Fibre in Pipe Technology

Greg Whitton

CloudNet IT solutions

VENUE: LINX118



CloudNet — Wireless Internet Service Provider
* Fixed Wireless Access - BDUK/Scot Gov R100 Suppiers

* Business/Residential Properties

* Ship to Shore Comms

* Aguaculture —Salmon Farming Comms and Sensing
* |oT Gateways and Sensing

* Fibre infrastructure providers

* Innovation Testbed and Trials Location
* TV Whitespace — Internet Connectivity to Passenger Ferries
* 5G Trial

* 5GRuralFirst www.5gruralfirst.org
* 5GNewThinking www.5gnewthinking.co.uk



http://www.5gruralfirst.org/
http://www.5gnewthinking.co.uk/

So?
Where is Orkney?






Core Network

5G Cell Site

FWA Site

Fibre DIA

Sub-Sea Fibre

Radio Links




Lets Talk Fibre-in-Water Tech & Why?

e Full Fibre to 100% of Properties - Papa Westray

e Challenges with Planning and Archaeology.

. Council Planners — Archaeology - Orkneys neolithic history.
* Burial tombs
* Historic Settlements
* Sites of historic interest

e Council Roads — infrastructure

* Unwilling to allow us to grass verges
* Road crossings
* BT infrastructure

* The solution — Use Water ©

* Already there —and everywhere.
* Council could not say NO!

* Benefits

* Reduces the cost of
. Road Crossings / Road Closures / Excavation

* Reduce Carbon Footprint, Water Wastage, Improved communications/data for Local Community



Archaeology
on Papay







Papay Water System

* Island Demographics
* 60 properties
* 5 miles long
* 1 mile wide

* Water supply is a privately managed
e 1 Header Tank
* 5 Pump Station with tanks

* Provides 100% of the water to the island






Pipe Network — Fibre

* 3 miles of water network used

* The pipes used diameter

* 63mm
* 32mm
e 25mm — Home Water Supply

* Fibre 5mm/2.5mm internal dia. — 4-core SM fibre pre-blown
* However capacity not enough — Blew out the 4-core and blew in 12-core
* One location, 2 pipes blown to well to double up capacity. 24fu for Network Capacity

* 5 Wells — Fibre to pump stations — loT Sensors added to monitor water systems

* Network — Designed to deliver fibre as a Backhaul solution with FTTP.



Industry Approved Technology









Installing Fibre into a water network

e Step 1: Know your water network.

* Importantly
* Where are valves
* Joints
* Air Valves
* Fire Hydrants
* Routes and depths etc
* Valve Designs (Technical Drawings if Possible)

* Not knowing can cause many difficulties

 Step 2: Excavate the water pipes. Keeping good
clearance all around top and bottom.



Installing Fibre into a water network

 Step 3: Shut Water network off
* Step 4: Drain system

* If draining is not possible

* Step 5 : Drill the hole where the fibre is exiting the water network
system — Stand well away - Water needs to drain out, and decompress

* Could take time to empty network

* NOTE: Rule of Thumb — MUST go with the water flow.



Installing Fibre into a water network

e Step 6: Repeat at the receiving end. Limitations <1000m

» Step 7: Prepare the Fibre and secure to the Sponge or Kite

. Sponge(Kite is the means by which will be used to pull the fibre through the water
network when pressurised. It is sized to fit the internal pipe diameter. Water is then
pressurised to push fibre through the pipe.

* Step 8: Fill saddle with sterilisation fluids and ensure Sponge/Kite sterlisied
prior to insertion

 Step 9: Insert Sponge/Kite into the water pipe
 Step 10: Fit Saddles to the Pipe. Lock down

e Step 11: Install water valve and hose pipe to receiving end to take water
away from the excavation and to stop flooding the area



Installing Fibre into a water network

e Step 12: Pressurise the water network turning on water
 Step 13: Receiving end opens water valve — allowing water to flow

* Step 14: Pressure in water network will begin to push the fibre
through the network.

e See Video






Installing Fibre into a water network
* Step 15: Receive fibre.

» Sponge/Kite will exit through the water valve and blue pipe. When
this happens, fibre will stop!

* If there are no issues, then this is the complete work.

* Time — Dependant on water pressure and distance. More water
pressure, the faster it will deliver.

e Step 16: ensure enough fibre is present each end for splicing.



Sponge, Kite and Chinese Finger






What happens when if goes wrong

 Need to know where the fibre is.

e Can’t detect it, so need to have rough idea where. If network is
known,

* Break down network. Open up valves/joints to determine reason.

* Example! Fire Hydrants. Due to the designs, water is expected to exit
with maximum force. Sponges can get caught in these.



What happens when if goes wrong

* Be prepared to get wet!
e Understand the issues.
* Recruit people willing to get wet. ©

* This recruit — Emily, could reach in..
* Locate the sponge
* Feed through hydrant
e Allowing onward travel



Thank you

Greg Whitton - greg@cloudnet.scot

Mobile 07725497305

Next Orkney Network Design — Marek Isalski — Faelix


mailto:greg@cloudnet.scot



https://faelix.link/linx118

About Marek

CTO @FAELIX — https://faelix.net/

Small consultancy helping alt-nets build and scale

LINX ConneXions Partner

PC @uknof — https://uknof.uk/

Crew @net_mcr — https://www.netmcr.uk/

Tweet @maznu — or our mascot @NetworkMoose

Joining Greg Whitton, of CloudNet in Orkney


https://twitter.com/FAELIX
https://faelix.net/
https://twitter.com/uknof
https://uknof.uk/
https://twitter.com/net_mcr
https://www.netmcr.uk/
https://twitter.com/maznu
https://twitter.com/NetworkMoose

FWATOFTTP



Architecture
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Future/Current Builds




No Pets Allowed!

Same equipment at every site

Easier for sparing

Easier for automation/configuration
Same cabling at every site

Production-line process for pre-build
But not every site is identical?

LLD i1s a component-based template

What moving parts do we need at this site?



BUILD: A TYPICAL DAY



Grab the Gear













Get to Site



Sunny Day







The Most

Complicated
POP Site




The Most

Complicated
POP Site

5G: User Plane (GTP)

5G: RAN (eNB/gNB)




ACCESS TECHNOLOGIES



Shared Medium vs Glass

When you bring >1Mbit/sec Internet to an area for
the first time, users don't immediately have "average
utilisation” (no streaming subscriptions)

Ofcom 2022 average of 453GB/month (1.5Mbit/sec),
with up to 30% growth per year

bG shared medium with ~100-300Mbit/sec capacity
suffices for ~30-70 homes

But for how long?



IPoE or PPPoE?

Legacy "traditional FWA" network used DHCP
Migration to PPPoE to deploy central BSS/0SS
Most customers get CGNATv4 and native IPvé

For customers who need public IPv4, less
subnetting wastage of IPv4 (just 1x /24) via PPPoE

HhG FWA trial network used SIM authentication

HG core could have authenticated with BSS/0SS via
RADIUS, but this was not necessary for trial



Architecture Choice

Treat FTTP aggregation just like a radio "sector’

1:n if using PON-type technology

1:1 for dedicated fibre (and VLAN) to each customer
New FTTP build to be a PPPoE-based access network

Unplug CPE from radio, plug into media converter
Gives ability to consume wholesale services from BT

Unplug CPE from radio, plug into modem or ONT



Results

Customer performance significantly improved
e.g. one customer regularly hitting 150Mbit/sec
(<1Mbit/sec available from $national_incumbent)
Network manageability should be simplified
Customer public/CGN I[P allocations from RADIUS
Loop-free via L3 routing rather than STP

Improved resilience for rain/tide fade, failures






LET'S
DISCUSS
LAST MILE

E: marek @ faelix . net
T: @faelix
W: https://faelix.net/

E: greg @ cloudnet . scot

T: @cloudneté4
W: https://www.cloudnet.scot/



https://twitter.com/NetworkMoose
https://faelix.net/
https://www.cloudnet.scot/
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