
ȴɗɔɇɋɓɓɔɗɘɎ 
ɘɋɕɑɔɈɡɝɎɗɑɎɘɋɑɥ 
ȸȨ7 ɎɗɕɔɑɓɋɓɎɥ Ȳ 

ȸɋɕɑɔɈɡɝɎɗɑɎɘɋɑɢ ȸȨ7 



2 ȳɆɍɓɆɝɋɓɎɋ ȸȨ7 

ȸɋɕɑɔɈɡɝɎɗɑɎɘɋɑɢ ȸȨ7 ɕɖɋɊɓɆɍɓɆɝɋɓ Ɋɑɥ ɖɆɗɝɋɘɆ,  ɓɆɐɔɕɑɋɓɎɥ Ɏ 

ɆɖɛɎɈɎɖɔɈɆɓɎɥ  ɊɆɓɓɡɛ ɔ ɐɔɑɎɝɋɗɘɈɋ ɘɋɕɑɔɈɔɏ ɣɓɋɖɉɎɎ, ɐɔɑɎɝɋɗɘɈɋ Ɏ 

ɕɆɖɆɒɋɘɖɆɛ ɘɋɕɑɔɓɔɗɎɘɋɑɥ Ɉ ɔɊɓɔɏ ɎɑɎ ɊɈəɛ ɍɆɐɖɡɘɔɏ Ɏ/ɎɑɎ ɔɘɐɖɡɘɔɏ 

ɈɔɊɥɓɡɛ ɗɎɗɘɋɒɆɛ ɘɋɕɑɔɗɓɆɇɌɋɓɎɥ , Ɇ ɘɆɐɌɋ Ɋɑɥ əɝɋɘɆ ɕɔɘɖɋɇɑɋɓɎɥ 

ɛɔɑɔɊɓɔɉɔ ɈɔɊɔɗɓɆɇɌɋɓɎɥ 



3 ɃɈɔɑɤɜɎɥ ɘɋɕɑɔɈɡɝɎɗɑɎɘɋɑɥ ȸȨ7 

ȶɆɍɈɎɘɡɋ ɐɔɒɒəɓɎɐɆɜɎɔɓɓɡɋ Ɏɓɘɋɖɚɋɏɗɡ: Ethernet / RS-485, SD, RS-232,  
USB, əɊɔɇɗɘɈɔ ɎɗɕɔɑɢɍɔɈɆɓɎɥ, ɗɘɆɓɊɆɖɘɓɡɏ ɕɖɔɘɔɐɔɑ ɔɇɒɋɓɆ, ɕɖɔɗɘɔɘɆ 

ɔɗɈɔɋɓɎɥ 

2011 

2013 

2018 



4 ȮɗɕɔɑɓɋɓɎɥ ȸȨ7 

ȸɋɕɑɔɈɡɝɎɗɑɎɘɋɑɢ ȸȨ7 ɥɈɑɥɋɘɗɥ ɔɗɓɔɈɓɡɒ ɣɑɋɒɋɓɘɔɒ ɘɋɕɑɔɗɝɋɘɝɎɐɆ ȸ34Ȳ 
(ɖɋɉɎɗɘɖɆɜɎɔɓɓɡɏ ɓɔɒɋɖ 71633-18 )  

ȮɗɕɔɑɓɋɓɎɋ 2 ȮɗɕɔɑɓɋɓɎɋ Ȳ 

ȶɋɉɎɗɘɖɆɜɎɔɓɓɡɏ ɓɔɒɋɖ 46601-11  ȶɋɉɎɗɘɖɆɜɎɔɓɓɡɏ ɓɔɒɋɖ 67815-17  



5 ȲɔɊɋɑɢɓɡɏ ɖɥɊ 

ȲɔɊɋɑɢ 

ȰɔɑɎɝɋɗɘɈɔ ɕɔɊɐɑɤɝɆɋɒɡɛ ɊɆɘɝɎɐɔɈ 
Ȫɔɕ. ɈɛɔɊɡ 

ȸȨ 1 ȸȨ 2 ȸȨ 3 

Ȩȷ ȸȵ ȪȪ Ȩȷ ȸȵ ȪȪ Ȩȷ ȸȵ ȪȪ Ɏɒɕ ɊɎɗɐɖ ɘɋɒɕɋɖ 

ȸȨ7- 01( Ȳ)  3 2(3)  ---  1 ---  ---  ---  ---  ---  1 4  1  

ȸȨ7- 04.1( Ȳ)  3 2(3)  3 1 ---  ---  ---  ---  ---  1 4  1  

ȸȨ7- 03( Ȳ)  3 3 ---  3 3 ---  ---  ---  ---  1 4  2  

ȸȨ7- 04( Ȳ)  3 3 3 3 3 2(3)  ---  ---  ---  1 4  2  

ȸȨ7-05Ȳ 3  3  3  2  2  2  2  2  2  1  4  1  

ȹɗɑɔɈɓɡɋ ɔɇɔɍɓɆɝɋɓɎɥ: Ȩȷ -  ɖɆɗɛɔɊɔɒɋɖ, ɈɔɊɔɗɝɋɘɝɎɐ 
 ȸȵ -  ɘɋɖɒɔɕɖɋɔɇɖɆɍɔɈɆɘɋɑɢ ɗɔɕɖɔɘɎɈɑɋɓɎɥ 
 ȪȪ -  ɊɆɘɝɎɐ ɊɆɈɑɋɓɎɥ 



6 ȵɆɖɆɒɋɘɖɡ ɆɖɛɎɈɔɈ 

ȸɎɕ ɊɆɓɓɡɛ 
ȶɋɍəɑɢɘɆɘɡ ɍɆ ɔɘɝɋɘɓɡɏ 

ɕɋɖɎɔɊ 

ȪɆɓɓɡɋ ɓɆ 
ɔɐɔɓɝɆɓɎɋ 
ɔɘɝɋɘɓɔɉɔ 
ɕɋɖɎɔɊɆ 

ȪɎɆɉɓɔɗɘɎɐɆ 

ȨɎɊ ɆɖɛɎɈɆ ȽɆɗ. ȷəɘ. Ȳɋɗ. ȮɘɔɉɔɈɡɏ 
Ȯɍɒɋɓ. 
ȧȪ 

ȷɔɇɡɘ. ȪɎɆɉɓ. 

ȩɑəɇɎɓɆ 
ɆɖɛɎɈɔɈ 

1440  
(60 ɗəɘ) 

200  
(400 )  

60  
200  

(400 )  
765  

(3060 )  

ȵɖɎɒɋɝɆɓɎɋ ȪɆɓɓɡɋ ɔ ɓɋɞɘɆɘɓɡɛ ɗɎɘəɆɜɎɥɛ ɛɖɆɓɥɘɗɥ Ɉ ɝɆɗɔɈɔɒ, ɗəɘɔɝɓɔɒ Ɏ 
ɒɋɗɥɝɓɔɒ ɆɖɛɎɈɆɛ 



7 ȴɖɉɆɓɎɍɆɜɎɥ ɘɋɕɑɔɈɔɉɔ ɈɈɔɊɆ 

ȸȨ1 ȸȨ2 

ȷɛɋɒɆ 

ɎɍɒɋɖɋɓɎɏ 

ȸɋɕɑɔɈɔɏ ɈɈɔɊ -  ɓɆɇɔɖ ɕɋɖɈɎɝɓɡɛ ɊɆɘɝɎɐɔɈ ɖɆɗɛɔɊɆ, ɘɋɒɕɋɖɆɘəɖɡ Ɏ 

ɊɆɈɑɋɓɎɥ, ɕɔ ɕɔɐɆɍɆɓɎɥɒ ɐɔɘɔɖɡɛ ɖɆɗɗɝɎɘɡɈɆɋɘɗɥ ɘɋɕɑɔɈɆɥ ɣɓɋɖɉɎɥ. 

ȰɆɌɊɡɏ ɘɋɕɑɔɈɔɏ ɈɈɔɊ ɒɔɌɋɘ Ɏɒɋɘɢ ɘɖəɇɔɕɖɔɈɔɊɡ: ɕɔɊɆɤɟɎɏ (ɘɖ1), 

ɔɇɖɆɘɓɡɏ (ɘɖ2) Ɏ ȩȨȷ, ɕɔɊɕɎɘɐɎ ɎɑɎ ɛɔɑ. ɈɔɊɡ (ɘɖ3).  

ȪɆɘɝɎɐɎ Ɏɒɋɤɘ Ɍɋɗɘɐəɤ ɕɖɎɈɥɍɐə ɐ ɈɛɔɊɓɡɒ ɖɆɍɠɋɒɆɒ. ȳɆɗɘɖɔɏɐɆ ɓɆ 

ɐɔɓɐɖɋɘɓɔɋ ɕɖɎɒɋɓɋɓɎɋ (ɐɔɓɚɎɉəɖɆɜɎɥ ɊɆɘɝɎɐɔɈ) ɍɆɊɆɋɘɗɥ Ɉɡɇɔɖɔɒ ɗɛɋɒɡ 

ɎɍɒɋɖɋɓɎɏ 



8 ȸȨ7Ȳ -  ȰɔɓɗɘɖəɐɜɎɥ 

ȵɖɎɇɔɖɓɡɏ ɔɘɗɋɐ 

ȲɔɓɘɆɌɓɡɏ ɔɘɗɋɐ 

ÅȰɔɓɗɘɖəɐɜɎɥ ɐɔɖɕəɗɆ ɕɔɍɈɔɑɥɋɘ ɓɋ 
ɔɘɗɔɋɊɎɓɥɘɢ ɗɎɉɓɆɑɢɓɡɋ ɑɎɓɎɎ ɔɘ ɕɋɖɈɎɝɓɡɛ 
ɊɆɘɝɎɐɔɈ Ɏ Ɉɓɋɞɓɋɋ ɕɎɘɆɓɎɋ Ɋɑɥ ɔɘɕɖɆɈɐɎ 
ɕɖɎɇɔɖɆ Ɉ ɕɔɈɋɖɐə; 

ÅȹɈɋɑɎɝɋɓɔ ɐɔɑɎɝɋɗɘɈɔ ɈɛɔɊɓɡɛ ɉɋɖɒɔɈɈɔɊɔɈ.  

ÅɃɑɋɒɋɓɘɡ, ɔɘɈɋɝɆɤɟɎɋ ɍɆ ɒɋɘɖɔɑɔɉɎɤ Ɏ 
ɗɘɆɇɎɑɢɓɔɗɘɢ ɖɆɇɔɘɡ ɈɡɝɎɗɑɎɘɋɑɥ ɖɆɍɒɋɟɋɓɡ 
Ɉ ɕɑɔɒɇɎɖəɋɒɔɒ ɔɘɗɋɐɋ.  

ÅȵɖɎɒɋɓɋɓɎɋ 4-ɛ ɗɘɖɔɝɓɔɉɔ ɎɓɊɎɐɆɘɔɖɆ ɗ 
ɕɔɊɗɈɋɘɐɔɏ.  

Åȵɖɔɗɘɔɋ ɕɔɊɐɑɤɝɋɓɎɋ ɎɓɘɋɖɚɋɏɗɆ RS232  
(ɖɆɍɠɋɒ DB9 ɓɆ ɐɔɖɕəɗɋ ɈɡɝɎɗɑɎɘɋɑɥ);  

ÅȳɆɑɎɝɎɋ ɗɑɔɘɆ Ɋɑɥ SD-ɐɆɖɘɡ; 
ÅȶɆɍɠɋɒ USB Ɉɡɓɋɗɋɓ ɓɆ ɕɋɖɋɊɓɤɤ ɕɆɓɋɑɢ 
ɈɡɝɎɗɑɎɘɋɑɥ 



9 ȸȨ7Ȳ -  ȵɖɎɇɔɖɓɡɏ ɔɘɗɋɐ 

Å ȰɓɔɕɐɆ ȪɔɗɘəɕɆ ɖɆɍɒɋɟɋɓɆ Ɉ ɐɔɑɔɊɜɋ, ɍɆɟɎɟɆɤɟɋɒ ɔɘ 
ɓɋɗɆɓɐɜɎɔɓɎɖɔɈɆɓɓɔɉɔ ɊɔɗɘəɕɆ; 

Å ȱɋɉɐɆɥ ɗɆɒɔɗɘɔɥɘɋɑɢɓɆɥ əɗɘɆɓɔɈɐɆ ɒɔɊəɑɋɏ ɎɓɘɋɖɚɋɏɗɆ RS485  ɎɑɎ 
Ethernet . 



10  ȸȨ7Ȳ -  ȷɕɔɗɔɇɡ ɐɖɋɕɑɋɓɎɥ 

ȵɔɈɡɞɋɓɆ ɓɆɊɋɌɓɔɗɘɢ ɐɖɋɕɑɋɓɎɋ ɐɔɖɕəɗɆ ɓɆ DIN -ɖɋɏɐə: 
Å ȪɔɇɆɈɑɋɓ ɕɆɍ Ɋɑɥ DIN -ɖɋɏɐɎ; 
Å ȵɖɎɒɋɓɥɋɘɗɥ ɕɔɊɕɖəɌɎɓɋɓɓɡɏ ɚɎɐɗɆɘɔɖ ɐɖɋɕɑɋɓɎɥ ɓɆ DIN -ɖɋɏɐə. 

2 ɗɕɔɗɔɇɆ ɐɖɋɕɑɋɓɎɥ ɐɔɖɕəɗɆ ɈɡɝɎɗɑɎɘɋɑɥ: 

-  ɐɖɋɕɑɋɓɎɋ ɓɆ DIN -ɖɋɏɐə; 

-  ɐɖɋɕɑɋɓɎɋ ɓɆ ɕɔɈɋɖɛɓɔɗɘɢ ɓɆ ɈɎɓɘɆɛ. 



11  ȸȨ7Ȳ -  ɃɑɋɐɘɖɔɕɎɘɆɓɎɋ 

ȵɖɎɒɋɓɥɋɒɡɋ ɘɎɕɡ ɇɆɘɆɖɋɏ 

ȵɎɘɆɓɎɋ ɈɡɝɎɗɑɎɘɋɑɥ: 

ï ɔɘ Ɉɗɘɖɔɋɓɓɔɏ ɑɎɘɎɋɈɔɏ ɇɆɘɆɖɋɎ;  

ï ɔɘ Ɉɓɋɞɓɋɉɔ ɗɋɘɋɈɔɉɔ ɇɑɔɐɆ 

ɕɎɘɆɓɎɥ Ɋɑɥ Ɉɗɋɛ ɎɗɕɔɑɓɋɓɎɏ 

(ɊɎɆɕɆɍɔɓ ɓɆɕɖɥɌɋɓɎɥ Ɉɓɋɞɓɋɉɔ 

ɕɎɘɆɓɎɥ ɔɘ 10 Ɋɔ 30 Ȩ) . 

ȹɊɔɇɓɆɥ ɍɆɒɋɓɆ ɇɆɘɆɖɋɎ ɇɋɍ ɕɔɘɋɖɎ 

ɆɖɛɎɈɓɔɏ ɎɓɚɔɖɒɆɜɎɎ. 

ȵɎɘɆɓɎɋ əɑɢɘɖɆɍɈəɐɔɈɡɛ 

ɖɆɗɛɔɊɔɒɋɖɔɈ, ɓɋ ɎɒɋɤɟɎɛ 

ɗɔɇɗɘɈɋɓɓɡɛ ɣɑɋɒɋɓɘɔɈ ɕɎɘɆɓɎɥ. 

ȶɆɇɔɘɆ ɆɊɆɕɘɋɖɔɈ ɎɓɘɋɖɚɋɏɗɆ Ethernet  Ɏ RS485 

ɘɔɑɢɐɔ ɔɘ ɗɋɘɋɈɔɉɔ ɇɑɔɐɆ ɕɎɘɆɓɎɥ. 



12  ȸȨ7Ȳ ȰɔɒɒəɓɎɐɆɜɎɔɓɓɡɋ ɈɔɍɒɔɌɓɔɗɘɎ 

ȴɘɐɖɡɘɡɏ ɕɖɔɘɔɐɔɑ ɔɇɒɋɓɆ ModBus . 

* ȵɖɎ ɖɆɇɔɘɋ ɔɘ ɇɆɘɆɖɋɎ ɗɐɔɖɔɗɘɢ ɕɋɖɋɊɆɝɎ ɕɔ RS232  ɓɋ ɇɔɑɋɋ 9600 ɇɎɘ/ɗ.  
** Ȯɓɘɋɖɚɋɏɗ Ethernet  ɎɑɎ RS485  əɗɘɆɓɆɈɑɎɈɆɋɘɗɥ ɕɔ ɍɆɐɆɍə. ȶɆɇɔɘɆ 
ɈɔɍɒɔɌɓɆ ɘɔɑɢɐɔ ɕɖɎ Ɉɓɋɞɓɋɒ ɕɎɘɆɓɎɎ. 

2 ɓɋɍɆɈɎɗɎɒɡɛ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɡɛ 
ɐɆɓɆɑɆ ɕɋɖɋɊɆɝɎ ɎɓɚɔɖɒɆɜɎɎ: 
-  Com1  -  Ɏɓɘɋɖɚɋɏɗ RS232 *  
-  Com2  -  Ɏɓɘɋɖɚɋɏɗ Ethernet  ɎɑɎ 
RS485 **  
 
ȷɐɔɖɔɗɘɢ ɕɋɖɋɊɆɝɎ ɊɆɓɓɡɛ Ɋɔ 115200 
ɇɎɘ/ɗ. 

Ȩ ɇɆɍɔɈɔɏ ɐɔɒɕɑɋɐɘɆɜɎɎ 
Ɏɓɘɋɖɚɋɏɗɡ USB Ɏ RS232 . 



13  ȨɆɖɎɆɓɘɡ ɗɝɎɘɡɈɆɓɎɥ ɊɆɓɓɡɛ 

ȵəɑɢɘ ɕɋɖɋɓɔɗɆ ɊɆɓɓɡɛ 

ȵɑɆɓɞɋɘ, ɘɋɑɋɚɔɓ  

ɗ ȴȷ Android  

GSM/GPRS 

ȵɖɥɒɔɋ ɗɔɋɊɎɓɋɓɎɋ  

ɕɔ USB 

Ethernet/Internet  

SD-ɐɆɖɘɆ 



14  
ȲɔɇɎɑɢɓɔɋ ɕɖɎɑɔɌɋɓɎɋ 

ȸȸȲ 



15  
ȮɓɊɎɐɆɜɎɥ ɓɋɞɘɆɘɓɔɏ ɗɎɘəɆɜɎɎ Ɉ 

ɉɑɆɈɓɔɒ ɒɋɓɤ 

Ȩ ɉɑɆɈɓɔɒ ɒɋɓɤ ɔɘɔɇɖɆɌɆɋɘɗɥ ɓɋ ɕɖɔɗɘɔ ɚɆɐɘ ɓɆɑɎɝɎɥ ȳȷ, Ɇ 
əɐɆɍɡɈɆɋɘɗɥ ɐɔɓɐɖɋɘɓɡɏ ɕɆɖɆɒɋɘɖ, ɕɔ ɐɔɘɔɖɔɒə ɈɔɍɓɎɐɆɋɘ ȳȷ. 

ȳȷ ɔɘɔɇɖɆɌɆɤɘɗɥ Ɉ ɗɑɋɊəɤɟɋɏ ɕɔɗɑɋɊɔɈɆɘɋɑɢɓɔɗɘɎ: 
 ȸȨ1 ï t1 , V1 , P1 , t2 , V2 , P2 , t3 , V3 , P3 , dt  
 ȸȨ2 ï t1 , V1 , P1 , t2 , V2 , P2 , dt  

ȵɖɎɒɋɝɆɓɎɥ: 
1. ȴɘɔɇɖɆɌɋɓɎɋ ȳȷ ɕɔ ɕɆɖɆɒɋɘɖɆɒ V1 ...3  Ɏ P1 ...3 ɍɆɈɎɗɎɘ ɔɘ ɓɆɗɘɖɔɋɐ. 
2. ȫɗɑɎ ȸȨ ɓɋ Ɏɗɕɔɑɢɍəɋɘɗɥ, ɘɔ Ɋɑɥ ɎɗɐɑɤɝɋɓɎɥ ɎɓɊɎɐɆɜɎɎ ȳȷ ɗɑɋɊəɋɘ 
əɗɘɆɓɔɈɎɘɢ ȷȮ=0 (ɔɘɐɑɤɝɎɘɢ ȸȨ). 



16  
ȸȨ7Ȳ -  ȵɔɊɐɑɤɝɋɓɎɋ ɊɆɘɝɎɐɔɈ 

ɊɆɈɑɋɓɎɥ 

ȵɎɘɆɓɎɋ ȪȪ ɔɘ ȧȵ ȸȨ7Ȳ 

ȮɓɊɎɈɎɊəɆɑɢɓɔɋ ɕɎɘɆɓɎɋ ȪȪ ȶɆɍɊɋɑɢɓɔɋ ɕɎɘɆɓɎɋ ȸȨ7Ȳ Ɏ ȪȪ 



17  ȸȨ7 -  ȶɆɗɞɎɖɋɓɎɋ ɚəɓɐɜɎɔɓɆɑɆ 

Ƚɋɘɡɖɋ ɊɎɗɐɖɋɘɓɡɛ ɈɛɔɊɆ Ɋɑɥ ɚɎɐɗɆɜɎɎ ɗɔɇɡɘɎɏ: 
Å ȴɘɗəɘɗɘɈɎɋ ɘɋɕɑɔɓɔɗɎɘɋɑɥ (çɕəɗɘɆɥ ɘɖəɇɆè); 
Å ȮɍɒɋɓɋɓɎɋ ɓɆɕɖɆɈɑɋɓɎɥ ɕɔɘɔɐɆ ɘɋɕɑɔɓɔɗɎɘɋɑɥ (çɖɋɈɋɖɗè) Ɉ ɔɇɖɆɘɓɔɒ 
ɘɖəɇɔɕɖɔɈɔɊɋ. 


