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PSL
Power Standards Laboratory


www.PowerStandards.com
1201 Marina Village Parkway #101


Alameda, CA 94501 USA
TEL ++1-510-522-4400
FAX ++1-510-522-4455


SEMI F4SEMI F4SEMI F4SEMI F4SEMI F47-07067-07067-07067-07067-0706
Voltage Sag Immunity Compliance Certificate


PULS Power Supplies
Description: Power Supplies
Manufacturer: PULS GmbH, Arabellastrasse 15, 81925 Muenchen, Germany (+49 89 9278  160)
Test Date and Location: 4 June 2009, 1201 Marina Village Pkwy, Alameda CA 94501, USA
Tested configuration:
1) CT5.241  Input: 2-Phase AC380-480V;  Output: 24V, 5A
2) CT10.241  Input: 3-Phase AC380-480V;  Output: 24V, 10A
3) QT40.241  Input: 3-Phase AC380-480V;  Output: 24V, 40A
4) QS40.244  Input: 1-Phase AC200-240V;  Output: 24V, 40A


Pass/Fail criteria: Full rated DC output power during all specified SEMI F47 voltage sags.


Certification:
1. Power Standards Laboratory certifies that the tested samples meet the requirements and recommendations
of  SEMI F47-0706, as noted in the table below, when tested according to the procedures set forth in IEC
61000-4-34. An IPC Sag Generator was used for the testing that fully complies with IEC 61000-4-34.
Power Supply Voltage Input Output Voltage Result
CT5.241 AC 380V DC 24V Meets requirements and recommendations of SEMI F47-0706 under 50% load
CT10.241 AC 380V DC 24V Meets requirements and recommendations of SEMI F47-0706
QT40.241 AC 380V DC 24V Meets requirements and recommendations of SEMI F47-0706
QS40.244 AC 200V DC 24V Meets requirements and recommendations of SEMI F47-0706


__________________________________
Andreas Eberhard           10 August 2009


Power Standards Lab
PULS Power Supplies (From left to right)
CT5.241, CT10.241, QS40.244, QT40.241


PSL File PULS-001      Last modified: 10 August 2009


Certificate expires after 3 years of the issuance date
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PSL
Power Standards Laboratory
www.PowerStandards.com


1201 Marina Village Parkway #101
Alameda, CA 94501 USA


TEL ++1-510-522-4400
FAX ++1-510-522-4455


Job # PULS-001


SEMI F47-0706
Voltage Sag Immunity Report


PULS Power Supplies


CT5.241
380-480VAC 2-phase 2-wire+PE 50/60 Hz at 24V, 5A


CT10.241
380-480VAC 3-phase Delta 3-wire+PE 50/60 Hz at 24V, 10A


QT40.241
380-480VAC 3-phase Delta 3-wire+PE 50/60 Hz at 24V, 40A


QS40.244
200VAC Single phase 2-wire+PE 60 Hz at 24V, 40A


PSL File PULS-001       Last modified: 10 August 2009
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Photo 1: Equipment under test
PULS Power Supplies


From left to right:
CT5.241, CT10.241, QS40.244, QT40.241


Client
PULS GmbH Deposit received: N/R
Arabellastrasse 15 Responsibility paragraph: Initialed
81925 Muenchen, Germany Client’s Confidentiality agreement:   Provided


P.O. No. PULS-001


PSL Engineer, Schedule, and Equipment


PSL Test Engineer: Thomas Pua, (510) 522-4400  thomas@powerstandards.com
Test date: 4 June 2009, commencing at approx. 9AM.
Test location: Same as above
Test category: SEMI F47 / IEC 61000-4-34 Voltage Sag Immunity
Test sub-category: 2-phase, 2-wire+PE, 380VAC-480VAC


3-phase Delta, 3-wire+PE, 380VAC-480VAC
3-phase Delta, 3-wire+PE, 380VAC-480VAC
Single phase, 2-wire+PE, 200VAC


Equipment Under Test: (4) PULS Power Supplies
Special notes: Provide training on test methodology. Provide Characterization Report.


PSL-provided equipment: PSL IPC-480V-200A Voltage Sag Generator with Data Acquisition System S/N IPC05030.
IBM/PC Notebook, pre-loaded with F47/IEC 61000-4-34 software and reports
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Client personnel


The following Client personnel participated in the test.  It is acceptable for one person to perform more than one role.
Note that PSL provides engineering advice only, and accepts responsibility for damage only to equipment provided by
PSL. Client is responsible for safety during testing, and is responsible for any damage to Client equipment and/or
facilities.


Supervising engineer: Thomas Pua, Power Standards Lab
(This person is responsible for the overall testing procedure and environment.)


Equipment engineer: Thomas Pua, Power Standards Lab
(This person is primarily responsible for operating the Equipment Under Test,
and determining if it has experienced a misoperation.)


Electrician: Thomas Pua, Power Standards Lab
(This person is primarily responsible for making and adjusting the electric
power connections, and is responsible for safety during the tests.)


Documents, Test Environment, Tools and Supplies


Client provided the following Documents, Test environment, Tools and supplies.


Documents provided by Client:
 None


Test environment provided by Client:
  A test space that provides convenient, safe, comfortable access to the


Equipment Under Test
  Equipment Under Test in operating condition 180 Degrees Celcius


and other utilities connected
  Readily-disconnected electric power for Equipment Under Test, with


current limiting devices rated no more than twice the nameplate rating of
the Equipment Under Test. Each electric power connection must be clearly labelled
with phase identification and voltage.


  Instrument power (480VAC, 50/60 Hz, 35 amps) for sag generator, located
no more than three feet from power connection for Equipment Under Test. Extension cords
are acceptable.


 Protective earth lug suitable for 10AWG – 6AWG, for sag generator.
   Work-table for sag generator,  capable of supporting 150 lbs.
  Readily broken and re-connected power conductors for Equipment Under Test,


typically 10AWG – 8AWG, installed in each phase conductor, and in neutral conductor if used.


Tools and supplies provided by Client
  One or more spools of stranded 10AWG-8AWG conductors for


miscellaneous wiring, plus spare fuses (if used) for Equipment Under Test and electric power source.
  Standard safety equipment for all participants (gloves, glasses, etc.), and


standard hand tools and supplies for electric power work (screwdrivers, cutters, tape, etc.)
  Hand-held DVM for checking connections, fuses, voltages, etc.
  Clamp-on AC current meter for miscellaneous checks
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Photo 2: Power Connections to CT5.241 Photo 3: Power Connections to CT10.241


Photo 4: Power Connections to QT40.241 Photo 5: Power Connections to QS40.244
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Photo 6: IPC Voltage Sag Generator Photo 7: Power Connections to IPC


Photo 8: SEMI F47 Test Environment Photo 9: CT5.241 Load







6


Photo 10: CT10.241 Load Photo 11: QT40.241 Load


Photo 12: QS40.244 Load
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Safety review
 Prior to test commencement, all participants review the exit locations, the location of fire


extinguishers, the emergency telephone number     .
 Protective eyewear was required.
The participants had current CPR certification.


Electric power connections
 Power was:


1.  2-phase, 2-wire+PE, 380VAC phase-to-phase, 50/60 Hz.
2.  3-phase, 3-wire+PE, 380VAC phase-to-phase, 50/60 Hz.
3.  3-phase, 3-wire+PE, 380VAC phase-to-phase, 50/60 Hz.
4.  Single phase, 2-wire+PE, 200VAC phase-to-neutral, 60 Hz.


Equipment under test
 PULS Power Supplies:  CT5.241, CT10.241, QT40.241, QS40.244
 PSL personnel performed the sag testing.
 EUT’s most sensitive process modes: Full load
 EUT’s indications of misoperation: 24VDC output deviation
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Graph 1:  Typical disturbance during testing (Disturbance034.csv, 8 June 2009).
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Recorded at: 6/8/2009 12:05:20 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 5A
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: CT5.241
EUT Serial Number: 385-920-00B
Comments: Setup complete; beginning SEMI F47 on first power supply at 380VAC; 50Hz


Nominal power: 220/381V / 50/60 Hz / 2-phase 2-wire + PE
Event retained voltage: 50.0%
Event duration: 10.0 cyc
Event phase angle: 0 deg
Applied to: L1-L2


Trip current setting: 20A
Result: PASS
Comments: EUT passed SEMI F47 Step 1 at 50% load
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Graph 2:  Typical disturbance during testing (Disturbance003.csv, 4 June 2009).
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Recorded at: 6/4/2009 4:42:09 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 5A
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: CT5.241
EUT Serial Number: 385-920-00B
Comments: Setup complete; beginning SEMI F47 on first power supply at 380VAC; 50Hz


Nominal power: 220/381V / 50/60 Hz / 2-phase 2-wire + PE
Event retained voltage: 70.0%
Event duration: 25.0 cyc
Event phase angle: 0 deg
Applied to: L1-L2


Trip current setting: 15A
Result: PASS
Comments: EUT passed SEMI F47 Step 2 at 100% load
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Graph 3:  Typical disturbance during testing (Disturbance004.csv, 4 June 2009).
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Recorded at: 6/4/2009 4:43:39 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 5A
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: CT5.241
EUT Serial Number: 385-920-00B
Comments: Setup complete; beginning SEMI F47 on first power supply at 380VAC; 50Hz


Nominal power: 220/381V / 50/60 Hz / 2-phase 2-wire + PE
Event retained voltage: 80.0%
Event duration: 50.0 cyc
Event phase angle: 0 deg
Applied to: L1-L2


Trip current setting: 15A
Result: PASS
Comments: EUT passed SEMI F47 Step 3 at 100% load
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Graph 4:  Typical disturbance during testing (Disturbance003.csv, 4 June 2009).
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Recorded at: 6/4/2009 6:44:49 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 10A
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: CT10.241
EUT Serial Number: 380.920.00A
Comments: Setup complete; beginning SEMI F47 at 380VAC; 50Hz


Nominal power: 220/381V / 50/60 Hz / 3-phase delta 3-wire + PE
Event retained voltage: 50.0%
Event duration: 10.0 cyc
Event phase angle: 0 deg
Applied to: L1-L2


Trip current setting: 20A
Result: PASS
Comments: EUT passed SEMI F47 Step 1 at 380VAC; 50Hz on L1-L2
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Graph 5:  Typical disturbance during testing (Disturbance004.csv, 4 June 2009).
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Recorded at: 6/4/2009 6:45:49 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 10A
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: CT10.241
EUT Serial Number: 380.920.00A
Comments: Setup complete; beginning SEMI F47 at 380VAC; 50Hz


Nominal power: 220/381V / 50/60 Hz / 3-phase delta 3-wire + PE
Event retained voltage: 70.0%
Event duration: 25.0 cyc
Event phase angle: 0 deg
Applied to: L1-L2


Trip current setting: 20A
Result: PASS
Comments: EUT passed SEMI F47 Step 2.
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Graph 6:  Typical disturbance during testing (Disturbance005.csv, 4 June 2009).
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Recorded at: 6/4/2009 6:46:29 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 10A
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: CT10.241
EUT Serial Number: 380.920.00A
Comments: Setup complete; beginning SEMI F47 at 380VAC; 50Hz


Nominal power: 220/381V / 50/60 Hz / 3-phase delta 3-wire + PE
Event retained voltage: 80.0%
Event duration: 50.0 cyc
Event phase angle: 0 deg
Applied to: L1-L2


Trip current setting: 20A
Result: PASS
Comments: EUT passed SEMI F47 Step 3
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Graph 7:  Typical disturbance during testing (Disturbance001.csv, 5 June 2009).
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Recorded at: 6/5/2009 3:54:03 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 40A 3-phase
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: QT40.241
EUT Serial Number: 374.920.00A
Comments: Setup complete; beginning SEMI F47 test at 380VAC; 50Hz


Nominal power: 220/381V / 50/60 Hz / 3-phase delta 3-wire + PE
Event retained voltage: 50.0%
Event duration: 10.0 cyc
Event phase angle: 0 deg
Applied to: L1-L2


Trip current setting: 80A
Result: PASS
Comments: EUT passed SEMI F47 Step 1
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Graph 8:  Typical disturbance during testing (Disturbance002.csv, 5 June 2009).
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Recorded at: 6/5/2009 3:54:36 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 40A 3-phase
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: QT40.241
EUT Serial Number: 374.920.00A
Comments: Setup complete; beginning SEMI F47 test at 380VAC; 50Hz


Nominal power: 220/381V / 50/60 Hz / 3-phase delta 3-wire + PE
Event retained voltage: 70.0%
Event duration: 25.0 cyc
Event phase angle: 0 deg
Applied to: L1-L2


Trip current setting: 80A
Result: PASS
Comments: EUT passed SEMI F47 Step 2
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Graph 9:  Typical disturbance during testing (Disturbance003.csv, 5 June 2009).


Cursor:  -1ms  376.08 Volts(rms)                           www.PowerStandards.com


-125


0


125


250


375


500


Vo
lts


(r
m


s)
L1-L2 Source (rms)      - milliseconds -    6/5/2009 3:55:18 PM


-40 68 176 284 392 500 608 716 824 932 1040


Cursor:  -1ms  373.2 Volts(rms)                           www.PowerStandards.com


-125


0


125


250


375


500


Vo
lts


(r
m


s)


L1-L2 load (rms)      - milliseconds -    6/5/2009 3:55:18 PM
-40 68 176 284 392 500 608 716 824 932 1040


Cursor:  -1ms  23.99 Volts                           www.PowerStandards.com


-13


0


13


25


38


50


Vo
lts


DC Output (±100V)      - milliseconds -    6/5/2009 3:55:18 PM
-40 68 176 284 392 500 608 716 824 932 1040


Recorded at: 6/5/2009 3:55:18 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 40A 3-phase
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: QT40.241
EUT Serial Number: 374.920.00A
Comments: Setup complete; beginning SEMI F47 test at 380VAC; 50Hz


Nominal power: 220/381V / 50/60 Hz / 3-phase delta 3-wire + PE
Event retained voltage: 80.0%
Event duration: 50.0 cyc
Event phase angle: 0 deg
Applied to: L1-L2


Trip current setting: 80A
Result: PASS
Comments: EUT passed SEMI F47 Step 3
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Graph 10:  Typical disturbance during testing (Disturbance001.csv, 5 June 2009).


Cursor:  -1ms  196.96 Volts(rms)                           www.PowerStandards.com


-125


0


125


250


375


500


Vo
lts


(r
m


s)
L1-N Source (rms)      - milliseconds -    6/5/2009 4:51:28 PM


-40 -12 16 44 72 100 128 156 184 212 240


Cursor:  -1ms  194.41 Volts(rms)                           www.PowerStandards.com


-50


0


50


100


150


200


Vo
lts


(r
m


s)


L1-N load (rms)      - milliseconds -    6/5/2009 4:51:28 PM
-40 -12 16 44 72 100 128 156 184 212 240


Cursor:  -1ms  23.89 Volts                           www.PowerStandards.com


-13


0


13


25


38


50


Vo
lts


DC Output (±100V)      - milliseconds -    6/5/2009 4:51:28 PM
-40 -12 16 44 72 100 128 156 184 212 240


Recorded at: 6/5/2009 4:51:28 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 40A; 1-phase
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: QS40.244
EUT Serial Number: 364.920.01A
Comments: Setup complete; beginning SEMI F47 test at 200VAC; 60Hz on L1-N


Nominal power: 200V / 60 Hz / 1-phase 2-wire + PE
Event retained voltage: 50.0%
Event duration: 10.0 cyc
Event phase angle: 0 deg
Applied to: L1-N


Trip current setting: 70A
Result: PASS
Comments: EUT passed SEMI F47 Step 1
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Graph 11:  Typical disturbance during testing (Disturbance002.csv, 5 June 2009).


Cursor:  -1ms  197.08 Volts(rms)                           www.PowerStandards.com


-125


0


125


250


375


500


Vo
lts


(r
m


s)
L1-N Source (rms)      - milliseconds -    6/5/2009 4:52:20 PM


-40 28 96 164 232 300 368 436 504 572 640


Cursor:  -1ms  194.96 Volts(rms)                           www.PowerStandards.com


-50


0


50


100


150


200


Vo
lts


(r
m


s)


L1-N load (rms)      - milliseconds -    6/5/2009 4:52:20 PM
-40 28 96 164 232 300 368 436 504 572 640


Cursor:  -1ms  23.99 Volts                           www.PowerStandards.com


-13


0


13


25


38


50


Vo
lts


DC Output (±100V)      - milliseconds -    6/5/2009 4:52:20 PM
-40 28 96 164 232 300 368 436 504 572 640


Recorded at: 6/5/2009 4:52:20 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 40A; 1-phase
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: QS40.244
EUT Serial Number: 364.920.01A
Comments: Setup complete; beginning SEMI F47 test at 200VAC; 60Hz on L1-N


Nominal power: 200V / 60 Hz / 1-phase 2-wire + PE
Event retained voltage: 70.0%
Event duration: 30.0 cyc
Event phase angle: 0 deg
Applied to: L1-N


Trip current setting: 70A
Result: PASS
Comments: EUT passed SEMI F47 Step 2
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Graph 12:  Typical disturbance during testing (Disturbance003.csv, 5 June 2009).
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Recorded at: 6/5/2009 4:53:07 PM
Test equipment: IPC-480V-200A
Test equipment S/N: IPC05030  Last service date: 07/15/08
Rev levels: Firmware: Rev 3.0.0  Software: Rev 3.0.7  Hardware: Rev 2.1.2
Test engineer: Thomas Pua
Test company: PSL


Equipment Under Test: Puls Power Supply 24V 40A; 1-phase
EUT manufacturer: Puls Power
Manufacturer location: Muenchen; Germany
EUT Model Number: QS40.244
EUT Serial Number: 364.920.01A
Comments: Setup complete; beginning SEMI F47 test at 200VAC; 60Hz on L1-N


Nominal power: 200V / 60 Hz / 1-phase 2-wire + PE
Event retained voltage: 80.0%
Event duration: 60.0 cyc
Event phase angle: 0 deg
Applied to: L1-N


Trip current setting: 70A
Result: PASS
Comments: EUT passed SEMI F47 Step 3
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Table 1: Sag Immunity Test Results - CT5.241


File Date / Time Phase Amplitude Duration Angle Result Comments
6/4/2009 16:33 Beginning Step 1


disturbance001.csv 6/4/2009 16:34 L1-N 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1


6/4/2009 16:35 Incorrect phase, 
beginning SEMI F47 
Step 1 again on L1-L2


disturbance002.csv 6/4/2009 16:36 L1-L2 50% 10.0 cyc 0 deg FAIL Checking results
6/4/2009 16:38 DC output on EUT 


dropped to 0V
6/4/2009 16:41 Beginning SEMI F47 


Step 2
disturbance003.csv 6/4/2009 16:42 L1-L2 70% 25.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 2 at 100% load
6/4/2009 16:42 Beginning Step 3


disturbance004.csv 6/4/2009 16:43 L1-L2 80% 50.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3 at 100% load


6/4/2009 16:50 Beginning Step 4
disturbance005.csv 6/4/2009 16:51 L1-L2 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 4 at 100% load
6/4/2009 16:51 Beginning Step 5


disturbance006.csv 6/4/2009 16:52 L1-L2 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5 at 100% load


6/4/2009 16:52 Beginning Step 6
disturbance007.csv 6/4/2009 16:53 L1-L2 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 


Step 6 at 100% load
6/4/2009 16:53 Repeating Step 1 again


disturbance008.csv 6/4/2009 16:54 L1-L2 50% 10.0 cyc 0 deg FAIL DC output went to 0V
6/4/2009 17:13 Repeating SEMI F47 


Step 1 at 420VAC, 50Hz


disturbance009.csv 6/4/2009 17:14 L1-L2 50% 10.0 cyc 0 deg FAIL DC output failed after 
SEMI F47 Step 1, 
420VAC.  Will try again 
at 480VAC


6/4/2009 17:14 Repeating SEMI F47 
Step 1 at 480VAC, 50Hz


disturbance010.csv 6/4/2009 17:17 L1-L2 50% 10.0 cyc 0 deg Data only Checking results
6/4/2009 17:18 DC output remained 


constant throughout sag.  
Beginning SEMI F47 
tests again at 480VAC, 
50Hz


disturbance011.csv 6/4/2009 17:18 L1-L2 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1


disturbance012.csv 6/4/2009 17:19 L1-L2 70% 25.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance013.csv 6/4/2009 17:21 L1-L2 80% 50.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3
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Table 1: Sag Immunity Test Results - CT5.241 continued


File Date / Time Phase Amplitude Duration Angle Result Comments
disturbance014.csv 6/4/2009 17:22 L1-L2 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 4
disturbance015.csv 6/4/2009 17:22 L1-L2 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 


Step 5
disturbance016.csv 6/4/2009 17:23 L1-L2 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 


Step 6
6/4/2009 17:23 EUT successfully passes 


all required and 
recommended SEMI F47 
tests at 480VAC, 50Hz


6/4/2009 17:25 Trying SEMI F47 Step 1 
at 380VAC, 60Hz


disturbance017.csv 6/4/2009 17:27 L1-L2 50% 12.0 cyc 0 deg FAIL DC output failed after 
SEMI F47 Step 1, 
380VAC 60Hz


6/4/2009 17:27 Trying Step 1 again at 
430VAC, 60Hz


disturbance018.csv 6/4/2009 17:28 L1-L2 50% 12.0 cyc 0 deg Data only Checking results
6/4/2009 17:28 DC output remained 


stable after SEMI F47 
Step 1 at 430VAC, 60Hz


6/4/2009 17:30 Resuming SEMI F47 
tests at 430VAC, 60Hz


disturbance019.csv 6/4/2009 17:30 L1-L2 70% 30.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance020.csv 6/4/2009 17:31 L1-L2 80% 60.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance021.csv 6/4/2009 17:32 L1-L2 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance022.csv 6/4/2009 17:33 L1-L2 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5


disturbance023.csv 6/4/2009 17:34 L1-L2 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 
Step 6


6/4/2009 17:34 EUT passes all required 
and recommended SEMI 
F47 tests at 430VAC, 
60Hz.


6/4/2009 17:34 Repeating SEMI F47 test 
at 480VAC, 60Hz


disturbance024.csv 6/4/2009 17:35 L1-L2 50% 12.0 cyc 0 deg PASS EUT passes SEMI F47 
Step 1 at 480VAC, 60Hz.


disturbance025.csv 6/4/2009 17:36 L1-L2 70% 30.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance026.csv 6/4/2009 17:37 L1-L2 80% 60.0 cyc 0 deg PASS EUT passes SEMI F47 
Step 3
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Table 1: Sag Immunity Test Results - CT5.241 continued


File Date / Time Phase Amplitude Duration Angle Result Comments
disturbance027.csv 6/4/2009 17:40 L1-L2 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 4
disturbance028.csv 6/4/2009 17:43 L1-L2 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 


Step 5
disturbance029.csv 6/4/2009 17:46 L1-L2 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 


Step 6
6/4/2009 17:46 Repeating Step 1, 


downloaded data 
incomplete


disturbance030.csv 6/4/2009 17:47 L1-L2 50% 12.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1 at 480VAC, 60Hz


6/4/2009 17:48 EUT passes all required 
and reocmmended SEMI 
F47 tests at 480VAC 
50/60 Hz.


disturbance031.csv 6/5/2009 19:09 L1-L2 50% 10.0 cyc 0 deg Data only Checking results
6/8/2009 11:26 Testing at 60% load


disturbance032.csv 6/8/2009 11:27 L1-L2 50% 10.0 cyc 0 deg Data only Checking results
6/8/2009 11:50 Retesting at 50% load


disturbance033.csv 6/8/2009 11:50 L1-L2 50% 10.0 cyc 0 deg Data only Checking results
6/8/2009 11:54 EUT fails SEMI F47 step 


1 at 60% load but passes 
at 50% load


disturbance034.csv 6/8/2009 12:05 L1-L2 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1 at 50% load


disturbance035.csv 6/8/2009 12:15 L1-L2 50% 10.0 cyc 0 deg FAIL EUT failed step 1 at 
380VAC, 50Hz, full load


disturbance036.csv 6/8/2009 12:16 L1-L2 50% 10.0 cyc 0 deg FAIL EUT failed step 1 at 
420VAC, full load


disturbance037.csv 6/8/2009 12:17 L1-L2 50% 10.0 cyc 0 deg PASS EUT passed at 440VAC


disturbance038.csv 6/8/2009 12:17 L1-L2 50% 10.0 cyc 0 deg PASS EUT passed step 1 at 
430VAC
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Table 1: Sag Immunity Test Results -CT10.241


File Date / Time Phase Amplitude Duration Angle Result Comments
disturbance001.csv 6/4/2009 18:41 L1-N 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 1 at 380VAC, 50Hz.


6/4/2009 18:42 Incorrect phase, 
repeating SEMI F47 Step 
1 at 380VAC, 50Hz


disturbance002.csv 6/4/2009 18:43 L2-L3 50% 10.0 cyc 0 deg Data only checking results
6/4/2009 18:43 Sag failed, repeating 


SEMI F47 Step 1 at 
380VAC, 50Hz


disturbance003.csv 6/4/2009 18:44 L1-L2 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1 at 380VAC, 50Hz 
on L1-L2


disturbance004.csv 6/4/2009 18:45 L1-L2 70% 25.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2.


disturbance005.csv 6/4/2009 18:46 L1-L2 80% 50.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance006.csv 6/4/2009 18:47 L1-L2 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance007.csv 6/4/2009 18:47 L1-L2 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5


disturbance008.csv 6/4/2009 18:48 L1-L2 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 
Step 6


6/4/2009 18:48 EUT passes all required 
and recommended SEMI 
F47 tests at 380VAC, 
50Hz on L1-L2.  


6/4/2009 18:49 Beginning SEMI F47 test 
on L2-L3, 380VAC 50Hz


disturbance009.csv 6/4/2009 18:50 L2-L3 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1 on L2-L3 at 
380VAC, 50Hz


disturbance010.csv 6/4/2009 18:51 L2-L3 70% 25.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance011.csv 6/4/2009 18:52 L2-L3 80% 50.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance012.csv 6/4/2009 18:52 L2-L3 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance013.csv 6/4/2009 18:53 L2-L3 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5


disturbance014.csv 6/4/2009 18:54 L2-L3 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 
Step 6


6/4/2009 18:54 EUT passed all required 
and recommended SEMI 
F47 tests on L2-L3, 
380VAC 50Hz.  
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Table 1: Sag Immunity Test Results - CT10.241 continued


File Date / Time Phase Amplitude Duration Angle Result Comments
6/4/2009 18:54 Beginning SEMI F47 


tests on L3-L1
disturbance015.csv 6/4/2009 18:55 L3-L1 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 1 on L3-L1, 
380VAC 50Hz


disturbance016.csv 6/4/2009 18:56 L3-L1 70% 25.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance017.csv 6/4/2009 18:57 L3-L1 80% 50.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance018.csv 6/4/2009 18:57 L3-L1 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance019.csv 6/4/2009 18:58 L3-L1 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5


disturbance019.csv 6/4/2009 18:59 L3-L1 80% 10.0 sec 0 deg Data only
disturbance020.csv 6/4/2009 18:59 L3-L1 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 


Step 6
6/4/2009 19:00 EUT passes all required 


and recommended SEMI 
F47 tests at 380VAC, 50 
Hz


6/4/2009 19:08 Beginning SEMI F47 
Step 1 on L1-L2 at 
380VAC, 60Hz


disturbance021.csv 6/4/2009 19:09 L1-L2 50% 12.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1 on L1-L2, 
380VAC 60Hz


disturbance022.csv 6/4/2009 19:10 L1-L2 70% 30.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance023.csv 6/4/2009 19:11 L1-L2 80% 60.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance024.csv 6/4/2009 19:11 L1-L2 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance025.csv 6/4/2009 19:12 L1-L2 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5


disturbance026.csv 6/4/2009 19:12 L1-L2 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 
Step 6


6/4/2009 19:12 Beginning SEMI F47 on 
L2-L3, 380VAC 60Hz


disturbance027.csv 6/4/2009 19:13 L2-L3 50% 12.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1, 380VAC 60Hz


disturbance028.csv 6/4/2009 19:15 L2-L3 70% 30.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance029.csv 6/4/2009 19:16 L2-L3 80% 60.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance030.csv 6/4/2009 19:17 L2-L3 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance031.csv 6/4/2009 19:17 L2-L3 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5
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File Date / Time Phase Amplitude Duration Angle Result Comments
disturbance032.csv 6/4/2009 19:18 L2-L3 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 


Step 6
6/4/2009 19:18 EUT passes all required 


and recommended SEMI 
F47 tests on L2-L3 at 
380VAC, 60Hz.


6/4/2009 19:18 Beginning SEMI F47 
tests on L3-L1, 380VAC 
60Hz


disturbance033.csv 6/4/2009 19:19 L3-L1 50% 12.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1


disturbance034.csv 6/4/2009 19:20 L3-L1 70% 30.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance035.csv 6/4/2009 19:24 L3-L1 80% 60.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance036.csv 6/4/2009 19:25 L3-L1 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance037.csv 6/4/2009 19:25 L3-L1 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5


disturbance038.csv 6/4/2009 19:26 L3-L1 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 
Step 6


6/4/2009 19:26 EUT successfully passed 
all required and 
recommended SEMI F47 
tests at 380VAC, 50/60 
Hz.


Table 1: Sag Immunity Test Results - CT10.241 continued
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Table 1: Sag Immunity Test Results - QT40.241


File Date / Time Phase Amplitude Duration Angle Result Comments
6/5/2009 15:53 Beginning SEMI F47 


Step 1 at 380VAC, 50Hz, 
full load, on L1-L2


disturbance001.csv 6/5/2009 15:54 L1-L2 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1


disturbance002.csv 6/5/2009 15:54 L1-L2 70% 25.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance003.csv 6/5/2009 15:55 L1-L2 80% 50.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance004.csv 6/5/2009 15:55 L1-L2 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance005.csv 6/5/2009 15:56 L1-L2 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5


disturbance006.csv 6/5/2009 15:57 L1-L2 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 
Step 6


6/5/2009 15:57 EUT passes all SEMI 
F47 required and 
recommended sags on 
L1-L2 at 380VAC, 50Hz


disturbance007.csv 6/5/2009 15:58 L2-L3 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1


disturbance008.csv 6/5/2009 15:58 L2-L3 70% 25.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance009.csv 6/5/2009 15:59 L2-L3 80% 50.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance010.csv 6/5/2009 15:59 L2-L3 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance011.csv 6/5/2009 16:00 L2-L3 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5


disturbance012.csv 6/5/2009 16:00 L2-L3 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 
Step 6


6/5/2009 16:01 Forgot to download data 
for Step 2, repeating 
SEMI F47 Step 2


disturbance013.csv 6/5/2009 16:02 L2-L3 70% 25.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


6/5/2009 16:02 EUT passed all required 
and recommended SEMI 
F47 sags on L2-L3 at 
380VAC, 50Hz, full load


6/5/2009 16:03 Beginning SEMI F47 
tests on L3-L1


disturbance014.csv 6/5/2009 16:03 L3-L1 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1







27


Table 1: Sag Immunity Test Results - QT40.241 continued


File Date / Time Phase Amplitude Duration Angle Result Comments
disturbance015.csv 6/5/2009 16:04 L3-L1 70% 25.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 2
disturbance016.csv 6/5/2009 16:05 L3-L1 80% 50.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 3
disturbance017.csv 6/5/2009 16:05 L3-L1 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 4
disturbance018.csv 6/5/2009 16:06 L3-L1 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 


Step 5
disturbance019.csv 6/5/2009 16:06 L3-L1 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 


Step 6
6/5/2009 16:07 EUT passes all SEMI 


F47 required and 
recommended sags at 
380VAC, 50Hz.


6/5/2009 16:11 Beginning SEMI F47 test 
at 380VAC, 60Hz


disturbance020.csv 6/5/2009 16:11 L1-L2 50% 12.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1


disturbance021.csv 6/5/2009 16:12 L1-L2 70% 30.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance022.csv 6/5/2009 16:12 L1-L2 80% 60.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance023.csv 6/5/2009 16:13 L1-L2 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance024.csv 6/5/2009 16:14 L1-L2 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5


disturbance025.csv 6/5/2009 16:14 L1-L2 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 
Step 6


6/5/2009 16:14 EUT passes all SEMI 
F47 required and 
recommended sags on 
L1-L2


6/5/2009 16:14 Beginning SEMI F47 
tests on L2-L3


disturbance026.csv 6/5/2009 16:15 L2-L3 50% 12.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 1


disturbance027.csv 6/5/2009 16:16 L2-L3 70% 30.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 2


disturbance028.csv 6/5/2009 16:16 L2-L3 80% 60.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 3


disturbance029.csv 6/5/2009 16:17 L2-L3 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 
Step 4


disturbance030.csv 6/5/2009 16:17 L2-L3 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 
Step 5


disturbance031.csv 6/5/2009 16:18 L2-L3 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 
Step 6


6/5/2009 16:18 EUT passes all SEMI 
F47 required and 
recommended sags on 
L2-L3
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File Date / Time Phase Amplitude Duration Angle Result Comments
6/5/2009 16:19 Beginning SEMI F47 


tests on L3-L1
disturbance032.csv 6/5/2009 16:19 L3-L1 50% 12.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 1
disturbance033.csv 6/5/2009 16:20 L3-L1 70% 30.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 2
disturbance034.csv 6/5/2009 16:21 L3-L1 80% 60.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 3
disturbance035.csv 6/5/2009 16:21 L3-L1 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 4
disturbance036.csv 6/5/2009 16:21 L3-L1 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 


Step 5
disturbance037.csv 6/5/2009 16:22 L3-L1 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 


Step 6
6/5/2009 16:22 EUT successfully passed 


all SEMI F47 required 
and recommended sags 
at 380VAC, 50/60Hz 
under full load.


Table 1: Sag Immunity Test Results - QT40.241 continued
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Table 1: Sag Immunity Test Results - QS40.244


File Date / Time Phase Amplitude Duration Angle Result Comments
disturbance001.csv 6/5/2009 16:51 L1-N 50% 10.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 1
disturbance002.csv 6/5/2009 16:52 L1-N 70% 30.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 2
disturbance003.csv 6/5/2009 16:53 L1-N 80% 60.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 3
disturbance004.csv 6/5/2009 16:53 L1-N 0% highZ 1.0 cyc 0 deg PASS EUT passed SEMI F47 


Step 4
disturbance005.csv 6/5/2009 16:54 L1-N 80% 10.0 sec 0 deg PASS EUT passed SEMI F47 


Step 5
disturbance006.csv 6/5/2009 16:54 L1-N 90% 15.0 sec 0 deg PASS EUT passed SEMI F47 


Step 6
6/5/2009 16:55 EUT successfully passes 


all SEMI F47 required 
and recommended sags 
at 200VAC, 60Hz on L1-
N.
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Conclusions


CT5.241 passes all required and recommended SEMI F47 sags under the following load conditions only:


Input voltage 380VAC, 50% load
Input voltage 480VAC, 100% load


CT10.241, QT40.241, and QS40.244 pass all required and recommended SEMI F47 sags under 100%
load over the entire range of input voltages as specified by the manufacturer.


_________________________________
Andreas Eberhard      10 August 2009
Power Standards Laboratory
http://www.PowerStandards.com


Recommendations


CT5.241:  At input voltage of 380VAC, the load must be reduced to 50% in order to pass all required
SEMI F47 sags.


CT10.241, QT40.241, QS40.244:  No recommendations are necessary.


Certificate expires after 3 years of the issuance date





