
 
 

. 3(48). 2020 65 
 

 

 621.31 https://doi.org/10.18503/2311-8318-2020-3(48)-65-69 

., . 

 « » 

 SQL SERVER    CAD 

 
.  ( , , , , 

.),  ( , .), -
. ,  

. ,  
.  

. -
 - , -

,  
.  

.  – 
. , -

, -
.  «  CAD».  

 Microsoft SQL Server. -
.  

: SQL, , , , , , , 
, , . 

 

 
-

.  
 

.  
 [1]. 

  -
. ,  [2] -

,  
.  -

, -
 [3].  

 
 

. ,  [4] -
 

,  [5] -
, -

. , 
 

.  
-

: -
,  

.,  
 [6]. 

-
-

 [7, 8].  [9]  
 

                                                
©  ., ., 2020 

. 
, 
 

.  [10-14] -
-

.  [10] -
 

, -
 [11], -

 [12] , 
-

 [13], -
 [14]. 

-
 ( , , 

.) [15]. 
-

,   
,  

.   
-

, -
,  [16]. -

-
 [17-21], 

 
 [22]. 

 
,  

, -
, -
,  
. ,  

-



 
 

66 . 3(48). 2020 
 

. 
 

,  
CAD,  
6-10 , -

 0,4 , . 

   
 

-
 «  CAD»  SQL Server – 

, -
 Microsoft. 

 – -
 
 

.  
 Microsoft 

 
, ,  

-
 Word, Excel -

. -
,  [23], -

. 
,   

 –  
. -

 –  
.  

, -

 
: , -

, . . , 
 ER-

 –  ( , -
) , -

.  .  1 
 « » -

. 
 
 

, -
,  

 ( ),  
 ( ,  

, -
-

).  
-

.  
 « »  

 . 2. 
 ( -

) , 
.  

-
-

. -
 « » 

 . 3. 

 
. 1. ER-  «  ( )» 

 

 
. 2.  « » 



 
 

. 3(48). 2020 67 
 

 
. 3.  « » 

 

-
,  

-
, 

, , -
.  

-
,  

 
.  

 
. 

, -
: 

– -
 

 35 ; 
– -

 «  CAD» ( -
); 

– -
 

 35 . 

 

-
 

 CAD. -
, -

 
-
 

. , , -
-

. 

 
 –  

-939.2019.8. 
 

1. ., ., .  
-

 // -
. 

2016.  3(50). . 152-158. 
2. .  

: . :  
, 2012. 184 . 

3. ., ., . -
 

 //  
-  (XIX -

): . 2017. . 185-188. 
4. -

 
 / . , . -

, . , .  // -
. 2019.  2 (43). . 19-24. 

5. ., ., . -
-
-

 // -
. 2020.  1 (46). . 28-33. 

6. -
 

 / 
. , . , . , . -

 // -
. : . 2020. . 20.  1. . 38-46. 

7. ., . ., .  
:  

. : -
, 2016. 124 . 

8. ., . ., . -
-

 //  
: . . : 

-
. . . , 2018. . 273-278. 

9. .  
 // . 2009.  

 10. . 32-36. 
10. Panova E.A., Varganova A.V., Kushmil’ O.E. and So-

rokin N.S. "The Algorithm for Automated Development of 
Design Drawings of One-Line Diagrams of Distribution De-
vices for 6-10 kV of Substations," 2019 International Multi-
Conference on Industrial Engineering and Modern Technol-
ogies (FarEastCon), Vladivostok, Russia, 2019, pp. 1-5, doi: 
10.1109/FarEastCon.2019.8934363. 

11. Panova E.A., Varganova A.V. and Panarina M.S. "Automa-
tion of the Process of Electrical Substations Design through 
the Development and Application of CAD when Choosing 
Electrical Equipment," 2019 International Russian Automa-
tion Conference (RusAutoCon), Sochi, Russia, 2019, pp. 1-4, 
doi: 10.1109/RUSAUTOCON.2019.8867594. 

12. Varganova A.V., Panova E.A. and Kushmil O.E. "Automa-
tion of the selection process and graphical display of measur-
ing instruments on single-line diagrams of 6–220 kV substa-
tions," 2019 International Conference on Electrotechnical 
Complexes and Systems (ICOECS), Ufa, Russia, 2019, 
pp. 1-5, doi: 10.1109/ICOECS46375.2019.8950026. 

13. Varganova A.V., Panova E.A. and Irihov A.S. "Automated 
Decision-Making no an Economical Option of Layout for the 
Outdoor Switchgear of Substations with the Highest Voltage 
of 35-220 kV," 2019 International Multi-Conference on In-
dustrial Engineering and Modern Technologies 
(FarEastCon), Vladivostok, Russia, 2019, pp. 1-6, doi: 
10.1109/FarEastCon.2019.8933847. 

14. Varganova A.V., Panova E.A. and Hatyushina T.V. "Algo-
rithm for Automated Outdoor Switchgear Plans Designing in 
the “ORU CAD”," 2019 International Russian Automation 
Conference (RusAutoCon), Sochi, Russia, 2019, pp. 1-4, 
doi: 10.1109/RUSAUTOCON.2019.8867724. 



 
 

68 . 3(48). 2020 
 

15. . . 
: , 2005. 859 . 

16. . .  
 ( ) //  

. 2013.  3. . 57-60. 
17. Sapralfa.ru: -

.– : http://sapralfa.ru, . 
. . 

18. Winelso.ru :  WinElso . 
: https://winelso.ru, . .  

. 
19. Cadel.ru :  CadEL.  

: http://cadel.ru, . . . 
20. Cad.ru :  «  

». – : 
https://cad.ru/support/bz/archive/111/cadelectro/, -

. – . . 
21. Csoft.ru :  CSoft. – 

: https://www.csoft.ru/catalog/soft/electrics-
adt/electrics-adt.html, . – . . 

22. . Microsoft: . -
 // -

. 2012.  5 (114). . 58-59. 
23. . -

 MS  MSAccess  2007  //  
 

. 2010.  11. . 32-35. 

 06  2020 . 

INFORMATION IN ENGLISH 

MAKING USE OF SQL SERVER TOOLS FOR DATABASE DEVELOPMENT FOR CLOSED SWITCHGEAR CAD 

Nikita S. Sorokin 

Equipment repair and maintenance electrician, PJSC Magnitogorsk Iron and Steel Works, Magnitogorsk, Russia. E-mail: 
sorokin540@yandex.ru. ORCID: https://orcid.org/0000-0002-4380-1735. 

Oleg E. Kushmil 

Equipment repair and maintenance electrician, PJSC Magnitogorsk Iron and Steel Works, Magnitogorsk, Russia. E-mail: 
sharkkush35@mail.ru. ORCID: https://orcid.org/0000-0001-6482-0751.  

In the process of designing various electric power facilities, 
the design engineer processes a large amount of information. It 
includes technical parameters of equipment (types, capacities, 
ratings, dimensions, classes of protection and fire safety, etc.), 
normative and technical documentation (State Standards, 
Construction Standards and Regulations, etc.), which in one way 
or another directly influence the final result of the project. In 
addition to searching for and processing this information, the 
designer uses it to select and calculate various options. The 
engineer is heavily overloaded with information, which often 
leads to errors and inaccuracies in the development of the project. 
All this together makes it necessary to develop CAD to facilitate 
the work of the designer. In the construction of CAD, one of the 
main and integral stages is the development of a database, which 
is a set of data stored in a computer that meets the information 
needs of computer-aided design with minimal redundancy and 
maximum possible speed, thereby relieving the designer of 
lengthy searches for information. However, creating a database 
does not mean just collecting a large amount of information in 
one  place.  In  order  to  work  together  with  CAD,  a  schema  is  
formed, which is represented by a logical structure for creating 
and  maintaining  a  database.  A  schema  is  a  set  of  rules,  which  
organize information, create logical and functional relationships 
and implement relationships between database objects. This paper 
discusses the process of developing a database for CAD "closed 
switchgear CAD". The basis for the database is a widespread and 
easy-to-learn Microsoft SQL Server platform. The basic 
principles of building links in this database with examples are 
considered.  

Keywords: SQL, database, designing, electrical engineering, 
CAD, algorithm, software, development, substation, automation. 
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