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Flexible Heat and Power, Connecting heat and power networks by harnessing

FHP project ﬁ‘l p

the complexity in distributed thermal flexibility

Context. Massive penetration of uncontrollable PV and Wind and progressive
electrification of transport (EVs) and heating (P2H, e.g. heat pumps)

Challenge: Avoid RES curtailment due to grid constraints or commercial
reasons

FHP approach: Use the P2H distributed thermal flexibility to make most
effective use of available RES energy, and to create the conditions to increase
the amount of such RES also at distribution system level

Scenarios: Three use cases modeled on the FHP scenario, compared to the
“Business as Usual” BAS scenario
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Use cases ﬁ] p

» localRESCurtailmentMitigation : Activates local distribution grid connected
P2H flexibility to solve local distribution grid problems that may be caused by
excess of local distribution grid connected RES (grid related curtailment).

« systemRESCurtailmentMitigation: Activates distribution grid connected P2H
flexibility to avoid market based curtailment of RES. RES may be located
anywhere, but in order to prevent its curtailment, distribution grid connected
P2H resources are used in consultation with the local DSO.

« balancingServices: Changes flexible P2H consumption schedules based on
intra-ISP imbalance price forecasts coming from the TSQO, acting on the
imbalance position of the BRP on either surplus or shortfall situations.
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Business use case definition methodology ﬁ]p

» Definition of roles
» Definition of value exchanged between roles
» Design of associated monetary exchanges

» Formulation of the spending and the revenues of each role, to calculate its
associated cash flow

« Comparison of the cash flow of each role in the BAS and FHP scenarios
« Utilization of the e3 value methodology (https://www.e3value.com/)
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The Heat User contracts a Heat Provider, which operates the HVAC

(primary energy source of HVAC is based on heat pumps) to provide a

heating service.

v' Agreement on acceptable comfort range (indoor temperature). BAS
operation is based on a fix temperature setpoint

v’ Possibility of override by the Heat User.

v Fee based on surface, type, comfort range...

FHP project is funded by Europear Sustainable Places 2018
under the grant agreement no. 73 Aix Les Bains, 28-Jun-20




_ PR_RetailPayment —
rviceFee i

o : Easelineielectricit‘y
?SEW'EE . | cnn_sumpytinn
|

The Ratailer also sells
electricity to other
consumers

The Heat Provider pays the electricity that
the HVAC consumes to a Retailer, being the
payment associated to the spot market price

LSl ".'_’._ -~ |-




PR_Retai!Payment
Baselineielectriciw
consumqtion
II-

' q

A RRD .
D
d O
aprese
0 othe |
- -
A
dlNQG
olgele S

-RB_Representatiunle

~Representation '

v

‘id cu -_CommercialCurtailment
' Compensation
Commercial curtailment—

-

-—EB_Represe_rrtat\nF'
~Representation

|

~RB_MarketP

- Market electr

consumptio

E_MarketS:
_ Market electri
production

6/27/2018

8



talIPayment

ne;electrlcw
m;Ttmn

The BRP buys electricity
for the Retailers at the
e// market

AV

q

RB_RepresentationFee ( | RB_MarketPurchase

—_Market electricity

. consumption
\ 7/
-

resentation

BT_ImbalancePayment
Imbalance
a 0 & |

- I

|

Or O C ) = -
BM_MarketPurchase

Cld - Purchaseb’ids

> |

C . —J L] — uls

= MB_MarketSale _—

|
- i -
Droad ﬂlbl;h —

[

! =--- - =P The BRP sells electricity

0 RepresenfgtionFes | | BE MarketSale 4 o e from the DER Producers at

~-Representati Marketelectrlmty

productmn

> A~ the market
- ;

_CommercialCurtailment | |
npensation
mmercial curtailment—

|

GE_DerSl.IQ\sidies
GHG emission reductio

Sustainable Places 2018
Aix Les Bains, 28-Jun-2018

6/27/2018



tai]Payment
neielectriciw

mption
1

Both Retailers and DER
PRl Producers pay to the TSO
o the transport fee:
[ 1 ‘o _: / v’ Retailers depending
T on the real

k N < consumption of its
portfolio of

Imbalance

> |

I BIm_marmltlpumhase ' e AN concumers
o I .. =5 v" DER Producers
- o) depending on their
———— real production
’
_CommercialCurtailment | | | £8 Representationtee | BE Marketshle ET:Traﬂ_SPOI'lFBB
;’::grsc?;ﬁr:manmemrﬂ” hRe_presemat?;” o —E‘rir;‘it?;ic"(“’ R D D roducers can get 3

ad

==

\ > \ subsidy from the
o mles el J government due to a
N o Suetaife Places 2018 renewable prime

Aix Les Bains, 28-Jun-2018



‘||

.

~—-RB_MarketPurchase

—

lepresentationFee
resentation

RT_TransportFee

i access

Market electricity
cansumption

JORD, The BRP pays to the TSO
BT_ImbalancePayment ""_ ' .
imbalance \ depending on the

i I Py amount of its imbalance,

I ! 3
\ % and if it is on the same

— EEm N S S o [

“BMMarketParchase =™

L. | 4 . o
B Punhene s A direction of the TSO’s
| | | imbalance
MB_MarketSale
Sale bids
t [}

| | production

ET_TransportFee
G access

_BE_MarketSale
Market electricity

Sustainable Places 2018

Aix Les Bains, 28-Jun-2018 6/27/2018 1




DER producers are
s " Y compensated by the DSO
/bE_ridcurtailment 1 | i they are curtailed due

' Compensation

Visnaivss | BE_Commerciicurtaiment B to grid constraints or by
Compensation - H S
A ~ \ Commercial curtailment the BRP If It cannot
— .
- iy Ain—ly cannot sell their
' ' production at the market
- FHP project is funded by European Union Sustainable Places 2018 6/27/2018 12

under the grant agreement no. 731231. Aix Les Bains, 28-Jun-2018



UP_SenviceFee
Heating service

PR_RetailPayment

Flexible electricity
consumption

RT_TransportFee
Grid access

AP _IncentiveFlexibility

Incentive for flexibility-——

~ —PA_SenviceFee - RB_Bilateral
\ggregation service RB_Representationfee —| ContractsPurchase RB_MarketPurchase

Representation—— | Bilateral ‘Market electricity

Da_L ocalFlexibility | electricity consumption
Payment . consumption

: BA_SystemFlexibility - -
MNegotiation phase Payment i —

flexihility

BT_ImbalancePayment
Imibialance

Megotiation phase
lexibility

i3 2 !
] I s
BM_MarketPurchase

Purchase fids .
! 1

—JL
MB_MarketSale . !
Sale bids

MR ol
—— NP ——

Bi_BalancingService
Payment
Operation
flexibility

) ' 4 ET_TransportFes
ey o BE_Rilateral Grid access
ridCurtailme )
Cam ptlansétion BE_CommercialCurtailment EB_RepresentationFee ContractsSale E_MarketSale
Compensation B‘”atte_fa_ly —
il curtai Representation—— electrici
ansurallment Commercial curtailment ‘ ) production eleeiy
production
v o AN AN ; .
= —= If SE. DefSubisjdies

A
// BHG emission reduction
:J_:l__——__——'_'_ﬁ I
% B>

4

jemses

- FHP project is funded by European Union Sustainable Places 2018 6/27/2018 13
under the grant agreement no. 731231. Aix Les Bains, 28-Jun-2018



UP_ServiceFee Heat Providers Planned baseline
Heating senvice - ' ion i
_ : ) _ consumption is
1o : i D modified by
e Ml PR_Retai h :
' flexibility, provided

- Flexible e - )
P , by the optimization
of:

2 P_incentiveFlexitility |/ y A » heat pump
> | ncentive for flexibilty——— ( 1| F ———— corvicd operation
OVIUE ocalFlexibility \/ /’ > water tank heat

ent
=S RE tiat \has & Ay Sjtorage
”'iif“:'”p E\ V) -,  Payment » indoor
a - a () - mt-2
| = ||| nevotiatio temperature
a a a Bl ﬂE}“b”Wﬁ" o
: L. i | setpoint
DTIO - m::::::::-b eat Provide Da °
- A~ ' e D O
. - . - -
ervice
- . - -
1 b=1=]
e X Tes Baws, Z&- wibility e




The DSO contracts flex from the DCM B The BRP contracts flex
to mitigate DER curtailment L meneres from the DCM to mitigate

Aggregatinn SEMice
DER curtailment

—_—

Pa],_g;en( ~,
ﬂegqﬂatinn phase
/ Tlesdbility

BA_ Elaxihiliy

Paygfnent

MHegotiation phase
Mexibility
|

N - —
BA_BalamtingSeniice
ent

f'ﬂlﬂ'ﬂ.. '
Operation phase
flexibility

B B

UE it tatpent BE_CommercialCurtailment

Compensation

Grid curtailment The BRP contracts flex from the DCM Representation
to act on its imbalance position

EB_Hepres_entatiu




RT_Tr;
vl v
; i RB_Rilateral
RB_RepresentationFee — | | ‘CuntractsPurcha _MarketPurchase
Representation I Bilateral ket electricity
|- electricity nsurnption () () 0 2dSC
\ consumption I
AN "
di10OCadled (O Dilldléld
ncep:
Imbala () 3 N E aYa a
=3
=y '<]-I |
e~ J a 0 a ' [
Sl BM_MarketPurch C C
Purchase éids
. B> DIOC C
0 <
MB_MarketSale ~ ~ .
o Sale hids o e o U =
O ols dlEU ¢ C
Y = Y = T_Tran d-0Ud C C
| BE_REilateral Grid
nt EB_RepresentationFes — C!Jf_"fam.sale\ ~warketSale
] : Bilateral v
Representation || electricity P
R production I electticity
production

Sustainable Places 2018

Aix Les Bains, 28-Jun-2018 6/27/2018 16



Findings ﬁ]p

 DCM service fee: Baseline operation scheduling tools (Model Predictive
Control - MPC) provide an added value to Heat Providers, compared to BAS
thermostatic operation, which justifies its engagement.

« DCM incentives: Absolute incentives, which settlement is not based on
baseline estimation, are the entry point to trigger Heat Providers’ flexibility
provision.

» Flexibility optmization: Strategy depends on timing.

— Short term flexibility: Based on the management of water tank storage, which
decouples the heat pump thermal energy production and the building thermal energy
demand.

— Day ahead (or intraday) flexibility: Provided by a combination of water tank storage
management and indoor temperature optimization.
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