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?<JHI?CKD:Y WDHGHFBQ?KD:Y DHFBKKBY

DHFBL?L IH MKLHCQB<HC WG?J=?LBD?

JZ[hqZy ]jmiiZ ih ]Zam
Ki_pbZevgZy ]jmiiZ wdki_jlh\ ih ihklZ\dZf
b bkihevah\Zgbx ]ZaZ

���������	����
������������������

(C\h^guc ^hdeZ^� ih^]hlh\e_gguc ^_e_]Zpb_c Keh\_gbb�*/

P_eb ^hdeZ^Z

1. Kms_kl\mxsb_ ]Zahijh\h^u [ueb kijh_dlbjh\Zgu b ihkljh_gu \ khhl\_lkl\bb k \_kvfZ
jZaebqgufb ghjfZlb\gufb iheh`_gbyfb b ijZdlbdhc� dhlhju_ hij_^_eyebkv jZagufb
]_heh]bq_kdbfb mkeh\byfb b mkeh\byfb fhglZ`Z� bkihevam_fufb fZl_jbZeZfb b l_ogheh]b_c
kljhbl_evkl\Z� I_j_dZqb\Z_fuc ih ljm[hijh\h^Zf ]Za bf__l jZaebqgu_ dZq_kl\_ggu_
oZjZdl_jbklbdb� ]Zahijh\h^u wdkiemZlbjmxlky \ g_h^bgZdh\uo mkeh\byo� b k l_q_gb_f \j_f_gb bo
h[hjm^h\Zgb_ mklZj_\Z_l�

2. Ih khh[jZ`_gbyf [_ahiZkghklb b k mq_lhf wdhghfbq_kdbo� ijZ\h\uo b ^jm]bo Zki_dlh\
]ZahljZgkihjlgu_ dhfiZgbb \h \k_f fbj_ ihklhyggh dhgljhebjmxl khklhygb_ ]Zahijh\h^h\ b
hij_^_eyxl bo ijb]h^ghklv d wdkiemZlZpbb gZ hkgh\_ kh[bjZ_fuo ^Zgguo� Fh`gh hp_gblv kjhd
ihke_^mxs_c wdkiemZlZpbb ]Zahijh\h^Z ^h ihy\e_gby dZdbo�eb[h djmiguo ^_n_dlh\� <h fgh]bo
kljZgZo wlhl ijhp_kk ghkbl gZa\Zgb_ >B:=GHKLBD:�

*/ < khhl\_lkl\bb k j_r_gb_f� ijbgyluf gZ i_j\hc k_kkbb Ki_pbZevghc ]jmiiu
wdki_jlh\� dhlhjZy khklhyeZkv \ yg\Zj_ ���� ]h^Z [ENERGY/WP.3/*(���������� imgdl � b)].
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3. K mq_lhf \ur_kdZaZggh]h �[u\r__� Kh\_sZgb_ wdki_jlh\ ih ljZgkihjlbjh\d_ b ojZg_gbx
]ZaZ h^h[jbeh ij_^eh`_gb_ Keh\_gbb bamqblv \hijhk ^bZ]ghklbdb ]Zahijh\h^h\ b \ k_gly[j_
1998 ]h^Z Kh\_sZgb_ ml\_j^beh \hijhkgbd ^ey k[hjZ khhl\_lkl\mxsbo ^Zgguo kj_^b ]hkm^Zjkl\ –
qe_gh\ ?WD�

<\_^_gb_

4. GZklhysbc k\h^guc ^hdeZ^ hkgh\u\Z_lky gZ hl\_lZo gZ \hijhkgbd
�(1(5*<�:3���*(����������� ih^]hlh\e_gguc ijZ\bl_evkl\hf Keh\_gbb� dhlhju_ [ueb ihemq_gu
hl �� kljZg� ;_ev]bb� <_g]jbb� =_jfZgbb� >Zgbb� Gb^_jeZg^h\� Ihevrb� Ihjlm]Zebb� Jhkkbckdhc
N_^_jZpbb� Jmfugbb� Keh\Zdbb� Keh\_gbb� Lmjpbb� NjZgpbb� Ohj\Zlbb b Q_rkdhc J_kim[ebdb�

5. >ey h[e_]q_gby jZkkfhlj_gby b khihklZ\e_gby hl\_lh\ hgb ij_^klZ\eyxlky \ \b^_ lZ[ebp� ]^_
bkihevamxlky ke_^mxsb_ khdjZs_gby kljZg�

B ;_ev]by P Ihjlm]Zeby
CZ Q_rkdZy J_kim[ebdZ PL IhevrZ
D =_jfZgby RO Jmfugby
DK >Zgby RUS JhkkbckdZy N_^_jZpby
F NjZgpby SLO Keh\_gby
H <_g]jby SK Keh\Zdby
HR Ohj\Zlby TR Lmjpby
NL Gb^_jeZg^u

I_j\u_ \u\h^u�

6. >Zgby b Lmjpby ij_^klZ\beb hl\_lu gZ hkgh\_ \ur_^r_]h jZg__ ijh_dlZ \hijhkgbdZ
�(1(5*<�:3���*(���5����$GG���� ihwlhfm kljmdlmjZ bo hl\_lh\ [ueZ baf_g_gZ �lZf� ]^_ wlh
\hafh`gh�� k l_f qlh[u hgZ khhl\_lkl\h\ZeZ nhjf_ ihke_^g_]h \ZjbZglZ \hijhkgbdZ� < ij_^u^ms_f
\ZjbZgl_ \hijhkgbdZ g_ kh^_j`Zlky \hijhku � �� b ��� Z \hijhku � �� � b �� y\eyxlky [he__ madbfb
ih ho\Zlm�

7. <k_ hl\_lu [ueb \dexq_gu \ bo i_j\hgZqZevghc nhjf_ �\ lhf qbke_ b khdjZs_gby�� Ijb
ZgZeba_ ^Zgguo ih ij_^klZ\e_gguf hl\_lZf hgb [ueb k]jmiibjh\Zgu \ ke_^mxsb_ l_fZlbq_kdb_
]jmiiu k ^h[Z\e_gb_f ghf_jh\ \hijhkh\ b hl\_lh\ �ijb\h^ylky \ kdh[dZo��

– GhjfZlb\gu_ iheh`_gby �� � b ��
– Hj]ZgbaZpby ^bZ]ghklbdb �� �� �� �� �� � b ���
– F_lh^u bkiulZgbc b ^Zggu_� oZjZdl_jbamxsb_ khklhygb_ ]Zahijh\h^h\ �� � b 9)
– Hp_gdZ ihemq_gguo ^Zgguo b i_jbh^bqghklv __ ijh\_^_gby �� �� b ���
– >Zggu_ h khklhygbb ]Zahijh\h^h\ �� �� b ���
– I_jbh^bqghklv bgki_dlbjh\Zgby b ijbf_gy_fu_ f_lh^u �� ��� �� b ���
– Djbl_jbb hp_gdb b ijbgbfZ_fu_ f_ju �� ��� ��� ��� ��� �� b ���

8. AZf_qZgby ih hl\_lZf �\u^_e_ggu_ gZdehgguf rjbnlhf� ke_^mxl eb[h g_ihkj_^kl\_ggh aZ
\hijhkhf� eb[h ijb\h^ylky ih p_ehc ]jmii_ hl\_lh\�

H[sb_ \u\h^u�

9. =Zahijh\h^gu_ kbkl_fu \ wlbo kljZgZo [ueb ihkljh_gu b wdkiemZlbjmxlky \ jZaebqguo
mkeh\byo� < khhl\_lkl\bb k dhgdj_lgufb mkeh\byfb dZ`^hc kljZgu ijbf_gy_lky k\hc kh[kl\_gguc
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ih^oh^ ^ey h[_ki_q_gby [_ahiZkghc wdkiemZlZpbb ]Zahijh\h^h\ b ljZgkihjlbjh\db ijbjh^gh]h ]ZaZ�
>bZ]ghklbdZ ij_^klZ\ey_l kh[hc gh\uc kbkl_fZlbabjh\Zgguc ih^oh^ d fhgblhjbg]m j_fhglZ b
h[kem`b\Zgby� Z lZd`_ dhgljhex l_ogbq_kdh]h khklhygby ljm[hijh\h^h\�

10. Hl\_lu gZ \hijhkgbd oZjZdl_jbamxlky hlghkbl_evghc g_h^ghjh^ghklvx� ihwlhfm \_kvfZ
keh`gh \ukdZau\Zlv dZdb_�eb[h dhff_glZjbb� dhlhju_ \ jZ\ghc kl_i_gb hlghkbebkv [u dh \k_f
hl\_lZf� DZd \b^gh ba lZ[ebp� jy^ kljZg ij_^klZ\beb hl\_lh\ g_ gZ \k_ \hijhku ± wlh ihdZaZgh
ijhq_jdhf �±�� Ih \hafh`ghklb \ hl^_evghc dhehgd_ mdZau\Z_lky ijhp_glgZy ^hey iheh`bl_evguo
hl\_lh\�

AZf_qZgby� ij_^klZ\e_ggu_ >hdeZ^qbdm ihke_ him[ebdh\Zgby ijh_dlZ k\h^gh]h ^hdeZ^Z

11. Ijh_dl \hijhkgbdZ [ue him[ebdh\Zg ^\Z ]h^Z gZaZ^ b \ ijhp_kk_ kh]eZkh\Zgby _]h
kh^_j`Zgby g_ [ueh \ukdZaZgh dZdbo�eb[h \hajZ`_gbc� Ihke_ him[ebdh\Zgby ijh_dlZ k\h^gh]h
^hdeZ^Z ljb mqZkl\mxsb_ \ hijhk_ kljZgu ij_^klZ\beb aZf_qZgby ih \hijhkgbdm� AZf_qZgby
Ohj\Zlbb kh^_j`Zeb ebrv ^h[Z\e_gby d ij_^klZ\e_gguf _x i_j\hgZqZevguf hl\_lZf b [ueb
\dexq_gu \ jZa^_eu ih khhl\_lkl\mxsbf \hijhkZf� AZf_qZgby Lmjpbb dZkZebkv ih^l\_j`^_gby
ij_^klZ\e_gguo _x hl\_lh\ gZ \hijhkgbd� \ k\yab k q_f \ ^hdeZ^ g_ [ueh \g_k_gh dZdbo�eb[h
baf_g_gbc aZ bkdexq_gb_f ^hiheg_gby d hl\_lm gZ \hijhk 2.

12. < [he__ kms_kl\_gghf fZl_jbZe_� ihklmib\r_f hl Jhkkbckdhc N_^_jZpbb� [ueh \ujZ`_gh
kh`Ze_gb_ ih ih\h^m lh]h� qlh jy^ \_^msbo _\jhi_ckdbo kljZg \ wlhc h[eZklb g_ ij_^klZ\beb
hl\_lh\ gZ \hijhkgbd� Djhf_ lh]h� \ wlhf fZl_jbZe_ [ueh ih^q_jdgmlh� qlh gug_rg__ h[ke_^h\Zgb_
g_ ^Zeh hl\_lh\ gZ ijh[e_fm \ p_ehf� hlf_q_gh hlkmlkl\b_ hibkZgby ihke_^gbo l_g^_gpbc� Z lZd`_
ij_^eh`_gh� qlh[u ih^]hlh\dZ lZdh]h bkke_^h\Zgby klZeZ h^gbf ba [m^msbo ijh_dlh\ ?WD�
JhkkbckdZy N_^_jZpby hlf_lbeZ� qlh ]eZ\gZy p_ev \hijhkgbdZ aZdexqZeZkv \ k[hj_ [Zah\hc
bgnhjfZpbb h[ bkihevam_fuo \ gZklhys__ \j_fy f_lh^Zo ^bZ]ghklbdb� Z g_ \ ijh\_^_gbb ^_lZevgh]h
bkke_^h\Zgby� ^Zxs_]h hl\_lu \ ieZg_ [m^ms_]h jZa\blby ^bZ]ghklbdb b hilbfZevguo f_lh^h\�
Ke_^m_l ihgbfZlv� qlh ^bZ]ghklbdZ ij_^klZ\ey_l kh[hc [he__ rbjhdmx ijh[e_fm \ ijhp_kk_
h[_ki_q_gby wdkiemZlZpbhgghc ijb]h^ghklb ljm[hijh\h^h\ b qlh dhgljhev bo l_ogbq_kdh]h
khklhygby y\ey_lky ebrv h^gbf ba wlZih\ wlh]h ijhp_kkZ� HilbfbaZpby wlbo wlZih\ fh`_l
hkms_kl\eylvky ebrv bkoh^y ba ko_fu kljhbl_evkl\Z ljm[hijh\h^h\� agZqbfhklb ljm[hijh\h^h\� bo
ijhly`_gghklb� kjhdZ wdkiemZlZpbb b dZq_kl\Z h[kem`b\Zgby� b bf__l p_evx h[_ki_q_gb_
fZdkbfZevghc kl_i_gb ijb]h^ghklb ljm[hijh\h^Z d wdkiemZlZpbb ijb fbgbfZevguo aZljZlZo�

13. L_f g_ f_g__ gb`_ ij_^klZ\e_gu g_dhlhju_ h[sb_ jmdh\h^ysb_ ijbgpbiu� dZkZxsb_ky
[m^ms_]h jZa\blby kj_^kl\ hi_jZlb\gh]h dhgljhey l_ogbq_kdh]h khklhygby ljm[hijh\h^h\�

– jZajZ[hldZ ijb[hjh\� iha\heyxsbo hkms_kl\eylv dhgljhev ljm[hijh\h^h\ k baf_gyxsbfky
^bZf_ljhf aZ h^bg ijhoh^� ihkdhevdm ljm[hijh\h^u aZqZklmx bf_xl baf_gyxsbcky
\gmlj_ggbc ^bZf_lj ih wdhghfbq_kdbf beb bguf khh[jZ`_gbyf �gZijbf_j� mklZgh\dZ
j_]mebjmxs_]h deZiZgZ��

– jZajZ[hldZ dhgljhevguo ijb[hjh\ k j_]mebjm_fuf ijhimkdguf dZgZehf� qlh h[_ki_qb\Z_l
g_h[oh^bfmx kdhjhklv ^\b`_gby dhgljhevgh]h ijb[hjZ [_a baf_g_gby kdhjhklb ihlhdZ \
ljm[hijh\h^_� ijb\h^ys_]h d m[uldZf�

– \g_^j_gb_ ijb[hjh\ ihi_j_qgh]h wdkiemZlZpbhggh]h dhgljhey ljm[hijh\h^Z �IWD� ^ey
h[gZjm`_gby madbo ZdkbZevguo ^_n_dlh\ \[ebab k\Zjguo r\h\� dhlhju_ hq_gv ljm^gh
\uy\blv ijb ihfhsb kms_kl\mxs_]h fZ]gblgh]h f_lh^Z ^_l_dlbjh\Zgby ml_qdb �F>M�� Wlh
hkh[_ggh \Z`gh ^ey ]Zahijh\h^h\� ihkdhevdm gZ k_]h^gyrgbc ^_gv klj_kkdhjjhabhggu_
ihjZ`_gby kl_ghd fh]ml [ulv \uy\e_gu ebrv kj_^kl\Zfb mevljZa\mdh\h]h dhgljhey� dhlhju_
^ey h[_ki_q_gby gZ^e_`Zs_]h dhglZdlZ f_`^m ijb[hjgufb ^ZlqbdZfb b kl_gdhc ljm[u
lj_[mxl `b^dhc kj_^u� lh]^Z dZd ^ey f_lh^h\ IWD b F>M wlh]h g_ lj_[m_lky�
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– ^hihegbl_evgZy mklZgh\dZ gZ dhgljhevghf kj_^kl\_ bg_jpbZevgh]h gZ\b]Zpbhggh]h
[ehdZ ^ey hij_^_e_gby ]_h]jZnbq_kdbo dhhj^bgZl dhevp_\uo r\h\ �k ihfhsvx
]eh[Zevghc kimlgbdh\hc gZ\b]Zpbhgghc kbkl_fu�� Wlb f_lh^u agZqbl_evgh mijhsZxl
ehdZebaZpbx h[gZjm`_gguo ^_n_dlh\ \ m^Ze_gguo jZchgZo b� djhf_ lh]h� ^Z`_
iha\heyxl \_klb gZ[ex^_gby aZ ljm[hijh\h^hf k ihfhsvx kimlgbdh\ b l� ^�

I. GHJF:LB<GU? IHEH@?GBY

<hijhk � �� Bf_xlky eb dZdb_�eb[h hljZke_\u_ �$� beb ]hkm^Zjkl\_ggu_ �%� j_dhf_g^Zpbb beb
ghjfZlb\gu_ iheh`_gby �&�� dhlhjufb \u jmdh\h^kl\m_l_kv ijb hij_^_e_gbb khklhygby
]Zahijh\h^Z"

Hl\_l:

B CZ D DK F H HR NL P PL RO RUS SLO SK TR >Z� �

$�hljZke_\u_ – >Z >Z – >Z – >Z 1/ – – >Z >Z >Z >Z G_l 53

%�]hkm^Zjkl\_ggu_ – >Z >Z >Z – >Z >Z 1/ – – >Z – – – G_l 47

&�ghjfZlb\gu_

iheh`_gby
>Z >Z >Z >Z – >Z – 1/ >Z – – >Z – – G_l 47

1/ < Gb^_jeZg^Zo ghjfZlb\gu_ lj_[h\Zgby d wdkiemZlZpbb ]Zahijh\h^h\ kh^_j`Zlky \ jy^_ aZdhgh\� GZ ijZdlbd_

klZg^Zjl gZ wdkiemZlZpbx ljm[hijh\h^h\ \ =heeZg^bb �Dutch Pipeline Standard NEN 3650) bkihevam_lky dZd
bf_xsbc aZdhgh^Zl_evgmx kbem� < gZklhys__ \j_fy ijbgbfZxlky f_ju ih m\yad_ aZdhgh^Zl_evkl\Z \ h[eZklb

wdkiemZlZpbb ljm[hijh\h^h\ \ p_eyo kha^Zgby h[sbo aZdhgh^Zl_evguo ghjf ^ey \k_o kj_^kl\ ljZgkihjlbjh\db

�\h^gh]h� ^hjh`gh]h� `_e_agh^hjh`gh]h b ljm[hijh\h^gh]h�� mqblu\Zy lZd`_ \hafh`gh_ ihy\e_gb_ _\jhi_ckdhc

^bj_dlb\u ih ljm[hijh\h^Zf�

<hijhk � �� < kemqZ_ iheh`bl_evgh]h hl\_lZ gZ ij_^u^msbc \hijhk ijhkv[Z ijb\_klb [he__

ih^jh[gmx bgnhjfZpbx� mdZaZ\ gZa\Zgby� mjh\_gv� ba^Zl_ey b ]h^ ba^Zgby khhl\_lkl\mxsbo

ghjfZlb\guo iheh`_gbc beb j_dhf_g^Zpbc�

Hl\_l:

B Iheh`_gby h ljZgkihjlbjh\d_ ]ZaZ ih ljm[hijh\h^Zf �hkgh\ghc aZdhg� ± Dhjhe_\kl\h
;_ev]by ±Fbgbkl_jkl\h wdhghfbdb� �� Zij_ey ���� ]h^Z

CZ –
D '9*: ± Jmdh\h^ysb_ ijbgpbiu

DK GhjfZlb\gu_ iheh`_gby� dZkZxsb_ky kbkl_f i_j_^Zqb b jZkij_^_e_gby ijbjh^gh]h ]ZaZ
�gZ hkgh\_ $60(�� \uimkdZxlky MijZ\e_gb_f gZpbhgZevghc bgki_dpbb ljm^Z

F <gmlj_ggb_ ij_^ibkZgby �=Za ^_ NjZgk� �l_ogbq_kdb_ b wdkiemZlZpbhggu_ ghjfu�

H *RPEV]�9� L_ogbq_kdb_ ghjfu MijZ\e_gby ]hjgh]h gZ^ahjZ <_g]jbb� ���� ]h^

HR H[sbc ieZg \_^_gby ijhnbeZdlbq_kdh]h j_fhglZ ± BG:� AZdhg h ]hjghf gZ^ahj_ �ba^Zg
ijZ\bl_evkl\hf \ ���� ]h^m�� AZdhg h[ h[_ki_q_gbb [_ahiZkghklb ijb ljZgkihjlbjh\d_
kujhc g_nlb b ]ZaZ ih ljm[hijh\h^Zf� ���� ]h^

NL 1(1 ���� ± Lj_[h\Zgby d klZevguf ]ZahljZgkihjlguf kbkl_fZf� 1(1 3651 –
>hihegbl_evgu_ lj_[h\Zgby d klZevguf ]Zahijh\h^Zf� i_j_k_dZxsbf hkgh\gu_ bg`_g_jgh�
l_ogbq_kdb_ khhjm`_gby �iehlbgu� dZgZeu� \h^gu_ imlb� ^hjh]b�� 1(1 1059 ± Lj_[h\Zgby d
iZ^_gbx ^Z\e_gby b baf_jbl_evguf klZgpbyf ijbjh^gh]h ]ZaZ k ^Z\e_gb_f gZ \oh^_
<100 [Zj� 1(1 1091 ± Lj_[h\Zgby d klZevguf ]ZahljZgkihjlguf kbkl_fZf k jZkq_lguf
^Z\e_gb_f !� [ZjZ b � �� [Zj b fgh]b_ ^jm]b_ iheh`_gby

P Ijb\h^blky iheguc i_j_q_gv �h[t_fhf \ ihegmx kljZgbpm� \k_o ghjfZlb\guo iheh`_gbc�
Ihkdhevdm hg \uoh^bl aZ jZfdb l_fZlbdb \hijhkgbdZ� wlhl i_j_q_gv g_ ijb\h^blky�
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PL –
RO LjZgkihjlbjh\dZ ]ZaZ ih f_lZeebq_kdbf ljm[hijh\h^Zf ± L_ogbq_kdb_ ij_^ibkZgby�

dZkZxsb_ky ijh_dlbjh\Zgby� j_fhglZ b wdkiemZlZpbb kbkl_fu Zglbdhjjhabcgh]h ihdjulby
�dZlh^gZy aZsblZ� qZklh_ baf_j_gb_ ihl_gpbZeZ b l� ^�� – KlZg^Zjl dhfiZgbb �ijh_dl
klZg^ZjlZ�� IjZ\bl_evkl\_ggu_ ihklZgh\e_gby� 1�'� ������������� L_ogbq_kdh_
h[kem`b\Zgb_ b j_fhgl ]ZahljZgkihjlguo ljm[hijh\h^h\

RUS Hkgh\ghc hljZke_\hc ^hdmf_gl� Hkgh\gu_ iheh`_gby ih hj]ZgbaZpbb ^bZ]ghklbdb
ljm[hijh\h^h\

SLO Wlhl \hijhk hlghkblky lhevdh d kn_j_ ]hkm^Zjkl\_ggh]h j_]mebjh\Zgby

SK Iheh`_gby� dZkZxsb_ky wdkiemZlZpbb b j_fhglZ ± \gmlj_ggb_ ihklZgh\e_gby *0

TR ?\jhi_ckdb_ ghjfu

Hl\_lu gZ \hijhku � b � ihdZau\Zxl� qlh ghjfZlb\gu_ iheh`_gby ijbkmlkl\mxl \h \k_o

kljZgZo� aZ bkdexq_gb_f ^\mo� < g_dhlhjuo kljZgZo h`b^Z_lky \uimkd ]hkm^Zjkl\_gguo

ghjfZlb\guo iheh`_gbc� Z \ ^jm]bo kljZgZo ]Zah\u_ dhfiZgbb ijb^_j`b\Zxlky k\hbo kh[kl\_gguo

ijZ\be� Khhl\_lkl\mxsb_ gZpbhgZevgu_ ]ZahljZgkihjlgu_ dhfiZgbb� m`_ \ l_q_gb_ ^ebl_evgh]h

\j_f_gb ijbf_gyxsb_ ijhp_kk ^bZ]ghklbdb� mqeb gZdhie_gguc bfb hiul� ba^Z\ ^hihegbl_evgu_ beb

\gmlj_ggb_ ghjfu�

II. HJ=:GBA:PBY >B:=GHKLBDB

<hijhk � �� Ijh\h^blky eb gZ j_]meyjghc hkgh\_ hp_gdZ khklhygby ]Zahijh\h^Z"

Hl\_l:

B CZ D DK F H HR NL P PL RO RUS SLO SK TR >Z��

J_]meyjgh >Z >Z >Z >Z >Z 1/ >Z >Z >Z >Z >Z G_l >Z >Z >Z >Z 93

1/ I_jbh^bqghklv dhgljhey aZ\bkbl hl bkihevam_fhc l_ogheh]bb�

<h \k_o kljZgZo� aZ bkdexq_gb_f h^ghc� khklhygb_ ]Zahijh\h^h\ dhgljhebjm_lky�

<hijhk � �� DZdb_ kem`[u beb hl^_eu aZgbfZxlky hp_gdhc l_ogbq_kdh]h khklhygby ]Zahijh\h^Z"

Hl\_l:

B Hl^_e kljhbl_evkl\Z b +6(4

CZ Hl^_e l_ogbq_kdh]h h[kem`b\Zgby b ^bZ]ghklbdb

D Hl^_e wdkiemZlZpbb

DK Hl^_e l_ogbq_kdh]h h[kem`b\Zgby b j_fhglZ

F �=Za ^_ njZgk�� j_]bhgZevgu_ wdkiemZlZpbhggu_ hl^_eu � p_glj wdkiemZlZpbb b

h[kem`b\Zgby �&(26� �GZpbhgZevguc p_glj l_ogbq_kdh]h h[_ki_q_gby�

H Hl^_e ^bZ]ghklbdb

HR Fbgbkl_jkl\h wdhghfbdb� =hkm^Zjkl\_ggh_ mijZ\e_gb_ klZg^Zjlh\ b f_ljheh]bb

NL Hi_jZlhj ljm[hijh\h^Z

P >h]h\hj f_`^m ijZ\bl_evkl\hf Ihjlm]Zebb b LJ:GK=:A

PL MijZ\e_gb_ wdkiemZlZpbb

RO JHF=:A� Hl^_e ^bZ]ghklbdb ljm[hijh\h^h\ b dZlh^ghc aZsblu
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RUS <GBB=:A ± HJ=WG?J=H=:A

SLO Hl^_e l_ogbq_kdh]h h[kem`b\Zgby b l_ogheh]bb

SK Kem`[u gZ[ex^_gby b l_ogbq_kdh]h dhgljhey � hl^_e ljZgkihjlbjh\db ]ZaZ

TR MijZ\e_gb_ �wdkiemZlZpbb� dhgljhey aZ ljZgkihjlhf ]ZaZ

J_amevlZlu dhgljhey l_ogbq_kdh]h khklhygby ljm[hijh\h^h\ kem`Zl \ dZq_kl\_ hkgh\u

ijbgylby dhff_jq_kdbo j_r_gbc b j_r_gbc \ h[eZklb [_ahiZkghklb dZiblZeh\eh`_gbc b

kljZoh\Zgby� [_a dhlhjuo g_\hafh`gZ ^ebl_evgZy wdkiemZlZpby ljm[hijh\h^Z� Wlh bf__l f_klh

\h \k_o [_a bkdexq_gby jZkkfZljb\Z_fuo dhfiZgbyo�

<hijhk � �� Kha^ZgZ eb \ \Zr_c dhfiZgbb dZdZy�eb[h jZ[hqZy ]jmiiZ wdki_jlh\ ih ^bZ]ghklbd_"

Hl\_l:

B CZ D DK F H HR NL P PL RO RUS SLO SK TR >Z��

J_]meyjgh >Z >Z >Z >Z >Z >Z >Z >Z >Z G_l >Z >Z G_l >Z >Z 87

<hijhk � �� =^_ ijhba\h^blky k[hj b ZgZeba ^Zgguo" �mdZ`bl_ khhl\_lkl\mxsmx hj]ZgbaZpbx�

Hl\_l:

B Hl^_e wg_j]_lbdb� dZq_kl\Z b [_ahiZkghklb fbgbkl_jkl\Z wdhghfbdb

CZ DhfiZgby ,6

D =Zah\u_ dhfiZgbb

DK >Zggu_ kh[bjZxlky gZ f_klZo b \ kbkl_f_ 6&$'$� ojZgylky \ hkgh\ghf dhfivxl_j_ \ p_eyo

ijh\_^_gby ihke_^mxs_]h ZgZebaZ

F Kf� \hijhk �

H FHE� Hl^_e ^bZ]ghklbdb

HR BG:� Hl^_e l_ogheh]bb

NL K[hj ^Zgguo \_^_lky \gmljb dhfiZgbb eb[h kh\f_klgh k ih^jy^qbdZfb

P LJ:GK=:A� gZijZ\ey_l kh[jZggu_ ^Zggu_ \ =eZ\gh_ mijZ\e_gb_ wg_j]_lbdb� ]^_

ijhba\h^blky bo ZgZeba

PL Hl^_e wdkiemZlZpbb

RO JHF=:A� Hl^_e ^bZ]ghklbdb b dZlh^ghc aZsblu ljm[hijh\h^h\

RUS <GBB=:A ± HJ=WG?J=H=:A

SLO Hl^_e l_ogbq_kdh]h h[kem`b\Zgby b l_ogheh]bb� ki_pbZebabjh\Zgguc hl^_e hlkmlkl\m_l

SK Keh\ZpdZy ]Zah\Zy ijhfure_gghklv

TR =jmiiZ ih wdkiemZlZpbb �P_glj mijZ\e_gby ]ZahkgZ[`_gb_f�

>Zggu_ \ hkgh\ghf kh[bjZxlky hl^_eZfb wdkiemZlZpbb b bo ZgZeba ijh\h^blky

khhl\_lkl\mxsbfb ki_pbZebabjh\Zggufb mqj_`^_gbyfb� <k_ kljZgu ijbagZxl g_h[oh^bfhklv

dhgljhey khklhygby ]Zahijh\h^h\� h^gZdh bkihevam_fuc ijb wlhf ih^oh^ y\ey_lky jZaebqguf�
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<hijhk � �� Dlh \ \Zr_c dhfiZgbb bf__l ^hklmi d ^Zgguf� dZkZxsbfky wdkiemZlZpbb ]Zahijh\h^Z

b _]h l_ogbq_kdh]h h[kem`b\Zgby� Z lZd`_ d ^Zgguf� aZijZrb\Z_fuf dhfi_l_glgufb hj]ZgZfb

gZ^ahjZ"

Hl\_l:

B 236 b +6(4

CZ Hl^_e l_ogbdb� wdkiemZlZpbb b ^bZ]ghklbdb

D Hl^_e wdkiemZlZpbb

DK P_glj wdkiemZlZpbb b Hl^_e l_ogbq_kdh]h h[kem`b\Zgby � \k_ jZ[hlgbdb dhfiZgbb

F �=Za ^_ njZgk�� CEOS

H I_jkhgZe Hl^_eZ ^bZ]ghklbdb

HR >bj_dlhj b miheghfhq_ggu_ bf khljm^gbdb

NL =jmiiu i_jkhgZeZ �Hl^_e wdkiemZlZpbb b Hl^_e bkke_^h\Zgbc�� Z lZd`_ bgki_dlhju

dhfiZgbb

P WdkiemZlZpbhggu_ b dhff_jq_kdb_ hl^_eu dhfiZgbc �LjZgk]Za� b '*(

PL Hl^_e wdkiemZlZpbb

RO JHF=:A� Hl^_e l_ogbq_kdh]h h[kem`b\Zgby ]ZahljZgkihjlguo ebgbc

RUS –

SLO Jmdh\h^ysbc khklZ\

SK >bj_dlhj hl^_eZ� aZf_klbl_ev ^bj_dlhjZ ih \hijhkZf wdkiemZlZpbb j_]bhgZevguo h[t_dlh\

TR Hl^_e wdkiemZlZpbb b l_ogbq_kdh]h h[kem`b\Zgby

<h \k_o kljZgZo� aZ bkdexq_gb_f ^\mo� [ueZ kha^ZgZ ]jmiiZ wdki_jlh\ ih \hijhkZf

^bZ]ghklbdb� < ^\mo kljZgZo ki_pbZevgZy ]jmiiZ wdki_jlh\ g_ kha^Z\ZeZkv� h^gZdh ^Zggu_
ihklmiZxl \ jZaebqgu_ hl^_eu� ]^_ \ p_eyo hp_gdb ^Zgguo ^bZ]ghklbdb \k_ mqZkl\mxsb_
khljm^gbdb ij_^klZ\eyxl k\hb fg_gby ih wlhfm \hijhkm b khljm^gbqZxl \ ih^]hlh\d_ h[s_]h
^hdeZ^Z ih ^bZ]ghklbd_ \u[jZgguo k_dpbc ljm[hijh\h^Z.

>Zggu_ gZoh^ylky ]eZ\guf h[jZahf \ jZkihjy`_gbb i_jkhgZeZ� hl\_qZxs_]h aZ

wdkiemZlZpbhggmx [_ahiZkghklv ljm[hijh\h^Z� qlh mdZau\Z_l gZ \Z`ghklv b dhgnb^_gpbZevguc

oZjZdl_j wlbo ^Zgguo� >hklmi d gbf bf_xl madhki_pbZebabjh\Zggu_ hl^_eu \ gZpbhgZevguo

ljZgkihjlguo dhfiZgbyo beb \ khhl\_lkl\mxsbo hj]ZgZo ]hkm^Zjkl\_ggh]h gZ^ahjZ� Hij_^_e_gb_

l_ogbq_kdh]h khklhygby ljm[hijh\h^Z ij_^klZ\ey_l kh[hc djZcg_ \Z`gmx b hl\_lkl\_ggmx

aZ^Zqm� Gb \ h^ghc ba kljZg lZdZy hp_gdZ g_ ijhba\h^blky kZfbf ljZgkihjlguf hl^_ehf

gZpbhgZevghc ]ZahljZgkihjlghc dhfiZgbb� wlm jZ[hlm \uihegy_l ki_pbZebabjh\Zgguc hl^_e \

ljZgkihjlghc dhfiZgbb� K mq_lhf \Z`ghklb b h[t_dlb\ghklb hp_gdb wlbo ^Zgguo g_ kemqZcgh�

qlh \h \k_ [hevr_f qbke_ kljZg wlhc jZ[hlhc aZgbfZ_lky ki_pbZebabjh\ZggZy hj]ZgbaZpby.

III. F?LH>UBKIUL:GBCB >:GGU?� O:J:DL?JBAMXSB? KHKLHYGB?
=:AHIJH<H>H<

<hijhk � �: DZdb_ ba gb`_mihfygmluo f_lh^h\ bkihevamxlky ^h beb g_ihkj_^kl\_ggh i_j_^
gZqZehf wdkiemZlZpbb"
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Hl\_l:

B CZ D DK F H HR NL P PL RO RUS SLO SK TR >Z��

=b^jZ\ebq_�

kdb_
bkiulZgby ih^

^Z\e_gb_f

P=...

>Z

1,4x
PjZ[ \ g_dhlhjuo

kemqZyo 1,25x

>Z

1,1x
PjZ[

>Z

1,5x
PjZ[;
PfZdk=
100%
SMYS

>Z 1/
1,5x
PjZ[;
PfZdk=
�� [Zj

>Z

2/
>Z

1,5x
PjZ[

>Z

1,5x
PfZdk

>Z

1,25x
PfZdk

^himklbfh_

jZ[hq__

^Z\e_gb_ 3/

>Z 4/
(1,1–1,4)x
PjZ[

PfZdk=
�� [Zj

>Z

1,5x
PjZ[

>Z

1,4x
PjZ[

>Z

1,25x
PjZ[

>Z

1,5x
PjZ[

G_l >Z

1,5x
PjZ[

93

BkiulZgby

gZ gZ]jmadm

G_l 5/ >Z >Z�

G_l 6/
>Z G_l >Z G_l G_l G_l >Z >Z G_l G_l G_l G_l 33

Hi_jZlb\gZy
ijh\_jdZ�

G_l >Z

we_dljhfZ]gbl�

gZy

G_l >Z >Z�

G_l 6/
– G_l G_l G_l G_l >Z G_l G_l >Z G_l G_l – 20

mevljZa\mdh\Zy G_l – G_l – G_l G_l G_l G_l >Z G_l G_l >Z G_l G_l – 13
BkiulZgby gZ

]_jf_lbqghklv

>Z – G_l – >Z – G_l G_l :ahl G_l >Z >Z >Z >Z – 40

DZeb[jh\dZ
ljm[hijh\h^Z

>Z – G_l – >Z – >Z >Z >Z G_l G_l >Z >Z – – 46

Ijhqb_ f_lh^u 100%
mevljZa\md

– G_l – – – G_l – >Z – – – – – –

1/ Lhevdh ihke_ j_fhglguo jZ[hl�

2/ BkiulZl_evgh_ ^Z\e_gb_ ijb ]b^jZ\ebq_kdbo bkiulZgbyo aZ\bkbl hl iehlghklb gZk_e_gby \ jZchg_

jZkiheh`_gby ljm[hijh\h^Z�

gbadZy iehlghklv� P = 3 fZdk� jZ[� � ���� �beb ����

kj_^gyy b \ukhdZy iehlghklv� P = 3 fZdk� jZ[� � ���� �beb �����

3/ Ihke_ bkiulZgbc gZ ml_qdm ]ZaZ ijb ^himklbfhf ^Z\e_gbb ��� x 3 fZdk�

4/ AZ\bkbl hl deZkkZ f_klZ jZkiheh`_gby�

5/ GZ ij_^ijbylbb�

6/ Bkihevamxl ebrv g_dhlhju_ dhfiZgbb�

=b^jZ\ebq_kdb_ bkiulZgby ih^ ^Z\e_gb_f ijhba\h^ylky ^h beb \gZqZe_ wdkiemZlZpbb

ljm[hijh\h^Z \h \k_o kljZgZo� aZ bkdexq_gb_f h^ghc� <_ebqbgZ bkiulZl_evgh]h ^Z\e_gby

gZoh^blky \ ^bZiZahg_ ���±��� o 3 wdkiemZlZpbhggh]h� >hihegbl_evgu_ bkiulZgby� dZd� gZijbf_j�

bkiulZgby gZ gZ]jmadm� dhgljhev l_ogbq_kdh]h khklhygby b l� ^�� ijbf_gyxlky \ p_eyo ih\ur_gby

\_jhylghklb khojZg_gby wdkiemZlZpbhgguo oZjZdl_jbklbd ljm[hijh\h^Z�

Ebrv \ h^ghc kljZg_ g_ ijh\h^ylky ]b^jZ\ebq_kdb_ bkiulZgby ih^ ^Z\e_gb_f� bkiulZgby gZ

gZ]jmadm beb hi_jZlb\guc dhgljhev l_ogbq_kdh]h khklhygby gb ^h� gb g_ihkj_^kl\_ggh i_j_^

gZqZehf wdkiemZlZpbb ljm[hijh\h^Z�

<_jhylgh� \ g_dhlhjuo kljZgZo \f_klh bkiulZgbc gZ gZ]jmadm ijh\h^blky hi_jZlb\guc

dhgljhev l_ogbq_kdh]h khklhygby� GZ hkgh\_ gZdhie_ggh]h hiulZ ijbf_gyxlky ^\Z hkgh\guo

f_lh^Z�

– ijh\_^_gb_ bkiulZgby gZ ba[ulhqgmx gZ]jmadm gZ kZfhf gZqZevghf wlZi_ \ p_eyo

\uy\e_gby \k_o kdjuluo ^_n_dlh\ b g_bkijZ\ghkl_c�

– nbdkbjh\Zgb_ bkoh^gh]h khklhygby ljm[hijh\h^Z b j_]bkljZpby \ oh^_ wdkiemZlZpbb

baf_g_gbc� dZkZxsboky _]h ijb]h^ghklb ^ey ^Zevg_cr_c [_ahiZkghc wdkiemZlZpbb�

Hp_gdZ \ebygby ihlhdZ ]ZaZ gZ ljm[hijh\h^ fh`_l [ulv ^hklh\_jghc ebrv \ kemqZ_�

_keb ba\_klgu gZqZevgu_ mkeh\by� Bf_ggh ihwlhfm \ ^hiheg_gb_ d ba\_klguf

klZg^Zjlguf ijhp_^mjZf bkiulZgbc \k_ [hevr__ \gbfZgb_ aZ\h_\u\Zxl ^jm]b_ lZdb_

f_lh^u� dZd bkiulZgby gZ f_oZgbq_kdh_ gZijy`_gb_� hi_jZlb\guc wdkiemZlZpbhgguc�

fZ]gblguc beb mevljZa\mdh\hc dhgljhev�
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<hijhk � �: DZdb_ ba i_j_qbke_gguo gb`_ ^Zgguo ihfh]Zxl hp_gblv l_ogbq_kdh_ khklhygb_ b

gZ^_`ghklv ]Zahijh\h^Z"

Hl\_l:

B CZ D DK F H HR NL P PL RO RUS SLO SK TR >Z� �

Lbi dhjjhabhgghc aZsblu >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z 100
J_amevlZlu aZf_jZ dZlh^ghc

aZsblu

>Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z 100

Khklhygb_ ihdjulby >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z 100
LhesbgZ kl_gdb ljm[u >Z G_l >Z >Z�

G_l

>Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z 86

Khklhygb_ aZsblu k mq_lhf

\g_rgbo mkeh\bc

>Z – >Z >Z >Z >Z >Z >Z >Z >Z >Z G_l >Z >Z >Z 86

Qbkeh kemqZ_\

\f_rZl_evkl\Z ihke_
\f_rZl_evkl\Z lj_lvbo

klhjhg

>Z >Z >Z >Z >Z G_l >Z >Z >Z >Z >Z >Z >Z >Z G_l 86

Kl_i_gv ih^\_j`_gghklb
]Zahijh\h^Z d \ha^_ckl\bx

\b[jZpbb \ j_amevlZl_

^hjh`gh]h ^\b`_gby beb
\_^_gby ]hjguo jZ[hl

>Z >Z >Z >Z >Z G_l G_l >Z
1/

>Z >Z G_l >Z >Z
1/

>Z >Z 80

Kl_i_gv ih^\_j`_gghklb

ljm[hijh\h^Z d
\ha^_ckl\bx hiheag_c

G_l >Z >Z – >Z G_l >Z >Z

2/
>Z >Z >Z >Z >Z >Z – 73

J_amevlZlu ij_^u^ms_]h

l_ogbq_kdh]h dhgljhey

>Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z G_l

3/
>Z >Z 93

J_amevlZlu

ehdZebah\Zggh]h

g_jZajmrZxs_]h
bkiulZgby fZl_jbZeZ

ljm[hijh\h^Z

>Z >Z >Z – >Z G_l >Z >Z >Z >Z >Z G_l >Z

4/
>Z – 80

J_amevlZlu ijh\_jdb

mom^r_gby oZjZdl_jbklbd
fZl_jbZeZ ljm[hijh\h^Z

>Z >Z G_l – >Z G_l >Z >Z

5/
>Z >Z G_l >Z G_l >Z – 60

Kjhd kem`[u ljm[hijh\h^Z >Z >Z >Z – – – >Z >Z 6/ >Z >Z >Z >Z >Z – 66
FZl_jbZe ljm[hijh\h^Z >Z >Z >Z – 7/ – >Z >Z 8/ >Z >Z >Z >Z >Z – 66
Lbi ihdjulby G_l >Z >Z – 9/ – >Z >Z 10/ >Z >Z >Z >Z >Z – 66
Ijhqb_ ^Zggu_ 11/ – – – – – G_l – – – – – – – –

1/ J_^dh�

2/ J_^dh� Gb^_jeZg^u – \ hkgh\ghf jZ\gbggZy kljZgZ�

3/ ;ueZ ijh\_^_gZ ebrv i_j\Zy bgki_dpby�

4/ Kbkl_fZlbq_kdbc fhgblhjbg] ^\b`_gby ihq\u� dhlhjh_ fh`_l ijb\_klb d \hagbdgh\_gbx f_oZgbq_kdh]h

gZijy`_gby�

5/ Klj_kkdhjjhaby�

6/ ;he__ �� e_l�

7/ M]e_jh^bklZy fZj]Zgp_\Zy klZev�

8/ API 5L X 70.
9/ Ihebwlbe_g� m]e_\h^hjh^gZy kfheZ�

10/ Lj_okehcguc ihebwlbe_g�

11/ GZebqb_ \ jZchg_ ]Zahijh\h^Z ^jm]bo dhgkljmdpbc�

Fgh]b_ kljZgu ^ey hp_gdb l_ogbq_kdh]h khklhygby ljm[hijh\h^Z bkihevamxl \k_

i_j_qbke_ggu_ lbiu bkiulZgbc dhjjhabhgghc aZsblu� G_dhlhju_ hl\_lu ]h\hjyl h lhf� qlh

\ g_dhlhjuo kljZgZo bkihevamxlky \ukhdhdZq_kl\_ggu_ fZl_jbZeu� ohly p_ev \hijhkgbdZ

aZdexqZeZkv \ mdZaZgbb l_o nZdlh\� dhlhju_ kihkh[kl\mxl hp_gd_ khklhygby ]Zahijh\h^Z� Z g_

\ mdZaZgbb dZq_kl\Z bkihevam_fuo fZl_jbZeh\�
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IV. HP?GD: IHEMQ?GGUO >:GGUO B I?JBH>BQGHKLV ?? IJH<?>?GBY

<hijhk � ��� Dlh aZgbfZ_lky hp_gdhc i_j_qbke_gguo \ ij_^u^ms_f \hijhk_ ^Zgguo"

Hl\_l:

B +6(4 b wdkiemZlZpbhgguc hl^_e

CZ Hl^_e wdkiemZlZpbb� l_ogbq_kdh]h h[kem`b\Zgby b ^bZ]ghklbdb

D Hl^_e wdkiemZlZpbb� wdki_jlu

DK Hl^_e l_ogbq_kdh]h h[kem`b\Zgby b Hl^_e wdkiemZlZpbb

F �=Za ^_ NjZgk�� &(26 b hi_jZlhju gZ f_klZo

H I_jkhgZe Hl^_eZ ^bZ]ghklbdb

HR Hl^_e ljZgkihjlbjh\db b ojZg_gby ]ZaZ

NL < hlghr_gbb ijb]h^ghklb d wdkiemZlZpbb�[_ahiZkghklb ljm[hijh\h^Z dhfiZgbb ijb\e_dZxl

d hp_gd_ bgki_dlhjh\ kh klhjhgu hj]ZgbaZpbc�ihlj_[bl_e_c� >ey jmdh\h^kl\Z dhfiZgbc�

h[_ki_qb\Zxsbo jZ[hlm ]Zahijh\h^Z� hp_gdm ijhba\h^bl Hl^_e wdkiemZlZpbb� GZ ijZdlbd_
jy^ hp_ghd ijhba\h^blky kh\f_klgh�

P LJ:GK=:A �Hl^_eu wdkiemZlZpbb� l_ogbq_kdh]h h[kem`b\Zgby b [_ahiZkghklb�

PL I_jkhgZe dhfiZgbb� aZgbfZxsbcky \hijhkZfb wdkiemZlZpbb b�beb \g_rgb_ wdki_jlu

RO JHF=:A� Hl^_e l_ogbq_kdh]h h[kem`b\Zgby ]ZahljZgkihjlgh]h ljm[hijh\h^Z

RUS <GBB=:A ± HJ=WG?J=H=:A

SLO Hl^_e l_ogbq_kdh]h h[kem`b\Zgby

SK Hl^_e ljZgkihjlbjh\db ]ZaZ

TR Hl^_e l_ogbq_kdh]h h[kem`b\Zgby

< l_o kemqZyo� dh]^Z kZfb ]ZahljZgkihjlgu_ dhfiZgbb jZkkfZljb\Zxl \hijhk h khklhygbb

ljm[hijh\h^Z� d wlhfm ijhp_kkm ijb\e_dZxlky ki_pbZebabjh\Zggu_ hj]ZgbaZpbb� ijb wlhf lZd`_

mqblu\Z_lky hiul� ijbh[j_l_gguc ^jm]bfb ]ZahljZgkihjlgufb dhfiZgbyfb� dhlhju_ m`_

ijh\h^beb ih^h[gu_ hp_gdb�
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<hijhk � ��: K dZdhc i_jbh^bqghklvx ijh\h^blky k[hj \ur_mihfygmluo ^Zgguo"

Hl\_l:

B ijb g_h[oh^bfhklb b�beb ihklhyggh

CZ \ aZ\bkbfhklb hl \b^Z ^Zgguo

D oZjZdl_j b i_jbh^bqghklv k[hjZ ^Zgguo aZ\bkyl hl lbiZ ^Zgguo� Z lZd`_ hl kljZl_]bb

dhfiZgbb

DK ijb g_h[oh^bfhklb

F \ aZ\bkbfhklb hl l_ogheh]bb b bkihevam_fh]h f_lh^Z

H ijb g_h[oh^bfhklb b h^bg jZa \ iylv e_l

HR _`_]h^gh b ijb g_h[oh^bfhklb

NL ^Zggu_ ih baf_j_gbx dZlh^ghc aZsblu ± ^\Z jZaZ \ ]h^� ^jm]b_ ^Zggu_ ± ijb g_h[oh^bfhklb

P h^bg jZa \ ihe]h^Z b h^bg jZa \ ]h^

PL ih kbkl_f_ dhjjhabhgghc aZsblu ± _`_f_kyqgh b d\ZjlZevgh� ^jm]b_ ^Zggu_ ± ijb

g_h[oh^bfhklb

RO ijb g_h[oh^bfhklb

RUS d\ZjlZevgh b ijb g_h[oh^bfhklb

SLO ^\Z jZaZ \ ]h^ b ijb g_h[oh^bfhklb b \ aZ\bkbfhklb hl ^_ckl\mxsbo ghjf

SK ijb g_h[oh^bfhklb

TR _`_f_kyqgh

Wlhl \hijhk [ue knhjfmebjh\Zg \ \_kvfZ h[s_c nhjf_� ihwlhfm b hl\_lu ghkyl lZd`_

\_kvfZ h[sbc oZjZdl_j� <ur_ijb\_^_ggu_ ^Zggu_ \ \hijhkgbd_ hlghkylky dh \k_f ^Zgguf�

i_j_qbke_gguf \ \hijhk_ � ��

>Zggu_ kh[bjZxlky \ hkgh\ghf \ l_ogbq_kdbo hl^_eZo dhfiZgbc� I_jbh^bqghklv k[hjZ

^Zgguo ± f_kyp beb ]h^� eb[h ijb g_h[oh^bfhklb b \ aZ\bkbfhklb hl ^_ckl\mxsbo ghjf�

< hkgh\ghf ijbkmlkl\mxl hl\_lu �ijb g_h[oh^bfhklb�� qlh ih^l\_j`^Z_l ijb\h^bfuc

\ur_ \u\h^ h lhf� qlh ih^oh^ d ^bZ]ghklbd_ y\ey_lky \_kvfZ jZaebqguf� L_f g_ f_g__ fh`gh

aZdexqblv� qlh khklhygb_ ljm[hijh\h^h\ gZoh^blky ih^ ihklhygguf dhgljhe_f� K[hj ^Zgguo�

dZd ij_^klZ\ey_lky� \_^_lky gZ kbkl_fghc hkgh\_ b y\ey_lky h[yaZl_evguf� <k_ qZs_

i_jbh^bqghklv ijh\_jhd mklZgZ\eb\Z_lky \ ]hkm^Zjkl\_gguo l_ogbq_kdbo ghjfZo kljZg�
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V. >:GGU? H L?OGBQ?KDHF KHKLHYGBB =:AHIJH<H>H<

<hijhk � ��: Ijhkv[Z mdZaZlv beb ij_^klZ\blv ^hihegbl_evgmx bgnhjfZpbx h lhf� dZdb_ f_lh^u

hij_^_e_gby khklhygby ]Zahijh\h^Z bkihevamxlky \ ijhp_kk_ _]h wdkiemZlZpbb beb ihke_ ijh\_^_gby

djmiguo j_fhglguo jZ[hl�

Hl\_l:

B CZ D DK F H HR
1/

NL P PL RO RUS SLO SK TR >Z� �

BkiulZgb_ ih^

^Z\e_gb_f

>Z G_l G_l >Z >Z >Z >Z – G_l >Z >Z >Z G_l >Z >Z 68

F_lh^ IbjkhgZ beb

^jm]b_ f_lh^u

>Z >Z G_l >Z >Z G_l >Z >Z >Z >Z >Z >Z >Z >Z G_l 80

Baf_j_gb_ dZlh^gh]h

ihl_gpbZeZ �wnn_dl
\hjhgdb�

G_l G_l >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z 86

Dhgljhev aZ

l_ogbq_kdbf
khklhygb_f

G_l >Z >Z >Z >Z >Z >Z – >Z >Z G_l G_l >Z >Z >Z 73

BkiulZgb_ gZ

f_oZgbq_kdmx

gZ]jmadm

G_l G_l G_l >Z G_l >Z G_l – G_l >Z >Z G_l G_l >Z G_l 33

OZjZdl_jbklbdb

dZlh^ghc aZsblu

>Z >Z >Z >Z >Z >Z G_l – >Z >Z >Z >Z >Z >Z >Z 86

Baf_j_gb_ \g_rg_]h
^Z\e_gby gZ

ljm[hijh\h^ �hiheagb�

G_l G_l G_l G_l G_l G_l G_l – G_l G_l G_l >Z >Z G_l >Z 20

Kjhd kem`[u

ljm[hijh\h^Z

G_l >Z >Z – G_l G_l G_l – G_l G_l G_l >Z G_l G_l – 20

FZl_jbZe

ljm[hijh\h^Z

G_l >Z >Z – G_l G_l G_l – G_l G_l >Z >Z G_l G_l – 26

Lbi ihdjulby G_l >Z >Z – G_l G_l >Z – G_l G_l >Z >Z >Z G_l – 40
=b^jZ\ebq_kdh_
bkiulZgb_

G_l G_l G_l – G_l G_l >Z – G_l G_l >Z – >Z
2/

>Z – 26

EhdZebah\Zggh_

bkiulZgb_

g_jZajmrZxs__

>Z >Z >Z – G_l >Z >Z >Z >Z G_l >Z G_l >Z >Z – 66

Ijh\_jdZ gZ

_kl_kl\_ggh_

mom^r_gb_
oZjZdl_jbklbd

ljm[hijh\h^Z

G_l G_l G_l – G_l G_l >Z – G_l G_l G_l >Z G_l >Z – 20

Ijhqb_ f_lh^u – – <gmljb�

ljm[gZy
^_n_dlh�

kdhiby

(itelligent
pigs)

– <gmljb�

ljm[gZy
^_n_dlh�

kdhiby

(itelligent
pigs)

– – <gmljb�

ljm[gZy
^_n_dlh�

kdhiby

(itelligent
pigs) 3/

– – – – – – –

1/ Ohj\Zlby g_ bf__l ijZ\h iZjZee_evghc gbldb� BkiulZgby fh]ml ijh\h^blvky ijb gZebqbb Zevl_jgZlb\gh]h

bklhqgbdZ ihklZ\hd ]ZaZ� \ ijhlb\ghf kemqZ_ gZ \j_fy bkiulZgbc ijboh^blky hklZgZ\eb\Zlv wdkiemZlZpbx gbldb b

ij_djZsZlv ih^Zqm ]ZaZ�

2/ >ey gh\uo mqZkldh\ ljm[hijh\h^Z�

3/ K_e_dlb\gh h^gZ gbldZ�� e_l�

?keb kjZ\gb\Zlv k hl\_lZfb gZ \hijhk � �� \uau\Z_l m^b\e_gb_ lhl nZdl� qlh \ kljZgZo�

]^_ ]b^jZ\ebq_kdb_ bkiulZgby ih^ ^Z\e_gb_f beb bkiulZgby gZ gZ]jmadb g_ ijbf_gyxlky \ gZqZe_

wdkiemZlZpbb ljm[hijh\h^Z lZdb_ bkiulZgby \uihegyxlky \ oh^_ _]h wdkiemZlZpbb beb ihke_

djmiguo j_fhglguo jZ[hl�
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Ijh\_^_gb_ ]b^jZ\ebq_kdbo bkiulZgbc ih^ ^Z\e_gb_f ]h\hjbl h lhf� qlh bf__lky ih

f_gvr_c f_j_ ^\_ iZjZee_evgu_ gbldb� qlh iha\hey_l hldexqblv h^gm ba gbo gZ g_kdhevdh ^g_c ^ey

ijh\_^_gby ]b^jhbkiulZgbc �aZiheg_gb_ \h^hc� bkiulZgb_� hihjh`g_gb_ ljm[hijh\h^Z� kmrdZ

ebgbb b l� ^���

IjZdlbq_kdb \k_ kljZgu \ oh^_ wdkiemZlZpbb ljm[hijh\h^Z ijbf_gyxl f_lh^ IbjkhgZ�

baf_j_gb_ dZlh^gh]h ihl_gpbZeZ b oZjZdl_jbklbd dZlh^ghc aZsblu� <h fgh]bo kljZgZo

ijbf_gy_lky hi_jZlb\guc dhgljhev aZ l_ogbq_kdbf khklhygb_f ljm[hijh\h^Z� J_^dh ijh\h^blky

bkiulZgb_ gZ _kl_kl\_ggh_ mom^r_gb_ oZjZdl_jbklbd ljm[hijh\h^Z� Rbjhdh bkihevamxlky

g_jZajmrZxsb_ bkiulZgby� IjZdlbq_kdb gZ \k_o djmiguo ljm[hijh\h^Zo \g_^j_g

wdkiemZlZpbhgguo dhgljhev dZd f_lh^� h[_ki_qb\Zxsbc gZb[hevrmx wnn_dlb\ghklv�

<hijhk � ��: DZdbfb ^Zggufb hij_^_ey_lky kl_i_gv kjhqghklb dhgljhey l_ogbq_kdh]h khklhygby

ljm[hijh\h^Z"

Hl\_l:

B CZ D DK F H HR NL P PL RO RUS SLO SK TR
>Zggu_� ihemq_ggu_ \ oh^_

kljhbl_evkl\Z ]Zahijh\h^Z

>Z – >Z G_l >Z – G_l >Z >Z >Z >Z >Z >Z >Z G_l

>bZf_lj ljm[hijh\h^Z >Z >Z G_l G_l >Z – G_l >Z >Z G_l >Z >Z >Z >Z >Z

JZkoh^ ljm[hijh\h^Z �Q fbg�� – – G_l G_l G_l G_l G_l G_l G_l >Z >Z G_l G_l G_l

Baf_g_gb_ jZkoh^Z – >Z G_l G_l G_l – G_l G_l >Z G_l >Z >Z G_l >Z G_l

Baf_g_gby jZ[hq_]h ^Z\e_gby – >Z >Z 1/
G_l

G_l >Z – G_l >Z >Z >Z >Z >Z G_l >Z G_l

J_amevlZlu ij_^u^ms_]h

dhgljhey

>Z >Z >Z G_l >Z – >Z >Z >Z >Z >Z >Z >Z >Z G_l

G_[eZ]hijbylgu_ mkeh\by

f_klghklb �hiheagb�

– – >Z G_l >Z – >Z >Z >Z >Z >Z >Z >Z >Z >Z

<ebygb_ dZq_kl\Z kj_^u �]Za� – – >Z G_l G_l – >Z G_l >Z G_l >Z >Z G_l G_l G_l

>Zggu_ h dZlh^ghc aZsbl_ >Z >Z >Z G_l >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z

DZq_kl\h ihdjulby >Z >Z >Z G_l >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z >Z

HiZkghklv \hagbdgh\_gby

Z\Zjbb �jbkd ^ey `bagb�
fZl_jbZevguc ms_j[� \u\h^

ba wdkiemZlZpbb� ba^_j`db

\ke_^kl\b_ Z\Zjbb�
ihke_^kl\by ^ey hdjm`Zxs_c

kj_^u� h[s_kl\_ggh_ fg_gb_�

– >Z G_l – >Z >Z >Z >Z >Z >Z >Z >Z G_l >Z –

AgZqbfhklv ljm[hijh\h^Z >Z >Z G_l >Z >Z – >Z >Z >Z >Z >Z >Z >Z >Z >Z

Qbkeh ihlj_[bl_e_c – >Z G_l G_l >Z – >Z G_l >Z >Z >Z >Z >Z G_l >Z

Qbkeh kemqZ_\ \f_rZl_evkl\Z

lj_lvbo klhjhg� bf_\rbo
f_klh gZ ]Zahijh\h^_

– >Z >Z G_l >Z – >Z – >Z >Z >Z >Z >Z G_l G_l

Ijhqb_ ^Zggu_ – – – – – – G_l FZl_jbZe�

ihdjulb_

>Z – – – G_l >Z –

1/ < hkh[uo kemqZyo�

IjZdlbq_kdb \h \k_o kljZgZo ijb hij_^_e_gbb kl_i_gb kjhqghklb l_ogbq_kdh]h dhgljhey

ljm[hijh\h^Z agZqbl_evgh_ \gbfZgb_ m^_ey_lky ^Zgguf� ihemq_gguf \ oh^_ kljhbl_evkl\Z

ljm[hijh\h^Z� ^bZf_ljm ljm[hijh\h^Z� baf_g_gbx jZ[hq_]h ^Z\e_gby� j_amevlZlZf ijhreuo

ijh\_jhd� g_[eZ]hijbylguf mkeh\byf f_klghklb� ^Zgguf dZlh^ghc aZsblu� dZq_kl\m ihdjulby�

jbkdm ihke_^kl\bc Z\Zjbb� agZqbfhklb ljm[hijh\h^Z� qbkem nZdlh\ \f_rZl_evkl\Z lj_lvbo

klhjhg� Kjhqghklv \ agZqbl_evghc kl_i_gb aZ\bkbl hl dhgnb]mjZpbb ]Zahijh\h^ghc k_ldb b

g_h[oh^bfhklb h[_ki_q_gby [_ki_j_[hcghc ihklZ\db ]ZaZ �ijbhjbl_lghklv ]ZahkgZ[`_gby��
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VI. I?JBH>BQGHKLV DHGLJHEY B IJBF?GY?FU?F?LH>U

<hijhk � ��: DZd qZklh ijh\h^blky dhgljhev l_ogbq_kdh]h khklhygby" �ijb gZebqbb jZaguo

djbl_jb_\ \ hlghr_gbb jZaebqguo ljm[hijh\h^h\ ijhkv[Z mdZaZlv dZ`^uc ba gbo�

Hl\_l:

B _`_g_^_evguc h[t_a^ ljZkku

CZ \ aZ\bkbfhklb hl dhebq_kl\Z ^_n_dlh\� lbiZ ihdjulby

D ijb g_h[oh^bfhklb� i_jbh^bqghklv dhgljhey k bkihevah\Zgb_f h[jZ[Zlu\Zxsbo

\gmljbljm[guo ^_n_dlhkdhibq_kdbo dhfie_dkh\ �intelligent pigging) g_ mklZgZ\eb\Z_lky

DK jZa \ ]h^ � l_dms__ gZ[ex^_gb_ k ihfhsvx kbkl_fu 6&$'$ �^bki_lq_j mijZ\e_gby b k[hjZ

^Zgguo�� jZa\_jgmluc dhgljhev ebrv ihke_ djmiguo j_fhglguo jZ[hl

F kf� \hijhk �

H –

HR ijb g_h[oh^bfhklb

NL l_ogbq_kdbc dhgljhev ^ey fZ]bkljZevguo ]Zahijh\h^h\ [hevrh]h ^bZf_ljZ ± jZa \ iylv e_l ±
��� df� Dhgljhev j_]bhgZevguo ]Zahijh\h^h\ �\ g_dhlhjuo ba gbo ijbf_g_gb_

\gmljbljm[guo ^_n_dlhkdhih\ g_\hafh`gh� gZoh^blky gZ wlZi_ jZajZ[hldb

P kf� \hijhk ��

PL ijb g_h[oh^bfhklb� ijZ\beZ hlkmlkl\mxl

RO ijb g_h[oh^bfhklb

RUS –

SLO l_ogbq_kdbc dhgljhev ± ijb[ebabl_evgh �� e_l� \k_ ^jm]b_ f_lh^u ± jZa \ ihe]h^Z beb ijb

g_h[oh^bfhklb

SK ijb[ebabl_evgh jZa \ iylv e_l

TR jZa \ ljb f_kypZ

P_ev wlh]h \hijhkZ aZdexqZeZkv \ ihemq_gbb hl^_evguo hl\_lh\ hlghkbl_evgh

i_jbh^bqghklb hi_jZlb\gh]h l_ogbq_kdh]h dhgljhey� h[t_a^Z� h[ke_^h\Zgby ljZkku ]Zahijh\h^Z b

l� ^� Hl\_lu g_dhlhjuo kljZg y\eyxlky b^_glbqgufb dZd \ hlghr_gbb i_jbh^bqghklb

hi_jZlb\gh]h dhgljhey� lZd b \ hlghr_gbb ^jm]bo \b^h\ dhgljhey� ihwlhfm g_evay mklZgh\blv

ijZ\beh hlghkbl_evgh i_jbh^bqghklb hi_jZlb\gh]h l_ogbq_kdh]h dhgljhey �\ hkgh\ghf ijb

g_h[oh^bfhklb��
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<hijhk � ��: Bkihevam_l_ eb \u =BK beb kbkl_fm ]_h]jZnbq_kdbo dhhj^bgZl �dZjlbjh\Zgby� ^ey

h[jZ[hldb ^Zgguo ih \hijhkm ��"

Hl\_l:

B g_l

CZ ^Z

D \ klZ^bb jZajZ[hldb

DK ^Z� <k_ ljm[hijh\h^u aZj_]bkljbjh\Zgu \ kbkl_f_ =BK

F g_l

H ^Z

HR g_l

NL ^Z

P g_l

PL g_l

RO kbkl_fZ ]_h]jZnbq_kdbo dhhj^bgZl �dZjlbjh\Zgby�

RUS ieZgbjm_lky \g_^jblv \ ���� ]h^m

SLO ^Z

SK ^Z

TR g_l

Ijbf_qZl_evgh� qlh =BK gZqbgZ_l b]jZlv kms_kl\_ggmx jhev ijb ijh\_^_gbb fhgblhjbg]Z

b j_fhglZ ljm[hijh\h^ghc kbkl_fu� <hafh`ghklv hlke_`b\Zgby l_ogbq_kdh]h khklhygby lZd`_

iha\hey_l ijbf_gylv kbkl_fguo ih^oh^ \ \hijhkZo ijhnbeZdlbq_kdh]h h[kem`b\Zgby b j_fhglZ�

Wnn_dlb\gh_ mijZ\e_gb_ ^Z`_ g_[hevrhc ih jZaf_jm ljm[hijh\h^ghc kbkl_fhc g_\hafh`gh [_a

=BK ba�aZ hlkmlkl\by \hafh`ghklb gZ[ex^_gby� >ey djmiguo ljm[hijh\h^guo kbkl_f =BK

b]jZ_l _s_ [he__ \Z`gmx jhev�

<hijhk � ��: DZdb_ f_lh^u bkihevamxlky ijb ijh\_^_gbb dhgljhey l_ogbq_kdh]h khklhygby

ljm[hijh\h^Z" Ijhkv[Z mdZaZlv \ ijhp_glZo�

Hl\_l:

B CZ D DK F H HR 1/ NL P PL RO RUS SLO SK TR
MevljZa\mdh\hc 100% 100% – 10% 70% 2/ 30% 100%
FZ]gblguc 100% 100% 100% 3/ 90% 5% 100% 100% 100% 70% 100% 100%
Ijhqb_ f_lh^u 100%

j_gl]_gh�
kdhiby 4/

3/ 25% 2/ 100%
gZjm`gh_
gZ[ex^_gb_

1/ Bf_xlky \ \b^m \k_ \b^u gZ[ex^_gby aZ khklhygb_f ljm[hijh\h^Z� Z g_ lhevdh \b^u h[ke_^h\Zgby gZ wlZi_
kljhbl_evkl\Z�

2/ Hlghkblky lhevdh d gh\uf ljm[hijh\h^Zf� mevljZa\mdh\u_ f_lh^u – ��� �\ hkgh\ghf Z\lhfZlbabjh\Zggu_��
j_gl]_ghkdhiby – 50%.

3/ >_l_dlbjh\Zgb_ ml_qdb k ihfhsvx fZ]gblguo f_lh^h\ eb[h dZeb[jh\hqgh]h ^_n_dlhkdhiZ�

4/ < kemqZ_ ijh\_^_gby j_fhglguo �k\Zjhqguo� jZ[hl�
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P_ev gZklhys_]h \hijhkZ aZdexqZeZkv \ hij_^_e_gbb khhlghr_gby f_`^m fZ]gblgufb

f_lh^Zfb ^_l_dlbjh\Zgby ml_qdb b mevljZa\mdh\ufb f_lh^Zfb dhgljhey l_ogbq_kdh]h khklhygby

eb[h ex[ufb ^jm]bfb f_lh^Zfb� Ih g_dhlhjuf hl\_lZf fh`gh aZdexqblv� qlh hgb mdZau\Zxl

gZ f_lh^u g_jZajmrZxs_]h dhgljhey k\Zjguo r\h\� Z g_ gZ f_lh^u hi_jZlb\gh]h dhgljhey

l_ogbq_kdh]h khklhygby� GZ j_amevlZl hdZau\Z_l \ebygb_ lh� qlh gZ jugd_ \ rbjhdbo fZkrlZ[Zo

ihdZ _s_ g_ bf__lky mevljZa\mdh\uo ^_n_dlhkdhih\ ^ey ljm[hijh\h^h\ fZeuo ^bZf_ljh\�

Lj_[m_lky `b^dhklguc dhglZdl f_`^m ^ZlqbdZfb ijb[hjZ b kl_gdhc ljm[u�

<hijhk � ��: >ey hp_gdb ³wdkiemZlZpbhgghc ijb]h^ghklb´ ij_^ihqblZ_l eb \ZrZ dhfiZgby�

h[jZ[Zlu\Zlv ^Zggu_ h ^_n_dlZo kZfhklhyl_evgh beb h[jZsZlvky aZ ihfhsvx d wdki_jlghc

hj]ZgbaZpbb beb nbjf_� ki_pbZebabjmxs_cky gZ dhgljhe_ aZ l_ogbq_kdbo khklhygb_f

ljm[hijh\h^h\"

Hl\_l:

B CZ D DK F H HR NL P PL RO RUS SLO SK TR
DhfiZgby

�kZfhklhyl_evgh�

100% 100% 100% 100%
�ijb

ihfhsb

ih^jy^�

qbdZ�

10% 80% :ddj_^b�

lh\ZggZy
ijb nbjf_

dhgljheb�

jmxsZy
hj]ZgbaZ�

pby ihlj_�

[bl_ey

100% 80% 100% 100%

Ijb\e_q_gb_
nbjfu

ih^jy^qbdZ ^ey

hp_gdb
l_ogbq_kdh]h

khklhygby

100% 100% 90% 20% 100% 15% 100%

Ijb\e_q_gb_
^jm]bo

dhfi_l_glguo

hj]ZgbaZpbc

100%
(ISQ)

5%

< [hevrbgkl\_ kljZg ^Zggu_ h ^_n_dlZo� bkihevam_fu_ ^ey hp_gdb wdkiemZlZpbhgghc

ijb]h^ghklb ljm[hijh\h^Z� h[jZ[Zlu\Zxlky kZfbfb dhfiZgbyfb� ohly \ jy^_ ^jm]bo kljZg ^ey

l_ogbq_kdh]h dhgljhey ijb\e_dZxlky hj]ZgbaZpbb�ih^jy^qbdb� Ebrv \ h^ghc kljZg_ wlhl ijhp_kk

hkms_kl\ey_lky dZd hj]ZgbaZpb_c�ih^jy^qbdhf ^ey ijh\_^_gby hi_jZlb\ghc ijh\_jdb� lZd b kZfhc

dhfiZgb_c� wlh ijb\h^bl d \u\h^m h lhf� qlh dhfiZgby dhgljhebjm_l jZ[hlm hj]ZgbaZpbb�

ih^jy^qbdZ� Wlh j_r_gb_ ijbgbfZ_lky� bkoh^y ba \gmlj_gg_c hj]ZgbaZpbb b ijhn_kkbhgZevghc

dhfi_l_gpbb dhfiZgbc� hkms_kl\eyxsbo wdkiemZlZpbx ljm[hijh\h^h\� Ki_pbZebabjh\Zggu_

nbjfu� aZgbfZxsb_ky \hijhkZfb dhgljhey l_ogbq_kdh]h khklhygby ljm[hijh\h^h\� ijhba\h^yl

ijhn_kkbhgZevgmx b h[t_dlb\gmx hp_gdm wdkiemZlZpbhggh�l_ogbq_kdbo iZjZf_ljh\ b� qlh _s_

[he__ \Z`gh� ij_^klZ\eyxl ij_^eh`_gby ih \hkklZgh\e_gbx h[hjm^h\Zgby�



ENERGY/WP.3/GE.5/2000/3/Rev.1
page 17

VII. DJBL?JBB HP?GDB B IJBGBF:?FU?F?JU

<hijhk � ��� DZdb_ djbl_jbb bkihevamxlky ^ey hp_gdb wdkiemZlZpbhgghc ijb]h^ghklb

ljm[hijh\h^h\ k dhjjhabhggufb ih\j_`^_gbyfb"

Hl\_l:

B CZ D DK F H HR NL P PL RO RUS SLO SK TR
ASME B31.G >Z >Z >Z – G_l >Z >Z – >Z >Z G_l >Z >Z >Z >Z

>jm]b_ djbl_jbb – 1/ 2/ 3/ �=Za ^_ NjZgk��
\gmlj_ggb_

ijZ\beZ

– MAOP 4/ – – DIN
30676,

DIN
50925,
AFK 10

=:AIJHF�

\gmlj_ggb_

djbl_jbb

– – –

1/ F_lh^ 5675(1*� jZkq_lu dhfiZgbb ± f_lh^ dhg_qguo we_f_glh\ � j_amevlZlu� ihemq_ggu_ ijb bkihevah\Zgbb

i_j_^h\h]h hiulZ dhfiZgbb�

2/ F_lh^ TüV Rheinland (5675(1*�� f_lh^ 9HOQNHU �dhg_qguo we_f_glh\��

3/ G_ ^himkdZ_lky gbdZdhc dhjjhabb�

4/ F_lh^ RSTRENG.

Ebrv \ h^ghc kljZg_ dhjjhabhggu_ ih\j_`^_gby g_ ^himkdZxlky� <h \k_o ^jm]bo kljZgZo

^ey hp_gdb ijb]h^ghklb d wdkiemZlZpbb ih\j_`^_ggh]h dhjjhab_c ljm[hijh\h^Z bkihevamxlky

f_`^mgZjh^gh ijbgylu_ ijZ\beZ �eb[h ghjfu $60( eb[h klZg^Zjlu ',1�� G_dhlhju_ kljZgu

ijbf_gyxl ^hihegbl_evgu_ f_lh^u ^ey hp_gdb wdkiemZlZpbhgghc ijb]h^ghklb ljm[hijh\h^h\ k

dhjjhabhggufb ih\j_`^_gbyfb� < ^jm]bo kljZgZo dhfiZgbb ke_^mxl k\hbf kh[kl\_gguf�

\gmlj_ggbf ghjfZlb\gh�l_ogbq_kdbf lj_[h\Zgbyf \ hlghr_gbb hp_gdb wdkiemZlZpbhgghc

ijb]h^ghklb�

<hijhk � ��� DZdb_ ^_n_dlu �k\yaZggu_ k mlhgq_gb_f kl_gdb ljm[� g_ ih^e_`Zl j_fhglm"

(% dhwnnbpb_glZ hp_gdb g_h[oh^bfhklb j_fhglZ  DJ�

Hl\_l:

B DJ � �

CZ <_kvfZ jZaebqgu_ ^ey jZaebqguo \b^h\ ^_n_dlh\ �\g_rgb_� \gmlj_ggb_� 0)*�� ihdjulby ���

D ^himkdZ_lky � ���� DJ – klZlbklbdZ hlkmlkl\m_l

DK –

F Ijhba\h^blky kbkl_fZlbq_kdh_ \hkklZgh\e_gb_ ihke_ h[gZjm`_gby

H DJ � � ± j_fhgl g_ ijhba\h^blky

HR –

NL Ijb[ebabl_evgh ��� y\eyxlky m^h\e_l\hjbl_evgufb� j_fhgl g_ ijhba\h^blky� ?s_ 25%
^_n_dlh\ mkljZgyxlky rebnh\dhc

P DZ`^Zy dhfiZgby� wdkiemZlbjmxsZy ljm[hijh\h^u� mklZgZ\eb\Z_l ijhp_^mju j_fhglZ k

kh[ex^_gb_f l_ogbq_kdbo ijZ\be b ghjf

PL –

RO –
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RUS ?keb agZq_gb_ f_gvr_ mihfygmlh]h \ \hijhk_ ��� j_fhgl ijhba\h^blky \ l_o kemqZyo� dh]^Z

hlf_qZ_lky kms_kl\_ggZy r_jhoh\Zlhklv ih\_joghklb

SLO DJ � ���� ^ey dhjjhabhggh]h ih\j_`^_gby

SK F_gvr_ ��� lhesbgu kl_gdb �LK�

TR >_n_dlu � �� lhesbgu kl_gdb

Q_luj_ kljZgu g_ ij_^klZ\beb hl\_lh\ gZ wlhl \hijhk� Hl\_lu ihdZau\Zxl� qlh� dZd

ijZ\beh� ^_n_dlu ijb DJ � ��� �beb ����� g_ ih^e_`Zl j_fhglm� >jm]b_ kljZgu hlf_qZxl �

lhesbgu kl_gdb dZd ij_^_e ^_n_dlZ� dhlhjuc g_ ih^e_`bl j_fhglm �gZijbf_j� � 40% LK� � 5%
LK�� Hl\_l l_kgh k\yaZg k i_jbh^bqghklvx dhgljhey l_ogbq_kdh]h khklhygby� QZkluc dhgljhev

iha\hey_l [he__ wnn_dlb\gh hlke_`b\Zlv ^bgZfbdm jZa\blby khhl\_lkl\mxs_]h ^_n_dlZ b

lZdbf h[jZahf ijh\h^blv j_fhgl lh]^Z� dh]^Z hg ^_ckl\bl_evgh y\ey_lky g_h[oh^bfuf� Ijbgylv

ijZ\bevgh_ j_r_gb_ \ agZqbl_evghc kl_i_gb ihfh]Zxl j_amevlZlu ijh\_^_gguo jZg__

h[ke_^h\Zgbc� J_r_gb_ y\ey_lky h[hkgh\Zgguf b p_e_khh[jZaguf \ lhf kemqZ_� _keb j_amevlZlu g_

\uau\Zxl gbdZdbo khfg_gbc m ihemqb\rbo bo ki_pbZebklh\ b l_o� dlh jZajZ[Zlu\Z_l ij_^ibkZgby

^ey ^Zevg_cr_c jZ[hlu�

<hijhk � ��� DZdb_ \b^u ^_n_dlh\ ih^e_`Zl g_aZf_^ebl_evghfm mkljZg_gbx"

�hl\_l g_h[yaZl_e_g�

Hl\_l:

B CZ D DK F H HR NL P PL RO RUS CLO SK TR
Mlhgq_gb_

kl_gdb ljm[u

>Z – 80% LK
beb

DJ!���

– 25%
LK 1/

70% LK
beb

DJ!�

– 2/ 3/ – – – DJ!� – >5%
LK

Lj_sbgu >Z >Z 4/ >Z >Z >Z – 2/ 3/ >Z – – 5/ – >Z

JZaju\u >Z – 4/ >Z >Z >Z – 2/ 3/ >Z >Z – 5/ – >Z

Ijhqb_ \b^u
^_nhjfZpbb

– <fylbgu �
^jm]b_

^_n_dlu

�dhf[bgZpby�

4/ >_nhj�
fZpby

>10% LK

DZ\_jgu k
pZjZibgZfb

– – 2/ – – – – Dhf[bgb�
jh\Zggu_

^_n_dlu

�dhjjhaby
b

\fylbgu�

– –

1/ Ihke_ ihebjh\db�

2/ GZ wlhl \hijhk g_evay hl\_lblv h^ghagZqgh� Kms_kl\mxl lbiu jZaju\h\ f_oZgbq_kdh]h oZjZdl_jZ� d dhlhjuf

ijbf_gyxlky \gmlj_ggb_ ijZ\beZ nbjfu b khhl\_lkl\_ggh ijhba\h^blky j_fhgl b aZf_gZ� LZdbfb ^_n_dlZfb

y\eyxlky mf_gvr_gb_ dZ\_gu� \u[hbgu� \fylbgu� h[sZy dhjjhaby� lhq_qgZy dhjjhaby b ^_n_dlh\ k\Zjguo r\h\�

3/ <k_ ^_n_dlu kh]eZkgh ASME B 31.G.

4/ KlZlbklbdZ hlkmlkl\m_l�

5/ LZdb_ ^_n_dlu g_ hlf_qZebkv�

< lZdbo kemqZyo j_dhf_g^m_lky bkihevah\Zlv f_`^mgZjh^gmx deZkkbnbdZpbx ^_n_dlh\�

qlh \_kvfZ \Z`gh� \ hkh[_gghklb ijb hp_gd_ ih\j_`^_gbc b kl_i_gb kjhqghklb bo mkljZg_gby�
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<hijhk � ��� DZdb_ ^_n_dlu mkljZgyxlky \ l_q_gb_ h^gh]h�lj_o e_l ihke_ bo h[gZjm`_gby" �hl\_l

g_h[yaZl_e_g�

Hl\_l:

B CZ D DK F H HR NL P PL RO RUS CLO SK TR
Mlhgq_gb_ kl_gdb

ljm[u

– JZaebq�

gu_

1/ 2/ – 50% LK – 3/ 4/ – – >20% LK DJ!���� – 6/

Lj_sbgu – <k_ 1/ 2/ – G_aZf_^eb�
l_evgh

– 3/ 4/ – – >��� ff
ih ^ebg_

5/ – 6/

JZaju\u – – 1/ 2/ – – – 3/ 4/ – – – 5/ – 6/

1/ >_lZevgh_ h[ke_^h\Zgb_ \ kemqZ_ DJ  ����� >ey ijbgylby ihke_^mxsbo f_j g_h[oh^bfh j_r_gb_ wdki_jlZ�

2/ <k_ ^_n_dlu�

3/ Ihke_ ihy\e_gby�h[gZjm`_gby� \ aZ\bkbfhklb hl hiZkghklb iZ^_gby ^Z\e_gby b g_h[oh^bfhklb g_ihkj_^kl\_ggh]h
j_fhglZ�

4/ Kh]eZkgh ijhp_^mjZf LJ:GK=:A \k_ ^_n_dlu ih^e_`Zl j_fhglm�

5/ LZdbo ^_n_dlh\ g_ hlf_qZehkv�

6/ <k_ lbiu ^_n_dlh\ ih^e_`Zl j_fhglm \ l_q_gb_ h^gh]h ]h^Z�

Hl\_lu ]h\hjyl h lhf� qlh djbl_jbb mkljZg_gby ^_n_dlh\ \ l_q_gb_ h^gh]h�lj_o e_l

y\eyxlky \_kvfZ jZaebqgufb� < kmsghklb wlh g_h[uqgh� ihkdhevdm� ljm[Z� lj_[mxsZy j_fhglZ�

\ dhg_qghf kq_l_ j_fhglbjm_lky� JZaebqby \ ih^oh^Zo fh]ml [ulv k\yaZgu k h[_ki_q_gb_f

g_ij_ju\ghc wdkiemZlZpbb ljm[hijh\h^Z� kgb`_gb_f ij_^_evgh ^himklbfuo jZ[hqbo iZjZf_ljh\

ljm[hijh\h^Z b l� ^� G_dhlhju_ kljZgu mdZau\Zxl DJ �! ���� beb !����� beb % LK �! ��� beb

> ����� ^jm]b_ kljZgu mdZau\Zxl ^jm]b_ djbl_jbb�

<hijhk � ��� DZdhc \b^ dhgljhey ijbf_gy_lky gZ ljm[hijh\h^Zo� ]^_ g_\hafh`gh bkihevah\Zgb_

\gmljbljm[guo ^_n_dlhkdhih\"

Hl\_l:

B F_lh^ IbjkhgZ� 0)2� baf_j_gb_ DA

CZ AZf_ju DA� f_lh^ IbjkhgZ �kms_kl\m_l ebrv g_kdhevdh df ljm[hijh\h^h\� g_ ih^^Zxsboky

dhgljhex k ihfhsvx \gmljbljm[guo ^_n_dlhkdhih\�

D < aZ\bkbfhklb hl ^Zgguo� ihemq_gguo ih \hijhkm � �

DK –

F F_lh^ IbjkhgZ

H AZf_j lhesbgu kl_gdb

HR F_lh^ IbjkhgZ� aZf_ju lhesbgu kl_gdb� aZf_ju DA� bkiulZgb_ fZl_jbZeZ ljm[hijh\h^Z

NL Kf� \hijhku � � b ��

P Hij_^_e_gb_ ml_qdb iml_f h[ke_^h\Zgby ljZkku ]Zahijh\h^Z� bgki_dpby ihdjulby b

fhgblhjbg] kbkl_fu dZlh^ghc aZsblu

PL H[ke_^h\Zgb_ dhjjhabb b dhjjhabhgghc aZsblu

RO H[e_l ljZkku ljm[hijh\h^Z

RUS AZf_ju DA� we_dljhaZf_ju ihdjulby

SLO F_lh^ IbjkhgZ� bgl_gkb\gh_ baf_j_gb_� aZf_ju dZlh^ghc aZsblu� h[ke_^h\Zgb_ ljZkku

]Zahijh\h^Z
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SK Bgl_gkb\gu_ aZf_ju CIPS + DC 9*� f_lh^ IbjkhgZ

TR –

GZb[he__ wnn_dlb\guf f_lh^hf dhgljhey l_ogbq_kdh]h khklhygby ]Zahijh\h^h\�

\ dhlhjuo g_evay bkihevah\Zlv \gmljbljm[gu_ ^_n_dlhkdhiu� y\ey_lky aZf_j dZlh^ghc aZsblu b

\ kemqZ_ ZghfZebb ± f_lh^ IbjkhgZ�

<hijhk � ��� DZdb_ l_ogheh]bb j_fhglguo jZ[hl bkihevamxlky ^ey mkljZg_gby jZaebqguo

^_n_dlh\� \uau\Zxsbo ml_qdm� g_ \uau\Zxsbo ml_qdm"

Hl\_l:

B CZ D DK F
>_n_dlu�

g_ \uau\Zxsb_

ml_qdm

AZf_gZ h[hehqdb Fmnlu

�wihdkb^gZy kfheZ�

ijm`bggu_ dhevpZ�

AZf_gZ k_dpbb�

ohfmlu �l_ogheh]by

dhfiZgbb �;jblbr
]wa� beb ^jm]b_

l_ogheh]bb�

– Ihebjh\dZ�aZf_gZ

>_n_dlu�
\uau\Zxsb_

ml_qdm

AZf_gZ b h[hehqdb <uj_a AZf_gZ k_dpbb – Fmnlu

H HR NL P PL
>_n_dlu�

g_ \uau\Zxsb_
ml_qdm

AZf_gZ ljm[u

\ k_dpbb

F_oZgbq_kdb_

ohfmlu� j_fhgl
[_a ij_djZs_gby

wdkiemZlZpbb

Rebnh\Zgb_�

k\Zjgu_ fmnlu b
ijm`bggu_ dhevpZ

J_fhglgu_ ohfmlu

b fmnlu eb[h
aZf_gZ mqZkldZ

ljm[u

GZieZ\dZ�

aZqbkldZ

>_n_dlu�
\uau\Zxsb_

ml_qdm

AZf_gZ mqZkldZ ljm[u
\ k_dpbb

F_oZgbq_kdb_
ohfmlu� \uj_a

< klZ^bb jZajZ[hldb�
\uj_a

ASME B 31.G Ohfmlu� h[hehqdb�
gZ kl_deh\hehdgbklu_

wihdkb^gu_ h[hehqdb

RO RUS SLO SK TR
>_n_dlu�

g_ \uau\Zxsb_
ml_qdm

F_oZgbq_kdb_

ohfmlu� j_fhgl
[_a ij_djZs_gby

wdkiemZlZpbb �

lZfihgbjh\Zgb_

AZf_gZ gZjm`ghc

h[hehqdb

<hkklZgh\e_gb_

ihdjulby� k\Zjgu_
jZat_fgu_ h[hehqdb�

wihdkb^gu_ fmnlu�

memqr_gb_ dZlh^ghc
aZsblu

AZqbkldZ�

wihdkb^gu_ fmnlu�
ijm`bggu_ dhevpZ�

\uj_a

–

>_n_dlu�

\uau\Zxsb_
ml_qdm

F_oZgbq_kdb_

ohfmlu� j_fhgl
[_a ij_djZs_gby

wdkiemZlZpbb +
lZfihgbjh\Zgb_

AZf_gZ gZjm`ghc

h[hehqdb

<j_f_ggu_

jZat_fgu_ fmnlu�
aZf_gZ k_dpbb

ljm[hijh\h^Z

<uj_a� j_fhglgu_

jZat_fgu_ fmnlu

–

Djbl_jbb ijbgylby j_r_gby h ijh\_^_gbb j_fhglguo jZ[hl \ l_q_gb_ h^gh]h beb lj_o e_l

y\eyxlky \_kvfZ jZaebqgufb� Hgb hkgh\Zgu gZ hiul_ b qZklhlghklb ihy\e_gby ^_n_dlh\�

ihkdhevdm j_fhglgu_ jZ[hlu \k_]^Z k\yaZgu k \ukhdbfb aZljZlZfb�

Hl\_lu gZ \hijhku ��� ��� ��� �� b �� ]h\hjyl h lhf� qlh [hevrbgkl\h kljZg ijbagZxl

\Z`ghklv dZlh^ghc aZsblu� G_kfhljy gZ lh� qlh hl\_lu ^_fhgkljbjmxl jZaebqguc ih^oh^

d h[_ki_q_gbx p_ehklghklb ljm[hijh\h^Z� fh`gh hlf_lblv� qlh kljZgu ohjhrh ihgbfZxl

hiZkghklv� ]jhaysmx hdjm`Zxs_c kj_^_ ijb ih\j_`^_gbyo ljm[hijh\h^h\� <k_ dhfiZgbb

ijbgbfZxl koh`b_ f_ju ^ey j_fhglZ ljm[hijh\h^h\ \ khhl\_lkl\bb k kh\j_f_gguf mjh\g_f

jZa\blby l_ogheh]bc� MklZgh\e_gu h[yaZl_evgu_ lj_[h\Zgby� kh]eZkgh dhlhjuf j_fhglgu_

jZ[hlu ^he`gu \uihegylvky [_a hklZgh\db ljm[hijh\h^Z� [_a ijhba\h^kl\Z k\Zjhqguo jZ[hl

g_ihkj_^kl\_ggh gZ ljm[hijh\h^_ b k ij_^iheh`_gb_f� qlh j_fhgl y\ey_lky hdhgqZl_evguf

�g_ \j_f_gguf��
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AZf_qZgby ih hl\_lZf gZ \hijhku� dhlhju_� \_jhylgh� [ueb ihgylu g_ijZ\bevgh

� � Keh\Zdby� \_jhylgh� k^_eZeZ hrb[dm �g_ijbf_g_gb_ ]b^jhbkiulZgbc� \ kjZ\g_gbb k hl\_lhf

gZ \hijhk � 12.

� � NjZgpby� \_jhylgh� g_ ihgyeZ p_eb \hijhkZ� dhlhjZy aZdexqZ_lky \ mdZaZgbb nZdlhjh\�

dhlhju_ ihfh]Zxl hp_gb\Zlv khklhygb_ b gZ^_`ghklv ljm[hijh\h^Z� Z g_ mdZau\Zlv

agZq_gby hl^_evguo ihdZaZl_e_c� Lh `_ hlghkblky d Ihjlm]Zebb�

� 12 Keh\Zdby� \_jhylgh� k^_eZeZ hrb[dm� hl\_lb\ eb[h gZ \hijhk � �� eb[h gZ \hijhk � 12
[\ wlhc kljZg_ g_ ijh\h^ylky ]b^jZ\ebq_kdb_ bkiulZgby i_j_^ imkdhf ljm[hijh\h^Z \

wdkiemZlZpbx� wlb bkiulZgby ijh\h^ylky iha^g__ �ihke_ djmiguo j_fhglguo jZ[hl� \ oh^_

wdkiemZlZpbb�]� Lh `_ kZfh_ hlghkblky d bkiulZgbx gZ f_oZgbq_kdmx gZ]jmadm� Fu

iheZ]Z_f� qlh kljZgu� dhlhju_ mdZaZeb ijh\_^_gb_ bkiulZgbc gZ gZ]jmadm �>Zgby� <_g]jby�

IhevrZ� Jmfugby� Keh\Zdby�� bf_xl iZjZee_evgmx gbldm ljm[hijh\h^Z� ihwlhfm hgb fh]ml

hldexqblv h^gm gbldm gZ g_kdhevdh ^g_c ^ey ijh\_^_gby wlbo bkiulZgbc� Lh `_ kZfh_

hlghkblky d ]b^jZ\ebq_kdbf bkiulZgbyf �Ohj\Zlby� Jmfugby� Keh\Zdby��

� 14 Wlhl \hijhk [ue gZijZ\e_g gZ ihemq_gb_ bgnhjfZpbb hlghkbl_evgh i_jbh^bqghklb

dhgljhey l_ogbq_kdh]h khklhygby �b ^jm]bo \b^h\ dhgljhey�� k l_f qlh[u mklZgh\blv ghjfu

\ hlghr_gbb i_jbh^bqghklb l_ogbq_kdh]h dhgljhey� Hl\_lu y\eyxlky \_kvfZ koh`bfb� dZd

\ hlghr_gbb i_jbh^bqghklb dhgljhey l_ogbq_kdh]h khklhygby� lZd b \ hlghr_gbb ^jm]bo

\b^h\ ijh\_jdb�

� 16 P_ev wlh]h \hijhkZ aZdexqZeZkv \ khklZ\e_gbb khhlghr_gby f_`^m kbkl_fZfb

mevljZa\mdh\hc ijh\_jdb b fZ]gblghc ijh\_jdb gZ ml_qdm ]ZaZ �beb ^jm]bo kbkl_f

ijh\_jdb�� dhlhju_ bkihevamxlky \ oh^_ hi_jZlb\gh]h dhgljhey� Hl\_lu ;_ev]bb� >Zgbb�

Ohj\Zlbb b Lmjpbb� \_jhylgh� mdZau\Zxl gZ f_lh^u g_jZajmrZxs_]h dhgljhey k\Zjguo

kh_^bg_gbc ijb kljhbl_evkl\_ ljm[hijh\h^Z�

� 19 Dhwnnbpb_gl hp_gdb g_h[oh^bfhklb j_fhglZ �DJ� y\ey_lky \_kvfZ m^h[guf ihdZaZl_e_f

^ey hp_gdb khklhygby ljm[hijh\h^Z b bkihevam_lky hj]ZgbaZpbyfb�ih^jy^qbdZfb�

ijh\h^ysbfb jZ[hlm ih dhgljhex l_ogbq_kdh]h khklhygby� Ih hl\_lZf fh`gh aZdexqblv�

qlh wlhl dhwnnbpb_gl ihdZ _s_ g_ ihemqbe rbjhdh]h jZkijhkljZg_gby� <hafh`gh \ wlhf

aZdexqZ_lky ijbqbgZ hlkmlkl\by hl\_lh\ gZ wlhl \hijhk�


