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Information Exchange in Demand Response

 Traditional Demand Response is an event within the
scope of one electricity company

* In a diverse retail environment, Demand Response
becomes a process

« Demand Response can’t always happen

« Demand Response can happen in different ways
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Service provision facilitates interconnection

« Single point of contact @«@

* Format fit

Empower IM

Supplier
i Control service

 Leverage investment

 Enable change

Customer and
Metering point
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The Information Exchange Infrastructure of the
Finnish Energy Market (current)

EDIFACT-message files

Electricity Market
Information Exchange
System

EDIFACT-message files

NS EDIFACT-message files
N

Oper atJ;r 1
Message [cqnverter

XML/inhouse-
Message formats

§ System specific connection
0
™ XML/inhouse-message formats—\Xs

\\7 DSO B Information system server User workstation
o
X XML/inhouse-message formats \
Corporation B 5 System specific connection 20
Intergation server o \
NS
Supplier B Information system server User workstation
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Enabling DR with Information Exchange
Services

Supplier DR Action j
DSO DR Action i

Customer DR Action

Electricity
Supplier

Customer & Metering point
With DR equipment interface

4

&
Sy Area of DSO 2

Distribution Company Customer & Metering point

With DR equipment interface
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Events and information flows within DR
(DSO provided interface)

Demand response process, day-ahead trading (Supplier defines the DR need on hourly basis)
Utilizes the
S - -
O Receives the Defines the day- Delivers load response
— forecasted DR ahead orders which . Reogives Defines the need for control message Receives the information in Receives hourly
Q. A > 3 information about 3  the hourly DR > > .
a capacity for the include the DR . . based on the DR response message balance consumption data
=1 the realized orders operations
A next day capacity need management
h
Delivers the AL
forecast about the DR Service receives
DR capacity(+price the load control Reporting
of the capacity) for message
[0} the next day
2 A
5
[%2] Y
g Defines the Creates DSO specific Executes the
required load control required message Compiles the
q Receives the
metering messages based on conversions and response messages
. response messages — 2
points/load the required DR delivers the load § T and delivers a
control groups capacity control messages kit S response message
h
Cannot
Receives the load perform the
control message requested load
controls
8 No
e Revi hi
Sl Delivers the lead AMR reading
structure of the =
load control Delivers a response sontrol messags ko syztem delivers the SAR peters Delivers hourl
"Everything ok"? Yes—p! P the corresponding > load control 3 perform the load v
message and checks message e = consumption data
AMR reading commands to the control operations
the network
3 system AMR meters
capacity
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Demand Response (DR) process —

Supplier Infrastructure

stomer

Supplier
Demand response x
contract

Demand response
process
-24h estimates

*) Contract data

Invoice
end customer
(sale, transfer,

production)

Use demand response;
-Set lead control
switch offfon

PRICING -module

CONTRACT-module SPOT, johdannaiset, Direct
oma tuotanto, Lacd control
tasesdhko, signal

saatosahko
Contracts;
-Preducts

-Max response time

of agreed periad (h)

-Potential average

power of response (kW/MW)
-Named load type of response
("heating”, “battery load"” etc.)

invoicing data

CONSUMPTION
PLACE-module

-Components . .
Fixed prices Price feed {60min) METERING-module Consumption place
-Dynamic prices {formulas) e.g- SPOT Load control
messages
Load control
**) Metering data signal
BILLING-module
***) Demand response data
- - *) Contract data **) Metering data
Send DSO

-Time period [60min)
-Metered power (KW/MW)

***) Demand response data

-Time period (60min)

-Estimated profile power (kW/MW)
-Estimated response power (kW/MW)}

=
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Invoice
end customer
(sale, transfer,

praduction}

Demand Response (DR) process —
DSO Infrastructure

stomer

mand response
contract

Demand response
process

CONSUMPTION

PLACE-modul
*) Contract data e

**=**) Network data

Use demand response;
-Set load control
switch off/on

CONTRACT-module

NETWORK-module Potential requirements

¢ for compensation

Consumption
plag¢e n

Contracts;

-Products Cdnsumption
-Components Load control place n+1
~Fixed prices

METERING-module signal
-Dynamic prices (formulas)

\_/ **) Metering data
Load control

signal
BILLING-module

=ww
Send invoice of delivery ) Demand response data
company to

seller company

*) Contract data

-Max response time

of agreed period (h)

-Potential average

power of response (kW/MW)
-Named load type of response
("heating”, “battery load" etc.)

Generate DR-report
to seller companies _yr

**) Metering data
~Time period {60min)

-Metered power {KW/MW)
***) Demand response data
~Time period {60min)
-Estimated profile power (KW/MW)
-Estimated response power (KW/MW)
Seller company n
P
Seller company n+1 ) Network data

-Verkon kuormansietokyky
-Loistehon kompensointi

)
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Information content in DR from Supplier

Supplier

L~

Control Request,
Internal or eventual std format

0

Metering point info
(control group, contract id,
Control system type (own/netw))

=

Load forecast without DR Action
(optional)

Empower IM
control service

s

Device specific
Control commands
In OEM format

O <

Control device owned by

Meter specific control requests
In IEC-format

\%

Metering point specific control
requests in DSO or eventual
market standard format (can be IEC)

0

Device specific
Control commands
In OEM format

0

Information about control actions on
customer/supplier/3rd party devices

customer, supplier or 3rd party|

- /
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Information flows in DR to Supplier

Supplier

Acknowledgements
of control action

O

Information on energy position

\%

Information about DSO-
Initiated control actions

Empower IM
control service

Q=

Information on
control potential

0

Acknowledgement of
Control action

O

Customer/Supplier/3rd party
Owned control device

Acknowledgements
of control action

=

Metering point specific supplier info
(eg. PRODAT Z04[1])

=

Actual measured energy volumes
(eg. MSCONS, UTILTS)
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Load Control Service System

I[=] B3

# EMP Message Transmi
File

Message converter Valvonta Graafinen ndkyma X

Status  Start Time End Time Error Message
(—]Md ligemae] Add Node 4 Save Delete Node Delete Line Change Line
L Acc Noce | lﬁ J | J | J L e | A Older than 1 day 23 messages
ST SIS o/18/2012 2:10:12 PM  9/18/2012 2:10:12 PM
_Kv 9/18/2012 8:48:20 AM | 9/18/2012 8:48:21 AM
10001_AJS rLC_EIIa_bn_lEC-Gl‘;Gs ] Send to HKEOOD 9/18/2012 7:47:22 AM | 9/18/2012 7:47:23 AM
10002_EDEMS | ExecuteGeneric §s SendTeDirectory | 9/7/2012 7:40:55 AM | 9/7/2012 7:40:56 AM
10004_KOK .a1- .41
10005 OF SteiSion ‘Archive LC request 9/6/2012 2:41:29 PM | 9/6/2012 2:41:29 PM
10006-PBE LC request -> Out . Archive 5/6/2012 12:30:06 PM | 9/6/2012 12:30:06 PM
| sazart o
10007_PVP StetyStop ) (Dt )
10008 ke S e (=) e reo
10009_RKS - I |l T Process N Status _ Start Ti End Ti
| ocess Name ime ime
1821‘2’—3‘;“ (e ) EDM LC request -> Out[OK___ | 5/18/2012 2:10:11 PM_|9/18/2012 2:10:11 PM
10012_%
1883_52:“, Send BIS/HKEODD 9/18/2012 2:10:12 PM
10015_SDEM Archive LC request 9/18/2012 2:10:12 PM
10016_EGL
10017_VAISALA LC_IEC-61968_to_Ella Log Details <no name>
10018_PWQ ) SecteGeneic |
A
10018_KEU LE T =) LC response -> EDM Archive LC response 2l | A
e — I e Sous o .
10022:IEN . (o) LC_There_to_Ella (s=wsop ) (o= ) (E=ETD ) W) Error Message
102 VF-EMS ? ) ? Input Path E:\MsgTransmit\internal\IN_580
104_PVP-EMS : -
106_KVO-EMS @ Process Name LC_Ella_to_IEC-61968
108_EMPOWER Process Type EMPTY
112_EGL-EMS 4 Detail
114_GAS-EMS Begin time 9/18/2012 2:10:12 PM
116_KER-EMS End time 9/18/2012 2:10:12 BM
i;g—sﬁ:f;js TimeCategory Older than 1 day
124_KOK-EMS “ File ]
126_ENME-EMS Message Size 4207
128_RAN-EMS Original name OSM_HKE0QO_LOADCTRL1002572713.xml
130_ENS-EMS Start time 9/18/2012 2:10:11 PM
132_KAT-EMS 4 Process execution parameters
12e_veo s Meadat ey Vale
138_SAPPL-EMS id 4e2dbe10-3255-4caa-a550-8f578d314dc1
140_EPV-EMS loadcontrolmessageid | 1ad48123-3246-4916-3203-3be5739240f1
144_ESV-EMS loadcontrolorganization | HKEOOO
2000_KERSCE loadcontroluserid 0OsM
502_EDI msgreceiver HKE000
EMS to Ellarex msgsender 0OsM

msgsize 4207
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