A_ TUVRheinland®

CERTIFICATE

of Product Conformity (QAL1)

Certificate No.: 0000025927_03

Certified AMS: AR500 with ER120 for NO2, SOz and Os

Manufacturer: Opsis AB
Skytteskogsvégen 16
244 02 Furulund
Sweden

Test Institute: TUV Rheinland Energy GmbH

This is to certify that the AMS has been tested
and found to comply with the standards
EN 14211 (2005), EN 14212 (2005), EN 14625 (2005),
EN 15267-1 (2009), EN 15267-2 (2009).

Certification is awarded in respect of the conditions stated in this certificate
(this certificate contains 18 pages).
The present certificate replaces certificate 0000025927 _02 of 02 February 2015.

Suitability Tested

Complying with
2008/50/EC
EN 15267
] ® Regular Surveillance
g _TUVRhe”an | www.tuv.com
iy 1 1D 0000025927
Publication in the German Federal Gazette This certificate will expire on:
(BAnz.) of 02 March 2012 11 February 2025
German Federal Environment Agency TUV Rheinland Energy GmbH
Dessau, 12 February 2020 Cologne, 11 February 2020
] <
/au ek V ,ﬂ,, /9 fpp o—
Dr. Marcel Langner ppa. Dr. Peter Wilbring
Head of Section |1 4.1
www.umwelt-tuv.eu TUV Rheinland Energy GmbH
tre@umwelt-tuv.eu Am Grauen Stein
Tel. + 49 221 806-5200 51105 KéIn

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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Certificate: : )
0000025927 _03 / 12 February 2020 Precisely Right.

Test report: 936/21211350/B dated 07 October 2011
Initial certification: 12 February 2010
Expiry date: 11 February 2025
Certificate: renewal (previous 0000025927 02 dated 02 February 2015

with validity up to the 11 February 2020)
Publication: BAnz 2 March 2012, no. 36, p. 920, chapter IV, no. 2.1

Approved application
The certified AMS is suitable for the continuous monitoring of concentrations of nitrogen diox-
ide, sulphur dioxide, and ozone in ambient air (stationary operation).

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 an ambient temperature range of +5 °C to +40 °C.

The notification of suitability of the AMS, performance testing, and the uncertainty calculation
have been effected on the basis of the regulations valid at the time of performance testing.
As changes in legal regulations are possible, any potential user should ensure in consultation
with the manufacturer that this AMS is suitable for monitoring the limit value relevant to the
application.

Any potential user should ensure, in consultation with the manufacturer, that this AMS is
suitable for the intended purpose.

Basis of the certification
This certification is based on:

e Test report 936/21211350/B dated 07 October 2011 of TUV Rheinland Energie und Um-
welt GmbH

e Suitability announced by the German Federal Environment Agency (UBA) as the relevant
body

e The ongoing surveillance of the product and the manufacturing process
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Publication in the German Federal Gazette: BAnz. 12 February 2010, no. 24, p. 552, chapter
lll, no. 1.1, Announcement by UBA from 25 January 2010:

AMS designation:
AR500 with ER120 for NO,, SO, and O

Manufacturer:
Opsis AB, Furulund, Sweden

Field of application:

For the continuous monitoring of concentrations of nitrogen dioxide, sulphur dioxide and
ozone in ambient air (stationary operation)

Measuring ranges during the performance test:

Component Certification supplementary Unit
range measurement rang-
es
NO, 0 - 400 0 - 1800 pg/ms
SO, 0-700 0 - 1000 pg/ms
O; 0 - 360 0 - 500 pg/ms

Software version:
7.21

Restrictions:
None

Notes:

1. The measuring path length during performance testing was 320 m.

2. The maintenance interval is four weeks.

3. Equivalence with the reference measurement methods according to the
guideline ,Demonstration of Equivalence of Ambient Air Monitoring Methods*
has been demonstrated for the components NO,, SO, and O,

Functional tests by external sample gas feeding are possible.

The report on the performance test is available online at www.gall.de.
Supplementary testing (Demonstration of Equivalence for the component SO,
according the guideline “Demonstration of Equivalence of Ambient Air Moni-
toring Methods”) as regards Federal Environment Agency notices of 25 Janu-
ary 2010

(BAnz. p. 552, chapter Il no. 1.1).

oD O =

Test report:

TUV Rheinland Energie und Umwelt GmbH, Cologne
Report No.: 936/21211350/B dated 07 October 2011
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Publication in the German Federal Gazette: BAnz AT 05.03.2013 B10, chapter V notification
11, Announcement by UBA from 12 February 2013:

11 Notification as regards Federal Environment Agency notices of 23 February
2012 (Federal Gazette (BAnz.) p. 920, chapter 1V, no. 2.1)

The AR500 measuring system with ER120 for NO,, SO, and O; manufactured by
Opsis AB can also be operated with the transmitter/receiver units ER 110 and
ER150.

Statement of TUV Rheinland Energie und Umwelt GmbH of 10 October 2012

Publication in the German Federal Gazette: BAnz AT 02.04.2015 B5, chapter IV natification
13, Announcement by UBA from 25 February 2015:

13 Notification as regards Federal Environment Agency (UBA) notices of 23
February 2012 (Federal Gazette (BAnz.) p. 920, chapter IV number 2.1) and of
12 February 2013 (Federal Gazette (BAnz) AT 05 March 2013 B10, chapter V
11™ notification)

The step motor for the automatic grid finding type RDM 543/100A, of manufacturer
BERGER LAHR, in the AR500 measuring system with ER120 for NO,, SO, and
03, of the company Opsis AB, was discontinued and therefore replaced by the
step motor for the automatic grid finding type RDM 545/100A of manufacturer
BERGER LAHR.

Statement of TUV Rheinland Energie und Umwelt GmbH of 20 September 2014
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Certified product
This certificate applies to automated measurement systems conforming to the following de-
scription:

The measurement system AR500 operates on the basis of the Differential Optical Absorption
Spectroscopy (DOAS). The DOAS measuring principle uses the characteristic radiation ab-
sorption by gaseous components for quantification of the respective concentrations.

The DOAS monitor AR500 with ER120 consists of a combined transmitter-receiver unit, a re-
flector unit and an analyser. The absorbed light is transferred from the transmitter-receiver
unit to the analyser via fibre optic cable.

Combined transmitter-receiver Unit ER 120

The combined transmitter-receiver unit ER120 comprises the optical components, the xenon
light-source and the power supply PS150 for igniting the xenon light-source.

The used high-pressure xenon lamp is a point light source. The light is generated by ignition
of ultra pure xenon gas at a pressure of approx. 30 bar. The lamp is powered by a stabilised
D.C. voltage source and requires a short high-voltage ignition pulse.

The radiation of the lamp includes the ultraviolet, the visible, and the infrared range. The
wavelengths are continuously distributed over the entire spectrum, with the exception of
some peaks in the near infrared range.

General notes

This certificate is based upon the equipment tested. The manufacturer is responsible for en-
suring that on-going production complies with the requirements of the EN 15267. The manu-
facturer 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 Energy 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 certification mark may be applied to the product or used in ad-
vertising materials for the certified product.

This document as well as the certification mark remains property of TUV Rheinland Energy
GmbH. With revocation of the publication the certificate loses its validity. After the expiration
of the certificate and on requests of the TUV Rheinland Energy GmbH this document shall be
returned and the certificate mark must not be employed anymore.

The relevant version of this certificate and its expiration is also accessible on the internet:
gall.de.
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History of documents
Certification of AR500 with ER120 is based on the documents listed below and the regular,
continuous monitoring of the Quality Management System of the manufacturer:

Initial certification according to EN 15267

Certificate No. 0000025927 10 March 2010

Expiry date of the certificate: 11 February 2015

Test report 936/21211350/A dated 26 October 2009

TUV Rheinland Immissionsschutz und Energiesysteme GmbH, Cologne
Publication: BAnz. 12 February 2010, no. 24, p. 552, chapter Ill no. 1.1
Announcement by UBA dated 25 January 2010

(Demonstration of equivalence for NO, and Oz)

Supplementary testing according to EN 15267

Certificate No. 0000025927 01.: 16 March 2012

Expiry date of the certificate: 11 February 2015

Test report 936/21211350/B dated 7 October 2011

TUV Rheinland Energy GmbH, Cologne

Publication: BAnz. 2 March 2012, no. 36, p. 920, chapter IV no. 2.1
Announcement by UBA dated 23 February 2012

(Demonstration of equivalence for SO,)

Notifications

Statement of TUV Rheinland Energie und Umwelt GmbH dated 10 October 2012
Publication: BAnz AT 05.03.2013 B10, chapter V notification 11

Announcement by UBA dated 2 February 2015

(additional transmitter / receiver ER110 and ER150)

Renewal of the certificate
Certificate No. 0000025927_02 02 February 2015
Expiry date of the certificate: 11 February 2020

Notifications

Statement of TUV Rheinland Energie und Umwelt GmbH dated 20 September 2014
Publication: BAnz. AT 02.04.2015 B5, chapter IV notification 13

Announcement by UBA dated 25 February 2015

(hardware changes)

Renewal of the certificate

Certificate No. 0000025927 03 12 February 2020
Expiry date of the certificate: 11 February 2025
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Total expanded uncertainty with the results of the laboratory test according to

EN 14211 (component NO) for system 1329

Table 1:

% Gl EE paunbai Ajureyaoun papuedxa
g 67’z BEn |jenjae Ajuieyaoun papuedxa
|oLUyjoLIu ZE09'Z ’n Auepaoun papuedxa
|oLUfjowu w.vomn_, “n Bc_mtmuc_J plEpUELS paulquLUOD
L7601 G0’} Eany 0002 %0'¢C = sef uoneiqieds fuiepaosun €2
00000 000 *n 0000 jow/jowu 'y = alUI 22UapISal 0] 8NP UDINEIUSIUCD ZON JO 3sE21dU| e
00000 000 3>n | 000°00} %86 z fauariys 1auaauo) ¥
00000 000 =N 000°0 %0°} = yod uoneiqiedsa|dwes aouasayyg 8l
cLELD 9e'0- =n 009°0- |@njeA painsesw Jo %0°, s 10349 Buibelany 6
Buin | Zo0'0 joL/jowu 0'g = [OLW/|OWU OQZ UOHERUSIUOD YIM EHN P8
v0ET0 8t'0 1o 2000 [OL/jOWU g = [0LL/|0LIU ) Qg UCHERUS0UOD LM £O o8
SEELT 1000 JoLujjowu ‘G = jowyjowr g UOHENRUSIUDD YIMm ZOD as
00000 000 OZHp 000°0 joLu/jowu ‘g = |OW/|OWIW | Z UORENUSIUOD YIM 0ZH eg
9¥00'0 10°0 n 120°0- lowyjjowu 0g'o = abeyjon |2oUD3}B JO JUBPIYR0D AIANISUBS /]
9£000 90°0- *n 0500 M/jowyjowu Qg = ainesadwa) Buipunouns Jo JUa1214900 AIAISUSS o]
91000 00 ¥n 9200 Mjjowyjowu ‘g = aunjesadws) seb ajdwes Jo JusidyRod AuAnIsuag g
00000 000 *n 000°0 BdM/|OL/|OWU ('8 = aunssaud seb ajdwes 4o JuaIPod MHnpsuag ¥
PEET0 8t'0 HiT 008°0 |[@NjeA paunseaw jo %0y = W4 Jo yoel, €
51000 ¥0°0 AL 000°C [oLL|owU g = 10 UoneNUaU0d Je Algeieaday Z
00000 000 Z'n 000°0 joLujjowuu 0} = 019z 18 Ayjigeieaday b
fuiepasun jo auenbsg Rurepaaun jnsay uoLajL) JsLIPIDEIEYD B2UBWLIONR "ON
|oLuyjowu a'v0 L anjea JwiFyY | ZoN ‘suodwon
62E | ‘0N [BURg 0054V 301eg

page 7 of 18

info@gall.de

gall.de



UVRheinland®

AT

Certificate:

0000025927_03 / 12 Februar

Precisely Right.

y 2020

Total expanded uncertainty with the results of the laboratory test and field test

according to EN 14211 (component NO,) for system 1329
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Table 11: Total expanded uncertainty with the results of the laboratory test according to EN

14625 (component Og) for system 1330
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