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/IDSSHHQUDQQDQ /DKGHQ WHNQLOOLQHQ \OLRSLVWR /87

.RQHWHNQLLNDQ GLSORPLW\|

6DPL ODUNNDQHQ

7TDUNDVWDMDW 3URIHVVRUL 7LPR %M|UN ', -DDNNR 3ROYL(
2KMDDMDW 7TN7 $QWWL $KROD ', 7TRPL 7XUXQHQ ', 3HWUL
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IDSSHHQUDQWD+/DKWL 8QLYHUVLW\ RI 7THFKQRORJ\ /87
/187 6FKRRO RI (QHUJ\ 6\VWHPV
OHFKDQLFDO (QJLQHHULQJ

6DPL ODUNNDQHQ

6SHFLDO SLSLQJ VXSSRUWV GHVLJQ DQG DSSURDFK IRU FD
SLSLQJ GHVLJQ

ODVWHUTV WKHVLV

SDJHV ILIXUHV WDEOHYV DQG DSSHQGLFHYV
([DPLQHU V 3URIHVVRU 7LPR %9M|UN O 6F 7HFK -DDNNR

.H\ZRUGV SLSLQJ HQJLQHHULQJ SLSLQJ GHVLJQ VSHFLDC
)(0 )( DQDO\VLVY DSSURDFK IRU FDWHJRUL]JLQJ SLSLQJ VXS

7KLV PDVWHUfV WKHVLV LV IRU $)5< )LQODQG 2\ 7KH LQWH
JRUL]JLQJ WKH VSHFLDO SLSLQJ VXSSRUWYV LQ SLSLQJ GHVI
VWDQGDUGL]HG DSSOLFDWLRQV RI VXSSRUWYV ZKLFK PXVW
VLIQ ,Q WRWDO HLJKW VSHFLDO SULPDU\ VXSSRUWYV RU SL
LQ WKH SURFHVV 7KH FDWHJRUL]JLQJ DSSURDFK LV XVHG D\
DEOH ORDGV IRU WKH VSHFLDO SLSLQJ VXSSRUW VWUXFW X
FRQVLVW RI SODWHV DUH H[WHUQDOO\ ORDGHG DQG ZRUI
VWXG\ ZzDV DOVR SHUIRUPHG EHIRUH WKH DFWXDO VWXG\

5HVXOWV DUH EDVHG RQ DSSUR[LPDWH )(0 FDOFXODWLRQ \
LQHG SLSLQJ VXSSRUW VWUXFWXUH PRVW FULWLFDO GHWL
ZLWK VDIHW\ IDFWRU DQG ZLWKRXW LW DQG PD[LPXP DOOR
DWXUHV *URVV SODVWLF GHIRUPDWLRQ DQDO\VLV *'3 LV |
DQDO\WLVY /$ UHVXOWYV

$QDO\]LQJ WKH UHVXOWY DQG FKHFNLQJ *'3 DQDO\VLV FRQI
QHQWO\ VDIH UHVXOWYV IRU D[LDO DQG ODWHUDO ORDGLQJ |
JDYH LGHDO UHVXOWV ([DPLQHG VXSSRUW VWUXFWXUHYTV
QHVV Rl WKH SODWHYV DQG PDQ\ RWKHU IDFWRUV KDG LQIO)

JROORZLQJ IXUWKHU VWXG\ WRSLFV DURVH JXLGH Sl
FRPSDULVRQ UHVHDUFK RI WKH HIIHFW RI WKH QXPEHU RI
SULQFLSOH WR VHOHFW UHSUHVHQWDWLYH SRLQW RI LQWH
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/IDSSHHQUDQQDQ+/DKGHQ WHNQLOOLQHQ \OLRSLVWR /87
/87 (QHUJLDMIUMHVWHOPIW
.RQHWHNQLLNND

6DPL ODUNNDQHQ

3XWNLVWRQ HULNRLVNDQQDNRLQQLQ VXXQQLWWHOX VHNI
OXXQ SXWNLVWRVXXQQLWWHOXVVVD

.RQHWHNQLLNDQ GLSORPLW\]|

VLY XD NXYDD WDXOXNNRD MD OLLWHWWI
7TDUNDVWDMDW 3URIHVVRUL 7LPR %M|UN ', -DDNNR 3ROYLC

$YDLQVDQDW SXWNLVWRVXXQQLWWHOX HULNRLVNDQQDNE
DQDO\WVL OXRNLWWHOXPHQHWWHO\

7Pl GLSORPLW\| RQ WHKW)\ $)5< )LQODQG 2\ Q WDUSHLVLLQ
HULNRLVNDQQDNRLQQLQ OXRNLWWHOXXQ SXWNLVWRVXXQ
VWDQGDUGLHQ XONRSXROLVLD VRYHOOXWXNVLD MRLGHQ V
7\|VV] OXRGDDQ \KWHHQVI HULNRLVYDOPLVWHLVWD SULPI
NHUDNHQQHWWD /XRNLWWHOXPHQHWWHO\ RQ WDUNRLWX
VDOOLWWXMD NXRUPLWXNVLD HULNRLVYDOPLVWHLVLOOH N
NRRVWXYLOOH XONRLVHVWL NXRUPLWHWXLOOH NDQQDNH!
SLVWHLQI WDL RKMDXNVLQD 7\|WI HGHOVL QHOLRVDLQHQ H

7\|Q WXORNVHW SRKMDXWXYDW )(0 ODVNHQQDQ WXRWWDP
HVLWHWIIQ WXWNLWWDYD NDQQDNHUDNHQQH NXRUPLWXVW
NXRUPLWXV YDUPXXVNHUWRLPHOOD MD LOPDQ VHNI NRUNH
PDW 7DUNDVWXVPHQHWHOPIQI NLPPRWHRULDQ PXNDLVHOC
ODDMDQ SODVWLVHQ PXRGRQPXXWRNVHQ DQDO\WVL *'3

7XORNVLD MD WXORVWHQ WDUNDVWXVWD DQDO\WRLWDHVVI
YDQ YDUPD DNVLDDOLVHQ MD SRLNLWWDLVVXXQWDLVHQ NX
VHQ NXRUPLWXNVHQ WDSDXNVHVVD PHQHWHOPI|I WRLPL RSV
WHHQ WWSLOOI JHRPHWULDOOD SXWNLVDQNRMHQ OXNXPII
PXXOOD WHNLMIOOI RQ YDLNXWXVWD VIQW\QHLVLLQ WXORN

-DWNRWXWNLPXVHKGRWXNVLQD HVLLQ QRXVLYDW SL
YHUWDLOX NHVNHQIIQ VHNI WIPIQ W\|Q NDQVVD MI\NLVWHO
NHQWHHOOH VHNI PHQHWWHO\WDSD HGXVWDYLHQ MIQQLW\
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71PIQ PLHOHQNLLQWRLVHQ ORSSXW\|DLKHHQ PDKGROOLVWL
ROL WXRWWDD OXRNLWWHOXPHQHWWHO\ HULNRLVYDOPLVYV
NXXQ W\| YDLNXWWL KDDVWDYDOOH PXWWD RKMDDMLHQ M|
PLVWXL DMDOODDQ (ULW\LVHVWL -DDNNR 3ROYLVHQ SDQR
NDQQDOWD

+DOXDQ NLLWWII .5. U\ Q DNWLLYHMD OIKHLVLPSLI \VWIYLI
OXRQHHW PDKWDYDQ LOPDSLLULQ RSLVNHOOD /DSSHHQUDQ
W\|QL WDUNDVWDMLOOH RKMDDMLOOH $)5< Q KHQNLO|VW|
YDVWL YDVWXXWD MRND RQ PDKGROOLVWDQXW LVRMD DV
NLLWRNVHW SHUKHHOOH MRND RQ NDQQXVWDQXW NRNR RS

6DPL ODUNNDQHQ

6DPL ODUNNDQHQ
.XRSLRVVD ODDOLVNXXWD
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ODWHULDDOLQ NLPPRPRGXXOL >03D@
IDVNHQWDPDOOHLOOH RVRLWHWWX \NVLNN|NXRUPD
9RLPDNRPSRQHQWWL SXWNHQ VXXQWDDQ $[LDO >N1
1XUMDKGXVYRLPD >1@

9RLPDNRPSRQHQWWL SRLNLWWDLVVXXQWDDQ /DWHL
BXXULQ VDOOLWWX NXRUPLWXV >N1@

BXXULQ VDOOLWWX NXRUPLWXV YDUPXXVNHUWRLPH
9RLPDNRPSRQHQWWL S\WVW\VXXQWDDQ 9HUWLFDO >N
6BXXULQ VDOOLWWX MIQQLW\V >03D@

ODWHULDDOLQ PXUWROXMXXV >03D@

ODWHULDDOLQ P\|[W|OXMXXV >03D@
-NKW\WVPRPHQ@®WL >PP

.DQQDNHYIOL >PP@

BULPIIULQHQ MIQQLW\V >03D@

BULPIIULQHQ WDLYXWXVMIQQLW\V >03D@
3DLNDOOLQHQ SULPIIULQHQ NDOYRMIQQLW\V >03D@
<OHLQHQ SULPIIULQHQ NDOYRMIQQLW\V >03D@
ODWHULDDOLQ P\|W|UDMD >03D@

ODWHULDDOLQ PXUWRUDMD >03D@

ODWHULDDOLQ VXXQQLWWHOXOXMXXGHQ RPLQDLVD!I
9DUPXXVNHUURLQ

7DUNDVWHOWDYDQ OHY\RVDQ SDNVXXV >PP@
BHNXQGIIULQHQ NDOYR MD WDLYXWXVMIQQLW\V >03
BHNXQGIIULQHQ WDLYXWXVMIQQLW\V >03D@
-DWNXYD NXRUPLWXV SXWNHQ SLWXXVNXRUPD >1 P
7DLYXWXVY®VWXV >PP

2KMDXVNHUURLQ WDUNDVWHOWDYDOOH SXWNHQ RV
ODWHULDDOLQ RVDYDUPXXVOXNX *'3 DQDOWVLVVI
OXXWWXYDQ NXRUPLWXNVHQ RVDYDUPXXVOXNX *'3 I

.LWNDNHUURLQ
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7DLSXPD >PP@

-IQQLW\V >03D@

5DNHQQHRVDQ DNVLDDOLMIQQLW\V .DOYRMIQQLW\V
7DLYXWXVMIQQLW\V >03D@

(SIOLQHDDULQHQ KXLSSXMIQQLW\V >03D@
5DNHQWHHOOLQHQ MIQQLW\V >03D@

9RQ OLVHV YHUWDLOXMIQQLW\V >03D@

9RQ OLVHV YHUWDLOXMIQQLW\NVHQ PDNVLPL >03D@
. DNVHOLQ VXXQWDLQHQ QRUPDDOLMIQQLW\V

< DNVHOLQ VXXQWDLQHQ QRUPDDOLMIQQLW\V

= DNVHOLQ VXXQWDLQHQ QRUPDDOLMIQQLW\V
5DNHQWHHQ SIIDVLDOOLQHQ QRUPDDOLMIQQLW\V DI
5DNHQWHHQ SIIDVLDOOLQHQ QRUPDDOLMIQQLW\V DI
5DNHQWHHQ SIIDVLDOOLQHQ QRUPDDOLMIQQLW\V DI
/HY\Q SDNVXXGHQ \OL YDLNXWWDYD MIQQLW\VMDND
/JHLNNDXVMIQQLW\V >03D@

'< WDVRQ OHLNNDXVMIQQLW\V >03D@

<= WDVRQ OHLNNDXVMIQQLW\V >03D@

=: WDVRQ OHLNNDXVMIQQLW\V >03D@

3XWNLVWRQ QLPHOOLVVXXUXXV

J)LQLWH (OHPHQW OHWKRG HOHPHQWWLPHQHWHOPI
*URVV 30DVWLF 'HIRUPDWLRQ ODDMD SODVWLQHQ |
*HRPHWULVHVWL MD PDWHULDDOLVHVWL HSIOLQHDTE
*HRPHWULVHVWL HSIOLQHDDULQHQ DQDO\VL
,QWHUQDWLRQDO ,QVWLWXWH Rl :HOGLQJ
/LQHDDULQHQ DQDO\WVL

BULPIIULNDQQDNH OLXNX

SBULPITULNDQQDNH OLXNX VHNXQGIIULNDQQDNNHH(
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36. 6WDQGDUGLVRLQWL\KGLVW\V U\

3XWNLVWRQ VXXULQ VDOOLWWX NI\WW|SDLQH
3DLQHODLWHGLUHNWLLYL

+\YIQ NRQHSDMDNI\WIQQ|Q DOXH YDDUDQ OXRNND

6 XRPHQ 6WDQGDUGLVRLPLVOLLWWR



6LVIOO\WOXHWWHOR
$EVWUDFW
7LLYLVWHOPI
$ONXVDQDW

6\PEROL MD O\KHQQHOXHWWHOR

-RKGDQWR
7\|Q WDXVWD WDYRLWH MD PHUNLW\V
7XWNLPXVRQJHOPD MD N\V\P\NVHW
7XWNLPXVPHWRGLW
5DMDXNVHW
/IDVNHQQDOOLVHQ WXWNLPXNVHQ WDXVWD

3XWNLVWRVXXQQLWWHOXQ MD NDQQDNRLQQLQ WHRULD
7HKGDV MD ODLWRVVXXQQLWWHOX

3XWNLVWRVXXQQLWWHOXQ YDLKHHW
7HROOLVXXVSXWNLVWR
6WDQGDUGLW MD GLUHNWLLYLW
3XWNL MD NDQQDNRLQWLOXRNDW
3XWNLVWRVVD MD NDQQDNNHLVVD NIN\WHWWIYIW PC
3XWNLVWRQ MRXVWRDQDO\\VL
.DQQDNRLQQLQ UHXQDHKGRW
.DQQDNHYIOLW
3XWNLVWRQ NDQQDNRLQWL
.DQQDNRLQQLQ WHKWIYI MD WRLPLQWD
3ULPIIUL MD VHNXQGIIULNDQQDNH
2KMDXNVHW MD NLLQWRSLVWHHW
5LLSSX MD MRXVLNDQQDNNHHW
.DQQDNHUDNHQWHHW 36.
(ULW\\SSLVWHQ NRKWHLGHQ NDQQDNRLQWL
.DQQDNRLQQLQ YDXULRLWXPLQHQ
.DQQDNRLQQLQ GRNXPHQWRLQWL



5DNHQQHDQDO\WVLW
(OHPHQWWLPHQHWHOPI
9RQ OLVHVYQ YHUWDLOXMIQQLW\V
3DLNDOOLVWHQ MIQQLW\VNRPSRQHQWWLHQ PIIULW\V
BULPIIUL MD VHNXQGIIULMIQQLW\V
3XWNLNDQQDNNHLGHQ MIQQLW\VWDVRW
.DQQDNNHLGHQ NXRUPLWXVWLODQWHHW
SLWXXVVXXQWDLVHW YDDNDYRLPDW
SRLNLWWDLVVXXQWDLVHW YDDNDYRLPDW
3\WWW\VXXQWDLQHQ NXRUPLWXV
*HRPHWULVHVWL MD PDWHULDDOLVHVWL HSIOLQHDDU
(ULNRLVNDQQDNNHLGHQ VXXQQLWWHOX MD PLWRLWXV
(VLVHOYLW\V
7\|VVI WXWNLWWDYDW HULNRLVNDQQDNNHHW
(ULNRLVNDQQDNNHLGHQ ODVNHQWDSHUXVWHHW
)(0 ODVNHQQDVWD VDDWDYLHQ WXORVWHQ WDUNDVW |
7XORNVHW
.DQQDNHUDNHQWHLGHQ VDOOLWXW NXRUPDW
/DDMDQ SODVWLVHQ PXRGRQPXXWRNVHQ WDUNDVWHO
7XORVWHQ DQDO\WVRLQWL
(ULNRLVNDQQDNNHLGHQ OXRNLWWHOXPHQHWWHO\
“-RKWRSIIW|NVHW
JIKWHHW

/ILLWWHHW
/ILLWH 7TDXOXNNR 3XWNLNDQQDNNHLGHQ GRNXPHQWRLQW

JLLWH  (VLVHOYLW\V RVD , 36. NRUNHDQ OLXNXNDQQD
PDOOLQQXYV

/ILLWH (VLVHOYLW\V RVD ,,, 3XWNLVDQJDQ VNDDODXV W
/ILLWH 6 -5 HPLDOOLQHQ NRRVWXPXV OHNDDQLVHW RPI

/LLWH 6DOOLWWXMHQ MIQQLW\VWHQ UDMDW 6)6 (1



/LLWH TXQQXNVHW NXYDXNVHW MD \NVLN|W OLLWWHHOOI
/LLWH 3IIDVLDOOLVHW WXORNVHW

/ILLWH .RUNHDPSLHQ NI\WW|OIPS|IWLORMHQ VDOOLWXW NX



"-RKGDQWR

71VVI NDSSDOHHVVD NI\GIIQ OISL W\|Q WDXVWD WDYRLWWH
P\NVHW .DSSDOH NIVLWWHOHH P\|V NIN\WHWW\MI WXWNLPXV
WXWNLPXNVHQ WDXVWDD

7\|Q WDXVWD WDYRLWH MD PHUNLW\V

3XWNLVWRQ NDQQDNRLQQLQ VXXQQLWWHOX RQ RVD WHKGEL
NLVWRVXXQQLWWHOXQ ORSSXYDLKHHVVD 3ULPIIUL MD VHLI
YLHQ UDNHQWHLGHQ VXXQQLWWHOXXQ NINWHWIIQ \OHLVHV
QDNNHLGHQ SDLNDW PIIUNW\YIW VDPDQDLNDLVHVWL NXQ !
UDNHQWHLGHQ NDQVVD -RVNXV NXLWHQNLQ PXLGHQ UDNH
SURMHNWLHQ VXXQQLWWHOXNRKWHLGHQ HWHQHPLVMIUMH\

.DQQDNRLQQLQ SIIWHKWIYIQI RQ WXNHD SXWNHD VHQ RPDD
PLWXNVLD YDVWDDQ .DQQDNRLQQLOOD P\|V RKMDWDDQ MD
NIVLNLUMD v (OOHQEHUJHU HW DO Vv .DQQ
NRURVWXX HULW\LVHVWL VWDQGDUGLHQ XONRSXROLVLD N
QDNNHLGHQ VXXQQLWWHOXXQ OLLWW\YIl OIKGHPDWHULDDO

71IPI WXWNLPXV RQ WRWHXWHWWX VXXQQLWWHOX MD NRQV
VLWHROOLVXXV OLLNHWRLPLQWD\NVLNN||Q <KWL| RQ WXQQ
c) MD 3[\U\ \KGLVW\LYIW .XYD $)5< RQ WIOOI KHWNHOO
LQIUD WHROOLVXXV MD HQHUJLDVHNWRUHLOOD 3RKMRLYV
WV\[QWHNLMII \PSIUL PDDLOPDQ $)5< )LQODQG 2\



AFRY

AF POYRY

.XYD $)5< ORJIR

6WDQGDUGLHQ XONRSXROLVWHQ NDQQDNNHLGHQ VXXQQLW
NHIl PHQHWWHO\l MRND SHUXVWXLVL PXLGHQ VWDQGDUGL]
MDWLODPLWRLWXNVHHQ /XRWDYDQ PHQHWWHO\Q WXOHH K
PHQWWLPHQHWHOPI DYXOOD VXRULWHWWDYDD )( DQDOWVL
NIODLVHVWD NDSSDOHHVWD PDWHULDDOLVWD WDL NXRUPI
GRQ SHUXVWHHOOD W\|Q WDYRLWWHHQD RQ OXRGD OXRNLW
QLWHOWDHVVD VWDQGDUGLHQ XONRSXROLVLD NDQQDNNHL!
VLOOI WIQI SILYIQI VXXULHQ QLPHOOLVVXXUXXNVLHQ SXWN
WHKWDLOOD MRWND YDDWLYDW SRLNNHXNVHWWD VWDQGD
NHYDQ ROHWHWDDQ WXQWHYDQ UDNHQWHLGHQ PHNDQLLNN
WLPHQHWHOPIQ NIVLWWHHQI

TXWNLPXVRQJHOPD MD N\V\P\NVHW

7\|[VVI NIVLWHOWIYIQI WXWNLPXVRQJHOPDQD RQ VH HWWHL
OXPHQHWWHO\l HULNRLVNDQQDNNHLGHQ YDOLQWDDQ (ULN
VHVVD SULPIIUL VHNI VHNXQGIIULNDQQDNNHLWD MRWND F
IXRNLWWHOXPHQHWWHO\OO!I WDUNRLWHWDDQ WDSDD OXRI
NDQQDNNHLGHQ YDOLQWDD WRWHXWHWWDHVVD 7\|VVI WD
DOOH

rr- . XLQND OXRNLWHOOD VWDQGDUGLHQ XONRSXROLVLD S>
r .XLQND YDOLGL W\|VWI|I VDDWDYD OXRNLWWHOXPHQHWW

r OLWHQ WRLPLWDDQ W\|VWI VIQW\YLHQ RKMHLGHQ XONR



ITXWNLPXVPHWRGLW

7\|Q WXWNLPXVPHWRGHLQD NI\WHWIIQ NLUMDOOLVXXVNDW\
VHMI VHNI NRQVWUXNWLLYLVWD WXWNLPXVWD MRND WXRW
YLVHQ WXWNLPXNVHQ WXQQXVRPDLVHQD SLLUWHHQI SLGHYV
S\UNLL UDWNDLVHPDDQ WRVLHOIPIQ RQJHOPLD MRLWD NRF
YLVLD WRWHXWXPLD YRLNLQ ROOD ORSXWRQ PIIUI /XNND
RKMHOPLVWROOD SXWNLVWRMHQ HULNRLVNDQQDNNHLWD N
PHQWWLPHQHWHOPIOOI VHNI OXMXXVRSLQ MD ODVNHQQDC
MROOD YRLGDDQ UDWNDLVWD WDYRLWHOWDYLHQ VXXUHLG!
OLVXXVNDWVDXNVHQ NDQQDNNHLVLLQ MD ODVNHQQDOOLVH
WHXWWDD LWVHQILVHVWL VDPDQ WXWNLPXNVHQ

IDVNHQQDOOLVHQ WXWNLPXNVHQ WRLPLQWDYDUPXXGHQ S
PIIULNDQQDNHWWD SULPIIUL MD VHNXQGIIULNDQQDNHWW
QLPRLGD VDWXQQDLVYLUKHLGHQ PDKGROOLVXXNVLD WXOR
QDNNHHW RYDW UDNHQWHHOWDDQ VDPDQNDOWDLVLD 7RLF
WHQ WRWHXWHWWLLQ P\|V KDDVWDWWHOXMD MRLOOD WRC
W\MI UHXQDHKWRMD VHNI WRLPLQWDWDSRMD +DDVWDWWH
PXNDLVHW DQDO\WWWLVHW ODVNHQWDPHQHWHOPIW $QDO\\
ORVWHQ DQDO\VRLQQLVVD HVLWWIPLVHVVI VHNI YHUWDLO?

7\|[VVI NN\WHW\W OIKWHHW RYDW YHUWDLVDUYLRLWXMD DUW
YIOLVLI MD 6XRPHVVD K\YINVIWW\MI DVHWXNVLD VHNI GLUF
\OLRSLVWR RSHWXNVHVVD NI\WHWW\M| RSSLNLUMRMD PHNLE
WLHWHHQDORLOWD



SDMDXNVHW

7XWNLPXV UDMRLWWXX YDLQ SULPIIUL VHNI VHNXQGIIULND

OLLWW\YLI

UDNHQWHLWD WXWNLWD WDUNHPPLQ

.DQQDNNH

WHUINVHHQ 7\|VVI WDUNDVWHOODDQ YDLQ YHVLWI\WHWW\NM

VXXQQLWWHOX MD PLWRLWXV SRKMDXWXYDW 36.

6WDQGDU

GDUGLVRLPLVOLLWWR 6)6 VWDQGDUGHLKLQ HLNI W\|VVI V
GDUGHMD 2Q ROHPDVVD XVHLWD HUL NDXSDOOLVLD SXWNL

36. 6WDQGDUGLVRLQWL\KGLVW\V U\ HOL 36. RQ SXROXHHWR

ODDWLQXW VWDQGDUGHMD MR

\ULW\VWI

ODLVLLQ VHNI

Kansainvalinen
taso

Eurcoppalainen
taso

Kansallinen
taso

.XYD 36.

VIESTINTA-
VIRASTO

VWDQGDUGLVRLQQLQ WRLPLNHQWIOOI

YXRWWD 6H RQ WXRWWDQ
/IDDGLWXW VWDQGDUGLW RYDW PHQHWHOPIW\\SS
NDQVDLQYIOLVLLQ WXRWHVWDQGDUGHLKLQ

36. BWDC



IDVNHQQDOOLVHQ WXWNLPXNVHQ WDXVWD

7\|Q ODVNHQQDOOLQHQ WXWNLPXV SHUXVWXX VHXUDDYLLQ

(1 6)6 (1 VWDQGDUGLQ OLLWWHHW % MD & VHN
GDUGLD 6)6 (1 NIV\WHWIIQ SXWNLVWRQ UDNHQQHRVLHQ
GHQWII WDL NRUYDWD VWDQGDUGLQ 6)6 (1 OLLWWHLG
(1 Vv

N\WHWWIHVVI NLPPRWHRULDQ PXNDLVWD OLQHDDULVWD DG
HSIOLQHDDULVHQ NLPPRWHRULDQ PXNDLVWD DQDOWVLI *1.
QHQ HQVLVLMDLVHW MIQQLW\NVHW NIVLWWIYIQ OHY\UDNHQ\
YHUWDLOXMIQQLW\NVHQ PLWRLWXVDUYRQ DYXOOD 6)6 (1

3XKHOLQKDDVWDWWHOXLOOD YDUPLVWHWWLLQ ODVNHQQD ¢
YDW +DDVWDWWHOXW WRWHXWHWWLLQ 36. Q NDQQDNRLQW
QDQ VXRULWWDQHHOOH KHQNLO|OOH 7\|Q )( PDOOLQQXV W
LOPHQHYIW MIQQLW\VMDNDXPDW OLQHDULVRLGDDQ UDNHQ!
ORVWHQ DQDO\VRLQQLVVD K\|G\QQHWIIQ YRQ OLVHV Q YHU
PIl K\|[G\QQHWWLLQ 36. Q VWDQGDUGLHQ ODDGLQQDVVD



3XWNLVWRVXXQQLWWHOXQ MD NDQQDNRLC

71P1 NDSSDOH NIVLWWHOHH SXWNLVWRVXXQQLWWHOXD \OH
NRLQQLQ WHRULDDQ 6XXQQLWHOWX SXWNLVWR DVHWWDD

THKGDV MD ODLWRVVXXQQLWWHOX

7THKWDLGHQ VXXQQLWWHOXYDLKHHW MDNDXWXYDW \OHHQV
WXVVXXQQLWWHOXXQ 9DLKHLGHQ VLVIOW| MD ODDMXXYV YL
NRKGH\ULWA\NVHQ PXNDDQ 36. vV +

SXWNLVWRVXXQQLWWHOXQ YDLKHHW

3XWNLVWRVXXQQLWWHOX SRKMDXWXX DLQD SIIDLNDWDXOX
DVHWHWWXMHQ YDOPLVWXPLVSILYIPIITULHQ WXOHH RWWDD |
YDOPLVWXV VHNI DVHQQXV  36. V + (ULW\LVHVWL
YDQD VXXQQLWWHOXODMLQD YRLGDDQ SLWII UDNHQQHVXXQ
NHHW WXHWDDQ ROHPDVVD ROHYLLQ WDL UDNHQQHWWDYLL
VXXQQLWHOOD LVRMHQ SXWNLHQ NLLQWRSLVWHLGHQ WDSD
WIHVVI MROORLQ UDNHQQHVXXQQLWWHOX YRL RWWDD KXRI
NIVLNLUMD Vv

SXWNLVWRVXXQQLWWHOX HWHQHH SURMHNWHLVVD NDUNHD

r $OXVWDYDW OIKW|WLHGRW PXXQ PXDVVD SURVHVVLND
QLWWHOX

rr $OXVWDYD SXWNLHQ UHLWLW\V
r SXWNLVWRODVNHQWD

R -IQQLW\VDQDO\VL PLNIOL 3(" OXRNND YDDWLL DQD



r IRSXOOLQHQ UHLWLW\V YDOPLV SXWNLVWRODVNHQWD
NDQQDNRLQQLQ VXXQQLWWHOX

r 3XWNLVWRQ NDQQDNRLQQLQ VXXQQLWWHOX UDNHQQHYV

SXWNLVWR VHNI UDNHQQHVXXQQLWWHOXQ WXOHH WRLPLD
NRLWXD VXXQQLWHOOXOOD WDYDOOD .DQQDNNHLWD OLLW
SXWNLVWRVWD UDNHQWHLVLLQ VLLUW\YIW NXRUPLWXNVHW

\Y 36. NIVLNLUMD \Y SDNHQQHVXXQQLWWHO|
PLVVDDQ RYDWNR VXXQQLWHOWX SXWNLVWRQ UHLWLW\V M
MLHQ YIOLVHOOI \KWHLVW\|OOI| YRLGDDQ WDUNRLWWDD NI\V

r-r- S5 DNHQQHVXXQQLWWHOLMD YRL HKGRWWDD NLLQWRSLV

r 5SDNHQQHVXXQQLWWHOLMD KXRPLRL SXWNLVWRQ NXRU
NXRUPLQHHQ

r 3XWNLVWRVXXQQLWWHOXQ ODVNHQQDQ WRWHXWWDQX)\
VHW MD MRXVWDPLVHW DVHWWDHVVDDQ UHXQDHKWRMEL

.LLQWRSLVWHLGHQ VLLUWR MD PDKGROOLVHVWL HULODLQH
VLLQ VLLUW\YLI NXRUPLWXNVLD PLNI HGHVDXWWDD VXXQQ
KXRPLRLPLQHQ RQ YIOWWIPIW|Q WRLPHQSLGH PLNI ORSXOV
-RLVVDLQ WDSDXNVLVVD SXWNLVWRQ UHLWLW\VWI MD RKMD
UDNHQWHHW MRXVWDYDW MINNLVWIYIW VIVWHHPLI KDOXW X
GROOLVWDD VHQ HWWI SXWNLVWR VHNI UDNHQQHVXXQQLW

THROOLVXXVSXWNLVWR

THROOLVXXVSXWNLVWRQ VXXQQLWWHOHPLVHVVD WXOHH Q
ODLWWHLVWD HOL SDLQHODLWHDVHWXVWD 6H VL\
DVHWWDPDQ SDLQHODLWHGLUHNWLLYLQ (8 HOL 3('" ¢
DVHWXV OXRNLWWHOHH PXXQ PXDVVD SXWNLVWRW VILOL|



SDLQHODLWWHLNVL $VHWXNVHQ PXNDDQ SXWNLVWROOD W
NIW\WHWW\MI SXWNLVWRQ RVLD MRWND RYDW OLLWW\QHHW
(VLPHUNNL WHROOLVXXVSXWNLVWRVWD HVLWHWW\ NXYDVYV
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.XYD OHWVI )LEUH 2\ WHKWDDQ WHROOLVXXVSXWNLVWRD

3DLQHODLWWHHW OXRNLWHOODDQ SDLQHODLWHGLUHNWLLY
,,9 MRND RQ HVLWHWW\ SXWNLVWRLOOH WDXOXNRVVD 1
SXWNLVWRLKLQ WXOHH VRYHOWDD DLQD YIKLQWIIQ OXRNDC
OXLVL SDLQHODLWHVIIG|]VWHQ PXNDDQ OXRNDQ , SLLULLQ



7TDXOXNNR SDLOQHODLWWHLGHQ OXRNLWWHOX SXWNLVWRL

SDLQHODLWWHLGHQ OXRNLWWHOX

SDLOQHODLWHGLUHNWLLYL (8 OLLWWHHQ ,, WD
SDLQHODLWWHHQ W\\WSSL SXWNLVWRW
6LVIOW| .DDV 1HVWH

6LVIOO|Q U\KPI

TDXOXNNR 3('

IXRNLWXVVXXUHHW 36 '1

IXRNND 6(3 WDL OXRNND , = ,,,

36 SXWNLVWRQ VXXULQ VDOOLWWX NI\WW|SDLQH '1 S XW

3DLQHODLWWHHQ W\WSLQ MD VLVIOO|Q VHNI VLVIOO|Q U\KP
YDOLWDDQ OXRNND OXRNLWXVVXXUHHQ MD WDXOXNRQ DY X
UHNWLLYLQ OLLWWHHVWI ,, /XRNLWXVVXXUHHW 36 '1 MD
PHQHH K\YIQ NRQHSDMDNI\WIQQ|Q 6(3 DOXHHOOH 'LUHNW
NRLVWD SXWNLVWRLOOH VRYHOOHWDDQ YDLQ OXRNLWXVW
YLQ OXRNLWWHOXWDXOXNRVWD 7DXOXNNR

7TDXOXNNR '"LUHNWLLYLQ (8 OLLWWHHQ ,, OXRNLWW!
PI1Q NDDVXVLVIOW|

PS
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6WDQGDUGLW MD GLUHNWLLYLW

6 XRPHVVD SXWNLVWRMHQ VXXQQLWWHOXXQ VRYHOOHWDDAQ
WRW VWDQGDUGLQ RVLD 7DXOXNNR 2VD + NIVLWWII
MRWWD \KGHQPXNDLVXXV WRWHXWXLVL VXXQQLWWHOXVVD

7DXOXNNR  6)6 (1 VWDQGDUGLQ RVDW
6WDQGD U (Q 6LVIOW|
+ <OHLQHQ

I+

ODWHULDDOLW
6XXQQLWWHOX MD ODVNHQWD
9DOPLVWXV MD DVHQQXYV
7TDUNDVWXV MD WHYWDXV

/ILVIYDDWLPXNVHW KDXGDPDWXOOH SXWNL
2KMH \KGHQPXNDLVXXGHQ |DUYLRLQWL SU
ILVIYDDWLPXNVHW DOXPLLQL MD DOXPLLQ]I

SXWNLVWROOH

I+

I+

I+

I+

I+

I+

2VD *+ WRLPLL RKMHHQD NDQQDNNHLGHQ VXXQQLWWHO
VWDQGDUGLQ 6)6 (1 OLLWWHLVLLQ % MD & MRLWD YRL
QLWWHOXVVD 36. VWDQGDUGLVRLGXW NDQQDNNHHW QRXG]|

3XWNL MD NDQQDNRLQWLOXRNDW

<OHLVHVWL WHROOLVXXVSURVHVVLQ YLUWDXVWHNQLQHQ F
PLRRQ NXOOHNLQ YLUWDDYDOOH DLQHHOOH VRSLYDQ YLUW
YIW YLUWDXVYDVWXNVHW 3XWNLOXRNND PIIULWHWIIQ DLQ
NDOOH MRWWD SXWNLVWRQ NRPSRQHQWLW VRYHOWXYDW
vDDQ YDOPLLNVL PIITULWHOW\MI MD PLWRLWHWWXMD SXWN
MRXWXD PIHULWWHOHPIIQ XXVLD SXWNLOXRNNLD 8XVLOOI



QRXGDWHWWDYD VWDQGDUGLHQ DVLDNNDDQ QLPHIPLVRKM
vV o+

SXWNLOXRNND PIHULWWII VDPDVVD SXWNLOLQMDVVD ROHYL
WHULDDOLW 3XWNHQ VHLQIPIYDKYXXV RQ PITULWHWW\ SXW
DOXHWWD YDVWDDYDNVL 3XWNLVWRQ RVLD RYDW PXXQ P
KDDUDW 3XWNLOXRNDQ PHUNLQWI VLVIOWII QLPHQ VWDQG
DUYRQ EDU PDWHULDDOLWXQQXNVHQ VHNI OLVIWXQQXNYV
SXWNLOXRNDQ PHUNLQQIVWI 36. NIVLNLUMD \Y *

Esimerkki: Putkiluokka P3K 4233 E 16 H1 A

MNirmi

Standardi

EM-viite

Mimellis-paine

Materiaalitunnus

Lisatunnus

.XYD (VLPHUNNL SXWNLOXRNDQ PHUNLQQIVWI 36. NIVLNLI

3XWNLOXRNNLHQ PDWHULDDOLWXQQXV PITUINW\\ SXWNHVVD
ROHYDQ PDWHULDDOLQ PXNDDQ 1ILGHQ WXQQXVWHQ SIIND
NRVVD 7XQQXNVHW MDHWDDQ YLHOI WDUNHPPLQ VHRVDL
(VLPHUNNLQI .XXPDOXMLVWD RYDW & .XXPDOXMD VHRVWDF
PRO\EGHHQL & &UOR VHRVWHLQHQ WHUIV NURPL PRO\
Y,



7TDXOXNNR SXWNLOXRNNLHQ PDWHULDDOLWXQQXVWHQ Sl
ODWHULDDOL 7TXQQXV
9DOXUDXGDW $

6HRVWDPDWWRPDW

WHUINVHW %

XXPDOXMDW WHU|INVHW &
TXOHQNHVWIYIW WHUINVHW
9HG\Q NHVWIYIW WHUINVHW (
ANOPIVLWNHIW WHUINVHW )
BONRSLQQDOWD SLQQRLWHWXW V*HUINVHW
5XRVWXPDWWRPDW WHUINVHW +
(L UDXWDPHWDOPLW
. HVWRPXRYLW /
%HWRQLW 0
.HUDDPLW 5
IXMLWHPXRYLW 6
0XXW =

3XWNLNDQQDNNHHW OXRNLWHOODDQ 3(' OXRNLWXNVHQ P XN
QDNNHHQ RQ YDVWDWWDYD YDDWLYDPSDD NDQQDNRLQWL
RPDDYLOOD SXWNLVWRLOOD RQ \KWHLVLI NDQQDNNHLWD ¢

7DXOXNNR .DQQDNRLQWLOXRNDW
3XWNLVWRQ 3(' OX .DQQODNRLQWLOXR
11 6
19 6
., HL OXRNLWHOWX 6

N ND

6LVIOWII MIVHQYDOWLRQ NIN\WWIPIQ K\YIQ NRQHSDMDNI\WIQ

9DOPLVWDPLVHQ \KGHQPXNDLVWDPLQHQ YRL DVHWWDD NDQ

NLOXRNND HGHOO\WWILV

L 6)6 (1 Vv



SXWNLVWRVVD MD NDQQDNNHLVVD NI\WHWWIYIW PD

.DQQDNNHLVVD NIN\WHWWIYLHQ PDWHULDDOLHQ RQ ROWDYD
PXNDLVLD 3XWNLVWRQ NDQVVD NRVNHWXNVLVVD ROHYDW F
WHULDDOLQ PHWDOOXUJLVLLQ RPLQDLVXXNVLLQ 6RYHOWX
YDOLQQDVVD (1 VWDQGDUGLQ YDDWLPXVWHQ WXOHH
SXWNLVWRRQ KLWVDDPDOOD 6)6 (1 \Y

SXWNLVWRQ MRXVWRDQDO\VL

-RXVWRDQDOWVLQ WDUNRLWXNVHQD RQ WDUNDVWHOOD S:
NXRUPLWXVWLODQWHLGHQ DLNDQD (UL NXRUPLWXVWLODC
NIWWW|RORVXKWHHW $QDO\VL PDKGROOLVWDD P\|V SXWNL
NDVWHOXQ \NVLWWILVLOOH NDQQDNNHLOOH (OOHQEHUJHU
WIRORVXKWHHW WDUNRLWWDYDW QRUPDDOLD NI\WW|WLOD!
PDDOLVWD WLODQWHHVWD WRLVHHQ 6)6 (1 PXNDDQ
NHQQDVVD RWHWDDQ KXRPLRRQ VHXUDDYDW WHNLMIW 6)6

VLVILQHQ MD WDL XONRLQHQ SDLQH

SXWNLVWRQ SDLQR

HULVW\NVHQ SDLQR

VLVIOO|Q SDLQR

OIPS|ODDMHQHPLQHQ

NDQQDNRLQQLQ UHXQDHKGRW

MRXVL MD YDNLRYRLPDNDQQDNNHLGHQ YDLNXWXV
NLLQWRSLVWHLGHQ NDQQDNNHLGHQ MD OLLWW\YLHQ C
HVLMIQQLW\V

UDNHQQXVWHQ SDLQXPLQHQ

SXWNLVWRQ MRXVWDYXXVDQDOWVL VXRULWHWDDQ 6)6 (1
MIUMHVWHOPI DQDO\WRLGDDQ RWWDHQ KXRPLRRQ SXWNLVW



OIPS|IODDMHQHPLQHQ WDL VXSLVWXPLQHQ 3XWNLVWRQ R!
MRXVWDYXXGHQ RVDOWD

MIQQLW\NVHW HLYIW \OLWI VXXQQLWWHOXQ UDMD DUYR
MIQQLW\VWHQ YDLKWHOXYIOL HL \OLWI VDOOLWWXD MIC
VROPXSLVWHLGHQ UHDNWLRYRLPDW HLYIW YDKLQJRLW
HLNI SXWNLVWRRQ OLLWW\YLI ODLWWHLWD

SXWNLVWRQ VLLUW\PIW S\V\YIW VDOOLWXLVVD UDMRLYV

6)6 (1 Vv (OOHQEHUJHU HW DO \Y

<OHHQVI SXWNLVWRVXXQQLWWHOLMD KXROHKWLL MRXVWD
PXXWRNVLOOD MD MRXVWDYLOOD OLLWRNVLOOD (VLPHUN
NINWUIW WDLYXWXNVHW MD SXWNLOLQMDXNVHQ VLLUURW 6

.DQQDNRLQQLQ UHXQDHKGRW

<OHLVHVWL NDQQDNNHHW HVLWHWIIQ PDWHPDDWWLVWHQ |
QDDWWLHQ X Y MD Z MIUMHVWHOPIVVI 7/00|LQ YRLPLOOD 1
ULLSSXYXXVVXKGH MD VDPD SIWHH P\|V PRPHQWWLHQ VH!
PDWHPDDWWLVHW IXQNWLRW RQ HVLWHWW\ WDXOXNRVVD

DVWHWWD VLOOI NDLNNL NXXVL YDSDXVDVWHWWD VLLUW\

OLLNNHHOQ 6)6 (1 Vv + 3HQJ 3HQJ Vv
7DXOXNNR .DQQODNNHLGHQ PDWHPDDWWLVHW IXQNWLRW
YXQNW I X DNVH Y DNVH Z DNVHIOL
9RLPD >1@ )x ¥ )z
ORPHQWWL >10x@ Oy 0z
6LLUW\PI >PP & Y
.LHUW\P]| >U @X Y




.DQQDNHYIOLW

6XXQQLWHOOXOOD NDQQDNHYIOLOOI S\ULWIIQ YDLNXWWDPEC
SXPLLQ MD MIQQLW\NVLLQ 6XXQQLWHOWX NDQQDNHYIOL P
SXWNLVWRQ RPDQ SDLQRQ WDUNDVWHOXQ HULNVHHQ &)

VWDQGDUGL WDXOXNRL NDQQDNHYIOHMI SXWNHQ QLF
VHLQIPISDNVXXGHQ PXNDDQ (ULNRLVNDQQDNNHLGHQ NRKC
ROOD WDXOXNRLWXD DUYRD VXXUHPSL MROORLQ NDQQDNH
OLHQ WDXOXNRLGXW VXRVLWXVPLWDW SHUXVWXYDW SXWN
DUYRLKLQ

.DQQ@DNHYIOL YRLGDDQ PIIULWWII NDKGHOOD HULODLVHOOD
HOL QLYHOHOOLQHQ VHNI MI\NNI WXHQWD 1LYHOHOOLVHVYV
LOPDLVWD DOOD HVLWHW\OOI \KWIO|OOI MRNXWD RQXUIDQV N
VDOOLWWX WDLSXPD SXWNHOOH RQ WLHGRVVD .DQQDNHYI
WRLVHVWD \KWIO|VWI
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PLVNI NDQQDNHY(IOIWPBWRH@LDDOLQ NLPPRFMRGXXER PH DAV L
>SPP@T MDWNXYD NXRU ULWXWD SIXPP@>PREQQLW\V >03D@
MD WDLYXWXV@DVWXV >PP

ILYHOHOOLVHVWL SILVWIIQ WXHWXQ SXWNHQ WLODQQH HVL
(OOHQEHUJHU HW DO Voo



.XYD O9DSDDVWL WXHWWX SXWNL 36. NIVLNLUMD \Y

7THRUHHWWLVHVWL DMDWHOWXQD MI\NIVWL WXHWXOOH SXV
HVLWHWW\MHQ \KWIO|LGHQ DYXOOD
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1RUPDDOLVWL SXWNLVWRLVVD HL HVLLQQ\ NDKWD MI\NNII |
RVXXGHOOD .DQQDNHYIOL YRLGDDQ UDWNDLVWD HVLWHW\L
NIVWL WXHWXQ SXWNHQ WLODQQH HVLWHWW\ NXYDVVD K
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.XYD -IWNIVWL WXHWWX SXWNL 36. NIVLNLUMD \%
6)6 (1 PXNDLQHQ VXXULQ/VBIOWLWWHWA | R DSDIDVMNHHW DO/LD L P

SHQVRLGXLOOH SXWNLOOH MRLVVD HL ROH YHWRWDQNRMEL
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PLVUI RKMDXVNHUURLQ WDUNDVWH®WDFN R D@D AT RV D
PXXVNHUURIGXUMDKGXVYRLPD >1@

URQ SXWNHQ PROHPSLHQ SILGHQ ROOUWR®YD Q LSYXHADNHHOMD L \
WRLVHQ SIIQ ROOHVVD QLYHOHOOLVHVWL SIIVWIIQ WXHWW>
VH UIRQ NXQ PROHPPLVVD SILVVI RQ DNVLDDOLQHQ RKMI
YDVVD 6)6 (1 Voot

;75,,; B - 10 ?'é” ;J p =07 f =05

.XYD SXWNLVWRQ RKMDXVNHUWRLPHW HUL RKMDXVWDSD X

3XWNLVWRQ NDQQDNRLQWL

3XWNLVWRQ NDQQDWXV VLVIOWII SXWNLVWRQ NLLQWRSLVW
RKMDXNVHW ULSXVWXVNDQQDWWLPHW ODLWHOLLWIQQIW
WLPLHQ NDQQDWXVYRLPD YRL PXXWWXD PDNVLPLVVDDQ
SDD PXXWRVWD .DQQDWWLPHW YRLGDDQ MDNDD VWDQGDU
NHLVLLQ 6WDQGDUGLVRLGXLOOD WDUNRLWHWDDQ WIVVI W
PDQNDQWRN\N\ RQ WHVWDWWX MD QH RQ OXHWWHORLWX I
Vv Vv (VLPHUNNLQI NDWDORJLVWD WRLPLL 36. Vv
'1 NRUNHDW OLXNXNDQQDNNHHW

.DQQDNNHLGHQ VXXQQLWWHOX GHWDOMLWDVROOD YDDWLL
RWHWDDQ KXRPLRRQ 3LVWHPILVHW NXRUPLWXNVHW SXWNF
SDLNDOOLVLLQ SODVWLVLLQ PXRGRQPXXWRNVLLQ 6XXQQL)\
SIWLODVWD NDQQDNNHHOOH NRKGLVWXYDVWD NXRUPLWX?



NRKGDVVD (GHOOI PDLQLWXW WLHGRW RYDW VDDWDYLOOI
VLVWI 6)6 (1 Vv * 3DULVKHU S5KHD Vv *

.DQQDNRLQQLQ WHKWIYI MD WRLPLQWD

. XWHQ DLHPPLQ PDLQLWWX NDQQDNRLQQLQ WIUNHLPSIQI W
QRD MD VLVIOW]|lI VHNI SXWNLVWRQ NXRUPLWXNVLD YDVWD
NXRUPLWXNVLD NDQQDNRLQQLQ VXXQQLWWHOXVVD .DQQD!
OIPS|OLLNNHLWI MRWWD OIPS|ODDMHQHPLVHW HLYIW DLKH
NHLOOH WDL SXWNLVWROOH (VWHWWIYIW OIPS|OLLNNHHW
YDLNXWWDYDW HVWHW\Q OLLNNHHQ VXXQQDVVD (VLPHUNN
QLVWD HVLWHWW\ NXYDVVD

[

“ fm] h'

| W.MW

. XYD OHWVI )LEUH 2\ Q HULVWHWW)\ MD NDQQDNRLWX WHF
NDQQDNHYIOL SXWNLVLOODQ KRULVRQWDDOLHQ VHNXQGIIL



ILVINVL SXWNLVWRQ NI\W|QDLNDLVHW WLODQWHHW VHNI SU
PLRLWDYD NDQQDNRLQWLD VXXQQLWHOOHVVD 3XWNLVWRLE
PDOWD YDLNXWWDYLVWD SDLNRLVWD MRV NDQQDNH MRXG)>
PDOOLVLVWD V\LVWI HL QLLQ RSWLPDDOLVHHQ SDLNNDDQ
NXRUPLWXNVHW PXXQ PXDVVD SXWNLVWRQ SDLQHLVNXW |
YIUIKWHO\W YDURYHQWWLLOLHQ DYDXWXPLQHQ WXOHH R\
NLHQ NDQVVD 36. NIVLNLUMD \Y

3ULPIIUL MD VHNXQGIIULNDQQDNH

SBULPIITULNDQQDNNHHOOD WDUNRLWHWDDQ SXWNLVWRRQ NL
SXWNLVDQND OLXNXMDOND MRND NLLQQLWW\\ WDL WXNH
ULNDQQDNNHHOOD WDDV WDUNRLWHWDDQ SXWNLNDQQDNN
VLLQ .XYD 36. NIVLNLUMD \Y

Primaarikannake g Primaarikannake

o

Sekundaarikannake

Sekundaarikannake

.XYD D /LXNXNDQQDNH E SXROLQHQ S\VW\VXXQWDLQH
v



(ULODLVLD NDQQDNHUDNHQWHLWD RQ ROHPDVVD YDOWDYD
NDQQDNH MRVWD RQ PDKGROOLVWD WHKGI RKMDXVNDQQD!
WDNNDLVHOOH SXROHOOH .XYDQ WDSDXNVHVVD SXROLQH
NRUNHDOOH OLXNXNDQQDNNHHOOH 36. Q HULODLVLD NDQQ

2KMDXNVHW MD NLLQWRSLVWHHW

2KMDXNVHW MD NLLOQWRSLVWHHW HVWIYIW MD RKMDDYDW S
.LLQWRSLVWH HVWII OLLNNHHQ SXWNHQ SLWNLWWILV VHNI
WIl OLLNNHHQ YDLQ SRLNLWWDLVVXXQQDVVD 2KMDXVNDQQ

MD SXROHLVHW RKMDXNVHW 7RLVLQ VDQRHQ RKMDX"
VLYXOOD MD SXROWHQ OXNXPIIlUIl NHUWRR OLXNXMDONRMHC

.LLQWRSLVWHHVVI SULPIITULNDQQDNH KLWVDWDDQ VHNXQGI
SXWNLVDQNDDQ HVWHWIIQ KLWVDDPDOOD ULLWWIYI PIIUI HV
MDNDD M D SXROLVLNVL WMWSHLNVL MROORLQ OL>
PLHQ NDQWRN\N\ NDVYDD .XYD $NVLDDOLUDMRLWLQ HC
WRSLVWHHNVL 6H VDOOLL SXWNHQ OLLNNXD SRLNLWWDLW)
NHHQ 36. NIVLNLUMD vV %

(VWRSDORMD NI\WHWIIQ NLLQWRSLVWHLVVI RKMDXVNDQQD
SDORMHQ OXNXPIIUI PITUINWA NDQQDNNHHVHHQ NRKGLVWXY
RKMDXVNDQQDNNHLGHQ NLWNDYRLPDVWD /LLNH YRLGDDQ |
HVWRSDODW NLLQQLWHWIIQ VDPDOOH SXROHOOH VDQNDD |
NLUMD \% vV %
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vapaa liike / ; |

free movement
h

.XYD (VWRSDODW \NVLVXXQWDLVWD OLLNHWWI| UDMRLWMW
VLNLUMD AR <

SLLSSX MD MRXVLNDQQDNNHHW

7RLQHQ \OHLVHVWL NI\WHWW\ NDQQDNHW\WSSL RQ ULLSSXNI
NDQOQDNHWWD PXWWD WXNLSLVWH VLMDLWVHH YDVWDSXR(
ODLWRVWHQ VLVIWLORLVVD NXQ WXNLUDNHQWHHW VLMDLW
ULSXVWHWWXD HVLPHUNLNVL SXWNHVWD NDXNDQD ROHYDI
NHQWHHW VLLV ULSXVWHWDDQ XVHLQ ROHPDVVD ROHYLLQ
YLWD S5LLSSXNDQQDNNHHW HLYIW P\|VNIIQ YDLPHQQD \KWI|
YIUIKWHO\LWI NXLQ OLXNXNDQQDNNHHW 36. NIVLNLUMD

-RXVLNDQQDWWLPLD NI\WHWIIQ SDLNRLVVD MRLVVD NDQQ
VXXQWDLVWD OLLNHWWI .XYD 7100|LQ YDLQ MRXVLNDGC
NHLWD RQ ROHPDVVD NDKWD W\WSSLI OLQHDDULQHQ MRXV
PILVHVVI MRXVLYRLPD RQ YHUUDQQROOLQHQ OLLNNHHQ VX;
YRLPDNDQQDNHWWD HL WDDV ROH VWDQGDUGLVRLWX 36.

.DQQDNHUDNHQWHHW 36.

36.Q NDQQDNHUDNHQWHHW RQ HVLWHWW\ \NVLQNHUWDLVW
VIOWIlI P\|V SLLUURVPHUNLW LVRPHWULVLVVI SXWNLVWRS



HULODLVWHQ NDQQDNHUDNHQWHLGHQ \KGLVWHO\Q $LHPPL
NXYLVVD M D

.XYD .DQQDNHUDNHQQH SLLUURVPHUNNL D SXROLQH!
36. NIVLNLUMD A -



.XYD .DQQDNHUDNHQQH SLLUURVPHUNNL D ULLSSXND(
NLUMD vV

(ULW\WSSLVWHQ NRKWHLGHQ NDQQDNRLQWL

.DQQDNRLQWLSLVWHLGHQ VLMRLWWHOX PIUINW\\ XVHLQ \PS
NDQQDNRLQWLYIOLW HLYIW WRWHXGX 7DUYLWWDHVVD RQ
NRLQQLQ OLLWWIPLVWI YDUWHQ 3XWNLVWRQ OIPS|OLLNH
SXWNLVWROOH /IPS|OLLNHKGLQQIQ NRPSHQVRLPLVHOOH



SDLVXQWDOHQNNLI PLNI YDDWLL P\|V XVHLQ HULOOLVHQ W
WXOHH DLQD PLWRLWWDD WXNLUDNHQWHHQ NDQWRN\N\\Q
\Y

.XYD SXWNLVWRQ SDLVXQWDOHQNLW HULOOLVUDNHQWHI
WDDOOD OHWVI )LEUH

8VHLQ UDNHQQHWWDYLLQ EHWRQLUDNHQWHLVLLQ S\ULWIIQ
NLNDQQDNNHLGHQ NLLQQLW\V RQ PDKGROOLVWD 7HUIVUDI
WHLVW\] UDNHQQHVXXQQLWWHOXQ NDQVVD RQ YIOWWIPIW|C
OLVHVWL MD WHNQLVHVWL WRLPLYDNVL $OOH OLVWDWWX
QLW\VWHQ VXXQQLWWHOXVVD 36. NIVLNLUMD v

(SINHVNHLQHQ SULPIIULNDQQDNNHHQ NLLQQLW\V VHN.
YIIQW|UDVLWXVWD VHNXQGIIULOOH

SLVWLNNRUDNHQWHHQ GLDJRQDDOLVLWHLVLLQ HL ROH
NIOL NDQQDNNHHQ YIOLWWIPIW YRLPDW RYDW PHUNLWYV

$ONNXULPDLVHW NLLQQLW\NVHW EHWRQLSDONLQ DODS



LLQQLWHWWIHVVI NDQQDNNHLWD EHWRQLUDNHQWHLVLLQ
DQNNXULSXOWWHMD NLLOD DQNNXUHLWD MD YDDUQRMD VI
QDVVD XSRWHWXLOOD YDDUQRLOOD MD YDOXDQNNXULNLVN
YDOXD 7HUIVUDNHQWHLVLLQ NLLQQLWHWWIHVVI K\|G\QQHMW
WRNVLD 6)6 (1 Voot

.DQQDNRLQQLQ YDXULRLWXPLQHQ

3XWNLHQ WDL NDQQDNNHLGHQ YDXULRLWXPLQHQ YRL MRKW
DMRLKLQ KHQNLO|VW|YDKLQNRLKLQ MD DLKHXWWDD YDKLQ
YDOPLVWHWWXQD VIIGHWW\QI MD KXROOHWWXQD NDQQDNI
NLVWROOH PLNI YRL MRKWDD NDQQDNNHHQ WDL SXWNHQ S
NHHQ YDXULRLWXPLQHQ YRL P\|V MRKWDD NDQQDNHYIOLQ |
SXWNLVWRD NDQQDNRLQWLSLVWHHVWI VXXQQLWHOOXVWL

NDQQDNNHLVVD $OOH OLVWDWWX NDQQDNNHLVVD KDYDLW!

3HUXVDLQHHQ KHLNNHQHPLQHQ NLLKW\QHHQ NRUURRVL
+LWVDXVYLUKHLVWI VIQW\QHHW DONXVIU|W
IIVIWWIYIVWI NXRUPLWXNVHVWD VIQW\YIW DONXVIU|W

<OLNXRUPDQ DLKHXWWDPD OLLWRVNRKWLHQ OLLDOOLC
WHQ NDVYDHVVD

ODKGROOLVLD V\LWI QILOOH YRLYDW ROOD NHKQR DVHQQ?>
NXRUPDW KILUL|W YDKLQJRW PXXDOOD SXWNLVWRVVD SX'
NDLVHW G\QDDPLVHW NXRUPLWXVWLODQWHHW 0D\ \Y

DLNDLVLOOH G\QDDPLVLOOH NXRUPLWXVWLODQWHLOOH RY
NHUDNHQWHHQ KLWVDXVOLLWRNVHW VHNI OHY\RVLHQ MD S



.DQQDNRLQQLQ GRNXPHQWRLQWL

.DQQDNNHLGHQ YDOPLVWDMDQ RQ WXRWHWWDYD RVWDMDF
PLVWHWXW NDQQDNNHHW YDVWDDYDW 6)6 (1 VWD Q
NLNDQQDNNHLVWD 6WDQGDUGL VLVIOWII WDXOXNRQ /LLWEF
YLVVI NXOOHNLQ NDQQDNRLQWLOXRNDOOH 6 6 6)6 (1



5DNHQQHDQDO\WVLW

71VVI NDSSDOHHVVD NIVLWHOOIIQ NDQQDNNHLVLLQ OLLWW!
7\] SDLQRWWXX HULW\LVHVWL )(0 ODVNHQWDDQ MD ODVNHC(
NDQOQDNNHLGHQ NXRUPLWXVWLODQWHLVWD ODVNHQWDPDC
GHQ RPLQDLVXXNVLVWD PXXQ PXDVVD MI\NN\W\WVW MRXVWDPL
WHWIIQ $16<6 :RUNEHQFK RKMHOPLVWRD

(OHPHQWWLPHQHWHOPI

(OHPHQWWLPHQHWHOPIQ HOL )(0 DYXOOD YRLGDDQ WXRWMW
VHQ NDSSDOHHQ PDWHULDDOLRPLQDLVXXGHQ WDL NXRUP
GDDQ PXXQ PXDVVD UDWNDLVWD UDNHQWHLVVD LOPHQHYLI
WDXNVLD +LHWLNNR \Y, )(O RQ SXWNLNDQQDNHUDN
WDUNRLWXNVHQPXNDLQHQ W\INDOX 7IVVI W\|VVI UDNHQWH I
GHQ N\WN|VNRKGLOOD HOL VROPXSLVWHLOOI (OHPHQWWLYV
GHQ DYXOOD YRLGDDQ PXRGRVWDD MIQQLW\VMDNDXPD MD N
SDNVXXGHQ \OL

-IQQLW\VWHQ ODVNHQQDVVD HOHPHQWWHMI YRLGDDQ NXY
MRWND PXXWWDYDW NXRUPLWXNVHQ YDLNXWXNVHVWD PXR
(OHPHQWWHMI YRLGDDQ VLLVY NXYDWD WDVDSDLQR\KWIO|LO
SLVWHLGHQ NRRUGLQDDWWLHQ MD PDWHULDDOLRPLQDLYV XX
MRND WDDV \KGLVWHWIIQ NXRUPLWXNVHHQ 7IWHQ YRLGDD
VLLUW\PLI 1ILGHQ VLLUW\PLHQ DYXOOD YRLGDDQ UDWNDL
+LHWLNNR Vv )(0 DYXOOD VXRULWHWWDYDQ )( DQDC
DVWL NXYDVVD



.XYD ) DQDOWVLQ YDLKHHW

)(0 K\|G\QQHWWIHVVI WXOHH ' PDOOLVWD OXRGD )( PDOOL
WDUNRLWXNVHQD RQ NXYDWD XVHLWD HUL SDUDPHWUHMD \
VLQNHUWDLVWDD NRKWLD MRLGHQ WXORNVLOOD HL ROLVL
QDNNHLGHQ WDSDXNVHVVD WXWNLWWDYLD SDUDPHWUHMD

3XWNHQ MD OLXNXMDODQ NRRW
3XWNLVDQJDQ SURILLOL
3XWNLVDQJDQ MD OLXNXMDODQ YIOLQHQ OLLWRYV

<NVLQNHUWDLVWXV 3\|UHIW QXUNDW HVLP 8 VDQND F

TXWNLWWDYD UDNHQQH RQ YHUNRWHWWDYD HOHPHQWHLNV
NIWWWI\W\PLQHQ NXYDLVL QXPHHULVHVWL WDYRLWHOWDYLLCL
YDUWHQ HOHPHQWWLWMWSLNVL YDOLWDDQ VROLGLHOHPHQW
ORNVHW KDOXWDDQ WDUNDVWL 7LKHQQ\V WDSDKWXX HOHP
ULW\V YDLNXWWDD VXKWHHOOLVHVWL UDNHQWHHVVD SDLN|
Vv * SHXQDHKGRW MD UDNHQWHHOOH DVHWHWWDYDW
PDQ UHDOLVWLVHVWL MRWWD HOHPHQWWLPHQHWHOPIOOI
YHUWDLOXXQ P\|V WAWSSLNRNHLGHQ NDQVVD 6)6 (1



WDSDXV PLVVI SULPITULNDQQDNH KLWVDWDDQ VHNXQGIIULN
NHHOOH DVHWHWDDQ S\YW\VXXQWDLQHQ NXRUPLWXYV

$QDO\WVLQ OXRQQH RQ XVHLQ VWDDWWLQHQ MD OLQHDDUL
NLPPRNHUURLQ S\V\\ YDNLRQD MIQQLW\VWHQ RQ S\V\WW|
NXRUPLWXNVHW RYDW YDNLRLWD 2Q PDKGROOLVXXV P\|V \
ORLQ NLPPRPRGXXOL WDL MRNLQ PXX RVD PDOOLVWD HL N
PDKGROOLVXXV WHKG|I DQDO\WVHMI G\QDDPLVLOOH NXRUPL\
YIVIPLVOXMXXWWD WDL YIUIKWHO\l +LHWLNNR Vv

71VVl W\|VVI UDNHQWHLWD WXWNLWDDQ OLQHDDULVHQ NLP
UDNHQWHLOOH VDDGDDQ VHO Y)¥gHW W NI UMLX XYWV IQV V B IOV 0@ MY/

9RQ OLVHVIQ YHUWDLOXMIQQLW\V

-IQQLW\VK\SRWHHVHLVWI \OHLVHVWL NE& iHWRWN DR § XWRY W D\
UDNHQWHHVVD LOPHQHYII \KGLVWHWW\l QRUPDDOL MD OHL
QLW\NVHQ PIIULW\VSHUXVWH WXQQHWDDQ P\|V QLPHOOI Y
WHHVL +LHWLNNR Vv

9RQ OLVHV YHUWDLOXMIQQLW\VDUYRW PDKGROOLVWDYDW |
WDLOBHHMWHQWHHVVD LOPHQHYLLQ MIQQLW\NVLLQ 9HUW
WIIPLVHQ PXUWXPLVHQ WDUNDVWHOXXQ MD PDKGROOLVWHO(
WDPLVHHQ MRWWD YRLGDDQ WRGHWD WHKW\MHQ PXXWRVW
WIHVVI WXOHH NXLWHQNLQ PXLVWDD HWWHL ROH MIUNHYI
VHHVVI RQ \NVLWWILQHQ MD KDUYLQDLVHQ VXXUL NXRUPLW
QHQ NXRUPLWXVWLODQQH YRLVL DLKHXWWDD \OLVXXULD P
YDLNXWWDD PXXQ PXDVVD UDNHQWHHQ WRLPLQQDOOLVXXW



ORQLDNVLDDOLVHQ MIQQLW\VWLODQ YHUWDDPLQHQ \NVLDN
PogasNI\WWIHQ 3IIDVLDOOLVHW DNVHOLW MD QRJ4RRDOLMIQQ
WIO| RQ HVLWHWW\ VHXUDDYDNVL

.XYD 3IIMIQQLW\NVLI YDVWDDYDW DNVHOLW MD QLLGHQ

. 5 ———= — —
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PLV&I& & RYDW UDNHQWHHQ QRUPDDOLMIQQLW\NVHW SIIMIC
MD VXXQQLVVD 'RZOLQJ V

2UWRJRQDDOLVHVVD WRLVLQ VDQRHQ NRKWLVXRULHQ DNV
\KWIO| YRLGDDQ HVLWWII P\|[V VHXUDDYDOOD WDYDOOD 'R.
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PLV&IRQ [ DNVHOLQ VXXQW D BEQRI® \QIRN\PHMIOY. M MX@AWMDVQHQ ¢
QLWA\RQ | DNVHOLQ VXXQWDLQRQ RRUPDRQ LOH QIR VM IQ QL
\] WDVRQ OHLN NRXR/M [Q QLDNR'Q MBILNNDXVMIQQLW\V

.RKWLVXRULHQ DNVHOLHQ MD WDVRMHQ WDSDXV HVLWHWW
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.XYD 2UWRJRQDDOLVHW DNVHOLW MD WDVRW VHNI QLLG

3DLNDOOLVWHQ MIQQLW\VNRPSRQHQWWLHQ PII!

3DLNDOOLVWHQ MIQQLW\VNRPSRQHQWWLHQ PIIULW\NVHHQ
QHWHOPII MRND RWWDD KXRPLRRQ NDLNNL OLLWRNVHVVD |
YXXVNRKGDW OXNXXQ RWWDPDWWD KLWVLQ UDMDYLLYDOOI
KHXWXYDD HSIOLQH DD Ug/MLD VKX VSB WHMMD IWRPLIRRQ P\|WII
YDXULRNULWHHULQI 5D N&QRGHWOWDIDQ MIMQDLIQMXYPQ OL
QHRVDQ SDNVXXGHQ \0& ; NMPRWBXMRWNKIEMYRRYD/\NVHVWI
1LHPL .HPSSL Vv 1LHPL Vv 7IVVI W\|VVI MIQQC
GDUGLQ 6)6 (1 OLLWWHHQ & PXNDDQ MRND HVLWHOOII
WHLVVI MD
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.XYD 5DNHQWHHOOLVHQ MIQQLW\NVHQ PHQHWHOPI

A

& M&@ VDDGDDQ PIIULWHWW\l OLQHDULVRLPDOOD MIQQLW\V!
& RQ UDNHQWHHQ NHVNLR4IWDRIBH@MI SRLMWNWDNOQMDNDXPD:
1LHPL .HPSSL v 1LHPL Vv /HY\Q SDNVXXGH
W\A\VMDRIFXPDULWHWIIQ )(0 DYXOOD VXRULWHWWDYDOOD )( I
WDLYXWXVMIQQLW\V VHNI UDNHQWHHOOLQHQ MIQQLW\V RY

NDLVHVWL
& L—zirpé:T;@T
PLVWI WDUNDVWHOWDYDQ OHY\RVDQ SDNVXXV >PP@

" P
&L—i &T@FTA@T

1LHPL .HPSSL \Y 6)6 (1 \Y



,OPDQ HSIMDWNXYXXVNRKWLD NXYDQ WLODQWHHVVD YDL
VLOOI WDLYXWXVMIQQLW\VWI HL VI\QW\LVL YHGRQ WDSDXNYV
PHQLVL WDLYXWXVMIQQLW\VWI LOPDQ HSIMDWNXYXXVNRKW
WHWWX 1LHPL .HPSSL \Y 1LHPL \Y

*HRPHWULDQ HSIMDWNXYXXVNRKGDW HVLPHUNLNVL KLWVL)
QDLVXXGHW MD PXRWRYLUKHHW YRLYDW DLKHXWWDD UDNH
ULDQ RPLQDLVXXNVLHQ YDLNXWXVWD QLPHOOLVMIQQLW\NYV
RSLQ NDDYRLOOD .XYD MRQND YXRNVL HOHPHQWWLPH
PHQHWHOPI RYDW VXRVLWHOWDYLD 5DNHQWHHOOLVHQ MI(
VLLQ MRLVVD NRPSOHNVL JHRPHWULD HVLPHUNLNVL OLXN
VHQ PIHTULWWIPLVWI 1LHPL .HPSSL \Y * 1LHPL

M “Leikkausviive

F
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i ) pakeskinen liitos
viéristyminen epajatkuvuus
.XYD (VLPHUNNHM|I UDNHQWHLGHQ PDNURJHRPHWULVLVW

MDWNXYXXVNRKGLVWD QLLGHQ MIQQLW\VNHVNLWW\PLVWI

3ULPIIUL MD VHNXQGIIULMIQQLW\V

3ULPIIULVHOOI MIQQLW\NVHOOI WDUNRLWHWDDQ MIQQLW\V
YRLPLHQ MD VLVILVWHQ UDVLWXVWHQ YIOLOOH 5DNHQ



WXQQXVRPDLVWD SULPIIULMIQQLW\NVHOOH PLNIOL VH \OL!
WHHQ HVLP SXWNLNDQQDNH PLWRLWXV YRLGDDQ SHUXVV
OLOOD RQ ULLWWIYIVWL SODVWLVWD PXRGRQPXXWRVN\IN\I
HQQHQ SODVWLVHQ UDMDWLODQ DUYRD (OOHL QIPI HKGRW

NLPPRWHRULDQ PXNDLVHVWL .XYD 1LHPL vV ot
a) b)
| i 7 1 LT — ]
" éﬂ@ ({ g}
| - % ) ¥, e )
f
__vd fyd
.XYD (VLPHUNNLQI SDONLQ SRLNNLOHLNNDXV MRVVD S

NDXPDW D NLPPRWHRULDQ MD E SODVWLVXXVWHRULDQ PX

BHNXQGIIULMIQQLW\V RQ MIQQLW\VMDNDXPDQ RVD PLNI \O
MIQQLW\VRVXXWWD .XYD (OHPHQWWLPHQHWHOPIOO!I VL
SULPIIUL VHNI VHNXQGIIULMIQQLW\NVHW MD QLLGHQ HURW!
NXQGIIULMIQQLW\NVHW RYDW SDLNDOOLVLD MD VLWNHIVVI I
UDNHQQHRVDQ P\|GIWHVVI (VLPHUNNLQI VHNXQGIIULMIQQL\
QHY!I WDLYXWXVMIQQLW\V 1LHPL Vv

6WDQGDUGLQ 6)6 (1 OLLWH & MD ,,: VXRVLWXNVHW ,Q

HURDYDW WRLVLVWDDQ WHUPLVW|Q VHNI MIQQLW\VWHQ MD

VXRVLWXNVLQD WHUIVUDNHQWHLGHQ DQDO\WRLQQLVVD VHLI

NXQGIIULMIQQLW\VWHQNLQ NRPSRQHQWLW KXRPLRRQ MIQQ
OLLWH & /LLWH WDDV MDRWWHOHH MIQQLW\NVHW QL

NDDQ KXRPLRLPDWWD UDNHQWHLVVD LOPHQHYLI HSIOLQHLE
6)6 (1
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Sekundaarijannitys

Primaarinen kalvoj'annitys/

.XYD D 5HLIQ DLKHXWWDPD VHNXQGIIULMIQQLW\V E OIP
NXOPDYHWI\W\PIQ DLNDDQVDDPD VHNXQGIIULQHQ WDLYXWX

3XWNLNDQQDNNHLGHQ MIQQLW\VWDVRW

6WDQGDUGL 6)6 (1 PITULWWII YHUWDLOXMIQQLW\NV

Popal ¥:R E R;°E ua

PLVVI OHLNNDXVMIQQLW\V >03D@

6WDQGDUGL 6)6 (1 PITULWWII SXWNLNDQQDNNHHQ U
WXQ MIQQLW\NVHQ VHXUDDYDQ \KWIO|Q PXNDDQ

BL -<-%Aé

PLVMIVXXULQ VDOOLWVEX WRWHWLDDOBRR@ MDWRUDMD >03D

3XWNLNDQQDNNHLGHQ \NVLWWILVHW MIQQLW\VWDVRW MD Y
VDOOLWWXMHQ MIQQLW\VWHQ DUYRMD



7TDXOXNNR SXWNLNDQQDNNHLGHQ VDOOLWXW MIQQLW\NVFE

“IQQLW\V 1IRUPDDOLQ 6DWXQQDLY +ILUL[WLOPQWHHQ
WLODQWHH PDW NXRUPDW

DNVLDDO&MIQQLW\VI | |
NDOYRM&Q QLW\V
WDLYXWX&/MIQQLW\V | |
OHLNNDXVMIQQLW\V | |

YHUWDLOXMEQQLW\M | |
+XRP (L YLUXPLVDOXHHOOD NI\WHWWIYLOOH

ODDWWD WDL NXRULWHRULDOOD DQDO\VRLG/XLOOH
QRUPDDOLQ NI\WW|WL.@®DQWHHQsQXRUPDW
VDWXQQDLVHW N XR BRD WI &paQ |
KILULIWLODQWHHQ NyX@®RUPDW &gsQ |

NDNVLDNVLDDOLQHQ WDLYXWXV NDNVRLVV\PPHWULVHC
QRUPDDOLQ NI\WW|\WL.®DQWHHQsQXRUPDW
VDWXQQDLVHW NXREgRDWI €epal |
KILULIWLODQWHHQ NXRUPDW {446 |

6)6 (1 OLLWWHHQ & PXNDDQ MIQQLW\VWDVRMHQ W
/LLWH 6)6 (1 VAR

3 QI

3Q |

Q|

3 4Q |

PLV3%RQ \OHLQHQ SULPIIULRRRQ SDDONRMOQQHW\SULPIIULQHQ
3t RQ SULPIIULQHQ VBIRQ SWKFMUQ Q AGRWI YBINWQGMDLQHQ ND
MD WDLYXWXVMIQQLW\V

.DQQADNNHLGHQ NXRUPLWXVWLODQWHHW

XRUPLWXNVHOOD WDUNRLWHWDDQ UDNHQWHHVHHQ NRKGL
YRLYDW V\QW\I XVHLVWD OIKWHLVWI MRLWD NDQQDNNHLGHE
WHWWX NDDVX QHVWH OXPL OIPS|ODDMHQHPLQHQ WXX



. XRUPLWXNVHW RYDW W\WSLOOLVHVWL VWDDWWLVLD WDL G
WHHQ MRNDLQHQ RVD RQ WDVDSDLQRVVD XONRLVWHQ NXRL
WXNVHVVD YRLPD WDDV YDLKWHOHH DMDQ PXNDDQ /LVINVI
PLRLWDYD NXRUPLWXNVLD ODVXRMGDDIQVN DWW W NDHNH Y WRHLL
WLVVD HGXOOLVHVVD WDSDXNVHVVD OXNXDUYRD WDL |
36. Q PXNDDQ VWDDWWLVLVVD NXRUPLWXVWDSDXNVLVVD N
PXORLWDYD QLLQ WRGHOOLVHVWL NXLQ PDKGROOLVWD +L
Vv 3HQJ 3HQJ Vv

6WDDWWLVHVVD NXRUPLWXNVWLN@ DWIDIOL WDXDWVLO MVE Y WK\ R
DDOLQ P\|W{ WDOWPYXWDHRIURDDRQ PIITULWHOOI VHXUDDYDQ \K

AbabaxeUcqgodelyee

SL AéadaUcebpae@dalegiee

I9DUPXXVNHUWRLPHQ WXOHH DLQD ROOD VXXUHPSL NXLQ \N
YDUPDOOD SXROHOOD +LHWLNNR \% *

7\|[VVI UDNHQWHLOOH NRKGLVWXYDW XONRLVHW NXRUPLWX|

7TDXOXNNR SDNHQWHHOOH NRKGLVWXYDW XONRLVHW NXR

XRUPLWXNVH 9RLPDNRPSR 9RLPDNRPSRQHQWLQ VXXC
>1@ $16<6

3XWNHQ VXXQWDDQ $J6DO ] VXXQWD

3I\WWW\VXXQWDDOQ 9HUWLFDO \ VXXQWD

SRLNLWWDLVVXXQWDDY /DWHUDO [ VXXQWD

-RV NDQQDNNHHOOH NRKGLVWXX VDPDQDLNDLQHQ NXRUPLYV
NXRUPLWXV WXOHH WDUNLVWDD DOOD HVLWHW\Q \KWIO|Q
.RNRQDLVNXRUPLWXNVHQ RQ VLLV WI\WHWWIY| VHXUDDYD H

d éa 2% "
. E- E— Q séar
Cl@ixx ladixx Cypixx




SLWXXVVXXQWDLVHW YDDNDYRLPDW

.DQQDNNHHQ NLWNDYRLPD RQ WIUNHI PIITULWHWWIHVVI DNVL
QDNHUDNHQWHHOOH NRKGLVWXYD SLWXXVVXXQWDLQHQ HC
NXRUPLWXNVHQ VHNI NLWNDNHUWRLPHQ WXOR .LWNDQ DLI
QHPDVWD OXRGHQ NRUNHDPSLD MIQQLW\NVLI SXWNHOOH N
QDNNHHOOH 3HQJ 3HQJ Vv v

(6L (6@

SRLNLWWDLVVXXQWDLVHW YDDNDYRLPDW

$NVLDDOLVHQ OLLNNHHQ OLVINVL SXWNLVWR S\UNLL OLLNN
VXXQWDLQHQ OLLNH RQ PIIUINW\\ NDQQDNRLQQLQ W\WSLVWI
NHHVWI 3RLNLWWDLVVXXQWDLVHQ NXRUPLWXNVHQ WDSDXI
WIPIIQ SRLNLWWDLVVXXQWDLVHQ OLLNNHHQ 7RLVDDOWD R
VXXQWDLQHQ OLLNH HVWHWW\ MROORLQ NDQQDNNHHOOH |
VHVWL 3HQJ 3HQJ Vv v

-RLVVDLQ WDSDXNVLVVD WXNL MD NLWNDYRLPDW WXOHH |
NI\WWI\W\PIIQ OIPS|OLLNNHHVVIIQ HGXOOLVHPPLQ 7IPl WDS
MD VHNXQGIIULNDQQDNRLQQLQ YIOLQHQ OLXNXSLQWD WDL
VHLVHHQ NDQQDNRLQWLSLVWHHVHHQ 3HQJ 3HQJ Vv



S\WWA\VXXQWDLQHQ NXRUPLWXYV

9DOWDRVD NDQQDNHUDNHQWHLVWD RQ VXXQQLWHOWX NDQ
QLLGHQ NDSDVLWHHWWL SRLNLWWDLVVXXQWDLVWD NXRUF
.DQQDNNHHOOH NRKGLVWXYD S\VW\VXXQWDLQHQMNDXRUPLW
SXWNHQ SLWKWXKRRWP BQWXXVNXRUPD VLVIOWII SXWNHQ RI
ODLWWHLGHQ SDLQRQ VHNI XONRLVHQ NXRUPLWXNVHQ 80!
PXXQ PXDVVD OXPL MD MIINXRUPD VHNI SXWNHQ PDKGROOI
UILYIIQ WHUIVUDNHQWHHVHHQ 3HQJ 3HQJ v

L .M

*HRPHWULVHVWL MD PDWHULDDOLVHVWL HSIOLC

*HRPHWULVHVWL MD PDWHULDDOLVHVWL HSIOLQHDDULVWD
WHULDOO\ 1RQOLQHDU $QDO\VLV NI\WHWIIQ WDUNDVWXVPH
ULDQ PXNDLVWHQ DQDOWVLHQ WXORNVHW WDUNDVWHWDD
PXUWRUDMDWLODQ VDDYXWWDPLVWD PDWHULDDOLVVD 30
RYDW NDQQDNNHLGHQ ROHQQDLVLPSLD YDXULRLWXPLVLOPI

2KMHHW SODVWLVHQ PXRGRQPXXWRNVHQ WXWNLPLVHHQ O
6)6 (1 MD 6)6 (1 VLVIOO|VWI 3DLQHODLWHVXXQC
9,,, 'LY (1 OLLWH % NXYDDYDW WDUNDVWHOXD HU
MDNXRUPD DQDOWVL HQJ /LPLW ORDG DQDO\VLV VHNI (OD
VHOOD YLLWDWDDQ PDWHULDDOLQ HODVWLY SODVWLVHHQ |
QHQ PDWHULDDOLPDOOL PLOOI PDOOLQQHWDDQ PDWHULDE
WI\W\PLVWI



(ULNRLVNDQQODNNHLGHQ VXXQQLWWHOX MI

3XWNLVWRQ HULNRLVNDQQDNNHLNVL OXRNLWHOODDQ VWDQ
OHH WI\WWIl SXWNLVWRPIIULWWHO\Q YDDWLPXNVHW (ULNE
NDQWRN\N\ RQ YDKYLVWHWWDYD W\WSSLNRNHLQ WDL ODVN!
NHLGHQ WDSDXNVHVVD RQ RWHWWDYD KXRPLRRQ NI\WW|OI
36. Q PXNDDQ HULNRLVNDQQDNNHHQ HVWHW\W OLLNHVXXQZC

WHOWIYl YDOPLVWXVNXYLVVD 6WDQGDUGLQ 36. NDQQL
NHHQ SLLUURVPHUNLQ .XYD 36. NIVLNLUMD \Y

.XYD (ULNRLVNDQQDNNHHQ SLLUURVPHUNNL OLVIWXQQX

(VLVHOYLW\V

IDVNHQQDOOLVWD WXWNLPXVWD YDUWHQ W\|VVI WRWHXW|
NXXVVD YXRQQD 7LHW\W HVLVHOYLW\NVHQ OXRWWDPXN
PLW\[YHUVLRQ XONRSXROHOOH SXKHOLQKDDVWDWWHOXW |

(VLVHOYLW\NVLI WHKGHVVI VXRULWHWWLLQ NROPH HULOOL
36. Q SXWNLVWRQ NDQQDNRLQWLW\|U\KPIQ MIVHQLI VHNI V\
W\QHLWI KHQNLO|LWI +DDVWDWWHOXMHQ DYXOOD S\VW\W
NXRUPLWXVWHQ DVHWWDPLQHQ VHNI UHXQDHKGRW YDVWDD



6DPDOOD YDKYLVWHWWLLQ WXORVWHQ DQDO\WRLQWLLQ NI\
ORLYDW VXXQWDYLLYDW ODVNHQWDPDOOLHQ OXRPLVHOOH

, 36. NRUNHDQ OLXNXNDQQDNNHHQ JHRPHWULRLGHQ
36. NRUNHDQ OLXNXNDQQDNNHHQ JHRPHWULRLGHQ VNDI
"1 "1 NDQQDNNHLGHQ JHRPHWULRLGHQ YIOLVLLQ VXKGI

MIWHWWLLQ WIVVI YDLKHHVVD WHNHPIWWI 8 SURILLOLQ S.
UHPPDNVL 36. Q VWDQGDUGHLVVD WDL MR UHDDOLWLODQW
QDNNHLVVD ' PDOOHMD OXRWLLQ 6ROLGZRUNV RKMHOPL\
$16<6 :RUNEHQFK RKMHOPLVWRRQ (QVLPPILVHW PDOOLW N
QDNNHHVWD MRVVD VDQND ROL PDOOLQQHWWX LOPDQ SXO
NRRVWXX OLXNXMDODVWD MI\NLVWHOHY\VWI NDKGHVWD S
PDOOLW VLVIOVLYIW OLXNXNDQQDNNHHQ SXWNLVDQJDOOD
NHQ SXWNLVDQJDQ SXOWWLOLLWRNVHOOD VHNI OLXNXNDQ

.XYD D 36. .RUNHD OLXNXNDQQDNH LOPDQ SXWNHD M
NHD OLXNXNDQQDNH SXOWWLOLLWRNVHOOD MD SXWNHOOD



,w $VLDNDVSURMHNWLQ PDWDODQ OLXNXNDQQDNNHHQ )( F

7RLQHQ RVD HVLVHOYLW\VWI VLVIOVL '1 PDWDODQ OLXNX
EHQFK RKMHOPLVWROOD RLNHDDQ NI\WW|WLODQWHHVHHQ
O[\WIl HULNRLVNDQQDNNHLGHQ )( PDOOLQQXNVHHQ MD DQI
7Pl RVD YDKYLVWL QINHP\NVLI ODVNHQWDPDOOLHQ UDMRL
NRQWDNWLD S\ULWWLLQ NXYDDPDDQ PDKGROOLVLPPDQ UHI

v, 3XWNLVDQJDQ VNDDODXV WXORVWHQ YHUWDLOX /LLW

.ROPDQQHVVD RVDVVD HVLVHOYLW\VWI|I NRUNHDD OLXNXND(
JDQ RVDOWD K\|G\QWIPIOOI 36. Q SXWNLVDQND VWDQC
6XXUHPPDQ 8 VDQJDQ VXXQQLWWHOXVVD NI\WHWWLLQ 6)¢

9 36, NRUNHDQ '1 OLXNXNDQQDNNHHQ MIQQLW\VWD\
36. VWDQGDUGLQ ODVNHQWDDQ

1IHOMIQQHVVI RVDVVD HVLVHOYLW\VWI 36. Q VWDQGDUGLQ F
PDOOLQQHWWXXQ '1 NRUNHDQ OLXNXNDQQDNNHHQ ODVN
VDPDQNDOWDLVLD MD MIQQLW\VNHVNLWW\PIW VA\QW\LYIW Ol
PDOOLHQ HURQD ROL HWWI VWDQGDUGLQ ODVNHQQDVVD R(
VLMDVWD +DYDLQQRW YDKYLVWLYDW HWWI WIVVI W\|VVI N

1HOLRVDLQHQ HVLVHOYLW\V UDMDVL W\|WI VHXUDDYLQ WDY

ODOOLQQHWWDHVVD SXWNL NDQQDNNHHVHHQ WXOLVL
NXYDWWXD UHDOLVWLVHVWL 2LNHDQ OIKHVW\PLVWDYTL
NHDD

36. VWDQGDUGLQ ODVNHQQDVVD HL ROOXW WIPIQ Y
+LWVDXVOLLWRNVLD HL PDOOLQQHWD IWVLVHVWL JHRF

/ILLWRNVHW \NVLQNHUWDLVWHWDDQ MROORLQ KLW
WXOLVL NXYDWD PDKGROOLVLPPDQ UHDOLVWLVHYV



QRUPDDOLVWL PDOOLQWDPDWWD HLNI 36. VWDQGD
ODVNHQWDPDOOHLVVD

6HNXQGIIULNDQQDNH HVLPHUNLNVL 5+6 SDONNL WXOF
DOOH MD DVHWWDD VLOOH RPDW UDMDXNVHQVD

f BHNXQGIIULNDQQDNNHHQ NRVNHWXVSLQWD DO
SULPIIULNDQQDNNHHQ SRKMDVVD IL[HG VXSSR
HHOOH WHNHH OLXNXMDODVWD OLLDQ MI\NIQ
W\\ OLXNXMDODQ SRKMDDQ YHUUDWWDHVVD WL
QDNH RQ PDOOLQQHWWX 2QJHOPDQ UDWNDLVFH
NDQQDNRLQWLWLODQWHLWD

f 9DLKWRHKWRLVHQD WDSDQD VHNXQGIIULNDQQI
ODQ SRKMDDQ DVHWHWWDLVLLQ S\WVW\VXXQQDC
WHWWIHVVI "FRPSUHVVLRQ RQO\" WXHQWDD 7
:RUNEHQFK RKMHOPLVWRVVD KXRPLRLVL YDLQ
SXULVWXNVHQ PXWWHL YHWRD 7IPIQ MIONHHQ
HKGRW NRQWDNWLSLQQDQ V\PPHWULD DNVHOH

SXWNLVDQNRMHQ SXOWWLOLLWRVWHQ PDOOLQWDPLQH:¢

+DONDODQ MD UHDOLVWLVHQ NRQWDNWLQ OXRPLVFE
UDMDWDDQ W\|Q XONRSXROHOOH 36. VWDQGDUGLQ
WLOLLWRNVLD

.DKGHQ NDQQDNHPDOOLQ 8 SURILLOLQ SXWNLVDQND
OLQHQ YHUWDLOX RVRLWWL HWWI SURILLOLD WXOHH \
GHQ NDVYDHVVD /LLWH VLVIOWII SXWNLVDQJDQ VNDD (
VHNI MRKWRSIIW|NVHW

(VLVHOYLWANVHQ SHUXVWHHOOD V\QW\L ROHWXV HWW
ODQWHLVWD PIIUI\W\HQ PXRGRVWXYDW

3ITWNOHY\Q MD SXWNLVDQJDQ YIOLVHHQ OLLWRNVHI
-WNNLVWHOHY\Q MD SIITW\OHY\Q YIOLVHHQ OLLWRNVH

-NNLVWHOHY\Q MD OLXNXMDODQ YIOLVHHQ OLLWRN



ILXNXMDONDDQ MD VLLKHQ OLLWHWWIYIIQ UDNHQW|

7\|[VVI WXWNLWWDYDW HULNRLVNDQQDNNHHW

7XWNLWWDYDW UDNHQWHHW QLPHWIIQ /. WDL /.B6 WXQQX|
OLXNX /.B6 SULPIIULNDQQDNHWWD OLXNX VHNXQGIIULNI
NDNVL MD NROPLVDQNDLVLD W.B6 PPPO®XW NHY DDV VW FPS Dy
NLVDQJRLVVD VHNI VHNXQGIIULNDQQDNNHHVVD 3XWNHQ VH
NLOXRNDQ ( & & PXNDDQ ODOOLHQ VHNXQGIIULNDQQDNNHH
ILLOL 7\|VVI SIIG\WWWLLQ P\|]V WXWNLPDDQ NROPLVDQNDLVL!
VLOOI YDVWDDYDQODLQHQ WRWHXWXV ROL YDLKWRHKWRQD
QHWXW MD WXWNLWWDYDW HULNRLVNDQQDNHUDNHQWHHW

7TDXOXNNR TXWNLWWDYDW UDNHQWHHW MD QLLGHQ WXQQ

7XWNLWWDYD SULPII S5DNHQWHHQ WXQ®OXV
1 .RUNHD OLXNXNDQQDNH /
1 .RUNHD OLXNXNDQQDNH /
1 _RUNHD OLXNXNDQQDNH /
1 _RUNHD OLXNXNDQIQDNH VDQNDD /.
1 .RUNHD OLXNXNDQQDNH /
1 _RUNHD OLXNXNDQIQDNH VDQNDD /.
7XWNLWWDYD SULPIIUL SDNHQWHHQ WXQQXV
QDNH
1 _RUNHD OLXNXNDQQODNH B6HNXQB8S6
ULNDQQDNNHHOOD
1 _RUNHD OLXNXNDQQODNH B6HNXQB8S6
ULNDQQDNNHHOOD




( & & SXWNLOXRNND PIIULWWII SXWNHQ VHLQIPIYDKYXXGH

VDDNND MRWHQ YDOLWWX OXNXDUYR RQ OIKLPSIQI HULNR

3XWNL RQ NXXPDOXMDD VHRVWDPDWRQWD WHUIVWI 3 *+

SDLQH RQ f& BDDOIPS|WLODVVD MD VXX 8L Q 36D OOV MNL X MODP S
v Vv

TXWNLWWDYLHQ UDNHQWHLGHQ PDWHULDDOLQD RQ 6 -5 U
MD PHNDDQLVHW RPLQDLVXXGHW RQ HVLWHWW\ OLLWWHHV'
NLHQ VDQNDSURILLOLW RQ VNDDODWWX 8 SURILLOLLQ HV

(ULNRLVNDQQDNNHLGHQ ODVNHQWDSHUXVWHH\

IDVNHQWD MD VXXQQLWWHOXRORVXKWHLQD WRLPLYDW QR
WHOOD VDWXQQDLVLD NIVWW|RORVXKWHLWD SXWNLVWROOI

SXWNHQ ROHWHWDDQ ROHYDQ WI\WHWW\ YHGHOOI KLW
HVLVHOYLW\NVHQ PXNDLVHVWL

5DNHQWHLOOH DVHWHWDDQ YDLQ VWDDWWLVLD XONRLVLD
OLVHQ DNVHOLQ PXNDDQ MD PRPHQWWLHQ DVHWWDPLQHC
VHQD RQ NXRUPLWWDD UDNHQQHRINDLBHE Y LAV VNIV LUNDN N & R/UHRE
YIW NDOYR VHNI WDLYXWXVMIQQLW\VRVXXGHW NULLWWLVL
NIW\WHWIIQ VXXULPPDQ VDQO:PEMXQ WIPRYVPH®XNV.KRUPLWXVYV
YRLPDNRPSRQHQWWLHQ VXXQQDW RYDW SXWNHQ VXXQWDD
NLWWDLVVXXQWDDQ 7DXOXNNR

/IDVNHQQDVVD NNWHWWIYLHQ WXQQXNVHW NXYDXNVHW MI
6)6 (1 Vv 7XWNLWWDYLVVD UDNHQWHLVVD LOF
ULVWI NDOYBMIGQLWDOMILYWD SULPIIZJLWWINNDENR @G QLWYV
WDLYXW XV QOLVE\SYX¥MHQ WDUNDVWHOWDYDVWD GHWDOMLVV



)vbddDWNDLVWDDQ OLLWWHHQ DYXOOD
.DQQDNHUDNHQQHWWD NXRUPLWHWDDQ NI \NVLNN|NX

5DNHQWHHVHHQ V\QW\YLI MIQQLW\NVLI NDOYR MD WDL
PXNDLVHVWL VDOOLWIWXLKLQ MIQQLW\VUDMRLKLQ

+LWVLQ OXYRXWWHWHDD@R KXRPLRRQ VXXULPPDVVD VDOOL'

<KW)OHJDBDXNXDUYRQ PIHULWWIPLVHHQ RQ HVLWHWW\ OXR

+LWVLOLLWRNVHQ OXMXXVNHUURLQ PITUI\W\\ DLQHHQNRHW?>
UXVWHHOOD 5DNHQWHLOOH MRLOOH HL WHKGI DLQHHQNRF
OXNXOUYRQ 6)6 (1 Vv +LWVLOLLWRVWHQ OXMXXVNHU
JVDEBXNXDUYRMD PIHTULWHWWIHVVI PXWWD QLLWI HL PDOOLQ

)vo ¥ XORNVHW PIIULWHE& NQVWWVNRSRDMYDDQ MD NRUNHDPP
WLOROYXORNVHW VHOYLWHWIIQ OIPS|WLODQ NRUMDXVNHU)

NIWWHWIIQ WDXOXNRQ NRUMDXVNHUWRLPLD
7TDXOXNNR ODWHULDDOLQ 6 -5 OIPS|WLODQ NRUMDXVN
\%

7 OIPS|WLOD /[ITIPS|IWLODQ NRUMDXYVN

f& 6 -5




)(0 ODVNHQQDVWD VDDWDYLHQ WXORVWHQ WDU

/DDMDQ SODVWLVHQ PXRGRQPXXWRNVHQ DQDO\WVL *'3 + *UF
VHXUDDYLD VIIQW|MI PXNDLOOHQ 6)6 (1 Y

/LQHDDULY HODVWLVHQ LGHDDOLSODVWLVXXGHQ SHUX\
9RQ OLVHVYIQ P\|[W|HKWR VXXQQLWWBHOXOXMXXVDUYR N

ODWHULDDOLQ VXXQ QLW V8 BdOWHNG MR XOGHDQ}: RFXWMX N R Q Y R
NRKWLHQ % F WDL % F PXNDDQ

5DNHQWHHOOLVHQ SIIYHQ\PIQ DEVROXXWWLQHQ DUYR
WHQ NI\WW|WLODQWHLGHQ NXRUPLWXVWDSDXNVLVVD N
WHLVVD

$QDOWVLVVI NNWHWIIQ NXRUPLWXVWHQ RVDYDUPXXVOXN
YDUPXX\OIXNMWMRND SIWHH UDMRLWWDPDWWRPLOOH PXX\V
(1 Vv



7T XORNVHW

71VVI NDSSDOHHVVD HVLWHWIIQ W\|Q WXORNVHW .DSSDOH
PHWRGLD MRND HVLWHOOIIQ WDUNHPPLQ W\|VVI VIQW\QHH

.DQQODNHUDNHQWHLGHQ VDOOLWXW NXRUPDW

JLLWWHHVVI RQ HVLWHWW)\ SIIDVLDOOLVHW WXORNVHW M
NULLWWLVLPPIW OLLWRVNRKGDW NDQQDNHUDNHQWHLOOH
MIQQLW\NVHQ PDNVLPLNRKG D8 kb IV HIXIRW B X\WoSMRIIRSOMNAY L O

f& NI\WW|OIPS|WLODVVD 7XORNVLLQ RQ P\|V WDXOXNRLW)>
NHUWRLP HO&D

.RUNHDPSLHQ NI\WW|OIPS|[WLORMHQ VDOOLWXW NXRUPDW N

/IDDMDQ SODVWLVHQ PXRGRQPXXWRNVHQ WDUN!

/DDMDQ SODVWLVHQ PXRGRQPXXWRNVHQ WDUNDVWHOX WR)
QLWHOOXOOH HULNRLVYDOPLVWHLVHOOH NDQQDNHUDNHQW
WHQNLQ YDLQ HVLPHUNNLQI \KGHOOH NDQQDNHUDNHQWHHC
NDVWHOX RQ HVLWHWW\ YDLKHLWWDLQ \ULW\NVHOOH WHKG



7XORVWHQ DQDO\WRLQWL

3XWNLNDQQDNNHHW VLVIOWIYIW UDNHQWHHOOLVLD HSIMDW
PHWULDVVD PDWHULDDOLVVD WDL NXRUPLWXNVHVVD 1IPI
NHVNLWW\PLOOH MRLWD WDUNDVWHOODDQ NULLWWLVLQI

NDQQDOWD .DQQDNNHHQ VXXQQLWWHOLMDQ WXOHH WDUNL
QLW\VWHQ NHVNLWW\PLI 6XRUDQ SIIG\Q OHY\VHLQIPIQ WD
VHVWD MRKWXYDW VHNXQGIIULVHW MIQQLW\NVHW KIYLIYIW

7\|[VVI WXWNLWWDYLHQ NDQQDNHUDNHQWHLGHQ OHYH\GHW
HVVD 3ULPIIULNDQQDNNHHVHHQ DVHWHWWDYDQ SXWNHQ C
WHQNLQ S\V\YIW VDPDQ PLWWDLVLQD NDQQDNHUDNHQWHH
YIOLOOI ROL KXRPDWWDYLD HURMD NXQ VHNXQGIIULNDQQD
NHQWDPDOOHLVVD (URMD ROL KDYDLWWDYLVVD P\|V NXQ

JLLWWHHQ WXORNVHW YDLNXWWDYDW UHDOLVWLVLOWD M
VHVVD QI\WWILVLYIW SIIVIIQW|LVHVWL NDVYDYDQ NXQ NDQ
YDD 6XXULPPDQ VDOOLWXQ NXRUPLWXNVHQ NDVYX RQ KX|
WHLOOD MRWND ROL PDOOLQQHWWX \NVLQNHUWDLVHVWL
NXRUPLWXVWLODQWHLQD YDLNXWWLYDW SXWNHQ VXXQWDL

9HUWDLOWDHVVD /. YV /. B6 MD /. YV /. B6 NDQQDNHUDN}
YDLWD HWWI /. Q MD /. Q 9RQ OLVHV Y HUWRLFOVRWERYLW\N\
WXYDW MI\NLVWHOHY\Q OLLWRVNRKWLLE £46:86 MDIL W.VBI6r DIV
WDDV SIIW\OHY\Q MD SXWNLVDQJDQ OLLWRVNRKGLVVD OXI
SDXVWD& MRVYYBPDLWVHH /. Q MD /. Q WDYRLQ MI\NLVWHOH
SHUXVWHHOOD YRLGDDQ WRGHWD UDNHQWHHQ NINWWI\W\YI
SXWNHQ NDQVVD -R HVLVHOYLW\NVHVVI WRGHWWLLQ SIIW\
WDYDNVL WHNLMINVL UDNHQWHHOOH MRND SXROWDD WIWI



9RLPLHQ DVHWWDPLQHQ SXWNHQ SIIKIQ PP HWILV\\GHOO
VDQJDQ MD SIIW\OHY\Q YIOLVWI OLLWRVWD VLLV ROHWHW X
SDVLWHHWWL NDVYDD DNVLDDOLVHVVD NXRURKRMXRMWDSDXI
WXVWDSDXNVHVVD MD S\V\\ OIKHV \KWI VXXUHQD SRLNLWYV
6DOOLWWX NXRUPLWXV SLHQHQHH MRSD QRLQ N1 S\VW\V
ODVNHQWDPDOOLLQ VLVIOO\WHWIIQ VHNXQGIIULNDQQDNH M
GIIULNDQQDNNHHQ MD OLXNXMDODQ YIOLVHVWI MI\NIVWI NF
DOOD ROHYLOOH VROPXSLVWHLOOH MIQQLW\VNHVNLWW\PL
HSIHGXOOLVWD YDOLWD PLWRLWWDYD MIQQLW\VMDNDXPD \
NLWW\PIVWI

6LVIOO\WHWWIHVVI SXWNL PXNDDQ ODVNHQWDPDOOHLKLQ \
YXWXVPRPHQWLQ NDVYX XONRLVHQ NXRUPLWXNVHQ YDLNXYV
ULNDQQDNNHHVHHQ MD VLLWI VHNXQGIIULNDQQDNNHHVHHC
WV\OHY\Q MD VDQJDQ YIOLVHQ OLLWRVNRKGDQ ROOHVVD WH!
VXXULD MIQQLW\NVLI 5DNHQWHHQ NDSDVLWHHWWLD ROLVL
YDPPDW OLLWRNVHW KLWVLHQ ROOHVVD JHRPHWULDOWDD:

9HUWDLOWDHVVD NDNVL MD NROPLVDQNDLVLD OLXNXNDQQ|
YRLGDDQ KDYDLWD HWWI| NROPLVDQNDLVWHQ NDQQDNHUEL
S\WWW\VXXQWDLVLVVD M B X3RLALLWXNMLYSDXXQWLIYMDL VSNV L D D O
MHQ WDSDXVWHQ VXKWHHQ NDSDVLWHHWLQ NDVYX RQ SLHC
ROHWWDD QLLQ NROPLVDQBRLYWIHNDNDEG Q CBN Y W DWHXIMHDLLG,
WXNVHQ WDSDXNVHVVD NHVNLPPILVHQ VDQJDQ MD VHQ OLL
NROPDWWD VDQNDD MIQQLW\VNHVNLWW\PIW RYDW VLMDLQ
MRKWXHQ NDQQDNHUDNHQWHHQ JHRPHW U& PAsWWD NVMIDL WX R U P
NDNVLVDQNDLVWHQ PDOOLHQ WDSDXNVHVVD MRNR MI\NLVW

3\WWW\VXXQWDLVHQ NXRUPLWXNVHQ WDSDXNVLVVD MI\NLV'
YDLQ NDOYRMIQQLVBAWW U WDRDIRIDIQYMBRENY W IHVVI VXXULQWD V
PLWXVWD



.DQQDNHUDNHQWHLGHQ DLQHYDKYXXNVLHQ NDVYDWWDPLQ|
NHQ QLPHOOLVVXXUXXGHQ NDVYDHVVD VDQNDSURILLOLQ N
NRPLWDQ VILO\WWIPLQHQ VDPDVVD WDVRVVD YDLNXWWDYD
WXWNLWWX MR HUL RVLVVD HVLVHOYLW\VWI PLNI ORL VXXC



(ULNRLVNDQQDNNHLGHQ OXRNLWWHOXPHQ

IXRNLWWHOXPHQHWWHO\ VLVIOWII MRKGDQQRQ ODVNHQQD
HVLPHUNNLUDWNDLVXQ OHY\LVWI NRRVWXYDQ SXWNLNDQQI
RQ OXRWX \ULWA\NVHQ NINWW|[|Q HLNI VLWI HVLWHWI OLLWW

(VLPHUNNLUDWNDLVX VLVIOWII \NV)v¥WedI VN RKWDIQY M @ NJ DN N C
OLQHDDULVHQ NLPPRWHRULDQ PXNDLVWHQ DQDOWVLHQ WX
GRQPXXWRNVHQ WDUNDVWHOXOOD 'RNXPHQWWL VLVIOWII
VLVIOO|W UDWNDLVXQ PXRGRVWDPLVHNVL



-RKWRSIIW|NVHW

7\|Q SIIWDYRLWWHHQD ROL OXRGD OXRNLWWHOXPHQHWWH©¢
VXXQQLWWHOXXQ 7\| SDLQRWWXL HULW\LVHVWL NRUNHDQ
WHLVLLQ ORQLRVDLQHQ HVLVHOYLW\V SXKHOLQKDDVWDWYV
WLYDW QINHP\NVLI W\|Q DONXWDLSDOHHOOD MRND ORL VX
OXPHQHWWHO\Q OXRPLQHQ SHUXVWXL VWDQGDUGLHQ 6)6 (:
% MD & RKMHLVLLQ /XRWX PHQHWWHO\ RQ \NVLQNHUWDLQ
GHQ OHY\RVLHQ PLWRLWXNVHHQ VHNI QLLGHQ ODDMDQ SO
3XWNLVDQJDQ SXOWWLOLLWRNVHW VHNI KLWVLW ROL V\\WI
W\|WI KDQNDORLWWDYLD OLVIWHNLM|LWI (VLPHUNLNVL KLW
PLQHQ VHNI KLWVL MD SXOWWLOLLWRVWHQ NRQWDNWLHC
)(0 SURVHVVLD VHNI WXORVWHQ DQDO\VRLQWLD

7\] YDVWDVL WXWNLPXVN\V\P\NVHHQ NXLQND OXRNLWHOOTL
MD PHQHWWHO\Q YDOLGLXV WHVWDWWLLQ K\|G\QWIPIOOI V
XONRSXROHOOH MIIYLVVI WLODQWHLVVD HULODLVLVVD ND
MRLVVD N\WHHVVI RQ MRXVL WDL ULLSSXNDQQDNHUDNHQQF
PHQWWLNXRUPLWXVWD WXOHH VXXQQLWWHOLMDQ K\|G\QW
QLWWHOXVWDQGDUGHMD /XRNLWWHOXPHQHWWHO\ SIWHH

NRRVWXYLOOH SXWNLNDQQDNNHLOOH MRWND WRLPLYDW ¢
WHLQI

IXRWXD PHQHWHOPII K\|G\QQHWWIHVVI YDUVLQDLVHVVD DVL
PLWXNVHQ YDLNXWWDHVVD HULW\LVHVWL DNVLDDOLVHVWL
QDHKWRLKLQ NLLQQLWWII HULWALVHVWL KXRPLRWD 1ILGHQC
JvbE&XNXDUYRW VLVIOVLYIW WRGHOOLVHVVD WLODQWHHVVE
YDKYLVWHWWLLQ ODDMDQ SODVWLVHQ PXRGRQPXXWRNVHQ



7\[VVI NXYDWWX \NVLQNHUWDLVWHWWX WLODQQH HL ROH L
WXNVHQ WDSDXNVHVVD 7/00|LQ NDQQDNHUDNHQQH RQ NLL
WHWXQ VHNXQGIIULNDQQDNNHHQ NRVNHWXVSLQQDQ DOXHF
/. MD /. (VLPHUNLNVL SRLNLWWDLVVXXQWDLVHQ NXRUPLW
\OHHQVI \PSIU|LYLLQ UDNHQWHLVLLQ WDL SLVWHRKMDLF
NHDD W\|VVI NIVLWHOO\LVWI WLODQWHLVWD /XRNLWWHOXI
NXRUPDQNDQWRN\Y\Q PLWRLWWDPLVHHQ \NVLQNHUWDLVWF
\NVL SULPIIUL WDL SULPIIUL MD VHNXQGIIULNDQQDNH -DW
MDLPHQ MD HVWRSDORMHQ WDSDXNVLD VHNI PIHULWWII VX!
HUL QLPHOOLVVXXUXLVLOOH NDQQDNHUDNHQWHLOOH 1ILW
WDLOXVVD VHNI YHUWDLOXVVD WIPIQ W\|Q NDQVVD

7\|Q SHUXVWHHOOD YRLGDDQ HVLWWII XVHLWD MDWNRWXW N
HGHOOI PDLQLWWX MDWNRWXWNLPXVHKGRWXYV OXRNLWWH
PIHUIQ YDLNXWXV UDNHQWHHOOH VHNI PHQHWWHO\WDSD H
HULODLVLVVD NXRUPLWXVWLODQWHLVVD -I\NLVWHOHY\MHOC
MIQQLWA\VNHVNLWW\PLHQ VLMDLQWHMD MD O|\WIIl RSWLPL
VHNI VDOQNRMHQ PIIUIOOH HUL YRLPDNRPSRQHQWWLHQ VXX
RPDDYDW MIQQLW\VNHVNLWW\PIW HLYIW YIOWWIPIWWI| NXYD
MIQQLWA\VWHQ NIW\WWI\W\PLVWI RLNHLQ (ULW\LVHVWL DNVLELC
KHXWWDYDW WLODQWHLWD MRLVVD HGXVWDYD MIQQLW\VD
Y\QSDNVXXGHQ SIIVWI WDUNDVWHOWDYDVWD HSIMDWNXY X>
YINVL WRGHWWX PHQHWWHO\WDSD

/DDMDQ SODVWLVHQ PXRGRQPXXWRNVHQ WDUNDVWHOX HO
QHWHOPI W\|Q WXORNVLOOH O\|W|UDMDQ \OLWW\HVVI WDSD
MRKWDD OLQHDDULY HODVWLVHQ SHUXVROHWWDPDVWD M
9DLKWRSODVWLVXXGHQ WDUNDVWHOX MIL W\|Q XONRSXROH
OXRQWRLVLOOD NXRUPLWXNVLOOD .XRUPDQYDLKWHOXLGH
NDQQDNHUDNHQWHLVVD



6WDQGDUGLHQ 6)6 (1 MD 6)6 (1 vvi VXRVLWXVWHC
\KWHQILVWIPLQHQ RVRLWWDXWXL KDQNDODNVL W\|Q HGH\
KXRPLRWD MIQQLW\VWHQ MDRWWHOXSHUXVWHLVLLQ VHNI W
VLVIOWIYIW HURMD NHVNHQIIQ 3XWNLNDQQDNNHLWD PLWRL
MDXWXD HGHOOI PDLQLWWXMHQ VWDQGDUGLHQ RKMHLVWX!



[TKWHHW

$)5< )LQODQG 2\ c) 3][\U\ RQ Q\W $)5< >YHUNNRGRNXPH
>9LLWDWWX K@ WeD\D WD MLWVRVDP 1L IL XXWLVHW XXWLQFE
$)5< )LQODQG 2\ 6LVILVHW SDODYHULPXLVWLRW ODUNT
.LQQXQHOQ 9LLWDWW X

'RZOLQJ 1 ( OHFKDQLFDO %HKDYLRU RI ODWHULDOV )R
(OOHQEHUJHU - 3 HW DO > DSSDOH @ 3LSH 6XSSRU\

WLRQV 7HRNVHVVD 3LSLQJ DQG 3LSHOLQH &DOFXODWLRQ\
WLRQ DQG ([DPLQDWLRQ QG HG :DOWKDP ODVVDFKXVHW
v

+LHWLNNR (VD SDONNLx OXMXXVODVNHQQDQ SHUXVW

+REEDFKHU $ SHFRPPHQGDWLRQV IRU )DWLJXH '"HVLJQ
QHQWV 6HFRQG (GLWLRQ ,QWHUQDWLRQDO ,QVWLWXWH RI
3XEOLVKLQJ Y

IXNND . . RQVWUXNWLLYLQHQ WXWNLPXVRWH >YHUNNF
WD W W X @K\WDBWD YRWWBGL[ IL OXNND NRQVW
PXVRWH

0D\ * ODLQWDLQLQJ 3LSLQJ DQG 6XSSRUW 6\WWHPV &}
JUHVV SsS

1LHPL ( .HPSSL - +LWVDWXQ UDNHQWHHQ VXXQQLW
WXVNHVNXV 2\ Y%

ILHPL ( JHY\UDNHQWHLGHQ VXXQQLWWHOX +HOVLQNL
6)6 (1 HQ 8QILUHG SUHVVXUH YHVVHOV 3DUW
GDUGLVRLPLVOLLWWR V 9DKYLVWHWW X

6)6 (1 $ $ $ OHWDOOLVHW WHF

NLVWRW 2VD 6XXQQAQLWWHOX MD ODVNHQWD 6XRPHQ 6WD



3HQJ / & 3HQJ $0YLQ 3LSH 6WUHVV (QJLQHHULQJ +R
3UHVV Vv

36. 6BWDQGDUGLVRLQWL 36. Q HVLWWHO\ >YHUNNRGRN
@ V 6DDWDYLVVIX®3VSWLISGRWWRIDEDUGLVRLQW|
WHQW XSORDGV 36. HVLW\V SSW]
36. NIVLNLUMD 3XWNLOXRNDW * 2VD SDLQRV >YHL
>9LLWDWW X K\@W 6D DWDNLYVWID QGDUGLVRLQWL IL 2
WHQW XSORDGV H .. SBRVD SGI
36. NIVLNLUMD 3XWNLVWRQ NDQQDNRLQWL SDLQRV
>9LLWDWW X K@W6EDDWDINLYWD QGDUGLVRLQWL IL F

FROWHQW XSORDGV ..B B( .,5-% SDLQRYV SGI

36. 7THROOLVXXGHQ SXWNLVWRW 3XWNLVWRVXXQQI
GLVRLQWL\KGLVW\V U\ 36. 6WDQGDUGLVRLQWL V 9DKYL

7TXUYDOOLVXXVY MD NHPLNDDOLYLUDVWR 7XNHV .HPLT
PXNVHW >9LLWDWWX KWWS®@ 6/DDWDYLVBREXPHQWYV
PLNDDOLSXWNLVWRMHOBWXUYDOOLVXXVYDDWLPXNVHW SGI

F_ | F HPLNDDOLSXWNLVWRMHQBWXUYDOOLVXXVYDDWL

7TXUYDOOLVXXV MD NHPLNDDOLYLUDVWR 7XNHV 3DLQ
YDDWLPXVWHQPXNDLVXXGHQ DUYLRLQWL >YHUNNRGRNXPHC
KWWSV WXNHV IL WLHWRD WXNHVLVWD PDWHULDDOLW SDL

WXV MD YDDWLPXVWHQPXNDLVXXGHQ DUYLRLQWL

3DULVKHU 5R\'$ B5KHD 5REHUW $ &KDSWHU 6WDQ
LQJ DQG 'HVLJQ 7KLUG (GLWLRQ (OVHYLHU ,QF SS +

3('" 3DLQHODLWHGLUHNWLLYL (8



JLLWH , 3XWNLNDQQDNNHLGHQ GRNXPHQWRLQWL 6)6 (1

7DXOXNNR 3XWNLNDQQDNNHLGHQ GRNXPHQWRLQWL

Kannakointi-
Dokumentit luokka

s1 S2 S3

]DI.ISE[ - Vastaanatm[odistus [yyppi:{.l [EN 10204-2004] - Y Y
]ouse[- Koetusmmstus, tyypm 2.2 (EN 102082004 R
Hltsausmaterlaah[- Kaetustodlstus 'L}"_Vppl 2 2 [EN 102(]4 2004} Y Y Y
Tangat nauhat langa[ putket terastakeet . R o

- Vastaanottotodistus, tyyppi 3.1 (EN 10204:2004), jos t > 300 °C Y Y Y

Materiaali - Koetustodistus, tyyppi 2.2 (EN 10204:2004), jos t =300 °C - Y Y

- Laatuuakuutus tyyppi. 2 1 [EN 102(]4 2004] }os t< 3(]{] °{I Y - -
"Lntasnsat [ruuv;t mutterlt vaarnaruuvit, klerretangnt ;ne} h

- Vastaanottotodistus, tyyppi 3.1 (EN 10204:2004), jos t > 300 °C a 2 Y

=T ']‘unmstemerkmta. josts 300 °C i _a B a B 2

Pienet osat (aluslevyt, sokkanaulat, lukitussokat, tapitjne)® e

Piirustus, luettelo tai muu tapa (esim. kuvasto), jolla jokainen kannatin ja X
sen tyyppi voidaan yksiloida

Suunnittelu Piirustus jokaisesta kannattimesta © -

Todistus mekaanisesta lujuudesta analyysilla, testauksella tai viittauk-
sella tyyppitestattuun standardirakenteeseen.

Fabricati Standardm EN 13480 4 mukamen hltsaa]an patev}'ystodlstus -
shrication .
Standardm EN 13480 4 mukamen hyvaksytty hitsauksen menetelmakae -

: Standardin EN 13480-3 liitteen I mukainen raportti tuotannonaikaisesta
Tarkistus -
testauksesta

Kunnossapito Kunnossapito-ohjeet niin tarvittaessa X

s o || e o
s || % |=i| = = =

Valmistajan vakuutus yhdenmukaisuudesta standardin EN 13480-3

Sertifiointi kohdan 13 kanssa.

X = Dokumentti on toimitettava.

Y = Dokumentin on oltava saatavilla tarkastusta varten.

2 Tunnistemerkinnat liitososille.
b Dokumentaatio ei vilttimatonta.

© Tyyppitestatuille standardikannakkeille riittavit katalogien sisiltdmat suunnittelutiedot tai valmistajien standardit.
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/LLWH (VLVHOYLW\V RVD ,,, 3XWNLVDQJDQ VNDDODXV W

36.

BWDQGDUGLQ PXNDLQHQ OLXNXNDQQDNH NRNR '1
*HRPHWULDW VHOYLWHWW\ '1 OLXNXNDQQDNNHHOOH
3XWNLVDQJDQ QRUPDDOLSURILLOL 8 9HUWDLOXD Y
NI\WHWIIQ 8 SURILLOLD +LWVHMI HL PDOOLQQHWWX
5DNHQWHHVHHQ PDOOLQQHWWLLQ W PP VHLPIYDKY
SDUHPPLQ SXWNLVDQNRLKLQ VV\QW\YLI MIQQLW\NVLI PXI
. XRUPLWXNVHW RQ DVHWHWWX SXWNHQ SIIW\ SLQWD D
MRQND NHVNLSLVWH RQ SXWNHQ NHVNHOOI
R 5HPRWH )RUFHQ NI\W|V RQ NXYDWWX MI\NNIQI HO
SXWNHQ SIIG\LVVI HL WDSDKGX PXRGRQPXXWI]
PXRGRQPXXWRV NIN\WWI\W\PLVHOOH “~'HIRUPDEOH"’
OLLDQ VXXUHW PXRGRQPXXWRNVHW
JLXNXNDQQDNNHHQ DOOD NHVNHLVHVWL PP OHYHI
PDOOLQQHWWX IL[HG VXSSRUWWLQD %

XYD 7XWNLWWDYD UDNHQQH DNVLDDOLVHQ NXRUPLWXNVH
7TDXOXNNR O9RLPDNRPSRQHQWLW MD QLLGHQ OXNXDUYRW

9RLPDNRPSRQHQWWL O9RLPDNRPSRQHQWLQ VXXUXXV
)b N1
)Y N1
)/ N1

7XORNVHW HVLWHWW\ VHXUDDYLHQ VLYXMHQ ,, ,9 WDXOXNF



(VLVHOYLW\V ,,,

7TXORNVHW

7TDXOXNNR "1 8 YRQ OLVHV MIQQLW\ANVHQ PDNVLPLNRK
G raoe
XRUPLWXVWDSDXV €cp20sVLMDLQWL UDNHQWHHVVD

NULLWWLQHQ

J)oNXRUPLW X V!
NULLWWLQHQ

SIIW\OHY\Q
MI\NLVWHOH Y\

#: DNA400 U100 Axial
Equivalent Stress i
Type Equivalent fwon-hisess Stress
Unit: MPa
Tirrie: 1
1122021 9,54

339,03 Max
301,36

263,60

226,02

188,35

150,68

113,01

75,34

3767
0,00034989 Min

JYNXRUPLWXWV?
NULLWWLQHQ
SIIW\OHY\Q M

OLLWRVNR

B: DN1400 U100 Yertical
Equivalent Stress

Unit: hPa
Tirne: 1

b 1122071 054

394,02 Max
350,24

306,46

26268

2159

175,12

131,34

B7.562

43,782
0,0016082 Min

) NXRUPLW XV {ebn
NULLWWLQHQ| | &
SIITW\OHY\Q M

OLLWRVNR

C Uniit; bPa
Tirre: 1
} 1.12.2021 8,54

207,4 Max
204,36

231,31

19827

165,22

132,18

09,135

66,001

33,048
0,0016322 Min

OLLWRVNRKWD

Tpe: Eqmvalfcnt fwon- MIS&?) Stress

Type: Equivalent (von-Mises) Stress:-'




7TDXOXNNR "1 8 YRQ OLVHV MIQQLW\A\NVHQ PDNVLPLNRK
& raoe
. XRUPLWXVWDSDXYV €er30sVLMDLQWL UDNHQWHHVVD

NULLWWLQHQ

OLLWRVNRKWD

)oNXRUPLW X/
NULLWWLQHQ
SITW\OHY\ MI\I

Tme q
1.12.2021 9,55

— = 335,42 Max
20515

260,68

223,61

186,34

149,07

111,81

74,537

37,260
0,00042196 Min

JYNXRUPLWXV
NULLWWLQHQ
SIIW\OHY\ V

1.12.2021 9.56

226,22 Max
201,08

) NXRUPLWX V]
NULLWWLQHQ

SITWNXOHY\ MI\ N tit kipa

F: DN1400 U120 Lateral
Equivalent Stress
Tipe! EquwaJe.ht fvan-Mizes) Stress

Time; 1
1.12.2021 9,56

168,47 Max
149,75

131,03

112,31

03,594

74870

56,158

37,439

18,721

= 0,0024894 Min
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7DXOXNNR 6 -5 PDWH®LDDXXUQ @ XDWRUDWX MIQQLW\V
OXUWROXMXXVY VWDQGDUGLVWD 6)6 (1

5>03D @ I>03D @ I>03D @ I>03D @

7XORVWHQ SHUXVWHHOOD YRLGDDQ WRGHWD YHUWDLOX!
WDUNDVWHOXNRKGLVVD VDQNDSURILLOLQ NDVYDHVVD 8
SDNVXXGHQ \OL OLQHDULVRLGXLVWD MIQQLW\VMDNDXPLVW
RVRLWWDYDW HWWI| VDQNDSURILLOLOOD RQ YDLNXWXV S
PXRGRVWXYLLQ MIQQLW\NVLLQ
&oacOXNXDUYRW NINWIQQ|VVI SXROLWWXYDW NDKGHVV
VDQND SIIW\OHY\ OLLWRNVHVVD
(L KXRPDWWDYDD YDLNXWXVWD SIIW\OHY\ VDQND OLL\
5DNHQWHHOOH VDOOLWXW NXRUPLWXNVHW RYDW VX
NDVYDHWHROXNXDUYRQ SLHQHQHH
5DNHQWHHQ OXMXXVRPLQDLVXXGHW SDUDQHYDW VDQN

1RUPDDOLNI\WIQW|QlI RQ ROOXW NI\WWII 8 VDQNDSUR
QLPHOOLVVXXUXXGHQ SXWNLNDQQDNNHLVVD ‘1 ‘1 M
RQ ROHHOOLQHQ

/ILLWRVNRKGDVVD LOPHQHYIW MIQQLWA\NVHW RYDW SDU
VDQNDSURILLOLD NDVYDWHWDDQ PLNIOL VWDQGDUGLQ 6)¢

I[LLWWHLGHQ % MD & WXOHH WRWHXWXD VDOOLWY
6DOOLWWXMD MIQQLW\VUDMRMD WDUNDVWHOWDLVLLQ QR
VDOOLWWXD NXRURbLWXVWD UDNHQWHHOOH

-RKWRSIIW|NVHQI YRLGDDQ WRGHWD HWWI VDQJDQ SURILLC
HULNRLVNDQQDNNHLWD 36. VWDQGDUGLVWD VDDWDYLHQ V
NDQQDNNHLVVD MRLVVD SXWNHQ '1 RQ KXRPDWWDYDQ VX;
UDNHQWHHOOH NRKGLVWXYDW XONRLVHW NXRUPLWXNVHW
VXXUHPSLD
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6DOOLWWXMHQ MIQQLW\VWHQ UDMDW 6)6 (1

Table C-3 — Illustration of assessment criteria

Stress Categories
Primary stri
coa it v Secondary
General Local Bending membrane + bending Peal: stress
memhbrang membrane SRR TR,
stresy stress

Primary mean
stress calculated

Primary mean
stress calculated

Primary stress

Self-equilibrating stress

a) Addition to

component necessary to satisfy the primary or
across the wall acress the wall proportional to the continuity of the secondary
thickness without thickness taking distance from the | structure. Ocours at large stress because
Description | taking into account | into account large | centroid of the solid | discontinuities, but does of stress
discontinuities and | discontinuities, but | wall section. Does not include stress concentration.
| For practical stress not stress not include concentrations.
examples, seg concentratinns concentrations. discontinuities b} Certain thermal
Table C-2) and stress Can be caused by both stresses which
Cavszed onby by Caused only by concentrations mechanical loads and may cause
mechanical loads. mechanical loads. thermal effects. Fatigue, but not
Caused only by distortion,
mechanical loads
q
Symhbol Py Pl Py F
(= 0m + @)
I |
(g} p, &S
{eq.C72-1) |2}
i N N !
assessment i
againts static
loading [emeq)py € 1.5/ (Aceq)p,g €3 |3)
(eq.C7.2-2) (eq. C73-1) 7
—— = design loads [Feglps 15 f 7]
=== = pperating loads {eq. C.7.2-3]
fatigue [Admeg]
issessm_n‘lt Aszessment ) bazed on ° &:FF‘Q ar [Ameg) 6]
(only if 7) Pe}eF T
required) mas [ A

P, = Py does not occur at the point in question.

| assessment criteria given in Formulae (C.7.2-1) to {C.7.2-3), the value of the nominal design stress fshall be that relevant for the
loading condition under consideration (normal operation, exceptional operation, proof test), as defined in clause &.
nIf (A "eq] P4} I8 Ereater tham 3f, see C.7.6

* Fatigue assessment shall consider all the applied cycles of various types, each of them being characterized by their own relevant stress
range {see footnotes 5 and 6), mean tempersture and meaan stress {if relevant). Clause 18 [detailed fatigue assessment) should normally

e used.

* The primary + secondary stress range (named "structural stress range” in Clause 18 on detailed fatigue assessment) applies to
assezsment of welded joints. In that case, either the equivalent stress range (Adp)paq or the principal stress ranges (Aes) may be

used.

5 The primary + secondary + peak stress range, named "total (notch) stress range” in clause 18 on detailed fatigue assessment, applies to
assessment of unwelded parts.

I It should be observed that, depending on the model used, the computer programs usually give directly the primary +
secondary stresses (P + ] or the primary + secondary + peak stresses [P+ + F].
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Table C-2 — Classification of stresses in some typical cases

ORIGIN OF STRESS
Mechanical loads <
VESSEL Eri{:;uu!' TYPE OF Thermal boads 1,
COMPONENT CONSIDERATION STRESS Pressure Other restrained
and global | mechanical or Imposed
lnads 2} loads displacements
Reglon far from any gross ” 1
structural discontinuity i o U
or from the peint of application of ) 4
Cylindrical, an external local load il oY Fp b
spherical, =
conlical Vicinity of a jJunction with another
artraldal shell, an end, a flange Fim PL [\
chall or of the point of application of an
external local load;
victnity of an npemng_fuj:lh or iy O P 9] i
without nozzla) 31 6
Central reghon outside the vicinity - P 1)
of an opening m " Um
or of the peint of application of an ;
external local load ifh Py o
Tﬂr'ﬁllh'-“f';-]: Central reglon in the vicinity of an .
DL I':hll_!:jsz:l: opening [with or without nezzle] > e L fm
i)
or of the point of applicarion of an
external local load; b @y P i
peripherical region 71
Reglon far from any gross P 1
structural discontinulty; T = Om
vicinity of an opening [with or
without nozzle) 5 ik P @
Flat end, e P P
plane wall Vicinlty of edges or of a stiffener
“ib &h O &y
ajjm ! Py or Py B e
Isolated ligament
g o
Parforated wall Gy ) b P i
[shell or plate)
10} A o Fm m
Ligament ina multiple [
and cloze perforation reglon
oiih 9 Py &
% P I)
Region far from junction “Im ™ Hum
to weszel wall
i 4 Py i
, L @m
— Viclnlty of the junction to a shell “lf-m
oxzle e 3]
of a dished end b Oh ) M
Vicinity of the Junction to a fiatend jem P Um
| 1At Z -
or plane wal o Py or Oy 1) Py 3 o
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7DXOXNNR /. YRQ OLVHV MIQQLW\NVEQ@:BODNVLPLNRKGDW U

XRUPLWXVWDSDXV e c26sVLMDLQWL UDNHQWHHVVD

NULLWWLQHQ OLLWRVNRKWD
)oNXRUPLW XV & ;
NULLWWLQH Q]
MI\NLVWHOHY\™

5,4648 Max
4,3576

42504

36432

3,036

24268

1,8216

1,2144

06072
7,107e-12 Min

)y NXRUPLW X
NULLWWLQHQ
MI\NLVWHOHY

Time: 1
\ 21202z 1143
Lo 0,50019 Max

044461
0,39904
033346
0,27788
022231
016673
011115
0,055577
3,2028e-13 Min

)y NXRUPLW X
NULLWWLQH Q| &
MI\NLVWHO H Y|\ e

0.50019 Max
0461

0,38004

0,33346

0,77

022231

016673

011115

0,055577
2,0316e-13 Min

)y NXRUPLW X
NULLWWLQHQ
OLXNXMD O i

4,0769 Max
36230
3,1709
77

2,265

1,812

1,350
0,90595
045290
6,2681e-12 Min




Taulukko. LK1 Sallittu kuormitus eri

suuntaan. (20°C)

F = Yksikkokuorma (kolme eri padsuuntaa).
P, =Yleinen primaarinen kalvojannitys

P, = Paikallinen prim

ddrinen kalvoj

Q, =sekundadrinen taivutusjannitys
z = Hitsauksen lujuuskerroin
Fsai = Sallittu kuormitus voimakomponentin suuntaan.

Fean, v = Sallittu kuormitus, huomioituna 1,25 osavarmuuskerroin

annitys (tarkastellaan jannityskeskittymien ollessa geometrian epdjatkuvuuskohdissa)

Voimakomponentti F [kN] P,orP [MPa]| Q, [MPa] P+ Qy [MPa] f [MpPa] 1.5f [MPa] 3f [MPa] z fIPm 1.5f/P, 3f/P,+Q, F son [kN] F oo [KN]
F oxial 1 3,87 1,97 5,84 150 225 450 0,7 38,76 58,14 77,05 54 43
F verticol * 1 0,22 0,21 0,43 150 225 450 0,7 676,38 1014,56 1037,01 473 379
F verticol - 1 0,22 0,21 0,43 150 225 450 0,7 676,38 1014,56 1037,01 473 379
F toterat 1 1,24 1,68 2,92 150 225 450 0,7 121,29 181,94 154,35 108 86
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7DXOXNNR /. B6 YRQ OLVHV MIQQLW\NVWVHQsPDNVLPLNRKGDV

XRUPLWXVWDSDXV €ec2a0eVLMDLQWL UDNHQWHHVVD

NULLWWLQHQ OLLWRVNRKWD
)JoNXRUPLWXV/ & ‘ ‘
NULLWWLQHQ|] ol

MI\NLVWH Q | S

40328 Max
35847

31366

76885

22404

1,7924

1,3443

0,89621
044814
5.8758e-5 Min

)y NXRUPLW XM
NULLWWLQHQ [
S I IW\O H Y\ V [4,1.292211,72.

0,56118 Max
049883
043808
037414
03118
024945
018711
0,12476
0062418
1231e-5Min

)y NXRUPLW X MES:
NULLWWLQHOQ| %
SITWN\OHY\ VI

A
0,55874 Max
049666
043459
037252
031044
024837
01863
012422
0,062143

7.5213e-5 Min

)y NXRUPLWX
NULLWWLQHQ
SITWN\OHY\ VI

0221113
2,7874 Max
24777

2,168

1,8583
1,5486
1,2389°
0,92022
0,61953
0,30084
0,00014705 Min

o
412




Taulukko. LK1_S Sallittu kuormitus eri voimak ien suuntaan. (20°C)

Voimakomponentti F [kN] P,orP [MPa]| Q, [MPa] P+ Q, [MPa] f [MPa] 1.5f [MPa] 3f [MPa] z fIPm 1.5f/P, /P, +Qy F oo [kN] F cont v [kN]
F axial 1 3,92 0,12 4,04 150 225 450 0,7 38,25 57,37 111,32 78 62
F vertical + 1 0,39 0,38 0,77 150 225 450 0,7 384,64 576,97 586,87 269 215
[— 1 0,38 0,38 0,76 150 225 450 0,7 393,93 590,89 593,71 276 221
[ 1 1,58 1,87 3,45 225 450 94,68 142,02 130,32

F = Yksikkdkuorma (kolme eri pddsuuntaa)
P, =Yleinen primddrinen kalvojannitys
P, = Paikallinen primaarinen kalvojannitys (tarkastellaan jannityskeskittymien ollessa geometrian epdajatkuvuuskohdissa)
Q, =sekundddrinen taivutusjannitys

z = Hitsauksen lujuuskerroin

Fya = Sallittu kuormitus voimakomponentin suuntaan.

Fean, v = Sallittu kuormitus, huomioituna 1,25 osavarmuuskerroin
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7DXOXNNR /.

YRQ OLVHV MIQQLW\NVEQ@:;BDNVLPLNRKGDW U

XRUPLWXVW

DSDXV

NULLWWLQHQ O

€ r20eVLMDLQWL UDNHQW

)oNXRUPLW X
NULLWWLQHQ
MI\NLVWHOHY

)y NXRUPLW X
NULLWWLQHQ
MI\NLVWHOHY

)y NXRUPLW X
NULLWWLQHQ
MI\NLVWHOHY

0,41062 Max
0,365

03937
027375
022012
0,1825
0,13687
0,001249
0,045625
3,8735e-15 Min

)/ NXRUPLW X
NULLWWLQHQ
OLXNXMDC

Time: 1

) S20:2 1036
2,152 Max
1,6802
1.6452
1410
1,1751
0,94002
0,70507
047004
0,23502
2,2272e-14 Min

HHVVD




Taulukko. LK2 Sallittu eri p ien suuntaan. (20°C)
Voimakomponentti F [kN] PnorP [MPa]| Q, [MPa] P+ Q, [MPa] f [mPa] [MPa] 3f [MPa] z fIPm 1.5f/P, 3f/P ., +Q, F oon [kN] F son. vk [kN]
F ool 1 3,62 2,34 5,96 150 225 450 0,7 41,46 62,19 75,46 53 42
F ertical + 1 0,28 0,14 0,42 150 225 450 0,7 533,66 800,48 1079,01 374 299
F verticol - 1 0,28 0,14 0,42 150 225 450 0,7 533,66 800,48 1079,01 374 299
F tosrot 1 0,80 1,23 2,03 150 225 450 0,7 186,71 280,06 221,50 155 124

F = Yksikkdkuorma (kolme eri padsuuntaa)

P, =Yleinen primddrinen kalvojannitys

P, = Paikallinen primddrinen kalvojdnnitys (tarkastellaan jannityskeskittymien ollessa geometrian epdjatkuvuuskohdissa)
Q) =sekundadrinen taivutusjannitys

z = Hitsauksen lujuuskerroin

Fon = Sallittu kuormitus voimakomponentin suuntaan.

Fan, vk = Sallittu kuormitus, huomioituna 1,25 osavarmuuskerroin



7TXORNVHW

/. B6 '1 .RUNHD OLXNXNDQQDNH MD VHNXQGIIULNDQQDN
SXWNLVDQJDQ SURILLOL 8
3SXWNL W PP
(VWRSDODW SXWNL [ / PP HVWRSDODW VHNXQGI

BHNXQGIIULNDQQDNH &)5+6 [ |
5HPRWH )RUFH 5LJLG + 3XWNHQ SIIW\SLQWRLKLQ 2UL

.XYD /. B6 UDNHQQH



7DXOXNNR /. B6 YRQ OLVHV MIQQLW\NVWVHQsPDNVLPLNRKGDV

XRUPLWXVWDSDXV €sra0sVLMDLQWL UDNHQWHHVVD
NULLWWLQHQ OLLWRVNRKWD

)oNXRUPLW X : ’ B A
NULLWWLQHQ|| tises) Sres (R ' \

MI\NLVWHOQ [

2,3432e-5 Min

)y NXRUPLW X
NULLWWLQHQ
SITW\OHY\ V

040408
034636
0,28865
0,23004
017322
011551
0,057795

8,0691e-5 Min

)y NXRUPLWXYV
NULLWWLQHOQ '
SITWNOHY\ V][ enseesas

0,53343 Max
Q47T
041491

0,35565
0,29639
023713
017786

01186
0,059343
8,1716e-5 Min

)/ NXRUPLWX
NULLWWLQHQ
SIITW\OHY\ Vv|[®

033282
9,8393e-3 Min




Taulukko. LK2_S Sallittu kuormitus eri

(20°¢)

F = Yksikkokuorma (kolme eri padsuuntaa)
P, =Yleinen primdarinen kalvojannitys
P, = Paikallinen primddrinen kalvojannitys (tarkastellaan jannityskeskittymien ollessa geometrian epdjatkuvuuskohdissa)

Q, =sekundddrinen taivutusjannitys
z = Hitsauksen lujuuskerroin
Fon = Sallittu kuormitus voimakomponentin suuntaan.

Fan, vk = Sallittu kuormitus, huomioituna 1,25 osavarmuuskerroin

Voimakomponentti F [kN] PnorP, [MPa]| Q, [MPa] P+ Q, [MPa] f [mPa] 1.5f [MPa] 3f [MPa] z fIPm 1.5f/P, 3f/Pn+Q, Fson [kN] F con v [kN]
F axiot 1 3,03 0,21 3,25 150 225 450 0,7 49,43 74,15 138,62 97 78
F yertical + 1 0,36 0,33 0,69 150 225 450 0,7 415,71 623,56 654,38 291 233
F verticol - 1 0,34 0,40 0,74 150 225 450 0,7 440,89 661,34 611,15 309 247
F toterot 1 1,66 2,05 3,71 150 225 450 0,7 90,19 135,29 121,23 85 68




7TXORNVHW
/. "1 .RUNHD OLXNXNDQQDNH

3XWNLVDQJDQ SURILLOL 8
BHNXQGIIULNDQQDNH &)5+6 [ [ MI\NIQ WXHQQDQ SL
NDQQDNNHHQ OHYH\V PP

5HPRWH )RUFH 5LJLG + 3XWNHQ MD VDQJDQ NRVNHWX"
NHVNHOOI

.XYD /. UDNHQQH



7DXOXNNR /. YRQ OLVHV MIQQLW\NVEQ@;:BDNVLPLNRKGDW U

XRUPLWXVWDSD|XV NULEWWAIHMDLQWL UDNHQWHHVVD
OLLWRVNRKWD

NULLWWLQHQ
OLXNXMDOND VH,\wA,zozmqs

10,163 Max
93,0935
7,0043
67752

5,646
45168
3,3876
2,258
11282
2,5883e-12 Min

)y NXRUPLWXV
NULLWWLQHQ (¢
OLXNXMDOND VHN

Eg Stress. . :
ype: Equivalent (van-Mises) Stress
Init; MP: ¥

Tirne: 1
101.2022 12,06

0,82467 Max
0,73304

06141

054078

045815

036652

274

018326

0,09163
4,5175¢-13 Min

)y NXRUPLW XV Wekee
: Equivalent (von-Mises) Stress

NULLWWLQHQ O
OLXNXMDOND VHN

10.1.2022 12.07

0,82467 Max
073304
= 064141
054978
L 045815
= 036652
027489
L 018326
i 009163
5,5838e-13 Min

) NXRUPLWXV WS
NULLWWLQHQ ():ufmve
OLXNXMDOND VH,\Ton;zoz.m.oy

6,784 Max

1,2699e-12 Min




Taulukko. LK3 Sallittu itus eri voimak ien suuntaan. (20°C)

Voimakomponentti F [kN] PnorP,[MPa]| Q, [MPa] P+ Q, [MPa)] f [MPa) 1.5f [MPa] 3f [MPa] z fIPm 1.5f/P, 3f/P ., +Q,
F axial 1 2,17 3,07 5,24 150 225 450 0,7 69,26 103,89 85,91
F vertical + 1 0,17 0,24 0,41 150 225 450 0,7 881,89 1322,83 1086,27
F vertical = 1 0,17 0,24 0,41 150 225 450 0,7 881,89 1322,83 1086,27
F loterot 1 1,38 2,03 3,41 150 225 450 0,7 108,61 162,91 131,83

mu<xmmx_&w:o§mAxo_amm:ummm:::"mmv

P =Yleinen primdarinen kalvojannitys

P, = Paikallinen primdéarinen kalvojannitys (tarkastellaan jannityskeskittymien ollessa geometrian epajatkuvuuskohdissa)
Q, =sekundadrinen taivutusjannitys

z = Hitsauksen lujuuskerroin

Fy = Sallittu kuormitus voimakomponentin suuntaan.

Foa, v = Sallittu kuormitus, huomioituna 1,25 osavarmuuskerroin









