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<2(+! <2(+&*&)! ! 8=."2,! '-0,<!.-)3&!2,3;! ! );! )&8(*2G&!;0+2<2*>!
&+.! &8&3*)-+-*2G&!.-)3&! ! 8+! 80+&,! ! 1! 1&3-,<!
&R! &R0(*2-,! ! 8,! 8-6()2*;+!A=(1&!&B! ! $%! 1*(,<()<!<&G2(*2-,!
c! .()(<! ! 8-6! 8-6()2*;+!A=(1&!HFB! ! 1&3#! 1&3*2-,!
.3! .--*3(,<8&! ! U! +-8()! ! $]_! 1*(,<2,6!?(G&!)(*2-!
.26#! .260)&! ! +! +&*&)! ! 0;.! 08*)(;26;!.)&R0&,3>!
cU! .)&R0&,3>!+-<08(*2-,! ! +2,#! +2,0*&! ! "[! 08*)(G2-8&*!
.*! .--*! ! ++! +2882+&*&)! ! [! G-8*!
.*`1! .--*!'&)!1&3-,<! ! +';! +28&1!'&)!;-0)! ! G;.! G&)>!;26;!.)&R0&,3>!
g (33&8&)(*2-,! ! +`1! +&*&)!'&)!1&3-,<! ! ]! ?(**!
6! 6)(+! ! 7! ,&?*-,! ! #! ?(G&8&,6*;!
6)! 6)(2,! ! 7 "+! ,&?*-,!+&*&)! ! ?*! ?&26;*!

!
()&(!g!0,2*E!A&#6#@!.*E@!2,E@!&*3#Bh!G-80+&!g!0,2*N!A&#6#@!.*N@!+N@!&*3#B!
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!
 

PREFIXES 

<! <&32!AHFMHB! ! <(! <&O(!AHFB!
3! 3&,*2!AHFMEB! ! ;! ;&3*-!AHFEB!
+! +2882!AHFMNB! ! O! O28-!AHFNB!
i! +23)-!AHFMYB! ! U! +&6(!AHFYB!
,! ,(,-!AHF MIB! ! a! 626(!AHFI B!
'! '23-!AHFMHEB! ! :! *&)(!AHFHEB!

!
 
 

COMMON CONVERSIONS 
 

F#NFLWF!+!g!H!.*! L#LLWEEE!7!g!H!8=.!
E#JL!3+!g!H!2,! H#NJJWHW!/!g!H!.*"8=.!
F#LJNJIEL!O6!g!H!8=! F#HHEIWLW!7#+!g!H!8=."2,!
F#FYLXIWIH!6!g!H!6)! HL#JINIF!7`+!g!H!8=.`.*!
F#ILYNJEI!K!g!H!R*! YWIL#XJX!5(!g!H!8=.`2,E!
NYFFFFF!/!g!H!O]";! H#YFINLL!O+`;!g!H!+';!

!
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1. Scope, Purpose and Application 

1.1 Scope 

1.1.1 :;21!1*(,<()<!1;(88!&1*(=821;!*;&!+2,2+0+!)&R02)&+&,*1!.-)!*;&!<&126,@!'&).-)+(,3&@!
*&1*2,6@!<-30+&,*(*2-,!(,<!8(=&82,6!-.!(3*2G&!?(8OM*;)-06;!+&*(8!<&*&3*-)1!A]:U%1B!
.-)!01&!')2+()28>!=>!8(?!&,.-)3&+&,*!(,<!3-))&3*2-,1!2,!*;&!<&*&3*2-,!-.!+&*(8823!
3-,3&(8&<!?&('-,1!(,<!3-,*)(=(,<#!

1.1.2 :;21!1*(,<()<!1;(88!&1*(=821;!)&R02)&+&,*1!.-)!,&?@!0,01&<!]:U%1#!

1.1.3 :;&!+(,0.(3*0)&)!1;(88!,-* !38(2+!3-+'82(,3&!?2*;!-,8>!'-)*2-,1!-.!(''823(=8&!
)&R02)&+&,*1!-.!*;21!1*(,<()<#!!:;&!')-<03*!1;(88!+&&*!(88!(''823(=8&!1*(*&<!
)&R02)&+&,*1#!!

1.1.4 :;21!1*(,<()<!<-&1!,-*!2,380<&!(,>!'&).-)+(,3&!)&R02)&+&,*1!)&8(*&<!*-!*;)-06;'0*#!

1.1.5 :;21!1*(,<()<!<-&1!,-*!')-;2=2*!+(,0.(3*0)&)1!.)-+!&T3&&<2,6!*;&1&!+2,2+0+!
)&R02)&+&,*1#!!

1.2 Purpose 

1.2.1 :;&!'0)'-1&!-.!*;21!1*(,<()<!21!*-!&1*(=821;!'&).-)+(,3&!)&R02)&+&,*1!(,<!*&1*2,6!
+&*;-<1!.-)!(3*2G&!]:U%1!01&<!=>!8(?!&,.-)3&+&,*@!3-))&3*2-,1!(,<!1&30)2*>!.-)!*;&!
<&*&3*2-,!-.!+&*(8823!?&('-,1!-)!3-,*)(=(,<!3())2&<!-,!(!'&)1-,!(,<`-)!3-,3&(8&<!=>!
(!,-,+&*(8!-=Q&3*#!

1.2.2 :;21!1*(,<()<!2<&,*2.2&1!*&1*!+&*;-<1!.-)!G&)2.>2,6!*;&!+2,2+0+!'&).-)+(,3&!
)&R02)&+&,*1!()&!+&*#!

1.2.3 :;&!*&1*!+&*;-<1!-.!*;21!1*(,<()<!1;(88!=&!01&<!*-!<&+-,1*)(*&!+2,2+0+!'&).-)+(,3&!
(,<!1;(88!,-*!=&!<&&+&<!(1!&1*(=821;2,6!'&).-)+(,3&!8&G&81!.-)!(88!12*0(*2-,1#!!

1.3 Application 

1.3.1 :;21!1*(,<()<!')-G2<&1!.-)!*;)&&!38(112.23(*2-,1!-.!]:U%1@!8()6&!-=Q&3*@!+&<20+!
-=Q&3*!(,<!1+(88!-=Q&3*@!=(1&<!-,!*;&!<&*&3*2-,!3('(=282*>!-.!*;&!]:U%#!
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1.3.2 D88!+&(10)&+&,*!0,2*1!01&<!2,!*;21!<-30+&,*!()&!+&*)23#!K&,6*;!0,2*1!()&!
(==)&G2(*&<\!+&*&)!A+B@!3&,*2+&*&)!A3+B!(,<!+2882+&*&)!A++B#!];&)&!01&.08@!V,6821;!
0,2*1!()&!2,<23(*&<!2,!'()&,*;&1&1!2++&<2(*&8>!.-88-?2,6!*;&!+&*)23!0,2*1@!103;!(1!
jE#JL!3+!AH!2,B#k!!
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2. References 

2.1 Referenced Publications 

2.1.1 :;21!1*(,<()<!)&.&)1!*-!*;&!.-88-?2,6!'0=823(*2-,1@!(,<!?;&)&!103;!)&.&)&,3&!21!+(<&@!
2*!1;(88!=&!*-!*;&!&<2*2-,!821*&<!=&8-?#!9,!*;&!&G&,*!-.!(!3-,.823*!=&*?&&,!*;&!*&T*!-.!*;21!
<-30+&,*!(,<!*;&!)&.&)&,3&1!32*&<!;&)&2,@!*;&!*&T*!-.!*;21!<-30+&,*!*(O&1!')&3&<&,3&#!

2.2 American Conference of Governmental Industrial Hygienists Publications 

2.2.1 DSa9CMFNFE\HIIY#!Documentation of the Threshold Limit Values, Sub-Radio 
Frequency (30 kHz and below) Magnetic Fields#!

2.3 American National Standards Institute Publications 

2.3.1 D7$9`7VUD!]%!Y\EFFE#!EFFE#!!D+&)23(,!7(*2-,(8!$*(,<()<1!9,1*2*0*&!(,<!7(*2-,(8!
V8&3*)23(8!U(,0.(3*0)2,6!D11-32(*2-,#!Wiring Devices - Dimensional Specifications#!

2.3.2 D7$9!$H#L\HIWN#!HIWN#!Specifications for General Purpose Sound Level Meters#!!

2.4 International Commission on Illumination Publications 

2.4.1 9$4`S9V!ENJNI\EFFJ#!EFFJ#!Photometry – The CIE System of Physical Photometry#!

2.5 International Electrotechnical Commission Publications 

2.5.1 S9$5_!EE\EFFW#!EFFW#!Information Technology Equipment – Radio Disturbance 
Characteristics – Limits and Methods of Measurement#!

2.5.2 9VS!YFFYWbEbEX\EFFW#!EFFW#!Basic Environmental Testing Procedures, Part 2-27: 
Tests – Test Ea and Guidance: Shock#!!

2.5.3 9VS!YHFFFMLMN\EFFW#!EFFW#!Electromagnetic Compatibility (EMC), Part 4-3: Testing 
and Measurement Techniques – Radiated, Radio-Frequency, Electromagnetic Field 
Immunity Test#!

2.5.4 9VS!YHFFFMLMY\EFFY#!Electromagnetic Compatibility (EMC, Part 4-6: Testing and 
Measurement Techniques - Immunity to Conducted Disturbances, Induced by Radio-
Frequency Fields#!
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2.5.5 9VS!YHFFFMYMN\EFFY#!EFFY#!Electromagnetic Compatibility – Generic Emission – 
Emission Standard for Residential, Commercial, and Light-Industrial Environments#!

2.5.6 9VS!YFFYWMEMNF\EFFJ#!EFFJ#!Environmental Testing, Part 2-30: Tests – Test Db: 
Damp Heat, Cyclic (12 h + 12 h Cycle)#!

2.5.7 9VS!YHFFFMYMH\EFFJ#!EFFJ#!Electromagnetic Compatibility – Generic Immunity 
Standard, Part 1: Residential, Commercial, and Light Industry#!

2.5.8 9VS!YHFFFMLMJ\EFFL#!EFFL#!Electromagnetic Compatibility (EMC), Part 4-5: Testing 
and Measurement Techniques – Surge Immunity Test#!

2.5.9 9VS!YHFFFMLMHH\EFFL#!EFFL#!Electromagnetic Compatibility (EMC), Part 4-11: 
Testing and Measurement Techniques – Voltage Dips, Short Interruptions and 
Voltage Variations Immunity Tests#!

2.5.10 9VS!YFJEI!EFFH\E#!EFFH#!!Degrees of Protection Provided by Enclosures (IP Code)#!!

2.5.11 9VS!YHFFFMLME\EFFH#!EFFH#!Electromagnetic Compatibility (EMC), Part 4-2: Testing 
and Measurement Techniques – Electrostatic Discharge Immunity Test# 

2.5.12 9VS!YHFFFMLML\EFFH#!!EFFH#!Electromagnetic Compatibility (EMC), Part 4-3: Testing 
and Measurement Techniques – Radiated, Radio-Frequency, Electromagnetic Field 
Immunity Test#!

2.5.13 9VS!YHFFFMLMW\EFFH#!EFFH#!Electromagnetic Compatibility (EMC), Part 4-8: Testing 
and Measurement Techniques – Power Frequency Magnetic Field Immunity Test#!

2.5.14 9VS!YHFHFMH\EFFH#!EFFH#!Safety Requirements for Electrical Equipment for 
Measurement, Control, and Laboratory Use#!

2.6 National Institute of Justice (NIJ) Publications 

2.6.1 79/!_&'-)*!HFFMFX#!EFFF#!NIJ Metal Detector Test Objects, National Institute of 
Justice#!

2.6.2 79/!a02<&!YFFMFF#!EFFF#!A Users’ Guide for Hand-Held and Walk-Through Metal 
Weapon Detectors#!!

!
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2.7 National Institute of Standards and Technology (NIST) Publications 

2.7.1 79$:!:&3;,23(8!7-*&!HEIX#!HIIL#!Guidelines for Evaluating and Expressing the 
Uncertainty of NIST Measurement Results#!

2.8 U.S. Military Publications 

2.8.1 U9KM$:%MWHFc\EFFF!U&*;-<!JFH#L#!EFFF#!Test Method Standard for Environmental 
Engineering Considerations and Laboratory Tests, Method 501.4, High Temperature#!

2.8.2 U9KM$:%MWHFc\EFFF!U&*;-<!JFE#L#!EFFF#!Test Method Standard for Environmental 
Engineering Considerations and Laboratory Tests, Method 502.4, Low Temperature#!

2.9 Other Publications!
 Merriam-Webster’s Collegiate Dictionary@!HH*;!&<2*2-,#!EFFN#!$')2,6.2&8<@!U(11#\!

U&))2(+M]&=1*&)@!9,3#!
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3. Definitions 

3.1 General!

3.1.1 :;&!1*(,<()<M1'&32.23!<&.2,2*2-,1!2,!*;21!3;('*&)!(''8>!*-!*&)+1!(1!01&<!2,!*;21!
1*(,<()<#!:&)+1!,-*!1'&32.23(88>!<&.2,&<!1;(88!=&!01&<!(33-)<2,6!*-!*;&2)!6&,&)(88>!
(33&'*&<!+&(,2,6!?2*;2,!*;&!3-,*&T*!-.!*;&!*&T*#!!Merriam-Webster Collegiate 
Dictionary,!HH*;!&<2*2-,!+(>!=&!3-,108*&<!.-)!*;&!6&,&)(88>!(33&'*&<!+&(,2,6#!

3.2 Standard-Specific Definitions 

3.2.1 Alarm Indication Instance\!!:;&!*2+&!2,!*;&!)&3-)<&<!?(G&.-)+!-.!*;&!(8()+!
2,<23(*2-,!(*!?;23;!*;&!(8()+!2,<23(*2-,!3;(,6&1!1*(*&1#!

3.2.1.1 Final Alarm Indication Instance\! ! :;&!2,1*(,*!?;&,! *;&! (8()+!2,<23(*2-,!3;(,6&1!
.)-+!*;&!-,M1*(*&!*-!*;&!-..M1*(*&!(1!*;&!*&1*!-=Q&3*!21!+-G2,6!(?(>!.)-+!*;&!]:U%#!

3.2.1.2 Initial Alarm Indication Instance\! ! :;&!2,1*(,*!?;&,!*;&!(8()+!2,<23(*2-,!3;(,6&1!
.)-+!*;&!-..M1*(*&!*-!*;&!-,M1*(*&!(1!*;&!*&1*!-=Q&3*!21!+-G2,6!*-?()<!*;&!]:U%#!

3.2.2 Alarm Indicator:!%&G23&!01&<!*-!6&,&)(*&!(!126,(8#!:;&!<&G23&!3(,!')-G2<&!(!G212=8&!
-)!(0<2=8&!126,(8#!c-)!(!G212=8&!126,(8@!*;&!6&,&)(*2-,!<&G23&!3(,!=&!(!826;*!=08=@!8(+'@!
826;*!&+2**2,6!<2-<&!-)!12+28()!2*&+#!c-)!(,!(0<2=8&!126,(8@!*;&!6&,&)(*2-,!<&G23&!3(,!
=&!(!;-),@!12)&,@!=0PP&)!-)!12+28()!2*&+#!

3.2.3 Calibration Artifacts:!4=Q&3*1!01&<!*-!*)(,1.&)!1*(,<()<2P(*2-,!.)-+!-,&!1>1*&+!*-!
(,-*;&)!(,<`-)!.)-+!-,&!*2+&!*-!(,-* ;&)#!:;&1&!-=Q&3*1!()&!<&.2,&<!=>!*;&!
+(,0.(3*0)&)!(,<!01&<!*-!')-G2<&!*)(3&(=282*>!*-!<-30+&,*&<!)&108*1#!!

3.2.4 Clean Test Subject:!D!'&)1-,!?;-!3())2&1!,-!&8&3*)23(88>!3-,<03*2G&!-)!+(6,&*2P(=8&!
-=Q&3*1!103;!(1!+&*(8823!=&8*!=03O8&1@!+&*(8!=0**-,1@!(!3()<2(3!'(3&+(O&)@!3-2,1@!
+&*(8M.)(+&!&>&68(11&1@!(!;&()2,6!(2<@!Q&?&8)>@!O&>1@!'&,1@!'&,3281@!1;-&1!?2*;!+&*(8!
()3;&1!-)!10''-)*1@!+&*(8823!10)623(8!2+'8(,*1@!0,<&)6()+&,*!10''-)*!+&*(8@!+&*(8!
P2''&)1@!-)!12+28()!2*&+1!*;(*!?-08<!126,2.23(,*8>!(8*&)!*;&!126,(8!')-<03&<!?;&,!*;21!
'&)1-,!3())2&1!(!*&1*!-=Q&3*#!

3.2.4.1 Alternative:!D!38&(,!*&1*!10=Q&3*!+(>!=&!)&'8(3&<!=>!(!;0+(,!12+08(*-)!*;(*!
('')-T2+(*&1!*;&!+(11!(,<!+(11!<21*)2=0*2-,!-.!(,!(G&)(6&!(<08*!+(8&#!:;&!;0+(,!
12+08(*-)!1;(88!=&!3-,1*)03*&<!-.!3()=-,!2+')&6,(*&<!.0-)-&8(1*-+&)!?2*;!(!
3-,<03*2G2*>!-.!('')-T2+(*&8>!F#EJ!$`+!-G&)!(!)(,6&!-.!EFF!CP!*-!N!UCP#!:;&!
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;0+(,!12+08(*-)!1;(88!=&!&R02''&<!?2*;!3(1*&)1!(,<!(!+&(,1!*-!'01;!2*!*;)-06;!*;&!
<&*&3*-)!(*!1'&&<1!=&*?&&,!F#E!+`1!l!F#H!+`1!(,<!E#F!+`1!l!F#H+`1#!!

3.2.5 Detection:!:;&!<213-G&)>!-)!.2,<2,6!-.!(!+&*(8823!-=Q&3*#!!

3.2.6 Detector Response:!D,!&8&3*)23(8!126,(8!6&,&)(*&<!=>!*;&!1&,1-)!-)!1&,1-)!32)302*!-.!(!
?(8OM*;)-06;!+&*(8!<&*&3*-)@!3(01&<!=>!(!+&*(8823!-=Q&3*!2,*&)(3*2,6!?2*;!*;&!
+(6,&*23!.2&8<!6&,&)(*&<!=>!*;&!<&G23&h!*;&!=(121!-,!?;23;!(,!(8()+!2,<23(*2-,!21!
<&)2G&<#!

3.2.7 Indication: D!126,(8!*-!?(),!-.!*;&!<&*&3*2-,!-.!(!+&*(8!-=Q&3*#!

3.2.7.1 Alarm Indication\!!D!126,(8!*-!?(),!-.!*;&!<&*&3*2-,!-.!(!+&*(8!-=Q&3*!*;(*!&T3&&<1!
*;&!*;)&1;-8<!-.!*;&!1&8&3*&<!-=Q&3*!38(11#!

3.2.7.2 Detection Indication\! D!G212=8&!2,<23(*2-,!')-'-)*2-,(8!*-!*;&!<&*&3*-)!)&1'-,1&#!

3.2.8 Measurement Coordinate System:!D!+0*0(88>!-)*;-6-,(8!*;)&&M<2+&,12-,(8!
S()*&12(,!13;&+&!)&.&)&,3&<!*-!*;&!<&*&3*-)!(T21!(,<!*;&!<&*&3*-)!'8(,&#!:;&!*;)&&!
(T&1!()&!8(=&8&<!TM(T21@!>M(T21!(,<!PM(T21@!?;&)&!*;&!>M(T21!21!'()(88&8!*-!*;&!<&*&3*-)!
(T21@!(,<!*;&!T!(,<!P!(T&1!()&!8-3(*&<!2,!*;&!<&*&3*-)!'8(,&#!:;&!-)2&,*(*2-,!-.!*;&!*&1*!
-=Q&3*1!(,<!<2)&3*2-,!-.!*;&!+(6,&*23!.2&8<!21!)&.&)&,3&<!*-!*;21!13;&+&#!A$&&!c260)&!HB!

3.2.9 Object Classes:!D!3(*&6-)2P(*2-,!13;&+&!=(1&<!-,!(=282*>!*-!<&*&3*!+&*(8!-=Q&3*1!-.!(!
+2,2+0+!12P&#!D!]:U%!+(>!+&&*!*;&!)&R02)&+&,*1!.-)!-,&@!*?-!-)!*;)&&!-=Q&3*!
38(11&1\!8()6&!-=Q&3*@!+&<20+!-=Q&3*@!(,<!1+(88!-=Q&3*#!!A_&.&)!*-!:&1*!4=Q&3*!
<&.2,2*2-,1!2,!$&3*2-,!N#E#HH#B!



%)(.*!79/!](8OM:;)-06;!U&*(8!%&*&3*-)!$*(,<()<!.-)!K(?!V,.-)3&+&,*!(,<!S-))&3*2-,1!

 

 I!

!

3.2.10 Specific Test Measurement Location:!:;&!,2,&!'-12*2-,1!2,!*;&!TMP!'8(,&!A*;&!TMP!
'8(,&!21!'()(88&8!*-!*;&!<&*&3*-)!'8(,&B!*;)-06;!?;23;!*;&!*&1*!-=Q&3*A1B!1;(88!=&!'(11&<#!
:;&1&!'-12*2-,1!()&!=(1&<!-,!*;&!12P&!-.!(,!(G&)(6&!(<08*!+(8&!(,<!()&!<&.2,&<!(*!
'-2,*1!(8-,6!*;&!TM(T21!(,<!PM(T21!-.!*;&!3--)<2,(*&!1>1*&+#!:;&)&!()&!*?-!'-12*2-,1!(*!
(,O8&!;&26;*!1&'()(*&<!('')-T2+(*&8>!=>!;2'!?2<*;@!*?-!(*!;2'!;&26;*!1&'()(*&<!
('')-T2+(*&8>!=>!;2'!?2<*;@!*?-!(*!1;-08<&)!;&26;*!1&'()(*&<!('')-T2+(*&8>!=>!*-)1-!
?2<*;@!-,&!(*!*-'!-.!;&(<!;&26;*!3&,*&)&<!(8-,6!*;&!PM(T21@!-,&!(*!1826;*8>!=&8-?!
()+'2*!;&26;*!3&,*&)&<!(8-,6!*;&!PM(T21!(,<!-,&!(*!3)-*3;!;&26;*!3&,*&)&<!(8-,6!*;&!PM
(T21#!A$&&!c260)&!EB!!:;&1&!'-12*2-,1!()&!(!10=1&*!-.!*;&!*&1*!+&(10)&+&,*!6)2<!
8-3(*2-,1#!

3.2.11 Test Object:!D,!2*&+!01&<!*-!(11&11!*;&!<&*&3*2-,!'&).-)+(,3&!-.!(!]:U%#!9*!!+(>!
12+08(*&!(!*;)&(*!-)!=&!(,!2,,-30-01!2*&+!(1!<&.2,&<!=&8-?\!

3.2.11.1 Large Test Objects:!9*&+1!01&<!*-!*&1*!*;&!<&*&3*2-,!'&).-)+(,3&!-.!?(8OM*;)-06;!
+&*(8!<&*&3*-)1!*;(*!8-3(*&!2*&+1!,-+2,(88>!*;&!12P&!-.!(!;(,<60,#!%2+&,12-,1!(,<!
-)2&,*(*2-,1!()&!')-G2<&<!2,!79/!_&'-)*!HFFMFX#!

Figure 1. Diagram of Walk-Through Metal Detector  
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3.2.11.2 Medium Test Objects:!9*&+1!01&<!*-!*&1*!*;&!<&*&3*2-,!'&).-)+(,3&!-.!?(8OM*;)-06;!
+&*(8!<&*&3*-)1!*;(*!8-3(*&!2*&+1!,-+2,(88>!*;&!12P&!-.!(!'()2,6!O,2.&#!%2+&,12-,1!(,<!
-)2&,*(*2-,1!()&!')-G2<&<!2,!79/!_&'-)*!HFFMFX#!

Figure 2.  $'&32.23!:&1*!U&(10)&+&,*!K-3(*2-,1!A9,<23(*&<!=>!%-*1B!.-)!%&*&3*2-,!
5&).-)+(,3&!:&1*1!];&)&!*;&!40*&)!Z-T!_&')&1&,*1!*;&!9,12<&!%2+&,12-,1 

!
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3.2.11.3 Small Test Objects: 9*&+1 01&<!*-!*&1*!*;&!<&*&3*2-,!'&).-)+(,3&!-.!?(8OM*;)-06;!
+&*(8!<&*&3*-)1!*;(*!8-3(*&!2*&+1!103;!(1!1;-)*!1&3*2-,1!-.!;(3O1(?!=8(<&1@!;(,<M;&8<!
'(2,*!13)('&)!=8(<&1@!13)&?<)2G&)!=2*1@!(,<!;(,<30..!O&>1#!%2+&,12-,1!(,<!
-)2&,*(*2-,1!()&!')-G2<&<!2,!79/!_&'-)*!HFFMFX# 

3.2.11.4 Innocuous Item Test Objects:!9*&+1!01&<!*-!*&1*!*;&!<&*&3*2-,!'&).-)+(,3&!-.!8()6&!
12P&!-=Q&3*!?(8OM*;)-06;!+&*(8!<&*&3*-)1#!U&3;(,23(8!<)(?2,61!(,<!-)2&,*(*2-,1!-.!
2,,-30-01!2*&+1!()&!*-!=&!01&<!2,!&G(80(*2,6!]:U%!'&).-)+(,3&#!

3.2.12 Test Measurement Grid Location:!5-12*2-,1!-,!(!J!3+!l!F#H!3+!6)2<@!+&(10)&<!
.)-+!*;&!<&*&3*-)!.8--)!AP!g!F!3+B!+2<?(>!AT!g!F!3+B!=&*?&&,!*;&!2,12<&!10).(3&1!-.!
*;&!+&*(8!<&*&3*-)!3-80+,1@!2,!*;&!TMP!'8(,&!A'()(88&8!*-!*;&!<&*&3*-)!'8(,&B!*;)-06;!
?;23;!-=Q&3*A1B!1;(88!=&!'(11&<#!:;&1&!'-12*2-,1!()&!8-3(*&<!?2*;2,!(!)&3*(,608()!
)&62-,!=-0,<&<!=>!F!3+!m!H#F!3+!`!M!F!3+!(,<!HWF!3+!l!H#F!3+!-,!*;&!PM(T21!(,<@!-,!
*;&!TM(T21@!=>!HF!3+!l!H#F!3+!.)-+!*;&!2,12<&!10).(3&1!-.!&(3;!-.!*;&!?(8OM*;)-06;!
+&*(8!<&*&3*-)n1!3-80+,1!A12<&1B#!9.!*;&!-0*&)!82+2*1!.-)!TM(T21!()&!,-*!-,!(!J!3+!6)2<@!
*;&!-0*&)!82+2*1!?288!=&!<&.2,&<!(1!*;-1&!38-1&1*!*-!*;&!HF!3+!-..1&*!=0*!-,!*;&!J!3+!
6)2<#!!!

3.2.13 Test Object Axes:!:;)&&!+0*0(88>!-)*;-6-,(8!82,&1!*;(*!()&!)&.&)&,3&<!*-@!(,<!;(G&!(!
-,&M*-M-,&!3-))&1'-,<&,3&!?2*;@!*;&!3-))&1'-,<2,6!82,&1!-.!*;&!+&(10)&+&,*!
3--)<2,(*&!1>1*&+#!

3.2.14 Three-Axis Positioning System:!D!13;&+&!')-G2<2,6!+0*0(88>!-)*;-6-,(8!<2)&3*2-,1!
-.!82,&()!*)(,18(*2-,!01&<!*-!'8(3&!*&1*!-=Q&3*1!2,!*;&!<&*&3*-)n1!+(6,&*23!.2&8<#!D!
S()*&12(,!)-=-*!+(>!=&!01&<!2,!*;21!13;&+&!=0*!21!,-*!)&R02)&<# 

3.2.15 Throughput:  :;&!(=282*>!-.!*;&!]:U%!*-!1&,1&!(,<!<21*2,6021;!=&*?&&,!*?-!
+&*(8823!-=Q&3*1!'(112,6!*;)-06;!*;&!'-)*(8!2,!1033&112-,# 

3.2.16 Verification Test\!!!D,!(==)&G2(*&<!1&*!-.!'&).-)+(,3&!*&1*1!01&<!*-!&,10)&!*;&!
<&*&3*-)n1!'&).-)+(,3&!')2-)!*-!01&#!

3.2.17 Walk-Through Metal Detector (WTMD):!D!<&G23&!012,6!+(6,&*23!2,<03*2-,!*-!
<&*&3*!-=Q&3*1!-.!1'&32.23!*>'&1#!:;&!<&G23&!6&,&)(*&1!&,&)6>!?2*;2,!2*1!'-)*(8!)&62-,@!
(,<!3-,*(2,1!1-0)3&!&8&3*)-,231!*;(*!6&,&)(*&!(!+(6,&*23!.2&8<!(,<!<&*&3*-)!&8&3*)-,231!
*;(*!1&,1&!+(6,&*23!.2&8<1#!:;&!2,*&)(3*2-,!-.!*;&!6&,&)(*&<!+(6,&*23!.2&8<!?2*;!
3&)*(2,!*>'&1!-.!-=Q&3*1!2,!*;&!'-)*(8!)&62-,!(,<!*;&!(=282*>!*-!<&*&3*!*;21!2,*&)(3*2-,!21!
*;&!=(121!-.!-'&)(*2-,#!

3.2.17.1 Detector Axis:!D,!2+(62,()>!82,&!'(112,6!*;)-06;!(,<!'&)'&,<2308()!*-!*;&!<&G23&n1!
'8(,&#!:;21!82,&!21!3&,*&)&<!G&)*23(88>!(,<!;-)2P-,*(88>!?2*;2,!*;&!'-)*(8!-.!*;&!<&G23&!
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(,<!'-2,*1!2,!*;&!<2)&3*2-,!-.!*;&!*&1*!10=Q&3*n1!+-*2-,!*;)-06;!*;&!'-)*(8#!A$&&!c260)&!
H#B!

3.2.17.2 Detector Floor:!:;&!=-**-+!'8(,&!-.!*;&!<&*&3*-)n1!'-)*(8@!?;23;!)&1*1!-,!*;&!*-'!
10).(3&!-.!*;&!<&*&3*-)n1!'8(*.-)+#!

3.2.17.3 Detector Plane:!D,!2+(62,()>!*?-M<2+&,12-,(8!10).(3&!'()(88&8!*-!*;&!'-)*(8!*;(*!
=21&3*1!*;&!1&,1-)!)&62-,!2,*-!*?-!1>++&*)23!;(8G&1#!:;21!j10).(3&k!3-,*(2,1!*?-!
-)*;-6-,(8!(T&1!8(=&8&<!*;&!T!(T21!(,<!*;&!P!(T21#!A$&&!c260)&!HB!

3.2.17.4 Detector Platform: D!,-,3-,<03*2G&@!,-,+(6,&*23!'8(*.-)+!-,!?;23;!*;&!?(8OM
*;)-06;!+&*(8!<&*&3*-)!)&1*1#!:;&!<&*&3*-)!+-0,*!8-3(*&1!*;&!<&*&3*-)!.8--)!(*!(!;&26;*!
-.!NE#J!3+!AHE#W!2,B!(,<!3-,*(2,1!6)--G&1!-)!(!1;&8.!8-3(*&<!(*!HF!3+!AL!2,B!=&8-?!2*1!
*-'!10).(3&!*-!.(3282*(*&!*;&!+&*(8!.8--)!*&1*!)&R02)&<!2,!$&3*2-,!Y#NH#!
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4. Design Requirements 

4.1 WTMD Requirements 

4.1.1 ]:U%1!1;(88!=&!<&126,&<!*-!<&*&3*!+&*(8823!3-,3&(8&<!?&('-,1!(,<!3-,*)(=(,<!
2*&+1#!!

4.1.2 ]:U%1!()&!38(112.2&<!=(1&<!-,!*;&!12P&!-.!*;&!-=Q&3*!2,*&,<&<!*-!=&!<&*&3*&<#!:;&!
<&*&3*2-,!38(112.23(*2-,1!()&!1+(88@!+&<20+!(,<!8()6&@!(,<!*;&!)(,6&!.-)!&(3;!12P&!21!
')-G2<&<!2,!79/!_&'-)*MHFFMFX#!

4.1.2.1 ]:U%1!1;(88!=&!<&126,&<!&2*;&)!*-!<&*&3*!(!12,68&!-=Q&3*!12P&!-)!1;(88!=&!<&126,&<!
?2*;!(,!(<Q01*(=8&!1&**2,6!*-!1&8&3*!=&*?&&,!1+(88@!+&<20+!(,<!8()6&!-=Q&3*1#!:;&!
+(,0.(3*0)&)!1;(88!1'&32.>!?;&*;&)!*;&!<&G23&!21!<&126,&<!.-)!12,68&!-)!+08*2'8&!
-=Q&3*!12P&!<&*&3*2-,#!

4.1.3 :;&! 2,*&,<&<! -'&)(*2,6! &,G2)-,+&,*! .-)! *;&! ]:U%! 1;(88! =&! 1'&32.2&<! =>! *;&!
+(,0.(3*0)&)!(1!2,<--) @!-0*<--)!1;&8*&)&<!-)!-0*<--)@!(,<!*;&!<&G23&!1;(88!=&!*&1*&<!
(33-)<2,6!*-!*;&!('')-')2(*&!)&R02)&+&,*1!-.!$&3*2-,!J#X#!

4.1.4 ]:U%1!1;(88!=&!<&126,&<!1-!*;&!2,*&)2-)!-.!*;&!'-)*(8!*; )-06;!?;23;!'&-'8&!?(8O!;(1!
*;&!.-88-?2,6!<2+&,12-,1\!

$ C&26;*@!+2,2+0+\!HIJ!3+!AXX!2,B#!
!

$ ]2<*;@!+2,2+0+\!XH!3+!AEW!2,B@!0,8&11!)&R02)&<!*-!3-+'8>!?2*;!*;&!D+&)23(,1!
?2*;!%21(=282*2&1!D3*!+2,2+0+!?2<*;!-.!WH!3+!ANE!2,B#!

!
$ %&'*;@!+(T2+0+\!IH!3+!ANY!2,B#!

4.1.5 ]:U%1!1;(88!;(G&!(!+(11!,-!6)&(*&)!*;(,!HFF!O6!AEEF!8=1B#!

4.1.6 ]:U%1!1;(88!=&!')-G2<&<!?2*;!(,!2,'0*!'-? &)!3-,,&3*-)!1-3O&*!-,!=-*;!12<&1!-.!*;&!
<&*&3*-)!'-)*(8!0,8&11!*;&!-'&)(*2-,!(,<!.0,3*2-,!-.!*;&!<&*&3*-)!21!*;&!1(+&!.-)!*)(..23!
.8-?!2,!=-*;!<2)&3*2-,1@!2,!?;23;!3(1&!(,!2,'0*!'-?&)!3-,,&3*-)! 21!)&R02)&<!-,8>!-,!
-,&!12<&!-.!*;&!'-)*(8#!:-!')-G2<&!(!1&30)&!3-,,&3*2-,@!*;&!'-?&)!3-,,&3*-)!1-3O&*!
1;(88!,-*!=&!&T'-1&<!(,<!1;(88!')-G2<&!(!+&(,1!*-!')&G&,*!0,2,*&,*2-,(8!<213-,,&3*2-,!
-.!*;&!'-?&)!3-)<#!

4.1.7 ]:U%1!1;(88!;(G&!(!+&(,1!-.!1*-)2,6!*;&!') -6)(+!(,<!<&*&3*2-,!1&,12*2G2*>!1&**2,61!
2,!*;&!&G&,*!-.!8-11!-)!<21)0'*2-,!-.!DS!'-?&)!*-!+( 2,*(2,!3(82=)(*2-,!(,<!1&*0'#!
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4.1.8 :;&!<&*&3*-)!1;(88!;(G&!(,!&8&3*)23(8!3-,,&3*-)!.)-+!?;23;!&2*;&)!(,!(,(8-6!-)!<262*(8!
-0*'0*!126,(8!21!-=*(2,&<#!:;21!126,(8!)&')&1&,*1!*;&!+(6,2*0<&!-.!*;&!<&*&3*-)!
)&1'-,1&!*-!(!*&1*!-=Q&3*!(,<!21!*;&!126,(8!-,!?;23;!(,!(8()+!2,<23(*2-,!21!=(1&<#!9.!*;&!
-0*'0*!126,(8!21!(,(8-6@!*;&!3-,,&3*-)!1;(88!=&!3-(T2(8!?;&)&!*;&!2,,&)!3-,<03*-)!
')-G2<&1!*;&!126,(8!'(*;!(,<!*;&!-0*&)!3-,<03*-)!')-G2<&1!126,(8!6)-0,<!-)!)&*0),#!

4.1.9 S(82=)(*2-,!()*2.(3*1!1;(88!=&!')-G2<&<!=>!*;&!+(,0.(3*0)&)!.-)!&(3;!+&*(8!<&*&3*-)!-)!
(1!-*;&)?21&!)&R0&1*&<#!:;&!+(,0.(3*0)&)!1;(88!<&.2,&!*;&!TMP!*&1*!'-12*2-,1!(,<!
3(82=)(*2-,!()*2.(3*!-)2&,*(*2-,1@!2.!(''823(=8&@!.-)!?;23;!*;&!+&*(8!<&*&3*-)!1;(88!=&!
*&1*&<!?2*;!&(3;!3(82=)(*2-,!()*2.(3*#!:;&!+(,0.( 3*0)&)!1;(88!)&3-)<!*;&!+(6,2*0<&!-.!
*;&!<&*&3*2-,!)&1'-,1&!.)-+!*;&!+&*(8!<&*&3*-)!.-)!(!'(11!-.!&(3;!3(82=)(*2-,!()*2.(3*!
(,<!2*1!1'&32.2&<!-)2&,*(*2-,A1B!*;)-06;!*;&!'-)*(8!(*!&(3;!*&1*!8-3(*2-,#!!

4.1.10 Operator Control Requirements 

4.1.10.1 ]:U%1!1;(88!=&!<&126,&<!103;!*;(*!-,8>!*;-1&!3-,*)-81!)&R02)&<!*-!-'&)(*&!*;&!
&R02'+&,*!1;(88!=&!(33&112=8&!*-!*;&!-'&)(*-)#!4*;&)!3-,*)-81!(,<!(<Q01*+&,*1!*;(*!
(..&3*!*;&!<&*&3*-)!'&).-)+(,3&!1;(88!=&!2,(33&112=8&!*-!*;&!-'&)(*-)#!

4.1.10.2 ]:U%1!1;(88!=&!1&8.M*&1*2,6!0'-,!*0),2,6!-,!?2*;-0*!(,>!(<Q01*+&,*!)&R02)&<!=>!*;&!
-'&)(*-)!(,<!1;(88!=&!3-,*2,0-018>!1&8.M*&1*2,6!<0)2,6!*;&!'&)2-<!-.!-'&)(*2-,!?2*;!
(0*-+(*23!1&8.M(<Q01*2,6@!2.!)&R02)&<#!!

4.1.10.3 ]:U%1!1;(88!=&!<&126,&<!?2*;!*;&!.-88-?2,6!-'&)(*-)!3-,*)- 81!')-G2<&<\!'-?&)!
-,`-..!1?2*3;!(,<!(0<2-!(8()+!-,`-..!1?2*3;#!

4.1.11 Indication Requirements 

4.1.11.1 ]:U%1!1;(88!=&!<&126,&<!*-!')-G2<&!G212=8&!(,<!(0<2=8&!(8()+!2,<23(*2-,!2,!*;&!
&G&,*!*;(*!(!+&*(8823!-=Q&3*!?2*;2,!*;&!('')-')2(*&!-=Q&3*!38(11!21!<&*&3*&<#!

4.1.11.2 ]:U%1!1;(88!;(G&!(!G212=8&!<&*&3*2-,!2,<23(*2-,!2,!')-'-)*2-,!*-!*;&!+(6,2*0<&!-.!
*;&!)&1'-,1&!3)&(*&<!=>!*;&!+&*(8823!-=Q&3*#!

4.2 Equipment Protection Requirements 

4.2.1 D88!32)302*1@!?2)2,6@!-)!3(=8&1!A-*;&)!*;(,!2,'0*!'-?&)!3(=8 &1B!1;(88!=&!&,38-1&<#!!!
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5. Performance Requirements 

5.1 Acceptance Criteria!

5.1.1 :-!<&38()&!3-,.-)+2*>!?2*;!*;21!1*(,<()<@!(88!'&).-)+(,3&!)&R02)&+&,*1!<&.2,&<!2,!*;&!
.-88-?2,6!1&3*2-,1!1;(88!=&!+&*!.-)!&(3;!-.!*;&!3(*&6-)2&1!821*&<!=&8-?\!

$ $(.&*>!)&R02)&+&,*1#!

$ V8&3*)23(8!)&R02)&+&,*1#!

$ %&*&3*2-,!'&).-)+(,3&!)&R02)&+&,*1#!

$ 4'&)(*-)!3-,*)-8!)&R02)&+&,*1#!!

$ V8&3*)-+(6,&*23!2,*&).&)&,3&!)&R02)&+&,*1#!

$ V,G2)-,+&,*(8!)&R02)&+&,*1#!

$ U&3;(,23(8!)&R02)&+&,*1#!

$ 5)-6)(+!1*-)(6&!)&R02)&+&,*1#!

$ D8()+!2,<23(*-)!)&R02)&+&,*1#!

$ U&*(8823!2,*&).&)&,3&!)&R02)&+&,*1#!!

5.1.2 :;&!<&*&3*-)!1;(88!+&&*!*;&!<&*&3*2-,!'&).-)+(,3&!)&R02)&+&,*1!.-)!&(3;!-=Q&3*!12P&!
38(11!.-)!?;23;!2*!21!2,*&,<&<!*-!-'&)(*&#!!

5.1.3 :;&!<&*&3*2-,!'&).-)+(,3&!1;(88!=&!&G(80(*&<!=>!*;&!*&1*!+&*;-<1!<&13)2=&<!2,!
$&3*2-,!Y@!(,<!(88!*&1*1!)&.&)&,3&<!2,!*;21!1&3*2-,!1;(88!2,380<&!*;&!)&R02)&+&,*1!-.!
$&3*2-,1!Y#H!(,<!Y#E#!

5.1.4 7-!1'&32.23!*&1*!1&R0&,3&!21!)&R02)&<@!?2*;!*;&!&T3&'*2-,!-.!*;&!1(.&*>!*&1*1@!?;23;!
1;(88!=&!'&).-)+&<!.2)1*#!

5.2 Safety Requirements 

5.2.1 :;&!]:U%!1;(88!+&&*!*;&!.2)&@!&8&3*)23(8@!*;&)+(8@!(,<!+&3;(,23(8!1(.&*>!
)&R02)&+&,*1!-.!9VS!YHFHFMH!(,<`-)!S$D`9$D`"K!YHFHFMH@!(1!(''823(=8&#!

5.2.2 :;&!<&*&3*-)!1;(88!3-+'8>!?2*;!*;&!+(6,&*23!.2&8<!&T'-10)&!)&R02)&+&,*1!(1!1'&32.2&<!
2,!DSa9CbFNFE\HIIY@!(1!(+&,<&<#!!
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5.3 Electrical Requirements 

5.3.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!DS!'-?&)!-'&)(*2-,!(1!1'&32.2&<!2,!$&3*2-,!Y#L#H#!:;&!
<&*&3*-)!1;(88!+&&*!*;&!<&*&3*2-,!'&).-)+(,3&!)&R02)&+&,*1!-.!$&3*2-,!J#L#L@!
-'&)(*2,6!(*!'-?&)!82,&!G-8*(6&1!&R0(8!*-!l!HFo!-.!*;&!,-+2,(8!G(80&!(,<!?2*;!
G()2(*2-,1!2,!.)&R0&,3>!!l!Jo!-.!*;&!,-+2,(8!G(80&!-.!YF!CP#!!

5.3.2 :;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!=(**&)>!=(3O0'!(1!1'&32.2&<!2,!$&3*2-,!Y#L#E#!:;&!
=(**&)>!=(3O0'!1;(88!(0*-+(*23(88>!1?2*3;!-,!2,!*;&!&G&,*!*;(*!DS!G-8*(6&!.(881!=&8-?!
*;&!+2,2+0+!'-?&)!)&R02)&<!.-)!-'&)(*2-,!A1&&!$&3*2-,!J#N#HB!(,<!1;(88!=&!3('(=8&!-.!
')-G2<2,6!(*!8&(1*!EF!+2,0*&1!-.!0,2,*&))0'*&<!'-?&)!*-!(!.088>!.0,3*2-,(8!(,<!
-'&)(*2-,(8!+&*(8!<&*&3*-)#!

5.4 Detection Performance Requirements!!

5.4.1 :;&!<&*&3*2-,!'&).-)+(,3&!1'&32.23(*2-,1!-.!*;&!<&G23&!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!
$&3*2-,!Y#J!.-)!(88!-=Q&3*!38(11!12P&1!.-)!?;23;!*;&!+(,0.(3*0)&)!1*(*&1!2*1!3(,!+&&*!*;&!
'&).-)+(,3&!1'&32.23(*2-,1#!!

5.4.2 Detection sensitivity.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!<&*&3*2-,!1&,12*2G2*>!(1!
1'&32.2&<!2,!$&3*2-,!Y#J#L#!:;&!<&*&3*-)!)&1'-,1&!1;(88!=&!+&(10)&<!(*!(88!*&1*!
+&(10)&+&,*!6)2<!8-3(*2-,1!(,<!1;(88!')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!.-)!&(3;!*&1*!
-=Q&3*!-.!*;&!('')-')2(*&!-=Q&3*!12P&!38(11!.-)!&(3;!(88-?&<!-)2&,*(*2-,!-.!*;&!*&1*!
-=Q&3*!(T&1!?2*;!)&1'&3*!*-!*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+!+-G2,6!(*!(!1'&&<!-.!
H#F!+`1!l!F#H!+`1!2,!(33-)<(,3&!?2*;!$&3*2-,!Y#J#E#!A7-*&!*;&!1'&32.23!*&1*!
+&(10)&+&,*!8-3(*2-,1!()&!(!10=1&*!-.!*;&!*&1*!+&(10)&+&,*!6)2<!8-3(*2-,1#B!:;&!
)&108*1!1;(88!=&!)&3-)<&<!(,<!(!)&'-)*!1;(88!=&!')-G2<&<#!:;&!*&1*!-=Q&3*@!*;&!
-)2&,*(*2-,!-.!*;&!*&1*!-=Q&3*!(T&1!-.!*;21!*&1*!-=Q&3*!?2*;!)&1'&3*!*-!*;&!+&(10)&+&,*!
3--)<2,(*&!1>1*&+!(,<!*;&!1'&32.23!*&1*!+&(10)&+&,*!8-3(*2-,!A1&&!Error! Reference 
source not found.B!-.!*;21!*&1*!-=Q&3*!*;(*!')-G2<&!(!+2,2+0+!<&*&3*-)!)&1'-,1&!.-)!
*;&!('')-')2(*&!-=Q&3*!12P&!38(11!1;(88!=&!)&3-)<&<!(,<!1'&32.2&<!(1!+2,2+0+!<&*&3*2-,!
3-,<2*2-,1#!:;&!*&1*!-=Q&3*@!*;&!-)2&,*(*2-,!-.!*;&!*&1*!-=Q&3*!(T&1!-.!*;21!*&1*!-=Q&3*!
?2*;!)&1'&3*!*-!*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+!(,<!*;&!TM(T21!(,<!PM(T21!13(,!
'-12*2-,1!A1&&!$&3*2-,!Y#J#EB!-.!*;&!*&1*!+&(10)&+&,*!6)2<!8-3(*2-,1!*;(*!')-G2<&!(!
+2,2+0+!<&*&3*-)!)&1'-,1&!.-)!*;&!('')-')2(*&!-=Q&3*!12P&!38(11!1;(88!=&!)&3-)<&<!(,<!
1'&32.2&<!(1!(8*&),(*&!+2,2+0+!<&*&3*2-,!3-,<2*2-,1#!9.!+-)&!*;(,!-,&!TMP!'-12*2-,!
3(,!1(*21.>!*;&!)&R02)&+&,*1!-.!*;&!+2,2+0+!<&*&3*2-,!3-,<2*2-,!-)!*;&!(8*&),(*&!
+2,2+0+!<&*&3*2-,!3-,<2*2-,@!*;&,!-,&!'-12*2-,!1;(88!=&!1&8&3*&<!.-)!&(3;!3-,<2*2-,#!!

5.4.3 Speed.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!$&3*2-,!Y#J#J#!:;&!<&*&3*-)!1;(88!
')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!.-)!*;&!+2,2+0+!<&*&3*2-,!3-,<2*2-,1!(,<!
(8*&),(*&!+2,2+0+!<&*&3*2-,!3-,<2*2-,1!.-)!&(3;!('')-')2(*&!-=Q&3*!12P&!38(11!(1!
<&*&)+2,&<!(33-)<2,6!*-!$&3*2-,!J#L#E!.-)!*;&!*&1*!-=Q&3*!+-G2,6!(*!*;&!.-88-?2,6!
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1'&&<1\!F#E!+`1!l!F#H!+`1@!F#J!+`1!l!F#H!+`1@!H#F!+`1!l!F#H!+`1!(,<!E#F!+`1!l!F#H!+`1!
(1!*&1*&<!2,!(33-)<(,3&!?2*;!$&3*2-,!Y#J#J#!:;&!*&1*!1;(88!=&!)&'&(*&<!HF!*2+&1@!(,<!*;&!
)&108*1!1;(88!=&!)&3-)<&<#!

5.4.4 Repeatability.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(33-)<2,6!*-!$&3*2-,!Y#J#J@!$'&&<!:&1*#!
:;&!<&*&3*-)!1;(88!')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!?2*;-0*!.(280)&!.-)!+2,2+0+!
<&*&3*2-,!3-,<2*2-,1!(,<!(8*&),(*&!+2,2+0+!<&*&3*2-,!3-,<2*2-,1!.-)!&(3;!('')-')2(*&!
-=Q&3*!12P&!38(11!(1!<&*&)+2,&<!(33-)<2,6!*-!$&3*2-,!J#L#E!.-)!*;&!*&1*!-=Q&3*!+-G2,6!(*!
(!1'&&<!-.!H#F!+`1!l!F#J!+`1@!.-)!JF!3-,1&30*2G&!*)2(81!0,<&)!*;&!.-88-?2,6!3-,<2*2-,1\!

!
$ :;&!<&8(>!=&*?&&,!10=1&R0&,*!*)2(81!-.!(!62G&,!*&1*!-=Q&3*!1;(88!=&!,-!+-)&!

*;(,!J!1#!

$ :;&!<&*&3*-)!1&,12*2G2*>!1;(88!,-*!=&!)&(<Q01*&<!=&*?&&,!*)2(81!-.!(!62G&,!*&1*!
-=Q&3*!-)!=&*?&&,!*)2(81!-.!*;&!*&1*!-=Q&3*1!-.!(!62G&,!-=Q&3*!12P&!38(11#!

! :;&!)&108*1!1;(88!=&!)&3-)<&<#!:;&!)&108*1!-.!*;21!*&1*!3(,!(81-!=&!3(88&<!*;&!')-=(=282*>!
-.!<&*&3*2-,@!pd@!?2*;!(!)&R02)&<!pd -.!H#FF!A-)!HFFoB#!

5.4.5 Discrimination.!:;&!<&*&3*-)!1;(88!+&&*!*;&!)&R02)&+&,*1!-.!$&3*2-,!J#L#E!(,<!1;(88!
=&!*&1*&<!(1!1'&32.2&<!2,!$&3*2-,!Y#J#Y#!]2*;-0*!)&(<Q01*+&,*@!*;&!<&*&3*-)!1;(88!,-*!
')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!.-)!(*!8&(1*!EF!-.!EJ!3-,1&30*2G&!*)2(81!?;&,!*&1*&<!
2,!(33-)<(,3&!?2*;!$&3*2-,!Y#J#L!.-)!2,,-30-01!2*&+!*&1*!-=Q&3*1!+-G2,6!(*!(!1'&&<!-.!
H#F!+`1!l!F#H!+`1@!(,<!*;&!)&108*1!1;(88!=&!)&3-)<&<#!:;&!)&108*1!-.!*;21!*&1*!3(,!(81-!=&!
3(88&<!*;&!')-=(=282*>!-.!.(81&!(8()+@!pfa@!?2*;!(!)&R02)&<!pfa -.!8&11!*;(,!F#E!A-)!EF!oB# 

5.4.6 Alarm Indication Timing.!:;&!<&*&3*-)!1;(88!')-G2<&!2,2*2(8!(,<!.2,(8!(8()+!
2,<23(*2-,!2,1*(,*1!-.!F#EJ!1!-)!8&11!(,<!*;&!1*(*&!-.!*;&!(8()+!2,<23(*2-,!1;(88!=&!(3*2G&!
=&*?&&,!*;&1&!2,1*(,*1!?;&,!*&1*&<!(1!1'&32.2&<!2,!$&3*2-,!Y#J#X!.-)!(!*&1*!-=Q&3*!-.!*;&!
('')-')2(*&!-=Q&3*!12P&!38(11!(,<!2*1!-)2&,*(*2-,!.)-+!?;23;!+2,2+0+!<&*&3*2-,!
3-,<2*2-,1!?&)&!<&*&)+2,&<!A1&&!$&3*2-,!J#L#EB!.-)!*;&!*&1*!-=Q&3*!+-G2,6!(*!(!1'&&<!
-.!H!+`1!l!F#H!+`1!(*!*;&!PM(T21!'-12*2-,1!-.!WF!3+!l!F#J!3+@!HLJ!3+!l!F#J!3+@!(,<!
HWF!3+!l!F#J@!(,<!*;&!)&108*1!1;(88!=&!)&3-)<&<#!!

5.4.7 Zonal Detection and Object Location (optional).  9.!*;&!<&*&3*-)!21!38(2+&<!*-!
')-G2<&!*;&!(=282*>!*-!8-3(*&!(!+&*(8823!-=Q&3*!?2*;2,!*;&!'-)*(8!)&62-,!-.!*;&!<&*&3*-)@!
*;&!.-88-?2,6!)&R02)&+&,*1!1;(88!=&!+&*#!

5.4.7.1 :;&!<&*&3*-)!1;(88!3-+'8>!?2*;!(88!-*;&)!<&*&3*2-,!'&).-)+(,3&!)&R02)&+&,*1!-.!
$&3*2-,!J#L!?;&,!*&1*&<!(1!1'&32.2&<!2,!$&3*2-,!J#L#!!:;&!<&*&3*-)!1;(88!=&!*&1*&<!012,6!
*;&!*&1*!-=Q&3*!-)2&,*(*2-,!.-)!*;&!+2,2+(8!<&*&3*2-,!3-,<2*2-,!.-)!&(3;!-=Q&3*!12P&!
38(11#!!:;&!*&1*!-=Q&3*!1;(88!=&!*&1*&<!(*!&(3;!-.!*;&!1'&32.23!*&1*!+&(10)&+&,*!
8-3(*2-,1#!
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5.4.7.2 9.!*;&!<&*&3*-)!21!38(2+&<!*-!;(G&!;-)2P-,*(8!P-,&1@!*;&!<&*&3*-)!1;(88!+&&*!*;&!
.-88-?2,6!)&R02)&+&,*1#!!:;&!;-)2P-,*(8!?2<*;@!T2@!-.!&(3;!P-,&!1;(88!=&!1'&32.2&<@!
?;&)&!2!2,<23(*&1!*;&!;-)2P-,*(8!P-,&!,0+=&)#!!d!1;(88!=&!3(8308(*&<!(,<!)&3-)<&<!(1!
*;&!(G&)(6&!-.!*;&!(<Q(3&,*!;-)2P-,*(8!P-,&!?2<*;1#!!:;&!10+!-.!*;&!;-)2P-,*(8!P-,&!
?2<*;1!A%T2B!1;(88!&R0(8!*;&!?2<*;!-.!*;&!'-)*(8#!

5.4.7.3 9.!*;&!<&*&3*-)!21!38(2+&<!*-!;(G&!G&)*23(8!P-,&1@!*;&!<&*&3*-)!1;(88!+&&*!*;&!.-88-?2,6!
)&R02)&+&,*1#!!:;&!G&)*23(8!1'(,@!>Q!-.!&(3;!P-,&!(8-,6!*;&!PM(T21!1;(88!=&!1'&32.2&<@!
?;&)&!Q!2,<23(*&1!*;&!G&)*23(8!P-,&!,0+=&)#!!e!1;(88!=&!3(8308(*&<!(,<!)&3-)<&<!(1!*;&!
(G&)(6&!-.!*;&!(<Q(3&,*!G&)*23(8!P-,&!1'(,1#!:;&!10+!-.!*;&!G&)*23(8!P-,&!1'(,1!A%>2B!
1;(88!&R0(8!*;&!;&26;*!-.!*;&!'-)*(8@!(,<!*;&!;&26;*!-.!*;&!'-)*(8!1;(88!=&!1'(,,&<!=>!(*!
8&(1*!*;)&&!P-,&1#!

5.4.7.4 :;&!2,<23(*2-,!(330)(3>!-.!(,>!+&*(8823!-=Q&3*1!-.!*;&!('')-')2(*&!-=Q&3*!38(11!1;(88!
=&!l!F#Jpd!2,!*;&!TM(T21!<2)&3*2-,!(,<!l!F#Jpe!2,!*;&!PM(T21!<2)&3*2-,!(1!+&(10)&<!
.)-+!*;&!6&-+&*)23!3&,*&)!-.!*;&!*&1*!-=Q&3*!.-)!2*1!62G&,!-)2&,*(*2-,!*-!*;&!6&-+&*)23!
3&,*&)!-.!*;&!+(,0.(3*0)&)M<&.2,&<!;-)2P-,*(8!(,<!G&)*23(8!P-,&1#!

5.4.7.5 :;&!<&*&3*-)!1;(88!3-))&3*8>!2,<23(*&!*;&!8-3(*2-,!-.!(88!*&1*!-=Q&3*1!-.!*;&!('')-')2(*&!
12P&!38(11!=>!;26;826;*2,6!*;&!3-))&1'-,<2,6!P-,&#!!:;21!*&1*!1;(88!=&!)&'&(*&<!L!*2+&1#!!

5.5 Operator Control Requirements 

5.5.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!$&3*2-,!Y#Y!.-)!*;&!-'&)(*-)!3-,*)-8!
.0,3*2-,1!-.!'-?&)!-,`-..!(,<!(0<2-!(8()+! -,`-..#!:;&!<&*&3*-)!1;(88!1033&11.088>!
'&).-)+!(88!.0,3*2-,1# 

5.6 Electromagnetic Interference Requirements 

5.6.1 Emissions.!:;&!<&*&3*-)@!?;&,!(<Q01*&<!*-!+&&*!*;&!)&R02)&+&,*1!-.!$&3*2-,!J#L#L@!
1;(88!+&&*!*;&!'&).-)+(,3&!)&R02)&+&,*1!.-)!)(<2(*&<!&+2112-,1!(,<!3-,<03*&<!
&+2112-,1!(1!1'&32.2&<!=&8-?#!

5.6.1.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!)(<2(*&<!&+2112-,1!(1!1'&32.2&<!2,!$&3*2-,!Y#X!(,<!
1;(88!+&&*!*;&!)&R02)&+&,*1!-.!:(=8&!H!-.!9VS!YHFFFMYMN\EFFY@!(1!(+&,<&<#!

5.6.1.2 :;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!3-,<03*&<!&+2112-,1!(1!1'&32.2&<!2,!$&3*2-,!Y#W!(,<!
1;(88!+&&*!*;&!)&R02)&+&,*1!-.!:(=8&!H!-.!9VS!YHFFFMYMN\EFFY@!(1!(+&,<&<#!

5.6.2 Susceptibility/immunity.!];28&!-'&)(*2,6!2,!(!)(<2(*&<!+(6,&*23!.2&8<!(1!1'&32.2&<!2,!
$&3*2-,!Y#I@!*;&!<&*&3*-)@!?;&,!(<Q01*&<!*-!+&&*!*;&!)&R02)&+&,*1!-.!$&3*2-,!J#L#L@!
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1;(88!,-*!')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!(=1&,3&!-.!(!*&1*!-=Q&3*!(,<!1;(88!
,-*!.(28!*-!')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!')&1&,3&!-.!(!8()6&!12P&!38(11!*&1*!
-=Q&3*#!!$2+28()8>@!*;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!)(<2(*&<!)(<2-!.)&R0&,3>!A_cB!
&8&3*)-+(6,&*23!.2&8<!2++0,2*>!(1!1'&32.2&<!2,!$&3*2-,!Y#HF@!.-)!YF!CP!)(<2(*&<!
+(6,&*23!.2&8<!(1!1'&32.2&<!2,!$&3*2-,!Y#HH@!.-)!&8&3*)-1*(*23!<213;()6&!(1!1'&32.2&<!2,!
$&3*2-,!Y#HE@!.-)!.(1*!*)(,12&,*1!(1!1'&32.2&<!2,!$&3*2-,!Y#HN@!.-)!10)6&1!(1!1'&32.2&<!2,!
$&3*2-,!Y#HL@!.-)!_c!3-++-,!+-<&!(1!1'&32.2&<!2,!$&3*2-,!Y#HJ@!(,<!.-)!G-8*(6&!
2,*&))0'*2-,1!(,<!<2'1!(1!1'&32.2&<!2,!$&3*2-,!Y#HY#!!9,!&(3;!3(1&@!*;&!<&*&3*-)!1;(88!,-*!
')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!(=1&,3&!-.!(!*&1*!-=Q&3*!(,<!1;(88!,-*!.(28!*-!
')-G2<&!(!'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!')&1&,3&!-.!(!8()6&!12P&!38(11!*&1*!-=Q&3*#!

5.7 Environmental Requirements!

5.7.1 :;&!<&*&3*-)!(,<!(88!-.!2*1!3-+'-,&,*1!(,<!*;&2)!2,*&)3-,,&3*2-,1!1;(88!+&&*!*;&!
)&R02)&+&,*1!-.!*;21!1&3*2-,#!:;&!)&R02)&+&,*1!-.!1&3*2-,1!J#E!(,<!J#W!1;(88!,-*!=&!
(..&3*&<!=>!*;&!*&1*1!2<&,*2.2&<!2,!*;21!1&3*2-,#!!

5.7.2 :;&!)&R02)&+&,*1!62G&,!2,!*;21!1&3*2-,!1;(88!=&!(''82&<!('')-')2(*&8>!.-)!&2*;&)!2,<--)@!
1;&8*&)&<!-0*<--)!-)!-0*<--)!<&*&3*-)!+-<&81#!!

5.7.3 :;&!*&1*1!2<&,*2.2&<!2,!*;21!1&3*2-,!1;(88!=&!'&).-)+&<!-,!*;&!1(+&!0,2*#!:;&!<&*&3*-)@!
2.!*&1*&<!.-)!(,>!-.!*;&!*&1*1!821*&<!2,!*;21!1&3*2-,@!1;(88!&T;2=2*!,-!-=1&)G(=8&!3;(,6&1!
2,!*;&!<&*&3*2-,!'&).-)+(,3&!1'&32.23(*2-,!62G&,!2,!$&3*2-,!J#L#L#!

5.7.3.1 Indoor or sheltered outdoor temperature stability and range.!:;&!<&*&3*-)!1;(88!
=&!*&1*&<!(1!1'&32.2&<!2,!$&3*2-,!Y#HX!(,<!1;(88!-'&)(*&!-G&)!(,!(+=2&,*!*&+'&)(*0)&!
)(,6&!-.!(*!8&(1*!F!&S!*-!LY!&S!ANE!&c!*-!HHJ!&cB#!

5.7.3.2 Outdoor temperature stability and range.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!
2,!$&3*2-,!Y#HW!(,<!1;(88!-'&)(*&!-G&)!(,!(+=2&,*!*&+'&)(*0)&!)(,6&!-.!(*!8&(1*!MNX!&S!
*-!YJ!&S!AMNJ!&c!*-!HLI!&cB#! 

5.7.3.3 Relative humidity stability and range.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!
$&3*2-,!Y#HI!(,<!1;(88!+&&*!-)!&T3&&<!*;&!)&R02)&+&,*1!-.!9VS!YFFYWMEMNF#!

5.7.3.4 Environmental protection, indoor.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!
$&3*2-,!Y#EF!(,<!1;(88!+&&*!-)!&T3&&<!*;&!)&R02)&+&,*1!.-)!3-+'82(,3&!*-!9VS!YFJEI!
S8(112.23(*2-,!95LH#!

5.7.3.5 Environmental protection, sheltered outdoor.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!
1'&32.2&<!2,!$&3*2-,!Y#EH!(,<!1;(88!+&&*!-)!&T3&&<!*;&!)&R02)&+&,*1!.-)!3-+'82(,3&!*-!
9VS!YFJEI@!S8(112.23(*2-,!95JN#!
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5.7.3.6 Environmental protection, outdoor.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!
$&3*2-,!Y#EE!(,<!1;(88!+&&*!-)!&T3&&<!*;&!)&R02)&+&,*1!.-)!3-+'82(,3&!*-!9VS!
YFJEI)@!S8(112.23(*2-,!95JJ#!

5.8 Mechanical Requirements for Resistance to Shock  

5.8.1.1 :;&!<&*&3*-)!(,<!(88!-.!2*1!3-+'-,&,*1!(,<!*;&2)!2,*&)3-,,&3*2-,1!1;(88!=&!*&1*&<!(1!
1'&32.2&<!2,!$&3*2-,!Y#EN!.-)!1;-3O!(,<!1;(88!&T;2=2*!,-!-=1&)G(=8&!3;(,6&1!2,!*;&!
)&R02)&+&,*1!-.!1&3*2-,1!J#E@!J#L#L!(,<!J#X#!

5.9 Program Storage Requirements 

5.9.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!')-6)(+!1*-)(6&!(1!1'&32.2&<!2,!$&3*2-,!Y#EL!(,<!*;&!
')-6)(+!'()(+&*&)1!')2-)!*-!DS!'-?&)!2, *&))0'*2-,!1;(88!=&!2<&,*23(8!*-!*;-1&!
)&3-)<&<!(.*&)!(!J!+2,!2,*&))0'*2-,!2,!DS!'-?&)#!

5.10 Alarm Indicator Requirements 

5.10.1 Audible alarm indicators#!D88!(0<2=8&!2,<23(*-)1!A-*;&)!*;(,!(,!&()';-,&B!1;(88!=&!
*&1*&<!(1!1'&32.2&<!2,!$&3*2-,!Y#EJ!(,<!1;(88!')-<03&!(,!(8()+M1*(*&!1-0,<!')&110)&!
8&G&8!-.!(*!8&(1*!XJ!<Z!l!J!<Z!(*!F#W!+!l!F#FW!+!.)-+!*;&!<&*&3*-)!(1!+&(10)&<!<0)2,6!
*;&!*&1*#!c-)!1*(*01!2,<23(*-)1@!*;&!(0<2=8&!(8()+!1;(88!=&!(!*?-M1*(*&!(0<2=8&!(8()+\!
(3*2G&!A(8()+!1*(*&B!(,<!2,(3*2G&!A,-,(8()+!1*(*&B#!:;&!*?-M1*(*&!(8()+!2,<23(*-)!1;(88!
')-<03&!,-!1-0,<!2,!*;&!,-,(8()+!1*(*&#!

5.10.2 Visible alarm indicators. D,>!G212=8&!(8()+!2,<23(*2-,!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!
$&3*2-,!Y#EY!(,<!1;(88!=&!)&(<28>!'&)3&'*2=8&#!:;&!G212=8&!(8()+!2,<23(*-)1!1;(88!=&!(!
*?-M1*(*&!G212=8&!(8()+\!(3*2G&!A2880+2,(*2,6B!(,<!2,(3*2G&!A,-,2880+2,(*2,6B#!

5.10.3 Metal object detection alarm indicators.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!+&*(8!
-=Q&3*!<&*&3*2-,!(1!1'&32.2&<!2,!$&3*2-,!Y#EX!(,<!1;(88!;(G&!(!*?-M1*(*&!(0<2=8&!(8()+!
2,<23(*-)!(,<!(!G212=8&!(8()+!2,<23(*-)!*;(*!1;(88!(8()+!*-!2,<23(*&!*;&!')&1&,3&!-.!(!
*&1*!-=Q&3* 2,!*;&!'-)*(8!)&62-,#!:;&!(8()+!1*(*&!.-)!*;&!+&*(8!-=Q&3*!<&*&3*2-,!G212=8&!
(8()+!2,<23(*-)!1;(88!=&!(3*2G&!A2880+2,(*2,6B!(,<!*;&!,-,(8()+!1*(*&!1;(88!=&!2,(3*2G&!
A,-,2880+2,(*2,6B#!:;&!+&*(8!-=Q&3*!<&*&3*2-,!G212=8&!(8()+!2,<23(*-)!1;(88!=&!<21*2,3*!
.)-+!(,>!-*;&)!G212=8&!(8()+!2,<23(*-)1#!

5.10.4 System status alarm indicators.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!$&3*2-,!
Y#EW!(,<!1;(88!;(G&!(!*?-M1*(*&!(0<2=8&!(8()+!2,<23(*-)!-)!(!G212=8&!(8()+!2,<23(*-)!*-!
2,<23(*&!*;&!-'&)(*2-,(8!1*(*&!-.!*;&!<&*&3*-)!1>1*&+!(,<!1;(88!=&!(3*2G(*&<!2.!*;&!
-'&)(*2-,(8!1*(*&!-.!*;&!<&*&3*-)!3(,!3(01&!(!<&6)(<(*2-,!-.!*;&!<&*&3*2-,!'&).-)+(,3&!
)&R02)&<!=>!*;21!1*(,<()<#!:;&!1>1*&+!1*(*01!G212=8&!(8()+!2,<23(*-)!1;(88!=&!2,(3*2G&!
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A,-,2880+2,(*2,6B!2.!*;&!1>1*&+!1*(*01!21!(33&'*(=8&!(,<!1;(88!=&!(3*2G&!A2880+2,(*2,6B!
2.!(!1>1*&+!1*(*01!')-=8&+!&T21*1#!:;&!1>1*&+!1*(*01!G212=8&!(8()+!2,<23(*-)!1;(88!=&!
<21*2,3*!.)-+!(,>!-*;&)!G212=8&!(8()+!2,<23(*-)1#!

5.10.5 Detection ready state alarm indicators.!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!
$&3*2-,!Y#EI!(,<!1;(88!;(G&!(!G212=8&!2,<23(*-)!1;-?2,6!*;&!)&(<>!1*(*&!-.!*;&!<&*&3*-)!
38&()8>!G212=8&!*-!('')-(3;2,6!*)(..23!(,<!*;&!-'&)(*-)#!:;&!)&(<>!1*(*&!1;(88!=&!
2,<23(*&<!=>!(!6)&&,!(,<!)&<!G212=8&!2,<23(*-)h!*;&!6)&&,!G212=8&!2,<23(*-)!1;(88!<&,-*&!
)&(<2,&11!(,<!*;&!)&<!G212=8&!2,<23(*-)!1;(88!<&,-*&!8(3O!-.!)&(<2,&11#!:;&!6)&&,!826;*!
A-)!Go!826;*B!1;(88!2,<23(*&!*;(*!*;&!<&*&3*-)!21!)&(<>!.-)!(!'&)1-,!*-!&,*&)!(,<!'(11!
*;)-06;!*;&!<&*&3*-)@!(,<!*;&!)&<!826;*!A-)!Stop!826;*B!1;(88!2,<23(*&!*;(*!*;&!<&*&3*-)!21!
,-*!)&(<>!.-)!(!'&)1-,!*-!&,*&)##!!:;&!<&*&3*-)!1;(88!;(G&!(!*?-M1*(*&!(0<2=8&!(8()+!
2,<23(*-)!-)!(!G212=8&!(8()+!2,<23(*-)!*-!2,<23(*&!'(11(6&!-.!(!'&)1-,!*;)-06;!*;&!
<&*&3*-)!?;&,!2*!21!,-*!2,!*;&!)&(<>!1*(*&!(,<!1;(88!=&!(3*2G(*&<!2.!(!'&)1-,!(**&+'*1!*-!
'(11!*;)-06;!*;&!<&*&3*-)!?;&,!2*!21!,-*!2,!*;&!)&(<>!1*(*&#!:;&!G212=8&!(8()+!2,<23(*-)!
1;(88!=&!(3*2G&!A2880+2,(*2,6B!2.!(!'&)1-,!(**&+'*1!*-!'(11!*;)-06;!*;&!<&*&3*-)!?;&,!2*!
21!,-*!2,!*;&!)&(<>!1*(*&!(,<!2,(3*2G&!A,-,2880+2,(*2,6B!-*;&)?21&#!

5.10.6 Speed range violation alarm indicators (optional).!:;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!
1'&32.2&<!2,!$&3*2-,!Y#NF!(,<!1;(88!3-,*(2,!(!G212=8&!(8()+!2,<23(*-)!*;(*!21!(3*2G(*&<!2.!
*;&!1'&&<!-.!(!'&)1-,!?(8O2,6!*;)-06;!*;&!'-) *(8!21!-0*12<&!*;&!1'&&<!)(,6&!-.!F#E!+`1!
l!F#H+`1!*-!E#F!+`1!l!F#H!+`1#!

5.11 Metallic interference requirements 

5.11.1 Metallic stationary object interference.!:;&!<&*&3*-)@!?;&,!(<Q01*&<!*-!+&&*!*;&!
)&R02)&+&,*1!-.!$&3*2-,!J#L#L!(,<!*&1*&<!2,!(33-)<(,3&!?2*;!$&3*2-,1!Y#NH@!Y#NE!(,<!
Y#NN@!1;(88!,-*!')-<03&!(!'-12*2G&!(8()+!2,<23(*2-,!?;&,!,-!*&1*!-=Q&3*!21!')&1&,*&<!*-!
*;&!<&*&3*-)#!

5.11.2 Metallic moving objects/metal door interference.!:;&!<&*&3*-)!1;(88!,-*!')-<03&!(!
'-12*2G&!(8()+!2,<23(*2-,!?;&,!-'&)(*&<!,&()!(!+-G2,6!+&*(8!<--)@!(1!*&1*&<!2,!
(33-)<(,3&!?2*;!$&3*2-,!Y#NL@!=0*!1;(88!')-<03&!(!'-12*2G&!(8()+!2,<23(*2-,!.-)!&(3;!
('')-')2(*&!*&1*!-=Q&3*!(,<!2*1!-)2&,*(*2-,@!')-G2<2,6!(!+2,2+0+!)&1'-,1&!(1!
<&*&)+2,&<!(33-)<2,6!*-!$&3*2-,!J#L#E!.-)!(!*&1*!-=Q&3*!+-G2,6!(*!(!1'&&<!-.!H#F!+`1!l!
F#H!+`1!(*!&(3;!*&1*!+&(10)&+&,*!8-3(*2-,!?;&,!-'&)(*&<!?;28&!103;!(!<--)!21!+-G2,6!
A2,!(33-)<(,3&!?2*;!$&3*2-,!Y#NLB#!

5.11.3 Multiple metallic object interference (large object size class only)#!:;&!<&*&3*-)@!
?;&,!(<Q01*&<!*-!+&&*!*;&!)&R02)&+&,*1!-.!$&3*2-,!J#L#L@!1;(88!')-<03&!(!'-12*2G&!
(8()+!2,<23(*2-,!?;&,!*&1*&<!2,!(33-)<(,3&!?2*;!$&3*2-,!Y#NJ#!
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6. Test Methods 

6.1 General Test Requirements 

6.1.1 V(3;!*&1*!1;(88!=&!'&).-)+&<!-,!-,&!1(+'8&!)&')&1&,*(*2G&!-.!*;&!')-<03*2-,!+-<&8#!!

6.1.2 D88!*&1*!<(*(!(,<!-=1&)G(*2-,1!1;(88!=&!)&3-)<&<!(,<!)&'-)*&<#!

6.2 General Test Conditions 

6.2.1 Test location.!:;&!<21*(,3&!=&*?&&,!(,>!+&*(8!-=Q&3*!-*;&)!*;(,!( *&1*!-=Q&3*!1;(88!=&!
(*!8&(1*!NE#J!3+!.)-+!*;&!<&*&3*-)!.8--)@!(*!8&(1*!JF!3+!.)-+!*;&!*-'+-1*!'()*!-.!*;&!
<&*&3*-)!(,<!(*!8&(1*!F#W!+!.)-+!(,>!12<&!-)!-0*?()<!')-Q&3*2-,1!-.!(,>!12<&!-.!*;&!
<&*&3*-)#!!

6.2.2 Environment.!D*!*;&!*2+&!-.!*;&!*&1*1@!*;&!(+=2&,*!*&+'&)(*0)&!1;(88!=&!2,!*;&!)(,6&!
1'&32.2&<!2,!$&3*2-,!J#X!.-)!*;&!('')-')2(*&!(''823(*2-,!A2,<--)@!1;&8*&)&<!-0*<--)!-)!
-0*<--)B!(,<!*;&!)&8(*2G&!;0+2<2*>!1;(88!=&!,-,3-,<&,12,6#!

6.2.3 Preparations.!:;&!<&*&3*-)!1;(88!=&!2,1*(88&<!(33-)<2,6!*-!*;&!+(,0.(3*0)&)n1!
2,1*)03*2-,1#!D,>!1&*0'!-)!3(82=)(*2-,!(<Q01*+&,*1!1'&32.2&<!2,!*;&!-'&)(*-)n1!+(,0(8!
1;(88!=&!'&).-)+&<!2.!)&R02)&<#!

6.3 Safety Tests 

6.3.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!+(6,&*23!.2&8<!&T'-10)&!(1!1'&32.2&<!2,!DSa9Cb
FNFE\HIIY@!(1!(+&,<&<#!:;&!)&108*!-.!*;21!*&1*!21!(!'(11!2.!*;&!<&*&3*-)!3-+'82&1!?;&,!
*&1*&<!(1!1'&32.2&<#!

6.4 Electrical Tests 

6.4.1 AC Power Test 

6.4.1.1 S-,,&3*!*;&!<&*&3*-)!*-!(,!DS!'-?&)!1-0)3&!(*!;26;&1*!)(*&<!10''8>!G-8*(6&!'801!HFo!
(*!,-+2,(8!.)&R0&,3>!(,<!1?2*3;!*;&!<&*&3*-)!-,#!5&).-)+!*&1*2,6!(33-)<2,6!*-!
1&3*2-,1!J#L#L!(*!*;&!+2,2+0+!<&*&3*2-,!3-,<2*2-,!.-)!&(3;!('')-')2(*&!-=Q&3*!12P&!
38(11#!_&3-)<!*;&!)&108*1#!$?2*3;!*;&!<&*&3*-)!-..!(,<!<213-,,&3*!.)-+!*;&!DS!'-?&)!
1-0)3&#!!
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6.4.1.2 S-,,&3*!*;&!<&*&3*-)!*-!(,!DS!'-?&)!1-0)3&!(*!8-?&1*!)(*&<!10''8>!G-8*(6&!+2,01!
HFo!(*!,-+2,(8!.)&R0&,3>!(,<!1?2*3;!*;&!<&*&3*-)!-,#!5&).-)+!*&1*2,6!(33-)<2,6!*-!
1&3*2-,1!J#L#L!(*!*;&!+2,2+0+!<&*&3*2-,!3-,<2*2-,!.-)!&(3;!('')-')2(*&!-=Q&3*!12P&!
38(11#!_&3-)<!*;&!)&108*1#!$?2*3;!*;&!<&*&3*-)!-..!(,<!<213-,,&3*!.)-+!*;&!DS!'-?&)!
1-0)3&#!

6.4.1.3 S-,,&3*!*;&!<&*&3*-)!*-!(,!DS!'-?&)!1-0)3&!(*!,-+2,(8!G-8*(6&!(*!Jo!8&11!*;(,!*;&!
8-?&1*!)(*&<!10''8>!.)&R0&,3>!(,<!1?2*3;!*;&!<&*&3*-)!-,#!5&).-)+!*&1*2,6!(33-)<2,6!
*-!1&3*2-,1!J#L#L!(*!*;&!+2,2+0+!<&*&3*2-,!3-,<2*2-,!.-)!&(3;!('')-')2(*&!-=Q&3*!12P&!
38(11#!_&3-)<!*;&!)&108*1#!$?2*3;!*;&!<&*&3*-)!-..!(,<!<213-,,&3*!.)-+!*;&!DS!'-?&)!
1-0)3&#!

6.4.1.4 S-,,&3*!*;&!<&*&3*-)!*-!(,!DS!'-?&)!1-0)3&!(*!,-+2,(8!G-8*(6&!(*!Jo!6)&(*&)!*;(,!*;&!
;26;&1*!)(*&<!10''8>!.)&R0&,3>!(,<!1?2*3;!*;&!<&*&3*-)!-,#!5&).-)+!*&1*2,6!(33-)<2,6!
*-!1&3*2-,1!J#L#L!(*!*;&!+2,2+0+!<&*&3*2-,!3-,<2*2-,!.-)!&(3;!('')-')2(*&!-=Q&3*!12P&!
38(11#!_&3-)<!*;&!)&108*1#!$?2*3;!*;&!<&*&3*-)!-..!(,<!<213-,,&3*!.)-+!*;&!DS!'-?&)!
1-0)3&#!

6.4.2 Battery Backup Test 

6.4.2.1 S-,,&3*!*;&!<&*&3*-)!*-!(,!DS!'-?&)!1-0)3&!(*!,-+2,(8!G-8*(6&!(,<!1?2*3;!*;&!
<&*&3*-)!-,#!%213-,,&3*!*;&!DS!'-?&)!1-0)3&!1-!*;(*!=(**&)>!=(3O0'!'-?&)!
(0*-+(*23(88>!1?2*3;&1!-,#!!5&).-)+!*&1*2,6!(33-)<2,6!*-!1&3*2-,!J#L#N!(*!*;&!+2,2+0+!
<&*&3*2-,!3-,<2*2-,!.-)!&(3;!('')-')2(*&!-=Q&3*!12P&!38(11#!_&3-)<!*;&!)&108*1# 

6.5 Detection Performance Test!

6.5.1 c-)!]:U%1!*;(*!3-,*(2,!+-)&!*;(,!-,&! 6&,&)(*-)!(,<`-)!1&,1-)@!*;&!<&*&3*-)!
)&1'-,1&!)&3-)<&<!1;(88!=&!*;&!-,&!.)-+!?;23;!(,!(8()+!2,<23(*2-,!21!<&)2G&<#!

6.5.2 9.!*;&!<&*&3*-)!3(,!=&!(<Q01*&<!*-!')-G2<&!(,!(8()+!2,<23(*2-,!.-)!=-*;!8()6&!-=Q&3*1!
(,<!+&<20+!-=Q&3*1@!*;&!<&*&3*2-,!'&).-)+(,3&!*&1*!1;(88!=&!'&).-)+&<!.-)!&(3;!
-=Q&3*!38(11#!:;&!<&*&3*2-,!'&).-)+(,3&!1;(88!=&!&G(80(*&<!=>!*;&!*&1*!+&*;-<1!
<&13)2=&<!2,!*;21!1&3*2-,#!!

6.5.3 Test Objects and Equipment 

6.5.3.1 Test objects.!:&1*!-=Q&3*1!(,<!(88-?&<!-)2&,*(*2-,1!()&!62G&,!2,!79/!_&'-)*!HFFMFX#!

6.5.3.2 Three-axis positioning system.!:;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+!1;(88!+&&*!*;&!
.-88-?2,6!)&R02)&+&,*1\!
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$ %21'8(3&+&,*@!T!(,<!>!(T&1\!" #H!+#!
$ %21'8(3&+&,*@!PM(T21\!" !E!+#!
$ 5-12*2-,!(330)(3>@!&(3;!(T21\!H!++#!
$ 5-12*2-,!)&'&(*(=282*>@!&(3;!(T21\!H!++#!!
$ U(T2+0+!18&?!1'&&<@!>M(T21\!" !E!+`1#!

6.5.3.3 Magnetic field sensor.!:;&!+(6,&*23!.2&8<!1&,1-)!1;(88!;(G&!(!.)&R0&,3>!)&1'-,1&!
=(,<?2<*;!(*!8&(1*!.2G&!*2+&1!6)&(*&)!*;(,!*;&!=(,<?2<*;!-.!*;&!6&,&)(*&<!+(6,&*23!
.2&8<@!1;(88!')-G2<&!(!)+1!G-8*(6&!-0*'0*!(,<!1;(88!;(G&!<2+&,12-,1!8&11!*;(,!-)!&R0(8!
*-!L!3+!T!L!3+!T!L!3+#!!

6.5.3.4 Voltmeter. :;&!DS!G-8*+&*&)!1;(88!;(G&!(!=(,<?2<*;!(*!8&(1*!.2G&!*2+&1!6)&(*&)!*;(,!
*;&!=(,<?2<*;!-.!*;&!6&,&)(*&<!+(6,&*23!.2&8<@!(88-?!3-+'0*&)!3-,*)-8!(,<!<(*(!
)&*)2&G(8!(,<!;(G&!(!G()2(=8&!6(2,!2,'0*!?2*;!(*!8&(1*!HFM=2*!)&1-80*2-,!.088!13(8&#!

6.5.3.5 Microphone (audible alarm indicators).!:;&!+23)-';-,&!21!*;&!(0<2=8&!(8()+!
2,<23(*2-,!<&*&3*-)#!9*!1;(88!=&!01&<!*-!<&*&3*!(,!(0<2=8&!'-12*2G&!(8()+!2,<23(*2-,@!
1;(88!=&!3('(=8&!-.!<&*&3*2,6!*;&!(0<2=8&!(8()+!2,<23(*2-,!(,<!1;(88!')-G2<&!(,!(,(8-6!
-0*'0*!*;(*!3(,!=&!2,*&).(3&<!*-!*;&!3-+'0*&)!3-,*)-88&)!A1&&!$&3*2-,!Y#J#N#IB#!

6.5.3.6 Light detector (visible alarm indicators).!:;&!826;*!<&*&3*-)!21!*;&!G212=8&!(8()+!
2,<23(*2-,!<&*&3*-)#!9*!1;(88!=&!01&<!*-!<&*&3*!(!G212=8&!'-12*2G&!(8()+!2,<23(*2-,@!1;(88!
=&!3('(=8&!-.!=&2,6!(**(3;&<!<2)&3*8>!*-!*;&!G212=8&!(8()+!2,<23(*-)!(,<!1;(88!')-G2<&!
(,!(,(8-6!&8&3*)23(8!-0*'0*!*;(*!3(,!=&!2,*&).(3&<!*-!*;&!3-+'0*&)!3-,*)-88&)!A1&&!
$&3*2-,!Y#J#N#IB#!

6.5.3.7 Detector platform.!!:;&!<&*&3*-)!1;(88!;(G&!(!,-,3-,<03*2G&@!,-,+(6,&*23!'8(*.-)+!
-,!?;23;!2*!)&1*1#!:;&!<&*&3*-)!+-0,*!8-3(*&1!*;&!<&*&3*-)!.8--)!(*!(!;&26;*!-.!NE#J!3+!
AHE#W!2,B!(,<!3-,*(2,1!6)--G&1!-)!(!1;&8.!8-3(*&<!(*!HF!3+!AL!2,B!=&8-?!2*1!*-'!10).(3&#!

6.5.3.8 Test object support platform.!:;&!*&1*!-=Q&3*!10''-)*!'8(*.-)+!1;(88!=&!3-,1*)03*&<!
-.!,-,3-,<03*2G&@!,-,+(6,&*23!+(*&)2(81#!:;&!'0)'-1&!-.!*;21!'8(*.-)+!21!*-!')-G2<&!(!
)&1*!.-)!*;&!*&1*!-=Q&3*1!(*!*;&!*&1*!+&(10)&+&,*!8-3(*2-,!;&26;*1!-.\!WF!3+!l!H!3+@!!
HNF!3+!l!H!3+!(,<!HWF!3+!l!H!3+#!!

6.5.3.9 Computer controller. :;&!3-+'0*&)!3-,*)-88&)!1;(88!;(G&!2,1*(88&<!(,<!-'&)(*2-,(8!
(88!,&3&11()>!;()<?()&!(,<!1-.*?()&!.-)!')-G2<2,6!2,1*)0+&,*!3-,*)-8!(,<!<(*(!
(3R0212*2-,#!

6.5.3.10 Test probe.!:;&!*&1*!')-=&!1;(88!=&!(!32)308()@!(2)M3-)&@!NWM*0),@!12,68&M8(>&)!3-28!-.!
3-''&)!?2)&#!:;&!3-28!1;(88!;(G&!(!+&(,!3-28!<2(+&*&)!-.!EFF!++!l!J!++#!:;&!3-''&)!
?2)&!1;(88!=&!F#JFW!++!<2(+&*&)!AD]a!ELB!+(6,&*!?2)&!*;(*!21!2,108(*&<@!(,<!*;&!
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-G&)(88!+(T2+0+!<2(+&*&)!-.!*;&!3(=8&!1;(88!=&!F#JJI!++#!:;&!8&(<1!.)-+!*;&!3-28!
1;(88!=&!=)-06;*!*-6&*;&)!(,<!(!*?21*&<!'(2)!.-)+&<!?2*;!(!*?21*!'2*3;!-.!8&11!*;(,!HFF!
++#!D!)&121*-)!?2*;!(!'-?&)!<2112'(*2-,!-.!('')-T2+(*&8>!JF!]!1;(88!=&!(<<&<!2,!
1&)2&1!?2*;!*;&!3-28!*-!=)2,6!*;&!*-*(8!)&121*(,3&!-.!*;&!)&121*-)!'801!3-28!*-!J!$ !l!F#EJ!
$ #!:;&!(T21!-.!*;&!3-28!21!*;&!82,&!*;(*!'(11&1!*;)-06;!*;&!3&,*&)!-.!*;&!3-28!(,<!21!
'&)'&,<2308()!*-!*;&!'8(,&!.-)+&<!=>!*;&!3-28#!

6.5.3.11 Signal generator/source.!:;&!126,(8!6&,&)(*-)!+01*!=&!3('(=8&!-.!6&,&)(*2,6!.-0)!
<2..&)&,*!12,&M?(G&1!(*!AHB!YF!CP!l!H!CP@!AEB!HJ#XJ!OCP!l!HF!CP@!ANB!LF!OCP!l!HF!CP!
(,<!ALB!EF!CP!l!H!CP!?2*;!(,!(+'82*0<&!-.!HJ![!'&(OM*-M'&(O!l!H![!2,*-!(!J!$ !8-(<!
A*;&!*&1*!')-=&B#!:;&!126,(8!6&,&)(*-)!+01*!(81-!6&,&)(*&!'081&1!?2*;!(!)&'&*2*2-,!)(*&!
-.!EF!CP!l!H!CP!(,<!(!'081&!?2<*;!-.!F#J!+1!l!F#H!+1!?2*;!(,!(+'82*0<&!-.!HJ![!l!H!
[#!

6.5.4 Detection Sensitivity Test 

6.5.4.1 Initial procedures#!V,10)&!*;(*!*;&!G-8*+&*&)@!(8()+!2,<23(*2-,!<&*&3*-)!(,<!*;)&&M
(T21!'-12*2-,2,6!1>1*&+!()&!3-,,&3*&<!*-!*;&!3-+'0*&)!3-,*)-88&)!(,<!*;(*!*;&!
<&*&3*2-,!126,(8!-0*'0*!3-,,&3*-)!A1&&!$&3*2-,!L#H#WB!21!3-,,&3*&<!*-!*;&!G-8*+&*&)!
A.-)!(,(8-6!126,(81B!-)!*-!*;&!3-+'0*&)!A.-)!<262*(8!126,(81B#!:0),!-,!*;&!G-8*+&*&)@ 
(8()+!2,<23(*2-,!<&*&3*-)@!3-+'0*&)!3-,*)-88&)!(,<!'-12*2-,2,6!1>1*&+!(,<!G&)2.>!
')-'&)!-'&)(*2-,!-.!*;&!+&(10)&+&,*!1>1*&+#!V,10)&!*;(*!*;&!]:U%!21!1&30)&8>!
8-3(*&<!(,<!'-12*2-,&<!2,!*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+#!D**(3;!*;&!*&1*!-=Q&3*!
?2*;!*;&!')-'&)!-)2&,*(*2-,!*-!*;&!'-12*2-,2,6!1>1*&+#!:0),!-,!*;&!]:U%!(,<!&,10)&!
*;(*!2*1!-0*'0*!.0,3*2-,1!')-'&)8>!=>!,-*2,6!(!3;(,6&!2,!*;&!+(6,2*0<&!-.!*;&!<&*&3*2-,!
126,(8!(,<!(3*2G(*2-,!-.!*;&!(8()+!2,<23(*2-,!(1!(!+&*(8!-=Q&3*!21!=)-06;*!,&()!*;&!
<&*&3*-)#!V,10)&!*;(*!*;&!*&1*!-=Q&3*!<-&1!,-*!;2*!(,>!-=Q&3*1!?;28&!2,!+-*2-,#!

6.5.4.2 Performing the measurement.!:;&!13(,!82+2*1!.-)!*;&!TM(T21!13(,!1;(88!=&!*;&!
=-0,<()2&1!-.!*;&!*&1*!+&(10)&+&,*!6)2<!8-3(*2-,1#!:;&!3&,*&)!.-)!=-*;!*;&!T!(,<!P!
<2)&3*2-,!13(,1!1;(88!=&!*;&!<&*&3*-)!(T21!A1&&!c260)&!HB#!$&*!*;&!3-+'0*&)!')-6)(+!*-!
'&).-)+!(!-,&M+&*&)!8-,6!>M(T21!13(,!(*!(!1'&32.2&<!1'&&<!*;(*!21!'&)'&,<2308()!*-@!
'(11&1!*;)-06;!(,<!21!3&,*&)&<!(*!*;&!<&*&3*-)!'8(,&#!$&*!*;&!TM(T21!(,<!PM(T21!
'-12*2-,1!*-!*;&!+-1*!,&6(*2G&!13(,!82+2*1#!5&).-)+!(!>M(T21!13(,@!+&(10)&!*;&!126,(8!
')&1&,*!(*!*;&!<&*&3*2-,!126,(8!-0*'0*!3-,,&3*-)!A1&&!$&3*2-,!L#H#WB!(,<!)&3-)<!*;21!
+&(10)&+&,*!(1!*;&!>M(T21!21!13(,,&<!2,!*;&!.-)?()<!<2)&3*2-,#!AD8*&),(*2G&8>@!
'&).-)+!(!>M(T21!13(,!(,<!)&3-)<!(,>!'-12*2G&!(8()+!2,<23(*2-,!2,!*;&!.-)?()<!
<2)&3*2-,!012,6!*;&!(8()+!2,<23(*2-,!<&*&3*-)#B!U-G&!*;&!TM(T21!2,!J!3+!l!F#H!3+!
2,3)&+&,*1!(,<!)&'&(*!*;&!>M(T21!13(,!+&(10)&+&,*!.-)!&(3;!TM(T21!2,3)&+&,*!0,*28!
*;&!TM(T21!'-12*2G&!13(,!82+2*!21!)&(3;&<#!U-G&!*;&!PM(T21!2,!J!3+!l!F#H!3+!2,3)&+&,*1!
?;28&!)&'&(*2,6!*;&!TM(T21!2,3)&+&,*&<!+-*2-,!(,<!*;&!>M(T21!13(,!+&(10)&+&,*!0,*28!
*;&!PM(T21!'-12*2G&!13(,!82+2*!21!)&(3;&<#!AD8*&),(*2G&8>@!(<Q01*!*;&!<&*&3*-)!1&,12*2G2*>!
1&**2,61!&2*;&)!(.*&)!&(3;!13(,!;(1!=&&,!'&).-)+&<!-)!(.*&)!13(,1!(*!(88!-.!*;&!*&1*!
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+&(10)&+&,*!6)2<!8-3(*2-,1!;(G&!=&&,!'&).-)+&<!(,<!<&*&)+2,&!*;&!*;)&1;-8<!.-)!*&1*!
-=Q&3*!<&*&3*2-,!(*!&(3;!*&1*!+&(10)&+&,*!6)2<!8-3(*2-,#B!_&3-)<!*;&!<&*&3*2-,!
126,(8A1B!G(80&!.-)!&(3;!>M(T21!13(,!(,<!)&'-)*!*;&!+(T2+0+!-.!*;&1&!G(80&1#!_&3-)<!
(,>!'-12*2G&!(8()+!2,<23(*2-,!012,6!*;&!(8()+!2,<23(*2-,!<&*&3*-)!(1!*;&!>M(T21!13(,!21!
=&2,6!'&).-)+&<#!AD8*&),(*2G&8>@!)&3-)<!*;&!<&*&3*-)!*;)&1;-8<!1&,12*2G2*>!1&**2,61!.-)!
&(3;!>M(T21!13(,!(,<!)&'-)*!*;&1&!G(80&1#B!

6.5.5 Speed Test 

6.5.5.1 Initial procedures.!V,10)&!*;(*!*;&!(8()+!2,<23(*2-,!<&*&3*-)!(,<!*;)&&M(T21!
'-12*2-,2,6!1>1*&+!()&!3-,,&3*&<!*-!*;&!3-+'0*&)!3-,*)-88&)#!:0),!-,!*;&!(8()+!
2,<23(*2-,!<&*&3*-)@!*;&!3-+'0*&)!3-,*)-88&)!(,<!*;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+@!(,<!
G&)2.>!')-'&)!-'&)(*2-,!-.!*;&!+&(10)&+&,*!1>1*&+#!V,10)&!*;(*!*;&!]:U%!21!
1&30)&8>!8-3(*&<!(,<!'-12*2-,&<!?2*;2,!*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+#!D<Q01*!
*;&!<&*&3*-)!*-!*;&!('')-')2(*&!1&,12*2G2*>!1&**2,6#!D**(3;!*;&!*&1*!-=Q&3*!?2*;!*;&!
')-'&)!-)2&,*(*2-,!*-!*;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+#!:0),!-,!*;&!]:U%!(,<!
&,10)&!*;(*!2*1!-0*'0*!.0,3*2-,1!')-'&)8>!=>!,-*2,6!(!3;(,6&!2,!*;&!(8()+!2,<23(*2-,!
<&*&3*-)!)&(<2,6!(1!(!+&*(8!-=Q&3*!21!=)-06;*!,&()!*;&!'-)*(8!)&62-,#!V,10)&!*;(*!*;&!
*&1*!-=Q&3*!<-&1!,-*!;2*!(,>!-=Q&3*1!?;28&!2,!+-*2-,#!

6.5.5.2 Performing the measurement.!$&*!*;&!3-+'0*&)!')-6)(+!*-!'&).-)+!(!-,&M+&*&)!
8-,6!>M(T21!13(,!(*!*;&!1'&32.2&<!1'&&<!*;(*!21!'&)'&,<2308()!*-@!'(11&1!*;)-06;!(,<!21!
3&,*&)&<!(*!*;&!<&*&3*-)!'8(,&!(*!*;&!1'&32.2&<!TM(T21!(,<!PM(T21!'-12*2-,#!_&3-)<!(,>!
'-12*2G&!(8()+!2,<23(*2-,!012,6!*;&!(8()+!2,<23(*2-,!<&*&3*-)!(1!*;&!>M(T21!13(,!21!
=&2,6!'&).-)+&<#!

6.5.6 Discrimination Test 

6.5.6.1 Initial procedures.!V,10)&!*;(*!*;&!(8()+!2,<23(*2-,!<&*&3*-)!(,<!*;)&&M(T21!
'-12*2-,2,6!1>1*&+!()&!3-,,&3*&<!*-!*;&!3-+'0*&)!3-,*)-88&)#!:0),!-,!*;&!(8()+!
2,<23(*2-,!<&*&3*-)@!*;&!3-+'0*&)!3-,*)-88&)@!(,<!*;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+!(,<!
G&)2.>!')-'&)!-'&)(*2-,!-.!*;&!+&(10)&+&,*!1>1*&+#!V,10)&!*;(*!*;&!]:U%!21!
1&30)&8>!8-3(*&<!(,<!'-12*2-,&<!?2*;2,!*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+#!D<Q01*!
*;&!<&*&3*-)!*-!*;&!('')-')2(*&!1&,12*2G2*>!1&**2,6#!D**(3;!*;&!*&1*!-=Q&3*!?2*;!*;&!
')-'&)!-)2&,*(*2-,!*-!*;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+#!:0),!-,!*;&!]:U%!(,<!
&,10)&!*;(*!2*1!-0*'0*!.0,3*2-,1!')-'&)8>!=>!,-*2,6!(!3;(,6&!2,!*;&!(8()+!2,<23(*2-,!
<&*&3*-)!)&(<2,6!(1!(!+&*(8!-=Q&3*!21!=)-06;*!,&()!*;&!'-)*(8!)&62-,#!V,10)&!*;(*!*;&!
*&1*!-=Q&3*!<-&1!,-*!;2*!(,>!-=Q&3*1!?;28&!2,!+-*2-,#!

6.5.6.2 Performing the measurement. $&*!*;&!3-+'0*&)!')-6)(+!*-!'&).-)+!(!-,&M+&*&)!
8-,6!>M(T21!13(,!*;(*!21!'&)'&,<2308()!*-@!'(11&1!*;)-06;!(,<!21!3&,*&)&<!(*!*;&!
<&*&3*-)!'8(,&!(*!*;&!TM(T21!'-12*2-,!-.!F!3+!l!F#J!3+!3&,*&)&<!-,!*;&!PM(T21!(,<!PM
(T21!'-12*2-,!-.!YF!3+!l!F#J!3+#!D**(3;!*;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+!*-!*;&!
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2,,-30-01!2*&+!*&1*!-=Q&3*!;-8<&)!(*!*;&!<&126,(*&<!8-3(*2-,!-,!*;&!2,,-30-01!2*&+!*&1*!
-=Q&3*!;-8<&)#!5&).-)+!*;&!>M(T21!13(,!(,<!)&3-)<!(,>!'-12*2G&!(8()+!2,<23(*2-,!012,6!
*;&!(8()+!2,<23(*2-,!<&*&3*-)!(1!*;&!>M(T21!13(,!21!=&2,6!'&).-)+&<#!

6.5.7 Alarm Indication Timing Test 

6.5.7.1 Initial procedures.!V,10)&!*;(*!*;&!(8()+!2,<23(*2-,!<&*&3*-)!21!3-,,&3*&<!*-!*;&!
?(G&.-)+!)&3-)<&)!(,<!*;)&&M(T21!'-12*2-,2,6!1>1*&+!(,<!?(G&.-)+!)&3-)<&)!()&!
3-,,&3*&<!*-!*;&!3-+'0*&)!3-,*)-88&)#!:0),!-,!*;&!(8()+!2,<23(*2-,!<&*&3*-)@!*;&!
?(G&.-)+!)&3-)<&)@!*;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+@!(,<!*;&!3-+'0*&)!3-,*)-88&)!(,<!
G&)2.>!')-'&)!-'&)(*2-,!-.!*;&!+&(10)&+&,*!1>1*&+#!V,10)&!*;(*!*;&!]:U%!21!1&30)&8>!
8-3(*&<!(,<!'-12*2-,&<!?2*;2,!*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+!(,<!*;(*!*;&!>M(T21!13(,!
21!1>++&*)23!(=-0*!*;&!<&*&3*-)!'8(,&!l!H!3+#!D<Q01*!*;&!<&*&3*-)!*-!*;&!('')-')2(*&!
-'&)(*2-,(8!1&**2,61#!D**(3;!*;&!*&1*!-=Q&3*!?2*;!*;&!')-'&)!-)2&,*(*2-,!*-!*;&!*;)&&M(T21!
'-12*2-,2,6!1>1*&+#!:0),!-,!*;&!]:U%!(,<!&,10)&!*;(*!-'&)(*2,6!')-'&)8>!=>!,-*2,6!(!
3;(,6&!2,!*;&!'-12*2-,!-.!*;&!*)(3&!-,!*;&!?(G&.-)+!)&3-)<&)!3;(,,&8!3-))&1'-,<2,6!*-!*;&!
(8()+!2,<23(*2-,!<&*&3*-)!(1!(!+&*(8!-=Q&3*!21!=)-06;*!,&()!*;&!'-)*(8!)&62-,!-.!*;&!
]:U% #!

6.5.7.2 Performing the measurement. $&*!*;&!3-+'0*&)!')-6)(+!*-!'&).-)+!(!-,&M+&*&)!8-,6!
>M(T21!13(,!(*!*;&!1'&32.2&<!+&(10)&+&,*!3-,<2*2-,1!(,<!1&*!*;&!2,2*2(8!>M(T21!13(,!
'-12*2-,!*-!MF#J!+!l!H!3+!.)-+!*;&!<&*&3*-)!'8(,&#!!5&).-)+!*;&!.-)?()<M6-2,6!>M(T21!13(,!
(,<!*)266&)!*;&!?(G&.-)+!)&3-)<&)!*-!(3R02)&!<(*(!.)-+!*;&!3;(,,&8!*-!?;23;!*;&!(8()+!
2,<23(*2-,!<&*&3*-)!21!3-,,&3*&<#!!];&,!*;&!HM+!8-,6!>M(T21!13(,!21!3-+'8&*&@!*)266&)!*;&!
?(G&.-)+!)&3-)<&)!*-!3&(1&!<(*(!(3R0212*2-,#!

6.5.7.3 Analyzing the Data – Alarm Indication Instants#!!!

"12,6!+&*;-<1!<&13)2=&<!2,!9VVV!$*<#!HWHMEFFN@!3-+'0*&!*;&!2,2*2(8!2,1*(,*@!tF@!*;&!.2,(8!
2,1*(,*@!tf@!(,<!*;&!.2)1*!(,<!1&3-,<!JF!o!)&.&)&,3&!8&G&8!2,1*(,*1@!tH!(,<! tE@!-.!*;&!
?(G&.-)+!(3R02)&<!2,!Y#J#T#E#!!S-+'0*&!*;&!+2<<8&!2,1*(,*@!tm@!-.!*;&!?(G&.-)+!012,6!
VR0(*2-,!H\!
 

Equation 1.  U2<<8&!9,1*(,*# 

#
E

F
F

tt
tt f

m

'
() !

!
S-+'0*&!*;&!2,2*2(8!(8()+!2,<23(*2-,!2,1*(,*@!t(H@!012,6!VR0(*2-,!E\!
!
Equation 2.!!9,2*2(8!D8()+!9,<23(*2-,!9,1*(,*#!

@HH ttt ma ')  
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!
!
(,<!3-+'0*&!*;&!.2,(8!(8()+!2,<23(*2-,!2,1*(,*@!t(E@!012,6!VR0(*2-,!N\!
!
Equation 3.  c2,(8!D8()+!9,<23(*2-,!9,1*(,*# 

#EE ma ttt ') !!

6.5.7.4 Analyzing the Data – Alarm Indication State.!
S-+'0*&!*;&!<0)(*2-,@!T%@!-.!*;&!(8()+!2,<23(*2-,!126,(8!=&*?&&,!tE!(,<! tH!012,6!
VR0(*2-,!L\!
!
Equation 4.!$26,(8!%0)(*2-,#!

#HE ttTD ') !

S-+'0*&! *;&! '&)3&,*(6&! -.!T%! .-)! ?;23;! *;&! 126,(8! 21! 8&11! *;(,! *;&! E! o! )&.&)&,3&!
8&G&8@!?;23;!21!<&*&)+2,&<!012,6!+&*;-<1!<&13)2=&<!2,!9VVV!$*<#!HWHMEFFN#!!9.!*;21!
'&)3&,*(6&!21!8&11!*;(,!HF!o@!*;&,!*;&!(8()+!2,<23(*2-,!1*(*&!21!,-*!(3*2G& !

6.6 Operator Control Test  

6.6.1 :;&!'-?&)!-,`-..!1?2*3;!1;(88!=&!3>38&<!(,<!*;&!<&*&3*-)!1;(88!=&!-=1&)G&<!*-!3&(1&!*-!
.0,3*2-,!<0)2,6!'-?&)!-..!(,<!=&!-=1&)G&<!*-!.0,3*2-,!<0)2,6!'-?&)!-,#!c0,3*2-,(82*>!
1;(88!=&!3;&3O&<!=>!'(112,6!(!8()6&!*&1*!-=Q&3*!*;)-06;!*;&!<&*&3*-)!(,<!-=1&)G2,6!(,!
(8()+!2,<23(*2-,#!

6.6.2 :;&!(0<2=8&!(8()+!1;(88!=&!<21(=8&<!(,<!*;&!<&*&3*-)!1;(88!=&!-=1&)G&<!*-!,-*!62G&!(,!
(0<2=8&!(8()+!2,<23(*2-,!?;&,!(!8()6&!-=Q&3*!12P&!*&1*!-=Q&3*!21!'(11&<!*;)-06;#!:;&!
(0<2=8&!(8()+!1;(88!*;&,!=&!&,(=8&<!(,<!*;&!<&*&3*-)!1;(88!=&!-=1&)G&<!*-!')-G2<&!(,!
(0<2=8&!(8()+!2,<23(*2-,!?;&,!*;&!1(+&!*&1*!-=Q&3*!21!'(11&<!*;)-06;#!

6.7 Radiated Emissions 

6.7.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!S9$5_!EE\EFFW@!S8(11!Z@!(1!(+&,<&<@!.-)!
*;&!.)&R0&,3>!)(,6&1!(,<!82+2*1!62G&,!2,!:(=8&!H!-.!9VS!YHFFFMYMN\EFFY@!(1!(+&,<&<#!
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6.8 Conducted Emissions 

6.8.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!S9$5_!EE\EFFW@!S8(11!Z@!(1!(+&,<&<@!.-)!
*;&!.)&R0&,3>!)(,6&1!(,<!82+2*1!62G&,!2,!:(=8&!H!.-)!*;&!DS!U(2,1!5-)*!-.!9VS!
YHFFFMYMN\EFFY@!(1!(+&,<&<#!

6.8.2 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!S9$5_!EE\EFFW@!S8(11!Z@!(1!(+&,<&<@!.-)!
*;&!.)&R0&,3>!)(,6&1!(,<!82+2*1!62G&,!2,!:(=8&!H!.-)!*;&!$26,(8@!S-,*)-8@!%S!5-?&)!
9,'0*!-)!40*'0*!5-)*1!-. !9VS!YHFFFMYMN\EFFY@!(1!(+&,<&<#!

6.9 Radiated Magnetic Field Test (Low-Frequency Magnetic Field Susceptibility 
Test) 

6.9.1.1 58(3&!*;&!+&*(8!<&*&3*-)!-,!*;&!<&*&3*-)!'8(*.-)+!(,<!+()O!-,!*;&!<&*&3*-)!'8(*.-)+!
A(,<!10))-0,<2,6!()&(@!<&'&,<2,6!-,!*;&!12P&!-.!*;&!<&*&3*-)!'8(*.-)+B!*;)&&!82,&1!*;(*!
()&!'()(88&8!*-!*;&!<&*&3*-)!'8(,&!(,<!*;&!<&*&3*-)!.8--)#!K-3(*&!*;&1&!82,&1!1-!*;(*!*;&!
+2<<8&!82,&!21!3-'8(,()!?2*;!*;&!<&*&3*-)!'8(,&!(,<!*;&!-*;&)!*? -!82,&1!()&!-,!-''-12*&!
12<&1!-.!*;21!+2<<8&!82,&!(,<!1&'()(*&<!.)-+!*;&!+2<<8&!82,&!=>!NF!3+!%l!H!3+# 

6.9.1.2 V,10)&!*;(*!*;&!*&1*!')-=&!A1&&!$&3*2-,!Y#J#N#HFB!21!-)2&,*&<!1-!*;(*!2*1!(T21!21!'()(88&8!
*-!*;&!<&*&3*-)!'8(,&!(,<!<&*&3*-)!.8--)!?2*;!(!*-8&)(,3&!-.!Jf# 

6.9.1.3 5)-6)(+!*;&!126,(8!1-0)3&!*-!')-G2<&!*;&!YF!CP!126,(8!<&13)2=&<!2,!$&3*2-,!Y#J#N#HH!
(,<!3-,,&3*!*;&!*&1*!')-=&!*-!*;&!126,(8!1-0)3&#!V,10)&!*;(*!*;&!')-=&!21!=&2,6!&T32*&<!
=>!*;&!126,(8!1-0)3&!=>!'8(32,6!(!1&3-,<!(,<!12+28()8>!3-,1*)03*&<!')-=&!,&T*!*-!*;&!
*&1*!')-=&#!S-,,&3*!*;&!1&3-,<!*&1*!')-=&!*-!(,!-13288-13-'&!-)!1'&3*)0+!(,(8>P&)!(,<!
G&)2.>!*;&!*&1*!')-=&!21!)&3&2G2,6!(!126,(8!.)-+!*;&!126,(8!1-0)3&# 

6.9.1.4 5-12*2-,!*;&!*&1*!')-=&!1-!*;(*!2*1!(T21!21!3-'8(,()!*-!?2*;2,!H!3+!?2*;!*;&!8&.*+-1*!
+()O&<!82,&@!HF!3+!l!H!3+!(=-G&!*;&!<&*&3*-)!.8--)!(,<!E!+!l!HF!3+!.)-+!*;&!-0*&)!
10).(3&!-.!*;&!<&*&3*-)#! 

6.9.1.5 U-G&!*;&!*&1*!')-=&!*-?()<!*;&!<&*&3*-)!(*!(!1'&&<!-.!F#E!+`1!l!F#H!+`1!?;28&!
3;(,62,6!2*1!G&)*23(8!'-12*2-,!-)!3-'8(,()2*>!=>!,-!+-)&! *;(,!H!3+!(,<!)&3-)<!*;&!
<21*(,3&@!di@!.)-+!*;&!<&*&3*-)!(*!?;23;!*;&!<&*&3*-)!')-G2<&1!(!'-12*2G&!(8()+!
2,<23(*2-,# 

6.9.1.6 _&'&(*!$&3*2-,!Y#I#H#J!.-0)!(<<2*2-,(8!*2+&1#!

6.9.1.7 _&3-)<!*;&!(G&)(6&!'-12*2-,@!HF@ld @!.-)!*;&!8&.*+-1*!82,&!012,6!VR0(*2-,!J\!

!
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!
Equation 5: DG&)(6&!'-12*2-,# 

@
J

H
@HF@ *

)

)
i

ill dd !

?;&)&!*;&!l!10=13)2'*!)&.&)1!*-!*;&!8&.*+-1*!82,&#!

6.9.1.8 _&'&(*!1&3*2-,1!Y#I#H#L!*;)-06;!Y#I#H#X!&T3&'*!?2*;!*;&!*&1*!')-=&!(T21!21!(*!(!;&26;*!
(=-G&!*;&!<&*&3*-)!.8--)!-.!HFF!3+!l!HF!3+!(,<!-=*(2,!*;&!(G&)(6&!'-12*2-,@HFF@ld !@!(*!
(!;&26;*!-.!HFF!3+!l!HF!3+!(*!?;23;!*;&!+&*(8!<&*&3*-)!')-G2<&1!(!'-12*2G&!(8()+!
2,<23(*2-,#!

!
6.9.1.9 _&'&(*!1&3*2-,1!Y#I#H#L!*;)-06;!Y#I#H#X!&T3&'*!?2*;!*;&!*&1*!')-=&!(*!(!;&26;*!(=-G&!

*;&!<&*&3*-)!.8--)!-.!EFF!3+!l!HF!3+!(,<!-=*(2,!*;&!(G&)(6&!'-12*2-,@EFF@ld !@!(*!(!
;&26;*!-.!EFF!3+!l!HF!3+!(*!?;23;!*;&!+&*(8!<&*&3*-)!')-G2<&1!(!'-12*2G&!(8()+!
2,<23(*2-,#!

!
6.9.1.10 _&'&(*!1&3*2-,1!Y#I#H#L!*;)-06;!Y#I#H#X!&T3&'*!?2*;!*;&!*&1*!')-=&!(T21!(826,&<!?2*;!

*;&!+2<<8&!82,&!=0*!(*!(!;&26;*!-.!HF!3+!l!H!3+!(,<!-=*(2,!*;&!(G&)(6&!'-12*2-,@ HF@md !@!
(*!?;23;!*;&!+&*(8!<&*&3*-)!')-G2<&1!(!'-12*2G&!(8()+!2,<23(*2-,#!

!
6.9.1.11 _&'&(*!1&3*2-,1!Y#I#H#W!*;)-06;!Y#I#H#I!&T3&'*!?2*;!*;&!*&1*!')-=&!(T21!(826,&<!?2*;!

*;&!+2<<8&!82,&!(,<!-=*(2,!*;&!(G&)(6&!'-12*2-,@HFF@md !@!(*!(!;&26;*!-.!HFF!3+!l!HF!3+!
(*!?;23;!*;&!+&*(8!<&*&3*-)!')-G2<&1!(!'-12*2G&!(8()+!2,<23(*2-,@!(,<!*;&!(G&)(6&!
'-12*2-,@ EFF@md !@!(*!(!;&26;*!-.!EFF!3+!l!HF!3+!(*!?;23;!*;&!+&*(8!<&*&3*-)!')-G2<&1!(!
'-12*2G&!(8()+!2,<23(*2-,#!

!
6.9.2 _&'&(*!1&3*2-,1!Y#I#H#HF!(,<!Y#I#H#HH!&T3&'*!?2*;!*;&!*&1*!')-=&!8-3(*&<!(*!*;&!

)26;*+-1*!82,&!(,<!-=*(2,!*;&!(G&)(6&!'-12*2-,@HF@rd !@!(*!(!;&26;*!-.!HF!3+!l!H!3+@!(*!
?;23;!*;&!+&*(8!<&*&3*-)!')-G2<&1!(!'-12*2G&!(8()+!2,<23(*2-,h!*;&!(G&)(6&!
'-12*2-,@ HFF@rd !@!(*!(!;&26;*!-.!HFF!3+!l!HF!3+@!(*!?;23;!*;&!+&*(8!<&*&3*-)!')-G2<&1!(!

'-12*2G&!(8()+!2,<23(*2-,h!(,<!*;&!(G&)(6&!'-12*2-,@EFF@rd !@!(*!(!;&26;*!-.!EFF!3+!l!HF!
3+@!(*!?;23;!*;&!+&*(8!<&*&3*-)!')-G2<&1!(!'-12*2G&!(8()+!2,<23(*2-,#!

6.9.3 _&'&(*!1&3*2-,1!Y#I#H#L!*;)-06;!Y#I#H#X@!&T3&'*!?2*;!*;&!*&1*!')-=&!(T21!(826,&<!
'&)'&,<2308()!*-!*;&!+2<<8&!82,&!=0*!(*!(!;&26;*!-.!EFF!3+!l!H!3+!(,<!-=*(2,!*;&!
(G&)(6&!'-12*2-,@!EFF@cd @!(*!?;23;!*;&!+&*(8!<&*&3*-)!')-G2<&1!(!'-12*2G&!(8()+!
2,<23(*2-,#!

!
6.9.4 5)-6)(+!*;&!126,(8!1-0)3&!*-!')-G2<&!*;&!HJ#XJ!OCP!126,(8!<&13)2=&<!2,!$&3*2-,!

Y#J#N#HH!(,<!3-,,&3*!*;&!*&1*!')-=&!*-!*;&!126,(8!1-0)3&#!V,10)&!*;(*!*;&!')-=&!21!=&2,6!
&T32*&<!=>!*;&!126,(8!1-0)3&!=>!'8(32,6!(!1&3-,<!(,<!12+28()8>!3-,1*)03*&<!')-=&!,&T*!
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*-!*;&!*&1*!')-=&#!S-,,&3*!*;&!1&3-,<!*&1*!')-=&!*-!(,!-13288-13-'&!-)!1'&3*)0+!
(,(8>P&)!(,<!G&)2.>!*;&!*&1*!')-=&!21!)&3&2G2,6!*;&!126,(8!*)(,1+2**&<!.)-+!*;&!126,(8!
1-0)3&#!!_&'&(*!1&3*2-,1!Y#I#H#L!*;)-06;!Y#I#N#!

!
6.9.5 5)-6)(+!*;&!126,(8!1-0)3&!*-!')-G2<&!*;&!LF!OCP!126,(8!<&13)2=&<!2,!$&3*2-,!Y#J#N#HH!

(,<!3-,,&3*!*;&!*&1*!')-=&!*-!*;&!126,(8!1-0)3&#!V,10)&!*;(*!*;&!')-=&!21!=&2,6!&T32*&<!
=>!*;&!126,(8!1-0)3&!=>!'8(32,6!(!1&3-,<!(,<!12+28()8>!3-,1*)03*&<!')-=&!,&T*!*-!*;&!
*&1*!')-=&#!S-,,&3*!*;&!1&3-,<!*&1*!')-=&!*-!(,!-13288-13-'&!-)!1'&3*)0+!(,(8>P&)!(,<!
G&)2.>!*;&!*&1*!')-=&!21!)&3&2G2,6!*;&!126,(8!*)(,1+2**&<!.)-+!*;&!126,(8!1-0)3&#!!_&'&(*!
1&3*2-,1!Y#I#H#L!*;)-06;!Y#I#N#!

!
6.9.6 5)-6)(+!*;&!126,(8!1-0)3&!*-!')-G2<&!*;&!EF!CP!'081&!126,(8!<&13)2=&<!2,!$&3*2-,!

Y#J#N#HH!(,<!3-,,&3*!*;&!*&1*!')-=&!*-!*;&!126,(8!1-0)3&#!V,10)&!*;(*!*;&!')-=&!21!=&2,6!
&T32*&<!=>!*;&!126,(8!1-0)3&!=>!'8(32,6!(!1&3-,<!(,<!12+28()8>!3-,1*)03*&<!')-=&!,&T*!
*-!*;&!*&1*!')-=&#!S-,,&3*!*;&!1&3-,<!*&1*!')-=&!*-!(,!-13288-13-'&!-)!1'&3*)0+!
(,(8>P&)!(,<!G&)2.>!*;&!*&1*!')-=&!21!)&3&2G2,6!*;&!126,(8!*)(,1+2**&<!.)-+!*;&!126,(8!
1-0)3&#!!_&'&(*!1&3*2-,1!Y#I#H#L!*;)-06;!Y#I#N#!

6.10 Radiated RF Electromagnetic Field Immunity 

6.10.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YHFFFMLMN\EFFW@!(1!(+&,<&<@!.-)!
K&G&8!E!AN[`+B@!.-)!*;&!)&R02)&+&,*1!62G&,!2,!:(=8&!H@!V,*)>!H#E@!-.!9VS!YHFFFMYM
H\EFFJ@!(1!(+&,<&<#!

6.11 60 Hz Radiated Magnetic Field 

6.11.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YHFFFMLMW\EFFH@!(1!(+&,<&<@!.-)!
*&1*2,6!(*!YF!CP@!K&G&8!E!AND`+B@!(,<!3-,*2,0-01!&T'-10)&!.-)!NF!+2,!l!J!+2,!.-)!*;&!
)&R02)&+&,*1!62G&,!2,!:(=8&!H@!V,*)>!H#H@!-.!9VS!YHFFFMYMH\EFFJ@!(1!(+&,<&<#!

6.12 Electrostatic Discharge 

6.12.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YHFFFMLME\EFFH@!(1!(+&,<&<@!.-)!*;&!
)&R02)&+&,*1!62G&,!2,!:(=8&!H@!V,*)>!H#J@!-.!9VS!YHFFFMYMH\EFFJ@!(1!(+&,<&<#!

6.13 Fast Transients 

6.13.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YHFFFMLML\EFFL@!(1!(+&,<&<@!.-)!*;&!
)&R02)&+&,*1!62G&,!2,!:(=8&!E@!V,*)>!E#Eh!:(=8&!N@!V,*)>!N#Nh!(,<!:(=8&!L@!V,*)>!L#J@!
-.!9VS!YHFFFMYMH\EFFJ@!(1!(+&,<&<#!
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6.14 Surges 

6.14.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YHFFFMLMJ\EFFJ@!(1!(+&,<&<@!.-)!*;&!
)&R02)&+&,*1!62G&,!2,!:(=8&!N@!V,*)>!N#E!(,<!:(=8&!L@!V,*)>!L#L@!-.!9VS!YHFFFMYM
H\EFFJ@!(1!(+&,<&<#!

6.15 RF Common Mode 

6.15.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YHFFFMLMY\EFFY@!(1!(+&,<&<@!.-)!*;&!
)&R02)&+&,*1!62G&,!2,!:(=8&!E@!V,*)>!E#Hh!:(=8&!N@!V,*)>!N#Hh!(,<!:(=8&!L@!V,*)>!L#H@!
-.!9VS!YHFFFMYMH\EFFJ@!(1!(+&,<&<#!

6.16 Voltage Interruptions and Dips 

6.16.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YHFFFMLMHH\EFFL@!(1!(+&,<&<@!.-)!*;&!
)&R02)&+&,*1!62G&,!2,!:(=8&!L@!&,*)2&1!L#E!(,<!L#N@!-.!9VS!YHFFFMYMH\EFFJ@!(1!
(+&,<&<#!

6.17 Indoor or Sheltered Outdoor Temperature Stability and Range 

6.17.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!2,!(33-)<(,3&!?2*;!U9KM$:%MWHFc\EFFF!U&*;-<!JFH#L@!
5)-3&<0)&!99@!(*!LY!&S!l!N!&S!(.*&)!=&2,6!&T'-1&<!*-!*;(*!*&+'&)(*0)&!3-,*2,0-018>!.-)!
EL!;!l!H!;#!:;&!<&*&3*-)!*;&,!1;(88!=&!3--8&<!*-!F!&S!l!N!&S!?2*;2,!L!;!l!F#J!;!(,<!
*&1*&<!2,!(33-)<(,3&!?2*;!U9KM$:%MWHFc\EFFF!U&*;-<!JFE#L@!5)-3&<0)&!99@!(*!F!&S!
l!N!&S!(.*&)!=&2,6!&T'-1&<!*-!*;(*!*&+'&)(*0)&!3-,*2,0-018>!.-)!EL!;!l!H!;#!

6.18 Outdoor Temperature Stability and Range 

6.18.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!2,!(33-)<(,3&!?2*;!U9KM$:%MWHFc\EFFF!U&*;-<!JFH#L@!
5)-3&<0)&!99@!(*!YJ!&S!l!N!&S!(.*&)!=&2,6!&T'-1&<!*-!*;(*!*&+'&)(*0)&!3-,*2,0-018>!.-)!
EL!;!l!H!;#!:;&!<&*&3*-)!*;&,!1;(88!=&!3--8&<!*-!MNX!&S!l!N!&S!?2*;2,!L!;!l!F#J!;!(,<!
*&1*&<!2,!(33-)<(,3&!?2*;!U9KM$:%MWHFc\EFFF!U&*;-<!JFE#L@!5)-3&<0)&!99@!(*!MNX!
&S!l!N!&S!(.*&)!=&2,6!&T'-1&<!*-!*;(*!*&+'&)(*0)&!3-,*2,0-018>!.-)!EL!;!l!H!;#!

6.19 Relative Humidity Stability and Range 

6.19.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!2,!(33-)<(,3&!?2*;!*;&!)&R02)&+&,*1!-.!9VS!YFFYWMEMNF@!
(1!(+&,<&<#!:;&!+-1*!1&G&)&!*&1*!<&13)2=&<!2,!9VS!YFFYWMEMNF@!$&3*2-,!J#E!=!1;(88!=&!
01&<\!12T!3>38&1!(*!JJ!S#!:;&!*&+'&)(*0)&!*)(,12*2-,!1&*!.-)*;!2,!9VS!YFFYWMEMNF@!
$&3*2-,!X#N#N@![()2(,*!E!1;(88!=&!.-88-?&<# 
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6.20 Environmental Protection, Indoor 

6.20.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YFJEI@!S8(112.23(*2-,!95LH#!

6.21 Environmental Protection, Sheltered Outdoor 

6.21.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YFJEI@!S8(112.23(*2-,!95JN#!

6.22 Environmental Protection, Outdoor 

6.22.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!(1!1'&32.2&<!2,!9VS!YFJEI@!S8(112.23(*2-,!95JJ#!

6.23 Mechanical Resistance to Shock Test 

6.23.1 :;&!<&*&3*-)!1;(88!=&!*&1*&<!.-)!+&3;(,23(8!1;-3O!2,!(33-)<(,3&!?2*;!*;&!)&R02)&+&,*1!
-.!9VS!YFFYWMEMEX\EFFW@!(1!(+&,<&<@!012,6!*;&!;(8.M12,&!'081&!1;('&!?2*;!(!,-+2,(8!
'&(O!(33&8&)(*2-,!-.!J!6!AJF!+`1EB!(,<!,-+2,(8!'081&!<0)(*2-,!-.!NF!+1#!!

6.24 Program Storage Test 

6.24.1 _&+-G&!-)!<213-,,&3*!*;&!=(**&)>!=(3O0'!0,2*!.)-+!*;&!<&*&3*-)#!S-,,&3*!*;&!<&*&3*-)!
*-!DS!'-?&)!(,<!1?2*3;!*;&!<&*&3*-)!-,#!V,10)&!*;&!<&*&3*-)!21!-'&)(*2,6!')-'&)8>!=>!
,-*2,6!(,!(8()+!2,<23(*2-,!?;&,!(!*&1*!-=Q&3*!21!'(11&<!*;)-06;!2*#!$&*!*;&!<&*&3*-)!*-!
-'&)(*&!.-)!(!1'&32.23!-=Q&3*!12P&!38(11!(,<!)&3-)<!(88!')-6)(+!'()(+&*&)1!1*-)&<!=>!
*;&!<&*&3*-)#!%213-,,&3*!*;&!<&*&3*-)!.)-+!*;&!DS!'-?&)!(,<!8&(G&!2*!<213-,,&3*&<!.-)!
('')-T2+(*&8>!J!+2,#!_&3-,,&3*!*;&!<&*&3*-)!*-!*;&!DS!'-?&)!(,<!*0),!2*!-,#!_&3-)<!
')-6)(+!'()(+&*&)1!(,<!3-+'()&!*-!*;-1&! '()(+&*&)1!)&3-)<&<!')2-)!*-!DS!'-?&)!
2,*&))0'*2-,#! 

6.25 Audible Alarm Indicator Test 

6.25.1 Test Equipment 

6.25.1.1 Sound level meter.!:;&!1-0,<!')&110)&!8&G&8!+&*&)!1;(88!3-+'8>!?2*;!D7$9!
$H#L\HIWN@!.-)!*>'&!E@!DM?&26;*2,6@!)&.&)&,3&!')&110)&!EF!&5(#!

6.25.2 Test Procedure 

6.25.2.1 5&).-)+!*;&!*&1*!2,!(,!(,&3;-23!3;(+=&)!-)!(*!(,!-0*<--)!8- 3(*2-,@!(*!8&(1*!Y!+!AEF!.*B!
.)-+!(,>!8()6&!-=Q&3*@!?;&)&!*;&!(+=2&,*!1-0,<!')&110)&!8&G&8!(*!*;&!*2+&!-.!*;&!*&1*!21!
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,-*!+-)&!*;(,!JN!<Z $5K#!5-12*2-,!*;&!1-0,<!')&110)&!8&G&8!+&*&)!+23)-';-,&!F#WF!+!
ANH!2,B!.)-+!*;&!<&*&3*-)#!U&(10)&!*;&!1-0,<!')&110)&!8&G&8!?2*;!*;&!<&*&3*-)!'-?&)!
(''82&<!(,<!*;&!(8()+!2,<23(*-)!2,!*;&!,-,(8()+!1*(*&#!S(01&!*;&!<&*&3*-)!*-!')-<03&!
(,!(8()+!(,<!(6(2,!+&(10)&!*;&!1-0,<!')& 110)&!8&G&8#!_&3-)<!*;&!1-0,<!')&110)&!
8&G&81#!

6.26 Visible Alarm Indicator Test 

6.26.1.1 Test Equipment 

6.26.1.2 Illumination meter. :;&!2880+2,(*2-,!+&*&)!1;(88!=&!3('(=8&!-.!+&(10)2,6!826;*!
8&G&81!-.!EJ!8+`+E!(,<!HF@FFF!8+`+E!?2*;!(,!&))-)!-.!,-*!+-)&!*;(,!HFo#!:;&!
2,*&6)(*&<!1'&3*)(8!)&1'-,1&!1;(88!=&!?2*;2,!HFo!-.!*;&!9,*&),(*2-,(8!S-++2112-,!-,!
9880+2,(*2-,!';-*-'23!30)G&!.-0,<!2,!9$4`S9V!ENJNI\EFFJ#!

6.26.1.3 Test Procedure 

6.26.1.4 5-12*2-,!*;&!<&*&3*-)!?2*;!2*1!(8()+!2,<23(*-)!F#WF!+!l!F#FJ!+!.)-+!*;&!&>&1!(*!(!*&1*!
12*&!?;&)&!*;&!(+=2&,*!2880+2,(*2-,!21!HF@FFF!8+`+E!l!HFFF!8+`+E#!D.*&)!?(2*2,6!(*!
8&(1*!N!+2,!*-!(88-?!.-)!&>&!(33-++-<(*2-,@!*0),!-,!*;&!<&*&3*-)!(,<!+-G&!(!+&*(8!
-=Q&3*!,&()!&,-06;!*-!*;&!<&*&3*-)!*-!3(01&!(,!(8()+#!4=1&)G&!*;&!2,<23(*2-,#!_&'&(*!
*;&!*&1*!(*!(!*&1*!12*&!?;&)&!*;&!(+=2&,*!2880+2,(*2-,!21!EJ!80T!l!E#J!80T#!

6.27 Metal Object Detection Alarm Indicator Test 

6.27.1 :;&!+&*(8!-=Q&3*!<&*&3*2-,!2,<23(*-)!-.!*;&!<&*&3*-)!1;(88!=&!*&1*&<!=>!'(112,6!(!8()6&!
*&1*!-=Q&3*!*;)-06;!*;&!<&*&3*-)!'-)*(8!(*!(!1'&&<!6)&(*&)!*;(,!-)!&R0(8!*-!F#E!+`1!(,<!
8&11!*;(,!-)!&R0(8!*-!E#F!+`1#!:;&!8()6&!*&1*!-=Q&3*!1;(88!'(11!*;)-06;!*;&!<&*&3*-)!
'-)*(8!(*!*;&!<&*&3*-)!(T21!m`M!HF!3+#!:;&!)&108*!-.!*;21!*&1*!21!(!'(11!2.!(!'-12*2G&!(8()+!
2,<23(*2-,!21!-=*(2,&<!.)-+!=-*;!*;&!G212=8&!(,<!(0<2=8&!(8()+!2,<23(*-)1#!

6.28 System Status Alarm Indicator Test 

6.28.1 :;&!+(,0.(3*0)&)!1;(88!')-G2<&!(!+&(,1!*-!.-)3&!*;&!<&*&3*-)!2,*-!(!1>1*&+!.(280)&#!
];28&!*;&!<&*&3*-)!21!2,!(!1>1*&+!.(280)&!+-<&@!-=1&)G&!?;&*;&)!*;&!1>1*&+!1*(*01!
(8()+!21!(3*2G(*&<#!_&+-G&!*;&!.(280)&!+-<&!(,<!-=1&)G&!?;&*;&)!*;&!1>1*&+!1*(*01!
(8()+!21!,-*!(3*2G(*&<#!
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6.29 Detection Ready State Alarm Indicator Test 

6.29.1 :;&!<&*&3*2-,!)&(<>!1*(*&!(8()+!1;(88!=&!*&1*&<!=>!3>382,6!*;&!<&*&3*-)!'-?&)!.)-+!-..!
*-!-,!(,<!-=1&)G2,6!*;(*!*;&!<&*&3*-)!&,*&)1!(!)&(<>!+-<&!=>!,-*!<21'8(>2,6!(!)&(<>!
1*(*&!G2-8(*2-,!(8()+!2,<23(*2-,#!V,10)&!*;&!<&*&3*-)!21!-'&)(*2,6!')-'&)8>!=>!,-*2,6!(!
'-12*2G&!(8()+!2,<23(*2-,!?;&,!(!8()6&!*&1*!-=Q&3*!21!3())2&<!*;)-06;!*;&!<&*&3*-)!=>!(!
38&(,!*&1*&)#!D81-!,-*&!?;&*;&)!*;&!<&*&3*2-,!)&(<>!1*(*&!G2-8(*2-,!(8()+!2,<23(*2-,!21!
(3*2G(*&<!2++&<2(*&8>!(.*&)!(!38&(,!*&1*&)!'(11&1!*;)-06;!*;&!<&*&3*-)#!4,3&!*;&!(8()+!
2,<23(*2-,!21!<&(3*2G(*&<@!;(G&!(!38&(,!*&1*&)!3())>2,6!(!8()6&!*&1*!-=Q&3*!?(8O!*;)-06;!
*;&!<&*&3*-)#!D6(2,@!,-*&!(3*2G(*2-,!.-88-?&<!=>!<&(3*2G(*2-,!-.!*;&!<&*&3*2-,!)&(<>!
1*(*&!G2-8(*2-,!(8()+!2,<23(*2-,#!!

6.30 Speed Range Violation Alarm Indicator Test (Optional) 

6.30.1 :;&!-'*2-,(8!1'&&<!)(,6&!G2-8(*2-,!(8()+!1;(88!=&!*&1*&<!=>!;(G2,6!(!38&(,!*&1*&)!'(11!
*;)-06;!*;&!<&*&3*-)!(*!(!1'&&<!=&8-?!F#E!+`1!l!F#H+`1!(,<!(6(2,!(=-G&!E#F!+`1!!l!!
F#H!+`1#!:;&!1'&&<!)(,6&!G2-8(*2-,!(8()+!2,<23(*-)!1;(88!2,<23(*&!(!G2-8(*2-,!-,!&(3;!
'(11# 

6.31 Test for Operation Near a Stationary Metal Object 

6.31.1 Test Equipment 

6.31.1.1 Stationary metal objects, wall.!:;&!&..&3*1!-.!*;&!')-T2+2*>!-.!(!+&*(8!?(88!-)!.8--)!
-,!*;&!'&).-)+(,3&!-.!*;&!]:U%!21!( 11&11&<!012,6!(!+&*(8!*&1*!'(,&8#!!

6.31.1.2 Metal test panel. :;&!+&*(8!*&1*!'(,&8!1;(88!=&!3-8<M.2,21;&<!1;&&*!3()=-,!1*&&8!D9$9!
SHFHJ!*-!SHFEF!?2*;!<2+&,12-,1!-.!H!+!l!F#FH!+!=>!H!+!l!F#FH!+!=>!H#EJ!++!
!l!F#HN!++!(,<!+(>!=&!+-0,*&<!2,!(!,-,& 8&3*)23(88>!3-,<03*2G&@!,-,+(6,&*2P(=8&!
.)(+&!*-!')&G&,*!=-?2,6!(,<!=&,<2,6!-.!*;&!+&*(8!*&1*!'(,&8#!

6.31.2 Test procedure.!5-12*2-,!*;&!+&*(8!*&1*!'(,&8!103;!*;(*!2*1!8()6&!10).(3&1!()&!
'&)'&,<2308()!*-!*;&!<&*&3*-)!'8(,&@!*;&!TM(T21!-.!*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+!
'(11&1!*;)-06;!*;&!3&,*&)!-.!*;&!+&*(8!*&1*!'(,&8!(,<!*;&!TM(T21!1&'()(*2-,!=&*?&&,!*;&!
+&*(8!*&1*!'(,&8!(,<!*;&!38-1&1*!10).(3&!-.!*;&!+&*(8!<&*&3*-)!21!NF!3+!l!H!3+#!7-*&!
(,<!)&3-)<!(,>!'-12*2G&!(8()+!2,<23(*2-,!(.*&)!*;&!'(,&8!21!'-12*2-,&<!(,<!*&1*!*;&!
+&*(8!<&*&3*-)!(33-)<2,6!*-!$&3*2-,!J#L#L!?2*;-0*!+-G2,6!*;&!+&*(8!*&1*!'(,&8#!
5&).-)+!*;21!*&1*!-,!=-*;!12<&1!-.!*;&!<&*&3*-)!'-)*(8#!

6.31.3 Performing the measurement.!%2)&3*!(!38&(,!*&1*!10=Q&3*!*-!?(8O!*;)-06;!*;&!3&,*&)!
-.!*;&!'-)*(8!-.!*;&!+&*(8!<&*&3*-)!(*!(!1'&&<!-.!('')-T2+(*&8>!H#F!+`1#!_&3-)<!(,>!
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'-12*2G&!(8()+!2,<23(*2-,!012,6!*;&!(8()+!2,<23(*2-,!<&*&3*-)!(1!*;&!38&(,!*&1*!10=Q&3*!
'(11&1!*;)-06;!*;&!'-)*(8#!

6.32 Test for Operation Near a Steel Floor 

6.32.1 Test Equipment!

6.32.1.1 Steel floor.!:;&!&..&3*1!-.!*;&!')-T2+2*>!-.!(!1*&&8!)&2,.-)3&<!.8--)!-,!*;&!
'&).-)+(,3&!-.!*;&!<&*&3*-)!()&!(11&11&<!012,6!(!+&*(8!*&1*!'(,&8#!

6.32.1.2 Metal test panel, steel reinforced floor.!:;&!+&*(8!*&1*!'(,&8!21!(1!<&13)2=&<!2,!
1&3*2-,!Y#NH#H#E#!

6.32.2 Test procedure. 5-12*2-,!*;&!+&*(8!*&1*!'(,&8!103;!*;(*!2*!21!'()(88&8!*-!(,<!HF!3+!l!H!
3+!=&8-?!*;& <&*&3*-)!.8--) A1&&!Error! Reference source not found.B!(88-?2,6!*;&!
,&3&11()>!*2+&!.-)!(0*-+(*23!(<Q01*+&,*#!7-*&!(,<!)&3-)<!(,>!'-12*2G&!(8()+!
2,<23(*2-,!(.*&)!*;&!'(,&8!21!'-12*2-,&<#!!_&(<Q01*!*;&!.8--)!6(2,!3-,*)-8!-.!*;&!+&*(8!
<&*&3*-)!A2.!,&3&11()>B@!,-*&!*;&!,&?!6(2,!1&**2,61!(,<!*&1*!*;&!+&*(8!<&*&3*-)!
(33-)<2,6!*-!$&3*2-,!J#L#L!?2*;-0*!+-G2,6!*;&!+&*(8!*&1*!'(,&8# 

6.33 Metallic Stationary Object Interference Test (Test Near Steel Reinforced Floor) 

6.33.1 Test Equipment 

6.33.1.1 Steel reinforced floor.!:;&!&..&3*1!-.!*;&!')-T2+2*>!-.!(!1*&&8!)&2,.-)3&<!.8--)!-,!*;&!
'&).-)+(,3&!-.!*;&!]:U%!()&!(11& 11&<!012,6!(!+&*(8!*&1*!'(,&8#!

6.33.1.2 Steel reinforced floor test panel. :;&!*&1*!.8--)!1;(88!=&!3-,1*)03*&<!-.!H#Y!3+!l!F#H!
3+!<2(+&*&)!1*&&8!D9$9!SHFHJ!*-!SHFEF!)-<#!:;&!)-<!1;(88!=&!())(,6&<!*-!.-)+!(!
1R0()&!6)2<!'(**&),!?2*;!-G&)(88!<2+&,12-,1!-.!H!+!l!F#FH!+!=>!H!+!l!F#FH!+#!:;&!
)-<!1;(88!=&!'8(3&<!-,!(!NF!3+!l!F#FH!+!=>!NF!3+!l!F#FH!+!3&,*&)M*-M3&,*&)!1R0()&!
6)2<!1'(32,6#!

6.33.2 Test procedure.!5-12*2-,!*;&!+&*(8!*&1*!'(,&8!103;!*;(*!2*!21!'()(88&8!*-!(,<!HF!3+!l!H!
3+!=&8-?!*;&!<&*&3*-)!.8--)!A1&&!Error! Reference source not found.B!(88-?2,6!*;&!
,&3&11()>!*2+&!.-)!(0*-+(*23!(<Q01*+&,*#!7-*&!(,<!)&3-)<!(,>!'-12*2G&!(8()+!
2,<23(*2-,!(.*&)!*;&!'(,&8!21!'-12*2-,&<#!_&(<Q01*!*;&!.8--)!6(2,!3-,*)-8!-.!*;&!+&*(8!
<&*&3*-)@!2.!,&3&11()>@!,-*&!*;&!,&?!6(2,!1&**2,61!(,<!*&1*!*;&!+&*(8!<&*&3*-)!(33-)<2,6!
*-!$&3*2-,!J#L#L!?2*;-0*!+-G2,6!*;&!+&*(8!*&1*!'(,&8#!
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6.34 Metallic Moving Object Test (Metal Door Interference Test) 

6.34.1 Test Equipment!

6.34.1.1 Moving metal door.!:;&!&..&3*1!-.!*;&!')-T2+2*>!-.!(!+-G2,6!+&*(8!<--)!-,!*;&!
'&).-)+(,3&!-.!*;&!]:U%!()&!12+08(*& <!012,6!(!'2G-*2,6!+&*(8!*&1*!'(,&8#!

6.34.1.2 Metal test door.!:;&!+&*(8!*&1*!<--)!1;(88!3-,121*!-.!(!+&*(8!'8(*&!+(<&!-.!3-8<M
.2,21;&<!1;&&*!3()=-,!1*&&8!D9$9!SHFHJ!*-!SHFEF!?2*;!<2+&,12-,1!-.!E!+!l!F#FE!+!=>!
H!+!l!F#FE!+!=>!E!++!l!F#E!++!(**(3;&<!?2*;!;2,6&1!*-!(!1*(*2-,()>!?--<&,!.)(+&!
103;!*;(*!*;&!+&*(8!'8(*&!3(,!1?2,6!HWF&!?2*;-0*!-=1*)03*2-,#!

6.34.2 Test procedure.!5-12*2-,!*;&!+&*(8!*&1*!<--)!103;!*;(*!*;&!'8(,&!-.!*; &!<--)!21!'()(88&8!
*-!*;&!<&*&3*-)!'8(,&!(,<!*;&!&<6&!-.!*;&!<--)!2,!2*1!38-1&1*!'-112=8&!'-12*2-,!21!E!+!l!
F#H!+!.)-+!*;&!38-1&1*!10).(3&!-.!*;&!<&*&3*-)#!!_-*(*&!*;&!<--)!IF&!2,!-,&!<2)&3*2-,#!!
:;&,!)-*(*&!*;&!+&*(8!'8(*&!HWF&!2,!*;&!-''-12*&!<2)&3*2-,!2,!L!1!l!H!1!(,<!)&3-)<!(,>!
'-12*2G&!(8()+!2,<23(*2-,1#!!

6.35 Multiple Object Interference Test  

6.35.1 Initial Procedures!!

6.35.1.1 V,10)&!*;(*!*;&!(8()+!2,<23(*2-,!<&*&3*-)!(,<!*;)&&M(T21!'-12*2-,2,6!1>1*&+!()&!
3-,,&3*&<!*-!*;&!3-+'0*&)!3-,*)-88&)#!:0),!-,!*;&!(8()+!2,<23(*2-,!<&*&3*-)@!*;&!
3-+'0*&)!3-,*)-88&)!(,<!*;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+!(,<!G&)2.>!')-'&)!-'&)(*2-,!
-.!*;&!+&(10)&+&,*!1>1*&+#!V,10)&!*;(*!*;&!<&*&3*-)!21!1&30)&8>!8-3(*&<!(,<!
'-12*2-,&<!?2*;2,!*;&!+&(10)&+&,*!3--)<2,(*&!1>1*&+#!D<Q01*!*;&!<&*&3*-)!*-!*;&!
('')-')2(*&!1&,12*2G2*>!1&**2,6#!D**(3;!*;&!*&1*!-=Q&3*!?2*;!*;&!')-'&)!-)2&,*(*2-,!*-!*;&!
*;)&&M(T21!'-12*2-,2,6!1>1*&+#!:0),!-,!*;&!<&*&3*-)!(,<!&,10)&!*;(*!2*1!-0*'0*!
.0,3*2-,1!')-'&)8>!=>!,-*2,6!(!3;(,6&!2,!*; &!(8()+!2,<23(*2-,!<&*&3*-)!)&(<2,6!(1!(!
+&*(8!-=Q&3*!21!=)-06;*!,&()!*;&!'-)*(8!)&62-,#!V,10)&!*;(*!*;&!*&1*!-=Q&3*!<-&1!,-*!;2*!
(,>!-=Q&3*1!?;28&!2,!+-*2-,#!

6.35.1.2 D**(3;!*;&!1*&&8!;(,<60,!)&'823(!?2*;!4)2&,*(*2-,!E!A1&&!+&3;(,23(8!<)(?2,6!-.!*;&!
&,3(1&<!*&1*!-=Q&3*@!79/!_&'-)*!HFFMFXB!*-!*;&!*;)&&M(T21!'-12*2-,2,6!1>1*&+#!D**(3;!
*;&!(80+2,0+!;(,<60,!)&'823(@!012,6!*;&!1(+&!-)2&,*(*2-,!(1!*;(*!-.!*;&!1*&&8!;(,<60,!
)&'823(@!*-!*;&!1*&&8!;(,<60,!)&'823(!012,6!,-,&8&3*)23(88>!3-,<03*2G&!,-,+(6,&*23!
*('&!1-!*;(*!*;&!(80+2,0+!;(,<60,!21!*- !*;&!)26;*!-.!*;&!1*&&8!;(,<60,!(,<!+(O2,6!
+(T2+0+!';>123(8!3-,*(3*#!!

6.35.2 Performing the measurement.!$&*!*;&!3-+'0*&)!')-6)(+!*-!'&).-)+!(!-,&M+&*&)!
8-,6!>M(T21!13(,!(*!H#F!+`1!l!F#H!+`1!*;(*!21!'&)'&,<2308()!*-@!'(11&1!*;)-06;!(,<!21!
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3&,*&)&<!(*!*;&!<&*&3*-)!'8(,&!(*!*;&!TM(T21!'-12*2-,!-.!F!3+!l!H!3+!3&,*&)&<!-,!*;&!PM
(T21!(*!*;&!PM(T21!'-12*2-,!-.!WF!3+!l!H!3+#!5&).-)+!*;&!>M(T21!13(,!(,<!)&3-)<!(,>!
'-12*2G&!(8()+!2,<23(*2-,!012,6!*;&!(8()+!2,<23(*2-,!<&*&3*-)!(1!*;&!>M(T21!13(,!21!
=&2,6!'&).-)+&<#!_&'&(*!*;&!>M(T21!13(,!.-)!*;&!PM(T21!'-12*2-,!-.!HHF!3+!l!H!3+!(,<!
HNF!3+!l!H!3+!(,<!)&3-)<!(,>!'-12*2G&!(8()+!2,<23(*2-,!012,6!*;&!(8()+!2,<23(*2-,!
<&*&3*-)!(1!*;&!>M(T21!13(,!21!=&2,6!'&).-)+&<#!
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7. Labeling and Information 

7.1 General Product Label Requirements 

7.1.1 :;&!<&*&3*-)!1;(88!;(G&!')-<03*!8(=&81!'&)+(,&,*8>!(,<!G212=8>!(**(3;&<!*-@!1*(+'&<!
-,!-)!')2,*&<!-,!*;&!<&*&3*-)#!

7.1.2 D88!*&T*!-,!*;&!)&R02)&<!')-<03*!8(=&8!1;(88!=&!(*!8&(1*!2,!V,6821;#!

7.1.3 $>+=-81!(,<!-*;&)!6)(';23(8!2,.-)+(*2-,!1;( 88!=&!'&)+2**&<!*-!=&!01&<!*-!10''8&+&,*!
*&T*!-,!*;&!')-<03*!8(=&8A1B!(,<!1;(88!=&!&T'8(2,&<!2,!*;&!01&)!2,.-)+(*2-,#!!

7.1.4 D*!8&(1*!*;&!.-88-?2,6!2,.-)+(*2-,!1;(88!(81-!=&!')2,*&<!8&62=8>!-,!*;&!')-<03*!8(=&8A1B!
2,!8&**&)1!(*!8&(1*!N!++!A#HE!2,B!;26;\!

$ U(,0.(3*0)&)n1!,(+&@!2<&,*2.23(*2-,!-)!<&126,(*2-,#!
$ U(,0.(3*0)&)n1!(<<)&11#!
$ S-0,*)>!-.!+(,0.(3*0)&#!
$ U-<&8@!1*>8&!(,<!1&)2(8!,0+=&)#!
$ 9,*&,<&<!-'&)(*2,6!&,G2)-,+&,*!A2,<--)@!1;&8*&)&<!-0*<--)!-)!-0*<--)B#!
$ 5-?&)!)&R02)&+&,*1#!

7.1.5 :;&!<&*&3*-)!1;(88!;(G&!(,!&T'-10)&!?(),2,6!8(=&8!*;(*!1*(*&1@!j:;21!%&G23&!U(>!
D..&3*!5&)1-,(8!U&<23(8!V8&3*)-,23!%&G23&1@k!0,*28!103;!*2+&!*;(*!*;&!c--<!(,<!%)06!
D<+2,21*)(*2-,!-)!1-+&!-*;&)!3-+'&*&,*!.&<&)(8!(6&,3>!)&R02)&1!(!<2..&)&,*!?(),2,6!
-)!;(1!<&*&)+2,&<!*;(*!,-!?(),2,6!21!,&3&11()>#!

7.2 User Information 

7.2.1 :;&!+(,0.(3*0)&)!1;(88!')-G2<&!01&)!2,.-)+(*2-,!2,380<2,6@!=0*!,-*!82+2*&<!*-@!
?(),2,61@!2,.-)+(*2-,!(,<!2,1*)03*2-,1!?2*;!&(3;!<&*&3*-)#!

7.2.2 :;&!+(,0.(3*0)&)!1;(88!')-G2<&!(*!8&(1*!*;&!.-88-?2,6!2,1*)03*2-,1!(,<!2,.-)+(*2-,!
?2*;!&(3;!<&*&3*-)\!!

$ 50)'-1&#!

$ %&*&3*2-,!38(112.23(*2-,!(,<!2,*&,<&<!-'&)(*2,6!&,G2)-,+&,*#!

$ %&13)2'*2-,!-.!-'&)(*-)!3-,*)-81#!

$ %&13)2'*2-,!-.!<&*&3*2-,!')2,32'8&1!(,<!<&*&3*-)!3('(=282*2&1#!

$ K21*!-.!-'&)(*2,6!.&(*0)&1#!
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$ 9,1*)03*2-,1!.-)!')-'&)!01&!(,<!2,1*(88(*2-,!(1!2,*&,<&<!=>!*;&!+(,0.(3*0)&)@!
2,380<2,6!1(.&*>!3-,12<&)(*2-,1#!

$ S(82=)(*2-,!2,1*)03*2-,1#!

$ c2&8<!*&1*!')-3&<0)&1#!

$ ]())(,*>!2,.-)+(*2-,#!

$ 5)-'&)!3()&!2,1*)03*2-,1@!2,380<2,6!+(2,*&,(,3&@!38&(,2,6@!2,1'&3*2-,!
602<&82,&1!(,<!.)&R0&,3>@!(,<!3(0*2-,1#!!

$ U(2,*&,(,3&!13;&<08&!2,380<2,6!(!<&*(28&<!821*!-.!*;&!*&3;,23(8!1O2881@!
3-+'0*&)!;()<?()&!(,<!1-.*?()&!*--81!)&R02)&<#!!

7.2.3 :;&!+(,0.(3*0)&)!1;(88!')-G2<&!(!*)(2,2,6!'(3O(6&@!-,!)&R0&1*@!*;(*!?288!')-G2<&!
-'&)(*-)1!?2*;!*;&!2,.-)+(*2-,!,&3&11()>!*-!(3R02)&!*;&!*&3;,23(8!(,<!-'&)(*2-,(8!
1O2881!)&R02)&<!*-!3-,<03*!&..&3*2G&!13)&&,2,6!?2*;!*;&!<&*&3*-)#!:;&!*)(2,2,6!'(3O(6&!
1;(88!2,380<&!(,!(0<2-`G210(8!G2<&-*('&@!%[%!-)!S%M_4U#! 

7.3 Technical Documentation  

7.3.1 4,!)&R0&1*!.)-+!*;&!'0)3;(1&)@!*;&!+(,0.(3*0)&)!1;(88!.0),21;!*&3;,23(8!
<-30+&,*(*2-,!.-)!*;&!<&*&3*-)@!2,380<2,6!(88!<-30+&,*(*2-,!)&R02)&<!=>!*;21!1*(,<()<#!

7.3.1.1 :&3;,23(8!1'&32.23(*2-,1!3-,*(2,2,6@!(*!(!+2,2+0+@!*;&!.-88-?2,6!2,.-)+(*2-,!
!

$ U&3;(,23(8!<)(?2,61!-.!*;&!<&*&3*-)!?2*;!<2+&,12-,1!2,!+&*)23!0,2*1#!
$ 4'&)(*2,6!(+=2&,*!*&+'&)(*0)&!)(,6&#!

7.3.2 :;&!*&3;,23(8!<-30+&,*(*2-,!1;(88!2,380<&!*;&!+(,0.(3*0)&)!*)(<&!,(+&@!+-<&8!
,0+=&)@!+(,0.(3*0)&)M)&'8(3&(=8&!3-+'-,&,*1@!(G(28(=8&!-'*2-,1!(,<!(33&11-)2&1#!

!
!
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Appendix A: Test Objects 
!
%&*(28&<!+&3;(,23(8!<)(?2,61@!+(*&)2(8!1'&32.23(*2-,1@!(,<!-)2&,*(*2-,1!.-)!*;&!1+(88@!+&<20+!
(,<!8()6&!*&1*!-=Q&3*1!()&!')-G2<&<!2,!79/!_&'-)*!HFFMFX#!!9,,-30-01!2*&+!*&1*!-=Q&3*1!()&!
(<<)&11&<!=&8-?#!
!
Innocuous Item Test Objects 
!
Large Objects.  :;&!2,,-30-01!2*&+!*&1*!-=Q&3*1!.-)!*;&!8()6&!-=Q&3*!12P&!<&*&3*-)!38(112.23(*2-,!
()&!(!1&*!-.!3-2,1!(,<!)&'823(1!-.!(!1&*!-.!3-2,1@!(!=&8*!=03O8&@!&>&68(11&1@!(,<!(!?(*3;#!
!
Set of coins. :;&!1&*!-.!3-2,1!1;(88!3-,121*!-.!*?-!&(3;!-.!"#$#!'&,,2&1@!,23O&81@!<2+&1!(,<!
R0()*&)1!+2,*&<!=&*?&&,!*;&!>&()1!HIIF!(,<!EFFF#!
!
Belt buckle. :;&!)&'823(!-.!*;&!=&8*!=03O8&@!(,!2,,-30-01!2*&+!*&1*!-=Q&3*@!1;(88!=&!(!3-,*2,0-01!
32)38&!+(<&!.)-+!(!)-<!-.!1*(2,8&11!1*&&8@!38(112.23(*2-,!"7$!$NFLFF@!?2*;!*;&!)-<!;(G2,6!(!
<2(+&*&)!-.!Y#L!++!l!F#L!++@!(,<!*;&!32)38&!(,!2,12<&!<2(+&*&)!-.!JF!++!l!J!++#!
!
Eyeglasses. c260)&!N!')-G2<&1!*;&!+&3;(,23(8!<)(?2,61!.-)!*;&!&>&68(11&1!)&'823(@!(,!2,,-30-01!
2*&+!*&1*!-=Q&3*#!!
!
Watch. :;&!?(*3;!)&'823(@!(,!2,,-30-01!2*&+!*&1*!-=Q&3*@!1;(88!=&!+(<&!.)-+!(!<213M1;('&<!
-=Q&3*#!:;&!.-88-?2,6!')-G2<&1!*;&!';>123(8!<2+&,12-,1!(,<!+(*&)2(8!<&126,(*2-,!.-)!*;&!)&'823(!
-.!*;&!?(*3;\!
!

$ %2(+&*&)\! ! NF!++!l!J!++!
$ :;23O,&11\! ! J!++!l!H!++!
$ U(*&)2(8\! ! "7$!$NFLFF!

!
Medium Objects.  :;&!2,,-30-01!2*&+!*&1*!-=Q&3*1!.-)!*;&!+&<20+ <&*&3*-)!38(112.23(*2-,!()&!
)&'823(1!-.!&>&68(11&1!A1&&!c260)&!NB!(,<!(!=&8*!=03O8&#!!:;&!=&8*!=03O8&!1;(88!=&!(!3-,*2,0-01!
32)38&!+(<&!.)-+!(!)-<!-.!1*(2,8&11!1*&&8@!38(112.23(*2-,!"7$!$NFLFF@!?2*;!*;&!)-<!;(G2,6!(!
<2(+&*&)!-.!N#F!++!l!F#L!++@!(,<!*;&!32)38&!(,!2,12<&!<2(+&*&)!-.!NF!++!l!J!++#!
!
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Figure 3.  Mechanical Drawing of Eyeglass Replica 
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Innocuous item test object holder.   c260)&!L!1;-?1!*;&!8-3(*2-,!-.!*;&!2,,-30-01!2*&+!*&1*!
-=Q&3*1!-,!*;&!2,,-30-01!2*&+!*&1*!-=Q&3*!;-8<&)!(,<!*;&!10=1&R0&,*!+&3;(,23(8!<)(?2,61!()&!-.!
*;&!'()*1!-.!*;&!2,,-30-01!2*&+!*&1*!-=Q&3*!;-8<&)!(,<!2*1!(11&+=8>#!D88!3-+'-,&,*1!-.!*;&!;-8<&)!
1;(88!=&!3-,1*)03*&<!-.!,-,&8&3*)23(88>!3-,<03*2G&!(,<!,-,+(6,&*23!+(*&)2(81#!
!!

Figure 4:  Innocuous Item Test Object Locations. 

!


