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Geothermal Task Force

Mine Energy White Paper and project development process
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The Case for Mine Energy
- unlocking deployment
at scale in the UK

A mine energy white paper

Characteristics of a

Both papers can be downloaded in our website: typical mine energy
https://www.northeastlep.co.uk/key-sectors/energy/energy- project and the

for-growth/geothermal-task-force/ development process

APPENDIX TO NELEP MINE ENERGY WHITE PAPER



https://www.northeastlep.co.uk/key-sectors/energy/energy-for-growth/geothermal-task-force/

Key stages in Mine Energy Project Development

Figure 2: Key Stages in the Development of a Mine Energy Project

TYPICAL PROJECT DEVELOPMENT STAGES 1 u sl

KEY ACTIVITIES

l

Characteristics of a
typical mine energy
project and the

0
w
w
5
=
2
=]
o

l

REGULATOR

e)

cal Friend /Consultant)

development process

KEY

5. Engineering Desig wuliant (may be separate contracts for aboverbelow ground noles)

l

6. Commencial .LI“aII'. (business model development and procurement support) APPENDIX TO NELEP MINE ENERGY WHITE PAPER

7. Borahole Driller 7. Borehole Driller
8. Community Engagemant Expertise (may be in house or third party)

w
ii]
g
L
e
|
a
Z
<
o
<
n
Z
<
O
[
o

9. Commercial Dalivary Viahicke (o.0. an ESCo or similar)
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Local Enterprise Partnership

Note: There are two relevant teams at The Coal Authority with distinct and separate roles; the Innovation Team (1) and the Permissions and Licensing Team (P&L).




Characteristics of a 3.1 Stage 1 - Site Screening
typical mine energy
project and the

Stage Summary: A high level review to identify potential projects within a given area. Often this is

development process

used to inform the development of a Master Plan (as required by HNDU funding) which may
identify multiple potential projects and highlight the most viable.

APPENDIX TO NELEP MINE ENERGY WHITE PAPER

3.2 Stage 2 - Pre-Feasibility Assessment

Stage Summary: Once a preferred location has been identified, the pre-feasibility study
undertakes further, more detailed site-specific analysis to confirm its initial technical and economic
potential, to plan for the detailed Feasibility Study and to identify the most appropriate drilling or
abstraction location(s).

3.3 Stage 3 - Feasibility Study

Stage Summary: To accurately determine the technical and economic viability of a proposed mine

energy scheme via exploratory field investigations and develop a commercial business case.

North East
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Key stages of Heat Network development

Figure 1: Heat Network Development Stages
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Stage 1 -
Mine Heat
Feasibility

TYPICAL PROJECT D
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Heat Network
Feasibility —
HNDU Master
Planning

HEAT NETWORKS DE

FEASIBILITY

optionfs)  ©

Detailed technical appraisal and
economic viability assessment

Potential heat source: Industrial waste heat, River
source, mine water source

CONSIDERATION SHOULD BE GIVEN TO s i
A WATER SOURCE HEAT PUMP FROM s
| RIVER WEAR.

' SOURCES FROM LOCAL
INDUSTRY PROCESSES.

Tier Building Type
Tier 1 * Building with annual heat demand >1000 MWh/a, excluding multi-address buildings
» Local government or other public building with annual heat demand >500MWh/a
* Any planned building with annual heat demand > 500 MWh/a
+ Planned local government or other public building with annual heat demand >100MWh/a
» Publicly owned planned sites with unknown annual heat demand

Tier 2 * Local government or other public building with annual heat demand >100MWh/a & <500 MWh/a
+ Private building with annual heat demand >500MWh/a & <1000 MWh/a
+ Planned private buildings with annual heat demand >100MWh/a & <500MWh/a
+ Buildings in planning phase: privately owned with annual heat demand >100MWh/a & <500MWh/a

+ Unknown heat demand either planned private developments or existing public buildings
Tier 3 * Any building with annual heat demand <100MWh/a

+ Any Private building with annual heat demand >100MWh/a & <500MWh/a
+ Existing private buildings with unknown heat demand

Heat demand analysis:

A tiering system based on annual heat
demand, building ownership and typology
was used to refine the initial list of possible
building connections

Load Tiering
Tier 1
Tier 2
Tier 3

does ‘ Cluster of tier 1
£ and 2 buildings

TYWI U Iy
Local Enterprise Partnership



H Legend
Mine Heat e Review of site area for borehole

Feasibility — rur options
Stage 2 -
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Reviow source
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Stakeholder Yard/Botwom Yard MNo Mo Mo No
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Brass Thill Mo Mo No Mo
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Stage 2 Scope
o Detailed review of deposited abandonment plans
o Identification of potential target workings for abstraction and reinjection
boreholes;
Risks associated with identified borehole site areas;
Estimated costs for drilling abstraction and reinjection boreholes;

*Discuss with Coal Authority/ design consultant to Q,En?iy
confirm the details of scope




Mine Heat This stage includes the development of a detailed project plan for the subsequent Feasibility Study,

Feasi b”'ty - the development of a drilling specification for the pilot or exploratory boreholes, and a protocol for
Stage 2 subsequently testing of the mine water (e.g. temperature, quality, flow rates and levels).

1. Site
Screening

5 Borehole Design RevView ..o

5.1 Basis of Design (Drilling Method Statement) ...................... g
Roviow Soures 511 Casing design ... S
. 5.2  Quality Assurance and Quality Management Plan .............
' and reports
' 5.3 Pollution Prevention Plan ..............cocoooiiiiiii e
> Identty 54  Mine Gas Drilling Management Plan.................................
constraints
) 5.5 Site Waste Management and Disposal Plan.......................
akaholde 5.6 Operational Program ... CrrAcT 2
D30% R 5.7  Construction Phase Health and Safety Plan.......................
|~ el
how to size; optimum velocities for extraction/injection;
extraction pump specification; water level measurement -
devices; types of casing; grouting; flushing | —
requirements; ~
_'h e
*Discuss with Coal Author. ettt

confirm the details of scog




Heat Network : : : .
Feasibility — Typical Long list options of potential heat sources
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Heat Network  Typical Network route analysis
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Heat Network Typical Techno — Economic Modelling (TEM) output

Feasibility — .
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feasibility study NPV, IRR,
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Mine Heat
Pilot drilling

TYPICAL PROJECT DEVELOPMENT STAGES v sl
1. Site 2. Pre
' Screeninga Feasibility

» Technical
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The primary activity during this stage of development is the drilling of pilot/exploratory boreholes

and testing and monitoring of the well to determine the water quality characteristics and potential
yield (flow rate and temperature)
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Section 32(3) Water Resources Act 1991

Environment
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Town and Country Planning Act 1990
Town and Country Planning General Regulations 1992

Town and Country Planning (Development Management Procedure)
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Environment Impact Assessment (EIA) screening
Conservation area? Heritage asset? Flood risk? Tree
preservation order? Contamination of soil or ground water

Mine Heat
Pilot drilling

TYPICAL PROJECT DEVELOPMENT STAGES = il
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Figure 1: Site locati position and identified noise sensitive

Figure 15: Noise level contour at 4 m — drilling pilot hole



Packer test
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Mine Heat
Pilot drilling

TYPICAL PROJECT DEVELOPMENT STAGES v waiiie-
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Heat Network

Feasibility — Commercial structures for delivering heat networks
Detail Project

Development

HEAT NETWORKS DELIVERY UNIT (HNDU)

DETAILED PROJECT DEVELOPMENT
- Option 1: Local Option 2: 3™ party Option 3: JV
Authority Led ESCO partnership
Concession Model Local Authority Local Authority Local Authaority JV partner
| ]
: Investor — 3™ party ESCO Joint venture
DPD Lite - colfate heat loads I I
[ | | [ | |
Design Build O&M Design Build 0&M Design Build 0&M
BASELINE ACTIVITIES: Commercial i ) )
Modelling, legal structuring, financial * LAsources funding and owns scheme + The ESCO provides investment and + LA and JV partner bring their own funding
modelling, procure (USUE”_‘,I’ VI_EI SPVY ESCO} ) owns the asset and own share in ESCO at:::c-rdingly
- Combination of grant funding and loan — = Much lower risk option for LAs, don't . Board comprises LA and JV partner —
PWLB, NIC, other have to provide investment share of control, risk, reward
= LA carries majority of risk and reward * Less control (pricing, future expansion, ’
decarbonisation)
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Heat Network K “Make

operations Carbon Neutral by \

Y _ A 2030"
Feasibility Heat Network DPD - Key Drivers + *Commit o lmiing the use of carbon
i i offsets, and if used, to be as local as
Detail Project bossibler
+ Focus on council owned buildings first? "we
Develo p ment * Target NPV will lead by example, providing an advocacy
» Target IRR (hurdle rate) role to support and influence actions that
_ . Del"::;y ::mOdst-em promote cution FEduclions. AcToss OUk
HEAT NETWORKS DELIVERY UNIT (HNDU) b I LAY foidindn 2 : communities”.
3 [ c1 .c::e; Zero ] & 4
L : roon
FEASIBILITY DETAILED PROJECT DEVELOPMENT Economic/ /"~ Air quality impact 2N
Financial ;' Cabontmpadt
™ * BEIS social value costs
full DPD » "integrate social values as part of
@ B DHN —{ C2. Social Value | | day o day busness, developing
. geglrgﬁttintg ezisFtirl\)g‘ Drivers initiatives totime%rove the
Model uilding stock. Fabric environment, reduce
— first methodology? C5. Future / environmental impacts, including
*+ “Raise awareness in proofing k emission reductions”.
: ways to improve “ C3. Cost of
OPD Lite - coltite heat loads energy efficiency C4. Reliable heat heat to
o homes and. to customers
businesses, reducing ‘ J customers
consumption through
improved energy
behaviours, reducing e + Alleviate fuel poverty
. » Customer satisfaction : -
BASELINE ACTIVITIES: Commercial cost, consumption and Siips b » Fixed vs variable costs
emissions” DECING SURETDERe » Cost of heat t
Modelling, legal structuring, financial i customers RO e 0
2 AR = Fuel flexibility RS lere oot danarattan tenants vs
HIOOERS, BPOSKTS = Reliance on the grid ot el counterfactual
for import

K Phasing of network /

The Green Book (2022) - GOV.UK (www.gov.uk)
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https://www.gov.uk/government/publications/the-green-book-appraisal-and-evaluation-in-central-governent/the-green-book-2020

Characteristics of a
typical mine energy
project and the

development process

APPENDIX TO NELEP MINE ENERGY WHITE PAPER

3.1 Stage 1 - Site Screening

Stage Summary: A high level review to identify potential projects within a given area. Often this is
used to inform the development of a Master Plan (as required by HNDU funding) which may
identify multiple potential projects and highlight the most viable.

3.2 Stage 2 - Pre-Feasibility Assessment

Stage Summary: Once a preferred location has been identified, the pre-feasibility study
undertakes further, more detailed site-specific analysis to confirm its initial technical and economic
potential, to plan for the detailed Feasibility Study and to identify the most appropriate drilling or
abstraction location(s).

3.3 Stage 3 - Feasibility Study

Stage Summary: To accurately determine the technical and economic viability of a proposed mine
energy scheme via exploratory field investigations and develop a commercial business case.




Q&A
Email: bobo.ng@nelep.co.uk
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