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�DMFBOJOH�BOE�GJMUFS�DIBOHF�

)FBU�QVNQ�EPNFTUJD�IPU�XBUFS
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%JTQPTBM

7FOUJMBUJPO�VOJU

/JMBOnT�VOJUT�DPOTJTU�NBJOMZ�PG�SFDZDMBCMF�NBUFSJBMT��5IFZ�NVTU
�UIFSFGPSF
�OPU�CF
NJYFE�XJUI�IPVTFIPME�XBTUF
�CVU�NVTU�CF�EFMJWFSFE�UP�ZPVS�MPDBM�SFDZDMJOH�DFOUFS
GPS�EJTQPTBM�

$PODFSOJOH�EJTQPTBM�PG�VOJUT�XJUI�IFBU�QVNQT
�JU�JT�JNQPSUBOU�UP�DPOUBDU�UIF�MPDBM
BVUIPSJUJFT�GPS�JOGPSNBUJPO�BCPVU�DPSSFDU�IBOEMJOH�PG�UIFTF��5IF�IFBUQVNQ
DPOUBJOT�UIF�SFGSJHFSBOU�3���B
�XIJDI�JT�IBSNGVM�UP�UIF�FOWJSPONFOU�JG�OPU
IBOEMFE�DPSSFDUMZ�

)FBUQVNQ



�

General information
*OUSPEVDUJPO

(FOFSBM�JOGPSNBUJPO�QSJPS�UP�JOTUBMMBUJPO
5IF�GPMMPXJOH�EPDVNFOUT�BSF�TVQQMJFE�XJUI�UIF�VOJU�
q *OTUBMMBUJPO�JOTUSVDUJPOT
q 4PGUXBSF�JOTUSVDUJPOT
q 6TFS�NBOVBM
q 8JSJOH�EJBHSBN

*OTUSVDUJPOT�DBO�CF�EPXOMPBEFE�GSPN�/JMBOnT�XFCTJUF��IUUQT���XXX�OJMBO�EL�FO�HC�GSPOUQBHF�
EPXOMPBE

*G�ZPV�IBWF�RVFTUJPOT�SFHBSEJOH�JOTUBMMBUJPO�PG�UIF�VOJU�BGUFS�IBWJOH�SFBE�UIF�JOTUSVDUJPOT
�DPOUBDU�ZPVS
OFBSFTU�EFBMFS�PG�/JMBO�QSPEVDUT��:PV�DBO�GJOE�/JMBO�EFBMFST�PO�XXX�OJMBO�EL�FO�HC�GSPOUQBHF�
EPXOMPBE�EFBMFST�

5IF�QVSQPTF�PG�UIFTF�JOTUSVDUJPOT�JT�UP�BEWJDF�UIF�JOTUBMMFS�PO�DPSSFDU�JOTUBMMBUJPO�BOE�NBJOUFOBODF�PG
UIF�VOJU�

"55&/5*0/
5IF�VOJU�NVTU�CF�TUBSUFE�VQ�JNNFEJBUFMZ�BGUFS�JOTUBMMBUJPO�BOE�DPOOFDUJPO�UP�UIF�EVDU�TZTUFN�
8IFO�B�WFOUJMBUJPO�VOJU�JT�OPU�JO�PQFSBUJPO
�IVNJEJUZ�GSPN�UIF�SPPNT�NBZ�QFOFUSBUF�JOUP�UIF
EVDUT�BOE�DSFBUF�DPOEFOTBUJPO��$POEFOTBUF�XBUFS�NBZ�MFBL�PVU�PG�UIF�WBMWFT�BOE�EBNBHF
GVSOJUVSF�BOE�GMPPST��$POEFOTBUJPO�NBZ�BMTP�GPSN�JOTJEF�UIF�VOJU
�XIJDI�DBO�EBNBHF�JUT
FMFDUSPOJDT�BOE�GBOT�

5IF�VOJU�JT�EFMJWFSFE�GVMMZ�UFTUFE�BOE�SFBEZ�GPS�PQFSBUJPO�

6OJU�UZQF

1SPEVDU�EFTDSJQUJPO
$PNQBDU�1�"*3�JT�B�WFOUJMBUJPO�VOJU�XJUI�BO�JOUFHSBM�IFBU�FYDIBOHFS�UIBU�BMTP�QSPEVDFT�IPU�XBUFS�GPS
EPNFTUJD�VTF�BT�XFMM�BT�DFOUSBM�IFBUJOH�WJB�BO�BJS�XBUFS�IFBU�QVNQ�

$PNQBDU�1�JT�EFTJHOFE�GPS�BJS�GMPXT�PG�VQ�UP�����N����I�BU�����1B�FYUFSOBM�DPVOUFS�QSFTTVSF��$PNQBDU�1
9-�DBO�IBOEMF�BJS�GMPXT�VQ�UP�����N����I�BU�����1B�FYUFSOBM�DPVOUFS�QSFTTVSF�

5IF�WFOUJMBUJPO�QBSU�ESBXT�UIF�IVNJE
�WJUJBUFE�BJS�PVU�PG�UIF�EXFMMJOH�WJB�UIF�CBUISPPN
�8$
�LJUDIFO�BOE
VUJMJUZ�SPPN�BOE�JOUSPEVDFT�GSFTI�BJS�JOUP�UIF�IBCJUBCMF�SPPNT
�J�F��MJWJOH�SPPN
�CFESPPNT�BOE�PGGJDF��5IF
DPME�PVUEPPS�BJS�JT�IFBUFE�VQ�JO�UIF�IFBU�FYDIBOHFS�	IFBU�SFDPWFSZ
�CZ�UIF�XBSN�FYUSBDU�BJS�

*O�BEEJUJPO�UP�B�	DPVOUFSGMPX
�IFBU�FYDIBOHFS
�$PNQBDU�1�IBT�BO�JOUFHSBM�IFBU�QVNQ��5IF�IFBU�QVNQ
VTFT�UIF�IFBU�SFNBJOJOH�JO�UIF�FYUSBDUFE�BJS�GPMMPXJOH�IFBU�SFDPWFSZ�JO�UIF�IFBU�FYDIBOHFS�UP�QSPEVDF
IPU�XBUFS��*O�DBTF�PG�IJHI�IPU�XBUFS�DPOTVNQUJPO
�UIFSF�JT�B�����L8�FMFDUSJD�TVQQMFNFOU�IFBUFS�JO�UIF
IPU�XBUFS�UBOL
�XIJDI�DBO�BMTP�CF�VTFE�UP�IFBU�UIF�XBUFS�

*O�UIF�XJOUFS
�UIF�IFBU�QVNQ�DBO�CF�VTFE�UP�IFBU�UIF�TVQQMZ�BJS�	JOMFU�BJS
�EVSJOH�QFSJPET�JO�XIJDI�OP
EPNFTUJD�IPU�XBUFS�JT�CFJOH�QSPEVDFE��5IF�TVQQMZ�BJS�DBO�CF�IFBUFE�UP�����$�

"T�JU�JT�B�SFWFSTJCMF�IFBU�QVNQ
�JU�DBO�CF�VTFE�JO�TVNNFS�UP�DPPM�UIF�TVQQMZ�	JOMFU
�BJS��$PNQBDU�1�JT�BCMF
UP�DPPM�UIF�TVQQMZ�BJS�CZ�VQ�UP�����$��)PXFWFS
�JU�XJMM�OPU�GVODUJPO�BT�BO�BJS�DPOEJUJPOJOH�VOJU
�BT�JU
PQFSBUFT�XJUI�B�SFMBUJWFMZ�MPX�BJS�DIBOHF�SBUF��$PPMJOH�PG�UIF�TVQQMZ�BJS�SFNPWFT�IVNJEJUZ�GSPN�UIF
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JOEPPS�BJS
�QSPWJEJOH�HPPE�DPNGPSU�GPS�QFSTPOT�JO�UIF�EXFMMJOH
�FWFO�JG�UIF�JOEPPS�UFNQFSBUVSF�JT�IJHI�
$PNQBDU�1�JT�BCMF�CPUI�UP�QSPWJEF�DPPMJOH�BOE�QSPEVDF�EPNFTUJD�IPU�XBUFS
�TP�JU�DPVME�CF�TBJE�UIBU�UIF
DPPMJOH�PG�UIF�TVQQMZ�BJS�JT��GSFF�PG�DIBSHF��

5IF�FOFSHZ�FGGJDJFOU�BOE�MPX�OPJTF�"*3�BJS�XBUFS�IFBU�QVNQ�IFBUT�UIF�IPNF�WJB�GMPPS�IFBUJOH�PS�MPX�
UFNQFSBUVSF�SBEJBUPST��*U�FYUSBDUT�FOFSHZ�GSPN�UIF�PVUTJEF�BJS�BOE�GVODUJPOT�BU�UFNQFSBUVSFT�BT�MPX�BT
�����$��5IF�IFBU�QVNQ�IBT�BO�FMFDUSJDBM�QPXFS�TVQQMZ�UP�IFMQ�JU�UP�GVODUJPO�EVSJOH�WFSZ�DPME�QFSJPET��5IF
"*3�VOJU�IBT�B�SFWFSTJCMF�DPPMJOH�DJSDVJU
�XIJDI�NFBOT�UIBU�JU�DBO�BMTP�CF�VTFE�UP�DPPM�UIF�IPNF�EVSJOH
UIF�TVNNFS
�VTJOH�FJUIFS�UIF�GMPPS�IFBUJOH�TZTUFN�PS�GBO�DPJMT�

5IF�"*3�BJS�XBUFS�IFBU�QVNQ�DBO�BMTP�CF�VTFE�UP�IFMQ�QSPEVDF�IPU�XBUFS�GPS�EPNFTUJD�VTF
�FJUIFS�CZ
QSF�IFBUJOH�UIF�XBUFS�JO�B�CVGGFS�UBOL
�PS�EJSFDUMZ�JO�B�$PNQBDU�1�IPU�XBUFS�UBOL
�JG�CPVHIU�XJUI�B�TPMBS
DPJM�
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5IF�JOTUBMMBUJPO�T�JOUFSOBM�VOJU

$PNQBDU�1� "*3�
�� %VDU�DPOOFDUJPOT
�� 'SPOU�QBOFM�GPS�GJMUFS�DIBOHFT
�� 5IF�DPOUSPM�QBOFM�	UPVDI�TDSFFO

�DBO�CF

NPWFE�PVU�BOE�NPVOUFE�XIFSFWFS�ZPV�XJTI
�� &YUSBDU�BJS�GJMUFS
�� 0VUEPPS�BJS�GJMUFS�	QPMMFO�GJMUFS�QMBDFE�IFSF�JG

SFRVJSFE

�� $PVOUFSGMPX�IFBU�FYDIBOHFS
�� )FBU�QVNQ�GPS�WFOUJMBUJPO�BOE�EPNFTUJD�IPU

XBUFS
�� "VUPNBUJPO
�� 'BOT
��� �����CZQBTT�EBNQFS
��� 1SF�IFBUJOH�FMFNFOU�	1PMBS�WFSTJPO�POMZ

��� -"/�DBCMF�	GPS�DPOOFDUJPO�UP�SPVUFS�PS�1$

��� $POEFOTBUF�ESBJO�XJUI�XBUFS�USBQ
��� ����M�EPNFTUJD�IPU�XBUFS�UBOL�	%)8

��� �
��L8�FMFDUSJDBM�TVQQMZ�IFBUJOH�FMFNFOU�	XJUI

PWFSIFBUJOH�DVU�PVU
�XIJDI�IBT�UP�CF�QSFTTFE
JO�BHBJO�JG�BDUJWBUFE


��� &MFDUSPOJDBMMZ�NPOJUPSFE�TBDSJGJDJBM�BOPEF
��� 4PMBS�DPJM�	40-�WFSTJPO�POMZ

��� 1MVNCJOH�DPOOFDUJPOT
��� &MFDUSJDBM�DPOOFDUJPO�QBOFM
��� &NFSHFODZ�NPEF

��� ��M�FYQBOTJPO�UBOL�GPS�DFOUSBM�IFBUJOH�DJSDVJU
��� 4BGFUZ�WBMWF�BOE�NBOPNFUFS�GPS�UIF�DFOUSBM

IFBUJOH�DJSDVJU
��� ���M�CVGGFS�UBOL
��� 'FFE�DPDL�BOE�QBSUJDMF�GJMUFS�GPS�UIF�DFOUSBM

IFBUJOH�DJSDVJU
��� $JSDVMBUJPO�QVNQ�GPS�DJSDVMBUJPO�UP�UIF

FYUFSOBM�VOJU
��� ��Y���L8�FMFDUSJDBM�DFOUSBM�IFBUJOH�UPQ�VQ

FMFNFOUT
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5IF�FYUFSOBM�VOJU

�� &WBQPSBUPS�FMFNFOU
�� 7FOUJMBUPS
�� $POEFOTBUF�ESBJO�XJUI�JOUFHSBUFE�IFBUJOH�DBCMF
�� )FBU�QVNQ
�� $POOFDUPST�UP�JOUFSOBM�VOJU�	MJRVJE

�� $PNNVOJDBUJPO�UP�JOUFSOBM�VOJU�BOE�FMFDUSJDBM�DPOOFDUJPO



��

0WFSWJFX�PG�UFNQFSBUVSF�TFOTPST

5�

5� 5�

5��

5�� 5��

5��

5��

5��

5��

5�

5�
5�

5FNQFSBUVSF�TFOTPST�JO�UIF�VOJU 5FNQFSBUVSF�TFOTPST�PVUTJEF
UIF�VOJU
5���4VQQMZ�BJS�BGUFS�IFBUJOH
FMFNFOU�	BDDFTTPSZ

5���0VUEPPS�BJS�CFGPSF
QSFIFBUJOH�FMFNFOU�	BDDFTTPSZ

5���0O�IFBUJOH�FMFNFOU
	BDDFTTPSZ

5&YU��&YUFSOBM�UFNQFSBUVSF
TFOTPS�	BDDFTTPSZ


5FNQFSBUVSF�TFOTPST�JO�UIF�IPU
XBUFS�UBOL
5����5PQ�PG�UBOL
5����#PUUPN�PG�UBOL

5���0VUEPPS�BJS
5���4VQQMZ�BJS�	JOMFU

5���&YUSBDU�BJS�	PVUMFU

5���&YUSBDU�BJS�BGUFS�IFBU
FYDIBOHFS
5���$POEFOTFS
5���&WBQPSBUPS

5FNQFSBUVSF�TFOTPS�JO�JOUFSOBM
VOJU
5����#VGGFS�UBOL�	GMPX


5FNQFSBUVSF�TFOTPS�JO�FYUFSOBM
VOJU
5����#FGPSF�DPOEFOTFS�	UP
FYUFSOBM�VOJU

5����"GUFS�DPOEFOTFS�	GSPN
FYUFSOBM�VOJU

5����0VUEPPS�UFNQFSBUVSF
5����&WBQPSBUPS�TVSGBDF
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%JNFOTJPOBM�ESBXJOH
*OUFSOBM�VOJU�

$POOFDUJPOT�

�� 0VUEPPS�BJS
�� 4VQQMZ�BJS�	JOMFU

�� &YUSBDU�BJS�	PVUMFU

�� %JTDIBSHF�BJS

*OUFSOBM�VOJU�XFJHIU������LH�
&YUFSOBM�VOJU�XFJHIU�"*3�������LH
&YUFSOBM�VOJU�XFJHIU�"*3��������LH

"MM�EJNFOTJPOT�BSF�JO�NN



&YUFSOBM�VOJU�"*3�

���

��
��

���

���

���

&YUFSOBM�VOJU�"*3��

��
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���GMPX

���SFUVSO

�����GMPX

�����SFUVSO

#VGGFS�UBOL

��� $POOFDUJPO���
��� 'MFYJCMF�IPTF���
��� 4IVUPGG�WBMWF
��� 1��DJSDVMBUJPO�QVNQ�����NN
��� &MFDUSJDBM�TVQQMZ�IFBUJOH���Y���L8
��� 5FNQFSBUVSF�TFOTPS�5���CVGGFS�UBOL�	GMPX

��� 'MFYJCMF�IPTF����NN
��� "VUPNBUJD�WFOU�����
��� &YQBOTJPO�UBOL���MJUSF

��� .BOPNFUFS
��� 4BGFUZ�WBMWF�����CBS
��� 4IVUPGG�WBMWF�XJUI�QBSUJDMF�GJMUFS
��� 1��DJSDVMBUJPO�QVNQ
����$IFDL�WBMWF������
����'FFE�UBQ�����
��� 5FNQFSBUVSF�TFOTPS�5���FWBQPSBUPS�FMFNFOU
��� 5FNQFSBUVSF�TFOTPS�5���PVUEPPS�UFNQFSBUVSF
��� 5FNQFSBUVSF�TFOTPS�5���BGUFS�DPOEFOTFS
��� 5FNQFSBUVSF�TFOTPS�5���CFGPSF�DPOEFOTFS

&YUFSOBM�"*3�VOJU *OUFSOBM�"*3�VOJU

1JQF�EJBHSBN



��

1PMMFO�GJMUFS

&.�CPY

$0��TFOTPS

4BGFUZ�HSPVQ

*O�MPOHFS�QFSJPET�PG�TVC�[FSP�UFNQFSBUVSFT
�UIF�IJHI�FGGJDJFODZ�DPVOUFSGMPX�IFBU�
FYDIBOHFS�XJMM�JDF�VQ��5P�BWPJE�JDJOH
�JU�JT�SFDPNNFOEFE�UIBU�BO�FMFDUSJDBM�QSFIFBUJOH�
FMFNFOU�JT�NPVOUFE�

5IF�QSF�IFBUJOH�FMFNFOU�VTFT�WFSZ�MJUUMF�FOFSHZ
�CVU�JU�FOTVSFT�FGGJDJFOU�IFBU�
SFDPWFSZ�XJUIPVU�EF�JDJOH��:PV�UIFSFGPSF�BDIJFWF�BO�PWFSBMM�SFEVDUJPO�PG�FOFSHZ�
DPOTVNQUJPO�

"T�B�TUBOEBSE
�UIF�VOJU�JT�TVQQMJFE�XJUI�B�QMBUF�GJMUFS�

*G�BOZPOF�JO�UIF�IPVTFIPME�TVGGFST�GSPN�B�QPMMFO�BMMFSHZ
�ZPV�DBO�JOTUBMM�B�QPMMFO�
GJMUFS�JO�UIF�PVUEPPS�BJS�JOUBLF�UP�NJOJNJ[F�UIF�QSPQPSUJPO�PG�QPMMFO�JO�UIF�JOEPPS�BJS�

"�QPMMFO�GJMUFS�BMTP�SFNPWFT�BQQSPY�������PG�IBSNGVM�QBSUJDMFT�JO�PVUEPPS�BJS
�TP�B�
QPMMFO�GJMUFS�JT�SFDPNNFOEFE�JG�ZPV�MJWF�JO�B�MBSHF�DJUZ�PS�DMPTF�UP�B�NPUPSXBZ�

8JUI�BO�&.�CPY�JU�JT�QPTTJCMF�UP�EJWJEF�UIF�FYUSBDU�BJS�CFUXFFO�UIF�LJUDIFO�BOE�UIF�
CBUISPPN�

*G�B�DPPLFS�IPPE�JT�DPOOFDUFE�UP�UIF�VOJU�BOE�JT�TXJUDIFE�PO
�FYUSBDU�BJS�GSPN�UIF�
CBUISPPN�XJMM�CF�SFEVDFE�TMJHIUMZ�UP�BMMPX�TVGGJDJFOU�BJS�GPS�UIF�DPPLFS�IPPE�UP�
FYUSBDU�LJUDIFO�GVNFT�

5IF�&.�CPY�IBT�B�GJUUFE�NFUBM�GJMUFS�UIBU�DMFBST�UIF�BJS�JO�UIF�DPPLFS�IPPE�PG�HSFBTF�
QBSUJDMFT�FGGFDUJWFMZ
�BOE�UIFSFCZ�QSPUFDUT�UIF�VOJU�

'JUUJOH�B�$0��TFOTPS�NFBOT�UIF�WFOUJMBUJPO�TQFFE�DBO�CF�QSF�QSPHSBNNFE�UP�SVO�
IJHIFS�WFOUJMBUJPO�MFWFMT�JO�UIF�FWFOU�PG�IJHI�$0��MFWFM�JO�UIF�FYUSBDUFE�BJS��$0��
MFWFMT�DBO�CF�QSPHSBNNFE�

5IF�TBGFUZ�HSPVQ�DPOTJTUT�PG�
5IF�TBGFUZ�HSPVQ
�XIJDI�JT�NBEF�PG�CSBTT
�DPOTJTUT�PG�B�TUPQ�WBMWF�XJUI�BO�JOUFHSBM
OPO�SFUVSO�WBMWF
�B�TBGFUZ�WBMWF�BOE�ESBJO�DPDL��*U�DBO�CF�JOTUBMMFE�EJSFDUMZ�CFOFBUI�
UIF�IPU�XBUFS�UBOL�

"DDFTTPSJFT

&MFDUSJDBM�QSF�IFBUJOH�FMFNFOU�GPS�GSPTU�QSPUFDUJPO
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4BGFUZ�GFBUVSFT

%VSJOH�QFSJPET�XJUI�DPPMJOH�WFOUJMBUJPO
�IPU�XBUFS�JO�UIF�UBOL�DBO�SFBDI�WFSZ�IJHI�
UFNQFSBUVSFT���VQ�UP�����$�

"�NBYJNVN�UFNQFSBUVSF�PG�VQ�UP�����$�DBO�CF�TFU�JO�UIF�DPOUSPM�TZTUFN�UP�QSFWFOU�
TDBMEJOH
�CVU�BDUJWF�DPPMJOH�JT�UIFO�MJNJUFE�

5P�NBLF�GVMM�VTF�PG�UIF�DPPMJOH�GVODUJPO
�TDBMEJOH�QSPUFDUJPO�TIPVME�CF�GJUUFE�UIBU�
NJYFT�IPU�XBUFS�XJUI�DPME�UP�CSJOH�UIF�UFNQFSBUVSF�EPXO�

*G�B�TPMBS�QBOFM�JT�VTFE�UP�TVQQMFNFOU�IPU�XBUFS�IFBUJOH
�TDBMEJOH�QSPUFDUJPO�NVTU�
CF�GJUUFE�

'MFYJCMF�TPVOE�EBNQFS

5SPMMFZ

5P�NBLF�JU�FBTZ�UP�TFSWJDF�UIF�VOJU�JO�UIF�GVUVSF
�XF�SFDPNNFOE�UIBU�ZPV�GJU�B�
GMFYJCMF�DPOOFDUJPO�CFUXFFO�UIF�VOJU�BOE�UIF�EVDU�TZTUFN�

/JMBO�T�GMFYJCMF�TPVOE�EBNQFS�BCTPSCT�TPVOET�FGGFDUJWFMZ�GSPN�CPUI�UIF�EVDU�
TZTUFN�BOE�GSPN�SPPG�TUBDLT�

"�USPMMFZ�NBLFT�JU�QPTTJCMF�UP�MJGU�UIF�VOJU�PG�UIF�QBMMFU�XJUIPVU�QIZTJDBM�TUSBJO��5IF�
TBNF�USPMMFZ�DBO�CF�NPWFE�UP�XIFFM�UIF�VOJU�BSPVOE�

4)8�IPU�XBUFS�UBOL

*G�UIFSF�JT�B�MBSHF�EFNBOE�GPS�IPU�XBUFS
�B�����MJUSF�IPU�XBUFS�UBOL�DBO�CF�
DPOOFDUFE�

5IF�IPU�XBUFS�UBOL�JT�IFBUFE�CZ�UIF�DFOUSBM�IFBUJOH�TZTUFNnT�IFBU�QVNQ�BOE�PS�
WJB�TPMBS�QBOFMT�

5IF�XBUFS�SVOT�GSPN�UIF�4)8�UBOL
�UISPVHI�UIF�%)8�UBOL�JO�$PNQBDU�1
�CFGPSF�
SVOOJOH�JOUP�UIF�EPNFTUJD�IPU�XBUFS�TVQQMZ�



��

Installation
*OTUBMMJOH�UIF�JOUFSOBM�VOJU

5SBOTQPSU�JOUP�UIF�EXFMMJOH
$PNQBDU�1�JT�TVQQMJFE�JO�POF�QJFDF�PO�B�QBMMFU
�QBDLFE�JO�DBSECPBSE�

*U�JT�GJUUFE�BU�UIF�GBDUPSZ�XJUI���MJGUJOH�TUSBQT
�POF�GPS�FBDI�UPQ�DPSOFS��5IJT�NBLFT�JU�QPTTJCMF�UP�MJGU�JO�UIF
VOJU�XJUI�B�DSBOF��8IFO�MJGUJOH�UIF�VOJUT�XJUI�UIF�TVQQMJFE�TUSBQT
�UIFTF�NVTU�CF�BU�BO�BOHMF�PG�NBY�����
GSPN�UIF�WFSUJDBM�

/JMBO�BMTP�PGGFST�B�MJGUJOH�USPMMFZ
�XJUI�XIJDI�UIF�VOJU�DBO�CF�MJGUFE�EJSFDUMZ�PGG�UIF�QBMMFU�BOE�JOUP�UIF
CVJMEJOH��*G�UIF�GJMUFS�CPY�JT�SFNPWFE
�UIF�VOJU�DBO�CF�NBOPFVWSFE�UISPVHI�BO�PSEJOBSZ�EPPS�

1PTJUJPOJOH�PG�VOJU
"55&/5*0/
8IFO�TFUUJOH�VQ�UIF�VOJU
�DPOTJEFSBUJPO�NVTU�BMXBZT�CF�HJWFO�UP�GVUVSF�TFSWJDJOH�BOE
NBJOUFOBODF�

*U�NVTU�CF�FBTZ�UP�SFQMBDF�GJMUFST
�BOE�JU�NVTU�CF�QPTTJCMF�UP�QFSGPSN�UBTLT�TVDI�BT�SFNPWJOH�UIF
IFBU�FYDIBOHFS
�SFQMBDJOH�GBOT�BOE�PUIFS�DPNQPOFOUT�

"55&/5*0/
"�NJOJNVN�GSFF�TQBDF�JO�GSPOU�PG�UIF�VOJU�PG����DN�JT�SFDPNNFOEFE�

*U�JT�JNQPSUBOU�UIBU�UIF�VOJU�JT�MFWFM�JO�PSEFS�UP�BDIJFWF�QSPQFS�SVO�PGG�GSPN�UIF�DPOEFOTBUF�USBZ�

5IF�VOJU�TIPVME�CF�QPTJUJPOFE�PO�B�MFWFM�BOE�WJCSBUJPO�GSFF�TVCTUSBUF��*O�JUTFMG
�UIF�VOJU�JT�MPX�OPJTF�BOE
MPX�WJCSBUJPO
�CVU�FWFO�TP
�BDDPVOU�NVTU�CF�UBLFO�PG�QPTTJCMF�WJCSBUJPOT�XIJDI�DPVME�CF�USBOTGFSSFE�UP
CVJMEJOH�QBSUT��8F�SFDPNNFOE�NBJOUBJOJOH�B�NJOJNVN����NN�HBQ�GSPN�CVJMEJOH�QBSUT�BOE�PUIFS�GJYFE
FRVJQNFOU�

"55&/5*0/
'PS�OPJTF�SFBTPOT
�JU�JT�SFDPNNFOEFE�UIBU�UIF�VOJU�JT�QPTJUJPOFE�XJUI�JUT�SFBS�QBOFM�BHBJOTU�BO
PVUFS�XBMM�

"U�UIF�MPXFS�SFBS�BOE�TJEFT�UIFSF�BSF�QVODIFE
BSFBT�XIJDI�DBO�CF�DMJQQFE�PVU�
5IJT�BWPJET�UIF�OFDFTTJUZ�PG�DVUUJOH�IPMFT
ZPVSTFMG�

5IF�SFBS�BOHMF�JSPO�PO�UIF�CBTF�GSBNF�DBO�CF
SFNPWFE
�BMMPXJOH�UIF�VOJU�UP�CF�QVTIFE�VQ
BHBJOTU�UIF�XBMM
�UIFSFCZ�DPODFBMJOH�UIF�XBUFS
DPOOFDUJPOT�

"55&/5*0/
*G�B�TDSFFO�JT�NPVOUFE�PWFS�UIF�$PNQBDU�1
�JU�NVTU�CF�FBTZ�UP�EJTNBOUMF�UIJT�
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*OTUBMMJOH�UIF�FYUFSOBM�VOJU

*OTUBMMBUJPO�USBOTQPSU�PG�FYUFSOBM�VOJU
5IF�FYUFSOBM�"*3�VOJU�JT�TVQQMJFE�GJMN�XSBQQFE�BOE�GBTUFOFE�XJUI�TUSBQT�UP�B�USBOTQPSU�QBMMFU�

*G�HSPVOE�DPOEJUJPOT�BMMPX
�JU�JT�SFDPNNFOEFE�UIBU�B�MJGUJOH�USVDL�JT�VTFE�UP�NPWF�JU�

"55&/5*0/
*G�UIF�"*3�VOJU�JT�MJGUFE�JO�VTJOH�B�DSBOF
�QMFBTF�OPUJDF�UIBU�UIF�XFJHIU�JT�OPU�FWFOMZ�EJTUSJCVUFE�BU
UIF�GSPOU�BOE�CBDL�

4PVOE�EBUB
5IF�TPVOE�GSPN�UIF�"*3�VOJU�T�FYUFSOBM�VOJU�DBO�CF�QSPQBHBUFE�EFQFOEJOH�PO�XIFSF�JU�JT�TJUFE�SFMBUJWF�UP
UIF�CVJMEJOH�BOE�UIF�VOEFSMZJOH�TVSGBDF
�BT�XFMM�BT�PO�PUIFS�TVSSPVOEJOH�PCKFDUT�BOE�TVSGBDFT�

2�����	GSFF�TUBOEJOH
 2�����	BHBJOTU�B�XBMM
 2�����	JO�B�DPSOFS


4PVOE�FGGFDU�-8"�E#	"
������$����������$������EC	"
�JO�BDDPSEBODF�XJUI�&/�����
�&/������BOE
&/������

4PVOE�QSFTTVSF�-Q"�E#	"
�DBMDVMBUFE�JO�BDDPSEBODF�XJUI�&/�����������

%JTUBODF�JO�NFUSFT
-PDBUJPO�GBDUPS��
-PDBUJPO�GBDUPS��
-PDBUJPO�GBDUPS��



��

*OTUBMMJOH�UIF�FYUFSOBM�VOJU
5IF�FYUFSOBM�VOJU�NVTU�BMXBZT�CF�JOTUBMMFE�PO�B�GJSN
�WFSUJDBM�BOE�WJCSBUJPO�GSFF�TVSGBDF�BOE�TFDVSFE�UP
TPNF�TPMJE�NBUFSJBM�JG�QPTTJCMF��"DDPVOU�NVTU�BMTP�CF�UBLFO�PG�UIF�QSFWBJMJOH�XJOE�EJSFDUJPO�EVSJOH�UIF
IFBUJOH�TFBTPO
�BT�UIF�QFSGPSNBODF�PG�UIF�IFBU�QVNQ�XJMM�CF�MJNJUFE�JG�UIF�FYUFSOBM�VOJU�JT�FYQPTFE�UP
TUSPOH�XJOET�

"�XJOECSFBL�DBO�CF�JOTUBMMFE�JG�SFRVJSFE��)PXFWFS
�DMFBSBODF�EJTUBODFT�BT�EFUBJMFE�CFMPX�NVTU�CF
PCTFSWFE�

5IF�GPMMPXJOH�IPSJ[POUBM�NJOJNVN�EJTUBODFT�UP�CVJMEJOH�DPNQPOFOUT�FUD��NVTU�CF�PCTFSWFE�JO�PSEFS�UP
FOTVSF�PQUJNVN�GVODUJPOJOH�PG�UIF�IFBU�QVNQ�

L ≥ 40 cm

L
≥
35
cm

L
≥
50
cm

L ≥ 40 cm

*G�JU�JT�EFTJSFE�UP�QMBDF�UIF�"*3�VQ�BHBJOTU�UIF�IPVTF
�JU�JT�JNQPSUBOU�UIBU�JU�JT�QMBDFE�XJUI�DPOTJEFSBUJPO
GPS�BOZ�OPJTF�GSPN�UIF�PVUEPPS�VOJU�XIJDI�DPVME�CF�CPUIFSJOH�JOTJEF�

-PDBUF�UIF�"*3�VOJU�JO�TVDI�B�XBZ�UIBU�UIF�JOUBLF�BJS�JT�ESBXO�GSPN�UIF�CVJMEJOH�T�TVSGBDF��5IJT�JT
CFDBVTF�TPMBS�IFBUJOH�PG�UIF�XBMM�EVSJOH�UIF�EBZ�BOE�HFOFSBM�IFBU�MPTT�GSPN�UIF�CVJMEJOH�TVQQMJFT
BEEJUJPOBM�FOFSHZ�UP�UIF�BJS
�XIJDI�DBO�UIFO�JNQSPWF�UIF�FGGJDJFODZ�PG�UIF�IFBU�QVNQ��*G�UIF�"*3�VOJU�JT
MPDBUFE�XJUI�UIF�FYUSBDU�EJSFDUFE�BU�UIF�XBMM
�UIJT�XJMM�SFTVMU�JO�DPME�BOE�EBNQ�BJS�CFJOH�CMPXO�BHBJOTU�UIF
CVJMEJOH
�BEEJOH�FYUSB�FOFSHZ�UP�UIF�BJS�
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"55&/5*0/
5IF�JMMVTUSBUJPOT�TIPX�"*3���4FF�UIF�EJNFOTJPOBM�ESBXJOH�GPS�EFUBJMT�BCPVU�"*3���

'JYJOH�PG�FYUFSOBM�VOJU�UP�TVCTUSBUF
*G�UIF�PVUEPPS�VOJU�JT�QMBDFE�JO�B�QMBDF�XJUI�B�MPU�PG�XJOE
�F�H��PO�B�SPPG
�JU�JT�OFDFTTBSZ�UP�BUUBDI�JU�UP�
UIF�TVCTUSBUF�VTJOH�UIF���QSF�ESJMMFE�IPMFT�JO�UIF�CPUUPN�

1PTTJCMF�NPVOUJOH�IPMFT

'PVOEBUJPO

��
��

��� ���

��

DB�����NN
DB�����NN

����NN ����NN

N
JO
���
��
�N
N

4PBLBXBZ &MFDUSJDBM�DPOEVJU�NJO����NN

"55&/5*0/
1MBDF�UIF�"*3�VOJU�PO�B�TUBCMF�CBTF
�JEFBMMZ�B�DBTU�GPVOEBUJPO�

"EKVTUBCMF�GFFU



��

$POEFOTBUF�ESBJO
%VSJOH�PQFSBUJPO
�DPOEFOTBUF�XJMM�GPSN�JO�UIF�FYUFSOBM�VOJUnT�FWBQPSBUPS
�BOE�XIJDI�IBT�UP�CF�SVO�PGG�UP
B�ESBJO��'SPN�UIF�FWBQPSBUPS�DPOEFOTBUJPO�USBZ�JT�NPVOUFE�B����NN�IPTF�XIJDI�JT�MFE�UP�UIF�ESBJO�

5IF�DPOEFOTBUJPO�ESBJO�NVTU�CF�JOTVMBUFE�BHBJOTU�GSPTU
�BMUIPVHI�B�����N�IFBUJOH�DBCMF�¨������NN�JT
JODMVEFE
�XIJDI�BMTP�IFMQT�UP�LFFQ�UIF�DPOEFOTBUJPO�ESBJO�GSPTU�GSFF��5IF�IFBUJOH�DBCMF�TUBSUT�BU�BO
PVUEPPS�UFNQFSBUVSF�����$�

"55&/5*0/
5IF�DPOEFOTBUF�NVTU�CF�EJSFDUFE�BXBZ�JO�B�XBZ�UIBU�BWPJET�EBNBHJOH�UIF�CVJMEJOH�

"55&/5*0/
$POEFOTBUF�ESBJOBHF�GSPN�UIF�PVUEPPS�TFDUJPO�NVTU�CF�EJNFOTJPOFE�TP�UIBU�JU�DBO�ESBJO�VQ�UP��
MJUFST���IPVS�

%SBJOJOH�UIF�DPOEFOTBUF�PGG�JOUP�HSBWFM�FOTVSFT�UIBU�JU�JT�SVO�PGG�JOUP�GSPTU�GSFF�TVCTPJM�

*G�UIF�FYUFSOBM�VOJU�JT�MPDBUFE�DMPTF�UP�UIF�CVJMEJOH
�UIF�DPOEFOTBUF�DBO�CF�ESBJOFE�JOUP�B�EPXOQJQF�
3FNFNCFS�UP�JOTUBMM�B�XBUFS�USBQ�

5IF�DPOEFOTBUJPO�XBUFS�DBO�CF�QBTTFE�EJSFDUMZ�UP�UIF�TVSGBDF�XBUFS�XFMM�
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Electrical installation
4BGFUZ

"55&/5*0/
"MM�XPSL�NVTU�CF�DBSSJFE�PVU�CZ�RVBMJGJFE�QFSTPOT�BOE�JO�DPNQMJBODF�XJUI�FYJTUJOH�MFHJTMBUJPO�BOE
SFHVMBUJPOT�

"55&/5*0/
*U�JT�JNQPSUBOU�UIBU�UIF�QPXFS�JT�PGG
�JG�ZPV�EP�XPSL�UP�UIF�FMFDUSJDBM�DPNQPOFOUT�PG�UIF�VOJU�

*U�JT�JNQPSUBOU�UP�DIFDL�UIBU�XJSFT�BSF�OPU�EBNBHFE�PS�TRVFF[FE�EVSJOH�DPOOFDUJPO�BOE�VTF�

$POOFDUJPOT�PWFSWJFX

� � � �� �

�� �

�

a b c

�� 1PXFS�TVQQMZ����7�GPS�$PNQBDU�1
�� (SPNNFUT�	B��5SBOTNJTTJPO�DBCMF�CFUXFFO�JOUFSOBM�VOJU�BOE�$PNQBDU�1
�C��4FOTPS�5���UP�CVGGFS�UBOL

D����XBZ�WBMWF�GPS�4)8�UBOL


�� $SPXO�TMFFWF�GPS�IFBU���DPPMJOH�DPOUSPM�	)&"5���$0.��IFBU�DPOUSPM��$0.���$00-��DPPMJOH�DPOUSPM

�� 4JHOBM�DBCMF�UP�"*3�IFBU�QVNQ�FYUFSOBM�VOJU
�� 3+���DPOOFDUPS�GPS�5��
�5���BOE�BOPEF�JO�4)8�UBOL
�� 1MVH�GPS�BEEJUJPOBM�FMFDUSJD�IFBUJOH�JO�4)8�UBOL
�� 1PXFS�DBCMF�GPS�BEEJUJPOBM�FMFDUSJD�IFBUJOH�JO�CVGGFS�UBOL
�� &MFDUSJDBM�DPOOFDUJPO�DBCMF�GPS�"*3�IFBU�QVNQ�JOUFSOBM�VOJU���$PNQBDU
�� &MFDUSJDBM�DPOOFDUJPO�GPS�"*3�IFBU�QVNQ�FYUFSOBM�VOJU



��

6TFS�QBOFM

5PVDI�QBOFM
"U�EFMJWFSZ�PG�UIF�VOJU
�UIF�5PVDI�QBOFM�JT�JOUFHSBUFE�JO�UIF�GSPOU
�CVU�DBO�CF�NPWFE�PVU
�JU�ZPV�XBOU�UP
QMBDF�JU�JO�FUD��UIF�,JUDIFO�PS�MJWJOH�SPPN�

"55&/5*0/
"O�PSEJOBSZ�5ZQF�"�	5����"
�-"/�DBCMF�NVTU�CF�VTFE
�OPU�B�DSPX�PWFS�DBCMF
�NBY���N�

%P�ZPV�XBOU�UP�DSJNQ�B�3+���QMVH�PO�UP�B�DBCMF
�ZPV�NVTU�OPUJDF�UIF�GPMMPXJOH�

�� (SFFO�XIJUF

�� (SFFO

�� 0SBOHF�XIJUF

�� &NQUZ

�� &NQUZ

�� 0SBOHF

�� #SPXO�XIJUF

�� #SPXO

g  G  o  B  b  O  br  BR

T-568A

1   2   3   4   5   6   7   8

g  G  o  B  b  O  br  BR

T-568A

1   2   3   4   5   6   7   8

5IF�JMMVTUSBUJPO�TIPXT�UIF�DMJQ�PO�UIF�CBDL�PG�UIF�DPOOFDUPS�

�� -PDLJOH�DMJQ

�� 1PXFS�DPOOFDUJPO

�� 64#�TUJDL

6TF�3+���5����UZQF�"�QMVH�BOE�3+��
DSJNQJOH�UPPM�

5PVDI�QBOFM�TFFO�GSPN�CFMPX�

5IF�UPVDI�VTFS�QBOFM�TIPVME�CF�MPDBUFE�JO�B�QSPNJOFOU�QMBDF�UP�BMMPX�DIBOHFT�UP�CF�NBEF�UP�TFUUJOHT
BOE�GPS�PCTFSWJOH�PQFSBUJPOBM�XBSOJOHT�PS�BMBSNT�

%JNFOTJPOBM�ESBXJOH�VTFS�QBOFM
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1MBDFNFOU�PG�UIF�5PVDI�QBOFM
#FMPX�JT�TIPXO�IPX�UIF�UPVDI�QBOFM�DBO�CF�NPWFE�PVU�PG�UIF�VOJU��5IF�GPMMPXJOH�QBHF�TIPXT�IPX�UP
NPVOU�UIF�XBMM�CSBDLFU�GPS�UIF�5PVDI�QBOFM�

���6OTDSFX�UIF�UXP�TDSFXT�BU�UIF�UPQ�PG�UIF�MJE�TP�JU�DBO�CF
SFNPWFE�

���"U�UIF�UPQ�JT�UIF�BQFSUVSF�QMBUF�UIBU�JT�JOUFOEFE�UP
CMPDL�UIF�IPMF�XIFO�UIF�UPVDI�QBOFM�JT�SFNPWFE�

���5IF�5PVDI�QBOFM�JT�MJGUFE�CZ�QSFTTJOH�UIF�MPDL�DMBNQ�BU
UIF�CPUUPN�

�� 6OTDSFX�UIF�DPWFS�BOE�IBOH�JU�OFYU�UP�UIF�IPMF�

���6OTDSFX�UIF�5PVDI�QBOFM�XJSFT�GSPN�UIF�DJSDVJU�CPBSE

SFNPWF�UIF�XBMM�CSBDLFU�BOE�NPVOU�JU�XIFSF�UIF�5PVDI
QBOFM�JT�UP�CF�IVOH�

���3PVUF�UIF�XJSF�GSPN�UIF�5PVDI�QBOFM�EPXO�JOUP�UIF
$PNQBDU�1
�XIFSF�JU�JT�DPOOFDUFE�UP�UIF�DJSDVJU�CPBSE�

���$POOFDU�UIF�UPVDI�QBOFM�BT�TIPXO�JO�UIF�BCPWF
EJBHSBN
�TFF�BDDPNQBOZJOH�FMFDUSJDBM�EJBHSBN��5IF�CMVF
BOE�CMVF�XIJUF�XJSFT�TIPVME�OPU�CF�VTFE�

���'JY�UIF�BQFSUVSF�QMBUF�UP�UIF�DPWFS�JO�GSPOU�PG�UIF�DJSDVJU
CPBSE��3F�BUUBDI�UIF�MJE�BOE�TFDVSF�XJUI�UIF�UXP�TDSFXT
BU�UIF�UPQ
�HJWJOH�ZPV�B�OJDF�XIJUF�TVSGBDF�



��

.PVOUJOH�UIF�XBMM�CSBDLFU
5IF�5PVDI�QBOFM�DBO�CF�NPVOUFE�PO�UIF�XBMM�VTJOH�UIF�JOUFHSBM�XBMM�CSBDLFU�

�� 5IF�XBMM�CSBDLFU�JT�GJYFE�UP�UIF�XBMM�XJUI�UXP�TDSFXT� ��B��*OTFSU�UIF�3+���QMVH�JOUP�UIF�XBMM�CSBDLFU�XJUI�UIF�UPQ
PG�UIF�QMVH�BMJHOFE�XJUI�UIF�EPUUFE�MJOF�JO�UIF�XBMM�CSBDLFU

BOE�XJUI�UIF�3+���SFMFBTF�UBC�GBDJOH�BXBZ�GSPN�UIF�XBMM�

��C��:PV�DBO�GJU�UIF�3+���QMVH�UP�UIF�DBCMF�ZPVSTFMG��'PS
UIJT�QVSQPTF
�B�TQBDFS�JT�TVQQMJFE�

5IF�TQBDFS�JT�BUUBDIFE�UP�UIF�-"/�DBCMF�XIJDI�JT�MPDBUFE
CFIJOE�UIF�MBSHF�EPPS�

��D��5IF�UPQ�PG�UIF�3+���QMVH�NVTU�CF�GMVTI�XJUI�UIF�EPUUFE
MJOF�JO�UIF�XBMM�GJUUJOH��5IF�TQBDFS�GJUT�CFUXFFO�UIF�QMVH
BOE�UIF�DBCMF�SFMJFG�CSBDLFU�

���5IF�DBCMF�NBZ�CF�SPVUFE�EPXO�GSPN�UIF�XBMM�GJUUJOH�PS
JOUP�B�IPMF�JO�UIF�XBMM�CFIJOE�JU�

���1VTI�UIF�UPVDI�QBOFM�EPXO�PWFS�UIF�XBMM�CSBDLFU�VOUJM�B
DMJDL�JT�IFBSE�
5IF�QBOFM�NBZ�CF�SFNPWFE�GSPN�UIF�XBMM�CZ�QSFTTJOH�UIF
MPDLJOH�DMJQ�

�� 5IF�UPVDI�QBOFM�JT�SFBEZ�GPS�VTF�
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&MFDUSJDBM�DPOOFDUJPO�PG�UIF�VOJU

4BGFUZ
"55&/5*0/
"MM�XPSL�NVTU�CF�DBSSJFE�PVU�CZ�RVBMJGJFE�QFSTPOT�BOE�JO�DPNQMJBODF�XJUI�FYJTUJOH�MFHJTMBUJPO�BOE
SFHVMBUJPOT�

"55&/5*0/
*U�JT�JNQPSUBOU�UIBU�UIF�QPXFS�JT�PGG
�JG�ZPV�EP�XPSL�UP�UIF�FMFDUSJDBM�DPNQPOFOUT�PG�UIF�VOJU�

*U�JT�JNQPSUBOU�UP�DIFDL�UIBU�XJSFT�BSF�OPU�EBNBHFE�PS�TRVFF[FE�EVSJOH�DPOOFDUJPO�BOE�VTF�

$PNQBDU�1�"*3

)FBU�QVNQ
�JOUFSOBM�"*3�VOJU )FBU�QVNQ
�FYUFSOBM�"*3�VOJU

0OF�FMFDUSJDBM�DPOOFDUJPO
GPS�UIF�XIPMF�VOJU
��Y����
�/
�(SPVOE
���"

4BGFUZ�TXJUDI

���7���)[���"

4BGFUZ�TXJUDI

��N�DPNNVOJDBUJPOT�DBCMF
XJUI�QMVH�DPOOFDUPS�GPS�JOUFSOBM�VOJU

1PXFS�DPOOFDUJPO�GPS�$PNQBDU�1
�WFOUJMBUJPO�BOE�IPU�XBUFS

5IJT�QPXFS�DPOOFDUJPO�WJB�4DIVLP�TPDLFU�BMMPXT�UP�NFBTVSF�UIF
QPXFS�DPOTVNQUJPO�PG�UIF�WFOUJMBUJPO�TFQBSBUFMZ
�BT�XFMM�BT�UIF
QPTTJCJMJUZ�UIBU�UIF�IPU�XBUFS�QBSU�EPFT�OPU�IBWF�UIF�TBNF
DPOOFDUJPO�BT�UIF�IFBU�QVNQ�

"55&/5*0/
%VF�UP�UIF�SJTL�PG�GBVMUT�DBVTFE�CZ�JOEVDUJWF�JOGMVFODF
�UIF�DPNNVOJDBUJPO�DBCMF�NVTU�CF�
SPVUFE�JO�B�TFQBSBUF�QJQF�XJUI�B�NJOJNVN�PG����NN�EJTUBODF�UP�PUIFS�MJWF�DBCMFT�



��

�

��

�

�

��

�

�

�

�

�
�

��Y����7���/
�� +VNQFS�MPDBUFE�JO�-��-��-�
	UPQ�DMBNQJOH�SPX


�� +VNQFS�MPDBUFE�JO�/���[FSP
PO�UIF�SJHIU
	CPUUPN�DMBNQJOH�SPX


�� #MBDL�XJSF�MPDBUFE�JO�7
	CPUUPN�DMBNQJOH�SPX


�� #MVF�XJSF�MPDBUFE�JO�/
	CPUUPN�DMBNQJOH�SPX


��Y����7

��Y����7
�� *O�UIF�QBOFMCPBSE�UIFSF�NVTU
CF�NPVOUFE�B��Y��"�DJSDVJU
CSFBLFS�
5IFSF�NVTU�CF���"�BWBJMBCMF
CFGPSF�UIF�DJSDVJU�CSFBLFS�

�� 8JSFT�BSF�DPOOFDUFE�CFUXFFO
UIF�UFSNJOBM�CMPDL�BOE�UIF�DJSDVJU
CSFBLFS�
6���CSPXO
�7���CMBDL

8���HSBZ
�/���CMVF�[FSP�

�� +VNQFST�BSF�NPVOUFE�PO�UIF
BDDFTT�TJEF�PG�UIF�DJSDVJU�CSFBLFS
GSPN�����BOE�����

�� #SPXO�	-�
�JT�NPVOUFE�JO�UIF
UIJSE�XJSF�JOMFU��#MVF�[FSP�	/
�JT
NPVOUFE�JO�UIF�GPVSUI�XJSF�JOMFU�

"55&/5*0/
5IF�JOTUBMMFS�DBSSJFT�UIF�SFTQPOTJCJMJUZ�GPS�UIF�FMFDUSJDBM�JOTUBMMBUJPO�XPSL�

$IBOHF�GSPN����7�UP����7
5IF�TUBOEBSE�DPOOFDUJPO�JO�UIF�VOJU�JT��Y���7���/��*O�UIPTF�DPVOUSJFT�PS�BSFBT�XIFSF�UIJT�TUBOEBSE�JT�
OPU�BQQMJDBCMF
�UIF�VOJU�DBO�FBTJMZ�CF�TXJUDIFE�UP�FJUIFS��Y���7�PS��Y���7�

5IF�UFSNJOBM�CMPDL�DBO�CF�GPVOE�JO�UIF�DPOUSPM�GPS�"*3��1MFBTF�SFGFS�UP�UIF�XJSJOH�EJBHSBN�FODMPTFE�XJUI�
UIF�VOJU�

�� +VNQFS�MPDBUFE�JO�-����-����-��
	UPQ�DMBNQJOH�SPX


�� +VNQFS�MPDBUFE�JO�8���/
	CPUUPN�DMBNQJOH�SPX


�� #MBDL�XJSF�MPDBUFE�JO�[FSP�UP
UIF�SJHIU�PG�/
	MPXFS�DMBNQJOH�SPX


�� #MVF�XJSF�EJTDPOOFDUFE�BOE
TFDVSFE�XJUI�DSPXO�TMFFWF
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"55&/5*0/
�*U�JT�JNQPSUBOU�UIBU�UIF�UFNQFSBUVSF�TFOTPS�GPS�UIF�IFBUJOH�FMFNFOU�JT�QPTJUJPOFE�BU�MFBTU����DN
BGUFS�UIF�QSFIFBUJOH�FMFNFOU�JO�PSEFS�UP�BDIJFWF�DPSSFDU�SFHVMBUJPO�

�Y���7�_����)[�NBY����"

7 8

.JO�����DN

5�

&MFDUSJDBM�DPOOFDUJPOT�BDDFTTPSJFT

&YUFSOBM�FMFDUSJDBM�QSFIFBUJOH�FMFNFOU
*G�$PNQBDU�1�IBT�OPU�CFFO�QVSDIBTFE�JO�UIF�1PMBS�WFSTJPO�XJUI�JOUFHSBM�QSFIFBUJOH�FMFNFOU
�UIFSF�JT�BO
PQUJPO�GPS�QVSDIBTJOH�BO�FYUFSOBM�FMFDUSJDBM�QSFIFBUJOH�FMFNFOU�GPS�TVCTFRVFOU�JOTUBMMBUJPO�

5IF�FMFDUSJD�QSFIFBUJOH�FMFNFOU�JT�NPVOUFE�JO�UIF�PVUEPPS�BJS�EVDU�CFGPSF�UIF�VOJU�XJUI�UIF�OFDFTTBSZ
UFNQFSBUVSF�TFOTPS
�BOE�DPOOFDUFE�UP�BO�FYUFSOBM�QPXFS�TVQQMZ�

5IF�5��PVUEPPS�BJS�UFNQFSBUVSF�TFOTPS�JT�QPTJUJPOFE�CFGPSF�UIF�FYUFSOBM�QSFIFBUJOH�FMFNFOU�BOE
DPOOFDUFE�UP�UIF�$PNQBDU�1�DPOUSPM�TZTUFN
�UP�BMMPX�JU�UP�QFSGPSN�SFHVMBUJPO�WJB�UIF�PVUEPPS�BJS
UFNQFSBUVSF��*G�JU�JT�OPU�XJTIFE�UP�SFHVMBUF�UIF�GVODUJPOT�WJB�UIF�PVUEPPS�BJS�UFNQFSBUVSF
�5��NBZ�CF
EFBDUJWBUFE�JO�UIF�TPGUXBSF�VOEFS�UIF�GSPTU�QSPUFDUJPO�TFDUJPO�

5IF�QSF�IFBUJOH�FMFNFOU�IBT�B�UISFF�TUFQ�TBGFUZ�TZTUFN�UIBU�QSFWFOUT�PWFSIFBUJOH�

�� "O�PQFSBUJOH�UIFSNPTUBU�SFHVMBUFT�UIF�IFBUJOH�BOE�FOTVSFT�UIBU�UIF�TVQQMZ�BJS�UFNQFSBUVSF�EPFT
OPU�GBMM�CFMPX�����$

�� 5IFSF�JT�B�NBY��UIFSNPTUBU
�XIJDI�TIVUT�EPXO�UIF�QSFIFBUJOH�FMFNFOU�JG�UIF�UFNQFSBUVSF�SJTFT
BCPWF�����$�	'PS�WFSUJDBM�NPVOUJOH�XJUI�BJSGMPX�EPXOXBSET
�UIF�QSFIFBUJOH�TVSGBDF�XJMM�TXJUDI�PGG
BU������$
�

�� "�TBGFUZ�UIFSNPTUBU�TXJUDIFT�PGG�UIF�QSF�IFBUJOH�FMFNFOU�JG�UIF�UFNQFSBUVSF�FYDFFET������$�
5IFO
�ZPV�NVTU�SFTFU�JU�NBOVBMMZ�

�� .JOJNVN�BJS�WPMVNF�BU�¨���������N��I

"55&/5*0/
8IFO�NPVOUJOH�UIF�FMFDUSJD�QSFIFBUJOH�FMFNFOU
�UIFSF�NVTU�CF�B�TBGFUZ�HBQ�PG�NJOJNVN����DN
GSPN�BOZ�GMBNNBCMF�NBUFSJBM��5IF�IFBUJOH�FMFNFOU�NVTU�CF�JOTVMBUFE�XJUI�B�GJSF�SFUBSEBOU
JOTVMBUJPO�NBUFSJBM��5IF�DPWFS�PG�UIF�DPOOFDUJPO�CPY
�IPXFWFS
�NVTU�OPU�CF�JOTVMBUFE�
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5IF�$0��TFOTPS
:PV�DBO�QVSDIBTF�B�$0��TFOTPS�BT�BO�BDDFTTPSZ�JG�ZPV�XBOU�UP�DPOUSPM�UIF�GBO�TQFFE�MFWFM�JO�BDDPSEBODF
XJUI�UIF�$0��MFWFM�JO�UIF�EXFMMJOH�

$"65*0/
"MXBZT�EJTDPOOFDU�UIF�QPXFS�TVQQMZ�UP�UIF�VOJU�CFGPSF�PQFOJOH�JUT�EPPST�PS�XPSLJOH�PO�JUT
FMFDUSJDBM�JOTUBMMBUJPOT�

5IF�5��TFOTPS�JT�GBDUPSZ�JOTUBMMFE�	�JO�UIF�FYUSBDU�BJS
��5IF�$0��TFOTPS�JT�UP�CF�NPVOUFE�JO�UIF�VOJU�BT�
GPMMPXT�

�� 3FNPWF�UIF�5��TFOTPS�JO�UIF�IFBU�FYDIBOHFS� ���3FNPWF�UIF�IFBU�FYDIBOHF�CZ�QVMMJOH�UIF�TUSBQ�	EP�OVU
DVU
�

���1JFSDF�B�IPMF�JOUP�UIF�GPBN�PWFS�UIF�DSPTTCBS
�	XIFSF�
UIF�IFBU�FYDIBOHFS�JT�QPTJUJPOFE
�UP�HBJO�BDDFTT�UP�UIF�
SFDFTT�JO�UIF�UPQ�DPWFS�

���3VO�UIF�XJSF�GSPN�UIF�$0��TFOTPS�UISPVHI�UIJT�SFDFTT�

�� .PVOU�UIF�$0��TFOTPS�JO�UIF�UPQ�DPWFS
�VTJOH�TFMG�
UISFBEJOH�TDSFXT�	JODMVEFE�JO�UIF�$0��TFOTPS�LJU
�

���3VO�UIF�XJSF�GSPN�UIF�$0��TFOTPS�UISPVHI�UIF�DBCMF
HSPNNFU�UP�UIF�BVUPNBUJPO�
8JSF�JT�TVCTFRVFOUMZ�UJFE�VQ�XJUI�DBCMF�TUSJQT�
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���3FJOTUBMM�UIF�DPVOUFSGMPX�IFBU�FYDIBOHFS�
3FNFNCFS�UP�SFJOTUBMM�UIF�5��TFOTPS�

3VO�UIF�XJSF�GSPN�UIF�$0��TFOTPS�UP�UIF�DJSDVJU�CPBSE�BOE�DPOOFDU�JU�BT�TIPXO�CFMPX�

��7
0VU
(/%

5IF�UISFF�XJSFT�BSF�DPOOFDUFE�BT�GPMMPXT�

(/%��#MVF
0VU��#MBDL
��7��#SPXO
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$PPLFS�IPPE�BOE�&.�CPY
5IFSF�BSF�TFWFSBM�CFOFGJUT�GSPN�DPOOFDUJOH�UIF�DPPLFS�IPPE�UP�UIF�IPNFnT�WFOUJMBUJPO�TZTUFN��'JSTUMZ

UIFSF�JT�GVMM�IFBU�SFDPWFSZ�PG�IFBU�GSPN�DPPLJOH�

4FDPOEMZ
�UIF�VOJU�JT�BCMF�UP�QSPWJEF�CBMBODF�JO�UIF�WFOUJMBUJPO��*G�UIF�DPPLFS�IPPE�EPFT�OPU�SVO�WJB�UIF
WFOUJMBUJPO�BOE�JG�UIF�IPVTF�JT�OFX�BOE�BJSUJHIU
�VTF�PG�UIF�DPPLFS�IPPE�XJMM�DSFBUF�B�OFHBUJWF�QSFTTVSF
JO�UIF�IPNF
�NJOJNJTJOH�UIF�TVDUJPO�FGGFDU�GSPN�UIF�DPPLFS�IPPE�BOE�BMTP�DSFBUJOH�TNPLF�QSPCMFNT
�GPS
JOTUBODF�JG�B�XPPE�CVSOJOH�TUPWF�PS�PQFO�GJSF�JT�JOTUBMMFE�BOE�JO�VTF��#Z�SVOOJOH�UIF�DPPLFS�IPPE�WJB�UIF
VOJU
�UIF�VOJU�DBO�JODSFBTF�UIF�TVQQMZ�BJS�BT�UIF�WPMVNF�PG�FYUSBDU�BJS�GSPN�DPPLFS�IPPE�PQFSBUJPO�HPFT
VQ��*O�UIJT�XBZ
�B�CBMBODF�DBO�CF�NBJOUBJOFE�JO�UIF�IPNF
�BOE�UIF�DPPLFS�IPPE�XJMM�SFUBJO�JUT�GVMM�TVDUJPO
QPXFS�

*O�UIF�DBTF�PG�WFOUJMBUJPO�PG�B�MBSHF�IPNF�CVJMEJOH
�XJUI�NPSF�UIBO�POF�CBUISPPN
�UIFSF�NBZ�CF
QSPCMFNT�DSFBUJOH�TVGGJDJFOU�BJS�DBQBDJUZ�GPS�UIF�DPPLFS�IPPE��*O�UIFTF�DBTFT
�BO�&.�CPY�XJMM�CF�BO�JEFBM
BEEJUJPO
�BT�JU�NJOJNJTFT�UIF�FYUSBDU�BJS�GSPN�UIF�PUIFS�IJHI�IVNJEJUZ�SPPNT�GPS�UIF�TIPSU�QFSJPE�UIBU
UIF�DPPLFS�IPPE�JT�JO�VTF
�BOE�JO�UIJT�XBZ�FOTVSFT�TVGGJDJFOU�BJS�GPS�FYUSBDUJPO�WJB�UIF�DPPLFS�IPPE�

"55&/5*0/
*G�UIF�DPPLFS�IPPE�JT�DPOOFDUFE�UP�UIF�WFOUJMBUJPO�TZTUFN
�JU�JT�JNQPSUBOU�UIBU�JU�JT�GJUUFE�XJUI�B
HPPE�HSFBTF�GJMUFS�BOE�UIBU�UIJT�DBO�CF�SFHVMBSMZ�DMFBOFE�

6TFS
TFMFDUJPO��

6TFS
TFMFDUJPO��

&.�CPY�	���7


5IF�QPUFOUJBM�GSFF�DPOUBDU�GPS�UIF�DPPLFS�IPPE�JT�DPOOFDUFE�UP�VTFS�TFMFDUJPO���PS��
�XIJDI�BSF
QSPHSBNNFE�JO�UIF�VOJU�T�TPGUXBSF�VOEFS�UIF�TFDUJPO�m(FOFSBM�TFUUJOHTn��6TFS�TFMFDUJPO���JT�DIPTFO�JG�BO
&.�CPY�JT�UP�CF�JOTUBMMFE�
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4)8�IPU�XBUFS�UBOL
5IF�4)8�IPU�XBUFS�UBOL�JT�DPOOFDUFE�UP�$PNQBDU�1�"*3�DPOOFDUJPO�QBOFM�BT�TIPXO�CFMPX��5IF�4)8
UBOL�IBT�JUT�PXO�QPXFS�TVQQMZ�WJB�B�4DIVLP�QMVH�

�� 3+���QMVH�GPS�USBOTNJUUJOH�UPQ�UFNQFSBUVSF�	5��

�CPUUPN�UFNQFSBUVSF�	5��
�BOE�BOPEF�NPOJUPSJOH
JO�UIF�4)8�UBOL�

�� 1MVH�GPS�DPOUSPM�PG�BEEJUJPOBM�FMFDUSJD�IFBUJOH�JO�UIF�4)8�UBOL�

1. 2.

4DIVLP�QMVH

�Y���7���)[���"
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0UIFS�FMFDUSJDBM�DPOOFDUJPOT

6TFS�TFMFDUJPO��
*U�JT�QPTTJCMF�UP�PWFSSJEF�UIF�VOJU�T�GVODUJPOT�WJB�BO�FYUFSOBM�TJHOBM�GSPN�B�QPUFOUJBM�GSFF�DPOUBDU

5IF�6TFS�TFMFDUJPO�GVODUJPO�DBO�CF�VTFE�GPS�NBOZ�QVSQPTFT
�F�H��JO�UIF�DBTF�PG�B�XPPE�CVSOJOH�TUPWF�PS
PQFO�GJSF��*OJUJBM�TFUUJOHT�PG�UIF�WFOUJMBUJPO�TZTUFN�TIPVME�CF�TFU�VQ�XJUI�B�TMJHIU�VOEFSQSFTTVSF
�TP�UIBU
IVNJEJUZ�JO�UIF�BJS�JT�OPU�GPSDFE�JOUP�UIF�CVJMEJOH�FMFNFOUT��5IJT�JT�PG�DPVSTF�B�EJTBEWBOUBHF�XIFO
MJHIUJOH�B�XPPE�CVSOJOH�TUPWF
�BT�TNPLF�XJMM�FOUFS�UIF�SPPN��:PV�DBO�VTF�B�ESZ�DPOUBDU�UP�DPOGJHVSF�POF
PG�'BO�TUBHFT�	F�H��GBO�TUBHF��
�UP�SVO�XJUI�B�TMJHIU�PWFS�QSFTTVSF�JOTUFBE
�UP�QVTI�UIF�TNPLF�UISPVHI
UIF�DIJNOFZ�BT�JOUFOEFE�

$POOFDUJPO�UP�$54����DPOUSPM�TZTUFN�

1PUFOUJBM�GSFF�DPOUBDU

6TFS�TFMFDUJPO���JT�QSPHSBNNFE�JO�UIF�VOJU�T�TPGUXBSF�VOEFS�(FOFSBM�TFUUJOHT��4FF�UIF�PQUJPOT�JO�UIF
4PGUXBSF�JOTUSVDUJPOT�
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6TFS�TFMFDUJPO��
"T�XJUI�6TFS�TFMFDUJPO��
�JU�JT�BMTP�QPTTJCMF�XJUI�6TFS�TFMFDUJPO���UP�PWFSSJEF�UIF�VOJU�T�GVODUJPOT�WJB�BO
FYUFSOBM�TJHOBM�GSPN�B�QPUFOUJBM�GSFF�DPOUBDU��5IF�EJGGFSFODF�JT�UIBU�CZ�BDUJWBUJOH�6TFS�TFMFDUJPO��
�UIF
DPOUSPM�TZTUFN�BMTP�USBOTNJUT�BO�PVUQVU�TJHOBM�

6TFS�TFMFDUJPO���IBT�UIF�IJHIFS�QSJPSJUZ�BOE�JT�UIFSFGPSF�VTFE�GPS�DPPLFS�IPPE�PQFSBUJPO�JG�B�DPPLFS
IPPE�JT�DPOOFDUFE�UP�UIF�WFOUJMBUJPO�TZTUFN��/PSNBMMZ�GBO�TQFFET���PS���BSF�TFU�GPS�DPPLFS�IPPE
PQFSBUJPO��5IF�PVUQVU�TJHOBM�DBO�CF�VTFE�GPS�DPOOFDUJOH�BO�&.�CPY�PS�FYUFSOBM�EBNQFS�XIJDI�JT�UP
BTTVNF�B�QBSUJDVMBS�TFUUJOH�EVSJOH�DPPLFS�IPPE�PQFSBUJPO�

5IFSF�BSF�NBOZ�PUIFS�VTFT�GPS�6TFS�TFMFDUJPO���XIJDI�XF�TIBMM�OPU�EJTDVTT�GVSUIFS�JO�UIFTF�JOTUSVDUJPOT�

$POOFDUJPOT�

1PUFOUJBM�GSFF�DPOUBDU

0VUQVU�TJHOBM
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&YUFSOBM�SPPN�TFOTPS
*G�UIF�VOJU�JT�OPU�JOUFOEFE�UP�CF�DPOUSPMMFE�PO�UIF�CBTJT�PG�UIF�BNCJFOU�UFNQFSBUVSF�NFBTVSFE�CZ�UIF
FYIBVTU�BJS�BU�5�
�BO�FYUFSOBM�SPPN�TFOTPS�DBO�CF�DPOOFDUFE�

5IF�SPPN�TFOTPS�TIPVME�CF�QPTJUJPOFE�JO�UIF�SPPN�UIBU�TIPVME�TFSWF�BT�SFGFSFODF�GPS�UIF�FOUJSF�IPVTF�

6TF�/5$�TFOTPS�	QSPEVDU�OVNCFS������
�

'JSF�QSPUFDUJPO
"�GJSF�UIFSNPTUBU�PS�FYUFSOBM�GJSF�BVUPNBUJD�DBO�CF�DPOOFDUFE��*U�NVTU�CF�B�KPJOFE�TJHOBM
�XIFO�JU�JT
CSPLFO�UIF�$PNQBDU�1�SFHJTUFS�JU�BT�B�GJSF�BOE�TUPQ�UIF�VOJU�

/PUF��*G�UIF�VOJU�JT�DPOOFDUFE�UP�FYUFSOBM�GJSF�BVUPNBUJD
�ZPV�TFU�UIF�TPGUXBSF��(FOFSBM�4FUUJOHT�
4FSWJDF�"VUP�SFTFU�GPS�FYUFSOBM�GJSF�BMBSN�UP��0O��
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$PNNPO�BMBSN
*G�UIF�VOJU�JT�MPDBUFE�JO�B�QMBDF�XIFSF�BDDFTT�JT�QPPS�PS�JOGSFRVFOU
�BOE�JG�UIF�DPOUSPM�QBOFM�JT�BMTP�MPDBUFE
IFSF
�JU�NBZ�CF�IBSE�UP�PCTFSWF�BOZ�BMBSNT�

"O�FYUFSOBM�BMBSN�JO�UIF�GPSN�PG�B�MJHIU�PS�BDPVTUJD�TJHOBM
�FUD�
�DBO�CF�DPOOFDUFE�UP�UIF�VOJU�

&YUFSOBM�IFBU�TVQQMZ
$PNQBDU�1�JT�BCMF�UP�DPOUSPM�BO�FYUFSOBM�SPPN�IFBUJOH�TVDI�BT�FMFDUSJD�SBEJBUPST�PS�B�GMPPS�IFBUJOH
TZTUFN�

5IF�SPPN�UFNQFSBUVSF�JT�NPOJUPSFE�CZ�UIF�$PNQBDU�1
�XIJDI�CMPDL�UIF�FYUFSOBM�IFBUJOH�TVQQMZ�XIFO
UIFSF�JT�OP�OFFE�GPS�IFBUJOH��*G�$PNQBDU�1�DBOOPU�BDIJFWF�UIF�EFTJSFE�SPPN�UFNQFSBUVSF�UISPVHI�UIF
WFOUJMBUJPO
�UIF�FYUFSOBM�IFBUJOH�TVQQMZ�JT�SFMFBTFE�VOUJM�UIF�SPPN�UFNQFSBUVSF�JT�JO�UIF�EFTJSFE�MFWFM�

5IF�FYUFSOBM�IFBU�TVQQMZ�JT�DPOOFDUFE�WJB�SFMBZ��
�BOE�TFU�JO�UIF�UPVDI�EJTQMBZ�VOEFS�UIF�NFOV�
7FOUJMBUJPO��5FNQFSBUVSF�SFHVMBUJPO

"�NBYJNVN�FGGFDU�PG����8�DBO�CF�DPOOFDUFE�	$PNQBDU�1�1PMBS�OFFE�UP�IBWF�B�USBOTGFS�SFMBZ�NPVOUFE
�



��

&YUFSOBM�VOEFSGMPPS�IFBUJOH�DPOUSPM
5P�BWPJE�UIF�IFBU�QVNQ�QSPEVDJOH�IFBU�XIFO�UIFSF�JT�OP�OFFE�GPS�JU
�JU�JT�BEWJTBCMF�UP�DPOOFDU�UIF
VOEFSGMPPS�IFBUJOH�DPOUSPM�PO�UIF�UFMFTUBUT�UP�"*3�(&0�

"�TDSFX�UFSNJOBM�JT�NPVOUFE�PO�UIF�DPOOFDUJPOT�QBOFM�GPS�DPOUSPMMJOH�IFBUJOH�DPPMJOH��3FNPWF�UIF
KVNQFS�PO�)&"5�BOE�$0.�BOE�DPOOFDU�UIF�TJHOBM�GSPN�UIF�VOEFSGMPPS�IFBUJOH�DPOUSPM�IFSF��$MPTFE
DPOUBDU�TFU��IFBUJOH�SFRVJSFE��0QFO�DPOUBDU�TFU��OP�IFBUJOH�SFRVJSFE�

4NBSU�(SJE
*G�ZPV�XJTI�UP�SVO�4NBSU�(SJE
�ZPV�XJMM�OFFE�UP�VQEBUF�UP�4PGUXBSF�WFSTJPO�YY�BOE�DPOOFDU�UIF�4NBSU
(SJE�NPEFN�UP�$PNQBDU�1
�BT�TIPXO�

5IF�4NBSU�(SJE�TJHOBM�JT�DPOOFDUFE�UP�UIF�-$�DJSDVJU�CPBSE�JO�UIF�$PNQBDU�1
�XIJDI�XJMM�BMTP�DPOUSPM�"*3
BOE�(&0
�JG�DPOOFDUFE��$POOFDU�UIF�TJHOBM�EJSFDUMZ
�XJUIPVU�SFTJTUBODF
�BT�UIFTF�BSF�QSF�JOTUBMMFE�JO�UIF
DBCMF�

Smart Grid

A

B

2.

3.

1.

�� 3FNPWF�UIF�XIJUF�QMBUF� �� 3PVUF�UIF�XJSFT�GSPN�UIF�4(�UISPVHI�UIF�IPMF�JO�UIF�UPQ�PG�UIF�VOJU�
�� $POOFDU�UIF�XJSFT��4(�"��CMBDL
�4(�#��SFE
�(/%��CMVF

4NBSU�(SJE�JT�QSPHSBNNFE�JO�UIF�VOJU�T�TPGUXBSF�VOEFS�(FOFSBM�TFUUJOHT��4FF�UIF�PQUJPOT�JO�UIF
4PGUXBSF�*OTUSVDUJPOT�
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$POOFDUJOH�&)%�EBNQFS
5P�DPOEVDU�PVUEPPS�BJS�EPXO�UISPVHI�B�HFPUIFSNBM�QJQF�JO�UIF�HSPVOE�NBLFT�HPPE�TFOTF��5IF�BJS�JT�
IFBUFE�EVSJOH�UIF�XJOUFS�BOE�DPPMFE�JO�UIF�TVNNFS�CZ�UIF�HSPVOE�

#VU�QBTTJOH�PVUEPPS�BJS�UISPVHI�TVDI�B�HFPUIFSNBM�TZTUFN�NBZ�OPU�CF�UIF�CFTU�JEFB�JO�UIF�TQSJOH�BOE�
BVUVNO
�CVU�UBLJOH�JU�EJSFDUMZ�UISPVHI�B�SPPG�WFOU�JT�SFDPNNFOEFE�

5IF�$54����DPOUSPM�TZTUFN�IBT�B�CVJMU�JO�GVODUJPO�UIBU�NFBTVSFT�XIFUIFS�UIF�HFPUIFSNBM�QJQF�PS�SPPG�
WFOU�QSPWJEFT�UIF�CFTU�PQUJPO�GPS�BJS�JOUBLF�

*U�NFBTVSFT�UIF�PVUEPPS�UFNQFSBUVSF�EVSJOH�B�TUBCJMJTJOH�QFSJPE�GSPN�UIF�HFPUIFSNBM�QJQF�BOE�SPPG�
TUBDL�SFTQFDUJWFMZ��5IF�NFBTVSFNFOU�JOEJDBUFT�XIFSF�JU�JT�CFTU�UP�EJSFDU�UIF�PVUEPPS�BJS��$54����TFUT�
UIF�&)%�EBNQFS�UP�UIF�CFTU�PQUJPO
�BOE�DPOUJOVFT�WFOUJMBUJPO�GPS�B�TFU�QFSJPE
�SFGFSSFE�UP�JO�UIF�
QSPHSBN�BT�IPMEJOH�UJNF�

5IF�&)%�EBNQFS�JT�DPOOFDUFE�WJB�SFMBZ���BOE�TFU�PO�UIF�EJTQMBZ�NFOV�JUFN��7FOUJMBUJPO���'SPTU�
QSPUFDUJPO�PS�EF�JDJOH�

EHD

"55&/5*0/
%BNQFS
�HFPUIFSNBM�QJQF�BOE�SPPG�TUBDL�BSF�OPU�TVQQMJFE�CZ�/JMBO�

"55&/5*0/
8IFO�VTJOH�B�HFPUIFSNBM�QJQF
�UIF��-PX�WFOUJMBUJPO�BU�MPX�PVUEPPS�UFNQFSBUVSF��GFBUVSF�
DBOOPU�CF�VTFE�
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1EJGG�
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5�

#")�(FPUIFSNBM�IFBUFS
"�HFPNFUSJD�QSFIFBUFS�IBT�UXP�GVODUJPOT�

�� *U�BDUT�BT�GSPTU�QSPUFDUJPO�JO�UIF�XJOUFS
�IFBUJOH�VQ�UIF�PVUEPPS�BJS�BOE�QSPUFDUJOH�UIF�VOJU�BHBJOTU
JDJOH�VQ

�� *U�DBO�UIFO�CF�VTFE�UP�DPPM�EPXO�PVUEPPS�BJS�JO�UIF�TVNNFS
�TVQQMZJOH�DPPMFE�BJS�UP�UIF�IPNF

5IF�IFBUFS�JT�TFU�PO�UIF�EJTQMBZ�VOEFS��7FOUJMBUJPO�GSPTU�QSPUFDUJPO�PS�EF�JDJOH

��� $POEFOTBUJPO�ESBJO
��� 4IVU�PGG�WBMWFT
��� 1BSUJDMF�GJMUFS
��� 'JMMJOH�BOE�ESBJO�DPDLT
��� 4BGFUZ�WBMWF
��� #MFFE�TDSFX
��� &YQBOTJPO�UBOL
��� 1SFTTPTUBU
��� $JSDVMBUJPO�QVNQ

5���0VUEPPS�UFNQFSBUVSF�TFOTPS

"55&/5*0/
$JSDVMBUJPO�QVNQ
�IFBUFS�BOE�CSJOF�DJSDVJU�BSF�OPU�TVQQMJFE�CZ�/JMBO�
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��

"DUJWF�DPPMJOH�GVODUJPO
5IF�"*3�VOJU�IBT�B�SFWFSTJCMF�DPME�DJSDVJU
�XIJDI�NFBOT�UIBU�JU�DBO�CF�VTFE�UP�BDUJWFMZ�DPPM�UIF�IPNF

VTJOH�FJUIFS�UIF�GMPPS�IFBUJOH�TZTUFN�PS�GBO�DPJMT�

$"65*0/
*G�JU�JT�XJTIFE�UP�PQFSBUF�XJUI�DPPMJOH
�JU�JT�JNQPSUBOU�UP�VTF�HMZDPM�JO�UIF�CSJOF�DJSDVJU�UP�BWPJE
JDJOH�JO�UIF�IFBU�QVNQ�

"DUJWF�DPPMJOH�VTJOH�UIF�GMPPS�IFBUJOH

5IFSF�JT�BO�FYUFSOBM�UFNQFSBUVSF�TFOTPS�DPOOFDUFE�UP�EJHJUBM�JOQVU�����8IFO�UIF�TXJUDI�JT�BDUJWBUFE

UIF�"*3�VOJU�HPFT�JOUP�DPPMJOH�NPEF�BOE�DPPMT�UIF�IPNF�EPXO�UP�B�QSF�TFU�WBMVF��8IFO�UIF�TXJUDI�JT
EFBDUJWBUFE
�UIF�"*3�VOJU�SFUVSOT�UP�OPSNBM�PQFSBUJPO�

5IF�FYUFSOBM�UFNQFSBUVSF�TFOTPS�PGUFO�IBT�BO�JOGSB�SFE�TFOTPS
�XIJDI�NFBTVSFT�UIF�UFNQFSBUVSF�PG
UIF�GMPPS�BOE�TUPQT�UIF�DPPMJOH�GVODUJPO�CFGPSF�DPOEFOTBUJPO�GPSNT�PO�UIF�GMPPS�

"DUJWF�DPPMJOH�VTJOH�GBO�DPJMT

5IFSF�JT�BO�FYUFSOBM�UFNQFSBUVSF�TFOTPS�DPOOFDUFE�UP�EJHJUBM�JOQVU�����8IFO�UIF�TXJUDI�JT�BDUJWBUFE

UIF�"*3�VOJU�HPFT�JOUP�DPPMJOH�NPEF�BOE�DPPMT�UIF�IPNF�EPXO�UP�B�QSF�TFU�WBMVF��"U�UIF�TBNF�UJNF�SFMBZ
PVUQVU����JT�BDUJWBUFE
�XIJDI�DBO�DPOUSPM�B�UISFF�XBZ�WBMWF�TP�UIBU�UIF�XBUFS�JT�EJSFDUFE�PVU�UP�GBO�DPJMT
JOTUFBE�PG�HPJOH�JOUP�UIF�GMPPS��8IFO�UIF�TXJUDI�JT�EFBDUJWBUFE
�UIF�"*3�VOJU�SFUVSOT�UP�OPSNBM
PQFSBUJPO�



��

Plumbing installation
$POEFOTBUF�ESBJO
�JOUFSOBM�VOJU

*NQPSUBOU�JOGPSNBUJPO
$PNQBDU�1�JT�TVQQMJFE�XJUI�B�SFJOGPSDFE����NN�DPOEFOTBUJPO�ESBJO�QJQF�XJUI�CVJMU�JO�XBUFS�MPDL�

"55&/5*0/
3VO�UIF�DPOEFOTBUF�ESBJO�UP�UIF�OFBSFTU�ESBJO
�BMMPXJOH�BO�FWFO�GBMM�PG�BU�MFBTU���DN�QFS�N��5IF
PWFSGMPX�GSPN�UIF�TBGFUZ�WBMWF�GPS�EPNFTUJD�DPME�XBUFS�NVTU�MJLFXJTF�CF�MFE�UP�B�WJTJCMF�ESBJO�

"55&/5*0/
*G�UIF�VOJU�JT�QPTJUJPOFE�PVUTJEF�UIF�DMJNBUF�TDSFFO
�JU�JT�JNQPSUBOU�UP�TFDVSF�UIF�DPOEFOTBUF
ESBJO�BHBJOTU�JDJOH��'SPTU�QSPUFDUJPO�PG�UIF�VOJU�JT�UIF�JOTUBMMFS�T�SFTQPOTJCJMJUZ�

5IF�DPOOFDUJPO�PG�UIF�XBUFS�USBQ�NVTU�CF�BJS�UJHIU
�PUIFSXJTF�BJS�XJMM�CF�TVDLFE�JOUP�UIF�VOJU�BOE
DPOEFOTBUF�XBUFS�XJMM�SFNBJO�JO�UIF�VOJU��*U�DPVME�DBVTF�XBUFS�EBNBHF�JG�UIF�DPOEFOTBUF�USBZ�PWFSGMPXT
BOE�DPOEFOTBUF�XBUFS�SVOT�PVU�PG�UIF�VOJU�

"GUFS�JOTUBMMJOH�UIF�XBUFS�USBQ
�JUT�GVODUJPO�JT�UFTUFE�BT�GPMMPXT��'JMM�UIF�DPOEFOTBUF�USBZ�XJUI�XBUFS�BOE
TUBSU�UIF�VOJU�BU�UIF�IJHIFTU�GBO�TQFFE�MFWFM��"MMPX�JU�UP�SVO�GPS�TFWFSBM�NJOVUFT��$IFDL�UIBU�UIFSF�JT�OP
XBUFS�JO�UIF�DPOEFOTBUF�USBZ�XIFO�UIF�UFTU�IBT�CFFO�DPNQMFUFE�	UIF�VOJU�NVTU�CF�DPOOFDUFE�UP�UIF
EVDU�TZTUFN�BOE�UIF�EPPS�NVTU�CF�DMPTFE�EVSJOH�UIF�UFTU
�

5IF�XBUFS�USBQ�NBZ�ESZ�PVU�BOE�QSFWFOU�XBUFS�GSPN�ESBJOJOH�GSPN�UIF�DPOEFOTBUF�USBZ
�BT�BJS�XJMM�UIFO
CMPX�JOUP�UIF�VOJU��5IF�XBUFS�USBQ�TIPVME�UIFSFGPSF�CF�DIFDLFE�SFHVMBSMZ
�FTQFDJBMMZ�BU�UIF�FOE�PG�UIF
TVNNFS
�BOE�JU�TIPVME�CF�GJMMFE�XJUI�XBUFS�JG�OFDFTTBSZ�

.VTU�OPU�CF�DVU
��UIJT�JT�B�XBUFS�USBQ

5IF�XBUFS�USBQ�JT�JOUFHSBUFE�JO�UIF�QJQF�SVOOJOH�GSPN�UIF�DPOEFOTBUJPO�USBZ�UP�UIF�ESBJO
�BOE�JT�GBDUPSZ�
NPVOUFE�
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)PU�XBUFS�UBOL

$POOFDUJPO�PWFSWJFX
$PNQBDU�1�GSPOU

��
�

��� ���

���

��
�

�

�

�

�

�

$PNQBDU�1�CBDL

$POOFDUJPOT�

�� $POOFDUJPO�GPS����p�DJSDVMBUJPO�QJQF
�� )PU�XBUFS�PVUMFU�����
�� $PME�XBUFS�JOUBLF�����
�� 3FUVSO�TVQQMFNFOUBSZ�DPJM�����
�� 4VQQMZ�TVQQMFNFOUBSZ�DPJM�����

4VQQMFNFOUBSZ�DPJM�JT�POMZ�TUBOEBSE�PO�$PNQBDU�1�40-�NPEFMT�

5IF�DPJM�JT�MPDBUFE�JO�UIF�CPUUPN
�BOE�IBT�BO�FYUFSOBM�EJBNFUFS�PG����NN�BOE�JT��
����NN�MPOH
�
FRVJWBMFOU�UP�����N���

$POOFDUJPO

"55&/5*0/
"MM�XPSL�NVTU�CF�QFSGPSNFE�CZ�RVBMJGJFE�QFSTPOOFM�BOE�JO�BDDPSEBODF�XJUI�SFMFWBOU�MFHJTMBUJPO
BOE�QSPWJTJPOT�

/JMBO�T�IPU�XBUFS�UBOLT�BSF�EPVCMF�FOBNFMMFE
�FOTVSJOH�MPOH�MJGF��5IF�FGGJDJFOU�GPBN�JOTVMBUJPO�QSPUFDUT
BHBJOTU�VOOFDFTTBSZ�IFBU�MPTT�

"MM�DPOOFDUJPO�OP[[MFT�GPS�XBUFS�IBWF������UISFBE�BOE�BSF�MPDBUFE�JO�UIF�UBOL�CPUUPN�

5IF�UBOL�JT�BMTP�GJUUFE�XJUI�BO�FMFDUSPOJDBMMZ�NPOJUPSFE�TBDSJGJDJBM�BOPEF�UIBU�BVUPNBUJDBMMZ�EJTQMBZT�B
XBSOJOH�PO�UIF�EJTQMBZ�XIFO�JU�OFFET�DIBOHJOH�



��

$"65*0/
$IBOHJOH�UIF�TBDSJGJDJBM�BOPEF�XIFO�OPUJGJFE�PO�UIF�EJTQMBZ�JT�JNQPSUBOU��'BJMVSF�UP�EP�TP�DBO�
DBODFM�UIF�HVBSBOUFF�PO�UIF�IPU�XBUFS�UBOL�

5IF�UBOL�JT�GJUUFE�XJUI�B�����L8�TVQQMFNFOUBSZ�FMFDUSJDBM�IFBUFS�EFBDUJWBUFE�CZ�EFGBVMU�BOE�BDUJWBUFE
WJB�UIF�DPOUSPM�QBOFM�JG�SFRVJSFE�

"55&/5*0/
5IF�TVQQMFNFOUBSZ�IFBUJOH�NVTU�OPU�CF�BDUJWBUFE�CFGPSF�UIF�XBUFS�UBOL�JT�GVMM�PG�XBUFS�

)PU�XBUFS�DJSDVMBUJPO
*G�XJTIFE
�IPU�XBUFS�DJSDVMBUJPO�DBO�CF�FTUBCMJTIFE�CZ�GJUUJOH�B�OPO�SFUVSO�WBMWF�BOE�B�DJSDVMBUJPO�QVNQ
GPS�EPNFTUJD�XBUFS�UP�UIF�UBOL�T�DJSDVMBUJPO�DPOOFDUPS�

*G�IPU�XBUFS�DJSDVMBUJPO�JT�OPU�FTUBCMJTIFE
�UIF�DPOOFDUPS�NVTU�SFNBJO�DMPTFE�XJUI�UIF�GBDUPSZ�NPVOUFE
TIVU�PGG�QMVH�

"55&/5*0/
)PU�XBUFS�DJSDVMBUJPO�DBO�MFBE�UP�B�TJHOJGJDBOU�IFBU�MPTT�JO�UIF�QJQFT
�EJWFSUJOH�B�HPPE�QSPQPSUJPO
PG�UIF�IFBU�QVNQ�T�PVUQVU��5P�BWPJE�UIJT
�DJSDVMBUJPO�QJQFT�BOE�UIF�IPU�XBUFS�MPPQ�NVTU�CF
JOTVMBUFE�XJUI�BU�MFBTU����NN�NJOFSBM�XPPM�

*U�JT�BEWJTBCMF�UP�TFU�B�UJNFS�TP�UIBU�UIF�DJSDVMBUJPO�QVNQ�JT�OPU�SVOOJOH�DPOTUBOUMZ�

4VQQMZ�IFBU�FYDIBOHFS
"MM�$PNQBDU�40-�NPEFMT�IBWF�JOUFHSBM�TVQQMFNFOUBSZ�DPJM
�TFF�DPOOFDUJPOT�MJTU�

5IF�TVQQMZ�IFBU�FYDIBOHFS�IBT�B�TVSGBDF�BSFB�PG�����N��JT�JOUFOEFE�GPS�TPMBS�IFBUJOH�TZTUFNT
�UIPVHI�JU
DBO�BMTP�CF�DPOOFDUFE�UP�PUIFS�IFBU�TPVSDFT�

"55&/5*0/
*G�B�TPMBS�DPMMFDUPS�PS�PUIFS�IFBU�TPVSDF�JT�DPOOFDUFE�UP�B�$PNQBDU�1�NPEFM
�JU�JT�SFDPNNFOEFE
UIBU�B�TBGFUZ�HSPVQ�JT�DPOOFDUFE�UP�UIF�IPU�XBUFS�PVUMFU�UP�TFDVSF�BHBJOTU�TDBMEJOH�

4PGUFOFE�XBUFS
*G�JU�JT�XJTIFE�UP�TPGUFO�XBUFS�XJUI�TBMU�JO�B�/JMBO�IPU�XBUFS�UBOL
�UIF�GPMMPXJOH�NVTU�CF�PCTFSWFE�

q 5IF�DPOEVDUJWJUZ�NVTU�CF�CFUXFFO����N4�N�PH�����N4�N�	NJMMJTJFNFOT�QFS�N

q 5IF�DIMPSJOF�DPOUFOU�NVTU�CF�VOEFS�����NH�$M�M

*G�UIF�BCPWF�DSJUFSJB�BSF�FYDFFEFE
�UIF�BOPEF�DVSSFOU�XJMM�CF�UPP�IJHI
�UIF�BOPEF�XJMM�CSFBL�EPXO�UPP
RVJDLMZ�BOE�UIF�XBUFS�XJMM�CFHJO�UP�TNFMM�CBE�

$"65*0/
%F�NJOFSBMJTFE�XBUFS�	EPVCMF�JPO�FYDIBOHF
�NVTU�OPU�CF�VTFE
�BT�UIF�UBOL�XJMM�RVJDLMZ�DPSSPEF�
%F�NJOFSBMJTFE�JT�BMTP�SFGFSSFE�UP�BT�EFTBMJOBUFE�BOE�EF�JPOJTFE�XBUFS�
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$FOUSBM�IFBUJOH

8BUFS�DPOOFDUJPO�PWFSWJFX
�JOUFSOBM�VOJU

�

��

�

�

�

��

�

�

�

�

�

�
��
�

��
�

���
���
���

���

��
��
��

'SPOU 'SPOU

�� 'FFE�UP�DFOUSBM�IFBUJOH
�����
�� 3FUVSO�GSPN�DFOUSBM�IFBUJOH
�����
�� 'FFE�GSPN�FYUFSOBM�VOJU�	IPU

���
�� 3FUVSO�UP�FYUFSOBM�VOJU�	DPME

���
�� $JSDVMBUJPO�QVNQ�CFUXFFO�FYUFSOBM�BOE�JOUFSOBM�VOJUT
�� #VGGFS�UBOL
�� 'JMMJOH�BOE�ESBJO�DPDL
�� 4UPQ�WBMWF�XJUI�QBSUJDMF�GJMUFS
�� 4BGFUZ�WBMWF�	DFOUSBM�IFBUJOH

��� .BOPNFUFS�	DFOUSBM�IFBUJOH
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$POOFDUJPOT�MJTU
�FYUFSOBM�VOJU

$POEFOTBUF�ESBJO

)PMF�GPS�DPOOFDUJPOT

7JFX�GSPN�CFMPX

�� 4VQQMZ�GMPX�UP�JOUFSOBM�VOJU�	IPU

�GJUUFE�XJUI����GMFYJCMF�IPTF
�� 3FUVSO�GSPN�JOUFSOBM�VOJU�	DPME

�GJUUFE�XJUI����GMFYJCMF�IPTF

536& '"-4&

"55&/5*0/
5IF�JMMVTUSBUJPO�BCPWF�TIPXT�"*3���4FF�UIF�EJNFOTJPOBM�ESBXJOH�GPS�EFUBJMT�BCPVU�"*3���
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��

*OTVMBUJPO�PG�IPTFT�GSPN�UIF�PVUEPPS�VOJU
*U�JT�JNQPSUBOU�UIBU�UIF�CSJOF�IPTFT�CFUXFFO�UIF�JOEPPS�QBSU�BOE�UIF�PVUEPPS�QBSU�BSF�XFMM�JOTVMBUFE

BDDPSEJOH�UP�DVSSFOU�TUBOEBSET��5IJT�JT�EPOF�UP�BWPJE�IFBU�MPTT�BOE�UP�BDIJFWF�HPPE�PQFSBUJPO�

$"65*0/
*G�UIF�CSJOF�IPTFT�JT�OPU�XFMM�JOTVMBUFE
�UIF�"*3�IFBU�QVNQ�XJMM�VTF�TJHOJGJDBOUMZ�NPSF�FOFSHZ�BOE
JO�XPSTU�DBTF
�UIFSF�XJMM�OPU�CF�FOPVHI�IFBU�JO�UIF�IPVTF�

$IFDL�MJTU�GPS�UIF�DFOUSBM�IFBUJOH�TZTUFN�QSJPS�UP�TUBSU�VQ
5IF�DIFDL�MJTU�JT�VTFE�XIFO�TUBSUJOH�BOE�EFMJWFSJOH�UIF�TZTUFN
�BOE�JU�TIPVME�BMXBZT�CF�GJMMFE�JO��4FF�UIF
PUIFS�TFDUJPOT�JO�UIF�NBOVBM�GPS�GVSUIFS�JOGPSNBUJPO�

&MFDUSJDBM�DPOOFDUJPO�BOE�DPOUSPMT $IFDLFE���EBUF /PUFT
5IF�QPXFS�TVQQMZ�JT�DPOOFDUFE�BOE�TFDVSFE�JO
BDDPSEBODF�XJUI�UIF�XJSJOH�EJBHSBN�BOE�NBOVBM
5IF�DPOUSPM�QBOFM�JT�JOTUBMMFE�JO�B�QMBDF�UIBU�DBO�FBTJMZ
CF�TFFO�CZ�UIF�VTFS

$FOUSBM�IFBUJOH�DJSDVJU $IFDLFE���EBUF /PUFT
5IF�DFOUSBM�IFBUJOH�DJSDVJU�JT�TFBMFE
5IF�DFOUSBM�IFBUJOH�DJSDVJU�IBT�CFFO�WFOUFE�BGUFS�GJMMJOH
$FOUSBM�IFBUJOH�DJSDVJU�QSFTTVSF
�PWFSQSFTTVSF #BS
5IF�PQFOJOH�QSFTTVSF�GPS�UIF�DFOUSBM�IFBUJOH�DJSDVJUnT
TBGFUZ�WBMWF�JT�DPSSFDU
5IF�DJSDVMBUJPO�QVNQ�JT�SBUFE�DPSSFDUMZ�GPS�UIF
JOTUBMMBUJPO
5IF�DJSDVMBUJPO�QVNQ�JT�JO�DPOTUBOU�PQFSBUJPO�PS�JT
DPOUSPMMFE�CZ�UIF�IFBUJOH�QVNQ



��

1MVNCJOH�DPOOFDUJPOT�GPS�BDDFTTPSJFT

4BGFUZ�HSPVQ
$"65*0/
"�TBGFUZ�EFWJDF�NVTU�CF�DPOOFDUFE�UP�UIF�IPU�XBUFS�UBOL�

8IFO�XBUFS�JT�IFBUFE�UP�����$
�JU�FYQBOET�CZ�����"�QSFTTVSF�UBOL�DPVME�CVSTU�XJUIPVU�B�TBGFUZ�WBMWF�
MFUUJOH�UIF�FYDFTT�XBUFS�FTDBQF��5IF�TBGFUZ�WBMWF�TIPVME�UIFSFGPSF�ESJQ�EVSJOH�XBSNJOH�VQ�

*OTUBMMBUJPO�

5IF�GPMMPXJOH�TIPVME�CF�SFNFNCFSFE�EVSJOH
JOTUBMMBUJPO�
B�
5IF�EPVCMF�OVU�JT�BUUBDIFE�UP�UIF�XBUFS�IFBUFSnT
DPME�XBUFS�QJQF�TP�UIBU�UIF�BSSPXT�BSF�QPJOUJOH�JO
UPXBSET�UIF�XBUFS�IFBUFS�	JO�UIF�EJSFDUJPO�PG�UIF
GMPX
��5IF�KPJOU�XJUI�UIF�XBUFS�IFBUFS�JT�TFBMFE
VTJOH�B�UISFBEFE�XBTIFS�
C�
5IF�KPJOU�CFUXFFO�UIF�EPVCMF�OVU�BOE�UIF�VOJU�JT
TFBMFE�VTJOH�GJCSF�QBDLJOH�
D�
5IF�SVCCFS�SJOH�TFBM�	UIF�0�SJOH
�JT�GJUUFE�UP�UIF
VOJU�TP�UIBU�JU�DBO�GVODUJPO�BT�B�TFBM�CFUXFFO�UIF
TBGFUZ�WBMWF�BOE�UIF�VOJU�JO�TVDI�B�XBZ�UIBU�UIF
WBMWF�JT�MPDLFE�

5IF�FOE�PG�UIF�PWFSGMPX�QJQF�NVTU�CF�WJTJCMF
�BOE�JU�NVTU�CF�BCMF�UP�SVO�PVU�TBGFMZ�WJB�UIF�ESBJO�

"55&/5*0/
"T�XBUFS�FYQBOET�BT�JU�IFBUT�VQ
�UIF�TBGFUZ�WBMWF�XJMM�ESJQ�

"55&/5*0/
*U�JT�VQ�UP�UIF�JOTUBMMFS�UP�JOGPSN�UIF�DVTUPNFS�BCPVU�XIFSF�UIF�TBGFUZ�WBMWF�JT�QMBDFE�BOE�
IPX�JU�XPSLT
�BOE�BMTP�UIBU�JU�NVTU�CF�SFHVMBSMZ�DIFDLFE�BU�MFBTU�UXJDF�B�ZFBS�JO�PSEFS�UP�
QSFWFOU�JODSVTUBUJPO�
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4BGFUZ�HSPVQ�XJUI�BOUJ�TDBME�QSPUFDUJPO
5IF�DPOUSPM�TZTUFN�DPOUBJOT�BT�TUBOEBSE�B�UFNQFSBUVSF�MJNJU�GPS�EPNFTUJD�IPU�XBUFS�PG�����$��5IJT
TFUUJOH�QSFWFOUT�VTFST�GSPN�TDBMEJOH�UIFNTFMWFT�XIFO�UIF�IPU�UBQ�JT�UVSOFE�PO�

*U�BMTP�NFBOT�UIBU�XIFO�$PNQBDU�1�JT�JO�DPPMJOH�NPEF
�DPPMJOH�XJMM�TUPQ�XIFO�UIF�EPNFTUJD�IPU�XBUFS
SFBDIFT�B�UFNQFSBUVSF�PG�����$�

*G�UIF�DPPMJOH�SFRVJSFNFOU�JT�IJHIFS�UIBO�UIJT
�UIF�UFNQFSBUVSF�MJNJU�NBZ�CF�SBJTFE�UP�����$
�CVU�JO�UIJT
DBTF�BO�BOUJ�TDBME�EFWJDF�NVTU�CF�NPVOUFE�VOEFS�UIF�IPU�XBUFS�UBOL
�UP�QSFWFOU�VTFST�GSPN�TDBMEJOH
UIFNTFMWFT�XIFO�UVSOJOH�PO�UIF�IPU�UBQ�

5IF�BOUJ�TDBME�EFWJDF�NJYFT�IPU�XBUFS�XJUI�DPME�XBUFS
�UIVT�CSJOHJOH�EPXO�UIF�UFNQFSBUVSF�BOE
BWPJEJOH�TDBMEJOH��5IJT�XJMM�FYUFOE�UIF�QFSJPE�GPS�XIJDI�$PNQBDU�DBO�QFSGPSN�DPPMJOH�

$"65*0/
*G�B�TPMBS�QBOFM�JT�DPOOFDUFE�UP�UIF�IPU�XBUFS�UBOL
�BO�BOUJ�TDBME�EFWJDF�NVTU�CF�NPVOUFE�

�

�

�

�

�
�

�

�

�� )PU�XBUFS�GSPN�UIF�IPU�XBUFS�UBOL
�� $PME�XBUFS�UP�UIF�IPU�XBUFS�UBOL
�� 4UPQ�UBQ�DPME�XBUFS
�� 1SFTTVSF�SFMJFG�WBMWF�	��CBS�PS����CBS

�� 5IF�PWFSGMPXT�GSPN�UIF�TBGFUZ�WBMWF�BSF�MFE�UP�B�QSPNJOFOU�ESBJO
�� $PME�XBUFS�TVQQMZ
�� %PNFTUJD�IPU�XBUFS�GPS�UIF�EXFMMJOH
�� .JYJOH�WBMWF�GPS�EPNFTUJD�IPU�XBUFS�GPS�UIF�EXFMMJOH�	DBO�CF�TFU�CFUXFFO����������$




��

4)8�	%)8


#VGGFSUBOL

)PU�XBUFS�UBOL
5IF�"*3�VOJU�DBO�CF�DPOOFDUFE�UP�BO�FYUFSOBM�IPU�XBUFS�UBOL�	4)8
�PS�UP�UIF�IPU�XBUFS�UBOL�JO�UIF
$PNQBDU�1�	%)8
��"�UISFF�XBZ�WBMWF
�XIJDI�DBO�CF�QVSDIBTFE�BT�BO�BDDFTTPSZ
�JT�SFRVJSFE�

&YUFSOBM�"*3�VOJU

���SFUVSO

���GMPX

�����GMPX

�����SFUVSO

*OUFSOBM�"*3�VOJU

��� $POOFDUJPO���
��� 'MFYJCMF�IPTF���
��� 4IVU�PGG�WBMWF
��� 1��DJSDVMBUJPO�QVNQ�����NN
��� &MFDUSJDBM�TVQQMFNFOU�IFBUJOH���Y���L8
��� 5FNQFSBUVSF�TFOTPS�5���CVGGFS�UBOL�	TVQQMZ�GMPX

��� 'MFYJCMF�IPTF����NN
��� "VUPNBUJD�WFOU�����
��� &YQBOTJPO�UBOL���MJUSF
��� .BOPNFUFS
��� 4BGFUZ�WBMWF��
��CBS

����4UPQ�WBMWF�XJUI�QBSUJDMF�GJMUFS
����1��DJSDVMBUJPO�QVNQ
����$IFDL�WBMWF�����
��� 'JMMJOH�UBQ����p
��� ��XBZ�WBMWF
��� 5FNQFSBUVSF�TFOTPS�5���IPU�XBUFS�UBOL�UPQ
��� 5FNQFSBUVSF�TFOTPS�5���IPU�XBUFS�UBOL�CPUUPN
��� 5FNQFSBUVSF�TFOTPS�5���FWBQPSBUPS�TVSGBDF
��� 5FNQFSBUVSF�TFOTPS�5���PVUEPPS�UFNQFSBUVSF
��� 5FNQFSBUVSF�TFOTPS�5���BGUFS�DPOEFOTFS
��� 5FNQFSBUVSF�TFOTPS�5���CFGPSF�DPOEFOTFS
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� �

���

�

�

"*3�GSPOU

$POOFDUJOH�UP�4)8�IPU�XBUFS�UBOL
5IF�EPNFTUJD�DPME�XBUFS�JT�QSF�IFBUFE�JO�UIF�4)8�UBOL�VQ�UP�����$�CZ�UIF�"*3�IFBU�QVNQ�	GBDUPSZ�
TFUUJOH�����$
�UISPVHI�UIF�IFBUJOH�QVNQ�DPJM�	MFOHUI����N
��*U�JT�UIFO�GFE�UP�UIF�%)8�UBOL�JO�UIF�
$PNQBDU�1
�XIFSF�JU�JT�IFBUFE�UP�UIF�EFTJSFE�GMPX�UFNQFSBUVSF�

"*3�CPUUPN %)8�UBOL�CPUUPN

"*3�CPUUPN %)8�UBOL�CPUUPN

4)8�UBOL�CPUUPN

4)8�UBOL�GSPOU

�� 'MPX�UP�UIF�IFBU�QVNQ�DPJM�JO�UIF�4)8�UBOL�GSPN�UIF�"*3�IFBU�QVNQ�UISFF�XBZ�WBMWF
�� 3FUVSO�GMPX�GSPN�UIF�IFBU�QVNQ�DPJM�JO�UIF�4)8�UBOL�UP�UIF�"*3�IFBU�QVNQ
�� $POOFDUJPO�GPS�EPNFTUJD�DPME�XBUFS�TVQQMZ
�� 4VQQMZ�GMPX�PG�QSF�IFBUFE�EPNFTUJD�IPU�XBUFS�GSPN�UIF�4)8�UBOL�UP�UIF�%)8�UBOL�JO�$PNQBDU�1
�� 4VQQMZ�GMPX�PG�EPNFTUJD�IPU�XBUFS�GSPN�UIF�%)8�UBOL
�� $POOFDUJPO�GPS�IPU�XBUFS�DJSDVMBUJPO
�� 4FOTPS�QPDLFU



��

$POOFDUJPO�UP�TVQQMFNFOUBSZ�DPJM�JO�4)8�IPU�XBUFS�UBOL
5IF�4)8�DPOUBJOFS�JT�FRVJQQFE�BT�TUBOEBSE�XJUI�B�TVQQMFNFOUBM�DPJM�XJUI�B�MFOHUI�PG����N��5IF
TVQQMFNFOUBSZ�DPJM�DBO�CF�DPOOFDUFE�UP�B�TPMBS�QBOFM�XJUI�FYUFSOBM�TPMBS�IFBUJOH�DPOUSPM�	OPU�/JMBO
TVQQMZ

�PS�PUIFS�IFBU�TPVSDF
�XIJDI�DPOUSJCVUFT�UP�IFBUJOH�UIF�EPNFTUJD�XBUFS�

� � � �

4)8�CPUUPN 4)8�GSPOU

�� 4VQQMZ�GMPX�UP�UIF�TVQQMFNFOUBSZ�DPJM�JO�UIF
4)8�UBOL

�� 3FUVSO�GMPX�GSPN�UIF�TVQQMFNFOUBSZ�DPJM�JO�UIF
4)8�UBOL

"55&/5*0/
*G�BOPUIFS�DPOUBJOFS�XJUI�B�TIPSUFS�TVQQMZ�DPJM�JT�DPOOFDUFE
�UIF�DPNQSFTTPS�PVUQVU�JO�UIF�IPU
XBUFS�QSPEVDUJPO�NVTU�CF�SFEVDFE��4FF�UIF�4PGUXBSF�NBOVBM

$POOFDUJOH�UP�%)8�IPU�XBUFS�UBOL
*G�UIF�EFNBOE�GPS�EPNFTUJD�IPU�XBUFS�JT�TP�HSFBU�UIBU�UIF�$PNQBDU�1�VOJU�T�IFBU�QVNQ�DBOOPU�DPQF
�UIF�
"*3�VOJU�DBO�CF�DPOOFDUFE�UP�UIF�%)8�UBOLnT�TPMBS�DPJM�UP�IFMQ�IFBU�VQ�UIF�EPNFTUJD�IPU�XBUFS�

�

�

��

"*3�GSPOU "*3�CPUUPN %)8�UBOL�CPUUPN

�� 4VQQMZ�UP�UIF�TPMBS�DPJM�JO�UIF�%)8�DPOUBJOFS�GSPN�UIF�"*3�IFBU�QVNQ
�� 3FUVSO�GMPX�GSPN�UIF�TPMBS�DPJM�JO�UIF�%)8�UBOL�UP�UIF�"*3�IFBU�QVNQ
�� $POOFDUJPO�GPS�EPNFTUJD�DPME�XBUFS�TVQQMZ
�� 4VQQMZ�GMPX�PG�EPNFTUJD�IPU�XBUFS�GSPN�UIF�%)8�UBOL
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Ventilation mounting
%VDU�TZTUFN

-FHJTMBUJPO
"55&/5*0/
"MM�XPSL�NVTU�CF�DBSSJFE�PVU�CZ�RVBMJGJFE�QFSTPOT�BOE�JO�DPNQMJBODF�XJUI�FYJTUJOH�MFHJTMBUJPO�BOE
SFHVMBUJPOT�

%VDUT
5IFSF�BSF�UXP�TZTUFNT�CZ�XIJDI�UP�MFBE�BJS�UISPVHI�UIF�IPVTF�

4QJSBM�EVDUT

5IF�TQJSBM�EVDUT�BSF�NBEF�GSPN�NFUBM�BOE�BSF�DVU�UP�TJ[F�VTJOH�BO�BOHMF�HSJOEFS��5IFZ�BSF�UIFO
DPOOFDUFE�VTJOH�CFOET�BOE�NBOJGPMET�BOE�BSF�GJUUFE�JO�BDDPSEBODF�XJUI�UIF�CMVFQSJOU��5IF�EVDUT�BSF
UZQJDBMMZ�MBJE�PO�UIF�UJF�CFBNT�BOE�BSF�GJYFE�XJUI�QFSGPSBUFE�CBOE�PS�UIFZ�BSF�TVTQFOEFE�VTJOH
TVTQFOTJPO�CBOE��"WPJE�VOOFDFTTBSZ�CFOEJOH�PG�UIF�EVDUT�

5P�QSFWFOU�TPVOE�GSPN�CFJOH�USBOTNJUUFE�GSPN�SPPN�UP�SPPN
�ZPV�TIPVME�JOTUBMM�TJMFODFST�GPS�FBDI
SPPN�

5IF�EVDUT�NVTU�CF�JOTVMBUFE�UP�QSFWFOU�IFBU�MPTT�BOE�DPOEFOTBUJPO��*O�TPNF�DBTFT�UIJT�DBO�CF�BWPJEFE�JG
UIF�EVDUT�BSF�SVO�UISPVHI�UIF�HFOFSBM�JOTVMBUJPO�PS�JOTJEF�UIF�DMJNBUF�TDSFFO�

/JM"*3�UVCFT

/JM"*3�UVCFT�DPOTUJUVUF�B�GMFYJCMF�TZTUFN�UIBU�JT�FBTZ�UP�JOTUBMM��:PV�DBO�FBTJMZ�DVU�UIF�UVCFT�UP�TJ[F�XJUI
B�4UBOMFZ�LOJGF�BOE�UIFO�TJUVBUF�UIFN�JO�BDDPSEBODF�XJUI�UIF�CMVFQSJOU�XJUIPVU�IBWJOH�UP�VTF�CFOET�BOE
NBOJGPMET��:PV�JOTUBMM�B�NBOJGPME�CPY�BGUFS�UIF�VOJU�BOE�MFU�UIF�UVCFT�SVO�GSPN�UIF�CPY�PVU�UP�UIF
JOEJWJEVBM�SPPNT�

8JUI�/JM"*3�UVCFT�ZPV�EP�OPU�OFFE�UP�JOTUBMM�TJMFODFST�GPS�FWFSZ�SPPN
�BT�UIFSF�JT�OP�SJTL�PG�TPVOE
USBOTNJTTJPO�

*G�ZPV�MFBE�UIF�UVCFT�PVUTJEF�UIF�DMJNBUF�TDSFFO
�UIFZ�NVTU�CF�JOTVMBUFE�UP�BWPJE�IFBU�MPTT�BOE
DPOEFOTBUJPO��5IJT�JT�TJNQMFS�UIBO�VTJOH�TQJSBM�EVDUT
�BT�/JM"*3�UVCFT�BSF�FBTJMZ�MFE�UISPVHI�PSEJOBSZ
JOTVMBUJPO�

/JM"*3�UVCFT�BSF�NPSF�GMFYJCMF�UIBO�TQJSBM�EVDUT�BOE�ZPV�DBO�UIFSFGPSF�SVO�UIF�UVCFT�JO�QMBDFT�UIBU�BSF
VOTVJUBCMF�GPS�PSEJOBSZ�TQJSBM�EVDUT�

6OJU
/JMBO�SFDPNNFOET�UIBU�ZPV�JOTUBMM�B�GMFYJCMF�DPOOFDUJPO�CFUXFFO�UIF�VOJU�BOE�UIF�EVDU�TZTUFN�

5IJT�JT�UP�BWPJE�WJCSBUJPOT�GSPN�UIF�VOJU�CFJOH�USBOTNJUUFE�UP�UIF�EVDU�TZTUFN
�CVU�BMTP�UP�MJHIUFO�GVUVSF
TFSWJDFT�PG�UIF�VOJU�UIBU�XJMM�NBLF�JU�OFDFTTBSZ�UP�NPWF�UIF�VOJU�

/JMBO�PGGFST�GMFYJCMF�4PVOE�'MFY�UVCFT�UIBU�QSPWJEF�B�GMFYJCMF�DPOOFDUJPO�CFUXFFO�UIF�VOJU�BOE�UIF�EVDU
TZTUFN
�CVU�BMTP�SFEVDF�UIF�TPVOE�USBOTNJTTJPO�GSPN�UIF�VOJU�UP�UIF�EVDU�TZTUFN�

5IF�4PVOE�'MFY�UVCFT�BSF�JOTVMBUFE�BHBJOTU�DPOEFOTBUJPO��*U�NBZ
�IPXFWFS
�CF�OFDFTTBSZ�XJUI�GVSUIFS
JOTVMBUJPO�JO�PSEFS�UP�DPNQMZ�XJUI�MPDBM�SFRVJSFNFOUT�UP�JOTVMBUJPO�PG�EVDU�TZTUFNT�



��

&YUSBDU�BJS
*OTUBMM�FYIBVTU�BJS�WBMWFT�JO�SPPNT�UIBU�HFOFSBUF�IVNJEJUZ��1MBDF�UIFN�TUSBUFHJDBMMZ�XIFSF�UIFZ�DBO
FYUSBDU�IVNJEJUZ�NPTU�FGGFDUJWFMZ�

3PPNT�UIBU�HFOFSBUF�IVNJEJUZ�

q #BUISPPN
q -BWBUPSZ
q ,JUDIFO
q 6UJMJUZ�SPPN

4VQQMZ�BJS
*OTUBMM�TVQQMZ�BJS�WBMWFT�JO�MJWJOH�BSFBT��1MBDF�UIFN�TUSBUFHJDBMMZ�TP�UIFZ�DBVTF�NJOJNVN�EJTDPNGPSU��*U
JT
�GPS�JOTUBODF
�OPU�SFDPNNFOEFE�UIBU�ZPV�JOTUBMM�TVQQMZ�BJS�WBMWFT�JO�BSFBT�XIFSF�QFPQMF�BSF�JOBDUJWF

BT�UIF�TVQQMZ�BJS�NBZ�CF�FYQFSJFODFE�BT�ESBVHIUZ�

-JWJOH�BSFBT�

q 4JUUJOH�SPPN
q -JWJOH�SPPN
q #FESPPN
q )PNF�PGGJDF

3PPG�TUBDLT
5IF�QPTJUJPO�BOE�EFTJHO�PG�BJS�JOUBLF�BOE�BJS�EJTDIBSHF�TIPVME�MJNJU�QSFTTVSF�PTDJMMBUJPOT�JO�UIF
WFOUJMBUJPO�VOJU�DBVTFE�CZ�XJOE��5IFJS�QPTJUJPO�TIPVME�BMTP�QSFWFOU�CJSET�BOE�PUIFS�BOJNBMT�GSPN�HFUUJOH
JO��'JOBMMZ
�UIF�QPTJUJPO�BOE�EFTJHO�TIPVME�FOTVSF�UIBU�BJS�JOUBLF�BOE�UIF�DPOOFDUFE�EVDU�TZTUFN�BSF
LFQU�GSFF�PG�QMBOUT�BOE�GPSFJHO�PCKFDUT�

:PV�NVTU�QMBDF�UIF�BJS�JOUBLF�TP�UIBU�UIF�SJTL�PG�B�TIPSU�DJSDVJU�GSPN�UIF�EJTDIBSHF�BJS�JT�NJOJNJ[FE
�XJUI
BUUFOUJPO�UP�UIF�QSFWBJMJOH�XJOE�EJSFDUJPO�

5IF�BJS�JOUBLF�TIPVME�CF�QMBDFE�BU�MFBTU�����N�GSPN�UIF�SPPG�TVSGBDF��0O�CMBDL
�GMBU�SPPGT�UIF�EJTUBODF
GSPN�UIF�SPPG�UP�UIF�VOEFSTJEF�PG�UIF�JOUBLF�TIPVME�CF�BU�MFBTU���N�UP�FOTVSF�UIBU�XBSN�BJS�JT�OPU�ESBXO
JOUP�UIF�CVJMEJOH�JO�UIF�TVNNFS��"JS�JOUBLFT�TIPVME�CF�MPDBUFE�PO�UIF�OPSUIFSO�PS�FBTUFSO�TJEFT�PG
QJUDIFE�SPPGT�

:PV�TIPVME�BMTP�JOTUBMM�B�TJMFODFS�CFUXFFO�UIF�VOJU�BOE�UIF�SPPG�TUBDLT�UP�QSFWFOU�OPJTF�GSPN�EJTUVSCJOH
ZPVS�TVSSPVOEJOHT�
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*OJUJBM�SFHVMBUJPO

*NQPSUBOU�JOGPSNBUJPO
"55&/5*0/
5P�FOTVSF�UIF�WFOUJMBUJPO�TZTUFN�PQFSBUFT�PQUJNBMMZ
�JU�JT�JNQPSUBOU�UIBU�JU�JT�CBMBODFE
DPSSFDUMZ��8F�SFDPNNFOE�UIBU�FYQFSUT�EP�UIJT�

*U�JT�JNQPSUBOU�UP�NFBTVSF�UIF�UPUBM�TVQQMZ�BJS�BOE�UIF�UPUBM�FYUSBDU�BJS��5IF�TZTUFN�NVTU�IBWF�B
NJOJNVN�WBDVVN
�XIJDI�NFBOT�JU�NVTU�ESBX�PVU�NPSF�BJS�UIBO�JU�CMPXT�JO��5IJT�XJMM�QSFWFOU
EBNQOFTT�GSPN�CFJOH�GPSDFE�JOUP�UIF�DPOTUSVDUJPO�PG�UIF�CVJMEJOH�

*OJUJBM�SFHVMBUJPO�DPOOFDUPST
5IF�VOJU�IBT�JOJUJBM�SFHVMBUJPO�DPOOFDUPST�GPS�NFBTVSJOH�UIF�TVQQMZ�BJS�	JOMFU�BJS
�BOE�FYUSBDU�BJS�	PVUMFU
BJS
�WPMVNFT�

5IF�HSBQI�DBO�CF�VTFE�GPS�SPVHIMZ�TFUUJOH�UIF�NBJO�BJS�WPMVNF�GPS�ESZ�PQFSBUJPO�XJUIPVU�DPOEFOTBUJPO
QSFDJQJUBUJPO
�BOE�XJUI�BQQSPYJNBUFMZ�UIF�TBNF�UFNQFSBUVSF�GPS�PVUEPPS�BJS�BOE�FYUSBDU�BJS�

0O�UIF�FYUSBDU�BJS�TJEF�	PVUMFU�BJS

�UIF�QSFTTVSF�ESPQ�E1����<1B>�JT�NFBTVSFE�CFUXFFO�UIF�DPOOFDUPST
MBCFMMFE���BOE����5IF�BJS�WPMVNF�RW�<N��I>�JT�SFBE�PGG�PO�UIF�HSBQI�

0O�UIF�TVQQMZ�BJS�TJEF�	JOMFU�BJS

�UIF�QSFTTVSF�ESPQ�E1����<1B>�JT�NFBTVSFE�CFUXFFO�UIF�DPOOFDUPST
MBCFMMFE���BOE����5IF�BJS�WPMVNF�RW�<N��I>�JT�SFBE�PGG�PO�UIF�HSBQI�

"55&/5*0/
5IF�DBQBDJUZ�JO�UIF�QSFTTVSF�ESPQ�EJBHSBN�JT�CBTFE�PO�B�ESZ�IFBU�FYDIBOHFS�

1SFTTVSF�GBMM�EJBHSBN

2

4 1

3

5IF�NFBTVSJOH�DPOOFDUPST�BSF�JOTJEF�CFIJOE�UIF
UPQ�GSPOU�QBOFM�



��

Startup
$FOUSBM�IFBUJOH

'JMMJOH�XJUI�XBUFS
"55&/5*0/
#FGPSF�TUBSUJOH�UIF�IFBU�QVNQ�BOE�UIF�DJSDVMBUJPO�QVNQT
�UIF�DFOUSBM�IFBUJOH�DJSDVJU�DPOOFDUFE
UP�UIF�FYUFSOBM�VOJU�NVTU�GJSTU�CF�GJMMFE�XJUI�XBUFS

'JMM�UIF�DFOUSBM�IFBUJOH�DJSDVJU�XJUI�XBUFS�WJB�UIF�GFFE�DPDL�VOUJM�UIF�DPSSFDU�XBUFS�QSFTTVSF�JT�PCUBJOFE�
*U�JT�JNQPSUBOU�UIBU�BMM�DJSDVJUT�JO�UIF�DFOUSBM�IFBUJOH�TZTUFN�BSF�PQFO�EVSJOH�GJMMJOH�

"55&/5*0/
0SEJOBSZ�XBUFS�PS�BMM�DPNNPO�UZQFT�PG�BOUJGSFF[F�DBO�CF�VTFE

5IFSF�JT�BO�BVUPNBUJD�WFOU�GJUUFE�UP�UIF�CVGGFS�UBOL
�XIJDI�JT�BDUJWBUFE�XIFO�GJMMJOH�XJUI�XBUFS��$IFDL
UIBU�UIF�DPWFS�PO�UIF�WFOU�JT�MPPTF�

5IFSF�JT�B�4DISBEFS�WBMWF�GJUUFE�UP�UIF�FYUFSOBM�VOJU�T�UPQ�IPTF�DPOOFDUPS�GPS�WFOUJOH�UIF�DPOOFDUPS
CFUXFFO�UIF�JOUFSOBM�BOE�FYUFSOBM�VOJUT�

0ODF�UIF�DFOUSBM�IFBUJOH�DJSDVJU�IBT�CFFO�GJMMFE�UP�UIF�DPSSFDU�XBUFS�QSFTTVSF
�UIF�DJSDVMBUJPO�BOE�IFBU
QVNQ�DBO�CF�TUBSUFE�

5PQQJOH�VQ�XBUFS
5IF�XBUFS�QSFTTVSF�NVTU�CF�DBSFGVMMZ�DIFDLFE�UIF�GJSTU�GFX�EBZT
�FWFO�TFWFSBM�UJNFT�B�EBZ��*U�NBZ�CF
OFDFTTBSZ�UP�UPQ�VQ�UIF�XBUFS�JO�UIF�DFOUSBM�IFBUJOH�DJSDVJU�JG�UIF�XBUFS�QSFTTVSF�IBT�ESPQQFE�

"55&/5*0/
*U�JT�JNQPSUBOU�UIBU�UIF�DJSDVMBUJPO�BOE�IFBUJOH�QVNQ�JT�TXJUDIFE�PGG�XIJMF�UPQQJOH�VQ�UIF�XBUFS

5IF�XBUFS�QSFTTVSF�XJMM�TUBCJMJTF�BGUFS�B�GFX�EBZT
�BGUFS�XIJDI�UIF�DIFDLT�DBO�CF�SFEVDFE�UP�PODF�B
NPOUI�

"55&/5*0/
*G�UIF�DFOUSBM�IFBUJOH�DJSDVJU�SFRVJSFT�UPQQJOH�VQ�BGUFS�UIF�TUBSU�VQ�QIBTF
�JU�TIPVME�CF�DIFDLFE
GPS�MFBLT

$IFDL�UIF�QBSUJDMF�GJMUFS
5IFSF�NBZ�CF�TPNF�QBSUJDVMBUF�NBUUFS�JO�UIF�DFOUSBM�IFBUJOH�DJSDVJU
�BOE�UIF�IFBUJOH�QVNQ�NVTU�CF
DIFDLFE�JNNFEJBUFMZ�BGUFS�CFJOH�QVU�JOUP�PQFSBUJPO�

5IF�GJMUFS�NVTU�CF�DIFDLFE�TFWFSBM�UJNFT�B�EBZ�KVTU�BGUFS�JOTUBMMBUJPO�VOUJM�JU�TUBZT�DMFBO��8JUI�OPSNBM
PQFSBUJPO
�JU�JT�FOPVHI�UP�DIFDL�UIF�GJMUFS�UXJDF�B�ZFBS�

$MFBOJOH�UIF�QBSUJDMF�GJMUFS�

�� 4XJUDI�PGG�UIF�IFBUJOH�QVNQ�PO�UIF�DPOUSPM�QBOFM�	4FUUJOHT��$FOUSBM�IFBUJOH���4UBOECZ�GVODUJPOT��
5VSO�PGG�DFOUSBM�IFBUJOH


�� 5VSO�UIF�TIVU�PGG�WBMWF�UP�DMPTF�PGG�UIF�DJSDVMBUJPO
�� 3FNPWF�UIF�GJMUFS�BOE�SJOTF�VOUJM�DMFBO
�� 3FQMBDF�UIF�GJMUFS
�� 5VSO�UIF�TIVU�PGG�WBMWF�UP�PQFO�VQ�UIF�DJSDVMBUJPO
�� 4XJUDI�UIF�IFBUJOH�QVNQ�CBDL�PO
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Troubleshooting
&NFSHFODZ�PQFSBUJPO

&NFSHFODZ�PQFSBUJPO�EPNFTUJD�IPU�XBUFS
*G�BO�FSSPS�PDDVST�JO�UIF�DPOUSPMMFS�PS�DPNQPOFOUT�JO�UIF�$PNQBDU�1
�BOE�UIF�VOJU�UIFSFGPSF�TUPQT
�JU�XJMM
OPU�CF�BCMF�UP�QSPEVDF�EPNFTUJD�IPU�XBUFS�

*G�UIF�JOTUBMMFS�JT�OPU�BCMF�UP�DPNF�SJHIU�BXBZ�PS�UIF�FSSPS�IBQQFOT�PVUTJEF�UIF�PQFOJOH�IPVST
�BOE�ZPV
UIFSFGPSF�DBOOPU�DPOUBDU�UIF�JOTUBMMFS
�UIFSF�JT�B�QPTTJCJMJUZ�UP�HFU�IPU�XBUFS�CZ�TFUUJOH�UIF�VOJU�JOUP
FNFSHFODZ�NPEF�

5IF�CVUUPO�GPS�UIF�FNFSHFODZ�PQFSBUJPO�JT�MPDBUFE�CFIJOE�UIF�MBSHF�EPPS

5IF�FNFSHFODZ�PQFSBUJPO�IBT�UISFF�TFUUJOHT�

*���"VUP��&M�TVQQMFNFOUBUJPO�JT�DPOUSPMMFE�CZ�UIF�DPOUSPM�JO�UIF�VOJU
	TUBOEBSE�TFUUJOH


����0GG��&M�TVQQMFNFOUBUJPO�JT�PGG�BOE�DBOOPU�CF�UVSOFE�PO�BHBJO�CZ
UIF�DPOUSPM�JO�UIF�VOJU

**���.BOVFM��&M�TVQQMFNFOUBUJPO�JT�UVSOFE�PO
�BOE�DBOOPU�CF�UVSOFE
PGG�CZ�UIF�DPOUSPM�JO�UIF�VOJU�	%PO�U�UVSO�JU�PO�JG�UIFSF�JT�OP�XBUFS�JO
UIF�UBOL


$"65*0/
*O�NBOVBM�PQFSBUJPO
�UIF�XBUFS�UFNQFSBUVSF�DBO�BDIJFWF�����$
�XIJDI�DBO�DBVTF�TDBMEJOH
�JG�ZPV
BSF�OPU�DBSFGVM�XIFO�ZPV�PQFO�UIF�IPU�XBUFS�



��

&NFSHFODZ�PQFSBUJPO�DFOUSBM�IFBUJOH
*G�BO�FSSPS�PDDVST�JO�UIF�DPOUSPMMFS�PS�DPNQPOFOUT�JO�UIF�"*3�BJS�XBUFS�IFBU�QVNQ
�BOE�UIF�IFBU�QVNQ
UIFSFGPSF�TUPQT
�JU�XJMM�OPU�CF�BCMF�UP�IFBU�VQ�UIF�IPVTF�CZ�UIF�DFOUSBM�IFBUJOH�

*G�UIF�JOTUBMMFS�JT�OPU�BCMF�UP�DPNF�SJHIU�BXBZ�PS�UIF�FSSPS�IBQQFOT�PVUTJEF�UIF�PQFOJOH�IPVST
�BOE�ZPV
UIFSFGPSF�DBOOPU�DPOUBDU�UIF�JOTUBMMFS
�UIFSF�JT�B�QPTTJCJMJUZ�UP�IFBU�VQ�UIF�IPVTF�CZ�TFUUJOH�UIF�IFBU
QVNQ�JOUP�FNFSHFODZ�NPEF�

5IF�CVUUPOT�GPS�UIF�FNFSHFODZ�PQFSBUJPO�BSF�MPDBUFE�CFIJOE�UIF�MBSHF�EPPS

"55&/5*0/
8IFO�UIF�FM�TVQQMFNFOUBUJPO�JT�JO�*�PS�**�UIF�DJSDVMBUJPOQVNQ�NVTU�CF�JO�UIF�TBNF�QPTJUJPO�

5IF�FNFSHFODZ�PQFSBUJPO�GPS�UIF�FM�TVQQMFNFOUBUJPO�IBT�USFF�TFUUJOHT�

*���"VUP��&M�TVQQMFNFOUBUJPO�JT�DPOUSPMMFE�CZ�UIF�DPOUSPM�JO�UIF�VOJU

	TUBOEBSE�TFUUJOH


����0GG��&M�TVQQMFNFOUBUJPO�JT�PGG�BOE�DBOOPU�CF�UVSOFE�PO�BHBJO�CZ�UIF

DPOUSPM�JO�UIF�VOJU

**���.BOVFM��&M�TVQQMFNFOUBUJPO�JT�UVSOFE�PO
�BOE�DBOOPU�CF�UVSOFE�PGG�CZ�UIF

DPOUSPM�JO�UIF�VOJU

5IF�FNFSHFODZ�PQFSBUJPO�GPS�UIF�DJSDVMBUJPO�QVNQ�IBT�USFF�TFUUJOHT�

*���"VUP��5IF�DJSDVMBUJPO�QVNQ�JT�DPOUSPMMFE�CZ�UIF�DPOUSPM�JO�UIF�VOJU

	TUBOEBSE�TFUUJOH


����0GG��5IF�DJSDVMBUJPO�QVNQ�JT�PGG�BOE�DBOOPU�CF�UVSOFE�PO�BHBJO�CZ�UIF

DPOUSPM�JO�UIF�VOJU

**���.BOVFM��5IF�DJSDVMBUJPO�QVNQ�JT�PO
�BOE�DBOOPU�CF�UVSOFE�PGG�CZ�UIF

DPOUSPM�JO�UIF�VOJU

"55&/5*0/
*O�NBOVBM�PQFSBUJPO�UIF�TVQQMZ�GMPX�UFNQFSBUVSF�GPS�UIF�DFOUSBM�IFBUJOH�DBO�BDIJFWF�����$�
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��

%PNFTUJD�IPU�XBUFS

1SPCMFNT�BOE�TPMVUJPOT�EPNFTUJD�IPU�XBUFS
1SPCMFN 1PTTJCMF�DBVTF 4PMVUJPO

5IF�VOJU�QSPEVDFT�JOTVGGJDJFOU�EPNFTUJD�IPU�XBUFS 5IF�GJMUFST�NBZ�CF�CMPDLFE�TP�UIBU�JOTVGGJDJFOU�BJS

JT�SFBDIJOH�UIF�VOJU�

5IJT�DBO�PDDVS�JG�UIF�GJMUFST�BSF�OPU�DIBOHFE

GSFRVFOUMZ�FOPVHI�

5IJT�DBO�PDDVS�JG�UIF�VOJU�IBT�CFFO�PQFSBUFE

EVSJOH�UIF�CVJMEJOH�QSPDFTT�BOE�UIF�GJMUFST�BSF

GJMMFE�XJUI�EVTU�BOE�EJSU�

$IBOHF�UIF�GJMUFST�BOE
�JG�OFDFTTBSZ
�DIBOHF�UIF

GJMUFS�DIBOHF�QFSJPE�UP�B�TIPSUFS�*OUFSWBM�

$FOUSBM�IFBUJOH

1SPCMFNT�BOE�TPMVUJPOT�DFOUSBM�IFBUJOH
1SPCMFN 1PTTJCMF�DBVTF 4PMVUJPO

5IF�UFMFTUBUFT�DBMM�GPS�IFBU
�CVU�UIF�IFBU�QVNQ

EPFT�OPU�TUBSU

%VSJOH�UIF�TQSJOH�BOE�BVUVNO�USBOTJUJPO�QFSJPET
�

TPNF�TQBDF�UFMFTUBUFT�NBZ�DBMM�GPS�IFBU
�CVU�UIF�

IFBU�QVNQ�EPFT�OPU�TUBSU�

5IJT�NBZ�CF�CFDBVTF�UIF�UFNQFSBUVSF�JO�UIF�

FYUSBDU�BJS�JT�XBSN�FOPVHI�DPNQBSFE�UP�UIF�

UFNQFSBUVSF�TFU�JO�UIF�DPOUSPM�QBOFM��5IBU�JT
�UIF�

FYIBVTU�BJS�JT�BO�BWFSBHF�PG�UIF�SPPN�T�SPPN�

UFNQFSBUVSFT
�BT�TPNF�SPPNT�BSF�IPU�BOE�PUIFST�

BSF�DPME�

4JODF�UIF�WFOUJMBUJPO�TFDUJPO�DPOTJEFST�UIF�

BWFSBHF�UFNQFSBUVSF�PG�UIF�IPVTF�UP�CF�IJHI�

FOPVHI
�JU�CMPDLT�UIF�IFBU�QVNQ�GSPN�SVOOJOH��

5IJT�EPFT�JU�UP�TBWF�FOFSHZ�BOE�UP�QSFWFOU�UIF�

WFOUJMBUJPO�QBSU�BOE�UIF�IFBU�QVNQ�QBSU�GSPN�

DPVOUFSBDUJOH�FBDI�PUIFS�

*G�ZPV�TUJMM�XBOU�UP�IFBU�JO�TPNF�SPPNT
�EFTQJUF

UIF�BWFSBHF�UFNQFSBUVSF�PG�UIF�IPVTF�CFJOH

XBSN�FOPVHI
�ZPV�DBO�BDUJWBUF�UIJT�GVODUJPO

CFMPX��4FUUJOHT���$FOUSBM�IFBUJOH�JO�UIF�.FOV

JUFN��$PPMJOH�BOE�IFBUJOH�BU�UIF�TBNF�UJNF

5IJT�NFBOT�UIBU�UIF�DPPQFSBUJPO�CFUXFFO�UIF

WFOUJMBUJPO�QBSU�BOE�UIF�IFBU�QVNQ�QBSU�FOET
�BOE

JG�UIFSF�JT�B�OFFE�GPS�IFBU�JO�TPNF�SPPNT
�UIF�IFBU

QVNQ�XJMM�TUBSU�FWFO�JG�UIF�WFOUJMBUJPO�QBSU

EFUFDUT�UIBU�UIF�IPVTF�JT�XBSN�FOPVHI�

&M�TVQQMFNFOUBUJPO�JT�UVSOFE�PO�NVDI�PS�BMXBZT 5IF�IFBU�QVNQ�XJMM�OPU�XPSL�FGGFDUJWFMZ
�XIJDI

NBZ�CF�EVF�UP�WBSJPVT�SFBTPOT�

��$IFDL�UIBU�UIFSF�JT�OP�JDF�JO�UIF�FWBQPSBUPS

TVSGBDF�JO�UIF�PVUEPPS�VOJU��*U�QSFWFOUT�UIF�BJS

GSPN�HFUUJOH�UISPVHI��.BLF�B�NBOVBM�EFGSPTU�

��$IFDL�UIBU�UIF�FWBQPSBUPS�TVSGBDF�JO�UIF

PVUEPPS�VOJU�JT�OPU�TUPQQFE�XJUI�MFBWFT�BOE�PUIFS

EFCSJT�UIBU�DBO�QSFWFOU�UIF�BJS�GSPN�HFUUJOH

UISPVHI��$MFBO�UIF�FWBQPSBUPS�TVSGBDF

��$IFDL�UIBU�UIF�IPTFT�CFUXFFO�UIF�PVUEPPS�VOJU

BOE�UIF�JOEPPS�VOJU�BSF�QSPQFSMZ�JOTVMBUFE�TP�UIBU

UIFSF�JT�OP�FYDFTTJWF�IFBU�MPTT�

��$IFDL�UIBU�UIFSF�JT�B�QSPQFS�GMPX�JO�UIF�DJSDVJU

CFUXFFO�UIF�PVUFS�QBSU�BOE�UIF�JOOFS�QBSU�

"*3�IBT�B�MBSHF�QPXFS�DPOTVNQUJPO 0OF�NVTU�FYQFDU�UIBU�FMFDUSJDJUZ�DPOTVNQUJPO�JO

UIF�GJSTU�ZFBS�XJMM�CF�HSFBUFS�UIBO�FYQFDUFE�

5IJT�JT�RVJUF�OBUVSBM�BT�UIF�IPVTF�NVTU�ESZ�PVU�

5IF�IJHIFS�IVNJEJUZ�JO�UIF�GJSTU�ZFBS�NFBOT�UIBU�JU

DPTUT�NPSF�FOFSHZ�UP�IFBU�UIF�IPVTF�

5IJT�NBZ�BMTP�CF�CFDBVTF�UIF�IFBU�QVNQ�EPFT�OPU

SVO�PQUJNBMMZ�GPS�WBSJPVT�SFBTPOT�

��$IFDL�UIBU�UIFSF�JT�OP�JDF�JO�UIF�FWBQPSBUPS

TVSGBDF�JO�UIF�PVUEPPS�VOJU��*U�QSFWFOUT�UIF�BJS

GSPN�HFUUJOH�UISPVHI��.BLF�B�NBOVBM�EFGSPTU�

��$IFDL�UIBU�UIF�FWBQPSBUPS�TVSGBDF�JO�UIF

PVUEPPS�VOJU�JT�OPU�TUPQQFE�XJUI�MFBWFT�BOE�PUIFS

EFCSJT�UIBU�DBO�QSFWFOU�UIF�BJS�GSPN�HFUUJOH

UISPVHI��$MFBO�UIF�FWBQPSBUPS�TVSGBDF

��$IFDL�UIBU�UIF�IPTFT�CFUXFFO�UIF�PVUEPPS�VOJU

BOE�UIF�JOEPPS�VOJU�BSF�QSPQFSMZ�JOTVMBUFE�TP�UIBU

UIFSF�JT�OP�FYDFTTJWF�IFBU�MPTT�

��$IFDL�UIBU�UIFSF�JT�B�QSPQFS�GMPX�JO�UIF�DJSDVJU

CFUXFFO�UIF�PVUFS�QBSU�BOE�UIF�JOOFS�QBSU�
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