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CAPÍTULO IV

A IMPORTÂNCIA DA ELABORAÇÃO DE UM PRO-
JETO DE INSTALAÇÕES ELÉTRICAS E SEUS RE-
QUISITOS NORMATIVOS

Caroline Fernandes da Silva Gomes
Victor Souza dos Santos 
Guilherme Pires Vieira

Rachel Cristina Santos Pires
Bruno Matos de Farias

RESUMO

AV�LQVWDODo}HV�HOpWULFDV�VmR�HVVHQFLDLV�SDUD�D�FRQVWUXomR�H�p�GH�H[WUHPD�
LPSRUWkQFLD�TXH�VHMDP�EHP�H[HFXWDGDV�H�XWLOL]DGDV��FRP�R�SURSyVLWR�GH�

TXH�QmR�VH�SURGX]DP�ULVFRV�GHVQHFHVViULRV�DRV�XVXiULRV�H�j�HGL¿FDomR��(VWH�
DUWLJR�WHP�FRPR�REMHWLYR�JHUDO�GHPRQVWUDU�D�IXQGDPHQWDOLGDGH�GD�HODERUD-
omR�GH�XP�SURMHWR�HOpWULFR�TXH�WHP�D�¿QDOLGDGH�DWUDYpV�GD�QHFHVVLGDGH�GH�VH-
JXLU�DV�RULHQWDo}HV�WpFQLFDV�H�GH�VHJXUDQoD�SDUD�RIHUHFHU�XP�SURMHWR�HOpWULFR�
D�VHU�H[HFXWDGR�GH�PDQHLUD�SDGURQL]DGD�H�VHJXUD��0HGLDQWH�D�HODERUDomR�GH�
XP�SURMHWR�GH�LQVWDODo}HV�HOpWULFDV�p�SRVVtYHO�HYLWDU�JDVWRV�H[FHVVLYRV�FRP�
PDWHULDLV�HOpWULFRV�H�FRQVXPR�PDLRU�GH�HQHUJLD�SRU�IDOKDV�QR�GLPHQVLRQD-
PHQWR� H� SURWHomR�GDV� LQVWDODo}HV� HOpWULFDV��$�¿P�GH�PDQWHU� D� TXDQWLGDGH�
GH�ULVFRV�PLQLPL]DGRV��D�H¿FLrQFLD�H�D�GXUDELOLGDGH�GD�LQVWDODomR��WRUQD�VH�
LQGLVSHQViYHO�R�VHJXLPHQWR�GDV�QRUPDV�WpFQLFDV�YLJHQWHV�H�DV�H[LJrQFLDV�GD�
FRQFHVVLRQiULD�ORFDO��3RU�¿P��R�UHVXOWDGR�¿QDO�GD�HGL¿FDomR�VHUi�GH�TXDOLGD-
GH��IXQFLRQDO�H�VHJXUR�
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1. INTRODUÇÃO

A HOHWULFLGDGH�p�XP�JUDQGH�IDFLOLWDGRU�QR�GLD�D�GLD��SRU�VHU�XWLOL]DGD�QR�FRWLGLDQR�JHUD�GHSHQGrQFLD�HP�LQ~PHUDV�WDUHIDV��H�p�XPD�GDV�SULQFLSDLV�
IRQWHV�GH�OX]��(P�UD]mR�GLVVR��HP�XPD�REUD�D�LQVWDODomR�HOpWULFD�p�GH�VXPD�
LPSRUWkQFLD�GXUDQWH�R�SURFHVVR�FRQVWUXWLYR��H�SDUD�JDUDQWLU�R�XVR�VHJXUR�GH�
WRGRV�RV�HTXLSDPHQWRV�HOpWULFRV�GH�VXD�UHVLGrQFLD��WRUQD�VH�QHFHVViULR�LQYHV-
WLU�HP�XP�SURMHWR�GH�HOpWULFD��3257(��������
� e�LPSUHVFLQGtYHO� WHU�FHUWH]D�GH�UHDOL]DU�R�SURFHVVR�GH�GLPHQVLRQD-
PHQWR�H�H[HFXomR�GH�LQVWDODomR�HOpWULFD�GH�PDQHLUD�FRUUHWD�H�FRP�VHJXUDQoD�
SDUD�HYLWDU�IXWXURV�SUREOHPDV��SRLV�HVWHV�SURFHVVRV�XPD�YH]�IHLWRV�GH�PDQHL-
UD�LPSUXGHQWH�SRGHP�RFDVLRQDU�GLYHUVRV�WUDQVWRUQRV�GXUDQWH�H�DSyV�FRQVWUX-
omR��3257(��������
� (P�HPSUHHQGLPHQWRV�UHVLGHQFLDLV��DV�SULQFLSDLV�QmR�FRQIRUPLGDGHV�
HVWmR�QR�GLPHQVLRQDPHQWR�GH� FLUFXLWRV� H� HTXLSDPHQWRV�� WDLV� FRPR�FDERV��
GLVMXQWRUHV��EDUUDPHQWRV��D�DXVrQFLD�GH�FRPSRQHQWHV�FRPR�GLVSRVLWLYRV�UH-
VLGXDLV��GLVSRVLWLYRV�FRQWUD�VXUWRV��H�DLQGD�HUURV�QDV�PRQWDJHQV�H�LQVWDODo}HV�
GRV�FRPSRQHQWHV��=$03,e5,�HW�DO���������
� $�HODERUDomR�GR�SURMHWR�GH�HOpWULFD�JDUDQWH�TXH�R�SURSULHWiULR�WHQKD�
DFHVVR�DR�TXH�IRL�H[HFXWDGR�H�RQGH�HVWi�D�GLVWULEXLomR�HOpWULFD�GR�HPSUHHQGL-
PHQWR�WHQGR�DFHVVR�D�WRGR�VHX�HVTXHOHWR��$SyV�D�HQWUHJD�GR�HPSUHHQGLPHQWR�
FDVR�SUHFLVH� UHDOL]DU�PDQXWHQomR�QDV� LQVWDODo}HV� HOpWULFDV�RX� UHIRUPDV�QD�
HGL¿FDomR�� R� FRQKHFLPHQWR� GR� SURMHWR� GH� LQVWDODo}HV� HOpWULFDV� p� GH� VXPD�
LPSRUWkQFLD��3257(��������
� 6HJXLQGR�XPD�SUHPLVVD�GH�H[LJrQFLDV��SRGH�VH�HVSHUDU�SRU�EHQHIt-
FLRV� FRPR�� D� UHGXomR�GH� FXVWRV� GH�PDWHULDLV� GHVSHUGLoDGRV�� HFRQRPLD� QD�
FRQWD�GH�OX]��DXVrQFLD�GH�SUREOHPDV�GHYLGR�jV�LQVWDODo}HV�PDO�SURMHWDGDV��
$VVLP��FRP�SODQHMDPHQWR�H�ERD�H[HFXomR��R�UHVXOWDGR�¿QDO�VHUi�GH�TXDOLGD-
GH�H�VHJXUR��'$/0$*52��������
� $�HODERUDomR�GH�XP�SURMHWR�HOpWULFR�UHTXHU�SODQHMDPHQWR��SUDWLFLGDGH�
H�REMHWLYLGDGH��FRQVLGHUDQGR�D�VXD�FRPSOH[LGDGH�H�H[LJrQFLD�DRV�GHWDOKD-
PHQWRV��3RU�HVWD�UD]mR��WRUQD�VH�LPSUHVFLQGtYHO�VHJXLU�DV�QRUPDV�WpFQLFDV�UH-
JXODPHQWDGRUDV��$V�QRUPDV�WpFQLFDV�YLJHQWHV�SDUD�JDUDQWLU�R�IXQFLRQDPHQWR�
SHUIHLWR�GDV�LQVWDODo}HV�HOpWULFDV�VmR��'$/0$*52��������
� ��,(&��������������6tPERORV�JUi¿FRV�SDUD�XVR�HP�HTXLSDPHQWRV�
� ��$%17�1%5�������������,QVWDODo}HV�HOpWULFDV�GH�EDL[D�WHQVmR�
� ��$%17�1%5�������������3URWHomR�FRQWUDV�GHVFDUJDV�DWPRVIpULFDV�
�63'$��
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� ��$%17�1%5������������±�,QVWDODo}HV�HOpWULFDV�GH�PpGLD�WHQVmR�GH�
����N9�D�����N9�
� ��$%17�1%5�����������±�,OXPLQDomR�GH�DPELHQWHV�GH�WUDEDOKR�
� ��15������6HJXUDQoD�HP�,QVWDODo}HV�H�6HUYLoRV�HP�HOHWULFLGDGH�
� ��1RUPD�HVSHFt¿FD�GD�FRQFHVVLRQiULD�ORFDO�
� $�PRWLYDomR�GHVVH�HVWXGR�p�DOHUWDU�VREUH�D�QHFHVVLGDGH�GH�VH�UHDOL]DU�
XPD�FRUUHWD�LQVWDODomR�HOpWULFD�QDV�HGL¿FDo}HV��D�¿P�GH�HYLWDU�JDVWRV�H�ULVFRV�
LQGHVHMiYHLV��H�R�LQtFLR�VH�Gi�DWUDYpV�GR�SURMHWR�HOpWULFR�VHJXLQGR�DV�QRUPDV�
� 3DUD�D�HODERUDomR�GHVWH�HVWXGR��UHDOL]RX�VH�XPD�SHVTXLVD�ELEOLRJUi-
¿FD��RQGH�IRUDP�DERUGDGRV�YiULRV�DVSHFWRV�GR�WHPD��SUHWHQGHQGR�DWLQJLU�R�
REMHWLYR�GHVFULWR��$WUDYpV�GH�SHVTXLVDV�HP�DUWLJRV��DQiOLVH�GDV�QRUPDV�HVSH-
Ft¿FDV�GH�LQVWDODo}HV�HOpWULFDV�FRP�IRFR�HP�GLPHQVLRQDPHQWR��VHJXUDQoD�H�
ULVFRV��SHVTXLVD�GH�UHJLVWURV�GH�DFLGHQWHV�HPLQHQWHV�H�DSRQWDGRV�SRU�SHUtFLD�
GH�TXH�VH�LQLFLDUDP�SRU�IDOKDV�QDV�LQVWDODo}HV��SDUD�TXH�R�WUDEDOKR�IRVVH�FRQ-
FOXtGR�FRP�r[LWR�
� 2�DUWLJR� WHP�FRPR�REMHWLYR� DSUHVHQWDU� D�QHFHVVLGDGH�GH� VHJXLU� DV�
RULHQWDo}HV�WpFQLFDV�H�GH�VHJXUDQoD�SDUD�RIHUHFHU�XP�SURMHWR�HOpWULFR�D�VHU�
H[HFXWDGR�GH�PDQHLUD�SDGURQL]DGD�H�VHJXUD��REWHQGR�XP�UHVXOWDGR�IXQFLRQDO�
H�VDWLVIDWyULR�

2. REVISÃO BIBLIOGRÁFICA
2.1. A Importância da instalação elétrica na construção civil

A LQVWDODomR�HOpWULFD�WHP�XP�SDSHO�IXQGDPHQWDO�QR�FRWLGLDQR�GR�VHU�KX-
PDQR��ORJR�p�GH�VXPD�LPSRUWkQFLD�QD�UHODomR�FRPHUFLDO��LQGXVWULDO��UH-

VLGHQFLDO�H�RXWURV�VHWRUHV��$VVLP��D�LQVWDODomR�HOpWULFD�VH�ID]�QHFHVViULD�QR�
GLD�D�GLD�
� $� H[HFXomR� GD� LQVWDODomR� HOpWULFD� VH� LQLFLD� FRP� XP� ERP� SODQHMD-
PHQWR��WHQGR�FRPR�SDUWLGD�R�SURMHWR�DUTXLWHW{QLFR��VHJXLGR�GD�LPSODQWDomR�
GDV�OLJDo}HV�HOpWULFDV�FRP�VHXV�FRPSRQHQWHV�H�VHXV�FLUFXLWRV��HQWUH�D�IRQWH�
JHUDGRUD� GH� HQHUJLD� HOpWULFD� H� DV� VXDV� FDUJDV�� YLQGR� GH� TXDGURV� HOpWULFRV��
GLVMXQWRUHV��WRPDGDV��GLYLVRUHV��FRQGXWRUHV��HWF���081'2�'$�(/e75,&$��
������
� 2�SULQFLSDO�REMHWLYR�GH�HODERUDU�XP�SURMHWR�HOpWULFR�SDUD�GDU�LQtFLR�
j�FRQVWUXomR�GD�HGL¿FDomR�p�SUHYHU�RV�SRQWRV�GH�HQHUJLD�GH�FDGD�F{PRGR��
VHQGR�REULJDWyULR�VHJXLU�jV�QRUPDV�UHJXODPHQWDGRUDV��VHQGR�FDSD]�GH�GH¿-
QLUD�TXDQWLGDGH�GH�SRQWRV�GH�OX]�SRU�Pð�TXH�VHUi�QHFHVViULD��GLVWkQFLDV�GH�
XP�SRQWR�SDUD�R�RXWUR��DOWXUD�GDV�WRPDGDV��HWF��7HQGR�FRPR�SRQWR�GH�SDUWL-
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GD��R�SURMHWR��VHUi�REWLGD�XPD�ERD�H[HFXomR�WUD]HQGR�TXDOLGDGH�H�VHJXUDQoD�
�081'2�'$�(/e75,&$��������
� 2�SURMHWR�WDPEpP�DX[LOLD�QD�HFRQRPLD��VDEHQGR�TXH�p�SRVVtYHO�HVSH-
FL¿FDU�D�TXDQWLGDGH�H[DWD�GH�PDWHULDO�D�VHU�XWLOL]DGR��HYLWDQGR�SUHMXt]RV�QD�
H[HFXomR��H�QDV�UHIRUPDV��TXDQGR�QHFHVViULR�

2.2. Aplicação das normas regulamentadoras na elaboração de um pro-
jeto de instalações elétricas

O SURMHWR�GH� LQVWDODo}HV� WUD]� FRQVLJR�XP�FRQMXQWR�GH� LQIRUPDo}HV�TXH�OLJDGD� jV� QRUPDV� WpFQLFD� YLJHQWHV�� p� FDUDFWHUL]DGR� SHOD� SUHVHQoD� GH�
WDEHODV��VLPERORJLDV�FDUDFWHUtVWLFDV�GRV�FLUFXLWRV��JUi¿FRV��HWF��$WUDYpV�GDV�
QRUPDV�DGRWDGDV��FRPR�D�$%17�1%5�������������H�D�,(&��������R�SUR-
¿VVLRQDO�UHVSRQViYHO�WpFQLFR�WHP�FRPR�SDUkPHWUR�SULQFLSDO�QD�FRQVWUXomR�R�
GHVHQYROYLPHQWR�GD�UHVSHFWLYD�LQVWDODomR�D�VHJXUDQoD�GRV�FLUFXLWRV�GLPHQ-
VLRQDGRV��HFRQRPLDV��IXQFLRQDOLGDGHV�H�¿QDOL]DomR�GH�DFDEDPHQWRV�HVWpWL-
FRV�
� 7RGR�SURMHWR�GHYH�VHU�HODERUDGR�VHJXLQGR�DOJXQV�FULWpULRV�H�QRUPDV�
WpFQLFDV�YLJHQWHV�H�RXWUDV�TXH�VH�¿]HUDP�QHFHVViULDV��$�VHJXUDQoD�REWLGD�QR�
SURMHWR�GH�LQVWDODomR�HOpWULFD�VHUi�H¿FD]�VH�DV�QRUPDV��OHLV�H�FyGLJRV�IRUHP�
VHJXLGRV�HP�VXDV�HGLo}HV�PDLV�UHFHQWHV��SDVVDU�SRU�LQVSHo}HV�SRU�XP�SUR-
¿VVLRQDO�GD�iUHD��YHUL¿FDo}HV�SHULyGLFDV�H�WHVWHV�GH�PDQXWHQomR��HWF���(/(-
75,&,67$�&216&,(17(��������
� 6HJXLQGR�D�$%17�1%5��������������DVVHJXUDUi�TXH�D�HGL¿FDomR�XWL-
OL]DUi�PDWHULDLV�H�HTXLSDPHQWRV�VHJXURV�H�TXH�VHUmR�DGHTXDGRV�SDUD�UHDOL]DU�
DV�IXQo}HV�SUHYLVWDV�VRE�WRGDV�DV�LQÀXrQFLDV�H[WHUQDV�SRVVtYHLV��D�SURWHomR�
FRQWUD�VREUH�FRUUHQWHV�H�VREUH�WHQV}HV�p�JDUDQWLGD��D�SURWHomR�FRQWUD�FKRTXHV�
HOpWULFRV�SRU�FRQWDWR�GLUHWR�p�DVVHJXUDGD�SHOR�HPSUHJR�GH�LVRODPHQWRV��(P�
JHUDO��PHGLGDV�GH�SURWHomR�VmR�WRPDGDV�FRQWUD�WRGRV�RV�ULVFRV�UHODFLRQDGRV�
DR�XVR�GD�HOHWULFLGDGH�

�����5LVFRV�H�GDQRV�GHYLGR�j�DXVrQFLD�GH�XP�SURMHWR�HOpWULFR

8PD� GDV� YDULiYHLV� UHFRUUHQWHV� QDV� H[HFXo}HV� GH� LQVWDODo}HV� HOpWULFDV�
VHP�XP�GHWHUPLQDGR�RX�LQLFLDO�SURMHWR�VmR�RV�FXUWRV�FLUFXLWRV�H�RXWURV�

TXH�SRGHP�VXUJLU�DFDUUHWDQGR�XPD�LQWHQVD�FDGHLD�LQWHUOLJDGD�GH�SHTXHQRV�H�
JUDQGHV�SUREOHPDV��6HQGR�DVVLP�SRGHQGR�VHU�UHVLGHQFLDO��FRPHUFLDO�H�LQGXV-
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WULDO��7RGRV�RV�FLWDGRV�WrP�FRPR�UHIpQV�HVVHV�UHFRUUHQWHV�DFRQWHFLPHQWRV��
2V�FXUWRV�DFRQWHFHP�SULQFLSDOPHQWH�TXDQGR�H[LVWHP�IDOKDV�QD�LVRODomR�GRV�
FLUFXLWRV��RX�VHMD��QRV�FDVRV�HP�TXH�Ki�FRQGXWRUHV�GHVHQFDSDGRV��OLJDo}HV�
PDOIHLWDV�H�IDGLJD�GR�PDWHULDO�LVRODQWH��'(�&25�:$776��������
� 2�FXUWR�FLUFXLWR�SRGH�RFRUUHU�TXDQGR�Ki�FRQWDWR�HQWUH�FRQGXWRUHV�
HQHUJL]DGRV�SHOD�UHGH�HOpWULFD�H�HQWUH�R�FRQGXWRU�H�D�PDVVD��(P�GHWHUPL-
QDGDV� VLWXDo}HV�R�GLVMXQWRU� GR� FLUFXLWR�TXH� HVWi� HP�FXUWR�SRGH�GHVDUPDU�
H�DVVLP�SRGHQGR�UHSDUDU�R�SRQWR�HP�TXH�RFRUUHX�R�FXUWR��3DUD�GHWHFWDU�R�
SRQWR�GD� LQVWDODomR�HP�TXH�RFRUUHX�R�FXUWR�FLUFXLWR��R�HOHWULFLVWD�GHYH�VH�
ID]HU�XPD�DQDOLVH�FRPHoDQGR�SHOD�WpFQLFD�YLVXDO��HQWUH�RXWURV�PpWRGRV�XVDU�
XPD�OkPSDGD�GH�WHVWH�OLJDGD�HP�SDUDOHOR�DR�GLVMXQWRU�TXH�HVWi�GHVDUPDQGR��
(VVH�SUR¿VVLRQDO�VDEHUi�TXH�R�SRQWR�FRP�SUREOHPDV�IRL�HQFRQWUDGR�TXDQGR�
R�EULOKR�GD�OkPSDGD�GLPLQXLU�RX�FHVVDU�
� 2V�SUREOHPDV�PDLV�IUHTXHQWHV�VmR�D�IXJD�GH�FRUUHQWH�TXH�RFRUUH�SRU�
SUREOHPDV�QD�LVRODomR�GRV�¿RV��RQGH�D�FRUUHQWH�³IRJH´�GR�FLUFXLWR�H�SRGH�LU�
SDUD�D�WHUUD��DWUDYpV�GR�¿R�WHUUD���4XDQGR�R�¿R�WHUUD�QmR�H[LVWH��D�FRUUHQWH�
¿FD�QD�FDUFDoD�GRV�HTXLSDPHQWRV� �HOHWURGRPpVWLFRV��� FDXVDQGR�R�FKRTXH�
HOpWULFR��2XWUR�IDWRU�p�D�VREUHFDUJD�TXH�RFRUUH�TXDQGR�D�FRUUHQWH�HOpWULFD�p�
PDLRU�GR�TXH�DTXHOD�TXH�RV�¿RV�H�FDERV�VXSRUWDP��$FRQWHFH�TXDQGR�OLJD-
PRV�PXLWRV�DSDUHOKRV�DR�PHVPR�WHPSR��SRLV�RV�¿RV�VH�GDQL¿FDP�TXDQGR�
RFRUUH�DTXHFLPHQWR�HOHYDGR��'(�&25�:$776��������
� 2XWUR�SUREOHPD�p�R�FXUWR�FLUFXLWR�TXH�p�FDXVDGR�SHOD�XQLmR�GH�GRLV�
RX�PDLV� SRWHQFLDLV� �SRU� H[��� IDVH�QHXWUR�IDVH�WHUUD��� FULDQGR� XP� FDPLQKR�
VHP�UHVLVWrQFLD��SURYRFDQGR�DTXHFLPHQWR�HOHYDGR�H�GDQL¿FDQGR�D�LVRODomR�
GRV�¿RV�H�FDERV��GHYLGR�DRV�DOWRV�YDORUHV�TXH�D�FRUUHQWH�HOpWULFD�DWLQJH�QHVVD�
VLWXDomR��(�SRU�~OWLPR��PDV�QmR�PHQRV�LPSRUWDQWH��D�VREUHWHQVmR�TXH�p�XPD�
WHQVmR�TXH�YDULD�HP�IXQomR�GR�WHPSR��&RVWXPD�GHVLJQDU�VH�SRU�VREUHWHQVmR�
TXDQGR�D�UHGH�RX�TXDOTXHU�RXWUD�IRQWH�GH�HOHWULFLGDGH�H[FHGH�R�VHX�YDORU�QR-
PLQDO�YLVWR�TXH�D�VREUHWHQVmR�p�XP�DXPHQWR�V~ELWR�H�DFLGHQWDO�GH�WHQVmR�XP�
DSDUHOKR�RX�QD�LQVWDODomR�HOpFWULFD��RV�DSDUHOKRV�HOpFWULFRV�DIHWDGRV�FRVWX-
PDP�¿FDU�WRWDOPHQWH�GDQL¿FDGRV��(VVD�VREUHWHQVmR�SRGH�WHU�RULJHP�LQWHUQD�
�FXUWR�FLUFXLWR��DXVrQFLD�GH�IDVH��RX�H[WHUQD��GHVFDUJDV�DWPRVIpULFDV���'(�
&25:$776��������
� 'H�DFRUGR�FRP�DV�QRUPDV�GH�VHJXUDQoD�HOpWULFDV��R�DWHUUDPHQWR�p�
XP� LWHP�REULJDWyULR�HP�TXDOTXHU� LQVWDODomR�HOpWULFD��4XDQGR� IHLWR�FRUUH-
WDPHQWH��p�HOH�R�UHVSRQViYHO�SRU�JDUDQWLU�TXH�DV�GHVFDUJDV�HOpWULFDV�VHMDP�
FRQGX]LGDV�SHOD�LQVWDODomR��SURWHJHQGR�FRQWUD�FKRTXHV�
� 2�DWHUUDPHQWR�WDPEpP�HYLWD�TXH�RV�DSDUHOKRV�HOHWU{QLFRV�H�HOHWUR-
GRPpVWLFRV�TXHLPHP�SRU� VREUHFDUJD��2�¿R� WHUUD�GHYH� VHU� LQVWDODGR�RQGH�
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KRXYHU�FLUFXLWRV�HOpWULFRV��LQFOXVLYH�QRV�GH�LOXPLQDomR��$%17�1%5�������
������
� $�XWLOL]DomR�GH�FDERV�GHVWLQDGRV�DSHQDV�SDUD�D�OLJDomR�GH�HTXLSD-
PHQWRV�HOHWURHOHWU{QLFRV�RX�HP�H[WHQV}HV�SDUD�D�OLJDomR�WHPSRUiULD�GH�DSD-
UHOKRV�HVWi�SURLELGD�GHVGH�D�~OWLPD�UHYLVmR�GD�QRUPD�GD�$%17�1%5�������
TXH�HVWi�HP�YLJRU�GHVGH�������(VVHV�FDERV�QmR�SRVVXHP�SURSULHGDGH�DQWL-
�FKDPDV��
� 7RUQD�VH�QHFHVViULR�D�XWLOL]DomR�GH�7RPDGDV�GH�8VR�(VSHFt¿FR��FR-
QKHFLGDV�FRPR�78(V��SDUD�HTXLSDPHQWRV�GH�DOWD�SRWrQFLD�FRPR�DU�FRQGL-
FLRQDGR��WRUQHLUD�HOpWULFD��IRUQR�HOpWULFR��JHODGHLUD��HQWUH�RXWURV��1D�DXVrQ-
FLD�GHODV��SRGHUi�KDYHU�VREUHFDUJDV�QDV� WRPDGDV�TXH�VmR�XWLOL]DGDV�H�TXH�
QmR�IRUDP�GHVWLQDGDV�DR�XVR�FRP�SRWrQFLDV�HOHYDGDV��&267$��������
� 1R�TXDGUR����DEDL[R��p�DSUHVHQWDGR�jV�SDWRORJLDV�H�FDXVDV�IUHTXHQWHV�
QD�H[HFXomR�GD�,QVWDODomR�(OpWULFD�TXDQGR�QmR�p�UHDOL]DGR�XP�SURMHWR�HOpWUL-
FR�FRP�VHXV�UHVSHFWLYRV�FiOFXORV��H�R�QmR�VHJXLPHQWR�GDV�QRUPDV�WpFQLFDV�
 

4XDGUR����3DWRORJLDV�H�FDXVDV�IUHTXHQWHV�QD�H[HFXomR�GD�,QVWDODomR�(OpWULFD

)RQWH��$GDSWDGR�GH�3(5(,5$�HW�DO��������

� &RQIRUPH�FLWDGR�DQWHULRUPHQWH��DOJXQV�HUURV�SRGHP�VHU�JHULGRV�H�
HYLWDGRV�QR�DWR�GR�GHVHQYROYLPHQWR�GR�SURMHWR�HOpWULFR��3RU�LVVR�p�QHFHVVi-
ULR�XPD�DWHQomR�H�SUHRFXSDomR�PDLRU�QD�IDVH�LQLFLDO�GH�FRQVWUXomR�H�H[HFX-
omR�QDV�LQVWDODo}HV��SRLV�R�GHVFXLGR�SRGH�VHU�SUHMXGLFLDO�QDV�SUy[LPDV�IDVHV�
FDXVDQGR�UHWUDEDOKRV�H�PDLV�JDVWRV�¿QDQFHLURV�

3. ELABORAÇÃO DE UM PROJETO ELÉTRICO
3.1. Desenvolvimento de um projeto de arquitetura

AV�DWLYLGDGHV�GHVHQYROYLGDV�VH�UHODFLRQDP�FRP�D�HODERUDomR�GH�3URMHWRV�
$UTXLWHW{QLFRV�HP�$XWR&$'��1RV�SURMHWRV�GHVHQYROYLGRV�HQJOREDP�D�

SDUWH�GH�SODQWD�EDL[D��FRUWH�$$�H�%%��VLWXDomR��FREHUWXUD�H�IDFKDGD��/HYDQ-
WDPHQWR�GH�GDGRV��RQGH�R�FOLHQWH�HVFODUHFH�VHXV�REMHWLYRV�H�QHFHVVLGDGHV��
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(VWXGRV�SUHOLPLQDUHV��DWUDYpV�GDV� LQIRUPDo}HV�REWLGDV�QR��/HYDQWDPHQWR�
GH�GDGRV���FRPHoDP�D�GHVHQYROYHU�HVERoR�LQLFLDO�GR�SURMHWR��TXH�GHYH�VHU�
DFRPSDQKDGR�GH�SHUWR�SHOR�FOLHQWH��Mi�TXH�VH�WUDWD�GR�LQtFLR�GD�HODERUDomR�
GR�SURMHWR��6HUi�GHVHQYROYLGR�R�SURMHWR�FRP�D�HODERUDomR�GD�SODQWD�EDL[D�GH�
FDGD�SDYLPHQWR��FRQWHQGR�LQIRUPDo}HV�GH�FDGD�DPELHQWH��FiOFXOR�GDV�iUHDV�
H�HWF��3ULPHLUR�R�FOLHQWH�GHYH�DSURYDU�R�DQWHSURMHWR��SDUD�TXH�R�HQJHQKHLUR�
SDVVH�SDUD�D�SUy[LPD�HWDSD��TXH�p�R�3URMHWR�/HJDO��1HVWD�HWDSD��D�FRQ¿JXUD-
omR�GR�SURMHWR�GHYH�HVWDU�GH�DFRUGR�FRP�DV�QRUPDV�LQGLFDGDV�SHORV�yUJmRV�
FRPSHWHQWHV��FRP�R�REMHWLYR�GH�VHUHP�DSURYDGDV�SHOD�SUHIHLWXUD�PXQLFLSDO�
�$%17�1%5��������������
� $WUDYpV�GR�SURMHWR�DUTXLWHW{QLFR�p�SRVVtYHO�GDU�LQtFLR�DRV�SURMHWRV�GH�
LQVWDODo}HV�SUHGLDLV�UHVLGHQFLDLV�

3.2. Desenvolvimento de um projeto de instalações
3.2.1. Limpeza de arquitetura

e�QHFHVViULD�D� OLPSH]D�GD�DUTXLWHWXUD� UHWLUDQGR� WRGRV�RV�HOHPHQWRV�TXH�QmR� VmR� LQWHUHVVDQWHV� SDUD� GDU� LQtFLR� j� GLVWULEXLomR� GDV� WXEXODo}HV� H�
HOHWURGXWRV��FRPR�SRU�H[HPSOR��KDFKXUDV��FRWDV��Q~PHURV�GH�GHJUDXV�H�GH�
YDJDV��HQWUH�RXWURV�HOHPHQWRV��$V�FRUHV�QR�SDGUmR�GR�&7%��DUTXLYR�FRP�DV�
SHQDV�XWLOL]DGDV�QR�&$'��GHYHP�VHU�XQLIRUPL]DGDV�FRQIRUPH�D�SDGURQL]D-
omR�GD�HPSUHVD��GDQGR�DVVLP�GHVWDTXH�DRV�HOHPHQWRV�UHIHUHQWHV�j�LQVWDOD-
omR��3RU�¿P��FULDU�EORFRV�HP�':*�GRV�SRQWRV�ORFDGRV�SHOR�D��DUTXLWHWR�D��
UHVSRQViYHO�SRU�WDO�SURMHWR��EORFRV�GR�WH[WR�H�GDV�I{UPDV�GD�HGL¿FDomR��SDUD�
SRVWHULRUPHQWH�VHUHP�LQVHULGRV��*8$5(=,��������
� $�DUTXLWHWXUD�p�DQH[DGD�FRPR��;5()���XPD�IRUPD�GH�LQVHULU�DUTXL-
YRV�QR�&$'�RQGH�TXDOTXHU�DOWHUDomR�IHLWD�QD�UDL]�PXGD�HP�WRGDV�DV�RXWUDV�
SODQWDV�TXH�XWLOL]DP�R�PHVPR�;5()�

3.2.2. Margem e carimbo

2XWUR�FRPSRQHQWH�LPSRUWDQWH�p�D�PDUJHP�H�R�FDULPER��$�PDUJHP�VHUYH�
SDUD�OLPLWDU�R�FDPSR�GH�GHVHQKR�GR�TXDGUR��2�FDULPER�p�RQGH�UHODWD�R�

HQGHUHoR�GD�REUD��Q~PHUR��UXD��ORWH��TXDGUD��R�WLSR�GH�SODQWD��SODQWD�EDL[D��
GH� VLWXDomR�� ORFDOL]DomR�� GLDJUDPDV� XQL¿ODUHV�� HVTXHPD� YHUWLFDO�� HWF���� DV�
UHYLV}HV�� Q~PHUR�GD� SUDQFKD� H� GD� TXDQWLGDGH� WRWDO� GH� SUDQFKDV� �$%17�
1%5�������������
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���2EVHUYDomR� �$V�UHYLV}HV�VmR�LPSRUWDQWHV�SRLV�QHODV�GHYH�VH�GHVFUHYHU�
DV�GDWDV�GD�UHYLV}HV��R�TXH�IRL�D�UHYLVmR�H�TXDO�SURMHWLVWD�D�IH]��$�FDGD�UHYL-
VmR�p�XPD�GHVSHVD�JHUDGD�H�GH�FHUWD�IRUPD�p�XP�GRFXPHQWR�

3.2.3. Legendas e notas

AV� OHJHQGDV� DX[LOLDP� QD� HVSHFL¿FDomR� GRV� SRQWRV� H� GDV� DEUHYLDo}HV�
HVSDOKDGDV�SHOR�SURMHWR��$V�QRWDV�VHUYHP�QR�DX[tOLR�GH�GHWHUPLQDGDV�

QRUPDV�FRP�FLWDo}HV�H�H[SOLFDo}HV�TXDQGR�VmR�WRPDGDV�GHFLV}HV�SRU�SDUWH�
GH�DOJXpP�GD�REUD��GLIHUHQWHV�GH�FRPR�GHYHULD�GH�DFRUGR�FRP�D�QRUPD��6HQ-
GR�DVVLP��SDUD�IiFLO�HQWHQGLPHQWR�GH�TXDOTXHU�SHVVRD�TXH�YHMD�R�SURMHWR��p�
QHFHVViULR�WHU�DV�OHJHQGDV�H�QRWDV�GH�DFRUGR�FRP�D�LQVWDODomR�GHVHQYROYLGD�
�$%17�1%5�������������
 
3.3. Projetos de instalações elétricas

A SDUWLU�GD�SODQWD�GH�DUTXLWHWXUD��VHP�FRQWHU�LQIRUPDo}HV�QmR�XWLOL]iYHLV��FRQWHQGR�WRGDV�DV�PHGLGDV�GRV�DPELHQWHV�H�YmRV�p�SRVVtYHO�GDU�LQtFLR�
DR�GLPHQVLRQDPHQWR�HOpWULFR�GH�XPD�UHVLGrQFLD�DWUDYpV�GR�FiOFXOR�GH�iUHD�
H�SHUtPHWUR�GRV�F{PRGRV�
� &RP�EDVH�QRV�FiOFXORV�GH�iUHD�H�SHUtPHWUR��p�GHWHUPLQDGR�R�Q~PHUR�
PtQLPR�GH�OkPSDGDV��GH�LQWHUUXSWRUHV�H�DV�WRPDGDV�GH�FDGD�GHSHQGrQFLD��
(VVHV�HOHPHQWRV�VmR�GLYLGLGRV�HP�FLUFXLWRV�QXPHUDGRV��(VVD�QXPHUDomR�p�
LPSRUWDQWH�SDUD�D�RULHQWDomR�GHQWUR�GR�GLDJUDPD�H�VHUYH�WDPEpP�SDUD�UHD-
OL]DU�D�LQVWDODomR�FRUUHWD�GRV�GLVMXQWRUHV�GD�UHVLGrQFLD��$==,1,��������
� 8WLOL]D�VH� XP�FLUFXLWR� VHSDUDGR�SDUD� LOXPLQDomR�� FLUFXLWRV� DSHQDV�
SDUD�78*V�H�XP�FLUFXLWR�GHGLFDGR�SDUD�FDGD�78(��$SyV�D�GH¿QLomR�GRV�
ORFDLV�GRV�HOHPHQWRV��GHYH�VH�FRQHFWDU�SRU�XPD�WXEXODomR�GH�HOHWURGXWRV�
� 2� WDPDQKR�GRV�FRQGXWRUHV�H�HOHWURGXWRV�VmR�SUHYLVWRV�QR�SURMHWR��
OHYDQGR�HP�FRQWD�D�FRUUHQWH�FDOFXODGD�SDUD�FDGD�XP�H�R�DJUXSDPHQWR�GH�
FRQGXWRUHV�GHQWUR�GR�PHVPR�HOHWURGXWR��$�QRUPD�H[LJH�ELWROD�PtQLPD�GH�
���PPð�SDUD�LOXPLQDomR�H����PPð�SDUD�WRPDGDV��$OpP�GLVVR��FRQGXWRUHV�
GHYHP�RFXSDU�VHPSUH�PHQRV�GH�����GD�iUHD�LQWHUQD�GH�XP�HOHWURGXWR��(V-
VHV�YDORUHV�DXPHQWDP�FRQIRUPH�D�QHFHVVLGDGH�GR�SURMHWR��$==,1,��������
� 1D� SUHYLVmR� GH� FDUJD� UHIHUHQWH� j� LOXPLQDomR�� D� $%17� 1%5�
����������H�$%17�1%5�����������GHWHUPLQD�D�TXDQWLGDGH�GH�SRQWRV�GH�
OX]�QD�UHVLGrQFLD��(P�FDGD�F{PRGR��GHYH�VH�WHU�QR�PtQLPR�XP�SRQWR�GH�OX]�
QR�WHWR�FRPDQGR�SRU�LQWHUUXSWRU��$�SUHYLVmR�SDUD�XPD�iUHD�LJXDO�RX�PHQRU�



79

C
A

PÍ
TU

LO
 IV

 - 
A

 IM
PO

RT
Â

N
C

IA
 D

A
 E

LA
B

O
R

A
Ç

Ã
O

 D
E 

U
M

 P
R

O
JE

TO
 D

E 
IN

ST
A

LA
Ç

Õ
ES

 E
LÉ

TR
IC

A
S 

E 
SE

U
S 

R
EQ

U
IS

IT
O

S 
N

O
R

M
AT

IV
O

S

TXH��Pð�GHYH�VHU�XPD�FDUJD�PtQLPD�GH�����9$��(�SDUD�iUHD�PDLRU�TXH�
�Pð��D�SUHYLVmR�GHYH�VHU�XPD�FDUJD�PtQLPD�GH�����9$�SDUD�RV�SULPHLURV�
�Pð�H�DFUHVFHU����9$�D�FDGD�GH��Pð�LQWHUQRV��(�SDUD�iUHDV�H[WHUQDV�D�GHFL-
VmR�GHYHUi�VHU�IHLWD�HQWUH�R�FOLHQWH�H�R�SURMHWLVWD�
� 3DUD�SUHYLVmR�GH�FDUJD�GH�WRPDGDV��D�$%17�1%5�����������GH-
WHUPLQD�D�TXDQWLGDGH�H�SRWrQFLD�GDV�WRPDGDV��$V�FRQGLo}HV�SDUD�HVWDEH-
OHFHU�D�TXDQWLGDGH�PtQLPD�GH�78*V��GHVWLQDGDV�D�DSDUHOKRV�SRUWiWHLV�RX�
PyYHLV��VmR�
� ��3DUD�F{PRGRV�FRP�iUHD� LQIHULRU�RX� LJXDO� D��Pð�XWLOL]D�VH�SHOR�
PHQRV�XPD�WRPDGD�
� ��3DUD�F{PRGRV�FRP�iUHD�PDLRU�TXH��Pð�XWLOL]D�VH�XPD�WRPDGD�D�
FDGD���PHWURV�RX�IUDomR�GH�SHUtPHWUR��GH�IRUPD�HVSDoDGD�H�R�PDLV�XQLIRU-
PH�SRVVtYHO�
� ��3DUD�FR]LQKDV��FRSDV��iUHDV�GH�VHUYLoR�H� ODYDQGHULDV�D�SUHYLVmR�
GHYH�VHU�GH�XPD�WRPDGD�SDUD�FDGD�����PHWURV��VHQGR�SUHYLVWDV�DR�PHQRV�
GXDV� WRPDGDV�DFLPD�GD�EDQFDGD�GD�SLD��QR�PHVPR�SRQWR�RX�HP�SRQWRV�
GLVWLQWRV�
� ��3DUD�VXEVRORV��JDUDJHQV��KDOO��VyWmR��KDOO�GH�HVFDGDULDV�H�VDODV�GH�
ERPEDV�GHYH�VHU�SUHYLVWR�QR�PtQLPR�XPD� WRPDGD��(P�YDUDQGDV��p�SHU-
PLWLGR�TXH�R�SRQWR�GH�WRPDGD�FRQVLGHUDGR�QmR�VHMD�LQVWDODGR�QD�SUySULD�
YDUDQGD��PDV�SUy[LPR�DR�VHX�DFHVVR��TXDQGR�D�YDUDQGD��SRU�UD]}HV�FRQV-
WUXWLYDV��QmR�FRPSRUWDU�R�SRQWR��TXDQGR�VXD�iUHD� IRU� LQIHULRU�D��Pð�RX��
DLQGD��TXDQGR�VXD�SURIXQGLGDGH�IRU�LQIHULRU�D������P�
� ��3DUD�EDQKHLURV�GHYH�VHU�SUHYLVWR�SHOR�PHQRV�XPD�WRPDGD�SUy[L-
PD�DR�ODYDWyULR�FRP�GLVWkQFLD�PtQLPD�GH����FP�GR�OLPLWH�GR�ER[H�RX�GD�
EDQKHLUD�
� $V�FRQGLo}HV�SDUD�HVWDEHOHFHU�D�TXDQWLGDGH�PtQLPD�GH�78(��GHV-
WLQDGDV�D�DSDUHOKRV�¿[RV��VmR�GH�DFRUGR�FRP�D�TXDQWLGDGH�GH�DSDUHOKRV�
GH�XWLOL]DomR��FRP�FRUUHQWH�QRPLQDO�VXSHULRU�D���$��2V�SRQWRV�GHYHP�VHU�
ORFDOL]DGRV�QR�Pi[LPR�D�����P�GR�DSDUHOKR��'HYH�VH�DWULEXLU�D�SRWrQFLD�
QRPLQDO�GRV�HTXLSDPHQWRV�D�VHU�DOLPHQWDGR��$�SRWrQFLD�D�VHU�DWULEXtGD�D�
FDGD�SRQWR�GH�WRPDGD�p�IXQomR�GRV�HTXLSDPHQWRV�TXH�HOH�SRGHUi�YLU�D�DOL-
PHQWDU�H�QmR�GHYH�VHU�LQIHULRU�DRV�VHJXLQWHV�YDORUHV�PtQLPRV��*21d$/-
9(6���������
� ��3DUD�EDQKHLURV��FR]LQKDV��FRSDV��iUHDV�GH�VHUYLoR�H�ODYDQGHULDV��
QR�PtQLPR�����9$�SRU�WRPDGD��DWp���SRQWRV��H�����9$�GD����WRPDGD�HP�
GLDQWH��(�SDUD�RV�GHPDLV�F{PRGRV��SHOR�PHQRV�����9$�SRU�WRPDGD�
$V�¿JXUDV���D���VmR�DV�UHSUHVHQWDo}HV�GH�XP�SURMHWR�HOpWULFR�VHJXLQGR�DV�
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QRUPDV�WpFQLFDV�YLJHQWHV�H�VHXV�UHVSHFWLYRV�TXDGURV�GH�LQIRUPDo}HV�UHIH-
UHQWHV�j�LQVWDODomR�

)LJXUD����3ODQWD�EDL[D��SDYLPHQWR�VXSHULRU��GH�XP�UHVRUW�ORFDOL]DGR�HP�&DPSR�*UDQGH�
 

)RQWH��$UTXLYR�3HVVRDO�������
)LJXUD����4XDGUR�GH�SUHYLVmR�GH�FDUJDV�UHIHUHQWH�j�)LJXUD���
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)RQWH��$UTXLYR�3HVVRDO�������
)LJXUD����4XDGUR�GH�GLVWULEXLomR�UHIHUHQWH�j�)LJXUD���

 

)RQWH��$UTXLYR�3HVVRDO�������
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4. VERIFICAÇÃO FINAL DA INSTALAÇÃO
�����9HUL¿FDomR�H�¿VFDOL]DomR

ASyV�DV�HWDSDV�GH�YHUL¿FDomR�GD�DUTXLWHWXUD�H�GLPHQVLRQDPHQWRV�DWUD-
YpV�GRV�FiOFXORV�GH�SUHYLVmR�GH�FDUJD��SDUD�GDU�LQtFLR�j�H[HFXomR�GD�

LQVWDODomR��p�LPSRUWDQWH�GHVWDFDU�D�PHWRGRORJLD�GH�DQiOLVH�H�H¿FLrQFLD�GDV�
DSOLFDo}HV�GDV�QRUPDV�H�SDGU}HV�SURMHWDGRV�H�H[HFXWDGRV�
� e�QHFHVViULR�TXH�KDMD�WDPEpP�¿VFDOL]Do}HV�UHDOL]DGDV�SRU�SUR¿V-
VLRQDLV�KDELOLWDGRV�SDUD�TXH�VHMD�YHUL¿FDGD�TXH�D�H[HFXomR�GD�LQVWDODomR�
HVWi� DWHQGHQGR� jV� QRUPDV�� 7HQGR� HVVH� SURFHGLPHQWR� FRPR� HVVHQFLDO�� p�
SRVVtYHO�REWHU�WDPEpP�R�FRQWUROH�GRV�FURQRJUDPDV�GH�H[HFXomR�D�VHUHP�
VHJXLGRV�� JDVWRV� H[FHVVLYRV� SDUD� TXH� RV� YDORUHV� SUHYLVWRV� HP� FRQWUDWRV�
QmR�VHMDP�XOWUDSDVVDGRV��/HYDQGR�HP�FRQVLGHUDomR�GH�SULPHLUD�LQVWkQFLD�
QRUPDV� GH� VHJXUDQoD� SDUD� RSHUiULRV�� HOHWULFLVWDV� HP� WRUQR� GD� DWLYLGDGH��
6HPSUH�SDVVDQGR�FRQ¿DQoD�H�VHJXUDQoD�DR�FOLHQWH��SDUD�TXH�GXUDQWH�D�H[H-
FXomR�GDV�LQVWDODo}HV�HOpWULFDV�QmR�RFRUUD�QHJOLJrQFLDV��(1(5*,$�$78-
$17(���������
� 2�¿VFDO�¿FD�UHVSRQViYHO�HP�HPLWLU�ODXGRV��UHDOL]DU�UHODWyULRV�GDV�
DWLYLGDGHV� H[HFXWDGDV� GHWDOKDGDPHQWH��2V� ODXGRV� WpFQLFRV� VmR� GH� VXPD�
LPSRUWkQFLD�H�GHYHP�VHU�VHPSUH�FRQVHUYDGRV�H�IHLWRV�GHVFUHYHQGR�PLQX-
FLRVDPHQWH� WRGRV� RV� SDVVRV� GDV� LQVWDODo}HV� H[HUFLGDV�� IRUQHFHQGR� FRP-
SURPHWLPHQWR�FRP�R�FRQWUDWDQWH�D� UHVSHLWR�GH� LQIRUPDo}HV� WpFQLFDV�GDV�
H[HFXo}HV��3(5(,5$�HW�DO���������
� $VVLP�� RFRUUHQGR� jV� ¿VFDOL]Do}HV�� p� UHDOL]DGD� XPD� DQiOLVH� ¿QDO�
FRP�ULJRUHV�WpFQLFRV�H�HVSHFt¿FRV��WRGRV�RV�SDUkPHWURV�SDUD�FDGD�ORFDO�H�
H[LJrQFLD�SRU�ORFDOL]DomR�GD�REUD��7HQGR�FRPR�YHUL¿FDomR�¿QDO��VH�D�LQV-
WDODomR�IRL�EHP�H[HFXWDGD�RX�PDO�VXFHGLGD�

4.2. Incidentes causados por falhas nas instalações elétricas

A YHUL¿FDomR�H� D�¿VFDOL]DomR�GXUDQWH� D� H[HFXomR�H�R� VHJXLPHQWR�GDV�QRUPDV�WrP�FRPR�REMHWLYR�SULQFLSDO�LQLELU�R�ULVFR�GH�DFLGHQWHV�GHYLGR�
j�Pi�H[HFXomR�GDV�LQVWDODo}HV�
� 1RV�~OWLPRV�DQRV�WLYHPRV�DOJXQV�H[HPSORV�S~EOLFRV�GH�DFLGHQWHV�
FDXVDGRV�SRU�IDOKDV�QD�LQVWDODomR�HOpWULFD��FRPR�SRU�H[HPSOR��R�LQFrQGLR�
QR�&7�GR�&OXEH�GH�5HJDWDV�GR�)ODPHQJR�RFRUULGR�QR�GLD����GH�IHYHUHLUR�
GH�������H�R�LQFrQGLR�TXH�GHVWUXLX�TXDVH�D�WRWDOLGDGH�GR�DFHUYR�KLVWyULFR�
GR�0XVHX�1DFLRQDO�GR�5LR�GH�-DQHLUR�RFRUULGR�QR�GLD����GH�VHWHPEUR�GH�
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�����
� 6HJXQGR�RV�SHULWRV��R� LQFrQGLR�RFRUULGR�QR�1LQKR�GR�8UXEX� IRL�
LQLFLDGR�SRU�XP�FXUWR�FLUFXLWR�QR� DU� FRQGLFLRQDGR�GH�XP�GRV�TXDUWRV� H�
SRU�FDXVD�GR�PDWHULDO�TXH�UHYHVWH�DV�SDUHGHV�GRV�FRQWrLQHUHV�TXH�R�IRJR�
VH�H[SDQGLX�UDSLGDPHQWH�QR�ORFDO��2�LQFrQGLR�PDWRX�GH]�MRYHQV�MRJDGRUHV�
GD�FDWHJRULD�GH�EDVH�GR�)ODPHQJR�H�GHL[RX�WUrV�IHULGRV��2V�SHULWRV�DLQGD�
HQFRQWUDUDP�RXWUDV�LUUHJXODULGDGHV��R�SUpGLR�DR�ODGR�GRV�FRQWrLQHUHV��XVD-
GR�FRPR�YHVWLiULR��WLQKD�LQVWDODo}HV�HOpWULFDV�TXH�DOLPHQWDYDP�RV�PyGXORV�
H�HVWDYDP�HP�GHVDFRUGR�FRP�RV�SULQFtSLRV�IXQGDPHQWDLV�GD�$VVRFLDomR�
%UDVLOHLUD�GH�1RUPDV�7pFQLFDV��1R�ODXGR�WpFQLFR�GD�3ROtFLD�&LYLO�KDYLDP�
IRWRV�WLUDGDV�SHORV�SHULWRV�GH�¿DomR�H[SRVWD��¿RV�GHVHQFDSDGRV��FRQGXWRUHV�
HPHQGDGRV��WRPDGDV�VHP�SOXJXH�H�¿RV�TXHLPDGRV��2V�SHULWRV�D¿UPDUDP�
TXH��GXUDQWH�R�LQFrQGLR��DV�LQVWDODo}HV�HOpWULFDV�FRQWLQXDYDP�HQHUJL]DGDV�
LQGLFDQGR�TXH�QmR�KDYLD� LQGtFLRV�GH�XP�VLVWHPD�TXH�GHVDUPDVVH�D� UHGH�
�*����������
� 2�LQFLGHQWH�RFRUULGR�QR�0XVHX�1DFLRQDO�GR�5LR�GH�-DQHLUR�IRL�FDX-
VDGR�SRU�XPD�SDQH�QR�DU�FRQGLFLRQDGR�H��VHJXQGR�RV�SHULWRV�GD�3ROtFLD�)H-
GHUDO��IRUDP�HQFRQWUDGRV�IRUWHV�LQGtFLRV�GH�TXH�XPD�VpULH�GH�JDPELDUUDV�QR�
FLUFXLWR�HOpWULFR�SURYRFRX�R�LQFrQGLR��)2/+$�'(�62�3$8/2��������
� 2�ODXGR�DSUHVHQWDGR�SHOD�3ROtFLD�)HGHUDO�WDPEpP�DSRQWRX�VLQDLV�
GH�TXH�DV�LQVWDODo}HV�HOpWULFDV�QmR�VHJXLDP�DV�UHFRPHQGDo}HV�GR�IDEULFDQ-
WH�HP�DR�PHQRV�GRLV�PRPHQWRV��VHJXQGR�R�SHULWR�FULPLQDO�0DUFR�$QW{QLR�
=DWWD��)2/+$�'(�62�3$8/2��������
� ��2V�WUrV�DSDUHOKRV�GH�DU�FRQGLFLRQDGR�QR�DXGLWyULR�GHYHULDP�WHU�
XP�GLVMXQWRU�SUySULR��SRUpP�QmR�IRL�H[HFXWDGR�GHVWD�PDQHLUD���(P�YH]�GH�
OLJDU�GLUHWR�QXP�TXDGUR�SULQFLSDO��IRL�IHLWD�XPD�OLJDomR�HP�SDUDOHOR��'HYH-
ULD�WHU�XP�GLVMXQWRU�SDUD�FDGD�DU��(UD�XP�PHVPR�SDUD�RV�WUrV��
� ��1mR�KDYLD�DWHUUDPHQWR��H�VHJXQGR�R�SHULWR��LVVR�SRGH�WHU�FRODER-
UDGR�SDUD�TXH�XPD�SDQH�WHQKD�VH�PD[LPL]DGR�
� ��$SRQWRX�VH� WDPEpP�D� IDOWD� GH� HTXLSDPHQWRV�TXH�SRGHULDP� WHU�
UHSULPLGR�DV�ODEDUHGDV�PDLV�UDSLGDPHQWH��FRPR��VSULQNOHUV��DODUPH�GH�LQ-
FrQGLR�H�SRUWD�FRUWD�IRJR��)2/+$�'(�62�3$8/2��������
� &DVRV�FRPR�HVWHV�VmR�IUHTXHQWHV�HP�WRGR�R�PXQGR��HQWUHWDQWR�QHP�
WRGRV�VmR�GLYXOJDGRV�SXEOLFDPHQWH��3RU�HVWD�UD]mR��WRUQD�VH�LPSUHVFLQGt-
YHO�DOHUWDU�VREUH�D�YHUL¿FDomR�H�¿VFDOL]DomR�GXUDQWH�D�H[HFXomR�GDV�LQVWDOD-
o}HV��R�VHJXLPHQWR�GDV�QRUPDV�YLJHQWHV�H�DV�H[LJrQFLDV�GD�FRQFHVVLRQiULD�
ORFDO�H�DV�PDQXWHQo}HV�UHJXODUHV�DSyV�H[HFXomR�GD�LQVWDODomR��$�SUHYHQ-
omR�FRQWULEXL�SDUD�D�VHJXUDQoD�GR�LQGLYtGXR�H�SDUD�D�PLQLPL]DomR�GH�ULVFRV�
j�YLGD�
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5. CONCLUSÃO

2�GHVHQYROYLPHQWR�GR�SUHVHQWH�HVWXGR�SRVVLELOLWRX�XPD�DQiOLVH�GD�FRP-
SOH[LGDGH�H�R�QtYHO�GH�GHWDOKDPHQWR�QR�GHVHQYROYLPHQWR�GH�XP�SURMHWR�

GH�LQVWDODo}HV�HOpWULFDV�DWUDYpV�GD�SUHYLVmR�GH�GLPHQVLRQDPHQWR�GDV�FDUJDV�
HOpWULFDV��HQWUH�RXWURV�HOHPHQWRV��&RP�D�HODERUDomR�GH�XP�SURMHWR�GH�LQVWD-
ODo}HV��WDPEpP�¿FD�SUHYLVWR�RV�PDWHULDLV�D�VHUHP�XWLOL]DGRV��HYLWDQGR�JDVWRV�
H[FHVVLYRV�R�TXH�FRQVHTXHQWHPHQWH�LPSDFWD�QR�FXVWR�¿QDO�
� $WLQJLX�VH�R�REMHWLYR�JHUDO�H�HVSHFt¿FR�FRUUHODFLRQDQGR�j�LPSRUWkQ-
FLD�GR�SODQHMDPHQWR�TXH�DQWHFHGH�j�H[HFXomR�FRP�R�VHJXLPHQWR�GH�QRUPDV�
WpFQLFDV�H�H[LJrQFLDV�GD�FRQFHVVLRQiULD�
� 'DGD�j�LPSRUWkQFLD�GR�DVVXQWR��WRUQD�VH�IXQGDPHQWDO�TXH�DV�LQVWD-
ODo}HV�VHMDP�UHDOL]DGDV�FRP�SULPD]LD�HP�IXQomR�GDV�QRUPDV��$OpP�GLVVR��
TXDQGR�UHDOL]DGD�FRP�SUHFLVmR��D�TXDQWLGDGH�GH�ULVFRV�p�PLQLPL]DGD�REWHQ-
GR�FRPR�UHVXOWDGR�XPD�LQVWDODomR�VHJXUD�H�GH�TXDOLGDGH�
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(/(75,&,67$�&216&,(17(��*XLD�GH� DSOLFDomR� ��6HJXUDQoD� HP� LQV-
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FD�HP�LQVWDODFRHV�HOHWULFDV�QDR�UHVLGHQFLDLV���GH����� $FHVVR� HP�� ��� GH�
DEULO�GH������
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