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Introduction
This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
Annotated drafts are not acceptable and will beregjected.

Template for comments and secr etariat observations

All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

an alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 3 4 5 (6) 7
MB | Clause No./ Subclause| Paragraph/Figure/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Table/Note comment for change) by theMB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs [JAmend to read '...so that the mains
clarifying. connector to which no connection...'
6.4 Paragraph 2 te The use of the UV photometer as  ||[Delete reference to UV photometer.

Full document details: 24/30439045 DC

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/24-30439045-dc
http://www.avadocuments.com/doc/24-30439045-dc

117/203/CD

COMMITTEE DRAFT (CD)
PROJECT NUMBER:
IEC 62862-3-6 ED1

DATE OF CIRCULATION: CLOSING DATE FOR COMMENTS:
2024-04-05 2024-06-28

SUPERSEDES DOCUMENTS:
117/138/NP, 117/144/RVN

IEC TC 117 : SOLAR THERMAL ELECTRIC PLANTS

SECRETARIAT: SECRETARY:
Spain Ms Lourdes Gonzalez Martinez
OF INTEREST TO THE FOLLOWING COMMITTEES: PROPOSED HORIZONTAL STANDARD:

|

Other TC/SCs are requested to indicate their interest, if any, in
this CD to the secretary.

FUNCTIONS CONCERNED:

[JEMC [J ENVIRONMENT Xl QUALITY ASSURANCE [ saFeTy

This document is still under study and subject to change. It should not be used for reference purposes.

Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of which they are
aware and to provide supporting documentation.

Recipients of this document are invited to submit, with their comments, notification of any local regulations or technical reasons
that may exist and should be considered should this proposal proceed, recognizing that failure to address such requirements could
result in the need for new or existing “In Some Countries” clauses. (See AC/22/2007 or NEW GUIDANCE DOC).

TITLE:

Solar thermal electric plants — Part 3-6: Durability of silvered-glass reflectors — Laboratory test methods and
assessment

NOTE FROM TC/SC OFFICERS:

This is an online standard development Committee Draft. Please kindly consult page 2 for instructions.

Copyright © 2024 International Electrotechnical Commission, IEC. All rights reserved. It is permitted to download this
electronic file, to make a copy and to print out the content for the sole purpose of preparing National Committee positions.
You may not copy or "mirror" the file or printed version of the document, or any part of it, for any other purpose without
permission in writing from IEC.

Documents

Document Sharing Hub

Full document details: 24/30439045 DC


https://documents.iec.ch/ords/f?p=700:610:::::P610_DOCUMENT_FILE_ID:887989
https://www.iec.ch/tc-tools/grt
http://www.avadocuments.com/doc/24-30439045-dc
http://www.avadocuments.com/doc/24-30439045-dc

Export made on 2024-04-09 Not to be -1- DRAFT
used for official purposes © IEC 2024

CONTENTS

FOREWORD ...ttt ettt e e e e ettt e e et e e e e st e e e e e anse e e e e asseeaeeansaeeeeansneeeeannseaeennnes 3
T S 0P i ——————————————— 5
2 NOIMALIVE FEfEIENCES ...t e e e e e e e e e e e e e 5
3 Terms and definitioNS ... ..o e e e e e e e e e e e aaaaaaaaaaaas 6
3.1 General defiNitiONS ......o.ooi i a e 6
I O o] 1Toz- 1l o] o] 0 1= [T PP 6
3.3 Environmental parameters ...... ..o raaaaaaaaaas 7
3.4 COrrOSION ParamMElErS . ...t e e e e e e e e e e e e e e e e e ereeeeaeeeaeaaaes 7

ST 10 g1 o] L= PP 8
T S I T= .01 o] 11 o [P 8
4.2 Sample Preparation ...........oooooiiiiiiii e e e e e aaaaaaaaaas 8
4.3 Placement of samples in corrosion test chambers............ccccooooiiiiiiiiiiii, 10
4.4 Post-test sample treatment ... 11

5 Sample CharaCteriZation......... ..o e e e e e e e e e e e e e e e aaaaaaaaaaaeas 11
T B C 1o 1T = I =T g F= T €T S 11
5.2 VisUal INSPECHON ...t e e e e e e e e e e e e e e e aeeeaeas 11
5.3 Measurement Of refleCtanCe...........ooocuiiiiiii i 12
5.3.1 Hemispherical refleCtance...........cccccciiiiiiiiiieeeeeeeeeeee e 12
5.3.2 Near-normal monochromatic specular reflectance .........ccccuvveveveveeiiviiieiiviveieneeenn, 12

5.4 Measurement of inner corroded area (Optional)............occoviiiiieiiiiiiiie e, 12

6 Test method and @SSESSMENT. ... ... e e e e e e e e e e e e e e e e e 14
6.1 Overview of teSt ProCeAUIE .........cooiiieie e 14
L TS g1 o | SRS 16

7 Accelerated aging test ProCeAUIES............oiiiiiiiiiiiiei e 17
A I C 1= a1 = I =Y 4B o PSR 17
7.2 Neutral salt spray test (NSS)....oooi i 17
7.3 Copper Accelerated Acetic Acid Salt Spray test (CASS) .....ouvevvvviiiieeveieiiieiiieieeeeeeee, 18
7.4 Condensation test (COND) ......coiiiiiiiiiee e e e e 19
7.5 Thermal Cycling / Humidity test (TCH)......oouiiiiii e 19
7.6 Damp Heat test (DH) ....cooi it a e e e e 20
7.7 UV [/ Humidity t€St (UVH) ... e 21
7.8 ADrasion teSt (ABR)....cccoii e 22
7.9 Sand EroSion tESt (SE)....coiuuiiiiiiiie s 23

e T =T oTo] o (] o T PRSP 23
8.1 General INfOrMatioN ... 23

8.2 MethOdOIOGY ... oot e e Docuﬁ‘ients

Document Sharing Hub

Full document details: 24/30439045 DC


http://www.avadocuments.com/doc/24-30439045-dc
http://www.avadocuments.com/doc/24-30439045-dc

Export made on 2024-04-09 Not to be -2- DRAFT
used for official purposes © IEC 2024

8.3 RESUIES ..ot e e e e e e e e eeaaae s 25
S I O] e U1 o o S 25
Annex A Testing of reflector types of different composition(informative) ............ccccccoeen. 26
Annex B Estimation of degradation in outdoor environment(informative)..............cccccoiiees 27
B.1 Estimation of erosion in different outdoor environments............cccccco oo, 27
B.2 Estimation of corrosion in different outdoor environments.............cccoooiiiiiiieiininen. 27
B.3 Estimation of overall degradation.............c...ooiiiiiiiii e 28
BiIBIOGrapRY ... 29
Figure 1 - lllustration of conditions in @ TCH eXposure CyCle ...........cccccccurrrriiiiiniinnerereeeeeneeee. 20
Table 1 - Edge and front glass sample protection requirements. ...........cccccvvvviviiiiiiiieeeeeeeennee. 10
Table 2 - Overview of accelerated aging testS. ..o 15
Table 3
- Reflectance value criteria of silvered-glass reflectors, state-of-the-art, in their initial state ... 16
Table 4 - Acceptance criteria for the tests according to Table 2...........cccccvviviiiiiiiiviiieeeeeeeeee, 17
Table 5 - Conditions of steps in Procedure TCH ..o 20
Documents

Document Sharing Hub

Full document details: 24/30439045 DC


http://www.avadocuments.com/doc/24-30439045-dc
http://www.avadocuments.com/doc/24-30439045-dc

Export made on 2024-04-09 Not to be -3- DRAFT
used for official purposes © IEC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

Solar thermal electric plants - Part 3-6: Durability of silvered-glass
reflectors - Laboratory test methods and assessment

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

IEC 62862-3-6 has been prepared by subcommittee PT 62862-3-6 Accelerated aging tests of
silvered-glass reflectors for concentrating solar technologies, of IEC technical committee TC
117 Solar thermal electric plants. It is an International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting
XXIXX/FDIS |  XX/XX/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

*  reconfirmed,

. withdrawn,

» replaced by a revised edition, or

* amended.
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Solar thermal electric plants - Part 3-6: Durability of silvered-glass
reflectors - Laboratory test methods and assessment

1 Scope

This document specifies laboratory test methods to assess the durability of silvered float-glass
reflectors with high technical performance to be used in concentrating solar technologies. The
reflectors under the scope of this standard are composed by a float-glass substrate and a
reflecting silver layer, which is protected by a thin copper layer and an anticorrosive paint
system composed by a base and a top coating, and an optional intermediate coating.

This standard defines multiple accelerated aging tests on reflector samples of size of 10 cm x
10 cm or larger. It defines the measurement methods to determine the degradation parameters
used for assessment and the acceptance criteria of the accelerated aging tests.

Annex A of this standard outlines the procedure to apply this standard to reflector types of
different composition than the silvered float-glass reflectors described above.

Annex B provides information how to roughly correlate the measured degradation of selected
accelerated aging tests with outdoor exposure in different environments. These correlations
are strictly limited to silvered float-glass reflector types with the abovementioned layer stack,
since differing coating types are likely to introduce unforeseen degradation modes, which might
not be triggered under the proposed testing conditions.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their
content constitutes requirements of this document. For dated references, only the edition cited
applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

IEC 60904-3:2016, Photovoltaic devices - Part 3: Measurement principles for terrestrial
photovoltaic (PV) solar devices with reference spectral irradiance data

EC 62108, Concentrator photovoltaic (CPV) modules and assemblies - Design qualification
and type approval

IEC TS 62862-1-1, Solar thermal electric plants - Part 1-1: Terminology

ISO 3270, Paints and varnishes and their raw materials — Temperatures and humidities for
conditioning and testing

ISO 4628-1, Paints and varnishes — Evaluation of degradation of coatings — Designation of
quantity and size of defects, and of intensity of uniform changes in appearance — Part 1:
General introduction and designation system

ISO 6270-2, Paints and varnishes — Determination of resistance to humidity — Part 2:
Condensation (in-cabinet exposure with heated water reservoir)

ISO 9223, Corrosion of metals and alloys — Corrosivity of atmospheres — Classification,
determination and estimation

ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests
Documents
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ISO 9488:2022, Solar energy — Vocabulary

ISO 16474-3, Paints and varnishes — Methods of exposure to laboratory light sources — Part
3: Fluorescent UV lamps

EN ISO 9227:2006, Corrosion tests in artificial atmospheres - Salt spray tests (ISO 9227:2006)

3 Terms and definitions

For the purposes of this document, the following terms and definitions consistent with 1ISO
9488 and IEC TS 62862-1-1 apply.

ISO and IEC maintain terminology databases for use in standardization at the following
addresses:

» |EC Electropedia: available at https://www.electropedia.org/
* IS0 Online browsing platform: available at https://www.iso.org/obp

3.1 General definitions

311

silvered-glass reflector

clear float glass, whose rear surface has been coated with a thin reflective silver deposit. The
rear part of the silver layer is protected by a thin copper layer. The copper is protected by an
anticorrosive paint system composed of a base and a top coating of typically 30 um each. In
some cases, there is an intermediate paint coating (also around 30 ym) between the base and
top coating.

3.1.2

sample

Silvered-glass reflector specimen of 10 cm x 10 cm size or larger. For corrosion testing at least
one original edge, as applied during the manufacturing process, is required. The other three
edges may remain unprotected or, if required, protected with a varnish of equal or higher
anticorrosive protection than the original anticorrosive paint system. Note: Tests 1-6 in Table 2
are corrosion tests, Test 7 and 8 are erosion tests and do not require any edge protection.

3.2 Optical properties
The definition of the following optical properties is based on the SolarPACES guideline [1: ].

3.21

Ps,h
Near-normal solar-weighted hemispherical reflectance

3.2.2

Aps,h
Near-normal solar-weighted hemispherical reflectance difference caused by degradation. It is
computed by subtracting the initial ps , (before testing) and the obtained ps i, after testing.

3.23
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p)\,‘p
Near-normal monochromatic specular reflectance

Ap)\,(p
Near-normal monochromatic specular reflectance difference caused by degradation. It is

computed by subtracting the initial p, ¢, (before testing) and the obtained p, ¢, after testing.

3.2.5
A
Wavelength (of incident light on reflector)

3.2.6
6;
Incidence angle (of incident light on reflector)

3.2.7

¢
Acceptance half-angle defining the captured scattering of the reflected light intercepting the

receiver or the reflectometer sensor.

3.3 Environmental parameters

3.31
T
Temperature (of the accelerated-aging chamber)

3.3.2
RH
Relative humidity (of the accelerated-aging chamber)

3.3.3
t
Duration (of exposure of the sample in the accelerated-aging chamber)

3.34

My

Impacting mass of MIL-STD-810 [2: ] blowing dust particles per surface area on the reflector
over the entire testing time

3.3.5

mg

Impacting mass of MIL-STD-810 blowing sand particles per surface area on the reflector over
the entire testing time

3.4 Corrosion parameters
3.41
Ac
Sum of inner corroded area of reflector surface (= localized spot corrosion), excluding edge
corrosion area
3.4.2
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