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L&l néi ddu

TCVN 11298-1:2016 dwgc xay dyng trén co s& cac khuyén nghj
G.651.1:2007, G.652:2005, G.657:2006 cla ITU-T va IEC 60794-
2:2005.

TCVN 11298-1:2016 do Vién Khoa hgc ki thuat Bwu didn bién soan, B3
Théng tin va Truydn théng G& nghi, Tdng cuc Tiéu chudn Do lwdng
Chét lwgng thdm dinh, B3 Khoa hoc va Cdng nghé cdng bé.



TIEUCHUAN QUOC GIA TCVN 11298-1:2016

Mang vién théng - Cap quang boc chit dung trong nha - Yéu céu
ky thuat

Telecommunication neiwork - Indoor Tight Buffer Optical Fiber Cable - Technical
requirements

1 Pham vi ép dung

Tigu chudn nay qui dinh céc yéu clu k¥ thuat cho c4c san phdm cap quang theo cdng nghé boc chét
dugc lip d4t trong nha.

2 Tailigu vién din

Céc tai lidu vién din sau day |a can thiét d ap dyng tiéu chudn nay. Déi véi c4c tai ligu vien dan ghi
nam cdng bé thi &p dung phi&n ban dwgc ndu. DSi vai cac tai ligu vién din khong ghi nim cbng bé thi
&p dung phién ban m&i nhit (bao gdm ca cac sira d@bi, bb sung).

TCVN 6613-1-2 (IEC 60332-1-2), Thir nghidm cap didn va cap quang frong didu kién chay - Phan 1-2:
Thir nghiém chay lan theo chidu thing ding dbi v&i mot day b6 cach dign hodic mdt cap — Quy trinh
rng v6&i ngudn chay bang khi trd.. trwére khi cé cbng suét 1 kW.

IEC 6079'4-1-2, Optical fibre cables - Part 1-2: Generic specification — Basic optical cable test
procedures (Cép s¢i quang - Phdn 1-2: Quy dinh chung - Céc thi tyc thr nghiém cép quang co bén).

3 Thuat ngi¥, djnh nghia va chir viét tat

3.1 Thuét ngir, djnh nghia

Tiéu chuin nay st dung cac thuat nglr va dinh ngha sau:
311

Biing théng ciia s¢i quang (bandwidth)

DAl tin s6 duwgce tinh tiv 0 d&n tAn s8 ma tai 36 ham truydn dat biing co s& clia soif quang gidm o gia
trj -3 dB so v&i ham truydn dat tai tn sé 0 Hz, dbi véi chidu dai sgi 12 1 km.

31.2
Bwée séng cét (cut off wavelength)

Bude s6ng ma tai nhirng buée séng Ién hon né thi ty sé gitra cong suét toan phadn va cdng suét mode
cor bén s8 giam nhd hon mat gia tri nhat dinh. Gia trj nay dwgc chon [ 0,1dB cho doan s¢i ¢ chidu dai
lA2m,

Theo dinh nghfa nay th) tai budc séng cét, suy hao mode LP4; ciia mau thir 13 19,3 dB.
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C6 hai loai burére séng cét:

Buwéc séng cét A, dugc do trén mot doan soi ngén chura boc cap (méi chi c6 I6p vo so cp - primary
coated);

Buwéc s6ng cit A duge do trén soi da boc cép trong didu kign khai théc.
3143
D§ khong tron ddu ciia 16i (non-circularity of core)

Chénh l&ch gitra dwdrng kinh ciia 2 vdng tron dwoe diing d8 xac dinh viing sai s cho phép cia 16i cho
duwdng kinh 131.

31.4
D§ khéng trén ddu ctia vé phan xa (non-circularity of cladding)

Chénh I&ch gitra dwdng kinh clia 2 vang trén duwgc ding d8 xic dinh viing sai s cho phép cia vd chia
cho dwéng kinh vd phén xa.

3.1.5
Db mé s6 (numercial aperture — NA)

Sin clia mot nira géc & dinh ciia hinh nén 16n nhét 1 tét ca céc tia trong hinh nén d6 déu c6 thé di vao
ho#c di ra khdl 161 s¢i quang, nhan véi hd sb chiét suét clia mdi trwdng chira hinh nén dé.

3.1.6

Bwirng kinh 18l (core diameter)

Pudng kinh clia vong trdn dugc ding dé xac dinh tm cta 16i.
317

Bwéng kinh ngoai (outer diameter)

D

Pwérng kinh ngoai clia 16p vd béo v& ngodi cling clia cap quang
3.1.8

Buwdrng kinh tnrérng mode (mode field diameter)

Gié tri ctia pham vi phan bé truwdng dién tir ngang clia cic mode trong mét cét cha soi va dwgc dinh
nghfa theo phan b cwdng dd tredng xa F?(0) theo bidu thire sau:



TCVN 11298-1:2016

1w
<1

[ !

2| #2igisin Gcos HE

[y
3
]
¥ .
| 3
v
© s 33

Y =
?F’[Sisﬁﬁécos&w

0

frong dé: B 12 gbc tredyng xa

319

Lép vo boe chit (tight buffer)

Lép boc dém s¢i quang ndm phia ngoai 16p vd so cip clia sei quang.
3.1.10

Buwérng kinh 1é&p vd boc chét (tight buffer diameter)

b ,

Bwérng kinh 16p vd boc chit cta s@i quang.

3.1.11

Pworng kinh vé phén xa (cladding diameter)

Puwdng kinh clia vang tron dwgc ding dé xac dinh tam clia vd phan xa.
3.1.12

Hé sé suy hao (attennuation coefficient)

Suy hao duge tinh trén mdt don vi chidu dai.
—10log m[%]

a= dBlion

z

trong d6: P(z) 1a cong suét quang tai khcﬁng céch z (km) tinh theo doc sgi
P(0) 14 cBng suét quang taiz=0

3.1.13

Hé sb tan sic (dispersion coefficient)

Tan séc tinh cho mot don vi bd réng phd clia ngudn phat va mdt don v chidu dai clia sgi va thudng
tinh bdng ps/(nm.km).

T4n séc I hién twgng dan xung anh sang truydn trong sgi quang do vén téc nhém khéc nhau clia cac
bwéc s6ng khac nhau chiva trong thanh phan phd clia ngudn phét.
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3.1.14

Lol (core)

Phan trung tam clia s¢i quang ma phén Ién cong suét quang dugc truyén trong 66.
3.1.15 _

Sai s dwéng kinh 161 (core diameter deviation)

Sai léch gitra gia trj danh dinh va gia trj thyc clia dwérng kinh I5i

3.1.16

Sali s dwdng kinh vé phan xa (cladding diameter deviation)

Sai |&ch gilra gia tr] danh djnh va gia trj thye clia wdrng kinh vd phan xa.

3.1.17

Tam ciia 16i (core centre)

Véi mot mat cit ngang clia sgi, tam clia [6i 1 tdm clia véng trdn vira khit nhét véi gidi han ngoai cling
cla ving 16i.

3.1.18
Tam ctia vé phén xa (cladding centre)

Véi mot mét cét ngang clia s@i, tdm clia vo phan xa la tdm cla vang trdn vira khit nhét véi giéi han clia
vd phén xa.

3.1.19
Viing 15l (core area)

D6i v&i mdt mit cit ngang clia s@i, viing 16i 1a viing nhd nhét bj giéi han bdi tap hep cac didm c6 hé sb
chiét suét n, (khang tinh dén bt ky sy dot bién ndo cilia hé sb chiét suét sgi).

N3 = na+Kk(ny - ny)

Trong dé:

nq:Ha sé chiét suét cyc dai chia 15

ny:hé sé chiét suét clia [6p vé phan xa

k: héing s thuéng c6 gia trj 0,05 (néu khéng ¢6 céc qui dinh khéc)
3.1.20
Vo phén xa (cladding)
Phén ngoai cling c6 hé sb chiét suit theo mit cAt ngang clia sei 1a khdng ddi.

8
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3.2 Chirviét tat

PMD T4n s&c mode phan cyc Polarization mode dispersion
PMDq Tham s6 théng k& v& PMD clia tuyén

4 Yéu clu ky thuat

41 Yéu clu dél v&i sqi quang

Cép s¢i quang boc chat ¢6 thd sir dung céc loai s¢i quang don mode va da mode. Cac loal s¢i quang
nay phai tuin thi cac chl tidu ki thugt ndu trong Phy lyc A.

4.2 Yéu cdu v8 truydn diin a8l v61 cap soi quang boc chit

Cép sgi quang boc chiit phal tuan thi c4c yéu ciu v8 truydn dén déi véi cap quang ¢b sir dyng c4c loai
s@i quang néu irong Phy luc A.

4.3 Yéu ciu déi véi cdu triic cp sol quang boc chit

C4u trlic cap quang bgc chit bao gdm céc phén ti¥ chinh 12 céc sgi quang véi lép vd boc chit cb thd
dugc nhém thanh céc don vi cép cho trudmg hep nhidu sgl, 16p sgi gia cwrdng, 16p vd bio v& ngodl
cling, ngoai ra con cb thd c6 sgi b6c, phin tir gia curdng trung tam va cac lop bao vé khac. MOt 86 vi
du cdu tric cap cu thd xem Phy Iyc E.

4.3.1 Yau cu bl vél 16p boc chit
- Sl quang phai dugc boc bdi mdt Iép va boc chit 1am tir mdt hodc nhidu Iép vat ligu polymer.

- Lép vb boc chiit phal @3m bdo cé thd dB dang tach khdi I&p vd so cép ciia sl quang khi tach véi
chidu dal tir 15 mm dén 25 mm ma khong gy &nh hudng dén s¢i quang.

- Dudmg kinh I6p vd boc chit 1A Dy = (800  50) um hodic Dy = (600 £ 50) pm.

LI i
(core)
Lop vd sorchp
(soft coating)
Lép & .
phéin xa L&p boe chit
(cladding) {tight buffer)

R

Hinh 1 - Céu triic co bin ciia s¢1 quang vél Iép bec chijt
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4.3.2 Yéu clu dél v&l céc don vi cap

Déi voi cap nhidu sgi (sb s¢i I6n hon 24) hodic nhidu loal s¢i, cac s¢i quang boc chit cin dugc
nhém thanh céac don vi cap.

M&i don vi cap chi chiva mét loai si quang (sgi don mode ho3c mét loal sgi t_!a mode). S8 lugng
s¢i quang trén mdt don vi ¢4p do nha sén xuét quyét dinh ho#ic theo y&u cu clia khéch hang (vi
du 6, 8, 12, 18, 24).

Mdi don vi cap ¢6 vd boc bao vé rigng bao phii b&n ngoai d& bao v& s¢i quang khdi nhirng tac
ddng co hoc va nhirng anh hurdng clia mdi trwémg bén ngoai trong qua trinh bao quan, 1&p dat va
khai thac.

Vd boc ngoai don vi cap khdng dugc c6 chd néi dd tranh bj nit, thing, phdng rdp va céac hu
héng khac. L&p vd ngoai phai d3m bdo d8 nhén phi hop cho I4p dit.

Vb boc ngoal don vi cép phai co .dﬁ day ddng nhit. D& day cla I&p v6 boc phai di d8 bdo vé soi
quang va dap trng dwgc cac phép thir v& d6 bdn co hoc, c6 kha nang chiju nhiét trong suét thor
gian str dyng cép.

4.3.3 Yéu clu ai véi I6p sgi gia cwdng

Phan tir gia cerdrng chinh clia cap sgi quang boc chit 14 cac 16p sgi gia cwdng. Céc soi gia cudng
dugc tha doc theo chidu dai sgi quang boc chit (tredng hep cap it sgl, sb sgi < 4) hodc bén xoén
éc xung quanh céc s¢i quang boc chit (trrémg hep cap nhidu sgi) d& dam bao sgi quang khéng
bj céing qué giéi han cho phép trong didu kién van chuyén, 1&p dit va khai thac.

DPam bao dd mém déo cin thiét d& tao didu kién cho viéc van chuydn, 14p dat, khai thac.

Vj tri 16p sqi gia cwréng: phy thudc vao tirng cdu tric cap. Mot sé vi du cy thé adi v&i tirng loai
cap xem Phy luc E.

Bot khéng ddc va khdng gy dj ng cin dwgc sir dyng cho sgi gia cwdng ddm béo viéc dé dang
béc tach ching khéi soi quang va l&p vd bdo vé cap hodic don vi con ma khang Iam hdng tinh
chét clia s¢i quang va 16p vo.

4.3.4 Soibéc va phin tir gia cwéng trung tim

10

Sgi béc c6 thd dwee str dung A3t sat 1&p vé ngoai cling clia cép dé& d& dang thyre hign béc tach vo
boc ngoai cling.

Céap s¢i quang boc chit c6 thd c6 phan tir gia cwdng trung tam d& dam bao sgi khdng bj ciing
qué gi&i han cho phép trong didu kién van chuyédn, 1p d3t, khai thac. Phdn tir gia cwdng trung
tam c6 thd dwgce 1am tir vat lidu kim loai hoc phi kim loai. Phan ti¥ gia cwdng trung tAm cin trdn
ddu doc theo chidu dai clia cap @ dam béo tinh ddng tam clia cap.



4.3.5 Yéu ciu d6i vél 16p vd bio vé ngoal ciing
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- Lé&p v6 ngodi ciing phal bao vé& dwece 161 cap khdi nhitng tac ddng co hec va nhitng dnh huéng

clia moi tredng b&n ngoai trong qua trinh van chuyén, lwu kho, [4p dit va khai théc.

- L&p vb ngoai cing phal dwgc lam tir vat lidu dam béo yéu ciu v3 an toan chay nd, c6 89 bén, kha

n#&ng chiu nhiét cao.

- Lép vd ngoai ciing khdng duwgc cb chd néi 8 tranh dugye cac vét nit, I8 thing, 16p phdng rgp va

c4c her hdng khéc. Chidu day clia I&p v boc tily thudc vao dwéng Kinh ngoal cla cép.

43.6 Ydu clu dél v&l céc I&p vo bao v§ khac (ndu cb)

- Trong tredmg hop cb yéu cAu cha khach hang, cép c6 thd 6 thém Iop bao vé chéng dm, chéng
thAm (c6 tha sl dung sgl/bdt chéng thdm xen gitta lép sgi gla cwdng) hodc chéng con triing gim

nh&m.

- Lép béo vé bd xung nay cb thd 1am tir vat lidu kim loai hodic phi kim loai, cb cAu tric lién tyc quén

doc theo chidu dai cap.

4.3.7 Yéu cdu v3 ban kinh cong nhé nhét

Ban kinh udn cong t8i thidu phai dép (ng durgc y8u cu nhwe dwa ra trong Bang 1.

Béng 1 - Ban kinh uén cong nhé nhit

Bén kinh cong nhé nhét

Khi hoat dng

Khi 1dp ait

10xD

20xD

CHU THICH: D: Buéng kinh ngoal clia Iép vé bo v ngodl cling clia cap.

4.3.8 Yéu cdu v nhén dang

- MAu séc clia Iop v& boc chit, Iép vd céac don v cap, 16p vé ngoal ciing bdo v c&p cin rd rang va

dé nhén dién.

- Déi v&i cap nhidu sei, yau cAu 1&p boc chit dugc danh diu ma mau theo s thir ty d3 thudn t8n
va tranh nham I4n trong Iép A3t va sir dyng.

Béng 2 - M3 mau sir dung cho 16p boc chit

Thir tyyr soi Mau sir dyng
1 Xanh da tr&i (blue)
2 Cam (orange)
3 Xanh 14 c8y (green)

11
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4 N&u (brown)

5 Xam (gray)

6 Tréng (white)

7 D6 (red)

8 Ben (black)

9 Vang (yellow)

10 Tim (violet)

11 Hang (pink)

12 Nuw&c bidn (aqua)

13 Xanh da tr&vi soc den (blue with black tracer)
14 Cam sgc den (orange with black tracer)

15 Xanh la cay soc den (green with black tracer)
16 Né&u sgc den (brown with black tracer)

17 Xa&m sqc den (gray with black tracer)

18 Tréng soc den (white with black tracer)

19 D4 sqc den (red with black tracer)

20 Pen s¢c den (black with black tracer)

21 Vang soc den (yellow with black tracer)

22 Tim sgc den (violet with black tracer)

23 H&ng soc den (pink with black tracer)

24 Nuérc bién soc den (aqua with black tracer)

CHU THICH 1: Trwérng hop céip c6 s lwgng soi nhd hon 24 thi thee by ma mau vin khéng thay dél.

CHU THICH 2: Soc mAu cin nhin rd trén ndn mau cia sei.

- Déi voi cap nhidu soi cé cac soi dwge nhém thanh cac don vi cap, yéu ciu &p v cac don vi cap
cAn dwoc danh ma mau v2 danh sé thir tyw @3 thuan tién cho viée nhéan dang va trénh nhdm 1&n
trong 14p dat va s dyng.

- Ma mau cho don vj cap dwgc quy dinh tai Bang 3. Cac don vij cap ciing mau duge danh sb they
ty nhan dang. Sé thr tw nhan dang nay cin dugc in 13p lai ¢'ng véi m8i doan chidu dai cap quy

dinh b&i nha san xuét.

12
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Bang 3 - Mau quy djnh cho Ié&p don v cap

Loai sgi Mau sir dung
Pon mode Vang (yellow)
Pa mode (62.5/125 pm) Cam (orange)
Pa mode (50/125 pm) Nuwéc bién (aqua)
Bon vj cap khdng c6 sgi (dy phang) Tréng (white)

4.3.9 Yéu ciu v& nhin cdp

Cap quang phai ghi nh&n d& dang phan biét bing mét thwdng véi céc loai cap khac bing cach

ghi nhan 1&n vd clia cap. Phwong phéap ghi nhan théng thuéng 13 khéc ndi, in chim, khéc néng va
in trén b& mat.

Nhan c6 thd trinh bay thanh 1 dong hodc 2 dong. Loai 1 déng phai duwrge trinh bay doc theo chidu
dai clia c4p. Loai 2 ddng du’qc- trinh bay thanh 2 déng déi xirng qua dwéng tdm cap va doc theo
chiéu dai cla cap.

D0 bén chju mai mon clia nhan phai tudn theo phwong phép thir & Phy lyc D.

Ngi dung nhan loai m§t dong phai git dwere do rd nét sau khi thir nghiém véi s chu ky quy dinh.
Déi v&i nhan loai 2 dong, thir nghidm dd bdn chiu mai mdn chi cin thyc hién trén mdt déng nhan.

Nhan cap phai ghi rd cac thong fin sau: Tén nha san xuét, ngay san xuét, sb luvgng soi, loai sg¢i,
mirc d9 chéng chay, va ghi danh du chidu dai cho m&i 1 m cap.

Cac thdng tin khac yéu clu c6 trong ndi dung nhan cap c6 tha thda thusn gitra nha san xuét va
khach hang.

CHU THICH: Trong nhrng didu kién nhét dinh 49 bdn cla nhan ¢6 thd b] tic ddng bdi hoa chit, btre xa clia tia cye tim (UV)

va nhigt. Anh hwémng clia nhén trén v boc co thd 1am anh hwréng dén tinh n&ng ciia vd boe nhwr net do *ng
suét clia mél trvéng, 49 bén kéo va a6 gian dai khi nit.

4.4 Chitiéu v& d bdn co hgc cho cap

CHU THICH: Suy hao dugc col 14 khéng thay a8i khi @8 ting suy hao khéng vugt qué 0,1 dB,
441 Kha nidng chju nén

Cap sau khi kiém tra kha n#ng chju nén theo phép thtr & B. 1, Phy lyc B phai ddm béo:

S¢i khdng bj dirt, gay, vo cap khdng bj hdng.
Suy hao khéng thay déi.

13
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4.4.2 Khaning mdm déo

Cap sau khi kiém tra kha nZng m&m déo theo phép thi¥ & B. 2, Phy luc B, phdi d3m bao:
~  Sqikh8ng bj di¥t, gy, vd cAp khéng bj hdng.
- Suy hao khdng thay d8i.

4.4.3 Kha ning chju uén cong

Cép sau khi kidm tra kha niing chju uén cong theo phép thir & B. 3, Phy lyc B phai d3m béo:
- Solkhéng b] acrt, gay, vd cap khong bj hdng.
- Suy hao khdng thay déi.

4.44 Kha ning chju ubn cong I3p lal nhidu I1An

Cap sau khi kidm tra kha naing chju uén cong theo phép thir & B. 4 , Phy lyc B phéi dam bao:
- Sgikhdng bj auet, gay, v cép khdng b| hdng.
- Suy hao khéng thay ddi.

44.5 Khi ning chjuva dip

Cap sau khi kiém tra kha nang chju va dap theo phép thir & ,B. 5, Phy lyc B phai dam béo;
- Sei khéng bj dtrt, g8y, v cap khdng bj hdng.
- Suy hao khong thay abi.

4.4.6 Kha niing chju Iyc xoén

Cép sau khi kidm tra khd néing chju e xon theo phép thir & B. 6 , Phy lyc B phal dam bao:
- Sgikhéng bj ddt, gay, vo cap khodng bj hdng.
- Suy hao khdng thay déi.

44.7 Tal kéo ciing

Cép sau khi kidm tra kha n#ing chiu tai kéo cang theo phép th& & B. 7, Phy lyc B phai dam bo:
- Sgikhong bj dirt, gay, vo cap khdng bj héng.
- Suy hao khong thay dbi

4.5 Cac yéu cdu ky thudt lién quan dén didu kign méi trrdomg

451 Nhi§tdé

Cép sau khi thi trong budng nhiét v&i nhiét 6 thay ddi trong khoang tir -30 °C dén +60 °C theo phép
thtr & C. 1, Phy lyc C phai d&m b3o d& ting suy hao clia s¢i trong suébt chu trinh nhiét khéng dugc
vugt qua 0,1 dB.

14
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4.5.2 An toan chay nd

Trong cac cin hd cling nhw trong céc tda nha, d& dam bdo an toan chay nd, cap s¢i quang boc chit
néu str dyng trong nha phai d4p (rng 2 y&u cAu chi yéu. Thir nhét, cép va céc thanh phén céap phai
duoc 1am tir vat li8u c6 d3c tinh chéng chay. Th hal, néu cép va céc thanh phan cép bj chay thl khdng
dugc tao ra khi ddc va khéi. Sy lan truydn ngon Itra phéi ddm béo theo IEC 60332-1-2.

4.5.3 Bao vé tir con trung va loal gdm nhém

Kich thirérc nhd clia cap boc chat va méi tredng 13m viéc trong ciin hd va tda nha khién cap d dang bj
cdn triing va loai g&m nh4m t4n cong. Vi véy c4c gidi phap bdo v& hidu qua va phi hep cin dwgc cung
cAp. C4c thdng tin chi tiét khac cé thé tham khao khuyén nghj ITU-T L.46.

Céc gidi phap bao va higu qua c6 thé 1a ding I&p bdo v& kim loai hoc phi kim loai.

15
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PHY LUC A
(Quy dinh)

Chi tidu k¥ thudt cap quang

A.1 Chi tidu ky thuat cap s¢i quang da mode (ITU-T G.651.1)
Bang A.1- Chi tiéu ki thudt cap s¢l quang da mode (ITU-T G.651.1)

Céc thugc tinh sgi
Tham sé Chi tiét Gl tr}
Danh dinh 125 pm
Buwérng kinh v phén xa Saisb 2 pm
Danh djnh 50 pm
Buérng kinh [Gi
Saisé +3 pm
Sal s8 d8ng tam gitra I5i va v& Gia trj cuc dal 3um
D khéng trdn d&u clia I5i Gia trj cwe dal 6%
D6 khéng trdn ddu clia vd Gia tri cyc dai 2%
Danh dinh 0,20
Do md sb
Sai sb +0,015
Bén kinh 15 mm
Suy hao uén cong $6 vong cubn 100
(CHUTHICH 1, 2) Gié tri cyc dal tai 850 nm 1dB
Gié tr cye dai tal 1 300 nm 1dB
Ung suét kéo Gia tri nh& nhét 0,69 GPa 1!
Tich 9 1ong bing thong — chidu dai | G4 tri nhd nhét tal 850 nm 500 MHz x km
mode Gi4 tri nhd nhét tai 1 300 nm 500 MHz x km
Aomin 1295 nm
H® sb tan séc Aomax 1340 nm
(CHU THICH 3) Somax V1 1295 € A< 1 310 nm < 0,015 ps/nm? x km

Somaxv6i 1310 S 2 < 1340 nm

<375x (1590 - Ag) x 10
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psinm®x km
Céc thude tinh cép
Tham sé Chi tiét Gl trj
Gi4 trj 16m nhét tai 850 nm 3,5 dB/km
Hg sb suy hao Gia tri I6n nhét tai 1 300 nm 1,0 dBfkm

CHU THICH 1: Trudmg hep sir dung s¢i quang da mode khang theo chudn ITU-T G.651.1, gié trj suy hao udn cong cé thd
duge xdc dinh theo 1EC 60763-2-10.

CHU THICH 2: Cho thiy nghism kiém tra gi& tr] suy hao ufin cang, ede didu kién clia vigc dura tin higu vao sql quang duge
quy dinh trong IEC 61280-4-1 cAn phai duge sir dyng.

CHU THICH 3: Hé s4 t4n s&c trong trurdmg hop kém nhét (vidy So= 0.09375 ps/inm? x km & Ao = 1340 nm hay So=
0.10125 ps/nm® X km & Ao = 1320} 1 -104 ps/nm? x km .

(*) 1 GPa=10,1972 Kgiicm® gén bdng 1000 N/mm?.

A.2 Chi tldu k¥ thudt cép s¢l quang don mode (ITU-T G.652)
Bang A.2- Chi tidu k¥ thudt ¢dp s¢l quang cép don mode (ITU-T G.652A)

Tham sb Chi tiét Gla trj
Céc thugc tinh sgi
Buéc sbng 1310 nm
Dai gla trj danh dinh 8,6-9,5 pm
Buwrirng kinh tnréng mode
Sai sb £ 0,6 um
Gié tri danh dijnh 125 pm
Burdrng kinh vb phén xa
Saisb +1um
Sai sb dbng tam clia 16i Gia trj cyrc dai 0,6 pim
B khong trén ddu clia vo Gié tri cye dai 1%
Buéc séng cét Gi4 tri cyc dai 1260 nm
Ban kinh 30 mm
Sb vdng cubn 100
Suy hao uén cong ’
Gia trj cyc dai tai buéc séng 1 0.1 dB
550 nm
Ung suét kéo Gi4 trj nhd nhét 0,69 GPa

17
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lal v&i nhau.

(*) 1 GPa=10,1972 Kgflem® gin bing 1000 N/mmZ.

- QI xac sut a4 h§ s6 PMD ciia tuyén cap virgt qua glé tr] PMDg

Aomin 41 300 nm
Ha sé tan sc 1324 nm
Sonia 0,092 ps/(nm? x km)
Céc thudc tinh cép
Gia tr] 1on nhét tal bwérc séng 1
ul lom nhdt ta "9 0,5 dBm
310 nm
Hsé sb suy hao Gia tri i
y i4 tri Ién nhét tai bueéc séng 1 0.4d
550 nm
_ M 20 cap
Hg sé PMD
5 Q 0,01%
(CHU THICH 1)
PMDq cyc dai 0,5 psivkm
CHU THICH 1:

- PMDq 14 gitt han trén théng k& v&i mérc xac suét Q 481 véi hg s& PMD clia mot tuyén cép gdm M dogn cép duge ndl

Bang A.3 - Chi tiéu ki thuit cip s¢l quang don mode (ITU-T G.652B)

Tham s6 Chi tiét Gi4 fr|
Cée thudc tinh sqi
Buwérc séng 1310 nm
Dai gi4 tri danh dinh 8,6-9,5 um
Bwérng kinh tredrng mode
Sai sb +0,6 um
Gia trj danh dinh 125 um
Pwing kinh vd phén xa
Sai sb +1pm
Sai s ddng tAm cla I6i Gi4 trj cyrc dai 0,6 um
D5 khéng tron d3u ciia vd Gl4 trj cyre dai 1%
Buré&c séng cét Gi4 trj cyre dai 1260 nm
| Suy hao uén cong Ban kinh 30 mm
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S6 vong cubn 100
Gia dai tai bwéc
tri cyc dai ta 0.1 dB
séng 1625nm
Ung suét kéo Gi4 trj nhé nhét 0,69 GPa
P 1 300 nm
Aiinax 1324 nm
H® sb tan séc
Somax 0,092 ps/(nm? x km)
Cac thuge tinh cdp
Gia trj 16n nhét tal bwéc
N 0,4 dB/km
séng 1310 nm
Gia tri 16n nhét tai buwéc
fa 2 0,35 dB/km
séng 1 550 nm
Sl Gia trj 16m nhét tai budc
a7t} lom nodt tes 0,4 dB/km
séng 1 625 nm
M 20 cap
Hé s PMD
. Q 0,01 %
(CHU THICH 1)
Gia trj PMDq cyc dali 0,2 psiNkm
CHU THICH 1:
- PMDq 12 gi¢i han trén théng ké véi mire xéc suft Q a8l vl hg s8 PMD clia mit tuyén cap gdm M doan cép dugc
néi Ial v&i nhau.
- Qlaxéc suit 33 hg sd PMD cila tuyén cap viegt qua gid tf PMDq
{*) 1 GPa=10,1972 Kgflem® gin béing 1000 N/mm?

Bang A.4- Chi tidu ki thudt cap s¢i quang don mode (ITU-T G.652C)

Tham sé Chi tiét Gl tr]
Céc thuge tinh s¢l
Buée song 1310 nm
Dédii gia trj danh djnh 8,6-9,5um
Buéng kinh tredrng mode
Sai sb +0,6 um
Buing kinh vd phan xa Gi4 tri danh djnh 125 ym
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Saisb +1pum
Sai s8 ddng tam ctia I5i Gia trj cyc dai 0,6 um
D9 khdng trdn ddu clia vo Gi4 trj cyc dai 1%
Buwéc séng cét Gia trj cire dai 1 260 nm
Ban kinh 30 mm
86 vong cub 100
Suy hao uén cong g
Gia i tai bud
14 t cve dal tal bude | )\ s
s6ng 1 625 nm
Ung suétkéo Gi4 tri nhd nhét 0,69 GPa
Aomin 1 300 nm
Aomax 1324 nm
H8 sb tan séc
Somex 0,092 ps/(nm? x km)
Céc thudc tinh cap
Gia 16n nhét tai bué
ol 1on nhat tal buoe |, | sBkm
s6ng 1 625 nm
Gi4 trj 16n nhét tai bud :
1 O DSk Rl RSB ot ik
séng 1383+ 3 nm
He shauy o Gi4 trj I&n nhét tai buéc
| G tr lon nhat tai buée | - 4Bkm
song 1 550 nm _
M 20 cép
Hé sé PMD
o Q 0,01%
(CHU THICH 1)
Gia tri PMDg cyre dai 0,5 ps/vkm
CHU THICH 1:

- PMDq la giéi han trén théng ké v&i mirc x4c suit Q a8l vl hé s PMD ciia mdt tuyén cap gdm M doan cap dugc
ndi lal v&i nhau.

- Qlaxéc sult ad hg sé PMD clia tuyén cap virgt qua gid tri PMDq
(*) 1 GPa=10,1972 Kgflcm® gin bing 1 000 N/mm?®
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Bdng A.5 - Chi tléu k¥ thufit cap sqi quang don mode (ITU-T G.652D)

Tham sé Chi tiét Gla tr
Céc thugc tinh s¢i
Budc sdng 1310 nm
Dét gia tri danh dinh 8,6-9,5pum
Buwridrng kinh tnrérng mode
Saisd +0,6 pm
Gié4 trj danh dinh 125 um
Pueng kinh v6 phan xa
Sai sb +1pm
Sai 86 ddng tam clia I6i Gié trj cyc dai 0,6 um
D9 khéng trén ddu cia vd Gia tri cyrc dal 1%
Budc song cit Gi4 trj cyrc dai 1260 nm
Bén kinh 30 mm
STy T, 86 viing cudn 100
Gla dal tal buwéc
i iee ) i e 0,1dB
séng 1625nm
Ung suét kéo Gi4 tri nhd nhét 0,69 GPa !
Aormin 1300 nm
1324 nm
He s6 tan séc "
Somax 0,092 ps/(nm? x km)
Céc thude tinh céap
Gia trj lém nhét tai trong dai
bwéc séng tir 1 310 nm &én | 0,4 dB/km
1625 nm
i i bwédc
Gia trj 16n nhét ta 0,4 dB/km
He sé suy hao s6ng 1383+3nm
Gia tri 16n nhét tai bwéc
t nhat Tl bu 0,3 dB/km
sbng 1 550 nm
Hé s6 PMD M 20 c&p
(CHU THICH 1) Q 0,01 %
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Gia trj PMDq cipc dai

0,2 psivkm

CHU THICH 1:

néi lai v&1 nhau.

- QA xéc suit a& ha sb PMD clia tuydn cap vurot qué glé trf PMDq
(*)1 GPa=10,1872 Kgficm® g&n biing 1000 N/mm?

- PMDq Ia giéi han trén théng k8 v&i mirc xac sufit Q ddi véi ha sé PMD clia mdt tuyén cap gdm M doan cép dugc

A.3 Chi tiéu ki thuét cap s¢i quang don mode (ITU-T G.657)
Bang A.6 - Chi tiéu ky thudt cap s¢i quang don mode (ITU-T G.657A)

Tham sé Chl tiét Gia tr|
Thude tinh s¢i
Buéc song 1310 nm
Dai gi4 trj danh djnh 8,6 -9,5 um
Budng kinh trirdring mode
Saisd +£0,4 pm
Gié tri danh dinh 125,0 pm
Budng kinh vé phén xa
Saisb +0,7 pm
Sai s6 ddng tam cia 16 Gia trj cwc dai 0,5 um
Do khong tron dduclavd | Gi trj cye dai 1%
Buwdrc s6ng cét Gia trj cyc dai 1 260 nm
A1 A2
Ban kinh (mm) 15 10 15 10 75
Suy hao ubn cong 86 véng cuén 10 1 10 1 1
(CHU THICH 1, 2) Suy hao cyc dai tai buéc 025 | 075 | 003 0.1 05
song 1 550 nm (dB)
Suy hao cyc dai tai budc
s::g 1 625 nm (dB) L L 0 02 L
Ung suét kéo Gi4 trj nhd nhét 0,69 GPa ©
Aomin 1 300 nm
Hé sbé tan sic , P 1324 nm
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Somax 0,092 ps/(nm? x km)
Thugc tinh cép
Gia tri Iém nhét tr bwdc
séng 1310 nm t6i 1 625 | 0,4 dB/km
nm (CHU THICH 3)
Gia tf lém nhét tai buéc
Hé sb suy hao séng 1 383 + 3 nm (CHU | 0,4 dB/km
THICH 4)
Gi4 trj 16n nhét tai b
tri nhét tai budc 0.3 dB/km
séng 1 550 nm
M 20 cap
Hé sé PMD
. Q 0,01 %
(CHU THICH 5) _
PMDq 0,2 ps/y.km

CHU THICH 1: S¢l quang theo chudn ITU-T G.652 dwyc tridn khal I4p a3t voi ban kinh 15 mm thuwdng cb suy hao uén
cong vai dB trén 10 vdng quén tai budre séng 16 25 nm.

CHU THICH 2: Suy hao uén cong c6 thé dugc tinh biing céch s dyng phurong phép cuén quanh tryc (phuong phép A
clia [EC 60793-1-47), v&i cc tham s6 v& ban kinh ufn cong va s6 vang cufin trong bang nay.

CHU THICH 3: Khodng buére s6ng ndy cb thd mé réng t&i 1 260 nm véi vide tinh thém 0,07 dB/km géy ra do suy hao phan
tén Rayleigh vao gl4 trf hé s6 suy hao. Trong trudmg hop ndy, bude séng cét cho cép khdng duge vugt qué 1 250 nm.

CHU THICH 4: Gl4 tr] trung binh suy hao Iy mau tai buére s6ng ndy phai nhd hon hedic bing glé trf cye dal quy dinh cha
khodng burée séng 1 310 nm to 1 625 nm sau qud trinh t61 gia héa hydrogen theo b-JEC 60783-2-50 cho logi s¢l quang
B1.3.

CHU THICH 5

- PMDqla gi¢l han trén théng k& vél mire xac suét Q abi vél he sb PMD clia mdt tuyén cdp gdm M doan cap duge néi
lgl v&i nhau. i

- Qlaxic sult dd hé sd PMD clia tuyén cap vurgt qua glé tj PMDg
(") 1 GPa=10,1972 Kgflem® gin béng 1000 N/mm’

Béang A.7 - Chli tléu k¥ thuit cép s¢i quang don mode (ITU-T G.657B)

Tham sé Chi tiét Glé tr
[ Thude tinh sgi
Budc séng 1310 nm
BPuwimg kinh trwdng | Dal gia tri danh dinh 6,3 um - 9,5 ym
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mode

Sai s6 +0,4 pm
Budng kinh vé phan Gia tr] danh dinh 125,0 pm
xa Sai sb +0,7 pm
Sai s8 ddng tam cila 16 | Gi4 tri cyyc dai 0,5 um
khéng trén ddu cha
R Ny Gi4 trf cyc dai 1%
vo
Burdc séng cét Gi4 trj cyc dai 1260 nm
B2 B3
Bén kinh {mm) 15 10| 756 | 10 | 7.5 5
e a— $6 vong cuén 10 | 1| 1 1 1 1
(CHUTHICH 1, 2) Suy hao cvrc dai tel bude song | 02 | 04 | 0.5 |003] 008 |05
1 550 nm (dB)
h dai tai brrdc sén.
sty haocvoical ol 8 0417 |o02| 10 | 01 | 025 | 045
1 625 nm (dB)
(ng suit kéo G4 tri nhd nhét 0,69 GPa ©
Ha sé tan séc TBD
{(CHU THICH 3)
Thudc tinh cdp
Gia tri 1&6n nhat tal buwdc so
18 Ui 16n nhat tal bude song | | & dm/km
1 310nm
Gia tr Ién nhét tal brdc sén
am R 91 0,3 dB/km
Hé sb suy hao 1550 nm
Gia ti Ion nhét tai budc s6
ia tri lon nhat tai bwéc séng 0.4 dB/km
1 625 nm
Ha sb PMD
. TBD
(CHU THICH 5)

CHU THICH 1: Suy hao ufn cong 6 th8 dugc tinh biing cach sir dung phuong phap cuén quanh trye (phuong phdp A
cla IEC 60793-1-47), v& cac tham sé vd ban kinh udn cong va 8 vang cubn trong bang nay.

CHU THICH 2: Miic di mdt dwdng gia tri tham chiu cho higu ndng uén cong vI ma c6 thd duge thist 1p cho s¢l quang
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6

chura bé thanh cp, tuy nhién céc thift k& va vat lidu thyc t8 cla ciu tric cép c6 thé bb xung th8m céc yéu t6 dnh hudng
t61 higu ndng uén cong. Vide nghién ctru céc dnh hudng cia vide bé thanh cAp va cic chudn hay thong sé bd xung aél véi
cép twong (rng véi cac dnh hwdng nay dang dwgc tién hanh.

CHU THICH 3: TBD : Cé thd dugc xac djnh hoic khong.

CHU THICH 4: Hé s tan s&c khdng phai 1a tham sé thiét yéu v so1 loai B h trg mdt nhém céc thiét [ap mang truy nhap téi
wu v&1 bén kinh ubn cong rét nhd.

CHU THICH 5: Hg sé PMD khang phal 12 tham sé thiét yéu vi s¢i loai B h3 trg mQt nhém céc thiét 13p mang truy nhap thi
wru v&i bén kinh ubn cong rit nhd.

(*) 1 GPa=10,1972 Kgffcm?® gin bing 1000 N/mm?
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PHULUC B
(Quy dinh)
Céc phép thir co hoc

CHU THICH: Suy hao dugc coi la khng thay dai khi &0 ting suy hao khang virgt qua 0,1 dB.

B.1 Phép thir kiém tra kha niing chiu lwe nén
Phuong phépthir:  IEC 60794-1-2-E3

Yéu -céu clia phép thir:

- Lycnén: 500 N (téi thidu)
- Thdi gian: 1 phat

- Khodang cach gilra cAc vi tri nén: 500 mm

Yéu cAu v& két qua kidm tra:

- S¢i khdng bj dut, gay, vo cap khéng bj héng ;
- Suy hao khéng thay d&i sau khi kiém tra.
CHU THICH: Trong truérng hgp cp bang det thi e nén phai 44t vao mét det cia cép.

B.2 Phép thir kidm tra kha ning mém déo

Phwong phap thir:  |EC 60794-1-2-E8

Yéu ciu clia phép thir:

- S8 véng quén:
Déi véi cap nhidu soi: 100
Déi voi cap mét soi, cap hai sgi va cap bang det: 300

- Duwéng kinh tryc quén:
Déi v&i cap nhidu soi: 20 I4n dwdng kinh cép
Déi voi cap mét sgi, cp hai s¢i va cap bang det: 100 mm

- Taitrong: 2 2 Kg ddi v&i cap nhidu sgi va 2 Kg cho 3 loai cap cdn lai
Yéu cAu v& két qua kidm tra:

- Sgikhong bj dit, gay, vé cap khéng bj hdng ;

- Suy hao khéng thay di sau khi kidm tra.

CHU THICH: Trong trrding he'p cép bang det thl uén cong theo chidu ding &p vao mat det clia cap
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B.3 Phép thir kidm tra kha ning uén cong
Phwong phap thl:  IEC 60794-1-2-E11A

Yéu ciu clia phép thir:

- Pwéng kinh tryc quén:
Béi véi cap nhidu soi: 20 An dudng kinh cép
Déi véi cap hai sgi va cép bang det: 50 mm

- Sbvdng quin: 10 véng

- S8 1an quén: 6

Yéu céu va két qua kidm tra:

- 8g¢i khéng bj dit, gay, vo cap khéng bj hong ;

- Suy hao khéng thay ddi sau khi kim tra.

B.4 Phép thir kha niing chju udn @g nhidu ldn
Phuong phdpthlr: IEC 60794-1-2-E6.

Yéu cdu clia phép thir:

- Budng kinh ubn cong:
Béi vé1 cap nhidu sgi: 20 lan dwdng kinh cap
P61 véi cap mot sl va cap hai sgi: 5 1An dudng Kinh cap
Déi véi chp bang det: 100 mm

- 86 vong quén:
Péi v&i cap nhidu sgi: 100

P8l vol cap mot soi, cap hal s¢i va cap bang det: 300
- Téitrong:
Bé&i v6i cap niidu sgi: 4 Kg
D4 véi cap mot sgi, cap hai s va cap bang det: 2 Kg
Yéu cAu v& két qua kidm tra:
- Sgikhdng bj ddrt, gay, vé cap khong bj héng ;
- Suy hao khéng thay ddi sau khi kiém tra.
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B.5 Phép thir kidm tra kha ning chju va d4p

Phwong phap thlr:  IEC 60794-1-2-E4

Yéu clu clia phép thir:

- Néng lwgng va dap: 1,04

- Sbldnvadap: - it nh&t 1A 3 13n, cac vj tri va d4p c4ch nhau It nh4t 500mm
- Béankinh d4u bia: 12,5 mm

Yéu cu v két qua kiém tra:

- Seikhéng bj dirt, géy, vé cap khong bi hong;

- Suy hao khang thay di sau khi kiém tra.

B.6 Phép thir kidm tra kha ning chju lyc xoén
Phuwong phap thlr:  |IEC 60794-1-2-E7

Yéu cdu cia phép thi:
- 86 vong quén:
Béi véi cap nhidu sgi: 10
Déi v&i cap mét soi, cap hai s¢i va cap bang det: 20

- Khodéng c4ch gitra gia kep cb dinh va kim quay:

Béi véi cap nhidu sei: 1im
Déi véi cap mét sgi, cap hai sgi va cap bang det: 250 mm
- Téitrong: | 20N
Yéu clu v& két qua kidm tra:

- Soi khdng bj dlrt, gay, vo cap khdng bj hdng;

- Suy hao khéng thay dbi sau khi kidm tra.
B.7 Phép thir kidm tra kha ndng chju lyc cing cia cap
Phuong phap thlr: |EC 60794-1-2-E1A

Yéu cAu clia phép thir:
- Pudng kinh clia céc tryc quén va co clu ddo chidu: khéng nhd hon dwdng kinh ubn cong ddng
nhd nhét dugc xac dinh cho cép.
- V&n téc thiét bj chuyén: 100 mm/phdt hoc 100 N/phat
- Taitrong: 100 N d&i v&i cap mdt soi

28



TCVN 11298-1:2016
200 N dbi véi cap hai soi va cap bang det

400 N ho#c trong Iwgng 1km cép (gia tr 1on hon sé dwoc
chon) d&i véi cap nhidu soi

- Thei gian: 2 5 phut

- Chidu dai mdu: B0 d8 dat dwoc dd chinh xadc mong muén clia phép do sy thay ddi suy hao
(khdng nhé hon 50 m), déi véi cap da soi chidu dai mAu thwéng 12 300m

Yéu cdu v& két qua kidm tra:
- S¢ikhdng bj dirt, gay, vé cap khdng bj héng;
- Suy hao khéng thay ddi sau khi kidm tra.
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PHYLYC C
(Quy dinh)

Phép thir 61 vé&i tac ddng clia méi trwdng

C.1  Phép thir kha ndang chiu nhiét
Phueong phapthl:  IEC 60794-1-2-F1

Y&u cu ctia phép thir:
- Khodang bién thién nhigt d6:
Bang C.1 - Khoang bién thién nhiét dé
Nhiét d6 Ta Nhigt d Ts
a) 0°c 50°C
b) -5°C 50°C
c) -20°C 60°C
d) -45°C 60°C

- Chu ky thir nghiém: 2
- Do dai miu thir: Bt d& dat dwgc dd chinh xac mong mudn clia phép do s thay ddi suy hao.
Yéu clu v& két qua kidm tra:

- P9 taing suy hao clia si tai bwéc séng 1 550 nm trong suét chu trinh nhigt khéng dugc vugt qua
0,1 dB.
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PHY LUCD
(Quy dinh)

Phép thir khd ning chju mai mén clia nhén cép
(Phuong phép thir: IEC 60794-1-2-E2B)

D.1 Muycdich
Muc dich clia thir nghiém nay Ia @8 xéac dinh kha n#ing chju mai mon clia nhén cép s¢i quang. Tly

thudc vao loai nhan va chi d&n trong quy dinh k§ thuét cy thd, phai s& dung mét trong hai phwong phép
sau day:

Phwong phap 1 thich hep cho kidu nhin lidn vé boc nhu in ndi, in chim.
Phwong phap 2 dwgc ap dung cho kidu nhan khéc.

D.2 Thiétbj
1) Phwong phép 1

Thiét bj thir nghi®ém c6 tinh dién hinh dwee chi ra trén Hinh D.1.

Thiét bj dwere thiét ké d& mal mén nhan clia cap, song song vdi tryc doc clia cap trén mjt doan dai 40
mm v&i tAn s8 55 chu ky / phat £ 5 chu ky / phat. Mot chu ky gdm mot chuy8n dong clia dao mai vé méi
hwéng.

Dao mai phal ¢6 dang hinh kim béng thép c6 dudng kinh 1 mm.
2) ..Phwong phap 2
Thiét bj gbm:

- H&-théng thir nghiém-d&-dt lwc vao miéng phét bing len. Vi dy didn hinh dugc chlra trén Hinh
D.2;

- Miéng phét béing len ¢6 mau tréing;
- Céc qua can d8 dit lyc vao miu.
a) Pidu kién thir nghiém

Thir nghiém dwgc thyc hign trong céac didu kign khi hau tidu chudn cho thir nghiém phil hgp vé&i TCVN
7699-1; 2007.

b) Tién hanh thir nghiém
1) Phuwong phéap 1

Gé chéc chin mAu cap, c6 chidu dai khodng 750 mm vao tAm d& nher kep cap. Mau dwgc d3t sao cho
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nhan cap ndm ngang phia dudi clia dao mai. Dt t3l vao dao mai nhd nhirng qua can dé tao ra lyc ty
tranh gay x8c manh trén cap.

2) Phwong phép 2
M&u cép c6 nhan phal d4t ndm gitra hai miéng phét bing len.
Miéng phét phai durge ngém nuwrédre hoan toan.

Lirc binh thieéng (F) 4 N phai dwgc d4t vao nhan & trén miu. M3u nay dugce chuyén ddng tinh tién qua
mét doan dai 100 mm.

c) Yéuclu
Nhan vn phai rd rang sau khi két thtic toan bo thir nghiém.
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Hinh D.1 - H§ théng thir nghim dién hinh d6i v&i kha ndng chju mai mén cda nhan cap
. (Phrong phap 1)
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Hinh D.2 - H théng thir nghiém dién hinh dbi véi kha ning chju mal mén ciia nhan cép

(Phwong phéap 2)
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PHY LUCE
(Tham khao)

Céc vi du céu tric mat cat cap sei quang boc chit

Lép vo ngodl cling —errmemermssemerans .

Solglacimg oo

Phiin tir gla clpdng  ~eemesississioss
trung tim

Lép boe chit mevitamiions =Y,
(9007600 prm)

raepperpam i s

Sgl quang

Ripcord

L TIC R T o T —
Phéin tir gia crdrng
trung tim

Lép bge cht —--
{200/600 pm)

Ripeord «wcivmssinmemmonisseroes A
Lérp vOngodi cling

Hinh E.2 - Mt cat cap phéan phéi 36 s¢l quang bec chit dwgc nhém thanh cic don vi cép 6 sgi
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L&p vO ngodl cling --eeeveeen

Lép boc chiit
(900/600 pm)

Phén tir gia cpdrng
trung tim

S¢iquang :
Seigiactrong - S

Ripcord

Hinh E.3 - Mit cét cap ré nhanh 06 s¢l quang boc chiit

LEP vO NEOAI ClNg —--eeoesremeseeennionnm. i

PonVjcap -reeeeeeeeee- MRS

Sgiquang e

Phn ti¥ gia cedrng
trung tdm

Lopbocchit %
(800/600 pum) "

SOl gla cLrdmg  ~eeneeesnen .
Ripcord  -----—----r--s”

Hinh E.4 - M3t cét cap ré nhanh 24 sl quang bgc chit dwoe nhém thanh céc don v cip 6 s¢i

L&p vG ngodi cing Sei gia cwdng 5l quang boc chit
™, H

Hinh E.5 - Mt cit cap bang det (ribbon) 6 s¢i quang boc chiit
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Thw muc tai liéu tham khao

TCVN 8696:2011, Cap soi quang vao nha thué bao - Yéu céu k¥ thuét.

ITU-T G.651.1:2007, Characteristics of a 50/125 ym multimode graded index optical
fibre cable for the optical access network.

ITU-T G.652:2005, Characteristics of a single-mode optical fibre and cable.

ITU-T G.657:2006, Characteristics of a bending loss insensitive single mode optical fibre
and cable for the access network.

IEC 60794-2:2005, Indoor cable — Sectional specification.
EIA/TIA 598, Optical Fiber Cable Color Coding.

Comning cable systems generic specification for tight buffer: Optical fiber cables for
indoor distribution applications 2009.

Coming cable systems generic specification for tight buffer: Optical fiber cables for
indoor breakout applications 2006.

IEC 60794-1-2:2003, Optical fibre cables - Part 1-2: Generic specification - Basic optical
cable test procedures.

ITU-T L59:2008, Construction, installation and protection of cables and other elements
of outside plant-Optical fibre cables for indoor applications.

IEC 60332-1-2:2004, Tests on electric and optical fibre cables under fire conditions.

IEC 60304:1982, Standard colours for insulation for low-frequency cables and wires.
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