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ʉʂʈɸɴɽʅʀʎɽ 

 

ʊʘʙʝʣʘ 1 ï ʇʨʠʢʘʟ ʢʦʨʠʰ˂ʝʥʠʭ ʩʢʨʘ˂ʝʥʠʮʘ 

 

AMCD Advanced Metering Communication Device - ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʫʨʝʹʘʿ ʥʘʧʨʝʜʥʦʛ 
ʙʨʦʿʠʣʘ 

AMR Automated Meter Reading - ʉʠʩʪʝʤ ʟʘ ʜʘˀʠʥʩʢʦ ʦʯʠʪʘʚʘˁʝ ʧʦʪʨʦʰˁʝ 

AMRC Advanced Metering Regional Collector - ʂʦʥʮʝʥʪʨʘʪʦʨ ʧʦʜʘʪʘʢʘ 

AMI  Advanced Metering Infrastructure - 

ʅʘʧʨʝʜʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʘ ʜʘˀʠʥʩʢʦ ʦʯʠʪʘʚʘˁʝ ʧʦʪʨʦʰˁʝ 

AMM Automated/Advanced Metering Management ï  

ʅʘʧʨʝʜʘʥ ʩʠʩʪʝʤ ʟʘ ʫʧʨʘʚˀʘˁʝ ʜʘˀʠʥʩʢʠʤ ʦʯʠʪʘʚʘˁʝʤ ʧʦʪʨʦʰˁʝ 

AMCC Advanced Metering Control Computer - 

ʋʧʨʘʚˀʘʯʢʠ ʨʘʯʫʥʘʨ ʟʘ ʜʘˀʠʥʩʢʦ ʦʯʠʪʘʚʘˁʝ ʧʦʪʨʦʰˁʝ 

CET Central European Time - ʎʝʥʪʨʘʣʥʦ ʝʚʨʦʧʩʢʦ ʚʨʝʤʝ 

CIM Common Information Model - ɿʘʿʝʜʥʠʯʢʠ ʠʥʬʦʨʤʘʮʠʦʥʠ ʤʦʜʝʣ 

CIS Customer Information System - ʉʠʩʪʝʤ ʟʘ ʧʦʜʨʰʢʫ ʢʫʧʮʠʤʘ 

COSEM Companion Specification for Energy Metering -  

ɿʘʿʝʜʥʠʯʢʘ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʟʘ ʦʯʠʪʘʚʘˁʝ ʝʥʝʨʛʠʿʝ 

DLMS Device Language Message Specification  

ʉʧʝʮʠʬʠʢʘʮʠʿʘ ʧʦʨʫʢʘ ʥʘ ʥʠʚʦʫ ʫʨʝʹʘʿʘ  

IEC International Electrotechnical Commission - ʄʝʹʫʥʘʨʦʜʥʘ ʝʣʝʢʪʨʦʪʝʭʥʠʯʢʘ 
ʢʦʤʠʩʠʿʘ 

MDM/R Meter Data Management and Repository - ʋʧʨʘʚˀʘˁʝ ʧʦʜʘʮʠʤʘ ʦ ʦʯʠʪʘʥʦʿ 
ʧʦʪʨʦʰˁʠ 

OMS Outage Management System - ʋʧʨʘʚˀʘˁʝ ʠʩʧʘʜʠʤʘ 

RF  Radio Frequency - ʈʘʜʠʦ ʬʨʝʢʚʝʥʮʠʿʘ 
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1. ʋɺʆɼ 

ʅʘʧʨʝʜʥʠ ʩʠʩʪʝʤ ʟʘ ʤʝʨʝˁʝ ʠ ʫʧʨʘʚˀʘˁʝ ʧʦʪʨʦʰˁʦʤ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, 
ʦʯʠʪʘʚʘˁʝ ʙʨʦʿʠʣʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʙʨʦʿʠʣʘ), ʦʙʨʘʜʫ ʠ 
ʘʨʭʠʚʠʨʘˁʝ ʧʦʜʘʪʘʢʘ (Smart Metering System ï ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: ʉʠʩʪʝʤ) ʦʙʫʭʚʘʪʘ 
ʥʘʧʨʝʜʥʫ ʤʝʨʥʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (AMI), ʫʧʨʘʚˀʘˁʝ ʜʘˀʠʥʩʢʠʤ ʦʯʠʪʘʚʘˁʝʤ (AMM) ʠ 
ʫʧʨʘʚˀʘˁʝ ʤʝʨʥʠʤ ʧʦʜʘʮʠʤʘ ʠ ʩʢʣʘʜʠʰʪʝˁʝ ʧʦʜʘʪʘʢʘ (MDM/R). 

AMI ʿʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʫ ʦʢʚʠʨʫ ʢʦʿʝ ʩʝ ʧʦʜʘʮʠ ʤʝʤʦʨʠʩʘʥʠ ʫ ʙʨʦʿʠʣʠʤʘ ʦʟʥʘʯʝʥʠ 
ʪʘʯʥʠʤ ʜʘʪʫʤʦʤ ʠ ʚʨʝʤʝʥʦʤ ʧʝʨʠʦʜʠʯʥʦ ʜʘˀʠʥʩʢʠ ʧʨʠʢʫʧˀʘʿʫ ʧʦʩʨʝʜʩʪʚʦʤ 
ʢʦʥʮʝʥʪʨʘʪʦʨʘ (AMRC) ʠ ʧʨʝʥʦʩʝ ʜʦ ʫʧʨʘʚˀʘʯʢʦʛ ʨʘʯʫʥʘʨʘ (AMCC) ʫ ʦʢʚʠʨʫ AMM 
ʎʝʥʪʨʘ, ʠ ʜʘˀʝ ʜʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦʛ MDM ʩʠʩʪʝʤʘ. ɼʘˀʠʥʩʢʦ ʧʨʠʢʫʧˀʘˁʝ ʧʦʜʘʪʘʢʘ 
ʤʦʛʫ˂ʝ ʿʝ ʨʝʘʣʠʟʦʚʘʪʠ ʠ ʫ ʜʠʨʝʢʪʥʦʿ ʢʦʤʫʥʠʢʘʮʠʿʠ ʠʟʤʝʹʫ ʙʨʦʿʠʣʘ ʦʧʨʝʤˀʝʥʠʭ 
ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʢʦʤʫʥʠʢʘʮʠʦʥʠʤ ʤʦʜʫʣʠʤʘ (ɸMCD) ʠ AMCC. 

AMR/AMM ʩʠʩʪʝʤʠ ʫ ʪʝʢʫ˂ʦʿ ʜʝʮʝʥʠʿʠ ʙʝʣʝʞʝ ʚʝʦʤʘ ʙʨʟ ʨʘʟʚʦʿ. ʇʦʩʣʝ ʧʦʯʝʪʥʠʭ 
ʧʦʢʫʰʘʿʘ ʧʦʯʝʪʢʦʤ ʦʚʝ ʜʝʮʝʥʠʿʝ, ʘ ʩʘʛʣʝʜʘʚʘʿʫ˂ʠ ʩʪʘʥʜʘʨʜʠʟʘʮʠʦʥʝ ʪʨʝʥʜʦʚʝ ʫ 
ɽʚʨʦʧʩʢʦʿ ʋʥʠʿʠ (ɽʋ) ʠ ɸʤʝʨʠʮʠ, ʿʘʩʥʦ ʿʝ ʜʘ ˂ʝ ʧʦʪʧʫʥʘ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ ʙʨʦʿʠʣʘ ʠ 
ʦʩʪʘʣʠʭ ʢʦʤʧʦʥʝʥʘʪʘ AMI ʨʘʟʣʠʯʠʪʠʭ ʧʨʦʠʟʚʦʹʘʯʘ ʫʩʢʦʨʦ ʙʠʪʠ ʦʩʪʚʘʨʝʥʘ. 

ʊʦ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʤʘʩʦʚʥʫ ʟʘʤʝʥʫ ʙʨʦʿʠʣʘ ʩʪʘʨʠʿʝ ʛʝʥʝʨʘʮʠʿʝ (roll-out) ʠ ʧʨʝʣʘʟʘʢ 
ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʠʭ ʧʨʝʜʫʟʝ˂ʘ (ɽɼʇ) ï ʧʨʠʚʨʝʜʥʠʭ ʜʨʫʰʪʘʚʘ ʥʘ ʥʦʚ ʥʠʚʦ 
ʧʦʩʣʦʚʘˁʘ ʠ ʨʝʘʣʠʟʘʮʠʿʫ SmartGrids ʢʦʥʮʝʧʪʘ.  
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ʉʠʩʪʝʤ ˂ʝ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥ ʫ ʩʢʣʘʜʫ ʩʘ ʨʝʣʝʚʘʥʪʥʠʤ ʩʪʘʥʜʘʨʜʠʤʘ. ʋ ʦʢʦʣʥʦʩʪʠʤʘ 
ʥʝʧʨʝʩʪʘʥʦʛ ʨʘʟʚʦʿʘ ʪʝʭʥʦʣʦʛʠʿʘ ʠ ʧʨʘʪʝ˂ʠʭ ʩʪʘʥʜʘʨʜʘ, ʨʝʰʝˁʝ ʢʦʿʝ ʩʝ ʧʨʝʜʣʘʞʝ ʿʝ 
ʫʩʢʣʘʹʝʥʦ ʩʘ ʧʨʘʚʮʠʤʘ ʨʘʟʚʦʿʘ ʫ ʦʚʦʿ ʦʙʣʘʩʪʠ. 

ʆʩʥʦʚʥʠ ʜʝʦ ʤʘʪʝʨʠʿʘʣʘ ʩʫ ʪʝʭʥʠʯʢʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʝ ʩʧʝʮʠʬʠʢʘʮʠʿʝ. ɿʘʜʘʪʘʢ 
ʫʚʦʜʥʠʭ ʪʝʢʩʪʦʚʘ ʿʝ ʜʘ ʙʣʠʞʝ ʦʙʿʘʩʥʝ ʮʠˀʝʚʝ, ʧʨʠʥʮʠʧʝ, ʢʦʥʪʝʢʩʪ, ʟʘʭʪʝʚʝ, ʧʨʠʩʪʫʧ 
ʨʝʘʣʠʟʘʮʠʿʠ ʩʠʩʪʝʤʘ ʠ ʩʚʝ ʰʪʦ ʫʪʠʯʝ ʥʘ ʩʘʜʨʞʘʿ ʪʝʭʥʠʯʢʝ ʩʧʝʮʠʬʠʢʘʮʠʿʝ. 

2.  ʎʀɲɽɺʀ, ʇʈʀʅʎʀʇʀ ʀ ʌʋʅʂʎʀɱɽ ʉʀʉʊɽʄɸ 

ʆʧʰʪʠ ʮʠ  ˀʫʚʦʹʝˁʘ ʉʠʩʪʝʤʘ ʿʝ ʧʦʙʦˀʰʘˁʝ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʧʦʜʩʪʠʮʘˁʝ 
ʨʘʮʠʦʥʘʣʥʠʿʝʛ ʢʦʨʠʰ˂ʝˁʘ ʝʥʝʨʛʠʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʝʚʨʦʧʩʢʠʤ ʮʠˀʝʤ Ă20/20/20ñ , 
ʦʜʥʦʩʥʦ 20% ʚʠʰʝ ʦʙʥʦʚˀʠʚʠʭ ʠʟʚʦʨʘ, 20% ʤʘˁʝ ʝʤʠʩʠʿʝ CO2 ʠ 20% ʧʦʚʝ˂ʘˁʘ 
ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʫ ɽʋ ʜʦ 2020, ʘ ʩʚʝ ʫ ʦʢʚʠʨʫ ʰʠʨʝ SmartGrids ʧʣʘʪʬʦʨʤʝ. 

ʅʘʿʚʘʞʥʠʿʠ ʮʠˀʝʚʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʉʠʩʪʝʤʘ ʩʫ: 

¶ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʦʯʠʪʘʚʘˁʘ ʠ ʧʦʚʝ˂ʘˁʝ ʙʨʦʿʘ ʦʯʠʪʘʥʠʭ ʙʨʦʿʠʣʘ ʝʣʝʢʪʨʠʯʥʝ 
ʝʥʝʨʛʠʿʝ; 

¶ ʧʦʚʝ˂ʘˁʝ ʪʘʯʥʦʩʪʠ ʤʝʨʝˁʘ ʠ ʩʤʘˁʝˁʝ ʙʨʦʿʘ ʨʝʢʣʘʤʘʮʠʿʘ; 

¶ ʫʙʨʟʘʚʘˁʝ ʠʟʜʘʚʘˁʘ ʨʘʯʫʥʘ ʠ ʩʤʘˁʝˁʝ ʚʨʝʤʝʥʘ ʥʘʧʣʘʪʝ; 

¶ ʧʦʙʦˀʰʘˁʝ ʘʥʘʣʠʪʠʢʝ ʢʦʨʠʩʥʠʢʘ, ʤʦʛʫ˂ʥʦʩʪ ʜʘˀʠʥʩʢʦʛ ʠʩʢˀʫʯʝˁʘ ʢʫʧʘʮʘ ʠ 
ʧʦʚʝ˂ʘˁʝ ʩʪʝʧʝʥʘ ʥʘʧʣʘʪʝ; 

¶ ʩʤʘˁʝˁʝ ʥʝʪʝʭʥʠʯʢʠʭ ʛʫʙʠʪʘʢʘ; 

¶ ʨʝʘʣʠʟʘʮʠʿʘ ʪʝʭʥʦʣʦʰʢʝ ʧʣʘʪʬʦʨʤʝ ʟʘ ʧʨʠʤʝʥʫ ʢʦʤʧʣʝʢʩʥʦʛ ʪʘʨʠʬʥʦʛ 
ʩʠʩʪʝʤʘ 

¶ ʧʦʙʦˀʰʘˁʝ ʫʧʨʘʚˀʘˁa ʤʨʝʞʦʤ ʠ ʦʧʪʝʨʝ˂ʝˁʝʤ (ʙʦˀʝ ʢʦʨʠʰ˂ʝˁʝ 
ʧʦʩʪʦʿʝ˂ʠʭ ʢʘʧʘʮʠʪʝʪʘ ʠ ʦʜʣʘʛʘˁʝ ʠʥʚʝʩʪʠʮʠʿʘ ʫ ɽɽʆ); 

¶ ʫʥʘʧʨʝʹʝˁʝ ʧʣʘʥʠʨʘˁʘ ʨʘʟʚʦʿʘ ʤʨʝʞʝ; 

¶ ʩʤʘˁʝˁʝ ʪʨʦʰʢʦʚʘ ʦʜʨʞʘʚʘˁʘ; 

¶ ʩʢʨʘ˂ʝˁʝ ʚʨʝʤʝʥʘ ʪʨʘʿʘˁʘ ʧʨʝʢʠʜʘ ʠ ʧʦʚʝ˂ʘˁʝ ʧʦʫʟʜʘʥʦʩʪʠ ʜʠʩʪʨʠʙʫʪʠʚʥʝ 
ʤʨʝʞʝ; 

¶ ʨʝʘʣʠʟʘʮʠʿʘ ʦʩʥʦʚʝ ʟʘ SmartGrids. 

 

ʀʩʧʫˁʝˁʝ ʦʚʠʭ ʮʠˀʝʚʘ ˂ʝ ʜʦʥʝʪʠ ʤʥʦʛʦʙʨʦʿʥʝ ʢʦʨʠʩʪʠ, ʰʪʦ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʙʨʟʠ 
ʧʦʚʨʘ˂ʘʿ ʫʣʦʞʝʥʠʭ ʩʨʝʜʩʪʘʚʘ, ʫ ʥʝʢʠʤ ʧʦʜʨʫʯʿʠʤʘ ʠ ʟʘ 6 ʤʝʩʝʮʠ. 
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ʉʠʩʪʝʤ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ ʩʣʝʜʝ˂ʠʤ ʧʨʠʥʮʠʧʠʤʘ: 

¶ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ *; 

¶ ʧʦʫʟʜʘʥʦʩʪ; 

¶ ʩʢʘʣʘʙʠʣʥʦʩʪ; 

¶ ʬʣʝʢʩʠʙʠʣʥʦʩʪ; 

¶ ʤʦʜʫʣʘʨʥʦʩʪ; 

¶ ʘʫʪʦʤʘʪʩʢʦ ʧʨʝʧʦʟʥʘʚʘˁʝ ʠ ʫʚʦʹʝˁʝ ʢʦʤʧʦʥʝʥʘʪʘ ʫ ʉʠʩʪʝʤ (Ăplug and playñ); 

¶ ʜʚʦʩʤʝʨʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ; 

¶ ʩʠʛʫʨʥʦʩʪ ʧʦʜʘʪʘʢʘ; 

¶ ʫʥʠʬʠʢʘʮʠʿʘ ʠ ʩʪʘʥʜʘʨʜʠʟʘʮʠʿʘ ʬʫʥʢʮʠʿʘ ʠ ʢʦʤʘʥʜʠ ʉʠʩʪʝʤʘ. 

 

* ʀʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ ʿʝ ʩʧʦʩʦʙʥʦʩʪ ʫʨʝʹʘʿʘ ʥʘʿʤʘˁʝ ʪʨʠ ʨʘʟʣʠʯʠʪʘ ʧʨʦʠʟʚʦʹʘʯʘ ʜʘ ʫ 
ʦʢʚʠʨʫ ʉʠʩʪʝʤʘ ʨʘʟʤʝˁʫʿʫ ʠ ʢʦʨʠʩʪʝ ʠʥʬʦʨʤʘʮʠʿʝ ʘʫʪʦʤʘʪʩʢʠ ʧʨʝʧʦʟʥʘʿʫ˂ʠ ˁʠʭʦʚ ʦʙʠʤ, 
ʬʦʨʤʘʪ ʠ ʟʥʘʯʝˁʝ. 

 

ʉʠʩʪʝʤ ʠʤʘ ʩʣʝʜʝ˂ʝ ʬʫʥʢʮʠʿʝ: 

 

¶ ʜʘˀʠʥʩʢʦ ʦʯʠʪʘʚʘˁʝ ʩʚʠʭ ʠʟʤʝʨʝʥʠʭ (ʨʝʛʠʩʪʨʦʚʘʥʠʭ) ʚʝʣʠʯʠʥʘ ʩʘ ʝʣʝʤʝʥʘʪʘ 
ʉʠʩʪʝʤʘ; 

¶ ʜʘˀʠʥʩʢʘ ʧʨʦʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ; 

¶ ʜʘˀʠʥʩʢʦ ʫʢˀʫʯʝˁʝ/ʠʩʢˀʫʯʝˁʝ ʢʫʧʘʮʘ; 

¶ ʤʝʤʦʨʠʩʘˁʝ ʠ ʘʨʭʠʚʠʨʘˁʝ ʜʘˀʠʥʩʢʠ ʦʯʠʪʘʥʠʭ ʧʦʜʘʪʘʢʘ; 

¶ ʧʨʝʛʣʝʜ, ʛʨʘʬʠʯʢʠ ʧʨʠʢʘʟ ʠ ʘʥʘʣʠʟʘ ʧʦʜʘʪʘʢʘ; 

¶ ʘʫʪʦʤʘʪʩʢʘ ʜʝʪʝʢʮʠʿʘ ʥʦʚʦʧʦʩʪʘʚˀʝʥʠʭ ʙʨʦʿʠʣʘ ʫ ʉʠʩʪʝʤ; 

¶ ʘʫʪʦʤʘʪʩʢʘ ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʘ ʧʫʪʘˁʝ ʠ ʠʟʥʘʣʘʞʝˁʝ ʦʧʪʠʤʘʣʥʠʭ ʨʠʧʠʪʝʨʩʢʠʭ 
ʨʫʪʘ; 

¶ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʩʪʫʧʘ ʜʨʫʛʠʭ ʢʦʨʠʩʥʠʢʘ ʤʝʤʦʨʠʩʘʥʠʤ ʧʦʜʘʮʠʤʘ; 

¶ ʤʦʛʫ˂ʥʦʩʪ ʢʦʨʠʰ˂ʝˁʘ pre-paid ʙʨʦʿʠʣʘ; 

¶ ʤʦʛʫ˂ʥʦʩʪ ʧʨʠʢʫʧˀʘˁʘ ʧʦʜʘʪʘʢʘ ʠ ʩʘ ʜʨʫʛʠʭ ʚʨʩʪʘ ʤʝʨʥʠʭ ʫʨʝʹʘʿʘ ʢʘʦ ʰʪʦ ʩʫ 
ʛʘʩʦʤʝʨʠ, ʚʦʜʦʤʝʨʠ, ʢʘʣʦʨʠʤʝʪʨʠ ʠ ʩʣ. (multi-metering);  

¶ ʤʦʛʫ˂ʥʦʩʪ ʨʝʘʣʠʟʘʮʠʿʝ ʚʝʟʝ ʩʘ HAN (Home Area Network). 
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3. ʂʆʅʊɽʂʉʊ ʉʀʉʊɽʄɸ 

ʂʦʥʪʝʢʩʪ AMI/MDM ʩʠʩʪʝʤʘ ʩʘ ʘʩʧʝʢʪʘ ʜʠʨʝʢʪʥʦ ʪʘʥʛʠʨʘʥʠʭ ʧʦʩʣʦʚʥʠʭ ʬʫʥʢʮʠʿʘ 
ɽɼʇ (ʨʝʬʝʨʝʥʪʥʘ ʘʨʭʠʪʝʢʪʫʨʘ) ʦʜʨʘʞʘʚʘ ʦʩʘʤ ʛʣʘʚʥʠʭ ʣʦʛʠʯʢʠʭ/ʘʧʩʪʨʘʢʪʥʠʭ 

ʢʦʤʧʦʥʝʥʘʪʘ (ʢʦʿʝ ʩʫ ʧʦʪʝʥʮʠʿʘʣʥʦ ʨʝʘʣʠʟʦʚʘʥʝ ʢʘʦ ʠʥʬʦʨʤʘʮʠʦʥʠ ʧʦʜʩʠʩʪʝʤʠ), ʠ 
ʪʦ: 

ʄʝʨʥʦ ʤʝʩʪʦ

ʇʨʠʢʫʧˀ ʘˁʝ

ʤʝʨʝˁʘ

ʋʧʨʘʚˀ ʘˁʝ ʠ

ʨʝʢʦʥʬʠʛʫʨʘʮʠʿʘ

ʋʧʨʘʚˀ ʘˁʝ

ʨʘʜʦʚʠʤʘ

ʋʧʨʘʚˀ ʘˁʝ

ʀʩʧʘʜʠʤʘ 

(OMS)

AMM ʎʝʥʪʘʨ
MDM/R ʩʠʩʪʝʤ

ɸʥʘʣʠʟʘ

ʦʧʪʝʨʝ˂ʝˁʘ

ʋʧʨʘʚˀ ʘˁʝ 

ʦʧʪʝʨʝ˂ʝˁʝʤ

ʉʠʩʪʝʤ ʟʘ 

ʫʧʨʘʚˀ ʘˁ ʝ

ʦʧʪʝʨʝ˂ʝˁʝʤ

ʆʜʨʞʘʚʘˁ ʝ 

ʤʝʨʥʦʛ ʤʝʩʪʘ  ʠ 

ʫʧʨʘʚˀ ʘˁ ʝ

ʜʦʙʨʠʤʘ

ʇʣʘʥʠʨʘˁʝ

ʤʨʝʞʝ

ʇʦʜʨh ʢʘ ʢʫʧʮʠʤʘ

ʠ ʥʘʧʣʘʪʘ (Billing)

ʀʩʧʦʨʫʢʘ

ʝʣʝʢʪʨʠʯʥʝ

ʝʥʝʨʛʠʿʝ

ʋʧʨʘʚˀ ʘˁʝ

ʤʨʝʞʦʤ

[1]  ʀʥʬʦʨʤʘʮʠʿʝ ʦ ʨʘʯʫʥʫ ʢʫʧʮʘ

[2]  ʂʦʥʬʠʛʫʨʘʮʠʿʘ ʠ ʠʥʩʪʘʣʘʮʠʿʘ

[3]  ʋʧʨʘʚˀʘˁʝ ʠ ʩʠʛʥʘʣʠʟʘʮʠʿʘ

[4]  ʀʥʬʦʨʤʘʮʠʿʝ ʦ ʢʫʧʮʫ

[5]  ʇʦʩʝʙʥʘ ʦʯʠʪʘʚʘˁʘ ʧʦʪʨʦh ʝˁ

[6]  ʉʠʛʥʘʣʠ ʟʘ ʟʘʭʪʝʚʘʥʫ ʧʦʪʨʦh ʫˁ

[7]  ʋʢˀʫʯʝˁʝ / ʠʩʢˀʫʯʝˁʝ

[8]  ʄʦʥʪʘʞʘ, ʜʝʤʦʥʪʘʞʘ, ʧʦʧʨʘʚʢʘ, ʠʪʜ.

[9]  ʂʨʠʚʝ ʦʧʪʝʨʝ˂ʝˁʘ, ʘʨʭʠʚʘ ʤʝʨʝˁʘ

[10]  ʊʘʨʠʬʥʘ ʧʦʣʠʪʠʢʘ

[11]  ʉʪʘˁʝ ʤʝʨʥʦʛ ʤʝʩʪʘ

[12]  ɸʨʭʠʚʘ ʧʦʜʘʪʢʘ ʦ ʧʦʪʨʦh ʠˁ

[13]  ʇʦʜʘʮʠ ʦ ʧʦʪʨʦh ʠˁ

[14]  ɿʘʭʪʝʚ ʟʘ ʧʦʧʨʘʚʢʦʤ ʤʝʨʥʦʛ ʤʝʩʪʘ

[15]  ɿʘʭʪʝʚ ʟʘ ʦʯʠʪʘʚʘˁʝʤ ʧʦʪʨʦh ʝˁ

[16]  ʀʩʧʘʜʠ ʠ ʚʝʨʠʬʠʢʘʮʠʿʘ ʨʝʩʪʘʫʨʘʮʠʿʝ

[17]  ʇʦʫʟʜʘʥʦʩʪ ʠ ʢʚʘʣʠʪʝʪ ʠʩʧʦʨʫʢʝ

[18]  ʆʯʠʪʘʚʘˁʘ, ʜʦʛʘ́ʘʿʠ ʠ ʩʠʛʥʘʣʠ

[19]  ʇʦʩʝʙʥʘ ʦʯʠʪʘʚʘˁʘ

[20]  ʇʘʨʘʤʝʪʨʠ ʠ ʪʘʨʠʬʝ

[21]  ʈʘʟʤʝʥʘ ʠʥʬʦʨʤʘʮʠʿʘ

[22]  ʈʘʟʤʝʥʘ ʟʘʧʠʩʘ

[18]

[3]

[2]

[19]

[8] [12]

[5]

[20]

[10]

[11]

[3]

[17]

[16]

[13]

[12]

[4] [12]

[6]

[7]

[18]

[1]

[9]
[9]

[14]

[14]

[9]

AMI

ʤʤʤʤ 

ʉʣʠʢʘ 2 ï Smart Metering ʩʠʩʪʝʤ ʫ ʢʦʥʪʝʢʩʪʫ ʧʦʩʣʦʚʥʠʭ ʬʫʥʢʮʠʿʘ ɽɼʇ 

3.1 ɸʅɸʃʀɿɸ ʆʇʊɽʈɽɴɽɳɸ 

ʉʠʩʪʝʤ ʟʘ ʫʧʨʘʚˀʘˁʝ ʦʧʪʝʨʝ˂ʝˁʝʤ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʠ ʢʦʥʪʨʦʣʫ 
ʦʧʪʝʨʝ˂ʝˁʘ ʫ ʮʠˀʫ ʫʥʘʧʨʝʹʝˁʘ ʧʦʫʟʜʘʥʦʩʪʠ ʨʘʜʘ ʜʠʩʪʨʠʙʫʪʠʚʥʦʛ 
ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʦʛ ʩʠʩʪʝʤʘ, ʧʨʠ ʯʝʤʫ ʩʝ ʩʧʨʦʚʦʜʝ ʨʘʟʥʝ ʘʥʘʣʠʟʝ. ʅʘʿʯʝʰ˂ʝ ʩʝ 
ʢʦʨʠʩʪʝ ʘʥʘʣʠʟʝ ʫ ʧʦʛʣʝʜʫ: ʧʨʦʛʥʦʟʝ ʦʧʪʝʨʝ˂ʝˁʘ, ʘʥʘʣʠʟʝ ʩʠʛʫʨʥʦʩʪʠ, ʩʠʤʫʣʘʮʠʿʝ 
ʨʘʟʥʠʭ ʩʮʝʥʘʨʠʿʘ ʠʟʜʘʚʘˁʘ ʢʦʤʘʥʜʠ ʫʧʨʘʚˀʘˁʫ ʦʧʪʝʨʝ˂ʝˁʝʤ, ʢʘʦ ʠ ʦʩʪʘʣʠʭ 
ʝʥʝʨʛʝʪʩʢʠʭ ʧʨʦʨʘʯʫʥʘ. ʆʚʘ ʘʧʩʪʨʘʢʪʥʘ ʢʦʤʧʦʥʝʥʪʘ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʠ ʫ ʦʢʚʠʨʫ 
ʜʦʤʝʥʘ ʦʧʝʨʘʪʠʚʥʦʛ ʧʣʘʥʠʨʘˁʘ ʠ ʦʧʪʠʤʠʟʘʮʠʿʝ ʧʦʛʦʥʘ. 
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3.2 ʋʇʈɸɺɲɸɳɽ ʆʇʊɽʈɽɴɽɳɽʄ 

ʉʠʩʪʝʤ ʟʘ ʦʯʠʪʘʚʘˁʝ ʧʦʪʨʦʰˁʝ ʯʝʩʪʦ ʩʝ ʢʦʨʠʩʪʠ ʢʘʦ ʢʦʤʫʥʠʢʘʮʠʦʥʠ Ăgatewayñ ʟʘ 
ʧʦʪʨʝʙʝ ʫʧʨʘʚˀʘˁʘ ʦʧʪʝʨʝ˂ʝˁʝʤ ʢʦʜ ʧʦʿʝʜʠʥʠʭ ʫʨʝʹʘʿʘ ʢʫʧʘʮʘ, ʢʦʿʠ ʩʝ ʥʘʧʘʿʘʿʫ 
ʧʫʪʝʤ ʧʦʩʝʙʥʠʭ ʠʥʩʪʘʣʘʮʠʿʘ. ʅʘʧʨʝʜʥʘ ʙʨʦʿʠʣʘ, ʦʧʨʝʤˀʝʥʘ ʩʢʣʦʧʢʘʤʘ, ʦʤʦʛʫ˂ʘʚʘʿʫ 
ʜʘˀʠʥʩʢʦ ʠʩʢˀʫʯʝˁʝ/ʫʢˀʫʯʝˁʝ ʢʫʧʮʘ ʢʘʦ ʠ ʬʫʥʢʮʠʿʫ ʣʠʤʠʪʘʪʦʨʘ ʩʥʘʛʝ.  

ʋʧʨʘʚˀʘˁʝ ʦʧʪʝʨʝ˂ʝˁʝʤ ʤʦʞʝ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥʦ ʠʟ ʭʠʪʥʠʭ ʦʧʝʨʘʪʠʚʥʠʭ ʨʘʟʣʦʛʘ 
(code red) ʠʣʠ ʝʢʦʥʦʤʩʢʠʭ ʨʘʟʣʦʛʘ. 

3.3 ʋʇʈɸɺɲɸɳɽ ʇʈɽʂʀɼʀʄɸ ʅɸʇɸɱɸɳɸ (OMS) 

ʆʄS ʩʝ ʢʦʨʠʩʪʠ ʦʜ ʩʪʨʘʥʝ ʦʧʝʨʘʪʦʨʘ ʜʠʩʪʨʠʙʫʪʠʚʥʦʛ ʩʠʩʪʝʤʘ ʫ ʮʠˀʫ ʜʝʪʝʢʮʠʿʝ ʠ 
ʧʨʘ˂ʝˁʘ ʠʩʧʘʜʘ ʫ ʦʢʚʠʨʫ ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʝ ʤʨʝʞʝ, ʢʘʦ ʠ ʚʝʨʠʬʠʢʘʮʠʿʝ ʠʩʧʘʜʘ 
ʠ/ʠʣʠ ʨʝʩʪʘʫʨʘʮʠʿʝ ʥʘʧʘʿʘˁʘ. ʆʄS ʿʝ ʚʝʦʤʘ ʩʣʦʞʝʥ ʩʠʩʪʝʤ ʙʫʜʫ˂ʠ ʜʘ ʩʝ 
ʬʫʥʢʮʠʦʥʘʣʥʦ ʧʦʚʝʟʫʿʝ ʩʘ ʨʘʟʥʠʤ ʜʦʤʝʥʠʤʘ ʠ ˁʠʭʦʚʠʤ ʧʦʩʣʦʚʥʠʤ ʧʦʜʬʫʥʢʮʠʿʘʤʘ. 
ʅʘʿʚʘʞʥʠʿʠ ʦʜ ʦʚʠʭ ʜʦʤʝʥʘ ʠ ʧʦʩʣʦʚʥʠʭ ʧʦʜʬʫʥʢʮʠʿʘ ʩʫ: ʫʧʨʘʚˀʘˁʝ ʢʚʘʨʦʚʠʤʘ ʫ 
ʦʢʚʠʨʫ ʫʧʨʘʚˀʘˁʘ ʤʨʝʞʦʤ, ʩʠʤʫʣʘʮʠʿʘ ʫʧʨʘʚˀʘʯʢʠʭ ʘʢʮʠʿʘ ʫ ʦʢʚʠʨʫ ʦʧʝʨʘʪʠʚʥʦʛ 
ʧʣʘʥʠʨʘˁʘ ʠ ʦʧʪʠʤʠʟʘʮʠʿʝ, ʫʧʨʘʚˀʘˁʝ ʨʘʜʦʚʠʤʘ ʠ ʥʘʜʟʦʨ ʫ ʦʢʚʠʨʫ ʦʜʨʞʘʚʘˁʘ ʠ 
ʠʟʛʨʘʜˁʝ. 

ɿʙʦʛ ʚʨʝʤʝʥʩʢʠ ʦʩʝʪˀʠʚʝ ʧʨʠʨʦʜʝ ʜʝʪʝʢʮʠʿʝ ʠʩʧʘʜʘ, ʦʜʥʦʩʥʦ ʟʙʦʛ ʧʦʪʨʝʙʝ ʜʘ ʩʝ 
ʰʪʦ ʙʨʞʝ ʨʝʘʛʫʿʝ, ʧʦʩʪʦʿʠ ʠ ʧʦʪʝʥʮʠʿʘʣʥʘ ʧʦʪʨʝʙʘ ʟʘ ʨʝʘʣʠʟʘʮʠʿʦʤ ʠʥʪʝʨʬʝʿʩʘ ʢʘ 
ɸʄʄ ʎʝʥʪʨʫ ʫ ʮʠˀʫ ʛʝʥʝʨʠʩʘˁʘ ʥʘʢʥʘʜʥʠʭ ʟʘʭʪʝʚʘ ʟʘ ʦʯʠʪʘʚʘˁʝʤ. ʅʘ ʦʩʥʦʚʫ ʦʚʠʭ 
ʦʯʠʪʘʚʘˁʘ ʧʦ ʟʘʭʪʝʚʫ, ʆʄS ʘʫʪʦʤʘʪʩʢʠ ʜʝʪʝʢʪʫʿʝ ʩʪʘʪʫʩ ʤʨʝʞʥʠʭ ʨʝʩʫʨʩʘ ʫ ʧʦʛʣʝʜʫ 
ʧʨʠʩʫʩʪʚʘ ʥʘʧʦʥʘ ʠ ʜʦʩʪʘʚˀʘ ʠʭ ʦʩʪʘʣʠʤ ʧʦʜʩʠʩʪʝʤʠʤʘ ʥʘ ʜʘˀʫ ʘʥʘʣʠʟʫ. ʇʦʤʝʥʫʪʠ 
ʠʥʪʝʨʬʝʿʩ ʟʘ ʧʦʪʨʝʙʝ ʥʘʢʥʘʜʥʦʛ ʟʘʭʪʝʚʘ ʟʘ ʦʯʠʪʘʚʘˁʝʤ ʧʦʜʘʪʘʢʘ ʦ ʦʧʪʝʨʝ˂ʝˁʫ 
ʤʦʞʝ ʩʝ ʢʦʨʠʩʪʠʪʠ ʦʜ ʩʪʨʘʥʝ ʜʠʩʧʝʯʝʨʘ, ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ ʩʝ ʞʝʣʠ ʚʝʨʠʬʠʢʦʚʘʪʠ 
ʩʪʘʪʫʩ ʥʘʧʘʿʘˁʘ ʢʫʧʘʮʘ ʥʘʢʦʥ ʨʝʩʪʘʫʨʘʮʠʿʝ ʥʘʧʘʿʘˁʘ, ʧʨʝ ʥʝʛʦ ʰʪʦ ʜʠʩʧʝʯʝʨ ʫʧʫʪʠ 
ʝʢʠʧʫ ʥʘ ʪʝʨʝʥ ʥʘ ʜʘˀʝ ʤʘʥʠʧʫʣʘʮʠʿʝ ʫ ʮʠˀʫ ʨʝʩʪʘʫʨʘʮʠʿʝ ʥʘʧʘʿʘˁʘ ʦʩʪʘʣʠʭ ʢʫʧʘʮʘ 
ʧʦʛʦʹʝʥʠʭ ʠʩʧʘʜʦʤ. 

3.4 ʋʇʈɸɺɲɸɳɽ ɽʃɽʂʊʈʆɼʀʉʊʈʀɹʋʊʀɺʅʆʄ ʄʈɽɾʆʄ 

ʉʠʩʪʝʤ ʟʘ ʫʧʨʘʚˀʘˁʝ ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʦʤ ʤʨʝʞʦʤ ʠʤʘ ʧʦʪʨʝʙʫ ʜʘ ʢʦʥʪʨʦʣʠʰʝ 
ʦʧʪʝʨʝ˂ʝˁʝ ʝʣʝʤʝʥʘʪʘ ʫ ʩʠʩʪʝʤʫ, ʘʣʠ ʠ ʜʘ ʛʝʥʝʨʠʰʝ ʧʨʦʤʝʥʫ ʩʠʛʥʘʣʘ ʮʝʥʘ 
ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʪʘʨʠʬʥʠʤ ʧʘʢʝʪʠʤʘ. 

3.5 ʇʃɸʅʀʈɸɳɽ ʄʈɽɾɽ 

ʇʦʩʣʦʚʥʘ ʬʫʥʢʮʠʿʘ ʧʣʘʥʠʨʘˁʘ ʤʨʝʞʝ ʠʤʘ ʧʦʪʨʝʙʫ ʟʘ ʘʨʭʠʚʩʢʠʤ ʧʦʜʘʮʠʤʘ ʦ 
ʧʦʪʨʦʰˁʠ, ʦ ʦʧʪʝʨʝ˂ʝˁʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʠ ʚʦʜʦʚʘ, ʘʣʠ ʠ ʦ ʩʪʘʪʫʩʫ 
ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʝ ʤʨʝʞʝ ʫ ʧʨʦʰʣʦʩʪʠ, ʘ ʫ ʮʠˀʫ ʩʧʨʦʚʦʹʝˁʘ ʨʘʟʥʠʭ ʧʣʘʥʝʨʩʢʠʭ 
ʦʧʪʠʤʠʟʘʮʠʿʘ ʠ ʩʠʤʫʣʘʮʠʿʘ. 
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3.6 ʉʀʉʊɽʄ ɿɸ ʇʆɼʈʐʂʋ ʂʋʇʎʀʄɸ (CIS) 

ʉʠʩʪʝʤ ʟʘ ʧʦʜʨʰʢʫ ʢʫʧʮʠʤʘ ʦʙʫʭʚʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʚʝʟʘʥʝ ʟʘ ʢʫʧʮʝ ʠ ʥʘʧʣʘʪʫ. 
ʊʘʢʦʹʝ, ʦʩʥʦʚʥʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʩʫ ʚʝʟʘʥʝ ʟʘ ʧʨʫʞʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘ ʧʫʪʝʤ 
ʠʥʬʦʨʤʘʮʠʦʥʦʛ ʮʝʥʪʨʘ ɽɼʇ, ʢʘʦ ʠ ʟʘ ʧʨʠʤʘˁʝ ʧʨʠʿʘʚʘ ʢʚʘʨʦʚʘ ʦʜ ʩʪʨʘʥʝ ʢʫʧʘʮʘ. 
ʉʠʩʪʝʤ ʟʘ ʧʦʜʨʰʢʫ ʢʫʧʮʠʤʘ ʩʝ ʙʘʚʠ ʧʨʦʮʝʩʠʤʘ ʚʝʟʘʥʠʤ ʟʘ ʧʨʠʤʝʜʙʝ ʥʘ ʦʙʨʘʯʫʥ, 
ʠʩʢˀʫʯʝˁʝ ʢʫʧʘʮʘ ʟʙʦʛ ʥʝʧʣʘ˂ʘˁʘ, ʧʦʥʦʚʥʦ ʫʢˀʫʯʝˁʝ ʧʦʩʣʝ ʠʟʤʠʨʝˁʘ 
ʬʠʥʘʥʩʠʿʩʢʠʭ ʦʙʘʚʝʟʘ ʠ ʧʨʦʤʝʥʘ ʪʘʨʠʬʥʠʭ ʧʘʢʝʪʘ. 

3.7 ʆɼʈɾɸɺɸɳɽ ʄɽʈʅʆɻ ʄɽʉʊɸ 

ʉʚʘʢʦ ɽɼʇ ʙʠ ʤʦʨʘʣʦ ʜʘ ʧʦʩʝʜʫʿʝ ʠʥʬʦʨʤʘʮʠʦʥʠ ʧʦʜʩʠʩʪʝʤ ʟʘ ʫʧʨʘʚˀʘˁʝ ʜʦʙʨʠʤʘ 
(Asset Management), ʫ ʥʘʩʪʦʿʘˁʫ ʜʘ ʦʜʨʞʘʚʘ ʜʝʪʘˀʥʫ ʝʚʠʜʝʥʮʠʿʫ ʫ ʚʝʟʠ ʩʚʦʿʝ 
ʬʠʟʠʯʢʝ ʠʤʦʚʠʥʝ. ʋʧʨʘʚˀʘˁʝ ʠʤʦʚʠʥʦʤ ʿʝ ʦʙʫʭʚʘ˂ʝʥʦ ʫ ʦʢʚʠʨʫ ʜʦʤʝʥʘ ʫʧʨʘʚˀʘˁʘ 
ʜʦʙʨʠʤʘ. ʄʝʹʫʪʠʤ, ʟʘ ʧʦʪʨʝʙʝ ʝʚʠʜʝʥʮʠʿʝ ʤʝʨʥʠʭ ʤʝʩʪʘ ʠ ʙʨʦʿʠʣʘ, ʢʦʿʘ ʠʤʘ ʧʦʩʝʙʥʝ 
ʟʘʭʪʝʚʝ, ʩʚʘ ɽɼʇ ʢʦʨʠʩʪʝ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʝ ʩʦʬʪʚʝʨʩʢʝ ʤʦʜʫʣʝ ʟʘ ʫʧʨʘʚˀʘˁʝ 
ʘʢʪʠʚʦʤ ʤʝʨʥʦʛ ʤʝʩʪʘ. ʉʦʬʪʚʝʨʩʢʠ ʤʦʜʫʣ ʟʘ ʫʧʨʘʚˀʘˁʝ ʘʢʪʠʚʦʤ ʤʝʨʥʦʛ ʤʝʩʪʘ 
ʦʙʝʟʙʝʹʫʿʝ ʝʚʠʜʝʥʮʠʿʫ ʬʠʟʠʯʢʠʭ ʘʪʨʠʙʫʪʘ, ʢʘʦ ʠ ʧʦʜʘʪʢʝ ʦ ʣʦʢʘʮʠʿʠ ʠ ʫʛʨʘʜˁʠ 
ʦʧʨʝʤʝ. ʊʘʢʦʹʝ, ʩʠʩʪʝʤ ʿʝ ʦʜʛʦʚʦʨʘʥ ʟʘ ʦʜʨʞʘʚʘˁʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʚʝʟʘʥʠʭ ʟʘ 
ʢʦʥʬʠʛʫʨʘʮʠʿʫ ʠ ʠʥʩʪʘʣʘʮʠʿʫ ʙʨʦʿʠʣʘ. ʉʠʩʪʝʤ ʟʘ ʦʜʨʞʘʚʘˁʝ ʘʢʪʠʚʝ ʤʝʨʥʦʛ ʤʝʩʪʘ ʿʝ 
ʫʩʢʦ ʧʦʚʝʟʘʥ ʩʘ AMI ʠ MDM ʩʠʩʪʝʤʦʤ. 

3.8 ʋʇʈɸɺɲɸɳɽ ʈɸɼʆɺʀʄɸ 

ʇʦʩʣʦʚʥʘ ʬʫʥʢʮʠʿʘ ʫʧʨʘʚˀʘˁʘ ʨʘʜʦʚʠʤʘ ʿʝ ʦʜʛʦʚʦʨʥʘ ʟʘ ʧʦʩʣʦʚʝ ʢʦʿʠ ʩʝ ʦʙʘʚˀʘʿʫ ʫ 
ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʦʿ ʤʨʝʞʠ ʫʟ ʧʦʤʦ˂ ʨʝʩʫʨʩʘ ʢʦʿʝ ʧʦʩʝʜʫʿʝ ɽɼʇ. ʋ ʦʜʥʦʩʫ ʥʘ 
ʧʦʩʣʦʚʝ ʢʦʿʠ ʩʫ ʚʝʟʘʥʠ ʟʘ ʤʝʨʝˁʘ, ʫʧʨʘʚˀʘˁʝ ʨʘʜʦʚʠʤʘ ʦʙʫʭʚʘʪʘ ʠʥʩʪʘʣʘʮʠʿʫ, 
ʜʝʤʦʥʪʘʞʫ, ʦʜʨʞʘʚʘˁʝ ʠ ʟʘʤʝʥʫ ʥʘʧʨʝʜʥʠʭ ʙʨʦʿʠʣʘ, ʘʣʠ ʠ ʩʧʨʦʚʦʹʝˁʝ ʧʦʩʝʙʥʠʭ 
ʦʯʠʪʘʚʘˁʘ ʧʦ ʟʘʭʪʝʚʫ. 

4. ʉʊʈʋʂʊʋʈɸ ʉʀʉʊɽʄɸ 

ʉʠʩʪʝʤ ʩʝ ʩʘʩʪʦʿʠ ʦʜ: 

¶ AMI 

¶ MDM 

4.1. AMI 

ʋ ʦʧʰʪʝʤ ʩʣʫʯʘʿʫ AMI (ʩʣʠʢʘ 3) ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʩʣʝʜʝ˂ʠʭ ʢʦʤʧʦʥʝʥʘʪʘ ʢʦʿʝ ʩʫ 
ʦʧʨʝʤˀʝʥʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʢʦʤʫʥʠʢʘʮʠʦʥʠʤ ʤʦʜʫʣʠʤʘ: 

¶ ɺʠʰʝʬʫʥʢʮʠʦʥʘʣʥʘ ʝʣʝʢʪʨʦʥʩʢʘ ʙʨʦʿʠʣʘ  

¶ ʂʦʥʮʝʥʪʨʘʪʦʨʠ 

¶ AMM ʎʝʥʪʘʨ 

ʠʟʤʝʹʫ ʢʦʿʠʭ ʩʝ ʢʦʤʫʥʠʢʘʮʠʿʘ ʦʜʚʠʿʘ ʧʫʪʝʤ ʧʦʜʩʠʩʪʝʤa ʟʘ ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ. ʊʝʭʥʠʯʢʝ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʤʦʜʫʣʘ/ʤʦʜʝʤʘ ʩʫ ʜʝʪʘˀʥʦ ʦʙʨʘʹʝʥʝ ʫ ʧʦʩʝʙʥʠʤ 
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ʜʦʢʫʤʝʥʪʠʤʘ: ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ PLC ʤʦʜʝʤ ʠ 
Tʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ GPRS ʤʦʜʝʤ. 

ʅʘʧʨʝʜʥʘ ʙʨʦʿʠʣʘ

Mʧʚʡʤʦʡ 

ʧʨʞʩʙʫʞʩ 

ɹPN

WAN

AMM 

ʏʞʦʫʙʩ

ʇʨʠʚʨʝʜʘ
GPRS

PLC

ʂʦʥʮʝʥʪʨʘʪʦʨ

ʅʘʧʨʝʜʥʘ ʙʨʦʿʠʣʘ

PLC

ʂʦʥʮʝʥʪʨʘʪʦʨ

GPRS

GPRS

ʅʘʧʨʝʜʥʘ ʙʨʦʿʠʣʘ

PLC

ʂʦʥʮʝʥʪʨʘʪʦʨ

GPRS

ʅʠʩʢʦʥʘʧʦʥʩʢʠ 

ʪʨʘʬʦ-ʨʝʦʥ

ʅʠʩʢʦʥʘʧʦʥʩʢʠ 

ʪʨʘʬʦ-ʨʝʦʥ

ʅʠʩʢʦʥʘʧʦʥʩʢʠ 

ʪʨʘʬʦ-ʨʝʦʥ

TC x/0.4KV
TC x/0.4KV

TC x/0.4KV

MDM

ʉʝʢʫʥʜʘʨʥʠ 

ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʧʫʪ

ʉʝʢʫʥʜʘʨʥʠ 

ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʧʫʪ

 

ʉʣʠʢʘ 3 ï ɸʨʭʠʪʝʢʪʫʨʘ ɸʄI 

ʇʦʜʩʠʩʪʝʤʠ ʟʘ ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ ʤʦʨʘʿʫ ʜʘ ʦʤʦʛʫ˂ʝ ʧʦʫʟʜʘʥ ʠ ʙʨʟ ʜʚʦʩʤʝʨʥʠ ʧʨʝʥʦʩ 
ʧʦʜʘʪʘʢʘ, ʘʣʘʨʤʘ ʠ ʢʦʤʘʥʜʠ ʠʟʤʝʹʫ ʢʦʤʧʦʥʝʥʘʪʘ AMI. ʋ ʇʨʠʣʦʛʫ 1 (AMI ʇʨʝʛʣʝʜ 
ʦʩʥʦʚʥʠʭ ʧʦʜʘʪʘʢʘ ʠ ʢʦʤʘʥʜʠ) ʿʝ ʜʘʪ ʧʨʝʛʣʝʜ ʦʩʥʦʚʥʠʭ ʧʦʜʘʪʘʢʘ ʠ ʢʦʤʘʥʜʠ ʢʦʿʝ ʩʝ 
ʧʨʝʥʦʩʝ ʠʟʤʝʹʫ ʢʦʤʧʦʥʝʥʘʪʘ AMI, ʩʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʚʨʝʤʝʥʩʢʠʤ ʞʠʛʦʤ (time stamp). 

ʊʝʭʥʠʯʢʦ ʨʝʰʝˁʝ ʧʦʜʩʠʩʪʝʤʘ ʟʘ ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ ʤʦʨʘ ʙʠʪʠ ʪʘʢʚʦ ʜʘ ʠʤʘ ʢʘʧʘʮʠʪʝʪ 
ʜʦʚʦˀʘʥ ʜʘ ʩʚʝ ʧʦʩʪʘʚˀʝʥʝ ʟʘʜʘʪʢʝ ʢʦʤʧʦʥʝʥʪʝ AMI ʦʙʘʚe ʫ ʩʧʝʮʠʬʠʮʠʨʘʥʠʤ 
ʚʨʝʤʝʥʩʢʠʤ ʦʢʚʠʨʠʤʘ. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ɸʄʄ ʎʝʥʪʨʘ ʠ ʦʩʪʘʣʠʭ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ ʚʨʰʠ ʩʝ ʧʫʪʝʤ 
WAN. 

ʇʦʜʩʠʩʪʝʤ ʟʘ ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ ʤʦʨʘ ʦʙʝʟʙʝʜʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʢʦʜʥʫ ʟʘʰʪʠʪʫ 
ʧʨʝʥʦʰʝʥʠʭ ʧʦʜʘʪʘʢʘ (ʥʧʨ, ʟʘʰʪʠʪʘ ʦʜ ʥʝʦʚʣʘʰ˂ʝʥʦʛ ʦʯʠʪʘʚʘˁʘ, ʥʝʦʚʣʘʰ˂ʝʥʦʛ 
ʛʝʥʝʨʠʩʘˁʘ ʢʦʤʘʥʜʠ, ʟʣʦʥʘʤʝʨʥʝ ʜʦʩʪʘʚʝ ʣʘʞʥʠʭ ʧʦʜʘʪʘʢʘ ʠʪʜ...). 
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ʇʦʞʝˀʥʦ ʿʝ ʜʘ ʠʟʤʝʹʫ ɸʄʄ ʮʝʥʪʨʘ ʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ/ GPRS ʤʝʨʥʠʭ ʛʨʫʧʘ ʧʦʩʪʦʿʝ 
ʙʘʨ 2 ʢʦʤʫʥʠʢʘʮʠʦʥʘ ʧʫʪʘ ʟʘ ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ, ʿʝʜʘʥ ʧʨʠʤʘʨʥʠ ʠ ʿʝʜʘʥ ʩʝʢʫʥʜʘʨʥʠ 
ʢʦʿʠ ʩʣʫʞʠ ʢʘʦ ʨʝʟʝʨʚʘ ʫ ʩʣʫʯʘʿʫ ʜʘ ʧʨʠʤʘʨʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʧʫʪ ʥʠʿʝ ʫ ʬʫʥʢʮʠʿʠ. 

ʉʚʘʢʦ ɽɼʇ ˂ʝ ʫ ʩʢʣʘʜʫ ʩʘ ʩʚʦʿʠʤ ʪʨʝʥʫʪʥʠʤ ʩʪʘˁʝʤ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠ 
ʠʥʬʦʨʤaʪʠʯʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʜʝʬʠʥʠʩʘʪʠ ʨʝʜʫʜʘʥʪʥʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʧʨʘʚʮʝ 
ʧʨʝʤʘ ʢʦʤʧʦʥʝʥʪʘʤʘ ʉʠʩʪʝʤʘ.  

4.1.1. ɽʃɽʂʊʈʆʅʉʂʆ ɺʀʐɽʌʋʅʂʎʀʆʅɸʃʅʆ ɹʈʆɱʀʃʆ 

ɿʘ ʤʝʨʝˁʝ ʠ ʦʯʠʪʘʚʘˁʝ ʧʦʪʨʦʰˁʝ ʠ ʩʥʘʛʝ, ʝʚʠʜʝʥʮʠʿʫ ʜʦʛʘʹʘʿʘ ʠ ʝʚʝʥʪʫʘʣʥʦ 
ʠʩʢˀʫʯʝˁʝ/ʫʢˀʫʯʝˁʝ ʥʘ ʤʝʨʥʦʤ ʤʝʩʪʫ ʢʫʧʮʘ ʩʝ ʧʦʩʪʘʚˀʘʿʫ ʚʠʰʝʬʫʥʢʮʠʦʥʘʣʥʘ 
ʝʣʝʢʪʨʦʥʩʢʘ ʙʨʦʿʠʣʘ (Smart Meters). 

 

ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʩʚʠʭ ʚʨʩʪʘ ʙʨʦʿʠʣʘ (ʤʦʥʦʬʘʟʥʘ, ʪʨʦʬʘʟʥʘ, ʜʠʨʝʢʪʥʝ ʤʝʨʥʝ 
ʛʨʫʧʝ, ʧʦʣʫʠʥʜʠʨʝʢʪʥʝ ʤʝʨʥʝ ʛʨʫʧʝ ʠ ʠʥʜʠʨʝʢʪʥʝ ʤʝʨʥʝ ʛʨʫʧʝ) ʩʫ ʜʝʪʘˀʥʦ ʦʙʨʘʹʝʥʝ 
ʫ ʧʦʩʝʙʥʠʤ ʜʦʢʫʤʝʥʪʠʤʘ (ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ 
ʤʦʥʦʬʘʟʥʘ ʙʨʦʿʠʣʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ 
ʟʘʭʪʝʚʠ ʟʘ ʪʨʦʬʘʟʥʘ ʙʨʦʿʠʣʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ 
ʬʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ ʪʨʦʬʘʟʥʘ ʙʨʦʿʠʣʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ - ʜʠʨʝʢʪʥʘ ʤʝʨʥʘ 
ʛʨʫʧʘ, ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ ʪʨʦʬʘʟʥʘ ʙʨʦʿʠʣʘ 
ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ - ʧʦʣʫʠʥʜʠʨʝʢʪʥʘ ʤʝʨʥʘ ʛʨʫʧʘ ʠ ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ 
ʬʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ ʪʨʦʬʘʟʥʘ ʙʨʦʿʠʣʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ - ʠʥʜʠʨʝʢʪʥʘ ʤʝʨʥʘ 
ʛʨʫʧʘ). 

4.1.2. ʂʆʅʎɽʅʊʈɸʊʆʈʀ 

ʂʦʥʮʝʥʪʨʘʪʦʨʠ ʩʫ ʘʫʪʦʥʦʤʥʠ ʫʨʝʹʘʿʠ ʢʦʿʠ ʘʫʪʦʤʘʪʩʢʠ ʠʣʠ ʥʘ ʟʘʭʪʝʚ ʠʟʚʨʰʘʚʘʿʫ 
ʬʫʥʢʮʠʿʝ ʦʯʠʪʘʚʘˁʘ ʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʙʨʦʿʠʣʘ ʠ ʧʨʝʜʘʿʝ ʦʯʠʪʘʥʠʭ ʧʦʜʘʪʘʢʘ ɸʄʄ 
ʮʝʥʪʨʫ. ʈʝʘʣʠʟʦʚʘʥʠ ʩʫ ʢʘʦ ʠʥʜʫʩʪʨʠʿʩʢʠ ʨʘʯʫʥʘʨʠ, ʧʨʠʣʘʛʦʹʝʥʠ ʟʘ ʫʩʣʦʚʝ ʨʘʜʘ ʫ 
ʊʉ. 

ʋ ʦʧʰʪʝʤ ʩʣʫʯʘʿʫ ʤʦʞʝʤʦ ʠʤʘʪʠ ʥʝʢʦʣʠʢʦ ʥʠʚʦʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 
ʢʦʥʮʝʧʮʠʿʝ ʠ ʨʝʘʣʠʟʘʮʠʿʝ ʩʠʩʪʝʤʘ ʟʘ ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ. 

 

ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʩʫ ʜʝʪʘˀʥʦ ʦʙʨʘʹʝʥʝ ʫ ʧʦʩʝʙʥʦʤ ʜʦʢʫʤʝʥʪʫ 
- ʊʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠ ʬʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ ʥʠʩʢʦʥʘʧʦʥʩʢʠ ʢʦʥʮʝʥʪʨʘʪʦʨ. 
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4.1.3. AMM ʎɽʅʊɸʈ 

ɸʄʄ ʎʝʥʪʘʨ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ ʢʦʥʮʝʧʪʫ ʢʦʿʠ ʧʦʜʨʘʟʫʤʝʚʘ ʜʘˀʠʥʩʢʦ ʦʯʠʪʘʚʘˁʝ ʠ 
ʠʩʪʦʚʨʝʤʝʥʠ ʝʬʠʢʘʩʘʥ ʥʘʜʟʦʨ ʠ ʫʧʨʘʚˀʘˁʝ ʜʨʫʛʠʤ ʢʦʤʧʦʥʝʥʪʘʤʘ AMI, ʚʝʣʠʢʫ 
ʙʨʟʠʥʫ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ ʫ ʚʠʰʝʢʦʨʠʩʥʠʯʢʦʤ ʦʢʨʫʞʝˁʫ, ʚʝʟʫ ʩʘ ʜʨʫʛʠʤ 
ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ ʠ ʪʨʘʥʩʬʝʨ ʧʦʜʘʪʘʢʘ ʫ MDM. 

ʇʦʜʘʮʠ ʩʫ ʩʤʝʰʪʝʥʠ ʫ ʙʘʟʫ ʧʦʜʘʪʘʢʘ ʩʪʘʥʜʘʨʜʥʦʛ ʠ ʣʠʮʝʥʮʠʨʘʥʦʛ ʩʠʩʪʝʤʘ ʟʘ 
ʫʧʨʘʚˀʘˁʝ ʨʝʣʘʮʠʦʥʠʤ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ. ʇʨʠʤʝˁʝʥʠ ʤʦʜʝʣ ʧʦʜʘʪʘʢʘ ʤʦʨʘ ʙʠʪʠ 
ʪʘʢʘʚ ʜʘ ʦʤʦʛʫ˂ʘʚʘ ʿʝʜʥʦʩʪʘʚʥʫ ʠʥʪʝʛʨʘʮʠʿʫ ʩʘ ʜʨʫʛʠʤ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ ʠ 
ʧʦʜʩʠʩʪʝʤʠʤʘ ʢʦʿʠ ʩʫ ʨʝʘʣʠʟʦʚʘʥʠ ʫ ʧʦʿʝʜʠʥʠʤ ɽɼʇ. 

ʌʫʥʢʮʠʿʝ ɸʄʄ ʎʝʥʪʨʘ ʫ ʧʦʛʣʝʜʫ ʦʯʠʪʘʚʘˁʘ ʧʦʜʘʪʘʢʘ ʠ ʢʦʥʬʠʛʫʨʠʩʘˁʘ ʪʨʝʙʘ ʜʘ ʩʝ 
ʠʟʚʨʰʘʚʘʿʫ ʠ ʥʘ ʧʨʝʥʦʩʥʠʤ ʨʘʯʫʥʘʨʠʤʘ, ʢʦʿʠ ʩʝ ʧʦʚʝʟʫʿʫ ʜʠʨʝʢʪʥʦ ʥʘ ʢʦʥʮʝʥʪʨʘʪʦʨ 
ʠʣʠ ʙʨʦʿʠʣʦ. 

ʊʘʢʦʹʝ, ʬʫʥʢʮʠʿʝ ʚʝʟʘʥʝ ʟʘ ʦʯʠʪʘʚʘˁʝ ʧʦʜʘʪʘʢʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʿʫ ʙʨʦʿʠʣʘ ʪʨʝʙʘ ʜʘ 
ʩʝ ʠʟʚʨʰʘʚʘʿʫ ʠ ʥʘ ʧʨʝʥʦʩʥʠʤ ʨʫʯʥʠʤ ʨʘʯʫʥʘʨʠʤʘ. 

 

ʌʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ ɸʄʄ ʎʝʥʪʘʨ ʩʫ ʜʝʪʘˀʥʦ ʦʙʨʘʹʝʥʠ ʫ ʧʦʩʝʙʥʦʤ ʜʦʢʫʤʝʥʪʫ: 
ʌʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ ɸʄʄ ʎʝʥʪʘʨ. 

4.2. MDM 

MDM ʩʠʩʪʝʤ ʦʙʝʟʙʝʹʫʿʝ ʟʘʿʝʜʥʠʯʢʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʘ ʧʨʠʿʝʤ ʧʦʜʘʪʘʢʘ ʦ ʦʯʠʪʘʥʦʿ 
ʧʦʪʨʦʰˁʠ ʠʟ ʨʝʘʣʠʟʦʚʘʥʦʛ AMI ʩʠʩʪʝʤʘ ʫ ʦʢʚʠʨʫ ʿʝʜʥʦʛ ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʦʛ 
ʧʨʝʜʫʟʝ˂ʘ, ʧʦʪʝʥʮʠʿʘʣʥʦ ʦʙʨʘʯʫʥʘʚʘ ʫʪʨʦʰʝʥʫ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʠʿʫ (ʪʦ ʿʝʩʪ, 
ʦʙʝʟʙʝʹʫʿʝ ʧʦʜʘʪʢʝ ʥʝʦʧʭʦʜʥʝ ʩʠʩʪʝʤʫ ʟʘ ʦʙʨʘʯʫʥ ʠ ʥʘʧʣʘʪʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ), 
ʯʫʚʘ ʠ ʫʧʨʘʚˀʘ ʧʦʜʘʮʠʤʘ, ʢʘʦ ʠ ʦʙʝʟʙʝʹʫʿʝ ʧʨʠʩʪʫʧ ʧʨʝʜʤʝʪʥʠʤ ʧʦʜʘʮʠʤʘ ʩʚʠʤ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʤ ʩʪʨʘʥʘʤʘ. 

ʇʨʝʜʚʠʹʝʥʦ ʿʝ ʜʘ MDM ʩʠʩʪʝʤ ʢʦʨʠʩʪʠ WAN ʤʨʝʞʫ ʟʘ ʧʦʚʝʟʠʚʘˁʝ ʩʘ ʩʚʠʤ 
ʮʝʣʠʥʘʤʘ ʫ ʦʢʚʠʨʫ ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʦʛ ʧʨʝʜʫʟʝ˂ʘ, ʢʘʦ ʠ ʩʘ ʩʚʠʤ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʤ ʩʪʨʘʥʘʤʘ. 

ʆʜ ʩʪʨʘʥʝ ɸʄʄ ʎʝʥʪʨʘ ʩʝ ʦʯʝʢʫʿʝ ʜʘ ʩʚʘʢʦʜʥʝʚʥʦ ʧʨʝʥʦʩʠ ʧʦʜʘʪʢʝ ʦ ʦʯʠʪʘʥʦʿ 
ʧʦʪʨʦʰˁʠ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ MDM ʩʠʩʪʝʤ, ʧʨʠ ʯʝʤʫ ʢʦʨʠʩʪʠ ʟʘʿʝʜʥʠʯʢʠ ʧʨʦʪʦʢʦʣ 
IEC 61970 / 61968 ʠ ʩʪʨʫʢʪʫʨʫ ʟʘ ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ. 

ʋ ʦʧʰʪʝʤ ʩʤʠʩʣʫ, MDM ʩʠʩʪʝʤ ʦʙʝʟʙʝʹʫʿʝ: 

¶ ʇʨʠʿʝʤ ʠ ʫʯʠʪʘʚʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʦʯʠʪʘʥʦʿ ʧʦʪʨʦʰˁʠ ʧʦʩʣʘʪʠʭ ʦʜ ʩʪʨʘʥʝ ɸʄʄ 
ʎʝʥʪʨʘ. 

¶ ʇʨʠʿʝʤ ʠ ʫʯʠʪʘʚʘˁʝ ʦʩʪʘʣʠʭ ʧʦʜʘʪʘʢʘ ʧʦʩʣʘʪʠʭ ʦʜ ʩʪʨʘʥʝ ɸʄʄ ʎʝʥʪʨʘ, ʢʦʿʠ 
ʩʝ ʧʨʝ ʩʚʝʛʘ ʦʜʥʦʩʝ ʥʘ ʧʨʦʧʘʜʝ ʠ ʦʜʩʪʫʧʘˁʘ ʥʘʧʦʥʘ, ʠʥʜʠʢʘʮʠʿʫ ʠʩʧʘʜʘ 
ʥʘʧʘʿʘˁʘ ʠ ʨʘʟʥʘ ʫʧʦʟʦʨʝˁʘ. 

¶ ɺʘʣʠʜʘʮʠʿʫ, ʝʜʠʪʦʚʘˁʝ ʠ ʧʨʦʮʝʥʫ ʧʦʜʘʪʘʢʘ ʦ ʦʯʠʪʘʥʦʿ ʧʦʪʨʦʰˁʠ. 

¶ ʉʢʣʘʜʠʰʪʝˁʝ, ʫʧʨʘʚˀʘˁʝ ʠ ʦʜʨʞʘʚʘˁʝ ʧʦʜʘʪʘʢʘ. 
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¶ ɸʥʘʣʠʟʫ ʙʠʣʘʥʩʘ ʝʥʝʨʛʠʿʝ ʧʦ ʣʦʛʠʯʢʠʤ ʮʝʣʠʥʘʤʘ, ʢʘʦ ʠ ʛʝʥʝʨʠʩʘˁʝ 
ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʠʟʚʝʰʪʘʿʘ.* 

¶ ʆʩʪʘʣʝ ʧʦʪʨʝʙʥʝ ʠʟʚʝʰʪʘʿʥʝ ʬʫʥʢʮʠʿʝ. 

¶ ʇʨʦʠhʨʠʚʦʩʪ ʫ ʧʦʛʣʝʜʫ ʧʦʪʧʫʥʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʥʘʧʨʝʜʥʠʭ ʤʝʨʝˁʘ. 

¶ ʈʝʚʠʟʠʿʫ ʩʚʠʭ ʧʨʦʤʝˁʝʥʠʭ ʧʦʜʘʪʘʢʘ. 

¶ ʉʣʝʜˀʠʚʦʩʪ ʧʦʜʘʪʘʢʘ ʫ ʦʢʚʠʨʫ ʮʝʣʦʢʫʧʥʦʛ MDM ʩʠʩʪʝʤʘ. 

¶ ʉʠʛʫʨʥʦʩʪ ʫ ʫʧʨʘʚˀʘˁʫ ʧʨʠʩʪʫʧʦʤ ʩʚʠʤ ʬʫʥʢʮʠʿʘʤʘ ʠ ʧʦʜʘʮʠʤʘ. 

¶ ʆʙʨʘʯʫʥ ʫʪʨʦʰʝʥʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʟʘ ʩʚʘʢʫ ʪʘʯʢʫ ʠʩʧʦʨʫʢʝ ʟʘʩʥʦʚʘʥ ʥʘ 
ʨʘʟʣʠʯʠʪʠʤ ʩʪʨʫʢʪʫʨʘʤʘ ʮʝʥʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʫ ʪʦ, ʯʘʩʦʚʥʝ ʠ ʦʩʪʘʣʝ 
ʩʧʝʮʠʬʠʮʠʨʘʥʝ ʧʝʨʠʦʜʝ ʪʘʨʠʬʥʠʭ ʩʪʘʚʦʚʘ. 

¶ ʇʦʜʘʪʢʝ ʥʘ ʦʩʥʦʚʫ ʫʥʘʧʨʝʜ ʜʝʬʠʥʠʩʘʥʦʛ ʨʘʩʧʦʨʝʜʘ ʠʣʠ ʧʦ ʟʘʭʪʝʚʫ. 

¶ ʇʨʠʿʝʤ ʠ ʫʧʨʘʚˀʘˁʝ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʟʘ ʧʦʜʨʰʢʫ ʢʦʿʝ ʩʝ ʨʘʟʤʝˁʫʿʫ ʠʟʤʝʹʫ 
ʤʝʨʥʠʭ ʤʝʩʪʘ, ʥʘʧʨʝʜʥʠʭ ʙʨʦʿʠʣʘ, ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʦʛ ʧʨʝʜʫʟʝ˂ʘ ʠ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʭ ʪʨʝ˂ʠʭ ʩʪʨʘʥʘ ʫ ʦʢʚʠʨʫ MMD ʧʦʜʩʠʩʪʝʤʘ. 

 

* - ɸʥʘʣʠʟʘ ʙʠʣʘʥʩʘ ʝʥʝʨʛʠʿʘ ʿʝ ʿʝʜʥʘ ʦʜ ʥʘʿʙʠʪʥʠʿʠʭ ʘʥʘʣʠʟʘ ʢʦʫʿ MDM ʤʦʨʘ ʜʘ 
ʧʦʩʝʜʫʿʝ. ɹʝʟ ʪʝ ʘʥʘʣʠʟʝ ʿʝ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʛʫ˂ʝ ʥʘ ʧʨʘʚʠ ʥʘʯʠʥ ʠʩʢʦʨʠʩʪʠʪʠ ʜʦʙʠʿʝʥʝ 
ʧʦʜʘʪʢʝ ʦʜ ɸʄʄ ʎʝʥʪʨʘ ʫ ʮʠˀʫ ʠʜʝʥʪʠʬʠʢʦʚʘˁʘ ʠ ʩʤʘˁʠʚʘˁʘ ʛʫʙʠʪʘʢʘ ʝʣʝʢʪʨʠʯʥʝ 
ʝʥʝʨʛʠʿʝ ʘ ʩʘʤʠʤ ʪʠʤ ʠ ʧʦʚʝ˂ʘˁʘ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʰʪʦ ʿʝ ʠʥʘʯʝ ʿʝʜʘʥ ʦʜ 
ʮʠˀʝʚʘ ʫʚʦʹʝˁʘ ʉʠʩʪʝʤʘ. 

 

ʌʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ ʄDʄ ʩʫ ʜʝʪʘˀʥʦ ʦʙʨʘʹʝʥʠ ʫ ʧʦʩʝʙʥʦʤ ʜʦʢʫʤʝʥʪʫ: 
ʌʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚˀʘˁʝ ʤʝʨʥʠʤ ʧʦʜʘʮʠʤʘ ʠ ʩʢʣʘʜʠʰʪʝˁʝ 
ʧʦʜʘʪʘʢʘ (MDM/R) 

5. ɸʈʍʀʊɽʂʊʋʈɸ ʉʀʉʊɽʄɸ 

ɸʨʭʠʪʝʢʪʫʨʘ AMI/MDM ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʠʪʠ ʢʦʥʮʠʧʠʨʘʥʘ ʥʘ ʚʠʰʝ ʥʘʯʠʥʘ ʫ ʟʘʚʠʩʥʦʩʪʠ 
ʦʜ ʦʨʛʘʥʠʟʘʮʠʿʝ ɱʇ ɽʇʉ, ʢʦʥʮʝʥʪʨʘʮʠʿʝ ʠ ʧʨʦʩʪʦʨʥʦʛ ʨʘʟʤʝʰʪʘʿʘ ʢʫʧʘʮʘ ʠʪʜ. ʇʨʝ 
ʩʘʤʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʩʠʩʪʝʤʘ, ʙʠ˂ ʝ ʨʝʘʣʠʟʦʚʘʥ ʧʨʦʿʝʢʘʪ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ AMI/MDM 
ʩʠʩʪʝʤʘ. ɱʝʜʘʥ ʦʜ ʟʘʜʘʪʘʢʘ ʧʨʦʿʝʢʪʘ ʟʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ AMI/MDM ʩʠʩʪʝʤʘ ʿʝ ʠ 
ʜʝʬʠʥʠʩʘˁʝ ʘʨʭʠʪʝʢʪʫʨʝ ʩʠʩʪʝʤʘ, ʥʘ ʦʩʥʦʚʫ ʩʚʠʭ ʧʦʪʨʝʙʥʠʭ ʘʥʘʣʠʟʘ. ʋ ʜʘˀʝʤ 
ʪʝʢʩʪʫ ʜʘʪʠ ʩʫ ʥʝʢʠ ʦʜ ʤʦʛʫ˂ʠʭ ʤʦʜʝʣʘ ʘʨʭʠʪʝʢʪʫʨʝ. ʅʘ ʪʘʿ ʥʘʯʠʥ ʩʝ ʦʩʪʚʘʨʫʿʝ ʚʝʟʘ 
ʠʟʤʝʹʫ ʪʝʭʥʠʯʢʝ ʩʧʝʮʠʬʠʢʘʮʠʿʝ ʠ ʨʝʘʣʥʦʛ ʦʢʨʫʞʝˁʘ. 

AMI/MDM ʩʠʩʪʝʤ ˂ʝ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥ ʫ ʦʢʚʠʨʫ ʧʦʩʪʦʿʝ˂ʝ ʠʥʬʦʨʤʘʪʠʯʢʝ ʠ 
ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʩʪʨʫʢʪʫʨʝ ʫʥʫʪʘʨ ʧʨʠʚʨʝʜʥʠʭ ʜʨʫʰʪʘʚʘ ʫ ʦʢʚʠʨʫ ɱʇ ɽʇʉ, ʠ ʪʦ ʥʘ 
ʪʘʿ ʥʘʯʠʥ ʜʘ ʩʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʦʙʝʟʙʝʜʠ ʥʝʩʤʝʪʘʥ ʠ ʧʦʫʟʜʘʥ ʨʘʜ ʩʠʩʪʝʤʘ (ʨʝʜʫʜʘʥʩʘ, 
ʥʝʧʨʝʢʠʜʥʦ ʥʘʧʘʿʘˁʝ, Ăback upñ ʧʦʜʘʪʘʢʘ ʠ ʧʦʜʝʰʘʚʘˁʘ ʠ ʩʣ.). 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ɸʄʄ ʠ MDM ʮʝʥʪʘʨʘ ʿʝ ʠʩʪʦ ʨʝʘʣʠʟʦʚʘʥʘ ʫʥʫʪʘʨ ʧʦʩʪʦʿʝ˂ʝ 
ʠʥʬʦʨʤʘʪʠʯʢʝ ʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʧʨʠʚʨʝʜʥʠʭ ʜʨʫʰʪʘʚʘ ʫ ʦʢʚʠʨʫ 
ɱʇ ɽʇʉ, ʥʘ ʥʘʯʠʥ ʜʘ ʩʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʦʙʝʟʙʝʜʠ ʧʦʪʨʝʙʥʘ ʨʝʜʫʥʜʘʥʩʘ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ 
ʧʫʪʘ / ʧʫʪʝʚʘ. 
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ʋ ʩʣʫʯʘʿʫ ʧʨʝʥʦʩʘ ʧʦʜʘʪʘʢʘ ʚʘʥ ʠʥʬʦʨʤʘʪʠʯʢʝ ʠʣʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ 
ʧʨʠʚʨʝʜʥʦʛ ʜʨʫʰʪʚʘ, ʦʙʘʚʝʟʥʘ ʿʝ ʝʥʢʨʠʧʮʠʿʘ ʧʦʜʘʪʘʢʘ. 

ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʝʣʠʯʠʥʝ ʢʦʥʟʫʤʘ ʧʦʿʝʜʠʥʠʭ ʧʨʠʚʨʝʜʥʠʭ ʜʨʫʰʪʘʚʘ, ʦʙʠʤ AMI/MDM 
ʩʠʩʪʝʤʘ ʿʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 300.000 ʜʦ 1.000.000 ʿʝʜʠʥʠʮʘ (ʙʨʦʿʠʣʘ). ʉʠʩʪʝʤ ʿʝ ʜʦʚʦˀʥʦ 
ʬʣʝʢʩʠʙʠʣʘʥ ʜʘ ʩʝ ʣʘʢʦ ʥʘʜʦʛʨʘʹʫʿʝ ʠ ʪʠʤʝ ʧʦʢʨʠʚʘ ʧʨʦʤʝʥʝ ʫʥʫʪʘʨ ɱʇ ɽʇʉ, ʙʠʣʦ 
ʟʙʦʛ ʧʨʦʤʝʥʝ ʙʨʦʿʘ ʢʫʧʘʮʘ, ʙʠʣʦ ʟʙʦʛ ʠʟʤʝʥʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ ʧʨʠʚʨʝʜʥʠʭ ʜʨʫʰʪʘʚʘ, 
ʦʜʥʦʩʥʦ ɱʇ ɽʇʉ. 

ʄʦʛʫ˂ʝ ʿʝ ʜʘ ʿʝʜʘʥ AMI/MDM ʮʝʥʪʘʨ ʧʦʩʪʦʿʠ ʥʘ ʥʠʚʦʫ ɱʇ ɽʇʉ, ʠʣʠ ʥʘ ʥʠʚʦʫ ʚʝ˂ʝʛ 
ʙʨʦʿʘ ʧʨʠʚʨʝʜʥʠʭ ʜʨʫʰʪʘʚʘ ʫ ʦʢʚʠʨʫ ɱʇ ɽʇʉ, ʠʣʠ ʥʘ ʥʠʚʦʫ ʩʚʘʢʦʛ ʦʜ ʧʦʩʪʦʿʝ˂ʠʭ 
ʧʨʠʚʨʝʜʥʠʭ ʜʨʫʰʪʘʚʘ. ʅʘ ʦʩʥʦʚʫ ʫʚʠʜʘ ʫ ʧʨʝʩʝʢ ʩʪʘˁʘ AMR/AMM ʩʠʩʪʝʤʘ ʫ ʉʨʙʠʿʠ 
ʠ ɽʚʨʦʧʠ, ʢʘʦ ʠ ʠʩʢʫʩʪʘʚʘ ʫ ʨʘʜʫ ʩʘ ʦʚʘʢʚʠʤ ʩʠʩʪʝʤʠʤʘ, ʧʨʝʜʣʘʞʝ ʩʝ ʘʨʭʠʪʝʢʪʫʨʘ 
AMI/MDM ʩʠʩʪʝʤʘ ʧʨʠʢʘʟʘʥʘ ʥʘ ʩʣʠʮʠ 4. 

 

MDM ʩʠʩʪʝʤ

(Meter Data Management)

ʉʢʣʘʜʠhʪʝ ʧʦʜʘʪʘʢʘ

(Meter Data Repository)

ʆʛʨʘʥʘʢ/ʧʦʛʦʥ 

AMM 

ʏʞʦʫʙʩ

WAN

LAN

ʏʞʦʫʙʩ ʨʩʡʛʩʞʝʦʧʜ ʝʩʬɦʫʙʛʙ 

ʅʘʧʨʝʜʥʘ ʙʨʦʿʠʣʘɼʦʤʘ˂ʠʥʩʪʚʘ ʇʨʠʚʨʝʜʘ

PLC

ʂʦʥʮʝʥʪʨʘʪʦʨ

ʅʘʧʨʝʜʥʘ ʙʨʦʿʠʣʘ ɼʦʤʘ˂ʠʥʩʪʚʘʇʨʠʚʨʝʜʘ

PLC

ʂʦʥʮʝʥʪʨʘʪʦʨ

ʇʨʞʩʙʫʞʩ 

ʥʧʚʡʤʦʞ 

ʫʞʤʞʭʧʦʡˀʞ

ʆʛʨʘʥʘʢ/ʧʦʛʦʥ 

 

ʉʣʠʢʘ 4 ï ʎʝʥʪʨʘʣʠʟʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ AMI/MDM ʩʠʩʪʝʤʘ 

 

ʋ ʦʚʘʢʚʦʿ ʘʨʭʠʪʝʢʪʫʨʠ ʧʦʩʪʦʿʠ ʩʘʤʦ ʿʝʜʘʥ ɸʄʄ ʮʝʥʪʘʨ ʫ ʦʢʚʠʨʫ ɽɼʇ ʢʦʿʠ ʢʦʤʫʥʠʮʠʨʘ 
ʩʘ ʩʚʠʤ ʢʦʥʮʝʥʪʨʘʪʦʨʠʤʘ ʠ ʙʨʦʿʠʣʠʤʘ, ʫʛʨʘʹʝʥʠʤ ʧʦ ʩʚʠʤ ʦʛʨʘʥʮʠʤʘ/ʧʦʛʦʥʠʤʘ 
ʧʨʝʜʫʟʝ˂ʘ. ʋ ʩʚʠʤ ʧʨʝʜʣʦʞʝʥʠʤ ʚʘʨʠʿʘʥʪʘʤʘ ɸʄI ʫ ʦʢʚʠʨʫ ʿʝʜʥʦʛ ʦʛʨʘʥʢʘ / ʧʦʛʦʥʘ ʿʝ 
ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʥʘʯʠʥ ʨʘʥʠʿʝ ʧʨʠʢʘʟʘʥ ʥʘ ʩʣʠʮʠ 3. ʋ ʦʚʦʿ ʚʘʨʠʿʘʥʪʠ, ʢʘʦ ʠ ʫ ʩʣʝʜʝ˂ʠʤ 
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ʚʘʨʠʿʘʥʪʘʤʘ ʧʦʩʪʦʿʠ ʩʘʤʦ ʿʝʜʘʥ MDM ʩʠʩʪʝʤ ʟʘ ʧʨʠʭʚʘʪ ʠ ʩʢʣʘʜʠʰʪʝˁʝ ʧʦʜʘʪʘʢʘ ʠʟ 
ɸʄʄ ʎʝʥʪʨʘ ʥʘ ʥʠʚʦʫ ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʦʛ ʧʨʝʜʫʟʝ˂ʘ. 

ʆʚʘʢʚʘ ʨʝʘʣʠʟʘʮʠʿʘ AMI/MDM ʩʠʩʪʝʤʘ ʨʝʣʘʢʩʠʨʘ ʟʘʭʪʝʚʝ ʧʦ ʦʛʨʘʥʮʠʤʘ / ʧʦʛʦʥʠʤʘ 
ʟʘ ˀʫʜʩʢʠʤ ʠ ʭʘʨʜʚʝʨʩʢʠʤ ʨʝʩʫʨʩʠʤʘ ʠ ʧʨʠʭʚʘʪˀʠʚʠʿʘ ʿʝ ʟʘ ʪʨʝʥʫʪʥʦ ʩʪʘˁʝ ʫ ɽɼʇ. 
ʆʥʘ ʿʝ ʧʨʠʨʦʜʥʠ ʠʟʙʦʨ ʫ ʧʨʚʦʿ ʬʘʟʠ ʨʝʘʣʠʟʘʮʠʿʝ ʉʠʩʪʝʤʘ. 

 

MDM ʩʠʩʪʝʤ

(Meter Data Management)

ʉʢʣʘʜʠhʪʝ ʧʦʜʘʪʘʢʘ

(Meter Data Repository)

AMM 

ʏʞʦʫʙʩ

ʇʜʩʙʦʙʣ/ʨʧʜʧʦ ʇʜʩʙʦʙʣ/ʨʧʜʧʦ ʇʜʩʙʦʙʣ/ʨʧʜʧʦ 

AMM 

ʏʞʦʫʙʩ
AMM 

ʏʞʦʫʙʩ

WAN

LAN

ʏʞʦʫʙʩ ʨʩʡʛʩʞʝʦʧʜ ʝʩʬɦʫʙʛʙ 

 

 

ʉʣʠʢʘ 5 ï ɼʝʮʝʥʪʨʘʣʠʟʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ AMI/MDM ʩʠʩʪʝʤʘ 

 

ʋ ʧʝʨʩʧʝʢʪʠʚʠ ʨʘʟʚʦʿʘ ʦʚʘʢʚʠʭ ʩʠʩʪʝʤʘ ʫ ɽɼʇ ʤʦʛʫ˂ʘ ʿʝ ʠ ʜʨʫʛʘ ʚʘʨʠʿʘʥʪʘ 
ʘʨʭʠʪʝʢʪʫʨʝ. ʆʥʘ ʿʝ ʧʨʠʤʝʥˀʠʚʘ ʢʘʜʘ ʙʨʦʿ ʥʘʧʨʝʜʥʠʭ ʙʨʦʿʠʣʘ ʫ ʦʛʨʘʥʢʫ/ʧʦʛʦʥʫ 
ʥʘʨʘʩʪʝ ʜʦ ʪʘʢʚʦʛ ʙʨʦʿʘ ʜʘ ʿʝ ʮʝʥʪʨʘʣʠʟʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʝʢʦʥʦʤʩʢʠ ʥʝʠʩʧʣʘʪʠʚʘ 
(ʢʘʜʘ ʙʠ ʫʣʘʛʘˁʘ ʫ ʪʝʭʥʠʯʢʘ ʨʝʰʝˁʘ ʢʦʿʘ ʙʠ ʦʤʦʛʫ˂ʠʣʘ ʧʦʫʟʜʘʥʦ ʬʫʥʢʮʠʦʥʠʩʘˁʝ 
ʪʘʢʦ ʢʦʥʮʠʧʠʨʘʥʦʛ ʉʠʩʪʝʤʘ ʙʠʣʘ ʧʨʝʚʝʣʠʢʘ). ʆʚʘ ʘʨʭʠʪʝʢʪʫʨʘ ʿʝ ʧʨʠʢʘʟʘʥʘ ʥʘ 
ʩʣʠʮʠ 5. ʉʚʘʢʠ ʦʛʨʘʥʘʢ/ʧʦʛʦʥ ʙʠ ʠʤʘʦ ʥʝʟʘʚʠʩʘʥ ɸʄʄ ʎʝʥʪʘʨ ʜʦʢ ʙʠ ʤʝʤʦʨʠʩʘˁʝ 
ʧʦʜʘʪʘʢʘ ʙʠʣʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ. ɿʘ ʦʚʘʢʚʫ ʨʝʘʣʠʟʘʮʠʿʫ ʥʝʧʦʭʦʜʥʦ ʿʝ ʧʦ 
ʦʛʨʘʥʮʠʤʘ/ʧʦʛʦʥʠʤʘ ʦʙʝʟʙʝʜʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (ʢʦʤʫʥʠʢʘʮʠʦʥʫ ʠ 
ʠʥʬʦʨʤʘʪʠʯʢʫ) ʢʘʦ ʠ ʦʙʫʯʝʥʦ ˀʫʜʩʪʚʦ. 
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MDM ʩʠʩʪʝʤ

(Meter Data Management)

ʉʢʣʘʜʠhʪʝ ʧʦʜʘʪʘʢʘ

(Meter Data Repository)

AMM 

ʏʞʦʫʙʩ

ʇʜʩʙʦʙʣ/ʨʧʜʧʦ ʇʜʩʙʦʙʣ/ʨʧʜʧʦ ʇʜʩʙʦʙʣ/ʨʧʜʧʦ 

AMM 

ʏʞʦʫʙʩ
AMM 

ʏʞʦʫʙʩ

AMM 

ʏʞʦʫʙʩ

WAN

LAN

ʏʞʦʫʙʩ ʨʩʡʛʩʞʝʦʧʜ ʝʩʬɦʫʙʛʙ 

 

ʉʣʠʢʘ 6 ï ɼʠʩʪʨʠʙʫʠʨʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ AMI/MDM ʩʠʩʪʝʤʘ 

ʇʦʩʪʦʿʠ ʿʦʰ ʿʝʜʥʘ ʚʘʨʠʿʘʥʪʘ, ʧʨʠʢʘʟʘʥʘ ʥʘ ʩʣʠʮʠ 6, ʛʜʝ ʿʝ ʫ ʩʚʘʢʦʤ ʦʛʨʘʥʢʫ / ʧʦʛʦʥʫ 
ɽɼʇ ʠʥʩʪʘʣʠʨʘʥ ʧʦ ʿʝʜʘʥ ɸʄʄ ʎʝʥʪʘʨ. ʉʚʠ ɸʄʄ ʮʝʥʪʨʠ ʫ ʦʛʨʘʥʢʫ ʩʫ ʧʦʚʝʟʘʥʠ ʧʨʝʢʦ 
WɸN ʤʨʝʞʝ ʥʘ ʛʣʘʚʥʠ ɸʄʄ ʎʝʥʪʘʨ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʫ ʨʘʯʫʥʘʨʩʢʦʤ ʮʝʥʪʨʫ ɽɼʇ. ʆʚʘʿ 
ɸʄʄ ʎʝʥʪʘʨ ʧʨʠʢʫʧˀʘ ʩʚʝ ʧʦʜʘʪʢʝ ʦʜ ʧʦʜʨʝʹʝʥʠʭ ɸʄʄ ʮʝʥʪʘʨʘ ʠ ʧʨʦʩʣʝʹʫʿʝ ʠʭ ʫ 
ʿʝʜʠʥʩʪʚʝʥʠ MDM ʩʠʩʪʝʤ. ʌʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʟʘ ɸʄʄ ʎʝʥʪʘʨ ʜʘʪʠ ʫ ʧʨʘʪʝ˂ʠʤ 
ʜʦʢʫʤʝʥʪʠʤʘ ʥʠʩʫ ʦʙʨʘʜʠʣʠ ʦʚʘʢʚʫ ʘʨʭʠʪʝʢʪʫʨʫ. 

5.1 ʀɿɹʆʈ ʂʆʄʋʅʀʂɸʎʀʆʅʀʍ ʊɽʍʅʆʃʆɻʀɱɸ 

ʀʟ ʧʨʝʜʣʦʞʝʥʠʭ ʘʨʭʠʪʝʢʪʫʨʘ ʉʠʩʪʝʤʘ ʿʘʩʥʦ ʿʝ ʜʘ ʩʫ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʦʜ 
ʢˀʫʯʥʝ ʚʘʞʥʦʩʪʠ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʉʠʩʪʝʤʘ. 

ɿʙʦʛ ʨʝʣʘʪʠʚʥʦ ʩʣʘʙʝ ʠʟʛʨʘʹʝʥʦʩʪʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʥʘ 
ʥʠʩʢʦʥʘʧʦʥʩʢʦʿ ʠ ʩʨʝʜˁʝʥʘʧʦʥʩʢʦʿ ʤʨʝʞʠ ʫ ʩʚʠʤ ɽɼʇ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʩʝ ʉʠʩʪʝʤ ʫ 
ʩʢʣʘʜʫ ʩʘ ʟʘʭʪʝʚʠʤʘ ʟʘ ʜʚʦʩʤʝʨʥʦʤ ʢʦʤʫʥʠʢʘʮʠʿʦʤ ʦʩʣʦʥʠ ʥʘ ʧʦʩʪʦʿʝ˂ʝ ʿʘʚʥʝ 
ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʩʝʨʚʠʩʝ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ ʠ ʧʘʢʝʪʥʝ ʨʘʟʤʝʥʝ ʠʥʬʦʨʤʘʮʠʿʘ, 
ʦʜʥʦʩʥʦ, ʪʘʤʦ ʛʜʝ ʿʝ ʪʦ ʤʦʛʫ˂ʝ, ʦʩʣʦʥʠ ʥʘ ʧʦʩʪʦʿʝ˂ʫ IT ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʫʥʫʪʘʨ ɱʇ 
ɽʇʉ. ʅʘʨʘʚʥʦ, ʫ ʧʦʛʣʝʜʫ ʢʦʨʠʰ˂ʝˁʘ ʨʝʩʫʨʩʘ ʿʘʚʥʦʛ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʩʝʨʚʠʩʘ, 
ʧʦʪʨʝʙʥʦ ʿʝ ʧʦʩʪʠ˂ʠ ʪʘʢʚʝ ʮʝʥʝ ʢʦʨʠʰ˂ʝˁʘ, ʢʦʿʝ ʙʠ ʙʠʣʝ ʧʨʠʭʚʘʪˀʠʚʝ ʟʘ ʦʙʝ 
ʩʪʨʘʥʝ, ʙʫʜʫ˂ʠ ʜʘ ʩʝ ʪʘʨʠʬʠʨʘˁʝ ʠʩʢˀʫʯʠʚʦ ʚʨʰʠ ʧʦ ʦʩʪʚʘʨʝʥʦʤ ʧʨʦʪʦʢʫ ʧʦʜʘʪʘʢʘ. 
ʅʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ɽɼʇ ʫʙʨʟʘʿʫ ʰʠʨʝˁʝ ʚʣʘʩʪʠʪʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, 



ʋʩʚʦʿʝʥʦ ʥʘ ʉʪʨʫʯʥʦʤ ʩʘʚʝʪʫ ɽʇʉ, ɹʝʦʛʨʘʜ, 29.04.2010. ʛʦʜʠʥe 

ʉʪʨʘʥʘ 22 ʦʜ 262 

ʧʦʩʝʙʥʦ ʘʢʦ ʩʝ ʥʝ ʤʦʛʫ ʜʦʙʠʪʠ ʝʢʦʥʦʤʩʢʠ ʧʨʠʭʚʘʪˀʠʚʠ ʫʩʣʦʚʠ ʢʦʨʠʰ˂ʝˁʘ ʿʘʚʥʦʛ 
ʪʝʣʝʬʦʥʩʢʦʛ ʩʝʨʚʠʩʘ ʟʘ ʧʦʪʨʝʙʝ ʉʠʩʪʝʤʘ. 

ʋʚʘʞʘʚʘʿʫ˂ʠ ʟʘʭʪʝʚʝ ʟʘ ʧʝʨʬʦʤʘʥʩʘʤʘ ʉʠʩʪʝʤʘ ʠʟ ʪʘʯʢʝ 5.2, ʟʘʪʝʯʝʥʦ ʩʪʘˁʝ ʫ 
ʧʦʛʣʝʜʫ ʠʟʛʨʘʹʝʥʦʩʪʠ ʚʣʘʩʪʠʪʝ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʪʨʝʥʜʦʚʝ 
ʨʘʟʚʦʿʘ AMI/MDM ʫ ɽʋ, ʢʘʦ ʠ ʜʦʩʘʜʘʰˁʘ ʠʩʢʫʩʪʚʘ ʫ ʨʘʜʫ ʩʘ ʦʚʘʢʚʠʤ ʩʠʩʪʝʤʠʤʘ, ʫ 
ʦʚʦʤ ʪʨʝʥʫʪʢʫ ʩʝ ʧʨʝʜʣʘʞʫ ʩʣʝʜʝ˂ʘ ʨʝʰʝˁʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʧʫʪʝʚʝ. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ʙʨʦʿʠʣʘ ʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

ʋ ʦʚʦʿ ʘʨʭʠʪʝʢʪʫʨʠ, ʠʟʙʦʨ ʢʦʤʫʥʠʢʘʮʠʿʝ ʧʦ ʥʠʩʢʦʥʘʧʦʥʩʢʠʤ ʝʥʝʨʛʝʪʩʢʠʤ ʚʦʜʦʚʠʤʘ 
(PLC) ʢʘʦ ʥʘʯʠʥʘ ʫʩʧʦʩʪʘʚˀʘˁʘ ʜʚʦʩʤʝʨʥʝ ʢʦʤʫʥʠʢʘʮʠʿʝ ʠʟʤʝʹʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʠ 
ʙʨʦʿʠʣʘ ʿʝ ʧʨʠʨʦʜʘʥ. ʂʦʤʫʥʠʢʘʮʠʿʘ ʩʝ ʦʜʚʠʿʘ ʧʫʪʝʤ ʅʅ ʚʦʜʦʚʘ ʢʦʿʠ ʩʫ ʫ ʚʣʘʩʥʠʰʪʚʫ 
ɽɼʇ ʠ ʥʝ ʠʟʠʩʢʫʿʫ ʜʦʜʘʪʥʘ ʫʣʘʛʘˁʘ ʫ ʊʊ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʂʘʢʦ ʿʝ ʮʝʥʘ ʦʚʘʢʚʠʭ PLC 
ʤʦʜʝʤʘ ʜʦʚʦˀʥʦ ʥʠʩʢʘ, ʤʦʛʫ ʙʠʪʠ ʤʘʩʦʚʥʦ ʧʨʠʤʝˁʝʥʠ.  

Tʨʝʥʫʪʥʦ ʚʘʞʝ˂ʠ ʩʪʘʥʜʘʨʜ ʟʘ ʦʚʫ ʢʦʤʫʥʠʢʘʮʠʿʫ ʿʝ SRPS IEC 61334-5-1 ʠ ʦʥ ʿʝ 
ʟʘʭʪʝʚʘʥ ʫ ʜʝʣʫ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʟʘ PLC ʤʦʜʝʤ. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʠ ɸʄʄ ʎʝʥʪʨʘ 

ʂʘʦ ʪʨʝʥʫʪʥʦ ʥʘʿʠʩʧʣʘʪʠʚʠʿʘ, ʥʘʤʝ˂ʝ ʩʝ GPRS ʢʦʤʫʥʠʢʘʮʠʿʘ ʧʫʪʝʤ ʿʘʚʥʝ ʤʦʙʠʣʥʝ 
ʪʝʣʝʬʦʥʩʢʝ ʤʨʝʞʝ. ʆʚʘʢʚʦ ʨʝʰʝˁʝ ʿʝ ʩʪʘʥʜʘʨʜʥʦ ʠ ʚʨʣʦ ʿʝ ʣʘʢʦ ʥʘʙʘʚʠʪʠ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʤʦʜʝʤʝ ʥʘ ʪʨʞʠʰʪʫ. ɿʙʦʛ ʧʦʩʪʦʿʘˁʘ ʚʠʰʝ ʦʧʝʨʘʪʝʨʘ ʤʦʙʠʣʥʝ 
ʪʝʣʝʬʦʥʠʿʝ ʤʘˁʘ ʿʝ ʦʧʘʩʥʦʩʪ ʧʘʜʘˁʘ ʫ ʟʘʚʠʩʥʦʩʪ ʦʜ ʿʝʜʥʦʛ ʦʧʝʨʘʪʝʨʘ (ʧʦ ʧʠʪʘˁʠʤʘ 
ʮʝʥʝ ʠ ʢʚʘʣʠʪʝʪʘ ʫʩʣʫʛʝ). ʆʚʘʢʚʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʝ ʦʜʚʠʿʘ ʧʫʪʝʤ ʧʦʩʝʙʥʠʭ APN ʢʦʿʠ ʩʫ 
ʜʝʦ ʫʛʦʚʦʨʘ ʩʘ ʧʨʦʚʘʿʜʝʨʦʤ ʫʩʣʫʛʝ 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ʙʨʦʿʠʣʘ ʠ ɸʄʄ ʎʝʥʪʨʘ 

ʋʢʦʣʠʢʦ ʩʫ ʙʨʦʿʠʣʘ ʦʧʨʝʤˀʝʥʘ ʧʦʩʝʙʥʠʤ ʤʦʜʝʤʠʤʘ ʢʦʿʠ ʠʤ ʦʤʦʛʫ˂ʘʚʘʿʫ ʜʠʨʝʢʪʥʫ 
ʢʦʤʫʥʠʢʘʮʠʿʫ ʩʘ ɸʄʄ ʎʝʥʪʨʦʤ, ʢʘʦ ʠ ʫ ʧʨʝʪʭʦʜʥʦʿ ʪʘʯʢʠ ʥʘʤʝ˂ʝ ʩʝ GPRS 
ʢʦʤʫʥʠʢʘʮʠʿʘ ʧʫʪʝʤ ʿʘʚʥʝ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʩʢʝ ʤʨʝʞʝ, ʢʘʦ ʪʨʝʥʫʪʥʦ ʥʘʿʠʩʧʣʘʪʠʚʠʿʘ 
ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʘ ʪʝʭʥʦʣʦʛʠʿʘ. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ʧʨʦʚʘʜʿʝʨʘ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ ʠ ɸʄʄ ʎʝʥʪʨʘ 

Kao ʰʪʦ ʿʝ ʨʝʯʝʥʦ ʫ ʧʨʝʪʭʦʜʥʠʤ ʪʘʯʢʘʤʘ, ʢʦʨʠʰ˂ʝˁʝ ʫʩʣʫʛʝ ʧʨʦʚʘʿʜʝʨʘ ʤʦʙʠʣʥʝ 
ʪʝʣʝʬʦʥʠʿʝ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ GPRS ʢʦʤʫʥʠʢʘʮʠʿʝ ʦʙʘʚʝʟʫʿʝ ʠ ʦʙʝʟʙʝʹʠʚʘˁʝ ʜʠʨʝʢʪʥʝ 
ʚʝʟʝ ʦʜ ʧʨʦʚʘʿʜʝʨʘ ʜʦ ɸʄʄ ʎʝʥʪʨʘ (WAN). ʆʚʘʢʚʘ ʚʝʟʘ ʩʝ ʜʦ ʩʘʜʘ ʨʝʘʣʠʟʦʚʘʣʘ ʢʘʦ 
frame-relʘy ʚʝʟʘ ʠ ʤʦʨʘʣʘ ʙʠ ʠʤʘʪʠ ʧʨʦʧʫʩʥʠ ʦʧʩʝʛ ʦʜ ʥʘʿʤʘˁʝ 5 Mb/s ʩʘ ʤʦʛʫ˂ʥʦʰ˂ʫ 
ʧʨʦʰʠʨʠʚʘˁʘ ʥʘʩʧʨʘʤ ʧʦʪʨʝʙʘ. 
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5.2 ʇɽʈʌʆʈʄɸʅʉɽ ʉʀʉʊɽʄɸ 

ʋ ʩʢʣʘʜʫ ʩʘ ʦʜʘʙʨʘʥʦʤ ʘʨʭʠʪʝʢʪʫʨʦʤ ʠ ʠʟʙʦʨʦʤ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ 
ʤʦʞʝʤʦ ʜʘʪʠ ʥʝʢʝ ʧʝʨʬʦʨʤʘʥʩʝ ʉʠʩʪʝʤʘ. ʋ ʦʚʦʤ ʪʨʝʥʫʪʢʫ ʦʥʝ ʩʫ ʩʣʝʜʝ˂ʝ: 

¶ ʤʠʥʠʤʘʣʥʘ ʧʨʦʧʫʩʥʘ ʤʦ˂ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʧʫʪʝʚʘ: 

o ɹʨʦʿʠʣʘ (PLC) ï ʂʦʥʮʝʥʪʨʘʪʦʨ ï 2.4 kb/s 

o ʂʦʥʮʝʥʪʨʘʪʦʨ (GPRS) ï APN (ʄʦʙʠʣʥʘ ʪʝʣʝʬʦʥʠʿʘ) ï 53.6 kb/s 

o ɹʨʦʿʠʣʘ (GPRS) ï APN (ʄʦʙʠʣʥʘ ʪʝʣʝʬʦʥʠʿʘ) ï 53.6 kb/s 

o APN (ʄʦʙʠʣʥʘ ʪʝʣʝʬʦʥʠʿʘ) ï AMM ʎʝʥʪʘʨ ï 5 ʄb/s 

¶ ʧʦʫʟʜʘʥʦʩʪ ʧʨʝʥʦʩʘ ʧʦʜʘʪʘʢʘ: 

o ʚʝʨʦʚʘʪʥʦ˂ʘ ʧʦʿʘʚʝ ʧʦʛʨʝʰʥʝ ʧʦʨʫʢʝ ʢʦʿʘ ʩʝ ʤʦʞʝ ʧʨʦʪʫʤʘʯʠʪʠ ʢʘʦ 
ʠʩʧʨʘʚʥʘ ʿʝ ʤʘˁʘ ʦʜ 10-6; 

¶ ʙʨʟʠʥʘ ʦʜʟʠʚʘ ʉʠʩʪʝʤʘ (ʚʨʝʤʝ ʦʜʟʠʚʘ ʥʘ ʢʦʤʘʥʜʫ ʟʘʜʘʪʫ ʢʦʤʧʦʥʝʥʪʠ 
ʉʠʩʪʝʤʘ): 

o 97% ʫʩʧʝʰʥʦʩʪ ʫ ʨʦʢʫ ʦʜ 5 ʤʠʥʫʪʘ. 

o 99.5% ʫ ʨʦʢʫ ʦʜ 30 ʤʠʥʫʪʘ.  

¶ ʫʩʧʝʰʥʦʩʪ ʦʯʠʪʘʚʘˁʘ ʠʟʤʝʨʝʥʠʭ (ʨʝʛʠʩʪʨʦʚʘʥʠʭ) ʚʝʣʠʯʠʥʘ ʫ ʟʘʜʘʪʠʤ 
ʚʨʝʤʝʥʩʢʠʤ ʦʢʚʠʨʠʤʘ: 

o 98% ʫʩʧʝʰʥʦʩʪʠ ʟʘ ʿʝʜʥʦ ʜʥʝʚʥʦ ʦʯʠʪʘʚʘˁʝ ʨʝʛʠʩʪʘʨʘ ʙʨʦʿʠʣʘ, ʩʪʘʪʫʩʠ 
ʙʨʦʿʠʣʘ (ʢʦʜ ʙʨʦʿʠʣʘ ʙʝʟ ʦʙʨʘʯʫʥʘ ʚʨʰʥʝ ʩʥʘʛʝ), ʜʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ 
ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠ ʜʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ ʫ ʨʦʢʫ ʦʜ 22 ʩʘʪʘ ʦʜ ʪʨʝʥʫʪʢʘ 
ʙʝʣʝʞʝˁʘ ʪʝ ʜʥʝʚʥʝ ʚʨʝʜʥʦʩʪʠ. 

o 98% ʫʩʧʝʰʥʦʩʪʠ ʟʘ ʢʦʤʧʣʝʪʥʦ ʜʥʝʚʥʦ ʯʠʪʘˁʝ ʙʨʦʿʠʣʘ (ʢʦʜ ʙʨʦʿʠʣʘ ʩʘ 
ʦʙʨʘʯʫʥʦʤ ʚʨʰʥʝ ʩʥʘʛʝ), ʧʨʦʬʠʣ ʦʧʪʝʨʝ˂ʝˁʘ, ʜʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ  
ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠ ʜʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ ʫ ʨʦʢʫ ʦʜ 22 ʩʘʪʘ ʦʜ ʠʥʠʮʠʨʘˁʘ 
ʯʠʪʘˁʘ. 

o 98% ʫʩʧʝʰʥʦʩʪʠ ʟʘ ʢʦʤʧʣʝʪʥʦ ʯʠʪʘˁʝ ʤʝʩʝʯʥʠʭ ʦʙʨʘʯʫʥʩʢʠʭ ʧʦʜʘʪʘʢʘ 
ʩʘ ʩʚʠʭ ʙʨʦʿʠʣʘ ʥʘ ʢʦʥʟʫʤʥʦʤ ʧʦʜʨʫʯʿʫ ʫ ʨʦʢʫ ʦʜ 22 ʩʘʪʘ ʦʜ ʪʨʝʥʫʪʢʘ 
ʠʥʠʮʠʨʘˁʘ ʪʦʛ ʦʯʠʪʘʚʘˁʘ. 

¶ ʠʥʪʝʥʟʠʪʝʪ ʦʪʢʘʟʘ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ: 

o ɹʨʦʿʠʣʘ ï 0.2% ʛʦʜʠʰˁʝ, 2% ʫ ʞʠʚʦʪʥʦʤ ʚʝʢʫ. 

o ʄʦʜʝʤʠ ï 0.2% ʛʦʜʠʰˁʝ, 2% ʫ ʞʠʚʦʪʥʦʤ ʚʝʢʫ. 

o ʂʦʥʮʝʥʪʨʘʪʦʨ ï 0.1% ʛʦʜʠʰˁʝ, 1% ʫ ʞʠʚʦʪʥʦʤ ʚʝʢʫ. 
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¶ ʢʘʧʘʮʠʪʝʪ ʉʠʩʪʝʤʘ ʟʘ ʘʨʭʠʚʠʨʘˁʝ ʧʦʜʘʪʘʢʘ: 

o 10 ʊB ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ. 

¶ ʝʢʩʧʣʦʘʪʘʮʠʦʥʠ ʚʝʢ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ. 

o ɹʨʦʿʠʣʘ ï ʤʠʥʠʤʘʣʥʦ 15 ʛʦʜʠʥʘ. 

o ʄʦʜʝʤʠ ï 15 ʛʦʜʠʥʘ. 

o ʂʦʥʮʝʥʪʨʘʪʦʨ (ʭʘʨʜʚʝʨ) ï 10 ʛʦʜʠʥʘ. 

o ɸʄʄ ʎʝʥʪʘʨ (ʭʘʨʜʚʝʨ) ï 5 ʛʦʜʠʥʘ. 

 

ʋʟʠʤʘʿʫ˂ʠ ʫ ʦʙʟʠʨ ʠʟʘʙʨʘʥʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʠ ʧʝʨʬʦʨʤʘʥʩʝ ʜʘʪ ʿʝ 
ʧʨʦʨʘʯʫʥ ʫ ʇʨʠʣʦʛʫ 2 (ʇʨʦʨʘʯʫʥ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ), ʛʜʝ ʩʝ ʚʠʜʠ ʢʦʿʝ ʢʦʣʠʯʠʥʝ 
ʧʦʜʘʪʘʢʘ ʿʝ ʧʦʪʨʝʙʥʦ ʜʥʝʚʥʦ ʧʨʝʥʝʪʠ ʠ ʢʦʣʠʢʦ ʩʫ ʢʦʿʝ ʦʧʮʠʿʝ ʦʯʠʪʘʚʘˁʘ ʟʘʭʪʝʚʥʝ ʧʦ 
ʧʠʪʘˁʫ ʧʨʝʥʦʩʘ ʠ ʩʢʣʘʜʠʰʪʝˁʘ ʧʦʜʘʪʘʢʘ ʥʘ ʜʥʝʚʥʦʤ ʠ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ. ʋ 
ʧʨʦʨʘʯʫʥʫ ʩʫ ʫʟʝʪʠ ʧʘʨʘʤʝʪʨʠ ʨʝʘʣʥʦʛ ʢʦʥʟʫʤʥʦʛ ʧʦʜʨʫʯʿʘ. 

ʆʚʜʝ ʩʝ ʤʦʛʫ ʿʘʩʥʦ ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʦʛʨʘʥʠʯʝˁʘ ʫ ʢʦʤʫʥʠʢʘʮʠʦʥʦʤ ʧʫʪʫ ʦʜ ʙʨʦʿʠʣʘ 
ʜʦ ɸʄʄ ʮʝʥʪʨʘ. 

ɱʝʜʥʦ ʦʜ ʦʛʨʘʥʠʯʝˁʘ ʧʨʝʜʩʪʘʚˀʘ PLC ʢʦʤʫʥʠʢʘʮʠʿʘ ʢʦʿʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʝʤʘ 
SRPS IEC 61334-5-1 (S-FSK ʤʦʜʫʣʘʮʠʿʘ) ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ ʙʨʟʠʥʝ ʧʨʝʥʦʩʘ ʜʦ 2.4 kb/s. 
ʅʘʨʘʚʥʦ, ʦʚʫ ʙʨʟʠʥʫ ʿʝ ʪʝʰʢʦ ʦʯʝʢʠʚʘʪʠ ʫ ʨʝʘʣʥʠʤ ʫʩʣʦʚʠʤʘ ʫ ʅʅ ʤʨʝʞʠ ʠ ʙʨʟʠʥʝ 
ʦʜ 1 kb/s ʩʝ ʤʦʛʫ ʩʤʘʪʨʘʪʠ ʧʨʠʭʚʘʪˀʠʚʠʤ. 

ʋʟʠʤʘʿʫ˂ʠ ʪʦ ʫ ʦʙʟʠʨ, ʟʘ ʙʨʦʿʠʣʘ ʠʟ ʢʘʪʝʛʦʨʠʿʝ ʜʦʤʘ˂ʠʥʩʪʚʘ ʤʦʞʝ ʩʝ ʜʘʪʠ ʟʘʭʪʝʚ ʜʘ 
ʩʝ ʥʘʿʢʘʩʥʠʿʝ ʫ ʨʦʢʫ ʦʜ 22 ʯʘʩʘ ʤʦʨʘʿʫ ʧʨʝʥʝʪʠ ʧʦʜʘʮʠ ʦ ʿʝʜʥʦʿ ʜʥʝʚʥʦʿ ʚʨʝʜʥʦʩʪʠ, 
ʜʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠ ʜʥʝʚʥʠʢʫ ʜʦʛʘʹʘʿʘ. 

ʉʘ ʦʚʠʤ ʧʦʜʘʮʠʤʘ ʫ ɸʄʄ ʎʝʥʪʨʫ ʪʿ. ʄDʄ ʿʝ ʤʦʛʫ˂ʝ ʩʪʝ˂ʠ ʚʨʣʦ ʜʦʙʨʫ ʩʣʠʢʫ o ʩʪʘˁʫ 
ʙʨʦʿʠʣʘ ʥʘ ʪʝʨʝʥʫ ʠ ʧʨʘʚʠʪʠ ʙʠʣʘʥʩʝ ʝʥʝʨʛʠʿʝ ʧʦ ʜʘʥʫ. 

ɿʘ ʙʨʦʿʠʣʘ ʢʦʜ ʢʫʧʘʮʘ ʢʦʿʠ ʠʤʘʿʫ ʥʘʧʣʘʪʫ ʚʨʰʥʝ ʩʥʘʛʝ ʧʨʠʦʨʠʪʝʪʠ ʦʯʠʪʘʚʘˁʘ ʩʫ 
ʤʘʣʦ ʜʨʫʛʘʯʠʿʠ ʠ ʢʦʜ ʪʘʢʚʠʭ ʢʫʧʘʮʘ ʿʝ ʦʙʘʚʝʟʥʦ ʧʨʝʥʦʰʝˁʝ ʠ ʧʨʦʬʠʣʘ ʦʧʪʝʨʝ˂ʝˁʘ. 
ʆʚʘʢʚʠʭ ʢʫʧʘʮʘ ʥʝʤʘ ʤʥʦʛʦ ʪʝ ʿʝ ʦʚʘʢʘʚ ʟʘʭʪʝʚ ʨʝʘʣʘʥ ʠ ʦʩʪʚʘʨʠʚ. ʋ ʦʚʫ ʛʨʫʧʫ 
ʦʙʘʚʝʟʥʦ ʩʧʘʜʘʿʫ ʠ ʙʨʦʿʠʣʘ ʫʢʫʧʥʝ ʧʦʪʨʦʰˁʝ ʫ ʊʉ ʭ/0,4 kV. 

ʀʟ ʧʨʦʨʘʯʫʥʘ ʫ ʧʨʠʣʦʛʫ ʩʝ ʚʠʜʠ ʜʘ ʿʝ ʛʦʜʠʰˁʝ ʧʦʪʨʝʙʥʦ ʦʙʝʟʙʝʜʠʪʠ ʦʢʦ 4 TB 
ʩʢʣʘʜʠʰʥʦʛ ʧʨʦʩʪʦʨʘ ʟʘ ʧʦʜʘʪʢʝ ʩʘ ʙʨʦʿʠʣʘ. ʂʘʢʦ ʫ ʧʨʦʨʘʯʫʥʫ ʥʠʩʫ ʫʟʝʪʠ ʧʦʜʘʮʠ ʦ 
ʟʘʫʟʝ˂ʫ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ log-ʦʚʘ ʪʨʝʙʘ ʧʨʝʜʚʠʜʝʪʠ ʜʘ ʿʝ ʥʘ ʛʦʜʠʰˁʝʤ ʥʠʚʦʫ 
ʧʦʪʨʝʙʥʦ ʤʠʥʠʤʘʣʥʦ 10 ʊB ʩʢʣʘʜʠʰʥʦʛ ʧʨʦʩʪʦʨʘ. 
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5.3 ʀɿɹʆʈ ɹʋɼʋɴʀʍ ʂʆʄʋʅʀʂɸʎʀʆʅʀʍ ʊɽʍʅʆʃʆɻʀɱɸ 

AMI/MDM ʉʠʩʪʝʤ ʿʝ ʢʦʥʮʠʧʠʨʘʥ ʤʦʜʫʣʘʨʥʦ ʪʘʢʦ ʜʘ ʿʝ ʩʘ ʨʘʟʚʦʿʝʤ ʥʦʚʠʭ 
ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʤʦʛʫ˂ʝ ʜʨʘʩʪʠʯʥʦ ʧʦʙʦˀʰʘʚʘʪʠ ʧʝʨʬʦʨʤʘʥʩʝ ʉʠʩʪʝʤʘ. 

ʆʜ ʪʝʭʥʦʣʦʛʠʿʘ ʢʦʿʝ ʩʫ ʫ ʥʘʿʘʚʠ ʠ ʢʦʿʝ ʤʦʛʫ ʠʤʘʪʠ ʚʝʣʠʢʠ ʫʪʠʮʘʿ ʥʘ ʨʘʟʚʦʿ ʉʠʩʪʝʤʘ, 
ʤʦʛʫ ʩʝ ʠʟʜʚʦʿʠʪʠ ʩʣʝʜʝ˂ʝ: 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ʙʨʦʿʠʣʘ ʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

ʅʘʿʘʚʘ ʥʦʚʦʛ ʪʠʧʘ PLC ʢʦʤʫʥʠʢʘʮʠʿʝ ˂ʝ ʦʪʢʣʦʥʠʪʠ ʦʛʨʘʥʠʯʝˁʝ ʫ ʢʦʤʫʥʠʢʘʮʠʿʠ 
ʠʟʤʝʹʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʠ ʙʨʦʿʠʣʘ. PRIME ʧʨʦʿʝʢʘʪ ʪʝʩʪʠʨʘ ʥʦʚʫ ʚʨʩʪʫ ʤʦʜʫʣʘʮʠʿʝ 
PLC ʢʦʤʫʥʠʢʘʮʠʿʝ (OFDM) ʢʦʿʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʦʤʦʛʫ˂ʠ ʙʨʟʠʥʝ ʦʜ ʦʢʦ 100kb/s. 
ʆʚʘʢʚʠʤ ʙʨʟʠʥʘʤʘ ʙʠ ʙʝʟ ʧʨʦʙʣʝʤʘ ʟʘ ʥʝʢʦʣʠʢʦ ʩʘʪʠ ʙʠʣʠ ʧʨʝʥʝʪʠ ʩʚʠ ʧʦʜʘʮʠ ʢʦʿʝ 
ʟʘʙʝʣʝʞʝ ʙʨʦʿʠʣʘ ʫ ʪʦʢʫ ʿʝʜʥʦʛ ʜʘʥʘ ʥʘ ʿʝʜʥʦʤ ʪʨʘʬʦ ʨʝʦʥʫ. ʆʯʝʢʫʿʝ ʩʝ ʜʘ ˂ʝ ʪʦʢʦʤ 
ʩʣʝʜʝ˂ʝ ʛʦʜʠʥʝ PRIME ʦʙʿʘʚʠʪʠ ʧʨʝʜʣʦʛ ʥʦʚʦʛ ʩʪʘʥʜʘʨʜʘ ʟʘ PLC ʢʦʤʫʥʠʢʘʮʠʿʫ. 

ʊʘʢʦʹʝ, ʪʨʝʙʘ ʧʨʘʪʠʪʠ ʠ ʨʘʟʚʦʿ ZigBee RF ʢʦʤʫʥʠʢʘʮʠʿʝ ʢʦʿʘ ʤʦʞʝ ʠʤʘʪʠ ʧʨʠʤʝʥʫ ʫ 
ʦʢʚʠʨʫ ʚʝ˂ʝʛ ʛʨʫʧʠʩʘˁʘ ʙʨʦʿʠʣʘ ʥʘ ʿʝʜʥʦʤ ʤʝʩʪʫ (ʩʪʘʤʙʝʥʝ ʟʛʨʘʜʝ). 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʠ ɸʄʄ ʎʝʥʪʨʘ 

ʆʚʜʝ ʩʝ ʦʪʚʘʨʘ ʧʨʦʩʪʦʨ ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʥʝʢʦʣʠʢʦ ʚʨʩʪʘ ʢʦʤʫʥʠʢʘʮʠʿʝ: 3G, PLC ʥʘ 
ʩʨʝʜˁʝʤ ʥʘʧʦʥʫ, WiMAX, TETRA ʩʠʩʪʝʤ, ʦʧʪʠʢʝ... 

ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʪʘˁʘ ʥʘ ʪʨʞʠʰʪʫ ʠ ʦʜʥʦʩʘ ʮʝʥʘ/ʧʝʨʬʦʨʤʘʥʩʝ ʪʨʝʙʘ ʧʦʚʨʝʤʝʥʦ 
ʨʝʚʠʜʠʨʘʪʠ ʦʜʣʫʢʫ ʦ ʠʟʙʦʨʫ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ʙʨʦʿʠʣʘ ʠ ɸʄʄ ʎʝʥʪʨʘ 

ɺʘʞʠ ʩʚʝ ʰʪʦ ʿʝ ʨʝʯʝʥʦ ʫ ʧʨʝʪʭʦʜʥʦʿ ʪʘʯʢʠ. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ʧʨʦʚʘʿʜʝʨʘ ʤʦʙʠʣʥʝ ʪʝʣʝʬʦʥʠʿʝ ʠ ɸʄʄ ʎʝʥʪʨʘ 

ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʪʘˁʘ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʤʨʝʞʘ ɽɼʇ, ʤʦʛʫ˂ʝ ʿʝ ʜʘ ʦʚʘ ʚʝʟʘ ʫ 
ʙʫʜʫ˂ʥʦʩʪʠ ʥʝ˂ʝ ʥʠ ʙʠʪʠ ʧʦʪʨʝʙʥʘ. ʋʢʦʣʠʢʦ ʠʧʘʢ ʦʩʪʘʥʝ ʧʨʠʩʫʪʥʘ, ʙʠ˂ʝ ʢʦʨʠʰ˂ʝʥʝ 
ʨʘʩʧʦʣʦʞʠʚʝ ʪʝʭʥʦʣʦʛʠʿʝ ʢʦʿʝ ʦʤʦʛʫ˂ʘʚʘʿʫ ʧʦʚʝ˂ʘˁʝ ʙʨʟʠʥʝ ʧʨʝʥʦʩʘ ʧʦʜʘʪʘʢʘ. 

6. ʇʈɽɼʃʆɻ ʉʊʈɸʊɽɻʀɱɽ ʀʄʇʃɽʄɽʅʊɸʎʀɱɽ ʉʀʉʊɽʄɸ ʋ ɱʇ ɽʇʉ 

ʈʘʜʠ ʝʬʠʢʘʩʥʝ, ʝʢʦʥʦʤʠʯʥʝ ʠ ʙʨʟʝ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʉʠʩʪʝʤʘ ʫ ɽʇʉ, ʩʪʨʘʪʝʛʠʿʦʤ 
ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʿʝ ʧʦʪʨʝʙʥʦ ʠʩʧʫʥʠʪʠ ʚʝ˂ʠ ʙʨʦʿ ʮʠˀʝʚʘ ʦʜ ʢʦʿʠʭ ʩʫ ʥʘʿʚʘʞʥʠʿʠ: 

¶ ʧʨʠʦʨʠʪʝʪʠ ʤʝʩʪʘ ʠ ʥʘʯʠʥ ʫʚʦʹʝˁʘ ʉʠʩʪʝʤʘ ʫ ɽʇʉ, 

¶ ʩʪʝʧʝʥ ʠ ʦʙʠʤ ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ. 

 

ʋ ʩʢʣʘʜʫ ʩʘ ʚʝ˂ ʧʦʤʠˁʘʥʠʤ ʨʘʟʣʦʟʠʤʘ ʟʘ ʫʚʦʹʝˁʝ ʉʠʩʪʝʤʘ (ʧʦʙʦˀʰʘˁʝ 
ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ ʠ ʧʦʜʩʪʠʮʘˁʝ ʨʘʮʠʦʥʘʣʥʠʿʝʛ ʢʦʨʠʰ˂ʝˁʘ ʝʥʝʨʛʠʿʝ), ʤʦʞʝʤʦ 
ʠʜʝʥʪʠʬʠʢʦʚʘʪʠ ʩʣʝʜʝ˂ʝ ʧʨʠʦʨʠʪʝʪʝ ʟʘ ʫʚʦʹʝˁʝ ʉʠʩʪʝʤʘ ʟʘ ʜʘˀʠʥʩʢʦ ʦʯʠʪʘʚʘˁʝ: 
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¶ ʇʨʦʿʝʢʪʠ ʜʘˀʠʥʩʢʦʛ ʦʯʠʪʘʚʘˁʘ ʢʫʧʘʮʘ ʥʘ ʩʨʝʜˁʝʤ ʥʘʧʦʥʫ ʠ 0.4 kV ʧʨʚʠ 
ʩʪʝʧʝʥ. 

¶ ɼʘˀʠʥʩʢʦ ʦʯʠʪʘʚʘˁʝ ʫ ʊʉ ʥʘ ʥʘʧʦʥʩʢʠʤ ʥʠʚʦʠʤʘ 35/20/10/0,4 kV ʨʘʜʠ 
ʣʦʮʠʨʘˁʘ ʛʫʙʠʪʘʢʘ. 

¶ ʇʨʦʿʝʢʪʠ ʜʘˀʠʥʩʢʦʛ ʦʯʠʪʘʚʘˁʘ ʥʘ ʚʝʣʠʢʦʤ ʙʨʦʿʫ ʅʅ ʪʨʘʬʦ-ʨʝʦʥʘ ʧʦ 
ʢʨʠʪʝʨʠʿʫʤʫ ʚʝʣʠʯʠʥʝ ʛʫʙʠʪʘʢʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠ ʫʢʫʧʥʠʭ ʝʬʝʢʘʪʘ 
ʝʢʦʥʦʤʠʯʥʦʩʪʠ. 

 

ɼʦ ʧʦʯʝʪʢʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʉʠʩʪʝʤʘ ʦʙʘʚʝʟʥʦ ʿʝ ʫʨʘʜʠʪʠ ʥʝʦʧʭʦʜʥʫ ʧʨʦʿʝʢʪʥʫ 
ʜʦʢʫʤʝʥʪʘʮʠʿʫ. 

ʉʚʘ ʥʦʚʦʫʛʨʘʹʝʥʘ ʙʨʦʿʠʣʘ, ʟʘʿʝʜʥʦ ʩʘ ʪʨʝʥʫʪʥʦ ʠʥʩʪʘʣʠʨʘʥʠʤ ʧʠʣʦʪ ʧʨʦʿʝʢʪʠʤʘ, 
ʧʦʩʪʘʿʫ ʜʝʦ ʙʫʜʫ˂ʝʛ ʉʠʩʪʝʤʘ. 

ʅʘ ʧʠʪʘˁʝ ʠʥʪʝʛʨʘʮʠʿʝ ʧʦʩʪʦʿʝʠ˂ʭ ʧʠʣʦʪ ʧʨʦʿʝʢʘʪʘ ʫ ʿʝʜʠʥʩʪʚʝʥ ʩʠʩʪʝʤ ʩʝ ʤʦʞʝ 
ʦʜʛʦʚʦʨʠʪʠ ʩʪʘʚʦʤ ʜʘ ʩʫ ʩʝ ʧʦʩʪʦʿʝ˂ʠ ʩʠʩʪʝʤʠ ʚʝ˂ ʠʩʧʣʘʪʠʣʠ, ʠ ʪʦ ʥʝ ʩʘʤʦ 
ʨʘʯʫʥʘʿʫ˂ʠ ʢʦʨʠʩʪʠ ʦʜ ʙʨʟʦʛ ʠ ʪʘʯʥʦʛ ʦʯʠʪʘʚʘˁʘ ʠ ʨʝʛʠʩʪʨʦʚʘˁʘ ʫʪʨʦʰʝʥʝ 
ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, ʥʝʛʦ ʠ ʟʙʦʛ ʠʩʢʫʩʪʚʘ ʩʪʝʯʝʥʦʛ ʪʦʢʦʤ ʧʨʘ˂ʝˁʘ ˁʠʭʦʚʦʛ ʨʘʜʘ. 
ʉʘʤʠʤ ʪʠʤ, ʠʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʧʨʠʥʮʠʧʝ ʠ ʮʠˀʝʚʝ ʙʫʜʫ˂ʝʛ ʉʠʩʪʝʤʘ, ʧʦʩʪʦʿʝ˂ʝ AMR 
ʧʨʦʿʝʢʪʝ ʢʦʿʠ ʩʝ ʥʝ ʤʦʛʫ ʧʦʫʟʜʘʥʦ ʠ ʿʝʜʥʦʩʪʘʚʥʦ ʠʥʪʝʛʨʠʩʘʪʠ ʫ ʙʫʜʫ˂ʠ ʉʠʩʪʝʤ 
(ʥʘʨʫʰʘʚʘʿʫ ʥʝʢʠ ʦʜ ʧʨʠʥʮʠʧʘ, ʠʣʠ ʿʝ ʟʘ ʧʨʝʣʘʟ ʧʦʪʨʝʙʥʦ ʫʣʦʞʠʪʠ ʚʠʰʝ ʩʨʝʜʩʪʘʚʘ 
ʥʝʛʦ ʜʘ ʩʝ ʧʨʦʩʪo ʟʘʤʝʥʝ) ʧʦʪʨʝʙʥʦ ʿʝ ʥʘʧʫʩʪʠʪʠ ʦʜʤʘʭ ʠʣʠ ʜʦ ʧʦʪʧʫʥʦʛ ʫʚʦʹʝˁʘ 
ʧʨʦʿʝʢʪʦʚʘʥʦʛ ʉʠʩʪʝʤʘ. ʇʦʜ ʧʦʿʤʦʤ Ăʥʘʧʫʩʪʠʪʠñ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ ʟʘʜʨʞʘʚʘˁʝ 
ʦʩʥʦʚʥʝ ʬʫʥʢʮʠʿʝ ʤʝʨʝˁʘ ʠʥʩʪʘʣʠʨʘʥʠʭ ʙʨʦʿʠʣʘ ʥʘ ʪʝʨʝʥʫ, ʘʢʦ ʿʝ ʪʦ ʤʦʛʫ˂ʝ, ʘʣʠ ʙʝʟ 
ʜʘˀʝʛ ʫʣʘʛʘˁʘ ʫ ʦʜʨʞʘʚʘˁʝ ʩʠʩʪʝʤʘ (ʙʝʟ ʩʝʨʚʠʩʠʨʘˁʘ ʥʝʠʩʧʨʘʚʥʠʭ ʙʨʦʿʠʣʘ ʠʣʠ 
ʠʥʪʝʨʚʝʥʮʠʿʘ ʥʘ ʩʠʩʪʝʤʠʤʘ). 

ʇʦʩʪʦʿʝ˂ʝ AMR ʧʨʦʿʝʢʪʝ, ʢʦʿʠ ʤʦʛʫ ʙʠʪʠ ʿʝʜʥʦʩʪʘʚʥʦ ʠ ʝʢʦʥʦʤʩʢʠ ʦʧʨʘʚʜʘʥʦ 
ʠʥʪʝʛʨʠʩʘʥʠ ʫ ʙʫʜʫ˂ʠ ʉʠʩʪʝʤ, ʫʟ ʩʘʨʘʜˁʫ ʩʘ ʠʩʧʦʨʫʯʠʦʮʠʤʘ ʪʠʭ ʩʠʩʪʝʤʘ, ʛʜʝ ʿʝ ʪʦ 
ʤʦʛʫ˂ʝ, ʧʦʪʨʝʙʥʦ ʿʝ ʠʥʪʝʛʨʠʩʘʪʠ. 

ʉʘʤʦ ʫʚʦʹʝˁʝ ʉʠʩʪʝʤʘ ʩʝ ʤʦʞʝ ʨʝʘʣʠʟʦʚʘʪʠ ʥʘ ʚʠʰʝ ʥʘʯʠʥʘ: 

¶ ʋʛʨʘʜˁʘ ʙʨʦʿʠʣʘ ʧʨʠʧʨʝʤˀʝʥʠʭ ʟʘ ʜʘˀʠʥʩʢʦ ʦʯʠʪʘʚʘˁʝ, ʙʝʟ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ 
ʤʦʜʫʣʘ. ʂʘʩʥʠʿʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʉʠʩʪʝʤʘ. 

¶ ʋʛʨʘʜˁʘ ʢʦʤʧʣʝʪʥʦʛ ʉʠʩʪʝʤʘ (ʢʨʦʟ ʨʝʛʠʦʥʘʣʥʝ ʧʨʦʿʝʢʪʝ ʠ ʩʣ. ) ʦʜ ʿʝʜʥʦʛ 
ʧʨʦʠʟʚʦʹʘʯʘ. 

¶ ʋʛʨʘʜˁʘ ʢʦʤʧʣʝʪʥʦʛ ʉʠʩʪʝʤʘ (ʢʨʦʟ ʨʝʛʠʦʥʘʣʥʝ ʧʨʦʿʝʢʪʝ ʠ ʩʣ. ) ʦʜ ʚʠʰʝ 
ʧʨʦʠʟʚʦʹʘʯʘ ʢʦʤʧʦʥʝʥʘʪʘ. 
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ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʟʘʮʨʪʘʥʝ ʧʨʠʥʮʠʧʝ ʉʠʩʪʝʤʘ (ʧʨʚʝʥʩʪʚʝʥʦ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ), 
ʩʪʨʫʯʥʠ ʪʠʤ ʧʨʝʜʣʘʞʝ ʪʨʝ˂ʠ ʧʨʠʩʪʫʧ, ʦʜʥʦʩʥʦ ʫʛʨʘʜˁʫ ʢʦʤʧʣʝʪʥʦʛ ʉʠʩʪʝʤʘ ʦʜ ʚʠʰʝ 
ʧʨʦʠʟʚʦʹʘʯʘ, ʛʜʝ ʿʝ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪ ʦʙʝʟʙʝʹʝʥʘ ʧʨʝʮʠʟʥʦ ʜʝʬʠʥʠʩʘʥʠʤ 
ʪʝʭʥʠʯʢʠʤ ʩʧʝʮʠʬʠʢʘʮʠʿʘʤʘ ʠ ʧʦʩʝʙʥʠʤ ʟʘʭʪʝʚʠʤʘ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʜʝʬʠʥʠʩʘʥʠ ʢʨʦʟ 
ʦʧʰʪʝ ʪʝʥʜʝʨʩʢʝ ʫʩʣʦʚʝ. 

ʀʤʧʣʝʤʝʥʪʘʮʠʿʘ ʉʠʩʪʝʤʘ ʧʦʜʨʘʟʫʤʝʚʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʫ ʢʦʤʧʣʝʪʥʝ ʘʨʭʠʪʝʢʪʫʨʝ ʫ 
ʩʢʣʘʜʫ ʩʘ ʪʘʯʢʦʤ 5, ʠ ʪʦ ʫʩʧʦʩʪʘʚˀʘˁʝʤ AMM ʎʝʥʪʨʘ ʠ MDM ʩʠʩʪʝʤʘ ʠ ʥʘʙʘʚʢʫ ʠ 
ʫʛʨʘʜˁʫ ʦʩʪʘʣʠʭ ʢʦʤʧʦʥʝʥʘʪʘ AMI. 

ʉʪʝʧʝʥ ʠ ʦʙʠʤ ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ ʥʘ ʢʦʥʟʫʤʫ ɽʇʉ ʿʝ ʩʣʝʜʝ˂ʝ ʩʪʨʘʪʝʰʢʦ 
ʧʠʪʘˁʝ, ʧʨʠ ʯʝʤʫ ʩʝ ʧʨʝʜʥʦʩʪʠ ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ ʥʝ ʜʦʚʦʜʝ ʫ ʧʠʪʘˁʝ, 
ʦʜʥʦʩʥʦ, ʫʧʨʘʚˀʘˁʝ ʧʦʪʨʦʰˁʦʤ ʿʝ ʦʧʨʝʜʝˀʝˁʝ ɽʇʉ. ʅʘʯʠʥ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ 
ʉʠʩʪʝʤʘ, ʫ ʩʪʘʨʪʫ ʧʨʝʜʚʠʹʝʥʦʛ ʜʘ ʦʤʦʛʫ˂ʠ ʩʚʝ ʬʫʥʢʮʠʿʝ ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ, 
ʤʦʞʝ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʚʠʰʝ ʥʘʯʠʥʘ: 

¶ ʀʥʩʪʘʣʘʮʠʿʦʤ ʙʨʦʿʠʣʘ ʩʘ ʠʥʪʝʛʨʠʩʘʥʠʤ ʩʢʣʦʧʢʘʤʘ ʥʘ ʩʚʠʤ ʤʝʩʪʠʤʘ ʛʜʝ ʿʝ 
ʧʨʝʜʚʠʹʝʥʘ ʤʦʥʪʘʞʘ ʙʨʦʿʠʣʘ ʩʘ ʜʠʨʝʢʪʥʠʤ ʧʨʠʢˀʫʯʝˁʝʤ. ʊʠʤʝ ʩʝ ʦʙʝʟʙʝʹʫʿʝ 
ʫʥʠʬʦʨʤʥʦʩʪ, ʿʝʜʥʦʩʪʘʚʥʦʩʪ ʠ ʙʨʟʠʥʘ ʠʥʩʪʘʣʘʮʠʿʝ, ʢʘʦ ʠ ʧʦʪʧʫʥʘ 
ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʉʠʩʪʝʤʘ, ʢʦʿʠ ʚʨʣʦ ʙʨʟʦ ʤʦʞʝ ʜʘ ʦʪʧʦʯʥʝ ʩʘ ʚʨʘ˂ʘˁʝʤ 
ʫʣʦʞʝʥʠʭ ʩʨʝʜʩʪʘʚʘ ʢʨʦʟ ʧʨʘʚʠʣʥʦ ʨʝʛʫʣʠʩʘʥʫ ʧʦʪʨʦʰˁʫ. ʌʫʥʢʮʠʿʝ 
ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ ʨʝʘʣʠʟʦʚʘʥʝ ʥʘ ʦʚʘʿ ʥʘʯʠʥ ʩʫ ʣʠʤʠʪʠʨʘˁʝ ʜʦʟʚʦˀʝʥʝ 
ʩʥʘʛʝ ʢʦʜ ʩʚʠʭ ʢʫʧʘʮʘ, ʢʘʦ ʠ ʜʘˀʠʥʩʢʦ ʠʩʢˀʫʯʝˁʝ / ʫʢˀʫʯʝˁʝ ʜʫʞʥʠʢʘ. 

 

ʆʩʥʦʚʥʠ ʥʝʜʦʩʪʘʪʘʢ ʦʚʦʛ ʧʨʠʩʪʫʧʘ ʿʝ ʨʝʣʘʪʠʚʥʦ ʚʠʩʦʢʘ ʮʝʥʘ ʫʚʦʹʝˁʘ. 

¶ ʀʥʩʪʘʣʘʮʠʿʦʤ ʙʨʦʿʠʣʘ ʙʝʟ ʠʥʪʝʨʥʝ ʩʢʣʦʧʢʝ, ʦʜʥʦʩʥʦ ʙʨʦʿʠʣʘ ʢʦʜ ʢʦʿʠʭ ʿʝ 
ʧʨʝʜʚʠʹʝʥʘ ʝʢʩʪʝʨʥʘ ʤʦʥʪʘʞʘ ʧʨʝʢʠʜʘʯʢʦʛ ʤʦʜʫʣʘ, ʥʘ ʩʚʠʤ ʤʝʩʪʠʤʘ ʛʜʝ ʿʝ 
ʧʨʝʜʚʠʹʝʥʘ ʤʦʥʪʘʞʘ ʙʨʦʿʠʣʘ ʩʘ ʜʠʨʝʢʪʥʠʤ ʧʨʠʢˀʫʯʝˁʝʤ. ʋʛʨʘʜˁʦʤ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʩʢʣʦʧʢʝ, ʦʤʦʛʫ˂ʘʚʘ ʩʝ ʬʫʥʢʮʠʿʘ ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ, ʠ ʪʦ 
ʧʨʚʝʥʩʪʚʝʥʦ ʜʘˀʠʥʩʢʦ ʠʩʢˀʫʯʝˁʝ ʜʫʞʥʠʢʘ. ʇʨʦʮʝʥʘ ʿʝ ʜʘ ʿʝ ʧʦʪʨʝʙʥʦ 
ʦʧʨʝʤʠʪʠ ʥʝ ʚʠʰʝ ʦʜ 20% ʙʨʦʿʠʣʘ ʝʢʩʪʝʨʥʠʤ ʩʢʣʦʧʢʘʤʘ, ʥʝ ʟʘʙʦʨʘʚˀʘʿʫ˂ʠ 
ʧʨʠ ʪʦʤ ʜʘ ʩʫ ʩʢʣʦʧʢʝ ʤʦʜʫʣʘʨʥʝ ʪʝ ʜʘ ʩʝ ʤʦʛʫ ʧʨʝʤʝʰʪʘʪʠ ʧʦ ʧʦʪʨʝʙʠ. 

 

ʇʨʝʜʥʦʩʪ ʦʚʦʛ ʧʨʠʩʪʫʧʘ ʿʝ ʧʨʚʝʥʩʪʚʝʥʦ ʫ ʫʤʘˁʝʥʠʤ ʪʨʦʰʢʦʚʠʤʘ ʥʘʙʘʚʢʝ 
ʉʠʩʪʝʤʘ. ʉʘ ʜʨʫʛʝ ʩʪʨʘʥʝ, ʙʠʪʥʦ ʩʝ ʩʤʘˁʫʿʫ ʠ ʜʨʘʩʪʠʯʥʦ ʦʜʣʘʞʫ ʩʚʝ 
ʧʨʝʜʥʦʩʪʠ ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ ʥʘ ʮʝʣʦʤ ʢʦʥʟʫʤʫ ɽʇʉ. ʂʦʥʘʯʥʦ, ʫ ʩʣʫʯʘʿʫ 
ʜʘ ʿʝ ʢʨʘʿˁʠ ʧʦʩʪʦʪʘʢ ʙʨʦʿʠʣʘ ʩʘ ʝʢʩʪʝʨʥʠʤ ʩʢʣʦʧʢʘʤʘ ʜʦʚʦˀʥʦ ʚʝʣʠʢ, ʫʢʫʧʥʘ 
ʮʝʥʘ ʪʘʢʦ ʨʝʘʣʠʟʦʚʘʥʦʛ ʉʠʩʪʝʤʘ ʤʦʞʝ ʜʘ ʥʘʜʤʘʰʠ ʫʢʫʧʥʫ ʮʝʥʫ ʉʠʩʪʝʤʘ 
ʧʨʝʜʣʦʞʝʥʦʛ ʫ ʩʣʝʜʝ˂ʦʿ ʪʘʯʢʠ. 

¶ ʀʥʩʪʘʣʘʮʠʿʦʤ ʙʨʦʿʠʣʘ ʩʘ ʠʥʪʝʛʨʠʩʘʥʠʤ ʩʢʣʦʧʢʘʤʘ ʥʘ ʿʝʜʥʦʤ ʙʨʦʿʫ ʤʝʩʪʘ ʛʜʝ ʿʝ 
ʧʨʝʜʚʠʹʝʥʘ ʤʦʥʪʘʞʘ ʙʨʦʿʠʣʘ ʩʘ ʜʠʨʝʢʪʥʠʤ ʧʨʠʢˀʫʯʝˁʝʤ. ʆʜʘʙʠʨ ʪʠʭ ʤʝʩʪʘ 
ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʪʨʝʙʘʤʘ ʜʝʣʦʚʘ ʧʨʝʜʫʟʝ˂ʘ ʛʜʝ ʩʝ ʉʠʩʪʝʤ ʠ ʫʚʦʜʠ. ʅʘ 
ʦʩʪʘʣʠʤ ʤʝʩʪʠʤʘ ʛʜʝ ʿʝ ʧʨʝʜʚʠʹʝʥʘ ʤʦʥʪʘʞʘ ʙʨʦʿʠʣʘ ʩʘ ʜʠʨʝʢʪʥʠʤ 
ʧʨʠʢˀʫʯʝˁʝʤ, ʫ ʧʨʚʠ ʤʘʭ ʩʝ ʤʦʥʪʠʨʘʿʫ ʙʨʦʿʠʣʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʧʨʝʜʚʠʹʝʥʘ 
ʝʢʩʪʝʨʥʘ ʤʦʥʪʘʞʘ ʧʨʝʢʠʜʘʯʢʦʛ ʤʦʜʫʣʘ. ʂʘʩʥʠʿʝ ʩʝ, ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʪʨʝʙʘʤʘ ʠ 
ʤʦʛʫ˂ʥʦʩʪʠʤʘ ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʦʛ ʧʨʝʜʫʟʝ˂ʘ ʫ ʧʠʪʘˁʫ, ʚʨʰʠ ʥʘʙʘʚʢʘ ʠ 



ʋʩʚʦʿʝʥʦ ʥʘ ʉʪʨʫʯʥʦʤ ʩʘʚʝʪʫ ɽʇʉ, ɹʝʦʛʨʘʜ, 29.04.2010. ʛʦʜʠʥe 

ʉʪʨʘʥʘ 28 ʦʜ 262 

ʠʥʩʪʘʣʘʮʠʿʘ ʝʢʩʪʝʨʥʠʭ ʧʨʝʢʠʜʘʯʢʠʭ ʤʦʜʫʣʘ, ʫʚʘʞʘʚʘʿʫ˂ʠ ʟʘʭʪʝʚʝ ʠʟ ʪʝʭʥʠʯʢʠʭ 
ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʟʘ ʙʨʦʿʠʣʘ ʩʘ ʝʢʩʪʝʨʥʠʤ ʩʢʣʦʧʢʘʤʘ. ʆʯʠʛʣʝʜʥʦ ʿʝ ʜʘ ʿʝ ʦʚʦ 
ʧʨʠʥʮʠʧ ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ ʧʦ ʧʨʠʦʨʠʪʝʪʠʤʘ, ʛʜʝ ʿʝ ʩʫ ʙʨʦʿʠʣʘ ʩʘ 
ʠʥʪʝʨʥʠʤ ʩʢʣʦʧʢʘʤʘ ʧʦʩʪʘʚˀʝʥʘ ʥʘ ʤʝʩʪʘ ʚʠʩʦʢʦʛ, ʘ ʙʨʦʿʠʣʘ ʩʘ ʝʢʩʪʝʨʥʠʤ 
ʩʢʣʦʧʢʘʤʘ ʥʘ ʤʝʩʪʘ ʥʠʞʝʛ ʧʨʠʦʨʠʪʝʪʘ. ʉʠʩʪʝʤʩʢʠ ʧʦʩʤʘʪʨʘʥʦ, ʬʫʥʢʮʠʿʝ 
ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ ʩʫ ʨʝʘʣʠʟʦʚʘʥʝ, ʪʘʯʥʠʿʝ ʦʤʦʛʫ˂ʝʥʝ ʫ ʩʪʘʨʪʫ ʩʘʤʦ ʥʘ 
ʙʨʦʿʠʣʠʤʘ ʩʘ ʠʥʪʝʨʥʦʤ ʩʢʣʦʧʢʦʤ, ʘ ʧʦ ʧʦʪʨʝʙʠ ʩʝ ʨʝʘʣʠʟʫʿʫ ʥʘ ʦʩʪʘʣʠʤ 
ʤʝʩʪʠʤʘ ʥʘʙʘʚʢʦʤ ʠ ʫʛʨʘʜˁʦʤ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʝʢʩʪʝʨʥʠʭ ʤʦʜʫʣʘ. 

 

ʇʨʝʜʥʦʩʪ ʦʚʦʛ ʧʨʠʩʪʫʧʘ ʿʝ ʩʤʘˁʝˁʝ ʬʠʥʘʥʩʠʿʩʢʦʛ ʧʨʠʪʠʩʢʘ ʧʨʠʣʠʢʦʤ ʫʚʦʹʝˁʘ 
ʦʚʦʛ ʉʠʩʪʝʤʘ, ʫʟ ʨʝʰʘʚʘˁʝ ʧʨʠʦʨʠʪʝʪʥʠʭ ʤʝʩʪʘ ʧʦ ʧʠʪʘˁʫ ʫʧʨʘʚˀʘˁʘ 
ʧʦʪʨʦʰˁʦʤ. ʄʦʜʫʣʘʨʥʦʩʪ ʘʨʭʠʪʝʢʪʫʨʝ ʦʚʦʛ ʉʠʩʪʝʤʘ, ʦʜʥʦʩʥʦ ʢʦʤʧʦʥʝʥʘʪʘ 
ʉʠʩʪʝʤʘ, ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʝ ʫ ʩʢʣʘʜʫ ʩʘ ʧʦʪʨʝʙʘʤʘ ʠ ʤʦʛʫ˂ʥʦʩʪʠʤʘ 
ʜʠʩʪʨʠʙʫʪʠʚʥʠʭ ʧʨʝʜʫʟʝ˂ʘ, ʬʫʥʢʮʠʿʘ ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ ʿʝʜʥʦʩʪʘʚʥʦ 
ʰʠʨʠ, ʙʝʟ ʧʦʪʨʝʙʝ ʟʘ ʧʨʦʤʝʥʦʤ ʨʘʥʠʿʝ ʧʦʩʪʘʚˀʝʥʠʭ ʙʨʦʿʠʣʘ (ʙʨʦʿʠʣʘ ʢʦʜ 
ʢʦʿʠʭ ʿʝ ʧʨʝʜʚʠʹʝʥʘ ʝʢʩʪʝʨʥʘ ʤʦʥʪʘʞʘ ʧʨʝʢʠʜʘʯʢʦʛ ʤʦʜʫʣʘ). 

 

ʀʤʘʿʫ˂ʠ ʫ ʚʠʜʫ ʟʘʮʨʪʘʥʝ ʮʠˀʝʚʝ ʦ ʧʦʚʝ˂ʘˁʫ ʝʥʝʨʛʝʪʩʢʝ ʝʬʠʢʘʩʥʦʩʪʠ, ʘ ʧʨʠʪʦʤ 
ʚʦʜʝ˂ʠ ʨʘʯʫʥʘ ʦ ʨʝʩʫʨʩʠʤʘ ɽʇʉ, ʩʪʨʫʯʥʠ ʪʠʤ ʧʨʝʜʣʘʞʝ ʪʨʝ˂ʠ ʧʨʠʩʪʫʧ: ʫʛʨʘʜˁʫ 
ʙʨʦʿʠʣʘ ʩʘ ʠʥʪʝʛʨʠʩʘʥʠʤ ʩʢʣʦʧʢʘʤʘ ʥʘ ʿʝʜʥʦʤ ʙʨʦʿʫ ʧʨʝʜʤʝʪʥʠʭ ʤʝʨʥʠʭ ʤʝʩʪʘ, 
ʫʛʨʘʜˁʫ ʙʨʦʿʠʣʘ ʩʘ ʤʦʛʫ˂ʥʦʰ˂ʫ ʝʢʩʪʝʨʥʝ ʫʛʨʘʜˁʝ ʧʨʝʢʠʜʘʯʢʦʛ ʤʦʜʫʣʘ ʥʘ ʦʩʪʘʣʠʤ 
ʤʝʨʥʠʤ ʤʝʩʪʠʤʘ (ʛʜʝ ʿʝ ʧʨʝʜʚʠʹʝʥʘ ʫʛʨʘʜˁʘ ʙʨʦʿʠʣʘ ʩʘ ʜʠʨʝʢʪʥʠʤ ʧʨʠʢˀʫʯʢʦʤ) ʠ 
ʢʘʩʥʠʿʫ ʥʘʙʘʚʢʫ ʠ ʫʛʨʘʜˁʫ ʧʦʤʠˁʘʥʠʭ ʝʢʩʪʝʨʥʠʭ ʧʨʝʢʠʜʘʯʢʠʭ ʤʦʜʫʣʘ ʫ ʩʢʣʘʜʫ ʩʘ 
ʧʦʪʨʝʙʘʤʘ ʜʝʣʦʚʘ ʧʨʝʜʫʟʝ˂ʘ. ʂʦʣʠʯʠʥʝ ʠ ʚʨʩʪʝ ʙʨʦʿʠʣʘ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʝʢʩʪʝʨʥʠʭ 
ʧʨʝʢʠʜʘʯʢʠʭ ʤʦʜʫʣʘ ʙʠ˂ʝ ʜʝʬʠʥʠʩʘʥʝ ʢʨʦʟ ʪʝʥʜʝʨʩʢʝ ʟʘʭʪʝʚʝ. 

ʇʨʦʚʝʨʫ ʦʚʠʭ ʩʪʘʚʦʚʘ ʠ ʢʦʥʘʯʥʠ ʦʜʛʦʚʦʨ ʥʘ ʦʚʝ ʜʠʣʝʤʝ ˂ʝ ʜʘʪʠ ʢʦʥʢʨʝʪʥʘ 
ʝʢʦʥʦʤʩʢʘ ʘʥʘʣʠʟʘ, ʢʦʿʘ ˂ʝ ʧʨʝʪʭʦʜʠʪʠ ʨʘʩʧʠʩʠʚʘˁʫ ʿʘʚʥʦʛ ʧʦʟʠʚʘ ʟʘ ʥʘʙʘʚʢʫ. 

7. ɿɸʂɲʋʏɸʂ 

ʋ ʦʚʦʤ ʜʦʢʫʤʝʥʪʫ ʩʫ ʜʘʪʠ ʦʧʠʩ, ʮʠˀʝʚʠ, ʧʨʠʥʮʠʧʠ ʠ ʬʫʥʢʮʠʿʝ AMI / MDM ʩʠʩʪʝʤʘ. 
ʊʘʢoʹʝ, ʧʨʠʢʘʟʘʥ ʿʝ ʧʦʣʦʞʘʿ ʉʠʩʪʝʤʘ ʫ ʦʢʚʠʨʫ ʧʦʩʣʦʚʥʠʭ ʬʫʥʢʮʠʿʘ ɽɼʇ ʠ ʩʪʨʫʢʪʫʨʘ 
ʉʠʩʪʝʤʘ. 

ʇʨʠʢʘʟʘʥʘ ʿʝ ʠ ʦʜʘʙʨʘʥʘ ʚʘʨʠʿʘʥʪʘ ʘʨʭʠʪʝʢʪʫʨʝ, ʠʟʙʦʨ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʪʝʭʥʦʣʦʛʠʿʘ ʠ 
ʧʝʨʬʦʨʤʘʥʩʝ ʢʦʿʝ ʿʝ ʤʦʛʫ˂ʝ ʦʩʪʚʘʨʠʪʠ ʧʨʝʜʣʦʞʝʥʠʤ ʨʝʰʝˁʝʤ. ʅʘʛʣʘʰʝʥʘ ʿʝ 
ʧʨʝʜʥʦʩʪ ʢʦʨʠʰ˂ʝˁʘ ʤʦʜʫʣʘʨʥʦʛ ʧʨʠʩʪʫʧʘ, ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʧʦʩʪʝʧʝʥʦ ʫʚʦʹʝˁʝ, ʢʘʦ ʠ 
ʢʘʩʥʠʿʝ ʿʝʜʥʦʩʪʘʚʥʦ ʧʨʠʣʘʛʦʹʝˁʝ ʉʠʩʪʝʤʘ ʪʝʭʥʦʣʦʰʢʠʤ ʠ ʝʢʦʥʦʤʩʢʠʤ ʫʩʣʦʚʠʤʘ. 

ʅʘ ʢʨʘʿʫ ʜʦʢʫʤʝʥʪʘ ʿʝ ʧʨʝʜʣʦʞʝʥʘ ʩʪʨʘʪʝʛʠʿʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʝ ʉʠʩʪʝʤʘ ʫ ɽʇʉ.  

ɿʙʦʛ ʨʝʣʘʪʠʚʥʦ ʩʣʘʙʝ ʠʟʛʨʘʹʝʥʦʩʪʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʥʘ 
ʥʠʩʢʦʥʘʧʦʥʩʢʦʿ ʠ ʩʨʝʜˁʝʥʘʧʦʥʩʢʦʿ ʤʨʝʞʠ ʫ ɽɼʇ ɽʇʉ, ʢʘʦ ʠ ʥʝʜʦʚʨʰʝʥʠʭ 
ʩʪʘʥʜʘʨʜʠʟʘʮʠʦʥʠʭ ʧʨʦʮʝʩʘ ʫ ɽʋ ʠ ʫʙʨʟʘʥʦʛ ʪʝʭʥʦʣʦʰʢʦʛ ʨʘʟʚʦʿʘ, ʧʦʪʨʝʙʥʦ ʿʝ 
ʧʝʨʠʦʜʠʯʥʦ ʫʩʢʣʘʹʠʚʘˁʝ ʬʫʥʢʮʠʦʥʘʣʥʠʭ ʟʘʭʪʝʚʘ ʠ ʪʝʭʥʠʯʢʠʭ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʩʘ 
ʥʦʚʠʤ ʪʝʭʥʠʯʢʠʤ ʨʝʰʝˁʠʤʘ, ʧʦ ʧʦʪʨʝʙʠ ʠʣʠ ʥʘʿʤʘˁʝ ʿʝʜʥʦʤ ʛʦʜʠʰˁʝ. 

 



ʋʩʚʦʿʝʥʦ ʥʘ ʉʪʨʫʯʥʦʤ ʩʘʚʝʪʫ ɽʇʉ, ɹʝʦʛʨʘʜ, 29.04.2010. ʛʦʜʠʥe 
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ʫʧʠʩʠʚʘˁʝ ʚʨʝʤʝʥʘ

broadcast ʚʨʝʤʝʥʘ ʙʨʦʿʠʣʠʤʘ ʛʨʫʧʘ ʦʙʘʚʝʟʥʠʭ ʧʦʜʘʪʘʢʘ ʟʘ ʙʨʦʿʠʣʘ

broadcast  moda tarifiranja ʧʦʜʘʮʠ ʟʘ ʙʨʦʿʠʣʘ ʥʘ ʦʩʥʦʚʫ task ʪʘʙʝʣʘ

broadcast ʪʘʨʠʬʥʦʛ ʧʨʦʛʨʘʤʘ ʚʨʝʤʝ ʥʘ ʢʦʥʮʝʥʪʨʘʪʦʨʫ ʧʨʠʣʠʢʦʤ ʿʘʚˀʘˁʘ

ʧʘʨʘʤʝʪʨʠ ʨʫʪʝ (ʢʦʥʝʢʮʠʿʝ) ʢʦʥʮʝʥʪʨʘʪʦʨʘʩʪʘʪʫʩʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ

broadcast ʨʫʪʝ (ʢʦʥʝʢʮʠʿʝ) ʙʨʦʿʠʣʘ task ʪʘʙʝʣʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ

ʘʞʫʨʠʨʘˁʝ task ʪʘʙʝʣʝ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ

ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʨʫʪʘ ( ʢʦʥʝʢʮʠʿʘ) ʦʜ ʢʦʥʮʝʥʪʨʘʪʦʨʘ

ʜʘˀʠʥʩʢʠ upgrade firmware-a ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʘʨʭʠʚʠʨʘʥʠ ʧʦʜʘʮʠ

ʜʥʝʚʥʝ ʚʨʝʜʥʦʩʪʠ ʦʙʨʘʯʫʥʩʢʠʭ ʨʝʛʠʩʪʘʨʘ

ʤʝʩʝʯʥʝ ʚʨʝʜʥʦʩʪʠ ʦʙʨʘʯʫʥʩʢʠʭ ʨʝʛʠʩʪʘʨʘ

ʜʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ (ʦʙʿʝʜʠˁʫʿʝ ʩʪʘʪʫʩʝ ʙʨʦʿʠʣʘ)

ʚʨʝʤʝ ʠ ʘʢʪʫʝʣʥʘ ʪʘʨʠʬʘ ʧʨʠʣʠʢʦʤ ʿʘʚˀʘˁʘ

ʫʧʠʩʠʚʘˁʝ ʚʨʝʤʝʥʘ ʩʪʘʪʫʩʠ ʙʨʦʿʠʣʘ, ʥʘʧʦʥʠ, ʩʪʨʫʿʝ, ʩʥʘʛʘ

ʫʧʠʩʠʚʘˁʝ ʤʦʜʘ ʪʘʨʠʬʠʨʘˁʘ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ: ʜʥʝʚʥʦ, ʤʝʩʝʯʥʦ, ʪʨʝʥʫʪʥʦ

ʫʧʠʩʠʚʘˁʝ ʪʘʨʠʬʥʦʛ ʧʨʦʛʨʘʤʘ ʜʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ

ʫʢˀʫʯʝˁʝ / ʠʩʢˀʫʯʝˁʝ ʩʢʣʦʧʢʝ ʚʨʝʤʝ

ʧʦʜʝʰʘʚʘˁʝ ʨʫʪʝ (ʧʘʨʘʤʝʪʘʨʘ ʢʦʥʝʢʮʠʿʝ)ʪʘʨʠʬʘ, ʤʦʜ ʪʘʨʠʬʠʨʘˁʘ , ʪʘʨʠʬʥʠ ʧʨʦʛʨʘʤ

ʧʦʜʝʰʘʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʙʨʦʿʠʣʘ ʧʘʨʘʤʝʪʨʠ ʙʨʦʿʠʣʘ

ʘʞʫʨʠʨʘˁʝ task ʪʘʙʝʣʝ ʩʪʘʪʫʩ ʩʢʣʦʢʝ

ʧʦʨʫʢʘ ʢʘ ʢʫʧʮʫ ʧʨʝʢʦ HAN task ʪʘʙʝʣʘ

ʜʘˀʠʥʩʢʠ upgrade firmware -a ʨʫʪʘ (ʢʦʥʝʢʮʠʿʘ)

ʘʨʭʠʚʠʨʘʥʠ ʧʦʜʘʮʠ

24 ʩʘʪʥʝ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ + ʪʘʨʠʬʘ + ʩʪʘʪʫʩ

ʧʘʨʘʤʝʪʨʠ ʙʨʦʿʠʣʘ
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ʇʈʀʃʆɻ 2 ʇʨʦʨʘʯʫʥ ʢʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ 

ɱʝʜʥʘ ʜʥʝʚʥʘ ʚʨʝʜʥʦʩʪ ʨʝʛʠʩʪʘʨʘ ʩʘ ʩʪʘʪʫʩʠʤʘ ʙʨʦʿʠʣʘ1 kB 1 kB 1 kB

ɼʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ ʝʣ. ʝʥʝʨʛʠʿʝ (5 ʜʦʛʘʹʘʿʘ/ʜʘʥ) 2 kB 2 kB 2 kB

ɼʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ (5 ʜʦʛʘʹʘʿʘ/ʜʘʥ)2 kB 2 kB 2 kB

ʇʨʦʬʠʣ ʦʧʪʝʨʝ˂ʝˁʘ ʟʘ ʿʝʜʘʥ ʜʘʥ13 kB 13 kB 13 kB

ʉʚʝ ʩʘʪʥʝ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ ʩʘ ʩʪʘʪʫʩʠʤʘ ʙʨʦʿʠʣʘ24 kB 24 kB 24 kB

ɱʝʜʥʘ ʜʥʝʚʥʘ ʚʨʝʜʥʦʩʪ ʨʝʛʠʩʪʘʨʘ ʩʘ ʩʪʘʪʫʩʠʤʘ ʙʨʦʿʠʣʘ

ɼʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ ʝʣ. ʝʥʝʨʛʠʿʝ (5 ʜʦʛʘʹʘʿʘ/ʜʘʥ)

ɼʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ (5 ʜʦʛʘʹʘʿʘ/ʜʘʥ)

ʇʨʦʬʠʣ ʦʧʪʝʨʝ˂ʝˁʘ ʟʘ ʿʝʜʘʥ ʜʘʥ

ʉʚʝ ʩʘʪʥʝ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ ʩʘ ʩʪʘʪʫʩʠʤʘ ʙʨʦʿʠʣʘ

ʂʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ 5 kB 18 kB 42 kB

ɱʝʜʥʘ ʜʥʝʚʥʘ ʚʨʝʜʥʦʩʪ ʨʝʛʠʩʪʘʨʘ ʩʘ ʩʪʘʪʫʩʠʤʘ ʙʨʦʿʠʣʘ

ɼʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ ʝʣ. ʝʥʝʨʛʠʿʝ (5 ʜʦʛʘʹʘʿʘ/ʜʘʥ)

ɼʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ (5 ʜʦʛʘʹʘʿʘ/ʜʘʥ)

ʇʨʦʬʠʣ ʦʧʪʝʨʝ˂ʝˁʘ ʟʘ ʿʝʜʘʥ ʜʘʥ

ʉʚʝ ʩʘʪʥʝ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ ʩʘ ʩʪʘʪʫʩʠʤʘ ʙʨʦʿʠʣʘ

ʂʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ 5 kB 42 kB 42 kB

ɱʝʜʥʘ ʜʥʝʚʥʘ ʚʨʝʜʥʦʩʪ ʨʝʛʠʩʪʘʨʘ ʩʘ ʩʪʘʪʫʩʠʤʘ ʙʨʦʿʠʣʘ

ɼʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ ʝʣ. ʝʥʝʨʛʠʿʝ (5 ʜʦʛʘʹʘʿʘ/ʜʘʥ)

ɼʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ (5 ʜʦʛʘʹʘʿʘ/ʜʘʥ)

ʇʨʦʬʠʣ ʦʧʪʝʨʝ˂ʝˁʘ ʟʘ ʿʝʜʘʥ ʜʘʥ

ʉʚʝ ʩʘʪʥʝ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ ʩʘ ʩʪʘʪʫʩʠʤʘ ʙʨʦʿʠʣʘ

ʂʦʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ 42 kB 42 kB 42 kB

ɺʨʩʪʝ ʙʨʦʿʠʣʘ

ɹʨʦʿ ʙʨʦʿʠʣʘ ʫ ɽɼ ʅʦʚʠ ʉʘʜ ʧʦ ʚʨʩʪʘʤʘ ʧʦʜʘʪʘʢʘ

ʄʠʥʠʤʘʣʥʠ ʜʥʝʚʥʠ ʮʠʢʣʫʩ ʯʠʪʘˁʘ1,35 GB 0,054 GB 0,084 GB 1,488 GB

ʆʧʪʠʤʘʣʥʠ ʜʥʝʚʥʠ ʮʠʢʣʫʩ ʯʠʪʘˁʘ1,35 GB 0,126 GB 0,084 GB 1,56 GB

ʄʘʢʩʠʤʘʣʥʠ ʜʥʝʚʥʠ ʮʠʢʣʫʩ ʯʠʪʘˁʘ11,34 GB 0,126 GB 0,084 GB 11,55 GB

ʄʠʥʠʤʘʣʥʠ ʛʦʜʠʰˁʠ ʮʠʢʣʫʩ ʯʠʪʘˁʘ492,75 GB 19,71 GB 30,66 GB 543,12 GB

ʆʧʪʠʤʘʣʥʠ ʛʦʜʠʰˁʠ ʮʠʢʣʫʩ ʯʠʪʘˁʘ492,75 GB 45,99 GB 30,66 GB 569,4 GB

ʄʘʢʩʠʤʘʣʥʠ ʛʦʜʠʰˁʠ ʮʠʢʣʫʩ ʯʠʪʘˁʘ4139,1 GB 45,99 GB 30,66 GB 4215,75 GB

ɺʨʩʪʘ ʠ ʚʝʣʠʯʠʥʘ ʧʦʜʘʪʘʢʘ ʧʦ DLMS
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 ʇʈʀʃʆɻ 3. - ʇʈʀʄɽɳɽʅʀ ʉʊɸʅɼɸʈɼʀ 

 

ʇʨʠ ʠʟʨʘʜʠ ʦʚʦʛ ʜʦʢʫʤʝʥʪʘ ʢʦʨʠʰ˂ʝʥʠ ʩʫ ʩʣʝʜʝ˂ʠ ʩʪʘʥʜʘʨʜʠ: 

 

IEC 60529 Degrees of protection provided by enclosures (IP Code) 

IEC 60050-300 

International Electrotechnical Vocabulary ï Electrical and electronic 
measurements and measuring instruments 

Part 311: General terms relating to measurements 

Part 312: General terms relating to electrical measurements 

Part 313: Types of electrical measuring instruments 

Part 314: Specific terms according to the type of instrument 

IEC 61334-5-1 
Distribution automation using distribution line carrier systems - Part 5-1: Lower 
layer profiles - The spread frequency shift keying (S-FSK) profile 

IEC 61968-1 

Application integration at electric utilities ï System interfaces for distribution 
management 

Part 1: Interface architecture and general requirements 

IEC 61968-2 

Application integration at electric utilities ï System interfaces for distribution 
management 

Part 2: Glossary 

IEC 61968-3 

Application integration at electric utilities ï System interfaces for distribution 
management 

Part 3: Interface for network operations 

IEC 61968-9 

Application integration at electric utilities ï System interfaces for distribution 
management 

Part 9: Interface for meter reading and control 

IEC 61968-11 

Application integration at electric utilities ï System interfaces for distribution 
management 

              Part 11: Common Information Model (CIM) Extensions for Distribution 

IEC 61970-301 
Energy management system application program interface (EMS-API) 

Part 301: Common information model (CIM) base 

IEC 62051:1999 
Electricity metering ï Glossary of terms 

 

IEC 62051-1 

Electricity metering ï Data exchange for meter reading, tariff and load control 

Part 1: Terms related to data exchange with metering equipment using 
DLMS/COSEM 

IEC 62052-11 
Electricity metering equipment (AC) - General requirements, tests and test 
conditions - Part 11: Metering equipment. 

IEC 62053-31 
Electricity metering equipment (a.c.) - Particular requirements - Part 31: Pulse 
output devices for electromechanical and electronic meters (two wires only). 

IEC 62053-21 
Electricity metering equipment (a.c.) - Particular requirements -  Static meters 
for active energy (classes 1 and 2) 
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IEC 62053-22 
Electricity metering equipment (a.c.) - Particular requirements -  Static meters 
for active energy (classes 0.2S and 0.5S) 

IEC 62053-52 
Electricity metering equipment (AC) - Particular requirements - Part 52: 
Symbols. 

IEC 62054-11 
Electricity metering (a.c.) - Tariff and load control - Part 11: Particular 
requirements for electronic ripple control receivers. 

IEC 62054-21 
Electricity metering (a.c.) - Tariff and load control - Part 21: Particular 
requirements for time switches. 

IEC 62055-31 

Electricity metering ï Payment systems 

Part 31: Particular requirements ï Static payment meters for active energy 
(classes 1 and 2) 

IEC 62056-21 
Electricity metering - Data exchange for meter reading, tariff and load control - 
Part 21: Direct local data exchange. 

IEC 62056-42 
Electricity metering - Data exchange for meter reading, tariff and load control - 
Part 42: Physical layer services and procedures for connection-oriented 
asynchronous data exchange. 

IEC 62056-46 
Electricity metering - Data exchange for meter reading, tariff and load control - 
Part 46: Data link layer using HDLC protocol. 

IEC 62056-47 
Electricity metering - Data exchange for meter reading, tariff and load control - 
Part 47: COSEM transport layers for IPv4 networks. 

IEC 62056-53 
Electricity metering - Data exchange for meter reading, tariff and load control - 
Part 53: COSEM application layer. 

IEC 62056-61 
Electricity metering - Data exchange for meter reading, tariff and load control - 
Part 61: Object identification system (OBIS). 

IEC 62056-62 
Electricity metering - Data exchange for meter reading, tariff and load control - 
Part 62: Interface classes. 

EN 13757-2 
EN 13757-2 Communication systems for remote reading of meters. Physical 
and link layer. 

DIN 43857 
Watthour meters in moulded insulation case without instrument transformers, 
up to 60 A rated maximum current; principal dimensions for three-phase 
meters 

EN 50065-1 
CENELEC EN 50065-1 Signalling on Low-Voltage Electrical Installations in the 
Frequency Range 3 kHz to 148,5 kHz Part 1: General Requirements, 
Frequency Bands and Electromagnetic Disturbances 

VDN ʇʨʝʧʦʨʫʢʝ ʥʝʤʘʯʢʝ ʘʩʦʮʠʿʘʮʠʿʝ ʝʣʝʢʪʨʦʠʥʜʫʩʪʨʠʿe 
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ʇʨʠʣʦʛ 4: ʃʀʊɽʈɸʊʋʈɸ: 

 

1. ɼʦʢʫʤʝʥʪʘʮʠʿʘ ʦʨʛʘʥʠʟʘʮʠʿʝ OPEN Meter project (*): 

¶ Report on the identification and specification of functional, technical, economical 
and general requirements of advanced multi-metering infrastructure, including 
security requirements, July 2009. 

¶ Report on regulatory requirements, July 2009. 

¶ Description of current state-of-the-art of technology and protocols (deliverable 
overview), June 2009. 

¶ Assessment of potentially adequate telecommunications technologies - general 
requirements and assessment of technologies, September 2009. 

¶ Identification of research needs from bottom-up approach - knowledge gaps, June 
2009. 

¶ Companion Note, October 2009. 

2. PRIME project  

¶ Technology Whitepaper, PHY, MAC and Convergence layers, v1.0, July 2008. 

3. DLMS/COSEM 

¶ DLMS Green Book, COSEM Architecture and Protocols, Fifth Edition 

¶ DLMS Blue Book, COSEM Identification System and Interface Classes, Edition 9.0 

4. NTA 8130:2007 nl, Minimum set of functions for metering of electricity, gas and 
thermal energy for domestic customers.  

5. ʈʘʜʦʚʠ ʩʘ ʢʦʥʬʝʨʝʥʮʠʿʝ: Metering&Billing/CRM Europe 2008, Amsterdam  

6. ʈʘʜʦʚʠ ʩʘ ʢʦʥʬʝʨʝʥʮʠʿʝ: Metering, Billing/CRM Europe 2009, Barcelona 

(*) ʅʘʜʣʝʞʥʠ ʦʨʛʘʥ ɽʚʨʦʧʩʢʝ ʂʦʤʠʩʠʿʝ Directorate General Enterprise and Industry ʿʝ 
12. 03. 2009. ʠʟʜʘʦ ɼʠʨʝʢʪʠʚʫ M441 EN ʢʦʿʦʤ ʿʝ ʟʘʜʫʞʠʦ ʠʥʩʪʠʪʫʮʠʿʝ CEN, 
CENELEC i ETSI ʟʘ ʨʘʟʚʦʿ ʦʪʚʦʨʝʥʝ AMI arhitekture, ʫʢˀʫʯʫʿʫ˂ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʝ 
ʧʨʦʪʦʢʦʣʝ, ʟʘ ʤʝʨʥʝ ʫʨʝʹʘʿʝ ʟʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʠʿʫ, ʪʦʧʣʦʪʥʫ ʝʥʝʨʛʠʿʫ, ʛʘʩ ʠ 
ʚʦʜʫ ʩʘ ʮʠˀʝʤ ʧʦʩʪʠʟʘˁʘ ʠʥʪʝʨʦʧʝʨʘʙʠʣʥʦʩʪʠ. ʇʦʤʝʥʫʪʝ ʠʥʩʪʠʪʫʮʠʿʝ ʩʫ ʫ 
ʩʪʘʥʜʘʨʜʠʟʘʮʠʦʥʠ ʧʨʦʮʝʩ ʫʢˀʫʯʠʣʝ ʠ ʦʨʛʘʥʠʟʘʮʠʿʫ OPEN (Open Public Extended 
Network) Meter Project. 
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ʌʋʅʂʎʀʆʅɸʃʅʀ ɿɸʍʊɽɺʀ ʀ ʊɽʍʅʀʏʂɽ 
ʉʇɽʎʀʌʀʂɸʎʀɱɽ 

AMI ʉʀʉʊɽʄɸ 
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ʌʋʅʂʎʀʆʅɸʃʅʀ ɿɸʍʊɽɺʀ ɿɸ ɸʄʄ ʎɽʅʊɸʈ 

1. ʆʇʀʉ ʀ ʆʇʐʊʀ ɿɸʍʊɽɺʀ ɿɸ ɸʄʄ ʎɽʅʊɸʈ ʋ ʂʆʅʊɽʂʉʊʋ AMI 

ɸʄʄ ʎʝʥʪʘʨ ʿʝ ʟʘʩʥʦʚʘʥ ʥʘ AMM (Automated Meter Management) ʢʦʥʮʝʧʪʫ ʢʦʿʠ 
ʧʦʜʨʘʟʫʤʝʚʘ ʜʘˀʠʥʩʢʦ ʦʯʠʪʘʚʘˁʝ ʠ ʠʩʪʦʚʨʝʤʝʥʠ ʝʬʠʢʘʩʘʥ ʥʘʜʟʦʨ ʠ ʫʧʨʘʚˀʘˁʝ 
ʜʨʫʛʠʤ ʢʦʤʧʦʥʝʥʪʘʤʘ AMI (Advanced Metering infrastructure) (ʫ ʜʘˀʝʤ ʪʝʢʩʪʫ: 
ʉʠʩʪʝʤ), ʚʝʣʠʢʫ ʙʨʟʠʥʫ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ ʫ ʚʠʰʝʢʦʨʠʩʥʠʯʢʦʤ ʦʢʨʫʞʝˁʫ (Client/Server 
ʘʨʭʠʪʝʢʪʫʨʘ), ʚʝʟʫ ʩʘ ʜʨʫʛʠʤ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ (ʉʠʩʪʝʤ ʟʘ ʦʙʨʘʯʫʥ ʠ 
ʥʘʧʣʘʪʫ ʫʪʨʦʰʝʥʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, ʉʠʩʪʝʤ ʟʘ ʧʦʜʨʰʢʫ ʢʫʧʮʠʤʘ, ʠʪʜ) ʠ 
ʪʨʘʥʩʬʝʨ ʧʦʜʘʪʘʢʘ ʫ MDM/R (Meter Data Management & Repository) ʧʦʜʩʠʩʪʝʤ (ʫ 
ʜʘˀʝʤ ʪʝʢʩʪʫ: MDM). 

ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʝʣʠʯʠʥʝ ʢʦʥʟʫʤʘ ʧʦʿʝʜʠʥʠʭ ʧʨʠʚʨʝʜʥʠʭ ʜʨʫʰʪʘʚʘ, ʦʙʠʤ AMM 
ʩʠʩʪʝʤʘ ʿʝ ʫ ʨʘʩʧʦʥʫ ʦʜ 30.000 ʜʦ 1.000.000 ʿʝʜʠʥʠʮʘ (ʙʨʦʿʠʣʘ). ʉʠʩʪʝʤ ʿʝ ʜʦʚʦˀʥʦ 
ʬʣʝʢʩʠʙʠʣʘʥ ʜʘ ʩʝ ʣʘʢʦ ʥʘʜʦʛʨʘʹʫʿʝ ʠ ʪʠʤʝ ʧʦʢʨʠʚʘ ʧʨʦʤʝʥʝ ʫʥʫʪʘʨ ɱʇ ɽʇʉ, ʙʠʣʦ 
ʟʙʦʛ ʧʨʦʤʝʥʝ ʙʨʦʿʘ ʢʫʧʘʮʘ, ʙʠʣʦ ʟʙʦʛ ʠʟʤʝʥʘ ʫ ʦʨʛʘʥʠʟʘʮʠʿʠ ʧʨʠʚʨʝʜʥʠʭ ʜʨʫʰʪʘʚʘ, 
ʦʜʥʦʩʥʦ ɱʇ ɽʇʉ. 

ʇʦʜʘʮʠ ʩʫ ʩʤʝʰʪʝʥʠ ʫ ʙʘʟʫ ʧʦʜʘʪʘʢʘ ʩʪʘʥʜʘʨʜʥʦʛ ʠ ʣʠʮʝʥʮʠʨʘʥʦʛ ʩʠʩʪʝʤʘ ʟʘ 
ʫʧʨʘʚˀʘˁʝ ʨʝʣʘʮʠʦʥʠʤ ʙʘʟʘʤʘ ʧʦʜʘʪʘʢʘ. ʇʨʠʤʝˁʝʥʠ ʤʦʜʝʣ ʧʦʜʘʪʘʢʘ ʤʦʨʘ ʙʠʪʠ 
ʪʘʢʘʚ ʜʘ ʦʤʦʛʫ˂ʘʚʘ ʿʝʜʥʦʩʪʘʚʥʫ ʠʥʪʝʛʨʘʮʠʿʫ ʩʘ ʜʨʫʛʠʤ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʩʠʩʪʝʤʠʤʘ ʠ 
ʧʦʜʩʠʩʪʝʤʠʤʘ (ʀʇʉ) ʢʦʿʠ ʩʫ ʨʝʘʣʠʟʦʚʘʥʠ ʫ ʧʨʠʚʨʝʜʥʠʤ ʜʨʫʰʪʚʠʤʘ ʟʘ 
ʜʠʩʪʨʠʙʫʪʠʚʥʫ ʜʝʣʘʪʥʦʩʪ ɱʇ ɽʇʉ (ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʦ ʧʨʝʜʫʟʝ˂ʝ ï ɽɼʇ. ʄʦʜʝʣ 
ʧʦʜʘʪʘʢʘ ɸʄʄ ʎʝʥʪʨʘ ʤʦʨʘ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥ ʠ ʠʩʧʦʨʫʯʝʥ ʫ ʩʪʘʥʜʘʨʜʥʦʤ ʬʦʨʤʘʪʫ 
ʧʨʦʛʨʘʤʘ ʟʘ ʤʦʜʝʣʦʚʘˁʝ ʩʘ ʜʝʩʢʨʠʧʪʠʚʥʠʤ ʥʘʟʠʚʠʤʘ ʠ/ʠʣʠ ʿʘʩʥʠʤ ʦʧʠʩʦʤ ʩʚʠʭ 
ʦʙʿʝʢʘʪʘ ʙʘʟʝ ʧʦʜʘʪʘʢʘ (ʝʥʪʠʪʝʪʘ, ʘʪʨʠʙʫʪʘ, ʧʦʛʣʝʜʘ, ʨʝʣʘʮʠʿʘ, ʧʨʦʮʝʜʫʨʘ, ʠʪʜ). 

ʋ ʦʩʥʦʚʠ AMM ʎʝʥʪʨʘ ʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʠʥʬʦʨʤʘʪʠʯʢʘ ʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʘ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʢʦʿʘ ʦʤʦʛʫ˂ʘʚʘ ˁʝʛʦʚ ʥʝʩʤʝʪʘʥʠ ʠ ʝʬʠʢʘʩʘʥ ʨʘʜ (ʧʦʩʪʦʿʝ˂ʠʤ Ăfail 
safeñ ʩʠʩʪʝʤʠʤʘ ʿʝ ʦʙʝʟʙʝʹʝʥʘ ʧʦʪʨʝʙʥʘ ʨʝʜʫʜʘʥʩʘ, ʥʝʩʤʝʪʘʥ ʨʘʜ ʫ ʩʣʫʯʘʿʫ ʥʝʩʪʘʥʢʘ 
ʥʘʧʘʿʘˁʘ ʠ ʩʣ). ʅʘ ʩʝʨʚʝʨʠʤʘ (AMCC - Advance Metering Control Computer) ʠ 
ʢʣʠʿʝʥʪʠʤʘ AMM ʎʝʥʪʨʘ ʿʝ ʠʥʩʪʘʣʠʨʘʥ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʩʠʩʪʝʤʩʢʠ ʠ ʘʧʣʠʢʘʪʠʚʥʠ 
ʩʦʬʪʚʝʨ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʠʟʚʨʰʘʚʘˁʝ ʩʚʠʭ ʩʧʝʮʠʬʠʮʠʨʘʥʠʭ ʬʫʥʢʮʠʿʘ. AMM ʎʝʥʪʘʨ 
ʤʦʨʘ ʜʘ ʬʫʥʢʮʠʦʥʠʰʝ ʫ ʫʩʣʦʚʠʤʘ ʟʘʪʝʯʝʥʝ ʠʥʬʦʨʤʘʪʠʯʢʝ ʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ 
ʦʨʛʘʥʠʟʘʮʠʿʝ ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʦʛ ʧʨʝʜʫʟʝ˂ʘ. ʇʦʞʝˀʥʦ ʿʝ ʜʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʩʢʠ ʠ 
ʢʣʠʿʝʥʪʩʢʠ GUI (Graphical User Interface) ʙʫʜʝ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʥʘʿʥʦʚʠʿʦʿ 
ʠʥʬʦʨʤʘʪʠʯʢʦʿ ʧʣʘʪʬʦʨʤʠ ʢʦʿʘ ʥʝ ʠʟʠʩʢʫʿʝ ʠʥʩʪʘʣʘʮʠʿʫ ʧʦʩʝʙʥʦʛ ʩʦʬʪʚʝʨʘ. 

ʌʫʥʢʮʠʦʥʘʣʥʠ ʟʘʭʪʝʚʠ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʥʘʚʝʜʝʥʠ ʫ ʦʚʦʤ ʜʦʢʫʤʝʥʪʫ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʜʘ ˂ʝ 
ɸʄʄ ʎʝʥʪʘʨ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥ ʪʘʢʦ ʜʘ ʦʤʦʛʫ˂ʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʥʘʚʝʜʝʥʝ ʫ 
ʪʝʭʥʠʯʢʠʤ ʩʧʝʮʠʬʠʢʘʮʠʿʘʤʘ ʦʩʪʘʣʠʭ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ ʚʝʟʘʥʠʤ ʟʘ ɸʄʄ ʎʝʥʪʘʨ. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ɸʄʄ ʎʝʥʪʨʘ ʠ ʦʩʪʘʣʠʭ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ ʚʨʰʠ ʩʝ ʧʫʪʝʤ 
WAN. ʉʚʘʢʦ ɽɼʇ ˂ʝ ʫ ʩʢʣʘʜʫ ʩʘ ʩʚʦʿʠʤ ʪʨʝʥʫʪʥʠʤ ʩʪʘˁʝʤ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠ 
ʠʥʬʦʨʤaʪʠʯʢʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʜʝʬʠʥʠʩʘʪʠ ʨʝʜʫʥʜʘʥʪʥʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʧʨʘʚʮʝ ʩʘ 
ʢʦʤʧʦʥʝʥʪʘʤʘ ʉʠʩʪʝʤʘ. 

ʋ ʩʣʫʯʘʿʫ ʧʨʝʥʦʩʘ ʧʦʜʘʪʘʢʘ ʚʘʥ ʠʥʬʦʨʤʘʪʠʯʢʝ ʠʣʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʤʨʝʞʝ 
ʧʨʠʚʨʝʜʥʦʛ ʜʨʫʰʪʚʘ, ʦʙʘʚʝʟʥʘ ʿʝ ʝʥʢʨʠʧʮʠʿʘ ʧʦʜʘʪʘʢʘ. 
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ʆʙʘʚʝʟʥʦ ʿʝ ʧʨʠʩʫʩʪʚʦ ʦʧʮʠʿʝ ʟʘ export ʧʦʜʘʪʘʢʘ ʫ ʬʘʿʣ (ʤʠʥ. ASCII, ʠ EXCEL ʪʠʧ 
ʬʘʿʣʘ). ɼʝʪʘˀʥʠʿʠ ʬʦʨʤʘʪʠ ʬʘʿʣʘ ʙʠ ʙʠʣʠ ʥʘʢʥʘʜʥʦ ʦʜʨʝʝ́ʥʠ ʥʘ ʦʩʥʦʚʫ ʧʦʪʨʝʙʘ 
ɽɼʇ. 

ʌʫʥʢʮʠʿʝ ɸʄʄ ʎʝʥʪʨʘ ʫ ʧʦʛʣʝʜʫ ʦʯʠʪʘʚʘˁʘ ʧʦʜʘʪʘʢʘ ʠ ʢʦʥʬʠʛʫʨʠʩʘˁʘ ʪʨʝʙʘ ʜʘ ʩʝ 
ʠʟʚʨʰʘʚʘʿʫ ʠ ʥʘ ʧʨʝʥʦʩʥʠʤ ʨʘʯʫʥʘʨʠʤʘ, ʢʦʿʠ ʩʝ ʧʦʚʝʟʫʿʫ ʜʠʨʝʢʪʥʦ ʥʘ ʢʦʥʮʝʥʪʨʘʪʦʨ 
ʠʣʠ ʙʨʦʿʠʣʦ. 

ʊʘʢʦʹʝ, ʬʫʥʢʮʠʿʝ ʚʝʟʘʥʝ ʟʘ ʦʯʠʪʘʚʘˁʝ ʧʦʜʘʪʘʢʘ ʠ ʢʦʥʬʠʛʫʨʘʮʠʿʫ ʙʨʦʿʠʣʘ ʪʨʝʙʘ ʜʘ 
ʩʝ ʠʟʚʨʰʘʚʘʿʫ ʠ ʥʘ ʧʨʝʥʦʩʥʠʤ ʨʫʯʥʠʤ ʨʘʯʫʥʘʨʠʤʘ. 

ʂʦʥʮʝʥʪʨʘʪʦʨ
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ʉʣʠʢʘ 1 - ɹʣʦʢ-ʰʝʤʘ ʧʦʟʠʮʠʿʝ ɸʄʄ ʎʝʥʪʨʘ ʫ ʉʠʩʪʝʤʫ 
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2. ʌʋʅʂʎʀɱɽ ɸʄʄ ʎɽʅʊʈɸ  

ʌʫʥʢʮʠʿʝ ɸʄʄ ʎʝʥʪʨʘ ʩʝ ʤʦʛʫ ʧʦʜʝʣʠʪʠ ʥʘ: 

¶ ʌʫʥʢʮʠʿʝ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ. 

¶ ʌʫʥʢʮʠʿʝ ʦʯʠʪʘʚʘˁʘ/ʧʨʠʢʫʧˀʘˁʘ ʠ ʘʨʭʠʚʠʨʘˁʘ ʧʦʜʘʪʘʢʘ. 

¶ ʌʫʥʢʮʠʿʝ ʠʟʚʝʰʪʘʚʘˁʘ. 

¶ ʌʫʥʢʮʠʿʝ ʨʘʟʤʝʥʝ ʧʦʜʘʪʘʢʘ ʠ ʠʥʬʦʨʤʘʮʠʿʘ ʩʘ MDM ʩʠʩʪʝʤʦʤ ʠ ʦʩʪʘʣʠʤ ʀʇʉ 
ɽɼʇ. 

2.1 ʌʋʅʂʎʀɱɽ ɸɼʄʀʅʀʉʊʈAʎʀɱɽ  

ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʩʠʩʪʝʤʘ ʩʝ ʚʨʰʠ ʧʫʪʝʤ ʚʠʰʝʢʦʨʠʩʥʠʯʢʝ ʘʧʣʠʢʘʮʠʿʝ ʫ ʮʠˀʫ: 

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʿʝ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ 

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʿʝ ɸʄʄ ʎʝʥʪʨʘ  

2.1.1 ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ 

ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʧʫʪʝʤ ʜʘˀʠʥʩʢʦʛ 
ʫʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʠ ʪʦ ʥʘ ʜʚʘ ʥʘʯʠʥʘ. ʇʨʚʠ ʥʘʯʠʥ ʨʘʜʘ ʿʝ ʢʘʜʘ ʩʝ ʫ 
ʜʠʨʝʢʪʥʦʿ ʢʦʤʫʥʠʢʘʮʠʿʠ ʩʘ ʙʨʦʿʠʣʦʤ ʠʣʠ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʚʨʰʠ ʠʟʤʝʥʘ ʞʝˀʝʥʠʭ 
ʧʘʨʘʤʝʪʘʨʘ ʫʟ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʩʢʘ ʧʨʘʚʘ. 

ɼʨʫʛʠ ʥʘʯʠʥ ʨʘʜʘ ʿʝ ʢʘʜʘ ʩʝ ʚʨʰʠ ʘʫʪʦʤʘʪʠʟʦʚʘʥʦ ʫʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʘ ʥʘʜ 
ʛʨʫʧʦʤ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ. ʋ ɸʄʄ ʎʝʥʪʨʫ ʩʝ ʟʘʜʘʿʫ ʢʦʤʘʥʜʝ/ʧʘʨʘʤʝʪʨʠ ʟʘ 
ʫʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʫ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ, ʥʘʢʦʥ ʯʝʛʘ ʥʘʜʨʝʹʝʥʘ 
ʢʦʤʧʦʥʝʥʪʘ ʉʠʩʪʝʤʘ ʩʘʤʦʩʪʘʣʥʦ ʨʝʘʣʠʟʫʿʝ ʟʘʜʘʪʘʢ. ʅʘ ʧʨʠʤʝʨ, ʫ ʩʣʫʯʘʿʫ ʜʘ ʩʫ ʫ 
ʧʠʪʘˁʫ ʩʚʘ ʙʨʦʿʠʣʘ ʫ ʿʝʜʥʦʤ ʪʨʘʬʦ-ʨʝʦʥʫ, ɸʄʄ ʎʝʥʪʘʨ ʥʘʜʣʝʞʥʦʤ ʢʦʥʮʝʥʪʨʘʪʦʨʫ 
ʟʘʜʘʿʝ ʧʦʪʨʝʙʥʝ ʧʘʨʘʤʝʪʨʝ, ʘ ʟʘʜʘʪʘʢ ʦʙʘʚˀʘ ʢʦʥʮʝʥʪʨʘʪʦʨ ʙʝʟ ʜʠʨʝʢʪʥʝ ʚʝʟʝ ʩʘ 
ɸʄʄ ʎʝʥʪʨʦʤ. 

ʇʨʝʤʘ ʙʨʦʿʫ ʝʣʝʤʝʥʘʪʘ ʉʠʩʪʝʤʘ ʢʦʿʠʤʘ ʩʝ ʫʧʨʘʚˀʘ ʦʜʥʦʩʥʦ ʢʦʿʠ ʩʝ ʧʘʨʘʤʝʪʨʠʟʫʿʫ 
ʠʤʘʤʦ: 

¶ ʋʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʫ ʧʦʿʝʜʠʥʘʯʥʦʛ ʝʣʝʤʝʥʪʘ. 

¶ ʋʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʫ ʛʨʫʧʝ ʝʣʝʤʝʥʘʪʘ. 

 

ʇʨʝʤʘ ʥʘʯʠʥʫ ʩʧʨʦʚʦʹʝˁʘ, ʫʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʘ ʤʦʞʝ ʙʠʪʠ: 

¶ ɸʫʪʦʤʘʪʠʟʦʚʘʥʦ ʫʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʘ ʧʦ ʨʘʩʧʦʨʝʜʫ. 

¶ ʈʫʯʥʦ ʫʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʘ ʧʦ ʟʘʭʪʝʚʫ. 

 

ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ ʿʝ ʪʘʢʦ ʨʝʘʣʠʟʦʚʘʥʘ ʜʘ ʿʝ ʤʦʛʫ˂ʘ ʙʠʣʦ ʢʦʿʘ 
ʢʦʤʙʠʥʘʮʠʿʘ ʛʦʨʝ ʥʘʚʝʜʝʥʠʭ ʧʦʜʝʣʘ ʧʨʝʤʘ ʙʨʦʿʫ ʝʣʝʤʝʥʘʪʘ ʠ ʥʘʯʠʥʫ ʩʧʨʦʚʦʹʝˁʘ 
ʫʧʨʘʚˀʘˁʘ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ. 

ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ ˂ʝ ʧʦʩʣʝ ʩʚʘʢʝ ʩʚʦʿʝ ʘʢʮʠʿʝ ʛʝʥʝʨʠʩʘʪʠ 
ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʠʟʚʝʰʪʘʿ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʜʦʩʪʫʧʘʥ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʩʠʩʪʝʤʘ ʠ ʫ ʢʦʤʝ ˂ʝ 
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ʙʠʪʠ ʧʨʦʮʝʥʘʪ ʫʩʧʝʰʥʦʩʪʠ ʟʘʜʘʪʝ ʘʢʮʠʿʝ ʠ ʩʧʠʩʘʢ ʝʣʝʤʝʥʘʪʘ ʦʜ ʢʦʿʠʭ ʥʠʿʝ ʩʪʠʛʣʘ 
ʧʦʪʚʨʜʘ ʠʟʚʨʰʝˁʘ ʫʧʨʘʚˀʘˁʘ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ. 

ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ ʦʤʦʛʫ˂ʘʚʘ: 

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʿʫ ʙʨʦʿʠʣʘ.  

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʿʫ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʫʨʝʹʘʿʘ. 

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʿʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʘ˂ʝˁʘ ʠʩʪʦʨʠʿʝ ʟʘʤʝʥʝ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ. 

¶ ʇʨʘ˂ʝˁʘ ʠʩʪʦʨʠʿʝ ʢʦʤʘʥʜʠ ʠ ʧʘʨʘʤʝʪʘʨʘ ʢʦʤʧʦʥʝʥʘʪʘ ʉʠʩʪʝʤʘ. 

2.1.1.1 ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʙʨʦʿʠʣʘ 

ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʙʨʦʿʠʣʘ ʦʤʦʛʫ˂ʘʚʘ: 

¶ ʋʥʦʩ ʠ ʘʞʫʨʠʨʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʙʨʦʿʠʣʠʤʘ. 

¶ ʋʥʦʩ ʠ ʘʞʫʨʠʨʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʢʫʧʮʠʤʘ. 

¶ ʋʥʦʩ ʠ ʘʞʫʨʠʨʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʙʨʦʿʠʣʘ. 

¶ ʋʥʦʩ, ʘʞʫʨʠʨʘˁʝ ʠ ʧʨʘ˂ʝˁʝ ʧʦʜʘʪʘʢʘ ʦ ʫʛʨʘʜˁʠ ʠ ʟʘʤʝʥʠ ʙʨʦʿʠʣʘ. 

¶ ʋʚʦʹʝˁʝ ʫ ʉʠʩʪʝʤ ʧʨʝʪʭʦʜʥʦ ʘʫʪʦʤʘʪʩʢʠ ʜʝʪʝʢʪʦʚʘʥʠʭ ʙʨʦʿʠʣʘ. 

¶ ʉʠʥʭʨʦʥʠʟʘʮʠʿʫ ʩʘʪʘ ʨʝʘʣʥʦʛ ʚʨʝʤʝʥʘ. 

¶ ʇʨʝʣʘʟʘʢ ʩʘ ʟʠʤʩʢʦʛ ʥʘ ʣʝʪˁʝ ʨʘʯʫʥʘˁʝ ʚʨʝʤʝʥʘ. 

¶ ʇʨʦʤʝʥʫ ʪʘʨʠʬʥʦʛ ʧʨʦʛʨʘʤʘ. 

¶ ʇʨʦʤʝʥʫ ʧʝʨʠʦʜʘ ʧʨʠʢʘʟʘ ʚʝʣʠʯʠʥʝ ʥʘ ʜʠʩʧʣʝʿʫ ʙʨʦʿʠʣʘ. 

¶ ʇʨʦʤʝʥʫ ʨʝʜʦʩʣʝʜʘ ʠ ʦʜʘʙʠʨʘ ʨʝʛʠʩʪʘʨʘ ʟʘ ʧʨʠʢʘʟ ʥʘ ʜʠʩʧʣʝʿʫ ʙʨʦʿʠʣʘ. 

¶ ɸʢʪʠʚʠʨʘˁʝ ʬʫʥʢʮʠʿʩʢʠʭ ʪʘʩʪʝʨʘ ʥʘ ʙʨʦʿʠʣʫ (ʥʧʨ. ʫʩʣʦʚʥʦ ʧʦʥʦʚʥʦ 
ʫʢˀʫʯʝˁʝ). 

¶ ʇʨʦʤʝʥʫ ʧʝʨʠʦʜʘ ʠʥʪʝʛʨʘʮʠʿʝ ʝʣʝʢʪʨʠʯʥʝ ʩʥʘʛʝ. 

¶ ʇʨʦʤʝʥʫ ʧʨʘʛʘ ʜʝʪʝʢʮʠʿʝ ʧʨʠʩʫʩʪʚʘ ʬʘʟʝ. 

¶ ʇʨʦʤʝʥʫ ʣʠʤʠʪʘ ʦʜʦʙʨʝʥʝ ʩʨʝʜˁʝ ʩʥʘʛʝ. 

¶ ʇʨʦʤʝʥʫ ʨʝʞʠʤʘ ʜʘˀʠʥʩʢʦʛ ʢʦʤʘʥʜʦʚʘˁʘ (ʟʘʙʨʘʥʘ ʜʘˀʠʥʩʢʦʛ ʠʩʢˀʫʯʝˁʘ 
ʙʨʦʿʠʣʘ). 

¶ ɼʘˀʠʥʩʢʦ ʠʩʢˀʫʯʝˁʝ/ʫʢˀʫʯʝˁʝ ʢʫʧʮʘ. 

¶ ʂʦʥʪʨʦʣʫ ʫʧʨʘʚˀʠʚʦʛ ʠʟʣʘʟʘ. 

¶ ʇʨʦʤʝʥʫ ʨʝʞʠʤʘ ʨʘʜʘ ʧʦʥʦʚʥʦʛ ʫʢˀʫʯʝˁʘ (ʘʫʪʦʤʘʪʩʢʠ ʠʣʠ ʫʩʣʦʚʥʦ). 

¶ ɸʞʫʨʠʨʘˁʝ ʧʘʨʘʤʝʪʘʨʘ Ăʢʘʟʥʝʥʦʛ ʚʨʝʤʝʥʘñ. 

¶ ʇʨʦʤʝʥʫ ʨʝʛʠʩʪʘʨʘ ʫ ʦʢʚʠʨʠʤʘ ʧʨʦʬʠʣʘ. 

¶ ʇʨʦʤʝʥʫ ʧʝʨʠʦʜʘ ʟʘ ʧʨʦʬʠʣʝ. 
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¶ ʇʨʦʤʝʥʫ ʧʨʘʛʦʚʘ ʥʘʧʦʥʘ ʚʝʟʘʥʠʭ ʟʘ ʢʚʘʣʠʪʝʪ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

¶ ʇʨʦʤʝʥʫ ʩʦʬʪʚʝʨʘ ʙʨʦʿʠʣʘ. 

¶ ʇʨʦʤʝʥʫ ʢʨʝʜʠʪʘ ʢʦʜ Pre-Paid ʙʨʦʿʠʣʘ 

¶ ʆʤʦʛʫ˂ʘʚʘˁʝ ʩʣʘˁʘ ʧʦʨʫʢʘ ʢʫʧʮʫ (HAN) 

 

ɸʄʄ ʎʝʥʪʘʨ ˂ʝ ʠʟʚʨʰʠʪʠ ʘʫʪʦʤʘʪʩʢʦ ʛʝʥʝʨʠʩʘˁʝ ʿʝʜʠʥʩʪʚʝʥʦʛ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 
ʤʝʨʥʦʛ ʤʝʩʪʘ (ʩʘʜʨʞʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʠ ʘʪʨʠʙʫʪ ʙʨʦʿʠʣʘ) ï POD (Point Of Delivery). 

ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʙʨʦʿʠʣʘ ʪʨʝʙʘ ʜʘ ʦʤʦʛʫ˂ʠ ʥʘ ʿʝʜʥʦʩʪʘʚʘʥ ʥʘʯʠʥ ʿʝʜʥʦʟʥʘʯʥʦ 
ʧʦʚʝʟʠʚʘˁʝ POD ʩʘ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʠʤ ʘʪʨʠʙʫʪʠʤʘ ʝʥʪʠʪʝʪʘ (ʧʦʜʘʮʠ ʦ ʢʫʧʮʫ, 
ʧʦʜʘʮʠ ʦ ʤʨʝʞʥʠʤ ʨʝʩʫʨʩʠʤʘ, ʠʪʜ) ʠʟ ʦʩʪʘʣʠʭ ʀʇʉ ɽɼʇ ʧʫʪʝʤ Ădrag-and-dropñ 
ʤʝʭʘʥʠʟʤʘ. 

ʇʦʨʝʜ ʪʦʛʘ, ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ ʙʨʦʿʠʣʘ ʦʤʦʛʫ˂ʘʚʘ ʩʤʝʰʪʘˁʝ ʙʨʦʿʠʣʘ ʫ ʭʠʿʝʨʘʨʭʠʿʩʢʠ 
ʦʨʛʘʥʠʟʦʚʘʥʝ ʣʦʛʠʯʢʝ ʮʝʣʠʥʝ (ʢʘʪʝʛʦʨʠʿʝ ʢʫʧʘʮʘ, ʪʨʘʬʦ-ʨʝʦʥʠ, ʛʝʦʛʨʘʬʩʢʦ-
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʧʦʜʨʫʯʿʘ, ʠʪʜ...), ʩʘ ʤʦʛʫ˂ʥʦʰ˂ʫ ʠʩʪʦʚʨʝʤʝʥʦʛ ʩʤʝʰʪʘʿʘ ʫ ʚʝ˂ʠ ʙʨʦʿ 
ʭʠʿʝʨʘʨʭʠʿʩʢʠ ʨʘʚʥʦʧʨʘʚʥʠʭ ʣʦʛʠʯʢʠʭ ʮʝʣʠʥʘ. ʇʦʪʨʝʙʥʦ ʿʝ ʦʤʦʛʫ˂ʠʪʠ ʿʝʜʥʦʩʪʘʚʥʦ 
ʧʨʝʤʝʰʪʘˁʝ ʿʝʜʥʦʛ ʙʨʦʿʠʣʘ / ʛʨʫʧʝ ʙʨʦʿʠʣʘ ʠʟ ʿʝʜʥʝ ʣʦʛʠʯʢʝ ʮʝʣʠʥʝ ʫ ʜʨʫʛʫ (drag-
and-drop). 

2.1.1.2 ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʦʤʦʛʫ˂ʘʚʘ: 

¶ ʋʥʦʩ ʠ ʘʞʫʨʠʨʘˁʝ ʧʦʜʘʪʘʢʘ ʦ ʢʦʥʮʝʥʪʨʘʪʦʨʠʤʘ. 

¶ ʋʥʦʩ ʠ ʘʞʫʨʠʨʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʋʥʦʩ, ʘʞʫʨʠʨʘˁʝ ʠ ʧʨʘ˂ʝˁʝ ʧʦʜʘʪʘʢʘ ʦ ʫʛʨʘʜˁʠ ʠ ʟʘʤʝʥʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʝʛʣʝʜ, ʦʨʛʘʥʠʟʘʮʠʿʘ ʠ ʠʟʤʝʥʘ ʧʨʠʧʘʜʘʿʫ˂ʠʭ ʙʨʦʿʠʣʘ. 

¶ ʉʠʥʭʨʦʥʠʟʘʮʠʿʘ ʩʘʪʘ ʨʝʘʣʥʦʛ ʚʨʝʤʝʥʘ. 

¶ ʇʨʝʛʣʝʜ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʿʘ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʦʯʠʪʘʚʘˁʘ.  

¶ ʇʨʝʛʣʝʜ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʿʘ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʫʧʨʘʚˀʘˁʘ/ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ. 

¶ ʇʨʝʛʣʝʜ ʠ ʠʟʤʝʥʘ ʧʨʠʦʨʠʪʝʪʘ ʠʟʚʨʰʘʚʘˁʘ ʧʨʦʛʨʘʤʘ/ ʨʘʩʧʦʨʝʜʘ. 

¶ ʇʨʝʛʣʝʜ ʢʦʤʫʥʠʢʘʮʠʦʥʝ PLC ʨʫʪʝ. 

¶ ʇʨʝʛʣʝʜ ʠ ʠʟʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ ʚʨʝʤʝʥʘ ʠ ʫʯʝʩʪʘʥʦʩʪʠ ʿʘʚˀʘˁʘ 
ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʝʛʣʝʜ ʠ ʠʟʤʝʥʘ ʧʘʨʘʤʝʪʨʝ ʜʦʛʘʹʘʿʘ ʟʘ ʚʘʥʨʝʜʥʦ ʿʘʚˀʘˁʝ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʝʛʣʝʜ ʠ ʠʟʤʝʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʝʛʣʝʜ ʠ ʠʟʤʝʥʘ ʩʚʠʭ ʦʩʪʘʣʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʀʟʤʝʥʘ ʫʧʨʘʚˀʘʯʢʦʛ ʩʦʬʪʚʝʨʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʝʛʣʝʜ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʟʘʧʠʩʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʦ ʠʟʤʝʥʘʤʘ ʧʘʨʘʤʝʪʘʨʘ ʠ 
ʧʦʜʝʰʘʚʘˁʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 
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2.1.1.3 ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ GPRS ʤʦʜʝʤʘ 

ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ GPRS ʤʦʜʝʤʘ ʦʤʦʛʫ˂ʘʚʘ ʠʟʤʝʥʫ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ 
ʧʘʨʘʤʝʪʘʨʘ. 

2.1.2 ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ɸʄʄ ʎʝʥʪʨʘ  

¶ ɼʝʬʠʥʠʩʘˁʝ ʫʣʦʛʘ ʠ ʢʦʨʠʩʥʠʢʘ/ʢʦʨʠʩʥʠʯʢʠʭ ʛʨʫʧʘ. 

¶ ʂʦʥʪʨʦʣʘ ʧʨʠʩʪʫʧʘ ʢʦʤʧʦʥʝʥʪʘʤʘ ʉʠʩʪʝʤʘ ʠ ɸʄʄ ʎʝʥʪʨʫ. 

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʿʘ ʠʟʚʝʰʪʘʿʥʠʭ ʬʫʥʢʮʠʿʘ ɸʄʄ ʎʝʥʪʨʘ. 

¶ ʈʝʜʦʚʘʥ ʘʫʪʦʤʘʪʩʢʠ Ăbackupñ ʩʚʠʭ ʧʦʜʘʪʘʢʘ ʫ ʞʝˀʝʥʦ ʚʨʝʤʝ. 

 

ʄʦʨʘ ʙʠʪʠ ʦʤʦʛʫ˂ʝʥʦ ʜʝʬʠʥʠʩʘˁʝ ʧʨʘʚʘ ʢʦʨʠʩʥʠʢʘ/ʢʦʨʠʩʥʠʯʢʠʭ ʛʨʫʧʘ ʫ ʦʜʥʦʩʫ ʥʘ: 

¶ ʋʥʦʩ ʠ ʘʞʫʨʠʨʘˁʝ ʧʦʜʘʪʘʢʘ ʠ ʧʘʨʘʤʝʪʘʨʘ. 

¶ ɼʝʬʠʥʠʩʘˁʝ ʤʦʛʫ˂ʥʦʩʪʠ ʠʟʚʨʰʘʚʘˁʘ ʢʦʤʘʥʜʠ. 

¶ ʍʠʿʝʨʘʨʭʠʩʿʢʠ ʦʨʛʘʥʠʟʦʚʘʥʝ ʣʦʛʠʯʢʝ ʮʝʣʠʥʝ. 

 

ʆʧʮʠʦʥʦ, ʘʜʤʠʥʠʩʪʨʘʮʠʿʘ ɸʄʄ ʎʝʥʪʨʘ ʦʙʝʟʙʝʹʫʿʝ ʠ: 

¶ ɸʜʤʠʥʠʩʪʨʘʮʠʿʫ ʩʦʬʪʚʝʨʩʢʠʭ ʢʦʤʧʦʥʝʥʪʠ (ʚʝʨʟʠʿʝ ʘʧʣʠʢʘʪʠʚʥʦʛ ʩʦʬʪʚʝʨʘ ʠ 
ʬʠʨʤʚʝʨʘ) ʠ ʩʚʠʭ ʧʦʜʝʰʘʚʘˁʘ ɸʄI ʩʠʩʪʝʤʘ, ʦʜʥʦʩʥʦ ˁʝʛʦʚʠʭ ʢʦʤʧʦʥʝʥʪʠ. 

¶ ɸʫʪʦʤʘʪʩʢʦ ʧʨʘ˂ʝˁʝ ʧʘʨʘʤʝʪʘʨʘ ʠ ʧʝʨʬʦʤʘʥʩʠ ʨʘʜʘ ɸʄʄ ʎʝʥʪʨʘ, ʘʥʘʣʠʟʫ ʠ 
ʛʝʥʝʨʠʩʘˁʝ ʠʟʚʝʰʪʘʿʘ ʦ ʨʘʜʫ ʩʠʩʪʝʤʘ, ʢʘʦ ʠ ʦʙʘʚʝʰʪʘʚʘˁʝ ʦʧʝʨʘʪʦʨʘ 
ʩʠʩʪʝʤʘ ʦ ʫʦʯʝʥʠʤ ʧʨʦʙʣʝʤʠʤʘ. 

¶ ʋʧʨʘʚˀʘˁʝ (ʛʝʥʝʨʠʩʘˁʝ, ʧʨʝʫʟʠʤʘˁʝ, ʘʨʭʠʚʠʨʘˁʝ, ʧʨʘ˂ʝˁʝ ʠ ʢʦʥʪʨʦʣʠʩʘˁʝ 
ʧʨʠʩʪʫʧʘ) ʜʦʢʫʤʝʥʪʠʤʘ ʧʦʪʨʝʙʥʠʤ ʟʘ ʧʨʘʚʠʣʘʥ ʨʘʜ ʩʠʩʪʝʤʘ. 

2.2 ʌʋʅʂʎʀɱɽ ʇʈʀʂʋʇɲɸɳɸ/ʆʏʀʊɸɺɸɳɸ ʀ ʄɽʄʆʈʀʉɸɳɸ ʇʆɼɸʊɸʂɸ ɸʄʄ 
ʎɽʅʊʈɸ 

ʌʫʥʢʮʠʿʘ ʧʨʠʢʫʧˀʘˁʘ/ʦʯʠʪʘʚʘˁʘ ʠ ʤʝʤʦʨʠʩʘˁʘ ʧʦʜʘʪʘʢʘ ʿʝ ʟʘʜʫʞʝʥʘ ʜʘ ʥʘ 
ʝʬʠʢʘʩʘʥ ʠ ʧʦʫʟʜʘʥ ʥʘʯʠʥ ʘʫʪʦʤʘʪʠʟʦʚʘʥʦ ʧʨʠʢʫʧʠ ʧʦʜʘʪʢʝ ʦʜ 
ʢʦʥʮʝʥʪʨʘʪʦʨʘ/ʙʨʦʿʠʣʘ ʠ ʜʘ ʠʭ ʤʝʤʦʨʠʰʝ (ʘʨʭʠʚʠʨʘ) ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʦʿ ʙʘʟʠ ʧʦʜʘʪʘʢʘ 
ʠʣʠ ʜʘ ʠʟʚʨʰʠ ʪʨʝʥʫʪʥʦ ʦʯʠʪʘˁʝ ʢʦʥʮʝʥʪʨʘʪʦʨʘ/ʙʨʦʿʠʣʘ ʧʦ ʟʘʭʪʝʚʫ ʢʦʨʠʩʥʠʢʘ. 

ʌʫʥʢʮʠʿʘ ʦʯʠʪʘʚʘˁʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʝʢʦ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ 
ʦʯʠʪʘʚʘˁʘ. 

ʇʨʝʤʘ ʢʦʣʠʯʠʥʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ/ʙʨʦʿʠʣʘ ʢʦʿʘ ʩʝ ʦʯʠʪʘʚʘʿʫ ʨʘʟʣʠʢʫʿʝʤʦ: 

¶ ʆʯʠʪʘʚʘˁʝ ʧʦʿʝʜʠʥʘʯʥʦʛ ʢʦʥʮʝʥʪʨʘʪʦʨʘ/ʙʨʦʿʠʣʘ. 

¶ ʆʯʠʪʘʚʘˁʝ ʛʨʫʧʝ ʢʦʥʮʝʥʪʨʘʪʦʨʘ/ʙʨʦʿʠʣʘ. 
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ʇʨʝʤʘ ʫʯʝʩʪʘʥʦʩʪʠ ʦʯʠʪʘʚʘˁʘ ʨʘʟʣʠʢʫʿʝʤʦ: 

¶ ɸʫʪʦʤʘʪʠʟʦʚʘʥʦ ʦʯʠʪʘʚʘˁʝ ʧʦ ʨʘʩʧʦʨʝʜʫ  

¶ ʆʯʠʪʘʚʘˁʝ ʧʦ ʟʘʭʪʝʚʫ: 

o ʇʝʨʠʦʜʠʯʥʦ ʦʯʠʪʘʚʘˁʝ ʧʦ ʟʘʭʪʝʚʫ 

o ʇʦʩʝʙʥʦ ʦʯʠʪʘʚʘˁʝ ʧʦ ʟʘʭʪʝʚʫ 

 

ʇʦʜʘʮʠ ʢʦʿʠ ʩʝ ʧʨʠʢʫʧˀʘʿʫ ʘʫʪʦʤʘʪʩʢʠ ʧʦ ʫʥʘʧʨʝʜ ʟʘʜʘʪʦʤ ʨʘʩʧʦʨʝʜʫ (ʥʝ ʧʨʘʚʠ ʩʝ 
ʨʘʟʣʠʢʘ ʜʘ ʣʠ ʩʝ ʦʚʠ ʧʦʜʘʮʠ ʧʨʠʢʫʧˀʘʿʫ ʩʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʠʣʠ ʜʠʨʝʢʪʥʦʤ 
ʢʦʤʫʥʠʢʘʮʠʿʦʤ ʩʘ ʙʨʦʿʠʣʦʤ) ʩʫ: 

¶ ɼʥʝʚʥʘ ʩʪʘˁʘ ʨʝʛʠʩʪʘʨʘ*. 

¶ ʉʪʘʪʫʩʠ ʙʨʦʿʠʣʘ*. 

¶ ɼʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

¶ ɼʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ. 

¶ ʇʨʦʬʠʣ ʦʧʪʝʨʝ˂ʝˁʘ. 

¶ ʉʘʪʥʘ ʩʪʘˁʘ ʨʝʛʠʩʪʘʨʘ*. 

¶ ʉʪʘˁʘ ʤʝʩʝʯʥʠʭ ʦʙʨʘʯʫʥʩʢʠʭ ʨʝʛʠʩʪʘʨʘ*. 

¶ ɺʨʝʤʝ ʠ ʜʘʪʫʤ. 

 

ʇʦʜʘʮʠ ʢʦʿʠ ʩʝ ʧʨʠʢʫʧˀʘʿʫ ʩʘ ʙʨʦʿʠʣʘ ʧʦ ʟʘʭʪʝʚʫ (ʧʨʝʢʦ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʠʣʠ 
ʜʠʨʝʢʪʥʦʤ ʢʦʤʫʥʠʢʘʮʠʿʦʤ ʩʘ ʙʨʦʿʠʣʦʤ) ʩʫ, ʧʦʨʝʜ ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʩʝ ʧʨʠʢʫʧˀʘʿʫ 
ʘʫʪʦʤʘʪʩʢʠ, ʩʣʝʜʝ˂ʠ : 

¶ ɽʬʝʢʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʥʘʧʦʥʘ ʧʦ ʬʘʟʘʤʘ ʫ ʪʨʝʥʫʪʢʫ ʦʯʠʪʘʚʘˁʘ. 

¶ ɽʬʝʢʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʩʪʨʫʿʘ ʧʦ ʬʘʟʘʤʘ ʫ ʪʨʝʥʫʪʢʫ ʦʯʠʪʘʚʘˁʘ. 

¶ ʊʨʝʥʫʪʥʘ ʩʥʘʛʘ (ʩʥʘʛʘ ʦʧʪʝʨʝ˂ʝˁʘ ʫ ʪʨʝʥʫʪʢʫ ʦʯʠʪʘʚʘˁʘ)*. 

¶ ʊʘʨʠʬʥʠ ʧʨʦʛʨʘʤ. 

¶ ʇʝʨʠʦʜ ʠʥʪʝʛʨʘʮʠʿʝ ʟʘ 15-ʤʠʥ ʤʘʢʩʠʤʘʣʥʫ ʩʥʘʛʫ. 

¶ ʇʘʨʘʤʝʪʨʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʧʦʪʨʦʰˁʦʤ. 

¶ ʇʘʨʘʤʝʨʠ ʟʘ ʥʘʧʦʥʩʢʝ ʧʨʘʛʦʚʝ ʫ ʦʢʠʨʫ ʜʥʝʚʥʠʢʘ ʟʘ ʢʚʘʣʠʪʝʪ ʝʣʝʢʪʨʠʯʥʝ 
ʝʥʝʨʛʠʿʝ. 

¶ ʇʘʨʘʤʝʪʨʠ ʟʘ ʚʨʝʤʝʥʩʢʝ ʠʥʪʝʨʚʘʣʝ ʧʨʦʬʠʣʘ. 

¶ ʇʘʨʘʤʝʪʨʠ ʟʘ ʨʝʛʠʩʪʨʝ ʫ ʦʢʚʠʨʫ ʧʨʦʬʠʣʘ. 

¶ ʇʘʨʘʤʝʪʨʠ ʚʝʟʘʥʠ ʟʘ ʧʨʠʢʘʟ ʥʘ ʜʠʩʧʣʝʿʫ ʙʨʦʿʠʣʘ. 

¶ ɸʨʭʠʚʩʢʘ ʩʪʘˁʘ ʦʙʨʘʯʫʥʩʢʠʭ ʨʝʛʠʩʪʘʨʘ. 

¶ ʊʨʝʥʫʪʥʦ ʩʪʘˁʝ ʙʠʩʪʘʙʠʣʥʝ ʩʢʣʦʧʢʝ. 

¶ ɺʝʨʟʠʿʘ ʩʦʬʪʚʝʨʘ ʙʨʦʿʠʣʘ 
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¶ ʌʘʙʨʠʯʢʠ ʙʨʦʿ ʠ ʪʠʧ ʙʨʦʿʠʣʘ 

 

* ʧʦʜʘʮʠ ʩʝ ʧʨʝʥʦʩʝ ʟʘʿʝʜʥʦ ʩʘ ʚʨʝʤʝʥʩʢʠʤ ʞʠʛʦʤ ʥʘʩʪʘʥʢʘ ʧʦʜʘʪʢʘ 

 

ʇʦʜʘʮʠ ʢʦʿʠ ʩʝ ʦʯʠʪʘʚʘʿʫ ʧʦ ʨʘʩʧʦʨʝʜʫ ʩʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ (ʧʦʨʝʜ ʧʦʜʘʪʘʢʘ ʜʦʙʠʿʝʥʠʭ 
ʦʯʠʪʘʚʘˁʝʤ ʙʨʦʿʠʣʘ) ʩʫ: 

¶ ʉʪʘʪʠʩʪʠʢʝ ʢʦʤʫʥʠʢʘʮʠʿʝ. 

¶ ɺʘʥʨʝʜʥʠ ʠ ʨʝʜʦʚʥʠ ʠʟʚʝʰʪʘʿʠ. 

 

ʇʦʜʘʮʠ ʢʦʿʠ ʩʝ ʦʯʠʪʘʚʘʿʫ ʩʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʧʦ ʟʘʭʪʝʚʫ ʩʫ: 

¶ ɸʨʭʠʚʘ ʧʦʜʘʪʘʢʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʦʛʨʘʤʠ/ʨʘʩʧʦʨʝʜʠ ʦʯʠʪʘʚʘˁʘ 

¶ ʇʨʦʛʨʘʤʠ/ʨʘʩʧʦʨʝʜʠ ʫʧʨʘʚˀʘˁʘ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ. 

¶ ʇʨʠʦʨʠʪʝʪʠ ʠʟʚʨʰʘʚʘˁʘ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ. 

¶ ʂʦʤʫʥʠʢʘʮʠʦʥʝ PLC ʨʫʪʝ. 

¶ ʇʘʨʘʤʝʪʨʠ ʚʨʝʤʝʥʘ ʠ ʫʯʝʩʪʘʥʦʩʪʠ ʿʘʚˀʘˁʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʧʘʨʘʤʝʪʨʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

¶ ʊʨʝʥʫʪʥʦ ʚʨʝʤʝ ʠ ʜʘʪʫʤ. 

¶ ʆʩʪʘʣʠ ʧʘʨʘʤʝʪʨʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ɺʝʨʟʠʿʘ ʩʦʬʪʚʝʨʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ɿʘʧʠʩʠ ʦ ʠʟʤʝʥʘʤʘ ʧʘʨʘʤʝʪʘʨʘ ʠ ʧʦʜʝʰʘʚʘˁʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

 

ʌʫʥʢʮʠʿʘ ʧʨʠʢʫʧˀʘˁʘ/ʦʯʠʪʘʚʘˁʘ ʧʦʜʘʪʘʢʘ ʧʨʫʞʘ ʠ ʢʦʥʪʨʦʣʫ ʦʯʠʪʘʚʘˁʘ ʩʘ ʧʨʠʢʘʟʦʤ 
ʧʨʦʮʝʥʪʘ ʫʩʧʝʰʥʦ ʦʯʠʪʘʥʠʭ ʙʨʦʿʠʣʘ/ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʫ ʩʚʘʢʦʤ ʯʠʪʘˁʫ. 

2.3 ʀɿɺɽʐʊɸɱʅɽ ʌʋʅʂʎʀɱɽ ɸʄʄ ʎɽʅʊʈɸ  

ʀʟʚʝʰʪʘʿʥʝ ʬʫʥʢʮʠʿʝ ʩʝ ʜʝʣʝ ʥʘ: 

¶ ʀʟʚʝʰʪʘʿʝ ʩʘ ʘʥʘʣʠʟʦʤ ʩʪʘʪʫʩʘ ʠ ʘʣʘʨʤʘ. 

¶ ʀʟʚʝʰʪʘʿʝ o ʢʚʘʣʠʪʝʪʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

¶ ʀʟʚʝʰʪʘʿʝ ʚʝʟʘʥʝ ʟʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʫ ʠ ʫʧʨʘʚˀʘˁʝ. 

¶ ʀʟʚʝʰʪʘʿʝ ʦ ʢʦʤʫʥʠʢʘʮʠʿʠ. 

¶ ʂʦʥʪʨʦʣʥʝ ʠʟʚʝʰʪʘʿʝ. 

¶ ʀʟʚʝʰʪʘʿʝ ʛʝʥʝʨʠʩʘʥʝ ʦʜ ʩʪʨʘʥʝ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 
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ʀʟʚʝʰʪʘʿʠ ʩʘ ʘʥʘʣʠʟʦʤ ʩʪʘʪʫʩʘ ʠ ʘʣʘʨʤʘ 

ʆʚʘʿ ʪʠʧ ʠʟʚʝʰʪʘʿʥʠʭ ʬʫʥʢʮʠʿʘ ʦʙʨʘʹʫʿʝ ʘʣʘʨʤʝ ʠ ʩʪʘʪʫʩʝ ʙʨʦʿʠʣʘ/ʢʦʥʮʝʥʪʨʘʪʦʨʘ,  
ʜʥʝʚʥʠʢʝ ʜʦʛʘʹʘʿʘ ʠ ʧʦ ʧʨʦʥʘʣʘʞʝˁʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʘʣʘʨʤʘ, ʩʪʘʪʫʩʘ ʠ ʜʦʛʘʹʘʿʘ 
ʛʝʥʝʨʠʰʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʠʟʚʝʰʪʘʿ. 

ʄʠʥʠʤʘʣʥʦ ʰʪʦ ʙʠ ʪʘʢʚʝ ʬʫʥʢʮʠʿʝ ʦʙʨʘʹʠʚʘʣʝ ʩʫ ʜʦʛʘʹʘʿʠ ʠ ʘʣʘʨʤʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ 
ʥʘ ʥʘʨʫʰʘʚʘˁʝ ʠʥʪʝʛʨʠʪʝʪʘ ʙʨʦʿʠʣʘ (ʥʧʨ. ʦʪʚʘʨʘˁʝ ʧʦʢʣʦʧʮʘ ʧʨʠʢˀʫʯʥʠʮʝ) ʢʘʦ ʠ 
ʧʦʢʫʰʘʿ ʠʣʠ ʥʘʨʫʰʘʚʘˁʝ ʠʥʪʝʨʛʠʪʝʪʘ ʧʦʜʘʪʘʢʘ  ʫ ʩʘʤʦʤ ʙʨʦʿʠʣʫ ʠʣʠ ʢʦʥʮʝʥʪʨʘʪʦʨʫ 
(ʥʧʨ. ʧʦʢʫʰʘʿ ʨʝʧʨʦʛʨʘʤʠʨʘˁʘ ʙʨʦʿʠʣʘ ʠ ʩʣ). 

ʈʝʟʫʣʪʘʪ ʦʚʘʢʠʭ ʠʟʚʝʰʪʘʿʘ ʙʠ ʪʨʝʙʘʦ ʜʘ ʙʫʜʝ ʜʥʝʚʥʠ, ʪʿ. ʧʝʨʠʦʜʠʯʥʠ ʠʟʚʝʰʪʘʿ ʩʪʘˁʘ 
ʥʘ ʢʦʤʝ ʙʠ ʩʝ ʥʘ ʧʨʝʛʣʝʜʘʥ ʥʘʯʠʥ ʧʨʠʢʘʟʘʣʠ ʩʚʠ ʘʣʘʨʤʠ, ʩʪʘʪʫʩʠ ʠ ʜʦʛʘʹʘʿʠ ʠ ʥʘ 
ʢʦʿʠʤ ʙʨʦʿʠʣʠʤʘ, ʰʪʦ ʙʠ ʙʠʦ ʦʩʥʦʚ ʟʘ ʜʘˀʫ ʘʢʮʠʿʫ ʥʘʜ ʪʠʤ ʙʨʦʿʠʣʘʤʘ. 

ʀʟʚʝʰʪʘʿʠ ʦ ʢʚʘʣʠʪʝʪʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ 

ʆʚʘ ʠʟʚʝʰʪʘʿʥʘ ʬʫʥʢʮʠʿʘ ʙʠ ʚʨʰʠʣʘ ʘʥʘʣʠʟʫ ʥʘʧʦʥʩʢʠʭ ʧʨʠʣʠʢʘ ʥʘ ʩʘʤʠʤ ʙʨʦʿʠʣʠʤʘ 
ʿʝʨ ʧʦʩʪʦʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʟʘʧʠʩʠ ʫ ʜʥʝʚʥʠʢʫ ʢʚʘʣʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʢʦʿʠ 
ʙʝʣʝʞʝ ʧʘʜ ʥʘʧʦʥʘ/ʧʨʝʥʘʧʦʥʝ ʠʩʧʦʜ/ʠʟʥʘʜ ʜʝʬʠʥʠʩʘʥʠʭ ʧʨʘʛʦʚʘ ʥʘʧʦʥʘ ʠ ʧʨʝʢʠʜʝ 
ʥʘʧʘʿʘˁʘ. ʅʘ ʦʚʘʿ ʥʘʯʠʥ ʬʫʥʢʮʠʿʘ ʙʠ ʫʢʘʟʘʣʘ ʥʘ ʣʦʰʝ ʥʘʧʦʥʩʢʝ ʧʨʠʣʠʢʝ ʢʦʜ ʿʝʜʥʦʛ 
ʠʣʠ ʛʨʫʧʝ ʢʫʧʘʮʘ ʠ ʙʠʣʘ ʦʩʥʦʚ ʟʘ ʠʟʣʘʟʘʢ ʝʢʠʧʘ ʥʘ ʪʝʨʝʥ. 

ʀʟʚʝʰʪʘʿʠ ʚʝʟʘʥʠ ʟʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʫ/ʫʧʨʘʚˀʘˁʝ 

ʇʦʨʝʜ ʠʟʚʝʰʪʘʿʘ ʢʦʿʠ ʩʫ ʙʠʣʠ ʧʦʩʣʝʜʠʮʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ/ʫʧʨʘʚˀʘˁʘ ʥʘʜ 
ʝʣʝʤʝʥʪʠʤʘ ʉʠʩʪʝʤʘ ʧʦʪʨʝʙʥʦ ʿʝ ʧʨʝʜʚʠʜʝʪʠ ʥʠʟ ʚʨʩʪʘ ʠʟʚʝʰʪʘʿʘ. 

ɿʙʦʛ ʚʝʣʠʢʦʛ ʟʥʘʯʘʿʘ, ʧʦʪʨʝʙʥʦ ʿʝ ʜʘ ʧʦʩʪʦʿʠ ʠ ʠʟʚʝʰʪʘʿ ʦ ʠʩʢˀʫʯʝʥʠʤ ʢʫʧʮʠʤʘ, ʪʿ. 
ʠʟʚʝʰʪʘʿ ʦ ʫʧʨʘʚˀʘˁʫ ʙʠʩʪʘʙʠʣʥʦʤ ʩʢʣʦʧʢʦʤ ʢʦʿʠ ʤʦʨʘ ʜʘ ʩʘʜʨʞʠ ʜʘʪʫʤ ʢʘʜʘ ʿʝ 
ʪʘʢʚʘ ʘʢʮʠʿʘ ʟʘʜʘʪʘ ʠ ʢʘʜʘ ʿʝ ʩʪʠʛʣʘ ʧʦʪʚʨʜʘ ʦ ʠʟʚʨʰʝˁʫ ʘʢʮʠʿʝ. 

ʀʟʚʝʰʪʘʿʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ 

ʇʦʩʝʙʥʫ ʮʝʣʠʥʫ ʫ ʦʢʚʠʨʫ ʠʟʚʝʰʪʘʿʥʠʭ ʬʫʥʢʮʠʿʘ ʯʠʥʝ  ʩʪʘʪʠʩʪʠʢʝ ʫʩʧʝʰʥʦʩʪʠ 
ʢʦʤʫʥʠʢʘʮʠʿʝ ʝʣʝʤʝʥʘʪʘ ʩʠʩʪʝʤʘ.  

ʂʦʥʪʨʦʣʥʠ ʠʟʚʝʰʪʘʿʠ 

ʆʚʠ ʠʟʚʝʰʪʘʿʠ ʙʠ ʫʢʘʟʠʚʘʣʠ ʥʘ ʨʘʟʜʝʰʝʥʦʩʪ ʩʘʪʘ ʨʝʘʣʥʦʛ ʚʨʝʤʝʥʘ ʠʣʠ ʥʝʩʣʘʛʘˁʝ ʫ 
ʪʘʨʠʬʥʦʤ ʧʨʦʛʨʘʤʫ. ʈʝʟʫʣʪʘʪʠ ʦʚʠʭ ʠʟʚʝʰʪʘʿʘ ʩʫ ʦʩʥʦʚ ʟʘ ʟʘʜʘʚʘˁʝ ʘʫʪʦʤʘʪʩʢʝ 
ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʥʘʜ ʝʣʝʤʝʥʪʠʤʘ ʢʦʜ ʢʦʿʠʭ ʿʝ ʪʘ ʨʘʟʜʝʰʝʥʦʩʪ ʫʦʯʝʥʘ. 

ʀʟʚʝʰʪʘʿʠ ʛʝʥʝʨʠʩʘʥʠ ʦʜ ʩʪʨʘʥʝ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

ʀʟʚʝʰʪʘʿʥʝ ʬʫʥʢʮʠʿʝ ʧʦʜʨʞʘʚʘʿʫ ʠ ʧʨʠʢʘʟ ʠʟʚʝʰʪʘʿʘ ʢʦʿʝ ʢʦʥʮʝʥʪʨʘʪʦʨ ʰʘˀʝ ʧʦ 
ʚʘʥʨʝʜʥʦʤ ʟʘʭʪʝʚʫ ʟʘ ʿʘʚˀʘˁʝ ɸʄʄ ʎʝʥʪʨʫ.  

ʆʧʰʪʠ ʟʘʭʪʝʚʠ 

ʇʦʜʨʘʟʫʤʝʚʘ ʩʝ ʜʘ ʠʟʚʝʰʪʘʿʠ ʤʦʛʫ ʙʠʪʠ ʩʦʨʪʠʨʘʥʠ ʧʦ ʩʚʠʤ ʧʘʨʘʤʝʪʨʠʤʘ. ʊʘʢʦʹʝ, 
ʬʫʥʢʮʠʿʘ ʧʨʝʪʨʘʛʝ ʤʦʨʘ ʠʤʘʪʠ ʤʦʛʫ˂ʥʦʩʪ ʧʨʝʪʨʘʛʝ ʧʦ ʩʚʠʤ ʘʪʨʠʙʫʪʠʤʘ ʝʣʝʤʝʥʪʘ 
ʉʠʩʪʝʤʘ. 
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ʌʦʨʤʘ ʠʟʚʝʰʪʘʿʘ ʦ ʨʝʛʠʩʪʨʦʚʘʥʦʿ ʝʥʝʨʛʠʿʠ ʠ ʩʥʘʟʠ ʩʝ ʜʠʥʘʤʠʯʢʠ/ʘʫʪʦʤʘʪʩʢʠ 
ʧʨʠʣʘʛʦʹʘʚʘ ʘʢʪʫʝʣʥʦʤ ʪʘʨʠʬʥʦʤ ʧʨʦʛʨʘʤʫ ʙʝʟ ʧʦʪʨʝʙʝ ʟʘ ʥʘʢʥʘʜʥʦʤ 
ʠʥʪʝʨʚʝʥʮʠʿʦʤ ʥʘ ʩʦʬʪʚʝʨʫ. 

ʆʙʘʚʝʟʥʦ ʿʝ ʠ ʧʨʠʩʫʩʪʚʦ ʦʧʮʠʿʝ ʟʘ Print/Print Previʝw ʫʟ ʩʚʘʢʠ ʠʟʚʝʰʪʘʿ ʢʦʿʠ ʩʝ 
ʘʫʪʦʤʘʪʩʢʠ ʛʝʥʝʨʠʰʝ ʫ ʦʙʣʠʢʫ PDF ʬʘʿʣʘ. 

ʆʚʘʿ ʩʧʠʩʘʢ ʠʟʚʝʰʪʘʿʘ ʥʠʿʝ ʢʦʥʘʯʘʥ ʿʝʨ ʿʝ ʥʝʤʦʛʫ˂ʝ ʫ ʦʚʦʤ ʪʨʝʥʫʪʢʫ ʧʨʝʜʚʠʜʝʪʠ ʩʚʝ 
ʧʦʪʨʝʙʥʝ ʪʠʧʦʚʝ ʠʟʚʝʰʪʘʿʘ. ʆʚʦ ʿʝ ʥʝʢʠ ʤʠʥʠʤʘʣʥʠ ʩʢʫʧ ʢʦʿʠ ʩʚʘʢʘʢʦ ʪʨʝʙʘ ʜʘ 
ʧʦʩʪʦʿʠ ʘ ʢʦʿʠ ˂ʝ ʚʨʝʤʝʥʦʤ ʝʚʦʣʫʠʨʘʪʠ ʫ ʢʦʥʘʯʥʠ ʠ ʜʝʪʘˀʥʠ ʩʧʠʩʘʢ ʠʟʚʝʰʪʘʿʥʠʭ 
ʬʫʥʢʮʠʿʘ ʩʧʨʘʤ ʧʦʪʨʝʙʘ ɽɼʇ. ʋ ʦʢʚʠʨʫ ɸʄʄ ʎʝʥʪʨʘ ʿʝ ʧʦʪʨʝʙʥʦ ʨʝʘʣʠʟʦʚʘʪʠ 
ʛʝʥʝʨʘʪʦʨ Ăad-hocñʠʟʚʝʰʪʘʿʘ.  

2.4 ʌʋʅʂʎʀɱɽ ʈɸɿʄɽʅɽ ʇʆɼɸʊɸʂɸ ʀ ʀʅʌʆʈʄɸʎʀɱɸ ʉɸ MDM ʉʀʉʊɽʄʆʄ ʀ 
ʆʉʊɸʃʀʄ ʀʇʉ ɽɼʇ 

ʆʚʘ ʬʫʥʢʮʠʿʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʪʘʢʦ ʜʘ ʥʘ ʥʘʿʝʬʠʢʘʩʥʠʿʠ ʥʘʯʠʥ ʦʙʝʟʙʝʹʫʿʝ ʧʦʚʝʟʠʚʘˁʝ 
ʠ ʨʘʟʤʝʥʫ ʧʦʜʘʪʘʢʘ ʩʘ ʄDʄ ʩʠʩʪʝʤʦʤ. ʊʘʢʦʹʝ, ʦʚʘ ʬʫʥʢʮʠʿʘ ˂ʝ ʦʙʝʟʙʝʜʠʪʠ ʠ 
ʧʦʚʝʟʠʚʘˁʝ ʢʘ ʜʨʫʛʠʤ ʠʥʬʦʨʤʘʮʠʦʥʠʤ ʧʦʜʩʠʩʪʝʤʠʤʘ. 

ʂʦʨʠʰ˂ʝˁʝʤ ʧʦʩʪʦʿʝ˂ʝ ʠʥʬʦʨʤʘʪʠʯʢʝ ʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʫʥʫʪʘʨ 
ʧʨʠʚʨʝʜʥʠʭ ʜʨʫʰʪʘʚʘ, ʦʙʝʟʙʝʹʫʿʝ ʩʝ ʧʦʪʨʝʙʥʘ ʩʠʛʫʨʥʦʩʪ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʧʫʪʘ / 
ʧʫʪʝʚʘ ʠʟʤʝʹʫ ɸʄʄ ʎʝʥʪʨʘ ʠ MDM ʉʠʩʪʝʤʘ. 

ʋʢʦʣʠʢʦ ʩʝ ʧʦʜʘʮʠ ʧʨʝʥʦʩʝ ʚʘʥ ʩʦʧʩʪʚʝʥʝ ʠʥʬʦʨʤʘʪʠʯʢʝ ʠʣʠ ʪʝʣʝʢʦʤʫʥʠʢʘʮʠʦʥʝ 
ʤʨʝʞʝ ʧʨʠʚʨʝʜʥʦʛ ʜʨʫʰʪʚʘ, ʦʙʘʚʝʟʥʘ ʿʝ ʝʥʢʨʠʧʮʠʿʘ ʧʨʝʥʦʰʝʥʠʭ ʧʦʜʘʪʘʢʘ. 

2.4.1. ʇʨʝʥʦʩ ʧʦʜʘʪʘʢʘ ʫ MDM ʩʠʩʪʝʤ 

ɸʄʄ ʎʝʥʪʘʨ ʪʨʝʙʘ ʧʦʜʨʞʘʚʘ ʠ push ʠ pull ʤʝʭʘʥʠʟʘʤ ʜʦʩʪʘʚˀʘˁʘ ʧʦʜʘʪʘʢʘ ʦ 
ʦʯʠʪʘʥʦʿ ʧʦʪʨʦʰˁʠ, ʢʘʦ ʠ ʦʩʪʘʣʠʭ ʧʦʜʘʪʘʢʘ ʫ MDM ʩʠʩʪʝʤ. ʇʦʜʘʮʠ ʦ ʦʯʠʪʘʥʦʿ 
ʧʦʪʨʦʰˁʠ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʧʨʝʥʝʩʝʥʠ ʫ MDM ʩʠʩʪʝʤ ʩʫ ʩʣʝʜʝ˂ʠ: 

¶ ʇʦʜʘʮʠ ʦ ʦʯʠʪʘʥʦʿ ʧʦʪʨʦʰˁʠ ʟʘ ʜʦʤʘ˂ʠʥʩʪʚʘ, ʛʜʝ ʥʝ ʧʦʩʪʦʿʝ ʟʘʭʪʝʚʠ ʫ 
ʧʦʛʣʝʜʫ ʟʘʭʪʝʚʘʥʦʛ ʦʧʪʝʨʝ˂ʝˁʘ ʥʘ ʩʘʪʥʦʤ ʥʠʚʦʫ, ʧʦʜʘʪʢʝ ʦ ʧʦʪʨʦʰˁʠ ʿʝ 
ʧʦʪʨʝʙʥʦ ʧʨʝʥʝʪʠ ʥʘ ʢʨʘʿʫ ʜʥʝʚʥʦʛ ʦʙʨʘʯʫʥʩʢʦʛ ʠʥʪʝʨʚʘʣʘ. 

¶ ʇʦʜʘʮʠ ʦ ʦʯʠʪʘʥʦʿ ʧʦʪʨʦʰˁʠ ʟʘ ʧʨʠʚʨʝʜʥʝ ʠ ʠʥʜʫʩʪʨʠʿʩʢʝ ʢʫʧʮʝ, ʛʜʝ ʧʦʩʪʦʿʝ 
ʟʘʭʪʝʚʠ ʫ ʧʦʛʣʝʜʫ ʟʘʭʪʝʚʘʥʦʛ ʦʧʪʝʨʝ˂ʝˁʘ; ʧʦʜʘʪʢʝ ʦ ʧʦʪʨʦʰˁʠ ʿʝ ʧʦʪʨʝʙʥʦ 
ʧʨʝʥʝʪʠ ʙʠʣʦ ʢʘʦ 15 ʠʣʠ 60 ʤʠʥʫʪʥʝ ʧʦʜʘʪʢʝ ʥʘ ʢʨʘʿʫ ʜʥʝʚʥʦʛ ʦʙʨʘʯʫʥʩʢʦʛ 
ʠʥʪʝʨʚʘʣʘ. 

 

ʇʦʪʨʝʙʥʦ ʿʝ ʜʘ ʩʝ ʩʚʠ ʧʦʜʘʮʠ ʢʦʿʠ ʩʫ ʧʨʝʥʦʩʝ ʧʫʪʝʤ ʦʚʘʢʚʦʛ ʥʘʯʠʥʘ ʧʨʝʥʦʩʘ 
ʧʦʜʘʪʘʢʘ ʦʜʥʦʩʝ ʥʘ ʠʩʪʠ ʢʘʣʝʥʜʘʨʩʢʠ ʜʘʥ. ʂʦʥʘʯʥʦ, ʟʘʭʪʝʚʘ ʩʝ ʜʘ ʩʚʠ ʦʚʠ ʧʘʨʘʤʝʪʨʠ 
ʢʦʿʠ ʩʝ ʧʨʝʥʦʩʝ, ʢʘʦ ʤʠʥʠʤʫʤ, ʠʤʘʿʫ ʫ ʟʘʛʣʘʚˀʫ ʠʜʝʥʪʠʬʠʢʦʚʘʥʫ ʠʥʬʦʨʤʘʮʠʿʫ ʢʦʿʘ 
ʩʘʦʧʰʪʘʚʘ MDM ʩʠʩʪʝʤʫ ʧʨʠʦʨʠʪʝʪ ʧʨʠ ʫʯʠʪʘʚʘˁʫ ʧʦʜʘʪʘʢʘ ʟʘ ʚʠʰʝ ʧʦʜʨʝʹʝʥʠʭ 
ʫʨʝʹʘʿʘ ʧʨʠ ʟʘʭʪʝʚʫ ʟʘ ʠʩʪʦʚʨʝʤʝʥʠ ʧʨʝʥʦʩ ʧʦʜʘʪʘʢʘ. 

ʇʨʠʦʨʠʪʝʪʠ ʧʨʝʥʦʩʘ ʧʦʜʘʪʘʢʘ 

MDM ʩʠʩʪʝʤʘ ˂ʝ ʩʘʯʫʚʘʪʠ ʩʚʝ ʚʝʨʟʠʿʝ ʧʦʜʘʪʘʢʘ ʦ ʧʦʪʨʦʰˁʠ ʢʦʿʠ ʩʫ ʧʨʠʤˀʝʥʠ ʦʜ 
ʩʪʨʘʥʝ ʫʧʨʘʚˀʘʯʢʦʛ AMM ʎʝʥʪʨʘ. ʋ ʮʠˀʫ ʧʨʠʣʘʛʦʹʘʚʘˁʘ ʜʘ MDM ʩʠʩʪʝʤ ʤʦʞʝ ʜʘ 
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ʦʜʨʘʜʠ ʭʠʪʥʫ ʦʙʨʘʜʫ ʧʦʜʘʪʘʢʘ ʫ ʩʢʣʘʜʫ ʩʘ ʢʨʠʪʠʯʥʠʤ ʩʠʪʫʘʮʠʿʘʤʘ, ʢʘʜʘ ʿʝ ʧʦʪʨʝʙʥʦ 
ʦʙʨʘʜʠʪʠ ʚʠʰʝ ʟʘʭʪʝʚʘ ʧʨʘʢʪʠʯʥʦ ʫ ʠʩʪʦʤ ʪʨʝʥʫʪʢʫ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʩʝ ʥʘ ˁʝʤʫ 
ʨʝʘʣʠʟʫʿʝ ʤʝʭʘʥʠʟʘʤ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ ʧʦ ʧʨʠʦʨʠʪʝʪʫ. MDM ʩʠʩʪʝʤ ʪʨʝʙʘ ʜʘ 
ʧʦʜʨʞʘʚʘ ʤʝʭʘʥʠʟʘʤ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʧʨʠʦʨʠʪʝʪʘ ʦʙʨʘʜʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʜʘʪʢʝ ʢʦʿʠ ˂ʝ 
ʙʠʪʠ ʜʦʩʪʘʚˀʝʥʠ ʦʜ ʩʪʨʘʥʝ AMM ʎʝʥʪʨʘ. ʇʨʠʦʨʠʪʝʪ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʟʘʩʥʦʚʘʥ ʥʘ 
ʚʨʝʤʝʥʫ ʠ ʜʘʪʫʤʫ ʥʘʩʪʘʥʢʘ ʧʦʜʘʪʢʘ ʦ ʧʦʪʨʦʰˁʠ. 

AMM ʎʝʥʪʘʨ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʩʧʦʩʦʙʘʥ ʜʘ ʦʤʦʛʫ˂ʠ ʩʣʘˁʝ ʩʚʠʭ ʧʦʜʘʪʘʢʘ ʦ ʦʯʠʪʘʥʦʿ 
ʧʦʪʨʦʰˁʠ ʩʚʘʢʦʛ ʜʘʥʘ ʟʘ ʧʨʝʪʭʦʜʥʠ ʜʥʝʚʥʠ ʧʝʨʠʦʜ ʦʯʠʪʘʚʘˁʘ. ɼʘ ʙʠ ʩʝ 
ʪʨʘʥʩʤʠʩʠʿʘ ʧʦʜʘʪʘʢʘ ʫʩʧʝʰʥʦ ʦʙʘʚˀʘʣʘ, ʥʝʦʧʭʦʜʥʦ ʿʝ ʜʘ ʩʚʠ ʧʨʦʮʝʩʥʠ ʯʘʩʦʚʥʠʮʠ 
ʥʘ ʩʚʠʤ ʨʘʯʫʥʘʨʠʤʘ ʫ ʦʢʚʠʨʫ ʧʨʝʜʤʝʪʥʠʭ ʧʦʜʩʠʩʪʝʤʘ ʙʫʜʫ ʚʨʝʤʝʥʩʢʠ 
ʩʠʥʭʨʦʥʠʟʦʚʘʥʠ. 

ʇʦʪʚʨʜʘ 

ʅʘʢʦʥ ʰʪʦ ʿʝ ʩʚʘʢʠ ʧʦʜʘʪʘʢ ʢʦʿʠ ʿʝ ʧʦʩʣʘʪ ʦʜ ʩʪʨʘʥʝ AMʄ ʎʝʥʪʨʘ, ʧʨʠʤˀʝʥ ʠ 
ʦʙʨʘʹʝʥ ʫ ʮʠˀʫ ʧʨʦʚʝʨʝ ʦʜ ʩʪʨʘʥʝ MDM ʩʠʩʪʝʤʘ, MDM ʩʠʩʪʝʤ ˂ʝ ʧʦʩʣʘʪʠ ʧʦʨʫʢʫ 
AMʄ ʎʝʥʪʨʫ ʫ ʮʠˀʫ ʧʦʪʚʨʜʝ ʫʩʧʝʰʥʦʛ ʧʨʠʿʝʤʘ ʧʦʨʫʢʝ ʠʣʠ ʝʚʝʥʪʫʘʣʥʦʛ ʧʨʦʙʣʝʤʘ 
ʧʨʠ ʪʨʘʥʩʬʝʨʫ. 

2.4.2. ɼʦʩʪʘʚˀʘˁʝ ʠʟʚʝʰʪʘʿʘ MDM ʩʠʩʪʝʤʫ ʦʜ ʩʪʨʘʥʝ AMʄ ʎʝʥʪʨʘ 

AMʄ ʎʝʥʪʘʨ ʪʨʝʙʘ ʜʘ ʜʦʩʪʘʚˀʘ  MDM ʩʠʩʪʝʤʫ ʠʟʚʝʰʪʘʿʝ ʢʦʿʠ ʩʫ ʜʝʬʠʥʠʩʘʥʠ ʦʚʠʤ 
ʜʦʢʫʤʝʥʪʦʤ. MDM ʩʠʩʪʝʤ ʪʨʝʙʘ ʜʘ ʘʨʭʠʚʠʨʘ ʜʦʩʪʘʚˀʝʥʝ ʠʟʚʝʰʪʘʿʝ. 
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ʊɽʍʅʀʏʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʀ 
ʌʋʅʂʎʀʆʅɸʃʅʀ ɿɸʍʊɽɺʀ ɿɸ 

ʅʀʉʂʆʅɸʇʆʅʉʂʀ ʂʆʅʎɽʅʊʈɸʊʆʈ 
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1. ʊɽʍʅʀʏʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ʅʀʉʂʆʅɸʇʆʅʉʂʆɻ 
ʂʆʅʎɽʅʊʈɸʊʆʈɸ 

1.1. ʂʆʅʉʊʈʋʂʎʀɱA: Fanless Embedded PC  - Kʦʥʮʝʥʪʨʘʪʦʨ ʿʝ ʠʟʚʝʜʝʥ ʢʘʦ 
ʠʥʜʫʩʪʨʠʿʩʢʠ PC  ʨʘʯʫʥʘʨ ʙʝʟ ʧʦʢʨʝʪʥʠʭ ʜʝʣʦʚʘ.  

1.2. ʅɸʇɸɱɸɳɽ: AC:  230V, 50Hz, Oʧʮʠʦʥʦ, DC: 24V 

1.3. ʄʆʅʊɸɾɸ: ʚʝʨʪʠʢʘʣʥʘ (Wall mounted) 

1.4. Oʇɽʈɸʊʀɺʅʀ ʊɽʄʇɽʈɸʊʋʈʅʀ ʆʇʉɽɻ: ʦʜ -20 C ʜʦ +65 C 

1.5. ʄɸʂʉʀʄɸʃʅɸ ʆʇɽʈɸʊʀɺʅA ɺʃɸɾʅʆʉʊ:  90% 

1.6. ʆʏɽʂʀɺɸʅʀ ɾʀɺʆʊʅʀ ɺɽʂ: 10 ʛʦʜʠʥʘ. 

1.7. Mɸʂʉʀʄɸʃʅɽ ɼʀʄɽʅɿʀɱɽ ʂʋɴʀʐʊɸ (ʐʭɼʭɺ): 300ʭ300ʭ150 (mm)  

1.8. ɹʈʆɱ ʇʆɼʈɾɸʅʀʍ ɹʈʆɱʀʃɸ (ʂɸʇɸʎʀʊɽʊ): 1000 ʙʨʦʿʠʣʘ. 

1.9. MEMʆʈʀɱɸ ɿɸ ʉʂʃɸɼʀʐʊɽɳɽ (STORAGE): 

¶ ʍʘʨʜʚʝʨ: Compact Flash Card Type II (CF Type II) ʠʣʠ SSD 

¶ ʂʘʧʘʮʠʪʝʪ: ʤʠʥ. 4 GB  

1.10. ʂʆʄʋʅʀʂɸʎʀʆʅʀ ʇʆʈʊʆɺʀ (ʤʠʥʠʤʘʣʥʦ): 

¶ 1ʭLAN 10/100, RJ45 

¶ 1ʭUSB 2.0 

ʂʆʄʋʅʀʂɸʎʀʆʅʀ ʇʆʈʊʆɺʀ (ʆʧʮʠʦʥʦ) ï ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʠʟʚʝʜʙʝ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ 
ʤʦʜʫʣʘ): 

¶ 2ʭRS-232 (ʀʟʦʣʦʚʘʥ)  

¶ 2ʭRS-485 (ʀʟʦʣʦʚʘʥ)  

1.11. ʆʉʊɸʃʀ ʇʆʈʊʆɺʀ (ʤʠʥʠʤʘʣʥʦ): 

¶ 1xD-Sub (DB15) VGA  

1.12. Kʆʅʊʈʆʃʅʀ ʊɸɱʄɽʈ (Watchdog timer): ʇʨʦʛʨʘʤʘʙʠʣʘʥ 

1.13. ʍɸʈɼɺɽʈʉʂʀ ʄʆʅʀʊʆʈʀʅɻ: ʤʠʥʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨʝ CPU ʠ ʂʫ˂ʠʰʪʘ. 

1.14. ʉɸʊ ʈɽɸʃʅʆɻ ɺʈɽʄɽʅɸ (Real Time Clock)  

1.15. ɿɸʐʊʀʊɸ ʆɼ ʇʈʆɼʆʈɸ ɺʆɼɽ ʀ ʇʈɸʐʀʅɽ: IP 54 ʠʣʠ ʙʦˀʠ 

1.16. ʆʇɽʈɸʊʀɺʅʀ ʉʀʉʊɽʄ: Embedded OS (ʥʧʨ: WindowsXP Embedded , 
Windows CE, Windows Mobile, Linux...)  

1.17. Oɿʅɸʂɸ ʂɺɸʃʀʊɽʊɸ: CE mark  
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2. ʋʃʆɻɸ ʀ ʌʋʅʂʎʀɱɽ ʂʆʅʎɽʅʊʈɸʊʆʈɸ 

2.1 ʋʃʆɻɸ ʂʆʅʎɽʅʊʈɸʊʆʈɸ 

ʂʦʥʮʝʥʪʨʘʪʦʨ je ʫʨʝʹʘʿ ʢʦʿʠ ʘʫʪʦʤʘʪʩʢʠ ʠʣʠ ʥʘ ʟʘʭʪʝʚ ʠʟʚʨʰʘʚʘ ʬʫʥʢʮʠʿʝ ʦʯʠʪʘʚʘˁʘ 
ʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʙʨʦʿʠʣʘ ʠ ʬʫʥʢʮʠʿʝ ʧʨʝʜʘʿʝ ʧʦʜʘʪʘʢʘ ɸʄʄ ʎʝʥʪʨʫ. 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʤʦʨʘ ʜʘ ʥʝʟʘʚʠʩʥʦ ʦʜ ɸʄʄ ʎʝʥʪʨʘ ʠʟʚʨʰʘʚʘ ʦʧʝʨʘʮʠʿʝ ʜʝʬʠʥʠʩʘʥʝ ʫ 
ʧʨʦʛʨʘʤʠʤʘ/ʨʘʩʧʦʨʝʜʠʤʘ ʢʦʿʠ ʩʫ ʤʫ ʜʦʩʪʘʚˀʝʥʠ ʜʘˀʠʥʩʢʠ (ʠʟ ɸʄʄ ʎʝʥʪʨʘ) ʠʣʠ 
ʣʦʢʘʣʥʦ (ʧʨʝʢʦ ʧʨʝʥʦʩʥʦʛ ʨʘʯʫʥʘʨʘ), ʠ ʜʘ ʧʘʤʪʠ ʦʯʠʪʘʥʝ ʧʦʜʘʪʢʝ ʢʦʿʠ ʩʫ ʜʦʙʠʿʝʥʠ 
ʠʟʚʨʰʘʚʘˁʝʤ ʧʦʩʪʘʚˀʝʥʠʭ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʟʘ ʩʧʝʮʠʬʠʮʠʨʘʥʠ ʚʨʝʤʝʥʩʢʠ 
ʧʝʨʠʦʜ. ʂʦʥʮʝʥʪʨʘʪʦʨ ʫʧʨʘʚˀʘ ʪʦʢʦʤ ʠʟʚʨʰʘʚʘˁʘ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʧʨʝʤʘ 
ʧʨʠʨʠʪʝʪʠʤʘ ʢʦʿʝ ʪʠ ʧʨʦʛʨʘʤʠ/ʨʘʩʧʦʨʝʜʠ ʠʤʘʿʫ. ʅʘ ʟʘʭʪʝʚ ɸʄʄ ʎʝʥʪʨʘ ʠʣʠ ʧʦ 
ʧʨʦʛʨʘʤʫ/ʨʘʩʧʦʨʝʜʫ ʿʘʚˀʘˁʘ ʢʦʥʮʝʥʪʨʘʪʦʨ ʪʨʝʙʘ ʜʘ ʤʝʤʦʨʠʩʘʥʝ ʧʦʜʘʪʢʝ ʜʦʩʪʘʚʠ 
ɸʄʄ ʎʝʥʪʨʫ ʠʣʠ ʜʘ ʥʘ ʟʘʭʪʝʚ ʧʦʜʘʪʢʝ ʧʨʝʜʘ ʧʨʝʥʦʩʥʦʤ ʨʘʯʫʥʘʨʫ. 

ʊʘʢʦʹʝ, ʢʦʥʮʝʥʪʨʘʪʦʨ ʤʦʨʘ ʜʘ ʦʤʦʛʫ˂ʠ ʥʝʧʦʩʨʝʜʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ ʩʘ ʧʦʿʝʜʠʥʘʯʥʠʤ 
ʙʨʦʿʠʣʦʤ, ʜʘˀʠʥʩʢʠʤ ʧʫʪʝʤ (ʠʟ ɸʄʄ ʎʝʥʪʨʘ) ʠʣʠ ʣʦʢʘʣʥʦ (ʧʨʝʢʦ ʧʨʝʥʦʩʥʦʛ 
ʨʘʯʫʥʘʨʘ). 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʠʤʘ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʧʦʨʪʦʚʝ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʩʘ ʙʨʦʿʠʣʠʤʘ ʠ ʩʘ ɸʄʄ 
ʎʝʥʪʨʦʤ, ʢʘʦ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʧʦʨʪ ʟʘ ʣʦʢʘʣʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ.  

 

ʈʫʯʥʠ ʪʝʨʤʠʥʘʣ ʟʘ 

ʦʯʠʪʘʚʘˁ ʝ ʠ 

ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʫ (Hand 

held, Lap-top..)

ʂʦʥʮʝʥʪʨʘʪʦʨPLC ʤʦʜʝʤ GPRS ʤʦʜʝʤ

ɹʨʦʿʠʣʘ ʩʘ PLC 

ʤʦʜʝʤʠʤʘ
ʎʝʥʪʘʨ ʋʧʨʘʚˀ ʘˁ ʘ

ɽʢʩʪʝʨʥʠ ʫʨʝ́ʘʿʠ

 

 

ɹʣʦʢ-ʰʝʤʘ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʧʦʨʪʦʚʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʤʦʨʘ ʜʘ ʧʦʜʨʞʘʚʘ ʨʘʜ ʩʘ DLMS/COSEM ʧʨʦʪʦʢʦʣʦʤ ʧʦ PLC 
ʢʦʤʫʥʠʢʘʮʠʿʠ ʧʨʝʤʘ ʙʨʦʿʠʣʠʤʘ. 
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ʇʘʨʘʣʝʣʥʦ ʩʘ ʛʦʨʝ ʥʘʚʝʜʝʥʠʤ ʟʘʜʘʮʠʤʘ ʢʦʥʮʝʥʪʨʘʪʦʨ ʠʟʚʨʰʘʚʘ ʠ ʠʥʠʮʠʿʘʣʥʫ 
ʦʙʨʘʜʫ ʧʦʜʘʪʘʢʘ ʢʦʿʝ ʿʝ ʧʨʠʢʫʧʠʦ ʜʦ ʪʦʛ ʪʨʝʥʫʪʢʘ ʘ ʪʘʢʦ ʜʘ ʥʝ ʫʛʨʦʞʘʚʘ ʠʟʚʨʰʘʚʘˁʝ 
ʦʯʠʪʘʚʘˁʘ, ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʠ ʧʨʝʜʘʿʫ ʧʦʜʘʪʘʢʘ. 

ʃʦʢʘʣʥʠ ʧʨʠʩʪʫʧ ʩʝ ʢʦʨʠʩʪʠ ʪʦʢʦʤ ʠʥʩʪʘʣʘʮʠʦʥʦʛ ʧʦʩʪʫʧʢʘ ʠʣʠ ʟʘ ʦʙʘʚˀʘˁʝ 
ʦʩʪʘʣʠʭ ʧʦʩʣʦʚʘ ʦʜʨʞʘʚʘˁʘ, ʟʘ ʣʦʢʘʣʥʦ ʦʯʠʪʘʚʘˁʝ ʠ ʢʦʥʬʠʛʫʨʠʩʘˁʝ 
ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʢʘʦ ʠ ʢʘʜʘ ʧʦʩʪʦʿʠ ʧʨʦʙʣʝʤ ʫ ʢʦʤʫʥʠʢʘʮʠʿʠ ʩʘ ɸʄʄ ʎʝʥʪʨʦʤ. 
ʃʦʢʘʣʥʠ ʧʨʠʩʪʫʧ ʠʤʝʹʫ ʦʩʪʘʣʠʭ ʧʨʠʩʪʫʧʘ ʤʦʨʘ ʦʙʘʚʝʟʥʦ ʜʘ ʧʦʜʨʞʘʚʘ Remote 
Desktop ʧʨʠʩʪʫʧ. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʧʨʝʢʦ ʣʦʢʘʣʥʦʛ ʧʨʠʩʪʫʧʘ ʿʝ ʭʠʿʝʨʘʨʭʠʿʩʢʠ ʥʘʜʨʝʹʝʥʘ ʜʘˀʠʥʩʢʦʿ. 

ɽʢʩʪʝʨʥʠ ʫʨʝʹʘʿʠ ʢʦʿʠ ʩʝ ʦʧʮʠʦʥʦ ʧʦʚʝʟʫʿʫ ʩʘ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʟʘ 
ʙʫʜʫ˂ʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʧʘʤʝʪʥʝ ʤʨʝʞʝ, ʥʧʨ. ʟʘ ʢʦʥʪʨʦʣʫ ʠ ʥʘʜʟʦʨ ʪʨʘʬʦ-ʩʪʘʥʠʮʘ, 
ʛʜʝ ʩʫ ʦʙʠʯʥʦ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʠ ʩʤʝʰʪʝʥʠ. 

ʇʦʨʝʜ ʧʦʚʝʟʠʚʘˁʘ ʚʠʰʝ ʤʨʝʞʘ, ʢʦʥʮʝʥʪʨʘʪʦʨ ʤʦʞʝ ʜʘ ʦʙʝʟʙʝʜʠ ʦʧʪʠʤʠʟʘʮʠʿʫ 
ʢʦʤʫʥʠʢʘʮʠʿʝ. ʅʘʯʠʥʠ ʟʘ ʦʧʪʠʤʠʟʘʮʠʿʫ ʤʦʛʫ ʙʠʪʠ: 

¶ ʂʦʤʧʨʝʩʠʿʘ ʧʦʜʘʪʘʢʘ 

¶ ʉʤʘˁʝˁʝ ʚʨʝʤʝʥʘ ʟʘʫʟʝ˂ʘ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʢʘʥʘʣʘ 

¶ ʆʧʪʠʤʠʟʘʮʠʿʘ ʚʨʝʤʝʥʘ ʦʜʛʦʚʦʨʘ 

 

ʆʯʝʢʫʿʝ ʩʝ ʜʘ ˂ʝ ʩʝ ʪʦʢʦʤ ʞʠʚʦʪʥʦʛ ʚʝʢʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʠ ʩʠʩʪʝʤʘ ʫʦʧʰʪʝ, ʧʦʿʘʚʠʪʠ 
ʥʦʚʝ ʢʦʤʫʥʠʢʘʮʠʦʥʝ ʪʝʭʥʦʣʦʛʠʿʝ ʢʘʦ ʠ ʜʦʜʘʪʥʠ ʟʘʭʪʝʚʠ ʫ ʧʦʛʣʝʜʫ ʧʨʦʰʠʨʝˁʘ 
ʬʫʥʢʮʠʿʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. ʉʦʬʪʚʝʨ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʤʦʨʘ ʙʠʪʠ ʧʨʦʰʠʨʠʚ ʠ ʜʦʛʨʘʜʠʚ ʟʘ 
ʙʫʜʫ˂ʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ. 

2.2 ʆʇʐʊʀ ʆʇʀʉ ʌʋʅʂʎʀɱɸ ʂʆʅʎɽʅʊʈɸʊʆʈɸ 

ʉʦʬʪʚʝʨʩʢʠ ʧʘʢʝʪ ʫ ʢʦʥʮʝʥʪʨʘʪʦʨʫ ʤʦʨʘ ʤʠʥʠʤʘʣʥʦ ʜʘ ʨʝʘʣʠʟʫʿʝ ʩʣʝʜʝ˂ʝ ʬʫʥʢʮʠʿʝ: 

¶ ʌʫʥʢʮʠʿʝ ʦʯʠʪʘʚʘˁʘ ʠ ʤʝʤʦʨʠʩʘˁʘ. 

¶ ʌʫʥʢʮʠʿʝ ʫʧʨʘʚˀʘˁʘ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ. 

¶ ʌʫʥʢʮʠʿʝ ʢʦʤʫʥʠʢʘʮʠʿʝ. 

¶ ʌʫʥʢʮʠʿʝ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ. 

¶ ʌʫʥʢʮʠʿʝ ʟʘʰʪʠʪʝ ʧʦʜʘʪʘʢʘ ʠ ʧʨʠʩʪʫʧʘ. 

¶ ʌʫʥʢʮʠʿe ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ. 
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2.2.1 ʌʫʥʢʮʠʿʝ ʦʯʠʪʘʚʘˁʘ ʠ ʤʝʤʦʨʠʩʘˁʘ (ʘʨʭʠʚʠʨʘˁʘ) 

ɱʝʜʥʘ ʦʜ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʠʿʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʿʝ ʦʯʠʪʘʚʘˁʝ ʙʨʦʿʠʣʘ ʢʦʿʘ ʩʝ ʥʘʣʘʟʝ ʫ 
ˁʝʛʦʚʦʿ ʢʦʤʫʥʠʢʘʮʠʦʥʦʿ ʤʨʝʞʠ. ʌʫʥʢʮʠʿʘ ʦʯʠʪʘʚʘˁʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʝʢʦ 
ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʦʯʠʪʘʚʘˁʘ. ʈʘʟʣʠʢʫʿʝʤʦ: 

 

1. ʇʨʝʤʘ ʥʘʤʝʥʠ ʙʨʦʿʠʣʘ ʢʦʿʘ ʩʝ ʦʯʠʪʘʚʘʿʫ: 

¶ ɹʨʦʿʠʣʘ ʟʘ ʫʢʫʧʥʦ ʤʝʨʝˁʝ ʫ ʊʉ 

¶ ɹʨʦʿʠʣʘ ʟʘ ʿʘʚʥʫ ʨʘʩʚʝʪʫ 

¶ ʂʦʥʪʨʦʣʥʘ ʙʨʦʿʠʣʘ 

¶ ɹʨʦʿʠʣʘ ʢʦʜ ʢʫʧʘʮʘ ï ɼʦʤʘ˂ʠʥʩʪʚʘ 

¶ ɹʨʦʿʠʣʘ ʢʦʜ ʢʫʧʘʮʘ ï ʋʛʦʚʦʨʥʠ ʢʫʧʮʠ 

 

2. ʇʨʝʤʘ ʚʨʩʪʠ/ʪʠʧʫ ʙʨʦʿʠʣʘ ʢʦʿʘ ʩʝ ʦʯʠʪʘʚʘʿʫ: 

¶ ʄʦʥʦʬʘʟʥʘ 

¶ ʊʨʦʬʘʟʥʘ 

¶ ɼʠʨʝʢʪʥʝ ʤʝʨʥʝ ʛʨʫʧʝ 

¶ ʇʦʣʫʠʥʜʠʨʝʢʪʥʝ ʤʝʨʥʝ ʛʨʫʧʝ 

 

3. ʇʨʝʤʘ ʢʦʣʠʯʠʥʠ ʙʨʦʿʠʣʘ ʢʦʿʘ ʩʝ ʦʯʠʪʘʚʘʿʫ: 

¶ ʆʯʠʪʘʚʘˁʝ ʧʦʿʝʜʠʥʘʯʥʦʛ ʙʨʦʿʠʣʘ 

¶ ʆʯʠʪʘʚʘˁʝ ʛʨʫʧʝ ʙʨʦʿʠʣʘ 

 

4. ʇʨʝʤʘ ʫʯʝʩʪʘʥʦʩʪʠ ʦʯʠʪʘʚʘˁʘ: 

¶ ɸʫʪʦʤʘʪʠʟʦʚʘʥʦ ʦʯʠʪʘʚʘˁʝ ʧʦ ʨʘʩʧʦʨʝʜʫ  

¶ ʆʯʠʪʘʚʘˁʝ ʧʦ ʟʘʭʪʝʚʫ: 

¶ ʇʝʨʠʦʜʠʯʥʦ ʦʯʠʪʘʚʘˁʝ ʧʦ ʟʘʭʪʝʚʫ 

¶ ʇʦʩʝʙʥʦ ʦʯʠʪʘʚʘˁʝ ʧʦ ʟʘʭʪʝʚʫ 

 

ʇʦʜʘʮʠ ʢʦʿʠ ʩʝ ʦʯʠʪʘʚʘʿʫ ʧʦ ʨʘʩʧʦʨʝʜʫ: 

¶ ɼʥʝʚʥʘ ʩʪʘˁʘ ʨʝʛʠʩʪʘʨʘ. 

¶ ʉʪʘʪʫʩʠ ʙʨʦʿʠʣʘ. 

¶ ɼʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ ʠʩʧʦʨʫʢʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

¶ ɼʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ. 
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¶ ʇʨʦʬʠʣ ʦʧʪʝʨʝ˂ʝˁʘ. 

¶ ʉʘʪʥʘ ʩʪʘˁʘ ʨʝʛʠʩʪʘʨʘ. 

¶ ʉʪʘˁʘ ʤʝʩʝʯʝʥʠʭ ʦʙʨʘʯʫʥʩʢʠʭ ʨʝʛʠʩʪʘʨʘ. 

¶ ɺʨʝʤʝ ʠ ʜʘʪʫʤ. 

 

ʇʦʜʘʮʠ ʢʦʿʠ ʩʝ ʦʯʠʪʘʚʘʿʫ ʧʦ ʟʘʭʪʝʚʫ ʩʫ, ʧʦʨʝʜ ʩʚʠʭ ʧʦʜʘʪaʢʘ ʢʦʿʠ ʩʫ ʥʘʚʝʜʝʥʠ ʜʘ ʩʝ 
ʦʯʠʪʘʚʘʿʫ ʧʦ ʨʘʩʧʦʨʝʜʫ, ʠ ʩʣʝʜʝ˂ʠ : 

¶ ɽʬʝʢʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʥʘʧʦʥʘ ʧʦ ʬʘʟʘʤʘ ʫ ʪʨʝʥʫʪʢʫ ʦʯʠʪʘʚʘˁʘ.  

¶ ɽʬʝʢʪʠʚʥʝ ʚʨʝʜʥʦʩʪʠ ʩʪʨʫʿʘ ʧʦ ʬʘʟʘʤʘ ʫ ʪʨʝʥʫʪʢʫ ʦʯʠʪʘʚʘˁʘ. 

¶ ʊʨʝʥʫʪʥʘ ʩʥʘʛʘ (ʩʥʘʛʘ ʦʧʪʝʨʝ˂ʝˁʘ ʫ ʪʨʝʥʫʪʢʫ ʦʯʠʪʘʚʘˁʘ). 

¶ ʊʘʨʠʬʥʠ ʧʨʦʛʨʘʤ. 

¶ ʇʝʨʠʦʜ ʠʥʪʝʛʨʘʮʠʿʝ ʟʘ 15-ʤʠʥ ʤʘʢʩʠʤʘʣʥʫ ʩʥʘʛʫ. 

¶ ʇʘʨʘʤʝʪʨʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʧʦʪʨʦʰˁʦʤ. 

¶ ʇʘʨʘʤʝʨʠ ʟʘ ʥʘʧʦʥʩʢʝ ʧʨʘʛʦʚʝ ʫ ʦʢʚʠʨʫ ʜʥʝʚʥʠʢʘ ʟʘ ʢʚʘʣʠʪʝʪ ʝʣʝʢʪʨʠʯʥʝ 
ʝʥʝʨʛʠʿʝ. 

¶ ʇʘʨʘʤʝʪʨʠ ʟʘ ʚʨʝʤʝʥʩʢʝ ʠʥʪʝʨʚʘʣʝ ʧʨʦʬʠʣʘ. 

¶ ʇʘʨʘʤʝʪʨʠ ʟʘ ʨʝʛʠʩʪʨʝ ʫ ʦʢʚʠʨʫ ʧʨʦʬʠʣʘ. 

¶ ʇʘʨʘʤʝʪʨʠ ʚʝʟʘʥʠ ʟʘ ʧʨʠʢʘʟ ʥʘ ʜʠʩʧʣʝʿʫ ʙʨʦʿʠʣʘ. 

¶ ɸʨʭʠʚʩʢʘ ʩʪʘˁʘ ʦʙʨʘʯʫʥʩʢʠʭ ʨʝʛʠʩʪʘʨʘ. 

¶ ʊʨʝʥʫʪʥʦ ʩʪʘˁʝ ʙʠʩʪʘʙʠʣʥʝ ʩʢʣʦʧʢʝ. 

¶ ɺʝʨʟʠʿʘ ʩʦʬʪʚʝʨʘ ʙʨʦʿʠʣʘ 

¶ ʌʘʙʨʠʯʢʠ ʙʨʦʿ ʠ ʪʠʧ ʙʨʦʿʠʣʘ 

 

ʌʫʥʢʮʠʿʘ ʦʯʠʪʘʚʘˁʘ ʫ ʢʦʥʮʝʥʪʨʘʪʦʨʫ ʿʝ ʪʘʢʦ ʨʝʘʣʠʟʦʚʘʥʘ ʜʘ ʦʤʦʛʫ˂ʘʚʘ ʩʚʝ 
ʢʦʤʙʠʥʘʮʠʿʝ ʦʯʠʪʘʚʘˁʘ (ʧʨʝʢʦ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʦʯʠʪʘʚʘˁʘ) ʢʦʿʝ 
ʩʫ ʛʦʨʝ ʥʘʚʝʜʝʥʝ ʠ ʢʦʿʝ ʠʤʘʿʫ ʩʤʠʩʣʘ. 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʠʤʘ ʜʦʚʦˀʥʦ ʤʝʤʦʨʠʿʩʢʦʛ ʧʨʦʩʪʦʨʘ (storage ï ʪʘʯʢʘ 1.1.9) ʪʘʢʦ ʜʘ 
ʬʫʥʢʮʠʿʘ ʤʝʤʦʨʠʩʘˁʘ (ʘʨʭʠʚʠʨʘˁʘ) ʧʦʜʘʪʘʢʘ ʥʘ ʧʦʫʟʜʘʥ ʥʘʯʠʥ ʯʫʚʘ ʩʚʝ ʦʯʠʪʘʥʝ 
ʧʦʜʘʪʢʝ ʥʘʿʤʘˁʝ 6 ʤʝʩʝʮʠ, ʩʝʤ ʦʙʨʘʯʫʥʩʢʠʭ ʧʦʜʘʪʘʢʘ ʢʦʿʝ ʤʦʨʘ ʜʘ ʯʫʚʘ ʥʘʿʤʘˁʝ 
12 ʤʝʩʝʮʠ. 

2.2.1.1 ʇʨʝʜʣʦʛ ʟʘ ɸʫʪʦʤʘʪʠʟʦʚʘʥʦ ʦʯʠʪʘʚʘˁʝ ʧʦ ʨʘʩʧʦʨʝʜʫ 

ʇʨʦʛʨʘʤʝ/ʨʘʩʧʦʨʝʜʝ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʦʚʘʿ ʪʠʧ ʦʯʠʪʘʚʘˁʘ ʜʝʣʠʤʦ ʥʘ: 

¶ ɼʥʝʚʥʝ 

¶ ʅʝʜʝˀʥʝ 

¶ ʄʝʩʝʯʥʝ 
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ʀʥʠʮʠʿʘʣʥʠ ʜʥʝʚʥʠ ʧʨʦʛʨʘʤ/ʨʘʩʧʦʨʝʜ ʦʯʠʪʘʚʘˁʘ ʪʨʦʬʘʟʥʠʭ ʙʨʦʿʠʣʘ (ʜʦʤʘ˂ʠʥʩʪʚʘ) 
ʯʠʪʘ ʩʣʝʜʝ˂ʝ: 

1. ʇʨʚʦ ʩʝ ʦʯʠʪʘʚʘ ʜʥʝʚʥʘ ʚʨʝʜʥʦʩʪ ʨʝʛʠʩʪʘʨʘ ʙʨʦʿʠʣʘ (ʚʨʝʜʥʦʩʪ ʦʜ 00:00) ʠ 
ʩʪʘʪʫʩʠ ʙʨʦʿʠʣʘ. 

2. ʂʘʜʘ ʩʝ ʟʘʚʨʰʠ ʦʯʠʪʘʚʘˁʝ ʠʟ ʪʘʯʢʝ 1. ʥʘ ʩʚʠʤ ʙʨʦʿʠʣʠʤʘ ʧʦʯʠˁʝ ʯʠʪʘˁʝ 
ʜʥʝʚʥʠʢʘ ʢʚʘʣʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

3. ʂʘʜʘ ʩʝ ʟʘʚʨʰʠ ʦʯʠʪʘʚʘˁʝ ʠʟ ʪʘʯʢʝ 2. ʥʘ ʩʚʠʤ ʙʨʦʿʠʣʠʤʘ ʧʦʯʠˁʝ ʯʠʪʘˁʝ 
ɼʥʝʚʥʠʢʘ ʜʦʛʘʹʘʿʘ. 

4. ʇʦ ʟʘʚʨʰʝʪʢʫ ʯʠʪʘˁʘ ɼʥʝʚʥʠʢʘ ʜʦʛʘʹʘʿʘ ʧʦʯʠˁʫ ʜʘ ʩʝ ʦʯʠʪʘʚʘʿʫ ʩʘʪʥʠ ʧʦʜʘʮʠ ʩʘ 
ʙʨʦʿʠʣʘ. 

5. ʏʠʪʘʿʫ ʩʝ ʧʨʦʬʠʣʠ ʦʧʪʝʨʝ˂ʝˁʘ ʩʘ ʙʨʦʿʠʣʘ. 

 

ʉʘ ʩʘʜʘʰˁʠʤ ʪʝʭʥʠʯʢʠʤ ʨʝʰʝˁʝʤ ʟʘ PLC ʢʦʤʫʥʠʢʘʮʠʿʫ ʪʝʰʢʦ ʿʝ ʦʯʝʢʠʚʘʪʠ ʜʘ ˂ʝ ʩʝ 
ʜʥʝʚʥʠ ʧʨʦʛʨʘʤ ʫ ʧʦʪʧʫʥʦʩʪʠ ʠʟʚʨʰʠʪʠ ʢʦʜ ʩʚʠʭ ʙʨʦʿʠʣʘ ʥʘ ʿʝʜʥʦʤ ʪʨʘʬʦ-ʨʝʦʥʫ. 
ɿʘʪʦ ʪʨʝʙʘ ʦʙʝʟʙʝʜʠʪʠ ʪʘʢʚʝ ʘʣʛʦʨʠʪʤʝ ʦʯʠʪʘʚʘˁʘ ʢʦʿʠ ˂ʝ ʦʙʝʟʙʝʜʠʪʠ ʜʘ ʪʘʯʢe 1, 2 
ʠ 3 ʜʥʝʚʥʦʛ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʦʯʠʪʘʚʘˁʘ ʙʫʜʫ 98% ʨʝʘʣʠʟʦʚʘʥʝ ʥʘ ʜʥʝʚʥʦʤ 
ʥʠʚʦʫ ʘ ʦʩʪʘʣʝ ʪʘʯʢʝ ʠʟ ʪʦʛ ʨʘʩʧʦʨʝʜʘ ʜʘ ʙʫʜʫ ʨʝʘʣʠʟʦʚʘʥʝ ʫ ʩʢʣʘʜʫ ʩʘ ʧʨʝʦʩʪʘʣʠʤ 
ʚʨʝʤʝʥʦʤ ʟʘ ʠʟʚʨʰʝˁʝ ʪʦʛ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʠ ʧʨʠʦʨʠʪʝʪʠʤʘ ʟʘ ʦʩʪʘʣʝ 
ʧʨʦʛʨʘʤʝ/ʨʘʩʧʦʨʝʜʝ.  

 

ʀʥʠʮʠʿʘʣʥʠ ʥʝʜʝˀʥʠ ʧʨʦʛʨʘʤ/ʨʘʩʧʦʨʝʜ ʦʯʠʪʘʚʘˁʘ ʪʨʦʬʘʟʥʠʭ ʙʨʦʿʠʣʘ 
(ʜʦʤʘ˂ʠʥʩʪʚʘ) ʯʠʪʘ ʩʣʝʜʝ˂ʝ: 

1. ʆʯʠʪʘʚʘˁʝ ʩʘʪʘ ʨʝʘʣʥʦʛ ʚʨʝʤʝʥʘ ʩʘ ʩʚʠʭ ʙʨʦʿʠʣʘ. 

 

ʀʥʠʮʠʿʘʣʥʠ ʤʝʩʝʯʥʠ ʧʨʦʛʨʘʤ/ʨʘʩʧʦʨʝʜ ʦʯʠʪʘʚʘˁʘ ʪʨʦʬʘʟʥʠʭ ʙʨʦʿʠʣʘ 
(ʜʦʤʘ˂ʠʥʩʪʚʘ) ʯʠʪʘ ʩʣʝʜʝ˂ʝ: 

1. ʆʯʠʪʘʚʘˁʝ ʤʝʩʝʯʥʠʭ ʦʙʨʘʯʫʥʩʢʠʭ ʧʦʜʘʪʘʢʘ ʩʘ ʩʚʠʭ ʙʨʦʿʠʣʘ. 

ʇʨʠʦʨʠʪʝʪ ʠʟʚʨʰʘʚʘˁʘ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʙʠ ʪʨʝʙʘʣʦ ʜʘ ʙʫʜʝ ʩʣʝʜʝ˂ʠ:  

ʋʢʦʣʠʢʦ ʿʝ ʜʘʪʫʤ ʥʘ ʩʘʪʫ ʨʝʘʣʥʦʛ ʚʨʝʤʝʥʘ ʫ ʨʘʩʧʦʥʫ ʦʜ 1-ʦʛ ʜʦ 3-ʝʛ ʫ ʤʝʩʝʮʫ, 
ʤʝʩʝʯʥʠ ʧʨʦʛʨʘʤ/ʨʘʩʧʦʨʝʜ ʦʯʠʪʘʚʘˁʘ ʠʤʘ ʘʧʩʦʣʫʪʥʠ ʧʨʠʦʨʠʪʝʪ ʠ ʦʥ ʩʝ ʠʟʚʨʰʘʚʘ 
ʩʚʝ ʜʦʢ ʩʝ ʥʝ ʢʦʤʧʣʝʪʠʨʘʿʫ ʤʝʩʝʯʥʠ ʦʙʨʘʯʫʥʩʢʠ ʧʦʜʘʮʠ ʟʘ ʩʚʘ ʙʨʦʿʠʣʘ ʠʣʠ ʩʝ ʥʝ 
ʩʪʝʢʥʫ ʜʨʫʛʠ ʫʩʣʦʚʠ ʟʘ ʧʨʝʢʠʜ ʧʨʦʛʨʘʤʘ. ʀʥʘʯʝ ʩʝ ʠʟʚʨʰʘʚʘ ʜʥʝʚʥʠ 
ʧʨʦʛʨʘʤ/ʨʘʩʧʦʨʝʜ ʦʯʠʪʘʚʘˁʘ. 

ʆʯʠʪʘʚʘˁʘ ʧʦ ʟʘʭʪʝʚʫ ʠʤʘʿʫ ʧʨʠʦʨʠʪʝʪ ʥʘʜ ʘʫʪʦʤʘʪʠʟʦʚʘʥʠʤ 
ʧʨʦʛʨʘʤʠʤʘ/ʨʘʩʧʦʨʝʜʠʤʘ  ʦʯʠʪʘʚʘˁʘ. 

2.2.2 ʌʫʥʢʮʠʿʘ ʫʧʨʘʚˀʘˁʘ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʠʤʘ ʨʝʘʣʠʟʦʚʘʥʫ ʬʫʥʢʮʠʿʫ ʫʧʨʘʚˀʘˁʘ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʢʦʿʘ ʿʝ 
ʟʘʜʫʞʝʥʘ ʟʘ ʠʟʤʝʥʫ ʧʘʨʘʤʝʪʘʨʘ ʙʨʦʿʠʣʘ, ʫʧʨʘʚˀʘˁʝ ʙʠʩʪʘʙʠʣʥʦʤ ʩʢʣʦʧʢʦʤ ʢʘʦ ʠ 
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ʠʟʤʝʥʫ ʩʦʬʪʚʝʨʘ ʙʨʦʿʠʣʘ. ʆʚʘ ʌʫʥʢʮʠʿʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʝʢʦ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ 
ʫʧʨʘʚˀʘˁʘ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ. ʈʘʟʣʠʢʫʿʝʤʦ: 

 

1. ʇʨʝʤʘ ʥʘʤʝʥʠ ʙʨʦʿʠʣʘ ʢʦʿʘ ʩʝ ʫʧʨʘʚˀʘʿʫ/ʧʘʨʘʤʝʪʨʠʟʫʿʫ: 

¶ ɹʨʦʿʠʣʘ ʟʘ ʫʢʫʧʥʦ ʤʝʨʝˁʝ ʫ ʊʉ 

¶ ɹʨʦʿʠʣʘ ʟʘ ʿʘʚʥʫ ʨʘʩʚʝʪʫ 

¶ ʂʦʥʪʨʦʣʥʘ ʙʨʦʿʠʣʘ 

¶ ɹʨʦʿʠʣʘ ʢʦʜ ʢʫʧʘʮʘ ï ɼʦʤʘ˂ʠʥʩʪʚʘ 

¶ ɹʨʦʿʠʣʘ ʢʦʜ ʢʫʧʘʮʘ ï ʋʛʦʚʦʨʥʠ ʢʫʧʮʠ 

 

2. ʇʨʝʤʘ ʚʨʩʪʠ/ʪʠʧʫ ʙʨʦʿʠʣʘ ʢʦʿʘ ʩʝ ʫʧʨʘʚˀʘʿʫ/ʧʘʨʘʤʝʪʨʠʟʫʿʫ: 

¶ ʄʦʥʦʬʘʟʥʘ 

¶ ʊʨʦʬʘʟʥʘ 

¶ ɼʠʨʝʢʪʥʝ ʤʝʨʥʝ ʛʨʫʧʝ 

¶ ʇʦʣʫʠʥʜʠʨʝʢʪʥʝ ʤʝʨʥʝ ʛʨʫʧʝ 

 

3. ʇʨʝʤʘ ʢʦʣʠʯʠʥʠ ʙʨʦʿʠʣʘ ʢʦʿʘ ʩʝ ʫʧʨʘʚˀʘʿʫ/ʧʘʨʘʤʝʪʨʠʟʫʿʫ ʠʤʘʤʦ: 

¶ ʋʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʘ ʧʦʿʝʜʠʥʘʯʥʦʛ ʙʨʦʿʠʣʘ 

¶ ʋʧʨʘʚˀʘˁʝ/ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʘ ʛʨʫʧʝ ʙʨʦʿʠʣʘ. 

 

ʇʨʝʤʘ ʫʯʝʩʪʘʥʦʩʪʠ, ʬʫʥʢʮʠʿʫ ʤʦʞʝʤʦ ʜʘ ʧʦʜʝʣʠʤʦ ʥʘ: 

¶ ʋʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʦʚʘˁʝ ʧʦ ʨʘʩʧʦʨʝʜʫ.  

¶ ʋʧʨʘʚˀʘˁʝ/ʧʘʨʘʤʝʪʨʠʟʦʚʘˁʝ ʧʦ ʟʘʭʪʝʚʫ. 

 

ʉʧʠʩʘʢ ʧʘʨʘʤʝʪʘʨʘ: 

¶ ʉʠʥʭʨʦʥʠʟʘʮʠʿʘ ʩʘʪʘ ʨʝʘʣʥʦʛ ʚʨʝʤʝʥʘ. 

¶ ʇʨʝʣʘʟʘʢ ʩʘ ʟʠʤʩʢʦʛ ʥʘ ʣʝʪˁʝ ʚʨʝʤʝ. 

¶ ʇʨʦʤʝʥʘ ʪʘʨʠʬʥʦʛ ʧʨʦʛʨʘʤʘ. 

¶ ʇʨʦʤʝʥʘ ʧʝʨʠʦʜʘ ʧʨʠʢʘʟʘ ʚʝʣʠʯʠʥʝ ʥʘ ʜʠʩʧʣʝʿʫ. 

¶ ʇʨʦʤʝʥʘ ʨʝʜʦʩʣʝʜʘ ʠ ʦʜʘʙʠʨ ʨʝʛʠʩʪʘʨʘ ʟʘ ʧʨʠʢʘʟ ʥʘ ʜʠʩʧʣʝʿʫ. 

¶ ʋʣʦʛʝ ʪʘʩʪʝʨʘ ï ʫʩʣʦʚʥʦ ʧʦʥʦʚʥʦ ʫʢˀʫʯʝˁʝ. 

¶ ʇʨʦʤʝʥʘ ʧʝʨʠʦʜʘ ʠʥʪʝʛʨʘʮʠʿʝ ʢʦʜ 15-ʤʠʥ ʩʥʘʛʝ. 

¶ ʅʘʧʦʥʩʢʠ ʧʨʘʛ ʟʘ  ʦʜʣʫʢʫ ʦ ʧʨʠʩʫʪʥʦʩʪʠ ʬʘʟʝ. 
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¶ ʇʨʦʤʝʥʘ ʣʠʤʠʪʘ ʤʘʢʩʠʤʘʣʥʝ ʩʥʘʛʝ. 

¶ ʇʨʦʤʝʥʘ ʧʦʟʠʮʠʿʝ ʙʠʩʪʘʙʠʣʥʝ ʩʢʣʦʧʢʝ. ɼʘˀʠʥʩʢʦ ʠʩʢˀʫʯʝˁʝ/ʫʢˀʫʯʝˁʝ 
ʢʫʧʮʘ. 

¶ ʂʦʥʪʨʦʣʘ ʫʧʨʘʚˀʠʚʦʛ ʠʟʣʘʟʘ. 

¶ ɸʫʪʦʤʘʪʩʢʦ ʠʣʠ ʫʩʣʦʚʥʦ ʧʦʥʦʚʥʦ ʫʢˀʫʯʝˁʝ. 

¶ ʂʘʟʥʝʥʦ ʚʨʝʤʝ. 

¶ ʇʨʦʤʝʥʘ ʨʝʛʠʩʪʘʨʘ ʫ ʦʢʚʠʨʠʤʘ ʧʨʦʬʠʣʘ. 

¶ ʇʨʦʤʝʥʘ ʧʝʨʠʦʜʘ ʟʘ ʧʨʦʬʠʣʝ. 

¶ ʅʘʧʦʥʩʢʠ ʧʨʘʛʦʚʠ ʚʝʟʘʥʠ ʟʘ ʢʚʘʣʠʪʝʪ  ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

¶ ʇʨʦʤʝʥʘ ʩʦʬʪʚʝʨʘ ʙʨʦʿʠʣʘ. 

¶ ʇʨʦʤʝʥʘ ʢʨʝʜʠʪʘ ʢʦʜ Pre-Paid ʙʨʦʿʠʣʘ 

¶ ʉʣʘˁʝ ʧʦʨʫʢʘ ʢʫʧʮʫ (HAN) 

 

ʌʫʥʢʮʠʿʘ ʫʧʨʘʚˀʘˁʘ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ˂ʝ ʧʦʩʣʝ ʩʚʘʢʝ ʩʚʦʿʝ ʘʢʮʠʿʝ ʛʝʥʝʨʠʩʘʪʠ 
ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʠʟʚʝʰʪʘʿ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʜʦʩʪʘʚˀʝʥ ɸʄʄ ʎʝʥʪʨʫ ʠ ʫ ʢʦʤʝ ˂ʝ ʙʠʪʠ 
ʧʨʦʮʝʥʘʪ ʫʩʧʝʰʥʦʩʪʠ ʟʘʜʘʪʝ ʘʢʮʠʿʝ ʠ ʩʧʠʩʘʢ ʙʨʦʿʠʣʘ ʦʜ ʢʦʿʠʭ ʥʠʿʝ ʩʪʠʛʣʘ ʧʦʪʚʨʜʘ 
ʠʟʚʨʰʝˁʘ ʫʧʨʘʚˀʘˁʘ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ. 

ʌʫʥʢʮʠʿʘ ʫʧʨʘʚˀʘˁʘ/ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʠʥʠʮʠʿʘʣʥʦ ʠʤʘ ʧʨʠʦʨʠʪʝʪ ʠʟʚʨʰʘʚʘˁʘ ʥʘʜ 
ʬʫʥʢʮʠʿʦʤ ʘʫʪʦʤʘʪʠʟʦʚʘʥʦʛ ʨʝʜʦʚʥʦʛ ʦʯʠʪʘʚʘˁʘ. ʆʜʨʝʹʠʚʘˁʝ ʧʨʠʦʨʠʪʝʪʘ ʿʝ 
ʧʦʪʧʫʥʦ ʢʦʥʬʠʛʫʨʘʙʠʣʥʦ. 

2.2.3 ʌʫʥʢʮʠʿʘ ʢʦʤʫʥʠʢʘʮʠʿʝ 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʿʝ ʫ ʢʦʤʫʥʠʢʘʮʠʦʥʦʤ ʩʤʠʩʣʫ ʨʝʘʣʠʟʦʚʘʥ ʢʘʦ ʫʨʝʹʘʿ ʢʦʿʠ ʢʦʤʫʥʠʮʠʨʘ ʩʘ 
ʥʘʿʤʘˁʝ ʜʚʝ ʩʪʨʘʥʝ; ʩʘ ʿʝʜʥʝ ʩʫ ʙʨʦʿʠʣʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʢʦʿʘ ʩʝ ʥʘʣʘʟʝ ʫ ʪʨʘʬʦ-
ʨʝʦʥʫ ʛʜʝ ʿʝ ʫʛʨʘʹʝʥ ʠ ʢʦʥʮʝʥʪʨʘʪʦʨ ʜʦʢ ʩʘ ʜʨʫʛʝ ʩʪʨʘʥʝ ʢʦʤʫʥʠʮʠʨʘ ʩʘ ɸʄʄ 
ʎʝʥʪʨʦʤ. ʆʙʘʚʝʟʥʦ ʿʝ ʜʘ ʚʝʟʘ ʧʨʝʢʦ ʦʙʘ ʢʦʤʫʥʠʢʘʮʠʦʥʘ ʧʫʪʘ ʙʫʜʝ ʜʚʦʩʤʝʨʥʘ.  

ʂʦʤʫʥʠʢʘʮʠʿʘ ʩʘ ʙʨʦʿʠʣʠʤʘ ʩʝ ʦʜʚʠʿʘ ʧʫʪʝʤ PLC (Power Line Carrier) ʢʦʤʫʥʠʢʘʮʠʿʝ. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʩʘ ɸʄʄ ʎʝʥʪʨʦʤ ʩʝ ʦʜʚʠʿʘ ʧʨʝʢʦ GPRS ʢʦʤʫʥʠʢʘʮʠʿʝ. 

2.2.3.1 ʂʦʤʫʥʠʢʘʮʠʿʘ ʩʘ ʙʨʦʿʠʣʠʤʘ 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʿʝ ʦʧʨʝʤˀʝʥ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ PLC ʤʦʜʝʤʦʤ ʢʦʿʠ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ 
ʢʦʤʫʥʠʢʘʮʠʿʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʠ ʙʨʦʿʠʣʘ. 

PLC ʤʦʜʝʤ ʥʘ ʢʦʥʮʝʥʪʨʘʪʦʨʫ ʟʘʜʦʚʦˀʘʚʘ ʦʧʰʪʝ ʟʘʭʪʝʚʝ ʠʟ ʪʘʯʢʝ 1. ʊʝʭʥʠʯʢʠʭ 
ʟʘʭʪʝʚʘ ʟʘ PLC ʤʦʜʝʤ ʢʘʦ ʠ ʧʦʩʝʙʥʝ ʟʘʭʪʝʚʝ ʠʟ ʪʘʯʢʝ 1.3. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʩʘ ʙʨʦʿʠʣʠʤʘ ʿʝ ʪʘʢʦ ʨʝʘʣʠʟʦʚʘʥʘ ʜʘ ʿʝ ʘʫʪʦʤʘʪʩʢʘ ʜʝʪʝʢʮʠʿʘ ʙʨʦʿʠʣʘ 
ʥʦʚʦʧʦʩʪʘʚˀʝʥʠʭ ʙʨʦʿʠʣʘ ʦʙʘʚʝʟʥʘ. ʇʦʜʨʘʟʫʤʝʚʘ ʩʝ ʜʘ ʥʠʢʘʢʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʥʝ 
ʪʨʝʙʘ ʦʙʝʟʙʝʜʠʪʠ ʢʦʥʮʝʥʪʨʘʪʦʨʫ ʜʘ ʙʠ ʙʠʦ ʫ ʩʪʘˁʫ ʜʘ ʦʜʨʘʜʠ ʧʨʦʮʝʜʫʨʫ ʜʝʪʝʢʮʠʿʝ 
ʙʨʦʿʠʣʘ. 
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ʌʫʥʢʮʠʿʘ ʢʦʤʫʥʠʢʘʮʠʿʝ ʩʘ ʙʨʦʿʠʣʠʤʘ ʤʦʨʘ ʜʘ ʧʦʜʨʞʘʚʘ ʧʦʪʧʫʥʦ ʘʫʪʦʤʘʪʩʢʠ 
ʤʝʭʘʥʠʟʘʤ ʨʝʧʝʪʠʮʠʿʝ ʠ ʠʟʥʘʣʘʞʝˁʝ ʦʧʪʠʤʘʣʥʦʛ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʧʫʪʘ, ʩʝʤ ʫ ʩʣʫʯʘʿʫ 
ʜʘ ʿʝ ʪʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʦʙʝʟʙʝʹʝʥʘ ʩʘʤʠʤ ʧʨʦʪʦʢʦʣʦʤ ʫ PLC ʤʦʜʝʤʫ. 

ʋʢʦʣʠʢʦ ʩʘʤ ʢʦʥʮʝʥʪʨʘʪʦʨ ʨʝʘʣʠʟʫʿʝ ʬʫʥʢʮʠʿʫ ʜʦʜʝˀʠʚʘˁʘ ʨʝʧʝʪʠʮʠʿʝ, ʦʥ ʫ ʩʚʦʿʦʿ 
ʤʝʤʦʨʠʿʠ ʧʘʤʪʠ ʢʦʤʫʥʠʢʘʮʠʦʥʫ ʨʫʪʫ (ʪʦʧʦʣʦʛʠʿʫ) ʢʘ ʩʚʘʢʦʤ ʙʨʦʿʠʣʫ ʫ ʩʚʦʿʦʿ ʤʨʝʞʠ ʠ 
ʥʘ ʟʘʭʪʝʚ ʪʝ ʠʥʬʦʨʤʘʮʠʿʝ ʜʦʩʪʘʚˀʘ ʣʦʢʘʣʥʦ ʠʣʠ ʜʘˀʠʥʩʢʠ. ʇʦʜʨʘʟʫʤʝʚʘ ʩʝ ʜʘ PLC 
ʪʝʭʥʦʣʦʛʠʿʘ ʤʦʨʘ ʜʘ ʧʦʜʨʞʘʚʘ ʨʘʜ ʩʘ ʨʠʧʠʪʝʨʠʤʘ. ʉʚʘʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʤʦʜʫʣ ʥʘ 
ʙʨʦʿʠʣʠʤʘ ʤʦʨʘ ʜʘ ʨʘʜʠ ʠ ʢʘʦ ʨʠʧʠʪʝʨ ʙʝʟ ʙʠʣʦ ʢʘʢʚʦʛ ʜʦʜʘʪʥʦʛ ʫʨʝʹʘʿʘ.  

ʌʫʥʢʮʠʿʘ ʢʦʤʫʥʠʢʘʮʠʿʝ ʤʦʨʘ ʜʘ ʧʨʫʞʠ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʢʚʘʣʠʪʝʪʫ ʣʠʥʠʿʝ ʢʘʦ ʰʪʦ ʩʫ 
ʦʜʥʦʩ ʩʠʛʥʘʣ/ʰʫʤ, ʩʣʘʙˀʝˁʝ ʠ ʩʪʘʪʠʩʪʠʢʘ ʛʫʙʠʪʢʘ ʧʦʜʘʪʘʢʘ.  

2.2.3.2 ʂʦʤʫʥʠʢʘʮʠʿʘ ʩʘ AMM ʎʝʥʪʨʦʤ 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʿʝ ʦʧʨʝʤˀʝʥ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ GPRS ʤʦʜʝʤoʤ (ʦʙʘʚʝʟʥʦ ʠʤʘ ʠ GSM 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʟʙʦʛ ʤʦʛʫ˂ʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʿʝ ʩʠʩʪʝʤʘ ʩʘ ʜʠʥʘʤʠʯʢʠʤ ʘʜʨʝʩʠʨʘˁʝʤ 
GPRS ʤʦʜʝʤʘ) ʢʦʿʠ ˂ʝ ʦʤʦʛʫ˂ʠʪʠ ʜʚʦʩʤʝʨʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʠ ɸʄʄ 
ʎʝʥʪʨʘ. 

GPRS ʤʦʜʝʤ ʟʘʜʦʚʦˀʘʚʘ ʪʝʭʥʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʟ ʊʝʭʥʠʯʢʠʭ ʟʘʭʪʝʚʘ ʟʘ GPRS 
ʤʦʜʝʤ. 

ʂʦʤʫʥʠʢʘʮʠʿʘ ʩʘ ɸʄʄ ʎʝʥʪʨʦʤ ʩʝ ʠʥʠʮʠʨʘ ʥʘ ʥʝʢʦʣʠʢʦ ʥʘʯʠʥʘ: 

¶ ʇʦ ʨʘʩʧʦʨʝʜʫ ʘʫʪʦʤʘʪʩʢʦʛ ʿʘʚˀʘˁʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʦ ʚʘʥʨʝʜʥʦʤ ʟʘʭʪʝʚʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʦ ʟʘʭʪʝʚʫ ʠʟ ɸʄʄ ʎʝʥʪʨʘ. 

 

ʈʘʩʧʦʨʝʜ ʘʫʪʦʤʘʪʩʢʦʛ ʿʘʚˀʘˁʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ɸʄʄ ʎʝʥʪʨʫ ʿʝ ʧʦʪʧʫʥʦ 
ʢʦʥʬʠʛʫʨʘʙʠʣʘʥ, ʧʦ ʧʠʪʘˁʫ ʙʨʦʿʘ ʿʘʚˀʘˁʘ ʫ ʪʦʢʫ ʜʘʥʘ ʠ ʜʝʬʠʥʠʩʘˁʘ ʚʨʝʤʝʥʘ 
ʿʘʚˀʘˁʘ. 

2.2.4 ʌʫʥʢʮʠʿʘ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ 

ʉʦʬʪʚʝʨ ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʧʦʨʝʜ ʦʯʠʪʘʚʘˁʘ ʠ ʩʣʘˁʘ ʧʦʜʘʪʘʢʘ ʧʨʝʤʘ ɸʄʄ ʎʝʥʪʨʫ ʢʘʦ 
ʧʨʠʤʘʨʥʠʭ ʬʫʥʢʮʠʿʘ, ʠ ʩʘʤ ʨʘʜʠ ʜʝʣʠʤʠʯʥʫ ʦʙʨʘʜʫ ʧʨʠʢʫʧˀʝʥʠʭ ʧʦʜʘʪʘʢʘ. ʅʘ ʦʚʘʿ 
ʥʘʯʠʥ ʙʠ ʩʝ ʫʚʝʣʘ ʜʠʩʪʨʠʙʫʠʨʘʥʘ ʦʙʨʘʜʘ ʧʦʜʘʪʘʢʘ ʠ ʜʝʣʠʤʠʯʥʦ ʩʤʘˁʠʣʠ ʧʨʠʪʠʩʮʠ 
ʥʘ ʧʨʝʥʦʩʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʧʫʪ ʜʦ ɸʄʄ ʎʝʥʪʨʘ, ʢʘʦ ʠ ʥʘ ʩʝʨʚʝʨʝ ɸʄʄ ʎʝʥʪʨʘ. 

ʂʦʥʮʝʥʪʨʘʪʦʨ ˂ʝ ʠʟʚʨʰʘʚʘʪʠ ʠʥʠʮʠʿʘʣʥʫ ʦʙʨʘʜʫ ʧʦʜʘʪʘʢʘ ʢʦʿʝ ʿʝ ʧʨʠʢʫʧʠʦ ʜʦ ʪʦʛ 
ʪʨʝʥʫʪʢʘ ʥʘ ʪʘʢʘʚ ʥʘʯʠʥ ʜʘ ʥʝ ʫʛʨʦʞʘʚʘ ʠʟʚʨʰʘʚʘˁʝ ʦʯʠʪʘʚʘˁʘ, ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʠ 
ʧʨʝʜʘʿʝ ʧʦʜʘʪʘʢʘ. 

ʌʫʥʢʮʠʿʘ ʦʙʨʘʜʝ ʧʦʜʘʪʘʢʘ ˂ʝ ʜʘ ʦʙʨʘʹʫʿʝ ʘʣʘʨʤʝ ʠ ʩʪʘʪʫʩʝ ʙʨʦʿʠʣʘ, ʜʥʝʚʥʠʢ 
ʢʚʘʣʠʪʝʪʘ ʠʩʧʦʨʫʢʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠ ʜʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ ʠ ʜʘ ʧʦ ʧʨʦʥʘʣʘʞʝˁʫ 
ʦʜʛʦʚʘʨʫʿʫ˂ʠʭ ʘʣʘʨʤʘ, ʩʪʘʪʫʩʘ ʠ ʜʦʛʘʹʘʿʘ, ʩʘʯʠʥʠ ʠʟʚʝʰʪʘʿ ʢʦʿʠ ˂ʝ ʙʠʪʠ ʧʦ 
ʚʘʥʨʝʜʥʦʤ ʟʘʭʪʝʚʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʜʦʩʪʘʚˀʝʥ ɸʄʄ ʎʝʥʪʨʫ. 

ʄʠʥʠʤʘʣʥʦ ʰʪʦ ʙʠ ʪʘʢʚʘ ʬʫʥʢʮʠʿʘ ʪʨʘʞʠʣʘ ʩʫ ʜʦʛʘʹʘʿʠ ʠ ʘʣʘʨʤʠ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ 
ʥʘʨʫʰʘʚʘˁʝ ʠʥʪʝʛʨʠʪʝʪʘ ʙʨʦʿʠʣʘ (ʥʧʨ. ʦʪʚʘʨʘˁʝ ʧʦʢʣʦʧʮʘ ʧʨʠʢˀʫʯʥʠʮʝ) ʢʘʦ ʠ 
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ʧʦʢʫʰʘʿ ʠʣʠ ʥʘʨʫʰʘʚʘˁʘ ʠʥʪʝʛʨʠʪʝʪʘ ʧʦʜʘʪʘʢʘ ʫ ʩʘʤʦʤ ʙʨʦʿʠʣʫ (ʥʧʨ. ʧʦʢʫʰʘʿ 
ʨʝʧʨʦʛʨʘʤʠʨʘˁʘ ʙʨʦʿʠʣʘ ʠ ʩʣ...).  

ʆʚʘ ʬʫʥʢʮʠʿʘ ʙʠ ʪʘʢʦʹʝ ʚʨʰʠʣʘ ʠ ʘʥʘʣʠʟʫ ʥʘʧʦʥʩʢʠʭ ʧʨʠʣʠʢʘ ʥʘ ʩʘʤʠʤ ʙʨʦʿʠʣʠʤʘ 
ʿʝʨ ʧʦʩʪʦʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʟʘʧʠʩʠ ʫ ʨʝʛʠʩʪʘʨʫ ʢʚʘʣʠʪʝʪʘ ʠʩʧʦʨʫʢʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ 
ʢʦʿʠ ʙʝʣʝʞʝ ʧʘʜ ʥʘʧʦʥʘ ʠʩʧʦʜ ʜʦʛʦʚʦʨʝʥʠʭ ʧʨʘʛʦʚʘ ʥʘʧʦʥʘ ʠ ʧʨʝʢʠʜʝ ʥʘʧʘʿʘˁʘ. ʅʘ 
ʦʚʘʿ ʥʘʯʠʥ ʬʫʥʢʮʠʿʘ ʙʠ ʫʢʘʟʘʣʘ ʥʘ ʣʦʰʝ ʥʘʧʦʥʩʢʝ ʧʨʠʣʠʢʝ ʢʦʜ ʿʝʜʥʦʛ ʠʣʠ ʛʨʫʧʝ 
ʢʫʧʘʮʘ ʠ ʙʠʣʘ ʦʩʥʦʚ ʟʘ ʠʟʣʘʟʘʢ ʝʢʠʧʘ ʥʘ ʪʝʨʝʥ. 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʪʘʢʦʹʝ ʘʫʪʦʤʘʪʩʢʠ ʦʙʘʚʝʰʪʘʚʘ ɸʄʄ ʎʝʥʪʘʨ ʦ ʜʝʪʝʢʮʠʿʠ ʥʦʚʠʭ 
ʙʨʦʿʠʣʘ ʥʘ ʧʦʜʨʝʹʝʥʦʤ ʪʨʘʬʦ ʨʝʦʥʫ. 

2.2.5 ʌʫʥʢʮʠʿʘ ʟʘʰʪʠʪʝ ʧʦʜʘʪʘʢʘ ʠ ʧʨʠʩʪʫʧʘ 

ʇʨʠʩʪʫʧ ʧʦʜʘʮʠʤʘ ʠ ʬʫʥʢʮʠʿʘʤʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʤʦʨʘ ʙʠʪʠ ʟʘʰʪʠ˂ʝʥ ʤʝʭʘʥʠʟʤʠʤʘ 
ʘʫʪʝʥʪʠʬʠʢʘʮʠʿʝ ʠ ʘʫʪʦʨʠʟʘʮʠʿʝ. 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʪʨʝʙʘ ʜʘ ʠʤʘ ʤʦʛʫ˂ʥʦʩʪ ʢʨʝʠʨʘˁʘ ʣʦʛʦʚʘ ʦ ʧʨʠʩʪʫʧʫ, ʙʠʣʦ ʜʘ ʿʝ 
ʧʨʠʩʪʫʧ ʣʦʢʘʣʥʠ ʠʣʠ ʜʘˀʠʥʩʢʠ ʧʨʝʢʦ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʢʘʥʘʣʘ. 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʤʦʨʘ ʜʘ ʧʦʜʨʞʘʚʘ ʝʥʢʨʠʧʮʠʿʫ ʢʦʤʫʥʠʢʘʮʠʿʝ ʩʘ ʙʨʦʿʠʣʠʤʘ ʠ ʩʘ ɸʄʄ 
ʎʝʥʪʨʦʤ. 

2.2.6 ʌʫʥʢʮʠʿʘ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ 

ʌʫʥʢʮʠʿʘ ʘʜʤʠʥʠʩʪʨʘʮʠʿʝ ʩʝ ʤʦʞʝ ʦʙʘʚˀʘʪʠ ʣʦʢʘʣʥʦ ʠ ʜʘˀʠʥʩʢʠ. ʆʥʘ ʤʠʥʠʤʘʣʥʦ 
ʤʦʨʘ ʜʘ ʦʙʝʟʙʝʜʠ: 

¶ ʇʨʝʛʣʝʜ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʿʫ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʦʯʠʪʘʚʘˁʘ ʩʘ ɸʄʄ ʎʝʥʪʨʦʤ 
ʠʣʠ ʣʦʢʘʣʥʠʤ ʧʨʝʥʦʩʥʠʤ ʨʘʯʫʥʘʨʦʤ.  

¶ ʇʨʝʛʣʝʜ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʿʫ ʧʨʦʛʨʘʤʘ/ʨʘʩʧʦʨʝʜʘ ʫʧʨʘʚˀʘˁʘ/ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ 
ʩʘ ɸʄʄ ʎʝʥʪʨʦʤ ʠʣʠ ʣʦʢʘʣʥʠʤ ʧʨʝʥʦʩʥʠʤ ʨʘʯʫʥʘʨʦʤ. 

¶ ʇʨʝʛʣʝʜ ʠ ʠʟʤʝʥʫ ʧʨʠʦʨʠʪʝʪʘ ʠʟʚʨʰʘʚʘˁʘ ʧʨʦʛʨʘʤʘ/ ʨʘʩʧʦʨʝʜʘ. 

¶ ʉʠʥʭʨʦʥʠʟʘʮʠʿʫ ʩʘʪʘ ʨʝʘʣʥʦʛ ʚʨʝʤʝʥʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʝʛʣʝʜ ʢʦʤʫʥʠʢʘʮʠʦʥʝ PLC ʨʫʪʝ, ʘʢʦ ʥʠʿʝ ʠʤʧʣʝʤʝʥʪʠʨʘʥʘ ʢʨʦʟ ʩʘʤ PLC 
ʧʨʦʪʦʢʦʣ ʫ PLC ʤʦʜʝʤʠʤʘ. 

¶ ʇʨʝʛʣʝʜ ʠ ʠʟʤʝʥʫ ʧʘʨʘʤʝʪʘʨʘ ʚʨʝʤʝʥʘ ʠ ʫʯʝʩʪʘʥʦʩʪʠ ʿʘʚˀʘˁʘ 
ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʝʛʣʝʜ ʠ ʠʟʤʝʥʫ ʧʘʨʘʤʝʪʘʨʘ ʜʦʛʘʹʘʿʘ ʟʘ ʚʘʥʨʝʜʥʦ ʿʘʚˀʘˁʝ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʝʛʣʝʜ ʠ ʠʟʤʝʥʫ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʇʨʝʛʣʝʜ ʠ ʠʟʤʝʥʫ ʩʚʠʭ ʦʩʪʘʣʠʭ ʧʘʨʘʤʝʪʘʨʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

¶ ʀʟʤʝʥʫ ʫʧʨʘʚˀʘʯʢʦʛ ʩʦʬʪʚʝʨʘ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

 

ʂʦʥʮʝʥʪʨʘʪʦʨ ʤʦʨʘ ʜʘ ʫ ʩʚʦʿʦʿ ʤʝʤʦʨʠʿʠ ʯʫʚʘ ʧʦʜʘʪʢʝ (ʫ ʦʙʣʠʢʫ ʣʦʛ/ʣʦʛʦʚʘ) ʦ 
ʠʟʤʝʥʘʤʘ ʩʚʠʭ ʩʚʦʿʠʭ ʧʘʨʘʤʝʪʘʨʘ ʠ ʧʦʜʝʰʘʚʘˁʘ ʥʘʿʤʘˁʝ ʟʘ ʧʦʩʣʝʜˁʠʭ 6 ʤʝʩʝʮʠ. 
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1 ʆʉʅʆɺʅɽ ʊɽʍʅʀʏʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ GPRS ʄʆɼɽʄɸ 

1.1 GPRS MOBILE STATION CLASS: B 

1.2 GPRS MULTI-SLOT CLASS: 10 

1.3 Quad Band GSM/GPRS: 850/900/1800/1900 MHz 

1.4 Oʇɽʈɸʊʀɺʅʀ ʊɽʄʇɽʈɸʊʋʈʅʀ ʆʇʉɽɻ: ʦʜ -25 C ʜʦ +55 C 

1.5 ʇʈʀʂɲʋʏɸʂ ɿɸ ʉʇʆɲʅʋ ɸʅʊɽʅʋ: ɼɸ (ʥʧʨ. SMA) 

1.6 ʇʆʃʆɾɸɱ ɼʈɾɸʏɸ SIM ʂɸʈʊʀʎɽ: ʉʘ ʩʧʦˀʥʝ ʩʪʨʘʥʝ ʤʦʜʝʤʘ. 

2. ɿɸʍʊɽɺʀ ɿɸ GPRS ʄʆɼɽʄ 

2.1 ʆʇʐʊʀ ɿɸʍʊɽɺʀ ɿɸ GPRS ʄʆɼɽʄ 

GPRS ʤʦʜʝʤ ʦʙʘʚʝʟʥʦ ʠʤʘ ʠ GSM ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʟʙʦʛ ʤʦʛʫ˂ʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʿʝ 
ʩʠʩʪʝʤʘ ʩʘ ʜʠʥʘʤʠʯʢʠʤ ʘʜʨʝʩʠʨʘˁʝʤ GPRS ʤʦʜʝʤʘ. 

GPRS ʤʦʜʝʤ ʚʨʰʠ ʫʩʧʦʩʪʘʚʫ ʚʝʟʝ ʠʟʤʝʹʫ ʢʦʥʮʝʥʪʨʘʪʦʨʘ/ʙʨʦʿʠʣʘ ʥʘ ʢʦʿʝ ʿʝ 
ʧʨʠʢˀʫʯʝʥ ʢʘʦ ʝʢʩʪʝʨʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʤʦʜʫʣ, ʠ ɸʄʄ ʎʝʥʪʨʘ. 

GPRS ʤʦʜʝʤ ʠʤʘ ʫʛʨʘʹʝʥʫ ʟʘʰʪʠʪʫ ʦʜ ʧʦʟʠʚʘ ʩʘ ʥʝʞʝˀʝʥʦʛ ʙʨʦʿʘ. ɹʨʦʿʝʚʠ ʩʘ ʢʦʿʠʤʘ 
ʿʝ ʜʦʟʚʦˀʝʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʫ ʫʧʠʩʘʥʠ ʢʘʦ ʧʘʨʘʤʝʪʘʨ ʫ ʤʦʜʝʤ. ʄʦʜʝʤ ʤʦʨʘ ʜʘ ʠʤʘ 
ʤʝʩʪʘ ʟʘ ʥʘʿʤʘˁʝ 5 ʙʨʦʿʝʚʘ. ʄʦʨʘ ʙʠʪʠ ʦʤʦʛʫ˂ʝʥʦ (ʜʘˀʠʥʩʢʠ ʠ ʣʦʢʘʣʥʦ) ʜʘ ʩʝ ʦʚʘ 
ʟʘʰʪʠʪʘ ʤʦʞʝ ʠʩʢˀʫʯʠʪʠ ʢʘʦ ʠ ʠʟʤʝʥʘ ʣʠʩʪʝ ʜʦʟʚʦˀʝʥʠʭ ʙʨʦʿʝʚʘ. 

GPRS ʤʦʜʝʤ ʿʝ ʢʦʥʩʪʨʫʠʩʘʥ ʠ ʠʟʚʝʜʝʥ ʪʘʢʦ ʜʘ ʟʘʜʦʚʦˀʘʚʘ ʦʪʧʦʨʥʦʩʪ ʥʘ ʧʨʝʥʘʧʦʥʝ, 
ʢʘʦ ʠ ʥʘ ʥʝʧʨʘʚʠʣʥʦ ʚʝʟʠʚʘˁʝ ʙʨʦʿʠʣʘ ʥʘ ʤʨʝʞʫ, ʫ ʠʩʪʦʿ ʤʝʨʠ ʢʦʣʠʢʦ ʿʝ ʠ ʙʨʦʿʠʣʦ 
ʦʪʧʦʨʥʦ ʥʘ ʠʩʪʝ ʧʦʨʝʤʝ˂ʘʿʝ. 

GPRS ʤʦʜʝʤ ʥʝ ʩʤʝ ʣʦʛʠʯʢʠ ʜʘ ʟʘʚʠʩʠ ʦʜ ʬʘʙʨʠʯʢʦʛ ʙʨʦʿʘ ʙʨʦʿʠʣʘ, ʦʜʥʦʩʥʦ ʟʘʤʝʥʘ 
ʩʪʘʨʦʛ ʠ ʠʥʩʪʘʣʘʮʠʿʘ ʥʦʚʦʛ ʩʝ ʩʚʦʜʠ ʥʘ ʧʨʦʩʪʫ ʬʠʟʠʯʢʫ ʟʘʤʝʥʫ, ʜʦʢ ʩʦʬʪʚʝʨ ʫ 
ʢʦʥʮʝʥʪʨʘʪʦʨʫ / AMM ʎʝʥʪʨʫ ʩʧʨʦʚʦʜʠ ʣʦʛʠʯʢʫ ʟʘʤʝʥʫ. 

ʇʦʞʝˀʥʦ ʿʝ ʜʘ GPRS ʤʦʜʝʤ ʘʫʪʦʤʘʪʩʢʠ ʧʨʝʫʟʠʤʘ ʩʝʨʠʿʩʢʠ ʙʨʦʿ ʙʨʦʿʠʣʘ, ʠ ʜʘ ʩʝ ʧʦʜ 
ʠʩʪʠʤ ʜʘˀʝ ʧʨʠʿʘʚˀʫʿʝ ʫ ʩʠʩʪʝʤ. 

ʉʚʘʢʠ GPRS ʤʦʜʝʤ ʿʝ ʦʧʨʝʤˀʝʥ watchdog ʬʫʥʢʮʠʿʦʤ ʢʦʿʘ ʿʝ ʟʘʜʫʞʝʥʘ ʜʘ ʭʘʨʜʚʝʨʩʢʠ 
ʨʝʩʝʪʫʿʝ GPRS ʤʦʜʝʤ ʫʢʦʣʠʢʦ ʤʦʜʝʤ ʥʠʿʝ ʙʠʦ ʘʢʪʠʚʘʥ ʜʫʞʝ ʚʨʝʤʝ (ʦʚʦ ʚʨʝʤʝ ʿʝ 
ʧʘʨʘʤʝʪʘʨ). ʉʚʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫ ʤʦʜʝʤʫ ʫ ʪʨʝʥʫʪʢʫ 
ʨʝʩʝʪʘ ʦʩʪʘʿʫ ʩʘʯʫʚʘʥʠ. 
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2.1.1 ɼʆɼɸʊʅʀ ɿɸʍʊɽɺʀ GPRS ʄʆɼɽʄɸ ɿɸ ɹʈʆɱʀʃɸ 

ɻʘʙʘʨʠʪʠ ʠ ʢʦʥʝʢʪʦʨʠ GPRS ʤʦʜʝʤʘ ʩʫ ʪʘʢʚʠ ʜʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ˁʝʛʦʚʦ ʩʤʝʰʪʘˁʝ ʫ 
ʧʨʦʩʪʦʨ ʧʨʝʜʚʠʹʝʥ ʟʘ ʝʢʩʪʝʨʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʤʦʜʫʣ ʙʨʦʿʠʣʘ. ʆʚʘʿ ʧʨʦʩʪʦʨ ʤʦʞʝ ʜʘ 
ʙʫʜʝ ʧʨʝʜʚʠʹʝʥ ʠʣʠ ʠʩʧʦʜ ʧʦʢʣʦʧʮʘ ʧʨʠʢˀʫʯʥʠʮʝ ʠʣʠ ʠʩʧʦʜ ʧʦʩʝʙʥʦʛ ʧʦʢʣʦʧʮʘ, ʘʣʠ 
ʥʝ ʠ ʠʩʧʦʜ ʧʦʢʣʦʧʮʘ ʤʝʨʥʦʛ ʜʝʣʘ (ʟʘʤʝʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʤʦʜʫʣʘ ʩʝ ʚʨʰʠ ʙʝʟ 
ʥʘʨʫʰʘʚʘˁʘ ʜʨʞʘʚʥʝ ʧʣʦʤʙʝ). 

ʅʘʧʘʿʘˁʝ GPRS ʤʦʜʝʤʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʦ ʪʘʢʦ ʜʘ ʥʝ ʟʘʭʪʝʚʘ ʜʦʜʘʪʥʦ ʩʧʦˀʥʦ 
ʥʘʧʘʿʘˁʝ ʚʝ˂ ʤʦʨʘ ʜʘ ʢʦʨʠʩʪʠ ʥʘʧʦʥʝ ʩʘ ʧʨʠʢˀʫʯʥʠʮʝ ʙʨʦʿʠʣʘ ʪʘʢʦ ʜʘ ʧʦʢʨʠʚʘ ʮʝʦ 
ʥʘʧʦʥʩʢʠ ʦʧʩʝʛ ʨʘʜʘ ʤʝʨʥʠʭ ʫʨʝʹʘʿʘ ʥʘ ʢʦʿʝ ʩʝ ʧʨʠʢˀʫʯʫʿʝ, ʪʿ, ʦʜ 57V(AC) ʠ 100V(AC)  
ʟʘ ʠʥʜʠʨʝʢʪʥʝ ʤʝʨʥʝ ʛʨʫʧʝ, ʧʘ ʜʦ 230 V(AC) ʟʘ ʧʦʣʫʠʥʜʠʨʝʢʪʥʝ, ʜʠʨʝʢʪʥʝ ʤʝʨʥʝ 
ʛʨʫʧʝ, ʪʨʦʬʘʟʥʘ ʙʨʦʿʠʣʘ ʠ ʤʦʥʦʬʘʟʥʘ ʙʨʦʿʠʣʘ. ɿʙʦʛ ʫʥʠʬʠʢʘʮʠʿʝ, ʧʦʞʝˀʥʦ ʿʝ ʜʘ 
ʿʝʜʘʥ ʪʠʧ GPRS ʤʦʜʝʤʘ ʨʘʜʠ ʥʘ ʩʚʠʤ ʥʘʚʝʜʝʥʠʤ ʚʨʩʪʘʤʘ ʙʨʦʿʠʣʘ. 

GPRS ʤʦʜʝʤ ʫ ʢʦʤʫʥʠʢʘʮʠʿʠ ʩʘ ʙʨʦʿʠʣʦʤ ʠ ɸʄʄ ʎʝʥʪʨʦʤ ʢʦʨʠʩʪʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ 
ʧʨʦʪʦʢʦʣ ʜʝʬʠʥʠʩʘʥ ʧʨʝʤʘ ʩʪʘʥʜʘʨʜʫ DLMS/COSEM. 

GPRS ʤʦʜʝʤ ʩʝ ʥʘ ʝʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩ ʙʨʦʿʠʣʘ (RS-485) ʠ ʢʦʥʝʢʪʦʨ ʟʘ ʥʘʧʘʿʘˁʝ 
ʧʦʚʝʟʫʿʝ ʧʦ ñPLUG INò ʧʨʠʥʮʠʧʫ (ʢʦʥʝʢʪʦʨ ʥʘ ʢʦʥʝʢʪʦʨ). 

2.1.2 ɼʆɼɸʊʅʀ ɿɸʍʊɽɺʀ ɿɸ GPRS ʄʆɼɽʄ ɿɸ ʂʆʅʎɽʅʊʈɸʊʆʈ 

GPRS ʤʦʜʝʤ ʩʝ ʧʨʠʢˀʫʯʫʿʝ ʥʘ ʢʦʥʮʝʥʪʨʘʪʦʨ ʧʨʝʢʦ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʧʦʨʪʘ (RS-485), 
ʫʢʦʣʠʢʦ ʥʠʿʝ ʠʟʚʝʜʝʥ ʢʘʦ ʠʥʪʝʨʥʠ ʤʦʜʫʣ ʫ ʢʦʥʮʝʥʪʨʘʪʦʨʫ. ɿʘʤʝʥʘ ʪʦʛ ʠʥʪʝʨʥʦʛ 
ʤʦʜʫʣʘ ʤʦʨʘ ʙʠʪʠ ʤʦʛʫ˂ʘ ʙʝʟ ʟʘʤʝʥʝ ʩʘʤʦʛ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

ʅʘʧʘʿʘˁʝ GPRS ʤʦʜʝʤʘ ʤʦʞʝ ʙʠʪʠ ʠʟʚʝʜʝʥʦ ʠ ʢʘʦ ɸC: 230V/50Hz ʠ ʢʘʦ DC ʧʨʝʢʦ 
ʠʩʧʨʘʚˀʘʯʘ ʢʦʿʠ ʩʝ ʠʩʧʦʨʫʯʫʿʝ ʫʟ ʩʘʤ ʤʦʜʝʤ. 

ʋʟ ʦʚʘʿ GPRS ʤʦʜʝʤ ʩʝ ʦʙʘʚʝʟʥʦ ʠʩʧʦʨʫʯʫʿʝ ʠ ʘʥʪʝʥʘ ʩʘ ʧʨʦʜʫʞʥʠʤ ʢʘʙʝʣʦʤ ʦʜ 
ʥʘʿʤʘˁʝ 5 ʤ. 

2.2 ʆʏʀʊɸɺɸɳɽ ʀ ʇʈʆʄɽʅɸ ʂʆʅʌʀɻʋʈɸʎʀɱɽ GPRS ʄʆɼɽʄɸ 

ʅʘ ʦʩʥʦʚʫ ʟʘʭʪʝʚʘ ʢʦʨʠʩʥʠʢʘ ʠʟ ɸʄʄ ʎʝʥʪʨʘ, ʥʘ ʦʩʥʦʚʫ ʫʥʘʧʨʝʜ ʟʘʜʘʪʠʭ ʟʘʜʘʪʘʢʘ 
ʠʟ ɸʄʄ ʎʝʥʪʨʘ, ʠʣʠ ʣʦʢʘʣʥʦ ʧʨʝʢʦ ʧʨʝʥʦʩʥʦʛ ʨʘʯʫʥʘʨʘ ʤʦʛʫ˂ʝ ʿʝ ʦʯʠʪʘʪʠ ʠ 
ʠʟʚʨʰʠʪʠ ʧʨʦʤʝʥʫ ʢʦʥʬʠʛʫʨʘʮʠʿʝ GPRS ʤʦʜʝʤʘ. 

ʃʦʢʘʣʥʦ ʦʯʠʪʘʚʘˁʝ ʠ ʧʨʦʤʝʥʘ ʢʦʥʬʠʛʫʨʘʮʠʿʝ ʦʙʘʚˀʘ ʩʝ ʧʦʤʦ˂ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ 
ʩʦʬʪʚʝʨʩʢʦʛ ʘʣʘʪʘ. GPRS ʤʦʜʝʤʘ ʤʦʨʘ ʧʦʜʨʞʘʚʘʪʠ ʠ AT ʢʦʤʘʥʜʝ (GSM 07.07,07.05 
and enhanced AT commands) ʨʘʜʠ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʧʨʝʢʦ ʧʨʝʥʦʩʥʦʛ ʨʘʯʫʥʘʨʘ 
(GPRS ʤʦʜʝʤ ʫ ʪʘʢʚʦʿ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʠ ʥʠʿʝ ʧʨʠʢˀʫʯʝʥ ʥʘ ʙʨʦʿʠʣʦ, ʪʿ. 
ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʘ ʥʝ ʠʜʝ ʢʨʦʟ ʠʥʪʝʨʬʝʿʩʝ ʙʨʦʿʠʣʘ). 
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1. ʆʉʅʆɺʅɽ ʊɽʍʅʀʏʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ PLC ʄʆɼɽʄɸ 

1.1. PLC ʂʆʄʋʅʀʂɸʎʀʆʅʀ ʉʊɸʅɼɸʈɼʀ:  SRPS EN 61334-5-1 

SRPS EN 61334-4-32 

SRPS EN 61334-4-511 CIASE 

1.2. ʆʇʐʊʀ ɿɸʍʊɽɺʀ ɿɸ PLC ʂʆʄʋʅʀʂɸʎʀɱʋ: SRPS CENELEC EN 50065-1 

1.3. Oʇɽʈɸʊʀɺʅʀ ʊɽʄʇɽʈɸʊʋʈʅʀ ʆʇʉɽɻ: ʦʜ -25 C ʜʦ +55 C 

2. ɿɸʍʊɽɺʀ ɿɸ  PLC ʄʆɼɽʄ 

2.1 ʆʇʐʊʀ ɿɸʍʊɽɺʀ ɿɸ PLC ʄʆɼɽʄ 

PLC ʤʦʜʝʤ ʩʣʫʞʠ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʠʟʤʝʹʫ ʙʨʦʿʠʣʘ ʥʘ ʢʦʿʝ ʿʝ ʧʨʠʢˀʫʯʝʥ ʢʘʦ ʝʢʩʪʝʨʥʠ 
ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʤʦʜʫʣ ʠ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʫ ʊʉ ʭ/0.4 kV, ʢʦʿʠ ʿʝ ʪʘʢʦʹʝ ʦʧʨʝʤˀʝʥ 
ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ PLC ʤʦʜʝʤʦʤ.  

ʉʚʠ PLC ʤʦʜʝʤʠ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫ ʩʠʩʪʝʤʫ, ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʦʧʪʠʤʘʣʥʦ ʢʦʨʠʩʪʝ 
ʧʦʩʪʦʿʝ˂ʫ ʥʠʩʢʦʥʘʧʦʥʩʢʫ ʝʥʝʨʛʝʪʩʢʫ ʤʨʝʞʫ, ʥʘ ʥʘʯʠʥ ʜʘ ʦʙʝʟʙʝʹʫʿʫ ʪʨʘʞʝʥʝ 
ʧʝʨʬʦʤʘʥʩʝ ʢʦʤʫʥʠʢʘʮʠʿʝ. 

PLC ʤʦʜʝʤ ʿʝ ʢʦʥʩʪʨʫʠʩʘʥ ʠ ʠʟʚʝʜʝʥ ʪʘʢʦ ʜʘ ʟʘʜʦʚʦˀaʚʘ ʦʪʧʦʨʥʦʩʪ ʥʘ ʧʨʝʥʘʧʦʥʝ, 
ʢʘʦ ʠ ʥʘ ʥʝʧʨʘʚʠʣʥʦ ʚʝʟʠʚʘˁʝ ʙʨʦʿʠʣʘ ʥʘ ʤʨʝʞʫ, ʫ ʠʩʪʦʿ ʤʝʨʠ ʢʦʣʠʢʦ ʿʝ ʠ ʙʨʦʿʠʣʦ 
ʦʪʧʦʨʥʦ ʥʘ ʠʩʪʝ ʧʦʨʝʤʝ˂ʘʿʝ. 

PLC ʤʦʜʝʤ ʫ ʢʦʤʫʥʠʢʘʮʠʿʠ ʩʘ ʙʨʦʿʠʣʦʤ ʠ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʢʦʨʠʩʪʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ 
ʧʨʦʪʦʢʦʣ ʜʝʬʠʥʠʩʘʥ ʧʨʝʤʘ ʩʪʘʥʜʘʨʜʫ DLMS/COSEM. 

ʉʚʘʢʠ PLC ʤʦʜʝʤ ʿʝ ʦʧʨʝʤˀʝʥ watchdog ʬʫʥʢʮʠʿʦʤ ʢʦʿʘ ʿʝ ʟʘʜʫʞʝʥʘ ʜʘ ʭʘʨʜʚʝʨʩʢʠ 
ʨʝʩʝʪʫʿʝ PLC ʤʦʜʝʤ ʫʢʦʣʠʢʦ ʤʦʜʝʤ ʥʠʿʝ ʙʠʦ ʘʢʪʠʚʘʥ ʜʫʞʝ ʚʨʝʤʝ (ʦʚʦ ʚʨʝʤʝ ʿʝ 
ʧʘʨʘʤʝʪʘʨ). ʉʚʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʧʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫ ʤʦʜʝʤʫ ʫ ʪʨʝʥʫʪʢʫ 
ʨʝʩʝʪʘ ʦʩʪʘʿʫ ʩʘʯʫʚʘʥʠ. 

2.1.1. ʇʆʉɽɹʅʀ ɿɸʍʊɽɺʀ PLC ʄʆɼɽʄA ɿɸ ɹʈʆɱʀʃɸ 

ɻʘʙʘʨʠʪʠ ʠ ʢʦʥʝʢʪʦʨʠ PLC ʤʦʜʝʤʘ ʩʫ ʪʘʢʚʠ ʜʘ ʦʤʦʛʫ˂ʘʚʘʿʫ ˁʝʛʦʚʦ ʩʤʝʰʪʘˁʝ ʫ 
ʧʨʦʩʪʦʨ ʧʨʝʜʚʠʹʝʥ ʟʘ ʝʢʩʪʝʨʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʤʦʜʫʣ ʙʨʦʿʠʣʘ. ʆʚʘʿ ʧʨʦʩʪʦʨ ʤʦʞʝ ʜʘ 
ʙʫʜʝ ʧʨʝʜʚʠʹʝʥ ʠʣʠ ʠʩʧʦʜ ʧʦʢʣʦʧʮʘ ʧʨʠʢˀʫʯʥʠʮʝ ʠʣʠ ʠʩʧʦʜ ʧʦʩʝʙʥʦʛ ʧʦʢʣʦʧʮʘ, ʘʣʠ 
ʥʝ ʠ ʠʩʧʦʜ ʧʦʢʣʦʧʮʘ ʤʝʨʥʦʛ ʜʝʣʘ (ʟʘʤʝʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʤʦʜʫʣʘ ʩʝ ʚʨʰʠ ʙʝʟ 
ʥʘʨʫʰʘʚʘˁʘ ʜʨʞʘʚʥʝ ʧʣʦʤʙʝ). 

PLC ʤʦʜʝʤ ʩʝ ʥʘ ʝʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩ ʙʨʦʿʠʣʘ ʠ ʢʦʥʝʢʪʦʨ ʟʘ ʤʨʝʞʥʠ ʥʘʧʦʥ 
ʧʦʚʝʟʫʿʝ ʧʦ ñPLUG INò ʧʨʠʥʮʠʧʫ (ʢʦʥʝʢʪʦʨ ʥʘ ʢʦʥʝʢʪʦʨ), ʧʨʠ ʯʝʤʫ ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ 
ʙʨʦʿʠʣʘ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʤʦʜʫʣʘ ʥʝ ʧʨʝʤʘʰʫʿʝ ʤʘʢʩʠʤʘʣʥʦ ʜʦʟʚʦˀʝʥʫ ʧʦʪʨʦʰˁʫ 
ʪʦʛ ʪʠʧʘ ʙʨʦʿʠʣʘ. ʅʘʧʘʿʘˁʝ PLC ʤʦʜʝʤʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʦ ʪʘʢʦ ʜʘ ʥʝ ʟʘʭʪʝʚʘ ʜʦʜʘʪʥʦ 
ʩʧʦˀʥʦ ʥʘʧʘʿʘˁʝ. ɿʙʦʛ ʫʥʠʬʠʢʘʮʠʿʝ, ʧʦʞʝˀʥʦ ʿʝ ʜʘ ʿʝʜʘʥ ʪʠʧ PLC ʤʦʜʝʤʘ ʨʘʜʠ ʥʘ 
ʩʣʝʜʝ˂ʠʤ ʚʨʩʪʘʤʘ ʙʨʦʿʠʣʘ: ʤʦʥʦʬʘʟʥʘ, ʪʨʦʬʘʟʥʘ, ʜʠʨʝʢʪʥʝ ʤʝʨʥʝ ʛʨʫʧʝ ʠ 
ʧʦʣʫʠʥʜʠʨʝʢʪʥʝ ʤʝʨʥʝ ʛʨʫʧʝ. 
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PLC ʤʦʜʝʤ ʥʝ ʩʤʝ ʜʘ ʣʦʛʠʯʢʠ ʟʘʚʠʩʠ ʦʜ ʬʘʙʨʠʯʢʦʛ ʙʨʦʿʘ ʙʨʦʿʠʣʘ, ʦʜʥʦʩʥʦ ʟʘʤʝʥʘ 
ʩʪʘʨʦʛ ʠ ʠʥʩʪʘʣʘʮʠʿʘ ʥʦʚʦʛ ʩʝ ʩʚʦʜʠ ʥʘ ʧʨʦʩʪʫ ʬʠʟʠʯʢʫ ʟʘʤʝʥʫ, ʜʦʢ ʩʦʬʪʚʝʨ ʫ 
ʢʦʥʮʝʥʪʨʘʪʦʨʫ / AMM ʎʝʥʪʨʫ ʩʧʨʦʚʦʜʠ ʣʦʛʠʯʢʫ ʟʘʤʝʥʫ. 

ʇʦʞʝʥˀʦ ʿʝ ʜʘ PLC ʤʦʜʝʤ ʘʫʪʦʤʘʪʩʢʠ ʧʨʝʫʟʠʤʘ ʩʝʨʠʿʩʢʠ ʙʨʦʿ ʙʨʦʿʠʣʘ, ʠ ʜʘ ʩʝ ʧʦʜ 
ʠʩʪʠʤ ʜʘˀʝ ʧʨʠʿʘʚˀʫʿʝ ʫ ʩʠʩʪʝʤ. 

PLC ʤʦʜʝʤ ʿʝ ʚʝʟʘʥ ʥʘ ʙʨʦʿʠʣʦ ʧʨʝʢʦ ʝʣʝʢʪʨʠʯʥʦʛ ʠʥʪʝʨʬʝʿʩʘ ʥʘ ʙʨʦʿʠʣʫ (RS-485).  

2.1.2. ʇʆʉɽɹʅʀ ɿɸʍʊɽɺʀ PLC ʄʆɼɽʄA ɿɸ ʂʆʅʎɽʅʊʈɸʊʆʈ 

PLC ʤʦʜʝʤ ʟʘ ʢʦʥʮʝʥʪʨʘʪʦʨ ʤʦʨʘ ʙʠʪʠ ʧʦʪʧʫʥʦ ʪʨʦʬʘʟʘʥ. 

PLC ʤʦʜʝʤ ʟʘ ʢʦʥʮʝʥʪʨʘʪʦʨ ʤʦʞʝ ʙʠʪʠ ʝʢʩʪʝʨʥʠ ʠ ʠʥʪʝʨʥʠ. ʋ ʦʙʘ ʩʣʫʯʘʿʘ ˁʝʛʦʚʘ 
ʤʦʜʫʣʘʨʥʦʩʪ ʩʝ ʧʦʜʨʘʟʫʤʝʚʘ.  

ʋʢʦʣʠʢʦ ʿʝ PLC ʤʦʜʝʤ ʿʝ ʧʨʠʢˀʫʯʝʥ ʥʘ ʢʦʥʮʝʥʪʨʘʪʦʨ ʢʘʦ ʝʢʩʪʝʨʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ 
ʤʦʜʫʣ ʦʥ ʩʝ ʧʨʠʢˀʫʯʫʿʝ ʥʘ ʧʦʨʪ RS-485 ʥʘ ʢʦʥʮʝʥʪʨʘʪʦʨʫ. ʊʘʢʦʹʝ, ʤʦʨʘ ʜʘ ʠʤʘ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʢʦʥʝʢʪʦʨʝ ʟʘ ʜʠʨʝʢʪʥʦ ʧʨʠʢˀʫʯʝˁʝ ʩʚʝ ʪʨʠ ʬʘʟʝ ʥʘʧʦʥʘ (ʥʘʧʘʿʘˁʝ 
ʩʘʤʦʛ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʿʝ ʦʙʠʯʥʦ ʠʟʚʝʜʝʥʦ ʢʘʦ ʤʦʥʦʬʘʟʥʦ) ʢʘʢʦ ʙʠ ʩʝ PLC 
ʢʦʤʫʥʠʢʘʮʠʿʘ ʤʦʛʣʘ ʥʝʩʤʝʪʘʥʦ ʦʜʚʠʿʘʪʠ ʧʦ ʩʚʠʤ ʬʘʟʘʤʘ. 

PLC ʤʦʜʝʤ ʤʦʞʝ ʙʠʪʠ ʠ ʠʥʪʝʨʥʠ (ʪʿ. ʥʘʣʘʟʠʪʠ ʪʠ ʩʝ ʫʥʫʪʘʨ ʢʦʥʮʝʥʪʨʘʪʦʨʘ) ʠ ʪʘʢʚʝ ʿʝ 
ʠʟʚʝʜʙʝ ʜʘ ˁʝʛʦʚʘ ʟʘʤʝʥʘ ʤʦʨʘ ʙʠʪʠ ʦʙʝʟʙʝʹʝʥʘ ʙʝʟ ʧʨʦʤʝʥʝ ʩʘʤʦʛ ʢʦʥʮʝʥʪʨʘʪʦʨʘ. 

2.2 ʆʇʐʊʀ ɿɸʍʊɽɺʀ ɿɸ PLC ʂʆʄʋʅʀʂɸʎʀɱʋ 

PLC ʢʦʤʫʥʠʢʘʮʠʿʘ ʤʦʨʘ ʜʘ ʠʩʧʫʥʠ ʩʣʝʜʝ˂ʝ ʟʘʭʪʝʚʝ: 

1. PLC ʢʦʤʫʥʠʢʘʮʠʿʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʫ ʩʢʣʘʜʫ ʩʘ ʩʪʘʥʜʘʨʜʠʤʘ: SRPS EN 61334-5-1, 
SRPS EN 61334-4-32, SRPS EN 61334-4-511 CIASE ʠ ʩʪʘʥʜʘʨʜʦʤ SRPS 
CENELEC EN 50065-1. 

2. PLC ʢʦʤʫʥʠʢʘʮʠʿʘ ʥʘ ʘʧʣʠʢʘʪʠʚʥʦʤ ʥʠʚʦʫ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʧʨʝʤʘ ʩʪʘʥʜʘʨʜʫ 
DLMS/COSEM. 

3. ʉʚʠ PLC ʤʦʜʝʤʠ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫ ʩʠʩʪʝʤʫ ʢʦʨʠʩʪʝ ʟʘ ʢʦʤʫʥʠʢʘʮʠʿʫ ʩʚʝ ʪʨʠ ʬʘʟʝ, 
ʩʝʤ PLC ʤʦʜʝʤʘ ʢʦʿʠ ʩʫ ʧʨʠʢˀʫʯʝʥʠ ʥʘ ʤʦʥʦʬʘʟʥʘ ʙʨʦʿʠʣʘ.  

4. PLC ʪʝʭʥʦʣʦʛʠʿʘ ʤʦʨʘ ʜʘ ʧʦʜʨʞʘʚʘ ʘʜʨʝʩʠʨʘˁʝ ʥʘ ʬʠʟʠʯʢʦʤ ʥʠʚʦʫ (MAC) ʟʘ 
ʥʘʿʤʘˁʝ 3.000 ʙʨʦʿʠʣʘ ʢʦʿʘ ʩʫ ʧʨʠʢˀʫʯʝʥʘ ʥʘ ʿʝʜʘʥ ʢʦʥʮʝʥʪʨʘʪʦʨ. 

5. PLC ʪʝʭʥʦʣʦʛʠʿʘ ʤʦʨʘ ʜʘ ʧʦʜʨʞʘʚʘ unicast, multicast ʠ broadcast ʤʦʜ 
ʢʦʤʫʥʠʢʘʮʠʿʝ. Unicast ʿʝ ʧʦʜʨʘʟʫʤʝʚʘʥʠ ʤʦʜ ʟʘ ʥʦʨʤʘʣʥʫ ʢʦʤʫʥʠʢʘʮʠʿʫ, multicast 
ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʩʣʘˁʝ ʧʦʨʫʢʘ ʛʨʫʧʘʤʘ ʙʨʦʿʠʣʘ, ʜʦʢ broadcast ʤʦʞʝ ʜʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 
firmware update ʙʨʦʿʠʣʘ, ʘʫʪʦʤʘʪʩʢʫ ʜʝʪʝʢʮʠʿʫ ʙʨʦʿʠʣʘ ʠ ʩʣ. 

6. ɸʫʪʦʤʘʪʩʢʘ ʜʝʪʝʢʮʠʿʘ ʤʦʜʝʤʘ (ʙʨʦʿʠʣʘ) ʤʦʨʘ ʜʘ ʙʫʜʝ ʧʦʜʨʞʘʥʘ. ʇʦʜʨʘʟʫʤʝʚʘ ʩʝ 
ʜʘ ʥʠʢʘʢʚʝ ʠʥʬʦʨʤʘʮʠʿʝ ʥʝ ʪʨʝʙʘ ʦʙʝʟʙʝʜʠʪʠ ʢʦʥʮʝʥʪʨʘʪʦʨʫ ʜʘ ʙʠ ʙʠʦ ʫ ʩʪʘˁʫ 
ʜʘ ʦʜʨʘʜʠ ʧʨʦʮʝʜʫʨʫ ʜʝʪʝʢʮʠʿʝ ʙʨʦʿʠʣʘ. 

7. PLC ʪʝʭʥʦʣʦʛʠʿʘ ʤʦʨʘ ʜʘ ʧʦʜʨʞʘʚʘ ʨʘʜ ʩʘ ʨʠʧʠʪʝʨʠʤʘ. ʉʚʘʢʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ 
ʤʦʜʫʣ ʥʘ ʙʨʦʿʠʣʠʤʘ ʤʦʨʘ ʜʘ ʨʘʜʠ ʠ ʢʘʦ ʨʠʧʠʪʝʨ ʙʝʟ ʙʠʣʦ ʢʘʢʚʦʛ ʜʦʜʘʪʥʦʛ 
ʫʨʝʹʘʿʘ. ʄʝʭʘʥʠʟʘʤ ʨʝʧʝʪʠʮʠʿʝ ʠ ʠʟʥʘʣʘʞʝˁa ʦʧʪʠʤʘʣʥʦʛ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʧʫʪʘ 
ʤʦʨʘ ʜʘ ʙʫʜʝ ʘʫʪʦʤʘʪʠʟʦʚʘʥ. 
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8. ʇʨʠʣʘʛʦʹʘʚʘˁʝ ʧʨʦʤʝʥʘʤʘ ʪʦʧʦʣʦʛʠʿʝ ʤʦʨʘ ʜʘ ʙʫʜʝ ʧʦʜʨʞʘʥʦ. 
ɽʣʝʢʪʨʦʝʥʝʨʛʝʪʩʢʘ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʘ ʤʨʝʞʘ ʥʠʩʫ ʩʪʘʪʠʯʥʝ, ʪʝ ʧʨʦʪʦʢʦʣ ʠʣʠ 
ʩʠʩʪʝʤ ʤʦʨʘ ʜʘ ʦʙʝʟʙʝʜʠ ʬʫʥʢʮʠʿʫ ʨʫʪʠʨʘˁʘ ʢʦʿʘ ʩʝ ʧʨʠʣʘʛʦʹʘʚʘ ʧʨʦʤʝʥʘʤʘ 
ʤʨʝʞʝ. 

9. ʇʨʝʩʣʫʰʘʚʘˁʝ PLC ʩʠʛʥʘʣʘ ʦʜ ʜʨʫʛʠʭ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʥʝ ʪʨʝʙʘ ʜʘ ʦʥʝʤʦʛʫ˂ʠ 
ʢʦʤʫʥʠʢʘʮʠʿʫ. 
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1. ʊɽʍʅʀʏʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ɹʈʆɱʀʃɸ ɿɸ ɼʀʈɽʂʊʅʀ 
ʇʈʀʂɲʋʏɸʂ (ʄʆʅʆʌɸɿʅʆ ɹʈʆɱʀʃʆ ) 

1.1. ʆʇʐʊɽ ʊɽʍʅʀʏʂɽ ʂAʈAʂʊɽʈʀʉʊʀʂɽ  

1.1.1. ʅAʏʀʅ ʈAɼA ï ʂʆʅʉʊʈʋʂʎʀɱA: ɹʨʦʿʠʣʦ ʤʦʨʘ ʙʠʪʠ ʝʣʝʢʪʨʦʥʩʢʦ (ʩʪʘʪʠʯʢʦ) 
ʟʘ ʤʦʥʦʬʘʟʥʠ ʜʚʦʞʠʯʥʠ ʜʠʨʝʢʪʥʠ ʧʨʠʢˀʫʯʘʢ. 

1.1.2. ʅɸɿʅɸʏɽʅʀ (ʈɽʌɽʈɽʅʊʅʀ) ʅAʇʆʅ:  230 V (-20%, +15%). 

1.1.3. ʅɸɿʅɸʏɽʅA ʉʊʈʋɱA :      5 (Ó 60) ɸ 

1.1.4. ʅɸɿʅɸʏɽʅA ʌʈɽʂɺɽʅʎʀɱA:    50 Hz. 

1.1.5. ʉʆʇʉʊɺɽʅɸ ʇʆʊʈʆʐɳɸ ɹʈʆɱʀʃɸ 

ʉʦʧʩʪʚʝʥʘ ʩʨʝʜˁʘ ʩʥʘʛʘ ʥʘʧʦʥʩʢʦʛ ʢʦʣʘ ʙʨʦʿʠʣʘ ʧʨʠ ʨʝʬʝʨʝʥʪʥʦʤ ʥʘʧʦʥʫ, 
ʨʝʬʝʨʝʥʪʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 23 oC ʠ ʨʝʬʝʨʝʥʪʥʦʿ ʬʨʝʢʚʝʥʮʠʿʠ ʥʝ ʩʤʝ ʜʘ 
ʧʨʝʣʘʟʠ ʚʨʝʜʥʦʩʪ ʦʜ 5 W ʠ 25 VA (ʩʪʘʥʜʘʨʜ IEC 62053-61). 

ʉʦʧʩʪʚʝʥʘ ʧʦʪʨʦʰˁʘ ʩʪʨʫʿʥʦʛ ʢʦʣʘ ʙʨʦʿʠʣʘ ʧʨʠ ʦʩʥʦʚʥʦʿ ʩʪʨʫʿʠ, ʨʝʬʝʨʝʥʪʥʦʿ 
ʬʨʝʢʚʝʥʮʠʿʠ ʠ ʨʝʬʝʨʝʥʪʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 23 oC ʥʝ ʩʤʝ ʜʘ ʧʨʝʣʘʟʠ 
ʚʨʝʜʥʦʩʪ ʦʜ 4 VA. 

1.1.6. ʄʀʅʀʄɸʃʅɸ ʂʃAʉA ʊAʏʅʆʉʊʀ: 2 ï ʟʘ ʘʢʪʠʚʥʫ ʝʥʝʨʛʠʿʫ 

1.1.7. ʆʏɽʂʀɺɸʅʀ ɾʀɺʆʊʅʀ ɺɽʂ: ʤʠʥʠʤʘʣʥʦ 15 ʛʦʜʠʥʘ. 

1.1.8. ɼʀʄɽʅɿʀɱɽ (ʂʋɴʀʐʊɽ, ʇʈʀʂɲʋʏʅʀʎɸ ʀ ʇʆʂʃʆʇʎʀ)  

ɼʠʤʝʥʟʠʿʝ (ʛʣʘʚʥʝ ʤʝʨʝ) ʤʦʨʘʿʫ ʙʠʪʠ ʫʨʘʝ́ʥʝ ʧʨʝʤʘ ʩʣʠʮʠ 1.  

ʉʚʝ ʤʝʨʝ ʩʫ ʫ mm. 

 

 

 

 

 

b1 b2 C h1 h2 h3 h4 

105Ñ 1 Ò 135 Ò 140 Ò 155 Ò 171 Ò 240 Ó 60 
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ʉʣʠʢʘ 1 

1.1.9. ʇʈʀʂɲʋʏʅʀʎA 

ʇʨʠʢˀʫʯʥʠʮʘ ʩʝ ʠʟʚʦʜʠ ʢʘʦ ʜʝʤʦʥʪʘʞʥʘ. 

ʋ ʧʨʠʢˀʫʯʥʠʮʠ, ʚʦʜʦʚʠ ʙʨʦʿʠʣʘ ʟʘ ʜʠʨʝʢʪʘʥ ʧʨʠʢˀʫʯʘʢ ʩʝ ʩʧʘʿʘʿʫ ʩʪʝʟʘˀʢʘʤʘ ʩʘ 
ʙʘʢʘʨʥʦʤ ʩʪʨʫʿʥʦʤ ʠhʥʦʤ ʩʘ ʿʝʜʥʠʤ ʠʣʠ ʜʚʘ ʟʘʚʨʪˁʘ, ʠʣʠ ʯʘʫʨʘʩʪʠʤ ʩʪʝʟʘˀʢʘʤʘ 
ʧʨʝʤʘ ʩʪʘʥʜʘʨʜʫ SRPS EN 62052 ï 11.  

ʇʦʤʦ˂ʥʠ ʠ ʢʦʤʘʥʜʥʠ ʧʨʠʢˀʫʯʮʠ ʩʝ ʠʟʚʦʜʝ ʧʦ ʧʨʠʥʮʠʧʫ ñPLUG INò ʠʣʠ ʦʜʛʦʚʘʨʘʿʫʠ˂ʤ 
ʩʪʝʟʘˀʢʘʤʘ. 

ʇʨʠʢˀʫʯʥʠʮʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʪʘʢʘʚ ʥʘʯʠʥ ʜʘ ʩʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʝʣʠʤʠʥʠʰʝ 
ʤʦʛʫ˂ʥʦʩʪ ʧʨʦʢʣʠʟʘʚʘˁʘ ʥʘʚʦʿʘ, ʠʩʧʘʜʘˁʘ ʟʘʚʨʪˁʝʚʘ ʠʟ çʩʝʜʠʰʪʘè ʘ ʠʩʪʦʚʨʝʤʝʥʦ 
ʦʙʝʟʙʝʜʠ ʣʘʢʦ ʧʦʥʦʚʥʦ ʫʚʨʪʘˁʝ ʟʘʚʨʪˁʝʚʘ ʠ ʩʠʛʫʨʥʦ çʦʪʚʘʨʘˁʝè ʩʪʝʟʘˀʢʠ ʫ ʩʢʣʘʜʫ 
ʩʘ ʚʝʣʠʯʠʥʦʤ ʦʪʚʦʨʘ ʟʘ ʫʚʦʹʝˁʝ ʧʨʦʚʦʜʥʠʢʘ ʫ ʧʨʠʢˀʫʯʥʠʮʫ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʧʦʣʦʞʘʿ 
ʙʨʦʿʠʣʘ. 

ʉʚʘʢʠ ʟʘʚʨʪʘˁ ʩʪʝʟʘˀʢʝ ʤʦʨʘ ʙʠʪʠ ʪʘʢʚʠʭ ʜʠʤʝʥʟʠʿʘ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʭʦʜʘ ʜʘ 
ʧʦʪʧʫʥʦ ʧʦʫʟʜʘʥʦ ʧʨʠʯʚʨʩʪʠ ʧʨʦʚʦʜʥʠʢ ʠ ʦʙʝʟʙʝʜʠ ʧʦʫʟʜʘʥʫ ʠ ʩʠʛʫʨʥʫ ʤʝʭʘʥʠʯʢʫ ʠ 
ʝʣʝʢʪʨʠʯʥʫ ʚʝʟʫ ʩʪʨʫʿʥʝ ʰʠʥʝ ʩʘ ʧʨʦʚʦʜʥʠʢʦʤ, ʠ ʪʦ ʙʝʟ ʜʦʜʘʪʥʠʭ ʠʥʪʝʨʚʝʥʮʠʿʘ ʥʘ 
ʧʨʦʚʦʜʥʠʢʫ (ʩʘʚʠʿʘˁʝ, ʧʦʚʝ˂ʘˁʝ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ ʠ ʩʣ). 
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1.1.10. ɼʀʉʇʃɽɱ 

ɺʨʝʜʥʦʩʪʠ ʤʝʨʝʥʝ ʚʝʣʠʯʠʥʝ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʢʦʜʦʚʠ ʧʨʠʢʘʟʫʿʫ ʩʝ ʥʘ LC ʜʠʩʧʣʝʿʫ. 
ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʠʭ ʚʝʣʠʯʠʥʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʜʦʚʘ ʤʦʨʘ ʙʠʪʠ ʣʘʢʦ 
ʯʠʪˀʠʚ ʠ ʫ ʣʦʰʝ ʦʩʚʝʪˀʝʥʦʿ ʦʢʦʣʠʥʠ, ʢʘʦ ʠ ʧʨʠ ʜʠʨʝʢʪʥʦʤ ʦʩʚʝʪˀʝˁʫ. 

LC ʜʠʩʧʣʝʿ ʨʘʜʠ ʫ ʘʫʪʦʤʘʪʩʢʦʤ, ʤʘʥʫʘʣʥʦʤ ʠ ʘʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʢʘ ʨʝʞʠʤʫ ʧʨʠʢʘʟʘ. 
ʇʨʝʣʘʟ ʠʟʤʝʹʫ ʘʫʪʦʤʘʪʩʢʦʛ ʠ ʤʘʥʫʘʣʥʦʛ ʨʝʞʠʤʘ ʨʘʜʘ ʜʠʩʧʣʝʿʘ ʩʝ ʚʨʰʠ ʿʝʜʥʦʩʪʘʚʥʦ, 
ʥʘ ʧʨʠʤʝʨ, ʧʨʠʪʠʩʢʦʤ ʥʘ ʪʘʩʪʝʨ/ʪʘʩʪʝʨʝ. ʇʦʜʨʘʟʫʤʝʚʘʥʠ ʨʝʞʠʤ ʧʨʠʢʘʟʘ ʿʝ 
ʘʫʪʦʤʘʪʩʢʠ, ʫ ʢʦʿʠ ʩʝ ʜʠʩʧʣʝʿ ʚʨʘ˂ʘ ʠʟ ʤʘʥʫʘʣʥʦʛ ʥʘʢʦʥ ʦʜʨʝʹʝʥʦʛ ʧʝʨʠʦʜʘ 
ʤʠʨʦʚʘˁʘ (ʪʘʩʪʝʨʠ ʥʠʩʫ ʧʨʠʪʠʩʢʘʥʠ), ʢʦʿʠ ʿʝ ʧʨʦʛʨʘʤʘʙʠʣʘʥ. 

ʋ ʘʫʪʦʤʘʪʩʢʦʤ ʨʝʞʠʤʫ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʠʭ ʠ ʨʝʛʠʩʪʨʦʚʘʥʠʭ ʚʝʣʠʯʠʥʘ ʧʨʠʢʘʟʫʿʫ ʩʝ 
ʮʠʢʣʠʯʥʦ. ʇʝʨʠʦʜ ʧʨʠʢʘʟʘ ʧʦʿʝʜʠʥʝ ʚʝʣʠʯʠʥʝ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʧʨʦʛʨʘʤʘʙʠʣʘʥ ʫ 
ʛʨʘʥʠʮʘʤʘ ʦʜ 5 ʜʦ 20 sec. ɺʝʣʠʯʠʥʝ ʢʦʿʝ ʩʝ ʧʨʠʢʘʟʫʿʫ ʥʘ LC ʜʠʩʧʣʝʿʫ, ˁʠʭʦʚ 
ʨʝʜʦʩʣʝʜ ʠ ʙʨʦʿ ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ ʠʟʤʝʥˀʠʚʝ (ʧʨʦʛʨʘʤʘʙʠʣʥʝ). ʀʥʠʮʠʿʘʣʥʦ ʩʝ ʥʘ 
ʜʠʩʧʣʝʿʫ ʙʨʦʿʠʣʘ ʮʠʢʣʠʯʥʦ ʩʤʝˁʫʿʫ ʩʘʤʦ ʦʙʨʘʯʫʥʩʢʠ ʝʣʝʤʝʥʪʠ ʠ ʪʨʝʥʫʪʥʦ ʚʨʝʤʝ ʠ 
ʜʘʪʫʤ, ʫ ʧʝʨʠʦʜʫ ʦʜ 8 sec. 

ʋ ʤʘʥʫʘʣʥʦʤ ʨʝʞʠʤʫ ʧʨʠʢʘʟʘ (ʨʝʞʠʤʫ ʧʨʠʢʘʟʘ ʚʝʣʠʯʠʥʘ ʧʦ ʧʦʟʠʚʫ) ʪʨʝʙʘ ʜʘ ʩʝ 
ʦʤʦʛʫ˂ʠ ʧʨʠʩʪʫʧ ʤʝʥʠʿʫ ʟʘ ʧʨʠʢʘʟ ʩʪʘʥʜʘʨʜʥʠʭ ʧʦʜʘʪʘʢʘ (ʦʙʨʘʯʫʥʩʢʠ ʧʦʜʘʮʠ, 
ʪʨʝʥʫʪʥʘ ʩʥʘʛʘ, ʥʘʧʦʥ, ʩʪʨʫʿa ʠ ʜʨ). ɺʝʣʠʯʠʥʝ ʢʦʿʝ ʩʝ ʧʨʠʢʘʟʫʿʫ ʫ ʤʝʥʠʿʫ ʟʘ ʧʨʠʢʘʟ 
ʩʪʘʥʜʘʨʜʥʠʭ ʧʦʜʘʪʘʢʘ, ˁʠʭʦʚ ʨʝʜʦʩʣʝʜ ʠ ʙʨʦʿ ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ ʠʟʤʝʥˀʠʚʝ 
(ʧʨʦʛʨʘʤʘʙʠʣʥʝ) ʠ ʥʝʟʘʚʠʩʥʝ ʦʜ ʧʦʜʝʰʘʚʘˁʘ ʟʘ ʘʫʪʦʤʘʪʩʢʠ ʨʝʞʠʤ ʧʨʠʢʘʟʘ. 

ʈʝʞʠʤ ʨʘʜʘ ʜʠʩʧʣʝʿʘ ʫ ʘʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʮʠ ʿʝ ʨʝʘʣʠʟʦʚʘʥ ʪʘʢʦ ʜʘ ʩʝ ʚʠʟʫʝʣʥʦ 
ʚʝʨʠʬʠʢʫʿʝ ʠʩʧʨʘʚʥʦʩʪ ʧʨʠʢʘʟʘ ʩʠʤʙʦʣʘ ʠ ʢʘʨʘʢʪʝʨʘ ʥʘ ˁʝʤʫ (ʧʨʦʚʝʨʘ ʠʩʧʨʘʚʥʦʛ 
ʨʘʜʘ ʩʚʠʭ ʩʝʛʤʝʥʘʪʘ LC ʜʠʩʧʣʝʿʘ), ʢʘʦ ʠ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʠʿʘ ʙʨʦʿʠʣʘ. ʌʫʥʢʮʠʿʘ ʘʫʪʦ-
ʜʠʿʘʛʥʦʩʪʠʢʝ ʿʝ ʜʝʪʘˀʥʠʿʝ ʦʙʿʘʰˁʝʥʘ ʫ ʪʘʯʢʠ 2.6. 

Aʢʦ ʝʣʝʤʝʥʪʠ ʟʘ ʧʨʠʢʘʟʠʚʘˁʝ ʪʨʝʧ˂ʫ (ñʙʣʠʥʢʫʿʫò), ʦʚʦ ʩʝ ʚʨʰʠ ʩʘ ʫʯʝʩʪʘʥʦʰ˂ʫ ʦʜ 
ʦʢʦ 1 Hz. 

ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʠʭ ʚʝʣʠʯʠʥʘ ʦʙʫʭʚʘʪʘ ʥʘʿʤʘˁʝ 8 (ʦʩʘʤ) ʤʝʩʪʘ ʛʜʝ ʿʝ ʙʨʦʿ 
ʮʝʣʠʭ ʤʝʩʪʘ ʥʘʿʤʘˁʝ 6 (ʰʝʩʪ), ʘ ʙʨʦʿ ʜʝʮʠʤʘʣʥʠʭ ʤʝʩʪʘ ʥʘʿʤʘˁʝ 2 (ʜʚʘ).  

ʇʨʠʢʘʟ ʤʘʢʩʠʤʘʣʥʝ ʩʥʘʛʝ (ʤʘʢʩʠʛʨʘʬ) ʿʝ ʩʘ ʥʘʿʤʘˁʝ 8 (ʦʩʘʤ) ʤʝʩʪʘ, ʩ ʪʠʤ ʜʘ ʩʝ ʟʘ 
ʧʨʠʢʘʟ ʜʝʮʠʤʘʣʥʠʭ ʤʝʩʪʘ ʢʦʨʠʩʪʠ ʙʘʨ 2 (ʜʚʘ) ʤʝʩʪʘ, ʘ ʦʩʪʘʣʦ ʟʘ ʧʨʠʢʘʟ ʮʝʣʠʭ ʤʝʩʪʘ. 

ɿʘ ʧʨʠʢʘʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʜʦʚʘ ʧʨʝʜʚʠʹʝʥʦ ʿʝ 5 (ʧʝʪ) ʜʦ 7 (ʩʝʜʘʤ) ʤʝʩʪʘ. 

ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʠʭ ʚʝʣʠʯʠʥʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʜʦʚʘ ʧʦʪʨʝʙʥʦ ʿʝ ʿʘʩʥʦ 
ʨʘʟʜʚʦʿʠʪʠ ʿʝʜʥʦ ʦʜ ʜʨʫʛʦʛ. 

ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʢʦʜʦʚʠ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ SRPS EN 62056-61 (OBIS). 

 

ɺʠʩʠʥʝ ʮʠʬʘʨʘ ʟʘ ʧʨʠʢʘʟ ʚʝʣʠʯʠʥʘ ʠʟʥʦʩʝ ʥʘʿʤʘˁʝ: 

 

 - ʟʘ ʤʝʨʝʥʝ ʚʝʣʠʯʠʥʝ   7 mm 

 - ʟʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʢʦʜʦʚʝ  5 mm 
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        L  

ʋ ʩʣʫʯʘʿʫ ʜʝʪʝʢʮʠʿʝ ʧʦʛʨʝʰʥʦʛ ʩʤʝʨʘ ʪʦʢʘ ʝʥʝʨʛʠʿʝ, ʩʠʤʙʦʣ ʟʘ ʧʨʠʢʘʟ ʧʨʠʩʫʪʥʦʩʪʠ 
ʬʘʟʝ ʪʨʝʧ˂e ʩʘ ʫʯʝʩʪʘʥʦʰ˂ʫ ʦʜ ʦʢʦ 1 Hz. 

ʆʧhʪʠ ʠʟʛʣʝʜ ʜʠʩʧʣʝʿʘ ʩʘ ʨʘʩʧʦʨʝʜʦʤ ʧʨʠʢʘʟʘ ʿʝ ʢʘʦ ʥʘ ʩʣʠʮʠ 2 ʠ ʟʘʿʝʜʥʦ ʩʘ 
ʩʪʨʫʢʪʫʨʦʤ ʣʠʩʪʘˁʘ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ VDN ʧʨʝʧʦʨʫʢʘʤʘ. 

 

     ʇʦʜʨʫʯʿ ʝ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʠʭ ʚʝʣʠʯʠʥʘ 

     ʇʨʠʢʘʟʠʚʘʝˁ ʬʘʟe         ʇʨʠʢʘʟ ʿʝʜʠʥʠʮʘ 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʦʜʨʫʯʿ ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʜʦʚʘ                 ʇʦˀʝ ʢʫʨʩʦʨʘ 

ʉʣʠʢʘ 2 

ʇʨʠʩʪʫʧ ʦʙʨʘʯʫʥʩʢʠʤ ʝʣʝʤʝʥʪʠʤʘ ʟʘ ʧʨʝʪʭʦʜʥe ʤʝʩʝʮe ʿʝ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʚʨʣʦ 
ʿʝʜʥʦʩʪʘʚʘʥ ʥʘʯʠʥ (ʥʧʨ, ʧʨʠʪʠʩʢʦʤ ʥʘ ʪʘʩʪʝʨ ʫ ʪʨʘʿʘˁʫ ʦʜ 2 ʩʝʢʫʥʜʝ), ʧʨʠ ʯʝʤʫ ʩʫ 
ʚʨʝʜʥʦʩʪʠ ʛʨʫʧʠʩʘʥʝ ʧʦ ʦʙʨʘʯʫʥʩʢʦʤ ʧʝʨʠʦʜʫ, ʘ ʭʨʦʥʦʣʦʰʢʠ ʧʦʨʝʹʘʥʝ, ʧʦʯʝʚʰʠ ʦʜ 
ʧʦʩʣʝʜˁʝʛ ʦʙʨʘʯʫʥʩʢʦʛ ʧʝʨʠʦʜʘ ʢʘ ʧʨʝʪʭʦʜʥʠʤʘ. 

ʋ ʨʝʞʠʤʫ ʨʘʜʘ ʙʨʦʿʠʣʘ Ăʫʩʣʦʚʥʦ ʫʢˀʫʯʝˁʝ ʩʢʣʦʧʢʝñ, ʥʘ ʜʠʩʧʣʝʿʫ ʩʝ ʧʨʠʢʘʟʫʿʝ 
ʦʙʘʚʝʰʪʝˁʝ ʜʘ ʿʝ ʧʨʠʩʫʪʘʥ ʧʦʪʨʝʙʘʥ ʫʩʣʦʚ ʜʘ ʩʝ ʩʢʣʦʧʢʘ ʧʦʥʦʚʦ ʫʢˀʫʯʠ. 

ʋʢʦʣʠʢʦ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʬʫʥʢʮʠʿʘ ʣʠʤʠʪʘ ʩʥʘʛʝ (ʪʘʯʢʘ 2.3.3), ʫ ʩʣʫʯʘʿʫ ʧʨʝʢʦʨʘʯʝˁʘ 
ʣʠʤʠʪʘ ʥʘ ʜʠʩʧʣʝʿʫ ʩʝ ʧʦʿʘʚˀʫʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʘʚʝʰʪʝˁʝ. 

1.1.11. ʊɸʉʊɽʈʀ 

ɹʨʦʿʠʣʦ ʠʤʘ ʥʘʿʤʘˁʝ ʿʝʜʘʥ ʪʘʩʪʝʨ ʟʘ ʢʨʝʪʘˁʝ ʢʨʦʟ ʤʝʥʠʿʝ ʢʦʿʠ ʩʫ ʣʘʢʦ ʜʦʩʪʫʧʥʠ. 
ʊʘʩʪʝʨʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʬʫʥʢʮʠʿʝ ʣʠʩʪʘˁʘ ʧʦ ʤʝʥʠʿʫ, ʦʜʘʙʠʨʘ ʞʝˀʝʥʦʛ ʤʝʥʠʿʘ, 
ʧʦʚʨʘʪʢʘ ʥʘ ʧʨʝʪʭʦʜʥʠ ʥʠʚʦ ʤʝʥʠʿʘ, ʧʦʚʨʘʪʢʘ ʫ ʘʫʪʦʤʘʪʩʢʠ ʨʝʞʠʤ ʨʘʜʘ, ʢʘʦ ʠ 
ʧʦʥʦʚʥʦʛ ʫʢˀʫʯʝˁʘ ʠʥʪʝʨʥʝ ʩʢʣʦʧʢʝ ʫ ʨʝʞʠʤʫ ʨʘʜʘ ʙʨʦʿʠʣʘ Ăʫʩʣʦʚʥʦ ʫʢˀʫʯʝˁʝ 
ʩʢʣʦʧʢʝñ. 

1.1.12. ɹʈʆɱ ʊAʈʀʌA 

ɹʨʦʿʠʣʦ ʠʤʘ ʤʦʛʫʥ˂ʦʩʪ ʩʤʝʰʪʘˁʘ ʤʝʨʝʥʠʭ ʚʝʣʠʯʠʥʘ ʫ 4 (ʯʝʪʠʨʠ) ʪʘʨʠʬʥʘ ʨʝʛʠʩʪʨʘ. 
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1.1.13. ʀʄʇʋʃʉʅʀ (ʊɽʉʊ) ʀɿʃAɿʀ 

ɹʨʦʿʠʣʦ ʠʤʘ ʥʘʿʤʘˁʝ ʜʚʘ ʠʤʧʫʣʩʥʘ ʠʟʣʘʟʘ. ʆʙʘʚʝʟʥʦ ʿʝ ʜʘ ʿʝʜʘʥ ʙʫʜʝ ʦʧʪʠʯʢʠ (ʧʨʝʢʦ 
LE ʜʠʦʜʝ ʮʨʚʝʥʝ ʙʦʿʝ), ʘ ʜʨʫʛʠ ʝʣʝʢʪʨʠʯʥʠ, ʛʘʣʚʘʥʩʢʠ ʠʟʦʣʦʚʘʥ, ʧʘʩʠʚʘʥ ʠ ʠʟʚʝʜʝʥ 
ʥʘ ʦʜʛʦʚʘʨʘʿʫʝ˂ʤ ʧʨʠʢˀʫʯʢʫ ʧʨʠʢˀʫʯʥʠʮʝ. 

1.1.14. ʂAʈAʂʊɽʈʀʉʊʀʂɽ ʀʄʇʋʃʉʅʀʍ ʀɿʃɸɿɸ 

ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʤʧʫʣʩʥʠʭ ʠʟʣʘʟʘ ʙʨʦʿʠʣʘ ʩʫ ʨʝʘʣʠʟʦʚʘʥʝ ʫ ʩʢʣʘʜʫ ʩʘ ʩʪʘʥʜʘʨʜʦʤ 
SRPS EN 62053 ï 31 ʦʜʥʦʩʥʦ SRPS EN 62052 ï 11. 

1.1.15. ʂʆʅʉʊAʅʊA ɹʈʆɱʀʃA 

ʂʦʥʩʪʘʥʪʘ ʙʨʦʿʠʣʘ ʩʝ ʠʟʨʘʞʘʚʘ ʙʨʦʿʝʤ ʠʤʧʫʣʩʘ ʧʦ ʿʝʜʠʥʠʮʠ ʝʥʝʨʛʠʿʝ (imp/ kWh), ʠ 
ʠʟʥʦʩʠ: 

ɽʣʝʢʪʨʠʯʥʠ ï  500 imp/KWh 

ʆʧʪʠʯʢʠ   ï    1000 imp/KWh 

 

1.1.16. ʊɽʄʇɽʈAʊʋʈʅʀ ʆʇʉɽɻ ʀ ʂʃʀʄɸʊʉʂʀ ʋʉʃʆɺʀ 

ɹʨʦʿʠʣʦ ʬʫʥʢʮʠʦʥʠʰʝ ʫ ʩʪʘʥʜʘʨʜʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʦʧʩʝʛʫ ʟʘ ʢʣʠʤʘʪʩʢʦ ʧʦʜʨʫʯʿʝ ʫ 
ʢʦʤʝ ʩʝ ʥʘʣʘʟʝ ʢʫʧʮʠ ɱʇ ɽʇʉ. 

ʈʘʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ ʫ ʦʧʩʝʛʫ ʦʜ  ï 25 ʦC  ʜʦ + 55 oC. 

ɹʨʦʿʠʣʦ ʬʫʥʢʮʠʦʥʠʰʝ ʫ ʫʩʣʦʚʠʤʘ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʦʜ 95% ʫ ʧʝʨʠʦʜʫ ʦʜ 24 
ʩʘʪʘ. 

1.2. ʆʉʊɸʃɽ ʊɽʍʅʀʏʂɽ ʂAʈAʂʊɽʈʀʉʊʀʂɽ 

1.2.1. ʂʋɴʀʐʊɽ ɹʈʆɱʀʃɸ - ʄɸʊɽʈʀɱɸʃʀ, ʆɹʃʀʂ ʀ ʌʆʈʄɸ ʄɽʈʀʃɸ 

ʉʚʠ ʜʝʣʦʚʠ ʢʫ˂ʠʰʪʘ ʙʨʦʿʠʣʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʧʨʠʢˀʫʯʥʠʮʫ, ʤʦʨʘʿʫ ʙʠʪʠ ʥʘʧʨʘʚˀʝʥʠ 
ʦʜ ʤʘʪʝʨʠʿʘʣʘ ʦʪʧʦʨʥʦʛ ʥʘ ʤʝʭʘʥʠʯʢʝ ʫʪʠʮʘʿʝ, ʚʣʘʛʫ, ʋɺ ʟʨʘʯʝˁʝ ʠ ʩʘʤʦʛʘʩʠʚʠʭ 
ʦʩʦʙʠʥʘ ʫ ʩʢʣʘʜʫ ʩʘ ʟʘʭʪʝʚʠʤʘ ʥʘʚʝʜʝʥʠʤ ʩʪʘʥʜʘʨʜʦʤ SRPS EN 62052ï11. 

ɹʨʦʿʠʣʘ ʤʦʨʘʿʫ ʜʘ ʟʘʜʦʚʦˀʝ ʩʪʝʧʝʥ ʝʣʝʢʪʨʠʯʥʝ ʠʟʦʣʘʮʠʿʝ ʢʣʘʩʝ II (ʟʘʭʪʝʚʠ ʠʩʪʦ 
ʜʝʬʠʥʠʩʘʥʠ ʫ SRPS EN 62052 ï 11). 

ɹʨʦʿʠʣʘ ʪʨʝʙʘ ʜʘ ʧʨʠʣʠʢʦʤ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʢʣʘʜʠʰʪʝˁʘ ʢʦʨʠʩʪʝ ʧʨʦʩʪʦʨ ʫ ʥʘʿʙʦˀʦʿ 
ʤʝʨʠ ʢʘʦ ʠ ʜʘ ʩʝ ʤʦʛʫ ʩʣʘʛʘʪʠ ʫ ʢʦʤʧʘʢʪʥʫ ʮʝʣʠʥʫ. ʂʦʧʯʝ ʠ ʦʪʚʦʨʠ ʢʦʿʠ ʩʣʫʞʝ ʟʘ 
ʧʨʠʯʚʨh ʝ˂ˁʝ ʙʨʦʿʠʣʘ ʥʘ ʧʦʜʣʦʛʫ ʠʥʩʪʘʣʘʮʠʦʥʦʛ ʦʨʤʘʥʘ ʠʟʚʝʜʝʥʠ ʩʫ ʪʘʢʦ ʜʘ 
ʙʨʦʿʠʣʦ ʧʦ ʤʦʥʪʘʞʠ ʙʫʜʝ ʜʦʙʨʦ ʧʨʠʯʚʨh ʝ˂ʥʦ. ʈʘʩʧʦʨʝʜ ʩʚʠʭ ʦʪʚʦʨʘ ʤʦʨʘ ʜʘ 
ʦʤʦʛʫʠ˂ ʝʬʠʢʘʩʥʦ ʧʨʠʯʚʨh ʝ˂ˁʝ ʙʨʦʿʠʣʘ (ʣʘʢʘ ʜʦʩʪʫʧʥʦʩʪ ʥʘʚʨʪʢʘʤʘ ʠ ʟʘʚʨʪˁʠʤʘ). 

ʋ ʦʢʚʠʨʫ ʢʫ˂ʠʰʪʘ ʙʨʦʿʠʣʘ, ʤʦʨʘ ʜʘ ʧʦʩʪʦʿʠ ʧʨʦʩʪʦʨ ʟʘ ʫʛʨʘʜˁʫ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ 
ʤʦʜʫʣʘ (ʪʘʯʢʘ 2.2.1). ʊʘʿ ʧʨʦʩʪʦʨ ʥʝ ʩʤʝ ʙʠʪʠ ʜʠʤʝʥʟʠʿʘ ʤʘˁʠʭ ʦʜ 30x60x90 mm ʠ 
ʪʘʢʦ ʿʝ ʨʝʘʣʠʟʦʚʘʥ ʜʘ ʩʝ ʥʝ ʧʨʝʢʣʘʧʘ ʩʘ ʧʨʦʩʪʦʨʦʤ ʧʨʝʜʚʠʹʝʥʠʤ ʟʘ ʜʨʫʛʝ ʩʚʨʭʝ 
(ʦʞʠʯʝˁʝ ʙʨʦʿʠʣʘ, ʧʨʠʢˀʫʯʮʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʧʦʪʨʦʰˁʦʤ, ʢʦʥʪʨʦʣʫ ʪʘʨʠʬʝ ʠ ʩʣ.). 
ʆʚʘʿ ʧʨʦʩʪʦʨ ʤʦʞʝ ʜʘ ʙʫʜʝ ʧʨʝʜʚʠʹʝʥ ʠʣʠ ʠʩʧʦʜ ʧʦʢʣʦʧʮʘ ʧʨʠʢˀʫʯʥʠʮʝ ʠʣʠ ʠʩʧʦʜ 
ʧʦʩʝʙʥʦʛ ʧʦʢʣʦʧʮʘ, ʘʣʠ ʥʝ ʠ ʠʩʧʦʜ ʧʦʢʣʦʧʮʘ ʤʝʨʥʦʛ ʜʝʣʘ (ʟʘʤʝʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ 
ʤʦʜʫʣʘ ʩʝ ʚʨʰʠ ʙʝʟ ʥʘʨʫʰʘʚʘˁʘ ʜʨʞʘʚʥʝ ʧʣʦʤʙʝ). ʋʢʫʧʥʝ ʜʠʤʝʥʟʠʿʝ (ʛʣʘʚʥʝ ʤʝʨʝ) 
ʙʨʦʿʠʣʘ ʩʘ ʫʛʨʘʹʝʥʠʤ ʢʦʤʫʥʠʢʘʮʠʦʥʠʤ ʤʦʜʫʣʦʤ ʤʦʨʘʿʫ ʙʠʪʠ ʫʨʘʹʝʥʝ ʧʨʝʤʘ 
DIN 43 857 (ʪʘʯʢʘ 1.1.8). 
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1.2.2. ʅɽʇʈAɺʀʃʅʆ ɺɽɿʀɺAɳɽ 

ʈʝʜʦʩʣʝʜ ʧʨʠʢˀʫʯʝˁʘ ʧʨʦʚʦʜʥʠʢʘ çʫʣʘʟ ï ʠʟʣʘʟè, ʢʘʦ ʠ ʫʢʨʰʪʘˁʝ ʬʘʟʥʦʛ ʠ ʥʫʣʪʦʛ 
ʧʨʦʚʦʜʥʠʢʘ ʥʝ ʫʪʠʯʝ ʥʘ ʪʘʯʥʦʩʪ ʠ ʠʩʧʨʘʚʥʦ ʤʝʨʝˁʝ. 

1.2.3. ɽʃɽʂʊʈʆʄAɻʅɽʊʅA ʂʆʄʇAʊʀɹʀʃʅʆʉʊ ʀ ʆʊʇʆʈʅʆʉʊ ʅɸ ɼʈʋɻɽ 
ʋʊʀʎɸɱɽ 

ɹʨʦʿʠʣʦ ʟʘʜʦʚʦˀʘʚʘ ʧʨʦʧʠʩʝ ʢʦʿʝ ʟʘʭʪʝʚʘ ʨʝʛʫʣʘʪʠʚʘ ʠʟ ʦʚʝ ʦʙʣʘʩʪʠ ʧʦ 
ʩʪʘʥʜʘʨʜʠʤʘ SRPS EN 62052 ï 11 ʠ SRPS EN 62053 ï 21. 

1.2.4. ʆɿʅɸʂɽ ʅɸ ɹʈʆɱʀʃʋ 

ʆʩʥʦʚʥʠ ʧʦʜʘʮʠ ʙʨʦʿʠʣʘ, ʜʘʪʠ ʫ ʩʣʝʜʝ˂ʦʿ ʪʘʙʝʣʠ (ʧʦʟʠʮʠʿʝ 1-11), ʩʫ ʫ ʧʦʪʧʫʥʦʩʪʠ 
ʦʟʥʘʯʝʥʠ ʥʘ ʙʨʦʿʠʣʫ ʧʨʝʤʘ ʩʪʘʥʜʘʨʜʫ SRPS EN 62052 ï 11. 

ʇʦʨʝʜ ʪʠʭ ʧʦʜʘʪʘʢʘ, ʥʘ ʙʨʦʿʠʣʫ ʩʝ ʥʘʣʘʟʝ ʠ ʩʣʝʜʝ˂ʠ ʧʦʜʘʮʠ ʠʟ ʪʘʙʝʣʝ (ʧʦʟʠʮʠʿʝ 12-
15). ʇʦʜʘʮʠ ʩʫ ʥʝʠʟʙʨʠʩʠʚʠ, ʠ ʥʘʣʘʟʝ ʩʝ ʥʘ ʧʨʝʜˁʦʿ ʩʪʨʘʥʠ ʙʨʦʿʠʣʘ. 

ʐʝʤʘ ʧʦʚʝʟʠʚʘˁʘ ʙʨʦʿʠʣʘ ʩʘ ʦʟʥʘʢʘʤʘ ʧʨʠʢˀʫʯʘʢʘ (ʧʦʟʠʮʠʿʘ 16 ʠʟ ʪʘʙʝʣʝ) ʩʝ ʤʦʞʝ 
ʥʘʣʘʟʠʪʠ ʠ ʥʘ ʥʝʢʦʤ ʦʜ ʧʦʢʣʦʧʘʮʘ. 

 

ʈ.ʙ. ɺʨʩʪʘ ʟʥʘʢʘ 

1. ʉʝʨʠʿʩʢʠ ʙʨʦʿ 

2. ʀʤʝ ʠʣʠ ʟʘʰʪʠʪʥʠ ʟʥʘʢ ʧʨʦʠʟʚʦʹʘʯʘ 

3. ʆʟʥʘʢʘ ʪʠʧʘ 

4. ʅʘʟʥʘʯʝʥʘ ʢʣʘʩʘ ʪʘʯʥʦʩʪʠ 

5. ɻʦʜʠʥʘ ʧʨʦʠʟʚʦʜˁʝ 

6. ʆʟʥʘʢʘ ʦʜʦʙʨʝˁʘ ʪʠʧʘ (ʩʣʫʞʙʝʥʘ ʦʟʥʘʢʘ ʥʘʜʣʝʞʥʦʛ ʦʨʛʘʥʘ) 

7. ʈʝʬʝʨʝʥʪʥʠ ʥʘʧʦʥ 

8. ʅʘʟʥʘʯʝʥʘ ʬʨʝʢʚʝʥʮʠʿʘ 

9. ʆʩʥʦʚʥʘ ʠ ʤʘʢʩʠʤʘʣʥʘ ʩʪʨʫʿʘ 

10. ʂʦʥʩʪʘʥʪʝ ʠʟʣʘʟʥʠʭ ʠʤʧʫʣʩʘ 

11. ʆʟʥʘʢʘ ʩʪʝʧʝʥʘ ʠʟʦʣʘʮʠʿʝ ʢʣʘʩʝ II 

12. ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʧʨʦʪʦʢʦʣ 

13. ʆʟʥʘʢʘ ʰʠʬʨʝ ʦʙʨʘʯʫʥʩʢʝ ʚʝʣʠʯʠʥʝ ʧʨʠʢʘʟʘʥʝ ʥʘ LC ʜʠʩʧʣʝʿʫ 

14. ʆʟʥʘʢʘ ʢʣʘʩʝ ʟʘʰʪʠʪʝ 

15. ʆʟʥʘʢʘ ʫ ʬʦʨʤʠ ʙʘʨ ï ʢʦʜʘ ʩʘ ʪʠʧʦʤ ʙʨʦʿʠʣʘ ʠ ʩʝʨʠʿʩʢʠʤ ʙʨʦʿʝʤ 
(ʆʟʥʘʢʘ ʪʠʧʘ ʫ ʬʦʨʤʠ ʙʘʨ ʢʦʜʘ ʤʦʨʘ ʙʠʪʠ ʠʩʪʘ ʢʘʦ ʠ ʦʟʥʘʢʘ ʪʠʧʘ ʧʦʜ 
ʨ.ʙʨ. 3 ʦʚʝ ʪʘʙʝʣʝ, ʩʝʨʠʿʩʢʠ ʙʨʦʿ ʫ ʬʦʨʤʠ ʙʘʨ ʢʦʜʘ ʤʦʨʘ ʙʠʪʠ ʠʩʪʠ 
ʢʘʦ ʧʦʜ ʨ.ʙʨ. 1. ʦʚʝ ʪʘʙʝʣʝ) 

16. ʐʝʤʘ ʧʦʚʝʟʠʚʘˁʘ ʩʘ ʦʟʥʘʢʘʤʘ (ʙʨʦʿʝʚʠʤʘ) ʢʦʥʪʘʢʪʥʠʭ ʤʝʩʪʘ 
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1.2.5. ɿAʇʊʀɺɽʅʆʉʊ 

ɹʨʦʿʠʣʦ ʿʝ ʢʦʥʩʪʨʫʠʩʘʥʦ ʜʘ ʦʙʝʟʙʝʜʠ ʦʜʛʦʚʘʨʘʿʫʠ˂ ʥʠʚʦ ʟʘʪhʠʪʝ ʦʜ ʧʨʦʜʦʨʘ 
ʧʨʘhʠʥʝ ʠ ʚʣʘʛʝ. ʇʨʝʤʘ SRPS IEC 60529 ʙʨʦʿʠʣʘ ʩʝ ʠʟʨʘʫ́ʿʫ ʜʘ ʦʙʝʟʙʝʜʝ ʥʠʚʦ 
ʟʘhʪʠʪʝ ʥʘʿʤʘˁʝ IP 51. 

2. ʌʋʅʂʎʀɱɽ ɹʈʆɱʀʃA 

2.1. ʌʋʅʂʎʀɱɽ ʄɽʈɽɳɸ, ʈɽɻʀʉʊʈʆɺɸɳɸ ʀ ʇʈʀʂɸɿɸ 

2.1.1. AʂʊʀɺʅA ɽʅɽʈɻʀɱA 

ɹʨʦʿʠʣʦ ʤʝʨʠ, ʨʝʛʠʩʪʨʫʿʝ ʠ ʧʨʠʢʘʟʫʿʝ ʘʢʪʠʚʥʫ ʝʥʝʨʛʠʿʫ ʫ ʦʢʚʠʨʠʤʘ ʥʘʟʥʘʯʝʥʝ ʢʣʘʩʝ 
ʪʘʯʥʦʩʪʠ. 

ɹʨʦʿʠʣʦ ʤʝʨʠ ʫʢʫʧʥʫ ʘʢʪʠʚʥʫ ʝʥʝʨʛʠʿʫ (ʦʟʥʘʢʘ ʨʝʛʠʩʪʨʘ 15.8.ʭ ʫ ʩʢʣʘʜʫ ʩʘ SRPS EN 
62056-61 (OBIS)). 

ʇʨʠʢʘʟ ʦʚʠʭ ʚʝʣʠʯʠʥʘ ʥʘ ʜʠʩʧʣʝʿʫ ʿʝ ʧʨʦʛʨʘʤʘʙʠʣʘʥ, ʢʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʦʙʿʘʰˁʝʥʦ ʫ 
ʪʘʯʢʠ 1.1.10. 

2.1.2. ʄAʂʉʀʄAʃʅA ʉʅAɻA  

ɹʨʦʿʠʣo ʤʝʨʠ, ʨʝʛʠʩʪʨʫʿʝ ʠ ʧʨʠʢʘʟʫʿʝ, ʤʘʢʩʠʤʘʣʥʫ ʩʨʝʜˁʫ ʘʢʪʠʚʥʫ ʩʥʘʛʫ ʠ ʪʦ ʫ ʩʚʠʤ 
ʪʘʨʠʬʘʤʘ (ʦʟʥʘʢa ʨʝʛʠʩʪʨʘ 1.6.ʭ ʫ ʩʢʣʘʜʫ ʩʘ SRPS EN 62056-61 (OBIS)). ʇʝʨʠʦʜ 
ʠʥʪʝʛʨʘʮʠʿʝ ʩʥʘʛʝ ʿʝ ʠʥʠʮʠʿʘʣʥʦ 15 ʤʠʥʫʪʘ. ʆʚʘ ʚʨʝʜʥʦʩʪ ʿʝ ʧʨʦʛʨʘʤʘʙʠʣʥʘ ʩʘ 
ʩʣʝʜʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ: 1, 5, 15, 30 ʠ 60 ʤʠʥʫʪʘ, ʠ ʧʨʠʢʘʟ ʪʝ ʚʨʝʜʥʦʩʪʠ ʿʝ ʣʘʢʦ 
ʜʦʩʪʫʧʘʥ ʫ ʤʘʥʫʘʣʥʦʤ ʨʝʞʠʤʫ ʨʘʜʘ ʜʠʩʧʣʝʿʘ ʠ ʜʘˀʠʥʩʢʠ. ʈʫʯʥʠ ʨʝʩʝʪ ʤʘʢʩʠʛʨʘʬʘ 
ʥʠʿʝ ʤʦʛʫ˂. 

2.1.3. ʊʈɽʅʋʊʅɸ ɸʂʊʀɺʅɸ ʉʅɸɻɸ 

ɹʨʦʿʠʣʦ ʤʝʨʠ ʠ ʧʨʠʢʘʟʫʿʝ ʥʘ LC ʜʠʩʧʣʝʿʫ ʥʘ ʟʘʭʪʝʚ ʪʨʝʥʫʪʥʫ ʘʢʪʠʚʥʫ ʩʥʘʛʫ. 

2.1.4. ʄɽʈɽɳɽ ʅɸʇʆʅɸ 

ɹʨʦʿʠʣʦ ʤʝʨʠ ʠ ʧʨʠʢʘʟʫʿʝ ʥʘ ʟʘʭʪʝʚ ʝʬʝʢʪʠʚʥʫ ʚʨʝʜʥʦʩʪ ʥʘʧʦʥʘ. 

2.1.5. ʄɽʈɽɳɽ ʉʊʈʋɱɽ 

ɹʨʦʿʠʣʦ ʤʝʨʠ ʠ ʧʨʠʢʘʟʫʿʝ ʥʘ ʟʘʭʪʝʚ ʝʬʝʢʪʠʚʥʫ ʚʨʝʜʥʦʩʪ ʩʪʨʫʿʝ. 

2.1.6. ʇʈʀʉʋʉʊɺʆ ʌɸɿɽ 

ɹʨʦʿʠʣʦ ʠʤʘ ʧʨʠʢʘʟ ʧʨʠʩʫʩʪʚʘ ʬʘʟʥʦʛ ʥʘʧʦʥʘ ʥʘ ʧʨʠʢˀʫʯʝʥʦʤ ʧʨʦʚʦʜʥʠʢʫ. ʌʫʥʢʮʠʿʘ 
ʧʨʠʢʘʟʘ ʬʘʟʘ ʜʘʿʝ ʠʥʬʦʨʤʘʮʠʿʫ ʦ ʧʨʠʩʫʩʪʚʫ ʬʘʟʝ. ʇʦ ʧʨʘʚʠʣʫ ʧʘʜ ʥʘʧʦʥʘ ʠʩʧʦʜ 
ʚʨʝʜʥʦʩʪʠ ʦʜ 50% ʥʘʟʥʘʯʝʥʦʛ ʥʘʧʦʥʘ, ʚʨʝʜʥʫʿʝ ʩʝ ʢʘʦ ʦʜʩʫʩʪʚʦ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ 
ʬʘʟʥʦʛ ʥʘʧʦʥʘ. ʆʚʘ ʚʨʝʜʥʦʩʪ ʿʝ ʧʨʦʛʨʘʤʘʙʠʣʥʘ, ʘ ʠʥʠʮʠʿʘʣʥʦ ʿʝ 50%. 

2.1.7. ɺʈɽʄɽ ʀ ɼɸʊʋʄ 

ɹʨʦʿʠʣʦ ʧʨʠʢʘʟʫʿʝ ʚʨʝʤʝ ʠ ʜʘʪʫʤ ʩʘ ʠʥʪʝʨʥʦʛ ʫʢʣʦʧʥʦʛ ʯʘʩʦʚʥʠʢʘ. 

2.1.8. ʀʅʊɽʈʅʀ ʏAʉʆɺʅʀʂ 

ʊʘʯʥʦʩʪ ʠ ʜʨʫʛʝ ʦʩʦʙʠʥʝ ʠʥʪʝʨʥʠʭ ʯʘʩʦʚʥʠʢʘ ʩʫ ʨʝʘʣʠʟʦʚʘʥʝ ʩʘʛʣʘʩʥʦ ʩʘ 
ʩʪʘʥʜʘʨʜʦʤ SRPS EN 62052-21 ʠ SRPS EN 62054-21. ʇʦʩʪʘʚˀʘˁʝ ʠ ʢʦʨʝʢʮʠʿʘ 
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ʚʨʝʤʝʥʘ ʠ ʜʨʫʛʠʭ ʦʩʦʙʠʥʘ ʠʥʪʝʨʥʦʛ ʯʘʩʦʚʥʠʢʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʢʘʦ ʠ ʫ 
ʩʣʫʯʘʿʫ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʝʥʝʨʛʝʪʩʢʠʭ ʚʝʣʠʯʠʥʘ ʠ ʧʨʝʢʦ ʠʩʪʠʭ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ 
ʧʦʨʪʦʚʘ. 

ʅʘʧʘʿʘˁʝ ʠʥʪʝʨʥʦʛ ʯʘʩʦʚʥʠʢʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʢʘʦ ʦʩʥʦʚʥʦ ʠ ʨʝʟʝʨʚʥʦ. ʆʩʥʦʚʥʦ 
ʥʘʧʘʿʘˁʝ ʿʝ ʠʟ ʝʥʝʨʛʝʪʩʢʝ ʤʨʝʞʝ. 

ɹʨʦʿʠʣʦ ʧʦʩʝʜʫʿʝ ʢʘʣʝʥʜʘʨ ʨʝʘʣʥʦʛ ʚʨʝʤʝʥʘ. 

2.1.9. ʈɽɿɽʈɺʅʆ ʅɸʇɸɱɸɳɽ 

ʈʝʟʝʨʚʥʦ ʥʘʧʘʿʘˁʝ ʠʥʪʝʨʥʦʛ ʯʘʩʦʚʥʠʢʘ ʙʨʦʿʠʣʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʦ ʙʘʪʝʨʠʿʦʤ ʠʣʠ 
ʩʫʧʝʨʢʦʥʜʝʥʟʘʪʦʨʦʤ, ʧʨʠ ʯʝʤʫ ʩʫʧʝʨʢʦʥʜʝʥʟʘʪʦʨ ʦʙʝʟʙʝʹʫʿʝ ʯʫʚʘˁʝ ʧʦʜʘʪʘʢʘ 
ʤʠʥʠʤʘʣʥʦ 10 ʜʘʥʘ. 

ɾʠʚʦʪʥʠ ʚʝʢ ʙʘʪʝʨʠʿʝ ʿʝ ʤʠʥʠʤʘʣʥʦ 10 ʛʦʜʠʥʘ. 

ʋʢʦʣʠʢʦ ʿʝ ʞʠʚʦʪʥʠ ʚʝʢ ʙʘʪʝʨʠʿʝ ʢʨʘ˂ʠ ʦʜ ʧʝʨʠʦʜʘ ʚʘʞʝˁʘ ʧʣʦʤʙʝ ɼʠʨʝʢʮʠʿʝ ʟʘ 
ʤʝʨʝ ʠ ʜʨʘʛʦʮʝʥʝ ʤʝʪʘʣʝ, ʟʘʤʝʥʘ ʙʘʪʝʨʠʿʝ ʤʦʨʘ ʙʠʪʠ ʪʘʢʦ ʨʝʘʣʠʟʦʚʘʥʘ ʜʘ ʥʝ 
ʟʘʭʪʝʚʘ ʩʢʠʜʘˁʝ ʧʣʦʤʙʝ ɼʠʨʝʢʮʠʿʝ ʟʘ ʤʝʨʝˁʝ ʠ ʜʨʘʛʦʮʝʥʝ ʤʘʪʝʨʠʿʘʣʝ. ʋ ʪʦʤ 
ʩʣʫʯʘʿʫ ʧʨʠʩʪʫʧ ʙʘʪʝʨʠʿʠ ʤʦʨʘ ʙʠʪʠ ʟʘʰʪʠ˂ʝʥ ʧʦʩʝʙʥʦʤ ʧʣʦʤʙʦʤ (ʧʣʦʤʙʘ 
ʜʠʩʪʨʠʙʫʪʝʨʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ). 

ɿʘʤʝʥʘ ʙʘʪʝʨʠʿʝ ʤʦʨʘ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥʘ ʪʘʢʦ ʜʘ ʫ ʧʨʝʜʚʠʹʝʥʦʤ ʚʨʝʤʝʥʫ ʧʦʪʨʝʙʥʦʤ 
ʟʘ ʟʘʤʝʥʫ ʙʘʪʝʨʠʿʝ ʥʝ ʜʦʹʝ ʜʦ ʛʫʙʠʪʘʢʘ ʧʦʜʘʪʘʢʘ ʫ ʙʨʦʿʠʣʫ. 

ʇʦʨʝʜ ʩʘʤʦʛ ʠʥʪʝʨʥʦʛ ʯʘʩʦʚʥʠʢʘ, ʙʘʪʝʨʠʿʘ / ʩʫʧʝʨʢʦʥʜʝʥʟʘʪʦʨ ʤʦʞʝ ʜʘ ʥʘʧʘʿʘ ʠ 
ʦʜʨʝʹʝʥʠ ʜʝʦ ʤʝʤʦʨʠʿʝ ʙʨʦʿʠʣʘ: ʥʧʨ, ʜʝʦ ʤʝʤʦʨʠʿʝ ʟʘ ʩʤʝʰʪʘˁʝ ʧʘʨʘʤʝʪʘʨʘ 
ʢʦʤʫʥʠʢʘʮʠʿʝ ʠ ʩʣ, ʘʣʠ ʥʝ ʤʘʪʠʯʥʠʭ ʠʣʠ ʦʙʨʘʯʫʥʩʢʠʭ ʧʦʜʘʪʘʢʘ. 

ʋʥʫʪʘʨ ʙʨʦʿʠʣʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʬʫʥʢʮʠʿʘ ʠʩʧʠʪʠʚʘˁʘ ʩʪʘˁʘ ʙʘʪʝʨʠʿʝ (ʫ 
ʘʫʪʦʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʨʝʞʠʤʫ ʨʘʜʘ ʙʨʦʿʠʣʘ). 

2.1.10. ʇʈɽɹɸʎʀɺɸɳɽ ɺʈɽʄɽʅɸ (Daylight Saving Time ï DST) 

ɹʨʦʿʠʣʦ ʧʦʩʝʜʫʿʝ ʬʫʥʢʮʠʿʫ ʘʫʪʦʤʘʪʩʢʦʛ ʧʨʝʣʘʩʢʘ ʩʘ ʟʠʤʩʢʦʛ ʥʘ ʣʝʪˁʝ ʨʘʯʫʥʘˁʝ 
ʚʨʝʤʝʥʘ, ʠ ʦʙʨʥʫʪʦ (Daylight Saving Time ï DST), a ʧʨʝʤʘ ʢʘʣʝʥʜʘʨʫ 
ʩʨʝʜˁʝʝʚʨʦʧʩʢʦʛ ʚʨʝʤʝʥʘ (Central European Time - CET) 

2.1.11. ʊʈɽʅʋʊʅA ʊAʈʀʌA 

ɹʨʦʿʠʣʦ ʠʤʘ ʢʦʥʪʠʥʫʠʨʘʥʠ ʧʨʠʢʘʟ ʪʨʝʥʫʪʥʦ ʘʢʪʠʚʥʦʛ ʪʘʨʠʬʥʦʛ ʨʝʛʠʩʪʨʘ, ʙʝʟ ʦʙʟʠʨʘ 
ʢʦʿʠ ʿʝ ʥʘʯʠʥ ʝˁʛʦʚʦʛ ʧʨʠʢʘʟʘ. 

2.1.12. ʃʆʂAʃʅʆ ʋʇʈAɺɲAɳɽ ʊAʈʀʌʅʀʄ ʈɽɻʀʉʊʈʀʄA 

ʃʦʢʘʣʥʦ ʫʧʨʘʚˀʘˁʝ ʪʘʨʠʬʥʠʤ ʨʝʛʠʩʪʨʠʤʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʧʦʤʦ˂ʫ ʠʥʪʝʨʥʦʛ ʯʘʩʦʚʥʠʢʘ. 

ʊʘʨʠʬʥʠʤ ʧʨʦʛʨʘʤʦʤ ʪʨʝʙʘ ʧʨʝʜʚʠʜʝʪʠ ʤʦʛʫ˂ʥʦʩʪ ʜʝʬʠʥʠʩʘˁʘ ʯʝʪʠʨʠ ʨʘʟʣʠʯʠʪʝ 
ʩʝʟʦʥʝ, ʩʝʜʘʤ ʨʘʟʣʠʯʠʪʠʭ ʜʘʥʘ ʫ ʦʢʚʠʨʫ ʩʝʟʦʥʝ ʠ ʜʚʘ ʨʘʟʣʠʯʠʪʘ ʜʘʥʘ ʟʘ ʧʨʘʟʥʠʢʝ. 

Bʨʦʿ ʧʨʦʤʝʥʘ ʪʘʨʠʬʝ ʫ ʪʦʢʫ ʜʘʥʘ ʿʝ ʤʠʥʠʤʘʣʥʦ ʦʩʘʤ. 

2.1.13. ɽʂʉʊɽʈʅʆ ʋʇʈAɺɲAɳɽ ʊAʈʀʌʅʀʄ ʈɽɻʀʉʊʈʀʄA 

ɽʢʩʪʝʨʥʦ ʫʧʨʘʚˀʘˁʝ ʪʘʨʠʬʥʠʤ ʨʝʛʠʩʪʨʠʤʘ ʩʝ ʠʟʚʦʜʠ ʧʦʤʦ˂ʫ ʜʚʝ ʩʪʝʟʘˀʢʝ ʟʘ 
ʧʨʠʢˀʫʯʝˁʝ ʢʦʥʪʨʦʣʥʦʛ ʥʘʧʦʥʘ 230 V ʠ ʠʤʘ ʧʨʠʦʨʠʪʝʪ ʥʘʜ ʣʦʢʘʣʥʠʤ ʫʧʨʘʚˀʘˁʝʤ 
ʪʘʨʠʬʥʠʤ ʨʝʛʠʩʪʨʠʤʘ. 

ʆʚʘ ʬʫʥʢʮʠʿʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʠʩʢˀʫʯʠʚʦ ʧʦ ʟʘʭʪʝʚʫ ʜʠʩʪʨʠʙʫʪʝʨʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 
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2.1.14. ʀʅʊɽɻʈʀʊɽʊ ʄɽʈɽɳA 

ɹʨʦʿʠʣʘ ʠʤʘʿʫ ʨʝʘʣʠʟʦʚʘʥʫ ʬʫʥʢʮʠʿʫ ʝʚʠʜʝʥʪʠʨʘˁʘ ʠ ʩʠʛʥʘʣʠʟʘʮʠʿʝ ʥʘʨʫʰʘʚʘˁʘ 
ʠʥʪʝʛʨʠʪʝʪʘ ʤʝʨʝˁʘ (ʦʪʚʘʨʘˁʝ ʧʦʢʣʦʧʮʘ ʧʨʠʢˀʫʯʥʠʮʝ, ʠʟʤʝʥʫ ʧʘʨʘʤʝʪʘʨʘ, ʫʪʠʮʘʿ 
ʩʥʘʞʥʦʛ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʥʘ ʙʨʦʿʠʣʦ ʠ ʩʣ.). 

ɿʘ ʩʚʘʢʠ ʦʜ ʥʘʚʝʜʝʥʠʭ ʜʦʛʘʹʘʿʘ, ʫ  ɼʥʝʚʥʠʢ ʜʦʛʘ˂ʘʿʘ ʩʝ ʙʝʣʝʞʠ ʟʘʧʠʩ ʩʘ ʚʨʝʤʝʥʩʢʠʤ 
ʞʠʛʦʤ ʢʘʜʘ ʩʝ ʜʦʛʘʹʘʿ ʜʝʩʠʦ. 

ɹʨʦʿʠʣʘ ʧʘʤʪʝ ʩʪʘˁʘ ʦʙʨʘʯʫʥʩʢʠʭ ʨʝʛʠʩʪʘʨʘ ʧʨʠ ʩʚʘʢʦʤ ʥʘʨʫʰʘʚʘˁʫ ʠʥʪʝʛʨʠʪʝʪʘ 
ʤʝʨʝˁʘ. 

ɿʘ ʩʚʘʢʠ ʦʜ ʥʘʚʝʜʝʥʠʭ ʜʦʛʘʹʘʿʘ, ʫ ɼʥʝʚʥʠʢ ʜʦʛʘ˂ʘʿʘ ʩʝ ʙʝʣʝʞʠ ʟʘʧʠʩ ʩʘ ʚʨʝʤʝʥʩʢʠʤ 
ʞʠʛʦʤ ʢʘʜʘ ʩʝ ʜʦʛʘʹʘʿ ʜʝʩʠʦ. 

2.1.14.1. ɼɽʊɽʂʎʀɱɸ ʉʅɸɾʅʆɻ ʄɸɻʅɽʊʅʆɻ ʇʆɲɸ 

ɹʨʦʿʠʣʦ ʠʤʘ ʨʝʘʣʠʟʦʚʘʥʫ ʬʫʥʢʮʠʿʫ ʜʝʪʝʢʮʠʿʝ ʩʥʘʞʥʦʛ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ. ɺʨʝʜʥʦʩʪ ʧʨʠ 
ʢʦʿʦʿ ʜʦʣʘʟʠ ʜʦ ʜʝʪʝʢʪʦʚʘˁʘ ʿʝ 200 mT, ʫ ʩʢʣʘʜʫ ʩʘ ʩʪʘʥʜʘʨʜʦʤ SRPS EN 50470. 

ʇʦ ʜʝʪʝʢʪʦʚʘˁʫ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʢʦʿʝ ʧʨʝʣʘʟʠ ʜʘʪʫ ʚʨʝʜʥʦʩʪ, ʫ ɼʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ ʩʝ 
ʟʘʧʠʩʫʿʝ ʚʨʝʤʝ ʠ ʜʘʪʫʤ ʜʝʪʝʢʮʠʿʝ ʪʦʛ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ. 

ʆʚʘ ʬʫʥʢʮʠʿʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʧʦ ʟʘʭʪʝʚʫ ʜʠʩʪʨʠʙʫʪʝʨʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

2.1.15. ʅɽʇʈʆʄɽʅɲʀɺʆʉʊ ʀ ʄɽʄʆʈʀʉɸɳɽ ʇʆɼɸʊɸʂɸ 

ʄʘʪʠʯʥʠ ʧʦʜʘʮʠ ʦ ʙʨʦʿʠʣʫ (ʛʦʜʠʥʘ ʧʨʦʠʟʚʦʜˁʝ, ʦʟʥʘʢʘ ʪʠʧʘ ʠ ʩʝʨʠʿʩʢʠ ʙʨʦʿ) ʥʠʩʫ 
ʧʨʦʤʝʥˀʠʚʠ. ʊʘʢʦʹʝ, ʧʦʜʘʮʠ ʦ ʝʣʝʢʪʨʠʯʥʦʿ ʝʥʝʨʛʠʿʠ ʢʘʦ ʠ ʧʦʜʘʪʘʢ ʦ ʤʘʢʩʠʤʘʣʥʦʿ 15-
ʤʠʥʫʪʥʦʿ ʩʥʘʟʠ ʥʠʩʫ ʧʨʦʤʝʥˀʠʚʠ. ʆʚʠ ʧʦʜʘʮʠ ʩʝ ʥʘʣʘʟʝ ʫ ʜʝʣʫ ʩʪʘʣʥʝ ʤʝʤʦʨʠʿʝ 
ʙʨʦʿʠʣʘ ʠ ˁʠʭʦʚ ʠʥʪʝʛʨʠʪʝʪ ʿʝ ʥʝʟʘʚʠʩʘʥ ʦʜ ʚʨʝʤʝʥʘ ʢʦʿʝ ʿʝ ʙʨʦʿʠʣʦ ʧʨʦʚʝʣʦ ʙʝʟ 
ʥʘʧʘʿʘˁʘ (ʠ ʦʩʥʦʚʥʦʛ ʠ ʨʝʟʝʨʚʥʦʛ). 

ʉʚʠ ʦʩʪʘʣʠ ʧʦʜʘʮʠ ʤʦʛʫ ʙʠʪʠ, ʧʨʝʢʦ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʤʦʜʫʣʘ (ʢʦʤʫʥʠʢʘʪʦʨʘ) ʠ IR 
ʧʦʨʪʘ, ʤʝˁʘʥʠ ʧʨʝʤʘ ʚʘʞʝ˂ʝʤ ʪʘʨʠʬʥʦʤ ʩʠʩʪʝʤʫ ʧʦ ʥʘʣʦʛʫ ʦʚʣʘʰ˂ʝʥʠʭ ʣʠʮʘ. 

ʆʙʘʚʝʟʥʦ ʧʨʝʜʚʠʜʝʪʠ ʜʘ ʙʨʦʿʠʣʦ ʫ ʦʙʨʘʯʫʥʩʢʦʤ ʧʝʨʠʦʜʫ (ʧʨʚʦʛ ʠʣʠ ʧʦʩʣʝʜˁʝʛ ʜʘʥʘ 
ʫ ʤʝʩʝʮʫ) ʫ ʪʘʯʥʦ ʦʜʨʝʝ́ʥʦʤ ʪʨʝʥʫʪʢʫ (ʧʨʦʛʨʘʤʘʙʠʣʘʥ ʣʦʢʘʣʥʦ ʠ ʜʘˀʠʥʩʢʠ) 
ʟʘʙʝʣʝʞʠ ʠ ʨʝʛʠʩʪʨʫʿʝ (ʟʘʧʘʤʪʠ) ʩʪʘˁʘ ʩʚʠʭ ʪʘʨʠʬʥʠʭ ʨʝʛʠʩʪʘʨʘ 

ʉʚʘʢʘ ʧʨʦʤʝʥʘ ʧʦʜʘʪʘʢʘ ʢʦʿʘ ʩʝ ʜʦʛʦʜʠʣʘ ʥʘ ʙʨʦʿʠʣʫ ʠʤʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʟʘʧʠʩ ʫ 
ɼʥʝʚʥʠʢʫ ʜʦʛʘʹʘʿʘ. 

2.1.16. ʆɼɹʈʆɱAɺAɳɽ 

ɹʨʦʿʠʣʦ ʠʤʘ ʙʣʦʢʘʜʫ ʫʤʘˁʝˁʘ ʜʦʩʪʠʛʥʫʪʠʭ ʩʪʘˁʘ ʧʦʿʝʜʠʥʠʭ ʪʘʨʠʬʥʠʭ ʨʝʛʠʩʪʘʨʘ. 

2.1.17. ʇɽʈʀʆɼ ʏʋɺAɳA ʇʆɼAʊɸʂA 

ʆʙʨʘʯʫʥʩʢʠ ʧʦʜʘʮʠ (ʘʢʪʠʚʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʠ ʤʘʢʩʠʤʘʣʥʘ ʩʨʝʜˁʘ ʩʥʘʛʘ ʩʘ 
ʜʘʪʫʤʦʤ ʠ ʚʨʝʤʝʥʦʤ ʢʘʜʘ ʿʝ ʦʩʪʚʘʨʝʥʘ, ʨʝʛʠʩʪʨʦʚʘʥʝ ʧʦ ʪʘʨʠʬʘʤʘ) ʯʫʚʘʿʫ ʩʝ ʟʘ 
ʥʘʿʤʘˁʝ 12 ʧʦʩʣʝʜˁʠʭ ʦʙʨʘʯʫʥʩʢʠʭ ʧʝʨʠʦʜʘ (ʧʦ ʧʨʘʚʠʣʫ 12 ʤʝʩʝʮʠ). ʂʘʜʘ ʟʘʧʦʯʥʝ 
ʥʦʚʠ ʮʠʢʣʫʩ, ʤʦʨʘ ʙʠʪʠ ʦʙʝʟʙʝʝ́ʥ ʧʨʦʩʪʦʨ ʟʘ ʥʦʚʠ ʤʝʤʦʨʠʿʩʢʠ ʙʣʦʢ, ʪʘʢʦ ʜʘ ʩʝ 
ʙʨʠhʝ ʧʨʚʠ (ʥʘʿʩʪʘʨʠʿʠ) ʫ ʥʠʟʫ ʨʝʛʠʩʪʘʨʘ. 

ʋʢʫʧʥʦ ʨʝʛʠʩʪʨʦʚʘʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʩʝ ʥʝ ʤʦʞʝ ʙʨʠʩʘʪʠ. 
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2.2. ɼʆɼɸʊʅɽ ʌʋʅʂʎʀɱɽ 

2.2.1. ʂʆʄʋʅʀʂAʎʀɱɸ ʉɸ ɹʈʆɱʀʃʆʄ 

ʅʘ ʙʨʦʿʠʣʫ ʤʦʨʘ ʙʠʪʠ ʦʤʦʛʫ˂ʝʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʠʟʤʝʹʫ ʙʨʦʿʠʣʘ ʠ ʨʘʟʣʠʯʠʪʠʭ ʫʨʝʘ́ʿʘ 
(ʨʫʯʥʠ ʪʝʨʤʠʥʘʣʠ, ʢʦʤʫʥʠʢʘʮʠʦʥʠ ʤʦʜʫʣʠ, ʨʝʛʠʩʪʨʘʪʦʨʠ, ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʧʦʜʘʪʘʢʘ 
ʠʪʜ.). ʂʦʤʫʥʠʢʘʮʠʿʘ ʩʝ ʦʙʘʚˀʘ ʧʨʝʢʦ ʠʥʪʝʨʬʝʿʩʘ ʜʘʪʠʭ ʫ ʩʣʝʜʝ˂ʦʿ ʪʘʙʝʣʠ, ʧʨʠ ʪʦʤ 
ʢʦʨʠʩʪʝ˂ʠ ʤʦʜʝʣ ʧʦʜʘʪʘʢʘ, ʘʧʣʠʢʘʪʠʚʥʠ ʩʣʦʿ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʝʤʘ 
DLMS/COSEM. 

ʈʫʯʥʠ ʪʝʨʤʠʥʘʣ ʟʘ 

ʦʯʠʪʘʚʘˁ ʝ ʠ 

ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʫ (Hand 

held, Lap-top..)

ɽʢʩʪʝʨʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʠ 

ʤʦʜʫʣ (PLC, GPRS, 

ZigBee...)

ɻʘʩʦʤʝʨ, ɺʦʜʦʤʝʨ, 

ʂʘʣʦʨʠʤʝʪʘʨ        

(Multi-utility metering)

ɹʨʦʿʠʣʦ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ

ɽʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩ ʙʨ.1

RS-485

ʌʠʟʠʯʢʠ ʥʠʚʦ: ɽN 13757-2

Oʧʪʠʯʢʠ ʧʦʨʪ (IR Port)

ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʧʨʦʪʦʢʦʣ: DLMS/COSEM

ʌʠʟʠʯʢʠ ʥʠʚʦ: SRPS EN 62056-21

ʂʦʤʫʥʠʢʘʮʠʦʥʠ 

ʧʨʦʪʦʢʦʣ: DLMS/COSEM

M-BUS

ʌʠʟʠʯʢʠ ʥʠʚʦ: RS-485

ʂʦʤʫʥʠʢʘʮʠʦʥʠ 

ʧʨʦʪʦʢʦʣ: EN 13757-3

HAN (ʥʧʨ. 

ʜʠʩʧʣʝʿ ʫ ʩʪʘʥʫ)

ʌʠʟʠʯʢʠ ʥʠʚʦ: RS-232 ʠʣʠ

 RJ-45 Ethernet

RS-232 ʠʣʠ Ethernet

ʂʦʤʫʥʠʢʘʮʠʦʥʠ 

ʧʨʦʪʦʢʦʣ: EN 13757-4 ʠʣʠ 

ʊCP/IP (DHCP)

ɽʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩ ʙʨ.2 ɽʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩ ʙʨ.3

 

ɹʣʦʢ ʰʝʤʘ ʠʥʪʝʨʬʝʿʩʘ ʥʘ ʙʨʦʿʠʣʫ 

ʋ ʙʨʦʿʠʣʫ ʩʫ ʨʝʘʣʠʟʦʚʘʥʠ ʩʣʝʜʝ˂ʠ ʠʥʪʝʨʬʝʿʩʠ: 

 

ɺʨʩʪʘ ʊʠʧ 
ʌʠʟʠʯʢʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ 
ʠʥʪʝʨʬʝʿʩʘ 

ʂʦʤʫʥʠʢʘʮʠʦʥʠ 
ʧʨʦʪʦʢʦʣ 

ʆʧʪʠʯʢʠ ʠʥʪʝʨʬʝʿʩ: IR port  SRPS EN 62056-21 DLMS/COSEM 

ɽʣʝʢʪʨʠʯʥʠ 
ʠʥʪʝʨʬʝʿʩ ʙʨ.1 : 

RS-485 RS-485 DLMS/COSEM 

ʆʧʮʠʦʥʦ (ʧʨʝʜʤʝʪ ʜʦʜʘʪʥʦʛ ʟʘʭʪʝʚʘ ʜʠʩʪʨʠʙʫʪʝʨʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ) 

ɽʣʝʢʪʨʠʯʥʠ 
ʠʥʪʝʨʬʝʿʩ ʙʨ.2 : 

M-BUS EN 13757-2 EN 13575-3 

ɽʣʝʢʪʨʠʯʥʠ 
ʠʥʪʝʨʬʝʿʩ ʙʨ.3 : 

RS-232 RS-232 EN 13575-4 

ʠʣʠ 

Ethernet  RJ-45 Ethernet  TCP/IP (DHCP) 
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ɹʨʦʿʠʣʦ ʤʦʨʘ ʜʘ ʠʤʘ DLMS/COSEM ʩʝʨʪʠʬʠʢʘʪ ʠʟʜʘʪ ʥʘ ʦʩʥʦʚʫ ʧʨʦʚʝʨʝ ʩʦʬʪʚʝʨʦʤ 
ʟʘ ʪʝʩʪʠʨʘˁʝ ʥʘʿʥʦʚʠʿʝ ʚʝʨʟʠʿʝ (ʥʘʿʤʘˁʝ 2.0). 

ɽʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩʠ ʩʫ ʛʘʣʚʘʥʩʢʠ ʠʟʦʣʦʚʘʥʠ ʦʜ ʤʝʨʥʦʛ ʜʝʣʘ ʙʨʦʿʠʣʘ. 

ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʜʝʦ ʙʨʦʿʠʣʘ ʿʝ ʠʟʚʝʜʝʥ ʪʘʢʦ ʜʘ ʦʤʦʛʫ˂ʘʚʘ ʠʩʪʦʚʨʝʤʝʥʫ (ʩʠʤʫʣʪʘʥʫ) 
ʢʦʤʫʥʠʢʘʮʠʿʫ ʙʨʦʿʠʣʘ ʧʨʝʢʦ ʩʚʘ ʪʨʠ ʠʥʪʝʨʬʝʿʩʘ ʥʘ ʙʨʦʿʠʣʫ, ʙʝʟ ˁʠʭʦʚʦʛ ʤʝʹʫʩʦʙʥʦʛ 
ʦʤʝʪʘˁʘ ʘ ʧʦʛʦʪʦʚʦ ʙʝʟ ʫʪʠʮʘʿʘ ʥʘ ʤʝʨʥʠ ʜʝʦ ʙʨʦʿʠʣʘ. 

ɽʢʩʪʝʨʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʝ ʦʙʘʚˀʘ ʧʨʝʢʦ ʧʦʩʝʙʥʦʛ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʤʦʜʫʣʘ, ʢʦʿʠ ʩʝ 
ʩʤʝʰʪʘ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʧʨʦʩʪʦʨ (ʪʘʯʢʘ 1.2.1.). 

ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʤʦʜʫʣ ʩʝ ʥʘ ʝʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩ ʙʨʦʿʠʣʘ ʠ ʤʨʝʞʥʠ ʥʘʧʦʥ ʧʦʚʝʟʫʿʝ 
ʧʦ ñPLUG INò ʧʨʠʥʮʠʧʫ (ʢʦʥʝʢʪʦʨ ʥʘ ʢʦʥʝʢʪʦʨ). ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʤʦʜʫʣ ʠʤʘ ʩʦʧʩʪʚʝʥʦ 
ʥʘʧʘʿʘˁʝ, ʧʨʠ ʯʝʤʫ ʫʢʫʧʥʘ ʧʦʪʨʦʰˁʘ ʙʨʦʿʠʣʘ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʤʦʜʫʣʘ ʥʝ 
ʧʨʝʤʘʰʫʿʝ ʟʘʭʪʝʚʝ ʠʟ ʪʘʯʢʝ 1.1.5. 

ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʤʦʜʫʣ ʥʝ ʩʤʝ ʜʘ ʣʦʛʠʯʢʠ ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʠʣʘ, ʦʜʥʦʩʥʦ ʟʘʤʝʥʘ ʩʪʘʨʦʛ ʠ 
ʠʥʩʪʘʣʘʮʠʿʘ ʥʦʚʦʛ ʩʝ ʩʚʦʜʠ ʥʘ ʧʨʦʩʪʫ ʬʠʟʠʯʢʫ ʟʘʤʝʥʫ, ʜʦʢ ʩʦʬʪʚʝʨ ʫ ʢʦʥʮʝʥʪʨʘʪʦʨʫ 
/ ɸʄʄ ʎʝʥʪʨʫ ʩʧʨʦʚʦʜʠ ʣʦʛʠʯʢʫ ʟʘʤʝʥʫ. 

ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʤʦʜʫʣ ʢʦʨʠʩʪʠ ʧʨʦʪʦʢʦʣ ʜʝʬʠʥʠʩʘʥ ʧʨʝʤʘ DLMS/COSEM. 

ɽʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩ RS-485 ʿʝ ʜʚʦʞʠʯʥʠ ʘʢʪʠʚʘʥ ʠ ʢʦʨʠʩʪʠ ʩʝ ʟʘ: 

¶ ʩʧʨʝʛʫ ʩʘ ʢʦʤʫʥʠʢʘʮʠʦʥʠʤ ʤʦʜʫʣʦʤ ʟʘ ʜʘˀʠʥʩʢʦ ʦʯʠʪʘʚʘˁʝ (GPRS ʤʦʜʝʤ, 
PLC ʤʦʜʝʤ, ʠ ʩʣ), 

¶ ʜʠʨʝʢʪʥʦ ʧʦʚʝʟʠʚʘˁʝ ʩʘ ʧʨʝʥʦʩʥʠʤ ʨʘʯʫʥʘʨʦʤ ʢʘʜʘ ʿʝ ʧʦʪʨʝʙʥʦ ʜʠʨʝʢʪʥʦ 
ʧʨʠʩʪʫʧʠʪʠ ʙʨʦʿʠʣʫ / ʧʘʨʘʤʝʪʨʠʤʘ ʙʨʦʿʠʣʘ 

¶ ʝʚʝʥʪʫʘʣʥʦ ʧʦʚʝʟʠʚʘˁʝ ʚʠʰʝ ʙʨʦʿʠʣʘ ʥʘ ʤʘʛʠʩʪʨʘʣʫ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʛʨʫʧʠʩʘʥʝ 
ʫʛʨʘʜˁʝ ʙʨʦʿʠʣʘ. 

ɽʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩ M-BUS ʩʝ ʨʝʘʣʠʟʫʿʝ ʧʦ ʟʘʭʪʝʚʫ ʜʠʩʪʨʠʙʫʪʝʨʘ ʝʣʝʢʪʨʠʯʥʝ 
ʝʥʝʨʛʠʿʝ ʠ ʢʦʨʠʩʪʠ ʩʝ ʟʘ: 

¶ ʧʦʚʝʟʠʚʘˁʝ ʙʨʦʿʠʣʘ ʩʘ ʜʨʫʛʠʤ ʤʝʨʥʠʤ ʫʨʝʹʘʿʠʤʘ (ʚʦʜʦʤʝʨ, ʛʘʩʦʤʝʨ, 
ʢʘʣʦʨʠʤʝʪʘʨ) - ʪʘʯʢʘ 2.7. 

ɽʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩ RS-232, ʦʜʥʦʩʥʦ Ethernet, ʩʝ ʨʝʘʣʠʟʫʿʝ ʧʦ ʟʘʭʪʝʚʫ 
ʜʠʩʪʨʠʙʫʪʝʨʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʠ ʢʦʨʠʩʪʠ ʩʝ ʟʘ: 

¶ ʧʦʚʝʟʠʚʘˁʝ HAN (Home Area Network) ʤʦʜʝʤʘ/ʤʦʜʫʣʘ (ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ 
ʠʟʚʝʜʙʝ, ʠ ʧʦ ʟʘʭʪʝʚʫ ʜʠʩʪʨʠʙʫʪʝʨʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ). 

2.2.2. ʇʈʆʌʀʃʀ ʄɽʈʅʀʍ ʀ ʈɽɻʀʉʊʈʆɺɸʅʀʍ ɺɽʃʀʏʀʅɸ 

ɹʨʦʿʠʣʦ ʪʨʝʙʘ ʜʘ ʠʤʘ ʤʦʛʫ˂ʥʦʩʪ ʜʘ ʩʥʠʤʘ ʥʘʿʤʘˁʝ 2 ʧʨʦʬʠʣʘ ʤʝʨʥʠʭ ʠʣʠ 
ʨʝʛʠʩʪʨʦʚʘʥʠʭ ʚʝʣʠʯʠʥʘ. ʉʚʘʢʠ ʧʨʦʬʠʣ ʪʨʝʙʘ ʜʘ ʧʦʜʨʞʘʚʘ ʩʥʠʤʘˁʝ ʥʘʿʤʘˁʝ 6 
ʦʜʘʙʨʘʥʠʭ ʚʝʣʠʯʠʥʘ (ʢʘʥʘʣʘ). ʇʝʨʠʦʜ ʫʟʦʨʢʦʚʘˁʘ ʫʥʫʪʘʨ ʩʚʘʢʦʛ ʧʨʦʬʠʣʘ ʿʝ ʤʦʛʫ˂ʝ 
ʥʝʟʘʚʠʩʥʦ ʟʘʜʘʚʘʪʠ. 

ʀʟʤʝʥʘ ʩʚʠʭ ʧʘʨʘʤʝʪʨʘ ʩʥʠʤʘˁʘ ʠ ʨʝʛʠʩʪʨʦʚʘˁʘ ʧʨʦʬʠʣʘ ʤʝʨʥʠʭ ʠ ʨʝʛʠʩʪʨʦʚʘʥʠʭ 
ʚʝʣʠʯʠʥʘ ʿʝ ʤʦʛʫ˂ʘ ʣʦʢʘʣʥʦ (ʧʨʝʢʦ ʦʧʪʠʯʢʦʛ ʧʦʨʪʘ) ʠ ʜʘˀʠʥʩʢʠ (ʧʫʪʝʤ ʝʢʩʪʝʨʥʝ 
ʢʦʤʫʥʠʢʘʮʠʿʝ). 

ʀʥʠʮʠʿʘʣʥʦ ʙʨʦʿʠʣʦ ʩʥʠʤʘ ʩʣʝʜʝ˂ʝ ʧʨʦʬʠʣʝ: ʧʨʦʬʠʣ ʦʧʪʝʨʝ˂ʝˁʘ ʠ ʧʨʦʬʠʣ ʜʥʝʚʥʠʭ 
ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ. 



ʋʩʚʦʿʝʥʦ ʥʘ ʉʪʨʫʯʥʦʤ ʩʘʚʝʪʫ ɽʇʉ, ɹʝʦʛʨʘʜ, 29.04.2010. ʛʦʜʠʥe 
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ʆʧʮʠʦʥʦ, ʙʨʦʿʠʣʦ ʩʥʠʤʘ ʠ ʧʨʦʬʠʣʝ ʩʘʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʠ ʤʝʨʥʠʭ ʚʝʣʠʯʠʥʘ. 

2.2.2.1. ʇʈʆʌʀʃ ʆʇʊɽʈɽɴɽɳɸ 

ɹʨʦʿʠʣʦ ʩʥʠʤʘ ʠ ʨʝʛʠʩʪʨʫʿʝ ʧʨʦʬʠʣ ʦʧʪʝʨʝ˂ʝˁʘ (ʩʨʝʜˁʘ ʚʨʝʜʥʦʩʪ ʘʢʪʠʚʥʝ ʩʥʘʛʝ). 
ʇʝʨʠʦʜʘ ʠʥʪʝʛʨʘʮʠʿʝ ʿʝ ʠʥʠʮʠʿʘʣʥʦ 15 ʤʠʥ. ʋ ʧʨʦʬʠʣʫ ʦʧʪʝʨʝ˂ʝˁʘ ʫʟ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 
ʙʣʦʢ ʨʝʛʠʩʪʨʦʚʘʥʝ ʩʨʝʜˁʝ ʚʨʝʜʥʦʩʪʠ ʘʢʪʠʚʥʝ ʩʥʘʛʝ ʧʘʤʪʠ ʩʝ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 
ʚʨʝʤʝʥʩʢʠ ʞʠʛ. 

ʋʢʫʧʥʠ ʢʘʧʘʮʠʪʝʪ ʤʝʤʦʨʠʿʝ ʟʘ ʯʫʚʘˁʝ ʧʨʦʬʠʣʘ ʦʧʪʝʨʝ˂ʝˁʘ ʤʦʨʘ ʜʘ ʦʤʦʛʫ˂ʠ 
ʤʝʤʦʨʠʩʘˁʝ ʥʘʿʤʘˁʝ 4320 ʟʘʧʠʩʘ ʤʝʨʝˁʘ ʩʥʘʛʝ. 

2.2.2.2. ʇʈʆʌʀʃ ʉɸʊʅʀʍ ɺʈɽɼʅʆʉʊʀ ʈɽɻʀʉʊɸʈɸ 

ɹʨʦʿʠʣʦ ʩʥʠʤʘ ʠ ʨʝʛʠʩʪʨʫʿʝ ʚʨʝʜʥʦʩʪʠ ʩʚʠʭ ʦʙʨʘʯʫʥʩʢʠʭ ʨʝʛʠʩʪʘʨʘ ʩʚʘʢʠʭ 60 ʤʠʥ. 
ɺʨʝʤʝ ʩʥʠʤʘˁʘ ʠ ʨʝʛʠʩʪʨʦʚʘˁʘ ʩʘʪʥʝ ʚʨʝʜʥʦʩʪʠ ʿʝ ʠʥʠʮʠʿʘʣʥʦ ʥʘ ʧʫʥ ʩʘʪ. 

ʇʦʨʝʜ ʩʘʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ, ʙʨʦʿʠʣʦ ʩʥʠʤʘ ʠ ʨʝʛʠʩʪʨʫʿʝ ʩʪʘʪʫʩʝ ʙʨʦʿʠʣʘ. 

ʋ ʧʨʦʬʠʣʫ ʩʘʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ ʫʟ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʣʦʢ ʨʝʛʠʩʪʨʦʚʘʥʠʭ 
ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ ʧʘʤʪʠ ʩʝ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʚʨʝʤʝʥʩʢʠ ʞʠʛ. 

ʄʝʤʦʨʠʿa ʟʘ ʩʤʝʰʪʘʿ ʧʨʦʬʠʣʘ ʩʘʪʥʠʭ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ ʠ ʩʪʘʪʫʩʘ ʙʨʦʿʠʣʘ ʿʝ 
ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʙʘʨ 24 ʫʧʠʩʘ, ʧʦ FIFO ʧʨʠʥʮʠʧʫ. 

2.2.2.3. ʇʈʆʌʀʃ ɼʅɽɺʅʀʍ ɺʈɽɼʅʆʉʊʀ ʈɽɻʀʉʊɸʈɸ 

ɹʨʦʿʠʣʦ ʩʥʠʤʘ ʠ ʨʝʛʠʩʪʨʫʿʝ ʚʨʝʜʥʦʩʪʠ ʩʚʠʭ ʦʙʨʘʯʫʥʩʢʠʭ ʨʝʛʠʩʪʘʨʘ ʫ ʧʨʝʧʦʜʝʰʝʥʦ 
ʚʨʝʤʝ. ʀʥʠʮʠʿʘʣʥʦ ʿʝ ʪʦ 00 ʯʘʩʦʚʘ, ʘʣʠ ʿʝ ʦʚʘʿ ʧʘʨʘʤʝʪʘʨ ʧʨʦʛʨʘʤʘʙʠʣʘʥ. 

ʇʦʨʝʜ ʜʥʝʚʥʠʭ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ, ʙʨʦʿʠʣʦ ʩʥʠʤʘ ʠ ʨʝʛʠʩʪʨʫʿʝ ʩʪʘʪʫʩʝ ʙʨʦʿʠʣʘ. 

ʋ ʧʨʦʬʠʣʫ ʜʥʝʚʥʠʭ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ ʫʟ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʣʦʢ ʨʝʛʠʩʪʨʦʚʘʥʠʭ 
ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ ʧʘʤʪʠ ʩʝ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʚʨʝʤʝʥʩʢʠ ʞʠʛ. 

ʄʝʤʦʨʠʿa ʟʘ ʩʤʝʰʪʘʿ ʧʨʦʬʠʣʘ ʜʥʝʚʥʠʭ ʚʨʝʜʥʦʩʪʠ ʨʝʛʠʩʪʘʨʘ ʠ ʩʪʘʪʫʩʘ ʙʨʦʿʠʣʘ ʿʝ 
ʢʘʧʘʮʠʪʝʪʘ ʟʘ ʙʘʨ 7 ʫʧʠʩʘ, ʧʦ FIFO ʧʨʠʥʮʠʧʫ. 

2.2.2.4. ʇʈʆʌʀʃ ʄɽʈʅʀʍ ɺɽʃʀʏʀʅɸ 

ʆʚʘʿ ʧʨʦʬʠʣ ʩʝ ʠʥʠʮʠʿʘʣʥʦ ʢʦʨʠʩʪʠ ʟʘ ʩʥʠʤʘˁʝ ʠ ʨʝʛʠʩʪʨʦʚʘˁʝ ʚʨʝʜʥʦʩʪʠ ʥʘʧʦʥʘ 
ʥʘ ʫʣʘʟʫ ʙʨʦʿʠʣʘ. 

ʋ ʧʨʦʬʠʣʫ ʤʝʨʥʠʭ ʚʝʣʠʯʠʥʘ ʫʟ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʙʣʦʢ ʨʝʛʠʩʪʨʦʚʘʥʠʭ ʚʨʝʜʥʦʩʪʠ 
ʨʝʛʠʩʪʘʨʘ ʧʘʤʪʠ ʩʝ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʚʨʝʤʝʥʩʢʠ ʞʠʛ. 

ʋʢʫʧʥʠ ʢʘʧʘʮʠʪʝʪ ʤʝʤʦʨʠʿʝ ʟʘ ʯʫʚʘˁʝ ʧʨʦʬʠʣʘ ʤʝʨʥʠʭ ʚʝʣʠʯʠʥʘ ʤʦʨʘ ʜʘ ʦʤʦʛʫ˂ʠ 
ʤʝʤʦʨʠʩʘˁʝ ʥʘʿʤʘˁʝ 500 ʮʝʣʠʥʘ ʤʝʨʥʠʭ ʚʝʣʠʯʠʥʘ. 

ʆʚʘʿ ʧʨʦʬʠʣ ʿʝ ʤʦʛʫ˂ʝ ʢʦʨʠʩʪʠʪʠ ʠ ʟʘ ʩʥʠʤʘˁʝ ʠ ʨʝʛʠʩʪʨʦʚʘˁʝ ʜʨʫʛʠʭ ʤʝʨʥʠʭ 
ʚʝʣʠʯʠʥʘ (ʥʧʨ, ʩʥʠʤʘʿʫ ʩʝ ʠ ʨʝʛʠʩʪʨʫʿʫ ʚʨʝʜʥʦʩʪʠ ʩʪʨʫʿʝ ʢʨʦʟ ʙʨʦʿʠʣʦ). 

2.2.3. ɼʅɽɺʅʀʂ ɼʆɻɸɫɸɱɸ (EVENT LOG) 

ɹʨʦʿʠʣʦ ʫ ʧʦʩʝʙʥʝ ʤʝʤʦʨʠʿʩʢʝ ʨʝʛʠʩʪʨʝ (ʦʨʛʘʥʠʟʦʚʘʥʝ ʥʘ FIFO ʧʨʠʥʮʠʧʫ) ʙʝʣʝʞʠ 
ʜʦʛʘʹʘʿʝ ʢʦʿʠ ʩʝ ʦʜʥʦʩʝ ʥʘ ʤʝʨʝˁʝ, ʧʦʜʝʰʘʚʘˁʝ ʠ ʨʫʢʦʚʘˁʝ ʙʨʦʿʠʣʦʤ. ɿʘ ʩʚʘʢʠ 
ʜʦʛʘʹʘʿ ʩʝ ʛʝʥʝʨʠʰʝ ʟʘʧʠʩ ʫ ʤʝʤʦʨʠʿʠ ʢʦʿʠ ʧʘʤʪʠ ʚʨʩʪʫ ʜʦʛʘʹʘʿʘ, ʚʨʝʤʝʥʩʢʠ ʞʠʛ ʠ 
ʩʪʘʪʫʩʝ ʙʨʦʿʠʣʘ ʢʘʜʘ ʩʝ ʜʦʛʘʹʘʿ ʜʝʩʠʦ. 

ɹʨʦʿʠʣʦ ʨʝʛʠʩʪʨʫʿʝ ʥʘʿʤʘˁʝ 200 ʜʦʛʘʹʘʿʘ. 
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ɼʦʛʘʹʘʿʠ ʢʦʿʠ ʩʝ ʙʝʣʝʞʝ ʫ ʧʦʩʝʙʥʠʤ ʜʥʝʚʥʠʮʠʤʘ ʜʦʛʘʹʘʿʘ, (ʜʦʛʘʹʘʿʠ ʚʝʟʘʥʠ ʟʘ 
ʢʚʘʣʠʪʝʪ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ, ʠʥʪʝʛʨʠʪʝʪ ʤʝʨʝˁʘ, ʫʧʨʘʚˀʘˁʝ ʧʦʪʨʦʰˁʦʤ ʠ ʜʨ.), ʥʝ 
ʙʝʣʝʞʝ ʩʝ ʫ ʩʪʘʥʜʘʨʜʥʦʤ ɼʥʝʚʥʠʢʫ ʜʦʛʘʹʘʿʘ. 

ʂʦʜʠʨʘˁʝ ʜʦʛʘʹʘʿʘ ʢʘʦ ʠ ʚʨʩʪʝ ʜʦʛʘʹʘʿʘ ʢʦʿʠ ʩʝ ʫʧʠʩʫʿʫ ʫ ɼʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ ʪʨʝʙʘ 
ʫʨʝʜʠʪʠ ʧʨʝʤʘ ʧʨʝʧʦʨʫʢʘʤʘ ʢʦʿʝ ʩʫ ʜʘʪʝ ʫ DLMS/COSEM. 

ɼʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ ʥʠʿʝ ʠʟʙʨʠʩʠʚ ʥʠʢʘʢʚʦʤ ʩʧʦˀʥʦʤ ʠʥʪʝʨʚʝʥʮʠʿʦʤ. 

2.3. ʋʇʈɸɺɲɸɳɽ ʇʆʊʈʆʐɳʆʄ 

ɹʨʦʿʠʣʦ ʠʤʘ ʤʦʛʫ˂ʥʦʩʪ ʫʧʨʘʚˀʘˁʘ ʧʦʪʨʦʰˁʦʤ, ʠ ʪʦ ʧʦʤʦ˂ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ 
ʧʨʝʢʠʜʘʯʢʦʛ ʤʦʜʫʣʘ (ʙʠʩʪʘʙʠʣʥʝ ʩʢʣʦʧʢʝ) ʢʦʿʠ ʚʨʰʠ ʬʫʥʢʮʠʿʝ ʜʘˀʠʥʩʢʦʛ 
ʠʩʢˀʫʯʝˁʘ/ʫʢˀʫʯʝˁʘ ʢʫʧʮʘ ʠ ʣʠʤʠʪʠʨʘˁʘ ʜʦʟʚʦˀʝʥʝ ʤʘʢʩʠʤʘʣʥʝ ʘʢʪʠʚʥʝ ʩʥʘʛʝ. 
ʇʦʨʝʜ ʪʦʛʘ ʙʨʦʿʠʣʦ ʠʤʘ ʤʠʥʠʤʫʤ ʿʝʜʘʥ ʫʧʨʘʚˀʘʯʢʠ ʠʟʣʘʟ (ʥʝʟʘʚʠʩʘʥ ʨʝʣʝʿ) ʟʘ 
ʫʧʨʘʚˀʘˁʝ ʧʦʿʝʜʠʥʠʤ ʪʨʦʰʠʣʠʤʘ ʫ ʠʥʩʪʘʣʘʮʠʿʠ ʢʫʧʮʘ (ʬʫʥʢʮʠʿʘ ʫʧʨʘʚˀʘˁʘ 
ʧʦʪʨʦʰˁʦʤ). 

ʇʨʠʣʠʢʦʤ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʙʨʦʿʠʣʘ ʤʦʨʘ ʧʦʩʪʦʿʘʪʠ ʤʦʛʫ˂ʥʦʩʪ ʜʝʬʠʥʠʩʘˁʘ 
ʢʘʪʝʛʦʨʠʿʝ (ʛʨʫʧʝ) ʢʦʿʦʿ ʙʨʦʿʠʣʦ ʧʨʠʧʘʜʘ, ʫ ʩʤʠʩʣʫ ʨʝʘʣʠʟʘʮʠʿʝ ʬʫʥʢʮʠʿʝ ʫʧʨʘʚˀʘˁʘ 
ʧʦʪʨʦʰˁʦʤ  ʟʘ ʩʣʫʯʘʿ ʿʝʜʥʦʚʨʝʤʝʥʦʛ ʠʩʢˀʫʯʝˁʘ/ʫʢˀʫʯʝˁʘ ʧʨʝʢʠʜʘʯʢʠʭ ʤʦʜʫʣʘ ʢʦʜ 
ʚʝ˂ʝʛ ʙʨʦʿʘ ʢʦʨʠʩʥʠʢʘ. 

2.3.1. ʇʈɽʂʀɼɸʏʂʀ ʄʆɼʋʃ (ɹʀʉʊɸɹʀʃʅɸ ʉʂʃʆʇʂɸ) 

ʇʨʝʢʠʜʘʯʢʠ ʤʦʜʫʣ ʿʝ ʠʟʚʝʜʝʥ ʢʘʦ ʙʠʩʪʘʙʠʣʥʘ ʩʢʣʦʧʢʘ, ʪʿ. ʠʤʘ ʜʚʘ ʩʪʘʙʠʣʥʘ ʩʪʘˁʘ ʠ 
ʧʨʦʤʝʥʘ ʩʪʘˁʘ ʩʝ ʚʨʰʠ ʩʘʤʦ ʢʘʦ ʨʝʟʫʣʪʘʪ ʢʦʤʘʥʜʝ ʟʘ ʠʩʢˀʫʯʝˁʝ/ʫʢˀʫʯʝˁʝ ʠ 
ʠʟʚʝʜʝʥ ʿʝ ʢʘʦ ʠʥʪʝʛʨʠʩʘʥ ʜʝʦ ʙʨʦʿʠʣʘ, ʧʨʠ ʯʝʤʫ ʩʫ ʟʘʜʦʚʦˀʝʥʠ ʟʘʭʪʝʚʠ ʠʟ ʪʘʯʢʝ 
1.1.8. 

ʈʝʘʣʠʟʦʚʘʥ ʿʝ ʥʘ ʪʘʢʘʚ ʥʘʯʠʥ ʜʘ ʥʠʿʝ ʤʦʛʫ˂ʥʦ ʩʧʦˀʥʦʤ ʘʢʮʠʿʦʤ (ʥʧʨ, ʿʘʢʠʤ 
ʤʘʛʥʝʪʦʤ), ʠʟʚʨʰʠʪʠ ʧʨʦʤʝʥʫ ʩʪʘˁʘ ʩʢʣʦʧʢʝ. 

ɽʣʝʢʪʨʠʯʥʝ ʠ ʤʝʭʘʥʠʯʢʝ ʩʧʝʮʠʬʠʢʘʮʠʿʝ ʧʨʝʢʠʜʘʯʢʦʛ ʤʦʜʫʣʘ ʫ ʩʢʣʘʜʫ ʩʫ ʩʘ SRPS EN 
62055-31 UC3, ʛʜʝ ʿʝ ʤʘʢʩʠʤʘʣʥʘ ʩʪʨʫʿʘ ʧʨʝʢʠʜʘˁʘ ʿʝʜʥʘʢʘ ʤʘʢʩʠʤʘʣʥʦʿ ʩʪʨʫʿʠ 
ʙʨʦʿʠʣʘ ʠʣʠ ʿʝ ʚʝ˂ʘ ʦʜ ˁʝ. 

ʇʨʝʢʠʜʘʯʢʠ ʤʦʜʫʣ ʤʦʨʘ ʜʘ ʠʟʚʨʰʠ ʥʘʿʤʘˁʝ 10000 ʧʨʦʤʝʥʘ ʧʦʟʠʮʠʿʘ ʙʝʟ ʧʦʪʨʝʙʝ ʟʘ 
ʙʠʣʦ ʢʘʢʚʠʤ ʦʜʨʞʘʚʘˁʝʤ. 

ʇʨʝʢʠʜʘˁʝ ʩʝ ʚʨʰʠ ʫʚʝʢ ʩʘʤʦ ʫ ʬʘʟʠ. ʅʫʣʘ ʩʝ ʥʠʢʘʜ ʥʝ ʧʨʝʢʠʜʘ. 

ʇʨʦʠʟʚʦʹʘʯ ʙʨʦʿʠʣʘ ʤʦʨʘ ʜʦʩʪʘʚʠʪʠ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ (ʘʪʝʩʪʝ) ʢʦʿʦʤ 
ʜʦʢʘʟʫʿʝ ʜʘ ʿʝ ʟʘʜʦʚʦˀʠʦ ʥʘʚʝʜʝʥʝ ʩʪʘʥʜʘʨʜʝ ʟʘ ʧʨʝʢʠʜʘʯʢʠ ʤʦʜʫʣ. 

ʅʘʯʠʥ ʧʦʥʦʚʥʦʛ ʫʢˀʫʯʝˁʘ ʩʢʣʦʧʢʝ ʿʝ ʧʨʦʛʨʘʤʘʙʠʣʘʥ ʠ ʧʦʩʪʦʿʝ ʜʚʘ ʨʝʞʠʤʘ ʨʘʜʘ 
ʩʢʣʦʧʢʝ: 

2.3.1.1. Ăʋʉʃʆɺʅʆ ʋʂɲʋʏɽɳɽ ʉʂʃʆʇʂɽñ 

ʇʦ ʜʦʙʠʿʘˁʫ ʢʦʤʘʥʜʝ ʟʘ ʧʦʥʦʚʥʦ ʫʢˀʫʯʝˁʝ / ʠʩʪʝʢʫ ʢʘʟʥʝʥʦʛ ʚʨʝʤʝʥʘ, ʧʦʪʨʝʙʥʦ ʿʝ 
ʪʘʩʪʝʨʦʤ / ʪʘʩʪʝʨʠʤʘ ʣʦʢʘʣʥʦ ʧʦʪʚʨʜʠʪʠ ʫʢˀʫʯʝˁʝ ʩʢʣʦʧʢʝ. ʇʨʠ ʪʦʤ ʩʝ ʥʘ ʜʠʩʧʣʝʿʫ 
ʥʘʣʘʟʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʦʙʘʚʝʰʪʝˁʝ ʜʘ ʿʝ ʧʦʪʨʝʙʘʥ ʫʩʣʦʚ ʟʘ ʫʢˀʫʯʝˁʝ ʦʩʪʚʘʨʝʥ, ʠ ʜʘ 
ʩʝ ʦʯʝʢʫʿʝ ʧʦʪʚʨʜʘ ʧʨʝʢʦ ʪʘʩʪʝʨʘ. 
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2.3.1.2. Ăɸʋʊʆʄɸʊʉʂʆ ʋʂɲʋʏɽɳɽ ʉʂʃʆʇʂɽñ 

ʇʦ ʜʦʙʠʿʘˁʫ ʢʦʤʘʥʜʝ ʟʘ ʧʦʥʦʚʥʦ ʫʢˀʫʯʝˁʝ / ʠʩʪʝʢʫ ʢʘʟʥʝʥʦʛ ʚʨʝʤʝʥʘ, ʩʢʣʦʧʢʘ ʩʝ 
ʘʫʪʦʤʘʪʩʢʠ ʫʢˀʫʯʫʿʝ. 

2.3.2. ɼɸɲʀʅʉʂʆ ʋʇʈɸɺɲɸɳɽ ʇʆʊʈʆʐɳʆʄ 

ɹʨʦʿʠʣʦ ʠʤʘ ʤʠʥʠʤʫʤ ʿʝʜʘʥ ʫʧʨʘʚˀʘʯʢʠ ʠʟʣʘʟ (ʥʝʟʘʚʠʩʘʥ ʨʝʣʝʿ) ʟʘ ʫʧʨʘʚˀʘˁʝ 
ʧʦʿʝʜʠʥʠʤ ʪʨʦʰʠʣʠʤʘ ʫ ʠʥʩʪʘʣʘʮʠʿʠ ʢʫʧʮʘ (ʧʦ ʧʨʘʚʠʣʫ ʪʝʨʤʠʯʢʠʤ). ʋʧʨʘʚˀʘʯʢʠ 
ʠʟʣʘʟ ʿʝ ʨʝʘʣʠʟʦʚʘʥ ʢʘʦ ʛʘʣʚʘʥʩʢʠ ʦʜʚʦʿʝʥ ʨʝʣʝ, ʤʠʥʠʤʘʣʥʠʭ ʪʝʭʥʠʯʢʠʭ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ 230V, 2ɸ, ʯʠʿʠ ʩʫ ʧʨʠʢˀʫʯʮʠ ʠʟʚʝʜʝʥʠ ʥʘ ʧʨʠʢˀʫʯʥʠʮʠ ʙʨʦʿʠʣʘ. 

ɸʢʪʠʚʠʨʘˁʝ ʦʚʦʛ ʠʟʣʘʟʘ ʿʝ ʧʨʚʝʥʩʪʚʝʥʦ ʜʘˀʠʥʩʢʠʤ ʧʫʪʝʤ (ʢʦʤʘʥʜʘ ʠʟ ɸʄʄ ʎʝʥʪʨʘ) 
ʘʣʠ ʩʝ ʤʦʞʝ ʧʨʦʛʨʘʤʠʨʘˁʝʤ ʦʤʦʛʫ˂ʠʪʠ ʜʘ ʩʝ ʘʫʪʦʤʘʪʩʢʠ ʘʢʪʠʚʠʨʘ ʫ ʩʢʣʘʜʫ ʩʘ 
ʚʘʞʝ˂ʠʤ ʪʘʨʠʬʥʠʤ ʧʨʦʛʨʘʤʦʤ. 

2.3.3. ʃʀʄʀʊʀʈɸɳɽ ɼʆɿɺʆɲɽʅɽ ʄɸʂʉʀʄɸʃʅɽ ʉʅɸɻɽ 

ɹʨʦʿʠʣʦ ʠʤʘ ʩʦʬʪʚʝʨʩʢʫ ʤʦʛʫ˂ʥʦʩʪ ʣʠʤʠʪʠʨʘˁʘ ʩʥʘʛʝ ʢʦʿʦʤ ʢʫʧʘʮ ʤʦʞʝ ʦʧʪʝʨʝʪʠʪʠ 
ʝʣʝʢʪʨʦʜʠʩʪʨʠʙʫʪʠʚʥʫ ʤʨʝʞʫ, ʫʧʠʩʠʚʘˁʝʤ ʣʠʤʠʪʠʨʘʿʫ˂ʝ ʚʨʝʜʥʦʩʪʠ (ʣʠʤʠʪʘ ʩʥʘʛʝ) , 
ʚʨʝʤʝʥʩʢʦʛ ʧʝʨʠʦʜʘ ʪʦʣʝʨʘʥʮʠʿʝ ʪʘʢʚʦʛ ʦʧʪʝʨʝ˂ʝˁʘ (ʚʨʝʤʝ ʟʘʪʝʟʘˁʘ) ʠ ʢʘʟʥʝʥʦʛ 
ʚʨʝʤʝʥʘ ʠʩʢˀʫʯʝˁʘ ʢʫʧʮʘ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʨʝʛʠʩʪʨʝ ʫ ʤʝʤʦʨʠʿʠ ʙʨʦʿʠʣʘ. ɹʨʦʿʠʣʦ ʠʤʘ 
ʤʦʛʫ˂ʥʦʩʪ ʫʧʠʩʘ ʜʚʘ ʥʠʚʦʘ ʣʠʤʠʪʘ ʩʥʘʛʝ ï ʿʝʜʥʫ ʚʨʝʜʥʦʩʪ ʟʘ Ăʥʦʨʤʘʣʥʠñ ʥʠʚʦ, ʫ 
ʩʢʣʘʜʫ ʩʘ ʫʛʦʚʦʨʝʥʦʤ ʚʨʝʜʥʦʰ˂ʫ, ʠ ʜʨʫʛʫ, ʤʘˁʫ ʚʨʝʜʥʦʩʪ, ʢʦʿʘ ʩʝ ʘʢʪʠʚʠʨʘ ʥʘ 
ʢʦʤʘʥʜʫ ʠʟ ɸʄʄ ʎʝʥʪʨʘ, ʟʘ ʩʣʫʯʘʿ ʨʝʜʫʢʮʠʿʝ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʫ ʩʠʩʪʝʤʫ. 

ɺʨʝʜʥʦʩʪʠ ʣʠʤʠʪʘ ʩʥʘʛʝ, ʚʨʝʤʝʥʘ ʟʘʪʝʟʘˁʘ ʠ ʢʘʟʥʝʥʦʛ ʚʨʝʤʝʥʘ ʩʝ ʤʦʛʫ ʟʘʜʘʚʘʪʠ 
ʜʘˀʠʥʩʢʠ ʠ ʣʦʢʘʣʥʦ. 

ʃʠʤʠʪ ʩʥʘʛʝ ʿʝ ʚʨʝʜʥʦʩʪ ʫʛʦʚʦʨʝʥʦʛ ʤʘʢʩʠʤʫʤʘ ʘʢʪʠʚʥʝ ʩʥʘʛʝ ʢʦʿʠ ʢʫʧʘʮ ʫʛʦʚʘʨʘ ʩʘ 
ʜʠʩʪʨʠʙʫʪʝʨʦʤ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

ɺʨʝʤʝ ʟʘʪʝʟʘˁʘ ʿʝ ʫʛʦʚʦʨʝʥʦ ʚʨʝʤʝ ʢʦʿʝ ʢʫʧʘʮ ʫʛʦʚʘʨʘ ʩʘ ʜʠʩʪʨʠʙʫʪʝʨʦʤ ʝʣʝʢʪʨʠʯʥʝ 
ʝʥʝʨʛʠʿʝ, ʠ ʜʝʬʠʥʠʰʝ ʤʠʥʠʤʘʣʥʦ ʚʨʝʤʝ ʧʨʝʢʦʨʘʯʝˁʘ ʣʠʤʠʪʘ ʩʥʘʛʝ ʥʘʢʦʥ ʢʦʿʝʛ 
ʜʦʣʘʟʠ ʜʦ ʘʢʪʠʚʠʨʘˁʘ ʧʨʝʢʠʜʘʯʢʦʛ ʤʦʜʫʣʘ. 

ʂʘʟʥʝʥʦ ʚʨʝʤʝ ʿʝ ʫʛʦʚʦʨʝʥʦ ʚʨʝʤʝ ʢʦʿʝ ʢʫʧʘʮ ʫʛʦʚʘʨʘ ʩʘ ʜʠʩʪʨʠʙʫʪʝʨʦʤ ʝʣʝʢʪʨʠʯʥʝ 
ʝʥʝʨʛʠʿʝ, ʠ ʜʝʬʠʥʠʰʝ ʚʨʝʤʝ ʥʘʢʦʥ ʠʩʢˀʫʯʝˁʘ ʢʫʧʮʘ ʟʙʦʛ ʧʨʝʢʦʨʘʯʝˁʘ ʣʠʤʠʪʘ ʩʥʘʛʝ 
ʫ ʢʦʿʝʤ ʥʠʿʝ ʤʦʛʫ˂ʝ ʠʟʚʨʰʠʪʠ ʧʦʥʦʚʥʦ ʫʢˀʫʯʝˁʝ ʢʫʧʮʘ (ʧʨʦʛʨʘʤʘʙʠʣʥʦ ʫ ʨʘʩʧʦʥʫ ʦʜ 
0 ʜʦ 5 ʤʠʥ). 

ʂʘʜʘ ʙʨʦʿʠʣʦ ʜʝʪʝʢʪʫʿʝ ʧʨʝʢʦʨʘʯʝˁʝ ʣʠʤʠʪʘ ʩʥʘʛʝ, ʥʘ ʩʚʦʤ ʜʠʩʧʣʝʿʫ ʩʠʛʥʘʣʠʟʠʨʘ ʜʘ 
ʿʝ ʣʠʤʠʪ ʧʨʝʢʦʨʘʯʝʥ ʠ ʜʘ ˂ʝ ʢʫʧʘʮ ʙʠʪʠ ʠʩʢˀʫʯʝʥ ʩʘ ʤʨʝʞʝ ʫʢʦʣʠʢʦ ʫ ʚʨʝʤʝʥʫ 
ʟʘʪʝʟʘˁʘ ʥʝ ʩʤʘˁʠ ʧʦʪʨʦʰˁʫ. ʆʚʘ ʩʠʛʥʘʣʠʟʘʮʠʿʘ ʿʝ ʤʦʛʫ˂ʘ ʠ ʥʘ ʜʦʜʘʪʥʦʤ ʜʠʩʧʣʝʿʫ 
ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʢʦʜ ʢʫʧʮʘ ʫ ʩʪʘʥʫ/ʢʫ˂ʠ (ʘʢʦ ʿʝ ʦʩʪʚʘʨʝʥʘ ʢʦʤʫʥʠʢʘʮʠʿʘ ʩʘ ʜʦʜʘʪʥʠʤ 
ʫʨʝʹʘʿʝʤ ï HAN). ʇʦ ʠʩʪʝʢʫ ʚʨʝʤʝʥʘ ʟʘʪʝʟʘˁʘ, ʧʨʝʢʠʜʘʯʢʠ ʤʦʜʫʣ ʟʘ 
ʠʩʢˀʫʯʝˁʝ/ʫʢˀʫʯʝˁʝ ʢʫʧʮʘ ʩʝ ʘʢʪʠʚʠʨʘ, ʘ ʥʘ ʜʠʩʧʣʝʿʫ ʙʨʦʿʠʣʘ / ʜʦʜʘʪʥʦʤ ʜʠʩʧʣʝʿʫ 
ʿʝ ʦʙʘʚʝʰʪʝˁʝ ʜʘ ʿʝ ʜʦʰʣʦ ʜʦ ʠʩʢˀʫʯʝˁʘ ʟʙʦʛ ʧʨʝʢʦʨʘʯʝˁʘ ʣʠʤʠʪʘ ʠ ʧʦʜʘʪʘʢ 
ʢʦʣʠʢʦ ʿʦʰ ʠʤʘ ʜʦ ʠʩʪʝʢʘ Ăʢʘʟʥʝʥʦʛ ʚʨʝʤʝʥʘñ (ʫʢʦʣʠʢʦ ʿʝ ʦʚʘʿ ʧʘʨʘʤʝʪʘʨ ʘʢʪʠʚʘʥ ʫ 
ʙʨʦʿʠʣʫ). 

ʇʦ ʠʩʪʝʢʫ Ăʢʘʟʥʝʥʦʛ ʚʨʝʤʝʥʘñ ʧʦʥʦʚʥʦ ʫʢˀʫʯʝˁʝ ʩʝ ʚʨʰʠ ʫ ʩʢʣʘʜʫ ʩʘ ʘʢʪʠʚʥʠʤ 
ʨʝʞʠʤʦʤ ʨʘʜʘ ʩʢʣʦʧʢʝ (ʫʩʣʦʚʥʦ ʠʣʠ ʘʫʪʦʤʘʪʩʢʦ ʫʢˀʫʯʝˁʝ ʩʢʣʦʧʢʝ). 
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ʋ ʧʦʩʝʙʥʦʤ ɼʥʝʚʥʠʢʫ ʜʦʛʘʹʘʿʘ ʩʝ, ʩʘ ʚʨʝʤʝʥʩʢʠʤ ʞʠʛʦʤ ʠ ʩʪʘʪʫʩʦʤ ʧʨʝʢʠʜʘʯʢʦʛ 
ʤʦʜʫʣʘ, ʨʝʛʠʩʪʨʫʿʫ ʟʘʧʠʩʠ ʟʘ ʥʘʿʤʘˁʝ 10 ʧʦʩʣʝʜˁʠʭ ʠʩʢˀʫʯʝˁʘ, ʦʜʥʦʩʥʦ ʫʢˀʫʯʝˁʘ 
ʧʨʝʢʠʜʘʯʢʦʛ ʤʦʜʫʣʘ. 

2.3.4. ɼɸɲʀʅʉʂʆ ʀʉʂɲʋʏɽɳɽ/ ʋʂɲʋʏɽɳɽ ʂʋʇʎɸ (ʇʈɽʂʀɼ ʀʉʇʆʈʋʂɽ ɽɽ) 

ʂʦʤʘʥʜʦʤ ʠʟ ɸʄʄ ʎʝʥʪʨʘ ʿʝ ʤʦʛʫ˂ʝ ʘʢʪʠʚʠʨʘʪʠ ʧʨʝʢʠʜʘʯʢʠ ʤʦʜʫʣ ʟʘ ʜʘˀʠʥʩʢʦ 
ʠʩʢˀʫʯʝˁʝ/ʫʢˀʫʯʝˁʝ ʢʫʧʮʘ (ʩʣʫʯʘʿ ʥʝʠʟʚʨʰʘʚʘˁʘ ʬʠʥʘʥʩʠʿʩʢʝ ʦʙʘʚʝʟʝ ʢʫʧʮʘ 
ʧʨʝʤʘ ʜʠʩʪʨʠʙʫʪʝʨʫ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ). 

ʇʨʠ ʠʩʢˀʫʯʝˁʫ ʦʙʘʚʝʟʥʦ ʩʝ ʨʘʜʠ ʬʘʟʥʦ ʠʩʢˀʫʯʝˁʝ ʜʦʢ ʩʝ ʧʦʥʦʚʥʦ ʫʢˀʫʯʝˁʝ ʚʨʰʠ 
ʫ ʩʢʣʘʜʫ ʩʘ ʘʢʪʠʚʥʠʤ ʨʝʞʠʤʦʤ ʨʘʜʘ ʩʢʣʦʧʢʝ (ʫʩʣʦʚʥʦ ʠʣʠ ʘʫʪʦʤʘʪʩʢʦ ʫʢˀʫʯʝˁʝ 
ʩʢʣʦʧʢʝ). 

ʋ ʧʦʩʝʙʥʦʤ ɼʥʝʚʥʠʢʫ ʜʦʛʘʹʘʿʘ ʩʝ, ʩʘ ʚʨʝʤʝʥʩʢʠʤ ʞʠʛʦʤ ʠ ʩʪʘʪʫʩʦʤ ʧʨʝʢʠʜʘʯʢʦʛ 
ʤʦʜʫʣʘ, ʨʝʛʠʩʪʨʫʿʫ ʟʘʧʠʩʠ ʟʘ ʥʘʿʤʘˁʝ 10 ʧʦʩʣʝʜˁʠʭ ʠʩʢˀʫʯʝˁʘ, ʦʜʥʦʩʥʦ ʫʢˀʫʯʝˁʘ 
ʧʨʝʢʠʜʘʯʢʦʛ ʤʦʜʫʣʘ. 

2.4. ʄɽʈɽɳɽ Kɺɸʃʀʊɽʊɸ ɽʃɽʂʊʈʀʏʅɽ ɽʅɽʈɻʀɱɽ 

2.4.1. ʄɸʂʉʀʄɸʃʅʀ ʀ ʄʀʅʀʄɸʃʅʀ ʅɸʇʆʅ 

ɹʨʦʿʠʣʦ ʤʝʨʠ ʠ ʨʝʛʠʩʪʨʫʿʝ ʤʘʢʩʠʤʘʣʥʝ ʠ ʤʠʥʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ ʥʘʧʦʥʘ ʥʘ ʤʝʩʝʯʥʦʤ 
ʥʠʚʦʫ. 

2.4.2. ɺɸʈʀɱɸʎʀɱɽ ʅɸʇʆʅɸ 

ɹʨʦʿʠʣʦ ʨʝʛʠʩʪʨʫʿʝ ʚʘʨʠʿʘʮʠʿʝ ʥʘʧʦʥʘ ʫ ʩʢʣʘʜʫ ʩʘ SPRS ɽN 50160. 

ɹʨʦʿʠʣʦ ʨʝʛʠʩʪʨʫʿʝ ʢʦʣʠʢʦ ʚʨʝʤʝʥʘ ʿʝ ʥʘʧʦʥ ʙʠʦ ʫ ʿʝʜʥʦʤ ʦʜ ʩʝʜʘʤ ʦʧʩʝʛʘ ʢʦʿʠ ʩʝ 
ʧʘʨʘʤʝʪʘʨʩʢʠ ʧʦʜʝʰʘʚʘʿʫ. ʇʝʨʠʦʜʠʯʥʦ ʩʝ ʧʨʘʪʠ ʥʘʧʦʥ ʠ ʥʘ ʦʩʥʦʚʫ ˁʝʛʦʚʝ 
ʚʨʝʜʥʦʩʪʠ ʠʥʢʨʝʤʝʥʪʠʨʘ ʿʝʜʘʥ ʦʜ 7 ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʨʝʛʠʩʪʘʨʘ. ʇʝʨʠʦʜʘ ʫʟʦʨʢʦʚʘˁʘ 
ʥʘʧʦʥʘ ʿʝ 1 (ʿʝʜʘʥ) ʩʝʢʫʥʜ. 

ʀʩʪʦʚʨʝʤʝʥʦ ʩʝ ʧʨʘʪʠ 10 ʤʠʥʫʪʥʘ ʧʨʦʩʝʯʥʘ ʚʨʝʜʥʦʩʪ ʥʘʧʦʥʘ, ʠ ʫ ʩʣʫʯʘʿʝʚʠʤʘ ʢʘʜʘ: 

¶ ʩʫ 95% 10 ʤʠʥʫʪʥʠʭ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʥʘʧʦʥʘ ʫ ʧʦʩʣʝʜˁʠʭ ʥʝʜʝˀʫ ʜʘʥʘ 
ʚʘʥ ʦʧʩʝʛʘ ʦʜ Ñ10% ʥʘʟʥʘʯʝʥʦʛ ʥʘʧʦʥʘ, ʦʜʥʦʩʥʦ 

¶ ʝʿ 100% 10 ʤʠʥʫʪʥʠʭ ʧʨʦʩʝʯʥʠʭ ʚʨʝʜʥʦʩʪʠ ʥʘʧʦʥʘ ʫ ʧʦʩʣʝʜˁʠʭ ʥʝʜʝˀʫ ʜʘʥʘ 
ʚʘʥ ʛʨʘʥʠʮʘ + 10% / -15% ʥʘʟʥʘʯʝʥʦʛ ʥʘʧʦʥʘ, 

ʫ ɼʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ ʩʝ ʫʥʦʩʠ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʠʥʬʦʨʤʘʮʠʿʘ. 

2.4.3. ʄɸʂʉʀʄɸʃʅɸ ʉʊʈʋɱɸ 

ɹʨʦʿʠʣʦ ʤʝʨʠ ʠ ʨʝʛʠʩʪʨʫʿʝ ʤʘʢʩʠʤʘʣʥʝ ʚʨʝʜʥʦʩʪʠ ʩʪʨʫʿe ʥʘ ʤʝʩʝʯʥʦʤ ʥʠʚʦʫ.  

2.4.4. ʇʆɼʅɸʇʆʅʀ ʀ ʇʈɽʅɸʇʆʅʀ 

ɹʨʦʿʠʣʦ ʨʝʛʠʩʪʨʫʿʝ ʜʦʛʘʹʘʿ ʥʘʩʪʘʥʢʘ ʧʦʜʥʘʧʦʥʘ/ʧʨʝʥʘʧʦʥʘ ʠ ʧʨʝʩʪʘʥʢʘ ʠʩʪʠʭ. 
ɼʦʛʘʹʘʿʠ ʩʝ ʫʧʠʩʫʿʫ ʫ ʧʦʩʝʙʘʥ ʜʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ (ʜʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʝ 
ʝʥʝʨʛʠʿʝ) ʩʘ  ʜʘʪʫʤʦʤ / ʚʨʝʤʝʥʦʤ ʜʦʛʘʹʘʿʘ, ʢʘʧʘʮʠʪʝʪʘ ʙʘʨ 100 ʟʘʧʠʩʘ. 

ʇʨʘʛʦʚʠ ʧʦʜʥʘʧʦʥʘ ʠ ʧʨʝʥʘʧʦʥʘ ʩʫ ʧʘʨʘʤʝʪʘʨʩʢʠ. ʀʥʠʮʠʿʘʣʥʦ: ʧʦʜʥʘʧʦʥ= -20%Un, 
ʧʨʝʥʘʧʦʥ= +15%Un. 

2.4.5. ʈɽɻʀʉʊʈʆɺɸɳɽ ʇʈɽʂʀɼɸ ʅɸʇɸɱɸɳɸ 

ɹʨʦʿʠʣʦ ʨʝʛʠʩʪʨʫʿʝ ʧʨʝʢʠʜʝ ʥʘʧʘʿʘˁʘ ʫ ʩʢʣʘʜʫ ʩʘ SRPS ɽN 50160. 
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ɹʨʦʿʠʣʦ ʨʝʛʠʩʪʨʫʿʝ ʙʨʦʿ ʠ ʫʢʫʧʥʦ ʪʨʘʿʘˁʝ ʢʨʘʪʢʦʪʨʘʿʥʠʭ ʧʨʝʢʠʜʘ ʥʘʧʘʿʘˁʘ (ʧʨʝʢʠʜʠ 
ʥʘʧʘʿʘˁʘ ʢʨʘ˂ʠ ʦʜ 3 ʤʠʥʫʪʘ) ʠ ʜʫʛʦʪʨʘʿʥʝ ʧʨʝʢʠʜʝ ʥʘʧʘʿʘˁʘ (ʧʨʝʢʠʜʠ ʥʘʧʘʿʘˁʘ ʜʫʞʠ 
ʦʜ 3 ʤʠʥʫʪʘ), ʢʦʿʝ ʙʝʣʝʞʠ ʫ ʜʥʝʚʥʠʢʫ ʢʚʘʣʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. ɹʨʦʿʠʣʦ ʟʘ 
ʩʚʘʢʠ ʧʨʝʢʠʜ ʥʘʧʘʿʘˁʘ ʫʧʠʩʫʿʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʢʦʜʦʚʝ ʫ ʜʥʝʚʥʠʢ ʢʚʘʣʠʪʝʪʘ ʝʣʝʢʪʨʠʯʥʝ 
ʝʥʝʨʛʠʿʝ.  

2.5. ʀɿʄɽɳʀɺʆʉʊ ʉʆʌʊɺɽʈɸ ʋ ɹʈʆɱʀʃʋ (FIRMWARE UPGRADE) 

ɹʨʦʿʠʣʦ ʤʦʨʘ ʜʘ ʧʦʜʨʞʘʚʘ ʦʧʮʠʿʫ ʠʟʤʝʥʝ ʩʦʧʩʪʚʝʥʦʛ ʩʦʬʪʚʝʨʘ (firmware upgrade). 

ʀʟʤʝʥʘ ʩʦʬʪʚʝʨʘ ʫ ʙʨʦʿʠʣʫ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʪʘʢʘʚ ʥʘʯʠʥ ʜʘ ʥʝ ʤʝˁʘ ʥʠ ʥʘ ʢʦʿʠ 
ʥʘʯʠʥ ʤʝʨʥʝ ʢʘʨʘʢʪʝʨʠʩʪʠʢʝ (ʤʝʪʨʦʣʦʛʠʿʫ) ʙʨʦʿʠʣʘ, ʧʦʜʘʪʢʝ ʢʦʿʠ ʩʫ ʤʝʤʦʨʠʩʘʥʠ ʫ 
ʙʨʦʿʠʣʫ (ʧʦʜʘʪʢʝ ʦ ʤʝʨʝˁʫ, ʩʪʘʪʫʩʝ ʠʪʜ...), ʢʦʥʬʠʛʫʨʘʮʠʦʥʝ ʧʘʨʘʤʝʪʨʝ ʠʣʠ 
ʦʧʝʨʘʮʠʦʥʝ ʧʘʨʘʤʝʪʨʝ ʙʨʦʿʠʣʘ - ʩʚʠ ʪʠ ʧʦʜʘʮʠ ʦʩʪʘʿʫ ʥʝʠʟʤʝˁʝʥʠ ʠ ʥʘʢʦʥ ʠʟʤʝʥʝ 
ʩʦʬʪʚʝʨʘ.  

ʅʦʚʠ ʩʦʬʪʚʝʨ ʙʨʦʿʠʣʘ ˂ʝ ʙʠʪʠ ʜʦʩʪʘʚˀʝʥ ʙʨʦʿʠʣʫ ʩʘ ʧʘʨʘʤʝʪʨʦʤ ʜʘʪʫʤʘ/ʚʨʝʤʝʥʘ 
ʧʨʠʤʝʥʝ ʥʦʚʦʛ ʩʦʬʪʚʝʨʘ (ʪʿ. ʙʨʦʿʠʣʦ ˂ʝ ʤʝʤʦʨʠʩʘʪʠ ʥʦʚʠ ʩʦʬʪʚʝʨ ʘʣʠ ˂ʝ ʛʘ ʧʦʯʝʪʠ 
ʠʟʚʨʰʘʚʘʪʠ ʢʘʜʘ ʩʝ ʜʦʩʪʠʛʥʝ ʟʘʜʘʪʠ ʧʘʨʘʤʝʪʘʨ). ʋʢʦʣʠʢʦ ʿʝ ʪʘʿ ʧʘʨʘʤʝʪʘʨ Ă0ñ ʪʦ 
ʟʥʘʯʠ ʜʘ ˂ʝ ʙʨʦʿʠʣʦ ʦʜʤʘʭ ʧʦ ʧʨʠʤʘˁʫ ʥʦʚʦʛ ʩʦʬʪʚʝʨʘ ʧʦʯʝʪʠ ˁʝʛʦʚʦ ʠʟʚʨʰʘʚʘˁʝ. 

ɹʨʦʿʠʣʦ ˂ʝ ʧʦ ʧʨʠʤʘˁʫ ʥʦʚʦʛ ʩʦʬʪʚʝʨʘ ʧʨʦʚʝʨʠʪʠ ˁʝʛʦʚʫ ʢʦʝʛʟʠʩʪʝʪʥʦʩʪ ʠ ʫ ʩʣʫʯʘʿʫ 
ʜʘ ʧʨʦʚʝʨʘ ʥʝ ʧʨʦʹʝ ʧʦʟʠʪʠʚʥʦ ʥʦʚʠ ʩʦʬʪʚʝʨ ʥʝ˂ʝ ʙʠʪʠ ʠʟʚʨʰʘʚʘʥ. 

ɹʨʦʿʠʣʦ ˂ʝ ʫ ɼʥʝʚʥʠʢʫ ʜʦʛʘʹʘʿʘ ʟʘʙʝʣʝʞʠʪʠ ʚʨʝʤʝ ʠ ʜʘʪʫʤ ʧʨʠʤʘˁʘ ʥʦʚʦʛ ʩʦʬʪʚʝʨʘ 
ʢʘʦ ʠ ʚʨʝʤʝ ʠ ʜʘʪʫʤ ʧʨʠʤʝʥʝ ʥʦʚʦʛ ʩʦʬʪʚʝʨʘ. 

ɹʨʦʿʠʣʦ ˂ʝ ʧʨʠ ʧʨʠʤʝʥʠ ʥʦʚʦʛ ʩʦʬʪʚʝʨʘ ʠʟʚʨʰʠʪʠ ʘʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʢʫ. ʈʝʟʫʣʪʘʪʠ ʪʝ 
ʜʠʿʘʛʥʦʩʪʠʢʝ ˂ʝ ʙʠʪʠ ʜʦʩʪʫʧʥʠ ʥʘ ʙʨʦʿʠʣʫ (ʣʦʢʘʣʥʦ ʠ ʜʘˀʠʥʩʢʠ). 

ʋʧʠʩ ʥʦʚʦʛ ʩʦʬʪʚʝʨʘ ʫ ʙʨʦʿʠʣʦ ʤʦʞʝ ʩʝ ʦʙʘʚʠʪʠ ʣʦʢʘʣʥʦ ʠ ʜʘˀʠʥʩʢʠ. 

2.5.1. ʃʆʂɸʃʅɸ ʀɿʄɽʅɸ ʉʆʌʊɺɽʈɸ 

ɹʨʦʿʠʣʦ ʩʝ ʧʨʝʢʦ ʩʚʦʛ ʣʦʢʘʣʥʦʛ ʝʣʝʢʪʨʠʯʥʦʛ ʠʥʪʝʨʬʝʿʩʘ ʧʦʚʝʟʫʿʝ ʩʘ ʨʫʯʥʠʤ 
ʪʝʨʤʠʥʘʣʦʤ ʠʣʠ ʧʨʝʥʦʩʥʠʤ ʨʘʯʫʥʘʨʦʤ ʥʘ ʢʦʤʝ ʩʝ ʥʘʣʘʟʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʩʦʬʪʚʝʨ ʟʘ 
ʫʧʠʩ ʥʦʚʦʛ ʩʦʬʪʚʝʨʘ ʫ ʙʨʦʿʠʣʦ. ʇʨʦʮʝʩ ʩʝ ʦʙʘʚˀʘ ʥʘ ʪʘʢʘʚ ʥʘʯʠʥ ʜʘ ʥʠ ʫ ʿʝʜʥʦʤ 
ʪʨʝʥʫʪʢʫ ʥʠʩʫ ʫʛʨʦʞʝʥʠ ʧʦʜʘʮʠ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫ ʙʨʦʿʠʣʫ. ʋʢʦʣʠʢʦ ʠʟ ʥʝʢʦʛ ʨʘʟʣʦʛʘ 
ʧʨʦʮʝʩ ʠʟʤʝʥʝ ʩʦʬʪʚʝʨʘ ʥʠʿʝ ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥ ʙʨʦʿʠʣʦ ʠʤʘ ʤʝʭʘʥʠʟʘʤ ʜʘ ʩʝ 
ʘʫʪʦʤʘʪʩʢʠ ʚʨʘʪʠ ʥʘ ʦʨʠʛʠʥʘʣʥʠ (ʧʨʝʪʭʦʜʥʫ ʚʝʨʟʠʿʫ) ʩʦʬʪʚʝʨ. 

ʋ ʦʢʚʠʨʫ ɼʥʝʚʥʠʢʘ ʜʦʛʘʹʘʿʘ ʩʚʝ ʘʢʮʠʿʝ ʦʚʝ ʚʨʩʪʝ ʙʠ˂ʝ ʟʘʙʝʣʝʞʝʥʝ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 
ʥʘʯʠʥ. 

2.5.2. ɼɸɲʀʅʉʂɸ ʀɿʄɽʅɸ ʉʆʌʊɺɽʈɸ 

ɹʨʦʿʠʣʦ ʩʝ ʧʨʝʢʦ ʩʚʦʛ ʣʦʢʘʣʥʦʛ ʝʢʩʪʝʨʥʦʛ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ ʤʦʜʫʣʘ ʧʦʚʝʟʫʿʝ ʩʘ ɸʄʄ 
ʎʝʥʪʨʦʤ ʥʘ ʢʦʤʝ ʩʝ ʥʘʣʘʟʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʩʦʬʪʚʝʨʩʢʠ ʤʦʜʫʣ ʟʘ ʫʧʠʩ ʥʦʚʦʛ ʩʦʬʪʚʝʨʘ 
ʫ ʙʨʦʿʠʣʦ. ɸʣʪʝʨʥʘʪʠʚʥʦ, ʫʣʦʛʫ ɸʄʄ ʎʝʥʪʨʘ ʤʦʛʫ ʧʨʝʫʟʝʪʠ ʢʦʥʮʝʥʪʨʘʪʦʨʠ (ʫʢʦʣʠʢʦ 
ʧʦʩʪʦʿʝ ʫ ʩʠʩʪʝʤʫ) ʘʣʠ ʧʦ ʥʘʣʦʛʫ ɸʄʄ ʎʝʥʪʨʘ. ʇʨʦʮʝʩ ʩʝ ʦʙʘʚˀʘ ʥʘ ʪʘʢʘʚ ʥʘʯʠʥ ʜʘ 
ʥʠ ʫ ʿʝʜʥʦʤ ʪʨʝʥʫʪʢʫ ʥʠʩʫ ʫʛʨʦʞʝʥʠ ʧʦʜʘʮʠ ʢʦʿʠ ʩʝ ʥʘʣʘʟʝ ʫ ʙʨʦʿʠʣʫ. ʋʢʦʣʠʢʦ ʠʟ ʥʝʢʦʛ 
ʨʘʟʣʦʛʘ ʧʨʦʮʝʩ ʠʟʤʝʥʝ ʩʦʬʪʚʝʨʘ ʥʠʿʝ ʫʩʧʝʰʥʦ ʟʘʚʨʰʝʥ ʙʨʦʿʠʣʦ ʠʤʘ ʤʝʭʘʥʠʟʘʤ ʜʘ 
ʩʝ ʘʫʪʦʤʘʪʩʢʠ ʚʨʘʪʠ ʥʘ ʦʨʠʛʠʥʘʣʥʠ (ʧʨʝʪʭʦʜʥʫ ʚʝʨʟʠʿʫ) ʩʦʬʪʚʝʨ. 

ʋ ʦʢʚʠʨʫ ɼʥʝʚʥʠʢʘ ʜʦʛʘʹʘʿʘ ʩʚʝ ʘʢʮʠʿʝ ʦʚʝ ʚʨʩʪʝ ʙʠ˂ʝ ʟʘʙʝʣʝʞʝʥʝ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʠ 
ʥʘʯʠʥ. ʊʘʢʦʹʝ, ʫ ʦʢʚʠʨʫ ɸʄʄ ʎʝʥʪʨʘ ˂ʝ ʦʚʘʢʚʘ ʘʢʮʠʿʘ ʙʠʪʠ ʪʨʘʿʥʦ ʟʘʙʝʣʝʞʝʥʘ. 
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2.6. ɸʋʊʆ-ɼʀɱɸɻʅʆʉʊʀʂɸ ɹʈʆɱʀʃɸ (SELF-CHECK)  

ɹʨʦʿʠʣʦ ʠʤʘ ʨʝʘʣʠʟʦʚʘʥʫ ʬʫʥʢʮʠʿʫ ʘʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʢʝ. ʈʝʟʫʣʪʘʪ ʦʚʝ ʬʫʥʢʮʠʿʝ ʿʝ ʫʚʠʜ 
ʫ ʠʩʧʨʘʚʥʦ ʠʟʚʨʰʘʚʘˁʝ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʠʿʘ ʙʨʦʿʠʣʘ. 

ɹʨʦʿʠʣʦ ʘʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʢʫ ʦʙʘʚʝʟʥʦ ʠʟʚʦʜʠ ʧʨʠ ʧʨʠʢˀʫʯʝˁʫ ʥʘ ʤʨʝʞʫ ʪʿ. ʧʦ ʩʚʘʢʦʤ 
ʧʦʚʨʘʪʢʫ ʥʘʧʘʿʘˁʘ (power-up). ʇʦʨʝʜ ʪʦʛʘ ʦʙʘʚʝʟʥʘ ʿʝ ʘʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʢʘ ʧʨʠ ʩʚʘʢʦʿ 
ʧʨʦʤʝʥʠ ʩʦʬʪʚʝʨʘ ʫ ʙʨʦʿʠʣʫ. 

ɸʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʢʘ ʩʝ ʠʟʚʦʜʠ ʠ ʥʘ ʟʘʭʪʝʚ ʦʚʣʘʰ˂ʝʥʦʛ ʣʠʮʘ, ʥʘ ʩʘʤʦʤ ʤʝʨʥʦʤ ʤʝʩʪʫ 
ʧʨʝʢʦ ʨʫʯʥʠʭ ʫʨʝʹʘʿʘ. 

ɸʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʢʘ ʦʙʘʚʝʟʥʦ ʧʨʦʚʝʨʘʚʘ: 

¶ ʀʥʪʝʛʨʠʪʝʪ ʤʝʤʦʨʠʿʝ ʫ ʙʨʦʿʠʣʫ 

¶ ʉʪʘʪʫʩʝ ʠ ʘʣʘʨʤʝ ʥʘ ʙʨʦʿʠʣʫ 

¶ ɼʠʩʧʣʝʿ ʙʨʦʿʠʣʘ 

¶ ʉʪʘʪʫʩ ʙʘʪʝʨʠʿʝ 

ʇʦʨʝʜ ʦʚʠʭ ʤʦʛʫ ʩʝ ʠʟʚʦʜʠʪʠ ʠ ʩʣʝʜʝ˂ʝ ʧʨʦʚʝʨʝ: ʧʨʦʚʝʨʘ ʢʦʥʝʢʮʠʿʝ ʢʘ ʝʢʩʪʝʨʥʦʤ 
ʢʦʤʫʥʠʢʘʮʠʦʥʦʤ ʤʦʜʫʣʫ, ʧʨʠʩʫʪʥʦʩʪ ʥʘʧʦʥʘ ʠʪʜ... 

ʈʝʟʫʣʪʘʪʠ ʘʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʢʝ ʩʝ ʫʧʠʩʫʿʫ ʫ ɼʥʝʚʥʠʢ ʜʦʛʘʹʘʿʘ. 

2.7. ʇʆɼʈʐʂɸ ɿɸ ʇʈʀʂɲʋʏɽɳɽ ɺʆɼʆʄɽʈɸ, ɻɸʉʆʄɽʈɸ ʀ ʂɸʃʆʈʀʄɽʊɸʈɸ 
(ʄULTI-UTILITY METERING) 

ɹʨʦʿʠʣʦ ʧʦʩʝʜʫʿʝ ʝʣʝʢʪʨʠʯʥʠ ʠʥʪʝʨʬʝʿʩ (ʄ-Bus) ʟʘ ʧʨʠʢˀʫʯʝˁʝ ʦʩʪʘʣʠʭ ʤʝʨʥʠʭ 
ʫʨʝʹʘʿʘ ʢʦʿʠ ʩʝ ʤʦʛʫ ʥʘʣʘʟʠʪʠ ʢʦʜ ʢʫʧʮʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. ʋ ʥʘʿʦʧʰʪʠʿʝʤ ʩʣʫʯʘʿʫ 
ʪʦ ʩʫ ʚʦʜʦʤʝʨ, ʛʘʩʦʤʝʨ ʠ ʢʘʣʦʨʠʤʝʪʘʨ. 

ɹʨʦʿʠʣʦ ʤʠʥʠʤʘʣʥʦ ʧʦʩʝʜʫʿʝ ʤʝʤʦʨʠʿʩʢʝ ʨʝʛʠʩʪʨʝ ʟʘ ʯʫʚʘˁʝ ʦʙʨʘʯʫʥʩʢʠʭ ʧʦʜʘʪʘʢʘ 
ʟʘ ʩʚʘʢʦ ʦʜ ʥʘʚʝʜʝʥʠʭ ʤʝʨʠʣʘ. ʂʘʧʘʮʠʪʝʪ ʤʝʤʦʨʠʿʝ ʿʝ ʧʦ 12 ʦʙʨʘʯʫʥʩʢʠʭ ʧʝʨʠʦʜʘ ʟʘ 
ʩʚʘʢʦ ʦʜ ʤʝʨʠʣʘ ʦʨʛʘʥʠʟʦʚʘʥʝ ʧʦ FIFO ʧʨʠʥʮʠʧʫ. 

ɹʨʦʿʠʣʦ ʫ ʩʚʦʤ ʩʦʬʪʚʝʨʫ ʠʤʘ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʘʣʛʦʨʠʪʤʝ ʟʘ ʦʯʠʪʘʚʘˁʝ ʧʦʤʝʥʫʪʠʭ 
ʤʝʨʠʣʘ ʠ ʩʢʣʘʜʠʰʪʝˁʝ ʪʘʢʦ ʦʯʠʪʘʥʠʭ ʧʦʜʘʪʘʢʘ. 

ʆʚʘ ʬʫʥʢʮʠʿʘ ʿʝ ʧʨʝʜʤʝʪ ʜʦʜʘʪʥʦʛ ʟʘʭʪʝʚʘ ʜʠʩʪʨʠʙʫʪʝʨʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

2.8. ɹɽɿɹɽɼʅʆʉʊ ʇʆɼɸʊɸʂɸ 

ʋ ʮʠˀʫ ʙʝʟʙʝʜʥʦʩʪʠ ʧʦʜʘʪʘʢʘ, ʧʦʜʘʮʠ ʢʦʿʠʤʘ ʩʝ ʣʦʢʘʣʥʦ ʧʨʠʩʪʫʧʘ ʤʦʨʘʿʫ ʙʠʪʠ 
ʟʘʰʪʠ˂ʝʥʠ ʧʨʦʚʝʨʦʤ ʧʨʘʚʘ ʧʨʠʩʪʫʧʘ ʩʘ ʥʘʿʤʘˁʝ ʪʨʠ ʥʠʚʦʘ ʧʨʠʩʪʫʧʘ ʠ ʝʥʢʨʠʧʮʠʿʦʤ 
ʧʦʜʘʪʘʢʘ ʢʦʿʠ ʩʝ ʧʨʝʥʦʩʝ. 

¶ ʇʨʚʠ ʥʠʚʦ ʟʘʰʪʠʪʝ ʿʝ ʟʘʰʪʠʪʘ ʦʜ ʥʝʦʚʣʘʰ˂ʝʥʦʛ ʯʠʪʘˁʘ ʧʦʜʘʪʘʢʘ ʧʫʪʝʤ 
ʦʧʪʠʯʢʦʛ ʧʦʨʪʘ ʠ ʦʩʪʚʘʨʫʿʝ ʩʝ ʧʨʝʢʦ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ ʠʥʩʪʘʣʠʨʘʥʦʛ ʥʘ 
ʨʫʯʥʦʤ ʫʨʝʹʘʿʫ / ʧʨʝʥʦʩʥʦʤ ʨʘʯʫʥʘʨʫ, ʢʦʿʠ ʩʝ ʧʨʝʜʩʪʘʚˀʘ ʙʨʦʿʠʣʫ ʠ ʪʠʤʝ 
ʦʤʦʛʫ˂ʘʚʘ ʧʨʝʥʦʩ ʠ ʦʯʠʪʘʚʘˁʝ ʧʦʜʘʪʘʢʘ. 

¶ ɼʨʫʛʠ ʥʠʚʦ ʟʘʰʪʠʪʝ ʿʝ ʟʘʰʪʠʪʘ ʦʜ ʥʝʦʚʣʘʰ˂ʝʥʝ ʠʟʤʝʥʝ ʩʝʪʘ ʧʘʨʘʤʝʪʘʨʘ 
ʙʨʦʿʠʣʘ ʘ ʙʝʟ ʩʢʠʜʘˁʘ ʧʦʢʣʦʧʮʘ ʧʨʠʢˀʫʯʥʠʮʝ (ʥʘʨʫʰʘʚʘˁʘ ʧʣʦʤʙʝ 
ʜʠʩʪʨʠʙʫʮʠʿʝ). ʆʩʪʚʘʨʫʿʝ ʩʝ ʠʩʪʦ ʧʨʝʢʦ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ ʠʥʩʪʘʣʠʨʘʥʦʛ ʥʘ 
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ʨʫʯʥʦʤ ʫʨʝʹʘʿʫ / ʧʨʝʥʦʩʥʦʤ ʨʘʯʫʥʘʨʫ, ʢʦʿʠ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʩʪʝ ʢʦʨʠʩʥʠʢʘ, 
ʢʘʦ ʠ ʧʨʦʚʝʨʝ ʧʦʢʣʘʧʘˁʘ ʣʦʟʠʥʢʝ ʙʨʦʿʠʣʝ, ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʝ ʦʜʨʝʹʝʥʝ ʧʨʦʤʝʥʝ 
ʧʘʨʘʤʝʪʘʨʘ ʙʨʦʿʠʣʘ ʧʨʦʩʣʝʜʝ ʙʨʦʿʠʣʫ. ʇʘʨʘʤʝʪʨʠ ʢʦʿʠ ʩʝ ʤʦʛʫ ʤʝˁʘʪʠ ʥʘ 
ʦʚʦʤ ʥʠʚʦʫ ʩʫ ʚʨʝʤʝ ʠ ʪʘʨʠʬʥʠ ʧʨʦʛʨʘʤ. 

¶ ʊʨʝ˂ʠ ʥʠʚʦ ʟʘʰʪʠʪʝ ʿʝ ʟʘʰʪʠʪʘ ʦʜ ʥʝʦʚʣʘʰ˂ʝʥʝ ʠʟʤʝʥʝ ʩʦʬʪʚʝʨʘ ʙʨʦʿʠʣʘ, 
ʧʨʦʤʝʥʝ ʦʩʪʘʣʠʭ ʧʘʨʘʤʝʪʘʨʘ ʙʨʦʿʠʣʘ, ʢʘʦ ʠ ʣʦʢʘʣʥʦʛ ʫʢˀʫʯʝˁʘ / ʠʩʢˀʫʯʝˁʘ 
ʧʨʝʢʠʜʘʯʢʦʛ ʤʦʜʫʣʘ. ʆʚʝ ʘʢʮʠʿʝ ʥʘʜ ʙʨʦʿʠʣʦʤ ʩʫ ʦʤʦʛʫ˂ʝʥʝ ʩʢʠʜʘˁʝʤ 
ʧʦʢʣʦʧʮʘ ʧʨʠʢˀʫʯʥʠʮʝ (ʥʘʨʫʰʘʚʘˁʘ ʧʣʦʤʙʝ ʜʠʩʪʨʠʙʫʮʠʿʝ), ʘʣʠ ʪʝʢ ʥʘʢʦʥ 
ʧʨʦʚʝʨʝ ʚʨʩʪʝ ʢʦʨʠʩʥʠʢʘ ʩʦʬʪʚʝʨʩʢʦʛ ʧʘʢʝʪʘ ʠʥʩʪʘʣʠʨʘʥʦʛ ʥʘ ʨʫʯʥʦʤ ʫʨʝʹʘʿʫ 
/ ʧʨʝʥʦʩʥʦʤ ʨʘʯʫʥʘʨʫ, ʢʘʦ ʠ ʣʦʟʠʥʢʝ ʙʨʦʿʠʣʘ. 

ʉʚʘʢʘ ʠʟʤʝʥʘ ʧʘʨʘʤʝʪʘʨʘ / ʩʦʬʪʚʝʨʘ ʤʦʨʘ ʜʘ ʩʝ ʨʝʛʠʩʪʨʫʿʝ ʫ ʩʪʘʥʜʘʨʜʥʦʤ ɼʥʝʚʥʠʢʫ 
ʜʦʛʘʹʘʿʘ ʩʘ ʜʘʪʫʤʦʤ ʠ ʚʨʝʤʝʥʦʤ ʠʟʤʝʥʝ. 

ʅʝ ʩʤʝ ʙʠʪʠ ʦʤʦʛʫ˂ʝʥʘ ʠʟʤʝʥʘ ʨʝʛʠʩʪʘʨʘ ʫ ʢʦʿʠʤʘ ʩʝ ʯʫʚʘʿʫ ʦʙʨʘʯʫʥʩʢʠ ʧʦʜʘʮʠ.  

ɼʘˀʠʥʩʢʘ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʘ ʙʨʦʿʠʣʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʦʤʦʛʫ˂ʝʥʘ ʪʝʢ ʥʘʢʦʥ ʫʥʦʩʘ 
ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʣʦʟʠʥʢʝ, ʧʨʠ ʯʝʤʫ ʩʝ ʫ ʦʢʚʠʨʫ ʩʦʬʪʚʝʨʘ ʫ ɸʄʄ ʎʝʥʪʨʫ ʚʦʜʠ ʪʨʘʿʥʘ 
ʝʚʠʜʝʥʮʠʿʘ ʦ ʢʦʨʠʩʥʠʢʫ, ʚʨʝʤʝʥʫ ʠ ʚʨʩʪʠ ʧʨʝʜʫʟʝʪʝ ʘʢʮʠʿʝ. 
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1. ʊɽʍʅʀʏʂɽ ʂɸʈɸʂʊɽʈʀʉʊʀʂɽ ɹʈʆɱʀʃɸ ɿɸ ɼʀʈɽʂʊʅʀ 
ʇʈʀʂɲʋʏɸʂ (ʄʆʅʆʌɸɿʅʆ ɹʈʆɱʀʃʆ ) 

1.1. ʆʇʐʊɽ ʊɽʍʅʀʏʂɽ ʂAʈAʂʊɽʈʀʉʊʀʂɽ  

1.1.1. ʅAʏʀʅ ʈAɼA ï ʂʆʅʉʊʈʋʂʎʀɱA: ɹʨʦʿʠʣʦ ʤʦʨʘ ʙʠʪʠ ʝʣʝʢʪʨʦʥʩʢʦ (ʩʪʘʪʠʯʢʦ) 
ʟʘ ʤʦʥʦʬʘʟʥʠ ʜʚʦʞʠʯʥʠ ʜʠʨʝʢʪʥʠ ʧʨʠʢˀʫʯʘʢ. 

1.1.2. ʅɸɿʅɸʏɽʅʀ (ʈɽʌɽʈɽʅʊʅʀ) ʅAʇʆʅ:  230 V (-20%, +15%). 

1.1.3. ʅɸɿʅɸʏɽʅA ʉʊʈʋɱA :      5 (Ó 60) ɸ 

1.1.4. ʅɸɿʅɸʏɽʅA ʌʈɽʂɺɽʅʎʀɱA:    50 Hz. 

1.1.5. ʉʆʇʉʊɺɽʅɸ ʇʆʊʈʆʐɳɸ ɹʈʆɱʀʃɸ 

ʉʦʧʩʪʚʝʥʘ ʩʨʝʜˁʘ ʩʥʘʛʘ ʥʘʧʦʥʩʢʦʛ ʢʦʣʘ ʙʨʦʿʠʣʘ ʧʨʠ ʨʝʬʝʨʝʥʪʥʦʤ ʥʘʧʦʥʫ, 
ʨʝʬʝʨʝʥʪʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 23 oC ʠ ʨʝʬʝʨʝʥʪʥʦʿ ʬʨʝʢʚʝʥʮʠʿʠ ʥʝ ʩʤʝ ʜʘ 
ʧʨʝʣʘʟʠ ʚʨʝʜʥʦʩʪ ʦʜ 5 W ʠ 25 VA (ʩʪʘʥʜʘʨʜ IEC 62053-61). 

ʉʦʧʩʪʚʝʥʘ ʧʦʪʨʦʰˁʘ ʩʪʨʫʿʥʦʛ ʢʦʣʘ ʙʨʦʿʠʣʘ ʧʨʠ ʦʩʥʦʚʥʦʿ ʩʪʨʫʿʠ, ʨʝʬʝʨʝʥʪʥʦʿ 
ʬʨʝʢʚʝʥʮʠʿʠ ʠ ʨʝʬʝʨʝʥʪʥʦʿ ʪʝʤʧʝʨʘʪʫʨʠ ʦʜ 23 oC ʥʝ ʩʤʝ ʜʘ ʧʨʝʣʘʟʠ 
ʚʨʝʜʥʦʩʪ ʦʜ 4 VA. 

1.1.6. ʄʀʅʀʄɸʃʅɸ ʂʃAʉA ʊAʏʅʆʉʊʀ: 2 ï ʟʘ ʘʢʪʠʚʥʫ ʝʥʝʨʛʠʿʫ 

1.1.7. ʆʏɽʂʀɺɸʅʀ ɾʀɺʆʊʅʀ ɺɽʂ: ʤʠʥʠʤʘʣʥʦ 15 ʛʦʜʠʥʘ. 

1.1.8. ɼʀʄɽʅɿʀɱɽ (ʂʋɴʀʐʊɽ, ʇʈʀʂɲʋʏʅʀʎɸ ʀ ʇʆʂʃʆʇʎʀ)  

ɼʠʤʝʥʟʠʿʝ (ʛʣʘʚʥʝ ʤʝʨʝ) ʤʦʨʘʿʫ ʙʠʪʠ ʫʨʘʝ́ʥʝ ʧʨʝʤʘ ʩʣʠʮʠ 1.  

ʉʚʝ ʤʝʨʝ ʩʫ ʫ mm. 

 

 

 

 

 

b1 b2 C h1 h2 h3 h4 

105Ñ 1 Ò 135 Ò 140 Ò 155 Ò 171 Ò 240 Ó 60 
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ʉʣʠʢʘ 1 

1.1.9. ʇʈʀʂɲʋʏʅʀʎA 

ʇʨʠʢˀʫʯʥʠʮʘ ʩʝ ʠʟʚʦʜʠ ʢʘʦ ʜʝʤʦʥʪʘʞʥʘ. 

ʋ ʧʨʠʢˀʫʯʥʠʮʠ, ʚʦʜʦʚʠ ʙʨʦʿʠʣʘ ʟʘ ʜʠʨʝʢʪʘʥ ʧʨʠʢˀʫʯʘʢ ʩʝ ʩʧʘʿʘʿʫ ʩʪʝʟʘˀʢʘʤʘ ʩʘ 
ʙʘʢʘʨʥʦʤ ʩʪʨʫʿʥʦʤ ʠhʥʦʤ ʩʘ ʿʝʜʥʠʤ ʠʣʠ ʜʚʘ ʟʘʚʨʪˁʘ, ʠʣʠ ʯʘʫʨʘʩʪʠʤ ʩʪʝʟʘˀʢʘʤʘ 
ʧʨʝʤʘ ʩʪʘʥʜʘʨʜʫ SRPS EN 62052 ï 11.  

ʇʦʤʦ˂ʥʠ ʠ ʢʦʤʘʥʜʥʠ ʧʨʠʢˀʫʯʮʠ ʩʝ ʠʟʚʦʜʝ ʧʦ ʧʨʠʥʮʠʧʫ ñPLUG INò ʠʣʠ ʦʜʛʦʚʘʨʘʿʫʠ˂ʤ 
ʩʪʝʟʘˀʢʘʤʘ. 

ʇʨʠʢˀʫʯʥʠʮʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʪʘʢʘʚ ʥʘʯʠʥ ʜʘ ʩʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʝʣʠʤʠʥʠʰʝ 
ʤʦʛʫ˂ʥʦʩʪ ʧʨʦʢʣʠʟʘʚʘˁʘ ʥʘʚʦʿʘ, ʠʩʧʘʜʘˁʘ ʟʘʚʨʪˁʝʚʘ ʠʟ çʩʝʜʠʰʪʘè ʘ ʠʩʪʦʚʨʝʤʝʥʦ 
ʦʙʝʟʙʝʜʠ ʣʘʢʦ ʧʦʥʦʚʥʦ ʫʚʨʪʘˁʝ ʟʘʚʨʪˁʝʚʘ ʠ ʩʠʛʫʨʥʦ çʦʪʚʘʨʘˁʝè ʩʪʝʟʘˀʢʠ ʫ ʩʢʣʘʜʫ 
ʩʘ ʚʝʣʠʯʠʥʦʤ ʦʪʚʦʨʘ ʟʘ ʫʚʦʹʝˁʝ ʧʨʦʚʦʜʥʠʢʘ ʫ ʧʨʠʢˀʫʯʥʠʮʫ, ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʧʦʣʦʞʘʿ 
ʙʨʦʿʠʣʘ. 

ʉʚʘʢʠ ʟʘʚʨʪʘˁ ʩʪʝʟʘˀʢʝ ʤʦʨʘ ʙʠʪʠ ʪʘʢʚʠʭ ʜʠʤʝʥʟʠʿʘ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ ʭʦʜʘ ʜʘ 
ʧʦʪʧʫʥʦ ʧʦʫʟʜʘʥʦ ʧʨʠʯʚʨʩʪʠ ʧʨʦʚʦʜʥʠʢ ʠ ʦʙʝʟʙʝʜʠ ʧʦʫʟʜʘʥʫ ʠ ʩʠʛʫʨʥʫ ʤʝʭʘʥʠʯʢʫ ʠ 
ʝʣʝʢʪʨʠʯʥʫ ʚʝʟʫ ʩʪʨʫʿʥʝ ʰʠʥʝ ʩʘ ʧʨʦʚʦʜʥʠʢʦʤ, ʠ ʪʦ ʙʝʟ ʜʦʜʘʪʥʠʭ ʠʥʪʝʨʚʝʥʮʠʿʘ ʥʘ 
ʧʨʦʚʦʜʥʠʢʫ (ʩʘʚʠʿʘˁʝ, ʧʦʚʝ˂ʘˁʝ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ ʠ ʩʣ). 
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1.1.10. ɼʀʉʇʃɽɱ 

ɺʨʝʜʥʦʩʪʠ ʤʝʨʝʥʝ ʚʝʣʠʯʠʥʝ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʢʦʜʦʚʠ ʧʨʠʢʘʟʫʿʫ ʩʝ ʥʘ LC ʜʠʩʧʣʝʿʫ. 
ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʠʭ ʚʝʣʠʯʠʥʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʜʦʚʘ ʤʦʨʘ ʙʠʪʠ ʣʘʢʦ 
ʯʠʪˀʠʚ ʠ ʫ ʣʦʰʝ ʦʩʚʝʪˀʝʥʦʿ ʦʢʦʣʠʥʠ, ʢʘʦ ʠ ʧʨʠ ʜʠʨʝʢʪʥʦʤ ʦʩʚʝʪˀʝˁʫ. 

LC ʜʠʩʧʣʝʿ ʨʘʜʠ ʫ ʘʫʪʦʤʘʪʩʢʦʤ, ʤʘʥʫʘʣʥʦʤ ʠ ʘʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʢʘ ʨʝʞʠʤʫ ʧʨʠʢʘʟʘ. 
ʇʨʝʣʘʟ ʠʟʤʝʹʫ ʘʫʪʦʤʘʪʩʢʦʛ ʠ ʤʘʥʫʘʣʥʦʛ ʨʝʞʠʤʘ ʨʘʜʘ ʜʠʩʧʣʝʿʘ ʩʝ ʚʨʰʠ ʿʝʜʥʦʩʪʘʚʥʦ, 
ʥʘ ʧʨʠʤʝʨ, ʧʨʠʪʠʩʢʦʤ ʥʘ ʪʘʩʪʝʨ/ʪʘʩʪʝʨʝ. ʇʦʜʨʘʟʫʤʝʚʘʥʠ ʨʝʞʠʤ ʧʨʠʢʘʟʘ ʿʝ 
ʘʫʪʦʤʘʪʩʢʠ, ʫ ʢʦʿʠ ʩʝ ʜʠʩʧʣʝʿ ʚʨʘ˂ʘ ʠʟ ʤʘʥʫʘʣʥʦʛ ʥʘʢʦʥ ʦʜʨʝʹʝʥʦʛ ʧʝʨʠʦʜʘ 
ʤʠʨʦʚʘˁʘ (ʪʘʩʪʝʨʠ ʥʠʩʫ ʧʨʠʪʠʩʢʘʥʠ), ʢʦʿʠ ʿʝ ʧʨʦʛʨʘʤʘʙʠʣʘʥ. 

ʋ ʘʫʪʦʤʘʪʩʢʦʤ ʨʝʞʠʤʫ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʠʭ ʠ ʨʝʛʠʩʪʨʦʚʘʥʠʭ ʚʝʣʠʯʠʥʘ ʧʨʠʢʘʟʫʿʫ ʩʝ 
ʮʠʢʣʠʯʥʦ. ʇʝʨʠʦʜ ʧʨʠʢʘʟʘ ʧʦʿʝʜʠʥʝ ʚʝʣʠʯʠʥʝ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʧʨʦʛʨʘʤʘʙʠʣʘʥ ʫ 
ʛʨʘʥʠʮʘʤʘ ʦʜ 5 ʜʦ 20 sec. ɺʝʣʠʯʠʥʝ ʢʦʿʝ ʩʝ ʧʨʠʢʘʟʫʿʫ ʥʘ LC ʜʠʩʧʣʝʿʫ, ˁʠʭʦʚ 
ʨʝʜʦʩʣʝʜ ʠ ʙʨʦʿ ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ ʠʟʤʝʥˀʠʚʝ (ʧʨʦʛʨʘʤʘʙʠʣʥʝ). ʀʥʠʮʠʿʘʣʥʦ ʩʝ ʥʘ 
ʜʠʩʧʣʝʿʫ ʙʨʦʿʠʣʘ ʮʠʢʣʠʯʥʦ ʩʤʝˁʫʿʫ ʩʘʤʦ ʦʙʨʘʯʫʥʩʢʠ ʝʣʝʤʝʥʪʠ ʠ ʪʨʝʥʫʪʥʦ ʚʨʝʤʝ ʠ 
ʜʘʪʫʤ, ʫ ʧʝʨʠʦʜʫ ʦʜ 8 sec. 

ʋ ʤʘʥʫʝʣʥʦʤ ʨʝʞʠʤʫ ʧʨʠʢʘʟʘ (ʨʝʞʠʤʫ ʧʨʠʢʘʟʘ ʚʝʣʠʯʠʥʘ ʧʦ ʧʦʟʠʚʫ) ʪʨʝʙʘ ʜʘ ʩʝ 
ʦʤʦʛʫ˂ʠ ʧʨʠʩʪʫʧ ʤʝʥʠʿʫ ʟʘ ʧʨʠʢʘʟ ʩʪʘʥʜʘʨʜʥʠʭ ʧʦʜʘʪʘʢʘ (ʦʙʨʘʯʫʥʩʢʠ ʧʦʜʘʮʠ, 
ʪʨʝʥʫʪʥʘ ʩʥʘʛʘ, ʥʘʧʦʥ, ʩʪʨʫʿa ʠ ʜʨ). ɺʝʣʠʯʠʥʝ ʢʦʿʝ ʩʝ ʧʨʠʢʘʟʫʿʫ ʫ ʤʝʥʠʿʫ ʟʘ ʧʨʠʢʘʟ 
ʩʪʘʥʜʘʨʜʥʠʭ ʧʦʜʘʪʘʢʘ, ˁʠʭʦʚ ʨʝʜʦʩʣʝʜ ʠ ʙʨʦʿ ʤʦʨʘʿʫ ʜʘ ʙʫʜʫ ʠʟʤʝʥˀʠʚʝ 
(ʧʨʦʛʨʘʤʘʙʠʣʥʝ) ʠ ʥʝʟʘʚʠʩʥʝ ʦʜ ʧʦʜʝʰʘʚʘˁʘ ʟʘ ʘʫʪʦʤʘʪʩʢʠ ʨʝʞʠʤ ʧʨʠʢʘʟʘ. 

ʈʝʞʠʤ ʨʘʜʘ ʜʠʩʧʣʝʿʘ ʫ ʘʫʪʦ-ʜʠʿʘʛʥʦʩʪʠʮʠ ʿʝ ʨʝʘʣʠʟʦʚʘʥ ʪʘʢʦ ʜʘ ʩʝ ʚʠʟʫʝʣʥʦ 
ʚʝʨʠʬʠʢʫʿʝ ʠʩʧʨʘʚʥʦʩʪ ʧʨʠʢʘʟʘ ʩʠʤʙʦʣʘ ʠ ʢʘʨʘʢʪʝʨʘ ʥʘ ˁʝʤʫ (ʧʨʦʚʝʨʘ ʠʩʧʨʘʚʥʦʛ 
ʨʘʜʘ ʩʚʠʭ ʩʝʛʤʝʥʘʪʘ LC ʜʠʩʧʣʝʿʘ), ʢʘʦ ʠ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʠʿʘ ʙʨʦʿʠʣʘ. ʌʫʥʢʮʠʿʘ ʘʫʪʦ-
ʜʠʿʘʛʥʦʩʪʠʢʝ ʿʝ ʜʝʪʘˀʥʠʿʝ ʦʙʿʘʰˁʝʥʘ ʫ ʪʘʯʢʠ 2.6. 

Aʢʦ ʝʣʝʤʝʥʪʠ ʟʘ ʧʨʠʢʘʟʠʚʘˁʝ ʪʨʝʧ˂ʫ (ñʙʣʠʥʢʫʿʫò), ʦʚʦ ʩʝ ʚʨʰʠ ʩʘ ʫʯʝʩʪʘʥʦʰ˂ʫ ʦʜ 
ʦʢʦ 1 Hz. 

ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʠʭ ʚʝʣʠʯʠʥʘ ʦʙʫʭʚʘʪʘ ʥʘʿʤʘˁʝ 8 (ʦʩʘʤ) ʤʝʩʪʘ ʛʜʝ ʿʝ ʙʨʦʿ 
ʮʝʣʠʭ ʤʝʩʪʘ ʥʘʿʤʘˁʝ 6 (ʰʝʩʪ), ʘ ʙʨʦʿ ʜʝʮʠʤʘʣʥʠʭ ʤʝʩʪʘ ʥʘʿʤʘˁʝ 2 (ʜʚʘ).  

ʇʨʠʢʘʟ ʤʘʢʩʠʤʘʣʥʝ ʩʥʘʛʝ (ʤʘʢʩʠʛʨʘʬ) ʿʝ ʩʘ ʥʘʿʤʘˁʝ 8 (ʦʩʘʤ) ʤʝʩʪʘ, ʩ ʪʠʤ ʜʘ ʩʝ ʟʘ 
ʧʨʠʢʘʟ ʜʝʮʠʤʘʣʥʠʭ ʤʝʩʪʘ ʢʦʨʠʩʪʠ ʙʘʨ 2 (ʜʚʘ) ʤʝʩʪʘ, ʘ ʦʩʪʘʣʦ ʟʘ ʧʨʠʢʘʟ ʮʝʣʠʭ ʤʝʩʪʘ. 

ɿʘ ʧʨʠʢʘʟ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʜʦʚʘ ʧʨʝʜʚʠʹʝʥʦ ʿʝ 5 (ʧʝʪ) ʜʦ 7 (ʩʝʜʘʤ) ʤʝʩʪʘ. 

ʇʨʠʢʘʟ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʠʭ ʚʝʣʠʯʠʥʘ ʠ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʜʦʚʘ ʧʦʪʨʝʙʥʦ ʿʝ ʿʘʩʥʦ 
ʨʘʟʜʚʦʿʠʪʠ ʿʝʜʥʦ ʦʜ ʜʨʫʛʦʛ. 

ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʢʦʜʦʚʠ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ SRPS EN 62056-61 (OBIS). 

 

ɺʠʩʠʥʝ ʮʠʬʘʨʘ ʟʘ ʧʨʠʢʘʟ ʚʝʣʠʯʠʥʘ ʠʟʥʦʩʝ ʥʘʿʤʘˁʝ: 

 

 - ʟʘ ʤʝʨʝʥʝ ʚʝʣʠʯʠʥʝ   7 mm 

 - ʟʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʢʦʜʦʚʝ  5 mm 
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        L  

ʋ ʩʣʫʯʘʿʫ ʜʝʪʝʢʮʠʿʝ ʧʦʛʨʝʰʥʦʛ ʩʤʝʨʘ ʪʦʢʘ ʝʥʝʨʛʠʿʝ, ʩʠʤʙʦʣ ʟʘ ʧʨʠʢʘʟ ʧʨʠʩʫʪʥʦʩʪʠ 
ʬʘʟʝ ʪʨʝʧ˂e ʩʘ ʫʯʝʩʪʘʥʦʰ˂ʫ ʦʜ ʦʢʦ 1 Hz. 

ʆʧhʪʠ ʠʟʛʣʝʜ ʜʠʩʧʣʝʿʘ ʩʘ ʨʘʩʧʦʨʝʜʦʤ ʧʨʠʢʘʟʘ ʿʝ ʢʘʦ ʥʘ ʩʣʠʮʠ 2 ʠ ʟʘʿʝʜʥʦ ʩʘ 
ʩʪʨʫʢʪʫʨʦʤ ʣʠʩʪʘˁʘ ʿʝ ʫ ʩʢʣʘʜʫ ʩʘ VDN ʧʨʝʧʦʨʫʢʘʤʘ. 

 

     ʇʦʜʨʫʯʿ ʝ ʚʨʝʜʥʦʩʪʠ ʤʝʨʝʥʠʭ ʚʝʣʠʯʠʥʘ 

     ʇʨʠʢʘʟʠʚʘˁ ʝ ʬʘʟe         ʇʨʠʢʘʟ ʿʝʜʠʥʠʮʘ 

   

 

 

 

 

 

 

 

 

 

 

 

 

ʇʦʜʨʫʯʿ ʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʢʦʜʦʚʘ                 ʇʦˀʝ ʢʫʨʩʦʨʘ 

ʉʣʠʢʘ 2 

ʇʨʠʩʪʫʧ ʦʙʨʘʯʫʥʩʢʠʤ ʝʣʝʤʝʥʪʠʤʘ ʟʘ ʧʨʝʪʭʦʜʥe ʤʝʩʝʮe ʿʝ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʚʨʣʦ 
ʿʝʜʥʦʩʪʘʚʘʥ ʥʘʯʠʥ (ʥʧʨ, ʧʨʠʪʠʩʢʦʤ ʥʘ ʪʘʩʪʝʨ ʫ ʪʨʘʿʘˁʫ ʦʜ 2 ʩʝʢʫʥʜʝ), ʧʨʠ ʯʝʤʫ ʩʫ 
ʚʨʝʜʥʦʩʪʠ ʛʨʫʧʠʩʘʥʝ ʧʦ ʦʙʨʘʯʫʥʩʢʦʤ ʧʝʨʠʦʜʫ, ʘ ʭʨʦʥʦʣʦʰʢʠ ʧʦʨʝʹʘʥʝ, ʧʦʯʝʚʰʠ ʦʜ 
ʧʦʩʣʝʜˁʝʛ ʦʙʨʘʯʫʥʩʢʦʛ ʧʝʨʠʦʜʘ ʢʘ ʧʨʝʪʭʦʜʥʠʤʘ. 

1.1.11. ʊɸʉʊɽʈʀ 

ɹʨʦʿʠʣʦ ʠʤʘ ʥʘʿʤʘˁʝ ʿʝʜʘʥ ʪʘʩʪʝʨ ʟʘ ʢʨʝʪʘˁʝ ʢʨʦʟ ʤʝʥʠʿʝ ʢʦʿʠ ʩʫ ʣʘʢʦ ʜʦʩʪʫʧʥʠ. 
ʊʘʩʪʝʨʠ ʦʤʦʛʫ˂ʘʚʘʿʫ ʬʫʥʢʮʠʿʝ ʣʠʩʪʘˁʘ ʧʦ ʤʝʥʠʿʫ, ʦʜʘʙʠʨʘ ʞʝˀʝʥʦʛ ʤʝʥʠʿʘ, 
ʧʦʚʨʘʪʢʘ ʥʘ ʧʨʝʪʭʦʜʥʠ ʥʠʚʦ ʤʝʥʠʿʘ ʠ ʧʦʚʨʘʪʢʘ ʫ ʘʫʪʦʤʘʪʩʢʠ ʨʝʞʠʤ ʨʘʜʘ. 

1.1.12. ɹʈʆɱ ʊAʈʀʌA 

ɹʨʦʿʠʣʦ ʠʤʘ ʤʦʛʫʥ˂ʦʩʪ ʩʤʝʰʪʘˁʘ ʤʝʨʝʥʠʭ ʚʝʣʠʯʠʥʘ ʫ 4 (ʯʝʪʠʨʠ) ʪʘʨʠʬʥʘ ʨʝʛʠʩʪʨʘ. 

1.1.13. ʀʄʇʋʃʉʅʀ (ʊɽʉʊ) ʀɿʃAɿʀ 

ɹʨʦʿʠʣʦ ʠʤʘ ʥʘʿʤʘˁʝ ʜʚʘ ʠʤʧʫʣʩʥʘ ʠʟʣʘʟʘ. ʆʙʘʚʝʟʥʦ ʿʝ ʜʘ ʿʝʜʘʥ ʙʫʜʝ ʦʧʪʠʯʢʠ (ʧʨʝʢʦ 
LE ʜʠʦʜʝ ʮʨʚʝʥʝ ʙʦʿʝ), ʘ ʜʨʫʛʠ ʝʣʝʢʪʨʠʯʥʠ, ʛʘʣʚʘʥʩʢʠ ʠʟʦʣʦʚʘʥ, ʧʘʩʠʚʘʥ ʠ ʠʟʚʝʜʝʥ 
ʥʘ ʦʜʛʦʚʘʨʘʿʫʝ˂ʤ ʧʨʠʢˀʫʯʢʫ ʧʨʠʢˀʫʯʥʠʮʝ. 



ʋʩʚʦʿʝʥʦ ʥʘ ʉʪʨʫʯʥʦʤ ʩʘʚʝʪʫ ɽʇʉ, ɹʝʦʛʨʘʜ, 29.04.2010. ʛʦʜʠʥe 

ʉʪʨʘʥʘ 89 ʦʜ 262 

 

1.1.14. ʂAʈAʂʊɽʈʀʉʊʀʂɽ ʀʄʇʋʃʉʅʀʍ ʀɿʃɸɿɸ 

ʂʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʤʧʫʣʩʥʠʭ ʠʟʣʘʟʘ ʙʨʦʿʠʣʘ ʩʫ ʨʝʘʣʠʟʦʚʘʥʝ ʫ ʩʢʣʘʜʫ ʩʘ ʩʪʘʥʜʘʨʜʦʤ 
SRPS EN 62053 ï 31 ʦʜʥʦʩʥʦ SRPS EN 62052 ï 11. 

1.1.15. ʂʆʅʉʊAʅʊA ɹʈʆɱʀʃA 

ʂʦʥʩʪʘʥʪʘ ʙʨʦʿʠʣʘ ʩʝ ʠʟʨʘʞʘʚʘ ʙʨʦʿʝʤ ʠʤʧʫʣʩʘ ʧʦ ʿʝʜʠʥʠʮʠ ʝʥʝʨʛʠʿʝ (imp/ kWh), ʠ 
ʠʟʥʦʩʠ: 

 

ɽʣʝʢʪʨʠʯʥʠ ï   500 imp/KWh 

ʆʧʪʠʯʢʠ ï       1000 imp/KWh 

1.1.16. ʊɽʄʇɽʈAʊʋʈʅʀ ʆʇʉɽɻ ʀ ʂʃʀʄɸʊʉʂʀ ʋʉʃʆɺʀ 

ɹʨʦʿʠʣʦ ʬʫʥʢʮʠʦʥʠʰʝ ʫ ʩʪʘʥʜʘʨʜʥʦʤ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʦʧʩʝʛʫ ʟʘ ʢʣʠʤʘʪʩʢʦ ʧʦʜʨʫʯʿʝ ʫ 
ʢʦʤʝ ʩʝ ʥʘʣʘʟʝ ʢʫʧʮʠ ɱʇ ɽʇʉ. 

ʈʘʜʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʿʝ ʫ ʦʧʩʝʛʫ ʦʜ  ï 25 ʦC  ʜʦ + 55 oC. 

ɹʨʦʿʠʣʦ ʬʫʥʢʮʠʦʥʠʰʝ ʫ ʫʩʣʦʚʠʤʘ ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ ʦʜ 95% ʫ ʧʝʨʠʦʜʫ ʦʜ 24 
ʩʘʪʘ. 

1.2. ʆʉʊɸʃɽ ʊɽʍʅʀʏʂɽ ʂAʈAʂʊɽʈʀʉʊʀʂɽ 

1.2.1. ʂʋɴʀʐʊɽ ɹʈʆɱʀʃɸ - ʄɸʊɽʈʀɱɸʃʀ, ʆɹʃʀʂ ʀ ʌʆʈʄɸ ʄɽʈʀʃɸ 

ʉʚʠ ʜʝʣʦʚʠ ʢʫ˂ʠʰʪʘ ʙʨʦʿʠʣʘ, ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʧʨʠʢˀʫʯʥʠʮʫ, ʤʦʨʘʿʫ ʙʠʪʠ ʥʘʧʨʘʚˀʝʥʠ 
ʦʜ ʤʘʪʝʨʠʿʘʣʘ ʦʪʧʦʨʥʦʛ ʥʘ ʤʝʭʘʥʠʯʢʝ ʫʪʠʮʘʿʝ, ʚʣʘʛʫ, ʋɺ ʟʨʘʯʝˁʝ ʠ ʩʘʤʦʛʘʩʠʚʠʭ 
ʦʩʦʙʠʥʘ ʫ ʩʢʣʘʜʫ ʩʘ ʟʘʭʪʝʚʠʤʘ ʥʘʚʝʜʝʥʠʤ ʩʪʘʥʜʘʨʜʦʤ SRPS EN 62052ï11. 

ɹʨʦʿʠʣʘ ʤʦʨʘʿʫ ʜʘ ʟʘʜʦʚʦˀʝ ʩʪʝʧʝʥ ʝʣʝʢʪʨʠʯʥʝ ʠʟʦʣʘʮʠʿʝ ʢʣʘʩʝ II (ʟʘʭʪʝʚʠ ʠʩʪʦ 
ʜʝʬʠʥʠʩʘʥʠ ʫ SRPS EN 62052 ï 11). 

ɹʨʦʿʠʣʘ ʪʨʝʙʘ ʜʘ ʧʨʠʣʠʢʦʤ ʪʨʘʥʩʧʦʨʪʘ ʠ ʩʢʣʘʜʠʰʪʝˁʘ ʢʦʨʠʩʪʝ ʧʨʦʩʪʦʨ ʫ ʥʘʿʙʦˀʦʿ 
ʤʝʨʠ ʢʘʦ ʠ ʜʘ ʩʝ ʤʦʛʫ ʩʣʘʛʘʪʠ ʫ ʢʦʤʧʘʢʪʥʫ ʮʝʣʠʥʫ. ʂʦʧʯʝ ʠ ʦʪʚʦʨʠ ʢʦʿʠ ʩʣʫʞʝ ʟʘ 
ʧʨʠʯʚʨh ʝ˂ˁʝ ʙʨʦʿʠʣʘ ʥʘ ʧʦʜʣʦʛʫ ʠʥʩʪʘʣʘʮʠʦʥʦʛ ʦʨʤʘʥʘ ʠʟʚʝʜʝʥʠ ʩʫ ʪʘʢʦ ʜʘ 
ʙʨʦʿʠʣʦ ʧʦ ʤʦʥʪʘʞʠ ʙʫʜʝ ʜʦʙʨʦ ʧʨʠʯʚʨh ʝ˂ʥʦ. ʈʘʩʧʦʨʝʜ ʩʚʠʭ ʦʪʚʦʨʘ ʤʦʨʘ ʜʘ 
ʦʤʦʛʫʠ˂ ʝʬʠʢʘʩʥʦ ʧʨʠʯʚʨh ʝ˂ˁʝ ʙʨʦʿʠʣʘ (ʣʘʢʘ ʜʦʩʪʫʧʥʦʩʪ ʥʘʚʨʪʢʘʤʘ ʠ ʟʘʚʨʪˁʠʤʘ). 

ʋ ʦʢʚʠʨʫ ʢʫ˂ʠʰʪʘ ʙʨʦʿʠʣʘ, ʤʦʨʘ ʜʘ ʧʦʩʪʦʿʠ ʧʨʦʩʪʦʨ ʟʘ ʫʛʨʘʜˁʫ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ 
ʤʦʜʫʣʘ (ʪʘʯʢʘ 2.2.1). ʊʘʿ ʧʨʦʩʪʦʨ ʥʝ ʩʤʝ ʙʠʪʠ ʜʠʤʝʥʟʠʿʘ ʤʘˁʠʭ ʦʜ 30x60x90 mm ʠ 
ʪʘʢʦ ʿʝ ʨʝʘʣʠʟʦʚʘʥ ʜʘ ʩʝ ʥʝ ʧʨʝʢʣʘʧʘ ʩʘ ʧʨʦʩʪʦʨʦʤ ʧʨʝʜʚʠʹʝʥʠʤ ʟʘ ʜʨʫʛʝ ʩʚʨʭʝ 
(ʦʞʠʯʝˁʝ ʙʨʦʿʠʣʘ, ʧʨʠʢˀʫʯʮʠ ʟʘ ʫʧʨʘʚˀʘˁʝ ʧʦʪʨʦʰˁʦʤ, ʢʦʥʪʨʦʣʫ ʪʘʨʠʬʝ ʠ ʩʣ.). 
ʆʚʘʿ ʧʨʦʩʪʦʨ ʤʦʞʝ ʜʘ ʙʫʜʝ ʧʨʝʜʚʠʹʝʥ ʠʣʠ ʠʩʧʦʜ ʧʦʢʣʦʧʮʘ ʧʨʠʢˀʫʯʥʠʮʝ ʠʣʠ ʠʩʧʦʜ 
ʧʦʩʝʙʥʦʛ ʧʦʢʣʦʧʮʘ, ʘʣʠ ʥʝ ʠ ʠʩʧʦʜ ʧʦʢʣʦʧʮʘ ʤʝʨʥʦʛ ʜʝʣʘ (ʟʘʤʝʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʦʛ 
ʤʦʜʫʣʘ ʩʝ ʚʨʰʠ ʙʝʟ ʥʘʨʫʰʘʚʘˁʘ ʜʨʞʘʚʥʝ ʧʣʦʤʙʝ). ʋʢʫʧʥʝ ʜʠʤʝʥʟʠʿʝ (ʛʣʘʚʥʝ ʤʝʨʝ) 
ʙʨʦʿʠʣʘ ʩʘ ʫʛʨʘʹʝʥʠʤ ʢʦʤʫʥʠʢʘʮʠʦʥʠʤ ʤʦʜʫʣʦʤ ʤʦʨʘʿʫ ʙʠʪʠ ʫʨʘʹʝʥʝ ʧʨʝʤʘ 
DIN 43 857 (ʪʘʯʢʘ 1.1.8). 

1.2.2. ʅɽʇʈAɺʀʃʅʆ ɺɽɿʀɺAɳɽ 

ʈʝʜʦʩʣʝʜ ʧʨʠʢˀʫʯʝˁʘ ʧʨʦʚʦʜʥʠʢʘ çʫʣʘʟ ï ʠʟʣʘʟè, ʢʘʦ ʠ ʫʢʨʰʪʘˁʝ ʬʘʟʥʦʛ ʠ ʥʫʣʪʦʛ 
ʧʨʦʚʦʜʥʠʢʘ ʥʝ ʫʪʠʯʝ ʥʘ ʪʘʯʥʦʩʪ ʠ ʠʩʧʨʘʚʥʦ ʤʝʨʝˁʝ. 
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1.2.3. ɽʃɽʂʊʈʆʄAɻʅɽʊʅA ʂʆʄʇAʊʀɹʀʃʅʆʉʊ ʀ ʆʊʇʆʈʅʆʉʊ ʅɸ ɼʈʋɻɽ 
ʋʊʀʎɸɱɽ 

ɹʨʦʿʠʣʦ ʟʘʜʦʚʦˀʘʚʘ ʧʨʦʧʠʩʝ ʢʦʿʝ ʟʘʭʪʝʚʘ ʨʝʛʫʣʘʪʠʚʘ ʠʟ ʦʚʝ ʦʙʣʘʩʪʠ ʧʦ 
ʩʪʘʥʜʘʨʜʠʤʘ SRPS EN 62052 ï 11 ʠ SRPS EN 62053 ï 21. 

1.2.4. ʆɿʅɸʂɽ ʅɸ ɹʈʆɱʀʃʋ 

ʆʩʥʦʚʥʠ ʧʦʜʘʮʠ ʙʨʦʿʠʣʘ, ʜʘʪʠ ʫ ʩʣʝʜʝ˂ʦʿ ʪʘʙʝʣʠ (ʧʦʟʠʮʠʿʝ 1-11), ʩʫ ʫ ʧʦʪʧʫʥʦʩʪʠ 
ʦʟʥʘʯʝʥʠ ʥʘ ʙʨʦʿʠʣʫ ʧʨʝʤʘ ʩʪʘʥʜʘʨʜʫ SRPS EN 62052 ï 11. 

ʇʦʨʝʜ ʪʠʭ ʧʦʜʘʪʘʢʘ, ʥʘ ʙʨʦʿʠʣʫ ʩʝ ʥʘʣʘʟʝ ʠ ʩʣʝʜʝ˂ʠ ʧʦʜʘʮʠ ʠʟ ʪʘʙʝʣʝ (ʧʦʟʠʮʠʿʝ 12-
15). ʇʦʜʘʮʠ ʩʫ ʥʝʠʟʙʨʠʩʠʚʠ, ʠ ʥʘʣʘʟʝ ʩʝ ʥʘ ʧʨʝʜˁʦʿ ʩʪʨʘʥʠ ʙʨʦʿʠʣʘ. 

ʐʝʤʘ ʧʦʚʝʟʠʚʘˁʘ ʙʨʦʿʠʣʘ ʩʘ ʦʟʥʘʢʘʤʘ ʧʨʠʢˀʫʯʘʢʘ (ʧʦʟʠʮʠʿʘ 16 ʠʟ ʪʘʙʝʣʝ) ʩʝ ʤʦʞʝ 
ʥʘʣʘʟʠʪʠ ʠ ʥʘ ʥʝʢʦʤ ʦʜ ʧʦʢʣʦʧʘʮʘ. 

 

ʈ.ʙ. ɺʨʩʪʘ ʟʥʘʢʘ 

1. ʉʝʨʠʿʩʢʠ ʙʨʦʿ 

2. ʀʤʝ ʠʣʠ ʟʘʰʪʠʪʥʠ ʟʥʘʢ ʧʨʦʠʟʚʦʹʘʯʘ 

3. ʆʟʥʘʢʘ ʪʠʧʘ 

4. ʅʘʟʥʘʯʝʥʘ ʢʣʘʩʘ ʪʘʯʥʦʩʪʠ 

5. ɻʦʜʠʥʘ ʧʨʦʠʟʚʦʜˁʝ 

6. ʆʟʥʘʢʘ ʦʜʦʙʨʝˁʘ ʪʠʧʘ (ʩʣʫʞʙʝʥʘ ʦʟʥʘʢʘ ʥʘʜʣʝʞʥʦʛ ʦʨʛʘʥʘ) 

7. ʈʝʬʝʨʝʥʪʥʠ ʥʘʧʦʥ 

8. ʅʘʟʥʘʯʝʥʘ ʬʨʝʢʚʝʥʮʠʿʘ 

9. ʆʩʥʦʚʥʘ ʠ ʤʘʢʩʠʤʘʣʥʘ ʩʪʨʫʿʘ 

10. ʂʦʥʩʪʘʥʪʝ ʠʟʣʘʟʥʠʭ ʠʤʧʫʣʩʘ 

11. ʆʟʥʘʢʘ ʩʪʝʧʝʥʘ ʠʟʦʣʘʮʠʿʝ ʢʣʘʩʝ II 

12. ʂʦʤʫʥʠʢʘʮʠʦʥʠ ʧʨʦʪʦʢʦʣ 

13. ʆʟʥʘʢʘ ʰʠʬʨʝ ʦʙʨʘʯʫʥʩʢʝ ʚʝʣʠʯʠʥʝ ʧʨʠʢʘʟʘʥʝ ʥʘ LC ʜʠʩʧʣʝʿʫ 

14. ʆʟʥʘʢʘ ʢʣʘʩʝ ʟʘʰʪʠʪʝ 

15. ʆʟʥʘʢʘ ʫ ʬʦʨʤʠ ʙʘʨ ï ʢʦʜʘ ʩʘ ʪʠʧʦʤ ʙʨʦʿʠʣʘ ʠ ʩʝʨʠʿʩʢʠʤ ʙʨʦʿʝʤ 
(ʆʟʥʘʢʘ ʪʠʧʘ ʫ ʬʦʨʤʠ ʙʘʨ ʢʦʜʘ ʤʦʨʘ ʙʠʪʠ ʠʩʪʘ ʢʘʦ ʠ ʦʟʥʘʢʘ ʪʠʧʘ ʧʦʜ 
ʨ.ʙʨ. 3 ʦʚʝ ʪʘʙʝʣʝ, ʩʝʨʠʿʩʢʠ ʙʨʦʿ ʫ ʬʦʨʤʠ ʙʘʨ ʢʦʜʘ ʤʦʨʘ ʙʠʪʠ ʠʩʪʠ 
ʢʘʦ ʧʦʜ ʨ.ʙʨ. 1. ʦʚʝ ʪʘʙʝʣʝ) 

16. ʐʝʤʘ ʧʦʚʝʟʠʚʘˁʘ ʩʘ ʦʟʥʘʢʘʤʘ (ʙʨʦʿʝʚʠʤʘ) ʢʦʥʪʘʢʪʥʠʭ ʤʝʩʪʘ 

 

1.2.5. ɿAʇʊʀɺɽʅʆʉʊ 

ɹʨʦʿʠʣʦ ʿʝ ʢʦʥʩʪʨʫʠʩʘʥʦ ʜʘ ʦʙʝʟʙʝʜʠ ʦʜʛʦʚʘʨʘʿʫʠ˂ ʥʠʚʦ ʟʘʪhʠʪʝ ʦʜ ʧʨʦʜʦʨʘ 
ʧʨʘhʠʥʝ ʠ ʚʣʘʛʝ. ʇʨʝʤʘ SRPS IEC 60529 ʙʨʦʿʠʣʘ ʩʝ ʠʟʨʘʫ́ʿʫ ʜʘ ʦʙʝʟʙʝʜʝ ʥʠʚʦ 
ʟʘhʪʠʪʝ ʥʘʿʤʘˁʝ IP 51. 
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2. ʌʋʅʂʎʀɱɽ ɹʈʆɱʀʃA 

2.1. ʌʋʅʂʎʀɱɽ ʄɽʈɽɳɸ, ʈɽɻʀʉʊʈʆɺɸɳɸ ʀ ʇʈʀʂɸɿɸ 

2.1.1. AʂʊʀɺʅA ɽʅɽʈɻʀɱA 

ɹʨʦʿʠʣʦ ʤʝʨʠ, ʨʝʛʠʩʪʨʫʿʝ ʠ ʧʨʠʢʘʟʫʿʝ ʘʢʪʠʚʥʫ ʝʥʝʨʛʠʿʫ ʫ ʦʢʚʠʨʠʤʘ ʥʘʟʥʘʯʝʥʝ ʢʣʘʩʝ 
ʪʘʯʥʦʩʪʠ. 

ɹʨʦʿʠʣʦ ʤʝʨʠ ʫʢʫʧʥʫ ʘʢʪʠʚʥʫ ʝʥʝʨʛʠʿʫ (ʦʟʥʘʢʘ ʨʝʛʠʩʪʨʘ 15.8.ʭ ʫ ʩʢʣʘʜʫ ʩʘ SRPS EN 
62056-61 (OBIS)). 

ʇʨʠʢʘʟ ʦʚʠʭ ʚʝʣʠʯʠʥʘ ʥʘ ʜʠʩʧʣʝʿʫ ʿʝ ʧʨʦʛʨʘʤʘʙʠʣʘʥ, ʢʘʦ ʰʪʦ ʿʝ ʚʝ˂ ʦʙʿʘʰˁʝʥʦ ʫ 
ʪʘʯʢʠ 1.1.10. 

2.1.2. ʄAʂʉʀʄAʃʅA ʉʅAɻA  

ɹʨʦʿʠʣo ʤʝʨʠ, ʨʝʛʠʩʪʨʫʿʝ ʠ ʧʨʠʢʘʟʫʿʝ, ʤʘʢʩʠʤʘʣʥʫ ʩʨʝʜˁʫ ʘʢʪʠʚʥʫ ʩʥʘʛʫ ʠ ʪʦ ʫ ʩʚʠʤ 
ʪʘʨʠʬʘʤʘ (ʦʟʥʘʢa ʨʝʛʠʩʪʨʘ 1.6.ʭ ʫ ʩʢʣʘʜʫ ʩʘ SRPS EN 62056-61 (OBIS)). ʇʝʨʠʦʜ 
ʠʥʪʝʛʨʘʮʠʿʝ ʩʥʘʛʝ ʿʝ ʠʥʠʮʠʿʘʣʥʦ 15 ʤʠʥʫʪʘ. ʆʚʘ ʚʨʝʜʥʦʩʪ ʿʝ ʧʨʦʛʨʘʤʘʙʠʣʥʘ ʩʘ 
ʩʣʝʜʝ˂ʠʤ ʚʨʝʜʥʦʩʪʠʤʘ: 1, 5, 15, 30 ʠ 60 ʤʠʥʫʪʘ, ʠ ʧʨʠʢʘʟ ʪʝ ʚʨʝʜʥʦʩʪʠ ʿʝ ʣʘʢʦ 
ʜʦʩʪʫʧʘʥ ʫ ʤʘʥʫʘʣʥʦʤ ʨʝʞʠʤʫ ʨʘʜʘ ʜʠʩʧʣʝʿʘ ʠ ʜʘˀʠʥʩʢʠ. ʈʫʯʥʠ ʨʝʩʝʪ ʤʘʢʩʠʛʨʘʬʘ 
ʥʠʿʝ ʤʦʛʫ˂. 

2.1.3. ʊʈɽʅʋʊʅɸ ɸʂʊʀɺʅɸ ʉʅɸɻɸ 

ɹʨʦʿʠʣʦ ʤʝʨʠ ʠ ʧʨʠʢʘʟʫʿʝ ʥʘ LC ʜʠʩʧʣʝʿʫ ʥʘ ʟʘʭʪʝʚ ʪʨʝʥʫʪʥʫ ʘʢʪʠʚʥʫ ʩʥʘʛʫ. 

2.1.4. ʄɽʈɽɳɽ ʅɸʇʆʅɸ 

ɹʨʦʿʠʣʦ ʤʝʨʠ ʠ ʧʨʠʢʘʟʫʿʝ ʥʘ ʟʘʭʪʝʚ ʝʬʝʢʪʠʚʥʫ ʚʨʝʜʥʦʩʪ ʥʘʧʦʥʘ. 

2.1.5. ʄɽʈɽɳɽ ʉʊʈʋɱɽ 

ɹʨʦʿʠʣʦ ʤʝʨʠ ʠ ʧʨʠʢʘʟʫʿʝ ʥʘ ʟʘʭʪʝʚ ʝʬʝʢʪʠʚʥʫ ʚʨʝʜʥʦʩʪ ʩʪʨʫʿʝ. 

2.1.6. ʇʈʀʉʋʉʊɺʆ ʌɸɿE 

ɹʨʦʿʠʣʦ ʠʤʘ ʧʨʠʢʘʟ ʧʨʠʩʫʩʪʚʘ ʬʘʟʥʦʛ ʥʘʧʦʥʘ ʥʘ ʧʨʠʢˀʫʯʝʥʦʤ ʧʨʦʚʦʜʥʠʢʫ. ʌʫʥʢʮʠʿʘ 
ʧʨʠʢʘʟʘ ʬʘʟʘ ʜʘʿʝ ʠʥʬʦʨʤʘʮʠʿʫ ʦ ʧʨʠʩʫʩʪʚʫ ʬʘʟʝ. ʇʦ ʧʨʘʚʠʣʫ ʧʘʜ ʥʘʧʦʥʘ ʠʩʧʦʜ 
ʚʨʝʜʥʦʩʪʠ ʦʜ 50% ʥʘʟʥʘʯʝʥʦʛ ʥʘʧʦʥʘ, ʚʨʝʜʥʫʿʝ ʩʝ ʢʘʦ ʦʜʩʫʩʪʚʦ ʦʜʛʦʚʘʨʘʿʫ˂ʝʛ 
ʬʘʟʥʦʛ ʥʘʧʦʥʘ. ʆʚʘ ʚʨʝʜʥʦʩʪ ʿʝ ʧʨʦʛʨʘʤʘʙʠʣʥʘ, ʘ ʠʥʠʮʠʿʘʣʥʦ ʿʝ 50%. 

2.1.7. ɺʈɽʄɽ ʀ ɼɸʊʋʄ 

ɹʨʦʿʠʣʦ ʧʨʠʢʘʟʫʿʝ ʚʨʝʤʝ ʠ ʜʘʪʫʤ ʩʘ ʠʥʪʝʨʥʦʛ ʫʢʣʦʧʥʦʛ ʯʘʩʦʚʥʠʢʘ. 

2.1.8. ʀʅʊɽʈʅʀ ʏAʉʆɺʅʀʂ 

ʊʘʯʥʦʩʪ ʠ ʜʨʫʛʝ ʦʩʦʙʠʥʝ ʠʥʪʝʨʥʠʭ ʯʘʩʦʚʥʠʢʘ ʩʫ ʨʝʘʣʠʟʦʚʘʥʝ ʩʘʛʣʘʩʥʦ ʩʘ 
ʩʪʘʥʜʘʨʜʦʤ SRPS EN 62052-21 ʠ SRPS EN 62054-21. ʇʦʩʪʘʚˀʘˁʝ ʠ ʢʦʨʝʢʮʠʿʘ 
ʚʨʝʤʝʥʘ ʠ ʜʨʫʛʠʭ ʦʩʦʙʠʥʘ ʠʥʪʝʨʥʦʛ ʯʘʩʦʚʥʠʢʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʥʘ ʠʩʪʠ ʥʘʯʠʥ ʢʘʦ ʠ ʫ 
ʩʣʫʯʘʿʫ ʧʘʨʘʤʝʪʨʠʟʘʮʠʿʝ ʝʥʝʨʛʝʪʩʢʠʭ ʚʝʣʠʯʠʥʘ ʠ ʧʨʝʢʦ ʠʩʪʠʭ ʢʦʤʫʥʠʢʘʮʠʦʥʠʭ 
ʧʦʨʪʦʚʘ. 

ʅʘʧʘʿʘˁʝ ʠʥʪʝʨʥʦʛ ʯʘʩʦʚʥʠʢʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʢʘʦ ʦʩʥʦʚʥʦ ʠ ʨʝʟʝʨʚʥʦ. ʆʩʥʦʚʥʦ 
ʥʘʧʘʿʘˁʝ ʿʝ ʠʟ ʝʥʝʨʛʝʪʩʢʝ ʤʨʝʞʝ. 

ɹʨʦʿʠʣʦ ʧʦʩʝʜʫʿʝ ʢʘʣʝʥʜʘʨ ʨʝʘʣʥʦʛ ʚʨʝʤʝʥʘ. 
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2.1.9. ʈɽɿɽʈɺʅʆ ʅɸʇɸɱɸɳɽ 

ʈʝʟʝʨʚʥʦ ʥʘʧʘʿʘˁʝ ʠʥʪʝʨʥʦʛ ʯʘʩʦʚʥʠʢʘ ʙʨʦʿʠʣʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʦ ʙʘʪʝʨʠʿʦʤ ʠʣʠ 
ʩʫʧʝʨʢʦʥʜʝʥʟʘʪʦʨʦʤ, ʧʨʠ ʯʝʤʫ ʩʫʧʝʨʢʦʥʜʝʥʟʘʪʦʨ ʦʙʝʟʙʝʹʫʿʝ ʯʫʚʘˁʝ ʧʦʜʘʪʘʢʘ 
ʤʠʥʠʤʘʣʥʦ 10 ʜʘʥʘ. 

ɾʠʚʦʪʥʠ ʚʝʢ ʙʘʪʝʨʠʿʝ ʿʝ ʤʠʥʠʤʘʣʥʦ 10 ʛʦʜʠʥʘ. 

ʋʢʦʣʠʢʦ ʿʝ ʞʠʚʦʪʥʠ ʚʝʢ ʙʘʪʝʨʠʿʝ ʢʨʘ˂ʠ ʦʜ ʧʝʨʠʦʜʘ ʚʘʞʝˁʘ ʧʣʦʤʙʝ ɼʠʨʝʢʮʠʿʝ ʟʘ 
ʤʝʨʝ ʠ ʜʨʘʛʦʮʝʥʝ ʤʝʪʘʣʝ, ʟʘʤʝʥʘ ʙʘʪʝʨʠʿʝ ʤʦʨʘ ʙʠʪʠ ʪʘʢʦ ʨʝʘʣʠʟʦʚʘʥʘ ʜʘ ʥʝ 
ʟʘʭʪʝʚʘ ʩʢʠʜʘˁʝ ʧʣʦʤʙʝ ɼʠʨʝʢʮʠʿʝ ʟʘ ʤʝʨʝˁʝ ʠ ʜʨʘʛʦʮʝʥʝ ʤʘʪʝʨʠʿʘʣʝ. ʋ ʪʦʤ 
ʩʣʫʯʘʿʫ ʧʨʠʩʪʫʧ ʙʘʪʝʨʠʿʠ ʤʦʨʘ ʙʠʪʠ ʟʘʰʪʠ˂ʝʥ ʧʦʩʝʙʥʦʤ ʧʣʦʤʙʦʤ (ʧʣʦʤʙʘ 
ʜʠʩʪʨʠʙʫʪʝʨʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ). 

ɿʘʤʝʥʘ ʙʘʪʝʨʠʿʝ ʤʦʨʘ ʙʠʪʠ ʨʝʘʣʠʟʦʚʘʥʘ ʪʘʢʦ ʜʘ ʫ ʧʨʝʜʚʠʹʝʥʦʤ ʚʨʝʤʝʥʫ ʧʦʪʨʝʙʥʦʤ 
ʟʘ ʟʘʤʝʥʫ ʙʘʪʝʨʠʿʝ ʥʝ ʜʦʹʝ ʜʦ ʛʫʙʠʪʘʢʘ ʧʦʜʘʪʘʢʘ ʫ ʙʨʦʿʠʣʫ. 

ʇʦʨʝʜ ʩʘʤʦʛ ʠʥʪʝʨʥʦʛ ʯʘʩʦʚʥʠʢʘ, ʙʘʪʝʨʠʿʘ / ʩʫʧʝʨʢʦʥʜʝʥʟʘʪʦʨ ʤʦʞʝ ʜʘ ʥʘʧʘʿʘ ʠ 
ʦʜʨʝʹʝʥʠ ʜʝʦ ʤʝʤʦʨʠʿʝ ʙʨʦʿʠʣʘ: ʥʧʨ, ʜʝʦ ʤʝʤʦʨʠʿʝ ʟʘ ʩʤʝʰʪʘˁʝ ʧʘʨʘʤʝʪʘʨʘ 
ʢʦʤʫʥʠʢʘʮʠʿʝ ʠ ʩʣ, ʘʣʠ ʥʝ ʤʘʪʠʯʥʠʭ ʠʣʠ ʦʙʨʘʯʫʥʩʢʠʭ ʧʦʜʘʪʘʢʘ. 

ʋʥʫʪʘʨ ʙʨʦʿʠʣʘ ʿʝ ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʬʫʥʢʮʠʿʘ ʠʩʧʠʪʠʚʘˁʘ ʩʪʘˁʘ ʙʘʪʝʨʠʿʝ (ʫ 
ʘʫʪʦʜʠʿʘʛʥʦʩʪʠʯʢʦʤ ʨʝʞʠʤʫ ʨʘʜʘ ʙʨʦʿʠʣʘ). 

2.1.10. ʇʈɽɹɸʎʀɺɸɳɽ ɺʈɽʄɽʅɸ (Daylight Saving Time ï DST) 

ɹʨʦʿʠʣʦ ʧʦʩʝʜʫʿʝ ʬʫʥʢʮʠʿʫ ʘʫʪʦʤʘʪʩʢʦʛ ʧʨʝʣʘʩʢʘ ʩʘ ʟʠʤʩʢʦʛ ʥʘ ʣʝʪˁʝ ʨʘʯʫʥʘˁʝ 
ʚʨʝʤʝʥʘ, ʠ ʦʙʨʥʫʪʦ (Daylight Saving Time ï DST), a ʧʨʝʤʘ ʢʘʣʝʥʜʘʨʫ 
ʩʨʝʜˁʝʝʚʨʦʧʩʢʦʛ ʚʨʝʤʝʥʘ (Central European Time - CET) 

2.1.11. ʊʈɽʅʋʊʅA ʊAʈʀʌA 

ɹʨʦʿʠʣʦ ʠʤʘ ʢʦʥʪʠʥʫʠʨʘʥʠ ʧʨʠʢʘʟ ʪʨʝʥʫʪʥʦ ʘʢʪʠʚʥʦʛ ʪʘʨʠʬʥʦʛ ʨʝʛʠʩʪʨʘ, ʙʝʟ ʦʙʟʠʨʘ 
ʢʦʿʠ ʿʝ ʥʘʯʠʥ ʝˁʛʦʚʦʛ ʧʨʠʢʘʟʘ. 

2.1.12. ʃʆʂAʃʅʆ ʋʇʈAɺɲAɳɽ ʊAʈʀʌʅʀʄ ʈɽɻʀʉʊʈʀʄA 

ʃʦʢʘʣʥʦ ʫʧʨʘʚˀʘˁʝ ʪʘʨʠʬʥʠʤ ʨʝʛʠʩʪʨʠʤʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʧʦʤʦ˂ʫ ʠʥʪʝʨʥʦʛ ʯʘʩʦʚʥʠʢʘ. 

ʊʘʨʠʬʥʠʤ ʧʨʦʛʨʘʤʦʤ ʪʨʝʙʘ ʧʨʝʜʚʠʜʝʪʠ ʤʦʛʫ˂ʥʦʩʪ ʜʝʬʠʥʠʩʘˁʘ ʯʝʪʠʨʠ ʨʘʟʣʠʯʠʪʝ 
ʩʝʟʦʥʝ, ʩʝʜʘʤ ʨʘʟʣʠʯʠʪʠʭ ʜʘʥʘ ʫ ʦʢʚʠʨʫ ʩʝʟʦʥʝ ʠ ʜʚʘ ʨʘʟʣʠʯʠʪʘ ʜʘʥʘ ʟʘ ʧʨʘʟʥʠʢʝ. 

Bʨʦʿ ʧʨʦʤʝʥʘ ʪʘʨʠʬʝ ʫ ʪʦʢʫ ʜʘʥʘ ʿʝ ʤʠʥʠʤʘʣʥʦ ʦʩʘʤ. 

2.1.13. ɽʂʉʊɽʈʅʆ ʋʇʈAɺɲAɳɽ ʊAʈʀʌʅʀʄ ʈɽɻʀʉʊʈʀʄA 

ɽʢʩʪʝʨʥʦ ʫʧʨʘʚˀʘˁʝ ʪʘʨʠʬʥʠʤ ʨʝʛʠʩʪʨʠʤʘ ʩʝ ʠʟʚʦʜʠ ʧʦʤʦ˂ʫ ʜʚʝ ʩʪʝʟʘˀʢʝ ʟʘ 
ʧʨʠʢˀʫʯʝˁʝ ʢʦʥʪʨʦʣʥʦʛ ʥʘʧʦʥʘ 230 V ʠ ʠʤʘ ʧʨʠʦʨʠʪʝʪ ʥʘʜ ʣʦʢʘʣʥʠʤ ʫʧʨʘʚˀʘˁʝʤ 
ʪʘʨʠʬʥʠʤ ʨʝʛʠʩʪʨʠʤʘ. 

ʆʚʘ ʬʫʥʢʮʠʿʘ ʩʝ ʨʝʘʣʠʟʫʿʝ ʠʩʢˀʫʯʠʚʦ ʧʦ ʟʘʭʪʝʚʫ ʜʠʩʪʨʠʙʫʪʝʨʘ ʝʣʝʢʪʨʠʯʥʝ ʝʥʝʨʛʠʿʝ. 

2.1.14. ʀʅʊɽɻʈʀʊɽʊ ʄɽʈɽɳA 

ɹʨʦʿʠʣʘ ʠʤʘʿʫ ʨʝʘʣʠʟʦʚʘʥʫ ʬʫʥʢʮʠʿʫ ʝʚʠʜʝʥʪʠʨʘˁʘ ʠ ʩʠʛʥʘʣʠʟʘʮʠʿʝ ʥʘʨʫʰʘʚʘˁʘ 
ʠʥʪʝʛʨʠʪʝʪʘ ʤʝʨʝˁʘ (ʦʪʚʘʨʘˁʝ ʧʦʢʣʦʧʮʘ ʧʨʠʢˀʫʯʥʠʮʝ, ʠʟʤʝʥʫ ʧʘʨʘʤʝʪʘʨʘ, ʫʪʠʮʘʿ 
ʩʥʘʞʥʦʛ ʤʘʛʥʝʪʥʦʛ ʧʦˀʘ ʥʘ ʙʨʦʿʠʣʦ ʠ ʩʣ.). 




