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Foreword 

This document (EN 60661:2014) consists of the text of IEC 60661:1999 + A1:2003 + A2:2005 prepared by 
IEC/SC 59G "Small kitchen appliances" (merged in IEC/SC 59L) and IEC/SC 59L "Small household 
appliances" of IEC TC 59 "Performance of household and similar electrical appliances", together with the 
common modifications prepared by working group CLC/TC 59X/WG 15 "Coffee makers" of CLC/TC 59X 
"Performance of household and similar electrical appliances". 

The following dates are fixed: 

• latest date by which this document has to be 
implemented 
at national level by publication of an identical 
national standard or by endorsement 

(dop) 2015-05-02 

• latest date by which the national standards conflicting 
with this document have to be withdrawn 

(dow) 2016-11-25 

 

Clauses, subclauses, notes, tables, figures and annexes which are additional to those in IEC 60661:1999 + 
A1:2003 + A2:2005 are prefixed “Z”. 

This document supersedes EN 60661:2001 + A1:2003 + A2:2005. 

EN 60661:2014 includes the following significant technical changes with respect to EN 60661:2001 and its 
amendments: EN 60661:2014 now takes into account Mandate M/495 "Standardisation mandate to CEN, 
CENELEC and ETSI under Directive 2009/125/EC relating to harmonised standards in the field of Ecodesign" 
and its Annex A. 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 
rights. CENELEC [and/or CEN] shall not be held responsible for identifying any or all such patent rights. 

This document has been prepared under a mandate given to CENELEC by the European Commission and the 
European Free Trade Association, and supports essential requirements of EU Directive(s). 

Endorsement notice 

The text of the International Standard IEC 60661:1999 + A1:2003 + A2:2005 was approved by CENELEC as a 
European Standard with agreed common modifications. 
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Annex ZA 
(normative)  

 
Specification of cups 

ZA.1 General 

Standardization of coffee cups for 0,12 l coffee and 0,04 l espresso is necessary in order to minimise the 
influence of the used cup on energy measurement for coffee appliances. The main factor of influence is the 
in-cup temperature measurement. The critical parameters influencing the in-cup temperature are the cup 
geometry, the cup mass and the cup material. Therefore, cups complying with ZA.2 to ZA.4 shall be used. 

ZA.2 Cup geometry 

Regular cups shall be as in Figure ZA.1. 

 

Figure ZA.1 — Regular cup 

75 mm – 78 mm 

Ø 45 mm – 50 mm 

Ø 60 mm – 65 mm 

}

~
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Expresso cups shall be as in Figure ZA.2. 

 

Figure ZA.2 — Expresso cup 

NOTE Width on top measured just below collar, on bottom just above radius, height at same points. 

ZA.3 Cup mass 

Regular cup:  0,12 l, 2,5 g – 4,0 g,  

Espresso cup: 0,04 l, 1,5 g – 2,5 g. 

ZA.4 Cup material 

Polystyrene >PS< 

45 mm – 65 mm 

Ø 38 mm – 42 mm 

Ø 44 mm – 50 mm 

}

~
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  6FRSH DQG REMHFW
  1RUPDWLYH UHIHUHQFHV
� 'HILQLWLRQV
� *ULQGLQJ GHJUHHV
� /LVW RI PHDVXUHPHQWV DQG DVVHVVPHQW RI SHUIRUPDQFH
� *HQHUDO FRQGLWLRQV IRU WKH PHDVXUHPHQWV
� 2YHUDOO GLPHQVLRQV
� 0DVV
� /HQJWK RI IOH[LEOH FRUG

2SHUDWLQJ HOHPHQWV
&DSDFLWLHV
0DLQWHQDQFH RI WKH FRIIHH PDNHU DQG H[FKDQJH RI ZHDULQJ SDUWV

� &OHDQLQJ
� ,QVWUXFWLRQV
� 4XDQWLW\ RI FRIIHH SURGXFHG ZLWK PD[LPXP TXDQWLW\ RI FROG ZDWHU
� 4XDQWLW\ RI FRIIHH SURGXFHG ZLWK PLQLPXP TXDQWLW\ RI FROG ZDWHU
� 7LPH WR SUHSDUH PD[LPXP TXDQWLW\ RI FRIIHH
� 7LPH WR SUHSDUH PLQLPXP TXDQWLW\ RI FRIIHH
� 7HPSHUDWXUH RI WKH FRIIHH

0HDVXUHPHQW ZLWK WKH PD[LPXP TXDQWLW\ RI JURXQG FRIIHH
5HVLGXDO ZDWHU
3RXULQJ RXW RI WKH FRIIHH SURSHU KDQGOLQJ

� 4XDOLW\ RI WKH FRIIHH
� $GGLWLRQDO WHVWV RI HVSUHVVR FRIIHH PDNHUV
� 'HVFDOLQJ WHVW
� (QHUJ\ FRQVXPSWLRQ
� 6WHDP IXQFWLRQ WR IURWK XS PLON DQG WR KHDW XS ZDWHU

)LJXUH ± 0DUNLQJV IRU OHYHOV   �
)LJXUH  ± 7HVW DVVHPEO\ VWHDP IXQFWLRQ

} ~Annex ZA (normative) Specification of cups

} ~Bibliography      .......................................................................................................................................
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 7KH ,QWHUQDWLRQDO (OHFWURWHFKQLFDO &RPPLVVLRQ ,(&  LV D ZRUOGZLGH RUJDQL]DWLRQ IRU VWDQGDUGL]DWLRQ FRPSULVLQJ
DOO QDWLRQDO HOHFWURWHFKQLFDO FRPPLWWHHV ,(& 1DWLRQDO &RPPLWWHHV 7KH REMHFW RI ,(& LV WR SURPRWH
LQWHUQDWLRQDO FR RSHUDWLRQ RQ DOO TXHVWLRQV FRQFHUQLQJ VWDQGDUGL]DWLRQ LQ WKH HOHFWULFDO DQG HOHFWURQLF ILHOGV  7R
WKLV HQG DQG LQ DGGLWLRQ WR RWKHU DFWLYLWLHV  ,(& SXEOLVKHV ,QWHUQDWLRQDO 6WDQGDUGV 7HFKQLFDO 6SHFLILFDWLRQV
7HFKQLFDO 5HSRUWV  3XEOLFO\ $YDLODEOH 6SHFLILFDWLRQV 3$6  DQG *XLGHV KHUHDIWHU UHIHUUHG WR DV ³,(&
3XEOLFDWLRQ V ´ 7KHLU SUHSDUDWLRQ LV HQWUXVWHG WR WHFKQLFDO FRPPLWWHHV� DQ\ ,(& 1DWLRQDO &RPPLWWHH LQWHUHVWHG
LQ WKH VXEMHFW GHDOW ZLWK PD\ SDUWLFLSDWH LQ WKLV SUHSDUDWRU\ ZRUN  ,QWHUQDWLRQDO  JRYHUQPHQWDO DQG QRQ
JRYHUQPHQWDO RUJDQL]DWLRQV OLDLVLQJ ZLWK WKH ,(& DOVR SDUWLFLSDWH LQ WKLV SUHSDUDWLRQ  ,(& FROODERUDWHV FORVHO\
ZLWK WKH ,QWHUQDWLRQDO 2UJDQL]DWLRQ IRU 6WDQGDUGL]DWLRQ ,62  LQ DFFRUGDQFH ZLWK FRQGLWLRQV GHWHUPLQHG E\
DJUHHPHQW EHWZHHQ WKH WZR RUJDQL]DWLRQV

 7KH IRUPDO GHFLVLRQV RU DJUHHPHQWV RI ,(& RQ WHFKQLFDO PDWWHUV H[SUHVV  DV QHDUO\ DV SRVVLEOH  DQ LQWHUQDWLRQDO
FRQVHQVXV RI RSLQLRQ RQ WKH UHOHYDQW VXEMHFWV VLQFH HDFK WHFKQLFDO FRPPLWWHH KDV UHSUHVHQWDWLRQ IURP DOO
LQWHUHVWHG ,(& 1DWLRQDO &RPPLWWHHV

�  ,(& 3XEOLFDWLRQV KDYH WKH IRUP RI UHFRPPHQGDWLRQV IRU LQWHUQDWLRQDO XVH DQG DUH DFFHSWHG E\ ,(& 1DWLRQDO
&RPPLWWHHV LQ WKDW VHQVH :KLOH DOO UHDVRQDEOH HIIRUWV DUH PDGH WR HQVXUH WKDW WKH WHFKQLFDO FRQWHQW RI ,(&
3XEOLFDWLRQV LV DFFXUDWH ,(& FDQQRW EH KHOG UHVSRQVLEOH IRU WKH ZD\ LQ ZKLFK WKH\ DUH XVHG RU IRU DQ\
PLVLQWHUSUHWDWLRQ E\ DQ\ HQG XVHU

�  ,Q RUGHU WR SURPRWH LQWHUQDWLRQDO XQLIRUPLW\  ,(& 1DWLRQDO &RPPLWWHHV XQGHUWDNH WR DSSO\ ,(& 3XEOLFDWLRQV
WUDQVSDUHQWO\ WR WKH PD[LPXP H[WHQW SRVVLEOH LQ WKHLU QDWLRQDO DQG UHJLRQDO SXEOLFDWLRQV $Q\ GLYHUJHQFH
EHWZHHQ DQ\ ,(& 3XEOLFDWLRQ DQG WKH FRUUHVSRQGLQJ QDWLRQDO RU UHJLRQDO SXEOLFDWLRQ VKDOO EH FOHDUO\ LQGLFDWHG LQ
WKH ODWWHU

�  ,(& SURYLGHV QR PDUNLQJ SURFHGXUH WR LQGLFDWH LWV DSSURYDO DQG FDQQRW EH UHQGHUHG UHVSRQVLEOH IRU DQ\
HTXLSPHQW GHFODUHG WR EH LQ FRQIRUPLW\ ZLWK DQ ,(& 3XEOLFDWLRQ

�  $OO XVHUV VKRXOG HQVXUH WKDW WKH\ KDYH WKH ODWHVW HGLWLRQ RI WKLV SXEOLFDWLRQ

�  1R OLDELOLW\ VKDOO DWWDFK WR ,(& RU LWV GLUHFWRUV  HPSOR\HHV  VHUYDQWV RU DJHQWV LQFOXGLQJ LQGLYLGXDO H[SHUWV DQG
PHPEHUV RI LWV WHFKQLFDO FRPPLWWHHV DQG ,(& 1DWLRQDO &RPPLWWHHV IRU DQ\ SHUVRQDO LQMXU\  SURSHUW\ GDPDJH RU
RWKHU GDPDJH RI DQ\ QDWXUH ZKDWVRHYHU  ZKHWKHU GLUHFW RU LQGLUHFW  RU IRU FRVWV LQFOXGLQJ OHJDO IHHV  DQG
H[SHQVHV DULVLQJ RXW RI WKH SXEOLFDWLRQ  XVH RI  RU UHOLDQFH XSRQ  WKLV ,(& 3XEOLFDWLRQ RU DQ\ RWKHU ,(&
3XEOLFDWLRQV

�  $WWHQWLRQ LV GUDZQ WR WKH 1RUPDWLYH UHIHUHQFHV FLWHG LQ WKLV SXEOLFDWLRQ  8VH RI WKH UHIHUHQFHG SXEOLFDWLRQV LV
LQGLVSHQVDEOH IRU WKH FRUUHFW DSSOLFDWLRQ RI WKLV SXEOLFDWLRQ

� $WWHQWLRQ LV GUDZQ WR WKH SRVVLELOLW\ WKDW VRPH RI WKH HOHPHQWV RI WKLV ,(& 3XEOLFDWLRQ PD\ EH WKH VXEMHFW RI
SDWHQW ULJKWV  ,(& VKDOO QRW EH KHOG UHVSRQVLEOH IRU LGHQWLI\LQJ DQ\ RU DOO VXFK SDWHQW ULJKWV

,QWHUQDWLRQDO 6WDQGDUG ,(& � ��  KDV EHHQ SUHSDUHG E\ VXEFRPPLWWHH ��*� 6PDOO NLWFKHQ
DSSOLDQFHV  RI ,(& WHFKQLFDO FRPPLWWHH ��� 3HUIRUPDQFH RI KRXVHKROG HOHFWULFDO DSSOLDQFHV  

7KLV FRQVROLGDWHG YHUVLRQ RI ,(& � ��  LV EDVHG RQ WKH VHFRQG HGLWLRQ ��� >GRFXPHQWV
��* �� )',6 DQG ��* � 59'@  LWV DPHQGPHQW  �  >GRFXPHQWV ��* � )',6 DQG
��* � 59'@ DQG LWV DPHQGPHQW  �  >GRFXPHQWV ��/ )',6 DQG ��/ � 59'@  

,W EHDUV WKH HGLWLRQ QXPEHU  

$ YHUWLFDO OLQH LQ WKH PDUJLQ VKRZV ZKHUH WKH EDVH SXEOLFDWLRQ KDV EHHQ PRGLILHG E\
DPHQGPHQWV DQG  
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7KH FRPPLWWHH KDV GHFLGHG WKDW WKH FRQWHQWV RI WKH EDVH SXEOLFDWLRQ DQG LWV DPHQGPHQWV ZLOO
UHPDLQ XQFKDQJHG XQWLO WKH PDLQWHQDQFH UHVXOW GDWH LQGLFDWHG RQ WKH ,(& ZHE VLWH XQGHU
KWWS� ZHEVWRUH LHF FK  LQ WKH GDWD UHODWHG WR WKH VSHFLILF SXEOLFDWLRQ  $W WKLV GDWH  
WKH SXEOLFDWLRQ ZLOO EH

� UHFRQILUPHG  
� ZLWKGUDZQ  
� UHSODFHG E\ D UHYLVHG HGLWLRQ  RU
� DPHQGHG  

}

~

Introduction 
IEC 60661:2006-02  (consolidated edition of IEC  60661:1999 + A1:2003 + A2:2005)  focuses  mainly on filter 
coffee makers; capsule & pad makers are completely missing, and  many clauses cannot be applied to them. 
Therefore, a complete reworking of the standard could solve that inadequate status; this will be done later. 
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 6FRSH DQG REMHFW

7KLV ,QWHUQDWLRQDO VWDQGDUG DSSOLHV WR HOHFWULF FRIIHH PDNHUV IRU KRXVHKROG DQG VLPLODU XVH  ,W
GRHV QRW DSSO\ WR DSSOLDQFHV GHVLJQHG H[FOXVLYHO\ IRU FRPPHUFLDO RU LQGXVWULDO XVH  

7KH REMHFW RI WKLV VWDQGDUG LV WR VWDWH DQG WR GHILQH WKH PDLQ SHUIRUPDQFH FKDUDFWHULVWLFV
ZKLFK DUH RI LQWHUHVW WR WKH XVHU DQG WR GHVFULEH WKH VWDQGDUG PHWKRGV IRU PHDVXULQJ WKHVH
FKDUDFWHULVWLFV

7KLV VWDQGDUG LV FRQFHUQHG QHLWKHU ZLWK VDIHW\ QRU SHUIRUPDQFH UHTXLUHPHQWV

7DNLQJ LQWR DFFRXQW WKH GHJUHH RI DFFXUDF\ DQG UHSHDWDELOLW\  GXH WR YDULDWLRQV LQ WLPH DQG
RULJLQ RI WHVW PDWHULDOV DQG LQJUHGLHQWV DQG WKH LQIOXHQFH RI WKH VXEMHFWLYH MXGJHPHQW RI WHVW
RSHUDWRUV WKH GHVFULEHG WHVW PHWKRGV PD\ EH DSSOLHG PRUH UHOLDEO\ IRU FRPSDUDWLYH WHVWLQJ RI
D QXPEHU RI DSSOLDQFHV DW DSSUR[LPDWHO\ WKH VDPH WLPH  LQ WKH VDPH ODERUDWRU\  E\ WKH VDPH
RSHUDWRU DQG ZLWK WKH VDPH XWHQVLOV  UDWKHU WKDQ IRU WHVWLQJ VLQJOH DSSOLDQFHV LQ GLIIHUHQW
ODERUDWRULHV

127(  6LPLODU XVH GHQRWHV XVH LQ SUHPLVHV RWKHU WKDQ KRXVHKROG  IRU H[DPSOH RIILFHV  ZKHUH WKH DSSOLDQFH LV
XVHG LQ D VLPLODU ZD\ WR QRUPDO KRXVHKROG XVH

127( 7KH PHDVXULQJ PHWKRGV RI WKLV VWDQGDUG DUH VSHFLILF WR FRIIHH PDNHUV ZLWK D YLHZ WR WKH IROORZLQJ W\SHV
RI FRIIHH SHUFRODWRU  ILOWHU W\SH FRIIHH PDNHUV DQG HVSUHVVR FRIIHH PDNHUV �
WKH\ PD\ KRZHYHU EH XVHG IRU FRIIHH PDNHUV KDYLQJ RWKHU V\VWHPV  DV IDU DV WKLV LV UHDVRQDEOH

 1RUPDWLYH UHIHUHQFHV

BBBBBBBBBBB
7R EH SXEOLVKHG

and capsule and pod/pad makers} ~

The following documents, in whole or in part, are normatively referenced in this document and are 
indispensable for its application. For dated references, only the edition cited applies. For undated references, 
the latest edition of the referenced document (including any amendments) applies. 

EN 50564:2011, Electrical and electronic household and office equipment – Measurement of low power 
consumption (IEC 62301:2011, mod.) 

EN 60584-2, Thermocouples – Part 2: Tolerances (IEC 60584-2) 

EN ISO 3696:1995, Water for analytical laboratory use –  Specification and test methods  (ISO  3696:1987)  

ISO 3972:1991, Sensory analysis – Methodology – Methods of investigating sensitivity of taste 

ISO 4121:1987, Sensory analysis – Methodology – Evaluation of food products by methods using scales  

}

~
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� 'HILQLWLRQV

)RU WKH SXUSRVH RI WKLV VWDQGDUG WKH IROORZLQJ GHILQLWLRQV DSSO\�

�  
FRIIHH PDNHU
DSSOLDQFH WR SUHSDUH FRIIHH

�
FRIIHH SHUFRODWRU
FRIIHH PDNHU ZLWK D OLTXLG FRQWDLQHU DQG D VWUDLQHU RU EDVNHW IRU KROGLQJ JURXQG FRIIHH WKURXJK
ZKLFK WKH KHDWHG ZDWHU DVFHQGV LQ D ULVLQJ SLSH DQG IDOOV SDVVLQJ WKURXJK WKH JURXQG FRIIHH
LQWR WKH FRQWDLQHU LQ D FRQWLQXRXV SURFHVV

127( ,Q VRPH FRXQWULHV  WKLV W\SH RI FRIIHH PDNHU LV QDPHG ³FRIIHH EUHZHU´

� �
ILOWHU FRIIHH PDNHU
FRIIHH PDNHU ZLWK VHSDUDWH FRQWDLQHUV IRU ZDWHU DQG IRU WKH FRIIHH EUHZHG DQG ZLWK D ILOWHU
DUUDQJHG DERYH WKH FRIIHH FRQWDLQHU  7KH KHDWHG ZDWHU SDVVHV RQFH WKURXJK D ILOWHU FRQWDLQLQJ
JURXQG FRIIHH LQWR D FRQWDLQHU

� *ULQGLQJ GHJUHHV

)RU WKH SXUSRVH RI SHUIRUPDQFH WHVWLQJ RI FRIIHH PDNHUV  WKH JULQGLQJ GHJUHHV DUH GHILQHG DV
IROORZV  

D &2$56( PRUH WKDQ �   RI WKH JURXQGV DUH ODUJHU WKDQ �  PP�
E  0(',80 PRUH WKDQ �   RI WKH JURXQGV DUH ODUJHU WKDQ ��� PP EXW VPDOOHU WKDQ

�  PP�
F ),1( PRUH WKDQ �   RI WKH JURXQGV DUH VPDOOHU WKDQ ��� PP

7HVW VLHYHV

0HVK VL]H RI VLHYH
PP

�  

���

127( 7KH PHVK VL]HV DUH EDVHG RQ ,62 ',6 ��

3.Z1 
pressure coffee maker 
coffee maker with water heated and forced through ground coffee and filter by steam pressure or mechanical 
pump 

3.Z1.1 
espresso coffee maker 
coffee maker with heated water that is forced through ground coffee and filter by steam pressure, manual 
piston drive or mechanical pump, with a mechanical pump pressure equal to or higher than 10 bar 

3.Z1.2 
low pressure coffee maker 
coffee maker with heated water that is forced through ground coffee and filter by steam pressure, manual 
piston drive or mechanical pump, with mechanical pump pressure lower than 10 bar 

Note 1 to entry: Electrical "moka pot" coffee maker with water heated and forced through ground coffee and filter by 
steam pressure is a low pressure coffee maker. 

}

~
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� /LVW RI PHDVXUHPHQWV DQG DVVHVVPHQW RI SHUIRUPDQFH

± 2YHUDOO GLPHQVLRQV FODXVH �
± 0DVV FODXVH �
± /HQJWK RI IOH[LEOH FRUG FODXVH �
± 2SHUDWLQJ HOHPHQWV FODXVH 
± &DSDFLWLHV FODXVH 
± 0DLQWHQDQFH RI WKH FRIIHH PDNHU DQG H[FKDQJH RI ZHDULQJ SDUWV FODXVH 
± &OHDQLQJ FODXVH �
± ,QVWUXFWLRQV FODXVH �
± 4XDQWLW\ RI FRIIHH SURGXFHG ZLWK PD[LPXP TXDQWLW\ RI FROG ZDWHU FODXVH �
± 4XDQWLW\ RI FRIIHH SURGXFHG ZLWK PLQLPXP TXDQWLW\ RI FROG ZDWHU FODXVH �
± 7LPH WR SUHSDUH PD[LPXP TXDQWLW\ RI FRIIHH FODXVH �
± 7LPH WR SUHSDUH PLQLPXP TXDQWLW\ RI FRIIHH FODXVH �
± 7HPSHUDWXUH RI WKH FRIIHH FODXVH �
± 0HDVXUHPHQW ZLWK PD[LPXP TXDQWLW\ RI JURXQG FRIIHH FODXVH 
± 5HVLGXDO ZDWHU FODXVH 
± 3RXULQJ RXW RI WKH FRIIHH SURSHU KDQGOLQJ  FODXVH 
± 4XDOLW\ RI WKH FRIIHH FODXVH �
± $GGLWLRQDO WHVWV IRU HVSUHVVR FRIIHH PDNHUV FODXVH �
± 'HVFDOLQJ WHVW FODXVH �
± (QHUJ\ FRQVXPSWLRQ &ODXVH �
± 6WHDP IXQFWLRQ WR IURWK XS PLON DQG WR KHDW XS ZDWHU &ODXVH �

� *HQHUDO FRQGLWLRQV IRU WKH PHDVXUHPHQWV

8QOHVV RWKHUZLVH VSHFLILHG  WKH PHDVXUHPHQWV DUH PDGH XQGHU WKH IROORZLQJ FRQGLWLRQV�

± DPELHQW WHPSHUDWXUH�  °& ± � °&�

± FROG ZDWHU WHPSHUDWXUH� � °& ±  °&�
127( ,Q -DSDQ WKH FROG ZDWHU WHPSHUDWXUH LV �& � � �&

± LQSXW� UDWHG SRZHU LQSXW ±  �

± IUHTXHQF\� ±  �
± WHVW URRP� VXEVWDQWLDOO\ GUDXJKW IUHH�
± GXULQJ WKH WHVW WKH DPELHQW WHPSHUDWXUH VKDOO EH NHSW DW D FRQVWDQW OHYHO  ZLWK DGPLVVLEOH

GHYLDWLRQV ±  °&�
± SODFLQJ RI WKH DSSOLDQFH� RQ D PDWW EODFN SDLQWHG ZRRGHQ VXSSRUW  SURMHFWLQJ EH\RQG WKH

DSSOLDQFH E\ DW OHDVW �  PP RQ DOO VLGHV DQG DW OHDVW �  PP IURP WKH ZDOOV  

� 2YHUDOO GLPHQVLRQV

7KH RYHUDOO GLPHQVLRQV RI WKH DSSOLDQFH  OHQJWK  KHLJKW  ZLGWK RU GLDPHWHU  LQFOXGLQJ DQ\
FRQWUROV  KDQGOHV  FRQWURO NQREV RU RWKHU SURWUXVLRQV  WKH FRUG JXDUG RI DQ\ IOH[LEOH FRUG DQG
WKH DSSOLDQFH FRQQHFWRU RI DQ\ FRUG VHW VXSSOLHG ZLWK WKH DSSOLDQFH  VKDOO EH PHDVXUHG
DQG LQGLFDWHG LQ PLOOLPHWUHV

)RU HVSUHVVR FRIIHH PDNHUV  ILOWHU ER[HV DQG VWHDP WXEHV DUH QRW WDNHQ LQWR DFFRXQW  

BS EN 60661:2014 
EN 60661:2014 (E) – 10 –

#

$



� 0DVV

7KH PDVV RI WKH HPSW\ DSSOLDQFH ZLWK IOH[LEOH FRUG LV PHDVXUHG DQG LQGLFDWHG LQ NLORJUDPV WR
WKH QHDUHVW � NJ  

7KH PDVV LV PHDVXUHG ZLWK WKH DSSOLDQFH ILWWHG ZLWK DOO VXSSOLHG DFFHVVRULHV DQG UHDG\ IRU XVH  

� /HQJWK RI IOH[LEOH FRUG

7KH GLVWDQFH EHWZHHQ WKH HQWU\ SRLQWV WR WKH DSSOLDQFH DQG WKH SOXJ  LQFOXGLQJ DQ\ JXDUG  LV
PHDVXUHG DQG LQGLFDWHG LQ PHWUHV URXQGHG GRZQZDUGV WR � P

7KH H[LVWHQFH RI D FRUG VWRUDJH RU FRUG FKDPEHU IRU WKH IOH[LEOH VXSSO\ FRUG LV QRWHG  

2SHUDWLQJ HOHPHQWV

$Q LQVSHFWLRQ LV PDGH ZLWK UHJDUG WR WKH DUUDQJHPHQW  DFFHVVLELOLW\ DQG PDUNLQJV RI DOO WKH
RSHUDWLQJ HOHPHQWV LQFOXGLQJ WKH PHWKRGV RI RSHUDWLRQ DQG FRQWUROV  

7KH UHVXOWV RI WKLV LQVSHFWLRQ DUH QRWHG  

 &DSDFLWLHV

7KH PD[LPXP FDSDFLW\ RI WKH UHVHUYRLU RU WKH FRQWDLQHU LV PHDVXUHG DQG QRWHG  7KH OHYHO
PDUNHUV RQ WKH UHVHUYRLU RU FRQWDLQHU DUH QRWHG  7KH SRVLWLRQV RI WKH ILOOLQJ PDUNV IRU WKH
JURXQG FRIIHH DUH QRWHG  

 0DLQWHQDQFH RI WKH FRIIHH PDNHU DQG H[FKDQJH RI ZHDULQJ SDUWV

7KH HDVH RI PDLQWHQDQFH DQG H[FKDQJH RI SDUWV UHTXLULQJ UHSODFHPHQW E\ WKH XVHU  IROORZLQJ
WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV  DUH FKHFNHG DQG QRWHG  

� &OHDQLQJ

$IWHU WKH WHVWV RI FODXVHV � WR  D YLVXDO LQVSHFWLRQ VKDOO EH PDGH WR DVVHVV WKH OHYHO RI
GLIILFXOW\ RI FOHDQLQJ WKH DSSOLDQFH DQG WKH FRPSRQHQWV PDGH GLUW\ E\ ZDWHU DQG FRIIHH  WDNLQJ
LQWR DFFRXQW DVSHFWV VXFK DV OLVWHG LQ GHFUHDVLQJ RUGHU RI LPSRUWDQFH �

± GLVPDQWOLQJ WLPH QHHGHG DQG GLIILFXOW\ �
± HDV\ DFFHVVLELOLW\ WR ILOWHU KROGHU�
± HDV\ UHPRYDO RI ZDWHU WDQN DQG WUD\ FRQWDLQHU IRU GLUW\ ZDWHU DQG UHVLGXHV RI JURXQG FRIIHH�
± GLVKZDVKHU UHVLVWDQFH RI FRPSRQHQWV H J  MXJ  ILOWHU  FRQWDLQHU  ZDWHU WDQN  HWF �
± SUHVHQFH RI VSHFLDO FOHDQLQJ IHDWXUHV RU LQGLFDWLRQ RI VSHFLDO FOHDQLQJ RSHUDWLRQV JLYHQ LQ

WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV  

7KH RYHUDOO UHVXOWV RI WKHVH LQVSHFWLRQV VKDOO EH QRWHG  

)RU HVSUHVVR FRIIHH PDNHUV WKLV HYDOXDWLRQ VKDOO EH PDGH DIWHU ILYH EUHZLQJ F\FOHV DV VWDWHG LQ
FODXVH �  
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� ,QVWUXFWLRQV

,W LV QRWHG LI WKHUH DUH LQVWUXFWLRQV IRU XVH DQG LI WKH\ LQFOXGH WKH IROORZLQJ�

± D OLVW RI SDUWV WKDW DUH VXLWDEOH IRU XVH LQ WKH GLVKZDVKHU�
± LQVWUXFWLRQV UHODWLQJ WR WKH GLVSRVDO RI DQ\ UHVLGXDO ZDWHU WKDW FRXOG UHPDLQ IRU ORQJ SHULRGV

LQ WKH DSSOLDQFH�
± LQIRUPDWLRQ RQ WKH DPRXQW RI ZDWHU IRU RQH FXS RI ILOWHUHG FRIIHH DQG IRU RQH FXS RI

HVSUHVVR FRIIHH  
127(  ,W VKRXOG EH QRWHG LI LQ WKH LQVWUXFWLRQ WKHUH LV LQIRUPDWLRQ WKDW D FXS VL]H FRUUHVSRQGV WR � O IRU
ILOWHU FRIIHH DQG �� O IRU HVSUHVVR FRIIHH

127( ,Q -DSDQ WKH DPRXQW RI  O LV QRUPDOO\ XVHG IRU RQH FXS RI ILOWHUHG FRIIHH
± VSHFLDO LQVWUXFWLRQV IRU WKH SUHSDUDWLRQ RI D PLQLPXP DPRXQW RI FRIIHH�
± WKH PHWKRG DQG IUHTXHQF\ RI GHVFDOLQJ  

� 4XDQWLW\ RI FRIIHH SURGXFHG ZLWK PD[LPXP TXDQWLW\ RI FROG ZDWHU

7KH ZDWHU FRQWDLQHU LV ILOOHG ZLWK WKH PD[LPXP TXDQWLW\ RI FROG ZDWHU DV DVVLJQHG WR WKH
DSSOLDQFH E\ PDUNLQJV  ODEHOV RU VLPLODU LQVWUXFWLRQV RI WKH PDQXIDFWXUHU  ,Q WKH DEVHQFH RI
VXFK LQVWUXFWLRQV  WKH ZDWHU FRQWDLQHU LV ILOOHG ZLWK WKH PD[LPXP TXDQWLW\ RI FROG ZDWHU

7KH PD[LPXP TXDQWLW\ RI FROG ZDWHU LV GHWHUPLQHG DQG UHFRUGHG LQ OLWUHV  URXQGHG RII WR � O  

7KH JURXQG FRIIHH FRQWDLQHU LV ILOOHG DFFRUGLQJ WR WKH LQVWUXFWLRQV  ,Q WKH DEVHQFH RI VXFK
LQVWUXFWLRQV LW LV ILOOHG ZLWK �  J SHU OLWUH RI ZDWHU

7KH VL]H RI ILOWHU SDSHU  LWV SRVLWLRQLQJ DQG ILOOLQJ DUH DFFRUGLQJ WR WKH PDQXIDFWXUHU¶V
LQVWUXFWLRQV

127( 1RW DSSOLFDEOH IRU HVSUHVVR FRIIHH PDNHUV

127(  )RU WKLV WHVW  D UHSUHVHQWDWLYH W\SH RI FRIIHH WKDW LV QRUPDOO\ XVHG LQ WKDW FRXQWU\ LV WDNHQ

)RU WKH SXUSRVH RI WKLV WHVW PHGLXP JURXQG FRIIHH DV VSHFLILHG LQ FODXVH � LV XVHG  XQOHVV
RWKHUZLVH VWDWHG LQ WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV  

7KH FRIIHH PDFKLQH LV RSHUDWHG ZLWK DQ\ FRQWUROV WKDW LW PD\ FRQWDLQ VHW DW WKH SRVLWLRQ WKDW
SURGXFHV WKH VWURQJHVW FRIIHH  XQWLO�

± LQ WKH FDVH RI ILOWHU W\SHV  WKH PRPHQW DW ZKLFK WKH SHULRG EHWZHHQ WZR GURSV IDOOLQJ
FRQVHFXWLYHO\ LQWR WKH FRIIHH FRQWDLQHU LV DSSUR[LPDWHO\ V�

± LQ WKH FDVH RI SHUFRODWRUV ZLWK VWUHQJWK FRQWURO  WKLV GHYLFH RSHUDWHV XS WR WKH PRPHQW DW
ZKLFK WKH SHULRG EHWZHHQ WZR GURSV IDOOLQJ FRQVHFXWLYHO\ LQWR WKH FRIIHH FRQWDLQHU LV
DSSUR[LPDWHO\ V�

± LQ WKH FDVH RI RWKHU SHUFRODWRUV  WKH DSSOLDQFH LV GLVFRQQHFWHG IURP WKH VXSSO\ � PLQ DIWHU
SHUFRODWLRQ KDV VWDUWHG DQG WKHQ OHIW XS WR WKH PRPHQW DW ZKLFK WKH SHULRG EHWZHHQ WZR
GURSV IDOOLQJ FRQVHFXWLYHO\ LQWR WKH FRIIHH FRQWDLQHU LV DSSUR[LPDWHO\ V�

± LQ WKH FDVH ZKHQ GURSV RI FRIIHH DUH QRW YLVLEOH DW WKH HQG RI WKH EUHZLQJ WLPH  WKH
DSSOLDQFH LV OHIW IRU PLQ DIWHU WKH ODVW ZDWHU KDV FRPH RXW RI WKH KRW ZDWHU RXWOHW  

7KH TXDQWLW\ RI FRIIHH SURGXFHG LV PHDVXUHG DQG LQGLFDWHG LQ OLWUHV  URXQGHG RII WR � O  

7KH ORVV RI ZDWHU GXULQJ WKH SUHSDUDWLRQ RI FRIIHH VKDOO EH QRWHG  
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� 4XDQWLW\ RI FRIIHH SURGXFHG ZLWK PLQLPXP TXDQWLW\ RI FROG ZDWHU

$ IXUWKHU WHVW LV PDGH XQGHU WKH FRQGLWLRQV RI FODXVH �  EXW ZLWK WKH PLQLPXP TXDQWLW\ RI ZDWHU
DV VWDWHG LQ WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV  DQG WKH FRUUHVSRQGLQJ TXDQWLW\ RI JURXQG FRIIHH  
,Q WKH DEVHQFH RI LQVWUXFWLRQV  WKH WHVW LV PDGH ZLWK � O ZDWHU

,W VKDOO EH VWDWHG ZKHWKHU WKH FRIIHH PDNHU IXQFWLRQV SURSHUO\ XQGHU WKHVH FRQGLWLRQV  7KH
TXDQWLW\ RI FRIIHH SURGXFHG LV PHDVXUHG DQG LQGLFDWHG LQ OLWUHV  URXQGHG RII WR  O  

127( 1RW DSSOLFDEOH IRU HVSUHVVR FRIIHH PDNHUV

� 7LPH WR SUHSDUH PD[LPXP TXDQWLW\ RI FRIIHH

'XULQJ WKH WHVW RI FODXVH � WKH WRWDO RSHUDWLRQ WLPH LV PHDVXUHG DQG LQGLFDWHG LQ PLQXWHV DQG
VHFRQGV  URXQGHG RII WR WKH QHDUHVW  V  7KLV VKRXOG EH FRPSDUHG ZLWK DQ\ LQGLFDWLRQV LQ WKH
PDQXIDFWXUHU¶V LQVWUXFWLRQV DQG QRWHG  

127( 1RW DSSOLFDEOH IRU HVSUHVVR FRIIHH PDNHUV

� 7LPH WR SUHSDUH PLQLPXP TXDQWLW\ RI FRIIHH

'XULQJ WKH WHVW RI FODXVH � WKH WRWDO RSHUDWLRQ WLPH LV PHDVXUHG DQG LQGLFDWHG LQ PLQXWHV DQG
VHFRQGV  URXQGHG WR WKH QHDUHVW V

127( 1RW DSSOLFDEOH IRU HVSUHVVR FRIIHH PDNHUV

� 7HPSHUDWXUH RI WKH FRIIHH

2Q FRPSOHWLRQ RI WKH WHVW DFFRUGLQJ WR FODXVH � WKH WHPSHUDWXUH RI WKH FRIIHH SURGXFHG LV
PHDVXUHG LQ WKH FHQWUH RI WKH ORZHU KDOI RI WKH OLTXLG E\ PHDQV RI D ZDWHUWLJKW WKHUPRFRXSOH RU
HTXLYDOHQW GHYLFH  

,Q WKH FDVH RI FRIIHH PDNHUV ZLWK SURYLVLRQV WR NHHS FRIIHH KRW  KDOI RI WKH TXDQWLW\ LV WKHQ
SRXUHG RXW DV TXLFNO\ DV SRVVLEOH  

,Q WKH FDVH RI ILOWHU W\SH FRIIHH PDNHUV  WKH ILOWHU ZLWK WKH FRIIHH UHVLGXHV LV UHPRYHG DQG
UHSODFHG E\ D OLG  LI VXSSOLHG  

7KH FRIIHH FRQWDLQHU LV SXW RQ WKH ZDUPLQJ GHYLFH DJDLQ  7KH WHPSHUDWXUH RI WKH OLTXLG LV
PHDVXUHG DJDLQ DIWHU �  PLQ DQG DIWHU �  PLQ  7KH WKUHH WHPSHUDWXUHV PHDVXUHG DUH LQGLFDWHG
LQ GHJUHHV &HOVLXV ZLWK WKH FRUUHVSRQGLQJ WLPHV

,Q WKH FDVH RI D WKHUPRVWDWLFDOO\ FRQWUROOHG ZDUPLQJ GHYLFH WKH WHPSHUDWXUH LQ WKH FHQWUH RI WKH
FRIIHH LV UHFRUGHG GXULQJ �  PLQ DQG WKH DYHUDJH WHPSHUDWXUH LQ GHJUHHV &HOVLXV  LV LQGLFDWHG  

7KH WHPSHUDWXUH UHTXLUHG WR NHHS WKH FRIIHH KRW VKRXOG EH QRWHG  

127( )RU WHVWLQJ RI HVSUHVVR FRIIHH PDNHUV  VHH FODXVH �

 0HDVXUHPHQW ZLWK WKH PD[LPXP TXDQWLW\ RI JURXQG FRIIHH

7KH WHVW RI FODXVH � LV UHSHDWHG XVLQJ WKH PD[LPXP TXDQWLW\ RI JURXQG FRIIHH SRVVLEOH  
DFFRUGLQJ WR PDQXIDFWXUHU¶V LQVWUXFWLRQV  

,W LV GHWHUPLQHG DQG VWDWHG  LI WKH JURXQG FRIIHH FRQWDLQHU ILOWHU  FDQ KROG WKLV PD[LPXP
TXDQWLW\  ZKHWKHU LW KDV RYHUIORZHG RU LI WKH ILOWHU SDSHU KDV EHHQ SHUIRUDWHG  

127( 1RW DSSOLFDEOH IRU HVSUHVVR FRIIHH PDNHUV
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5HVLGXDO ZDWHU

$IWHU WKH PDFKLQH KDV FRROHG GRZQ WR URRP WHPSHUDWXUH  LW VKDOO EH GHWHUPLQHG ZKHWKHU
UHVLGXDO ZDWHU UHPDLQV LQ WKH FRIIHH PDNHU  7KH DPRXQW UHPDLQLQJ VKDOO EH LQGLFDWHG LQ
PLOOLOLWUHV URXQGHG XS WR WKH QHDUHVW PLOOLOLWUH  

3RXULQJ RXW RI WKH FRIIHH SURSHU KDQGOLQJ

7KH SRXULQJ RI FRIIHH LQWR FXSV  EDVHG RQ FRIIHH PDGH XVLQJ WKH PD[LPXP DPRXQW RI FROG
ZDWHU  VKDOO EH REVHUYHG DQG QRWHG  

,I SRVVLEOH  WKH SRXULQJ RXW VKDOO EH WHVWHG ZLWK DQG ZLWKRXW D OLG  XQOHVV RWKHUZLVH LQGLFDWHG E\
WKH PDQXIDFWXUHU

&RIIHH VKDOO EH SRXUHG RXW RI WKH FRIIHH PDNHU RU FROOHFWLQJ UHFHSWDFOH LQWR D FXS  DV LQ QRUPDO
SUDFWLFH  ZLWK DQ\ VRLOLQJ RI WKH PDFKLQH DQG LWV VXUURXQGLQJV QRWHG  

� 4XDOLW\ RI WKH FRIIHH

� %UHZLQJ WHPSHUDWXUH RI WKH FRIIHH

7KH EUHZLQJ WHPSHUDWXUH LV D FULWHULRQ RI WKH FRIIHH IODYRXU IRU WKH WDVWLQJ  

7KH PHDVXUHPHQW VKDOO EH FDUULHG RXW GXULQJ WKH WHVW DFFRUGLQJ WR FODXVH � LQ WKH FHQWUH RI
WKH FRIIHH ILOWHU DW  PP IURP WKH ERWWRP  ZKHQ D VWDELOLVHG WHPSHUDWXUH KDV EHHQ UHDFKHG  

127( 1RW DSSOLFDEOH IRU HVSUHVVR FRIIHH PDNHUV

127(  7KH EUHZLQJ WHPSHUDWXUH VKRXOG QRW EH OHVV WKDQ �� °& DQG QRW PRUH WKDQ �� °&

�  7DVWH RI WKH FRIIHH

$ KLJK TXDOLW\ RI FRIIHH ZLWK D PDMRU PDUNHW VKDUH VKRXOG EH XVHG IRU WHVW SXUSRVHV  ,W LV DOVR
SRVVLEOH WR XVH FRIIHH ZKLFK LV DYDLODEOH LQ JURXQG IRUP  7KH W\SH RI FRIIHH XVHG LV QRWHG  

,Q DFFRUGDQFH ZLWK WKH FRQGLWLRQV RI FODXVH �  WKH FRIIHH VKDOO EH SUHSDUHG ZLWK ZDWHU RI
PHGLXP KDUGQHVV FRPSO\LQJ ZLWK JUDGH � RI ,62����  IUHH IURP FKORULQH DQG RWKHU IRUHLJQ
IODYRXUV  $IWHU WKH WHUPLQDWLRQ RI WKH FRIIHH SUHSDUDWLRQ  WKH FRIIHH VKDOO EH VWLUUHG LQ WKH
FRQWDLQHU ZLWK D VSRRQ WKDW LV IUHH RI WDVWH  DQG WKHQ SRXUHG LQWR FXSV  (DFK FXS VKRXOG FRQWDLQ

� O RI FRIIHH  7KH FXS VKDOO EH FRGHG  

$V VRRQ DV WKH FRIIHH LQ WKH FXSV KDV FRROHG GRZQ WR �� °& ± � °&  WKH FRIIHH LV WDVWHG E\
VOXUSLQJ  

$ GHVFULSWLYH WHVW DFFRUGLQJ WR ,62 �  VKDOO EH FDUULHG RXW E\  QRQ SURIHVVLRQDO FRIIHH
WDVWHUV  7KH WDVWLQJ FDQ DOVR EH FDUULHG RXW E\ DW OHDVW � SURIHVVLRQDO FRIIHH WDVWHUV
7KH TXDOLILFDWLRQV RI WKH SURIHVVLRQDO FRIIHH WDVWHUV VKDOO EH GHWHUPLQHG DFFRUGLQJ WR ,62 ���  

6HSDUDWH LQGLFDWLRQV IRU WKH LQGLYLGXDO FXSV DUH PDGH E\ HDFK SHUVRQ IRU WKH IROORZLQJ
FKDUDFWHULVWLFV�

± WKH ULFKQHVV VWUHQJWK  ELWWHU VXEVWDQFHV
± WKH WDVWH DFLG �
± WKH RII WDVWH  

} ~EN
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7KH DVVHVVPHQW VKRXOG EH JUDGHG DV IROORZV�

± SRRU�
± OLWWOH�
± PLOG�
± ULFK�
± VWURQJ  

7KH DYHUDJH DVVHVVPHQW VKDOO EH UHFRUGHG  

$Q\ XQGLVVROYHG PDWWHU RU RII WDVWH  VXFK DV WKH WDVWH RI SODVWLF  PHWDO HWF  LQ WKH FRIIHH ZKLFK
LV QRWLFHDEOH VKDOO EH UHFRUGHG  

� $GGLWLRQDO WHVWV RI HVSUHVVR FRIIHH PDNHUV

� 7KH FRIIHH LV SUHSDUHG DFFRUGLQJ WR WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV  ,I WKH PDQXIDFWXUHU
GRHV QRW VSHFLI\ WKH TXDQWLI\ RI JURXQG WR EH XVHG  � J RI JURXQG FRIIHH SHU FXS VKDOO EH XVHG
IRU HVSUHVVR FRIIHH  

7KH PDQXIDFWXUHU¶V LQVWUXFWLRQV VKDOO EH IROORZHG  

)RU WKLV WHVW D UHSUHVHQWDWLYH W\SH RI HVSUHVVR FRIIHH ZKLFK LV QRUPDOO\ XVHG LQ WKDW FRXQWU\ LV
XVHG DQG UHFRUGHG  

7KH SRUFHODLQ FXS VKDOO KDYH D FDSDFLW\ RI �  ±  O DQG D ZDOO WKLFNQHVV RI � PP ±
� PP

� 7KH WHPSHUDWXUH RI WKH IUHVKO\ SUHSDUHG FRIIHH VKDOO EH PHDVXUHG LQ WKH PLGGOH RI WKH
FXS  GXULQJ WKH ILUVW DQG VHFRQG UXQ WKURXJK  EDVHG XSRQ D FXS YROXPH RI �� O  7KH FXSV
VKDOO EH SUHKHDWHG DFFRUGLQJ WR WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV  LI DQ\  

7KH DYHUDJH YDOXH RI WKH PHDVXUHG WHPSHUDWXUH VKDOO EH LQGLFDWHG  

� � ,I WZR FXSV RI FRIIHH FDQ EH ILOOHG DW WKH VDPH WLPH  LW VKDOO EH QRWHG LI WKHVH FXSV KDYH
EHHQ ILOOHG HTXDOO\  7KLV WHVW LV FDUULHG RXW DW OHDVW  WLPHV  7KH GLIIHUHQFHV VKRXOG EH
UHFRUGHG DQG H[SUHVVHG LQ PLOOLOLWUHV

� � 7KH WDVWH VKDOO EH GHWHUPLQHG DV LQ WKH FDVH RI FRIIHH PDNHUV �  

,Q DGGLWLRQ WKH YLVXDO LPSUHVVLRQ RI WKH FUHPD KDV WR EH DVVHVVHG XVLQJ WKH IROORZLQJ UDWLQJ
VFDOH�

� WKLFN FRYHULQJ DOO RYHU�
� DOO FRYHUHG ZLWK OLWWOH KROHV�
� SDWFK\ FRYHULQJ DOO RYHU�

 VSDUVHO\ FRYHUHG�
 QRQH  

7KH HVSUHVVR FRIIHH PDNHU VKDOO EH RSHUDWHG ZLWK D RQH FXS FDSDFLW\ DV ZHOO DV ZLWK WKH
PD[LPXP FXS FDSDFLW\
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� 'HVFDOLQJ WHVW

7KLV WHVW VKDOO EH FDUULHG RXW ZLWK D ILOWHU  EXW ZLWKRXW JURXQG FRIIHH DQG ZLWK D QRUPDO FRIIHH
FRQWDLQHU  7KH ZDWHU WKDW LV UXQ WKURXJK VKDOO EH GUDLQHG RII DQG GLVFDUGHG  

7KH WHVW VKDOO EH FDUULHG RXW XVLQJ IUHVK ZDWHU KDYLQJ D JHQHUDO KDUGQHVV RI DSSUR[LPDWHO\
�  PPRO O  

7KH FRIIHH PDNHU VKDOO EH ILOOHG ZLWK WKH PD[LPXP DPRXQW RI FROG ZDWHU DFFRUGLQJ WR
FODXVH �  D FROOHFWLQJ GHYLFH LQVHUWHG DQG WKH FRIIHH PDNHU VZLWFKHG RQ  :KHQ WKH ZDWHU KDV
UXQ WKURXJK LW LV GLVFDUGHG DQG WKH FRIIHH PDFKLQH LV OHIW VZLWFKHG RQ DQG DOORZHG WR UXQ GU\
7KH FRIIHH PDNHU VKDOO UHPDLQ VZLWFKHG RQ IRU � PLQ DQG WKHQ VZLWFKHG RII DQG DOORZHG WR
FRRO IRU � PLQ  

7KH DERYH F\FOH VKDOO EH FDUULHG RXW �  WLPHV  7KLV WHVW VKDOO EH UHSHDWHG �  WLPHV XVLQJ WKH
PLQLPXP DPRXQW RI FROG ZDWHU

'XULQJ WKLV WHVW  D GHVFDOLQJ SURFHVV VKDOO EH FDUULHG RXW DFFRUGLQJ WR WKH LQVWUXFWLRQV RI WKH
PDQXIDFWXUHU  ,I WKHUH DUH QR LQVWUXFWLRQV  WKH GHVFDOLQJ SURFHVV LV FDUULHG RXW ZKHQ WKH
EUHZLQJ WLPH KDV LQFUHDVHG E\   ,W VKDOO EH UHFRUGHG LI WKH LQVWUXFWLRQV LQFOXGH VXIILFLHQW
LQIRUPDWLRQ FRQFHUQLQJ GHVFDOLQJ DQG KRZ WKH GHVFDOLQJ DJHQW FDQ EH SRXUHG LQ DQG UHPRYHG
DW WKH HQG RI WKH GHVFDOLQJ SURFHVV

,I WKH LQVWUXFWLRQV GR QRW LQFOXGH DQ\ RU LQFOXGH LQVXIILFLHQW LQIRUPDWLRQ  GHVFDOLQJ DJHQWV IRU
HOHFWULF GRPHVWLF DSSOLDQFHV XVXDOO\ DYDLODEOH LQ WKH WUDGH DUH XVHG DFFRUGLQJ WR WKH
LQVWUXFWLRQV RI WKH PDQXIDFWXUHU RI WKH GHVFDOLQJ DJHQW  

$W WKH HQG RI WKH GHVFDOLQJ SURFHVV  WKH DSSOLDQFH VKDOO EH LQVSHFWHG DQG WKH WHVW DFFRUGLQJ WR
FODXVH � VKDOO EH UHSHDWHG  7KH FKDQJH RI SUHSDUDWLRQ WLPH VKDOO EH UHFRUGHG  

7KH IROORZLQJ VKDOO EH UHFRUGHG�

± WKH FKDQJH LQ SUHSDUDWLRQ WLPH FRPSDUHG ZLWK WKH WLPH QRWHG LQ FODXVH ��
± LI WKH FRIIHH PDNHU ZLWKVWDQGV WKH WHVWV ZLWKRXW DIIHFWLQJ LWV IHDWXUHV DQG IXQFWLRQV IRU XVH�
± LI WKH PDQXIDFWXUHU¶V LQVWUXFWLRQV LQFOXGH VXIILFLHQW LQIRUPDWLRQ RQ GHVFDOLQJ  LQFOXGLQJ KRZ

WKH GHVFDOLQJ DJHQW LV SRXUHG LQ DQG LV UHPRYHG DW WKH HQG RI WKH GHVFDOLQJ SURFHVV�
± WKH HDVH RI KDQGOLQJ  

� (QHUJ\ FRQVXPSWLRQ

Text deleted} ~

26.Z1 Special conditions and measurement accuracy 

26.Z1.1 Ambient temperature 

Ambient temperature condition for energy consumption measurements shall be 23 °C ± 2 °C. 

26.Z1.2 Storage of appliances 

Appliances are stored at ambient temperature for at least 6 h before measurements.  

}

~
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26.Z1.3 Energy measurement accuracy 

a) The energy measurements shall be accurate to ± 1,5 %. 

b) The resolution of energy measurements shall be 1 Wh or better. 

c) Standby and off mode are measured according to EN 50564:2011. 

For energy measurements during active modes, a) and b) are applicable. 

For appliances connected to more than one phase, the power measurement instrument shall be equipped to 
measure total power of all phases connected. 

26.Z1.4 Weighing accuracy 

The uncertainty of the balance for weighing filter coffee shall be less than or equal to 1,0 g. 

The uncertainty of the balance for weighing the mass of brewed coffees and steaming water for pressure 
coffee makers shall be less than or equal to 0,1 g.  

}

26.Z1.5 Temperature measurement accuracy 

The uncertainty of the temperature measurements relevant for energy measurements – ambient and water or 
coffee – shall be less than or equal to ± 1,5 K. 

Temperature measurement shall be conducted in line with EN 60584-2. 

26.Z2 Pressure coffee makers 

26.Z2.1 Categories and designations 

Categories and designations of coffee makers that are to be measured as "pressure coffee makers" are fully 
automatics, capsule, pod or pad makers, and makers with manual piston drive. "Moka pot" espresso coffee 
makers are not in the scope. 

26.Z2.2 Coffee period 

26.Z2.2.1 Preparations 

All features (such as auto-power-down, heating systems, grinding, brewing, rinsing, etc.) are to be set in 
factory default mode except the amount of coffee used per cup. 

The coffee beans used shall be 100 % Arabica. 

The capsules/pods/pads used are according to manufacturer’s instruction and shall be specified in the 
measurement report. 

The beakers used shall be as described in Annex ZA. 

Water temperature (Tw) in the reservoir shall be 23 °C ± 1 ºC. ~
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Water temperature (Tw) and ambient temperature (TA) are measured before start and reported. 

If the amount of coffee used per cup can be adjusted, the settings shall be as close to 40 g and 120 g as 
possible. The chosen settings shall be reported. 

26.Z2.2.2 Procedure 

 

Key 

RTU ready to use 
PMS power management system 

Figure Z1 – Coffee period, pressure makers 

If refilling water or emptying the (used) coffee grounds is needed during the measurement, this should be done 
in a waiting period. The temperature of the water shall be 23 °C ± 1 °C.  

Heat up 
from cold 

Brew 
40 g 

Brew 
120 g 

100 min measuring period 

RTU and/or standby depending on PMS  

Reactivate 
if necessary 

1  min 

Brew 
2 × 40 g 

Reactivate 
if necessary 

30 min 

 RTU 

40 min 

Measure 
energy used 

Measure total 
energy used 

}

~

The appliance is switched on and the energy consumption measurement starts and continues for 100 min ± 
2 s. 

The temperature of the coffee is measured within 5 s after serving and a short stirring in the middle of the 
plastic beaker, with a rod of negligible heat capacity. 

The first brewing cycle starts 60 s ± 2 s after the maker is ready for brewing. This is a 40 g coffee, and 
temperature (TC1) and mass of coffee (MC1) are measured and to be reported.  

In case the temperature does not reach 76 °C, a correction of the energy is made as described in 26.Z2.6.2. 

In case the actual coffee mass deviates from the nominal, a correction is made as described in 26.Z2.6.2. 

The second brewing cycle is done 60 s ± 2 s after the maker has finished the first brewing cycle. If needed, the 
maker is to be re-activated. This is a 120 g coffee, and temperature (TC2) and mass of coffee (MC2) are 
measured and to be reported. For makers where there is no possibility to change the cup size, two cups of 
same size are brewed, irrespectively of size. After that, the energy measurement shall continue without any 
further interaction until minute 30.  

30 min ± 2 s from start, the third brewing is made, a 2 x 40 g coffee is made. If needed, the maker is to be re-
activated. The mass of coffee (MC3) is measured and to be reported. After that, the energy measurement shall 
continue without any further interaction.  
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In case the maker can only make single coffees, the double coffees are replaced by 2 singles of the same 
weight to be made immediately in sequence. The mass of both coffees is measured and to be reported. 

40 min ± 2 s from start, the accumulated energy consumption is measured and to be reported (E40). 

100 min ± 2 s from start, the accumulated energy consumption is measured and to be reported (E100). 

26.Z2.3 Steam function 

26.Z2.3.1 Preparations 

The beaker used shall be as described in Annex ZA. 

The water temperature at the start in the beaker (TS) shall be 15 °C ± 2 °C. 

100 g ± 1 g water is heated up to 55 °C ± 2 ºC in the beaker. 

26.Z2.3.2 Procedure 

 

Figure Z2 — Steaming, pressure makers 

The steam function is started 60 s ± 2 s after a coffee brewing cycle has ended and the maker is ready to be 
used. The energy is measured from the moment the steam function is activated by pre-selection of steaming, 
opening the steam valve or pushing the steam button, until the moment the required water temperature in the 
beaker has been obtained.  

Brew 
40 g 

Wait 60 s ± 2 s  
after coffee  

brewing cycle ends 

Steam  
measurement 

cycle 

Reactivate 
if  

necessary 
Steam  

measurement 
cycle 

Steam  
measurement 

cycle 

Reactivate 
if  

necessary 

Reactivate 
if  

necessary 

Reactivate 
if  

necessary 
Brew 
40 g 

Brew 
40 g 

Wait 60 s ± 2 s  
after coffee  

brewing cycle ends 

Wait 60 s ± 2 s  
after coffee  

brewing cycle ends 

}

~

This cycle is done three times and the energy is measured (ES1, ES2, ES3) for each cycle. 

The water temperature at the start in the beaker (TS) shall be reported for each cycle. 

The temperature in the beaker shall be monitored continuously until the required temperature is reached. 
When the required temperature is reached, steaming is stopped and immediately the final temperature (TF) is 
measured in the middle of the beaker, after a short stirring, and to be reported. 

Each of the 3 steam cycles shall be started 60 s ± 2 s after a coffee brewing cycle. 

The initial water temperature in the beaker is measured and to be reported (TS1, TS2, TS3). 

The final water temperature in the beaker is measured and to be reported (TF1, TF2, TF3). 

Where it is not possible to start coffee brewing immediately after steaming, the manual's instructions shall be 
followed. 

In case of a milk-frothing device based on a venturi principle, the same procedure as above is followed. The 
air inlet at the venturi tube shall be blocked, if possible.  
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In case no steam tube exists, the following procedure is used. The milk jug (container) is filled with water of 
15 °C ± 2 °C. The process is started and continued until a mass of 110 g ± 1 g is in the beaker.  

NOTE The 10 g extra compensate for the condensed steam amount.  

26.Z2.4 Standby mode 

The power or energy measurement is started immediately after the maker has switched into its standby mode 
and according to EN 50564:2011. The value of Power in standby mode (Pstandby) over 1 h is to be recorded as 
Energy (Estandby). 

If a maker does not have a power management system including automatically switching to standby mode or 
off mode, the value of E100 – E40 shall be used as standby mode energy consumption for 1 h. 

If the maker has a power management system that switches the maker to off mode, the off mode power 
consumption is taken as standby power. 

26.Z2.5 Off mode 

The power or energy consumption in the off mode is measured according to EN 50564:2011. The value of 
Power in off position (Poff) over 1 h is to be recorded as Energy in off position (Eoff). 

If the maker does not have any off mode, the standby mode value is used for this value. 

26.Z2.6 Calculation of relative energy consumption 

26.Z2.6.1 Introduction 

The energy rating is calculated as a relation between the weighted sum of the measured values for functions 
as given in Table Z1 and the weighted sum of the benchmark energy values based. Weighting factors are set 
to represent the energy consumption during 24 h. 

}

~

26.Z2.6.2 Benchmark for coffee period 

Average weight (g) of brewed coffee: 

3

3

1
,∑

== n
nC

coffee

M
M  (1) 

 

Actual temperature (°C) of brewed coffee: 

2
21 CC

act
TTT +

=
 (2) 

If Tact is higher than 76 °C, (Tact - Tw) shall be set to 53 °C. When Tact is below 76 °C, the measured value 
Tc1 + Tc2 shall be used. 
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Corrected benchmark energy (Wh) for coffee period: 

readyhu
Wactcoffee

brewcoffee BTTM
BB &237680

+
−
−

⋅⋅=
  (3) 

Bbrew is to be used as energy benchmark for the brewings, Bhu&ready is to be used as energy benchmark for 
heating up and ready mode. 

Benchmark values Bbrew = 27,9 Wh, Bhu&ready = 43,5 Wh. 

26.Z2.6.3 Benchmark for steaming  

Average measured energy (Wh) for steaming: 

3

3

1
,∑

== n
nS

steam

E
E

 (4) 

Average temperature rise (°C): 

3

3

1

3

1
,,∑ ∑

= =

−
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nSnF

steam

TT
T

 (5) 

Corrected benchmark energy (Wh) for steaming: 

40
15 steam

steam
TB ∆

⋅=
 (6) 

NOTE The value of 15 Wh for steaming of 100 g water over ∆T 40 K has been found empirically. 

26.Z2.6.4 Relative energy consumption value 

Wi  = Weighting factor based on use frequency for function i 

}

~

EBi  = Benchmark energy value for function i 

Pi  = Function i available (yes=1, no=0) 

NOTE 1 Pi coefficient is used with steaming, rinsing and grinding. For other functions, Pi coefficient is set to 1. 

Ei  = Measured energy for function i 

NOTE 2 The theoretical energy content to heat up 100 g water from 15 °C to 55 °C is: 4,651 Wh + heating up 
thermoblock (e.g. 6,86 Wh + Losses (e.g. 30 W for 5' =  2,5 Wh)) = 14 Wh. During tests, 15 Wh has been found 
empirically. Therefore, 15 Wh is used as benchmark for steaming. 
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Table Z1 — Relative energy consumption values for functions of pressure coffee makers 

Index Function Subclause Wi EBi 
Wh 

Ei 

1 Coffee period 26.Z2.2 3 Bcoffee E100 

2 Steam function  26.Z2.3 1 Bsteam Esteam 

3 Standby mode  26.Z2.4 11 1 Estandby 

4 Off mode  26.Z2.5 8 0,5 Eoff 

5 Rinsing  - 1 3 0 a 

6 Grinding  - 1 2 0 b 
a Measured as a part of the heat up function. 

b Measured as a part of the coffee period. 

 

The energy consumption value is given by: 

(%)1006

1

6

1 ⋅
⋅⋅

⋅
=

∑

∑

=

=

i
iii

i
ii

rating

BWP

EW
E

 (7) 

26.Z3 Filter coffee makers 

26.Z3.1 Preparation 

All features (such as auto-power-down, heating systems, etc.) are to be set in factory default mode. 

Accessories, e.g. (thermos) jugs are to be used according to user's manual. 

26.Z3.2 Coffee period 

26.Z3.2.1 Preparations 

Measurements are performed without coffee powder and paper filter. In case of filter coffee makers with 
integrated coffee grinder, the grinder function shall not be part of the energy measurement procedure. 

If the maker provides a plastic or metal filter, this filter shall not be used unless necessary for the function of 
the appliance. 

}

~
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The rated amount of water (check mark, "max.", etc.) is filled into the reservoir. 

Energy consumption is corrected to a nominal amount of brewed coffee as described in 26.Z3.5.5. 

Water temperature (Tw) shall be 15 °C ±  2 °C.  

The mass of the jug is weighed and to be reported. 

Water temperature (Tw) is measured before start and to be reported. 

26.Z3.2.2 Procedure 

 

Figure Z3 — Coffee period, filter makers 

The appliance is switched on and the energy consumption measurement starts and continues for 100 min ± 
2 s. 

Brewing ends when the power measurement show a drastic drop in used power. Ending time and energy 
consumption Ebrew-meas is to be reported. The temperature of the processed (brewed) water TB1 is measured 
within 10 s, after stirring with a rod of negligible heat capacity, in the middle of the jug at approximately 1 cm 
from the bottom. Temperature TB1 is to be reported. 

The amount of brewed (processed) water Mbrew is determined by weighing the jug and subtracting its empty 
weight. Mbrew is to be reported.  

50 % ± 1 % of the processed water Mbrew is drained. If there is a lid supplied with the appliance to replace the 
filter with the coffee residues, it is now placed. The jug is placed back into the appliance within 30 s since 
brewing ended. 

30 min ± 10 s since brewing ended, temperature of the water in the jug (TB2) is measured, after a short stirring 
with a rod of negligible heat capacity, in the middle of the jug and is to be reported.  

Ambient temperature (TA) is measured and to be reported. 

Benchmark temperature values of brewed coffee and after 30 min are 80 °C and 76 °C, respectively. 
If measured values (referred to TW = 15 °C) are below, a correction is made as described in 26.Z3.5.2. 

Energy measurement is continued until 100 min ± 2 s from start and total energy consumption of the coffee 
period E100 is to be reported. 

26.Z3.3 Standby mode 

The power or energy measurement is started immediately after the coffee period has ended, and according to 
EN 50564:2011. The value of Pstandby over 1 h is to be recorded as Estandby. 

Start 
(switch on) 

Brewing ended: denote 
time, energy Ebrew meas, 
temperature and weight 
of output. Drain 50 %. 

30 min since brewing 
ended: denote 
temperature 

100 min from start: 
denote energy E100 

Brewing 30 min 

100 min measuring period 

}

~
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If a maker does not have a power management system including automatically switching to standby mode or 
off mode, the average of the power consumption during keeping hot shall be used as standby mode energy 
consumption for 1 h. 

If the maker has a power management system that switches the maker to off mode, the off mode power 
consumption is taken as standby power. 

26.Z3.4 Off mode 

The power or energy consumption in the off mode is measured according to EN 50564:2011. The value of Poff 
over 1 h is to be recorded as Eoff. 

If the maker does not have any off mode, the standby mode value is used for this value. 

26.Z3.5 Calculation of energy rating 

26.Z3.5.1 General 

The energy rating is calculated as a relation between the weighted sum of the measured values for functions 
as given in Table Z2 and the weighted sum of the benchmark energy values based on the current available 
technology. Weighting factors are set to represent the energy consumption during 24 h. 

26.Z3.5.2 Temperature correction of brewing energy 

If after brewing, the temperature difference (TB1 – TW) is below 65 °C, the brewing energy is corrected: 

Ebrew  =  Ebrew-meas  * (80 – 15) / (TB1 – TW) 

NOTE 1 80 °C is judged to be the minimal coffee temperature of filter coffee to allow an optimal filtering process. The 
relevant temperature increase by brewing is 80 °C – 15 °C = 65 °C. If the temperature difference after brewing (TB1 – TW) 
is 65 °C or higher, no correction is made, i.e. Ebrew  =  Ebrew-meas. 

NOTE 2 Real filter coffee preparation (with coffee powder) yields about 11 % higher brewing energy consumption, 
according to the amount of hot moist coffee powder remaining in the filter. 

26.Z3.5.3 Temperature correction of keeping hot energy 

The measured energy consumption Ekhot meas to keep 50 % of the brewed coffee (for test: of the processed 
water) hot is: 

Ekhot-meas  =  E100  –  Ebrew-meas    

NOTE 1 Filter coffee makers with thermos jug do not need active heating energy for keeping hot. In that case, 
Ekhot meas represents the standby or off mode energy consumption of the rest of the coffee period after brewing. 
Penalisation of too low keeping hot temperature of thermos jugs is based on brewing energy, see Note 3 below. 

If the temperature difference of coffee (water) to ambient (TB2 – TA) after 30 min is below 53 °C, the keeping 
hot energy is corrected: 

a) For makers with active heating to keep hot 

AB
measkhotkhot TT

EE
−
−

⋅= −
2

2376
 (See Note 2 below)      (8) 

}

~
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b) For makers with thermos jug 









−

−
−

⋅= 12376

2 AB
brewkhot TT

EE   (See Notes 2 and 3 below)     (9) 

NOTE 2 76 °C is the minimal coffee temperature value, the same as used for the correction of pressure coffee 
makers. At 23 °C nominal ambient temperature, the difference is 53 °C. If (TB2 – TA) is 53 °C or higher, no correction is 
made, i.e. Ekhot  =  Ekhot-meas. 

NOTE 3 Thermos jug makers: Penalisation by the relative temperature loss times the brewing energy instead of the 
actual energy content presumes a keeping hot efficiency below 100 %. The energy necessary to cover the losses of 
common jugs by common heating elements is much greater.  

If no correction is made for thermos jug makers, Ekhot is equal to the standby or off mode energy consumption since 
brewing ended. 

26.Z3.5.4 Temperature corrected energy for coffee period 

Ecp (Wh)  =  Ebrew   +  Ekhot 

26.Z3.5.5 Benchmark energy for coffee period 

Benchmark energy for the coffee period (Bcoffee) is calculated from the basic value Ecp900, which is the value for 
nominal capacity of 900 g of processed water and comprises also the energy consumption for active keeping 
hot.  

NOTE The basic benchmark energy (Wh) for coffee period represents the state of technology. 

Ecp900  =  125 Wh 

Benchmark energy (Wh) for coffee period: 

900900
brew

cpcoffee
MEB ⋅=  (10) 

26.Z3.5.6 Relative energy consumption value 

Wi  = Weighting factor based on use frequency for function i 

EBi  = Benchmark energy value for function i 

Pi  = Function i available (yes=1, no=0) 

NOTE Pi coefficient is used with steaming, rinsing and grinding. For other functions, Pi coefficient is set to 1. 

Ei  = Measured energy for function i 

}

~
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� 6WHDP IXQFWLRQ WR IURWK XS PLON DQG WR KHDW XS ZDWHU

7KH WHVW SURFHGXUH LV FRQVLGHUHG DV DSSOLFDEOH IRU UHSURGXFLEOH WHVWLQJ  

� 6WHDP IXQFWLRQ WR IURWK XS PLON

$ JODVV FRQWDLQHU ZLWK D WKLFNQHVV RI DERXW PP KDYLQJ DQ LQQHU GLDPHWHU RI �  PP � PP
DQG D KHLJKW RI �� PP � PP LV SODFHG SHUSHQGLFXODU DQG FHQWHUHG EHORZ WKH VWHDP WXEH RI
WKH DSSOLDQFH  

7KH GLVWDQFH RI WKH RXWOHW RI WKH VWHDP WXEH WR WKH LQQHU ERWWRP RI WKH FRQWDLQHU VKDOO EH
 PP � PP

$Q DPRXQW RI  O �  O RI ZDWHU LV SXW LQWR WKH JODVV FRQWDLQHU  DQG WKH ZDWHU OHYHO LV
PDUNHG DV OHYHO  $Q DGGLWLRQDO DPRXQW RI � O �  O LV WKHQ SXW LQWR WKH JODVV FRQWDLQHU  
DQG WKH ZDWHU OHYHO LV PDUNHG DV OHYHO  $Q H[WUD DPRXQW RI � O   O LV DGGHG RQ WRS RI
OHYHO DQG WKDW OHYHO LV PDUNHG DV OHYHO � IRU ZDWHU OHYHOV  VHH )LJXUH $ VXSSRUWLQJ VXUIDFH
KDYLQJ D WKHUPDO LVRODWLRQ PD\ EH XVHG VHH )LJXUH 

9DU\LQJ VWHDP WXEHV ZLWK GLIIHUHQW VWHDP QR]]OHV PD\ FDXVH GLIIHUHQFHV LQ OHYHOV  DQG �

Table Z2 — Energy rating values for functions of filter coffee makers 

Index Function Subclause Wi EBi 
Wh 

Ei 

1 Coffee period 26.Z3.2 2 Bcoffee Ecp 

2 Standby mode  26.Z3.3 12,67 0,5 Estandby 

3 Off mode  26.Z3.4 8 0,5 Eoff 

 

Test on sieve-machines should be done with only one coffee filling for the entire process. 

The energy rating value is given by:    
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*ODVV FRQWDLQHU

/HYHO �  O

/HYHO   O

,(&   �� �

)LJXUH  ± 0DUNLQJV IRU OHYHOV  �

0LON ZDWHU

6WHDP WXEH

6XSSRUWLQJ
VXUIDFH

$SSOLDQFH

,(&   ��� �

)LJXUH  ± 7HVW DVVHPEO\ VWHDP IXQFWLRQ

$IWHU WKDW WKH JODVV FRQWDLQHU LV HPSWLHG DQG GULHG  

7KH ZDWHU FRQWDLQHU RI WKH DSSOLDQFH LV WKHQ ILOOHG ZLWK WKH PD[LPXP TXDQWLW\ RI FROG ZDWHU DV
DVVLJQHG E\ PDUNLQJV  ODEHOV RU VLPLODU LQVWUXFWLRQV RI WKH PDQXIDFWXUHU  ,Q FDVH RI DEVHQFH RI
VXFK LQVWUXFWLRQV  WKH ZDWHU FRQWDLQHU LV ILOOHG ZLWK WKH PD[LPXP TXDQWLW\ RI FROG ZDWHU

,Q RUGHU WR DYRLG UHVLGXDO ZDWHU LQ WKH VWHDP YDOYH  WKH VWHDP IXQFWLRQ KDV WR EH RSHUDWHG
EHIRUH WKH WHVW DW OHDVW WKUHH WLPHV IRU DERXW � V

7KH JODVV FRQWDLQHU LV WKHQ ILOOHG ZLWK  O �  O RI KRPRJHQL]HG PLON ZLWK D IDW FRQWHQW RI
DSSUR[LPDWHO\ � �  DW D WHPSHUDWXUH RI � �& �  �&

$ ZDWHUWLJKW WKHUPRFRXSOH RI FODVV DFFRUGLQJ WR  DFFXUDWH WR � � . DQG
KDYLQJ D QRPLQDO GLDPHWHU RI � PP LV SODFHG EHVLGH WKH VWHDP WXEH DQG DSSUR[LPDWHO\ � PP
DZD\ DQG  PP EHORZ WKH PDUNLQJ IRU OHYHO RI WKH JODVV FRQWDLQHU  

} ~EN 60587-4-2
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7KH PDVV 0/ RI WKH JODVV FRQWDLQHU LQFOXGLQJ WKH PLON VKDOO EH GHWHUPLQHG RQ D EDODQFH
KDYLQJ DQ DFFXUDF\ RI DW OHDVW  J DQG UHFRUGHG  

7KH PDVV 0/  LV H[SUHVVHG LQ JUDPV

$IWHU WKDW WKH JODVV FRQWDLQHU LV SODFHG LQ WKH VDPH ZD\ DV GHVFULEHG IRU WKH PDUNLQJ
SURFHGXUH VHH )LJXUH 

7KH DSSOLDQFH LV RSHUDWHG ZLWK DQ\ FRQWUROV DW WKH SRVLWLRQV VSHFLILHG E\ WKH PDQXIDFWXUHU  ,Q
DEVHQFH RI VXFK LQVWUXFWLRQV  WKH VWHDP IXQFWLRQ LV RSHUDWHG DW WKH PD[  VHWWLQJ RI WKH VWHDP
IXQFWLRQ  

7KH VWHDP IXQFWLRQ RI WKH DSSOLDQFH LV WKHQ RSHUDWHG XQWLO WKH XSSHU OHYHO RI WKH IURWKHG XS PLON
UHDFKHV WKH PDUNHG OHYHO �  

7KH WLPH W) WR IURWK XS WKH PLON WR OHYHO � GRXEOH YROXPH  VKDOO EH GHWHUPLQHG DQG QRWHG  

7KH IURWK XS WLPH W) LV H[SUHVVHG LQ VHFRQGV DQG URXQGHG RII WR WKH QH[W VHFRQG  

7KH WHPSHUDWXUH 7 WR WKH IURWK XS WKH PLON WR OHYHO � LV PHDVXUHG ZLWK D WHPSHUDWXUH UHFRUGLQJ
LQVWUXPHQW DFFXUDWH WR �� .  DQG LV QRWHG  

,PPHGLDWHO\ DIWHU WKH IURWKLQJ XS SURFHGXUH WKH GHFRPSRVLWLRQ WLPH W/ RI WKH IURWKHG XS PLON LV
GHWHUPLQHG DQG QRWHG   

W/ LV WKH WLPH WDNHQ IRU WKH YROXPH RI IURWKHG XS PLON WR UHGXFH WR OHYHO E\ QDWXUDO ORVV RI JDV
DLU  DQG UHWXUQLQJ SDUWO\ LQWR OLTXLG VWDWH  

7KH GHFRPSRVLWLRQ WLPH W/ LV H[SUHVVHG LQ VHFRQGV DQG URXQGHG RII WR WKH QH[W VHFRQG  

7KH WLPH W/  LV GHWHUPLQHG ZKLOH UHWDLQLQJ WKH JODVV FRQWDLQHU DW WKH VDPH SRVLWLRQ DV XVHG IRU
WKH IURWKLQJ XS SURFHGXUH  

7KLV WHVW LV FDUULHG RXW WR DVVHVV WKH TXDOLW\ RI WKH IURWKLQJ XS SURFHVV DQG WKH VWDELOLW\ RI WKH IURWKHG XS
PLON UHODWLQJ WR EXEEOH VL]H DQG VWDELOLW\ WLPH

7KH PDVV 0/� RI WKH JODVV FRQWDLQHU ZLWK WKH IURWKHG XS PLON VKDOO EH GHWHUPLQHG RQ D EDODQFH
KDYLQJ DQ DFFXUDF\ RI DW OHDVW DQG QRWHG  

7KH PDVV 0/� LV H[SUHVVHG LQ JUDPV

6SHFLDO FDUH KDV WR EH WDNHQ FROOHFW DQ\ GULSSLQJ PLON DIWHU WKH WHVW 7KH PHDVXUHPHQW RI WKH PDVV RI WKH
PLON  LQFOXGLQJ ZDWHU IURP WKH VWHDP IXQFWLRQ  KDV WR EH PDGH DIWHU WKH GULSSLQJ IURP WKH VWHDP WXEH KDV ILQLVKHG

7KH ZDWHU DEVRUSWLRQ 0: RI WKH IURWKHG XS PLON VKDOO EH GHWHUPLQHG DQG QRWHG  

7KH ZDWHU DEVRUSWLRQ 0: RI WKH IURWKHG XS PLON LV FDOFXODWHG DV IROORZV�

0:  0/� ± 0/

7KH UHVXOW RI WKH WHVW LV WKH ZDWHU DEVRUSWLRQ 0: RI WKH IURWKHG XS PLON DQG LV H[SUHVVHG LQ
JUDPV SHU  O RI PLON DQG URXQGHG RII WR  

NOTE 2} ~

NOTE 3} ~

0,1 g} ~

0,1 g} ~
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�  6WHDP IXQFWLRQ WR KHDW XS ZDWHU

$ JODVV FRQWDLQHU DV GHVFULEHG LQ �  LV ILOOHG ZLWK  O �  O RI ZDWHU DW D WHPSHUDWXUH 7:
RI � �& �  �&

7KH PDVV 0/� RI WKH JODVV FRQWDLQHU LQFOXGLQJ WKH FROG ZDWHU VKDOO EH GHWHUPLQHG RQ D EDODQFH
KDYLQJ DQ DFFXUDF\ RI DW OHDVW  J DQG UHFRUGHG  

7KH PDVV 0/� LV H[SUHVVHG LQ JUDPV

$IWHU WKDW WKH JODVV FRQWDLQHU LV SODFHG LQ WKH VDPH ZD\ DV GHVFULEHG IRU WKH PDUNLQJ
SURFHGXUH  

,Q RUGHU WR DYRLG UHVLGXDO ZDWHU LQ WKH VWHDP YDOYH WKH VWHDP IXQFWLRQ KDV WR EH RSHUDWHG
EHIRUH WKH WHVW DW OHDVW WKUHH WLPHV IRU DERXW � V  EHIRUH WKH JODVV FRQWDLQHU LV SODFHG LQ
SRVLWLRQ  

$ ZDWHUWLJKW WKHUPRFRXSOH RI FODVV DFFRUGLQJ WR  DFFXUDWH WR � � . DQG
KDYLQJ D QRPLQDO GLDPHWHU RI � PP LV SODFHG EHVLGH WKH VWHDP WXEH DQG DSSUR[LPDWHO\ � PP
DZD\ DQG  PP EHORZ WKH PDUNLQJ IRU OHYHO RI WKH JODVV FRQWDLQHU  

7KH VWHDP IXQFWLRQ RI WKH DSSOLDQFH LV WKHQ RSHUDWHG XQGHU WKH VDPH FRQGLWLRQV GHVFULEHG LQ
�  IRU  V

7KH WHPSHUDWXUH 7 RI WKH KHDWHG XS ZDWHU VKDOO EH PHDVXUHG ZLWK D WHPSHUDWXUH UHFRUGLQJ
LQVWUXPHQW  7KH PHDVXUHPHQW VKDOO EH DFFXUDWH WR �� .  

7KH ULVH LQ WHPSHUDWXUH Δ7 VKDOO EH GHWHUPLQHG DQG QRWHG  

7KH ULVH LQ WHPSHUDWXUH Δ7 LV FDOFXODWHG DV IROORZV�

Δ7  7 ± 7:

7KH UHVXOW RI WKH WHVW LV WKH ULVH LQ WHPSHUDWXUH Δ7 IRU WKH KHDWHG XS ZDWHU H[SUHVVHG LQ .
URXQGHG RII WR .  

7KH PDVV 0/� RI WKH JODVV FRQWDLQHU ZLWK WKH KHDWHG XS ZDWHU LQFOXGLQJ DEVRUEHG ZDWHU IURP
WKH VWHDP IXQFWLRQ VKDOO EH GHWHUPLQHG RQ D EDODQFH KDYLQJ DQ DFFXUDF\ RI DW OHDVW J DQG
QRWHG

7KH PDVV 0/� LV H[SUHVVHG LQ JUDPV

6SHFLDO FDUH KDV WR EH WDNHQ WR FROOHFW DQ\ GULSSLQJ ZDWHU DIWHU WKH WHVW  7KH PHDVXUHPHQW RI WKH PDVV RI
WKH ZDWHU  LQFOXGLQJ ZDWHU IURP WKH VWHDP IXQFWLRQ  KDV WR EH PDGH DIWHU WKH GULSSLQJ IURP WKH VWHDP WXEH KDV
ILQLVKHG

7KH VWHDP ZDWHU  DEVRUSWLRQ 067 RI WKH KHDWHG XS ZDWHU VKDOO EH GHWHUPLQHG DQG QRWHG  

7KH VWHDP ZDWHU  DEVRUSWLRQ 067 RI WKH KHDWHG XS ZDWHU LV FDOFXODWHG DV IROORZV�

067  0/� ± 0/�

7KH UHVXOW RI WKH WHVW LV WKH VWHDP ZDWHU  DEVRUSWLRQ 067 RI WKH KHDWHG XS ZDWHU DQG LV
H[SUHVVHG LQ JUDPV SHU  O RI ZDWHU DQG URXQGHG RII WR

,I WKH PDQXIDFWXUHU GRHV QRW GHVFULEH WKH VWHDP IXQFWLRQ WR KHDW XS ZDWHU WKLV WHVW LV QRW FDUULHG RXW

NOTE 1} ~

NOTE 2} ~

 0,1 g} ~
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