Name + No: | 0009524m0008 CHF 2
Sample 1D: 9524 Company Mame: SCK gammaspectrometrie Spectrum Path: G:Anewh 201 2\0ctober Measured
Meas_type_ID: £ Contact_Mame: Bruggernan Michel Detector 1D: 16|  Analysed [ ] W
Vial: 2500ml Marineli Sample Description ] Meas. Date/time 29-10-2012 7:52:27|  Approved || GE 1E
BSD | Spectrum ID: 13722| Meas_comment: Rejected [
Order ID: 4333 Sample Title: Gips 1 Spec. Name + Mo: | 0009543m0001.CHNF 1
Sample 1D: 9543 Company Name: Spectrum Path: G:newth 201 240 ctober Measured
Meas_type_ID: 1 Contact_Name: Detector ID: 21| Analysed [ W
Vial: RNl Sample Description  [Zone C1 Meas. Date/time 29-10- 2012 16:14:02)  Approved [ | EE 1E
B5D | Spectrum ID: 13726 Meas_comment: Rejected ||
i

Click this button to load all data to
the spectrum

Ref. efficiency + transfer
Background
Nuclide libraries

sclk cen | scxcensizzsiss
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Efficiency Transfer and Uncertainty Budget
imported in Genie 2000

Sample net weight
Sample volume (filling
height)

« Sample composition

(material list) ™

Specific
Sample

G | 1 Sample Geometry Database

Default

» Sample container
parameters (dimensions,
materials) |

Sample
data_

— XCOM
v EFFTRAN Computatlon Hﬁ’w/

N .« Multi gamma sources *Including
. | (Water matrix (acidified)) [ cqrrection K,L edges
| . le.ed volume/filling Factors
L —eight |
| Reference
; Efficiency

- Calibrations

Uncertainty

Budget

Spectrum
scl{ cen | sckcenssizzeies
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Presenter
Presentation Notes
Efficiency transfer is required for unbiased results
- Filling height (if no 100% filling is used)
- Apparent sample density
- Sample composition (30-100 keV)
- Any other sample parameter that is different from the reference
- Other corrections that may depend on geometry
- Corrections for ambient background
- Filling height, density,… may modify background radiation that enters the
Detector  Generally neglected
- True summing corrections in Genie door efftran 
- unbiased or small bias when the actual sample parameters are used
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& o (= it

File MCA Calibrate

iy & = =+

Display Analyze Edit Options Datasource

Help

-0 %&.

Idle | Channel: 8192 © 2053.0 ke¥Y

Acquire

Expand Off

ROl Index:
]

Datasource

[Brev] [Next]

TIME INFO
Next

Counts: 1

Preset. 54000/54000.00

Script Engine Setup

M arne of script component: |SaveToDalabase.wsc Setup...
Cancel | Help | Select... | Execute |

I0d LBZZOY

NdTa

WFS = 4K

Acq. Start:  18/09/2023 15:36:26

Dead Time: 0.01%
Comp. Preset Hegion:
1 - 20 [channels)

Live [secs.]:
Real [secs.):
Total [cnts.):

Elapsed
54000.000
54005.850

000

Preset
54000

1]
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@ Verify, Approve and/or Reject

_O'der = _Sar”':"e = ;ﬂﬁi—d'er : mfg’;ﬁm_ e mi?&immméa D ’" AL A R IW Measured  Date between 20231230 |And 20240103 | Requery El
Analysed How - T
(] Approved —
e =
| Record: 4« [10f1 M+ | B NoFilter | [Search |
Company name: SCKeCEN - Gebouw EMI| Spectrum Mame: 0046304m0000. CNF
CC - WBS - ext Client n® Spectrum Path: G:inew!\ 2023 August FEErmv=E | Approve  Reset
Sample_order_ID: 20335 Detector_ID: 19 Order_reception_date: w Meas_approved
Order_ref_Client: SMN23008 PRESET-LIVE-REAL(s): | 54000] 54000 54005.85 | Measured On: 18/09/2023 15:36:26 on
Samplg.ID:_ 45304/ Dead Time (%): 1.083216E-02 Analysed by: |Sylvia Spapen | o 0 by:
Sample_ID C-LIMS: 18682 -Pecta.ID: 87028 | Meas_report_edited
Sample_ID_dient: SMMNZ3008 e L Sample_has_Certificate [ ]
Sample Quantity (Unit): 0.30298)kg Status0 -5 .. add. certificates: Dl
Sample Weight (g): 302,93| Systematic Error: o _
Sample Density (gfam): §l€4350ag Random Error: 0 Analysis due date: 25/09/2023
Additive Weight (g): 1]
Sample Height (mm) / (%): 54,28 1111364 Somple_desaiption_t: Update C-LIMS
i oy =00 L Sample_descr!pt!on_z.
Ref date: Sample_descr!pt!on_S:
) Sample_description_:
Collection start date: 18/07/2023 12:00:00
Collection stop date: 16/08/2023 12:00:00
Vector Name: 5amma 2
PeakData  Detailed Nudide Data  Final Results  Sample_model
# « CENT - EMERGY - FWHN ~ SIGNIF - AREA - UNC « | BACKG - NETARE:) -~ UNC - EFF = ComEFF »| UNC - KNOW! - |[PEAKORIGI » PMNCLMAM - | [«]
100 7425 18696 1.2 9.39 730.04 37.05 301.7 428.3 614 281E-02 251E-020 1.91E-03
ik 8367 20931 1.2 3 65 166.84 2745 0.0 166.8 275 2 37E-02  237E-02) 1.76E-03
12| 9626 238.60 1.3 21.35 217243 R2.20 73.0 2099 4 76.2 2 19E-02  219E-020 159E-03
13 9614 240.82 1.3 21.35 161.86 42 86 0.0 161.9 429 2 18E-02, 2 18E-02 1A58E-03 O Sum
14| 966.2 242 02 1.3 8.40 6A6.26 45.09 0.0 6563 451 217TE-02 217E-020 1A7E-03
16 10796 27043 1.3 450 197 .77 26.09 13.0 184 .8 37.2 2.01E-02 2.01E-020 1.43E-03
16/ 11786 295 24 1.3 17.66 1393.30 41.63 9.0 1384 .3 49 5 1.89E-02| 1.89E-02 1.33E-03
17 1198.2 300.16 1.3 420 177.72 2313 0.0 1777 231 1.86E-02| 1.86E-02 1.31E-03
18 13099 328.16 1.3 425 112.89 2167 0.0 1129 217 1.74E-02| 1.74E-02  1.21E-03
19 13504 338.30 1.3 9.08 471.54 28.65 240 447 6 36.3 1.70E-02| 1.70E-02  1.18E-03
200 14048 351.94 1.3 24 65 2427 60 51.33 91.5 23361 61.1 1.64E-02| 1.64E-02 1.13E-03
21 1847.0 462 77 1.4 503 163.07 19.53 0.0 163.1 19.5 1.31E-02 1.31E-02  869E-04
22 1906.1 477 56 1.4 5.09 218.48 21.08 0.0 218.5 211 1.28E-02| 1.28E-02 842E-04 -
Record: 4 4[50fd6 | ¥ » » | T NoFilter | [Search
sclk cen | scxcensizzsiss
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@ Verify, Approve and/or Reje

g =

Order - |Sample - | Sample_ID_dier - Spec N - Meas_date +-D-|A+P-R-|A.-|R~
aa ;'r:z;ma = mqu;chzr;;o.w m’;;sm; e 00 I 20386 [“IMeasured  Date between |2023-12-20 |And 20240109 | Requery
[ Analysed Honw~ T
e o
[ Rejected B
Loockup Sample
IRecord: " 10of1 H | . No Filter | search | _
Company name: SCKeCEN - Gebouw EMI  Spectrum Name: 0045304m0000.CNF e
CC - WBS - ext Client n® Spectrum Path: G:inew'\2023\August Receptionist: | Approve  Reset
Sample_order_ID: 20385, Detector ID: 13 T =T éﬂfosmm Meas_approved
Order_ref_Client: SMNZ3008 PRESET- LIVE-REAL(s): | 54000] 54000 54005.85 Measured On: 18/09/2023 15:36:26 on 19/09/2023 15:17:02
Sample.ID: 45304 Dead Time (%): 1.083216E-02 Analysed by: Sylvia Spapen | o 0 by: |Leen Verheyen
Sample_ID CATMS: 186870 SPectraD: B7028| | Meas_report_edited
Sample_ID_dient: SMM23003 EyzEmmE T [ Sample_has_Certificate []
Sample Quantity (Unit): 0.30298 kg Status 0 -5 .. add. certificates: E
Sample Weight {g): 302,098 Systematic Error: i} )
Sample Density (g/em?): R RedomETor 0| Analysis due date: 25/09/2023
Additive Weight (g): 0 .
Sample Height (mm) / (%): §4.28] 1111364 -omple_desaiption L
Sample Geometry: 500 mL Sample_descr?ph.on_z:
Ref date: Sample_descr?ph.cn_S:
Collection start date: 13/07/2023 12:00:00 Sample_description_4
Collection stop date: 16/08/2023 12:00:00
Vector Name: Gamma 2
Peak Data Detailed Mudide Data  Final Results  Sample_
% . CENT - ENERGH - [FWHN - Sionil Pesk Data  Detaled Mudide Data  Final Results - Sample_model
100 7425 185.96 1.2
1 8387 209 31 12 # - MNuclid - COMN - |N-Enerc ~ P-Enerq -~ Delta - FWH - | Yield(%! - Delta A -+ Mean Act - |Act. Unc - | Activity - | MAUnc - Line M[ - MDA - T12 -+ UNIT {«]
12 9526 23860 13 3 28 Bi-214* ONE 66545 66573 0NE0I33 1.5 1390909 [  256E+01 6.78E+00 3.56E+01 1.35E+00 3.65E+01 1.74E+00 5.05E+10Y
E 32;: ;jgg; 13 2 4 Bi-214* UONE 7686 7712026 12 0.426 [ 256E+01 1.63E+02 9.58E+02) 1.35E+00 2.6BE+02 1.74E+00 5.05E+10Y
15 10796 Z7043 13 40 Co60 NGB 133249 133268 0S8 1.8 95.76877 0.2 T726E-01 162E-01 6.91E-01 1.04E-01 6.99E-01 6.63E-01 1.66E+08 Y
16 11786 29524 13 1 38 Co-60 MO0 117323 117316  0.07 1.8 95.73346 0.1 726E-01 136E-01 7.52E-01 1.04E-01 6.63E-01 6.63E-01 1.66E+08Y
A TR T 27 Cs137 |00 66166 66167 001 15 8499 0.0, 112E+01 T762E-01 112E+01 7.62E-01 9.00E-01 9.00E-01 948E+08 Y
19 13504 33830 13 43 K40 00 1460.82 146066 0T 1.9 10.55 0.0, 196E+02 1.07E+01 1.96E+02 1.07E+01| 1.37E+01 1.37E+01 3.95E+16Y
20 14048 35194 13 2 2Pb-210 OE 4654 4637 AT 1.0 4.252 0.0, 6.30E+01 3.85E+01 6.30E+01 3.85E+01 2.26E+02 226E+02 7.02E+08 Y
21 wya aeern 4 6 Pb-212* 90.08  89.91 11 177 137E+01 653E+00 315E+01 1.10E+00 315E+01 167E+00 604E+07 D
22 19061 477.56 1.4
Record: 4 «[50f46 | » W+ | L. NoFiter |5 5pPp212- IO  87.35 8714 N0 1.1 577  137E+01 3.22E+00) 1.86E+01 1.10E+00 9.74E+00 167E+00 6.04E+07 D
12 Pb-212* MO0 23863 23860 003 13 436 0.2 137E+01 1.15E+00 1.41E+01) 1.10E+00 1.67E+00 167E+00 6.04E+07 D
3 Pb212* 00 74.82 7483 -0.02 12 10.07 |  137E+01 5.03E+00 2.82E+01 1.10E+00 8.86E+00 1.67E+00 6.04E+07 D
17/Pb-212* B8 30009 30016 -0.07 1.3 3.057692 [ 137E+01 3.10E+00) 2.00E+01 1.10E+00 1.55E+01 1.67E+00 6.04E+07D |-
Record: M | T NoFilter | [Search | [ | ]
sclk cen | scxcensizzsiss 18
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@ Verify, Approve and/or Reject

Order - Sample - Sample_ID_clier » Spec Mame - Meas_date v D= |[A [P~ |R AR -
20386 46304 SMN23008 0046304mO000.CNE  18/09/2023 15:36:26 BoEsEslD] I 20386 Maasund Date between  2023-12-30 |And (20240103 | Requery
Analysed
Ko’
[ rejected
IRecord: 1] 1 of 1 M | Y. Mo Filter | Search | T TELAR RS
E | rReport
Company name: SCKeCEN - Gebouw EM|  Spectrum MName: 0046 304m0000. CHF N - ]
CC - WBS - ext Client n® Spectrum Path: G:\new\2023\August ECERRANER | Nuclide Activity Uncert. MDA Nuclide Activity Uncert. MDA  Check
Sample_order_ID: 20385 Detector ID: 15 Order_reception_date: 17/08/2023| k=2 k=2 ©
Order_ref_Client: SMMN23008 PRESET- LIVE- REAL(s): 54000” 54000| 54005.85 Measured On: | 18/03/2023 15:36:26' repert
Sample.ID: 25304 Dead Time (%): 1.083216E-02 Analysed by: ‘Sylvia Spapen | K-40 | 196 | 21 | 14 |
Sample_ID C-LIMS: 186820 -Pectall: e 67023 Meas_report_edited Th-234 +
Sample_ID_dlient: SMNZ3008 e ] Sample_has_Certificate [ ] - I-:j_ﬁ ; } u*—238
Sample Quantity (Unit): U.30298|kg Status 0 -5 .. add. certificates: ljl a-434m u*-235
Sample Weight {g): 302,93 Systematic Error: 0 .
Sample Density (g/am): G§lEaseoag  Random Error: 0 Analysis due date: 25/09/2023 Mra-276 29 10 19
Additive Weight (g): i} ni_714% =
L ) -214 25.6 2.7 1.7 Ra*-226 24.9 1.9 1.7
Sample Height (mm) / (%): 64.28] 111.1364 Samde—jemfph_"”—l: [ . } | | | |
o 00 L Sample_t escr!pt!on_z. b-214 24.1 2.6 2.0
Ref date: Sample_description_3:
' 5 description_: .
Collection start date: 18072023 12:00:00 ample_desription_ U-235 | | | | U*-235 | | | |
Collection stop date: 16/08/2023 12:00:00
Vector Name: Gamma 2 Ac228* | 158 20| 34 |} Ra*228 158 20/ 34
Th*-232| 158 20| 34
Peak Data Detailed Mudide Data  Final Results  sample_model
NUCLIDES ON REPORT Pb-212% 13.7 2.2 1.7
OTHER NUCLIDE DETECTED Bi-712* 18 a 10 } 111*—223| 15.8| 1.?| 1.?|
Nuclide - | Activity - Unc(k=:~ MDA - | Unit - 4] Nuclide - | Activity | Unc(k=2) - |fri-20s+ 5.6 0.9 1.0
n 18 4 11 Bg/kg Allow EDIT [ T208" 56 0.9
| K-40 196 21 14| Bg/kg | Pb-210 B0 80 Activity Index
| Mn-54 0.9/ Bg/kg | Bi-212 18 4 0.227 [0.014 [0.027 |
| |Co-57 0.8 Bg/kg | Pb-2127 13.7 22
| o8 1.1/ Ba/kg | Bi-214 256 27 ] )
Co-60 0.73 0.21 0.7 Bg/kg | Pb-214 241 26 . E""Ch"ient {Weiight%} |
o i Ra-226 29 10
s 2 A e
- . *assuming CU235+ CU238 = 100%
| F131 38/ Bg/kg
Cs-134 1.0 Bg/kg -
Cs-137 11.2 1.5  0.9/Bg/kg Rh-106* | | | '} Ru*-106 | | |
mo [ a2 [ [
sclk cen | scxcensizzsiss 19
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Reporting

Reporting

y

( *‘\
(\"a Report management
7y

(“* ) Pdf reports & certificates (editor)
=

\\9 Excel list reporting (emergency)

ey

(\"a Direct mailing (only when approved)
b

SCl{ cen | sckcensizzeies
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Approval Quality Assurance Accountability

LIMS Tools

LIMS Management About Q@ Tell me what you want to do...

Home Create External Data Database Tools Orders and Samples Spectrum Analysis Reparting
. - "% Make PDF Report
3 £ M
T ] ] | Read PDF Report
Reporting  Client Reporting  _
List for Excel o Read PDF Certificate
Reporting List  Client Reporting PDF Reporting

B show_spectra_for_ report \,

» ﬂ-j Detector Acquisition Panel."{_u:] Appro\re."

_ I
e 2023-12-30 4nd 2024-01-09 | 20386

Lookup for this ORDER
Lookup for thiz SAMPLE

Order Sample Sample ID by client Spec; Hame Report Path

Meas Date & Time Firm Hame

Approver
Hulive Avci

Contact Mame

o

I

Cert. m Verzion Multiple Report Selected Repart Consolidated data | | 852

P| 20286 46304 [SMNZ3008 0046304mO000.CHF | [G:ApdR 2023 S eptembert

18/03/2023 15:36:26 SCKICEN - Gebouw EME

Sneyers

L1 I

0] |Preview Report| |#m | [Edit Certificate | |Preview Certificate | || =1 |

Reporting
e One report per sample > pdf
* One report per order > pdf
* Certificate creator > pdf
 Comment
 Version management
 Excel report per client per period

* emailing

SCK CEN/81226166

sclkcen
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Home Create External Data Database Tools Orders and Samples Spectrum Analysis Reporting Approval Quality Assurance Accountability LIMS Tools LIMS Management About vant to

-
/ ; il Make pDF Report Labomiory f'\.(-l KRR CAr Caistry ISOWIHD TR Acoradited Lo by
‘/ - — Aurtborised Labormory by FAVY

R i CI t R. rt 5‘; Read pDF Report . Memberof LAEAS ALMERA Netwerk
eporting ient Reporting - k - carcisicisckombe Pp—

List e 2. Read PDF Certificate sc cen B i appackcen L o

Reporting List  Client Reporting PDF Reporting
ﬂ-j Detector Acquisition Panel "1._ u:] Approve h ﬂ:l Show_spedra_for_report"-—._

e - Analysis Repﬂrt .
Requery 20385 Lookup For this ORDER Liesel Snevers
Now-1w | 2023-12-30 4nd  2024-01-09 = Report version: SCK+CEN - Gebouw EME
Lot 7 [y U i (P Tosue dote & ame | $012024 1157:34 Gebouw EME - &

>

Order Sample Sample ID by client Spec Name Report Path Meas Date & Time Firm Name ;ﬁ Mol ted data
e
’| 20386 46304 |SMMZ3008 0046304m0000.CHF | | G:ApdP 20235 eptember', 18/09/2023 15:36: 26 SCKICEN - Gebr wy Certificate
Your order reference: Our Reference: 20336463040
P EMN23008 C-LTMS- 63562-136820
Four Sample Ref- Collection Start Date: | 18/07/2023 12:00:00
e p o r I n g SMN23008 Colleciion Stop Date: | 16/08/2023 12:00.00
Sample Descripiion
e One report per sample > pdf
Nuclide Aty Uncert. Unzt Nuclide Aamrty Unceart Unat
"Be 1B 4 Bakg “K 186 | 2 Bafkg
*Mn <08 Bokg Co <0.8 Bakg
» One report per order > pdf e e
5Zn <27 Bakg 1T ag €12 Bafkg
= <38 Bakg *es =1.0 Bakg
°[C° e 12 | 15 Bakg “FRa* 249 | 19 Balkg
* Certificate creator > pdf B R T
Anglysed By :  8vivia Spapen Approved by Leen Vethewen

 Comment
 Version management

. . A st B oo H g Risorbstionn (i ray S ticescoqy sineg dhe b bomyiony spec ific methiod 8T_LEMLO001
° ° ° \II mepoinied mnzutainties wer e the expandad wncenainty | covenage factorof k=2h providinga kevel of confidence of approsinat ehy 994
’ * Ihe activity of mec ides labeled wiith dhis symibol ane derived faoen dhe activity of dasghier nech des or relaied mscl ides

e tioen s are comnpasterd] ac coedling a0 IS0 119209 with

the Libomicay. |he msakis m fhis repont melsie only o ghe wem iesied. Unkss
aithers sampks dfter ane manth

Vhvis wepoent shal| med b wepoochece: exvoepl in fill, vkt wr
ottearwieg spacifisd, organic sampkes will be destroned, h\u\.\J[L Ot

. e m a i | i n g ﬂmlmm Reporting sewglate vston |l Page1all

sclk cen | scxcensizzsiss
ISC:

22



Create

Home

External Data Database Tools

Orders and Samples
. Make PDF Report

. Read PDF Report

2. Read PDF Certificate

PDF Reporting
ﬂ-j Detector Acquisition Panel 1 u:] Approve

i £
Reporting  Client Reporting
List for Excel
Reporting List  Client Reporting

>

B show_spectra_for_ report \,

Spectrum Analysis Reparting Approval Quality Assurance

Accountability

LIMS Tools LIMS Management About

2023-12-30 And

Requery

Sample

Order Sample ID by client

>| 20386 | 4304 |SMNZ2008

Spec Hame

004E304m0000.CHF

Reporting

* One report per sampl

« One report per order

Certificate creator > p

Comment
 Version management
* Excel report per client

* emailing

Lookup for this ORDER

Approver

Analysis Reports/Certificates with ref.: SMN23008 - Message (HTML)

Options Format Text Review

Paste LB I U |¥-A-B==|s=3=
- Book Mames
Clipboard = Basic Text P Mames
From = spectro@SCKCEM.BE
=1
To.. laboM&M @sckcen.be
Send
CL.....
Bec..,
Subject Analysis Beports/Certificates with ref.: SMM23008
Atached II-I? REP_0046304m0000.pdf
<~ | 165KB
Geachte klant.

Gelizve in bijlage analyserapporten te willen vinden met bovenstaande referenties.
De originele documenten worden met normale post verstuurd. Certificaten worden pas
doorgestuurd na Uw goedkeuring te hebben ontvangen.

Wij hechten weel belang aan de tevredenheid van onze klanten, vul daarom zeker onze

enquéte in om onze diensten te beoordelen, ze is beschikbaar via de onderstaande link:

MNasr onze enguéte!

Wriendelijke Grosten

Het Laba Gammaspecirometrie

Acrobat

ulla - - .— p= Ay ..
D SegoeUl ~[10 ~-|A A = -:iz - 4 |“6= ff‘@

Address Check

! Tell me what you want to do...

g -
@ (i ? gj I* Follow Up EJ
—= -
. L I' High Importance )
Attach Attach Signature Attach File via Business
Filew Iltem~ w Adobe Send & Track ¥ Low Impartance Workspaces
Include Adobe Send & Track Tags fa!  OpenText
Use Adobe Send & Track Yes Mo @)
Cher client,

Veuillez trouver idl joint les rapports Japalyse speciiss o-dessus.
Les documents grigingus Serent amygysr per caurisr. Les carificals ne seront snyoyss au'apres aymic
1854 ¥girg accond.

Meous gitachons une grands importance & s satizfaction de ngs clients. Mous vous encoyrageons.
deng vivement & rSmRILDAIE sRgUELS pour Syalust Nes services. Elle g5t dispanible. via le lien o
dessnne

Gordislement

Le Labe Gammaspestmmeis

Q@ Tell me what you want to do...

-

SCK CEN/81226166

sclkcen

ISC:

23



nﬂ Detector Acquisition F‘anel-'l.__nﬂ Approve luﬂ Shu:uw_spectra_f-:ur_repu:urt" uﬂ Ehu:uw_client_results"-.__

Export to excel”

B2 Query Client Specific Resul

schk cen | sckcensizasies

From |2023—12—Dl Tl |zuzq—1411
Firm_SCK_number [ESURYV2124-23 > Bl Query -
ﬁ: Export to Excel

Order_WBS_~ Lab ID - |Sample ID clie - coll. start date - coll. stop date - » NUCLIDE - Less The » |ACTIVITY = |UNC(k=2 - Unit Approval Date «iF| S|a

SURNM2124-23 47682 WMN23351364 18/12/2023 12:00:00 31/12/2023 12:00:00 Be-7 < .6 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364 18/12/2023 12:00:00 31/12/2023 12:00:00 K-40 <(1.1 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364 18/12/2023 12:00:00/ 31/12/2023 12:00:00 Se-75 <|0.09 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364 18/12/2023 12:00:00 31/12/2023 12:00:00 Mb-95 < 0.08 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364 18/12/2023 12:00:00) 31/12/2023 12:00:00 Zr-95 <|0.13 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364  18/12/2023 12:00:00 31/12/2023 12:00:00 Ru-103 < 0.08 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364 18/12/2023 12:00:00) 31/12/2023 12:00:00 I-131 <|0.16 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364 18/12/2023 12:00:00 31/12/2023 12:00:00 Cs-134 <|0.07 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364 18/12/2023 12:00:00) 31/12/2023 12:00:00 Cs-137 <|0.08 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364  18/12/2023 12:00:00 31/12/2023 12:00:00 Ce-141 < 0.14 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364 18/12/2023 12:00:00) 31/12/2023 12:00:00 Ce-144 <|0.5 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47682 WMN23351364 18/12/2023 12:00:00 31/12/2023 12:00:00 Ru*-106 < 0.6 Bg/L 8/01/2024 12:21:15
ESURV2124-23 47683 WD523351364 19/12/2023 12:00:00, 1/01/2024 12:00:00 Be-7 <|1.6 Bg/L 8/01/2024 12:27:37
ESURV2124-23 47683 WD523351364 19/12/2023 12:00:00 1/01/2024 12:00:00 K-40 < 2.8 Bg/L 8/01/2024 12:27:37
ESURV2124-23 47683|WD523351364 19/12/2023 12:00:00/ 1/01/2024 12:00:00 Se-73 <|0.21 Bg/L 8/01/20324 12:37:37
ESURV2124-23 47683 WD523351364 19/12/2023 12:00:00  1/01/2024 12:00:00 Mb-95 </ 0.19 Bg/L 8/01/2024 12:27:37
ESURV2124-23 47683 WD523351364 19/12/2023 12:00:00, 1/01/2024 12:00:00 Zr-95 <|0.34 Bg/L 8/01/2024 12:27:37
ESURV2124-23 47683 WD523351364 19/12/2023 12:00:00  1/01/2024 12:00:00 Ru-103 < 0.20 Bg/L B/01/2024 12:27:37
ESURV2124-23 47683|WD523351364 19/12/2023 12:00:00/ 1/01/2024 12:00:00 I-131 <|0.39 Bg/L 8/01/20324 12:37:37
ESURV2124-23 47683 WD523351364 19/12/2023 12:00:00  1/01/2024 12:00:00 Cs-134 < 0.16 Bg/L 8/01/2024 12:27:37
ESURV2124-23 47683 WD523351364 19/12/2023 12:00:00, 1/01/2024 12:00:00 Cs-137 <|0.18 Bg/L 8/01/2024 12:27:37
ESURV2124-23 47683 WD523351364 19/12/2023 12:00:00  1/01/2024 12:00:00 Ce-141 < 0.28 Bg/L B/01/2024 12:27:37
ESURV2124-23 47683|WD523351364 19/12/2023 12:00:00/ 1/01/2024 12:00:00 Ce-144 <[1.1 Bg/L 8/01/20324 12:37:37
ESURV2124-23 47683 WD523351364 19/12/2023 12:00:00  1/01/2024 12:00:00 Ra*-228 < 0.6 Bg/L 8/01/2024 12:27:37
ESURV2124-23 47683 WD523351364 19/12/2023 12:00:00, 1/01/2024 12:00:00 Th*-232 <| 0.6 Bg/L 8/01/2024 12:27:37

Record: M Tof 1051 | F M T Filtered | Search 1
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Quality assurance
- Quality control check g

Detectors
Opets [ ] | Qarass [0 oawarnme [l QA ACTION W QAERROR [ moTinuse
Opets [
Det 10 Show Chart Edito
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310 s Data
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(ODet16 ] 290 SET - 25
° uall dackgrouna cnec
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260
D
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> (Opet22 [ ]
ODet23 ]
Onetquj
) ) ) () Det 25 ’j 210
 Proficiency Testin O .
ODet27 | .
®@petas || 170
ODet29 |
Opet30 ] Le0
Obetzt g 2020/02/01 2020/08/01 2021/01/30 2021/07/31 2022/01/29 2022/07/30 2023/01/28 2023/07/29
ODet32’j
Opetzs ]
O Det 50 ’j (@) Activity Redraw Import Mew QA Data Evaluate Indicators Timed Redraw @
Ll DE - |Energ - Date - Activity - As -| Aa - A30 - | A30a - Centroit~ Ca - |Cs-|C30 - C30a - Fwh - Fa- Fs. F30s - F3[- QA Codes [«
() Fwhm 28 595  3/01/2024 §:10:12 2284 23 2320 14 229.0 241.2 2407 3.0 00 2412 133 10 04 0.0 1.3 F3S)F2x2S Fav>
28 59.5) 27M2/2023 7:07:51 226.8 2.3 2320 1.4 229.0 241.2 2407 3.0 0.0 2412 136 1.0 041 0.0 1.3 F35)F2x25 Fav=
_ 28 59.5) 21/12/2023 7:40:54 2283 23] 2320 1.3 2291 2411 2407 3.0 01 2412 134 1.0 01 0.0 1.3/ F3S)F2x2S Fav=
'"1 28 59.5) 14M12/2023 T:12:42 228.0 23] 2320 1.3 229.2 241.2 2407 3.0 0.0 2412 138 1.0 01 0.0 1.3/ F3S)F2x2S Fav=
EE,EZ 28 59.5) 7M2/2023 13:46:45 2293 23] 2320 1.3 229.2 2411 2407 3.0 0.0 2412 138 1.0 04 0.0 1.3/ F3S)F2x2S Fav=
28 59.5  30/11/2023 7:53:46 2284 23 2320 13 2292 2411 2407 3.0 0.0 24120 135 1.0 04 0.0  1.3|F35)F2x25 Fav=
28 595 23M11/2023 7:52:52 2279 23 2320 13 2292 2412 2407 3.0 0.0 2412 134 10 041 0.0  1.3/F35)F2x25 Fav=
28 59.5 16/11/2023 8:07:46 2273 23 2320 13 2293 2412 2407 3.0 0.0 24120 135 1.0 04 0.0  1.3/F3S)F2x25 AdxS Fav=
28 595 9M11/2023 7:44:28 230.0 23 2320 12 2294 2412 2407 3.0 0.0 2412 131 1.0 041 0.0  1.3/F3S)F2x25 AdxS Fav=
°
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Background correction (ex. K-40)

Quality Control of Background

sclkcen

QA PASS QA WARNING QA ACTION QA ERROR NOT in USE
Detectors Energy Regions li |i |i |i ’_
™ Det 8 e mE m= Y
ooets M Gl (X BB EY| > [FE22 ! Ea 8|
@ Det10 [
© et1t [l Background data for detector Ge10 E= 1460.8 keV
@ Det12 [
@ pet1s [l 20
@ Det1s [ -
) Det 17
& vet17 |1 _ b
(") Det 20 D 150 ——T —
- & — —
© Det21 [l - | - - = T T i
@ Det22 [ |_ - i i
@ Det23 [ |23 Ac-227 Z ﬁ & | g'_ _'_! -
) Deto4 g |26 |Ac27 - 8 100+ _|’_—1 3 -
@® Det2s [l O i I i
50
Energy Tol. (keV) IZ_ 0
Points in Run Av. |30_ 1998-07-24 2001-04-19 2004-01-14 2006-10-10 2009-07-08 2012-04-01 2014-12-27
Evaluation Diagnosis Date
| O AREA sag 38 s3g 35 Preset Run I'.'Iean|
PrintGraph | [ Redraw | | reseTanracs || Re-Evaluate ][ Savehs New Presets
D - Meas_date - Warning_code + | NLEMERGY ~ PSORIGARE - PSORIGER - |Spectra_I - QA_MEAN - | QA_SDE - |eval_fl - Comment -
11596 2012-03-20 16:15:57 1460.75 124.7905 14.68 11308 115.95 14.36 =
11258 2012-02-13 17:07:51 1460.75 119.8244 12.42 10877 115.26 14.42
10942 2012-01-04 14:55:19 1460.75 134.1952 12.66 10434 116.93 17.54
10678 2011-11-21 16:23:57 1460.75 131.9262 16.20 9914 116.12 17.27
10417 2011-10-12 16:07:02 1460.75 123.3771 11.99 9350 115.49 17.02
9880 2011-09-04 10:44:33 1460.75 116.2308 14.18 8854 118.50 158.29
9576/ 2011-06-22 16:10:25 1460.75 102.0455 15.00 7927 116.01 17.24 '
Record: W 1 of 59 LN | “u" Filtered | Search 4 il b
SCK CEN/81226166
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Registration and evalution of Proficiency tests

Proficiency Tests Results

AEA
Proficiency Organiser |MEA

Test Name IAEA-TERC-2022-01/02

Test date | 1/0 1.-"2“22|

Lab. Mumber Azsigned | I]|

Test Completed ]

Report_option

() Proficieny Data Only
() Second Line Only
() Al Results

sample D

| I Show Specha I Import &z proficieny |

 Co-60
~ Pb-210
. Cs-134
| Cs-137
. Am-241

Cs-137
. Cs137
. Cs134

sclk cen | scxcensizzsiss

18
31
15.7
23.6
10.5
8.1
22.9
12

1.3
7
1.3
2.8
2.1
1
2.7
1

17.7
31.3
15.9
24.2
10.1
8.36
22.6
12.1

Muclide vT| Test_extern :i’| Our Result -1 | Our Unc.(k=2) - | Target Value - |T. Unc.(k=2 - | Unit - | c-Score - | Matrix -

2.2 Bg/ kg 0.2 water
3.8 Bg [/ kg -0.1 water
2/Bg/ kg -0.2 water
3Bg/ kg -0.2 water
1.2/ Bg / kg 0.3 water
1/Bg/ kg -0.4 water
2.8/Bg / kg 0.2 water
1.4/Bg [ kg -0.1| water

Sample ID

42134
42134
42134
42134
42135
42135
42136
42136

-  Spectrum_ref - |Det9| - | Sample_ID_test

60775
60775
60775
60775
o806
60806
60804
60804

DET-25
DET-25
DET-25
DET-25
DET-30
DET-20
DET-21
DET-21

01 spiked water
01 spiked water
01 spiked water
02 Spiked water
02 Spiked water
03 Spiked water
03 Spiked water

27
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Données atomiques et nucléaires

Use of
recommended
nuclear data
www.nhucleide.org

IIIE

Ordre alphabétique

Nuclide Z Vol.(?) UpDate Type(?) Table(?) Comments(?) ASCII files (?)

20/12/2023 3 . n nn n
16/02/2009 2 n HHEH
22/01/2010 3 n n

04/09/2006 2 n ﬂn ﬂ

© SCKeCEN ISC:

Ac-225 22Ac 89
Ac-227  *Ac 89

Ac-228  *FAc 89

w an RES o

Ag-108  '%%ag 47
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Use of recommended nuclear data
www.hucleide.org

Recommended Nuclide
data Library for
www.nhucleide. Genie2K

org

) Import New Nudide data LETI
€) _ fomtextte | Cutoff

E(keV) - uncE(keV - 1(%) -|un® -| ray_type -| updated on
0-124 ] 71 0.3 - = XL
62.88 0.02 0.0164 00028 [ <]
5b-125 o 63.3 0.02 3.75 oos [ ] :
Sc-46 D s 73.92 0.02 0.0133 00014 [ B g
Se-75 A Y 83.31 0.05 0.061 0005 I B g
Sn-113 = 92.288 0 0.013 0009 [ B xxa2
2 92.38 0.01 218 01y @O i8]
_?r & Nuclide fype: I =il 9228 0.02 215 01 Fl i
a-182 Abundance Limit: | | 95.869 0 0.021 0.013 F A XKal
Te-123m MDAtobemet: [ | 112,81 0.05 0.215 o2 [ B &
Th-227 Mass Factor: T * a [l
Th-228 Equivalence Factor: [_
h-230 Average Gamma: |
‘m Average Beta: |
2] Parent Nuclide: I
Decay Ratio: I

Unc. Decay Ratio: |

f\\ Nuclear data

. < Mmanageme Nt S

SCl{ cen | sckcensizasics
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Conclusions

A LIMS will improve your analysis process and work efficiency

« Automation via dedicated interfacing
e Minimises human blunders in data treatment

» Assures a same level of quality for all samples treated

« Contributes to confidence based on diagnostics

and easy verification options

 Increases throughput

« Simplifies methods (instructions)

 Easier training of new operators

« Offers more flexibility (continuity in process by different operators )

» Easy data tracking options

e Communication with customers (ISO 17025)

All functionality needs to be validated

/r = . - /I .
sclk cen | scxcensizzsiss /':/ / / 7/ g
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Any questions, ideas, ...




Copyright © SCK CEN

PLEASE NOTE!
This presentation contains data, information and formats for dedicated use only and may not be communicated, copied,
reproduced, distributed or cited without the explicit written permission of SCK CEN.
If this explicit written permission has been obtained, please reference the author, followed by ‘by courtesy of SCK CEN".

Any infringement to this rule is illegal and entitles to claim damages from the infringer, without prejudice to any other right in
case of granting a patent or registration in the field of intellectual property.
SCK CEN
Belgian Nuclear Research Centre

Foundation of Public Utility

Registered Office: Avenue Herrmann-Debrouxlaan 40 — BE-1160 BRUSSELS
Operational Office: Boeretang 200 — BE-2400 MOL
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