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1.  INTRODUCTION

1.1  THIS MANUAL

.%/-"0&*#-%(/-"(+)1(,-%)#)*)(-/(*2#)(0&%+&'3(*21()&/1*4('&51')(-%(*21(0&,2#%1"43(*21
,&""#1"(0&%+&'(&%6(-*21"(#%/-"0&*#-%(/-"(7"-71"(&%6()&/1(+)1(-/(*2#)(0&,2#%1"48

.%)*"+,*#-%)(&"1(&%(1))1%*#&'( &%6( #%*1$"&'(7&"*(-/( *21(7"-6+,*8(9':&4)(;117( *210
&<&#'&5'1(/-"(+)1")8(

!"#$%$&
&'$'#"()*"+"#,
-./012)3.450647)89.:16:;)<.2)
:./=;)5;.13)>9)=;?;9;)64@/92A
#'",B)C$,'#DE"$,).45)
-F((F!)13;)64=19/:16>4=)>G)
13;)>8;9.1>9H=)I"$C"().45)
=.G;12)("J'(DK

BA010041

BG: Поискайте от дистрибутора на Rammer версия на български език на това ръководство.
CS: Českou/Slovenskou verzi tî to přñručky zñskò te o vašeho prodejce společnosti Rammer.
DA: Bed om en dansksproget version af denne manual hos din Rammer-forhandler.
DE: Fragen Sie Ihren Rammer-Höndler nach der deutschen Fassung dieses Handbuchs.
EL: Ζητήστε την ελληνική έκδοση του παρόντος εγχειριδίου από τον τοπικό αντιπρόσωπο της Rammer.
EN: Ask for the English language version of this manual from your Rammer dealer.
ES: Pñdale a su distribuidor de Rammer la versi‹ n en espa› ol de este manual.
ET: Köesoleva kasutusjuhendi eestikeelse versiooni saate Rammer i edasimfi fi jalt.
FI: Pyydö suomenkielinen ohjekirja Rammer-jölleenmyyjöltösi.
FR: Adressez-vous fl  votre revendeur Rammer pour obtenir la version fran‡ aise de ce manuel.
HR: Hrvatsku verziju ovog priručnika zatražite od zastupnika tvrtke Rammer.
HU: Ez a kî zik‰ nyv magyar nyelven is elî rhető, kî rje Rammer forgalmaz‹ jò t‹ l.
IS: Biðjið Rammer dreiSngaraðila ykkar um ñslenska Ï tgò fu af þessari handb‹ k.
IT: Ó  possibile richiedere la versione in lingua italiana di questo manuale presso il rivenditore Rammer.
LT: Paprašykite savo Rammer platintojo lietuviškos instrukcijos versijos.
LV: Rokasgrāmatas tulkojumu latviešu valodā jautājiem savam Rammer dīlerim.
NL: Vraag bij uw Rammer-dealer naar de Nederlandse versie van deze gebruiksaanwijzing.
NO: Be om den norske versjonen av denne hÚ ndboken fra din Rammer-leverand˘ r.
PL: Proszę zwr‹ cić się do dystrybutora Rammer, aby otrzymać niniejszą instrukcję w języku polskim.
PT: Solicite a vers˜ o em portugu¸ s deste manual ao seu representante Rammer.
RO: Solicitaţi versiunea ˛ n limba romˇ nă a acestui manual de la distribuitorul dumneavoastră Rammer.
RU: Запросите версию данного руководства на русском языке у вашего дилера компании Rammer.
SK: ČeskÏ /SlovenskÏ  verziu tejto prñručky zñskate u svojho predajcu spoločnosti Rammer.
SL: Vprašanje svojega Rammer predstavnika za ta priročnik v slovenskem jeziku.
SR: Tražite verziju ovog priručnika na srpskom jeziku od vašeg Rammer dilera.
SV: Be om den svensksprÚ kiga versionen av denna manual hos din Rammer-Ú terf‰ rsöljare.
TR: Bu kılavuzun Tfi rk‡ e versiyonunu Rammer temsilcinizden isteyebilirsiniz.
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=*-"1(*2#)(0&%+&'(#%(*21(-71"&*-">)(,-07&"*01%*(#%(*21('#*1"&*+"1(2-'61"(-"()1&*(5&,;
'#*1"&*+"1()*-"&$1(&"1&(/-"(1&)4(+)1"(&,,1))(&*(&%4(*#018

?117(&''(#%/-"0&*#-%(/-"(+)1(,'1&%(&%6(#%($--6(,-%6#*#-%8(./(%1,1))&"43(&);(/-"(&
*"&%)'&*#-%(-/(#%/-"0&*#-%(/-"(+)18

@21("1'&*16()&/1*4('&51'(-%(*21(2&001"(&%6(*21(*1A*(-%(*21('&51'(&"1()2-:%(51'-:8

B.CD!E.DC(.D=@EFG@.!D=(H9I9EJ

K&+'*4(2&%6'#%$(7"&,*#,1(,-+'6(,&+)1(61&*2(-"()1<1"1(#%L+"48

E1&6(&%6(/-''-:(*21(#%)*"+,*#-%)(#%(*21(-71"&*-">)(0&%+&'8B

1.2  THE PURPOSE OF INSTRUCTIONS

@21( 7+"7-)1( -/( *21)1( #%)*"+,*#-%)( #)( *-( 7"-0-*1( #%*1%616( )&/13( 7"-71"( &%6
1,-%-0#,&'(+)1(-/( *2#)(2&001"8(@21)1( #%)*"+,*#-%)(&))#)*( *21(+)1"( #%( #61%*#/4#%$3
&<-#6#%$(&%6(7"1<1%*#%$(2&M&"6-+)()#*+&*#-%)(&%6("1'&*16(,-%)1N+1%,1)8

9':&4)(/-''-:(*21)1(#%)*"+,*#-%)(&'-%$(:#*2(&%4(#%)*"+,*#-%)($#<1%(#%('-,&'('&:)(&%6
"1$+'&*#-%)3( &%4( -"61")( $#<1%( 54( '-,&'( &+*2-"#*#1)( &%6( &''( 7"-*1,*#<1( 01&)+"1)
)71,#/#,(/-"(*21()#*1(O)+,2(&)()&/1(:-";#%$(7"-,16+"1)P8

E1&6(&%6(+%61")*&%6(*21(,-07'1*1(#%/-"0&*#-%(/-"(+)1(,&"1/+''43(&%6(/-''-:($#<1%
#%)*"+,*#-%)()*"#,*'48(./(*21"1(#)(&%4*2#%$(4-+(6-%>*(+%61")*&%63(&);(4-+"(107'-41"(-"
4-+"( E&001"( "17"1)1%*&*#<1( *-( 1A7'&#%8( 9''( )1,*#-%)( -/( *2#)( 0&%+&'( ,-%*&#%
#%/-"0&*#-%(:2#,2(#)(<#*&'(/-"(4-+"()&/1*48(

E17'&,1( *21( -71"&*-">)(0&%+&'( #0016#&*1'4( #/( '-)*3( 6&0&$16( -"( +%"1&6&5'18( K-"
"17'&,101%*(,-7#1)3(,-%*&,*(4-+"(E&001"("17"1)1%*&*#<18

F)1( *21( #%)*"+,*#-%)()1*( /-"*2( #%( *21( #%/-"0&*#-%( /-"(+)1(&)(&(7&"*(-/( *21( *"&#%#%$
0&*1"#&'( 6+"#%$( -"#1%*&*#-%8( K-''-:#%$( *21)1( #%)*"+,*#-%)( 21'7)( 0#%#0#M1
0&#%*1%&%,1(,-)*(&%6(6-:%*#013(&%6(-7*#0#M1("1'#&5#'#*4(&%6('#/1(-/(*21(7"-6+,*8

!"#"$%&

!"#$%!#"
!#&'%()'!$#&*+,-,%.
/01234*50672869*:;0<38<=*<>127
<01?=*7=035*>;*?=@=;=*86A1;4B

%=07*067*C>22>D*35=*86?3;1<38>6?
86*35=*>:=;03>;E?*F06102B

G,%#!#"

HIJKHLMN#"OP
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1.3  IDENTIFICATION

@21(0-61'(&%6()1"#&'(%+051"(&"1()2-:%(-%(*21()1"#&'(%+051"(7'&*18(G21,;(*2&*(*21
0-61'(,-""1)7-%6)(*-(*21(-%1($#<1%(-%(*21(,-<1"(-/(*2#)(0&%+&'8(

.*(#)(#07-"*&%*(*-(0&;1(,-""1,*("1/1"1%,1(*-(*21()1"#&'(%+051"(-/(*21(2&001"3(:21%
0&;#%$("17&#")(-"(-"61"#%$()7&"1(7&"*)8(.61%*#/#,&*#-%(-/(*21()1"#&'(%+051"(#)(*21(-%'4
7"-71"(01&%)(-/(0&#%*&#%#%$(&%6(#61%*#/4#%$(7&"*)(/-"(&()71,#/#,(2&001"8

 CONTENT OF THE PRODUCT IDENTIFICATION PLATE

1.4  MANUFACTURER

@2#)(246"&+'#,(2&001"(2&)(511%(0&%+/&,*+"16(54Q

R H46"&+'#,(H&001"
S T-61'
U V1")#-%
W =1"#&'(D+051"
X H&001"(:1#$2*(O;$P
Y T#%(:-";#%$(:1#$2*(O;$P
Z !71"&*#%$(7"1))+"1(O5&"P
[ !#'(/'-:(O'\0#%P
] T&%+/&,*+"16(-"(T&%+/&,*+"#%$(6&*1
R^ T&%+/&,*+"1"

BA010062

1

2

3
4

5

6

7

8

9
10
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=&%6<#;(T#%#%$( &%6(G-%)*"+,*#-%(!43(_"1&;1")(`&2*#3(@&#<&';&*+([3(K.( a( RXRZ^
`&2*#3(K#%'&%68

K-"( 0&#%*1%&%,1( &%6( )1"<#,1( -/( *2#)( 246"&+'#,( 2&001"( ,-%*&,*( 4-+"( %1&"1)*
E&001"( "17"1)1%*&*#<18( J1&'1"( &%6( 6#)*"#5+*-"( #%/-"0&*#-%( 0&4( 51( /-+%6( &*
:::8"&001"8,-08

1.5  CE MARK AND EC DECLARATION OF CONFORMITY

@21(Gb(0&";(#)('-,&*16(-%(*21()1"#&'(%+051"(7'&*1(-/(*21(2&001"8(=11(BGb(0&";
&%6(bG(J1,'&"&*#-%(-/(G-%/-"0#*4B(-%(7&$1(RWX8

1.6  VALIDITY OF MANUAL

@2#)( 0&%+&'( ,-%*&#%)( )&/1*4( #%/-"0&*#-%3( -71"&*#-%( #%)*"+,*#-%)3( *"&%)7-"*&*#-%
#%/-"0&*#-%3( '+5"#,&*#-%( #%/-"0&*#-%(&%6(0&#%*1%&%,1( #%/-"0&*#-%( #%( &,,-"6&%,1
:#*2(*21(246"&+'#,(2&001"(61)#$%(&*(*21(*#01(#*(:&)(61'#<1"16(/"-0(/&,*-"48

@2#)(0&%+&'3(&%6(1)71,#&''4(#*)()&/1*4(#%/-"0&*#-%(&)(:1''(&)(*21(bG(61,'&"&*#-%(-/
,-%/-"0#*4(&%6()*&*101%*(-/(,-07'#&%,13(&"1(<&'#6(-%'43(#/(%-(+%&+*2-"#M16(,2&%$1)
*-(*21(7"-6+,*(&"1(0&618

=-01(#''+)*"&*#-%)(#%(*2#)(7+5'#,&*#-%()2-:(61*&#')(*2&*(,&%(51(6#//1"1%*(/"-0(4-+"
2&001"8(C+&"6)(&%6(,-<1")(0&4(2&<1(511%("10-<16(/-"(#''+)*"&*#<1(7+"7-)1)8

G-%*#%+#%$( #07"-<101%*( &%6( &6<&%,101%*( -/( 7"-6+,*( 61)#$%(0&4( 2&<1( ,&+)16
,2&%$1)(*-(4-+"(2&001"3(:2#,2(&"1(%-*(#%,'+616(#%(*2#)(7+5'#,&*#-%8

c21%1<1"(&(N+1)*#-%(&"#)1)("1$&"6#%$(4-+"(2&001"3(-"(*2#)(0&%+&'3(7'1&)1(,-%)+'*
4-+"(61&'1"(/-"(*21('&*1)*(&<&#'&5'1(#%/-"0&*#-%8

1.7  COPYRIGHT NOTICE

@2#)(7+5'#,&*#-%( #)( ,-74"#$2*(-/(=&%6<#;(T#%#%$(&%6(G-%)*"+,*#-%(!43(_"1&;1")
`&2*#3(K#%'&%68(

d(=&%6<#;(T#%#%$(&%6(G-%)*"+,*#-%(!43(_"1&;1")(`&2*#3(K#%'&%6(S^R[8

.*(0+)*(%-*(51(,-7#163("17"-6+,163(-"(-*21":#)1(0&61(&<&#'&5'1(#%(/+''(-"(#%(7&"*(*-
&%4(*2#"6(7&"*4(:#*2-+*(-+"(7"#-"(:"#**1%(,-%)1%*8

9''(E#$2*)(E1)1"<168
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1.8  DEFINITIONS

H&001"(a(*21(7"-6+,*(61),"#516(#%(*2#)(0&%+&'8

@--'(a(*21(:1&"(7&"*(:2#,2(#)(#%(6#"1,*(,-%*&,*(:#*2(*21("-,;8

G&""#1"(a(*21(5&)1(0&,2#%13(-%*-(:2#,2(*21(2&001"(#)(0-+%*163(&%6(:2#,2()+77'#1)
*21(-71"&*#%$(7-:1"(&%6(,-%*"-')3(:#*2(:2#,2(*21(2&001"(#)(-71"&*168

@2#)( T&%+&'( a( *2#)( -%1( ,-07'1*1( 5--;3( :2#,2( ,-%*&#%)( <#*&'( #%/-"0&*#-%( /-"
*"&%)7-"*&*#-%3( 2&%6'#%$( &%6( )*-"&$1( &)( :1''( &)( #%)*&''&*#-%3( -71"&*#-%( &%6
0&#%*1%&%,1(-/(*21(2&001"8

=&/1*4(`&51'(a('&51'(&77'#16(-%(*21(2&001"(&6<#)#%$(-%(7"-*1,*#<1(01&)+"1)(/-"(*21
0-)*()1<1"1("#);)8

.%/-"0&*#-%(/-"(F)1(a(*21(#%/-"0&*#-%(#%(*2#)(0&%+&'3(*21()&/1*4('&51')(-%(2&001"
&%6( -*21"( #%/-"0&*#-%( -%3( /-"( 1A&07'13( *21( 61'#<1"4( 7&,;&$18( @2#)( 7"-<#61)
7"-*1,*#<1(01&)+"1)(&%6(&6<#,1(-%(7"-71"(01*2-6)(/-"(*"&%)7-"*&*#-%3(#%)*&''&*#-%3
-71"&*#-%(&%6(0&#%*1%&%,1(-/(*21(2&001"8

.%*1%616(F)1(a(+)1(-/(*2#)(2&001"(#%(&,,-"6&%,1(:#*2(*21(#%)*"+,*#-%)(7"-<#616(#%
#%/-"0&*#-%(/-"(+)18

e"-2#5#*16(F)1(a(&%4(+)1(-/(*2#)(2&001"3(:2#,2(#)(%-*(#%*1%616(+)18(b)71,#&''4(*21
+)1(:2#,2(#)()71,#/#,&''4(7"-2#5#*16(#%(#%/-"0&*#-%(/-"(+)18

E1&)-%&5'4(K-"1)11&5'1(T#)+)1( a(+)1(-/( *21(2&001"( #%(&(:&4(%-*( #%*1%6163(5+*
:2#,2(0&4("1)+'*(/"-0("1&6#'4(7"16#,*&5'1(2+0&%(512&<#-+"8

F)1"(a(&%4(71")-%(2&%6'#%$(*21(2&001"3(:21*21"(#*(51(*"&%)7-"*&*#-%3(#%)*&''&*#-%3
-71"&*#-%3(),216+'16(0&#%*1%&%,13(),"&77#%$(-"(-*21"8(

H&"0(a(724)#,&'(#%L+"4(-"(6&0&$1(*-(21&'*28(@2#)(#)(&':&4)(#%("1'&*#-%)2#7(*-(71-7'13
%-*(*-(1N+#701%*(-"(7"-71"*48

H&M&"6(a(7-*1%*#&'()-+",1(-/(2&"08

E#);(a(*21(,-05#%&*#-%(-/(*21(7"-5&5#'#*4(-/(-,,+""1%,1(-/(2&"0(&%6(*21()1<1"#*4(-/
*2&*(2&"08

e"-*1,*#<1(T1&)+"1(a(*21(01&)+"1(#%*1%616(*-(&,2#1<1("#);("16+,*#-%8(@21(7"-*1,*#<1
01&)+"1)(&"1(#07'101%*16(54(*21(61)#$%1"(:21"1(7-))#5'13(&%6(54(*21(+)1"3(:21"1
61)#$%(01&)+"1)(&"1(%-*()+//#,#1%*(/-"()&/1(-71"&*#-%8

e"-*1,*#<1(01&)+"1)(/-"(*21(+)1"(&"1($#<1%(#%(*21(#%/-"0&*#-%(/-"(+)18

F)1"(!5'#$&*#-%)(a(7"-*1,*#<1(01&)+"1)3(:2#,2(0+)*(51(*&;1%(54(*21(+)1"(5&)16(-%
*21(#%/-"0&*#-%(/-"(+)18

H&M&"6(I-%1(a(&%4()7&,1(&"-+%6(*21(2&001"(-"(*21(,&""#1"3(#%(:2#,2(&(71")-%(,&%
51(1A7-)16(*-(&(2&M&"68

_4)*&%61"(a(&%4(71")-%(#%(2&M&"6(M-%13(:2-(#)(%-*(2&%6'#%$(*21(2&001"8

E1&'(@#01(H&M&"6(9%&'4)#)( OE@H9P( a( "1<#1:(-/( )#*1(51/-"1( )*&"*#%$( *-(:-";3( #%
-"61"( *-( #61%*#/4( 7-*1%*#&'( 2&M&"6)( *2&*( ,-+'6( #07&,*( +)1")3( 54)*&%61")( -"
1%<#"-%01%*8
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2.  SAFETY AND ENVIRONMENTAL INSTRUCTIONS
=&/1*4(#)(*21("1)+'*(-/(&**#*+618(e"-71"(&**#*+61(#%,'+61)Q

a E1&'#M1( *21( 2&M&"6)( "1'&*16( *-( :2&*( 4-+( 6-3( :21*21"( #*( 51( -71"&*#-%( -"
0&#%*1%&%,18(J-%>*(1<1"(*&;1(2&M&"6)('#$2*'48

a K-''-:(&''('-,&'('&:)(&%6("1$+'&*#-%)8(`1&<1()71,#&'(:-";(*-(*21()71,#&'#)*8

=71,#&'( ,-%6#*#-%)3( )+,2( &)( "&6#-&,*#<13( &)51)*-)3( ,210#,&'3( 7-#)-%-+)( -"
5#-'-$#,&'( 2&M&"6( 1%<#"-%01%*( "1N+#"1( +%,-%6#*#-%&'( +)1( -/( 2&M&"6( )71,#/#,
01*2-6)(&%6(7"-*1,*#<1(01&)+"1)8(

a E1&63(+%61")*&%6(&%6(/-''-:(*21(#%)*"+,*#-%)(-/(*2#)(0&%+&'f(E1&63(+%61")*&%6
&%6(/-''-:(*21( #%)*"+,*#-%)(-/(,&""#1"(0&%+&'f( ./( *2#)( '&%$+&$1(<1")#-%( #)(%-*
7"-71"3(&);(/-"(&(*"&%)'&*#-%(-/(*2#)(0&%+&'8

a G-00+%#,&*1f(@1''(-*21"(71-7'1(:2&*(4-+(&"1(&5-+*(*-(6-3()-(*2&*(*214(6-(%-*
7'&,1(4-+(-"(*210)1'<1)(&*("#);8(.%)*&''&*#-%(-"(-*21"(0&#%*1%&%,1("1'&*16(:-";
0+)*(%1<1"(51(6-%1(&'-%18

9':&4)(;117(71-7'1(#%/-"016(-/(:2&*(4-+(&"1(6-#%$(:21%(&%6(:21"18(?117
0-5#'1(72-%1(&':&4)(&*(2&%68(96<#)1()#*1(0&%&$1"3(:21%(4-+('1&<1()#*18(

9$"11(:#*2(4-+"(,-''1&$+1)(-%()#*1(-%(*21(+)1(-/(2&%6()#$%&')8(J-(%-*(&))+01
&%4(;%-:'16$1(-/()#$%&')8(

a c1&"(&77"-<16(eeb(O&77"-<16()&/1*4(5--*)3(&77"-<16()&/1*4($'-<1)3(&77"-<16
)&/1*4($'&))1)3(&77"-<16(1&"(7"-*1,*#-%3(&77"-<16(2&"6(2&*P8(./(4-+"(eeb(#)(%-*
/+%,*#-%#%$(7"-71"'43($1*(%1:(eeb(1N+#701%*8(!%'4(-71"&*1(*21(7"-6+,*(:21%
#%(/#*(,-%6#*#-%8(_1:&"1(-/()2&"7(16$1)(-/(7&"*)8

a G-00-%( )1%)1( #)( *21( 0-)*( #07-"*&%*( 7&"*( -/( )&/1*4( #%( )*&%6&"6( 2&001"
&77'#,&*#-%)8

2.1  SAFETY LABELS

@2#)()1,*#-%(#%,'+61)(1A7'&%&*#-%)(-/()&/1*4()405-')(&%6('&51')(+)16(-%(*21(2&001"
&%6(#%(#%/-"0&*#-%(/-"(+)18

 SIGNAL WORDS

@21(/-''-:#%$()#$%&'(:-"6)(&%6()405-')(&"1(+)16( *-( #61%*#/4()&/1*4(01))&$1)( #%
*21)1(#%)*"+,*#-%)Q

@21()#$%&'(:-"6(BJ9DCbEB(#%(:2#*1(/-%*(-%("16(5&,;$"-+%6(*-$1*21"(:#*2(&()&/1*4
&'1"*( )405-'( #%6#,&*1)(&(2&M&"6-+)()#*+&*#-%(:2#,23( #/(%-*(&<-#6163(:#''( "1)+'*( #%
61&*2(-"()1"#-+)(#%L+"48(
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@21()#$%&'(:-"6(Bc9ED.DCB(#%(5'&,;(/-%*(-%(-"&%$1(5&,;$"-+%6(*-$1*21"(:#*2(&
)&/1*4( &'1"*( )405-'( #%6#,&*1)( &( 2&M&"6-+)( )#*+&*#-%(:2#,23( #/( %-*( &<-#6163( ,-+'6
"1)+'*(#%(61&*2(-"()1"#-+)(#%L+"48((

@21()#$%&'(:-"6(BD!@.GbB(#%6#,&*1)(&()#*+&*#-%(:2#,23(#/(%-*(&<-#6163(,-+'6("1)+'*
#%(6&0&$1(*-(7"-71"*4(-"(1%<#"-%01%*8(9(BD!@.GbB()#*+&*#-%(:#''(%-*(#%<-'<1(&
)71,#/#,(2&M&"6(*-(71-7'18

 GENERAL SAFETY SYMBOL

@2#)($1%1"&'()&/1*4()405-'(#%61%*#/#1)(#07-"*&%*()&/1*4(01))&$1)(#%(*2#)(0&%+&'8
c21%(4-+( )11( *2#)( )405-'3(51(&'1"*g(4-+"( )&/1*4( #)( #%<-'<168(G&"1/+''4( "1&6(&%6
+%61")*&%6(*21(01))&$1(*2&*(/-''-:)3(&%6(#%/-"0(-*21"(+)1")8

 SYMBOLS FOR MANDATORY ACTIONS

T&%6&*-"4( 9,*#-%)( &"1( #%6#,&*16( 54( :2#*1( )405-')( -%( &( 5'+1( 5&,;$"-+%68
T&%6&*-"4(&,*#-%()405-')()71,#/4(*21(&,*#-%3(:2#,2(!"#$%51(*&;1%(*-(1'#0#%&*1(&
2&M&"6(7-#%*16(-+*(#%(*21(2&M&"6()405-'8(

C1%1"&'(2&M&"6(
)405-'

'"#""()

'"#""(&



Operation ­  Page 11COPYRIGHT © 2019 SANDVIK MINING AND CONSTRUCTION OY

Safety and environmental instructionsR01P 

 SYMBOLS FOR PROHIBITED ACTIONS

e"-2#5#*16(9,*#-%)(&"1(#%6#,&*16(54(&("16(,#",'1(:#*2(&("16(6#&$-%&'('#%1(&,"-))(*21
,#",'18(@21(&,*#-%(:2#,2(#)(7"-2#5#*16(#)(&':&4)(#%(5'&,;8(

e"-2#5#*16(&,*#-%()405-')(&6<#)1(-%(*21(&,*#-%3(:2#,2(!"#$(51(&<-#6168(@2#)(#)(%-*
&(0&**1"(-/(,2-#,1(-"(L+6$101%*3(5+*(&%(#%6#)7+*&5'1(#%)*"+,*#-%8(

 PERSONAL PROTECTIVE EQUIPMENT (PPE) SYMBOLS

e1")-%&'(e"-*1,*#<1(bN+#701%*(OeebP()405-')(2&<1(*21()&01('&4-+*(&)(0&%6&*-"4
&,*#-%()405-')(&%6(&"1(0&%6&*-"4(:21"1(&77'#,&5'18

eeb()405-')()71,#/4(*21(7"-*1,*#<1(01&)+"13(:2#,2(!"#$%51(*&;1%(*-(1'#0#%&*1(&
2&M&"6(7-#%*16(-+*(#%(*21()&/1*4(01))&$18(

@2#)(#)(%-*(&(0&**1"(-/(,2-#,1(-"(L+6$101%*3(5+*(&%(#%6#)7+*&5'1(#%)*"+,*#-%8(

E1&6(*21(T&%+&'8(.*(#)(
0&%6&*-"4(*-("1&6(
-71"&*-">)(0&%+&'8

e#%aH-'1(`1&;&$18(
@1)*#%$(/-"('1&;(-/(
7"1))+"#M16(/'+#6(
0+)*(&':&4)(#%<-'<1(
&(*1)*(7#1,1(
O,&"65-&"6(-"(
)#0#'&"P8

?117(=&/1*4(
J#)*&%,18(
T&%6&*-"4(*-(;117(
)&/1*4(6#)*&%,1(/"-0(
1N+#701%*8

E1&6(c-";)2-7(
T&%+&'8(T&%6&*-"4(
*-("1&6(:-";)2-7(
#%)*"+,*#-%)(/-"()&/1(
7"&,*#,1(&%6(7"-71"(
7"-6+,*()1**#%$)8

e#%(H-'1(H&M&"68(J-(
%-*(+)1(2&%6(/-"(*1)*#%$(
246"&+'#,('1&;)f

H&M&"6(I-%18(
e"-2#5#*16(*-(51(#%(
2&M&"6(M-%18(?117(
!+*f
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 HAZARD SYMBOLS

H&M&"6( )405-')( #%6#,&*1( *21( %&*+"1( -/( &( 7-))#5'1( 2&M&"68( H&M&"6( )405-')( &"1
#%6#,&*16(54(&(41''-:(*"#&%$'1(:#*2(5'&,;()405-')(&%6(5'&,;(/"&01)8(

c1&"(977"-<16(
E1)7#"&*-"8(c1&"#%$(&%(
&77"-<16("1)7#"&*-"(#)(
0&%6&*-"4(#%(
1N+#701%*(-71"&*#-%8

c1&"(977"-<16(b&"(
e"-*1,*#-%8(
977"-<16(1&"(
7"-*1,*#-%(#)(
0&%6&*-"4(#%(
1N+#701%*(
2&%6'#%$8(

c1&"(977"-<16(H&"6(
H&*8(977"-<16(2&"6(2&*(
#)(0&%6&*-"4(#%(
1N+#701%*(2&%6'#%$8

c1&"(977"-<16(
=&/1*4(_--*)8(
977"-<16()&/1*4(
5--*)(&"1(0&%6&*-"4(
#%(1N+#701%*(
2&%6'#%$8

c1&"(977"-<16(=&/1*4(
C'-<1)8(977"-<16(
)&/1*4($'-<1)(&"1(
0&%6&*-"4(#%(
1N+#701%*(2&%6'#%$8

c1&"(977"-<16(b41(
e"-*1,*#-%8(
977"-<16()&/1*4(
$'&))1)(&"1(
0&%6&*-"4(#%(
1N+#701%*(
2&%6'#%$8(
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C1%1"&'(H&M&"68(@2#)(
)405-'(#)(+)16(:21"1(
*21(2&M&"6(#)(%-*(1&)#'4(
)71,#/#168

9#"5-"%1(e-''+*#-%8(
H&M&"6("1'&*16(*-(
#%2&'&*#-%(-/()#'#,&(
6+)*3(&)(:1''(&)(
/+01)(-"(-*21"(
2&M&"6-+)(
)+5)*&%,1)8

H&%$#%$(̀ -&6)8(H&M&"6(
"1'&*16(*-('#/*#%$(-/(
1N+#701%*(-"(7&"*)(
6+"#%$(*"&%)7-"*&*#-%3(
)1"<#,1(-"(-*21"(
:-";#%$(72&)1)8

K'4#%$(K"&$01%*)8(
H&M&"6("1'&*16(*-(
/'4#%$(/"&$01%*)(-/(
"-,;(-"(-*21"(615"#)(
6+"#%$(-71"&*#-%3(
0&#%*1%&%,13(
:&)2#%$(-"(-*21"8

H#$2(e"1))+"18(
H&M&"6("1'&*16(*-(
7"1))+"#M16(7&"*)(-"(
7"-6+,*8

G"+)2#%$8(H&M&"6(
"1'&*16(*-(,"+)2#%$(
6+1(*-(18$8(0-<#%$(
7"-6+,*8
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 LABELS ON THE PRODUCT

=&/1*4('&51')(,-00+%#,&*1(*21(/-''-:#%$(/-+"(*2#%$)Q

a @21( )1<1"#*4( '1<1'( -/( *21( "#);( O:#*2( *21( )#$%&'( :-"6( BJ9DCbEB( -"
Bc9ED.DCBP8

a @21(%&*+"1(-/(*21(2&M&"6(O*2&*(#)(*21(*471(-/(2&M&"6Q(2#$2(7"1))+"13(6+)*888P8

a @21(,-%)1N+1%,1(-/(#%*1"&,*#-%(:#*2(*21(2&M&"68

a H-:(*-(&<-#6(*21(2&M&"68

h-+(0+)*(9`c9h=(/-''-:(*21(#%)*"+,*#-%)(-/(*21()&/1*4(01))&$1)(&%6()405-')(-/
*21(7"-6+,*()&/1*4('&51')(&%6(*21(#%)*"+,*#-%)()1*(/-"*2(#%(*21(0&%+&')(*-(&<-#6(61&*2
-"()1<1"1(#%L+"4f(

?117(*21()&/1*4('&51')(,'1&%(&%6(<#)#5'1(&*(&''(*#01)8(G21,;(*21(,-%6#*#-%(-/()&/1*4
'&51')(6&#'48(=&/1*4('&51')(&%6(#%)*"+,*#-%)(:2#,2(2&<1(6#)&771&"163(511%(6&0&$163
7&#%*16(-<1"3(,-01('--)1(-"(6-(%-*(011*(*21('1$#5#'#*4("1N+#"101%*)(/-"()&/1(<#1:#%$
6#)*&%,13(0+)*(51("17'&,16(51/-"1(-71"&*#%$(*21(7"-6+,*8

./(&()&/1*4('&51'(#)(&**&,216(*-(&(7&"*(*2&*(#)("17'&,163(#%)*&''(&(%1:()&/1*4('&51'(-%(*21
"17'&,101%*(7&"*8(./(*2#)(0&%+&'(#)(&<&#'&5'1(#%(4-+"('&%$+&$13(*21%(*21()&/1*4('&51')
)2-+'6(51(&<&#'&5'1(#%(*21()&01('&%$+&$18

@21"1(&"1()1<1"&'()71,#/#,()&/1*4('&51')(-%(*2#)(2&001"8(e'1&)1(51,-01(/&0#'#&"#M16
:#*2(&''()&/1*4('&51')8(@21('-,&*#-%(-/(*21()&/1*4('&51')(#)()2-:%(#%(*21(#''+)*"&*#-%
51'-:8

c21%(4-+(,'1&%(*21()&/1*4('&51')3(+)1(&(,'-*23(:&*1"(&%6()-&78(J-(%-*(+)1()-'<1%*3
$&)-'#%1(-"(-*21"(2&")2(,210#,&')(*-(,'1&%(*21()&/1*4('&51')8(

G"+)2#%$(-/(H&%6)8(
H&M&"6("1'&*16(*-(
,"+)2#%$(-/(2&%68

!"#$%$&
&'$'#"()*"+"#,
C4.L.9;4;==)>G)3.M.95=)<.2)
:./=;)5;.13)>9)=;?;9;)64@/92A
#;80.:;).00)=.G;12)0.N;0=B)L36:3)
.9;)0>=1B)5.<.7;5)>9)>13;9L6=;)
4>1)0;76N0;A
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=-'<1%*)3($&)-'#%1(-"(2&")2(,210#,&')(,-+'6( '--)1%( *21(&621)#<1( *2&*()1,+"1)( *21
)&/1*4('&51')8(`--)1(&621)#<1(:#''(&''-:(*21()&/1*4('&51'(*-(/&''8

BA010065

Sandvik 168 

IGNORING
INSTRUCTIONS HAZARD
Faulty handling practice could
cause death or severe injury.

Read and follow the instructions
in the operator's manual.

WARNING

DUST HAZARD
Breathing dust will cause death
or severe injury.

Always wear approved
respirator.

DANGER

FLYING OBJECTS HAZARD
Fragments fly up to 40 m (130 ft)
and could cause death or severe
injury.

Stop operation when a
person enters hazard zone.

Wear approved personal
protective equipment.

WARNING

NOISE HAZARD
Continuous exposure to noise
above 80 dB(A) could cause
hearing impairment.

Wear approved hearing
protectors.

WARNING

HIGH PRESSURE HAZARD
Improper handling of pressurized
accumulator will cause death or 
severe injury.
Read workshop manual before
disassembly.
Release pressure before disassembly.
Recharge with nitrogen (N2) only.

DANGER
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2.2  USER OBLIGATIONS

@21()&/1(+)1(-/(&(7"-6+,*(6171%6)(-%3(&0-%$(-*21"(*2#%$)3(&(,-05#%&*#-%(-/(61)#$%
&%6( ,-%)*"+,*#-%( 01&)+"1)( *&;1%( 54( *21( 0&%+/&,*+"1"3( );#'')( -/( -71"&*-")( &%6
7"-*1,*#<1(01&)+"1)(*&;1%(54(*21(+)1"8(

.*( #)( #07-"*&%*( *-(7&))( *21( #%/-"0&*#-%( /-"(+)1(-%( *-(&%4()+5)1N+1%*(+)1"(-/( *2#)
2&001"8

E&001"(7"-2#5#*)3(#%(,-%%1,*#-%(:#*2(*21(&,,1))(*-(*21(2&001"3(*21(,-%)+07*#-%3
7-))1))#-%(&%6(6#)*"#5+*#-%(-/Q

a #%*-A#,&%*)(&%6(%&",-*#,)

a &%4(;#%6(-/('1$&'(-"(#''1$&'(6"+$)

a #*10)(:2#,2(&"1(#%(,-%L+%,*#-%(:#*2(&%4(-/(*21)1

a /#"1&"0)(&%6(+%&77"-<16(1A7'-)#<1)

=&/1*4(#%/-"0&*#-%(,-<1")(*"&%)7-"*3(#%)*&''&*#-%3(+)13()1**#%$)3(-71"&*#-%3(,'1&%#%$3
*"-+5'1)2--*#%$3(0&#%*1%&%,1(&%6(6#)7-)&'(-/(0&,2#%1"48(=&/1(:-";#%$(7"-,16+"1)
&"1(%11616(/-"(1&,2(72&)18(

.%(,&)1(4-+(%116(0-"1(61*&#'16(#%)*"+,*#-%)3(6-(%-*(21)#*&*1(*-(,-%*&,*(4-+"(E&001"
"17"1)1%*&*#<18

!"#$%$&
&'$'#"()*"+"#,
%<89>8;9)64=1.00.16>4B)
>8;9.16>4)>9)<.641;4.4:;)
:>/05):./=;)5;.13)>9)=;?;9;)
64@/92K
E36=)89>5/:1)<.2)N;)/=;5)>9)
<.641.64;5)>402)N2).)8;9=>4)
L3>)3.=)9;:;6?;5)89>8;9)
19.64647).45)3.=)5;<>4=19.1;5)
13.1)3;)>9)=3;)3.=)13;)
:><8;1;4:;).45)13;)=O600=)
4;;5;5)G>9)=.G;).45)89>8;9)
>8;9.16>4)>9)<.641;4.4:;A

&'()*)+,
!%'4(-71"&*1(*21(7"-6+,*(:21%(#%(/#*(,-%6#*#-%8(J-(%-*(2&%6'1(*21(7"-6+,*(#%(
#%*-A#,&*16(,-%6#*#-%(O&',-2-'3(6"+$)P3(*#"16(-"(-*21":#)1(+%/#*(,-%6#*#-%(O/1<1"(-"(
#''%1))P8
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e"-*1,*#<1(01&)+"1)3(:2#,2(0+)*(51(*&;1%(54(*21(+)1"3(5&)16(-%(*21(#%/-"0&*#-%(/-"
+)1Q

a F)1(-/(71")-%&'(7"-*1,*#<1(1N+#701%*(OeebP8

a e"-<#)#-%(&%6(+)1(-/(&66#*#-%&'()&/1$+&"6)8

F)1(<1"*#,&'()*11'(5&")3()17&"&*1(7'&)*#,(%1*(-"(7'&)*#,(:#%6-:(/-"(-71"&*-"(,&5
7"-*1,*#-%8

a E1$+'&"(*"&#%#%$(-%()#*1()&/1*4(&%6()&/1(:-";#%$(7"-,16+"1)8

!*21"(7&"*#,+'&"(#))+1)(:2#,2()2-+'6(51(;%-:%(*-(*21(+)1"(&"1Q

a =#*1(-"$&%#M&*#-%(&%6()+71"<#)#-%8

a c-";7'&,1()&/1*43(#%,'+6#%$()&/1(:-";#%$(7"-,16+"1)8

a e1"0#*a*-a:-";()4)*10)8

9''(%1&"a0#))(#%,#61%*)(&%6(&,,#61%*)(0+)*(51("17-"*16(*-(E&001"(:#*2-+*(61'&43
:21"1(&(E&001"(2&001"(2&)(511%(#%<-'<168

@21(/-''-:#%$()&/1*4($+#61'#%1)(&77'4(/-"(1&,2(71")-%(:-";#%$(:#*2(*21(2&001"(-"
#%(*21(<#,#%#*4(-/(*21(2&001"Q

a b<1"4()#%$'1(71")-%(#)("1)7-%)#5'1(/-"(*21#"(-:%()&/1*4(&%6(/-"(*21()&/1*4(-/(21"
-"(2#)(,-''1&$+1)8

a .%(,&)1(-/(<#-'&*#-%(-/(&%4()&/1*4($+#61'#%1)(-"("1$+'&*#-%)3(1<1"4()#%$'1(71")-%
#)("1)7-%)#5'1(*-(:&"%(*21(-*21")(&%6(*21("1)7-%)#5'1()+71"<#)-"8

 MANAGING WORK­ RELATED HAZARDS

9''(01,2&%#,&'(1N+#701%*(,&%(51(2&M&"6-+)(#/(2&%6'16(:#*2-+*(6+1(,&"1(-"(,-""1,*
0&#%*1%&%,18(T-)*(&,,#61%*)(#%<-'<#%$(1N+#701%*(2&%6'#%$(&"1(,&+)16(54(/&#'+"1(*-
-5)1"<1(5&)#,()&/1*4("+'1)(-"(7"1,&+*#-%)8(

_1,&+)1( #*( #)( #07-))#5'1( *-( &%*#,#7&*1( 1<1"4( 7-))#5'1( ,#",+0)*&%,1( *2&*( 0#$2*
#%<-'<1(&(7-*1%*#&'(2&M&"63(*21(:&"%#%$)(#%(*2#)(0&%+&'(&%6(-%(*21(1N+#701%*(&"1(%-*
&''(#%,'+)#<18

=&/1*4( #)( %-*( L+)*( &(0&**1"( -/( "1)7-%6#%$( *-( *21(:&"%#%$)8(9''( *21( *#01( 4-+( &"1
:-";#%$(:#*2(4-+"(&**&,201%*(4-+(0+)*(7&4(&**1%*#-%(*-(*21(2&M&"6)(*21"1(0#$2*(51
&%6(2-:(*-(&<-#6(*2108

&'()*)+,
9+*2-"#M16()7&"1(7&"*)(&"1('#)*16(-%(&()7&"1(7&"*)('#)*8(F)1(-/(%-%a&+*2-"#M16()7&"1(
7&"*)(0&4(,&+)1(&%(+%,-%*"-''16("#);(*-(+)1"(21&'*2(&%6(#)(*2+)(7"-2#5#*168
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@21(+)1"(0+)*(&':&4)(71"/-"0(&('-,&'("#);(&))1))01%*(51/-"1()*&"*#%$(&(*&);8(@2#)
&))1))01%*3(&')-(;%-:%(&)(&(E1&'(@#01(H&M&"6(9%&'4)#)3(1%)+"1)(*2&*(*21(+)1"()*-7)
&%6(*2#%;)(&5-+*(:2&*()21(-"(21(#)($-#%$(*-(6-(51/-"1()*&"*#%$(*-(:-";Q

a e1"/-"0(E1&'(@#01(H&M&"6(9%&'4)#)(-%()#*1(&*( '1&)*(6&#'4(51/-"1()*&"*#%$(+78
J1*1"0#%1(1),&71("-+*1(/-"(101"$1%,4()#*+&*#-%8(

a .61%*#/4( 7-*1%*#&'( 2&M&"6)( *2&*( ,-+'6( #07&,*( 4-+3( 4-+"( ,-''1&$+13( *21
1%<#"-%01%*3(4-+"(7"-6+,*(&%6\-"(:-";(01*2-6(:2#'1(4-+(&"1(71"/-"0#%$(*21
*&);8

a 9))1))(*21("#);)(&%6(#07'101%*(*21(&,*#-%)(%11616(*-(1'#0#%&*1(-"("16+,1(*21
"#);8

a T&;1()+"1(*2&*(4-+(6-(%-*(6&0&$1(-"(0&;1(*21(7"-6+,*(+%)&/1(54(*21(01*2-6
-/(-71"&*#-%(-"(0&#%*1%&%,1(4-+(,2--)18

E1<#1:( )#*1( 51/-"1( +)#%$( *21(2&001"8(H1&<4( '-&6(-/( 1N+#701%*( -"( <#5"&*#-%(-/
2&001"(:-";(0&4( ,&+)1( )*"+,*+"1)( O:&'')3( "--/#%$3( 5"#6$1)3( /'--")P( *-( ,-''&7)18
?117(4-+")1'/(&%6(54)*&%61")(-+*(-/(2&M&"6(M-%18

!%'4(,-071*1%*(71")-%)(0&4(,&""4(-+*(-71"&*#-%(&%6(-*21"( *&);)8(@21(107'-41"
0+)*Q

a e"-<#61(*"&#%#%$(&%6(-"#1%*&*#-%8

a V&'#6&*1(*"&#%#%$(01*2-6)8

a V1"#/4(,-071*1%,1(&%6();#'')8

a T-%#*-"(&%6(1<&'+&*1(+)1"(71"/-"0&%,1("1$+'&"'48

 WORKSHOP SERVICE

c-";)2-7()1"<#,1(O6#)&))105'4\&))105'4P(-/(*2#)(2&001"()2-+'6(51(71"/-"016(54
*"&#%16(&%6(&+*2-"#M16(71")-%%1'8(e'1&)1(,-%)+'*(4-+"(%1&"1)*(E&001"(61&'1"(-"
6#)*"#5+*-"(/-"(/+"*21"(#%/-"0&*#-%8

&'()*)+,
@2#)(2&001"(0&4(51(-71"&*16(-"(0&#%*&#%16(-%'4(54(&(71")-%(:2-(2&)("1,1#<16(
7"-71"(*"&#%#%$(&%6(2&)(610-%)*"&*16(*2&*(21(-"()21(2&)(*21();#'')(%11616(/-"()&/1(&%6(
7"-71"(-71"&*#-%(-"(0&#%*1%&%,18

&'()*)+,
@2#)(2&001"(#)(/-"(7"-/1))#-%&'(+)1(-%'48(b)71,#&''4(#%(1N+#701%*("1%*&'(
&77'#,&*#-%)(*21("1%*#%$(,-07&%4(0+)*(0&;1()+"1(*2&*(*21(+)1"(2&)(610-%)*"&*16(*21(
%1,1))&"4();#'')(&%6(;%-:'16$1(/-"()&/1(&%6(7"-71"(-71"&*#-%(&%6(0&#%*1%&%,1(-/(
5-*2(,&""#1"(&%6(2&001"8
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 NATIONAL SAFETY REGULATIONS

.*(#)(*21("1)7-%)#5#'#*4(-/(*21(+)1"(*-(/-''-:(%&*#-%&'()&/1*4("1$+'&*#-%)(&*(&''(*#018
=71,#&'(,&"1()2-+'6(51($#<1%(*-(6+)*3(%-#)1(&%6(<#5"&*#-%("1'&*16("1$+'&*#-%8(

.$%-"&%,1(#)(%-(1A,+)1(/-"(%-*(/-''-:#%$(%&*#-%&'('&:8(K&0#'#&"#M1(4-+")1'/(:#*2(*21
%&*#-%&'()&/1*4('1$#)'&*#-%8

 SITE SPECIFIC SAFETY REGULATIONS

=#*1( )71,#/#,( "1$+'&*#-%)( 0+)*( %-*( ,-%*"&6#,*( %&*#-%&'( )&/1*4( "1$+'&*#-%)8( =#*1
)71,#/#,( "1$+'&*#-%)( )2-+'6( &66"1))( #))+1)( '#;1( *"&%)7-"*&*#-%( -/( 7"-6+,*( -"
1N+#701%*3(&,,1))(*-()#*13(71")-%&'(7"-*1,*#<1(1N+#701%*(OeebP(&%6(:-";#%$(2-+")8(

=#*1()71,#/#,("1$+'&*#-%)()2-+'6(&')-(,-<1"(*21(,&)1(-/(&%(#%,#61%*(-,,+""#%$Q(:2&*
*-(6-3(:2-(*-(,-%*&,*(&%6(-*21"(N+1)*#-%)8

=#*1()71,#/#,("1$+'&*#-%)(0+)*(51(/-''-:16(&*(&''(*#01(#%(*21()&01(:&4(&)(%&*#-%&'
)&/1*4("1$+'&*#-%)8

 PERIODIC SAFETY INSPECTIONS

.*(#)(#07-"*&%*(*-(*2-"-+$2'4(#%)71,*(*21(7"-6+,*(51/-"1(+)13(*-(0&;1()+"1(#*(#)()&/1
*-(-71"&*18(`--;(/-"(61/1,*)(&%6(6&0&$1(51/-"1(&%4(-71"&*#-%()-(*2&*(7"-5'10)(,&%
51("17-"*16(&%6(/#A168

@21(-71"&*-"(#)("1)7-%)#5'1(*-Q

a G21,;(*21(7"-6+,*(#%(&,,-"6&%,1(:#*2(*21("1N+#"101%*)(-/(*21(-71"&*-">)(0&%+&'
51/-"13(6+"#%$(&%6(&/*1"(+)1(&%6(-71"&*#-%8

a =&/1*4( /1&*+"1)3( )+,2( &)( '&51')3( )&/1$+&"6)( &%6( -*21")( )2-+'6( 51( ,21,;16
/"1N+1%*'4(&%6("17&#"16(#0016#&*1'43(#/(6&0&$168

E1)7#"&*-"4()#'#,&(6+)*(#)(&(2&M&"63(:2#,2("1N+#"1)()71,#&'(&**1%*#-%8(E1$+'&"'4(,'1&%
4-+"(:-";#%$(1%<#"-%01%*(7"-71"'4(*-(0#%#0#M1(*21(6+)*('1<1'(#%(*21(&#"8

 PERIODIC MAINTENANCE

e1"#-6#,(0&#%*1%&%,1(#)(&%(1))1%*#&'(7"-,16+"1(*-(1%)+"1(&%6(0&#%*&#%()&/1*4(&%6
71"/-"0&%,1( -/( *21( 7"-6+,*8( K-''-:( $#<1%( #%)*"+,*#-%)( /-"( 0&#%*1%&%,1( &%6
#%)71,*#-%(-/(*21(7"-6+,*8(

E1$+'&"(#%)71,*#-%)(&"1(1)71,#&''4(#07-"*&%*(:21"1(246"&+'#,(2-)1)(&"1(,-%,1"%168

)-.*/0,% 1223% 4"567$8% 29% :8;35"67<% 276=% 65<>% 29% 6"?37<5$72@% 23% $22% A7;B
<6B535@<B% ?B$ABB@% $226% 5@;% $226% ?"#:7@C%!58% ;B#$328% 7@$B3@56% D53$#% 29% $:B
D32;"<$E
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 PERSONAL PROTECTIVE EQUIPMENT (PPE)

!71"&*-")(&%6(&%4-%1(#%(*21(<#,#%#*4(-/(*21(7"-6+,*(TF=@(:1&"(&77"-<16(71")-%&'
7"-*1,*#<1(1N+#701%*(OeebP8

e"-71"(eeb(#%,'+61)(O5+*(#)(%-*("1)*"#,*16(*-PQ

a 977"-<16(1&"(7"-*1,*#-%

a 977"-<16("1)7#"&*-"4(7"-*1,*#-%

a 977"-<16(141(7"-*1,*#-%

a 977"-<16()&/1*4(5--*)

a 977"-<16(2&"6(2&*

a 977"-<16(7"-*1,*#<1($'-<1)

a 977"-<16(2#$2(<#)#5#'#*4(<1)*

J-(%-*(:1&"('--)1(,'-*2#%$(-"(L1:1'"4(*2&*(,&%()%&$(-%(,-%*"-')(-"(-%(-*21"(7&"*)(-/
*21(1N+#701%*8(G-%/#%1('-%$(2&#"8

=71,#&'( ,-%6#*#-%)( 0&4( "1N+#"1( *21( +)1( -/( &66#*#-%&'( eeb( &)( )71,#/#16( #%( )&/1
:-";#%$(7"-,16+"1)8

2.3  INTENDED USE

*@$B@;B;%"#B%29%!5<:7@B38

@2#)(246"&+'#,(2&001"(#)(*-(51(+)16(&)(&%(&**&,201%*(-%(&(,&""#1"(#%(610-'#*#-%3
*"1%,2#%$3(N+&""4#%$(-"(0#%#%$(&77'#,&*#-%)8(

!"#$%$&
&'$'#"()*"+"#,
(.:O)>G).889>?;5)PP')<.2)
:./=;)=;?;9;)64@/92)>9)5;.13A
!;.9).889>?;5)PP')Q.889>?;5)
9;=869.1>9B).889>?;5)3.95)3.1B)
.889>?;5);.9)89>1;:16>4B)
.889>?;5)=.G;12)N>>1=B)
.889>?;5)=.G;12)70>?;=B)
.889>?;5)=.G;12)70.==;=R
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FB#7C@B;%B@G732@!B@$56%<2@;7$72@#

@2#)(2&001"(#)(61)#$%16(*-(-71"&*1(#%()*&%6&"6(1%<#"-%01%*&'(,-%6#*#-%)(:#*2(*21
/-''-:#%$("1)*"#,*#-%)Q

a @21(&05#1%*(*1071"&*+"1(/-"(+)1(-/(2&001"(#)(aS^(iG(888(j[^(iG8

a &'()*)+,%H#B%29%:5!!B3%7@%BID62#7GB%5$!2#D:B3B%JC5#267@B%9"!B#=%<256
;"#$EEEK%7#%#$37<$68%D32:7?7$B;E%@21(*--'(#%(,-%*&,*(:#*2(*21(0&*1"#&'(*-(51(5"-;1%
:#''(,"1&*1()7&";)3(:2#,2(,-+'6(#$%#*1(&%(1A7'-)#<1(&*0-)721"18(

132DB3$7B#%29%$:B%!5$B3756#%$2%?B%D32<B##B;

@2#)(2&001"("16+,1)(*21(/"&$01%*()#M1(-/(,-%,"1*13("-,;3(2&"6(-"(/"-M1%($"-+%63
&)72&'*3(01*&''+"$#,&'()'&$(-"()#0#'&"(0&*1"#&'(&%6(2&)(511%(61)#$%16(1A,'+)#<1'4(/-"
*2#)(&77'#,&*#-%8

F%61"()+,2()71,#&'(,-%6#*#-%)3(01*2-6)(&%6(7"1,&+*#-%)(0+)*(51("1<#1:16(#%(,-a
-71"&*#-%(:#*2(*21('-,&'(&%6(%&*#-%&'(&+*2-"#*#1)8(!71"&*#-%(0&4(-%'4(,-001%,1
:21%(&77"-<&'(2&)(511%($"&%*168

132:7?7$B;%"#B%29%!5<:7@B38

9%4( +)1( -/( *2#)( 2&001"( %-*( 71"0#**16( &)( #%*1%616( +)13( -+*)#61( *21( 61)#$%16
1%<#"-%01%*&'(,-%6#*#-%)(-"(-%(+%)+#*&5'1(0&*1"#&')(*-(51(7"-,1))163(#)(7"-2#5#*168

F)1(-/(*2#)(2&001"(#)()71,#/#,&''4(7"-2#5#*16(#/Q

a !71"&*-"(2&)(%-*("1&6(&%6(+%61")*--6(*2#)(0&%+&'8(

a !71"&*-"(2&)(%-*("1&6(&%6(+%61")*--6(-71"&*-">)(0&%+&'(/-"(*21(,&""#1"8(

a 9()&/1*4(/1&*+"1(-/(*21(1N+#701%*(#)(61/1&*16(/-"(:2&*1<1"("1&)-%8(

a !71"&*-"(2&)(%-*(71"/-"016(E1&'(@#01(H&M&"6(9%&'4)#)(OE@H9P(-/(*21()#*1(&%6
#)(%-*(&:&"1(-/(1),&71("-+*1(/-"(101"$1%,4()#*+&*#-%8

a !71"&*-"(#)(:#*2-+*(7"-71"(&%6(&77"-<16(71")-%&'(7"-*1,*#<1(1N+#701%*8(

a e1-7'1(&"1(#%(2&M&"6(M-%1(-/(2&001"8(

a H&001"( #)( -+*)#61( *21( *1,2%#,&'( '#0#*)( &)( 61),"#516( #%( *21( *1,2%#,&'
)71,#/#,&*#-%8(@2#)(&77'#1)(1)71,#&''4(*-(,&""#1"(:1#$2*3(246"&+'#,(-#'(7"1))+"1
&%6(-#'(/'-:8

&'()*)+,
=71,#&'(,-%6#*#-%)(:#*23(/-"(1A&07'13("&6#-&,*#<13(&)51)*-)3(,210#,&'3(7-#)-%(-"(
5#-'-$#,&'(2&M&"6)("1N+#"1(+%,-%6#*#-%&'(+)1(-/(2&M&"6()71,#/#,(01*2-6)(&%6(
7"-*1,*#<1(01&)+"1)8
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L23B#BB5?6B%!7#"#B

K-"1)11&5'1( 0#)+)1( 0&4( 51( 6+1( *-( ,&"1'1))%1))( -"( *-( 7"1))+"1( *-( ;117( 7"-6+,*
"+%%#%$(&*(&%4(*#018

E1&)-%&5'4(/-"1)11&5'1(0#)+)1(#)(1A*"101'4('#;1'4(*-(,&+)1(,-%)#61"&5'1(6&0&$1(*-
71-7'1(-"(7"-71"*48(bA&07'1)(-/()+,2(512&<#-"(&"1Q

a !71"&*#%$(*21(7"-6+,*(-+*)#61('#0#*)(-/(+)1Q(J-(%-*(+)1(*21(7"-6+,*(-%(,&""#1"
:#*2(#%)+//#,#1%*('#/*#%$(,&7&,#*4f(J-(%-*(-71"&*1(*21(7"-6+,*(+%61"(:&*1"f(J-
%-*(-71"&*1(*21(7"-6+,*(-+*)#61(-*21"('#0#*)(-/(+)18

a 9':&4)(71"/-"0()#*1(&%6(1N+#701%*(#%)71,*#-%(51/-"1(-71"&*#-%(OE@H9P8(

a D-%a7"-/1))#-%&'(-71"&*#-%Q(J-(%-*(-71"&*1(1N+#701%*(:#*2-+*(7"-71"(*"&#%#%$8
J-(%-*(-71"&*13(#/(4-+(&"1(%-*(#%(/#*(,-%6#*#-%8(

a !71"&*#%$( 5"-;1%( 1N+#701%*Q( )-.*/0,% M$2D% 7!!B;75$B68=% A:B@% 82"
2?#B3GB%9576"3B%2@%#$3"<$"3B#%23%:8;35"67<%6B5>,

L23B#BB5?6B%!7#"#B%7#%@2$%5@%5<<BD$5?6B%BI<"#B%$2%<5"#B%<2@#7;B35?6B%;5!5CB
$2%B4"7D!B@$=%B@G732@!B@$%23%DB2D6BE

N75?767$8

E&001"(:#''(%-*(&,,17*(&%4('#&5#'#*4(/-"(#%L+"4(*-(71")-%%1'(-"(6&0&$1(*-(1N+#701%*
,&+)16( 54( +%&+*2-"#M16( +)13( %1$'#$1%,1( -/( +)1"( -5'#$&*#-%)( -"( +%&+*2-"#M16
0-6#/#,&*#-%(-/(*2#)(2&001"8

2.4  MODIFICATIONS AND CORRECTIONS TO THE PRODUCT

9''(0-6#/#,&*#-%)( &%6(,-""1,*#-%)(%-*( &+*2-"#M16( #%( *21(0&#%*1%&%,1(0&%+&')(-"
:2#,2(0&4(&//1,*(*21(0&#%*1%&%,13(-71"&*#-%3()&/1*43(&%6(&<&#'&5#'#*4(-/(*21(7"-6+,*
%116( *-( 51( &77"-<16( #%( :"#*#%$( 54( *21( 0&%+/&,*+"1"( 51/-"1( #07'101%*&*#-%8
977"-<&'("1N+#"1)(&(,&"1/+'("#);(&))1))01%*3(*&;#%$(#%*-(,-%)#61"&*#-%(*21(;%-:%
"#);)(&%6(&%4(%1:("#);)(*2&*(*21(0-6#/#,&*#-%)(0&4(,&+)18

&'()*)+,
H&001"(-"('#/*#%$(141(-%(2&001"(0+)*(%-*(51(+)16(*-('#/*(1A*1"%&'('-&6)8

&'()*)+,
H&001"(0+)*(%-*(51(+)16(#%(#%*-A#,&*16(,-%6#*#-%(O&',-2-'3(6"+$)P3(:21%(*#"16(-"(
:21%(-*21":#)1(#%(+%/#*(,-%6#*#-%(O/1<1"(-"(#''%1))P8
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G2&%$1)( &%6( 0-6#/#,&*#-%)( :#*2-+*( 7"-71"( "#);( &))1))01%*3( 1'#0#%&*#-%( -"
"16+,*#-%(-/("#);(&%6(:#*2-+*(&77"-7"#&*1()&/1*4(01&)+"1)(0&4('1&6(*-(61&*23()1"#-+)
71")-%&'(#%L+"#1)(-"(6&0&$1(*-(7"-71"*48

F%&+*2-"#M16(0-6#/#,&*#-%)(0&4(&66(&66#*#-%&'(:1#$2*(*-(*21(1N+#701%*8(@2#)(0&4
&//1,*()*&5#'#*4(6+"#%$('#/*#%$(&%6()*&5#'#*4(-/(*21(,&""#1"8(F%&+*2-"#M16(0-6#/#,&*#-%)
0&4(6#)&5'1()&/1*4(/1&*+"1)(&%6(0+)*(%-*(51(&77'#168

./(0-6#/#,&*#-%)(&%6(,-""1,*#-%)(*2&*(&//1,*(*21(0&#%*1%&%,13(-71"&*#-%3()&/1*43(&%6
+)&5#'#*4( -/( *21( 7"-6+,*( &"1( 0&61( :#*2-+*( *21( :"#**1%( 71"0#))#-%( -/( *21
0&%+/&,*+"1"3( *21(0&%+/&,*+"1"( #)( %-*( "1)7-%)#5'1( /-"( &%4( #%,#61%*)( "1)+'*#%$( #%
61&*23( #%L+"43( -"( 7"-71"*4( 6&0&$1( 5"-+$2*( &5-+*( 54( )+,2( 0-6#/#,&*#-%)( &%6
,-""1,*#-%)8

=2-+'6(4-+(,-%)#61"(&(0-6#/#,&*#-%(-"(,-""1,*#-%(%1,1))&"43(7'1&)1(&);(4-+"('-,&'
61&'1"(*-(,-%*&,*(*21(0&%+/&,*+"#%$(&%6(61)#$%(*1&0(-/(*21(1N+#701%*8

./(&(0-6#/#,&*#-%(-"(,-""1,*#-%(&)(61),"#516(&5-<1(2&)(511%(#07'101%*16(:#*2-+*
*21( 0&%+/&,*+"#%$( /&,*-"4>)( 71"0#))#-%3( #*)( 1//1,*( -%( :&""&%*4( '#&5#'#*4( :#''( 51
,-%)#61"16(,&)1a54a,&)18(@2+)3(&(:&""&%*4(&77'#,&*#-%(0&4(51("1L1,*16(&'*-$1*21"8

2.5  HAZARD ZONE

?117(4-+")1'/(&%6(54)*&%61")(-+*(-/(*21(2&M&"6(M-%18(=*-7(-71"&*#-%(#0016#&*1'4(#/
54)*&%61")(1%*1"(*21(2&M&"6(M-%18

@21"1( &"1( )1<1"&'( 6#//1"1%*( 2&M&"6( M-%1( '1<1')( /-"( *2#)( 1N+#701%*8( @21( "#);)( /-"
54)*&%61")( #%(2&M&"6(M-%1(.(&"1("1'&*16( *-(,"+)2#%$(54(2&001"3(,&""#1"3(5--0(-"
-*21"(21&<4(1N+#701%*8(@2#)(2&M&"6(M-%1(#)(:#*2#%(X(01*1")(ORX(/*P(-/(*21(0&,2#%1"48

,"$&'#
J9DCbE(I!DbQ(
GEF=H.DC(H9I9EJ
C1**#%$(,&+$2*(54(0&,2#%1"4(
0-<101%*(0&4(,&+)1()1<1"1(
#%L+"4(-"(61&*28
?117(4-+")1'/(&%6(
54)*&%61")(-+*(-/(2&M&"6(
M-%1(/-"(2-)*(0&,2#%18
J+"#%$(#%)*&''&*#-%(,21,;(#*(
0&4(51("1N+#"16(*-(51(
*107-"&"#'4(#%(*21(2&M&"6(
M-%18(F)1(&77"-<16(eeb8(
@&;1(1A*"101(,&"1(&$&#%)*(
/'4#%$(-5L1,*)8(
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D-5-64(#)(&''-:16(#%(2&M&"6(M-%1(.(6+"#%$(2&001"(-71"&*#-%8(

@21("#);)(*-(54)*&%61")(#%(2&M&"6(M-%1(..(&"1("1'&*16(*-(%-#)13(6+)*3(/'4#%$(/"&$01%*)
-/("-,;3(7"1))+"#M16(-#'(/"-0(246"&+'#,(2-)1(/&#'+"1(-"(-*21")8(@2#)(2&M&"6(M-%1(#)(W^
0(ORU^(/*P(/"-0(*21(2&001"(/-"(1&,2()#%$'1(-%1(-/(*21)1(2&M&"6)8(

.*(#)(*21(+)1">)(-5'#$&*#-%(*-()*-7(2&001"(-71"&*#-%(#0016#&*1'43(:21%(71-7'1(,-01
#%*-(2&M&"6(M-%1(..8(

c21"1("1N+#"163(0&;1()+"1(*2&*()#*1(&,,1))(#)("1)*"#,*16(54(5&""#1")(-"(/1%,1)8(@2#)
:#''(/"1N+1%*'4(51(%1,1))&"4(#%("-&6(,-%)*"+,*#-%(-"(610-'#*#-%(&77'#,&*#-%)8

&'()*)+,
.*(#)(*21(+)1"k)(-5'#$&*#-%(*-()*-7(*21(2&001"(-71"&*#-%(#0016#&*1'4(#/(54)*&%61")(
,-01(#%*-(2&M&"6(M-%1(.8

D010085
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H&M&"6(M-%1(...(#)("1'&*16(*-(*21()*&5#'#*4(-/(*21(,&""#1"8(.*(#)(*21(+)1"k)(-5'#$&*#-%(*-
1%)+"1( *2&*( *21( )*&5#'#*4( -/( ,&""#1"( #)( 7"-71"( #%( &''(:-";#%$(6#"1,*#-%)3( 1)71,#&''4
:21%(*21(5--0(#)()#61:&4)(*-(*21(+%61",&""#&$18

D010086
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3.  SAFETY SECTION
@2#)()&/1*4()1,*#-%(1A7'&#%)(*21(:-";("1'&*16("#);)(&%6($#<1)(#%)*"+,*#-%)(/-"(7"-71"
7"-*1,*#<1(01&)+"1)(&$&#%)*(2&M&"6)3(:2#,2(0&4(-,,+"(-%(&%4()#*18

E1&6( &%6(+%61")*&%6( *21(7"-*1,*#<1(01&)+"1)( '#)*16( #%( *2#)( )&/1*4( )1,*#-%(51/-"1
+)#%$(*21(2&001"8

3.1  LIFTING

G21,;(2&001"(:1#$2*(/"-0(*21()1"#&'('&51'(-%(2&001"8(G21,;(:1#$2*(-/(0-+%*#%$
5"&,;1*(&%6(*--'(&)(:1''8(b)71,#&''4(:#*2(7#%(0-+%*(2&001"3(,21,;(*21(,-05#%16
:1#$2*(-/(*21(2&001"(&%6(N+#,;(2#*,2(0-+%*#%$(5"&,;1*8

T&;1()+"1(*2&*(,&""#1"3('#/*#%$(&%6(*"&%)7-"*(1N+#701%*(2&)(7"-71"(,&7&,#*4(*-(,&""4
*21(:1#$2*(-/(*21(7"-6+,*8

K&+'*4('#/*#%$(7"-,16+"1)(-"(/&+'*4('#/*#%$(1N+#701%*(0&4(,&+)1(#%L+"4(-"(61&*28(F)1
7"-71"(&%6(&77"-<16('#/*#%$(&,,1))-"#1)(/-"('#/*#%$(-/(7&"*)(21&<#1"(*2&%(S^(;$(OWW
'5P8(J-(%-*(&**107*(*-('#/*3(*+"%(-"(0-<1(21&<4(7&"*)(0&%+&''48

977'4('#/*#%$(&,,1))-"#1)(7"-71"'4(&%6()1,+"1'48(T&;1()+"1(*2&*( *21('#/*#%$(141(#)
7"-71"'4(/&)*1%16(#%*-(*21(/#A*+"18(c21"1("1N+#"163("10-<1(6#"*(/"-0(*2"1&616('#/*#%$
141(2-'1)(&%6('#/*#%$(141(*2"1&68(J-(%-*(+)1()1'/a0&613("17&#"16(-"(6&0&$16('#/*#%$
&,,1))-"#1)8

T&;1( )+"1( *2&*( *21( '#/*#%$( 141( #)( 7"-71"( &%6( &77"-<16( /-"( ,-07'1*1( *21( 7"-6+,*
:1#$2*3(1)71,#&''4(:21"1(*21(0-+%*#%$(5"&,;1*(#)(&77'#168(`#/*#%$(141)(&"1(%-*(*-(51
)#61( '-&616( 6+"#%$( &( '#/*#%$( -71"&*#-%8( F)1( )2#0( 7'&*1)( +%61"( *21( '#/*#%$( 141( -"
"-*&*#%$('#/*#%$(141)(*-(&<-#6(+%/&<-"&5'1('-&6(6#"1,*#-%(-%('#/*#%$(1418

J-(%-*(+)1(*21('#/*#%$(141(-%(*21(#07&,*(+%#*(/-"('#/*#%$(-/(,-07'1*1(7"-6+,*8

J-(%-*(+)1(*21(7"-6+,*(-"(*21(7"-6+,*>)(*--'(/-"('#/*#%$(-/(-5L1,*)8(.%(0-)*(,&)1)(*21
)&/1('#/*#%$(,&7&,#*4(-/(*21(,&""#1"(#)(1A*1%)#<1'4(+*#'#M16(:#*2(*21(:1#$2*(-/(7"-6+,*3
5"&,;1*(&%6(*--'8

!"#$%$&
(%-E%$&)*"+"#,
-./012)06G1647)89.:16:;)<.2)
:./=;)=;?;9;)64@/92)>9)5;.13A
S;;8)2>/9=;0G).45)N2=1.45;9=)
>/1)>G)3.M.95)M>4;)5/9647)
06G1647A)$;?;9)80.:;)0>.5)>?;9)
8;>80;A)$;?;9)965;).)0>.5A
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M59B$8%7@#$3"<$72@#%923%679$7@C

_1'-:( &"1( )-01( ,-00-%( )&/1*4( #%)*"+,*#-%)( ,-%,1"%#%$( '#/*#%$( -71"&*#-%)8( .%
&66#*#-%( *-( *2#)3( &':&4)(-5)1"<1( *21(%&*#-%&'( )*&%6&"6)( /-"(0&,2#%1)( &%6( '#/*#%$a
*&,;'1)()*"#,*'48(D-*1(*2&*(*21('#)*(51'-:(#)(%-*(&''(#%,'+)#<18(9':&4)(1%)+"1(*2&*(*21
7"-,16+"1(4-+(,2--)1(#)()&/1(/-"(4-+")1'/(&%6(54)*&%61")8

a J-(%-*('#/*('-&6(-<1"(71-7'18(9''-:(%-5-64(*-($-(+%61"(*21(2-#)*16('-&68

a J-(%-*('#/*(71-7'1(&%6(%1<1"("#61(*21(2-#)*16('-&68

a 9<-#6()#61(7+''(-/(*21('-&68(T&;1()+"1(4-+(*&;1(+7(*21()'&,;()'-:'48(=*&"*(&%6
)*-7(,&"1/+''48

a `#/*('-&6(&(/1:(,1%*#01*1")(&%6(<1"#/4(#*(51/-"1(7"-,116#%$8(T&;1()+"1(*21('-&6
#)(:1''(5&'&%,168(G21,;(/-"(&%4('--)1(#*10)8

a D1<1"('1&<1(*21()+)71%616('-&6(+%&**1%6168(T&#%*&#%('-&6(,-%*"-'(&*(&''(*#01)8

a D1<1"('#/*(&('-&6(21&<#1"(*2&%(*21("&*16(,&7&,#*48

a .%)71,*(&''('#/*#%$(1N+#701%*(51/-"1(+)18(J-(%-*(+)1(*:#)*16(-"(6&0&$16('#/*#%$
1N+#701%*8(e"-*1,*(*21('#/*#%$(1N+#701%*(/"-0()2&"7(,-"%1")8

a !514(&''('-,&'()&/1*4(#%)*"+,*#-%)8

3.2  PACKING, TRANSPORTATION AND STORAGE

=*&4(,'1&"(-/(2-*()+"/&,1)8(c1&"(&77"-<16(eeb8

F)1(7"-71"(&%6(&77"-<16('#/*#%$(&,,1))-"#1)(/-"('#/*#%$(-/(7&"*)(21&<#1"(*2&%(S^(;$
OWW(('5P8(J-(%-*(&**107*(*-('#/*3(*+"%(-"(0-<1(21&<4(7&"*)(0&%+&''48(9()+661%(,2&%$1
-/(5&'&%,1(0&4("1)+'*(#%(+%1A71,*16(0-<101%*(-/(1N+#701%*8

G21,;( 2&001"( :1#$2*( /"-0( *21( )1"#&'( '&51'( -%( 2&001"8( G21,;( :1#$2*( -/( *21
0-+%*#%$(5"&,;1*(&%6(*--'(&)(:1''8(b)71,#&''4(:#*2(7#%(0-+%*(2&001"3(,21,;(*21
,-05#%16(:1#$2*(-/(*21(2&001"(&%6(N+#,;(2#*,2(0-+%*#%$(5"&,;1*8

T&;1( )+"1( *2&*( *21( ,&""#1"3( *21( '#/*#%$a( &%6( *21( *"&%)7-"*( 1N+#701%*( 2&<1( 7"-71"
,&7&,#*4(*-(,&""4(*21(:1#$2*(-/(*21(7"-6+,*8

J+"#%$(*"&%)7-"*3()1,+"1(-*21"(7&"*)3()+,2(&)(2-)1)3(*--')(&%6(*--'(5-A(7"-71"'43()-
*2&*(*21)1(,&%%-*(0-<1(+%,-%*"-''168

=1,+"1( *21( 7"-6+,*( 7"-71"'4( 6+"#%$( *"&%)7-"*&*#-%( &%6( )*-"&$18( K-''-:( 7"-71"
*"&%)7-"*&*#-%(7"&,*#,1)8(=2-"*(*1"0()*-"&$1(#%(2-"#M-%*&'(7-)#*#-%(-%'48

=*-"1(*21(7"-6+,*(2-"#M-%*&''4(-%('1<1'($"-+%63(:2#,2(#)(&5'1(*-()+77-"*(*21('-&68
=*-"1(&%6(*"&%)7-"*(*21(7"-6+,*(-%(7&''1*(:#*2(7"-71"('-&6(,&7&,#*48(J-(%-*()*&,;
7"-6+,*)(-"(7&''1*)(:#*2(7"-6+,*)(-%(*-7(-/(1&,2(-*21"8
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3.3  PRESSURIZED GAS IN ACCUMULATOR

_1/-"1(/-"(1A&07'1(&%(&#"(/"1#$2*3(&)(:1''(&)(51/-"1(&%4(:-";)2-7()1"<#,1(-/(*21
2&001"3(617"1))+"#M1(*21(&,,+0+'&*-"8

F)1(-%'4(%#*"-$1%(ODSP(/-"("1,2&"$#%$(*21(&,,+0+'&*-")8(@21(+)1(-/(-*21"($&)(0&4
,&+)1(&,,+0+'&*-")( *-(1A7'-618(K&#'+"1( *-(,-07'4(,&%( "1)+'*( #%( )1"#-+)( #%L+"4(-"
61&*28

@21(&,,+0+'&*-"(,2&"$#%$(61<#,1(6-1)(%-*(2&<1(&%4(7"1))+"1("1'#1/(<&'<18(=2+*($&)
*21(5-**'1(<&'<1(:21%(*21($&+$1()2-:)(*21(,-""1,*(,2&"$#%$(7"1))+"18

J-( %-*( 6#)&))105'1( *21( 2&001"( 51/-"1( "1'1&)#%$( $&)( 7"1))+"1( /"-0( *21
&,,+0+'&*-")(&%6(-#'(7"1))+"1(/"-0(*21(2&001"8(K&#'+"1(*-(,-07'4(,-+'6("1)+'*(#%
)1"#-+)(#%L+"4(-"(61&*28

,"$&'#
H.CH(eEb==FEb(
H9I9EJ
K&+'*4(2&%6'#%$(-/(
7"1))+"#M16(&,,+0+'&*-"(:#''(
,&+)1(61&*2(-"()1<1"1(#%L+"48
Eb9J(c!E?=H!e(
T9DF9`(51/-"1(
6#)&))105'4f
E1,2&"$1(:#*2(D.@E!CbD(
ODSP(-%'4f(
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3.4  CRUSHING PREVENTION AND CUTTING PREVENTION

D1<1"(0-+%*(-"(6#)0-+%*(*21(2&001"(*-(-"(/"-0(*21(,&""#1"(:#*2(*21(2&001"(#%
<1"*#,&'(7-)#*#-%(&%6()+77-"*16(54(*--'(#%($"-+%6(-%'48(@21(>5"1&;#%$>(&,*#-%(-/(*21
*--'(:#''(0&;1(1<1%("1'&*#<1'4(2&"6($"-+%6(1A*"101'4(+%)*&5'18

T&;1()+"1(*2&*(*21(,&""#1"(#)(&5'1(*-(7"-71"'4()+77-"*(*21('-&6(-/(*21(7"-6+,*(#%(&''
6#"1,*#-%)(&%6(#%(&''(:-";#%$()#*+&*#-%)8(=*&5#'#*4(#)(&%(#))+1(1)71,#&''4(#%('-%$("1&,2
&77'#,&*#-%)8(

=+77-"*(*21(7"-6+,*(7"-71"'4(:21%(4-+(71"/-"0(:-";(51%1&*2(*21(7"-6+,*8(J-(%-*
6171%6(-%(*21(246"&+'#,(,4'#%61")(#%(-"61"(*-()+77-"*(*21(7"-6+,*8(9(7"-6+,*(,&%(/&''
#/(&(,-%*"-'('1<1"(#)(0-<16(-"(#/(&(246"&+'#,('#%1(5"1&;)8(9')-3(&(7"-6+,*(,&%(/&''(#/(&
246"&+'#,(,4'#%61"(6"#/*)8(

c21%1<1"( *21"1( &"1( 2&001"( ,-%*"-'( '#%;&$1)3( *21( ,'1&"&%,1( #%( *21( '#%;&$1( &"1&
,2&%$1)(:#*2(0-<101%*(-/(*21(2&001"8

=*&4( ,'1&"( -/( &''( "-*&*#%$( 7&"*)( &%6( &''( 0-<#%$( 7&"*)8( F%'1))( 4-+( &"1( #%)*"+,*16
-*21":#)13( %1<1"( &**107*( &6L+)*01%*)(:2#'1( *21(0&,2#%1( #)(0-<#%$(-"(:2#'1( *21
1%$#%1(#)("+%%#%$8

J+"#%$()*-"&$1(&%6( *"&%)7-"*&*#-%(0&;1()+"1( *2&*( *21( '-&6( #)()1,+"16( #%(&(7"-71"
:&48(F)1(7"-71"(7&''1*)(&%6(0&;1()+"1(*21($"-+%6(#)(&5'1(*-()+77-"*(*21('-&68(

3.5  REMOVAL FROM PACKAGE AND INSTALLATION

G'1&%( #,13( )%-:3( :&*1"3( -#'( -"( $"1&)1( )7#'')( /"-0( *21( /'--"( *-( 7"1<1%*( )'#77#%$3
*"#77#%$(-"(/&''#%$8(F)1(&77"-<16()&/1*4(5--*)8(J#)7-)1(7"-71"'4(O"1,4,'1P(-/()7#''(-#'
&%6($"1&)18(T&;1()+"1(*2&*('#$2*#%$(,-%6#*#-%)(&"1($--6(1%-+$2(*-(&''-:(/-"()&/1
:-";#%$8

!"#$%$&
T#CD*%$&)*"+"#,
I>?647)>9)G.00647);U/68<;41B)
>N@;:1=)>9)8.91=)<.2):./=;)
=;?;9;)64@/92)>9)5;.13K
S;;8)2>/9=;0G).45)N2=1.45;9=)
>/1)>G)3.M.95)M>4;A



COPYRIGHT © 2019 SANDVIK MINING AND CONSTRUCTION OYPage 30 ­  Operation

Safety section R01P 

F)1(7"-71"(&%6(&77"-<16('#/*#%$(&,,1))-"#1)(/-"('#/*#%$(-/(7&"*)(21&<#1"(*2&%(S^(;$
OWW(('5P8(J-(%-*(&**107*(*-('#/*3(*+"%(-"(0-<1(21&<4(7&"*)(0&%+&''48(9()+661%(,2&%$1
-/(5&'&%,1(0&4("1)+'*(#%(+%1A71,*16(0-<101%*(-/(1N+#701%*8

V#)+&''4( ,21,;( *2&*( &''( 7&"*)( &%6( 5-'*)( -/( *21( 2&001"( &"1( #%( 7'&,18( G21,;( *21
2&001"(:1#$2*(/"-0(*21()1"#&'( '&51'(-%(2&001"8(G21,;(:1#$2*(-/( *21(0-+%*#%$
5"&,;1*(&%6(*--'(&)(:1''8

=+661%( 0-<101%*( -/( 7&"*)3( :2#,2( :1"1( )*+,;3( 5+*( 51,-01( '--)1( 0&4( ,&+)1
,"+)2#%$( -/( 5-64( 7&"*)8( _1:&"1( -/( )2&"7( 16$1)( -/( 7&"*)8( _1:&"1( -/( %-#)1( /"-0
7%1+0&*#,(-"(-*21"(*--')8(c1&"(&77"-<16(eeb8

T&;1()+"1(*2&*(*21(,&""#1"3('#/*#%$(&%6(*"&%)7-"*(1N+#701%*(2&)(7"-71"(,&7&,#*4(*-
,&""4(*21(:1#$2*(-/(*21(7"-6+,*8

=1,+"1( *21( 7"-6+,*( 7"-71"'4( 6+"#%$( *"&%)7-"*&*#-%8( K-''-:( 7"-71"( *"&%)7-"*&*#-%
7"&,*#,18(=1,+"1(*21(7"-6+,*(7"-71"'4(6+"#%$(#%)*&''&*#-%8(9':&4)(;117(*21(7"-6+,*
#%(2-"#M-%*&'(7-)#*#-%3(:2#'1(0-+%*#%$(*-(,&""#1"f

9$"11(:#*2(4-+"(,-''1&$+1)(-%()#*1(-%(*21(+)1(-/(2&%6()#$%&')8(J-(%-*(&))+01(&%4
;%-:'16$1(-/()#$%&')8

e'&,1(*21(,&""#1"(-%()*&5'13('1<1'($"-+%6(51/-"1()*&"*#%$(&%4(#%)*&''&*#-%3()1"<#,1(-"
0&#%*1%&%,1(-%(1N+#701%*8(J-(%-*(,'#05(-%(*21(7"-6+,*8(@21"1(#)(&':&4)(2&M&"6
M-%1( &"-+%6( *21( 7"-6+,*8( F)1( 7"-71"( :-";#%$( 7'&*/-"0( /-"( )&/1( &,,1))8(c21"1
:-";#%$(7'&*/-"0)(&"1(+)163(0&;1()+"1(*-(7'&,1(*210(-%('1<1'(&%6()*&5'1($"-+%68

F"37@C%7@#$5665$72@%<:B<>%7$%!58%?B%3B4"73B;%$2%?B%$B!D2353768%7@%$:B%:5O53;
O2@B% 29% $:B% D32;"<$E% H#B% 5DD32GB;% 110E% .5>B% BI$3B!B% <53B% 5C57@#$% 9687@C
2?PB<$#E

L687@C%935C!B@$#%53B%5@%BI$3B!B%:5O53;=%A:76B%;37G7@C%7@%$:B%$226%3B$57@7@C%D7@
23%2$:B3%D7@#E%H#B%5DD32GB;%B8B%D32$B<$72@E%H#B%D32DB3%$226#E%H#B%5DD32GB;
110E

G21,;(*21(*--'("1*&#%#%$(7#%)(-%(&("1$+'&"(5&)#)8(G21,;(*21(*#$2*%1))(-/(*21(5"&,;1*
5-'*)(-%(&("1$+'&"(5&)#)8

e'&,1( *21( 5--0( #%( &( 7"-71"( 7-)#*#-%( *-( &''-:( /-"( 1"$-%-0#,(:&4( -/( ,-%%1,*#%$
2-)1)8(G21,;(2-)1(1%6)(/-"(7"-71"(,-%%1,*#-%(-%(&("1$+'&"(5&)#)8(F)1(-%'4()+#*&5'1
5-'*)(:#*2(7"-71"(,&7&,#*4(/-"(0-+%*#%$(-/(7"-6+,*

9':&4)(,21,;(*21(2&001"(/+%,*#-%(&%6(#%)*&''&*#-%(-+*6--")8(=*-7(*21(1%$#%13(:21%
+)1(#)(%-*("1N+#"168(T&;1()+"1(*2&*(7"-71"(<1%*#'&*#-%(-/(1A2&+)*($&)1)(#)(&<&#'&5'13
:21%(*21(1%$#%1(#)("+%%#%$8

G21,;( *21(0-+%*#%$( 7#%( '-,;#%$(01,2&%#)0( -%( *21( ,&""#1"( /-"( *21( 7#%(0-+%*16
2&001"(-"(0-+%*#%$(5"&,;1*(/-"(&(5"&,;1*(0-+%*16(2&001"(-%(&("1$+'&"(5&)#)8

3.6  BEFORE USE AND NEW USERS

=1,+"1( *21( 7"-6+,*( 7"-71"'4( 6+"#%$( *"&%)7-"*&*#-%8( K-''-:( 7"-71"( *"&%)7-"*&*#-%
7"&,*#,18(T&;1()+"1(*2&*(,&""#1"3('#/*#%$(&%6(*"&%)7-"*(1N+#701%*(2&)(7"-71"(,&7&,#*4
*-(,&""4(*21(:1#$2*(-/(*21(7"-6+,*8
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e'&,1(*21(,&""#1"(-%()*&5'13('1<1'($"-+%6(51/-"1()*&"*#%$(&%4(#%)*&''&*#-%3()1"<#,1(-"
0&#%*1%&%,1(-%(*21(7"-6+,*8(J-(%-*(,'#05(-%(*21(7"-6+,*8(@21"1(#)(&':&4)(&(2&M&"6
M-%1(&"-+%6( *21(7"-6+,*8(F)1(&(7"-71"(:-";#%$(7'&*/-"0(/-"()&/1(&,,1))8(c21"1
:-";#%$(7'&*/-"0)(&"1(+)163(0&;1()+"1(*-(7'&,1(*2#)(-%('1<1'(&%6()*&5'1($"-+%68

QBBD%82"3#B69%5@;%?8#$5@;B3#%2"$%29%$:B%:5O53;%O2@B%29%$:B%<5337B3E

_1:&"1(-/(21&<4(<#5"&*#-%f(J-(%-*(*-+,2(&(<#5"&*#%$(2&001"(-"(7+')&*#%$(2-)1)8
V#5"&*#-%(0&;1)(#*(1A*"101'4(6#//#,+'*(*-(*&;1(-//(2&%6)8(F)1(&(7'&)*#,()7#"&'(-<1"
2-)1)(*-(7"-*1,*(&$&#%)*(7#%2-'1('1&;)8(F)1(,&"65-&"6(*-(,21,;(-%(&(7#%2-'1('1&;8
c1&"(7"-71"(eeb8

V#)+&''4(,21,;(*2&*(&''(7&"*)(&%6(5-'*)(-/(*21(7"-6+,*(&"1(#%(7'&,18(G21,;(*21(*--'
"1*&#%#%$( 7#%)( -%( &( "1$+'&"( 5&)#)8( G21,;( *21( *#$2*%1))( -/( *21( 5"&,;1*( 5-'*)( -%( &
"1$+'&"(5&)#)8

L687@C%935C!B@$#%53B%5@%BI$3B!B%:5O53;=%A:76B%;37G7@C%7@%$:B%$226%3B$57@7@C%D7@
23%2$:B3%D7@#E%H#B%5DD32GB;%B8B%D32$B<$72@E%H#B%D32DB3%$226#E%H#B%5DD32GB;
110E

e'&,1(*21(5--0(#%(7"-71"(7-)#*#-%(*-(&''-:(/-"(&%(1"$-%-0#,(:&4(-/(,-%%1,*#%$(*21
2-)1)8( G21,;( *21( 2-)1( 1%6)( /-"( 7"-71"( ,-%%1,*#-%( -%( &( "1$+'&"( 5&)#)8(F)1( -%'4
)+#*&5'1(5-'*)(:#*2(7"-71"(,&7&,#*4(/-"(*21(0-+%*#%$(-/(*21(7"-6+,*8

9':&4)(,21,;(*21(2&001"(/+%,*#-%(&%6(#%)*&''&*#-%(-+*6--")8(=*-7(*21(1%$#%13(:21%
+)1(#)(%-*("1N+#"168(T&;1()+"1(*2&*(7"-71"(<1%*#'&*#-%(-/(1A2&+)*($&)1)(#)(&<&#'&5'13
:21%(*21(1%$#%1(#)("+%%#%$8

G21,;( *21( 0-+%*#%$( 7#%( '-,;#%$( 01,2&%#)0( -%( *21( ,&""#1"( /-"( &( 7#%( 0-+%*16
2&001"(-"(*21(0-+%*#%$(5"&,;1*(/-"(&(5"&,;1*(0-+%*16(2&001"(-%(&("1$+'&"(5&)#)8

G'1&"(&''(-5)*&,'1)(*2&*(&"1(#%(*21(7&*2(-/(*21(0&,2#%18(_1:&"1(-/(2&M&"6)()+,2(&)
:#"1)(&%6(6#*,21)8

G21,;(*21()*&5#'#*4(-/(*21('1<1'(:21"1(4-+(&"1(:-";#%$8(K&''#%$(6-:%(&('1<1'(:#*2
,&""#1"(:#''(,&+)1()1<1"1(#%L+"4(-"(61&*28

?%-:(*21(:#6*2(-/(4-+"(1N+#701%*(#%(-"61"(*-(0&#%*&#%(7"-71"(,'1&"&%,1(:21%(4-+
-71"&*1(*21(1N+#701%*(%1&"(/1%,1)(-"(%1&"(5-+%6&"4(-5)*&,'1)8

_1( &:&"1( -/( 2#$2( <-'*&$1( 7-:1"( '#%1)( &%6( 7-:1"( ,&5'1)( *2&*( &"1( 5+"#168( ./( *21
0&,2#%1(,-01)( #%(,-%*&,*(:#*2( *21)1(2&M&"6)3()1"#-+)( #%L+"4(-"(61&*2(0&4(-,,+"
/"-0(1'1,*"-,+*#-%8

_1(&:&"1(-/(:&*1"(&%6()1:&$1(7#71'#%1)(*2&*(&"1(5+"#168(

3.7  OPERATION

T&;1()+"1(*2&*(*21('#$2*#%$(,-%6#*#-%)(&"1($--6(1%-+$2(*-(&''-:(/-"()&/1(:-";#%$8
T-<1(,&"1/+''4(-%()#*1(*-(&<-#6(*"#77#%$3()'#77#%$(-"(/&''#%$8(F)1(&77"-<16()&/1*4
5--*)8
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=1,+"1( *21( 7"-6+,*( 7"-71"'4( 6+"#%$( *"&%)7-"*&*#-%8( K-''-:( 7"-71"( *"&%)7-"*&*#-%
7"&,*#,18(=*-"1(&%6(*"&%)7-"*(*21(7"-6+,*(-%(7&''1*(:#*2(7"-71"('-&6(,&7&,#*48(T&;1
)+"1(*2&*(,&""#1"3( '#/*#%$(&%6(*"&%)7-"*(1N+#701%*(2&)(7"-71"(,&7&,#*4(*-(,&""4(*21
:1#$2*(-/(*21(7"-6+,*8(@21(7"-6+,*(-"(*21('#/*#%$(141(-%(*21(7"-6+,*(0+)*(%-*(51(+)16
*-('#/*(1A*1"%&'('-&6)8

e'&,1(*21(,&""#1"(-%(&()*&5'13('1<1'($"-+%6(51/-"1()*&"*#%$(&%4(#%)*&''&*#-%3()1"<#,1(-"
0&#%*1%&%,1(-%(*21(7"-6+,*8(J-(%-*(,'#05(-%(*21(7"-6+,*8(@21"1(#)(&':&4)(&(2&M&"6
M-%1(&"-+%6(*21(7"-6+,*8(F)1(7"-71"(:-";#%$(7'&*/-"0(/-"()&/1(&,,1))8(./(4-+(+)1(&
:-";#%$(7'&*/-"03(0&;1()+"1(*-(7'&,1(*2#)(-%('1<1'(&%6()*&5'1($"-+%68

e1"/-"0( E1&'( @#01( H&M&"6( 9%&'4)#)( -%( )#*1( &*( '1&)*( 6&#'4( 51/-"1( )*&"*#%$( +78
J1*1"0#%1(&%(1),&71("-+*1(/-"(101"$1%,4()#*+&*#-%)8(9$"11(:#*2(4-+"(,-''1&$+1)(-%
)#*1(-%(*21(+)1(-/(2&%6()#$%&')8(J-(%-*(&))+01(&%4(;%-:'16$1(-/()#$%&')8

9':&4)( ;117( 71-7'1( #%/-"016( -/(:2&*( 4-+( &"1( 6-#%$(:21%( &%6(:21"18(?117( &
0-5#'1(72-%1(&':&4)(&*(2&%68(.%/-"0(*21()#*1(0&%&$1"3(:21%(4-+('1&<1(*21()#*18

QBBD%82"3#B69%5@;%?8#$5@;B3#%2"$%29%:5O53;%O2@B%923%$:B%<5337B3E

c#*2(*"&,*-"(5&,;2-1('-&61"3(6-(%-*(1<1"(6"#<1(:2#'1(5--0(&%6(2&001"(&"1(-+*)#61
:211'(:#6*2( )#61:&4)8(J"#<#%$(:#*2( *21(2&001"( #%( *2#)( >*"&%)7-"*>( 7-)#*#-%(0&4
,&+)1()1<1"1(6&0&$1(*-(7161)*"#&%)(-"(7&))#%$(,&")8

F)1(-/(2&001"( #%(1A7'-)#<1(&*0-)721"1( O$&)-'#%1( /+01)3(,-&'(6+)*888P( #)( )*"#,*'4
7"-2#5#*168

_1:&"1(-/(21&<4(<#5"&*#-%f(J-(%-*(*-+,2(&(<#5"&*#%$(2&001"(-"(7+')&*#%$(2-)1)8
V#5"&*#-%(0&;1)(#*(1A*"101'4(6#//#,+'*(*-(*&;1(-//(2&%6)8(F)1(&(7'&)*#,()7#"&'(-<1"
2-)1)(*-(7"-*1,*(&$&#%)*(7#%2-'1('1&;)8(F)1(,&"65-&"6(*-(,21,;(-%(&(7#%2-'1('1&;8
=*&4(,'1&"(/"-0(2-*()+"/&,1)8(c1&"(7"-71"(eeb8

bA*1%616( 1A7-)+"1( *-( :2-'1( 5-64( <#5"&*#-%( 0&4( 6&0&$1( 4-+"( 21&'*28( .%)*&''
)+#*&5'1( )1&*#%$( #%( ,&58( E&001"( )*"-%$'4( "1,-001%6)( *-( +)1( 2&001"( -%'4( -%
,&""#1")(1N+#7716(:#*2(E!e=\K!e=8

V#)+&''4(,21,;(*2&*(&''(7&"*)(&%6(5-'*)(-/(*21(7"-6+,*(&"1(#%(7'&,18(G21,;(*21(*--'
"1*&#%#%$( 7#%)( -%( &( "1$+'&"( 5&)#)8( G21,;( *21( *#$2*%1))( -/( *21( 5"&,;1*( 5-'*)( -%( &
"1$+'&"(5&)#)8

L687@C%935C!B@$#%53B%5@%BI$3B!B%:5O53;=%A:76B%;37G7@C%7@%$:B%$226%3B$57@7@C%D7@
23%2$:B3%D7@#E%H#B%5DD32GB;%B8B%D32$B<$72@E%H#B%D32DB3%$226#E%H#B%5DD32GB;
110E

=*-7( *21( 1%$#%13(:21%(+)1( #)( %-*( "1N+#"168(T&;1( )+"1( *2&*(7"-71"( <1%*#'&*#-%( -/
1A2&+)*($&)1)(#)(&<&#'&5'13(:21%(1%$#%1(#)("+%%#%$8

G21,;(*21(0-+%*#%$(7#%('-,;#%$(01,2&%#)0(-%(*21(,&""#1"(*-(7#%(0-+%*16(2&001"
-"(&(0-+%*#%$(5"&,;1*(/-"(*21(5"&,;1*(0-+%*16(2&001"(-%(&("1$+'&"(5&)#)8

(B#D735$238% M767<5% F"#$% A766% <5"#B% #BGB3B% 7@P"38% 23% ;B5$:E% '6A58#% AB53% 5@
5DD32GB;%3B#D735$23E

F)1(<1"*#,&'()*11'(5&")3(&()17&"&*1(7'&)*#,(%1*(-"(&(7'&)*#,(:#%6-:(/-"(-71"&*-"(,&5
7"-*1,*#-%8( F)1( &%( &#"( ,-%6#*#-%16( ,&5( #%( 2#$2( *1071"&*+"1( &77'#,&*#-%)
O01*&''+"$#,&'(-"()#0#'&"P(&)(:1''(&)(&*(2#$2(&05#1%*(*1071"&*+"18(.%(2#$2("1&,2(-"
)#0#'&"(5&6(1"$-%-04(&77'#,&*#-%)3("1)*(*1%)1(0+),'1)(&*("1$+'&"(#%*1"<&')8
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@2#)(7"-6+,*(#)(/-"(7"-/1))#-%&'(+)1(-%'48(=71,#&'(,-%6#*#-%)3()+,2(&)("&6#-&,*#<13
&)51)*-)3( ,210#,&'3( 7-#)-%-+)( -"( 5#-'-$#,&'( 2&M&"6( 1%<#"-%01%*( "1N+#"1
+%,-%6#*#-%&'(+)1(-/(2&M&"6()71,#/#,(01*2-6)(&%6(7"-*1,*#<1(01&)+"1)8

3.8  TRAPPED PRESSURE IN HYDRAULIC SYSTEM

F%"1'1&)16(*"&7716(7"1))+"1(,&%(,&+)1()+661%(0&,2#%1(0-<101%*(-"(&**&,201%*
0-<101%*8(F)1(,&+*#-%(#/(4-+(6#),-%%1,*(246"&+'#,('#%1)(-"(/#**#%$)8(H#$2(7"1))+"1
-#'(*2&*(#)("1'1&)16(,&%(,&+)1(&(2-)1(*-(:2#78(H#$2(7"1))+"1(-#'(*2&*(#)("1'1&)16(,&%
,&+)1(-#'(*-()7"&48(!#'(0&4(51(2-*(&/*1"(7"-'-%$16(-71"&*#-%8

./(4-+(+)1(&('+5"#,&*#-%()4)*103(0&;1()+"1(*-("1'#1<1(&''(7"1))+"1(51/-"1(&%4('#%1)3
/#**#%$)(-"("1'&*16(#*10)(&"1(6#),-%%1,*168

_1/-"1(6#),-%%1,*#%$(-"( ,-%%1,*#%$(246"&+'#,( 2-)1)3( )*-7( *21( ,&""#1"( 1%$#%1( &%6
-71"&*1(,-%*"-')(*-("1'1&)1(7"1))+"1(*"&7716(#%(*21(2-)1)8(

e"1))+"1( ,&%( 51( *"&7716( #%( *21( 246"&+'#,( ,#",+#*( '-%$( &/*1"( *21( 1%$#%1( 2&)( 511%
)*-77168( @21( 7"1))+"1( ,&%( ,&+)1( 246"&+'#,( /'+#6( -"( #*10)( )+,2( &)( 7#71( 7'+$)( *-
1),&71("&7#6'4(#/(*21(7"1))+"1(#)(%-*("1'#1<16(,-""1,*'48

c&#*( &*( '1&)*( R^(0#%+*1)( *-( 1%)+"1( *2&*( *21( 7"1))+"1( 2&)( 511%( "1'#1<16( /"-0( *21
)4)*10( 51/-"1( 6#),-%%1,*#%$( &%4( 2-)1)3( 7#71)( -"( -*21"( ,-07-%1%*)8( K&#'+"1( *-
,-07'4(,-+'6("1)+'*(#%(&()1"#-+)(#%L+"4(-"(61&*28

3.9  HOT SUBSTANCES

H-*( -#'( &%6( 2-*( ,-07-%1%*)( ,&%( ,&+)1( 71")-%&'( #%L+"48(J-( %-*( &''-:( 2-*( -#'( *-
,-%*&,*(*21();#%8(9')-3(6-(%-*(&''-:(2-*(,-07-%1%*)(*-(,-%*&,*(*21();#%8(

E1'#1<1(&''(7"1))+"1(#%(*21(&#"()4)*103(#%(*21(246"&+'#,()4)*103(-"(#%(*21('+5"#,&*#-%
)4)*10(51/-"1(&%4('#%1)3(/#**#%$)(-"("1'&*16(#*10)(&"1(6#),-%%1,*168

T1*&'(7&"*)3()+,2(&)(<&'<1)(-"(5-64(7&"*)(0&4(2&<1( *21()&01(*1071"&*+"1(&)( *21
246"&+'#,(-#'8

@21(:-";#%$(1%6(-/(*21(*--'(0&4($1*(1A*"101'4(2-*(6+"#%$(-71"&*#-%8(T&;1()+"1(*21
*--'(2&)(2&6(*#01(*-(,--'(6-:%(51/-"1()*&"*#%$(*-(2&%6'1(#*8

3.10  CONTAINING FLUID SPILLAGE

b%)+"1( *2&*( /'+#6)(&"1(,-%*&#%16(6+"#%$(71"/-"0&%,1(-/( #%)71,*#-%3(0&#%*1%&%,13
*1)*#%$3( &6L+)*#%$( &%6( "17&#"( -/( *21( 1N+#701%*8( e"17&"1( *-( ,-''1,*( *21( /'+#6(:#*2
)+#*&5'1( ,-%*&#%1")( 51/-"1( -71%#%$( &%4( ,-07&"*01%*( -"( 6#)&))105'#%$( &%4
,-07-%1%*(,-%*&#%#%$(/'+#6)8

F)1(*--')(&%6(1N+#701%*(*2&*(&"1()+#*&5'1(/-"(,-%*&#%#%$(&%6(,-''1,*#%$(/'+#6)8(

.07"-71"'4(6#)7-)#%$(-/(:&)*1(,&%(*2"1&*1%(*21(1%<#"-%01%*8(9':&4)(+)1('1&;7"--/
,-%*&#%1")(:21%(4-+(6"&#%(/'+#6)8(J-(%-*(7-+"(:&)*1(-%*-(*21($"-+%63(6-:%(&(6"&#%3
-"(#%*-(&%4()-+",1(-/(:&*1"8
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!514(&''('-,&'("1$+'&*#-%)(/-"(*21(6#)7-)&'(-/('#N+#6)8(

3.11  CLEANING AND SERVICE

E17'&,1(&''(6&0&$163('-)*(-"(-*21":#)1(#''1$#5'1()&/1*4('&51')8

G'1&%( #,13( )%-:3( :&*1"3( -#'( -"( $"1&)1( )7#'')( /"-0( *21( /'--"( *-( 7"1<1%*( )'#77#%$3
*"#77#%$(-"(/&''#%$8(F)1(&77"-<16()&/1*4(5--*)8(J#)7-)1(7"-71"'4(O"1,4,'1P(-/()7#''(-#'
&%6($"1&)18

J-(%-*(,'#05(-%(*21(7"-6+,*8(@21"1(#)(&':&4)(&(2&M&"6(M-%1(&"-+%6(*21(7"-6+,*8(F)1
7"-71"(:-";#%$(7'&*/-"0(/-"()&/1(&,,1))8

_1:&"1(-/(21&<4(<#5"&*#-%f(J-(%-*(*-+,2(&(<#5"&*#%$(2&001"(-"(7+')&*#%$(2-)1)8
V#5"&*#-%(0&;1)(#*(1A*"101'4(6#//#,+'*(*-(*&;1(-//(2&%6)8(F)1(&(7'&)*#,()7#"&'(-<1"
2-)1)(*-(7"-*1,*(&$&#%)*(7#%2-'1('1&;)8(F)1(,&"65-&"6(*-(,21,;(-%(&(7#%2-'1('1&;8
=*&4(,'1&"(/"-0(2-*()+"/&,1)8(c1&"(7"-71"(eeb8

c&#*( /-"( 246"&+'#,( -#'( #%)#61( *21( 2&001"( *-( ,--'( 6-:%3( 51/-"1( 6#)&))105'4( -"
)1"<#,18(!#'(#%)#61(*21(2&001"(0&4(51(1A*"101'4(2-*8(J-(%-*(2&%6'1(246"&+'#,(2-)1)
O,-%%1,*\6#),-%%1,*P(:2#'1(-#'(#)(2-*8(F)1(&77"-<16(eeb8

L687@C%935C!B@$#%53B%5@%BI$3B!B%:5O53;=%A:76B%;37G7@C%7@%$:B%$226%3B$57@7@C%D7@
23%2$:B3%D7@#E%H#B%5DD32GB;%B8B%D32$B<$72@E%H#B%D32DB3%$226#E%H#B%5DD32GB;
110E

e'+$(7"1))+"1(&%6("1*+"%('#%1(51/-"1(:&)2#%$(*21(7"-6+,*3(*-(7"1<1%*(:&*1"(&%6(6#"*
/"-0(1%*1"#%$(#%*-(*21(7"-6+,*8

e"1))+"#M16(&#"(&%6\-"(:&*1"(,&%(,&+)1(615"#)(&%6\-"(2-*(:&*1"(*-(51(5'-:%(-+*8(@2#)
,&%("1)+'*(#%(71")-%&'(#%L+"48

c21%(7"1))+"#M16(&#"(&%6\-"(7"1))+"1(:&*1"( #)(+)16(/-"(,'1&%#%$3(:1&"(7"-*1,*#<1
,'-*2#%$3( 7"-*1,*#<1( )2-1)3( &%6( 141( 7"-*1,*#-%8( b41( 7"-*1,*#-%( #%,'+61)( )&/1*4
$'&))1)(-"(&(7"-*1,*#<1(/&,1()2#1'68

@21(0&A#0+0(&#"(7"1))+"1(/-"(,'1&%#%$(7+"7-)1)(0+)*(51(51'-:(S^X(;e&(OU^(7)#P8
@21(0&A#0+0(:&*1"(7"1))+"1(/-"(,'1&%#%$(7+"7-)1)(0+)*(51(51'-:(SZX(;e&(OW^
7)#P8

3.12  FIELD REPAIR

e'&,1( ,&""#1"( -%( )*&5'13( '1<1'( $"-+%6( 51/-"1( )*&"*#%$( &%4( #%)*&''&*#-%3( )1"<#,1( -"
0&#%*1%&%,1( -%( *21( 7"-6+,*8( E1'1&)1( #%*1"%&'( 7"1))+"1( /"-0( 2&001"( &%6
&,,+0+'&*-"(51/-"1()1"<#,13(6#)&))105'4(-"(),"&77#%$8(/:53CB%5<<"!"65$23%A7$:
@7$32CB@%2@68,%F)1(&77"-<16(eeb8

J-(%-*( &**107*( *-( '#/*3( *+"%(-"(0-<1(21&<4(7&"*)(0&%+&''48(9( )+661%( ,2&%$1(-/
5&'&%,1(0&4("1)+'*(#%(+%1A71,*16(0-<101%*(-/(1N+#701%*8

c2#'1(,2&%$#%$(*21(*--'3(0&;1()+"1(%-*(*-('1&<1(/#%$1")3(2&%6)(-"(-*21"(5-64(7&"*)
51*:11%(*21(*--'(&%6(*21($"-+%6(-"(*21(7"-6+,*8(=*&4(,'1&"(/"-0(2-*()+"/&,1)8(c1&"
&77"-<16(eeb8



Operation ­  Page 35COPYRIGHT © 2019 SANDVIK MINING AND CONSTRUCTION OY

Safety sectionR01P 

=1,+"1( *21( 7"-6+,*( 7"-71"'4( 6+"#%$( /#1'6( )1"<#,18( 9':&4)( ;117( *21( 7"-6+,*( #%
2-"#M-%*&'(7-)#*#-%f(_1:&"1(-/(+%1A71,*16(5--0(0-<101%*8(J-(%-*(,'#05(-%(*21
7"-6+,*8(@21"1( #)(&':&4)(&(2&M&"6(M-%1(&"-+%6( *21(7"-6+,*8(F)1(7"-71"(:-";#%$
7'&*/-"0(/-"()&/1(&,,1))8

L687@C%935C!B@$#%53B%BI$3B!B%:5O53;=%A:76B%;37G7@C%7@%$226%3B$57@7@C%23%2$:B3
D7@#E%H#B%5DD32GB;%B8B%D32$B<$72@E%H#B%D32DB3%$226#E%H#B%5DD32GB;%110E

9**&,2(&(BJ-(D-*(!71"&*1B(:&"%#%$(*&$(-"(&()#0#'&"(:&"%#%$(*&$(*-(*21()*&"*():#*,2
-"( *-( *21( ,-%*"-')( 51/-"1( 4-+( )1"<#,1( *21( 1N+#701%*( -"( 51/-"1( 4-+( "17&#"( *21
1N+#701%*8(

F%'1))(4-+(&"1(#%)*"+,*16(-*21":#)13(%1<1"(&**107*(&6L+)*01%*)(:2#'1(*21(0&,2#%1
#)(0-<#%$(-"(:2#'1( *21(1%$#%1( #)( "+%%#%$8(=*&4(,'1&"(-/(&''( "-*&*#%$(7&"*)(&%6(&''
0-<#%$(7&"*)8

_1/-"1(:1'6#%$(-%(*21(2&001"(:2#'1(#*(#)(0-+%*16(-%(*21(,&""#1"3(6#),-%%1,*(*21
,&""#1"(&'*1"%&*-"(&%6(5&**1"48(D-*1(*2&*(:1'6#%$(-%(2&001"(*--')(:#''("1%61"(*210
+)1'1))8

F)1( &''( ,'1&%#%$( )-'+*#-%)( :#*2( ,&"18( D1<1"( 7+*( 0&#%*1%&%,1( /'+#6)( #%*-( $'&))
,-%*&#%1")8(J"&#%(&''('#N+#6)(#%*-(&()+#*&5'1(,-%*&#%1"8

3.13  DISMOUNTING

T&;1()+"1(*2&*(,&""#1"3('#/*#%$(&%6(*"&%)7-"*(1N+#701%*(2&<1(7"-71"(,&7&,#*4(*-(,&""4
*21(:1#$2*(-/(*21(7"-6+,*8

?117(4-+")1'/(&%6(54)*&%61")(-+*(-/(2&M&"6(M-%1(6+"#%$('#/*#%$8(D1<1"(7'&,1('-&6
-<1"(71-7'18(D1<1"("#61(&('-&68(J-(%-*(+)1()1'/a0&613("17&#"16(-"(6&0&$16('#/*#%$
&,,1))-"#1)8(977'4( '#/*#%$( &,,1))-"#1)( 7"-71"'4( &%6( )1,+"1'48( =1,+"1( *21( 7"-6+,*
7"-71"'4(6+"#%$(*"&%)7-"*&*#-%8(K-''-:(7"-71"(*"&%)7-"*&*#-%(7"&,*#,18

c2#'1(,2&%$#%$(*21(*--'3(0&;1()+"1(%-*(*-('1&<1(/#%$1")3(2&%6)(-"(-*21"(5-64(7&"*)
51*:11%(*21(*--'(&%6(*21($"-+%6(-"(*21(7"-6+,*8

!#'( #%)#61( *21( 2&001"( 0&4( 51( 1A*"101'4( 2-*8( J-( %-*( 2&%6'1( 246"&+'#,( 2-)1)
O,-%%1,*\6#),-%%1,*P(:2#'1(-#'(#)(2-*8(=*&4(,'1&"(/"-0(2-*()+"/&,1)8(F)1(&77"-<16
eeb8

=1,+"1( *21( 7"-6+,*( 7"-71"'4( 6+"#%$( /#1'6( )1"<#,18( 9':&4)( ;117( *21( 7"-6+,*( #%
2-"#M-%*&'(7-)#*#-%f(_1:&"1(-/(+%1A71,*16(5--0(0-<101%*8(J-(%-*(,'#05(-%(*21
7"-6+,*8(@21"1( #)(&':&4)(&(2&M&"6(M-%1(&"-+%6( *21(7"-6+,*8(F)1(7"-71"(:-";#%$
7'&*/-"0(/-"()&/1(&,,1))8

3.14  WORKSHOP SERVICE

c-";)2-7()1"<#,1(0+)*(51(71"/-"016(&*(&(*"&#%16(&%6(E&001"(&77"-<16(:-";)2-78
D-%a7"-/1))#-%&'()1"<#,1(#)(&()1<1"1("#);(/-"(*21()*&//(71"/-"0#%$(*21()1"<#,18(D-%a
7"-/1))#-%&'( )1"<#,1( #)( &( )&/1*4( "#);( /-"( *21(-71"&*-"( &)(:1''3(:#*2( &(2#$2( "#);(-/
0&*1"#&'(6&0&$13(:2#,2(0&4(51,-01(1A*"101'4(1A71%)#<18
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3.15  SCRAPPING

c2#'1("10-<#%$(*21(*--'3(0&;1()+"1(%-*(*-('1&<1(/#%$1")3(2&%6)(-"(-*21"(5-64(7&"*)
51*:11%(*21(*--'(&%6(*21($"-+%6(-"(*21(7"-6+,*8

E1'1&)1(*21(#%*1"%&'(7"1))+"1(/"-0(*21(2&001"(&%6(*21(&,,+0+'&*-"(51/-"1()1"<#,13
6#)&))105'4(-"(),"&77#%$8(J"&#%(*21(246"&+'#,(2&001"(-/(/'+#6)(51/-"1(),"&77#%$8
F)1(&77"-<16(eeb8

e'&)*#,( O:1&"( 7'&*1)3( /-&0( "+551"888P( &%6( "+551"( O)1&')3( <#5"&*#-%( 6&071%#%$
1'101%*)3(7'+$)P(7&"*)()2-+'6(51(617-)#*16(&*(6+078(J-(%-*(5+"%8

!514(&''('-,&'("1$+'&*#-%)(#%(*21(6#)7-)&'(-/('#N+#6)8

.07"-71"'4(6#)7-)&'(-/(:&)*1(,&%(*2"1&*1%(*21(1%<#"-%01%*8(9':&4)(+)1('1&;7"--/
,-%*&#%1")(:21%(4-+(6"&#%(/'+#6)8(J-(%-*(7-+"(:&)*1(-%*-(*21($"-+%63(6-:%(&(6"&#%3
-"(#%*-(&%4()-+",1(-/(:&*1"8

E1,4,'1(&''(01*&'(7&"*)(-/(*21(7"-6+,*(&)()*&%6&"6(),"&7("1,4,'#%$8

3.16  FLAMMABLE LIQUIDS

9''(/+1')3(0-)*('+5"#,&%*)3(&%6()-01(,--'&%*(0#A*+"1)(&"1(/'&00&5'18

K'&00&5'1( /'+#6)( *2&*3( &"1( '1&;#%$(-"( )7#''16(-%*-(2-*()+"/&,1)(-"(-%*-(1'1,*"#,&'
,-07-%1%*)(,&%(,&+)1(&(/#"18(K#"1(0&4(,&+)1(71")-%&'(#%L+"4(&%6(7"-71"*4(6&0&$18

E10-<1(&''(/'&00&5'1(0&*1"#&')()+,2(&)(/+1'3(-#'3(&%6(615"#)(/"-0(*21(2&001"8(J-
%-*(&''-:(&%4(/'&00&5'1(0&*1"#&')(*-(&,,+0+'&*1(-%(*21(2&001"8

=*-"1(/+1')(&%6('+5"#,&%*)(#%(7"-71"'4(0&";16(,-%*&#%1")(&:&4(/"-0(+%&+*2-"#M16
71")-%)8(=*-"1(-#'4("&$)(&%6(&%4(/'&00&5'1(0&*1"#&')(#%(7"-*1,*#<1(,-%*&#%1")8(J-
%-*()0-;1(#%(&"1&)(*2&*(&"1(+)16(/-"()*-"#%$(/'&00&5'1(0&*1"#&')8

J-(%-*(-71"&*1(*21(7"-6+,*(%1&"(&%4(/'&018

J-(%-*(:1'6(-%('#%1)(-"(-%(*&%;)(*2&*(,-%*&#%(/'&00&5'1(/'+#6)8(J-(%-*(/'&01(,+*
'#%1)(-"(*&%;)(*2&*(,-%*&#%(/'&00&5'1(/'+#68(G'1&%(&%4()+,2('#%1)(-"(*&%;)(*2-"-+$2'4
:#*2(&(%-%a/'&00&5'1()-'<1%*(7"#-"(*-(:1'6#%$(-"(/'&01(,+**#%$8
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4.  SAFETY DURING OPERATION

4.1  PROPER OPERATING PRACTICE

!%'4(-71"&*1(*21(2&001"(:2#'1(4-+(&"1(#%(*21()1&*(-/(*21(,&""#1"8(@21()1&*(51'*(0+)*
51(/&)*1%16(:2#'1(4-+(-71"&*1(*21(,&""#1"8(!%'4(-71"&*1(*21(,-%*"-')(:2#'1(*21(1%$#%1
#)( "+%%#%$8(c1&"(7"-*1,*#<1($'&))1)(:2#'1(4-+(-71"&*1( *21( ,&""#1"( &%6(:2#'1(4-+
-71"&*1(*21(2&001"8

c2#'1(4-+(-71"&*1(*21(2&001"()'-:'4(#%(&%(-71%(&"1&3(,21,;(/-"(7"-71"(-71"&*#-%
-/(&''(,-%*"-')(&%6(&''(7"-*1,*#<1(61<#,1)8(_1/-"1(4-+(0-<1(*21(,&""#1"3(1%)+"1(*2&*
%-(-%1(:#''(51(1%6&%$1"168

G&""4( *21(2&001"( '-:( *-( *21($"-+%68(J-(%-*($-(,'-)1( *-( *21(16$1(-/(&(,'#//3( &%
1A,&<&*#-%3(-"(&%(-<1"2&%$8

T&#%*&#%( ,-%*"-'( -/( *21( ,&""#1"( :2#'1( 4-+( -71"&*1( *21( 2&001"8( !71"&*#%$( *21
1N+#701%*(514-%6(#*)(61)#$%('#0#*)(,&%(,&+)1(6&0&$1(*-(71-7'1(-"(1N+#701%*8

?%-:( *21(0&A#0+0( -71"&*#%$( 6#01%)#-%)( -/( 4-+"( ,&""#1"(:21%( *21( 2&001"( #)
#%)*&''168(

b%)+"1(*2&*(*21"1(#)(&61N+&*1(,'1&"&%,1(51*:11%(*21(*--'(&%6(&%4()*&*#-%&"4(-5L1,*)
:21%(4-+(&"1(0&%1+<1"#%$(*21(0&,2#%18

?%-:(*21(&77"-7"#&*1(:-";()#*1(2&%6()#$%&')(&%6(*21(71")-%%1'(*2&*(&"1(&+*2-"#M16
*-($#<1(*21(2&%6()#$%&')8(G-%/#"0(4-+"(+%61")*&%6#%$(-/(*21()#$%)(:#*2(*21(-*21"
71")-%%1'(51/-"1()*&"*#%$8(9,,17*(2&%6()#$%&')(/"-0(-%1(71")-%(-%'48

J-(%-*(&''-:(+%&+*2-"#M16(71")-%%1'(-%(*21(1N+#701%*8

J+"#%$(-71"&*#-%3( *21( *#7(-/( *21( *--'(0&4($1*( 1A*"101'4(2-*8(J-(%-*(-71"&*1( *21
2&001"(%1&"(/'&00&5'1('#N+#6)8

4.2  AIRBORNE POLLUTION

,"$&'#
JF=@(H9I9EJ
_"1&*2#%$(6+)*(:#''(,&+)1(
61&*2(-"()1<1"1(#%L+"4f
9':&4)(:1&"(&77"-<16(
"1)7#"&*-"f
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e"-*1,*(4-+")1'/(&%6(54)*&%61")(/"-0(&#"5-"%1(7-''+*#-%8(_"1&*2#%$(-"(#%2&'#%$(6+)*
7&"*#,'1)(:#''(,&+)1(61&*2(-"()1<1"1(#%L+"48(

9':&4)(:-";(:#*2(&("1)7#"&*-"(&77"-<16(54(*21("1)7#"&*-"(0&%+/&,*+"1"(/-"(*21(L-5
4-+(&"1(6-#%$8(.*(#)(1))1%*#&'(*2&*(*21("1)7#"&*-"(*2&*(4-+(+)1(7"-*1,*)(4-+(/"-0(*21
*#%4(6+)*(7&"*#,'1)(:2#,2(,&+)1()#'#,-)#)(&%6(:2#,2(0&4(,&+)1(-*21"()1"#-+)('+%$
6#)1&)1)8

J-(%-*(+)1(*21(1N+#701%*(+%*#'(4-+(&"1()+"1(4-+"("1)7#"&*-"(#)(:-";#%$(7"-71"'48
@2#)(01&%)(4-+(0+)*(,21,;(*21("1)7#"&*-"(*-(0&;1()+"1(*2&*(#*(#)(,'1&%3(*2&*(#*)(/#'*1"
2&)(511%(,2&%$163(&%6(*-(-*21":#)1(0&;1()+"1(*21("1)7#"&*-"(:#''(7"-*1,*(4-+(#%(*21
:&4(#*(#)(01&%*(*-8(

T&;1()+"1(*21(6+)*()+77"1))#-%()4)*10(#%(4-+"(1N+#701%*(#)(:-";#%$(7"-71"'48(./
*21(6+)*()+77"1))#-%()4)*10(#)(%-*(:-";#%$(7"-71"'43()*-7(:-";#%$(#0016#&*1'48

9':&4)(0&;1()+"1(6+)*(2&)(511%(,'1&%16(-//(4-+"(5--*)(&%6(,'-*21)(:21%(4-+('1&<1
4-+"()2#/*8(

@21()0&''1)*(7&"*#,'1)(-/(6+)*(&"1(*21(0-)*(2&"0/+'8(@214(0&4(51()-(/#%1(*2&*(4-+
,&%(%-*()11(*2108

E101051"3(4-+(0+)*(7"-*1,*(4-+")1'/(/"-0(*21(6&%$1"(-/(5"1&*2#%$(-"(#%2&'#%$(6+)*8
K&#'+"1(*-(,-07'4(:#''("1)+'*(#%()1"#-+)(#%L+"4(-"(61&*28

@21("1'&*16()&/1*4('&51'(-%(*21(7"-6+,*(&%6(*21(*1A*(-%(*21('&51'(&"1()2-:%(51'-:8

BJF=@(H9I9EJ

_"1&*2#%$(6+)*(:#''(,&+)1(61&*2(-"()1<1"1(#%L+"48

9':&4)(:1&"(&77"-<16("1)7#"&*-"8B

4.3  FLYING FRAGMENTS IN OPERATION

e"-*1,*(54)*&%61")(&$&#%)*(/'4#%$(,2#7)(-/("-,;8(J-(%-*(-71"&*1(*21(2&001"(-"(*21
,&""#1"(#/(71-7'1(:#*2-+*(7"-71"(eeb(&"1(%1&"(*21(1N+#701%*8(

R010349

.(&'*+,-,%.
Q;=035869*71?3*D822*<01?=*7=035
>;*?=@=;=*86A1;4B

,2D04?*D=0;*0::;>@=7
;=?:8;03>;B

.,#"N%

HIJKHLMN#"OH
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@21()&/1(6#)*&%,1(/-"(+%7"-*1,*16(71-7'1(#)(&77"-A8(W^(0(ORU^(/*P8(@21(2&001"(0+)*
51()*-7716(#0016#&*1'43(:21%(*21(-71"&*-"(-5)1"<1)(71-7'1(:#*2-+*(7"-71"(eeb(*-
,-01(&%4(,'-)1"(*2&%(*2#)8(

c21"1(*21"1(#)(%116(*-(:-";(&*(,'-)1"(6#)*&%,1(*-(+%7"-*1,*16(71-7'1(-"()*"+,*+"1)3
1"1,*()&/1*4(5&""#1")(*2&*(,&%()*-7(/'4#%$(/"&$01%*)8(

9')-(1"1,*( )&/1*4(5&""#1")( #/(+%7"-*1,*16(54)*&%61")(0&4(51(,"-))#%$( *2"-+$2( *21
2&M&"6(M-%1(Ol("1&)-%&5'4(/-"1)11&5'1(0#)+)1P8

e"-*1,*( 4-+")1'/( &$&#%)*( /'4#%$( ,2#7)(-/( "-,;8(K'4#%$(-5L1,*)( -"( 615"#)( ,&%( ,&+)1
)1"#-+)(#%L+"4(-"(61&*28(@-(7"1<1%*( #%L+"4(*-(4-+"(141)(-"( *-(4-+"(1&")3(:1&"(141
7"-*1,*#-%(&%6(21&"#%$(7"-*1,*#-%(:21%(4-+(-71"&*1(*21(0&,2#%18

@21(b+"-71&%()*&%6&"6(bD(WZWaR(-%()&/1*4(-/(1&"*2a0-<#%$(0&,2#%1"4("1N+#"1)(*2&*
&61N+&*1( -71"&*-">)( 7"-*1,*#-%3( )+,2( &)( 5+''1*( 7"--/( $'&))3( 01)2( $+&"6( -"( &%
1N+#<&'1%*(7"-*1,*#-%(#)(+)16(-%(,&""#1")(1N+#7716(:#*2(&(2&001"8

9':&4)(0&;1()+"1(*21(0&,2#%1(#)(1N+#7716(:#*2(&(/'4#%$(-5L1,*($+&"68

c21%(01&)+"#%$( 2&001"( -71"&*#%$( 7"1))+"13( 4-+( &"1(:-";#%$( #%( *21( 2&001">)
2&M&"6(M-%18(=*&4(,'1&"(-/(0-<#%$(1N+#701%*8(F)1(7"-71"(eeb8(K&#'+"1(*-(,-07'4
,-+'6("1)+'*(#%()1"#-+)(#%L+"4(-"(61&*28

@21()&/1*4('&51'(-%(*21(7"-6+,*(#)()2-:%(51'-:Q

BK`h.DC(!_mbG@=(H9I9EJ

K"&$01%*)(/'4(+7(*-(W^(0(ORU^(/*P(&%6(,-+'6(,&+)1(61&*2(-"()1<1"1(#%L+"48

=*-7(-71"&*#-%(:21%(&(71")-%(1%*1")(2&M&"6(M-%18

c1&"(&77"-<16(71")-%&'(7"-*1,*#<1(1N+#701%*8B

R010350

/RS!#"*$QTN)'&*+,-,%.
/;09F=63?*C24*1:*3>*KL*F*UHPL*C3V
067*<>127*<01?=*7=035*>;*?=@=;=
86A1;4B
&3>:*>:=;038>6*D5=6*0
:=;?>6*=63=;?*50W0;7*W>6=B
G=0;*0::;>@=7*:=;?>602
:;>3=<38@=*=X18:F=63B

G,%#!#"

HIJKHLMN#"OY
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4.4  NOISE

9(7"-6+,*(#%(-71"&*#-%(,"1&*1)(&(2#$2(%-#)1('1<1'8(9':&4)(:1&"(1&"(7"-*1,*#-%(*-
7"1<1%*(71")-%&'(#%L+"48

@21()&/1*4('&51'(-%(*21(7"-6+,*(#)()2-:%(51'-:Q

BD!.=b(H9I9EJ

G-%*#%+-+)(1A7-)+"1(*-(%-#)1(&5-<1([^(6_O9P(:#''(,&+)1(21&"#%$(#07&#"01%*8

c1&"(&77"-<16(21&"#%$(7"-*1,*-")8B

4.5  HIGH PRESSURE PINHOLE LEAKAGE

K#%1(L1*)(-/(246"&+'#,(/'+#6(&*(2#$2(7"1))+"1(,&%(71%1*"&*1(*21();#%3(,&+)#%$()1"#-+)
&''1"$#,("1&,*#-%(&%6($&%$"1%18(

R010351

#$!&N*+,-,%.
)>63861>1?*=Z:>?1;=*3>*6>8?=
0[>@=*\L*7QU,V*<>127*<01?=
5=0;869*8F:08;F=63B

G=0;*0::;>@=7*5=0;869
:;>3=<3>;?B

G,%#!#"

HIJKHLMN#"OK
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9':&4)(2-'6( &( 7#1,1(-/( ,&"65-&"6( ,'-)1( *-( )+)71,*16( '1&;)( &%6( *21%( #%)71,*( *21
,&"65-&"6(/-"()#$%)(-/(246"&+'#,(/'+#6('1&;8(./(/'+#6(#)(#%L1,*16(#%*-(4-+"();#%3(4-+
0+)*($1*(*"1&*01%*(#0016#&*1'48(=11;(*"1&*01%*(/"-0(&(6-,*-"3(:2-(#)(/&0#'#&"(:#*2
*2#)(*471(-/(#%L+"48

J+"#%$(2&001"(-71"&*#-%3(;117(71-7'1(&:&4(/"-0(*21(246"&+'#,(2-)1)8

H46"&+'#,( /'+#6( &*( )4)*10( 7"1))+"1( 0&4( ,&+)1( #%L+"48( _1/-"1( 6#),-%%1,*#%$( -"
,-%%1,*#%$( 246"&+'#,( 2-)1)3( )*-7( *21( ,&""#1"( 1%$#%1( &%6( -71"&*1( *21( ,-%*"-')( *-
"1'1&)1(7"1))+"1(*"&7716(#%(*21(2-)1)8(

T&;1( )+"1( *-( '1*( *21( 246"&+'#,( /'+#6( ,--'( 6-:%( *-( &05#1%*( *1071"&*+"13( 51/-"1
6#),-%%1,*#%$(*21(2-)1)8(

9':&4)(+)1('1&;7"--/(,-%*&#%1")(:21%(4-+(6"&#%(/'+#6)8(J-(%-*(7-+"(:&)*1(-%*-(*21
$"-+%63(6-:%(&(6"&#%3(-"(#%*-(&%4()-+",1(-/(:&*1"8

.07"-71"(6#)7-)&'(-/(:&)*1(,&%(*2"1&*1%(*21(1%<#"-%01%*8(e-*1%*#&''4(2&"0/+'(/'+#6)
)2-+'6(51(6#)7-)16(-/(&,,-"6#%$(*-('-,&'("1$+'&*#-%)8

!"#$%$&
*%&*)P#'DDC#')P%$*F(')
('"S)*"+"#,
")3673)89;==/9;)@;1)>G)
3259./06:)G0/65)<.2)8;4;19.1;)
2>/9)=O64).45):./=;)=;?;9;)
64@/92)>9)5;.13K
,>)4>1)1>/:3)G64;)@;1=)>G)
3259./06:)G0/65).1)3673)
89;==/9;A),>)4>1)/=;)2>/9)
G647;9=)1>):3;:O)G>9)3259./06:)
G0/65)0;.O=A),>)4>1)8/1)2>/9)
G.:;):0>=;)1>)=/=8;:1;5)0;.O=A
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4.6  ASBESTOS, RADIOACTIVE OR POISONOUS APPLICATIONS

e"-*1,*(4-+")1'/(&%6(54)*&%61")(/"-0(&)51)*-)3("&6#-&,*#<1(-"(7-#)-%-+)(&#"5-"%1
7-''+*#-%8(

=*-7(#0016#&*1'4(:-";#%$(-%(*21()#*13(:21%(4-+()+)71,*(*2&*(&)51)*-)3("&6#-&,*#<1
-"(7-#)-%-+)(0&*1"#&'(#)(-%(*21()#*1(+%1A71,*16'48(96<#)1(*21()#*1()+71"<#)-"(&%6
&+*2-"#*#1)(-%(4-+"(/#%6#%$)8

./(4-+(&"1(&:&"1(-/(&)51)*-)3("&6#-&,*#<1(-"(7-#)-%-+)(0&*1"#&'(-%()#*13(/-''-:(&''
'-,&'( '&:)( &%6( "1$+'&*#-%)( /-"( *2#)( &77'#,&*#-%8(F)1( $&)(0&);)( &%6( -*21"( 7"-71"
71")-%&'(7"-*1,*#<1(1N+#701%*8(

F)1(7"-71"(71")-%&'(7"-*1,*#<1(1N+#701%*3(#%,'+6#%$(7"1))+"#M16()+#*)8(.*(#)(1))1%*#&'
*2&*(4-+(7"-*1,*(4-+")1'/(&%6(71-7'1(#%(4-+"()+""-+%6#%$(/"-0(*21(*#%4(6+)*(7&"*#,'1)
:2#,2(,&+)1(&)51)*-)#)(&%6(-*21"()1"#-+)('+%$(6#)1&)1)8(J-(%-*(+)1(*21(7"-6+,*(+%*#'
4-+(&"1()+"1(*21("1)7#"&*-")(&"1(:-";#%$(7"-71"'48(@2#)(01&%)(4-+(0+)*(,21,;(*21
"1)7#"&*-"( *-(0&;1( )+"1( *2&*( #*( #)( ,'1&%3( *2&*( #*)( /#'*1"( 2&)( 511%( ,2&%$163( &%6( *-
-*21":#)1(0&;1()+"1(*21("1)7#"&*-"(:#''(7"-*1,*(#%(*21(:&4(#*(#)(01&%*(*-8

E&001"( 1N+#701%*( &%6( "17'&,101%*( 7&"*)( *2&*( &"1( )2#7716( /"-0( E&001"( &"1
&)51)*-)(/"118(E&001"("1,-001%6)(*21(+)1(-/(-%'4($1%+#%1(E&001"("17'&,101%*
7&"*)8(F)1( *21( /-''-:#%$($+#61'#%1)(:21%(4-+(2&%6'1(&%4( "17'&,101%*(7&"*)( *2&*
,-%*&#%(&)51)*-)(-"(:21%(4-+(2&%6'1(&)51)*-)(615"#)8

bN+#701%*(,-07-%1%*)(:2#,2(0&4(,-%*&#%(&)51)*-)(/#51")(&"1(5"&;1(7&6)3(5"&;1
5&%6)3('#%#%$(0&*1"#&'3(,'+*,2(7'&*1)3(&%6()-01($&);1*)8(@21(&)51)*-)(*2&*(#)(+)16(#%
*21)1( ,-07-%1%*)( #)( +)+&''4( 5-+%6( #%( &( "1)#%( -"( )1&'16( #%( )-01( :&48( D-"0&'
2&%6'#%$(#)(%-*(2&M&"6-+)8

D010100
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./(6+)*(*2&*(0&4(,-%*&#%(&)51)*-)(#)(7"1)1%*3(/-''-:(*21(5&)#,($+#61'#%1)(51'-:Q

a D1<1"(+)1(,-07"1))16(&#"(/-"(,'1&%#%$8

a 9<-#6(5"+)2#%$(0&*1"#&')(*2&*(,-%*&#%(&)51)*-)8

a 9<-#6($"#%6#%$(0&*1"#&')(*2&*(,-%*&#%(&)51)*-)8

a F)1(&(:1*(01*2-6(#%(-"61"(*-(,'1&%(+7(&)51)*-)(0&*1"#&')8

a F)1(1A2&+)*(<1%*#'&*#-%(-%(71"0&%1%*(0&,2#%#%$(L-5)8

a c1&"(&%(&77"-<16("1)7#"&*-"(#/(*21"1(#)(%-(-*21"(:&4(*-(,-%*"-'(*21(6+)*8

a G-07'4(:#*2(&77'#,&5'1("+'1)(&%6("1$+'&*#-%)(/-"(*21(:-";(7'&,18(.%(*21(F%#*16
=*&*1)3( +)1( !,,+7&*#-%&'( =&/1*4( &%6( H1&'*2( 960#%#)*"&*#-%( O!=H9P
"1N+#"101%*)8

a !514(1%<#"-%01%*&'("1$+'&*#-%)(/-"(*21(6#)7-)&'(-/(&)51)*-)8

a =*&4(&:&4(/"-0(&"1&)(*2&*(0#$2*(2&<1(&)51)*-)(7&"*#,'1)(#%(*21(&#"8

a J#)7-)1(-/(:&)*1(7"-71"'48

K&#'+"1(*-(,-07'4(:#''("1)+'*(#%()1"#-+)(#%L+"4(-"(61&*28
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5.  TRANSPORTATION, STORAGE AND SETTING UP

5.1  TRANSPORT POSITION

@21( *"&%)7-"*&*#-%( &%6( 7&";#%$( 7-)#*#-%)( &"1( )2-:%( #%( *21( #''+)*"&*#-%8( c21%
0-<#%$(:#*2(*21(2&001"3(1%)+"1(*2&*(#*(#)(%-*(*--(,'-)1(&%6(6-1)(%-*(7-#%*(&*(*21
,&5#%(:#%6-:8

c21%(0-<#%$(*21(2&001"(:#*2-+*(*21(0-+%*#%$(5"&,;1*3(#%)*&''(&(7'&*1(-"(&(51&0
*-(*21(2-+)#%$(*-(7"1<1%*(*21(2&001"(/"-0(/&''#%$(-+*(-/(*21(2-+)#%$8

E1/1"( *-( *21( !71"&*#-%( &%6( T&#%*1%&%,1( T&%+&'( -/( *21( ,&""#1"( /-"( &66#*#-%&'
#%/-"0&*#-%(-%(*"&%)7-"*#%$(*21(,&""#1"8

D010084
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5.2  STORAGE

!5)1"<1(*21(/-''-:#%$(7-#%*)(:21%(*21(2&001"(#)()*-"168(.%(*2#)(:&4(*21(<#*&'(7&"*)
-/(*21(&**&,201%*(&"1(7"-*1,*16(/"-0("+)*(&%6(*21(0&,2#%1(#)("1&64(*-(51(#%)*&''16
:21%1<1"(%1,1))&"48

a T&;1()+"1(*21()*-"&$1(&"1&(#)(6"48

a E10-<1(*21(*--'(/"-0(*21(246"&+'#,(2&001"8

a e"-*1,*( *21( '-:1"(1%6(-/( *21(7#)*-%3( *21( *--'(&%6(*21( *--'(5+)2#%$)(:1''(:#*2
$"1&)1(1<1"4:21"1(:#*2#%(*21(246"&+'#,(2&001"8

a =1&'( *21( ,-%%1,*#-%)( :#*2( ,'1&%( 7'+$)( *-( 7"1<1%*( -#'( '1&;&$1( &%6( 6#"*( /"-0
$1**#%$(#%*-(,-+7'#%$)8

a =*-"1(*21(7"-6+,*(#%(*21(<1"*#,&'(7-)#*#-%8

a T&;1()+"1(*21(7"-6+,*(,&%%-*(/&''8

5.3  SETTING UP

V1"#/4(*2&*(*21(2&001"(#)(,-07&*#5'1(:#*2(*21(,&""#1"8(G-%)+'*(4-+"(E&001"(61&'1"
/-"(0-"1(#%/-"0&*#-%8

V1"#/4(*2&*(&''(7&"*)(4-+(2&<1()71,#/#16(&"1(61'#<1"168

V1"#/4(*2&*(*21(0-+%*#%$(5"&,;1*(O)*&%6&"6(-"(N+#,;(2#*,2P(#)(*21(,-""1,*(0-+%*#%$
5"&,;1*(/-"(*21(,&""#1"(&%6(*21(7"-6+,*8(

V1"#/4(*2&*(*21(-#'(2-)1)(&"1()71,#/#16(/-"(0&A#0+0(7"1))+"1("1'#1/()1**#%$8

./(*21(,&""#1"(#)(1N+#7716(:#*2(&(N+#,;(2#*,2(0-+%*#%$(5"&,;1*3(,-%)+'*(*21(-71"&*#%$
0&%+&'(-/(*21(N+#,;(2#*,2(5"&,;1*(51/-"1(4-+(&**107*(*-(0-+%*(*21(7"-6+,*8

a 9%(1A,1))#<1'4(21&<4(5"&,;1*(0&4(#%,"1&)1(*21(:1#$2*(-/(*21(&**&,201%*(0-"1
*2&%(*21('#/*#%$(,&7&,#*4(-/(*21(,&""#1"(&''-:)8

a 9(*--('#$2*(5"&,;1*(0&4(%-*(51(&5'1(*-()+77-"*(*21(7"-6+,*(7"-71"'48

a K&+'*4(5"&,;1*($1-01*"4(0&4('1&6(*-(,-%*&,*(&%6(,&+)1(1A71%)#<1(6&0&$1(*-(*21
5--0(,4'#%61")8(

T-+%*(-"(6#)0-+%*(*21(2&001"(*-(-"(/"-0(*21(5--0(-%'4(:2#'1(*21(2&001"(#)(#%(&
2-"#M-%*&'(7-)#*#-%8(./(*21(2&001"(#)(#%(&()*&%6#%$(7-)#*#-%3(#*(0&4(/&''(-<1"(6+1(*-
#%)+//#,#1%*()+77-"*(/"-0($"-+%6(-"(6+1(*-()+661%(0-<101%*(-/(*21(5--08(

@#$2*1%(*21(5"&,;1*(5-'*)(*-(*21(7"-71"(*-"N+1(<&'+18(

c21%(01&)+"#%$(2&001"(-71"&*#%$(7"1))+"13(4-+(&"1(#%(*21(2&001">)(2&M&"6(M-%18
=*&4(,'1&"(-/(0-<#%$(1N+#701%*8(F)1(7"-71"(eeb8(K&#'+"1(*-(,-07'4(,-+'6("1)+'*(#%
)1"#-+)(#%L+"4(-"(61&*28

9/*1"(0&#%*1%&%,1(-"(&( '-%$(71"#-6(-/()*-"&$13( /#''( *21(2&001"(:#*2(-#'8(`#/*( *21
2&001"(-//(*21($"-+%63(7"1))(*21(2&001"k)(-71"&*#%$():#*,23(&%6(6"#<1(-#'(*2"-+$2
*21(2&001"(/-"(&(,-+7'1(-/(0#%+*1)8
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6.  HAMMER INSTALLATION AND REMOVAL

6.1  PREPARING FOR INSTALLATION

_1/-"1( 4-+( #%)*&''( *21( 2&001"3( <1"#/4( *21( )1*+7( -/( *21( 246"&+'#,( )4)*10( /-"( *21
,&""#1"8(e1"/-"0(*21(/-''-:#%$()*17)Q

a V1"#/4(*21()1**#%$(-/(*21("1'#1/(<&'<1(/-"(*21(&+A#'#&"4()4)*108(./(*21(7"1))+"1(#)
%-*(,-""1,*3(&6L+)*(*21("1'#1/(<&'<1(*-(*21(7"-71"(7"1))+"1()1**#%$8

a V1"#/4(*21(5&,;(7"1))+"1(-/(*21("1*+"%(/'-:(-/(*21(246"&+'#,()4)*108(E1/1"(*-(*21
B=71,#/#,&*#-%)B( )1,*#-%( /-"( *21( 7"-71"( )71,#/#,&*#-%)( /-"( 4-+"(0&,2#%18( =11
nH&001"( )71,#/#,&*#-%)o( -%( 7&$1( ]S8( K-"( 0-"1( #%/-"0&*#-%3( ,-%)+'*( 4-+"
E&001"(61&'1"8

_1/-"1(-71"&*#-%3("17'&,1(*21('#/*#%$(141(:#*2(&(5-'*8(./(*21('#/*#%$(141(#)('1/*(#%(7'&,13
21&<4(<#5"&*#-%3(:#''(,"1&*1(,"&,;)(#%(*21(2-+)#%$8

6.2  INSTALLING THE HAMMER

&'()*)+,
D1<1"(#%)*&''(*21(2&001"(*-(*21(,&""#1"(-"("10-<1(#*(/"-0(*21(,&""#1"(54(4-+")1'/8(
@21)1(*&);)("1N+#"1(0-"1(*2&%(-%1(71")-%8

'"#""*#
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R8 T-<1(*21(,&""#1"(*-(*21(2&001"3(*&;#%$(,&"1(%-*(*-(2#*(&%4(54)*&%61")8

S8 `-:1"(*21(5--0(,&"1/+''4(*-:&"6)(*21(2&001"8

J-(%-*(7'&,1(4-+")1'/(-"(-*21"(71-7'1(+%61"(*21(2&001"(-"(*21(5--0(&*(&%4
*#018(=+661%3(+%1A71,*16(0-<101%*)(-/(*21(5--0(0&4(,"+)2(4-+"('#05)8

U8 T-+%*(*21(2&001"(-%(*21(5--08(@&;1(,&"1(%-*(*-($1*(2#*(54(7#%)(-"('#%;)8

W8 @#$2*1%(*21(5"&,;1*(5-'*)(*-(*21(7"-71"(*-"N+1(<&'+18(

X8 E10-<1(7"-*1,*#<1(,&7)8(G-%%1,*(*21(2-)1)8(T&;1()+"1(4-+(,-''1,*(&''(-#'(#%(&
7"-71"(,-%*&#%1"(&%6(6#)7-)1(-/(#*(7"-71"'48

Y8 !71%(*21(7"1))+"1('#%1(&%6(*&%;('#%1(<&'<1)(-%(*21(5--08

Z8 G21,;( *2&*( -#'( /'-:3( -71"&*#%$( 7"1))+"1( &%6( "1*+"%( '#%1( 7"1))+"1( &"1( :#*2#%
)71,#/#,&*#-%)8(=11(nH&001"()71,#/#,&*#-%)o(-%(7&$1(]S8

6.3  REMOVING THE HAMMER

&'()*)+,
=1,+"1(*21(2&001"(/"-0(/&''#%$(6-:%(#%(&%4(6#"1,*#-%(:21%(2&%6'#%$(#*8(G21,;(*2&*(
*21('#/*#%$(,&7&,#*4(-/(*21(2-#)*(4-+(&"1(+)#%$(#)()+//#,#1%*(/-"(*21(L-58

&'()*)+,
D1<1"(#%)*&''(*21(2&001"(*-(*21(,&""#1"(-"("10-<1(#*(/"-0(*21(,&""#1"(54(4-+")1'/8(
@21)1(*&);)("1N+#"1(0-"1(*2&%(-%1(71")-%8

IN OUT

BA010055
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R8 T-<1(*21(,&""#1"(&%6(*21(2&001"(*-()-'#63(,'1&%($"-+%68

S8 `-:1"(*21(5--0(&%6(*21(2&001"(*-(*21($"-+%63(7'&,#%$(*21(2&001"(-%()-'#6
&%6('1<1'(:--61%(5'-,;)8

J-(%-*(7'&,1(4-+")1'/(-"(-*21"(71-7'1(+%61"(*21(2&001"(-"(*21(5--0(&*(&%4
#%)*&%,18(=+661%3(+%1A71,*16(0-<101%*)(-/(5--0(0&4(,"+)2(4-+"('#05)8

U8 =*-7(*21(1%$#%18(@+"%(-//(*21(0&#%():#*,28(T-<1(*21(,-%*"-')(*-("1'1&)1(*"&7716
7"1))+"18

W8 G'-)1(*21(7"1))+"1('#%1(&%6(*&%;('#%1(<&'<1)(-%(*21(5--0(*-(7"1<1%*(-#'(/"-0
'1&;#%$(*-(*21($"-+%68

X8 J#),-%%1,*(*21(2-)1)8(J-(%-*(*-('1*(-#'(#%)#61(*21(2&001"(2-+)#%$8(T&;1()+"1
*-(,-''1,*(&''(*21(-#'(#%(&(7"-71"(,-%*&#%1"(&%6(*-(6#)7-)1(-/(#*(7"-71"'48

e'+$( *21(2-)1)(&%6(7#71'#%1(1%6)( #0016#&*1'43( #%(-"61"( *-(7"1<1%*(6+)*(/"-0
1%*1"#%$(*21()4)*108

Y8 E10-<1(*21(0-+%*#%$(5"&,;1*(-"(0-+%*#%$(7#%)8(@&;1(,&"1(%-*( *-($1*(2#*(54
"1'1&)16(7#%)(-"('#%;)8(

Z8 c21%(4-+()*-"1(*21(2&001"(/-"(0-"1(*2&%(&(:11;3(,'1&%(#*(&%6(,-<1"(#*(:#*2
7"-*1,*#<1(7'&)*#,8(

&'()*)+,
=1,+"1(*21(2&001"(/"-0(/&''#%$(6-:%(#%(&%4(6#"1,*#-%(:21%(2&%6'#%$(#*8(G21,;(*2&*(
*21('#/*#%$(,&7&,#*4(-/(*21(2-#)*(4-+(&"1(+)#%$(#)()+//#,#1%*(/-"(*21(L-58

'"#""%*
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7.  OPERATION

7.1  UNDERWATER USE

F2%@2$%"#B%$:B%:5!!B3%"@;B3%A5$B3

./(*21()1&')($1*(6&0&$16(#%(+%61":&*1"(+)13(-#'(0&4(1),&71(#%*-(*21(1%<#"-%01%*3
)+,2(&)("#<1")3('&;1)(-"($"-+%6:&*1"("1)1"<-#")8(!%'4(&(0#%-"(&0-+%*(-/(246"&+'#,
-#'(,&%(*-(,-07'1*1'4()7-#'(6"#%;#%$(:&*1"(/-"(&(<1"4('-%$(*#01f(c&*1"(:#''(&')-(1%*1"
*21(246"&+'#,(,#",+#*(-/(*21(,&""#1"3("1)+'*#%$(#%(1A71%)#<1(6&0&$1(*-(1N+#701%*8

.%(&66#*#-%3(6+"#%$(+%61":&*1"(+)1()*"-%$(7"1))+"1(:&<1)(0&4(6&0&$1(*21(2&001"
#/(*21()7&,1(51*:11%(7#)*-%(&%6(*--'(/#'')(:#*2(:&*1"8

7.2  IDLE STROKES

.6'1()*"-;1)(-,,+"(:21%(*21(2&001"(7#)*-%(#)(-71"&*16(:#*2-+*(0&*1"#&'(-"(&%(-5L1,*
+%61"(*21(*--'8

G-%)*&%*(#6'1()*"-;1)(2&<1(&(61*1"#-"&*#%$(1//1,*(-%(*21(2&001"(&%6(*21()#61(7'&*1)3
,&+)#%$( *210( *-( :1&"( -+*( N+#,;1"8( V#5"&*#-%)( ,&+)16( 54( ,-%)*&%*( #6'1( )*"-;1)
6&0&$1(*21(,&""#1"()*"+,*+"1)(&%6(,&+)1(&66#*#-%&'(/&*#$+1(*-(*21(-71"&*-"8

7.3  BLANK FIRING

=*-7(*21(2&001"(*21(0-01%*(*21()+5L1,*(0&*1"#&'(#)(5"-;1%8(!71"&*#%$(*21(2&001"
7#)*-%(:#*2-+*(0&*1"#&'(+%61"(*21(*--'(#)(,&''16(5'&%;(/#"#%$8(

bA,1))#<1(7"4#%$(-/(*21(*--'(0&4(7"1<1%*(,-%*&,*(51*:11%(*21(7#)*-%(&%6(*21(*--'
&%6(&')-(,&+)1(5'&%;(/#"#%$8(9()#$%(-/(*2#)(#)(:21%(2&001"("1,-#'()-+%6(51,-01)
1A*"101'4("&7#6(6+"#%$(-71"&*#-%8

_'&%;(/#"#%$(:#''(61)*"-4(0&L-"(,-07-%1%*)(-/(*21(2&001"3()*&"*#%$(/"-0(*21(*--'
&%6(*21(*--'("1*&#%#%$(7#%8(G-%*#%+-+)(5'&%;(/#"#%$(:#''(61)*"-4(*21(/"-%*(21&63(*21
7#)*-%(&%6(*21(*#1("-6)8

E&001"(,-%)#61")(*2#)(&(/&+'*4(-71"&*#-%(*1,2%#N+1(*2&*(#)(%-*(,-<1"16(54(:&""&%*48

D010081
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7.4  PENETRATIVE BREAKING

.%(71%1*"&*#<1(5"1&;#%$3(&(0-#'( *--'(-"(&(,2#)1'(*--'(#)(/-",16(#%)#61(*21(0&*1"#&'8
e1%1*"&*#<1( 5"1&;#%$( #)(0-"1( 1//1,*#<1( #%( *21( /-''-:#%$(0&*1"#&')Q( )-/*(0&*1"#&'3
'&41"16( 0&*1"#&'3( 7'&)*#,( 0&*1"#&'3( &%6( '-:( &5"&)#<1( 0&*1"#&'8( H&001")( :#*2( &
2#$21"("&*1(-/(#07&,*(O_eTP(&"1(#61&'(/-"(71%1*"&*#<1(5"1&;#%$8

7.5  IMPACT BREAKING

c#*2(#07&,*(5"1&;#%$3(*21(0&*1"#&'(#)(5"-;1%(54(*"&%)/1""#%$(<1"4()*"-%$(01,2&%#,&'
)*"1))(:&<1)(/"-0(*21(*--'(#%*-(*21(0&*1"#&'8(.07&,*(5"1&;#%$(#)(0-)*(1//1,*#<1(#%
2&"63( 5"#**'1( &%6( <1"4( &5"&)#<1( 0&*1"#&')8( @21( 2#$2( #07&,*( 1%1"$4( -/( *21( 5#$
2&001")(0&;1)(*210(#61&'(/-"(#07&,*(5"1&;#%$8(@21(+)1(-/(&(,2#)1'(*--'(#%(2&"6
0&*1"#&'(:#''(,&+)1(*21()2&"7(16$1(*-(:1&"(<1"4(N+#,;'48

7.6  OPERATING TECHNIQUES

!%'4(+)1(*21(246"&+'#,(2&001"(*-(5"1&;("-,;)3(,-%,"1*13(&%6(-*21"(2&"6(-5L1,*)8
_1/-"1(4-+()*&"*(*21(246"&+'#,(2&001"3(7'&,1(*21(,&""#1"(-%(&('1<1'3()*&5'1()+"/&,18
./(*21(,&""#1"(0+)*(51(7'&,16(-%(&()'-71(-"(-%(&("-+$2()+"/&,13(51(,&"1/+'(6+"#%$(*21
-71"&*#-%8

D1<1"(-71"&*1(*21(246"&+'#,(2&001"(:21%(4-+(,&%%-*()11(*21(246"&+'#,(2&001"8
9':&4)(7-)#*#-%(*21(,&""#1"()-(*2&*(4-+(,&%()11(*21(246"&+'#,(2&001"(&%6(*21(&"1&
-/(:-";8

)-.*/0R(J-(%-*(+)1(*21(6"-77#%$(/-",1(-/(*21(246"&+'#,(2&001"(*-(5"1&;("-,;)(-"
-*21"( 2&"6( -5L1,*)8( @2#)( :#''( ,&+)1( 2#$2( <#5"&*#-%( '1<1'( *-( -71"&*-"( &%6( ,&+)1
)*"+,*+"&'( 6&0&$1( *-( *21( 2&001"( &%6( ,&""#1"8( E&001"( ,-%)#61")( *2#)( &( /&+'*4
-71"&*#-%(*1,2%#N+1(*2&*(#)(%-*(,-<1"16(54(:&""&%*48

)-.*/0R(J-(%-*(+)1(*21()#61)(-"(5&,;(-/(*21(246"&+'#,(2&001"(*-(0-<1("-,;)(-"
-*21"(2&"6(-5L1,*)8(J-#%$(*2#)(,&%(,&+)1(6&0&$1(%-*(-%'4(*-(*21(2&001"(5+*(&')-(*-
*21()*#,;(-"(5--0(,4'#%61"8

)-.*/0R(J-(%-*(-71"&*1(*21(2&001"(:#*2(&%4(-/(*21(,4'#%61")(/+''4("1*"&,*16(-"
1A*1%6168(J-#%$(*2#)(,&%(,&+)1()*"+,*+"&'(6&0&$1(*-(*21(,&""#1"3("1)+'*#%$(#%("16+,16
0&,2#%1('#/18
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!"#$#%&'!()*+#'*$#,

a !%'4(+)1(*21(246"&+'#,(2&001"(*-(5"1&;("-,;)3(,-%,"1*13(&%6(-*21"(2&"6(-5L1,*)8

a ?117(*21(2&001"(*--'(71"71%6#,+'&"(*-(*21()+"/&,1(&*(&''(*#01)8(?117(*21(/116
/-",1(&%6(*21(2&001"(*--'(&'#$%168(./(*21(-5L1,*(0-<1)(-"(*21(-5L1,*>)()+"/&,1
5"1&;)3(,-""1,*(*21(:-";#%$(&%$'1(#0016#&*1'48

a J-( %-*( -71"&*1( *21( 2&001"(:2#'1( 4-+(0-<1( *21( 2&001"( /"-0( -%1( &"1&( *-
&%-*21"(&"1&8

a J-(%-*(-71"&*1(*21(2&001"(#%(-%1()7-*(/-"(0-"1(*2&%(RX()1,-%6)(&*(&(*#018(./
*21(-5L1,*(6-1)(%-*(5"1&;3()*-7(-71"&*#-%(&%6(,2&%$1(*21(7-)#*#-%(-/(*21(*--'8

c21%(4-+(-71"&*1(*21(2&001"(*--('-%$(#%(-%1('-,&*#-%3()*-%1(6+)*(/-"0)(+%61"
*21(*--'8(=*-%1(6+)*(6&071%)(*21(1//1,*(-/(#07&,*(-%(*21(-5L1,*8(=*-%1(6+)*(&')-
7"-6+,1)(21&*8(=*-%1(6+)*(,&%(,&+)1(*21(7-#%*(-/(*21(*--'(*-(51,-01(61/-"0168

)2$BR%`#)*1%( *-( *21(2&001">)( )-+%6(:2#'1(4-+(&"1(+)#%$( *21(2&001"8( ./( *21
)-+%6(#)(*2#%%1"(&%6(*21(2&001">)(#07&,*(#)('1))(1//#,#1%*3(*21(*--'(#)(0#)&'#$%16
:#*2(*21(-5L1,*8(9')-3(*21"1(#)(%-*(1%-+$2(6-:%(/-",1(-%(*21(*--'8(E1&'#$%(*21
*--'(&%6(7"1))(*21(2&001"(/#"0'4(&$&#%)*(*21(-5L1,*8

a J-(%-*()*"#;1(&%6(7"4(:#*2(*21(*--'(&*(*21()&01(*#018(@21(*--'(0&4()%&7(-//8(@21
*--'(0&4(51(51%*(54()*-%1)(#%)#61(2&"6($"-+%6(-"(/"-M1%($"-+%68(_1(,&"1/+'(&%6
)*-7()*"#;#%$(#/(4-+(/#%6()+661%("1)#)*&%,1(+%61"(*21(*--'8

sec
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a J-(%-*(+)1(*21(*--'(*-(0-<1(5-+'61")(&"-+%68(@21('-:1"(7&"*(-/(*21(2-+)#%$(#)
61)#$%16(/-"(0-<#%$(5-+'61")8

a J-(%-*(+)1(&(*--'(&)(&('1<1"(:21%(#*(2&)(71%1*"&*16(#%*-(,-%,"1*13("-,;(-"(2&"6
$"-+%68

@21(/-",1(&77'#16(:#''(51%6(&%6(-"(5"1&;(*21(*--'8(

E&001"( ,-%)#61")( *2#)( &( /&+'*4( -71"&*#-%( *1,2%#N+1( *2&*( #)( %-*( ,-<1"16( 54
:&""&%*48

a J-(%-*(-71"&*1(*21(2&001"(:#*2(*21(,&""#1">)(5--0(,4'#%61"3()*#,;(,4'#%61"3(-"
5+,;1*( ,4'#%61")( /+''4( "1*"&,*16( -"( /+''4( 1A*1%6168( =*"+,*+"&'( 6&0&$1( *-( *21
,&""#1"(:#''("1)+'*8

a J-(%-*(+)1(*21(2&001"(*-():117(*21($"-+%6(-/(615"#)8(@2#)(0&4(6&0&$1(*21
2&001"(&%6(*21(2-+)#%$(:#''(:1&"(-+*(0-"1(N+#,;'48

D010082

D010079



COPYRIGHT © 2019 SANDVIK MINING AND CONSTRUCTION OYPage 54 ­  Operation

Operation R01P 

a @21(2&001"(&%6(*21(*--'(&"1(%-*(61)#$%16(*-(51(&('#/*#%$(*--'8(@21("1,-001%616
,&""#1"(:1#$2*(,'&))#/#,&*#-%(#)('#0#*16(54(*21(,&""#1">)(&5#'#*4(*-(,&""4(&('-&6(&*
*21(5--0k)(1%6(:#*2-+*(/&''#%$(-<1"8

J-(%-*(+)1(*21(2&001"(-"(*21(2&001"(*--'(/-"('#/*#%$8(K&#'+"1(*-(,-07'4(,-+'6
,&+)1()1<1"1(#%L+"4(-"(61&*28

a c21%( 4-+( -71"&*1( *21( 2&001"3(0&;1( )+"1( *2&*( *21( 2&001"( 6-1)( %-*(0&;1
,-%*&,*(:#*2(*21(,&""#1">)(5--0(-"(246"&+'#,('#%1)8

BA010060

D010080

D010078
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a e"121&*(*21(*--'(51/-"1(4-+()*&"*(*-(-71"&*1(*21(2&001"(#%(*1071"&*+"1)(*2&*(&"1
51'-:(aS^(iG(OaW(iKP8(F)1(&(*-",2(*-(7"121&*(*21(*--'(*-(&*('1&)*(^(iG(OUS(iKP8(J-
%-*(21&*(*21(*--'(*-(&(*1071"&*+"1(*2&*(#)($"1&*1"(*2&%(R^^(iG(OS^^(iKP8

a ?117(*21(*--'()2&%;(:1''($"1&)16(6+"#%$(-71"&*#-%8

!-.%/*$(!0%.1#+)%#

R8 e'&,1(*21(,&""#1"(-%(&('1<1'3()*&5'1()+"/&,18(./(*21(,&""#1"(0+)*(51(7'&,16(-%(&
)'-71(-"(-%(&("-+$2()+"/&,13(51(,&"1/+'(6+"#%$(*21(-71"&*#-%8

S8 _1/-"1(4-+()*&"*(*21(246"&+'#,(2&001"3(,'-)1(*21(/"-%*(:#%6-:8

U8 =1*(*21(,&""#1">)(6"#<1(*-(%1+*"&'8

W8 =1*(*21(1%$#%1()7116(*-(*21("1,-001%616(1%$#%1(EeT8

)2$BR(=*-7(*21(246"&+'#,(2&001"(-71"&*#-%(#0016#&*1'4(#/(&%4(-/(*21(246"&+'#,
2-)1)(&"1(/'1A#%$(1A,1))#<1'48(@2#)(#%6#,&*1)(*2&*(*21(&,,+0+'&*-"(#)(7+%,*+"168
G-%)+'*(4-+"(E&001"(61&'1"(/-"(*21(%1,1))&"4("17&#")8

X8 e'&,1( *21( *--'( &$&#%)*( *21( -5L1,*( &*( &( ]^i( :-";#%$( &%$'18( 9<-#6( )0&''
#""1$+'&"#*#1)(-%(*21(-5L1,*8(.""1$+'&"#*#1)(:#''(5"1&;(1&)#'4(&%6(,&+)1(#6'1()*"-;1)
O5'&%;(/#"#%$P8(.""1$+'&"#*#1)(:#''(&')-(,&+)1(#%,-""1,*(:-";#%$(&%$'1)8

Y8 F)1(*21(,&""#1">)(5--0(*-(7"1))(*21(2&001"(/#"0'4(&$&#%)*(*21(-5L1,*8(J-(%-*(7"4
*21(2&001"(:#*2(*21(5--08(G-""1,*(/-",1(#)(&77'#16(:21%(*21(,&""#1"()*&"*)(*-
/11'('#$2*8

@--('#**'1(/116(:#''(,&+)1(<#5"&*#-%(*-(*21(5--03(*21(,&""#1"(&%6(*21(-71"&*-"8

D010083

D010075
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@--(0+,2(/116(/-",1(:#''(,&+)1(*21(/"-%*(-/(*21(*"&,;)(*-("#)1(#%(*21(&#"8(c21%
*21( 0&*1"#&'( 5"1&;)( )+661%'43( *21( ,&""#1"( :#''( /&''( 6-:%( ,&+)#%$( 1A,1))#<1
<#5"&*#-%)(*-(*21(-71"&*-"(&%6(*21(,&""#1"8

Z8 =*&"*(*21(2&001"8

[8 c21%(*21(2&001"(*--'(71%1*"&*1)(*21(-5L1,*3(6-(%-*(&''-:(*21(2&001"(*--'(*-
0-<1(-+*:&"6(/"-0(*21(2&001"8(?117(5--0(6-:%(7"1))+"1(-%(*21(2&001"8

]8 =*-7(-71"&*#-%(*21(0-01%*(*21(-5L1,*(#)(5"-;1%8(J-(%-*(&''-:(*21(2&001"(*-
/&''(#%*-(*21(-5L1,*(&%6(0&;1(#6'1()*"-;1)(O5'&%;(/#"#%$P(:21%(*21(-5L1,*(5"1&;)8

)-.*/0R(K"1N+1%*(#6'1()*"-;1)(O5'&%;(/#"#%$P(2&<1(&(61*1"#-"&*#%$(1//1,*(-%(*21
2&001"8(J-(%-*(-71"&*1(*21(2&001"(:#*2-+*(7"-71"(6-:%(7"1))+"1(&$&#%)*(*21
-5L1,*8

)-.*/0R(9')-(1A,1))#<1(7"4#%$(-/(*21(*--'(0&4(7"1<1%*(,-%*&,*(51*:11%(*21
7#)*-%(&%6(*21(*--'(&%6(,&+)1(5'&%;(/#"#%$8(9()#$%(-/(*2#)(#)(:21%(*21(2&001"
"1,-#'()-+%6(51,-01)(1A*"101'4("&7#6(6+"#%$(-71"&*#-%8

)-.*/0R(_'&%;(/#"#%$(:#''(61)*"-4(0&L-"(,-07-%1%*)(-/(*21(2&001"3()*&"*#%$
/"-0( *--'( &%6( *--'( "1*&#%#%$( 7#%8( E&001"( ,-%)#61")( *2#)( &( /&+'*4( -71"&*#-%
*1,2%#N+1(*2&*(#)(%-*(,-<1"16(54(:&""&%*48

D010076

D010096
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7.7  NOISE

@21(-71"&*#-%(-/(&(2&001"(%1&"(&"1&)(*2&*(&"1()1%)#*#<1(*-(%-#)1(,&%(,&+)1(%-#)1
7-''+*#-%8(K-''-:(*21)1(5&)#,("+'1)(*-(&<-#6(+%%1,1))&"4(%-#)1Q

a ?117(*21(*--'(&*(]^i(*-(*21(0&*1"#&'8

a ?117(*21(/-",1(-/(*21(/116(#%('#%1(:#*2(*21(*--'8

a E17'&,1(*21(7&"*)(-"(/#A(*21(7&"*)(*2&*(&"1(:-"%(-+*3(6&0&$163(-"('--)1%168

@2#)(:#''( 1A*1%6( *21( '#/1(-/( *21(2&001"8(@21(%-#)1( '1<1'(-/( *21(2&001"(:#''( 51
"16+,168

7.8  OPERATING TEMPERATURE RANGE

@21("1,-001%616(-71"&*#%$(*1071"&*+"1("&%$1(#)(aS^(iG(*-(j[^(iG(OaW(iK(*-(jRZY
iKP8

./(*21(&05#1%*(*1071"&*+"1(#)(51'-:(aS^(iG(OaW(iKP3(7"121&*(*21(2&001"(&%6(*21(*--'
51/-"1(4-+()*&"*(*-(-71"&*1(*21(2&001"8(c&"0(+7(*21(246"&+'#,(-#'(-/(*21(1A,&<&*-"
*-( U^( iG( 888( W^( iG( O[^( iK( 888( R^X( iKP8( @2#)( &''-:)( 4-+( *-( &<-#6( 5"1&;#%$( *21
0105"&%13(&%6(*21(*--'8(@21)1(,-07-%1%*)(:#''("10&#%(:&"0(6+"#%$(-71"&*#-%(-/
*21(2&001"8

c21%( *21( 246"&+'#,( -#'( *1071"&*+"1( 1A,116)( [^( iG( ORZY( iKP3( 4-+( 0&4( &66( &%
&+A#'#&"4(-#'(,--'1"8(c21%(4-+(-71"&*1(*21(2&001"(&*( *1071"&*+"1)(&5-<1([^(iG
ORZY(iKP3(*21('#/1(-/(*21()1&')(:#''(51("16+,168

c21%(4-+(-71"&*1(*21(2&001"(#%(&05#1%*(*1071"&*+"1)(&5-<1(U^(iG(O[Y(iKP3(4-+
,&%(+)1(&%(-#'(:#*2(2#$21"(<#),-)#*48(@21(+)1(-/(-#'(:#*2(2#$21"(<#),-)#*4(,&%(#07"-<1
*21('#/1(-/(*21(2&001"(:21%(4-+(-71"&*1(*21(2&001"(#%(2#$2(&05#1%*(*1071"&*+"1)8

E1/1"(*-(*21(!:%1">)(T&%+&'(-/(*21(,&""#1"(/-"(0-"1(#%/-"0&*#-%8

7.9  PROPER FEED FORCE

e+)2(*21(2&001"(/#"0'4(6-:%8(@--('#**'1(/116(:#''(,&+)1(<#5"&*#-%(*-(*21(5--03(*21
,&""#1"(&%6(*21(-71"&*-"8

@--(0+,2(/116(/-",1(:#''(,&+)1(*21(/"-%*(-/(*21(*"&,;)(*-("#)1(#%(*21(&#"8(c21%(*21
0&*1"#&'(5"1&;)()+661%'43(*21(,&""#1"(:#''(/&''(6-:%(,&+)#%$(1A,1))#<1(<#5"&*#-%)(*-
*21(-71"&*-"(&%6(*21(,&""#1"8

7.10  ALIGNMENT OF THE TOOL

)-.*/0R(977'4(/116(/-",1(&'-%$(*21(&A#)(-/(*21(*--'3(&%6(%-*(&*(&%(&%$'1(*-(*21
0&*1"#&'8(!71"&*#%$(:#*2(&(*#'*16(*--'(:#''(,&+)1(21&<4()1#M+"1(&%6(7"10&*+"1(/&#'+"1
-/(*21(*--'(&%6(*21(7#)*-%8(E&001"(,-%)#61")(*2#)(&(/&+'*4(-71"&*#-%(*1,2%#N+1(*2&*
#)(%-*(,-<1"16(54(:&""&%*48
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T-<1(*21(2&001"(,&"1/+''4(*-:&"6)(*21("-,;8(J"-77#%$(*21(2&001"(:#''(,&+)1(&
2#$2(<#5"&*#-%(*-(*21(-71"&*-"(&%6(,&+)1(6&0&$1(*-(*21(2&001"(&%6(2-)*(0&,2#%18

7.11  OPERATION PRECAUTIONS

)-.*/0R(J-(%-*(-71"&*1(*21(2&001"(,-%*#%+-+)'4(#%(-%1(7'&,18(@21(*#7(-/(*21(*--'
:#''(21&*3($1*()-/*(&%6(:1&"(1A*"101'4(/&)*8(E&001"(,-%)#61")(*2#)(&(/&+'*4(-71"&*#-%
*1,2%#N+1(*2&*(#)(%-*(,-<1"16(54(:&""&%*48(

)-.*/0R(J-(%-*( -71"&*1( *21( 2&001"( &*(0-"1( *2&%( /#/*4( 71",1%*( OX^pP( 1%$#%1
)71168(E&#)#%$( *21(1%$#%1( )7116(0-"1( *2&%(%1,1))&"4(6-1)(%-*( #%,"1&)1(2&001"
/-",18(c#*2( 2#$2( 1%$#%1( )71163( 246"&+'#,( -#'( *1071"&*+"1( :#''( "#)1( &%6( #%*1"%&'
,-07-%1%*)(:#''(51(6&0&$168

9':&4)(51$#%(5"1&;#%$(*21(0&*1"#&'(&*(&%(16$13(*"4#%$(*-("10-<1("1&)-%&5'4()#M16
7#1,1)8(@2#)(#)(*21(0-)*(1//#,#1%*(:&4(*-(-71"&*1(*21(2&001"8

c&"0(+7(*21(246"&+'#,(-#'(-/(*21(,&""#1"(*-(U^(iG(888(W^(iG(O[^(iK(888(R^X(iKP(51/-"1
2&001"(-71"&*#-%3(1)71,#&''4(6+"#%$(:#%*1"(*#018

7.12  STOPPING OPERATION 

_1/-"1('1&<#%$(*21(,&""#1"3(&':&4)('-:1"(*21(5--0()-(*2&*(*21(,&""#1"(#)()*&5'18(D1<1"
'1&<1(*21(0&,2#%1(:#*2(*21(1%$#%1("+%%#%$8

9':&4)(1%$&$1(*21(7&";#%$(5"&;1)(51/-"1('1&<#%$(*21(,-%*"-')8

=*-7(-71"&*#-%(#0016#&*1'4(#/(*21(2-)1)(-/(*21(2&001"(<#5"&*1(1A,1))#<1'48(

=*-7( -71"&*#-%( #0016#&*1'4( #/( 246"&+'#,( -#'( #)( <#)#5'1( &'-%$( *21( *--'( )2&/*( O)1&'
/&#'+"1P8

H-)1(<#5"&*#-%(&%6()1&'( /&#'+"1(,&''( /-"( #0016#&*1(6#)&))105'4(&%6( "17&#"(-/( *21
2&001"8(./(*2#)(2&771%)3(,-%*&,*(4-+"(%1&"1)*(E&001"(:-";)2-78

7.13  BENDING THE TOOL 

J-(%-*( +)1( *21( *--'( *-(0-<1( 5-+'61")( &"-+%68(@21( '-:1"( 7&"*( -/( *21( 2-+)#%$( #)
61)#$%16(/-"(0-<#%$(5-+'61")8
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J-(%-*(+)1(*21(*--'(&)(&('1<1"3(:21%(#*(2&)(71%1*"&*16(#%*-(,-%,"1*13("-,;(-"(2&"6
$"-+%68(@21(/-",1(&77'#16(:#''(51%6(&%6(-"(5"1&;(*21(*--'8(E&001"(,-%)#61")(*2#)(&
/&+'*4(-71"&*#-%(*1,2%#N+1(*2&*(#)(%-*(,-<1"16(54(:&""&%*48

7.14  NEVER USE HAMMER OR TOOL FOR LIFTING

@21(2&001"(&%6(*21(*--'(&"1(%-*(61)#$%16(*-(51(&('#/*#%$(*--'8(@21("1,-001%616
,&""#1"(:1#$2*(,'&))#/#,&*#-%(#)('#0#*16(54(*21(,&""#1">)(&5#'#*4(*-(,&""4(&('-&6(&*(1%6
-/(*21(5--0(:#*2-+*(/&''#%$(-<1"8

D1<1"(+)1(*21(2&001"(-"(*21(*--'(*-('#/*('-&6)8

K&#'+"1(*-(,-07'4(,&%(,&+)1()1<1"1(#%L+"4(-"(61&*28(

'"#""%&
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7.15  CARRIER CYLINDERS IN END POSITION

J-( %-*( -71"&*1( *21( ,&""#1"( :#*2( ,4'#%61")( #%( 1#*21"( 1%6( 7-)#*#-%8( !71"&*#%$( *21
2&001"(:#*2( *21( ,&""#1">)( ,4'#%61")( 1#*21"( /+''4( 1A*1%616( -"( /+''4( 1A*"&,*16(:#''
,&+)1(6&0&$1(*-(*21(,4'#%61")8(

'"#""*"

'"#""%(
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7.16  STARTING THE HAMMER AFTER MAINTENANCE OR STORAGE

9/*1"(0&#%*1%&%,1( -"( &( '-%$( 71"#-6( -/( )*-"&$13( 4-+( )2-+'6( 7"121&*( *21( 2&001"
51/-"1(-71"&*#-%8

@-(7"121&*(*21(2&001"3(/-''-:(*21)1(#%)*"+,*#-%)Q

R8 K#''(*21(2&001"(:#*2(-#'8

S8 b%)+"1(*2&*(.6'1(_'-:(e"-*1,*#-%(#)(1%&5'168

U8 `#/*(*21(2&001"(-//(*21($"-+%68

W8 e"1))( *21( 2&001"( -71"&*#%$( ):#*,2( &%6( 6"#<1( -#'( *2"-+$2( *21( 2&001"( /-"( &
,-+7'1(-/(0#%+*1)8

BA010031
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Greasing the hammer R01P 

1.  GREASING THE HAMMER

1.1  RECOMMENDED GREASES

K-"(0&%+&'(*--'('+5"#,&*#-%(+)1(-%'4(E9TTbE(@!!`(CEb9=b3(7&"*(%-8(]^S^WX
OW^^$(,&"*"#6$1P3(7&"*(%-8(]^S^WY(OR[(;$(6"+0P3(-"(&($"1&)1(*2&*(011*)(*21(/-''-:#%$
,"#*1"#&Q

! D-(6"-77#%$(7-#%*(-"(<1"4(2#$23(-<1"(SX^(iG(OW[^(iKP8

! T&A#0+0()1"<#,1(*1071"&*+"1(&*('1&)*(RX^(iG(OU^^(iKP8

! T#%#0+0(:-";#%$(*1071"&*+"1(51'-:('-:1)*(&05#1%*(*1071"&*+"18

! 966#*#<1)Q(0-'4561%+0(6#)+'/#61(OT-=SP3($"&72#*13(,-771"(-"(1N+#<&'1%*8

! e1%1*"&*#-%(^(888(S(OD`C.P8

! D-("1&,*#-%(:#*2(246"&+'#,(-#')8

! c&*1"("1)#)*&%*8

! C--6(&621)#-%(:#*2()*11'8

&B53%C62GB#%A:B@%:5@;67@C%$:B%C3B5#B%<2@$57@B3#E%*9%82"%CB$%C3B5#B%2@%82"3
#>7@=%A5#:%7$%5A58%A7$:%A5$B3E

1.2  MANUAL GREASING

)-.*/0R( J+"#%$(0&%+&'( $"1&)#%$3( &77'4( 6-:%( 7"1))+"1( -%( *21( *--'(:2#'1( *21
2&001"(#)(0-+%*16(-%(*21(,&""#1"8(

K&#'+"1(*-(&77'4(6-:%(7"1))+"1(0&4(&''-:(*21($"1&)1(*-(1%*1"(51*:11%(*21(*--'(&%6
*21(7#)*-%8(@21()+5)1N+1%*(#07&,*(-/(*21(7#)*-%(-%(*21($"1&)1(:-+'6(*21%($1%1"&*1
&%(1A*"101'4(2#$2(7"1))+"1(&%6(61)*"-4(#%*1"%&'(7&"*)(-/(*21(2&001"8

R020112
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R8 c#*2(*21(2&001"(0-+%*16(-%(*21(,&""#1"3(&77'4(6-:%(7"1))+"1(*-(*21(*--'(#%
<1"*#,&'(7-)#*#-%8

S8 K#''( *21( ,&<#*4( :#*2( 7"-71"( $"1&)18( e+07( $"1&)1( #%*-( *21( $"1&)1( /#**#%$)3( &)
#%6#,&*16( -%( *21( 2&001"3( *-( &77'4( &( 7"-71"( &0-+%*( -/( $"1&)1( #%)#61( *--'
5+)2#%$)8(F)1(&%(D`C.(D!8(S($"1&)1(/-"(7"-71"('+5"#,&*#-%8(

U8 C"1&)1(&*('1&)*(1<1"4(*2"11(2-+")(-/(+)18(.%(6"4(&77'#,&*#-%)3()+,2(&)(610-'#*#-%
-/(,-%,"1*13(&77'4($"1&)1(0-"1( /"1N+1%*'48(@21( *--'( )2&/*( #%)#61( *21(5+)2#%$
0+)*(%1<1"(51(6"4f

)-.0R(c21%(#%)*&''#%$(&(%1:(*--'3( '#51"&''4(,-&*(*21(+771"(R\U(-/(*21(*--'(:#*2
$"1&)1(51/-"1(#%)1"*#%$8

)-.*/0R(K&#'+"1(*-(,-07'4(:#''(,&+)1()1#M+"1(&%6(1A,1))#<1(:1&"(-/(*21(*--'(&%6
*21( *--'( 5+)2#%$8(bA,1))#<1(:1&"( -/( *21( *--'( 5+)2#%$(0#)&'#$%)( *21( *--'( &%6( *21
7#)*-%(&%6(:#''(,&+)1()1<1"1(6&0&$1( *-( *21( #%*1"#-"(7&"*)(-/( *21(2&001"8(@2#)( #)
,-%)#61"16(7--"(-71"&*#%$(7"&,*#,1(&%6(%-*(,-<1"16(54(:&""&%*48
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2.  HYDRAULIC OIL
.*( #)( 1))1%*#&'( *2&*( *21( <#),-)#*4( -/( *21( -#'( &*( -71"&*#%$( *1071"&*+"1( #)( :#*2#%
)71,#/#,&*#-%)8( @21( ,-""1,*( -#'( <#),-)#*4( #)( &( $+&"&%*11( /-"( 7"-71"( '+5"#,&*#-%
7"-71"*#1)(51*:11%(*21(7#)*-%(&%6(*21(,4'#%61"8(e--"(<#),-)#*4(:#''(,&+)1(*21(7#)*-%
&%6(*21(,4'#%61"(*-()1#M1(&%6('1&6)(&(*-*&'(/&#'+"1(-/(2&001"(#%*1"%&'(7&"*)8

K-"(0-"1(#%/-"0&*#-%()11(*21(!71"&*#-%(&%6(T&#%*1%&%,1(T&%+&'(-/(*21(,&""#1"8

_1&"(#%(0#%6(*2&*Q

a H46"&+'#,(-#'(61$"&61)(N+#,;'4(#%(2&001"(&77'#,&*#-%)(&%6(0+)*(51("17'&,16
0-"1(/"1N+1%*'4(*2&%(#%(6#$$#%$(&77'#,&*#-%)8

a @21( -71"&*#%$( *1071"&*+"1( -/( *21( 246"&+'#,( -#'( 0&4( <&"4( ,-%)#61"&5'4( #%
)+001"(&%6(#%(:#%*1"8(

a @21(7'&)*#,(7&"*)(-/(*21(,&""#1"(&%6(*21(2&001"3()+,2(&)()1&')3(2&<1(&('#0#*(*-(*21
*1071"&*+"1(&*(:2#,2(*214(71"/-"0(7"-71"'48

!%'4( -71"&*1( *21( 2&001"( :#*2#%( *21( -#'( *1071"&*+"1( "&%$1( $#<1%( #%
)71,#/#,&*#-%)8

./( *21( *1071"&*+"1( 2&)( &( *1%61%,4( *-( "#)1( &5-<1( &''-:16( '1<1'3( "16+,1( 21&*
5+#'6+78(@21(1&)#1)*(:&4(*-(6-( *2#)( #)( *-( #%)*&''( '&"$1"(6#&01*1"(7"1))+"1(&%6
"1*+"%('#%1)(-%(*21(,&""#1"8

./(*2#)(#)(%-*()+//#,#1%*3(#%)*&''(&%(&66#*#-%&'(,--'1"8

)-.0R( @21( :&""&%*4( :#''( %-*( &77'4( #/( *21( )1&')( &"1( 0#),-'-"16( 6+1( *-
-<1"21&*#%$8

a G-%*&0#%&*16(-#'( #)(&)(6&%$1"-+)(&)('-:(<#),-)#*4(-#'8(G-%*&0#%&*16(-#'(:#''
&')-(6&0&$1(*21(246"&+'#,(7+07(-/(*21(,&""#1"8(

G-%)+'*( 4-+"( ,&""#1"( 0&%+/&,*+"1"( -%( 7"-71"( /#'*1"( ,2&%$1( #%*1"<&')( &%6( -#'
,2&%$1(#%*1"<&')8(K-''-:(*21(#%)*"+,*#-%)(&%6(7"-,16+"1)($#<1%8(

(9("+'1(-/(*2+05(/-"()71,#&'(246"&+'#,(/'+#6)3(&%4(/'+#6()+#*&5'1(/-"(*21(,&""#1"(:#''
51()+#*&5'1(/-"(4-+"(E&001"(2&001"8(E&001"("1,-001%6)(,-%)+'*#%$(:#*2(4-+"
E&001"(61&'1"(&5-+*(,2&%$#%$(*21(246"&+'#,(/'+#68

@21(2&001")(&"1(*1)*("+%(&*(*21(/&,*-"4(:#*2()*&%6&"6(246"&+'#,(-#'(&%6(:#''(2&<1
)0&''(N+&%*#*#1)(-/(-#'(#%)#618

G-%)+'*( 4-+"( ,&""#1"( 0&%+/&,*+"1"( /-"( *21( 7"-71"( N+&'#*4( "1N+#"101%*)( O7+"#*43
-A#6&*#-%3(0-#)*+"1P(-/(*21(246"&+'#,(/'+#6)3(:21*21"(#*(51()71,#&'(/'+#6)(-"(246"&+'#,
-#'8



Maintenance ­  Page 67COPYRIGHT © 2019 SANDVIK MINING AND CONSTRUCTION OY

R01P 

 MAINTENANCE
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Routine maintenance R01P 

1.  ROUTINE MAINTENANCE
@2#)(E&001"(2&001"(:#''(7"-<#61(41&")(-/(*"-+5'1a/"11(-71"&*#-%3(7"-<#616(#*(#)
7"-71"'4(+)16(&%6(0&#%*&#%168

E1$+'&"(2&001"(#%)71,*#-%(&%6(0&#%*1%&%,1(#)(1))1%*#&'(/-"(;117#%$(*21(246"&+'#,
2&001"(-71"&*#%$(#%(*21(51)*(,-%6#*#-%8(.*(#)(2#$2'4("1,-001%616(*2&*(4-+(,-%*&,*
&%(&+*2-"#M16(&%6(*"&#%16(2&001"(*1,2%#,#&%(/-"(#%)71,*#-%(:#*2#%()#A(0-%*2)(-/
-"#$#%&'(2&001"(7+",2&)18

1.1  INSPECTION AND MAINTENANCE BY THE OPERATOR

)-.*/0R(9,,+0+'&*16($"1&)1(&%6(-#'(-%(&(:-";(*--'(#)(&(/#"1(2&M&"68

)-.*/0R(E10-<1(615"#)(:#*2()*1&0(,'1&%#%$(-"(2#$2(7"1))+"1(:&*1"(&%4(*#01(&
)#$%#/#,&%*(N+&%*#*4(-/(-#'(#)()7#''16(-%(*21(2&001"8

!"#$%$&

*%&*)P#'DDC#')P%$*F(')('"S)*"+"#,
")3673)89;==/9;)@;1)>G)3259./06:)G0/65)<.2)8;4;19.1;)2>/9)=O64).45)
:./=;)=;?;9;)64@/92)>9)5;.13K)
,>)4>1)1>/:3)G64;)@;1=)>G)3259./06:)G0/65).1)3673)89;==/9;A),>)4>1)/=;)
2>/9)G647;9=)1>):3;:O)G>9)3259./06:)G0/65)0;.O=A),>)4>1)8/1)2>/9)G.:;)
:0>=;)1>)=/=8;:1;5)0;.O=A
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Routine maintenanceR01P 

_1/-"1()*&"*#%$(*21(2&001"3(51()+"1(*-(#%)71,*(*21(2&001"(&)(/-''-:)Q

a @#$2*1%(&''('--)1(5-'*)3(%+*)(&%6(/&)*1%1")(*-(7"-71"(*-"N+18(E17'&,1(6&0&$16(-"
0#))#%$(-%1)8

.%)71,*(*21(5"&,;1*(0-+%*#%$(5-'*)(&%6(*#1("-6)8

a @#$2*1%('--)1(2-)1(&%6(7#71(/#**#%$)8(

.%)71,*(/-"(<#)#5'1(6&0&$1(*-(2-)1)(&%6('1&;&$1)(-%(2-)1)(&%6(7#71)8(G21,;(&')-
*21(246"&+'#,(/'&%$1)(/-"(7"-71"(*-"N+18

.%)71,*(*21(7#71)(/-"(*21(2&001"(&%6(*21(-#'(2-)1)8(./(4-+(&"1(+)#%$(&($"1&)#%$
61<#,13(,21,;(*2&*(&)(:1''8

a H&001"(-#'('1&;)8

.%)71,*(*21(,-%%1,*#-%)(-/(*21(5&,;(21&6(&%6(*21(,4'#%61"8

./('1&;&$1(-,,+")(&*(246"&+'#,(2-)1(,-%%1,*#-%)3(*#$2*1%(-"("17'&,1(*21(/#**#%$)8

!*21"('1&;&$1)("1N+#"1(:-";)2-7()1"<#,18(J-(%-*(-71"&*1(*21(2&001"(+%*#'(#*
2&)(511%( )1"<#,163( &)( *2#)(:#''( ,&+)1( 1A71%)#<1(6&0&$1( *-( *21( #%*1"%&'( 7&"*)
O7#)*-%3(,4'#%61"P8

a .%)71,*(*21(*--'(&%6(5+)2#%$(/-"(&5%-"0&'(:1&"(&%6(,"&,;)8

E17'&,1(*21(*--'(:21%(#*(#)(:-"%(-+*8(

.%)71,*(*21('-:1"(*--'(5+)2#%$(/-"(:1&"(&%6("17'&,1(#/("1N+#"168

.%)71,*(*21(,'1&"&%,1(51*:11%(*21(/"-%*(21&6(&%6(*21(*--'8(G-%*&,*(4-+"('-,&'
61&'1"(/-"(0-"1(#%/-"0&*#-%8

E&001"()*"-%$'4("1,-001%6)(*21(+)1(-/(-"#$#%&'(*--')3(:2#,2(&"1(61)#$%16(*-
51( ,-07&*#5'1(:#*2( #%*1"%&'( 2&001"( 7&"*)8( @2#)( #)( -%1( #07-"*&%*(01&%)( /-"
&,2#1<#%$('-%$()1"<#,1('#/1(-/(*21(2&001"8

a ./(*21(2&001"(#)(1N+#7716(:#*2(&%(&+*-0&*#,($"1&)#%$(61<#,13(,21,;(*2&*(*21
$"1&)1(,&"*"#6$1(#)(%-*(107*48(E17'&,1(#/(%1,1))&"48

a ./(*21(2&001"(#)(1N+#7716(:#*2(&%(&6&7*1"(;#*(/-"(0&%+&'($"1&)#%$3($"1&)1(*21
*--'( 1&,2( 6&4( &*( )*&"*+78(9/*1":&"6)( &66( R^( 7+07)( 1<1"4( U( 2-+")( +)#%$( *21
0&%+&'($"1&)1(7+078

a .%)71,*(*21(246"&+'#,(-#'('1<1'(&%6(*21(61$"11(-/(,-%*&0#%&*#-%8(

@--('#**'1(-#'(0&4(,&+)1(&%(-#'(21&*#%$(7"-5'108(G-%*&0#%&*16(-#'(:#''(61)*"-4
*21(,&""#1"(7+078(K-''-:(*21(#%)*"+,*#-%)(-/(*21(,&""#1"(0&%+/&,*+"1"8

a .%)71,*(*21(2&001"(5-64(&%6(2-+)#%$(/-"(0#))#%$("+551"(7'+$)8(E17'&,1(:21"1
0#))#%$8

a G21,;(*21(-<1"&''(,-%6#*#-%(-/(*21(2&001"(&%6(*21(246"&+'#,()4)*108

e1"/-"0(&''("17&#")(51/-"1(*21(2&001"(#)(7+*(#%*-()1"<#,18

a G21,;()&/1*4()#$%)(&%6('&51')8(E17'&,1(*210(:21%(*214(&"1(6&0&$163(0#))#%$3
-"(+%"1&6&5'18
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Routine maintenance R01P 

1.2  INSPECTION AND MAINTENANCE BY THE DEALER

)2$BR(@21(*#01(#%*1"<&')("1/1"(*-(*21(,&""#1"(2-+")(:2#'1(*21(&**&,201%*(#)(#%)*&''168

 EVERY 600 HOURS OR ONCE A YEAR

@2#)()1"<#,1(#)("1,-001%616(*-(51(6-%1(54(4-+"('-,&'(61&'1"(&/*1"(Y^^(-71"&*#%$
2-+")(-"(&*('1&)*(-%,1(&(41&"8(D1$'1,*#%$(*21(&%%+&'()1"<#,1(,&%(,&+)1()1<1"1(6&0&$1
*-(*21(2&001"8

h-+"('-,&'(61&'1"(:#''("1)1&'(*21(2&001"3("17'&,1(*21(&,,+0+'&*-"(0105"&%1)(&%6
"17'&,1( )&/1*4(61,&')( &)(%116168(G-%*&,*( 4-+"( '-,&'( 61&'1"( /-"(0-"1( #%/-"0&*#-%
&5-+*(&%%+&'()1"<#,#%$8

J+"#%$(*2#)(0&#%*1%&%,1(4-+()2-+'6(6-(*21(/-''-:#%$(*&);)8

! G21,;(&''(246"&+'#,(,-%%1,*#-%)8

! G21,;( *2&*( *21( 246"&+'#,( 2-)1)( 6-( %-*( "+5( &$&#%)*( &%4*2#%$( #%( &%4( 5--0
7-)#*#-%8

! E17'&,1(&%6(#%)71,*(*21(246"&+'#,(-#'(/#'*1")(-/(*21(,&""#1"8
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Releasing pressure from the hammerR01P 

2.  RELEASING PRESSURE FROM THE HAMMER

R8 =*-7(*21(,&""#1"(1%$#%18

S8 !71"&*1(*21(5--0(&%6(2&001"(,-%*"-')(*-("1'1&)1(&%4(7"1))+"1(*"&7716(#%)#61
*21(2-)1)8

U8 c&#*(R^(0#%+*1)(/-"(*21(-#'(7"1))+"1(*-(6"-7(#%)#61(*21(2&001"8

W8 G'-)1( 2&001"( #%'1*( &%6( -+*'1*( '#%1)8( ./( 4-+( +)1( N+#,;( ,-+7'1")3( *21
6#),-%%1,*#-%( &+*-0&*#,&''4( ,'-)1)( *21( 2&001"( '#%1)8( ./( *21( 2&001"( '#%1
#%,'+61)(5&''(<&'<1)3(0&;1()+"1(*2&*(*214(&"1(,'-)168

&'()*)+,
@21(246"&+'#,(7"1))+"1(#%)#61(*21(2&001"(0+)*(&':&4)(51("1'1&)16(51/-"1(0&;#%$(
&%4(&6L+)*01%*)(-"("17&#")(:21%(*21(2&001"(#)(,-%%1,*16(*-(*21(,&""#1"8(@21"1(0&4(
&')-(51(7"1))+"#M16(-#'(*"&7716(#%)#61(*21(2&001"(1<1%(#/(*21(2&001"(#)(
6#),-%%1,*16(/"-0(*21(,&""#1"8(E1'1&)1(*21(246"&+'#,(7"1))+"1(&,,-"6#%$(*-(*21(
/-''-:#%$(#%)*"+,*#-%)(51/-"1(-71%#%$(&%4(7'+$)(-"(<&'<1(,-<1")8

&'()*)+,
@2#)(7"-,16+"1(6-1)(%-*("1'1&)1(*21(7"1))+"1(/"-0(*21(7"1))+"1(&,,+0+'&*-")f(E1&6(
*21(#%)*"+,*#-%)(/-"(*21(&,,+0+'&*-"(51/-"1(6#)&))105'#%$(*21(2&001"8

&'()*)+,
c21%(4-+(&"1(,21,;#%$(-"("1'1&)#%$(*21(7"1))+"1(/"-0(*21(7"1))+"1(&,,+0+'&*-")3(
+)1()&/1*4($'&))1)(&%6($'-<1)8(@21"1(0#$2*(51(-#'(#%(*21(&,,+0+'&*-"(&%6(-#'(,&%(
)7"&4(-+*(:#*2(*21($&)8
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Checking pressure in the low pressure accumulator R01P 

3.  CHECKING PRESSURE IN THE LOW PRESSURE
ACCUMULATOR

 LOCATION OF ACCUMULATORS

@21(2&001"(2&)(-%1(&,,+0+'&*-"3(&('-:(7"1))+"1(&,,+0+'&*-"(O9P8(

@21( '-:( 7"1))+"1( &,,+0+'&*-"( O9P( #)( &( 7#)*-%( *471( &,,+0+'&*-"( &%6( %116)
"1,2&"$#%$(5&)16(-%()71,#/#,&*#-%8

BA030159

A
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Checking pressure in the low pressure accumulatorR01P 

 CHECKING PRESSURE IN THE LOW PRESSURE ACCUMULATOR

G21,;(7"1))+"1(#%(*21('-:(7"1))+"1(&,,+0+'&*-"(&/*1"(*:-(:11;)8

Item Precharge pressure
`-:(7"1))+"1(&,,+0+'&*-"(O9P RU(5&"(OR]^(7)#P

Item Torque
K'&%$1(7'+$ R^(D0(O(Z('5/(/*P
=2#1'6(7'&*1(0-+%*#%$(),"1:) Z^(D0(OXS('5/(/*P

!"#$%$&

*%&*)P#'DDC#')*"+"#,
C=;)>402)$619>7;4)Q$VR)G>9):3.97647).::/</0.1>9=A)E3;)/=;)>G)>13;9)
7.=;=)<.2):./=;).::/</0.1>9=)1>);W80>5;A)-.60/9;)1>):><802):>/05)
9;=/01)64)=;96>/=)64@/92)>9)5;.13A

BA030152
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Checking pressure in the low pressure accumulator R01P 

)-.0R(./(*21('-:(7"1))+"1(&,,+0+'&*-"(%116)("1,2&"$#%$(0-"1(*2&%(-%,1(&(:11;3
,-%*&,*(&%(&+*2-"#M16(:-";)2-78

)-.0R(./(-#'()7"&4)(-+*(/"-0(*21(&,,+0+'&*-"(:21%(4-+(&"1(#%)71,*#%$(#*3()1"<#,1
*21(2&001"(#%(&%(&+*2-"#M16(:-";)2-78

R8 e'&,1(*21(2&001"(#%(&(2-"#M-%*&'(7-)#*#-%(:#*2(*21('-:(7"1))+"1(&,,+0+'&*-"
"1,2&"$#%$(7-#%*(/&,16(+7:&"6)8(

J+"#%$(#%)71,*#-%3(*21(7#)*-%(0&4(0-<1(+%1A71,*16'48(T&;1()+"1(*21(*--'(#)
/+''4(1A*"&,*16(&%6(*2&*(%-(71-7'1(-"(1N+#701%*(&"1(%1&"(*21(1%6(-/(*21(*--'8

S8 E10-<1(*21()2#1'6(7'&*1(/"-0(*21(2-+)#%$8

U8 E10-<1(*21(/'&%$1(7'+$(/"-0(*21(/#''#%$(7'+$(-%(*21(2&001"(:#*2(&%(9''1%(;148

W8 .%)*&''(*21(,&7(O_P(*-(*21(,2&"$#%$(61<#,18

BA030165

D030004
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Checking pressure in the low pressure accumulatorR01P 

X8 e+''(*21(2&%6'1(OGP(-+*(&%6('1&<1(#*(#%(*2#)(7-)#*#-%8(G'-)1(*21(6#),2&"$1(<&'<1
OJP(-%(*21(,2&"$#%$(61<#,1(54(*+"%#%$(*21(;%-58

Y8 @#$2*1%(*21("1,2&"$1(<&'<1(*-(*21(/#''#%$(7'+$(-%(*21(2&001"(/"-0(ObP8(./(*21
"1,2&"$1(<&'<1(6-1)(%-*(1&)#'4(/#*(*-(*21(2&001"3(/#")*(,-%%1,*(*21(&6&7*1"(54(-%1
1%6(OKP(*-(*21(2&001"(&%6(*21%(,-%%1,*(*21("1,2&"$1(<&'<1(ObP(*-(-*21"(1%6(-/
*21(&6&7*1"(OCP8

Z8 e+)2( #%( *21( 2&%6'1( OGP( -%( *21( ,2&"$#%$( 61<#,18(!5)1"<1( *21( 7"1))+"1( $&+$1
"1&6#%$( -%( *21( ,2&"$#%$( 61<#,18( ./( *21( 7"1))+"1( #%( *21( &,,+0+'&*-"( #)( %-*( *-
)71,#/#,&*#-%3("1,2&"$1(#*()-(*2&*(#*(#)(,-""1,*8

[8 e+''(-+*(*21(2&%6'1(OGP(-%(*21(,2&"$#%$(61<#,18(

]8 !71%(*21(6#),2&"$1(<&'<1(OJP(-%(*21(,2&"$#%$(61<#,1(54(*+"%#%$(*21(;%-58(

R^8 E10-<1(*21("1,2&"$#%$(61<#,1(/"-0(*21(2&001"8

RR8 .%)*&''(*21(/'&%$1(7'+$(-%(*21(/#''#%$(7'+$3(0&;#%$()+"1(*2&*(%-(6#"*(1%*1")(*21
<&'<18(@#$2*1%(*21(/'&%$1(7'+$(:#*2(&%(9''1%(;14(*-()71,#/#16(*-"N+18

RS8 .%)*&''(*21()2#1'6(7'&*1(*-(*21(2-+)#%$(&%6(*#$2*1%(*21(0-+%*#%$(),"1:)(*-(*21
)71,#/#16(*-"N+18

BA030190
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Recharging the low pressure accumulator R01P 

4.  RECHARGING THE LOW PRESSURE ACCUMULATOR

 ACCUMULATOR PRECHARGE PRESSURE

=11(*21(7"1,2&"$1(7"1))+"1(-%(*21(*&5'1(#%(#%)71,*#-%(-/(7"1))+"1(#%(*21('-:(7"1))+"1
&,,+0+'&*-"8

Item Torque
K'&%$1(7'+$ R^(D0(O(Z(('5/(/*P

D030003
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Recharging the low pressure accumulatorR01P 

 RECHARGING THE LOW PRESSURE ACCUMULATOR

R8 e'&,1(*21(2&001"(#%(&(2-"#M-%*&'(7-)#*#-%(:#*2(*21('-:(7"1))+"1(&,,+0+'&*-"
"1,2&"$#%$(7-#%*(/&,16(+7:&"6)8(

J+"#%$("1,2&"$#%$3(*21(7#)*-%(0&4(0-<1(+%1A71,*16'48(T&;1()+"1(*21(*--'(#)
/+''4(1A*"&,*16(&%6(*2&*(%-(71-7'1(-"(1N+#701%*(&"1(%1&"(*21(1%6(-/(*21(*--'8

S8 E10-<1(*21()2#1'6(7'&*1(/"-0(*21(2-+)#%$8

!"#$%$&

*%&*)P#'DDC#')*"+"#,
C=;)>402)$619>7;4)Q$VR)G>9):3.97647).::/</0.1>9=A)E3;)/=;)>G)>13;9)
7.=;=)<.2):./=;).::/</0.1>9=)1>);W80>5;A)-.60/9;)1>):><802):>/05)
9;=/01)64)=;96>/=)64@/92)>9)5;.13A

BA030165
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Recharging the low pressure accumulator R01P 

U8 E10-<1(*21(/'&%$1(7'+$(/"-0(*21(/#''#%$(7'+$(-%(*21(2&001"(:#*2(&%(9''1%(;148

W8 e+''(*21(2&%6'1(OGP(-+*(&%6('1&<1(#*(#%(*2#)(7-)#*#-%3(-*21":#)1($&)('1&;)(-+*(-/
*21( &,,+0+'&*-"8( !71%( *21( 6#),2&"$1( <&'<1( OJP( -%( *21( ,2&"$#%$( 61<#,1( 54
*+"%#%$(*21(;%-58

X8 @#$2*1%(*21("1,2&"$1(<&'<1(*-(*21(/#''#%$(7'+$(-%(*21(2&001"(/"-0(ObP8(./(*21
"1,2&"$1(<&'<1(6-1)(%-*(1&)#'4(/#*(*-(*21(2&001"3(/#")*(,-%%1,*(*21(&6&7*1"(54(-%1
1%6(OKP(*-(*21(2&001"(&%6(*21%(,-%%1,*(*21("1,2&"$1(<&'<1(ObP(*-(*21(-*21"(1%6
-/(*21(&6&7*1"(OCP8

Y8 E10-<1(*21(,&7(O_P(/"-0(*21(,2&"$#%$(61<#,18(

Z8 G-%%1,*(*21(2-)1(-/(%#*"-$1%($&)(5-**'1(*-(,2&"$#%$(61<#,1(&*(O9P8(

D030004

BA030190
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Recharging the low pressure accumulatorR01P 

[8 G&"1/+''4(-71%( *21(<&'<1(-%( *21(%#*"-$1%(5-**'1(&%6(&6L+)*( *21($&)( /'-:( *-(&
0#%#0+08(

)-.*/0R((5D7;%2DB@7@C%29%$:B%G56GB%2@%$:B%@7$32CB@%?2$$6B%!58%?62A%$:B
#B56#%7@%$:B%:5!!B3E%

E&7#6(-71%#%$(-"(-<1",2&"$#%$(0&4(&')-(6&0&$1(*21($&+$1(-%(,2&"$#%$(61<#,18

]8 G'-)1(*21(6#),2&"$1(<&'<1(OJP(&%6(7+)2(#%(*21(2&%6'1(OGP(-%(*21(,2&"$#%$(61<#,18
G2&"$1( *21( &,,+0+'&*-"( *-( S( a( U( 5&"( &5-<1( *21( )71,#/#16( ,2&"$#%$( 7"1))+"18
!5)1"<1(*21(7"1))+"1($&+$1("1&6#%$(-%(*21(,2&"$#%$(61<#,18(M:"$%$:B%@7$32CB@
?2$$6B%G56GBE

R^8 c&#*(*1%(0#%+*1)(/-"(*21(%#*"-$1%($&)(7"1))+"1(*-()*&5#'#M1(#%(*21(&,,+0+'&*-"8
./(*21($&)(7"1))+"1(6-(%-*()*&5#'#M163(,-%*&,*(4-+"(&+*2-"#M16(:-";)2-78

RR8 96L+)*(*21(7"1))+"1(#%)#61(*21(&,,+0+'&*-"(*-(*21(,-""1,*()1**#%$(54(,&"1/+''4
-71%#%$(*21(6#),2&"$1(<&'<1(OJP8(

RS8 c21%(*21(7"-71"(7"1))+"1('1<1'(#)("1&,2163(,'-)1(*21(6#),2&"$1(<&'<1(OJP(&%6
"1'1&)1(*21(2&%6'1(OGP8(

RU8 E1'1&)1(*21(%#*"-$1%(7"1))+"1(/"-0(*21(2-)1(54(-71%#%$(*21(6#),2&"$1(<&'<1(OJP
-%(*21(,2&"$#%$(61<#,1()'-:'48(

RW8 E10-<1(*21("1,2&"$#%$(61<#,1(/"-0(*21(2&001"8

RX8 .%)*&''(*21(/'&%$1(7'+$(-%(*21(/#''#%$(7'+$3(0&;#%$()+"1(*2&*(%-(6#"*(1%*1")(*21
<&'<18(@#$2*1%(*21(/'&%$1(7'+$(:#*2(&%(9''1%(;14(*-(*21()71,#/#16(*-"N+18

RY8 .%)*&''(*21()2#1'6(7'&*1(*-(*21(2-+)#%$(&%6(*#$2*1%(*21(0-+%*#%$(),"1:)(*-(*21
)71,#/#16(*-"N+18
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Changing the tool R01P 

5.  CHANGING THE TOOL

 WEAR LIMITS AND LUBRICANTS FOR TOOL REMOVAL

 REMOVING THE TOOL

Item Wear limit
@--'(6#&01*1"(O:-"%(-+*P U[(00(OR8X^((#%P

Item Wear limit
@--'("1*&#%#%$(7#%(O:-"%(-+*P S^(00(O^8Z]((#%P

Item Lubricant
@--'(&%6(*--'("1*&#%#%$(7#%) @--'($"1&)1

&'()*)+,
@21(246"&+'#,(7"1))+"1(#%)#61(*21(2&001"(0+)*(&':&4)(51("1'1&)16(51/-"1("10-<#%$(
*21(*--'8(9/*1"(-71"&*#%$(*21(2&001"3(:&#*(R^(0#%+*1)(/-"(-#'(7"1))+"1(*-(6"-7(#%)#61(
*21(2&001"8

BA030122

BA030150

Y
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Changing the toolR01P 

R8 e-)#*#-%(*21(2&001"(-%('1<1'($"-+%68

S8 e+*(*21(,&""#1"(*"&%)0#))#-%(#%(%1+*"&'8(T&;1()+"1(*21(7&";#%$(5"&;1(#)(1%$&$168

U8 =*-7(*21(1%$#%18

W8 E10-<1(*21(7'+$)(/"-0(*21(2&001"(2-+)#%$8

X8 E10-<1(*21()7'#*(7#%(/"-0(*21(/"-%*(21&6(+)#%$(*21(6"#/*(7#%(&%6(*21(2&001"8
c1&"(*21(7"-*1,*#<1($'-<1)(&%6(&77"-<16()&/1*4($'&))1)8

&'()*)+,
F)1(,&+*#-%(:21%(4-+("10-<1(*21(2&001"(*--'8(@21(*--'(,&%(51(<1"4(2-*(&/*1"(*21(
*--'(2&)(511%(#%(-71"&*#-%8(c21%(4-+("10-<1(*21(2&001"(*--'3(:1&"(7"-*1,*#<1(
$'-<1)8

BA030168

BA030169
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Changing the tool R01P 

Y8 E10-<1(*21(*--'("1*&#%#%$(7#%(/"-0(*21(/"-%*(21&6(+)#%$(&%(1A*"&,*#-%(*--'8

Z8 E10-<1(*21(*--'8(c1&"(*21(7"-*1,*#<1($'-<1)8

[8 ./(%1,1))&"43(+)1(&()+#*&5'1('#/*#%$(61<#,1(*-("10-<1(*21(*--'8(E1/1"(*-(*21(*--'
)71,#/#,&*#-%)(/-"(*21(:1#$2*(-/(*21(*--'8(=11(n@--'()71,#/#,&*#-%)o(-%(7&$1(]X8

]8 .%)71,*(*21(2&001"(*--'(&%6(*21('-:1"(*--'(5+)2#%$(/-"(:1&"8

R^8 E1/1"( *-( )71,#/#,&*#-%)( /-"( *21( :1&"( '#0#*( /-"( *21( *--'( &%6( *21( '-:1"( *--'
5+)2#%$)8(./(4-+(2&<1(*-("17'&,1(*21('-:1"(*--'(5+)2#%$3()11(*21("10-<&'(&%6(*21
#%)*&''&*#-%(-/(*21('-:1"(*--'(5+)2#%$8

 INSTALLING THE TOOL

R8 G'1&%(*21(*--'8

S8 977'4(*--'($"1&)1(*-(*21(*--'8

BA030170

BA030170
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Changing the toolR01P 

U8 .%)*&''(*21(*--'8

W8 977'4($"1&)1(*-(*21(*--'("1*&#%#%$(7#%8

X8 .%)*&''(*21(*--'("1*&#%#%$(7#%8(c1&"(*21(7"-*1,*#<1($'-<1)(&%6(&77"-<16()&/1*4
$'&))1)8

Y8 977'4($"1&)1(*-(*21("1*&#%#%$(7#%8

Z8 .%)*&''(*21()7'#*(7#%8(c1&"(*21(7"-*1,*#<1($'-<1)(&%6(&77"-<16()&/1*4($'&))1)8

BA030170

BA030170

BA030169
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[8 .%)*&''(*21(7'+$)(*-(*21(2-+)#%$8

BA030168
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Changing the lower tool bushingR01P 

6.  CHANGING THE LOWER TOOL BUSHING

 WEAR LIMITS AND LUBRICANTS FOR LOWER TOOL BUSHING

 REMOVING AND INSTALLING THE LOWER TOOL BUSHING

E1/1"(*-(*21()71,#/#,&*#-%)(/-"(*21(:1&"('#0#*)(-/(*21('-:1"(*--'(5+)2#%$8(./(4-+(2&<1
*-("17'&,1(*21('-:1"(*--'(5+)2#%$3(,-%*&,*(&%(&+*2-"#M16(:-";)2-78

Item Wear limit
@--'(5+)2#%$(#%%1"(6#&01*1"(O:-"%(-+*P WU(00(OR8Y]((#%P

Item Lubricant
G-%*&,*()+"/&,1)(-/(/"-%*(21&6 @2"1&6($"1&)1

BA030123

A
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7.  TROUBLESHOOTING

7.1  THE HAMMER DOES NOT START

 PRESSURE OR RETURN LINES CLOSED
G21,;(*21(-71"&*#-%(-/(*21(N+#,;(,-+7'#%$)(#%(*21(2&001"('#%18(!71%(*21(2&001"
'#%1(5&''(<&'<1)(#/(,'-)168

 PRESSURE AND RETURN HOSES INSTALLED BACKWARDS
=:&7(*21(7"1))+"1(&%6("1*+"%(2-)1)8

 PISTON IS IN ITS LOWER HYDRAULIC BRAKE
?117(*21(2&001"(,-%*"-'(<&'<1(-71%(&%6(/-",1(*21(*--'(&$&#%)*(&%(-5L1,*8(@21(*--'
21&6(:#''(7+)2(*21(7#)*-%(-+*(-/(#*)(5"&;1(&"1&8

 GREASE BETWEEN PISTON AND TOOL CONTACT AREA
E10-<1(*21(*--'(&%6(:#71(1A,1))#<1($"1&)1(-//8

 HAMMER CONTROL VALVE DOES NOT OPEN
c21%(-71"&*#%$(*21(2&001"(,-%*"-'(<&'<13(,21,;(*2&*(*21(7"1))+"1('#%1(7+')&*1)(O*2#)
#%6#,&*1)(*21(2&001"(,-%*"-'(<&'<1(#)(-71%#%$P8(./(*21(<&'<1(6-1)(%-*(:-";3(,21,;
*21(01&%)(-/(-71"&*#-%Q(01,2&%#,&'(,-%%1,*#-%)3(7#'-*(7"1))+"1(-"(1'1,*"#,&'(,-%*"-'8

 RELIEF VALVE IN HYDRAULIC CIRCUIT OPENS AT A LOW PRESSURE. HAMMER OPERATING PRESSURE
IS NOT REACHED
G21,;(*21(#%)*&''&*#-%8(G21,;(*21("1'#1/(<&'<1(-71"&*#-%8(96L+)*(*21("1'#1/(<&'<1(#%
246"&+'#,(,#",+#*8(T1&)+"1(*21(2#$2(7"1))+"1(#%(*21(2&001"(#%'1*('#%18

 EXCESSIVE BACK PRESSURE IN RETURN LINE
G21,;(*21(#%)*&''&*#-%8(G21,;(*21()#M1(-/(*21("1*+"%('#%18

 LEAKAGE FROM PRESSURE TO RETURN IN THE CARRIER HYDRAULIC CIRCUIT
G21,;(*21(#%)*&''&*#-%8(G21,;(*21(7+07(&%6(*21(-*21"(246"&+'#,(,-07-%1%*)8

 FAILURE IN HAMMER VALVE OPERATION
=1"<#,1(*21(2&001"(&*(*21(&+*2-"#M16()1"<#,1()2-78

 TOO HIGH PRECHARGE PRESSURE OF THE GAS PISTON ACCUMULATOR
G21,;(*21(7"1,2&"$1(7"1))+"1(&%6(&6L+)*(#*(*-(&(,-""1,*(<&'+18(./(-#'()7"&4)(-+*(/"-0
*21(&,,+0+'&*-"3()1"<#,1(*21(2&001"(&*(*21(&+*2-"#M16()1"<#,1()2-78

 PISTON FAILURE
=1"<#,1(*21(2&001"(&*(*21(&+*2-"#M16()1"<#,1()2-78
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TroubleshootingR01P 

7.2  THE HAMMER OPERATES IRREGULARLY BUT THE BLOW HAS FULL
POWER

 NOT ENOUGH FEED FORCE FROM EXCAVATOR
E1/1"(*-(*21(,-""1,*(:-";#%$(01*2-6)8

 RELIEF VALVE IN HYDRAULIC CIRCUIT OPENS AT A LOW PRESSURE. HAMMER OPERATING PRESSURE
IS NOT REACHED
G21,;(*21(#%)*&''&*#-%8(G21,;(*21("1'#1/(<&'<1(-71"&*#-%8(96L+)*(*21("1'#1/(<&'<1(#%
246"&+'#,(,#",+#*8(T1&)+"1(*21(2#$2(7"1))+"1(#%(*21(2&001"(#%'1*('#%18

 FAILURE IN HAMMER VALVE OPERATION
=1"<#,1(*21(2&001"(&*(*21(&+*2-"#M16()1"<#,1()2-78

7.3  THE HAMMER OPERATES IRREGULARLY AND BLOW HAS NO POWER

 THE WORKING METHOD IS NOT CORRECT
E1/1"(*-(*21(,-""1,*(:-";#%$(01*2-6)8

 RELIEF VALVE IN HYDRAULIC CIRCUIT OPENS AT A LOW PRESSURE. HAMMER OPERATING PRESSURE
IS NOT REACHED
G21,;(*21(#%)*&''&*#-%8(G21,;(*21("1'#1/(<&'<1(-71"&*#-%8(96L+)*(*21("1'#1/(<&'<1(#%
*21(246"&+'#,(,#",+#*8(T1&)+"1(*21(2#$2(7"1))+"1(#%(*21(2&001"(#%'1*('#%18

 GAS PRESSURE IN THE GAS PISTON ACCUMULATOR TOO LOW
G21,;(*21(7"1))+"1(&%6(/#''(*21($&)(7#)*-%(&,,+0+'&*-"(*21(,-""1,*(7"1/#''(7"1))+"18

 FAILURE IN HAMMER VALVE OPERATION
=1"<#,1(*21(2&001"(&*(*21(&+*2-"#M16()1"<#,1()2-78

7.4  IMPACT RATE SLOWS DOWN

 OIL HAS OVERHEATED (OVER +80 ° C/+176 ° F)
G21,;(/-"(&(/&+'*(#%(*21(-#'(,--'#%$()4)*10(-"(&%(#%*1"%&'('1&;(#%(*21(2&001"8(G21,;
*21(246"&+'#,(,#",+#*(-/(*21(,&""#1"8(G21,;(*21('#%1()#M18(9))105'1(&%(1A*"&(-#'(,--'1"8

 HYDRAULIC OIL VISCOSITY TOO LOW
G21,;(246"&+'#,(-#'8

 EXCESSIVE BACK PRESSURE IN RETURN LINE
G21,;(*21(#%)*&''&*#-%8(G21,;(*21()#M1(-/(*21("1*+"%('#%18

 RELIEF VALVE IN HYDRAULIC CIRCUIT OPENS AT A LOW PRESSURE. HAMMER OPERATING PRESSURE
IS NOT REACHED
G21,;(*21(#%)*&''&*#-%8(G21,;(*21("1'#1/(<&'<1(-71"&*#-%8(96L+)*(*21("1'#1/(<&'<1(#%
246"&+'#,(,#",+#*8(T1&)+"1(*21(2#$2(7"1))+"1(#%(*21(2&001"(#%'1*('#%18
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 LEAKAGE FROM PRESSURE TO RETURN IN EXCAVATOR HYDRAULIC CIRCUIT
G21,;(*21(#%)*&''&*#-%8

 GAS PRESSURE IN THE GAS PISTON ACCUMULATOR TOO LOW OR TOO HIGH
G21,;(*21(7"1))+"1(&%6(/#''(*21($&)(7#)*-%(&,,+0+'&*-"(*21(,-""1,*(7"1/#''(7"1))+"18

 FAILURE IN HAMMER VALVE OPERATION
=1"<#,1(*21(2&001"(&*(*21(&+*2-"#M16()1"<#,1()2-78

7.5  OIL OVERHEATS

 APPLICATION NOT CORRECT FOR HAMMER
E1/1"(*-(*21("1,-001%616(+)1(&%6(*21(,-""1,*(:-";#%$(01*2-6)8

 THE CARRIER OIL COOLER IS DIRTY
G21,;(&%6(,'1&%(*21(-#'(,--'1"8

 COOLING CAPACITY OF THE CARRIER OIL COOLER IS TOO SMALL
9))105'1(&%(1A*"&(-#'(,--'1"8

 RELIEF VALVE IN HYDRAULIC CIRCUIT OPENS AT A LOW PRESSURE. HAMMER OPERATING PRESSURE
IS NOT REACHED
G21,;(*21(#%)*&''&*#-%8(G21,;(*21("1'#1/(<&'<1(-71"&*#-%8(96L+)*(*21("1'#1/(<&'<1(#%
246"&+'#,(,#",+#*8(T1&)+"1(*21(2#$2(7"1))+"1(#%(*21(2&001"(#%'1*('#%18

 HYDRAULIC OIL VISCOSITY TOO LOW
G21,;(246"&+'#,(-#'8

 LEAKAGE FROM PRESSURE TO RETURN IN THE CARRIER HYDRAULIC CIRCUIT
G21,;(*21(#%)*&''&*#-%8(G21,;(*21(7+07(&%6(*21(-*21"(246"&+'#,(,-07-%1%*)8

 INTERNAL OIL LEAK IN THE HAMMER
=1"<#,1(*21(2&001"(&*(*21(&+*2-"#M16()1"<#,1()2-78

 EXCESSIVE BACK PRESSURE IN RETURN LINE
G21,;(*21(#%)*&''&*#-%8

7.6  RECURRENT TOOL FAILURE

 APPLICATION NOT CORRECT FOR HAMMER
E1/1"(*-(*21("1,-001%616(+)1(&%6(*21(,-""1,*(:-";#%$(01*2-6)8

 ROUGH OPERATING PRACTICES
E1/1"(*-(*21("1,-001%616(+)1(&%6(*21(,-""1,*(:-";#%$(01*2-6)8

 TOOL DOES NOT GET ENOUGH LUBRICANT
E1/1"(*-(*21("1,-001%616(+)1(&%6(*21(,-""1,*(:-";#%$(01*2-6)8
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 TOOL TOO LONG
F)1( *21( )2-"*1)*( *--'( 7-))#5'18( E1/1"( *-( *21( "1,-001%616( +)1( &%6( *21( ,-""1,*
:-";#%$(01*2-6)8

 RAPID WEAR OF TOOL
E1/1"(*-(*21("1,-001%616(+)1(&%6(*21(,-""1,*(:-";#%$(01*2-6)8

7.7  FURTHER ASSISTANCE

 CONTACT YOUR DEALER
./(4-+(%116(/+"*21"(&))#)*&%,13(2&<1(*21(/-''-:#%$(#%/-"0&*#-%("1&64(:21%(,&''#%$
4-+"(61&'1"Q

! T-61'(&%6()1"#&'(%+051"

! c-";#%$(2-+")(&%6()1"<#,1(2#)*-"4

! G&""#1"(0-61'

! .%)*&''&*#-%Q(!#'(/'-:3(-71"&*#%$(7"1))+"1(&%6("1*+"%('#%1(7"1))+"1(#/(;%-:%

! 977'#,&*#-%

! H&)(*21(7"-6+,*(-71"&*16(%-"0&''4(51/-"1q



COPYRIGHT © 2019 SANDVIK MINING AND CONSTRUCTION OYPage 90 ­  Maintenance

Troubleshooting R01P 



Specifications ­  Page 91COPYRIGHT © 2019 SANDVIK MINING AND CONSTRUCTION OY

R01P 

 SPECIFICATIONS



COPYRIGHT © 2019 SANDVIK MINING AND CONSTRUCTION OYPage 92 ­  Specifications

Hammer specifications R01P 

1.  HAMMER SPECIFICATIONS

1.1  TECHNICAL SPECIFICATIONS

Description Specification1

R8 =71,#/#,&*#-%)(&"1()+5L1,*(*-(,2&%$1(:#*2-+*(7"#-"(%-*#,1

T#%#0+0(:-";#%$(:1#$2*S

S8 .%,'+6#%$(2&001"3()*&%6&"6(*--'(&%6()*&%6&"6(5"&,;1*8

]X(;$(OS^]('5P

_"1&;1"(:1#$2* ZU(;$(ORYR('5P

.07&,*("&*1U

U8 J171%6)(-%(246"&+'#,(7&"&01*1")(O-#'(/'-:(&%6(7"1))+"1P

Z^^888RW^^(570

!71"&*#%$(7"1))+"1 [^888RS^(5&"(ORRY^888RZW^(7)#P

e"1))+"1("1'#1/()1**#%$3(0#%W

W8 !71"&*#%$(7"1))+"1(j(X^(5&"8

RX^(5&"(OSRZX(7)#P

e"1))+"1("1'#1/()1**#%$3(0&A RZ^(5&"(OSWYX(7)#P
!#'(/'-:("&%$1 RX888SX('\0#%(OW8^888Y8Y($&'\0#%P

`-:(7"1))+"1(&,,+0+'&*-"3(,2&"$#%$(7"1))+"1X

X8 9*("--0(*1071"&*+"1(jS^G(OY[KP

RU(5&"(OR]^(7)#P

_&,;(7"1))+"13(0&A S^(5&"(OS]^(7)#P
.%7+*(7-:1"3(0&A X(;c(O(Z(27P
@--'(6#&01*1" W^(00(OR8XZ(#%P
e"1))+"1('#%1(,-%%1,*#-%(OeP _=ee(#%*1"%&'(R\SB
E1*+"%('#%1(,-%%1,*#-%(O@P _=ee(#%*1"%&'(R\SB
e"1))+"1('#%1()#M1(O0#%#0+0(#%%1"(6#&01*1"P RS(00(O^8WZ(#%P
E1*+"%('#%1()#M1(O0#%#0+0(#%%1"(6#&01*1"P RS(00(O^8WZ(#%P
!7*#0+0(-#'(*1071"&*+"1 W^888Y^(iG(OR^W888RW^(iKP
9''-:16(-#'(*1071"&*+"1("&%$1 aS^888[^(iG(OaW888RZY(iKP
!7*#0+0(-#'(<#),-)#*4(&*(-71"&*#%$(*1071"&*+"1 U^888Y^(,=*
9''-:16(-#'(<#),-)#*4("&%$1 S^888R^^^(,=*

G&""#1"(:1#$2*Y

Y8 G21,;(,&""#1">)('#/*#%$(,&7&,#*43(1)71,#&''4(:#*2(0-+%*#%$(5"&,;1*f

^8[888S8R(*(OR[^^888WY^^('5P

=;#6)*11"3(E-5-*(:1#$2*Z

Z8 G21,;(,&""#1">)('#/*#%$(,&7&,#*43(1)71,#&''4(:#*2(0-+%*#%$(5"&,;1*f

^8Z888R8Y(*(ORX^^888UX^^('5P

D-#)1('1<1'3(01&)+"16(OJ#"1,*#<1(S^^^\RW\bGP RR^(6_
D-#)1('1<1'3($+&"&%*116(OJ#"1,*#<1(S^^^\RW\bGP RRW(6_
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1.2  MAIN DIMENSIONS: 

92
0

69
8

265 265

155 168

Ø40

75

11
2.

5
11

2.
5

75

Ø19, 4 pcs

BA040050
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1.3  MOUNTING BRACKET 

'"%"""*
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2.  TOOL SPECIFICATIONS

Tool Part no. Length Weight Diameter
G2#)1'(O9P _?^WR WY^(00(

OR[8RR(#%P
W8R(;$(O]8^(
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CE mark and EC Declaration of Conformity R01P 

3.  CE MARK AND EC DECLARATION OF CONFORMITY

3.1  TEXT CONTENTS OF THE EC DECLARATION OF CONFORMITY:
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