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	TEST REPORT
IEC 62040-3
Uninterruptible power systems

Part 3: Method of specifying the performance and test requirements

	
	 

	Report reference No.
:
	 0716330500T

	Date of issue 
:
	June  20,2016

	Total number of pages
:
	53 pages

	Testing Laboratory
:
	Shenzhen INVT Electric Co., Ltd.

	Address
:
	Building 4, Gaofa Industrial Park, Longjing, Nanshan District, Shenzhen, Guangdong, China


	Applicant’s name
:
	INVT Power System (Shenzhen) Co., Ltd.

	Address
:
	5F, 1#Building, Gaofa Industrial Park, Maotou Mountain,
Beihuan Road, Nanshan District, Shenzhen, P.R. China

	Test specification:
	

	Standard
:
	IEC 62040-3 (First Edition):1999

	Test procedure
:
	Compliance with IEC 62040-3 (First Edition): 1999

	Non-standard test method…………..:
	N/A

	Test Report Form No.
:
	IEC62040_3A

	Test Report Form(s) Originator
:
	Electrosuisse

	Master TRF
:
	Dated 2011-01

	Copyright © 2011 Worldwide System for Conformity Testing and Certification of Electrotechnical Equipment and Components (IECEE), Geneva, Switzerland. All rights reserved.

This publication may be reproduced in whole or in part for non-commercial purposes as long as the IECEE is acknowledged as copyright owner and source of the material. IECEE takes no responsibility for and will not assume liability for damages resulting from the reader's interpretation of the reproduced material due to its placement and context.

If this Test Report Form is used by non-IECEE members, the IECEE/IEC logo and the reference to the CB Scheme procedure shall be removed.

This report is not valid as a CB Test Report unless signed by an approved CB Testing Laboratory and appended to a CB Test Certificate issued by an NCB in accordance with IECEE 02.

	Test item description
:
	Uninterruptible Power Supply

	Trade Mark
:
	INVT

	Manufacturer
:
	INVT Power System (Shenzhen) Co., Ltd.
5F, 1#Building, Gaofa Industrial Park, Maotou Mountain,

Beihuan Road, Nanshan District, Shenzhen, P.R. China

	Model/Type reference
:
	100kVA, 150kVA, 200kVA, 300kVA,400Kva, 500kVA

	Ratings
:
	See marking plate

	
	


	Testing procedure and testing location:

	 FORMCHECKBOX 

	Testing Laboratory:
	Shenzhen INVT Electric Co., Ltd

	Testing location/ address
:
	Building 4, Gaofa Industrial Park, Longjing,
Nanshan District, Shenzhen, Guangdong, China


	 FORMCHECKBOX 
_
	Associated Laboratory:
	

	Testing location/ address
:
	

	
	Tested by (name + signature)
:
	Qin Haiyan
	

	
	Approved by (name + signature)
:
	Jason liu
	

	 FORMCHECKBOX 
_
	Testing procedure: TMP
	

	Testing location/ address
:
	

	
	Tested by (name + signature)
:
	
	

	
	Approved by (name + signature)
:
	
	

	 FORMCHECKBOX 
_
	Testing procedure: WMT
	

	Testing location/ address
:
	

	
	Tested by (name + signature)
:
	
	

	
	Witnessed by (name + signature)
:
	
	

	
	Approved by (name + signature)
:
	
	

	 FORMCHECKBOX 
_
	Testing procedure: SMT
	

	Testing location/ address
:
	

	
	Tested by (name + signature)
:
	
	

	
	Approved by (name + signature)
:
	
	

	
	Supervised by (name + signature)
:
	
	

	 FORMCHECKBOX 
_
	Testing procedure: RMT
	

	Testing location/ address
:
	

	
	Tested by (name + signature)
:
	
	

	
	Approved by (name + signature)
:
	
	

	
	Supervised by (name + signature)
:
	
	


	
List of Attachments (including a total number of pages in each attachment): 

Attachment NO. 1:4 pages of photograph


	Summary of testing:

	Tests performed (name of test and test clause):
The submitted samples were found to comply with the requirements of:

IEC 62040-3 (First Edition):1999
	Testing location:
Shenzhen INVT Electric Co., Ltd
Building 4, Gaofa Industrial Park, Longjing,

Nanshan District, Shenzhen, Guangdong, China

	Summary of compliance with National Differences

National differences and Group differences as per CB bulletin.

The product fulfils the requirements of IEC 62040-3 (First Edition):1999


	Copy of marking plate

The artwork below may be only a draft. The use of certification marks on a product must be authorized by the respective NCBs that own these marks.
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MODEL: HT33100X
Capacity: 100KVA cabinet

AC Input: 380Vac, 3@ +N+PE, 50Hz
Batt. Input: +24(0Vdc
AC Output: 380Vac, 3D +N+PE, 50Hz, 100KVA/9 0KV
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MODEL: HT33250X
Capacity: 250KVA cabinet

AC Input: 380Vac, 3@ +N+PE, 50Hz
Batt. Input: +24(0Vdc
AC Output: 380Vac, 3D +N+PE, 50Hz, 250KVA/225KW
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MODEL: HT33150X
Capacity: 150KVA cabinet

AC Input: 380Vac, 3@ +N+PE, 50Hz
Batt. Input: +24(0Vdc
AC Output: 380Vac, 3D +N+PE, 50Hz, 150KVA/135KW
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MODEL: HT33300X
Capacity: 300KVA cabinet

AC Input: 380Vac, 3@ +N+PE, 50Hz
Batt. Input: +24(0Vdc
AC Output: 380Vac, 3D +N+PE, 50Hz, 300KVA/270KW
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MODEL: HT33200X
Capacity: 200KVA cabinet

AC Input: 380Vac, 3@ +N+PE, 50Hz
Batt. Input: +24(0Vdc
AC Output: 380Vac, 3D +N+PE, 50Hz, 200KVA/18 0KW
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MODEL: HT33400X
Capacity: 400KVA cabinet

AC Input: 380Vac, 3@ +N+PE, 50Hz
Batt. Input: +24(0Vdc
AC Output: 380Vac, 3D +N+PE, 50Hz, 400KVA/ 36 0KW
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MODEL: HT33500X
Capacity: 500KVA cabinet

AC Input: 380Vac, 3@ +N+PE, 50Hz
Batt. Input: +24(0Vdc
AC Output: 380Vac, 3D +N+PE, 50Hz, 500KVA/450KW
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	Test item particulars
:
	

	Classification of installation and use
:
	[×]movable       []hand-held       []transportable
[]stationary     []for building-in []direct plug-in

	Supply Connection
:
	[]pluggable equipment     []type A     []type B
[×]permanent connection

[]detachable power supply cord

[]non-detachable power supply cord

[]not directly connected to the mains

[]built-in component, consider in end system

	Operating condition
:
	[×]continuous
[]rated operating / resting time

	Possible test case verdicts:
	

	- test case does not apply to the test object
:
	N/A

	- test object does meet the requirement
:
	P (Pass)

	- test object does not meet the requirement
:
	F (Fail)

	Testing
:
	

	Date of receipt of test item
:
	June  2,2015

	Date (s) of performance of tests
:
	June 9,2015 to June 14,2015

	
	

	General remarks:

	The test results presented in this report relate only to the object tested.
This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
"(see Enclosure #)" refers to additional information appended to the report.
"(see appended table)" refers to a table appended to the report.

Throughout this report a  FORMCHECKBOX 
 comma /  FORMCHECKBOX 
 point is used as the decimal separator.


	Manufacturer’s Declaration per sub-clause 6.2.5 of IECEE 02:

	The application for obtaining a CB Test Certificate includes more than one factory location and a declaration from the Manufacturer stating that the sample(s) submitted for evaluation is (are) representative of the products from each factory has been provided
:
	 FORMCHECKBOX 
 Yes

 FORMCHECKBOX 
 Not applicable

	
When differences exist; they shall be identified in the General product information section.

	Name and address of factory (ies)
:
	INVT Power System (Shenzhen) Co., Ltd.

5F, 1#Building, Gaofa Industrial Park, 

Maotou Mountain, Beihuan Road, 

Nanshan District, Shenzhen, P.R. China


	General product information:
The equipment is on-line type uninterruptible power supply with sinewave o/p (line mode and battery mode) for 
general supply of office equipment. 
Model difference:
All models have the same constructions, circuit diagram and PCB layout. Only model name, appearance

and the parameter of some parts are different. All tests were performed on model 100KVA which means the

typical model.

The maximum operating temperature is 40℃，Relative humidity 5 to 95%, no condensation allowed, Ambient storage temperature range of -15 to +55℃ in the protective package.
Operating altitude up to 2000m above sea level.


	IEC 62040-3

	Clause
	Requirement — Test
	Result — Remark
	Verdict

	5
	Electrical service conditions and performance
	--

	5.1
	General
	P

	5.1.1
	 Complies with annexes A, B and C
	VFI-SS-111
	P

	5.1.2 
	Equipment ratings and instructions
	See technical specification
	P

	5.1.2.1
	Rating information
	
	

	
	Input supply requirement
	380/400/415VAC,

3Ф+N+PE,


	P

	
	Output ratings
	380/400/415VAC,
3Ф+N+PE, 50Hz/60Hz
100kVA/90kW 
(100KVA/90KW, 200KVA/180KW, 300KVA/270KW,
500KVA/450KW)

See Label
	P

	
	Rated voltage(s) or Voltage range(s):
	AC380/400/415V
	P

	
	Symbol for the nature of supply:
	N
	P

	
	Rated frequency or frequency range:
	50Hz/60Hz
	P

	
	Rated current:
	151A per phase 
	P

	
	Number of phases:
	3 phase
	P

	
	Rated output active power:
	90kW
	P

	
	Rated output apparent power:
	100kVA
	P

	
	Stored energy time
	Depends on the capacity of 
battery
	N/A

	
	Manufacturer’s name, trademark or identification mark
	INVT
	P

	
	Model or type reference
	HT100/50
	P

	
	Symbols comply with ISO 7000 and IEC 60417
	
	N/A

	5.1.2.2
	Safety instructions and documentation
	
	

	
	Competence necessary for installation:
	
	

	
	a) operator installable
	
	

	
	b) service personnel installable
	 FORMCHECKBOX 

	

	
	Competence necessary to operate the UPS:
	
	

	
	a) no previous experience
	
	

	
	b) with previous training
	 FORMCHECKBOX 

	

	
	Disconnecting device not incorporated in the UPS
	
	

	
	a) permanently connected UPS
	 FORMCHECKBOX 

	

	
	b) pluggable UPS
	
	

	
	Warning label for pluggable UPS-type B and permanently connect UPS without automatic backfeed isolation
	
	N/A

	5.1.3
	Equipment safety
	
	

	5.1.3.1
	UPS designed for use in operator accessible areas and/or operator installable
	See separate safety report
	P

	5.1.3.2
	Additional protection for pluggable UPS-type A
	
	N/A

	5.1.3.3
	Backfeed protection switching device
	Provided
	P

	5.1.3.4
	Pluggable UPS-type B and permanently connected UPS
	Permanently connected UPS
	P

	5.1.3.5
	UPS designed for use in electrical switch rooms
	See separate safety report
	P

	5.2
	UPS input specification
	

	5.2.1
	Normal service conditions:
	
	

	
	a) Input voltage variation:
	176-275V
	P

	
	b) Input frequency variation:
	40-70Hz
	P

	
	c) three phase input
	3 phase in
	P

	
	d) input voltage distortion factor :
	1%
	P

	5.2.2
	Rated values and characteristics:
	
	

	
	a) Rated a.c. input voltage:
	AC380/400/415V
	P

	
	b) AC input voltage tolerance:
	176-275V
	P

	
	c) Rated input frequency:
	50/60Hz
	P

	
	d) input frequency tolerance:
	40-70Hz
	P

	
	e) Number of phases:
	3 phase
	P

	
	f) Rated input current:
	144A per phase
	P

	
	g) Max. continuous input current:
	172A
	P

	
	h) input current total harmonic distortion:
	3%
	P

	
	i) Input current individual harmonic current levels
	(see appended table)
	P

	
	j) max input current:
	210A per phase
	P

	
	k) Input power factor:
	0.99
	P

	
	l) Input neutral requirements:
	With neutral
	P

	
	m) Inrush current requirements
	(see appended table)
	P

	
	n) Earth leakage current
	<3.5mA
	P

	
	o) Three phase inputs
	Three phase inputs
	P

	
	p) Power system configuration
	See technical specification
	P

	5.2.3
	UPS input conditions to be identified by the purchaser:
	
	

	
	a) Supply impedance and system configuration
	See technical specification
	P

	
	b) Voltage in excess
	See technical specification
	P

	
	c) Frequency in excess
	See technical specification
	P

	
	d) Superimposed high-frequency voltages
	See technical specification
	P

	
	e) Existing voltage harmonics
	See technical specification
	P

	
	f) Transient voltage
	See technical specification
	P

	
	g) Protective device characteristics
	See technical specification
	P

	
	h) Requirements for all-pole isolation
	See technical specification
	P

	
	i) Stand-by generator characteristics
	See technical specification
	P

	5.3
	UPS output specifications
	

	5.3.1
	Steady-state and dynamic output voltage characteristics
	
	

	
	-a) Change of operating mode
	0
	P

	
	-b) Application of increasing/decreasing load step
	<5%
	P

	5.3.1.1
	Output characteristic- Sinusoidal output voltage
	Sinusoidal
	P

	5.3.1.2
	Output characteristic- Non-sinusoidal output voltage
	Sinusoidal
	N/A

	5.3.2
	Following rated values and characteristics shall be specified in all modes of operation by the manufacturer/supplier (if applicable):
	
	P

	
	a) Rated output voltage:
	380/400/415VAC
	P

	
	b) Output voltage tolerance:
	±1%
	P

	
	c) Number of phases:
	3 phase
	P

	
	d) Rated output current (linear load):
	136A per phase
	P

	
	e) Rated output current (non-linear load)
	151A per phase
	P

	
	f) Nominal frequency:
	50Hz/60Hz
	P

	
	g) Max relative harmonic:
	<2%
	P

	
	h) Maximum synchronized frequency range:
	±5Hz
	P

	
	i) UPS nominal inverter frequency:
	50Hz/60Hz
	P

	
	j) Rate of change of frequency:
	<1%
	P

	
	k) Permissible load unbalance:
	<100% load
	P

	
	l) Relation between load unbalance and voltage unbalance
	1%
	P

	
	m) Phase angle displacement tolerance:
	<2°
	P

	
	n) Permissible range of  load power factor:
	0.9
	P

	
	o) Output voltage transient deviation:
	<5%
	P

	
	p) UPS efficiency of rated load:
	95%
	P

	
	q) UPS output fault clearing capability:
	3X rating current
	P

	
	r) Overload capability:
	105-110% load 60 minutes
110-125% load 10 minutes

125-150% load 1 minutes
>150% load 200 m sec
	P

	
	s) Current limit identification:
	1.5X rating current
	P

	5.3.3
	Single UPS and parallel UPS with bypass
	

	
	Ratings shall be in accordance with 5.3.2 and in
addition, the ^following shall be added for the transfer switch:
	
	

	
	a) Transfer switch voltage rating:
	176V
	P

	
	b) Continuous current rating:
	rating current
	P

	
	c) load power factor:
	0.9
	P

	
	d) Interruption time rating:
	<1ms
	P

	
	e) Total system transfer time and interruption time:
	<1ms
	P

	
	f) Rated UPS output fault clearing capability no bypass:
	3X rating current
	P

	
	g) Output voltage transient deviation and recovery time on transfer:
	5%，40ms
	P

	5.3.4
	Performance requirements to be identified by the purchaser
	

	
	The purchaser shall identify any special UPS performance requirements if these deviate form 5.3.2 and 5.3.3
	
	

	
	a) Max. load step and load profile versus time:
	See technical specification
	P

	
	b) A load which is not balanced between phases:
	See technical specification
	P

	
	c) Loads generating harmonic currents:
	See technical specification
	P

	
	d) Loads generating circulation of a d.c. current:
	See technical specification
	P

	
	e) Earth conditions of the output neutral required:
	See technical specification
	P

	
	f) Protective device(S) characteristic with which the UPS output is required to co-ordinate:
	See technical specification
	P

	
	g) Type of load(S) to be connected:
	See technical specification
	P

	
	h) Output relative harmonic content:
	See technical specification
	P

	5.3.4.1 
	Special performance requirements
	

	
	the following items should be specified by the
purchaser:
	
	

	
	a) Output voltage stabilization and phase angle tolerance
	See technical specification
	P

	
	b) Frequency stability
	See technical specification
	P

	
	c) Synchronization and rate of change of frequency during synchronization
	See technical specification
	P

	
	d) Efficiency
	95%
	P

	
	e) Load distribution
	
	N/A

	
	f) Future extension
	N/A

	
	g) Degree of redundancy
	
	N/A

	
	h) Output overvoltage protection
	Provided
	

	5.4
	UPS intermediate d.c. circuit and/or battery circuit specification
	

	
	Rated value and characteristics specified by the
manufacturer/supplier (if applicable):
	
	

	
	a) Nominal d.c. voltage:
	Depends on battery
	N/A

	
	b) Nominal d.c. current:
	Depends on battery
	N/A

	
	c) Isolation of d.c. link:
	Depends on battery
	N/A

	
	d) Earth conditions of d.c. link:
	Depends on battery
	N/A

	
	e) Type of batteries:
	Depends on battery
	N/A

	
	f) Number of batteries and Ah rating:
	Depends on battery
	N/A

	
	g) Stored energy time:
	Depends on battery
	N/A

	
	h) Restored energy time:
	Depends on battery
	N/A

	
	i) Nominal d.c. battery charging voltage and tolerance band:
	Depends on battery
	N/A

	
	j) Charging current limit value or range:
	Depends on battery
	N/A

	
	k) Battery ripple current or voltage:
	Depends on battery
	N/A

	
	l) Battery undervoltage and/or overvoltage charging protection levels:
	Depends on battery
	N/A

	
	m) Battery charging regime:
	Depends on battery
	N/A

	
	n) Battery protective device ratings and type and number:
	Depends on battery
	N/A

	
	o) Battery protection requirements:
	Provided
	P

	
	p) Battery cable voltage drop recommendations:
	Depends on battery and cable
	N/A

	5.5
	UPS switches, rated values and performance
	

	5.5.1
	General
	
	

	
	Switches specified by the manufacturer:
	
	

	
	a) Normal service conditions:
	
	N/A

	
	b) Continuous duty:
	
	N/A

	5.5.2
	UPS switches: specified with (if appropriate):
	
	

	
	a) Voltage and its tolerance band:
	
	N/A

	
	b) Number of poles/number of phases:
	
	N/A

	
	c) Continuous current capability:
	
	N/A 

	
	d) Short-circuit making capability:
	
	N/A

	
	e) Short-circuit breaking capability:
	
	N/A

	
	f) Overload current capability:
	
	N/A

	
	g) Make time:
	
	N/A

	
	h) Break time:
	
	N/A

	
	i) Circuit repetitive peak off-state voltage:
	
	N/A

	
	j) Circuit non-repetitive peak off-state voltage:
	
	N/A

	
	k) Leakage current:
	
	N/A

	
	l) Max. permissible rate of rise of the off-state
voltage:
	
	N/A

	
	m) Losses at rated load:
	
	N/A

	
	n) Isolation capability:
	
	N/A

	
	o) Load power factor limits:
	
	N/A

	
	p) frequency and its tolerance band
	
	N/A

	
	q) Rate of rise of current at closing
	
	N/A

	5.6
	Redundant and parallel UPS systems
	

	5.6.1
	Standby redundant UPS
	

	5.6.1.1
	Without bypass shall be stated:
	
	

	
	a) Total number of UPS units
	
	N/A

	
	b) UPS ratings and performance
	
	N/A

	
	c) UPS switch losses
	
	N/A

	
	d) UPS switch ratings
	
	N/A

	5.6.1.2
	With bypass shall be stated:
	
	

	
	a) Total number of UPS units
	
	N/A

	
	b) UPS ratings and performance
	
	N/A

	
	c) UPS switch losses
	
	N/A

	
	d) UPS switch ratings
	
	N/A

	
	Bypass ratings as defined in 5.3.3
	
	

	5.6.2
	Parallel redundant UPS
	

	5.6.2.1
	Without bypass shall be stated:
	
	

	
	a) Total number of equal UPS units working
normally in parallel:
	
	N/A

	
	b) Total number of UPS units in parallel needed to supply specified max. continuous load::
	
	N/A

	
	c) UPS switch and transfer performance:
	
	N/A

	
	d) Continuous rating with all UPS units in operation:
	
	N/A

	
	e) Continuous rating with minimum required number of UPS units in operation
	
	N/A

	5.6.2.2
	With bypass
	
	

	
	a) Total number of equal UPS units working
normally in parallel:
	
	N/A

	
	b) Total number of UPS units in parallel needed to supply specified max. continuous load::
	
	N/A

	
	c) UPS switch and transfer performance:
	
	N/A

	
	d) Continuous rating with all UPS units in operation:
	
	N/A

	
	Bypass rating and performance in accordance with
B.2
	
	

	5.7
	Electromagnetic compatibly
	

	
	Complies with IEC 62040-2
	See separate EMC report
	P

	5.8
	Signalling circuits
	

	
	Complies with IEC 60950
	See separate safety report
	P

	

	6
	elctrical tests for UPS
	

	6.1
	General
	

	6.1.1
	Type tests
	(see appended table)
	

	6.1.2
	Routine tests
	(see appended table)
	

	6.1.3
	Test conditions:
	Temperature 40℃，
Relative humidity 70%
	

	6.2
	UPS functional unit tests
	

	6.2.1
	UPS rectifier tests comply with IEC 60146-1-1 clauses 4.1.3 to 4.2
	Decided by manufacture and purchaser
	N/A

	6.2.2
	UPS Inverter tests comply with IEC 60146-2 if 
applicable
	Decided by manufacture and purchaser
	N/A

	6.2.3
	UPS switch tests comply with IEC 60146-1-1 and IEC 60146-1-2 if applicable
	Decided by manufacture and purchaser
	N/A

	6.2.4
	Monitoring and control equipment tests
	Decided by manufacture and purchaser
	N/A

	
	Tests comply with IEC 60146-1-1
	
	

	6.2.5
	Battery tests
	Decided by manufacture and purchaser
	N/A

	6.3
	Type tests of manufacturer’s declared characteristics as a complete UPS
	

	
	If complete UPS testing is not performed at the factory, a functional unit test in accordance with 6.2 shall be completed prior to testing on side
	
	

	6.3.1
	Control and monitoring signals
	
	

	6.3.2
	UPS input tests
	(see appended table)
	P

	6.3.2.1
	Steady-state input voltage tolerance
	(see appended table)
	P

	6.3.2.2
	Input frequency variation
	(see appended table)
	P

	6.3.3
	Input inrush current
	(see appended table)
	P 

	6.3.4
	UPS output characteristics-static conditions
	
	

	6.3.4.1
	Output –  normal mode – no load
	(see appended table)
	P

	6.3.4.2
	Output  –  normal mode – full load
	(see appended table)
	P

	6.3.4.3
	Output –  stored energy mode –  no load
	(see appended table)
	P

	6.3.4.4
	Output –  stored energy mode –   full load
	(see appended table)
	P

	6.3.4.5
	UPS rated output fault clearing capability – normal mode
	(see appended table)
	P

	6.3.4.6
	DC components in the output
	(see appended table)
	P

	6.3.5
	UPS output characteristics – Overload and short-circuit
	

	6.3.5.1
	Output – normal mode - overload
	(see appended table)
	P

	6.3.5.2
	Output - stored energy mode – overload
	(see appended table)
	P

	6.3.5.3
	Output – normal mode – short-circuit
	(see appended table)
	P

	6.3.5.4
	Output – stored energy mode - overload
	(see appended table)
	P

	6.3.5.5
	UPS rated output fault clearing capability – normal mode
	(see appended table)
	P

	6.3.5.6
	UPS rated output fault clearing capability – stored energy mode
	(see appended table)
	P

	6.3.6
	UPS output dynamic tests
	(see appended table)
	P

	6.3.6.1
	Change of operating mode – normal to stored energy – linear load
	(see appended table)
	P

	6.3.6.2
	Change of operating mode – stored energy to normal – linear mode
	(see appended table)
	P

	6.3.6.3
	Change of operating mode – stored energy to normal mode
	(see appended table)
	P

	6.3.6.4
	Change of operating mode – normal to bypass mode
	(see appended table)
	P

	6.3.7.1
	UPS output load steps – linear load
	(see appended table)
	P

	6.3.8.1
	Reference non-linear load output distortion – normal mode
	(see appended table)
	P

	6.3.8.2
	Reference non-linear load output distortion – stored energy mode
	(see appended table)
	P 

	6.3.8.3
	Reference non-linear load change of operating mode
	(see appended table)
	P

	6.3.8.4
	Reference non-linear load steps – normal load < 4kVA rating
	
	N/A

	6.3.8.5
	Reference non-linear load steps – normal mode > 4kVA rating
	(see appended table)
	P

	6.3.8.6
	Reference non linear load steps – stored energy mode
	(see appended table)
	P

	6.3.9
	Stored energy and restored energy tests
	
	N/A

	6.3.9.1
	Stored energy time
	
	N/A

	6.3.9.2
	Restored energy time
	
	N/A

	6.3.10
	Efficiency and input power factor
	(see appended table)
	P

	6.3.11
	Backfeed tests
	(see appended table)
	P

	6.3.12
	EMC test
	See separate safety report
	P

	6.6
	Factory witness tests/on-site tests
	

	6.6.1
	UPS tests
	
	

	6.6.2
	Test specifications:
	
	

	6.6.3
	Light load test:
	(see appended table)
	P

	6.6.4
	UPS auxiliary device(s) test
	(see appended table)
	P

	6.6.5
	Synchronization test
	(see appended table)
	P

	6.6.5.1
	Output frequency slew rate test
	(see appended table)
	P

	6.6.6
	AC input failure test
	(see appended table)
	P

	6.6.7
	AC input return test
	(see appended table)
	P

	6.6.8
	Simulation of parallel redundant UPS fault test
	(see appended table)
	P

	6.6.9
	Transfer test
	(see appended table)
	P

	6.6.10
	Full load test
	(see appended table)
	P

	6.6.11
	UPS efficiency test
	(see appended table)
	P

	6.6.12
	Unbalanced load test
	(see appended table)
	P

	6.6.13
	Balanced load test
	(see appended table)
	P

	6.6.14
	Test of current division in parallel or parallel redundant UPS
	(see appended table)
	

	6.6.15
	Rated stored energy time test
	
	N/A

	6.6.16
	Rated restored energy time
	
	N/A

	6.6.17
	Battery ripple current measurement
	
	N/A

	6.6.18
	Overload capability test
	(see appended table)
	P

	6.6.19
	Short circuit test:
	(see appended table)
	P

	
	a) operation of protective devices or circuits
	(see appended table)
	P

	
	b) peak output short-circuit current
	(see appended table)
	P

	
	c) output steady-state short-circuit current and length of time
	(see appended table)
	P

	6.6.20
	Short-circuit protection device test
	(see appended table)
	P

	6.6.21
	Restart test
	(see appended table)
	P

	6.6.22
	Output overvoltage test
	(see appended table)
	P

	6.6.23
	Periodic output voltage variation test
	(see appended table)
	P

	6.6.24
	Frequency variation test
	(see appended table)
	P

	6.6.25
	Radiofrequency interference and conducted noise test
	(see appended table)
	P

	6.6.26
	Harmonic components measurement
	(see appended table)
	P

	6.6.27
	Earth fault test
	(see appended table)
	P

	6.6.28
	On-site ventilation test
	(see appended table)
	P

	6.6.29
	Standby generator compatibility test
	(see appended table)
	P

	6.7
	UPS switches testing procedure
	

	6.7.1
	Testing schedule
	
	

	6.7.2
	Test specification:
	
	

	6.7.3
	Interconnection cable check
	
	

	6.7.4
	Light load test
	(see appended table)
	P

	6.7.5
	Full load test
	(see appended table)
	P

	6.7.6
	Transfer test
	(see appended table)
	P

	6.7.7
	Overload capability test
	(see appended table)
	P 

	6.7.8
	Short-circuit current capability test
	(see appended table)
	P

	6.7.9
	Overvoltage test (electronic power switches)
	
	

	
	-a) Circuit repetitive peak off-state voltage
	
	N/A

	
	-b) Circuit non-repetitive peak off-state voltage
	
	N/A

	6.7.10
	Radiofrequency interference and conducted noise
	See separate EMC report
	

	6.7.11
	Audible noise
	See separate safety report
	

	6.7.12
	On-site ventilation test
	See separate safety report
	

	6.7.13
	Earth fault test
	See separate safety report
	N/A

	6.7.13
	Additional tests (agreement between the purchaser and the supplier
	
	N/A

	

	7
	Non-electrical test
	

	7.1
	Environmental and transportation test methods
	

	7.1.1
	transportation
	See separate safety report
	P

	7.1.1.1
	Shock test
	See separate safety report
	P

	7.1.1.2
	Free fall test
	See separate safety report
	P

	7.2
	Environments storage and operating test methods
	

	7.2.1
	Storage condition tests:
	See separate safety report
	P

	7.2.2
	Operating condition tests:
	See separate safety report
	P

	7.3
	Acoustic noise
	See separate safety report
	P

	
	
	
	


	5.2.2.h /
6.6.26
	TABLE: - Input current total harmonic distortion

- Harmonic components measurement
	P

	Description of test conditions / test construction:

1) The harmonic distortion of the input current is tested at reference test load.

2) Test result THDi < 5%

	Load
(%)
	Harmonic
No.
	Phase 1
 (dB)
	Phase 2
 (dB)
	Phase 2
 (dB)
	

	99%
	3
	2.13
	2.53
	2.49
	

	
	5
	1.06
	1.38
	1.45
	

	
	7
	1.13
	1.09
	1.06
	

	
	9
	0.66
	1.02
	1.05
	

	

	THD
	Distortion
at phase 1
	Distortion
at phase 2
	Distortion
at phase 3
	Expected value due to the specification of the manufacturer
	

	see formula to THD below
	3.27
	3.91
	3.77
	5%
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Measured data:

N
S
A
B
C
N
S
A
B
C
N
S
A
B
C
N
S
A
B
C
1
100
100
100
11
0.81
0.97
0.89
21
0.67
0.62
0.52
31
0.11
0.21
0.22
2
0.05
0.53
0.19
12
0.04
0.14
0.07
22
0.04
0.01
0.03
32
0.01
0.02
0.01
3
2.13
2.53
2.49
13
0.49
0.84
0.75
23
0.22
0.37
0.29
33
0.08
0.1
0.09
4
0.1
0.07
0.06
14
0.07
0.05
0.03
24
0.09
0.04
0.06
34
0.02
0.01
0
5
1.06
1.38
1.45
15
0.91
0.96
0.87
25
0.37
0.3
0.4
35
0.06
0.09
0.09
6
0.07
0.06
0.01
16
0.05
0.19
0.11
26
0.02
0.04
0.03
36
0.01
0.01
0
7
1.13
1.09
1.06
17
0.58
0.79
0.6
27
0.25
0.27
0.19
37
0.06
0.1
0.07
8
0.11
0.09
0.08
18
0.07
0.05
0.09
28
0.04
0.01
0.03
38
0
0.01
0.01
9
0.66
1.02
1.05
19
0.66
0.67
0.72
29
0.08
0.15
0.14
39
0.04
0.04
0.09
10
0.1
0.01
0.04
20
0.06
0.06
0.05
30
0.06
0.06
0.02
40
0.02
0.02
0.02



	6.3.3 /
6.3.6.2 &
6.6.7
	TABLE: - Inrush current test


 - Change of operating mode – Stored energy to normal mode – linear load


- AC input return test

	P

	Description of test conditions / test construction:

1. AC input return

1) UPS run in normal mode, applying 100% linear load. Then cut off input, UPS transfer to battery. A

few seconds later, return AC input, UPS transfer to normal again.

2. Inrush current

1) Two inrush current tests shall be performed sequentially. The first test shall be performed after an absence of input voltage for more than 5 min.
2) Test results： inrush current ≤120% of rated current for ≤2 cycles.

	Measured graph:

1) UPS run in normal mode, applying 100% linear load. Then cut off input, UPS transfer to battery. A few

seconds later, return AC input, UPS transfer to normal again.
Remark:

CH1
Va-input

CH2
Ia-input

CH3
Va-output

CH4
Ia-output
Transfer to stored energy mode:
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Transfer back to normal
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	2) Two inrush current tests shall be performed sequentially. The first test shall be performed after an absence of input voltage for more than 5 min.
Remark

CH1
Va-input

CH2
Ia-input

CH3
Va-output

CH4
Ia-output
Input inrush current-first time
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Input inrush current- after an absence of input voltage for 1 s



	6.3.4.2 /
6.6.26
	TABLE: - Output – Normal mode – Full load

- Harmonic components measurement
	P

	Description of test conditions / test construction:

1) With the UPS operating in normal mode of operation at full load and nominal input voltage and frequency, measure the r.m.s. output voltage and its fundamental and harmonic components. 

	Load
(%)
	Harmonic
No.
	Phase 1
 (dB)
	Phase 2
 (dB)
	Phase 2
 (dB)
	

	100
	3
	0.55
	0.57
	0.56
	

	
	5
	0.38
	0.39
	0.4
	

	
	7
	0.29
	0.29
	0.3
	

	
	9
	0.25
	0.26
	0.25
	

	

	THD
	Distortion
at phase 1
	Distortion
at phase 2
	Distortion
at phase 3
	Expected value due to the specification of the manufacturer
	

	see formula to THD below
	0.91
	0.94
	0.94
	0.92%
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Measured data:
N
S

A

B

C

N

S

A

B

C

N

S

A

B

C

N

S

A

B

C

1
100
100
100
11
3.50 
0.21
0.22
0.21
21
0.20 
0.14
0.13
0.15
31
0.97 
0.06
0.08
0.08
2
2.00 
0.07
0.06
0.09
12
0.46 
0
0.01
0
22
0.36 
0.02
0.01
0.02
32
0.33 
0.01
0.01
0.01
3
5.00 
0.55
0.57
0.56
13
3.00 
0.19
0.2
0.19
23
1.41 
0.13
0.13
0.13
33
0.20 
0.05
0.06
0.05
4
1.00 
0.01
0.01
0.01
14
0.43 
0
0
0.01
24
0.35 
0.01
0.01
0.01
34
0.32 
0
0
0
5
6.00 
0.38
0.39
0.4
15
0.30 
0.17
0.18
0.18
25
1.27 
0.12
0.13
0.12
35
0.83 
0.04
0.05
0.04
6
0.50 
0.01
0.01
0.01
16
0.41 
0.01
0.01
0.01
26
0.35 
0
0.01
0.01
36
0.32 
0.01
0.01
0.01
7
5.00 
0.29
0.29
0.3
17
2.00 
0.15
0.17
0.16
27
0.20 
0.1
0.1
0.1
37
0.77 
0.03
0.03
0.02
8
0.50 
0
0
0.01
18
0.39 
0.01
0.01
0
28
0.34 
0.01
0
0.01
38
0.32 
0.01
0.01
0.01
9
1.50 
0.25
0.26
0.25
19
1.76 
0.14
0.15
0.17
29
1.06 
0.09
0.08
0.09
39
0.20 
0.02
0.02
0.04
10
0.50 
0.01
0.01
0.01
20
0.38 
0.01
0.02
0.02
30
0.33 
0.01
0.01
0.01
40
0.31 
0.02
0.02
0.01



	6.3.4.3 /
6.6.26
	TABLE: - Output – Stored energy mode – full load

- Harmonic components measurement
	P

	Description of test conditions / test construction:

1) With the UPS operating in battery mode of operation at no load, measure the r.m.s. output voltage and its fundamental and harmonic components.

	Load
(%)
	Harmonic
No.
	Phase 1
 (dB)
	Phase 2
 (dB)
	Phase 2
 (dB)
	

	0
	3
	0.49
	0.49
	0.53
	

	
	5
	0.42
	0.41
	0.41
	

	
	7
	0.3
	0.29
	0.31
	

	
	9
	0.24
	0.24
	0.25
	

	

	THD
	Distortion
at phase 1
	Distortion
at phase 2
	Distortion
at phase 3
	Expected value due to the specification of the manufacturer
	

	see formula to THD below
	0.91
	0.9
	0.93
	2%
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Measured data:

N

S

A

B

C

N

S

A

B

C

N

S

A

B

C

N

S

A

B

C

1
100
100
100
11
3.50 
0.22
0.21
0.22
21
0.20 
0.14
0.12
0.13
31
0.97 
0.07
0.08
0.09
2
2.00 
0.1
0.06
0.1
12
0.46 
0.01
0.01
0.01
22
0.36 
0.01
0.01
0.01
32
0.33 
0.01
0.01
0
3
5.00 
0.49
0.49
0.53
13
3.00 
0.19
0.21
0.2
23
1.41 
0.13
0.13
0.13
33
0.20 
0.06
0.06
0.06
4
1.00 
0.01
0
0.02
14
0.43 
0
0.01
0.01
24
0.35 
0.01
0
0.01
34
0.32 
0.01
0.01
0
5
6.00 
0.42
0.41
0.41
15
0.30 
0.18
0.17
0.17
25
1.27 
0.12
0.12
0.13
35
0.83 
0.05
0.04
0.04
6
0.50 
0.01
0
0
16
0.41 
0
0.01
0.01
26
0.35 
0.01
0.01
0
36
0.32 
0.01
0.01
0.01
7
5.00 
0.3
0.29
0.31
17
2.00 
0.17
0.17
0.16
27
0.20 
0.1
0.11
0.11
37
0.77 
0.03
0.03
0.03
8
0.50 
0
0
0.01
18
0.39 
0.01
0.02
0.02
28
0.34 
0.01
0
0
38
0.32 
0.02
0.02
0.02
9
1.50 
0.24
0.24
0.25
19
1.76 
0.16
0.14
0.16
29
1.06 
0.09
0.09
0.1
39
0.20 
0.02
0.04
0.02
10
0.50 
0.01
0.01
0
20
0.38 
0.02
0.01
0.01
30
0.33 
0
0
0
40
0.31 
0.01
0.02
0.02



	6.3.4.4 /
6.6.26
	TABLE: - Output – Stored energy mode – No load

- Harmonic components measurement
	P

	Description of test conditions / test construction:

1) With the UPS operating in battery mode of operation at full load, measure the r.m.s. output voltage and its fundamental and harmonic components.

	Load
(%)
	Harmonic
No.
	Phase 1
 (dB)
	Phase 2
 (dB)
	Phase 2
 (dB)
	

	99%
	3
	0.41
	0.38
	0.42
	

	
	5
	0.38
	0.38
	0.38
	

	
	7
	0.23
	0.22
	0.22
	

	
	9
	0.13
	0.12
	0.11
	

	

	THD
	Distortion
at phase 1
	Distortion
at phase 2
	Distortion
at phase 3
	Expected value due to the specification of the manufacturer
	

	see formula to THD below
	0.73
	0.69
	0.72
	2%
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Measured data:

N
S

A

B

C

N

S

A

B

C

N

S

A

B

C

N

S

A

B

C

1
100
100
100
11
3.50 
0.06
0.06
0.07
21
0.20 
0.09
0.11
0.12
31
0.97 
0.06
0.06
0.06
2
2.00 
0.08
0.06
0.1
12
0.46 
0.01
0
0.01
22
0.36 
0.03
0
0.01
32
0.33 
0.01
0.01
0
3
5.00 
0.41
0.38
0.42
13
3.00 
0.1
0.1
0.11
23
1.41 
0.11
0.12
0.12
33
0.20 
0.04
0.03
0.03
4
1.00 
0.01
0.01
0
14
0.43 
0.01
0
0.01
24
0.35 
0.01
0.02
0
34
0.32 
0.02
0.01
0.01
5
6.00 
0.38
0.38
0.38
15
0.30 
0.12
0.12
0.13
25
1.27 
0.13
0.13
0.14
35
0.83 
0.04
0.02
0.02
6
0.50 
0.01
0.01
0.01
16
0.41 
0.01
0.01
0.01
26
0.35 
0.01
0.02
0.01
36
0.32 
0.01
0.01
0
7
5.00 
0.23
0.22
0.22
17
2.00 
0.13
0.12
0.1
27
0.20 
0.12
0.11
0.12
37
0.77 
0.03
0.03
0.02
8
0.50 
0.01
0.01
0.01
18
0.39 
0.02
0.02
0.01
28
0.34 
0.01
0.01
0.01
38
0.32 
0
0.01
0.01
9
1.50 
0.13
0.12
0.11
19
1.76 
0.12
0.11
0.11
29
1.06 
0.1
0.08
0.09
39
0.20 
0.04
0.03
0.02
10
0.50 
0.01
0.01
0
20
0.38 
0.01
0.01
0.02
30
0.33 
0.01
0.02
0.01
40
0.31 
0
0.01
0.01



	6.3.4.5
	TABLE: Output voltage unbalance test
	P

	Description of test conditions / test construction:

1)    Start the UPS in normal mode at nominal input voltage and frequency(220V/50Hz), apply balance full linear load and unbalance linear load.
2) Voltage regulation is defined as 
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3) Angle deviation is defined as : 
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	Measured data:

One phase 100% load:
Phase-load
Vout:L-N
Vout:L-L
Phase-load
Vout:L-N
Vout:L-L
Phase-load
Vout:L-N
Vout:L-L
A
100%
219.5
382.2
A
0%
221.6
382.7
A
0%
221.1
383.5
B
0%
221.2
382.6
B
100%
219.8
382.2
B
0%
222.2
382.7
C
0%
221
382.1
C
0%
221.1
382.6
C
100%
219.5
381.7
Unbalance:
0.08%
Unbalance:%
0.8%
Unbalance:%
0.27%
One phase 0% load:
Phase-load
Vout:L-N
Vout:L-L
Phase-load
Vout:L-N
Vout:L-L
Phase-load
Vout:L-N
Vout:L-L
A
100%
219.4
380.9
A
0%
221.9
382.1
A
100%
219.8
383.4
B
100%
219.8
383.2
B
100%
219.5
380.8
B
0%
223.0
383.1
C
0%
222.6
382.1
C
100%
219.7
381.7
C
100%
219.5
380.6
Unbalance:%
0.35%
Unbalance:%
0.2%
Unbalance:%
0.46%


	6.3.5.3 / 
6.6.19.A
	TABLE: - Output – Normal mode – short circuit


 - Short circuit test

	N/A

	Description of test conditions / test construction:

1) UPS operating in normal, applying 50% linear load. Input and output both are 220V/50Hz.
2) Then make output shorted, check UPS response. UPS should shut down and alarm “Inverter Output Overload timeout”
3) Then remove she shorted circuit; Reset alarms, “Inverter output overload timeout” will be cleared.

4) Turn UPS on, UPS run in normal mode again.

Remark :

    We open the bypass air switch during the experiment. If we do not do it, the system will transfer to bypass and making bypass short circuit, the bypass will breakdown at end.

	Measured graph:

Output shorted, UPS shut down and alarm “Inverter Output Overload Timeout”, remove shorted circuit and reset alarm, alarm “Inverter Output Overload Timeout” cleared, turn on UPS to normal mode. 



	6.3.5.3 / 
6.6.19.B
	TABLE: - Output – Normal mode – short circuit


 - Short circuit test

	P

	Description of test conditions / test construction:

1) UPS operating in normal, applying 50% linear load. Input and output both are 220V/50Hz.

2) Then make output shorted, check UPS response. UPS should shut down and alarm “Inverter Output Overload timeout”
3) Then remove she shorted circuit; Reset alarms, “Inverter output overload timeout” will be cleared.

4) Turn UPS on, UPS run in normal mode again.

Remark :

    We open the bypass air switch during the experiment. If we do not do it, the system will transfer to bypass and making bypass short circuit, the bypass will breakdown at end.

	Measured graph:

Output shorted, UPS shut down and alarm “Inverter Output Overload Timeout”, remove shorted circuit and reset alarm, alarm “Inverter Output Overload Timeout” cleared, turn on UPS to normal mode. 
[image: image19.png]



CH1：B2 drive，

CH2：B1 drive ，

 CH3：B-IL， 

CH4：B-Vinv



	6.3.5.3 / 
6.6.19.C
	TABLE: - Output – Normal mode – short circuit


 - Short circuit test

	N/A

	Description of test conditions / test construction:

1) UPS operating in normal, applying 50% linear load. Input and output both are 220V/50Hz.

2) Then make output shorted, check UPS response. UPS should shut down and alarm “Inverter Output Overload timeout”
3) Then remove she shorted circuit; Reset alarms, “Inverter output overload timeout” will be cleared.

4) Turn UPS on, UPS run in normal mode again.

Remark :

    We open the bypass air switch during the experiment. If we do not do it, the system will transfer to bypass and making bypass short circuit, the bypass will breakdown at end.

	Measured graph:




	6.3.5.4 / 
6.6.19.A
	TABLE: - Output – Stored energy mode – short circuit


 - Short circuit test

	P

	Description of test conditions / test construction:

1) UPS operating in battery mode, applying 50% linear load. Input and output both are 220V/50Hz.

2) Then make output shorted, check UPS response. UPS should shut down and alarm “Inverter Output Overload timeout”
3) Then remove she shorted circuit; Reset alarms, “Inverter output overload timeout” will be cleared.

4) Turn UPS on, UPS run in normal mode again.



	Measured graph:

Output shorted, UPS shut down and alarm “Inverter Output Overload Timeout”, remove shorted circuit and reset alarm, alarm “Inverter Output Overload Timeout” cleared, turn on UPS to normal mode. 
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CH1：A2 drive，

CH2：A1 drive ，

 CH3：A-IL， 

CH4：A-Vinv



	6.3.5.4 / 
6.6.19.B
	TABLE: - Output – Stored energy mode – short circuit


 - Short circuit test

	N/A

	Description of test conditions / test construction:

1) UPS operating in battery mode, applying 50% linear load. Input and output both are 220V/50Hz.

2) Then make output shorted, check UPS response. UPS should shut down and alarm “Inverter Output Overload timeout”
3) Then remove she shorted circuit; Reset alarms, “Inverter output overload timeout” will be cleared.

4) Turn UPS on, UPS run in normal mode again.



	Measured graph:



	


	6.3.5.4 / 
6.6.19.C
	TABLE: - Output – Stored energy mode – short circuit


 - Short circuit test

	N/A

	Description of test conditions / test construction:

1) UPS operating in battery mode, applying 50% linear load. Input and output both are 220V/50Hz.

2) Then make output shorted, check UPS response. UPS should shut down and alarm “Inverter Output Overload timeout”
3) Then remove she shorted circuit; Reset alarms, “Inverter output overload timeout” will be cleared.

4) Turn UPS on, UPS run in normal mode again.



	Measured graph:




	6.3.6.1 / 
6.6.6
	TABLE: - Change of operating mode – Normal to stored energy mode – linear load (resistive) 


 - AC input failure test
	P

	Description of test conditions / test construction:
1) UPS initially operating at full linear load in normal mode, the input supply shall be interrupted, then UPS transfers to battery mode.
2) Check the system when the utility failure normal operation. Measure the transient output voltage deviation.

Power

Type 

Response

procedure

Before 
After 
Deviation<1%
A
B
C
A
B
C
deviation phase A
deviation phase B
deviation
phase C

220V/

50Hz

Normal to battery

221.5
220.5
220.4
220.1
220.2
220.4
0.1%

0.1%

0.1%

CH1
Va-input

CH2
Ia-input

CH3
Va-output

CH4
Ia-output
Transfer to stored energy mode:
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	6.3.6.3 / 
6.6.9
	TABLE: - Change of operating mode – Stored energy to normal mode


- Transfer test
	P

	Description of test conditions / test construction:

1) UPS initially operating at full linear load in battery mode, the input supply shall be recover, then UPS transfers to normal mode.

2) Check the system when the utility response normal operation. Measure the transient output voltage deviation.

Power

Type 

Response

procedure

Before 

After 

Deviation<1%

A

B

C

A

B

C

deviation phase A

deviation phase B

deviation

phase C

220V/

50Hz

battery to normal

220.4
220.4
220.7
221.4
221.2
221.0
0.2%

0.2%

0.2%

Transfer back to normal
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CH1
Va-input

CH2
Ia-input

CH3
Va-output

CH4
Ia-output



	6.3.6.4 / 
6.6.9
	TABLE: - Change of operating mode – Normal to bypass mode

- Transfer test
	P

	Description of test conditions / test construction:

1) UPS has a bypass mode of operation which is automatic in operation under conditions of output overload.
2) The input and output voltage waveforms shall be observed during transitions normal to bypass mode.

	Measured graph: Load transfer from inverter to mains
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	6.3.7.1

	TABLE: Output load steps – Linear load
	P

	Description of test conditions / test construction:

1) Impact linear load as defined 0% =>100% =>0% nominal load with 220V/50Hz in normal mode.
2) Check the transient response

	Measured graph:

1) Step load from 0% =>100% linear load
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Power

Type 

Response

procedure

Before 

After 

Deviation<1%

A

B

C

A

B

C

deviation phase A

deviation phase B

deviation

phase C

220V/

50Hz

0% to 100% load

221.4
221.5
220.9
221.4
221.2
221.1
0.1%

0.1%

0.2%

2) Step load from 100% down to 0% linear load
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Power

Type 

Response

procedure

Before 

After 

Deviation<1%

A

B

C

A

B

C

deviation phase A

deviation phase B

deviation

phase C

220V/

50Hz

0% to 100% load

221.4
221.4
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221.2
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0.1%

0.1%

0.2%



	6.3.8.1

	TABLE: - Reference non-linear load output distortion – Normal mode

	P

	Description of test conditions / test construction: 

    UPS runs in normal, applying 100% non-linear load to the UPS output,  then measure output voltage and its fundamental and harmonic components.

	Load
(%)
	Harmonic
No.
	Phase 1
 (dB)
	Phase 2
 (dB)
	Phase 3
 (dB)
	

	99%
	3
	5.04
	4.98
	4.91
	

	
	5
	2.68
	2.66
	2.64
	

	
	7
	0.22
	0.2
	0.2
	

	
	9
	0.61
	0.62
	0.66
	

	
	11
	0.37
	0.32
	0.32
	

	

	THD
	Distortion
at phase 1
(%)
	Distortion
at phase 2
(%)
	Distortion
at phase 3
(%)
	Expected value due to the specification of the manufacturer
(%)
	

	See formula to THD below
	5.8
	5.74
	5.67
	<10%
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Measures data:

N

S

A

B

C

N

S

A

B

C

N

S

A

B

C

N

S

A

B

C

1
100
100
100
11
3.50 
0.37
0.32
0.32
21
0.20 
0.2
0.24
0.21
31
0.97 
0.1
0.07
0.08
2
2.00 
0.06
0.04
0.07
12
0.46 
0.02
0.01
0
22
0.36 
0.02
0.01
0.02
32
0.33 
0.01
0
0.01
3
5.00 
5.04
4.98
4.91
13
3.00 
0.17
0.16
0.15
23
1.41 
0.22
0.27
0.26
33
0.20 
0.12
0.12
0.11
4
1.00 
0.04
0.04
0.02
14
0.43 
0.02
0
0.01
24
0.35 
0.03
0.01
0.02
34
0.32 
0.02
0.01
0
5
6.00 
2.68
2.66
2.64
15
0.30 
0.37
0.38
0.43
25
1.27 
0.1
0.08
0.09
35
0.83 
0.09
0.07
0.09
6
0.50 
0.02
0
0
16
0.41 
0
0.01
0.01
26
0.35 
0.01
0.01
0.02
36
0.32 
0.01
0.01
0.01
7
5.00 
0.22
0.2
0.2
17
2.00 
0.15
0.16
0.17
27
0.20 
0.11
0.08
0.07
37
0.77 
0.04
0.03
0.01
8
0.50 
0.01
0.02
0.02
18
0.39 
0.02
0.02
0.02
28
0.34 
0.01
0
0.01
38
0.32 
0.02
0
0
9
1.50 
0.61
0.62
0.66
19
1.76 
0.25
0.21
0.22
29
1.06 
0.19
0.17
0.14
39
0.20 
0.09
0.08
0.08
10
0.50 
0.01
0.01
0.01
20
0.38 
0.02
0.01
0.01
30
0.33 
0
0.01
0.02
40
0.31 
0.01
0.02
0.02



	6.3.8.2

	TABLE: - Reference non-linear load output distortion – Stored energy mode

	P

	Description of test conditions / test construction: n

      UPS runs in battery mode, applying 100% non-linear load to the UPS output, then measure output voltage and its fundamental and harmonic components.

	Load
(%)
	Harmonic
No.
	Phase 1
 (dB)
	Phase 2
 (dB)
	Phase 3
 (dB)
	

	99%
	3
	5.08
	4.98
	4.92
	

	
	5
	2.7
	2.69
	2.67
	

	
	7
	0.2
	0.18
	0.18
	

	
	9
	0.6
	0.6
	0.64
	

	
	11
	0.37
	0.33
	0.33
	

	

	THD
	Distortion
at phase 1
(%)
	Distortion
at phase 2
(%)
	Distortion
at phase 3
(%)
	Expected value due to the specification of the manufacturer
(%)
	Verdict

	
	5.84
	5.75
	5.69
	<10%
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Measured data:

N

S

A

B

C

N

S

A

B

C

N

S

A

B

C

N

S

A

B

C

1
100
100
100
11
3.50 
0.37
0.33
0.33
21
0.20 
0.2
0.25
0.19
31
0.97 
0.1
0.08
0.06
2
2.00 
0.05
0.04
0.06
12
0.46 
0
0.01
0.01
22
0.36 
0.01
0.03
0.01
32
0.33 
0.01
0.01
0.01
3
5.00 
5.08
4.98
4.92
13
3.00 
0.17
0.16
0.16
23
1.41 
0.23
0.26
0.25
33
0.20 
0.12
0.12
0.1
4
1.00 
0.04
0.04
0.06
14
0.43 
0.02
0.02
0.01
24
0.35 
0.02
0.01
0
34
0.32 
0.01
0
0.01
5
6.00 
2.7
2.69
2.67
15
0.30 
0.37
0.38
0.41
25
1.27 
0.09
0.08
0.06
35
0.83 
0.09
0.09
0.07
6
0.50 
0.02
0.02
0.02
16
0.41 
0.01
0.01
0.02
26
0.35 
0.02
0.02
0
36
0.32 
0.01
0.01
0.01
7
5.00 
0.2
0.18
0.18
17
2.00 
0.16
0.16
0.15
27
0.20 
0.12
0.1
0.08
37
0.77 
0.02
0.02
0.02
8
0.50 
0.01
0
0.01
18
0.39 
0.01
0.02
0.01
28
0.34 
0.01
0
0.01
38
0.32 
0.01
0.01
0.01
9
1.50 
0.6
0.6
0.64
19
1.76 
0.23
0.21
0.24
29
1.06 
0.19
0.18
0.16
39
0.20 
0.09
0.07
0.07
10
0.50 
0.01
0.01
0
20
0.38 
0.02
0.03
0
30
0.33 
0.01
0.02
0.02
40
0.31 
0.02
0.01
0.01
 


	6.3.8.3


	TABLE: - Reference non-linear load – Change of operating mode -

Normal to stored energy mode
	P

	Description of test conditions / test construction: 

1) UPS initially operating at full non-linear load in normal mode, the input supply shall be interrupted, then UPS transfers to battery mode;
2) Check the system when the utility failure normal operation. Measure the transient output voltage deviation.

	Measured graph:
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Power

Type 

Response

procedure

Before 

After 

Deviation<1%

A

B

C

A

B

C

deviation phase A

deviation phase B

deviation

phase C

220V/

50Hz

Normal to battery
220.5
219.9
220.1
219.9
218.9
219.1
0.3%

0.1%

0.1%

Channel 1- Output voltage phase A
Channel 2- Output voltage phase B

Channel 3- Output voltage phase C

Channel 4- Input current phase A


	6.3.8.4


	TABLE: - Reference non-linear load steps – Normal mode ( 4.0 kVA rating
	N/A

	Description of test conditions / test construction: 




	Measured graph:




	6.3.8.5


	TABLE: - Reference non-linear load steps – Normal mode ( 4.0 kVA rating
	P

	Description of test conditions / test construction: 

1) Impact linear load as defined 0% => 100% => 0% non-linear load with 220V/50Hz in normal mode.
2) Check the transient response.

	Measured graph:

1) Step load from 0% up to 100% non-linear load
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Power

Type 

Response

procedure

Before 

After 

Deviation<1%

A

B

C

A

B

C

deviation phase A

deviation phase B

deviation

phase C

220V/

50Hz

0% =>

100% load

220.2
218.9
221.2
220.2
218.9
221.1
0.1%

0.1%

0.1%

2) Step load from 100% down to 0% non-linear load
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Power

Type 

Response

procedure

Before 

After 

Deviation<1%

A

B

C

A

B

C

deviation phase A

deviation phase B

deviation

phase C

220V/

50Hz

100% => 0% load

220.3
219.7
221.9
221.3
220.0
222.0
0.4%

0.6%

0.4%




	6.3.8.6
(6.3.8.4)

	TABLE: - Reference non-linear load steps – Stored energy mode

	P

	Description of test conditions / test construction: 

1) Impact linear load as defined 0% => 100% => 0% non-linear load with 220V/50Hz in battery mode.

2) Check the transient response.

	Measured graph:

1) Step load from 0% up to 100% non-linear load
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Power

Type 

Response

procedure

Before 

After 

Deviation<1%

A

B

C

A

B

C

deviation phase A

deviation phase B

deviation

phase C

220V/

50Hz

0% => 100% load

220.2
219.4
220.4
220.3
218.7
220.1
0.1%

0.1%

0.1%

2) Step load from 100% down to 0% non-linear load
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Power

Type 

Response

procedure

Before 

After 

Deviation<1%

A

B

C

A

B

C

deviation phase A

deviation phase B

deviation

phase C

220V/

50Hz

100% => 0% load

220.3
220.1
220.4
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218.0
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0.2%
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	6.3.8.6
(6.3.8.5)

	TABLE: - Reference non-linear load steps – Stored energy mode

	N/A

	Description of test conditions / test construction:  test repeated according to sub-clause 6.3.8.5



	Measured graph:




	6.3.10 / 
6.6.11
6.6.23

	TABLE: - Efficiency and input power factor

- UPS efficiency test

- Periodic output voltage variation test
	P

	Description of test conditions / test construction: at linear load and input/output active power
1) UPS run in normal mode. The UPS efficiency shall be measured at 25%, 50%, 75% and 100% reference load. Input power factor = 0.99

	Load

(%)
	Efficiency
	Input power

(kW)
	Output power

(kW)
	Expected value due to the specification of the manufacturer
	Verdict

	100%
	95.3%
	94.7
	90.3
	>90%
	P

	75%
	95.6%
	71.3
	68.2
	>90%
	P

	50%
	95.5%
	48.6
	46.4
	>90%
	P

	25%
	94.9%
	23.9
	22.7
	>90%
	P

	
	
	
	
	
	

	

	Description of test conditions / test construction: at reference non-linear load

1) UPS run in normal mode. The UPS efficiency shall be measured at 25%, 50%, 75% and 100% non-linear load.

	Load

(%)
	Efficiency
	Input power

(kW)
	Output power

(kW)
	Expected value due to the specification of the manufacturer
	Verdict

	100%
	95.2%
	94.0
	89.5
	>90%
	P

	75%
	95.5%
	70.6
	67.4
	>90%
	P

	50%
	95.4%
	46.4
	44.3
	>90%
	P

	25%
	94.7%
	22.8
	21.6
	>90%
	P

	
	
	
	
	
	

	


	6.6.8

	TABLE: Simulation of parallel redundant UPS fault test
	N/A

	Description of test conditions / test construction:



	Measured graph:




	6.6.11

	TABLE: UPS efficiency test
	N/A

	Description of test conditions / test construction: at linear load

UPS run in normal mode. The UPS efficiency shall be measured at 25%, 50%, 75% and 100% reference load. Input power factor = 0.99

	Load

(%)
	Input Power
(kW / kVA)
	Output power
(kW / kVA)
	Efficiency
cos. φ
	Expected value due to the specification of the manufacturer
	Verdict

	25%
	
	
	
	>90%
	N/A

	50%
	
	
	
	>90%
	N/A

	75%
	
	
	
	>90%
	N/A

	100%
	
	
	
	>90%
	N/A

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	


	6.6.14

	TABLE: Test of current division in parallel or parallel redundant UPS
	N/A

	Description of test conditions / test construction:



	Measured graph:




	6.6.18

	TABLE: Overload capability test
	N/A

	Description of test conditions / test construction:



	Load

(%)
	Input voltage
(V)
	Input power
(kVA) (kW)
	Output voltage
(V)
	Output power
(kVA) (kW)
	Specified time 
interval
(s)
	Verdict

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	


	6.7.7

	TABLE: Overload capability test
	P

	Description of test conditions / test construction:

1) UPS in normal mode, apply below loads respectively to the output, check UPS performance and alarms.
2) Measured the overload time duration, check UPS transfer to bypass and transfer back to normal mode automatically if removing overload.

Condition

Specs

overloads

105-110%       60 minutes

110-125%       10 minutes

125-150%       1  minutes

>150%       200 m second


	Measured graph:

1) 108% linear load overload time = 1 hour 30 seconds.
N/A
2) 125% linear load overload time = 9minute 53 seconds.

N/A


	6.7.8

	TABLE: Short circuit current capability test
	N/A

	Description of test conditions / test construction:



	Measured graph:




List of test equipment used:
(Note: This is an example of the required attachment.  Other forms with a different layout but containing similar information are also acceptable.)


	Clause
	Measurement /
testing
	Testing / measuring equipment / material used
	Range used
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TRF No. <TRF Nummer (IECEE Vorlage)>

_1540296362.unknown

_1540298182.unknown

_1540298367.unknown

_1540314751.unknown

_1540315539.unknown

_1540298326.unknown

_1540298173.unknown

_1540295470.unknown

_1540295952.unknown

_1540293154.unknown

