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RT 32 Zolochiv

RT 32 Zolochiv

2021
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VLBI Time Scale System          

Overview – Typical Solutions

and Requirements
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VLBI Time Scale System 

2020
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Time and Frequency in VLBI

Source:

High-accuracy Time and Frequency in VLBI, Katie Pazamickas, Rick Hambly, IVS 

Technical Operations Worksh0p 2019, MIT Haystack Observatory 5-9 May 2019 

2021

Source:

High-accuracy Time and Frequency in VLBI, Katie Pazamickas, Rick Hambly, IVS 

Technical Operations Worksh0p 2019, MIT Haystack Observatory 5-9 May 2019 
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Time and Frequency VLBI

(Cesium/Hydrogen Maser)

2021
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VLBI SKA1-MID

2021

- Групова шкала часу;

- NTP/PTP сервери;

- Оптичні мережі для передачі 

сигн. синхронізації;

- Окрема мережа синхронізації; 

- Резервування обладнання;

- Звірення з BIPM-UTC(SKA);

- Звірення з нац. еталоном NMISA-

UTC(ZA);

- Обмін даними RINEX. 
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Time Scale Overview

PTSS Rack

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

40

37

38

39

41

42

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

40

37

38

39

41

42

APC-3100 Netshelter 

SX 42U (Front)
APC-3100 Netshelter 

SX 42U (Rear)

PTSS Rack

APC SMX3000 UPS

APC SMX120BP

Blank Panel

6502                       

Server

Sync Server

TW Modem

4380A (Option)

4380A

Network Switch w/L Bracket

L-Brackets

L-Brackets

End Users (BNC)

External Clocks (SMA)

2U

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

40

37

38

39

41

42

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

40

37

38

39

41

42 Serial to Ethernet

Blank Panel

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Blank Panel

Battery Pack

Battery Charger

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

Blank Panel

APC SMX3000 UPS

APC SMX120BP

Blank Panel

Feed-Thru Panel

Blank Panel

TP-4100

Blank Panel

TP-4100

Redundant Server

Blank Panel
Keyboard/Mouse

Blank Panel

Blank Panel

Sync Server

Blank Panel

7U LCD Monitor

L-Brackets

L-Brackets

L-Brackets

RJ-45 Patch Panel

L-Brackets

L-Brackets

Clock Rack #1

RJ-45 Patch Panel

SMA Patch Panel

PTSS Rack

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

40

37

38

39

41

42

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

40

37

38

39

41

42

APC-3100 Netshelter 

SX 42U (Front)
APC-3100 Netshelter 

SX 42U (Rear)

PTSS Rack

APC SMX3000 UPS

APC SMX120BP

Blank Panel

6502                       

Server

Sync Server

TW Modem

4380A (Option)

4380A

Network Switch w/L Bracket

L-Brackets

L-Brackets

End Users (BNC)

External Clocks (SMA)

2U

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

40

37

38

39

41

42

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

40

37

38

39

41

42 Serial to Ethernet

Blank Panel

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Cs-50715071A
123456

Blank Panel

Battery Pack

Battery Charger

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

100lb Roller Shelf

Blank Panel

APC SMX3000 UPS

APC SMX120BP

Blank Panel

Feed-Thru Panel

Blank Panel

TP-4100

Blank Panel

TP-4100

Redundant Server

Blank Panel
Keyboard/Mouse

Blank Panel

Blank Panel

Sync Server

Blank Panel

7U LCD Monitor

L-Brackets

L-Brackets

L-Brackets

RJ-45 Patch Panel

L-Brackets

L-Brackets

Clock Rack #1

RJ-45 Patch Panel

SMA Patch Panel

2021



WIRCOM 2017 11

RT 32 VLBI Time Scale System 

Stage 1 (version 1.0)  2020        
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Time Scale System v.1.0

2021
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Time Scale System  v.1.0

2021
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Rack #1/ Master Time Scale 

2021
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Rack #1/UTC Time Scale

2021



WIRCOM 2017 17

Time Scale Measurement System

2021
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Time Scale v.1.0 Diagram

2021
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UTC Time Scale

2021
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Stability of Frequency Master Scale

(Reference Cs 5071А Нigh Рerform.)

2021
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Результати визначення похибки вимірювання розходження автономної шкали 

часу  СЧЧС (шкали часу Цезієвого стандарту 5071А) та шкали часу UTC, 

сформованої РТР сервером TimeProvider 4100 (вихід 1PPS) на протязі 11-ти діб 

в процесі дослідної експлуатації в 2020 р. СКВ похибки складає 8, 48 нс. З 

виключенням значень випадків аномальною похибкою.

2021

Difference UTC Scale&Master Scale 
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RT 32 VLBI Time Scale 

System 

Stage 2 (version 1.1)  

2021       
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Time Scale v 1.1  (2021)

2021
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Time Scale v 1.1  (2021) 

2021
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Time Scale System

Control,measurement,monitoring

2021
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Time Scale System

Control,measurement,monitoring

2021
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Time Scale System  RT32        

Next Steps
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Time Scale v 2.0 (2022) (+Mazer)

2021
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Time and Frequency VLBI

(Time Scale System v. 2.0)

2021



WIRCOM 2017 30

Group Time Scale System 

2021



WIRCOM 2017 31

Group Time Scale System.

Examples 

2021

• Національні еталони часу та частоти
(в Україні первинний національний еталон - «Інститут метрології» , м. 

Харків і вторинний національний еталон – «Укрметртестстандарт», м. Київ.

• Радіотелескопи:

 Onsala Space Observatory

 Sardinia Radio Telescope 

 Observatory Wettzell

 SKA1-MID 

 ………….
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Group Time Scale System 

2021
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Group Time Scale System 

2021
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Time and Frequency 

(Cs+Mazer+Group)

2021



WIRCOM 2017 35

Clock Network Service 

https://www.bipm.org/cc/CCTF/Allowed/20/CCTF_15-05_INRIM_report.pdf

2021
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Time Scale System VLBI RT-32 Zolochiv and

Ukraine National Time Keeping Service

2021
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Thank you!

Viktor Gaidamanchuk

WIRCOM Co.
Kyiv, Ukraine
gva@wircom.ua

2021


