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Data Rate

Transmitted Burst

of re Energy

Continuous Multiplex Ground Terminal

bit Streams B

A) nMeganaziudeyaluszuy TDMA

B) nedediayananifiusiazumialuseuy TDMA

—  naddaaeniguLugy (Random Multiple Access : RMA) %38 Wil

w4398 (Code Division Multiple Access: CDMA) @nniinnauanld
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v
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Code  sequence llinAutaialgsnauiuaaunfliniauiudaya
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AanaaLafdellludesdyyungldynoneldsauiu n199 Multiple

u q

Access : TDMA ) AANNENININ LAz Code symbols / data symbols

a

= o £ v 4 o JRPy g X =
m’]@j\mm@wﬂummmﬁwmLmumumﬁymﬁmﬂwmmmwmq
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1
a
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bandwidth) FABA2INNI19TRILLUATEILNI41T (message signal
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— NTLUNNAUAMNULN (Pre Assignment) Wrun b iuNInlunn949

o = A o L BT o a A,
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nrzyuialAngeaasdynuansutndnudesdynuiin Asdeed

an1Binaelitasndt 1 an1BAeUAILANNNIULNNALATYTIUAINATE

ada o 4

Aanvuantinludng SCPC ae9an1il VSAT  aanflarldmaunniinlasunag
uthnauafantingatnalufagnniinane (Substation) wandasialdealanannadnaaudniig
lianid VSAT  Tddesiiginsniulasanndsuugnas widifluntsuisaaiudniy
f9an13 (DA) ani VSAT azgnutiineuaudlaauduilelugnenndils anil VSAT

Y o - e v . % . = o 6 X [y A gy -
azfasigilnaniutlasaoudinssiuiuianey  asinldengeauw  uidenaeldilss T
nauatlaniaas (Transponden) liigagn AnAuaziilsz@nsnin

wananigelimaluladudlunisdnis Aa Frequency and Time Division
Multiple Access (FTDMA) lumalulagivuumilalunisi@ensa (Access Scheme)
2, p ! oA . ) ) = =
AuounoanAfaNsznang Aaan@edns (Communication Satellite) wazaniianaifia

b4

AANUAY (VSAT - Very Small Aperture Antenna) walulagRl@sunisaansuann
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TensedtynnnnaNgeni maiulatihin Aa TDMA uaz SCPC (FDMA)
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Tuadn n1adansadyIua1aninisldmatulagsasuiFandn SCPC

o
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[

(Single Channel Per Carrier) @a1flun19dnassnaud (Frequency Division) #3gil t1ive
dl 1 [ % = 1 o dldl dl £ a d” a a 1 o 1
deNsedauaneNLULNiee Inadnassandnas liannfiniaiuauAnsefiu ws
s@ninInnisldagasanafien (Transponder) AN d9ualiinisduilasenngldaaas

ANLEIN (Transponder)

NN 2.4

walulati SCPC

3 () (A £

Time

Frequency
siann walulatl TDMA (Time Division Multiple Access) Migniinunldlaaiinig

Anas19an (Time Division) Aeuandlugiin 2.4 Tidundnlunismessednynruanoman
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IpaanniniANuAURARAAaDeRWANe luANNDINALANNNTdA LT AN lWNNIRAGe  TeTas
Wilszansnwlunisldaunauing  deualinisduidaasnisldagasanniiauanas  we b
ANNNINAATTEYMTINAAINNIIUNIUAENIFULINTBSAAUAINKT (Harmful Interference) 41N

~ A
ANILNEINAINDL

AN 2.5
wmalulag TDMA

Time

Frequency

FTDMA (Frequency & Time Division Multiple Access) (%&lﬂ@@’m UTEN Gilat
Uszmalng a1fn, meew) Humalulatiludi ldsunisimuninenistin walulad TDMA
dI ¥ o . = 4‘ v [ % all o
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Uszudanisldtasdynyrnanainaulduinndndn wanannil maTuladl FTIDMA  dasan
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4.' . J . o A BEA N
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WA 2.6

wAlulag FTDMA

L L L L L L L L L Frequenoy
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A
\# ¥ Collision
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Y

Time

waluladl FTDMA lé5untseesiuangdvialan giu US Postal Service u
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TAanLde A1191 4,500 uid Telkom SA TudszimAuan3nals a1uaw 3,000 wiis Xinjiang
PTA lutlszimaanansnsigssaauan a1uam 1,050 una ilusiu

faviw walulad FIOMA  Aeiinnsldemetnaunsmanauarldfigasiudadn
FTDMA  gneniistss@naninnnsldtes frytunnuasasaaiiay (Transponder) lfiseuein
untu suiunistaaansnldanslunisditesnasanaiianlfuiesdng nsideuseaniil
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NN 2.7
LATa11e VSAT Nl mARAnITdNDeLLL FTDMA

Freq.1 Freq.2 Freq. 6 Freq. n

Time Slot 8 \ \

Time Slot 3 / /
Time Slot 2 * A !
Time Slot 1 \
Time Slot 0 \

Network Remotc

Control =
Center < Remoic u

Remotc ~
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2122  UsgdRuarmuiilunf189n19808133UUANUNaN AR U nan
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=
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sendnstlazmacinumnna e Nl dmasiad INTELSAT( INTERNATIONAL TELECOMMUNICATIONS
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aefnsBumananat1ulunieng amen wgen1an 2509  uannEnadun 49 i
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— 24lAag9vAtAn (Low Earth Orbit : LEO) iflunslnasaasnqiiieniaginns

aniulanlaiifiu 2,000 Alawes Aaslaasiiugiaenan Iaadvianianig
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NN 2.9

ANeNaTARTIZFLIAN

— 24lAazszsunang (Medium Earth Orbit : MEQ) funalaasuadnniieaud

4
[l A

agiinaaniulaniszanos 8,000-12,000 Alawwms Haglaasiilugiladd tne

£l

fianslunsneaeufidinudalanwiiouazdalanld fetnsreannaiia
Tunalpasszdunansie  Tassdnaanadanlulasanisleld  (1CO) 7%
pATEARaRL 10 a9 2093w Tald miawda Inaues S sz
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10.345 Alawwmsanninlan Ineldaamas 12 Aqg

NN 2.10

AnaNalARTIZALINGaI

Navistar MEO System
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— q4lmazAn9fin (Geostationary Orbit : GEQ) flunglpasaaaniainaunas)
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Cable Type Applied Sea Depth
Condition
Non — Armor Cable LW ( Light Weight ) Deep Water Down to 8,000 m.
LWS ( LW — Screened ) Deep Water / Down to 7,000 m.
FBp

Armor Cable

SAL ( Single Armor Light )

SAM ( SA — Medium

SAH ( SA - Heavy)

Shallow Water

Down to 2,000 m.

Down to 1,000 m.

Down to 500 m.

Double Armor Cable

DA ( Double Armor)

RA ( Rock Armor)

Shallow Water

Extra

Protection

Down to 200 m.

Down to 200 m.

Special Cable

HT ( High Tension )

BU Laying

Down to 3,000 m.




WA 2.17

SA Cable

Polypropylene yarn of 2 layers.

27 galvanized steel

wires of 3.2 mm nominal

diameter

rving and chalk-coated :
Polyvpropylene yarn of 2 lavers.

Outer
g

h 4 &
A s G

Type SA Cable

AN 2.18

DA Cable

Same as the up to 22.5 mm sheath of
Cable Core shown in Fig.2.2-2 AL E e

V) e
Inner servimg : Poiypmpy!e’ﬂg;ram of 2 layers.

o,

Inner armor wire ;  18galvanized steel wires of
5.0mm nominal dianmeter.

Intermediate serving :  Polypropylene yarn
of 2 layers.

20 galvanized steel wires of

':3}' wire ;
i 7.0mm nominal diameter.

il .
Outer serving and chalk-coated ;
~— - Polypropylene yarn of 2 layers.

Type DA Cable
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Repeater 4ila Optical Amplifier Repeater Auann1sninauae Pump Source

=< = =

Ard9PAUTINANEARUNIMNNEAN 11 Excite 91 EDFA T9Ruan liin17AN8WAINIU

b

1A NDILALIA WAL AR WBANTN NN N IETIRANTA N IR AIARULAIN L1 1A
ij/ v o/ [ 1 v % a dqj v 1

17 faenannisfananadnesiu Repeater atintiazisznausiag Pump Source ( i1 Laser
diode ), Optical Coupler, Optical Isolator iax EDFA dunan

1y o

21U Repeater alintianunnaenadyonuas Inalifdasninluizesaunns

v 1
ANTNL3Y Bit Rate WAy Waveform format 294919 Bandwidth ﬁﬂ%’]ﬂum?w’mﬁﬂgm’]mﬁ’m

NINA 2.20

MNA7U8N Optical Amplifier Repeater

Erubium )
Optical Optical  doped fiber Optical

Optical Coupler isolator Isolator Optical
input | ; i 1 | | | Output
| l e =) J | — %
h i ¥ ] i i
i ] N ! /\/ !
Ootical i Pumping Light Optical

Singal | Souce Band
i Pass
Filter
Pump Source
(LD)

— Branching __ Unit 8utifiAe nnldaursadansdedynyiniiussuy

weaiulungld Landing station Faust 3 anniauly wassinlanunsosin
Reconfiguration 1849 Optical transmission path wae Power path Iuﬂ'itﬁ‘ﬁl
wdavTe Repeater ndadas (1f Vacuum relay lunng switch 09
Power path Wwazld Supervisory command zﬁﬁﬁun’mmugmﬂﬁ'wuﬂm

184 Optical fiber path )
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NN 2.21

1 v
Branching Unit 7 iuszuuLedalsiin

— Joint Box fluginsaiildluniaiseansawnidalsiin

NN 2.22

Joint Box #ldfuszuuiabialéin

2144 Iasethesingasdsrunaiialsiuinluaiguated nan

nan.lfnamwnesfszuunidalsinlawdosing o fsstelld

[ %

a Ao X P o X
seuuiadaniqaauunlszmalne A6l
— M-T@enleerendnenedunad@s aanena 1,318 dlauns v3e

711.66 luanzia (Nautical mile) luszuy PDH au1m 560 Mbps. 3aH
AuuTasdTynyIn 7,560 9as Buldanu Rsnaw 2537 flaqiiuldenian

sruuiludn
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P—S (w97 - M39177)  Wuszuuiadain MizenTlaweasnielulseing
Ai9szUy PDH 211m 565 Mbps Waz SDH au1n 5 Gbps @1:130ld

danTennneludsymandaniune 67,560 294(7,560+60,480)R92812N4

ez 111 e, Taldauiadun 22 3amnau 2537

T-V-H ne-Raauin-aaans (T-V-H) @anlsaszundngng-naaunu-ga9na
JAonueng 3,400 Alawms  vizeilszunns 1,835.85 luanzia(Nautical
Mile) {luszun PDH 211m 560 Mbps. 478 fauiudesdnyyin 15,120

1987 TN NN FUINAN 2538

APCN (Asia Pacific Cable Network) esltszudnslng unaide
aenlds Bulnilide NAUTd Hwiu deans didu uazinwiald Saanuen
12,000 Alawms 13atsrunnd 6,480 tuanzia (Nautical Mile) lu seviu
SDH 241 5 Gbps. Walarurudasdoyynne 60,480 29asiaeld

walulagl Optical Amplifier (0A) Fldenu FuanAN 2539

FLAG ( Fiber optic Link Around the Globe)184131% Reliance Group i
781zN19L9Eant 28,000 NH. azidanles 13Uszma Thun dannw aly
a a aa & o [ a a = = ! = e ¥
am1a 2EUd anigeuiuiediend Buks uaiEe Ingdeans Au in1uals
dyoa X 2o 5 ~
wazdsziniiu Hqauuni a.4ga8 waz A. deratszuuillimalulad A

q a

uLarSDHTWRtaTLtnaadalsiin APCN Fuldanu wyadniaw 2540

SEA-ME-WE 3 (South East Asia-Middle East-Western Europe 3)5@3\11&\‘1
sendnatlsznasing o) lunad glsdiunideds dndaeiundn 30 dezme
Toun denny weasdi wadas d5awia Tsaung TwSenln 8m3 i g7
la1/5@ 88U Djibouti a1gRazIY TaNW UAE 1Ran1u 8ulhs dzasn,
Wi lne waidie Realls Bulatide eeawmsiay uglu Daaun WRLTwd
LA 80909 Au THUSY 1NYA LAy a'jﬂu TmaTulagl WDM (Wavelength
Division Multiplex) 2118 10 Gbps 38 Nanwiudesdtynns 120,960

AT uATANNINREAUNIHgNe 20 Gbps  WIaRAnuIwtesdIo0s
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241,920 a3 Iaetlsvmalnaaziqpauuni a.ags Guldou damnag

2542

SEA-ME-WE-4 (South East Asia-Middle East-Western Europe 4) ag
danlenszidnatszmasing 7 lundd glaldunidei@ensueaniaels
b UszimAn1ansiueannane Wndaedundn 14 dsumna loun  diuea

[ %

aalTY Al apna afils TngRenscly UAE UhAaniu A3asni aulne
pama v wuae &alls  Rsvezvnalszann 20,000 . 14
walulagl DWDM ( Dense Wavelength Division Multiplex) ﬁﬁﬂ'ﬂ&l@qﬁﬂ
AL prsimﬂﬂ?zmﬂ%mzﬁam'ﬁuunﬁ .40 Saldann 22 WEAANN2IUW

2548

TS (na-sulnilde-aents) @enlaaszudnelng dulaiids uazdenlls
1A11819 1,100 Alawwns MinaTulatiDWDM 1u1nA 114 30 Gbps s
arunsniinaa g ligegaile 320Gbits ieLfituiaasasinedne
3,840,000 2947 Fulda1u woARNEU 2546

DSCN (Domestic Submarine Cable Network)ﬁ@utm?zud’]\‘l ma_ﬁ?-
LWEFLT-THNI-LN AN E-AITA duszunimiai didenloenas
melutlszma AiinstenafinTuedne 90159 wazsesiuBuianis
L%N‘quw@mmzuuLﬂLﬁ@lf?}’{iﬁﬁlumqé’mwmwﬁwﬁﬂLﬂm:uu
SDH 2u1m 5 Gbps Weuinaeasingdny 67,560 2943 way DWDM

1WA 8 x 10 Gbps WaLWNasingAny 967,680 2943 szeznig

1921104 900 NY.
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T-V-H APCN FLAG SEA-ME- TIS SEA-ME-
WE 3 WE 4
Line bit rate 560 Mbps 5 Gbps 5 Gbps 10 Gbps 30Gbps 1.2Tbps
Repeater Regenertor | Optical Optical Optical Optical Optical
Amplifier | Amplifier Amplifier Amplifier | Amplifier
(OA)

Signal wavelength | 1.55 um 1.55um | 1.55um 1.55um 1.55um 1.55um
Repeater Spacing 120-150 Km | ~100 Km | ~100 Km ~100 Km ~100 Km | ~100 Km
Max.Capacity(64k- 7,560 60,480 60,480 120,960 362,880 1,935,36
Ch) 0
Distance(Km) 3,400 12,000 28,000 30,000 1,035 20,000
RFS Date 31 9 22 30 Nov.2003 | 22

Dec.1995 Jan.1997 | Nov.1997 Aug.1999 Nov.200
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ToMiddle East NAC ¥ X Fl4e
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SMW-4_~" Songkhla To:Hong kong

To:Singapore, Indonesia
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daq | Tldeu walulagans Wavelength 10 | gy seuuiaLia
‘171| (W.A) Repeater Fiber AINA
1 2532-2533 | Repeater Single Normal 280 Mbps TPC3/HAW-
(SN Wavelength | Dispersio 4, G-P-TH-J-
Regenerative ¢i11 1.3 um n Fiber K 1w
2 2534-2538 | Repeater Single Cut-off 560 Mbps TPC-
(SN Wavelength Shifted 4 ,AOFSCN,B
Regenerator | €114 1.55 um Fiber MP,SEA-ME-
WE 2
M-T,T-V-H,
i
3 2539-2542 | Optical Single Dispersio 5-10 TPC5,APCN,F
Amplifier Wavelength | n Shifted Gbps LAG flugiu
Repeater ¢i114 1.55 um Fiber
4 2543-2544 | Optical Wavelength | Dispersio | 20 -160 | SEA-ME-WE
Amplifier Division n Shifted Gbps 3 ,China-
Repeater Multiplex Fiber US ,TAT-14
(WDM) s
5 1laqiiu Optical Dense Dispersio | Over 160 | TIS ,SEA-ME-
Amplifier Wavelength | n Shifted Gbps WE 4
Repeater Division Fiber
Multiplex

(DWDM)
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o % 1 k% . 9;/ dl = .
111393011 wazANULLEWINGIZNT9ld Coaxial Cable Tl laNTWA (Capacity) 1843311
Tujau Aaziinanldaunnreaadalvunjiv uazuauauneesszuy (System Frequency

Bandwidth) ndneunnau lunainlddaygnduaradiagnaanen (Attenuation) aglil
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NIAN uAZITaIZNNTEMINAanIUATYUNe (Repeater Spacing) fiaslidag MnlHdaeld
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Diode ) ¥i7a LED ( Light Emitting Diode ) 1141 ”tiyfyﬂmﬁlfa@ﬂm@mﬂuz@nanmum%w:gﬂ
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(Wavelength Division Multiple) uwaz DWDM (Dense Wavelength Division Multiple) 10l
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v . . - v 4 . Y Y
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CAPITAL BUDGETING DECISION RULES
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1. 3¥82aAWYU (Payback Period : PB)
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DPB)
3. yariaqiiugna (Net Present Value : NPV)
4. SRINANDLWNUAINIATINTT (Internal Rate of Return : IRR)
1. 3YELIIANAUNU : Payback Period (PB)
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2. seazIaAUUNANTaTeyaATlaqiil : Discounted Payback Period
(DPB)
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3. yariaqiiugna : Net Present Value (NPV)
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Net Present Value (NPV)
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inausinsinduladguitasyaenilaqiiugns : Rationale for the NPV Method
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1 :j/ = o % 1 a . 49{ v o 1 1 =
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N lunsfnduladniudsemananauunuaIniazenng ; Rationale for the IRR
Method
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