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2. Estado Actual y Requerimientos del Enlace para la
Subestacion PM-06.

2.1. Isla San Lorenzo
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2.1.3. Proyecto Peru-Magneto
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PM-03 Pocollay, TACNA

en el INRAS de data de mag- Procesamiento y an en
netometros INRAS de data de magnetometros

2.2. Justificacion de la Instalacion

2.3. Requerimientos de la Red Expandida

2.3.1. Servicios almplementar v Calculo de Ancho de Banda

F""‘%’é(‘)’gdeo 480x360 | 640x360 800 Kbitls | H264/AAC ashledia 500 Koits
F'asz'lagdeo 320x240 | 426x240  400kbit's = H.264/AAC  Flash Media 300 kbit's
F'aﬁggg‘m 240x180  320x180  200kbitls | H.264/AAC | Flash Media 100 kbits
Flash Audio N/A N/A 32kbit's | H264/AAC  Flash Media Audio
Wi“dowzg/'oep?‘a Video| 480x360 | 640x360  BOOKbits | WMAINC1 Jindows Nedia
W‘“dowszz"oesia Video! 320x240 | 426x240  400kbits | Wmazvct  Windows fhedia
VAN g"oeg”a VIdeo| 240x180 320x180  100kbitls | WMA3VCH  nGows Media
Windows Media Audio N/A N/A 32 kbit/s WMA3NC1  Windows Media Audio
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Video Bandwidth
Data from the Lync Bandwidt
Calcul ator
ges are calcula I
arnead IS |
' payload
Id 5Kbps per
payload
Video Type Bandwidth Consumed
Voice only 90 to 100kbps
Personal Teleprenece | 250 to 500kbps
Good Netflix Quality 90kbps
Better Netflix Quality 200kbps
BestNetflix Quality 300kbps
HD Quality Netflix 800kbps
3D Quality Netflix 2mbps
HQ Skype 500kbps
HD Skype 1.5mbps
Room Telepresence 5mbps
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3. Diseno v Simulacion del RadioEnlace Isla San Lorenzo —
PUCP

3.1. Diseno del Enlace

3.1.1. Locacién de los Nodos:
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3.1.2. Tecnologias

Ubiquiti: PowerBridge M10

PowerBridge M0 | oataee

PowerBridge M70

10 GHz Carrier Class airMAX PtP Bridge with Dish Antenna
Model: PEM10

Ultimate in RF Performance using the Super-High 10 GHz Radio Frequency
PowerBridge M10 Radio Easily and Securely Attaches to Dish Antenna

Incredible Range and Speed

Tesis publicada con autorizacién del autor
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Overview

alrMAX 2X2 PtP Bridge

PowerBridge M10 is a rugged, hi , 242 MIMO radio with enhanced receiver performance using the super-high 10 GHz
radio frequency. It features incredible range performance (20+kmj) and breakthrough speed (150+ real TCP

The PowerBridge M10 radio pairs seamlessly with the included Camier Class PowerBridge M10 dish antenna, to create powerful
PtP bridging applications. Below is an example of how the PowerBridge M10 can be deployed:

PowerBridge 70

Backbone atweark
et N Point to Point (PtF) Backhaul Link
Poweriddge M10
Aadlo/Ambenng
Conporate Bullding House Srmall Business Ligitpole
Integrated airMAX Technology Easy Installation
Unlike the standard WiFi protocol, Ubiquiti's Time Division The idge M10 radio and PowerBridge M10 dish

Multiple Access {TDMA) airMAX protocol allows each dient antenna hawe designed specifically to work together.
o send and receive data using pre-designated time shots
scheduled by an intelligent AP controller.

This “time shot™ method eliminates hidden node collisions
and maxmizes air time effidency. it provides many
magnitudes of performance improvements in latency,
throughput, and scalability compared to all other outdoor
systems in its class.

Intelligent QoS Prionity is given to voice/video forseamless
B00BST.

Scalability High capadity and scalability

Installing the PowerBridge M10 radio onto the:

Long Distance Capable of hi 0+ links. PowerBridge M10 dish antenna is simple and secure with
pestans igh speed J0km-+ in the use of 3 Phillips-head screwdriver.

Latency Multiple features dramatically reduce noise.

Pl www bt comdpowerbridgem

Tesis publicada con autorizacién del autor
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Model Details

PowerBridge M10 Radio and Dish*
Model: PBM10(2 ft / 648 mm)
= 10322 GHz - 10574 GHz

2330 -344 all

\

Fromt Yiew Side Yiew

Front Yiew Side Yiew

*FowerBridge M10 Radlo and Dish sold together,

=*RockeiDish Radome sold separabehy.

Tesis publicada con autorizacién del autor

No olvide citar esta tesis

Rear View

RocketDish Radomet*

Miodel: RAD-ZRD [2 ft / 648 mm)

+ Greaty Reduce Wind Load

+ Protect Antenna Surfaces from Farsh Emdronments

+Conceal Amtenna Equipmaent from Public View

wHE, wwrw, ubnit.comypowerbridgem

PowerBridge 70 ‘ Datasheet
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Specifications

Processor Specs
Memory Information
Networking Interface

Datasheet

Wireless Approwals
RoHS Comipliance

Enclosure Size
Weight

Enclosure Characteristics
Mounting Kit

Max. Power Consumption
Poweer Supply

Power Method
Operating Temperature
Operating Hurnidity
Shock and Vibration

PowerBridge 70

Frequency Range
(Gain

HPOL Beammwidth
VPOL Beamwidth
F/B Ratio

Mz WVEWH
Dimensions
Weight

Wind Survivability
Wind Loading
Polarization
Cross-pol lsolation
ETSl Specification
Miounting

P www bt comdpowerbridgem
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Atheros MIPS 24KC, 400 MHz
GAME SDRAM, BMB Aash
{1) 10100 Ethernet Port

170 x 250 x 53 mm {without the feed)
170x 250 x 272 mm {wath the feed)

1.15 kg {without the feed)
12 kg {with the feed)

Die Cast Alurminum

Pole Mounting Kit included

B Watts

24, 1A PoE Supply included

Passive Power over Ethemet (pairs 4, 5+: 7, B return)

-0 o 80X C
5 to 95% Condensing
ETSI300-015-1.4
Antenna Characteristics
FEMI10

10.322 GHz - 10574 GHz
33.0- 344 dBi

3.0- 3.7 over band

3.0- 3.7 ower band
33de

=141

2t / 648 mm

98kg

120 mgh

113 lp @ 100 mgh

Dual Linear

35 dB min

EM 302 326 DN2
Universal pole mount, PowerBridge M10 bracket
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TOUGHCable

Protect your networks from the maost
brutal environments with Ubiguiti's
industrialgrade shielded Ethernet
cable, TOUGHCable.

Increase Performance Dramatically
improwe your Ethernet link states,
speeds, and overall performance with
Whiiquiti TOLKGH ables.

Extreme:

Weatherproof TOUGHCables hawve
been builtto perform even in the
harshest weather and emironments.

electrostatic discharge (ESD0 attacks.

Extended Cable

Support TOUGHCables have been
deweloped to have increased power
handling performance for extended
cable run lengths.

Bulletproof your networks

TOUGHCable is currently available
in two versions: Level 1 Shielding
Protection and Level 2 Shielding
Protection.

Lewel 1 isaC e gutdoor
carrier-class shi cable.

Lewel 2 isa Category Se outdoor
carrier-class shielded cable that
features an Amti-Crosstalk Divider,
additional shielding and is rated to

rovide optimal performance on

Additional Information:

. 24 AWG copper conductor pairs

. 26 AW Gintegrated ESD drain wire
to prevent E5D attacks & damage

. PE owtdoor-rated weatherproof
jacket

. Multi-layered shielding

. Pwvailablein 1000 ft{304.8 m) length

Tesis publicada con autorizacién del autor
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TOUGHCable Connectors

™' LEVEL 2

e ]

W % B
L=

Spedfically designed for use with Ubiquiti TOUGHCables and available in
100 TOUGHCable Conmectors protect against ESD attacks and Ethernet
m&mm while allowing rapid field deﬁi:q'nent without soldering.

ESD attacks are overwhelmingly the
leading cause for device Gilures.
The diagram below illustrates the
areas vulnerable to ESD attacks in a
defienseless network.

Unshisided
cabida with
niy ESD Drain

no sarth ground

Yo

g

By using a grounded Ubiquiti Power
owver Ethernet (PoE) adapeer along
with Ubigquiti TOLKGHC able and
TOWEHC able Connectors, you can
effectively protect against ESD attacks.

Ui
TﬂLCﬁ‘:abt

Ubiquiti FOE
Aclapier

i, winwubint comytoughcable
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RocketDish®

] Radome
Models: RAD-2RD, RAD-3RD
-
. RAD-ZRD v ¥ ¥
o RAD-3RD v
=i A protective radome is available as an optional accessory for the RD-2G24,
RD-3G26, RD-5G30, and RD-5G34. The RAD-2RD or RAD-3RD provides the

c following advantages:

I u . Reduces wind load
x . Protects antenna surfaces from nature’s harshest elements

u . Conceals antenna feed equipment from public view

a?Fiber'X
Conversion Kit

Model: AF-5G-OMT-545

Model RO-2G34 RAD-3G36  AD-5G30  AD-SG30AW  RD-5G34
AF-5G-OMT-545 ¥ ¥

The 5 GHz RocketDish to airfiber® Antenna Conversion Kit converts the
P, qﬁ’ RocketDish RD-5G30 or RD-5G34 antenna for use with the airfiber AF-5X radio.

&
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RocketDish'LW

Accessories

IsoBeam

Model: ISO-BEAM-620

]

The IsoBeam™ is an solator radome that is available as an optional accessory for
the RD-5G30-HLW and two PowerBeam™ models:

» PBE-SAC-G20

. PBE-M5-620

The innowative AF-choke perimeter of the IsoBeam delivers supenior noise
immunity in co-location deployments; its perimeter conmugation provides
enhanced RF shielding. Compare the two near-field plots below, and note the
breakthrough isolation performance of the lsoBeam.

Both near-field plots are displayed in watts and use a linear scale. The strength of
the electromagnetic field is color-coded:

. Red: Highest strength

. Green: Medium strength

. Indigo: Lowest strength

RocketDish

Without IsoBeam With IsoBeam

Precision Alignment Kt

Model: PAK-620
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The Precision Alignment Kit is available as an optional accessory for the
RO-5G30-HUW. I features 15° of aznmuth adjustment and 157 of elevation
adjustment to enable extremely accurate aiming for optimal PP link
performance.

The Precision Alignment Kit is also compatible with other dish antennas:

. airFibers AF-5G30-545
. PowerBeam PBE-SAC-620
. PowerBeam PBE-M5-620
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Specifications
Miodel RO-2G24 RO-3G26 RO-5G30 RO-5G30-LW RO-5G34
= i G50 x G50 x 295 mm | 650 x 650 x 300 mm | 650x 650 x 304 mm 650 6500 386 mm | 1050% 10500 421 mm
—_ (F56x 256111617 | (25.6x256x 11817 | (256% 25611577 (256x256x 157  M134x4134x 1657)
. Weight™" 9.8 kg (2161 Ib) 9.8 kg (2161 1) 9.8 kg (21.61 Ib) T4kg163116) | 13.5kg(29.761k)
:"-‘q ency 23-27GHz 313-38GHz 51-58GHz 5.1-59GHz 51-58GHz
— ange
= Gain 24 dBi 26 dBi 30 dBi 30 I8 34.dBi
O HPOL 38" (FX Dish
| 15h) = % — -
k- = 6.6 (TX Dish T i6dE) 5 (3dB) 587 (3 dE) 33 dB)
[ VPOL 38" (FX Dish) N - . _—
o Bt 6.6 (TX Dishy T (6 dE) 5 (5 dB) S8 (3 dB) 3" {6 dB)
m . . S0 dié {RX Dish)
F/E Ratio Ses 33dE 34dB 30 dB 42dB
Miax. VSWR 161 143 141 151 141
Wind THON @ 200 kmvh 1,779 N @ 200 kmh

TET N @ 200 kevh (177 Ibf @125 mph)

Loading (178 Ibf & 125 mph) (300 IbfE 125 mph)
;\Ern-fiuahim:l.- 200 kmuh (125 miphi)

Polarization Duallinear

sotan, 35 dB Min.

E[pild-ﬁc,ati.;.n EN 302 326 DN2

Miounting Uniwersal Pole Mount, Rocket Bracket, and Weatherproof RF Connectors included

& Dimnensions eiue pole st and Regker Rocke sokd sesara ]
= Wikph Includhs poki o and evciuces Rockel Rockel sokd faparannly]
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RD-2G-24 Antenna Information

Retwrn Loss
. ]
=

RD-3G26 Antenna Information

Return Loss
v Y ! -
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Vertica Azimuth

Horzontal Azimuth

E-Plane, 3550 MHz

H-Figne 3550 MHz
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E-Plane Specs
II"|I H  E——

]

RocketDish
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RD-5G30 Antenna Information
E-Plane, 5500 Mz

. I..- .I
1N T
= :
-Iu-:l H-Plane, 5500 MHz
£ )

RD-5G30-LW Antenna Information

Return Loss

10
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E-Plane Specs

H-Plane Specs
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H-Plane, 5500 Mtz H-Plane Specs
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RD-5G34 Antenna Information
E-Plane, 5500 MHz E-Plane Specs

VE Y R | '[ _ 8
, R Ir

H-Mlane, 5500 MHz H-Plane Specs

RocketDish
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B30 kgt Nebmcria, nc. 80 rights ressrved. Usiquiti, Ubicpust] Febworks, the UbiguB U logo, the Ubkout] basm loge, sifbsy, sk, seDS, wwrw.ubnt.com
hucBaarn, Powsrtians, ochet, ard Mo doeOii b are Srecemark o mgiriered drecamari of U biquitl Ketweria, Inc In e Unked % e incthar
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Ubiquiti: Rocket M Series

DATASHEET

r vlyﬁz; 7 M2

rola= I

Powerful 2x2 MIMO airMAX® BaseStation

Models: M5, RM5-Ti, M3, M365, M2, RM2-Ti, MO0O
Advanced Software Technology to Maximize Performance

Plug and Play Integration with airMAX Antennas
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Software

ar (S
Built upon an intuitive user interface
foundation, air05® 5 is an advanced
operating system for Ubiquiti airMAX
M Series products.
. airMAX Protocol Support
. Long-Range PtP Link Mode
. Transmit Power Controk:
Automatic/Manual
. Automatic Distance Selection
(ACK Timing)
. Device Statistics
. Diagnostic Tools

Integrated on all Ubiquiti M products,

airView" provides advanced spectrum

analyzer functionality: waterfall,

waveform, and real-ime spectral

views allow operators to identify noise

signatures and plan their networks to

minimize noise interference.

. Waterfall Aggregate energy over
time for each frequency.

. Waveform Aggregate energy
collected.

. Realtime Energy is shown in real
time as a function of frequency.

. Recording Automate airView to
record and report results.

arControl

airControl® is a powerful and
intuitive, web-based server network
management application, which
allows operators to centrally manage
entire networks of Ubiquiti devices.
. Network Map

. Monitor Device Status

. Mass Firmware Upgrade

. Web Ul Access

. Manage Groups of Devices

. Task Scheduling
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(S 5 GHz Models

Thia 5 GHz frequency band is free to use, worldwide. offers plentiful spectrum, and works well for long-distance links.
Howrever, 5 GHz signals have more difficulty passing through obstacles than lower-frequency signals.

- M3 RM5-Ti
% Thee Rocket enchosure is built to survive harsh environments  lts Gigabit Ethernet connection delivers high throughpaut,
! and fits the Rocket mount built into every airMAX antenna.  and its aircraft-grade aluminum casing improves
Pair the Rocket with the appropriate antenna for your PtP performance in harsh RF ervironments and extreme
link: or PtMP netwaork. weather conditions.
JL dL JL JL

LE g

rolar I ¥ | Daa

& 3/3.65 GHz Models

The 3 or 3.65 GHz frequency band is noise-free in most areas; however, its use requires a license. There may be additional
restrictions on its use depending on local country regulations.

M3 M365

The Rocket enclosure is built to survive harsh environments  The Rocket enclosure is built to survive harsh environments
and fits the Rocket mount built into every airMAX antenna.  and fits the Rocket mount built into every airMAX antenna.
Pair the Rocket with the appropriate antenna for your PtP Pair the Rocket with the appropriate antenna for your PtP

link: or PtMP network. link or PtMP network.
L, 4 i, 4L
e it
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(9 2.4 GHz Models

Thee 2 4 GHz frequency band is free to use, worldwide: however, it is extremely crowded due to interference from other
wirebess devices. Also, there are only three non-overlapping, 20 MHz channels available for use.

M2 RM2-Ti

-
Thee Rocket endosure is built to survive harsh environments s Gigabit Ethernet connection delivers high throughpaut, %
and fits the Rocket mount built into every airMAX antenna.  and its aircraft-grade aluminum casing improves !
Pair the Rocket with the appropriate antenna for your PtP performance in harsh RF erironments and extreme

link or PtMP network. weather conditions.

L AL JL JL

;:: llllll}
roolari ¥ | DATA

& 900 MHz Model

Thie 200 MHz frequency band has a higher tolerance for obstacles that may obstruct line of sight; however noise levels are
typically higher. Also its use may require a license in some parts of the world

MO0

The Rocket enclosure is built to survive harsh environments
and fits the Rocket mouwnt built into every airMAX antenna.
Pair the Rocket with the appropriate antenna for your PtP
link: or FtMP network.

L 4L
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- .
é Dimensions 160 % B0x 30 mm (5.30x 3.15x 1.187)
Weight 500g(1.11k

{_,37-' Endclosure Characteristics Outdoor UV Stabilized Plastic
Processor MIPS 74Kz

- Memory 128 MB SDRAM, 8 MB Flash
h Metworking Interface (1) 10100 Mbps
AF Conmections {2) RP-5MA [Waterproof)

LEDs Power, Ethernet, (4) Sgnal Strength

Max. Power Consumption aw

Power Supply 24V 1A PoE Adapter

Power Method Passive PoE (Pairs 4, 5+: 7. 8 Return)

ESDYEMP Protection + 24KW Air / Contact

Operating Temperature -0 75" C -2t 167°F)

Operating Humidity 5 to 95% Moncondensing

Shock and Vibration ETSI300-01%-14

Modes Access Point, Station
SErvices Web Server, SNIMFP, 55H Server, Telnet, Ping Watchdog, DHCF, NAT, Bridging, Routing
LUhilities Antenna Alignment Tool, Discovery Uhility, Site Survey. Ping, Traceroute, Speed Test
Distance Adjustrment Dynamic Ack and Ackless Mode
Power Adjustment Software Adjustable Ul or CLI
Security WPAZ AES Only
Qo5 Supports Packet Level Classification WMM and User Customer Level: High/Medium Low
Statistical Reporting Up Time, Packet Errors, Data Rates, Wireless Distance, Ethernet Link Rate
Other Remote Reset Support, Software Enabled Disabled, VLAN Support, 6340AM,

S/AM 030740 MHz Channel Width Support

airtMAX Mode, Traffic Shaping with Burst Suppaort,
Discovery Protocol, Frequency Band Offset, Ackless Mode

Wireless Approvals FOC I CE
RoHS Compliance Yes

Ubdquiti Specific Features
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M5 Operating Frequency =
Operating F Worldwide: 5170 - 5875 MHz %
perEng TRy USA: 5725 - 5850 MHz* i
Output Power 27 dBm '-=_r.
TX Power Specifications RX Power Specifications O
LB T Y Dt Rt Pong. TX Todeiarin Mebacvi | anthcnny Dana Rats Sansltiving Tivhis® s B
6 14 Mllgs 27 dBm £2d8 5 - 34 Mbps 4 ol Ben Min + 3 0B
E 36 Mbps 15 dBem $1d8 E 36 Mltges &0 dBm & 3 0B
E &5 Mbps I3 dBen $3d8 g 43 Mg TT dBm I dB
54 Mbps 12 B $2d8 54 Mirges 75 dBm + 3 OB
W50 37 dBm $1d8 MCED 96 dBm T
MCS] 17 dBmn $1d8 MCS! 5 dBm + 7 0B
WCs2 27 dBm £2d8 MCE2 02 dBm + 3 0B
W53 37 dBmn $1d8 MCE3 00 dBm & 3 0B
M54 6 dBm $1d8 MCS 86 dBm + 7 0B
- WSS 24 B $2d8 - MCES A3 dBm + 3 OB
E MCSE 12 B &2 0B E MCSE 77 dBm T
] W57 21 dBm $1d8 K] MCST 74 dBm + 7 0B
E MCS8 17 dBm $2d8 3 MCSE 05 cBm + 3 0B
e e 17 dBm $1d8 é [Lh 03 dBm & 3 0B
8 MCS10 7 dBm $1d8 MC510 90 dBm + 7 0B
MCS1 ] 7 dBm $1d8 MC51] A7 dBm & 3 0B
MCE12 % dBm $1d8 MC512 B4 dBm &3 0B
MC513 24 dBm $1d8 MC513 79 dBm + 7 0B
MCS14 13 dBm $2d8 MC514 78 dBm + 3 0B
MCE15 21 dBm $1d8 MC515 75 dBm & 3 0B
® srity W WL e sllowwec] 1150 - 850 Mz
- | i M, JE JL
r il
L b
:m‘lrm.r «R:'
- . SN e

a |
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Specifications
TITARIVE F

-

[N
= Dimensions 160 x 80x 44 mm (6302 3.15x 1.737)
Weight 30 gil2350n
= Enclosure Characteristics Die-Cast Aluminum

(]
Processor MIPS 74Kz
- Memory 128 MB SDRAM, 8 MB Flash
) (1) 11001000 Mbps
h Metworking Interface 11104100 szs
RF Conmections () RP-5MA (Waterproof), 1 SMA (GP5)
LEDs Power, (2) Ethernet, (G) Signal Strength, GPS
Max. Power Consumption aw
Power Supply 48V, 054 PoE Adapter
Power Method Passive PQEI-Palrssl;;;f?é-i:iﬁ::
ESDVEMP Protection + JOKV Air / Contact
Operating Temperature -3 to 75" C 2210 167°F)
Operating Humidity 5 to 95% Moncondensing
Shock and Vibration ETSI300-01%-14

Modes Access Point, Station
SErvices Web Server, SNMP. 55H Server, Telnet, Ping Watchdog, DHCF, NAT, Bridging, Routing
LUhilities Antenna Alignment Tool, Discovery Lhility, Site Survey. Ping, Traceroute, Speed Test
Distance Adjustrment Dynamic Ack and Ackless Mode
Power Adjustment Software Adjustable Ul or CLI
Security WPAZ AES Only
QoS5 Supports Packet Lewel Classification WMM and User Customer Level: High/Medium/Low
Statistical Reporting Up Time, Packet Errors, Data Rates, Wireless Distance, Ethernet Link Rate

Remote Reset Support, Software Enabled Disabled, VLAN Support, 630AM,

Oither 578710723040 MHz Channel Width Support

N ) airMAY Mode, Traffic Shaping with Burst Suppaort,

e Discovery Protocel, Frequency Band Offset, Ackless Mode
RMS5-Ti Compliance

Wireless Approvals FOC I CE

RoHS Compliance Yes
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—
Worldwide: 5170 - 5875 MHz s
Operating Frequency A AR AN R 5
USA: 5725 - 5850 MHz <
Output Power 27 d8m =
TX Power Specifications RX Power Specifications o
Modulation Data Rate Avg TX Toletance Modul ation Data Rate Sensithity Tolearce —
624 Mbgs 27 dBen 1248 624 Mbps 34 dBm Min £208
5 36 Mbgs 25d8m $2a8 :ll 36 Mt 80 dBm $208
§ 48 Mbps 23dBm 2288 § 43 Mg 77 dBm £28
54 Mbgs 22 dBe s28 54 M 75 dBm £2C8
MCSO 27 dBm a8 MCS0 95 dBm +28
MCSY 27 dBm 228 95 dBm £208
MCS2 27 dBen 1248 92 dBm £2a
NCS3 27 dBm $2d8 M3 90 dBm £2
MCS4 26 dBen 128 MCS4 86 dBm £208
» MCSS5 24 dBm s28 » MCSS 83 dBuv £2C8
% MCS6 22 db £208 ; MCSs 77 dBm +2c8
g MCS? 21 dBm 228 § MCS? 74 dBm £2e8
- MOS8 27 dBm 1248 - MCSE 95 B £24
o e
o 27 d8m £2a8 o MCSH 93 ®m s208
2 27 dBm 28 8 MCS10 90 Bir £208
27 dBm s2a8 87 dBiv £2C8
26 dBm 2288 MCs12 84 B +28
24 dBm 228 MCS13 79 @m
22 dBm 1248 MCS14 78 B
21 dBm $2a8 MCS15 75 Bm

- a4

!

S OE R D
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Specifications

relar I3/

-
é Dimensions 160 % B0x 30 mm (5.30x 3.15x 1.187)
Weight 500g(1.11k

{_,37-' Endclosure Characteristics Outdoor UV Stabilized Plastic
Processor MIPS 24Kz

- Memory 54 MB SDRAM, 8 MB Flash
h Metworking Interface (1) 10100 Mbps

AF Conmections {2) RP-5MA [Waterproof)

LEDs Power, Ethernet, (4) Sgnal Strength

Max. Power Consumption G5W

Power Supply 24V 1A PoE Adapter

Power Method Passive PoE (Pairs 4, 5+: 7. 8 Return)

ESDYEMP Protection + 24KW Air / Contact

Operating Temperature -0 75" C -2 10 167°F)

Operating Humidity 5 to 95% Moncondensing

Shock and Vibration ETSI300-01%-14

Modes Access Point, Station
SErvices Web Server, SNIMFP, 55H Server, Telnet, Ping Watchdog, DHCF, NAT, Bridging, Routing
LUhilities Antenna Alignment Tool, Discovery Uhility, Site Survey. Ping, Traceroute, Speed Test
Distance Adjustrment Dynamic Ack and Ackless Mode
Power Adjustment Software Adjustable Ul or CLI
Security WPAZ AES Only
Qo5 Supports Packet Level Classification WMM and User Customer Level: High/Medium Low
Statistical Reporting Up Time, Packet Errors, Data Rates, Wireless Distance, Ethernet Link Rate
Cither Remote Reset Support, Software Enabled/Disabled, VLAN Support, 640AM

M3 SN0 25540 MHz Channel Width Support

M3i65 SAV20725 MHz Channel Width Support

airMAY Mode, Traffic Shaping with Burst Suppaort,
Discovery Protocol, Frequency Band Offset, Ackless Mode

Wireless Approvals

Ubdquiti Specific Features

M3 FCCIC, CE
M365 FCC Part 90
RoHS Compliance Yes

10
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Operating Frequency

—
&
M3 3370 - 3730 MHz" 2
M365 3650 - 3675 MHz =
Output Power 25 dBm o
TX Power Specifications RX Power Specfications [N
Modulation Duts Rate Ay TX Tolerance Modul stion Data Rate Sensitvity Tolerance
MCSO 25 dBm a8 MCS0 4 dBm Min +208
25dBm 228 93 dBm £28
5 dB 2288 20 dBm +2CE
25d8m $2a8 M3 89 dBm +£2c8
MCS 228 MCS4 86 dBm £28
MNCS5 2288 MCSS 83 dBay +2CB
MCS6 £20B MCSs 77 dBr 288
: MCS? 10 dBm 2288 : MCS? 74 dBmn
§ MCS8 5dBm 288 § MCS8 93 B
- il
MCZ9 5 dBm $288 MCse 91 Bm
MCS10 25 dBm 1288 89 dBa
2288 a7 By
2488 MCS12 84 Bar 288
128 MCs13 79 B
288 MCcs14 78 dBr
$288 MCS1S 75 Bm
: 8 y ) | ' 8 4l ok S
| n &l
: 8]
rarileey # 310 vaaluer b WS
N T e
— e - - 2 £
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Dimensions

Weight

Enclosure Characteristics
Processor

Memory

Metworking Interface

AF Connections

LED!s

Max. Power Consurmption
Power Supply

Power Method

ESDYEMP Protection
Operating Temperature
Operating Humidity
Shock and Vibration

Modes

Services

Lhilities

Distance Adjustrent
Power Adjustment
Security

Qo5

Statistical Reporting

Other

Ubdquiti Specific Features

Wireless Approvals
RoHS Compliance
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M2 Software Information

160 x 80 30 mm (6.30x 3.15x 1.187

5009 (1.1l

Outdoor UV Stabilized Plastic

MIPS 24z

128 MB SDRAM, 8 MEB Flash

(1) 10100 Mbps

{2) RP-5MA [Waterproof)

Power, Ethernet, (4) Sgnal Strength
G5W

24V 1A PoE Adapter

Passive PoE (Pairs 4, 5+: 7. 8 Return)
+ 24KW Air / Contact

-3t 757 C 22w 167°F)

5 to 95% Moncondensing
ETSI300-01%-1.4

Access Point, Station

Web Server, SNIMFP, 55H Server, Telnet, Ping Watchdog, DHCF, NAT, Bridging, Routing
Antenna Alignment Tool, Discovery Uhility, Site Survey. Ping, Traceroute, Speed Test

Dynamic Ack and Ackless Mode
Software Adjustable Ul or CLI
WPAZ AES Only

Supports Packet Lewel Classification WMM and User Customer Level: High/Medium/Low

Up Time, Packet Errors, Data Rates, Wireless Distance, Ethernet Link Rate

Remote Reset Support, Software Enabled Disabled, VLAN Support, 6340AM,
S/AM 030740 MHz Channel Width Support

airtMAX Mode, Traffic Shaping with Burst Suppaort,
Discovery Protocol, Frequency Band Offset, Ackless Mode

FOC, I, CE
Yes
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M2 Operating Frequency =
Operating Frequency 2402 - 2462 MHz %
Ourtput Power 28.dBm :‘i-l
TX Power Specifications RX Power Specifications =
Modulatien Dt Rt g TX Tedifarei Ml athesy Diata Rate Eanltivity Tohirares O
= 1= 34 Mgy 18 dBmn $2d8 = 1 = 3 Wi ST B Min £ I dB —_
o] 36 Mbps 26 B $2d8 = 36 Mltges &0.dBm + 3 OB
g 48 Mbps 25 dBm $1d8 g 42 Mg 77 dBm T
54 Mbps 24 dBm $1d8 54 Mg 75 dBm + 7 0B
S0 28 B £2d8 MCED 96 dBm + 3 0B
WS 18 dBm $1d8 MCS] 25 dBm & 3 0B
M52 28 dBm $1d8 MCs2 92 dBm + 7 0B
] 28 dBm $2d8 MCE3 0 dBm + 3 OB
WS4 17 dBm $1d8 MCS 85 dBm T
- M55 25 dBm $1d8 » MCS5 A3 dBm + 7 0B
E MCS5 13 dBm £2 0B E MICSE 77 dBm + 3 0B
] MCST 12 dBm $1d8 ] MCST 74 dBm & 3 0B
= MOS8 5 dBm +32c8 £ M5 95 cBm + 7B
o MCsD 18 dBm $2d8 e M 03 dBm + 3 OB
8 MCE10 8 dBm $1d8 g MC510 00 dBm T
MCS11 18 dBm $1d8 MC51] A7 cBm + 7 0B
MCE12 7 dBm $2d8 MC512 B4 GBm + 3 0B
MCE13 25 dBm $1d8 MC513 79 dBm & 3 0B
MC514 3 dBm $1d8 MC514 75 dBm + 7 0B
MCS15 13 dBm $1d8 MC515 75 dBm & 3 0B
4 ! Al JE JE
" f
L -
s 4
—— LB e
) o
E]
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Specifications
TITARIVE
: RM2-Ti Phiysical / Electrical / Environmental Information
= Dimensions 160 x 80 44 mm (6.30x 3.15x 1.737)
Weight 30 gil2350n
Enclosure Characteristics Die-Cast Aluminum

Processor MIPS 74Kz
Memiory 128 ME SDRAM, 8 MB Flash

Metworking Interface 1) 10¢100/10:00 Mbps

[
(1) 10100 Mbps
RF Conmections {2) RP-5MA [Waterproof)
LEDs Power, (2) Ethemet, (5] Signal Strength

Max. Power Consumption G5W
Power Supply 48V, 054 PoE Adapter
Power Method Passive PQEI-Palrssl;;;f?é-i:iﬁ::
ESDVYEMP Protection + 0KV Air / Contact
Operating Temperature -3 to 75" C 2210 167°F)
Operating Humidity 5 to 95% Moncondensing
Shock and Vibration ETSI300-01%-14
Modes Access Point, Station
SErvices Web Server, SNMP. 55H Server, Telnet, Ping Watchdog, DHCF, NAT, Bridging, Routing
LUhilities Antenna Alignment Tool, Discovery Lhility, Site Survey. Ping, Traceroute, Speed Test
Distance Adjustrment Dynamic Ack and Ackless Mode
Power Adjustment Software Adjustable Ul or CLI
Security WPAZ AES Only
QoS5 Supports Packet Level Classification WMM and User Customer Level: High/MediumLow
Statistical Reporting Up Time, Packet Errors, Data Rates, Wireless Distance, Ethernet Link Rate
Cither Remaote Reset Support, Ethir-; Elna.l_:-le_d-'Di sabled, VLAN 5u_|:l;_:\nrt. BA0AM,

SN0 30740 MHz Channel Width Support
Ubiquiti Specific Features airtMAX Mode, Traffic Shaping with Burst Support,

Discovery Protocol, Frequency Band Offset, Ackless Mode

RM2-Ti Compliance
Wireless Approvals FOC I CE
RoHS Compliance Yes
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=
Operating Frequency 2402 - 2462 MHz %
Ourtput Power 28.dBm :‘i-l
TX Power Specifications RX Power Specifications =
Mudularken Dt Rt Pong. T Todw rarvein Mobacyio sl b Dana Race Canshiving Tolerarss D
= 1= 24 Mg 18 dBen 18 = 1«24 Witgs 57 B Min £ I dB ———
- 35 Mbps 26 dBen 248 - 36 Mg &0 dBm £ I dB
g 45 Mbps 15 dBen i3d8 g 48 Mg T7dBm & ¥ dB
54 Mbps 14 dBen 18 54 Mg T5dBm t 3 b
TS0 2 dBen 248 WS & dBrm £ I dB
M5 18 dBen i3d8 MCE] 45 dBm & ¥ dB
M52 18 dBen 18 M52 a3 dBm £ I dB
MTS3 28 dBen 248 M=3 00 dBm £ I dB
W24 7 dBen i3d8 M B4 dBm & ¥ dB
o WSS 25 dBmn 18 o M55 83 dBm t 3 b
E MATSE I3 dBen £2dB E MCSE 77 dBm £ I dB
= MACST I dBm i3d8 " MCST T4 dBm & ¥ dB
E M(CSH I8 dBm 18 3 M3 a5 dBrm £ I dB
: MOS0 I3 dBm 248 d M5 93 dBrm £ I dB
s MCE10 12 dBmi 18 g ML510 00 dBrm & 7 dB
MCS11 I8 dBm 18 MCSET1 87 dBm t 3 b
MCE2 IT dBmi 248 MC512 84 dBrm £ I dB
MICE13 25 dBmi 18 M{513 79 dBm & 3 dB
MICE1 4 3 dBm 18 MCS514 T8 B £ I dB
MCELS I dBmi 248 M55 75 dBrm £ I dB
a a i 8 A
| i
k
‘“; .
P
“ S 4 =
L
15
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Specifications

ey ¥ W

Dimensions 160 x 80 30 mm (6302 3.15x 1.187
Weight 500gil1im
Enclosure Characteristics Outdoor UV Stabilized Plastic
Processor MIPS 24Kz
Memory 54 MB SDRAM, 8 MEB Flash
Metworking Interface (1) 10100 Mbps
AF Conmections {2) RP-5MA [Waterproof)
LEDs Power, Ethernet, (4) Sgnal Strength
Max. Power Consurmption GEW

Power Supply 24V 1A PoE Adapter
Power Method Passive PoE (Pairs 4, 5+: 7. 8 Return)
ESDYEMP Protection + 24KW Air / Contact
Operating Temperature -0 75" C -2 10 167°F)
Operating Humidity 5 to 95% Moncondensing
Shock and Vibration ETSI300-01%-1.4

Modes Access Point, Station
SErvices Web Server, SNIMFP, 55H Server, Telnet, Ping Watchdog, DHCF, NAT, Bridging, Routing
LUilities Antenna Alignment Tool, Discovery Uhility, Site Survey. Ping, Traceroute, Speed Test
Distance Adjustrent Dynamic Ack and Ackless Mode
Power Adjustment Software Adjustable Ul or CLI
Security WPAZ AES Only
QoS Supports Packet Lewel Classification WMM and User Customer Level: High/Medium/Low

Statistical Reporting Up Time, Packet Errors, Data Rates, Wireless Distance, Ethernet Link Rate

Remote Reset Support, Software Enabled Disabled, VLAN Support, 6340AM,
3/5/8/10/20 MHz Channel Width Support

airtMAX Mode, Traffic Shaping with Burst Suppaort,
Discovery Protocol, Frequency Band Offset, Ackless Mode

Other

Ubdquiti Specific Features

FOC, I, CE
RoHS Compliance Yes

Wireless Approvals
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M -
Operating Frequency 902 - 928 MHz ‘de
Output Power 28 dBm Q
TX Power Specifications RX Power Specifications :
Modulation Duata Rate Ay TX Toletane Nodul eton Data Rate Sensitivity Tolesance D
MCS0 28 dBm 2288 MCS0 96 dBm £208 e —
MCS1 28dBm £2a8 MCS! 95 dBm £2¢8
MCS2 28 dBm £248 92 dBm £208
MCS3 253dBm 228 90 dBm £2e8
MCS4 78 dBem 128 86 dBm £208
MCSS 24 dBm 1208 MCSS 83 dBiy 28
MCS6 22 dBm L2068 MCS6 77 4B £2¢8
= MCS7 21 dBm £2a8 = MCS? 74 dBar £2¢8
E 2 dBm $2a8 § 95 cBir £208
- =
28 dBm 228 93 @m £208
7 dBm $28 90 cBir £208
28 dBm 1208 87 By 28
28 dBm £288 84 B £2¢8
24 dBm £2a8 79 cBir £2¢8
22 d8m $288 78 cBar +2¢8
MCS1S 21 dBm 2268 75 @Bm £2e8

ronalertae

Q) - IS -~
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Antenna
Compatibility

ANAGTI
AM-IG1E-120 AM-3G18-120
AM-IG1ES0

AMO-2G10
AMD-3G12

AMO-IG13

AMY-SM16

b, TOHLRGH
ima Al oth the i e pect ive ownes
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3.1.3. Comparacion de Parametros en Bandas

3.1.4. Link Power Budget
RadioMobile
Radio Lin

— S

Edit View Swap

Azimuth=261,90° Elev. angle=-0,353" Clearance at 11,20km Worst Fresnel=3,5F1 Distance=14.45km
Free Space=130,2 dB Obstruction=17,0dB TR Urban=0,0 dB Forest=0,0 dB Statistics=-0,0 dB
PathLoss=147 2dB E field=63,1dBpV/m Rz level=-60,2dBm Rx level=218,12pY R Relative=29,8dE

i~ Transmitter ~ Receiver 1

INRAS ~| || |saN LORENZOD |

Role I aster Role Slave

Tx system name Ty LI Rx system name ITry L‘

Tx power 1w 30 dBm Required E Field 33,36 dBpVim

Line loss 05de Antenna gain 29 dBi 26,8 dBd _Ll

Antenna gain 29 dBi 26,8 dBd Ll Line loss 05dB

Radiated power EIRP=70795w  ERP=43168W R sensitivity 7.0795p -30 dBm

Antenna height (m) [30 o s Antenna height m) [30 ]
I Net- : . Frequency (MHz]- -

|5 LI Minimum ]5[]00 M axirmum |5300

W o N e S

Edit View Swap

Azimuth=81,93° Elev. angle=0,229° Clearance at 3,25km “Worst Fresnel=2,3F1 Distance=14.45km
Free Space=123,2 dB Obstruction=-4,9dB TR Urban=0,0 dB Forest=0,0 dB Statistics=2.8 dB
PathLoss=121,1dB E field=82,3dBpV/m Rz level=-34,1dBm Rx level=4435,41pY R Relative=55 9dB

S et
i
o

i e
e

i~ Transmitter Receiver
[ e e e e e e e e 594+30 % % & = 5 = = 3 & & mir
54N LORENZO | || [INRas |
Role Slave Role M aster
T system name Try _:] R system name Try _v_|
Tx power 1w 30 dBm Required E Field 26,31 dBp¥/m
Line loss 05de Antenna gain 29 dBi 26,8 dBd _+_|
Antenna gain 23 dBi 26,8 dBd _+_| Line loss 05dB
Radiated power EIRP=707,95'w  ERP=43168w Rx sensitivity 7.0795p -30 dBm
Antenna height [m) ]30 _I Ll Undo Antenna height [m) I30 _] L‘ Undo l
~Net : Frequency [MHz)- !
RF LJ Minimum |2200 M aximum Izsgg
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BT Radio Link
Edit View Swap
Bzimuth=a1,93" Elev. angle=0,229" Clearance at 3,25km “Worst Fresnel=3 5F 1 Distance=14 45km
Free Space=130,2 dB Obstruction=17,0dB TR Urban=0,0 dB Forest=0,0 dB Statistics=-0,0 dB
PathLoss=147,2dB E field=63,1dBp\/m Rz level=-60,2dBm Rx level=218,12pY Rx Relative=29,8dB

i~ Transmitter ~ Receiver
X & = & B & ® &= ¥ § & B [ s 59+10
|S4N LORENZD x| || |INRAS |
Role Slave ‘ Role M aster
Tx system name Try _vJ Rx system name Ty _v_l
| Tx power 1w 30 dBm Required E Field 33,36 dBpVém
Line loss 05dB Antenna gain 29 dBi 26,8 dBd LI
Antenna gain 29 dBi 26,8 dBd Ll Line loss 05de
Radiated power EIRP=707 .95 ERP=43168%W | | Rx sensitivity 7.0795p -30 dBm
Antenna height (m) ]30 __| _+_| Undo | Antenna height (m) !30 _] Ll Undo I ‘
~Net-  Frequency (MHz]

5 _VJ Minirnurm 15000 M aximum |5300

(o @ =

[ .\rfnet - Radio Mobile - [.\rfjpg]
& IL x

[ File Edit View Tools Options Window Help Stop

OFHE% €@QAKI IDNERE & B2 0LHK TOOHS ||

n
< 20 B3 W7 230 313 336 480 563 646 730 213
5 o e i e o [ [ [ |

'@ clevation grid (m)

rererorora

Mo o oo o

ro oo oo

[0 o [0 [0 o

[0 o [0 [0o [0
120429's 077°0858°W  _* |
FH17KW |
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3.1.5. Propuesta:

MikoTik BaseBox5

BaseBox

The BaseBox in an outdoor wireless device, bas
RBS12 model, fitted with two SMA connectors fol
cable hood for protection against moisture. Also :
additional places for antenna connectors, in case
BaseBox miniPCle slot for one more wireless intt
band device, or a 3G/4G modem.

sp K45
()

S

4 The case can be opened with one hand, and is p
? elements. USB, Ethernet and a Grounding wire ¢
on the bottom, behind a protective door. Two mo
BaseBox 2 and BaseBox 5 (2 or SGHz wireless,

Radirad laiegs shum Tsarils aF Comes with a mounting loop for tower/poie mour

BaseBox with optionsl second wireless card DIN rail mount is also provided. Package also int
and power supply unit.

SaseSox 3

Order code RB312UAG-SHPD-OUT R
13 Festues ' Glga, Hih power Dus chsin. O
cru Atheros ARS342 SOOMHZ network
Memory 54MB DDR onboard mem:
Ethemet One Gun;! port with Auto-h

=G 21
Wireless E‘_.;;mln :cl:\z“s;.. Aa‘h. Eli
Corpecior type RP-5MA Female (outsice th
‘k _én_“ i beeper, signal and status LEDS, Sind ziot (rece
L B voRage and temperature ser
il Expansion miniFCle siot for 802.11 or 3G (using 3G disables |
4Y03AMepter  Wousbingleeps Wetalrirg Power options PoE: 3-30V DC on Ether1 (Non 802 3af). Cor
Dimensions 246x135xS0mm; Weight: 3
® os | MikroTi RouterOS, Level icense (suppor
Kiwcudes | RSS2 oulccor unit, FSU, PoE infector, mounting koo

awt
o .‘/
\

Gigsbit Fefmjactr DN mamt

TX/RX at MCS0 [ |
TURXatMCS7T | |
TX/RX at sMoit | 3008m / -96dEm |
TXURX at SEMait | 27¢8m ) -BDdEm |

[ £300-5320MHz [

Using the cptionally available Flexguide cable, you

can use the Basebox with amy 3rd party antenna Frequency ange
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HyperLink MIMO HG1958DP-34D

& warw. L-com.com
C Glohal
| =
L Connectivity

4.9 GHz to 5.8 GHz 34 dBi Dual Polarity Dish Antenna
Model: HG4958DP-34D

Applications

5.1/5.3/5.4/5.8 GHz ISM and UNII Band Applications
4.9 GHz Public Safety Band

MIMO and 802.11 n Applications

WiMAX Applications

Long Distance Backhaul and Point to Point Data Links

Features

Dual Polarity feed system

Wide Bandwidth

Aluminum reflector dish

UV Stable light gray polymer finish s
Includes tilt and swivel mast mount kit Compliant

Description

The HyperGain model HG49580P-34D is a high perfformance broadband dual polarized solid dish antenna. Because
of its’ superb electrical performance and mechanical stability, the parabolic dish antenna can be used in a wide
variety of high performance 4.9GHz and 3GHz range (5.1/5.3/5.4/5.8GHz) wireless applications. The wide band
design of this antenna eliminates the need to purchase different antennas for each frequency. This simplifies
installations since the same antenna can be used for a wide array of wireless applications. This antenna features
31 - 34 dBi of gain with a 3.3° horizontal beam-width and 3.3° vertical beam-width.

Dual Polarization
The HG4858DP-34D features a dual polarity feed system. It is fed via two N-Female ports, one for vertically
polarized and one for horizontally polarized signals. This feature makes it ideal for MIMO/802.11n and polarization

diversity systems.

Rugged and Weatherproof

The reflector dish of the HG4958DP-34D is constructed from high quality aluminum which gives it superior
strength. The dish is coated in a light gray UV-inhibited polymer for durability and aesthetics. Perforated holes in
the dish helps minimize wind loading.

The HG4958DP-34D is supplied with a ilt and swivel mast mount kit. This allows installation at various
degrees of incline for easy alignment. It can be adjusted up or down from 0% to 30°.
L-COM, INC. 45 BEECHWOOD DRVE  NORTH ANDOVER, MA 01845

AW L-COMCOM  E-MAIL SALESIIL-COMOOM FPHOME: 1-800-343-1455  FAXC 1-975-855-0454
@ L-com, IR, All Righis Reservesd. L-com Giobal Conmeciviy and S L-0om iogo are registensd marks.
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3 y Global
L- Cﬂﬁ‘l Connectivity

Specifications

warw. L-com.com

Mechanical Specifications

|connectar Interface N Female

|pismeter 35.43 In (900mm)

|weight 21.16 Ibs (9.6kg)

|Meunting Mast size 1.6 - 3 In (40-75mm})
Electrical Specifications

[Frequency 4750 — SESOMHz

|zain 31(4.3-5.3GHz) - 34dBi (5.4 - 5.8GHz)

|Potarization ertical and Horizontal

|Herizental svertical Beam-width 3.3% 3.3°

|FsB ratia =40dB

|cross-pol 1satation =30dB

[Max Input Pewer 100 watts

|impedance 50 Ohm

Wind Loading Data

Wind Speed Loading
(MPH)

100 266 Ibs
125 400 Ibs

RF Antenna Patterns

b i
Horizontal

216 ‘4‘\ e L
::1%-'«. ]

Ty

Vertical

L-COM, MNC. 45 BEECHWOOD DRWVE MORTH ANDOVER, MA 01845
AW L-COMCOM  E-MAIL SALESIIL-COMOOM PHOME: 1-800-343-1455  FAXC 1-975-685-0454
@ L-com, . Al Rights Reservesd. L-com Giobal CommecivEy and S L-0om logo are regisiensd marks.
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HyperLink Pigtail

50 0hm Low Loss Saries Coax Cable Assemblias §ry |

Heverse Polarity THC Plug Right Amgle /Type N Male
| T Cabis Dia. | Langls Torn & [ 0N | =@ | b
[ I 3 ATFRMMANE? W0 % %__%_
g [ AT |
Wi B Fdes 157 &Eh JEn e fom | oo memsacio B 3] 0 | ol |
ALl O FRNAR L S [ 09 1 R 1 Rl ]
P 4B
Reverse Polarity TNC Plug/ Reverse Polarity THC Plag
Cabis . | Langm o & [ FHETEETE
Eh“"“'-h.!ﬁa-"-ﬁ'_i dEn o [ooPRBADD | s | me0 | jeed | ol
= PGl | o Eﬁ:m——m——m—_m—ﬁm_
| ipertmg T 4ETT |
(o Gt g s | e i S
[ (P, [ AR50 | GMATPETPIED 1] I} 8w | ol ]

SMA Mala / Typa N Mala

Wi, Eord Rsdue: 1507 !11 AEn

R PR
1]
adalaiiia

R
S, | —
Pm ] ET3
e

i)
Dperare APTATT — —
- 200 DEm) ] FLED
b e Pt 1. S ssn. HHE— i —#i
Jacsai: [ ]
Iparitmg APT-ETT
SMA Male/Typa N Female
| T Cabis . | Langm tom & [ N | =@ | e
115 Eares H] [ W00 1] im | ol
N g i — ]
TN AT I V% I = T - T
3L BT
ol
SMA Male /Type N Famala Bulkhead ‘*.y
7= Cabis Dl | Langm Tom & ] WM | Em | il .
L3 — T O S EAE WL | #e - T
Min. Eord Feclies: (.50° [12. A% M——H——H——H——ﬂi— 3
ey NEI: =t %—UHMTTTT

I

- -0 100+
s I 2 3 1 -
in. Eond Rl 1507 [12.) A5sn Al Wﬁf‘m —Em—u T1HII T['.I.l
e Sy e s | EEM_WTTT
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[T Cali Dha. | Loy T & ] iN | =@ | e
&-_ e [ T} [F e 1550 755 156D CHlL
Wi, Eord Faciie: (L50" [12. A% ﬂtm——ﬂ——ﬁ—
— uh.rl!' = A= 081 - SN ES0 T4 TEED L
3L - BT "
_:"" iy
SMA Mala Fight Angla Type N Female Bulkhead =}
[T o & 18 0N =-0 108+
'E_E — T pikiam
M. Ecn e 57 (12 sn | O e | AW |
F-oF] LO0 [ TH

CA-SMENFEL
I_ obal
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Tesis publicada con autorizacién del autor

No olvide citar esta tesis




PONTIFICIA

TESIS PUCP T gx{_\gﬁg?m

DEL PERU

3.2. Diseno de la Red de Energia

3.2.1. Propuesta
Panel Fotovoltaico Kyocera

(% KNOCERD KD 135 P, SX Series

KD135X-UPU  KD140SX-UPU

CUTTING EDGE TECHNOLOGY
As a pioneer with over 35 years in the solar energy
industry, Kyocera demonstrates leadership in the

development of solar energy products. Kyocera's
Kazen Philosophy, commitment to continuous

improvernent, is shown by repeatedly achieving

QUALITY BUILT IN
» UV stabilized, aesthetically pleasing black
anodized frame
* Supported by major mounting structure
manufacturers
« Easily accessible grounding points on
all four corners for fast installation

RELIABLE

* Proven superior field performance

» Tight power tolerance

* Only module manufacturer to pass rigorous
long-term testing performed by TOV Rheinland

QUALIFICATIONS AND CERTIFICATIONS

o @ O @
QICUE173074 . »

Reghstnrud b 10090812000
NEC 2008 Compliant, UL 1703, 150 9001, and 150 14001
UL1703 Certified and Registered, UL Fire Safety Class C, Class |, Div I
Certified IEC61215 Ed 2 EEC51730 by JET
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KD 135 P, 5X Series

ELECTRICAL SPECIFICATIONS MODULE CHARACTERISTICS
i j 5 Diimensions: 59.06in/26.30in/ 1.8in
?ﬁ?ulﬁi&?ﬂ%ﬁm iempemture, AM 1.5 spactnm® Iengthywidtyheight {1500mmEEBmmiaEmem)
KD135(-UPU KDT40S(-UPY Weight: 27Ellz [12-Skg)
v, 77 77 v PACKAGING SPECIFICATIONS
L, TE3 791 A Modules per pallet: 20
v 221 221 y  eespidanmier W
Pallet box dimensions: 63, 1%in] 27 56in)43.02in
I 837 858 R~ (1EDS M/ 700y 1245mm)
N o e o Paler b meighe E17Ibs (280kg)

Mominal Operating Cell Temperature Conditions (NMOCT)
NOLT = 800 WAF iradiance, 2f Cambient iemperature, AM 15 spectrum®

E.
|
'E
r- am
=== [

i
i
Pra a7 10 w i I
|:|uu.
Ve, 6.0 6.0 v
Iy 6.10 633 A !!
L= 202 202 W
L 678 703 A
Temperature Coefficients
P 045 045 B
Vg 052 052 weC
= 0UD06E: 00066 %BC
' 036 036 e
L 0.060 0.060 ®eC
Operating
Temp -30 b +30 -30 o +30 i
Series Fuse= Rating 154
Madimum DT Systemn Voltage [UL) 600V
Hailstone Impact: Tin (25mm) @ STmph (23mjs)
= e o emulsior Sesnrement uncert ety al 5 3%
EYDCERA v tha sightt to madily thane ypecBcations without sotics.

AN & the sk _.'
NEC 2008 COMPLIANT ‘®- A G ""-‘ ittty et DIMBOUNTING HOLES I DRA INAGE HOLES  (GROUND SYMEOL
WL 1703 LISTED oY T gree e 5in [y 3=n fimmj

CERTIFED ECS1215 EDZ ECE1730 BY ET g iyzecara St ok

12151 OLR VALLED RAETHER

KYOCERA Solar, Inc.  BD0-223-9530 800-523-2329 fax  www. kyocerasolar.com
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Bateria 104 AH SunXtender

WOTES: UNLESS GTHERWISE SPECIFIED

1. SEE DR&WING MO, CE-002BS AND PROCEDURE P—1000 FOR
ASSEMBLY AND TEST INSTRUCTION. PROCEDURES AND ASSEMBLY
DRANINGS ARE FOR INTERMAL USE OMLY.

[

- ALL TESTIMG 12 PERFORMED 1&W BATTERY COUNCIL INTERMATIONAL STANDARDS.

3. ALL DIMENSIGNS ARE INCH [MMI.
4. ABBREVIATION USED IN TITLE 1S: SEALED LEADR AGID (SLA).

o @
2% 1.55 [39.4mm] a5 S

f

1.15 [28.2mm]—m] |=— 873 [247.1mm]

- 12,00 [304.Bmm]— -
— I I L _

[~—2 MB ¥ 1.25

893 [226.8
[ ] 8.13 [206.4mm] 2¥ 8.25 [209.5mm]
| L
ft—————————12.01 [305.1mm]———————= =
CAPACITY RATINGS
PART NUMBER Py —1040T
- CARE
-GH:IE |
NOMINAL WEIGHT 63 LBS [2B.6 KG] S
AMPERE HOUR CAPACITY @ 24 HOUR 104 A RS TR HErEs.
1.75 VOLTS/CELL @ 77°F (25¢C) e s &
*1/m ¥ .03
KK £ .00
FINESH MONE
W‘ﬁ

The dota/information contained herein hos been reviewed and approved for general release on the basls that this document contains no export—controlled i'
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Controlador de Carga Morningstar

‘Mcorporas:I;AoR‘

SUNSAVER™
SOLAR CONTROLLER

Morningstar is pleased to introduce our third generation SunSaver. Since its first market introduction in 1996, over

1 million SunSaver controllers have been installed in over 73 countries for numerous solar power systems including
oil/gas, telecom and instrumentation, marine and boating, and remote homes. We have retained much of our legacy
design indluding the same ratings, footprint and simple user interface, and have added several new and advanced

high value features:
* Full electronic protections ¢ 3 LED' for battery state * Maximum charge limiting
* 4 stage battery charging of charge for sensitive loads
* Self-diagnostics to detect * Dead battery recovery * Cover to protect wire
critical faults ¢ Telecom mode for sensitive terminals
* Mutti-color status LED loads * Additional certifications

1
= Extremely High Reliability

* Failure rate of less than 1 per 1,000 shipped (<0.1%)

* 100% solid state. Power MOSFET design

* Manufactured in an ISO 9000 factory

* 100% pre-shipment functional testing

u Longer Battery Life
* Advanced PWM charging
* Series design (not shunt) for cool operation
* 4stage charging: bulk, absorption, float, equalize
* Optimized saaled or flooded battery set points
* Temperature compensated charging
* Low voltage load disconnect on several versions

s Designed for Harsh Environments
¢ Temperature rating of -40°C to +60°C

* Epoxy encapsulation for protection against humidity and

dust ingress

¢ Corrosion protection: marine rated terminals and anodized
aluminum case

* Certified for use in hazardous locations

= Easy to Install and Use
* Factory pre-sets result in no required install settings
* Electronic protections prevent damage from wiring mistakes
* Fully automatic operation and fault recovery

* LED's display extensive information about status, faults and
battary condition
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* 55-10-12v 104

TECHNICAL SPECIFICATIONS

Mo
» S5-EL-12Y &4 1.1 129 Yos
104 129 No
= 55-10L-12¥ 104 104 12¥
« SE10L-24V 104 104 24y
» 8520112V 204 204 129
= 55-20L-24¥V 204 204 249
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Electrical Electronic Protections
* Max. PV and load ratings Per abowe = Snlar: Owerload, short-circult, high voltage
= System volage 12 or 24 volts * Load: Owerload, short-drcult, high volizge
* Min. battery voltage 1 volt = Battery: High voltage
* Regulation voltage 12 volt 24 voit * All: Reverse polartty, high temperature, lightning
Saaled battery 141y 232V and transient surges
Fooded battery 144V 288V = Reverse current at night
* Load disconnect N5V 230V Eﬂt‘ter}' Cha‘gmg
= IND reconnect 126V 252V = Charging method 4 stage sarles PWM
* Max. solar voltage * Charging stages Bulk, absorption, float, equalire
12V battery 30 volts » Temperature compensation
_ 24V battery 0 volts Coefficient 124 —30mV/mC
* Load in-rush capability A —&0mVEC
SunSaver-10 &5 amps Set points Absorption, float, equalize
SunSaver-20 140 amps LED Indications
* Salf-consumption = B mé, 5 o “ﬂ:m T =
* Voltage accuracy 12V +/- 25 mV¥ (typical) H o B
W +i— 48 mym,ﬂ Solar error conditions
= Transient surge protection  1500W per connection * Battery LED's (3) Battery kevel
. Charging stage
Mechanical . .
" Wire size ° e/ #10 AWG CI:jI"'I'_.hﬁc I.isindﬂ:ﬂl;_rs'l?ﬂ and CSA C22.2 No. 107.1-01
* Weight {unpacked) 0.23kg / B oz * d —
+ Dimensions 152 x 55 x 34.am . o 1, Do 2
60%22x13 Inch Py Iy vn
Environmental
= EMC Directives Im missions, safety
+ Ambient temperature  —A0°PC to +40°C - rcc cmﬂﬁis
= Storage temperature -55°C to +80°C . CE
* Humidity 100% non-condensing « RoHS
* Tropicalization encapsulation
ﬂm rated terminaks S S0 S
Anodired aluminum case
WARRANTY: Five yoor warranty period. Eontact Momingstar or your sutherized distrib for complate tarms.
.mnrpurﬁlst 1Tomn
B Pheasant Run

Nowtown, PA T8940 USA

Tolk +1 215214457 Faw +1 53 4458
E-mail: info @ mar ningstarcorp.com

Wabsite: www. morningstarcorp.com

BT ND MORNMGSTAR TOAPDAATIOM PRNTED N 54 M0-THT3

Ce @.
B
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3.3. Topologiade la Red

'[i Cynthia Per: X VB Los cuidade X V() Frecuencia- X V@) () Whatshp X ) Creately-{ x I YuGiOhTe x I Yugion Trist X VI Yugioh Trish X I8 Trishula Dr= X ‘(7-@|EIM
L C (@&h S| #

/creately.com/af

$H KL X| 9 A\ [ad

g Importar g Exportar @ Compartir x
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Q New Open Me First - Getting Started *Enlace Isla San Lorenzo - Campus PUCP S 5 100% <
Basic Shapes B
-

Block Shapes 2
2 Edicfia 2

McGregor 3

a

Campus PUCP Isla San Lorenzo a

SRIAH 8 %16 010 R I S 8 g

z

A Red para -)
/ proyectos propios e
5 ]
¥ RadioEnlace — 5
—_— £
Isla San Lorenzo - Campus PUCP C 3 S
X = 3
\ S
o~
\ J
£
8
4
g
o
o
VLAN INRAS
@
VLAN Magnetometro <
3
VLAN Trunk 5
Magnetometro G
Stars And Balloons o
People Shapes K]
ES
Alphabet <
CISCO Shapes
+ Obtenga mas objetos : X
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4. Pruebas y Resultados

4.1. Pruebadel Enlace

4.1.1. Prueba 1: Ancho de Banda
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Ch 5745

sl
5
L
i
i
L
L
L
L
L
L
L
L
L
L
L
L
i
L
L
L
L
L
L
L
L
L
L
L
L
L
L
i
L
L
L
Tow
Tee
T
T
Tes
Tes
Tes
Tes
Tes
Tos
Tos
Tes
Tes
Tow
Tee
Tee
T
Tee
T
Tes
Tes
Tes
Tes
Tes
Tos
Tos
Tes
Tes
Tow
Tee
Tee
T
T
Tes
Tes
Tes
Tes
Tes
Tos
Tes
Tes
Tow
Tow
Tee
Tee
Tee
T
T
Tes
Tes
Tes
Tes
Tes
Tos
Tes
Tes
Tow
Tow
Tee
T
T
Tes
Tes

Tesis publicada con autorizacién del autor

l‘Hl‘i‘l‘l‘l‘l‘l‘l‘HIHHHHHHHl‘l‘l‘IIIHH‘HHHHl‘l‘i‘l‘l‘l‘l‘ﬂ‘IHHIIIH‘EHHl‘l‘l‘l‘l‘ﬂ‘l‘l‘l‘l‘ﬂ‘IIIHHHHFHIE

No olvide citar esta tesis

IS OO-ESD
IS O-EES

S GO-ESD
S GO-ESD
S LO-ESD
S LO-EEA
S QO-ESD
S QO-ESD

045 G843
045 GI-E3
065 GI-E5A
045 IHESA

IS OO-ESD
IS OO-ESD
IS QO-ESE
IS OO-ES

S QO-ESE
S QO-ESE
0T QO-BET
0T Qo-ERD
S OO
305 QO-ESD
S GO
WS BRI
S G5
S QO-ER
S QO-ER
S QO-EE
S QOERE
S QO-ERE

S QO-ESY
S QO-ES Y
S QRS Y
S QO-ES Y

045 IS
045 IS
065 QI-E5L
045 Gi-ERA

305 DO-BEA
IS OO-ESD
IS QO-ESE
305 OO-ESG

S QO-BED
S QO-ESD
S QO-ESE
S QO-ES Y

e
065 Gi-EL
e
PR

|

e R R e e B i e L R R R OB B BN B R B PR E e N S bRl R R EE R R R L o R b Do R b EER R EEREE B E N HE

P HTHHH T R T R

AT, BT
17, BT
17, BT
173, B
173, B
173, B
1743 Bl
1743, B
AT BT
1T B
1T BT
AT, BT
AT BT
AT, BT
AT BT
17, B
173, B
173, B
173, B
173, B
1743, Bl
AT BT
1T B
1T BT
AT BT
1T BT
AT, BT
AT BT
AT, BT
AT BT
17, B
173, B
173, B
173, B
173, B
1743, Bl
AT BT
1T B
1T BT
AT BT
AT, BT
AT, BT
AT BT
17, BT
17, BT
173, B
173, B
173, B
1743 Bl
1743, B
AT BT
1743, B
AT BT
1T BT
AT BT
AT, BT
AT BT
AT, BT
17, BT
17, BT
173, B
173, B
173, B
1743 Bl
1743, B
AT BT
1T B
1T BT
AT, BT
AT BT
AT, BT
AT BT
17, B
173, B
173, B
173, B
173, B
1743, Bl
1743 Bl
1743, B
AT BT
1T B
1T BT
AT, BT
AT BT
AT, BT
AT BT
17, B
173, B
173, B
173, B
173, B
1743, Bl
AT BT
1T B
1T BT
AT BT




PONTIFICIA

TESIS PUCP gz_lr\gﬁ&mn

DEL PERU

T Hae 17 el MT W AGERE e A hillyiee 3,38 Wby MO ibihee 1743 BEEK
Tus Hae 17 e MT W AGERE e 5 hillviee 350 Wbl 0D ihimhe 1743 BEEK
T W 0 lclSH MY WS ALEI o Al by L5 Wb 1600 Mhmmr 1743 BEEK
T W 7l T T ) K BGH Khimfac ] Eher TGN
T [+ 7 ol BT WIS OERA e L ilyme 3 Ehia [NV P
Tee Hav 17 1T AT WEEGMERE  a WE Wiy L Wbine LSO ihimfac 1740 BEEM
Tee Hae 7 IS M WEEGOERE Gl Wiy 153 Wbinues AT TP T
Tes Hae 17 IEMEH BT HETGOESA e T ilyime 3 Wbl T R P
Tes Hae 17 TS T AT GOESE e Fregy—— 455 Wby D ihimhee 1743 BEEK
Tes Hae 17 UM T T GOERE amc L g™ ¥ 354 Wby TNAD EhEma 1743 EEEK
Tes Hae P AT OGRS e G iy 46 Wbl AT N Pt
Tes Hae 17 UEMEM BT WS GGEST e Ty ¥ 366 Wby G Ehme 174G
T Hae PR AT OGRS e 37 iy 58 Wby IS0 Ehimhar 1743 EEGK
T Hae FE ™ T GOBLE e B iy 10 Ehis O B TdLEGEN
Tes Hae 7 HciSH M7 WS GOERE e L4 illyiee T bl TG B TGN
Tes Hae 17 HcbH MT P T T8 hillyiee L5 Wibige 158D ihimha 1743 BEEK
Tus Hae 7 ol MT T AGES e T hillyime 504 Wbl LGl ihimhar 1743 BEEK
T W 0 MM MT WS AL I gt W Kb P e TG
T W 7 MriSH ET WEE OIS e 5 i ELE Khinfac 16 Mhmfar 1T GG
T [+ 7 Mo T WEE OIS e I it WL Kb LS Ehar 1T GG
Tee Hav 17 oS BT WS LA 4 it 16 Kb WA b 174G
Tee Hae 7 i MY WS LMTE L0 Kl 146 Kbl T~ VPR L EH ]
Tes Hae 7 H-iSH ST WS GRS e T - 06 Wby TR N P
Tes Hae 17 H:MeH T AT OGBS e S illyiee 353 Wby o N P
Tes Hae 7 S MT HET OGRS e 57 iliyins 517 Wbl UL Y NI PR
T Hae 17 HEEH ST AT GOERE e [Ty LT Wbl Y R PR
Tes Hae 7 EeISE T AT GGERS e AT iy 344 Wbl D b 174 EEEK
Tes Hae 17 HEMEM BT M GGETA e AT iy L1 Wbl e NS P
Tes Hae 7 HoEH MT P LT P 3 iy 41 Wbl LD ihimhar 1743 BEEK
Tus Hae 17 MM MT T AGINA e I it W8 Kbk Wi e TG0
T W 0 HelSH M7 WS ALES e T Wiy 504 Wbl TP PR P
= W 7 HeMeM MT WS OLEEA g 15 Wby 05D hmmr 1743 BEEH
T W 7 ol BT WEEOERE e LI Wiy LG Whig UGD e 1743 BGGEN
el Hav P WA GMERE a 5L iyt 1T bl T s 174G
el Hae o S T S 16 Kt 547 Kbl T Ebmas 174G
el Hav § ol AT WA GRS 146 illyes Gl b [Py e
el Hae o oSl T WS GBS Fo 13 Kb U8 s 1740BGE
] Hae T AT GOERT e L7 hillyime il b (PR T
] Hae o LIS M AT OGRS e L7 hillyime 177 bl 7 e 74LEGE
] Hae H LMEH T WS GGELE e 37 iy 510 Wby LEMD Wbl 1743 EEE
] Hae o DS T AT OGRS e FrgT—— L1 Wbl TR N PR
] Hae FI = AT GGERS e L Rillyiee Gl Ehie [ W F ]
] Hae o EiSH T T OGRS e T — 500 Wbl TN N P
] Hae 8 ENeH MT HETAGERT e L hillyiee [T A e 74EGE
] Hae b T T AGEE e 33 il [ e D e 743G
sl W o M MT WS AR e 150 Wiy [ WE b 74GE
sl W o ElSH T WS ALES e A Wiy 417 Wbigs 00D Mhmmr 1743BEEM
el W o kMo T WEEOERE aec I3 iy L3 Whige L0 i 1743 BGEN
el [+ o i M7 WEEOERE aec Bl Wiy 2,17 Wbig: D b 100G
el Hav M Aol T WEEGOERE 16 Willyies 508 Wbinu LS ihimfac 1740 BEEM
] Hae o dciSH M AT GRS e A iy 3,4 Wby PR N P
] Hae H e T T GOEST amc I iy 13 Wby TET Y R PR ]
] Hae o oS T S GGET e L3 illyns 10 bl R
] Hae FI T GGERS e A7 iy L6 Wbl T Ehme 174G
] Hae o SclSH BT AT GOERS e AT ilyime 166 Wbig T WS PR
] Hae H b T AT GOERS e FEo - 30 Wbl P N Pt
] Hae o SolSoM BT WS GGESS e LAY Rillyime L0 Wbl 0T N CR PR
] Hae H e T W AGERE e A il 348 Wbighe D ibmhe 1743 BEEK
] Hae o S T W AGERE e il illyiee 344 Wbl D b 1743 BEEK
sl W o GMeM T WS OGRS e L7 iy [T iF b 174G
el W o ol T WEEOET e LEN Willyime 53 Khimaac TSI hiar 1743 GG
el [+ o T T T T 5 Wiy L5 Whige LD i 1743 RGN
el W o SN AT WEEOERE aec G Wiy LE Wby o R
el [+ o Mo AT WEE OERE e S Wiy 1M Wby T AT Y T
el Hav o TSl T WA GOERE  a 450 Willyes 353 Wbines oo PR
] Hae o M T AT GOERE amc G iy 4,56 Wby Ty R P
] Hae o s T TGRS e S iy 517 Wby D Ehimae 1743 EEEK
] Hae H EMEH T P T 3§ Ry 08 Wbl LGID Kbl 1743 EEGK
] Hae o S T WS AGEIE e FTY S L1 Wbl LI Ehimhar 1743 EEEN
] Hae H M T AT OGRS e Frvgy—— 4TH Wbl T W PR
] Hae ol M AT GOERE am ey 308 Wbl U NS PR
] Hae o RMEH MT T GGERS e S illyiee 35 Wby WD e 174G
] Hae ol MT HETAGERT e B hillyiee L5 Wbig LED ihimhar 1743 BEEK
] Hae e T W AGET e TN hillviee 508 Wbighe LEID ihimhar 1743 BEEK
sl W o MeiSH T WS LGOS e 7 Wiy L10 Wbl LD b 1743 BEEM
el W o Mo T WEEOERE aec FE Y- L4l Wby LD b 1743 BEEN
el [+ o M T T T A3 Ry T4 Mbigass DD i 1003
el Hav T WSS GOERE 15 Wiy Bl Kbl D e 174G
el Hae o LS M WEEGOERE 7T Wilyies 3,8 Mbigeec TID Kb 174N
] Hae o 13 T WS GOEST am - LI Wbl T MR P
] Hae o U T P T S illyiee L1 Wby U N P
] Hae H LEEEH T AT GOESA e gy ¥ 306 Wby E Ehmhe 1743 EEER
] Hae o iEiSH T AT OGRS am T iy 16 Bkl TR N P
] Hae H iEMEH BT AT GGERS e T7 bilyime L5 Wbig T T NN PR
] Hae o i T AT OGRS e T 106 Wbige T R e
] Hae ik T W AGERE e 5T hillyiee 5,38 Wbige T RN P
] Hae H ikiSH M T AGES S hillyiee L35 Wbl GG ihiehee 1743 BEEK
sl W o lkNeM BT WS OGRS e T 315 Wbl TISD i 1743BEEM
sl W o Uk T WS ALEA (1 308 Wby D M 1743 BEEK
sl W o LM T WS OGBS e 557 iy L1 Mkl DD i 1742 BEEK
el W o ciSH T WEEOERE e 63 iy 1,50 Whig T R
el [+ o Mo T WEEOERE e A Wiy 348 Wbig HOD M 1703
el Hav o oSl BT WA GMERE a a0 Wiy 305 Mbin: P PR T
el Hae 1SNl T WEEGMERE a5 Wiy 3,04 Wbine: D b 1740
] Hae o Scisd BT WS GOEST am FLAg—— 14 Bkl TER T MR P
] Hae H iScWEH T SOOI ae regT— 134 ibins LT T P
] Hae o iSolSoH BT AT GGERS e [1-g ¥ 567 Wbl MO Ehma 174 EEER
] Hae o G BT AT GOERE am AN iy FEpeT— Frer R N Pt
] Hae o i M WS AGET e [T ¥ A5 Wby IR0 e 174G

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




PONTIFICIA

TESIS PUCP gx_lr\éELringn

DEL PERU

et Hav Mo T WL AGEIE am S hilyier 58 Rk P TR Fr ]

et Hav FRE T ML AGERE  am T . 574 Mkl IND ibhas ATdEGEN

et ™ o TS T ML OOESS T il A b T R P
100

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




TESIS PUCP




PONTIFICIA

TESIS PUCP gR%ELI}gE)AD

DEL PERU

16 de Noviembre del 2015

canal STASMKE
Dia Mes Fedha Hora Hearis Anio [rarre Tamanio Paquets Velockad de transmiskos  kbps,

Men ™ 16 160201 PET IME QIS5 e 304 KBytes. 160 Ehits /s 150 Klins'se 572,630
Mun (™ 16 1EATO PET IME OIEE e 196 KBytes 05 s e 95 Klsis/sme 572,630
Mun [ 16 163401 PET T OOISE e 176 KBytes 91,1 Bt 91,0 Khitssse 572,630
Mun [ 16 1EZEOL PET T QIS5 e 240 KBytes 137 Bt 137 Khinsjsse 572,630
Mun [ 16 16301 PET IS OIBE e 144 KBytes B35 Bt B35 Khitssse 572,630
Men ™ 16 164501 PET IME ORIS4 e 176 KBytes 93,7 Ehitsfee 93,7 Klsies)'see 572,620
Man (™ 16 17000 PET IMT 000 e 96 KBytas 37,7 Bt 7.7 Klnssse 572,630
Mun (™ 16 17502 PET T 00183 e 104 KBytes 45,7 Ehits e 85,7 Khins/'sme 572,630
Mun [ 16 17301 PET IS 00304 s 154 KBytes 49,5 Ehitsuee 49,5 Khinssse 572,630
Mun [ 16 ITME01 PET 1LY LY — 356 MiByles 1,5 Mbitssse 1600 Klsitssse 572,630
Men ™ 16 1EDO0Z PET M 00157 o 920 KBytes 497 Ehits/see 37 Khis)'sme 572,620
Man (™ 16 1BASOM PET IMT OIS e 390 KBytas 200 B A0 Khissse 572,630
Mun (™ 16 1BENOL PET 1LY L R— £54 KBytes 470 Ehits e 70 Khis)sse 572,630
Mun [ 16 1EMS01 PET T OOISE e 393 KBytes 165 Ehits uec 155, Khits/sse 572,630
Mun [ 16 190001 PET 1LY LY — E08 KBytes 313 B 313 Khinguse 572,630
Men ™ 16 191501 PET IME OEIST odee 190 KBytes E2,6 Ehits/sec G5 Klits)sse 572,620
Man (™ 16 193N PET IMT OEISE e 193 MiBytes 1,04 WA lsitsf s 1040 Klsinssse 572,630
Mun (™ 16 184S PET 1LY L R— 158 MiBiytes 93T, Ehitsuec 935 Khits/sse 572,630
Mun [ 16 20:0001 PET 1LY LY — 198 MiBytes 2,11 WAbsitsysme 1190 Kits/sme 572,630
Mun [ 16 200501 PET 1LY T J— 252 MiBytes 1,26 Wbitssee 1360 Kitssme 572,630
Men ™ 16 2030 PET IME OIS sl 1.7 MiByies LEL e, B4 Khis)'see 572,620
Man (™ 16 20MEDM PET IMT OLISE e 1ED MEBylEs 1,81 Wlsits) e 1810 Klinssse 572,630
Mun (™ 16 10004 PET M 0,0-0.0 e 0 Bynes - O Klsis/'sme 572,630
Mun [ 16 21504 PET 1LY L R— 138 MiBytes TET Bkt TET Khitssme 572,630
Man ™ 16 L3004 PET IS 00151 sl £96 KBytes 43E Ehits/see 455 Khis)ame 572,630
Men ™ 16 IL4E0M PET IME ORITE e 72 KBytes 21,7 Bt 217 Kisj'sme 572,620
Man (™ 16 23D PET IMT OLISE e 133 MBytes B9 Bt e B3 Klissse 572,630
Mun (™ 16 23504 PET 1LY L S— 1 MiBytas 547 Ehits/uec 543 Khis/sse 572,630
Mun [ 16 2RENOL PET 1LY LY — 278 MBytes 1,55 Mbsitssme 1550 Kitssse 572,630
Man ™ 16 I3MS0T PET IME OIBE sl 2,54 MiByles 1,15 Wbsits)' e 1150 Klsins)'sse 572,630
Men ™ 16 23000 PET IME OIS e 333 MByles 18 Mbis)see 1BO0 Klits)'see 572,620
Man (™ 16 23S0 PET 1LY L T - 1,54 MiBytes 723 B T2 Klissse 572,630
Mun (™ 16 233004 PET M 0153 e 730 KBytes 387 Ehitsfuee BT Khissme 572,630
Mun [ 16 I3ME0L PET I LT R T — 145 MBytes 556 Eitsuec S5E Khitssse 572,630

571,520588

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




S,
TESIS PUCP = EET‘éEJ?:'}\’A

I T R
[
—
[




PONTIFICIA

TESIS PUCP gz_lr\gﬁ&mn

DEL PERU

17 de Noviembre del 2015

[ ™ Fachm o oz Aaia i Tamubra Faguss ‘sociciad Ge cussmitlon  tops
Tes Hae o EofuE. BT P LEN hillyime iTH Eblne 7] W AT
Tes Hae o EclSH. BT WS GOES Tg— S ihis WS B 00T
Tes Hae ) EeleH. BT P LT - L5 hillyime 1t b A e ORI
Tus Hae o i, BT T AGERE e L 14 bl e i 00T
T W o 170, BT WS ALES e L iy 406 Wbl UMD M 3 EAITS
= W o FEL-TH ) WS OGBS L7 ilyemr B b 0TS
T W i) 1M, BT WEEOERE e W Wiy LT1 Wbigs ITHD Mhimfiar 06 BAITS
Tee Hav Fr) oS, FET WSS GOERE 7 Wiy 551 Mbins 1500 Khimfa 3006, BITS
Tee Hae w e, BT WEEGMERE S Willyies L3 Wbigues D Kb 3005 BITS
Tes Hae o S BT AT GRS e A iy 35 Wbl BED Kbl 3O SAITS
Tes Hae ) MM BT AT GO-EA e 65 iy 513 Wbl N Wb 3O BAITS
Tes Hae o T, BT AT OGRS e 55 illyiee LI Wbl D Kb 3O BAITS
T Hae o e, BT T GOEST am Prog— L3 Wbl D AR O BAITS
Tes Hae o S BT AT GOERS e S illyiee 354 Wbl D Ehima 3O BAITS
T Hae o M. BT S GOET e G iy 350 Wbl IS0 Kb 3O BAITS
Tes Hae o oSN, BT WS AGET e A3 iy 54 Wbl T R
Tus Hae ) e, BT T AGES e 5 hillyiee 4 Wbl HED ihimhas 3BT
T W o dz1%H. BT WS OGRS e LI iy LI Wbl LD b 300 EAITS
= W o =M. BT WS OLES e S Wiy 105 Wby D N 3 SAITS
T W i) il BT WEEOERE e 500 Wiy 1,06 Whig TGD b 30 TS
T [+ i) Saun. BT T T A5 Wiy 3,03 Wby TOD b 306 TS
Tee Hav i) SclSali T WA GOERE a B Wiy 451 Mbige 4D e 300 BITE
Tes Hae o Scle. BT AT GRS e T A Wb e e
Tes Hae ) SolfoH. BET WS GOESS e T Ry A b S0 e 30 SAITS
Tes Hae o e, BT P T [T 406 Wb WS Kb 3O BAITS
T Hae o el BT T GOERE e G iy 553 Wby S Kb 3O BAITS
Tes Hae o el BT AT GOERS e PErg—— 34 Bk T EhEma 3O BAITS
T Hae o oM, BT AT OGRS e e 404 Wbig TRAD KB 3O BAITS
Tes Hae o THEH. BT WS AGELE e B iy Al b SOMD EBERa 3 BAITS
T Hae o TS BT AT OGRS e G iy PEepe—— M EhEma 3O BAITS
Tes Hae o MM BT WS AGET e LM hillyime G531 Wbl S B T
Tus Hae ) ) T AGET e S hillyiee 477 Wbl ITD b 3 BAITS
T W o e, BT WS OGRS e L5 iy 557 Wbl 100 b 3006 BAITS
= W o LS. BT WS ALES e AL Wiy L6 Wbl LD s 30 SITS
T W i) KM, BT P T BT Wiy LE3 Wbl LD i 3006 TS
T [+ i) oSl BT WEEOEE LA Willyime 110 ihima b 00T
Tee Hav i) S, FET WA GMERE a - 2,4 Wbines WD Kb G005 BITS
Tes Hae o Rl BT AT GOERE amc W iy 306 Wbl AD Kb 3O SAITS
Tes Hae ) SeleH, BT T GOEST e fT 3 ¥ 300 b O Kb 3 BAITS
Tes Hae o oM, BT P T gy 3,10 Wby IO Kb 3O BAITS
Tes Hae 17 e T T OGRS e e ¥ 345 Wby BED KB 3O SAITS
T Hae 17 MiSH MT AT GOERE e I 510 Wby LEMD KBl N BAITS
T Hae 17 MeWEH BT AT GOERE e FryT- 35 Mibiges: DD Wbl 3O SAITS
Tes Hae 17 Mo T P ETE G gt 4 Kb B AITT
Tes Hae 17 e MT P TR - 1L hillyime Frogr b e ORI
Tus Hae 7 S T T AGES e ST hillyime 30 Wbl D bl 3 BAITS
T W 0 1%:MeM MT WS OGRS e 7N Wiy 553 Wbl 150 M 3 EAITS
= W 0 1M T WS ALES e T Wiy L1 Wbl LED Mhmar 30 SAITS
T W 7 Ll T WEEOERE e 37 iy 15 Wbl 1500 Khimfar 006 BITS
Tee Hav 7 LIS M WEE GO-ERA aec L1 Biliyies 55 Wbinws 150 w3005, UTS
Tee Hae 7 LMol T WEEGOERE R Willyies LIS Wbinue: LSD Khimfac 3005 BITS
Tes Hae 17 i T AT GOERE e FrogT—— L5 Wby LD Ehimfar 3O BAITS
Tee Hae 17 Lo BT WS GMERE 401 Myt 348 Mbines TOD b 300 BITE
Tes Hae 7 lkiSH MT AT GRS e B iy 3,36 Wby FIGD Ehimar 3O BAITS
Tes Hae 17 ikMEM BT AT GOES e P £74 Wibig IMD KBl 3 BAITS
Tes Hae 7 Uk MT AT GGERS e gy ¥ 304 Wby WD Ehima O BAITS
T Hae PR T GOERE e v L1 Wbl 6D Kb 3O BAITS
Tes Hae 17 iSO T T OGRS amc 5 illyiee 5,18 Wby D Ehima 3O SAITS
Tes Hae 17 lcMEH T WS OGRS e B iy 50 Wbl 1600 Khimfar 3O BAITS
Tes Hae 17 b MT W AGERE e A hillyiee 467 Wbl O b 3 BITE
Tus Hae 17 iSdWeM T W AGERE e BT hillviee 408 Wbl WD b 3BT
T W 0 SciSH M7 WS OGRS e LI Ry LT0 Wbl ITID Ehmjiar KBTS
= W 7 iSMEM MT WS OGRS e L3 iy L Wbig ITD i O EAITS
T W 7 ol BT WEEOERE e B Wiy 3,1 Wby TIMD Ehimjr 06 BAITS
Tee Hav P WA GMERE a 5 Willyies 451 Mbins 00 bl 300 BITS
Tee Hae 7 lclSd BT WS LRI Al Millyies 5451 Mbine: 10 Kb 3005 BITS
Tes Hae 17 lcWEH BT P T - 1 gt LY KhEnfac 31 EBar G EAITS
Tes Hae 7 ol BT AT GOESA e L Wiy I b T B OO
Tes Hae 17 ITEH T AT OGRS e W iy 08 Wbl LS Kbl 3 BAITS
T Hae 7 IEiSH T AT OGRS e G iy 553 Wbl S Ehima 3O BAITS
Tes Hae 17 IEMEM BT AT GOESA e T ilyime 3 Wby OO Kb 3O BAITS
T Hae 17 TS T AT OGRS e I 455 Wby D Ehima 3O BAITS
Tes Hae 17 i T WS OGRS e A iy 354 Wby OAD EBEma 3O BAITS
Tus Hae IR W AGERE e G0 hillyiee 546 Wbl il ihimha 3BT
T W 7 lEMeM MT WS ALET e AN Wiy 105 Wbig TED N 3 EAITS
= W 0 UM T WS ALES e 37 Wiy 50 Wbig 19D i O BAITS
T W 17 e T WEE O e T Wiy 1 Kbl W0 b 00T
T [+ 7 HciSH BT WEE OERE e L4 Willyime T Kbl TG B 006 ITS
Tee Hav 17 ol T WEEGOERE a T Wiy L5 Wbine 150 Khimfa G005, BAITS
Tee Hav 7 oS BT WSS GOERE Fr 564 Wbin LD Khimfac 3005 BITS
Tee Hae 17 ool T WS LI B i 3 Kb E bR 0TS
Tes Hae 7 MciSH MT TGOS e ™ 46 Khbnfac 16 KB TS
Tes Hae 17 MeMEM BT T GOET e iyt LS KhEnac NS EBEar N ITS
Tes Hae 17 Mol MT P A3 gt HE bk A B T
T Hae 17 HLeH T WS GGETE e P - 146 Kb MG bR T
Tes Hae 7 HciSH M AT GGERS e AT ilyime 06 Wby LG Whimar O BAITS
T Hae 17 HMeH ST LT S ilyiee 353 Wby M EhEma 3O BAITS
Tes Hae 7 S T S GGERE e 57 iliyine 517 Wibig VD EhEma 3O BAITS
Tus Hae 17 MM MT W AGERE e G hillyiee LT Wbl D b 3 BAITS
T W 0 MelsE M7 WS OGRS e A7 Wiy 3,44 Wbig D MR 30 EAITS
= W 7 MEMeM MT T AT Wiy 100 Wbl 1080 MhEmr 0TS
T W 7 oS BT P T I iy L4l Wbl LD b 3006 SITS
T [+ 7 oo T WEEOLIA e 30 Kt M8 Khimac W1 ibmar OOG TS
Tee Hav 7 HclSd MY WEE GRS T Wiy 464 Wbine LD Ehimfac 3006 BITS
Tes Hae 17 HcWEM ST HETGOESA e Frrg—— 35 Wby IS0 Ehimfar 3O BAITS
Tes Hae 7 HolSoH MT WS GOESS e L iy L06 Wby 6D Kbl 3O BAITS
TS

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




o
O
=)
o
-
72
L
-



PONTIFICIA

TESIS PUCP 824‘8?}2‘5"“’

DEL PERU

18 de Noviembre del 2015

a a n ool o e Wik g

[y
L
LAl M

BEE
41
EES

SEEEEY
i
i
E

#BEERERE
E
5

e BEEERERE

AR

B RE R SR e BN R R R R E R R e R RS RRRchbohREichRy
REEE

:
]
R e e

E
ERENERBRENEYD
HHHSBBHIIRBRITHH IR

EEERUEERRRERE

T
EEEEEEE

PP rEEREEiREEERMEDREERMEDREERMEDREDIMECRMEDIUECEMEDIUICREEIIEEEE"]
i

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE[E

T

iy
E{EEEE{{EEE{EE{{EE{E{EE{EEEE{EE{{{EE{EE{{{EEE{EE{{{EE{EE{{{EE{{E{{{EE
;

!
HHHH U U

E
SHUHHBH NI O R TR T R

R LR e R e R R e R R RO R EERE RO EEREEE

FRERcERECEECRERE

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




TESIS PUCP

§E & E&E § ¥ E E § E B
o~
..---"""'—-—_
(=
[

St e

g:sm
_;_Ei-'ﬂ—
& —




PONTIFICIA

TESIS PUCP gz_lr\gﬁ&mn

DEL PERU

Ch 5825

chra SEXED

[ - L s b eria i bmd d e g s

el L) 1 mi ge1ha - [F e F FET " S K e mE Do e
el o = i geasd - A W SEG Ml W e s S e
[y o == T — A 230 M N o -
[ o == PR —— i 258 M T dn e cam as
[ [ = i GEE Prrp=—— L9 meam " — T
el L) 1 mi geIha - PR N RIS W Eeaee ME D0 e
el o = i ekl - AT P S RO e [t ]
[y o == T - AT PrgT— - e ——"— [ —
[ o == T — B PP [rrpr— e o as
[ [ = i gEHi e [ T - e — ETE g ——
el L) 1 mi geThl - [T A M [T SR NS D16 e
el o = i getha - [F AR M R Gl ARE S e
[y o == T — A L M " — P —
[ o == T p— L A R - A c1m sas
[ [ = i gEHi e PEp="— 3 i Ee——" - PRy
el L) 1 mi geThl - I W AN M S Eslae [T T et ]
el o = i ekl - AT B e [ SR [t
[y o == T - Fyep=— 200 M W dn mE o as
[ o == T — R 204 M e s T s
[ [ = i GEE AT ey - [Frim—"— [ETpy—
el L) 1 mi geThl - HOH M 578 s I Eease e Do e
el o = i gears - EF R A8 Ml [ SR [t
[y o == T — A [rrgT— - " - [T ——
e o e T — I R ey - T T
T [ - i GEME T T - [ETS——" - Ty
T L) £l mi geThd - TN Wy 42 M M2 e [ et ]
o o . i geme - TR VY A A [ = SR R Do e
Ta o - T FrrpT—— g - [ — [ —
T o e P — i 833 M N3 e i sam as
T ™ - TR — Fa i " — [re——"— [ ———
e ™) w =i gerd - BAE Mg L HUT Balafee ns D e
T L) £l mi g1 - A 5 s I e e Do e
T ™= . Ens gEwE AT v Ty -— - ey
e o e TR a— A B Freg - e 1 s
T ™ - Eni geaa PEmpT—— A" — [re———— [ —
e ™) w =i gema - PR X [ERT = [E ) R EXE D e
T L) £l mi ge1ha - v A2 M M2 e [ ]
T ™= . Ens gEEE AT e —"— [re—"— Py
e o e T — A L M ey - e S s
T ™ - TR B iy " — " — mE oo ses
e ™) w =i gens - D B L * "Cvy L =R - T
T L) £l i geasd - FETRF 15 M 330 sl AME D6 e
T ™= . Ens gEE1 o 148, v I e—"y— - AR Fa e
e o e T — R iy 233 M 3 dn E o as
T ™ - Eni geaa B LI M 2 den ke sam sas
e ™) w =i gl - LA Ve 543 B FEC = mE e
T L) £l i gend - Nk W 511 e I e IE Do e
T ™= . NS gERAE i v g -— - e
e o e T p— Bk iy RE M X dn E=E sm mas
T ™ - Eni gaa o Fymp— T - - -
e ™) w =i gema - Py v [R =y [T-C ) S AEE D e
T L) £l i geara - 1K W 501 s X e mE D6 e
T ™= . Ens gEEE B v e [re—"— [P ——
T o w N ge-Ti1 - W W 1.7 Wslafee NI Bl IXE oo eas
T o w Eni geanr - [EC LERC P AT Balaae AXE  sam eas
T [ - il GEHE e AT 273 msmfee T g R sa
T L) £l mi gkl - [Fam F B30 M [T = e D6 e
T ™= . Ens gEEE BT v AT " - abe i esia
e o e T — B PrrgT Ty e ) den ains  cam sas
Ta o - Eni gaa A, e - " — [ —
T o e TR —— Bl B n ey T - azie o sas
T ™) £l =i gl - B M 14 M EEC N SR AR D e
T o . i getha - [E BEL Ml [ = SR s R e
T ™. . EnE gEEE B g [e—— T
Ta ™ - TR T — BT My PrT— - [T - [y —
T o e TR — R R M [y imie o sas
T ™) £l =i gl - B2E Mg BAY B [E- = R D e
T o . i ekl - FAT FET =y MK e [E =t ]
T ™. . EnE gEEE e 0 v B M W pheae Jna e ssas
Ta ™ - TR T — P P - AR mng afm  sam sas
T o e T — Y AT M W s &Xe o as
T ™) £l =i gl - [EXgT ¥ PRI F AV e ANE e
T o . i geaE - BT M B4 s [ E- =R s R e
T ™. . EnE gEARA A ETpT—— Ty Py
Ta ™ - Eni gaa Nk iy Y nem W mn [
T o e T T — B Rl M O dn miE s ses
T ™) £l =i gema - [t 271 e I e e D e
T o . i gema - [T BA2 s [E- =R mE Do e
T ™. . s gEEE B 3y [ PRy
Ta ™ - TR T — FrpT—— Ty - W dmn -
T o e PR —— i LN M pr - ImE s sas
T ™) £l =i gema - JEE Ve LA Ml HE Bl AR D e
T o . i getha - Adi Wy CAR sl MED e mE D e
T ™. . s gEEL e B a1y [R—— PR
Ta ™ - TR T — BT [PrT— - [ — -
T o e TR — AT B34 M A dn [T
T ™) £l =i gl - PECT ¥ AR R [ L SR e D e
T o . i ekl - N W LR S [ TL = Fe [ et
T ™. . NS gEAE e Bl . T dheae $im e ssas
Ta ™ - Eni gaard e B oy - " — ey
T o e TR R— L - g ER i e
T [ - i GEE 0 RIS msme [ oy—— iR s
T L) £l mi geThl - WY AT0 e W e e Do e
o o . i ekl - FER = A4 M B Gl ANE Do e
Ta o - T - Fyep=— BT R [Ty - PrT -
T o e T — Py —— BT me A dn arE  sam as
T [ - i ga-g2 - & iy % bhwhes o i e —
T L) £l mi ge1ha - TA ‘Viyhes PET” = M e [ET et ]
o o . i geTha - [Fa A M 0 el AME D10 e
Ta o - T — BN T [re——" - [ ———
T o e T — HF M e - aE o as
T [ - i GEBE =" i b [reSm——"— [T —
T L) £l i geasf - PN W A3 M B sl e Do e
o o . i geTha - BT Bl n M e faf G e
Ta o - T — PEgT— "y - [rr——"— i ——
T o e T p— 00 [T Ty - 8 s BaE i s
T [ - i GEE o i b [Er—"— [ —
T L) £l mi geIha - BN W 1,71 e I e 1NE i e
o o . i geard - Hkd S M AT e e Do e
Ta o - T — FypT—— BE R " - [ —
T o e T p— - PP [rpr— e o as
T ™= - i gEHi e FEr="— 200 nsmfem [rremy—— iR s

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




m
O«
18]
mRnH
2502
Fie
foua
m.vu(oﬁm._.
m Iy
v R R e e e R R
CEER R EA R B R R T AL R Rt b FE R A i E A LA R bR R b L R At SRR R R L PR R I AR LR R R bR

I R R R i

IR A A AR R R AN R R R AR AN A A A AR AR R AR A A AN R ERARI I NRA R RT3 R AR 50088

:m:m::m:m:mr:x:x::x:::::_::n::n:n::ﬂ:xm::::::n::_::::::::E:Emn

L A A R A R A A A A A N A A A R g A N AR AN A R A A R A R AR R N AR RN A AN 5420 333405

HEHEH I EHEME b L

wwwwwwmwwwawwmwwwwwwmwwwwmmwmmwwwwwmmwwwwwmmwwwwwwwwwwwwwwmmmmwwmmm

13 EE E EF EE
RS E R HE LR EEEEEEL

KRR ERERARAARAARAARAARAARAARAARARAARARAARAARAARARARARRARARRARARAARARAARARAARARAARARAARARAARARAARARAARARAARARAAAAAAAAAARASA

o]
-
3
]
[4]
o

rizacion

r esta tesis

Al s EE T EEEREEEEEEEEEEEENEEEEEEEEEEEEEEEEEEEEEEEEREEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEEENEREREREREANAANNNANNG

Tesis publicada con auto

No olvide cita

o
O
=)
o
-
72
L
-




TESIS PUCP

PONTIFICIA
UNIVERSIDAD

CATOLICA
DEL PERU

Hidiiialiatdliditindntindntanantinansinini b n AN NN RN A AR
T e T e e e R P e e T

EEEEEEEEEEEEEEEEEEEEEEEEEEEF P EEEEEFEEEE FEEEEEEEEEEEEEEEEEEEEEFEEEEFEEEE R EEEEEEEEEEEEEEEEEFEEEEEFEEEEEEEEEEE EEE
RERRRRRERRRRRERRRNERRRNRARERERRRARERERARARERARRRIRRRAN]

Tesis publicada con autorizacién del autor

No olvide citar esta tesis

Geard

gaaka
e
geTiL
gzl

qa-T
Ge-rE

Geard

EERREEE R R R RRR RN R R AR R RRR R R R RRR RRRERE R ERR RN RER R R R R R R RN RRE RO ERRRRRERRR AR RRRRRRRRRRRRRRE

I

BB B e R R R e e iR R R TR O R R e e SR NN e i PR EE RN R R R R RE RS N R b RN, R ERE SRR EET

iR R iRt Ria iRt RiRiitidiidianiditatittidtitidtidtiiiaitithitistitiitidtittiiisiiiitis

B bbb i e L B R G B E S R R L B P OO P DO R R L R B DU R RO R DR B

Fiths

Bhibpeb et ECUEERRE SR o Eu RERELERE

B R S S R E S B S

ST H I i F L

i ek
Fain e
T
2
2
i ek
Fain e
T
2
2
2
2 s
ain s
2
2
2
2 s
ain s
2
2
2
2 s
ain s
2
2
2
2 s
ain s
2
2
2
2 s
ain s
2
2
2
2 s
ain s
2
2
2
i ek
Fain e
ain s
T
2
i ek
Fain e
ain s
T
2
i ek
Fain e
ain s
T
2
i ek
i s
ain s
T
2
i ek
i s
ain s
T
2
i ek
i s
ain s
T
2
i ek
i ek
Fain e
T
2
2
i ek
Fain e
T
2
2
i ek
Fain e
T
2
2
i ek
Fain e
T
2
2
i ek
Fain e
T
2
2
i ek
Fain e
T
2
2
i ek
2 s
ain s
2
2
2
2 s
ain s
2
2
2
2 s




(a]
S«
29
5554
u%%ﬂq
HEHHHHHHBBHEHHHHHHHIHBE BB HH BB
RS R R IR R EER R R R R R RN R R R R R R R R PR R R EE R R R E R R A R E L R LR R ER R L

m

120 W
i e
O Balasee
R i
T Sl
LI Bt
S Ehaltah

S R R R R i i

A A R A A R A A AR R A A AR AT AR A I AR T R R AR A TR IR R SR AR AR AT RANR T SRE TG RAARE NG

SR I R R R R R R R R R I

A A A A A A A A A A A A A A A A TR A AT AR SR S A REAR ARG AT PR TR R 58S

R N E R E R R R N RN R R E R R R F R R E R R R RN E R E R R R R R RN E R R F R R R N R E R R E RN RN IR E R RN RN RE]

M N R R N i a
LR LE: EEECEE RER CELE

] iE 13 ¥ 13 EE
SEREHHHH LR EHH B

o]
-
3
]
[4]
o

rizacion

r esta tesis

Tesis publicada con auto

No olvide cita

o
O
=)
o
-
72
L
-




a
O«
0o
<=
Owi=o
c»0F
22k
£oua
f(oﬁm._.
o
a5
£ g  a
- AR AR AR AR AR AR AR A A AR A R A AR AR AR A A AR A R R AR AR AR R AR AR AR A R A AR AR A R AR AR AR RA Ad
ERE RS RERA R A AR AR e E R R PR R R LR i R R R RN RE R RN E R A R R RN R R L AR R R F R LA EER RS R H F L

R R T R R R e

A AR R R T M A M I A I A M A A A A MR A AR R AR AR AN T R R qa R 20 AR R R ARG A

SRR I R R R R R R R R R R

RN R AR LR R FEER I L R A PR AR AR AL R RA ARG YA R R R R ER R L EEE LA R AR A bR LR LR R A LREL Y LT

R N E R E R R R N RN R R E R R R F R R E R R R RN E R E R R R R R RN E R R F R R R N R E R R E RN RN IR E R RN RN RE]

RN R R R R N
RER RRBRERARAER RRBERR CELE RER

AR AR AR AR AR AR AR AR ARR AR ARAAAARAAAARRAAARAAAAAANAAA3333333333333333333333333333333333333333333333333333333333334313 m
—
]
K]
o]

rizacion

r esta tesis

180383393030 300303580 3930803003038 00000 00 000 0000000 0 0 AN AR AN AANANARN NN ANAANNNNNNNNNANAAAN

Tesis publicada con auto

No olvide cita

o
O
=)
o
-
72
L
-




2
D«
(Y
Quig2
i
eoua
havu(cﬁm._.
m EE R E R R R e e e e e E R R R R E R R EREREE R EERRRE
= R R E R E R R R EE R EE EEE EEEEE EE b R EE EE E R EE R E B EE R R EEEEEEEE R EEEEE
SR SRR AR R R R R R R R AR R LER R It E R R e e R R RSN LR i A R AR RN R SRR R Bl

O Balasee
NND el
WD Bl
AT Ratisaem
A Brluen
LR
AT Dslaae

m

W] Belaae
R T
YT el
AT Qaluiae
WD Bl
EL R
T e
BN Bl
Ll Belulem
LER T
BT Ratue

S R R R R R

SEPEEEETEER R R AR R R R AR LR AR R R A R R R R L A AR E R R R LR ERR R R )

SRR I R R R R R R i i R R R i

R A R A A s A A A S A e A R A AR R AR A AR A5 55507 3R

R N E R E R R R N RN R R E R R R F R R E R R R RN E R E R R R R R RN E R R F R R R N R E R R E RN RN IR E R RN RN RE]

wwmmwwwwwwwwmwwwwwwwmwwwwmwmmwwwwmmmmwmwwwmwwwwwwwmwmwwwwwwwEmmwmwwwwwmwwwwwwwwmwwwmmuwwwmww

L 4 B Er FEEFE FE Bk FrEFEFF ERERE ERE
R THEH BRI

[
Q
o
=~
™

]

]

rizacion

A PR P R E I R I I I I

Tesis publicada con auto
No olvide citar esta tesis

o
O
=)
o
-
72
L
-




PONTIFICIA

TESIS PUCP gz_:_\éELI}éIA)AD

DEL PERU

(- [ T [T - iy s msme i g i i sk
el L) E mi gaIha - BT 28 M W0 delaee ME ME D10 e
e ™= ™ Ens gEEE Ak 230 M rey—r-— m ey
[ o T T p— A1 237 M N den porey R sam as
[y o T Eni gaaea FrTpT— 3 mem [re—— o e -
i [ T il BRI e A B35 i [ T s ATE i s
el L) E mi geThl - A4 W S M A0 el ME TME D6 e
e ™= ™ Ens gEEI e BT v T - - m Jna e ssas
[ o T T — 3 130 M ETg T - porey isE S ses
[y o T TR —— FrpT—— 230 M [T - o -
[ o T TR R— I 148 M D dn pope NS S s
el ™) E =i geaa - PEFET ¥ SE Ml N Eaaee AT mR D e
el o E i genga - ¥ Cgien T e O e HEn [T )
T ™. 36 s gEEE 1 T e—— B Heae m AR R saa
Ta ™ " Eni gaara e 2 143 M " — o T y—
T o an T p— 2yl T - Y Hn pope RS 3 s
T ™) ) =i gl - LT M LAR B ST SR AT ET
T o 1 i ekl - FE 150 e WO e HEn 1T FE e
T ™. 36 EnE gEEE e g 233 M 2 dhee m SIm e ssas
Ta ™ " TR T — Fyp=—-— " - " — o [ —
T o an TR — 51 230 M T s pope I sam sas
T ™) ) =i gl - IS M FEg = nm e AT TR e
T o 1 i ekl - AT W 542 s DX e HEn WE Do e
T ™. 36 EnE gEEE e a3 200 ns e dheae m SNE e ssas
Ta ™ " TR T — FrrpT—— L [ ——— o I ——
T o an TR — A 257 M 2R dne pope IR am as
T ™) =i gema - B v It [ S AT daE D e
T o 1 i getha - IEE W AN M S Bl HEn ARE S e
T ™. 36 EnE gEEE A v EEpT—— [rey—— m P T
Ta ™ " TR T — i A"y — [ - o [ —
T o an TR — BT T T - 2 dn pope 1FR  sam sas
T ™) ) =i gl - FE LA0 R L el AT ETT P
T o 1 i ekl - BA Ve 1L e R Gl HEn AME fE e
T ™. 36 EnE gEEE Py ppT—— [re—— m [Ty
Ta ™ " TR T Rk iy 233 M nX e o Ty
T o an T — Rl 237 M X o pope mR o ses
T ™) ) =i gl - L M SR Ml N R AT mE D e
T o 1 i geaa - A48 Wy 81 s I e HEn mE D0
T ™. 36 s gEEL e A —— [—— m AN R s
Ta ™ " TR T — Frmp=— " — [ - o [
T o an PR —— R B R S dn pope ame o as
T [ 3 i GEE AT e - " — s P ——
T L) ) mi gkl - A Clgies T e I08 Eaufes ME F T
o o Y i ekl - LT W 142 M I e HEa IWE R e
Ta o " T - ™ 233 M N3 den s [ —
T o an PR —— 2 136 M T - pope akie s sas
T [ i GEE =" 278 msm " - s [T ——
T L) ) mi geThl - L M TR ELUN Sy ME A s
o o Y i ekl - FEg = 811 e X e HEa E Do e
Ta o " T - 3 133 M " — s T ——
T o an T — [rvgr— pregrre- TN cheme pope 2 s
T [ 3 il GEFE e - T - FrryT- s YT y——
T L) ) mi gesrd e - Cigies AT e BT Eaufes ME [V -y
o o Y i geih M o A0 e EEy HEa L i e
Ta o " Eni gaars e [ 3 [ — s TRy
T o an FETR L J— rr— T - o b pope A i s
T ™= 3 il gAY - L e EropTT—- s T Ey——
T ™) Y =i geng - D B o Dl O el AT A e s
o o Y i ekl - PRI N [N ik Bl HEn [T T
Ta o " ani ga-gs - 0 iy 8 b o s s [T
T o an T T — Fregr— . AR i pope P
T ™= 3 il GRS Pry-— S b - s T
T ™) Y =i geng - R L * Uy L =P AT TR T s
o o Y Ins gesni M Chges IO Dl Bad Bl HEn N s
Ta o " ani gkl e g - e - s T —
T o an TR p— 3k - Wi B pope T
T ™= 3 il gEiRE o 240 msmm [rmy—"y— s Py
T ™) Y =i gl - 11 M LA R L Balafee AT ETT
o o Y i getha - [ B0 e AT e HEn BE Do e
Ta o " T T — Py L M ret———"— s P
T o an TR — A 2 M - pope me o as
T ™= 3 i gEdi e i 31 Mse [rreyT— - s T p—
T [ 3 i GEEE A 20 nsfm [rrey—— s iR s
T L) i geara - A3 M 20 s I e ME F-T T
T ™= a6 EnE gERL e i v rET—— - m AR i esa
e o an T — 3,08 L M - porey RS s
Ta o " Eni gaaeE Frp—— 180 [T — o AR S s
T [ 3 il GRS e o - [——— s ey
T L) 1 mi ge1ka - BT SEE M B Eeaee ME INME Do e
T ™= a6 s gEaa 108, v [T . m [y
e o an T — 2 T T D Hn porey RS S s
Ta o " Eni geaki o A T . T den o IXe  sam as
T [ 3 il BRI e . [Fp—— i s i
T L) 1 mi gaIha - AN Vg PRI S ME Ee ME [E et ]
T ™= a6 s gEE1 o BT v B0 M nEa e m =TT
e o an T a— i 3 M e porey amE  cam as
Ta o " Eni gaaa o JAT T Egr—— WA phemge o [Ty
T [ 3 il BRI e A $a i N e s Sum s
T L) 1 i geard - IR W LA s RN Bl ME IRE D1 e
T ™= a6 s gEE1 e g 210 M N e m Frr ey
e o an Eni ga-gs - & iy 8 e o porey e s s
Ta o " TR - A 18 M [ET " o T ——
T [ 3 il BRI e A, e 255 msimfes R g s R s
T L) mi gaIha - [E SR PR I e ME e Do e
T ™= a6 Ens gEEI i v 316 M N e m e
e o an T — 2 180 M ey - porey RS s
Ta o " Eni gaa Frp— " — " - o [
T [ 3 il gEARL am Py T - [E—— s i s
T L) 1 mi ga1ha - [ F A3 M DA sl ME WS D16 e
T ™= a6 Ens gEEE v 230 M - m [Ty
e o an T p— ik 203 M X s porey =E o as
Ta o " TR [Erp—— " - e - o [
T [ 3 T T i e mse [E—— s o s
T ™) ) =i gema - B M AIE M WE Bl AT e D e
T o 1 i ekl - P O M R Eaae HEn [ -t
T ™. 36 EnE gEEE e i A e m i s
Ta ™ " TR T — FEFp=— ey - [ — o e o as
T o an PR —— A 233 M T3 s pope IE mm as
T ™) Y =i gema - [ET ¥ T4 M 2R B AT TR e
L] o r i getha - B W 20 M EAO e HEn = D e
i ™. I NS gEAE e i - i dee m e i eaa
i ™ Ir T FrmpT—— LON M e ——— o -
i o ar Eni ga-gs - & iy & bafs o pope ANE S s
L] ™) r =i gl - [FaT ¥ 18 M ] Balafee LT IR D e

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




PONTIFICIA

TESIS PUCP gz_lr\gﬁ&mn

DEL PERU

i [ 3 actken T P - B 15 i =¥ g INE i sada
L] L) r 1aam mi geThl - A W AR Mslafee ME] Eeae IME D6 e
™ ™= IF  aaan Ens gag2 - B iy 8 bl a Ak ssa
] o IF  peEn T p— L 103 M e - a=E  sam as
i o IF  mukan Eni gaare e T 233 Wi T den mE o as
™ [ 3F il gEdRE e g e - [——— ame s
L] L) r Takam mi gema - [FE o 184 s 40 sl 1ME D6 e
™ ™= IF  mmm Ens gEE1 e AN v PrrT—y— - Py
] o IF  mdkan T — A 2 M freg - ms cam sas
i o IF e TR i [T - [EEgT - [
i o IF  dken TR —— AL . T s e m as
] ™) r amm =i gema - LEN M FE T R I e e D e
L] o r dkan i getha - BT v CEE sl R e INME  fE e
i ™. IF e s gEEL e A v rpT—— [Fry—— [Ty
i ™ IF  aosken TR T — i 250 M e dng [
i o IF  famen PR —— Bl iy AEn M [y — s cam as
] ™) r ferian =i gera - FERT ¥ LI EI B 1y e
L] o r g i geara - A Wy 238 M e e e Do e
i ™. I fetan s gEEE AT repe—— [r——— i e
i ™ IF  semEn TR T — [Empr=—— Py gT— - " - amie o as
i o IF  dcan TR — ki PEFT - A s [T
] ™) r (% =i gema - [EEq ¥ BAT R [E- = mE e e
L] o r [T i ekl - 10 Ve 541 s M e mE D e
i ™. aF  remem EnE gEEE e B39 M Nk e iR s
i ™ IF  Faan TR T AT iy RES M [ree— - mE o es
i o IF o T — ol RS M [Pr—— [T
] ™) r Faim =i gema - [EEg ¥ BAR B [T =R e e e
L] o r EmOar i ekl - AEH W B0 e I e F- -t
i ™. I Etan s gEEL e ot rrpT—— [Frep—— [Ty
i ™ IF  maamm TR A LI M 2 den ke sam sas
i o IF  maken P — A 243 Wi W3 dne mE  sm sas
] ™) r wmm =i gl - FEL QT ¥ 13 M LI B 1XE e
L] o r [ 5] i getha - B4 Ve 108 e I e 1WE  fE e
i ™. IF s EnE gEARL e Frapr—— P b o e B s as
i ™ IF  mkan TRy —— FympT—— L0 M [ — T ——
i o aF e TR — A0 230 M T dn e o sas
] ™) r 1aTEm =i gl - 1T M AN R AT Balafee amie D e
L] o r Em i getha - [ LR B EEO Gl AR f1E e
i ™. 3F  toaken i gEEE [——— o o e [eepETe—
i ™ aF  1ammn TR Frg— T ThE Chemg T —
i o IF  1iaken TR — A g - T o i s s
™ [ 3 1idam T - prT— T b FerTT—- T
L] L) r 11dkam ni geama - LAE LU A%h e [ T )
L] o r LEmm i geant - AN Wy [ N EEL Ealuae Bl s
i o IF  immkan TR — Frep—— 148 M " — [ ——
i o aF  iman TR —— 3 TR T - i Hn RS e
™ [ IF  tden i gEHi e =" T — [rem—"— I ———
L] L) r uRmm mi geThl - [ LAY s N Bl AR D6 e
L] o r uETn i ekl - EE R F 1A s A el AME  FE e
i o IF  umiaEn T Frp=— 277 M 2R dem IR m as
i o IF  vmaken T — B iy 289 M W dne MR o as
™ [ I e i GEE F="— "y - "y — [ ——
L] L) r irsis | mi geThl - 1T 5 s I e AR Do e
L] o r Woamm i gethd - 14 Wy 248 M TN e E Do e
i o IF  posken T T R B30 M e e [ ———
i o IF e T — A R [rr— e o as
™ ™= 3F  theren i gEdi e o e i b [ery— - ey
] ™) r anm =i gl - 31 M ADE M [ R D e
L] o r atkan i gethd - 1 Ve I3 M I e TEE Do e
i o IF  ukemEn T T — AR Py - [re———"— e —
i o IF  ukaken TR — Al aga M prey - ms sam sas
™ ™= IF vk i GETE A a5 mAsme " — T —
] ™) r Lkdlm =i gl - A Ve ETENLY R W e R D e
L] o r Trmm i getha - LT 1A e S e e fE e
i o aF  iraken T T — A L M e ——"— g —y—
i o aF  yraam T — LA prgrae— [T Am e
™ ™= I traken i gEEE ok s 130 msme " — FETg——
] ™) r uEmm =i gl - IO M LN e TN Bl 15 e
L] o r uETkn s geank - BIY W 141 e WA e INE  fE e
i o aF  umaaEn T — [Fng— - TP Cemee T
i o IF  tmaken T T R— i 154 M a0 s T
™ ™= 3 s i gETE PETg=—— o ok i W
™ [ 3F  tseen il BRI e [r——. i il i B
L] L) r am mi gaIha - LD LA s R Dl INE D6 e
™ ™= aF  tken Ens gag2 - B iy 8 bl o T
] o aF  mmEn T p— i 10 M WA Hn AR e
i o ar  mmkan Eni geaii o A " — [rem——— [ ——
™ [ 3F e il BRI e AT 343 msafam [ery—— SNE i s
L] L) r maam i gkl - 1 LA e A Eslasee IME D16 e
™ ™= af e s gEE1 e A rrT—— [rrey—r— T
] o aF ke T — i 33w T s IER  sam sas
i o ar  maam Eni gaare e A 147 M A Hn P
™ [ 3F  natken i GEHE . " [———— g saia
L] L) r IEmm i gt - 1LE Wiy A e Tuh e Ml T s
™ ™= af  aran s gEE1 ST rTT—— rey—r-— Ty
] o ar  zmm T — AT 206 M X s e sam as
i o IF ke TR e " — [r———— -
™ [ 3F ke PR T BT [ep—— Wi i -
L] L) r sETRaT mi gaIha - i V- A M [N SR ME D16 e
™ ™= aF i Ens gEEE S 130 M - TR
] o IF  amaken T — A 2 M prey - me 1o as
™ o m  GmEn T — 3,00 130 M " — Pr g ——
™ [ W G il BRI e i [Ep——— i [Ty
. L) oam mi geThl - 1 W LA s LA Eslasee 1NE Do e
™ ™= I fuan s gEE1 e P rT—— - FE gy
™ o I i T — i N R TN o Fh i e
™ o W aaken Eni gaa FETpT—— 138 M N o [T ——
™ [ T i il BRI e i L0 mse [r—— amie  fam ssss
. L) m 1k mi ga1ha - BT W LA s AN Eslase INE D16 e
™ ™= m  pem NS gEwE e rep— - . i
™ o m  Euan T p— S LEn M g - amz  cam sas
™ o m  pam ani gaa 100 Wy LON M J———— -
™ [ T e il BRI e T [np—— it i R
. ™) m mmm =i gk - R Dl [ TP 480 Ealie e T s
. o m Ekan i gkl - EF LAE sl S el AME fE e
™ ™. i s gEEL e 2 - FP—— [Te—— AR R saa
™ ™ W dmakan TR - Frop=— [p—— N pem i e
™ o m  amEn TR R— 24 143 M g - ARE i sk
. ™) m e =i gl - LE Mg L8 R M Bl amE D e
. o m damm s geane - AT B e BE Bl [ [ =T )
™ ™. W dotan NS gEAE LAY o [eep—— N s
™ ™ m  famn TR T 2kt P " — [T ——
™ o m  dcken T E— 10 i - e i
. ™) m fanm =i gema - L M U Ful e i i eas

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




PONTIFICIA

TESIS PUCP gz_lr\gﬁ&mn

DEL PERU

™ [ T il BEREI PrEeg— s 1L i ez seas
. L) m mi geThl - - Cigles L ER R oD B [T
™ ™= ™ Ens gEEE e A v P - T
™ o m T — T i 133 M N s ams  sam sas
™ o m Eni gaa 23 i 130 M e - Pr T ——
™ [ T PR - [Ty 15 ms e - A%
. L) mi gaIha - [Fom F Er Sy [ SR E D16 e
™ ™= ™ Ens gEEI T v Prger—"y— - ey
™ o m T — S L6 M - AkiE 3 sias
™ o m Eni gamg T T3 niem N den [
™ o m T p— PR ——. 1 M - AR s
. ™) m =i gl - BAT Mg LEE R LHED Balafee e D e
. o m i getha - FETR F 14 e I e NS FiE e
™ ™. ™ EnE gEEE 310, v . [Fey—— B i e
. o m Eni ga-dr1 - N ) EER A 8 Bl 14 mo eas
™ o m T T — o - LON i 1 i Lo s e
. ™) m =i geaid - 1T D AR D ALF Eaee S s
. o m i gethd - LT 100 e O e 1mE R e
™ ™. ™ i gEEE [reg—— i AF e 2 i s
™ ™ m ani ga-gs - 0 iy 8 b o g [ ——
™ o m T p— = g Prrg - i i Ris s sesa
. ™) m Eni G G LT M Ny R Bl e na i e
. o m i gkl - EEE Cigien A e Al e [T T )
™ ™. ™ s gEEA g v 53 T dheae P Ty
™ ™ m TR —— PEpT—— [Hege——— e - [P —
™ o m Eni ga-gs - & iy & b o T
. ™) =i gea - AR Ve 513 nX e I e
. o m i geard - 0E Ve LA e S e e fE e
™ ™. ™ EnE gEBI Frepr—— T r—— amim e ssss
™ ™ m Eni gkl e 288 149 M [ — iR S s
™ o m Eni ga-gs - & iy & b o M i sk
. ™) m =i geaa - FELT N TAS R AT Balafee i s
. o m i ekl - AR Wy A0 s [ CL =R [t
™ ™. ™ s gEEL e PrpT=— FR—— [rr—— AN R e
™ ™ m TR T — 23 i 15 M [ — e ——
™ o m T N — 3 L6 M e - AkiE 3 s
. ™) m =i - P Y LI A8l Ealufem [T
. o m s geant - 5 e BN e [ = TN
™ ™. ™ EnE gEEL e A 130 M R dee A6R i eaa
™ ™ m TR — okt Ay LA M WX din e —
™ o m TR — i BT M [reg - dns o as
et [ T i GEE AT - ue———"— P ——
. L) m mi geThl - AT W 501 s X e mE D0 e
. o m i ekl - A W L M W e 1EE R e
™ o m T Frnp=— Forge—— - e —
™ o m T — L 230 M e e Tum sam as
et [ = i gEHi e =" T — " — [T —
. L) m iram mi ge1ha - B W 217 e N e TR D e
. o m irakan i ekl - W 827 i M e mR Do e
™ o m  mmin T - AET Wy 213 M 3 mene IE am mas
™ o m  imkan T — L i R T pheme R o s
et [ [ — il gEA - S b FrryTT—- Ml
. L) m uEdkIm mi gkl - FE 1L e A0 Dl IME D6 e
. o m VR i gem T - 1 W e [y M E es
™ o m  mmkan TR 225 133 M " - T ——
™ o m s TR p— 32 130 M N s inE S ses
et ™= P i gEi e g " - [rroemp——"— T —
. ™) m mmm =i gl - A M 200 e I e e D e
. o m makan s geasd - [E o 141 e WA e INE  fE e
™ o m  mmm T — Py LA M e — e ——
™ o m  maken TR — R 208 M X dn e o mas
a L) m e i gt - LEEE 183 e E P MR i e
s [ W  neten i g4 - B o bl a e s
. o m naam i ekl - B v 208 s R e e D e
™ o m  nakm T AET Wy 2T M . -
™ o m  zrmm T E— ol 2 M pre - JmE o sas
et ™= Frg——— i gEdI Frmp="— 14 i " — T —
. ™) m enm =i gl - PEL™ ¥ ™ SR Ml I Eaaee mRE D e
. o m Znakan i ekl - A W 239 Ml I e e Do e
™ o m  zsmm TR — Frp—— LB M " - -
™ o m  amrken TR J— 32 130 M T - inE s ses
et ™= [ —— i GETE FympT—— "y - [r———— [t ——
™ [ T kden i GEHE i P —— [———— S s
e L) amm mi geThl - FE LAR sl AN Eslaes AR D16 e
- ™= N o s gEE1 e T g T [rre—"— PEm gy
- o 3 puam T — i L M e - e 1 s
. o P Eni geaki o FrpT—— L3 M [ ——— T —
. [ i i GEEE [y —— [—— A
e L) E ] 13k mi geThl - A28 Wy R SR T e TME Do e
- ™= 3 1uom Ens gEEE e g T - - ey
- o 3 jaken T p— B 246 M presg - imie  sam sas
. o 3 pmEn Eni geaki o A [T - O - [
. [ T e il BRI e Py 145 msm [eT—— AR
e L) E ] Tm mi g1 - [ 1TAN sl N Dl e D1 e
- ™= 3 pakan Ens gEE1 e Preg=— . [egr—— B e Ty
- o 3 @ T — 10 g A W i [T
. o 3 mdan Eni gkl e PETpT— [ - " [ —
. [ T i GEEE . . i i [T
e L) E ] Edkm i geara - ET S e B e Wi s
- ™= 3 wmm Ens gEEa Prg. 15 Sh deae Ak essa
- o @ aaken T — A LA M res - amie s sas
. o Fr——— Eni gkl e rpT——— " — " — [ ——
. [ T ot il GEEE S 140 msm M e ini e
e L) &amm mi gem1 - - O TR e IE e (T T
- ™= ek s gEEa . T - ™ [T —
- o 3 fcam TR — - g Frpprra HEF S M8)  EE s
. o PR Eni ga-gs - - 8 b o g P —
. [ T e il GEdE e pre—— il 138 dhime i
e L) E ] [ i geas - 1D Cigies N e AiE s A T s
- ™= 3 dom NS gEMA 1 i " e o Wi .
- o dodan T p— 10 g I S i [T
. o 3 e Eni gai e frr— T R 156 D U i e
. [ T ek il BEEE 13 o T - PrrpT—- ki
e ™) £l Fraam i GeaE - TH Dl WA R FEN T i s
Y3 o El Fakan i geara - 1 e e R 1 e e S s
o ™. 3 momm i gEEA 34 e I e Frpr—r—- i eas
. ™ 3 muan T TR T - " — [Ty - [ —y—
. o 3 miam T L R— g - [rgrr— R i P3G eesa
e ™) £l Edlm =i gl - 1 Dl EE-T I BEE Bl ET-T R
Y3 o El W i ekt - TR Ciges e RE SN s
o ™. W etan i gEEE Ty — Fi M T de FiA s s
. ™ o TR T TEr g " - 138 D T —
. o 3 wken TRl S— T g g 250 S =N i s
e ™) E amm =i gl - 1 Dl [T N B e [ TR

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




2
D«
(Y
Quig2
i
eoua
havu(cﬁm._.
m EE R E R R R e e e e e E R R R R E R R EREREE R EERRRE
v R R E R E R R R EE R EE EEE EEEEE EE b R EE EE E R EE R E B EE R R EEEEEEEE R EEEEE
N R A T T A R A A e A R R A R R AR N R RN AR R e R se R

O Balasee
1 phd
EE e
EEN =P
a1 S
15 Ealafee
134 Ealfee

!

Frogrr-
-
E g
T el
LT Delaim
L e
HE] Rl

SR B R BB

A AR g R AR R A A A T Rt AT A A A AR R R A I AR R AR I A BRI AR SR BAA JARER I AR SR 090308

B R R R R R R R I

o AN R R AR A A AR T A A A A R A A G AT A I 35 55 A A2 R A 3 20 AR 120853 13 A0 A5 05 50

R N E R E R R R N RN R R E R R R F R R E R R R RN E R E R R R R R RN E R R F R R R N R E R R E RN RN IR E R RN RN RE]

wﬁmﬁmﬁwﬁmﬁmﬁmﬁmﬁmﬁmﬁwﬁmﬁmﬁmﬁwﬁmﬁmﬁmﬁmﬁwﬁwﬁmﬁmm

R

[
Q
o
=~
™

]

]

rizacion

Tesis publicada con auto
No olvide citar esta tesis

o
O
=)
o
-
72
L
-




PONTIFICIA

TESIS PUCP gz_lr\gﬁ&mn

DEL PERU

[ [ B titken T il GEHE i, PET T T - fuim s
A o m sanm mi gl e - B2 M [ T ]
- ™= T Ens gEEE e K11 v FrEgT—"— s e sssa
[ o ® icam T — 10 i B Ehw B i e
- o B i Eni gkl e AT P —— e
. [ B ke il GEARE  am A " Sam o s
A o | ukokn mi gela AT LAd M IME Fli s
- ™= B ukiom EnE gEEI e i v [ gy
[ [ B ukken ni ga-g2 - B iy o blafe W i e
- o ®m  yrmm TR - . Freg——— [ —
[ o = vk T — L g M e
G [ | ram i grud s L LB M ImE e
L] o = irakn aIni geaA EE R LI Wi ke ]
- ™. B mmm s gEEE g v 230 M P
- ™ = iman TR —— Frp—— 133 M P —
[ o ® umiam T — i 2 M ns sm as
G [ | umaken i grma = A AP M ]
L] o = iemm ani geaml e N S M mE  n s
- ™. B veten s gEEL e T 1,89 M AR R e
- ™ R TR BT iy A" — Nz m mas
[ o = sk TR p— - 280 M MR o as
G [ | memn i gRwa s 100 1O M IE aE san
L] o = makn ani geaml e 20 v LAY Wi WE can e
- ™. @ maom s gEEL o i e p—— [Ty
- ™ = makm TR TR — BT LN M P —
[ o = nmm P — i LI M e sk
G [ - i grEa s A e e e e
L] o = naam ani geaml e [El 25 Wi mie  cam as
- ™. B s EnE gEEE B rT—— [Ty
- ™ ®m  zrmm TR T PEFp—— P - Ty
[ o ®m  zrmm T T — 2kt Wy 130 18 s s
G [ | reaen i gRarE = [ 20 M TR e s
L] o ek Nk geumE e a0 v A M [ ]
- ™. W@ :mmm s gEEL e A i i amm  fa ssss
- ™ ®m zmmm TR T — i LN M P —
[ o ®m  zmmm PR —— P —— 1 M AME i s
G B | mmaken i grna s B AT M ARE 1 saan
T [ 1 omm ani gead [ [T [
[ . 1 G EnE gEEE B v B M P
Y™ . 1 oam T T o " - [
(™ - 1 ok T E— S 143 M ARE s
[ [ 1 vmem i GEE =" B0 Msme [ ——
L e 1 1mam mi geud N 17w IXE 1 as
T [ 1 umm N gemE e [ LA W NS can e
T [ 1 dakm ni ga-gs - B iy o blafe I s
(™ - +  wmm T R— A 230 M o sam sas
[ [ 1 Evken i GEE 430, e 2dn mAsm T —
L e 1 rEm mi geuma s 1 - 183 M WD i e
T [ 1 Eakam ami genA 2 v L Wi ISE cam e
™ s t  mmm T T [pr— AFP Eh AR fa e
(™ - 1wz T — . 2 M ns cam sas
[ [ 1 i GEE W - e y—
L e 1 aam mi gl [ 200 M |E 1o e
T [ 1 dmm ani geaml e (e LAY Wi WR can e
™ s 1 wmam T - 33 [F—— [rr—
(™ - + wmm PR —— iy 18 M ImE 1o as
[ [ P i GEE T Py — [ ——
L b= 1 fmm i grua = ] B M R e e
T [ 1 kam ani geaml e AT 18 M IEE Fam e
™ s 1 damm T - i iy Py — [r———
(™ - 1 o TR — 330 - B i s
[ [ 1 dmEm i GETE o 2 nsme T ——
L b= 1 i gl s [ o NS e s
T [ 1 wmm ani geal e NET SN W e o e
™ s 1 sk T T " - -
(™ - +  rmm PR —— A 3 msm mE o as
[ [ I i gETa rp— 1 ms A
L b= 1 ram i grud = [ 1 M mE e san
T [ 1 ram Nk gema e [ SN W E cam e
™ s 1 mmm T — e, Wy 200 M -
(™ - 1 Emo TR R— L L M imE sam sas
[ [ 1 i il gEiRE e, e " - T ——
[ [ 1 daken il BRI e A, e L1 msm AR e
L [ 1 mmm mi g s 1 - Ape ma [ ]
i g

Tesis publicada con autorizacién del autor

No olvide citar esta tesis




TESIS PUCP

PONTIFICIA
UNIVERSIDAD

CATOLICA
DEL PERU

Tesis publicada con autorizacién del autor

No olvide citar esta tesis

: | J.“LLH e

- iy :.:_
il

il .

- | J.I.||l|||“ Ll J




PONTIFICIA

TESIS PUCP gz_lr\éel_v:g?m

DEL PERU

18 de Noviembre del 2015

anal S5z5khz
Din Mes Fecha Hora Horarie Amio IntErvaln Tamanio Pequets ‘Velockded de transmision  kbps

Wed How 18 48-1%04 PET 2047 0,0-4%,0 seC 3,81 Miytes 2,13 Mbits/sec 2430 Kbitsfsec
wed How 18 4530004 PET 2047 0,0-16,3 seC 3,06 MEytes 2,61 Mbits)sec ZEAD Kbits/f5ec
Wed How 18 15:4%M PET 2017 0,0-1%,0 seC 3,81 MBytes 2,13 Mnits/sec 2130 Kbitsfser
wed How 18 400004 PET 2047 0,0H4%,1 = 4,59 Miytas 2,99 Mbits/sec 2990 Kbits/frer
Wed Mow 18 45-1%01 PET 219 0,0-1%,0 B0 3,33 MEytes 1,97 Mbitssec 1970 Kbits/fsec
wed How 18 4530004 PET 2047 0,0-1%,0 seC 1,23 MBytes 2,93 Mbits)'sec 2930 Kbits/fsec
Wed How 18 15:4%00. PET 217 0,0-17,1 e 7,62 MEytes 4,27 Mbits/ser 4730 Kbitsfrer
Wed How 18 HH0 PET 2047 0,0-4%,0 seC B.52 MEytes 4,98 Mbits/sec A8BD Kbitsf5ec
wed How 18 HEAT0 PET 2047 0,0-1%,0 seC 7.13 MBytes 3,98 Mbits/sec 3D Kbits/f5ec
Wed How 18 HIOM. PET 217 0,0-13,1 seC 7/63 MBytES 4,27 Mbits/ser 4230 Kbitsfser
wed How 18 Hb4%0 PET 2047 0,0H4%,1 = /09 MEytas 3,39 Mbits/sec 3390 Kbitsfra
wed How 18 2100004 PET 2047 0,0-1%,0 seC B,E3 MEytes 4,83 Mbits/ser 43D Kbits/f5ec
Wed How 18 211002 PET 2013 0,0-18,3 seC 4,29 MBytes 1,93 Mbits/sec 1930 Kbits/fsec
Wed How 18 30001 PET 2017 0,0-1%,0 e 9,84 MEytes 3,36 Mbitssec 3360 Kbitsfrec
Wed Mow 18 401 PET 219 0,0-1%,1 B0 8,29 MBytes 4,52 Mbits/ssr 420 Kbits/fsec
wed How 18 ZE0X0 PET 2047 0,0-13,1 seC 7,58 MEytes 4,43 Mbits/ser 2430 Kbits/fsec
Wed How 18 1302 PET 217 0,0-17,1 e 3,47 MBytes 3,09 Mnitssec 3030 Kbitsfrec
Wed How 18 3000 PET 2047 0,0-4%,0 seC 4,59 Miytes 2,62 Mbits/'sec 2E20 Kbitsfsec
wed How 18 I4T0 PET 2047 0,0-15,5 seC 5,71 MEytes 2,74 Mbits/sec T7AD Kbits/fsec
Wed How 18 TE0M. PET 2017 0,0-1%,0 seC 9,37 MBytes 1,23 Mbits/sec 3230 Kbitsfser
wed How 18 %M PET 2047 0,0H4%,1 = 7,03 MEytes 2,79 Mbits/sec 790 Kbits/frer
wed How 18 330004 PET 2047 0,0H17,5 seC 7.B4 MBytes 3,69 Mbits/sec 3650 Kbits/fsec
Wed How 18 34Tl PET 2013 0,0-13,0 seC 9,99 MBytes 3,38 Mbits/sec 3380 Kbits/fsec
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