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s A M CONG TY CO PHAN DAY VA CAP SACOM
Puing s6 4. KCN Long Thanh, Tam An, Long Thanh, Déng Nai

DAY VA CAP [
Stt Yéu can ky thuit
A | Cap quang treo kim loai TKL1-LT6-36FO
I | Tong quat
1| Tiéu chuan ndy bao gbm cac yéu ciu chung vé quang va cu tric cho loai cdp soi quang treo hinh s6 8
vo boc kim loai chira dén 36 soi quang.
2 | Soi quang duge ding 1a loai don mode - chiét sudt bic va 1a vat lidu thuy tinh chét lugng cao (Theo
khuyén nghi ITU-T G.652.D va TCVN 8665: 2011).
3 | Tudi tho cép phai dat > 15 nam.
11| Yéu ciu k§ thuat chi tict
1 | Cu tric cap
. Didvueo oip
’ Syi quang
’/’, Thaxotroptue jelly
~ " g Fng
; Sot chdng him
_ Py sl vg fRipcordy
... Thinh phin pia cutme rune tn FRP
Biag chfng thim
P -~ Bang thép nhin
oL Vo nlym HDPE
Hinh 1: Cu triic clia cap soi quang treo hinh s& 8, vd boc phi kim loai tuin theo bang |
Ciu tritc cha cap sgi quang treo hinh s6 8, vé boc phi kim logi dwgc tuin theo bang 1
Bang 1 — Cu tritc va céc thanh phin cia cap soi quang treo hinh s 8, vé boc phi kim loai
Tén Mo ta
S4 soi quang 36F0O
S& sgi quang trong mdt ong long | 6FO
Vit liéu PBT (Polybutylene Terephthalate)
Ong long Puong kinh ngodi 2’2,0 mm ddi véi cap thong thudng (tron déu theo sudt chieu dai
cip)
Hop chét dién day trong 6ng 1ong | Thixotrophic Jelly
2 a L. Nhua PE (hoiic trong dwong), khéng st dung nhyra tai ché, kich
Ong don (n¢u c6) thude tuorr(lg ty nhu ("')%lg léng,)khéng%:é khuyégt tat
Thanh phan gia cudng trung tim | Vit liéu FRP (Fiberglass Reinforced Plastic)
Sai chéng thdm (Water Blocking Yarn)
Thanh phﬁn chéng thdm Bing chéng tham nuéc va tao do tron déu cho 1Gi cdp (Water
Blocking Tape)
Phuong phap bén 16i Bén dao chiéu SZ.
Bang so1 Aramid dugce se chit voi nhau nham dé dang phan biét
Déay xé vé cap véi cde thanh phan khac va dam bao du chic dé tubt vo cap.
Nam dudi bang thép nhan.
Lop bao vé co hoe Bang thép nhan, d§ cao gon séng 0,5 mm
PG du soi quang Téi thidu 1% so v6i chicu dai cap & khodng nhiét do tir 20°C
’ ’ den 30°C
Da . - Goém 07 s¢i thép ma kém bén v&i nhau cé duong kinh méi sgi >
ay thép ma kém
1,0mm
Daytreoclp | oo o vave | Bang nhia HDPE lién khdi véi vo cap, 4 day va kich thude:
boc diy treo - Do_iiay VO b?c:”Z 1,0mm
’ - Chiéu cao ¢ day treo: 2,3mm = (,3mm
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Stt Yéu ciu ki thuat
- Chiéu rong co day treo: 2,3mm £ 0,3mm
Léb vé Vit l1éu Nhua HDPE mau den
opve b6 day 1.5mm 0, mm
2 | Vo cap va gia curdmg:

2.1 |Lép vo ngoai cing phai duge 1am tir vat liéu HDPE chat lugng cao méi 100%, chita carbon mau den
chiu duoe tic dong cua tia cuc tim, chia chét chéng oxy hoa (antioxidant) thich hop, khéng c¢é kha
ning phat trién ndm mdc trén vo va co kha niing cach dién.

2.2 | Vo cap phai bao vé dugc 13i cap khdi nhiing tdc ddng co hge va nhitng anh hudng cia mdi trudng bén
ngoai trong qud trinh cdt giw, lap dit khai thac (nudc, nhigt d, hoa chit, ¢on trang gam nham...).

2.3 | Vo boc cla cap phai nhan, déng tam, khéng cd chd ndi, vét ran nut, 1o thung; chat lugng phai d(‘“)ng déu
(nhu khong: g5 ghé, rd x6p, chita bong béng khi, bi chia tach, ¢6 vét phéng rop, khuyét, vOn cuc),
khéng chira thanh phan kim loai; phai mém déo, chac chén, tach vé dé dang,

2.4 | C6 kha nang chiu dién ap cao: Tbi thiéu 20 kVDC hay 10kVACrms c6 tan s6 tir 50Hz dén 60Hz; cam
két khong c¢6 hién tugng danh lira hodic dénh thing v cap sau 5 phat thir.

2.5 | Ldp bang thép gon séng ddm bao bao vé cap khoi cac tic ddng co hoc va chbng loai gim nham; sir
dung thép ¢6 ham lugng carbon thap duoc ma dién Chrome v&i do ddy sau khi dap gon séng > 0,15mm,
va phi Ethylene arcylic copolyme & hai mét, d6 day 16p phi > 0,04mm. Béng thép gon song quén doc
toan b6 161 cap d& bén SZ véi phan chom 1én nhau ctia bang thép nhé nhit 14 3mm. Pudng kinh ngoai
bang thép phin chém 1&n nhau bing dudng kinh ngoai phén gon song.

2,6 | Dy treo cap dugc 1am b%mg thép ma kém, bén x0an va dugce boc béng nhiya HDPE lién khéi vai v
cap. Khi tach day treo khoi than cap khdng 1am thay ddi cdu trac than c4p va anh hudng t&i chit luong
cap.

3 | Quy dinh s6, mau Ong long va s6 lwgng 6ng 16ng, ong don

3.1 | Ma mau cia sgi quang va ng 16ng tuan theo tiéu chuan TIA/EIA -598-A

3.2 | S6, mau bng 1ong va s6 luong dng 10ng, dng don tuin theo quy dinh tai bang 2

3.3 Béng 2 - Quy dinh sb, mau dng 16ng va s6 lugng dng long, ng don

Phan tir 15i cap (dng long/ong don)
Ong long TT 1 2 3 4 5 6
Ma mau Lam cam Lue Nau Xam Tring
S soi quang 36 FO 6 6 6 6 6 6

4 | Théng s6 k¥ thuit cia s¢i quang
Pic tinh quang hoc va hinh hoc ciia sgi quang don mode theo khuyén nghi ITU-T G.652.D, dugc phu
16p UV Cured crylate ¢ kha nang chdng tia cuc tim va phai dap Gng cac thong s6 k¥ thuit tai bang 3:

Bang 3 — Cac théng s k¥ thudt cla s¢i quang:
Tén chi tiéu Tiéu chuéin Phwong phap do

Hé sb suy hao soi quang (Attenuation Coefficent):
- Tai buéc séng 1310nm:

+ Suy hao trung binh ca cudn céap <0,35 dB/km 7

+ Suy hao timng sgi trong cudn cép <0,36 dB/km IEC 60793-1-40
- Tai budc song 1550nm:

+ Suy hao trung binh cé cuén cap <0,21 dB/km

+ Suy hao tirng s¢i trong cudn céap < 0,22 dB/km
Hé sb tan sic (Dispersion):
- Tai bude song 1310 nm: <3,5 ps/nm.km IEC 60793-1-42
- Tai bude sdng 1550 nm: < 18 ps/nm.km
Hé sb tan mode phan cyc PMD < 0,2 psVkm IEC 60793-1-48
Budc song tan sic vé 0 (Aomin - Aomax) 1300 < Ao < 1324 nm | [EC 60793-1-42
Do dde tan sic tai diém 0 (Zero dispersion slope-Sopax) <0,092 ps/nmzka [EC 60793-1-40
Budc séng cat A (Cut-off Wavelength) <1260 nm 1EC 60793-1-44
Suy hao ubn cong tai budc 1625 nm (marco bending loss) | <0,1 dB IEC 60793-1-47
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Ste Yéu ciu k¥ thuit
v&i ban kinh r = 30mm x 100 vong
Dlrb"ng- kinp tr’ubrng mode MFD (Mode Field bending 9.2 um = 0,5 um IEC 60793-1-45
loss) tai budce séng 1310 nm
Tam sai trudmg mode (core concentricty error) < 0,6 pum IEC 60793-1-20
Budmg kinh 1op vo phan xa (Cladding Diameter) 125 + lum 1EC 60793-1-20
D3 khéng tron déu 10p phan xa (Cladding noncircularity) |[<1% IEC 60793-1-20
Pudmg kinh 1&p vd so cap (Primary coating diameter):
- Chua nhudm mau 245+ 10 um IEC 60793-1-21
- Sau khi nhudm mau 250 £ 10 um
Piém suy hao tang dot bién tai bude séng 1310 nm va
1550 nm (Point discontinuity) <0,05dB IEC 60793-1-40
Sic ¢ing sgi quang > 0,69 Gpa (100 kpsi)| IEC 60793-1-30
Ma mau sgi quang Theo EIA/TIA 598
Lép vo so cép sir dung vat liéu chéng anh hudng ciia tia cyc tim (chat acrylate), giam thiéu tac dong cla
mdi trudng ngoai.
Léop va so cr?ip trude khi nhudm mau ¢é dudng kinh danh dinh 1a 245um £10m, sau khi nhuém mau c6
dudng kinh danh dinh 250pm % 10um sir dung loai muc bén theo thdi gian.
Khi thuc hién han ndi, 16p vo so cép phai ¢6 thé tach dé dang ra khoi sgi ma khéng cin ding hod chit
va khéng giy anh hudng dén sgi quang.
5 | Pdc tinh vit 1y, co hoe va mdi tredng

Cac phép thir vat ly, co hoc va moi trudng clia cap soi quang treo hinh s6 8 ¢6 vo boc phi kim loai dugce
kiém tra theo bang 4 tai bude séng 1310 va 1550nm
Bang 4 - Cac phép thir vét ly, co hoe va mdi trudng

Phuong phap thir va tiéu chuin
Puéng kinh truc cudn: > 30D (D = Dudng kinh cép )
Chiéu dai doan cap kéo thir 1a < 100 m
Thoi gian kéo thir duy tri trong 10 phat
Tai thir lién tuc: Tuong dmg trong luong 1km cap % 1,2
S¢i khéng gy, vo cap khéong ran nit, ting suy hao: < 0,1 dB,
d$ dan dai <0,25%
Nén cap giita hai tam thép, mét tim c6 dinh va mot tim di déng
dai 10cm. Ban kinh phan g& ctia tAm thép di dong khoang Smm
Méu dai dién c6 chiéu dai du d& lap dat trén may.
1EC 60794-1-2-E3 | Luc thi: 4000 N vai cap co hai lop vo, bgc biang thép bao vé
Kha néng chiu hodc twong (g trong lugng cia 1 km cap véi cap kéo cbng, cép
nén treo trong 10 phut
86 diém thir: 1 diém.
S¢i khéng bi gay, vo cap khdng bi ran nit, ting suy hao: < 0,1
Chi tiéu dB
Vét chiu nén khdng gy nguy hiém cho céc thanh phan cia cap.

Chi tiéu

e .| IEC 60794-1-2-E1
Kha ning chiu

lwe kéo cang

Chi tiéu:

D4 cao cia bia: 100 cm; Trong lueng bia: 1,0 kg

1EC 60794-1-2-E4 ; P4u btia 6 dusng kinh: 25 mm

S6 diém thir: 25 diém (cach nhau 10 em)

Soi khéng giy, vo cap khéng ran nit. V&t cda va cham duge
xem nhu binh thuong, ting suy hao: < 0,1 dB

Puong kinh truc udn: < 20D (D = dudng kinh cap)

Géc ubn: + 90°; Tc do: 2s/lan; Tai: 10kg: S6 chu ky: 25 chu

Kha nang chiu
va dap

Chi tiéu

1EC 60794-1-2-E6

K}]é nang chiu [(hodc E11) kv
von eong ‘ia Sb‘i khong bi gy, v cap khéng bi ran nat, ting suy hao: <0,]
Chi tiéu: B
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Stt

Yéu cau ky thuit

Kha nang chiu
X0dn

[EC 60794-1-2-E7

Chidu daj thir xodn: 4m; S& chu ky: 10 chu ky.
Gaéc xoan: + 180°; Tai doc truc 100 N,

Chi tiéu

Soi khéng bi gay, vo cap khéng bj ran nit, thng suy hao: <
0,1dB

Kha néng chiu

1IEC 60794-1-2-F1

Chu trinh nhiét: +23°C — -30°C — +65°C — +23°C

PG dai mAu thir: = 500m

Thoi gian thir tai m&i chu trinh nhiét la 24h

Timg chu trinh nhiét cu thé nhu sau:

- Diém bét ddu va diém két thuc 1a nhiét do phong 23°C
- Thoi gian tir +23°C dén -30°C 14 3h

Giir tai nhiét do -30°C 1a 6h

nhiét - Tang -30°C dén +65°C 1a 6h
- Gif tai nhiét 6 +65°C 1a 6h
- Giam nhiét d6 tir +65°C xudng +23°C 14 3h
- Do suy hao trirdce khi thir va ghi lai két qua
- Do suy hao tai thoi didm da giif tai nhiét 46 -30°C duoc 3h;
tai thoi diém da giir tai nhiét d6 +65°C dugc 3h va tai thoi
diém da gitr & nhiét d6 +23°C duge 3h
Chi tiéu: D tang suy hao: < 0,05 dB/km
Chiéu dai mau thir: 0,3 m mdt ddu da twdt vo cap xap xi 80mm
1IEC 60794-1-2- vé treo nguoc trong budng thir, du trén day kin
Thir 4§ chay El4 Théi gian thi: 24 gid;
ciia hop chit Nhiét d8 thir: 60°C + 5°C
dién dﬁy Chat dién dﬁy & mau thir khéng bi chay roi xudng hodc thanh
Chi tiéu: phén cua chét dién déy bird rira <0,05g.
Cac sqi quang trong ong long gilr nguyén vi tri, khdng bi roi
Kha ning IEC 60794-1-2-F5 Chiéu dai mau: 3m; Chiéu cao ¢6t nuwdc: Im
Ehéng thim Théi gian thir: 24 glo & nhiét 46 25 £ 2°C
Chi tiéu: Nude khong bi tham qua méau thir
Kha nang ] Bién ap tbi thidu la 20 kVDC hogc 10 kVACrms védi tan sb
chiu dién ap TCN 68-160:1998 50~60Hz trong th&i gian 5 phiit
phong dién Chi tiéu V6 cap khong bi danh thing

6 | Pic tinh co Iy va méi truedng lap dat cap

Bang 5: Dic tinh co ly va méi trudng lap dat cép

Théng so k¥ thuit Chi tiéu
Khoang vuot t5i da 100m
Tai trong cho phép 16n nhat khi lap dit 2700N
Tai trong cho phép 16n nhat khi lam viée 900N

Dai nhiét do khi lap dit

-5°C dén +65°C

Dai nhi€t dd lam vigc

-10°C dén +65°C

Bén kinh ubn cong t6i thiéu khi lap dat

10 lan duong kinh cap

Baén kinh udn cong ti thidu sau khi lap dat

20 1an dudng kinh cap

7 | Déng géi va danh dau:

7.1 | Panh diu cip va chiéu dai cap

Chiéu dai

Tén nha san xuat
Thang/Na&m san xuéit

o C OO0

Céc théng tin ctia cap duoc déanh ddu tai mdi mét chiéu dai theo tiéu chudn IEEE P1222. Céc théng tin
khac dugc thém vao theo véu cau cia khach hang (Max. 15 ky ty).

Loai cap: TKLI-LTxx-yyFO (voi xx la 56 lugng dng long; vy 14 sb luong soi quang)
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Stt

Yéu ciu ky thujt

o Tén VNPT Net2 )
Vi du: Cap treo hinh s6 8 ¢6 vo boc kim loai 36 soi
000lm TKLI1-LT6 36FO XXXX 7/2019 VNPT Net2 0002m ...

7.2

Ddng goi

- Chiéu dai tiéu chudn cla cap: 2000 m

- Cép duge quéin vao trong tréng cap bang gb hoac kim loai, m3i doan cap dé trong mot trng cap
riéng biét. Dudng kinh cia truc quan cép (thing tréng cap) 16n hon 40 14n dudng kinh ngoai cap va
dam bao chéng duogc céc hu hong khi van chuyén, bbe d. Tréng cap 1a loai st dung mot 1an (néu 1a
tréng cap lam bing gd).

- Sau khi hoan tét cong tac do thir, hai ddu cudn cap phai duge boc kin dé chéng tham nudc.

- Nip day trdng cap la cac nan g3 gén chit vao vanh tréng cap bing dinh va ¢d dai sit bao vé.

- Hai mit tréng cap duoc ghi cac thng tin sau:

o Tén nha san xuét

Loai cap : TKL1-LTxx-yyFO

B6 bin s& PR PR

Chiéu dai cap : x000 m

Ngay s8N XUAL T ...ooveeeieiiiiiieeee e,

Trong lugng cap e kg

M{i tén ¢chi hudng ra coa cap ca hai mit bobin
Dau kiém tra KCS khi xuat xudng: bao gdbm cac théng tin hé s6 suy hao dB/km cia ting soi
quang ¢ cac bude song 1310nm va 1550nm tai 2 dau cap.

0 00 00 OO0

- Thoi gian bao hanh san pham toi thiéu & 05 nam, tinh tur ngay ky Bién ban nghiém thu, ban giao
cua tung Thong bao giao hang (PO);
- San pham dugc san xuat khéng qua 12 thang tinh dén thai diém giao nhan hang héa

B | Cap quang céng kim loai CKL1-LT6-36FO
1 | Tong quat
- Tiéu chuin nay bao gbm céc yéu ciu chung vé quang va céu tric cho loai cap soi quang kéo cbng
kim loai chira dén 36 soi quang
- Soi quang dugc dung 13 loai don mode - chiét suét bac va 1a vét liéu thuy tinh chét lugng cao (Theo
khuyén nghi ITU-T G.652.D va TCVN 8665: 2011).
- Tudi tho cap = 15 nam
Il | Chu tric cap:
1 | Hinh v& cdu triic cta cap quang kéo cdng kim loai:
/.Ssri uitag
",«/ . Tuxatrophie jelly
) Ao chdng thim
e w_ Div xé vd (Ripeord)
i ... Thinb phin gia cpone rung Hm FRP
T, _{3ing thép shiin
T Vo oha HDPE
Hinh 4: Céu tric cap quang cbng kim loai CKL1-LT6-36FO
1.2 Cau trac clia cap soi quang kéo cdng kim loai duge tudn theo bang 11
Bang 11 — CAu triic va cic thanh phin clia cap sgi quang kéo cbng kim loai
Tén Mo ta
S4 sgi quang 36FO
S6 sgi quang trong méot bng long | 6FO
éng long Vit Lidu PBT (Polybutylene Terephthalate)
VNPT Net 2 No 143/19 — TRLI-LTxx- yp 80 + CRL-TE Txe-vi 50 SM G.6352D OFC 072019
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s A M CONG TY CO PHAN DAY VA CAP SACOM
Duimg sé 4, KON Leng Thanh. Tam An, Long Thanh, Bdng Nai

DAY VA CAP il s o

Stt Yéu ciu ky thuit

Pudng kinh ngodi | > 2,0 l'r‘l‘m,,déi v6i cap théng thuong (phai tron déu sudt theo
chidu dai cap)
Hop chit dién day trong éng long | Thixotrophic Jeily
Ong dén Nhya PE (hofic trong dwong), khong st dung nhura tai ché, kich
j thuéce tuong tir nhu ong 16ng, khéng ¢ khuyét tt
Thanh phan gia cudng trung tim | VAt liéu FRP (Fiberglass Reinforced Plastic)
Soi chdng thim (Water Blocking Yarn)
Thanh phén chéng thim Bing chéng thdm nuée va tao db tron déu cho 15i cap (Water
Blocking Tape)
Phuong phap bén 15i Bén déo chiéu SZ.
Bing sgi Aramid dugc se chit voi nhau nhim dé dang phan biét
Day xé vo cap (Day Ripcord): vi cdc thanh phén khac va dam bao di chic dé tudt vo cap.
Nam dudi 16p bang thép nhin
L&p bdo vé ¢o hoc Bing thép nhan, d6 cao gon song 0,5mm
D§ du soi quang Téi thidu 1% so v6&i chiéu dai cdp & khodng nhiét ¢ tr 20°C
’ den 30°C
Léb vé neodi Vit liéu Nhua HDPE mau den
P goal bo day 1,5 mm=90,] mm
2 | Vb cap va gia cudng:

2.1 | Lép vo ngodi cong phai duge lam tir vat liéu HDPE chét lugng cao méi 100%, chira carbon mau den
chiu dugce tac déng cha tia cuc tim, chira chét chéng oxy hoa (antioxidant}, khdng cd khd ndng phat
trién nim méc trén vé va ¢ kha ning cach dién,

2.2 | V& cap phai bao vé duoc 181 cap khoi nhiing tac dong co hoc va nhimng anh hudng cia mdi trudng bén
ngodi trong qua trinh cAt gil, lap dat khai thac (nudce, nhiét do, hoa chét, ¢on triing gam nham...).

2.3 | VO boc coa cap phai nhin, déng tam, khéng c¢6 chd ndi, vét ran nit, 16 thiing; chét luong phai déng déu
(khéng: gb ghé, rd xdp, chira bong béng khi, bi chia tach, c6 vét phdng rdp, khuyét, vén cuc), khong
chira thanh phén kim loai; phai mém déo, chic chiin, tach vo dé dang.

2.4 | C6 kha ning chju dién &p cao: Ti thiéu 20 kVDC hay 10kVACrms ¢6 tin s6 tir SOHz dén 60Hz; cam
két khong 6 hién tugng danh lira hodic danh thiing vd cap sau 5 phit thi.

2.5 i Lép bang thép gon song dam bao bao vé cap khoi céc tac dong co hoc va chbng loai gam nham; sir
dung thép ¢ ham lugng carbon thap duoc ma dién chrome v&i 36 day sau khi ddp don séng > 0,15mm,
va pha ethylene arcylic copolyme ¢ hai mét, d§ day 16p phu > 0,04mm. Béng thép gon song quén doc
toan b 101 cap dd bén SZ voi phén chom 1&n nhau cua béng thep nhé nhét 13 3mm. Dudng kinh ngoai
biing thép phan chom 1&n nhau bang duong kinh ngoal phin gon song.

3 | Quy dinh sb, mau dng long va sb lwgng Ong long, 6 ong ddn
Ma mau cia s¢i quang va bng 1ong tudn theo tidu chudn TIA/EIA -598-A
S&, mau dng 1éng va s6 luong bng long, Sng don tudn theo quy dinh ta1 bang 12
Béng 12 - Quy dinh s6, mau éng long va s luong dng long, dng dén
Phan tir 13i cap (6ng ldng/dng don)
Ong long TT | 2 3 4 5 6
M3 mau Lam cam Lue Néu Xam Trang
S0 s0i quang 36 FO 6 6 6 6 6 6
4 | Théng s6 k¥ thuit ciia soi quang
Dic tinh quang hoc va hinh hoc cla s¢i quang don mode (SM) tuén thl khuyén nghi ITU-T G.652.D,
dwoc phu I6p UV Cured crylate ¢6 kha ning chéng tia cye tim va dap ung cac thong sé k¥ thuit tai
bang 13:
Béng 13 — Céc théng sb k§ thudt cta soi quang:
Tén chi tiéu Tiéu chuin Phwong phap do
Hé sb suy hao soi quang (Attenuation Coefficent): IEC 60793-1-40
VNPT Net 2 No.143/19 — TKLI-LTxx- sy FO + CKL-1LTxx-yyFO SM G.652D OFC 07/2019
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Yéu ciu ki thuit

- Tai bude song 13 10nm:
+ Suy hao trung binh cé cudn cap
+ Suy hao tirng s¢i frong cudn cap
- Tai bude sdng 1550nm:
+ Suy hao trung binh ¢4 cudn cap
+ Suy hao ting sgi frong cudn cap

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

< 0,21 dB/km
<0,22 dB/km

Heé sb tan sic (Dispersion):
- Tai bude séng 1310 nm:
- Tai bude song 1550 nm:

< 3,5 ps/nm.km
< 18 ps/nm.km

IEC 60793-1-42

Hé s tan mode phan cuc PMD

<0,2 psvkm

IEC 60793-1-48

Buée sdng tan sic bﬁng 0 (Mowin - Aomax)

1300 <25 <1324 nm

IEC 60793-1-42

D6 doc tan sic tai diém 0 (Zero dispersion slope-Sopa)

< 0,092 ps/nm°xkm

1EC 60793-1-40

Budc song it Aec (Cut-off Wavelength)

<1260 nm

IEC 60793-1-44

Suy hao udn cong tai budc 1625 nm (marco bending loss)
voi ban kinh r = 30mm x 100 vong

<0,1dB

IEC 60793-1-47

Puong kinh trudng mode MFD (Mode Field bending
loss) tai budce séng 1310 nm

9,2 um = 0,5 um

IEC 60793-1-45

Té&m sai trudng mode (core concentricty error) <0,6 um IEC 60793-1-20
Pudng kinh 16p vo phan xa (Cladding Diameter) 125 + lum IEC 60793-1-20
D khéng tron déu l6p phan xa (Cladding noncircularity) | <1 % 1EC 60793-1-20
Buéng kinh 16p vo so cap (Primary coating diameter):

- Chua nhudém mau 245+ 10 pm 1EC 60793-1-21
- Sau khi nhuém mau 25010 pm

Piém suy hao ting ddt bién tai budc sdng 1310 nm va

1550 nm (Point discontinuity) =0,05dB IEC 60793-1-10
Sire cing s@i quang > (0,69 Gpa (100 kpsi)| IEC 60793-1-30

M4 mau sgi quang

Theo EIA/TIA 598

Lép vé so cﬁp st dung vét liéu chdng anh hudng cla tia cuc tim (chét acrylate), giam thiéu tac déng

clia mdi truong ngoal.

Lép vo so cap trude khi nhudm mau cé dudmg kinh danh dinh 1a 245pm +10um, sau khi nhudém mau cé

duong kinh danh dinh 250um £ 10pm sir dung loai muc bén theo thai gian.

Khi thue hién han ndi, 16p vo so cap phai ¢6 thé tach d€ dang ra khoéi sgi ma khong can dung hoé chat

va khéng gay anh hudng dén soi quang.

Pic tinh vit ly, co hoc va moi trirdng

Céc dac tinh vat 1y, co hoo va moi trudng clia cap s¢i quang kéo cong kim loai duge kiém tra theo bang

14 tai budc song 1310 va 1550nm

Bang 14 - Céac phép thu vat ly, co hoc va mdi trudng

Chi tiéu

Phwong phép thir va tiéu chuin

Kha niing chiu 1IEC 60794-1-2-E1

luc kéo céng

Pudng kinh truc cudn: > 30D (D = Pudng kinh cap )
Chiéu dai doan cap kéo thit 1a < 100 m
Thoi gian kéo thir duy tri trong 10 phot
Tai thir lién tuc: Tuong Ung trong luwgng 1km céap % 1,2

Chi tiéu:;

Soi khong gay, vo cap khdng ran nirt, tdng suy hao: < 0,1
dB, 46 dan dai < 0,25%

nén

Kha néng chiu

IEC 60794-1-2-E3

Nén cap gitra hai tim thép, mét thm c6 dinh va mét thm di
dong dai 10cm. Ban kinh phan gd cla tim thép di dong
khoang Smm

Mau dai dién c6 chiu dai di dé lap dat trén may.

Lyc thir: 4000 N vai cap ¢ hai 1op vo, boc bang thép bdo vE
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Yéu ciu k¥ thuit

hodc twong (mg trong lugng cia | km cdp véi cap kéo cong,
cap treo trong 10 phat
Sé diém thi: | diém.

Chi tiéu

Soi khéng bi gy, vo cap khong bi ran nirt, ting suy hao: <
0,1dB

Vet chiu nén khdng gay nguy hiém cho cac thanh phan cia
cap.

IEC 60794-1-2-E4

B6 cao cha boa: 100 cm; Trong lugng bia: 1,0 kg
Pau bia cé dudng kinh: 25 mm

thf‘a“g chiv S4 diém thir: 25 diém (cach nhau 10 cm)
va dap . in Soi khéng giy, vo cap khong ran nirt. Vét ciia va cham duoc

Chi tiéu . s <

xem nhu binh thudng, ting suy hao: < 0,1 dB
- ; < — ; p
IEC 60794-1-2-E6 leang; kinh truc u?11. < 20D ;(D qquong kmhkcap) \
- . B Goc ubn: £90°; Toée dd: 2s/lan; Tai; 10kg; SO chu ky: 25

Kha nang chiu (hoac E11) chu ks
uon cong gt Y x : P—

Chi tiéu: Sei khéng bi gdy, v cap khdng bi ran nit, tAng suy hao: <

0,1 dB.

Kha nang chin
X0dn

IEC 60794-1-2-E7

Chidu dai thir xon: 4m; S& chu ky: 10 chu ky.
Goe xoan: + 180°; Tai doc truc 100 N,

Chi tiéu

Soi khong bi giy, vo cap khong bi ran nirt, ting suy hao: <
0,1dB

Kha nang chiu
nhiét

1IEC 60794-1-2-F1

Chu trinh nhiét: +23°C — -30°C — +65°C — +23°C

D6 dai mau thi: > 500m

Thi gian thir tai mdi chu trinh nhiét 1a 24h

Tirng chu trinh nhiét cy thé nhu sau:

- Diém bit dau va didém két thuc 12 nhiét d6 phong: 23°C
- Thai gian tir +23°C dén -30°C 1a 3h

- Giir tai nhiét do -30°C 14 6h

- Tang -30°C dén +65°C 1a 6h

- Gii¥ tai nhigt d6 +65°C 1a 6h

- Giam nhiét do tir +65°C xudng +23°C la 3h

- Do suy hao trude khi thir va ghi lai két qua

- Do suy hao tai thoi diém da giir tai nhiét do -30°C duoc
3h; tai thoi diém da giil tai nhiét do +65°C dugce 3h va tai
thoi diém da giir & nhiét do +23°C dwoc 3h

Chi tiéu;

D tang suy hao: < 0,05 dB/km

Thit d6 chay
chia hgp chét
dién day

IEC 60794-]-2-
El4

Chiéu dai mau thir: 0,3 m mat dau da tudt vo cap xap xi
80mm va treo ngugc trong budng thir, ddu trén day kin
Thoi gian thir: 24 gid;

Nhiét 49 thir: 60°C + 5°C

Chi tiéu;

Chit dién day & mau thir khong bi chay roi xubng hogc thanh
phén ctia chit dién day bird rira <0,05g.
Céc soi quang trong ong 1ong giir nguyén vi tri, khong bi roi

Kha ning chéng
thim

IEC 60794-1-2-F5

Chiéu dai mau: 3m; Chiéu cao c6t nude: Im
Thei gian thi: 24 gio & nhigt d§ 25 + 2°C

Chi tiéu;

Nuée khong bi thim qua mau thir

Kha nang
chiu dién ap

TCN 68-160:1998

Pién ap t6i thiéu 1a 20 kVDC hoac 10 kVACrms vé6i tan s6
50~60Hz trong thai gian 5 phit

VNPT Net 2 No 143/19 — TRLI-L.Tx- ypi0 + CEL-T L Txx-yy FO SM G.6352D OFC
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Stt Yéu cu ky thuit
| phéng dién | Chi tiéu [ V& cap khong bi danh thing
6 | Dac tinh co 1y va mbi trudng lip dit cap
Bang 15: Djc tinh co Iy va moi trudng lap dit cap
Théng s0 k§ thuat Chi tiéu
Tai trong cho phép 16n nhét khi lap dat 2700N
Tai trogng cho phép lon nhat khi lam viéc 900N
Dai nhiét d¢ khi lap dat -5°C dén +65°C
Dai nhiét d6 lam viéc -10°C dén +65°C
Ban kinh uén cong ti thiéu khi lap dat 10 1an duong kinh cap
Ban kinh udn cong tdi thiéu sau khi 1ap dat 20 lan duong kinh cap
7 | Dong goi va danh diu:
7.1 | Panh diu cip va chiéu dai cip
Céc thong tin clha cip duge danh déu tai m3i mét chidu daji theo tiéu chuan IEEE P1222. Céc thong tin
khac duoc thém vao theo y8u cau cua khach hang (Max. 15 ky tw).
o Chiéu dai
o Loai cap: CKL1 -LTxx-yyFO (v&i xx 13 56 lugng bng long; Yy 1a 56 lugng s¢i quang)
o Ténnha sin xudt
o Thang/Nam san xuét
o Tén VNPT Net2
o Vidu: Cap kéo cong kim loai 36 soi
o 000lm CKLI-LT6 36FO XXXX 3/2019 VNPT Net2 0002m ...
7.2 | Pong géi )
- Chiéu dai tiéu chuin: 4000 m
- Cép duge quin vio trong tréng cap bang g6 2 léphodc kim loai, mdi doan cap dé trong mét tréng
cap riéng biét. Duong kinh ctia tryc quan cap (thung trong cap) 1én hon 40 lan dudng kinh ngoas
cap va dam bao chbng dugc cac hu hong khi van chuyén, béc d&. Tréng cap 1a loai sir dung mét lén
(néu la tréng cap lam bang gb).
- Sau khi hoan tht cong tac do thir, hai dau cudn cap pha1 duge boc kin dé chéng thdm nuée.
- Nip day trong cap la cic nan gd gan chit vao vanh tréng cap bang dinh va c6 dai sat bao vé.
- Hai mat tréng cap duoc ghi cdc théng tin sau:
o Tén nha san xuit
o Loaicap : CKL1-LTxx-yyFQ
o BObinsd e,
o Chiéu dai cap : x000 m
0 Ngay SAN XUAL © .ooveveiiiiiee e
o Trong lugng cép VO kg
o Trong lugng cd bé bin:....... kg
o Mii tén chi hudng ra ciia cap ca hai mét bobin
o DAu kidm tra KCS khi xuit xuéng: bao gdm cac théng tin hé s& suy hao dB/km cia timg sgi
quang & cac budce song 1310nm va 1550nm tai 2 déu cap.
8 |- Thoi gian bao hanh san pham t6i thidu 13 05 nam, tinh tir ngay kv Bién ban nghiém thu, ban giao
cha ting Thong bao giao hang (PO);
- San phdm dwoc san xuit khong qué 12 thang tinh dén thoi diém giao nhan hang héa
C | Cap quang céng kim loai CKL1-LT6-72FO
1 | Tong quit
- Tiéu chuan nay bao gdm céc yéu cau chung vé quang va céu triic cho loai cap sgi quang kéo cong
kim loai chira dén 72 s¢i quang
- Sgi quang duge dung 14 loai don mode - chiét sudt bac va 1a vat lidu thuy tinh chét laegng cao (Theo
khuyén nghj ITU-T G.652.D va TCVN 8665: 2011).
VNPT Net 2 N 143/19 — TRLI-LTxx- ypFO + CRE-1L Tex-vp 0 SM G.632D OFC 072619
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Stt Yéu ciu ki thuit
- Tubi tho cap = 15 nim

1Y | Ciu tric cap:

1 | Hinh vé cu tric cia cap quang kéo cong kim loai:

P Soi quang
_ _Sgi chénp thiem
o DAy xé wa (Rpeand)
. Thanh phin gia cudag ang tim FRP
TN Vot HOLE
Hinh 5: Céu tric cap quang cbng kim loai CKL1-LT6-72FO
Céu trac cha cap soi quang kéo cdng kim loai duqc tudn theo bang 16
Bang 16 — CAu triic va cic thanh phén ctia cép sgi quang kéo cng kim loai
Tén Mo ti
Sé sgi quang T2FO
S soi quang trong mét dng long | 12FO
Vit ligu PBT (Polybutylene Terephthalate)
Ong long Dudng kinh ngodi 2 2,0 n?m,’déi voi cap théng thudng (phai tron déu sudt theo
chiéu dai cap)
Hop chit dién diy trong 6ng long | Thixotrophic Jelly
C)ng don Nhua PE (hofc tuong duong), khéng st dung nhya tai ché, kich
thuGe toong tu nhu 6ng 16ng, khdng cd khuyeét tit
Thanh phan gia cudng trung tdm | Vat Jiéu FRP (Fiberglass Reinforced Plastic)
Soi chéng tham (Water Blocking Yarn)
Thanh phan chéng thim Bang chéng tham nudc va tao do tron déu cho 15i cap (Water
Blocking Tape)
Phuong phép bén 13 Bén dao chiéu SZ.
Béng soi Aramid dugc se chit voi nhau nham dé dang phan biét
Dy xé vo cap (ddy Ripcord) v&i cac thanh phan khic va dam bao di chic dé tudt vo cap.
Nam dudi |Gp bing thép nhin
Lép bao v§ co hoc Bang thép nhén, d§ cao gon séng 0,5mm
. . Téi thiéu 1% so véi chiu dai cap & khoang nhiét d§ tir 20°C
Do du soi quang dén 30°C
Lp vo ngoai Vit liéu Nhu‘a HDPE mau den
b6 day 2,0 mm+£0,1 mm
2 | Vo cap va gia cudng:

2.1 | Lép vo ngoai cung phai dugc 1am tir vét licu HDPE chat lugmg cao mai 100%, chira carbon mau den
chiu duoc tac déng cua tia cuc tim, chira chat chéng oxy hoé (antioxidant), khong c6 kha nang phat
trién nim mdc trén vo va cd kha niing cach dién.

2.2 | V4 cap phai bao vé& dugc 15i cap khoi nhiing tac dong co hoc va nhimg anh hudéng cia moi truong bén
ngoai trong qua trinh cit gii, lip dit khai thac (nuorc nhlet 6, héa cht, con trung gdm nhim...).

23 !'Voboe cua cap phal nhan déng tAm, khéng cé chd ndi, vét ran nu"t 16 thing; chat luqng phai dong déu
(khong: go ghe 18 xbp, chira bong béng khi, bj chia tach, co vét phong rop, khuyet von cuyc), khong
chtra thanh phén kim loai; phai mém déo, chiic chin, tich vo dé dang,

2.4 | C6 kha ning chiu dién ap cao: Téi thiéu 20 kVDC hay 10kVACrms c6 tan s6 tir 50Hz dén 60Hz; cam

VNPT Net 2 No. 143/19 — TRLI-LTxx- yy FO + CKL-1LTxxyyFO SM G.652D OFC 772019
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Stt Yéu cau ky thuat
ké&t khéng ¢6 hién twong danh lta hosic danh thung vo cap sau 5 phit thir.

2.5 | Lop bang thép gon sdng dam bio bao vé cip khdi cée tac ddng co hoe va chong loai gim nhdm; sir
dung thép c6 ham lugng carbon thip duge ma dién chrome véi do day sau khi dap don song = 0, ISmm,
va phu ethylene arcylic copolyme & hai mat, do day Iép phi > 0,04mm. Béng thép gon séng quén doc
toan by 15i cap di bén SZ véi phan chdm 1én nhau cia bang thép nhé nhat la 3mm. Budng kinh ngoai
bang thép phan chom 1én nhau bang duong kinh ngoal phén gon séng.

3 | Quy dinh s6, mau ong long va 0 lrgng Ong léng, O ong don
M3i mau cua S quang va bng léng tuén theo tidu chuin TIA/EIA -598-A
S6, mau dng léng va sb lugng bng long, bng don tuan theo quy dinh tal bang 17
Béng 17 - Quy dinh s6, mau dng long va sb lwgng 6ng long, dng dén
Phan tir 15i cap (dng léng/dng don)
Ong long TT I 2 3 4 5 6
M3 mau Lam cam Luc Néu Xam Tring
S4 sgi quang 72 FO 12 12 12 12 12 12
4 | Thong s6 k¥ thuat caa soi quang

béc tinh quang hoc va hinh hoc cla soi quang don mode (SM) tudn thi khuyén nghi ITU-T G.652.D,
dugc phu lop UV Cured crylate ¢6 kha ndng chong tia cyc tim va dap img cac thong so ky thuat tai

bang 18:

Bang 18 — C4c thong s6 k¥ thudt cua soi quang:

Tén chi tiéu

Tiéu chuan

Phuong phip do

Hé s6 suy hao sgi quang (Attenuation Coefficent):
- Tai budc song 1310nm:

+ Suy hao trung binh cé cudn cap

+ Suy hao tirng sgi trong cudn cap
- Tai budc song 1550nm:

+ Suy hao trung binh ca cudn cap

+ Suy hao tlrng sgi trong cudn cap

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

<0,21 dB/km
< 0,22 dB/km

IEC 60793-1-40

Hé s tan sic (Dispersion):
- Tai bude séng 1310 nm:
- Tai bude séng 1550 nm:

<3,5 ps/nm.km
< 18 ps/nm.kin

IEC 60793-1-42

Hé b tan mode phin cuc PMD

<0,2 psvkm

IEC 60793-1-48

Budc song tan sac bang 0 (homin - Aomax)

1300 <Ay <1324 nm

IEC 60793-1-42

P6 dbc tan sic tai diém 0 (Zero dispersion slope-Sqpay)

< 0,092 ps/am’xkm

IEC 60793-1-40

1550 nm {Point discontinuity)

Budc séng cit A (Cut-off Wavelength) <1260 nm 1EC 60793-1-44
Suy h’ao u,on cong tai budc 162‘5 nm (marco bending loss) <0,1dB IEC 60793-]-47
v&i ban kinh r = 30mm x 100 vong

Duo‘ng‘ km?l tr,u'orng mode MFD (Mode Field bending 92 im + 0.5 jum 1EC 60793-1.45
loss) tai bude séng 1310 nm

Tém sai trudng mode (core concentricty error) < 0,6 pm TIEC 60793-1-20
Puong kinh 1&p vé phan xa (Cladding Diameter) 125+ Ipum IEC 60793-1-20
D6 khong tron déu 16p phan xa {Cladding noncircularity) | <1 % 1IEC 60793-1-20
Pudng kinh 16p vo so cdp (Primary coating diameter):

- Chwa nhudém mau 245+ 10 pm IEC 60793-1-21
- Sau khi nhuém mau 250+ 10 um

DPiém suy hao tang dét bién tai bude séng 1310 nm va <0,05 dB IEC 60793-1-40

Suc eing s¢i quang

= 0,69 Gpa (100 kpsi)

1IEC 60793-1-30

M& mau sgi quang

Theo EIA/TIA 598

L&p vo sa chp sir dung vt liéu chéng anh hudng ciia tia cyc tim (chat acrylate), gidm thidu tac dong

VNPT Net 2 No.143/19 — TRLI-LTxx- 3y FO + CKL-1L Fex-yyFO SM G.652D OFC
KTCNQT-03/BM-078
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Yéu ciu k§ thuit

cia mdi trucng ngoai.

L&p vé so cap trude khi nhudm méau c6 dudng kinh danh dinh 1a 245pm +10um, sau khi nhuém mau ¢o
dudng kinh danh dmh 250pum + loum sir dung loai muc bén theo thoi gian.

Khi thuc hién han ndi, 16p vo so cip phai ¢6 the tach dé dang ra khoi soi ma khong can diing hoé chat
va khéng giy anh hudng dén s¢i quang.

Pic tinh vt Iy, co hoe va mi tredmg

Cac dic tinh vt 1y, co hoc va mdi trudng cia cap s¢i quang kéo cong kim loai duge kiém tra theo bang
19 tai budce song 1310 va 1550nm

Bang 19 - Cac phép thir vét ly, co hoe va méi truong

fyc kéo cang

Chi tiéu Phwong phap thir va tiéu chuin
Pudng kinh truc cudn: > 30D (D = Dudng Kinh cép )
. Chiéu dai doan cap kéo thir A< 100 m
Kha nang chiu TEC 60794-1-2-E1 Thai gian kéo thir duy tri trong 10 phut

Tai thir lién tuc: Twong (g trong lugng 1km cap x 1,2

Chi tiéu:

Soi khdng gdy, vo cap khdng ran nit, ting suy hao: < 0,1
dB, d§ dan dai <0,25%

Kha nang chiu
nén

[EC 60794-1-2-E3

Nén cép gifra hai tam thép, m6t tim cé dinh va mot tam di
dong dai 10cm. Ban kinh phin go cia tAm thép di dong
khoang 5mm

Mau dai dién co chidu dai da dé lap dat trén may.

Luc tha: 4000 N véi cap ¢ hai Idp vo, boc bing thép bao vé
hodc tuong (ng trong lugng clia 1 km cap v&i cap keo cong,
cap treo trong 10 phit

S4 diém thu: 1 diém.

Chi tiéu

Soi khong bi gdy, v cap khéng bi ran nirt, ting suy hao: <
0,1dB

Vét chiu nén khéng gay nguy hiém cho céc thanh phin cia
cap.

Kha nang chiu
va dip

IEC 60794-1-2-E4

Pd cao cia bia: 100 cm; Trong lugng boa: 1,0 kg
Pau bua ¢d dudng kinh: 25 mm
Sb diém thir: 25 diém (cach nhau 10 cm)

Chi tiéu

Soi khéng giy, vo cap khong ran nit. Vét caa va cham dugc
xem nhu binh thudng, ting suy hao: < 0,1 dB

Kha ning chiu
udn cong,

IEC 60794-1-2-E6
(hodc E11)

Duong kinh truc ubn: < 20D (D = dudng kinh cap)
Géc udn: + 90°; Te d6: 2s/lan; Tai: 10kg; $6 chu ky: 25
chu ky

Chi tiéu;

Sai khong bi gdy, vo cap khong bi ran nit, ting suy hao: <
0,1 dB.

Kha nang chiu
X0dn

1IEC 60794-1-2-E7

Chiéu dai thir xodn: 4m; S6 chu ky: 10 chu ky.
Géc xodn: + 180°; Tai doc truc 100 N,

Chi tiéu

Soi khong by gdy, vo cap khong bi ran niit, ting suy hao: <
0,1dB

Kha nang chiu
nhigt

IEC 60794-1-2-F1

Chu trinh nhiét; +23°C - -30°C — +65°C —» +23°C

b3 dai mau thir: > 500m

Thoi gian thir tai mdi chu trinh nhiét 1a 24h

Tirng chu trinh nhiét cu thé nhur sau:

- Diém bét dau va diém két thuc 1a nhiét do phong: 23°C
- Thai gian tir +23°C dén -30°C 13 3h

- Giif tai nhiét @6 -30°C 13 6h
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Y a8

Stt Yéu cau k¥ thuit
- Tang -30°C dén +65°C 14 6h
1~ Gift tai nhiét dd +65°C a 6h
- Giam nhiét dd tir +65°C xubng +23°C 1a 3h
- Do suy hao trudc khi thir va ghi lai két qua
- Do suy hao tai thai diém da giif tai nhiét do -30°C duge
3h; tai thoi diém da giir tai nhiét do +65°C duoc 3h va tai
thoi diém d3 gitt & nhiét 46 +23°C duge 3h
Chi tiéu: b tang suy hao: < 0,05 dB/km
Chiéu dai mau thir: 0,3 m mot dau da tudt vo cap xép xi
[EC 60794-1-2- 80mm va treo nguge trong budng thir, ddu trén day kin
Thir d§ chay El4 Théi gian tha: 24 gid;
clia hop chat Nhiét do thir: 60°C + 5°C
dién day Chat dién day & mau thir khdng bj chay roi xubng hodc thanh
Chi tiéu: phan ctia chit dién diy bi ro ri ra < 0,05g.
Céc sgi quang trong dng long gifr nguyén vi tri, khong bi roi
.. . Chiéu dai mau: 3m; Chiéu cao cOt nude: 1m
Kha ndng chong | TEC 60794-1-2-05 | 1ot oo thir: 24 gior & nhigt 46 25 + 2°C
tham — Z = % = ,
Chi tiéu: Nudc khdng bi tham qua mau thi
Khé ning _ Dién p tbi thiéu Ia 20 kVDC hodc 10 kVACrms véi tin s6
chiu dién ap TEN68-160:1998 1 5060 trong thoi gian 5 phiit
phéng dién Chi tiéu Vo cap khdng bi danh thing
6 | Diic tinh co Iy va moi truong ]f'lp dat cap
Bang 20: Bc tinh co ly va méi trudng lap dit cép
Théng sb ky thuét Chi tiéu
Tai trong cho phép Ion nhat khi lap dat 2700N
Tai trong cho phép I6n nhét khi lam viée 900N
Dai nhiét 36 khi lap dat -5°C dén +65°C
Dai nhiét dd lam viéc -10°C dén +65°C
Ban kinh udn cong t6i thiéu khi tp dat 10 1an duong kinh cap
Ban kinh ubn cong t5i thidu sau khi lap dat 20 ldn dudng kinh cap
7 | Déng géi va danh diu:
7.1 | Panh diu cap va chiéu dai cap
Cac théng tin cha cap dugc danh ddu tai m3i mét chidu dai theo tiéu chun IEEE P1222. Céc théng tin
khéac dugc thém vao theo yéu ciu ciia khich hang (Max. 15 k¥ tu).
o Chiéu dai
o Loai cap: CKL1-LTxx-yyFO (véi xx 12 $6 lugng ng 1ong; vy 13 sb lugng soi quang)
o Tén nha san xudt
o Thang/Nim san xuét
o Tén VNPT Net2
o Vidu: Cap kéo cbng kim loai 72 soi
o 0001m CKLI1-LT4 72FO XXXX 7/2019 VNPT Net2 0002m ...
7.2 Dong gm
Chiéu dai tleu chuén: 2000 m
- Cép duge quan vao trong tréng cép bdng 26 2 1éphoic k:m loai, mdi doan cap dé trong mét tréng
cap riéng biét. Duong kinh ctia tryc quan cap (thing trong ¢ép) 16n hon 40 ldn dudng kinh ngoal
cap va dam bao chbng dwoc cac hur héng khi van chuyén, bde d&. Trong cap 1a loai sir dung mét lan
(néu la tréng cap 1am bang gd).
- Sau khi hoan tit cong tac do thir, hai ddu cudn cép phai dugce boc kin dé chéng thédm nuée.
- Nép day tréng cap la cic nan gd gin chit vao vanh trng cp bing dinh va c6 dai sit bao vé.
VNPT Net 2 No 143709 — TREF-L Txx- ypy FO + CKL-TLTxx-yp FO SM G.652D OFC 072019

KTCNAQT-03:BM-078

Trang: 14720

\-11\\
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Stt Yéu cau ky thuit
- Hai mit tréng c4p duge ghi cac thdng tin sau:
o Tén nhi sén xuét
o Loaicap : CKLI-LTxx-yyFO
o B&binsd § e e aes
o Chiéu daicdp :x000m
o Ngay san XUAL © oo
o Trong lugng céap SOTUIN ¢4
o Trong lugng ca bd bin:........ kg
o Mili tén chi huéng ra cla cap ca hai mit bobin
o Déu kiém tra KCS khi xut xuwong: bao gdm cac théng tin hé sé suy hao dB/km cia tirmg s
quang & cac bude séng 1310nm va 1550nm tai 2 dau cap.
8 |- Thoi gian bao hanh san pham t6i thiéu 1a 05 nim, tinh tir ngay ky Bién ban nghiém thu, ban giao
cia ting Thong bao giao hang (PO);
- San phdm dugc san xuat khdng qué 12 thang tinh dén thoi diém giao nhan hang hoa
D | Cap quang treo kim loai TKL1-LTxx - 60/72FQ
I | Tong quat
1 | Tiéu chuin nay bao gdm cac yéu cau chung vé quang va chu tric cho loai cap soi quang treo hinh s6 8
vé boc kim loai chita dén 60, 72 s¢i quang.
2 | Sg¢i quang dugce ding la loai don mode - chiét suit bac va la vat liéu thuy tinh chét hrong cao (Theo
khuyén nghi ITU-T G.652.D va TCVN 8665: 2011).
3 | Tudi tho cap phai dat = 15 nim.
T | Yéu cau ki thuit chi tiét
1 | Cau tric cip
,Diy treo cap
Tuxatroptuc elty
Ly lons,
_Sai chéng thim
Diy v& v {Rapeord}
Thanh phin s cudng e tags ¥R
-. Bing ¢hdng sham
7 . Bing thép nhdn
—~ Ve nbya HDPH
Hinh 2: Céu tr(ic cta cap soi quang treo hinh sb 8, vo boc phi kim logi TKL1-LT5-60FO
Day treo cap
L Ldute
— o
Ong tong
' Sen chong thim
V D _se s o (Ripeord
Lhanh phin ma cuime tung dm ERP
Hany ching thim
 Baog thép nhin
- Noasthea HDPE
Hinh 3: CAu tric cia cép sgi quang treo hinh s 8, vo boc phi kim loai TKL1-LT6-72FO
Céu trdc cia cap sgi quang treo hinh s0 8, vo boc phi kim loai dugc tudn theo bing 6
FAPT Net 2 No.143/19 — TELI-LTxx- pyFO + CKL-ILTxx-yyFO $M G.652D OFC 072019
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s A M CONG TY CO PHAN DAY VA CAP SACOM
Duémg sb 4, KCN Long Thanh, Tam An, Long Thanh, Déng Nai

- - - Fel: +84.251.3514989 - Fax: +84.251.3514987
DAY VA CAﬁ Email: mnoxamm {l' sacom,conyn

Stt

Yéu cau ky thujt

Bang 6 — Céu tric va céc thanh phan cia cap sgi quang treo hinh sb 8, vo boc phi kim loai

Tén Mo ta
S6 soi quang 60FO/72FO
S$6 sgi quang trong mdt éng long | 12FO
Vit lidu PBT (Polybutylene Terephthalate)
£ 2 > LI ~ - . ) Z ki
Ong long Pusng kinh ngodi ;éf),)o mm déi v&i cap thong thudng (tron dev theo sudt chieu dai

Hop chit dién day trong dng léng | Thixotrophic Jelly
Nhya PE (hodc tuong duong), khdng st dung nhya tai che, kich
thude tuong ty nhu Ong Iong, khdng ¢6 khuyét tat

Ong don (néu ¢o)

Thanh phan gia cudng trung tim | Vét liéu FRP (Fiberglass Reinforced Plastic)
Sgi chdng tham (Water Blocking Yarn)

Thanh phin chéng thim Bang chong thim nudc va tao do tron déu cho 151 cap (Water
Blocking Tape)
Phuong phap bén 15i Bén dao chiéu SZ.
Bang soi Aramid dugc se chiit vdi nhau nham dé dang phan bigt
Déy xé vo cap vGi céc thanh phin khac va dam bao di chic dé bt vo cép.
Nim dudi bing thép nhan.
Lép béo vé co hoe Bang thép nhin, d6 cao gon song 0,5 mm
D6 du soi quang ' Téi thiéu 1% so v&i chiéu dai cap & khoang nhiét 4o tir 20°C
' den 30°C
Lop v Vit liéu Nhua HDPE mau den
D3§ day 2,0 mm £ 0,1 mm
Gom 07 soi thép ma kém bén v6&i nhau cd dudng kinh:
Day thép ma kém | Cap 60FO dudng kinh médi s¢i > 1,0mm
Cap 72FO dudng kinh méi sgi > 1,2mm
Day treo cap Bing nhya HDPE lién khéi véi vo cép, do day va kich thudc:
Kich thuéc vavo |- Do day vo boe: > 1,0mm
boc diy treo - Chiéu cao cb diy treo: 2,3mm £ 0,3mm
- Chiéu rong ¢6 day treo: 2,3mm £ 0,3mm

Vo cap va gia eudng:

2.1

L&p vo ngoai cung phai duge lam tir vét ligu HDPE chét luong cao mdi 100%, chira carbon mau den
chiu duoge tac dong cua tia cue tim, chira chat chéng oxy hod (antioxidant) thich hop, khong c6 kha
ning phat trién ndm mbce trén vo va co kha niing cach dién.

2.2

V6 cap phai bao vé duoc 161 cap khoéi nhifng tac dong co hoc va nhung anh huong cia moi trudng bén
ngoai trong qua trinh cét gifr, Kp dit khai thac (nude, nhlet d6, hoa chit, con trung gam nham...).

23

Vo boc cla cap phm nhan dong tam, khong c6 chd ndi, vét ran nit, 10 thung, chat lugng phal dong déu
(nhu khéng: gd ghé, & xbp, chia bong bong khi, bi chia tach, c6 vét phong rdp, khuyét, von cuc),
khéng chira thinh phan kim loai; phal mém déo, chic chin, tich vé dé dang

24

C6 kha nang chiu dién 4p cao: Toi thiéu 20 kVDC hay 10kVACrms c6 tin s& tir 50Hz dén 60Hz; cam
két khong 6 hién tugng danh lira hoge danh thiing vé cap sau 5 phut thi,

2.5

Lép bang thép gon séng dam bao bao vg cap khoi cdc tac déng co hoc va chéng loai gam nhim; sir
dung thép ¢6 ham luong carbon thdp duge ma dign Chrome vdi do day sau khi ddp gon séng > 0, 15mm,
va phi Ethylene arcylic copolyme & hai mit, d6 day 6p phu = 0,04mm. Bang thép gon song quan doc
toan bd 16i cap da bén SZ voi phan chém 1€n nhau coa bang thép nho nhit la 3mm. Dudng kinh ngoai
bang thép phdn chom lén nhau bang dudng kinh ngoa.l phan gon song.

2.6

Day treo cap dugc lam bing thép ma k&m, bén X0An va duoc boc bang nhwa HDPE lién khéi vai vo
cap. Khi tach day treo khoi than cap khong lam thay dbi cdu tric than cap va anh hudng téi chit lugng
cap.

NPT Net 2 No. 143/19 — TRLI-LTxx- py FO + CKL-TLTxx-yp FO SM G.632D OFC 072019
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s A M CONG TY CO PHAN DAY VA CAP SACOM
Bwémg s& 4, KCN Long Thanh, Tam An, Long Thanh, Bdng Nai

DAY VA CAP | i ssooniseamon
Stt Yéu ciu ky thuit
3 | Quy dinh s6, mau éng 1ong vi s6 lwong Gng léng, ong don
3.1 | Ma mau clia sgi quang va 6ng 1ong tuin theo tidu chudn TIA/EIA -598-A
3.2 | 86, mau bng 1dng va 56 lugng dng long, dng dén tudn theo quy dinh tai bang 7
3.3 | Bang 7 - Quy dinh s6, mau dng 1dng va sb luong dng long, ong dén
Phén ti 15i cap (dng 1dng/dng don)
Ong long T 1 2 3 4 5 6
M3a mau Lam cam Luc Néu Xém Trang
Sé soi quang 60 I'O 12 12 12 12 12 Dgn
¥ 72 FO 12 12 i2 12 12 12
4 | Théng s6 k¥ thuit ciia sgi quang
bic tinh quang hoc va hinh hoc ctia sgi quang don mode theo khuyén nghj ITU-T G.652.D, dugc phi
I6p UV Cured crylate cé kha nang chéng tia cuc tim va phai dép g céc thong sb k¥ thuat tai bang
8
Bang 8 — Céc thong s6 ky thuat clia sgi quang;
Tén chi tiéu Tiéu chuén Phuong phap do
Hé sb suy hao soi quang (Attenuvation Coefficent):
- Tai bude séng 1310nm; '
+ Suy hao trung binh ¢a cudn cip <0,35 dB/km
+ Suy hao tirng soi trong cudn cp < 0,36 dB/km 1EC 60793-1-40
- Tai buée séng 1550nm:
+ Suy hao trung binh c& cudn cap <0,21 dB/km
+ Suy hao tung soi trong cudn cap <0,22 dB/km
Heé sd tan sic {Dispersion):
- Tai bude song 1310 am: <3,5 ps/nm.km IEC 60793-1-42
- Tai budc song 1550 nm: <18 ps/mm.km
Hé sb tan mode phan cuc PMD <0,2 psVkm TEC 60793-1-48
Budc song tan sic vé& 0 (Romia - Momay) 1300 < A < 1324 nm | [EC 60793-1-42
D6 doc tan sic tai diém 0 (Zero dispersion slope-Sgmax) <0,092 ps/nmzka [EC 60793-1-40
Buédce séng ¢t Aee (Cut-off Wavelength) <1260 nm 1EC 60793-1-44
Suy h’ao u,c”')n co_ng tai budc 162‘5 nm (marco bending loss) <0.1 dB IEC 60793-1-47
v@i ban kinh r = 30mm x 100 vong .
Du’(‘mg. kin!] tr}rérng mode MFD (Mode Field bending 9.2 ym % 0,5 um IEC 60793-1-45
loss) tai bude song 1310 nm
Tam sai trudng mode (core concentricty error) <0,6 pm 1EC 60793-1-20
Puomg kinh 1dp vé phan xa (Cladding Diameter) 125+ 1pum IEC 60793-1-20
D6 khong tron déu 16p phan xa (Cladding noncircularity) | <1 % IEC 60793-1-20
Pudng kinh 16p vo so ¢lp (Primary coating diameter):
- Chua nhudm mau 245 £ 10 pm IEC 60793-1-21
- Sau khi nhu®ém mau ] 250+ 10 pm
Diém suy hao tang dét bién tai bude song 1310 nm va
1550 nm (Point discontinuity) 0,05 dB IEC 60753-1-40
Stre cing s¢i quang > 0,69 Gpa (100 kpsi)| IEC 60793-1-30
Ma& mau sgi quang Theo EIA/TIA 598
L&p vo so cAp sir dung vat liéu chdng anh hudng cila tia cuc tim (chét acrylate), giam thiéu tac dong
cha madi trudng ngoai,
Lép vo so cap trude khi nhuém maw ¢é duong kinh danh dinh 13 245pm +10pum, sau khi nhuém mau cé
dwrong kinh danh dinh 250um % 10um st dung loai myc bén theo thdi gian.
Khi thie hién han ndi, 16p vd so cap phai cd thé tach d& dang ra khoi sgi ma khéng can diing hoa chét
va khéng gy anh hudng dén sei quang.
VNPT Net 2 No 143719 — TRLT-LTxv- pyd O 4 CRE- T Txe-ww FO SM G.60352D OFC 072019
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Stt

"Yéu cau ki thuit

Diic tinh vit Iy, co hge va méi tredng

Céac phép thir vit ly, co hoc va mdi trudng ciia cap soi quang treo hinh 56 8 ¢o vo boc phi kim loai dugc
kiém tra theo bang 9 tai budc séng 1310 va 1550nm
Bang 9 - Cac phép thir vit Iy, co hoc va mdi trudng

Chi tiéu

Phwong phap thir va tiéu chuan

Kha nang chiu
lyc kéo cdng

[EC 60794-1-2-E1

Duong kinh true cudn: > 30D (D = Duong kinh cdp )

Chiéu dai doan cap kéo thir 1a < 100 m

Thoi gian kéo thir duy tri trong 10 phat

Tai thir lién tuc:

+ Tuong Ung trong lugng tkm cap x 1,2 d6i voi cap kim
loai

+ Tuong img trong lwong 1km cap x 1,5 d6i véi cap treo
phi kim loai

Chi tiéu:

S¢i khong gay, vo cap khéng ran nut, ting suy hao: <0,1 dB,
6 dan dai < 0,25%

Kha ning chiu
nén

IEC 60794-1-2-E3

Nén cép giita hai tim thép, mot tim co dinh va mét tam di
dong dai 10cm. Ban kinh phin go cia tam thép di dong
khoang Smm

Mau dai dién c6 chidu dai du dé 1ap dit trén may.

Ly thir: 4000 N voi cap cd hai 16p vo, boce bing thép bao vé
hofic tuong tng trong lugng cha 1 km cap véi cap kéo cong,
cap treo trong 10 phit

S& diém thir: 1 diém.

Chi tiéu

Sai khong bj gy, vo cap khong bi ran nit, ting suy hao: <
0,1 dB i i

Vét chiu nén khéng giy nguy hiém cho cac thanh phén cua
cap.

Kha nidng chiu
va dap

IEC 60794-1-2-E4

D& cao caa bia: 100 cm; Trong lugng baa: 1,0 kg
Pau blia ¢6 dudmg kinh: 25 mm
$4 diém thir: 25 diém (cach nhau 10 cm)

Chi tiéu

Sgi khong gay, vo cap khoéng ran nirt. Vét cua va cham duge
xem nhu binh thuong, tang suy hao: < 0,1 dB

1IEC 60794-1-2-E6

Pudng kinh tryc ubn: < 20D (D = dudng kinh cap)
Géc udn: + 90°; Tée dd: 2s/14n; Tai: 10kg; $6 chu ky: 25 chu

Kha nang chiu | (hodc E11} I
uén cong Y - — - . T
fin Soi khong bi gy, vo cap khéng bi ran niit, ting suy hao: <
Chi tiéu: ‘
0,1 dB.
Chiéu dai thir xofin: 4m; S$6 chu ky: 10 chu ky.
Kha nang chiu IEC 60794-1-2-E7 Géc xoan: + 180°; Tai doc truc 100 N.
z — — - . — =
X0dn Chi tiey g(plldlglong bi g8y, vo cap khéng bi ran niit, ting suy hao: <
Chu trinh nhiét: +23°C — -30°C — +65°C — +23°C
D9 dai mu thir: > 500m
Théi gian thir tai mi chu trinh nhiét 1a 24h
Kha ning chiu . Ting chu trinh nhiét cu thé nhu sau
nhiét IEC 60794-1-2-F1 1\ " iém bat dau va diém k&t thic 12 nhiét d6 phong: 23°C

- Thoi gian tir +23°C dén -30°C 1a 3h
- Giif tai nhiét d6 -30°C 13 6h
- Tang -30°C dén +65°C 14 6h

- Giir tai nhiét d6 +65°C 1a 6h

VNPT Net 2 No. 143/19 — TKLI-LTxx- yp FO + CKL- 1L Txx-yp FO SM G.632D OFC
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Stt

Yéu cau k¥ thuit

- Giam nhiét 6 tir +65°C xudng +23°C 1a 3h

- Do suy hao trwde khi thir va ghi lai ket qua

- Po suy hao tai thoi diém 4 giit tai nhiét do -30°C duge
3h; tai thoi didm d gitr tai nhiét do +65°C duge 3h va tai
thoi didm d3 giir & nhiét 46 +23°C duoc 3h

Chi tiéu:

D& tang suy hao: < 0,05 dB/km

Thir d(",),chéy cha
hop chat dién

IEC 60794-1-2-E14

Chiéu dai mau thir: 0,3 m mot dau da tudt vo cap xap xi
30mm va treo nguoc trong buéng thir, diu trén day kin
Thoi gian tha: 24 gid;

Nhiét dd thir: 60°C + 5°C

diy

Chi tiéu:

Chit di&n diy & mAu thir khong bi chay roi xudng hojc thanh
phén cla chat dién day bi ro rira <0,05g.
Céc soi quang trong ong long giit nguyén vj tri, khong bi roi

Kha ning chéng | IEC 60794-1-2-F5

Chiéu dai mau: 3m; Chiéu cao ¢dt nudc: Im
Thoi gian thi: 24 gid o nhigt d§ 25 £ 2°C

thim

Chi tiéu:

Nudce khéng bi thim qua mau thur

Khé néng
chiu dién ap

TCN 68-160:1998

Dign ap téi thiéu 2 20 KVDC hogc 10 kVACrms véi tan sb
50~60Hz trong thoi gian 5 phit

phong dién Chi tiéu

Vo cap khong bj danh thing

Dic tinh co' ly va mdi trutng lap dat cip

Bang 10: Pic tinh co ly va mdi trudng lap diit cép

Théng s6 k¥ thuat

Chi tiéu

Khoang vuot 16i da

100m

Tai trong cho phép lon nhét khi lap dat

2700N

Tai trong cho phép 1on nhét khi lam vige 900N

Dai nhiét a6 khi lap dat

-5°C dén +65°C

Dai nhiét d6 lam viéc

-10°C dén +65°C

Ban kinh ubn cong tdi thiéu khi lap dat

10 lan dudng kinh cap

Ban kinh uén cong tdi thiéu sau khi lap dat

20 lan dudng kinh cap

Dong gou va danh diu:

7.1

Vidu:
0001m TKLI-LT5 60FO

DPanh dau cap va chiéu dai cap
Cac théng tin ciia cap duge danh dau tai m3i mét chidu dai theo tidu chudn IEEE P1222. C4c thong tin

khic duge thém vao theo yéu cdu cua khach hang (Max. 15 ky tu).

Chiéu dai

Loai cap: TKL1-LTxx-yyFO (v&i xx 12 s6 luong dng long; yy la sd lugng sgi quang)

o

0

o Tén nha san xuét

o Thang/Nim san xuit
o

Tén VNPT Net2

Cap treo hinh 50 8 c6 vo boc kim loai 60 sgi
XXXX 772019 VNPT Net2 0002m ...

7.2

Dong goi
Chiéu dai tleu chuén cua cap: 2000 m
Cép dwoc quan vao trong tréng cap bang gb hodc kim loai, mdi doan cap dé trong mdt trong cap

riéng biét. Duong kinh ctia truc qudn cap (thung trong cap) I6m hon 40 lan dudng kinh ngoal cap va
dam bao chdng dugc cc hu hong khi van chuyén, béc d&. Tréng cap 12 loai sir dung mét {an (néu la

trbng cap lam bdng 2d).
Sau khi hoan tat cong tac do thi, hai dAu cudn cip phai duoce boc kin dé chéng tham nudc.
Nip day trong cap la cac nan gb gin chit vio vanh trbng cap bang dinh va ¢6 dai sit bao vé.
Hai mat tréng cap dugc ghi cac thong tin sau:

o Tén nha san xuit

FAPT Net 2 No143/19 — TKLI-LTxx- py FO + CKL-11L.Txx-yp FO SM ¢.632D OFC 072019
KTCN QT-03/BM-078

Trang: 19724

feait

E¥ ma

e



s A M CONG TY CO PHAN DAY VA CAP SACOM
Dutmg sé 4, KCN Long Thanh, Tam An, Long Thanh, Pdng Nai

Tel: +84.251.3514989 - Fax: +84.251.3514987

rF ) b Y r 4
DAY VA CAP Email: infosacom{@sacom.com.vi

Stt

Yéu cau ki thuit

© 0 00 0C0CO0OO0

Loai cap : TKL1-LTxx-yyFO

B4 bin sb OO USRS
Chiéu dai cap : x000 m

NEAY SAN XUAL © .ooeeiiteeiiiiieeiiiieereeaaaan
Trong lugng cap T e kg A
Trong luong ca bd bin:........ kg _ TY
Miii tén chi hudng ra cia cap ca hai mét bobin N
Déu kiém tra KCS khi xuit xudng: bao gém cac théng tin h¢ s6 suy hao dB/km cud>

quang & cac budc séng 1310nm va 1550nm tai 2 dau cap. v /s
8 Thoi gian bao hanh san pham tbi thigu 4 05 nam, tinh tir ngay ky Bién ban nghiém thu, Wao
cla tung Théng bao glao hang (PO); :
San pham duge san xudt khong qua 12 thang tinh dén thoi diém giao nhan hang hoa
VNPT Net 2 No.143/19 — TKLI-LTxv- yeFO + CKL-1LTxx-yy FO SM G.652D OFC 07/2019

KTCN/QT-03/BM-07B Trang: 20:20
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