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Microgrids moving forward
Dave Tudgey and Damon Rand
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The cost of energy is rising faster
than inflation

Long terms trends are that gas prices
are rising faster than electricity which
is rising faster than inflation

New homes that integrate electric
heat pumps, heat networks and
maximum density PV are more
decoupled from this increase in
primary energy cost

Parameters
kWh per kWp 950

Panel degradation 0.50%
FIT rate inflation 2.00%
Gas rate inflation() 4.46%

Electricity rate inflation(*) 3.38%

Graphic: How your energy bills have soared in ten years

Gas bills have almost tripled in ten years, outstripping the cost of all other
goods and services, official figures show.

Energy bills vs the cost of everything else

=#= Consumer Prices Index gas  =#= Consumer Prices Index electricity
=8= Consumer Prices Index all items
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ﬁ 1. Reduce electricity imports

Rest of the world
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Rest of the world

ftmCharge: 39283 kiwh
fimBattl osses: 5870 kiwh

gridimports: 147531 Kwh gridExports: 113824 Kwh

Battery
Export
Meter

i ftmDischarge: 38283 kWwh
Community microgrid

microgrid
network

gridExports: 113824 kwh
ftmCharge: 39283 kwh

fimBattl osses: 5870 kiwh
ftmMatch: 80903 kiwh

gridimports: 147531 k\wh
ftmDischarge: 39283 kwh
fimMatch: 80903 kiwh

Homes

Domestic Export Meter
bimExports: 239880 kiwh

Domestic Import Meter
btmimports: 267717 kwh

btmCharge: 49590 kiwh
btmlLosses: 7410 kwh

btmDischarge: 49582 kiwh

In-home batteries |
('behind-the-meter} |-

agd:PV btmMatch: 51374 kwh agd:Load
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Homes connected to the Kilburn
Street substation:

VALUE tariff homes
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_ \ Bristol Spaceworks S _ I =
j S Hosts the TWOS domestic microgrid % e
— ¢ T'_ 1 and 170kWh Tesla Powerpack h = ;

g - '

Kilburn St substation _'a\ - :
Hosts LV-CAP platform i - T ; -
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CHOICES tariff homes

TWOS tariff homes
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E "@ Easton Community Centre L
= Hosts the CHOICES hybrid ashp/gshp
5 Energy Centre and microgrid
ke =
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L G é A : Bristol City Academy
yy 4 B e Hosts a 250kWp solar array
Depot \ e KNeacha = ; 3
: : M - Modern aerial imagery @ Blom Pictometry
\ ; \ 1845 aerial imagery @ English Heritage

05 data ® Crown copyright & database
. rights 2015 Ordnance Survey 100023406



Owen Square Community Energy : : | clean

Overview of sub-projects being Feeder Road A - -
T - : Half-hourly settlement demand/generation meter Z:X : energy
developed as part of this initiative 83KV substation : : :
P P T P PSP TSPPST prospecfor
<- Optimise with OpenHv? OpenLV feeder monitoring system ‘ :

11KV electricity network
(Western Power circuit 113373/0028 Feeder Road A)

- /"\r{D <- Optimise with OpenLV
letwol ata
Owen Square S
Kilourn Street CO m m u n |ty E n e rgy Support local balancing and provide
IL L L L l-_ 11kV substation ancillary services to the grid
Apps.

2| | 2

Low voltage public electricity network

’4& Cluster of three community The VALUE project
TWOS Community Microgrid businesses with 43kWp PV Homes outside the TWOS and CHOICES
behind-the-meter microgrids participate through a licensed supplier
1 virtual aggregation tariff (Ofgem sandbox trial)
S Approx X:Z CHOICES Heat network & Microgrid X’L'( - D
% 120kWp of ﬁ %
' rooftop PV ﬁ All-electric hybrid air/ground '
60 homes with heat pump Energy Centre with additional homes Approx 2kWp
heat pumps + INTERSEASOHAL HEAT TRANSFER 3 D seasonal storage (CHOICES) with heat pumps + of rooftop PV

thermal storage thermal storage per home
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The CHOICES project

INTERSEASONAL HEAT TRANSFER

In 2016 the project team
constructed a pilot all-electric
CHOICES Energy Centre - a
hybrid air/ground source heat
pump system rated at 140kW

A heat network supplies local
community buildings and will
be extended to local homes
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1. Planning 2. Construction 3. Operations
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Your local
Open u:v erIJeLzl:r:r;citay data About FAQs Resources Learning News Contact

Get involved
in OpenLV

The groundbreaking
project that's making local
electricity data openly
available.

7 &) A

Local electricity Community Development
network improvements development of apps



Derogated HH Settlement battery meter ‘

Ofgem Sandbox derogation

. clean
Feeder Road A
OVGWleW Of proposed Owen Squa.re 3;3 sigstact)iin Derogated HH Settlement demand/generation meter Z:X energy
community battery derogation & trial
o | prospector
Co-optimise for this point (OpenLV) -> OpenLV feeder monitoring during sandbox trial );/::(
11KV electricity network
(Western Power circuit 113373/0028 Feeder Road A)
Zé:( <- Co-optimise for this point (OpenLV) Co-optimise for this point (OpenLV) -> ):\t:(
Kilburn Street Community Battery: City Academy Bristol
11kV substations Compensate flows matching local 11kV substation

generation and/or local demand

2| | 2

Low voltage public electricity network Low voltage public
electricity network

XX

™R  Cluster of three community
businesses with 43kWp PV
behind-the-meter

Community Microgrid (TWOS)

)
O B

60 homes with Approx
heat pumps + 120kWp of
thermal storage rooftop PV

:

All-electric hybrid air/ground
heat pump Energy Centre with

seasonal storage (CHOICES) School with 250kWp of behind-the-meter

rooftop PV




Community microgrids

Operations group:

Zero West Microgrids

Second position lending
secured against CESCo
revenue

Social Enterprise Ltd

(aka ‘The Fund’) s

« | Billing services
(up to 20% may be |
invested into generators) : Smart
H mart power
___________________________ i 1 purchase and
o , ! Energy independence & ! trading
o Support the formation of . \
b Community ESCOs and clean Self—SUﬁICIenCy i Operations
o procurement of microgrids by those | energy ! and
Lo communities | ! maintenance
1 1
1
1

prospector

. |
: 1
___________________________ [ . o Ener |
v ! ' | First position o salgg o i
' : -
! : ans and ope!'ates_non gener_at_or : Pipes and Wires ! lender p :
1! infrastructure (ie. private electricity | Energy i members M
i ! and heat networés) under const;rgc(:)ts ' Distribution Ltd i '
. . ' )
! ' with Community E S ! | Traditional lending by Members buy energy in |
| STTTTTTmommmoooooooooooees I pre-approved finance advance at fixed prices |
! : partners (eg. a 5 year supply) :
: 1
1
1

_________________________________________________ ; Other finance



Building Resilience

Community energy business models
for a world post FIT

Y o

Easton Energy
Group

Laying a brand new
grid in Bristol

The Innovative Local Energy Models project
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Foundation

transforming energy

Foundational criteria supporting a microgrid approach:

1.

2
3.
4

Lowering
customer
bills

Explore

potential
for a local
generation
tariff

Existing @
Is it cheaper to connect
N individual properties to
o _— grid than a microgrid
What is the key objective R
of local supply?

Sharing local Reducing cost of

Your goal is to install new and local generation
You have adequate, all-electric demand
The private wires are free (or very low cost)

Technical skills or ability to buy-in those skills

. Microgrid decision tree
Is the community
existing or new build?

_

Is there adequate Does 10yr cost
demand to match @ assessment show
generation? savings outweigh
upfront cost?

renewable new generation
generation connection ? ?
) Do mand includ i
Is it a multi- Is there adequats @ es di_ a lude Do exemption
occupancy e ¥ domestic rules allow use of Explore local
building with its to match grid as back-up? generation tariffs
own network? gene ition?

Could storage

°o o | .2 ¢ ¢

Are the customers. Is the generation A e
r interested in <2.5MW (<IMW if effective solution?
Explore Explore a being part of a require grid back-
alternative private wire/ microgrid? up)?



Wider engagement in Spring & Summer 2017

ASTONS

11 NERGY &

L1y
ASTON S
| CNERGY#


http://www.eastonenergygroup.org/

Replication partners Supplier and industry partners
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