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ENERGY REGULATORY OFFICE 

DEPARTMENT OF ENERGY ENTERPRISES
INFORMATION PACKAGE (CHP)

FOR COMPANIES INTENDING TO CARRY OUT BUSINESS ACTIVITIES IN THE FORM OF GENERATING ELECTRIC POWER IN
COGENERATION (CHP)

Exhibit 2. Requirements for metering and accounting systems and preparing the device installation description and chart 

WARSAW, February 2010
Technical requirements for grid connection of generating equipment (and also electric energy distribution networks, final recipient equipment, intersystem connections and direct lines) were set forth in the regulation issued by the Minister of Economy dated 4 May 2007 on the detailed conditions for the operation of the electric power system (Journal of Laws of 2007, № 93, item 623, as amended) following Article 9 sections 3 and 4 of Energy Law Act, hereinafter referred to as system regulation.  

In turn, the regulation issued by the Minister of Economy dated 26 September 2007, on the manner of calculating the data specified in the application for issuing a certificate of co-generation origin  and the specific scope of the obligation to obtain and submit certificates of origin for redemption, payment of a replacement fee, and the duty of confirming data concerning the amount of electric energy generated in high-efficiency co-generation (Journal of Laws of 2007, № 185, item 1314), hereinafter referred to also as the co-generation regulation, defines, without limitation: 

· Requirements on metering the amount of electric energy and usable heat produced in co-generation plants and the amount of fuel used for their production, including for the purpose of meeting the requirement to confirm the data referred to in Article 9I section 8 of the Energy Law Act dated 10 April 1997, hereinafter referred to as the Act; and also 

1) The manner of calculating: 

a)
average annual effectiveness of transforming the chemical energy of fuel into electric or mechanical energy and usable heat in co-generation, 

b)  amount of electric energy from high-efficiency co-generation,

c)  amount of usable heat in co-generation,

d)  primary energy savings obtained through the use of co-generation, compared with generation of electric energy in separated systems with efficiency reference values for separated generation; 

· Reference efficiency values for separated generation, individually for electric energy and heat, serving to calculate savings of primary energy attained through the use of co-generation (these are contained in Annex 2 to the co-generation regulation). 
Under the system regulation, technical requirements for connecting generating equipment to the grid have been divided into the following two groups (designated as in the regulation): 

I. Technical requirements for connecting to the grid generating equipment, electric energy distribution networks, final recipient equipment, intersystem connections and direct lines of entities classified as Connector Groups I and II

II. Technical requirements for connecting to the grid generating equipment, distribution networks, final recipient equipment, intersystem connections and direct lines of entities classified as Connector Groups III, IV, V and VI
.

With respect to the above Group I, the requirements cover:  

1. General questions

2. Technical requirements for equipment, installations and network of electric energy recipients 

3. Technical requirements for equipment, installations and network of electric energy producers

4. Technical requirements for telecommunications and exchange of information systems

5. Technical requirements for electric energy metering and accounting systems 

6. Technical requirements for metering and accounting systems

7. Technical requirements for electric energy automatic protection systems and auxiliary devices 

Technical requirements for electric energy metering and accounting systems (point 5) are as follows:

5.1. 
Network with rated voltage of 110 kV or higher, as well as equipment, installations and networks connected to the network with rated voltage of 110 kV or higher are to be equipped with electric energy metering and accounting systems capable of performing at least the function of measuring active and passive energy in two directions. 

5.2. 
Technical requirements for electric energy metering and accounting systems are defined with respect to the systems, for which the measured amounts of electric energy serve as the basis for accounting and confirming such amounts of energy generated in renewable energy sources. 

5.3. 
Technical solutions for electric energy metering and accounting systems depend on the rated power of the connected device, installation or network. These systems fall in three categories: 

1)  category 1 – for measuring electric energy with device power rating of 30 MVA or higher;

2) category 2 – for measuring electric energy with device power rating ranging from 1 MVA to 30 MVA;

3)  category 3 – for measuring electric energy with device power rating of less than 1 MVA.

5.4.
Category 1 electric energy metering and accounting systems should meet the following requirements:

1)  current and voltage transformers in metering and accounting systems should have two cores and two measurement windings of precision class 0.2 for metering electric energy; 

2)  electric energy meters in metering and accounting systems should be of precision class not less than 0.2 for active energy and 1 for passive energy;  

3)   electric energy meters should be capable of working with automated data recording systems.

5.5. Category 2 electric energy metering and accounting systems should meet the following requirements:

1)   current and voltage transformers should be of precision class not less than 0.5;

2)   electric energy meters in metering and accounting systems should be of precision class not less than 0.5 for active energy an 3 for passive energy; 

3)   electric energy meters should be capable of working with automated data recording systems.

5.6. Category 3 electric energy metering and accounting systems should meet the following requirements:

1)   current and voltage transformers should be of precision class not less than 0.5;

2)   electric energy meters in metering and accounting systems should be of precision class not less than 1 for active energy an 3 for passive energy; 

3)   electric energy meters should be capable of working with automated data recording systems.

5.7. For categories 1 and 2 electric energy metering and accounting systems require two equivalent measuring systems: a main electric energy metering and accounting system and a back-up system. 

5.8.
The back-up electric energy metering and accounting system is considered equivalent, when: 

1)   for category 1 – electric energy meters in the main and back-up electric energy metering and accounting systems are powered from separate cores/windings of transformers installed in the same location, and the main and back-up electric energy metering and accounting systems meet the technical requirements set forth in point 5.4 of this Exhibit;  

2)   for category 2 - the main and back-up electric energy metering and accounting systems meet the technical requirements set forth in point 5.5 of this Exhibit.

(…)

5.10 Electric energy metering and accounting systems should be installed:

1) on the side of upper voltage of block transformers and general application transformers of generating units connected to network of 110 kV and higher;

2) on the side of 110 kV transformers LV/110 kV, which are in the place where equipment, installations or networks of other entities are connected;

3) on the side of upper voltage of transformers or in line field with 110 kV and higher rated voltage, which are in the place of connection to final recipients; 

4) in line fields with 110 kV and higher rated voltage of lines linked from the national electric power system to the electric power systems of other countries; 

5) in line fields with 110 kV rated voltage of lines linked between electric energy distribution system networks;

6)  on clamps of generators in power plants rendering system services and in power plants requiring confirmation by the operator of the electric power grid concerning the amount of electric energy, necessary for claiming a certificate of origin in the sense of the Act. 

With respect to the second group of requirements for the various connector group, detailed specification of requirements for metering and accounting systems and measuring-control systems is provided in point II.2. 

In all cases, the devices making up each metering and accounting system must be attested or type approved consistent with the requirements set for the given device. With respect to devices for which no attestation or type approval is required, the device must have an appropriate certificate confirming precision of measurement (calibration certificate). The interval between successive calibrations of such devices (except for current and voltage measuring transformers, which are subject to primary attestation) should not exceed the term of attestation of the active energy meter installed in the same metering and accounting system. 

In accordance with points I.1.5 and II.3 of Annex 1 to the system regulation, the operator shall define detailed or additional technical requirements in the instructions, drafted on the basis of Article 9g of the Act, namely in Traffic and Operation of Distribution Network Instructions of given electric energy system operator. Requirements for specific instances of connecting production equipment to a network may differ from operator to operator. In this context, considering the practical experience of License Holders, the proposal is to request that given operators (to whose network the production equipment will be connected) define the conditions – technical requirements for connecting a given device or equipment group to the network. 

According to § 3 section 1 of co-generation regulation, in calculating the amount of electric energy from high-efficiency co-generation, average annual general efficiency and amount of primary energy savings, the values are to be determined on the basis of actual functioning parameters of the co-generation plant, in its normal operating conditions, and the data on amount and quality of electric energy and usable heat production between 1 January and 32 December of the given year, with reservation of § 12 point 1. Consistently with section 2 of that paragraph, for a micro-generation plant
, the calculations referred to in section 1 may be carried out on the basis of parameters and values set out in the technical documentation of such a plant and the length of its operation during a year.  

Consistently with § 8 section 1. of co-generation regulation, metering the amount of electric energy generated in a co-generation plant, including for the purpose of satisfying the data confirmation requirement referred to in Article 9l section 8 of the Act, shall be done on clamps of generators or fuel cells which are part of the co-generation plant 
One should also note, that consistently with further provisions in § 8 of co-generation regulation, the amount of usable heat produced in a co-generation plant and supplied to the heating installation or distribution network referred to § 4 section 4 is to be measured on the balance boundary of the co-generation plant or of a distinct set of installations within the co-generation plant. The amount of fuel used by a co-generation plant is in turn measured at the balance boundary of the co-generation plant or of a distinct set of installations within the co-generation plant. The places for meters and the balance boundary of the co-generation plant referred to above, shall be designated on the schematic diagram of a distinct set of installations which are part of the co-generation plant referred to in Article 9l section 10 of the Act (see also Exhibit 3 to the Package).

Annex 1 to co-generation regulation – Manner of calculating the data concerning amount of electric energy produced in high-efficiency co-generation and amounts of primary energy savings covers the following points (numbering consistent with numbering in the regulation):  
1) Scope
2) Requirements regarding conduct of energy measurement 
3) Determining the balance boundary and schema of co-generation plant
4) Determining the amount of electr4ic energy produced in co-generation plant 
5) Determining the amount of usable heat produced through co-generation in co-generation plant 

6) Determining the amount of chemical energy contained in the fuel used in co-generation plant 
7) Power exchange coefficients in co-generation plant
Consistently with Requirements concerning measurements of (numbering consistent with numbering in the Annex):

2.1. 
In calculating the amount of electric energy produced through the high-efficiency co-generation referred to in § 6 section 1 of co-generation regulation, and the primary energy savings referred to in § 7 section 1 of co-generation regulation, there is a need for assuring the required precision of measuring values of physical amounts serving as input data for calculation algorithms, consistently with requirements set out in regulations governing measures.   At the balance boundary of the co-generation plant or of a distinct set of installations within the co-generation plant § there should measuring and monitoring of a fuel and energy streams sent into the co-generation plant and of electric energy and usable heat  sent out of that plant during the period covered by the report. 
2.2.
For a small-scale co-generation plant
:

  1)   which is not equipped with installations for drawing off waste heat and is characterized by fixed ratio of electric energy to usable heat in any operating conditions, it is permitted to measure only the electric energy sent out of the co-generation plant; there is no need to measure the usable heat and fuel consumption; 
  2)   equipped with installations for drawing off waste heat and where the ratio of electric energy to usable heat varies n different operating conditions, measured shall be electric energy, usable heat and fuel consumption. 
2.3. 
For a micro-generation plant of size referred to in point 2.1, these may be determined on the basis of the values set out in the technical documentation of installations making up the plant. Calculations may be made on the basis of equipment test results, confirmed with a certificate issued by a competent an independent certifying authority. 
2.4. 
The measurements referred to in point 2.1 should be made using measuring sets or devices meeting the requirements set out in regulations governing measurements, and in the event that such regulations have not defined requirements, applicable shall be the requirements set out in standards relating to such sets or devices. Where results of measurement taken with a measuring device are accepted as the basis for commercial transactions or tx assessment, the said device shall be accepted as meeting requirements. 

2.5. 
Measurement of the physical amounts referred to in point 2.1 shall be done as follows: 

  1)   measurement of energy, flow, pressure, temperature and torque shall be done with designated metering-accounting devices, with designation defined as devices appropriate for given type of measurement, marked in as manner consistent with regulations governing measurement and allowing for their unequivocal identification 
  2)   amount of fuel sent into a co-generation plant is measured by taking mass measurement or volume measurement for liquid and gaseous fuels;

  3)   amount of heat contained in the steam coming into and leaving the co-generation plant, and also the amount of heat contained in the top-up water is measured at the balance boundary of the co-generation plant or of a distinct set of installations within it; enthalpy appropriate for the measured steam pressure and temperature should be marked using steam tables or steam charts having the reference level of 0 °C and 1013 hPa;

  4)   amount of usable heat consumed in the co-generation plant for its own needs is measured with installed measuring devices; when no measuring devices have been installed or are not appropriate, permitted will be determining the amount of heat flow by using the indirect method; 
  5)  gross amount of electric energy from generators rated  1 MVA and more is measured using measuring devices of class not inferior to 0,5 or C, and the gross amount of electric energy from generators rated  less than 1 MVA using measuring devices of class not inferior to 1 or B;

  6)  the power change coefficient referred to in point 7.1 of co-generation regulation  is measured for different operating states of the co-generation plant, separately for each stream of energy brought out of or into the co-generation plant, by hourly tests held in conditions as closely as possible resembling the conditions for which they were designed; 
  7)  amount of fuel injected into supplementary-burner and after-burner devices and the production of usable heat and electric energy through such burning is measured separately with appropriate tests; 
  8)  efficiency of supplementary-burner and after-burner  devices is measured by hourly tests held in conditions as closely as possible resembling the conditions for which they were designed.

2.6. 
Procedures applied for sampling fuel and determining its calorific value are set out by the relevant standards. Given calorific values apply only to a given fuel delivery or fuel batch, used or supplied one time only or continuously, for which the fuel samples are representative. 
Considering the outline electrical schema (see following graph), one can distinguish the location of meters in the following places (designation consistent with the specimen application for a license, presented in Exhibit 1): 

ZG
- metering electric energy on generator clamps;

ZPWE
- metering electric energy past drain-off points for own needs of the station;

GOSD
- metering electric energy at the point of connection with Power Grid Operator (OSE);

OSE          - Power Grid Operator to whose grid the generating entity will be connected. 





Graph 1. Outline  electrical schema
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�	 group I – entities, whose equipment, installations and networks are connected directly to a network with rated voltage in excess of 110 kV;


	group II – entities, whose equipment, installations and networks are connected directly to a network with 110 kV rated voltage;


�	group III – entities, whose equipment, installations and networks are connected directly to a network with rated voltage of more than 1 kV, but less than 110 kV;


	group IV – entities, whose equipment, installations and networks are connected directly to a network with rated voltage of no more than 1 kV and connected power of no more than 40 kW or rated current of pre-meter protection in current line above 63 A;


	group V - entities, whose equipment, installations and networks are connected directly  to a network with rated voltage of no more than 1 kV and connected power of no more than 40 kW or rated current of pre-meter protection in current line above 63 A;


	group VI - entities, whose equipment, installations and networks are connected  to the network by a provisional connector which, under terms specified in the contract, will be replaced by a permanent connection, or entities, whose equipment, installations and networks are connected  to the network for a specified length of time, but not more than one year.


�	Under § 2 point 1 of co-generation regulation, a micro-generation plant is a co-generation plant with installed electric capacity of less than 50 kW.


�	 In accordance with § 2 point 2 a small-scale co-generation plant means a co-generation plant or group of o-generation plants with total installed electric capacity for an energy source of less than 1 MW. 
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