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#HAPTER����������!BOUT�9OUR�#ONTROLLER

'PS�UIJT�FYBNQMF
�UIF�OFX�*1�"EESFTT�JT�TFU�UP�UIF�GPMMPXJOH�
• *1�BEESFTT���������������
• 4VCOFU�NBTL����������������
• (BUFXBZ�BEESFTT��������������

2-##�%THER.ET�)0�%XAMPLE�n�3ET�THE�-ESSAGE�,ENGTH

"GUFS�UIF�OFX�*1�BEESFTT�JT�DPOGJHVSFE�BOE�BQQMJFE
�UIF�DPOUSPMMFS�XJMM�EJTDPOOFDU�
GSPN�$POOFDUFE�$PNQPOFOUT�8PSLCFODI�JG�DPNNVOJDBUJPO�JT�UISPVHI�
&UIFSOFU��

:PV�DBO�WFSJGZ�UIBU�UIF�*1�BEESFTT�IBT�DIBOHFE�BGUFS�QFSGPSNJOH�3.$$�CZ�
MPPLJOH�BU�UIF�&UIFSOFU�TFUUJOHT�GPS�UIF�DPOUSPMMFS�

2-##�%THER.ET�)0�%XAMPLE�n�6ERIFY�!DDRESS�#HANGE

!GENCY�#ERTIFICATIONS • 6-�-JTUFE�*OEVTUSJBM�$POUSPM�&RVJQNFOU
�DFSUJGJFE�GPS�64�BOE�$BOBEB��
6-�-JTUFE�GPS�$MBTT�*
�%JWJTJPO���(SPVQ�"
#
$
%�)B[BSEPVT�-PDBUJPOT
�
DFSUJGJFE�GPS�6�4��BOE�$BOBEB��

• $&�NBSLFE�GPS�BMM�BQQMJDBCMF�EJSFDUJWFT
• 3$.�NBSLFE�GPS�BMM�BQQMJDBCMF�BDUT�
• ,$���,PSFBO�3FHJTUSBUJPO�PG�#SPBEDBTUJOH�BOE�$PNNVOJDBUJPOT�

&RVJQNFOU
�DPNQMJBOU�XJUI��"SUJDMF������PG�3BEJP�8BWFT�"DU
�$MBVTF���

)-0/24!.4 9OU�SHOULD�NOT�PERFORM�)0�ADDRESS�CHANGES�CONTINUOUSLY��!LLOW�AN�
INTERVAL�OF�AT�LEAST�SIX�SECONDS�BEFORE�PERFORMING�THE�NEXT�)0�ADDRESS�
CHANGE�IN�ORDER�FOR�DUPLICATE�ADDRESS�DETECTION�TO�WORK�PROPERLY�
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!BOUT�9OUR�#ONTROLLER��������#HAPTER��

#OMPLIANCE�TO�%UROPEAN�
5NION�$IRECTIVES

5IJT�QSPEVDU�IBT�UIF�$&�NBSL�BOE�JT�BQQSPWFE�GPS�JOTUBMMBUJPO�XJUIJO�UIF�
&VSPQFBO�6OJPO�BOE�&&"�SFHJPOT��*U�IBT�CFFO�EFTJHOFE�BOE�UFTUFE�UP�NFFU�UIF�
GPMMPXJOH�EJSFDUJWFT�

%-#�$IRECTIVE

5IJT�QSPEVDU�JT�UFTUFE�UP�NFFU�$PVODJM�%JSFDUJWF���������&6�&MFDUSPNBHOFUJD�
$PNQBUJCJMJUZ�	&.$
�%JSFDUJWF�BOE�UIF�GPMMPXJOH�TUBOEBSET
�JO�XIPMF�PS�JO�QBSU
�
EPDVNFOUFE�JO�B�UFDIOJDBM�DPOTUSVDUJPO�GJMF�
• &/����������1SPHSBNNBCMF�$POUSPMMFST�	$MBVTF��
�;POF�"���#

• &/����������1SPHSBNNBCMF�$POUSPMMFST�	$MBVTF���

• &/����������

&.$���1BSU������(FOFSJD�4UBOEBSET���&NJTTJPO�4UBOEBSE�GPS�*OEVTUSJBM�
&OWJSPONFOUT

• &/����������
&.$���1BSU������(FOFSJD�4UBOEBSET���*NNVOJUZ�GPS�*OEVTUSJBM�
&OWJSPONFOUT

5IJT�QSPEVDU�JT�JOUFOEFE�GPS�VTF�JO�BO�JOEVTUSJBM�FOWJSPONFOU�

,OW�6OLTAGE�$IRECTIVE

5IJT�QSPEVDU�JT�UFTUFE�UP�NFFU�$PVODJM�%JSFDUJWF���������&6�-PX�7PMUBHF�
%JSFDUJWF
�CZ�BQQMZJOH�UIF�TBGFUZ�SFRVJSFNFOUT�PG�&/���������1SPHSBNNBCMF�
$POUSPMMFST
�1BSU�����&RVJQNFOU�3FRVJSFNFOUT�BOE�5FTUT�

'PS�TQFDJGJD�JOGPSNBUJPO�SFRVJSFE�CZ�&/��������
�TFF�UIF�BQQSPQSJBUF�TFDUJPOT�JO�
UIJT�QVCMJDBUJPO
�BT�XFMM�BT�UIF�GPMMPXJOH�"MMFO�#SBEMFZ�QVCMJDBUJPOT�
• Industrial Automation Wiring and Grounding Guidelines for Noise 

Immunity
�QVCMJDBUJPO�����������
• Guidelines for Handling Lithium Batteries
�QVCMJDBUJPO�"(����
• Automation Systems Catalog
�QVCMJDBUJPO�#���
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#HAPTER����������!BOUT�9OUR�#ONTROLLER

)NSTALLATION�#ONSIDERATIONS .PTU�BQQMJDBUJPOT�SFRVJSF�JOTUBMMBUJPO�JO�BO�JOEVTUSJBM�FODMPTVSF�	1PMMVUJPO�
%FHSFF��	�

�UP�SFEVDF�UIF�FGGFDUT�PG�FMFDUSJDBM�JOUFSGFSFODF�	0WFS�7PMUBHF�
$BUFHPSZ�**	�

�BOE�FOWJSPONFOUBM�FYQPTVSF��

-PDBUF�ZPVS�DPOUSPMMFS�BT�GBS�BT�QPTTJCMF�GSPN�QPXFS�MJOFT
�MPBE�MJOFT
�BOE�PUIFS�
TPVSDFT�PG�FMFDUSJDBM�OPJTF�TVDI�BT�IBSE�DPOUBDU�TXJUDIFT
�SFMBZT
�BOE�"$�NPUPS�
ESJWFT��'PS�NPSF�JOGPSNBUJPO�PO�QSPQFS�HSPVOEJOH�HVJEFMJOFT
�TFF�UIF�Industrial 
Automation Wiring and Grounding Guidelines�QVCMJDBUJPO�����������
 

��	 0OLLUTION�$EGREE���IS�AN�ENVIRONMENT�WHERE�NORMALLY�ONLY�NON
CONDUCTIVE�POLLUTION�OCCURS�EXCEPT�THAT�
OCCASSIONALLY�TEMPORARY�CONDUCTIVITY�CAUSED�BY�CONDENSATION�SHALL�BE�EXPECTED�

��	 /VERVOLTAGE�#ATEGORY�))�IS�THE�LOAD�LEVEL�SECTION�OF�THE�ELECTRICAL�DISTRIBUTION�SYSTEM��!T�THIS�LEVEL��TRANSIENT�
VOLTAGES�ARE�CONTROLLED�AND�DO�NOT�EXCEED�THE�IMPULSE�VOLTAGE�CAPABILITY�OF�THE�PRODUCTS�INSULATION�

7!2.).'��7HEN�USED�IN�A�#LASS�)��$IVISION����HAZARDOUS�LOCATION��THIS�EQUIPMENT�MUST�BE�MOUNTED�IN�A�
SUITABLE�ENCLOSURE�WITH�PROPER�WIRING�METHOD�THAT�COMPLIES�WITH�THE�GOVERNING�ELECTRICAL�CODES�
7!2.).'��)F�YOU�CONNECT�OR�DISCONNECT�THE�SERIAL�CABLE�WITH�POWER�APPLIED�TO�THIS�MODULE�OR�THE�SERIAL�
DEVICE�ON�THE�OTHER�END�OF�THE�CABLE��AN�ELECTRICAL�ARC�CAN�OCCUR��4HIS�COULD�CAUSE�AN�EXPLOSION�IN�HAZARDOUS�
LOCATION�INSTALLATIONS��"E�SURE�THAT�POWER�IS�REMOVED�OR�THE�AREA�IS�NONHAZARDOUS�BEFORE�PROCEEDING�
7!2.).'��4HE�LOCAL�PROGRAMMING�TERMINAL�PORT�IS�INTENDED�FOR�TEMPORARY�USE�ONLY�AND�MUST�NOT�BE�
CONNECTED�OR�DISCONNECTED�UNLESS�THE�AREA�IS�ASSURED�TO�BE�NONHAZARDOUS�
7!2.).'��%XPOSURE�TO�SOME�CHEMICALS�MAY�DEGRADE�THE�SEALING�PROPERTIES�OF�MATERIALS�USED�IN�THE�
2ELAYS��)T�IS�RECOMMENDED�THAT�THE�5SER�PERIODICALLY�INSPECT�THESE�DEVICES�FOR�ANY�DEGRADATION�OF�
PROPERTIES�AND�REPLACE�THE�MODULE�IF�DEGRADATION�IS�FOUND�
7!2.).'��)F�YOU�INSERT�OR�REMOVE�THE�PLUG
IN�MODULE�WHILE�BACKPLANE�POWER�IS�ON��AN�ELECTRICAL�ARC�CAN�
OCCUR��4HIS�COULD�CAUSE�AN�EXPLOSION�IN�HAZARDOUS�LOCATION�INSTALLATIONS��"E�SURE�THAT�POWER�IS�REMOVED�OR�
THE�AREA�IS�NONHAZARDOUS�BEFORE�PROCEEDING�
7!2.).'��7HEN�YOU�CONNECT�OR�DISCONNECT�THE�2EMOVABLE�4ERMINAL�"LOCK��24"	�WITH�FIELD�SIDE�POWER�
APPLIED��AN�ELECTRICAL�ARC�CAN�OCCUR��4HIS�COULD�CAUSE�AN�EXPLOSION�IN�HAZARDOUS�LOCATION�INSTALLATIONS�
7!2.).'��"E�SURE�THAT�POWER�IS�REMOVED�OR�THE�AREA�IS�NONHAZARDOUS�BEFORE�PROCEEDING�

!44%.4)/.��4O�COMPLY�WITH�THE�#%�,OW�6OLTAGE�$IRECTIVE��,6$	��THIS�EQUIPMENT�MUST�BE�POWERED�FROM�A�
SOURCE�COMPLIANT�WITH�THE�FOLLOWING��3AFETY�%XTRA�,OW�6OLTAGE��3%,6	�OR�0ROTECTED�%XTRA�,OW�6OLTAGE��0%,6	�
!44%.4)/.��4O�COMPLY�WITH�5,�RESTRICTIONS��THIS�EQUIPMENT�MUST�BE�POWERED�FROM�A�#LASS���SOURCE�
!44%.4)/.��"E�CAREFUL�WHEN�STRIPPING�WIRES��7IRE�FRAGMENTS�THAT�FALL�INTO�THE�CONTROLLER�COULD�CAUSE�
DAMAGE��/NCE�WIRING�IS�COMPLETE��MAKE�SURE�THE�CONTROLLER�IS�FREE�OF�ALL�METAL�FRAGMENTS�
!44%.4)/.��%LECTROSTATIC�DISCHARGE�CAN�DAMAGE�SEMICONDUCTOR�DEVICES�INSIDE�THE�MODULE��$O�NOT�TOUCH�
THE�CONNECTOR�PINS�OR�OTHER�SENSITIVE�AREAS�
!44%.4)/.��4HE�SERIAL�CABLES�ARE�NOT�TO�EXCEED�����M�������FT	�
!44%.4)/.��$O�NOT�WIRE�MORE�THAN���CONDUCTORS�ON�ANY�SINGLE�TERMINAL�
!44%.4)/.��$O�NOT�REMOVE�THE�2EMOVABLE�4ERMINAL�"LOCK��24"	�UNTIL�POWER�IS�REMOVED�
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!BOUT�9OUR�#ONTROLLER��������#HAPTER��

%NVIRONMENT�AND�%NCLOSURE

0REVENTING�%LECTROSTATIC�$ISCHARGE

!44%.4)/.��4HIS�EQUIPMENT�IS�INTENDED�FOR�USE�IN�A�0OLLUTION�$EGREE�
��INDUSTRIAL�ENVIRONMENT��IN�OVERVOLTAGE�#ATEGORY�))�APPLICATIONS��AS�
DEFINED�IN�)%#������
�	��AT�ALTITUDES�UP�TO������M�������FT	�WITHOUT�
DERATING��4HIS�EQUIPMENT�IS�CONSIDERED�'ROUP����#LASS�!�INDUSTRIAL�
EQUIPMENT�ACCORDING�TO�)%#�#)302�����7ITHOUT�APPROPRIATE�
PRECAUTIONS��THERE�MAY�BE�DIFFICULTIES�WITH�ELECTROMAGNETIC�
COMPATIBILITY�IN�RESIDENTIAL�AND�OTHER�ENVIRONMENTS�DUE�TO�CONDUCTED�
AND�RADIATED�DISTURBANCES�
4HIS�EQUIPMENT�IS�SUPPLIED�AS�OPEN
TYPE�EQUIPMENT��)T�MUST�BE�MOUNTED�
WITHIN�AN�ENCLOSURE�THAT�IS�SUITABLY�DESIGNED�FOR�THOSE�SPECIFIC�
ENVIRONMENTAL�CONDITIONS�THAT�WILL�BE�PRESENT�AND�APPROPRIATELY�DESIGNED�
TO�PREVENT�PERSONAL�INJURY�RESULTING�FROM�ACCESSIBILITY�TO�LIVE�PARTS��4HE�
ENCLOSURE�MUST�HAVE�SUITABLE�FLAME
RETARDANT�PROPERTIES�TO�PREVENT�OR�
MINIMIZE�THE�SPREAD�OF�FLAME��COMPLYING�WITH�A�FLAME�SPREAD�RATING�OF�
�6!�OR�BE�APPROVED�FOR�THE�APPLICATION�IF�NONMETALLIC��4HE�INTERIOR�OF�THE�
ENCLOSURE�MUST�BE�ACCESSIBLE�ONLY�BY�THE�USE�OF�A�TOOL��3UBSEQUENT�
SECTIONS�OF�THIS�PUBLICATION�MAY�CONTAIN�ADDITIONAL�INFORMATION�REGARDING�
SPECIFIC�ENCLOSURE�TYPE�RATINGS�THAT�ARE�REQUIRED�TO�COMPLY�WITH�CERTAIN�
PRODUCT�SAFETY�CERTIFICATIONS
)N�ADDITION�TO�THIS�PUBLICATION��SEE�

• )NDUSTRIAL�!UTOMATION�7IRING�AND�'ROUNDING�'UIDELINES��2OCKWELL�
!UTOMATION�PUBLICATION�����
�����FOR�MORE�INSTALLATION�REQUIREMENTS�

• .%-!�3TANDARD�����AND�)%#��������AS�APPLICABLE��FOR�EXPLANATIONS�OF�
THE�DEGREES�OF�PROTECTION�PROVIDED�BY�DIFFERENT�TYPES�OF�ENCLOSURE�

!44%.4)/.��4HIS�EQUIPMENT�IS�SENSITIVE�TO�ELECTROSTATIC�DISCHARGE��
WHICH�CAN�CAUSE�INTERNAL�DAMAGE�AND�AFFECT�NORMAL�OPERATION��&OLLOW�
THESE�GUIDELINES�WHEN�YOU�HANDLE�THIS�EQUIPMENT�
• 4OUCH�A�GROUNDED�OBJECT�TO�DISCHARGE�POTENTIAL�STATIC�
• 7EAR�AN�APPROVED�GROUNDING�WRISTSTRAP�
• $O�NOT�TOUCH�CONNECTORS�OR�PINS�ON�COMPONENT�BOARDS�
• $O�NOT�TOUCH�CIRCUIT�COMPONENTS�INSIDE�THE�EQUIPMENT�
• 5SE�A�STATIC
SAFE�WORKSTATION��IF�AVAILABLE�
• 3TORE�THE�EQUIPMENT�IN�APPROPRIATE�STATIC
SAFE�PACKAGING�WHEN�NOT�IN�
USE�
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#HAPTER����������!BOUT�9OUR�#ONTROLLER

3AFETY�#ONSIDERATIONS 4BGFUZ�DPOTJEFSBUJPOT�BSF�BO�JNQPSUBOU�FMFNFOU�PG�QSPQFS�TZTUFN�JOTUBMMBUJPO��
"DUJWFMZ�UIJOLJOH�BCPVU�UIF�TBGFUZ�PG�ZPVSTFMG�BOE�PUIFST
�BT�XFMM�BT�UIF�DPOEJUJPO�
PG�ZPVS�FRVJQNFOU
�JT�PG�QSJNBSZ�JNQPSUBODF��8F�SFDPNNFOE�SFWJFXJOH�UIF�
GPMMPXJOH�TBGFUZ�DPOTJEFSBUJPOT�

.ORTH�!MERICAN�(AZARDOUS�,OCATION�!PPROVAL

�

$ISCONNECTING�-AIN�0OWER

5IF�NBJO�QPXFS�EJTDPOOFDU�TXJUDI�TIPVME�CF�MPDBUFE�XIFSF�PQFSBUPST�BOE�
NBJOUFOBODF�QFSTPOOFM�IBWF�RVJDL�BOE�FBTZ�BDDFTT�UP�JU��*O�BEEJUJPO�UP�
EJTDPOOFDUJOH�FMFDUSJDBM�QPXFS
�BMM�PUIFS�TPVSDFT�PG�QPXFS�	QOFVNBUJD�BOE�
IZESBVMJD
�TIPVME�CF�EF�FOFSHJ[FE�CFGPSF�XPSLJOH�PO�B�NBDIJOF�PS�QSPDFTT�
DPOUSPMMFE�CZ�B�DPOUSPMMFS�

4HE�FOLLOWING�INFORMATION�APPLIES�WHEN�OPERATING�THIS�EQUIPMENT�
IN�HAZARDOUS�LOCATIONS�

)NFORMATIONS�SUR�L�UTILISATION�DE�CET�ÏQUIPEMENT�EN�ENVIRONNEMENTS�
DANGEREUX�

0RODUCTS�MARKED��#,�)��$)6����'0�!��"��#��$��ARE�SUITABLE�FOR�USE�IN�#LASS�)�
$IVISION���'ROUPS�!��"��#��$��(AZARDOUS�,OCATIONS�AND�NONHAZARDOUS�
LOCATIONS�ONLY��%ACH�PRODUCT�IS�SUPPLIED�WITH�MARKINGS�ON�THE�RATING�
NAMEPLATE�INDICATING�THE�HAZARDOUS�LOCATION�TEMPERATURE�CODE��7HEN�
COMBINING�PRODUCTS�WITHIN�A�SYSTEM��THE�MOST�ADVERSE�TEMPERATURE�CODE�
�LOWEST��4��NUMBER	�MAY�BE�USED�TO�HELP�DETERMINE�THE�OVERALL�
TEMPERATURE�CODE�OF�THE�SYSTEM��#OMBINATIONS�OF�EQUIPMENT�IN�YOUR�
SYSTEM�ARE�SUBJECT�TO�INVESTIGATION�BY�THE�LOCAL�!UTHORITY�(AVING�
*URISDICTION�AT�THE�TIME�OF�INSTALLATION�

,ES�PRODUITS�MARQUÏS��#,�)��$)6����'0�!��"��#��$��NE�CONVIENNENT�QUgÌ�UNE�
UTILISATION�EN�ENVIRONNEMENTS�DE�#LASSE�)�$IVISION���'ROUPES�!��"��#��$�
DANGEREUX�ET�NON�DANGEREUX��#HAQUE�PRODUIT�EST�LIVRÏ�AVEC�DES�MARQUAGES�
SUR�SA�PLAQUE�DgIDENTIFICATION�QUI�INDIQUENT�LE�CODE�DE�TEMPÏRATURE�POUR�LES�
ENVIRONNEMENTS�DANGEREUX��,ORSQUE�PLUSIEURS�PRODUITS�SONT�COMBINÏS�DANS�
UN�SYSTÒME��LE�CODE�DE�TEMPÏRATURE�LE�PLUS�DÏFAVORABLE��CODE�DE�
TEMPÏRATURE�LE�PLUS�FAIBLE	�PEUT�ÐTRE�UTILISÏ�POUR�DÏTERMINER�LE�CODE�DE�
TEMPÏRATURE�GLOBAL�DU�SYSTÒME��,ES�COMBINAISONS�DgÏQUIPEMENTS�DANS�LE�
SYSTÒME�SONT�SUJETTES�Ì�INSPECTION�PAR�LES�AUTORITÏS�LOCALES�QUALIFIÏES�AU�
MOMENT�DE�LgINSTALLATION�

%80,/3)/.�(!:!2$
s $O�NOT�DISCONNECT�EQUIPMENT�UNLESS�POWER�HAS�BEEN�
REMOVED�OR�THE�AREA�IS�KNOWN�TO�BE�NONHAZARDOUS��

s $O�NOT�DISCONNECT�CONNECTIONS�TO�THIS�EQUIPMENT�UNLESS�
POWER�HAS�BEEN�REMOVED�OR�THE�AREA�IS�KNOWN�TO�BE�
NONHAZARDOUS��3ECURE�ANY�EXTERNAL�CONNECTIONS�THAT�MATE�TO�
THIS�EQUIPMENT�BY�USING�SCREWS��SLIDING�LATCHES��THREADED�
CONNECTORS��OR�OTHER�MEANS�PROVIDED�WITH�THIS�PRODUCT�

s 3UBSTITUTION�OF�ANY�COMPONENT�MAY�IMPAIR�SUITABILITY�FOR�
#LASS�)��$IVISION���

s )F�THIS�PRODUCT�CONTAINS�BATTERIES��THEY�MUST�ONLY�BE�CHANGED�
IN�AN�AREA�KNOWN�TO�BE�NONHAZARDOUS�

2)315%�$�%80,/3)/.
s #OUPER�LE�COURANT�OU�SgASSURER�QUE�LgENVIRONNEMENT�EST�CLASSÏ�
NON�DANGEREUX�AVANT�DE�DÏBRANCHER�LgÏQUIPEMENT�

s #OUPER�LE�COURANT�OU�SgASSURER�QUE�LgENVIRONNEMENT�EST�CLASSÏ�
NON�DANGEREUX�AVANT�DE�DÏBRANCHER�LES�CONNECTEURS��&IXER�TOUS�
LES�CONNECTEURS�EXTERNES�RELIÏS�Ì�CET�ÏQUIPEMENT�Ì�LgAIDE�DE�VIS��
LOQUETS�COULISSANTS��CONNECTEURS�FILETÏS�OU�AUTRES�MOYENS�
FOURNIS�AVEC�CE�PRODUIT�

s ,A�SUBSTITUTION�DE�TOUT�COMPOSANT�PEUT�RENDRE�CET�ÏQUIPEMENT�
INADAPTÏ�Ì�UNE�UTILISATION�EN�ENVIRONNEMENT�DE�#LASSE�)��
$IVISION���

s 3gASSURER�QUE�LgENVIRONNEMENT�EST�CLASSÏ�NON�DANGEREUX�AVANT�
DE�CHANGER�LES�PILES�

7!2.).'��%XPLOSION�(AZARD
$O�NOT�REPLACE�COMPONENTS��CONNECT�EQUIPMENT��OR�DISCONNECT�EQUIPMENT�
UNLESS�POWER�HAS�BEEN�SWITCHED�OFF�
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3AFETY�#IRCUITS

$JSDVJUT�JOTUBMMFE�PO�UIF�NBDIJOF�GPS�TBGFUZ�SFBTPOT
�MJLF�PWFSUSBWFM�MJNJU�TXJUDIFT
�
TUPQ�QVTI�CVUUPOT
�BOE�JOUFSMPDLT
�TIPVME�BMXBZT�CF�IBSE�XJSFE�EJSFDUMZ�UP�UIF�
NBTUFS�DPOUSPM�SFMBZ��5IFTF�EFWJDFT�NVTU�CF�XJSFE�JO�TFSJFT�TP�UIBU�XIFO�BOZ�POF�
EFWJDF�PQFOT
�UIF�NBTUFS�DPOUSPM�SFMBZ�JT�EF�FOFSHJ[FE
�UIFSFCZ�SFNPWJOH�QPXFS�UP�
UIF�NBDIJOF��/FWFS�BMUFS�UIFTF�DJSDVJUT�UP�EFGFBU�UIFJS�GVODUJPO��4FSJPVT�JOKVSZ�PS�
NBDIJOF�EBNBHF�DPVME�SFTVMU�

0OWER�$ISTRIBUTION�

5IFSF�BSF�TPNF�QPJOUT�BCPVU�QPXFS�EJTUSJCVUJPO�UIBU�ZPV�TIPVME�LOPX�
• 5IF�NBTUFS�DPOUSPM�SFMBZ�NVTU�CF�BCMF�UP�JOIJCJU�BMM�NBDIJOF�NPUJPO�CZ�

SFNPWJOH�QPXFS�UP�UIF�NBDIJOF�*�0�EFWJDFT�XIFO�UIF�SFMBZ�JT�EF�
FOFSHJ[FE��*U�JT�SFDPNNFOEFE�UIBU�UIF�DPOUSPMMFS�SFNBJO�QPXFSFE�FWFO�
XIFO�UIF�NBTUFS�DPOUSPM�SFMBZ�JT�EF�FOFSHJ[FE�

• *G�ZPV�BSF�VTJOH�B�%$�QPXFS�TVQQMZ
�JOUFSSVQU�UIF�MPBE�TJEF�SBUIFS�UIBO�UIF�
"$�MJOF�QPXFS��5IJT�BWPJET�UIF�BEEJUJPOBM�EFMBZ�PG�QPXFS�TVQQMZ�UVSO�PGG��
5IF�%$�QPXFS�TVQQMZ�TIPVME�CF�QPXFSFE�EJSFDUMZ�GSPN�UIF�GVTFE�
TFDPOEBSZ�PG�UIF�USBOTGPSNFS��1PXFS�UP�UIF�%$�JOQVU�BOE�PVUQVU�DJSDVJUT�
TIPVME�CF�DPOOFDUFE�UISPVHI�B�TFU�PG�NBTUFS�DPOUSPM�SFMBZ�DPOUBDUT�

0ERIODIC�4ESTS�OF�-ASTER�#ONTROL�2ELAY�#IRCUIT

"OZ�QBSU�DBO�GBJM
�JODMVEJOH�UIF�TXJUDIFT�JO�B�NBTUFS�DPOUSPM�SFMBZ�DJSDVJU��5IF�
GBJMVSF�PG�POF�PG�UIFTF�TXJUDIFT�XPVME�NPTU�MJLFMZ�DBVTF�BO�PQFO�DJSDVJU
�XIJDI�
XPVME�CF�B�TBGF�QPXFS�PGG�GBJMVSF��)PXFWFS
�JG�POF�PG�UIFTF�TXJUDIFT�TIPSUT�PVU
�JU�
OP�MPOHFS�QSPWJEFT�BOZ�TBGFUZ�QSPUFDUJPO��5IFTF�TXJUDIFT�TIPVME�CF�UFTUFE�
QFSJPEJDBMMZ�UP�BTTVSF�UIFZ�XJMM�TUPQ�NBDIJOF�NPUJPO�XIFO�OFFEFE�

7!2.).'��%XPLOSION�(AZARD
$O�NOT�CONNECT�OR�DISCONNECT�CONNECTORS�WHILE�CIRCUIT�IS�LIVE�
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0OWER�#ONSIDERATIONS 5IF�GPMMPXJOH�FYQMBJOT�QPXFS�DPOTJEFSBUJPOT�GPS�UIF�NJDSP�DPOUSPMMFST�

)SOLATION�4RANSFORMERS

:PV�NBZ�XBOU�UP�VTF�BO�JTPMBUJPO�USBOTGPSNFS�JO�UIF�"$�MJOF�UP�UIF�DPOUSPMMFS��
5IJT�UZQF�PG�USBOTGPSNFS�QSPWJEFT�JTPMBUJPO�GSPN�ZPVS�QPXFS�EJTUSJCVUJPO�TZTUFN�
UP�SFEVDF�UIF�FMFDUSJDBM�OPJTF�UIBU�FOUFST�UIF�DPOUSPMMFS�BOE�JT�PGUFO�VTFE�BT�B�TUFQ�
EPXO�USBOTGPSNFS�UP�SFEVDF�MJOF�WPMUBHF��"OZ�USBOTGPSNFS�VTFE�XJUI�UIF�
DPOUSPMMFS�NVTU�IBWF�B�TVGGJDJFOU�QPXFS�SBUJOH�GPS�JUT�MPBE��5IF�QPXFS�SBUJOH�JT�
FYQSFTTFE�JO�WPMU�BNQFSFT�	7"
�

0OWER�3UPPLY�)NRUSH

%VSJOH�QPXFS�VQ
�UIF�.JDSP����QPXFS�TVQQMZ�BMMPXT�B�CSJFG�JOSVTI�DVSSFOU�UP�
DIBSHF�JOUFSOBM�DBQBDJUPST��.BOZ�QPXFS�MJOFT�BOE�DPOUSPM�USBOTGPSNFST�DBO�TVQQMZ�
JOSVTI�DVSSFOU�GPS�B�CSJFG�UJNF��*G�UIF�QPXFS�TPVSDF�DBOOPU�TVQQMZ�UIJT�JOSVTI�
DVSSFOU
�UIF�TPVSDF�WPMUBHF�NBZ�TBH�NPNFOUBSJMZ�

5IF�POMZ�FGGFDU�PG�MJNJUFE�JOSVTI�DVSSFOU�BOE�WPMUBHF�TBH�PO�UIF�.JDSP����JT�UIBU�
UIF�QPXFS�TVQQMZ�DBQBDJUPST�DIBSHF�NPSF�TMPXMZ��)PXFWFS
�UIF�FGGFDU�PG�B�WPMUBHF�
TBH�PO�PUIFS�FRVJQNFOU�TIPVME�CF�DPOTJEFSFE��'PS�FYBNQMF
�B�EFFQ�WPMUBHF�TBH�
NBZ�SFTFU�B�DPNQVUFS�DPOOFDUFE�UP�UIF�TBNF�QPXFS�TPVSDF��5IF�GPMMPXJOH�
DPOTJEFSBUJPOT�EFUFSNJOF�XIFUIFS�UIF�QPXFS�TPVSDF�NVTU�CF�SFRVJSFE�UP�TVQQMZ�
IJHI�JOSVTI�DVSSFOU�
• 5IF�QPXFS�VQ�TFRVFODF�PG�EFWJDFT�JO�B�TZTUFN�
• 5IF�BNPVOU�PG�UIF�QPXFS�TPVSDF�WPMUBHF�TBH�JG�UIF�JOSVTI�DVSSFOU�DBOOPU�CF�

TVQQMJFE�
• 5IF�FGGFDU�PG�WPMUBHF�TBH�PO�PUIFS�FRVJQNFOU�JO�UIF�TZTUFN�

*G�UIF�FOUJSF�TZTUFN�JT�QPXFSFE�VQ�BU�UIF�TBNF�UJNF
�B�CSJFG�TBH�JO�UIF�QPXFS�TPVSDF�
WPMUBHF�UZQJDBMMZ�XJMM�OPU�BGGFDU�BOZ�FRVJQNFOU�

,OSS�OF�0OWER�3OURCE

5IF�PQUJPOBM�.JDSP����"$�QPXFS�TVQQMZ�JT�EFTJHOFE�UP�XJUITUBOE�CSJFG�QPXFS�
MPTTFT�XJUIPVU�BGGFDUJOH�UIF�PQFSBUJPO�PG�UIF�TZTUFN��5IF�UJNF�UIF�TZTUFN�JT�
PQFSBUJPOBM�EVSJOH�QPXFS�MPTT�JT�DBMMFE�QSPHSBN�TDBO�IPME�VQ�UJNF�BGUFS�MPTT�PG�
QPXFS��5IF�EVSBUJPO�PG�UIF�QPXFS�TVQQMZ�IPME�VQ�UJNF�EFQFOET�PO�QPXFS�
DPOTVNQUJPO�PG�DPOUSPMMFS�TZTUFN
�CVU�JT�UZQJDBMMZ�CFUXFFO����NJMMJTFDPOET�BOE���
TFDPOET��
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)NPUT�3TATES�ON�0OWER�$OWN

5IF�QPXFS�TVQQMZ�IPME�VQ�UJNF�BT�EFTDSJCFE�BCPWF�JT�HFOFSBMMZ�MPOHFS�UIBO�UIF�
UVSO�PO�BOE�UVSO�PGG�UJNFT�PG�UIF�JOQVUT��#FDBVTF�PG�UIJT
�UIF�JOQVU�TUBUF�DIBOHF�
GSPN�i0Ou�UP�i0GG u�UIBU�PDDVST�XIFO�QPXFS�JT�SFNPWFE�NBZ�CF�SFDPSEFE�CZ�UIF�
QSPDFTTPS�CFGPSF�UIF�QPXFS�TVQQMZ�TIVUT�EPXO�UIF�TZTUFN��6OEFSTUBOEJOH�UIJT�
DPODFQU�JT�JNQPSUBOU��5IF�VTFS�QSPHSBN�TIPVME�CF�XSJUUFO�UP�UBLF�UIJT�FGGFDU�JOUP�
BDDPVOU�

/THER�4YPES�OF�,INE�#ONDITIONS

0DDBTJPOBMMZ�UIF�QPXFS�TPVSDF�UP�UIF�TZTUFN�DBO�CF�UFNQPSBSJMZ�JOUFSSVQUFE��*U�JT�
BMTP�QPTTJCMF�UIBU�UIF�WPMUBHF�MFWFM�NBZ�ESPQ�TVCTUBOUJBMMZ�CFMPX�UIF�OPSNBM�MJOF�
WPMUBHF�SBOHF�GPS�B�QFSJPE�PG�UJNF��#PUI�PG�UIFTF�DPOEJUJPOT�BSF�DPOTJEFSFE�UP�CF�B�
MPTT�PG�QPXFS�GPS�UIF�TZTUFN�

0REVENTING�%XCESSIVE�(EAT 'PS�NPTU�BQQMJDBUJPOT
�OPSNBM�DPOWFDUJWF�DPPMJOH�LFFQT�UIF�DPOUSPMMFS�XJUIJO�UIF�
TQFDJGJFE�PQFSBUJOH�SBOHF��&OTVSF�UIBU�UIF�TQFDJGJFE�UFNQFSBUVSF�SBOHF�JT�
NBJOUBJOFE��1SPQFS�TQBDJOH�PG�DPNQPOFOUT�XJUIJO�BO�FODMPTVSF�JT�VTVBMMZ�
TVGGJDJFOU�GPS�IFBU�EJTTJQBUJPO�

*O�TPNF�BQQMJDBUJPOT
�B�TVCTUBOUJBM�BNPVOU�PG�IFBU�JT�QSPEVDFE�CZ�PUIFS�
FRVJQNFOU�JOTJEF�PS�PVUTJEF�UIF�FODMPTVSF��*O�UIJT�DBTF
�QMBDF�CMPXFS�GBOT�JOTJEF�
UIF�FODMPTVSF�UP�BTTJTU�JO�BJS�DJSDVMBUJPO�BOE�UP�SFEVDF�iIPU�TQPUTu�OFBS�UIF�
DPOUSPMMFS��

"EEJUJPOBM�DPPMJOH�QSPWJTJPOT�NJHIU�CF�OFDFTTBSZ�XIFO�IJHI�BNCJFOU�
UFNQFSBUVSFT�BSF�FODPVOUFSFE��

-ASTER�#ONTROL�2ELAY "�IBSE�XJSFE�NBTUFS�DPOUSPM�SFMBZ�	.$3
�QSPWJEFT�B�SFMJBCMF�NFBOT�GPS�
FNFSHFODZ�NBDIJOF�TIVUEPXO��4JODF�UIF�NBTUFS�DPOUSPM�SFMBZ�BMMPXT�UIF�
QMBDFNFOU�PG�TFWFSBM�FNFSHFODZ�TUPQ�TXJUDIFT�JO�EJGGFSFOU�MPDBUJPOT
�JUT�
JOTUBMMBUJPO�JT�JNQPSUBOU�GSPN�B�TBGFUZ�TUBOEQPJOU��0WFSUSBWFM�MJNJU�TXJUDIFT�PS�
NVTISPPN�IFBE�QVTI�CVUUPOT�BSF�XJSFE�JO�TFSJFT�TP�UIBU�XIFO�BOZ�PG�UIFN�PQFOT
�
UIF�NBTUFS�DPOUSPM�SFMBZ�JT�EF�FOFSHJ[FE��5IJT�SFNPWFT�QPXFS�UP�JOQVU�BOE�PVUQVU�
EFWJDF�DJSDVJUT��3FGFS�UP�UIF�GJHVSFT�PO�QBHFT����BOE����

4)0 $O�NOT�BRING�IN�UNFILTERED�OUTSIDE�AIR��0LACE�THE�CONTROLLER�IN�AN�ENCLOSURE�
TO�PROTECT�IT�FROM�A�CORROSIVE�ATMOSPHERE��(ARMFUL�CONTAMINANTS�OR�DIRT�
COULD�CAUSE�IMPROPER�OPERATION�OR�DAMAGE�TO�COMPONENTS��)N�EXTREME�
CASES��YOU�MAY�NEED�TO�USE�AIR�CONDITIONING�TO�PROTECT�AGAINST�HEAT�BUILD

UP�WITHIN�THE�ENCLOSURE�
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#HAPTER����������!BOUT�9OUR�#ONTROLLER

1MBDF�UIF�NBJO�QPXFS�EJTDPOOFDU�TXJUDI�XIFSF�PQFSBUPST�BOE�NBJOUFOBODF�
QFSTPOOFM�IBWF�RVJDL�BOE�FBTZ�BDDFTT�UP�JU��*G�ZPV�NPVOU�B�EJTDPOOFDU�TXJUDI�
JOTJEF�UIF�DPOUSPMMFS�FODMPTVSF
�QMBDF�UIF�TXJUDI�PQFSBUJOH�IBOEMF�PO�UIF�PVUTJEF�
PG�UIF�FODMPTVSF
�TP�UIBU�ZPV�DBO�EJTDPOOFDU�QPXFS�XJUIPVU�PQFOJOH�UIF�
FODMPTVSF�

8IFOFWFS�BOZ�PG�UIF�FNFSHFODZ�TUPQ�TXJUDIFT�BSF�PQFOFE
�QPXFS�UP�JOQVU�BOE�
PVUQVU�EFWJDFT�TIPVME�CF�SFNPWFE�

8IFO�ZPV�VTF�UIF�NBTUFS�DPOUSPM�SFMBZ�UP�SFNPWF�QPXFS�GSPN�UIF�FYUFSOBM�*�0�
DJSDVJUT
�QPXFS�DPOUJOVFT�UP�CF�QSPWJEFE�UP�UIF�DPOUSPMMFS�T�QPXFS�TVQQMZ�TP�UIBU�
EJBHOPTUJD�JOEJDBUPST�PO�UIF�QSPDFTTPS�DBO�TUJMM�CF�PCTFSWFE�

5IF�NBTUFS�DPOUSPM�SFMBZ�JT�OPU�B�TVCTUJUVUF�GPS�B�EJTDPOOFDU�UP�UIF�DPOUSPMMFS��*U�JT�
JOUFOEFE�GPS�BOZ�TJUVBUJPO�XIFSF�UIF�PQFSBUPS�NVTU�RVJDLMZ�EF�FOFSHJ[F�*�0�
EFWJDFT�POMZ��8IFO�JOTQFDUJOH�PS�JOTUBMMJOH�UFSNJOBM�DPOOFDUJPOT
�SFQMBDJOH�
PVUQVU�GVTFT
�PS�XPSLJOH�PO�FRVJQNFOU�XJUIJO�UIF�FODMPTVSF
�VTF�UIF�EJTDPOOFDU�
UP�TIVU�PGG�QPXFS�UP�UIF�SFTU�PG�UIF�TZTUFN�

5SING�%MERGENCY
3TOP�3WITCHES

8IFO�VTJOH�FNFSHFODZ�TUPQ�TXJUDIFT
�BEIFSF�UP�UIF�GPMMPXJOH�QPJOUT�
• %P�OPU�QSPHSBN�FNFSHFODZ�TUPQ�TXJUDIFT�JO�UIF�DPOUSPMMFS�QSPHSBN��"OZ�

FNFSHFODZ�TUPQ�TXJUDI�TIPVME�UVSO�PGG�BMM�NBDIJOF�QPXFS�CZ�UVSOJOH�PGG�
UIF�NBTUFS�DPOUSPM�SFMBZ�

• 0CTFSWF�BMM�BQQMJDBCMF�MPDBM�DPEFT�DPODFSOJOH�UIF�QMBDFNFOU�BOE�MBCFMJOH�
PG�FNFSHFODZ�TUPQ�TXJUDIFT�

7!2.).'��.EVER�ALTER�THESE�CIRCUITS�TO�DEFEAT�THEIR�FUNCTION�
SINCE�SERIOUS�INJURY�AND�OR�MACHINE�DAMAGE�COULD�RESULT�

4)0 )F�YOU�ARE�USING�AN�EXTERNAL�$#�POWER�SUPPLY��INTERRUPT�THE�$#�OUTPUT�
SIDE�RATHER�THAN�THE�!#�LINE�SIDE�OF�THE�SUPPLY�TO�AVOID�THE�ADDITIONAL�
DELAY�OF�POWER�SUPPLY�TURN
OFF�
4HE�!#�LINE�OF�THE�$#�OUTPUT�POWER�SUPPLY�SHOULD�BE�FUSED�
#ONNECT�A�SET�OF�MASTER�CONTROL�RELAYS�IN�SERIES�WITH�THE�$#�POWER�
SUPPLYING�THE�INPUT�AND�OUTPUT�CIRCUITS�

4)0 $O�NOT�CONTROL�THE�MASTER�CONTROL�RELAY�WITH�THE�CONTROLLER��0ROVIDE�THE�
OPERATOR�WITH�THE�SAFETY�OF�A�DIRECT�CONNECTION�BETWEEN�AN�EMERGENCY

STOP�SWITCH�AND�THE�MASTER�CONTROL�RELAY�
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• *OTUBMM�FNFSHFODZ�TUPQ�TXJUDIFT�BOE�UIF�NBTUFS�DPOUSPM�SFMBZ�JO�ZPVS�
TZTUFN��.BLF�DFSUBJO�UIBU�SFMBZ�DPOUBDUT�IBWF�B�TVGGJDJFOU�SBUJOH�GPS�ZPVS�
BQQMJDBUJPO��&NFSHFODZ�TUPQ�TXJUDIFT�NVTU�CF�FBTZ�UP�SFBDI�

• *O�UIF�GPMMPXJOH�JMMVTUSBUJPO
�JOQVU�BOE�PVUQVU�DJSDVJUT�BSF�TIPXO�XJUI�
.$3�QSPUFDUJPO��)PXFWFS
�JO�NPTU�BQQMJDBUJPOT
�POMZ�PVUQVU�DJSDVJUT�
SFRVJSF�.$3�QSPUFDUJPO�

5IF�GPMMPXJOH�JMMVTUSBUJPOT�TIPX�UIF�.BTUFS�$POUSPM�3FMBZ�XJSFE�JO�B�HSPVOEFE�
TZTUFN�

4)0 )N�MOST�APPLICATIONS�INPUT�CIRCUITS�DO�NOT�REQUIRE�-#2�PROTECTION��
HOWEVER��IF�YOU�NEED�TO�REMOVE�POWER�FROM�ALL�FIELD�DEVICES��YOU�MUST�
INCLUDE�-#2�CONTACTS�IN�SERIES�WITH�INPUT�POWER�WIRING�
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7IRE�9OUR�#ONTROLLER

5IJT�DIBQUFS�QSPWJEFT�JOGPSNBUJPO�PO�UIF�.JDSP����DPOUSPMMFS�XJSJOH�
SFRVJSFNFOUT��*U�JODMVEFT�UIF�GPMMPXJOH�TFDUJPOT�

7IRING�2EQUIREMENTS�AND�
2ECOMMENDATION

�

• "MMPX�GPS�BU�MFBTU����NN�	��JO�
�CFUXFFO�*�0�XJSJOH�EVDUT�PS�UFSNJOBM�
TUSJQT�BOE�UIF�DPOUSPMMFS�

• 3PVUF�JODPNJOH�QPXFS�UP�UIF�DPOUSPMMFS�CZ�B�QBUI�TFQBSBUF�GSPN�UIF�EFWJDF�
XJSJOH��8IFSF�QBUIT�NVTU�DSPTT
�UIFJS�JOUFSTFDUJPO�TIPVME�CF�
QFSQFOEJDVMBS��

4OPIC 0AGE

7IRING�2EQUIREMENTS�AND�2ECOMMENDATION ��

5SE�3URGE�3UPPRESSORS ��

2ECOMMENDED�3URGE�3UPPRESSORS ��

'ROUNDING�THE�#ONTROLLER ��

7IRING�$IAGRAMS ��

#ONTROLLER�)�/�7IRING ��

-INIMIZE�%LECTRICAL�.OISE ��

!NALOG�#HANNEL�7IRING�'UIDELINES ��

-INIMIZE�%LECTRICAL�.OISE�ON�!NALOG�#HANNELS ��

'ROUNDING�9OUR�!NALOG�#ABLE ��

7IRING�%XAMPLES ��

7!2.).'��"EFORE�YOU�INSTALL�AND�WIRE�ANY�DEVICE��DISCONNECT�POWER�TO�
THE�CONTROLLER�SYSTEM�

7!2.).'��#ALCULATE�THE�MAXIMUM�POSSIBLE�CURRENT�IN�EACH�POWER�AND�
COMMON�WIRE��/BSERVE�ALL�ELECTRICAL�CODES�DICTATING�THE�MAXIMUM�
CURRENT�ALLOWABLE�FOR�EACH�WIRE�SIZE��#URRENT�ABOVE�THE�MAXIMUM�RATINGS�
MAY�CAUSE�WIRING�TO�OVERHEAT��WHICH�CAN�CAUSE�DAMAGE�
5NITED�3TATES�/NLY��)F�THE�CONTROLLER�IS�INSTALLED�WITHIN�A�POTENTIALLY�
HAZARDOUS�ENVIRONMENT��ALL�WIRING�MUST�COMPLY�WITH�THE�REQUIREMENTS�
STATED�IN�THE�.ATIONAL�%LECTRICAL�#ODE����
����B	�

4)0 $O�NOT�RUN�SIGNAL�OR�COMMUNICATIONS�WIRING�AND�POWER�WIRING�IN�THE�
SAME�CONDUIT��7IRES�WITH�DIFFERENT�SIGNAL�CHARACTERISTICS�SHOULD�BE�
ROUTED�BY�SEPARATE�PATHS�
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• 4FQBSBUF�XJSJOH�CZ�TJHOBM�UZQF��#VOEMF�XJSJOH�XJUI�TJNJMBS�FMFDUSJDBM�
DIBSBDUFSJTUJDT�UPHFUIFS�

• 4FQBSBUF�JOQVU�XJSJOH�GSPN�PVUQVU�XJSJOH�
• -BCFM�XJSJOH�UP�BMM�EFWJDFT�JO�UIF�TZTUFN��6TF�UBQF
�TISJOL�UVCJOH
�PS�PUIFS�

EFQFOEBCMF�NFBOT�GPS�MBCFMJOH�QVSQPTFT��*O�BEEJUJPO�UP�MBCFMJOH
�VTF�
DPMPSFE�JOTVMBUJPO�UP�JEFOUJGZ�XJSJOH�CBTFE�PO�TJHOBM�DIBSBDUFSJTUJDT��'PS�
FYBNQMF
�ZPV�NBZ�VTF�CMVF�GPS�%$�XJSJOH�BOE�SFE�GPS�"$�XJSJOH�

7IRE�2EQUIREMENTS
�

5SE�3URGE�3UPPRESSORS #FDBVTF�PG�UIF�QPUFOUJBMMZ�IJHI�DVSSFOU�TVSHFT�UIBU�PDDVS�XIFO�TXJUDIJOH�
JOEVDUJWF�MPBE�EFWJDFT
�TVDI�BT�NPUPS�TUBSUFST�BOE�TPMFOPJET
�UIF�VTF�PG�TPNF�UZQF�
PG�TVSHF�TVQQSFTTJPO�UP�QSPUFDU�BOE�FYUFOE�UIF�PQFSBUJOH�MJGF�PG�UIF�DPOUSPMMFST�
PVUQVU�DPOUBDUT�JT�SFRVJSFE��4XJUDIJOH�JOEVDUJWF�MPBET�XJUIPVU�TVSHF�TVQQSFTTJPO�
DBO�significantly SFEVDF�UIF�MJGF�FYQFDUBODZ�PG�SFMBZ�DPOUBDUT��#Z�BEEJOH�B�
TVQQSFTTJPO�EFWJDF�EJSFDUMZ�BDSPTT�UIF�DPJM�PG�BO�JOEVDUJWF�EFWJDF
�ZPV�QSPMPOH�UIF�
MJGF�PG�UIF�PVUQVU�PS�SFMBZ�DPOUBDUT��:PV�BMTP�SFEVDF�UIF�FGGFDUT�PG�WPMUBHF�
USBOTJFOUT�BOE�FMFDUSJDBM�OPJTF�GSPN�SBEJBUJOH�JOUP�BEKBDFOU�TZTUFNT�

7IRE�2EQUIREMENTS�FOR�FIXED�TERMINAL�BLOCKS

-IN -AX

3OLID �����MM������!7'	 ����MM������!7'	 RATED� ��� ª#����� ª&	�INSULATION�MAX

3TRANDED ���� MM������!7'	 ��� MM������!7'	

7IRE�REQUIREMENTS�FOR�REMOVABLE�TERMINAL�BLOCKS

-IN -AX

3OLID�AND�3TRANDED ����MM������!7'	 ����MM������!7'	 RATED� ��� ª#����� ª&	�
INSULATION�MAX

7IRE�REQUIREMENTS�FOR�23����23����SERIAL�PORT�TERMINAL�BLOCK

-IN -AX

3OLID �����MM������!7'	 ����MM������!7'	 RATED� ��� ª#����� ª&	�
INSULATION�MAX

3TRANDED ���� MM������!7'	 ��� MM������!7'	
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7IRE�9OUR�#ONTROLLER��������#HAPTER��

#ONTROLLER�)�/�7IRING 5IJT�TFDUJPO�DPOUBJOT�TPNF�SFMFWBOU�JOGPSNBUJPO�BCPVU�NJOJNJ[JOH�FMFDUSJDBM�
OPJTF�BOE�BMTP�JODMVEFT�TPNF�XJSJOH�FYBNQMFT�

-INIMIZE�%LECTRICAL�.OISE

#FDBVTF�PG�UIF�WBSJFUZ�PG�BQQMJDBUJPOT�BOE�FOWJSPONFOUT�XIFSF�DPOUSPMMFST�BSF�
JOTUBMMFE�BOE�PQFSBUJOH
�JU�JT�JNQPTTJCMF�UP�FOTVSF�UIBU�BMM�FOWJSPONFOUBM�OPJTF�XJMM�
CF�SFNPWFE�CZ�JOQVU�GJMUFST��5P�IFMQ�SFEVDF�UIF�FGGFDUT�PG�FOWJSPONFOUBM�OPJTF
�
JOTUBMM�UIF�.JDSP����TZTUFN�JO�B�QSPQFSMZ�SBUFE�	GPS�FYBNQMF
�/&."
�FODMPTVSF��
.BLF�TVSF�UIBU�UIF�.JDSP����TZTUFN�JT�QSPQFSMZ�HSPVOEFE�

"�TZTUFN�NBZ�NBMGVODUJPO�EVF�UP�B�DIBOHF�JO�UIF�PQFSBUJOH�FOWJSPONFOU�BGUFS�B�
QFSJPE�PG�UJNF��8F�SFDPNNFOE�QFSJPEJDBMMZ�DIFDLJOH�TZTUFN�PQFSBUJPO
�
QBSUJDVMBSMZ�XIFO�OFX�NBDIJOFSZ�PS�PUIFS�OPJTF�TPVSDFT�BSF�JOTUBMMFE�OFBS�UIF�
.JDSP����TZTUFN�

!NALOG�#HANNEL�7IRING�'UIDELINES

$POTJEFS�UIF�GPMMPXJOH�XIFO�XJSJOH�ZPVS�BOBMPH�DIBOOFMT�
• 5IF�BOBMPH�DPNNPO�	�%$��
�JT�OPU�FMFDUSJDBMMZ�JTPMBUFE�GSPN�UIF�TZTUFN
�

BOE�JT�DPOOFDUFE�UP�UIF�QPXFS�TVQQMZ�DPNNPO��
• "OBMPH�DIBOOFMT�BSF�OPU�JTPMBUFE�GSPN�FBDI�PUIFS�
• 6TF�#FMEFO�DBCMF������
�PS�FRVJWBMFOU
�TIJFMEFE�XJSF�
• 6OEFS�OPSNBM�DPOEJUJPOT
�UIF�ESBJO�XJSF�	TIJFME
�TIPVME�CF�DPOOFDUFE�UP�

UIF�NFUBM�NPVOUJOH�QBOFM�	FBSUI�HSPVOE
��,FFQ�UIF�TIJFME�DPOOFDUJPO�UP�
FBSUI�HSPVOE�BT�TIPSU�BT�QPTTJCMF�

• 5P�FOTVSF�PQUJNVN�BDDVSBDZ�GPS�WPMUBHF�UZQF�JOQVUT
�MJNJU�PWFSBMM�DBCMF�
JNQFEBODF�CZ�LFFQJOH�BMM�BOBMPH�DBCMFT�BT�TIPSU�BT�QPTTJCMF��-PDBUF�UIF�*�0�
TZTUFN�BT�DMPTF�UP�ZPVS�WPMUBHF�UZQF�TFOTPST�PS�BDUVBUPST�BT�QPTTJCMF�

-INIMIZE�%LECTRICAL�.OISE�ON�!NALOG�#HANNELS

*OQVUT�PO�BOBMPH�DIBOOFMT�FNQMPZ�EJHJUBM�IJHI�GSFRVFODZ�GJMUFST�UIBU�TJHOJGJDBOUMZ�
SFEVDF�UIF�FGGFDUT�PG�FMFDUSJDBM�OPJTF�PO�JOQVU�TJHOBMT��)PXFWFS
�CFDBVTF�PG�UIF�
WBSJFUZ�PG�BQQMJDBUJPOT�BOE�FOWJSPONFOUT�XIFSF�BOBMPH�DPOUSPMMFST�BSF�JOTUBMMFE�
BOE�PQFSBUFE
�JU�JT�JNQPTTJCMF�UP�FOTVSF�UIBU�BMM�FOWJSPONFOUBM�OPJTF�XJMM�CF�
SFNPWFE�CZ�UIF�JOQVU�GJMUFST�

4FWFSBM�TQFDJGJD�TUFQT�DBO�CF�UBLFO�UP�IFMQ�SFEVDF�UIF�FGGFDUT�PG�FOWJSPONFOUBM�
OPJTF�PO�BOBMPH�TJHOBMT�
• JOTUBMM�UIF�.JDSP����TZTUFN�JO�B�QSPQFSMZ�SBUFE�FODMPTVSF
�GPS�FYBNQMF
�

/&."�*1��.BLF�TVSF�UIBU�UIF�TIJFME�JT�QSPQFSMZ�HSPVOEFE�
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#HAPTER����������7IRE�9OUR�#ONTROLLER

• VTF�#FMEFO�DBCMF�������GPS�XJSJOH�UIF�BOBMPH�DIBOOFMT
�NBLJOH�TVSF�UIBU�
UIF�ESBJO�XJSF�BOE�GPJM�TIJFME�BSF�QSPQFSMZ�FBSUI�HSPVOEFE�

• SPVUF�UIF�#FMEFO�DBCMF�TFQBSBUFMZ�GSPN�BOZ�"$�XJSJOH��"EEJUJPOBM�OPJTF�
JNNVOJUZ�DBO�CF�PCUBJOFE�CZ�SPVUJOH�UIF�DBCMFT�JO�HSPVOEFE�DPOEVJU�

'ROUNDING�9OUR�!NALOG�#ABLE

6TF�TIJFMEFE�DPNNVOJDBUJPO�DBCMF�	#FMEFO������
��5IF�#FMEFO�DBCMF�IBT�UXP�
TJHOBM�XJSFT�	CMBDL�BOE�DMFBS

�POF�ESBJO�XJSF
�BOE�B�GPJM�TIJFME��5IF�ESBJO�XJSF�BOE�
GPJM�TIJFME�NVTU�CF�HSPVOEFE�BU�POF�FOE�PG�UIF�DBCMF�

)-0/24!.4 $O�NOT�GROUND�THE�DRAIN�WIRE�AND�FOIL�SHIELD�AT�BOTH�ENDS�OF�THE�CABLE�

&OIL�SHIELD
"LACK�WIRE

$RAIN�WIRE

#LEAR�WIRE

)NSULATION
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