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Abstract

With the rapid development of power information, the information requirements are growing in
the production and management of electric power enterprises. And the two issues of related SDH
technology have become increasingly prominent in its transmission bandwidth and network ex-
pansion. In order to meet the demands of the future clean energy access, the energy strategy de-
velopment, and the big data & cloud computing interconnection, the domestic power enterprises
have implemented the construction of OTN network, which is characterized by high-speech ac-
cessing, flexible scheduling and secure managing. Based on the practices of power OTN projects,
this paper proposed a section-coding wavelength-channel planning method, which is of the fea-
tures in both practicing simply and calculating accurately. Firstly, the paper described the OTN
planning methods in the view of its network advantages, which included services’ requirement
statistics, section-coding steps, wavelength-channel planning principle and its configuration. Then,
according to the actual services’ demand, the proposed method implemented OTN wave-
length-channel planning by section-coding operation to achieve the accurate on-demand wave-
length-channels allocation, which may ensure both services’ Quality of Service and the effective-
ness of the related investment in ONT planning period.
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1. 518

22 7 R U s (1 R A s g SRR N 8 R S A R A AR, AR REYR . AR B
HLAS SRR WIS, (83 T RRIETT R B BRI 27 s 5, JRIEN Y« LI+ s B R T LA
ZUFE W KB AR R I — RS BB B 5 W SR B ) o B R, X R B IR
R T B AT R G S5 TR A AR 7 3, ARG T E BB E R PR K 1] [2].

a2 B BE R R IR N B, B . 1847 AR ER . EHESKIEEG LS A
Wi 5 B4k BRI T R R, A5 LIRS X B T R B RGOS AR G S PR AT S P R AN
WrHEm[3] [4]. AR IEA 718 T SDH ([F*E 87k &, Synchronous Digital Hierarchy) i {5 W i ££ 4 i
TR, WRERKA . BIRSG BE RS2 R EE ISR FR, B0 EAKREE
RGN RS BE THEERA, BLOTN (OefkiEM, Optical Transport Network) A2 ()& T 6tk
R ARIEE L S N TEE N, E D BONRIRE R B RE T AR EER AR TR &
SO LS BR OTN R4 2 ¥ TREVE N RIS, 183K OTN M4 ikl 2w 5 B MR 7k, N4 JEH /) OTN
IOH 2% 2 1 AR T A P B R R 7 v

2. B OTN BERM A S

FL IR WA D FL AN T 23 0 B AL R s B F R AN e 3%, I O 2R AR T R4S A 37 Wb 14
SR TGRSR, MERETEGEM. BAETEREM. WiETEER. DO i Edm T Bm
SDH HAR Tt 2 N 3% Z iy Tl R, M 1 OISR iRk 45, N RGEK
JSE A A% S TE A 2R 55 . (HREE B RER A, K& IP Bl 35 podi g, MRORSCRF g 77 X
(¥) SDH FA Biesm R KRR FZ R 1 R Ak 55 i KB B A, RO R TR TR, B8k
AT e BB A LB A PR R R AG . TSRO, R RE R BOA L AE B AR R, AR R B
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MRS S . IR BEARSE 1P LSS AWTg N, AR SDH A4 5 Z8K ) #8771 T A5 M AR B e T &
BUH RIS PEREE ARRBTREIR AN . RERILIRMI AR, By IP (s B 5L 55K AN T 4, #%
Fed OGS R A AR BhaS RiE . AEAF IR 7 sk, i OTN BORMINIH], WA i ok J5
A #8 7] SDH B T8 15 W AR R R . WA A XERE K . AR AR AR AR 1A, 3 A2 DA %
M5B TAL R K, SEBLFH D Tl A R A BRI A] RRE R R AE -

3. OTN FiREid

OTN & A 70 B FHE AR B . 7E GRS 28 AR5 W, m] DL B B A Dy &2 SDH A1 WDM (3 53
S, Wavelength Division Multiplexing) B AR5 34T A Ak AR FIZH A, 2 20 W Dhie A 1 K 58 e dk
WA, FEPNHETLRZ AR 0 ZE, Bets St R IE DL SN . KEENNE W& . &tk
REFIMIZAH VBB, R ARETEHT IP S B & [5] [6]-

OTN Bt & K B 583 OAM (H1E 4k & 2, Operation Administration and Maintenance) 3  +
BARWG . 2R ER A, R ORI RER M B Ca KRB s, EHNAEREE] %K OTN %
FA OB . OTN Y32 Z2RF s A 3E[7] [8] [9]:

O (EALHR S SN AT SO AT A5 15 5, SCRrW SDHL SONET([RIAE 641 4%, Synchronous
Optical Network). ATM(5% 5 &4t X, Asynchronous Transfer Mode). GFP (il il sy M2 , Generic Framing
Procedure). MERIKSEZ Rl 5 SIS H SR PR IE 7% 55 EmE R “<FEm”7
B & Z PR PG5 S LT 6e .

& {E 26505 R DL ODU (il 5/ #.7¢ Optical Channel Data Unit) k (k = 0,1,2,2e,3,4,flex) Jy ki i st
SERM RS RIE, A2 L, fiiEil ROADM (A E M6/ 4d 2 28, Reconfigurable Optical
Add-Drop Multiplexer) L5 T2 4 A 52 FH KA TR, 73 OTN 14 B ikl s i AU 2 R e

&7t ODUK JFHH Pl E | 6 i BRI 71T, REME XS R FE A E AL, AR T LI 2 %
P12 T X RS 20 G FH oy BT B, D V6 v RDZE B 1 B R 4 T A 2K I T B o

& B2 R PR CR I E AL ARG R A R EENLA], ATBLRAT 1+ 10 110 1N, Mesh S 145 £
P70, IR AE 50 ms I ORIEIE, T2 USROG ERRUZ R, SEEL OTN AR IE ) 2%
TRAP AR E T RE[10]

OTN MIH AR H A AFESR T il 5 A s A s[RI, g — P i m B T AR i S5 fy 224

4. Ir5ER

N RS TR K IE OTN HoR ML, FEH ) OTN W% B A i 138 4T /5 B R v o7 36 4 1 B 5 VR
(R B, R T T AT BRI W i BB 7 () A i 2 R P A B A BC o 1T O TN % (R K1 8 T — AN L2
T JE M 55 75 3R B 2 SE I 2 ARSI R 0 TAE, s & BRI SEBR M 28 TAER W g i, PARJS
SRS JE a2 OCE B Rtk TEREAT AT E RORI VT, R B OTN I 4 AR 3R I b 45 P2
ok, AR SEBRL 55 1) 75 KA HR A B i T8 TR

DL X L34k OTN B F M4 (K 1) 01, HEZBETT AR RS B, S A
. BEAFEE S TIC R AN EIRAS . BB T SROEE RS TR 5B
RV R R 45 S o bS5 R B DL GE(T-JKBAKIM,  Gigabit Ethernet). 2.5 G 110 G N3,

BEREM . o7 aEEE N ERE T MRS, hAESM. D EE. BITER. W
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Figure 1. Diagram of power backbone OTN network
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Table 1. Services’ requirement
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P, MR 1 b BT S5 IR )RR A A T R K, A DX £ 5 K E Ak 2Rk 55 1)
PREALR, fEUEIE R R B R R B A T i, DB s TE B4R B AU 2 (fF OTN 4 J OTU(k
W ALIR TG, Optical Channel Transport Unit) EAEH A &8 N), & il CARIE b o5 W B 2 ) 34 n [1.2]
[13]. BT HIEEN SRR AR B e, 8T8 R A0S, Fit, E#THREMRINEFREFEES
FRAE AR B S I B e, BRI AR, an OGS BIR R VIS LT, SRR 2 T )b S5 A IR — il
RIEGR etttk DAE 2 AR K B ML A, A 2 58845 0T LAE i a 8] b 45 B 2% i -
Ul 3#. 6#; 8#. TH#; 4#. S#. 1#. 2#. 6#; 4#. 10#. 15#. 16#. 19#. 20#......, KM EwE KR T
BEATERERZHZART, 3#. 6#A 8#. THWIFNER A, (H 3#WIHHE S ERR A MlkEkm, HEHR
TN 5 H A b %3030 E R S VL, B R St THIR AR AE B A A TR H, HU A R R DA S
AL S5 B R R AN 2 BT R o

6. OTN EEMXI

TEHEAT OTN POE RIS, NHEFT B AL 55 1 7R, il i i) 2 ANy B R ), DU 7E TAE %
THYTHIIEAT I 25 R RIS G H8 aT 96, [R5 OTN W28 i 15 b RGUIBC I Mk 45 A% 2, $ e
Tz o ) AT b 45 B R I8 T TR R ) T AR R

1) #RLE

76 OTN W% TR THI, 2RI Ay 58 B 12 R A A5 0O A s e B TARE AN, DR e Rk %
T R RAR GBS, R HIR st 050, AR 25 FESEBR Fa SR Gt 5 3, R aHT BB S, AR
M55 5 SRR FEE AR B B S5 AR P E AU AR TR IE [13] [14]. BAFE 1 X Bk
KM, £ OTN 28 rh AR R R 25 77 5 fe /N R FE R ML 2524 155 M, $5e KR 43 SCHLAAE JEL A IR A3
FIEEE T ML 10 G/10 GE, [Klth, IR B g AN i 1 R A oKt 96 10 G il #6 i) OTN Z 4t Bl a2
R

R4 OTN ZEAB 4=yl 58 KBURL 1P ML 28 7 TR 3, &5& b X il fs B sk,
¥ A M B 2% 5 M 55 BB AE B0E WO S5 N E RO R, R IR 8 A&7 30, — T T AT BAGRIIE

Table 2. Business path description
7 2. I FERERRfIR

VR T8 W BRHER VR T8 W BeHR
A L 2.3 R AR C 4, 10, 14
A BR A 2 BKR A BRK B 6

A AR B 2. 6 AR B AR C 7. 9. 14
A(2) A 1 KK C KR A 3. 4. 11. 12
AQ2) KR A 1.2 A B 2
AQ2) KRB 5. 10, 9. 7. 6 A AQ2) 2

B BR A 4. 3 AQ2) B 5. 4
B(2) B 10 B Ak 4
B(2) R A 10. 4. 3 B(2) Pt 9. 8
B(2) KK B 9.7 D A Huh X D 17
w3l BR A 3 D ZZ ik X pukl 18. 12. 11. 4
Sy &K B 8. 7
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SHBFHMACE 2 /> 10 G MIURIGEMFE NG, LUK L4 J5— B 8] 25 75 5K [15].

2) PEEH

H B T3 A R A B S5 (A S ORI 155 M2 10 G A&, A T 780 A B AL Sy 5 95
U5, ARG 24T OTN b S5 iEiE 2L ) I, B PRI PRIETE BRAT, AN 200 [ 4 SR 3% 1 52 1) i
T, LRERIE VR R Sl E AT A . P TE WSS B OTN 5 A, ZE3ET [R5 [F) 18 1k
FAMTEH S, INEURL Y55 8 5 R 1007 SNdkA7 A6 4 X T OTN HL R 4875 i, & U L 55 R
BELT OTN A & BT, KA R 55 52 B 5] — e 18 N BEAT A i R A X Pl R OB b
%552 FJE AT S B AL S ¥ 77 =CRT AR ORFR BE b5 48 56 5 IR 42 3 (0 8 505 o

DAAR LG X- A B-289¢ A TIIDI5, AR st X ik SR ik 2oy 184, 12#. 11#. 44,
HARFR AN 155M; B-Z K A NSALMERAZ Iy 4#. 3#, HARFRN GE. 24 OTN ML AR AFKH E
J7 3, 18#. 12#. 11#. 3 VUM & 5 H — 07 10 G kE, 4#lri 5 F PN aT 10 G
18, (HRAEHAAR, BEAR 184, 12#. 11#. 3w TUAWITH (308 5 B LG A8, (HA2 44 T
155 M 5 GE Wi A 1k 55 v LgiAT S, 5 —> 10 G MykiE RIn] o X T st i &, 7Ei 2
WA TR R FIET, {84k T B ERL S, L T &% .

3) WiE T

7E OTN M 4% HFOt TR A AT A5 S T8OR, AT BT IE A, RREAS B A8 Xk s B kAT
o - M- G R, RIS H RS ST R A A TR AR LR AT G BB E A B . DL 40 JHI
OTN RGN, WiE /me = F -

a) X PRI AT Az i B H A S OTN sl s S FH B, KAl e/ BIOR, 208 AL A2 A3 IR B 1
Wik 3 Frow

b) Xt =/NJ7 I OTN HLAE X &, VKB e/NEI K o XA AL J7 ) (LR B ) (O3B, 33 AL ki
IR AL, A2, A3 B P  A 30, HE AT X RE B IE L R 031, 32, A33 MM T g A A40. X
—ANEIE AL T [ (G I PEE, $% 08 A1, A2 A3 [IF S = 440, Wl 4 Fiow.

7. BTEH R R ECKEEE

2R A E e, T IR R OE R IR U HEAT BAR BB TS IREML ST TR TR, a4
W Fhal AL B T ) 23 AN G 5 Btk SEINTUAREIE e, JEIE R 52 A B A B A e T A

T 2 7 9 2 = ) (SRR 1 58 + TUR 5 ) (1)
Hr:
SEBREE A9 = D (BRI AF 100+ 23 SCHLR A S5 P9 199+ 3 B i ol 55 ) )

IR POERRE 10 G KRN, @I F A1 3R ERCE KT SOk BOE R SR Wi, F
P R 3 G 5 [ 16] o
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Figure 4. Three direction OTN electrical cross site distribution channel
B 4. =718 OTN B3 Xk SURE S e

PAZEGIR X g 4lk OTN M), Sl T4, LW i s 58 7 R ApoE MBS Rk 3 Fior.

AR 5% W T 1) dp TE AR, RO AT AR A5 A — > OTIN Y sl e & OB iC B R A B AN TT [l “ i
Bl PCERCE R B, A 5 TR, 2T Rk RROE RO E AT AR . R R =
AW, POEECE BN SHWTIT AR K A-EET = 6 BB 10 G i) OTU BT 22 6 Br), 4#lrii B-A A8 =
8 J%(RN 10G 1) OTU BEHL 2L 8 Hh). 8#l C-L1&6 =4 J(RN 10 G 1) OTU BERFEEL 4 H), N “@dg” 4y
REERBEIESE =6+8+4=18, MXRNAT FACER 10 G OTU BLk¥E T 18 1.

8. BE 4 S MK 7 EN AR

I HL ) OTN 19X 28 Wy 1 9 5 B T R D7 VR BEAT BB R RI, 9B T OTIN “EAR 50 42 75 T B B 1Y)
HE), 7E3EH ) OTN MIZ5NV55 Fa SR [EIIT, FemiA Rk %55 2% 1) K e o e BRI i I B, R
773047 OTN 2l s (22 ML IC &, BEREDRAE T T W0 B A% A 2 52 3R] DAY 249 ) 28 B4 % . AR 245 o
Tk OTN N2 W7 I 2 538 18RRI 792, 58 A T 78 R R ST T B 50 1R 30 1) T RE A 15 A BB 1 e
TERCE, L OTN B T M55 fii 300 4>, SEIL T X L Jj4k OTN BT HL, ik 1 (5r)H.
FRHG AR w FEELEE TR, I @S M AREEE 71 ESR Y 2.5 G/10 G #2731 400 G, £
SRR E TORSA S BIRE IR FR, A T B B A A .

BEE I E L DB KEHE, Bahil s AW N\ 2] B 75 BIEE Mk, s Es M s T
KA LAWIHGK, B I OTN W& g B SR ARG b it 52 bR TAZUERH, OTN Y@ Wi
G5 IR 7 2 PT CASR AR A A (SR B i AR R B, H AT O 2 e R A BT A, AL
15 T ARG B R FH R [17]
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Table 3. Bandwidth and channel statistics section planning
= 3. MEWRE T RIBEMKIFR

WS TR FEvi BORER(Gb/s) TLA(GD/s) BitH(Gbls) WEHE WiERS
1 A2) A 20 20 40 4 A4
2 A 259 A 60 20 80 8 1128
3 KR A SR 31 20 51 6 1106
4 B SR 51.155 20 71.155 8 1128
5 A@2) B 20 20 40 4 A4
6 R A KB 30 20 50 5 AL-AS
7 C AR B 40 20 60 6 A6
8 C S 20 20 40 4 A4
9 C B(2) 40 20 60 6 A6
10 B B(2) 21 20 41 5 AL-AS
11 B E(2) 10.155 20 30.155 4 A4
12 E E(2) 10.155 20 30.155 4 A4
14 B(2) AR C 20.155 20 40.155 5 ALAS
17 D A5 il X D 0.155 20 20.155 3 A3
18 D A5 i X E 0.155 20 20.155 3 A3

A kiaa4
B hnd @ ® #xA

CH I~
Figure 5. Three-direction site channel configuration
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MEERAR TR, HMEMRIN RS A CEE[18]. @id OTN M4 @B skhr 2 BRI A0 UE T H7)
OTN 28 PGB Wrii g 5 /7 ik AT IE, D9 RSEEDT AT f 7] OTN R4 i WL (AR B B, X R SR BEUR
HIR, L s RE ISR NS5 22 W S Bk 55 I NSRRI T . 2988, OTN Wikl — A5
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