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6DIHW\�&ULWLFDO�&RPSXWHU
6\VWHPV

6WDQGDUGV�DQG�SURFHVVHV
6LPLQ�1DGMP�7HKUDQL
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5HFDOO�IURP�HDUOLHU���

� 6\VWHP�VDIHW\�DFKLHYHG�E\
DQWLFLSLWDWLQJ�DFFLGHQWV��DQG
HOLPLQDWLQJ�WKHLU�FDXVHV

� +D]DUGV�DUH�SRWHQWLDO�FDXVHV�RI
DFFLGHQWV

   Conditions in a system which together with
other factors in the environment inevitably
cause accidents.
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7KLV�OHFWXUH

� :KDW�LV�WKH�UROH�RI�VWDQGDUGV�LQ
DFKLHYLQJ�KLJKHU�VDIHW\�OHYHOV"

� 5HODWLQJ�VDIHW\�DQG�V\VWHP
GHYHORSPHQW�OLIH�F\FOHV

� ([DPSOHV�RI�VWDQGDUGV�DSSOLFDEOH
LQ�YDULRXV�FDVHV�DQG�VRPH
FRPSDUDWLYH�DQDO\VLV
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&RPSDUDWLYH�DQDO\VLV

� ([FHOOHQW�VXUYH\�E\�:DEHQKRUVW
DQG�$WFKLVRQ

A Survey of International Safety Standards

November 1999
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'HILQLQJ�UHVSRQVLELOLW\

� :KR�LV�LQ�FKDUJH"�:KR�HQVXUHV
WKDW�DOO�PDMRU�SRWHQWLDO�VRXUFHV�RI
DFFLGHQWV�DUH�LQYHVWLJDWHG"

� 6KRXOG�VWDQGDUGV�EH�SUHVFULSWLYH
RU�VLPSO\�JLYH�JXLGDQFH"
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2YHUDOO�UHVSRQVLELOLW\

� $VVXULQJ�VDIHW\�LV�WKH�UHVSRQVLELOLW\
RI�WKH�SXUFKDVHU�QRW�WKH�SURGXFHU
RI�D�V\VWHP�

� 7KH�SURGXFHU�LV�UHVSRQVLEOH�WR
GHOLYHU�WKH�SURGXFW�DFFRUGLQJ�WR
WKH�VSHFLILHG�UHTXLUHPHQWV�RI�WKH
SXUFKDVHU��DQG�WR�HQVXUH
DGKHUHQFH�E\�VXE�FRQWUDFWRUV
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,QGHSHQGHQW�UHYLHZV

� 0RVW�VWDQGDUGV�PDQGDWH�VRPH
LQGHSHQGHQW�UHYLHZ�RI�VDIHW\�
UHODWHG�SURFHVVHV�RU�WHFKQLFDO
FRQWHQW��F�I��+HUFXOHV�FDVH�

� :KR�DSSRLQWV�WKH�UHYLHZHU"
± 8.�VWDQ��������WKH�FRQWUDFWRU�	�FXVWRPHU

± $XVWUDOLDQ�'HI�VWDQ��LQGHSHQGHQW�RI�WKH
GHYHORSHU
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6DIHW\�SURFHVV�
�UHODWLRQ�WR�'HYHORSPHQW

� %HIRUH��3URGXFH�D�SODQ�WR�DVVXUH
FXVWRPHU�VDIHW\�UHTXLUHPHQWV

� 'XULQJ��0RQLWRU�WKH�SODQ��GHDO
ZLWK�DQRPDOLHV�DQG�UHVLGXDO�ULVNV�
FRQVWUXFW�VDIHW\�FDVH

� $IWHU��3URYLGH�HYLGHQFH��DQG
PDLQWDLQ�ORJV�WR�PRQLWRU�DQG
FRQWLQXRXVO\�MXVWLI\�WKH�GHFLVLRQV
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&RQWURO�SURFHGXUHV

� 3URJUHVV�LQ�GHVLJQ�DIIHFWV�WKH
VDIHW\�FDVH

� $OO�FKDQJHV�WR�WKH�VDIHW\�FDVH
PXVW�EH�UHYLHZHG�DQG�DSSURYHG

� $OO�SRVW�GHYHORSPHQW�PRGLILFDWLRQV
WR�GHVLJQ�RU�FKDQJHV�WR�RSHUDWLQJ
FRQGLWLRQV�OHDG�WR�QHZ�VDIHW\�FDVH
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+RZ�WR�FDSWXUH
UHTXLUHPHQWV"

� 6WDQGDUGV�UHTXLUH�DJUHHPHQW
EHWZHHQ�WKH�FXVWRPHU�DQG�WKH
GHYHORSHU

� 0DQGDWH�XVH�RI�VWUXFWXUHG�GHVLJQ�
DVVLJQPHQW�RI�VDIHW\�LQWHJULW\
OHYHOV��6,/V���DQG�VRPHWLPHV
GHWDLOHG�JXLGDQFH�RQ�ODQJXDJHV�
WRROV�DQG�PHWKRGV
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+D]DUG�LGHQWLILFDWLRQ

� $OO�VWDQGDUGV�UHTXLUH�D�SUHOLPLQDU\
KD]DUG�DQDO\VLV�DV�ZHOO�DV�D�ODWHU
V\VWHP�KD]DUG�DQDO\VLV

� 7\SLFDOO\�PDQGDWH�)7$��)0($��DQG
VLPLODU�WHFKQLTXHV
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*XLGDQFH�RQ�ULVN

� 6WDQGDUGV�W\SLFDOO\�OHDYH
PHDVXUHV�RI�ULVN�RSHQ��TXDOLWDWLYH
RU�TXDQWLWDWLYH

� %XW�WKH\�IRUFH�\RX�WR�GRFXPHQW
ZKLFK�PHDVXUHV�\RX�DOORFDWH�DQG
WR�MXVWLI\�WKDW�

� 7KH�OHYHOV�RI�UHVLGXDO�ULVN�DUH�XVHG
WR�DOORFDWH�UHVRXUFHV�ODWHU
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'HVLJQ�DVVXUDQFH

� +RZ�WR�HQVXUH�WKDW�HYHU\
FRPSRQHQW�V�GHVLJQ�LV�LQ
DJUHHPHQW�ZLWK�WKH�VDIHW\
UHTXLUHPHQWV�IRU�WKDW�FRPSRQHQW
WR�WKH�H[WHQW�UHTXLUHG�E\�WKH
DOORFDWHG�6,/"

� 'HVLJQ�VSHFLILFDWLRQV�´VXIILFLHQWO\
IRUPDO´
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7RROV�DQG�WHFKQLTXHV����

� $XVWUDOLDQ�'HI�VWDQ��PRGHO�RI
FRPSRQHQW�GHVLJQ�YHULILHG�DJDLQVW
FRPSRQHQW�VDIHW\�VSHFLILFDWLRQ

� 0,/�67'������6DIHW\�WHVWV
� 8.�'HI�VWDQ��������VRIWZDUH
UHTXLUHPHQWV�WUDFHDELOLW\��IRUPDO
VSHFV�IRU�GHVLJQ�DQG�UHTXLUHPHQWV�
DQDO\VLV�DQG�SURWRW\SLQJ
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7RROV�DQG�WHFKQLTXHV����

� 8.�'HI�VWDQ��������XVH�RI�IRUPDO
VSHFLILFDWLRQ�ODQJXDJH�IRU�GHVLJQ�
XVH�RI�DQDO\WLF�PHDQV�
UHSUHVHQWDWLYH�VLPXODWLRQV

� '2����%��UHTXLUHPHQWV�DQG�6:
DUFKLWHFWXUH�VKRXOG�EH�WUDFHDEOH�
YHULILDEOH�DQG�FRQVLVWHQW��6:�+:
LQWHJUDWLRQ�HPSKDVLVHG
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6RIWZDUH�VSHFLILF

� VDIH�VXEVHWV
� FRQWURO�IORZ��GDWD�IORZ�DQDO\VHV
� VXLWDEOH�WHVW�FRYHUDJH�FULWHULD
� LQSXW�IDLOXUH�PRGHV��GDWD�UDWHV�
ERXQGU\�WHVWV

� IRUPDO�SURRIV
� IRUPDOO\�YHULILHG�FRPSLOHUV�
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+DUGZDUH�VSHFLILF
+DUGZDUH�DVVXUDQFH�RXWVLGH�WKH
VFRSH�RI�

��1$72�67$1$*�JXLGHOLQHV�IRU
PXQLWLRQ�UHODWHG�VDIHW\�FULWLFDO
FRPSXWLQJ�V\VWHPV�

��$53������JXLGHOLQHV�IRU�KLJKO\
LQWHJUDWHG�FRPSOH[�DLUFUDIW
V\VWHPV��VSHFLDOO\�HOHFWURQLF
V\VWHPV�
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(OHFWURQLF�KDUGZDUH"

� 8.�'HI�VWDQ��������)7$�DQG�)0($
WR�FRYHU�UDQGRP�IDLOXUHV��SK\VLFDO
WHVW�FRYHUDJH��VLPXODWLRQV��XVH�RI
PHWKRGV�DQG�&$'�WRROV�MXVWLILHG�LQ
UHODWLRQ�WR�WKH�VDIHW\�SURJUDPPH
SODQ
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+XPDQ�DVSHFWV"

� 6XUSULVLQJO\�OLWWOH�DWWHQWLRQ�LQ�$53�
DQG�RXWVLGH�VFRSH�RI�'2����%�

� 0,/�67'������+XPDQV�WUHDWHG�DV
FRPSRQHQWV��DQG�WKHLU�HUURUV
FRYHUHG�E\�KD]DUG�DQDO\VLV

� 67$1$*��1HHG�IRU�IHHG�EDFN
PHFKDQLVPV��FRQFLVH�DQG
XQDPELJXRXV�RSHUDWRU�GLVSOD\V
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&ORVLQJ�GLVFXVVLRQ

� 'R�VWDQGDUGV�KHOS"
� ,Q�ZKDW�ZD\V"
� 7R�ZKDW�H[WHQW"
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6WUXFWXUH�RI�VDIHW\�FULWLFDO
V\VWHPV

Protection system

Safety functions Safety functions

Equipment 
under control (EUC)

Control system Protection system
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2YHUDOO�VDIHW\�OLIHF\FOH
�,(&�������

1      Concept

2      Overall scope definition

3   Hazard and risk analysis

4   Overall safety requirements

5   Safety requirements allocation

D
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D

Overall planning of:
6

O & M
7

Safety
validation

8
Installation &

Commissioning

Realisation of:

9
Safety-related 

E/E/PES

10
Other technical
safety-related

systems

11
External risk

reduction
 facilities

overall installation
 & commissioning

12

Overall safety validation13

 Overall 
modification

& retrofit
15

Overall operation,
maintenance & repair

14

Decommissioning
or disposal
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