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General
Specifications Cavitation Detection Software

GS 30B10A10-01EN
. ____________________________________________________________________________________________________

® OVERVIEW

This product is cavitation detection software that runs on STARDOM. For cavitation detection, STARDOM and
EJX110A are used in combination. This product includes detection function, display function, setting function, and
installs and sets operation for STARDOM and DPharp EJX.

Features of this product contributes to efficient operation and maintenance of the plant by detecting and making
“cavitation” visible which is one of “production obstacles” that hinders plant operation from the information of the
field device. For detection of cavitation, phenomena such as vibration of equipment and abnormal sound generated
by the occurrence of cavitation is generally used. On the other hand, this product uses the pressure information of
the field device, so cavitation can be detected earlier.

H FUNCTIONAL SPECIFICATIONS

® Definition of Cavitation Strength

The detection target is the cavitation generated by the pump. Cavitation is a phenomenon in which air bubbles are
appeared/disappeared from the liquid phase due to sudden depressurization and pressurization in the liquid phase. As
bubbles disappear, large energy is generated. If this bubble disappears at the impeller part of the pump, large energy
will damage the impeller and lead to breakdown of the pump (erosion phenomenon).

Cavitation Strength Bubble generation state
Normal Bubbles are not generated
Cavitation (small) Bubbles are continuously generated
Cavitation (large) Bubbles are continuously and intensely generated
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® System Configuration
The minimum system configuration of cavitation detection system is shown.

1. PC
2. Ethernet Cable a7
.- STARDOM
& 3. Base Module
4. Power Module
5. CPU Module
6. FounpaTion Fieldbus
8. FounpationFieldbus - .. = ° Module
Communication Cable . )
7. FounpaTion Fieldbus
9. EJX110A R __--"" Power Supply
o . &«
A N
10. Impulse Line 4
Pump €
Input pipe [
Note: It depends on the specification of STARDOM.
Figure System Configuration
# Product Quantity Remark
1 PC 1 For monitoring screen and maintenance screen
2 Ethernet cable 1
3 STARDOM base module: N2BU030 1
4 STARDOM power supply module: NFPW441/NFPW442/ 1
NFPW444
5 STARDOM CPU module: NFCP501-W**/NFCP502-W** 1
6 STARDOM FounbaTtion Fieldbus communication module: 1
NFLF111
7 FounbaTion Fieldbus power supply 1 It deoends on specifications of Founparion Fieldbus.
8 Founbarion Fieldbus communication cable 2 It depends on specifications of Founparion Fieldbus.
9 Differential Pressure Transmitter with Fieldbus 1 g;%zzlsz: : ((;jifg;ci;c?r?ss connectors depends on
communication type: EJXT10A-F-"1"*/EE/DG1 Device Revision 5 of EJX110A is necessary.
10 |Impulse Line 1

Note: STARDOM and EJX 110A need to be arranged separately.
Note: Supports up to 4 pumps per controller.
Note: When using multiple controllers, please prepare licenses for the number of controllers.

® Cavitation Detection Conditions

Cavitation detection conditions are as shown in the table below. Even when the detection conditions in the table below

are satisfied, disturbance and other factors may affect detection, so it does not guarantee perfect detection.

Item Description
Fluid Liquid

2t050°C
No sudden temperature change shall occur.

0.78 to 8 mPaes
The viscosity of the liquid is uniform and there is no temporal change.

Fluid Temperature

Viscosity

Centrifugal Pump
Pump The number of revolutions of the pump must be constant.
(Do not control flow rate by inverter etc.)
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® Screen

This cavitation detedtion software provides a monitoring screen and a maintenance screen to be displayed on the PC
browser. The Cavitation Monitoring screen is shown.

Cavitation Monitoring

[#][_Pump tag Field device tag. Current o perating state Pump running time Acoumulated pump runnig time Last mainterance date

1] P10t PAMDCVO01 ®run OStop 376K53m09s 1210h13m0%s 2018/03/20

2|[ pr-io2 PAMDCV002 ®Run Ostop 76h07m04s 761 HO5m34s 2018/08/04

3| Pr-i03 PAMDCY003 ®FRun OStop 260n44m3Ts 538h31m17s 2018/09/28

4] Ppr-os PAMDCYV004 ©Run Ostop 2h20m09s 17h42m57s 2018/12/07

4 Eeitevz Result Vachire || Acoumsted tine of sall cavtation Acoumuiated time of largs cavitation || Accumulated time of cavitation
0

1| @GO0D OBAD || (opomar “1 Smal” "2 Largs™ “~t Unkeomurt “~2oreiuigomere’) || 000 0h21m29s 0h04mA9s 0h26m18s
0

2| ®G000OBAD || (onormar “1smair 2 Largs" “~1 :Urkeonwri” “~2Nor-jucgament”) 000 0h07m33s 0h00m32s 0h08m05s
0

3| ®@coop OBaD (“ONormal” “1 Small’ “2:Largs" “~1:Unknonwri’ “~2Norrjudgemert” ) 000 0h27m22s OhtOmd2s 0h38m04s
0

4l ®G00D OBAD || (opamar “1 swat “21ars” ket “~zrorsetgmare) | 000 Oht2m22s 0H00mA2s Oh18m04s

# Gurrent cavitation level index. Baseline of cavitation level inex P el (- ek n Licerse exgiration morth

1 0001295 0.001225 0.001593 0002450 2019/12

2 0000633 0.000564 0.000733 0001128 2019/12

3 0000846 0.000709 0000922 0001419 2019/12

4 0000950 0000997 0001296 0001994 2019/12

Figure Cavitation Monitoring screen
Item Description

Pump tag

Displays the tag name of the pumps.

Field device tag

Displays the tag name of the field devices.

Current operating state

Displays the current pump operation status (Run/Stop).
When the pressure change amount at the pump inlet exceeds the threshold value, it is
determed to be in run. The threshold can be changed. It can be set to run / stop manually.

Pump running time

Displays the operation time of the pump after maintenance.
Displays the time the “Current operating state” is in “Run” in seconds.

Accumulated pump running time

Displays the accumulated running time of the pump since this software was in operation.
Displays the time the “Current operating state” is in “Run” in seconds.

Last maintenance date

Displays the date when the pump was stopped at maintenance and the “Pump running time”
was reset.

Field device status

Displays the status of the field device used by this software.
Good or Bad is displayed according to Founparion fieldbus device status.

Result

.

As cavitation result, either “Normal“, “Small”, “Large”, “Unknown”, or “Non-judgment” will be

displayed.

Normal: No cavitation

Small: Small cavitation

Large: Large cavitation

Unknown: If the FOUNDATION fieldbus device status is Bad

Non-judgment: If cavitation level index not set

Machine learning (Future extensions)

Accumulated time of small cavitation

Displays the time in a small cavitation state.

Accumulated time of large cavitation

Displays the time in a large cavitation state.

Accumulated time of cavitation

Displays accumulated time of cavitation (small) and (large).

Current cavitation level index

Displays the current cavitation index.

Baseline of cavitation lebel index

Displays the baseline of cavitation level index when baseline determination operation is
performed.

Threshold of small cavitation
(Hysteresis 5%)

Displays the threshold of small cavitation.

Threshold of large cavitation
(Hysteresis 5%)

Displays the threshold of large cavitation.

License expiration month

Displays the expiration date of the license.
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The Cavitation Maintenance screen is shown. In order to prevent erroneous operation, operate all settings related
information from the maintenance screen.

Cavitation Maintenance

| o Pump Setting of purmp Accumulated time of Accumulated time of Setting of Threshold of

running time. ‘accumuiated running time [h] small cavitation large cavitation pump operating status pump automatic detectionf]
) DReset | 0] DOseect || Clreset CReeet 1250

("1 Automatic det “1:Run’ “0Stop")
|| [PT-108 DOlReset || 0] OSelect [CReset [Reset ot ometsdetstor 1 Furf "0t 04000
Section of Setting of kaseline
| SRarE v g |ouret cvtaton v e | Sotingof o staie | Wiy G2t |t et st i, T - Necassary it devios erareters
i 0001009 Coroma’ 1Sl 2wy || ISelect  [[0001593 002450 | CJoownioad
2 0000856 Corormst Bl 2L Oselect  |[[0000733 |[|[c001128 ] [Download
3 0000984 oot Sl 2L [select  |[[0000322 J([oo0ra1e ] [Download
4 ] 0000646 Corbml” Tl 2t} [select  ||[0.001296 J[|[o.001994 [Download
Figure Cavitation Maintenance screen
Item Description
Pump tag Enter the tag name of the pump. The tag name is a maximum of 16 characters consisting of

alphanumeric characters and hyphens.

Pump running time

Reset the running time.

Setting of pump accumulated running
time [h]

Set the accumulated running time.

Accumulated small cavitation reset

Rest the accumulated time of small cavitation.

Accumulated large cavitation reset

Rest the accumulated time of large cavitation.

Setting of pump operating status

Set the operating state of the pump.

Automatic detection:

It automatically detects the operation state (operation / stop) of the pump. When the
pressure variation of the pump exceeds “threshold of pump automatic detection”, the
pump is detected as being in the “Run” state.

Set the pump state to "Run” manually.

Set the pump state to "Stop” manually.

Run:
Stop:

Threshold of pump automatic detection
[%]

This is the threshold value of the pressure variation of the pump when the operation status of
the pump is automatically detected. When it exceeds the threshold, the pump is detected as
being in the “Run” state.

The setting range is 0.0000 to 1000.0000 %, default is 0.4 %. It can enter up to four decimal
places (example 2.0000).

Section of calculation [s]

It is the calculation section of the cavitation lebel index. The setting range is 1 to 100 seconds,
default is 2 seconds.

Adjust when the cavitation lebel index is small and you feel a difference between pump status
and result.

Section of moving average for
cavitation [s]

It is use when adjusting the section where moving average processing is performed after
calculation of cavitation index. The setting range is 1 to 100 seconds, default is 10 seconds.

Current cavitation level index

Displays the current cavitation lebel index.

Setting of pump status Set the state of the pump when determining the baseline of the cavitation lebel index.
Set_of pasgllne with pump status for Set the current value of the cavitation label index to the baseline.
cavitation judgement

Setting of small cavitation threshold

Set this when you want to adjust the small cavitation threshold manually.

Setting of large cavitation threshold

Set this when you want to adjust the large cavitation threshold manually.

Necessary field device parameters

Set the parameter value in the field device. For the setting parameter value, refer to IM (IM
30B10A10-01EN).
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B STYLES OF SOFTWARE SUPPLY

When purchasing this product, a license sheet will be provided that describes the license code to operate and the
method of obtaining the software. Follow the instructions on this license sheet to obtain the license code and software.

B MODEL AND SUFFIX CODE

Description
Model PA1CAV00 | Cavitation Detection Software
-L License
Suffix 1 Always 1
Codes | o Japanese
English

The cavitation detection software license is valid for one year. Purchase it every year for continued use.

B DOCUMENT

» Differential Pressure Transmitter (EJX110A), GS 01C25B01-01EN

* Model EJX Series FounbaTion Fieldbus Communication, GS 01C25T02-01EN
* STARDOM Overview, GS 34P02A01-02E

« STARDOM Outline, Tl 34P02A11-01E

» Cavitation Detection System Installation Guide, Tl 30B10A10-01EN

B TRADEMARK

+ STARDOM is registered trademark of Yokogawa Electric Corporation.
* “FounpatioN” of “FounpaTion fieldbus” is a registered trademark of the Fieldbus Foundation.

* All other company or product names appearing in this document are trademarks or registered trademarks of their
respective holders.
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