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Important Disclaimer

This presentation has not been
independently audited or adjusted for
the presenter’s optimism bias.
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BRODIES™

The hydro landscape

Previous FIT support = unprecedented
number of small scale hydro schemes

«  Bulk of pre-accredited schemes now
completed.

*  FIT review has led to large tariff cuts

»  Current tariffs do not appear to be
supporting new schemes

« Can projects still work? Can we maintain
deployment above pre-FIT level.
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Policy Backdrop

* Energy Strategy
— hydro v hydrogen
— “local energy”
— storage

»  Manifesto Watch

- Energy Policy — Big Picture




Reduced tariff levels may not achieve hurdle rates for some investors

Who might be interested:

Institutional funds — but might need separate construction finance
and likely to need aggregation

High net worth individuals and family offices — likely to need an
Investment vehicle

Landowner — access to cheaper secured debt
Bank lenders — with the right structure
Renewable Energy Bonds?
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Grid sharing arrangements — reducing overall grid costs
Accessing existing spare capacity
New private networks with other developers
Structuring |
Control and access Issues / S
Impact on PPA and metering arrangements

”j:;.;‘?* Off-grid private wire options

ICP for contestable works -
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Communities
A ’ T AN

Shared Ownership options
Joint Venture — Community holding shares in the project vehicle
Split Ownership — Project split into two independent parts
Shared Revenue — Community buys a share of profit

Potential for increased upfront costs to put structure in place. l’g..

Community finance options §§

Business Rates Relief - Up to 100% reduction available if community has a
right to:

At least 15% of the annual profit; or
Annual profit attributable to 1MW of installed capacity (or more)
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Can we go bigger?
Were schemes artificially restricted?
Can you extend?

Co-location — storage or complementary technologies
Reduce proportionate infrastructure costs
Improve overall yields
Maximising export over constrained grid/ through downtime

Potential to access different types of revenue — ancillary services,
capacity market
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Corporate PPAs

Government PPA?

Private wire connection to local demand — community or business

Peer to Peer Energy
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Final thoughts

| am an eternal optimist

« “I ATE'NT DEAD”

+  Projects still have options to explore
« Working with communities may bring wider benefits
- Alternative revenue structures may be possible

+  What does a sustainable future look like?
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Ancillary Services Markets and Opportunities natlonalg”d
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Nick Blair — Contracts Manager, Commercial - Electricity



Contents nationalgrid

e Changing Landscape
e Technology Solutions
e QOpportunities
* NG Initiatives

e Contact Details




Changing GB Electricity Landscape nationalgrid

Wind

Installed Onshore & Offshore Capacity (MW)

Fossil

Reduction in Generation Capacity (GW)

Demand

Weather Corrected Annual Electricity (TWh)




A range of technologies contribute
to the solution nationalgrid

Embedded /

Inter- Distributed
connectors Generation

Energy Storage

Demand
Side

Response FIeXIbI|ItV

Sync.
Generation

Async.
Generation




What is the hydro perspective? nationalgrid

Potential Benefits

Energy Cost
Energy Cost (wholesale)
(wholesale)

Cost of Energy Bill

Non-
Non- Commodity
Commodity Costs

Costs 9

2016 2020




What are the opportunities? nationalgrid

Triad Avoidance
Wholesale/Energy Wholesale/Energy Market
Red Zone Management

Balancing

Firm Frequency Response (FFR)/Bridging Short Term Operating Reserve
Enhanced Frequency Response (EFR) Demand Turn-up (DTU)
FCDM Fast Reserve

Local DNO trials ongoing
Capacity Mechanism
Capacity

Department for
. Business, Energy
Capacity Market & Industrial Strategy

Transitional Arrangements



Driving Growth: Power Responsive nationalgrid

Incremental
Improvements

power
responsive

Customer Engagement: Raising Awareness & Clarity
Increasing Confidence in Flexibility Improving Market
Information

Evolution of Flexibility Markets Simplifying Services

“Evolution” not
“Revolution”




nationalgrid

Flexibility Programme (Future Role of SO)

Yesterday Future System - increased interactions

* Key outcome: Contributes to the

a AL = creation of markets which allow all

l\yl - ‘ @t‘@ = 2\ participants to effectively purchase
ﬂ 7/ S what they need at minimum cost and

ﬁ ™ ﬁ deliver social welfare equilibrium

\%

!

: Shared Structural
Irg?()r\rlri];g(r)]n services market
HEWIE] change




Contacts nationalgrid

e Power Responsive Programme:
www.powerresponsive.com

LinkedIn:
Power Responsive

For National Grid service opportunities:
commercial.operation@nationalgrid.com
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TLMs = P350 impact
Embedded benefits
NGET wider review
Ofgem TCR / CCG

ENA TSO/DSO workstream




Grid issues Xero

ENERGY

Usual sorts of But also a few new
ISSues... ones...

e Capacity!! Where Is it?  Co-location

* Queue management e Capacity sharing

 Grid costs * DSOs

e Underwriting e Flexibility market

* Programme * Behind the meter

e Grid costs (again). » Micro grids

* Technical req's



The marketplace Xero

ENERGY

» Balancing and ancillary services only part

of the picture. Ancillary Services

» Market for new energy projects will be
based on a cord of 3 strands

Ancillary Services /
System Services

Capacity Payments
e Energy

» Capacity
* Flexibility

Capacity Payments

e Current system — the energy market
dominates.

Energy Payments

Today Tomorrow

Energy Payments

 Case for future investment are likely to
be more balanced across all three.

Sources — Eirgrid
36



TNUOS Xero

ENERGY

Wider Tariffs for an Intermittent 40% Generator (£/kW)

.

15.00 What
about

1000 2022 +7

5,00 XE long
term

000 - forecast
out to

2040

m England & Wales average
1000

2017/18 2018/19 2019/20 2020/21 2021/22
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GDUOS

Average UoS

. for 10MW

DNO region

generator

(£/yr)
South West 4,546.97
South Wales 3,679.72
West Midlands 3,538.42
Eastern Power Network 2,872.44
London Power Network 1,664.99
Southern Power Network 2,138.57
Electricity Northwest 12,212.89
SP Manweb 8,620.89
SP Distribution 46,789.96
Southern Electricity Power Distribution 4,734.90
Scottish Hydro Electricity Power Distribution 12,120.36
Northeast 9,558.51
Yorkshire 8,902.39

East Midlands

3,522.45

38
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Average TLMs Xero

ENERGY

Average TLM (01Junl5 - 31May16)

1.00 -
059 -
098 -
B AUTUMN
Eug? .
- W SPRING
095 - ®m SUMMER
WINTER
095 -
094 - \
Task 1 Task 2 Task 1 Task 2 \ Task 34 /TaskSEl
Current |{Baseline)| (exclIC) Current ||Baseline)| (exclIC) \HVDC #1)iHVDC £2)
method method
Morth Sc South Scotland
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Load flow modelling results

0.04

0.03

0.02

0.01

TLF
!

-0.01

-0.02

-0.03

-0.04

Xero

ENERGY

Calculated TLF values, Task 3A (01Junl5 - 31Marle)

AUTUMMN

B Morth Scotland
W ¥ orkshire

M South Eastern
W Eastern

Southern

SPRING

M South Scotland
W North Westemn
M East Midlands

South Western

London
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SUMPMER WINTER

B Northern
W Scuth Wales
B Merseyside and Naorth Wales

Midlands



Calculated impact -results Xero

ENERGY

Volumes netted from Transmission connected hydro (01Junl5 - 31Mayl6)

Morth Scotland (Hydrao)

Current method Task 1 (Baseline) Task 2 (excl IC) Task 3A (HVDC #1) | Task 3B (HVDC#2)
140 TOTAL
190 113 113 B WINTER
105
B SUMMER
100
H SPRING
g 80
9 m AUTUMN
m —
a0 - 33
20 A .
D -

1.00% 3.67% 3.68%

3.01%
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EFmbedded benefits Xero

ENERGY

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
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EFmbedded benefits Xero

ENERGY

’m

2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
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Charging interdependencies Xero

ENERGY

What is included in Offshore local
BSUoS charges

DSO balancing costs Relechmulemoring Fa i ating H_H

Alternatives to GSPs elective metering
tnad

avaidance P

E8g benefit D connected
(Gs and increase chance of
exporing G5Ps

Linkages here will )
drive efficient use of Increases complexity of

the whole system balancing —lack of
information for DSO

. Prevent triad impact on
G:D (Generation [vulnerable) domestic
Demand) Split customers

: Increases Triad
How is BSUoS avoidance value Increases Triad

charged Reduced EBs likely ost
to increase Gen

Harmonisation of T&D
UcS charging
arrangements

Review coverage of High triad cost Demand TNUoS

EOITE 0 e embedded benefits increases EBs (including Triad)

Incentivise efficient
use of storage

EEBs limit sunk
cost recavery Sunk costs recovered via
from smaller G Triad - Demand

Can BiM siorage
remove some
T&D charges?

Bth alsa limits
sunk cost recovery

Treatment of sunk Part of the sunk casts are Locational charging
n costs of transmission recovered through for generation
Further stranding investment lacational element
-

of T investment

Aligning T&D ) . Opportunity for short
treatment of storage . i AY Interconnectars have Socialisation of term signal?
similar physical Helps ensure constraints

properties - G and D ~ that sunk costs Costreflective lecational
of investments signal means new Gen sites . -
Greater clarity are recoverable ) / in most costefficient place  LOCAoNAl Transmission
Treatment of on how sunk Limits role of losses ncrease prce

single user signal

Interconnectors costs will be

Treatment of new

Behaviour

Market and Tariff recovered . t of
forecasts thraugh driven by pre- ransmission Zonal |
Options for . tion investment onal foss
Forecast accuracy hanai certainty in U itment P implications [CMA]
reducesneed for fixed  © 00 charging SET COmIMIEMER arrangements
NG incentive charges ~a Firminon-firm offer diferences
appartunity Add create imperfect price signals on
s . whers to site _ - _ .
RIOT2 implications complexity to Longer term certainty Linkages exist for illustrative
on l:ha.pr in overall pot in charging Harmonisation of purposes and others may
e TECOVEry T&D connection exist

forecasts

arrangements

Source: NGET
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Targeted charging review Xero

ENERGY

« Significant code review — cross code issues

* How do we charge fairly for the system going forward?

« Demand residual charges — charging per kWh (what about microgen?)
» Charging for storage (double charging issues, etc)

 Triad avoidance activity — system still fit for purpose? Already minded-to
decision made for exporters, what about simply avoidance activity?

» Negative generation residual.

49
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What is a DSO (and why should | care?) Xero

ENERGY

“To consider the charging requirements of an enduring electricity transmission/distribution
system, whose purpose is to facilitate a market place between producers and consumers.
Consequently, understanding the drivers of cost and benefits in delivering those requirements. The
overall aim is to develop the appropriate whole-system price signals for the TSO-DSO transition.”

DNO

Build and maintain a
network to

accommodate all ‘
generation and

c!emand, all of the DSO

time.

Use ICT to deliver an optimised network.
o Actively manage power flows.

Regional constraint management.

Broker balancing and ancillary services

Coordinate with SO

Become a platform to provide visibility of network
congestion to facilitate optimal DG/DSR activity

51

e Faster
connections
e Cheaper
connections
* Lower use of
system costs
* New market




Flexibility market Xero

ENERGY

DSO / SO PROCUREMENT MARKET SIGNALS AND RESPONSIBILITIES IN
MECHANISM ARRANGEMENTS SYSTEM OPERATION
50 and DSO procure Market pa rth':lpfmts . Either SD. enhan;ed .
respond to locational involvement in distribution

responses through local

o e . market signhals network operation, retaining
units, linked to national .
. R (eg energy prices and frequency management
balancing mechanism . AT
charging) responsibility

1 LI Fr e
LOCAL UNIT PTA?ESERL !‘ _@_ T _$ _i
ZRN e

Distributed providers (incl. DSOs and SO / TOs input Or enhanced DSO management of
aggregators and community locational network system parameters and possibly
energy providers) submit bids restrictions or the value of transmission constraints within a
/ offers for adjusting output or local flexibility or congestion region, potentially including joint
services frequency management

Source: Ofgem
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Level the playing field?? Xero

ENERGY

Options for Increasing Commonality of Approach in T&D Charging

Option 1 Align T connection boundary with D — deeper T boundary

* Unlikely to have major impact on removing distortions?
» Significant implementation issues

Option 2 Align D connection boundary with T — shallower D boundary

* Unlikely to have major impact on removing distortions?
» Significant implementation issues

Option 3 Agree common cost drivers / scenarios for cost modelling

* Harmonisation of diverse cost drivers essential for development of whole
system approach?

Option 4 Harmonise modelling approaches
* Questionable benefits
Option 5 Harmonisation of residual charges / scaling approaches

» Focus of Targeted Charging Review

53



Charging overview Xero

ENERGY

Costs for getting connected at distribution are very different to
transmission — different philosophical approaches to charging.

Transmission (shallow charging boundary)

The network owner brings the system to your project.

Only pay capital costs for assets specifically for your project

\\ The rest of the network investment is recovered through use of system charges.

Distribution (less shallow charging boundary)

Pay all capital costs to extend the network. “ | " -

Pay share of capital costs to reinforce the network.

Use of system charges to recover operating/asset renewal costs.

54



Charging overview

Costs aren't
like-for-like

Application fees

Capital costs Connection Charges*
(and other pre-connection One Off Works
costs) Underwriting

TNUoS

BSUoS

Operational costs

Transmission losses

55

Connection Charges*

None (soon)

Connection costs
Reinforcement costs
Transmission pass-through

GDUoS
Embedded benefits
LLFs



Xero

ENERGY

Return on Regulatory Equity (real, post-tax)

14% Current View of RoRE —

12% A _ Opening Position
1QI Ex-ante Reward/Penalty -

10% - — Cost of Equity = 7.0%

= Performance +ive -ive
Tax Allowance Retained Within Deadband

6% Contributions, Fines & Redress
TIRG Revenue

4% 4 Timely Connections Incentive
Reliability Incentive - -

2% - SF6 Emissions Incentive - -
Stakeholder Satisfaction Incentive - -

0% Totex Incentive Mechanism - -
Performance for National Grid in their SO Role

-2% - System Operator Totex Incentive [

NGET NGET (exc. SO) SHE-T SPTL Mechanism and Performance Incentives
RoRE 9.75% 9.36% 11.53% 9.83%
Reg. Equity 3930 3883 876 830
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Let’s discuss!

Marc Smeed MSc MEng CEng MIET
Xero Energy Limited

T: +44 (0)141 221 8556
marc.smeed@xeroenergy.co.uk

Registered as No. SC313697 in Scotland at 60 Elliot Street,
Glasgow G3 8DZ
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From FIT degression to the 2017
Revaluation of business rates....

...the good news just keeps on coming!



Pessimism warning!

Kenny Hunter Sarah-Jane McArthur



MEG Renewables — hydro scheme developers

Merk Hydro

e 1ImW run of river scheme with storage at
Loch Fyne, in conjunction with CRF and Here
We Are. Commissioned August 2015 3

Farr Hydro - s ST
~  FarrHydro™
*  500kW run of river scheme on FCS land south \ £ penin =%
of Inverness. Commissioned December 2015 Merk Hydro~ -
Glenkiln Hydro AU,
Glenkiln Hydro —=

. 500kW run of river scheme at Lamlash, Isle of ,
Arran. Commissioned July 2016 ot -~ QY

MEG Hydro Services — O & M support for hydro

Technical

* servicing, pigging, remote monitoring
Commercial

e performance reporting, revenue maximisation
Optimisation

* scheme enhancement, downtime limitation




Small-scale hydro; a recent phenomenon

Average annual number of schemes commissioned
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e Schemes built in 1950’s and 1960’s averaging 1.5 MW
e ROC schemes from 2000 to 2010 typically 900 kw

* FIT schemes after 2010 concentrated around 500 kW
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Feed in Tariffs have been good for hydro..

B | |

Small-scale hydro new capacity commissioned (mw)

2008

2009 2010 2011 2012 2013 2014

C. 410 operational small-scale hydro schemes in Scotland
70% constructed during FITs era

50% of <5MW schemes less than 3 years old

2015

2016
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......but hydro is now at the cliff edge

Small-scale hydro commissioned (mw)

51.5
36.95
10 10 9.6 13.3 -
5 5.6 I I 5
_ = 0B B B B BB -

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Last of the schemes pre-accredited before the big degression hit of
late 2015 being built out in 2017

Construction now polarised between <100 kW and >1 MW



FIT Generation Tariffs 2010 - 2018

£0.250

£0.200 \\
£0.150 m

/ — 100 kW
—— 500 kW
£0.100 L MW
£0.050
E_ T T T T T T T T

Jan-10 Jan-11 Jan-12 Jan-13 Jan-14 Jan-15 Jan-16 Jan-17 Jan-13

e Chart shows tariffs at commissioning date
e Assumes pre-accreditation utilised

* FITs set to be withdrawn in March 2019




CAR licence applications peaked in 2013

Total

Years ~ Quarters ~ Datereceived =

e 2-3 year lead time from CAR application to commissioning

e Little prospect of development revival this side of 2020



A 50 year view of hydro in Scotland?

New hydro capacity commissioned (<5MW)

No subsidy

ROCs

NFFO

No subsidy
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How much political will to stop this happening — Holyrood/Westminster?

Will 2030 targets make a difference?



So how is the future looking?

..........
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A shift of focusto O & M

Minimising outlays/maximising revenues
— Fixed/unavoidable costs
— Variable/optional costs
— New/rising costs

The risk of false economies

The stance of lenders and insurers

How much to budget?



Business Rates — our latest big issue

Prior to April 2016 — not a huge problem, thanks to 100% relief
April 2016 — rates relief for small-scale renewables withdrawn

December 2016 — draft revaluations published; average increases of 150-200% for
small hydro

Jan- Mar 2017 — BHA/Alba/SR engagement with Scottish Government, resulting in
hydro up to 1MW being included in 2017/18 transitional relief scheme

April 2017 — Final values confirmed; appeals process opens

April-June 2017 — further engagement with Assessors and Scottish Government
to seek revision to methodology utilised for 2017 Revaluation, or some other form
of permanent fix



Why are the 2017 Rateable Values so high?

Plant & Machinery Order

— 90%+ of typical hydro scheme deemed to be rateable

‘Need’ to resort to Receipts and Expenditure method of valuation
— Absence of acceptable rental evidence

From turnover to rateable value
— Turnover
— Less allowance for opex costs (c. £150k per MW)

— Less tenant’s depreciation (45% x 3.3% x capital cost of scheme)
— Divisible Balance

— Less tenant’s share (39.81% of divisible balance)

— Landlord’s share (rent + rates)

— Rateable value (= landlord’s share x 67.6%)



Avenues being pursued; outcomes sought

e Multi-track approach
— Scottish Government/Assessors
— Barclay Review
— Appeal to Lands Tribunal

e Key strands to our case
— Hydro RV versus Wind RVs
— Negative cash flow
— Risk of debt default — local impact

e Qutcomes sought
— Revision to Plant & Machinery Order
— Parity with other renewable energy categories, notably wind
— Rateable Values to reflect actual rental levels
— RVs not to exceed 10% of turnover



The future may not be bright....but it is orange




Thank You

Kenny Hunter
MEG Hydro Services

ken@meg-renewables.co.uk

07917 771003
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GILKES

Gilkes Export Experience

Gareth McMann
Hydro Sales Engineer




Obijectives

Introduction to Gilkes
Gilkes export experience
Case studies

Challenges faced with export




British Manufacturer based in Kendal, Lake District, UK
Company founded 1853
Royal Warrant Holders

Turgo Turbine designed by Eric Crewdson in 1919




Gilkes Today

e Still family run business (over 160 years) |
e QOver 6800 turbines worldwide
 Exporting to over 80 Countries
e Offices in UK, USA & Japan

e 200+ Employees

e £40m Turnover

e 50% Export



Gained Masters in Sustainable Engineering from Lancaster

University in 2011
Joined Gilkes in 2011 as a Hydro Sales Engineer
Focused on the UK market for 5 years

Moved to support International sales team 12 months ago




Gilkes Around The World

GILKES
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Africa

— Kenya

— Tanzania
— Zimbabwe
— Malawi

South east Asia
— Malaysia
USA

South America

Turkey

Active Markets




GILKES

Case Study 1

Long Banga — Sarawak, Malaysia
e 2 x160kW Twin Jet Turgo turbines
e Rural electrification project

e Mini grid network
e Second stage project underway

......




Dereici HEPP — Turkey

Case Study 2

7MW 5 Jet Vertical Pelton
Privately funded developer
Turbine package supplied by Gilkes




Joint Venture between Gilbert Gilkes & Gordon and Marbeyaz

Makina Sanayi A.S. — Part of the Yapitek Group.
Turbine engineering and design undertaken by GGG.
Purchasing and manufacture undertaken Marbeyaz.

Achieve 100% domestic production in Turkey

— Access increased Feed in Tariff from Turkish Government.




Challenges Faced With Export

* Location

e Local cultures/language/time.

e Security

* Finance

* Procurement rules

e Regulation — abstraction, grid connection etc.
e Shipping and transport

e Site conditions

e Access to materials & labour

e Local support



Rewards of Export

 Travel

e Higher value projects

* Providing power to rural communities
 Provide employment to local work force

 Promoting British export




L

Thank You
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SENIOR EXPORT FINANCE MANAGER
UK EXPORT FINANCE




UK Export '

Finance

Government Support to UK Exporters
SR Hydro Conference, June 6" Perth

Developing for our customers

y 4




A% UK Export Finance

Objectives

— How we support UK exporters and how we assist
overseas buyers of UK capital goods/services

— How to contact us

y -



A% UK Export Finance

Who we are in UK

UK Export Finance is the UK’s export credit agency formally
the Export Credits Guarantee Department

We complement the private market by providing government
assistance to UK exporters and investors, in the form of
Insurance policies and also guarantees on bank loans,
performance bonds & confirmed Letters of Credit

Provide Political Risk Insurance on overseas investments

y -



A% UK Export Finance

Supporting UK Exporters

Deals done on bank guarantees such as bonds & working
capital (no lower limit

For Export credit insurance Min premium £250, no lower limit)
We cover all sectors, goods & services

Minimum UK content of 20%

UK Treasury Guarantee




A% UK Export Finance

Export insurance policy (EXIP)

Insures exporter against risk of not being paid or of not being
able to recover costs of performing export contract due to
specified events

All sectors and up to 95% cover, No minimum contract value!
Can be introduced by a qualified credit insurance broker

Not for EU / rich OECD markets below 2 year risk horizon
Not whole turnover cover

It is conditional cover, so the terms of the policy must be met
to have a valid claim

Exporter completes application form and sends to UKEF

y



K Export

Case study: Export Credit Insurance

Finance

» BuroHappold Engineering provides integrated

design, planning, project management and
consultancy services for all aspects of building
development, infrastructure and the
environment.

The business was offered a consultancy
contract worth in excess of $100,000 in
Lesotho, a market which was new to the firm
and perceived to be comparatively risky.

» When Buro Happold could not find cover in

the private sector, UKEF was able to provide
reassurance in the form of export insurance,
helping the company protect itself from any
risk of non-payment.

“Given how well single-project export insurance
cover worked for us, | can foresee further use of
it. There are plenty of untapped markets in Africa
where we can explore new projects.”

-- Adrian McCarthy, Credit Manager, Buro
Happold Engineering



A% UK Export Finance

Contract Bond Support Scheme

Where a participating bank issues a contract bond (or indemnifies another

bank issuing the bond) for UK export contract

For advance payment, progress payment and all other performance bonds

we normally guarantee up to 80% of the bond

Exporter and Bank complete application form and submit to UKEF along
with:
— Last 3 years accounts

y -



A% UK Export Finance

Bond Case Study — BiFab Engineering

BiFab recently won a major contract +£100M with Dutch EPC contractor SHL to
supply fabrication work for the Beatrice Offshore Wind Farm. The buyer required
performance and warranty bonds from BiFab’s bank which due to the size of the

bonds required additional security

John Robertson, Managing Director at Burntlsland Fabrications, said:

This contract gave us a valuable opportunity to be part of a major renewable
energy infrastructure project, as well as a significant boost to our revenue at a
difficult time due to the low level of activity within the oil and gas sector. Working

with UK Export Finance meant that we were able to realise this opportunity.

y -



¥ UK Export Finance

Export Working Capital Scheme

We provide guarantees to banks to cover the credit risks associated with
export working capital facilities in respect of specific export contracts.
UKEF formally guarantees up to 80% of risk

Useful where a UK exporter wins an overseas contract that is higher in

value than is typical, or succeeds in winning more overseas contracts than

it has done before.

Last 3 years accounts,, cash flow forecast and/or trade cycle details

Max term loan is 2 years, working capital facility to contract value is max

75%



S

UK Export Working Capital & Bond Case Study

Finance

» Oll &Sgas equipment provider PCT Group won a US $5 million contract
with Samsung Heavy Industries

» UKEF provided guarantees to its bank for performance and warranty
bonds. UKEF also guaranteed a working capital loan from PCT’s bank

> Thde support helped PCT unlock the cash flow it needed to fulfil the
order

“UKEF’s support was invaluable, helping us make sure we had the
resources to benefit fuI_It){]from the significant business win.... I'd
recommend working with them to any company looking to realise
opportunities abroad.”

-- Brian Lemond, Director, PCT Group




A% UK Export Finance

Buyer/Supplier Credit, Direct Lending Facilities
UKEF provides a guarantee to Bank that makes a loan to an overseas
buyer for capital goods and/or capital services

Value of export contract on buyer credit facility is min £5M and covers
capital goods and services

Value of export contract on supplier credit facility is min £250K and covers
capital goods and services. UKEF may cover up to 85% of contract value

We can also look at providing guarantees under Bills of Exchange and
Promissory notes

Exporter makes application to UKEF

Direct Lending is where we give loan to buyer who then repays UKEF

y -



A% UK Export Finance

Buyer Credit Case Studies

UKEF approached by Forum Energy Technologies & we supported their
Nigerian buyer Marine Platforms Ltd with a buyer credit facility worth

£14.1M, allowing the exporter to secure the contract & deliver equipment

UKEF provided $870M buyer credit to the $19bn Sadara Petrochemical

project in Saudi, supporting Foster Wheeler, Fluor & Jacobs

UKEF helped Carillion win $110M contract in Dubai to build World Trade

y -

Centre, Hotel & Offices under our direct lending facility.



| ?Xﬁi UK Export Finance

Jon Boyce (07990 887852)
jon.Boyce@ukexportfinance.gov.uk

Carol Harvey (07817 830833)
carol.harvey@ukexportfinance.gov.uk
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Overseas Regional Markets

Europe Americas ' Africa

Mostly mature USA and Canada China is the Many fast growing
market with many have mature market leader. economies with
of the global markets with Opportunities in low penetration of
leaders in the growth of large India, Pakistan, electricity supplies
industry. Pockets scale in Brazil. Vietnam, e.g. Nigeria,
of opportunity for Small scale Cambodia and Malawi and
small scale opportunities across South East Ethiopia
across LAC area Asia

PS4 SCOTTISH

DEVELOPMENT INTERNATIONAL




Untapped potential
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Hydro Potential

Africa has
developed its
potential hydro
resources the least
of the global
regions

Asia, with the

largest potential,

along with Latin

America have not

reached the same
development stage

as Europe or North
America .

PS4 SCOTTISH
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Planned Projects out to 2030

® Dams under construction
® Dams planned

4 SCOTTISH

DEVELOPMENT INTERNATIONAL



Project Breakdown

1600 6GW of small scale
1400 | 1388 B Number of future hydro in the pipeline on
1290 hydropower dams a global basis (2015
1200 | B Total GW figure)
3 1000 | 52GW of medium scale
£ projects
< 800 }
These numbers will
600 f continue to grow while
the larger scale projects
400 ¢ will continue to come up
against an increasing
200 r trend of social and
p 6 environmental

1-10 >10-100 >100-1000 >1000 (F:’L‘?Isesures €.g-asin
I
Capacity distribution (MW)

PS4 SCOTTISH

DEVELOPMENT INTERNATIONAL



Example Market

34 Province 253 willion Population
: l N DO N ESlA Capital : Jakarta 4th most populous country on earth

13,500 islands

48.7m people

without electricity

> 9 g e =
- ¥

-

< >
3,181 Miles
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Indonesia

Climate — includes tropical
rainforest and monsoon

type.

Rainfall in Indonesia is
plentiful, particularly in west
Sumatra, northwest
Kalimantan, west Java, and
western New Guinea.

Many of the larger islands
are mountainous offering
opportunity for hydro
development

PS4 SCOTTISH

DEVELOPMENT INTERNATIONAL



Indonesia — Government Support

The National Electricity Plan has a target of 25%0

from renewables by 2025 to be delivered by state # | N DO N ES'A

utility PT Perusahaan Listrik Negara (PLN)

Government has calculated that investment of
US$18Bn in hydro power is required to achieve this
target.

Latest allocation to hydro under the tender process
for IPPs is 6.7GW with a further 2.1GW to be
delivered by PLN by 2025.

Feed-in Tariff — PLN is mandated to take any
renewable power at a fixed rate but in Feb 2017 this
was capped at 85%b of the local rate if this is above
the national average. In many areas this is at
US$0.10/kwh or above

P54 SCOTTISH

DEVELOPMENT INTERNATIONAL




SDI Support

Stavanger
« Copenhagen
Glasgow (HO]e « Moscow
London « ,=Dii f
Calgary = Toronto N aris *Eru:; :llfw
San J Chicago s ‘-Hﬂas:crnnk Saful
nJose s ew Yor iiing =
New Dethi 2°ing * Tokyo
= Houston Dubai * = Shanghai
Saudi Arabias * Shenzhen s, = Taipel
Mumbai =
Hyderabad Hong Kong
Ghana »
* Singapore
Rio de :Ianuiru
= Sydney

* 5Dl overseas offices or locations with representation
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SDI Support

Practical, tailored services to new or existing exporters based in
Scotland =~ =+

e L]

3‘ ,,-:"} » . Guidance on the best routes to international markets
= . ._ e

=~

e

«* Access to international market opportunities research
.,

3 is_fén‘ce_ with shaping you.r international strategy

= =, e
. S

Facilitate conng tions and business relationships with partners
" B Ly = : .‘
Global networkin.}?s"u port ~ .

One-to-one international trade adviser support’

Access to.events, trade missions and webinars =

11| Hydro Power| 2017
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SDI Support

International Market Research - 0800 019 1953
Companies based in Scotland get free access to reports on:

ExportSawy

Competitor insight
*Global market intelligence

*Credit rating checks Vit
*Industry trends and forecasts Depertment for

«Consumer demographics intemational Trade

*Supplier databases http://www.exportsavvy.co.u

k

International Strateqy Workshop
This workshop delivered through SDI designed to help individual
businesses draw up a coherent international strategy and associated

action plan.

International Manager for Hire
Funding for a highly qualified business professional with extensive

international
expertise to work for the company for up to 12 months. Eligible activities

include market assessment, product customisation and setting up internal
systems to deal with international markets.

PS4 SCOTTISH

DEVELOPMENT INTERNATIONAL
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ADDING VALUE TO HYDRO AND PUMPED STORAGE
IN A FLEXIBLE ENERGY SYSTEM

CHAIR:
HANNAH SMITH
SCOTTISH RENEWABLES




STEPHEN MCINALLY
BUSINESS DEVELOPMENT TEAM MANAGER
SMARTESTENERGY




Innovative PPA structures

Stephen Mcinally,
Business Development Manager

6t" June 2017
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smartestenergy



Contents

> Introduction to SmartestEnergy

> Hydro in Scotland

> Transition to a New Energy Market
> Current Challenges

> Power Purchase Agreements (PPAS)
Fully Fixed

Flexi-base

ManagedPPA

>
>
>
> Seasonal Time of Day Structures (STOD)



SmartestEnergy — a next gen

> 17% of independent distributed
renewable generation

> 2.6 GW portfolio with 430

customers and 571 sites across
England, Scotland and Wales

> 59 MW hydro portfolio with 108
customers and 124 sites

* Figures updated April 2017
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Energy entrepreneurs are at the forefront of the transition

\%

6,400 renewable projects across GB with a combined capacity of 12.75GW

\%

2,615MW independent renewable capacity in Scotland

> Scotland is the main contributor to GB’s independent hydro capacity
> 281 Scottish hydro projects with a total capacity of 150.5MW
> Independent hydro capacity in Scotland has increased 18-fold from

7.9MW in 2012
Independent hydro projects commissioning from
Wales England 2012 to 2016
25 MW 29 MW 160 - 150.5
140 4
120 - 106.2
_ 4.0
. 100 0.9
= %
6,:} -
4,:} -
20 A 7.2
Scotland o - .
2013 2014 2015 2016

150 MW 2012



The transition to a new energy system is happening now

Ambitious targets
set for 2030

Scotland’s draft energy
strategy outlines targets
for renewables to supply
half of Scotland’s entire
energy needs by 2030

v

+ -

Growth of
battery storage

Rapid growth of battery
storage to help balance
supply and demand -
578MW by 2020*

7

Demand response
plays a vital role

Increased flexibility
with DSR capacity set to
rise to 5.7GW by 2026 -
Future Energy Scenarios
Report

*Energy Entrepreneurs Report 2017, SmartestEnergy



65.00 -

A perfect storm of challenges

New
Embedcded Benefits?
Benefits?

Wholesale
__ Power Price
|

Renewable
Subsidy

) P o (;9‘; &P s P
Wholesale energy prices Cuts to Feed-in Tariff Potential changes to
increasingly volatile and the demise of ROCs embedded benefits

Commitment to the sector remains high and generators are
actively seeking to maximise existing revenue streams ...



2. Flexibility to sell your
power in multiple

1. Framework structure
for multiple price fixes

hedges to suit your risk
strategy

over a long contract
period

;. ........................ Route to market Optlons ......................... é

4. Take advantage of

3. Outsource the new contract

selling of your power

. structures emerging
to trading experts

(i.,e. Corporate PPAS)




Engage in the PPA
market to maximise

revenues




Thank you

Stephen Mclnally
Business Development Manager,
SmartestEnergy

_OD_

smartestenergy

Sourcing energy for
a sustainable future
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SR Hydro Conference 2017

Euan Norrington
Lead Commercial Contract
Manager

Scottish & Southern
Electricity Networks



Who Can Add Value to Hydro and Pumped
Storage in a Flexible Energy System?

Making the right choices when applying for a connection

e Heatmaps
e Contract Manager
e Online resources




Making the right choices with Hydro and Storage

Check our generation and demand
Heat-map tools

Speak to our Contract Manager for
that area

Use the online resources and guides
available on Storage

S_cattish & Southern

clectncity Networks




Heat-maps
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Distribution Status: Voltage (k¥):
Constralned 131/33 A

Gnd Suppty Point information in detail

Loeation (Lat, Lang): 56330761, -3.204071

Minlmum Load (MW): 1268
Maximum Load (MW): 53.84

Contracted Generation (MVA): 106,64

Transmission Works:

Fault Level (kd): 17.50

Transfermer Nameplate Rating (MVA): 60.00
Reverse Powerflow Capacity (%):

Consortia Count:

trm(hw Suhstatlm 152KV busbar and swnchgea( reconfiguration, install two new 152/53kV 120MVA gnd transtormer umnits.

C

Dlﬂrlbutlon Warks: Abemnethy - Bridge of Eam 33kV Circuit - Increase Capacity

Ptk P Completi

Contracted Generators

v
Quoted jobs v
Contracted Generators A

Project Name: Abernethy Project 01
Technology Type: Wind
State: Connected

Project Name: Abemethy Project 02
Technology Type: BioGas
State: Connected

Project Name: Abernethy Project 03
Technology Type: Wind
State: Connected

Project Name: Abernethy Project 04
Technology Type: Hydro
State: Connected

Project Name: Abernethy Project 05
Technology Type: Hydro
State: Connected

Project Name: Abernethy Project 06
Technology Type: Other
State: Connected

Voltage(kV): 33kV
Connection date: Connected
Contracted capacity(MVA): 9.949

Voltage(kV): 33kV
Connection date: Connected
Contracted capacity(MVA): 4

Voltage(kV): 11kV
Connection date: Connected
Contracted capacity(MVA): 045

Voltage(kV): 11kV

Connection date: Connected
Contracted capacity(MVA): 0434
Voltage(kV): 11kV

Connection date: Connected
Contracted capacity(MVA): 0.297

Voltage(kV): LV
Connection date: Connected
Contracted capacity(MVA): 0.237




Speak to our local Contract Manager

Euan Andy
Commercial Contract Team Norrington gy Cmiey
\ f/ Responsible for.
Email: Western Isles, Community
) Projects and Email
AT oo U Disibuton cL::agr;cﬁons andy.crumiey@sse.com
Telephone: Mobile: U Mobile
. 728 1580 07469 411748 01738516886 07810 858123
Lead Commercial Contract Manager Commercial Contract Manager
Gavin Mark
MacKintosh t Westwood i 2
Responsible for: ) .
> Email: Responsible for: Email:
. . . g'i:i:yms Adints gavin.mackintosh@sse.com South Caledonia markwestwood@sse.com
Telephone: Mobile: Telephone: Mobile:
. 01738 456478 07810 858976 01738 516578 07342 026407
Commerc ract Manager Com age
Gary ®) Lenka
Simpson - Nejedla
Responsible for: Email: Telephone: :
North Caledonia & gary simpson@sse.com 01738 512141 lenkanejedla@sse.com
Shetland Telephone:
ommercial Contract Manage Commercial Contract Administrator

Scottish & Southern
Electricity Networks




North Regional Model

|
i\ ,&‘ Shetland Islands

Highlands and Islands

Head of Region -
Colin Pirie - 07767 852305 ;
Highlands

Connection Delivery Manager -
George MacDonald - 07767 852803 and Islands
Customer Relationship Manager -
Pamela Harvey — 07469411432

Customer Connection Manager -
lan Jessiman - 07469 411438

W

L 4

Lerwick

Shetland Islands and North East Scotland — North
Caledonia

North
Calendonia

Head of Region -
Neil Wilson - 07767 852350

Connection Delivery Manager -
Alan Bowie - 07810 858763

Customer Relationship Manager -
Shona Horn - 07500 912566

Customer Connection Manager -
lan Jessiman - 07469 411438

South
Calendonia

South Caledonia

Head of Region -
Graeme Stewart - 07825 843868

Connection Delivery Manager -

Scottish and Southern Electricity Networks regional model North
Director of O.perat|ons - Dale Cargill _ Traci Kidd - 07767 852057

Contact details - 97767 852899 dale.cargill@sse.com Customer Relationship Manager - |
Head of Connections - Barry Will David Morrissey — 07767 852093

Contact details - 07767 852098 barry.will@sse.com Customer Connection Manager - l
Asante Mtalimanja - 07979 854433



Online Resources

0

Electricity Storage

IET storage guide

Energy Storage - Towards a Commercial Model 2nd edition

Guide to connecting electricity storage guide for communities and
independent developers
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When you are ready to apply for a

connection

Provide as much information as possible on the intended use and mode of
operation for your storage project

Storage applications currently follow the ‘DG application process’, however
there are currently plans underway to finalise a specific process for storage

Be clear in your application whether your storage project will be ‘new’, or
whether it is being paired with an existing connection

Where you are pairing with an existing connection, we will need to consider
whether the request is a ‘material change’

The Active Power, Reactive Power and Apparent Power characteristics are
very important when completing your ENA application form for storage

Introduction of new milestones specific to storage technology:
-SO contract award such as EFR

Scottish & Southern

Electricity Networks




Flexible Connections

e As part of our connections improvement plan for 2017, we have
committed to make it possible for you to request a ‘Flexible
Connection’ for your connection.




Pre-application Requirements

Currently only applicable to generation connections

Should hold a Standard Quotation that is within its validity period
(which is 90 days after the Quotation is issued)

Thermal constraints only

Can find out more about what flexible options may be available by
following this link

https://www.ssen.co.uk/AlternativeGenerationConnections/

Scottish & Southern

Electricity Networks



https://www.ssen.co.uk/AlternativeGenerationConnections/

Pre-application Consultation Process

Our appointed Commercial
Contract Manager will host a
meeting between yourselfand a
rep from our Active Solutionsteam
to discuss what flexible connection
options may be available.

Commercial
Contract
Manager

_ — —=

Scottish & Southern
Electricity Networks




Further considerations.....

Your ‘gueue position’ can be maintained between traditional and flexible if going from
one to the other

We will provide you with data in order for you to determine if the level of curtailment
is acceptable

A flexible generation connection offer will provide for an enhanced scheme not a
minimum scheme

SSEN won’t get involved in 3™ Party commercial agreements between 3" Party ANM
parties

In order to operate flexible generation connections we are required to publish and
share certain network information. We will use your data to help other applicants who
are interested in flexible connections

Scottish & Southern
tlectncity Networks




Outages

* Be aware of the clauses in your Connection Agreement which explain the situations
in which you may be affected by an outage, what our obligations are and what rights
you have as a connected customer;

e Ensure that your Site Responsibility Schedule (SRS) contact details are kept up to
date;

* |f interested, join us at our Operational Forum events — which are due to commence
in the coming months. Contact connectionsfeedback@sse.com

96% of customers surveyed agreed
this commitment will improve
information for developers during
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Newsletters and Events
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We have a full calendar of events lined up to engage
with our customers in 2017

National Events

Engagement days

Connections Surgeries

Online

Scottish & Southern

Electnicity Networks




Engage with us online

Stay updated with the latest news and improvernents by following us online:
. Search “S5EM Connections Engagement’
'-_' Twitter.com/ssencommunity

(¢ Facebook.com/ssencommunity

(T47) www.ssen.co.uk

connectionsfeedback@sse.com
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iINsSpiring renewable energy

Getting the Best from Existing Small Hydro Schemes
Scottish Renewables Hydro — Perth — June 2017

Dan Hammond (O&M Manager) dan.hammond@dulas.org.uk



6 Continued R & D and innovation
@ Excellent customer service

@ Knowledgeable, experienced staff
Quality
@ assured

Over 3 decades
of heritage

We create
INspiring &
reliable

renewable
energy

solutions
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Optimisation

e “...make [a system or process] as good as possible in some defined
sense.” (wiktionary)

 Make existing small hydro schemes as good as possible in terms of
generation (and hence revenue) at a reasonable cost.
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Costs versus Benefits
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Alarm Management

400kW Pelton scheme, prone to grid
faults (G59 trips)

Prior to improvement:

— Grid faults require manual re-set
— 8% generation lost over 4 months

With improved alarm management:

— Grid faults automatically reset

— Reduced generation lost to 2% over
subsequent 11 months

Cost of reprogramming ~£500
Estimated £5k/year benefit

¢ dulas



Performance Monitoring | |

e 920kW Pelton scheme, with side intake -|

* Poor adjustment of intake control set
points resulting

— failing to start when water available
— excess water lost over weir

 Based on comparison with a
neighbouring scheme, an estimated
125MWh lost over 3 winter weeks

* Would have been picked up by regular

(daily or weekly) monitoring of scheme e "
performance data B s ////,/

» Cost of daily monitoring for 1 year ~£3k

 Lostrevenue over 3 weeks ~£11k

& dulas



Storage - potential

Potential New
Reservoir

Existing
Reservoir
(Uncontrolled)

¢ dulas



Storage - potential

 Fixed release from reservoir, sized to
maximise generation

— Projected ~25% increase Iin generation
— Minimum cost option

« Actively controlled release from reservoir
— Projected ~30% increase in generation
— Greater capital and O&M costs

e Second reservoir upstream

— Projected 3-6% on top of above options
— Major civils works required

« All subject to consents!

& dulas



Storage - operating

e Scheme built 2000
e Reservoir added 2002

» Actively controlled released from
the reservoir increases scheme
generation by ~20% versus run-
of-river prediction

.some schemes do better...
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Intake and Control Improvement

 650kW Pelton with poorly
performing side intake and
various control issues

* Dulas Improvements

— New Coanda Screen Intake

— Reprogrammed control
system

— New SCADA

 Approx. 620MWh increase in
annual generation (49%) in
average year

& dulas



Knowledge Is Power expor)

* The cost-benefit of different improvement
options is highly site specific

— Have the right sensors
— Log the data
— Monitor performance over time

— Review against expected performance
(predictions, river flow data,
neighbouring schemes)

— ldentify where generation is being lost
(get the basics right)

— Then identify where generation might
be increased




Why Optimisation?

» (Getting the basics right pays
dividends

» There are big improvements to be
realised on some schemes

« It's all site specific

« Without good data you can’'t make
good decisions

¢ dulas



Accreditations and memberships
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TOM PENDREY
PRINCIPAL MECHANICAL ENGINEER,
HYDRO AND RENEWABLES
MOTT MACDONALD




New pumped storage hydro In
the UK — Is there a case?

Tom Pendrey

Scottish Renewables Hydro
Conference, Perth

6 June 2017
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Challenges facing the
UK energy market

1

Keep the
lights on

5

Work with
intermittent
renewables

08/06/2017

2

Security of
supply

6

Reduce
system
operating
costs

Mott MacDonald | Presentation

3

Stable
system

v

Create a
smart and
flexible
network

A

Ability to
black start

8

System
Operability
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Pumped Storage in the U

Existing

Dinorwig

1,728 MW
288 MW x 6

Full power in 16
seconds from
spinning

8.64 GWh stored
energy

Cruachan

440 MW

2 x 100 MW + 2 x
120 MW

Full power in 2.5
mins from spinning

8.8 GWh stored
energy

Foyers

300 MW

6.3 GWh stored
energy

Consented

Coire Glass

600 MW
50 hours

30 GWh stored
energy

Glenmuckloch

400 MW
~ 4 hours

~ 1.7 GWh

evelopment

Lots...




Value Added by Pumped

Storage

1

Flexible and
reliable

5

Spinning
Reserve

08/06/2017

2

Frequency
response

&

Demand
Management

Mott MacDonald | Presentation

3

Energy
storage and
security

7

Black start

A

Inertia while
turbining
AND

pumping

8

Reduced
system
operating
costs
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Further considerations

Interconnectors Batteries

Large
construction
project

Intermittent
renewables

08/06/2017 Mott MacDonald | Presentation 169



Revenues

08/06/2017

Arbitrage

Short
Term
Operating
Reserve

Firm

Avoided
DU0S
and
TNUO0S
charges

Capacity

Market

Demand

Side

Response

Frequency
Response
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Enhanced
Frequency
Response

...but (how) do they

stack up?

Inertia?

170



Barriers

08/06/2017

v

Mott MacDonald | Presentation

Benefits and
savings not
sufficiently
rewarded

Unfavourable
market
conditions

Uncertain
long term
revenues

171



System Operability — Frequency management (1)

Consumer Power Gone Green

System Operability means:
M M 1. Balancing and flexibility
2. Frequency management

0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
System inertia (GVA.s) System inertia (GVA.s) 3 VOItage management

Slow Progression 4. \Whole SyStem coordination

100 GVA.s 1 Minimum inertia limit 360GVA.s
Gone Green 1 130GVA.s No Progression
]
‘\
A

0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
System inertia (GVA.s) System inertia (GVA.s) ]

| ]
]

2016/17 == 2020/21 === 2025/26 !
Source: NGET SoF 2016

-——
-
-

B rovr || rs00uns e,
Future Energy Scenarios =
1. No Progression 2020/21 |
2. Slow Progression 4

3. Consumer Power | e [0

4. Gone Green
2025/26 |
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Frequency management — Loss of Generation Scenarios

Frequency Containment Freqguency Containment
Simulation of 500MW Simulation of 600MW
Generation Loss Generation Loss

.
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SQSS permits max 1,320 MW loss...
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Bigger picture...

Resilience
Needs Low Carbon
Lowest Cost

Renewables
 Wind

e Hydro

e Solar

Thermal
Nuclear
Interconnectors
Energy Storage
e Pumped Hydro
» Batteries

Demand Side
Response

Solutions

Solutions

The Electricity Mix
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Closing thoughts

A low carbon future will
need to address
Increasing challenges with
Innovative solutions.

New pumped storage
hydro could play a
significant part in support
a smarter grid, ensuring
stability, flexibility and
security of supply.

(Part of a)
Smarter Grid

4
Stability

V
System flexibility

V
Energy security

V

V



What next?

1. Continue to develop consented projécts as
well as other technically feasible projects

2. Progress innovative solutions to increase
value that PS can add, for example:

« Variable speed and ternary units
e Hybrid projects, e.g. wind/PS, solar/PS
3. Work with government to develop fiscal

and regulatory platform that further
recognises the value that PS adds




Thank You

Tom Pendrey MEng CEng
Principal Mechanical Engineer
E Tom.Pendrey@mottmac.com

10141 370 3593
W mottmac.com
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HEADLINE SPONSOR

Scottish & Southern
Electricity Networks

HYDRO
CONFERENGE

@ EXHIBITION

6 JUNE 2017 PERTH
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