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1:00 Actions from last meeting
1:15 TC Update: activities/plans PC
1:45 Accurate efficiency measurements paper approval for release All

Harmonics Emissions paper approval for release All
CE marking paper approval for release All

2:15    New TC project suggestions All
2:30 Membership update PL
2:40    Finance update PL
2:50 Website update PL
3:00 UL508/EN61010 transition-petition to UL update   PL/All
3:15 IEC 62368 concerns PL/All
3:30    Preparation for discussion with UL at AGM Electronica All
4:00 Market feedback discussion All
4:30 Any other business All
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• Summary versions of technical documents on website. Outstanding PL

High power EV wiles charging – Contacts to contribute to TC study DC

• UL508 to IEC 61010 transition. Further clarification needed from UL.  PL will work with 

BE on the format of this request to UL. Action with Michael Raspotnig, PULS Action Puls

• PL will put RW on the EPSMA newsletter distribution and put a link to ZVEI on 

www.epsma.org.              Done                                                        Action PL

• New technical papers - Members are asked to respond by 20th April to PL at the 

secretariat. PL will then make changes as necessary and release. Action All

• New topics for technical papers members to consider Action All

• CE marking Issues – members to set up procedures to inform PL Action All
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Paul Conway
TC Chairman
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• Armin Wegener - FRIWO, Germany. (1/6)*
• Benjamin Stoll – inpotron, Germany. (2/6)*
• Bernhard Grub – XP-Power, Germany. (3/6)*
• Christian Hoesch/Clemens Klemm – Siemens, Austria/(Germany). (1/2)*
• Diarmuid Hogan, Excelsys, Ireland. (1/2)*
• Dave Collins - Artesyn, Ireland. (2/2)*
• Dominique Hessmann – Delta Energy Systems, Germany. (4/6)*
• Esa Väkeväinen - Murrelektronik Power Oy, Finland (1/3)*
• Francesco Di Domenico - Infineon, Austria. (2/2)*
• Hubert Schoenenberger - PULS, Germany (5/6)*
• Jürgen Schneider - Texas Instruments, Germany. (6/6)*
• Matjek Šmidovnik - SIQ Ljubljana, Slovenia. (1/1)*
• Matti Kulmala - Salcomp, Finland. (2/3)*
• Milos Luptak - Bel Power Solutions, Slovakia. (1/1)*
• Vlad Grigore - Efore, Finland. (3/3)*

• Dave Bourner, FAE at Vicor is expected to replace Arthur Jordan on the TC
• TDK Lambda  has been invited to provide a TC member. 

* Key: (x/n) = (Member # from each country / Number of members from same country)
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General Requirement of Energy Efficiency for Extern al Power Supplies
[Matti Kulmala, Salcomp]

NRCan has announced “Pre-publication of Amendment 14 March 31, 2018 in the 
Canada Gazette, Part I.” 
There will be approximately a 6 month period before the requirement will come in 
force. 
The NRCan requirement will be CoC level 6.

The database will be updated with new directives and their revisions by Matti as they 
occur.
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Energy Efficiency Standards for Battery Charging Sy stems
[Armin Wegener, FRIWO]

• US Department of Energy (DOE) published 81 FR 38266 (June 13, 2016) with effective 
date June 13, 2018. 

FRIWO have assessed the new DOE standard and have sent technical questions to 
DOE but still no replies. In discussion with colleagues and customers however, FRIWO 
think that they have a clear picture.

Notes from Armin in an email 27/02/2018 with attachments is filed in the EPSMA 
Members area for detailed information.

The email includes an Excel template. Note: From June 13th, 2018, this file must be 
completed for all chargers to be sold in the USA an d uploaded to the DOE 
website.

Also from June 13th, 2018, CEC are willing to accept no marking on the charger - if 
they are sold nationwide. (Previously the chargers must bear a "BC" marking) 

From FRIWO perspective the above are the latest developments regarding battery 
charger efficiency standards. There are no new developments in Europe or elsewhere 
in the world. 
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Accurate Efficiency Measurements [Hubert Schoenenberger, (PULS) (Project 
Champion), Milos Luptak, (Bel Power), Vlad Grigore, (Efore)].

• First Edition was issued to the web on 21 June 2015.

• Hubert added two chapters – ‘3-Phase Power Factor’ and ‘Power Sources’. This 
revision has been sent to the secretariat for MC review and approval by the MC 
meeting 5 June 2018 as a Second Edition.

CE Marking Guidance For Power Supplies
[Dominique Hessmann (Delta) (Project Champion), Bernhard Grub (XP-Power), 
Christian Hoesch (Siemens), Clemens Klemm (Siemens), Michael Raspotnig (PULS), 
'Esa Väkeväinen’ (Murrelektronik), David Collins (Artesyn), Diarmuid Hogan 
(Excelsys)].

• Comments from MC review have been incorporated in the report and it is with 
the secretariat for approval by the MC meeting 5 June 2018.
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Harmonic Current Emissions - Guide from the EPSMA November 2010. (‘PFC 
Guide’) [Milos Luptak (Champ) (Bel Power); Dave Collins  (Artesyn); Diarmuid Hogan 
(Excelsys)]

Update from EN 61000-3-2: 2006 to IEC 61000-3-2:2014 began in November 2015.
• Guide Title revised to: ‘PFC Harmonic Current Emissions – Guide to EN 61000-3-

2:2014’.

• The update which began November 2015 explains the changes since the First 
Edition and has sections on EMI, EMC, Harmonics, and PFC Topologies.
The revision has had TC review and the final edits have been approved by Dave 
Collins, Diarmuid Hogan and TC Chairman.

• This revision has been sent to the secretariat for MC review and approval by the MC 
meeting 5 June 2018 with the new title.
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New standard IEC 61204-7 edition 2.0.  ‘Safety of L ow-Voltage Switch Mode 
Power Supplies’ (Proposed in 22E/142/NP).

The TC endeavours to keep up to date with developments: 

• Thierry Pelikan of TDK-Lambda, Member of French mirror TC22X (Cenelec) 
and TC22 (IEC), has helped keep the TC and MC informed of 
developments. Also TDK-Lambda safety experts raised questions about IEC 
61204-7 Ed 2 and the implications to the industry of its issue.

• The chairman of IEC-SC22E, Holger Laible, has kept EPSMA informed with 
presentations and answering questions at every April/May TC from 2013 to 
2017.

• The TC will continue to keep in contact with IEC-SC22E chairman Holger 
Laible and IEC-SC22E member Clemens Klemm to follow developments.

2 June 2018 EPSMA TC report to MC 2Q18 on 5th June 2018 10
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HVDC-Systems for Telecom (380Vdc)
The TC maintains an interest in this. Diarmuid Hogan has sent a recent APEC 
paper which has been circulated and is to be added to the EPSMA Members Area.

Electric Lighting – LED applications [Armin Wegener]
Armin will present ‘DALI standard - IEC 62386 Digital Addressable Lighting 
Interface’ at the June 2018 TC.

Quality Assurance of Firmware in Digital Power Supp lies. 
Diarmuid Hogan will present ‘Introduction to IEC62304 –Software Life Cycle 
Processes for Medical Device software’ at the June 2018 TC.

UL/EN62368
Dave Collins will do an ‘Overview of IEC 62368-1’ at the November 2018 TC.

Wireless Charging
Matti will do a presentation on ‘Low Power Wireless Charging’ at the June TC.

2 June 2018 EPSMA TC report to MC 2Q18 on 5th June 2018 11
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Typical areas of interest reviewed at each TC meeti ng

- Solar & Wind Power
- Future Trends in Semiconductors: Juergen/Francesco
- Electric Vehicles/Standards: Vlad
- Photo Voltaic
- Electronic Lighting/LED: Armin
- International Standards and Directives: All
- High Power Charging: Interest expressed by TC. 
- EPSMA Publications: 

The TC reviews a list of these to ask whether any needs an update.
- Future Projects:

The TC asks whether there are new subjects to follow for publication     
or as a presentation to the TC.

2 June 2018 EPSMA TC report to MC 2Q18 on 5th June 2018 12
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• The next TC meeting - Monday 12 November 2018, the week of 
Electronica to be held 13-16 November 2018. 
https://electronica.de/index.html

The MC/AGM is to be held the next day, Tuesday 13 November 2018.  

• TC Venue PULS GmbH, Elektrastraße 6, 81925 Munich.

2 June 2018 EPSMA TC report to MC 2Q18 on 5th June 2018 13
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CE MARKING GUIDANCE FOR POWER SUPPLIES

PFC Harmonic Current Emissions – Guide to EN61000-3-2:2014

Accurate Efficiency Measurements

14
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Paul Conway
TC Chairman
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Power Supply Members

Astec/Artesyn FRIWO Bel Power Solutions TDK-Lambda

Convertec/Traco Inpotron PULS Vicor

Delta Elektronika Murrelektronik Salcomp XP Power

Delta Energy Systems Murata Siemens Bourns

Efore/Roal Phoenix Contact Nextys Block Transformatoren

Excelsys Powerbox Texas Instruments

Supplier Members

Infineon EPCOS

Affiliate Members

UP Madrid University of Nottingham Delft University of Technology 

ETH Zurich University of Padova SiQ
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23 full members, 2 supplier members and 6 affiliate members. 
12 MC members – blue in the above list. Must attend at least three meetings in the EPSMA financial year to get their discount
Frauenhofer Institute have requested membership information – with their lawyers (still)
.
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• No document sales ½ price offer continuing

• All 2018 fees now paid

• Bank at 1st March £39207.47

• 2016/2017 accounts now with Puls for audit

• Budget surplus now £3793 (down £200) assuming no document sales but saving on AGM 
meeting room
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Projected Income for 2017/2018
GBP Euros at £ = 1.12 Euro Comments

Members (25) 37,000 41440 Block, Murrelectronik have discounts

MC discounts (Assume 10) -3850 -4312

Interest 0 0

Report sales

Reversal of management discounts x 4  FY Yr
2016/2017 1540 1725

Total Income 34690 38853

Projected Expenditure 2016/2017

Secretariat Fees 17125 19180 Assumes 25 members £685/member

TC chairman Fees 9680 10842 Assumed same as last year

TC chairmans bonus 2904 3252 Assumed maximum paid

Bank Charges 150 168

Cenelec fee 438 500

TC project fees 0 0

TC meeting expenses 600 672

Website expenses 200 224 Hosting, webmail, SSL cost
MC meeting expenses 400 448 Meal + meeting room

Total Expenditure 31497 35286

Projected surplus 3193 3567
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• Winter newsletter added after last MC meeting

• More Powerbox product release features

• PSMA Committee news SCDB and ECDB – used?

• Password access change to website still needs resolving. Deadline August

• Website traffic is increasing – next slides

• No e-commerce sales yet

• Keep sending member news!
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MARCH 18 JUNE 18
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List of Members

Tech Pubs

Home

About EPSMA

Members area

Efficiency calculator

Efficiency calculator

Contact us

Membership details
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Tech Pubs

Home

List of Members

About EPSMA

Members Logos and links

Membership details

Efficiency calculator

Efficiency calculator

Industry Links
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Report from Michael Raspotnig Puls

• The status about the UL topics are as follows:
• UL published a new revision of the UL 508A in April 2018. Unfortunately one of the three topics, 

which we had submitted to UL a while ago, was not considered.
• Compared to UL 508, a power supply applying to UL 61010-2-201 is still not allowed to be loaded 

with more than 50% of its rated current in UL 508A panels. This is not acceptable and I 
immediately complained and got in touch with UL Northbrook.

• They shared my concerns and explained that this paragraph was overlooked and forgotten to be 
changed. They promised to provide a correction and clarification in June.

• I hope they will do so.
• I am working on the white paper for the transition from UL 508 to UL 61010-2-201. I almost have 

the German version ready and am working on the English version next. I plan to have it finished 
by end of the month.
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Further Actions?

• Original Tracopower comments
• Comments by Vicor
• Comments by UL
• Comments by PhoenixContact
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Issue 1. Deletion of concession to allow compliance with EN60950-1 and EN60065
EN 62368-1:2014/prAB:2018-01 - 64579 - Audio/video, information and communication technology equipment - Part 1: Safety 
requirements (IEC 62368-1:2014, modified).
Document is EN deviation to forthcoming IEC 62368-1 3rd Ed and it proposes to delete in EN 62368-1 below sentence, which will 
remain in IEC 62368-1 (3rd Ed) standard.
3. Modification to 4.1.1
Delete the following lines from 4.1.1
Components and subassemblies that comply with EN60950-1 or EN60065 are acceptable as part of equipment covered by this standard 
without further evaluation other than to give consideration to the appropriate use of the component subassembly in the end-product.
Note this paragraph will be deleted in edition 3 of this standard. It is added here to provide a smooth transition from the latest editions 
of EN60950-1 and EN60065 to the standard.
Issue 2. Overshoot on PSU outputs
(Tracopower) We have received information from our safety certification agency with regard to an issue with the standard IEC62368-1:
“Standard IEC 62368-1 does not allow any overshoot of the output in the excess above ES1 during single fault condition of non-
safeguard componentor during abnormal condition. If output goes in hiccup mode and pulse off time is below 3s, limits of 42,4Vpk 
shall not be exceeded (not 60Vd.c.!!). This might be a problem for power supplies with rated voltage of 48VDC or more. It also means 
that during update of IEC 60950-1 project to IEC 62368-1, all fault conditions which resulted in hiccup mode need to be verified.
Please note that IEC 60950-1 allowed excess above SELV for the first 200msec and there was a special conditions allowed for hiccup 
mode.”
(Tracopower) It is not clear to us where this requirement originates from but please be aware this will be almost technically impossible 
to acheive without doing extreme measurements.
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• Related to Issue 1 , CENELEC has proposed to remove 4.1.1 from Edition No. 2 also. The overall plan (by the Europeans) 
is that for EN 62368-1:2014 (Ed 2) by December 20, 2020 s-cl 4.1.1 would not be allowed, and that 4.1.1 also will not be 
included in Ed 3 EN 62368-1 when published later this year. The Ed No. 2 proposal is still circulating within CENELEC.

• https://www.cenelec.eu/dyn/www/f?p=104:110:1410634742579401::::FSP_ORG_ID,FSP_PROJECT,FSP_LANG_ID:12571
89,64579,25

• Related to Issue 2, the presentation of the issue is fairly accurate, although it appears to be a misinterpretation that 
repetitive pulse meets the definition of DC (and its 60 VDC allowance) under 62368-1. IEC TC108 is clarifying in Edition No. 
3 (see below for draft) that peak values apply to repetitive pulses (so when a non-safeguard component is shorted and 
results in hiccup mode with an off time of less than 3 seconds, essentially the ES1 peak value limit per 5.2.2.2 is 42.4 
Vpeak).

• UL recently addressed a similar question in the 62368-1 question forum area of our 62368-1 Toolkit, basing our response on 
the discussions/work going on in IEC TC108.

• https://62368-ul-solutions.com/engineers/update-62368-clause-5.2.2.5-states-that-voltage-cannot-go-over-42.4vpk-if-less-
than-3secs.-so,-does-this-mean-in-hiccup-mode-the-output-cannot-go-over-42.4vpk-therefore-a-48v-output-will-not-pass-to-
es1-this-is-different-to-60950/

• However, keep in mind, in many/most cases the 48 V output of a power supply is not directly user accessible (requiring 
classification as ES1). Therefore, even if the power supply output is greater than ES1, the system (equipment) likely can be 
shown to be 62368-1 compliant. This change from 60950-1 can impact some classifications of power supply outputs during 
certification, but does not necessarily require design changes.

• This dialogue reiterates my past recommendation that power supply manufacturers need to become more active on IEC 
TC108’s National Committees since 62368-1 is a consensus document and has been subjected to many rounds of technical 
review. If you want to join the ANSI US TAG (US NC function) for IEC TC108 let me know and I will have the TAG Secretary 
send you an application package.
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� Problem Description

� Corrective Action

ES-Classification and Signal Frequency in EN 62368-1

32
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� For determining the ES-limit of an ac-
voltage knowledge of the signal 
frequency is important.
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Problem Description
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Problem Description
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Block shaped voltage with 60kHz

Superimposed voltage peak 
- resonance frequency app. 5 MHz 
- duration max. 200ns



� Character of superimposed voltage peak:
� Precise real amplitude difficult to measure 

because of high current gradients linked to 
it (high EMI emission).

� Frequency much higher than base 
frequency of the block shaped signal.
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Problem Description
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� The voltage peak has a very high natural 
frequency.

� The duration of the voltage peak is very short 
and its energy is much lower than in the block 
shaped voltage signal.

� The limit from Table 4 should be chosen 
according to the natural frequency of the voltage 
peak signal! (PL – ie not the ‘block’ frequency 
which would give a lower limit)

� Suggestion for easy approach:
� Measurement of pulse duration (half period) 

of the voltage peak ® determination of 
frequency.

� Application of the limit in Table 4 according 
to the determined frequency.
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Corrective Action I:

36



� EMI disturbances lead to higher 
measured voltage peaks than in reality.

� Disturbances caused particularly by high 
gradients of current or voltage in the 
device.

� A sensible bandwidth limitation of the 
measurement system should be allowed.

� Suggestion: Bandwidth limitation of at 
least 100x switching frequency of base 
signal.
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Corrective Action II:
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� Problem Description

� Corrective Action

� Proposal for Standard
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Hiccup-Mode for Power-Supplies > 42,4V in EN 62368-1

38



� Following a Single Fault in a power supply the 
device may enter in hiccup mode (repetitive start 
pulses)

� For ES-Classification chapter 5.2.2.5 „Limits for 
repetitive pulses“ applies.

� If the pulse off time is < 3s a voltage limit of 
42,4Vpk applies (Table 8).

� Power supplies having a nominal output 
voltage > 42,4V and pulse off times less than 3s 
cannot meet the ES1 limit!
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Problem Description
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Problem Description

40

� In current EN 60950-1 Hiccup-Mode is 
addressed in chapter 2.2.3:

� Depending on time period t1 pulse off 
times <3s are permitted in order to 
achieve SELV.

� Question: Why should an accessible circuit accordin g to EN 60950-1 be a not accessible circuit 
according to EN62368-1?

Figure 2E.2 – Voltages in SELV circuits under single fault conditions for multiple pulses above 
V1
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Corrective Action

41

� Definition of required pulse off time depending on pulse 
on time in Table 8.

� As a result power supplies having a nominal 
voltage >42.4V which achieved SELV according to 
EN60950-1 can also meet ES1 according to 
EN62368-1.
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Proposal for Standard
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Pulse on time

�  20 ms 1 s

1 s

> 20 ms



� Problem Description

� Corrective Action

� Proposal for Standard
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Consideration of transients for ES-Classification in EN 62368-1

43



� ES-Classification is done for normal 
operation and for single fault condition

� Single faults are usually established by 
contactor or switch.

� At the point in time when the single fault 
occurs the following happens:

� Transient voltages/currents (discharge 
of capacitors)

� Switching noise / switching spikes

� Measured voltage characteristic is 
not/hardly reproducible.
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Problem Description
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� Limits in chapter 5.2.1 Table 4 are only 
applicable for steady state

� Limits for Single Pulses in chapter 5.2.2.4 
are not applicable for transients (see Note 
2)

� International Electrotechnical Vocabulary, IEV:

� Which limit applies?

� When does a valid measurement start?
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Problem Description
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� Suggestion  

� No consideration of measured values during the first 
10ms after occurrence of a single fault. 

� Rationale

� Noise on measurement can happen at the point in 
time when single fault is established. False 
measurement!

� A time of 10 ms can be seen as uncritical, because:
� Figures 20 and 22 in IEC60479-1 for  

permissible touch current depending on duration 
start only at 10ms.

� Tripping time RCCB (Residual Current operated 
Circuit-Breaker) for personnel protection = 40ms 
(IEC61008-1)
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Corrective Action

46

Touch current
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� Rationale

� Other for power supplies relevant standards permit high voltages for short 
time after a single fault:
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Corrective Action

47

EN60950-1:
� High voltages for times up to 

10 ms permitted



� Rationale

� Other for power supplies relevant standards permit high voltages for short 
time after a single fault:
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Corrective Action
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EN61010-1:
� Limits for times shorter than 

30ms not defined.
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Proposal for Standard
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• UL have agreed to attend the AGM This is an opportunity for members to discuss with them 
concerns about their service and pricing.

• Plan of action to coordinate comments and present to UL
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Comment from SiQ
• During TC108 HBSDT meeting in Brussels we were also informed about forthcoming ACOS

meeting about power supplies – comparison of safety requirements for SMPSs from different 
standards. What is the position of EPSMA on this subject? Is any representative attending 
this meeting? I believe this is important subject for power supply manufacturers and EPSMA 
should take part of it.

• Unfortunately, ACOS have not allowed EPSMA to attend as an observer. Will someone from 
the TC attend as an IEC technical committee member?
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• Data Protection actions
• Conference call meeting arrangements
• Electronica AGM date and time


