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FOREWORD

6KLSV� WUDLQLQJ DFWLYLWLHV� VXSSO\ SRLQWV� GHSRWV� 1DYDO 6KLS\DUGV� DQG 6XSHUYLVRUV RI 6KLSEXLOGLQJ DUH
UHTXHVWHG WR DUUDQJH IRU PD[LPXP SUDFWLFDO XVH DQG HYDOXDWLRQ RI 1$96($ WHFKQLFDO PDQXDOV� $OO HUURUV� RPLV�
VLRQV� GLVFUHSDQFLHV� DQG VXJJHVWLRQV IRU LPSURYHPHQW WR 1$96($ WHFKQLFDO PDQXDOV VKDOO EH IRUZDUGHG WR�

&200$1'(5
&2'( ��� 70'(5V
1$9685):$5&(1',9 16'6$
���� 0,66,/( :$<� %/'* ����
3257 +8(1(0( &$ ����������

RQ 1$96($�63$:$5 7HFKQLFDO 0DQXDO 'HILFLHQF\�(YDOXDWLR 5HSRUW �70'(5�� 1$96($ IRUP ������� $OO
IHHGEDFN FRPPHQWV VKDOO EH WKRURXJKO\ LQYHVWLJDWHG DQG RULJLQDWRUV ZLOO EH DGYLVHG RI DFWLRQ UHVXOWLQJ WKHUHIURP�
2QH FRS\ RI 1$96($ IRUP ������ LV DW WKH HQG RI HDFK VHSDUDWHO\ ERXQG WHFKQLFDO PDQXDO ����� [ �� LQFKHV
RU ODUJHU� &RSLHV RI 1$96($ )RUP ������ PD\ EH UHTXLVLWLRQHG IURP WKH 1DYDO 6\VWHPV 'DWD 6XSSRUW $FWLYLW\
&RGH ��� DW WKH DERYH DGGUHVV� 8VHUV DUH HQFRXUDJHG WR WUDQVPLW GHILFLHQF VXEPLWWDOV YLD WKH 1DYDO 6\VWHPV
'DWD 6XSSRUW $FWLYLW\ ZHE VLWH ORFDWHG DW�

KWWSV���QVGVD�QPFL�QDY\�PLO
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SAFETY SUMMARY

1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQ�
GDPHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO
JRYHUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHU�
VWRRG E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH
WR HQVXUH SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH
SK\VLFDO RULHQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDE�
OLVKHG WR VXSSRUW SHUVRQQHO VDIHW\�

*(1(5$/ 6$)(7< 127,&(6

7KH IROORZLQJ JHQHUDO VDIHW\ QRWLFHV VXSSOHPHQW WKH VSHFLIL ZDUQLQJV DQG FDXWLRQV DSSHDULQJ HOVHZKHUH
LQ WKLV PDQXDO� 7KH\ DUH UHFRPPHQGHG SUHFDXWLRQV WKDW PXVW EH XQGHUVWRRG DQG DSSOLHG GXULQJ RSHUDWLRQ DQG
PDLQWHQDQFH RI WKH HTXLSPHQW FRYHUHG KHUHLQ� 6KRXOG VLWXDWLRQV DULVH WKDW DUH QRW FRYHUHG LQ WKH JHQHUDO RU VSH�
FLIL VDIHW\ SUHFDXWLRQV� WKH FRPPDQGLQJ RIILFHU RU RWKHU DXWKRULW\ ZLOO LVVXH RUGHUV DV GHHPHG QHFHVVDU\ WR FRYHU
WKH VLWXDWLRQ� 1R ZRUN VKDOO EH XQGHUWDNHQ RQ HQHUJL]HG HTXLSPHQW RU FLUFXLWV XQWLO DSSURYDO RI WKH FRPPDQGLQJ
RIILFHU LV REWDLQHG� DQG WKHQ RQO\ LQ DFFRUGDQFH ZLWK 1DYDO 6KLSV 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�
����&KDSWHU ����

'2 127 5(3$,5 25 $'-867 $/21(

8QGHU QR FLUFXPVWDQFHV VKDOO UHSDLU RU DGMXVWPHQW RI HQHUJL]HG HTXLSPHQW EH DWWHPSWHG DORQH� 7KH LPPH�
GLDWH SUHVHQFH RI VRPHRQH FDSDEOH RI UHQGHULQJ ILUV DLG LV UHTXLUHG� %HIRUH PDNLQJ DGMXVWPHQWV� EH VXUH WR SUR�
WHFW DJDLQVW JURXQGLQJ� ,I SRVVLEOH� DGMXVWPHQWV VKRXOG EH PDGH ZLWK RQH KDQG� ZLWK WKH RWKHU KDQG IUHH DQG FOHDU
RI HTXLSPHQW� (YHQ ZKHQ SRZHU KDV EHHQ UHPRYHG IURP HTXLSPHQW FLUFXLWV� GDQJHURXV SRWHQWLDOV PD\ VWLOO H[LVW
GXH WR UHWHQWLRQ RI FKDUJHV E\ FDSDFLWRUV� &LUFXLWV PXVW EH JURXQGHG DQG DOO FDSDFLWRUV GLVFKDUJHG SULRU WR
DWWHPSWLQJ UHSDLUV�

7(67 (48,30(17

0DNH FHUWDLQ WHVW HTXLSPHQW LV LQ JRRG FRQGLWLRQ� ,I D PHWDO�FDVHG WHVW PHWHU PXVW EH KHOG� JURXQG WKH FDVH
RI WKH PHWHU EHIRUH VWDUWLQJ PHDVXUHPHQW� 'R QRW WRXFK OLYH HTXLSPHQW RU SHUVRQQHO ZRUNLQJ RQ OLYH HTXLSPHQW
ZKLOH KROGLQJ D WHVW PHWHU� 6RPH W\SHV RI PHDVXULQJ GHYLFHV VKRXOG QRW EH JURXQGHG� WKHVH GHYLFHV VKRXOG QRW
EH KHOG ZKHQ WDNLQJ PHDVXUHPHQWV�

,17(5/2&.6

,QWHUORFNV DUH SURYLGHG IRU VDIHW\ RI SHUVRQQHO DQG HTXLSPHQW DQG VKRXOG EH XVHG RQO\ IRU WKH SXUSRVH
LQWHQGHG� 7KH\ VKRXOG QRW EH EDWWOH VKRUWHG RU RWKHUZLVH PRGLILH H[FHSW E\ DXWKRUL]HG PDLQWHQDQFH SHUVRQQHO�
'R QRW GHSHQG VROHO\ XSRQ LQWHUORFNV IRU SURWHFWLRQ� :KHQHYHU SRVVLEOH� GLVFRQQHFW SRZHU DW WKH SRZHU GLVWUL�
EXWLRQ VRXUFH�
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029,1* (48,30(17

3HUVRQQHO VKDOO UHPDLQ FOHDU RI PRYLQJ HTXLSPHQW� ,I HTXLSPHQW UHTXLUHV DGMXVWPHQW ZKLOH LQ PRWLRQ� D
VDIHW\ ZDWFK VKDOO EH SRVWHG� 7KH VDIHW\ ZDWFK VKDOO KDYH D IXOO YLHZ RI WKH RSHUDWLRQV EHLQJ SHUIRUPHG� DQG
LPPHGLDWH DFFHVV WR FRQWUROV FDSDEOH RI VWRSSLQJ HTXLSPHQW PRWLRQ�

),567 $,'

$Q LQMXU\� QR PDWWHU KRZ VOLJKW� VKDOO QHYHU JR XQDWWHQGHG� $OZD\V REWDLQ ILUV DLG RU PHGLFDO DWWHQWLRQ
LPPHGLDWHO\� DQG ILO DQ LQMXU\ UHSRUW LQ DFFRUGDQFH ZLWK 231$9,167 ������ VHULHV� VXEM� 0LVKDS ,QYHVWLJDWLRQ
DQG 5HSRUWLQJ�

5(686&,7$7,21

3HUVRQQHO ZRUNLQJ ZLWK RU QHDU KLJK YROWDJH VKDOO EH IDPLOLDU ZLWK DSSURYHG PHWKRGV RI UHVXVFLWDWLRQ�
6KRXOG VRPHRQH EH LQMXUHG DQG VWRS EUHDWKLQJ� EHJLQ UHVXVFLWDWLRQ LPPHGLDWHO\� $ GHOD\ FRXOG FRVW WKH YLFWLP¶V
OLIH� 5HVXVFLWDWLRQ SURFHGXUHV VKDOO EH SRVWHG LQ DOO HOHFWULFDOO\ KD]DUGRXV DUHDV�

*(1(5$/ 35(&$87,216

7KH IROORZLQJ JHQHUDO SUHFDXWLRQV DUH WR EH REVHUYHG DW DOO WLPHV�

�� ,QVWDOO DQG JURXQG DOO HOHFWULFDO FRPSRQHQWV DVVRFLDWHG ZLWK WKLV V\VWHP�HTXLSPHQW LQ DFFRUGDQFH
ZLWK DSSOLFDEOH 1DY\ UHJXODWLRQV DQG DSSURYHG VKLSERDUG SUDFWLFHV�

�� (QVXUH WKDW DOO PDLQWHQDQFH RSHUDWLRQV FRPSO\ ZLWK 1DY\ 2FFXSDWLRQDO 6DIHW\ DQG +HDOWK
�1$926+� 3URJUDP 0DQXDO IRU )RUFHV $IORDW 231$9,167 ������� VHULHV�

�� 2EVHUYH SUHFDXWLRQV VHW IRUWK LQ 1670 6�����.&�670�����&KDSWHU ��� ZLWK UHVSHFW WR HOHFWULFDO
HTXLSPHQW DQG FLUFXLWV�

�� (QVXUH WKDW SURWHFWLYH JXDUGV DQG VKXWGRZQ GHYLFHV DUH SURSHUO\ LQVWDOOHG DQG PDLQWDLQHG DURXQG
URWDWLQJ SDUWV RI PDFKLQHU\ DQG KLJK YROWDJH VRXUFHV�

�� 'R QRW ZHDU ORRVH FORWKLQJ ZKLOH ZRUNLQJ DURXQG URWDWLQJ SDUWV RI PDFKLQHU\�

�� (QVXUH WKDW VSHFLDO SUHFDXWLRQDU\ PHDVXUHV DUH HPSOR\HG WR SUHYHQW DSSO\LQJ SRZHU WR WKH V\VWHP�
HTXLSPHQW DQ\ WLPH PDLQWHQDQFH ZRUN LV LQ SURJUHVV�

�� 'R QRW PDNH DQ\ XQDXWKRUL]HG DOWHUDWLRQV WR HTXLSPHQW RU FRPSRQHQWV�

�� %HIRUH ZRUNLQJ RQ HOHFWULFDO V\VWHP�HTXLSPHQW� FKHFN ZLWK YROWPHWHU WR HQVXUH WKDW V\VWHP LV QRW
HQHUJL]HG�

�� &RQVLGHU DOO FLUFXLWV QRW NQRZQ WR EH ″GHDG�″ ″OLYH″ DQG GDQJHURXV DW DOO WLPHV�

��� :KHQ ZRUNLQJ QHDU HOHFWULFLW\� GR QRW XVH PHWDO UXOHV� IODVKOLJKWV PHWDOOLF SHQFLOV� RU DQ\ RWKHU
REMHFWV KDYLQJ H[SRVHG FRQGXFWLQJ PDWHULDO�

��� 'HHQHUJL]H DOO HTXLSPHQW EHIRUH FRQQHFWLQJ RU GLVFRQQHFWLQJ PHWHUV RU WHVW OHDGV�

��� :KHQ FRQQHFWLQJ D PHWHU WR WHUPLQDOV IRU PHDVXUHPHQW� XVH UDQJH KLJKHU WKDQ H[SHFWHG YROWDJH�

��� %HIRUH RSHUDWLQJ HTXLSPHQW RU SHUIRUPLQJ DQ\ WHVWV RU PHDVXUHPHQWV� HQVXUH WKDW IUDPHV RI DOO
PRWRUV DQG VWDUWHU SDQHOV DUH VHFXUHO\ JURXQGHG�
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SAFETY SUMMARY � &RQWLQXHG

��� (QVXUH WKDW DUHD LV ZHOO�YHQWLODWHG ZKHQ XVLQJ FOHDQLQJ FRPSRXQG RU VROYHQW� $YRLG SURORQJHG
EUHDWKLQJ RI IXPHV DQG FRPSRXQG RU VROYHQW FRQWDFW ZLWK VNLQ RU H\HV�
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CHAPTER 1

INTRODUCTION

1-1. SAFETY INTRODUCTION.

1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�
PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

1-2. PURPOSE.

7KLV PDQXDO GLVVHPLQDWHV XS�WR�GDWH LQIRUPDWLRQ IRU HYDOXDWLQJ HOHFWULFDO ZRUNPDQVKLS IRU VXEPDULQH DQG
VXUIDFH VKLS HOHFWULFDO HTXLSPHQW DQG V\VWHPV DQG DSSOLHV WR ERWK QXFOHDU DQG QRQ�QXFOHDU ZRUN� 7KLV PDQXDO
FRQVLVWV RI RQH YROXPH WKDW LQFOXGHV HOHYHQ FKDSWHUV DV IROORZV�

&KDSWHU � � ,QWURGXFWLRQ

&KDSWHU � � 6ROGHUHG &RQQHFWLRQV

&KDSWHU � � &DEOH /XJ 7HUPLQDO ,QVWDOODWLRQ

&KDSWHU � � 6OHHYLQJ ,GHQWLILFDWLR

&KDSWHU � � /RFNLQJ 'HYLFHV

&KDSWHU � � /DFLQJ� 6HL]LQJ DQG 'UHVVLQJ RI &RQGXFWRUV

&KDSWHU � � &OHDQOLQHVV DQG &RUURVLRQ

&KDSWHU � � %XV :RUN

&KDSWHU � � ,QVWUXPHQWDWLRQ

&KDSWHU �� � 0LVFHOODQHRXV (OHFWULFDO &RPSRQHQWV

&KDSWHU �� � 6SUD\WLJKW ,QWHJULW\

7KLV PDQXDO ZDV GHYHORSHG IRU XVH E\ HOHFWULFDO DQG HOHFWURQLF VKRS PHFKDQLFV� HOHFWULFDO LQVSHFWRUV� DQG
FRJQL]DQW WHFKQLFDO FRGH SHUVRQQHO� 7KH FULWHULD FRQWDLQHG KHUHLQ KDV EHHQ EDVHG RQ WKH GDWD IRUPHUO\ FRQWDLQHG
LQ 3RUWVPRXWK 1DYDO 6KLS\DUG 6WDQGDUG �����

7KLV PDQXDO DSSOLHV WR ZRUN RQ D VSHFLIL VKLS RU VKLSV RQO\ ZKHQ LQYRNHG E\ WKH 6KLS 6SHFLILFDWLRQ RU
VLPLODU FRQWUDFWXDO GRFXPHQWV� :KHQ WKH UHTXLUHPHQWV RI WKLV PDQXDO FRQIOLF ZLWK DQRWKHU GRFXPHQW LQYRNHG IRU
SDUWLFXODU HTXLSPHQW RU V\VWHPV �WHFKQLFDO PDQXDO� PDLQWHQDQFH UHTXLUHPHQW� RU RSHUDWLQJ PDQXDO�� WKH UHTXLUH�
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PHQWV VHW IRUWK LQ WKH LQYRNHG GRFXPHQW IRU WKDW HTXLSPHQW RU V\VWHP VKDOO JRYHUQ� 7KLV PDQXDO LV DSSOLFDEOH WR
QHZ FRQVWUXFWLRQ� ROG ZRUN� DQG FRQYHUVLRQ RU DOWHUDWLRQ RI H[LVWLQJ VKLSV�

7KLV PDQXDO FRQVLVWV RI D QXPEHU RI FRORU SKRWRJUDSKV VKRZLQJ SUHIHUUHG� DFFHSWDEOH� DQG XQDFFHSWDEOH FRQ�
GLWLRQV� ,W VKRXOG EH QRWHG WKDW GHWDLOV JLYHQ LQ WKH FRORU SKRWRJUDSKV RI WKLV GRFXPHQW PD\ QRW EH REVHUYHG LQ
EODFN DQG ZKLWH UHSURGXFWLRQV�

1-3. DOCUMENTS AND PUBLICATIONS.

7KH IROORZLQJ GRFXPHQWV DQG SXEOLFDWLRQV DUH UHIHUHQFHG LQ WKLV GRFXPHQW�
*RYHUQPHQW 'RFXPHQWV � &RPPHUFLDO ,WHP 'HVFULSWLRQV

$�$������ 7DSH� /DFLQJ DQG 7\LQJ� 1\ORQ
$�$������ 7DSH� /DFLQJ DQG 7\LQJ� 3RO\HVWHU
$�$������ 7DSH� /DFLQJ DQG 7\LQJ� 7)(�)OXRURFDUERQ
$�$������ 7DSH� /DFLQJ DQG 7\LQJ� *ODVV
$�$������ 7DSH� /DFLQJ DQG 7\LQJ� $UDPLG

*RYHUQPHQW 'RFXPHQWV � 6SHFLILFDWLRQ

0,/�'7/���� 7ZLQH� )LEURXV� ,PSUHJQDWHG� /DFLQJ DQG 7\LQJ
0,/�(���� (OHFWULF 3RZHU (TXLSPHQW� %DVLF 5HTXLUHPHQWV
0,/�<����� <DUQ� &RUG� 6OHHYLQJ� &ORWK DQG 7DSH�*ODVV
0,/�,����� ,QVXODWLRQ 7DSH� (OHFWULFDO *ODVV�)LEHU �5HVLQ�)LOOHG�� DQG &RUG� )LEURXV�*ODVV
0,/�'7/������ 7HUPLQDO� /XJ� 6ROGHU� &RSSHU DQG 3KRVSKRU %URQ]H
0,/�7������ 7HUPLQDOV� (OHFWULFDO /XJ DQG &RQGXFWRU 6SOLFHV� &ULPS�6W\OH

*RYHUQPHQW 'RFXPHQWV � 6WDQGDUGV

0,/�67'���� /RFNLQJ 'HYLFHV
0,/�67'����� (OHFWULFDO 3ODQW ,QVWDOODWLRQ 6WDQGDUG 0HWKRGV IRU 6XUIDFH 6KLSV DQG 6XEPDULQHV
0,/�67'������� (OHFWULF 3ODQW ,QVWDOODWLRQ 6WDQGDUG 0HWKRGV IRU 6XUIDFH 6KLSV DQG 6XEPDULQHV

�&DEOH�
0,/�67'������� (OHFWULF 3ODQW ,QVWDOODWLRQ 6WDQGDUG 0HWKRGV IRU 6XUIDFH 6KLSV DQG 6XEPDULQHV

�(TXLSPHQW�
0,/�67'������� (OHFWULF 3ODQW ,QVWDOODWLRQ 6WDQGDUG 0HWKRGV IRU 6XUIDFH 6KLSV DQG 6XEPDULQHV �&RQ�

QHFWRUV�
2WKHU *RYHUQPHQW 'RFXPHQWV DQG 'UDZLQJV

1$96($ ������������� 5HDFWRU 3ODQW ,QVWUXPHQWDWLRQ DQG &RQWURO (TXLSPHQW 0DLQWHQDQFH
6����±.&�670���� 1670 &KDSWHU ���� (OHFWULF 3ODQW�*HQHUDO

1RQ�*RYHUQPHQW 3XEOLFDWLRQV

1$60����� 6DIHW\ :LULQJ DQG &RWWHU 3LQQLQJ� *HQHUDO 3UDFWLFHV )RU
1)3$ ��( 6WDQGDUG IRU (OHFWULFDO 6DIHW\ LQ WKH :RUNSODFH
26+(&0 2FFXSDWLRQDO� 6DIHW\� +HDOWK DQG (QYLURQPHQW &RQWURO 0DQXDO
6$(�$6���� 7HUPLQDOV� /XJ� 6SOLFHV� &RQGXFWRUV� &ULPS 6W\OH� &RSSHU� *HQHUDO 6SHFLILFDWLR )RU

1-4. DEFINITIONS.

%LUGFDJH� $ GHIHFW LQ VWUDQGHG ZLUH ZKHUH WKH VWUDQGV LQ WKH VWULSSHG SRUWLRQ EHWZHHQ WKH FRYHULQJ RI DQ
LQVXODWHG ZLUH DQG D VROGHUHG FRQQHFWLRQ �RU DQ HQG�WLQQHG OHDG� KDYH VHSDUDWHG IURP WKH QRUPDO OD\ RI WKH
VWUDQGV�

&OLQFKHG�ZLUH WKURXJK FRQQHFWLRQ� $ FRQQHFWLRQ PDGH E\ D ZLUH WKDW LV SDVVHG WKURXJK D KROH LQ D 3& ERDUG�
VXEVHTXHQWO\ IRUPHG RU FOLQFKHG LQ FRQWDFW ZLWK WKH FRQGXFWLYH SDWWHUQ RQ HDFK VLGH RI WKH ERDUG DQG VROGHUHG�
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&RPSOHWH VROGHU MRLQW� $ VROGHUHG FRQQHFWLRQ EHWZHHQ D ZLUH OHDG DQG D WHUPLQDO DUHD ZKHUH WKH VROGHU ZHWV
DQG IRUPV D YRLG�IUHH ILOOH EHWZHHQ WKH ZLUH OHDG DQG WKH FRPSOHWH WHUPLQDO DUHD�

&RUURVLRQ� 7KH GHVWUXFWLRQ RI WKH VXUIDFH RI D PHWDO E\ FKHPLFDO UHDFWLRQ�

&ULPS� )LQDO FRQILJXUDWLR RI D WHUPLQDO EDUUHO IRUPHG E\ WKH FRPSUHVVLRQ RI WHUPLQDO EDUUHO DQG ZLUH�

&ULPS WHUPLQDWLRQ� &RQQHFWLRQ LQ ZKLFK D PHWDO VOHHYH LV VHFXUHG WR D FRQGXFWRU E\ PHFKDQLFDOO\ FULPSLQJ
WKH VOHHYH ZLWK FRPSUHVVLRQ LQ KDQG RU K\GUDXOLF FULPSLQJ WRROV� 6SOLFHV� WHUPLQDOV� DQG PXOWL�FRQWDFW FRQQHFWRUV
DUH W\SLFDO WHUPLQDWLQJ GHYLFHV DWWDFKHG E\ FULPSLQJ�

&ULPSHU� 7KDW SDUW RI WKH FULPSLQJ GLH� XVXDOO\ WKH PRYLQJ SDUW� WKDW LQGHQWV RU FRPSUHVVHV WKH WHUPLQDO EDU�
UHOV� $OVR FDOOHG ,QGHQWHU�

&ULPSLQJ FKDPEHU� $UHD RI D FULPSLQJ WRRO� IRUPHG E\ PDWLQJ WKH DQYLO �QHVW� DQG FULPSHU �LQGHQWRU�� LQ
ZKLFK D FRQWDFW RU WHUPLQDO LV FULPSHG�

&ULPSLQJ GLH� 3RUWLRQ RI WKH FULPSLQJ WRRO WKDW VKDSHV WKH FULPS�

&ULPSLQJ WRRO� 0HFKDQLVP XVHG IRU FULPSLQJ�

,QVXODWHG WHUPLQDO� 6ROGHUOHVV WHUPLQDO ZLWK DQ LQVXODWHG VOHHYH RYHU WKH EDUUHO WR SUHYHQW D VKRUW FLUFXLW LQ
FHUWDLQ LQVWDOODWLRQV�

,QVXODWLRQ FULPS� $UHD RI D WHUPLQDO� VSOLFH� RU FRQWDFW WKDW KDV EHHQ IRUPHG DURXQG WKH LQVXODWLRQ RI WKH ZLUH�

-DFNHW� 2XWHUPRVW OD\HU RI LQVXODWLQJ PDWHULDO RI D FDEOH RU ZLUH�

/XJ WHUPLQDO� $ WHUPLQDO GHVLJQHG WR EH DIIL[HG� XVXDOO\ DW RQH HQG� WR D SRVW� VWXG� FKDVVLV� HWF�� DQG ZLWK
SURYLVLRQ IRU DWWDFKPHQW RI D ZLUH�V� RU VLPLODU HOHFWULFDO FRQGXFWRU�V� LQ RUGHU WR HVWDEOLVK DQ HOHFWULFDO FRQQHF�
WLRQ�

0&0� 7KRXVDQG FLUFXODU PLOV�

1RQZHWWLQJ� &RQGLWLRQ ZKHUHE\ D VXUIDFH KDV FRQWDFWHG PROWHQ VROGHU� EXW KDV KDG QRQH RI WKH VROGHU DGKHUH
WR LW�

6ROGHU IOX[ $ VXEVWDQFH WKDW WUDQVIRUPV D SDVVLYH� FRQWDPLQDWHG PHWDO VXUIDFH LQWR DQ DFWLYH� FOHDQ� VROGHU�
DEOH VXUIDFH�

6ROGHU OXJV� 'HYLFH WR ZKLFK ZLUH LV VHFXUHG E\ VROGHULQJ� 6ROGHU OXJV DUH DWWDFKHG WR D 3& ERDUG� WHUPLQD�
WLRQ VWULS� FKDVVLV� RU HOHFWULFDO FRPSRQHQW�

6XUIDFH PRXQWLQJ� 7KH HOHFWULFDO FRQQHFWLRQ RI FRPSRQHQWV WR WKH VXUIDFH RI D FRQGXFWLYH SDWWHUQ ZLWKRXW
XWLOL]LQJ FRPSRQHQW KROHV�

:LFNLQJ� 'HVROGHULQJ PHWKRG XWLOL]LQJ SUHIOX[H EUDLG RI VWUDQGHG ZLUH RU EUDLG XVHG ZLWK IOX[ 7KH ZLFN
PDWHULDO LV SODFHG RQ WKH VROGHU MRLQW DQG D KHDWHG LURQ WLS LV DSSOLHG WR WKH ZLFN� &DSLOODU\ DFWLRQ GUDZV WKH VRO�
GHU XS LQWR WKH ZLFN PDWHULDO�

:HWWLQJ� 7KH IRUPDWLRQ RI D UHODWLYHO\ XQLIRUP� VPRRWK� XQEURNHQ DQG DGKHUHQW ILO RI VROGHU WR D EDVH PDWH�
ULDO�

:LUH ZUDSSHG FRQQHFWLRQ� $ ZLUH ZUDSSHG FRQQHFWLRQ LV D VROGHUOHVV FRQQHFWLRQ PDGH E\ ZUDSSLQJ EDUH ZLUH
DURXQG D VTXDUH RU UHFWDQJXODU WHUPLQDO ZLWK D SRZHU RU KDQG WRRO�
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CHAPTER 2

SOLDERED CONNECTIONS

2-1. SAFETY INTRODUCTION.

1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�
PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

2-2. GENERAL REQUIREMENTS FOR NEW WORK.

7KLV FKDSWHU SURYLGHV JXLGHOLQHV IRU HYDOXDWLQJ WKH DFFHSWDELOLW\ DQG XQDFFHSWDELOLW\ RI VROGHUHG FRQQHFWLRQV�
:KHQ WKH UHTXLUHPHQWV RI WKLV PDQXDO FRQIOLF ZLWK DQRWKHU GRFXPHQW LQYRNHG IRU SDUWLFXODU HTXLSPHQW RU V\V�
WHPV �WHFKQLFDO PDQXDO� PDLQWHQDQFH UHTXLUHPHQW� RU RSHUDWLQJ PDQXDO�� WKH UHTXLUHPHQWV VHW IRUWK LQ WKH LQYRNHG
GRFXPHQW IRU WKDW HTXLSPHQW RU V\VWHP VKDOO JRYHUQ� 7KLV FKDSWHU LV LQWHQGHG WR VKRZ YDULRXV H[DPSOHV RI
DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQV� +RZHYHU� WKLV FKDSWHU LV QRW LQWHQGHG WR VKRZ HYHU\ H[DPSOH RI DFFHSW�
DEOH DQG XQDFFHSWDEOH FRQGLWLRQV�

����� &RQQHFWRU &XS 6ROGHULQJ � 1HZ :RUN� 7KH IROORZLQJ JHQHUDO FULWHULD VKDOO EH XVHG LQ FRQMXQFWLRQ ZLWK
WKH DFFHSWDEOH�QRW DFFHSWDEOH FULWHULD� 7KLV FULWHULD LV QRW VKRZQ LQ SKRWRV�

D� ,QVXODWLRQ FOHDUDQFH� &OHDUDQFH EHWZHHQ WKH HQG RI WKH LQVXODWLRQ DQG WKH VROGHU RI WKH FRQQHFWLRQ VKDOO EH DV
IROORZV�
�� 0LQLPXP FOHDUDQFH� 7KH LQVXODWLRQ VKDOO QRW EH HPEHGGHG LQ WKH VROGHU MRLQW� 7KH FRQWRXU RI WKH FRQGXF�

WRU VKDOO QRW EH REVFXUHG DW WKH WHUPLQDWLRQ HQG RI WKH LQVXODWLRQ�
�� 0D[LPXP FOHDUDQFH� &OHDUDQFH VKDOO EH OHVV WKDQ WZR ZLUH GLDPHWHUV �LQFOXGLQJ LQVXODWLRQ� RU ���� LQFK�

ZKLFKHYHU LV ODUJHU� EXW VKDOO QRW SHUPLW VKRUWLQJ EHWZHHQ DGMDFHQW FRQGXFWRUV�

E� :LUH VWUDQGV�
�� 1XFOHDU� 7KHUH VKDOO EH QR EURNHQ� FXW� RU QLFNHG VWUDQGV�
�� 1RQ�QXFOHDU � SUHIHUUHG� 7KHUH VKDOO EH QR EURNHQ� FXW� RU QLFNHG VWUDQGV�
�� 1RQ�QXFOHDU � DFFHSWDEOH� 1LFNHG RU EURNHQ VWUDQGV WKDW GR QRW H[FHHG WKH OLPLWV RI 7DEOH ����
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Table 2-1. /HDGV� %URNHQ 6WUDQG /LPLWV

Number of Strands
Maximum Allowable

Nicked or Broken Strands

OHVV WKDQ � �
� � �� �
�� � �� �
�� � �� �
�� � �� �
�� � �� �

�� RU PRUH �

F� ,QVXODWLRQ� ,QVXODWLRQ VKDOO EH FOHDQ DQG XQGDPDJHG�

35()(55(' �/()7 3+272�

&RQGXFWRU LV FRUUHFW VL]H IRU FXS DSSOLFDWLRQ�

6ROGHU FRPSOHWHO\ ILOO WKH FXS DQG IROORZV WKH FRQ�
WRXU RI WKH FXS HQWU\ VORW�

6WUDQGV DUH ZHOO GHILQH EHORZ WKH WRS VXUIDFH RI
WKH FXS�

35()(55(' �5,*+7 3+272�

2QO\ VXIILFLHQW VROGHU KDV EHHQ XVHG WR ILO WKH FXS�

&RQGXFWRU VKRZV QR VLJQ RI ZLFNLQJ� LQGLYLGXDO
VWUDQGV DUH YLVLEOH�

6ROGHU KDV VPRRWK� EULJKW� PHWDOOLF DSSHDUDQFH�

)LJXUH ���� 7\SLFDO &RQQHFWRU &XS 6ROGHULQJ
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$&&(37$%/( �/()7 3+272�

6ROGHU KDV ZLFNHG XS WR� EXW QRW XQGHU WKH LQVXOD�
WLRQ� 1R HYLGHQFH RI VFRUFKLQJ RU HQODUJLQJ RI WKH
LQVXODWLRQ�

$OO VWUDQGV DUH ZLWKLQ FXS DQG IXOO\ VHDWHG�

0D[LPXP VROGHU� KRZHYHU WKH VROGHU GRHV QRW
H[WHQG EH\RQG FXS GLDPHWHU�

$&&(37$%/( �5,*+7 3+272�

&XS KDV EHHQ ³6SRW 7LQQHG´ DV D UHVXOW RI WKH VRO�
GHULQJ LURQ DSSOLFDWLRQ�

0D[LPXP DPRXQW RI VROGHU KDV EHHQ XVHG EXW GRHV
QRW SURMHFW EH\RQG FXS GLDPHWHU�

$&&(37$%/(
0LQLPXP VROGHU �ZLUH ZHOO WLQQHG � ILOOH VWLOO YLV�
LEOH EHWZHHQ ZLUH DQG FXS��

127 $&&(37$%/(
&ROG VROGHU MRLQW�
&KDUDFWHUL]HG E\ SRRU ZHWWLQJ DQG VROGHU WKDW HLWKHU
EHDGV�XS RU KDV D URXJK SLOHG�XS DSSHDUDQFH�
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127 $&&(37$%/(
'LVWXUEHG MRLQW�
5HODWLYH PRWLRQ EHWZHHQ ZLUH DQG WHUPLQDO GXULQJ
VROLGLILFDWLR RI VROGHU WKDW UHVXOWV LQ D MRLQW ZLWK D
IURVW\ DQG JUDQXODWHG DSSHDUDQFH�

127 $&&(37$%/(
%LUGFDJLQJ �VHSDUDWLRQ RI LQGLYLGXDO VWUDQGV��

127 $&&(37$%/(
:LFNLQJ LV HYLGHQW E\ VROGHU H[WHQGLQJ WR DQG
XQGHU LQVXODWLRQ DV HYLGHQFHG E\ HQODUJHG LQVXOD�
WLRQ�

����� %LIXUFDWHG 7HUPLQDO 6ROGHULQJ � 1HZ :RUN� 7KH IROORZLQJ JHQHUDO FULWHULD IRU QHZ ZRUN VKDOO EH XVHG LQ
FRQMXQFWLRQ ZLWK WKH DFFHSWDEOH�QRW DFFHSWDEOH FULWHULD� 7KLV FULWHULD LV QRW VKRZQ LQ SKRWRV�

D� ,QVXODWLRQ FOHDUDQFH� &OHDUDQFH EHWZHHQ WKH HQG RI WKH LQVXODWLRQ DQG WKH VROGHU RI WKH FRQQHFWLRQ VKDOO EH DV
IROORZV�
�� 0LQLPXP FOHDUDQFH� 7KH LQVXODWLRQ VKDOO QRW EH HPEHGGHG LQ WKH VROGHU MRLQW� 7KH FRQWRXU RI WKH FRQGXF�

WRU VKDOO QRW EH REVFXUHG DW WKH WHUPLQDWLRQ HQG RI WKH LQVXODWLRQ�
�� 0D[LPXP FOHDUDQFH� &OHDUDQFH VKDOO EH OHVV WKDQ WZR ZLUH GLDPHWHUV �LQFOXGLQJ LQVXODWLRQ� RU ���� LQFK�

ZKLFKHYHU LV ODUJHU� EXW VKDOO QRW SHUPLW VKRUWLQJ EHWZHHQ DGMDFHQW FRQGXFWRUV�
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E� :LUH VWUDQGV�
�� 1XFOHDU� 7KHUH VKDOO EH QR EURNHQ� FXW� RU QLFNHG VWUDQGV�
�� 1RQ�QXFOHDU � SUHIHUUHG� 7KHUH VKDOO EH QR EURNHQ� FXW� RU QLFNHG VWUDQGV�
�� 1RQ�QXFOHDU � DFFHSWDEOH� 1LFNHG RU EURNHQ VWUDQGV WKDW GR QRW H[FHHG WKH OLPLWV RI 7DEOH ����

F� ,QVXODWLRQ� ,QVXODWLRQ VKDOO EH FOHDQ DQG XQGDPDJHG�

G� :LUH OHDGV� 7KH QXPEHU RI OHDGV VKDOO EH OLPLWHG WR WKUHH SHU WHUPLQDO SRVW� VL[ SHU WHUPLQDO�
35()(55('
*RRG ZHWWLQJ RI WHUPLQDO DQG ZLUH�
,QVXODWLRQ WULPPHG QHDWO\�
6ROGHU LV VPRRWK� EULJKW DQG VKLQ\�

35()(55('
6PRRWK� FOHDQ ILOOH EHWZHHQ FRQGXFWRU DQG WHUPL�
QDO�
6XIILFLHQW DPRXQW RI VROGHU� FRQGXFWRU FOHDUO\ YLV�
LEOH DQG PRXQWHG DW EDVH RI WHUPLQDOV�

)LJXUH ���� %LIXUFDWHG 7HUPLQDO &RQQHFWLRQV
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$&&(37$%/(
2QH WHUPLQDO KDV PLQLPXP VROGHU� WKH RWKHU PD[L�
PXP VROGHU�
0LQLPXP VROGHU� -XVW FRYHUV WKH ZLUH RU OHDG RYHU
WKH H[WHQW RI WKH ZUDS� 6ROGHU VKDOO ZHW WKH WHUPLQDO
DQG ZLUH RU OHDG DQG IRUP D YLVLEOH ILOOHW
0D[LPXP VROGHU� 6KDOO QRW FRPSOHWHO\ REVFXUH WKH
H[WHQW RI WKH ZUDS� 6ROGHU VKDOO ZHW WKH WHUPLQDO
ZLUH RU OHDG� 7KHUH VKDOO EH QR VSLOODJH RI VROGHU
RYHU WKH VLGHV RI WKH WHUPLQDO DOWKRXJK D WKLQ ZHW�
WHG DUHD LV DFFHSWDEOH�

$&&(37$%/(
0D[LPXP DPRXQW RI VROGHU� 3RUWLRQ RI FRQWRXU RI
WKH FRQGXFWRU LV VWLOO YLVLEOH�

127 $&&(37$%/(
2QH WHUPLQDO KDV LQVXIILFLHQW VROGHU� WKH RWKHU KDV
H[FHVVLYH VROGHU�
,QVXIILFLHQW VROGHU� 'RHV QRW FRYHU WKH ZLUH RU OHDG
RYHU H[WHQW RI WKH ZUDS RU ILOOHWLQ LV LQFRPSOHWH�
([FHVVLYH VROGHU� $ EXLOGXS RI VROGHU WKDW FRP�
SOHWHO\ REVFXUHV WKH FRQWRXU RI WKH ZLUH RU OHDG RU
H[WHQW RI WKH ZUDS�
6ROGHU WKDW RYHUIORZ WKH FRQILQH RI WKH FRQQHFWLRQ
DUHD �QRW VKRZQ LQ SKRWR��

127 $&&(37$%/(
&RQWDPLQDWLRQ �VXFK DV IOX RU RWKHU LPSXULWLHV��
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127 $&&(37$%/(
2ULJLQDO OD\ RU WZLVW RI ZLUH QRW PDLQWDLQHG�

����� 7XUUHW 3RVW 6ROGHULQJ � :LUH 7HUPLQDWLRQ � 1HZ :RUN� 7KH IROORZLQJ JHQHUDO FULWHULD IRU QHZ ZRUN VKDOO
EH XVHG LQ FRQMXQFWLRQ ZLWK WKH DFFHSWDEOH�QRW DFFHSWDEOH FULWHULD� 7KLV FULWHULD LV QRW VKRZQ LQ SKRWRJUDSKV�

D� ,QVXODWLRQ FOHDUDQFH� &OHDUDQFH EHWZHHQ WKH HQG RI WKH LQVXODWLRQ DQG WKH VROGHU RI WKH FRQQHFWLRQ VKDOO EH DV
IROORZV�

�� 0LQLPXP FOHDUDQFH� 7KH LQVXODWLRQ VKDOO QRW EH HPEHGGHG LQ WKH VROGHU MRLQW� 7KH FRQWRXU RI WKH FRQGXF�
WRU VKDOO QRW EH REVFXUHG DW WKH WHUPLQDWLRQ HQG RI WKH LQVXODWLRQ�

�� 0D[LPXP FOHDUDQFH� &OHDUDQFH VKDOO EH OHVV WKDQ WZR ZLUH GLDPHWHUV �LQFOXGLQJ LQVXODWLRQ� RU ���� LQFK�
ZKLFKHYHU LV ODUJHU� EXW VKDOO QRW SHUPLW VKRUWLQJ EHWZHHQ DGMDFHQW FRQGXFWRUV�

E� :LUH VWUDQGV�

�� 1XFOHDU� 7KHUH VKDOO EH QR EURNHQ� FXW� RU QLFNHG VWUDQGV�

�� 1RQ�QXFOHDU � SUHIHUUHG� 7KHUH VKDOO EH QR EURNHQ� FXW� RU QLFNHG VWUDQGV�

�� 1RQ�QXFOHDU � DFFHSWDEOH� 1LFNHG RU EURNHQ VWUDQGV WKDW GR QRW H[FHHG WKH OLPLWV RI 7DEOH ����

F� ,QVXODWLRQ� ,QVXODWLRQ VKDOO EH FOHDQ DQG XQGDPDJHG�

G� :LUH ZUDS�

�� :LUH ZUDSV DUH QRUPDOO\ LQVWDOOHG RQ WXUUHW WHUPLQDOV XVLQJ WKH ORZHU JXLGH VORWV�

�� :LUH ZUDSV VKDOO EH LQVWDOOHG LQ WKH VDPH GLUHFWLRQ� L�H�� FORFNZLVH RU FRXQWHUFORFNZLVH� :LUHV VKDOO PDLQ�
WDLQ FRQWDFW ZLWK WKH SRVW IRU WKH IXOO FXUYDWXUH RI WKH ZUDS�

�� 7KH QXPEHU RI ZLUHV VKDOO EH OLPLWHG WR WKUHH SHU VHFWLRQ DQG VL[ SHU WHUPLQDO�
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35()(55('
6XIILFLHQW DPRXQW RI VROGHU�
:LUH VROGHUHG WR EDVH LQ ORZHU JXLGH VORW RI SRVW
�SUHIHUUHG� RU WR WRS VKRXOGHU LQ XSSHU JXLGH VORW RI
SRVW�
:LUH ZHOO GHILQHG
6ROGHU LV FOHDQ� EULJKW DQG VPRRWK� 1R FRQWDPLQD�
WLRQ�
2ULJLQDO OD\ RU WZLVW RI ZLUH KDV EHHQ PDLQWDLQHG�

)LJXUH ���� 7XUUHW 3RVW &RQQHFWLRQV
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$&&(37$%/( �/()7 3+272�
0LQLPXP VROGHU�
6ROGHU WKDW MXVW FRYHUV WKH ZLUH RU OHDG RYHU H[WHQW
RI WKH ZUDS� 6ROGHU VKDOO ZHW WKH WHUPLQDO DQG ZLUH
RU OHDG DQG IRUP D YLVLEOH ILOOHW
$&&(37$%/( �5,*+7 3+272�
0D[LPXP VROGHU�
6ROGHU VKDOO QRW FRPSOHWHO\ REVFXUH WKH H[WHQW RI
WKH ZUDS� 6ROGHU VKDOO ZHW WKH WHUPLQDO DQG ZLUH RU
OHDG� 7KHUH VKDOO EH QR VSLOODJH RI VROGHU RYHU WKH
VLGHV RI WKH WHUPLQDO DOWKRXJK D WKLQ ZHWWHG DUHD LV
DFFHSWDEOH�

127 $&&(37$%/(
,QVXIILFLHQW VROGHU�
6ROGHU GRHV QRW FRYHU WKH ZLUH RU OHDG RYHU H[WHQW
RI WKH ZUDS RU ILOOHWLQ LV LQFRPSOHWH�

127 $&&(37$%/(
([FHVV VROGHU�
$ EXLOGXS RI VROGHU WKDW FRPSOHWHO\ REVFXUHV WKH
FRQWRXU RI WKH ZLUH RU OHDG RYHU H[WHQW RI WKH ZUDS�
6ROGHU WKDW RYHUIORZ WKH FRQILQH RI WKH FRQQHFWLRQ
DUHD �QRW VKRZQ LQ SKRWR��
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����� 7XUUHW 3RVW 6ROGHULQJ � &RPSRQHQW 7HUPLQDWLRQ � 1HZ :RUN� )LJXUH ��� LOOXVWUDWHV WKH JHQHUDO FULWHULD
IRU QHZ ZRUN WKDW VKDOO EH XVHG LQ FRQMXQFWLRQ ZLWK WKH DFFHSWDEOH�QRW DFFHSWDEOH FULWHULD� 7KLV FULWHULD LV QRW
VKRZQ LQ WKH SKRWRJUDSKV�

D� /HDG ZUDS�
�� &RPSRQHQW OHDGV DUH QRUPDOO\ LQVWDOOHG RQ WXUUHW WHUPLQDOV XVLQJ WKH XSSHU JXLGH VORWV�
�� /HDG ZUDSV VKDOO EH LQVWDOOHG LQ WKH VDPH GLUHFWLRQ� L�H�� FORFNZLVH RU FRXQWHUFORFNZLVH� /HDGV VKDOO PDLQ�

WDLQ FRQWDFW ZLWK WKH SRVW IRU WKH IXOO FXUYDWXUH RI WKH ZUDS�
�� 7KH QXPEHU RI OHDGV VKDOO EH OLPLWHG WR WKUHH SHU VHFWLRQ DQG VL[ SHU WHUPLQDO�

)LJXUH ���� 7\SLFDO &RPSRQHQW 7HUPLQDWLRQV

6�����$��*<'����

����

Downloaded from http://www.everyspec.com



35()(55('
&RPSRQHQW OHDG VROGHUHG WR EDVH LQ ORZHU JXLGH
VORW RI SRVW RU WR WRS VKRXOGHU LQ XSSHU JXLGH VORW
RI SRVW�
&RPSRQHQW FHQWHUHG EHWZHHQ WHUPLQDOV DQG VHDWHG
IOXV RQ ERDUGV�
/HDGV QRW XQGHU WHQVLRQ � FRPSRQHQW OHDGV IRUP D
VOLJKW ORRS WR RIIVHW FRPSRQHQW ERG\ IURP WHUPLQDO
FHQWHUOLQH�
,W PD\ EH LPSRVVLEOH WR LQFOXGH DOORZDQFH IRU VWUHVV
UHOLHI ZKHQ PRXQWLQJ FRPSRQHQWV EHFDXVH RI
HTXLSPHQW PHFKDQLFDO GHVLJQ� ,Q WKHVH FDVHV WKH
FRPSRQHQW VKRXOG EH PRXQWHG LQ WKH VDPH PDQQHU
DV WKH H[LVWLQJ FRPSRQHQW�

35()(55(' �18&/($5�
6ROGHU LV QHDW DQG EULJKW� VXIILFLHQW WR FRYHU OHDG
DQG ³IHDWKHUV´ RXW RQ WHUPLQDO SRVW� )LOOHW LV FRP�
SOHWH�
&RPSRQHQW OHDG LV FOHDQ DQG ZHOO WLQQHG�
3LJWDLO LV PDQGDWRU\ IRU QXFOHDU ZRUN�

35()(55(' �121�18&/($5�
6ROGHU LV QHDW DQG EULJKW� VXIILFLHQW WR FRYHU OHDG
DQG ³IHDWKHUV´ RXW RQ WHUPLQDO SRVW� )LOOHW LV FRP�
SOHWH�
&RPSRQHQW OHDG LV FOHDQ DQG ZHOO WLQQHG�
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$&&(37$%/(
0LQLPXP VROGHU�
6ROGHU WKDW MXVW FRYHUV WKH ZLUH RU OHDG RYHU H[WHQW
RI WKH ZUDS� 6ROGHU VKDOO ZHW WKH WHUPLQDO DQG ZLUH
RU OHDG DQG IRUP D YLVLEOH ILOOHW

$&&(37$%/(
0D[LPXP VROGHU�
6ROGHU VKDOO QRW FRPSOHWHO\ REVFXUH WKH H[WHQW RI
WKH ZUDS� 6ROGHU VKDOO ZHW WKH WHUPLQDO DQG ZLUH RU
OHDG� 7KHUH VKDOO EH QR VSLOODJH RI VROGHU RYHU WKH
VLGHV RI WKH WHUPLQDO DOWKRXJK D WKLQ ZHWWHG DUHD LV
DFFHSWDEOH�

127 $&&(37$%/(
,QVXIILFLHQW VROGHU�
6ROGHU GRHV QRW FRYHU WKH ZLUH RU OHDG RYHU H[WHQW
RI WKH ZUDS RU ILOOHWLQ LV LQFRPSOHWH�
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127 $&&(37$%/(
([FHVV VROGHU�
$ EXLOGXS RI VROGHU WKDW FRPSOHWHO\ REVFXUHV WKH
FRQWRXU RI WKH ZLUH RU OHDG RYHU H[WHQW RI WKH ZUDS�
6ROGHU WKDW RYHUIORZ WKH FRQILQH RI WKH FRQQHFWLRQ
DUHD �QRW VKRZQ LQ SKRWR��

����� +RRN 7HUPLQDO 6ROGHULQJ � 1HZ :RUN� 7KH IROORZLQJ JHQHUDO FULWHULD VKDOO EH XVHG LQ FRQMXQFWLRQ ZLWK
WKH DFFHSWDEOH�QRW DFFHSWDEOH FULWHULD� 7KLV FULWHULD LV QRW VKRZQ LQ SKRWRJUDSKV�

D� ,QVXODWLRQ FOHDUDQFH� &OHDUDQFH EHWZHHQ WKH HQG RI WKH LQVXODWLRQ DQG WKH VROGHU RI WKH FRQQHFWLRQ VKDOO EH DV
IROORZV�
�� 0LQLPXP FOHDUDQFH� 7KH LQVXODWLRQ VKDOO QRW EH HPEHGGHG LQ WKH VROGHU MRLQW� 7KH FRQWRXU RI WKH FRQGXF�

WRU VKDOO QRW EH REVFXUHG DW WKH WHUPLQDWLRQ HQG RI WKH LQVXODWLRQ�
�� 0D[LPXP FOHDUDQFH� &OHDUDQFH VKDOO EH OHVV WKDQ WZR ZLUH GLDPHWHUV �LQFOXGLQJ LQVXODWLRQ� RU ���� LQFK�

ZKLFKHYHU LV ODUJHU� EXW VKDOO QRW SHUPLW VKRUWLQJ EHWZHHQ DGMDFHQW FRQGXFWRUV�

E� :LUH VWUDQGV�
�� 1XFOHDU� 7KHUH VKDOO EH QR EURNHQ� FXW� RU QLFNHG VWUDQGV�
�� 1RQ�QXFOHDU � SUHIHUUHG� 7KHUH VKDOO EH QR EURNHQ� FXW� RU QLFNHG VWUDQGV�
�� 1RQ�QXFOHDU � DFFHSWDEOH� 1LFNHG RU EURNHQ VWUDQGV WKDW GR QRW H[FHHG WKH OLPLWV RI 7DEOH ����

F� ,QVXODWLRQ� ,QVXODWLRQ VKDOO EH FOHDQ DQG XQGDPDJHG�

G� :LUH OHDGV� 7KHUH VKDOO EH QR PRUH WKDQ WKUHH FRQGXFWRUV IRU HDFK WHUPLQDO� :LUHV VKDOO EH ZUDSSHG GLUHFWO\
WR WKH WHUPLQDO DQG QRW RQ SULRU ZUDSSHG ZLUHV�

)LJXUH ���� +RRN 7HUPLQDO � :LUH :UDS /LPLWDWLRQV
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35()(55('
&RUUHFW DPRXQW RI VROGHU XVHG� ZLUH LV FOHDUO\
GHILQHG
6ROGHU LV VPRRWK� EULJKW� DQG VKLQ\�

$&&(37$%/(
0LQLPXP VROGHU�
6ROGHU WKDW MXVW FRYHUV WKH ZLUH RU OHDG RYHU WKH
H[WHQW RI WKH ZUDS� 6ROGHU VKDOO ZHW WKH WHUPLQDO
ZLUH RU OHDG DQG IRUP D YLVLEOH ILOOHW

$&&(37$%/(
0D[LPXP VROGHU�
6ROGHU VKDOO QRW FRPSOHWHO\ REVFXUH WKH H[WHQW RI
WKH ZUDS� 6ROGHU VKDOO ZHW WKH WHUPLQDO DQG ZLUH RU
OHDG�
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127 $&&(37$%/(
,QVXIILFLHQW VROGHU�
6ROGHU GRHV QRW FRYHU WKH ZLUH RU OHDG RYHU WKH
H[WHQW RI WKH ZUDS RU ILOOHWLQ LV LQFRPSOHWH�

127 $&&(37$%/(
([FHVV VROGHU�
$ EXLOGXS RI VROGHU WKDW FRPSOHWHO\ REVFXUHV WKH
FRQWRXU RI WKH ZLUH RU OHDG RU H[WHQW RI WKH ZUDS�
6ROGHU WKDW RYHUIORZ WKH FRQILQH RI WKH FRQQHFWLRQ
DUHD �QRW VKRZQ LQ SKRWRV��

����� 3LHUFHG RU 3HUIRUDWHG 7HUPLQDOV � 1HZ :RUN� 7KH IROORZLQJ JHQHUDO FULWHULD IRU QHZ ZRUN VKDOO EH XVHG
LQ FRQMXQFWLRQ ZLWK WKH DFFHSWDEOH�QRW DFFHSWDEOH FULWHULD� 7KLV FULWHULD LV QRW VKRZQ LQ SKRWRJUDSKV�

D� ,QVXODWLRQ FOHDUDQFH� &OHDUDQFH EHWZHHQ WKH HQG RI WKH LQVXODWLRQ DQG WKH VROGHU RI WKH FRQQHFWLRQ VKDOO EH DV
IROORZV�

�� 0LQLPXP FOHDUDQFH� 7KH LQVXODWLRQ VKDOO QRW EH HPEHGGHG LQ WKH VROGHU MRLQW� 7KH FRQWRXU RI WKH FRQGXF�
WRU VKDOO QRW EH REVFXUHG DW WKH WHUPLQDWLRQ HQG RI WKH LQVXODWLRQ�

�� 0D[LPXP FOHDUDQFH� &OHDUDQFH VKDOO EH OHVV WKDQ WZR ZLUH GLDPHWHUV �LQFOXGLQJ LQVXODWLRQ� RU ���� LQFK�
ZKLFKHYHU LV ODUJHU� EXW VKDOO QRW SHUPLW VKRUWLQJ EHWZHHQ DGMDFHQW FRQGXFWRUV�

E� :LUH VWUDQGV�

�� 1XFOHDU� 7KHUH VKDOO EH QR EURNHQ� FXW� RU QLFNHG VWUDQGV�

�� 1RQ�QXFOHDU � SUHIHUUHG� 7KHUH VKDOO EH QR EURNHQ� FXW� RU QLFNHG VWUDQGV�

�� 1RQ�QXFOHDU � DFFHSWDEOH� 1LFNHG RU EURNHQ VWUDQGV WKDW GR QRW H[FHHG WKH OLPLWV RI 7DEOH ����

F� ,QVXODWLRQ� ,QVXODWLRQ VKDOO EH FOHDQ DQG XQGDPDJHG�
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35()(55('
*RRG ZHWWLQJ� VROGHU ³IHDWKHUV´ RXW WR VPRRWK HGJH�
/HDG ZLUH KDV JRRG ZHWWLQJ WR WHUPLQDO�
6ROGHU LV VPRRWK� EULJKW� DQG VKLQ\�
:LUH OHDG LV FOHDUO\ RXWOLQHG�

$&&(37$%/( �/()7 3+272�
0LQLPXP VROGHU�
6ROGHU WKDW MXVW FRYHUV WKH ZLUH RU OHDG RYHU WKH
H[WHQW RI WKH ZUDS� 6ROGHU VKDOO ZHW WKH WHUPLQDO
ZLUH RU OHDG DQG IRUPV D YLVLEOH ILOOHW
$&&(37$%/( �5,*+7 3+272�
0D[LPXP VROGHU�
6ROGHU VKDOO QRW FRPSOHWHO\ REVFXUH WKH H[WHQW RI
WKH ZUDS� 6ROGHU VKDOO ZHW WKH WHUPLQDO DQG ZLUH RU
OHDG�

)LJXUH ���� 3LHUFHG RU 3HUIRUDWHG 7HUPLQDOV � :LUH :UDS /LPLWV
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127 $&&(37$%/(
,QVXIILFLHQW VROGHU�
6ROGHU GRHV QRW FRYHU WKH ZLUH RU OHDG RYHU WKH
H[WHQW RI WKH ZUDS RU ILOOHWLQ LV LQFRPSOHWH�

127 $&&(37$%/(
([FHVV VROGHU�
$ EXLOGXS RI VROGHU WKDW FRPSOHWHO\ REVFXUHV WKH
FRQWRXU RI WKH ZLUH RU OHDG RU H[WHQW RI WKH ZUDS�
6ROGHU WKDW RYHUIORZ WKH FRQILQH RI WKH FRQQHFWLRQ
DUHD�

����� 3ULQWHG &LUFXLW %RDUG 6ROGHULQJ � 6WUDLJKW 7KURXJK 0HWKRG � 1HZ :RUN�
35()(55('
6ROGHU ILOOH DURXQG OHDG LV ��� SHUFHQW FRPSOHWH�
6ROGHU KDV D VPRRWK� EULJKW PHWDOOLF DSSHDUDQFH�
1R YRLG DUHDV RU SLQKROHV� 6ROGHU IOR DQG ZHWWLQJ
DFWLRQ LV JRRG�
/HDG FRQWRXU LV ZHOO GHILQHG �/HDG VKDOO SURWUXGH
WKURXJK FLUFXLW ERDUG DSSUR[LPDWHO\ ���� LQFK��
$&&(37$%/( �1RW 6KRZQ LQ 3KRWRV�
0LQLPXP 6ROGHU � VROGHU LV PLQLPXP EXW VWLOO SUR�
YLGHV FRPSOHWH ILOOH DURXQG OHDG DQG FRPSOHWH FRY�
HUDJH RI SDG� 1R YRLG DUHDV RU SLQKROHV�
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$&&(37$%/(
0D[LPXP VROGHU EXW OHDG LV YLVLEOH�

$&&(37$%/(
6PDOO VXUIDFH LPSHUIHFWLRQV DURXQG SHULSKHU\ RI
FLUFXLW SDG�

$&&(37$%/(
0LQRU VXUIDFH LPSHUIHFWLRQV�

$&&(37$%/(
&RPSRQHQW IOXV ZLWK ERDUG XQOHVV RWKHUZLVH VSHFL�
ILH E\ WKH GHVLJQ� 3DUWV GLVVLSDWLQJ RQH ZDWW RU
PRUH VKRXOG EH PRXQWHG VR WKDW WKH ERG\ RI WKH
SDUW LV QRW LQ GLUHFW FRQWDFW ZLWK WKH ERDUG�
&RPSRQHQW FHQWHUHG EHWZHHQ FRQQHFWLRQ SRLQWV
�SUHIHUUHG�� ,I FRPSRQHQW LV RII�FHQWHU� HQVXUH WKDW
OHDG EHQG FULWHULD LV QRW YLRODWHG �UHIHU WR SDUDJUDSK
�������
/HDG ZLUH VWUDLJKW IURP FRPSRQHQW DQG EHQW DW
��±GHJUHH DQJOH LQWR ERDUG�

6�����$��*<'����

����

Downloaded from http://www.everyspec.com



127 $&&(37$%/(
,QVXIILFLHQW VROGHU�
,QFRPSOHWH ILOOHW�YRL DUHDV�

127 $&&(37$%/(
&ROG VROGHU MRLQW�
127 $&&(37$%/( �1RW 6KRZQ LQ 3KRWRV�
([FHVVLYH KHDW� DV HYLGHQFHG E\ FRQGLWLRQV VXFK DV
GDPDJH WR SODWHG WKURXJK KROHV� VFRUFKHG ERDUG� RU
IORZLQ RI HSR[\ ELQGHU PDWHULDO�

����� 3ULQWHG &LUFXLW %RDUG 6ROGHULQJ � &OLQFKHG 7\SH 0HWKRG � 1HZ :RUN�
35()(55('
/HDG LV FOLQFKHG LQ OLQH ZLWK WKH FLUFXLW SDWK�
/HDG LV FOLQFKHG IOXV WR FLUFXLW�
/HDG LV DSSUR[LPDWHO\ RQH UDGLXV ORQJ�

$&&(37$%/(
/HDG LV DSSUR[LPDWHO\ RQH UDGLXV ORQJ�
/HDG LV FOLQFKHG IOXV WR FLUFXLW�
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$&&(37$%/(
/HDG FOLQFKHG LQ OLQH ZLWK FLUFXLW SDWK�
%HQW RYHU SRUWLRQ RI OHDG LV QRW PRUH WKDQ RQH SDG
GLDPHWHU ORQJ�
/HDG LV FOLQFKHG IOXV WR FLUFXLW�

35()(55('
1R YRLG DUHDV RU VXUIDFH LPSHUIHFWLRQV�
��� SHUFHQW VROGHU ILOOH DURXQG OHDG�
6ROGHU FRYHUV OHDG DQG IHDWKHUV RXW WR D WKLQ HGJH
RQ FLUFXLW SDWK�
6ROGHU KDV VPRRWK� EULJKW PHWDOOLF DSSHDUDQFH�
&RQWRXU RI OHDG FOHDUO\ GHILQHG
$&&(37$%/( �1RW 6KRZQ LQ 3KRWRV�
0LQLPXP VROGHU � VROGHU LV PLQLPXP EXW VWLOO SUR�
YLGHV FRPSOHWH ILOOH DURXQG OHDG DQG FRPSOHWH FRY�
HUDJH RI SDG� 1R YRLG DUHDV RU SLQKROHV�

$&&(37$%/(
0D[LPXP VROGHU EXW OHDG LV YLVLEOH�

127 $&&(37$%/(
/HDG H[WHQGV EH\RQG HGJH RI FLUFXLW SDWWHUQ�
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127 $&&(37$%/(
/HDG LV PRUH WKDQ RQH SDG GLDPHWHU ORQJ�

127 $&&(37$%/(
,QVXIILFLHQW VROGHU� ,QFRPSOHWH ILOOHW�YRL DUHD�
127 $&&(37$%/( �1RW 6KRZQ LQ 3KRWRV�
([FHVVLYH KHDW� DV HYLGHQFHG E\ FRQGLWLRQV VXFK DV
GDPDJH WR SODWHG WKURXJK KROHV� VFRUFKHG ERDUG� RU
IORZLQ RI HSR[\ ELQGHU PDWHULDO�

2-3. SOLDERING - GENERAL REQUIREMENTS - OLD WORK.

2OG ZRUN LV QRW DFFHSWDEOH IRU DQ\ RI IROORZLQJ JHQHUDO FRQGLWLRQV LQ DGGLWLRQ WR VSHFLIL FRQGLWLRQV GHILQH
LQ HDFK VHFWLRQ�

D� 1LFNHG RU EURNHQ VWUDQGV WKDW H[FHHG WKH OLPLWV RI 7DEOH ����

E� %LUGFDJLQJ �UHIHU WR SDUDJUDSK �������

F� &RQGLWLRQV WKDW SHUPLW VKRUWLQJ EHWZHHQ DGMDFHQW FRQGXFWRUV RU FRQGXFWLYH PDWHULDO� VXFK DV�
�� ([FHVVLYH LQVXODWLRQ FOHDUDQFH
�� 'DPDJHG�EXUQW LQVXODWLRQ

G� &ROG VROGHU MRLQW �UHIHU WR SDUDJUDSK �������

H� 'LVWXUEHG MRLQW �UHIHU WR SDUDJUDSK �������

I� &RQWDPLQDWLRQ �UHIHU WR SDUDJUDSK �������

J� ([FHVVLYH SLJWDLO� ZKLFK LV GHILQH DV IROORZV�
�� 1XFOHDU� $Q\ SLJWDLO WKDW SHUPLWV VKRUWLQJ EHWZHHQ DGMDFHQW FRQGXFWRUV RU FRQGXFWLYH PDWHULDO�
�� 1RQ�QXFOHDU � HOHFWULFDO� $Q\ SLJWDLO WKDW SHUPLWV VKRUWLQJ EHWZHHQ DGMDFHQW FRQGXFWRUV RU FRQGXFWLYH

PDWHULDO�
�� 1RQ�QXFOHDU � HOHFWURQLF� $Q\ SLJWDLO WKDW H[FHHGV QHZ ZRUN FULWHULD�

K� ([FHVVLYH VROGHU WKDW SHUPLWV VKRUWLQJ RU JURXQGLQJ RU WKDW YLRODWHV FUHHSDJH DQG FOHDUDQFH UHTXLUHPHQWV�

����� %LIXUFDWHG 7HUPLQDO 6ROGHULQJ � 2OG :RUN� 2OG ZRUN VKDOO EH HYDOXDWHG WR WKH JHQHUDO FULWHULD IRU ROG
ZRUN DQG WKH IROORZLQJ FULWHULD�
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$&&(37$%/(
3RVW VOLJKWO\ EHQW� QR HYLGHQFH RI FUDFNLQJ�

127 $&&(37$%/(
3RVW H[FHVVLYHO\ EHQW�
3RVW FUDFNHG �QRW VKRZQ LQ SKRWR��

127 $&&(37$%/(
,QVXIILFLHQW VROGHU� ,QFRPSOHWH ILOOHW

����� 7XUUHW 3RVW 6ROGHULQJ � :LUH 7HUPLQDWLRQ DQG &RPSRQHQW 7HUPLQDWLRQ � 2OG :RUN� 2OG ZRUN VKDOO EH
HYDOXDWHG WR WKH JHQHUDO FULWHULD IRU ROG ZRUN DQG WKH IROORZLQJ FULWHULD�

D� &ULWHULD IRU XQDFFHSWDELOLW\ QRW VKRZQ LQ WKH IROORZLQJ SKRWRJUDSKV LQFOXGHV�
��� :LUH ZUDS OHVV WKDQ ����GHJUHH WXUQ�

��� &UDFNHG FRPSRQHQW OHDG�

��� &RPSRQHQW RIIVHW IURP FHQWHU WR VXFK D GHJUHH WKDW FRPSRQHQW LQWHUIHUHV ZLWK SURSHU VROGHUHG FRQQHFWLRQ
WR LWV WHUPLQDO�
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127 $&&(37$%/( �:,5( 7(50,1$7,21�
,QVXIILFLHQW VROGHU� ,QFRPSOHWH ILOOHW

127 $&&(37$%/( �&20321(17 7(50,1$�
7,21�
,QVXIILFLHQW VROGHU� ,QFRPSOHWH ILOOHW

����� &RQQHFWRU &XS 6ROGHULQJ DQG +RRN 7HUPLQDO 6ROGHULQJ � 2OG :RUN�
2OG ZRUN VKDOO EH HYDOXDWHG WR WKH JHQHUDO FULWHULD IRU ROG ZRUN DQG WKH IROORZLQJ FULWHULD�

D� &ULWHULD IRU XQDFFHSWDELOLW\ QRW VKRZQ LQ WKH IROORZLQJ SKRWRJUDSKV LQFOXGHV�
�� &RQGXFWRU WRR ELJ IRU FXS DSSOLFDWLRQ�
�� $OO VWUDQGV QRW LQ FXS�
�� :LUH ZUDS WKDW LV OHVV WKDQ �� GHJUHHV�

127 $&&(37$%/( �&211(&725 &83�
,QVXIILFLHQW VROGHU� ,QFRPSOHWH ILOOHW

6�����$��*<'����

����

Downloaded from http://www.everyspec.com



127 $&&(37$%/( �+22. 7(50,1$/�
,QVXIILFLHQW VROGHU� ,QFRPSOHWH ILOOHW

����� 3LHUFHG RU 3HUIRUDWHG 7HUPLQDOV � 2OG :RUN� 2OG ZRUN VKDOO EH HYDOXDWHG WR WKH JHQHUDO FULWHULD IRU ROG
ZRUN DQG WKH IROORZLQJ FULWHULD�

)LJXUH ���� ([DPSOHV RI $FFHSWDEOH 3LHUFHG RU 3HUIRUDWHG 7HUPLQDWLRQV
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127 $&&(37$%/(
,QVXIILFLHQW VROGHU� ,QFRPSOHWH ILOOHW

����� 3ULQWHG &LUFXLW %RDUG 6ROGHULQJ � 6WUDLJKW 7KURXJK 0HWKRG DQG &OLQFKHG 7\SH 0HWKRG � 2OG :RUN� 2OG
ZRUN VKDOO EH HYDOXDWHG WR WKH JHQHUDO FULWHULD IRU ROG ZRUN DQG WKH IROORZLQJ FULWHULD�

D� &ULWHULD IRU XQDFFHSWDELOLW\ QRW VKRZQ LQ WKH IROORZLQJ SKRWRJUDSKV LQFOXGHV�

�� ([FHVVLYH OHDG SURWUXVLRQ WKDW PD\ FDXVH VKRUWLQJ�

�� ([FHVVLYH KHDW� DV HYLGHQFHG E\ FRQGLWLRQV VXFK DV GDPDJH WR SODWHG WKURXJK KROHV� VFRUFKHG ERDUG� RU
IORZLQ RI HSR[\ ELQGHU PDWHULDO�

127 $&&(37$%/(
,QVXIILFLHQW VROGHU� ,QFRPSOHWH ILOOHW
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127 $&&(37$%/(
,QVXIILFLHQW VROGHU� ,QFRPSOHWH ILOOHW
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CHAPTER 3

CABLE LUG TERMINAL INSTALLATION

3-1. SAFETY INTRODUCTION.
1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�

PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

3-2. CABLE LUG TERMINALS - GENERAL REQUIREMENTS - NEW WORK.
7KLV FKDSWHU SURYLGHV JXLGHOLQHV IRU HYDOXDWLQJ WKH DFFHSWDELOLW\ DQG XQDFFHSWDELOLW\ RI FULPS W\SH FDEOH OXJ

WHUPLQDO LQVWDOODWLRQ IRU FRPSOHWLQJ FDEOH FRQQHFWLRQV� :KHQ WKH UHTXLUHPHQWV RI WKLV PDQXDO FRQIOLF ZLWK
DQRWKHU GRFXPHQW LQYRNHG IRU SDUWLFXODU HTXLSPHQW RU V\VWHPV �WHFKQLFDO PDQXDO� PDLQWHQDQFH UHTXLUHPHQW� RU
RSHUDWLQJ PDQXDO�� WKH UHTXLUHPHQWV VHW IRUWK LQ WKH LQYRNHG GRFXPHQW IRU WKDW HTXLSPHQW RU V\VWHP VKDOO JRY�
HUQ� 7KLV FKDSWHU LV LQWHQGHG WR VKRZ YDULRXV H[DPSOHV RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQV� +RZHYHU� WKLV
FKDSWHU LV QRW LQWHQGHG WR VKRZ HYHU\ H[DPSOH RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQ� &DEOH OXJ WHUPLQDOV WKDW
DUH LQVWDOOHG RQ QHZ ZRUN RU DV UHSODFHPHQWV IRU FDEOH WHUPLQDWLRQV RQ H[LVWLQJ ZRUN VKDOO FRQIRUP WR 0,/�7�
����� �VROGHUOHVV W\SH�� 6$(�$6���� �LQVXODWHG EDUUHO VROGHUOHVV W\SH�� DQG 0,/�'7/������ �VROGHU W\SH�� 7KH
XVH RI PHFKDQLFDO FRQQHFWRUV IRU FDEOH WHUPLQDWLRQV KDV EHHQ GLVFRQWLQXHG ZLWK WKH ODWHVW UHYLVLRQ RI 0,/�7�
����� DQG WKH LVVXDQFH RI 0,/�67'������ 3UREOHPV H[SHULHQFHG ZLWK PHFKDQLFDO FRQQHFWRUV KDYH UHVXOWHG LQ
WKH DGRSWLRQ RI FRPSUHVVLRQ �FULPS� W\SH FRQQHFWRUV DV WKH SUHIHUUHG FDEOH WHUPLQDWLRQ PHWKRG�

7R DVVXUH WKH FRPSUHVVLRQ FRQQHFWLRQ IRU FDEOH WHUPLQDWLRQV� WKH FULPSLQJ WRRO XVHG IRU WHUPLQDWLQJ VKDOO
KDYH IHDWXUHV WKDW ZLOO SUHYHQW EDG FRQQHFWLRQV� %XLOW�LQ LQVSHFWLRQ IHDWXUHV IRU WKH FULPSLQJ WRRO VKDOO LQFOXGH
WKH IROORZLQJ�

D� 2QH F\FOH �SRVLWLYH� PHFKDQLVP WKDW JXDUDQWHHV IXOO FRPSUHVVLRQ EHIRUH UHOHDVH�

E� 8VH RI GLH FRGH HPERVVLQJ VR WKDW D SRVLWLYH LQVSHFWLRQ IHDWXUH SURYLGHV YLVXDO LQGLFDWLRQ WKDW WKH FRUUHFW
LQVWDOOLQJ GLH ZDV XVHG�

����� 8QLQVXODWHG /XJV � 1HZ :RUN� 7KH IROORZLQJ LQVSHFWLRQ FULWHULD IRU XQLQVXODWHG OXJV LV 35()(55('�

D� :LUH LQVXODWLRQ EXWWV DJDLQVW OXJ RI EDUUHO�

E� &ULPS LV LQ FHQWHU RI EDUUHO� 8QOHVV VSHFLILFDOO DGGUHVVHG E\ WKH OXJ PDQXIDFWXUHU� OXJV ZKRVH EDUUHOV KDYH
VHDPV VKDOO EH FULPSHG RQ WKH VHDP� DQG OXJV ZKRVH EDUUHOV DUH VHDPOHVV VKDOO EH FULPSHG RQ WKH WRS�

F� /XJ LV SURSHU VL]H IRU FRQGXFWRU�
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G� &RQGXFWRU IOXV ZLWK HQG RI EDUUHO�EXWWV DJDLQVW REVHUYDWLRQ KROH�

H� 1R EURNHQ RU QLFNHG VWUDQGV�

J� ,QVXODWLRQ LV QRW FXW RU GDPDJHG�

K� )ODVKLQJ UHPRYHG �GLH�SUHVV OXJV��

L� 'LH &RGH 1R� HPERVVHG RQ OXJ �GLH�SUHVV OXJV��
35()(55(' �&5,03�
7RRO 8VHG� $03 �����

35()(55('
7RRO 8VHG� :7���� �0�

35()(55('
7RRO 8VHG� :7����

35()(55('
7RRO 8VHG� 7%0��

35()(55('
7RRO 8VHG� 7%0��

35()(55('
7RRO 8VHG� 7%0��
7RRO 8VHG� 7%0�� �5HYHUVH 6LGH�
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35()(55('
7RRO 8VHG� 7%0��
7RRO 8VHG� 7%0�� �5HYHUVH 6LGH�

35()(55('
7RRO 8VHG� �� 7RQ +\GUDXOLF
�1RWH WKDW WKH HPERVVHG GLH FRGH 1R����LQ WKLV
VDPSOH��

$&&(37$%/(
&ULPS RII�FHQWHU EXW VWLOO WRWDOO\ RQ EDUUHO�

35()(55('
7RRO XVHG� 6TXDUH ' 9&��)7 :LUH VL]H� ���
0&0

35()(55('
7RRO XVHG� 6TXDUH ' 9&��)7 :LUH VL]H� ���
0&0

35()(55('
7RRO XVHG� 6TXDUH ' 9&��)7 :LUH VL]H� ���
0&0

7KH IROORZLQJ FULWHULD DUH $&&(37$%/( IRU XQLQVXODWHG OXJ LQVWDOODWLRQV�

D� ,QVXODWLRQ FOHDUDQFH ZLWKLQ WKH IROORZLQJ OLPLWV�
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�� 1XFOHDU� ,QVXODWLRQ LV ZLWKLQ ����″ RI� EXW GRHV QRW H[WHQG LQWR EDUUHO�
�� 1RQ�QXFOHDU� ,QVXODWLRQ LV ZLWKLQ WKH OLPLWV RI 7DEOH ���� EXW GRHV QRW H[WHQG LQWR WKH EDUUHO�

Table 3-1. 0D[LPXP ,QVXODWLRQ &OHDUDQFH
Wire Size Maximum Insulation Clearance

%HORZ ����� FP ���� LQFKHV
����� � ����� FP ��� LQFKHV
$ERYH ����� FP ��� LQFKHV

E� 1LFNHG RU EURNHQ VWUDQGV�
�� 1XFOHDU� 1RQH�
�� 1RQ�QXFOHDU� :LWKLQ WKH OLPLWV RI 7DEOH ����
�� :LUHV RU FDEOHV FDUU\LQJ ��� 9ROWV RU PRUH DUH DOORZHG QR EURNHQ VWUDQGV�

F� 6KDUS HGJHV RI IODVKLQ URXQGHG �GLH SUHVV OXJV��

G� &RQGXFWRU H[WHQGV EH\RQG HQG RI EDUUHO� EXW GRHV QRW LQWHUIHUH ZLWK LQVWDOODWLRQ RI IDVWHQHU RU RWKHU OXJV �VHH
)LJXUH �����
�� 1XFOHDU� 7KH FULWHULD LV UHVWULFWHG WR D PD[LPXP RI ����″�

127 $&&(37$%/(
&ULPS QRW WRWDOO\ RQ EDUUHO RI OXJ�

)LJXUH ���� 8QLQVXODWHG /XJV � ,QVXODWLRQ &OHDUDQFH

)LJXUH ���� 8QLQVXODWHG /XJV � &RQGXFWRU ([WHQGV %H\RQG (QG RI %DUUHO
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127 $&&(37$%/(
6SOLW LQ VHDP�

127 $&&(37$%/(
&ULPSHG ZLWK DQ LQVXODWHG W\SH FULPSHU�

127 $&&(37$%/(
8QGHUFULPSHG � ZURQJ VHWWLQJ XVHG� �&RPSDUH ZLWK
PLGGOH SKRWR��
�$FFHSWDEOH � XVH IRU FRPSDULVRQ SXUSRVHV��
2YHUFULPSHG � ZURQJ VHWWLQJ XVHG� �&RPSDUH ZLWK
PLGGOH SKRWR��

127 $&&(37$%/(
,QVXODWLRQ FXW EDFN WRR IDU�

127 $&&(37$%/(
1RW FULPSHG FRUUHFW QXPEHU RI WLPHV� �6KRXOG EH
FULPSHG EHWZHHQ HDFK VHW RI OLQHV��

����� ,QVXODWHG /XJV � 1HZ :RUN� 7KH IROORZLQJ LQVSHFWLRQ FULWHULD IRU LQVXODWHG OXJV LV 35()(55(' DQG
VKRZQ LQ WKH IROORZLQJ SKRWRV�

D� ,QVXODWLRQ IXOO\ LQVHUWHG �L�H�� ILUPO ERWWRPHG LQ LQVXODWLRQ JULS��

E� /XJ LV SURSHU VL]H IRU FRQGXFWRU�
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F� &ULPS LV LQ SURSHU SDUW RI EDUUHO�

G� &RQGXFWRU IOXV ZLWK HQG RI EDUUHO�

H� ,QVXODWLRQ LV QRW FXW RU GDPDJHG�

I� ,QVXODWLRQ JULS RU ZLUH LQVXODWLRQ VXSSRUW LV FULPSHG� �1RW DSSOLFDEOH WR :7���� WRRO��
35()(55(' �&5,03�
7RRO 8VHG� $03 ����� �³7´ +HDG�

35()(55('
7RRO 8VHG� $03 �����

35()(55('
7RRO 8VHG� $03 �����

35()(55('
7RRO 8VHG� $03 ����� �³7´ +HDG�

35()(55('
7RRO 8VHG� $03 �������

35()(55('
7RRO 8VHG� :7����$ �1RWH WKDW &ODUN &DEOH 06
�������$ DQG :7���� DUH WKH VDPH WRRO ZLWK GLI�
IHUHQW QDPHV� %RWK SURGXFH WKH VDPH FULPS��

35()(55('
7RRO 8VHG� 0 ���������� �ZLWK���� GLH��
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35()(55('
7RRO 8VHG� $03 �����

35()(55('
7RRO 8VHG� :7����6

35()(55('
+HDY\ GXW\ OXJ �LGHQWLILH E\ EODFN OLQH��
7RRO 8VHG� $03 �������

$&&(37$%/(
6HDP LQ EDUUHO VSOLW RSHQ �VHSDUDWHG� DV D UHVXOW RI
WKH FULPSLQJ RSHUDWLRQ�

$&&(37$%/( �127 6+2:1 ,1 3+2726�

&RQGXFWRU H[WHQGV EH\RQG HQG RI EDUUHO� EXW GRHV QRW LQWHUIHUH ZLWK LQVWDOODWLRQ RI IDVWHQHU RU RWKHU OXJV�
�1RWH WKDW IRU QXFOHDU ZRUN� WKH FULWHULD LV UHVWULFWHG WR D PD[LPXP RI ����″�

127 $&&(37$%/(
&ULPSHG ZLWK XQLQVXODWHG W\SH FULPSLQJ WRRO
�:7���� 7RRO XVHG��

127 $&&(37$%/(
&ULPSHG ZLWK XQLQVXODWHG W\SH FULPSLQJ WRRO
�$03 ����� 7RRO XVHG��

)LJXUH ���� ,QVXODWHG /XJV � &RQGXFWRU ([WHQGV %H\RQG (QG RI %DUUHO
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127 $&&(37$%/(
&ULPS QRW WRWDOO\ RQ EDUUHO RI OXJ �FRPSDUH ZLWK
SKRWR EHORZ��

�$&&(37$%/( � 8VH IRU FRPSDULVRQ SXUSRVHV��

127 $&&(37$%/(
&ULPS QRW WRWDOO\ RQ EDUUHO RI OXJ� �&RPSDUH
ZLWK SKRWR EHORZ��

�$&&(37$%/( � 8VH IRU FRPSDULVRQ SXUSRVHV��

127 $&&(37$%/(
&ULPSHG EDFNZDUGV�

����� 7HUPLQDO /XJ %HQGLQJ � 1HZ :RUN� 7KLV VHFWLRQ DSSOLHV RQO\ WR OXJ VL]HV ��� �IRU $:* ZLUH VL]H �� RU
ODUJHU� WKURXJK ��� 0&0 �1R� ��� $:*�� /DUJHU VL]H OXJV �RYHU ��� 0&0� PD\ EH EHQW XS WR �� GHJUHHV RQFH
RQO\ XQOHVV RWKHUZLVH DXWKRUL]HG E\ WKH FRJQL]DQW WHFKQLFDO FRGH� 1HZ ZRUN LV GHILQH DV ZKHQ D QHZ OXJ LV
LQVWDOOHG RQ D QHZ RU H[LVWLQJ OHDG�
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35()(55('
/XJ DQG OHDG LQVWDOOHG VR WKDW EHQGLQJ RI WKH OXJ
LV PLQLPL]HG� %HQGV DUH VPRRWK DQG JHQWOH� 1R
FUHDVLQJ�

35()(55('
/XJ DQG OHDG LQVWDOOHG VR WKDW EHQGLQJ RI WKH OXJ
LV PLQLPL]HG� %HQGV DUH VPRRWK DQG JHQWOH� 1R
FUHDVLQJ�

35()(55('
/XJ DQG OHDG LQVWDOOHG VR WKDW EHQGLQJ RI WKH OXJ
LV PLQLPL]HG� %HQGV DUH VPRRWK DQG JHQWOH� 1R
FUHDVLQJ�
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$&&(37$%/(
/XJ PD\ EH EHQW WR VXLW OHDG LQVWDOODWLRQ�GUHVV�
LQJ� %HQGLQJ VKRXOG EH PLQLPL]HG� 1R OXJ
VKRXOG KDYH PXOWLSOH EHQGV� $ PXOWLSOH EHQG LV
ZKHQ D OXJ KDV EHHQ EHQW RQFH� DQ DWWHPSW WR
VWUDLJKWHQ LW RXW� DQG EHQW DJDLQ OHDYLQJ D ULSSOH
HIIHFW LQ WKH OXJ� %HQGLQJ LQ PRUH WKDQ RQH SODQH
LV QRW FRQVLGHUHG D PXOWLSOH EHQG�

$&&(37$%/(
/XJ PD\ EH EHQW WR VXLW OHDG LQVWDOODWLRQ�GUHVV�
LQJ� %HQGLQJ VKRXOG EH PLQLPL]HG� 1R OXJ
VKRXOG KDYH PXOWLSOH EHQGV� $ PXOWLSOH EHQG LV
ZKHQ D OXJ KDV EHHQ EHQW RQFH� DQ DWWHPSW WR
VWUDLJKWHQ LW RXW� DQG EHQW DJDLQ OHDYLQJ D ULSSOH
HIIHFW LQ WKH OXJ� %HQGLQJ LQ PRUH WKDQ RQH SODQH
LV QRW FRQVLGHUHG D PXOWLSOH EHQG�
1R FUDFNV YLVLEOH�

$&&(37$%/(
/XJ PD\ EH EHQW WR VXLW OHDG LQVWDOODWLRQ�GUHVV�
LQJ� %HQGLQJ VKRXOG EH PLQLPL]HG� 1R OXJ
VKRXOG KDYH PXOWLSOH EHQGV� 1R FUDFNV YLVLEOH�
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$&&(37$%/(
/XJ PD\ EH EHQW WR VXLW OHDG LQVWDOODWLRQ�GUHVV�
LQJ� %HQGLQJ VKRXOG EH PLQLPL]HG� 1R OXJ
VKRXOG KDYH PXOWLSOH EHQGV� 1R FUDFNV YLVLEOH�

$&&(37$%/(
/XJ PD\ EH EHQW WR VXLW OHDG LQVWDOODWLRQ�GUHVV�
LQJ� %HQGLQJ VKRXOG EH PLQLPL]HG� 1R OXJ
VKRXOG KDYH PXOWLSOH EHQGV� 1R FUDFNV YLVLEOH�

127 $&&(37$%/(
0XOWLSOH EHQGV DUH XQDFFHSWDEOH IRU QHZ ZRUN�
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127 $&&(37$%/(
0XOWLSOH EHQGV DUH XQDFFHSWDEOH IRU QHZ ZRUN�

127 $&&(37$%/(
0XOWLSOH EHQGV DUH XQDFFHSWDEOH IRU QHZ ZRUN�

127 $&&(37$%/(
$Q\ OXJV ZLWK HYLGHQFH RI FUDFNLQJ VKRXOG EH
UHSODFHG�

3-3. CABLE LUG TERMINALS - GENERAL REQUIREMENTS - OLD WORK.

����� 8QLQVXODWHG /XJV � 2OG :RUN�
$&&(37$%/( �127 6+2:1 ,1 3+2726�

D� ,QVXODWLRQ FOHDUDQFH WKDW GRHV QRW PHHW RU H[FHHGV QHZ ZRUN FULWHULD EXW GRHV QRW SHUPLW VKRUWLQJ EHWZHHQ
FRQGXFWRUV RU FRQGXFWLYH PDWHULDO�
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E� &RQGXFWRU H[WHQGV EH\RQG HQG RI EDUUHO� EXW GRHV QRW LQWHUIHUH ZLWK LQVWDOODWLRQ RI IDVWHQHU RU RWKHU OXJV�

F� %URNHQ RU QLFNHG VWUDQGV ZLWKLQ WKH OLPLWV RI 7DEOH ����
��� :LUHV RU FDEOHV FDUU\LQJ ��� 9 RU PRUH DUH DOORZHG QR EURNHQ VWUDQGV�

G� &RQGXFWRU OHVV WKDQ IOXV ZLWK HQG RI EDUUHO� EXW VWLOO YLVLEOH DQG H[WHQGV WKURXJK HQWLUH FULPS�

H� 'LH SUHVV OXJV � GLH FRGH QRW YLVLEOH RQ OXJ�

127 $&&(37$%/( �127 6+2:1 ,1 3+2726�

D� ,QVXODWLRQ FOHDUDQFH SHUPLWV VKRUWLQJ EHWZHHQ DGMDFHQW FRQGXFWRUV RU FRQGXFWLYH PDWHULDO�

E� &RQGXFWRU QRW YLVLEOH WKURXJK REVHUYDWLRQ KROH �QRW H[WHQGLQJ WKURXJK HQWLUH FULPS��

F� 1LFNHG RU EURNHQ VWUDQGV WKDW H[FHHG OLPLWV RI 7DEOH ����

G� ,PSURSHU VL]H OXJ XVHG�

H� &RQGXFWRU H[WHQGV XQGHU IDVWHQLQJ GHYLFH RU LQWHUIHUHV ZLWK LQVWDOODWLRQ RI RWKHU OXJV�

I� :LUH LQVXODWLRQ H[WHQGV LQWR EDUUHO�

127 $&&(37$%/(

D� 6SOLW LQ VHDP �UHIHU WR SDUDJUDSK �������

E� &ULPSHG ZLWK LQVXODWHG W\SH FULPSLQJ WRRO �UHIHU WR SDUDJUDSK �������
127 $&&(37$%/(
&ULPSHG ZLWK YLFH JULSV�

127 $&&(37$%/(
&ULPSHG ZLWK GLDJRQDO SOLHUV�

����� ,QVXODWHG /XJV � 2OG :RUN�
$&&(37$%/( �127 6+2:1 ,1 3+2726�

D� &RQGXFWRU H[WHQGV EH\RQG HQG RI EDUUHO� EXW GRHV QRW LQWHUIHUH ZLWK LQVWDOODWLRQ RI IDVWHQHU RU RWKHU OXJV�

E� &RQGXFWRU OHVV WKDQ IOXV ZLWK HQG RI EDUUHO� EXW VWLOO YLVLEOH DQG H[WHQGV WKURXJK HQWLUH FULPSHG SRUWLRQ RI
OXJ�

F� ,QVXODWLRQ QRW JULSSHG E\ OXJ RQ DQ LQVXODWLRQ JULS FULPS W\SH OXJ ZKHQ WKH FULPS LV VDWLVIDFWRU\ DQG VKRUW�
LQJ WR RWKHU OHDGV RU JURXQGLQJ LV QRW D SUREOHP� SURYLGHG WKDW WKH OHDG LV QRW VXEMHFW WR UHSHDWHG IOH[LQ RU
VWUDLQ�

127 $&&(37$%/( �127 6+2:1 ,1 3+2726�
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D� &RQGXFWRU H[WHQGV XQGHU IDVWHQLQJ GHYLFH RU LQWHUIHUHV ZLWK LQVWDOODWLRQ RI RWKHU OXJV�

E� 1LFNHG RU EURNHQ VWUDQGV WKDW H[FHHG WKH OLPLWV RI 7DEOH ����

F� &RQGXFWRU QRW H[WHQGLQJ WKURXJK HQWLUH FULPS�

G� ,PSURSHU VL]H OXJ XVHG�

H� ,QVXODWLRQ FOHDUDQFH SHUPLWV VKRUWLQJ WR DGMDFHQW FRPSRQHQW RU FRQGXFWLYH PDWHULDO�

I� 1RW FULPSHG XVLQJ DQ LQVXODWHG W\SH FULPSLQJ WRRO �UHIHU WR SDUDJUDSK �������

J� &ULPS QRW WRWDOO\ RQ EDUUHO RQ OXJ �UHIHU WR SDUDJUDSK �������

K� &ULPSHG EDFNZDUGV �UHIHU WR SDUDJUDSK �������
127 $&&(37$%/(
/XJ LV FULPSHG ZLWK YLFH JULSV�
127 $&&(37$%/(
/XJ LV FULPSHG ZLWK GLDJRQDO SOLHUV�

127 $&&(37$%/(
/XJ LV VROGHUHG �IRU LQVXODWHG OXJV RQO\��

127 $&&(37$%/(
&RQGXFWRU LV WRR ODUJH DQG KDV EHHQ FXW GRZQ�

����� 7HUPLQDO /XJ %HQGLQJ � 2OG :RUN�
$&&(37$%/(
/XJV PD\ EH EHQW WR VXLW OHDG LQVWDOOD�
WLRQ�GUHVVLQJ� %HQGLQJ VKRXOG EH PLQL�
PL]HG VR ORQJ DV WKHUH DUH QR FUDFNV�
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$&&(37$%/(
/XJV PD\ EH EHQW WR VXLW OHDG LQVWDOOD�
WLRQ�GUHVVLQJ� %HQGLQJ VKRXOG EH PLQL�
PL]HG VR ORQJ DV WKHUH DUH QR FUDFNV�

$&&(37$%/( �127 6+2:1 ,1 3+2726�

D� 6OLJKWO\ EHQW WHUPLQDO SRVWV� SURYLGHG WKH WHUPLQDO LV QRW SDUW RI D PDWLQJ FRQQHFWRU DQG WKH WHUPLQDWLRQ FDQ
EH WLJKWHQHG�

E� *UHHQ FRUURVLRQ �R[LGDWLRQ� DGKHULQJ WR EXW QRW DIIHFWLQJ RSHUDWLRQ RI KDUGZDUH �OXJV ZLUHV��

127 $&&(37$%/( �127 6+2:1 ,1 3+2726�

D� /RRVH� H[FHVVLYHO\ EHQW� FRUURGHG� RU EURNHQ WHUPLQDO OXJV�

E� :LULQJ FRQQHFWLRQV VKRZLQJ VLJQV RI RYHUKHDWLQJ� FRUURVLRQ� RU GDPDJH WR WKH FRQWDFW VXUIDFH�

F� /XJV ZLWK FUDFNV RU VSOLW VHDPV�

G� 7HUPLQDO OXJ FRQQHFWLRQV WKDW DUH FDSDEOH RI URWDWLQJ DERXW WKH WHUPLQDO RU ELQGLQJ SRVW VR DV WR SHUPLW FRQ�
WDFW ZLWK RWKHU HQHUJL]HG FRQGXFWRUV RU JURXQG�

3-4. COMPRESSION CABLE LUGS (DOSSERT CONNECTOR) MAKE-UP TO CIRCUIT BREAKER/
FUSE CLIP CURRENT STUD.
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$&&(37$%/(
&XUUHQW VWXG UHWDLQHG LQ WKH PRXQWLQJ EORFN E\ WZR QXWV�
LQQHU DQG RXWHU �MDP QXW DVVHPEO\��
)ODW ZDVKHUV PD\ EH XVHG DV VSDFHUV ZKHUH QHFHVVDU\� 2QH
QXW UHWDLQHG DJDLQVW WKH 'RVVHUW FRQQHFWRU�
'RVVHUW VHWVFUHZ KDV QR ORFNQXW�

$&&(37$%/( �127 6+2:1 ,1 3+272�

)LJXUH ���� 7ZR 3RVVLEOH 6W\OHV RI &RPSUHVVLRQ 7\SH �'266(57� &DEOH /XJ &RQQHFWRUV DQG 0DNH�XS WR
&LUFXLW %UHDNHU�)XVH &OLS &XUUHQW 6WXG
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D� &XUUHQW VWXG PD\ EH UHWDLQHG LQ WKH PRXQWLQJ EORFN ZLWK D ZDVKHU DQG D VLQJOH QXW� 7RUTXH VKRXOG EH LQ
DFFRUGDQFH ZLWK WKH LQQHU QXW YDOXHV RI 7DEOH ����

E� :KHQ FXUUHQW VWXG LV UHWDLQHG LQ WKH PRXQWLQJ EORFN E\ WZR QXWV� LQQHU DQG RXWHU �MDP QXW DVVHPEO\�� WRUTXH
YDOXHV VKRXOG EH LQ DFFRUGDQFH ZLWK 7DEOH ����

F� 7ZR QXWV� LQQHU DQG RXWHU �MDP QXW DVVHPEO\�� PD\ EH IRXQG DJDLQVW WKH 'RVVHUW FRQQHFWRU� 7RUTXH YDOXHV
VKRXOG EH LQ DFFRUGDQFH ZLWK 7DEOH ����

G� :KHQ RQH QXW LV UHWDLQHG DJDLQVW WKH 'RVVHUW FRQQHFWRU� WRUTXH VKRXOG EH LQ DFFRUGDQFH ZLWK WKH LQQHU QXW
YDOXHV RI 7DEOH ����

H� )ROORZHUV LQ WKH 'RVVHUW FRQQHFWRU PXVW EH RI WKH QRQ URWDWLQJ W\SH� ZKHUH WKH FRPSUHVVLRQ SODWH GRHV QRW
URWDWH ZKHQ LW FRPSUHVVHV WKH FRQGXFWRU�

I� 'RVVHUW VHWVFUHZ ORFNQXW WRUTXH VKRXOG EH � WR � IW�OEV �SHU )LJXUH ���� QRW DOO 'RVVHUW FRQQHFWRUV KDYH VHW�
VFUHZV��

127 $&&(37$%/( �127 6+2:1 ,1 3+272�

D� (YLGHQFH RI RYHUKHDWLQJ�

E� &RQWDFW VXUIDFH FRUURVLRQ�

F� /RRVH FRQQHFWLRQV�

G� 5RWDWLQJ FRPSUHVVLRQ IROORZHUV LQ WKH 'RVVHUW FRQQHFWRU�

Table 3-2. '266(57 &RQQHFWRU 7RUTXH 9DOXHV

Stud Size (in.)
Torque (ft-lbs)

Inner Nut Outer Nut
Min. Max. Min. Max.

��� � � � �
��� �� �� �� ��
��� �� �� �� ��
�±��� �� �� �� ��

3-5. FERRULES (THIMBLES).

7KH XVH RI WKLPEOHV RQ SRZHU FDEOH FRQGXFWRUV ZKHUH PHFKDQLFDO FRQQHFWLRQV DUH PDGH ZLWKRXW OXJV LV SUR�
KLELWHG IRU QHZ FRQVWUXFWLRQ� ,Q H[LVWLQJ QRQ�QXFOHDU DSSOLFDWLRQV� WKLPEOHV VKRXOG EH UHPRYHG IURP HTXLSPHQW
GXULQJ RYHUKDXO RU RWKHU H[WHQGHG PDLQWHQDQFH SHULRG� )RU H[LVWLQJ QXFOHDU DSSOLFDWLRQV� 1$96($ �� VKRXOG EH
FRQWDFWHG SULRU WR PDNLQJ DQ\ FKDQJHV WR HOHFWULFDO FRQQHFWLRQV ZLWK WKLPEOHV�

)HUUXOHV �WKLPEOHV� DUH FRQQHFWRUV XVHG WR WHUPLQDWH VWUDQGHG ZLUHV� 7KLV DSSOLFDWLRQ LV IUHTXHQWO\ XVHG ZKHQ
WKH ZLUHV DUH WR EH LQVHUWHG LQWR D FODPSLQJ GHYLFH�
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$&&(37$%/(
:LUH VWUDQGV DUH QRZ RQH VROLG SDUW DYDLODEOH WR FRQGXFW
FXUUHQW�
:LUHV DUH SURWHFWHG DQG WKH IHUUXOHV HOLPLQDWH WKH SRVVLELO�
LW\ RI XQZDQWHG FRQWDFW�
(DV\ ZLUH LQVHUWLRQ LQWR D FODPSLQJ GHYLFH�

127 $&&(37$%/( �127 6+2:1 ,1 3+2726�

D� )RXQG WR EH ORRVH�

E� 1RW PRXQWHG IOXV DJDLQVW WKH FRPSUHVVLRQ ILWWLQJ

F� +HDW GDPDJH LV SUHVHQW RQ WKH FDEOH�
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CHAPTER 4

SLEEVING IDENTIFICATION

4-1. SAFETY INTRODUCTION.

1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�
PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

4-2. SLEEVING IDENTIFICATION - GENERAL REQUIREMENTS - NEW WORK.

7KLV FKDSWHU SURYLGHV JXLGHOLQHV IRU HYDOXDWLQJ WKH DFFHSWDELOLW\ DQG XQDFFHSWDELOLW\ RI VOHHYLQJ LGHQWLILFD
WLRQ� :KHQ WKH UHTXLUHPHQWV RI WKLV PDQXDO FRQIOLF ZLWK DQRWKHU GRFXPHQW LQYRNHG IRU SDUWLFXODU HTXLSPHQW RU
V\VWHPV �WHFKQLFDO PDQXDO� PDLQWHQDQFH UHTXLUHPHQW� RU RSHUDWLQJ PDQXDO�� WKH UHTXLUHPHQWV VHW IRUWK LQ WKH
LQYRNHG GRFXPHQW IRU WKDW HTXLSPHQW RU V\VWHP VKDOO JRYHUQ� 7KLV FKDSWHU LV LQWHQGHG WR VKRZ YDULRXV H[DPSOHV
RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQV� +RZHYHU� WKLV FKDSWHU LV QRW LQWHQGHG WR VKRZ HYHU\ H[DPSOH RI
DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQ� 7KLV FKDSWHU VKRZV VOHHYLQJ LGHQWLILFDWLR UHTXLUHPHQWV IRU WHUPLQDO HQGV
RI LQWHUFRQQHFWLQJ VKLS¶V FDEOHV� ,W GRHV QRW DSSO\ WR WHUPLQDO HQGV RI ZLULQJ IXUQLVKHG ZLWK HTXLSPHQW �VLQFH
PDUNLQJ UHTXLUHPHQWV IRU WKDW ZLULQJ ZLOO EH LQ DFFRUGDQFH ZLWK WKH DSSOLFDEOH GUDZLQJ RU HTXLSPHQW VSHFLILFD
WLRQ�� +RZHYHU� JHQHUDO FULWHULD LQ WKLV FKDSWHU VXFK DV OHJLELOLW\ DQG GDPDJHG VOHHYLQJ FRXOG EH DSSOLHG WR ZLU�
LQJ IXUQLVKHG ZLWK HTXLSPHQW�

7KH IROORZLQJ JHQHUDO FULWHULD DSSO\ IRU QHZ ZRUN�

D� :KHQ WKH FDEOLQJ GLDJUDP�ZLULQJ WDEOH VKRZV WKUHH GHVLJQDWLRQV �H�J�� FDEOH QR�� WHUPLQDWLRQ QR�� DQG ZLUH
QR��� WKH VOHHYLQJ VKDOO EH PDUNHG WR VKRZ WKHVH WKUHH GHVLJQDWLRQV�

E� :KHQ WKH FDEOLQJ GLDJUDP�ZLULQJ WDEOH VKRZV WZR GHVLJQDWLRQV �H�J�� FDEOH QR� DQG WHUPLQDWLRQ QR��� WKH
VOHHYLQJ VKDOO EH PDUNHG WR VKRZ WKHVH WZR GHVLJQDWLRQV�

F� )HHGHU FDEOHV PD\ EH LGHQWLILH ZLWK FRORU�FRGHG VOHHYLQJ�

G� :KHQ WKH QRWHV RQ WKH FDEOLQJ GLDJUDP RU ZLULQJ WDEOH JLYH VSHFLIL LQVWUXFWLRQV RQ KRZ WR LGHQWLI\ VOHHYLQJ�
WKRVH LQVWUXFWLRQV VKDOO EH IROORZHG LQ OLHX RI WKH LQVWUXFWLRQV LQ WKLV FKDSWHU�

H� :KHQ VSDFH UHVWULFWLRQV PDNH LW GLIILFXOW RU LPSRVVLEOH WR PDUN DOO GHVLJQDWLRQV RQ WKH VOHHYLQJ� DSSURSULDWH
HQJLQHHULQJ FRGH SHUPLVVLRQ VKRXOG EH UHTXHVWHG WR GHWHUPLQH WKH PLQLPXP PDUNLQJ� ,Q WKHVH FDVHV� WKH WHU�
PLQDWLRQ QR� VKDOO EHFRPH WKH PLQLPXP GHVLJQDWLRQ UHTXLUHG�

,QVSHFWLRQ FULWHULD� 6OHHYLQJ UHTXLUHPHQWV VKDOO EH DV IROORZV�
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D� /HWWHULQJ VKDOO EH FOHDU DQG OHJLEOH�

E� /HWWHULQJ VKDOO EH YLVLEOH XQGHU QRUPDO OLJKWLQJ FRQGLWLRQV�

F� :KHQ XQLQVXODWHG OXJV DUH XVHG� VOHHYLQJ VKDOO EH LQVWDOOHG GRZQ RYHU WKH OXJ EDUUHO� :KHQ LQVXODWHG OXJV DUH
XVHG� WKH LQVWDOODWLRQ RI VOHHYLQJ GRZQ RYHU WKH OXJ EDUUHO LV RSWLRQDO�

G� 6OHHYLQJ VKDOO EH LQWDFW DQG QRW FXW� WRUQ� RU GDPDJHG�

H� +HDW VKULQNDEOH VOHHYLQJ GRHV QRW KDYH WR EH VKUXQN� SURYLGHG WKDW WKH IL RI WKH VOHHYH RQ WKH FRQGXFWRU LV
VHFXUH HQRXJK WR SUHYHQW LQDGYHUWHQW PRYHPHQW�

I� 7ZR VOHHYHV PD\ EH XVHG IRU LGHQWLILFDWLR ZKHQ DOO VOHHYLQJ LGHQWLILFDWLR FDQQRW IL RQ RQH VOHHYH�

J� ,QVSHFWLRQ RI LGHQWLILFDWLR VOHHYLQJ VKRXOG EH QRQ�LQWUXVLYH� GLVFRQQHFWLQJ OHDGV WR YHULI\ PDUNHUV�VOHHYLQJ LV
QRW UHTXLUHG RU GHVLUHG�

K� 7KH ,QGHOLEOH ,QN 0HWKRG �L�H�� KDQG PDUN WKH VOHHYLQJ ZLWK DQ LQGHOLEOH LQN SHQ DQG VSUD\ ZLWK 'DWD &RDW�
PD\ EH XVHG RQ D FDVH EDVLV� 8VH WKLV PHWKRG RQO\ ZKHQ WKH W\SHZULWHU XVHG WR W\SH WKH VOHHYLQJ LV QRW DYDLO�
DEOH� VXFK DV RQ DQ RII VKLIW RU ZHHNHQG� 'R QRW XVH WKLV PHWKRG LQ KLJK WHPSHUDWXUH DUHDV ����� ) DQG DERYH��

L� 7HPSRUDU\ ZLUH PDUNHUV �H�J�� (�=�&RGH PDUNHUV� DUH QRW DOORZHG XQOHVV FRYHUHG DQG VHFXUHG LQ SODFH ZLWK
D FOHDU KHDW�VKULQN WXELQJ SURSHUO\ DSSOLHG�

����� ,& 6\VWHPV�1XFOHDU 6\VWHPV� 0RWRU�&RQWUROOHU� 'LVWULEXWLRQ 3DQHO �/RDG &HQWHU� � 1HZ :RUN�

D� 7\SLFDO IRU ,& 6\VWHPV DQG 1XFOHDU 6\VWHPV�
:LUH QR� DQG WHUPLQDWLRQ QR�

&DEOH QR� �UHYHUVH VLGH�

E� 7\SLFDO IRU ,QWHUQDO 0RWRU�&RQWUROOHU /HDG &RQQHFWLRQV�
�� )RU VLQJOH VSHHG PRWRUV� FRORU�FRGHG VOHHYLQJ LV DFFHSWDEOH LQ OLHX RI FDEOH QR� DQG WHUPLQDWLRQ QR� �UHIHU

WR SDUDJUDSK �������
�� )RU PRWRU FRQQHFWLRQV� HQVXUH PDUNLQJV DUH SODFHG RQ WKH FRQGXFWRU LQ DQ DUHD ZKHUH WKH\ ZLOO EH YLVLEOH

DIWHU PRWRU FRQQHFWLRQ LV DVVHPEOHG DQG WDSHG�
7HUPLQDWLRQ QR�

&DEOH QR� �UHYHUVH VLGH�

7HUPLQDWLRQ QR�

&DEOH QR� �UHYHUVH VLGH�

F� 7\SLFDO 'LVWULEXWLRQ 3DQHO �/RDG &LUFXLW��
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3KDVH 'HVLJQDWLRQ

&DEOH QR� �UHYHUVH VLGH�

����� 7RUSHGR )LUH &RQWURO� 0LVVLOH )LUH &RQWURO�6,16 �66%1��7,� *\UR�8�: /2*�'5$,�6,16 �661�� 6RQDU�
5DGDU�5DGLR�(&0 � 1HZ :RUN�

D� 7\SLFDO IRU 7RUSHGR )LUH &RQWURO�
:LUH QR� DQG WHUPLQDWLRQ QR�

&DEOH QR� �UHYHUVH VLGH�

E� 7\SLFDO IRU 0LVVLOH )LUH &RQWURO� 6,16 �66%1�� DQG 7HVW ,QVW �7,��
:LUH QR�� FDEOH QR� DQG WHUPLQDWLRQ QR�

��� &DEOH QR� �����)��� LV FRQWDLQHG ZLWKLQ
WKH ZLUH QR� �����)������ ����)������
����)�������
��� 7HUPLQDWLRQ QR� IRUPDW LV QRUPDOO\
H[SODLQHG RQ WKH ZLULQJ WDEOH� ([DPSOH ������
����
� �VW GLJLW � GRRU DVV\
� �QG GLJLW � SQO DVV\
- �UG GLJLW � GDVK
� �WK GLJLW � WHUPLQDO ERDUG
- �WK GLJLW � GDVK
�� ODVW GLJLWV � FRQQHFWLRQ QR�

F� 7\SLFDO IRU *\UR� 8�: /2*� '5$,� DQG 6,16�661��
:LUH QR� DQG WHUPLQDWLRQ QR�

&DEOH QR� �UHYHUVH VLGH�

G� ([DPSOH IRU 0DVWHU &RPSDVV�
7HUPLQDWLRQ QR�

&DEOH QR� �UHYHUVH VLGH� 1RWH WKDW ZLUH QR� QRW
UHTXLUHG IRU PDVWHU FRPSDVV� ��<��� LV WKH
WHUPLQDO ,' QR� DQG QRW WKH ZLUH QR��

H� 7\SLFDO IRU 6RQDU�5DGDU� 5DGLR� DQG (&0 6\VWHPV�
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7HUPLQDWLRQ QR�

&DEOH QR� �UHYHUVH VLGH�

����� /HDGV LQ &DEOH &RQQHFWRUV � 1HZ :RUN� )RU OHDGV LQ FDEOH FRQQHFWRUV� LGHQWLI\ VOHHYLQJ ZLWK WKH FRQWDFW
OHWWHU RU QXPEHU RI WKH FRQWDFW SRVLWLRQ WR ZKLFK WKH OHDG LV FRQQHFWHG�

D� ,GHQWLILFDWLR VOHHYLQJ LV QRW UHTXLUHG LI FRQGXFWRU VL]H DQG EDFNVKHOO VL]H SUHYHQWV LQVWDOODWLRQ�

E� ,GHQWLILFDWLR VOHHYLQJ LV QRW DSSOLFDEOH WR KLJK GHQVLW\ FRQQHFWRUV�

F� 7KH VODVK ��� PDUN LQ WKH SKRWR LQGLFDWHV WKDW WKH OHWWHUV DUH ORZHU FDVH YLFH FDSLWDO OHWWHUV�

����� )HHGHU &DEOHV � 1HZ :RUN� )HHGHU FDEOHV PD\ EH LGHQWLILH DV VKRZQ LQ WKLV VHFWLRQ RU E\ PDUNLQJ SKDVH
GHVLJQDWLRQ DQG FDEOH QR� RQ ZKLWH VOHHYLQJ�

$&&(37$%/(
7\SLFDO SKDVH PDUNLQJV � )HHGHU FDEOHV
6KRUW OHQJWKV RI FRORU�FRGHG VOHHYLQJ RYHU
OHQJWKV RI ZKLWH VOHHYLQJ� 6KRUW OHQJWKV RI
FRORU�FRGHG VOHHYLQJ PD\ DOVR EH LQVWDOOHG RYHU
OHQJWKV RI EODFN VOHHYLQJ �QRW VKRZQ LQ SKRWR��
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$&&(37$%/(
7\SLFDO SKDVH PDUNLQJV � )HHGHU FDEOHV
6KRUW OHQJWKV RI FRORU�FRGHG VOHHYLQJ RYHU
OHQJWKV RI PDWFKLQJ FRORUHG VOHHYLQJ�

$&&(37$%/(
7\SLFDO SKDVH PDUNLQJV � )HHGHU FDEOHV
&RORU�FRGHG WLH ZUDSV RYHU OHQJWKV RI ZKLWH
VOHHYLQJ� ���� 0&0 WKUX ��� 0&0�� &RORU�
FRGHG WLH ZUDSV PD\ DOVR EH LQVWDOOHG RYHU
OHQJWKV RI EODFN VOHHYLQJ �QRW VKRZQ LQ SKRWR��

'R QRW XVH WLH�ZUDSV LQ KLJK WHPSHUDWXUH DUHDV ����� ) RU DERYH��

����� +LJK 7HPSHUDWXUH 6OHHYLQJ� 6SOLW DQG 6HL]HG 6OHHYLQJ� 6SDUHV � 1HZ :RUN�

D� 7\SLFDO IRU KLJK WHPSHUDWXUH DSSOLFDWLRQV �JODVV VOHHYLQJ��
:LUH QR� DQG WHUPLQDWLRQ QR�

&DEOH QR� �UHYHUVH VLGH�

$ERYH VDPSOH VKRZQ ZDV PDUNHG XVLQJ WKH KRW SULQWLQJ PHWKRG� 'R QRW XVH
7	% 0DUNHU :7����0�� �LQGHOLEOH LQN PDUNHU� IRU PDUNLQJ VLOLFRQH UXEEHU
FRDWHG ILEH JODVV RU 7HIOR VOHHYLQJ�
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E� 6OHHYLQJ VSOLW DQG VHL]HG RU WLH ZUDSSHG LQ SODFH� $&&(37$%/( EXW QRW SUHIHUUHG DQG XVHG RQO\ RQ D FDVH
EDVLV�

'R QRW XVH WLH�ZUDSV LQ KLJK WHPSHUDWXUH DUHDV ����� ) RU DERYH��

F� 7\SLFDO EXQGOH RI VSDUH OHDGV ZLWK VOHHYLQJ DQG EXQGOH VHFXUHG RYHUDOO ZLWK WLH ZUDSV�
&DEOH QR� DQG VSDUH LGHQWLILFDWLR

6HL]LQJ YLFH WLH ZUDSV

,QGLYLGXDO VOHHYH PDUNHU ZLWK SODVWLF YLQ\O
WDSH DQG EXQGOH VHFXUHG ZLWK WLH ZUDSV�

G� 7\SLFDO IRU VLQJOH VSDUH OHDGV�
&DEOH QR�

6SDUH LGHQWLILFDWLR �UHYHUVH VLGH�

4-3. SLEEVING IDENTIFICATION - GENERAL REQUIREMENTS - OLD WORK.

����� ,GHQWLILFDWLR 0DUNLQJV � 2OG :RUN� 7KH IROORZLQJ JHQHUDO FULWHULD VKDOO EH XVHG LQ LQVSHFWLQJ ROG ZRUN�

D� :KHQ XQLQVXODWHG OXJV DUH XVHG� VOHHYLQJ VKDOO EH LQVWDOOHG GRZQ RYHU WKH OXJ EDUUHO� :KHQ LQVXODWHG OXJV DUH
XVHG� WKH LQVWDOODWLRQ RI VOHHYLQJ GRZQ RYHU WKH OXJ EDUUHO LV RSWLRQDO�

E� 6OLJKW GDPDJH RU GLVFRORUDWLRQ LV $&&(37$%/( LI LGHQWLILFDWLR LV QRW DIIHFWHG DQG VOHHYH LV LQ QR GDQJHU RI
IDOOLQJ RII�

F� 6OHHYLQJ VKDOO EH PDUNHG ZLWK DW OHDVW WKH PLQLPXP LQIRUPDWLRQ VKRZQ LQ WKLV VHFWLRQ�

G� )LEHU WDJV XVHG IRU LGHQWLILFDWLR DUH $&&(37$%/(�
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H� 1XFOHDU�QRQ�QXFOHDU HOHFWULFDO 	 HOHFWURQLF DSSOLFDWLRQV �H[FHSW IRU PRWRU�FRQWUROOHU OHDG FRQQHFWLRQV� GLVWUL�
EXWLRQ SDQHO �ORDG FLUFXLWV�� IHHGHU FDEOHV� VSDUHV� OLJKWLQJ SDQHOV 	 FDEOH FRQQHFWRUV�� 7KH IROORZLQJ
H[DPSOHV DUH $&&(37$%/(�

7HUPLQDWLRQ QR� RQO\ �QXFOHDU RU QRQ�
QXFOHDU�

:LUH QR� RQO\ �QXFOHDU RU QRQ�QXFOHDU�

&DEOH QR� RQO\ �QRQ�QXFOHDU�

)RU QXFOHDU DSSOLFDWLRQV� WHUPLQDWLRQ QR� RU ZLUH QR� PXVW EH PDUNHG RQ VOHHY�
LQJ�

$&&(37$%/(

3KDVH GHVLJQDWLRQ RQO\�

I� :LUH PDUNHUV WKDW GR QRW PHHW WKH UHTXLUHPHQWV RI WKLV LQVSHFWLRQ JXLGH DUH QRW DFFHSWDEOH�
J� 'DPDJHG RU REOLWHUDWHG ZLUH PDUNHUV�VOHHYLQJ DUH QRW DFFHSWDEOH�
K� 'LVFRQQHFWLQJ OHDGV WR YHULI\ ZLUH PDUNHU�VOHHYLQJ LV QRW UHTXLUHG RU GHVLUHG�
L� 5HSODFHPHQW RI ZLUH PDUNHUV WKDW KDYH LQIRUPDWLRQ PLVVLQJ� SURYLGHG HLWKHU WKH ZLUH QXPEHU RU OHDG WHUPL�

QDWLRQ SRLQW LV LGHQWLILHG LV QRW QHFHVVDU\�
M� 7KH XVH RI EODFN LQGHOLEOH LQN PDUNHU FRYHUHG E\ FOHDU ODFTXHU LQ ORZ WHPSHUDWXUH DSSOLFDWLRQV LV VDWLVIDFWRU\�
N� 6LQJOH ZLUHV QRW JURXSHG WRJHWKHU LQ D KDUQHVV DQG QRW PRUH WKDQ �� LQFKHV LQ OHQJWK ZKLFK FDQ EH WUDFHG E\

KDQG� QHHG QRW EH PDUNHG IRU LGHQWLILFDWLRQ
O� 'LVFRORUHG DQG�RU KDUGHQHG LQVXODWLRQ VOHHYLQJ WKDW LV QRW FUDFNHG RU EXUQW LV DFFHSWDEOH SURYLGHG WKH VOHHYLQJ

LV QRW LQVWDOOHG LQ DQ DUHD ZKHUH EHQGLQJ DQG IOH[LELOLW DUH UHTXLUHG�

&RORU�FRGHG VOHHYLQJ LV $&&(37$%/( LQ OLHX RI SKDVH GHVLJQDWLRQ�

����� ,GHQWLILFDWLR 0DUNLQJV � ,OOHJLEOH 0DUNLQJV � 2OG :RUN�
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D� )HHGHU FDEOHV DQG LQWHUQDO PRWRU�FRQWUROOHU OHDG FRQQHFWLRQV�
$&&(37$%/(
7HUPLQDWLRQ QR� RQO\�

$&&(37$%/(
7HUPLQDWLRQ QR� RQO\ �WUDQVSDUHQW VKULQNDEOH
VOHHYLQJ RYHU HDV\ PDUNHUV � QRQ�QXFOHDU
RQO\��

$&&(37$%/(
0LVVLQJ�LOOHJLEOH OHWWHUV�QRV� UHVWRUHG ZLWK
LQGHOLEOH LQN DQG VSUD\HG ZLWK 'DWD &RDW
�QRQ�KLJK WHPSHUDWXUH DUHDV RQO\��

$&&(37$%/( �127 6+2:1 ,1 3+2726�

)RU VLQJOH VSHHG PRWRUV� FRORU�FRGHG VOHHYLQJ LV $&&(37$%/( LQ OLHX RI WHU�
PLQDWLRQ QXPEHU�

D� /HDGV LQ FDEOH FRQQHFWRUV � QR LGHQWLILFDWLR VOHHYLQJ UHTXLUHG�
E� 1XFOHDU ROG ZRUN VDPH DV SDUDJUDSK ������ 1RQ�QXFOHDU ROG ZRUN VDPH DV SDUDJUDSK ����� H[FHSW

XQPDUNHG VOHHYLQJ LV DFFHSWDEOH�

127 $&&(37$%/(
8QDEOH WR GLVWLQJXLVK ZLWKRXW TXHVWLRQ ZKDW
WKH OHWWHUV RU QXPEHUV DUH WKURXJK QRUPDO
YLVLRQ �ERWK VDPSOHV��
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CHAPTER 5

LOCKING DEVICES

5-1. SAFETY INTRODUCTION.

1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�
PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

5-2. LOCKING DEVICES - GENERAL REQUIREMENTS - NEW WORK.

7KLV FKDSWHU SURYLGHV JXLGHOLQHV IRU HYDOXDWLQJ WKH DFFHSWDELOLW\ DQG XQDFFHSWDELOLW\ RI ORFNLQJ GHYLFHV�
:KHQ WKH UHTXLUHPHQWV RI WKLV PDQXDO FRQIOLF ZLWK DQRWKHU GRFXPHQW LQYRNHG IRU SDUWLFXODU HTXLSPHQW RU V\V�
WHPV �WHFKQLFDO PDQXDO� PDLQWHQDQFH UHTXLUHPHQW� RU RSHUDWLQJ PDQXDO�� WKH UHTXLUHPHQWV VHW IRUWK LQ WKH LQYRNHG
GRFXPHQW IRU WKDW HTXLSPHQW RU V\VWHP VKDOO JRYHUQ� 7KLV FKDSWHU LV LQWHQGHG WR VKRZ YDULRXV H[DPSOHV RI
DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQV� +RZHYHU� WKLV FKDSWHU LV QRW LQWHQGHG WR VKRZ HYHU\ H[DPSOH RI DFFHSW�
DEOH DQG XQDFFHSWDEOH FRQGLWLRQ�

*HQHUDO UHTXLUHPHQWV IRU ORFNLQJ GHYLFHV LQFOXGH�

D� /RFNLQJ GHYLFHV RQ HOHFWULFDO FRQQHFWLRQV DQG HOHFWULFDO LQVWDOODWLRQV RQ VXEPDULQHV VKDOO EH LQVWDOOHG LQ
DFFRUGDQFH ZLWK WKH PHWKRG IRU ORFNLQJ GHYLFHV RQ HOHFWULFDO FRQQHFWLRQV DQG LQVWDOODWLRQV RQ VXEPDULQHV RI
0,/�67'��������

E� /RFNZLULQJ WHFKQLTXHV IRU HOHFWULFDO FRQQHFWRUV VKDOO EH LQVWDOOHG LQ DFFRUGDQFH ZLWK WKH FRQQHFWRU ORFNZLULQJ
WHFKQLTXHV RI 0,/�67'��������

F� 3HU UHTXLUHPHQWV RI WKH PHWKRG IRU ORFNLQJ GHYLFHV RQ HOHFWULFDO FRQQHFWLRQV DQG LQVWDOODWLRQV RQ VXEPDULQHV
RI 0,/�67'��������
�� 8QOHVV RWKHUZLVH VSHFLILH LQ WKH LQGLYLGXDO HTXLSPHQW VSHFLILFDWLRQ ORFNLQJ GHYLFHV VKDOO EH SURYLGHG RQ

HOHFWULFDO FRQQHFWLRQV LQ DOO HTXLSPHQW� $OO QXWV� EROWV� VWXGV� DQG VFUHZV XVHG IRU HOHFWULFDO FRQQHFWLRQV
VKDOO EH VHFXUHG E\ PHDQV RI D ORFNLQJ GHYLFH LQ DFFRUGDQFH ZLWK DFFHSWDEOH ORFNLQJ GHYLFHV VXFK DV QXW
DQG ORFNQXW� VHOI�ORFNLQJ QXW� H[WHUQDO WRRWK ORFNZDVKHUV� LQWHUQDO WRRWK ORFNZDVKHUV� DQG VSOLW�ULQJ ORFN�
ZDVKHUV �SHU UHTXLUHPHQWV RI 0,/�67'�������� )LJXUH �$���� $Q H[FHSWLRQ LV DOORZHG ZKHQ WKH ORFNLQJ
GHYLFH QHHG QRW EH SURYLGHG ZKHUH OXJ WHUPLQDOV DUH XVHG IRU FRQGXFWRUV VPDOOHU WKDQ �� $:* ������ FLU�
FXODU PLOV� �SHU 0,/�(���� UHTXLUHPHQWV��

�� %DUUHO�W\SH QXWV DQG�RU VFUHZV VKDOO EH HQJDJHG D PLQLPXP RI ����� WKUHDGV� ZKHUH XVHG RQ WHUPLQDO
ERDUGV� VZLWFKHV� HWF� :KHQ WKH FRUUHFW OXJ LV XVHG ZLWK VSHFLILH WHUPLQDO ERDUG� ORFNZDVKHUV RU RWKHU
ORFNLQJ GHYLFHV DUH QRW UHTXLUHG� 7KH FORVH IL RI WKH WHUPLQDO ZLWKLQ WKH WHUPLQDO ERDUG EDUULHU SUHFOXGHV
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WXUQLQJ DQG ORRVHQLQJ RI WKH FRQQHFWLRQ�

����� /RFNZLUH � 7ZR %ROWV DQG 7KUHH %ROWV � 1HZ :RUN� 7KH IROORZLQJ GHILQH WKH 35()(55(' LQVWDOODWLRQ
FULWHULD IRU ORFNZLUH LQVWDOODWLRQV�

D� /HVV WKDQ � LQFKHV EHWZHHQ SDUWV ORFNZLUHG�

E� 1R VKDUS HGJHV RQ ORFNZLUH KROHV RU FRUQHUV RI IDVWHQHUV�

F� :LUH VWDUWHG LQ ULJKW GLUHFWLRQ WR SUHYHQW EROW IURP ORRVHQLQJ� /RFNZLUH VKDOO WLJKWHQ DV WKH IDVWHQHU ORRVHQV�

G� :LUH PXVW EH WLJKW HQRXJK VR ZLUH ZLOO QRW FRPH XS RYHU KHDG RI IDVWHQHU�

H� /RFNZLUH VKDOO KDYH DERXW WKH IROORZLQJ QXPEHU RI WXUQV SHU LQFK DQG EH LQ FRQWDFW ZLWK HDFK RWKHU WKURXJK�
RXW WKH HQWLUH WZLVWHG OHQJWK� �1RWH WKDW WZR WZLVWV HTXDO RQH WXUQ��
�� �����″ :LUH � � WXUQV SHU LQFK�
�� �����″ :LUH � ����� WXUQV SHU LQFK�

I� :LUH WLJKW HQRXJK WR PDLQWDLQ SRVLWLRQ� DERXW ���″ VODFN IRU WKH ILUV � LQFKHV SOXV DERXW ����″ IRU HDFK DGGL�
WLRQDO LQFK� :LUH VKDOO EH WLJKW EXW QRW RYHUVWUHVVHG�

J� (QG ILQLVKH DV IROORZV DQG EHQW LQ DJDLQVW EROW IRU VDIHW\�
�� 1XFOHDU� DERXW ����� WXUQV PLQLPXP�
�� 1RQ�QXFOHDU� ����� WR ����� WXUQV ����″ � ���″��

K� 1R GDPDJH WR ORFNZLUH VXFK DV QLFNV� VFUDWFKHV� RU WRRO PDUNV WKDW H[FHHG ��� RI WKH ZLUH VWUDQG WKLFNQHVV�
1R NLQNV VKDOO EH SHUPLWWHG�

)LJXUH ���� 7\SLFDO &RWWHU 3LQ ,QVWDOODWLRQV
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35()(55('
)DVWHQHUV ORFNZLUHG LQ SDLUV�
/RFNZLUH WZLVWHG LQ SURSHU GLUHFWLRQ� ULJKW KDQG WZLVW IRU
ULJKW KDQG WKUHDGHG EROW� ZLWK OHIW KDQG WZLVW IRU ILQLVK

35()(55('
)RU DQ RGG QXPEHU RI IDVWHQHUV� D JURXS RI WKUHH PD\ EH
ZLUHG WRJHWKHU�
/RFNZLUH WZLVWHG LQ SURSHU GLUHFWLRQ� ULJKW KDQG WZLVW IRU
ULJKW KDQG WKUHDGHG EROW� ZLWK OHIW KDQG WZLVW WR WKLUG EROW
DQG OHIW KDQG WZLVW IRU ILQLVK
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127 $&&(37$%/(
/()7 3+272 � /RFNZLUH VWDUWHG LQ ZURQJ GLUHFWLRQ� 'RHV
QRW SUHYHQW EROW IURP ORRVHQLQJ�
5,*+7 3+272 � /RFNZLUH WZLVWHG ZURQJ �OHIW KDQG WZLVW
IRU ULJKW KDQG WKUHDGHG EROW�� 7RS DOVR LQVWDOOHG LQ D ORRVHQ�
LQJ GLUHFWLRQ�

127 $&&(37$%/(
/()7 3+272 � (QG GRHV QRW ILQLV ZLWK PLQLPXP RI
����� WXUQV� (QG QRW EHQW LQ DJDLQVW EROW IRU VDIHW\�
5,*+7 3+272 � (QG WZLVWHG LQ ZURQJ GLUHFWLRQ �L�H��
WZLVWHG ZLWK D ULJKW KDQG WZLVW YLFH WKH UHTXLUHG OHIW KDQG
WZLVW��
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127 $&&(37$%/(
/RFNZLUH LV WRR ORRVH� 6ODFN H[FHHGV WKH DOORZDEOH FULWHULD
RI OHVV WKDQ ���″ VODFN IRU WKH ILUV � LQFKHV SOXV ����″ PD[
IRU HDFK DGGLWLRQDO LQFK�
:LUHV GR QRW PHHW PLQLPXP � WXUQV SHU LQFK ������″ ZLUH�
DQG DUH QRW LQ FRQWDFW ZLWK HDFK RWKHU WKURXJKRXW HQWLUH
WZLVWHG OHQJWK�
(QG QRW EHQW DJDLQVW EROW IRU VDIHW\�

����� 1\ORF %ROW � 1HZ :RUN�
35()(55('
0LQLPXP RI � GRWV DSSUR[LPDWHO\ ����� LQFKHV GLDPHWHU�
UDLVHG RU GHSUHVVHG DSSUR[LPDWHO\ ����� LQFKHV� WRS ORFD�
WLRQ SUHIHUUHG� 6LGH ORFDWLRQ LV DFFHSWDEOH�

35()(55('
1HZ 1</2&�
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35()(55('
0LQLPXP RI � GRWV DSSUR[LPDWHO\ ����� LQFKHV GLDPHWHU�
UDLVHG RU GHSUHVVHG DSSUR[LPDWHO\ ����� LQFKHV� WRS ORFD�
WLRQ SUHIHUUHG� 6LGH ORFDWLRQ LV DFFHSWDEOH�

35()(55('
1HZ 1</2&�

127 $&&(37$%/(
1R GRWV RQ KHDG IRU LGHQWLILFDWLRQ

127 $&&(37$%/(
1</2& PLVVLQJ�
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127 $&&(37$%/(
5HXVHG 1</2& LV QRW DFFHSWDEOH�

����� /RFN 7DEV � 1HZ :RUN�
$&&(37$%/(
2QH FRUQHU RI WDE WXUQHG XS WLJKW DJDLQVW IOD RI EROW KHDG�
HQG RI WDE WXUQHG GRZQ ILU DJDLQVW EDVH� 1R FUDFNV RU
WHDUV DW EHQG UDGLL�
$&&(37$%/(
7ZR FRUQHUV RI WDE WXUQHG XS DJDLQVW IODW RI EROW KHDG ZLWK
DW OHDVW RQH WLJKW� HQG RI WDE WXUQHG GRZQ ILU DJDLQVW EDVH�
1R FUDFN RU WHDUV DW EHQG UDGLL�
$&&(37$%/(
2QH FRUQHU RI WDE WXUQHG XS WLJKW DJDLQVW IOD RI EROW KHDG�
HQG FRUQHU RI WDE WXUQHG GRZQ ILU DJDLQVW EDVH WR SUHYHQW
FRXQWHU�FORFNZLVH ORRVHQLQJ RI ULJKW KDQG EROW� 1R FUDFNV
RU WHDUV DW EHQG UDGLL�

127 $&&(37$%/(
&RUQHU RI WDE QRW WXUQHG XS WLJKW DJDLQVW IOD RI KHDG�
127 $&&(37$%/(
(QG RI WDE QRW WXUQHG GRZQ ILU DJDLQVW EDVH�

����� /RFNZLULQJ $QJOH &RQQHFWRUV � ��� DQG ��� � 1HZ :RUN�
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35()(55('
/RFNZLUHG VR WKDW ORFNZLUH LV SXW LQ WHQVLRQ LI FRXSOLQJ
FROODU ORRVHQV�
/RFNZLUH WZLVWHG ��� WXUQV SHU LQFK ������″ ZLUH��
:LUHG IURP DGDSWHU FRXSOLQJ ULQJ WR WDE RQ EDFNVKHOO�
:LUH VKDOO EH WLJKW EXW QRW RYHU�VWUHVVHG�
:LUH WHUPLQDWLRQ EHQW WR UHPRYH VKDUS HGJHV� 3LJWDLO RI
���″ WR ���″ ���� WZLVWV�� %HQW EDFN RU XQGHU WR SUHYHQW LW
IURP EHFRPLQJ D VQDJ�
5LJKW KDQG WZLVW RU OHIW KDQG WZLVW�

$&&(37$%/(
:KHQ WKH EDFNVKHOO GRHV QRW KDYH D KROH SURYLGHG DQG
WKHUH LV QR RWKHU SURYLVLRQ IRU PDLQWDLQLQJ EDFNVKHOO�FRQ�
QHFWRU RULHQWDWLRQ� XVH D &5(6 KRVH FODPS WR VHFXUH WKH
ORFNZLUH�
1RWH WKDW ORFNZLUH PD\ HLWKHU EH VHFXUHG E\ LQVWDOOLQJ WKH
ORFNZLUH WKURXJK RQH RI WKH VORWV �DV VKRZQ� RU DURXQG
ZLGWK RI KRVH FODPS EDQG�
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$&&(37$%/(
/RFNZLUHG ZLWK YLVLEOH VODFN� 7KHUH VKDOO EH OHVV WKDQ ���″
VODFN IRU WKH ILUV WKUHH LQFKHV SOXV D PD[LPXP RI ����″ IRU
HDFK DGGLWLRQDO LQFK�

127 $&&(37$%/(
/RFNZLUHG ZURQJ GLUHFWLRQ� GRHV QRW SUHYHQW ORFNLQJ ULQJ
IURP WXUQLQJ�

5-3. LOCKING DEVICES - GENERAL REQUIREMENTS - OLD WORK.

7KH IROORZLQJ JHQHUDO FULWHULD DSSOLHV WR LQVSHFWLRQ RI ROG ZRUN�

D� /RFNZLULQJ� $&&(37$%/( SURYLGHG LW PHHWV WKH IROORZLQJ UHTXLUHPHQWV�
�� 7KH ORFNZLUH LV WLJKW� XQEURNHQ� DQG LQVWDOOHG VXFK WKDW WKH ORFNZLUH WLJKWHQV DV WKH IDVWHQHU ORRVHQV�
�� 9LVXDO LQVSHFWLRQ VKRZV QR QLFNV RU VFUDWFKHV WKDW H[FHHG ��� RI WKH ORFNZLUH VWUDQG WKLFNQHVV�
�� 7KH HQGV RI WKH ORFNZLUH DUH WZLVWHG DQG QR LQGLFDWLRQ RI XQUDYHOOLQJ H[LVWV�

E� /RFN WDEV�
�� 'HWDLOHG LQVSHFWLRQ RI H[LVWLQJ ORFNWDEV QRW UHTXLUHG�
�� ([LVWLQJ ORFNWDEV DUH $&&(37$%/( LI WKH WDEV DUH SRVLWLRQHG WR SUHYHQW URWDWLRQ LQ WKH ORRVHQLQJ SRVL�

WLRQ�
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����� /RFNLQJ 'HYLFHV � 2OG :RUN�
$&&(37$%/(
/RFNZLUHG IURP WDE RQ EDFNVKHOO WR DGDSWHU FRXSOLQJ
ULQJ� LQVWHDG RI DGDSWHU FRXSOLQJ ULQJ WR WDE
EDFNVKHOO� EXW ZLOO SUHYHQW ORFNLQJ ULQJ IURP WXUQLQJ�

$&&(37$%/(
7ZLVWHG WRR WLJKW EXW QR HYLGHQFH RI IDWLJXH�

5-4. THREAD PROTRUSION.

$FFHSWDEOH WKUHDG HQJDJHPHQW RI QXWV PXVW UHVXOW LQ D PLQLPXP EROW SURWUXVLRQ RI � WKUHDG� %ROW SURWUXVLRQ
LQ H[FHVV RI � WKUHDG LV DFFHSWDEOH SURYLGHG WKDW HOHFWULFDO FOHDUDQFH DQG FUHHSDJH GLVWDQFHV DUH PHW� ,I GXULQJ
LQVSHFWLRQ WKH HQG RI WKH EROW LV IRXQG WR EH IOXV ZLWK WKH WRS VXUIDFH RI WKH QXW� WKLV FRQGLWLRQ GRHV QRW QHHG
WR EH FRUUHFWHG XQWLO WKH EROW�QXW IDVWHQHU LV GLVDVVHPEOHG IRU RWKHU PDLQWHQDQFH�
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$&&(37$%/(
0LQ� WKUHDG SURWUXVLRQ�

$&&(37$%/( IRU H[LVWLQJ ZRUN
127 $&&(37$%/( IRU QHZ ZRUN
)OXVK�

127 $&&(37$%/(
/HVV WKDQ IOXVK
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CHAPTER 6

LACING, SEIZING AND DRESSING OF CONDUCTORS

6-1. SAFETY INTRODUCTION.

1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�
PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

6-2. LACING, SEIZING, AND DRESSING - GENERAL REQUIREMENTS - NEW WORK.

7KLV FKDSWHU SURYLGHV JXLGHOLQHV IRU HYDOXDWLQJ WKH DFFHSWDELOLW\ DQG XQDFFHSWDELOLW\ IRU WKH ODFLQJ� VHL]LQJ�
DQG GUHVVLQJ RI FRQGXFWRUV� :KHQ WKH UHTXLUHPHQWV RI WKLV PDQXDO FRQIOLF ZLWK DQRWKHU GRFXPHQW LQYRNHG IRU
SDUWLFXODU HTXLSPHQW RU V\VWHPV �WHFKQLFDO PDQXDO� PDLQWHQDQFH UHTXLUHPHQW� RU RSHUDWLQJ PDQXDO�� WKH UHTXLUH�
PHQWV VHW IRUWK LQ WKH LQYRNHG GRFXPHQW IRU WKDW HTXLSPHQW RU V\VWHP VKDOO JRYHUQ� 7KLV FKDSWHU LV LQWHQGHG WR
VKRZ YDULRXV H[DPSOHV RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQV� +RZHYHU� WKLV FKDSWHU LV QRW LQWHQGHG WR VKRZ
HYHU\ H[DPSOH RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQ�

*HQHUDO UHTXLUHPHQWV IRU ODFLQJ� VHL]LQJ� DQG GUHVVLQJ RI HOHFWULFDO FRQGXFWRUV LQFOXGH WKH IROORZLQJ�

D� &DEOH VWUDSV VKDOO EH LQVWDOOHG LQ DFFRUGDQFH ZLWK WKH SURFHGXUHV IRU VWUDSSLQJ DQG VXSSRUWLQJ ZLUH EXQGOHV LQ
HOHFWULFDO HTXLSPHQW RI 0,/�67'��������

E� 6SLUDO ZUDS� ZKHQ XVHG LQ OLHX RI FDEOH VWUDSV RU ODFLQJ� VKDOO EH LQVWDOOHG LQ DFFRUGDQFH ZLWK WKH SURFHGXUHV
IRU ODFLQJ DQG ZUDSSLQJ ZLUH EXQGOHV LQ HOHFWULFDO DQG HOHFWURQLF HTXLSPHQW RI 0,/�67'��������

F� /DFLQJ RI ZLUH EXQGOHV VKDOO EH LQ DFFRUGDQFH ZLWK WKH SURFHGXUHV IRU ODFLQJ DQG ZUDSSLQJ ZLUH EXQGOHV LQ
HOHFWULFDO DQG HOHFWURQLF HTXLSPHQW RI 0,/�67'��������

G� 7KH XVH RI ]LS WXELQJ LQ QXFOHDU DSSOLFDWLRQV KDV EHHQ GLVFRQWLQXHG SHU 1$96($ �������������� =LS WXELQJ
�UHIHU WR SDUDJUDSK ������ ZLOO VWLOO EH DOORZHG RQ FHUWDLQ DYDLODELOLWLHV� ,Q OLHX RI ]LS WXELQJ� ([SDQGR *UDGH
)5 VOHHYLQJ RU VSLUDO ZUDS VKRXOG EH XVHG IRU QXFOHDU LQVWDOODWLRQV� ([SDQGR *UDGH )5 VOHHYLQJ DQG VSLUDO
ZUDS VKDOO EH LQVWDOOHG SHU SDUDJUDSK *�, � RI 1$96($ �������������� $ QXFOHDU VSLUDO ZUDS VDPSOH LV
VKRZQ LQ SDUDJUDSK ������

����� &DEOH &ODPSV � 1HZ :RUN�
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'R QRW XVH Q\ORQ FODPSV ZKHUH WHPSHUDWXUH H[FHHGV ���� )�
$&&(37$%/(
3UHIRUPHG PHWDO FODPS RYHU FKDQQHO UXEEHU�

$&&(37$%/(
:LUH EXQGOH VHFXUHG E\ Q\ORQ FODPS�

����� &DEOH 6WUDSV�7LH :UDSV � 1HZ :RUN�

'R QRW XVH WLH ZUDSV ZKHUH WHPSHUDWXUH H[FHHGV ���� )�
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$&&(37$%/(
7LH�ZUDS � ZLWK VXSSRUW EDVH�
7LH�ZUDS � VXSSRUW W\SH�
7KH VSDFLQJ EHWZHHQ VXSSRUW W\SH WLH�ZUDSV VKDOO
QRW H[FHHG �� LQFKHV�
7LH�ZUDS � ZLWK SODVWLF WDE�
7LH�ZUDS � ZLWK LQWHUQDO PHWDO WDE�

$&&(37$%/(
6SDFLQJ EHWZHHQ WLH ZUDSV VKDOO EH DV UHTXLUHG WR
VXLW LQVWDOODWLRQ� EXW VKDOO QRW H[FHHG ����� WLPHV
WKH GLDPHWHU RI WKH ZLUH EXQGOH RU � LQFKHV�
ZKLFKHYHU LV JUHDWHU�
7LH�ZUDSV WLJKW EXW QRW HQRXJK WR GDPDJH FRQGXF�
WRU LQVXODWLRQ�
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127 $&&(37$%/(
,QGLYLGXDO ZLUHV RU ZLUH EXQGOHV WKDW DUH QRW ODFHG�
VWUDSSHG� VXSSRUWHG� VKLHOGHG� RU FODPSHG WR SUH�
YHQW FKDILQ GXH WR YLEUDWLRQ DUH QRW DFFHSWDEOH�

$&&(37$%/(
:LULQJ KDUQHVVHV VKDOO EH ODFHG DQG URXWHG WR SUH�
YHQW SRWHQWLDO LQWHUIHUHQFH ZLWK FRPSRQHQW RU
SDQHO VXSSRUW PHPEHUV DV SDQHO GRRUV DUH PRYHG
WKURXJK WKHLU QRUPDO UDQJHV�

����� =LS 7XELQJ � 1HZ :RUN�

'R QRW XVH ]LS WXELQJ LQ QXFOHDU DUHDV� 8VH VSLUDO ZUDS �DV VKRZQ LQ SDUDJUDSK
������ RU ([SDQGR *UDGH )5 VOHHYLQJ� ([LVWLQJ LQVWDOODWLRQV RI zip tubing need
not be replaced. If existing installations are damaged but repairable, these
may be repaired vice being replaced.
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$&&(37$%/(
=LS WXELQJ � WXELQJ ]LSSHG FORVHG HQWLUH OHQJWK IRU
IOH[LQ LQ GUDZHUV RU GRRUV�
7LH ZUDSV RQ HQGV RI ]LS WXELQJ WR SUHYHQW RSHQLQJ
LV DFFHSWDEOH�
=LS WXELQJ PD\ EH RSHQHG ZLWKLQ ��� LQFK IURP HQGV
LQ D QRQ�FKDILQ DUHD�

127 $&&(37$%/(
=LS WXELQJ QRW ]LSSHG FORVHG�
7LH�ZUDSV UHVWULFW IOH[LELOLW RI ]LS WXELQJ�

����� 6SLUDO :UDS � 1RQ�1XFOHDU � 1HZ :RUN� 6SLUDO ZUDS PD\ EH XVHG LQ OLHX RI WLH ZUDSV RU ODFLQJ� EXW QRW
IRU XVH LQ IOH[LQ DSSOLFDWLRQV�
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$&&(37$%/(
6SLUDO ZUDS WLJKW RQ FRQGXFWRUV�
6WDUW RI VSLUDO ZUDS KRRNHG LQWR EXQGOH FXUOLQJ
DURXQG LQQHU FRQGXFWRUV�
)LQLVK RI VSLUDO ZUDS KRRNHG LQWR EXQGOH FXUOLQJ
DURXQG LQQHU FRQGXFWRUV�

127 $&&(37$%/(
6SLUDO ZUDS H[FHVVLYHO\ ORRVH DQG SHUPLWV PRYLQJ RI
ZUDS�
6WDUW RI VSLUDO ZUDS QRW KRRNHG LQWR EXQGOH�
)LQLVK RI VSLUDO ZUDS QRW KRRNHG LQWR EXQGOH�

����� 6SLUDO :UDS � 1XFOHDU � 1HZ :RUN� )RU QHZ LQVWDOODWLRQV LQ QXFOHDU DUHDV� VSLUDO ZUDS VKDOO EH LQVWDOOHG
SHU WKH IROORZLQJ UHTXLUHPHQWV� 6SLUDO ZUDS RU ([SDQGR *UDGH )5 VOHHYLQJ VKDOO EH XVHG LQ OLHX RI ]LS WXELQJ�

D� (GJHV RI VSLUDO ZUDS DUH EXWWHG DJDLQVW HDFK RWKHU VR WKDW WKH FDEOH LV FRPSOHWHO\ FRYHUHG�

E� 1R VKDUS HGJHV RQ VSLUDO ZUDS�

F� %RWK HQGV VKDOO EH VHFXUHG ZLWK Q\ORQ WLH VWUDSV �WLH ZUDSV�� ODFLQJ FRUG RU WDSH� /DFLQJ FRUG DQG WDSH� )RU
WHPSHUDWXUHV XS WR ���� &� ODFLQJ FRUG RU WDSH VKDOO EH XQZD[HG Q\ORQ� W\SH 3� LQ DFFRUGDQFH ZLWK 0,/�'7/�
���� JODVV ILEH �UHVLQ FRDWHG�� W\SH 65����� LQ DFFRUGDQFH ZLWK 0,/�,������ RU Q\ORQ� W\SH , RU 9� ZLWK ILQ
LVKHV $� &� RU (� LQ DFFRUGDQFH ZLWK $�$������� )RU WHPSHUDWXUHV XS WR ��� �&� ODFLQJ FRUG VKDOO EH QHRSUHQH
WUHDWHG JODVV �IRUP �� LQ DFFRUGDQFH ZLWK 0,/�<������ )RU WHPSHUDWXUHV XS WR ���� &� ODFLQJ FRUG WR WDSH VKDOO
EH VLOLFRQH WUHDWHG JODVV FRUG RU VOHHYLQJ� RI JODVV RU SRO\DPLGH WDSH� W\SHV ,9 RU 9 ZLWK ILQLVKH ' RU )� LQ
DFFRUGDQFH ZLWK $�$�������
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G� )RU WKH FDEOH OHQJWK SURWHFWHG E\ WKH VSLUDO ZUDS� WKH FDEOH EXQGOH GRHV QRW SURWUXGH EH\RQG WKH RXWVLGH
GLDPHWHU RI WKH VSLUDO ZUDS�

$&&(37$%/( �1XFOHDU�
6DPSOH ZLWK HQG VHFXUHG ZLWK WLH�ZUDS�

$&&(37$%/( �1XFOHDU�
6DPSOH ZLWK HQG VHFXUHG ZLWK ODFLQJ FRUG�

6.3 LACING, SEIZING, AND DRESSING - GENERAL REQUIREMENTS - OLD WORK.

7KH IROORZLQJ FULWHULD VKRXOG EH XVHG LQ LQVSHFWLQJ ROG ZRUN�

D� /DFLQJ� $&&(37$%/( LI ODFLQJ LV LQWDFW DQG WLJKW RQ WUXQN�

E� =LS WXELQJ� 6DPH DV QHZ ZRUN �UHIHU WR SDUDJUDSK �������

F� 6SLUDO ZUDS �QRQ�QXFOHDU�� 6DPH DV QHZ ZRUN �UHIHU WR SDUDJUDSK �������

G� 6SLUDO ZUDS �QXFOHDU�� 6DPH DV QHZ ZRUN �UHIHU WR SDUDJUDSK �������

H� 0HWDO FODPS� $&&(37$%/( LI ZLUH LQVXODWLRQ LV QRW GDPDJHG RU FKDIHG�
$&&(37$%/(
7LH�ZUDS VSDFLQJ WKDW H[FHHGV QHZ ZRUN FULWHULD DV
ORQJ DV ZLUHV DUH QR PRUH WKDQ VOLJKWO\ VSOD\HG�
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$&&(37$%/(
/DFLQJ RI VHYHUDO ZLUHV WR DQ H[LVWLQJ ZLULQJ KDUQHVV
RU EXQGOH� XQOHVV KDUQHVV RSHUDWLRQ LV LPSDLUHG RU WKH
ZLUHV H[KLELW LQVXODWLRQ GDPDJH GXH WR LQWHUIHUHQFH
ILW LV DFFHSWDEOH�

6-4. WIRING HARNESSES.
7KH IROORZLQJ FULWHULD VKRXOG EH XVHG LQ LQVSHFWLQJ ROG ZRUN�

D� :LULQJ KDUQHVVHV WKDW DUH QRW SURSHUO\ ODFHG DQG URXWHG WR SUHYHQW SRWHQWLDO LQWHUIHUHQFH ZLWK FRPSRQHQWV RU
SDQHO VXSSRUW PHPEHUV DV SDQHO GRRUV DUH PRYHG WKURXJK WKHLU QRUPDO UDQJHV DUH QRW DFFHSWDEOH�

E� /DFLQJ RI VHYHUDO ZLUHV WR DQ H[LVWLQJ ZLULQJ KDUQHVV RU EXQGOH� XQOHVV KDUQHVV RSHUDWLRQ LV LPSDLUHG RU WKH
ZLUHV H[KLELW LQVXODWLRQ GDPDJH GXH WR LQWHUIHUHQFH IL LV DFFHSWDEOH�

F� ,QGLYLGXDO ZLUHV RU ZLUH EXQGOHV WKDW DUH QRW ODFHG� VWUDSSHG� VXSSRUWHG� VKLHOGHG� RU FODPSHG WR SUHYHQW FKDI�
LQJ GXH WR YLEUDWLRQ DUH QRW DFFHSWDEOH�

G� ([WUD KROHV FDQ EH DGGHG EXW QRW XVHG IRU ZLULQJ KDUQHVV DUH DFFHSWDEOH� ([LVWLQJ KROHV LQ SDQHO DUH DFFHSW�
DEOH DV ORQJ DV WKH\ DUH XQGHU WKH FRYHU DQG SRVH QR VSUD\ WLJKW SUREOHP� 'R QRW IL WKHVH XQOHVV WKHUH LV D
VSUD\ WLJKW LVVXH� 7KHUH DUH 3DQHO )DVWHQHU ,PSURYHPHQW 0RG¶V PDGH RQ '& VZLWFKERDUGV� 'R QRW SOXJ ZHOG
WKH H[LVWLQJ KROHV DOVR DGGLWLRQDO KROHV FDQ EH DGGHG IRU WKH QHZ WKXPE VFUHZV�
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CHAPTER 7

CLEANLINESS AND CORROSION

7-1. SAFETY INTRODUCTION.

1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�
PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

7-2. CLEANLINESS AND CORROSION - GENERAL REQUIREMENTS.

7KLV FKDSWHU SURYLGHV JXLGHOLQHV IRU HYDOXDWLQJ WKH DFFHSWDELOLW\ DQG XQDFFHSWDELOLW\ RI FOHDQOLQHVV DQG FRU�
URVLRQ FRQGLWLRQV IRU HOHFWULFDO HTXLSPHQW� 7KLV FKDSWHU FRYHUV ERWK LQWHUQDO DQG H[WHUQDO FOHDQOLQHVV DQG FRUUR�
VLRQ UHTXLUHPHQWV� DQG DSSOLHV WR ERWK QXFOHDU DQG QRQ�QXFOHDU ZRUN� :KHQ WKH UHTXLUHPHQWV RI WKLV PDQXDO FRQ�
IOLF ZLWK DQRWKHU GRFXPHQW LQYRNHG IRU SDUWLFXODU HTXLSPHQW RU V\VWHPV �WHFKQLFDO PDQXDO� PDLQWHQDQFH
UHTXLUHPHQW� RU RSHUDWLQJ PDQXDO�� WKH UHTXLUHPHQWV VHW IRUWK LQ WKH LQYRNHG GRFXPHQW IRU WKDW HTXLSPHQW RU V\V�
WHP VKDOO JRYHUQ� 7KLV FKDSWHU LV LQWHQGHG WR VKRZ YDULRXV H[DPSOHV RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQV�
+RZHYHU� WKLV FKDSWHU LV QRW LQWHQGHG WR VKRZ HYHU\ H[DPSOH RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQ�

7-3. CLEANLINESS - GENERAL REQUIREMENTS.

,Q JHQHUDO� FRPSRQHQWV VKDOO EH IUHH RI IRUHLJQ PDWHULDO VXFK DV UDJV� SDSHU� JUHDVH� RLO� ZDWHU� SLHFHV RI FDEOH
VOHHYLQJ� XQDXWKRUL]HG WDSH� DGULIW KDUGZDUH �ZDVKHUV� VFUHZV� QXWV� EROWV� HWF��� GLUW� GXVW� OLQW� SDLQW FKLSV� PHWDO
FKLSV� FDUERQ RU FRSSHU GXVW� VROYHQWV� JULPH ILOPV DQG SDLQW RQ FRQQHFWLRQ VXUIDFHV� )RU H[WHUQDO DSSOLFDWLRQV
�H�J�� WRS RI VZLWFKERDUGV�� WKH IROORZLQJ FRQGLWLRQV DUH DFFHSWDEOH� D QRUPDO GD\�WR�GD\ GXVW DFFXPXODWLRQ� GLV�
FRORUDWLRQ �QRW UHODWHG WR RYHUKHDWLQJ�� SDLQW VSODWWHU RQ QDPHSODWHV WKDW GRHV QRW DIIHFW OHJLELOLW\� DQG SDLQW RQ
H[SRVHG QRQ�FRQWDFW VXUIDFHV RI JDVNHWV�

:KHQ LQVSHFWLQJ IRU FOHDQOLQHVV� WKH LQVSHFWRU VKDOO EH DV VSHFLIL DV SRVVLEOH LQ GRFXPHQWLQJ GHILFLHQFLHV
)RU H[DPSOH� D GHILFLHQF VXFK DV ³IRUHLJQ PDWHULDO LQ VZLWFKERDUG´ LV QRW VSHFLILF WKH GHILFLHQF VKRXOG VWDWH
WKH W\SH �RU W\SHV� RI IRUHLJQ PDWHULDO REVHUYHG DQG ORFDWLRQ ZLWKLQ WKH VZLWFKERDUG�

����� 'LVFRORUDWLRQ�
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$&&(37$%/(
'LVFRORUDWLRQ RI SDQHO IURP SDLQW�

$&&(37$%/(
'LVFRORUDWLRQ IURP ODFTXHU VSUD\�
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$&&(37$%/(
1RUPDO GLVFRORUDWLRQ RQ LQWHULRU SDQHO ZDOO�

����� 'LVFRORUDWLRQ &OHDQOLQHVV �'XVW��
$&&(37$%/(
'LVFRORUHG VOHHYH�
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$&&(37$%/(
/LJKW GXVW RQ OLS RI SDQHO FRYHU� GLVFRORUDWLRQ RI
QDPH SODWH�

$&&(37$%/(
/LJKW GXVW RQ UHOD\ DQG DVVRFLDWHG ZLULQJ�

����� &OHDQOLQHVV �'XVW��
$&&(37$%/(
/LJKW GXVW RQ UKHRVWDWV�
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$&&(37$%/(
/LJKW GXVW RQ ZLULQJ�

$&&(37$%/(
/LJKW GXVW RQ ZLULQJ WR VZLWFK �VOLJKWO\ EHORZ DQG WR
WKH ULJKW RI WKH FHQWHU RI WKH SKRWR��

����� &OHDQOLQHVV �'XVW� 3DLQW� 6SODWWHU� *ULPH��
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$&&(37$%/(
/LJKW GXVW DQG SDLQW VSDWWHU�

$&&(37$%/(
/LJKW IL[H GXVW RQ DQG DURXQG VHDOHU DW FXELFOH
HQWUDQFH�
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127 $&&(37$%/(
/()7 3+272 � *ULPH RQ WRS IURQW HGJH RI GUDZHU�
�6XUIDFH ZDV JULP\ WR WKH WRXFK YLFH EHLQJ GLVFRO�
RUHG��
5,*+7 3+272 � )X]]\ GXVW EXLOGXS �ORZHU ULJKW
VHFWLRQ RI WKH SKRWR��

����� &OHDQOLQHVV �'XVW DQG 'HEULV��
$&&(37$%/(
3LHFH RI GXVW LQ GUDZHU�
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127 $&&(37$%/(
'XVW DQG GHEULV RQ URWDU\ VQDS VZLWFK�

127 $&&(37$%/(
'XVW RQ EXV FRQQHFWLRQV DQG DVVRFLDWHG ZLULQJ�

����� &OHDQOLQHVV �2LO\ 'XVW� 'XVW DQG 'HEULV��
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127 $&&(37$%/(
2LO\ GXVW RQ IXVH KROGHU DQG DVVRFLDWHG ZLULQJ�

127 $&&(37$%/(
'XVW DQG GHEULV RQ DUF FKXWH�
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127 $&&(37$%/(
'XVW DQG GHEULV RQ UHOD\�

����� &OHDQOLQHVV �'LUW� *UHDVH� 8QVHFXUHG +DUGZDUH��
127 $&&(37$%/(
3HUPDQHQWO\ UHPRYHG SDQHO LQGLFDWRUV ZLWK KROHV
WDSHG RYHU�

127 $&&(37$%/(
'LUW DQG JUHDVH RQ H[WHULRU SDQHO WRS�
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127 $&&(37$%/(
([FHVVLYH GLUW ZLWK XQVHFXUHG KDUGZDUH LQ LQWHULRU RI
SDQHO�

����� &OHDQOLQHVV �2LO\ 'XVW��
127 $&&(37$%/(
([FHVVLYH RLO\ GXVW ZLWKLQ URWDU\ VQDS HQFORVXUH�

127 $&&(37$%/(
([FHVVLYH RLO\ GXVW RQ ZLULQJ RI VQDS VZLWFK DQG�RU
LQ ERWWRP RI HQFORVXUH�
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127 $&&(37$%/(
([FHVVLYH RLO\ GXVW RQ WHUPLQDO ERDUGV�

����� 6ZLWFKERDUG� 3DQHO (QFORVXUH &OHDQOLQHVV� 7KH SUHVHQFH RI IRUHLJQ PDWHULDO VXFK DV GLUW� GXVW� PHWDO ILO
LQJV� SDLQWFKLSV� FRQGHQVDWLRQ� RU DGULIW KDUGZDUH LV QRW DFFHSWDEOH� 7KH SUHVHQFH RI JUHDVH RU RLO� ZKHUH LW LV QRW
LQWHQGHG E\ GHVLJQ� LV QRW DFFHSWDEOH�

D� 6RPH GXVW DQG OLQW LV DFFHSWDEOH� SURYLGHG LW KDV QRW DFFXPXODWHG WR WKH H[WHQW LW UHVXOWV LQ D YLVLEOH OD\HU�

E� /RRVH� IODNLQJ RU EOLVWHULQJ UXVW RU FRUURVLRQ LV QRW DFFHSWDEOH�

F� 0LQRU VFUDWFKHV RU FKLSV WKDW GR QRW SHQHWUDWH WR EDUH PHWDO LV DFFHSWDEOH�

G� *UHHQ FRUURVLRQ �R[LGDWLRQ� DGKHULQJ WR EXW QRW DIIHFWLQJ RSHUDWLRQ RI PHWDO IDVWHQHUV �EROWV� VFUHZV� LV
DFFHSWDEOH�

H� 9HULI\ PHWDO HQFORVXUHV DUH JURXQGHG WR WKH KXOO� 5HVLVWDQFH WR JURXQG LV WR EH OHVV WKDQ ��� RKPV�

I� *URXQG FRQQHFWLRQ PXVW EH VHFXUHO\ IDVWHQHG ZLWK PHWDO WR PHWDO FRQWDFW� 0LVVLQJ� EURNHQ RU GLVFRQQHFWHG
JURXQG VWUDSV DUH QRW DFFHSWDEOH�

J� 3DLQW RQ WKH JURXQG VWUDS RU OXJ LV DFFHSWDEOH�

K� 3DLQW VSODWWHU RQ HOHFWULFDO FRPSRQHQWV� SURYLGHG LW LV QRW RQ HOHFWULFDO FRQWDFW VXUIDFHV� LV DFFHSWDEOH� 3DLQW
VSODWWHU RQ QDPHSODWHV ZKLFK GRHV QRW DIIHFW OHJLELOLW\ LV DFFHSWDEOH�

L� 6OLJKW GLVFRORUDWLRQ RU VWDLQ RQ FRPSRQHQWV WKDW RWKHUZLVH IXQFWLRQ VDWLVIDFWRULO\ LV DFFHSWDEOH�

M� 6OHHYLQJ WKDW KDV D FRDWLQJ RI VWLFN\ UHVLGXH WKDW GRHV QRW DIIHFW WKH OHJLELOLW\ RI WKH PDUNHU RU RSHUDWLRQ RI
WKH HTXLSPHQW LV DFFHSWDEOH�

7-4. CORROSION - GENERAL REQUIREMENTS.

7KH IROORZLQJ FULWHULD DSSOLHV�

D� (OHFWULFDO &RPSRQHQWV�&RQQHFWLRQV�&RQWDFW 6XUIDFHV� 7KHVH VKDOO EH IUHH IURP PRLVWXUH� FRUURVLRQ� R[LGDWLRQ�
UXVW� VFDOH� HOHFWURO\VLV� DQG HYLGHQFH RI RYHUKHDWLQJ� 7KH IROORZLQJ FRQGLWLRQV DUH $&&(37$%/(�
�� 7DUQLVK �EURZQ WR EODFN GLVFRORUDWLRQ IRUPLQJ EORWFK\ SDWWHUQV RQ VLOYHU�SODWHG VXUIDFHV��
�� 7KLQ DGKHUHQW SDWLQD �JUHHQ FRDWLQJ RQ VXUIDFH RI FRSSHU� SRVVLEOH LQGLFDWLRQ RI SUHVHQFH RI PRLVWXUH� DQG
�� 5XVW SLWWLQJ ZKLFK GRHV QRW FRQVWLWXWH D FRQWLQXRXV ILO RI UXVW�

E� 0HWDO 6XUIDFHV�(QFORVXUHV�0HFKDQLFDO &RPSRQHQWV� /RRVH UXVW RU RWKHU SURGXFWV RI FRUURVLRQ ZKLFK DUH IODN
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LQJ� FKLSSLQJ� RU EOLVWHULQJ DUH XQDFFHSWDEOH� &KLSSHG SDLQW LV XQDFFHSWDEOH LI EDUH PHWDO LV H[SRVHG� 5HSDLU
RI VXUIDFH VFUDWFKHV EH\RQG ZKDW LV QHFHVVDU\ WR SUHYHQW FRUURVLRQ LV QRW UHTXLUHG� 3DLQW UHPRYHG GXH WR
DFFHVVLQJ HTXLSPHQW �VXFK DV GUDZHU VOLGH ZHDU� LV DFFHSWDEOH� 7KH DFFHSWDQFH RI ZHDULQJ VXUIDFHV VKRXOG QRW
QHHG SDLQWLQJ� H[DPSOHV DUH ���� EUHDNHU FRYHU JXLGH SLQV DQG FUDGOH WUDFNV ZKHUH EUHDNHU ZKHHOV WUDYHO�

����� 7DUQLVK�&RUURVLRQ � (OHFWULFDO &RQQHFWLRQV�
$&&(37$%/(
7KLQ DGKHUHQW ILO RI FRUURVLRQ RQ WHUPLQDO OXJ
SDOPV�

$&&(37$%/(
7DUQLVK� LGHQWLILH DV EURZQ WR EODFN GLVFRORUDWLRQV RQ
WLQQHG RU VLOYHU SODWHG VXUIDFHV�
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$&&(37$%/(
7KLQ DGKHUHQW SDWLQD� LGHQWLILH DV JUHHQ GLVFRORUDWLRQ
RQ FRSSHU� EURQ]H RU EUDVV VXUIDFHV�

����� 5XVW�&RUURVLRQ�'LVFRORUDWLRQ � (OHFWULFDO &RQQHFWLRQV�
$&&(37$%/(
/LJKW UXVW RQ EROWV DQG QXWV�
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$&&(37$%/(
'LVFRORUDWLRQ RI EROWV DQG QXWV�

$&&(37$%/(
/LJKW FRUURVLRQ RQ EROWV� QXWV� ZDVKHUV RU WHUPLQDO
OXJV�

127 $&&(37$%/(
&RUURVLRQ DW FRQQHFWLRQ SRLQWV DQG FRUURVLYH GHWHULR�
UDWLRQ RI FRQGXFWRU VWUDQGV�
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127 $&&(37$%/(
&RUURVLRQ DW FRQQHFWLRQ SRLQWV DQG FRUURVLYH GHWHULR�
UDWLRQ RI FRQGXFWRU VWUDQGV�

127 $&&(37$%/(
&RUURVLRQ DW FRQQHFWLRQ SRLQWV DQG FRUURVLYH GHWHULR�
UDWLRQ RI FRQGXFWRU VWUDQGV�

����� 5XVW�'LVFRORUDWLRQ � 3DQHOV�&RPSRQHQWV�
$&&(37$%/(
/LJKW UXVW DGKHULQJ WR EDVH PHWDO VKDIW DQG VHW VFUHZV
RI PHFKDQLFDO FRPSRQHQW�
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$&&(37$%/(
'LVFRORUDWLRQ RI EXVZRUN IURP WDUQLVKLQJ RU D SUHYL�
RXVO\ XVHG FOHDQLQJ DJHQW�

����� 5XVW�&RUURVLRQ � 3DQHOV�&RPSRQHQWV�
127 $&&(37$%/(
([WHULRU RI SDQHO VKRZLQJ ORRVH UXVW IODNLQ DQG EOLV�
WHULQJ�

127 $&&(37$%/(
0HFKDQLFDO FRPSRQHQW VKRZLQJ ORRVH UXVW ZLWK EOLV�
WHULQJ�
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127 $&&(37$%/(
,QWHULRU RI SDQHO VKRZLQJ H[FHVVLYH UXVW EXLOGXS DQG
IODNLQJ (OHFWULFDO FRQQHFWLRQ UXVW DQG FRUURVLRQ�

127 $&&(37$%/(
([WHULRU SDQHO KLQJH ZLWK UXVW�

127 $&&(37$%/(
+HDY\ FRUURVLRQ RQ FRQQHFWRU EDFNVKHOO�
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127 $&&(37$%/(
&RQWDPLQDWLRQ�FRUURVLRQ LQVLGH FRQQHFWRU IURP SRRU
HQYLURQPHQWDO VHDO RU ODFN RI VHDO�

127 $&&(37$%/(
([WHULRU WRS RI SDQHO VKRZLQJ ORRVH UXVW FKLSSLQJ DQG
EOLVWHULQJ�

127 $&&(37$%/(

([WHULRU WRS RI SDQHO ZLWK OLIW KROH VKRZLQJ ORRVH UXVW
IODNLQ DQG FKLSSLQJ�
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127 $&&(37$%/(
,QWHULRU RI SDQHO VKRZLQJ H[FHVVLYH UXVW EXLOGXS ZLWK
EOLVWHULQJ�

127 $&&(37$%/(
&KLSSHG SDLQW �EDUH PHWDO H[SRVHG� RQ GUDZHU VOLGH�
3DLQW UHPRYHG GXH WR DFFHVVLQJ HTXLSPHQW �VXFK DV
GUDZHU VOLGH ZHDU� LV DFFHSWDEOH�
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CHAPTER 8

BUS WORK

8-1. SAFETY INTRODUCTION.

1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�
PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

8-2. BUS WORK - GENERAL REQUIREMENTS - NEW WORK.

7KLV FKDSWHU SURYLGHV JXLGHOLQHV IRU HYDOXDWLQJ WKH DFFHSWDELOLW\ DQG XQDFFHSWDELOLW\ RI EXV ZRUN LQVWDOODWLRQ�
:KHQ WKH UHTXLUHPHQWV RI WKLV PDQXDO FRQIOLF ZLWK DQRWKHU GRFXPHQW LQYRNHG IRU SDUWLFXODU HTXLSPHQW RU V\V�
WHPV �WHFKQLFDO PDQXDO� PDLQWHQDQFH UHTXLUHPHQW� RU RSHUDWLQJ PDQXDO�� WKH UHTXLUHPHQWV VHW IRUWK LQ WKH LQYRNHG
GRFXPHQW IRU WKDW HTXLSPHQW RU V\VWHP VKDOO JRYHUQ� 7KLV FKDSWHU LV LQWHQGHG WR VKRZ YDULRXV H[DPSOHV RI
DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQV� +RZHYHU� WKLV FKDSWHU LV QRW LQWHQGHG WR VKRZ HYHU\ H[DPSOH RI DFFHSW�
DEOH DQG XQDFFHSWDEOH FRQGLWLRQ�

D� (YLGHQFH RI RYHUKHDWLQJ VXFK DV EODFN RU UHG R[LGH FRDWLQJ� JUHHQ RU EOXH FRUURVLYH FRDWLQJ �W\SLFDOO\ DSSHDU�
LQJ DV FRQFHQWULF SDWWHUQV DURXQG EROW KHDGV�� RU GLOXWLRQ E\ XQGHUO\LQJ FRSSHU� LV QRW DFFHSWDEOH�

E� &RDWHG EXV ZRUN WKDW LV EODFNHQHG FKDUUHG� EOLVWHUHG� RU FUDFNHG LV QRW DFFHSWDEOH�

F� 3HHOLQJ VLOYHU SODWLQJ RU SODWLQJ H[KLELWLQJ DUHDV RI H[SRVHG FRSSHU ZLWKLQ � LQFK RI FRQWDFW VXUIDFHV LV QRW
DFFHSWDEOH�

G� %XV ZRUN FRQQHFWLRQV PXVW EH WLJKW DQG VKRZ QR VLJQV RI RYHUKHDWLQJ�

H� &OHDUDQFH DQG FUHHSDJH GLVWDQFHV�
�� 9LVXDOO\ LQVSHFW WKH FOHDUDQFH DQG FUHHSDJH GLVWDQFH IRU QRQ�FRPSRQHQW DQG FRPSRQHQW WHUPLQDWLRQ EXV

SRLQWV WR HQVXUH WKH UHTXLUHPHQWV RI 0,/�(���� DUH PHW�
�� 9LVXDOO\ LQVSHFW IRU SURSHU FOHDUDQFH EHWZHHQ ZLUHV DQG EXV EDUV WR HQVXUH FOHDUDQFH LV QRW OHVV WKDQ ���

LQFK� H[FHSW DW ZLUH WR EXV FRQQHFWLRQV�

I� /RFNLQJ GHYLFHV VXFK DV VSOLW ULQJV RU H[WHUQDO WRRWK ORFNZDVKHUV� FDVWHOODWHG QXWV� FRWWHU SLQV� RU VDIHW\ ZLUHV�
XQOHVV VSHFLILH E\ GHVLJQ� DUH QRW DFFHSWDEOH�
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127 $&&(37$%/(
2YHU KHDWHG OXJ KDV ORVW DOO RI LWV VLOYHU SODWLQJ DQG KDV
JUHHQ FRUURVLYH FRDWLQJ�

127 $&&(37$%/(
2YHUKHDWHG OHDG RQ DQ $4%�$��� EUHDNHU EDVH� 7KH FRQ�
QHFWLRQ ZDV IRXQG WR EH ORRVH�
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127 $&&(37$%/(
2YHUKHDWHG OHDG LQ D FRQWUROOHU� 7KH FRQQHFWLRQ ZDV IRXQG
WR EH ORRVH�

127 $&&(37$%/(
2YHUKHDWHG FRQQHFWLRQ SRLQW RQ D FLUFXLW EUHDNHU EDVH� 7KH
FRQQHFWLRQ VFUHZ ZDV IRXQG WR EH ORRVH�

127 $&&(37$%/(
2YHUKHDWHG VWXG RQ EUHDNHU PRXQWLQJ EDVH�
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����� 6LOYHU 3ODWLQJ� 3HHOLQJ VLOYHU SODWLQJ RU SODWLQJ H[KLELWLQJ DUHDV RI H[SRVHG FRSSHU ZLWKLQ RQH LQFK RI
FRQWDFW VXUIDFH LV QRW DFFHSWDEOH�

127 $&&(37$%/(
&RSSHU EXV ZDV LQVHUWHG ZLWKRXW VLOYHU SODWLQJ�

127 $&&(37$%/(
6OLYHU SODWLQJ SHHOLQJ RII RI $4% %UHDNHU VWDEV� $4%�
$����
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127 $&&(37$%/(
6LOYHU SODWLQJ WKDW LV FRPLQJ RII WKH EUHDNHU EDVH EXV EDU
VWDEV� $4%�$����

����� %XV :RUN � 0DUNLQJ� %XV ZRUN WKDW GRHV QRW KDYH FOHDUO\ PDUNHG SKDVH LGHQWLILFDWLR RU 'DQJHU ³BB´
YROWDJH ZDUQLQJ SODWHV LV QRW DFFHSWDEOH�

$&&(37$%/(

8-3. BUS BAR DISCOLORATION /TARNISH.

D� %ORWFK\ EURZQ WDUQLVK RQ VLOYHU�SODWHG VXUIDFHV LV DFFHSWDEOH LI LW LV QRW D FRQWLQXRXV ILOP

E� %ODFN WDUQLVK RQ VLOYHU SODWHG VXUIDFHV LV DFFHSWDEOH LI LW LV QRW D FRQWLQXRXV ILOP

F� *UHHQ SDWLQD RQ FRSSHU RU VLOYHU SODWHG VXUIDFHV LV DFFHSWDEOH LI LW LV QRW D FRQWLQXRXV ILO EXW VKRXOG EH
FOHDQHG DV PXFK DV SRVVLEOH LI LW¶V DURXQG FRQQHFWLRQ SRLQWV�

����� 6LOYHU 6XOILG 7DUQLVK �2YHUKHDWLQJ�

D� 6LOYHU VXOILG WDUQLVK � LV D FKHPLFDO UHDFWLRQ EHWZHHQ VLOYHU DQG WKH VXOIXU LQ WKH DLU� 6XOIXU� ZKLFK LV WKH E\
SURGXFW RI FRPEXVWLRQ� IRUPV D EODFN FRPSRXQG ZLWK D UHG RU JUHHQ RU ERWK W\SHV RI GLVFRORUDWLRQV RI YDU\�
LQJ KXHV�

E� 2YHU KHDWLQJ � $Q R[LGL]HG FRSSHU FRORU SHUPHDWLQJ WKH VLOYHU SODWHG VXUIDFH DURXQG D EROW KHDG RU QXW LV HYL�
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GHQFH RI RYHUKHDWLQJ� ZKLFK FDXVHV WKH VLOYHU WR GLIIXVH LQWR WKH FRSSHU EXV EDU� 2[LGDWLRQ UHDFWLRQV FDXVHG
E\ H[FHVVLYH RYHUKHDWLQJ UHVXOW LQ EODFN� GHHS UHG RU JUHHQ GLVFRORUDWLRQV RI YDU\LQJ KXH W\SLFDOO\ IRUPLQJ
FRQFHQWULF SDWWHUQV LQ VLOYHU SODWH VXUIDFH RI EXV EDU DURXQG EROW KHDGV RU QXWV�

6RPH GLVFRORUDWLRQ RI VLOYHU�SODWHG HOHFWULFDO FRQQHFWLRQV PD\ EH FDXVHG E\ RYHUKHDWLQJ RU VLOYHU VXOILG WDU�
QLVK� :KHUH QR RWKHU HYLGHQFH RI RYHUKHDWLQJ H[LVWV �H�J�� DUF PDUNV� ORRVH FRQQHFWLRQV� FKDUUHG ZLUH LQVXODWLRQ�
HWF�� DQG GLVFRORUDWLRQ FDQ EH HQWLUHO\ UHPRYHG E\ VLOYHU FOHDQHUV� WKH GLVFRORUDWLRQ LV FDXVHG E\ VLOYHU VXOILG
WDUQLVK�

,I \RX QHHG WR GLVDVVHPEOH RU LI WKH FOHDQLQJ RI WKH EXV EDU RU FRQQHFWLRQV LV
H[WHQVLYH WR FOHDQ WKHQ FRQWDFW WKH (QJLQHHULQJ FRGH� $IWHU FOHDQLQJ WKH EXV EDU
RU OXJ FRQQHFWLRQV� LI LW VWLOO KDV VLJQV RI RYHU KHDWLQJ WKHQ FRQWDFW WKH (QJLQHHU�
LQJ FRGH�

8-4. BUS WORK CORROSION.

D� %XV ZRUN FRQQHFWLRQV� ZKLFK DUH FRUURGHG DV RSSRVHG WR WDUQLVKHG VKDOO EH LQVSHFWHG E\ (QJLQHHULQJ WR YHULI\
WKDW FXUUHQW FDUU\LQJ FRQWDFW VXUIDFHV DUH FRPSOHWHO\ FRUURVLRQ IUHH� 5RXJK RU SHHOLQJ VLOYHU SODWLQJ� LV QRW
DFFHSWDEOH� FRQWDFW (QJLQHHULQJ LI IRXQG�
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CHAPTER 9

INSTRUMENTATION

9-1. SAFETY INTRODUCTION.

1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�
PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

9-2. INSTRUMENTATION - GENERAL REQUIREMENTS - NEW WORK.

7KLV FKDSWHU SURYLGHV JXLGHOLQHV IRU HYDOXDWLQJ WKH DFFHSWDELOLW\ DQG XQDFFHSWDELOLW\ RI LQVWUXPHQWDWLRQ
LQVWDOODWLRQ� :KHQ WKH UHTXLUHPHQWV RI WKLV PDQXDO FRQIOLF ZLWK DQRWKHU GRFXPHQW LQYRNHG IRU SDUWLFXODU HTXLS�
PHQW RU V\VWHPV �WHFKQLFDO PDQXDO� PDLQWHQDQFH UHTXLUHPHQW� RU RSHUDWLQJ PDQXDO�� WKH UHTXLUHPHQWV VHW IRUWK LQ
WKH LQYRNHG GRFXPHQW IRU WKDW HTXLSPHQW RU V\VWHP VKDOO JRYHUQ� 7KLV FKDSWHU LV LQWHQGHG WR VKRZ YDULRXV
H[DPSOHV RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQV� +RZHYHU� WKLV FKDSWHU LV QRW LQWHQGHG WR VKRZ HYHU\
H[DPSOH RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQ�

����� ,QVWUXPHQWDWLRQ ± 1HZ DQG 2OG :RUN� 0HWHUV WKDW KDYH EHQW SRLQWHUV RU FUDFNHG IDFH SODWHV DUH QRW
DFFHSWDEOH�

D� 0HWHU IDFH SODWHV WKDW KDYH VPDOO FKLSV� VFUDWFKHV� DQG KDLUOLQH FUDFNV� VR ORQJ DV PHWHU RSHUDWLRQ LV QRW
DIIHFWHG� DUH DFFHSWDEOH�

E� 0HWHUV WKDW GR QRW KDYH FXUUHQW FDOLEUDWLRQ RU FDOLEUDWLRQ QRW UHTXLUHG VWLFNHUV DUH QRW DFFHSWDEOH�

F� 3OXJ FRQQHFWRUV WR PHWHUV PXVW EH SURSHUO\ PDWHG� ORRVH RU PLVVLQJ DPSKHQRO KDUGZDUH LV QRW DFFHSWDEOH�
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127 $&&(37$%/(
0HWHU KDV EHQW SRLQWHU DQG FUDFNHG IDFHSODWH�

$&&(37$%/(
³&$/,%5$7,21 127 5(48,5('´ VWLFNHU YLVLEOH DV
UHTXLUHG�
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$&&(37$%/(
&DOLEUDWLRQ VWLFNHU YLVLEOH DV UHTXLUHG�

$&&(37$%/(
$PSKHQDO KDUGZDUH LQWDFW� 1RW ORRVH RU PLVVLQJ�
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CHAPTER 10

MISCELLANEOUS ELECTRICAL COMPONENTS

10-1. SAFETY INTRODUCTION.

1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�
PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

10-2. MISCELLANEOUS ELECTRICAL COMPONENTS - GENERAL REQUIREMENTS - NEW
WORK.

7KLV FKDSWHU SURYLGHV JXLGHOLQHV IRU HYDOXDWLQJ WKH DFFHSWDELOLW\ DQG XQDFFHSWDELOLW\ RI PLVFHOODQHRXV HOHF�
WULFDO FRPSRQHQW LQVWDOODWLRQ RI LWHPV VXFK DV IXVHV DQG IXVH KROGHUV� VZLWFKHV� UHVLVWRUV� UHOD\V� HWF� :KHQ WKH
UHTXLUHPHQWV RI WKLV PDQXDO FRQIOLF ZLWK DQRWKHU GRFXPHQW LQYRNHG IRU SDUWLFXODU HTXLSPHQW RU V\VWHPV �WHFK�
QLFDO PDQXDO� PDLQWHQDQFH UHTXLUHPHQW� RU RSHUDWLQJ PDQXDO�� WKH UHTXLUHPHQWV VHW IRUWK LQ WKH LQYRNHG GRFXPHQW
IRU WKDW HTXLSPHQW RU V\VWHP VKDOO JRYHUQ� 7KLV FKDSWHU LV LQWHQGHG WR VKRZ YDULRXV H[DPSOHV RI DFFHSWDEOH DQG
XQDFFHSWDEOH FRQGLWLRQV� +RZHYHU� WKLV FKDSWHU LV QRW LQWHQGHG WR VKRZ HYHU\ H[DPSOH RI DFFHSWDEOH DQG XQDF�
FHSWDEOH FRQGLWLRQ�

10-3. SWITCHES.

6ZLWFKHV ZLWK ORRVH NQREV DUH QRW DFFHSWDEOH�

D� 6ZLWFKHV WKDW GR QRW WRJJOH RU UHWDLQ VSULQJ EDFN DFWLRQ RU GR QRW RSHUDWH VPRRWKO\ DQG VWRS DW WKH SURSHU
ORFDWLRQ� RU DOLJQ ZLWK PDUNLQJV DUH QRW DFFHSWDEOH�

E� /LJKW FRUURVLRQ RQ VZLWFK VKDIWV DQG PRXQWLQJ KDUGZDUH QRW DIIHFWLQJ WKH RSHUDWLRQ RI DQ LWHP LV DFFHSWDEOH�

F� 7RUQ VZLWFK UXEEHU ERRWV DUH QRW DFFHSWDEOH� 6SRW FKHFNLQJ WKUHH RU IRXU ZDVKHUV SHU FRYHU RU SDQHO VLGH WR
HQVXUH VHDOLQJ FDSDELOLWLHV LV VXIILFLHQW ZLOO DOORZ DFFHSWDQFH RI WKDW VHFWLRQ�

G� 6ZLWFKHV WKDW DUH FUDFNHG� EURNHQ� RU VKRZ VLJQV RI RYHUKHDWLQJ RU LPSURSHU VZLWFKLQJ DFWLRQ DUH QRW DFFHSW�
DEOH�

H� 6ZLWFKHV WKDW DUH ORRVH RU LPSURSHUO\ PRXQWHG DUH QRW DFFHSWDEOH�
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$&&(37$%/(

127 $&&(37$%/(
7RUQ VZLWFK UXEEHU ERRWV DUH QRW DFFHSWDEOH�

10-4. FUSES AND FUSE HOLDERS.

D� 9LVLEOH FUDFNV RU FKLSV WKDW SHQHWUDWH WKH WKLFNQHVV RI WKH PROGHG PDWHULDO RU UHGXFH WKH SK\VLFDO VWUHQJWK RI
WKH IXVH KROGHU DUH QRW DFFHSWDEOH�

E� &KLSV RU KDLUOLQH FUDFNV LQ IXVH LQGLFWRUV DUH DFFHSWDEOH� 7KH FULWHULD IRU FKLSV DQG KDLUOLQH FUDFNV PXVW EH VR
DV QRW WR H[WHQG DOO WKH ZD\ WKURXJK WKH PDWHULDO DQG UHQGHU LW IUDJLOH RU FRPSURPLVH WKH LQWHJULW\ RI WKH LQGL�
FDWRU�
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F� *DVNHWV RU 2�ULQJV PXVW EH UHVLOLHQW� IUHH RI FUDFNV� RLO� JUHDVH� DQG SDLQW�

G� /RRVH� FRUURGHG RU PLVVLQJ IDVWHQHUV DUH QRW DFFHSWDEOH�

H� %HQW RU EURNHQ IXVH FOLSV DUH QRW DFFHSWDEOH� IXVH FOLS PXVW PDNH ILU FRQWDFW ZLWK IXVH� /DFN RI VSULQJ DFWLRQ
RI WKH IXVH KROGHU LV QRW DFFHSWDEOH� LI DSSOLFDEOH�

I� 0LVVLQJ VLOYHU SODWLQJ RQ IXVH FOLSV LV QRW DFFHSWDEOH�

J� )XVHV WKDW DUH FUDFNHG� EURNHQ� RU KDYH LPSURSHU UDWLQJ DQG W\SH DUH QRW DFFHSWDEOH�

K� (YLGHQFH RI RYHUKHDWLQJ LV QRW DFFHSWDEOH�

L� )XVH FOLS FRQQHFWLRQV PXVW EH LQ DFFRUGDQFH ZLWK )LJXUH �����

M� 6ROGHU 7LS )XVHV DUH DFFHSWDEOH SHU 1$96($ ��7 OHWWHU GDWHG $XJXVW ��� ����� 7KH IXVH KROGHUV WKDW DUH
DIIHFWHG E\ WKLV DUH )+/��* �/DUJH 5RXQG� DQG WKH )+/��: �6PDOO 5RXQG� IXVH KROGHUV�

)LJXUH ����� 7\SLFDO )XVH &OLS &RQQHFWLRQV
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$&&(37$%/(
)XVH KROGHU LQVWDOOHG ZLWK SURSHUO\ LQVWDOOHG JDVNHW�

$&&(37$%/(
)XVH KROGHU ZLWK SURSHUO\ LQVWDOOHG JDVNHW DQG 2�ULQJ�

127 $&&(37$%/(
)XVH KROGHU ZLWK FKLSV WKDW SHQHWUDWH WKH WKLFNQHVV RI WKH
PROGHG PDWHULDO DQG D EHQW RU EURNHQ VSULQJ�
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$&&(37$%/(
)XVH KROGHU PXVW QRW EH EHQW RU EURNHQ�

$&&(37$%/(
)XVH LQGLFDWRU ZLWK KDLUOLQH FUDFNV�
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$&&(37$%/(
)XVH ZLWK SURSHU UDWLQJ DQG W\SH VKRZQ�

$&&(37$%/(
)XVHV ZKLFK KDYH QR FUDFNV DQG WKHLU FDSV GR QRW URWDWH RU
WXUQ�

10-5. TERMINAL BOARDS.

D� 9LVLEOH FUDFNV RU EURNHQ WHUPLQDO ERDUGV DUH QRW DFFHSWDEOH�

E� 7HUPLQDO ERDUGV ZLWK GDPDJHG GLYLGHUV QH[W WR XQXVHG FRQQHFWLRQ SRLQWV DUH DFFHSWDEOH�

F� 6OLJKWO\ EHQW WHUPLQDO SRVWV� JHQHUDOO\ OHVV WKDQ �� GHJUHHV IURP D[LV� SURYLGHG WKH WHUPLQDO LV QRW SDUW RI D
PDWLQJ FRQQHFWLRQ DQG DOORZV IRU D IXOO FRQWDFW WLJKWHQLQJ LV DFFHSWDEOH�

G� (YLGHQFH RI RYHUKHDWLQJ LV QRW DFFHSWDEOH�

H� /RRVH� FRUURGHG� RU PLVVLQJ IDVWHQHUV DUH QRW DFFHSWDEOH�

6�����$��*<'����

����

Downloaded from http://www.everyspec.com



I� 0LVVLQJ ZDVKHUV DQG�RU QXWV RQ VSDUH WHUPLQDO VFUHZV DUH DFFHSWDEOH�

J� ,OOHJLEOH RU PLVVLQJ WHUPLQDO RU WHUPLQDO EORFN PDUNLQJ VWULSV DUH QRW DFFHSWDEOH�

10-6. TRANSFORMERS, RESISTORS AND RHEOSTATS.

D� (YLGHQFH RI RYHUKHDWLQJ �EOLVWHUHG RU GLVFRORUHG� LV QRW DFFHSWDEOH�

E� &UDFNHG RU EURNHQ LQVXODWLRQ�FHUDPLF LV QRW DFFHSWDEOH�

F� &KLSSHG FHUDPLF RQ WHUPLQDO DUHDV RI VOLGH�ZLUH W\SH UHVLVWRUV� DV ORQJ DV QR ZLQGLQJV DUH H[SRVHG� LV DFFHSW�
DEOH�

G� /RRVH RU PLVVLQJ IDVWHQHUV DUH QRW DFFHSWDEOH�

H� 5KHRVWDWV ZLWK ORRVH�EURNHQ ZLUHV� NQREV� DQG VZLQJ DUPV DUH QRW DFFHSWDEOH� 3RWHQWLRPHWHUV ZLWK PLVVLQJ
ORFNQXWV DUH QRW DFFHSWDEOH� 6KDIW ELQGLQJ RU LPSURSHU PHFKDQLFDO ZLSHU RSHUDWLRQ LV QRW DFFHSWDEOH�

I� 9HULI\ SURSHU HOHFWULFDO RSHUDWLRQ RI (3&3�$(3&3 UKHRVWDWV DQG SRWHQWLRPHWHUV� :LSHU DUP FRQWDFWV PXVW
PDLQWDLQ HOHFWULFDO FRQWDFW SURYLGLQJ VPRRWK YDULDWLRQ RI UHVLVWDQFH WKURXJKRXW WKH RSHUDWLQJ UDQJH� 5RXJK RU
ELQGLQJ DFWLRQ RI WKH FRQWURO VKDIW� LPSURSHU ZLSHU RSHUDWLRQ� RU GHDG VSRWV DUH QRW DFFHSWDEOH�

J� %URNHQ RU GDPDJHG SURWHFWLYH GHYLFHV DUH QRW DFFHSWDEOH�
127 $&&(37$%/(
&XUUHQW WUDQVIRUPHU RQ ULJKW WKDW VWDUWHG WR PHOW DQG VDJ
RII LWV PRXQWLQJ EROWV�

127 $&&(37$%/(
5HVLVWRU ZLWK H[SRVHG ZLQGLQJV�
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127 $&&(37$%/(
5HVLVWRU ZLWK VLJQV RI RYHUKHDWLQJ�

10-7. RELAYS.

D� 5HOD\V ZLWK ORRVH RU EURNHQ FRQQHFWLRQV DUH QRW DFFHSWDEOH�

E� 9LVLEOH UHOD\ FRQWDFWV WKDW DUH SLWWHG� EXUQHG� RU VKRZ VLJQV RI RYHUKHDWLQJ DUH QRW DFFHSWDEOH�
127 $&&(37$%/(
7KH UHOD\ SLFWXUHG VKRZV WKDW WKH FRQQHFWLRQ KDV EURNHQ
RII RI WKH VFUHZ� 7KH ZLUH LV QRW VKRZQ�

10-8. COILS AND CAPACITORS.

D� &RLOV DQG FDSDFLWRUV WKDW VKRZ VLJQV RI RYHUKHDWLQJ �EXOJLQJ ZD[ RU RLO OHDNV� DQG SK\VLFDO GDPDJH DUH QRW
DFFHSWDEOH�

E� &RLOV DQG FDSDFLWRUV WKDW DUH FKLSSHG� FUDFNHG� RU KDYH EURNHQ RU ORRVH FRQQHFWLRQV DUH QRW DFFHSWDEOH�

10-9. INDICATOR LAMPS OR LIGHT ASSEMBLIES.
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D� ,QGLFDWRU ODPSV WKDW KDYH PLVVLQJ EXOEV DUH QRW DFFHSWDEOH�

E� ,QGLFDWRU ODPSV WKDW KDYH FUDFNHG� GDPDJHG� RU GLVFRORUHG OHQVHV GXH WR RYHUKHDWLQJ DUH QRW DFFHSWDEOH�

F� &KLSV RU KDLUOLQH FUDFNV LQ LQGLFDWLQJ OLJKW OHQVHV DUH DFFHSWDEOH�

G� ,QGLFDWRU ODPS DVVHPEOLHV ZLWK FUDFNHG�EURNHQ RU PLVVLQJ JDVNHWV DUH QRW DFFHSWDEOH�

H� /RRVH HOHFWULFDO FRQQHFWLRQV RU EURNHQ WHUPLQDOV DUH QRW DFFHSWDEOH�
127 $&&(37$%/(
,QGLFDWRU ODPS ZLWK PLVVLQJ EXOE�

$&&(37$%/(
1R PLVVLQJ EXOEV LQ LQGLFDWRU ODPS�

$&&(37$%/(
1R FUDFNV RU KHDWLQJ GLVFRORUDWLRQ RQ LQGLFDWRU ODPS OHQV�

10-10. PRINTED CIRCUIT BOARDS.

D� 3ULQWHG FLUFXLW ERDUGV WKDW DUH FUDFNHG DUH QRW DFFHSWDEOH�

E� 3ULQWHG FLUFXLW ERDUGV WKDW VKRZ VLJQV RI GHODPLQDWLQJ RU RYHUKHDWLQJ DUH QRW DFFHSWDEOH�

F� 6XSHUILFLD GDUN EURZQ WR EODFN KHDW GLVFRORUDWLRQ �QR FKDUULQJ� RQ FRPSRQHQW PRXQWLQJ ERDUGV EHQHDWK KHDW
SURGXFLQJ FRPSRQHQWV VXFK DV UHVLVWRUV� SURYLGHG WKH ERDUG LV IXQFWLRQDOO\ VWUXFWXUDOO\ VRXQG� LV DFFHSWDEOH�

G� 3ULQWHG FLUFXLW ERDUG FODPSLQJ GHYLFHV WKDW GR QRW VHFXUH FLUFXLW FDUG DUH QRW DFFHSWDEOH�
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10-11. SLIDES, LATCHES AND HINGES.

D� +LQJHV PXVW RSHUDWH VPRRWKO\ DQG SURYLGH SURSHU DOLJQPHQW RI GRRU IDVWHQHUV�

E� /RRVH RU PLVVLQJ IDVWHQHUV DUH QRW DFFHSWDEOH�

F� 6OLGHV WKDW GR QRW RSHUDWH VPRRWKO\ DQG SURYLGH SURSHU HQJDJHPHQW DUH QRW DFFHSWDEOH�

G� 'RRU SRVLWLRQLQJ GHYLFHV WKDW GR QRW RSHUDWH VPRRWKO\ RU KDYH ORRVH RU PLVVLQJ IDVWHQHUV DUH QRW DFFHSWDEOH�
$&&(37$%/(
'RRU SRVLWLRQLQJ GHYLFHV WKDW GR QRW KDYH ORRVH RU PLVVLQJ
IDVWHQHUV�

$&&(37$%/(
'RRU SRVLWLRQLQJ GHYLFHV WKDW GR QRW KDYH ORRVH RU PLVVLQJ
IDVWHQHUV�

10-12. COMPONENT MOUNTING HARDWARE.

D� /RRVH FRPSRQHQW PRXQWLQJ KDUGZDUH LV QRW DFFHSWDEOH� 0LVVLQJ HTXLSPHQW� LQWHUQDO FRYHUV� LQVXODWRUV�
JXDUGV� RU VKLHOGV DUH QRW DFFHSWDEOH�

E� 0LVVLQJ ORFNLQJ GHYLFHV RQ PRXQWLQJ EUDFNHWV DUH DFFHSWDEOH DV ORQJ DV WKH PRXQWLQJ EROWV� VFUHZV� RU ULYHWV
DUH ILUPO VHFXUHG DQG QR UHODWLYH PRWLRQ LV SRVVLEOH EHWZHHQ WKH DWWDFKHG SDUWV�

F� �)RU QRQ FXUUHQW FDUU\LQJ RQO\� &RPPRQ KDUGZDUH LWHPV VXFK DV VFUHZV� QXWV� ORFNZDVKHUV� HWF�� ZKLFK KDYH
EHHQ UHSODFHG E\ GLIIHUHQW W\SH PDWHULDO �H�J�� EUDVV VFUHZ UHSODFHG E\ &5(6 VFUHZ� DUH DFFHSWDEOH� 5HSODFH�
PHQW KDUGZDUH PXVW KDYH WKH VDPH RU KLJKHU UHTXLUHG WHFKQLFDO FKDUDFWHULVWLFV�

G� &UDFNHG� EURNHQ� RU PLVVLQJ SURWHFWLYH FRYHUV RQ WHVW MDFNV DQG ODQ\DUGV DUH QRW DFFHSWDEOH�

H� 0LVVLQJ RU LOOHJLEOH FRPSRQHQW PDUNLQJV� H[FHSW RQ FRPSRQHQWV XVHG GXULQJ RSHUDWLRQ RU PDLQWHQDQFH� DOLJQ�
PHQW� RU WHVWLQJ� SURYLGHG WKH FRPSRQHQW FDQ EH LGHQWLILH E\ UHIHUHQFH WR LWV DVVRFLDWHG WHFKQLFDO PDQXDO� DUH
DFFHSWDEOH�

I� /LJKW FRUURVLRQ RQ PRXQWLQJ KDUGZDUH QRW DIIHFWLQJ WKH RSHUDWLRQ RI DQ LWHP LV DFFHSWDEOH�
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10-13. AQB/MOLDED CASE BREAKER AND AQB/MOLDED CASE BREAKER MOUNTING
BASES.

D� 9LVLEOH FUDFNV RQ ZDOO VHFWLRQV EHWZHHQ SKDVHV RU EHWZHHQ D SKDVH DQG JURXQG DUH QRW DFFHSWDEOH�

E� 9LVLEOH FUDFNV LQ QRQ�ZDOO VHFWLRQV ZKLFK GR QRW MHRSDUGL]H GLHOHFWULF RU VWUXFWXUDO LQWHJULW\ DQG DUH OHVV WKDQ
���� LQFKHV LQ OHQJWK DQG OHVV WKDQ �� SHUFHQW RI WKH OHQJWK RI WKH VXUIDFH ZKLFK LV FUDFNHG DUH DFFHSWDEOH�

F� 6XUIDFH FUDFNV GXH WR VWUHVV UHOLHI RU XVDJH ZKLFK GR QRW MHRSDUGL]H GLHOHFWULF RU VWUXFWXUDO LQWHJULW\ PXVW QRW
H[FHHG ��� LQFKHV LQ OHQJWK DQG EH OHVV WKDQ �� SHUFHQW RI WKH OHQJWK RI WKH VXUIDFH ZKLFK LV FUDFNHG�

G� 9LVLEOH FUDFNV DURXQG PROGHG LQVHUWV DUH QRW DFFHSWDEOH� &UDFNLQJ GXH WR VWUHVV UHOLHI PXVW QRW H[FHHG � LQFKHV
LQ OHQJWK�

H� /RRVH� FRUURGHG� RU PLVVLQJ IDVWHQHUV DUH QRW DFFHSWDEOH�

I� (YLGHQFH RI RYHUKHDWLQJ LV QRW DFFHSWDEOH�

J� %HQW RU EURNHQ FOLSV DUH QRW DFFHSWDEOH� (DFK FOLS PXVW PDNH ILU FRQWDFW ZLWK WKH SOXJ LQ XQLW�

10-14. ACB CRADLE AND STATIONARY COMPONENTS.

D� 9LVLEOH FUDFNV� EHQGV� RU H[FHVVLYH ZHDU LV QRW DFFHSWDEOH�

E� &RUURVLRQ LV QRW DFFHSWDEOH�

F� /RRVH RU PLVVLQJ IDVWHQHUV DUH QRW DFFHSWDEOH�

G� /RRVH� EHQW� FRUURGHG� RU EURNHQ SULPDU\ RU VHFRQGDU\ GLVFRQQHFWV DUH QRW DFFHSWDEOH�

H� 3HHOLQJ VLOYHU SODWLQJ RU SODWLQJ H[KLELWLQJ DUHDV RI H[SRVHG FRSSHU ZLWKLQ RQH LQFK RI FRQWDFW VXUIDFHV LV QRW
DFFHSWDEOH�

I� (YLGHQFH RI RYHUKHDWLQJ LV QRW DFFHSWDEOH�

J� 5DFN RXW PHFKDQLVP PXVW RSHUDWH VPRRWKO\ ZLWKRXW ELQGLQJ� 5DFN RXW OHYHU PXVW PRYH IUHHO\ XS DQG GRZQ
ZLWKRXW ELQGLQJ� 5HWDLQHU SODWHV PXVW EH OXEULFDWHG�

10-15. POWER RECEPTACLES/TEST PLUG OR JACKS.

D� 0LVVLQJ FRYHUV DUH QRW DFFHSWDEOH�

E� %URNHQ� IUD\HG� RU PLVVLQJ FRYHU ODQ\DUGV DUH QRW DFFHSWDEOH�

F� /RRVH RU PLVVLQJ PRXQWLQJ KDUGZDUH LV QRW DFFHSWDEOH�

G� &KLSSHG WHVW MDFNV WKDW GR QRW FRPSURPLVH SURSHU IXQFWLRQ RU UHWHQWLRQ RI WHVW OHDGV DQG GR QRW FDXVH DQ\
HOHFWULFDO SDUW RI WKH SUREH WR FRQWDFW WKH HTXLSPHQW HQFORVXUH RU VLGH RI WKH WHVW MDFN RU DGYHUVHO\ DIIHFW FLU�
FXLW SHUIRUPDQFH LV DFFHSWDEOH�
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$&&(37$%/(
3URSHU LQVWDOODWLRQ RI SURWHFWLYH FRYHUV RQ WHVW MDFNV DQG
ODQ\DUGV�

$&&(37$%/(
3URSHU LQVWDOODWLRQ RI SURWHFWLYH FRYHUV RQ WHVW MDFNV DQG
ODQ\DUGV�

10-16. ARC FAULT.

CAUTION

7R GHFUHDVH WKH ULVN RI GLVDEOLQJ RU GDPDJLQJ DUF IDXOW VHQVRUV� FDUH VKRXOG WDNHQ LQ
KDQGOLQJ RU ZRUNLQJ DURXQG DUF IDXOW VHQVRUV� ,I DUF IDXOW VHQVRUV DUH GLVDEOHG RU
GDPDJHG� WKHUH LV LQFUHDVHG ULVN RI ILUH SHUVRQQHO LQMXU\� DQG HTXLSPHQW GDPDJH
FDXVHG E\ XQGHWHFWHG HOHFWULFDO FXUUHQWV� KHDW DQG HQHUJ\ UHOHDVHG GXULQJ DQ DUFLQJ
HYHQW� 0DNH VXUH DOO FDEOHV DUH JURXQGHG� 8WLOL]H ZLUH UHPRYDO IRUPV ZKHUH DSSOL�
FDEOH�
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D� 7RUQ RU PLVVLQJ QHRSUHQH JDVNHWV DUH QRW DFFHSWDEOH�

E� 6HQVRUV PXVW EH VHFXUH LQ WKHLU EDVHV�

F� 6HQVRU EDVHV VKRXOG QRW EH LQ FRQWDFW ZLWK DQ\WKLQJ WKDW ZRXOG JURXQG WKHP WR WKH VZLWFKERDUG HQFORVXUH�

G� :DWHU VWDLQLQJ DURXQG QHRSUHQH JDVNHWV DUH QRW DFFHSWDEOH�

H� &UDFNHG OHQVHV DUH QRW DFFHSWDEOH�

10-17. POWER STAB AND CONTROL STAB.

/RRVH RU PLVVLQJ IDVWHQHUV DUH QRW DFFHSWDEOH�

7HUPLQDO EORFN VWDWLRQDU\�

D� 9LVLEOH FUDFNV RU EHQGV DUH QRW DFFHSWDEOH�

E� (YLGHQFH RI RYHUKHDWLQJ LV QRW DFFHSWDEOH�

F� /RRVH RU EURNHQ WHUPLQDO OXJV DUH QRW DFFHSWDEOH�

10-18. CONTACT CLIP.

D� (YLGHQFH RI DUFLQJ RU RYHUKHDWLQJ LV QRW DFFHSWDEOH�

E� &OLS PXVW QRW EH VSUXQJ� FRQWDFW JDS ZLGWK ODUJHU WKDQ UHTXLUHG IRU VQXJ IL RQ PDWLQJ VWDE LV QRW DFFHSWDEOH�

10-19. NAMEPLATES.

0LVVLQJ RU LOOHJLEOH QDPHSODWHV RU LQIRUPDWLRQ SODWHV DUH QRW DFFHSWDEOH� 1DPHSODWHV RU LQIRUPDWLRQ SODWHV
WKDW DUH QRW VHFXUHG SURSHUO\ DUH QRW DFFHSWDEOH�

D� 3DLQW VSODWWHU RQ QDPHSODWHV ZKLFK GRHV QRW DIIHFW YLVLELOLW\ LV DFFHSWDEOH�

E� 0LVVLQJ ORFNLQJ GHYLFHV RQ PRXQWLQJ EUDFNHWV LV DFFHSWDEOH DV ORQJ DV WKH PRXQWLQJ EROWV� VFUHZV� RU ULYHWV
DUH ILUPO VHFXUHG DQG WKDW QR UHODWLYH PRWLRQ LV SRVVLEOH EHWZHHQ WKH DWWDFKHG SDUWV�

F� &KLSSHG RU FUDFNHG ODEHO SODWHV �QDPHSODWH� ZKLFK GR QRW DIIHFW LQVWDOODWLRQ RU OHJLELOLW\ RI WKH ODEHO SODWH
�QDPHSODWH� LV DFFHSWDEOH�

10-20. WIRING.

7KH IROORZLQJ FULWHULD VKRXOG EH XVHG LQ LQVSHFWLQJ ROG ZRUN�

D� &UDFNHG� FKDIHG� FXW� JRXJHG� RU WRUQ LQVXODWLRQ LV QRW DFFHSWDEOH�

E� %OLVWHUHG� FKDUUHG� EULWWOH� RU PDUNHGO\ GLVFRORUHG LQVXODWLRQ LV QRW DFFHSWDEOH�

F� :LULQJ WKDW KDV GDPDJHG LQVXODWLRQ ZKHUH H[SRVHG FRSSHU LV SUHVHQW LV QRW DFFHSWDEOH�

G� :LULQJ WKDW LV WDXW ZKLFK FRXOG FDXVH VXEVHTXHQW EUHDNDJH RI WKH ZLUH� SDUW� RU WHUPLQDO GXH WR VWUHVV LV QRW
DFFHSWDEOH�
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H� :LULQJ DQG FDEOLQJ ZLWK VOLJKW GLVFRORUDWLRQ LV DFFHSWDEOH LI WKH LQVXODWLRQ KDV QRW EHHQ GHIRUPHG� FUDFNHG�
RU EULWWOH GXH WR RYHUKHDWLQJ�

I� :LULQJ RU FDEOLQJ ZKLFK LV VDWLVIDFWRU\ EXW GRHV QRW SURYLGH VXIILFLHQW VODFN IRU IXWXUH UHOXJJLQJ RU FRQQHF�
WRU UHSODFHPHQW� XQOHVV WKHUH LV D SRWHQWLDO IRU GDPDJH GXH WR IUHTXHQW IOH[LQJ LV DFFHSWDEOH� ([FHVV OHDG
OHQJWK LV DOORZHG� SURYLGHG PLQLPXP EHQG UDGLXV LV QRW YLRODWHG� GRHV QRW LQWHUIHUH ZLWK SURSHU HTXLSPHQW
RSHUDWLRQ� DQG LV SURSHUO\ ODFHG DQG VHFXUHG�

J� 0LVVLQJ VSDUH ZLUHV LQ D EXQGOH� SURYLGHG VRPH XVDEOH VSDUHV VWLOO H[LVW LV DFFHSWDEOH�

K� 1LFNHG SRUWLRQV RI ZLULQJ LQVXODWLRQ WKDW GR QRW SHQHWUDWH JUHDWHU WKDQ �� SHUFHQW DUH DFFHSWDEOH�

L� /RRVH ZLULQJ VXSSRUW IDVWHQHUV DUH QRW DFFHSWDEOH�

M� ,PSURSHU FULPSV RU FRQGXFWRU ZLUH QRW H[WHQGLQJ WKURXJK HQWLUH FULPS DUH QRW DFFHSWDEOH�

N� &RQGXFWRU ZLUH WKDW H[WHQGV EH\RQG WKH OXJ EDUUHO� EXW GRHV QRW LQWHUIHUH ZLWK LQVWDOODWLRQ RI IDVWHQHUV RU RWKHU
OXJV LV DFFHSWDEOH�

O� &RQGXFWRU ZLUH WKDW LV OHVV WKDQ IOXV ZLWK WKH HQG RI OXJ EDUUHO� EXW VWLOO YLVLEOH DQG H[WHQGV WKURXJK WKH HQWLUH
FULPS LV DFFHSWDEOH�

P� 6ROGHUHG FRQQHFWLRQV WKDW VKRZ VLJQV RI EXUQW LQVXODWLRQ� LQVXIILFLHQW RU H[FHVVLYH VROGHU� ELUG FDJLQJ� FROG�
GLVWXUEHG RU ZLFNHG VROGHU MRLQWV DUH QRW DFFHSWDEOH�

Q� ([LVWLQJ VROGHU MRLQWV ZKLFK GR QRW PHHW WKH ODWHVW VWDQGDUGV RI OHDG ZUDS� DPRXQW RI VROGHU� VROGHU FRYHUDJH�
RU OHDG VWUHVV UHOLHI EHQGV� EXW SURYLGH D VRXQG PHFKDQLFDO DQG HOHFWULFDO FRQQHFWLRQ LV DFFHSWDEOH�

R� /HDGV ZLWK EURNHQ� FXW� RU QLFNHG VWUDQGV� RU KDYH VWUDQGV OHIW RXW RI OXJ WKDW H[FHHG WKH IROORZLQJ OLVWHG LQ
7DEOH ���� DUH QRW DFFHSWDEOH�

S� /XJV WKDW KDYH KHDW�VKUXQN ZLUH PDUNHUV RU LQVXODWLRQ VHFXUHG WR WKHP VKRXOG QRW EH UHPRYHG WR YHULI\ WKH
DERYH FULWHULD XQOHVV YLVLEOH HYLGHQFH RI GDPDJH WR WKH ZLUH LQVXODWLRQ RU WHUPLQDO OXJ LV QRWLFHDEOH�

T� /RRVH ILWWLQ ZLUH PDUNHUV VKRXOG RQO\ EH UHPRYHG LI LW FDQ EH HDVLO\ SHUIRUPHG ZLWKRXW PRYHPHQW RI WKH
WHUPLQDO OHDG�

Table 10-1. :LULQJ 6WUDQGV
Number of Strands Max allowable Nicked, Cut, or Broken Strands
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:LUH VSOLFHV PXVW QXPEHU QR PRUH WKDQ � DW HDFK HQG RI D ZLUH DQG PHHW WKH UHTXLUHPHQWV RI 0,/�67'�
�����

:LUH�ZLUH KDUQHVVHV RU FDEOHV VXSSRUWHG E\ EXV EDUV DUH QRW DFFHSWDEOH�

10-21. CABLES.

7KH IROORZLQJ FULWHULD VKRXOG EH XVHG LQ LQVSHFWLQJ ROG ZRUN�
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D� 0LVVLQJ� EURNHQ� RU GLVFRQQHFWHG JURXQG VWUDSV DUH QRW DFFHSWDEOH�

E� *URXQG VWUDSV ZLWK EURNHQ VWUDQGV DUH DFFHSWDEOH DV ORQJ DV WKH FXUUHQW FDUU\LQJ FDSDFLW\ LV QRW OHVV WKDQ WKH
IHHG FDEOH�

F� &RQQHFWRUV�UHFHSWDFOHV ZLWK ORRVH� GDPDJHG EDFNVKHOOV�FODPSV RU KDYH LPSURSHU JURPPHW VHDO DURXQG FDEOHV
DUH QRW DFFHSWDEOH�

G� &RQQHFWRUV�UHFHSWDFOHV ZLWK EHQW� EURNHQ� RU PLVVLQJ SLQV RU SKHQROLF LQVHUWV WKDW DUH FUDFNHG RU FDUERQL]HG
DUH QRW DFFHSWDEOH�

H� %HQW� VFUDWFKHG� RU GHQWHG FRQQHFWRU VKHOOV ZKHUH LQWHJULW\ RI HOHFWULFDO FRQQHFWLRQ LV QRW DIIHFWHG� 7KH FULWH�
ULD PXVW EH WKDW WKH PDOH DQG�RU IHPDOH SLQV RI WKH FRQQHFWRUV PXVW EH FDSDEOH RI SURSHU LQVHUWLRQ LQWR WKH
UHFHSWDFOH ZLWKRXW XQGXH IRUFH� $OVR� WKH FRQQHFWRU PXVW DSSHDU WR EH FDSDEOH RI PDNLQJ SURSHU HOHFWULFDO
FRQWDFW�

I� 0LVVLQJ VSDUH SLQV LQ SOXJV DUH DFFHSWDEOH DV ORQJ DV VRPH VSDUHV H[LVW�

J� /RFNZLUH WKDW LV LQVWDOOHG LQ WKH ZURQJ GLUHFWLRQ� VKRZV H[FHVVLYH VODFN� RU LV RYHU�VWUHVVHG LV QRW DFFHSWDEOH�

K� &DEOH WDJV WKDW DUH LOOHJLEOH RU EURNHQ DUH QRW DFFHSWDEOH�

L� 'LVDVVHPEOLQJ FDEOH EXQGOHV WR YHULI\ FDEOH WDJV RQO\ LV QRW UHTXLUHG QRU GHVLUHG�

M� &DEOHV WKDW DUH ORRVH LQ VWXIILQJ WXEHV RU VWXIILQJ WXEHV WKDW DUH ORRVH RU VHDOHG LPSURSHUO\ DUH QRW DFFHSWDEOH�

N� 0LVVLQJ FRQQHFWRU MDFN JDVNHWV� ORRVH FRQQHFWRU MDFN� RU PRXQWLQJ KDUGZDUH LV QRW DFFHSWDEOH�

O� *DSV EHWZHHQ UXEEHU EORFNV RI WKH FDEOH WUDQVLW GHYLFH DUH QRW DFFHSWDEOH�

P� 3RXUHG HSR[\ WKDW GRHV QRW IRUP D FRPSOHWH VHDO DURXQG FDEOHV RU FDEOH HQWUDQFH LV QRW DFFHSWDEOH�

Q� &DEOHV �QHZ ZRUN� HQWHULQJ SDQHOV WKDW GR QRW PHHW FDEOH EHQG UDGLXV UHTXLUHPHQWV DUH QRW DFFHSWDEOH�

R� &DEOHV WKDW DUH QRW SURSHUO\ VXSSRUWHG�EDQGHG DW ILUV KDQJHU DUH QRW DFFHSWDEOH�

S� ([LVWLQJ FDEOLQJ WKDW KDV EHHQ GDPDJHG E\ LPSURSHU EHQG UDGLXV RU JURVVO\ YLRODWHV EHQG UDGLXV UHTXLUHPHQWV
LV QRW DFFHSWDEOH�

T� 0LVVLQJ VSDUH ZLUHV LQ D FDEOH DV ORQJ DV VRPH XVDEOH VSDUHV VWLOO H[LVW LV DFFHSWDEOH�

10-22. GROUNDING STRAPS.

(TXLSPHQW PRXQWHG RQ D KLQJHG GRRU� ZLWK YROWDJH LQ H[FHVV RI �� YROWV� PXVW KDYH D JURXQG FRQQHFWLRQ LQ
DFFRUGDQFH ZLWK 1670 &KDSWHU ���� ,I JURXQG FRQQHFWLRQ LV QRW SUHVHQW� WKH GHILFLHQF VKRXOG EH LGHQWLILH IRU
LQVWDOODWLRQ�
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$&&(37$%/(
*URXQGLQJ VWUDS LV SURSHUO\ LQVWDOOHG DQG FRQQHFWHG WR
WKH VZLWFKERDUG IUDPH�

$&&(37$%/(
*URXQGLQJ VWUDS LV SURSHUO\ LQVWDOOHG DQG FRQQHFWHG WR
WKH VZLWFKERDUG KLQJHG GRRU�
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CHAPTER 11

SPRAYTIGHT INTEGRITY

11-1. SAFETY INTRODUCTION.
1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ��� SURYLGHV WKH 1DY\�ZLGH IXQGD�

PHQWDO SKLORVRSK\ DQG KLJK OHYHO UHTXLUHPHQWV WKDW VKDOO EH XVHG ZKHQ SODQQLQJ DQG H[HFXWLQJ DOO HYROXWLRQV
LQYROYLQJ VKLSERDUG HOHFWULFDO HTXLSPHQW� 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU
��� SULQFLSOHV DSSO\ WR DOO VXFK ZRUN DQG RSHUDWLRQV HYHQ ZKHUH DGGLWLRQDO GHWDLOHG UHTXLUHPHQWV H[LVW� $V VWDWHG
LQ 1DYDO 6KLSV¶ 7HFKQLFDO 0DQXDO �1670� 6�����.&�670�����&KDSWHU ���� VDIHW\ IURP HOHFWULFDO KD]DUGV GXU�
LQJ DQ\ IRUP RI ZRUN FDQ EHVW EH HQVXUHG E\ FRPSOHWHO\ GHHQHUJL]LQJ HTXLSPHQW� 'HHQHUJL]HG HTXLSPHQW VKDOO
EH WDJJHG RXW LQ DFFRUGDQFH ZLWK 7DJ�2XW 8VHU 0DQXDO �780�� 1$96($ 6�����$'�851�����780�

,Q SODQQLQJ DQ\ HOHFWULFDO PDLQWHQDQFH HYROXWLRQ� WKH UHVSRQVLEOH DFWLYLW\ VKDOO FRQGXFW D UHYLHZ RI DOO JRY�
HUQLQJ GRFXPHQWV WR HQVXUH WKDW WKH VSHFLIL ULVNV DVVRFLDWHG ZLWK WKH PDLQWHQDQFH HYROXWLRQ DUH IXOO\ XQGHUVWRRG
E\ DOO PDLQWHQDQFH SHUVRQQHO DQG WKHLU VXSHUYLVRUV DQG WKDW DSSURSULDWH ULVN PLWLJDWLRQ VWHSV DUH LQ SODFH WR HQVXUH
SHUVRQQHO DQG HTXLSPHQW VDIHW\� 6XSHUYLVRUV PXVW HQVXUH DOO PDLQWHQDQFH SHUVRQQHO XQGHUVWDQG WKH SK\VLFDO RUL�
HQWDWLRQV DQG FKDUDFWHULVWLFV RI HOHFWULFDO KD]DUGV SUHVHQW DQG WKH ZRUN LVRODWLRQ ERXQGDULHV HVWDEOLVKHG WR VXS�
SRUW SHUVRQQHO VDIHW\�

11-2. SPRAYTIGHT INTEGRITY - GENERAL REQUIREMENTS.

7KLV FKDSWHU SURYLGHV JXLGHOLQHV IRU HYDOXDWLQJ WKH DFFHSWDELOLW\ DQG XQDFFHSWDEO\ RI VSUD\WLJKW LQWHJULW\ RI
LWHPV VXFK DV VZLWFKERDUGV� ORDG FHQWHUV� DQG SDQHOV� :KHQ WKH UHTXLUHPHQWV RI WKLV PDQXDO FRQIOLF ZLWK DQRWKHU
GRFXPHQW LQYRNHG IRU SDUWLFXODU HTXLSPHQW RU V\VWHPV �WHFKQLFDO PDQXDO� PDLQWHQDQFH UHTXLUHPHQW� RU RSHUDWLQJ
PDQXDO�� WKH UHTXLUHPHQWV VHW IRUWK LQ WKH LQYRNHG GRFXPHQW IRU WKDW HTXLSPHQW RU V\VWHP VKDOO JRYHUQ� 7KLV
FKDSWHU LV LQWHQGHG WR VKRZ YDULRXV H[DPSOHV RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQV� +RZHYHU� WKLV FKDSWHU
LV QRW LQWHQGHG WR VKRZ HYHU\ H[DPSOH RI DFFHSWDEOH DQG XQDFFHSWDEOH FRQGLWLRQ�

D� 9LVXDOO\ LQVSHFW IRU VSUD\WLJKW LQWHJULW\ LQ DFFRUGDQFH ZLWK 1670 &KDSWHU ����

E� 'DPDJH WR SDQHO� SDQHO FRYHUV� ORXYHUV� RU GRRUV WKDW DIIHFWV WKH HTXLSPHQW VSUD\WLJKW LQWHJULW\� VXFK DV PDMRU
GHQWV RU EHQGV� LV QRW DFFHSWDEOH�

F� 0LQRU GHQWV LQ SDQHOV ZKLFK GR QRW FDXVH PHFKDQLFDO LQWHUIHUHQFHV RU DIIHFW HOHFWULFDO FUHHSDJH�FOHDUDQFH RU
VSUD\WLJKW LQWHJULW\ LV DFFHSWDEOH�

G� 7KH FULWHULD IRU D PLQRU GHQW PXVW EH D GHQW IRU ZKLFK WKH DIIHFWHG DUHD LV OHVV WKDQ WKH DUHD RI D �� FHQW
SLHFH DQG WKH SURWUXVLRQ DERYH RU EHORZ WKH QRUPDO VXUIDFH OHYHO LV OHVV WKDQ ��� LQFK �WKH WKLFNQHVV RI WZR
�� FHQW SLHFHV��

H� /RRVH RU PLVVLQJ JDVNHWV DUH QRW DFFHSWDEOH�

I� *DVNHW PDWLQJ VXUIDFHV PXVW EH IUHH RI QLFNV� EXUUV� ORRVH SDLQW� RU RWKHU GHIHFWV WKDW IRUP D OHDNDJH SDWK�

J� &RYHU JDVNHWV PXVW EH ��� SHUFHQW ERQGHG�

K� &RYHU JDVNHWV QRW IXOO\ FRPSUHVVHG DJDLQVW WKH PDWLQJ VXUIDFH ZKHQ FRYHU VFUHZV DUH SURSHUO\ WLJKWHQHG DUH
QRW DFFHSWDEOH�

L� 3DLQW RQ H[SRVHG QRQ�FRQWDFW VXUIDFHV RI JDVNHWV LV DFFHSWDEOH�

M� 3HUPDQHQW MRLQWV DQG SHQHWUDWLRQV RI H[WHUQDO SDQHOV RU FRYHUV PXVW EH JDVNHWHG RU FDXONHG ZLWK VHDOLQJ
FRPSRXQG�
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N� /RRVH� EHQW� RU PLVVLQJ IDVWHQHUV DUH QRW DFFHSWDEOH�

O� 'DPDJH WR IDVWHQHU EROW KHDG RU VFUHZ VORW WKDW GHJUDGHV LWV IXQFWLRQDOLW\ LV QRW DFFHSWDEOH�

P� $FFHSWDEOH WKUHDG HQJDJHPHQW RI QXWV PXVW UHVXOW LQ D PLQLPXP EROW SURWUXVLRQ RI RQH ��� WKUHDG�

Q� %ROW SURWUXVLRQ LQ H[FHVV RI RQH ��� WKUHDG LV DFFHSWDEOH SURYLGHG WKDW HOHFWULFDO FOHDUDQFH DQG FUHHSDJH GLV�
WDQFHV DUH PHW�

R� ,I GXULQJ LQVSHFWLRQ WKH HQG RI WKH EROW LV IRXQG WR EH IOXV ZLWK WKH WRS VXUIDFH RI WKH QXW� WKLV FRQGLWLRQ
GRHV QRW QHHG WR EH FRUUHFWHG XQWLO WKH EROW�QXW IDVWHQHU LV GLVDVVHPEOHG IRU RWKHU PDLQWHQDQFH�

S� 8VH RI XQDXWKRUL]HG IDVWHQHUV� IDVWHQHU VHDOV� UHFHSWDFOHV� UHWDLQHUV� RU ZDVKHUV LV QRW DFFHSWDEOH�

T� &DSWLYH IDVWHQHUV �LQFOXGLQJ WKHLU JDVNHWV DQG UHWDLQHUV� WKDW FDQQRW EH HDVLO\ WKUHDGHG LQWR VZLWFKERDUG DQG
WLJKWHQHG ZLWKRXW ELQGLQJ DUH QRW DFFHSWDEOH�

U� &DSWLYH KDUGZDUH WKDW GRHV QRW UHPDLQ FDSWLYH LV QRW DFFHSWDEOH�

V� 0XOWL &DEOH 7UDQVLWV �0&7� WKDW DUH QRW SURSHUO\ LQVWDOOHG RU GR QRW SURYLGH SURSHU VHDOLQJ FDSDELOLWLHV DUH
QRW DFFHSWDEOH�

W� 0&7 UXEEHU EORFNV WKDW DUH XQHYHQ EXW IRUP D FRPSOHWH VHDO DURXQG FDEOHV RU FDEOH HQWUDQFHV DUH DFFHSW�
DEOH�

X� %RWWRP VSUD\ VKLHOG GUDLQV PXVW EH IUHH RI YLVLEOH REVWUXFWLRQV�

Y� 5HSRUW WR HQJLQHHULQJ FRGH IRU HYDOXDWLRQ VZLWFKERDUG�SDQHOV WKDW GR QRW KDYH GUDLQV� VXFK DV VLGH GUDLQV� 7
GUDLQV� RU KROHV LQ WKHLU WUDQVLWLRQ SODWHV�

Z� &UDFNHG RU EURNHQ 3OH[LJODV FRYHUV DUH QRW DFFHSWDEOH�

[� 6PDOO FKLSV RU KDLUOLQH FUDFNV DUH DFFHSWDEOH DV ORQJ DV WKH SURWHFWLYH IHDWXUH LV QRW FRPSURPLVHG�

\� 7KH FULWHULD IRU FKLSV DQG KDLUOLQH FUDFNV PXVW EH VR DV QRW WR H[WHQG DOO WKH ZD\ WKURXJK WKH PDWHULDO DQG
UHQGHU LW IUDJLOH RU FRPSURPLVH WKH LQWHJULW\ RI WKH LQGLFDWRU�

]� &UDFNHG� EURNHQ� RU RSDTXH SRO\FDERQDWH ZLQGRZV RQ SDQHOV DUH QRW DFFHSWDEOH�

DD� ,OOHJLEOH� EURNHQ� RU PLVVLQJ ZDUQLQJ RU LQIRUPDWLRQ SODWHV DUH QRW DFFHSWDEOH�

DE� 8QDXWKRUL]HG DWWDFKPHQWV� RSHQLQJV� RU KROHV DUH QRW DFFHSWDEOH�

DF� 3UREH IXVH KROGHU SRVLWLRQ ORFNLQJ NH\ DQG IXVHKROGHU JURXQG WHVWKROHV PXVW EH VHDOHG ZLWK 579 VHDODQW�

DG� 'ULS VKLHOGV �LI DSSOLFDEOH� PRXQWLQJ KDUGZDUH WKDW GRHV QRW SURYLGH D WLJKW VHDO LV QRW DFFHSWDEOH�

DH� +DUGZDUH WKDW SHQHWUDWHV WKURXJK WKH FRYHU �L�H�� ODEHO SODWH VFUHZV� GRRU SRVLWLRQHU PRXQWLQJ VFUHZV� RU IXVH
KROGHU PRXQWLQJ VFUHZV� WKDW GR QRW KDYH 579 RU JDVNHWV LQVWDOOHG DUH QRW DFFHSWDEOH�

11-3. PENETRATION OF PANEL COVERS AND WALLS FOR SPRAYTIGHT.

D� $OO KLQJHG RU UHPRYDEOH SDQHOV DQG GRRUV VKDOO EH JDVNHWHG�

E� *DVNHWV VKDOO EH IUHH RI SDLQW� JUHDVH RU IRUHLJQ PDWWHU RQ WKH FRQWDFW VXUIDFH� 7KH\ VKDOO QRW EH FXW� VSOLW�
WZLVWHG� GU\ URWWHG� FUDFNHG RU RWKHUZLVH GDPDJHG� 3DLQW RQ JDVNHWV LV DFFHSWDEOH SURYLGHG LW LV QRW RQ WKH
FRQWDFW VXUIDFH�

F� 7KH FRQWDFW VXUIDFH XQGHU JDVNHWV VKDOO EH IUHH RI ZDUSV� EHQGV RU RWKHU VXUIDFH LUUHJXODULWLHV WKDW PD\ FDXVH
IOXL OHDNDJH SDWKV�
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G� *DVNHWV VKDOO EH RQH SLHFH FRQWLQXRXV� ZLWK D VLQJOH MRLQW DURXQG WKH SHULPHWHU RI SDQHOV RU FRYHUV� 7KH VLQJOH
MRLQW VKDOO EH IXVHG WR SURYLGH DQ XQLQWHUUXSWHG ERQG�

H� $OO KDUGZDUH WKDW SHQHWUDWHV WKURXJK WKH FRYHU OLNH ODEHO SODWH VFUHZV� GRRU SRVLWLRQLQJ PRXQWLQJ VFUHZV RU
)XVH KROGHUV PRXQWLQJ VFUHZV WKDW GRHV QRW KDYH 579 RU JDVNHW PDWHULDO LV QRW DFFHSWDEOH�

I� +ROHV WKDW SHQHWUDWH WKURXJK VZLWFKERDUG FRYHUV RU VZLWFKERDUG ZDOOV WKDW GR QRW KDYH VSUD\ WLJKW SURWHFWLRQ
LV QRW DFFHSWDEOH�

)LJXUH ����� 'ULSVKLHOG 0RXQWLQJ %ROWV� $FFHSWDEOH 6HDOV
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6FUHZV WKDW SHQHWUDWH WKH VZLWFKERDUG GRRUV RU RXWVLGH
ZDOOV VKRXOG KDYH 579 DSSOLHG �%OXH $UURZ�� �2OG :RUN�
*UH\ RU FOHDU 579 LV DFFHSWDEOH� 'R QRW UHSODFH�
)XVH +ROGHUV WKDW DWWDFK WR WKH GRRU VKRXOG KDYH D JDVNHW
DWWDFKHG DV VKRZQ WR WKH OHIW �5HG $UURZ�� �2OG :RUN�
579 LQVWHDG RI D JDVNHW LV DFFHSWDEOH �*UHHQ $UURZ��
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