ПРИЛОЖЕНИЕ №3
КЪМ ТЕХНИЧЕСКО ЗАДАНИЕ
НАИМЕНОВАНИЕ НА ПОРЪЧКАТА:

Предаване на данни в реално време за производството на топлинна и електрическа енергия от съоръженията в ТЕЦ ,,София” към електроенергиен системен оператор 
1. Описание електромер тип Elster AS1440:

Elster AS1440 e статичен трифазен електромер за активна и реактивна енергия с възможности за комуникация , вграден часовник, модулна архитектура за разширения. Електромерът е одобрен тип по директива на ЕС -MID.

2. Технически характеристики:

	Комуникационни интерфейси


	Оптичен интерфейс

CLO или RS232 или RS485

Интерфейс за комуникационен модул


	EN 62056-21, макс. 9600 Baud макс. 19200

Baud макс. 19200 Baud



3. Комуникация с информационната система WPS 32 на ТЕЦ ,,София”
Електромерите са доставени с комуникационен модул FEM 1206 Modbus конвертор.
Конверторът FEM1206 се използва за дистанционно отчитане на електромери посредством серийни интерфейси RS232 или RS485. Комуникацията се осъществява TCP/IP свързаност. 

Устройството е базирано на модул EM1206 производство на Tibbo technolgy.

Работните параметри се задават с помощта на програма за изчитане и параметризиране на конвертора. Връзката се осъществява предимно по мрежата. Възможно е промяна на настройки и подмяна на фърмуера чрез серийния порт.

· Технически данни на модул EM1206
· МОДУЛ EM1206

0 10/100BaseT, auto-MDIX Ethernet port.

0 До 4 канала

- RS232 - 2бр. може да параметризира като един канал с RTS и CTS

- RS485 - 2 бр. независими интерфейса

0 До 1024 KB памет за допълнителни приложения

0 2KB EEPROM

0 WiFi модул с WPA, WPA2 encryption - опция

· ЗАХРАНВАНЕ

AC/DC 90 - 260 V, 50/60 Hz

- консумация в режим на готовност

V mA P/W cos S/VА

230 12 1.93 0.99 1.96

90 30 1.83 0.99 1.85

· ИНТЕРФЕЙС RS232

Макс. брой устройства 1 + 1*

Скорост От 300 до 115200bps

Трансферен режим Асинхронен, пълен дуплекс

Макс. разстояние 15 м

Формат на данните 7e1, 8n1 и др.

* В зависимост от конфигурацията.

·  ИНТЕРФЕЙС RS485

Макс. брой устройства 31 + 1

Скорост От 300 до 115200bps

Трансферен режим двупроводен

Макс. разстояние 1100 м

Формат на данните 7e1, 8n1 и др.

4. MODBUS

Modbus функцията - едно устройство поддържа до 3 електромера и възможност за конвертиране на IEC протокола в Modbus регистри. За целта електромерите се свързват с устройството чрез RS485 и Modbus регистрите са достъпни през Ethernet порта.

4.1 MODBUS НАСТРОЙКИ

- Общи настройки

От този раздел има възможност да се зададат настройки за Ethernet достъп и интервал между две запитвания за данни към електромера.

- Настройка на RS485 канал

От този раздел могат да се зададат настройки за достъп до съответния канал и порт на който да отговаря канала при Ethernet комуникация, както и ограничения на достъпа по IP. Има възможност за подробно конфигуриране на RS485 интерфейса.

- Настройки за идентификация на електромерите

В този раздел се задават комуникационните идентификатори на всеки електромер - за IEC протокола на съответния електромер и Modbus идентификатор за достъп чрез Modbus протокола. Тук се задават и броя на цифрите след десетичната запетая за съответните величини (трябва да се съглаува с настройката на електромера).
4.1 MODBUS РЕГИСТРИ

Задаването на желаните регистри за конвертиране става от раздел OBIS codes.

Задава се съответния OBIS код за желания параметър – Modbus регистрите започват от номер 40000 за първия регистър, а всеки следващ е с последователен номер (40001,40002....400ХХ). Всички регистри са 32bit Integer като тип. Това трябва да се има предвид при представянето на данни като дата и час. Електромера трябва да бъде предварително конфигуриран за да бъдат получавани от него съответните данни.

5. Списък от параметри на електромерите тип ,,ELSTER AS1440”

Описание на OBIS кодовете за IEC 62056 стандарт протокол:
	OBIS code
	Description

	Active energy registers:

	1.8.0
	Positive active energy (A+) total [kWh]

	1.8.1
	Positive active energy (A+) in tariff T1 [kWh]

	1.8.2
	Positive active energy (A+) in tariff T2 [kWh]

	1.8.3
	Positive active energy (A+) in tariff T3 [kWh]

	1.8.4
	Positive active energy (A+) in tariff T4 [kWh]

	2.8.0
	Negative active energy (A+) total [kWh]

	2.8.1
	Negative active energy (A+) in tariff T1 [kWh]

	2.8.2
	Negative active energy (A+) in tariff T2 [kWh]

	2.8.3
	Negative active energy (A+) in tariff T3 [kWh]

	2.8.4
	Negative active energy (A+) in tariff T4 [kWh]

	15.8.0
	Absolute active energy (A+) total [kWh]

	15.8.1
	Absolute active energy (A+) in tariff T1 [kWh]

	15.8.2
	Absolute active energy (A+) in tariff T2 [kWh]

	15.8.3
	Absolute active energy (A+) in tariff T3 [kWh]

	15.8.4
	Absolute active energy (A+) in tariff T4 [kWh]

	16.8.0
	Sum active energy without reverse blockade (A+ - A-) total [kWh]

	16.8.
	Sum active energy without reverse blockade (A+ - A-) in tariff T1 [kWh]

	16.8.2
	Sum active energy without reverse blockade (A+ - A-) in tariff T2 [kWh]

	16.8.3
	Sum active energy without reverse blockade (A+ - A-) in tariff T3 [kWh]

	16.8.4
	Sum active energy without reverse blockade (A+ - A-) in tariff T4 [kWh]

	2. Reactive energy registers

	3.8.0
	Positive reactive energy (Q+) total [kvarh]

	3.8.1
	Positive reactive energy (Q+) in tariff T1 [kvarh]

	3.8.2
	Positive reactive energy (Q+) in tariff T2 [kvarh]

	3.8.3
	Positive reactive energy (Q+) in tariff T3 [kvarh]

	3.8.4
	Positive reactive energy (Q+) in tariff T4 [kvarh]

	4.8.0
	Negative reactive energy (Q-) total [kvarh]

	4.8.1
	Negative reactive energy (Q-) in tariff T1 [kvarh]

	4.8.2
	Negative reactive energy (Q-) in tariff T2 [kvarh]

	4.8.3
	Negative reactive energy (Q-) in tariff T3 [kvarh]

	4.8.4
	Negative reactive energy (Q-) in tariff T4 [kvarh]

	5.8.0
	Imported inductive reactive energy in 1-st quadrant (Q1) total [kvarh]

	5.8.1
	Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T1 [kvarh]

	5.8.2
	Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T2 [kvarh]

	5.8.3
	Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T3 [kvarh]

	5.8.4
	Imported inductive reactive energy in 1-st quadrant (Q1) in tariff T4 [kvarh]

	6.8.0
	Imported capacitive reactive energy in 2-nd quadrant (Q2) total [kvarh]

	6.8.1
	Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T1 [kvarh]

	6.8.2
	Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T2 [kvarh]

	6.8.3
	Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T3 [kvarh]

	6.8.4
	Imported capacitive reactive energy in 2-nd quadr. (Q2) in tariff T4 [kvarh]

	7.8.0
	Exported inductive reactive energy in 3-rd quadrant (Q3) total [kvarh]

	7.8.1
	Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T1 [kvarh]

	7.8.2
	Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T2 [kvarh]

	7.8.3
	Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T3 [kvarh]

	7.8.4
	Exported inductive reactive energy in 3-rd quadrant (Q3) in tariff T4 [kvarh]

	8.8.0
	Exported capacitive reactive energy in 4-th quadrant (Q4) total [kvarh]

	8.8.1
	Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T1 [kvarh]

	8.8.2
	Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T2 [kvarh]

	8.8.3
	Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T3 [kvarh]

	8.8.4
	Exported capacitive reactive energy in 4-th quadr. (Q4) in tariff T4 [kvarh]

	3. Apparent energy registers

	9.8.0
	Apparent energy (S+) total [kVAh]

	9.8.1
	Apparent energy (S+) in tariff T1 [kVAh]

	9.8.2
	Apparent energy (S+) in tariff T2 [kVAh]

	9.8.3
	Apparent energy (S+) in tariff T3 [kVAh]

	9.8.4
	Apparent energy (S+) in tariff T4 [kVAh]

	4. Registers of active energy per phases

	21.8.0
	Positive active energy (A+) in phase L1 total [kWh]

	41.8.0
	Positive active energy (A+) in phase L2 total [kWh]

	61.8.0
	Positive active energy (A+) in phase L3 total [kWh]

	22.8.0
	Negative active energy (A-) in phase L1 total [kWh]

	42.8.0
	Negative active energy (A-) in phase L2 total [kWh]

	62.8.0
	Negative active energy (A-) in phase L3 total [kWh]

	35.8.0
	Absolute active energy (|A|) in phase L1 total [kWh]

	55.8.0
	Absolute active energy (|A|) in phase L2 total [kWh]

	75.8.0
	Absolute active energy (|A|) in phase L3 total [kWh]

	5. Maximum demand registers:

	1.6.0
	Positive active maximum demand (A+) total [kW]

	1.6.1
	Positive active maximum demand (A+) in tariff T1 [kW]

	1.6.2
	Positive active maximum demand (A+) in tariff T2 [kW]

	1.6.3
	Positive active maximum demand (A+) in tariff T3 [kW]

	1.6.4
	Positive active maximum demand (A+) in tariff T4 [kW]

	2.6.0
	Negative active maximum demand (A-) total [kW]

	2.6.1
	Negative active maximum demand (A-) in tariff T1 [kW]

	2.6.2
	Negative active maximum demand (A-) in tariff T2 [kW]

	2.6.3
	Negative active maximum demand (A-) in tariff T3 [kW]

	2.6.4
	Negative active maximum demand (A-) in tariff T4 [kW]

	15.6.0
	Absolute active maximum demand (|A|) total [kW]

	15.6.1
	Absolute active maximum demand (|A|) in tariff T1 [kW]

	15.6.2
	Absolute active maximum demand (|A|) in tariff T2 [kW]

	15.6.3
	Absolute active maximum demand (|A|) in tariff T3 [kW]

	15.6.4
	Absolute active maximum demand (|A|) in tariff T4 [kW]

	3.6.0
	Positive reactive maximum demand (Q+) total [kvar]

	4.6.0
	Negative reactive maximum demand (Q-) total [kvar]

	5.6.0
	Reactive maximum demand in Q1 (Q1) total [kvar]

	6.6.0
	Reactive maximum demand in Q2 (Q2) total [kvar]

	7.6.0
	Reactive maximum demand in Q3 (Q3) total [kvar]

	8.6.0
	Reactive maximum demand in Q4 (Q4) total [kvar]

	9.6.0
	Apparent maximum demand (S+) total [kVA]

	6. Cumulative maximum demand registers

	1.2.0
	Positive active cumulative maximum demand (A+) total [kW]

	1.2.1
	Positive active cumulative maximum demand (A+) in tariff T1 [kW]

	1.2.2
	Positive active cumulative maximum demand (A+) in tariff T2 [kW]

	1.2.3
	Positive active cumulative maximum demand (A+) in tariff T3 [kW]

	1.2.4
	Positive active cumulative maximum demand (A+) in tariff T4 [kW]

	2.2.0
	Negative active cumulative maximum demand (A-) total [kW]

	2.2.1
	Negative active cumulative maximum demand (A-) in tariff T1 [kW]

	2.2.2
	Negative active cumulative maximum demand (A-) in tariff T2 [kW]

	2.2.3
	Negative active cumulative maximum demand (A-) in tariff T3 [kW]

	2.2.4
	Negative active cumulative maximum demand (A-) in tariff T4 [kW]

	15.2.0
	Absolute active cumulative maximum demand (|A|) total [kW]

	15.2.1
	Absolute active cumulative maximum demand (|A|) in tariff T1 [kW]

	15.2.2
	Absolute active cumulative maximum demand (|A|) in tariff T2 [kW]

	15.2.3
	Absolute active cumulative maximum demand (|A|) in tariff T3 [kW]

	15.2.4
	Absolute active cumulative maximum demand (|A|) in tariff T4 [kW]

	3.2.0
	Positive reactive cumulative maximum demand (Q+) total [kvar]

	4.2.0
	Negative reactive cumulative maximum demand (Q-) total [kvar]

	5.2.0
	Reactive cumulative maximum demand in Q1 (Q1) total [kvar]

	6.2.0
	Reactive cumulative maximum demand in Q2 (Q2) total [kvar]

	7.2.0
	Reactive cumulative maximum demand in Q3 (Q3) total [kvar]

	8.2.0
	Reactive cumulative maximum demand in Q4 (Q4) total [kvar]

	9.2.0
	Apparent cumulative maximum demand (S+) total [kVA]

	7. Demands in a current demand period

	1.4.0
	Positive active demand in a current demand period (A+) [kW]

	2.4.0
	Negative active demand in a current demand period (A-) [kW]

	15.4.0
	Absolute active demand in a current demand period (|A|) [kW]

	3.4.0
	Positive reactive demand in a current demand period (Q+) [kvar]

	4.4.0
	Negative reactive demand in a current demand period (Q-) [kvar]

	5.4.0
	Reactive demand in a current demand period in Q1 (Q1) [kvar]

	6.4.0
	Reactive demand in a current demand period in Q2 (Q2) [kvar]

	7.4.0
	Reactive demand in a current demand period in Q3 (Q3) [kvar]

	8.4.0
	Reactive demand in a current demand period in Q4 (Q4) [kvar]

	9.4.0
	Apparent demand in a current demand period (S+) [kVA]

	8. Demands in the last completed demand period

	1.5.0
	Positive active demand in the last completed demand period (A+) [kW]

	2.5.0
	Negative active demand in the last completed demand period (A-) [kW]

	15.5.0
	Absolute active demand in the last completed demand period (|A|) [kW]

	3.5.0
	Positive reactive demand in the last completed demand period (Q+) [kvar]

	4.5.0
	Negative reactive demand in the last completed demand period (Q-) [kvar]

	5.5.0
	Reactive demand in the last completed demand period in Q1 (Q1) [kvar]

	6.5.0
	Reactive demand in the last completed demand period in Q2 (Q2) [kvar]

	7.5.0
	Reactive demand in the last completed demand period in Q3 (Q3) [kvar]

	8.5.0
	Reactive demand in the last completed demand period in Q4 (Q4) [kvar]

	9.5.0
	Apparent demand in the last completed demand period (S+) [kVA]

	9. Instantaneous power registers

	1.7.0
	Positive active instantaneous power (A+) [kW]

	21.7.0
	Positive active instantaneous power (A+) in phase L1 [kW]

	41.7.0
	Positive active instantaneous power (A+) in phase L2 [kW]

	61.7.0
	Positive active instantaneous power (A+) in phase L3 [kW]

	2.7.0
	Negative active instantaneous power (A-) [kW]

	22.7.0
	Negative active instantaneous power (A-) in phase L1 [kW]

	42.7.0
	Negative active instantaneous power (A-) in phase L2 [kW]

	62.7.0
	Negative active instantaneous power (A-) in phase L3 [kW]

	15.7.0
	Absolute active instantaneous power (|A|) [kW]

	35.7.0
	Absolute active instantaneous power (|A|) in phase L1 [kW]

	55.7.0
	Absolute active instantaneous power (|A|) in phase L2 [kW]

	75.7.0
	Absolute active instantaneous power (|A|) in phase L3 [kW]

	16.7.0
	Sum active instantaneous power (A+ - A-) [kW]

	36.7.0
	Sum active instantaneous power (A+ - A-) in phase L1 [kW]

	56.7.0
	Sum active instantaneous power (A+ - A-) in phase L2 [kW]

	76.7.0
	Sum active instantaneous power (A+ - A-) in phase L3 [kW]

	3.7.0
	Positive reactive instantaneous power (Q+) [kvar]

	23.7.0
	Positive reactive instantaneous power (Q+) in phase L1 [kvar]

	43.7.0
	Positive reactive instantaneous power (Q+) in phase L2 [kvar]

	63.7.0
	Positive reactive instantaneous power (Q+) in phase L3 [kvar]

	4.7.0
	Negative reactive instantaneous power (Q-) [kvar]

	24.7.0
	Negative reactive instantaneous power (Q-) in phase L1 [kvar]

	44.7.0
	Negative reactive instantaneous power (Q-) in phase L2 [kvar]

	64.7.0
	Negative reactive instantaneous power (Q-) in phase L3 [kvar]


	9.7.0
	Apparent instantaneous power (S+) [kVA]

	29.7.0
	Apparent instantaneous power (S+) in phase L1 [kVA]

	49.7.0
	Apparent instantaneous power (S+) in phase L2 [kVA]

	69.7.0
	Apparent instantaneous power (S+) in phase L3 [kVA]

	10. Electricity network quality registers

	11.7.0
	Instantaneous current (I) [A]

	31.7.0
	Instantaneous current (I) in phase L1 [A]

	51.7.0
	Instantaneous current (I) in phase L2 [A]

	71.7.0
	Instantaneous current (I) in phase L3 [A]

	91.7.0
	Instantaneous current (I) in neutral [A]

	11.6.0
	Maximum current (I max) [A]

	31.6.0
	Maximum current (I max) in phase L1 [A]

	51.6.0
	Maximum current (I max) in phase L2 [A]

	71.6.0
	Maximum current (I max) in phase L3 [A]

	91.6.0
	Maximum current (I max) in neutral [A]

	12.7.0
	Instantaneous voltage (U) [V]

	32.7.0
	Instantaneous voltage (U) in phase L1 [V]

	52.7.0
	Instantaneous voltage (U) in phase L2 [V]

	72.7.0
	Instantaneous voltage (U) in phase L3 [V]

	13.7.0
	Instantaneous power factor

	33.7.0
	Instantaneous power factor in phase L1

	53.7.0
	Instantaneous power factor in phase L2

	73.7.0
	Instantaneous power factor in phase L3

	14.7.0
	Frequency [Hz]

	11. Tamper registers (energy registers and registers of elapsed time)

	C.53.1
	Tamper 1 energy register

	C.53.2
	Tamper 2 energy register

	C.53.3
	Tamper 3 energy register

	C.53.4
	Tamper 4 energy register

	C.53.11
	Tamper 5 energy register

	C.53.5
	Tamper 1 time counter register

	C.53.6
	Tamper 2 time counter register

	C.53.7
	Tamper 3 time counter register

	C.53.9
	Tamper 4 time counter register

	C.53.10
	Tamper 5 time counter register

	12. Events registers (counters and time-stamps)

	C.2.0
	Event parameters change - counter

	C.2.1
	Event parameters change - timestamp

	C.51.1
	Event terminal cover opened - counter

	C.51.2
	Event terminal cover opened - timestamp

	C.51.3
	Event main cover opened - counter

	C.51.4
	Event main cover opened - timestamp

	C.51.5
	Event magnetic field detection start - counter

	C.51.6
	Event magnetic field detection start - timestamp

	C.51.7
	Event reverse power flow - counter

	C.51.8
	Event reverse power flow - timestamp

	C.7.0
	Event power down - counter

	C.7.10
	Event power down - timestamp

	C.51.13
	Event power up - counter

	C.51.14
	Event power up – timestamp

	C.51.15
	Event RTC (Real Time Clock) set - counter

	C.51.16
	Event RTC (Real Time Clock) set - timestamp

	C.51.21
	Event terminal cover closed - counter

	C.51.22
	Event terminal cover closed - timestamp

	C.51.23
	Event main cover closed - counter

	C.51.24
	Event main cover closed - timestamp

	C.51.25
	Event log-book 1 erased - counter

	C.51.26
	Event log-book 1 erased - timestamp

	C.51.27
	Event fraud start - counter

	C.51.28
	Event fraud start - timestamp

	C.51.29
	Event fraud stop - counter

	C.51.30
	Event fraud stop - timestamp

	13. Miscellaneous registers used in sequences

	0.9.1
	Current time (hh:mm:ss)

	0.9.2
	Date (YY.MM.DD or DD.MM.YY)

	0.9.4
	Date and Time (YYMMDDhhmmss)

	0.8.0
	Demand period [min]

	0.8.4
	Load profile period [min] (option)

	0.0.0
	Device address 1

	0.0.1
	Device address 2

	0.1.0
	MD reset counter

	0.1.2
	MD reset timestamp

	0.2.0
	Firmware version

	0.2.2
	Tariff program ID

	C.1.0
	Meter serial number

	C.1.2
	Parameters file code

	C.1.4
	Parameters check sum

	C.1.5
	Firmware built date

	C.1.6
	Firmware check sum

	C.6.0
	Power down time counter

	C.6.1
	Battery remaining capacity

	F.F.0
	Fatal error meter status

	C.87.0
	Active tariff

	0.2.1
	Parameters scheme ID

	C.60.9
	Fraud flag

	0.3.0
	Active energy meter constant

	0.4.2
	Current transformer ratio

	0.4.3
	Voltage transformer ratio


Забележка :
1. В журналните форми и екранни менюта на информационната система WPS32 на ТЕЦ ,,София” наименованията на параметрите (Description OBIS) трябва да са на български език.
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