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1. GIOI THIEU CHUNG

Cap thong tin soi quang ctia VINACAP st dung soi quang don mode, duoc dit trong dng
16ng, dugc nhdi diu chéng 4m chuyén ding, mang ngin 4m, mot 16p vo bao vé, co bing thép gon
song, c6 dung luong 4 dén 96 soi quang.

Céc loai cap ctia VINACAP hoan toan phu hop véi cac tiéu chuan phd bién qubc té IEC, EIA,
ASTM, tiéu chudn cép qudc gia TCVN, tiéu chuan nganh TCN hoic cic tiéu chuan cta khach
hang...

Ky hiéu sin phim:
e Céap quang cbng kim loai: CKL1 - LTx - XXFO
Ghi chii: x: s6 ong long

XX: s0 soi quang

2. CAU TRUC CAP
2.1 Mo phéng két cAu cap

Minh hoa céu triic cdp quang céng kim loai

Bang thép gon song/ Corrugated Steel Tape
Bing chong thim nudc/ Water Blocking Tape
Ong long/ PBT

Soi quang/ Optical Fiber

Day gia cuong trung tam/ FRP

Soi chéng thdm nuéc/ Water Blocking Yarn

Hop chit dién day/ Thyxotrophic Jelly

Lép vo HDPE mau den/ HDPE Black
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2.2 Cic thanh phin chi tiét ciia cap
e So¢i quang:

Soi quang dugc dung 1a loai sgi don mode G.652D, chiét suit bac. Bén ngoai sgi quang
dugc pht mau (md hoa) theo tiéu chuan TIA/EIA - 598 — A. Lép vo so cip cling nhu myc mau
pht ngoai soi quang sir dung vat liéu chdng anh huéng cua tia cuc tim (chat acrylate), giam thiéu
tac dong ctia moi trudng bén ngoai va bén theo thoi gian. Khi thyc hién han ndi 16p vo so cip dé
dang duoc tudt ra bang cac thiét bi chuyén dung, khong can st dung hoéa chit va khong anh
hudng dén soi.

Luat md héa mau cua soi quang trong cing 1 éng dém 1ong duoc quy dinh theo bang sau:

S6 thir ty s¢i quang L a . S6 thir tw s¢i quang L .

trong 6ng 16ng Ma mau sei quang trong 6ng Iong Ma mau soi quang
1 Xanh duong (Blue) 7 bo (Red)
2 Cam (Orange) 8 Den (Black)
3 Xanh la (Green) 9 Vang (Yellow)
4 Nau (Brown) 10 Tim (Violet)
5 Xam (Grey) 11 Hong (Pink)
6 Trang (White) 12 Xanh ngoc (Aqua)

e Thanh phin chiju lyc trung tim:

Lam tir vat liéu phi kim loai FRP (Fiberglass Reinforce Platic) c6 ciu tao/kich thudc tron
déu, lién tuc, khong dan dién,

Thanh phan nay gitp cho cap ciing nhu sgi quang khong bi cing qua ciing nhu van dam bao
tinh mém déo cta cap trong subt qua trinh tr sdn xuét, van chuyén, thi cong lép dat, str dung.

e Ong léng (6ng dém l6ng):

Ong long duoc san xudt tir vat liéu PBT (Polybutylene Terephthalate), khong dan dién. Cac
6ng 1ong trong 1 cap dugc ma hoa mau theo tiéu chuan EIA/TIA-598 va dugc quy dinh nhu bang
bén dudi day.

Ong 16ng nay chtra cac soi quang bén trong va duoc dién ddy dau chdng 4m chuyén ding
(chét dién day). Cac soi quang O trang théi tu do va di chuyén d& dang.

S6 lugng soi quang trong mdi dng 1ong duge quy dinh nhu sau:

- 6 s0i quang / 6ng 1ong d6i véi cap < 48 soi

- 12 soi quang / dng long ddi véi cap > 48 soi

Cac 6ng long duoc sap xép tuan ty cing véi cac thanh phan khac nhu 6ng don (néu cin)

dugc xoin dao chidu SZ theo truc ctia soi chiu luc trung tim. Hai diy polyeste (polyester yarn
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binders) dugc quan nguoc chiéu nhau du cing dé dam bao giit duoc thir ty va vi tri clia cac ong
l6ng, dng dém phu v&i thanh phan chiu luc trung tdm khi xé vo trong ciing nhu trong sudt qua
trinh san xut, thi cong va st dung.

C6 st dung thém dng don (Filler Rod) dé 1am cho 15i cap tron déu.

Ong d6n dugc 1am tir nhya HDPE (High density Polyetylene) mau dong nhét phan biét véi
6ng long.

Bang quy dinh luit md mau dng 10ng va s6 luong soi quang trong timg dng 10ng:

S6 lwong soi quang trong tirng dng 16ng
S6 lwgng » ong ong ong ong ong ong ong ong
si trong S;)? ong long long long long long long long | long
6n
céip g 1 2 3 4 5 6 7 8
Xanh Xanh . ) . )
Cam o Nau Xam | Trang bo Den
duong 14 cay
4 1 4
12 2 6 6
24 4 6 6 6 6
48 4 12 12 12 12
96 8 12 12 12 12 12 12 12 12

Chat dién day trong 6ng long:Cac khoang tréng giita sgi va bé mit trong ctia 10ng dng 16ng
duogc dién diy bang mot hop chit dic biét chuyén dung (Thixotropic Jelly Compound). Hop chit
nay c6 tac dung chdng sy thAm nhap cia nudc ciing nhu hoi 4m thadm nhap vao dng, gitp cho
chat luong truyén dan on dinh. Chat dién day nay khong doc hai dén sirc khoe con nguoi, khong
gay anh huong dén cac thanh phan khac trong cép ciing nhu mau cia soi quang, chat nay khong
mau, khong mui, khong bi nam mdc, khong dan dién

Chét dién day nay khong dan dién va co hé s6 nd nhiét bé, dam bao khong dong cimg &
nhiét d6 rat thip. Khong can tré sy di chuyén cua soi trong dng 10ng.

e Lép biing va s¢i chéng thAm nuérc:

Ldi cap duoc chéng nuéc chéng tham chéng am bang phuong phép 16i cap kho (hop chat
hat 4m nhanh - S.A.P), hop chit nay bao vé hoan toan 15i cap khong bi nudc ciing nhu hoi 4m hoi
nude thim nhap vao cap, dam bao 15i cap luon ludn kho trong moi moi trudng. Thanh phan

chdng tham nudc toan bd 15i cap bao gdbm 2 thanh phan sau:
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Bing chong tham dugc quin kin toan bo 16i cap, dam bao tuyét ddi ngan xam nhap cua
nude ciing nhu hoi 4m vao 18i cap, loai biang nay khong dan dién, cach nhiét, kho chay va chong
nam moc.

Soi chdng tham dugc quin quanh thanh phan chiu Iyc trung tam.

e Lop bang thép gon song

Lép bang thép gon song co tac dung bao vé cap khoi cac tac dong co hoc va chéng loai

giam nhdm. Bing duoc quin doc toan bd 16p vo trong.
e Lop vo ngoai cua cap:

La 16p nhwa HDPE (High density Polyetylene) chira carbon mau den chét lugng cao chiu
dugc tac dong cua tia cuc tim, chira cac chat chéng oxy hoa (antioxindant) thich hop, khong ¢
kha ning phat trién nAm méc, khong chira thanh phan kim loai.

Lép vo co d6 day dong nhét, tron déu trén toan bd chiéu dai cap, Chat luong dong déu,
khong g6 gé, khong chira bong bong khi, khong bi chia tach, khong cd vét ran nit phong rop von
cuc hay bat ky khuyét tat nao.

Kha ning chiu duoc dién ap cao cua 16p vo ngoai nay tdi thiéu 1a 20kVDC (dién ap 1
chiéu) hay 10kVrms d6i véi dién ap xoay chiéu c6 tan sb tir 50kHz — 60kHz trong thoi gian 5
phut. Vo cap khong bi danh thung

3. PAC TINH KY THUAT CUA SQI QUANG PON MODE G.652.D

Thong s6 k¥ thuit Chi tiéu

Hé sb suy hao soi

- Tai budce soéng 1310nm:
+ Suy hao trung binh

+ Suy hao cé biét

- Tai bude song 1550nm:
+ Suy hao trung binh

+ Suy hao ca biét

< 0,35 dB/km
< 0,36 dB/km

<021 dB/km
<0,22 dB/km

Hé sO tan sic
- Tai bude song 1310nm
- Tai budc song 1550nm

<3,5 ps/nm.km

< 18 ps/nm.km

Hé s6 PMD

<0,2 ps/km'?

Budc song tan sac vé khong

1300< Ao <1324

Po doc tan sac

< 0,092 ps/nm?.km

Budc song cat

Acc <1260 Nm
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Suy hao khi udn cong soi quang tai budc séng 1625nm

, <0,1dB
v6i ban kinh r = 30mm x 100 vong
Duong kinh truong mode:
- Tai budce song 1310nm 9,2 um £ 0,5 um

- Tai budce song 1550nm

10,4 um £ 0,5 um

TAm sai truong mot <0,6 um
Puong kinh 16p vo phan xa 125 um £ 1 pm
Do khong tron déu 16p phan xa <1%

DPuong kinh 16p v so cap
- Chua nhuon mau:

- Sau khi nhuon mau:

245 pm £ 10 pm
250 pm = 10 um

Piém suy hao ting dot bién tai 1310nm va 1550nm <0,05dB
Strc cang soi quang > 0,69 Gpa (100kpsi)
4. THONG SO KY THUAT CAP SQI QUANG
Théng s6 ky thuat Chi tiéu
Luc kéo t6i da ctia cap 1500N
Luc chiu nén cua cap 2000N/100mm

Dai nhiét d6 khi lap dat -5°C dén +65 °C
Dai nhi¢t d¢ lam viéc -10°C dén +65°C
Ban kinh ubn cong khi lap dat 10 14n duong kinh cap
Ban kinh u6n cong sau khi lap dat 20 1an duong kinh cap
Tuobi tho cap > 15 nam

5. CAC CHI TIEU VE PQ BEN CO HQC CUA CAP

Kha nang chiu xoan -Torsion Test

- Theo tiéu chuan IEC 60794-1-2-E7

Két qua:

- Tang suy hao khong vuot qua 0,1 dB
(tai budc song 1310 nm va 1550nm).
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- Chiéu dai thir: 4m
- 86 chu ky: 10 chu ky
- Tai ¢6 dinh cap: 20kg

- Soi khong gay, vé khong ran nut,
khong ho bang thép

Kha nang chiu kéo cang - Tension Performance Test
- Theo tiéu chuan IEC 60794-1-2-E1

- Luc kéo t6i da ctia cap: 1500N

- Buong kinh truc: 30D ( D: dudng kinh cap)

Két qua:

- Tang suy hao khong vuot qua 0,1 dB
(tai budc song 1310 nm va 1550 nm)

- Do cang soi quang: <1.0%

- Soi khong gay, vo khong ran nut,
khong ho bang thép.

Kha nang chiu va cham - Impact Test

Theo tiéu chuin IEC 60794-1-2-E4:

Do cao cua bua: 100 cm

Khdi luong bia: 1 kg

Dau biia c6 duong kinh: 25 mm

Thir va cham véi s diém thu: 10 diém (cach nhau
10cm).

Két qua:

- Tang suy hao khong vuot qua 0,1 dB
(tai bude song 1310 nm va 1550 nm).
- Soi khong gay, vé khong ran nut,
khong hé bang thép.

- Vét ctia va cham duge xem nhu binh

thuong

P mém déo ciia cap - (Flexing Test):
- Theo tiéu chuan IEC 60794-1-2-E11

- Ban kinh truc ubn twong tng ban kinh uén cong cho

phép cta cap (khong nho hon 20 1an dudng kinh cap).

Két qua:

- Tang suy hao khong vuot qua 0,1 dB

(tai budc song 1310 nm va 1550nm).

- Soi khong gay, vo khong ran nut,

o \ khong hd bang thép.
- S0 lan: 10 lan.
- Téc d0: 2 gidy/lan;
- Goc: £90°;
Kha nang chiu nén - Crush (Compression) Test Két qua:

- Theo tiéu chuan IEC 60794-1-2-E3:
- Ap lyc thir: 2000N/100mm trong 10 phut

- 86 diém thr: 1

- Tang suy hao khong vugt qué 0,1 dB
(tai budc song 1310 nm va 1550 nm).
- So¢i khong gay, vé khong ran nut,
khong hé bang thép.
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- Vét chiu nén dugc xem nhu khong
gy nguy hiém cho céc thanh phan cta

cap

6. CAC CHI TIEU KY THUAT POI VOI TAC PONG CUA MOI TRUONG

Nhiét do - (Temperature test):

Theo tiéu chuén IEC-60794-1-2-F1

Khoang nhiét: -20°C dén +65°C

Thoi gian giit nhiét trong mdi chu ky tai 1a 24h.

S6 chu ky khong nho hon 2.

Két qua:

- Tang suy hao khong vuot qua 0,1 dB
(tai budc song 1550 nm).

P) chdng thim nwéc - (Water Penetration Test):

Theo tiéu chuin IEC-60794-1-2-F5.

Chiéu dai mau tht: 3 m.

Do cao cOt nude: Im

Thoi gian: 24 h ¢ nhiét d6 25 + 2°C.

Két qua:

- Mau cép thir khong bi ngdm nude

Kha nang chiu dién ap phong dién ctiia vé cap ngoai:

- Giflra mat trong va mat ngoai cua lop vé ngoai cap phai
chiu dugc dién 4p phong dién tdi thiéu 1a 10 kV DC trong
thoi gian 1 phaut.

Két qua:

- Vo cap khong bi danh thing

Hop chat dién day - (Drip Test):

- Theo tiéu chuan IEC-60794-1-2-E14

-Mau thir dai 0,3 m 13y tir cudn cap can kiém tra. Tai
mot dau mau thir, tach bo 16p vo cap, véi chiéu dai
khoang 80 mm.

- Treo miu cap thang dimg trong budng nhiét véi dau
cap bi tach nam ¢ dudi va dau con lai duoc day kin. Duy

tri nhiét do & 60 + 5°C trong vong 24 gio

Két qua:

- Chét dién day va hop chat chong ngap

nude 161 cap khong bi rét xubng
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7. NOI DUNG THONG TIN IN TREN VO CAP

Trén suot chiéu dai cua cudn cép cac thong tin cia san pham duogc in lién tuc trén vé cap
v6i khodng cach 1dp lai 1a 1 mét. S6 mét hién thi chiéu dai va cac thong tin dugce in chim trong vo

cap, khong thé tay xoa, chit in 16 rang, ddy du theo tiéu chuan IEEE P1222.
Céc thong tin cua cap dugc in trong khoang giita ctia hai s6 mét lién k&, ndi dung mé ta nhur

sau:
v/ Tén nha san xuat: VINACAP
v Loai cap (ky hiéu cap): CKL1 - LTx
v S luong soi quang
v S6 thir ty mét dai cap
v/ Théang, nim san xuat: 2025

Céc ndi dung in trén cap dugc in cu thé nhu sau:

Cdp quang cong kim loai 24 soi quang:

S6 mét Tén nha sx Ky hiéu cap S6 soi quang  Nam san xuat S6 mét
0001m VINACAP CKL1 LT4 24FO 2025 0002m

8. CHIEU DAI CAP, PONG GOI
+ Chiéu dai thong thuong 13 4000m trén 1 bd bin bang gd. Tuy nhién ¢6 thé cung cip theo yéu
cau cuia khach hang véi s6 mét duoc thoa thuan trong hop dong.
+ Cap duoc quén vao trong bobbin béng g6, dam bao chéng duoc cac hu hong khi van chuyén,
boc da.
+ Puong kinh ciia tang tréng 16n hon 40 1an dudng kinh ngoai cua cap.
+ Bobin cap dugc danh diu miii tén chi chiéu quay cta cudn cap.
+ Hai du cua cudn cap duogc boc kin dé chéng thAm nudce, hoi Am tham nhap.
+ Cap duoc bao vé bang cac nan dong chic chan vao hai thanh ctia bobbin gd va c6 dai sit boc
phia ngoai.

+ Trén hai mit ctiia bobbin gb duoc in cac thong tin nhu sau:
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B6 bin s

Loai cap, chiéu dai cap (m)

Trong luong thd/ trong luong tinh (kg)
Thang nim san xuét

Tén nha san xuét

Miii tén chi hudng cudn tai ca 2 mat

A N N N N R

Déu kiém tra KCS khi xuét xudng




