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Pioneering Biological Oil
Cable Decommissioning
by Bacteria

At Bionrec, we develop biotechnological solutions using bacteria
to safely decommission oil-filled cables in the ground - without
excavation - eliminating underground pollution hazards
efficiently and sustainably.
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The Situation

BIONREC.COM

Old oil cables after
decommissioning must be
secured to prevent leaks, as
insulating oil is hazardous to soil
and ground water.

Decommissioning in the past was
done by excavation, which is very
costly and time-consuming due to
complex civil works in urban areas.
Purging is not an option to clean
cables of oil completely!

Private landownership issues and
traffic in urban areas are a
nightmare to plan and organize for
excavation works.
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Examplary picture of 300kV cable from another Bionrec project
- not displaying National Grid‘s assets.



@ bionrec

A typical asset lifetime structure in Europe:
Old oil/fluid cables = high environmental risks
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ODB System advantages towards other decommissioning procedures

Conventional Excavation Cap & Drain ODB System

Eliminates need for circuit excavation
and physical removal x

Eliminates traffic control and
inconvencience to homeowners and
businesses along cable route

infrastructure
Eliminates need for physical removal of

old cables and associated cable olil
leakage

X
Eliminates risk to other underground %
X

VK

Eliminates risk buffer in case of
damage through physical removal +
treatment or removal of any x x
contaminated soil

Eliminates need for ongoing monitoring
and service after decommissioning x

Complete risk elimination after work is
done x

BIONREC.COM * Cap & drain leaves a significant amount of oil remaining in the cable. Certain jurisdictions do not allow these cables to remain in the ground.
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Introducing ODB System:
The world’s first sustainable bioremediation system for the
decontamination of oil filled cables up to 410kV.
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How we are helping our customers to decontaminate and decommission
oil/fluid filled cables

We have a unique solution for oil cable decommissioning.

= Oil-cable Decontamination by Bacteria: Our patented technology - ODB System™
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How?
Through bio-degradation of hydrocarbons.

= Some species of bacteria are very high performing in the
degradation of hydrocarbons, both from petroleum refining

and synthetic types such as some lubricating and insulating _—r
. io-surfactants ctive oil degradation
oils. b tant Active oil degradat
. . Do F00Q
= The bacteria used in the ODB System have been separated ¢! OQU/%
from hydrocarbon contaminated sites and selected for their e o c
biodegradation capabilities. ot
and dissolved gas
= The decontamination process is based on a natural process redelon

CO,, H,0

and is completely environmentally friendly.

= Overpeformance and high speed of bacteria is achieved by
special strain selection, use of vitamins and low pressure

environment - based on 10 years of laboratory and engineering |

Bacteria grow into the cable
research ;

= These bacteria are classified with the risk group 1, completely
safe comparable with bacteria in popular yogurt.
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Oil removal from cable paper matrix >95%

Guaranteed. g
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LPT2
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Plug & Play

Oil sampling

*Send in oil samples
from each phase.

BIONREC.COM

Bacteria
design

* Dedicated bacteria
is selected in the
laboratory based
on the oil samples.

* Best performing
strains
»programmed®.

Hardware
production

e Containers
customized and
programmed to
specific project
needs.

Connection

* Direct and fast
connection to cable
heads.

& bionrec

Completion

* Oil removal >95%.

* Scientifically
proven result by
ISO 17025
certified lab.
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From oil samples to
bacteria design
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HURS-LITT Feeder 1 and 2 were first sections treated with bacteria at
the LPT2 cable

Treatment time: 4-5 months

A
[ \

2,6km
Crayford

Feeder CCT1

@ Solution with oil % Di oil # Solution with
— ; isposal .
bacteria waste Mex D':F;O?ar: Meesuabiepbycliert waste bacteria
suapebyee Feeder CCT2

‘Solution with Oil

# Disposal oil @ solution with
bacteria waste

X Disposal Effect: Biologically decommissioned cables without excavation Veasirable by cler waste bacteria
Hesstanebyle - no further treatment needed.
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ODB-Container prepared for treatment up to 410kV
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ODB Systems are produced tailored to
project needs and technical design
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Stop—Jomt bypasses aIIowmg bldlrect Jnal flow of bacteria
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Operations

* Regular oil collections approx. Every 4
weeks.

* Each container has an oil storage tank
of 1.000l inside of a IBC container,

which is set on a oil retention unit.

BIONREC.COM



Oil volume collected in circuit 01 and circuit 02

Oil Extracted Per Circuit

Volume of oil (L)

WO w1 W2 W3 W4 W5 W6 W7 W8 W9 W10 w11l w12 W13 w14
Washing

w15 W16 w17 w18 w19 W20 w21 W22

e Circuit 2 === Circuit 1
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Inreases asset value by de- rlsklng the corroding oil cable infrastructure, associated leakages, groundwater and soil contamlnatlon

3 2 ’é'lncrease of network assetvalue”

4 Favorite solution for private landowners
Simplifying the management of private property owners, not needing to dig up their land nor leaving potential hazards in the ground.
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