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National foreword

This British Standard is the official English language version of EN 1451-1:1998. It 
supersedes BS 5254:1976 and, because the size range in EN 1451-1 also covers sizes 
used for waste pipes and fittings, it is one of a group of EN standards which each 
partially supersedes BS 5255:1989. Both BS 5254:1976 andBS 5255:1989 will be 
declared obsolescent with effect from 30 June 2001.
NOTE  When first available, the ratified text of EN 1451-1:1998 gave a date of withdrawal for 
conflicting national standards of “June 1999”, but this was subsequently changed by resolution 
CEN/CS 006/1999 to 2001-06-30. In the UK this date is being applied to coordinate the change-over 
to European Standards for plastics piping systems for this application and any consequent 
revision, declaration of obsolescence or withdrawal of the corresponding British Standards which 
are being superseded.

Products conforming to BS EN 1451-1 will be compatible with those of the same size in 
accordance with  BS 5254:1976. The nominal sizes DN/OD 34, 41 and 54 correspond 
exactly with the 1�, 1� and 2 sizes respectively in BS 5254:1976.

Since EN 1451-1:1998 does not cover all the piping components covered by or used in 
conjunction with products conforming to BS 5254 and/or BS 5255, see BS 4514:1983 and 
its planned revision for the UK requirements for the minimum opening dimensions of 
access fittings, design of swept fittings, for connectors to WC pans and stand-off 
dimensions of pipe and fitting clips.

The UK participation in its preparation  was entrusted by Technical Committee PRI/61, 
Plastics piping systems and components, to Subcommittee PRI/61/1, Thermoplastics 
piping systems and components for non-pressure applications, which has the 
responsibility to: 

A list of organizations represented on this subcommittee can be obtained on request to 
its secretary.

The responsible UK committee gives the following advice concerning the selection of 
alternative test conditions provided in this standard.

a) Table 13, as referred to in 8.1, appears to present two alternative test conditions, 
i.e. method A or method B of EN 743:1994, without identifying where they apply or 
which is the reference method in case of dispute. Since these alternative test 
conditions might lead to conflicting results, users of this standard should declare or 
agree on a contractual basis which condition is to be the reference condition in case of 
dispute.

b) In Table 17, reference is made to a specific point of detail in the current edition of 
EN 921, i.e. “types a or b” end caps, and therefore:

1) the reference should be construed as relating to the current (1995) edition, as 
though the reference in Table 17 and hence also in clause 2 were dated accordingly;

2) since alternative test conditions are permitted which might lead to conflicting 
results, depending on the choice of end caps, users of this standard should declare 
or agree on a contractual basis which condition is to be the reference condition in 
case of dispute.

The responsible UK committee gives the following advice concerning the specification of 
piping components used with piping systems conforming to this British Standard but 
not detailed in EN 1451-1:1998.

— aid enquirers to understand the text;

— present to the responsible European committee any enquiries on the 
interpretation, or proposals for change, and keep the UK interests informed;

— monitor related international and European developments and promulgate 
them in the UK.
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c) See BS 4514:2001 for the UK requirements for the minimum opening dimensions of 
access fittings, design of swept fittings, connectors to WC pans, stand-off dimensions of 
pipe and fitting brackets and requirements for adaptors and plugs. Reference should 
also be made to the following design requirements of BS 4514:2001, 5.3.1, 5.3.3, 5.3.5, 
5.3.7, 5.3.8, 5.3.9, and Figures 6, 8 and 9.

    Analogous provisions apply in Scotland and Northern Ireland.

d) For external installation, which is commonplace and remains allowed in the UK, 
EN 1451-1:1998 only requires that additional requirements depending on the climate 
be agreed between the manufacturer and the user (in clause 14: otherwise, in line with 
European practice, EN 1451-1:1998 only gives specific requirements for products for 
discharge systems intended to be installed within buildings.) If the product is to be 
installed externally, it may require protection by painting or some other means.

The responsible UK committee gives the following advice concerning the selection and 
installation of piping systems and components conforming to this British Standard.

e) The products should only be used in application area B, i.e. suspended from brackets 
above ground and installed in accordance with BS 5572 using the N socket variants as 
specified. EN 1451-1:1998 provides a choice of three series of pipe wall thickness. When 
installing piping in accordance with BS 5572 (or equivalent) in above-ground 
situations, it is strongly recommended that series S 16 is specified and used.

For external installation, see item d) of this foreword. The advice of the manufacturer 
of products conforming to BS EN 1451-1 should be sought accordingly.

f) In respect of fire regulations (see 4.4), The Building Regulations 1991, Approved 
Document B3, Section 10 requires that where PP pipe with an internal diameter 
greater than 40mm (1�'') penetrates a fire wall, floor or enclosure the point of 
penetration is protected by a proprietary fire seal. This seal must be certificated by 
third-party testing to show that it is effective with PP pipes.

Analogous provisions apply in Scotland and Northern Ireland respectively.

g) For underground installations, see BS EN 1852-1 or equivalent product 
specifications for such situations and take account of current national installation 
practices, e.g. BS EN 1610 and BS EN 752. 

Editorial note: Reference to regulations

In 4.4 the only “requirement” is that “pipes and fittings... shall conform to any relevant requirements 
on fire regulations”. Since the authority for such requirements lies with national regulators and not 
with standards organizations, which do not have the power to waive regulations even should they so 
wish, this type of information in standards should be presented as a note, or as a statement in a 
foreword or introduction. As information it can refer in general or specific terms to the existence of 
current regulations/legislation/directives applicable to the products or the conditions of their use. The 
expression here as part of the normative text is inappropriate and should not be considered an 
acceptable precedent for other standards to follow.

Warning This British Standard, which is identical with EN 1451-1:1998, does not 
necessarily detail all the precautions necessary to meet the requirements of the Health 
and Safety at Work etc. Act 1974. Attention should be paid to any appropriate safety 
precautions and the test methods referred to in EN 1451-1 should be operated only by 
trained personnel.

Cross-references

The British Standards which implement international or European publications referred 
to in this document may be found in the BSI Catalogue under the section entitled 
“International Standards Correspondence Index”, or by using the “Search” facility of the 
BSI Electronic Catalogue or of British Standards Online.

This publication does not purport to include all the necessary provisions of a contract. 
Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity from 
legal obligations.

Summary of pages
This document comprises a front cover, an inside front cover, pages i and ii, the EN title
page, pages 2 to 32, an inside back cover and a back cover.
The BSI copyright date displayed in this document indicates when the document was last
issued.
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GLVFKDUJH��ORZ�DQG�KLJK�WHPSHUDWXUH��ZLWKLQ�WKH�EXLOGLQJ�VWUXFWXUH�PDGH�RI�SRO\SURS\OHQH��33���ZKLFK�FRQVLVWV
RI�WKH�IROORZLQJ�SDUWV�

3DUW����6SHFLILFDWLRQV�IRU�SLSHV��ILWWLQJV�DQG�WKH�V\VWHP
3DUW����*XLGDQFH�IRU�WKH�DVVHVVPHQW�RI�FRQIRUPLW\�

)ROORZLQJ�D�GHFLVLRQ�RI�&(1�7&�����DIWHU�WKH�&(1�HQTXLU\��WKLV�3DUW���LV�WKH�UHVXOW�RI�PHUJLQJ�RI�WKH�IROORZLQJ
SDUWV�RI�WKH�GUDIW�VWDQGDUG�SU(1������

3DUW����*HQHUDO��SXEOLVKHG�IRU�&(1�HQTXLU\�DV�SU(1���������
3DUW����3LSHV��SXEOLVKHG�IRU�&(1�HQTXLU\�DV�SU(1���������
3DUW����)LWWLQJV��SXEOLVKHG�IRU�&(1�HQTXLU\�DV�SU(1���������
3DUW����)LWQHVV�IRU�SXUSRVH�RI�WKH�V\VWHP��SXEOLVKHG�IRU�&(1�HQTXLU\�DV�SU(1���������

3DUW����5HFRPPHQGHG�SUDFWLFH� IRU� LQVWDOODWLRQ��SXEOLVKHG�IRU�&(1�HQTXLU\�DV�SU(1��������� LV� LQWHQGHG� WR�EH
LQFOXGHG�LQ�D�PHUJHG�GRFXPHQW�IRU�WKH�UHFRPPHQGHG�SUDFWLFH�IRU�LQVWDOODWLRQ�RI�SODVWLFV�SLSLQJ�V\VWHPV�LQ�WKH
ILHOG�RI�VRLO�DQG�ZDVWH�GLVFKDUJH��ORZ�DQG�KLJK�WHPSHUDWXUH��ZLWKLQ�WKH�EXLOGLQJ�VWUXFWXUH��)RU�WKLV�GRFXPHQW�WKH
W\SH�RI�SXEOLFDWLRQ�DV�(XURSHDQ�3UHVWDQGDUG��(19��ZDV�DSSURYHG�E\�WKH�&(1�PHPEHUV�

)RU�3DUW����$VVHVVPHQW�RI�FRQIRUPLW\��SXEOLVKHG�IRU�&(1�HQTXLU\�DV�SU(1���������WKH� W\SH�RI�SXEOLFDWLRQ�DV
(XURSHDQ�3UHVWDQGDUG��(19��ZDV�DSSURYHG�E\�WKH�&(1�PHPEHUV�

7KLV�VWDQGDUG�VHULHV�LV�EDVHG�RQ�WKH�UHVXOWV�RI�WKH�ZRUN�XQGHUWDNHQ�LQ�,62�7&������3ODVWLFV�SLSHV��ILWWLQJV�DQG
YDOYHV� IRU� WKH� WUDQVSRUW� RI� IOXLGV�� ZKLFK� LV� D� 7HFKQLFDO� &RPPLWWHH� RI� WKH� ,QWHUQDWLRQDO� 2UJDQL]DWLRQ� IRU
6WDQGDUGL]DWLRQ��,62��

7KH\� DUH� VXSSRUWHG� E\� VHSDUDWH� VWDQGDUGV� RQ� WHVW� PHWKRGV� WR� ZKLFK� UHIHUHQFHV� DUH� PDGH� WKURXJKRXW� WKH
VWDQGDUG�

7KLV�SDUW�RI�(1������LQFOXGHV�WKH�IROORZLQJ�DQQH[�

±�$QQH[�$��LQIRUPDWLYH���*HQHUDO�FKDUDFWHULVWLFV�RI�33�SLSHV�DQG�ILWWLQJV

$FFRUGLQJ� WR� WKH�&(1�&(1(/(&� ,QWHUQDO� 5HJXODWLRQV�� WKH� QDWLRQDO� VWDQGDUGV� RUJDQL]DWLRQV� RI� WKH� IROORZLQJ
FRXQWULHV� DUH� ERXQG� WR� LPSOHPHQW� WKLV� (XURSHDQ� 6WDQGDUG�� $XVWULD�� %HOJLXP�� &]HFK� 5HSXEOLF�� 'HQPDUN�
)LQODQG��)UDQFH��*HUPDQ\��*UHHFH��,FHODQG��,UHODQG��,WDO\��/X[HPERXUJ��1HWKHUODQGV��1RUZD\��3RUWXJDO��6SDLQ�
6ZHGHQ��6ZLW]HUODQG�DQG�WKH�8QLWHG�.LQJGRP�
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���6FRSH

7KLV�(XURSHDQ�6WDQGDUG� VSHFLILHV� WKH� UHTXLUHPHQWV� IRU� SLSHV�� ILWWLQJV� DQG� WKH� V\VWHP�RI� SRO\SURS\OHQH� �33�
VROLG�ZDOO�SLSLQJ�V\VWHPV� LQ� WKH� ILHOG�RI�VRLO�DQG�ZDVWH�GLVFKDUJH� �ORZ�DQG�KLJK� WHPSHUDWXUH�� LQVLGH�EXLOGLQJV
�PDUNHG�ZLWK�³%´��DQG�IRU�VRLO�DQG�ZDVWH�GLVFKDUJH�V\VWHPV�IRU�ERWK�LQVLGH�EXLOGLQJV�DQG�EXULHG�LQ�JURXQG�ZLWKLQ
WKH�EXLOGLQJ�VWUXFWXUH��PDUNHG�ZLWK�³%'´��

127(����7KH�DSSOLFDWLRQ�DUHD�³LQVLGH�EXLOGLQJV´��DFFRUGLQJ�WR�WKLV�VWDQGDUG��DSSOLHV�WR�WKH�LQWHULRU�DUHD�RI
WKH�EXLOGLQJ�RQO\��7KH�DSSOLFDWLRQ�DUHD� ³ZLWKLQ� WKH�EXLOGLQJ�VWUXFWXUH´� FRQIRUPV� WR� WKH� UHTXLUHPHQWV� IRU
³LQVLGH�EXLOGLQJV´�DFFRUGLQJ�WR�SU(1���������

,W�DOVR�VSHFLILHV�WKH�WHVW�SDUDPHWHUV�IRU�WKH�WHVW�PHWKRGV�UHIHUUHG�WR�LQ�WKLV�VWDQGDUG�

7KLV�VWDQGDUG�LV�DSSOLFDEOH�WR�33�SLSHV�DQG�ILWWLQJV��WKHLU�MRLQWV�DQG�WR�MRLQWV�ZLWK�FRPSRQHQWV�RI�RWKHU�SODVWLFV
DQG�QRQ�SODVWLFV�PDWHULDOV�LQWHQGHG�WR�EH�XVHG�IRU�WKH�IROORZLQJ�SXUSRVHV�

D��VRLO�DQG�ZDVWH�GLVFKDUJH�SLSHZRUN�IRU�WKH�FRQYH\DQFH�RI�GRPHVWLF�ZDVWH�ZDWHUV
�ORZ�DQG�KLJK�WHPSHUDWXUH��
E��YHQWLODWLRQ�SLSHZRUN�DVVRFLDWHG�ZLWK�D��
F��UDLQZDWHU�SLSHZRUN�ZLWKLQ�WKH�EXLOGLQJ�VWUXFWXUH�

,W� DSSOLHV� WR�SLSHV�DQG� ILWWLQJV��PDUNHG�ZLWK� ³%´��ZKLFK�DUH� LQWHQGHG� WR�EH�XVHG� LQVLGH�EXLOGLQJV�DQG�RXWVLGH
EXLOGLQJV�IL[HG�RQWR�WKH�ZDOO�

,W�DSSOLHV�WR�SLSHV�DQG�ILWWLQJV��PDUNHG�ZLWK�³%'´��ZKLFK�DUH�LQWHQGHG�WR�EH�XVHG�IRU�ERWK�LQVLGH�EXLOGLQJV�DQG
EXULHG�LQ�JURXQG�ZLWKLQ�WKH�EXLOGLQJ�VWUXFWXUH�

127(� ��� 2QO\� FRPSRQHQWV� PDUNHG� ZLWK� ³%'´� DUH� JHQHUDOO\� WR� EH� XVHG� EXULHG� LQ� JURXQG� ZLWKLQ� WKH
EXLOGLQJ�VWUXFWXUH�� WKHVH�DUH� UHTXLUHG� WR�KDYH�D�QRPLQDO� ULQJ�VWLIIQHVV�RI� DW� OHDVW�61���DQG�D�QRPLQDO
RXWVLGH�GLDPHWHU�HTXDO�WR�RU�JUHDWHU�WKDQ����PP�

127(����3LSHV�DQG�ILWWLQJV�RI�WKH�SLSH�VHULHV�6����DUH�LQWHQGHG�WR�EH�XVHG�IRU�DSSOLFDWLRQ�DUHD�³%´�RQO\�

7KLV�VWDQGDUG�LV�DSSOLFDEOH�WR�33�SLSHV�DQG�ILWWLQJV�RI�WKH�IROORZLQJ�W\SHV�

±�SODLQ�HQGHG�
±�ZLWK�LQWHJUDO�HODVWRPHULF�ULQJ�VHDO�VRFNHW�
±�IRU�EXWW�IXVLRQ�MRLQWV�

ZKHUHE\�WKH�ILWWLQJV�FDQ�EH�PDQXIDFWXUHG�E\�LQMHFWLRQ�PRXOGLQJ�RU�EH�IDEULFDWHG�IURP�SLSHV�DQG�RU�PRXOGLQJV�

127(����&RPSRQHQWV�FRQIRUPLQJ�WR�DQ\�RI�WKH�3URGXFW�6WDQGDUGV�OLVWHG�LQ�WKH�ELEOLRJUDSK\�FDQ�EH�XVHG
ZLWK�SLSHV�DQG� ILWWLQJV�FRQIRUPLQJ� WR� WKLV�VWDQGDUG��SURYLGHG� WKH\�FRQIRUP� WR� WKH� UHTXLUHPHQWV� IRU� MRLQW
GLPHQVLRQV�DQG�WR�WKH�IXQFWLRQDO�UHTXLUHPHQWV�JLYHQ�LQ�WKLV�VWDQGDUG�

7KLV� VWDQGDUG� FRYHUV� D� UDQJH� RI� QRPLQDO� VL]HV�� D� UDQJH� RI� SLSH� VHULHV� DQG� JLYHV� UHFRPPHQGDWLRQV
FRQFHUQLQJ�FRORXUV�

127(���� ,W� LV� WKH�UHVSRQVLELOLW\�RI� WKH�SXUFKDVHU�RU�VSHFLILHU� WR�PDNH�WKH�DSSURSULDWH�VHOHFWLRQ� IURP
WKHVH�DVSHFWV��WDNLQJ�LQWR�DFFRXQW�WKHLU�SDUWLFXODU�UHTXLUHPHQWV�DQG�DQ\�UHOHYDQW�QDWLRQDO�UHJXODWLRQV
DQG�LQVWDOODWLRQ�SUDFWLFHV�FRGHV�
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���1RUPDWLYH�UHIHUHQFHV

7KLV� VWDQGDUG� LQFRUSRUDWHV�� E\� GDWHG� RU� XQGDWHG� UHIHUHQFH�� SURYLVLRQV� IURP� RWKHU� SXEOLFDWLRQV�� 7KHVH
QRUPDWLYH�UHIHUHQFHV�DUH�FLWHG�DW�WKH�DSSURSULDWH�SODFHV�LQ�WKH�WH[W�DQG�WKH�SXEOLFDWLRQV�DUH� OLVWHG�KHUHDIWHU�
)RU� GDWHG� UHIHUHQFHV�� VXEVHTXHQW� DPHQGPHQWV� WR� RU� UHYLVLRQV� RI� DQ\� RI� WKHVH� SXEOLFDWLRQV� DSSO\� WR� WKLV
VWDQGDUG�RQO\�ZKHQ�LQFRUSRUDWHG�LQ�LW�E\�DPHQGPHQW�RU�UHYLVLRQ��)RU�XQGDWHG�UHIHUHQFHV��WKH�ODWHVW�HGLWLRQ�RI
WKH�SXEOLFDWLRQ�UHIHUUHG�WR�DSSOLHV�

SU(1����
3ODVWLFV�SLSLQJ�V\VWHPV�±�3ODVWLFV�SLSHV�DQG�ILWWLQJV�±�0HDVXUHPHQWV�RI�GLPHQVLRQV�DQG�YLVXDO�LQVSHFWLRQ�RI
VXUIDFHV

(1������
(ODVWRPHULF�VHDOV�±�0DWHULDOV�UHTXLUHPHQWV�IRU�SLSH�MRLQW�VHDOV�XVHG�LQ�ZDWHU�DQG�GUDLQDJH�DSSOLFDWLRQV�±
3DUW����9XOFDQL]HG�UXEEHU

SU(1������
(ODVWRPHULF�VHDOV�±�0DWHULDOV�UHTXLUHPHQWV�IRU�SLSH�MRLQW�VHDOV�XVHG�LQ�ZDWHU�DQG�GUDLQDJH�DSSOLFDWLRQV�±
3DUW����7KHUPRSODVWLF�HODVWRPHUV

(1����
3ODVWLFV�SLSLQJ�DQG�GXFWLQJ�V\VWHPV� ��3RO\ROHILQ�SLSHV�DQG� ILWWLQJV� ��'HWHUPLQDWLRQ�RI�R[LGDWLRQ� LQGXFWLRQ
WLPH

(1���������
3ODVWLFV�SLSLQJ�DQG�GXFWLQJ�V\VWHPV�±�7KHUPRSODVWLFV�SLSHV�±�'HWHUPLQDWLRQ�RI�WKH�ORQJLWXGLQDO�UHYHUVLRQ

(1���������
3ODVWLFV�SLSLQJ�DQG�GXFWLQJ�V\VWHPV�±�7KHUPRSODVWLFV�SLSHV�±�7HVW�PHWKRG�IRU�UHVLVWDQFH�WR�H[WHUQDO�EORZV
E\�WKH�URXQG�WKH�FORFN�PHWKRG

(1���������
3ODVWLFV�SLSLQJ�DQG�GXFWLQJ�V\VWHPV�±�,QMHFWLRQ�PRXOGHG�WKHUPRSODVWLFV�ILWWLQJV�±�7HVW�PHWKRG�IRU�YLVXDOO\
DVVHVVLQJ�HIIHFWV�RI�KHDWLQJ

(1����
3ODVWLFV�SLSLQJ�V\VWHPV�±�7KHUPRSODVWLFV�SLSHV�±�'HWHUPLQDWLRQ�RI�UHVLVWDQFH�WR�LQWHUQDO�SUHVVXUH�DW
FRQVWDQW�WHPSHUDWXUH

(1�����
3ODVWLFV�SLSLQJ�V\VWHPV�±�7KHUPRSODVWLFV�SLSLQJ�V\VWHPV�IRU�QRQ�SUHVVXUH�DSSOLFDWLRQV�±�7HVW�PHWKRG�IRU

ZDWHUWLJKWQHVV

(1�����
3ODVWLFV�SLSLQJ�V\VWHPV�±�7KHUPRSODVWLFV�SLSLQJ�V\VWHPV�IRU�VRLO�DQG�ZDVWH�GLVFKDUJH�±�7HVW�PHWKRG�IRU

DLUWLJKWQHVV�RI�MRLQWV

(1����������
3ODVWLFV�SLSLQJ�V\VWHPV�±�7KHUPRSODVWLFV�SLSLQJ�V\VWHPV�IRU�VRLO�DQG�ZDVWH�GLVFKDUJH�LQVLGH�EXLOGLQJV�±
7HVW�PHWKRG�IRU�UHVLVWDQFH�WR�HOHYDWHG�WHPSHUDWXUH�F\FOLQJ

(1����������
3ODVWLFV� SLSLQJ� V\VWHPV� ±� 7KHUPRSODVWLFV� SLSLQJ� V\VWHPV� IRU� EXULHG� QRQ�SUHVVXUH� DSSOLFDWLRQV� ±� 7HVW
PHWKRGV�IRU�OHDNWLJKWQHVV�RI�HODVWRPHULF�VHDOLQJ�ULQJ�W\SH�MRLQWV

(1����������
3ODVWLFV�SLSLQJ�DQG�GXFWLQJ�V\VWHPV�±�7KHUPRSODVWLFV�SLSHV�±�'HWHUPLQDWLRQ�RI�UHVLVWDQFH�WR�H[WHUQDO
EORZV�E\�WKH�VWDLUFDVH�PHWKRG
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SU(1�������
3ODVWLFV�SLSLQJ�V\VWHPV�IRU�VRLO�DQG�ZDVWH�GLVFKDUJH��ORZ�DQG�KLJK�WHPSHUDWXUH��ZLWKLQ�WKH�EXLOGLQJ
VWUXFWXUH�±�3RO\SURS\OHQH��33��±�3DUW����$VVHVVPHQW�RI�FRQIRUPLW\

SU(1�����
7KHUPRSODVWLFV�SLSLQJ�DQG�GXFWLQJ�V\VWHPV�±�-RLQWV�IRU�EXULHG�QRQ�SUHVVXUH�DSSOLFDWLRQV�±�7HVW�PHWKRG
IRU�ORQJ�WHUP�VHDOLQJ�SHUIRUPDQFH�RI�MRLQWV�ZLWK�WKHUPRSODVWLF�HODVWRPHU��73(��VHDOV�E\�HVWLPDWLQJ�WKH
VHDOLQJ�SUHVVXUH

(1�,62�����
7KHUPRSODVWLFV�SLSHV�±�'HWHUPLQDWLRQ�RI�ULQJ�VWLIIQHVV��,62�����������

,62�����������
3LSHV� DQG� ILWWLQJV� RI� SODVWLFV� PDWHULDOV� ±� )LWWLQJV� IRU� GRPHVWLF� DQG� LQGXVWULDO� ZDVWH� SLSHV� ±� %DVLF
GLPHQVLRQV��0HWULF�VHULHV�±�3DUW����8QSODVWLFL]HG�SRO\�YLQ\O�FKORULGH���39&�8�

,62���������
3ODVWLFV�±�9RFDEXODU\

,62������������
3ODVWLFV�±�6\PEROV�±�3DUW����%DVLF�SRO\PHUV�DQG�WKHLU�VSHFLDO�FKDUDFWHULVWLFV

,62����������
3ODVWLFV� ±� 'HWHUPLQDWLRQ� RI� WKH� PHOW� PDVV�IORZ� UDWH� �0)5�� DQG� WKH� PHOW� YROXPH�IORZ� UDWH� �095�� RI
WKHUPRSODVWLFV

,62����������
��������7KHUPRSODVWLFV�SLSHV�±�8QLYHUVDO�ZDOO�WKLFNQHVV�WDEOH

,62�������������
7KHUPRSODVWLFV�SLSHV�DQG�ILWWLQJV�±�'HWHUPLQDWLRQ�RI�PHOW�PDVV�IORZ�UDWH�±�3DUW����7HVW�PHWKRG

,62�������������
7KHUPRSODVWLFV�SLSHV�DQG�ILWWLQJV�±�'HWHUPLQDWLRQ�RI�PHOW�PDVV�IORZ�UDWH�±�3DUW����7HVW�FRQGLWLRQV
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���'HILQLWLRQV��V\PEROV�DQG�DEEUHYLDWLRQV

)RU�WKH�SXUSRVHV�RI�WKLV�VWDQGDUG��WKH�IROORZLQJ�GHILQLWLRQV��V\PEROV�DQG�DEEUHYLDWLRQV�DSSO\�

�����'HILQLWLRQV

7KH�GHILQLWLRQV�JLYHQ�LQ�,62����������DQG�,62�������������DQG�WKH�IROORZLQJ�DSSO\�

�������DSSOLFDWLRQ� DUHD� FRGH�D� FRGH� XVHG� LQ� WKH� PDUNLQJ� RI� SLSHV� DQG� ILWWLQJV� WR� LQGLFDWH� WKH� SHUPLWWHG
DSSOLFDWLRQ�DUHD�V��IRU�ZKLFK�WKH\�DUH�LQWHQGHG�DV�IROORZV�

³%´��FRGH�IRU�WKH�DSSOLFDWLRQ�DUHD�LQVLGH�EXLOGLQJV�DQG�RXWVLGH�EXLOGLQJV�IL[HG�RQWR�WKH�ZDOO�

³'´��FRGH�IRU�WKH�DSSOLFDWLRQ�DUHD�XQGHU�DQG�ZLWKLQ�RQH�PHWUH�IURP�WKH�EXLOGLQJ�ZKHUH�WKH�SLSHV�DQG�ILWWLQJV
DUH�EXULHG�LQ�JURXQG�

³%'´��FRGH�IRU�WKH�DSSOLFDWLRQ�DUHD�IRU�ERWK��FRGH�³%´�DQG�FRGH�³�'´�DSSOLFDWLRQ�DUHDV

127(��,Q�FRGH�³%'´�DSSOLFDWLRQ�DUHDV�WKH�H[LVWHQFH�RI�H[WHUQDO�IRUFHV�IURP�WKH�VXUURXQGLQJV�LQ�DGGLWLRQ
WR�KRW�ZDWHU�GLVFKDUJH�LV�XVXDO�

�������QRPLQDO�VL]H�'1�D�QXPHULFDO�GHVLJQDWLRQ�RI�WKH�VL]H�RI�D�FRPSRQHQW��ZKLFK�LV�DSSUR[LPDWHO\�HTXDO�WR
WKH�PDQXIDFWXULQJ�GLPHQVLRQ��LQ�PLOOLPHWUHV

�������QRPLQDO�VL]H�'1�2'�QRPLQDO�VL]H��UHODWHG�WR�WKH�RXWVLGH�GLDPHWHU

�������QRPLQDO� RXWVLGH�GLDPHWHU� �GQ��WKH� VSHFLILHG� RXWVLGH� GLDPHWHU�� LQ�PLOOLPHWUHV�� DVVLJQHG� WR� D� QRPLQDO
VL]H�'1�2'

�������RXWVLGH�GLDPHWHU��GH���7KH�PHDVXUHG�RXWVLGH�GLDPHWHU�WKURXJK�LWV�FURVV�VHFWLRQ�DW�DQ\�SRLQW�RI�D�SLSH
RU�VSLJRW�HQG�RI�D�ILWWLQJ��URXQGHG�WR�WKH�QH[W�JUHDWHU�����PP�

�������PHDQ�RXWVLGH�GLDPHWHU��GHP��WKH�PHDVXUHG�RXWHU�FLUFXPIHUHQFH�RI�D�SLSH�RU�VSLJRW�HQG�RI�D�ILWWLQJ�LQ
DQ\�FURVV�VHFWLRQ�VTXDUH�WR�WKH�SLSH�D[LV��GLYLGHG�E\� �� ���������URXQGHG�WR�WKH�QH[W�JUHDWHU�����PP

�������PHDQ�LQVLGH�GLDPHWHU�RI�D�VRFNHW��GVP��WKH�DULWKPHWLFDO�PHDQ�RI�D�QXPEHU�RI�PHDVXUHPHQWV�RI� WKH
LQVLGH�GLDPHWHU�RI�D�VRFNHW�LQ�WKH�VDPH�FURVV�VHFWLRQ

�������ZDOO�WKLFNQHVV��H��WKH�PHDVXUHG�ZDOO�WKLFNQHVV�DW�DQ\�SRLQW�DURXQG�WKH�FLUFXPIHUHQFH�RI�D�FRPSRQHQW

�������PHDQ�ZDOO�WKLFNQHVV��HP��WKH�DULWKPHWLFDO�PHDQ�RI�D�QXPEHU�RI�PHDVXUHPHQWV�RI� WKH�ZDOO� WKLFNQHVV�
UHJXODUO\� VSDFHG� DURXQG� WKH� FLUFXPIHUHQFH� DQG� LQ� WKH� VDPH� FURVV�VHFWLRQ� RI� D� FRPSRQHQW�� LQFOXGLQJ� WKH
PHDVXUHG�PLQLPXP�DQG�WKH�PHDVXUHG�PD[LPXP�YDOXHV�RI�WKH�ZDOO�WKLFNQHVV�LQ�WKDW�FURVV�VHFWLRQ

��������SLSH�VHULHV�6�D�GLPHQVLRQOHVV�QXPEHU�IRU�SLSH�GHVLJQDWLRQ��VHH�,62������������

��������QRPLQDO�ULQJ�VWLIIQHVV��61��D�QXPHULFDO�GHVLJQDWLRQ�RI�WKH�ULQJ�VWLIIQHVV�RI�D�SLSH�RU�ILWWLQJ��ZKLFK�LV�D
FRQYHQLHQW� URXQG� QXPEHU� UHODWLYH� WR� WKH� GHWHUPLQHG� VWLIIQHVV� LQ� NLORQHZWRQV� SHU� VTXDUH� PHWUH� �N1�P���
LQGLFDWLQJ�WKH�PLQLPXP�ULQJ�VWLIIQHVV�RI�D�SLSH�RU�ILWWLQJ

��������FRSRO\PHU�D�SRO\PHU�GHULYHG�IURP�PRUH�WKDQ�RQH�VSHFLHV�RI�PRQRPHU

��������KRPRSRO\PHU�D�SRO\PHU�GHULYHG�IURP�RQH�VSHFLHV�RI�PRQRPHU

��������YLUJLQ�PDWHULDO�PDWHULDO�LQ�D�IRUP�VXFK�DV�JUDQXOHV�RU�SRZGHU�WKDW�KDV�QRW�EHHQ�VXEMHFWHG�WR�XVH�RU
SURFHVVLQJ�RWKHU�WKDQ�WKDW�UHTXLUHG�IRU�LWV�PDQXIDFWXUH�DQG�WR�ZKLFK�QR�UHSURFHVVDEOH�RU�UHF\FODEOH�PDWHULDO
KDV�EHHQ�DGGHG
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��������RZQ� UHSURFHVVDEOH� PDWHULDO�PDWHULDO� SUHSDUHG� IURP� UHMHFWHG� XQXVHG� SLSHV� RU� ILWWLQJV�� LQFOXGLQJ
WULPPLQJV� IURP� WKH� SURGXFWLRQ� RI� SLSHV� RU� ILWWLQJV�� WKDW� ZLOO� EH� UHSURFHVVHG� LQ� D� PDQXIDFWXUHU
V� SODQW� DIWHU
KDYLQJ�EHHQ�SUHYLRXVO\�SURFHVVHG�E\�WKH�VDPH�PDQXIDFWXUHU�E\�D�SURFHVV�VXFK�DV�PRXOGLQJ�RU�H[WUXVLRQ��DQG
IRU�ZKLFK�WKH�FRPSOHWH�IRUPXODWLRQ�LV�NQRZQ

�������H[WHUQDO�UHSURFHVVDEOH�PDWHULDO�PDWHULDO�FRPSULVLQJ�HLWKHU�RQH�RI�WKH�IROORZLQJ�IRUPV�

D��PDWHULDO�IURP�UHMHFWHG�XQXVHG�SLSHV�RU�ILWWLQJV�RU�WULPPLQJV�WKHUHIURP��WKDW�ZLOO�EH�UHSURFHVVHG�DQG�WKDW
ZHUH�RULJLQDOO\�SURFHVVHG�E\�DQRWKHU�PDQXIDFWXUHU�

E��PDWHULDO� IURP�WKH�SURGXFWLRQ�RI�XQXVHG�33�SURGXFWV�RWKHU� WKDQ�SLSHV�DQG�ILWWLQJV�� UHJDUGOHVV�RI�ZKHUH
WKH\�DUH�PDQXIDFWXUHG

�������UHF\FODEOH�PDWHULDO�PDWHULDO�FRPSULVLQJ�HLWKHU�RQH�RI�WKH�IROORZLQJ�IRUPV�

D��PDWHULDO�IURP�XVHG�SLSHV�RU�ILWWLQJV�ZKLFK�KDYH�EHHQ�FOHDQHG�DQG�FUXVKHG�RU�JURXQG�

E��PDWHULDO� IURP�XVHG�33�SURGXFWV�RWKHU� WKDQ�SLSHV�RU� ILWWLQJV�ZKLFK�KDYH�EHHQ�FOHDQHG�DQG�FUXVKHG�RU
JURXQG

�����6\PEROV

$ OHQJWK�RI�HQJDJHPHQW
% OHQJWK�RI�OHDG�LQ
& GHSWK�RI�VHDOLQJ�]RQH
'1 QRPLQDO�VL]H
'1�2'�� QRPLQDO�VL]H��RXWVLGH�GLDPHWHU�UHODWHG
GH RXWVLGH�GLDPHWHU
GHP PHDQ�RXWVLGH�GLDPHWHU
GQ QRPLQDO�RXWVLGH�GLDPHWHU
GV LQVLGH�GLDPHWHU�RI�D�VRFNHW
GVP PHDQ�LQVLGH�GLDPHWHU�RI�D�VRFNHW
H ZDOO�WKLFNQHVV
HP PHDQ�ZDOO�WKLFNQHVV
H�� ZDOO�WKLFNQHVV�RI�D�VRFNHW
H��� ZDOO�WKLFNQHVV�LQ�WKH�JURRYH�DUHD
O HIIHFWLYH�OHQJWK�RI�D�SLSH
O� OHQJWK�RI�VSLJRW
5 UDGLXV�RI�VZHSW�ILWWLQJV
]� ]�OHQJWKV�RI�D�ILWWLQJ
� QRPLQDO�DQJOH�RI�D�ILWWLQJ

�����$EEUHYLDWLRQV

0)5 PHOW�PDVV�IORZ�UDWH
2,7 R[LGDWLRQ�LQGXFWLRQ�WLPH
33 SRO\SURS\OHQH
33�+�� SRO\SURS\OHQH�KRPRSRO\PHU
7,5 WUXH�LPSDFW�UDWH
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���0DWHULDO

�����33�FRPSRXQG

7KH� FRPSRXQG� IRU� SLSHV� DQG� ILWWLQJV� VKDOO� EH� 33�EDVH�PDWHULDO� �KRPRSRO\PHU� RU� FRSRO\PHU�� WR� ZKLFK� DUH
DGGHG� WKRVH� DGGLWLYHV� WKDW� DUH� QHHGHG� WR� IDFLOLWDWH� WKH� PDQXIDFWXUH� RI� FRPSRQHQWV� FRQIRUPLQJ� WR� WKH
UHTXLUHPHQWV�JLYHQ�LQ�WKLV�VWDQGDUG�

,Q�RUGHU�WR�FRQIRUP�WR�QDWLRQDO�UHTXLUHPHQWV�RQ�ILUH�UHJXODWLRQV�RWKHU�DGGLWLYHV�PD\�EH�XVHG�

)DEULFDWHG�ILWWLQJV�RU�SDUWV�RI�IDEULFDWHG�ILWWLQJV�VKDOO�EH�PDGH�IURP�SLSHV�DQG�RU�PRXOGLQJV�FRQIRUPLQJ�WR�WKLV
VWDQGDUG��H[FHSW� IRU� WKH� UHTXLUHPHQWV� IRU� WKH�ZDOO� WKLFNQHVV�RI� IDEULFDWHG� ILWWLQJV�DQG�RU�PRXOGLQJV� IURP�33
ZKLFK�FRQIRUP�WR�PDWHULDO��PHFKDQLFDO�DQG�SK\VLFDO�FKDUDFWHULVWLFV�DV�UHTXLUHG�LQ�WKLV�VWDQGDUG�

�����5HSURFHVVDEOH�DQG�UHF\FODEOH�PDWHULDO

,Q�DGGLWLRQ�WR�YLUJLQ�PDWHULDO�WKH�XVH�RI�RZQ�UHSURFHVVDEOH�PDWHULDO�REWDLQHG�GXULQJ�WKH�SURGXFWLRQ�DQG�WHVWLQJ
RI�SURGXFWV�FRQIRUPLQJ�WR�WKLV�VWDQGDUG�LV�SHUPLWWHG��([WHUQDO�UHSURFHVVDEOH�RU�UHF\FODEOH�PDWHULDO�VKDOO�QRW�EH
XVHG�

�����0HOW�PDVV�IORZ�UDWH

7KH� 0)5� RI� WKH� EDVH� PDWHULDO� VKDOO� EH� WHVWHG� LQ� DFFRUGDQFH� ZLWK� ,62� ����������� FRQGLWLRQ� 0� �WHVW
WHPSHUDWXUH�������&��ORDGLQJ�PDVV�������NJ��

3LSHV�DQG� ILWWLQJV� LQWHQGHG� WR�EH�XVHG� IRU�PHFKDQLFDO� MRLQWV� VKDOO� EH�PDGH� IURP�PDWHULDOV�ZLWK�DQ�0)5�DV
IROORZV�

0)5������������������J����PLQ�

0DWHULDOV�IRU�SLSHV�DQG�ILWWLQJV�IRU�EXWW�IXVLRQ�MRLQWV�VKDOO�EH�GHVLJQDWHG�E\�WKH�IROORZLQJ�FODVVHV�ZLWK�UHJDUG�WR
WKH�0)5�

&ODVV�$� 0)5 � ����J����PLQ�
&ODVV�%� ����J����PLQ � 0)5 � ����J����PLQ�
&ODVV�&�� ����J����PLQ � 0)5 � ����J����PLQ�
&ODVV�'� ����J����PLQ � 0)5 � ����J����PLQ�

2QO\�SLSHV�DQG�ILWWLQJV�PDGH�IURP�PDWHULDOV�RI�WKH�VDPH�RU�DGMDFHQW�0)5�FODVVHV�PD\�EH�IXVHG�WRJHWKHU�

�����7KHUPDO�VWDELOLW\

:KHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�(1�����XVLQJ�D�WHVW�WHPSHUDWXUH�RI������&��WKH�R[LGDWLRQ�LQGXFWLRQ�WLPH��2,7�
RI�WKH�PDWHULDO�XVHG�IRU�SLSHV�DQG�ILWWLQJV�LQWHQGHG�IRU�EXWW�IXVLRQ�VKDOO�QRW�EH�OHVV�WKDQ���PLQ�

�����6HDOLQJ�ULQJ�UHWDLQLQJ�PHDQV

6HDOLQJ�ULQJV�PD\�EH�UHWDLQHG�XVLQJ�PHDQV�PDGH�IURP�SODVWLFV�RWKHU�WKDQ�33��SURYLGHG�WKH�MRLQWV�FRQIRUP�WR
WKH�UHTXLUHPHQWV�JLYHQ�LQ�FODXVH���

�����)LUH�EHKDYLRXU

3LSHV� DQG� ILWWLQJV� FRQIRUPLQJ� WR� WKLV� VWDQGDUG� VKDOO� FRQIRUP� WR� DQ\� UHOHYDQW� QDWLRQDO� UHTXLUHPHQWV� RQ� ILUH
UHJXODWLRQV�
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���*HQHUDO�FKDUDFWHULVWLFV

�����$SSHDUDQFH

:KHQ�YLHZHG�ZLWKRXW�PDJQLILFDWLRQ�WKH�IROORZLQJ�UHTXLUHPHQWV�DSSO\�

±� WKH� LQWHUQDO�DQG�H[WHUQDO�VXUIDFHV�RI�SLSHV�DQG� ILWWLQJV�VKDOO�EH�VPRRWK��FOHDQ�DQG� IUHH� IURP�JURRYLQJ�
EOLVWHULQJ��LPSXULWLHV�DQG�SRUHV�DQG�DQ\�RWKHU�VXUIDFH�LUUHJXODULW\�OLNHO\�WR�SUHYHQW�WKHLU�FRQIRUPDQFH�WR�WKLV
VWDQGDUG�

±�SLSH�HQGV�VKDOO�EH�FOHDQO\�FXW�DQG�WKH�HQGV�RI�SLSHV�DQG�ILWWLQJV�VKDOO�EH�VTXDUH�WR�HDFK�D[LV�

�����&RORXU

7KH�SLSHV�DQG�ILWWLQJV�VKDOO�EH�XQLIRUPDOO\�FRORXUHG�WKURXJKRXW�WKHLU�HQWLUH�WKLFNQHVV��7KH�FRORXUV�RI�SLSHV�DQG
ILWWLQJV�VKRXOG�EH�SUHIHUDEO\�JUH\��EODFN�RU�ZKLWH��2WKHU�FRORXUV�PD\�EH�XVHG�

���*HRPHWULFDO�FKDUDFWHULVWLFV

�����*HQHUDO

'LPHQVLRQV�VKDOO�EH�PHDVXUHG�LQ�DFFRUGDQFH�ZLWK�SU(1�����

7KH� ILJXUHV� DUH� VFKHPDWLF� VNHWFKHV� RQO\�� WR� LQGLFDWH� WKH� UHOHYDQW� GLPHQVLRQV�� 7KH\� GR� QRW� QHFHVVDULO\
UHSUHVHQW�WKH�PDQXIDFWXUHG�FRPSRQHQWV��7KH�JLYHQ�GLPHQVLRQV�VKDOO�EH�IROORZHG�

�����'LPHQVLRQV�RI�SLSHV

�������2XWVLGH�GLDPHWHUV

7KH�PHDQ�RXWVLGH�GLDPHWHU��GHP��VKDOO�FRQIRUP�WR�7DEOH���RU�7DEOH����DV�DSSOLFDEOH�

7DEOH����0HDQ�RXWVLGH�GLDPHWHUV
�PHWULF�VHULHV�

'LPHQVLRQV�LQ�PLOOLPHWUHV
1RPLQDO�VL]H

'1�2'
1RPLQDO�RXWVLGH

GLDPHWHU
0HDQ�RXWVLGH�GLDPHWHU

GQ GHP��PLQ GHP��PD[
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7DEOH����0HDQ�RXWVLGH�GLDPHWHUV
�VHULHV�EDVHG�RQ�LQFK�GLPHQVLRQV�

'LPHQVLRQV�LQ�PLOOLPHWUHV
1RPLQDO�VL]H

'1�2'
1RPLQDO�RXWVLGH

GLDPHWHU
0HDQ�RXWVLGH�GLDPHWHU

GQ GHP��PLQ GHP��PD[
�� �� ���� ����

�� �� ���� ����

�� �� ���� ����

�������(IIHFWLYH�OHQJWK

7KH� HIIHFWLYH� OHQJWK� RI� D� SLSH� O� VKDOO� QRW� EH� OHVV� WKDQ� WKDW� GHFODUHG� E\� WKH� PDQXIDFWXUHU� DQG� VKDOO� EH
PHDVXUHG�DV�VKRZQ�LQ�)LJXUH���

)LJXUH�����(IIHFWLYH�OHQJWK�RI�SLSHV

�������&KDPIHULQJ

,I�D�FKDPIHU�LV�UHTXLUHG��WKH�DQJOH�RI�FKDPIHULQJ�VKDOO�EH�EHWZHHQ�����DQG�����WR�WKH�D[LV�RI�WKH�SLSH��VHH
)LJXUH�����:KHQ�SLSHV�ZLWKRXW�FKDPIHU�DUH�XVHG��WKH�SLSH�HQGV�VKDOO�EH�GHEXUUHG�

7KH�UHPDLQLQJ�ZDOO�WKLFNQHVV�RI�WKH�HQG�RI�WKH�SLSH�VKDOO�EH�DW�OHDVW�B�RI�HPLQ�

�������:DOO�WKLFNQHVV

7KH�ZDOO�WKLFNQHVV�H�VKDOO�FRQIRUP�WR�7DEOH���RU�7DEOH����DV�DSSOLFDEOH��ZKHUH�IRU�PHWULF�VHULHV�D�PD[LPXP
ZDOO�WKLFNQHVV�DW�DQ\�SRLQW�XS�WR�����HPLQ�LV�SHUPLWWHG��SURYLGHG�WKDW�WKH�PHDQ�ZDOO�WKLFNQHVV�HP�LV�OHVV�WKDQ
RU�HTXDO�WR�WKH�VSHFLILHG�HP��PD[�
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7DEOH����:DOO�WKLFNQHVV
��PHWULF�VHULHV�

'LPHQVLRQV�LQ�PLOOLPHWUHV
3LSH�VHULHV�

6����� 6��� 6���

1RPLQDO
VL]H

'1�2'

1RPLQDO
RXWVLGH
GLDPHWHU :DOO�WKLFNQHVV

GQ HPLQ HP��PD[ HPLQ HP��PD[ HPLQ HP��PD[

�� �� ��� ��� ��� ��� ��� ���

�� �� ��� ��� ��� ��� ��� ���

�� �� ��� ��� ��� ��� ��� ���

�� �� ��� ��� ��� ��� ��� ���

�� �� ��� ��� ��� ��� ��� ���

�� �� ��� ��� ��� ��� ��� ���

�� �� ��� ��� ��� ��� ��� ���

��� ��� ��� ��� ��� ��� ��� ���

��� ��� ��� ��� ��� ��� ��� ���

��� ��� ��� ��� ��� ��� ��� ���

��� ��� ��� ��� ��� ��� ��� ���

��� ��� ��� ��� ��� ��� ± ±

��� ��� ± ± ��� ��� ± ±

��� ��� ± ± ��� ���� ± ±

���)RU�DSSOLFDWLRQ�DUHD�³%´�RQO\�

7DEOH����:DOO�WKLFNQHVV
�VHULHV�EDVHG�RQ�LQFK�GLPHQVLRQV�

'LPHQVLRQV�LQ�PLOOLPHWUHV
1RPLQDO�VL]H

'1�2'
1RPLQDO�RXWVLGH :DOO�WKLFNQHVV���

GLDPHWHU
GQ HPLQ HP��PD[

�� �� ��� ���

�� �� ��� ���

�� �� ��� ���

���)RU�DSSOLFDWLRQ�DUHD�³%´�RQO\�
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������'LPHQVLRQV�RI�ILWWLQJV

�������2XWVLGH�GLDPHWHUV

7KH�PHDQ�RXWVLGH�GLDPHWHU�GHP�RI�WKH�VSLJRW�HQG�VKDOO�FRQIRUP�WR�7DEOH���RU�7DEOH����DV�DSSOLFDEOH�

��������]�OHQJWKV

7KH�]�OHQJWK�V��RI�ILWWLQJV��VHH�)LJXUH���WR�)LJXUH�����VKDOO�EH�JLYHQ�E\�WKH�PDQXIDFWXUHU�

127(��7KH�]�OHQJWK�RI�D�ILWWLQJ�LV�LQWHQGHG�WR�DVVLVW�LQ�WKH�GHVLJQ�RI�PRXOGV�DQG�LV�QRW�LQWHQGHG�WR�EH
XVHG�IRU�TXDOLW\�FRQWURO�SXUSRVHV��,62������������FDQ�EH�XVHG�DV�D�JXLGHOLQH�

�������:DOO�WKLFNQHVV

7KH�PLQLPXP�ZDOO�WKLFNQHVV�HPLQ�RI�WKH�ERG\�RU�WKH�VSLJRW�HQG�RI�D�ILWWLQJ�VKDOO�FRQIRUP�WR�7DEOH���RU�7DEOH���
DV� DSSOLFDEOH�� H[FHSW� WKDW� D� UHGXFWLRQ� RI� ���� UHVXOWLQJ� IURP� FRUH� VKLIWLQJ� LV� SHUPLWWHG�� ,Q� VXFK� D� FDVH� WKH
DYHUDJH�RI�WZR�RSSRVLWH�ZDOO�WKLFNQHVVHV�VKDOO�EH�HTXDO�WR�RU�H[FHHG�WKH�YDOXHV�JLYHQ�LQ�7DEOH���RU�7DEOH����DV
DSSOLFDEOH�

:KHUH� D� ILWWLQJ� RU� DGDSWRU� SURYLGHV� IRU� D� WUDQVLWLRQ� EHWZHHQ� WZR� QRPLQDO� VL]HV�� WKH�ZDOO� WKLFNQHVV� RI� HDFK
FRQQHFWLQJ�SDUW� VKDOO� FRQIRUP� WR� WKH� UHTXLUHPHQWV� IRU� WKH� DSSOLFDEOH� QRPLQDO� VL]H�� ,Q� VXFK�D� FDVH� WKH�ZDOO
WKLFNQHVV�RI�WKH�ILWWLQJ�ERG\�LV�SHUPLWWHG�WR�FKDQJH�JUDGXDOO\�IURP�WKH�RQH�ZDOO�WKLFNQHVV�WR�WKH�RWKHU�

:KHUH�D�VHDOLQJ�ULQJ�LV� ORFDWHG�E\�PHDQV�RI�D�UHWDLQLQJ�FDS�RU�ULQJ��VHH�)LJXUH���� WKH�ZDOO� WKLFNQHVV�LQ�WKLV
DUHD�VKDOO�EH�FDOFXODWHG�E\�DGGLWLRQ�RI�WKH�ZDOO�WKLFNQHVV�RI�WKH�VRFNHW�DQG�WKH�ZDOO�WKLFNQHVV�RI�WKH�UHWDLQLQJ
FDS�RU�ULQJ�DW�WKH�FRUUHVSRQGLQJ�SODFHV�LQ�WKH�VDPH�FURVV�VHFWLRQ�

7KH�ZDOO� WKLFNQHVV� RI� IDEULFDWHG� ILWWLQJV�� H[FHSW� IRU� VSLJRW� HQG� DQG� VRFNHW��PD\� EH� FKDQJHG� ORFDOO\� E\� WKH
IDEULFDWLRQ�SURFHVV��SURYLGHG�WKDW�WKH�PLQLPXP�ZDOO�WKLFNQHVV�RI�WKH�ERG\�FRQIRUPV�WR�H��PLQ�DV�JLYHQ�LQ�7DEOH��
RU�7DEOH����DV�DSSURSULDWH�IRU�WKH�SLSH�VHULHV�6�FRQFHUQHG�

)LJXUH����([DPSOH�IRU�FDOFXODWLRQ�RI�WKH�ZDOO�WKLFNQHVV�RI�VRFNHWV�ZLWK�UHWDLQLQJ�FDS

�����'LPHQVLRQV�RI�VRFNHWV�DQG�SLSH�HQGV

�������'LPHQVLRQV�RI�ULQJ�VHDO�VRFNHWV�DQG�VSLJRW�HQGV

��������'LDPHWHUV�DQG�OHQJWKV

7KH� GLDPHWHUV� DQG� OHQJWKV� RI� ULQJ� VHDO� VRFNHWV� DQG� VSLJRW� HQGV� �VHH� )LJXUH���� )LJXUH��� RU� )LJXUH���� VKDOO
FRQIRUP�WR�7DEOH���RU�7DEOH����DV�DSSOLFDEOH��DQG�VKDOO�EH�LQ�DFFRUGDQFH�ZLWK�WKH�IROORZLQJ�FRQGLWLRQV�

D��:KHUH�VHDOLQJ�ULQJV�DUH�ILUPO\�UHWDLQHG��WKH�GLPHQVLRQV�IRU�WKH�PLQLPXP�YDOXH�IRU�$�DQG�WKH�PD[LPXP�YDOXH
IRU�&�VKDOO�EH�PHDVXUHG�WR�WKH�HIIHFWLYH�VHDOLQJ�SRLQW��VHH�)LJXUH���DV�DQ�H[DPSOH���7KLV�SRLQW�VKDOO�JLYH�D�IXOO
VHDOLQJ�DFWLRQ�

E��:KHUH�VHDOLQJ�ULQJV�DUH�ILUPO\�UHWDLQHG��UHTXLUHPHQWV�IRU�GLPHQVLRQ�%��VHH�)LJXUH����GR�QRW�DSSO\�

'LIIHUHQW� GHVLJQV� RI� ULQJ� VHDO� VRFNHWV� �VHH� )LJXUH� ��� DUH� SHUPLWWHG�� SURYLGHG� WKH� MRLQWV� FRQIRUP� WR� WKH
UHTXLUHPHQWV�JLYHQ�LQ�FODXVH���
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7DEOH����'LDPHWHUV�DQG�OHQJWKV�RI�ULQJ�VHDO�VRFNHWV�DQG�VSLJRW�HQGV
�PHWULF�VHULHV�

'LPHQVLRQV�LQ�PLOOLPHWUHV
1RPLQDO
VL]H

'1�2'

1RPLQDO
RXWVLGH
GLDPHWHU

6RFNHW
6SLJRW
HQG

GQ GVP�PLQ $PLQ %PLQ &PD[ O���PLQ

�� �� ���� �� � �� ��
�� �� ���� �� � �� ��
�� �� ���� �� � �� ��
�� �� ���� �� � �� ��
�� �� ���� �� � �� ��

�� �� ���� �� � �� ��
�� �� ���� �� � �� ��
��� ��� ����� �� � �� ��
��� ��� ����� �� � �� ��
��� ��� ����� �� � �� ��

��� ��� ����� �� � �� ��
��� ��� ����� �� �� �� ��
��� ��� ����� �� �� �� ���
��� ��� ����� �� �� �� ���

7DEOH����'LDPHWHUV�DQG�OHQJWKV�RI�ULQJ�VHDO�VRFNHWV�DQG�VSLJRW�HQGV
�VHULHV�EDVHG�RQ�LQFK�GLPHQVLRQV�

'LPHQVLRQV�LQ�PLOOLPHWUHV

1RPLQDO
VL]H

'1�2'

1RPLQDO
RXWVLGH
GLDPHWHU

6RFNHW �6SLJRW
�HQG

GQ GVP��PLQ $PLQ %PLQ &PD[ O���PLQ
�� �� ������ �� ��� �� ��

�� �� ������ �� ��� �� ��

�� �� ������ �� ��� �� ��
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5LQJ�VHDO�VRFNHW�ZLWKRXW�FKDPIHU

5LQJ�VHDO�VRFNHW�ZLWK�FKDPIHU

)LJXUH����'LPHQVLRQV�RI�VRFNHWV�DQG�VSLJRW�HQGV�IRU�ULQJ�VHDO�MRLQWV

)LJXUH����7\SLFDO�JURRYH�GHVLJQV�IRU�ULQJ�VHDO�VRFNHWV
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)LJXUH����(IIHFWLYH�VHDOLQJ�SRLQW

���������:DOO�WKLFNQHVV�RI�ULQJ�VHDO�VRFNHWV

7KH�ZDOO�WKLFNQHVV�RI�WKH�VRFNHW�H��DQG�WKH�ZDOO�WKLFNQHVV�LQ�WKH�JURRYH�DUHD�H��VKDOO�FRQIRUP�WR�7DEOH��
RU�7DEOH����DV�DSSOLFDEOH�

7DEOH����:DOO�WKLFNQHVV�RI�VRFNHWV
�PHWULF�VHULHV�

'LPHQVLRQV�LQ�PLOOLPHWUHV
1RPLQDO
VL]H

'1�2'

1RPLQDO
RXWVLGH
GLDPHWHU

�3LSH�VHULHV�

6����� 6��� 6���
:DOO�WKLFNQHVV

GQ H���PLQ H���PLQ H���PLQ H���PLQ H���PLQ H���PLQ

�� �� ��� ��� ��� ��� ��� ���
�� �� ��� ��� ��� ��� ��� ���
�� �� ��� ��� ��� ��� ��� ���
�� �� ��� ��� ��� ��� ��� ���
�� �� ��� ��� ��� ��� ��� ���

�� �� ��� ��� ��� ��� ��� ���
�� �� ��� ��� ��� ��� ��� ���
��� ��� ��� ��� ��� ��� ��� ���
��� ��� ��� ��� ��� ��� ��� ���
��� ��� ��� ��� ��� ��� ��� ���

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

���)RU�DSSOLFDWLRQ�DUHD�³%´�RQO\�
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7DEOH����:DOO�WKLFNQHVVHV�RI�VRFNHWV
�VHULHV�EDVHG�RQ�LQFK�GLPHQVLRQV�

'LPHQVLRQV�LQ�PLOOLPHWUHV
1RPLQDO�VL]H 1RPLQDO�RXWVLGH :DOO�WKLFNQHVVHV��

'1�2' GLDPHWHU
GQ H���PLQ H���PLQ

���� ���� ��� �����

���� ���� ��� �����

���� ���� ��� ����
������)RU�DSSOLFDWLRQ�DUHD�³%´�RQO\�

�������'LPHQVLRQV�RI�SLSH�HQGV�IRU�EXWW�IXVLRQ�MRLQWV

7KH�PHDQ�RXWVLGH�GLDPHWHU�GHP�DQG�WKH�ZDOO�WKLFNQHVV�H�RI�SLSHV�ZLWK�SODLQ�HQGV�LQWHQGHG�WR�EH�XVHG�IRU�EXWW
IXVLRQ�MRLQWV�VKDOO�FRQIRUP�WR�WKH�VDPH�SLSH�VHULHV�6��DV�VSHFLILHG�LQ�WKLV�VWDQGDUG�

�����7\SHV�RI�ILWWLQJV

7KLV�VWDQGDUG�LV�DSSOLFDEOH�IRU�WKH�IROORZLQJ�W\SHV�RI�ILWWLQJV��2WKHU�GHVLJQV�RI�ILWWLQJV�DUH�SHUPLWWHG�

D� %HQGV��VHH�)LJXUHV����������������RU����

±�XQVZHSW�RU�VZHSW�DQJOH��VHH�,62�������������
±�VSLJRW�VRFNHW�RU�VRFNHW�VRFNHW�
±�EXWW�IXVHG�IURP�VHJPHQWV�

7KH�IL[HG�QRPLQDO�DQJOH� �VKRXOG�EH�DV�IROORZV�����������������������������������RU�������WR�����

E���%UDQFKHV�DQG�UHGXFLQJ�EUDQFKHV��EUDQFKLQJ�VLQJOH�RU�PXOWLSOH���VHH�)LJXUHV��������������������RU����

±�XQVZHSW�RU�VZHSW�DQJOH��VHH�,62�������������
±�VSLJRW�VRFNHW�RU�VRFNHW�VRFNHW�

7KH�IL[HG�QRPLQDO�DQJOH� �VKRXOG�EH�DV�IROORZV�������������RU�������WR�����

,I�RWKHU�DQJOHV�DUH�UHTXLUHG��WKH\�VKDOO�EH�DJUHHG�EHWZHHQ�WKH�PDQXIDFWXUHU�DQG�SXUFKDVHU�DQG�EH�LGHQWLILHG
DFFRUGLQJO\�

F���5HGXFHUV��VHH�)LJXUH����

G���$FFHVV�ILWWLQJV��VHH�)LJXUH����

7KH�LQVLGH�GLDPHWHU�RI�WKH�FOHDQLQJ�KROH�VKDOO�EH�DV�VSHFLILHG�E\�WKH�PDQXIDFWXUHU�

H���&RXSOHUV

±�'RXEOH�VRFNHW��VHH�)LJXUH�����
±�5HSDLU�FROODU��VHH�)LJXUH�����

I�� 3XVK�ILW�VRFNHW�IRU�EXWW�IXVLRQ�IRU�SLSH�HQGV��VHH�)LJXUH����

J��3OXJV��VHH�)LJXUH�����

© BSI 21 November 2002



3DJH���
(1������������

����,6%�����

)LJXUH�����%HQG�ZLWK�VLQJOH�VRFNHW )LJXUH�����%HQG�ZLWK�VLQJOH�VRFNHW
(unswept) (swept

)LJXUH����%HQG�ZLWK�DOO�VRFNHWV� )LJXUH����%HQG�ZLWK�DOO�VRFNHWV
�XQVZHSW� �VZHSW�
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)LJXUH������%HQG��EXWW�IXVHG�IURP )LJXUH������%HQG�ZLWK�VLQJOH�VRFNHW�
segments butt fused from segments

)LJXUH�����%UDQFK��XQVZHSW� )LJXUH�����5HGXFLQJ�EUDQFK��XQVZHSW�
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)LJXUH�����5HGXFLQJ�EUDQFK )LJXUH������5HGXFLQJ�EUDQFK
�VZHSW� ZLWK�DOO�VRFNHWV��VZHSW�

)LJXUH�����'RXEOH�EUDQFK )LJXUH�����$QJXODU�GRXEOH�EUDQFK
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)LJXUH�����5HGXFHU� )LJXUH�����$FFHVV�ILWWLQJ�ZLWK�URXQG
FOHDQLQJ�KROH

)LJXUH�����'RXEOH�VRFNHW )LJXUH�����5HSDLU�FROODU

)LJXUH�����3XVK�ILW�VRFNHW�IRU� )LJXUH�����3OXJ
EXWW�IXVLRQ�RI�SLSH�HQGV
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���0HFKDQLFDO�FKDUDFWHULVWLFV�RI�SLSHV

����*HQHUDO�FKDUDFWHULVWLFV

:KHQ� WHVWHG� LQ�DFFRUGDQFH�ZLWK� WKH� WHVW�PHWKRG�DV�VSHFLILHG� LQ�7DEOH���XVLQJ� WKH� LQGLFDWHG�SDUDPHWHUV�� WKH
SLSH�VKDOO�KDYH�JHQHUDO�PHFKDQLFDO�FKDUDFWHULVWLFV�FRQIRUPLQJ�WR�WKH�UHTXLUHPHQWV�JLYHQ�LQ�7DEOH���

7KH�PDVV�DQG�IDOO�KHLJKW�RI�VWULNHU�IRU�GHWHUPLQLQJ�WKH�LPSDFW�UHVLVWDQFH��URXQG�WKH�FORFN�PHWKRG��DV�VSHFLILHG
LQ�7DEOH���DUH�JLYHQ�LQ�7DEOH����RU�7DEOH�����DV�DSSOLFDEOH�

7DEOH�����*HQHUDO�PHFKDQLFDO�FKDUDFWHULVWLFV�RI�SLSHV

&KDUDFWHULVWLF 5HTXLUHPHQW 7HVW�SDUDPHWHUV 7HVW�PHWKRG

33�FRSRO\PHU�

,PSDFW�UHVLVWDQFH���

�URXQG�WKH�FORFN
PHWKRG�

7,5�������

�0DVV�RI�VWULNHU

�)DOO�KHLJKW�RI�VWULNHU

�7DEOHV����RU���

�7DEOHV����RU��� (1���������

�7\SH�RI�VWULNHU�IRU� �

�GQ�������PP �G���

�GQ�������PP �G���

�&RQGLWLRQLQJ�PHGLXP �:DWHU�RU�DLU

�&RQGLWLRQLQJ�WHPSHUDWXUH ����������&
�&RQGLWLRQLQJ�SHULRG ����PLQ

�6DPSOLQJ�SURFHGXUH �SU(1�������

33�+�

,PSDFW�UHVLVWDQFH

�URXQG�WKH�FORFN
PHWKRG�

7,5�������

�0DVV�RI�VWULNHU

�)DOO�KHLJKW�RI�VWULNHU

�7DEOHV����RU���

�7DEOHV����RU��� (1���������

�7\SH�RI�VWULNHU�IRU� �

��GQ�������PP �G���

��GQ�������PP �G���

�&RQGLWLRQLQJ�PHGLXP �$LU

�&RQGLWLRQLQJ�WHPSHUDWXUH �����������&
�&RQGLWLRQLQJ�SHULRG ����PLQ

�6DPSOLQJ�SURFHGXUH �SU(1�������
���,Q�FDVH�RI�LQGLUHFW�WHVWLQJ��VHH�SU(1���������WKH�SUHIHUUHG�WHPSHUDWXUH�LV�����������&��
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7DEOH�����0DVVHV�DQG�IDOO�KHLJKWV�RI�VWULNHU�IRU�LPSDFW�UHVLVWDQFH
��URXQG�WKH�FORFN�PHWKRG�

�PHWULF�VHULHV�
'LPHQVLRQV�LQ�PLOOLPHWUHV

1RPLQDO
VL]H

1RPLQDO
RXWVLGH
GLDPHWHU

0DVV
RI�VWULNHU

�NJ

)DOO�KHLJKW
RI�VWULNHU

'1�2' GQ ������
�

����
����

�� ���

���� ���� ��� ������

���� ���� ��� ������

���� ���� ��� �����

���� ���� ��� �����

���� ���� ��� �����

���� ���� ��� �����

���� ���� ��� �����

��� ��� ��� �����

��� ��� ��� �����

��� ��� ����� �����

��� ��� ��� �����

��� ��� ��� �����

��� ��� ��� �����

��� ��� ��� �����

7DEOH������0DVVHV�DQG�IDOO�KHLJKWV�RI�VWULNHU�IRU�LPSDFW�UHVLVWDQFH
��URXQG�WKH�FORFN�PHWKRG�

��VHULHV�EDVHG�RQ�LQFK�GLPHQVLRQV�

����������������������������������'LPHQVLRQV�LQ�PLOOLPHWUHV
1RPLQDO�VL]H
��'1�2'

��1RPLQDO�RXWVLGH
�GLDPHWHU

GQ

0DVV�RI�VWULNHU
NJ

������
�

��)DOO�KHLJKW�RI
VWULNHU

����
����

��
��
��

��
��
��

���
���
���

���
���
����

�����$GGLWLRQDO�FKDUDFWHULVWLFV

3LSHV�PDGH� IURP�33�FRSRO\PHUV� LQWHQGHG� WR� EH� XVHG� LQ� DUHDV�ZKHUH� LQVWDOODWLRQ� LV� XVXDOO\� FDUULHG� RXW� DW
WHPSHUDWXUHV� EHORZ� ���� �&�� VKDOO� DGGLWLRQDOO\� FRQIRUP� WR� WKH� UHTXLUHPHQWV� RI� DQ� LPSDFW� WHVW� �VWDLUFDVH
PHWKRG��DV�VSHFLILHG�LQ�7DEOH����

7KH�SLSHV�VKDOO�EH�PDUNHG�LQ�DFFRUGDQFH�ZLWK�7DEOH����
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7DEOH�����$GGLWLRQDO�PHFKDQLFDO�FKDUDFWHULVWLFV�RI�SLSHV

&KDUDFWHULVWLF 5HTXLUHPHQWV 7HVW�SDUDPHWHUV 7HVW�PHWKRG

,PSDFW�UHVLVWDQFH��

�VWDLUFDVH�PHWKRG�

+�������P
PD[�RQH�EUHDN
EHORZ�����P

&RQGLWLRQLQJ�DQG�WHVW�WHPSHUDWXUH
7\SH�RI�VWULNHU

���������&
G��� (1�����

0DVV�RI�VWULNHU�IRU� NJ�

���PP � GQ �������PP ����

���PP � GQ ������PP ���

���PP � GQ ������PP ���

���PP � GQ �����PP ���

GQ  ����PP ���
GQ  ����PP ���
GQ  ����PP ���
GQ  ����PP ����

GQ �����PP ����
���)RU�33�FRSRO\PHU�RQO\�

��3K\VLFDO�FKDUDFWHULVWLFV

����3K\VLFDO�FKDUDFWHULVWLFV�RI�SLSHV

:KHQ�WHVWHG� LQ�DFFRUGDQFH�ZLWK� WKH� WHVW�PHWKRGV�DV�VSHFLILHG� LQ�7DEOH����XVLQJ� WKH� LQGLFDWHG�SDUDPHWHUV�
WKH�SLSH�VKDOO�KDYH�SK\VLFDO�FKDUDFWHULVWLFV�FRQIRUPLQJ�WR�WKH�UHTXLUHPHQWV�JLYHQ�LQ�7DEOH����

7DEOH�����3K\VLFDO�FKDUDFWHULVWLFV�RI�SLSHV

&KDUDFWHULVWLF 5HTXLUHPHQWV 7HVW�SDUDPHWHUV 7HVW�PHWKRG

/RQJLWXGLQDO
UHYHUVLRQ

�����

7KH�SLSH�VKDOO�H[KLELW�QR
EXEEOHV�RU�FUDFNV

7HVW�WHPSHUDWXUH
,PPHUVLRQ�WLPH�

�����������&
���PLQ

(1���������
0HWKRG�$��

/LTXLG

RU

7HVW�WHPSHUDWXUH
�,PPHUVLRQ�WLPH

�����������&
���PLQ

(1���������
0HWKRG�%��

$LU

0HOW�PDVV�IORZ
UDWH
�0)5�YDOXH�

3HUPLWWHG�PD[��GHYLDWLRQ
ZKHQ�SURFHVVLQJ�WKH
FRPSRXQG�LQWR�D�SLSH�
����J����PLQ

&RQGLWLRQ����
7HVW�WHPSHUDWXUH
5HIHUHQFH�WLPH
/RDGLQJ�PDVV

�����&
���PLQ
�����NJ

,62������������
WRJHWKHU�ZLWK
,62������������

���7KH�FKRLFH�RI�PHWKRG�$�RU�PHWKRG�%�LV�LQ�WKH�UHVSRQVLELOLW\�RI�WKH�PDQXIDFWXUHU�
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�����3K\VLFDO�FKDUDFWHULVWLFV�RI�ILWWLQJV

:KHQ�WHVWHG�LQ�DFFRUGDQFH�ZLWK�WKH�WHVW�PHWKRGV�DV�VSHFLILHG�LQ�7DEOH����DQG�7DEOH����XVLQJ�WKH�LQGLFDWHG
SDUDPHWHUV��WKH�ILWWLQJV�VKDOO�KDYH�SK\VLFDO�FKDUDFWHULVWLFV�FRQIRUPLQJ�WR�WKH�UHTXLUHPHQWV�JLYHQ�LQ�7DEOH���
RU�7DEOH�����DV�DSSOLFDEOH�

7DEOH�����3K\VLFDO�FKDUDFWHULVWLFV�RI�ILWWLQJV

&KDUDFWHULVWLF 5HTXLUHPHQWV 7HVW�SDUDPHWHUV 7HVW�PHWKRG

(IIHFWV�RI�KHDWLQJ
��������

7HVW�WHPSHUDWXUH
+HDWLQJ�WLPH

������������&
���PLQ

(1����������
0HWKRG�$
$LU�RYHQ

���7KH�GHSWK�RI�FUDFNV��GHODPLQDWLRQ�RU�EOLVWHUV�VKDOO�QRW�EH�PRUH� WKDQ������RI� WKH�ZDOO� WKLFNQHVV�DURXQG� WKH
LQMHFWLRQ�SRLQW�V���1R�SDUW�RI�WKH�ZHOG�OLQH�VKDOO�EH�RSHQ�WR�D�GHSWK�RI�PRUH�WKDQ������RI�WKH�ZDOO�WKLFNQHVV�
���:KHQ�ILWWLQJV�DUH�PDQXIDFWXUHG�IURP�SLSHV��WKH�SLSHV�VKDOO�FRQIRUP�WR�WKH�UHTXLUHPHQWV�JLYHQ�LQ�7DEOH���DQG
7DEOH����
���0RXOGLQJV�WKDW�DUH�XVHG�IRU�IDEULFDWHG�ILWWLQJV�PD\�EH�WHVWHG�VHSDUDWHO\�

7DEOH�����3K\VLFDO�FKDUDFWHULVWLFV�RI�IDEULFDWHG�ILWWLQJV

&KDUDFWHULVWLF 5HTXLUHPHQW 7HVW�SDUDPHWHUV 7HVW�PHWKRG

:DWHUWLJKWQHVV�� 1R�OHDNDJH :DWHU�SUHVVXUH
'XUDWLRQ

����EDU���

��PLQ
(1�����

���2QO\�IRU�IDEULFDWHG�ILWWLQJV�PDGH�IURP�PRUH�WKDQ�RQH�SLHFH��$�VHDOLQJ�ULQJ�UHWDLQLQJ�PHDQ�LV�QRW
FRQVLGHUHG�DV�D�SLHFH�
�����EDU� �����N3D
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���3HUIRUPDQFH�UHTXLUHPHQWV

:KHQ�WHVWHG� LQ�DFFRUGDQFH�ZLWK� WKH� WHVW�PHWKRGV�DV�VSHFLILHG� LQ�7DEOH����XVLQJ� WKH� LQGLFDWHG�SDUDPHWHUV�
WKH�MRLQWV�DQG�WKH�V\VWHP�VKDOO�KDYH�ILWQHVV�IRU�SXUSRVH�FKDUDFWHULVWLFV�FRQIRUPLQJ�WR�WKH�UHTXLUHPHQWV�JLYHQ
LQ�7DEOH����

7DEOH������)LWQHVV�IRU�SXUSRVH�FKDUDFWHULVWLFV�RI�WKH�V\VWHP

&KDUDFWHULVWLF 5HTXLUHPHQWV 7HVW�SDUDPHWHUV 7HVW�PHWKRG

:DWHUWLJKWQHVV�� 1R�OHDNDJH 6KDOO�FRQIRUP�WR�(1����� (1�����

$LUWLJKWQHVV�� 1R�OHDNDJH 6KDOO�FRQIRUP�WR�(1����� (1�����

$SSOLFDWLRQ�DUHD�³%´�

(OHYDWHG

WHPSHUDWXUH

F\FOLQJ

1R�OHDNDJH�EHIRUH

DQG�DIWHU�WKH�WHVW�

6DJJLQJ�

'1�����������PP
'1�!���������GQ

6KDOO�FRQIRUP�WR�(1����� (1����������

7HVW�DVVHPEO\�D�

�)LJXUH���DQG�RU

)LJXUH���

$SSOLFDWLRQ�DUHD�³%'´�

(OHYDWHG

WHPSHUDWXUH

F\FOLQJ

1R�OHDNDJH�EHIRUH

DQG�DIWHU�WKH�WHVW�

6DJJLQJ�

'1�����������PP
'1�!���������GQ

6KDOO�FRQIRUP�WR�(1����� (1����������

7HVW�DVVHPEO\�E�

�)LJXUH���

$SSOLFDWLRQ�DUHD�³%'´�

7LJKWQHVV�RI
HODVWRPHULF�ULQJ�VHDO
MRLQWV

7HVW�WHPSHUDWXUH

6SLJRW�GHIOHFWLRQ

6RFNHW�GHIOHFWLRQ

'LIIHUHQFH

����������&

������

�����

�����

(1����������

0HWKRG��

&RQGLWLRQ�%

1R�OHDNDJH :DWHU�SUHVVXUH �����EDU

1R�OHDNDJH :DWHU�SUHVVXUH ����EDU

��������EDU $LU�SUHVVXUH �����EDU

7HVW�WHPSHUDWXUH

$QJXODU
GHIOHFWLRQ

����������&

��

(1����������

0HWKRG��

&RQGLWLRQ�&

1R�OHDNDJH :DWHU�SUHVVXUH �����EDU

1R�OHDNDJH :DWHU�SUHVVXUH ����EDU

��������EDU $LU�SUHVVXUH �����EDU

$SSOLFDWLRQ�DUHD�³%'´�

/RQJ�WHUP

SHUIRUPDQFH

RI�73(�VHDOV

6HDOLQJ�SUHVVXUH�

D��DW����G

������EDU

E��XVLQJ�H[WUDSRODWLRQ�WR
����\U

������EDU

6KDOO�FRQIRUP�WR�SU(1����� SU(1�����

���1RW�UHTXLUHG�IRU�EXWW�IXVLRQ�MRLQWV�
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����5HTXLUHPHQWV�IRU�DSSOLFDWLRQ�DUHD�³%'´

�����*HQHUDO

3LSHV�DQG�ILWWLQJV�LQWHQGHG�WR�EH�XVHG�IRU�DSSOLFDWLRQ�DUHD�³%'´�VKDOO�FRQIRUP�WR�WKH�UHTXLUHPHQWV�IRU�DSSOLFDWLRQ
DUHD�³%´�DQG�DGGLWLRQDOO\�WR�WKH�UHTXLUHPHQWV�JLYHQ�LQ�WKLV�FODXVH�

,I� QDWLRQDO� UHJXODWLRQV� UHTXLUH� IRU� XVH� EXULHG� LQ� JURXQG�ZLWKLQ� WKH� EXLOGLQJ� VWUXFWXUH� JUHDWHU� QRPLQDO� RXWVLGH
GLDPHWHUV�WKDQ����PP��WKHVH�GLPHQVLRQV�VKDOO�EH�WDNHQ�LQWR�DFFRXQW�

)RU�EXWW�IXVLRQ�MRLQWV��RQO\�WKRVH�SLSHV�DQG�ILWWLQJV��PDUNHG�ZLWK�³%'´��VKDOO�EH�XVHG�ZKLFK�DUH�VXLWDEOH�IRU�XVH
LQVLGH�EXLOGLQJV�DQG�EXULHG�LQ�JURXQG�ZLWKLQ�WKH�EXLOGLQJ�VWUXFWXUH�

������0DWHULDO�FKDUDFWHULVWLFV

7KH� PDWHULDO� IRU� SLSHV� DQG� ILWWLQJV� XVHG� IRU� DSSOLFDWLRQ� DUHD� ³%'´� VKDOO� FRQIRUP� WR� WKH� UHTXLUHPHQWV� IRU
UHVLVWDQFH�WR�LQWHUQDO�SUHVVXUH�DV�VSHFLILHG�LQ�7DEOH�����7KH�PDWHULDO�VKDOO�EH�WHVWHG�LQ�WKH�IRUP�RI�D�SLSH�

7DEOH�������0DWHULDO�FKDUDFWHULVWLFV

&KDUDFWHULVWLF 5HTXLUHPHQW 0DWHULDO�W\SH�DQG
WHVW�GHVLJQDWLRQ

7HVW�SDUDPHWHUV �7HVW
PHWKRG

5HVLVWDQFH
WR�LQWHUQDO
SUHVVXUH

1R�IDLOXUH
GXULQJ��WKH
WHVW�SHULRG

33�+�
7HVW�DW�����K
DW�����&

�(QG�FDSV
�7HVW�WHPSHUDWXUH
�2ULHQWDWLRQ
�6DPSOLQJ�VL]HV�DQG�VHULHV
�1XPEHU�RI�WHVW�SLHFHV
�&LUFXPIHUHQWLDO��KRRS��VWUHVV
�&RQGLWLRQLQJ�SHULRG
�7\SH�RI�WHVW
�7HVW�SHULRG

�7\SHV�D�RU�E
�����������&
�IUHH
�SU(1�������
��
�����03D
����PLQ
�:DWHU�LQ�ZDWHU
�������K

(1����

33�+�
7HVW�DW������K�DW
�����&

�(QG�FDSV
�7HVW�WHPSHUDWXUH
�2ULHQWDWLRQ
�6DPSOLQJ�VL]HV�DQG�VHULHV
�1XPEHU�RI�WHVW�SLHFHV
�&LUFXPIHUHQWLDO��KRRS��VWUHVV
�&RQGLWLRQLQJ�SHULRG
�7\SH�RI�WHVW
�7HVW�SHULRG

�7\SHV�D�RU�E
�����������&
�IUHH
�SU(1�������
��
�����03D
����PLQ
�:DWHU�LQ�ZDWHU
��������K

�33�FRSRO\PHU�
�7HVW�DW
�����K�DW�����&

�(QG�FDSV
�7HVW�WHPSHUDWXUH
�2ULHQWDWLRQ
�6DPSOLQJ�VL]HV�DQG�VHULHV
�1XPEHU�RI�WHVW�SLHFHV
�&LUFXPIHUHQWLDO��KRRS��VWUHVV
�&RQGLWLRQLQJ�SHULRG
�7\SH�RI�WHVW
�7HVW�SHULRG

�7\SHV�D�RU�E
�����������&
�IUHH
�SU(1�������
��
�����03D
����PLQ
�:DWHU�LQ�ZDWHU
�������K

33�FRSRO\PHU�
7HVW�DW������K�DW
�����&

�(QG�FDSV
�7HVW�WHPSHUDWXUH
�2ULHQWDWLRQ
�6DPSOLQJ�VL]HV�DQG�VHULHV
�1XPEHU�RI�WHVW�SLHFHV
�&LUFXPIHUHQWLDO��KRRS��VWUHVV
�&RQGLWLRQLQJ�SHULRG
�7\SH�RI�WHVW
�7HVW�SHULRG

�7\SHV�D�RU�E
�����������&
�IUHH
�SU(1�������
��
�����03D
����PLQ
�:DWHU�LQ�ZDWHU
��������K
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������0HFKDQLFDO�FKDUDFWHULVWLFV

3LSHV�XVHG�IRU�DSSOLFDWLRQ�DUHD�³%'´�VKDOO�FRQIRUP�WR�WKH�UHTXLUHPHQWV�IRU�ULQJ�VWLIIQHVV�DV�VSHFLILHG�LQ�7DEOH����

7DEOH�����0HFKDQLFDO�FKDUDFWHULVWLFV

&KDUDFWHULVWLF 5HTXLUHPHQW 7HVW�SDUDPHWHUV 7HVW�PHWKRG

�5LQJ�VWLIIQHVV 61�����N1�P� 7HVW�WHPSHUDWXUH
�
����������& (1�,62�����

�'HIOHFWLRQ ����
�'HIOHFWLRQ�VSHHG�IRU� �
������PP���GQ�������PP �������������PP�PLQ
�����PP���GQ�������PP �������������PP�PLQ
�����PP���GQ�������PP ������������PP�PLQ

����6HDOLQJ�ULQJV

������9DULRXV�GHVLJQV�RI�VHDOLQJ�ULQJV�IRU�ULQJ�VHDO�VRFNHWV�DUH�SHUPLWWHG�SURYLGHG�WKDW�WKH�MRLQWV�FRQIRUP�WR�WKH
UHTXLUHPHQWV�DV�VSHFLILHG�LQ�FODXVH���

0DWHULDOV�IRU�VHDOLQJ�ULQJV�VKDOO�FRQIRUP�WR�(1�������RU�SU(1��������DV�DSSOLFDEOH�

������7KH�VHDOLQJ�ULQJ�VKDOO�QRW�KDYH�DQ\�GHWULPHQWDO�HIIHFWV�RQ�WKH�SURSHUWLHV�RI�WKH�SLSH�RU�ILWWLQJ�

������7KHUPRSODVWLFV�HODVWRPHU��73(��VHDOV�IRU�DSSOLFDWLRQ�DUHD�³%'´�VKDOO�DGGLWLRQDOO\�FRQIRUP�WR�WKH�ORQJ�WHUP
SHUIRUPDQFH�UHTXLUHPHQWV�DV�VSHFLILHG�LQ�FODXVH���

����0DUNLQJ

������*HQHUDO

������� 0DUNLQJ�HOHPHQWV�VKDOO�EH�ODEHOOHG��SULQWHG�RU�IRUPHG�GLUHFWO\�RQ�WKH�FRPSRQHQW�LQ�VXFK�D�ZD\�WKDW�DIWHU
VWRUDJH��ZHDWKHULQJ��KDQGOLQJ�DQG�LQVWDOODWLRQ�WKH�UHTXLUHG�OHJLELOLW\�LV�PDLQWDLQHG�

2QH�RI� WKH� IROORZLQJ� WZR� OHYHOV�RI� OHJLELOLW\�RI� WKH�PDUNLQJ�RQ� WKH�FRPSRQHQWV�DUH�VSHFLILHG� IRU� WKH� LQGLYLGXDO
PDUNLQJ�DVSHFWV�JLYHQ�LQ�7DEOH����DQG�7DEOH�����DV�DSSOLFDEOH��7KH�UHTXLUHG�GXUDELOLW\�RI�PDUNLQJ�LV�FRGHG�DV
IROORZV��

7KH�V\PEROV�IRU�WKH�OHJLELOLW\�PHDQ�WKH�IROORZLQJ�

D��GXUDEOH�LQ�XVH�
E��OHJLEOH�XQWLO�WKH�V\VWHP�LV�LQVWDOOHG�

127(��7KH�PDQXIDFWXUHU� LV�QRW� UHVSRQVLEOH� IRU�PDUNLQJ�EHLQJ� LOOHJLEOH��GXH� WR�DFWLRQV�FDXVHG�GXULQJ
LQVWDOODWLRQ�DQG�XVH�VXFK�DV�SDLQWLQJ��VFUDWFKLQJ��FRYHULQJ�RI�WKH�FRPSRQHQWV�RU�E\�XVH�RI�GHWHUJHQWV�HWF�
RQ�WKH�FRPSRQHQWV�XQOHVV�DJUHHG�RU�VSHFLILHG�E\�WKH�PDQXIDFWXUHU�

��������0DUNLQJ�VKDOO�QRW�LQLWLDWH�FUDFNV�RU�RWKHU�W\SHV�RI�GHIHFWV�ZKLFK�DGYHUVHO\�LQIOXHQFH�WKH�SHUIRUPDQFH�RI
WKH�SLSH�RU�ILWWLQJ�

��������,I�SULQWLQJ� LV�XVHG�� WKH�FRORXULQJ�RI� WKH�SULQWHG� LQIRUPDWLRQ�VKDOO�GLIIHU� IURP� WKH�EDVLF�FRORXULQJ�RI� WKH
SLSH�RU�ILWWLQJ�

��������7KH�VL]H�RI�WKH�PDUNLQJ�VKDOO�EH�VXFK�WKDW�WKH�PDUNLQJ�LV�OHJLEOH�ZLWKRXW�PDJQLILFDWLRQ�

��������,I�SLSHV�DQG�ILWWLQJV�DFFRUGLQJ�WR�WKLV�VWDQGDUG�DUH�FHUWLILHG�E\�DQ�LQGHSHQGHQW�WKLUG�SDUW\��WKH\�PD\�EH
PDUNHG�DFFRUGLQJO\�
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������0LQLPXP�UHTXLUHG�PDUNLQJ�RI�SLSHV

7KH��PLQLPXP�UHTXLUHG�PDUNLQJ�RI�SLSHV�VKDOO�FRQIRUP�WR�7DEOH����

3LSHV�VKDOO�EH�PDUNHG�DW�LQWHUYDOV�RI�PD[LPXP���P��DW�OHDVW�RQFH�SHU�SLSH��3LSHV�ZLWK�D�OHQJWK�OHVV�WKDQ���P
PD\�EH�PDUNHG�ZLWK�D�ODEHO�DW�OHDVW�RQFH�SHU�SLSH�

7DEOH�������0LQLPXP�UHTXLUHG�PDUNLQJ�RI�SLSHV

$VSHFWV 0DUNLQJ�RU�V\PERO 0LQLPXP�GXUDELOLW\�RI
OHJLELOLW\�RI�PDUNLQJ

±�1XPEHU�RI�WKH�VWDQGDUG±
�0DQXIDFWXUHU
V�QDPH�DQG�RU

���WUDGH�PDUN

±�1RPLQDO�VL]H±�0LQLPXP�ZDOO
WKLFNQHVV

±�0DWHULDO���

±�$SSOLFDWLRQ�DUHD�FRGH

±�)RU�DSSOLFDWLRQ�DUHD�³%'´�

���3LSH�VHULHV

±�0)5�FODVV���

±�&ROG�FOLPDWH�SHUIRUPDQFH���

±�0DQXIDFWXUHU
V�LQIRUPDWLRQ

(1�����

;;;

H�J��'1����

H�J�����

33�RU�33�+

³%´�RU�³%'´

H�J��6���

H�J��0)5�$

���LFH�FU\VWDO�

��

D

D

D

D

D

D

D

D

E

D

���3LSHV�ZKLFK�DUH�PDUNHG�³33´�DUH�PDGH�IURP�33�FRSRO\PHU��3LSHV�PDGH�IURP�33�KRPRSRO\PHU�VKDOO�EH
PDUNHG�³33�+´�
���)RU�SLSHV�LQWHQGHG�IRU�EXWW�IXVLRQ�
���7KLV�PDUNLQJ�LV�RQO\�DSSOLFDEOH�WR�SLSHV�ZKLFK�E\�WHVWLQJ�KDYH�SURYHG�WR�FRQIRUP�WR�����
���)RU�SURYLGLQJ�WUDFHDELOLW\�WKH�IROORZLQJ�GHWDLOV�VKDOO�EH�JLYHQ�

D��WKH�SURGXFWLRQ�SHULRG��\HDU�DQG�PRQWK��LQ�ILJXUHV�RU�LQ�FRGH�
E��D�QDPH�RU�FRGH�IRU�WKH�SURGXFWLRQ�VLWH�LI�WKH�PDQXIDFWXUHU�LV�SURGXFLQJ�DW�GLIIHUHQW�VLWHV�
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�������0LQLPXP�UHTXLUHG�PDUNLQJ�RI�ILWWLQJV

7KH�PLQLPXP�UHTXLUHG�PDUNLQJ�RI�ILWWLQJV�VKDOO�FRQIRUP�WR�7DEOH�����ZKHUHE\�WKH�PDQXIDFWXUHU
V� LQIRUPDWLRQ
FDQ�EH�HLWKHU�RQ�WKH�ILWWLQJ�RU�RQ�WKH�SDFNDJLQJ��,I�WKH�PDQXIDFWXUHU
V�LQIRUPDWLRQ�LV�RQ�WKH�SDFNDJLQJ�LW�VKDOO�EH
GHWHUPLQHG�E\�QDWLRQDO�UHTXLUHPHQWV�

7DEOH������0LQLPXP�UHTXLUHG�PDUNLQJ�RI�ILWWLQJV

$VSHFWV 0DUNLQJ�RU�V\PERO 0LQLPXP�GXUDELOLW\�RI
OHJLELOLW\�RI�PDUNLQJ

± 1XPEHU�RI�WKH�VWDQGDUG (1����� E

± 0DQXIDFWXUHU
V�QDPH�DQG�RU�WUDGH
PDUN

;;; D

± 1RPLQDO�VL]H H�J��'1���� D

± 1RPLQDO�DQJOH H�J�������� E

± 0DWHULDO�� 33�RU�33�+ D

± $SSOLFDWLRQ�DUHD�FRGH ³%´�RU�³%'´ D

±��)RU�DSSOLFDWLRQ�DUHD�³%'´�

0LQLPXP�ZDOO�WKLFNQHVV�RU�SLSH�VHULHV H�J������RU�6��� D

± 0)5�FODVV�� 0)5�$ D

± 0DQXIDFWXUHU
V�LQIRUPDWLRQ �� E

���)LWWLQJV�ZKLFK�DUH�PDUNHG�³33´�DUH�PDGH�IURP�33�FRSRO\PHU�
)LWWLQJV�PDGH�IURP�33�KRPRSRO\PHU�VKDOO�EH�PDUNHG�³33�+´�

���)RU�ILWWLQJV�LQWHQGHG�IRU�EXWW�IXVLRQ�
���)RU�SURYLGLQJ�WUDFHDELOLW\�WKH�IROORZLQJ�GHWDLOV�VKDOO�EH�JLYHQ�

D��WKH�SURGXFWLRQ�SHULRG��\HDU��LQ�ILJXUHV�RU�LQ�FRGH�
E��D�QDPH�RU�FRGH�IRU�WKH�SURGXFWLRQ�VLWH�LI�WKH�PDQXIDFWXUHU�LV�SURGXFLQJ�DW�GLIIHUHQW�VLWHV�

����,QVWDOODWLRQ�RI�SLSLQJ�V\VWHPV

)RU� WKH� LQVWDOODWLRQ� RI� SLSHV� DQG� ILWWLQJV� FRQIRUPLQJ� WR� WKLV� VWDQGDUG�� QDWLRQDO� DQG�RU� ORFDO� UHTXLUHPHQWV� DQG
UHOHYDQW�FRGHV�RI�SUDFWLFH�DSSO\�

,Q�DGGLWLRQ� WKH�SLSH�PDQXIDFWXUHU�PD\�JLYH�D�UHFRPPHQGHG�SUDFWLFH�IRU� LQVWDOODWLRQ�ZKLFK�UHIHUV� WR� WUDQVSRUW�
VWRUDJH�DQG�KDQGOLQJ�RI� WKH�SLSHV�DQG� ILWWLQJV�DV�ZHOO�DV� WR� WKH� LQVWDOODWLRQ� LQ�DFFRUGDQFH�ZLWK� WKH�DSSOLFDEOH
QDWLRQDO�DQG�RU�ORFDO�LQVWUXFWLRQV�

)RU� H[WHUQDO� DERYH� JURXQG� DSSOLFDWLRQ� DGGLWLRQDO� UHTXLUHPHQWV� GHSHQGLQJ� RQ� WKH� FOLPDWH� VKDOO� EH� DJUHHG
EHWZHHQ�WKH�PDQXIDFWXUHU�DQG�WKH�XVHU�

'XH�WR�WKH�OLPLWHG�LPSDFW�VWUHQJWK�DW�ORZ�WHPSHUDWXUHV�SLSHV�DQG�ILWWLQJV�PDGH�IURP�33�KRPRSRO\PHU�DUH�QRW
LQWHQGHG�WR�EH�LQVWDOOHG�DW�WHPSHUDWXUHV�EHORZ�����&�
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$QQH[�$���LQIRUPDWLYH�

*HQHUDO�FKDUDFWHULVWLFV�RI�33�SLSHV�DQG�ILWWLQJV

$����*HQHUDO

(1����� VSHFLILHV� WKH� JHQHUDO� UHTXLUHPHQWV� IRU� FRPSRQHQWV� XVHG� LQ� GLVFKDUJH� SLSHV�� GUDLQV� DQG� VHZHUV� IRU
JUDYLW\�V\VWHPV��3LSHV�DQG�ILWWLQJV�FRQIRUPLQJ�WR�WKLV�VWDQGDUG�IXOO\�PHHW�WKHVH�UHTXLUHPHQWV��)XUWKHUPRUH�WKH
IROORZLQJ�LQIRUPDWLRQ�LV�JLYHQ�

$����0DWHULDO�FKDUDFWHULVWLFV

3LSHV�DQG�ILWWLQJV�FRQIRUPLQJ�WR�WKLV�VWDQGDUG�KDYH�JHQHUDOO\�WKHVH�FKDUDFWHULVWLFV�

±�0RGXOXV�RI�HODVWLFLW\ (���PLQ����������03D�
±�$YHUDJH�GHQVLW\  �����J�FP��
±�$YHUDJH�FRHIILFLHQW�RI�OLQHDU
WKHUPDO�H[SDQVLRQ  ������PP�P¼.�

±�7KHUPDO�FRQGXFWLYLW\  �����:�P¼.�
±�6SHFLILF�KHDW�FDSDFLW\  ������-�NJ¼.�
±�6XUIDFH�UHVLVWDQFH !������ �

$����5LQJ�VWLIIQHVV

7KH�ULQJ�VWLIIQHVV�RI�SLSHV�FRQIRUPLQJ�WR�WKLV�VWDQGDUG�LV�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�(1�,62������DQG�LV�DV
IROORZV�

��� N1�P��IRU�6����
����� N1�P��IRU�6����

:KHQ�D�ILWWLQJ�FRQIRUPLQJ�WR�WKLV�VWDQGDUG�KDV�WKH�VDPH�ZDOO�WKLFNQHVV�DV�WKH�FRUUHVSRQGLQJ�SLSH��WKH�VWLIIQHVV
RI�WKLV�ILWWLQJ�EHFDXVH�RI�LWV�JHRPHWU\��LV�HTXDO�WR�RU�JUHDWHU�WKDQ�WKH�VWLIIQHVV�RI�WKDW�SLSH�

7KH�DFWXDO�YDOXH�RI�VWLIIQHVV�RI�WKH�ILWWLQJV�FDQ�EH�GHWHUPLQHG�LQ�DFFRUGDQFH�ZLWK�,62�',6������������

$����&KHPLFDO�UHVLVWDQFH

33� SLSLQJ� V\VWHPV� FRQIRUPLQJ� WR� WKLV� VWDQGDUG� DUH� UHVLVWDQW� WR� FRUURVLRQ� E\� ZDWHU� ZLWK� D� ZLGH� UDQJH� RI
S+�YDOXHV�VXFK�DV�VRLO�DQG�ZDVWH�ZDWHU��UDLQ�ZDWHU��VXUIDFH�ZDWHU�DQG�JURXQG�ZDWHU�

,I�SLSLQJ�V\VWHPV�FRQIRUPLQJ�WR�WKLV�VWDQGDUG�DUH�WR�EH�XVHG�IRU�FKHPLFDO�FRQWDPLQDWHG�ZDVWH�ZDWHU��VXFK�DV
LQGXVWULDO�GLVFKDUJHV��FKHPLFDO�DQG�WHPSHUDWXUH�UHVLVWDQFH�KDYH�WR�EH�WDNHQ�LQWR�DFFRXQW�

)RU� LQIRUPDWLRQ�DERXW� WKH�FKHPLFDO�UHVLVWDQFH�RI�33�JXLGDQFH� LV�JLYHQ� LQ� ,62�75������������DQG�IRU�UXEEHU
PDWHULDOV�LQ�,62�����������
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%LEOLRJUDSK\

(1����
*HQHUDO�UHTXLUHPHQWV�IRU�FRPSRQHQWV�XVHG�LQ�GLVFKDUJH�SLSHV��GUDLQV�DQG�VHZHUV�IRU�JUDYLW\�V\VWHPV

SU(1�����
3ODVWLFV� SLSLQJ� V\VWHPV� IRU� VRLO� DQG� ZDVWH� GLVFKDUJH� �ORZ� DQG� KLJK� WHPSHUDWXUH�� ZLWKLQ� WKH� EXLOGLQJ
VWUXFWXUH���8QSODVWLFL]HG�SRO\�YLQ\O�FKORULGH���39&�8�

(1�������
3ODVWLFV� SLSLQJ� V\VWHPV� IRU� QRQ�SUHVVXUH� XQGHUJURXQG� GUDLQDJH� DQG� VHZHUDJH� �� 8QSODVWLFL]HG� SRO\�YLQ\O
FKORULGH���39&�8����3DUW����6SHFLILFDWLRQV�IRU�SLSHV��ILWWLQJV�DQG�WKH�V\VWHP

SU(1�������
3ODVWLFV� SLSLQJ� V\VWHPV� IRU� VRLO� DQG� ZDVWH� GLVFKDUJH� �ORZ� DQG� KLJK� WHPSHUDWXUH�� ZLWKLQ� WKH� EXLOGLQJ
VWUXFWXUH���3RO\SURS\OHQH��33����3DUW����5HFRPPHQGHG�SUDFWLFH�IRU�LQVWDOODWLRQ

SU(1�����
3ODVWLFV�SLSLQJ�V\VWHPV�ZLWK�VWUXFWXUHG�ZDOO�SLSHV�IRU�VRLO�DQG�ZDVWH�GLVFKDUJH��ORZ�DQG�KLJK�WHPSHUDWXUH�
LQVLGH�EXLOGLQJV���8QSODVWLFL]HG�SRO\�YLQ\O�FKORULGH���39&�8�

(1�����
3ODVWLFV� SLSLQJ� V\VWHPV� IRU� VRLO� DQG� ZDVWH� GLVFKDUJH� �ORZ� DQG� KLJK� WHPSHUDWXUH�� ZLWKLQ� WKH� EXLOGLQJ
VWUXFWXUH���$FU\ORQLWULOH�EXWDGLHQH�VW\UHQH��$%6�

(1�����
3ODVWLFV� SLSLQJ� V\VWHPV� IRU� VRLO� DQG� ZDVWH� GLVFKDUJH� �ORZ� DQG� KLJK� WHPSHUDWXUH�� ZLWKLQ� WKH� EXLOGLQJ
VWUXFWXUH���3RO\HWK\OHQH��3(�

(1�����
3ODVWLFV� SLSLQJ� V\VWHPV� IRU� VRLO� DQG� ZDVWH� GLVFKDUJH� �ORZ� DQG� KLJK� WHPSHUDWXUH�� ZLWKLQ� WKH� EXLOGLQJ
VWUXFWXUH���6W\UHQH�FRSRO\PHU�EOHQGV��6$1�39&�

(1�����
3ODVWLFV� SLSLQJ� V\VWHPV� IRU� VRLO� DQG� ZDVWH� GLVFKDUJH� �ORZ� DQG� KLJK� WHPSHUDWXUH�� ZLWKLQ� WKH� EXLOGLQJ
VWUXFWXUH���&KORULQDWHG�SRO\�YLQ\O�FKORULGH���39&�&�

(1�������
3ODVWLFV�SLSLQJ�V\VWHPV�IRU�QRQ�SUHVVXUH�XQGHUJURXQG�GUDLQDJH�DQG�VHZHUDJH���3RO\SURS\OHQH��33����3DUW���
6SHFLILFDWLRQV�IRU�SLSHV��ILWWLQJV�DQG�WKH�V\VWHP

SU(1��������
*UDYLW\� GUDLQDJH� V\VWHPV� LQVLGH� EXLOGLQJV� �� 3DUW� ��� 6FRSH�� GHILQLWLRQV�� JHQHUDO� DQG� SHUIRUPDQFH
UHTXLUHPHQWV

SU(1��������
3ODVWLFV�SLSLQJ�V\VWHPV�IRU�QRQ�SUHVVXUH�XQGHUJURXQG�GUDLQDJH�DQG�VHZHUDJH���3RO\HWK\OHQH��3(����3DUW���
6SHFLILFDWLRQV�IRU�SLSHV��ILWWLQJV�DQG�WKH�V\VWHP

,62����������
5XEEHU�PDWHULDOV���&KHPLFDO�UHVLVWDQFH

,62�75�����������
3ODVWLFV�SLSHV�DQG�ILWWLQJV���&RPELQHG�FKHPLFDO�UHVLVWDQFH�FODVVLILFDWLRQ�WDEOH

,62�',6�����������
3ODVWLFV�SLSLQJ�V\VWHPV���7KHUPRSODVWLFV�ILWWLQJV���'HWHUPLQDWLRQ�RI�WKH�VKRUW�WHUP�VWLIIQHVV

5$/�����+5��

&RORXU�UHJLVWHU

������������������������������ ����������������������������
    1)

  Obtainable at the national standard institutes.
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