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1 OBJECTIVE

This document should support the generation of bilateral accounting agreement like requested by the ENTSO-E CE Operation Handbook. The bilateral agreement has to be  signed by the involved TSOs. Exactly each chapter of this documents refers to the same chapter of the template for bilateral ENTSO-E CE accounting agreement. The guide provides background information, solution sets, examples about how to manage specific topologies as well as explanation related to the accounting process. 
2 INTRODUCTION

The explanations in the following chapter of this document are based on the topology shown in figure 1 and the data given in table “Example for figure 1” which belongs to figure 1.

It is based on real data of 3 tie-lines between ESO and EMS with TSO names, substation names, tie-lines names, EIC T and Z codes. Also local EIC Z codes for main and backup meter device which are available at each substation of the 3 tie-lines are used in this example. The accounting points of tie-lines are shown in the example, as well. 
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Figure 1: Example of three tie-lines with different locations of the accounting point
	
	Tie-lline A1-B1
	Tie-line A2-B2
	Tie-line A3-B3

	TSO Name (SO 1)
	ESO
	ESO
	ESO

	TSO Name (SO 2)
	EMS
	EMS
	EMS

	Name substation

(A1, A2, A3)
	Sofia Zapad
	Kula
	Breznik

	Name substation 

(B1, B2, B3)
	Nis
	Zajecar
	HE Vrla

	Name of tie-line
	Sofija Zapad - Nis
	Kula - Zajecar
	Breznik - HE Vrla

	Location of the Accounting point
	Sofia Zapad
	Zajecar
	At the border

	ENTSO-E EIC 10T code
	10T-BG-RS-00001F
	10T-BG-RS-00002D
	10T-BG-RS-00003B

	ENTSO-E EIC 10Z code
	10Z-BG-RS-000015
	10Z-BG-RS-000023
	10Z-BG-RS-000031

	Local EIC Z code for Main Meter (A1, A2, A3)
	32Z-BG-RS-000M1P (Sofia Zapad)
	32Z-BG-RS-000M2N (Kula)
	32Z-BG-RS-000M3L (Breznik)

	Local EIC Z code for Backup Meter  (A1, A2, A3)
	32Z-BG-RS-000B1L (Sofia Zapad)
	32Z-BG-RS-000B2J (Kula)
	32Z-BG-RS-000B3H (Breznik)

	Local EIC Z code for Main Meter  (B1, B2, B3)
	34Z-BG-RS-000M1W (Nis)
	34Z-BG-RS-000M2U (Zajecar)
	34Z-BG-RS-000M3S (HE Vrla)

	Local EIC Z code for Backup Meter  (B1, B2, B3)
	34Z-BG-RS-000B1S (Nis)
	34Z-BG-RS-000B2Q (Zajecar)
	34Z-BG-RS-000B3O
(HE Vrla)


Example for figure 1: EIC of three real tie-lines between ESO and EMS
3 TIE-LINE LIST 

The bilateral Accounting Agreement shall have a list of Tie-lines considered in the accounting process. The agreed name of the tie-line is used as EIC display name for the EIC T-Codes and EIC-Z-Codes.
The Accounting Point Relevant data are identified by the ENTSO-E EIC “10T“-Codes and the Accounting Point data are identified by the ENTSO-E EIC “10Z“-Codes presented in the table below.
	Name of tie-line
	Voltage Level (kV)
	Name

Substation 1
	SO1

	Name

Substation 2
	SO2

	Location of Acc. point
	ENTSO-E

EIC 10T Code
	ENTSO-E

EIC 10Z Code

	Sofia Zapad-Nis
	400
	Sofia Zapad
	ESO
	Nis 2
	EMS
	ESO
	10T-BG-RS-00001F
	10Z-BG-RS-000015

	Kula-
Zajecar
	110
	Kula
	ESO
	Zajecar
	EMS
	EMS
	10T-BG-RS-00002D
	10Z-BG-RS-000023

	Breznik-
HE Vrla
	110
	Breznik
	ESO
	HE Vrla
	EMS
	Border
	10T-BG-RS-00003B
	10Z-BG-RS-000031


Table 1: List of Tie-lines 
4 ELECTRONIC DATA EXCHANGE 

The data exchange should be performed by e-mail via EH. In the case the data exchange via EH is not available or disturbed, both parties shall agree to use as back-up e-mail via internet. The back-up solution e-mail via internet (if exchange via EH is temporary not available) does not need to be an automatic process.
5 DATA FORMAT 

Data format is fixed in the ENTSO-E CE Implementation Guide Accounting and Settlement. 

It includes the following documents and forms of documents: 
· SOMA – “System Operator Measurement Alignment“ the document using MVD – “Measurement Value Document“ form of the document; The Parties will exchange the SOMA document which comprises meter measurement information for all interconnection tie-lines between the market balance areas of SO's;

· SOAM – “System Operator Accounting data Matching“ is the document which uses EAR – “Energy Account Report“ form of the document; The Parties will exchange SOAМ documents which contains the accounting data for all interconnection tie-lines between the market balance areas of SO’s;
· ACK – “Acknowledgement Document“, is the document which provides the information that the document has been received and that the data are completely or partially acceptable, or that they are entirely unacceptable.

6 FILE NAME CONVENTION 
The recommendation is to have standard file-names for the data messages. The name should contain Area Y EIC codes of concerned SO, business day, label of document, version and time stamp in acknowledgment document. When the message is created it should get the actual time stamp in UTC time. 

6.1 SO meter data level
6.1.1 SOMA delivered from SO1 to SO2
Filename 
 YYYYMMDD_SOMA_EIC-Y-SO1_EIC-Y-SO2_vvv.xml

E-mail subject
 YYYYMMDD_SOMA_EIC-Y-SO1_EIC-Y-SO2_vvv 

Example:

20100622_SOMA_10YCS-SERBIATSOV_10YCA-BULGARIA-R_001.xml
6.1.2 SOMA delivered from SO2 to SO1
Filename 
 YYYYMMDD_SOMA_EIC-Y-SO2_EIC-Y-SO1_vvv.xml

E-mail subject
 YYYYMMDD_SOMA_EIC-Y-SO2_EIC-Y-SO1_vvv 

Example:

20100622_SOMA_10YCA-BULGARIA-R_10YCS-SERBIATSOV_003.xml

6.1.3 ACK on the received message SOMA
Filename 
 YYYYMMDD_SOMA_EIC-Y-SO2_EIC-Y-SO1_vvv_ACK_time_stamp.xml

E-mail subject
 YYYYMMDD_SOMA_EIC-Y-SO2_EIC-Y-SO1_vvv_ACK_time_stamp 

Filename 
 YYYYMMDD_SOMA_EIC-Y-SO1_EIC-Y-SO2_vvv_ACK_time_stamp.xml

E-mail subject
 YYYYMMDD_SOMA_EIC-Y-SO1_EIC-Y-SO2_vvv_ACK_time_stamp

Time stamp: YYYY-MM-DDThh-mm-ssZ

Examples:

20100622_SOMA_10YCA-BULGARIA-R_10YCS-SERBIATSOV_002_ACK_2010-06-23T07-16-58Z.xml 

20100622_SOMA_10YCS-SERBIATSOV_10YCA-BULGARIA-R_001_ACK_2010-06-23T06-11-25Z.xml
6.2 SO accounting data level
This is the process were the accounting data are matched between the 2 SO. 

Note: Only one SO sends the SOAM message the other SO. The other SO compares the SOAM with his data and sends an acknowledge back, which indicates his agreement or disagreement. For more information please see chapter 11.2.
Hence the following filename example covers only the case where SO1 sends the SOAM message. 
6.2.1 Designated SO sends message SOAM

Filename
 YYYYMMDD_SOAM_EIC-Y-SO1_EIC-Y-SO2_vvv.xml

E-mail subject
 YYYYMMDD_SOAM_EIC-Y-SO1_EIC-Y-SO2_vvv

Example:

Designated SO is 10YCS-SERBIATSOV;

20100622_SOAM_10YCS-SERBIATSOV_10YCA-BULGARIA-R_001.xml

6.2.2 Matching SO issues ACK on the received message SOAM 
Filename
 YYYYMMDD_SOAM_EIC-Y-SO1_EIC-Y-SO2_vvv_ACK_time_stamp.xml

E-mail subject
 YYYYMMDD_SOAM_EIC-Y-SO1_EIC-Y-SO2_vvv_ACK_time_stamp

Example:

Matching SO is 10YCA-BULGARIA-R;

20100622_SOAM_10YCS-SERBIATSOV_10YCA-BULGARIA-R_001_ACK_2010-06-23T09-16-58Z.xml

7 IDENTIFICATION OF METER AND ACCOUNTING DATA
For data identification the following codex and codes are applied:

7.1 Accounting Point Relevant data
The “Accounting Point Relevant data“ relates to the value in the metering point, namely at the end of the tie -lines and it represents the best information on the measured value, taking into account the following order of precedence of available data:

- Main meter (master meter);

- Backup meter (check meter, control meter);

- Substitute value, derived from counterpart substation;

- Substitute value taken from “state estimator” application
The “Accounting Point Relevant data” is later used to calculate the “Accounting Point data” which will be matched between the SO’s by help of SOAM message. 
If tie-line losses are to be considered in the accounting process, the “Accounting Point Relevant data“ from both sides of the tie-line have to be considered.
The Accounting Point Relevant data are identified with ENTSO-E EIC “10T“ codes.
An example, like it should appear in the bilateral agreement, is given below:
	Name of tie-line
	Substation 1

	Substation 2

	Accounting Point Relevant data

ENTSO-E

EIC 10T code

	Sofia Zapad-Nis
	Sofia Zapad
	Nis 2
	10T-BG-RS-00001F

	Kula-Zajecar
	Kula
	Zajecar
	10T-BG-RS-00002D

	Breznik-HE Vrla
	Breznik
	HE Vrla
	10T-BG-RS-00003B


Table 2: 10T-code of Accounting Point Relevant data
7.2 Meter Measurement data

The Meter Measurement data from the main and backup meter could be identified, in the measurement data synchronization process, with a local EIC "Z" code issued by the Local Issuing Office. 
Examples, like they should appear in the bilateral agreement, are given in the following tables
Meter Measurement data of the tie-line 1 (Sofia Zapad - Nis) , tie-line 2 (Kula – Zajecar) and tie-line 3 (Breznik – HE Vrla) according to figure 1:

At SO 1 side:
	Name of 

tie-line
	Substation 1



	Meter
	Meter Measurement data

local EIC Z code issued by the Local Issuing Office

	Sofia Zapad-Nis (tie-line 1)
	Sofia Zapad
	Main meter
	32Z-BG-RS-000M1P

	
	
	Backup meter
	32Z-BG-RS-000B1L

	Kula – Zajecar (tie-line 2)
	Kula
	Main meter
	32Z-BG-RS-000M2N

	
	
	Backup meter
	32Z-BG-RS-000B2J

	Breznik – HE Vrla (tie-line 3)
	Breznik
	Main meter
	32Z-BG-RS-000M3L

	
	
	Backup meter
	32Z-BG-RS-000B3H


Table 3: Meter Measurement data at SO1
At SO 2 side:
	Name of 

tie-line
	Substation 2



	Meter
	Meter Measurement data

local EIC Z code issued by the Local Issuing Office

	Sofia Zapad-Nis (tie-line 1)
	Nis
	Main meter
	34Z-BG-RS-000M1W

	
	
	Backup meter
	34Z-BG-RS-000B1S

	Kula – Zajecar (tie-line 2)
	Zajecar
	Main meter
	34Z-BG-RS-000M2U

	
	
	Backup meter
	34Z-BG-RS-000B2Q

	Breznik – HE Vrla (tie-line 3)
	HE Vrla
	Main meter
	34Z-BG-RS-000M3S

	
	
	Backup meter
	34Z-BG-RS-000B3O


Table 4: Meter Measurement data at SO2
7.3 Accounting Point data
Accounting Point data are the data that are derived from Accounting Point Relevant data, matched between the SO’s by help of SOAM message and finally used for establishment of the settlement.
The Accounting Point data are identified with ENTSO-E EIC “10Z“ codes.
An example, like it should appear in the bilateral agreement, according to Figure 1 is shown below:
	Name of 

tie-line


	Substation 1
	Substation 2
	Accounting Point data

ENTSO-E

EIC 10Z code

	Sofia Zapad – Nis
	Sofia Zapad
	Nis 2
	10Z-BG-RS-000015

	Kula – Zajecar
	Kula
	Zajecar
	10Z-BG-RS-000023

	Breznik – HE Vrla
	Breznik
	HE Vrla
	10Z-BG-RS-000031


Table 5: 10Z-code of Accounting Point data
7.4 Consideration of shared power plants via “virtual tie-line”
Introduction of shared power injections from outside of the control area via “Virtual Tie-Lines”

In special cases it is necessary to consider the online (not scheduled) power injection of a power station that is outside of the control area in the load-frequency regulation of the TSO. This is the case for example by shared power station, by shared wind power injection due to national rules or in order to exchange secondary power between control areas.

The online power exchange is realised by means of so called ”virtual tie-lines” in the online calculation of the ACE (Area control error). The online tele-measurement of the power generation is considered as a ”virtual tie-line” that has to be taken into account in addition to the tele-measurement of the real tie-lines for calculation of ACE.

In case of shared power generation via a Virtual Tie-Line the Accounting Point is normally located at the generator. In some other special cases (shared wind power generation, exchange of secondary power) the power flows recorded by tele-measurement which are agreed between the involved SO's considered as accounting values.
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Figure 2: Principle of shared power station via virtual tie-line
In the accounting process the identification of the share of power exchange that is assigned to virtual tie-lines is made by an EIC “W” code. (EIC W codes are released by the local issuing offices) It must be provided in the measurement identification attribute of the MVD document. The amount of energy that is assigned to virtual tie-lines must be provided in the EAR document with a specific EIC “Z” code in a time series with the Business Type of “Schedule” (not Energy!). This is necessary in the accounting process since first the entire physical power exchange including the part caused by the “virtual tie-line” during ACE calculation is already realized by the metering of the real tie-lines and second the recorded online tele-measurements for the “virtual tie-line” during ACE calculation has to be regarded as an “online schedule” for the accounting.
An example, like it may appear in the bilateral agreement, is shown below.
Note: the example is not based on Figure 1.
	Name of production unit
	Located at SO
	Shared by SO
	Resource Object Identification „W“ code
	Specific

EIC 10Z code

	HE Piva
	EPCG
	EMS
	35W-ME-00000001V
	10Z-ME-RS-W-0014


Table 6: EIC for shared power plants via “virtual tie-line”
Note: EIC W-Codes for the identification of virtual cross country tie-lines are issued by the local issuing office. It has to be agreed among the involved parties which local issuing office will release the code.
7.5 Aggregation of two or more Tie-Lines
In the specific case where there is only one measurement for two or more tie-lines available, the tie-lines can be aggregated to one virtual tie-line. In this exceptional case an EIC “10Z” and EIC “10T” code need to be released by ENTSO-E for these “aggregated tie-lines” in order to identify Accounting Point Relevant data and Accounting Point data.
A table, like following, may appear in the bilateral agreement:

	Name of aggregated 

tie-lines 
	Substation 1



	Substation 2



	Accounting Point Relevant data

Specific ENTSO-E

EIC 10T code
	Accounting Point data

Specific ENTSO-E

EIC 10Z code

	
	
	
	
	

	
	
	
	
	


Table 7: List of aggregated tie-lines
Note: The aggregation of two or more tie-lines is only in exceptional cases allowed and has to be agreed beforehand with the control block and coordination centre responsible parties.

8 SET OF METER MEASUREMENT DATA

The set of meter measurements data per Tie-line has been agreed between SO's and is exchange within the SOMA document.
There are 3 possible options of the set of the meter measurement data per SO. The SO’s have to define which option will be applied per SO and per Tie-line. Depending of the position of the agreed Accounting Point, a matrix of possible options is shown below:
Note: In the bilateral agreement, please adjust the tables 8 and 9 according to your needs..
Note 2: There are two different types of tables for table 8 and 9: Use FIRST type if the accounting point is in the considered substation. Use SECOND type if the accounting point is NOT in the considered substation. Only in the case if the accounting point is on the border, use FIRST type of table for both substation, because in this case both substation have accounting relevant data.

The next tables show the two different types of tables according the different location of the accounting point.

	“FRIST type of table “

Accounting point relevant data in this substation 



	Name of 

Tie-line
	From

Substation 


	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	
	
	Option 1
	Accounting Point Relevant data
	T-code

	
	
	Option 2
	Accounting Point Relevant data 
	T-code

	
	
	
	and Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	Option 3
	Accounting Point Relevant data
	T-code

	
	
	
	and Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	
	and Backup Meter Measurement data
	EIC Z code issued by the Local Issuing Office


Example of FIRST type for table 8 or 9: 
	“SECOND type of table “

NO accounting point relevant data in this substation 



	Name of 

tie-line
	From

Substation 
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	
	
	Option 1
	No data
	-

	
	
	Option 2
	Main Meter Measurement data or best validated meter data
	EIC Z code issued by the Local Issuing Office

	
	
	Option 3
	Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	
	and Backup Meter Measurement data
	EIC Z code issued by the Local Issuing Office


Example of SECOND type for table 8 or 9: 
The next tables show examples of table 8 and 9 according to the different location of the accounting point and the use of the correct table type.

8.1 Accounting Point in Substation 1 for tie-line 1 at SO 1 according to figure 1

Note: in this case the accounting point relevant data is only at SO1, therefore SO1 use the FIRST type of table and SO2 use SECOND type of table
At SO 1:

	Substation of SO1: 
accounting point is in this substation ( accounting point relevant data in this substation 

“FIRST type of table “

	Name of 

Tie-line
	From

Substation 

1
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	
	
	Option 1
	Accounting Point Relevant data
	T-code

	
	
	Option 2
	Accounting Point Relevant data 
	T-code

	
	
	
	and Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	Option 3
	Accounting Point Relevant data
	T-code

	
	
	
	and Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	
	and Backup Meter Measurement data
	EIC Z code issued by the Local Issuing Office


Example of Table 8 according to the first type: possible options for SO1 when accounting point is in substation 1
At SO 2:

	Substation of SO2: 

Accounting point is in substation 1( NO accounting point relevant data in this substation 2

“SECOND type of table “

	Name of 

tie-line
	From

Substation 2
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	
	
	Option 1
	No data
	-

	
	
	Option 2
	Only Main Meter Measurement data or best validated meter data
	EIC Z code issued by the Local Issuing Office

	
	
	Option 3
	Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	
	and Backup Meter Measurement data
	EIC Z code issued by the Local Issuing Office


Example of Table 9 according to the second type: possible options for SO2 when accounting point is in substation 1
An example, like it should appear in the bilateral agreement, for an agreed set of meter measurements data, where the Accounting Point is in Substation 1 according to figure 1, is given below.
	From ESO (accounting point in this substation)

	Name of 

tie-line
	From

Substation 1
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	Sofia Zapad - Nis
	Sofia Zapad
	Option 2
	Accounting Point Relevant data 
	10T-BG-RS-00001F

	
	
	
	and Main Meter Measurement data
	32Z-BG-RS-000M1P


Illustration of Table 8 according to the first type: accounting point in substation 1 (see figure 1)
	From EMS (accounting point in substation 1)

	Name of 

tie-line
	From

Substation 2
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively
EIC Z code issued by the Local Issuing Office 

	Sofia Zapad – Nis
	Nis
	Option 3
	Main Meter Measurement data
	34Z-BG-RS-000M1W

	
	
	
	and Backup Meter Measurement data
	34Z-BG-RS-000B1S


Illustration of Table 9 according to the second type: accounting point in substation 1 
(see figure 1)
8.2 Accounting Point in Substation 2 of tie-line 2 at SO 2 according to figure 1

Note: in this case the accounting point relevant data is only at SO2

At SO 1:

	Substation of SO1: 

Accounting point is in substation 2( NO accounting point relevant data in this substation 2

“SECOND type of table “

	Name of 

tie-line
	From

Substation 1
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	
	
	Option 1
	No data
	-

	
	
	Option 2
	Only Main Meter Measurement data or best validated meter data
	EIC Z code issued by the Local Issuing Office

	
	
	Option 3
	Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	
	and Backup Meter Measurement data
	EIC Z code issued by the Local Issuing Office


Example of Table 8 according to the first type: possible options for SO1 when accounting point is in substation 2
At SO 2:
	Substation of SO2: 
accounting point is in this substation ( accounting  point relevant data in this substation 

“FIRST type of table “

	Name of 

tie-line
	From

Substation 2
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	
	
	Option 1
	Accounting Point Relevant data
	T-code

	
	
	Option 2
	Accounting Point Relevant data 
	T-code

	
	
	
	and Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	Option 3
	Accounting Point Relevant data
	T-code

	
	
	
	and Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	
	and Backup Meter Measurement data
	EIC Z code issued by the Local Issuing Office


Example of Table 9 according to the second type: possible options for SO2 when accounting point is in substation 2
An example, like it should appear in the bilateral agreement, for an agreed set of meter measurements data, where the Accounting Point is in Substation 2, according to figure 1, is given below:
	From ESO (accounting point in substation 2)

	Name of 

tie-line
	From

Substation 2
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	Kula - Zajecar
	Kula
	Option 2
	Best validated meter data
	32Z-BG-RS-000M2N


Illustration of Table 8: accounting point is in substation 2 (see figure 1)
	From EMS (accounting point in this substation)

	Name of 

tie-line
	From

Substation 1
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	Kula - Zajecar
	Zajecar
	Option 1
	Accounting Point Relevant data 
	10T-BG-RS-00002D


Illustration of Table 9: accounting point is in substation 2 (see figure 1)

8.3 Accounting Point on the border of tie-line 3 according to figure 1

Note: in this case accounting point relevant data are at both sides of the tie-line

At SO 1:

	Substation of SO1: 
accounting point is on the border( accounting point relevant data in this substation 

“FIRST type of table “

	Name of 

tie-line
	From

Substation 1
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC 10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	
	
	Option 1
	Accounting Point Relevant data
	T-code

	
	
	Option 2
	Accounting Point Relevant data 
	T-code

	
	
	
	and Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	Option 3
	Accounting Point Relevant data
	T-code

	
	
	
	and Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	
	and Backup Meter Measurement data
	EIC Z code issued by the Local Issuing Office


Example of Table 8: possible options for SO1 when accounting point is at the border 
At SO 2:

	Substation of SO2: 
accounting point is on the border( accounting point relevant data in this substation 

“FIRST type of table “

	Name of 

tie-line
	From

Substation 2
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively
EIC Z code issued by the Local Issuing Office 

	
	
	Option 1
	Accounting Point Relevant data
	T-code

	
	
	Option 2
	Accounting Point Relevant data 
	T-code

	
	
	
	and Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	Option 3
	Accounting Point Relevant data
	T-code

	
	
	
	and Main Meter Measurement data
	EIC Z code issued by the Local Issuing Office

	
	
	
	and Backup Meter Measurement data
	EIC Z code issued by the Local Issuing Office


Example of Table 9: possible options for SO1 when accounting point is at the border 
An example, like it should appear in the bilateral agreement, for an agreed set of meter measurements data, where the Accounting Point is in on the border, according to figure 1, is given below:
	From ESO (accounting point at the border)

	Name of 

tie-line
	From

Substation 1
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	Breznik – HE Vrla
	Breznik
	Option 3
	Accounting Point Relevant data
	10T-BG-RS-00003B

	
	
	
	and Main Meter Measurement data
	32Z-BG-RS-000M3L

	
	
	
	and Backup Meter Measurement data
	32Z-BG-RS-000B3H


Illustration of Table 8: accounting point is at the border (see figure 1)
	From EMS (accounting point at the border)

	Name of 

tie-line
	From

Substation 2
	Possible Options
	Set of Meter Measurement data


	ENTSO-E EIC10T code 

respectively

EIC Z code issued by the Local Issuing Office 

	Breznik – HE Vrla
	HE Vrla
	Option 1
	Accounting Point Relevant data
	10T-BG-RS-00003B


Illustration of Table 9: accounting point is at the border (see figure 1)
9 CALCULATION OF ACCOUNTING POINT DATA AND CONSIDERATION OF TIE-LINE LOSSES 
In the ENTSO-E CE there are two ways to manage the tie-lines losses.

· One SO takes care of all losses of one tie-line. By rotating assignment of the “tie-lines loss coverage” among the SO, losses are more or less equally covered by both SO. In this case the Accounting point is located in a Substation. This solution is also taken in case the substation (and with it the accounting point) is located close to the geographical border.
· By placing the Accounting point on the geographical border of the two SO, each SO covers the losses on it part of the transmission facilities.
9.1 The Accounting Point is in Substation 1

The accounting point is equal to the metering point in the Substation 1, namely, the Accounting Point data is equal to the accepted Accounting Point Relevant data from the SOMA document of SO A. In this case the tie-line losses are covered by SO B.
9.2 The Accounting Point is in Substation 2

The accounting point is equal to the metering point in the Substation 2, namely, the Accounting Point data is equal to the accepted Accounting Point Relevant data from the SOMA document of SO B. In this case the tie-line losses are covered by SO A.
9.3 The Accounting Point is on the border

The ENTSO-E CE accounting process supports the consideration of tie-line losses by means of meter measurement data from both sides of the tie-line. In this case the Accounting Point is on the border and thus SO's covers the losses on their part of the transmission facilities. 

In that case the calculation of the Accounting Point data for Tie-line is effected by using the Accounting Point Relevant data as per the following formula:


                                                                       with 

[image: image3]
Note: This calculation has to be performed for each direction of the physical power flow. 
(M1 and M2 are not netted values)


Where  α = R1 / (R1+R2) and β = R2 / (R1 +R2) and α + β = 1
An example, like it should appear in the bilateral agreement, for a tie-line where losses are considered is shown below:
	Name of

interconnection Tie-line


	Name Substation 1

	SO of Substation 1



	Name Substation 2


	SO of Substation 2



	SO 1
R1 (Ω)

	SO 2
R2 (Ω)

	α
	β

	Breznik – HE Vrla
	Breznik
	ESO
	HE Vrla
	EMS
	0.548
	0.882
	0.617
	0.383


Table 10: Direct resistance for the consideration of tie-line losses
Note: If tie-line losses are not considered in the accounting process of the involved SO, the text in chapter 9 of the template of bilateral agreement has to be deleted and instead the following should be written: 
The consideration of tie-line losses is not considered in the ENTSO-E CE accounting process for the parties of this bilateral agreement.
A tie-line can exist out of several section, each one with a different resistance. The parties of bilateral agreement have to calculate the resistance for the tie-line part from each substation to the border. As source of information for the tie-line resistance, the parties of bilateral agreement should contact their asset management. In order to verify whether the calculated resistance is correct determined the involved parties should build the total resistance out of the two partial once. The result should be identical to the one which is used in the DACF process. The resistance used in the DACF process can be requested at the “Modelling Advisor” of ENTSOE 
10 RESOLUTIONS
10.1 Resolution of the period

The applied period in the accounting process is ONE business day, like settled by ENTSO-E CE Operation Handbook. The resolution of the period should be agreed between SO’s and it could be 15’, 30’or 60’. 

10.2 Resolution of energy value

The resolution in the measurement and accounting data validation process must be agreed between SO’s. It must be either an integer value in MWh or a decimal value in MWh with three decimal places.
10.3 Rounding rules

In the ENTSO-E CE processes for accounting and settlement the commercial rounding has to be applied. 

Example for the rounding after the second decimal digit is shown below:

13.3749... ≈ 13.37

13.3750... ≈ 13.38

negative numbers are rounded to the  absolute value. E.g. 

-13.3749... ≈ -13.37

-13.3750... ≈ -13.38

11 DATA EXCHANGE AND VALIDATION PROCESS
This chapter describes the data exchange and validation process. 
Note: In the accounting process there is no netting performed until the unintentional deviation is calculated and the “compensation accounts” are adjusted by the Coordination Centre, the Control Blocks and the Control Area (if applicable) 

For the explanation of this chapter the following two figures are used.
Accounting process overview diagram
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Figure 3: Accounting process overview
Accounting process sequence diagram
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Figure 4: Accounting process sequence diagram
11.1 Meter Measurement data exchange and synchronisation

First the Meter Measurement data exchange and synchronization process is described. For this purpose figure 4 is used.
1) The meter measurement data exchange process starts with the assembly and exchange of the SOMA documents between the SO’s (Sequence 2 and 4). Before a SOMA message is assembled each SO validates the meter measurement data himself in order to provide pre validated data for the meter measurement data exchange and synchronization process. (Sequence 1)

2) SO’s will make the validation of the received SOMA document. The validation includes 
- formal check of the document and 
- formal check of all the data
- validation of all Accounting Point Relevant data against the own Accounting Point Relevant data or best validated data (check whether they are inside the limit of tolerance) 

There for the threshold should be defined per Tie-line. The recommendation for the threshold is the usage of a percentage deviation and in addition an absolute deviation. An example is given in the Table below.
The Accounting Point Relevant data are inside the limits of tolerance if the following equation is fulfilled:

(Ma - Mb) / Ma ≤ P OR ( Ma – Mb ) ≤ A, 
where:

Ma – is greater value from М1 and М2,
Mb – is smaller value from М1 and М2, 

P – is limit of tolerance in percent, 
A – is limit of tolerance in absolute value. 

Below, an example, like it should appear in the bilateral agreement, with limits of tolerance for a tie-line is shown.
	Name of tie-line
	Accounting Point Relevant data
EIC 10T code
	Percentage value for 

tolerance threshold div. by 100
P (%) / 100
	Absolute value for 

tolerance threshold
A (MWh)

	Breznik – HE Vrla
	10T-BG-RS-00003B
	0.025
	10


Table 11: Limits for Meter Measurement data validation
3) If the values of Accounting Point Relevant data from all interconnection Tie-lines and from all time frames (24, when operating with 60 minute resolution) are within the tolerance threshold, the neighboring SO creates and sends a positive acknowledgment (Sequence 3 and 5). After the exchange of positive acknowledgements, on both SOMA messages, the process of validation of the Accounting Point Relevant data is finished. 
4) In case of negative response – the “negative acknowledgment” – the SO’s will check again all data, adjusted the relevant data and exchange adjusted SOMA document (only in case of adjustments) again. 
Note: SO are obligated to agree on accounting relevant data before “cut off” time 
(1:00 pm for daily accounting process). That means these data which are used to calculate the accounting point data have to be the same for both SO. If SO have problems to synchronize the data they have to apply the trouble shouting procedures like stated in chapter 12.1 before “cut off” time.
5) If a SO distinguishes between Meter- and Accounting department than a SOVM document should be send from the Meter- to the Accounting department (Sequence 6). If no positive acknowledgement on the SOMA document has been received until the “cut-off“ time, the Accounting department can not perform his job. 

Note: If the parties, who perform the settlement, will not receive the data or will receive not matched data they will introduce ZERO values instead in order to finalize the daily respectively weekly accounting. Hence it is strongly recommended to come to an agreement with the neighboring SO on time, may be under consideration of the trouble shouting procedures as they are provided in this document.
Note: In both cases, such data may be corrected within the weekly accounting data process.
11.2 Accounting point data exchange and validation

After the validation the Accounting Point Relevant data, and the reception of the SOVM message, the SO’s will start to calculate the “Accounting Point data“ in compliance with the methodology stated in the chapter ”calculation of accounting point data and consideration of tie-line losses”
After the calculation of the “accounting point data” the message SOAM is assembled and sent. (Sequence 7). 
In the process of Accounting Point Data matching, only one of the involved SO (the Designated SO) assembles a SOAM message and sends it to his neighbor (the Matching SO). The neighbor matches the data against his data and sends a positive, respectively a negative acknowledge back (Sequence 8). 

As a prerequisite of this matching process, both SO have to agree in the bilateral agreement about the role they are going to take in this process.
Below, an example, like it should appear in the bilateral agreement, about the role assignment between the involved SO, is shown
	Name of Designated SO
SO who sends the SOAM message
	Name of Matching SO
SO who matches SOAM data against his data

	ESO
	EMS


Table 12: Designated and Matching SO
Following the accounting data matching process is described in detail.
1) The Designated SO will calculate the Accounting Point Data, assemble the SOAM document and sends it to the Matching SO latest until “Gate Close” (Sequence 7).

2) Immediately after the receipt of the SOAМ document the Matching SO will check if the Accounting Point data match with his data.
3) If all Accounting Point data match, the Matching SO creates and submits to the Designated SO the positive acknowledgement (Sequence 8) and the accounting Point Data matching process is finished.

4) In case of a negative acknowledgement, the SO’s will get immediately in contact in order to solve the problem. 
Note: Under normal circumstances this should not happen, because the SO’s had agreed about the set of the meter measurement data and agreed method of the accounting data calculation.  

5) In case that the problem is solved by a change of the Accounting Point data on the side of the Designated SO, he shall submit a the new version of the SOAМ document and the process will continue with step (2). 
6) If no positive acknowledgment was received until “Cut Off” time, agreed Accounting Point data for the SOVA message can not be established and send.

Note: If the parties, who perform the settlement, will not receive the data or will receive not matched data they will introduce ZERO values instead in order to finalize the daily respectively weekly accounting. Hence it is strongly recommended to come to an agreement with the neighboring SO on time, may be under consideration of the trouble shouting procedures as they are provided in this document.
11.3 Submission of matched Accounting Point Data
Both SO’s will submit the matched Accounting Point data through the „System Operator Validated Accounting” SOVA document to the joint platform - the “Publication Framework” respectively (if not available) to its Control Area and to its Control Block and to its Coordination Centre.

12 TROUBLE SHOOTING PROCESS
12.1 Meter data level
In case of unavailability of meter measurement data or available data but not agreed on time, the following procedure is recommended in the following sequence to establish Accounting Point Relevant data:
· If available, use the check meter values from the accounting point substation;

· If available, use the main meter values from the adjacent substation;

· If available, use the check meter values from the adjacent substation;

· If available, use the integrated measurement values from the on-line observation

· If available, use the estimated value from the Application “state estimator”

· If available, use historical data from a day with the same characteristic like the accounting day.

· If possible estimate the accounting data manually 

· ……….

· Set the data to ZERO

Note 1: Such data may be corrected within the weekly accounting data process.
Note 2: Some of these procedures can be applied automatically if agreed between involved SO.

Note 3: Involved TSO may agree on other trouble shouting procedures or on a different sequence.
12.2 Accounting data level
In case of unavailability of Accounting Point data or available data but not agreed on time, the following procedure is recommended in the following sequence to establish matched Accounting Point data values.
· If there is no data available at all, the involved SO should take historical data from an accounting day with a similar character.

· If there is no data available at all and no agreement on historical data can be found, the involved SO should implement ZERO values.

· If data is available but is not matching the parties should take the average value.
Note: If the parties, who perform the settlement, will not receive the data or will receive not matched data they will introduce ZERO values instead in order to finalize the daily respectively weekly accounting. Hence it is strongly recommended to come to an agreement with the neighboring SO on time.
In any case, such Accounting Point data may be corrected within the final weekly accounting data process. Any error that is discovered after the final weekly process is outside of the scope of the ENTSO-E CE accounting process. However, if both TSO agree on a correction, the correction can be performed on a bilateral basis.

Note: the Matching SO will also set up the process of sending the SOAM message to the Designated SO. This file is only a reserve variant and in the normal process is archived by Designated SO. The file will be used in the event that Designated SO cannot submit the Accounting Point data through SOAМ document to the Matching SO.
13 TIMING OF THE PROCESS INFORMATION

The following deadlines, expressed in CET/CEST (Central Europe /Summer /Time), for data delivery are binding:

13.1 Timing of daily accounting process

Note: the following timing (if not expressed different) is valid for the next workday,
	Type of document/ information
	Processing, 

agreeing, conclusion of exchanged 

data
	Data for one day
	Data for more than one day (WE, holidays)

	
	
	Gate closure
	Cut Off time 
	Gate closure
	Cut Off time 

	SOMA document / Meter Measurements data
	Submission / receipt of the SOMA document 
	10:00 AM
	1:00 PM
	10:00 AM
	1:00 PM

	ACK document on the received SOMA
	Validation of received  SOMA document:

- formal check of document and all data in the document

-  check of all Accounting Point Relevant data from received document with own Accounting Point Relevant data whether they are within agreed tolerance threshold

Creation, submission and receipt  of ACK; 

Change and resending of  SOMA document;

Repeated mutual check;
	Immediately issued after received SOMA


	SOAM document / Accounting Point data
	Submission / receipt of the SOAM document 
	1:30 PM
	2:00 PM
	1:30 PM
	4:00 PM

	ACK document on the received SOAM
	Validation of received SOAМ document:

- coincidence of accounting data;

Creation, submission and receipt  of ACK; 

Change and resending of  SOAM document;

Repeated mutual check;
	 Immediately issued after received SOAM



Table 13: Timing for the daily process
13.2 Timing of weekly accounting process

Note: the following timing is valid for Tuesday respectively the next working day after Tuesday,

	Type of document/ information
	Processing, 

agreeing, conclusion of exchanged 

data
	Cut Off time

	SOMA document / Meter Measurements data
	Submission / receipt of the SOMA document 
	10:00 AM

	ACK document on the received SOMA
	Validation of received  SOMA document:

- formal check of document and all data in the document

-  check of all Accounting Point Relevant data from received document with own Accounting Point Relevant data whether they are within agreed tolerance threshold

Creation, submission and receipt  of ACK; 

Change and resending of  SOMA document;

Repeated mutual check;
	 Immediately issued after received SOMA

	SOAM document / Accounting Point data
	Submission / receipt of the SOAM document 
	11:00 AM

	ACK document on the received SOAM
	Validation of received SOAМ document:

- coincidence of accounting data;

Creation, submission and receipt  of ACK; 

Change and resending of  SOAM document;

Repeated mutual check;
	Immediately issued after received SOAM  


Table 14: Timing for the weekly process
14 CONTACT PERSON
	Metering


	Contact person:

	Phone nr.: 

	Fax nr.: 

	E-mail: 


SO1

	Accounting


	Contact person:

	Phone nr.: 

	Fax nr.: 

	E-mail: 


SO2

	Metering


	Contact person:

	Phone nr.: 

	Fax nr.: 

	E-mail: 


	Accounting


	Contact person:

	Phone nr.: 

	Fax nr.: 

	E-mail: 


where


ρ1 – is the specific resistance of the tie-line at side 1 


ρ2 – is the specific resistance of the tie-line at side 2


A1 – is the cross sectional area of the tie-line at side 1


A2 – is the cross sectional area of the tie-line at side 2


M1 – the Accounting Point Relevant data from System Operator 1,


M2 – the Accounting Point Relevant data from System Operator 2.


l1 – is the distance of M1 from the comon border


l2 – is the distance of M2 from the comon border








= α * M2 + β * M1        
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