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AFPT is one of the key organizations of governments.
spearheading development and innovation programs in
cooperation with telecom service providers,
manufacturers of communication equipment and
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Detail Network Diagram
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Wireless Network Diagram of Nepal Wireless Networking Project — April 2012-




APT J2 2011
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APT J3 2014
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Solar panel Installation in Tikot ’illage

Internet Center 1n Aula village

Internet Center in Nangi

Internet Center in Tikot village

Solar Installation in OkhareniVillage

Internet Center in Okhareni village




RRS - 315 & 429 MMz

Trokker with TAG
J15MM2

L. Server
/s 3 Tracking Control Center
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N RRS - 315& 429 MMz
\ T' (Relay Reader Station) Wireless
\ 4
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Tracking Information System

429 MMz

Trekker with
TAG-315 MMz

RRS - 315 & 429 MH:

315 MHz and 429 MHz are icensed radio frequencies and we have taken the icense
from the government of Nepal.

Tracking Information System

This 1s the schematic diagram showing how the trekker tracking system works.

A

Repeater Relay Station Powered by Solar

eTag for the Trekkers and the battery

RRS installed in Ghandruk

RRS installed in Chhomrong
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Pilot Project for Establishment of Smart Rural Broadband Network Using a Combination of Unlicensed Wi'Fi, VHF and TV White Space Bands Depending
Upon the Geographical Terrains in 16 Villages of Earthquake Affected Gorakha District of Nepal to Connect Community Schools, and Health Clinics and
Build Wi-Fi Hotspots, Emergency Communication System and Early Warning System for the Villagers
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Wireless Network Supported by APT J3 in Nepal 2016

By Girish-NeeaIWireIess 3Jan 2016
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APT J3 2016
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Wireless Network Supported by APT J3 in Nepal 2016

By Girish-NepalWireless 3 Jan 2016
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Proposed Sites

For setting up WiFi Hot Spots and early landslide
warning system as shown by red flag
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Solution:
Build hybrid wireless network using a
combination of Wi-Fi, TVWS and VHF

technologies.

s are blocked by mountains,

uildings.



Technology Used & Radio Frequencies

* Wi-Fi Frequencies: 2.4 GHz for Hotspots, 5.8 GHz
for Point to Point Backhaul Link

« TVWS Frequencies Used: 460 MHz to 478 MHz
 VHF Frequencies Used: 192.5 MHz to 202.5 MHz

Permission to use the TVWS and VHF frequencies were
received from the Government of Nepal



Technology Used & Radio
Frequencies

« Wi-Fi Frequencies: 2.4 GHz for Hotspots, 5.8
GHz for Point to Point Backhaul Link

« TVWS Frequencies Used: 460 MIHz to 478 MHz

: }\//II-I!IF Frequencies Used: 192.5 MHz to 202.5
Z

Permission to use the TVWS and VHF
frequencies were received from the
Government of Nepal



TVWS Equipment Available in the Market

« Carlson Wireless Technologies
(http://www.carlsonwireless.com/)

« 6harmonics (http://6harmonics.com/),

« Doodlelab (http://www.doodlelabs.com/products/licensed-
band-radio-transceivers)

e Adaptrum (http://www.adaptrum.com/)

« Saankhya Labs
(http://www.saankhyalabs.com/products/white-space-base-

station)



http://www.carlsonwireless.com/
http://6harmonics.com/
http://www.doodlelabs.com/products/licensed-band-radio-transceivers
http://www.adaptrum.com/
http://www.saankhyalabs.com/products/white-space-base-station

TVWS Equipment Used for the Pilot

* RuralConnect Gen 2 devices made by Carlson
Wireless Technologies USA.

e Supposed to work in non line of sight and near
line of sight environment, and areas with thick
foliage.

« Coverage - 10 KM radius.

For more information visit:
http://www.carlsonwireless.com/products/



http://www.carlsonwireless.com/products/

Testing in Rugged Mountain
Environment
TVWS Base Station in Gorakha




Testing in Flat Plain Environment
TVWS Base Stations in Janakpur
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Testing in City Environment
TVWS Base Stations in Kathmandu




HITACHI

Hitachi Kokusai Electric Inspire the Next
VHF Band - 192.5 MHz to 202.5
MHz

e L ower interference risk

 Long-range propagation - 20 KM Point to Point
Link.

 Non- line-of-sight communication with excellent
diffraction ability

« For more information visit and contact:

e http://www.hitachi-
kokusai.co.ip/global/en/index.html

(PRODUCT IS NOT DISCLOSED Sfdeefdn e scomern



http://www.hitachi-kokusai.co.jp/global/en/index.html

Nagarkot - 27.723628° , 85.524872° to Jholunge -
Altitude Profile 27.729448° . 85.673850°
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VHF Transmitter at Nagarkot and
Receiver at Jholunge




Rural statlon@ Jholunge
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.lSetting internet connection

Internet was connected to
elementary school in Jholunge




Rural Station@ Jholunge

Antenna direction Direction to base station
Target on reflected wave @ Ngarkot




Problem #2;
Every year some trekkers get lost in the
mountains and some of them are never

found.

Solution:

Use Trekker Tracking System. It can
also be used for tracking school children
and elderly people in the urban areas as

well.



Tracking System Relay and Weather Station

Annapurna Base Camp Region, Nepal



Trekker Tracking System at Annapurna

Limited

Coverage
SRPC-RRS

Solar Rain Proof Case - Reader Relay Station

SRPC-RRS

Using the sensors, the
SRPC-WJ-WS can relay
the data such as
temperature,
humidity, wind speed,
wind direction.

Wireless A .
Gate Way
SRPC-RRS

Application example
ybbjicggiou exswbje




Problem #3: Many lead-acid batteries are
used in Nepal and all over the world, but
there are very few engineers who have

knowledge In lead-acid batteries.

Solution: Use battery regeneration
system properly to extend the life of
batteries.



Installation of Battery Regeneration
System
& Lectures of How to regenerate old
lead-acid batteries

Takeshi Kawabe, Hiroshi Tominaga
Japan Battery Regeneration, Inc.

http://www.jpn-bat.com
@) Japan Battery Regeneration,Inc.



http://www.jpn-bat.com/

Information about the Additive Used in Battery

Regeneration Technology
Super-K Patented Lead-acid Battery Additive

% o

P type Super-K activator A type Super-K activator
for vehicle batteries for deep cycle batteries

® With once-a-year or once-every other-year addition of Super-K activator,
you can extend life of lead-acid batteries by 3 to 5 more years , when used
in batteries deteriorated by sulfation.

® Majority of old abandoned batteries can be regenerated for years of use by
Super-K activator and our special regeneration charging method.



How Super - K Works?

(1) Lead-acid Battery deteriorated by Sulfation

Sulfation is made and grows, sticking to the piate Negative plate covered by
BN positive terminal flead i-oide) with repeated process of discharge and charge. sulfation
negative terminsi{metailc leac)
m— Separator e —
Negative plate ®

Negstive terminal  Positive terminal  (metallic lead

M”""““l leadsu!fm/’.
| o crystallnes (sulfation)

Dissolve sulfation

Bl Activator is adsorbed st negative electrode, and increases
hydrogen overvoltage and it works to inhibit hydrogen evolution.
B increase charging efficiency and battery can be fully charged
ke a new battery.

(2) Super-K activator dissolves Sulfation and Battery becomes like New !



Activities Done at Battery Charging Center

»Demonstrated how to do regeneration using Super
K additive

»Confirmed battery conditions before and after the
regeneration work (such as specific gravity of each
cell and voltages of batteries, and voltages after
discharge tests, etc.)

»>@Gave lecture for battery regeneration at charging
center for electric rickshaw



Training Session of Battery Regeneration




Problem #4:

Landslides occur during heavy monsoon
season. It destroys villages and kills
people living In the mountains.

Solution:

Install early landslide warning system to
iInform people in advance.



Landslide Early Warning System




Team Meeting — Japanese and Nepali
Experts

http://www.technosales.com.np



http://www.technosales.com.np/

Landslide Early Warning System in Keraunja, Nepal




Challenges Incurred

1. Earth quake made some villages inaccessible

2. Slow rebuilding work of the government

3. Many school buildings and clinics not ready

4. Difficult to get permission for the VHF and TVWS
nands from the government




Outcomes of Pilot Project - 1

1.

It is the first time Nepal government granted
permission to use VHF and TVWS spectrum for
broadband Internet.

It will open a new window of opportunities for the
wireless internet service providers in the rural areas
of Nepal.

A hybrid community network could be built using a
combination of Wi-Fi, VHF and TVWS technology to
bring broadband internet in remote mountain
villages.

Became able to test the performance of
broadbandVHF and TVWS technology developed by
Hitachi Kokusai Electric Inc. and Carlson Wireless
Technologies.



Outcomes of Pilot Project - 2

4. Introduced successfully battery regeneration system in
Nepal developed by Japan Battery Regeneration
Company. A larger scale plan in being made.

H. Became able to install and successfully test new
technology of trekking tracking system developed by
Nomura Engineering Company Japan.

6. Became able to install the landslide early warning
system in Keraunja village of Gorakha district.

/. Nepal Wireless became able to bring broadband
Internet in 15 villages of Gorakha, Sindhupalchok and
Dhading district.



Recommendations 1

1. The VHF equipment produced by Hitachi
Kokusai Electric Inc, Japan is a very good
option for long range point to point broadband
connectivity in non-line of sight environment.

2. The TVWS equipment of Carlson Wire
Technology works better than Wi-Fi in

of coverage and connectivity in difficu
terrains.

ess
terms
t

3. 2nd Generation Carlson devices were not as

good as it has been told. Need to wait

and

see how good their 39 Generation device

WOrks



