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LOI NOI PAU

VNPT - Vietnam Posts and Telecommunications Group (Tap doan Buu
chinh Vién thong Viét Nam) hién 1a nha cung cap dich vu vién thong hang dau
v6i ha tang mang ludi rong khap ca nude va cung cip nhiéu loai dich vu vién
thong. Mang truy nhap bang rong trude ddy ctia VNPT chil yéu dya trén ha tang
mang truy nhap cap dong str dung cong nghé XDSL, vé co ban méi chi dép tung
cho cac dich vy truy nhép tbc 46 dudi 2 Mbit/s. Sy phét trién cua cac khu vuc
kinh té nhu: khu cong nghiép, khu cong ngh¢ cao, khu thuong mai, chung cu cao
cap,... cung voi su phat trién ngay cang 16n manh cua cac t6 chuc kinh té nhu:
ngan hang, kho bac, cong ty,... da tao ra nhu cau rat 1on trong viéc sir dung cac
dich vu tién ich tich hop thoai, hinh anh va dir li¢u. Bén canh do, cac dich vu tng
dung trén Internet ngay cang phong phii va phat trién vdi toc do nhanh chéng nhu
cac dich vu mua ban truc tuyén, ngan hang, cac dich vu dao tao tir xa, game truc
tuyén,... Dac biét nhu cau vé cac loai dich vu gia tang tich hop thoai, hinh anh va
dir liéu dang ngay cang tang. Sy phat trién cua cac loal hinh dich vu m01 doi héi
ha ting mang truy nhap phai dap tng cac yéu cau vé bang thong rong, toc do truy
nhap cao. Cong nghé truy nhap cap dong dién hinh nhu XDSL dé dugc trién khai
rong rai, tuy nhién nhiing han ché vécylyva tdc d6 da khong dap tmg dugc yéu
cau dich vu. Vi vay nghién ctru trién khai cac giai phap truy nhép quang la Van de
cap thiét hién nay nham x4y dung ha ting mang truy nhap dap tng cung cap cac
dich vu bang rong chat luong cao. Qua do ciing dit ra nhitng van dé can giai quyét
cap bach d6i v6i mang truy nhap cua VNPT. Do vay, nghién ctu tr1en khai giai
phap truy nhap mdi nham chiém linh thi truong dich vu méi 1a rat can thiét doi
vo1 VNPT.

Cong nghé truy nhap quang thu dong GPON di duoc ITU chuan hoa, hién
nay la mét trong nhiing cong ngh¢ dugc uu tién lya chon cho trién khai mang truy
nhap tai nhiéu nuéc trén thé gidi. GPON la cong ngh¢ hudng tdi cung cap dich vu
mang day du, tich hop thoai, hinh anh va s6 liéu véi _bang thong lon téc do cao.
Do vay GPON s& la cong nghé truy nhap lua chon trién khai hién tai va twong lai.

GPON chinh 1a giai phap phu hop nhit d6i v6i ha ting mang hién tai cta
VNPT noi chung va VNPT Hai Phong noi riéng.

Pé tai “Nghién ciru trién khai cong nghé FTTH-GPON trén mang Vién
thdng ciia VNPT Hai Phong” nham muc dich tim hiéu nhimg dic diém k¥ thuat
co ban cua cong nghé GPON, qua d6 dé xuat cdu hinh mang GPON cua VNPT
Hai Phong. D¢ tai thuc hién gom 04 chuong:

- Chuong 1: téng quan vé mang quang thy dong (PON) va gidi thigu vé Cac
hé théng PON hién dang dugc trién khai.

- Chuong 2: trinh bay téng quan vé cong nghé GPON, trong do nghién ctru
cac van dé vé cau trac khung, dinh c& va phan dinh bang tan dong 1a cac van dé
trong tam.

- Chuong 3: 1a cac dé xuat vé mo hinh to chtrc, trién khai mang GPON tai



VNPT Hai Phong.

- Phan két luan.
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CHUONG 1. TONG QUAN VE MANG QUANG THU PONG
(PON)

1.1. Mé dau:

Mang vién thong thuong duoc cdu thanh bdi ba mang chinh: ‘mang dudng
truc, mang phia khach hang va mang truy nhap. Trong nhiing ndm gan day, mang
duong tryc c6 nhitng budc phat trién nhay vot do su xuét hién cia cac cong nghé
mdi, nhu cong nghé ghép kénh theo budc song (WDM). Ciing trong khoang thoi
gian ndy, mang ndi hat (LAN) cling d3 duoc cai tién va nang cap tir toc do 10
Mb/s 1én 100 Mb/s, va dén 1 Gb/s. Tham chi, cac san phém Ethernet 10 Gb/s cling
d3 bat ddu xudt hién trén thi truong. Diéu nay da din dén mot su chénh 1éch rat
16n vé bang thong gitta mgt bén 1a mang LAN tdc do cao va mang duong truc va
mot bén 13 mang truy nhép toc d6 thip, ma chung ta van thuong goi d6 1a nat co
chai (bottleneck) trong mang vién thong.

Viéc bung nd luu lugng Internet trong thoi gian vira qua cang lam tram
trong thém cac van dé ctia mang truy nhap téc do thap. Cac bao cao théng ké cho
thay luu luong dir liéu da tang 100% moi ndm ké tir nam 1990. Tham chi, sur két
hop gitra cac yéu t6 kinh té va cdng nghé da tao ra nhitng thoi diém ma toc do
phat trlen dat t¢i 1000% trong mot ndm (vao nhitng ndm 1995 va 1996). Xu hudng
nay van s& con tlep tuc trong tuong lai, tire la cang ngay s€ cang co nhiéu ngudi
su dung tryc tuyén va nhimg n guoi su dung da truc tuyén thi thoi gian truc tuyén
s& cang nhiéu hon, do vay nhu cau vé bang thong lai cang ting 1én.

Cac nghién ctru thi truong cho thdy rang, sau khi nang cap 1én cong nghé
bang rong, thoi gian truc tuyén ctia nguoi st dung da tang 1én 35% so voi trude
khi ning cép. Luu lugng thoai cling tang 1€n, nhung voi tbc d6 thap hon nhiéu,
khoang 8% mdi nim. Theo hau hét cac béo cao phan tich, luu lugng cua dir lidu
hién nay d3 vuot trdi hon rat nhiéu so véi luu luong thoai. Cang ngay s& cang cé
nhiéu dich vu va cac tng dung méi duoc trién khai khi bang thong danh cho nguoi
str dung ting 1én. Pung trudce tinh hinh d6, mot sé cong nghé mai da duoc dua ra
nham d4p tmg nhiing doi hoi vé bang tan.

Trudce day, cac nha cung cap dich vu da trién khai cung cap dich vu Internet
bang cong nghe duong day thué bao s6 DSL. DSL str dung di day glong nhu day
dién thoai, va yéu cau phai c6 mot modem DSL dat tai thué bao va DSLAM dat
tai tong dai. Toc do dir liéu cua DSL nam trong khoang tir 128 Kb/s dén 1,5 Mb/s.
Mic du tdc d6 ctia nd da tang dang ké so véi modem tuong tu, nhung khé ¢ thé
dugc coi 1a bang rong do khong cung cap duoc cac dich vu video, thoai, dir liéu
cho cac thué bao ¢ xa. Khoang cach tir tong dai dén theo bao chi trong pham vi
5,5 km. Ta c6 thé ting khoang cach ndy bang giai phap trién khai thém nhiéu
DSLAM dén gan thué bao, nhung day 1a mot giai phap khong hiéu qua do chi phi
qua cao.

Mot giai phap khac duge dua ra la sir dung cap modem. Cac cong ty cap
TV cung céap céac dich vu Internet bang cach trién khai cac dich vu tich hop dir
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liéu trén mang cap déng truc, ma ban dau duoc thiét ké dé truyén dan tin hiéu
video twong tu. Vi du, mang HFC s& c6 soi quang ndi tir cac dau dan hay cac hub
dén cac nut quang, va tir cac nut quang sé phan chia dén cac thué bao thong qua
cap déng truc, bo 1ap va cac bo ghép/tach. Tuy nhién, mé hinh kién tric ndy co
nhugc diém 1a thong lugng hi¢u dung cua cdc nit quang khong qua 36 Mb/s, vi
vay tdc do thuong rat thap vao nhimg gio cao diém.

Nhu vay, chung ta thay rang ca cong nghé DSL va cap modem déu khéng
dap ng duoc nhiing yéu cau vé bang thong cho mang truy nhap. Hau hét cac nha
cong ngh¢ mang hién nay déu dang tién t6i mot cong ngh¢ moi, tap trung chu yéu
vao truyén tai dir lidu, déc biét la dir liu IP. Trong bdi canh d6, cong nghé PON
1a mot gidi phap t01 uu cho mang truy nhép bang rong. Nguoi ta trong doi mang
PON s& giai quyét dugc cac van dé tac nghén bang thong cua mang truy nhép
trong kién triic mang vién thong, giita mot bén 13 cac nha cung cap dich vu CO,
cac diém két cudi, cac diém truy nhap va mot bén 1a cac cong ty duoc cung cap
dich vy, hay mot khu vuc tap trung cac thué bao.

Mang quang thy dong c6 thé dinh nghia mot cach ngan gon nhu sau: “Mang
quang thy dong (PON) la mét mang quang khong c6 cac phan tir dién hay cac
thiét bi quang dién tu”.

Nhu vay voi khai niém nay, mang PON s€ khong chira bat ky mot phan tir
tich cyc nao ma can phai co sy chuyén doi dién - quang. Thay vao d6, PON s& chi
bao gom sgi quang, cac b chia, b ket hop, bo ghép dinh hudng, thau kinh, bo
loc,... Piéu nay gilp cho PON ¢6 mot sb uu diém nhu: khong can ngudn dién cung
cap nén khong bi anh huéng boi 16i ngudn, c¢6 do tin cay cao va khong can phai
bao dudng do tin hiéu khong bi suy hao nhiéu nhu ddi véi cac phan ti tich cuc.

Mang PON ngoai viéc giai quyét cac van dé vé bang thong, néd con co uu
diém 14 chi phi lap dit thap do no tan dung dugc nhitng soi quang trong mang d
c6 tr trude. PON ciing dé dang va thuan tién trong viéc ghép thém cac ONU theo
yéu cau cua cac dich vu, trong khi do viéc thiét 1ap thém cac ntt trong mang tich
cuc kha phirc tap do viéc cAp ngudn tai mdi nit mang, va trong mdi nut mang déu
can ¢ cac bd phat lai.

PON co thé hoat dong vai ché do khong ddi xtmg. Chang han, mot mang
PON c6 thé truyen dan theo ludng OC-12 (622 Mbits/s) & duong Xuong va truy
nhap theo ludng OC-3 (155 Mbits/s) & dudng 1én. Mot mang khong dbi xtmg nhur
vay sé& gitip cho chi phi ctia cac ONU giam di rat nhiéu, do chi phai sir dung céac
b thu phat gia thanh thap hon.

PON con c6 kha nang chong 16i cao (cao hon SONET/SDH). Do céc nut
ctia mang PON nam & bén ‘ngoai mang, nén t6n hao ning lugng trén cac nit nay
khong gay anh huong gi den cac nat khac. Kha nang mot nit mat nang luong ma
khong lam ngat mang 14 rat quan trong ddi v6i mang truy nhap, do cac nha cung
cap khong thé dam bao duoc ning luong du phong cho tat ca cac dau cudi & xa.

Vi nhimg 1y do nhu trén, cong nghé PON co6 thé dugc coi 1a mot giai phap
hang dau cho mang truy nhap. PON cling cho phép tuong thich vo1 céc giao dién
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SONET/SDH va ¢6 ‘ghé dugc st dung nhu mot vong thu quang thay thé cho cac
tuyén truyén dan ngan trong mang do thi hay mach vong SONET/SDH duong
truc.

1.2. Kién tric ciia PON:

Céc phan tir thy dong cia PON déu nam trong mang phan bd quang (hay
con goi la mang ngoai vi) bao gom cac phan tir nhu soi quang, cac bo tach/ghép
quang thy dong, cac dau nbi va cac mdi han quang. Cac phan tir tich cwe nhu OLT
va cac ONU déu nam & dau cudi cia PON. Tin hiéu trong PON ¢6 thé duoc phan
ra va truyén di theo nhiéu soi quang hodc duoc két hop lai va truyén trén mot soi
quang thong qua bd ghép quang, phu thudc vao tin hi¢u do la di theo hudng lén
hay huéng xudng cua PON. PON thuong duoc trién khai trén s¢i quang don mode,
v6i cau hinh cay 1a pho bién. PON ciing ¢ thé dugc trién khai theo cau hinh vong
ring cho cac khu thuong mai hodc theo ciu hinh bus khi trién khai trong cac khu
truong so0,...

Mo hinh mang quang thy dong vdi cac phan tir cia né duge biéu dién nhu
trong Hinh 1-1.

Thoai, dir lide,

Thoai vi

0

H¢ thong

Mang ATM

Cong 1y
thumg ma

Hinh 1-1: M0 hinh mang quang thu dong

Vé mit logic, PON dugc six (dung nhu mang truy nhap két noi dlem da
diém, v6i mot CO phuc vu cho nhiéu thué bao. C6 mot s6 cau hinh két ndi diém
- da diém phu hop cho mang truy nhap nhu cau hinh cdy, ciy va nhanh, vong ring,
hodc bus nhu trong Hinh 1-2.

Bang cach st dung cac bd ghép 1:2 va bo chia quang 1:N, PON ¢6 thé trién
khai theo bt ctr cdu hinh ndo trong cac cu hinh trén. Ngoai ra, PON con c6 thé
thu gon lai thanh cac vong ring kép, hay hinh cay, hay mot nhanh cta cay. Tat ca
cac tuyén truyén dﬁn trong PON déu duoc thyc hién giita OLT va ONU. OLT
nam & CO va két ndi mang truy nhap quang voi mang d6 thi (MAN) hay mang
dién rong (WAN), duoc biét dén nhu 1 nhitng mang duong truc. ONU nam tai vi
tri dau cudi nguoi st dung (FTTH hay FTTB hoic FTTC).
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ONUI
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fin -
oLT ONU4
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ONUS
(a) Kién tric hinh cay (s&r dung bo chia 1:N) (¢) Kién triic vong ring (sir dung bo ghép 2x2)
w— ONUI
ONUI ONU2 —
i =e ) ] — ONU2
T i =9 —
11 I ONU?
OLT R —
) =) = = OLT ONU4
ONU3 ONU4 ONU35

ONUS

(b) Kién tric bus (sir dung bo ghép 1:2) (d) Kién tric hinh cay véi mot trung k& thira(str dung bo chia 2:N)
Hinh 1-2: Cdc kiéu kién tric ciia PON

Trong céac cau hinh trén, nhu cau hinh cay 1:N (a) hay Céu hinh ph&n nhanh
(b) duoc str dung pho bién nhét. Pay 1a nhimg cau hinh rit mém déo, phu hop voi
nhu cau phat trién cta thué bao, ciing nhu nhimg doi hoi ngay cang ting vé bang
thong.

1.3. Cac hé thong PON dang dworc trién khai:
1.3.1. APON/BPON:

Tir ndm 1995, ¢6 7 nha khai thdc mang hang dau thé gidi da lap nén nhom
FSAN (Full Service Access Network) véi myc tiéu 1a thong nhét cac tiéu chi cho
mang truy nhap bang rong. Hién nay cac thanh Vlen cua FSAN da tang Ién dén
trén 40 trong d6 c6 nhiéu hang san xuat va cung cap thiét bi vién thong 16n trén
thé giGi.

Céc thanh vién cia FSAN da phét trién mot tiéu chi cho mang truy nhap
PON su dung cong nghé¢ ATM va giao thie 16p 2 cua n6. HE thng nay dugc goi
la APON (viét tit cia ATM PON). Céai tén APON sau d6 duogc thay thé bang
BPON vé6i y dién dat PON bang rong. Hé thong BPON c¢6 kha ning cung cip
nhiéu dich vu bang rong nhu Ethernet, Video, dudng riéng ao (VPL), kénh thué
riéng, v.v... Nam 1997 nhom FSAN dua cac dé xuat chi tiéu BPON 1én ITU-T dé
thong qua chinh thire. T d6, céc tiéu chuan ITU G.983.x cho mang BPON lan
luot dugc thong qua.

Hé théng BPON hd trg toc d6 khong doi ximg 155 Mbps huéng 1én va 622
Mbps huong xudng hoic toc o doi xung 622 Mbps. Cac hé théng BPON di dugc
str dung nhiéu & nhiéu noi, tap trung & Biac My, Nhat Ban va mot phan Chau Au.

1.3.2. GPON:
Do dic tinh cau triac cia BPON kho c6 thé nang cap 1én toc do cao hon 622
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Mbps va mang PON trén c6 s& nén ATM khong t6i vu dbi véi luu luong IP, nhém
FSAN phat trién mot hé thong mang PON méi tir naim 2001 véi toc do 1Gbps hd
tro ca luu lwong ATM va IP. Dya trén cac khuyén nghi ctia FSAN, tir nim 2003-
2004, ITU-T d3 chudn hoa mot loat cac tiéu chuan cho mang PON Gigabit
(GPON) bao gom G.984.1,G.984.2 va G.984.3.

7 Chuan GPON hién nay duoc dinh nghia dya trén cac giao thirc co ban cua
chuan SONET/SDH ITU. Cac giao thirc cua n6 kha don gian va doi hoi rat it thu
tuc. Chinh vi thé ma hi¢u suat bang thong cia GPON dat t&1 hon 90%.

Céc uu diém cua GPON:

- Cung cép dich vu bo ba: hd trg cac dich vu am thanh, dir liéu va video
truyén theo dinh dang gbc cta nd. Rat nhiéu cac dich vu Ethernet nhu QoS,
VLAN, IGMP (Internet Group Management Protocol) va RSTP (Rapid
SpanningTree Protocol) ciing dugc hd tro.

- Hiéu suit va téc do duong truyén cao nhat: GPON hd tro tde do bit cao
nhat tir trude toi nay véi toe d6 huéng xudng/ hudng 1én tuwong tmg 2,488/1,244
Gbit/s. GPON cung cip do rong bang 16n chua timg co tir trude t6i nay va 1a cong
nghé t6i uu cho cac tng dung ctia FTTH va FTTB.

Hién nay cting nhu trong twong lai GPON la cong ngh¢ phu hop cho viée
truyén thong Ethernet/IP véi viéc hd tro truyén tiéng noi va video qua PON bang
viée sir dung giao thirc SONET/SDH.

1.3.3. EPON:

Nam 2001, IEEE thanh 1ap mét nhém nghién ctru Ethernet in the First Mile
(EFM) v6i myc tiéu mo rong cong nghé Ethernet hién tai sang mang truy nhap
vung, hudng t6i cac mang cac mang dén nha thué bao hoac cac doanh nghiép vdi
yéu cau van giir cac tinh chat cta Ethernet truyén thong. Ethernet PON duoc bat
dau nghién ctru trong thoi gian gian nay.

Ethernet PON (EPON) la mang trén ¢ s¢ PON mang luu lugng dir liéu goi
trong cac khung Ethernet duoc chuan hoa theo IEEE 802.3. St dung méa dudng
truyén 8b/10B va hoat dong vai toc do 1Gbps.

1.3.4. WDM-PON:

Cong nghé mang quang thu dong str dung ghép kénh phan chia theo budc
song Wavelength Division Multiplexing Passive Optical Network (WDM PON)
1a thé hé ké tiép ciia mang truy nhap quang va cho bang thong 16n nhat. TDMPON
(bao gdom BPON, GPON va GEPON) sir dung cac bd chia cong suat quang thy
dong, hudng xudng 12 quang ba va ONU nhan dit liéu cia minh thong qua nhan
dia chi nhiing, hudng 1én sir dung ghép kénh trong mién thoi gian. WDMPON str
dung cac bo ghép song WDM thu dong, hudng xuéng mbéi ONU nhan dit liéu trén
mot budc soéng, hudng Ién cac budc song khac nhau dugce ghép thong qua b ghép
song WDM t&i ONU. Do str dung mot bude song cho mdi ONU nén WDMPON
c6 tinh bao mat va tinh mém déo tot hon. Cong ngh¢ WDMPON s¢ 1a su lya chon
ctia twong lai va 1a budc phat trién ké tiép cho cac cong nghé mang truy nhap
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quang PON.
1.3.5. Nhan xét:

Vao gitra nhimg nam 90, cong nghé APON (ATM - PON) dé duoc ép dung
dé truyén tai dir liéu va tiéng néi. Cham hon mot chut 14 BPON, no sir dung cu
trac chuyén d6i ATM & cac dudng bién ‘mang. Tuy nhién hién nay mang
APON/BPON khong dugc quan tam phat trién do chi ho trg dich vu ATM va toc
d6 truy nhap thap hon nhiéu so v&i cac cong nghé hién hiru khac nhu GPON hay
EPON.

Cac nghién ctru hién nay dang tap trung vao GPON va EPON/GEPON vi
day 1a cac cong ngh¢ mai hira hen s€ duoc trién khai rong réi trong mang truy
nhdp bang rong do cac dac diém vuot trdi cua chung so véi cac cong nghé khac.

Trong khi GEPON chi cung cap toc do truyén 1a 1,25 Gbit/s thi GPON lai
cho phép dat toi toc do 2.448 Gbit/s. Va tham chi, khi cang ngay nhiéu céc nha
cung cap dich vu cang cd tiét kiém chi phi bang viéc tan dung toi da bing théng
thi c6 vé nhu GEPON dang dan trd thanh mét su lya chon khong dugc danh gia
cao. Vi hiéu suat tir 50% - 70%, bang thong ciia GEPON bj gi6i han trong khoang
600Mbps dén 900Mbps, trong khi d6 GPON v1 viée tan dung bang thong tdi da
n6 c6 thé cho phép cac nha cung cap dich vu phan phdi voi bang thong 1én dén
2300 Mbps.

Trong mot nghién ctru dién hinh, hé thong mang GPON cua Flexlight c6
thé dat t6i hiéu suat mang 93%, diéu d6 c6 nghia la chi c6 7% d6 rong bing tan
dugc sir dung cho viée quy dinh cac thu tuc cta giao thire truyén thong. Hiéu suat
16n, d6 rong bang tan 16n, GPON hira hen mang lai nhiéu loi nhuan cho cac nha
cung cap dich vu. Trong khi d6 APON, BPON, hay EPON lai t6n kha nhleu bang
thong cho viéc quy dinh céc thii tuc truyén théng. Chinh vi thé ma hiéu suat bang
thong giam di dang ké. Cu thé 1a APON va BPON con 70% va EPON con 50%.

D3 duoc chuan hoa theo ITU-T G.984, GPON cho phép cung cip dudng
truyén vé6i cac dinh dang gbe nhu IP va TDM, déy thuc su 1a mot giai phap cong
nghé PON dat hi€u qua kinh té co thé sir dung cho ca cac dich vu gia dinh cling
nhu 13 cho cac doanh nghiép. Vi nhitng dic tinh hd trg cao nhét va do rong bang
tiéu dung duoc nang tir 10 MHz 1én 100 MHz cho truyén dit liéu Internet, dap tng
dugc cac yéu cau cho nhiéu dong IPTV (Internet Protocol Television), va ¢ thé
hd tro truyén thong ca SDTV (Standard Definition Television) va HDTV (High
Definition TeleVision), GPON da thyc su duoc danh gia 13 kinh té hon EPON.

Mit khac trong khi tiéu chuan IEEE 803.2ah chi hd trg 2 16p ODN: 16p A
va 16p B thi ITU-GT.984.2 GPON GPM hb trg ca 16p C, 16p cép cao hon. Lép C
cho phép mang PON mé rong cu ly téi 20 Km, cung cap cho sé luong 16n ngudi
dung cudi, dat téi 64 tham chi 128 ONU/ONT.

Bén canh d6 trong khi EPON chi hd trg duy nhét mot toc do truyén dan d6i
xung 1,25/1,25 Gbps. ITU- T G.984.2 GPON GPM linh hoat va bién d6i duoc
hon nhiéu hon, cho phép céc toc dd hudng xudng 1,25 va 2,5 Gbps, hudng 1én
cho phép 155 Mbps, 622 Mbps hay 1,25 va 2,5 Gbps. Ca hai cong nghé déu nhim
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t6i thi truong truy nhap, bao gdm cac ng dung Fiber-To-The-Home va Fiber-To-
The-Building/Curb v6i déc trung la toc do truy nhép khong dbi xtng giita hudng
1€n va hu:(mg xuong. Tham chi voi sy phat trién cta cac tmg dung dit liéu thi ciing
khong cd nhu cau dén 1,25 Gbps trong hudng 1én. Trong khi GPON cho phép cac
nha cung cép dich vu dé thiét 1ap nhitng tdc do két ndi theo nhu cau thuc té, EPON
khong thuc hién dugc didu nay. Mic du day khong 1a mot van dé 16n vé chi phi
d6i voi két ndi toc do cao, tuy nhién dé hd trg 1.25 Gbps hudng 1én, doi hoi phai
cung cap laser DFP & dau cudi va di-6t thac quang APD dit tai trung tAm mang
quang CO.

Tu nhitng so sanh trén co thé thay rang GPON thich hop hon so voi EPON
trong viéc lap dit cac hé thdng mang dé cung cap cac kha ning du phong can thiét
hd tro cho O&M, kha ning tuong thich cling nhu 1a bao mat. Pay 14 nhing dicu
kién can thiét dé diéu hanh mot mang kich c& 16n.

1.4. Két luan:

PON 1a mang truy nhap c6 nhiéu wu diém dé trién khai cac dich vu bang
rong (thoai, dir liéu, video) gitra cac khéi két cudi duong day & xa (ONUs) va két
cudi mang (OLT). Khong nhu mang quang tich cyc AON, chang han nhu mang
SONET/SDH, cin cac bd chuyén d6i quang dién tai mdi nut, mang quang thu
dong PON sir dung cac bd ghép va chia quang thu dong dé phan bd luu luong
quang. Mot mang PON c6 thé tap trung luu luong tir 64 ONU dén mot OLT duogc
dit tong dai nodi hat (CO) theo kién tric hinh ciy, bus, hodc vong ring chong 16i.

Glong nhu mang SONET/SDH, PON la cong ngh¢ truyen tai cua 16p mat.
T trude dén nay, hau hét cac vong ring quang trong mang vién thong déu str dung
cac thiét bi truyén dan SONET/SDH. Cac vong ring ndy déu st dung cac bd phat
lai tai moi nut, voi khoang cach giira cac nit d duogc t6i wu hoé cho mang duong
truc hay mang db thi, tuy nhién, day khong phai 12 sy Iya chon t6t nhat cho mang
truy nhap noi hat. Mang PON ngoai viéc giai quyét cic van dé vé bang théng, no
con ¢6 uu diém 14 chi phi lip dat thap do no tan dung duge nhiing soi quang trong
mang dé co tir trude. PON ciing dé dang va thuan tién trong viéc ghep thém cac
ONU theo yéu cau cua cac dich vy, trong khi do viéc thiét 1ap thém cac nut trong
mang tich cyc kha phire tap do viéc cap ngudn tai mdi nat mang, va trong mdi nut
mang déu can co céac bd phat lai.

Khong gidng nhu trong mang tich cuc SONET/SDH, PON c6 thé hoat dong
v6i ché 46 khong ddi xtmg. Chang han, ‘mot mang PON co thé truyen dan theo
ludng OC-12 (622 Mbits/s) & dudng Xuong va truy nhap theo ludng OC-3 (155
Mbits/s) & dudng 1én. Mot mang khong ddi ximg nhu vay sé gitp cho chi phi cua
cac ONU giam di rat nhiéu, do chi phai st dung cac bo thu phét gia thanh thap
hon. Con d6i v6i mang SONET/SDH la déi ximg, do d6 trong vong ring OC-12,
tat ca cac card ndi voi cac ADM déu phai co giao dién OC-12.

Ngoai ra, @ mot goc d6 nao d6 PON con c6 kha nang chéng 16i cao hon
SONET/SDH. Do céc nut cia mang PON nam & bén ngoai mang, nén tén hao
nang luong trén cac nut nay khong gay anh huong gi dén cac nut khac. Pidu nay
1a khong thé dbi véi mang SONET/SDH, do qua trinh phat lai & mdi niit mang.
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Kha ning mot nit mat nang luong ma khong lam ngét mang 13 rat quan trong d6i
v6i mang truy nhép, do cac nha cung cap khong thé dam bao duogc ning lugng du
phong cho tat ca cac dau cudi & xa.

Vi nhiing 1y do nhu trén, cong nghé PON duoc coi 1a mot giai phap day
htra hen dé giai quyét van dé tic nghén bang thong trong mang truy nhép, cho
phép trién khai cac dich vu bang rong va c6 tinh tuong tac. Trong thoi gian ngan
trudc mat, img dung cua cong nghé PON c6 thé 1a nha cung cap cho cac cong ty
dién thoai, mang cdp TV, va cho cdc nha cung cap dich vy mang vo tuyen Vi
viéc dua ra mot giai phap voi gia thanh ha, bang tan cao, ¢ kha ning chong 11,
cong nghé PON s& 1a giai phap tot nhat cho mang thé hé sau, ciing nhu cho mang
truy nhap bang rong.
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CHUONG 2. CONG NGHE MANG QUANG THU PONG GPON

2.1. Gidi thiéu chung:

GPON (Gigabit Passive Optical Network) dinh nghia theo chuan ITU-T
G.984. GPON dugc mo rong tu chuan BPON G.983 bang cach tang bang thong,
nang hiéu sut bang thong nhd st dung g01 l6n, c6 d6 dai thay d6i va tiéu chuan
héa quan 1y. Thém nita, chuan cho phép vai su lva chon cua toc do bit, nhung ky
nghé hoi tu trén 2,488 Mbit/s ctia bing thong ludng xudng va 1,244 Mbit/s ciia
bang thong ludng 1én. Phuong thirc dong goi GPON - GEM (GPON Encapsulation
Method) cho phép dong géi luu lugng ngudi dung rat hidu qué, véi su phan doan
khung cho phép chat lugng dich vu QoS (Quality of Service) cao hon phuc vu luu
lwong nhay cam nhu truyén thoai va video. GPON hd tro téc do cao hon, ting
cuong bao mat va chon 16p 2 giao thic (ATM, GEM, Ethernet tuy nhién trén thyc
té ATM chua timg duogc st dung). Diéu d6 cho phép GPON phén phéi thém cac
dich vu t&i nhiéu thué bao hon véi chi phi thap hon ciing nhu cho phép kha ning
tuong thich 16n hon gitta cdc nha cung cap thiét bi.

2.2. Tinh hinh chuin héa GPON:

Tiép tuc trén kha ning cta kién trac soi quang toi ho gia dinh FTTH (Fiber
To The Home) da dugc thuc hién trong nhitng nam 1990 bdi nhdm cong tac mang
truy nhap dich vu day du FSAN (Full Service Access Network), dugc hinh thanh
bdi cac nha cung cip dich vu va hé thdng 16n. Hiép hoi vién thong qudc té ITU
(International Telecommunications Union) lam cac cong viéc tiép theo tinh tir luc
chuan hoa trén hai thé hé cua tiéu chuan mang quang quang thu dong
APON/BPON va GPON. Chuan cii hon ITU-T G.983 trén nén ché do truyén tai
khong dong bd ATM (Asynchronous transfer mode) va vi vay dugc xem nhu
APON (ATM PON). Su phat trién cao hon ciia chuan APON goc ciing nhu véi
su dan mat ua chudng cia ATM nhu mot giao thirc chung dan dén phién ban day
du, cudi cung ciia ITU-T G.983 duoc xem nhu chuan PON bang rong hay BPON
(Broadband PON). Mot mang APON/BPON dién hinh cung cap toc do 622 Mbit/s
ludng xubng va 155 Mbit/s ludng 1én, mic du chuan cho phép tdc d6 cao hon.

GPON duogc ITU-T chuin hoa theo chuan G.984 bét dau tir nam 2003, m&
rong tir chuan BPON G.983.

ITU-T G.984.1 (03/2003) “G-PON: General characteristics”: cung cap cac
giao dién mang ngudi dung (UNI), giao dién nut dich vu (SNI) va mét sb dich vu.
Chuan nay ké thira hé théng G.982 (APON) va G.983.X (BPON) bing viéc xem
xét lai dich vu hd tro, chinh sach bao mat, toc do bit danh dinh.

ITU-T G.984.2 (03/2003) “G-PON: PMD layer specification”: chi ra cac
yéu cau cho 16p vat Iy va cac chi tiét k§ thuat cho 16p PMD. N6 bao gom cac hé
théng ¢ toc do hudng xudng 1244.160 Mbit/s, 2488.320 Mbit/s va hudng 1én
155.520 Mbit/s, 622.080 Mbit/s, 1244.160 Mbit/s, 2488.320 Mbit/s. Mo ta ca hé
théng GPON dbi xtng va bat dbi xung.
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ITU-T G.984.2 Adm 1 (02/2006): thém phu lyc cho ITU-T G.984.2, cac
xac minh vé kha nang chap nhan gié thanh san xuat cong nghi¢p doi voi hé thong
G-PON 2.488/1.244 Gbit/s.

I TU-T G.984.3 (02/2004) “G-PON: TC layer specification™: mo ta 16p hoi
tu truyén dan (Transmission convergence - TC) cho cac mang G-PON bao gom
dinh dang khung, phuong thic di€u khién truy nhap moi truong, phuong thuc
ranging, chitc nang OAM va bao mat.

ITU-T G.984.3 Adm1 (07/2005): cai tién chi tiéu k¥ thuat 16p TC, sira doi
hi¢u chinh vé tir ngtr G.984.3.

ITU-T G.984.3 Adm2 (03/2006): thém thong tin phan phu luc ITU-T
(.984.3 cho phan k¥ thuat va dinh dang tin hiéu huéng xubng.

ITU-T G.984.3 Adm3 (12/2006): sang té va cd dong ndi dung ITU-T
(G.984.3.

ITU-T G.984.4 (06/2004) “G-PON: ONT management and control
interface specification”: cung cap chi tiéu k¥ thuat giao dién diéu khién (OMCI)
va quan ly ONT cac hé thong GPON.

ITU-T G.984.4 Adml (06/2005): sira d6i b6 sung ITU-T G.984.4.

ITU-T G.984.4 Adm?2 (03/2006): stra d6i b6 sung ITU-T G.984.4.

ITU-T G.984.4 Adm3 (03/2006): lam r6 nghia cho phan G-OMCI, m6 ta
cac mfrc canh bao, gidi han toc do cac cong Ethernet, OMCI cho OMCI, van
chuyén luu Iugng pseudowire.

2.3. Kién tric GPON:
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Hinh 2-1: Kién triic mang GPON
Hinh 2-1 m6 ta cau hinh h¢ thong G-PON bao gom OLT, cac ONU, mdt bd
chia quang va cac soi quang. S¢i quang dugc két noi toi cac nhanh OLT tai by
chia quang ra 64 sgi khac va cac soi phan nhanh dugc két né1 té1 ONU.
Thiét bi:
- OLT (Optical Line Terminal): thiét bi két cudi cap quang tich cyc lap dit
tai phia nha cung cap dich vu thuong dugc dit tai cac dai tram.
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- ONT (Optical Network Terminal): thiét bi két cudi mang cap quang tich
cuc, két ndi OLT théng qua mang phan phdi quang (ODN) dung cho trudng hop
cung cip két ndi quang t6i nha thué bao (FTTH).

- ONU (Optical Network Unit): thiét bi két cudi mang cap quang tich cuc,
két n6i v6i OLT thong qua mang phan phdi quang (ODN) thudng dung cho truong
hop két ndi t6i buiding hodc ti cac via he, cabin (FTTB, FTTC, FTTCab).

- B chia/ghep quang thu dong (Splitter): ding dé chia/ghép thu dong tin
hiéu quang tir nha cung cép dich vu dén khach hang va ngugc lai giup tan dung
hiéu qua soi quang vat ly. Splitter thuong dugc dit tai cac diém phan phdi quang
(DP) va cac diém truy nhap quang (AP). Bo chia/ghép quang s& c6 2 loai, mot loai
dit tai cac nha tram vién thong str dung cac t kiéu indoor, loai thir 2 s& 1a loai
thiét bi duoc boc kin c6 thé mé ra dugc khi can thiét va dit tai cac diém ming
xong.

- FDC (Fiber Distribution Cabinet): tu phéi quang.
- FDB (Fiber Distribution Box): hop phan phéi quang loai nho.
2.3.1. Két cuéi dwong quang OLT:

~ OLT duoc két ndi toi mang chuyén mach thong qua cac giao dién duoc
chuan hoa. O phia phan tan, OLT dua ra giao dién truy nhap quang tuong tng voi
cac chuan G-PON nhu toc do bit, quy cong suat, jitter,....

OLT bao gdm ba phan chinh:

- Chtic ning giao dién cong dich vu.
- Chire ning két ndi chéo.

- Giao dién mang phan tdn quang.

Cac khoi OLT chinh dugce mé ta trong hinh sau:

PON core shell Cross-connect shell Service shell

ODN interface PON TC Service s
function function adaptatior

Cross-
oct

< » ODN interface PONTC Service
function function adaptation

Hinh 2-2: Cdc khéi chire ndang ciia OLT

1) PON core shell:

Khoi nay gom hai phan, phan giao dién ODN va chirc nidng PON TC. Chic
nang cua PON TC bao gom tao khung, diéu khién truy cap phuong tién, OAM,
DBA va quan Iy ONU. M61 PON TC c6 thé lya chon hoat dong theo mot ché do
ATM, GEM va Dual.
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2) Cross-connect shell:

Cross-connect shell cung cap dudng truyén thong giita PON core shell va
Service shell. Cac cong nghé st dung cho duong nay phu thudc vao cac dich vu,
kién trac bén trong cua OLT va cac yéu té khac. OLT cung cap chiic ning két ndi
chéo tuong ung voi cac ché do duoc lya chon (ATM, GEM hoac Dual).

3) Service shell:

Ph?u} nay hd tro chuyén dbi giita cac giao dién dich vu va giao dién khung
TC ctia phan PON.

2.3.2. Khéi mang quang ONU:

Céc khoi chirc nang ciia GPON ONU hau hét déu giong nhu ciia OLT. Vi
ONU hoat dong chi véi1 mot giao djén PON don (hgac nhi€u nhat 1a hai giao dién
vo1 muc dich bao vé), chirc nang két noi chéo cé thé bi bo di. T~uy nhiép, thay cho
chic nang nay, chirc nang dich vu MUX va DMUX dugc ho trg dé xu ly luu
luong. Cau hinh ﬁién hinh cua mdt ONU du:gc mo ta trén hinh 2-3. M61 PON TC
lga chon mot ché do0 ATM, GEM va Dual d¢ hoat dong.

PON core shell Service shell

Service
€ > e >
adaptation
srface 2] § v
@ > l)[)fs lnhflldu, I'()r\ IC e N
function function
om0 e s e o o v esonimynimon
: ¥ :
I ! ]
[ s srlace ! ] J ]
<+ 1 ODNinterface Iy PON TC T
! function i | function
] I
Optional : s i ' Servi
____________________ ervice
Service MUX [« ™ adapuation (YT *
and DEMUX

Hinh 2-3: Cdc khoi chite ning ciia ONU
2.3.3. Mang phén phéi quang ODN:

Mang phan phdi quang két ndi giita mot OLT v&i mot hodc nhiéu ONU sir
dung thiét bi tach/ghép quang va mang cdp quang thué bao.

* B¢ tach/ghép quang:

GPON st dung thiét bi thu dong dé chia tin hiéu quang tr mot soi dé truyén
di trén nhi€u s¢1 va nguoc lai, két hop cac tin hi€u quang tir nhi€u soi thanh tin
hi€u trén mdt soi. Thi€t bi nay dugc goi 1a bo tach/ghép quang.

Dang don gian nhat ctia n6 1a mot bd ghép quang bao gdom hai soi quang
duoc han dinh vao nhau. Tin hi¢u nhan dugc & bat cir dau vao nao cting bi chia
thanh hai phan ¢ dau ra. Ty 1€ phan chia ctia b tach/ghép c6 thé duoc diéu khién
boi dJ dai cia moi han va vi vay day dugce coi 1a tham s6 khong doi .

Céc bo tach/ghép NxN duoc ché tao bang cach ghép tang nhiéu bo 2x2 véi
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nhau nhu hinh 2-4 hoic sir dung cong nghé éng din song phang.

(a) 4-stage 8 x 8 coupler (b) 3-stage 8 x 8 coupler
Hinh 2-4: Cdc bé ghép 8x8 duwrgc tao ra tir cdc bo ghép 2x2
Cac bd tach/ghép duogc dic trung bang cac tham sd sau day:

Suy hao chia - 1a ty 1¢ giita cong suat dau ra va cong suat dau vao ciia bo
ghép, tinh theo dB. V&i mot bo 2x2 1y tudng, gia tri nay 1a 3 dB. Hinh 2-4 biéu
dién hai mo hinh ctia bo 8x8 dua trén cac b 2x2. Trong md hinh 4 tang (Hinh 2-
4a), chi c6 1/16 cong suat dau vao dugc dua téi timg dau ra. Hinh 2- 4b biéu dién
mo hinh thiét ké hiéu qua hon, mdi dau ra s& nhan dugc 1/8 cong suat cua dau
Vao.

Suy hao ghép - Pay la cong suat bi ton hao do qué trinh san xuét, gi tri nay
thong thudong khoang 0.1 dB dén 1 dB.

Piéu huwong - Pay la mic cong spét do dugc & dau vao bi do tir mot dau
vao khac. V&i nhiing bd tach/ghép 1a thi€t bi c6 kha néng dinh hudng cao thi tham
s0 diéu hudng khoang tir 40 dén 50 dB.

Thong thuong, cac bo tach/ghép thuong chi dugc ché tao vi mot dau vao
hodc mot dau ra. Bo tach/ ghép c6 mot dau vao ta goi 1a bd chia (tach), con bd ¢o
mot dau ra ta goi 1a bo két hop (ghép). Tuy nhién, cling c6 nhimg bo 2x2 dugc
ché tao khong dbi xtng (voi ty so chia khoang 5/95 hoac 10/90). Loai tach/ghep
nay chu yéu duoc dung dé trich ra mot phan tin hiéu quang cho muc dich kiém
tra, dugc goi la bg ghep ré.

* Mang cap quang thué bao:

~ Mang cap thué bao quang dugc xac dinh trong pham vi ranh gidi tir giao
ti€p so1 quang gitra thiét bi OLT dén thiet ONU/ONT.

FMS
..‘Ol:lh..‘ DP . AP ..,--E-...
% 3 . . % Eid e

Teagust ¥ O
cod®®  Capgoe Cap phol ; Cap thué bao "* % '_‘r g o
Bao gom ODF.. & ¥ :+ Thiet bidau cudl

i Bao gom ca diu

Cau trie co ban FTTH ODN cim...

Hinh 2-5: Cdu tric co ban mang cdp quang thué bao
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Mang cap quang thué bao duoc cdu thanh boi cac thanh phan chinh nhu
Sau.

n Cap quang gbc (Feeder Cable): xuat phat tir phia nha cung cap dich
vu (hay con goi chung la Central Office) t&i diém phan phoi dugc goi 1a DP
(Distribution Point).

n D1em phan pho1 soi quang (DP): la diém két thuc cua doan cép gbc.
Trén thyc té trién khai, diém phan phdi soi quang thuong 1a ming x6ng quang,
hoic cac ti cap quang phdi, vu tién ding ming xong quang.

m Cap quang phbi (Distribution Optical Cable): xuat phat tir diém phdi
quang (DP) t6i cac diém truy nhap mang (AP - Access Point) hay tir cic ti quang
phbi toi cac tap diém quang.

m Cap quang thué bao (Drop Cable): Xuat phat tir cac diém truy nhap
mang (AP) hay 1a tir cac tap diém quang dén thué bao.

n Hé thong quan 1y mang quang (FMS - Fiber Management System)
duogc st dung dé bao dudng va xir 1y su cb.

. Piém quan 1y quang (FMP - Fiber Management Point): dé dang cho
xur Iy sy ¢6 va phat hi¢n dit duong.
2.2. Thong sé ky thuat:

Céc thong s6 k¥ thuat co ban ctia mang GPON:

Téc do truyén dan:

n 0,15552 Gbps duong 1én, 1,24416 Gbps dudng xudng.

s 0,62208 Gbps duong 1én, 1,24416 Gbps duong xudng.

m  1,24416 Gbps duong 1én, 1,24416 Gbps duong xudng.

n 0,15552 Gbps duong 1én, 2,48832 Gbps duong xudng.

m  0,62208 Gbps duong 18n, 2,48832 Gbps duong xudng.

m  1,24416 Gbps duong 1én, 2,48832 Gbps duong xudng.

m  2,48832 Gbps duong lén, 2,48832 Gbps dudng xudng.

Céc thong sb ky thuat khac:

n Budc song: 1260-1360nm duong 1én; 1480-1500nm dudng xudng.

] Da truy nhap hudng lén: TDMA.

m Cap phat bang thong dong DBA (Dynamic Bandwith Allocation).

n Loai luu lugng: dit li¢u $0.

n Khung truyén dan: GEM.

n Dich vu: dich vu ddy du (Ethernet, TDM, POTS).

m Tilé chia ctia bo chia thu dong: toi da 1:128.
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s Gia tri BER 16n nhét: 102

= Pham vi cong suat st dung ludng xubng: -3 dén +2 dBm (10km
ODN) hoac +2 dén +7 (20Km ODN).

C Pham vi cong suat s dung ludng 1én: -1 dén +4 dBm (10Km va
20Km ODN).

m  Loai cap: tiéu chuan ITU-T Rec. G.652.
n Suy hao tbi da giira cac ONU: 15dB.

n Cu ly cap toi da: 20Km v6i DFB laser ludng 1én, 10Km véi Fabry-
Perot.

2.3. Ky thuat truy nhip va phwong thirc ghép kénh:

Cong nghé truyén dan da truy nhap 1a cac k¥ thuat chia sé tai nguyén hiru
han cho mot luong khach hang. Trong hé thong GPON, tai nguyén chia sé chinh
12 bing tan truyén dan. Nguoi st dung cing chia sé tai nguyén nay bao gom thué
bao, nha cung cap dich vu, nha khai thic va nhiing thanh phan mang khac. Tuy
khong con 12 mot linh vue méi mé trong nganh vién thong trén thé gidi nhung cac
ky thuat truy nhap ciing 1a mot trong nhimg cong ngh¢ doi hoi nhing yéu cau
ngady cang cao dé hé thong thoa mén duoc cac yéu cau vé do on dinh cao, thoi
gian xir Iy thong tin va tré thap, tinh bao mat va an toan dir liéu cao.

2.3.1. Ky thudt truy nhdp:

K¥ thuat truy nhap duoc st dung phd bién trong cac hé théng GPON hién
nay la da truy nhap phan chia theo thoi gian (TDMA).

TDMA 12 k¥ thuat phan chia bang tan truyén dan thanh nhiing khe thoi gian
ké tiép nhau. Nhiing khe thoi gian nay c6 thé dugc an dinh trude cho mdi khach
hang hoic ¢ thé phan theo yéu cau tuy thudc vao phuong thirc chuyén giao dang
str dung. Hinh 2-6 dudi ddy 1a mot vi du vé viée st dung TDMA trén GPON hinh
cdy. Mdi thué bao dugc phép giri s liéu dudng 1én trong khe thoi gian riéng biét.
B0 tach kénh sép xép s6 liu dén theo vj tri khe thoi gian cua n6 hoac thong tin
dugc gl trong ban than khe thoi gian. S6 liéu duong xudng cling dugc giri trong
nhitng khe thoi gian xéac dinh.

i

9, —
Oy _u__m
E EBE

Hinh 2-6: TDMA GPON
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GPON sir dung ky thuat TDMA c6 vu diém rat 16n d6 1a cac ONU c6 thé
hoat dong trén cung mét budce song, va OLT hoan toan c6 kha nang phan biét
dugc luu luong cua timg ONU. OLT ciing chi can mot bo thu, diéu nay sé dé dang
cho viéc trién khai thiét bi, giam dugc chi phi cho cac qua trinh thiét ké, san xuét,
hoat dong va bao dudng. Ngoai ra, viéc s dung k§ thuat nay con c6 mot uu diém
1a c6 thé lap dat dé dang thém cac ONU néu c6 nhu ciu niang cap mang

Mot dic tinh quan trong ctia GPON str dung TDMA 14 yéu cau bat budc vé
ddng bo cua luu luong dudng 1én dé tranh xung dot s6 liéu. Xung dot ndy sé& xay
ra néu hai hay nhiéu goi dit liéu tir nhitng thué bao khac nhau dén bd ghép cing
mét thoi diém. Tin hiéu nay de¢ 1én tin hi¢u kia va tao thanh tin hiéu ghép. Phia
dau xa khong thé nhan dang dugc chinh xéc tin hiéu téi, két qua la sinh ra mot
loat 15i bit va suy giam thong tin duong 1€n, anh huong dén chat luong clia mang.
Tuy nhién cac van dé trén déu duoc khac phuc vdi co ché dinh c& va phan dinh
bang thong dong ctia GPON ma chiing ta s& dé cip ¢ phan sau.

2.3.2. Phwong thirc ghép kénh:

~ Phuong thtrc ghep kénh trong GPON la ghép kénh song huong. Cac hé
thong GPON hi¢n nay stir dung phuong thirc ghép kénh phan chia khong gian.

Pay la giai phap don gian nhat ddi voi truyén dan song hudng. N6 dugc
thuc hién nho str dung nhitng soi riéng biét cho truyén dan duong 1én va xubng.
Su phan cach vat li cua cac hudng truyén dan tranh duoc anh huodng phan xa
quang trong mang va ciing loai bo van dé két hop va phan tach hai huéng truyén
dan. Diéu nay cho phép tang dugc quy cong suat trong mang. Viéc st dung hai
soi quang lam cho viéc thiét ké mang mém deo hon va lam tang d6 kha dung boi
vi chung ta c6 thé mé rong mang bang cach sir dung nhiing b ghép kénh theo
budc song trén mot hodc hai soi. Kha ning md rong nay cho phép phat trién dan
dan nhing dich vu méi trong tuong lai. Hé thong nay sé& st dung cing budc song,
cuing bo phat va bd thu nhu nhau cho hai hudéng nén chi phi cho nhiing phan tir
guang-dién s€ giam.

Nhuoc diém chinh cua phuong thirc nay la can gap d6i sé luong soi, m01
han va connector va trong GPON hinh céy thi s6 luong bo ghép quang cling can
gap d6i. Tuy nhién chi phi vé soi quang, phan tir thu dong va k¥ thut han ndi van
dang giam va trong twong lai n6 chi chiém ty 1¢ nho trong toan bo chi phi hé thong.

2.4. Phuong thire dong goi dir liéu:

GPON dinh nghia hai phuong thic dong goi ATM va GEM (GPON
Encapsulation Method). Cac ONU va OLT c6 thé ho trg cd T-CONT nén ATM
hoac GEM.

Phuong thie dong goi dir litu GPON (GPON Encapsulation Method -
GEM) str dung dé dong goi dit liéu qua mang GPON. GEM cung cap kha ning
thong tin két ndi dinh hudng twong tu ATM. GPON cho phép h6 tro nhiéu loai
hinh dich vu khach hang khac nhau. Khach hang ATM duogc sap Xep trong sudt
vao khung GEM trén c4 hai huéng. Khach hang TDM duogc sdp x€p vao khung
GEM sir dung thu tuc dong gbé1i GEM. Cac g6i dir liéu bao gom ca cac khung
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Ethernet ciing dugc sidp xép sir dung thi tuc dong goi.

GEM. GEM ciing hd tro viéc phan manh hoic chia nho cac khung 16n thanh
Cc4C phan manh nho va ghép lai & dau thu nhim giam tré cho cac luu luong thoi
gian thyc. Luu lugng dir 1i€u bao gém cac khung Ethernet, cac goi tin IP, IPTV,
VoIP va cac loai khac gitip cho truyén dan khung GEM hi€u qua va don gian.
GPON su dung GEM mang lai hi¢u qua cao trong truyen dan tai tin IP nho st
dung t6i 95% bang thong cho phép trén kénh truyén dan.

2.5. Pinh ¢& va phén dinh bing tin dong:
2.5.1. Thu tuc dinh co (Ranging):

Pé mot ONU c6 thé van hanh trong mang PON né phai dugc ranging (xac
dinh cu ly gitta ONU 1a OLT). Cy ly ranging t6i da ciia mang PON hién quy dinh
1a 20km. Khoang cach tir OLT t&i ONU la khac nhau véi mdi ONU va do d6 tré
khtr hdi RTD (Round Trip Delay) tir mdi ONU téi OLT la khac nhau. Trir phi tré
kht hoi RTD dugce xéac dinh chinh xé4c thi dinh thoi truyén dan sé khong thé thuc
hién.Vi vay néu c6 mét ONU méi két ndi voi mang thi trudce hét can do RTD.
Bang 1énh cua hé thong van hanh, OLT ty dong tao ra cua sO ranglng phu hop de
do tré va xac dinh ONU dé truyén tin hiéu cho phép do tré. Chiéu dai cta cira sb
ranging duogc thiét 1ap tiy theo khoang cach gitra OLT va ONU.

C6 hai cach xac dinh ONU cho qua trinh ranging. M6t phuong phap Xac
dinh duy nhat ONU di dang ky va phuong phap khac xac dinh tat ca cac ONU
chua dang ky. Trong phuong phap thur nhat, mot ONU véi s6 ID riéng dugc xac
dinh trong h¢ théng van hanh. Trong phuong phap thir hai OLT khong biét s6 ID
riéng cua mdi ONU, khi d6 s& c6 vai ONU c6 thé truyén tin hiéu cho qua trinh do
tré dién ra lién tuc. Mot bién phap giam xung dot trong qua trinh ranging la truyen
tin hiéu cho qua trinh do tré véi mot khoang thdi gian chd ngau nhién, gan giong
nhu phuong phdp dugc st dung trong Ethernet (CSMA/CD). Tham chi néu c6
xay ra xung dot ngay budc dau thi van co thé tién hanh do tré béng cach 1ap lai
qué trinh truyén dan hai hay ba lan.

Vi dur liéu thu€ bao khong dugc truyén trude khi qua trinh ranglng két thic
nén s€ khong lam tang tré truyén dan dir liéu. Ngoai ra thoi gian cho ngau nhién
dugc sir dung dé chdng xung dot khong dugce bao gdm trong phép do tré khir hoi
RTD.

, Thu tuc ranging cia GPON duoc chia thanh 2 pha. O pha tht nhat dang ky
80 séri cho ONU chua dang ky va cap phat ONU-ID cho ONU da thuc hién. SO
séri la ID xac dinh ONU va phdi 1a duy nhat, dong thoi ONU-ID dugce su dung dé
dieu khién, theo doi va kiém tra ONU.

Céc budc trong pha thtr nhat:

‘ l.NOLT xac dinh tat ca cac ONI{ hién dang hoat dong de cho dirng qua trinh
truyén dan (cac ONU ngumg truyén dan - (1) ONU halt).
2. OLT xac dinh ONU khong c6 ONU-ID dé yéu cau truyén s séri (ban tin
yéu cau so séri - (2) serial_number request).
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‘ 3. ,Sau khi nhan duoc }{éu c?lu truyén sb séri, ONU khong c6 ONU-ID s€
truyén s6 séri (qua trinh truyén so6 séri - (3) SN transmission) sau khi cho mot
khoang thoi gian ngau nhién (t61 da 50ms).

A:. OLT chi dinh moét ONU-ID t61 ONU chua dang ky ma OLT da nhéan
dugc so séri (ban tin chi dinh ONU-ID - (4) assign ONU-ID).

Ranging window

ATD of new ONU i— - [@l

OoLT —i ! -
[o) ONU h"tlt Time
(6) Ranging (8) Ranging_tima
raquast message
OMNLUI#1
Time
ONU#2
Time
1 (V) Banging transmisslon
New OMNU L S

() Delay Time
equalization

Figure 5.4 GPON ranging phase Z: delay measurements.

Hinh 2-7: GPON Ranging pha 2

Trong pha tiép theo RTD dugc do cho mbi ONU da dang ky moi. Thém
vao d6 pha nay ciling duoc ap dung cho cac ONU bi mat tin hiéu trong qua trinh
thong tin.

Céc budc trong pha thir hai bao gom:

1. OLT xac dinh tat ca cac ONU dang thong tin de cho dung qua trinh
truyén dan luong 1én (cac ONU ngung truyén dan - (5) ONU halt).

2. Str dung cac s6 séri, OLT xac d~inh mot ONU nhét dinh va chi ONU d6
duogc truyén tin hiéu cho qua trinh do tré (ban tin yéu cau ranging - (6) ranging
request).

3. ONU~cc’) s6 séri trung ‘Véi s6 séri OLT di xéac dinh s& truyén tin hi€u cho
qua trinh do tr¢ (qua trinh truyén ranging - (7) ranging transmission), bao gom ca
ONU-ID da chi dinh trong pha 1.

4. OLT do RTD phuy thudc vao thoi gian ma tin hiéu st dung cho phép do
tré duoc thu. Hon nita, sau khi xac nhan sy két hop gitra s6 séri va ONU-ID la
dung, OLT thong béo tré can bang (Equalization Delay = Teqd - RTD) t6i ONU
(ban tin thoi gian ranging - (8) Ranging_time message). Trong do Tepd la hang
s0 va gia tri RTD lon nhat duoc x4c dinh trong mang PON. Vi du véi khoang cach
t61 da 20km thi Teqd = 200ms.

~ 5.ONU luu gia tri tré cAn bang va tao tré dinh thoi cho chudi dit liéu truyén
dan luong 1én véi gia tri nay.
2.5.2. Phwong thikc cdp phdt bing théng:

‘Tai huong Ién bang thong dugce str dung boi cac ONU khong chi phu thude
vao boi canh luu luong tai cdc ONU c6 lién quan ma dong thoi lién quan dén luu
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luong tai Cac ONU‘khéC trong mang. Vi st dung moi truong chia sé bang thépg
nén luu lu’0'ng truyén boi moi ONU c6 kha néng bi xung dot va qua trinh truyén
lai 1am giam hiéu suat. Do d6 hudng 1én GPON st dung phuong thirc cap phat
bang thong dong DBA (Dynamic Bandwidth Assignment). Cac khung truyén dan
huéng 1én duoc chia thanh 5 loai | dén V.

- TCONT (Transmission Container) sir dung dé quan 1y viéc cap phat bang
thong hudng 1én.

- Dich vu loai I - TCONT trén co s duoc cip phat bang théng ¢ dinh hay
1a dich vu y€u cau bang thong c¢6 dinh, khong dugc phuc vu bdi DBA.

- Loai I - TCONT cho dich vu c6 tdc do bit thay d6i voi yéu cau vé tré va
jitter nhu truyén hinh va VolP.

- Loai III - TCONT cho céc dich vu dugc dam bao veé tré.
- Loai IV - TCONT cho Iuu lugng best-effort.
- Loai V - TCONT la két hop cua hai hay nhiéu loai x - TCONT & trén.

B4o c4o mau luu luong gui t61 OLT boi mdi ONU bao gém miu cua rpSi
loai TCONT va cho sy cap phat tir phia OLT. OLT s¢ dwa vao loai TCONT dé ra
quyét dinh cap phat bang thong hudng 1én cho ONU.

per T-CONT
Upstream map ONU 1 I
P e — —;_"," (lr
: ONU 2 N | |
<- i . @ ]‘ ‘
<+ i
OLT —
< '
- |
. |
| |
ONUN [l !
_____ - -
per T-CONT

congestion Report
Hinh 2-8: B&o c&o Va phdn bé biang théng trong GPON
Thu tuc cip phat ndi chung gom cac budc sau:
1. ONU luu dit li¢u thué bao cho luu lugng hudng 1€n vao bo dém.

2. Khoi dit ligu chira trong bd dém duoc béo t6i OLT nhu mot yéu cau tai
mat thoi dieém quy dinh bo1 OLT.

3. OLT x&c dinh thoi gian bat dau truyén dan va khoang thoi gian truyén
cho phép (1/4 ctra s6 truyén dan) téi ONU nhu mdt su cap phép.

4. ONU nhan su cip phép va truyén khéi dit liéu di xac dinh.
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Hinh 2-9: Thui tuc cdp phdt bing théng trong GPON
2.6. Bao mat va ma héa sira 16i:

Bao mat: do mang GPON la mang diém - da diém nén dit liéu huong xuéng
6 thé duogc nhan boi tat ca cac ONU. Cong nghé GPON str dung bdo mat huéng
xubng voi chuan mat ma tién tién AES (Advanced Encrytion Standard). Dit liéu
thué bao trong khung ludng xubng dugc bao vé thong qua luge dd6 mat ma hoa
AES va chi phan tai luu lugng trong khung duge ma hoa. Véi hudng 1én xem nhu
lién két diém - diém va khong str dung ma hoa bao mat.

Stra 13i tién FEC (Forward Error Correction): céng nghé GPON sir dung
phuong phap stra 16 tién FEC. FEC mang lai két qua ting quy dudng truyén lén
374dB (d6 loi ma hoa) vi vay cho phép ting toc do bit va khoang cach giita OLT
va cac ONU ciing nhu hd tro ti s6 chia 16n hon trong mang. FEC duoc tiy chon
str dung trong ca hudng 1én va hudng xudng, dung ma Reed Solomon thuong 1a
RS (255,239).

2.7. Kha ning cung cip bing thong:
2.7.1. Huéng xuong:
Yéu cau bang thong cua cac dich vu co ban:
n Bing thong yéu cau cia mot kénh HDTV = 18 Mbit/s.
n Bing thong yéu cau cia mot kénh SDTV = 3 Mbit/s.

n Truy cép Internet tc dd cao = 100 Mbit/s trén mdi thué bao véi ty 16
dung chung 20:1.

= Voice IP toc do 100 Kbit/s.

Trong d6 toc do hudng xudng ciia GPON = 2,488 Mbit/s x Hi¢u sut 92%
= 2289 Mbit/s. Trong umg dung nhi€u nhém nguoi st dung (MDU: multiple-
dwelling-unit), véi ty 1€ chia 1a 1:32, GPON ¢6 thé cung cap dich vu co ban bao

gdm truy cap Internet toc d6 cao va Voice dén 32 ONU, mdi ONU cung cip cho
8 thué bao.

2.71.2. Huwong lén:
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ITU G 984 GPON khong nhitng c¢6 kha ning hd tro tit ca cac yéu cau vé
hé théng mang ma con cung cdp mot co ché QoS riéng cho 16p PON vuot ra ngoai
cac phuong thirc Ethernet 16p 2 va phan loai dich vu (Class of Service - CoS) IP
16p 3 dé dam bao viéc phan phat cac théng tin voice, video va TDM chat lugng
cao thdng qua mdi truong chia sé trén nén TDMA. Tuy nhién, cic co ché CoS &
16p 2 va 16p 3 chi c¢6 thé dat murc t6i da 13 QoS & 16p truyén tai. Néu 16p truyén
tai c6 do tré va dung sai 16n thi viéc phan chia murc vu tién dich vy khéng con y
nghia. Pbi véi TDMA PON, dung lugng cung cap QoS hudng 1én sé& bi han ché
khi tit ca cac ONU cuia PON sir dung hét bang thong hudng 1én va wu tién cua no
trong TDMA. Hudng 1én GPON c6 thong luong dén 1,25 Gbits/s.

GPON str dung bing thong ngoai biang dé cip phat ban d6 véi khai niém
khéi luu luong (T-CONT) cho hudng 1én. Khung thoi gian hudng 1én va hudng
xuodng str dung khung tiéu chuan vién thong 8 kHz (125 7s), va cac dich vu duoc
dong goi vao cac khung theo nguyén ban cua no thong qua qua trinh mé hinh dong
g6i GPON (GEM). Giéng nhu trong SONET/SDH, GPON cung cip kha ning
chuyen mach bao v¢ voi thoi gian nho hon 50ms. Piéu co ban lam cho GPON c¢6
tré thap 14 do tat ca luu luong hudng 1én TDMA tir cic ONU duoc ghép vao trong
mot khung 8 KHz. Mbi khung hudng xudng bao gdm mot ban d6 cip phat bang
thong hiéu qua dugc guri quang ba dén tat ca cac ONU va c6 thé hd tro tinh nang
tinh chinh cap phat bang thong. Co ché ngoai bang nay cho phép GPON DBA hd
trg viée diéu chinh cip phat bang thong nhiéu lan ma khong can phai sap xép lai
dé t6i uvu hoa tan dung bing thong.

2.1.3. Bing thong hiru ich:
~ Cong ngh¢ GPON ho trg toc do 1én t6i 1,25 Gbit/s hodc 2,5 Gbit/s huéng

xudng, va hu’é’ng 1€n, ho trg nhi€éu murc toc do trong khoang tir 155 Mbit/s dén 2,5
Gbit/s. Hiéu suat st dung bang thong dat trén 90%.
2.8. Kha ning cung cap dich vu:

2.8.1. Pic diém dich vu:

GPON duogc trién khai dé dap ung ti 16 dung luong dich vu/chi phi khi so
sanh v6i mang cap dong/DSL va mang HEC c6 dung luong nho va cac mang
SDH/SONET ciing nhu giai phap quang Ethernet diém - diém c6 chi phi cao. Vi

vay n6 phu hop véi cac ho gia dinh, doanh nghi€p vira va nhd, chinh phu va céc
co guan cong so.

Céc dich vu by ba danh cho hd gia dinh:

GPON dugc phat trién dé mang dén cac dich vu thé hé méi nhu IPTV,
truyén hinh theo yéu cau, game truc tuyén, Internet toc do cuc cao va VoIP véi
chi phi hiéu qua, bang thong 16n va chat lugng dam bao cho cac thué bao ho gia
dinh.

IP quang ba qua cdu hinh diém - da diém cho phép mot ludng video co thé
truyén t6i nhiéu thué bao mot cach dong thoi.

Kha ning cip phat bang thong dong va phuc vu qué tai cho phép cac nha
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cung cip dich vu t6i wu hoa bang thong quang, tao ra nhiéu loi nhusn hon. Bing
thong 16n va dich vu linh hoat cua GPON gitip cho GPON tr¢ thanh mdt sy lya
chon hoan hao cho viéc cung cép dich vu téi nhiéu ho thué bao MDU (Multiple
Dwelling Units) nhu cac tda nha, khach san, chung cu. GPON ONU c¢6 thé phuc
vu nhu cac DSLAM VDSL2.

V61 cac doanh nghiép vira va nho: GPON 1a sy lya chon hoan hdo cho cac
doanh nghiép vira va nho ¢ yéu cau vé thoai, truy nhap Internet, VPN va cac dich
vu T1/E1 v61 chi phi hgp 1y. GPON c6 bang thong du 16n va co6 tinh nang QoS
cho phép céc dich vu 16p doanh nghiép c6 thé duoc cung cip trén cling co sé ha
tang nhu cac dich vu ho gia dinh nham loai trir yéu cau xay dung co sd ha tang
moi.

Véi Chinh phu, Gido duc va Y té: thi trudng cc co quan chinh phi yéu cau
cac dich vu dir liéu va thoai c6 chat luong cao va bang thong 16n vai chi phi thap.
Kha ning ctia GPON cho phép phuc vu hiéu qua mot sb lugng 10n thué bao & cac
khu vire trung tdm van phong chinh phu, cac truong hoc, bénh vién ciing nhu cac
khu vui choi giai tri, khu cong nghiép. Chinh quyén mot s6 quéc gia da thiét 1ap
mang GPON dé cung cap cac dich vu thoai va dit liéu toc d6 cao cho luc luong
canh sat, van phong chinh phu, toa an va cac lyc lugng ctru hoa, dac nhiém dé
nang cao chat lugng phuc vu cong ddng. GPON la cach tot nhat dé mang dén cac
truong hoc Internet tdc d6 cao va cac dich vu bang rong khac.

2.8.2. Khodng cach OLT - ONU:

Gi61 han cu ly cua cong nghé GPON hién tai dugc quy dinh trong khoang
20 km va cung cap ti 1€ chia Ién t&i 1:128 (hién tai thuong st dung ti 1€ 1:32).

2.8.3. Cac wrng dung co bdn trong mang:

GPON dugc ung dung chi yéu trong cac mang sau:

= GPON dugc tmg dung trong cac mang truy nhap quang FTTx dé
cung cp cac dich vu nhu IPTV, VoD, RF Video (chong 14n), Internet toc do cao,
\(olP Voice TDM véi tbe d6 dir lidu/ thué bao c6 thé dat 1000Mbps, ho trg QoS
day du.

n Giai tri - CATV, HDTV, PPV, PDVR, IPTV - Hé thong duong 1én

Video hoan thi¢n cho modem DOCSIS va dich vu Video tuong tac, truyén hinh
v¢ tinh; tat ca cac dich vu trén cdp quang GPON.

n Thong tin lién lac - Cac dudng thoai, thong tin lién lac, Truy cap
internet, intranet toc do cao, Truy cdp internet khong day tai nhiing dja diém cong
cong, Puong bang thong 1on (BPLL) va lam backhaul cho mang khong day.

n ]32’10 mat - Camera, B4o chdy, bado dot nhap, Bdo dong an ninh, trung
tam diéu khién 24/7 v6i kha nang giam sat, backup dir li¢u, SAN.

2.9. Mt s6 van dé can quan tim trong tinh toan thiét ké mang GPON:

Viéc tinh toan, thiét ké dbi véi mang GPON can quan tam té1 mat s6 van

dé sau:
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n Pam bao cac diéu kién vé thong sb k¥ thuat cong nghé nhu mo ta

trong muc 2.4. (cac thong s6 ky thuat caa GPON).

n Dam bdo céc dac tinh k¥ thuat co ban 16p vat 1y:

Khai niém Huwdéng xuéng Huwdéng Ién
Dai théng co ban 1480-1500 1260-1360
Budc song (nm) | Dai thong ting cuong (opl) 1539-1565 1260-1360
Dai thong tang cuong (op2) 1550-1560 1260-1360
Lép A -3 dén-7,5 -7,5 dén 0
Cong suét ra Lép B -2,5 dén +2 -5,5 dén +2
Lép C -0,5 dén +4 -3,5 dén +4
Suy hao kénh | 9P A 20 20
(ty 16 chia 1:64) | L6p B 25 25
dB) Lép C 30 30
Lép A -28,5 -28,5
1(?]'% rr;]f;ay bo thu | 15y B -28,5 -31,5
Lép C 31,5 -34,5

n Bang tan hoat dong: Pbi v6i huéng xudng, OLT phan phdi cac goi
dir liéu t61 moi ONU trong dai bude song tur 1480 téi 1500 nm, thong thuong cac
thiét bi hién tai sir dung budc song 1490 nm. Cac ONU gui dir liéu duong Ilén
OLT trong dai budc song tir 1260 nm dén 1360 nm, thong thuong cac thiét bi hién
tai st dung budce song 1310 nm.

n Xac dinh ty 1& phan tach (hién tai st dung pho bién 2 loai 1a 1:32 va
1:64).

] bam bao cu ly gitra OLT va ONU/ONT trong gidi han cho phép (<
20 km).

2.10. Két luén:

Qua cé4c nghién ctru & trén, chung ta c6 thé rat ra mot sd dic diém co ban
cua cong nghé¢ GPON nhu sau:

Cong nghé GPON di duogc ITU chudn hod trong cac tiéu chuin ITU
G984.X.

K¥ thuat truy nhap stir dung trong GPON la TDMA.

HJ tro nhiéu loai tbe do truy nh@p duong 1én tir 155 Mbit/s dén 2,5 Gbit/s,
ho trg hai toc do truy nhap duong xuong 1,25 Gbit/s va 2,5 Gbit/s.

Hudng téi mang cung cép dich vu dﬁy da, hd trg ca cac dich vu TDM va
Ethernet véi hi¢u suat st dung bang thong cao.
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Vén dé tic nghén luu luong va nhitng van dé lién quan ctia mang truy nhip
quang toc d6 cao duoc giai quyét bang céac thi tuc dinh ¢& va phan dinh bang tan
dong véi cac phuong phéap kiém xoét vong véi chu ky thich tng, co ché 1ap lich
quay vong khong day du va dic biét 1a co ché phan dinh bang tan st dung tap
thong bao nhiéu hang doi.

Cac thu tuc diéu khién va bao hi¢u trong GPON don gian nhung van dam
bao giai quyét cac van dé co ban vé k¥ thuat cta mang truy nhdp bang rong toc
d6 cao, dap tmg cac yéu cau k¥ thuét cua dich vu, diéu d6 khién cho GPON 1a
cong nghé st dung bang thong hiéu qua nhit trong cac loai cong nghé PON hién
Co.
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CHUONG 3. TRIEN KHAI GPON TREN MANG VNPT HAI
PHONG

3.1. Hién trang mang truy nhip bang rong cia VNPT Hai Phong:
3.1.1. Mang MAN-E:
3.1.1.1. Thiét bi MANE (Cisco ARS 9K):

Thiét bi ASR 9000 c6 4 loai dang Chassis: ASR 9010, ASR 9006, ASR
9922 va ASR 9000v. Cisco ASR 9000 hoat dong don gian, platform dugc ti wu
hoa so voi dong Cisco 7600 st dung phan climg va phan mém thé hé tiép theo.
Céac dac diém ndi bat nay duoc md ta nhu sau:

Hé didu hanh module héa Cisco 10S-XR: Hé diéu hanh 10S XR duoc
xay dung cho c4c hé théng phan tdn nhu va st dung kién tric “micro- kernel”
trong d6 mdi “micro-kernel” ddm nhéan viéc phén chia tai nguyén cho mét loai
process nhét dinh va dam bao hoat dong nonstop trong sudt thoi gian nang cap
software va khdng anh hudng dén céc tién trinh khéc.

Hé phan tan day du: Cisco ASR 9000 hoat dong trong mot hé phan tan
day du, c6 nghia la viéc quyét dinh chuyén tiép goi tin va cac hoat dong chinh
dién ra trén cac linecard. Nhiing linecard duoc t rang bi mot bo xir Iy mang chuyén
dung ma cung cip mot co sé ha tang duoc 1ap trinh linh hoat véi c4c dich vu.

Nang cao hiéu nang va mirc d6 du phong: Cisco ASR 9000 cung cip mot co
so ha tAng ma tt ca cac thanh phan chung, cac bo xt Iy chuyén mach, dinh tuyén,
dugc du phong day du. Thém vao do, platform duoc thiét ké ma ngudn duoc su
dung tly thudc vao cac yéu cau hé thong.

Than thién vi mdi trudng: Cisco ASR 9000 dugc thiét ké tdi vu cho hé
thdng ngudn, tir vi tri cia cac thanh phan linecard tdi cac vi tri cia mdi slot,
moi phuong dién thiét ké déu c6 mot muc dich rd rang- giam tdc dong téi moi
treong thong qua dién nang tleu thu. Cisco ASR 9000 cung cap kha nang chuyen
mach |én t¢i 400Gbps trén moi slot, t01 uu hoa dién nang tiéu thu va cac yéu cau
lam mat, cung cap mot kién trdc nguoén module, thiét ké hop nhat véi do san sang
Cao.

Trong hé thong mang MANE cia VNPT Hai Phong Cisco ASR 9000 la
thiét bi tap chung luu luong tai cac POP va Metro POP thudc 16p mang MANE.
Down link két ndi voi cac thiét bi access OLT, switch 12, Dslam bang cong nghé
ethernet. Up link két nbi véi Bras, VMS, mang VN2... bang cong nghé MPLS.

ASR 9000 dam nhiém cac vai tro sau:
- Routing.
- MPLS.
- VPN.
- MANE service.
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- Multicast.

- Qos and ACL.

- Service control.

- Source Managerment.
3.1.1.2. Thiét bi PE (Juniper MX960):

MX960 tan dung hé diéu hanh JUNOS dé cho phép céc nha cung cap dich
vu trién Khai lién tuc va hiéu qua Ethernet, ddng thoi day nhanh viéc phét trién cac
trién khai mang thé hé méi ciia ho. Véi viée két hop san pham phén cimg t6t nhat
va déc tinh tin cay cung vai d6 linh hoat dich vu cia JUNOS, MX960 da mang
tGi mot sy két hop hoan hao trong trién khai Carrier Ethernet.

San pham MX960 méi la san pham Carrier Ethernet ¢ cong suat 16n nhat
trong nganh, cong suat dinh tuyén va chuyén mach Ién t6i 960 gigabit/giay
(Gbps) va dé dang mé rong. Cung cap hd trg hiéu qua voi cac giao dién mat do
cao va thong luong chuyén mach cong suét cao, MX960 gilp hd tro rat da dang
cac g dung va dich vu kinh doanh cua hé théng, bao gdm dich vu VPN va truyén
dan tdc do cao, tong thong luong da dich vu bang rong thé hé méi 16n.

Cac tinh nang cua MX960 dam bao chat luong dich vu & muc giao dién,
cho phép céac nha cung cip bao dam céc dich vu ¢ mirc chat luong phl hop
trong moi diéu kién truyén tai dir liéu. Tinh ning cao cip nay s& cho phép cac
nha cung cap dua ra hang loat céc dich vu 16p 2 va 16p 3 da dang — nhu
VLAN/transparent (trong sut) LAN, cac mang riéng ao (VPN) 16p 2/16p 3, thoai
qua IP va video qua IP — qua Ethernet, voi kha nang cung céap thoa thuan cap do
dich vu (SLA) dugc bao dam...

Xay dung trén nhitng yéu cau khat khe cia khach hang, MX960 cung cép toi
12 khe cam 40 Gbps trong mot khay don va hd trg cac thé tap trung cong mat do
cao DPC méi ctia Juniper, cho phép céac khach hang tan dung nhiing loi thé cia
mat do cong cao chua timg thiy - t6i 480 cong Gigabit Ethernet va 48 cong 10
Gigabit Ethernet trén mdi hé thong.

Trong hé théng mang VNPT .;uniper MX960 dam nhiém chirc nang
routing va switch ¢ tac do cao. La thi€t bi trung chuyén gitra MAN-E va mang
VN2.

Juniper MX 960 dam nhiém cac vai tro sau:
- Routing.
- MPLS.
- VPN.
- MANE service.
- Multicast.
- Qos and ACL.
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- Service control.
- Source Managerment.
3.1.2. So' do ciu tric mang:

- Lép mang 16i bao gdm 04 thiét b core router Cisco ASR 9000 dat tai S¢
chinh, Lach Tray, Kién An, Thiy Nguyén.

- L6p mang tap trung gom 27 router (bao gom Cisco 7609 va Cisco ARS
9000) phan b6 déu trén khu vuc toan thanh pho.

- L6p mang truy nhép la 16p cung cAp cac ké‘g nbi truc tiép dén khach hang.
Téap hop luu luong tir cac thiét bi cia khach hang dé chuyén tai Ién mang truc.
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Hinh 3-1: So' @6 mang MAN-E ciia VNPT Hdi Phong
3.2. Cau trac mang phan phéi quang FTTx-GPON (ODN - Optical
Distribution Network):

3.2.1. Cac cong nghé mang truy nhdp quang:
Hién nay, mang truy nhap quang caa VNPT Hai Phong bao gom:

- Mang truy nhap quang chu dong (Active Optical Network - AON): sur
dung céc thiét bi quang tich cuc (Sw) va cung cap cac két noi P2P thong qua doi
soi quang két ndi thang tir thiét bi Switch dit tai nha tram t6i thiét bi IP-DSLAM
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hoac qua thiét bi Switch dat trung gian (cau tric mang MAN-E). Vi md hinh
nay, dé cung cap dich vu bang rong téi mdi khach hang s& phai sir dung doi soi
quang dé két néi. Do vay nhu cau str dung soi quang 16n, chi phi dau tu, bao dudng

Mang cap quang tang cao.

More
concentrated

O

More
i st ribu ted

Active Eth o

Ethernet
switch

Hinh 3-2: Cong nghé truy nhdp quang chu déng

- Mang truy nhap quang thu dong (Passive Optical Network - PON): Vi
viéc str dung cac thiét bi chia ghép thu dong (splitter) tai cac diém chia ghép tin
hiéu quang gan vai thué bao, mang PON cho phép giam dung lugng soi quang
phai trién khai trén mang, dam bao tiét kiém chi phi dau tu thiét bi lap dat tai nha
tram va chi phi dau tu, khai thac, bao dudng trén todn mang ludi. Do vay, hién tai
PON dugc xem la giai phép tot cho viéc trién khai rong rdi mang cap quang truy
nhap.

GPON #E @—:_:__

Optical splitter
FON OLT (1:32-64)

Hinh 3-3: Cong nghé truy nhdp quang thu dong

Song song Véi viéc trién khai mang truy nhap quang AON, VNPT Hai
Phong tap trung trién khai mang truy nhap quang GPON/GEPON nham dua cap

quang toi tan nha thué bao, dap wng nhu cau st dung cac dich vu bang rong, chat
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lwgng cao cho moi d6i tugng Khach hang tai nhiéu khu vuc trén dia ban Thanh
phd Hai Phong.

CAu trdc hé théng truy nhap cap quang FTTH-PON:

O o)
“I.I.. L AP “‘l:.."
@ : s
: " I_._l :
" wians’ Cap gé’é Cép phoi : Ca thué‘b.a'o'g' .’
2 bie >ie P >  Thiét bi ddu cusi.
Bao om L— - N 2 1A
__X0 8 Khoang cdch t6i da: 20 km . Bao gom ca dau

Hinh 3-4: Cdu tric mang truy nhédp cap quang thu dong

Trong do:

- Thiét bj két cudi duong day (Optical Line Terminal - OLT): dat tai nha
tram VNPT.

- Thiét bi két cudi mang (Optical Network Terminal - ONT): dat tai nha
khach hang.

- Mang phan phéi cép quang (Optical Distribution Network - ODN): mang
ODN cung cap c4c kénh truyén dan quang vat ly gitta OLT va ONT. Bao gom cap
soi quang, dau néi quang, thiét bi chia/ghép tin hiéu quang (Splitter) va céc thiét
bi phu kién. Nhu vay, mang ODN bao gém céc phan co ban:

biém chuyén mach Cbng cip Cap quang

Mang song

Khu chung cu
ONU &= mmmm==

FTTC ::zz::

Hinh 3-5: C&c cdu trdc mang truy nhdp cap quang FTTx
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+ Cép quang chinh: xuat phét tir gia dau ndi quang (ODF) dit trong nha
tram dén diém phan phéi/ré nhanh quang (Distribution Point - DP).

§x | ~

ETS Tén Birc Thing 5152-T-TDTHFDS5 [7/120]
96F0 CEu Sak Trang Quan

‘ 4345
\ - TDTHFOD5

— — TOTHFGS - — a' —
Tai s&n: 4546

;/I Chigu dai: 1100 m
Hinh 3-6: Chi tiét gidn do soi cap goc C-TDTHO5
+ Cép quang nhanh: xuat phét tir diém phan phdi/ré nhanh (DP) dén cac
diém truy nhap quang gan nha thué bao (Access Point - AP).
+ Cép quang thué bao: xuat phat tir diém truy nhap AP hodc diém phan
phdi/ré nhanh DP dén vi tri ddu ndi quang trong nha thué bao (ATB/Outlet -

Access Teminal Box).

Hinh 3-6: Téng quan gian do ciia mét tuyén cap goc C-TDTHO5

+ Thiét b chia ghép tin hiéu quang (Splitter): dat tai cac diém phan phdi/ré
nhanh quang (DP) va diém truy nhap quang (AP).

Tom lai: Mang phan phéi cap quang (ODN) la mét trong cac thanh phan
chinh cau thanh mang cap quang truy nhap FTTx. Mang phan phi quang 1a phan
ciia mang ludi vién théng cha yéu nam bén ngoai nha tram vién thong, bao gom
cap soi quang két ndi tir nit chuyén mach/diém truy nhap dén nha thué bao, gia
dau ndi quang (ODF - Optical Distribution Frame), ming séng cap quang, ti/hop
cap quang, splitter, hé thong cbng bé, cot thong tin va cac phu kién mang quang.
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3.2.2. Céc tiéu chudn ky thudt:

3.2.2.1. Thiét bi két cudi dirong day (Optical Line Terminal - OLT):

3.2.2.3. Cap quang chinh:

T TIEU CHUAN KV THUAT

A | CAP QUANG TREO PHI KIM LOAI 48/96 FO

I | TONG QUAT

* Cdp quang duge sin xuat théa min 5t nhat cde chi tidu ki thuit theo tife chuin TCWVIN
8693:2011 Bl quang ding cho mang vién théng - Yéu ciu ki thudt chung”, twong dwong voi
1 cde tidu chuin eda [EC, EIA hay theo tidu chuin yéu cau efz khdch hang, .

# Soi guang dwoe dimg 13 loal don meds - chiét suat bie va la wat Léu thuf tinh chat hromg
cao (Theo khuyén nghi ITU-T G.632.0 wa TCVIT 8665:2011).

I | CAUTRUC CAP

(%]

Yéu ciu vé ciu tric v cic thinh phan cda cdp

Thanh phin M ti chi tiét
54 soi quanz 4BFOI96FO.
Wit ligu. Lam tir nhwa Polybutylene Terephthalate (PBT).
=2 0mm A . L. . .
Enrtmg kinh ngoal. (phai tron déu, khing cd vét lom, vét hin theo sudt chisu
dai éng léng)
Onz ﬂ‘;‘: ddn trong Ong |y oeonkic Tally
dé -
e | Bing nhva PE hoje trong dwong, kich thwde toong ty nine
~ | Ong don thay soi ddn, | dng léng dim bio 45 tron déu cho cdp (khéng =¥ dung nhira
dmg dém) tal cha, khong ed khuyet tt)
BEnrémg kinh ngoai: > 2, 0mm
Bam bac d& dw so1 quang so voi chifu dai cdp tHi thigu 1% & khodng nhidt 48 tir
20°C dan 30°C.
Sa1 Vit lién PE (hodc twomz duong), khing =i dung nhira tai chi
dn  [Dutnzknhozom |z 20mm
Thinh phin chine thim. Gom =gl chong tham (Water Blocking Yam) va bang chong

tham_ tao sir fron déu cho 181 edp ( Water Blocking Tapa)
Vit lign: FEP (Fiberglazs Reinforeed Plastic)

Enromg knh: > 2 0mm

Cac ong dém dwoc =3p xép xoan dio chigu 52 theo truc cia
z01 chin lye trung tim Hai diy polyesta ( polyester yam
Phuong phip bén 61 bindars) quin ngrge chiéu nhaw di cang dé dam bao it
dwoe thir tr va vi tri twong d61 cia cdc éng dém long, dém
phu vt thanh phan chiu hre tung tim khi x6 vd frong

Thanh p]:t:m1 gia cwdmg tning tim
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B dung son Aramid loai se chit lai voi nhau & dé dang

Déy boc vo cdp (Fipeord). phin kgt vol cae thanh pha.u khic vi ddm bado dd chac gz
Mim =it mat trong lop vo HDPE tude v cdp.

8o lromz: 02 so1 451 ximg nhau.

Gom = 7 sl thép ma kém bén vl nhau.

Diav thép ma kém -Cap 48F0: Bwimg kink méi soiz 10 mm
-Cép 96Fo0: Bwimg kinh mbi spi > 1.2 mm

Dav MMang treo Whira HDPE den lidn khoi vot vo cdp

trao Bo dav vo boe = 1 lmm
Chigun cao oo diy treo | 2,3mm + 0,3mm
Chitu réng oo dav
frao 2, 3mm + 0, 3mm
Vit lien IMhira HEDPE mau den.
Bo div = 2.0 mm
Lop vo ngoal cung phai dwoe lam tir vt lidu HDPE chit hrong cao man 100%,
chira carbon mau dan chin dwoe tae ﬂnng cia f1a cwe tun, chira chit thnne oy Ima
{antmmdant} thich hop, khéng co kha ning phat trién nim moc trén vo va co kha
ning cach dign.
Eh3 ning chm dién dp cao: Té1 thisu 20 kVDC hay 10kVrms 481 vo1 dien ap xoay
chitu oo tin =6 tir 30Hz dén 60Hz, cam ket khéng 6 hién tromg dinh hia hode
danh thing chit cach dién san 3 phnit the.

Vé edp | Vo cdp phii bao v& duge 161 cdp khéa nhimg tic ddng co hoe va nhimg anh hwdéng

eita mbl tnromg bén nzoai trong qua trinh cdt g, 1ip dit khar thae (nwoc, nhist da,
hoa chit, eén hﬂmg_gam nhim. ).

Vo boc cia cip phi nhin, dong tim, khing co che ndi, vet ran nit, Lo thiung; chat
lwomg phai u:lm.y,:I déu (nlr I:hm:u Z0 ,,}1& e :-an chira bong bong khi, bi chia tan:h,
o vt phong rop, khu]. et, von cuc), khing chita thanh phan km 1-::-3.1., phzu mem
deo, chic chin, tich vo da dang, khi tach 6 khémg by dinh chit vao 161 cdp, dong
thot phan co 46 day -Ec-uE u.hat, trén todn bé chidu dii cap.

B&i véi cap treo, khi tach diy treo ra khdi thin cip khéng lam thay 481 cin tric cap
va anh hwimg to1 chit lvong =01 quang.

Banh diu =i guang va ong long

.E- Quy dinh m3 mau sol quang.

30 =01 quang trong i3 man =01 quang
ong long (Theo theo tiéu chuan TIA/EIA -598-A)

| Blue (BL) Lam (anh dwong)
1 Orange (0F) Cam

3 Green (GE) Luc

4 Browm (BE) IMiu

5 Slate (5L Ham

b Whte [WT) Trang

7 Fed (FD) Ba

£ Elack (BE) Ben

9 Teallow [YL) Ving
10 Vielet (VL) Tim
11 Pmk (FE) Hong
11 Aqua (A Hanh Neoc
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»  Chy dinh =3, mau ong long va 50 lwong fng long, =01 don cho timg loal cdp.

Cung llmnil

Oy dimh 56, midu -E:rtg ldng va b liomg éﬂg ldng, zoi don che time logi cap
Phin o 13i cép (fng léng/sgi dén)
T 1 2 3 4 5 b T g o 1|11 12
MhMau
oL . . : )
Lam (Cam [Lupe |[Mén | Ham |Tring | Be [Ben | x | = | = X
50 oo
el 4iFo | 12 | 12 |12 | 12 |Setdm|Seidn| . | ¢ |x |z | x | x
=
gloero | o [l o2 olnlce]:] ¢

Thong =6 ky thuat soi gquang

Bric tinh guang hoe va hinh hee cda so1 quang dom mat theo khoyén nghi ITU-T G632.0, duoc

b lop UV Cured erylate ¢o kha ning ching tia cwe fim.

St Thimg sb ki thuit Chi tién P"“’“‘;ﬁ phip
1 | Loal soi quang Blom mét (EM)
7 f}u-u'ng kinh tmrimg mot (WMFD) tal 9.2 um +0.5 ym [EC 60793-1-45
bwoe sang 13 10nm
3 | Buimg kinh vo (Cladding Diameter) | 125 pm 40,1 pm [EC 60793-1-20
. e i . 245 pm +10um (khong mau) | IEC 60793-1-21
4 | Buomg kinh lop phil ngoai 250 pm +10um (cé man)
5 Sal o ui-::-ng tim gntz 161 va wd (Core <06 um [EC 60793-1-20
conceniricity ermro)
6 D& trém khing d8u cda vd (Claddmg | 19 [EC 60793-1-20
noncircalanty)
- | Bwoe séng cat (lec) (Cable Cut — off n [EC 60793-1-44
" | Wavelenzth) - hec = 1.260mm
Hé 86 s=suy hao (Attenuation
Coefficient):
< 0,21dB/km (zuy hae trung
. cs i binh c3 cudn)
g | 7 TR bossone 10 = 0,22dBlkam (suy hao timg | 150 60793-1-40
501 frong cudn cdp)
< 0,33dB/Jom (suy hao trung
- Tai bude song 1310mm — 1625mm: ;‘“{f;ﬁadﬁ (e o time
£01 trong cudn cap)
B3 tan =ae (Dezpersion) - I,
8 [ - Taibwde song 1310nm <35 pe/{nm x km) [EC 80793-1-40
- Taibiwrde song 1550nm < 13 pe/{om x kom)
10 | B doc tén =ac = 0,092 p=/{nm xkom) [EC 60793-140
11 | Buoc sons tan sde Fero (Liss — hie]) | 1300nm =hs = 1324nm [EC 60793-1-42
Suy hae wdn cong (Marero Bending) IEC 60793-1-47
12 | tal buree song 1625nm vol d=30mm = | = 0,1dB
100 vong.
13 | Hé =0 fan sic mode phin cpe (PMD) [ =02 pskm - IEC 60793-1-42
14 | Bném suy hao tinz dot bién. < 0. 0:dB IEC 80793-1-40
13 | Sifc cdng =gl quang. = 0,69Gpa IEC 60793-1-30
16 Lop o so cip =i dung vat lidn chéng anh hedmg ena tia cire tim (chit
acrvlate). zizm thisn tac ddng cliz mds tree D3l
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Lop v so cdp trwoe khi nlwém mau oo dwimg kinh danh dinh la
2485pum £10pm, sau khi nhudm man co duong kinh danh dinh 250pm
£ 10pm =k dung loal mure bénthenth&rigian

Ehi thupe ]:ueu han néi, lop vé so cdp phii co thé tich dé ding ra khé
£ cin ding hod chit va khing gdy dnh hodng dén soi.

501 ma

EFy

Yiéu ciu vé dic tinh e lf va mii tredng lip dit cap

1 | Khodng visot $5i da. 100 m

2 | Tai trong cho phép 16n nhat khi lip 43t 2.700M

5 | Tai trong cho phép lén nhit khi lim viée 900N

4 | Dii nhidt 48 khi lip d3t. 30 +65°C

5 | Dai nhidt 43 khi lim vige. _10°Cs +65°C

6 | Ban kinh nén cong nhé nhit khi lip dt. 10 lin dwémg kinh cdp
7 | Bén kinh uén cong nhé nhat ki Iim viée. 20 lin dwimg kinh cip
8 | Tudi tho cdp. > 15 nim.

Kiém tra vé ddc tinh vat Iy, co hoc va maoi frirdmg ciia cap

Cép quang dwoe 13v m3n va thee hién cic phép thi¥ oo hoe va mén tnrdmg theo bing bén dwem

(duoe do tal hai bede song: 1310mm va 1550nm)

ST P PHUONG PHAP THU VA TIEU CHUAN
BPuromg kinh true cudn: > 30 Bwong kinh
cp.
. - Chigu dai doan cép kéo thir 13 = 100m
Eha | IEC 60754-1-2-El Thari gian ke thir duy tri trong 10 phist
HAng Tai thir lign fue: twomg umg trong leong
1 chiu hre . -
ko o4 lkmecap * 1.3
B 301 khing g2v, vo vo cap khing ran mr,
Chi higu: ting suv hao: < 0,1 dB, d¢ din cida day
khing qua 0,25%.
- Nén cdp gira 1 tam thép, mot fam co
dmnh v3 mot tim di dong dai 10em. Bg day
gocia tim thép di ddng khodng Smm.
- Miu dal dien oo chign dai da da lap dat
IEC &0754-1-2-E3 trén mdy.
K:h';'l - Lie the: twens ¢mg trong leong cida 1km
o | mamg cdp viod trong 10 phut.
chin nén 3 difm thit- 1 didm
- o1 khong bl g3y, vo cap khing bl ran
. n mit, ting suy hao: = 0,1 dB;
Chi tign - VEt chiu nén binh thwimg, khing gly
nguy hism cho cac thanh phan cha cip.
B cao eda ba: 100cm:; trong lwomg baa:
1,0ks
TEC 60754-1-1-E4 Diiu biia c6 dutmg kinh: 25mm
Khé ning 55 dikm fhi: 25 dim (c3ch phan 10cm)
3 ¢ &EF: = ~ Soi khong bi 23y, v cap khinz by ran ot
. khong hé bang thép (vol loal cdp co bing
Chi hén thép), ting suy hao: < 0,1 dB;
- W&t chin d3p binh thwimg, khing iy nguy
hiem cho cac thanh phan cda cap.
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Ehi nang
chin won
COng

IEC 607%4-1-2-E&E11

Ban kinh true win: < 200 (D= Bhomz kinh
cdp)

Gée uon: £ 90°; Tée 45 2e/lén: Tai 10ke;
30 chu k- 25 chu ko

Chi tiéu:

- 3o khong by g3y, vo cap khong bl ran mirt,
ting suy hao: = 0,1 dB;

- Vét chin uén binh thwimg, khong g3y
nguy hsm cho cae thanh phan eda cap.

Ly

Ehi ning
chiu xodn

IEC a07%4-1-2-E7

Chigu dan ther xoan:< 4m; 56 chu ki 10 chn
|

Gée xodn: £1 &0; Tar doe true 1001

Chi tiéu

- B khdng by g3v, vo cap khongs b ran nuot,
khong hé bang thep (vol loal cap oo bang
thép), ting suy hao: = 0,1 dB;

- WVat chin xeodn binh thwong, khong sav
nzuy hism cho cdc thinh phan eda cip.

Ehi nang
chin nhigt

IEC a07%4-1-2-F1

Chu tminh nhidt: 23°C3-30°C =>+63°C
313'C

B% dai mau thir: = 300m.

Thin gian thir tai mol chu frinh nhiét 13 24
Eid.

Timg chn trinh nhiét ey thE nhur sau-

- Biem bit dau, diem két thic 13 nhiét 45
phong: 23"C .

- Thai gian tir +23°C démn - 23"C 13 3k

- Giir tai nhidt 45 - 30°C 13 6h.

- Ting tir - 30"C lén dén +63"C 12 6k

- Giir tai nhidt 48 + 65"C 13 6h.

- (izm nhist 85 tr = 63°'C xudng + 23'C 1a
ik

- Bo suy hao trirde khu thir va gho lan kst
qui. ]

- Bro suy hao tai thet diem d3 ziF tai nhigt
de - 30"C dwge 30 )

- Bro suy hao tai ther diem 43 zif tai nhidt
de + 65°C dwoe Sh )

- Bro suy hao tai thet diem d3 ziF tai nhigt
de + 23°C dwoe Sh

Chi tiéu:

B6 tang suy hao: <0, 0546/ Jan.

Thir d&
chiy ciia
hop chit
don dav

IEC 607%4-1-2-E14

Chiéu dii mau the: (,3m mét diu 43 tude vo
cdp =xip xi 30mm va treo ngwoe frong budng
thie, dau trén d3y kin

Thni zian thir 24 zio; Nhist do thi 60 =
5C.

Chi tigu:

Chat dién diy o miu thir khing b1 chay ron
xubng hode thanh phin cta chit dién day
bird rira<=0,05g;

Ciac s quang & ong long gnk nguveén v trl,

khong bi rod.

Ehi ning
ching

IEC a07%4-1-2-F3

Chiéu dii miu: Im; Chigu cao oot nrde: lm

Théi gian this: 24 =i, & ohist 43 23 £ 2°C.
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thim | Chi tigu: Mirde khéng bi thim qua man thi

Khi ning | Bién Zp to1 thisu 1ld 20kVDC hode 10 kVAC mms voil tan =6 50~860Hz
chin dign | trong thivi gian 3 phoit.

B | @pbong | ua o Khone bi ddnh thing.

digmn:

B | CAP QUANG CONG KIM LOAI 4596 FO
# Cdp quang dwoe sin xuit thda min 15t nhat cde chi téu kf thuit theo f15u chuin TCVH
86935:2011 “So1 quang ding cho mang uEuthnn_:— Teu cdu k3 thudt chung”, trong dwongz vor
1 | cic tidu chudn cda [EC, EIA hay theo tidu chudn yén -:au ciz khich hang,
> Zoi guang dwoe ding 13 loal don meds - chigt sudt bic va 13 vit Lidu thuy tinh chit hrong
cao ([ Theo khuyén nghi ITU-T G.632.D va TCVI 866320117,
11 | CAU TRUC CAP
e Y0k i O, bl o T O
S— LR
ik Tl ke
Ol 5 B b
[ETRE TR R
::: :"_;.:-? ha
2 il 10455 D)
1 Dy Gt Ve Gl (Fopcd
S chim ek T Ly (T 06 2 2
T e
LSy Wl iy phle
A ¢ e el el VRl A D 0N i
1

Yéu cau vé cau tric va cac thanh phan cia cap

Thanh phan Mo td chi tigt
25 soi quang 48F0/36F0
Fat ligu Lam tir nhura Polvibutylane Tarephthalate (PET).
=20mm _ _ _
& Bnromgz kinh ngoan. ({phai tron déw, khong co vEt [om, vét hin theo sudt chidu
Eﬁﬂg dai ong long)
m p ;
lﬁ-ng Chat don trong dng ldnz | Thixotrophic Jelly

Bim bdo 48 dir soi quang so voi chidu dii cip t81 thidu 1% & khoing nhist 35 tir

20°C dén 30°C.
"3t lidu PE (hoic twromgz dwomg), khéng s dung nhua tii ché
{j:ﬂg T kich thwde trong tu-n.hu-ung lc-nzzkhungmkhmetlat
dén Prutmg kinh ngodi > 7.0 mm.
. _ ) Gom soi chong tham (Water Blocking Yam) va bing
Thanh phan chong tham. chong thim, fzc sy fron déu che 181 cap § Water
Blocking Tape)

it hen: FEP (Fiberglasz Eainforced Plastic)

Thanh phan gia crimz tnmg tim Breimgz kinh: = 2,0mm

Cac ong dém diroe s3p xép xoan dao cén 3Z theo truc
ca so1 chiu hre trung tim. Ha day polyeste [ polyester
varn binders) guan nguroc chiéu nhan dd cing 8 dim
bao gt dwoe thir tir va vi trl twong doi cda cac ong dém
long, dam phu veor thanh phin chiu hee trung t3m kha xe
Vo trong

Phiromg phap ban 161




49

St dung thép 6 ham lwong carbon thap, ma chrome (dam
bic bio vé cdp khot ede tie dong eo hoe va chéng lody
gdm nhim) cd do diy > 0,13mm
Vit lLigu: Bing thép gon séng quin doc toan bd 161 cép 42 bén 55
Ldp bing wdi phin chém lén nhau cia bing thép nha nhit 13 3 mm |
thép Fhromz kinh :ngnal bing thep p]:nan chom 1én nhau bang
[dwomg kinh ngodl phin gom song.
B6 cao zon =ong > 0, 5mm
— — -
E JE%QEE th"i.’;l 2| Ethylens arevlic copolime, &8 dév > 0 04mm
St dung =01 Aramid loai se chat lai woi nhan 48 48 ding
Dy boc vo cap (Ripeord). phin kgt vou cde thanh plla.u khic vi dim bio di chie
MNam dwrat lop bang thep 5 tude v cap.
30 lwomg: 02 =on do1 xing nhau
"at liéu MNhoa HDPE maiu den.
B day > 2.0 mm

Lop w6 ngoal cing phil dwoe lim tir vit héu HDPE chit heong cac man 100%,
cintz carbon man den chin diroe tie dong cia tia cire tim clira chit chong cxy hod
(antioxidant) thich hop, khong oo khd nins phat frien ndm moe trén vo va co kha
ning cach dién.

Vé cdp

Eha ning chiv dién dp cae: Té1 thien 20 KVDC hay 10kVims 461 vo1 dién dp xoay
chigu c& tin sn tr 50Hz dan 60Hz, cam kat khong oo hién tromg danh Iz hode
danh thing chit cdch disn san 3 1.1|11.1t thak.

W& cdp phal bio vé dwoe 161 cdp khdi nhimg tae déng co hoe va nhimg inh hedns
ciia mét tnrong bén ngodi frong qua trinh it gift, 1ip 43t kha thiae (mrde, nhiét 45,
hoa chit, cén hﬂmg_gam nhim. ).

V& boe cia cdp phat nhin, dong tim, khéng oo chd ndi, vat ran nirt, 16 thing; chit
lwomg phai dong déu (nbr khong: g& E’]JE et :l:cup chira bong bong khi, bi clua tach,
o6 vt phong rdp, khuy Et von cuc), khong chira thinh phan kam loar; ]:-}13.1 mén
déo, chiac chan, tich wd de dang, khi tach vo khong b1 dinh chit vao l|:|1 cap, dong
thl:u phai co d6 day -E-::-uE uhat., trén todn bd chidu dai cap.

Banh diu zoi va dng long

# Chuy dinh m3 mau soi quang.

;. : ] ME man =01 quang
20 so1 quang trong ong long .
{Theo theo tiéu chuin TIA/EIA -393-4)

] Elu= (BL) Lam (*anh dwong)
1 Orangs (OF) Cam

3 Green (GE) Luec

4 Brown (BE) Miu

¥ Blata (EL) Ham

& VWhite (W T) Tring
T Fad (B B

i Black (BE) Blen

9 Vellow {TL) Vang

10 Miolet (VL) Tim

11 Pk (FE) Héng

11 Agua CAD) Hanh Nzoc

¥ Quy dinh 55, min é-ngﬁlg A 56 luungﬁgﬂ so1 ddn cho timg loal cap.

Oy dimh =8, mdu -é':rng ldngva b liomg éﬂg ldng, zoi don cho tmg logi cap

'15 nn
E

Phin ok 13i cip (ong 1ong soi din)

-

ol TT

1 2 3 4 5 b 7 g S 1011 12




50

Ellan
quang

Mzu
oL . . :
Lam | Cam |Lue [Mau | Ham |Trang | Bd | Ben | x x X
50 s
#4F0 | 12 | 12 | 12 | 17 |Soidén|Seidn| ; | 1 | « . | .
N ESE R EEEE . |«

Thing =0 ky thuat coa soi guang

Bic tinh guang hoc va hinh hoe cha sol quang don mat theo khu}'étn nghi ITU-T G632, diroc

i lop UV Cuored crylate co kha nang chong tia cure tim.

St Théng sé ki thuit Chi tiéu Ph“”";ﬁ phip
1 Loar sg1 quang Blon mat (2L
2 f}u-u'ngln.nh tnromz mat (MMFD) 9.2 um 205 pm [EC 60793-1-45
bwroc song 1310nm
Puomg kinh vé (Claddmg | ... [EC 60793-1-20
3 Diamater) 125 pm 0] pm
. . . . .- 245 pm +10pm (khéng mau) | [EC 60793-1-21
4 | Putmg kinh lop phi ngedi 250 um +10um (cé man)
- Ba1 =0 dong tim gita 161 va vo [EC 60793-1-20
. {Core concentricity erro) =06 pm
5 Bo tron khonz déw oz we | 1% [EC 60793-1-20
{Claddmg noncirculanty) )
- | Buwoe séng cit (Lec) (Cable Cut — - [EC 60793-1-44
' | off Wavelenzth) - hec = 1.260nm
Hé =5 s=uv hao (Attenuvation
Cosfficient):
< 0,21dB/km (=uv hao trung
Sr .. -z binh cd eudn cap)
- Ta1 broe seng 1350nm: - . = )
7 < 0.22dBan (suy hao timg | o gh093 1 4
501 trong cudn cap)
< 0,32dB/km (=uv hao trung
S . . binh cd cudn cap)
- & —_ T . =
Tai bwae séng 1310nm — 162 3nm: < 0,36dB/km (suy hao tims
s01 tromg cudn cap)
BlS tan =3¢ (Dizparsion) - [k
% | -Tai bwoc song 1310nm < 3 5 ps/{nm x km) [EC 60793-1-40
- Ta1 bwoe zeng 15330nm < 12 p='{nm x k)
10 | B ddc tén =3¢ <= 0092 pe'{nm xkm) [EC 60793-1-40
11 :]|3-I.r-::|::| song tan =zic Zero (hime — 1300nm <o < 1324nm [EC 60793-1-42
L= HE]
Suy hao udn cong (Marcro [EC 60793-1-47
12 | Bending) ta1 bude song 1625mm vol | = 0,146
d=30mm x 100 vong.
Hé =0 tim =zic mode phin cwe - 3 [EC 60793-1-42
13 PMD) < 0.2 ps'km
14 | Bném zuy hao ting dot hien. = 0,05dB [EC 60793-1-40
15 | Siurc cdngz son gquang. = 0.89Gpa [EC 60793-1-30
Lop vo so cip =ir dung vit héu chong dnh hrimeg cia tia e im
16 (chit acrylate), zidm thidu tic ddng cia mdil tnroms nzoai.
Lop & so c2p trwoe ki nhudm man oo deong kinh danh dinh I3
245um +10wm, sau khi nhodm mao of dwome kinh danh dinh
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250um + 10um 51:1:d1.1:1g11:-ai mure bén theo thi gian.

Eli thire hién han ndi, lop vé so e3p phii o6 the tich d& ding ra
khnlsmmakhnngcandunghna{:hahakhnnggaj anh hrimg dén

s0l.

EFy

Yéu cau vé dac tinh co dién va dien kién lam viéc.

1 | T tronz cho phép lon nhit khi 1ap dat 2700

2 | Tai trongz cho phép lon nhit khi lam vige Q0N

3 | Ddi nhaét do kha lap dat. -F0 463"

4 | Ddi nhiét 4o kha lam vige. 1000+ +63°C

3 | Ban kinh udn cong nhé nhat kh [5p dat. 10 lin dwomg kinh cap
6 | Ban kinh udn cong nhé nhit khn lam vige. 20 lin dwomg kinh cip
7 | Tuoi tho cap. > 13 nim.

Kiém tra vé dic tinh vat Iy, co hoc va mai trrdmg

Cap quang dwoe iy man va ture én cac phép thir co hoe va mén tneomg theo banz bén
deai (dwoc do tal hal bege séng: 1310nm va 135 0nm)

ST B PHUONG PHAP THU VA TIEU CHUAN
Enrimz kinh true cuén: = 30 Bhrimg kinh cap.
- Chigu dai dean cap kéo thik 12 < 100m
iy g —_
Ehz nang Eic 50794-1-2 Ther gian kso thiy duy tr1 tromg 10 phaat
5.1 | chio hee Tai thik lida tue: trong 1mg trong lwomg 1kom cap #
kéo cing 15
Chi tidn: So1 Ehong g3y, vo v c3p khong ran mit, tAng suy
| hao: = 0,1 dB, d5 dan cia diy khong qua 0,23%.
- Nén cdp giira 2 tam thép, mot tam co dmh va
mot tim di dong dan 10cm. Do dav g cia tim
thép di déng khoang Smm.
- Min dai dién co chigu dai da dé lap dit frén
[EC 60794-1-2- | mdy.

E3 - Lue thir: 40008 véi cép cé 2 1dp vd, boc bing
< Ehi ning th_ep ba-.':- Ve I{l:la-::tu:u'ng mg tmng Irong cia lkm
% | chin nén cdp val cdp kéo céng, trong 10 phit.

S0 diam thi: 1

- So1 khong W gdy, vo cap khong bl ran mixt, khing
he bing thép (vo loal cap co bang thép), ting suv
Chi t1éu hac: = 0,1 dB;

-Vt chiu nén bink Thucmg khéng zav nguy hifm
cho cdc thinh phén cda cdp.

Bd cao ciia bia: 100cm; tronz hromg bda: 1, 0kz
[EC 60794-1-2- | Bdn bnia cé dwimg kink: 25mm

E4 — -
Kha ning 85 diam thi= 23 diém (cdch nhau 10cm)
53 | chiuva - So1 khéng bi gy, vo cdp khdng bi ran mit, khéng
dap h& bing thép (vai loai cdp od bing thép), ting suy
Chi tidn hao: = 0,1 dB;

- V&t chiu dip binh thirimz, khéng z3v nzuy hitm
cho cde think phin eda cap.

Bin kinh troc uén: = 20D (D= Duwing kinh cdp)

conz E6&ElL Gée ubn: + 907 Tae 48 2a/1in: Tii 10ks: 86 chu k-

25 chu ki
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- 2o1 khéng b1 g3y, vo cdp khongs b ran mit, ting
Chi tigu: suyhao: =0,1dB; . -
- W&t chiu udén binh thwimg, khing gay nzuy hiém
cho cde thanh phian cia cap.
EC 6079410, Chigu dai thi xodn < dm; =5 chu ki 10 chuo ki
Khi ning E (z&c xoan: £1807; Tai doc truc 100
3.3 ’-'5]:'1;'-1 - Bo1 khong b1 g3y, vo cap khong b ran mot, khing
x0odn ha bang thep (vo1 loal cap oo bang theép), ting sy
Chi tigu hao: = 0,1 dB;
- Vet r_]:uu xoin binh theome, khéing gay nguny hifm
cho cde think phin ofda cdp.
Chu trinh nhigt: 23°C3-30"C >+65"C 213°C
B5 dai mau thir: = 500m.
That gian thir tai med chn frinh ohidt 13 24 zie.
Timg chu trinh nhiét cu tha nhwe sau:
- Diém bt ﬂau ditm két thie 13 nhiét do phonz:
23°C )
- Thii gian tir +23°C dén - 23"C 13 3k
- Giif tai nhidt 45 - 30°C Li 6h.
Khinang | [EC 60794-1-2- | - Ting tir- 30°C l&n dén +65"C 13 6k
36 chiu Fl - Gui tai nhidt 48 + 63"C la 6b
nhist - (idm nhist 46 o + 63"C xmdng + 23"C 13 3k
' - Do suy hao trede khi thir va ghi lai két qui.
- Bo suy hao tai théd digm d3 gif tai nhift 45 -
I°C dwoe 3h ]
- Po suy hao tai thod dism 43 gitr tan nhidt 86 +
63°C dwoe 3h )
- Bo sy hao tal thon dism 43 zor tan nheat 45 +
23°C dwoe 3h
Chi t1gu: B ting suy hao: =0,054B /km.
Chleu dii min thi: 0.3m mot din 43 tude vd cdp
[EC 60794-1-7- | xdp =i 30mm va treo nguwoe trong bunug thir, dan
. El4 trén d3y kin.
T 4 — . - - -
| chiveia Thot gian thr 24 g1 Nhiét 36 the: 60 + 50C.
- hg-];.-.-;ha,t Chat dién d3y & miu thir khong bi chiy ro1 xndng
ddn 6%].' hode thanh phan cta chat dign da'l. birorr <
Chi tigu: 0.05g;
Cac so1 quang & dnp ldng giir neovén vi tri, khing
biro.
Khi ning | [EC 60794-1-2- Chisu 431 maw: 3m; Chisu cao cft mrde: Im
58 | chomg O Thai gian thir: 24 gid, & nhidt 43 25 = 2°C.
thim  [egs e Nirdc khbng bi thim qua mau thi,
Ehi ning | Buén ap to1 thigu la 20kVDC hode 10 KVAC me voi tin 56 30~60Hz
sg chiu dién | trong thin gian § phat.
dp EPP"_”E Vé cap khém bi dinh thing.
1én:

3.2.2.4. Cap quang nhanh:
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TT TIEU CHUAN KY THUAT
A | CAP QUANG TREOQ PHI KIM LOAI 12 FO
I | TONG QUAT
¥ Cap quang dwoc zan xudt théa min tﬁt nhit cac chi t}Eu ki thudt theo t18u chudn TCWVN
8695:2011 “So1 quang dung cho mang vién théng — Yéu cau ki thust chung”, twong drong vot
1 cér tigu chudn cia IEC, ELA hay theo tigu chudn véu ciu cida khach hang.
# Soi quang dwoc dung 13 loal don mode - chigt suat bac va 13 vt ligu thuy tinh chit lrong
cao (Theo khuyeén nghi ITU-T G.652.D va TCVN 8663:2011).
II | CAUTRUC CAP
1 Cin by e

e AL L T
B3 B
b

T L

Cap quang treo phi kim loat 12Fo midspan

[ & ]

Yéu ciiu vé ciu tric va cic thanh phin cia cip

Thanh phin M ta chi tiét
6 soi quang 12FO.
Wit liéu. Lam tir nhwra Polybutylene Terephthalate (PET).
=16mm ) o ) .
Bwrimg kinh ngodd. (phat tron déu, khéng cd vet 1om, vEt han theo sudt chidu
dai cng léng)
Onz Chit dén trong Gng Thixotrophic Jelly
ﬂe; léng -
lc'r-ng Eang nhya PE hodc twong doong. kich thwde twong tw nhw

Qng ddn (hay so1 ddn, | ng long dam bao d3 tron d&u cho cap (khong =i dung nhra
ong dém) tai ché, khéng co khuyét tif)
Burimg keinh ngoai: = 1,6mm

Pam bio 45 dw soi quang so voi chiéu dai cp 141 thidu 1% & khodng nhidt 35 tir

20°C dén 30°C.
Ong Wit ligu PE (hoic twong drong), khong si dung nha tai ché
don  [Puingkinhngodi [z 16mm
Thanh phﬁ.ﬂ ch-.'f-ﬂg thim Gom soi chong tham (Water Blﬂl:kmg Yam) va bidng chdng

thim_ tao = trom déu cho 154 cap (Water Bloclking Tape)

Vit lidu: FRP (Fiberglaz: Feinforced Plastic)

Thanh phin gia ciwdng trung tim Duémz kinh: > 2.0 mm
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Cac éng dém duoc sip xép xoén dao chitu SZ theo truc cia
B0 I:.‘]:I.l'u e trung tdm. Hai day pclj;este { polyester yar

Phuromg phap bén 104 binders) quan ngwoc chifu nhau di céng dé dam bao giFr

dwoc the tr va vi tri twong 341 cia cdc dng dém léng, dam
phu vod thanh phan chiu hec tt'l.lﬂl;témk_hixévdh'oﬂg

Day boc vo cap (Ripcord).
Nam sat mat trong ldp vo HDPE

S dung so1 Aramid loai se chit lai vl nhau de dé fi.éng
phan bigt voi cac thanh phan khac va dam bao du chic d&

tuiic VO cap.
T T e ThE ; . i o
Déy thép ma kém Gim = 7 zoi thép dudng kinh = 1.0mm ma kfm bén vol
Div }.-Emg treo Nha HDPE den lien khd vt vo cap
tt:i B day va boc = 1,0mm
Chigu cao cf day treo | 2.3mm = 0. 3mm
Chifu rong cd diy 2.53mm = 0, 3mm
treo
Wit ligu Nhnra HDPE maun den_
Bié day = 13mm
Lap vo ngoal cung phai dwgce lam tr vat liéw HDPE chat lwgng cao mai 100%,
chira carbon mau den chiu dwoc tac dong cia tia cuc tim, chira chit chéng oxy hod
(antioxidant) thich hop, khdng oo kha ning phat trién nam méc trén vo va co kha
nang cach dién.
Kha ning chiv dién 4p cao: Tdi thigu 20 EVDC hay 10kVrms d6i voi dign dp xoay
chiu cd tin =4 tir 50Hz dén 60Hz, cam két khéng co hidén twong danh Iira hode
danh thung chét cich dién sau 3 phiat thir.
Vocap | VO cdp phai bao veé dwoe 164 cap khoi nhimg tac dong co hoc va nhimg anh huong

cia mdi trromg bén ngoal trong qua trinh cat gitr, 1ap dit khai thic (mwdc, nhist d-:-
héa chit con trang _,amﬂham 3

Vo boc cuia cap phai nhan, déng tam, thﬂE cd chd ndi, vt ran nut, 16 thung; chat
]u'cmg phai dong dau (nhur khéng: g0 ghé, 16 xop, chira bong bong khi, bi chia tach,
co Vet phl:nﬂ,-:_F 1op, k:‘ran..w&’r1 von cuc), khing chira thanh phin kim losi; phat mem
déo, chac cha.n., tach v dé dang, khi tach vo khéng bi dinh chit vao 181 cap, -iﬂﬂt'
théri phai cd 40 day ddng nhit_trén ton bd chiéu dai cap.

Bi6i vdi cép treo, khi tich diy treo ra khdi thin cap khéng lim thay doi cau trilc cdp
va anh hwrdng t3i chat hrong so1 quang.

Panh din soi quang va ﬁng ling

F  Quy dinh m3 mau 201 quang.
Cap quang trec phi kim leai 12F0 midspan

54 301 quang trong ME mau s01 quang
dng long (Theo theo tién chudn TTAETA -395-A)
1 Blues (BEL) Lam (Xanh dueons)
2 Orange (OR) Cam
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¥ Cuy dinh 55, man Sﬂg lang va 56 luong 6ﬂg long, soi 3dn cho timg loai cap.

Quy dinh 56, mau éng ldng vé 56 heong éng ldng, soi dn choe fimg loai cap

Phén ti 151 cap (ong ling/soi dén)

ﬁ, IT 1 2 3 4 5 &
' Mau OL

Lam | Cam | Luc | Nau | ¥dm | Tring
E‘!m
Tng‘ 12F0 midspan 2 2 2 2 2 Z
g B
LE

Thing sb ky thuit s¢i quang

Diic tinh quang hoc va hinh hoc cia soi quang don mét theo khuyén nghi ITU-T G.652.D, dwoc
phi 1ap UV Cured erylate o kha ning chong tia cue tim va phai di3p tng cae thdng 50 L thudt

381
Sit Théng s6 k thujt Chi tién Ph“";ﬁ phap
1 | Loai s0i quang Bon mot (SM)
Buing kinh trwémg mot (MFD) tai| , IEC 60793-1-43
% | buse séng 1310nm 2 pm 0.9 pm
3 | Buéng kinh v (Cladding Diameter) | 125 um =01 pm IEC 60793-1-20
. P . iy 245 um =10pm (khing mau) | IEC 80793-1-21
4 | Puong kinh Iop pht agoas 250 s £10um (c6 man) )
5 | Sai 56 dong tm gifra 16 va vo (Core| _ 0.6 um IEC 60793-1-20
" | concentricity erro) -
5 Dé tron khéng déu cia vd (Cladding < 1% IEC 60793-1-20
noncircularity) ’
Burdc song cdt (ec) (Cable Cut — off [EC 60793-1-44
! Wavelength) - hce = 1.260nm
H& =8 suy  hao (Attenuation
Coefficient):
= 0,21dE/km (suy hao trung
- Tai burdc séng 1550nm: bishcdcugn)
3 = 0.22dB/km (suy hao fime | 1z 617931 40
s0i trong cudn cp)
= 0,35dB/km (suy hao tmung
_ Tai budc séne 1310nm: binh cd cudn)
; ’ = 0.36dB/km (suy hao timg
z0i trong cudn cap)
B§ tan sac (Dispersion) - Dy
9 | - Tai bwdc séng 1310nm 3.5 pa/{nm x km) IEC 60793-1-42
- Tai brce song 1530nm < 18 pa/{inm x km)
10 | g dic tan sac < 0,092 ps/{nm’ x km) I[EC 60793-1-40
11 | Burdc song tan sac Zero (Mmin — Mmax) [ 1300nm Shp = 1324nm IEC 60793-1-42
Suy hao uin cong (Marcro Bending) IEC 50703-1-47
12 | tai bwdc song 1623nm véi d=30mm x| = 0,1dB
100 vong.
13 | Hé s6 tan sic mode phin cype (PMD) | 0,2 pskm!? IEC 60793-1-42
14 | Diém suy hao tins ddt bien = 0.05dB IEC 60793-1-40
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= 10um =it dung loai muc ben theo thai Tian.

15 | Sirc céng soi quang. | = 0.69Gpa IEC 60793-1-30
Lop v so cap sir dung vat ligu ching anh hwéng cia tia cwe tim (chit
acrylate). miam thieu tac dong clia maol trome ngodl.
Lép vo so cép trxde khi nhudém mau cé duimg kinh danh dinh 13

16 | 245pm £10pm, sau khi nhudm mao o diremg kinh danh dinh 250pm

Ehi thee hién han ndi, 16p vo so cap phai cd the tach dé dang ra khdi

zon ma khong can dungs hod chit va khén

3v dnh hurdme dén =00

Yéu cdu vé dic tinh co' If vA méi trwong lap dit cap

1 | Khoang vugt tdi da. 100 m

2 | Tai trong cho phép 16n nhat khi lip dit 2. 700N

3 | Tai trong cho phép 16n nhat khi 1am viée 200N

4 | Déi nhiét 8 khi 1ip d4t. 300 +639C

5 | Déi nhiét 8 khi 1am viée. -100C+ +65°C

6 | Ban kinh udn cong nhd nhat kchi 15p dat 10 1an dwdng kinh cép
7 | Bén kinh udn cong nhd nhit khi 1am viéc. 20 1&n dwimg kinh cép
8 | Tudi the cép. > 15 nam.

Kifm tra vé dac tinh vit I, cor hoc v mdi treéng cda cap

Cép quang dwoe lay mau va thire hién cac phép thir co hoo va mdi tnrong theo bang bén dwoi
(dirge do tai hai bwde song: 1310nm va 1550nm)

STT

PHEP
THU

PHUCONG PHAP THU VA TIEU CHUAN

Eha

nang
chiu lyc

IEC 60794-1-2-E1

Buéng kinh truc cudn: = 30 Dudng kinh
cap.

Chigu dai doan cap keo thir 1a < 100m
Thin gian kéo thir duy tri trong 10 phaot

Tai thir lién tuc: twong dng trong leong
I cap * 1.5

keo cing
Chi tiégu:

St khéng giy, vo vo cdp khing ran it
ting suy hao: = 0,1 dB, 4§ dén cda day
khéne qua 0, "‘"’.‘”.

[

IEC 60794-1-2-E3

chiu nén

- Nén cap giira 2 2 tém thép, mdt tdm cd
dinh va mot tam di dong dar 10cm. B§ day
gl cla tam thép di dong khodng Smm.

- Mau dai dién co chiéu dai 40 dé lap dt
trén may.

- Ly thar: teong ing trong leong cia 1km
cap voi trong 10 Dphit.

$6 didm thir 1 diém

Chi tiéu

- Sgi khing bi gZy, vo cap khong bi ran
mirt, ting suy hao: = 0,1 dB;

- Vet chiu nén binh thuong, khmg Ziy
nEry hiém cho céc thanh pha.u cla cap.

Laa

Eha ning
chiu va

dip

IEC 60794-1-2-E4

B)g cap cia bua: 100em; trong hrong bia:
1.0k

Piu bia co dwimg kinh: 25mm

84 diém thir: 25 didm (cach nhau 10cm)
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Chi tiéu

- Sgi khong i gy, vé cap khdng bi ran mit,
khing he bang thép (vot loai cap cd bing
thép), ting =uy hao: = 0,1 dB;

- Vet chiu d3p binh thudng, khong giy nguy
higm cho cac thanh p}ﬁn cla cap.

Kha ning
chiv uén
cong

IEC 50794-1-2-E6/EL1

Ban kinh truc uin: = 20D (D= Enrng kinh
cap)

Goc udn: = 90% Téc d3 2s/lan; Tai 10kg;
86 chu ky: 25 chu ko

Chi tigu:

- Soi khong i gy, vo cap khdng bi ran mit,
ting suy hao: = 0,1 dB;

- Vét chiv uén binh thiromg, khong gay
Ny hiém cho n:a-:: thanh pha.u cla cap.

Kha ning
chiu xodn

IEC 60794-1-2-E7

Chiéu dai thir xodn'= 4m; =i chu Ly 10 chu
oy

Géc xodn: =1 80% Tai doc truc 100N

Chi tiéu

- Sgi khéng bi gy, vo cap khdng bi ran mit,
khing h& biang thép (vod loai cap co bing
thép), ting =uy hao: < 0,1 4dB;

- Vet chiu xoédn bmhthm:rﬂg_ khong gay
nEry hidm cho céc thanh pha.u cua cap.

Ehi nang
chiu nhist

IEC 60794-1-2-F1

Chu trinh nhigt: 23°C>-30°C —=>+65°C
=213%C

B4 dai miu thi: = 500m.

Thri g:ianthf:ta.imgi chu trinh nhiét 13 24
gid.

Timg chu trinh nhiét cu thé nh sau:

- Diém bt :iau didém két thic 1a nhigt 33
phong: 23°%C

- Thoi gian tix +23°C dén - 23°C 14 3h

- Gt tat nhiét d5 - 30°C 13 6h.

- Tang tir - 30°C 18n dén +65°C 13 6h.

- Giiir tai nhiét 45 + 65°C 1a 6h.

- Giam nhigt d6 tr + 63°C xuong + 23°C 1a
sh.

- Bo suy hao tredc khi thir va ghi lai ket
qua i

- Bo suy hao tai thii diém 33 gitr tai nhist
d6 - 30°C dwoc 3h.

- Bo suy hao tai thin diém d3 gir tai nhiét
36+ 63°C dwoe 3h.

- Bo suy hao tai thin diém d3 gir tai nhiét
dé + 23°C dwoc 3h

Chi tiéu:

D4 ting suy hao: <0,054B/km.

Thir 5
chay cia
hop u:hat
don day

IEC 50794-1-2-E14

Chiéu dai méu thir 0,3m mét dau 44 tudc vo
cép xap xi 80mm va trec ngugc trong budng
this. gy trén dav kin

Thin gian thir 24 gid; Nhiét dg thi: 60 =
3C.
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Chat dién day & min thir khdng b1 chiy ro1
xudng hodc thanh phin cia chit dién day
Chi tiéu: birdrira<003g;

Céc spi quang & ong 1ong gilt nguyén vi tri,
khong bi roi.

- Chiéu dai miu: 3m; Chitu cao cdt mede: Im
Khi ning | [EC 60794-1-2-F5 —
8 chéng Thin gian thir: 24 gid, & nhidt 4§ 25 £ 2°C.
hem | o g Nirde khéng bi thim qua méu thir.
Khi ning Bién ap te1 thiew 12 20kVDC hoac 10 kKVAC
chiu dién TCH 68-160:1998 rms v tin 56 30-50Hz trong théi gian 3
0 ip phéng phit
dién: Chi tiéu: Vi cap khéng bi dénh thiung.
B | CAP QUANG CONG KIM LOAI 12 FO midspan
# Cap quang dwoc san xuat thoa mén ot nhat cac chi tieu ky thuat theo tiéu chuan TCVN
8695:2011 “Soi quang dung cho mang vién thong — Yéu ciu ki thuit chung”, twong dvong vot
1 | céc tiéu chuan cia IEC, ELA hay theo tidu chudn vEu ciu cia khach hang, )
¥ Soi quang ﬂ].:m: ding 1a loai don mode - chigt suft bc va 1a vt ligu thuy tinh chat leong
cag (Thee Ehoyvén nghi ITU-T G.652.D va TCVN 8663:2011).
II | CAUTRUC CAP
#  Logbing thép
= BHisg chong tham
* Soi quang 4l abeim =bu
* Hop chit dien div
* Dy chiu bec tresg tim
1 * S chimg tham
& g liag
+ Lapyoapes HDPE =4
+ Lipsoi gia cwdmathém
= Dy né v (Ripeord
2 | Yéu ciiu vé ciu tric va ciac thanh phin cia cap

Thanh phin M ta chi tiét
56 soi quang 12FO
Vit liéu. Lam tir nhura Polybutylene Terephthalate (PBT).
216mm , L L
6n Bhrimg kinh ngoal. (phai tron déu, khong b vet 1dm, vet hin theo sudt chiéu
i < dai éng léng)
=il F n r - . .
léng Chat dén trong dng long | Thixotrophic Jelly

Dém bao 36 dw s0i quang 30 voi chifu dai cdp t5i thidu 1% & khoang nhiét 35 tir
20°C dén 30°C.

Vat ligu PE (hodc twong duong), khéng sir dung nhwa tii ché,
Ong o kich thurde trong tr nhir Sng 1ong, khing oo khuyet 18t

don

BEnrimng kinh ngoai =1.6mm
) ) ) Gom st chong tham (Water Blocking Yam) va bing
Thanh phén chdng tham. chong thim tac sw tron déu cho 161 cizp | Water

Blocking Tape)
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Wit liéu: FRP (Fiberglass Reinforced Plastic)

Thanh phin gia cuwdng trung tim Pt i = 2.0
Céc éng dém dwge sip xép xodn dao chidu 52 theo truc
cia soi chiv lye trung tam Hai day polyeste { polyester
P o phip bén 151 varmn hmﬂers‘j quan ngugc chiéu ﬂhau da ca.ﬂg de dam

béo giilr dwroc thir tir va vi tri tirong ddi chia cac dng dém
léng, dém phu vai thanh phan chiv lyc trung tim khi xe
Vo trong

Sir dung thép cd ham heong carbon thip, ma chrome (dam
bao bdo vé cap khdi cac tic ddng co hoc va ch-f;ﬂg load
gim nham) cé &6 day > 0,15mm

Vit lidu: Bing thép gon =ong quan doc toan bg 181 cap di bén 57

Lop bing v phaﬂ chém 1én nhau cua ba.ﬂg thép nhé nhét 13 3mm)
thép Ewromg kinh ngodi bang theép phin chom lén nhau ban,u.
dwing kinh nzodi phin gon sing.
PG cao gon song =0, 13mm
Vat Ligu lop phu 2 Ethylene arcylic copolime, 83 diy = 0,04mm
mit cia bang thép - oo
S dung sod Aramid loai ze chét lai voi ohaw d& de dang
Day boc vé cap (Ripeord). phén biét voi cac thanh phin khac va dim bao dd chic
MNam dirdi 15p bing thép de udt vécap.
&0 heone: 02 so1 doi sime nhau
Vit liéun MNhwa HDPFE mau den.
B davy = 1.3 mm

Lép v0 ngodi cing phii duge lam tir vat lidu HDPE chat lwong cao méi 100%,
chira carbon mau den chiv dwoe tic ddng cia tia cuc tim, chifa chit ching oxy hod
(antioxidant) thich hop, khéag c6 khi ning phat trién nim méde trén vo va b kha
néng cach dién.

Vé cép

Eha nﬂ.ug chiv dién ap cao: To1 thigu 20 kVDC hay 10kVrms ddi voi dign 4 ap moay
chidu co tan 56 tir 50Hz dén 60Hz, cam két khong cd hién twong dénh li¥a hodc
danh thing chit cach dién sau 5 phist thir.

Vi c:ap phai bao vé dwoe 184 cap khoi nhmg tac déng co hoc va nhimg anh huong
cila médi tnrong bén ngoai trong qua trinh cat gid, 1ap dit khai thac (mrde, nhist 44,
héa chit con triang _,amﬂl:l.am .

Vi boc coa n::ap ph:al ﬂha.n, ﬂc:-ﬂg tam, ]r_hcmg oo chd ndi, vét ran mit, 16 thing; chat
lu'cmg rhai dong déu (nhw khong: 26 ghé, 1o xdp, chwra bong bong khi, bi chia tach,
oo vat phnnq op, khm*et von cuc), khong chira thanh phin kim logl; phai mém
déo, chic chan, tach vo d dang, khi tich v khéng bi dinh chit vao 18 cip, ding
thén phai cd 43 day du:ur.,c_- nhit trén todn bd chidu dai Cap.

Pianh diu soi va ong long
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F Quy dinh mi may 300 quang.

86 soi quang trong éﬂg lang

ME mau sot quang

(Theo theo tigu chudn TIA/ELA -598-4)

1

Elue (BL)

Lam (Xanh duone)

-
g

Orange (OR)

Cam

éng 1éng, soi ddn cho timg loai cép.

» Quy dinh 36, mau dng 16ng va 56 leons

QOuy dinh 58, méu éng long vé 56 hwomg éng Idng, soi d6n cho timg loai cdp
i Phan tit 11 cép (ong long 'z01 dén)
E TT 1 2 3 4 5 & 1 8 9 11 12
S [\ M
oL . . g
Lam | Cam |Luye [Nau | Xém | Tréng | = x X X X
56 =01
by bn | JIFE . n o
gﬂ E' & midipan | * = 2 2 Z < X x x x x

Thing s k¥ thudt ciia soi guang

Bic tinh quang hoc va hinh hoc ciia soi quang don mét theo khuyen nghi ITUT G.632.D, duoc
phn 1ép UV Cured crylate co kha ning chong tia cuc tim va phai dap tng cac théng =6 k7 thuat

AU
Stt Théng s6 ky thudt Chi tiéu P]“'“'";E phap
1 | Loai sgi quang Blon mdt (M)
Buéng kinh tnrémg mat (MFD) tai | ; IEC 60793-1-43
2 | ‘bt song 1310sm 2 pm =03 pm
2 - o ; 7 L
3 Bu::rng kinh w6  (Cladding 125 um =0,1 pm IEC 60793-1-20
Diameter) i
; P ; iy 243 um =10pm (khéng maun) | IEC 60793-1-21
4 | Puong kinh 1op phu ngoal 250 um =10um (c6 mén)
;| Sat 56 domg tim gifa 18 va vo | _ IEC 60793-1-20
: (Core concentricity erro) = 0.6 pm
P Bd tron khing déuw cia v | _ 19 IEC 60793-1-20
(Cladding noncircularity) )
- | Bude song cdt (ko) (Cable Cut - - 0 [EC 60733-1-44
__ | off Wavelength) - Acc =126
Hé =26 suy hao (Attenuation
Coefficient):
= 0.21dB/km (suy hao trung
Sy . binh ca cudn cip)
-Tai bde song 1530nm: ) ] .
8 = 0.22dBfkm (suy hao thng | g 69793 1 40
30 trong cudn cap)
= 0.35dB/km (suy hao trung
ce . a ; binh ca cudn cap)
- Tai budc séng 13100m: < 036dB/km (suy hao timg
soi trong cudn cap)
Bd tian sic (Dispersion) - Dy,
9 | -Tai budc séng 1310nm = 3.3 ps/inm x km) IEC 60793-1-40
- Tai bwroc sonz 1550nm = 18 p=/(nm x kom)
10 | Bd doc tan sac < 0.092 ps/(nmxlm) IEC 60793-1-40
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11 E song tan sic Zero (Mmm — 13008m < < 1324nm IEC 60793-1-42
Suy  hao udn cong  (Marcro IEC 60793-1-47
12 | Bending) tai bdc song 1623nm vai | = 0,1dB
d=30mm x 100 vong.
Hé =0 tin sic mode phin cpc 17 [EC 60793-1-42
13 (PMD) ' < 0.2 palom
14 | Biém suy hao ting ot bién. = (.,05dB [EC 60793-1-40
13 | Sirc céng sl guang. = 0.69Gpa IEC 60793-1-30
Lép vo so cip sl.rduﬂg vit ligu chnng anh hrdng cia tia cuc tim
(chat acrylate), gidm thidu tac ddnz cia moi treomg ngodi.
Lap vo so cip trrde khi nhndm man cd dwong kinh danh dinh 13
16 245pm +10pm, sau khi nhudm mau cd dwong kinh danh dinh
250um = 10um sir dune loai mre bén theo thod sian
Khi thee hign han ndi, 1op vo so cip pha.t co thé tach dé dang ra
khéi soi ma khing cin dimg hod chit va khéng giy inh hudng dén
0.
5 | Yéu cin vé dic tinh co dién va diéu kién lam viée.
1 | Tai trong cho phép 1dn nhat khi lip d3t 2700
2 | Tai trong cho phép 1on nhat khi lam viée 1.330N
3 | Dai nhigt 3§ khi 13p Jit. -30C= +65°C
4 | Dai nhigt 89 khi lam vide. -10°C+ +65°C
5 | Ban kinh uén cong nho nhat khi 1ap dat. 10 1an duwdne kinh cap
6 | Ban kinh uén cong nhd nhat khi lam viée. 20 1&n dwdng kinh cap
7 | Tuditho cép. > 15 ndm

Kiém tra vé dac tinh vit I¥, co hoc va méi trwdng

Cép quang dwoe 13y mau va thue hidn cée phép thir co hoc va mai trudmg theo bang bén
dhrdi (droe do tai hai bude song: 1310nm va 1550am)

i e PHUGNG PHAP THU VA TIEU CHUAN
Duing kinh trye cudn: = 30 Dudng kinh cép.
Chiéu dai doan cdp kéo thir1a < 100m
-1-2- o s .
Eha ning IEEIC 607841 Thé gian kéo thir duy tri trong 10 phoot
5.1 | chiu hee Tai thir 1ién tyc: trong ing trong leong 1kon cép *
kéo cang 1.5
Chi tigy- Soi khing gdy, vé vo cap khing ran mit, ting suy
i hao: = 0.1 dB. d5 din cua dav khone gua 0.25%.
- Nén cép gira 2 tam thép, mét tam ¢ dinh va
mét tim di déng dai 10cm. BS day go cia tim
thep di dong ldmaﬂg, Smim.
IEC 60794-1.2- | - Miu dai dién co chidu dai do dé lap dt trén
E3 Y.
L - Lyc thu: 2000N trong tmg trong leong cua 1km
55 | Khaning cép vdi cép kéo cong, trong 10 phit.
chiv néa S8 didm thi: 1
- 31 khéng bi gdy, vo cap khdng bi ran mirt, khing
hét bang thép (véi loai cép cd bing thép), ting suy
Chi tigu hao: 0.1 dB; ]
- Vet chiv nén binh thudmg, khing giy nguy hiém
cho céc thanh ohan cia cio
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Bd cao cioa bua: 100cm; trong lwong bua: 1,0ke
IEE;? 60794-1-2- | Py bita 6 dwdng kinh: 25mm
Kha ning 86 diém thir: 25 diém (cach nhau 10cm)
33 chio va - Sgi khdng bi g3y, vo cdp khing i ran mit, khing
dép h& bing thép (vot loal cap oo bang thép), ting suy
Chi tiéu hao: 0,1 dB; )
- Vet chiv dap binh thudng, khong giy nguy hiem
cho cac thanh phin cia cép.
Bién kinh truc uén: < 20D (D= Dudng kinh cip)
IEC 60794-1-2-
Kha ning E6EIL] Goc uﬁn:_:l: 00°; Toc 44 2s/1an; Tai 10kg; Sé chu ke
54 | chin 'L].E-III. 25 chu k}'.
cong - 501 khong bi gy, vo cap khing bi ran mit ting
R suy hao: = (.1 dB; .
Chi ticw: - Vét chiu uén binh thuémg, khéng giy nguy hiém
cho cac thanh phén cia cap.
IEC 60794-1-1- Chiéu Elai thir xodn:= 4m; 50 chu ky: 10 chu ky
E7 Goc xodn: =180%; Tai doc truc 100N
Kha ning — — — - -
53 chiu - 301 khéng bt g8y, vo cap khing bi ran nit, khdng
xoin h bang thép (vdi loai cap co bing thép), ting suy
Chi tidu hao: 20,1 dB; )
- Vet chiu xodn binh thudng, khéng gay nguy hiém
cho cac thanh phin cia cap.
Chu trinh nhiét: 23%C>-30°C 2>+63°C 223°C
- Thiri gian giir nhiét tai “nhiét 437 trong mai chu
Kha ning IEC 60794-1-2- Iy 12 8 giér
' Fl -
3.6 ﬂ“}'}’j:t - Tho gian méi cho k: 24 gid';
- 50 chu loy = 2.
Chi tiéu: Bd téng suv hao: =0,14dB/km.
Chitu dai miu thir: 0,3m mét dau 34 twdc vo cap
IEC 60794-1-2- | xdp =i 80mm +a treo nguwoc trong budng thie, dao
trén d3v kin.
Thids |0 —
57 chay cia Thi gian thr 24 gid; Whigt 46 thi: 60 = 3°C. ]
" | hop chit Chat dién day & méau thir khong bi chay roi xudng
dan day hodc thanh phan cia chat dién day bi o 0 1a <
Chi tieu: 0.05e;
Cac soi gquang & ong loéng gil nguyén i tri, khdng
bi roi.
Khi nine | [EC 60794-1-2- Chidu dai mau: 3m; Chidu cao cét mrde: 1m
58 | chéng |E3 Thoi gian thir 24 giér, & nhiét 45 25 = 2°C.
tham | cpj tigu: Nurdc khéng bi thim qua miu thir.
Eha nang | TCN 68-| Pién ap tdi thigu 12 206VDC hodc 10 KVAC mms vdi
5g | chivdién | 160:1998 tan 36 50--60Hz trong thoi gian 5 phot.
a‘“ﬂ‘i’giﬂg Chi tidu: Vé cap khéng bi danh thing.

3.2.2.5. Cép quang thué bao:
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TT

TIEU CHUAN KY THUAT

Ciu tric diy thué bao

Mt cat ngang cia diy thué bao gquang dém chit

So1 quang
B0
Dav treo
_[ Lap vd ngoai

H: Chiéu cao thin dav; D: Bg rong thin day

Tén Mo ta
S0 s01 quang 3 nhuém man 1Fo/4Fo
Thanh phin gia cwéne b sung Soi thép don © = 0,4mm, ma kém

Day thép ma kém Day thép bén (& = 0.33mmx*7 s01)

Day treo Lép boc Nhia LLDPE

; B¢ day trung binh 0,5 mm = 0,1 mm

Lép vé i ‘\‘J:‘ﬂ ligu : Nhira LLDPE

Pé day trung binh 08mm=+01mm
Kich thwec cﬂ?n;iii;thué bao HxD (2.0 % 0,1)mm x (3,0 = 0,1) mm

(B~

.| Vo cap

Ldp vo ngoai cong phai dwge lam tir vat lieu nhwa LLDPE chat lwong cao, chira
carbon, mau den, chiu duwgce tac dong cia tia cyc tim, chira chat chdéng oxy hoa
(antioxidant) thich hop, khong co kha ning phat trien nim méc trén vé va co kha
nang cach dién (khong dung nhnra tai che).

Vit ligu nhwra LLDPE véu caun phii dap tme-

- T¥ trong (ASTM D 1505) =0.916 g/em?
- Kha ning chiu Ivc kéo cang (ASTM D 638) =16 Mpa
- Bd gidn dai (ASTM D 638) = 500

- Vit ligu nhya LLDPE phai chiu dwge tac dong cua tia UV

Vo ddy thué bao phai bao v& dugc 161 cap khoi nhing tic dong co hoc va nhitng anh
hirong coa méi trrong bén ngoai trong qua trinh cat git, 1ap dit khai thic (mrde,
nhiét 36, hoa chit, cén trime gim nhim )

Vo boc coa day thué bao phai nhan, déng tam, khong co chd ndi, vet ran nit, 16
thing chét lrong phai déng déu (nhn khéng: o6 ghé, 6 x6p. chita bong bong khi, bi
chia tach, co vet phc-nE 1op, khg}ﬂt von cuc), Ifhcmg chira thanh phin kim loai; ph:ﬂ
mém déo, chic chin, tich vo dé dang, khi tich vo khing bi dinh chit sgi quang vao
v6 cap dong thivi phii co d6 day dong nhit, trén toan bo chifu dai cap.

Khi tach day treo ra khoi than diy thué bao khéng lam thay ddi cau tric cia than
day thue bao va anh hwrong tor chat hrong soi quang;

Phin than diy thué bao phai d3m bio khéng bi xoin cong 1am suy hao soi quang
qua giG1 han.

Vo diy thué bao phii bdo v& chic chin duwoc 18i div (soi quang). thép xodn diy
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treo, thép gia cudng trong 13p dat khai thac:
Khi trdc/xé tach dav treo khong dwgc loi thép day treo, thép div gia cuong; ki
twrgic/xe tach bung day dé 1ay soi1 quang, hai m¥a bung day phai dong déu va khong

101 day thép gia curdng.

Danh diu méu sgi: m3 mau coa soi quang tudn theo tiéu chuan TIA/FIA-508-A

Loai diy 1 Mau sgi quang
1Fo NA (maubatky) ]
4Fo 4 m3u bat kv lién ké trong bang mi mau TIA/EIA-5308-A

. | Thong so ki thuat cia s¢i gquang

Bic tinh quang hoc, hinh hoc cia sg1 quang don mot twan thi khuvén nghi ITU-T

G.657A1 va TCVN 8696:2011.

Théng sb ki thudt Don vi Chi tiéu gglfﬂ'ﬂg phap
1550nm | =021
He 56 suy hao dB/km 1400nm| =03 IEC 63;93—1-
1310nm| =035
3.5 tir 1285nm
H& 6 tan sic Ps/nm km dba 13300m IEC 52393_1_
= 18 tai 1550nm =
Hé 56 PMD Ps/kml/2 <02 IEC 63393_1_
Budc séng tan sic vé khong im | 1300<i0=1324 | OO
Dé déc tan sic Ps /nm? km <0.092 IEC 52593-1-
Budc song cit nm iees1260 | PO
Suy hao ubn cong dB <02dBtai | IEC60793-1-
(r=15mm = 10 vong) 1550nm 47
Suy hao uén cong e IEC 60703-1-
(r =10mm * 1 vong) dB =0.7 tai 1550nm e
ding ki ' 8.6=0.4 tai IEC 60793-1-
Enrong kinh tnrong mode um 13100m e
Duong kinh 16p phin xa um 125207 IEC 63;93-1-
f_)i:_r khong tron déu 1ép phan o <1.0 IEC 63?93—1—
A 20
Buong kinh 16p phi ngoai pm 24510 [EC 0TI
Diém suy hao ting 34t bién dB <01 [EC 53593-1-
Stic cing si quang Gpa = (.60 IEC 60793-1-
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| | | 30

Ldp vo 50 cap st dung vat ligu chong anh hwéng cia tia cuc tim (chit acrylate),
ziam thigu tac déng ciia méi tnrdng ngodi.

Ldp vo so cap trwoc khi nhudm mau cé duong kinh danh dinh 13 245pum =10um,
sau khi nhudém mau co duong kinh danh dinh 230pum + 10pm, s1i¥ dung loar muc bén
theo thol gian.

Khi thee hign han nd1, 1op vo s¢ cdp phai co the tach dé dang ra khoi sgi ma khéng
can ding hoa chat va khong gay anh hwéng dén soi

Bic tinh vit Iy, co hoc va mai trvdng cia day thué bao

Day thué bao phai dam bao hoat dong duoi dieu kign maéi trdng nhuy sau:
- D6 am trong d6i; kha ning chiv dwoc 46 Am tir 0% dén 100%

- Kha nang chiu dwge dién ap phong dién ciia vo day thué bao: phai chiu duoc dién
ap t6i thidu 20 KVDC hay 10 EVAC rms ddi véi dién ap xoay chitu 50Hz-60Hz
trong vong 5 phit. Nha san xuit phii chiig minh duoc cip d3 qua phép thir tidu
chuin theo tidu chuan IEC-811ITU-T Rec K25/TCN 68-160:1906.

- Tii trong cho phép 16n nhét khi lip dat 500N

- Tii trong cho phép 16n nhat khi 13m viée 400N

- Kha nang chiu nén = 500N/ 5cm

- Dii nhiét d6 khi lap dit -5°C den +63°C

- Dai nhigt d6 khi lam wiéc -10°C dén +63°C

- Ban kinh uén cong nhé nhat khi 1ap dat 10 D (D = d6 rong thin dav)

- Ban kinh uén cong nho nhit khi lam viee | 20 D (D = @0 rong than day)

Lirc kéo cang, khoang virot va do ving

- Vé1 khoang virgt 13 < 50m w1 d6 vong 13 1%

- Khoang wirot toi da cho phép 13 < 80m vdi d6 véng tir 2% dén 3%

- Luc kéo cang 16n nhat khi thi cong cua cap s¢i quang vao nha thué bao (trong thoi
gian ngin) t61 thiew phai dat S00IN.

- Luc kéo cing cho phép trong qua trinh sir dung phai 16n hon 30% coa Iuc cang 1én
nhat khi thi cong.

Cac phép thi vat I¥, co hoc va moi trwing (tai bwdc song 1310, 1550 va
1490nm)

1.1

IEC 60794-
1-2-E1

Prong kinh truc cudn: = 30D (D = d6 réne than dav)
Chiéu dai mau: 100m; Thir lién fuc: 300N trong 5 phut.
Cap khdng b1 v& vo, so1 khong bi dut, ting suy hao:

< 0,2dB (bwdc song 1310, 1490, 1550nm), 46 din cla
day khéng qua 0.25%

Ehi nang
chiu cang S
: - Chi tiéu:

IEC 60794-
1-2-E3

Chi tiéu

Luc thi: 500 N/30mm x 30mm trong 5 phut

S50 digm thi: 1

Cap khong b1 vo vo, 301 khong by dut, ting suy hao: <
0.2 dB (bwdc song 1310, 1490, 1350nm)

Ehi nang
chiu ép

13

P)6 cao cua bua: 100cm; Trong Irgng bua: 0.3kg; Biu

Ehi ning
chiu va dap

IEC 60794-
1-2-E4

bia co duone kinh: 25mm.

S0 diem thiy: 10 diém cach nhau 10cm, toc dé 2 gidy/1
lan.




66

Cap khong by vo vo, sg1 khong by dirt, ting suy hao: =

ChitEs | 5 4B (budc song 1310, 1490, 1550nm)
EC 60704- Buong kinh truc uén: 20D I;’D_= do rong thin dav)
Ehd nang 1-3-F6 Goc uon: = 900; 56 chu kyv: 25 chu kv
74 |chmw  udn Tai thiy 40N
cong Chi ticu- Cap khong b1 v& vo, sg1 khéng by durt, ting suy hao: <
' 0.2 dB (budc song 1310, 1490 1550nm)
IEC 60794- | Chigu da1 thi¥ xoan: = 2m; s0 chu kv: 10 chu ky
25 Kha néng | 1-2-E7 Goc xoan: £1800; Tai doc truc 40N
~ | chiu xoan Chi ticu Cap khong bi vo vo, so1 khong bi ﬂli't,‘vi: khong b1 ran
nut khi nhin qua kinh phong dai 1én 5 13n.
IEC 60794- | Chu trinh nhiét: +230C — -300C — +600C — +230C
76 Khi nang | 1-2-F1 Thot gian tai méi chu kyv: 24 oid
™| chiu nhigt Chi ti& Bé tang suy hao: < 0,.2dB/km (bwdc song 1310, 1490,
1t1gu -
1550mm)
. . IEC 60794- | Chifu dai mau: 3m; Chiéu cao ot mrdc: Im
77 E&Etﬁﬁ 1-2-F5 Thot gian thir: 24 gio
= Chi tiéu: Nirde khéng bi thim qua mau thiy
Chiéu dai mau: miu thir dai 150m, khéng cat khéi
cudn. . )
) S Tach day treo theo chieu hoong gap khoc voi soi quang
E;‘; cgﬂ‘; Pheptivr 1 s 1 goc 180°, tich doan cip véi chidu dai 13 30 cm.
18 khi  tach Quan doan cap quang da tach day treo 1 vong quanh
4y truc co duong kinh 30mm
- Soi quang khéng bi ton hai khi thao tac tich day treo
Chi tiéu theo moi hirdng. 6 ting suy hao sau khi uon cong 1a
<0.2dB.
Chiéu dat phian mau can thr nghiém Ia 300mm (khong
tinh phan roc vo dé kep day gia cwdng). Roc 02 ddu
div, méi doan khoang 20mm. Thuc hién phép thy bang
) Phep thir cach dung dung cu kep mét dau vao 161 day gia cuong 1
Eiem tra do con dau kaa kep vao 101 day gia cwong 2. Kéo va ghi lat
79| bam chat Iuc kéo ma tai do lam trrgt 16p vo ngoai khoi day gia
cua vo cuong. i i
Day thue bao dwoc coi 1a dat yéu cau néu luc can thist
Chi tidu de lam tnrgt 10p vo ngoal khod div gia cuong phai
khong dugc nhd hon 30 N cho day thugé bao co diy gia
cuyong 13 = 0.4mm.
Kid . Chiéu dai mau thir 1m Thue hién phép thi nhw sau:
em tra do ) e . - . : =
bim  dinh ang ].-:gprcn_dmh day ’E[elu ’t:_uﬁ‘l.-g tri khrcr:mg g,lf.:i'?l mau
710 gita  day | Phép th thir, 53l do dong luc tlrﬂc-'xf: day tﬂ[f:u cap ra khoi ving
freo va bllmg cap '1'3 = ?III'N {{m_lc dich chéng cap bi tw xé khi
bung diy keo trong cac gong dién luc).

(*) Vimg bung cdp: ld phin dév cén lai (ebm phim
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nigea LLDPE bao quanh 2 diy gia cwdng va soi quang)
saqu fhi di fude khoi phim déy treo cdp.

Chi tiéu

Vi Ire 50N phan bung cap khong bi xé'tach ra khér
day treo.

7.11

Yéu ciu vé
d5& chit cia
501 guang
bén trong
bung cap.

Phép thiy

Soi quang dugc dam bao co dd bam chac phi hop bén
trong bung cap (khéng chit qua, khéng long qua) de co
thé x& dich va on dinh bén trong bung cap khi nhiét do
méi tnrong thay d6i (tr miba déng sang mia hé va
ngwoc lai). o

Phrong phap kiém tra va do kiém: cat hai doan day
thué bao co chiya so1 quang co chiéu dai fuong tng Scm
va 20cm; sau do rit soi quang ra khai 2 doan cap do.

Chi tiéu

Yeu cau: )

+ 501 quang co the dwge rit toan bd (khong by dit hodc
trdc vo =01 quang) ra khoi doan diy thué bao dai S5cm
bing dung cu chuyén dung.

+ Sqg1 quang khong the it doge ra khoi doan day thue
bao dai 20cm. )

Neéu sg1 quang khong thé rut duoc ra khoi doan day
thué bac dai 5cm hodc soi quang oo thé rit toan bé
(khong bi dit) ra khoi doan day thug bao dai 20cm thi
khéng dat véu ciu vé dd chit cia sg1 quang trong bung
cap va by loal.

1.12

Eha nang
chin  mai
mon  cia
nhin (chi
in) trén dav
thué bao

Phép thi¥

Xac dinh kha ning chiv mai mon cia nhin (chif in) trén
day thué bao quang.

Cu me mau diy thug bao co in nhin phai dat nam gilra
hai miéng phdt bing len. Miéng phdt phii duoc noim
mrdc hoan toan. Luc 4N phai dwgc dat vao nhan ¢ trén
mau. Mau nay duge chuyén déng tinh tién 55 lan/phit
+ 5 lan/phiit qua mét doan dai 100mm

Chi tiéu

Yéu cau: nhan in trén than day thué bao van phai 1o
rang sau khi két thic toan bé thir nghidm

3.2.2.6. Thiét bj chia ghép tin hiéu quang (Splitter):
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TIEU CHUAN KY THUAT

PHAN SPLITTER

Yéu ciu riéng dii veéi hip phin phf:'ii quang tich hop splitter trong nha

- Vo hop lam bang thép khdng gi'sit son tinh dién co d6 day = Imm, hodc bing nhwa
composite SMC/BMS, nhira ABS/PC/hin hop PC+ABS cé két can dam béo chic chin.

- Trrdng hop vo hép lam héﬂg cac loai nhira trén phai dam bao dap dng khi ning bat lira
UL94-HEB: khéng tr chay khi b ngon lira mdi (nha thiu phii chimg minh bang catalogue va
van ban xac nhan cia don i co chire nang do kiem dde lap).

- Céau trac hop cho phep lap dat treo trén tring.

- Kich thwdc phi hop va oo kém phu kigén dé E’,E.ﬂ trén tromz nha.

Yéu ciu riéng d6i véi hip phin phéi quang tich hop splitter ngoai trid

-Vé hdp dwoc lam hﬁ.ﬂg_ﬂ:lép khéng gi/sdt son tinh dién hofc twong dwong, b 46 bén cao,
45 day = 1.5mm va co ket can dam bao chic chin.

- Céu triic ‘hdp cho phep lap dét treo trén oft ién hodc treo trén twomg. Co thidt ké phi hop
cho viée lap hop cap trén cdt dién tron va ot dién vudng; khi ],ap hip trén cot dién tron: hip
phai tra vimg chic va khing by vénh o hdp, nr hong ga 45 vo hop khi siét dai treo hop trén
cét.

-Ca da‘w- du phu kién dé gan hép trén twdng hodc treo trén cft. Day dai inox cod kich cf (dai
x rong x day) = 1300*20%0.4 mm (phai dam bao xibt giit hip chic chin trén cdt dign co
duing kinh dén 35cm).

-Eich thuge phi h-:rp va kém theo phu kitn 32 = _,aﬂ trén tuwdimgz nha, Cl:rtﬂlDﬂ.E tin/cdt didn hoc.

Yéu cin chung didi v hip phin phm quang tich hop splitter (bao gém ca trong nha va
ngoai iroi)

3.1

Yéu cin veé két can

- Hép dwoc trang bi cira dong mo theo dang ban 1€ va c6 18p khoa an toan, dam bao khing
m dwoe bing tude no vit det hodc hang chia khoa khac loai (khing sir dung khoa chot tam
gidc). Gioc mé cira hdp = 1207, di réng da de dang c:hr:- thao tac thi cone.

- Phii co ma hmuhang hoa uatha.ﬂgﬂ,am dn :l:uat (in chic chin, khéng bong troc kim bi
thamnm:m] v co serial number cila nha sdn xuat dé phue v cong tac bac:-haﬂhsanﬁham

- Phai dwoc thigt ke vi tri luu giir so 40 quan ly thue bao, quan Iy dau ndi va tai liéu hudng
dan dau ndi.

- Phai o logo VNPT trén nip/clra hép (Wha thiu cam ket thye hién man logo va vi tri theo
veu ciu cia CBT).

- Yéu céu ban 1& canh cia hép phai 1am bing thép khing gi‘hop kim dic hodic nhra PA c:hé:c
Irong cao, dam bao chic chin va khong bi ldo hoa. Chot ban le, bulong, de vit bat griir ban le
phai dwoc lam bans thép khang =i

- Cac thanh phén kim loal két ciu nén hop cap va cac phu kién phai dam bao an toan cho
ngwoi khai thac s dung, cu the: tai cac gde, canh meép kim loai khéng nhon, sic bén g&y
nguy hiém triy, dit tay; cdc phu kién nhwa mav, son khéng dé dang bong tréc va bim vio
da khi cb tigp xic (cdm_ nidm).

- Gii¥ cap cai ring lwoc bang thep cho phép =il ca cip dém 1éng va cap dém chat.

- Khoda heuhc-ﬂg hode khod mit tnirde, ﬂc:-ﬂg thot phai dam bao: 1-.]1-:::115 b cac 16i nhur bi 1
sét, ghy chia, gion dé v&; khéng mé& dwoc bing tudc no vit; khing md dwoc bing cich ép
chit canh vao: dé dang ddng mé kchi thao tic trén cdt.

- Trang b1 khoa bao ve chuyén dung, dam bao d6 kin khit, ching b, mroc dam bao dap tng
tiéu chuan IP 54 tro 1én.

Thiét k& theo cau tric module ridng bidt cho cic thanh phin: han ndi soi quang, panel
adapter, s.plltter

& dwrdmg dén riéng biét cho cap quang vao/ra va day thué bac quang kém theo két ciu kep
guir day gia cudng, vong din day va bg phin hru gurﬂﬂg ll;uﬂgrnham dam bac ban kinh cong
td3i thiéu cia soi quang ludn = 30 mm. Cdng cap duoc thiet ke ddm bdo cho phép thre hién
truy nhip s0i quang & gita cap (Mid - Span access).
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B tri vi tri lap dit module splitter riéng bigt, ddm bao khi thi cdng théo lap splitter va
cotmnector khéng anh lnrdngz 1in nhau va anh lrdéne dén module han ndéi so1 quane,

- Khzy ODF rigng khing gin tich hop phia sau khay nhwa panel zoay cal dé d thi cong va
khéng anh hirong cac hdng uplink khi thi cdng diy thué bao.

- P2 bing nhira hodc thép son tinh dign nhur vé hép cho phép théo lip thay vé khéng gisn
doan dich v,

- D61 v hop vo 1am bang thép I:hu:nﬂg gl, ‘st som tinh dign-

o Chat legng son tinh dign yéu cau dap u'ﬂg téi thidu 5 ndm trong didu kidn ty nhién,
Lkhéng bi va cham lam hur hai. trdy xrde 1dp son tinh dign. (Nha thau phai cung cip
tai ligu quy trinh son tinh dién kém theo cac hinh anh de clurng minh) )

oHép cb mai, mai dwoe han chit vac vo hdp (khong dung phwong an lam migng t6n
ghép lén).

o Biét dai hip ha.ﬂg 2 miéng =it cho phép gin duoc ci 18n cdt va trén tuimg, phai thing
hang khing bi x5 léch, nghiéng. .

o Canh cira dwoc dap vodt khing méi han n6i, dam béo chic chin va khing bi 130 hoa,
¢t 3 18 thoat mede tai phandap day canh.

o Tat c céac &c vit phia trong phai dwoe ma kém chat Irong cao hodc thép khins gi.

oHép co thiét ké thudn tidn cho vidc thay theé vo hdp (khi bi hr héng do o sét, va
d3p...) ma khing phai thao d& cap/ddy thué bao quang lam anh hwdng dén cac thué
bao dang =i dung dich v

oHop phai co diem dau ndi dat (dwai day hop va bén trong hdp) thuin tién cho viec
thao tic diu ttep dt kchi thi céng. Phantha.n hép va canh cira hép phai dwroe d4u ndi
henthﬂﬂtrtlep ﬂatbaﬂ,c_r day d-ELtl oo tigt dién day t1 thidu 13 2. 5mm?

Ap dung cho c]lﬂng]nai Hap Splitterl6/splitterd in, out

- Dung chung 1 mau hép. Kich thwdc than hop (cac*rgng*sau)=(380*230%120) = 3%,

- Panel xoay ba.uﬂ kim loai véi 6 rinh dé lip adapter -[tm da 24 dapter). Adapter lap cheo 1
goc de ﬂ:I.LIEIJ‘J. tién thi cdne.

3.2 |Khay han ndiva 56 hegng adapter, diy nii quang:
EKhay han lam bang ninra tong hc:rp chat lwong cao, bén nhe va chﬁng 13 héa. Dung leong
t61 thidn 12 méi han ﬂhietkha} va cho phép I trif soi quang véi chidu dai > 1200mm véi
ban kinh uén cong cia so1 quang dam bao = 30 mm (Co TLET chung minh -iag mne).
S luong khay han dam bao dap img véu can han ndi cdp vao + cap ra dau néi véi Cl.‘.rﬂg ra
cia splitter.
Yéu cau (ip dung cho ci hép Indoor va Outdoor) nhir sau: ) ) )
+ Déi véi hép Splitter 116 phdi bdo ddm cho phép ham nii 161 thidu 24 méi hén (24 éng co
rhiét kém theo).
Connector phai dwoc lap dat nghiéng tir 30% den 457 hodc ném ngang dam bao tranh phat xa
tre tiép tia laser vao métﬂ,g:um El.rd]]ﬂE’,
Su:l llrcqg adapter bang =& lwong cong vao + cong ra cia splitter; S lwong day néi guang
ha.ng 5o legng cong vao + ’r‘i[su hegng cong ra) cua splitter (Vi du Hop phin phm quang
tich hop =plitter 1:32 thi 56 Iromg =6 hwong diy ndi quang 1a: 1 + 22(32) = 17 z01, adapter 1a:
1+32=733¢di).
Cac diu ndi connector va adapter quang phai cé mit ddy dé ching bui ban.
Buoc b tri thudn loi cho viéc dau ndi connector; co nhin danh =4 giop cho viéc quan Iy cac
dau ndi quans.

3.3 | Connector + Adapter

Chuén dédu ndi: SCUPC hodc SC/APC

Suy hao tiép xic (Insertion Loss): =03 dB

Suy hao phén xa (Return Loss): = 55 dB (SC/UPCY)), = 60 dB (SC/APC)

Puong kinh fermle: 2.5 mm £ (.00] mm

Boan tiép xic ferule: 10 mm = 25 mm

B3 chiv luc thweng xuyén: = 100 N
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B bén vai s6 1an thao ldp: = 500 1in

Nhiét 46 cng tac: tir -10°C = + 63°C

D3 am téi da: 95 %

34

Day néi guang.

Sir dung s01 quang dom mode tuan thi theo tigu chuan ITU-T G.651D vo1 connector chuan
d4u ndi SC/UPC hoic SC/APC loai don mode. Dy ndi quang cd dwong kinh sgi: 900um =
50um; chiéu dai diy ndi quang 1,5m. Dév néi quang di kém dwoc md hoa theo ludt mau
EIATIA-398, dam bao thuan tién khi han ndi v Cap quang.

Splitter.

4.1

Cdng nzhé ché tao: St dung congz nghe PLC (planar lightwave circuit technology)

42

Buoc song hoat donz: T 1260 am dén 1625 om.

Phan biét theo v tri lﬁp d&t:

Module SPhtter \-Ic:du]eEphtter lap dat tai vi tri rieng biét trong céc hop cap; cac dau/vao
ra duoc gin sin day ndi quang véi connector loai SC/UPC hodc SC/APC. Day néi quang tai
céc d3u vaora sir dung soi quang don mode tudn tha ITU-T G.652D hodc G.637A; co ciu
troc dém chét (tight buffered fibers) dwdmg kinh 1a 900pm = 50um hodc 2000um = S0um
dwge mé hoa theo man =01 quang hodc gin nhin danh scthlrh:phuh-::rp'l.m cong vao ra cia
splitter; Chiéu dai soi quang = 1. 2m. vo ngoat la nhira PVC hode LSZH.

Naked Splitter (splitter lap dat trong 1-.]1&:,: hﬂ.ﬂ::l MNaked Splitter co kich thwdc nhd gon, phi
hop 42 lap trong khay han cia tihip/ming xéng. Soi quang tai cic dau vao/ra 13 soi quang
don mode tudn thi ITU-T G.632D hodc G637TA va dwoe nhndm man theo ETATIA-398
Trong trrime hop nay =i dung soi quang vai 16p bao vé so cip hode soi quang bing det.

Thing 56 tieu chuin k¥ thuit caa Splitter trong vimg bwdc séng lam viéc 1260nm dén
1625nm.

Splitter 1:4

Suy hao xen (Ingertion loas -IL): < 7.6dB

Suy hao phan xa (Beturn loss -RELY): = 535 dB (khong tinh connector)

B dong déu vé gid tri suy hao (Uniformity): =1,0dB

Suy hao phu thude phan cwc (Polarization dependent loss-PDL): <0 2dB (khong tinh
cofmector).

Suy hao xen dau gin (Directivity) = 53 dB: (khdng tinh connector)

Loai soi quang : Pon mode (SM) tugn tha ITU-T G.637TAG.652D

Nhiét d6 céng tic - -10°C + 635°C

D3 dmtdida: 93 %

452

Splitter 1:16

Suy hao xen (Insertion loss -IL): < 14 5dB

Sy hao phan xa (Return loss -RL): = 35 dB (khong tinh connector)

B4 dong déu vé gia tri suy hao (Uniformity): <1,7dB

Suy hao phu thmde phan cwe (Polarization dependent loss-PDL): <0,3dB (khing tinh
cotmector].

Suy hao xen dau gin (Directivity) = 55 dB: (khéng tinh connector)

Loai soi quang : Bon mode (SA) tugn tha ITU-T G.637AG.652D

Nhiét d6 cénge tic - -10°C + 630C

D6 am tdi da - 935 %

Cic phép thir vé méi trweimg cho Spliter.

Thir kha néng chiu rung (Vibration) theo IEC 61300-2-1 (Cé TLKT chimg minh dép tmg).

Thir khé nang chiv thay d6i nhiét d5 (Temperature cycling) theo IEC 61300-2-22, khodng
nhiét tir -10° C' dén +65° C (C6 TLET chitmg minh dip tng).

Mgam trong mrde (water immerzion): nhidt 36 33° C +43° C_ PH 3.5, Thi gian 5 ngay; thay
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do1 suy hao <02
Phun nde mudi (salt spray): phun mede 3% NaCl, sau 86 duy tri nhiét 38 63° C =43°C,
5.4 | Thit gian 3 ngay; thay 461 suy hao <0.2 dB
6 | Cac phép thi¥ cho hip Splitter
Cic yéu ciu co Iy va bai do thi _ _
Nhi thau phai 6 TLKT chimg minh hofc cam két dp img, nha thau s& phai tham gia kiém
tra, thir nehidém thiee té kchi ¢ véu cdn cia bén mad than
Thir va cham {_I\"[D ta ta1 L13/2003 Annex B. B1.4 Impact, nhwr ming sdng treo):
- Tiéuw chudn quéc té: IEC 61300-2-12 Method B.
- Didu kién: Dung co thir: Qua cin thép; Khdi lrongz: 1k
- Chiéu cac:tbami 1 m;
- Whiét 45 kiBm tra: nhiét 45 phong; )
- Witri: Tai be mit hdp cap theo cac goc 0°, 907, 1307, 270° xung quanh troc dai nhat;
-Séva cham: 1 cho moi vi tri.
- Dénh gid: Quan =it bing mit thuémg khéng phit hién cdc hu, v, tich i cia vé hép va
cac thanh phan khac bén trong hop cap.
Kha ning chin tic ding nwic mudi d6i vo kim loai son tinh dién-salt spray (IS ta tai
ITU-T L70:2007, trang 20, Climatic tests):
- Tign chuin quéc t&: b-IEC 60068-2-11; IEC 60068-2-11 Test Ka.
- Biéu kign: Phun 180 bén ngoai vo hip dlmg dich mrdc clora 3% NaCl;
- Nhigét 35 th {—35 =2 C
- Thad gian: 5 ngay.
- Bzanh E:La Quan =it hang mit thuc'ﬂg Ln'p phid ﬂgna:l khing bi bong troc hode mit ran,
khéng co dau hidu $n mén 16p vo nzoai kim loai va cdc chi tist kim loai bén trong vo hép do
dién hoa.
Kiém tra kha ning chin rung ding: ) o
- Tuén theo phép thir [EC 61300-2-1 va [EC 60068-2-6 vdi tin 36 rung bién d6i tir 5 —
500H=.
- Bo thay dbi suy hao trede va sao khi do kiém theo phwrong phap IEC 61300-3-3. Method
1: Qiauﬂc:-: quang dwroc coi 12 mat thanh phin dé do kiém).
Kiém tra 45 kin:
- Theo tiéu chuan IEC 60329,
- Phurong phip k.tem tra:
Bt hop trén mit dat tai vi tri ha.ﬂg phaﬂ:,, déng kin cira hip. )
Sir dung vt nuede of duedng kinh trong 1a 6.3 mm & khoang cach 2.5 m d8n 3 m xit vao i &
soc nghigns 600 ] )
Thii gian thi: 1 phist cho 1 m? bé mét hip, tong thai gian khéng qua 3 phit.
- Yéu céu: khong co mrde trong hop.

3.2.3. Nguyén tdic té chizc mgng phan phéi cap quang FTTx - GPON:
3.2.3.1. Céc s¢ cir té chizc mang phan phoi cap quang (ODN):

Mang phan phdi cap quang FTTx phai ¢am bao thuan loi trong quan Iy, van
hanh va khai thac; dung luong mang truy nhap quang phai dap tng nhu cau két
ndi bang rong FTTx - PON cho céc Khéch hang tai moc thoi gian da dinh, sin
sang mo rong va dam bao hiéu qua dau tu. Do vay, to chirc mang phan phdi cép

quang phai dya trén cac so cir sau:

- CAu tric mang chuyén mach caa VNPT Hai Phong va phan viing phuc vu

cuia C4c tong dai, cac CES va cac thiét bj OLT.
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- Phu thudc vao mat d6 dan cu cua tirng ving, toc do ting truéng thué bao
bang rong hang nim, dic biét 1a cac dich vu yéu cau bang thong rong nhu truy
nhap Internet toc d6 cao, IpTV, Triple Play, HDTV,...

- Quy hoach phét trién cac khu d6 thi méi, cac trung tam thuong mai, khu
cong nghiép, khu céng nghé cao.

- Hiéu qua kinh té trong viéc dau tu xay dung va bao tri khai thac mang.
Pam bao mang cap quang sau khi dau tu phai c6 kha ning dap tng duoc nhu cau
cho 10 nam.

3.2.3.2. Nguyén tac phei cap:

- Tong chiéu dai tuyén cap quang tr OLT dén ONU/ONT khéng qué 20
km.

- Trén mot tuyén két ndi tir OLT dén ONU/ONT chi lap dat toi da 2 cap
Splitter, dam bao tong sb thué bao két ndi téi cong PON trén OLT < 64.

- Str dung cép quang loai SM, dap tng cac tiéu chuan ky thuat tai ITU-T
G.652D, cap quang thué bao (Optical Drop Wire) phai tuan thu cac tiéu chuan ky
thuat tai khuyén nghi cua ITU-T G.657A/B.

- Cép chinh (Feeder Cable): kéo tir tong dai Host c6 dung luong 96 Fo; tir
tong dai vé tinh co dung luong 96 Fo hoic 48 Fo tuy thudc vao nhu cau thuc té

tai tirng khu vuc, uu tién str dung cap quang dung luong 96 Fo.

Hinh 3-8: Cdu trlc cap quang 96Fo va 48Fo
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- Biém phan phéi cap quang (DP-Distribution Point): tuy thudc timg trudng
hop cu thé c6 thé lva chon ming séng (Closure) hoic ti phan phéi (FDT-Fiber
Distribution Terminal) dé phan phéi va ré nhanh cép véi dau vao la cép chinh,
dau ra 1a cac cap phdi. Cu thé nhu sau:

+ Néu DP chi c6 chitc nang phan phdi, r& nhanh cép va lap dat Splitter dung
luong nho (Splitter loai 1:2, 1:4 hoic 1:8): sir dung ming song dit ngam trong bé

cap hoac treo trén cot tuy thuoc vao vi tri, dia hinh.

Hinh 3-9: Hinh dnh mdng xdng quang ngam
+ Néu DP bao gom ca chirc nang phan phdi, r& nhanh cap va lap dat Splitter
c6 dung lugng 16n (Splitter loai 1:16, 1:32 va 1:64): sir dung ta phan phdi (FDT)
lap dit trén bé hoic treo trén cot thdng tin tuy thudc vao vi tri, dia hinh.

Cap ra

(" Cc-TDTHGD1FD4_FO5 |

Két cudi

52-TDTHGO1FD4

Cap vao

(" c-TDTHFD5_FO4 )

o

Hinh 3-10: Gidn do phoi cép trong Splitter cdp 2 logi 1:16
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- Cap nhanh (Distribution Cable): duoc kéo tir diém phan phdi, r& nhanh
cap (DP) dén cac diém truy nhap mang (AP-Access Point). Cap quang nhanh c6
dung luong 24 Fo va 48 Fo, truong hop dac biét tai cac khu vuc ngoai thanh cé

thé str dung cap quang dung luong 12 Fo.

- biém truy nhap (AP-Access Point) 1a diém két cudi cua cap quang
nhanh/diém xuét phat cua cap quang thué bao. C6 thé sir dung ming song hoic

hop cap dé két cudi cap.

- Day thué bao quang (Optical Drop Wire): duoc kéo tir diém truy nhap
(AP) hoic ti phan phéi (FDT) dén hop két cudi dit tai nha thué bao (ATB-Access
Terminal Box/Outlet). Day thué bao quang c6 dung luong 2 Fo, 4 Fo. Mot sb
treong hop dac biét, véi cac Khach hang nhu Van phong, Nha may, Trung tm
Thuong mai, tram BTS,... c6 thé st dung cap quang thué bao c6 dung luong 8
Fo/12 Fo.

3.2.3.3. Luza chon Splitter va cac gidi phap lap dat:

Can ctr s6 lugng thué bao du béo, vi tri lap dit dé lya chon chung loai, dung
lwong va giai phéap lap dat pht hop. Trén mot tuyén két ndi tir OLT dat tai tong
dai dén ONU/ONT dit tai Khach hang c6 thé lap dat toi da 2 cap Splitter sao cho
tong sé thué bao két ni tai cong PON tai OLT < 64 thué bao (ddi véi cong nghé
GPON) va < 32 thué bao (d6i vai cdng nghé GE-PON).
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Hinh 3-11: Hinh anh trién khai thic té mang GPON
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* Giai phap lap dat Splitter 1 cap:

Fikx=r distriboation

oLT .
terminsl e H‘H""'h-___ T e,

Hinh 3-12: Cdu trdc lap dat Splitter 1 cdp

- Lap dat Splitter 1 cap khi tai khu vuc lap dit c6 sé thué bao du bao nhu
sau: [32 < S luong thué bao du bao < 64] néu trién khai theo cong nghé GPON
hoac [16 < Sé luong thué bao dy bao < 32] néu trién khai theo cong nghé GE-
PON. Vi giai phap nay, cdng suat quang chi bi chia tach mot lan, tat ca cac dich
vu ciia Khach hang duoc truyén tai thdng qua duy nhat mot Splitter.

- Lya chon chuang loai va dung lugng Splitter.

+ Dung luong 1:64 (d6i vai GPON) hoac 1:32 (ddi voi GE-PON).

+ CAu tric module, kém day nhay quang gan san Connector loai SC/UPC.

+ Splitter dugc lap dat trong ta FDT va trong phong KT cua toa nha cao
tang.

- Tong suy hao duong truyén tir OLT dén ONU/ONT dam bao < 28 dB.

* Giai phap lap dat Splitter 2 cap:

- Giai phap nay c6 nhiéu uu diém, hé sb suy hao nho, thuan lgi trong viéc
kiém tra va bao dudng mang cap quang, cau hinh cép quang linh hoat va c6 thé
trién khai trong khu vuc rong nhu khu thuong mai ciing nhu khu vyc thué bao
khdng tap trung. VV6i giai phap nay, cdng suat quang bi chia tach hai lan, tat ca

cac dich vu ciia Khach hang duoc truyén tai thong qua hai cap Splitter.
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- Tuy thudc vao sé luong thué bao tai mdi khu vue, dic diém dia hinh dé
lya chon ciu tric, dung lwong va chung loai Splitter phti hop sao cho téng s6 thué
bao/cong PON trén OLT < 64 thué bao (d6i voi GPON) hoic < 32 thué bao (ddi

v6i GE-PON). Thong thuong, cac cap Splitter dugc lya chon nhu sau:

Hinh 3-13: Cdu trdc lap dat Splitter 2 cdp

+ Splitter cap 1 c6 dung luong: 1:2; 1:4; 1:8.

Hinh 3-14: Hinh anh thyc té Splitter cap 1 logi 1:4

+ Splitter cAp 2 c6 dung luong twong Gng: 1:32; 1:16; 1:8 kém day nhay
quang gan sian Connector loai SC/UPC.

Hinh 3-15: Hinh anh thyc té hgp Splitter cdp 2 logi 1:16
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+ Splitter cap 1 lap dit tai diém DP 1a ming séng, splitter cap 2 phai dugc
lip dat tai diém tap trung nhiéu thué bao. Truong hop ca Splitter cap 1 (loai 1:2;
1:4; 1:8) va 1 Splitter cap 2 twong tng (loai 1:32; 1:16; 1:8) dat cing tai vj tri thi
lya chon DP la tu FDT. Splitter cap 1 duogc két ndi véi Splitter cdp 2 bang moi
han nhiét dé giam bot suy hao trén dudng truyén.

Vi du: Splitter cdp 12 logi 1:2 thi Splitter cdp 2 1a logi 1:32; hodc néu
Splitter cap 1 14 logi 1:4 thi Splitter cdp 2 1 logi 1:16.
3.3. Céc giai phap cho mang FTTH:

3.3.1. Trién khai FTTH tai cdc toa chung cw c¢é mdt dé dan sé cao, cac
toa nha van phong:

Déi véi cac tod nha cao ting cd mat do thué bao 16n, co thé trién khai mang
FTTH theo céc ciu tric sau:

* Cau tric Splitter 1 cap: ap dung ddi voi cac tod nha ¢ sb thué bao <
64.

+ Truong hop 1: Splitter s& dugc lap dat tai ting ham (phong k¥ thuat). Day
thué bao quang s& duoc kéo truc tiép tir Splitter dén ATB/Outlet tai nha Khach
hang. Phu hop cho viéc trién khai tai cac tda nha thap tang, cac toa nha chua trién

khai mang cap quang noi bo.

Drop cable —

Rack mounted splitterunit ||

Splitter \\ A ll

Distribétibnoptical cable - §
-~ E in
-

\
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Hinh 3-16: Cdu truc lap dat Splitter 1 cdp dang 1
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+ Trudng hop 2: Splitter lap dit tai tang ham (phong KT). Trién khai cap
nhanh dau ndi tir Splitter dén cac hop cap (AP) dit tai cac ting, day thué bao
quang duoc kéo tir cac hop cap dén ATB dat tai nha Khach hang. Cau trdc nay
phU hop véi cac toa nha cd mat d6 thué bao thap va thuan tién cho viéc trién khai
cung cap dich vu, sira chira cling nhu bao dudng mang ludi, 4p dung tai cac toa
nha do VNPT Ha Noi cung cap dich vu vién thdng va xay dung mang noi bo,

mang ddy thué bao cap dong, cap quang.

Dropeable

Fibar divisipn box

Splitter
Nx(1-64)

Rack mounted solitterumgt

Distributionoplicalcable

Hinh 3-17: Cdu truc lap dat Splitter 1 cdp dang 2

* Cau truc Splitter 2 cap: splitter cap 1 dat tai ting ham (phong KT) va
dugc dau ndi vai splitter cap 2 théng qua mang céap phu trién khai I&n cac tang.
Cap quang thué bao s& dugc kéo tir Splitter cip 2 dén ATB dat tai nha Khach
hang. Cu trac nay dugc trién khai tai cac tod nha cao tang c6 dung luong thué
bao twong (g c4c cau tric dau ndi spliter 1:2 + 1:32, 1:4 + 1:16, 1:8 + 1:8.
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Hinh 3-18: Cdu truc lap dat Splitter 2 cap

Hinh 19: Gidn do phoi cép thuc té Splitter 2 cap
3.3.2. Trién khai FTTX tai cdc khu dé thi tgp trung nhiéu toa nha cao
tang:
Tai cac khu do thi moi, thuong tap trung nhiéu toa chung cu cao tang. Ngoai
viéc trién khai mang cap ddng cung cip cac dich vu POTS, ADSL sé& phai trién

khai d6ng thoi mang FTTx dé cung cap céc dich vu bang rong, chat luong cao toi
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cac Khach hang c6 nhu cau. Truong hop ndy, cé thé trién khai theo 3 phuong

thie: FTTC, FTTB va FTTH. Tuy thudc vao mit bang lip dit, kha ning trién khai
dé lya chon phuong thic phi hop; wu tién trién khai theo phwong thic FTTH,
FTTB. Phuong thirc FTTC chi trién khai khi khdng c6 vi tri ldp dat thiét bi ONU

trong cac toa nha.

* Phwong thiec FTTC: trién khai cap quang téi gan cum thué bao va lap
dit thiét bi MSAN/IP-DSLAM/MDU, cho phép cung cap cac dich vu cho mot
cum thué bao véi ban kinh cap dong tinh tir MSAN/IP-DSLAM/MDU dén Khach
hang thong thuong tir khoang 500 m dén 1.500 m dé dam bao bang thong, chét

luong dich vu.

* Phwong thicc FTTB: trién khai cap quang t&i ting ham (phong KT) cua
tda nha va lap diat ONU lién ké véi tu cap dong dé cung cap cac két ndi VDSL2
tgi Khach hang théng qua mang cap dong, dung luong thué bao twong tng s6 port
VDSL2 cua ONU.

* Phwong thic FTTH: ¢6 thé trién khai theo 2 giai phap:

+ Lap dat Splitter 1 cap: Splitter duoc lp dat tai diém FDT. FDT dat tai vi
tri thich hop dé phan phdi/ré nhanh cap dén céac tda nha. Ap dung tai cac khu do
thi c6 mat do cac toa nha cao tang tap trung, nam lién ké& nhau, tong sé thué bao

c6 nhu cau str dung cac dich vu FTTH < 64.

=7 =1 =1 ~

o aion =77 =" =07

Hinh 3-20: Cadu trdc lap dat Splitter 1 cdp
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+ Hoac lap dat Splitter theo 2 cap: Splitter cip 1 dit tai FDT va splitter cap
2 s& dit tai tung toa nha. Ap dung tai cac khu d6 thi c6 mat do cac toa nha cao
tang tap trung, nam lién ké nhau va c6 dung luong thué bao twong ng cac cau
trac dau ndi spliter 1:2 + 1:32, 1:4 + 1:16, 1:8 + 1:8.
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Hinh 3-21: Cdu trdc lap dat Splitter 2 cdp
3.3.3. Trién khai FTTH tgi cac khu biét the, nha lién keé:

Ty thudc vao mat do thué bao va niang luc hé thong cng bé tai ting khu

vuc, ¢6 thé lya chon c4c cau tric mang sau.

* Cau tric Splitter 1 cap: ap dung cho céc khu vuc c6 mat do thué bao
tap trung va hé thdng céng bé dam bao ning lyc. Day thué bao quang cé thé lap

dat ngam trong hé théng cdng bé/ganivo hoic treo trén hé théng cot.

\”I Division Box \ﬁp wire
Closure i |

Optical Cable ‘/FI'Lh ‘/\rL. ‘/rrl /rl‘

Hinh 3-22: Cdu truc Splitter 1 cap
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* Céu tric Splitter 2 cap: ap dung cho cac khu vuc c6 mat do thué bao
phan tan, hé théng cng bé dam bao ning luc kéo cap. Day thué bao quang co thé

lip dat ngam trong hé théng cong bé/ganivo hoic treo trén hé thdng cot.

AN

f Y " A e
i
l
Clozure ' i

Optical Cable FDT /\]‘L
Level 1- Splitter e o . T 3 o -

Hinh 3-23: Cdu truc Splitter 2 cap
3.4. Céach thuc két cudi day thué bao quang (Optical Drop Wire) tai nha
Khéch hang:
* Tai cac khu nha riéng 1¢, lién ké va bigt tha:
+ Str dung day thué bao quang dung lugng 2 Fo, kéo tur Splitter hoac tur hop
cap (AP) dat ngoai troi theo hé théng cdng bé/ganivo hoic hé thong cot téi hop
két cudi (ATB/Outlet) dat tai nha thué bao.

+ DAy thué bao quang sir dung loai c6 cau tric ng dém long (Loose Buffer
Tube).

+ Hop ATB/Outlet dat trong nha thué bao, cach mit san khoang 30 cm dén
40 cm va dugC gan trén tudng.

+ Day thué bao quang phai duoc ludn trong éng gen nhwa, dam bao béan
kinh uén cong va duoc két néi véi day pigtail lap trong hop ATB/Outlet bang han
nhiét hodc gan ludn day thué bao quang vai dau néi connector.

+ Thiét bj ONT duoc két néi téi hop két cudi ATB/Outlet bang day nhay
quang Patch cord.

* Tai cc toa nha cao tang, vin phong:
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+ Str dung day thué bao quang Indoor loai 2 Fo kéo tir Splitter hoac tur hop
cap (AP) dat tai phong k§y thuat hoac hanh lang toa nha theo hé théng gen nhya
chén ngam trong tudng hoic gan noi tdi hop ATB/Outlet dat tai vi tri lap dat thiét
bi cua Khach hang (ddi véi cac tda nha do VNPT trién khai xay dung ha ting
mang vién thong s& lap dat hop ATB/Outlet tai phong khach cua mdi cin ho).

+ Hop ATB/Outlet duoc gan trén tuong, cach san nha khoang 30 cm dén
40 cm. Day thué bao quang dugc két ndi voi day ndi quang (pigtail) 14p trong hop
ATB/Outlet biang han nhiét hoic gan ludn day thué bao quang véi dau ndi

connector.

+ Thiét bi ONT duoc két néi téi hop két cudi ATB/Outlet bang day nhay
quang (Patch cord).

+ Day thué bao quang lap dat tai cac tda nha cao tang: sir dung loai Indoor
Cable c6 cau tric dng dém chat (Tight Buffer Tube) nham dam bao do linh hoat

va suy hao do ban kinh udn cong 1a nho nhat.

Gen nlora

aa,

Drop cable
Confignre with pigtail + e ——
mechanical sphicer or bmldin FA .

ATB Patch cord

ONT

\7/’

Hinh 3-24: Ldp dat day thué bao quang tei nha Khach hang.
3.5. Tinh toan suy hao duong truyén:
Dé dam bao tdc do, bang thong thi khoang cach tir OLT - dit tai nha tram
cia VNPT Ha Noi dén ONU/ONT - dat tai nha Khach hang va suy hao duong
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truyén phai dap tng céc yéu cau caa cdong nghé GPON (ITU-T G984.2), cu thé

nhu sau:

- Khoang cach téi da tir OLT dén ONT/ONU: < 20 km.

- Suy hao dudng truyén tir OLT dén ONT/ONU: < 28dB.

Nhu vay, khoang cach va suy hao duong truyén 1a 2 tham sé can phai tinh

toan khi dé xuat va thiét ké mang FTTx-GPON. Suy hao cdng suat quang lién

quan dén chang loai Splitter, s6 lwong diém ndi (mdi han, connector) va chiéu dai

cap quang tir OLT dén ONT/ONU. Tong suy hao trén duong truyén dan quang

bao gom: suy hao ciia cap quang, suy hao caa cac diém néi, suy hao caa splitter.

3.5.1. Cdc dbi twong gay suy hao:
- SFP.
- Day nhay tir SFP t6i khay ODF quang.
- Khay ODF.
- Cép quang géc.
- Ta, hop quang ODN.
- Mang x0ng quang.
- Cap quang nhéanh.
- Splitter cap 1.
- Splitter cap 2.
- Ta, hop quang chua splitter.

3.5.2. C4c tham sé suy hao:

Name Type Atteﬁl:/:tri%?we(d B)
M&i ndi co khi (Mechanical splicing) <0,2dB
Connection point | Méi han nhiét (Fusion splicing) <0,1 dB
Connector SC/UPC <0,3dB
Optical Splitter 1:2 <3,5dB
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1:4 <7,5dB
1:8 <10,5dB
1:16 <13,5dB
1:32 <17dB
1:64 <20,5 dB
Optical fiber 1310 nm (1 km) <0,35dB
(G.652D) 1550 nm (1 km) <021 dB
Optical fiber 1310 nm (1 km) <0,38 dB
(G.657A/B) 1550 nm (1 km) <0,25dB

3.5.3. ConNg thikc tinh suy hao trén dwong truyén quang:

Suy hao trén duong truyén cap quang = L*a + n1*b + n2*c + n3*d + e +
f (dB) <28 dB.

Trong do:
- a: suy hao trung binh cua soi quang trén 1 km (dB/km).

- L: tong chiéu dai tuyén cap quang (km) khdng bao gom suy hao cua

day pigtail va patch cord.
- b: suy hao tai méi han nhiét (dB).
- nl: sb lugng méi han nhiét.
- ¢: suy hao tai mdi néi co khi (dB).
- n2: s6 lugng mdi ndi co khi.
- n3: suy hao tai connector (dB).
- d: s lugng connector.

- e: suy hao tai splitter (dB). Truong hop duong truyén cd 2 cap

Splitter e s& I tong suy hao cua 2 loai Splitter.
- f: suy hao du phong (dB), thong thuong duoc tinh 1a 3dB.

Trong qué trinh thiét ké mang FTTx-GPON, can phai tinh toan suy hao
cOng suat quang trén toan tuyén tir tram OLT dén vi tri lap dat ONU/ONT xa nhat
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theo du kién (truong hop chua lap dat cap quang thué bao c6 thé du kién chiéu
dai cap quang thué bao khoang 500 m) nham dap tng cac théng sé ky thuat cua
mang ODN.

Vi du: Tinh téng suy hao quang trén dudng truyén c6 2 cap Splitter Véi
téng chiéu dai cap quang nhu sau:

- Tong chiéu dai cap quang chinh + phu: 2,5 km.
- Chiéu dai cap quang thué bao: 0,5 km.

ODF AP

(ODF tap trung) FDT (ODF Outdoor)
(Outdoor ODF)
ATB
MS Splitter céip 1 (1:2) MS Splitter cAp 2 (1:32) (Outlet) ONT

o = & $ Tt

Patch Cord Pigtail 1 — Thus bao Cord
Cip ge _ Cip phéi _ |
|
I |
e Mang FTTx - PON (ODN) -

h

I3 - Connector
© - Mbi han nhiét
o - Méi han co khi

Hinh 3-15: So dé ddu noi tuyén quang tir OLT dén ONT

Y suy hao trén duong truyén = 2,5%0,35 + 0,5%0,38 + 6*0,1 + 0,2 + 14*0,3
+3,5+17+3=26dB <28 dB.

Nhu vdy, suy hao trén duong truyén trén dam bao chi tiéu ki thuat yéu cau.

- OLT Lach Tray = 0,3+(5x0,4):1000 + 0,3 = 0,602dB.

- ODF Lach Tray = (5x0,4):1000 + 0,1 = 0,102dB.

- Chiu dai cap quang C-LTRAOL = (800x0,4):1000 = 0,32dB.

- Mang xang MO1-LTRAO1 = 0,1dB.

- Chidu d&i cap quang C-LTRAO1_A01 = (500x0,4):1000 = 0,2dB.
- T quang T-LTRAO1AQ1 = 0,1+(1,5x0,4}:1000+0,3 = 0,4006dB.
Viy suy hao tai ti quang T-LTRA01A0L dwo'c gan la: 1,7246dB.

- Suy hao d&n ti T-LTRAO1AO1 = 1,7246dB.
- Chiu dai cap quang C-LTRAO1_C04 = (5x0,4):1000) = 0,002dB.

- T quang chi¥a splitter 1:4 S2(01}-LTRAO1C04 = 0,1+7,5 = 7,6dB.
- Chiu dai c4p quang C-LTRAD1C04_CO1 = (60%0,4):1000 =
0,24dB.

- Hp quang splitter cdp 2 S2-LTRAOLCO1 = 0,1+13,540,3 =
13,9dB.

Viy suy hao tai hdp quang splitter cdp 2 52-LTRA01CO1 durgc
gan la: 23,4666dB.

Hinh 3-15: Suy hao thyc té trén tuyén tai cac vi tri
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3.5.4. Quy dinh vé chiéu dai cap quang va sé lwong mdng séng diu noi
thang trén tuyén cap quang tie OLT dén ONT/ONU:

Véi cac tham s6 suy hao nhu trén, khi thiét ké mang FTTX-GPON can phai

xem xét, lya chon chiéu dai tuyén cép quang va sé lugng cac méi han, néi cho

phép nham dam bao chat luong cé4c dich vu bang rong cung cap cho Khéch hang.

Gia str chiéu dai tbi da day thué bao quang tir diém AP toi Khach hang 1a

1.000 m; st dung 2 cap Splitter (1:2+1:32). Tong suy hao qua 2 cap Splitter, suy
hao qua cac connector tai diém ODF, DP, AP va ATB la: 3,5 + 17 + 0,38 + 12*0,3
= 24,5 dB. Nhu vay, tong suy hao cho phép con lai trén toan tuyén cap quang

chinh, nhanh va mang song la: 28 - 24,5 = 3,5 dB.

Mbi turong quan gitra chiéu dai tuyén cép quang chinh, nhanh va sé luong

mbi han nhiét/mang song véi quy suy hao cho phép (3,5 dB).

%é?)h(;éuuagglcthu%éhr,] Z suy hao Y -Iiléi h;ﬁn > suy hlao cho

Stt nhanh cap quang nhletA/mang phép

(km) (dB) song (dB)
1 1,0 0,350 32 3,5dB
2 1,5 0,525 30 3,5dB
3 2,0 0,700 28 3,5dB
4 2,5 0,875 27 3,5dB
5 3,0 1,050 25 3,5dB
6 3,5 1,225 23 3,5dB
7 4,0 1,400 21 3,5dB
8 4,5 1,575 20 3,5dB
9 5,0 1,750 18 3,5dB
10 55 1,925 16 3,5dB
11 6,0 2,100 14 3,5dB
12 6,5 2,275 13 3,5dB
13 7,0 2,450 11 3,5dB
14 7,5 2,625 9 3,5dB
15 8,0 2,800 7 3,5dB
16 8,5 2,975 6 3,5dB
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17 9,0 3,150 4 3,5dB
18 9,5 3,325 2 3,5dB
19 10,0 3,500 0 3,5dB

Nhu vay, voi chleu dai tuyén cap quang (chinh + nhanh) < 8,0 km thi 30
luong mang song han ndi trén toan tuyén chua can xem xét dén. Di véi cac tuyen
quang c6 chiéu dai tir 8,5 km dén 10 km, trong qué trinh thiét ké, sira chira va
nang cap mang FTTx - GPON can phai quan tam, xem xét cac tham sé trén.

Tuy nhién, dé dam bao chat lugng dich vu va thuan lgi trong cong tac quan
ly, bao dudng mang, quy dinh sé lugng mang séng dau ndi thang lién tiép trén
mot tuyén cap quang chinh hodc trén mot tuyén cap quang nhanh khong qué 3 cai.
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KET LUAN

Mang truy nhap quang duoc xem la co so ha tang t6t nhét cho cac dich vu
bing rong. Viéc nghién ctru hinh thai mang truy nhap quang méi van dang nhan
dugc sy quan tam dic bi¢t. Muc tiéu hudng tdi 1a mém déo, gidm gia thanh va
nang cao hiéu qua str dung bing tan soi quang.

Mang truy nhap quang thu dong GPON la giai phap hop ly cho ca ba muc
tiéu trén; thir nhat khdng phai thay d6i cau hinh hoic xay lap méi tuyén cap quang,
chi can dat bo chia tai diém tap trung cap; thir hai, giam dwogc chi phi nhd sy chia
sé moi trudng truyén dan gitra nhitng ngudi st dung; thi ba pht hop v6i moi loai
hinh chuyén giao thong tin nhd bang tan rong cua soi quang. Vi phuong thirc
chuyén giao thong tin mém déo linh hoat hiéu qua su dung bang tan soi quang s&
tang dang ké, day ciing 1a mot yéu t6 1am giam chi phi. Cong nghé GPON ra doi
chinh 14 nham muc dich két hop cac diém manh cua truyén tai TDM két hop véi
co s ha ting 1a mang cap soi quang chi phi thap, két ndi diém-da diém, hd tro ca
dich vu TDM va Ethernet. Pay 14 cong nghé hira hen sé& giai quyét duoc cac van
dé tat nghén bang thong, cho phép xiy dung mang truy nhap noi hat nhu 1 mot
mang s6 hoa, bang rong va cé tinh tuong tac cao.

Str dung k¥ thuat truy nhap TDMA két hop véi cac phuong thirc dinh c&
va phan dinh bang tan dong 12 mot trong nhitng diém noi bat ctia cong nghé GPON
gitip giai quyét van dé bang thong, tic nghén trong truyén tai tbc d6 cao. GPON
str dung phuong thirc dong go6i dir liéu GEM ho tro cho ca cac goi dir lieu TDM
va Ethernet. Céc k¥ thuat d6 cho phép GPON hd tro nhiéu loai hinh dich vu khac
nhau véi téc do truy nhap va chit luong cao.

Hién nay, tiéu chudn GPON di duogc ITU chuan hoa, day sé& 1a giai phap
cong nghé thich hop nhat cho cac khu cong nghiép, khu cong ngh¢ cao, khu
thuong mai, chung cu cao cap, ngan hang, v.v... GPON hoan toan phu hop voi
yéu cau thuc té cua thi truong Viét Nam dang trong giai doan phat trién manh mé
cac khu vuc kinh té ké trén.

VNPT la nha cung cép dich vu vién thong hang dau tai Viét Nam, VNPT
ludn l1a nguoi di dau trong viéc trién khai cac dich vu méi tién ich béng viéc don
déu cac cong ngh¢ mai, hién dai. Hién nay, VNPT dang gap it trién khai nang
cap toan mang 1én mang NGN nham cung cap day du cac dich vu cho khach hang
trén nén tang mang thong nhat. Xay dung mang truy nhép quang FTTx 1a mét
trong nhirng phan quan trong trong ké hoach do, trong d6 cong nghé GPON 12 lya
chon hang dau.

Véi dinh huéng cua VNPT, VNPT Hai Phong da thuc hién lya tron giai
phap cung cép dich vu, xay dung ciu trac mang GPON trén co s& hé thong mang
bang rong hién tai va ké hoach phat trién dén nam 2025, dya trén viéc phan tich,
du béo nhu ciu sir dung dich vu ctua khach hang trén dia ban Thanh phé Hai
Phong.
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LOI CAM ON

Sau 3 thang tim hiéu nghién ctru va duoc sy hudng dan tan tinh caa thay
Poan Hiru Chuc, em dd hoan thanh db &n tét nghiép vai dé tai: “Nghién ciru trién
khai cong nghé FTTH-GPON trén mang vién théng caa VNPT Hai Phong”
dung thoi gian quy dinh. Tuy nhién do kién thtrc con han hep nén khdng thé tranh
khoi nhitng sai x0t trong qua trinh lam.

Vi vay em mong cac thay ciing nhu cac ban trong 16p gop v dé dé tai cua
em duoc hoan hao hon.

Em xin chan thanh cdm on théy giao TS. Poan Hiru Chtrc da tan tinh hudng
dan, gitp d& em dé em hoan thanh d6 an nay. Trong thoi gian hoc taptai truong
em xin chan thanh cam on tat ca cac thay cO gido trong bd mon Di¢n tir - Truyen
théng da day db em dé em c6 dugc kién thirc nhu ngay hom nay. D6 13 nén tang
co ban gilip em thyc hién d6 an tét nghiép ciing nhu 1a cho c6ng viée sau nay.

Em xin chan thanh cam on cac thay cd!

Hai phong , ngay thang nam 2023.
Sinh vién thuc hién

DPao Minh Cudng
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