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ABSTRACT: The Cities that recently developed have been applied to private network for establishing information communication
network system. The local governments planning or pursuing U-City construction should also choose the private network in
consideration of operation and maintenance. In viewpoint of agency operating u-City, it is necessary to integrate traditional and new
network. However, there has been lack of guides to choose U-City network considering the economic analysis between private and
leased network. This study analyzed the characteristics of private and leased network, and the cost-benefit by estimating the network cost
and communication demand focused on U-services that are recently applied. This study purpose a guide for efficient U-City information
network selected by estimating ROI(Return On Investment) and BEP(Break Even Point) for establishing private and leased network.
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Table 1 Cost used to establish network in each Innocity

R Ouanltit.y of Total Bandwidth Cost
Facilities (Mbps) (1000 won)
Gangwon 57 81 694,225
Jeonbuk M 1,140 821,655
Daegu 88 450 698,707
Gimcheon 139 837 806,944
Chungbuk 110 370 1,025,564
Gyeongnam 260 1,105 563,426
Ulsan 12 638 792,117
Jeonnam 264 1,128 1,427,254
Total 1,141 5,749 6,829,892
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Table 2 Criteria for Economic Analysis

Indicator | Criteria Advantage Weakness
Cost— * Easy to * The choice of
Benefit B/C ) 1 understand, mutually exclusive
ratio Project scale can| alternatives error can
(B/C) be considered be occurred
* Clear criteria
proposed when
lecti
selec m.g « Difficult to understand
Net alternatives
Present * Proposing the * Error can be
NPV ) O P g occurred when
Value present value of .
) Alternative
(NPV) Generating future B
) prioritization
benefits
* Available to the
other analysis
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Table 3 Comparison of Private and Leased Network

Category Private Network Lease Network

Communicati
on conduit
and Optical
Fiber Cable

Needlessness
(Built by Rental

Build need Agent)

Communicati
on Line
(Optical

n tem by| Finer Cable)
Agent

Network
Installatio

Optical
Transmission
Device

Termination

) Build need
Device

New Business ) Constraints
e Unconstraint )
opportunities and (Low investment) such as line rental
service accessibility cost

) A lati f
Operating Technology ceumuiation o

Technology
A Depend on
Autonomy of Operation Independent s
Y Y P p Capability of Rental
Excellent Agent
Security (Completely
separated)
Scalabilit Easy expansion | COnStraints such as
Y v exp Cost by Expansion
Economics High Initial Minimize Initial
(Investment, Investment and Costs, Excessive

Operation Costs) Operation Costs | Leased Line Cost
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Category Data Format Required Bandwidth
FULL HD Videos
2M
(H.264 Full HD) bps
MPEG2/MPEG3, WMV SMbpS
Video |Streaming File (ASF, AVI Etc)) P
MPEG4/H.261
(Video conference) Below 2Mbps

JPEG (ISO 10918)

Image
(Including | WMA, JPEG, GIF, PNG, TTV 64kbps~2Mbps
voice)

Text/Byte Code

Text HTML/Meta Data (XML Ect)

9.6kbps~1Mbps
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Table 5 Information Network Capacity
Dat Total
Service | Service Service Data aa. og
Grou Name Detail Type Qty | Capacity | Bandwidth
P » (Mbps) (Mbps)
Real—tim
e traffic | Online Data | 32 | 0.056 1.792
control
Parking | Automatio
violation n Video, 15 4 60
enforce | enforcem | data
ment ent
Providin
U-— )
) g pubic X
Tratfic transport BIT, Web | Video, 30 2 60
R | camera data
informati
on
Video
Providin CCTV data 3 4 12
gwafic s | pata | 2 2 4
infor—
mation | \pg | Video. | g 2 18
data
Safety CCTv.,
U- |surveila| 5™ | video
. ) gency | 40 4 160
Security| nce in noti— data
public fication
Garbage
U dumping ceTy Video, 10 4 20
sur— data
Energy/ veillance
Environ
Energy :
ment
etie | O™ | pata | 11| o128 | 1408
) data
ciency
Intelligent | .
street— | V9% g | 4 40
) data
light
Infor— R :
mation Advance| Media Video, 10 4 20
d Park pole data
Space
Music Voice,
bench Data 10 2 20
Public Network | Wireless Vare‘ab‘ 7| 20 140
Subtotal 189 | 52,184 597.2
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;L%—%H‘_gﬂl_ %oelén_l' EHG\EQE ).‘_HS@ éﬂh Table 69|' 7E|.O| wideband transmission Communication affairs
A7t SMHIE0] LES Y 4 QUCH 28209) JHE HIZol 2 ,
o —o _ ° o = ° _ Figure 1 Backbone Network Model
= oot 2|4H|E, FH| tiof H|&8, =7| ZH| H|E0] et
e 78 4 Ack
AL, FAY, SAFAME 276t 2 Hel E2 FH|7|
3.4.2 AP1Le| x7| EXHIZ LAY % SAHIE AEsHRICE
JSHEESAYY =7 BXHIES AEat| sl Fig. 1, FALE MU E SAY 20| IE MY 2 SA=
Fig. 20{k2F 20| W= e(Backbone Network) & AMARS A} SAITH| 502 2AE], ZAHl= 222N & M2ZA
(Access Network) D2 0|2 JPY5IHT 012 7[FOR 7} ZHED SAYS 24y 182 95t FHIFYH| 3120
Table 6 Leased Network Costs Estimate
. Unit Total - ) ) Total Total Initial -
Sgrr:ife Service Name | Service Detail | Qty |Bandwidth |Bandwidth E:;Vlgszl TOt(a:LSlee Eq:;zr;elnt Equipme| Expense |Equipment TOtio::mal
e (Kbps) | (Kbps) nt Rental| (month) Cost
Rea‘ctg:ter;‘ra”‘c Online 32 56 1792 | 79,700 | 2,550,400 | 4,000 |128,000| 2,678,400 | 56,000 | 1,792,000
Parking .
’ ) Automatic
violation 15 4,000 60,000 | 134,292 | 2,014,380 | 8,000 |120,000 | 2,134,380 |1,000,000 | 15,000,000
enforcement
enforcement
, Providing
u—Traffic i
public BIT. Web | 5, 2,000 | 60,000 | 362,800 |10,884,000| 8,000 |240,000| 11,124,000 | 200,000 | 6,000,000
transport camara
information
Providing CCTV 8 4,000 12,000 | 134,292 | 402,876 8,000 | 24,000 | 426,876 |1,000,000| 3,000,000
traffic VMS 2 2,000 4,000 | 362,800 | 725,600 8,000 | 16,000 | 741,600 | 200,000 | 400,000
information VDS 9 | 2000 | 18000 |362,800 |3,265200| 8000 | 72,000 |3,337.200 | 200,000 | 1,800,000
Garbage
u—Environ dumping CCTV 11 128 1,408 134,292 | 1,477,212 8,000 | 88,000 | 1,565,212 |1,000,000 | 11,000,000
ment surveillance
Energy Energy )
efficiency Online 40 4,000 160,000 | 106,000 | 4,240,000 | 8,000 |320,000| 4,560,000 | 200,000 | 8,000,000
U Safety CCTV,
Seourit surveillance | Emergency | 40 4,000 160,000 | 134,292 | 5,371,680 | 8000 |320,000| 5,691,680 |1,000,000 (40,000,000
Y in public areas| notification
Intelligent
streei—light 10 4,000 40,000 | 938,700 | 9,387,000 | 8,000 | 80,000 | 9,467,000 |1,000,000 | 10,000,000
Informatio Advanced Park R
n Space Media pole | 10 4,000 40,000 | 938,700 | 9,387,000 | 8,000 | 80,000 | 9,467,000 |1,000,000 | 10,000,000
Music bench | 10 2,000 20,000 | 475,800 | 4,758,000 | 8,000 | 80,000 | 4,838,000 |1,000,000 |10,000,000
Public Network Wireless 1 | 20,000 | 140,000 [1,921.800| 1,921,800 | 8,000 | 8000 | 1,929,800 |1,000,000| 1,000,000
Subtotal 180 717,200 56,385,148 57,961,148 117,992,000
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Affairs L2 Switch
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Access center from a communication Communication affairs
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Terminal Sending traffic of site equipment
Equipment through the communication Site equipment

affairs

Figure 2 Access Network Model
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Table 7 Private Network Cost

Unit Cost Costs
Categor Items Contents Unit | Qt
Cg Y| (1000w | (1,000%)
MSPP 286 1ng | oo | 3 (200,000 600,000
configuration
L3 Switch | 10/100/100T | set 2 12,000 24,000
L2 Switch 10/100T set 2 10,000 20,000
GBIC - ea | 50 200 10,000
Set type 16Channel
optical optical set | 10 5,840 58,400
converter | conversion
Director type| 1Channel
optical optical set | 150 600 90,000
converter conversion
Rack |10 Stendardl oo |y 700 2,800
rack
w Equip
| ment| MsPP Fault and
" | costs| manage— | performance | set 1 74,592 74,592
e ment tools | management
d
BBS - set 1 45,000 45,000
N Communica—
e Communicati| tion affairs
! i i tal
" on affairs envwro.nm‘ena set 1 72,611 72,611
environment| monitoring
0 al monitoring field
r equipment
S
Environment Environmental
al monitoring X set 1 42,842 42,842
monitoring SW|
SW
Commutator/
UPS set | 1 5,000 5,000
Subtotal 1,045,246
8km pipeline
Piveline standards
P FC pipe, | set | 1 |600,000 600,000
construction
Constr flooding?2,
uction hand hole
costs -
Line | Track laying | (| 4 | 9000 99,000
construction 16km
Subtotal 699,000
Total 1,744,246
802.11
AP i set | 20 11,000 220,000
a/b/g/n ’ ’
Wire . Intrusion
os Equip WIPS detection ea 1 71,000 71,000
Net ment
Authenticatio| Authenticati
o costs [Authenticatio| Authentication . 1 87.000 87.000
n Server system
NMS Traffic control| — - 15,000 15,000
Total 393,000
Appurtenant C(v)mmum.— ca 1 40,000 40,000
construction | cation affairs
C Elect! |
© eemeal | Grounding | ea | 10 | 1,000 10,000
mun. construction
CaiConstr
t 1 it
tion|““"*"Faucets ratio 50 S anda.rd ea | 150 200 30,000
ale costs faucets ratio
fairg Test unittest, | ea | 20 500 10,000
integration tes
Subtotal 90,000
Total 90,000
Total 2,227,246
n n
NPV=3B/(0+r)" = Y, G/1+r)
t=0 t=0
B = tdEe W] ¢ = tdwe|n g
r=ZUE(1AHE) n=HTd=E
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Costs |— Variable costs : year operating expenses o ’ omolle o s _
— equipment = initial investment X 8% — pipelines @Iﬂg Tv_—ﬁjeﬂf H‘olflj—“j'E(B/C)EZO —,._—O,_;iIH7fX| (NP\/)
and lines = Initial investment X 6% EZSQN%H‘%—I)QE '—fEf'rA“:f. Table 10_“)\_|9|_ 7E|.O| %H‘Jag
— Estimate communication lease cost when the _ - _ N —
municipal network Is absent H|%Jr5°—!3’-f _/I'_\_ol_:i);H7 K|§ HHOFE 7|2|'_<_O'“ 9|0|'§, Xp %l.%
Benefits | — ufl?er\{ice . Per point fiber optical cable leased line égfgﬁ% %4_?_ @Iﬂglm _<'>__/'\_8J ;dg; EH:J%H o| _E_A;!?élﬂ
unit price B
— Public service : Leased line fare use price % Hfggi Table TOEP 7E+O| IU or ‘_rL§J_'—f %!EH M%QJ
— Annual inflation rate of 3% applies
BtC. |~ varket di t rate of 6% appli
arket discount rate of % applies Table 10 ROI Analysis for U-City Network
Table 9 Private Network Costs and Benefits (unit ; 1,000%) Category Private Network | Leased Network | RO
(A) (B) (C=B-A)
Angl— C : Cost B : Benefit Investments
RS (Including 22,27 1.02 -
Year | Fixed | Variable Total Present | Communication Present Value reinvested)
(Y) | Costs | Costs Value Costs Maintenance o1 007 i
Y 2227 - |2227| 2227 644 644 Cost(Year) : :
v+ | - | 101 101 95 663 626 Line Rental 0.00 5.57 -
Costs(Year) : '
Y+2 - 95 95 84 683 608 —
Cat Municipal Leased B
Y+3 - 89 89 75 704 591 ategory Network Network
Y+4 | - 84 84 66 725 574 1Year 23.28 6.66 —16.62
Y+5 - 79 79 59 747 558 2Year 24,29 12.30 —11.98
Y+6 - 74 74 52 769 542 Year 3Year 25.29 17.94 —7.35
v+7| - 69 69| 46 792 507 ‘(;fl';”eu_ 4Year 26.30 2358 2.7
Y+8 - 65 65 4 816 512 Costs 5Year 27.31 29.23 1.92
Y+9 - 61 61 36 840 497 BYear 28.31 34,87 6.55
Total | 2,227 | 716 |2,944| 2,782 7,382 5,687 7Year 29.32 40,51 1.19
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Figure 3 Break—Even Point of Municipal Network Construction

Xt=2l&(ROI - Return On Investment)S MG 227 |1H
(BEP : Break Even Point)2 APHGIILCH
71 =N 27 |EXH(QF AThY AFZA| 8
wolt], AtSLY 50| £ 27182 ROl 2
0 X7t 50| 29127 [F(BEP © Break Even Point
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