The Honey Bees, the School, and The Land that Time  and BT Forgot:
or how Band C wireless saved the day.

Introduction

In rural parts of the West Country, far away from Westminster and BT’s government relations
folk, ADSL provision can be patchy to say the least. Talk of 20 Mbps and beyond is greeted
with understandable scorn. Many salivate at the often illusory prospect of as much as 1
Mbps downstream! Yes, this is true, even though it is indeed the year 2010 in the world’s 5"
largest economy.

The Instrumented Hive Project (IHP) is a fairly young UK Charity that is clearly not your
typical local group of eccentric beekeepers. Yes, some say they are the latter, but they also
do innovative bee studies and educational work — including support for the local School’s
own Bee Club and its own hives. An important part of all this involves their flagship
Portacabin, BeeLab One, sited in the beautiful grounds of St Michael’'s School in Tawstock,
N Devon. This contains considerable multi-channel measurement and digital analysis
equipment, together with bee colonies housed in specially designed observational hives
inside the cabin. The bees come and go through round pipes set into the cabin wall. The
IHP needs decent IP connectivity for its cabin for keeping its PCs updated, for accessing
files and web based support and for receiving data from other apiary sites and supporting
outgoing webcam and colony monitoring traffic. Much of this work is currently supported by
Devon Waste Management Ltd under its initiatives for community and bio-diversity projects
via the Landfill Tax Credit Scheme.

St. Michael's School has suffered from appalling ADSL service from the outset. Decent IP
connectivity should now no longer be a luxury, just a utility rather like hot water - for
education as well as administrative needs. For example the nursery needs to use a critical
cloud application for overall management and regulatory compliance needs. The line from
the exchange meanders around the lanes, so the School would almost be at the end of
viable service levels anyway, but as much of the line is overhead and some of the cabling is
even aluminium (1), the situation is yet more problematic. And why should there be any
great concern? After all, apart from the IHP’s needs, we are only talking of a £2m p.a.
business and the education of some 200 children!

So the IHP worked with the ISP to improve the existing ADSL service a little (to 0.35/0.35
Mbps at best !), but resolved to do much better for the mutual benefit of the Charity and the
School by offering to install a wireless bridge across the Taw valley to the village of Bishops
Tawton. Here, it would be possible to install a dedicated additional ADSL service that would
significantly improve matters. Unlike Tawstock, too, careful enquiries revealed that this
Eastern side of the Valley should benefit from 21CN investment in the near future.

The RF link

The IHP examined carefully different ways to engineer this, bearing in mind terrain, foliage,
likely candidate hosting sites for the Eastern end, the aesthetics — and the cost! The IHP
remains very satisfied with a necessary short intra-site link using EnGenius units installed
the year before, from the top of the School building to the BeeLab, with the last 100 m using




HomePlug technology over underground armoured mains cable. The roof-mounted access
point, together with another inside at ground floor, affords useful and flexible internet access
for staff members’ laptops in most locations. For this multi-point access point, 2.4 GHz was
used (an Engenius 10 dBi unit, with 14dBi for the terminal), but the newer 5.8 GHz Band C is
ideal for this sort of longer link (~ 1.3 km), especially in view of the considerable foliage
issue. Again Engenius units were used, this time identical each end with 16 dBi integral
antennas.

The local topology needed care, with densely wooded areas on some of the valley sides and
encompassing interesting folds and little opportunity to trim any offending obstacles. On the
other side of the valley, ADSL speeds are still not approaching 8 Mbps DS, such is the
distance from the exchange, so a judicious choice was needed for the hosting location in
terms of line speed/distance reduction, Fresnel zone clearance for vehicular traffic and
allowance for existing and likely foliage growth, available height for RF unit attachment,
access provision, possible new housing build etc. For the Tawstock end, aesthetics and a
suitable position to attain near line of sight were less difficult tasks, and Google Earth (free
edition) is a great tool for looking at candidate link paths. (But take care to note the date for
the local terrain and other data you are using, especially on tree cover - and observe how
fast even 50 year old specimens can grow).

A ‘straight’ PPOA/PPOE ‘pass-through’ (bridge) type V120 Draytek ADSL modem is used at
the East end of the RF bridge and a Draytek 2820 modem/router at Tawstock facilitates
effective and flexible use of both extant and new WANs. The router effects good load
balancing, fail-back and easily tailored CSM provisions. OpenDNS is used for effective
overall site protection, important for a School with pupils up to 13. A Draytek AFM-102
analogue dial-up modem provides the ultimate low-speed fail-back.

Advice

Were there any difficult issues on installation or afterwards? Not really. Cabling within and
over the roof of the School was a tad exciting, especially in bad weather for the outside work.
With buildings like this it is often quite difficult to route cables easily, and crawl spaces are
sometimes very small and full of interesting obstacles. Typically the School Ethernet cabling
is necessarily quite convoluted and networking gear not perhaps in the easiest location for
maintenance and upgrade. The only real problem encountered was that of a faulty Ethernet
connection. Due to internal distances, circuitous access in the manner of Hogwarts, it took a
little while to identify. Moral: be absolutely logical when fault-finding, be v-e-e-ry careful to
use an Ethernet tester properly (and use a torch and spectacles where appropriate) - and
two heads are usually better than one! Recently, the RF link’s host site on the Eastern side
of the valley (another school, Bishops Tawton Primary School) suffered mains power
outages on several occasions in the severe cold weather, so the uninterrupted but
temporarily slowed service at Tawstock confirms the wisdom of retaining the original ADSL
service at Tawstock in this load-balanced, fail-over scheme. Both Solwise and Draytek web
sites contain very useful pre- and post-sales applications support, and the IHP received
excellent e-mail support against a few specific technical questions. The EnGenius RF units
are very easy to set up. Don’t forget, Band C gear requires an Ofcom license, but the £50
p.a. cost is well worth it for the advantages provided by this band, and the online terminals
registration arrangement reflecting this “light licensing” regime is very easy to use and
update. The Solwise site contains all the necessary information and links for this.

Hardware

EnGenius NET-EL-NOC-3220

EnGenius NET-EL-EOC-3220PLUS16

EnGenius NET-EL-NOC-8610PLUS
http://www.solwise.co.uk/wireless-outdoor-bridging.htm




Solwise NET-PL-85PE-TWIN

Solwise NET-PL-85PEW

VeseNET NET-PLA-85-E

http://www.solwise.co.uk/net-powerline.htm

Solwise sundries including cable, connectors, doublers and lightning arrestors

Contacts and further information:

Instrumented Hive Project: Dr Dave James 01769 561 002
ihp@greeneover.net
www.instrumented-hive.co.uk (UK charity 1127888)

St Michael's School, Tawstock:
The Bursar 01271 343 242
bursar@st-michaels-school.com
www.st-michaels-school.com

Solwise Ltd www.solwise.co.uk
sales@solwise.co.uk
Tel: 0845 458 4558

Spot the RF unit! .... Third parapet from the left ..

Fixing the RF unit atop St Michael’'s School




The chimney-mounted Engenius RF unit at the Eastern end of
the RF link

The Bishops Tawton School which hosts the additional ADSL
line
Link planning with Google Earth

Inside the bee studies cabin showing special
hives and over-dresed pupils




' Pipe entrances for the bee colonies inside the
~ cabin

Some of the data acquisition kit for bee studies




