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Analysis and Troubleshooting for Optical Fiber Damage Caused by Rodent
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Haymneaneiadalowiiiuas (OFC: Optical Fiber Cable) uviufiuiavadnis
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wazunbulgymlaseieans Optical fiber TrgaldenIvaNNIsinunzvednilasaiienaniay
Tasstnesondu 2 lasens Wearudmaulunisdniun

Fadulnsenisisaduinvnanizlasidiosesdadudiuniweslasaae ODN
(Optical Distribution Network) Lémﬁﬂ‘lﬂmﬂﬁ SDP/ODP (Splitter Distribution Point) 7l
L%amiaé’iyaunmmﬂé’ SDP/ODP ¢gany Optical Fiber Drop Cable %38 OFC Round Type U
é’aqﬂmaﬁﬂmamﬂummiLﬁaw?i'amiaﬁuqﬂmai ONU/ONT (Optical Network Unit/Optical
Network terminal) {Juudn
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1) duazifvdeyatiymilasting ODN dutanema Redulymdnitaunzats OFC
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2) ayuran1svageunkuInIewn Uaymlaseune ODN drutanemaietulymdnite
ungany OFC Round Type T13aannaniniandeniilda

3) davidunvusmadtymlaseie ODN dmvatemadeafulamanitaunzans
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Ineddlandonlunisnanans OFC Jasiudadnaunsauin 1-2F 39U UUSENAILNU
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1) Uitmlnwes sevda peudiadiedu s (FOCOM)

2) U3t weanst meuihdiedy wesda (ASTRA)
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3) UIEM 0@ 13 i wialulad 911 (SIP)
5. Ugynnnaauunazngufnneddag

5.1 1as9%18 ODN (Optical Distribution Network)
ANUA1MI5IU ODN 71 vua.iiledt Amualilassigansiadalonfniueas Access

U

Network A58UARNAN FDF (Fiber Distribution Frame) flaginuanene wusguwuvanggiu
ODN ¢ 2 Usziam fie
1) Optical Centralized Network tunasnsganedulenniuiuasann Splitter e
si’%mmﬁmmssqmw (Central Office) uazdi OFCCC
2) Optical Distribution Network #3auuu Cascade nszantdululAaunasann

Splitter 2 41 wusmudumisiAngs Splitter
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® SULUULIN BUW 1 ARG Splitter fie1A5yuany (Central Office) Yul

2 Aginuatenie nasginUateniaiieusienigany OFC Round Type
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ldéfagunsal ONU/ONT

® - sULUUTIARS AARY Splitter Yuil 1 f OFCCC Wuil 2 NginUaegnamvias

gnUalgniadeudenlsaiy OFC Round Type tU§agunsnl

ONU/ONT iuilaugusuuusn
5.2 #18 Optical Fiber Drop Cable (OFC Round Type)

5.2.1 88nLUUE18 OFC Round Type tasiudninaung
nan1slge1uanY Optical Fiber Cable for Access Service (Dropwire Twisted) Tu
Hunnidymdnitaune dulouimtamieruneludigademeainnisinunsvesdnd wu
3 kY
nIzIen vy LUunu
ndmAinadu vua.diled ladnwieeniuuay Armoured Optical Fiber Cable
for Access Service (Armoured Dropwire Twisted) lassasnaifgnufuane Dropwire Twisted

197Ul Armoured Dropwire Twisted Weviun1guaneeg Corrugate Armoured Steel M1



0.15mm wanstdauaiunsadesiudnifaunglaiiou 100% (@ouaudeyanisldeu Ll

wameiFgandndnaungnaun)

Support Unit (1 X1.2 mm)
Support Strand (1.6 mm)
Web

Optical Fiber Optical Fiber

Fillers Filling Compound Tight Buffer Tube

Swellable Material Buffer Tube

Strength Member

Cable Sheath Core Binder and Wrapping (Aramid Yarn)

Rip Cord Steel Tape Armour (thick 0.15 mm.)

Red Stripe ——

Armour (Steel Tape) Quter Sheath (LSZH)

(A) (B)
AMWUIENBUN 2. I19LUULNAATUATERALUUEAYY Armoured Round Type

AaauURlunslesiudniinungesais Armoured Dropwire Twisted 11411338
SaAnwdasieniuuifindivieiuany Optic Drop Wire-for FTTx (Round Type) A1y
AUsENaUR 2.(A) Faiilymdninaungnig Corrugate Armoured Steel U1 0.15 mm. g

AwUsENaUR 2.(B) mainazanuisadasiudaitainzanaweida OFC 1o

(A) (B)
amUsznaudl 3. Optic Drop Wire for FTTx (Round Type) 2F

Anwilaseassans Optic Drop Wire for FTTx (Round Type) n1wuszneaudi 3.(8)
F9laif Loose Tube witiduleudtiiwasviin Tight-Buffered Fiber 1119 600 m 3o 900
um aldunuanndusiu Aramid Yam seu Tight-Buffered Fiber auviuauIy (Cable Sheath)
18 FRPE (Flame Retardant Polyethylene) %y’uuaﬂqm

frausiumdnunsguadu (Comrugate Armoured Steel) AI13MUY 0.15MM. 417
vievudulaumiiasnauvieviuaulIumilouany Optic Drop Wire for FTTx (Round Type) Ny

A mUsenoud 3.(A) auaudilunislestudniinunsasmilouruals Armoured Dropwire

Twisted Fanunisiiganlunisldanuuuds



Wetlesiumuduaulunisisendesenineaiy Optical Fiber Drop Cable (Round

Type) fifilgauivats OFC Round Type aafudninaunsiogsenina@nuwiasniuy 39700

Foanglmiiiin Armoured Round Type

5.2.2 9anLuud® Armoured Round Type

Han1sAnwIteya Udeyainlssnundaiaida OFC luussmaluaiunsandnaie
wida OFC fvievialavgldidnaniiios 1 F.iomaiansudnuuuvsuinden (Spiral Steel Pipe)
AAIBNIINER Flexible Conduit %aLﬂuﬁaéaummmmm:fhulémme WNNZEIRTUANSUUIN
\n Spiral Steel Pipe k37970 Stainless Steel 1nsa SUS304 T¥luzanisnmnsfidesnisainy
wadeslunsldnuas

FamAnduwuuany Armoured Round Type aufivszimadundalinossin ue
Uszgndlimungauiuane Armoured Round Type 7 UNa.4ile#t 1Ha1u naasawdnuaesu
(Version) vuindurugudnatandsiasiusie Tight Buffer Tube 900 um Winfuiilei3oy

AauURM1aNAYe9a18 Armoured Round Type 11%@@93U LitoARLGanIuilangauian

Support Strand (7/0.4 mm) Support Strand (7/0.4 mm)

Web Web

Optical Fiber Optical Fiber

Tight Buffer Tube Tight Buffer Tube

Strength Member

Strength Member
(Aramid Yarn 2 Layer)

(Aramid Yarn 1 Layer)
Spiral Steel pipe Spiral Steel pipe

Outer Sheath Outer Sheath

(A) (B)
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(A) wag Version 2 (B)

AMUsENaUN 4. Auluualy Armoured Round Type Version 1

@UAULUUA1E Armoured Round Type Version 1 wag Version 2 ANANATII1UIU
Aramid Yarn 1 kag 2 9u A18uanvieyusie Spiral Steel Pipe #8m310 Stainless Steel 4n3A

SUS304 ilaunuisn1suen Spiral Steel Pipe 99ningsuisdiye) asil



Suanldlufinatuduisnausevats Armoured Round Type seyUseinamildu
nduiisauaueen Wluilantunariwuineeniudaeg suldnrueiidesnis Ay
amUsznaudl 5.(A) wakafintuaeszerdug mszanansofsauiueenldine anduldlieds
Spiral Steel Pipe lgnaonuagldanuinunauda Spiral Steel Pipe Tu1nenaniu au
amUsnaudl 5.(0) neuldilefa Spiral Steel Pipe pon a¥ldiunuans Tight-Buffered Fiber

YUIALFUEUANENA1E 900 manun1nUsENauRl 5.(D)

© (D)
amUsenaudi 5. 35nsden Spiral Steel Pipe ¥89&18 Armoured Round Type

nageUFULUUATY Armoured Round Type Version 1 uay 2 tileiIeunmuan(
ynanavasand Armoured Round Type Version 1 ua 2 flassaduuulvmimngauiian sislu
FumATaRazIIAT HANIINAADUTILTIRY ANLNINTEIL VLA Aledl OES-004-049-03 48 5.1
NAFBUNITTULTIAT (Tensile Loading) 71 800 N. saiiias 5 uit nieuinarmnuUasuuias

vosdryeaugaydeiiinTu AnisidsunUasdeslaiiiu 0.1 dB.

AMNUTENBUN 6. NAADUNITFULIIAYAI Armoured Round Type Version 1 wag 2



ﬂ'wmmLU?iEJuLLiJaasummsqﬁgL?ﬁWNLLﬁ@(Loss) @18 Armoured Round Type
Version 1 (Aramid Yarn 1 %u) Toernsaaoudygrauasls 0.01dB. @y Armoured Round
Type Version 2 (Aramid Yarn 2 ) Tamnsaanaudygiauald 0.08dB. (Wmsgiuivua
liiAu 0.1dB.) wan1amadeuriuNInsgIuiismuni 2 Version wiiiloFeuifiundaane
Armoured Round Type Version 1 714 Aramid Yam 2 %”’u Uo9Au Tight-Buffered Fiber uag
PIgFuksenazinnaudminnd

sendrufiudeyanisldauans OFC Round Type fiansagniufindeinieans
Support Strand 7 1 vuadusUARgNaIawsazidl 0.4 mm sessumuuulaTIaT AT eLaY
8 Had1533Uayan15l4au OFC Round Type nraauty uenandgmidniiaunzaly OFC
Round Type $13adeviy Faseiymmsindldiny

nanfen1sindlfaugunsnifuiaais OFC Round Type seuinsthaaviedeu
W191A15 vua.7iledt 19 Dropwire Clamp ve4d18 Dropwire Copper Lilasa1nuuinaiy
Support Strand 1x1.2 MM YUIAEURNIUAUINATINYIAUAD 1.2MM. #aINNITERUAY
Algaukazn1TiaTenTiniu Jgynii1agunannaie OFC Round Type S Uszneu
fluane Support Strand 7x0.4mm. 8anguAI1@18 Support Strand 1x1.2mm. vinlviane
Support Strand 7x0.4 mm. AaT8@I8NIN Dropwire Clamp fiodlt Cable Ties $aLaTu

FuulasinsisenditasAnunasuidamdnifaunzans OFC Round Type waw
Jaymnisindalderuain OFC Round Type Aaieiisanain Dropwire Clamp Tnouiy
NaapUTaLAlUTULNEUNITTULTIANANY Support Strand 7x0.4 mm. fuale Support Strand
1x1.2mm nsdwdsuannata 7 dufindernnduainduiion aensenusenisuussimiels

(ﬂJmmLé’umu@uéﬂaNmaﬁqaawﬁmmﬁuﬁa 1.2mm.)

5.2.3 Armoured Round Type Version 3

PNNANITNAFDULAZNAABILTI A Armoured Round Type W 2 Version i1y
finnAdelsusuasudeivun auaidinavadeliaonndesiunislidau dunumsudnile
Wisuiiguusiag Version dosdisuyuigaliulszifundn

@18 Armoured Round Type Version 3 lassasnaduloniazieriumelans Spiral
Steel Pipe W&n31N Stainless Steel N7 SUS304 tduaInsuksevuin 1X1.2 mm. awuldian
LSZH (Low Smoke Zero Halogen) 1ufu Laz#edeans Armoured Round Type ag19.du
7114n1537Armoured Optical Fiber Drop Cable (Armoured Round Type) (Armoured Optic
Drop Wire for FTTx (Round Type) 1-2F)” veiSendwin Armoured Round Type



Support Unit (1 X1.2 mm)

Web

Optical Fiber

_ Tight Buffer Tube

—— Strength Member
(Aramid Yarn)

Spiral Steel pipe (SUS304)

Outer Sheath (LSZH)

AWUsENaUN 7. AulluUaIy Armoured Round Type Version 3

AwUsznaul 8. @1e Armoured Round Type Version 3 AULUUNNAaslgaunIngu

Uszaualiussniisanlasin1sideans Armoured Round Type idanandunuy
MNUsEWERIT 3 U3t ndnuasdwunuunageulufeosu fifinismaaeuvesduuinsnadey
uazaUIBy dn1duuinnIsy Aledl nan1mag@eauane Armoured Round Type Version 3 ¢y
17557 VLA 7lef OES-004-049-03 4/ 5.1 NAdoUN1TIULIIAT (Tensile Loading) 71 800 N.
foiflas 5 wnd W%J@ui’whmmLU?SuLLUaamaqﬁmmwmq@LﬁaﬁLﬁmﬁu INAINITAANDUF YY1
wasle 0.02dB. (wmsgruimualiiiv 0.1dB.)

ﬂ’]W‘J’JEJFi’]ﬂ’J’liJLU%UuLLanaﬂmigiyL?iEJVI’NLLm(LOSS) @18 Armoured Round

Type (Wasgrunmualiiiv 0.1 dB.)

® Version 1 (Aramid Yarn) daA1n1sanneudaygiauasle 0.01dB. Support

Strand 7x0.4 mm.

® Version 2 (Glass Yarn) TaA1n1sanvieudeyyiaasla 0.08 dB. Support
Strand 7x0.4 mm.



® Version 3 (Aramid Yarn) TaAinsanneudagiaiasta 0.02 dB. Support

Strand 1x1.2 mm

anelnsensideilaznaassitans Armoured Round Type Version 3 Tasea3ns
Josiudniinunendnainlanevieriu(Spiral Steel Pipe) #&90 Stainless Steel 1A SUS304
Gumesuussnun 1X1.2 mm auald¥ag LSZH (Low Smoke Zero Halogen) naasfinsiild
uaeausieiAuioya Ussiiunanisldiuneusenifudermuauildnuaely vniled
wEaussdosgrafunienisinans Armoured Optical Fiber Drop Cable (Armoured Round
Type) (Armoured Optic Drop Wire for FTTx (Round Type) 1-2F)” wael3unawin Armoured
Round Type

amUsEnaud 9. %umuﬁ:m Spiral Steel Pipe 489618 OFC Armoured Round Type 1F

fiusiuans Armoured Round Type Liaustsruaunisudnegiivuaunisviesiu Spiral
Steel Pipe Janiviosiuld Staintess Steel 1nsa SUS304 auawdsznoud 9. dosindulonia
thuasludrtunouvioriun ilesininalulad didundn fasidldsuarutunammamsiidy
Anuatesilundn

Gumum'il,awwﬁaﬁ:u Spiral Steel Pipe 9®83%&18 Armoured Round Type 1,000
s THhainsuan 24 alus (10de 41.66 was/dalus) Wesanauarsiunatuanuaios
V8alATIVIABUTIAN

v filefl Uszgndineluladfunldon annsouddaminisauneldifou 100
% wiliianuunsnasrenagndidesald faduans OFC Armoured Round Type Fatiulday

o Munidymdnddaunzasen smunzaundt (Teyaangnin Yuiun1svesiuy Spiral Steel

£ a

Pipe Tanivievidly Stainless Steel in3A SUS304 HEnantioysne)
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Not to Scale
Suspension Unit Optical Fiber Spiral Stainless Steel Pipe

i $1.2 mm Messenger Wire

Tight Buffer Tube

Armoured
( Spiral Steel Pipe)

Optical Fiber

Strength Member
(Aramid Yarn)

Sheath Tight Buffer Tube

~6.5 mm

3.5+ 0.2 mm |

amUsznauii 10. aneviintostudnitaung OFC Armoured Round Type 1F

@e OFC Round Type wiatostudninaunslnssadradfislans vioru(Spiral Steel
Pipe) W8M91N Stainless Steel 1A SUS304 L@UaIATULTE (Suspension) AMNLANIUIA 7X0.4
mm 18y 1X1.2 mm awulddan LSZH (Low Smoke Zero Halogen) A mUsENRUR 10.
neléde “Armoured Optical Fiber Drop Cable (Armoured Round Type) (Armoured Optic
Drop Wire for FTTx (Round Type))”

6. NAABIAAAIEIY Armoured Round Type

Nan13An®1a@18 Armoured Optical Fiber Drop Cable (Armoured Round Type)
vaglassain naaguluviesufiinisans Armoured Round Type lassafisiinanainlans
VievuanuazioaUTe Spiral Steel Pipe tiialanendnann Stainless Steel 15 SUS304 Auuy

TduaINTULTIVLIA 1X1.2 mm. audulddan LSZH (Low Smoke Zero Halogen) sz auign

A AUV UNHIUNNAFDULTBIAUNARDIPARINIAGUIL
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@18 Armoured Round Type 518821880 1ulATIAT19919AU

AMUsEnaun 12. @1 Armoured Round Type Aasialdsilununiidemdninauns

HAN1INAaBIARRAIENE Armoured Round Type Al uuluwnunTsming1vys wus
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funfeaaduseangy svuznaeTnUszanad 300,000 w3 (Fuaz 1,000 Wns)
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=

ngd

(%
o

q
quit 2. Aesaaneiunniidamdnitaung wadwnelns1siu gunetulds 81ne

f
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NundsninlndiAesdnuszanad 100,000 was (334 400,000 LUAT) T8888MABDY
Ansdldanunnsindszana 12 weu Jymdnitauwnzansvuadnvualy 100 % lavaguna
N15MAADIARAIA1E Armoured Round Type 328118 1aa94 12 1hau @18 Armoured Round

Type a@ansadosiudaidaunzla 100 %

7. agUnauasdaiauauue
anensluenaisiassasedesiudninaunendnainlanevieviu(Spiral Steel Pipe)

HAN91N Stainless Steel 1N5A SUS304 tdUaINTULIIVUIN 1X1.2 mm. awulddag LSZH

(Low Smoke Zero Halogen) wieudsieatafunenisians Amoured Optical Fiber Drop

Cable (Armoured Round Type) (Armoured Optic Drop Wire for FTTx (Round Type) 1-2F)
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N39138N&U31 Armoured Round Type wan1svaassiaasldeuassdiliinedymdninaung
anelaLda FULUY

ioen vue filedt Lifilsseunanansnda OFC ?Nié’ﬂizmumuﬁuﬁﬁmﬁﬂuq
fitu vue.fleft 9aAdelulasens sl
1) Usenlnliues eavda aeufiifiadu sadm (FOCOM)
2) USHW wodnsn meuiadiad lwesid (ASTRA)

3) USWW 18d 13 W welulag 910e (SJP)

Han1IAaedtuieIUuiinisuaznnauInans Armoured Round Type fiusuulu
waiufifminsys uwsiuiidadafuaeangy szoznisatssaudszanm 400,000 WA
svevamaaewRaRdduA TSz 12 deu Jymdaitaunzaevumdnmunll 100
% lnwasunanisnaassindsas Armoured Round Type s¢811a1mAa8Y 12 Wou a1e
Armoured Round Type anansatasiudainaunzla 100%
$iuvuans Armoured Round Type iffousisuuaunisudnogfivuaunisviesiu Spiral
Steel Pipe Yanfivievialld Stainless Steel insa SUS304 Fanaliladiidundnsusidldituay
fuaamanmsiidiuaanaiendundn vuaunisianizesiu Spiral Steel Pipe ¥03a1e
Armoured Round Type 1,000 tns Miain1snda 24 $1Tas (1ade 41.66 was/alaa) Fa
d18 OFC Armoured Round Type sasldom ar fuiviidamdnitnunzase

Tngagunansinseidam AnwilumalasfndoneenuuugUnsalfianyasn
Tty nansmisinauldmudmeiiimn asdnauenansaidunulimienud
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