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936/21203248/D1 of 07 July 2006

eSlIEROTL: Addendum 936/21221382/C of 20 September 2013

Initial certification: 01 April 2014
Date of expiry: 31 March 2019
Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 23

Approved application
The certified AMS is suitable for continuous monitoring of SO, in ambient air.

The suitability of the AMS for this application was assessed on the basis of a laboratory test and a
three-month field test.

The AMS is approved for a temperature range of 0 °C to +30 °C.

Any potential user should ensure, in consultation with the manufacturer, that this AMS is suitable for
ambient air applications at which it will be installed.

Basis of the certification
This certification is based on:

e test report 936/21203248/D1 of 07 July 2006 of TUV Rheinland Immissionsschutz und Energiesys-
teme GmbH and Addendum 936/21221382/C of 20 September 2013 of TUV Rheinland Energie und
Umwelt GmbH

¢ suitability announced by the German Federal Environment Agency (UBA) as the relevant body

¢ the on-going surveillance of the product and the manufacturing process

e publication in the German Federal Gazette (BAnz. 14 October 2006, No. 194, p. 6715, chapter IV,
No. 2.2, UBA publication from 12 September 2006)

e publication in the German Federal Gazette (BAnz. 20 April 2007, No. 75, p. 4139, chapter IV,
notification 1 and 6, UBA publication from 12 April 2007)

e publication in the German Federal Gazette (BAnz. 03 September 2008, No. 133, p. 3242, chapter IV,
notification 13, UBA publication from 12 August 2008)

e publication in the German Federal Gazette (BAnz. 25 August 2009, No. 125, p. 2929, chapter lll,
notification 17, UBA publication from 03 August 2009)

e publication in the German Federal Gazette (BAnz. 28 July 2010, No. 111, p. 2597, chapter llI,
notification 5, UBA publication from 12 July 2010)

e publication in the German Federal Gazette (BAnz. 29 July 2011, No. 113, p. 2725, chapter I,
notification 19, UBA publication from 15 July 2011)

e publication in the German Federal Gazette (BAnz. AT 20 July 2012 B11, chapter IV, notification 24,
UBA publication from 06 July 2012)

e publication in the German Federal Gazette (BAnz AT 01 April 2014 B12, chapter VI, notification 23,
UBA publication from 27 February 2014)
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AMS designation:
SO, analyzer Model 43i

Manufacturer:

Thermo Electron Corporation Franklin, USA
Distribution:
Thermo Electron Corporation, Erlangen

Field of application:
For continuous monitoring of sulphur dioxide in ambient air.

Measuring ranges during the performance test:
SO, 0-700 pg/m3und
0 - 1000 pg/m?®

Software version:
V 01.03.00.083

Testing institute:

TUV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne,
TUV Rheinland Group
Bericht-Nr.: 936/21203248/D of 7 July 2006

1 Notification of the German Federal Environment Agency

The new name of Thermo Electron Corp., Franklin, USA is Thermo Fisher Scientific, Frank-
lin, USA.

Statement by TUV Rheinland Immissionsschutz und Energiesysteme, 51101 Cologne, Ger-
many, Dr. Peter Wilbring, dated 20th December 2006

6 Notification of announcements by the German Federal Environment Agency dated 21st
February 2006 (BAnz. p. 2653) and 12th September 2006 (BAnz. p. 6715)

The measuring systems model 42i for nitrogen oxide, model 43i for sulphur dioxide, model
48i for carbon monoxide and model 49i for ozone, manufactured by Thermo Fisher Scientific,
MA 02038, USA, are also manufactured and sold identically and to the same standards by
MLU-Monitoring fur Leben und Umwelt Ges.m.b.H., M&dling, Austria.

Statement by TUV Rheinland Immissionsschutz und Energiesysteme, 51101 Cologne, Ger-
many, Dr. Peter Wilbring, dated 14th December 2006
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13 Notification of announcement by the German Federal Environment Agency dated 12th Septem-
ber 2006 (BAnz. p. 6717)

The current software version of the ambient air measuring system 43i by Thermo Fisher Scientific is:
V 01.05.06 (105721-00)

Statement by TUV Rheinland Immissionsschutz und Energiesysteme dated 10th March 2008

17 Notification of announcement by the German Federal Environment Agency dated 12th Septem-
ber 2006 (BAnz. p. 6717)

The current software version of the ambient air measuring system 43i by Thermo Fisher Scientific is:
V 01.06.01 (108457-00)

Statement by TUV Rheinland Immissionsschutz und Energiesysteme GmbH dated 1st April 2009

5 Notification of announcements by the German Federal Environment Agency dated 12th Septem-
ber 2006 (BAnz. p. 6717) and 3rd August 2009 (BAnz. p. 2936)

The ambient air measuring system model 43i by Thermo Fisher Scientific can now also be operated with
a sample gas pump type PU1959-N86-3.07 manufactured by KNF.

Statement by TUV Rheinland Immissionsschutz und Energiesysteme GmbH dated 23rd Marz 2010

19 Notification of announcements by the German Federal Environment Agency dated 12th Septem-
ber 2006 (BAnz. p. 6715, Chapter IV Number 2.2) and 12th July 2010 (BAnz. p. 2597, Chapter Il 5"
notification)

The current software version of the ambient air measuring system model 43i for SO, by Thermo Fisher
Scientific is:
V 01.06.07 (110959-00)

Statement by TUV Rheinland Energie und Umwelt GmbH dated 30th March 2011
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24 Notification of announcements by the German Federal Environment Agency dated 12th Sep-
tember 2006 (BAnz. p. 6715, Chapter IV Number 2.2) and 15th July 2011 (BAnz. p. 2725, Chapter
111 19" notification)

The current software version of the ambient air measuring system model 43i for SO, by Thermo Fisher
Scientific is 01.06.08.

The ambient air measuring system model 43i for SO, by Thermo Fisher Scientific will be fitted with the
type PU2737-N86 vacuum pump manufactured by KNF.

Statement by TUV Rheinland Energie und Umwelt GmbH dated 20th March 2012

23 Notification of announcements by the German Federal Environment Agency
dated 12th September 2006 (BAnz. p. 6717, Chapter Il Number 2.2) and 6th July 2012
(BAnz. AT 20.07.2012 B11, Chapter IV 24th notification)

The measuring system model 43i for SO, by Thermo Fisher Scientific fulfils the requirements of
Standard EN 14212 (November 2012). Furthermore, the manufacturing process and quality manage-
ment system of the measuring system model 43i for SO, fulfil the requirements of EN 15267.

The test report of the performance test with report number 936/21203248/D1 as well as an addendum
as an integral part of the test report with report number 936/21221382/C can be viewed on the internet

at www.qal1.de.

The Hamamatsu 1P28HA-5 photomultiplier was withdrawn and replaced by the new Hamamatsu
R11568-15 photomultiplier.

The Arcturus Bd. 101491-xx processor board was withdrawn and replaced by the new Arcturus Bd.
110570-xx processor board.

The current software version of the measuring system is:
V 02.00.00 (113419-00)

Statement by TUV Rheinland Energie und Umwelt GmbH dated 2nd October 2013
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Certified product
This certificate applies to automated measurement systems conforming to the following description:

The sample is drawn into the model 43i through the sample bulkhead. The sample flows through a hy-
drocarbon “kicker” which removes hydrocarbons from the sample by forcing the hydrocarbon molecules
to permeate through the tube wall. The SO, molecules pass through the hydrocarbon “kicker” unaffect-
ed.

The sample flows into the fluorescence chamber, where pulsating UV light excites the SO, molecules.
The condensing lens focuses the pulsating UV light into the minor assembly. The minor assembly con-
tains four selective mirrors that reflect only the wavelength which excite SO, molecules.

As the excited SO, molecules decay to lower energy sates, they emit UV light that is proportional to the
SO, concentration. The bandpass filter allows only the wavelength emitted by the excited SO, mole-
cules to reach the photomultiplier tube (PMT). The PMT detects the UV light emission from the decaying
SO, molecules. The photo detector, located at the back of the fluorescence chamber, continuously mon-
itors the pulsating UV light source and is connected to a circuit that compensates for fluctuations in the
lamp intensity.

As the sample leaves the optical chamber, it passes through a flow sensor, a capillary, and the “shell”
side of the hydrocarbon kicker. The model 43i outputs the SO, concentration to the front panel display,
the analog outputs, and also makes the data available over the serial or ethernet connection.

The function of the pulsed fluorescence analyser, model 43i, is based on the principle that SO, mole-
cules absorb ultraviolet light (UV) and are excited on a certain wavelength and then reduce to a lower
energy level, whereby they emit UV light on another wavelength. The following equation applies:

SO, +hv— S0, — SO, +hv’ V)

In the first step, the SO, molecules are excited by the UV light. In the second step they return to their
original condition under the emission of hv’. The intensity of the fluorescence radiation is proportional to
the number of SO, molecules in the detection volume and thus proportional to SO, concentration.

The measuring principle complies with the standard reference method as stipulated in EN 14212,

General notes

This certificate is based upon the equipment tested. The manufacturer is responsible for ensuring that
on-going production complies with the requirements of the EN 15267. The manufacturer is required to
maintain an approved quality management system controlling the manufacture of the certified product.
Both the product and the quality management systems shall be subject to regular surveillance.

If a product of the current production does not conform to the certified product, TUV Rheinland Energie
und Umwelt GmbH must be notified at the address given on page 1.

A certification mark with an ID-Number that is specific to the certified product is presented on page 1 of

this certificate. This can be applied to the product or used in publicity material for the certified product is
presented on page 1 of this certificate.
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This document as well as the certification mark remains property of TUV Rheinland Energie und Umwelt
GmbH. With revocation of the publication the certificate loses its validity. After the expiration of the cer-
tificate and on requests of the TUV Rheinland Energie und Umwelt GmbH this document shall be re-
turned and the certificate mark must not be employed anymore.

The relevant version of this certificate and the validity is also accessible on the internet: gall.de.

Certification of Model 43i for SO, is based on the documents listed below and the regular, continuous
monitoring of the Quality Management System of the manufacturer:

Initial test:

Test report: 936/21203248/D1 of 07 July 2006
TUV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne

Publication: BAnz. 14 Oktober 2006, No. 194, p. 6715, chapter IV, No. 2.2
Announcement by UBA from 12 September 2006

Initial certification according to EN 15267:
Certificate No. 0000040219: 29 April 2014
Expiration date of the certificate: 31 March 2019

Test report: 936/21203248/D1 of 07 July 2006
TUV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne

Addendum 936/21221382/C of 20 September 2013
TUV Rheinland Energie und Umwelt GmbH, Cologne

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 23
Announcement by UBA from 27 February 2014

Notification:

Publication: BAnz. 20 April 2007, No. 75, p. 4139, chapter IV, notification 1 and 6
Announcement by UBA from 12 April 2007

Publication: BAnz. 03 September 2008, No. 133, p. 3242, chapter IV, notification 13
Announcement by UBA from 12 August 2008

Publication: BAnz. 25 August 2009, No. 125, p. 2929, chapter lll, notification 17
Announcement by UBA from 03 August 2009

Publication: BAnz. 28 July 2010, No. 111, p. 2597, chapter Ill, notification 5
Announcement by UBA from 12 July 2010

Publication: BAnz. 29 July 2011, No. 113, p. 2725, chapter Ill, notification 19
Announcement by UBA from 15 July 2011

Publication: BAnz AT 20 July 2012 B11, chapter IV, notification 24
Announcement by UBA from 06 July 2012

Publication: BAnz AT 01 April 2014 B12, chapter VI, notification 23
Announcement by UBA from 27 February 2014
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Calculation of overall uncertainty lab test (Device 1)
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Calculation of overall uncertainty lab test (Device 2)
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Calculation of overall uncertainty lab and field test (Device 1)

% Gl BaIAA Aiepaoun papuedxa pamojje WNWIXeN
% vG'€l M Aurepaoun papuedxa anlejey
Jow/|owu 1/98°LL n Aurepsoun papuedx3
|ow/jowu 9€£6'8 °n Ayurepasun piepuels paulquio)
vevl'L zel fon 000C %0°€ s seb }s9} J0 Aurepsoun (k4
0000°0 000 B 0000 %0’} s Hod uonelqijed/a|dwes souaiaylq 8l
968/.°C 19°1 ur'Pn 06L°2 abuels uoleoyIUad JO “Xew Jo %0’G s [oA9] ueds je yup wius} Buo L
G8€0°0 0z°0 =i 0v€0 low/jowu o'y s [end] 0197 Je Yup uus} BuoT L
610592 GL'S +n 006°€S sypuow ¢ Jano abelane Jo 9%0°G s SUOI}IPUOD PIdY Japun uoljenap plepuels Ajjiqionpoiday oL
6¥2€'9 16 n 00€°¢- an[eA painseaw Jo %0°L s 109y Bulbelany 6
Bau‘ul . d =
" 022 (ueds) ow/iowu 0} > jowy/jowr | ypum aus|AX-w jusiapaiul 18
00¥%'L (o1a7) jow/jowu o} s
0€0°C (uedg) jowy/jowu 0'g s =
0..¢ AO._QNV JoW/ oWy 0'G 5 [ow/[owu 00Z YiIm ¢ON Juslapsiu| g
| : 1o 0€Z°0- Ueds) [oW/oWu 0'S S
008888 A 06e s AAo_mevV L \\_oE: E w JOW/IOWU 00S UM ON Jusiepa)u] P8
042°0 (uedg) jowy/jowu 0°g s .
009°0- {0157) 10W/IOWU 0'G s (B (S U 00ZRIEME HINJILRISL SIRl %8
sod'uipn D uedg) jow/jowu @ s
omm.o o2 0 o.m w |ow/jowu 00Z YHM SPH Jusispeu| qg
0000 o0 ST 0gL’L (0187) |ow/jowu 0'G s
; d =
ua) (R IET T o > [ow/joWww LZ Yim Q%H jusiaps| eg
00€°0 (o187) jow/jowu O} s
LL¥0°0 020~ n 020°0- A/lIow/jowu 0g°0 s aneA Jwil-y| ye abe}jon [e0u308)e JO JUSIdWe0D AJniisusS L
¢l6.°C 191 n 8810 M/lowy/jowu Q| s anjeA jiwi-yi e mr_:«m\_wnc‘_ww m:_uczotzw 10 JuaIdye0d >t> suag 9
G905°0 120~ 1n 080°0- M/low/jowu o' s | @njer ywiry) je aunjesadws) seb sjdwes Jo jusloysod Ajnisuss S
62600 0€°0 6y ov0°0 BdY/|oWw/|oWu 0°Z s anjea Jwily) e ainssaid seb ajdwes Jo Jusioywsod AJnlisuss 1
6260°0 0€°0- g 000~ 8n[eA painseaw JO %01 s anjeA ywi-yl e ,3u Jo yoey, €
_ $In > €10 = y'n W . . - .
Se ‘palapIsuod jou n 070 lowyjowu o°¢ s anjea jwil-y| Je uonenap piepuess Ajjiqereadeay z
1%00°0 900 #n 0€2°0 low/jowu 0" s 0197 Je uolienap piepuels Ajijiqejeaday 3
Aurensosun ented jo aienbs Aurensoun [elued 1|nsay uol181110 9duBWIOLIad J11S148]0eIRYD ddueWIoMSd ‘ON
|owl/jowu z€l :onjeA Jwiy L Z0S :Jusuodwod painses|y
| @o1neQg I'ON-[euas IEY [I9POIN O41JUSIOS JBYSI4 owsy| :90nap Buunses|y

page 10 of 11

info@qal1.de

gall.de



Certificate
0000040218 / 29 April 2014

Calculation of overall uncertainty lab and field test (Device 2)
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CONFIRMATION

Notification: 0000040218 00 01 rev1
on changes according to EN 15267 regarding certificate 0000040218 dated 29 April 2014

Measuring system: Model 43i for SO,

Manufacturer: Thermo Fisher Scientific
27 Forge Parkway
Franklin, MA 02038
USA

German Federal Environmental Agency (UBA)

Announcement about the uniform practice in
monitoring emissions and ambient air.
17 July 2014
Federal Gazette BAnz AT 05.08.2014 B11

V. Notifications to the uniform practice for the continuous monitoring of
emissions and ambient air:

21 Notification as regards Federal Environmental Agency notices of 12 September 2006
(Federal Gazette BAnz. p. 6717, chapter Il, no. 2.2) and of 27 February 2014
(Federal Gazette BAnz AT 01.04.2014 B12, chapter VI, Pk notification)

The current software version for the Modell 43i measuring system for monitoring SO,
manufactured by Thermo Fisher Scientific is: V 02.00.03 (114181-00)

Statement of TUV Rheinland Energie und Umwelt GmbH of 28 March 2014

TUV Rheinland Energie und Umwelt GmbH
Cologne, 8 September 2014

r —
e % CLAAAN
i. A. I1pl.-Ing. Guido Baum i. A. Dipl. Ing. Carsten Rdllig
www.umwelt-tuv.de TUV Rheinland Energie und Umwelt GmbH
teu@umwelt-tuv.de Am Grauen Stein
Tel. +49 221 806-5200 51105 Cologne

Test institute accredited to EN ISO/IEC 17025:2005 by DAkkS (German Accreditation Body.
This accreditation is limited to the accreditation scope defined in the enclosure to the certificate D-PL-11120-02-00.
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CONFIRMATION

Notification: 0000040218 00 02 rev1
on changes according to EN 15267 regarding certificate 0000040218 dated 29 April 2014

Measuring system: Modell 43i for SO,

Manufacturer: Thermo Fisher Scientific
27 Forge Parkway
Franklin, MA 02038
USA

German Federal Environmental Agency (UBA)

Announcement about the uniform practice in
monitoring emissions and ambient air.
25 February 2015
Federal Gazette BAnz AT 02 April 2015 B5

IV. Notifications to the uniform practice for the continuous monitoring of
emission and ambient air:

17 Notification as regards Federal Environment Agency (UBA) notices of
12 September 2006 (Federal Gazette (BAnz.) p. 6715, chapter IV number 2.2) and of
17July 2014 (Federal Gazette (BAnz) AT 05 August 2014 B11, chapter V 21" notification)

The current software version for the Model 43i measuring system for SO, manufactured by
Thermo Fisher Scientific, is:

V 02.02.00 (114619-00)
Statement of TUV Rheinland Energie und Umwelt GmbH of 22 September 2014

TUV Rheinland Energie und Umwelt GmbH
Cologne, 30. April 2015

i. A. Dipl.-Ing. Ruth Steinhagen-Pinnow i. A. Dipl. Ing. Carsten Rdllig
www.umwelt-tuv.de TUV Rheinland Energie und Umwelt GmbH
teu@umwelt-tuv.de Am Grauen Stein

Tel. +49 221 806-5200 51105 Cologne

Test institute accredited to EN ISO/IEC 17025:2005 by DAKkS (German Accreditation Body. This accreditation is
limited to the accreditation scope defined in the enclosure to the certificate D-PL-11120-02-00.
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CONFIRMATION

Notification: 0000040218_00_03
on changes according to EN 15267 regarding certificate 0000040218_00 dated 29 April 2014

Measuring system: Modell 43i for SO,

Manufacturer: Thermo Fisher Scientific
27, Forge Parkway
Franklin, MA 02038
USA

German Federal Environmental Agency (UBA)

Announcement about the uniform practice in
monitoring emissions and ambient air
dated 14 March 2016
Federal Gazette: BAnz AT 14.03.2016 B7

V. Notifications to the uniform practice for the continuous monitoring of
emission and ambient air:

Notification as regards Federal Environment Agency (UBA) notices of
12 September 2006 (BAnz. p. 6715, chapter IV number 2.2) and of
25 February 2015 (BAnz AT 02.04.2015 B5, chapter IV notification 17)

13

The current software version of the measuring equipment Model 43i for SO,
of Thermo Fisher Scientific is:

V 02.02.07

Statement of TUV Rheinland Energie und Umwelt GmbH of 22 October 2015

TUV Rheinland Energy GmbH
Cologne, 26 April 2016

i. V. Dipl.-Ing. Guido Baum i. A. Dipl. Ing. Carsten Rollig
www.umwelt-tuv.eu TUV Rheinland Energy GmbH
tre@umwelt-tuv.eu Am Grauen Stein
Tel. +49 221 806-5200 51105 Cologne

Test institute accredited to EN ISO/IEC 17025:2005 by DAkkS (German Accreditation Body).
This accreditation is limited to the accreditation scope defined in the enclosure to the certificate D-PL-11120-02-00.
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CONFIRMATION

Notification: 0000040218_00_04

on changes according to EN 15267 regarding certificate 0000040218 _00 dated 29 April 2014

Measuring system:

Manufacturer:

model 43i measuring system for SO,

Thermo Fisher Scientific
27 Forge Parkway
Franklin, MA 02038
USA

German Federal Environmental Agency (UBA)

Announcement about the uniform practice in
monitoring emissions and ambient air
dated 14 July 2016
Federal Gazette: BAnz AT 01.08.2016 B11

V. Notifications to the uniform practice for the continuous monitoring
of emission and ambient air:

37 Notification as regards Federal Environmental Agency (UBA) notices
of 12 September 2006 (BAnz. p. 6715, chapter IV number 2.2) and
of 18 February 2016 (BAnz AT 14.03.2016 B7, chapter V 13th notification)

The current software version of the model 43i measuring system for SO,
manufactured by Thermo Fisher Scientific is:

V 02.02.08

Supply of the optical lens used for this measuring system is ensured
by two different suppliers.

Statement issued by TUV Rheinland Energy GmbH dated 27 May 2016.

TUV Rheinland Energy GmbH

Cologne, 18 August 2016

i. V. Dipl.-Ing. Guido Baum

i. A. Dipl. Ing. Carsten Rdllig

www.umwelt-tuv.eu
tre@umwelt-tuv.eu
Tel. +49 221 806-5200

TUV Rheinland Energy GmbH
Am Grauen Stein
51105 Cologne

Test institute accredited to EN ISO/IEC 17025:2005 by DAKkS (German Accreditation Body).
This accreditation is limited to the accreditation scope defined in the enclosure to the certificate D-PL-11120-02-00.
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