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Phin 2. YEU CAU VE KY THUAT
Chuwong V. YEU CAU VE KY THUAT

Muc 1. Yéu cau vé ky thuat
Yéu cau vé ky thudt bao gom cdc ndi dung co ban nhw sau:
1.1. Gidi thigu chung vé dw todn, gdi thiu

+ Muc tiéu: Pap tng nhu ciu cung cp cap quang dé trién khai cac dy an dau tu
nam 2026 di dugc Giam ddoc VNPT Tay Ninh phé duyét va nhu cau tmg ciru mang ludi
trong diéu kién hop dong mua sim tap trung khong dap tmg dugc hang hoa, theo thong
bao ctia don vi mua sam tap trung s6 1282/VNPT-HNi-BQLDA-MS ngay 30/03/2026.

+Khéi lwong mua sim:

Stt Tén vat tu Pon vi | SO lwong
tinh

1 |Cap quang (Treo, Kim loai, 24FO, Thoéng thuong,] M¢ét 71.200
G.652.D)

2 |Cap quang (Treo, Kim loai, 48FO, Thong thuong,) Mét 23.350
G.652.D)

3 |Cap quang (Treo, Phi Kim loai, 12FO, Midspan, G.652.D)| M¢ét 110.000

4 |Cép quang (Treo, Phi Kim loai, 24FO, Thong thuong,| Mét 27.300
G.652.D)

5 |Cap quang (Treo, Kim loai, 12FO, Midspan, G.652.D) Mét 59.650

1.2. Yéu cau vé kj thugt
- Nha thu cung cp tai liéu k¥ thuat cta hing san xuit, thuyét minh tiéng Viét,
phai chiu trach nhiém vé tinh trung thyc, chinh xac cta cac thong tin, cac tuyén bo dap
tng trong HSDT, cung cap duong dan (link) dén trang Web dang hoat dong trén internet
ctia nha san xudt. Cac tai liéu phai 14 tiéng Anh hogc tiéng Viét va dugc kiém ching trén
website hodc 13 tai liéu cta chinh nha san xuit;
- Hang hoa nhap khau phai c6 day du C/O, CQ, hang hoa trong nudc phai c6 do
ki€ém xuat xudng.
- Soi quang phai c6 day du C/O, CQ.
- - Cung cap két qua do thir/két qua do kiém cta don vi do kiém doc 1ap (Phong
ki€ém nghiém dugc cong nhan VILAS...).
- Cung cap cac tai liéu chimg minh san phdm cung cap dat cac tiéu chuan vé I1SO,
CE, IEC.
-Tém tét thong ) ky thuz:it cua hang hoa, dich vu lién quan. Hang hoa, dich vu lién
quan phai tuan thu cac thong so6 ky thuat va ti€u chuan sau day:
1.2.1 Tiéu chuén k¥ thuit cap quang treo, kim loai 12FO:
(Cap quang (Treo, Kim loai, 12FO, Midspan, G.652.D))
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Stt TIEU CHUAN KY THUAT
1 |Tiéu chuin k§ thuat déi véisei  |Tuan tha ITU-T G.652D
quang
1.1|Loai soi Pon mét (SM)
Hé sb suy hao (Attenuation Coefficient) theo phwong phap do IEC 60793-1-40:
- Tai 1310nm:
+ Suy hao trung binh ca cuén cép |< 0,35 dB/km
1.2 + Suy hao tirng soi trong cudn cap [<0,36 dB/km
- Tai 1550nm
+ Suy hao trung binh cd cuén cap |<0,21 dB/km
+ Suy hao tung soi trong cuon cap |< 0,22 dB/km
Hé s tan sic (Dispersion) theo phuong phép do IEC 60793-1-42
1.3 |- Tai bu6c song 1310nm < 3,5 ps/(nmxkm)
- Tai bude song 1550nm < 18 ps/(nmxkm)
1.4|Hé sb tan sic mode phan cuc <0,2ps/[ 1km
(PMD) theo phuong phép do IEC
60793-1-48
1.5|Buéc séng tan sic bang 0 (A0min - [1300nm < A0 < 1324nm
AOmax) theo phuong phéap do IEC
60793-1-42
1.6/Dd ddc tan sic tai diém 0 (Zero <0,092 ps/(nmzka)
dispersion slope - SOmax) theo
phuong phéap do IEC 60793-1-40
1.7/Budc song cit Acc (Cable Cut - off |< 1260nm
Wavelength)
theo phuong phap do IEC 60793-1-
44
Suy hao khi uén cong sgi quang tai
1.8budc song 1625nm (Marcro <0,1dB
bending loss) voi ban kinh r =
30mm x 100 vong theo phuong
phép do IEC 60793-1-47
buong kinh truong mode MFD
1.9/(Mode field diameter) tai budc 9,2um £ 0,5um
song 1310nm theo phuong phap do
IEC
60793-1-45
1.10|/Tam sai truong mode (Core <0,6um
concentricity error) theo phuong
phép do IEC 60793-1-20
1.11{Puong kinh 16p v6 phan xa 125um £ Tpum
(Cladding Diameter) theo phuong
phéap do IEC 60793-1-20
1.12/P6 tron khéng déu 16p vo phan|< 1%

xa (Cladding noncircularity) theo

phuong phéap do IEC 60793-1-20

Lop vo so cap
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Stt TIEU CHUAN KY THUAT
- St dung vat liéu chéng lai anh hudng cia tia cuc tim (chit Acrylate) nham giam
thiéu tdc dong cuia moi truong.
L13 | Puong kinh 16p vo so cip (Primary coating diameter) theo phuong phap do IEC
60793-1-21:
+ Khi chua nhuém mau 245pm + 10pm
+ Sau khi d@ nhuém mau (st dung 250pum + 10pm
loai myc bén theo thoi gian).
- Khi thyuc hién han ndi, tach dé dang ra khoi sgi ma khong can sir dung hoa chét va
khong gay anh huong dén soi
Diém suy hao ting dot bién tai
1.14|budc song 1310nm va 1550nm  |<0,05dB
(Point Discontinuity) theo phuong
phép do IEC 60793-1-40
1.15{Surc cang soi quang theo IEC > 0,69 Gpa (100 kpsi)
60793-1-30
1.16/Soi quang duoc phi 16p UV Cured Crylate c6 kha ning chdng tia cuc tim
- Tuén thu theo tiéu chuan TIA/EIA-598-A.
1.17\Ma mau s¢i quang - Cap Midspan: sgi trong ong long s¢€ sur
dung hai sgi quang c6 mau bat ky lién ke trong
bang ma mau TIA/EIA-598-A
3 |Tiéu chuin k§ thuit véi cap quang treo vé boc kim loai (Cap quang treo KL)
3.1 Cic chi tiéu vé vt Iy, co hoc va moi trwong tai buéc song 1310nm va 1550nm
* Kha nang chiu kéo cing theo |* Két qua dam bao:
phuong phap do IEC 60794-1-2- |- Soi khong bi gay, vo cap khong bi ran nut,
3.1.1|E1. ) khong h¢ bang thép
- DPuong kinh tryc cuén: > 30D (D |- Tang suy hao <0,1 dB
= dudng kinh cap). - Do dan dai < 0,25%
- Chiéu dai doan cép kéo thir: <
100m
- Thoi gian kéo thir duy tri trong
10 phut
- Tai thtr lién tuc: twong Uimg trong
luong 1km cép
*1,2
* Kha nang chiu nén theo phuong
phap do IEC 60794- 1- 2-E3: )
- Nén cap gitra hai tam thép, mot |* Két qua dam bao:
tam cO dinh va mot tam di d(f)ng dai|- Téang suy hao <0,1 dB
3.1.2{10cm. Ban kinh phan go cuatam |- Soi khong bi gdy, vé cap khong bi ran ntt,

thép di dong khodng Smm

- Mau dai dién c6 chiéu dai du dé
lap dat trén may

- Luc tha: 4000N vai cap co6 hai
16p vo, boc bang thép bao vé hodc
tuong tng trong lugng cua 1km cap
v6i cap kéo cong, cap treo trong 10
phut.

- Sé diém thir: 1 diém

khong ho bang thep. i
Vet chiu nén khong gay nguy hiém cho cac
thanh phan cta cap
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Stt TIEU CHUAN KY THUAT
* Kha nang chiu va dap theo * Két qua dam bao:
phuong phéap do IEC 60794- 1-2- |- Tang suy hao <0,1 dB
3.1.3|E4: - Soi khong gay, vo cap khong ran nirt, khong
- DO cao cua bua: 100 cm ho bang thép.Vét cua va cham dugc xem nhu
- Trong luong bua: 1 kg. binh thuong

- Déu bua c6 duong kinh: 25 mm
- S6 diém thur: 25 diém (cach nhau
10 cm).

* Kha nang uén cong theo phuong
phap do IEC 60794- 1-2-E6 )
3.1.4|- DBuodng kinh truc uén: <20D (D |* Két qua dam bao:

= duong kinh cép). - Tang suy hao <0,1 dB

- S6 chu ky: 25 chu ky. - Soi khong gay, vé cap khong bi ran nut,
- Téc do: 2 giay/lan khong hé bang thép

- Goc udn: + 90°

- Tai: 10 kg

* Kha nang chiu xodn theo phuong
phép do IEC 60794- 1-2-E7.

- Cl}iéu dai thir xoan: 4m * Két qua dam bao:
3.1.5 |- Sochuky: 10 chu ky - Tang suy hao<0,1 dB
- Goc xoan: = 180° - Soi khong bi gay, vo khong bi ran nut

- Taidoc truc: 100 N

* Kha nang chiu nhié¢t theo phuong
phap do IEC- 60794- 1-2-F1

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

- Do dai mau thir: > 500m

- Thuc hién véi 2 chu trinh, thoi
gian thu tai mdi chu trinh nhiét 1a
24h, ting chu trinh nhiét cu thé nhu|* Két qua dam bao:

3.1.6[sau: - D6 tang suy hao: < 0,05 dB/km
+ Piém bat dau va diém két thic
la nhiét d6 phong:

+23°C.

+ Thoi gian tir +23°C dén -30°C 1a
3h

+ Gitr lai nhiét d6 -30°C 1a 6h

+ Tang tir -30°C 1én dén +65°C 1a
6h

+ Gitt tai nhiét do +65°C 1a 6h

+ Giam nhiét d6 tir +65°C xudng
+23°C 1a 3h

- Do suy hao trudce khi thur va ghi
lai két qua

- Do suy hao tai thoi diém da giir
lai nhiét @0 -30°C duoc 3h; tai thoi
diém da giir tai nhiét do +65°C
duoc 3h va tai thoi diém o nhiét o
+23°C.

* Thir 46 chay ctia hop chit dién  |* Két qua dam béo:
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Stt TIEU CHUAN KY THUAT
day theo phuong phap do IEC- - Chét dién day & mau thir khong bi chay roi
60794-1-2-E14
- Mau thir dai 0,3 m mot ddu dd  |xuong hodc thanh phén cia chat dién day b ro
3.1.7 |tudt vo cap xap xi 80 mm va treo  |rira< 0,058 )
nguoc trong budng thu, dau trén |- Cac s¢i quang trong ong long gilr nguyén vi
day kin. tri, khong bi roi.
- Nhiét @6 thu ¢ 60°C + 5°C
- Thoi gian thu: 24 gio.
* Kha nang chong thim theo ) )
phuong phap do IEC- 60794-1-2-  |* K&t qua dam bao: Nude khong bi ngam  qua
318 |[F5 N mau thu
- Chiéu dai mau thir: 3 m.
- D06 cao cOt nude: Im.
- Thoi gian thu: 24 h ¢ nhi¢t do
(25+ 2)°C.
* Kha nang chiu dién ap phong ,
3.1.9 |dién — Tiéu chuan TCN 68- * Két qua: vo cap khong bi danh thung
160:1998 7
- Dién ap t61 thiéu 1a 20 kVDC
hodc 10 kVACrms v6i tan so
50~60Hz trong thoi gian 5 phut.
3.2 Diic tinh co Iy va méi trwong lip dit cdp
3.2.1 |Khoang vuot t6i da 100m
3.2.2 |Tai trong cho phép 16n nhét khi lp [2700N
dat
3.2.3 |Taitrong cho phép 16n nhatkhi (900N
lam viéc
3.2.4 |Dai nhiét d¢ khi ldp dat - 50C ~ +650C
3.2.5 |Dai nhiét @6 khi lam viéc -109C ~ +650C
3.2.6 [Ban kinh udn cong nhé nhét khi Iip|10 1an duong kinh cap
dat
3.2.7 |Bankinh ubn cong nho nhatsau |20 lan duong kinh cap
khi lap dat
3.3 Ciu triic cdp quang treo cé vé boc kim loai:
Céu trac cap:
3.3.1
3.3.2 |Sb soi quang 12Fo
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Stt TIEU CHUAN KY THUAT
S6 luong soi quang trong mot dng 10ng:
3.3.3 |+ Débi véi loai cap Midspan 2Fo/b6ng long
+ Dbi voi loai cap 12FO 6Fo/ong long
Ong 16ng:
- Vit ligu PBT (Polybutylene Terephthalate)
334 . . o A 12
- Buong kinh ngoai cua ong 16ng:
+ Dbi voi cap 02 soi quang/éng > 1,6 mm
long
+ Pdi v6i cap > 06 soi quang/dng > 2,0 mm
long
- Hop chét dién ddy trong ong long [Hop chét Thixotrophic Jelly
) Nhua PE (hodc twong duong), khong sur dung
3.3.5 |Ong don nhua tai ché, kich thudc twong tu nhu ng long,
khong c6 khuyét tat
3.3.6 |Thanh phan gia cudng trung tim  |Vat liéu FRP (Fiberglass Reinforced Plastic)
3.3.7 |Thanh phan chéng tham:
- Soi chdng thdm (Water Blocking Yarn)
- Biang chong thdm nudc boc quanh 16i cap va tao d tron déu cho 13i cap (Water
Blocking Tape)
3.3.8|Phuong phap bén 16i Bén dao chidu SZ
Day x¢ vo cap (Day Ripcord):
) B;?lng so1 Aramid dugc se chat véi phau nham
3.3.9 | Chit ligu dé dang phan biét véi céc thanh phan khac va
dam bao du chac dé tudt vocap
- Vitri Nam dudi bang thép nhin
L&p bao vé co hoc:
- Bang thép nhan (bang thép gon song), dam bao bao vé cap khoi cac tac dong co
hoc va chdng loai gim nhdm
- Vit liéu Thép c6 ham lugng carbon thép ma dién
3310 chrome

- b6 day (sau khi dap gon séng) > 0,15mm

- D0 cao gon song 0,5mm

- Phu Ethylene arcylic copolyme ¢ hai mat

_D§ day 16p phit > 0,04mm

- Bang thép gon song ’quén doc toan bo 161 cap da bén SZ véi ph:?m chom lén nhau
cua bang thép nho nhat 1a 3mm. Buong kinh ngoai bang thép phan chom 1én nhau
bang duong kinh ngoai phan gon song.

3.3.11

Do du s¢1 quang Téi thiéu 1% so vai chiéu dai cap ¢ khoang
nhiét d¢ tir 20°C dén 30°C

Day treo cap:

- Day thép ma kém Gom 07 day thép ma kém bén voi nhau co
duong kinh moi sgi: > 1,0mm

- V6 boc day treo cép:
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Stt TIEU CHUAN KY THUAT
3.3.12 |+ Vat liéu Bang nhya HDPE lién khdi voi vo cap
+ Do day vo boc >1,0mm
+ Chiéu cao c6 day treo 2,3mm + 0,3mm
+ Chiéu rong cb day treo 2,3mm + 0,3mm
- Khi tach day treo khoi than cap khong lam thay d6i cAu truc than cap va anh
huong to1 chat lugng céap
Lop vo ngoai:
- Vit liéu Nhya HDPE mau den, chit lugng cao mdi
100%
- Bé day 16p vo cap 1,5mm + 0,1mm
3.3.13 |- Chira carbon mau den, chiu dugc tia cyc tim, chira chat chéng oxy héa
(antioxidant), khong co kha nang phat trién ndm mdc trén vo va c6 kha ning cach
dién.
- CS') kha nang chiu dién 4p cao: tdi Khoéng ¢6 hién tugng danh Itra hodc danh
thiéu 1a 20 kVDC o thiing vo cép sau 5 phut thir
hay 10 kVACrms c6 tan so tur 50Hz
den 60Hz
- Vo6 cap bao vé dugc 181 cap khoi nhing tac dong co hoc va nhirng anh hudng cua
moi truong bén ngoai trong qua trinh cét giir, lap dat khai thac (nuéc, nhiét do, hoa
chit, con tring gam nham...)
- V4 boc cp nhin, dong tim, khong c6 chd ndi, vét ran nit, 16 thing, chat lwong
phai ddng déu (khong g6 ghé, 16 xdp, chira bong bong khi, bi chia tach, 6 vét
phong 10p, khuyet von cuc), khong chira thanh phan kim loai, mém déo, chéc chin,
tach vo dé dang
3.314(Tudi tho cap |2 15 ndm
4 |Quy dinh vé s6, mau 6ng léng va s6 lwong dng léng, dng don
4.1  |Mi mau cia soi quang va dng 1ong tuan theo tiéu chuan TIA/EIA-598-A
4.2 Sb, mau dng 1ong va sé luong dng 16ng, dng don cla cap tuan theo quy dinh theo
bang dudi day:
Ong  |Phan tir 18i cap (6ng 1ong/dng don)
long
TT 1 2 3 4 5 6 7 8
Lam |Cam Luc Nau |Xam |[Tring [Po Pen
12FO |6 6 bon  Don [Don
Sésoi | 12F |2 2 2 2 2 2
quang | O
Midspa
n
5 |Panh diu va déng goi

Panh dau va chiéu dai cap:

Céc thong tin cta cap duoc danh dau tai mdi mét chiéu dai theo tiéu chuin IEEE
P1222. Cac thong tin khac duoc thém vao theo yéu cau cua khach hang (Téi da 15
ky tu), bao gdm ndi dung sau:

- Chiéu dai: tinh theo mét

- Loai cap:
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5.1

+ Cép quang treo KL: TKLI1-LTxx-yyFO

(v6i xx 1a s6 lwong 6ng long, yy 13 sb lugng soi quang)

- Tén nha san xuat TEN NSX

- Thang/ndm san xuat

- Tén VNPT (khong in logo) Vi du:

+ Cép quang TKL 12FO:

0001m TKLI1-LT2-12FO TEN NSX 09/2024 VNPT
0002m...

52

Pong goi:

- Cap duogc cudn trong bo bin bang gd 2 16p hoidc kim loai, mdi doan cap dé trong
mot trong cép riéng biét. Pudng kinh cua truc cudn cap (thung tréng cap) 16n hon
40 1an duong kinh ngoai cia cap va dam bao chdng duoc cac hu hong khi van
chuyén, bdc d&. Tréng cap 1 loai str dung mot 1an (néu 1a trong cap lam bang gd)
- Sau khi hoan tit cong tac do thir, hai dau ciia cap duge boc kin dé chéng tham
nudc.

- Nip day tréng cap 1a cac nan gd gin chit vao vanh trong cap bang dinh va co dai
sit bao vé

- Cap duoc dong goi theo cudn tiéu chuan: 4.000m

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

+ Tén nha san xuat: TEN NSX

+ Loai cap: TKL1-LTxx-yyFO/CKL1-LTxx-yyFO

+BObINSO: e

+ Chiéu dai cap (m): x000m

+ Ngay thang ndm san xuat: ............

+ Trong lugng cép............ kg

+ Trong lugng ca bobin: ... kg

+ Mili tén chi hudng cudn tai ca 2 méat bobin

+ D4u kiém tra KCS khi xuat xuong: bao gdm cac thong tin hé s6 suy hao dB/km
clia timg soi quang & cac budc song 1310nm va 1550nm tai 2 dau cap

1.2.2 Tiéu chuin k¥ thuit cip quang treo, Phi kim loai 12FO:
Cap quang (Treo, Phi Kim loai, 12FO, Midspan, G.652.D)

Stt Pic tinh ky thuat Tiéu chuin
1 (Dong 2) Pic tinh k¥ thuit d6i véi soi quang Tuan thu ITU-T G.652D
1.1 |Loai soi Don mét (SM)
1.2 [Hé sb suy hao (Attenuation Coefficient) theo phuwong
phap do IEC 60793-1-40 (C):
- Tai 1310nm:
+ Suy hao trung binh ca cudn cap < 0,35 dB/km
+ Suy hao tung soi trong cudn cap < 0,36 dB/km
- Tai 1550nm
+ Suy hao trung binh ca cudn cap <0,21 dB/km
+ Suy hao tirng sgi trong cudn cap < 0,22 dB/km
1.3 |(Dong 7) Hé sd tan sac (Dispersion - D) theo phwong
phap do IEC 60793-1-42
- Tai bude song 1310nm < 3,5 ps/(nmxkm)
- Tai budc song 1550nm < 18 ps/(nmxkm)
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Stt Pac tinh ky thuat Tiéu chuin
1.4 [Heé s tan sic mode phan cuc (PMD) theo phuong £ 0,2ps/[’km
phép do IEC 60793-1-48
1.5 Budc song tan sic bang 0 (homin - Aymax) theo 1300nm < Ao < 1324nm
phuong
phéap do IEC 60793-1-42
1.6 [Po dc tan sic tai diém 0 (Zero dispersion slope - 2
Somax) theo phuong phap do IEC 60793-1-40 < 0,092 ps/(nm xkm)
1.7 Budc soéng cit Acc (Cable Cut - off Wavelength) K 1260nm
theo phuong phép do IEC 60793-1-44
Suy hao khi uén cong soi quang tai budc song
1.8 [1625nm (Marcro bending loss) vdi ban kinh r= <0,1dB
30mm x 100 vong theo phuong phap do IEC 60793-
1-47
Duong kinh truong mode MFD (Mode field diameter)
1.9 tai budc séng 1310nm theo phuong phép do IEC 9,2um + 0,5um
60793- 1-45
1.10 Tam sai truong mode (Core concentricity <0,6um
error) theo phuong phap do IEC 60793-1-
20
1.11 Puong kinh 16p vo phan xa (Cladding Diameter) (125pum + Ipum
theo phuong phéap do IEC 60739-1-20
1.12 P6 tron khong déu 16p vo phan xa < 1%
(Cladding noncircularity) theo phuong phap do
IEC 60793-1-20
1.13 |(Dong 19) Lop vo so cip
- Su dung vat liéu chéng lai anh hudng cua tia cuc tim (chat Acrylate) nham giam
thiéu tdc dong ciia moi truong.
- Dudng kinh 16p vo so cap (Primary coating diameter) theo phuong phép do IEC
60793- 1-21:
+ Khi chua nhuém mau 245um + 10pum
+ Sau khi da nhuém mau (sir dung loai myuc bén theo 250um + 10um
thoi gian).
- Khi thuc hién han ndi, duoc tégh dé dang ra khoi soi ma khong can sir dung hoa
chat va khong giy anh huong dén sgi
(Dong 2) Piém suy hao ting dot bién tai budc song
1.14 {1310nm va 1550nm (Point Discontinuity) theo <0,05dB
phuong phap do IEC60793-1-40
1.15 |Strc cang soi quang theo IEC 60793-1-30 > 0,69 Gpa (100 kpsi)
1.16 Ma mau sg¢i quang - Tuén thu theo tiéu chuan
TIA/EIA-598-A. ’
- Cap Midspan: soi trong ong
long s& sir dung hai sgiquang
c6 mau lién tiép trong bang ma
mau TIA/EIA-598-A
2 Pac tinh k¥ thuat véi cap quang treo phi kim loai
2.1 |Cdc chi tiéu vé vit Iy, co hoc va méi trwong
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Stt Pac tinh ky thuat Tiéu chuin
(Dong 7) * Kha nang chiu kéo cang (Tension * Két qua dam bao:
Performance Test) theo phuong phap do IEC 60794- |- Soi khong bi gay, vo cap
1-2- El: khong bi ran ntt, khong ho

2.1.1 | Puong kinh tryc cudn: > 30D (D = dudng kinh bang thép
cap). - Téang suy hao<0,1 dB
- Chiéu dai doan cap kéo thir: < 100m - Do dan dai < 0,25%
- Thoi gian kéo thtr duy tri trong 10 phut
- Tai thtr lién tuc: tuong tng trong lugng 1km cép
*1,5
* Kha nang chiu nén (Crush - Compression Test) theo
phuong phép do IEC 60794-1-2-E3: * Két qua dam bao:
- Nén cap gitra hai thm thép, mat tam c6 dinh va mot - Tang suy hao <0,1 dB
tam di dong dai 10cm. Ban kinh phan go ctia tim thép |- Soi khong giy, vo cap
2.1.2 |di dong khoang Smm khong ran nirt, khong hé bang
- Mau dai dién c6 chiéu dai du dé lip dat trén may  fthép.
- Luc thir: 4000N voi cap co hai 10p vo, boc bang | Vét chiu nén khong gay
thép bao vé hodc twong tng trong lugng ctia 1km cap jnguy hiém cho cac thanh phan
vGi cap kéo cong, cap treo trong 10 phut. cua cap
- S0 diém thir: 1 diém
* Kha nang chiu va dap (Impact Test) theo phuong ~ [* Két qua dam bio:
phap do IEC 60794-1-2-E4: - Tang suy hao <0,1 dB
2.1.3 | D¢ cao cua bua: 100 cm - Soi khong bi gay, vo cap
- Trong luong bua: 1 kg. khong bi ran nirt, khong hd
- Pau bua c6 dudong kinh: 25 mm bing thép. Vét va cham duoc
| S diém thir: 25 diém (cach nhau 10 cm). xem nhu binh thuong
(Dong 10) * Kha niang udn cong (Repeated Bending -
Cyclic FlexingTest) theo phuong phap do IEC 60794- [* Két qua dam bao:
1- 2-E6 (hoac E11) - Tang suy hao <0,1 dB
2.1.4 | DPuong kinh tryc udn: < 20D (D = duong kinh cap).- Soi khong bi giy, vo cap
- S6 chu ky: 25 chu ky. khong bi ran nit, khong ho
- Tdc do: 2 gidy/lan bang thép
- Goc ubn: + 90°
- Tai: 10 kg
(Dong 2) * Kha nang chiu xodn (Torsion Test) theo
phuong phap do IEC 60794-1-2-E7. * Két qua dam bao:
- Chiéu dai thir xodn: 4m - Téang suy hao <0,1 dB
2.1.5 | Sbchuky: 10 chu ky - Soi khong bi gay, vo cap
- Goc xoan: + 180° khong bi ran nut
- Tai doc truc: 100 N
* Kha nang chiu nhiét theo phuong phép do IEC-
60794- 1- 2-F1
- Chu trinh nhiét: +23°C — -30°C — +65°C —
+23°C.
- Do dai mau thu: > 500m
- Thoi gian thir tai moi chu trinh nhiét 1a 24h, ting
chu trinh nhiét cu thé nhu sau:
+ Piém bat dau va diém két thuc 1a nhiét 46 phong: ¥ Két qua dam bao:
2.1.6 [+23°C. - D6 tang suy hao: < 0,05

+ Thoi gian tir +23°C dén -30°C 1a 3h

+ Gitr lai nhiét do -30°C 1a 6h

dB/km
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+ Tang tir -30°C 1én dén +65°C 1a 6h

+ Gift tai nhiét do +65°C 1a 6h

+ Giam nhiét d6 tir +65°C xudng +23°C 1a 3h

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

- Do suy hao tai thoi diém da gitlr lai nhi¢t 6 -30°C
duoc 3h; tai thoi diém da gitlr tai nhiét d6 +65°C duoc
3h va tai thoi diém ¢ nhiét 46 +23°C

(Dong 4) * Thir @6 chay cua hop chét dién day theo
phuong phap do IEC-60794-1-2-E14

* Két qua dam bao:

- Chat dién day ¢ mau thur

ﬂ(hf)ng bi chay roi xuong hoac
ha

2.1.7 + Mau thir dai 0,3 m mot dlu da tudt vo cap xap xi 80thanh phan cia chat dién day
mmva treo ngugc trong budng thu, dau trén day kin. |bi ro ri ra < 0,05g )
- Nhiét do thir & 600C = 50C - Céc so1 quang trong ong
- Thoi gian thu: 24 gio. long gilt nguyén vi tri, khong
bi roi.
* Kha nang chéng thim theo phuong phéap do IEC-
60794-1-2-F5 ,
- Chi€u dai mau thu: 3 m. * Keét qua dam bao: Nude
2.1.8 | Do cao cot nude: 1m. khong bi ngam qua mau thu
- Thoi gian thu: 24 h ¢ nhiét do (25+ 2)0C.
* Kha ning chiu dién 4p phong dién — Tiéu chuin )
TCN 68-160:1998 * Két qua: vo cap khong bi
2.1.9  Dién ap t61 thiéu la 20 kVDC hogc 10 kVACrms voidanh thung
tan s6 50~60Hz trong thoi gian 5 phut.
2.2 (Dong 2) Pdc tinh co ly va méi trwong lip dit cdp
2.2.1 Khoang vuot toi da 100m
2.2.2 [T4i trong cho phép 16n nhat khi lap dat 2700N
2.2.3 [Tai trong cho phép 16n nhat khi lam viéc 900N
2.2.4 [Dai nhiét do khi lap dat - 50C ~ +650C
2.2.5 |Dai nhiét 6 khi lam viéc _100C ~ +650C
2.2.6 Ban kinh uén cong nhé nhat khi lp dat 10 1an duong kinh cap
2.2.7 Ban kinh uén cong nhé nhit sau khi lip dat 20 1an duong kinh cap
2.3 |Céu tricc cdp quang treo cé vé boc phi kim loai:

23.1

Cau truc cap
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'Déy treo

Vo nhua HDPE

Day x¢ vo (Ripcord)
Ong long

Soi quang

Soi chéng thdm

Thanh phin gia cuong F
Bing chéng thdm

Ong dén

2.3.2 (Dong 12) S6 soi quang 12FO
2.3.3 S6 luong soi quang trong mot dng 16ng:

+ Ddi voi loai cap Midspan DFO/6ng long

+ Ddi voi loai cap 12FO 6FO/6ng 1ong
2.3.4 Ong long:

- Vat liéu PBT (Polybutylene

Terephthalate)

- Puong kinh ngoai cia éng 1ong:

+ Dbi voi cap 02 soi quang/éng 1ong > 1,6 mm

+ Do voi cap > 06 soi quang/dng 1ong > 2,0 mm

- Hop chit dién day trong dng long

Hop chét Thixotrophic Jelly

2.3.5 Nhya PE (hodc tuong duong),
_ khong st dung nhya tai ché,
(Dong 2) Ong don kich thudc tuong ty nhur 6ng
long, khong c6 khuyeét tat
2.3.6Thanh phan gia cudng trung tim \Vat liéu FRP (Fiberglass

Reinforced Plastic)

2.3.7

Thanh phan chéng tham:

- Soi chdng thdm (Water Blocking Yarn)

Blocking Tape)

- Bang chong thim nudc boc quanh 161 cap va tao d6 tron déu cho 16i cap (Water

238

(Dong 7) Phuong phap bén 161

Bén dao chiéu SZ

2.3.9

Day x¢ vo cap (Day Ripcord):

+ Day x¢ vo cap 1

- Str dung soi1 Polyester dam
bao du chac dé tude voé cap.
INam sat madt trong vo cap

+ Day x¢€ vo cap 2

- St dung soi Polyester dam
bao du chic dé tude vo cap.
Nam st mit trong vo cap

- Day Ripcord 2 dbi xtmg voéi
day Ripcord 1 nham tach roi 2
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ntra vo cap dé dang
Ti thiéu 1% so voi chidu dai
2.3.10D9¢ du s¢i quang cap & khoang nhiét do tir 20°C
dén 30°C
2.3.11Day treo cap:

GOm 07 day thép ma kém bén
- Day thép ma kém v&i nhau c6 duong kinh moi
soi: > 1,0mm

- VO boc day treo cép:

H+ Vat liu Bing nhya HDPE lién khi
vo1 vo cap

+ Do day vo boc > 1,0mm

(Dong 17) + Chiéu cao c¢b day treo 2,3mm =+ 0,3mm

+ Chiéu rong cb day treo 2,3mm + 0,3mm

- Khi tach day treo khoi than cap khong lam thay d6i cdu trac than cap va anh hudng
toi chat lugng cap

2.3.12

(Dong 2) Lép vo ngoai:

- Vit liéu Nhywa HDPE mau den, chit
luong cao méi 100%

- Bé day 16p vo cap 1,5mm + 0,1mm

- Chtra carbon mau den, chiu duoc tia cuc tim, chira chat oxyhoa (antioxidant),
khong c6 kha nang phat trién nam moc trén vo va c6 kha nang cachdién.

- Kha nang chiu di¢n g’lp cao: tdi thiéu, 1a 20 kVDC Khong c6 hién tuong danh Ira
hay 10kVACrms c6 tan so tir SOHz dén 60Hz hodc danh thung chat cach
dién sau 5 phut thur

- Vo cap bao vé duoc 161 cap khoi nhimng tac dong co hoc va nhing anh huong cua
moi truong bén ngoai trong qua trinh cét giir, 1ap dat khai thac (nudc, nhiét do, hoa
chat, con tring gdm nham...)

- V6 boc cap nhin, dong tim, khong c6 chd ndi, khong vét ran nitt, khong 18 thing,
chat lugng dong déu (khong: gb ghé, rd xbp, chira bong bong khi, bi chia tach, co vét
phong rop, khuyet von cuc), khong chira thanh phan kim loai, mém déo, chic
chan, tach vo dé dang

2.3.13

Tubi tho cap Iz 15 nam

2.4

(Dong 10) Quy dinh vé s6, mau dng 16ng va so lwong 6ng 16ng, dng don

2.4.1

M3 mau ciia soi quang va 6ng 16ng tuan theo tiéu chuin TIA/EIA-598-A

242

S6, mau 6ng 16ng va sb lugng ng 1ong, dng don cua cap tudn theo quy dinh theo
bang dudi day:

Ong  [Phan tir 16i cap (6ng long/dng don)
long
TT 1 2 3 4 5 6 7 8
Lam |Cam |Luc Nau [Xam Tréng bo Pen
12FO 6 6 bon |Pon [Don
Sosgi| 12FO |2 2 2 2 2 2
quang [Midspan
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3 |Panh ddu va déng géi

(Dong 14) Panh diu va chiéu dai cap:

Cac thong tin cua cap dugce danh ddu tai mdi mét chiéu dai theo tiéu chuan IEEE
P1222. Céc thong tin khac duoc thém vao theo yéu cau cua khach hang (Téi da 15
ky tir), bao gdbm ndi dung sau:

- Chiéu dai: tinh theo mét

- Loai cép:

+ Cap quang treo PKL: TPKL1-LTxx-yyFO

3.1 (v6i xx 1a s6 luong 6ng long, yy 1a sb lugng soi quang)

- Tén nha san xuat

. Thang/nim san xuét

- Tén VNPT (khong in logo)

Vi du:

1. Cap guang treo phi kim loai 12FO, danh dau nhu sau:

0001m TPKL1-LT6 12FO TEN NSX 03/2022 VNPT 000001 m
(Dong 2) Dong goi:

- Cap duogc cudn trong bo bin bang g6 2 16p, mdi doan cap dé trong mot trong cap
riéng biét. Puong kinh cia truc cudn céap (thung tréng cap) 16n hon 40 lan duong
kinh ngoai ctia cap va dam bao chéng duoc cac hu hong khi van chuyén, bdc da.
Trong céap 1a loai sir dung mot lan.

- Sau khi hoan tat cong tac do thtr, hai dau cta cap duge boc kin dé chdng thAm
nudc.

- Nip day tréng cap 13 cac nan g gin chit vao vanh tréng cap bang dinh va c6 dai
sit bao vé

. Cap duogc dong goi theo cudn tiéu chuan: 4.000m

3.2 | Hai mit tréng cap dugc ghi cac thong tin sau:

+ Tén nha san xuat: XXXX

+ Loai cap: TPKL1-LTxx-yyFO

HBObINSO: .o

H Chiéu dai cap (m): x000m

H+ Ngay thang ndm san xuat: ............

+ Trong luong cép............ kg

+ Trong lugng cé bobin: ....kg

+ Miii tén chi hudng cudn tai ca 2 mat bobin

+ Dau kiém tra KCS khi xudt xuong: bao gdm cac thong tin hé sb suy hao dB/km
clia ting soi quang & cac bude song 1310nm va 1550nm tai 2 dau cap

1.2.3 Tiéu chuén k¥ thuit cap quang treo 24FO:
Cép quang (Treo, Kim loai, 24FO, Thong thuong, G.652.D)
Cép quang (Treo, Phi Kim loai, 24FO, Thong thuong, G.652.D)

1 Ky thuit ddi véi soi quang Tuan tha ITU-T G.652D
1.1 |Loai soi DPon mbt (SM)
Hé s6 suy hao (Attenuation Coefficient) theo phuong phap do IEC 60793-1-40:
- Tai 1310nm:
1.2 + Suy hao trung binh ca cudn cép < 0,35 dB/km
+ Suy hao tung soi trong cudn cép < 0,36 dB/km
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- Tai 1550nm
+ Suy hao trung binh ca cudn cép
+ Suy hao tung soi trong cudn cap

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

1.3

Hé s6 tan sic (Dispersion) theo phuwong phap do IEC60793-1-42

- Tai budc song 1310nm

< 3,5 ps/(nmxkm)

- Tai budc song 1550nm

< 18 ps/(nmxkm)

1.4

Hé s6 tan sic mode phan cyc (PMD) theo phuong
phap do
IEC 60793-1-48

< 0,2ps/Llkm

1.5

Budc song tan sic bang 0 (A0min - A0max) theo
phuong phap do IEC 60793-1-42

1300nm < A0 < 1324nm

1.6

Do doc tan sic tai diém 0 (Zero dispersion slope -
SOmax) theo
huong phap do IEC 60793-1-40

< 0,092 ps/(nmzka)

1.7

Budc song cit Ace (Cable Cut - off Wavelength)
theo

< 1260nm

1.8

huong phap do IEC 60793-1-44
Suy hao khi udn cong soi quang tai budc song
1625nm (Marcro bending loss) véi ban kinh r =
30mm x 100 vong theo

huong phap do IEC 60793-1-47

<0,1dB

1.9

Duong kinh truong mode MFD (Mode field
diameter) tai budc

song 1310nm theo phuong phap do IEC 60793-1-
45

0,2um + 0,5um

1.10

Tam sai truong mode (Core concentricity error)
theo
huong phap do IEC 60793-1-20

< 0,6pm

1.11

Duong kinh 16p vo phan xa (Cladding Diameter)
theo
huong phap do IEC 60793-1-20

125um £+ ITum

1.12

Do tron khong déu 16p vo phan xa
(Cladding

noncircularity) theo phuong phap do IEC 60793-

1-20

< 1%

1.13

L6p vo so cap

tac dong ctia moi
truong.

- Sir dung vét liéu chong lai anh hudng cua tia cyc tim (chat Acrylate) nham giam thiéu

60793-1-21:

- Puong kinh 16p v6 so cap (Primary coating diameter) theo phwong phéap do IEC

+ Khi chura nhuém mau

245um + 10pum

+ Sau khi d@ nhuoém mau (str dung loai muc bén
theo thoi
gian).

250pum £ 10pum

khong gay anh huong
dén soi

- Khi thye hién han noi, tach dé dang ra khoi soi ma khong can st dung hoa chat va
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Diém suy hao ting dot bién tai budc song 1310nm

1.14 va < 0,05dB
1550nm (Point Discontinuity) theo phuong phap

do IEC 60793-1-40

1.15 [Stic cang soi quang theo IEC 60793-1-30 > 0,69 Gpa (100 kpsi)

1.16 |Soi quang duoc phu 16p UV Cured Crylate ¢6 kha ning chdng tia cuc tim

. Tuan thu theo tiéu chuin

1.17 Ma mau sg¢i quang TIA/EIA-598-A.

. Céap Midspan: soi trong dng 16ng

s& sir dung hai soi quang c6 mau bét

ky lién ké

trong bang ma mau TIA/EIA-598-A
3 Ky thuit ddi véi cap quang treo vé boc kim loai (Cap quang treo KL)

3.1 |Cdc chi tiéu vé vit Iy, co hoc va méi trwong tai buwée séng 1310nm va 1550nm

* Kha nang chiu kéo cing theo phuong phap do ¥ Két qua dam bao:

[EC 60794- 1-2-El. - Soi khong bi gy, vo cap khong bi
3.1.1 | Puong kinh tryc cudn: > 30D (D = dudng kinh fran niit, khong hd bing thép

cap). - Téang suy hao <0,1 dB

- Chiéu dai doan cap kéo thir: < 100m - Do dan dai < 0,25%

- Thoi gian kéo thtr duy tri trong 10 phut

- Tai thtr lién tuc: tuong Ung trong luong 1km
cap *1,2

* Kha nang chiu nén theo phuong phéap do IEC
60794-1- 2- E3:

. Nén cap giita hai tAm thép, mot tim cb dinh va [¥ Két qua dam bao:

3.1.2 mot tim di dong dai 10cm. Ban kinh phan g ciia |- Tang suy hao < 0,1 dB

tam thép di dong khoang 5Smm - Soi khong bi gay, vo cap khong bi
- Mau dai dién c6 chiéu dai du d€ lap dat trén  jran nit, khong hé bang thep. 7
may - Vet chiu nén khong gy nguy hiém

- Luc thu: 4000N vai cap ¢ hai 16p vo, boc bang cho cac thanh phan cta cap
thép bao v¢ hoac tuong tng trong lugng cua 1km
cap vai cap kéo cdng,
cap treo trong 10 phut.
- S6 diém thir: 1 diém
* Kha ning chiu va dap theo phuong phap do IEC [* Két qua dam bao:

60794- 1- 2-E4: - Téang suy hao <0,1 dB

3.1.3 |- Do cao ctabua: 100 cm - Soi khong gay, vo cap khong ran
- Trong luong bua: 1 kg. nut, khong ho bang thép. Vét cua va
. Dau bta co duong kinh: 25 mm cham dugc xem nhu binh thuong

-S4 diém thir: 25 diém (cach nhau 10 cm).
* Kha nang uon cong theo phuong phéap do IEC

60794- 1-2- E6
3.1.4 | Duong kinh truc udn: < 20D (D = dudng kinh * Két qua dam bao:
cap). - Tang suy hao <0,1 dB
- Sb chu ky: 25 chu ky. - Soi khong gay, vo cap khong bi ran
- Tbéc do: 2 giay/lan nut, khong ho bang thép

. Gobc ubn: + 90°
Tai: 10 kg
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* Kha nang chiu xoan (Torsion Tes) theo phuwong
phép do IEC 60794-1-2-E7.

* Két qua dam bao:

3.1.5 | Chiéu dai thir xodn: 4m - Ting suy hao<0,1 dB
- S6 chu ky: 10 chu ky - Soi khong bi gdy, vo khong bi ran
- Goc xoan: + 180° nirt
- Tai doc truc: 100 N
* Kha nang chiu nhiét theo phuong phap do IEC-
60794- 1-2- F1
- Chu trinh nhiét: +23°C—-30°C—+65°C—
+23°C.
- D0 dai mau thir: > 500m
- Thuc hién voi 2 chu trinh, thoi gian thir tai moi
chu trinh nhiét 1a 24h, timg chu trinh nhiét cu thé
3.1.6  nhu sau: * Két qua dam bao:
+ Diém bt ddu va diém két thuc la nhiétdd | Do tang suy hao: < 0,05 dB/km
phong:
+23°C.
H+ Thoi gian tir +23°C dén -30°C 1a 3h
+ Gitr lai nhiét d6 -30°C 1a 6h
+ Tang tir -30°C 1én dén +65°C 1a 6h
+ Gitr tai nhiét do +65°C la 6h
+ Giam nhiét d6 tir +65°C xudng +23°C 1a 3h
- Do suy hao trude khi thir va ghi lai két qua
- Do suy hao tai thoi diém da giit lai nhiét 46 -
30°C duogc 3h; tai thoi diém da gitr tai nhiét do
+65°C duoc 3h va tai thoi diém ¢ nhiét do +23°C.
* Thir d6 chay ctia hop chét dién diy theo phuwong [* Két qua dam bao:
phap do IEC-60794-1-2-E14 - Chét dién ddy ¢ mau thir khong bi
3.1.7 | MaAu thtr dai 0,3 m mot dau di tudt vo cap xdp [chay roi xudng hodc thanh phan cua
xi 80 mm va treo nguoc trong budng thir, dau trén [chat dién day biro i ra < 0,05g
day kin. - Céc soi quang trong dng long gitt
| Nhiét d6 thir & 60°C + 5°C nguyén vi tri, khong bi roi.
- Thoi gian thu: 24 gio.
* Kha niang chong tham theo phwong phap do
IEC- 60794- 1-2-F5 * Két qua dam bao: Nudc khong bi
3.1.8 | Chiéu dai mau thi: 3 m. ngdm qua mau thir
- D0J cao cOt nude: Im.
- Thoi gian thir: 24 h & nhiét d6 (25+ 2)°C.
3.1.9 ¥ Kha ning chiu dién ap phong dién — Tiéu chuan [* Két qua: vo cap khong bi danh
TCN 68- thing
160:1998
- Dién ap tbi thiéu 1a 20 kVDC hoic 10 kVACrms
v6i tan s6 50~60Hz trong thoi gian 5 phut.
3.2 Pdc tinh co Iy va méi trwong lip dat cdp
3.2.1 |Khoang vuot ti da 100m
3.2.2  [Tai trong cho phép 16n nhat khi lip dit 2700N
3.2.3 [Tai trong cho phép 16n nhat khi lam viéc 900N
3.2.4  |Dai nhiét d¢ khi lap dat | 50C ~ +650C
3.2.5 |Dai nhiét @6 khi lam viéc _ 109C ~ +659C
3.2.6  [Ban kinh udn cong nho nhét khi lap dat 10 lan duong kinh cép
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3.2.7 [Ban kinh ubn cong nhé nhat sau khi lip dat 20 1an duong kinh cap
3.3 Cau truc cap quang treo co vo boc kim loai:

Cau trac cap:

Dby treo

Vo nhwua HDPE

3.3.1 Dy %6 v (Ripeord
3.3.2  [S6 soi quang [16Fo/ 24Fo
Sb lugng soi quang trong mot dng long:
3.3.3 1 Dbi véi loai cap 16Fo Midspan 2Fo/6ng long
+ Doi voi loai cap 24Fo 6Fo/0ng long
Ong 1ong:
- Vat lidu [PBT (Polybutylene Terephthalate)
3.3.4 | Puodng kinh ngoai cia dng 1ong:
+ Doi v6i loai cap 16Fo Midspan > 1,6 mm
+ Doi voi loai cap 24Fo > 2.0 mm
- Hop chat dién day trong dng 1ong Hop chét Thixotrophic Jelly
Nhua PE (hoac tuong duong), khong
3.3.5 C)ng don sudung nhya téai ché, kich thuéc
tuong tu nhu ong
long, khong c6 khuyét tat
3.3.6  [Thanh phan gia cuong trung tim Vat li¢u FRP (Fiberglass Reinforced
Plastic)

Thanh phan chong thim:

3.3.7 | Soi chong thim (Water Blocking Yarn)

- Bang chong thim nuéc boc quanh 151 cap va tao d6 tron déu cho 18i cap (Water
Blocking Tape)

3.3.8 |Phuong phap bén 16i IBén dao chiéu SZ

Day x¢ vo cap (Day Ripcord):

B?mg soi1 Aramid duogc se chat voi
3.3.9 | Chatligu nhau nham

dé dang phan biét véi cac thanh phan
khéc va dam bao dii chic dé tudt vo
cap

- Vi tri Nim dudi bing thép nhin

L6p bao vé co hoc:

3.3.10 |- Bang thép nhan (bang thép gon song), dam bao bao vé cap khoi cac tac dong co hoc va
chéng loai gam

nhim

- Vat lidu Thép c6 ham lugng carbon thap ma
dién
chrome

- D6 day (sau khi dép gon song) > 0,15mm
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- DO cao gon song 0,5mm

- Phu Ethylene arcylic copolyme ¢ hai méat

- Do day 16p phu > 0,04mm
- Bang thép gon song quan doc toan bo 161 cap di bén SZ v6i phan chom 1én nhau cta
bang thép nho nhit 1a
3mm. Duong kinh ngoai bang thép phan chom 18n nhau bang duong kinh ngoai phan
gon song.
3.3.11 P du soi quang T6i thiéu 1% so voi chiéu dai cap ¢
khoang

nhiét do tir 20°C dén 30°C

DAy treo cap:
- Day thép ma kém Gom 07 day thép ma kém bén véi
nhau c6

duong kinh méi soi: > 1,0mm

3.3.12 |- V6 boc day treo cap:

H+ Vit lidu Bang nhya HDPE lién khéi véi vo
cap

+ DJ day vo boc > 1,0mm

+ Chiéu cao co day treo 2,3mm + 0,3mm

+ Chiéu rong ) day treo 2,3mm = 0,3mm

- Khi tach day treo khoi than cap khong 1am thay doi cau triic than cap va anh hudng toi
chat luong cap

Lop vo ngoai:
- Vit liéu Nhya HDPE mau den, chat lugng cao
moi
100%
- Bé day 16p vo cap 1,5mm + 0,1mm
3.3.13 |- Chutra carbon mau den, chiu duoc tia cuc tim, chira chat chong oxy héa (antioxidant),
khong c6 kha nang

hat trién nAm mdc trén vo va co kha nang cach dién.
- C6 kha nang chiu dién ap cao: tdi thiéu 1a 20 Khong c6 hién tugng danh Itra hodc
kVDC hay 10 danh
kVACrms c6 tan s6 tir 50Hz dén 60Hz thing vo cdp sau 5 phut thir
- V6 cap bao v¢ dugc 161 cap khoi nhitng tac dong co hoc va nhiing anh hudng ctia moi
truong bén ngoai
trong qua trinh ct gitr, lép dat khai thac (nudc, nhiét do, hoa chét, con trung gam
nhim...)
- Vo boc cap phai nhan dong tam, khong c6 chd ndi, vét ran nat, 16 thung, chat lugng
ddng déu (khong gb ghé, rd xbp, chira bong bong khi, bi chia tach, c¢6 vét phong rop,
khuyét, von cuc), khong chira thanh phan
kim loai, mém déo, chic chén, tach vo d& dang
3.3.12 [Tudi tho céap > 15 ndm

4 Ky thuit doi véi cap quang treo vé boc phi kim loai (Cap quang treo PKL)

4.1 |Cdc chi tiéu vé vit Iy, co hoc va méi trwong tai bwéc séng 1310nm va 1550nm

* Kha nang chiu kéo cang theo phuong phéap do

IEC 60794- 1-2-El: * Két qua dam bao:

4.1.1 |- Puong kinh truc cudn: > 30D (D = duong kinh | Soi khong bi gdy, vo cap khong bi
cap). ran nit
- Chiéu dai doan cap kéo thir: < 100m - Tang suy hao <0,1 dB

- Thoi gian kéo thtr duy tri trong 10 phut - D6 dan dai < 0,25%
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- Tai thtr lién tuc: tuong Ung trong luong 1km
cap *1,5

* Kha nang chiu nén theo phuong phéap do IEC
60794-1- 2- E3:

. Nén cap giita hai tim thép, mot tim ¢ dinh va
mot tim di dong dai 10cm. Ban kinh phan go cua
tam thép di dong khoang 5mm

- Mau dai dién c6 chiéu dai du dé lap dat trén
may

- Luc thu: 4000N véi cap ¢ hai 16p vo, boc bang
thép bao v¢ hoac twong ung trong lugng cia 1km
cap vdi cap kéo cér}g, cap treo trong 10 phut.

* Két qua dam bao:

- Tang suy hao <0,1 dB

- Soi khong giy, vo khong ran
nut.

- Vét chju nén khong gay nguy hiém
cho cac thanh phan cua cap

-S4 diém thu: 1 diém

* Kha nang chiu va dap theo phuong phap do IEC
60794- 1-2- E4:

* Két qua dam bao:

+ Diém bat dau va diém két thuc 1a nhiét do
phong:

+23°C.

+ Thoi gian tir +23°C dén -30°C 1a 3h

+ Gitr lai nhiét do -30°C 1a 6h

+ Tang tir -30°C 1én dén +65°C 1a 6h

+ Giit tai nhiét do +65°C 1a 6h

+ Giam nhiét d6 tir +65°C xudng +23°C 1a 3h
- Do suy hao trude khi thir va ghi lai két qua

- Po suy hao tai thoi diém da giit lai nhiét do -

4.1.3 |- B3 cao cua baa: 100 cm - Tang suy hao <0,1 dB
- Trong luong bua: 1 kg. - Soi khong gay, vo cap khong ran
. Pau bla co duong kinh: 25 mm nit. Vét ciia va cham duge xem nhu
- Sb diém thi: 25 diém (céch nhau 10 cm). binh thuong
* Kha nang udn cong theo phuong phap do IEC
60794- 1-2- E6
4.14 | Puong kinh truc uén: < 20D (D = dudng kinh [* Két qua dam bao:
cap). - Téang suy hao <0,1 dB
- S6 chu ky: 25 chu ky. - Soi khong gay, vo cap khong ran
L Tdc do: 2 gidy/lan nut.
L Goc udn: + 90°
- Tai: 10 kg
* Kha nang chiu xodn theo phuong phap do IEC
60794- 1-2- E7.
- Chiéu dai thtr xodn: 4m * Két qua dam bao:
4.1.5 | Sb chuky: 10 chu ky - Tang suy hao< 0,1 dB
- Goc xoan: + 180° - Soi khong bi gay, vo cap khong bi
- Tai doc truc: 100 N ran nut
* Kha nang chiu nhiét theo phuong phap do IEC-
60794- 1-2- F1
- Chu trinh nhiét: +23°C—-30°C—+65°C—
+23°C.
- Do dai mu thi: > 500m
- Thuc hién v6i 2 chu trinh, thoi gian thur tai mdi
chu trinh nhiét 1a 24h, ting chu trinh nhiét cy thé
4.1.6  nhu sau: * Két qua dam bao:

- Do tang suy hao: < 0,05 dB/km
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30°C duogc 3h; tai thoi diém qa gitr tai nhi¢t do
+65°C duoc 3h va tai thoi diem ¢ nhiét o +23°C

* Thir d6 chay ctia hop chét dién diy theo phuong
phap do IEC-60794-1-2-E14

* Kt gué giém‘béo: N
- Chat dién day ¢ mau thir khong bi

4.1.7 | Mau thir dai 0,3 m mot dau da tudt vo cap xap chay roi xudng hoidc thanh phan cua
xi 80 mm va treo nguoc trong budng thir, dau trén [chat dién day biro ri ra < 0,05g
day kin. - Céc soi quang trong dng long gitt
L Nhiét @6 thir & 609C + 50C nguyén vi tri, khong bi roi.

- Thoi gian thu: 24 gio.
* Kha niang chong tham theo phwong phap do
IEC- 60794- 1-2-F5 * Két qua dam bao: Nudc khong bi

4.1.8 | Chiéu dai mau thi: 3 m. ngdm qua mau thir
- D0J cao cOt nude: Im.
| Thoi gian thi: 24 h & nhiét do (25+ 2)0C.

4.1.9  [* Kha ning chiu dién ap phong dién — Tiéu chuan [* Két qua: vo cap khong bi danh
TCN 68- thing
160:1998
- Dién ap toi thiéu 1a 20 kVDC hodc 10 kVACrms
VGi tan
s6 50~60Hz trong thoi gian 5 phut.

4.2 Pdc tinh co Iy va méi trwong lip dit cdp
4.2.1 [Khoang vuot toi da 100m
4.2.2 [Tai trong cho phép 16n nhat khi lap dat 2700N
4.2.3 [Tai trong cho phép 16n nhat khi lam viéc 900N
4.2.4 Dai nhiét do khi lap dat | 50C - +650C
4.2.5 [Dai nhiét do khi lam viéc _100C ~ +650C
4.2.6 [Ban kinh udn cong khi lap dit 10 1an duong kinh cap
4.2.7 Béan kinh udn cong sau khi lap dit 20 lan duong kinh cép
4.3 |Céu triic cdp quang treo cé vé boc phi kim loai:
CAu tric cap:
4.3.1
4.3.2 [S6 soi quang 16Fo/ 24Fo
Sb lugng soi quang trong mot dng 10ng:
4.3.3 1 Dbi voi loai cap 16Fo Midspan 2FO/ong 1ong.
+ Doi voi loai cap 24Fo 6FO/6ng long
Ong 10ng:
- Vit ligu PBT (Polybutylene Terephthalate)
4.3.4 | Puong kinh ngoai cua dng 10ng:

H Doi voi loai cap 16Fo Midspan

> 1,6 mm

H+ Doi vi loai cap 24Fo

> 2,0 mm

- Hop chat dién déy trong 6ng long

Hop chat Thixotrophic Jelly
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) Nhuya PE (hodc tuong duong), khong
4.3.5 (Ong don sirdung nhua tai ché, kich thudc
tuong tu nhu 6ng

long, khong co khuyét tat

4.3.6 [Thanh phan gia cudng trung tAm Vat li¢u FRP (Fiberglass Reinforced
Plastic)

Thanh phan chong tham:
4.3.7 | Soi chong tham (Water Blocking Yarn)
- Bang chong tham nudc boc quanh 161 cap va tao do tron déu cho 161 cap (Water

Blocking Tape)
4.3.8 |Phuong phap bén 161 IBén dao chiéu SZ
Day x¢ vo cap (Day Ripcord):
+ Day xé vo céap 1 Str dung sg¢i Polyester dam bao du
4.3.9 chéc dé
tude vo cap. Nam sat mit trong vo
cap

- Su dung soi Polyester dam bao du
chic dé tudc vo cap. Nam sat mit

+ Day x¢é vo cap 2 trong vo cap

- Day Ripcord 2 phai ddi ximg véi
day Ripcord 1 nhiam tach rdi 2 nira vo
cap dé dang

4.3.10 P9 du soi quang Tbi thiéu 1% so v6i chiéu dai cap ¢
lkhoang

nhiét d6 tir 200C dén 309C

Day treo cap:
4.3.11 | Day thép ma kém Gom 07 day thép ma kém bén véi
nhau cé

duong kinh moi sgi > 1,0mm

- V& boc day treo cap:

+ Vit lidu Bang nhya HDPE lién khéi v6i vo
cap

+ D3J day vo boc: > 1,0mm

-+ Chiéu cao c6 day treo 2,3mm + 0,3mm

-+ Chiéu rong co day treo 2,3mm £ 0,3mm

- Khi tach day treo khoi than cap khong 1am thay doi cau tric than cap va anh hudng t6i
chat luong cép

Lop vo ngoai:

- Vit liéu Nhya HDPE mau den, chat luong cao
moi
100%

- Bé day 16p vo cap 1,5mm + 0,1lmm

4.3.12 |- Chtra carbon mau den, chiju duoc tia cuc tim, chira chat chong oxy héa (antioxidant),
khong c6 kha nang

hat trién nAm mdc trén vo va co kha ning cach dién.
- Co kha nang chiu dién ap cao: tdi thiéu 1a 20 Khong c6 hién tuwong danh Itra hodc
lkVDC hay 10 danh
kVACrms c6 tan sb tir 50Hz dén 60Hz thung vo cap sau 5 phit thir
- V& cap bao v¢ dugce 161 cap khoi nhiing tac dong co hoc va nhirng dnh hudng cua moi
truong bén ngoai
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trong qua trinh cat gitr, lép dat khai thac (nudc, nhiét do, hoa chat, con trung gam
nham...)

- VO boc cap nhan dong tam, khong c6 chd ndi, vét ran nit, 15 thung, chit lugng dong
déu (khong gb ghé, rd xbp, chira bong bong khi, bi chia tach, co vét phong rdp, khuyét,
von cuc), khong chira thanh phan kim

loai, mém déo, chic chin, tich vo d& dang

4.3.13 [Tuodi tho cap > 15 nam
5  |Quy dinh vé s6, mau ong long va s0 lwong dng long, ong dén
5.1 Ma mau cia sQi quang va ong long tuan theo tiéu chudn TIA/EIA-598-A

S6, mau 6ng 16ng va s lugng dng 1ong, dng don ciia cap tudn theo quy dinh theo bang

duoi day:
Phan tr 161 cap (6ng 1ong/6ng don)

5.2 ) TT 1 2 3 4 5 6 7B

Onglong Lam Cam Luc [Nau [Xam Trang D6  [Den
16FO 2 2 2 2 2 2 2 2
Midspan
24Fo 6 6 6 6 Don

6 |Panh diu va déng géi

DPanh dau va chiéu dai cap:

Céc thong tin cta cap duoc danh ddu tai mdi mét chiéu dai theo tiéu chuin IEEE P1222.

Cac thong tin khac dugc thém vao theo yéu cu cta khach hang (Téi da 15 ky tu), bao

e6m nodi dung sau:

6.1 | Chiéu dai: tinh theo mét

- Loai cap:

H Cap quang cong KL: CKL1-LTxx-yyFO

+ Céap quang treo KL: TKLI1-LTxx-yyFO

+ Cap quang treo PKL: TPKL1-LTxx-yyFO

(v6i xx 12 s luong dng 10ng, yy 1a sb lwong soi quang)

- Tén nha san xuat TEN NSX

- Thang/nam san xut

- Tén VNPT (khong in logo) Vi du:

+ Cap quang cong KL 16FO:

000lm CKLI1-LT8-16FO  TEN NSX 09/2024 VNPT 0002m...

Dong goi:

- Cap duoc cudn trong bd bin bang gd 2 16p hoic kim loai, méi doan cap dé trong mot

tréng cap riéng biét. Pudng kinh cia truc cudn cap (thung tréng cap) 16n hon 40 lan

duong kinh ngoai ciia cap va dam bao chdng duoc cac hu hong khi van chuyén, boc dd.

Trong cap 1a loai sir dung mot 1an (néu 1a trong cap lam bang gd)

- Sau khi hoan tit cong tac do thtr, hai dau cua cap duoc boc kin dé chéng tham nudc.

- Nip day trong cap 1a cac nan gd gn chit vao vanh tréng cap bang dinh va c6 dai sat

bao vé

- Cép duoc dong gbi theo cudn tiéu chuan: 4.000m

- Hai mit tréng cap duogc ghi cac thong tin sau:

H+ Tén nha san xuat: TEN NSX

+ Loai cap: TKL1-LTxx-yyFO/ CKL1-LTxx-yyFO/ TPKL1-LTxx-yyFO

6.2 H BObIn $6: ..oevvveeeeeiinnn..

+ Chiéu dai cap (m): x000m
+ Ngay thang ndm san xuat: ............
+ Trong lugng cap: kg

+ Trong lugng cd bobin: ....kg
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Miii tén chi hudng cudn tai ca 2 méat bobin

Dau kiém tra KCS khi xuat xudng: bao gom cac thong
in h¢ s6 suy hao dB/km cua ting soi quang ¢ cac budc song 1310nm va 1550nm tai 2
au cap

1.2.4 Tiéu chuin k¥ thuit cap quang treo 48FO:
Cap quang (Treo, Kim loai, 48FO, Thong thuong, G.652.D)

Stt Pac tinh ky thuat Tiéu chuén
1 |(Dong 2) Pic tinh k¥ thuat dbi véi soi quang Tuan thu ITU-T
G.652D

1.1 |Loai soi Don mébt (SM)
1.2 |Hé sb suy hao (Attenuation Coefficient) theo phuong

phap do IEC 60793-1-40:

- Tai 1310nm:

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

+ Suy hao tirng s91i trong cudn cap <0,36 dB/km

- Tai 1550nm

+ Suy hao trung binh cd cudn cap <0,21 dB/km

+ Suy hao tung soi trong cudn cap <0,22 dB/km

1.3

(Dong 7) Hé sd tan sic (Dispersion - D) theo phuong
phép do IEC 60793-1-42

- Tai buoc song 1310nm

< 3,5 ps/(nmxkm)

- Tai buoc song 1550nm

< 18 ps/(nmxkm)

1.4

Hé sb tan sic mode phan cuc (PMD) theo phuong phap
do IEC 60793-1-48

<0,2ps/[km

1.5 [Budc séng co tan sic bang 0 (A0min - A0max) theo 1300nm < AQ < 1324nm
phuong phap do IEC 60793-1-42

1.6 [P ddc tan sic tai diém 0 (Zero dispersion slope - < 0,092 ps/(nm?xkm)
SOmax) theo phuong phéap do IEC 60793-1-40

1.7 |Budc song cit Acc (Cable Cut - off Wavelength) theo < 1260nm
phuong phap do IEC 60793-1-44
Suy hao khi udn cong s¢i quang tai budc séng 1625nm

1.8 |(Marcro bending loss) véi ban kinh r = 30mm x 100 <0,1dB
vong theo phuong phap do IEC 60793-1-47

1.9 |Puong kinh truong mode MFD (Mode field diameter) |9,2um =+ 0,5um
tai budc song 1310nm theo phuong phap do IEC 60793-
1-45

1.10 |Tam sai truong mode (Core concentricity error) theo <0,6pum
phuong phap do IEC 60793-1-20

1.11 |[Puong kinh 16p v6 phan xa (Cladding Diameter) theo  |[125um = Ium
phuong phap do IEC 60739-1-20

1.12|P6 tron khong déu 16p vo6 phan xa <1%

(Cladding noncircularity) theo phuong phap do
IEC 60793-1-20

1.13

(Dong 19) Lép vo so cap

- Str dung vét liéu chdng lai anh hudng cua tia cuc tim (chat Acrylate) nhim giam
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Stt

Pac tinh ky thuat

Tiéu chuan

thiéu tac dong cia moi trudng ngoai

- Puong kinh 16p vo so cip (Primary coating diameter) theo phuong phap do IEC

60793-1-21:

+ Khi chua nhuém mau

245um £+ 10pm

+ Sau khi da nhuém mau (st dung loai muc bén theo
thoi gian).

250pum £+ 10um

- Khi thye hién han néi, 16p vo so cap tach dugc dé dang
st dung hoéa chat va khong gay anh huong dén soi quang

ra khoi sgi ma khong can

(Dong 2) Biém suy hao ting dot bién tai budc song

1.14 {1310nm va 1550nm (Point Discontinuity) theo phuong (< 0,05dB
phap do IEC 60793-1-40
1.15 [Strc cang sgi quang theo phuong phap do IEC 60793-1- > 0,69 Gpa (100 kpsi)

30

1.16 [Ma mau soi Theo EIA/TIA-598-A
3 |Yéu cau ky thuat véi cap quang treo
3.1 |Cdc chi tiéu vé vit Iy, co hoc va méi trwong
(Dong 4)* Kha nang chiu kéo cang (Tension
Performance Test) theo phuong phap do IEC 60794-1-2-
El. * Két qua dam bao:
- Puong kinh tryc cudn: > 30D (D = dudng kinh cap). |- Soi khéng bi gy, vo
- Chiéu dai doan cap kéo thur: < 100m cap khong bi ran nut,
3.1.1|- Thoi gian kéo thtr duy tri trong 10 phut khong hé bang thép
- Tai thu lién tuc: - Tang suy hao <0,1 dB
+ Cép treo vo boc kim loai: tuong tng trong luong 1km |- D6 dan dai < 0,25%
cap *1,2
+ Cép treo vo boc phi kim loai: twong tng trong luong
1km céap *1,5
(Dong 5)* Kha nang chiu nén (Crush - Compression
Test) theo phuong phap do IEC 60794-1-2-E3: * Két qua dam bao:
- Nén cap giita hai tAm thép, mot tAm ¢ dinh vamot |- Tang suy hao < 0,1 dB
tam di dong dai 10cm. Ban kinh phan go ctia tim thép di|- Soi khong bi giy, vo
3.1.2|dong khoang Smm khong bi ran nirt, khong
- Mau dai dién c6 chiéu dai du dé lip dit trén may hé bang thép.
- Luc tha: 4000N véi cap c6 hai 16p vo, boc bang thép |- Vét chiu nén khong
bao vé hodc tuong tng trong luong cta 1km cap véi cap |gay nguy hiém cho cac
kéo cbng, cap treo trong 10 phit. thanh phan cta cap
- S6 diém thir: 1 diém
* Kha ning chiu va dap (Impact Test) theo phuong phap |* Két qua dam bao:
do IEC 60794-1-2-E4: - Tang suy hao <0,1 dB
- D3 cao cua bua: 100 cm - Soi khong bi gay, vo
3.1.3|- Trong lugng bua: 1 kg. khong bi ran nirt, khong
- Pau bua c6 dudng kinh: 25 mm hé bang thép. Vét cua va
- S diém thir: 25 diém (cach nhau 10 cm). cham dugc xem nhu binh
thuong.
* Kha niang udn cong (Repeated Bending - Cyclic
Flexing Test) theo phuwong phap do IEC 60794-1-2-E6  |* Két qua dam bzo:
(hoac E11) - Tang suy hao <0,1 dB
3.1.4|- Puong kinh truc udn: < 20D (D = dudng kinh cap). |- Soi khong bi giy, vo
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Stt

Pac tinh ky thuat

Tiéu chuan

S6 chu ky: 25 chu ky.
Tbc do: 2 giay/lan
Goc udn: + 90°

Tai: 10 kg

khong bi ran nit, khong
hé bang thép

(Dong 8)* Kha ning chiu xoin (Torsion Test) theo
phuong phap do IEC 60794-1-2-E7.

- Chiéu dai thir xodn: 4m

- S6 chu ky: 10 chu ky

- Gbc xoan: + 180°

Tai doc truc: 100 N

* Két qua dam bio:

- Tang suy hao <0,1 dB
- Soi khong bi gay, vo
khong bi ran nut

3.1.6

(Dong 2)* Kha nang chiu nhiét theo phuong phap do
IEC- 60794-1- 2-F1

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

- Do dai mu thi: > 500m

- Thoi gian thtr tai mdi chu trinh nhiét 1a 24h, timg chu
trinh nhiét cu thé nhu sau:

+ Piém bit dau va diém két thuc 1a nhiét 46 phong:
+23°C.

+ Thoi gian tir +23°C dén -30°C 1a 3h

+ Giilt lai nhiét d¢ -30°C 1a 6h

+ Tang tir -30°C 1én dén +65°C 1a 6h

+ Giir tai nhiét ¢ +65°C la 6h

+ Giam nhiét d6 tir +65°C xubng +23°C 1a 3h

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

- Do suy hao tai thoi diém da gitr lai nhiét d¢ -30°C
duoc 3h; tai thoi diém d3 giir tai nhiét 46 +65°C duge 3h
va tai thoi diém da gilr 6 nhiét d6 +23°C duoc 3h.

* Két qua dam bao:
- b6 tang suy hao: < 0,05
dB/km

3.1.7

(Dong 3)* Thir 46 chay ctia hop chét dién day theo
phuong phap do IEC-60794-1-2-E14

- Mau thir dai 0,3 m mot dau da tudt vo cap xap xi 80
mm va treo nguoc trong budng thir, dau trén dy kin.

- Nhiét do thu ¢ 60°C £ 5°C

- Thoi gian tha: 24 gio.

* Két qua dam bao:

- Chat dién ddy ¢ mau
thir khong bi chay roi
xudng hodc thanh phan ciia
chét dién day bj ro rira <
0,05¢g

- Cac soi quang trong
dng long gitr nguyén vi tri,
khong bi roi.

3.1.8

* Kha niang chéng tham theo phuong phap do IEC-
60794- 1- 2-F5

- Chiéu dai mau thir: 3 m.

- Do cao cOt nudc: Im.

- Thoti gian thi: 24 h ¢ nhié¢t do (25+ 2)°C.

* Két qua dam bao: Nudc
khong bi ngam qua mau
thir

* Kha nang chiu dién 4p phéng dién — Tiéu chuan TCN

3.1.968- 160:1998 * Két qua: Vo
- bién ap t61 thiéu 1a 20 kVDC hodc 10kVACrms voi cap khong bi danh
tan s6 5S0Hz ~ 60Hz trong thoi gian 5 phut. thung

3.2 |(Dong 6) Pdc tinh co ly va méi trwong lip dit cdp

3.2.1|Khoang vuot téi da 100m

3.2.2|Tai trong cho phép 16n nhat khi lap dat 2700N

3.2.3|Tai trong cho phép 16n nhat khi lam viéc 900N
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Stt Pac tinh ky thuat Tiéu chuin
3.2.4|Dai nhiét do khi lap dat - 50C ~ +65°C
3.2.5|Dai nhiét d khi lam viéc - 10°C ~ +65°C
3.2.6|Ban kinh udn cong nho nhat khi lap dat 10 1an dudng kinh cap
3.2.7|Ban kinh ubn cong nho nhat sau khi lap dat 20 1an dudng kinh cap

TT |Dic tinh k¥ thuat Tiéu chudn

3.3 |Yéu cdu vé céu tric cdp quang treo cé vé boc kim logi:

Céau trac cap
Diy trea
Vi nlum HDPE
iy xé vir (Ripeord)
3.3.1
Ong long
Soi quang
Sui chéng thim
Thanh phiin gis cuimg FRP
Bang ching thim
Ong don
Béng thép nhén
3.3.2|(Dong 4) S6 s¢i quang 48F0O, 96FO
3.3.3|S6 soi quang trong mot dng 1ong 12FO/6ng 16ng
3.3.4|Ong long:
- Vit liéu PBT (Polybutylene
Terephthalate)
- Puong kinh ngoai ctia dng long: > 2,0 mm
- Hop chét dién day trong dng Hop chit Thixotrophic
Jelly
Nhuya PE (hoac tuong
i duong), khong sur dung
3.3.5((Dong 10) Ong don nhua tai ché, kich thude
tuong ty nhu 6ng long,
khong co khuyeét tat
3.3.6|Thanh phan gia cudng trung tim:
- Vat liéu FRP (Fiberglass
Reinforced Plastic)
- Puong kinh > 2,0mm
3.3.7|Thanh phan chéng thim:
- Soi chdng tham (Water Blocking Yarn)
- Bang chéng thadm nudc boc quanh 15i cap va tao do tron déu cho 15i cap (Water
Blocking Tape)
3.3.8[Phuong phap bén 16i Bén dao chiéu SZ




147

Stt Pac tinh ky thuat Tiéu chuén
TT |Pic tinh k§ thuat Tiéu chuan
3.3.9|(Dong 2) Day x¢ vo cap (Day Ripcord):

Bang soi Aramid duoc se
chat v&i nhau nham dé

- Chét liéu dang phan biét voi cac
thanh phan khac va dam
bado du chac dé tudt vo
cap

- Vi tri Nam dudi bang thép nhin

(Dong 5) Lop bao vé co hoc:

- Bang thép nhan (bang thép gon soéng), dam bao bao vé cap khoi cac tac dong co

hoc va chong loai gdm nham

Thép c6 ham lugng

- Vit liéu carbon thép ma dién
chrome

- B day (sau khi dap gon song) >0,15mm

- B0 cao gon song 0,5mm

- Phu Ethylene arcylic copolyme & hai mat

- b6 day 16p phu > 0,04mm

- Bang thép gon song quan doc toan bd 161 cap da bén SZ voi phan chom 1én nhau
ctia bang thép nho nhat 1a 3mm. Pudng kinh ngoai bing thép phan chom 1én nhau

bang dudng kinh ngoai phan gon song.

b6 du soi quang

Téi thiéu 1% so véi chiéu
dai cap 6 khoang nhiét do
tir 20°C dén 30°C

Day treo cap

- Day thép ma kém

GoOm 07 day thép ma kém
bén véi nhau c6 duong
kinh mdi soi:
Cép quang 48Fo:
1,0mm

Cép quang 96Fo:
1,2mm

=

=

- V6 boc day treo cap:

+ Vat liéu

Bépg nhya HDPE lién
khoi véi vo cap

(Dong 18) + b6 day vo boc

> 1,0mm

+ Chiéu cao c6 day treo

2,3mm £ 0,3mm

+ Chiéu rong cb day treo

2,3mm =+ 0,3mm

- Khi tach day treo khoi than cap khong 1am thay ddi cdu
hudng to1 chat luong cap

truc than cap va anh

(Dong 2) Ldop vo:

Nhua HDPE mau den,
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- Vat liéu chat luong cao méi 100%
- Bé day 16p vo cap: 2,0mm + 0,1mm
- Chtra carbon mau den, chgu dl;f(jC tia} cuc tim, chira chat oxy hoa (antioxidant),
khong c6 kha ndng phat trién nam moc trén vo va c6 kha nang cach dién.
) i Khong c6 hién tuong
- Kha nang chiu dién ap cao: toi thiu la 20kVDC hay 10\danh ltra hoac danh thung
kVACrms c6 tan s6 tir 50Hz dén 60Hz. chat cach dién sau 5 phut
thu
- V6 cap bao v¢ dugc 161 cap khoi nhirng tac dong co hoc va nhirng anh hudng cua
mdi truong bén ngoai trong qua trinh cit gitr, 1ap dat khai thac (nudc, nhiét do, hoa
chét, con tring gam nham...)
- V6 boc céap nhin, dong tam, khong co6 chd ndi, vét ran nurt, 15 thung, chat luong
dong déu (khong go ghé, 16 x6p, chira bong _bong khi, bi chia tach, co vét phong
rop, l{huyet von cuc), khong chira thanh phan kim loai, mém déo, chic chin, tach
vo dé dang
3.3.1|Tubi tho cap > 15 nam
4
3.4 |Yéu cau vé ciu triic cdp quang treo cé vé boc phi kim loai:
Céu tric cap:
Diy treo
Vi nhya HDPE
341 Driy xé vo [ Ripeord)
Ong long
Sqi quang
Seri chéng thim
Thinh phén gia cuimg FRP
Biing ching thiim
Ong dim
3.4.2|(Dong 12) S6 soi quang 48F0, 96FO
3.4.3|S6 soi quang trong mot dng long 12FO/éng long
3.4.4|0Ong long:
- Vat li¢u PBT (Polybutylene
Terephthalate)
- Puodng kinh ngoai ctia 6ng dém long: > 2,0 mm
- Hop chét dién day trong dng La hop chét Thixotrophic
Jelly
TT |Pic tinh k¥ thuat Tiéu chuan
Nhuya PE (hoac tuong
) duong), khong sur dung
3.4.5|(Dong 2) Ong don nhuya tai che, kich thudce
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tuong tu nhu ér}g léng,
khong co6 khuyét tat

3.4.6|Thanh phan gia cudng trung tam:
- Vit liu FRP (Fiberglass
Reinforced Plastic)
- Puong kinh >2,0mm

3.4.7

Thanh phan chéng tham:

- Soi chdng tham (Water Blocking Yarn)

- Bang chéng thadm nudc boc quanh 15i cap va tao do tron déu cho 15i cap (Water

Blocking Tape)
3.4.8|Phuong phap bén 161 Bén dao chiéu SZ
Béng so1i Aramiq dqu se
chat V(’)’i‘nhau nham dé
3.4.9Day x¢ vo cap (Day Ripcord): dang phan biét voi cac

thanh phan khac va dam
bao du chac dé tudt vo
cap

Toi thiéu 1% so voi chiéu

3.4.1 D06 du sgi quang dai cap ¢ khoang nhiét do
0 tr 20°C dén 30°C
3.4.1/(Dong 12) Day treo cap:

- Day thép ma kém

Gdm 07 day thép ma kém
bén véi nhau c6 dudong
kinh mdi soi:
Cép quang 48Fo:
1,0mm

Cap quang 96Fo:
1,2mm

=

=

- V6 boc day treo cap:

+ Vat liéu

Bépg nhya HDPE lién
khoi voi vo cap

+ Do day vé boc

> 1,0mm

+ Chiéu cao c6 day treo

2,3mm £ 0,3mm

+ Chiéu rong cb day treo

2,3mm £ 0,3mm

- Khi tach day treo khoi than cap khong 1am thay ddi ciu tric than cap va anh

huéng téi chat luong cap

3.4.1/(Dong 2) Lop vo ngoai:
2
Nhua HDPE mau den,
- Vat liéu chat lugng cao mai 100%
- Bé day 16p vo cap: 2,0mm =+ 0,1mm

- Chtra carbon mau den, chiu duogc tia cuc tim, chira chat
khong c6 kha ndng phat trién nam moc trén vo va c6 kha

oxy hoa (antioxidant),
nang cach dién.

(Dong 6) - Kha ning chiu dién ap cao: toi thiéu 1a

Khéng c6 hién tugng

déanh Itra hoac danh thung
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20kVDC hay 10kVACrms c6 tan sd tir 50Hz dén 60Hz. |chat cach dién sau 5 phut
thur
- V6 cap bao vé duoc 161 cap khoi nhirng tac dong co hoc va nhirng anh huong cua
moi truong bén ngoai trong qua trinh cét gitr, 1ap dat khai thac (nudc, nhiét d6, hoa
chét, con trang gdm nham...)
- V6 boc cap nhan, ‘don‘g tam, khong c6 chd nbi, vét ran nurt, 15 thing, cl}ét lugng
dong deu (khong gb ghé, ro xop, chira bong bong khi, bi chia tach, c6 vét phong
rop, l{huyét, von cuc), khong chira thanh phan kim loai, mém déo, chac chan, tach
vo dé dang
3.4.1|Tubi tho cap > 15 nam
3
4 |(Dong 10) Quy dinh vé s6, mau 6ng 16ng va s6 lwgng dng 16ng, dng don
4.1 |Mi mau ctia soi quang va éng 1ong tuan theo tiéu chuin TIA/EIA-598-A
S6, mau dng 1ong va s luong dng 16ng, ng don cua cap 48Fo, 96Fo tudn theo quy
dinh theo bang dudi day:
Phan tir 16i cap (Ong long/ong dén)

4.2 TT 1 2 | 3 4 5 0 7 | 8
Ong Lam | Cam | Luc Niu Xdam Tring | Do | Pen
long | 4ers 12 12 12 12 Pon Pon

96Fo 12 12 12 12 12 12 12 12
5 |Yéu ciu danh ddu va dong géi
(Dong 14) Danh dau va chiéu dai cap: ‘ q
Cac thong tin cua cap dugc danh dau tai moi met chi€u dai theo ti€u chuan IEEE
P1222. Cac thong tin khac dugc thém vao theo yéu cau cua khach hang (T6i da 15
ky tu), bao gobm néi dung sau:
- Chiéu dai: tinh theo mét
5.1 |- Loai cap:

+ Cap quang céng KL: CKL1-LTxx-yyFO

+ Cap quang treo KL: TKL1-LTxx-yyFO

+ Cap quang treo PKL: TPKL1-LTxx-yyFO

(v6i xx 1a sb luong dng 1ong, yy 13 s6 luong soi quang)
- Tén nha san xuat

- Thang/nam san xuét
- Tén VNPT (khoéng in logo)
Vi du:

1. Cap quang treo kim loai 48FO, danh d4u nhu sau:

0001m TKL1-LT4 48FO TEN NSX 07/2021 VNPT 0002m

(Dong 3) Dong goi:

- Cap dugc cudn trong bo bin bang go (2 16p dbi voi cap 48FO, 3 16p ddi véi cap
96FO) hoac kim loai, moi doan cap dé trong mot tréng cap riéng biét. Puong kinh
cua truc cudn cap (thung tréng cap) 16n hon 40 1an duong kinh ngoai ciia cap va
dam bao chdng duoc cac hu hong khi van chuyén, béc d&. Tréng cap 1a loai sir
dung mat 1an (néu 1a tréng cap 1am bang gd).

- Sau khi hoan tat coéng tac do thir, hai dau cta cap duoc boc kin dé chéng thAm
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nudc.
- Nap day trong cap 1a cac nan go gan chat vao vanh trong cap bang dinh va co6 dai
sat bao vé

- Cép duoc dong goi theo cudn tiéu chuan:

5.2 |+4.000m dbi v6i cap 48FO

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

+ Tén nha san xuat: TEN NSX

+ Loai cap: CKL1-LTxx-yyFO/TKL1-LTxx-yyFO/TPKL1-LTxx-yyFO
+BObINSO: i

+ Chiéu dai cap (m): x000m

+ Ngay thang nim san xuét: ............

+ Trong lugng cap............... kg

+ Trong luong ca bobin: ....kg

+ Miii tén chi huéng cudn tai ca 2 mat bobbin

+ Déu kiém tra KCS khi xuat xudng: bao gdm cac thong tin hé sé suy hao dB/km
clia timg soi quang & cac bude song 1310nm va 1550nm tai 2 dau cap

-  Muc 2. Bin vé
- Khong co
- Muc 3. Kiém tra va thir nghi¢m

Kiém tra thy nghiém theo tiéu chuan k¥ thuat, nha thiu cung cip mau trong
5 ngay.



