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

A A Ay~ A
Muec 1. Yéu cau veé ky thuat
s re on A r & re A
1.1. Gidi thi¢éu chung ve dy toan mua sam, géi thau

- Du toan:Mua sam cdp quang, ddy thué bao quang phuc vu san xuat kinh doanh ndm
2026

- Muc tiéu: mua sdm cap quang, ddy thué bao quang cédc loai phuc vu séan xuat kinh
doanh ndm 2026

- Dia diém: Vién thong thanh phd H Chi Minh

- Quy md: mua sdm cdp quang, ddy thué bao quang cac loai véi so lugng nhu sau:

Pon vi | S6 lwon S0 lugng
Stt Danh muc hang héa g o8 tity chon
tinh mua sam n
mua thém
A B & 1 2
Cap quang (Kéo cong, Kim loai, p
1 06FO, Midspan, G.652.D) Mét 500.000 150.000
Déy thué bao (Pém chit, G.657.A1, :
2 IFO, Treo, LSZI) Mét 1.100.000 330.000
Déay thué bao (Dém long, G.652.D, ’
3 2FO, Treo, PE) Mét 54.000 16.200
Day thué bao (Pém long, G.652.D, :
4 4FO, Treo, PE) Mét 630.000 189.000
Déy thué bao (Pém long, G.652.D, &
5 2FO, Kéo céng, PE) Mét 860.000 258.000
Cép quang (Kéo cdng, Kim loai, 2
6 | 144F0, Théng thusng, G.652.D) B s "
Cép quang (Treo, Phi Kim loai, :
? 14410, Thé‘)ng thuong, G.652.D) et 00 0

- Tén goi thiu: Mua sdm cép quang, day thué bao quang
- Loai hop ddng: Hop ddng theo don gia c¢d dinh

- Thoi gian thue hién géi thiu: 365 ngay

* Nha thau tam thoi dp dung mire thué GTGT 8% cho danh muc hang héa tai Méu sé
01B (webform trén hé théng) dé chao thau, lam co sé théng nhdt trong viée danh gid, lira
chon nha thiu (cimg mdt bing), thuong théo va kp két hop déng. Trong qud trinh thuc
hién hop dé‘ng, hai bén sé cin cir thiee té thiee hién; déi véi ede khéi liong, gia tri hang
héa, dich vu thudc doi tirong durge giam thué GTGT theo Nghi dinh s6 174/2025/ND-CP
ngay 30/06/2025, sé tién hanh diéu chinh lgi mite thué GTGT dp dung cho nhém héng
héa nay, lam co sé ldp héa don va thanh quyét todn diing quy dinh.

1.2. Yéu ciu ve ky thuit:
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Stt Ngi dung yéu ciu ky thuit
A | YEU CAUKY THUAT HANG HOA
I Cap quang (Kéo cdng, Kim loai, 06FO, Midspan, G.652.D)
1 | TONG QUAT
- Tiéu chuin nay bao gbm cac yéu cau chung vé quang va ciu tric cho loai cap
sgi quang kéo cong co vo boc kim loai chira 06 soi quang.
- Soi quang duge dung 1a loai don mode - chiét sudt bac va la vat lidu thuy tinh
chét lugng cao (Theo khuyén nghi ITU-T G.652.D va TCVN 8665: 2011).
- Tudi tho cap phai dat > 15 nam.
2 Céu tric ciia cap
2.1 | Mit cit ngang cua cap
Céu tric cap soi quang kéo cdng v6 boc kim loai
Day boe - Ripeord
Ong long
S¢i quang va Jelly
Si chéng tham
Thanh phan gia cuéng trung tam - FRP
Bing thép nhan (ECCS Tape)
Bang chéng thim
Lép nhya boc ngoai (HDPE)
Ong don
2.2 | CAu tric cua cap soi quang kéo céng ¢6 vo boc kim loai dugce tudn theo bang 1
Béng 1 — Cu triic va céc thanh phan cia cép soi quang kéo cdng kim loai
TEN MO TA
2.2.1 | 86 soi quang 06 FO
299 S»o so1 quang trong mot ong 02 FO
long
Vat li¢u PBT (Polybutylene Terephthalate)
2.2.3 | Ong long ; :
Dlr({l.lg i > 1.6 mm, cap quang 06 FO
ngoai
2.2.4 | Chit don trong éng long Thixotrophic Jelly
) Nhua PE (hodc twong duong), khéng st dung
2.2.5 | Ong dém (0ng don) nhya tai ché, kich thudc twong ty nhu dng 1ong,
khong ¢6 khuyét tat
2.2.6 gﬁ“h pAn gl CUONE MM yu. fias PR (Fiberglass Relnfotoed Plustic)
2.2.7 | Thanh phan chéng thim S¢i chdng thim (Water Blocking Yarn)
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Stt

N§i dung yéu cau ky thuat

Bing chdng thim nudc boc quanh 18i cap va tao
dd tron deu cho 161 cap (Water Blocking Tape)

228

Phuong phap bén 16i Bén dao chiéu SZ

2.2.9

- Bang soi Aramid duge se chit vdi nhau nhim dé
dang phan biét véi cac thanh phan khac va dam
bao da chic dé tudt vo cap.

- Ndm sat mit trong bing thép nhin

Day boc vo cap (Day Ripcord)

2.

2.10

Lép bao vé co hoc Vit liéu bing thép nhan, gon song 0.5mm

2

cdal]

Pam bao do du sgi quang so véi chiéu dai cap toi

B s gL qung thiéu 1% & khoang nhiét d tir 20°C _dén 30°C

]

.[\.
—
[\

Vit li¢u Nhua HDPE mau den
Lép vo -
Do day > 1,5mm cap quang 6I'O

Vo cap va gia cuong

3.1

Lép vo ngoai duge 1am tir vat liéu HDPE chéat lugng cao méi 100%, chira carbon
mau den chiu dugc tac dong cua tia cure tim, chira chét chéng oxy hoa (antioxidant),
khong c6 kha nang phat trién ndm mdc trén vo va c6 kha nang cach dién.

3.2

Va cap phai bao v¢ duge 161 cap khoi nhiing tdc dong co hoc va anh hudng cua
moi trudong bén ngoai trong qua trinh cét gitr, lap dat khai thac (nudce, nhiét do, hoa
chét, con tring gam nhdm...).

3:3

Vo cap phai nhan, dong tam, khong ¢ chd nbi, vét ran nat, 16 thung, chat lwong
phai déng déu (khong 2b ghé, rd XOp, chtra bong bong khi, bi chia tach, c¢é vét
phong rop, khuyét, von cuc), khong chira thanh phén kim loai; phai mém déo, chic
chéin, va tich vo dé dang,

34

Co kha nang chiu di¢n ap cao: tdi thiéu 14 20 kVDC hay 10 kVAC rms ¢6 tan sO
ttr 50Hz dén 60Hz; cam két khong c¢o hién twgng danh Itra hodc danh thing vé cap
sau 5 phut thi.

3.5

Lép bing thép gon séng dam bao bao vé cap khoi cac tic dong co hoc va chong
loai gam nham; str dung thép c¢6 ham lugng carbon thip dugc ma dién Chrome véi
do day sau khi dap gon séng > 0,15mm, va phu Ethylene arcylic copolyme & hai
mit, do day 16p pha > 0,04mm. Bing thép gon séng quin doc toan bo 16i cap da
bén SZ v6i phan chom 18n nhau cia bang thép nhé nhat 1a 3mm. Puong kinh ngoai
biing thép phin chém 1én nhau bing duong kinh ngoai phin gon séng.

DPanh dau sgi va ong long

4.1

Mau soi va ong long: Ma mau cia soi quang va ong long tuin theo tiéu chuan
TIA/EIA-598-A nhu bang 2

4.2

S8, mau dng long va sd lugng éng 1éng, dng dong tudn theo quy dinh tai bang 2

Bang 2 — Ma mau soi quang, ma mau 6ng long va luong sgi quang trong ting
onglong

T Ma mau sgi Sd so1 S 6 ong | o1 | OR GR

T quang quang | long Filler | Filler

1 6 3 2 2 2
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Stt No6i dung yéu ciu ky thuit
Hai soi quang c6
mau lién ti€p il .
. trong bang mau 02 s/ng [ong
TIA-EIA-598-A
5 | Thong s k¥ thuit ciia soi quang
Bing 3: Dic tinh quang hoc va hinh hoc ctia sgi quang don mét theo khuyén nghi
ITU-T G.652.D, dugc phu l6p UV Cured crylate c6 kha ndng chong tia cuc tim
Tén chi tiéu Don vi Chi tiéu Phlm’gg g
Hé sé suy hao sgi quang
(Attenuation Coefficient)
- Tai buéc séng 1310nm
+ Suy hao trung binh trong
§ o <0,35
ca cudn cap dB/km <036
51 +A Sll)’/ hao tirng sgi trong ' [EC 60793-1-40
; cudn cap
- Tai budc séng 1550nm
+ Suy hao trung binh trong
PR =0.21
ca cudn cap dB/km <092
+ Suy hao ting sg¢i trong =
cudn cap
—— L <3,5tai 1310nm
5.2 | B0 tan sac (Dispersion) ps/nm.km < 18 tai 1550nm IEC 60793-1-42
Hé sb tan sic mdt phan cuc 2 -
53 (PMD) - ps/km %832 IEC 60793-1-48
5.4 |Bubcsongcdtinsiobing0) | 1300 o< 1324 | IEC 60793-1-42
(Aomin - Agmax)
Do dbc tan séc sefrnd
5.5 | (Zero dispersion slope - 1 s ' <0,092 IEC 60793-1-40
Somax) i
gg |DUeC Song Rt (Laend) . hee <1260 | IEC 60793-1-44
wavelength)
Suy hao khi u6én cong (Marcro
bending loss) : y 1
5.7 (Bén kinh r = 30mm x 100 dB <0,1 tai 1625 nm | IEC 60793-1-47
vong tai bude séng 1625)
DPuong kinh treong mode 9.2 £ 0.5 tai »
>.8 MFD (Mode field diameter) sl 1310nm U BUHESO-140
59 |TAm sai tuong mot (Core <0,6 IEC 60793-1-20
concentricity error)
5,10 | Budng Kok lpwo (Claddmg | 125+ 1 IEC 60793-1-20
Diameter) i
Do khong tron dcu lop vo
5.11 | phan xa % <1 IEC 60793-1-20

(Cladding noncircularity)

P gy
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Stt Noi dung yéu cau ky thuat
245 £ 10 (khong
5.12 | Puong kinh 16p phit ngodi um iy IEC 60793-1-21
250 £ 10 (da
nhudm mau)
Diém suy hao ting dot bicn
5.13 | (Optical  fibre  physical dB <0,05 IEC 60793-1-40
discontinuities)
5.14 | Strc cing soi quang Gpa > 0,69 IEC 60793-1-30
515 Lop vo so cép st dung vit lidu chéng anh huéng cia tia cyc tim (chat acrylate),
] gidm thiéu tdc dong ctia mdi trrdng ngoai.
L6p vo so cap trude khi nhudom mau ¢6 dudng kinh danh dinh la 245 pm & 10 pm,
5.16 | sau khi nhuém mau cé duong kinh danh dinh 250 pm + 10 um st dung loai muc
bén theo thoi gian.
517 Khi thyc hién han noi, 16p vé so cap dtrqg tach dé dang ra khoi sgi ma khong can
) dung hoa chat va khong gy dnh hudng dén soi quang.
6 | Ddc tinh vat ly, co hgc va méi truwong
Dic tinh vat ly va méi truong ’
6.1 |Cac ddc tinh vat ly, co hoc va méi trudng cuia cdp s¢i quang kéo cong vo boc kim
' loai duoc kiém tra theo bang 4 tai bude song 1310 va 1550nm
Bang 4 - Cac phép vat ly, co hoc va moi trudong
Phép thir Phwong phap thir va tidu chuén
Puong kinh truc cubn: > 30D (D = dudng kinh
cap)
IEC 60794-1-2-| Chiéu dai doan cap kéo thlr [a < 100m
KhA niing El I l’]'O’l g11a11 .lfeo thir duy tri trrong 10 phat
6.1.1 - Téai thtr lién tuc: tuwong Ung trong lugng lkm
chiu cing o i
cap*1,2
Soi khong gy, vo cép khong ran nat, khong hd
Chi tiéu bang thép, tang suy hao: < 0,1 dB, dd dan dai <
0,25%
Nén cdp giira hai tam thép, mot tam ¢6 dinh va mot
tam di dong dai 10 cm. Ban kinh phén g& cta tam
thép di dong khoang S mm
IEC 60794-1-2- Mau dai dién co chlci,u dai du dc. lap dét trén may.
Kha ning | E3 Luc thu: 4000 N voi cap cé hai lop vo, boc bang
b:.1.2

thép bao v¢ hodc tuong ing trong lugng ctia 1 km

chiu ép ; ;
cap voi cap kéo cong, cap treo trong 10 phut.

S6 diém tha: 1 diém.

Sgi khong bi gy, vé cdp khong bi ran nit, khéng

Chi tiéu hé béng ‘[hép, tﬁng suy hao: < 0,] dB
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Stt

Noi dung yéu ciu ki thuit

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

Kha nédng
chiu va dap

IEC 60794-1-2-
E4

D0 cao cua bha: 100 em; Trong lugng bua: 1,0 kg

Dau bta c¢6 duong kinh: 25 mm

S& diém thir: 25 diém (cach nhau 10 cm)

Chi tiéu

Soi khong géy, vo céap khong ran nit, khong hd
bang thép. Vét cia va cham duge xem nhu binh
thudng, tdng suy hao: <0,1 dB

6.1.4

Kha ning
chiu udn
cong

IEC 60794-1-2-
E6 (hodc El1)

Puong kinh truc ubn: < 20D (D = dudng kinh
cép)

Goéc udn: + 90°; Tbe do: 2s/lan; Tai: 10kg; Sd
chu ky: 25 chu ky

Chi tiéu

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

6.1.5

Kha nidng
chiu xoédn

IEC 60794-1-2-
E7

Chiéu dai thir xodn: 4m; S6 chu ky: 10 chu ky.

Gée xodn: + 180°; Tai doc truc 100N.

Chi tién

Soi khdéng bi gy, vo cap khdng bi ran nitt, ting
suy hao: £0,1 dB.

Kha nidng
chiu nhiét

IEC 60794-1-2-
Il

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

Do dai mau tha: > S00m

Thei gian tai mdi chu trinh nhiét 1a 24h

S6 chu trinh nhiét thue hién 14 2 chu trinh,

Tlng chu trinh nhiét cy thé nhw sau:

- Diém bit ddu va diém két thuc 1a nhiét dd phong
23%C

- Thoi gian tir +23°C dén -30°C 1a 3h

- Gift tai nhiét do -30°C 1a 6h

- Tang tir -30°C 1én dén +65°C 1a 6h

- Gift tai nhiét do +65°C 1a 6h

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

- Po suy hao trudce khi thir

- Do suy hao tai thoi diém da git tai nhiét do -30°C
duoc 3h;

- Po suy hao tai thoi diém da gitr tai nhi¢t do
+65°C dugce 3h

- Po suy hao tai thoi diém da gilt & nhiét do +23°C
duoc 3h

Chi tiéu

b0 ting suy hao: < 0,05 dB/km

M

W
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Stt Noi dung ydu ciu ky thuat
C}liéu dai mau tha: 0,3 m mot dau da tudt vo cap
IEC 60794-1-2-| Xap Xi 80mm va treo ngugc trong budng thir, dau
El4 trén day kin
Thir do chéy Thoi gian thir: 24 gio; nhiét dd thu: 60°C £ 5°C
G:11 cug.lg(}%;: hat Chét dién day 0 mau thir khéng bi chay roi xudng
1e1 iy hodic thanh phan ctia chit dién day bi ro i ra <
Chi tiéu 0,05g.
Cac sgi quang trong ong long gili nguyén vi tri,
khong bi roi
IEC 60794-1-2- Chiéu dai mdu: 3m; Chiéu cao cot nude: 1m
Kl ] a . . B ey 3 . ~ ~
6.1.8 Jehate |49 Thoi gian thu: 24 gio & nhigt do 25 + 2°C
chong tham
Chi ti€u Nuée khong bi thim qua mau thir
Kb i Dién ap tdi thiéu 1a 20 kVDC hodc 10 kVACrms
6.1.9 | chiu dién ap | Chi tiéu Vi tin 56 50~60Hz trong thoi gian 5 phut
phong di¢n Vo cap khong bi danh thing
6.2 Dic tinh co dién cua céap
' Bang 5 — Pic tinh vét ly, co dién va moi trudng cuia cap
THONG SO KY THUAT CHI TIEU
Tai trong cho phép 16n nhét khi lap dat 2700 N
Tai trong cho phép 16n nhat khi lam viéc 900 N
Dai nhiét do khi lap dat -5°C ~+65°C
Dai nhiét do lam viéc -10°C ~+65°C
Ban kinh udn cong tdi thidu khi lap dat 10 1an dudng kinh cap
Ban kinh udn cong tdi thiéu sau khi lap dt 20 lan duong kinh cap
7 | Péng gbi va danh diu:
7.1 | Déanh diu cap va chiéu dai cép

Céc thong tin cap duge danh ddu tai m&i mét chiéu dai theo tiéu chuin IEEE
P1222. Céc thong tin khac dugce thém vao theo yéu cau cua khich hang (Max. 15

ky tu)

1) Chidu dai
2) Loai cap: “CKLI1 -LT3”
3) S6 luong soi quang “6FO”
4) Tén nha san xuit: XXXX
5) Thang/Nam san xuét
6) Tén VNPT.

Vi du: Cap quang kéo c¢dng kim loai 6 sgi

102




Stt Noi dung yéu chu ky thuat
000lm CKLI1-LT3 6FO XXXX 12/2025 VNPT 0002m...
7.2 | Déng gbi
* Chiéu dai tiéu chufm ctia cap: 4000m (Hogic chidu dai cép cu thé theo yéu céu
thye té san xuat tai thoi Chem dat hang)
* Cap duge quén vao trong tréng cap bang g0 2 16p hodc k1m loai, mdi doan cap
dé trong mot tlong cap riéng biét. Duorng kinh cua truc quan cap (thing trong
cap) 16n hon 40 lan dudng kinh ngoai cap va dam bao chong dugc cac hu hong
khi vén chuyen bbe d. Trong cap 1a loai st dung mot lan.
* Sau khi hoan tét cong tac do thir, hai ddu cudn cép phai duge boc kin dé chéng
thdm nudc.
* Nip déy trdng cap 1a cdc nan gd giin chiit vao vanh tréng bing dinh va c6 dai
‘ sit bao vé.
| * Mit trdng cap dwgc ghi cap théng tin sau:
’ »  Tén nha san xudt P XXXX

u  Loaicap : CKLI — LT3 -6FO

» Bobinsd = e,

»  Chiéu dai cap . 4000 m

v Ngay san xuét Y

*  Trong lugng cap e kg

* Trong lwong cd bo bin «.......... kg

= Mii tén chi huéng ra cta cdp ca 2 mit bobin.

»  Diu kiém tra KCS khi xudt xuong (bao gébm ca thong tin hé sb suy hao
dB/km cua timng sgi quang & cic bude song 1310nm va 1550nm tai 2 dau
cap).

IT | DAy thué bao (Pém chiit, G.657.A1, 1FO, Treo, LSZH)

1 | Téng quat

- Céc tiéu chuan dudi déy 1a cac yéu cau chung vé quang va cau triic cho day thué
bao dém chit chira 1 s@i quang.
- Soi quang duge ding 1a loai don mode — chiét suat bac va la vét liéu thuy tinh
chét luong cao (Theo khuyén nghi ITU-T G.657.A1 va TCVN 8696: 2011)
- Tudi tho diy phai dat > 10 nim

2 | CAu tric ciia diy thué bao dém chit

1 | Mat cit ngang cua ddy thué bao quang dém chiit

Seiquang
Thanh phan gia cuéng
Déy treo

Lép vo ngoai
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Stt

Noi dung yéu ciu ky thuat

Béang 1 — Kich thude va ban kinh udn cong nhé nhit caa diy thué bao

SO soi Kich thudc cta day Bén kinh uon cong nho nhat (imm)

quang thué bao . _
HxD (mm) Khi lap dat Sau khi ldp

dat

1 2,0+0,1 x 3,0+0,1 10D 20D

H: Chiéu cao than day;
D: Do rong than day.

1.2

Céu tric ctia day thu€ bao FTTx — Sq dugc tudn theo bang 2
Bang 2 - Cau tric cua diy thué bao FTTx — Sq

Tén Mo ta

S6 s¢i quang da nhud¢m mau 1FO

Thanh phén gia cudng bd sung Sgi thép don @ > 0,4mm ma kém

Day thép ma kém Day thép bén (@ = 0,33mmx7 soi)

Day treo Léb boc Nhya LSZH
s Do day trung binh 0,5 £ 0,1 mm

Vit liéu Nhya LSZH

Lop vo

Do day trung binh | 0,8 mm =+ 0,1 mm

Vo cap va gia cudng

3.1

Lép vo ngoai cung phai duge lam tir vat liéu LSZH chét lugng cao, khong dung
nhua tai ché, chira carbon chiu duoc tic dong cia tia cyc tim, chua chat chbng
oxy hoa (antioxidant) thich hgp, khong ¢6 kha ndng phat trién nAm mdc trén vo
va ¢6 kha nang cach dién (khong dung nhua tai ché).

Bl

Vo day thué bao phai bao vé dugce 16i day (s¢i quang) khoi nhiing tdc dong co hoc
va nhitng anh hudng ctiia méi truong bén ngoai trong qud trinh cat gitr, lap dat
khai thac (nudc, nhiét do, hoa chat, con tring gdm nham...).

33

V6 boc cua déy thu€ bao phai nhin, déng tam,  khong c6 c115 nbi, vét ran nit, 1
thing; chit luong phai ddng déu (nhu khong: gd ghé, 18 xdp, chira bong bong khi,
bi chia tach, c6 vét phong rop, khuyét, von cuc), khong chira thanh phan kim loai;
phai mém déo, chic chin, tach vo d& dang, khi tach vé khong bi dinh chit soi
quang vao vo cap ddng thosi phai c6 do day ddng nhét, trén toan bd chidu dai cap.

34

Khi tach day treo ra khoi than day thué bao khong lam thay dbi cdu trtic cla than
ddy thué bao va anh hudng toi chat lugng sgi quang; phan than ddy thué bao phai
dam bao khong bi xodn cong lam suy hao sgi quang qué gidoi han.

3.5

Chét luong vo day thué bao

V6 ddy thué bao phai bao vé chic chiin dugc 161 day (soi quang), thép xoan déy
treo, thép diy gia cudng trong lip dit khai thac:

o Khi tude/xé tach day treo khong dugc 10i thép déy treo, thép diy gia cuong
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Stt Noi dung yéu ciu ky thuat
o Khi tude/xé tach bung day dé 14y soi quang, hai nira byung ddy phai dong déu va
khong loi ddy thép gia cudng

4 | Panh ddu mau sgi
M3 mau clia s¢i quang tuan theo tiéu chuén TIA/EIA -598-A nhu bang 3
Béang 3 — Ma mau sg¢i quang

S6 soi quang Mau soi quang trong ddy thué bao quang
1 NA (Mau bat k¥)

5 Théng s6 ky thuit ciia soi quang
Bﬁng4—])écﬁnhquanghocvﬁhhﬂlhoccﬁasqiquangdonInétﬂuﬂ)khuyénnghi
ITU-T G.657.Al
Thong s ky thudt | Pon vi Chi tiéu Phwong phap do

1550nm | <0,3
5.1 | Hé s suy hao dB/km 1490nm | <0,3 IEC 60793-1-40
1310nm | <04
) ) Piafinrn < 3,5 tai 1285nm dén
5.2 | Hé s0 tan sic m ' 1330nm IEC 60793-1-42
< 18 tai 1550nm
53 | Hés6 PMD Ps/km'? | <0,2 IEC 60793-1-42
54, |TIWESUIERN SOV | 1300< Ao < 1324 IEC 60793-1-42
khong
} 2
5.5 | Do déc tan sic II;S'/ k) < 0,002 IEC 60793-1-40
5.6 | Budc séng cit nm Acc < 1260 IEC 60793-1-44
Suy hao ubn cong
5.7 | r (ban kinh) =15mm | dB <0,25 tai 1550nm IEC 60793-1-47
x 10 vong
Suy hao udn cong
5.8 | r(ban kinh) =10mm | dB <0,75 tai 1550nm IEC 60793-1-47
x 1 vong
g | koh g | o 8,6+ 0.4 tai 1310nm | IEC 60793-1-45
mode
5.10 | Tam sai truong mét | pm <0,5 IEC 60793-1-20
5.11 i‘“’“g oHbeppiaE | oy 125 +0,7 IEC 60793-1-20
gy | Mg R SR | g <1,0 IEC 60793-1-20
16p phan xa
5.1 | Ttog linh lop phdt | 245+5 IEC 60793-1-21

ngoai

/t.‘/ Y
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544 | DM suy haw taog | g 0,1 IEC 60793-1-40

dot bién

5.15 | Stic cdng s¢i quang | Gpa > 0,69 IEC 60793-1-30

516 Lép vo so clp st dung vat lidu chéng anh huéng clia tia cyc tim (chét acrylate),

) giam thicu tdc dong cua mdi trudng ngoai.
Lop v so cap trudge khi nhuom mau c6 duong kinh danh dinh la 245pum +10pm,

5.17 | sau khi nhudm mau ¢6 dudng kinh danh dinh 250pum + 10pm st dung loai myc

bén theo thoi gian

518 Khi thue hi€n han noi, 16p vo so cap phai co thé tach dé dang ra khoi sgi ma

' khong can duing hod chat va khong gy anh hudng dén soi.

6 | DPic tinh vatly, co hoc va mdi trwong cia diy thué bao
Day thué bao phai dam bao hoat dong dusi diéu kién 11}6i truong nhu sau: -
- Nhiét do hoat dong, van chuyén, luu kho: itr -10°C dén +65°C
- Do am tuong dbi: kha ning chiu duge do dm tir 0 dén 100%:

6.1 | -Kha ndng chiu dugc dién ap phong di¢n cua vo day thué bao: phai chiu dugc
dién ap to1 thieu 20KVDC hay 10KVAC rms doi vdi dién ap xoay chiéu S0Hz-
60Hz trong vong 5 phat. Nha san xuat phai chang minh dugc cap da qua phép
thir tiéu chuan theo tiéu chuan IEC-811/ITU-T Rec.K25;

Cac dic tinh vat ly, co hoc va méi truong cia day thué bao FTTx-sq dugc kiém

6.2 | tratheo bang 5 tai budc song 1310, 1490 va 1550nm

Bang 5 — Cac phép thar vat ly, co hoc va moi trudng
Phép thir Phwong phap thir va titu chuén
Puong kinh truc cubn: > 30D (D = Dudng kinh
IEC 60794-1- | cap/Dd rdng than day)
R 2-El Chiéu dai mau: 100m; Thir lién tuc: SOON trong
Kha néing p
6.2.1 i i 5 phat.
g & Cép khong bi v& vo, sgi khong bi dat, tang suy
Chi tiéu: hao: < 0,2dB (budc song 1310, 1490, 1550nm),
dd dan ciia day khong qua 0,25%
IEC 60794-1- | Lwe thir: 500 N/SOmm x 50mm trong 5 phit
6.2.2 Kl?é ) nang | 2-E3 Sé diém tho: 1
chiu ép _ _ .
Chi tidu Cap khong bi v vo, soi khong bi dat, ting suy
hao : £0,2 dB (budc séng 1310, 1490, 1550nm)
BQ cao cua btia: 100cm; Trong lugng bua: 0,3kg;
IEC 60794-1- | Dau bua ¢6 dudng kinh: 25mm.
693 Khé nédng | 2-E4 So diém thir: 10 diém cach nhau 10cm toc do 2

"7 | chiu va dap gidy/1 lan.

Chi tidu Céap khong bi v& vo, sgi khong bi dat, ting suy
hao : <0,2 dB (budc song 1310, 1490, 1550nm)
6.2.4 DPuong kinh tryc udn: 20D (D= D6 rong than day)
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Stt Noi dung yéu cau ky thuit
Kha ning | IEC 60794-1- . % g ;
3 . j: 0. .
chi  ubn 2-E6 Goc uon: £ 90° so chu ky: 25 chu ky
cong (mém Chi tidu: Cap khong bi v vd, soi khong bi dit, ting suy
déo) ) hao : 0,2 dB (buéc séng 1310, 1490, 1550nm)
IEC  60794-1- Chiéu dai thir xoan:<2m; s6 chu ky: 10 chu ky
6.2.5 K}?é nfmg 2-E7 Goc xodn: +180°; Tai doc truc 40N
chiu xodn
Chi ticu Cép khong bi v& vo, soi khong bi dut, vo khong
bi ran nit khi nhin qua kinh phéng dai [én 5 1an.
IEC 60794-1- | Chu trinh nhiét: 23°C=>-30°C >+60°C >23°C
6.2:6 Kha n‘f“zﬂng 2-Fl Thoi gian tai méi chu ky: 24 gio
e b | 0,2dB/km (b 1310
- O tdang suy hao: <0, n (budc song :
,. Gt Tt 1490, 1550nm)
- Chiéu dai miu: 3m; Chiéu cao cdt nuée: 1m
Khi ning IEC 60794-1-
6.2.7 | chong 2-F5 Thoi gian thi: 24 gio
tham ] ’ -
Chi tiéu: Nudce khong bi tham qua mau thir
; & Chiéu dai mau 150m, khéng cit khéi cuén 1.000m. Tach day treo
Téach day Y . £ o kd e X -
% theo chiéu hudng gap khic véi soi quang tao 1 goc 180°, tach doan
treo khong | . a0
inh Tudis cap voi chiu dai > Im.
i ety DE ty nhién doan day thué bao sau khi tach. Do suy hao ting dot
6.2.8 | SO QUANE- | 14, tai doan nay phai < 0,1dB.
(Suy  hao A . % oo & . . '
P Quan doan day quang da tach ddy treo 01 vong quanh tryc ¢o
uon cong \ ;
Wi ik dtrorng kinh 30mm. 1 .
ddy treo) S¢i quang khong bi ton hai khi thao tac tach day theo moi huéng.
ayireo). | pg tang suy hao sau khi udn cong la < 0,2dB.
Chiéu dai phin mau can thir nghiém 1a 300mm (khdng tinh phan roc
vo dé kep day gia cuong). Roc 02 déu cap, mdi doan khoang 20mm.
o | Thyc hién phép thiy bing cach dung dung cu kep mot dau vao 16i day
K'lem tra df-) gia cuomg 1 con dau kia kep vao 16i ddy gia cuong 2. Kéo va ghi lai
6.2.9 bf‘m ] chat | e kéo ma tai d6 1am trwot 16p vo ngoai khoi ddy gia cudng.
clia vo g : ; g o
Két qua: Day thué bao dugce coi la dat yéu cau néu lyc can thiet de
lam truot 16p vo ngoai khoi ddy gia cudng phai khong duge nhé hon
30N cho diy thué bao c6 ddy gia cwong la > 0.4mm.
Chléu dai mau 1m. Thuc hién phép thir nhu sau: Ding
Kiém tra kep cb dinh déy treo, sau d6 dung lyc tude (x€) day treo
dd bam cép ra khoi ving bung cap V> S0N. (muc dich chéng cap
6.2.10| dinh  giita | Phép thir | bi tyr x¢ khi kéo trong céc gong dién luc).

day treo va
bung day.

(*) Ving bung cép: La phan diy con lai (gdm phén nhya
LSZH bao 2 déy gia cuong va sgi quang) sau khi da tudc
khéi phan day treo cap.

#
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Chi tiéu | Véi luc SON phén bung cap khong bi xé ra khoi day treo
Xac dinh kha nang chiu mai mon ctia nhan (chit in) trén
ddy thu¢ bao quang. .
Kha néng - | Cu thé: mau day thué bao c6 in nhan phai dat nam gitra
chiu  mai . .- | hai miéng phdt bang len. Miéng phét phai duge ngam
; . | Phép thu d A . = . . 2T
6.2.11| mon  cua nude hoNan toan. Luc 4N phal dugc dat vao nhaq O trén
" 7| nhdn (chir méau. Mdu nay dugc chuyén dong tinh ticn 55£5 lan/phut
in) trén day qua mdt doan dai 100mm. (Theo ding qui dinh tai TCVN
thué bao 8696:2011 va TCVN 11298-1:2016)
Chi ticu Y¢éu cdu: Nhan in trén than ddy thu€ bao van phai rd rang
sau khi két thiic toan bd thir nghiém
6.3 | Ddc tinh vit ly, co di€n va mdi trudng ctia day thué bao
Tai trong cho phép 1¢n nhét khi lap dat 500N
Tai trong cho phép 16n nhit khi lam vide 400N
Kha néng chiu nén > 500N/5cm
Dai nhiét do khi lip dat -5°C ~ +65°C
Dai nhiét d¢ khi lam viéc -10°C ~ +65°C
Ban kinh uén cong nhé nhét cho phép khi lap dat >10 lan duong kinh cép.
?;tn kinh u6n cong nhé nhat cho phép sau khi lap >0 Iin dirdng inh olfp,
7 | Luwc kéo cing ciia ddy thué bao quang
71 Luc kéo cho phép lon nhat khi thi cong cta ddy thué bao (trong thdi gian ngin)
' toi thicu phai dat SOON
79 Luc cing cho phép trong qud trinh str dung phdi 16n hon 30% ctia luc cang 16n
) nhat khi thi cong
8 Khoang vugt va d§ vong:
8.1 | V&i khoang vugt l1a < 50m véi d vong 1a 1%
8.2 | Véikhodng vuot tbi da cho phép 1a < 80m véi dd vong tir 2% dén 3%
9 | Déng géi va danh diu
Pinh dau va chidu dai day , ) ‘
Cac thong tin cta ddy thué bao duge ddnh dau tai moi mét chicu dai theo tiéu
5.1 chuan IEEE P1222. Céc thong tin khac dugc thém vao theo yéu ciu cua khach

hang.
1) Loai va sé luong s0i quang loai nhya vo (“G.657.A1-1FO LSZH”)
2) Tén cia nha san xuat (VD: xxx)
3) Néam san xuat (VD: 2025)
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4) Tén khach hang: VNPT

§) Chiéu dai. xxxx

Vi dy: Day thué bao F'T'Tx-Sq loai 1 sgi

000Ilm G.657.A1-2FOLSZH xxx 2025 VNPT 0002m....

Pong goi

* Chiéu dai tiéu chuén ctia ddy: 1000 m;

* Déy thué bao dugc quin vio trong tréng cap bang g, hodc nhwa (véi chiéu dai
1000m);

* Sau khi hoan tit cac viée do thir, hai ddu cudn day phai duge boc kin dé chdng
thAm nudéc.

* Mit trdng cap duoc ghi céc thong tin sau:

o Tén nha san xuat : Xxx

o. Loai cap : Day thué bao FTTx-Sq
9.2 o S6 sgi quang . 1FO

o~Tén khack hang : VNPT

o*Chiéu dai : 1000 m

o' Ngay thang ndm san Xuat: .............

o Ngay kiém tra  toeveevecriiennn

o Trong lugng cap:.......... kg

o Trong lugng ca bo bin:........ kg

o Miii tén chi huéng ra cua day

o DAu kiém tra KCS khi xuit xuéng: bao gdm cac thdng tin hé sb suy hao
dB/km ctia tirng sgi quang ¢ cac budc séong 1310nm va 1550nm.

DAy thué bao (Pém léng, G.652.D, 2FQ, Treo, PK)

It
Déy thué bao (Pém léng, G.652.D, 4FO, Treo, PL)

1 | Tong quat

- Céc tiéu chudn dudi day 1a cac yéu cau chung vé quang va cdu tric cho déy thué
bao FTTx — LT — F8 treo hinh s6 8 ¢6 day treo kim loai chira 2/4 s¢i quang.

- Soi quang dugc dung la logi don mode — chiét sudt bac va la vat li¢u thiy tinh
chét luong cao (Theo khuyén nghi ITU-T G.652.D hogc G.657.A1 va TCVN
8696: 2011).

- Tudi tho diy phai dat > 10 nim

2 CAu tric ciia diy thué bao (6ng dém long)

Mt cit ngang cua day thué bao

—— Day thép bén
Cbo cap

Sei quang
2.1 Jelly

Sei gia cwong
Lép vo ngoai

Ong I6ng

P
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Bing 1 — Dudng kinh, ban kinh udn cong nhé nhét caa day thué bao:

i I - . X o £
88 soi Duong kinh trung Ban kinh uon cong nhé nhat (mm)

binh ctia day thué
quang bao (mm) Khi lip dit Sau khi ldp dat

2/4 4,0+0,2 10D 20D

D: Duong kinh ngoai ctia ddy thu€ bao

2.2

Céu tric cla ddy thué bao FTTx-LT-F8 hinh sb 8 déy treo kim loai duoc tuan theo
bang 2

Bang 2 - Céu tric ctia ddy thué bao FTTx-LT-F8 hinh s6 8 day treo kim loai

Tén Ma ta

2]

S6 s¢i quang da nhudm mau 2FO/4FO

227

Vit li¢u PBT (Polybutylene Terephthalate)

Ong Puong kinh ngoai > 1,8mm

long Dudng kinh trong 1,2mm + 0,lmm

Chét dién day Thixotropic Jelly compound

23

Day thép 7 sgi thép bén ma kém (Q) >0,33mmx7 sgi)

Day

Kich thuée cb cap > 0,5 x 0,5 (mm)
treo

Lép boc Nhua PE chiéu day > 0,5mm

2.2.4

Vit liéu Nhwa PE

Lép vé | DO day trung binh 1,0 mm+ 0,1 mm

Thanh phin gia

" Aramid Yarn
cuong

Vo cap va gia cuong

3.1

L6ép v6 ngoai cling phai duge lam tir vét lidu PE chat lugng cao, khon g dung nhya
tai ché, chira carbon chiu dugce téc dong ctia tia cuc tim, chira chat chéng oxy hoa
(antioxidant) thich hop, khong c6 kha ning phét trién nim mdc trén vo va co kha
ndng cach dién.

3.2

Vo dédy thué bao phai bao v¢ dugc 16i cap khoi nhitng tac dong co hoc va nhiing
anh hudng ctia mdi trudong bén ngoai trong qua trinh cit gitt, lip dat khai thac
(nude, nhiét do, hoa chét, con ttung gam nhim...).

3.3

Vo boc ctia ddy thué bao phai nhin, déng tam,  khong co cho ndi, vét ran nit, 16
thing; chét lugng phai ddng déu (nhu khong;: g6 ghé, rd xdp, chua bong bong khi,
bi chia tach, c6 vét phong rop, khuyet vén cuc), khéng chira thanh phan kim loai;
phai mém déo, chéic chén, tich vo dé dang,
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Lép vo PE phéi 6m chiit ong 16ng va phai dugc téch d& dang ra khéi phan tir dng

S 16ng ma khéng anh hudng dén chit luong soi cép.
35 Khi tach déy treo ra khoi thén cap khong lam thay dbi cdu tric cta than cap va
' anh hudng tdi chat lugng sgi quang.
Chit lrgng vé diy thué bao:
36 Vé déy thué bao phai bao vé chic chin dugc 16i day (6ng 1ong), thép xodn day

treo trong lip dit khai thac. Khi tude/xé tach ddy treo khong dugce 10i thép day
treo, 16i day

4 | Danh dau mau s¢i

M3 mau ciia sgi quang tuén theo tidu chudn TIA/EIA -598-A nhu bang 3:
Béang 3 — Ma mau sgi quang

S0 soi quang trong cap Mau soi quang trong cap

1 NA (Mau bat ky)

Mau ké ti€p ctia sgi 1 trong bang ma mau

2
3 Mau ke ti€ép cua sgi 2 trong bang ma mau
4

Mau k& ti€p cua sgi 3 trong bang ma mau

5 Thong 56 ky thuét cta s¢gi quang

Théng s6 k¥ thuat cia s¢i quang don mode theo khuyén nghi ITU-T G.652.D

Bang 4 - Dic tinh quang hoc va hinh hoc ctia soi quang don mét theo khuyén nghi
ITU-T G.652.D

Thong s6 ky Don vi Chi tiéu Phwong phap do
thudt

<0,3 tai 1550nm

< (81l 1310— 1675nm | TB© BOT93-140

5.1 | Hé s6 suy hao dB/km

<3,5tai 1310nm

5.2 | Hé sO tan sac Ps/nm.km < 18 tai 1550nm IEC 60793-1-42

53 | Heé s6 PMD Ps/km!2 <0,2 IEC 60793-1-42

g |DVC SAUE Wm | 1300< o < 1324 EC 60793-1-42
sdac v€ khong

5.5 | bo dbc tan séic Ps/nm2.km | < 0,092 IEC 60793-1-40

5.6 | Budc song cit nm Acc < 1260 IEC 60793-1-44
Suy hao uén cong

57 | r (ban kinh) = |dB < 1,0 tai 1625nm IEC 60793-1-47

15mm x 10 vong

Puong kinh

o trudng mode

pm 9,2+ 0,4 tai 1310nm IEC 60793-1-45

Tam sai fruong

3.9 7
mot

pm <0,5 IEC 60793-1-20

/f/ | a4
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51 | Budng linh g |0 125+ 0,7 IEC 60793-1-20
phan xa
5.1 ¢ 0008 won | g <0,7 IEC 60793-1-20
déu l6p phan xa
Duong kinh 16p 245 + 10 (khong mau); s
512 pht ngoai e 250 £ 10 (dd nhudm mau) ke Eeal
593 | Diem suy hao | 4 0,1 IEC 60793-1-40
tang dot bién
544 | BU wdng ael |, > 0,69 IEC 60793-1-30
quang
515 Lép vo so cap st dung vat liéu chéng anh hudng ctia tia cuc tim (chét acrylate),
' giam thi¢u tac ddng ctia moi trudng ngoai.
Lép vo so cap trude khi nhudm mau c6 dudong kinh danh dinh 1a 245pm £10pm,
5.16 | sau khi nhu¢m mau cé duwong kinh danh dinh 250pm £ 10pm st dung loai muyc
bén theo thoi gian
Khi thuc hién han nbi, 16p vo so cap phai c6 thé tach dé dang ra khoi sgi ma
.17 i e SN R P £ 3 ; % ;
khong can dung hod chat va khéng gay anh hudong dén soi.
6 | Dic tinh vatly, co hoc va moi truwong ciia diy thué bao
Cac phép thir vat ly, co hoc va méi truong cua déy thué bao FTTx-LT-F8 treo
6.1 | hinh so 8 dugc ki€m tra theo bang 5 tai budc séng 1310, 1490 va 1550nm
Bang 5 — Cac phép thir vét Iy, co hoc va méi trudng
Phép thw Phwong phap thir va tiéu chuén
IEC 60794- Pudng kinh true cubn: >30D (D=dudng kinh cap)
6.1.1 Kha ning 1-2-El Tai thir lién tuc: SO0N trong 5 phut.
" | chiu cing Céap khoéng bi v vo, sgi khdéng bi dut, ting suy hao: <
Chi tiéu: 0,2dB (budc séng 1310, 1490, 1550nm), do dan cua
day khong qughd 0,25%
Luc thu: 100N/Icm trong 1 phut va 50 N/1em trong 10
IEC 60794~ | phut
6.1.2 Kl?a . e S6 diém thir: 1
chiu ép
Chi tié Cap khong bi vd vo, soi khong bi duit, ting suy hao :
G <0,2 dB (budc séng 1310, 1490, 1550nm)
DG cao cua baa: 100cm; Trong lugng bua: 0,3kg; Dau
Khé niing 111?5E20794- bfl’a c6 duong kinh: 25mm
6.1.3 | chiu va SO diém thi: 25 diém (cach nhau 10cm)
dap Chi ticu Cap khong bi v v, sgi khong bi duat, tang suy hao :
<0,2 dB (budc song 1310, 1490, 1550nm).
g K]?é ning IEC 60794- | Puong kinh truc ubn: 20D (D= duong kinh céap)
6.1.4 | chiu udn

cong Lty Goc ubn: + 90°; sb chu ky: 25 chu ky
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Chi ticu: Cap khong bi v& vo, sgi khdng bi duat, ting suy hao :
' <0,2 dB (budc song 1310, 1490, 1550nm)
IEC 60794- Chiéu dai thir xodn:< 2m; sé chu ky: 10 chu ky
6.1.5 K}}a nar}g 1-2-E7 Goc xofn: £180°; Tai doc truc 40N
chiu xoan . : _
Chi tidu Cap khoéng bi v& vo, soi khéng bi dirt, vo khong bi ran
nat khi nhin qua kinh phdong dai 1én 5 lan.
IEC 60794~ | Chu trinh nhiét: 23°C>-30°C 2+60°C >23°C
6.1.6 Kh“ nz"nllAg 1-2-F1 Thoi gian tai mdi chu ky: 24 gio
chiu nhiét
YA t4 - A A
Chi ticu: D3 ting suy hao: <0,2dB/km (bude song 1310, 1490,
1550nm)
Chiéu dai mau thir: 0,3 m mot dau di tudt vo cap xép
Thir — do 111?2C-E61(31] 94- | xi 80mm va treo nguoc trong budng thiy
6.1.7 chiay cua Thoi gian thir: 24 gid; Nhiét dd thir: 60°C
g?p dghat Chét don ddy & mau thir khong bi chay roi xudng;
Ak Bed Chi tiéu: Céc soi quang ¢ ong ldng gitr nguyén vi tri khong bi
roi.
Chiéu dai mau: 3m; Chiéu cao cOt nrde: 1m
Kha ning IECF60794~ |
6.1.8 | chdong 1-2-F5 Thoi gian thir: 24 gid
tham ] i ,.
Chi tiéu: Nude khong bi tham qua méu thir
6.2 | Béang 6 - Dic tinh vit ly, co dién va mdi trudng ciua diy thué bao
Théng sb ky thuét Chi tiéu
Tai trong cho phép 16n nhét khi ap dat 500N
Tai trong cho phép 16n nhét khi lam viéc 400N
Kha néng chiu nén > 500N/10cm
Dai nhiét do khi lap dat <5 90~ 65 °C
Dai nhiét do lam viée -10°C~65°C
Ban kinh cong nho nhét cho phép khi lip dit. 10 14n duong kinh day.
Ban kinh cong nhé nhét cho phép sau khi lip dat. | 20 lan dudng kinh day.
7 | Lwe kéo ciing ciia day thué bao

Luc kéo cho phép 16n nhét khi thi C(_“)ng clia day thué bao (trong thdi gian ngén)
toi thiéu phai dat SOON

Luyc céng cho phép trong qué trinh sir dung améi 16n hon 30% cuia luc cing l6n
nhat khi thi cong

| 7
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Khoang vugt va dj vong

Vi khodng vuot la < 50m vai do vong 1a 1%

V6i khoang vuot tbi da cho phép la < 80m vdi d vong tir 1% dén 3%

Pong goi va danh dau:

9.1

Panh dau cap va chiéu dai diay thué bao:

Cac thong tin ctia dy thué bao dugc ddnh du tai mdi mét chiéu dai theo tiéu
chudn IEEE P1222. Céc théng tin khdc duge thém vao theo yéu cu cua khach
hang

1) Loai va s6 lugng soi quang (VD: “G.652.D-2F0”)

2) Tén cua nha san xuit (VD: xxx)

3) Nam san xuét (VD: 2025)

4) Tén khach hang: VNPT

5) Chiéu dai

Vi du: Day thué bao FTTx-LT-F8 loai 2 soi

0001m G.652.D-2FO xxx 2025 VNPT 0002m....

0.2

DPong goi

Chiéu dai trung binh cua ddy thué bao: 3000 m

Day thué bao dugc quén vao trong t10ng cap bang gb (véi chiéu dai 3000m)
Sau khi hoan tit cac viéc do thtr, hai ddu cudn ddy phai dwoc boc kin dé
chbng thdm nuée.

Mit tréng cap dugce ghi céc thong tin sau:

Tén nha san xudt : xxx

Loai cap : Day thué bao FTTx-LT-F8

Sb soi quang : IFO/2FO/4FO

Tén khack hang : VNPT

Chiéu dai :3000 m

Ngay thang nim san Xuat: .............

Ngay kiém tra oo,

Trong WIong Cln:....omvise kg

Trong lugng ca bo bin......... kg

Miii tén chi hudng ra ctia day

Déu kiém tra KCS khi xuét xudng: bao gdbm céc thong tin hé sb suy hao
dB/km cua tirng soi quang & cac budce séng 1310nm va 1550nm.

* X% %

*

C O e OoCRoLEBE g

v

DAy thué bao (Pém 1éng, G.652.D, 2F0, Kéo cong, PE)

Tong quat

- Tiéu chuan nay bao gdm céc yéu cau chung vé quang va cdu tric cho diy thué bao
quang kéo cdng chira 2 soi quang.

- Soi quang duogc dung 13 loai don mode - chiét sudt bac va la vét liéu thay tinh chét
lugng cao (Theo khuyén nghi ITU-T G.652.D va TCVN 8696:2011).

- Tudi tho day phai dat > 10 ndm.
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Stt Noi dung yéu ciu ky thuit
2 |Céu tric ciia diy thué bao quang
Mt ciit ngang ciia day thué bao quang:
Sgi chiéng thim
/.—Lé’p nlu_];a PEE ‘
e, Hop chit dien diy
4 1 o Ong dém chira sgi quang
) Soi quang don mét SMTF
Lép gin cudng bén trong (aramid yarn)
N Diiy thép chiu luc
2.2 |Pwong kinh, ban kinh cong nhé nhit
S6 soi Puong kinh trung Ban kinh cong nhé nhét cho phép (mm)
quang binh cua cap (mm) Khi Ifp dit Sau lp diit
2FO 4,5+0,2 10D 20D
D: Pudng kinh ngoai cua day thué bao
2.3 |Céu triic co' ly
Tén M6 ta
2.3.1| Sb soi quang dd nhuém mau 2FO
Ong Vit liéu PBT (Polybutylene Terephthalate)
long Tron déu, ¢
v ? . +
239 Ong duong kinh ngoai Rzl ] o
e déﬂl & av  F =
= p
- Bé day ong long > 0,3 mm
quang) | Chit didn day Thixotropic Jelly compound
Vat liéu Nha PE
233 | Lép vo
Do day trung binh | 1,2 +£ 0,1 mm
bam bao dd du soi quang so voi c}liéu dai cép
2.3.4 | B9 du soi quang nhdam dam béo dap (rng cac yéu cau v¢ dac tinh vét
ly co hoc, moi triedmg va cac phép thir.
235 Thanh phan gia cudong bén | Aramid Yarn
"7 | trong
2.3.6 | Soi chéng thim Water Blocking Yarn
Day thép chiu luc nam chim | -Soi thép don @ = 0,45 + 0,01 mm ma k&m hoéc
2.3.7 | trong l6p vo PE tvong duong:

-Luc cing dat duge: > 1770 Mpa (N/mm?).

oo
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Stt Noi dung yéu ciu ky thuit
-2 sgi nam déi xtmg nhau
3 | Vo cap va gia cwong:
Lép vd ngoai cung phai duge lam tur vat lieu PE chét luong cao, chira carbon mau,
31 chiu dugc tac ddng cua tia cuc tim, chira chit chong oxy hod (antioxidant) thich
" |hop, khong ¢6 kha ndang phat trién nam moc trén vo va cd kha nang cach dién (khong
dung nhua tai ché).
- V& day thué bao ngam phai bao vé dugc 16i cap khoi nhitng tac dong co hoc va
3.2 |nhitng dnh hudng ctia méi trudng bén ngoai trong qué trinh cit giir, 1dp dit khai thac
(nude, nhiét dg, héa chat, con tring gam nham...).
Vo boc cua day thué bao ngam phai nhan, déng tdm, khong c6 cho nodi, vet ran nat,
33 16 thing; chét lugng phai dong déu (nhu khong: gb ghé, 1o xdp, chira bong boéng
" |khi, bi chia tach, co vét phong rop, khuyet von cuc), khong chira thanh phan kim
loai; phai mém déo, chiic chiin, tach vo dé ciang
34 | L&p vo PE phai duoc tach dé dang ra khoi phén tir dng long ma khong anh hudng
" |dén chat lugng soi ddy thué bao;
Co kha néng chiu dién ap cao: Tai thi€u la 20kVDC hay 10kVACrms ¢6 tan s tr
3.5 |50Hz dén 60Hz; cam két khong co hién tugng danh Itra hodc danh thung vo céap sau
5 phut thir.
Ldp Aramid Yarn: mau vang nhat, chay doc su6t chiéu dai day thué bao nham tang
3.6 |cudng kha ndng chiu lyc kéo cing va chong tham nudc lam anh hudng dén chat
lugng sgi quang.
Panh dau mau sgi
-Luat ma hoéa mau sgi trong 6ng dém long va ma hoa mau ong dém long tuan theo
4 |tiéu chuan ETIA/TIA-598-A, “Color Code for Fiber and Loose tube Indentification”
2FO Céc soi c6 mau lién tuc trong bang méd mau.
5 |Théng sé ky thuit ciia soi quang
Pic tinh quang hoc va hinh hoc ctia soi quang don mét theo khuyén nghi ITU-T
G.652.D
Thong so ky thuat Bon vi Chi tiéu
Hé s6 suy hao
- Tai budc song 1310nm:
+ Suy hao trung binh ¢ cudn cap <0,35
+,Suy hao tlrng soi trong cudn <0,36
5.1 |cap dB/km
- Tai budce song 1550nm:
+ Suy hao trung binh ¢ cudn céap =0,2]
+rSuy hao tirng sgi trong cudn <0,22
cap
5.2 | H¢é sb tan sdc r Psmm.km | <3,5tai 1310nm;
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Stt Noi dung yéu ciu ky thuat

<18 tai 1550nm.
5.3 | Hé sd PMD Ps/km'? | <0,2
5.4 | Budc song tan sic vé khong nm 1300 <20 <1324
Do dde tén sic tai diém bang 0 5
5.5 (it Dispersion Slope) Ps./nm“km | So<0,092
5.6 | Budc song cit nm Aee < 1260
Suy hao udn cong véi r (ban .
27 kinh) = 30mm x 100 vong dB <0,1 tai 1625nm
5.8 | Duong kinh truong mode pm 9,2+0,5 tai 1310nm
5.9 | Tam sai trudong mét pm <0,6
5.10 Du(‘mg kinh 16p phan xa pm 125+ 1
5.11 | Do khéng tron déu 16p phan xa %o <1
: s ok A ” 245 £ 10 (khong mau);
5.12 | Buong kinh 16p pht ngoai pum 250+ 10 (d4 nhudm mau)
5.13 | Diém suy hao tang dot bién dB <0,05
5.14 | Strc cang sgi quang Gpa > 0,69 (100kpsi)
515 | Lép vo so cip st dung vat lidu chéng anh hudng cua tia cuc tim (chat acrylate),
""" |giam thiéu tac dong ctia mdi trudng ngoai;
516 |- Str dung loai myc bén theo thoi gian. Muc khong phai mau khi thi cong lam sach
""" |bing cdn 90 do.
5171 Khi thye hién han nbi, 16p vo so cip phai co thé tach d& dang ra khai s¢i ma khong

can duing ho4 chét va khong gy anh hudng dén soi.

6 |Dic tinh vat Iy, co hoc, méi trwong va cac phép thiv

6.1 |Céc phép thu

Céc phép thir vt 1y, co hoc va méi truong (tai bude séong 1310, 1490 va 1550nm)

e W T

i ke

Phép thu Phuong phap thir va tiéu chuin
IEC 60794- | Puong kinh truc cubn: >30D (D: dudng kinh cap)
Kha :
6.1.1 ning 1-2-El Tai thir lién tuc: S00N trong 5 phut.
o C{liu Cap khong bi v& v, sgi khong bi dut, ting suy hao:
cang Chi tiéu <0.2dB (budc séng 1310, 1490, 1550nm), dd dan cia day
khong qua 0,25%
P Lyc thtr: 100N/1cm trong 1 phat va 50 N/1em trong 10
Kha
s IEC 60794- phﬁt
6.1.2 | ndng 1-2-F3 S =
chiu ép So diém thir: 1
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Stt Noi dung yéu ciu ky thuat
Chi tiu Cap khong bi v v, sgi khong bi dat, ting suy hao : <
0.2 dB (budc séng 1310, 1490, 1550nm)
_ Do cao cua bua: 100cm; trong lugng bua: 0.3kg
a4
6.1.3 | ning IE'S_ E640794- Dau bua c6 duong kinh: 25mm
chiu va " g
dap So diem thu: 25 diém (cach nhau 10cm)
e Céap khong bi v vo, sgi khong bi dat, ting suy hao : <
0.1.4 - 0.2 dB (bude séng 1310, 1490, 1550nm)
Kha IEC 60794- Pudng kinh truc ubn: > 20D (D= dudng kinh cap)
ning 1-2-E6 Sb vong udn: 25 vong; goc udn: £ 90°; s6 chu ky: 25 chu
6.1.5 2ok p ki
chiu uén i
cong Chi tidu Céap khong bi vo vo, sgi khong bi dut, ting suy hao : <
0.2 dB (budc song 1310, 1490, 1550nm)
Kha IEC 60794- Chiéu dai thtr xodn: < 2m; s chu ky: 10 chu ky.
6.1.6 “f{lg 1-2-E7 Gée xofn: £180°; Tai doc truc 40N
chiu :
XOan Chi tidu Cép khong bi v& vo, soi khong bi dut, vo khong bi ran
nat khi nhin qua kinh phéng dai 1én 5 lan.
Chu trinh nhiét: 23°C =2 -30°C = +65°C = 23°C.
Po dai mau tha: > 500m
Thoi gian thir tai moi chu trinh nhiét 1a 24h
Ting chu trinh nhiét cu th’é nhu sau:
- Diém bat dau va diém ket thic 1a nhiét do phong: 23°C
- Thoi gian tir +23°C dén -30°C la 3h
Kha IEC 60794- | - Giir tai nhiét do -30"’(3 la 6h
ning 1-2-F1 - Tang tir -30°C [én dén +65°C la 6h
017 chiu - Gitf tai nhiét o +65°C 1a 6h
nhiét - Gidm nhi¢t dj tir +65°C xudng +23°C 1a 3h
- Do suy hao trudce khi thir va ghi lai két qua
- Do suy hao tai:
+ Tai thoi diém da gitr tai nhiét d§ -30°C dugc 3h;
+ Tai thoi di(f:m da gitr tai nhiét d¢ +65°C dugce 3h
+ Tai thoi dieém da gitr & nhiét do +23°C.
Chi tidu D¢ ting suy hao: <0.2dB/km (budc song 1310, 1490,
1550nm) '
Chiéu dai mau thtr: 0,3 m m@ti dau da tudt vo cap xép xi
.. | TEC 60794~ | 80mm va treo nguoc trong budng thir
Tht do | 1.2-E14
10 chay cia Thoi gian thi: 24 gid; Nhi¢t do thir: 60°C

hop c}1€it
don day

Chi tiéu

Chat don day & mau thir khéng bi chay roi xuoéng

Céc sgi quang & ong long gilt nguyén vi tri khong bi roi
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Stt Noi dung yéu cau ky thuft
Kha (IEC 60794- Chiéu dai mau 3m, Chiéu cao cdt nuée 1m
6.1.9| a8 | 125 Thai gian thit: 24 gio
chong
tham Chi tiéu Nude khdng bi thim qua mau thir
Vo cép | Chiéu dai phan mau can thir nghiém la 300mm (khong tinh phén roc vo
bam dé kep day gia cuong). Roc 02 diu cap, mdi doan khoang 20mm. Thyc
chic day | hién phép thtr bang cach ding dung cu kep mot dau vao 16 day gia
thép cudng 1 con diu kia kep vao 16i ddy gia cuong 2. Kéo va ghi lai luc kéo
chiu Iue, | ma tai do lam truot 16p vé ngodi khdi diy gia cuong.
khong
Gl duge dé )
dang K¢t qua: Day TB ngam dugc coi la dat yéu ciu néu luc can thiét dé
tudc lam truot 16p vo ngoai khoéi day gia cuong phai khong dugc nho hon
khoi day | SON.
thép
chiu luc
Xdc dinh kha néing chiu mai mon ctia nhin (chit in) trén
Kha déy thué bao quang.
ning Cu the méau ddy thué bao ¢6 in nhan phai dgt nim gitra hai
chiu mai Phép thir miéng phét bang len. Miéng phét phéi duge ngdm nude
6.1.11 mon cua hoim toan. Lyuc 4N phal dugc dit vao nhin & trén mau.
" | nhén Mau nay dugc chuyén dong tinh tién 55 chu ky /phat + 5
(chit in) chu ky/phat qua mét doan dai 100mm. (chu ky tr A->B -
trén day >A)
thué bao | s isy Y¢u cau: Nhan in trén than dy thu€ bao van phai rd rang
sau khi két thic toan bd thir nghiém
Kha TCN 68- | Dién 4p toi thieu l1a 20 kVDC hodc 10 kVACrms véi tan
6.1.12 nang 160:1998 | s0 S0~60Hz trong thoi gian 5 phut
© 7| chiu - bk R T "
didn &p Chi tiéu Vo cap khong bi danh thing
6.2 | Dic tinh vat ly, co dién va méi trudong
Théng sb ky thuat Chi tiéu
Tai trong cho phép 16n nhit khi ldp dat 500N
Tai trong cho phép 16n nhéit khi lam viéc 400N
Kha ning chiu nén 500N/10cm
Dai nhiét d6 khi lap dat S°C =63
Dai nhiét do lam viéc -10°C ~ 65 °C

Ban kinh uén cong khi lip dit

10 1an duong kinh cép
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Stt Noi dung yéu cau ky thuat
Ban kinh uén cong sau khi lp dat 20 1an duong kinh cép
7 | Péng goi va danh diu
Panh diu cap va chidu dai cap
Céc thong tin ctia didy TB quang ngdm duge danh déu tai mdi mét chiéu dai theo
tiéu chudn IEEE P1222. Céc théng tin khéc dugc thém vao theo yéu ciu ctia khach
hang. Thong tin danh ddu phai rd rang, chic chin, bén theo thoi gian.
= Chiéu dai
7.1 = Loai va sd lugng soi quang (VD: ”G.652.D-2FO”)
= Tén cta nha san xuit (NSX: xxx)
= Nim san xuét (VD: 2025)
" Tén khach hang: VNPT
Vi du: Déy thué bao quang kéo cdng 2FO
000Im  G.652.D-2FO  NSX 2025 VNPT 0002m ...
Dong goi
Chiéu dai trung binh ctia day thu¢ bao quang ngdm 3.000 m
Day thu€ bao quang ngam dugc quén vao trong tréng cap lam bang vt liéu chic
chin chiu duwge moi trordng ngoai troi, dugce dic hodc dong lién khéi (voi chiéu dai
day thué bao 3.000m)
Sau khi hoan tit cic viée do thir, hai ddu cudn day phai duge boc kin dé chng
thim nudc.
Hai mit tréng cap duoc ghi cap thong tin sau:
= Tén nha san xudt : NSXxxx
= Loaicap : Day thué bao quang kéo cong
72 | = Bobinsd :
= Sé soi quang : 2FO
= Tén khack hang : VNPT
= Chiéu dai :3.000 m
» Ngay thang nim san Xut: .............
» Ngay kiémtra v,
= Trong lugng k% B 5 B kg
= Trong lwgng ca bé bin:........ kg
= Miii tén chi hudng ra cuia ddy ca 2 mét bo bin.
»  Dau kiém tra KCS khi xudt xudng, va ndi dung phai bao gbdm thong sb suy hao
(IL) clia timg sgi quang & cac bude séng 1310nm va 1550nm tai 2 dau cap.
v Cip quang (Kéo cong, Kim loai, 144FO, Thong thwong, G.652.D)
Cap quang (Treo, Phi Kim loai, 144FO, Thong thwong, G.652.D)
1 | Téng quat

- Tiéu chuén’néy bao gdm cic yéu cau chung vé quang va cdu tric cho loai cap soi
quang kéo cong kim loai chira dén 144 s¢i quang.

- Sgi quang dugc dung la loai don mode - chiét sut béc va la vét liéu thuy tinh
chat lugng cao (Theo khuyén nghi ITU-T G.652.D va TCVN 8665: 2011).

- Tudi tho cap phai dat> 15 nam.




Stt Noi dung yéu cau ky thuit
2 | Cau tric cia cap:
Hinh md ta mit cét ngang cuia cap s@i quang kéo cong kim loai 144FO
Ong long
Soi quang va Jelly
Bing chéng tham
3 1 Day béc - Day ripcord
Thanh phan gia cdng trung tam
Soi chéng tham
Bing thép nhin
Ldép vo ngoai (HDPE)
2.2 | Hinh md ta mit cdt ngang ctia cap soi quang treo phi kim loai 144FO
Day treo
Co cip
~ Diy x¢é vo cip - Day ripeord
Ong long
Soi quang va Jelly
- Sqi chéng thiim
Bing chéng thim
Thanh phiin gia cudng trung tim
Lap vé ngodi (1IDPLE)
Céau tric clia cap soi quang kéo cong kim loai, cdp s¢i quang treo hinh s6 8 ¢6 vo
93 boc phi kim loai dugc tudn theo bang 1
Bang 1 — Céu trac va cc thanh phan cia cap soi quang kéo cong kim loai, cap
soi quang treo hinh s6 8 ¢ vo boc phi kim loai
Tén Mo ta
2.3.1 | SO sgi quang 144FO
2.3.2 | Sb soi quang trong 01 dng 1éng 12FO
Ong Vit liéu PBT (Polybutylene Terephthalate)
233 ¢
ong Puodng kinh ngoai > 2,0 mm
2.3.4 | Chéit don trong éng léng Thixotrophic Jelly

I e W s ot o L 18
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Stt Nbi dung yéu ciu ky thuit
Nhya PE (hogc tuong duong), khong st
2.3.5 | Ong dém/ong don (néu cod) dung nhya téi che, kich thude twong tu nhu
ong long, khdéng co6 khuyét tat
236 | Thanh phan gia cuong trung tam - | Vét li¢u FRP (Fiberglass Reinfoced Plastic)
o DPuong kinh > 2,0 mm
Soi chdng thdm (Water Blocking Yarn)
2.3.7 | Thanh phan chong tham Bing chong thAm nude va tao dé tron déu cho
16i cdp (Water Blocking Tape)
2.3.8 | Phuong phap bén 15i Bén dao chiéu SZ.
St dung s¢i Aramid loai se chit lai voi nhau
, de€ d¢ dang phén biét voi cac thanh phan khéc
2.3.9 | Day x¢é v cap (Déy Ripcord ) va dam bao du chdc dé tude v cap.
Day nam duéi bang thép nhan (cdp quang kéo
cong kim loai)
Lop bdo vé co hoc (cdp quang » x v e ’
ot ’ A L e .5
2.3.10 ke adng kim lood) Bang thép nhan, d§ cao gon séng 0.5mm
\ . Téi thiéu 1% so v6i chiéu dai cap & khodng
23,11 B dursga quang nhiét dd tir 20°C dén 30°C.
Day treo | . .. . . Gom 7 sgi thép ma kém bén vdi nhau cd
p Day thép ma kém g X xe .
cap dudng kinh méi soi > 1,2 mm
(Cap Béng nhua HDPE lién khéi véi vo cap, do day
2312 va kich thudéc:
quang | ich thude va vé boc A p o ,
freo phi I tiico e Do day vo bf_)(:. > 1,0 mm
kim y e Chi€u cao ¢6 day treo: 2,3 mm + 0,3 mm
logi) e Chiéu rong co day treo: 2,3 mm + 0,3 mm
Vit liéu Nhua HDPE mau den
2.3.13| Lép vo
Do day 2,0mm £+ 0,lmm
3 | Vo cap va gia cwong:
Lép vo ngoai cung phai duge lam tir vat liéu HDPE chét lugng cao mai 100%,
31 chira carbon mau den chiu dugc tac dong cua tia cyc tim, chira chét chéng oxy hoé
" | (antioxidant) thich hgp, khong cé kha ning phat trién nAm méc trén vé va c6 kha
ndng cach dién.,
V6 cap phai bao v¢ dugc 16i cap khoéi nhitng tac dong co hoc va nhiing anh huéng
3.2 | cia méi truong bén ngoai trong qua ftrinh cit gifr, lap dat khai thac (nudc, nhiét
do, héa chit, con tring gam nhim...).
V0 boc cua cép phai nhin, dong tam, khong c6 chd nbi, vét ran nirt, 16 thung; chét
33 lugng phai dong déu (nhu khéng: g0 ghé, rd xdp, chtra bong bong khi, bi chia tach,
= | co vét phong rép, khuyét, vén cuc), khong chua thanh phan kim loai; phai mém
déo, chéic chin, va tach vo dé dang.
Kha ning chiu dién ap cao: Téi thiéu 20 kVDC hay 10kVACrms c6 tan sb tir 50Hz
3.4 | dén 60Hz, cam két khong c6 hi¢n tuong danh Itra hodc danh thing vo cap sau 5

phut thi.
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Stt N6i dung yéu ciu k§ thuit
Cap quang kéo cong kim loai: Lop bang thép gon séng, dam bao bdo v¢ cap khoi
cac tac dong co hoc va chong loai gdm nham, sir dung thép ¢6 ham lugng carbon
thap ma dién chrome d6 ddy sau khi dap gon séng > 0,15mm, phu Ethylene arcylic
3.5 | copolyme ¢ hai mit, d§ day 16p phi > 0,04mm. Béng thép gon song quan doc toan
bo 16i cap dd bén SZ véi phan chom 1én nhau cta bing thép nhé nhit 14 3mm.
Duong kinh ngoai bing thép phan chom 1én nhau bang dudng kinh ngoai phén
gon song.
Cap quang treo phi kim loai: Day treo cap dugc lam bang thép ma kém, bén
3.6 | xodn va dugc boc bing nhya HDPE lién khéi vai vo cap. Khi tach day treo khoi
than cép khong lam thay dbi cdu tric than cap va anh hudng téi chit luong cap.
4 Quy dinh s6, mau dng 1éng va s6 lwrong dng 16ng éng don
4.1 | Ma mau ctia sgi quang va 6ng 1ong tudn theo tidu chudn TIA/EIA -598-A
- S6, mau 6r1g long va lugng 6ng 16ng, éng don tudn theo quy dinh tai bang 2
Bang 2- Quy dinh s6, mau éng 1ong va sb lwong dng 1ong, ng don
Phén tir 161 cap (6ng long/bng don)
4.2 1(,)"g i ol [ 2 3 | 4 s |6 |7 |8 9o |0 |11 |
ong
Lam | Cam | Lyc | Nau | Xam |Tring| P6 | Pen | Vang Tim Hong | Aqua
S6 44
soi | 12 12 12 12 12 |12 |12 {12 {12 ]| 12 12 12
quang
5 | Thong s6 ky thuit ciia soi quang
Dic tinh quang hoc va hinh hoc cta sgi quang don mdt theo khuyén nghi ITU-T
G.652.D, dugc phu l6p UV Cured crylate ¢6 kha niang chong tia cyc tim va phai
dap (rng céac thong so ky thudt tai bang 3
Bang 3 — Cac thong s0 k¥ thudt ctia s¢i quang
A 7 yeA . A A Pl 3 3
Tén chi tiéu Pon vi Tiéu chuan S g(g) phitp
Hé s6 suy hao
(Attenuation Coefficient):
+ Tai budc séng 2=1310nm
- Suy hao trung binh ca cudn cép <0,35
5.1 |- Suy hao tung soi trong cudn <036 IEC 60793-1-40
cap dB/km
+ Tai budc song A=1550nm <0,21
- Suy hao trung binh ca cudn cap <0,22
Suy hao tiing soi frong cudn cap
H¢ s6 tan séac (Dispersion)
Sl ps/mmxk .
5.2 | Tai buée song 1310nm g £33 IEC 60793-1-42
Tai bude song 1550nm <18
53 Hé s6 tan siac moét phan cuc ps/m <02 IEC 60793-1-48

(PMD)
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Stt Noi dung yéu ciu ki thuat
Budc song tin sic vé khong 1300 nm <
5.4 (i~ e nm 2o < 1324 IEC 60793-1-42
A 1A . < . e R a
55 Do doc.tan sdc tai diém 0 Ps./nm*x <0,092 EC 60793-1-40
(Zero dispersion slope Somax) km
Buéc séng cit Aee
< -1-
5.6 (Cable Cut-off wavelength) nm <1260 IEC 60793-1-44
Suy hao ubn cong (Macro
bending loss)
21 (Ban kinh r = 30mm x 100 vong dB =0,] IRCOURAS- lraT
tai budc song 1625nm)
DPuong kinh truong mode (Mode IEC 60793-1-45
5.8 | Field Diameter) tai budc séng pm 0.2 4+10.5
1310nm
59 Tam sal truong mot (Core uin <0.6 IEC 60793-1-20
concentricity error)
Duong kinh 16p vo phan xa [EC 60793-1-20
o (Cladding diameter) e el
D§ khong tron déu 1ép phan xa IEC 60793-1-20
511 . : : % &1
(Cladding noncircularity)
Puong kinh 16p vo so cap
(Primary coating diameter) pm
el Chua nhudm mau 245+ 10; Tied- B he
- Sau khi dd nhudm mau 250+ 10
Diém suy hao tdng dot bién tai
5.13 | bude song 1310nm va 1550nm| dB <0,05 IEC 60793-1-40
(Point discontinuity)
5.14 St C'cylllg SCfl quang Gpa = 0,69 IEC 60793-1-30
5.15 | Mémau soi quang Theo EIA/TIA — 598
516 Lop vo so clp st dung vt liéu chéng anh hudng cua tia cuc tim (chit acrylate),
' gidm thicu tdc dong clia moi truong ngoai.
Lép vd so cap trude khi nhudom mau cé duong kinh danh dinh 1a 245pum £10pum,
5.17 | sau khi nhuom mau c6 duong kinh danh dinh 250pm + 10pm st dung loai myc
bén theo thoi gian.
518 Khi thye hién han néi, 16p v so cép phai ¢6 the tach dé dang ra khoi soi ma khong
' can dung hoda chat va khéng gdy anh hudng dén soi quang.
6 Pic tinh vt ly, co hoc va moi trwong cia cap:

budce song 1310, 1550nm

Bang 4 — Cac phép thit vt ly, co hoc va mdi trudong

Céc ddc tinh vat ly, co hoc va moi truong cia cap soi quang kéo cong kim loai,
cép soi quang treo hinh s6 8 ¢6 vo boc phi kim loai dugc kiém tra theo bang 4 tai

Phép thi

Phweng phap thiv va tiéu chuin
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Stt

Noi dung yéu cau ky thuit

6.1

Kha nang
chiu lue
kéo cing

IEC 60794-1-
2-El

Puong kinh truc cudn: > 30D (D = duong kinh
cép)

Chiéu dai doan cap kéo thir [a < 100m

Thaoi gian kéo thir duy tri trong 10 phut

Tai thir lién tuc:

+ Cép quang kéo cdng kim loai: Tuong (mg trong
lugng 1km cap*1,2

+ Cap quang treo phi kim loai: Twong Gng trong
lwong 1km cap*1,5

Chi tiéu

Soi khong gdy, vo cap khong ran nit; khong hé
bang thép (cdp quang kéo cong kim logi), tang suy
hao: <0,1 dB, dd dan dai <0,25%.

6.2

Kha ndng
chiu nén

IEC 60794-1-
2-E3

- Nén cap giira 2 tAm thép, mot tdm c6 dinh va
mot tm di dong dai 10cm. Ban kinh go cta tAm
thép di dong khoang Smm.

- Mau dai dién c6 chidu dai du dé lip dat trén
may. Luc thir: 4000 N véi cap co hai 1ép vo, boc
béang thép bao vé hodc twong tng trong lugng cia
1 km cép v6i cap kéo cbng, cap treo trong 10 phit.
S6 diém thi: 1 diém.

Chi tiéu

- Soi khong bi giy, vo cdp khdéng bi ran nut;
khéng ho bang thép (cdp quang kéo céng kim
logi), tang suy hao: <0,1 dB;

- Vét chiu nén khéng giy nguy hiém cho cic
thanh phin cta cap.

6.3

Kha nang
chiu va dép

IEC 60794-1-
2-E4

DJ cao cua bua: 100cm; trong lwgng bua: 1,0kg
Pau bua c6 duong kinh: 25mm
So diém thir: 25 diem (cach nhau 10cm)

Chi tiéu

- Soi khdng gay, vo cap khong ran nit; khong ha
bang thép (cdp quang kéo cong kim loai). VEt va
cham dugc xem nhur binh thudng, ting suy hao: <
0,1 dB;

6.4

Kha
chiu
cong

nang
udn

[EC 60794-1-
2-E6 (hodic
El1)

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

Géc udn: + 90°; Tde do 2s/1an; Tai 10kg; S6 chu
ky: 25 chu ky.

Chi tiéu

- Soi khong bi giy, vo cap khong bi ran nut;
khong hd bang thép (cdp quang kéo cong kim
logi), tang suy hao: <0,1 dB

6.5

Kha néng
chiu xodn

IEC 60794-1-
2-E7

Chiéu dai thir xofn: 4m; s6 chu ky: 10 chu ky
Goc xoan: £180°; Tai doc truc 100N

Chi tiéu

- S¢i khong bi gdy, vé cap khong bi ran nit;
khong hd bang thép (cap quang kéo cong kim
loqi), tang suy hao: <0,1 dB;

6.6

Kha nang
chiu nhiét

[EC 60794-1-
2-F1

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

+230C
/%/
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Stt

Noi dung yéu ciu ky thuat

Do dai mau thir: > 500m

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

Timg chu trinh nhiét cy thé nhu sau:

- biém bit dau, diém két thic la nhiét do phong:
23°%¢C

- Thoi gian tir +23°C dén -30°C 1a 3h

- Gift tai nhiét do -30°C 1a 6h

- Tang tr -30°C 1én dén +65°C 1a 6h

- Gift tai nhiét do +65°C la 6h

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

- Do suy hao truéc khi thir

- Do suy hao tai thoi diém da giir tai nhiét d -30°C
duoc 3h;

- Po suy hao tai thoi diém da gitr tai nhiét do
+65°C duoc 3h;

- Do suy hao tai thoi diém da gitt & nhiét do +23°C
dugc 3h

Chi tiéu

Do tang suy hao: < 0,05 dB/km.

6.7

Thir do
chdy cua
hop  chét
don dﬁy

IEC 60794-1-
2-E14

Chiéu dai miu thir: 0,3m mot diu da tube vo cap
xap xi 80mm va treo ngugce trong buodng thir, dau
trén déy kin.

Thoi gian tht 24 gid; Nhiét do tha: 60+ 5°C.

Chi ti€u

Chit dién ddy & mau thir khong b chay roi xudng
hozc thanh phén cua chit dién day bj ro 1i ra <
0,05g.

Céc soi quang trong 6ng 16ng gitt nguyén vi tri,
khong bi roi .

6.8

Kha ning
chong tham

IEC 60794-1-
2-F5

Chiéu dai mau: 3m; Chiéu cao cot nude: 1m
Thoi gian thi: 24 gid, & nhiét do 25+ 2°C.

Chi tiéu

Nudc khong bi thdm qua mau thir

6.9

Kha ning
chiu dién
ap phong
dién

TCN 68-

160:1998

Dign ap t6i thiéu 1a 20 kVDC hogic 10 kVACrms
vai tan so 50~60Hz trong thoi gian 5 phut

Chi tiéu

Vé cap khong bi danh thing

Dic tinh co Iy va méi trwdng lap dit cap

Bang S — Dic tinh co ly va moi trudng cua cap

Thong s6 ky thuit

Chi tiéu

Khoang vuot tbi da

(Cap quang treo phi kim logi)

100 m

Tai trong cho phép 16n nhét khi lap dat

2. 700N
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Stt Noi dung yéu ciu k¥ thuit
Tai trong cho phép 16n nhét khi lam viée 900N
Dii nhiét d¢ khi ldp dit -5°C dén +65°C
Dai nhiét d6 lam viéc -10°C dén +65°C
Bén kinh uén cong t6i thidu khi lip dat 10 l4n dwdng kinh céap
Ban kinh uén cong tbi thiéu sau khi lip dat |20 lan dudng kinh cap
8 Péng goi va danh diu:
Panh diu va chiéu dai cap:
Céc thong tin cap dugc danh diu tai m&i mét chiéu dai theo tiéu chuin IEEE
P1222. Céc thong tin khac duge thém vao theo yéu cdu cia khach hang (Max. 15
ky tw)
1) Chiéu dai
2) Loai cap: + CKL1 —~LT12 — 144FO
8.1 + TPKL — LT12 — 144FO
3) Tén nha san xuét
4) Théng/Nim san xuét
5) Tén VNPT.
Vi dy: Cap quang kéo cong kim loai 144 sgi
000Im CKL1-LTI12 144FO xxxx 12/2025 VNPT 0002m...
Dong goi
- Chiéu dai tiéu chuén cua cap: 3000m cap 144FO
- Cép duogc quan vao trong trbng céap bang g0 (3 16p dbi voi cap 144F0), hogc
kim loai, moi doan cép dé trong mot tréng cap riéng biét. Duong kinh truc quan
cap (thing tréng cép) 16n hon 40 1in duong kinh ngoai cép va dam bao chong
dugce céc hu hong khi van chuyén, béc de. Trd éng cap 1a loai st dung 1 1an (néu
la tréng cap lam bing gd).
- Sau khi hoan tit cong tac do thi, hai ddu cudn cap phéi duge boc kin dé chéng
thidm nude.
- Nip day trdng cép la céc nan gd gin chit vao vanh tréng bing dinh va c6 dai
89 st bz’tq VE.
' - Mit trong cap dugc ghi cap thong tin sau:
» Ténnhasian xuat : XXXX
»  Loaicap : CKL1 —LT12 — 144FO ho#c TPKL —LT12 — 144FO
" Bobin sb ! s
»  Chiéu dai cép : 3000m
= Ngay san xuét TN
* Trong lugng cap ... kg
* Trong lugng ca bd bin :.......... kg
*  Mii tén chi hudng ra cuia cap ca hai mat bobin.
Déu kiém tra KCS khi xuit xudng: bao gdm céc thong tin hé sé suy hao dB/km
cua ting sgi quang & céc bude séng 1310nm va 1550nm tai 2 diu cap
VI | Cac yéu cAu khac

/7
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Stt

N§i dung yéu cu ky thuat

Bobin (tréng cap) day thué bao dém chit phai dam bao chéc chin, khong dé dz‘mg_
gdy vo khi str dung.

Nha thau phai trich dan tham chiéu day du tai liéu k§ thuat (tiéng Anh hoic tleno
Viét) caa san phdm trén Website chinh thirc ctia hdng, va phai bao dam ddng nhét
véi TLKT trong E — HSDT.

Thoi gian bao hanh san pham tinh tir ngay nghiém thu ban giao hang hoa, t6i thiéu:
- 24 thang doi voi day thué bao quang
- 60 thang doi1 véi céac loai cap quang.

San pham dugc san xuat tir nam 2025 tré ve sau

Hang mau dy thau

3.1

- Nha thiu cung cép kém thec E-HSDT ctia minh cac san pham méu hang héa:
Téi thidu 1000m cap quang (Kéo cong. Kim loai, 06FO, Midspan, G.652.D)
Téi thidu 1000m day thué bao (Dém chit, G.657.A1, 1FO, Treo, L.SZH)
T6i thiéu 1000m déy thué bao (Dém Iong, G.652.D, 4FO, Treo, PE)

THi thidu 1000m day thué bao (Dém long, G.652.D, 20, Ko cong, PE)

- Hang mau chao thiu hoan toan phit hop vdi chung loai (thwong hiéu, nha san
xudét, xudt x@, ky ma hiéu, nhan méc), cc tuyén b dap tng ky thuat, tiéu chuin
k§ thuat ctia hang hoa (déi véi ting thanh phan cdu thanh) déi v6i hang hod
chao thiu;

- Hang miu chao thdu va két qua kiém dinh doc lap miu hang héa chao thau
(néu c6) dap Grmg hoan toan yéu cu vé k§ thudt trong E-HSDT.

it

- Nha thau cam két sin sang tién hanh thir nghiém, do kiém tai céc té chirc duge
cong nhén (vi dy: Trung tdm Ky thudt Ticu chudn Po luong Chét lugng
(QUATEST) hodc phong Thir nghiém tr uyen dan quang) khi ¢o6 yéu cau cua Cha
dau tu. Truong hop mau du thau da cé két qua tha nghiém do kiém, cham nh'lt
trong vong 05 ngay lam vi€c ké tir thoi diém dong thau, nha thau phai cung cap
cho Chu dau tu két _qua thir nghiém. Két qua nay phai ducc thue hién bai don vi
¢6 chire nang do kiém cap quang theo qui dinh hién hanh.

- N6i dung yéu cdu thir nghiém, do ki€ém nhu sau:

STT Tén san phim Tén phép thir

I |- Cép quang (Kéo cbng, Kha nang chiu lyc kéo cing
Kim loai, 06FO, Midspan,
G.652.D)

3 | - Dy thu€ bao (D¢ém chat, | gp3 nang chiu va dép
G.657.A1, 1FO, Treo,
4 | LSZH) Kha ning chiu udn cong
- Day thué bao (Dém long, :
5 G.652.D, 4TF0, Treo, PE) Kha nang chiu xodn
- Déy thué bao (Pém ldong,
G.652.D, 2F0, Kéo cbng,
7 | PE) Thir d6 chay cta hop chit dién day

Kha ning chiu ép

Kha nang chiu nhiét
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Stt Noi dung yéu ciu ky thuit

(Néi dung nay khéng dp dung cho ddy thué
bao dém chdt)

8 Kha ning chéng thim

Céc chi tiéu phép thir dbi véi sgi quang:

- Hé sb suy hao sgi quang tai budc song
1310mm, 1550nm (Attenuation Coefficent)

- Diém suy hao ting dot bién tai bude song
1310mm, 1550nm (Point Discontinuity)

- Chiéu dai sqi quang ctia cap mau thir.

Nha thiu ké khai Bang ké thanh phin va xudt XU nguyén vat liéu chinh cho hang
héa dy thau theo mau biéu dudi day va cung cip kém theo E-HSDT;

BANG KIt THANH PHAN VA XUAT XU NGUYEN VAT LIEU CHINH
|

Xuat xir

TT Vit tu/linh kién Héng san | Quéc gia Ghi chi
Xuét san xuat
/ 2 3 4 5

1 | Sgi quang/ phoi thuy tinh

2 | Hat nhya san xudt vo cdp quang

3 | Hat nhua sdn xudt ong long

4 | Thanh phan chiu lye trung tim

53 -
5 | Thanh phan gia cudng

6 | Chit dién diy trong dng léng

Day treo thép ma kém @ > 0,33
7 | mmx7 s¢i (Ddy thué bao dém
chdit)

Déy thép gia cuong (Day thué
bao dém chat)

Nha thiu cung cip céc ai lidu chimg minh nguén goc xuét x{r ; 1ai liéu chimg nhan
chit luong (CQ/CA) cho sgi quang, hat nhua san xuét vo cap quang sir dung trong
qué trinh san xudt hang hoa dy thau.

Ghi chut:

- Nha thau liét ké day dit cdac ngi dung yéu cau. Néu ngudn nguyén vat liéu nao
do lay tir nhiéu héng san xuat (néu o) thi liét ké ddy di cdc hang san xuat va

xudt xir doi voi moi thanh phdn nguyén vt liéu. /
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Noi dung yéu ciu ky thuit

- Nha thdau cam két cdc thong tin khai bdo trong mau trén la trung thue, dong
thoila co so dé cdc bén lién quan kiém sodt chdt lirong nguyén vt liéu dau vao
qua trinh san xudt hang hod trong qua trinh thire hién hop dong.

YU CAU VE CUNG CAP HANG HOA

Nha thau phai ghi rd xuét x{r, thuong hiéu, nha san xuat, ky ma hiéu, nhin mic cta
hang hoa du thau va phai tudn tht cac quy dinh vé ti€u chuan hién hanh tai quéc
gia hodc ving lanh tho ma hang hda cé xuat xa.

Nha thiu cam két:

- Hang héa 1a méi 100%, dugc san xuét tir nam 2025 trd vé sau, khong c6 161 ve
vat liu, san xuat, thiét ké, vin hanh, dap Gng cdc yéu cau néu trong E-HSMT
va cdc tiéu chuén néu trong E-HSDT,

- Hang héa bao dam tinh ning k§ thuit nhu da qui dinh trong céc yéu cau dbi véi
hang héa. Nha thau phai dam bao tinh trung thuc, chinh xdc v& cac thong tin
d6i v6i hang hoa ciia minh. Bén moi thiu s& khude tir tht ca cac san phém, thiét
bi do nha thiu cung cip ma khong ¢6 ngudn gbe ro rang, khong dam bao chit
lugng hodc vi pham cac chinh sach ¢6 lién quan do nha nuéc ban hanh: hai
quan, thué, mai truong, ...

- Cam két san pham, tai liéu k¥ thuat, hang hoa dy thiu khéng c¢6 hinh anh, tai
liéu mang ndi dung thong tin sai sy that, vi pham chi quyén quéc gia Viét Nam.

Cam két hang héa du thau khong vi pham céc quy dinh v& bao hd kidu dang cong
nghiép, ban quyén, nhan hiéu cta Cuc s& hiru tri tué-Bo Khoa hoc va Cong nghé
Viét Nam; khong bi tranh chép cac ndi dung néu trén.

Nha thau phai ¢é van ban cam két cung cip céc tai liéu khi ban giao hang hoa dé

chirng minh tinh hop 1€ cua hang héa:

- D61 hang héa nhép khau: cung cap tai liéu chirng minh ngudn goc, xuét xir hang
héa (hodc tai liéu twong dwong), tai liéu chirng nhén chét lwgng ctia hang hoa
do nha san xuat cap (hodc tai li¢u twong duong) va cac chiing tir lién quan khac
(néu co).

Doi véi hang héa sén xudt trong nude: cung cap tai liéu ching nhén chat lwgng

hang hda cua nha san xuat cap (hodc tai liéu twong duong).

Nha thiu c6 bang cam két céc ndi dung duge quy dinh tai Muc 1.3 Chuong V —
Cac yéu cau khac.

Nha thdu phai 6 van ban cam két dap ung yéu chu vé hgp dong (DKC, PKCT)
ddi voi ting dicu khoan quy dinh tai Chuong VI, VII - E-HSMT va Bicu mau hgp
dong quy dinh tai Phan 4 — E-HSMT

Huwéng din nha thiu tuyén b dap wng bang véu ciu va danh oia kv thuat:

Nha thau thuc hién tuyén bd dép {ng yéu cau k¥ thudt theo bang sau:

Stt

Pap wrng cia Tai liéu

Noi dung yéu ciu g ¢ g
j 8y nha thau tham chiéu
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Dap rng ciia Tai liéu

Stt Néi dung yéu ciu % an X K
. gy nha thau tham chiéu

Chi din vé ndi dung ciia cic cot:

- STT: Sé thtr tyr hojic muc ciia cic yéu ciu

- N¢i dung yéu ciu: Cot nay chira noi dung clia céc yéu cau.

- Dap ng cia nha thAu: Nha thiu s& dién muac d dap (mg ctia hang héa, giai phdp
irng vdi cac yéu cu. C6 2 mirc do: Pap tng va khong dap ung
= Pap irng: Nha thAu tudn thi hoan toan yéu cau. Chu dau tu c6 thé str dung dugc

ngay tinh niing nay. Nha thau phai néu r& thong tin, gia trj dap tmg cy the cua hang

héa. Néu khong ghi 15 thong tm gia tri dap tng thi Chu d4u tur ¢ quyén danh gia

Nha thau khong dap ing yéu mu kg thudt do. Vi du vé tuyén bb dap ing:

o Yéu clu: “Tbec do xur Iy tdi thiéu: 1.2 GHz”. Tuyén bd: “Pap tng. Toe db xtr
ly thye té: 1.5 GHz (cao hon yéu ciu)”.

o Yéu chu: “Bo nhé RAM tdi thiéu: 4GB”. Tuyén bd: “Pap tmg. B6 nhé RAM:
4GB (dang bing yéu céu)”.

» Khong déap tng: Nha thau khéng tuan thi hoan toan yéu cdu, Cha dau tu chua thé

str dung dugc tinh niang nay.

- Tai lleu tham chiéu: Co6t ndy nha thdu ghi cac tai liéu tham chiéu (bao gom tén tai
liéu, so trang, d& muc, dong...) dé d& tim kiém trong qué trinh danh gia hd so. Dbi
vGi tt ca cac tuyén b dap tng tirmg ndi dung thanh phin, Nha thau phai ghi 0 duong
din tham chiéu dén muc tham khéo cua tai liéu k§ thuat do Nha thau cung cép trong
E-HSDT dé chirng minh. Néu khong ghi 18 dudng din tham chiéu chinh xac thi Chu
dau tLr co quyen danh gia Nha thau khong dap ing yéu ciu k¥ thut dé.

Yéu ciu nha thiu phai ndp cing E-HSDT céc tai liéu k§ thut tham chiéu mé ta chi
tiét, chinh xdc va céc catalog, céc tai lidu ky thuat minh hoa ... dé chitng minh céc dap tmg
ctia nha thau ddi véi cde ndi dung yéu ciu k¥ thuat do Chu dau tu néu.

1.3. Céc yéu cau khac
Quy dinh vé tién do cung cép hang hoa, su linh hoat vét tw khi dat hang va giao hang:
a). Tién d cung cép hang héa:
- Thoi gian thye hién hop dbng: 365 ngay ké tir ngdy hop ddng cé hiéu lyc. Giao
hang thanh nhiéu dot theo Don dét hang.
- Thoi gian nha thau hoan tht giao hang cho mdi Don dit hang 1a t6i da 07 ngay lam

viéc ké tir ngay yéu ciu giao hang trong Don dat hang.
- Pon dit hang duge Chu ddu tu phat hanh theo nhu cau thye té str dung trong thoi

gian thyc hién hop ddng.
b). Su linh hoat vt tu khi dit hang va giao hang:

- Cin ctr theo nhu cdu thyc té tai timg thoi diém, Cha ddu tr c6 quyén thay dbi s6
lugng va ching loai dit hang theo timg don hang nhung trén co s& hai bén cung
gidm sat dam bao khong vuot gia tri hgp dong.

Muc 2. Ban vé: khong co
Muc 3. Kiém tra va thir nghi¢m:



Nha thau cung cdp miu hang héa dy thau dé phuc vu cdng tac kiém tra dap tng yéu

cau vé k§ thuat cia hang hod theo yéu ciu ciia E-HSMT va kiém ching hang hoa trong
qua trinh thyc hién hop dong ddi véi nha thdu trang thiu va ky hop dong, do dé nhiing
nha thau ¢6 ndp hang mau theo quy dinh thi E-HSDT cua nhitng nha thau d6 mai duge
tién hanh danh gid tiép noi dung & Muc 1.2. Yéu cau vé kg thugt — Chuong V (trudng
hop nha thiu da vuot qua budc danh gia nang luc kinh nghiém). Nha thau chuan bi san
Bién ban ban giao hang héa mau khi ndp hang mau Bién ban ban giao hang mau phai
ghi ddy du céc ndi dung: tén goi thau, liét ké chi tiét Vit tu, Phy ki€én kém theo: gom tén
hang hoéa, ma hi¢u hang héa, so lugng, ngudi ndp mau du thau ky tén ky trén mau hang
héa du thiu.

Thoi gian ndp hang mau: hang mau phai duge giao dén cho Chu dau tu chdm nhit

trong thoi han 05 ngay lam viéc sau thoi diém déng thau.

Dia diém nop hang mau: Ban Quan ly dy én Tdy Thanh phd (270B Ly Thuong Kiét,

Phuong Dién Hong:,, TR, Ho Chi Minh). S6 dién thoai lién hé: 0918.178888.

So luong hang mau: nha th 14u ndp mau theo quy dinh chi tlet tai stt 5 — VI, Cic yéu

cilu khdc - A. Yéu ciu ky thuit ha ang héa - Bang yéu ciau vé kjj thrdt.

Hang mau s¢& dugce hoan tra nhu sau:

= Nha thiu khong trang thau: trong vong 30 ngay ké tir khi ¢6 thong béo két qua lya
chon nha thau.

» Nha thiu tring thiu: trong vong 30 ngay ké tir ngay nghiém thu ban giao toan bd
hang hoa thude hop ddng.
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