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1767 2 NS 53 LNULLARAMAIIINET 1 35.480
1768 2 NS seitliava g wA 14500
1769 2 NS [sathusngn a PR £2.240
FTIC 2 NS 3.3 BTN &1 38530
177t z NS [55.utuliinems e 60.630
1772 z NS [ssmaasndiveny #ie 52530
s NS |33 mesrne g ey A7 25160
1774 2 NS |53 0unsdnanay AN 24.560
1775 2 NS [nalnrme LASETS5 0078
1776 2 NS |sasmelndinee UTHTTIA 2258
1777 2 NS awevsfivenay HRTEITIA 3.168
1778 2 NS j9aduasediadvien UATAITIA 1.608
1779 2 NS 159 wTslnaived UATAITIR 3137
1780 2 NS 15 s auimnee UASETSIA 1326
1781 2 NS jaatunswae UATHAIIEA 22126
1782 2 NS fsaguuaenyi LATEISTA 14,112
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drfun

T OTDR k.

1836

- Tau |- CoTaadeu CHawTa -
1783 2 9.5.AUDINTANNY 1AL CUPTATIIA 6.025
1784 2 5.3 EHOwIVaIRIg UFIAITIA 19.151
1785 2 3.5.9UD97 URTATTTF 15,006
1786 2 any LR 42 UATATTIF 0.31%
1787 2 3550 AT 1.265
1788 2 WoeEyAUsvT Uy WANSENLTS" S nDviUAde wing 18329
1789 2 3. 3.9YUTANT ST (v 3 bagg) ng . 8590
1790 2 3.3 UTLAUBSYT] Wiwq 7.080
1791 Z 5.3 AURHVTAYY Wiy 9.630
1792 2 33NPT (Mat B ugia) Admy 31.600
1793 7 53U MNETUNTEA Futpan 2.162
1794 7 3319380 qAUAN LYY 1 Fungian 3.270 .
1795 2 5.7 RN Fwnlan 0.562
1796 7 5.3.97Use A TuAs 2504) Fiwnylan 0.437
1797 2 33.uRIlMEing A fivaulan 4,013
1798 z 530N (rawgayasi) Tiwnglan 9902
1799 2 NS {LTUNATIY U ey wn;lan 22.70%
1800 - 2 NS 9.9 vuainTeRiEn finnglan 8277
1801 2 NS L UUNANANETAY Fumlan 5.658
1802 z NSl aluesaRdvEne Aiwnglan 14.738
1803 2 NG gl U A IVt frunglan 4.700
1804 2 NS |3a96aTemsmgn Feanilan 28533
1805 2 NS |55 wsuwasaiven Fwnglan 12,369
1806 2 NS |salasandiven alwiy 4.515
1807 2 NS [rsuusniviey v 2.527
1808 2 NS [semTumg glaviy 1774
1809 2 NS |55 Unumaesma {(n9eieduny) glavie 2,192
1810 2 NS [5.5.01umiaadi{iastad iz 1assa) gLy 10.445
1811 2 NS [53.0wsnumnues e Ay 0.599
1812 7 NS |5sAsnevivee: gluviy 18527
1815 2 NS [5.5amavenns gluviy 2.200
1814 2 NS s sdnuliRvenes Fluva 3.760
1815 2 NS {3 ettusAwiven aluwa 15.792
1816 2 NS {3.5.W8y ansfind 2,908
1817 7 NS {3.5.150%0a ansded 8.139
1818 z NS (35N amsfme 1,365
1315 2 NS aaguyst iy ARl 16.410
1820 z NS {55 UnanElRaE 214 aEIAAL 12,173
1821 7 NS g ayuiamraiigueusieing TATARE 1.511
1827 2 NS s saiuliven BAILTT 2667
1823 2 NS 19.5.07uauTiven w51 2.166
1826 2 NS f7.9./wduayasel BHHE1Y 6.026
1825 2 NS aavehwingn a¥HET 10.211
1826 2 NS lnewaewaiveay aviueil 5784
1827 2 NS [rsanudnivst VG 4.033
| 1828 2 NS |sstwluse AHE 12.933
1829 2 NS 5 296570 0.439
3830 2 NS |rimuuiaaTugn gviEE TG 6877
1821 2 NS FUH LR RURN TANIAU NI LTE 1 aRIINTN R 10,890
1832 2 NS |audlwmsiuiin i@ ns nweanys e 2 ALpL WY 0.563
1833 2 NS [sushusmunnsdnesian aw i BN 2379
1834 2 NS |audumAuiin sfneTunsatesd om 3 UATERTIA 66.136
1835 P NS {Fualusiiufinsfinerunsaissd we 1 UATEIIA 2.259
z NS lEuEALANSARETRERS 15 1 Wi 1.240
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adufl  Tew o ]Rud - TsalBeu “Fwmia  OTDR km.
1837 2 NS [auadumt wnm's?ﬂ mwmﬂaﬂ VU 2 Fweilan 6.709
1838 Z NS AuLFRUANIFnwIRNRlan 1aa 3 Fualan 23429
1839 2 NS |audiasiiufinsenwiensing wm 1 FpsAng 0.905
1840 2 NS [ausiwsiiufinnaanneyios1d we CRAER 1.522
1841 2 NS |aud wmRuiinsEnwgiestl e 2 g5 2.998
1842 3 NEN  |5.5.A784A5137 %07 Lae 3108
1842 3 NEN  [s.5.3alwuanrive, Lt 1.67¢
1844 3 NEN  [5.3.07mlARgw 1y 2,182
1845 3 NEN  [3.5.#5a0¢inddn Wy 1.78
1845 3 NEN  |5.5.9smug39 Wy 1.166
1847 3 NEN *[ss.q583me1 L 0.7
1848 3 NEN  [s.5.nnmavanea3iund Tumila WY 0.33
1843 3 NEN |53 wiumsamsy iy 4917
1850 3 NEN  [5s.umuiedas e 2,968
1851 3 NEN  [5.5.070undmen 15 16.545
1852 3 NEN  [|1.7.sa00Unaive LEY 5.565
1853 3 NEN [5.5.8ufivune L8 1.2
1854 3 NEN  [v.samuids) 1 5.328
1855 3 NEN |55 cmnnumm 1 2.256
1856 3 NEN  [s.3.0wiausty e 10.091
1857 3 NEN 3,'3.-°umjuﬁﬁzw¢ 18 2.883
1858 3 NEN  [3.35.8rweiaansissiae LEE 2.653
1855 3 NEN | .90 Sea AU UIERes B 59 NGB 5.833
1860 3 NEN | 5.9.0m08187 v WAt 3585
1861 3 NEN | 1.951fiveasau LaE 5.508
1862 3 NEN - |3.3.9% 0951t vende 1 La 1776
1863 3 NEN | gaammsuy L 8054
1868 3 NEN 1.5 0BT AN ve1A13 LaH B.427
1865 3 NEN | ssemausdaenassy Law 6479
1866 3 NEN | sstuioennu 1ae 6447
1867 3 NEN 25t uan I inTiven) A8 1.107
1858 3 NEN T3 UBUUTHUTUEY Ay 2.84
1869 3 NEN | 9.5 ¥ inAnaia Vel 13.294
1870 3 NEN | 1.3.8waA7u Ll 264
1871 3 NEN {55 0uunlkan 1A 0.819
1872 .3 NEN AW 19 Ve 0.7
1873 3 NEN | 9.5.8 g Las 1.36
1874 3 NEN T THHL TURA U T8 LEE 0.514
1875 3 NEN | s.stnuleed e 0.343
1876 3 NEN | 5.3.ysydnucindiun LA 2.65
1877 3 NEN | 7.3.07uv& LA 8525
1A 3 NEMN 7.3.¥E5 e Laz 2.099
1879 2 NEM 5. 5.07ushuA Lay 15354
1880 3 MNEN %393 A L2l 9.728
1881 3 NEN | s.3unulanlug e S773
1382 3 NEN 1 539Unidz0is L2l 15.275
1333 3 NEN | 5.5.07%0@0 L 7.689
1284 I 3 NEN | unrsaSean LEie 1.86¢
1885 3 NEN | 95:1umevadu L 2.16
1886 3 NEN | 9.5d0mueide \ae 10.112
1887 3 NEN | 5.3 gumuUadisana Lt 1.133
1888 3 NEN | 5.5@nanasieen LAE 71.23¢%
1889 3 NEN 3. AR [Taldl 0.891
1890 3 NEN |nsadiuunida bR 4.07
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1891 3 NEN |53 amgudruuisne 2581

1892 3 NEN  [535tuusmandn 8.808
1893 3 NEN 554183330 7728
1894 3 NEN [s.35.07ubaradia 8.213
1895 3 NEN  [3.5.qumudiuvsionts 2.776
1896 3 NEN  {5.9.207un7%17 5464
1897 3 NEN  [5.5.301ulanuu 9257
1898 3 NEN  |s.30muishuluuasysal 13 C.956
1859 3 NEN {s.5auuneenld Sasnwii 120 {51 1.552
1900 3 NEN |5 fusiipauts k] 4268
1901 3 NEN  [|15i1uwisnnia 168 &.104
1902 3 NEN  |5.5.40mu1un i 9.859
1903 3 NEN  |5.3.9n50di ot 2.732
1604 3 NEN  |5.3.lB359me1 49 (Ui 16 3.562
1905 2 NEN  |53.duuiusu LE; 2067
1906 3 NEN  |53.i7uuiln WA %016
1007 2 NEN  [s.30nuimasy \as 12.966
1908 3 NEN |5517 WAL LAk 5.43%
1909 3 NEN  |53.11umuastn Lae 4.664
1910 3 NEN {5380y uwlasiu \ae 3.021
1911 3 NEN  [5.3.0148N 18 7.0%6
1917 3 NEN {590 uwuasaul Lt 5412
1913 3 NEN {5 311u¥neeragmuotnLly Lae) £.5
1914 3 NEN  {5.5.007100h LG 8.059
1915 3 NEN {53119 iRl 11.278
1916 3 NEN  {7.3.07umdaz i 2.95
1917 3 NEN  19.317uuiuaTsie LA G 585
1918 3 NEN  15.9.17wma57m 1&g 1.761
19:9 3 NEN 5.5t L@ 14.006
1920 3 NEN  ig3tiulaledsivg WA 5.182
1921 3 NEN  |sduiinangsTs e 4.054
1522 3 NEN  f5zletsriiveatau LA 0.929
1623 3 NEN lnsdswscauniiven LAl 11.0%2
1924 3 NEN 5.5 nEasImenAl EH] 13.574
1925 3 NEN |sswlairenay 194 13319
1526 3 NEN  }5.sentinsimmie LZEl 4917
1527 3 NEN  suuortiingiey LEil 3032
1528 3 NEN |53 1‘718".J‘§"°."‘c]’1ﬂ1.| AW 1.962
1929 3 NEN |53 E]w.'u WL UATHUL 0.64%
1530 3 MEM  |5.5.Unummne PEEATTH 1.567
193] 3 NEN |[5.3:fe8u39en LT IUY 1414
1532 3 NEN |z.3sesuu URTHU 0.245
1533 3 NEN  [s.sdeasegmsmud fvusivenns) YRTIUY 0.974
1934 3 NEN |75 'U’Hﬁz‘l'i‘ll\'ﬁ‘f’l\: WATHLL 1.569
1935 3 NEN  [3.9.u09: d')"ﬂEJ"ILﬂ’ﬁ UATWLL 0.85:
1936 3 NEN  [9.3ungauvisun UATWUL 4,522
1937 3 NEN 550wt UATHUL 11.084
1938 3 NEN |55 e es; UATHUL © 0753
£939 3 NEN  [53umindisivees UATHUN 1.75%
1940 3 NEN  j1silasuvisiungs UATHU 0.37%
1941 3 NEN  [55.umtwuniveieu LR 1.9
1942 3 NEN |73 Ej ARSI T R LR T LR 1.791
1343 3 NEN s udemy UATWUL 1559
1944 3 NEN  {vimsasumUseanauianinuaIns: UATWLY 1.388
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L RTREEE  Tsedeu o o Fawda OTDR. km,
1945 3 NEN |53 2wsms)35eauh URTHU! 3.536
1945 3 NEN WA 22 I 0321
1947 3 NEN s3lwune URTWU 107136
1548 3 NEN | s.3thuiimasddrnauaatiny) URTHUL 1.905
1549 3 NEN 3.3 UL URTHUL 0.227
1950 3 NEN | s.aamshin@dssradud) URTHUY 2.136
1951 3 NEN 5. 3.0huuhrin@vsnayna) URTHUY 4.306
1552 3 NEN | ssumglaniadiag) URTHU 282
1953 3 NEN | 2.5 umus#itutafinginis) URTHLY 1.712
1954 3 NEN 1 73 0nlusmuaaddulint URTHUL 1.665
1555 3 NEN 1 5.3 51mg3alnd URTWU 4963
1556 3 NEN | 9.3 Uwunei psmuasinh URTWI 1.815%
1957 3 NEN | 5.awudsssulieg YRTWUY 6.052
1958 3 NEN | 9.5qamuundy LRI 344
1559 3 NEN - | 1.5.undisregsideassd URTHU 1.068
1940 3 NEN | v3.trusnasreginde URTHU 3018
1941 3 NEN | vaunwiriimeienisgUsedniuszauinnzw uRTHU 1.374
1962 E) NEN | 5.1.07uiee RT3 10.312
1963 3 NEN | 5.5 01usautanuadlas YR 5,854
1954 3 NEN | 5.1 1umauinu UATHLY Z.94
1965 3 NEM 7.7.09uvRzamoyinen YRTWLU 3775
1966 3 NEN | 9.5 nedgiven 500z 5.00uimd) UATHUL 4.266
1967 3 NEN | v.5.uEaususrgiuga URTHUL 2.263
1968 3 NEN | 95.01sussvsed1zou UATWUY 5448
1969 3 NEN [ 9.5 01uundes YRS 31872
1970 3 MEN | 5.5 uTknAnene UASHLE 6583
1971 3 NEN | g.5.0nunmeds AW 2.78%
1972 3 NEN | 9.5.utmnadirdsnen UATHLL 2586
1973 3 NEN | 9.3.0w5%9085v 0777 UATHLN 1.068
1974 2 NEN [ 9.9 nsespea fieAisan AT 7.884
1975 3 NEN | 5951948 ALY 4.032
1976 3 NEN | 9.9 98muinusaun AT 2.56
1977 2 NEN | 5.93550n5IMes740a AT £.544
1978 3 NEN | drvusade BAFHUY 0.93
1979 3 NEN | 7501001098097 LA 2.166
1980 3 NEN | 9.9wussugingyng UATHUY 3.E78
1981 3 NEN | 3.5.001udn LA 1.922
1982 3 NEN  § 9. inusedadsmgitnge - AT 4.303
1983 3 NEN | S9euneivieeu LAY 11.558
1984 3 NEN |93 0msiusiarssrudiute) LVATRUN 8.639
1985 3 NEN | s.5.0mwundund wile wirasiarnn UATRUL 4373
1986 3 NEN R RTa L R LATHUL 4522
1587 3 NEN | 5317111 UATHUL 2819
1988 3 NEN 3 A AnEau LRATWUL 10677
1989 3 NEN | 1.3Aufeulnnng8imgm URTHUN 27
1990 3 MNEN | 3.3inuvunana URTHI 3.45%
199] 3 NEN 1§ 5.3.1070uu08u URTMUL 5852
1997 3 NEN | 3.5.8uSsup$ivet URTWLL .821
1993 3 NEN 1§ 5.9.07um00 UATHLY $.399
1994 3 NEN {55718 YA 5276
1595 3 NEN | 9.5.01uuTe UATWLE 5295
1596 3 NEN | 3.5.07un3R UATILE: 1093
1997 3 NEN | 5.5.599LWEvaeinenayie UATHLL 2017
1998 3 NEN | 5.5.0nunussame UASHLL

13258
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fathuaesinirsantunisine idumanfetiataiesm

Endud| s Tay s : o sy Jwdn’ DR
1999 2 590 TUATE UATANUN 5.651
2000 3 NEN [ 5510wuvunauss UASHUY 087
2001 3 NEN | 5.5.1hudeenin LATHWUL 1.8
2002 3 ‘NEN 9.9 LA THUL LATWUL 3517
2003 3 NEN 3.7 YL IBUATNUY UATHUL 14t
2004 3 NEN 3.9.31uL Y UATHUN - 4.595
2005 3 NEN | 5 3anuniuiaig UATHUL 2639
2006 3 NEN | 5.527uumyus UATWUL 5714
2007 3 NEN | 3.0 usuasinaiwusin UATWUL 4,875
2008 3 NEN | 3340 UATHUL 13,679
2009 3 NEN | 3s.Urulwuaiy UATHLY 7.34
2010 3 NEN 1 9.50mlwaun UATLY 4.299
2013 3 NEN g3 uulwiadin UATWLLL 4,856
2012 3 NEN s UmlwuaissA URATWIL 5.689
2013 3 NEN | 550 ndn UATHLY 7408
2014 3 NEN | 55 0numuasnaia LAWY 1,795
2015 3 NEN | s3.vrdndinen LA 13.738
2016 3 NEN | 7.5.01W78m% WAL 2.518
2017 3 NEN | 9500038103 UASHLIY 0.949
2018 3 NEN | 1.5.0nuwLEs UATHIL 4.49%
20319 3 NEN | 9.5 07uviawm UATHLY 4.54
2020 3 NEN |95 0udusserm AT 1461
2021 3 NEN 1 9.3 smuinilvaus LATALY 1481
2022 3 NEN 1 9.3.0mnmis UATWIL 3.834
2023 3 NEN | 3.5 07uuuwndasin LA 0.827
2024 3 MNEN | 5.5 0nwlanaiatsedfuding ) LRTHUY 2.168
2025 3 NEN | g.5wIsnateineans LATAY 11£5
2026 3 NEN | ..0umisenassa LR 2.15
2027 3 NEN | s.a0nusauduvsisigay YRR 1.773
2028 3 NEN | 9.5.0m30 UATHI B.616
2029 3 NER | 5.5 0numausy UATHUY 3,468
2030 3 NEN | 10nuunau AT 8.044
2031 3 NEN | aurnudaes YRATHUY 1.7t
2032 3 NEN [ 550w RTHUL 2212
2023 3 NEN | wusemufiviaau LUATHUL 2921
2034 3 NEN [ 550 YATHY 4448
2035 3 NEN | 4.5 tuvumanng URSWU 4.563
2035 3 NEN | qusuutwseis AL 1146
2037 3 NEN | s.9.0ud1unnn URIHUN 3485
2033 3 NEN [ 5585 umaunans UATWL 2.642
2039 32 NEN | s.uandinytugidng UATHLL 12.906
2040 3 NEN s.1damnines UATWLL 1.533
2044 3 NEN | 3.5 0MTURLRAEE AR UATNLL 12773
2042 3 NEN | 5 3dfmeuwusidanan 1 uaimuy UATWL 2.28
2043 3 NEM s.i.f-"“;ﬂ.lgﬂ‘ixu.rﬂ UATWLL 4.927
2044 3 NEMN 33U LA UATHLN 3272
2045 3 NEN [ 550 udme UATHLL 2362
2046 2 NEN [ 55 thuinudeluaissd UATHUY 2,038
2047 3 NEN [ sa.eimugudud LA 3.207
2048 3 NEN | 958 wumenaine LTI 0.762
2049 3 NEN | 4.5.0wunedns LATHUN 3.733
2050 3 NEN | 3 3. tuvinAe(gaalssanvdady URTHUL 0.606
2051 3 NEN | S.5.00umeEn URTHUL 2.233
2052 3 NEN | 5.5.0%nane YATHUY 1.624
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2053 2 NEN | 9.5.00003 08785 ' UATHU 3207
2054 3 NEN | 534090011873 UATHLY 1177
2055 3 NEN | .a.afulensiausg UATHLY 2.539
2056 3 NEN | w3 tuulanles URTILD 5193
2057 3 NEN .5. g nenes LRSI 5328
2058 3 NEN | 5.5.U7use < UATRUY 5255
2059 3 NEN | 5550879709170 UATIH 5.746
2660 3 NEN LE.EA NN WATHUN 1.266
2061 3 NEN  [5.50muAnume - SIATHUL - 10.293
2062 3 NEN  [5.5.3nuunyasy UATHUL 2.865
2063 3 NEN |55 U7umugadriunad URTHUL 8.486
2064 3 NEN  |9.3.4075U18 W Inenans URTHUN 2.736
2065 3 NEN  [33.01L 10 580E URTAUL 1.57
2066 3 NEN 5.5 0 usueagid - UATHIY 1.26
2067 3 NEN 3.9 01umanilese UATHU 7.598
2068 { 3 NEN |53 uunmld UATWLL 10,146
2069 3 NEN |49 Twusnauitiven UATWLY 3357
2070 3 NEN  [5.9.950m0dne 1m0y , UATWLY 1617
2071 3 NEN  [s3.trulidingal LA 2077
207z 3 NEN s 3snszuariveney AT 5.606
2073 3 NEN  [s5.amliivenes LAWY 2.218
2074 3 NEN |55 0rusiusy VAT 55
2075 3 NEN  {3.1.57W5wivetes AT 1195
2076 3 NEN {59 mmulsion UATHUL 2414

2077 3 NEN {33 UnsAnnDdinsn e 84 V™ 0.355
2073 3 NEN  [5.5.Uszenumissiven Janmn 2.557
2079 3 NEN 155 amud e TN 7.416
2080 3 NEN 3.5 Jmmgiingy - Jenu 4313
2081 3 NEN s dmuendianeiun 4N 5.793
2082 3 NEN  ]5.9.9.9.0U0706%07 - Tanw 0.483
2083 3 NEN 5.5 07umane Jan 1.048
2084 3 NEN |55 0soudos ' fenw 156
2085 3 NEN  [9.9.01us5wmd e 4363
2086 3 NEN  [aaaimumashannizus ] L% 6616
2087 3 NEN  [55.0mui<lasreniandnd _ s 9678
2088 3 NEN  [54.07ulandaanla Van 2.599
2085 3 NEN  [5.9.3muisfine Uan : 557
2050 3 NEN  [53.07unedn Janw 3.208
2091 3 NEN  [s9.01uvindla Janm 4.036
2097 3 CNEN [0 unuasaraysy T 5275
2063 3 NEN [5a.thuroismenasoy Jand 197
2064 3 NEN  [n.3.Gmuunn {an1m .568
2095 3 NEN  |zathutilan ' U419 5.09%
2096 3 NEN  |sssyuiasausvte s a1 0.592
2097 3 NEN {53 g55men 51 o Tan s 2.095
2093 3 NEN 153 DUUIaleeen Tamg 2514
2099 3 NEN |5 3amananufvenng SUSRERNILN Tani 84604
2100 3 NEN  [135:308 g6 T 5.522
2101 3 NEN  [5.54manATiveiey Uafnd 2.108
2102 3 NEN |ss:Janduns ' Tanmw 2.944
2103 3 NEN 5.3 40nuussswantoy ArSUAT 1.285
2104 3 NEN  |5.3.10uwalau (drihadafinen) ANAUAT 1.408
21905 3 NEN |33 ueundnaly ANAUFT 1.378
2106 3 NEN 53Ul e ANAURAT 4.078
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gt Teu | ﬁ'uﬁ : Tautou Awmda " QTDR km,

2107 3 NEN  [5.3.WUnuHnm iR FNEUAT 1.067
2108 3 NEN  [5.5.eauslwives ANAUAT 1380
2109 3 NEN  [9.99u5men BNRUAS 1.684
2110 3 NEN  [ssudessnazenm EARUAT 1.387
2111 3 NEN |5 s#3anafianisnnatrdiadena ANAUAT 2.052
2112 3 NEN  [5.9sliovsnaunT (@iwunstenlas ) ANEUAT 0.551

2113 3 NEN  [5.58munsiaaingy ENAUAY 0.523
2114 3 NEM  [s.3inusiendaimurat BABUAY 2876
2115 E NEN  [vaedyaUszuauieninanauns HIAUAT 8.578
2116 3 NEN  [ssumerieulag HNAUAT 0.981

2117 3 NEN  |5.5.01u0 st (51830730 ATDUAY 0.852
2118 3 NEN |3 3.850u7ustie ANAUAT 1131

2119 3 NEN |55, 309WH597 557 ACAUAT G.858

2120 3 MEN weaumﬁw‘ﬂw“ MadnT *nﬂmi" Oyl ANALAT 1.028

2121 3 NEN [$5.07ug9u (Ryugiandad) ANRLAT 6981

2122 3 MEN 5.5 07ubu ARALAT 0.593

2123 3 NEN  [s.s5trudovwiuasiusimetassv AnauAs 5.168

2126 3 NEN  [s.5.87Wnaiy ANauAT 2857

2125 E! NEN |35 0udaumisensiuriEing i 126 Anauas 4323
2126 3 NEN  [sssdodgaadnsiniasefueeniivunils ANAUAT 3.378
2127 2 NEN |33 wuqaua1adnum AnauRT 0.053
2128 3 MNEN | 5.5 91susssmnuaslisSuiadan) Anauns 6.928
2129 3 NEN [ s.3.suvunandia anaumrs 6.251

2130 3 NEN [ 5.501ud e ANEUAT 562G
2131 3 NEN | 5.5.usEs%voneu anaums 4703
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2488 3 3.3.uAstulTstaTn VUD4T38) 3.737
2489 3 5.3.4 ' ' wuastiRa1g 1.548
2490 3 7.5 JeumyInenassa ' wuasta1g 0.706
2491 3 5.5 UBAANERUNANTEY WD) 4.227
2497 3 £5.UTaUIAAN ALENTIE) 4.184
2493 3 3. urlud v g LAY 4.648
2494 3 5.9 URAEHY FLDILIEL) 5601
2495 3 3 5.urnanz AU 1.92
2496 3 3.3 vt AUBIUIA 8.85
2497 3 3. 5.03u I VoNe3 HURTIEN 2391
2498 3 13.C WA SN AT ' TUBIUIEN 13221
2439 3 $.5. WU RA BT e ' WIBILNA - 5.8
2500 3 §.5. U WupatHan 9.488
2501 3 5.5, UL TY R CENEG 7015
2502 3 §.3. Ui LuEy o ORI 2.62
2503 3 3,509 b Tne Al _ waIdng 9.163
2504 3 3.3 0 AnYaBe ' WUBAS 3.20%
2505 3 5.5 uudguavine WuBdU g 10.77
2506 3 5.3.0UUIBEITIRAY WU 1.078
2507 3 5.3/ sEa 189 9A . - VLD TNy £.899
2508 3 5.9 UUMuTILWLEEEIN VLB 1.532
2509 3 NEN 1 9307unin MUBNTIE) 5138
2510 3 NEN | 5.9.041anusdtieng WU 0751
2511 3 NEN | §3.9U983763081779 eI 11.¢49
2512 3 NEN | g9 mnfineving WUBItIag 4,591
2513 3 NEN | s 5.0nuemeudu PUDIIIAA 5976
2514 3 NEN | g.5umuhlsuannng PUBLUIE 2.072
2515 3 NEN | .5.01ubuuiie YUBIT KR 5,852
2516 3 NEN | s.3.01uluuane MUBILIH] 7673
2517 3 NEN | 5.5.01ulenwivn WLIIENY 229
2518 3 NEN | .3.07u0m1nem LIPS 0.684
2519 3 NEN [ 5501900990 MUV 2713
2520 3 NEN | 3.5.074u740 st n 11.659
2521 3 NEN | sonuwnSwen WUBIIAA 1.429
2522 3 NEN | 3 saulanazaiemueaiing WUDITIFN 5,804
2523 3 NEN | 55 guruiadaidesdnading WUy 2.584
2524 3 NEN | saaswulysideie yuodIE1] 3.225
2525 3 NEN [ 95 00umsiaya WD 5.158
2524, 3 NEN | 3917708 9MAD L LUAIUN Y MUY 1.201
2527 3 NEN | 5.3.UvwUierevised) WUBIIEY 8.066
2528 3 NEN | 5.3.879v@eImeE A1s(revised) WUEIIE, 3.327
252% 3 NEN | 5.5.010UM18@nqesvasud e MUBHIEN 4.079
2530 3 NEN 1 5.5.07aunshan ' Ausathang 2222
2531 3 NEN 1 55.1UunassudIve FIETNRAY 2052
2532 3 NEN 1 5.3.01umuealrluusssing, N IEG 6.987
2533 3 NEN 1 3.3 nednivenirevised) YWUDTIE 1) 5856
2534 3 NEN | 9.3.07003489874 PRI 3.205
2535 3 NEN | s.51uvunavauu Bt Ig 1.953
2536 3 NEN | s.olutdasuduildsene) wuasthang 3.222
2537 3 NEN | 9.5.ehadiutszaning WL 7.242
2538 3 NEN | 550700k AL 4917
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2539 3 NEN | s.30uumasi¥as MUBUIAIN 6.723
2540 3 NEN | s.5.u1uvuaimaniuuainevised) WUBIUIA1Y 0.107
2541 3 NEN | 5.5.1ulannd VUBIUAED 3.165
2542 3 NEN | 5.3 guauuTuyme 1 ive vuatiag 722
2543 3 NEN [ 5.7.lennanalndlndunns wupItd 3263
2504 3 NEN | 5.5.vu9ewirivenassd VUBINAG 6.18%
2565 3 NEN | 9.5.070un18 VUBIaY 9.428
2566 3 NEN 1 9.5.50in87 VUBINANY 1.007
2567 3 NEN 1 15sduwaniiivsfisunanagaiuniuns wusathmg VUBILIEY 4.272
2568 3 NEN 1 §3vwnuthunedlrevised) wURItAAN 1.422
754y 3 NEN | 5.5.nepfivanairevised) VUDNUTATD 2314
2550 3 NEN  § 9.5.07uFD VUBIUIE) 4677
2551 3 NEN | 3.3 Unuviusaniionud WUENUIE ) 7.144
2552 3 NEN | 5s.Unuviam wuaNUId 5007
2553 3 NEN  § ssuueaioimaimy VUBNUTEY 2.535
2554 2 NEN | s5.3lenshedsewsassn VUDIUIE ) 4.181
2555 3 NEN | sathuluuasuaasrevised) VIUDIUTE ) 78.546
2556 3 NEN | 35luudeiverassalrevised) YUDITE N 0.667
2557 3 NEN | 9.3.07uves3nmin MUEIUTEN) 2,098
2558 3 NEN | ss5luwilasingnes WUBIUTE N 5.31
2559 3 NEN 5.3 funaiaraadninen WUBI T 27.064
2560 2 NEN {70706 HA5Y WU IUIE) 5432
2561 2 NEN  |53i1uRuziiingeen MUDIUIE ) 8571
2542 3 NEN  |5.3.883509%79 §A3371 05349
2563 3 NEN l5.5.aasiiesuna a655714 1.361
2564 3 NEN (3.5 07usaidies (Aadlasing) P31y 0.27%
2565 3 NEM  {7.3.030770 Qi1 2.761
7566 3 NEN {93 guguiinudnems DCEERD 6.504
2567 3 NEN  [9.5 M8i0AveaTs ge15313 1.78¢
2568 3 NEN 195 0uioiAednniess1ugsyung AR5 2.24
2569 3 NEN  [9.3.UtuRBanenassn ansTTil 193
2570 3 NEN  jr.3.u5uaniiuss AT 2.179
2571 3 NEN  15.5.UTUmImIume319 apseil 5117
2572 3 NEN  {9.5.8R357LR7ENRY anssl £.409
2573 3 NEN  }3.7.0m3WiEineiingn ELECRD] 2909
2576 3 NEN  {9.5.07unuasguuaying 27557 0.645
2575 3 NEN  {5.5.9A9%mUINTS 275571 3.987
2576 3 NEN  {3.5.0udnd an3e1l 1.67
2577 3 NEN  }9.3.UTUt50 A5G 3504
2578 3 NEN  {33.UTUMUR4 aA55TG 3.009
2579 3 NEN  |5.s.dvwseanefaieg BLEER 3.347
2580 3 NEN {9 3 UNUWUBIMT B eH 8AT011 3676
2581 3 NEN  13.5.01uwuaan BRTEL 0851
25832 3 NEN  17.5.U5s9nufntomg AT 1.981
2533 3 NEN by 07uvuasu (Ansiaideding aRTIIY 2.626
2584 3 NEN  |5.5.770yfe 2 HRIIY 6.011
2585 3 NEN 199 UTuvanLes BRI 1.564
2586 3 NEN 5.3 usuvyvininenassn A5 3.925
2587 3 NEN  [dasaymuszneudaingassil Pl 1.51
2588 3 NEN  jsiuleumiiasena g5aTil - 0.533
2589 3 NEN 15.3.0Wvuastiued 2n557l 4.604
2590 3 NEN  [a.3.07usasiiaesdsUan gasEl 4365
2591 3 NEN  j7.3.07u4usmy ANTINY 2153
2592 3 NEN  lesdhushadssariige 205575 2.38¢
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2593 3 NEN {53089 i gn3E 1 1698
2594 3 NEN | $5.auduiivanats 2R354 8.032
2595 3 NEN 1§ 5.9.0muismem 495571 5659
2596 3 NEN | 51 unsegauning 295571 11.801
2597 3 NEN | s.aiuwuaaniiuudu - QAIET 8,096
2558 3 NEN | 5.9.m3uigauivgn 9351 11.713
2599 3 NEN | 5.5.01uhptalansainnis an357l 9,62
2600 3 NEN | 3.9.07uMUD5m8wia qAssTil 9.231
2601 3 NEN | 5.3u7uwuadadne EECR] 4514
2602 3 NEN | s3vumyimes CLREAD 9.572
2603 3 NEN 1 s.7e3vigies 25571 2.926
2600 | 3 NEN | S avmunedunaagsnuind aAv0711 6.148
2603 3 NEN  }9.3.UMuadiven gnva1 0.616
2606 3 NEN | 33Uuu1siu 503571 18193
2607 3 NEN 1 s5uuinne B[R0 10,565
2608 3 NEN | g3 unumatavuzsliou AR 4.04
2609 3 NEN | 3900 ua1e AR 13,609
2610 3 NEN 1 330uutalver 2RI 4538
2611 3 NEN b 35iudvusaie PESCAD 4.392
2612 3 NEN 193 01uieRaue CGECAD 16,811
2613 3 NEN  { 5.3.8401804T 2A551% 8.938
2614 3 NEN | 3.3.0u17ingn 9Asa14d 1.786
2615 3 NEN | 5350 0e1ama1aung iy amse 418
2616 3 NEN | 3.3.8uuiaysly ARSI 4072
2617 3 NEN | 5307umdiag) 29557 536
2618 3 NEN {59 001UA IR 19U an55711] 5.754
2619 3 NEN | 5.9 500duimusing ELECa 5.116
2620 3 NEN | 3.3.01ubwdlvanden aAIoH 6516
2621 3 NEN  |3suruusuues - an3a7{l 6.391
2622 3 NEN | 9.9.070um oAIaTH 7.146
2623 3 NEN | s.5gumunad LR 2.56
2624 3 NEN T 9.3.0rumunsans AATT 7.99%
2625 3 NEN | 5.5.0muiuuayes SRR 5.086
2626 3 NEN | s.5luuasaiesuuassven 9ATa M 2449
2627 3 NEN | 3.3.071ubuuvan 9ATaTil 7.39
2628 3 NEN | s.5.101uunes An5E1Y 4.045
2629 3 NEN | 4.5.uminned a3 s 2A531% 6772
2630 2 NEN | 9.5.01udauuwwdu 2557 5.505
2631 2 NEN | .35.8yuiadiyacing aA3Ev 1.665
2632 2 NEN | g.5siyassnudivian 7A35%l 0 208
2633 3 NEN | wadrutidluudgaia 175571 6.555
2634 2 NEN 13019 D U BATI 4.421
2635 3 NEN | wsiiudesdszeidaeiing BATEL 3.136
2636 3 NEN [ 350wy BRTETL 0.843
2637 3 NEN | s.5.0Mubieaddve DRI 3,728
2638 3 NEN | 9.30ud1im 9ATIN 1.082
2635 3 NEN | T.30usnsudssinyga PRI 6.58
2640 3 NEN | 5.5.0usslu DEeaD 8844
2641 3 NEN | 5.9.0UU10WHEIUINg e 291531 0.345
2642 3 NEN | 5.3 0 wvuasaraviuaaiudinge 2733714 5.566
2643 3 NEN | s.aihusunalasnenes a5 8.672
2544 3 NEN | 3.3.uUtusstnluuzngse 2A35 T 5.539
2645 3 NEN {5 5udanviads EATE 3,669
2546 3 NEN 5307880 aasmil 4.239
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2647 3 NEN | s.sihuiny ' 29514 1733
2648 3 NEN | s5smiwunasivesy PRECHR £4.409
2649 3. NEN | s.5.0nwwuaewmdn ri77i] 5.049
2650 3 NEN | 5.5.4umues0y YATTT 3315
2651 3 NEN [ s.9.0mibnuasluaissd QAT 7.334
2652 3 NEN [ v9. bwugaimudnm ‘ ' 291391 2.072
2653 3 NEN | 5.5suenidine 97557l 5.507
2654 3 NEN  [55Cmudosdin anssHl 7.983
2655 [ 3 NEN |53 Truiastn anssl 5.539
2656 3 NEN  [5.s.truvuasvase An5 1.056
2657 3 NEN  [3.etunnians 2SN 1
2858 3 NEN  [3.3.07usn 933N 6.065
2659 3 NEN 5.3 ammuamin 9933 6.69%
2850 3 NEN  [35.0mniasuivan FIXCAL 5717
2661 3 NEN  [3s.ttusdagineendan AT 4,031
2642 3 NEN |3ssyunegessidl PIIET IR _ 0,639
2663 3 NEN  [vs.enesmunass] ARTE T 1428
2564 3 NEN 35500831073 o QP9sT0 ga570 £.209
2655 3 NEN  [9.5.8mmwsTiiven BA5e70 1.607
2666 3 NEN |55 lapAne1diniagnisii 573510 1.909
2667 3 NEN [35.U7UU8ULS 205574 8145
2668 3 NEN  |35UTUMusenaviuaaiisg HRIIY 2.096
2659 3 NEN [33asmsiunuasautiutevised) _ gRII C.74
2670 3 NEN | [5aasmsvusanluiivlarevised) a5l 1812
267: 3 NEN |55l adey aA55"l 6.06¢8
2672 3 NEN  |5.3.0UU785. .U uWelnin il 138 99581 0.348
2572 3 NEN  [5310uasine ATV 10.952
2674 3 NEN |5.5.9W1uiven : 9915571 5,307
2675 3 NEN [3.5.21019004@52 A 9 3.856
26786 3 NEN  (1.580507% 6 Tt 0.845
2677 E) NEN 3790008300087 3 G577 1.273
2678 3 NEN {3 ssusuuinitaimudne §A3514 6869
2679 3 NEN  }33inuuidnmats BRTIY 10.22
2680 3 NEN  l3silszwiasing RTIIY 3.95
2681 3 NEN 15 9.1nulinuiam AT 5.75¢6
2682 3 NEN {39098 A5 3.436
2683 3 NEN  {r.thutowstiasimad 67 9n33~ 2.761
2684 3 NEN j5.5.101um 9715574 4.582
2685 3 NEN  ja.5.00i 895571 5.996
2686 3 NEN  F5a.Ununstuviiou 2058711 1.698
2687 3 NEN j.3.vunilatenn _ 999574 2401
2668 3 NEN 15,9 0NWuUB2 1R ROa T 4S50 16,572
2689 3 NEN 5.3 9408 mudiiy U967 1.633
2690 3 NEN 5.3 gumunpvainly LD 5.535
2691 3 NEN  [5.5.019luvme £A957Y 2.681
2692 3 NEN  |esttumuastsund am3519d 3.643
2693 3 NEN  [5s.ewuiavuesiiem §m3371 0.819
2694 3 NEN |53 tumuacas anTsl £.215
2695 3 NEN  [5.5.07UvLakL3 gassl 10.666
2696 3 NEN |53 07U AN 0212
2697 3 NEN [5.5.01uguis 905511 1.765
2698 3 NEN - [9.3.0wlandnmow AIoN 8.558
2699 3 ‘NEN |55 0wumsemuiz AATETH 2.658
2700 3 NEN  [s3iuesgmunsieal ] 2A5TT - 42583
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2701 3 NEN ‘i.'i.‘lj"]"JL%ENW)’N(F]?[}‘S%‘mﬁ‘S‘Eﬁ) DmIEIL - G.A28
2702 3 NEN  {3.5.01085 1498 39a373¢ 1 AP 0145
2703 3 NEN  {7.5.07%U085500 - TRl £.901
2704 3 NEN  [5.5.07bnum YRI5 1.603
2705 3 NEN 3.3 HRI5T 0.357
2106 3 NEN  {5.5.01wu117 g7l 2.77%
2707 3 NEN 950100y 9ATITiL 4,892
2708 3 NEN  |5.5.0rua1erans 9A751 R 7.101
2709 3 NEN | 7.3.0murueundaulugii ' gmInTl 279
2710 3 NEN  |7.3.40BUUTIS 9ATaL £.338
2711 3 NEN i.i.ﬁ?uu%ﬂﬂlwuﬂj“.\i AT 7.466
2712 3 NEN [5.3.uruemuniluud- 9MIILe £.032
2713 3 NEN |93 Unhuainaudy 2RI 3.451
2714 3 NEN {57 0ulWie s AR5l 207
275 3 NEN 15585 UMamnUsstna 9A3374 2.302
2714 3 NEN |5.5.8UldTanen gAsE1L 16.659
27:7 3 NEN  iTa.Uunununlaiunazae PR 037
2718 3 NEN  {7.7.09uU8m0 A5 8418
2719 3 NEN  1331nunauig 205574 4,39
2720 3 NEN  {.3.umiurgy 95 806
2721 3 NEN 153 Unugae aesETl 7.356
2722 3 NEN 155U ARTE £ 897
2723 3 NEN  15.5.8ULN0a9 00 aRTENl 1.458
2724 3 NEN 155000480 2AT 10.0C3
2125 3 NEN 1ssluvasiirenans 2915571 201
2726 3 NEN  |5.5 anWmudneg geasanit 4478
2727 3 NEN |5.5.uasgnqafnenay . E]ﬂ‘iﬁ']ﬁ 4.8
2775 3 NEN  [553udfingens : AATH1L 0791
2729 3 NEN  |5.5.98uf3ineg m13 PCRRAL 8.443
2730 3 NEN  [3.9.08sm N7 255U 713
2731 3 NEN  [5.9.855Ru v 233 13,345
2732 3 NEN |53 8amiivgung BAT57l 1877
2733 3 NEN |5 aunwnidfaniyyneadtud aRgel 2771
2734 3 NEN |59 d e ongdl £.55
2735 3 NEN |35 wwind uanlanng i am531d 8.216
2736 3 NEN |3.5.0196n uviay A5 2402
2737 3 NEN |3, 5.0 deianivngy AT 0.742
2738 3 NEN  |5.5.07uulm 2a3911 2.52
2739 3 NEN [ 5.0utavnnauy el 4.739
2740 3 NEN 954N umaton ap15T1Y 7.3%8
2741 3 NEN {3 3quuuiad sty FECAD 2.564
2742 3 NEN  [4.5.0 Mz Raunesudy BATETH 2,669
2743 3 NEN s 5.3umuvuts gATaTi e757
2744 3 NEN  {3.5.8uunaluugzats 775571 3.596
2745 3 NEN {97 900U0 WL 2RI 8,776
2745 3 NEN  {3.zt07ulndesans 257571 0.356
2747 3 NEN 1550 Uaaningasasan AATTL 9.952
2748 3 NEN  |5sunuluuvesdiasy A5 10341
2743 3 NEN  5.3.07unaunee 2ATIY 6.12
2750 3 NEN |95 00 AT 3.108
2751 3 NEN  [sa0mulds 933714 2.378
PELY 3 NEN  [5.58nu08R5E M £AE14 7.189
2753 3 NEN - [|s.3nuunaiaunlsa P! 17.225
2754 3 NEN |55 numunguuiguns BRIT 1314
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2155 | .3 NEN  |5.3.11URa0a . Qs 12,139
2756 3 NEN  [1.3.8U U0 e 1UMe PLECH 10.518
2757 3 NEN  |5.5.0 s la A3 15,108
2758 3 NEN  [7.9.8yuanusauds ' _ : N33 261
2759 3 NEN  |sedunedssaiung 9A3g 2,724
2760 3 NEN [sstsuwdilannans PATI 28
2761 3 NEN  [3atrumvnes 9ATg 4326
2762 3 NEN 3 3.0uuasaing gAsETY 7751
2763 3 NEN  [sa.tmiuu AT 4.461
2760 3 NEN |55 Chutuusuyse oAy 5612
2765 3 NEN  [5.5.07Mgu9 - gA3571l 2779
766 | 3 NEN |5ifassiivynay gyl 0.652-
2767 2 NEN [|5.3.sampdfinenay 293574 13.803
2768 3 NEN  |7.3.a00fadmans - ‘ a5l : 1505
2769 3 NEN  [5i.agmpaiineisy gmioTl 2514
2170 3 NEN  [|5.3.3%nunuaingians A5 1.444
2171 3 NEN  [|53.urunyaiveisu BLRt 3.571
2772 3 NEN  [7.3.f80ne0 AT 4.053
27713 3 NEN [ssvusilasinefine 2R 2.431
2774 3 NEN 5.3 UssinudAaday ORI 2.697
2775 2 NEN |53 awwaingiang . QRITT 2.213
2776 3 NEN  [3.3.U0wsngs AT 13,155
2777 3 NEN |53 0ty gna il . 22.084
2778 3 NEN |53 0maue) DR 3.455
27749 3 NEN [s.s.Auaaigas 90557l 0.73
2780 3 NEN 5.3 duhyeing 2013571 4.075
2781 3 NEN |53 A0UBNaRIUIveT 203574 16.003
2782 3 NEN 155,99, 941387.5.073H0 ' ELXCAD 1.081
2783 3 NEN 5.3 070mina0e AN 11.02
2784 3 NEN {550t £ATITY 1.581
2785 3 NEN 145 unaudizenassd(Basuluguiun) 2R3 8.245
2786 3 NEN  15.9.01uvesn JRIT 1 11.731
2787 3 NEN  }75.11uv"d QAT 3.039
2788 3 NEN J3.9.0mni) griTal - 12.133
2789 3 NEN  {5.3.01mdunasbuuunivg a5l 0892
2790 3 NEN  5.9.0rusmdied A3 1765
2797 3 NEN .50l amas an3nTil - 4308
2792 3 NEN {55 07us 00 ansol 15.538
2793 3 NEN  Jya.0ruwdig 27557H 9.394
2794 3 NEN g M3 9.952
2755 3 NEN  osauaasiaes HATE1L 2918
2796 3 NEN |5 5.07uvueaa £RT51Y 1.582
2757 3 NEN  [1.3.07ww189 ' 593377 2.125
2798 3 NEN |93 thuad-atnge DRI 8.083
2759 3 NEN  [naufsadnaisa 2n53U 12.117
2500 3 NEN  [33.0mudmseluuming 9AsEil 0894
2801 3 NEN [5.3.8nunatiunedivin 9915371 1.926
2802 3 NEN  [s5uilausnanan PEXCAD] 9.38¢
2803 3 NEN  [5.38nhlaarivenag A0 1.165
2804 3 NEN |3 3.endpdiivenns aMIo T S
2805 3 NEN  |3.5.0us0iayielseuuiaTis 875571 - 149
2806 3 NEN  l55.gwssunivien #p3314 0.482
2807 3 NEN {@mulum 20 . DRTFTH 0.29
2308 2 NEN  |5.7.lipdla 11 2.745
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2809 3 MEN. {s.s.ungoivat LA 5.674
2810 3 NEN  {visedumUsztioudanings 50 0.382
2811 3 -1 NEN | asauvuinuinn At 22.53%
2812 3 NEN | 330017 e 10.24%
2813 3 NEN 153507804 \ae 21468
2814 3 NEN {3.9.100u830y WD 6360
2815 3 NEN  {55.07uluutsuss Ve 10.309
2816 3 NEN  {5.3.0nTedlinyes WL 9.546
2817 3 NEN  5.90waneiven \ae) 5332
2818 3 NEN  I5.sanBuninuasiven \ae 1.185
2819 3 NEN 990Ul udmannimanei UATHUN 1.581
2820 3 NEN  Ifaweniefineisnu UATHULY 2.606
2821 3 NEN s dmTasan LATWUL 3.503
822 3 NEN  9.5ASthuT iR LA THUL 1478
2823 3 NEN  [n.3.m3neaysnd AT 2.090
2826 3 NEN  [r.3.0mabingy fhngunging) URTHLL 1.515
2825 3 NEMN 5.5.UTuEksLAd UATHU 2.042
2826 3 NEM s30T e AT 5835
2827 3 NEN 5375 lwunasinet UATWLL 4.031
2828 3 NEN | 9 5.uenuesseiasisy UATHUL 1130
2829 3 NEN | 5.3 1umadnenswi UATHUY 6.982
2830 3 NEN 5.5.0UMAL UATHU 0770
2833 3 NEN | 5.9 lwuasssdarugivman UATHUN 2.203
2832 3 NEN | S.50nuAusiung LBATHUL 8.964
2833 3 MEM s.5.Uualun LATHUL 5.378
2834 3 NEN | s3.amauiiunuedsaty UATHL 3.179
2835 3 NEN 5 IATEUATINENG AT 1.565
2836 3 NEN | 3.5.0 w0 sy sol UATWUN 25.254
2837 3 NEN  }9.9.57u84 UATHL 5.933
25338 3 NEN  J53aiiusiuadunangy Janw 6.245
2839 3 NEN  |naUumsti danw 1.619
2840 3 NEN  |ealandnudwen Janrd 12.601
2841 3 NEN  |5.5.ngendadinaiay Anaurs 2.650
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4238 5 NES  jesaruniay UATFIHELY
4240 5 NES  {sadesognlstu UATITHRLY
4241 4 NES  [T5.8971473 LATIIHEL
4242 5 NES  [5.3.8 71991887 LTI AL
4243 5 NES 5.5y LATIITENT
6246 5 NES 5.5 uUui U sema- LAn e (anm e I5ee Az) URTIITFN
6245 5 NES  [.5.uuluunudinganmd 2:0 URTTIUEN
GZA6 5 NES {33 Werfmuntseansy UATIIMAN
6207 5 NES  |5.5imsznasiey UATSNTET
6245 5 NES  {s3sfiaunashvieia YATINHANN
2249 5 NES  {5.51uiiumm UATIAUT
£250 5 NES  {vosaymissunau aansianus’ S unounignuus UATTITAN
6251 5 NES ‘anayﬂﬂsmm'w"taﬁmﬂ.ﬂqm‘%" BILDYUR UATFITAL
6252 5 NES  {vasualssinau’aqssivning’ awietngite UAFTIAN
4253 5 NES  {voiaussst vy aasinunins’ sunaing UATITHIN
6254 5 NES  Pimsaumiliayinyiadssnus’ snaulnd URTIHNY
4255 5 NES  ioisuaysstnrudendounysnuas WATIYEN
az56 5 NES  {T.3.A15ANYIRURTUSAUATIHELN UATTIEN
az57 5 NES 1998507803 miea i uATTE
4258 5 NES ‘a"."a.augt“-m.fs.’:"ﬁaxl,Lf1 LATITENT
4259 5 NES  {9.3.94u 9.5, 3navadua UATTIYEIN
4260 5 MES  {1.a9.4uwHdnm UATT YN
4241 5 NES  i9.gmungsy UATTIEM
1262 5 NES 13 msmeunsuniy LATINEEANN
4263 5 NES  insilenzla UYATSIEE
4264 5 NES  193.0rmyaimn UATTTEEN
4265 5 NES  f3attuuussiie UASTIHANT
4266 5 NES  [rstCwnedammaiavuaeis UATIIEUT
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6267 5 NES  Fostmiiuuss UATTIUE 1.717
t268 5 NES issiusmamwussuey UATT AL 4,954
4269 [ NES  Iesimdiuudning UATI RN 8693
6270 5 NES  s3uruwuadlaua UATIVEL 13.038
2271 5 NES  jastnunould LASTIUEL .873
6272 5 NES  19.9.UTUMugaas e UATTI9E 2378
4373 5 NES I sunullanasidizndad | UATT RN 2.378
4274 5 NES  [9.s91mszwnues UATTIBEN .2.378
4275 5 NES  9.5.yuuumusaiiviy uAsTIE 0.621
4276 5 NES  [3.5surutnususslvd UATTTHE 6.487
4277 5 NES |39 umaunsaia(3gameniivan UA5T18E 2.66%
az¥s 5 NES  [s.5.Uuvuaastu UASTIENT 0488
4279 5 NES  [s54nruasinen UATI TN 0.58
4280 5 NES  |4.5.3umg 2502 UASTIERT 2038
4281 5 NES  [s.5tnusdu UATTWERNT 1.176
4282 5 NES [5.siwvussiinseae UATT A 0.823
4283 5 NES  [s.50iluiess UAST AL 8.98
4284 5 NES |55 mmzln UATTVEL 0.878
4285 5 NES  [5.5U588lwena UASTTHRL 3.528
4286 5 NES  [s.51ifuenf UATT RN 1012
az87 5 NES  [s5umutsmed LATITITR 14.549
6785 5 NES  [s.5.u7usslnlen LATT TN 11.989
az89 5 NES  [ssthaiioam URTTIEEANT 2.36
6250 5 NES  |s3Uuniosmsuun URTT AL 0.383
8291 5 NES  |s.1smsdbiudeanaing UATTIHELN 0.316
£292 5 NES  |ssaumuissiviuidsingsen WATTIYAN 10.434
£293 5 NES  [saiwafesagnugivim UFITNYALN 1775
6294 5 NES  [ssammwimanasn UATIITALN 2 £89
6295 5 NES  |s.3susutnuunsinasfium UATS AN 1878
4296 5 NES  {5.9.07%aun3u UATTINANT 1516
4297 5 NES  l.5.imilua UATT 1AL 4.647
4298 5 NES lsadiluuwgne UATT LI 0.781
4259 5 NES |egusilanwsy UATITLAT 1.951
4300 5 NES  [satudiulay UATINEINT 4845
4301 ) NES  |3.3.1uwsswmng UATTIBEN 0.36
4302 5 NES  |sstnuunsnded UATTIUEYT 385
4303 5 NES {75 34U atunaing UATI1BEI 0.787
4304 5 NES |s.5unuinuds UATTHE T 0.153
4305 5 NES  {5.53mlafints UATIMENT 803
4306 5 NES  (9.3.07uswiwen LATTINRLY 0.253
4307 5 NES  {5.5.1Munuawinendn UATTTERLY 15354
4308 5 NES  le5imaaeiining LASITIAL? 0.663
4309 5 NES  |s.sununussudnanind UATT ALY 0215
4310 5 NES  {.5.Ummuasg LUATITIHN 2475
4311 5 NES  {5.9.l9Afeminyyniusng URTTMEN 0.667
4312 5 NES  toiunuatmeigimd URTTIYELN 1,343
4313 5 NES  {3.3.07uua YRS TR 0787
4314 5 NES {950 Tanden URTTMENT 0.406
4315 5 NES  5stwmumann UATI VAN a.41
4318 5 NES  {vasadsyynuiunslan UATIIEALN 2.068
4317 5 NES  jraliuvuaday UASIILHLN 2466
4318 5 NES  jnsuuiaiUsan UASTITTUN 2,804
4319 5 NES  [T.5Unudd UATTIGE 2849
4320 5 NES |33 0runuudnben LA TR 2.062
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4371 5 NES |5.5.07umousuly UATIBEN 0.128
8322 5 NES  {s.5.dwnrzngnuaniea UATIILENT 17.082
4323 5 NES  [9.3.uusmzifey YATSIYENT 6.605
6324 5 NES  [s33mssdwmiuuan(assisyivan) WATIEDT 6.23
£325 5 NES  [s.admnunsinvessoLnann UASS 1AL 2795
4326 5 NES  [s.sunuvuasasia UATS IR 1999
4327 5 NES |[5.5.0781 UATIANT 1.735
4328 5 NES |53 0%udserassd UATIIHE 4,344
4329 5 NES  [5.5.0mudvwesiion UATS AN 0942
4330 5 NES  [5.3.9w3.5 Unulanvusakt AT 1AL 7.48
4331 5 NES  |3.3.0WeBun™ UATTIHEMN 0.987
4332 5 NES |59 buding UASTIEEUT 0472
133% 5 NES |5 3.guvudusuarn UATIEA 0.668
4334 5 NES  [5.1.0uin AT AL 10,593
4135 5 NES  [5.5.07u97 UATIILAL £.982
4336 5 NES |53t unudlng UASI1EAL 9.959
4337 5 NES  |7.9.0vuwende UATINBAUN 0.527
4338 5 NES  [|5atmwnsen UATIIEN 0.173
4339 | 5 NES  [13lwuededond] UATIIVAN 0.287
4340 5 NES |55 wiaeni(iseandassa) " UATIIBALN 15.793
4341 5 NES  |33.07umaudm UATIIVANT 0.443
4342 5 NES |535.995.5.0hwuanumuay UATTTBALN 0.547
4343 5 NES  |3.5.U7%ma1ivenAu UATIIBALT 0.£80
4344 5 NES  |3.1.9uwansinun - UATIIVAUT 7.268
4345 5 NES |5 ururssiiuvuansioyn UATTIBEUT B.587
4346 5 NES  |5.5.0mmaqzn UATITENN 0.554
4347 5 NES |5.3.tul(adssegsnaayaasa UATTIHE 0.576
4343 5 NES  |5.9.0nlwi(agrivniiau) UATTIHR 0.187
4349 5 NES  [vamauiirine UATTIUENT 12.534
4350 5 NES  [7.5.lestinsiwven UATI VAN 877
4351 5 NES  [|5.5tPuaswiu LATTI AN 1.425
4352 5 NES  [5.5.dursiivetem LATTE AN 5.013
4353 5 NES |55 lwsnsnufivatsy LATITHRL 3.15
4354 5 NES  [|1.7.071unrdAeagysthgissn) URTT VI 4.47
1355 5 NES  [3.9.0 @ uaaand URTTITALT 3328
1356 5 NES  |.5.unuwadensialansdysginveg ) URTIART 8911
4357 5 NES  |n.aUnuwmallasingatsdaf) URTIIALT 5477
4358 5 NES |15 %0 uly URTTITEL . 10066
4353 5 NES |35 wCuls URTIIVANT 9.21
4340 5 NES  [s5aumsunia UATSNTANT 15
4351 5 NES  [39.074r 974 UATIIEL 4823
4367 5 NES  [5.5.Umamrieufivetassi UASINTANT 0.9714
4363 5 NES a5 umudmuvdss UASIIBAUT 1177
4364 5 NES  [v.arurutnugossn UATSNHU £.824
4365 5 NES  |r.sdvuseunsui URTIIFL 0.635
43568 5 NES  |sadvusansais UATIIEN 0.751
4367 5 NES  [re@8uiu UATTIELT 0.52
4368 5 NES |53 3A07usa0 UAIYIBE 22:89
4369 5 NES  [3.7.t@dhurivyn AR 12.84
4370 5 NES  [.51mumusednua uAITIOEN 10.465
4371 5 NES  [|ssthaeitiven LATTHES 4052
4372 5 NES [73sdledleudiiseauseaiuga) LATTIY £.902
4373 3 NES  [.5.0mumahen URTT YN 0.554
¢374 5 NES  |rsdAssunusnug UASIITEL 12,655
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4375 5 NES - {7.3.97908n9WmIun URTTIUEU 0.718
- 4374 5 NES joidunisyustg URTT IR 0.708
4377 5 NES 4399055 Ulannss URTT AN 6.084
4378 5 NES j5.5.Unsedudsseniisiin URTTIHU 282
4379 5 NES 193 Unsedayemmedarivenms - UATIIYR 0.2:9
4380 5 NES  5.5.8A9vsedas 0 AT TYEL 0:529
4381 5 NES  {5.9.078 104 upssin 15.562
4382 5 NES  foimudaiasmy upasHu 0.82
4383 5 NES  ja.sfumul unsey WATIITE i3
4384 5 NFS 19 dmaTasse UATF TN 1816
4385 5 NES  jriownwieivelandai) UATIIHL 4.006
4386 5 NES  Jrathwglanssgsing) uATI 1IN 4.125
4387 5 NES  |naanuglusmugianiad) UATITTELN 5215
4388 5 NES  |os.anaunTinenans UATTIELN 3.204
4289 5 NES  |nawuniuniBouaidad LASTITALT 2.265
4390 5 NES  |sicuugsunsiwndnisaussuasia) LA 1% 0.78%
4391 5 NES  |3.3.0m07 RSO voRsT IR0 a8 0AR) UATTTUF 0.55¢
4392 5 NES  |3a.uouwdeiveyasal 2 UATTIEN 3,85
4393 5 NES  [rothuvituudan: UATTIHEL 25,789
4394 5 NES  |esdwzwizuunmbng UATTHIEN 0.405
4395 5 NES  |33.mUuunagsaiafioiuie UATT RN 1.654
4336 5 NES  |seineswuosy URTTTHEN 21.234
4397 5 NES [3s.Unaedseenuna UATTTYHLT 14.534
4393 5 NES  [s53.57ug3aluas upTIITEN" 10.397
2359 5 NES  |5.almadznamuesiiuneg 4 uRTTIHENS 0.509
&40 5 NES |59 0uUNBUATIIEN WATIEL 0.45
4691 5 NES - [3.5.@5a55udving UATI YN 8.088
4e02 5 NES 5.9 ummaaineruesn uAST1HEN 0.565
4403 5 MES ‘i.‘i.iﬁT‘dEIIﬂﬂﬂ‘i‘lﬂ(uﬂ@iﬂiz‘iﬂ“@ga} UAST1EAN 0.821
4404 5 NES  [3.9.18L1uAT M ' ' uAsTIE 2375
4405 5 NES  {33ivuvunsazauiln uA5I 1R 0.621
4406 5 NES  je.ainukupdleyt UFITTHRN 3211
4407 5 NES  {5.3.mwyldssanigims) URTT AN 6.487
4408 5 NES  nsiwvuda URTTIIRL 3,028
4409 5 NES  is.advduyuisiedusugioyssel) RIS L 0.678
4410 5 NES  ls.3wsufiveiay ungsIEd C.8¢4
4411 5 NES  jratmumnusm UATIIUENS 1.2
44312 5 NES  lnsarulvswmalRududngi) UATTITAN 1.697
4413 5 NES  5.iuumuasls UASITIANN 0.675
4414 5 NES 3.3 thusseeinGusudssansyine) UATTIEAN 1.298
4415 5 NES sainulangs LATIIEAL 2.378
6416 5 NES  |szawsainieii LA 1.56
6417 5 NES |ssdhumugulinin(atafisiugSing) LATT RN 6487
ael8 5 NES S_S_ﬁwngwumaﬂﬂ UATTEN 2.438
ac1y 5 NES |ssunusuadanine-ariw3alseniassa) LTI 0.578
4620 5 NES  |ssauguttuiTessed RTINS 2.661
4421 5 NES  [3.5.0 umuiemiAg AT 345
4472 5 NES  [s30mumsiAnw UATSIPE 0.662
447% 5 NES |53 Umubuiasuuneaguiun ups T 8.487
4424 5 NES  [sanwdissuanviveinn UATIIEL 2.661
4425 5 NES  {1a.i7uszniudiied LATIIEEL 0.486
4426 5 NES {53 dmsulugdvanay LATT RN 0.845
4427 3 NES  §7.7.U%Wundaimeang LATT R 9207
4428 5 NES  }3.9.0udausenaning LRTINE 0.866
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4429 5 NES v sauvudwziudedne UATIIRU 0.715
4430 5 NES 195 UTumavey LAITIIEN 22.68
4431 5 NES  jsautilua UATTIIRNT 2446
4432 5 NES  13.3.070Muse s LATIIHAN" D68
4433 5 NES 55U uiemdes URTTIALT .369
4434 5 NES  laadmlveeniden UPS WAL 6.602
4435 5 NES  fasumuyld ARSI 0.551
4436 5 NES  fisUmuluuwdey T R [T 8.874
4437 5 NES  Instnumaiwe upTTIEENN 28.128
4438 5 NES  jravueniila URTTIEIN 0.654
4433 5 NES s swuaniilanvatau UATEIENT 16.384
4449 5 NES  i5.9.A578WN uATITTENN 8.057
4441 5 NES  }5.3.91U6M81A13 UASTITEN 0.743
4047 5 NES  37.3.U7UNLDIAENTS UATIITELT 0.501
&aa3 5 NES  joauiunumenin UATT T 0.632
4444 5 NES  iv.3usznnizanind UATT1HH 0.653
aans 5 NES  7.3.U7UMIna uATI1EA 2.793
4145 5 NES  15.5.U7uaanim UASTIHELT 0.94
tady 5 NES  {31.5121878 UAST1UENT 0.76%
el b ) MNES “‘a.'i.i“»di.l?.‘il‘i.lﬂ‘iﬁlﬁ"ﬂm UATTIUEL 0.537
[T 5 NES  l53vhuluuauysal LATITURNT 8.053
f650 5 NES i.i.ﬁﬂu%@@mLi—uu@ugu URTTINEAN? G.67
4e51 5 NES  |3.5.1Nusmg3wan RS 1UHN 5438
4652 5 NES |35 tuauinuidEd uRTT AR C.387
4653 5 NES  |3sunudusiay LRI 8.238
4a54 5 NES  |sstnunmluan uATTIYEN 12,208
1455 5 NES  |raiiuassmeiruu UAST LAY 0.834
4456 5 NES |siynumwan-anin UATIIMANT 0.691
4457 5 NES  [rsanmuasssem UASTIHIN 0.673
4458 5 NES  [s.5ussnuuinyseainiven UATTIEN 3.998
4459 5 NES  [3.31nugualn UATI BRI 0.922
4460 5 NES  |zsiruEnss UATI TR 17.644
4441 5 NES  [saunuungzlan UATTIVEN 1.35
4452 5 NES  [ssahuidineatny LATIITERN 5306
4453 3 NES  |5.5.84U a1 306 UATTTURR" 4.002
4454 5 NES  |5.3yunuUnLsTuaTIY URTTHEN 0.553
465 5 NES |ssinunanlise URITTIANT 4.366
4466 5 NES |53 Uhwmuaadyamu JUATTTUANN 23.212
4457 3 NES  [ssuUTuwugas gy UATTIUAN 0.676
4468 5 NES  [s5.0rumzunss UATIIVALT 5.685
846G 5 NES  [3.5.ysgimiun 2 UATTIANT 1,865
470 5 NES — [7.5.urullugme _ UATI1HFIN 0.50%
2471 5 NES {93 U umuade {8 yn auusEi) UATINHEL 7.874
aer? 5 NES  {5.5.0088 UASIIHELT 0.453
dé73 5 NES  15.5.01uymsln LAY 0.35
ae74 5 NES  ssdmumpnssla ATV £.545
4475 5 NES  l53thuguiate LATT IR 0.645
4474 5 NES  sunuvng UETTIIEN 1.433
4477 5 NES  i3sinuatvsiesnet UATTVEEN 0.54¢
4478 5 NES i.'i.ﬁ']ﬂ‘mjw‘%ﬁjm UnTTIEEL 1.70¢
4479 ] NES |55 27vMumgrudsaeraniian uASTIRINN 0.90%
448C 5 NES  |5.5.Ausnedafy e UATI AL 366
4431 5 NES  |saafrudolea UATIIHTL 0.946
4427 5 NE LI UTULANS Y uATI R 2893
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4483 5 NES  [|3.3.Cruswm BASITEN 3,863
4484 5 NES  [ssithutade uATITIENN 2.45
4485 5 NES  [5.307uvusse UAST 1AL 4,385
4486 5 NES [5.5.UTu707981 UATTTBTN 0946
4487 5 CNES  [ssidizawnstagyniadie’ UATINTE 2,436
4488 5 NES 5.3 yarvudnuyaimatioen LATIIBEI 13.408
4489 5 NES  |s.s.usenanind LATIINE 5487
4490 5 NES  [ssttubuuge LA IR (.543
4491 5 NES  [5.5.59510g339d95¢ LRSI 0.657
4497 5 NES  [s.s.tuvusaguuin uATI I 3043
4493 5 NES  [mstiuwii WATTIURIN 0.785
4434 5 NES  [s3dvuluuladlas ATSIEN 0.865
4495 5 NES  [.5.0hunday uaTTIEL" 7687
4496 5 NES  [s5.ullmeamina uasTI RN 2661
4497 5 NES  [s3.amwisva URTIIEN 0.945
4498 5 NES |53 3mUdnuan RS EL 0.435
4499 5 NES  [2.5.U7usambng URS§HENN 0.965
4500 5 NES  [ss.utunuaith upEsHE 0.961
4501 5 NES |55 a0winsuiaieninen URTS TR 0.601
4502 5 NES  [ssUmumedaaineiven) UATSIENT 0.92¢
4503 5 NES [5.5.3masns i UATT VAN 9.653
4502 5 NES |53 dmvusunsu UASTIERN 0.4643
4505 5 NES  [s.5.07udaaein UATS IR 0.945
4506 5 NES  |350wdaaeauge) URTTI9ENT 0.967
4507 5 NES  [5.3.0mmands(nena1adesgvdayasol) LATTI9EN 0.837
4508 5 NES  [v3umsaunuuwmivgins LATTIUEHL 2161
2509 5 NES  |3.9msALadtinaal uRTTIHENN 078
£510 5 NES  |r.assaiven UATTHEN 0.65
4511 5 NES  |53intumila-luungna URTTTOEN 1.456
4512 5 NES |9.5.luunsisaniinf uATSHEN 0.78
4513 5 NES  jagauden UATIYEN 3.45
4514 5 NES  {5.a.luusu'$siegisenssd” LATTIYE 0.465
4515 5 NES  {ras1sinanens UATTENT 5.129
4516 5 NES 5.9 W&an UATITHAN 0.567
a5y 5 NES  insummzia(antusenasse) UASTIUEL 6.444
4518 5 NES  {nsumsdetnis LATTTUE 0,788
4515 5 NES  19.5.071WWudley LASTINELY 08¢
4520 5 NES jren7suiaT 33w 5.296
4521 5 NES  [5.sinslaaginan y3TuE 1.653
4522 3 NES j3.5elimeingiea 135ud 1.984
4523 5 NES  |nsrmuan 13T 6.931
4526 5 NES |35 1UUN UM Eud 2578
4525 5 NES  [33Ummne yEud 1,229
4526 5 NES  [3.5.8uuvinfingins usiug 1775
1527 5 NES  [s.s.0muewwdn (ssiseasivnet) UISHY 0.816
4528 5 NES  [s.o.0nubwawis (denfgsveg 1158) 35ud 2775
4529 5 NES  [53uwses ysiue 1.069
4530 5 NES  [sadadigUszmasen Y33 1796
6533 s NES  [5.5.3:087 UTiud 2176
6532 5 NES  [Tasulmnnans YITNL 3.661
4533 5 NES  |5.5:9nkde (Ap7a33 Yenitngy) 1353 2.081
4534 5 NES  |5.3.U5ziAutiing YU 1.219
4525 5 NES 19500 9emae e 1ds s ussug 0838
4536 5 NES  {aruraandnny Y53uE 3.366
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4537 5 NES  [3.5.07uyviuy U35uE | 6461
4538 5 NES  [3.s.thudann TERiT 2068
539 5 NES  [53wmlses 33U 1.125
£540 5 NES  [s.s.nundadneiay U5iud 5993
£541 5 NES |33dmagiiinen y33we 1.827
4542 5 NES  [s.3eindfiteine Ussug ¢.959
£563 5 NES |3.5.u¥indivensy y3iud 2.641
d5¢a 5 NES  [s.asuentswnauasiev 5 (laseudnddad) Y3iue 1.156
4545 5 NES  [w.vdamulnaadne U33uel 1.343
G546 5 NES  [n.ydweninain y3sus 2,199
4547 5 NES - |3 dmindni U338 0217
4548 5 NES  |o.a.U1umuaslay U3sug 2266
4545 5 NES  |ra.arednimenn - u3su 2544
4550 5 NES  |e.ydeviodingiey U3sue 1608
4551 5 NES  |7.siaudiayassl yidue 4.348
4552 5 NES  9.5.07ubAne.13n Y3sug 1.672
4553 5 NES  |Wasayslssanudaninuiive y3sug 0.659
4554 5 NES  Jisonsvesfiviannuy U3sug 17011
4555 5 NES  js.3.9a5vsgifivenan y3iue 12.536
4556 5 NES  Jstdnusaenan Yaduel 0.661
4557 5 NES  I5.94Muafin Uasue 2.164
4558 5 NES  {a.atnupuasingih U3fud 0.858
855y 5 NES  l9.5.adn 3Tt 1038
4560 5 NES  oaausouving 155 1622
£561 5 NES  1agdauneafivatauy 1YL 2748
4562 5 NES  jsadnwvuaunts (Aseg i) 135 4298
£563 5 NES  fo.5.luuda 11550 4.938
4564 5 NES  jr.ama.s Uunuiutuas “iE5ue 1
4565 5 NES  j3.1.9m%.5. 01u1z1d0y Eiud 4.5
5566 5 NES  |5.1.amusnusfivietay ysue 8.8
4567 5 NES  |[5.9.2u985adrE y3iue 9.5
4568 5 NES  [13dagEssih y3ius 1.9
4569 5 NES |5 sguguiieutlad (ausnsu 7 oymesl) U3suy 1
4570 5 NES  |5.3.01uwidi (wysazamsgsane) u3sue 38
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MATERIAL AND EQUIPMENT SPECIFICATIONS FOR OPTICAL FIBER CABLE NETWORK AND ACCESSORIES

SPECIFICATION
FOR
ALL DIELECTRIC SELF SUPPORTING (ADSS)

SINGLE MODE OPTICAL FIBER 24 CORES CABLE

FIY o ) ¢ oo L ar
mummﬂaﬂﬂ‘izﬂi’aﬁm‘iqmﬁ NHT IALTFINES IDUUASUHIANTIN



i.

)

Specification for All Dielectric Self Supperting single mode optical fiber cable

(ADSS OFC for Core Network)

General

1.I. This specification covers the requirements of All Dielectrnic Self Supporting (ADSS)
single mode optical fiber cable to be supplied to “UniNet” Ministry of Higher
Education, Science, Research and Innovation intended primarily for use in outside
plant network.

1.2. The ADSS single mode optical fiber cable herein after referred to as the “CABLE” shail
comply with the requirements of this specification and generally meet any latest
refevant IEEE std. 1222 ITU-T Recommendations G.652 D or equivalent; unless
otherwise specified in these specifications,

1.3. This specification shall be mainly designed to apply for core network/backbone network
which is the optical network link from the exchange or access node to other exchanges
or access node _ _

1.4, The fiber type of the cable is Zero Dispersion Un-Shifted Single Mode (ZDUSSM)
optical fiber. The number of fibers in cable shall be 24 fiber counts.

1.5. The primary design consideration of the cable shall protect the optical fibers from
environmental and mechanical stresses.

1.6. The cable shall be applied for aerial and duct ins&ilation.

1.7. The cable proposed shall be new and its lifetime shall be at least 20 years without any
significant deterioration. The Calculation of Optical Fiber life time shall be stated by
the bidder

1.8 The cabie proposed shall be comply with TIS.2166-2548.
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1.9, CABLE shall be designed for hang on distribution transmission line structures of the
Provincial Electricity Authority. CABLE shall be constructed and installed for

operation under the following conditions:

Climate ' _ tropical

Relative Humidity, non-condensing up to 95%
| Maximum pole span length 80 m

Ambient air temperature up to 50° C




2. Optical fiber characteristics

2.1 Physical Characteristics

ZDUSSM requirements are defined:

Fiber Description

Zero Dispersion Un-Shifted Single-Mode
(ZDUSSM) (Dual Window) ITU-T G.652 D

Type Single mode type
Fiber
Material High Grade Silica
Mode field diameter 92+0.6 im
Mode field concentricity error | Max. 0.6 Llm
Cladding diameter 1251 Um
Cladding non-circularity Max. 2%

material

UV acrylate

Coating

diameter

250+ 15 lm

Fiber tensile strength

In accordance with IEC 60793-1-30 0.7 Gpa (1%)

2.2 Optical characteristics

|
r

Attenuation

at 1310 am Max. 0.40 dB/km
at 1383 nm Max. 0.35 dB/km
at 1550 nm Max. .25 dB/km
at 1625 nm Max. .30 dB/km

i

. Zero dispersion wavelength

L 1500 ~ 1324 nm

Zero dispersion slope

Max. 0.092 ps/(am’ km )

_Chromatic dispersion

at 1310 nm Less than 3.5 ps/(nm km)

at 1550 nm Less than 20 ps/(nm.km )

Cable cut-off wavelength ( Acc ) or

Fiber cut-off wavelength (ho)

Less than 1260 nin or

1100 ~ 1280 nm

Macrobend toss (190 turns, radius ; 25 mm) at 1550 nm Max. 0.1 dB

Polarization mode dispersion (PMD Link Design Value)

k2

Less than 0.2 ps/kim
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Attenuation variation
The attenuation coefficient between 1,285 nm and 1,330 mn shall not exceed the attenuation
coefficient at 1,310 nm by more than 0.1 dB/km. The attenuation of the fiber shall be

distributed uniformly throughout its length such that there are no point discontinuities in

excess of .1 dB.



3. Optical fiber cable
3.1 Construction of optical tiber cable
The design of the Optical fiber cable shall account for the varying operating and
environmental conditions that CABLE shall experience while in service,
3.1.1 Buffer tube
1.oose tube buffer construcﬁon shall be implemented. The individually coated
optical fiber(s) shall be surrounded by é. bufter for protection from physical
damage during fabrication, installation, and operation of the cable. The fiber
coating and buffer shall be strippable for splicing and termination.
{a) Buffer tubes:
A buffer tube shall be sleeved over multiple fibers forming a fiber unit. A fiber
unit shall consist of no more than 6 fibers. Each fiber unit shall be individually
identifiable utilizing the color code presented in Table 3. If loose tube buffer
construction is provided, buffer tubes shall be filled with a water-blocking gel.
(b} Fiber units:
All fibers contained in a fiber unit shall be identical in construction and optical
performance. There shall be no mixture of ZDUSSM and NZDSSM type fibers
within a fiber unit nor shall there be a significant range in their performance.
3.1.2 Cable matérials
The materials used for CABLE construction, shall meet the following
requirements:
{a) Water blocking material
CABLE shall be used water blocking material such as yarns or tape to prohibit
any moisture ingress or any water lo ngimdinal migration within the fiber optic
unit or along the fiber optic cable. The water tighmess of the cable shall meet
or exceed the test performance criteria as per [EC-60794-1-2-F5. The water
blocking material contain a super absorbent polymer (SAP) with rapidly swell

upon contact with watger,



(b) Qutside jacket materials
The outer CABLE jacket shall consist of carbon black polyethylene resin to
prevent damage from exposure to ultra-violet light, weathering, and high levels
of pollution. The jacket shall conform to high density polyethvlene (HDPE)
standards as defined in ASTM D1248 CABLE configuration shall have a
round profile.

(c) Non-metallic materials
CABLE design shall incorporate non-metallic elements in its construction

{d} Sheathing removal
CABLE sheath design shall permit easy removal without damage to the optical
fibers or fiber units. The design shall incorporate two continuous ripcords
under the jackets of cach sheath for the entire length of CABLE.

3.1.3 Jacket construction

The jacket shall be black, smooth, concentric, and shall be free from holes, splits,

blisters and other surface flaws. The jacket shall be extruded directly over the

cable core and shall also be non-hygroscopic.

3.1.4 Inner strength members

A central strength member shall provide the mechanical strength to support the

cable and providc cushioning against crushing. The central strength member shall

be decoupled from the jacket materials.

The central strength member shall be made of non-metallic material, glass fiber

reinforced plastic {FRP) or equivalent type material, as required.



The construction of the optical fiber cable shall be in accordance with Table 1 and Fig. 1

Table 1 Construction of cable

Number of fiber 24
Oi}tical Fiber Construction According 2.1
Filling Compound Material Thixotropie Jelly Compound
Material (PBT) Polybutylene Terephthalate with color coding
Fiber per Tube 6
Inner Diameter 1.5+ 0.1 mm
Loose Tube
Outer Diameter 2.2+£0.1 mm
Assembly | Fibers are brought together with the filling compound
and placed in the extruded ube
Filler Rod Matcrial Polvethylene
Quantity 1
Central Strength Material FRP {Fiberglass Reinforce with Plastic)
Member If necessary jacketed with polyethylene
Diamcter 1.8+0.1'mm
Stranding Method Reverse oscillation lay (ROL) technique (SZ Direction)
Water Blocking Element | Material Swellable Yarm
Core Covering Maicrial Water Blocking Tape
Additional Strength Material Aramid Yarn
Member
Ripcord Matetial Polyester cord .
Material UV - proof Black high-density polvethylene
Sheath
Thickness Minimum 1.5 mm

Approx. Cable Diameter

11.5 mm

Approx. Cable Weight

1 85.0 kgrkm
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Fig. 1 Cross section of optical fiber cable



4. Fiber coding
Fiber units shall be identifiable in accordanc;a with TIA / EIA --598 - A {(Optical Fiber
Cable Color Coding). color-coding scheme. The color coding of the optical fiber and
loose tube specified in Table 2 and 3. The color-coding systern shall be dis.cernible
throughout the design life ot the cable. |

Table 2 Identification of 'o_ptical fiber

Fiber No. Fiber color

1 Blue

2 Crange

3 Green

4 .Brown

5 Slate

6 White
Table 3 Identiftcation of loose tube

Loose tube No. Loose tube color

1 Blue

2 Orange

3 Green

4 Brown

Coloring utilized for color coding optical fibers shall be integrated into the fiber
coating and shziil be homogenous. The color shall not bleed from one fiber to another
and shall not fade during fiber preparation for termination or splicing.

Each cable shall have trace-ability of each fiber back to the original fiber
manufacturer's fiber number and parameters of the fiber. If more than the specified
number of fibers are included in any cable, the spare fibers shall be tested by the cable
manufacturer and any defective fibers shall be sui.tably bundled, tagged and identified

~ at the factory by the vendor.



5. Requirements and Cable Characteristics

Table 4 provides ADSS Electrical and Mechanical Requirements for the minimum’
pe rformance characteristics, CABLE installations are required.

Table 4 ADSS Electrical and Mechanical Requirements

Parameters Value
Maximum span length 80 m
. Inivial Sag (% of span length) 1.0%
Maximum allowable pulling tension (During installation) 2,000 N
| Worst case loadin g condition Maximum | Maximum wingd velocity 96 km/hr.
wind velocity (Short-term) Temperature 25°C
During installation or 20 x Extcrnal Diameter
. handling of Cable
Minimum bending Radius j ‘ : § —
During service or fixed [5 x External Diameter
of Cable

The bidder must submit the CABLE test report from manufacturer with company seal.

The biddér who fatlure to comply shall be disqualify.

The cable characteristics tests shall be conducted in accordance as following;

Tensile L.oading Test
Test Method : D WBN. 2051 -2543 - E1 or [EC 60794 - 1 -2 -E1 A
Test Length 2 100-200m
Tensile Loading 12,000 N
Period : At least 1 hour
Criteria : Attenuation change before, during and after testing shall not

: exceed 0.05 dB (@ 1550 nm and no physical damage
: A fiber strain shall not be greater than .33 % during and after

: testing.



Bending Test
Test Method
Mandrel Diameter
Number of Cycle

Criteria

L 18R, 2051 - 2543 - E11 Bor IEC 60794 - [ -2-E11 B
: 20 x D (D is outer diameter excluding messenger wire)
: Atleast 10 cycles

. Attenuation change during and after testing shall not

: exceed 0.1 dB @ 1550 nm and no physical damage

Crush or Compressive Loading Test

Test Method
Test Plate
Load
Position
Period

Criteria

Torsion or Twist Test
Test Method
Test Length
Mess of Weight
Number of Cycle
Angle

Criteria

Impact Test
Test Method

Impact Energy

CUBR. 2051 -2543 -E3 or IEC 00794 -1-2-E3
: 100 mm

:2,200N

: At least 3 times at 3 places where not less than 500 mm apart

. At least 10 minute each

- Attenuation change during and after testing shall not

s exceed 0.1 dB @ 1550 nm and no physical damage

s HDN. 2051 - 2543 -E7 or IREC 60794 -1 -2 - E7
:1m

t4.5ke

: At least 10 cycles

;£ 180°

: Attenuation change during and after testing shall not

- exceed 0.1 dB @ 1550 nm and no physical damage

S NAN, 2051 - 2543 - E4 or IEC 60794 -1 -2 -E4
- 4.4 N.m According to Table 1 for Outside Plant application of
: TIA/ETA-455-25C Drop hammer mass and resulting test

. Impact energy

Radius of Hamumer Head: 12.5 mm

LEW)



Number of Cycle

Criteria

Water Penetration Test
Test Method
Height of Water
Cable Length
Period

Criteria

Temperature Cycling Test

Test Method

Number of Cycle

Cycle and Temperature

Criteria

Flexing Test
Test Method
Mandrel Diameter
Mess of Weight
Number of Cycle

Criteria

: Two In 3 different places spaced not less than 500 mm apart
: Attenuation change during and after testing shall not

exceed 0.1 dB @ 1550 nm and vo physical damage

S BN, 2051 - 2543 -F5Bor [EC 60794-1-2-F3 B
lm

:3m

: At least 24 hours

: At the end of holdi_ﬁg time, no water shall have leaked from

the opposite end of the cable,

cuOn, 2051 - 2543 -F1 or IEC 60794 - 1 -2 - F1

: At least 2 cycle

. 1 cycle consists of - 10°C for 16 hours and + 70°C for 16
: hours excluding soaking time

: Attenuation change during and after testing shall not

s exceed 0.1 dB/km @ 1550 nm and no physical damage

TUEN. 2051 - 2543 - E6 or IEC 60794 - 1 -2 - E6

: 20 x D (D is outer diameter excluding messenger wi_re)
‘45 kg

: At least 10 ¢ycles

. Attenuation change during and atter testing shall not

s exceed 0.1 dB (@ [550 nm and no physical damage



6. Information Marking
6.1 Cable identification markings:
Alphabet interval 1 meter as detail given below, the characters are approximately 3 mm

in height and the color shall preferably be white.

- THATINDUSTRIAL STANDARD logo @and words: NON. 2166-2548

- Property of “UniNet” ﬁﬁmmﬂmgﬂimmimigﬂwﬁﬂm (71].97)

- Name of manufacturer

- Year of manufacture

- Type and number of cores

- Purchase Contract Number

- Cable length every I meter from 0000 to 4000 meters

6.2 Reel markings:

Each side of every reel of CABLE shall be permanently marked in 2 minimum of 3 cm

high while lettering with the following information.

- The vendors' address

- UniNet’s destinatioﬁ address

- Cable part number

- Specification as to the type of cable, length, number of fibers, cable segment numnber,
{nspection stamp and date.

6.3 Cable drums:

All optical fiber cabling shall be supplied on strong drums provided with lagging of

adequate strength, constructed to protect the cabling against all damage and

displacement during transit, storage, and subsequent handling during installation. Both

ends of the cable shall be sealed as to prevent the escapc of filling compounds during

shipment and handling. -



LY

Contractor shall be supplied on all drums in lengths of not less than 4,000 meters/drum
for installation and not less than 2,000 meters/drum for spare,

There.shail be no factory splices allowed within a continuous length of CABLE. Only
one continuous cable length shall be provided on each drum. The lengths of cable to be
supplied on each drum shall be determined by a "schedule” prepared by and the

responsibility of Contractor,

End Specifications ADSS-24
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Specification for Optical Fiber Cable Drop Wire Twisted 12 Cores

(Drop Wire OFC for Access network)
1. General |

I.1. This specification covers the requirements of the standard single mode optical fiber
cable for access service (Drop wire Twisted) to be supplied to “UniNet” Ministry of
Higher Education, Science, Research. and Innovation intended primarily for use in
eutside plant network.

1.2. The standard single mode optical fiber cable for access service (Drop wire Twisted)
herein after referred to as the “DW-CABLE” shall comply with the requirements of
this specification and generally meet any latest relevant ITU-T Recommendations
(G.652.D or equivalent; unless otherwise specified in these specifications.

1.3. This specification shall be mainly designed to apply for distribution and access service
networks which are the optical networks link from the exchange or access node to
other exchanges or access node and also supply for last mile service links.

1.4. The fiber type of the cable is Zero Dispersion Un-Shifted Single Mode (ZDUSSM)
optical fiber. The number of fibers in cable shall be 4, 6, 8 and 12 fiber counts.

1.5. The primary design consideration of the cable shall protect the optical fibers from
environmental and mechanical siresses.

1.6. The cable proposed shall be new and its lifetime shall be at least 20 years without any
significant deteriorationr. The Calculation of Optical Fiber life time shall be stated by
the bidder

1.3. DW-CABLE shall be designed for hang on distribution transmission line structures of
the Provincial Electricity Authority. DW-CABLE shall be constructed and installed

tor operation under the following conditions:

Climate _ tropical
Relative Humidity, non-condensing up to 95%
Maximum pole span length 40 m
Ambient air temperature up to 50° C




. Optical fiber characteristics |
2.1 Physical Characteristics

ZDUSSM requirements are defined:

Fiber Description

Zero Dispersion Un-Shifted Single-Mode (ZDUSSM)
(Dual Window) ITU-T G.652 D

| type Singlc mode type

Fiber :
i material High Grade Silica
Mode field diameter 9.2=x0.6 Llm

Mode field concentricity error Max. 0.6 Um

]
1
i
!

Cladding diameter 1251 tm
Cladding non-circularity | Max. 2 %
material UV acrylate
Coating
diameter 25015 Um
Fiber tensile strength ‘ In accordance with [EC 60793-1-30, 0.7 Gpa (1%)

2.2 Optical characteristics

at 1310 mn

Max. (.40 dB/km

i

| at 1383 nm

Max. G.35 dB/km

Attenuation
at 1550 nm

Max. 0.25 dB/km

at 1625 nm

Max. .30 dB/km

| : :
i Zero dispersion wavelength

1300 ~ 1324 nm

Zero dispersion slope

Max. 0.092 ps/(nm’.km )

| Chromatic at 1310 nm

Less than 3.5 ps/(nm.km)

], dispersion | at 1550 nm

Less than 20 ps/(nm.km )

Cable cut-off wavelength { Ace ) or

| Fiber cut-off wavelength (he)

Less than 1260 nm or

1100 ~ 1280 nm

Macrobend loss (100 turns, radius : 25 mm) at 1550 nm

Max. 0.1 dB

Polarization mede dispersion (PMD Link Design Value)

/2

Less than 0.2 ps’km
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Attennuation variation
The attenuation coefficient between 1,285 nm and 1,330 nm shall not exceed the attenuation
coefficient at 1,310 nm by meore than 0.1 dB/km. The attenuation of the fiber shall be

distributed uniformly throughout its length such that there are no point discontinuities in

excess of 0.1 dB,



3. Optical fiber cable
The design of the Optical fiber cable shall account for the varying operating and
-cnvimﬁmental conditions that DW-CABLE shall experience while in service. The
construction ot the optical fiber cable for access service shall be in accordance with
Table 1, Fig. | and 2.

Table | Construction of optical fiber cable for access service

Number of fiber 4 and 8 6and 12

Materal Single layer of polybutylene terephthalate (PBT)
Fiber buffer tube

Fiberftube 4 6
Filling Compound in buffer tube | Materal Thixotropic Jelly

Material Polyethylene
The filler

Quantity 1~2 1~2 |
The water blocking materials Materal : Swellable yarn |
Core Covering Material Water Blocking Tape
Core binding Material Polyester yarn

Material Polyester cord
Ripcord Direction Two ripcords shall be placed under the sheath to

be diametrically opposite of each other

Outer .shcath Material | UV - proof high density black polyethylene
{on cable core) Thickness Minimum 1.5 mm

Web Minimmﬁ 1.0 x 8.5 mm
Messenger wire Material Fiber Reinforcement Plastic (FRP}

Diameter Minimum 2.5 mm
QOuter sheath Material UV - proof high density black polyethylene
(on messenger wire) Thickness Minimum 1.0 mm
Approx. Cable Diameter 8.6 mm
Max. cable height 12.8 mm

Approx. Cable Weight 80.0 kg/km
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/— \ Messenger wire
{ :
| P
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Optical fiber

Fiber butfer tube

Filling compound in bufter tube
The Filiers

Water blocking material

/‘\/K Core covering

Quter sheath

12 Fibers

4 Fibers & Fibers 8 Fibers

Fig. 1 Cross-section of optical fiber cable for access service



4 Fibers ' 6 Fibers 8 Fibers 12 Fibers

Fig. 2 Cross-section of optical fiber cable core



4. Color coding

The color coding of the optical fiber and loose tube that specified in Table 2 and Table 3

respectively, shall be in accordance with EIA/TTA-598-A (Optical Fiber Color Coding )

Table 2 1dentification of optical fiber

Fiber no. Fiber color
1 Blue
2 Orange
3 (Green
4 Brown
5 Slate
6 White

Tabie 3 Identification of fiber buffer tube

Fiber buffer tube no.

Fiber buffer tube color

i

Blue

2

Orange

Table 4 Cable structure

No. of clements by

L oose tubes x Fiber in loose !

Fiber Capacities layers tube
Tube Filler

4 1 2 x4

6 1 2 1x6

g 2 1 2x4

12° 2 1 2x6




5. Mechanical and Environmental Test

The bidder must submit the CABLE test report from manufacturer with company seal.

The bidder who failure to comply shall be disqualify.

The optical tiber cable DW-CABLE has to pass the following list of Mechanical and

Environmental Test
Tensile Loading Test

Test Method

Test Length |

Tensile Loading

Period

Criteria

Bending Test
Test Method
Mandrel Diameter
Number of Cycle

Criteria

CUDAL 2051 -2543-El or IEC 60794 -1-2-E1 A

;100 - 200 m

:1,000N

: At least | hour

. Attenuation change before, during and after testing shall not

: exceed 0.05 dB @ 1550 nm and no physical damage

: A fiber strain shall not be greater than 0.33 % during and after

: testing.

D U9N. 2051 - 2543 -E11 Bor IEC 60794 -1-2-E11 B
: 20 x D (D is outer diameter excluding messenger wire)
: At least 10 cycles

© Attenuation change during and after testing shall not

: exceed 0.1 dB {@ 1550 nm and no physical damage

Crush or Compressive Loading Test

Test Method
Test Plate
Load
Position
Period

Criteria

cuon. 2051 - 2543 - E3 or IEC 60794 - + -2 - E3

2100 mm

:2,200N

: At least 3 times at 3 places where not less than 300 mm apart
: At least 10 minute each

: Attenuation change during and after testing shall not

rexceed 0.1 dB @ 1550 nm and no physical damage



Torsion or Twist Test
Test Method
Test Length
Mess of Weight
Number of Cycle
Angle

Criteria

Impact Test
Test Method

Impact Energy

]
ih

CHON. 2051 -2543 -E7 or IEC 60794 -1 -2 - E7
1m

145k

=]

: At least 10 cycles
1807
- Attenuation change during and after testing shall not

rexceed 0.1 dB @ 1550 nm and no physical damage

DHBM 2051 - 2543 - E4 or IEC 60794 -1 -2 - E4
1 2.9 Num According to Table 1 for Drop cable application of
- TIA/ELIA-455-25C Drop hammer mass and resulting test

: Impact energy

Radius of Hammer Iead: 12.3 mm

Number of Cycle

Criteria

Water Penetration Test
Test Method
Height of Water
Cable Length
Period

Criteria

: Two in 3 different places spaced not less than 500 mm apart
: Aftenuation change during and after testing shall not

- exceed 0.1 dB @ 1550 nm and no physical damage

(40N, 2051 -2543-F5B or [IEC60794-1-2-F5B

1lm

(3m

: At least 24 hours

. At the end of holding time, no water shall have leaked from

the opposite end of the cable.



Temperature Cycling Test

Test Method

Number of Cycle

Cycle and Temperature

Criteria

Flexing Test
Test Method
Mandrel Diameter
Mess of Weight

Number of Cycle

S HON. 2051 - 2543 -Flor IEC 60794 - | -2 - Fl

: At least 2 cycles

: 1 cycle consists of - 10°C for 16 hours and + 70°C for 16

: hours excluding soaking time

- Attenuation change during and after testing shall not

rexceed 0.1 dB/km @ 1550 nm and no physical damage

149N, 2051 - 2543 - E6or IEC 60794 -1 -2 - E6

: 20 x D (D is outer diameter excluding messenger wire)

:4.5kg

: At least 10 cycles

Critenia : Attenuation change during and after testing shall not
:exceed 0.1 dB @ 1550 nm and no physical damage
Tabie 5 Technical information of the cable
Item Specitication
Minimum During nstallation or | 20 x External Diameter of cable
Bending Radius handling
During Service or 15 x External Diameter of cable

fixed




6. Information Marking
6.1 Cable identification markings:

Alphabet interval I meter as detail given below, the characters color shall preferably be

white.

- THAI INDUSTRIAL STANDARD logo @and words: WO, 2166-2548
- Property of “UniNet” §1na1uamens sunimsgauiny (eU.07.)

- Name of manufacturer

- Year of manufacture

- Type and pumber of cores

- Purchase Contract Number

- Cable length every | meter from 0000 to 4000 meters

6.2 Reel markings:
Each side of every reel of DW-CABLE shall be permanently marked in a minimum of 3
cm high white lettering with the following information.
- The vendors' address
- UniNet’s destination address
- Cable part number
- Specification as to the type of cable, length, number of fibers, cable segment number,

mmspection starnp and date.



6.3 Cable drums:
All optical fiber cabling shall be supplied on strong drums provided with lagging of
adequate strength, constructed to protect the cabling against all damage and
displacement during transit, storage, and subsequent handling during installation. Both
ends of the cable shall be sealed as to prevent the escape of filling compounds during
shipment and handling.
Contractor shall be Supplied on all drums in lengths of not less than 4,000 meters/drum
tor instaliatipn and not less than 2,000 meters/drum for spare.
There shall be no factory splices allowed within a continuous length of DW-CABLE.
Only one continuous cable length shall be provided on each drum. The lengths of cabic
to be supplied on each drum shall be determined by a "schedule" prepared by and the

responsibility of Contractor.

End Specifications DW-CABLE-~
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Specification for Anti-Rodent Seif-Supporting Optical Fiber Cable 12 And 24 Cores

(OFC For Core Network)

1. General

1.1, This specification covers the requirements of the standard single mode Anti-Rodent
Self-Supporting optical fiber cable to be supplied to “UniNet” Ministry of Higher
Education, Science, Research, and Innovation intended primarily for use in outside
plant network,

1.2. The standard single mode Anti-Rodent Self-Supporting aerial optical fiber cable herein
after referred to as the “CABLE” shall comply with the requirements of this
specification and generally meet any latest relevant [TU-T Recommendations G.652 D
or equivalent; unless otherwise specified in these speciﬁcations‘

1.3. This specification shall be mainly designed to apply for core networkfback_boné network
which are the optical networks link from the exchange or access node to other
exchanges or access node.

1.4. The fiber type of the cable is Zero Dispersion Un-Shifted Single Mode (ZDUSSM)
optical fiber. The number of fibers in cable shall be 12 and 24 fiber counts.

1.5. The primary design consideration of the cable shall protect the optical fibers from
environmental and mechanical stresses.

~ 1.6. The cable shali be applied for aerial installation.

1.7. The cable proposed shall be new and its Iifetime shall be at least 20 years without any
significant deterioration. The Caleulation of Optical Fiber life time shall be stated by
the bidder

1.8.  The cable proposed shall be complying with T15.2166-2548.



1.9. CABLE shall be designed for hang on distribution transmission line structures of the
Provincial Electricity Authority. CABLE shall be constructed and installed for

operation under the following conditions:

Climate tropical
Relative Humidity, non-condensing up to 95%
Maximum pole span length 80 m
Ambient air temperature up to 50° C

2. Optical fiber characteristics
. 2.1 Physical Characteristics

ZDUSSM requirements are defined:

Zero Dispersion Un-Shifted Single-Mode
Fiber Description
(ZDUSSM) (Dual Window) ITU-T G.652 D

Type | Single mode type
Fiber

Material High Grade Silica
Mode field diameter 9.2 =0.6 im
Mode field concentricity error Max. 0.6 Llm
Cladding diameter 125=1 ldm
Cladding non-circularity Max. 2 %

Material UV acrylate
Coating

Diameter 250+ 15 Um

Fiber tensile strength In accordance with IEC 60793-1-30, 0.7 Gpa {1 %)




2.2 Optical characteristics

at 1310 nm

Max. 0.40 dB/km

at 1383 nm Max. 0.35 dB/km
Attenuation

at 1350 nm Max. 0.25 dB/km

at 1625 nm Max. 0.30 dB/km
Zero dispersion wavelength 1300~ 1324 nm

Zero dispersion slope

Max. 0.092 ps/(am’ km )

Chromatic

dispersion

at 1310 mmn

Less than 3.5 ps/{rim.km}

at 1550 nm

Less than 20 ps/(nm.km )

Cable cut-off wavelength ( Acc) or

Fiber cut-off wavelength (Kc)

Less-than 1260 nm or

1100~ 1280 nm

Macrobend loss (100 turns, radius : 25 mm) at 1550 nm

Max. 0.1 dB

Polarization mode dispersion (PMD Link Design Value)

12

Less than 0.2 ps/km

Attenuation variation

The attenuation coefficient between 1,285 nm and 1,330 nm shall not exceed the attenuation

coefficient at 1,310 nm by more than 0.1 dB/km. The attenuation of the fiber shall be

distributed uniformly throughout its length such that there are no point discontinuities in

excess of 0.1 dB.



3. Optical fiber cable

LW D]
b

The design of the Optical fiber cable shall account for the varying operating and

environmental conditions that CABLE shall experience while in service. The construction of

the optical fiber cable for access service shall be in accordance with Table 1,Fig. land 2.

Table 1 Construction of optical fiber cable for Anti-Rodent Self-Supporting optical fiber cable

Number of fiber 12 24
Material Single layer of polybutylene
Fiber buffer tube terephthalate (PBT)
Fiber/tube | 6
Filling Compound in buffer tube | Material Thixotropic Jelly
Material | Polyethylene
The filler ;
Quantity 3 1
The water blocking materials Material Swellable yam
Core Covering Material Water Blocking Tape
Additional Strength Member Material Aramid yarns
Core binding Material Polyester yamn
Material Aramid cords
Ripcord Direction | Two ripcords shall be placed under the armor to
be diametrically opposite of each ﬁther
Material A corrugated steel tape coated with
Polymer on both sides
Anmor
Thickness | Steel tape : Nominal 0.15 mm
Palymer: Nominal 0.05 mm
Cuter sheath Material UV - proof high density black polyethylene
Thickness - | Minimum 1.5 mm
Approx. Cable Diameter 11.5 mm
Approx. Cable Weight 120 kg/km
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4. Color coding
The color coding of the optical fiber and loose tube that specified in Table 2 and Table 3
respectively, shall be in accordance with EIA/TIA-598-A (Optical Fiber Color Coding)

Table 2 Identification of optical fiber

Fiber no. : Fiber color
1 Blue
2 Orange
3 Green
4 Brown
5 Slate
6 White

Table 3 Identification of fiber buffer tube

Fiber buffer tube no. Fiber butfer tube color
1 Blue
2 Qrange
3 Green
4 Brown

Table 4 Cable structure

No. of elements by

: TL.oose tube x Fiber in loose
Fiber Capacities Jayers

tube
Tube " Filler

12 2 3 2x6

24 4 1 4x6




5. Mechanical and Environmental Test
The optical fiber cable CABLE has to pass the following list of Mechanical and

Environmental Test

Tensile Loading Test
Test Method TUDN. 2051 - 2543 -E1 or IEC 60794 -1-2-E1 A
Test Length :100-200m
Tensile Loading : 1,800 N
Period : At least I hour
Criteria : Attenuation change before, during and after testing shall
not exceed (.05 dB @ 1550 nm and no physical damage
. A fiber strain shall not be grater than 0,33 % during and
after testing.
Bending Test
Test Method DU9N. 2051 -2543 -EIL Bor IEC60794-1-2-El1 B
Mandrel Diameter : 20 x D (D is outer diameter excl.ﬁding messenger wire)
Number ot Cycle : At least 10 cycles
Criteria : Attenuation change during and after testing shall not

exceed 0.1 dB @ 1550 nm and no physical damage

Crush or Compressive Loading Test

Test Method SUDD, 2051 - 2543 -E3 or IEC 60794 -1 -2 - E3

Test Plate - : 160 mm

Load :2200N

Position . At least 3 times at 3 places where not less than 500 mm apart
Period : At least 10 minute each

Criteria : Attenvation change during and after testing shall not

exceed 0.1 dB @ 1550 nm and no physical damage

La
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Torsion or Twist Test
Test Method
Test Length
Mess of Weight
Number of Cy¢le
Angle

Criteria

Impact Test
Test Method

Inmipact Energy

: WO, 2051 - 2543 - E7 or IEC 60794 - 1 - 2-E7
lm |

:45kg

: At least 10 cycles

1% 180°

: Attenuation change during and after testing shall not

exceed 0.1 dB @ 1550 nm and no physical damage

1400, 2051 - 2543 - E4 or IEC 60794 -1 -2 - E4
: 4.4 N.m According to Table | for Qutside Plant application of

: TIA/ETA-455-25C Drop hamimer mass and resulting test

impact energy

Radius of Hammer Head: 12.5 mm

Number of Cycle

Criteria

Water Peneiration Test
Test Method
Height of Water
Cable Length
Peried

Criteria

: Two m 3 different places spaced not less than 500 mm apart

: Attenuation change during and after testing shall not

exceed 0.1 dB (@ 1550 nm and no physical damage

D 4B 2051 -2543 -F5Bor IEC60794-1-2-F5B
im

:3m

: At least 24 hour

At the end of holding time, no water shall have leaked from the

opposite end of the cable.



Temperature Cycling Test
i"est Method (N, 2051 - 2543 -Fl or IEC 60794 -1 -2 - Fl
Nurnber of Cycle : Atleast 2 cycles
Cycle and Temperature : 1 cycle consists of - 10°C for 16 hours and + 70°C for 16
E hours excluding soaking time |
Criteria : Attenuation change during and after testing shall not
exceed 0.1 dB/km @ 1550 nm and no physical damage
Flexing Test

Test Method L 10N, 2051 - 2543 - E6 or IEC 60794 - 1 -2 - E6

Mandrel Diameter : 20 x D (D is outer diameter excluding messenger wire)
Mess of Weight oo 4.5.kg

Number of Cycle : At least 10 cycles

Criteria : Attenuation change during and after testing shall not

exceed 0.1 dB @ 1550 am and no physical damage

Table 5 Technical information of the cable

ftem Specification
During Installation or | 20 x External Diameter of cable
Minimum handling
Bending radius | During Service or 15 x External Diameter of cable
fixed

The bidder must submit the CABLE test report from manufacturer with company seal.

The bidder who failure to comply shall be disqualify.
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6. Information Marking
6.1 Cable identification markings:
Alphabet interval 1 meter as detail given below, the characters color shall preferably be

white,

- THAT INDUSTRIAL STANDARTD logo @and words: DN, 2166-2548
- Property of “UniNet” 1N TUAMENITUMT mif:gﬂ:u?fﬂy W&1l.87.)
- Name of manufacturer
- Year of mamufacture
- Type and number of cores
- Purchase Contract Number
- Cable length every 1 meter from 0000 to 4060 meters
6.2 Reel markings:
Each side of every reel of CABLE shall be permanently marked in @ minimum of 3 cm
high white lettering with the following information.
~ The vendors' address
- UniNet’s destination address
- Cable part number
- Specification as to the type of c.able, length, number of fibers, cable segment number,

inspection stamp and date.
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6.3 Cable drums:
All optical fiber cabling shall be supplied on strong drums provided with lagging of
adequate strength, constrﬁcted'to protect the cabling against all damage and
displacemeﬁt during transit, storage ;'ind subsequent handling during installation. Both
ends of the cable shall be sealed as to prevent the escape of filling compounds during
shipment and handling.
Conltractor shall be supplied on all drums in lengths of not less than 4,000 meters/drum
for installation and not less than 2,000 meters/drum for spare.
There shall be no factory splices allowed within a continuous length of CABLE. Only
one continuous cable length shall be provided on each drum. The lengths of cable to be
supphied on each drum shall be determined by a "schedule” prepared by and the

responsibility of Contractor.

End Specifications Anti-Rodent Self-Supporting Optical Fiber Cable wewesemovsmrmn-a



Optical fiber cable Installation Hardware
The fittings and accessories described herein are indicative of inlstallation hardware
typically used for ADSS CABLE installations and shall not necessarily be limited to the
following:
1. Materials:
All sugpension clamp, dead end clamp and pipe holding clamp assemblies shall be

fabricated from aluminum or aluminum alloy,

o)

. Suspension clamp assemblies:
Preformed armor grip suspension clamps and rods shall be designed to carry for the
safety of the maximum vertical load and shall have a slip strength that i3 not
exceeded the manufacturer maximum rated CABLE load (MRCL) and maximum
rated CABLE strain (MRCS).

. Pead End clamp assemblies:

LJ

Dead end clamp assemblies shall allow the CABLE to be continuous pass through
without cutting the CABLE. The slip strength shall not be less than the rated tensile

strength of the CABLE.

e

. Pipc holding clamp assemblies:
Clamp assemblies shall be designed with proper force to hold the down pipe without
becoming loose from the tower structure. The clamp assemblies shall locate on.the
proper places with considerable intervals.
5. Vibration dampers:
CABLE installed on transmission lines which it has a span length over 80meters
shall use Spiral Vibration Dampers (if needed) located over the reinforcing rodsof
the fittings at suspension and tension points on each span. Determining the exact
placement of vibration dampers is belonged to the contractors.
Contractor shall have the re spoﬁsibi]ity for determining and design, selecting the proper

fitting and accessories used for the standard ADSS cable installations of the project.



Optical fiber cable Installation Hardware
The fittings and accessories described herein are indicative of ins{:allation hardware |
typically used for ADSS CABLE installations and shall not necessarily be limited to the
following;:
1. Materials:
All suspension clamp, dead end clamp and pipe holding clamp assemblies shall be

fabricated from aluminum or aluminum alloy,

>

. Suspension clamp assemblies:
Preformed armor grip suspension clamps and rods shall be designed to carry for the
safety of the maximum vertical load and shall have a slip strength that is not
exceeded the manufacturer maximum rated CABLE load {(MRCL) and maximum
rated CABLFE strain (MRCS).

3. Dead End clamp assemblies:

Dead end clamp assemblies shall allow the CABLE to be continuous pass through

without cutting the CABLE. The slip strength shall not be less than the rated tensile

strength of the CABLE,

In

. Pipe holding clamp assemblies:
Clamp assemblies shall be designed with proper force to hold the down pipe without
becoming loose from the tower structure. The clamp assemblies shall locate on the

proper places with considerable intervals.

h

. Vibration dampers:
CABLE installed on transmission lines which it has a span length over 80 meters
shall use Spiral Vibration Dampers (if necded) located over the reinforcing rods of
the fittings at suspension and tension peints on each span. Determining the exact
placement of vibration dampers is belonged to the contractors. |

Contractor shall have the responsibility for determining and design, selecting the proper

fitting and accessories used for the standard ADSS cable installations of the project.



Ovptical fiber termination and splicing

Splicing of the optical fiber cabling shall be minimized through careful Contractor
planning. There shall be no mid-span splices allowed. All required splices shall be planned to
occur at tower structures or within facilities.

All optical fiber splicing shall be accomplished with fusion splices and each splice shall
be fitted with a splice protection sheath. All splices and bare fiber shall be neatly installed in

covered splice trays supporting no more than 12 splices each:
(1) Splice enclosures
(A) Suitable splice enclosures shall be provided to encase the optical cable fusion splices

in protective, moisture and dust free environment. The splice enclosures shall be

compiled with the followings:
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IN-LINE CLOSURE FOR OPTICAL FIBER CABLE
(In-line closure for cove netweork) .

1. GENERAL

I.1 This S;;ec-iﬁc-ation COVErS requiremént of re-enterable fiber optic splice closure that shall
be met to ensure the satisfactory operation of a fiber optic splice closure in outside plant
environments.

1.2 This specification contains criteria for fiber optic splice closure which shall be installed
in horizontal direction.

1.3 The scope of uses, the closure according to this specification shall be applied to use for
covering the spliced fibers of optical fiber cable in core network {may called as “backbone™}
installing in manhole, direct buried and aerial optical fiber cable network

1.4 Full details of this following information shall be provided in bidding document by
bidder. Failure in this itmﬁ, the proposal shall be disqualified.

-~ Product specification issued by product manufacturer.

- The material and grade of material used as per Section 3.1 in this specification.
2. GENERAL REQUIREMENTS

2.1 The configuration of the fiber optic cable closure shall be in-line design and aliowable
for easy re-entry, splicing, assembly and installation as follow: straight joint and branch joint.
Dome closure i3 not concerned in this specification.

2.2 The closure kit shall be easy for handling and installation. The closure shall allow easy
fiber access during installation and maintenance.

2.3 The closure shall be able of accepting additional cables without removal of the sheath
retention or strength member clamping hardware on previously terminated cables or disturbing

existing splices.



2.4 The closure shall be sealed with high quality grade rubber gasket or silicon gasket or
equivalent. The cable sealing of closure shall be based on gel-tape or sealing tape technology or
cquivalent. The heat shrinkable seal system is not allowable.

2.5 The cable port seal shall be non heat shrink seal while the gap between the céble port
seal of the closure and the cable shall be tightened by sealing system.

2.6 All small parts of fastener hardware used to assemble the closure body for
opening/closing the closure such as nuts, bolts and other assembling hardware etc shall be
captivated for preventing accidental loss (connect with housing) and for easy workability during
mstallation and maintenance activities.

2.7 The closure shall be possible to terminate different cable types. The strength members of
the cables shall be mecha;n.ically attached to the inner hardware of the closure.

2.8 The closure shall at least contain 6 {SIX) entrance port. Each cable ports required shatl
be capable to accommodate fo;’ ADSS cable diameter around 10 — 12 mm. ,DW cable diameter
around 8-10 mm. and Figure 8 Armored Aerial Optical Fiber Cable 24 Cores diameter around
13-20 mm.Unused cable ports shall be closed with plugs. At least 1{one) set of the branch off
kit accessories (minirmum 2 sub cable ports) installing at cable port for disnibution cable shall
be separately provided.

2.9 The closure shall be capable of accommodating splice organizer which accept fusion
splice method. The closure shall have provisions, for storing fiber splices in an orderly an;i
identifiable manner, mountings for splice organizer assembly, and space for fiber access. |

2.16 The closure organizer tray shall be 12 fibers per organizer tray and hinge-able parts (or
hinging tray).

2.11 All fiber cable elements shall be routed in such a way that no transmission degradation
is seen after accessing these cable elements. The minimum bend radius of the fibers after
installation shall be 30 mm throughout the whole closure system.

2.12 Installation of the closure shall not require special tool or equipment, other than those

normally carried by splicer or craftsman. The closure shall be designed for installation by using
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the amount of tool types as less as possible. Tool-less installation and wrench tool of hex flat
head bolt/nut are preferably, the insert lock head bolt/nut shall not be allowable.

2.12 The closure shall be provided two self-supporting aerial strand clamps which made
from stainless steel. Its clamps shall be capable to accommodate for ADSS cable (no shamp
edges, comers, burrs or other hazardous features that could result in damage to the cable)

2.13 The élosure shall have no sharp edges, comers, burrs or other hazardous features that
could result in damage to the fiber or injury to splicer or crafisman.

2.14 The closure kit shall at least consist of the following components:

a) Closure cover 1 set
b) Fiber splice organizer
¢) Clamping for mounting on cable strand | set
d) Heat shrink splice protector {Sleeve size 60 mm) with stainless steel reinforced metat rod.
e} Sealing gasket
£) Sealing tape or gel tape or equivalent
g} Buffer mbe or transportation tube, if necessary, depending on each manufacturer
product design, |
h) Cable clamps
i) Alcohol tissue
i) Shicld continuity, bonding and extemal grounding components (Suitable for closure type)
k} Dummy plugs for unused cable port
1) Instruction at least one per closure kit preparing in Thai or English language includiﬁg:
- Installation a.nd maintenance instruction
- Description how to manage or arrange the fiber inside closure
- Drawings or pictures of fully fiber installed ingide closure and finish installed

closure related to applications concerned.
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3. TECHNICAL REQUIREMENTS

3.1. Material Requirements

3.1.1. Housing or Covers shall be fabricated from black durable high density thermoplastic,
which resists to solvents and stress cracking and be compatible with chemicals and other
matertals used in the various closure applications. This plastic also resists deterioratioﬁ when
exposed to the ultraviolet ray of the sun for long life. Dimension of housing shall be less than
400 x 200 x 130 ram. weight <2.50 kg.

3.1.2. All gaskets shall be fabricated from high guality grade rubber or equivalent and be
compatible with chemicals and other materials to which they might be exposed in normal
applications.

3.1.3. Splice tray and tray cover shall be made of polycarbonate or ABS in white or similar
color. The black color is not acceptable.

3.1.4. Reinforced metal rod for protective sleeve shall be made of stainless steel,

3.1.5. All outside parts of metallic materials shall be made of stainless steel {304 series

grade) such as bolts, nuts, and self stranding clamps.
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IN-LINE CLOSURE FOR OPTICAL FIBER CABLE
(In-line closure for Bistribute and Last mile network)

1. GENERAL

1.1 This specification covers requiréﬁlent of re-enterable fiber optic splice closure that shall
be met to ensure the satistactory operatiori of a fiber optic splice clogure in outside plant
environments.

1.2 This specification contains criteria for fiber optic splice closure which shall be installed
in horizontal direction.

1.3 The scope of uses, the closure according to this specification shall be applied to use for
covering the spliced fibers of optical fiber cable in core network (may called as “Distribute or
Last mile”) installing in manhole, direct burted and aerial optical fiber cable network

1.4 Full details of this following information shall be provided in bidding document by
bidder. Failure in this item, the proposal shall be disqualified.

- Product specification issued by product manufacturer.

- The material and grade of material used as per Section 3.1 in this specification.
2. GENERAL REQUIREMENTS

2.1 The configuration of the fiber optic cable closure shall be in-line design and allowable
for easy re-entry, splicing, assembly and installation as follow: straight joint and branch joiﬁt.
Dome closure is not concemned in this gpecification,

2.2 The closure kit shall be easy for handling and installation. The closure shall allow easy
fiber access during installation and maintenance.

2.3 The closure shall be able of accepting additional cables .without removal of the sheath
retention c;r strength member clamping hardware on previously terminated cables or disturbing

existing splices.
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2.4 The closure shall be sealed with high quality grade rubber gasket or silicon gasket or
equivalent. The cable sealing of closure shall be based on gel-tape or sealing tape technology or
equivalent. The heat shrinkable seal system is not allowable.

2.5 The cable port seal shall be non heat shrink seal while the gap between the cable port
seal of the closure and the cable shall be tightened by sealing system.

2.6 All small parts of fastener hardware used to assemble the closure body for
opening/closing the closure such as nuts, bolts and other assembling hardware etc shall be
captivated for preventing accidental loss (connect with housing) and for easy workability during
installation and maintenance activities.

2.7 The closure shall be possible to terminate different cable types. The strength members of
the cables shall be mechanically attached to the inner hardware of the closure.

2.8 The closure shall at least contain 4 (Four) entrance port. Each cable ports required shall
be capable 1o accommodate for DW cable diameter around 8-10 mm. Unused cable ports shall
be closed with plugs. At least i{one) set of the branch off kit accessories {minimum 2 sub cable
ports) installing at cable port for distribution cable shall be separately provided.

2.9 The closure shall be capable of accommodating splice organizer which accept fusion
splice method. The closure shall have provisions, for storing fiber splices in an orderly and
identifiable manner, mountings for splice organizer assembly, and space for fiber access.

2.10 The closure organizer tray shall be 12 fibers per organizer tray and hinge-able parts (or
hinging tray).

2.11 All fiber cable elements shall be routed in such a way that no transmission degradation
is seen after accessing these cable elements. The minimum bend radius of the fibers after
installation shall be 30 mm throughout the whole closure system.

2.12 Installation of the closure shall not require special tool or equipment, other than those
normally carried by splicer or craftsman. The closure shall be designed for iﬁstallation by using
the amount of tool types as less as possible. Tool-less installation and wrench tool of hex flat

head bolt/nut are preferably, the insert lock head bolt/nut shall not be allowable,



2.12 The closure shall be provided two seif supporting aerial strand clamps which made
irom stainless steel. Its clamps shall be capable to accommodate for DW cable (no sharp edges,
comers, burrs or other hazardous features that could result in damage to the cable)

2.13 The closure shall have no sharp edges, comers, burrs or other hazardous features that
could result in damage to the fiber or injury to splicer or crafisman.

2.14 The closure kit shall at least consist of the following components:

a) Closure cover 1 set
b) Fiber splice organizer
¢} Clamping for mounting on cable stra_nd 1 set

d) Heat shrink splice protector (Sleeve size 60 mm) with stainless steel reinforced metal

rod.

¢) Sealing gasket

£) Sealing tape or gel tape or equivalent

g) Buffer tube or transportation tube, if necessary depending on each manufacturer
product design.

h) Cable clamps

1) Alcohol tissue

j) Shield continuity, bonding and external grounding components (Suitable for closure
type)

k) Dummy plugs for unused cable port

1) Instruction at least one per closure kit preparing in Thai or English language including

- Installation and maintenance instruction
- Description how to manage or arrange the fiber inside closure

-~ Drawings or pictures of fully fiber installed inside closure and finish installed

closure related to applications concerned.
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3. TECHNICAL REQUIREMENTS
3.1. Material Requirements

3.1.1. Housing or Covers shall be fabricated from black durable high density thermoplastic,
which resists to solvents and stress cracking and be compatible with chemicals and other
materials used in the various closure applications. This plastic also resists deterioration when
exposed to the ultraviolet ray of tﬁe sun for long life. Dimension of housing shall be less than
30x220x170 mm. weight 1.2 kg.

3.1.2. All gaskets shall be fabricated from high quality grade rubber or equivalent and be
compatible with chemicals and other materials to which they might be exposed in normal
applications.

3.1.3. Splice tray and tray cover shall be made of polycarbonate or ABS in white or similar
color. The black color is not acceptable.

3.1.4. Reinforced metal rod for protective sleeve shall be made of stainless steel, -

3.1.5. All outside parts of metallic materials shall be made of stainless steel (304 series

grade) such as bolts, nuts, and self stranding clamps.
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WALL MOUNTED FIBER DISTRIBUTION FRAME

1. GENERAL
1.1. This specification covers the requirements of the fiber distribution frame intended to use for
cross connection of fiber network
1.2. This FDF shall be designed under indoor environmental condition which used in building.
The primary design consideration of the FDF shall protect the optical fiber from environmental
and mechanical stresses.
1.3. The fiber patch cord and pigtail used for this FDF specification
1.4, Full details of this following information shall be provided in technical bidding
proposal by bidder. Failure in this section the proposal shall be disqualified.
- Product specification and drawings or pictures of all product components
- The materia} used and grade {or composite matenal) in detail for all components of
product proposed
- Pictures of {ully loaded termination of FDF covering housing, patching and splicing area
{(showing the wiring of splicing tray and connectorized pigtails) and description how to manage
or arrange the cables, pigtails and patch cords wiring of FDF .
2. DESIGN AND FEATURE ~
The wall mounted FDF shall accommodate 12, 24 and 48 fibers and shall at least
composed of followings :
- Wall mounted FDF housing
- Splicing area
Splice tray(s)
'B_ending control devices
- Patching area
Patch panel

2.1. Wall mounted FDF housing
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2.1.1. FDF housing shall conform to or exceed IP20 protection level

2.1..2. FDF shall be separated into 2 compartments; a splicing area and a patching area.

2.1.3. FDF housing shall have 2 swing doors and shall be lockable by key which one
\door shall be used for covering splicing area and another door shall be L-shaped swing design.
using for covering patching area according to figure 1. Each swing door shall be attached to the
housing with an mtemally positioned hinge.

2.1.4. Sphieing area and patching area in the FDF housing shall be provided at least 2
entrance ports at each specified position which the entrance positions shall follow as figure 1.
The entrance ports shall be sealed with a solid removable grommet.

2.1.5. The enclosed wall mountFDF shall be as follows:

Fiber Typical dimension
capacities Minimum area {WxH) Minimum delﬁth
(mm?) (D}
(mm}
12 €2,350.0 85
24 136,968.0 85
48 136,986.0 140 ’

Thickness (minimum); 1.5 mm

The bidder can propose any dimensions of width and height but its total area (WxH) shall not
below than the minimur area {WxH) as specified in table 1,

2.1.6. FDF housing design shall focus on maximum modularity and flexibility to allow easy
on-site assembly and to suite with any types of FDF applications.

2.1.7. FDF housing shall be capable of being installed wall mounted. No access from the
rear. For safety reason, FDF housing shall be provided the mounting hardware to securc and
assure the FDF housing to be firmly installed with building wall or other available structures.

2.1.8. FDF housing shall permit easy access to cables, patch cords and pigtails

during installation, maintenance and upgrade without removal the other existing components
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and without disturbing the systems already in service.

2.1.8. Optical fiber cables and patch cords shall be organized, stored and

mechanically protected in the housing. Provision shall be made for the adequate
protection and bend conirol of cables, patch cords and pigtails throughout the housing {called
positive fiber management). A minimum bend radius of 30 mm shall be respected to all bend
controls.

2.1.10. All critical bend positions of whole length of patch cord wiring, there shall be
bend control devices which have curve surface structure. Hoop or ring or equivalent is not
allowable to use for patch cord as such critical bend position.

2.1.11. Protective color coating of the FDF housing shall use powder color coating
method with minimum thickness of 50 m. The other color coatings than powder color coating
are not allowable,

2.1.12. Standard kit content of the FDF housing shall be as follows:

1) Pre-mounted fiber wiring management component for all length of cable, OFC loose
tube, patch cord, pigtail such as bending control device, etc. The fiber wiring management
components shall also be sufficiently installed in cable/OFC tube routing and patch cord
roufing area.

2) Installation Instructions (at least T set)

F Fully in details of installation Instruction.

' 1 Drawings ot pictures of fully loaded termination of wall mounted FDF proposed and

description how to manage or arrange the cables, pigtails and patch cords wiring of FDF.

3) Identification strips or marking of manufacturer

4) 1dentification label/marking/card/card holder and record system to identify the cables,
patch cords, pigtails, fibers, station route and caution sign etc.

5) Cable termination system for instance: cable attachment plate with cable clamp and
strength member fixations

6) Flexible tubing, transportation {protection) tube etc.

7} Wall mounting kit.
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2.1.13. The bidder can propose the different design from as specified in figure 1 which
can be proved that having better performance and easier operation.
2.2 Splicing Area

2.2.1. The splicing area as defined in this specification shall consist of splice tray holder
and splice trays. The splicing components shall be designed to be mounted in FDF housing.

2.2.2. The appearance of product shall be precise, elaborate and none of deformation,

sharp edge, crack, scratch, flaw, stain and burr. Its functionality shall be easy for

operation.

2.2.3. The splice tray shall provide mechanical protection and storage of pigtails, fibers,
splices, connectors .and other passive optical devices in FDF housing.

2.2.4. The splice tray shall be designed to allow the accommodation of the fibers with a
mimmum bend radius of 30 mmm throughout the whole system afier installation.

2.2.5. The splicing organizer tray shall be hinge-able parts (or hinging tray) and
accommodate the single splices up to 12 fibers per organizer tray. The tray holder belt or
equivalent shall be also provided.

2.2.6. The splicing components mounting design shall focus on maximum modularity
and flexibility to allow easy on-site assembly and to suite with any types of FDF applications.

2.2.7. The splice protection sleeve holder/slot of the spliée tray shall be able to hold the
spliced fibers securely' and shall not be loose at either vertical or honzontal alignment of the
splice tray. |

2.2.8. The bidder can propose the different design from as specified above which having
better performance and easier-operation and it shall then be acceptable with requiring to
maintain the maximum capacity 12 fibers/tray and shall able to be mounted in FDF housing.

2.3 Patching Area

The péltching area as defined in this specification shall be required as follows:

General Requirements

2.3.1. The appearance of product shall be precise, elaborate and none of deformation,



sharp edge, crack, scratch, flaw, stain and burr. Its functionality shall be easy for operation.

2.3.2. The patch panel shall be designed to be securely mounted in FDF housing. Patch
-panel mounting kit shall be provided.

2.3.3. The patch panel shall be designed for easy operation to access the connector for
patching or other maintenance activities.

2.3.4. Protective color coating of the patch panel shall use powder color coating methad
with minimum thickness of 80 pm. The other color coatings than powder color coating are not
allowable.

2.3.5. The whole patch panel area should be in same background color.
Specitic Requirements

2.3.6. In case of FC/UPC connector used,

1) Through adaptor shall be the standard D-shaped, ceramic alignment sieeve. It shall
be allow terminating with the same standard connector type of the manufacturer.

2) The patch panel hole for through adaptor shall be the standard D shape. To be easily
accessed for patching and maintenance.

3) The minimum hole spacing of through adaptor (measured from center to center} in
horizontal and vertical interval shall be 25 mum and 19 mm respectively. The minimum spacing
below bottom row shall be 24 mm when measured up to center of the lowest row hole of the
through adaptor. The minimum spacing between the last column hole and the inner edge of the
patch panel shall be 24 mm as shown in ﬁgﬁre 2. The spacing shall be designed based on easy-
access to all connectors.

4) The patch panel capacity shall be equipped with through adaptor required according
to table 2 (Ordering Information) which accommodate 12 fibers (6 rows x 2 columns), 24
fibers {6 rows x 4 celummns or 12 tows x 2 columns) or maximum 48 fibers (12 rows x 4

columns). Running fiber count pattern shall be as per figure 2.
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2.3.7. In case of SC/UPC connector used,

1) Through adaptor shall be the standard square shaped, ceramic alignment sleeve. It
shall be allow terminating with the same standard connector type of ti;e manufacturer.

2} The patch panel hole for through adaptor shall be the standard square shaped. To be
easily accessed for patching and maintenance.

3} The minimum hole spacing of through adaptor {measured from center to center) in
the vertical interval shall be 25 mm which the horizontal interval shall be depends on the
manufacturer design. The minimum spacing below bottom row shall be 24 mm when measured
up to center of the lowest row hole of the through adaptor. The mmimu.m spacing between the
last column hole and the inner edge of the patch panel shall be 24 mm as shown in figure 3. The
spacing shall be designed based on easy-access to all conneciors.

4} The patch panel capacity shall be equipped with through adaptor required according
to table 2 (Ordering Information} which accommodate 12 fibers (6 rows x 2 columns), 24
fibers (6 rows x 4 columns or 12 rows x 2 columns) or maximum 48 fibers (12 rows x 4
columns). Running fiber count pattern shall be as per figure 3. The number of columns can be

different from as specified but each row shall be in even number of through adaptor,

3. MATERIAL REQUIREMENTS

3.1. Housing
3.1.1. Material: made of metal material shall be steel or aluminum or equivalent.
3.1.2. Housing thickness shall not be Jess than 1.5 mm
3.2. Splicing and patch panel area
3.2.1. Tray: Polycarbonate, PBT or ABS
3.2.2. Through adapter : Ni (nickel) plated brass or stainless steel (300 series grade) or
better corrosion resistance material for metal part, and ceramic alignment sleeve,
3.2.3. Patch panel: made of same FDF housing material.

3.3, All metal hardware and metal part shall be resistant to the corrosive influences
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they may encounter in normal use.

4, PERFORMANCE REQUIREMENTS

4.1. Through Adaptor Endurance

Each side of through adaptor shall be terminated and re-terminated with standard connector,
Each side of through adaptor shall withstand a minimum mating/demating of 500 times after
test check the appearance (as specified below). Tile attenuation and return loss change per
connector before and after test shall be less than 0.2 dB and 2 dB respectively when used the
1310, 1550 nm source wavelength.

The appearance: the sample shall be examined with naked eyes for damage and the sample shall
not appear the deformation, flaws, defects or cracks that could impair functionality.

4.2. FDF housing door Endurance

Each side of the FDF housing door shall be opened to its extreme position. This door shall thea

be closed again into its extreme position. This sequence shall be repeated 500 cycle times.

5. IPRODUCT MARKING AND IDENTIFICATION

5.1. All major cofnponent of wall mounted FDF shall be marked with manufacturer trademark
or name.

5.2. Identification labelmarking/card/card holder and record system for fiber routing, fiber
count number or other necessary sign or detail in whole wall mounted FDF area shall be

provided.

6. ORDERING INFORMATION

Table 2

Product Typg | | Capacity(fibers) Packing
Wall mounted FC/UPC 12F 12 1 set/box
Wall mounted FC/UPC 24F 24 I set/box
Wall mounted FC/UPC 48F 48 I set/box
Wall mounted SC/UPC 12F 12 [ set/box
Wall mounted SC/UPC 24F 24 1 set/box
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FIBER DISTRIBUTION FRAME (FDF) FOR EXCHANGE

(FDF for Exchange)

1. GENERAL

1.1. This specification covers the requirements of the fiber distribution frame (FDF) to be
supplied intended to use for cross connection of fiber network in building.

1.2. This ¥DF shall be designed under indoor environmental condition which used in
building. The primary design consideration of the FDF shall protect the optical fiber from
environmental and mechanical stresses. The FDF required as this specification shall be in
accordance with figure 1 to 3 or better design,

1.3. The fiber patch cord and pigtail used for this FDF specification shall be according to
patch cord and pigtail specification.

1.4, Full details of this following information shall be provided in technical bidding
proposal by bidder. Failure in this section the proposal shall be is qualified.

- Product specification and drawings (or pictures) of all product components issued by
manufacturer.
- The material used and grade (or composite material) in detail for all _comﬁonents of
product proposed.
- Pictures of fully loaded termination of FDF covering the rack. patching/splicing shelf
{showing the wiring of splicing tray, connectorized pigtails, through adaptors and patch cords)

and description how to manage or arrange the cables, pigtails and patch cords wiring of FDF.

2. Pesign and Feature
FDF required in this specification shall at least compose of followings:
- FDF Rack (herein after referred to as the “Rack™) :
* Enclosed Rack {Rack with cabinet}, 19” rack size (482.6 mm)
« Part of optiéal fiber cable (OFC) routing and OFC loose tube routing

* Part of excess patch cord storage and patch cord routing
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- Shelf Units {(or may called sub-rack).

« Patching/splicing shelf

The FDF proposed shall be designed in accordance with figure 1 (Dimension and allocation of

FDF).

2.1. FDF Rack
2.1.1. The rack shall be the metal rack and shall be compliant with ETS!
specification ETS 300 {19-2 (Engineering requirement for rack and cabinet). The rack shall be
enclosed 1o cabinet with swing double doors and meet the IP20 protection level according to

TEC 60529, its double doors shall be lockable, transparent and removable/re-assembling.
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Figere 1 Dimension and aliocatton of FOT

2.1.2. The size of the enclosed rack shall be as follows:
» Height: 2,200 mm
» Width: 900 mm (minimum)

* Depth: 300 mm
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2.1.3. The rack design shall focus on maximum modularity and flexibility to allow easy
on-site assembly and to suite any kind of FDF application.

2.1.4. The rack shail be capable of being installed back to back, side to side or against
the wall. No access from the rear of from either side. Since this is the floor type rack and 2.2
meters height for safety reason, the rack shall be provided the mounting hardware to secure and
assure the FDF firmly installed with building floor or other available structures.

2.1.5. The rack shall have complete flexibility in patching from one side of the rack to
the other, without the need to pre-calculate the individual cable lengths. Storage of excess
length of patch cords shall be provided.

2.1.6. The rack shall permit easy access to cables, patch cords and pigtails during
mstallation, maintenance and upgrade without removal the other existing shelf and without
disturbing the systems already in service. The rack shall be only accessible from the FDF front
side.

2.1.7. Optical fiber cables and patch cords shall be organized, stored and mechanically
protected in the rack. Cables and patch cords shall be able to enter from the top or the .bott'om of
the rack. Provision shall be made for the adequate protection and bend control of cables, patch
cords and pigtails throughout the rack {called positive fiber management}. A minimum bend
radius of 30 mm shall be respected to afl bend controls.

2.1.8. All critical bend positions of whole length of patch cord wiring, there shall be
bend control devices which have curve surface structure. Hoop or ring or equivalent is not
allowable to use for patch cord as such critical bend position.

2.1.9. Each individual units, its front panet controls and indicators shall be properly
identified by simple symbols or labels in English or Thai.

2.1.10. The free location in rack or shelf units (for future extensions) shall be fitted with
dust covers or dummy panels in order to prevent the shelf units from dust and improve the

equipment appearance.



2.1.11. Protective color coating of the rack shall use powder color coating method with
minimum thickness of 50 [tm. The other color coatings than powder color coating are not
allowable,

2.1.12. The rack (part of OF cable and OFC loose tube routing) shall be designed to
allow the accommodation of the incoming/outgoing OFC up to 12 cables. The
mecoming/outgoing cable shall be handled by the break out unit to ensure the cable
protection/management in between the rack unit to sub-rack unit. The incoming/outgoing cable
shall be fitted jnto a cable attachment plate with cable clamp and then the cable loose tubes shall
be distributed by cable break out unit device into the flexible tube before get into the shelf unit
{splicing/patching shelf). All hardware concerned in this section shall be sufficiently provided to
accommodate the in-out OFC as specified.

2.1.13. Standard kit content of the FDF rack shall be as follows:

1) Enclesed rack

2) Pre-mounted fiber wiring management component for all length of cable,
OFC loose tube, patch cord, pigtail such as patch guide, patch drum, patch drum plate, cable
hoop, bending control device etc. The fiber wiring management components shali also be
sufficiently installed in cable/OFC tube routing and patch cord routing area.

3) Installation Instructions (at least 2 sets/FDF)

+ Fully in details of installation Instruction.

» Drawings or pictures of fully loaded termination of FDF proposed and description how
to manage or arrange the cables, pigtails and pateh cords wiring of FDF.

4) Jdentification strips or marking of manufacturer .

5) Identification label/marking/card/card holder and record system to identify the
cables, patch cords, pigtails, fibers, station route and caution sign etc.

6} Cable termination system for instance: cable attachment plate with cable
clamp, cable break out unit including cable gland and strength member fixations. The
termination system component quantity shall alse be sufficiently provided as specitied.

7) Flexible tubing, transportation (protection) tube etc.
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8) Earthing facility: connection of the metal parts to each other and a connection
point to the building earthing, at least one (1) earthing poiat shall be provided in the rack, all
metallic parts of the rack shall be electrically interconnected with this earthing point.

9) Cable shield ground facility

2.2. Shelf Units

The shelf units (may called sub-rack or patching/splicing shelf) as defined in this specification

shali be fequired as follows:

General Requirements

2.2.1. The shelf units shall be of plug-in type and designed to be mounted in FDF rack
(197) as specified in section 2.1. |

2.2.2. The shelf unit requirement shall be the drawer (slide out) type or swing type. The
splice magazine type or the connector module type 1s not allowable for this specification.

2.2.3. Manufacturing process and assembly of all shelf unit components shall use
mmtermational industry standard, The appcaraﬁce of product shall be precise, elaborate and none
of deformation, sharp edge, crack, scratch, flaw, stain and burr. Its functionality shall be easy
for operation.

2.2.4. Protective color coating of the shelf unit housing shall use powder color coating
method with minimum thickness of 50 [lm. The other color coatings than powder color coating
are not atlowable.

2.2.5. The whole patch panel area and front cover at the front side of shelf should be in
same background color.

2.2.6. The patching/splicing shelf shall be designed to put in the same shelf unit
together, herein after called “patching/splicing shelf”.

2.2.7. The patching/splicing shelf shall provide mechanical protection and storage of

pigtails, fibers, splices, connectors and other passive optical devices in FDF rack.
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2.2.8. Through adaptor shall be ceramic alignment sleeve. It shall allow to terminate
with the same standard connector type of the other manufacturer,

2.2.8. The shelf shall be designed to allow the accommodation of the fibers with a
minimum bend radius of 30 mm throughout the whole system after installation.

2.2.10. Each patching/splicing shelf unit shall be fully covered with front cover
(identification -plate) when the shelf is in the extreme close position. Its front cover shall be
hinge-able cover and inside of cover there shall be the label to note the fiber, routing details
related to each fiber adaptor position on patching panel.

2.2.11. The splicing organizer tray shall be hinge-able parts (or hinging tray) and
accommodate the single fusion splices up to 12 fibers per organizer tray and support the heat
shrink splice protector (Sleeve size 60 mm). The tray holder belt shall be also provided.

2.2.12, The spacing on the pigtail side between the through adaptor and the splicing tray
or fiber management devices, the spacing between those shall be kept the enough space to

conveniently access all through adaptors, connectors and pigtails.

2.2.13.1n case of FC/UPC connector used,

1) Each patching/splicing shelf capacity shall be equipped with through adaptor
up to maximum 48 fibers (4 rows x 12 columns) and running fiber count as per figure 3

2) The patching panel shall be designed to be easy-removable to change the
through adaptor from FC/UPC to be SC/UPC or LC without changing the major part of the shelf
unit.

3) The patching panel hole for through adaptor shall be the standard D-shape. To
be easily accessed for patching and maintenance, the nﬁininmm hole spacing of through adaptor
{measured from center to center) in horizontal and vertical interval shall be 235 mm and 19 mm
respectively. The minimum spacing below bottom row shall be 24 mm when measured up to

center of lowest row hole of through adaptor hole as shown in figure 3.

2.2.14.1n case of SC/GPC connector used
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1} Each patching/splicing shelf capacity shall be equipped with through adaptor
up to maximum 72 fibers (6 rows x 12 columns or other better allocations) and running fiber
count as per figure 4,

2) The patching panel shall be designed for easy operation to access the
connector for patching or other maintenance activities. The minimum spacing between through
adaptors shall be in accordance with figure 4, except for the vertical spacing shall depend on

manufacturer design based on casy-access to all connectors.-

Specific Requirements
2.2.16. Design concept of patching access shall be only the front patching which is

classified to be the shelf units as follows:

1) Drawer (slide out) type (as shown in figurc 2)

2) Pivot or swing type (as shown in figure 3)
The bidder shail not propose combmation of thése two design concepts in one FDF. If not
otherwise specified in TOR (Term of Reference), each bidder shall be able to propose both
design concepts and bidding evaluation committee will considerate the design concept proposed

to make decision what design concept should be selected.

2.2.17. In case of shelf unit with drawer (slide out) type proposal

1} The shelf uait design in general shall be referred to figure 2 for guideline.

2) The patching/splicing shelf unit shall consist of chassis with drawer and
accommodate the mounting bracket for splicing trays, pigtail bend control devices, patching
panel and identification front plate etc.

3) The paiching/splicing shelf functionality shall be easy for operation. The drawer tray
shall be securely locked by itself with the chassis while the drawer is opened by sliding out to
its extreme position in order to prevent the shelf dropping down and also when the drawer tray
is closed by sliding into its extreme position the drawer tray shall be securely locked by itself

with the chassis.
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2.2.18. In case of shelf unit with pivdt or swing type proposal

1) The shelf unit design in general shall be referred to figure 2 for guideline.

2) The patching/splicing shelf unit shall at least consist of chassis with swing
mechanism system, splicing trays, pigtail bend control devices, patching panel and
identification front plate etc.

3) The patching/splicing shelf functionality shall be easy for operation. The drawer tray
shall be securely locked by itself while the drawer is opened by swing out (swing to right side of
operator) té its extreme position (90 degree) in order to prevent the shelf moving and also when
the drawer tray is closed by sliding into its extreme position the drawer tray shall be securely
locked by itself.

4} The patching/splicing shelf shall be designed to support the full load of its application
without obstruction to swing-out and swing the patching/splicing shelf, The swing mechanism
system shall be installed to strengthen the supporting of shelf-weight and its loads through the
product service life.

2.2,19. The bidder can propose the different patching/splicing shelf design from as
specified above which having better performance and easy operation than requirements in this
specitication and it shall then be acceptable requiring to maintain the maximum capacity of 48
fibers/shelf and 72 fibers/shelf within 3U (maximum)height shelf for FC and SC connector

respectively. -

3. Material Requirements
3.1. Rack
3.1.1. Matertal: made of metal material shall be steel or aluminum or equivalent. Non-
metal material shall be aliowable,
3.2. Shelf Units
3.2.1. Patching/Splicing shelf
1) Drawer: metal material chassis shall be steel, aluminum or equivalent and

non-metal material shall be allowable.



2) Tray: Polycarbonate, PBT or ABS
3) Through adaptor: Ni (nickel) plated brass or stainless steel (300series grade)
ot better corrosion resistance material for metal part, and ceramic a.Iignment sleeve.
3.2.2. Dummy panel (if any)
1) Drawer: metal material shall be steel, a.Ium_inum or equivalent.and non-metal
material shall be allowable. |
3.3. All metal hﬁrdware and metal part shall be resistant to the corrosive influences they

may encounter in normal use,

4. Product Marking and Identification

4.1. All major component ot FDF shall be marked with manufacturer trademark or
name.

4.2. Identification label/marking/card/card holder and record system for fiber routing,

fiber count number or other necessary sign or detail in whole FDF area shall be provided.

5. Ordering Infermation
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(FC/UPC, SC/UPC, LC/UPC)

1. GENERAL

1.1. This speciﬁcation' covers the requirements of the standard patch cord and pigtail to
be supplied

1.2. The patch cord shall be used for optical fiber jump ring between FDF (Fiber
Distribution Frame) on patching panel and equipment. The pigtail application shall be used to
splice at non-connector end with incoming cable and another end of pigtail coupling with
connector shall be terminated to patching panel of FDF.

1.3. This patch cord and pigtail shall be designed under indoor environmental condition
which used in building. The primary design consideration of the cable shall protect the optical
fiber from environmental and mechanical stresses. The patch cord and pigtail required as this
specification shall be in accordance with Figure | to 17.

1.4. Abbreviation;

FC/UPC: i?ibcr Connector / Ultra polished Physical Contact.

SC/UPC: Subscription channet Connector / Ultra polished Physical Contact.

LC/UPC: Lucent / ultra polished Physical Contact.

1.5. Full details of this following information shall be provided in technical bidding
proposal by bidder, Failure in this Section (1.4} the proposal shall be disqualified.

- Product specification issued by manufacturer including specification of fiber cord,
pigtail, connector kit etc,

- The material used and grade (or composite material) in detail for all compouvents of

product proposed,

2. Specific Requirements
The patch cord and pigtail shall compose of fiber cord {cable) and connector kit assemblies
as shown in Figure 1 to Figure 17.

2.1. Fiber Cord requirements



2.1.1, Fiber Characteristics
All fiber characteristics of the fiber cord shall be, at least, in accordance with the ITU-T
Recommendation G.652.D, Single Mode Optical Fiber Cable and shall be as follows.
Cladding Diameter: 125 pm =1um
Core-Clad Concentricity Error: << 0.5 pm
Cladding Non-Circularity: < 1.0%
Mode Field Diameter (@ 13106 nm: 9.2 pm = 0.4um
Cable Cut-Off Wavelength (kcc): <1260 nm
Atteruation Coefficient:
< 0.35 dB/km @1310 nm
<0.35 dB/km @1383 nm
<0.21 dB/km @1550 nm
<0.23 dB/km @1625 nm
Maximum Attenuation with -
macrobending 2 turns 30 mm radius: < 0,10 dB @1550 nm
2.1.2. Fiber Cord Physicals
Structure & Materials:
Outer jacket and boot: Polymer or polyethylene (PE) filled with FR (Flame Retardant,
UL94-V(),or LS(Low smoke) and ZI1{Zero [Halogen or Halogen
Free), fiber cord jacket overall diameter of FC, SC and LC shall
be 2.4 mm, 2.0 mm and 2.0 mm respecti\;ely, boot shall be

designed to be applicable for cord strain relief.

Jacket color: Yellow.
Boot color: Yellow for FC /UPC, Blue for SC/UPC and Grey for LC/UPC
Strain relief: Aramid yarns (fully completely cover around the tight buffer, no

adhesion to jacket or buffer tube), as Figure 1.

Tight buffer tube: Telly free, tight buffer tube %, 900um (0.9 mm), non-bucking,

made front TPE {Thermo plastic elastomer} or PBT (Polybutylen
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terephthalate) or PA {Po lyzimide) or equivalent, filled with FR
{Flame Retardant, UL94-V0), in Yellow color.

2.2. Connector Kit Assembly Requirements

Connector kit assembly shall be at least composed of followings:

FC/UPC: connector body (housing), strain relief crimp, connector
key, terrule and dust cap (cover).
SC/UPC, LC/UPC:  commector body {(housing), connector subassembly, strain

relief crimp, ferrule and dust cap (cover).

Note: In case of duplex commector (SC, L.C), the comnnector body

(housing) shall be duplex clip connector.

2.2.1. Materials
1) Metallic materials
All metallic parts of connector kit assembly shall be resistant to the corrosive influences
they may encounter in normal use, If stainless steel used, it shall be made of 300 series stainless
steel or better conrosion resistance material. The metallic part of galvanized steel or other steel
materials that have corrosion resistance property lower than 300 series stainless steel are not
allowable. |
2) Piastic materials
All plastic parts of connector kit assembly (except dust cap) shall be made of flame

retardant material.

2.2.2. Specific materials

1) FC/UPC
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Connector body: Ni (nickel) plated brass or stainless steel (300 series
grade) or better corrosion resistance material.

Ferrule: Zirconia Ceramic.

2) SC/UPC,LC/UPC

Connector body: PBT material with Flame Retardant or equivalent plastic

material.
Ferrule: Zirconia Ceramic.
3 Markiog

3.1 The patch cord shall be marked on the connector or the boot or the fiber cord (jacket)
with manu facturer’s name or trademark.

3.2 The patch cord jacket shall be provided length marking at intervals of approximately
1 meter along the whole patch cord length. The accuracy of the measurement of length marking
shall be held within the limits of =1%.

3.3 The patch cord jacket identification marking. Each length marking interval, the
identification marking shall be permanently identified as the followings:

- Customer name

- Manufacturer name or trade mark

- Date month and year {C.E) of fiber cord manufacture or finished product manufacture

- Type of fiber and jacket, O.D. such as SMOF ... PE-FR-L8-ZH, O.D. etc.

3.4 For traceability purpose, necessary information shall be placed on the patch cord for

instance: - the trace label etc.
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