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TEST REPORT
IEC 62040-3

Uninterruptible power systems -- Modular UPS
Part 3: Method of specifying the performance and test requirements

Report Number. .......c.cooviiviini: ENS2407180144P00101R

Date of isSU€.....ccvvviiiiiiiied 2024-07-18

Total number of pages.................. 71 pages

Name of Testing Laboratory EMTEK (SHENZHEN) CO., LTD.

preparing the Report .....................  Bldg 69, Majialong Industry Zone, Nanshan District, Shenzhen,
Guangdong, China

Applicant’s name............................ NETCON ENTERPRISE PVT LTD

Address.......c..cceecceveiveeeineeneeee. . Industrial Estate, Kathirvedu, Puzhal, Chennai Tamil Nandu, India-
600066.

Test specification:

Standard...............cccoeeeeeievineeenns. . IEC 62040-3:2011;
EN 62040-3:2011

Test procedure ...............ceeeeneeen...s. . CB Scheme

Non-standard test method .............  N/A

Test Report Form No. ............coce.es . IEC62040_3C

Test Report Form(s) Originator .....  Eurofins Electrosuisse Product Testing AG

Master TRF .........cc.ocecevevivevenneen.t - Dated 2018-08-09

Copyright © 2018 IEC System of Conformity Assessment Schemes for Electrotechnical Equipment

and Components (IECEE System). All rights reserved.

This publication may be reproduced in w hole or in part for non-commercial purposes as long as the IECEE is acknow ledged as
copyright ow nerand source of the material. IECEE takes no responsibility for and w illnot 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 remowved.

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 |ECEE 02.

General disclaimer:

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 CB Testing
Laboratory. The authenticity of this Test Report and its contents can be verified by contacting the NCB,

responsible for this Test Report.
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Test item description......................0
Trade Mark......ccoocoiieeiiniiiiid

Manufacturer ........cocovviiviiiiinnnennd

Model/Type reference.....................

RatingsS ..ocvovviiiieee e

Uninterruptible Power System -- Modular UPS

WYNETC2N

Same as applicant

NTRM100/50X, NTRM200/50X, NTRM300/50X, NTRM400/50X,
NTRM500/50X, NTRM80/40X, NTRM160/40X, NTRM240/40X,
Module: NTPM50X, NTPM40X

See copy of marking plate

Responsible Testing Laboratory (as applicable), testing procedure and testing location(s):

X

Testing Laboratory:

EMTEK (SHENZHEN) CO., LTD.

Testing location/ address.........c.ccceveeeenneen. :

Bldg 69, Majialong Industry Zone, Nanshan District,
Shenzhen, Guangdor‘l\gy China
R

Tested by (name, function, signature)....... ‘| Alan zhang 1 ‘A ﬁ/ Z
oyl & A
ngineer = -
Approved by (name, function, signature)...: | william Guo /- \‘/‘ 's 6 )
ok * M ,
Manager » Wl
SRR RN

[0 |[Testing procedure: CTF Stage 1:

Testing location/ address.............cccoeeevneee. :

Tested by (hame, function, signature)....... :

Approved by (name, function, signature)...:

O

Testing procedure: CTF Stage 2:

Testing location/ address............cccevveeeneeen. :

Tested by (hame + signature)..................... ;

Witnessed by (name, function, signature)..:

Approved by (name, function, signature)...:

[0 |[Testing procedure: CTF Stage 3:

[0 |Testing procedure: CTF Stage 4:

Testing location/ address............ccccceeeeneen. :

Tested by (name, function, signature)....... :

Witnessed by (name, function, signature)..:

Approved by (name, function, signature)...:

Supervised by (nhame, function, signature) :
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List of Attachments (including atotal number of pagesin each attachment):
Attachment No. 1: 2 pages of photograph.

Summary of testing:

Tests performed (hame of test and test clause): |Testing location:

The submitted samples were found to comply with EMTEK (SHENZHEN) CO., LTD.

the requirements of: Bldg 69, Majialong Industry Zone, Nanshan District,
IEC 62040-3:2011; EN 62040-3:2011 Shenzhen, Guangdong, China

Unless otherwise all tests were performed on model:
NTRM300/50X to represent other models.

Summary of compliance with National Differences (List of countries addressed):

N/A

X The product fulfils the requirements of IEC 62040-3:2011
X The product fulfils the requirements of EN 62040-3:2011
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Copy of marking plate:

The artwork below may be only a draft.

YMNETCZN INTRM100/50X

A NETCZN [NTRM200/50X

UPS 100KVA 30+N+PE UPS 200KVA 3@+N+PE
RETE 1 - MAINS1 - NETZ 1 BN ﬂf"fr; MAINS - NETZ 1 3B+N :
L (Vi) IBA00415 Sigy T ar
fin (A rry - - » :
Frequenza-Frequency-Frequenz 50-80MHz e e ——
RETE 2- MAING 2 - NETZ 2 I
RETE Z- MAING 2 - NETZ 2 N Uin (Wae) IROEO0A 18
lir ) 152" Fraquanaa-Frequancy-F i ssng 50-80HE
F sty Lnsiz 8- F res iy -F requiena 50 - BOHz
USCITA - DUTPUT - AUSGANG  3@+N
USCITA - DUTPUT - ALUSGANG  30+N Uoen [Wac) A0 15
Ligut {Viac) IE0MDE1S laut {&) anar
ot A} 152° Frequenza-F requency-Frequenz 50 -G0Hz
Frexqusenza-F requency-F requena &0 B0Hz Palenza - Power raling - Leistung .E_I]'I:IF:B';E:; BORN
Posenza - Power rating - Leishung  100KVADOKW C-380V)
(380 low 10 KA
I 10 BLA, BATTERLA - BATTERY - BATTERIE
ke (uhde) - Jal)
BATTERIA - BATTERY - BATTERIE s () 400
Lidic [vdc) - 240
[ N* Serie - Seral
e (&) 200 i gy
N* Sene - Serial S g A B
Humbaer -
Sariennumber Mada in
Ce i 350 Kg
Y ear of construction 2018
Made in
CE bz 210 Kg
L |
—-—
"
—_—
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Y NETCZN | NTRM300/50X

AYNETCZN [NTRM400/50X
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UPS 300KVA 3@+N+PE
RETE 1 - MAINET - NETZ 1 Ad=N UPS 400KVA 3@+N+PE
Llini {Viac) SB0vaD015
ti [A) daz RETE 1 - MAINS1 - NETZ 1 30+N
Freguenza-Frequency Freguenz 50-60Hz Uin (Vac) 380/400/415
lin (A 57¢*
RETE 2- MAIMS 2 - NETZ 2 JBaM Fraquenza-Frequency Frequent 50.50Hz
":,;"I'i";‘c' .m"'ﬁ, Q0A1S RETE 2 - MAINS 2 - NETZ 2 30N
Freguenza-Frequency F reguenz 50 - G0z Uin (Vag 38014001415
lin (A) 606°
USCITA - QUTPUT - AUSGAMNG BN Frequenza-Frequency-Frequenz 50-60Hz
Uout () A0 1 % USCITA - OUTPUT - AUSGANG 30+N
baud (A} AR5 Uout (Vac) 380/400/415
Freguenza-Frequency F reguens 50 - Bz lout (&) 606*
Paolenza - Power rating - Lesbung  300KWVAR TOKW Frequenza-Frequency-Frequenz 50-60Hz
(@80 400KVA/3B0KN
Potenza - Power rating - Leistung
low 10 KA (-:@380V)
lew 13kA
BATTERIA - BATTERY - BATTERIE BATTERIA. BATTERY - BATTERIE
ﬁ-m” +i- 240 Udc (Vac) +/-240
() B0 Ide (A r a0
" S T
Berannumbgr ot
Seriennumber
Year of construction X8 ~
Year of construction 2016
Made in
490 K Made in
C E China g c € o 900 Kg
. 5 E
[ —
—
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-
YNETCZN | NTRM500/50X
UPS 500KVA 3@+N+PE
e —
RETE 1 - MAINS1 - NETZ 1 aP+N
Uin (Vac) JB80/400/415 >
in (A) 720° AYNETCZN [NTRM080/40X
Frequenza-Frequency-Frequenz 50-80Hz
RETE 2- MAINS 2 - NETZ 2 IB+N UPS 80kVA 30+N+PE
:L:;"[ L‘;’“J ?g‘g{‘w” 5 RETE 1- MAINS 1-NETZ 1 304N
40041
Frequenza-Frequency-Frequenz 50-80Hz }::}gac) 1318g 00415
e | e | [ialdaa Frequenza - Frequency - Frequenz  50-60Hz
Uoul (Vac) JB0/400/415 RETE2-MAINS 2-NETZ 2 3o+N
lout (A) 780" Uin (Vac) 380/400/415
Frequenza-Frequency-Frequenz 50-60Hz lf-:rr‘e(:tzenza - Frequency - Frequenz 1gg‘—GOHz
Potenza - Power rating - Leistung  S00KVAMS0KW
(":@380V) USCITA-OUTPUT-AUSGANG  3o+N
Uout (Vac) 380/400/415
lew 10 KA lout (A) 122*

. i Frequenza - Frequency - Frequenz  50-60Hz
mﬁ;:ﬁ BATTERY - BATTERIE +1-240 Potenza - Power rating - Leistung  80kVA/80kW
Ide (A) 1000 SN

N* Serie - Serial e —
Number - BATTERIA -BATTERY - BATTERIE
Seriennumber Udc (Vdc) +/-240
Year of construction 2018 s ) 160
N’ Serie - Serial
wase i s
China 900 Kg -
Year of construction 2016
Made in
T ( 210 kg
(—
| —
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WNETC2N |NTRM240/40X

= 30+N+
YNETCZN |[NTRM160/40X UPS 240KVA ID+N+PE
RETE 1-MAINS 1-NETZ 1 3o+N
UPS 160kVA 32+N+PE Uin (Vac) 380/400/415
lin (A) 346*
RETE 1-MAINS 1-NETZ 1 3o+N - e
Uin (Vac) 380400415 Frequenza - Frequency-Frequenz 50-60Hz
lin(A) 230" RETE2-MAINS 2-NETZ 2 30+N
Frequenza - Frequency - Frequenz  50-60Hz Uin (Vac) 3807400415
lin (A) 364*
- -N 3o+N
SE‘T(\E,SC) AR S-nuita 380/400/415 Frequenza - Frequency - Frequenz  50~-60Hz
lin(A) 242
Frequenza - Frequency - Frequenz  50~60Hz USCITA-OUTPUT -AUSGANG  3e*N
Uout (Vac) 380/400/415
USCITA-OUTPUT -AUSGANG 3e+N lout (A) 364*
Uout (Vac) 380/400/415 Frequenza - Frequency - Frequenz  50-60Hz
lout (A) 242" Potenza - Power rating - Leistung ~ 240kVA240kW
Frequenza - Frequency - Frequenz  50-60Hz (*@380V)
Potenza - Power rating - Leistung 160kVA/160kW
(*@380V) lew 10kA
low 10kA BATTERIA -BATTERY - BATTERIE
Udc (Vdc) +/- 240
BATTERIA -BATTERY - BATTERIE
Udc (Vdc) +/-240 Idc (A) 480
ldc (A) 320 N’ Serie - Serial
N’ Serie - Serial Number -
Number - Seriennumber
Seriennumber Year of construction 2016
Year of construction 2016
Made in
Macein ce 490 K
c € China & 350 kg China g
m— ==

Manufacturer: NETCON ENTERPRISE
PVT LTD.

Address: Industrial Estate, Kathirvedu,
Puzhal, Chennai Tamil Nandu, India-
600066.

Importer: XXXXxXx

Address: XXXXXX

Warning label on outer enclosures
WARNING

CHARGED CAPACITORS
DISCHARGE TIME 5 MINUTES AFTER DISCONNECTION OF UPS AND BATTERY

CAUTION

OPERATION INSTRUCTION

HIGH LEAKAGE CURRENT, EARTH CONNECTION ESSENTIAL BEFORE CONNECTING UPS.
DO NOT REMOVE COVERS. THIS SYSTEM IS TO BE SERVICED BY QUALIFIED

SERVICE PERSONNEL ONLY.
HAZARDOUS LIVE PARTS INSIDE THIS UPS ARE ENERGIZED FROM THE BATTERY SUPPLY EVEN WHEN THE AC

INPUT POWER IS DISCONNECTED.
SEE USER MANUAL FOR INSTALLATION,
OPERATING AND MAINTENANC E INSTRUCTION

DANGER

RISK OF ELECTRIC SHOCK.

FNENRERARABRSROBMAE i FRHMITHLURSIRETUREME Mik:Http://www.emtek.com.cn #B#§:cs.rep@emtek.com.cn
EMTEK (Shenzhen) Co., Ltd. Add: Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Http://www.emtek.com.cn E-mail: cs.rep@emtek.com.cn

Report No.: ENS2407180144P00101R Ver.1.0

TRF No.: IEC62040_3C Page 8 of 71



EMTEK ()

Access to the World

DO NOT TOUCH UNINSULATED BATTERY TERMINAL.
TEST BEFORE TOUCHING.
DISCONNECTION OF THE EXTERNAL AC & DC SWITCHES IS REQUIRED FOR COMPLETE LOAD POWER OFF OR MAINTENANCE.

OPERATION INSTRUCTION

BATTERY VOLTAGE&CONNECTION MUST COMPLY WITH UPS SPECIFICATION.
MANUAL BATTERY DISCHARGE RECOMMENDED FOR EVERY 3 MONTHS
CONTINUOUS OPERATION WITHOUT ANY BATTERY DISCHARGE.

WARRANTY VOID IF SERIAL NO.PLATE |S DAMAGED.

WARNING: BACKFEED PROTECTION

This sy stem has a control signal av ailable for use with an automatic device, externally located, to protect against
backfeeding v oltage through the mains Static By pass circuit.If this protection is not used with the switchgear that is used to
isolate the by pass circuit, a label must be added to the switchgear to advise service personnel that the circuit is connected to

a UPS system.

RS MRERARRSROBBAT ik REAFNTEURIRAETWREME Mik:Http://www.emtek.com.cn BB cs.rep@emtek.com.cn
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Test item particulars...................ceeeeeveeveeenenn.s. Uninterruptible Power System -- Modular UPS
Classification of installation and use.....................  Class | and indoor used.
Supply Connection...............c.occeveivvieenveieennnnn... Permanent connection

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 e :

Date of receipt of testitem .........ccoovviiiiiiiinnnnn. : N/A
Date (s) of performance of tests .........cccoccevveieennnnn. : N/A

General remarks:

"(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 [1 comma/ X point is used as the decimal separator.

Manufacturer’s Declaration per sub-clause 4.2.5 of IECEE 02:

The application for obtaining a CB Test Certificate [ Yes

includes more than one factory location and a X Not applicable
declaration from the Manufacturer stating that the
sample(s) submitted for evaluation is (are)
representative of the products from each factory has
been provided..........ccocoiiiiiiii :

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

Name and address of factory (ies).......ccceevvneennnnn. . Same as applicant

td. Add: Building 69, Majialong Industry Zone, Nanshan District, Sher gdong, China Httg www.emtek.com.cn E-mail: cs.rep@emtek.com.cn
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General product information and other remarks:

This report is amended from previous report ENS2111100050S00101R, issued by EMTEK (SHENZHEN)
CO., LTD on November 30, 2021, due to below amendments:

- Updated the Applicant, Manufacturer, Factory name to NETCON ENTERPRISE PVT LTD

- Updated the Applicant, Manufacturer, Factory address to No: Industrial Estate, Kathirvedu, Puzhal,
Chennai Tamil Nandu, India- 600066.

- Updated the model to NTRM100/50X, NTRMZ200/50X, NTRM300/50X, NTRM500/50X, NTPM50X
- Updated Trade Mark

- Updated the product Owveniew of picture.

The original model and new model have the similar constructions, circuit diagram and PCB layout except
model name

No any tests need be considered. 1. The equipment is an on-line type of uninterruptible power supply for
general use with information technology equipment.

2. The UPS is designed as primary, therefore, clearances, creepage distances and distances through
insulation from input, output, battery, control circuits to the RS232 of the PC interface are dimensioned for
reinforced insulation and suitable distance through insulation. The test samples are pre-production without
any serial number.

3. Model difference description:

All models are designed with same control logic, constructions, PCB Layout except for UPS module, model
name and ratings.

4. This series of UPS generally uses the same circuit diagrams, therefore, input tests were conducted on all
model with different Input/output ratings. Unless otherwise specified, other tests are conducted on model
NTRM300/50X, considered the worst condition.

RENFERRBSROBMRAE it RERNTRHLURSRETURE6 Mik:Http://www.emtek.com.cn #B#E:cs.rep@emtek.com.cn
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IEC 62040-3
Clause Requirement + Test Result - Remark Verdict
5 ELECTRICAL SERVICE CONDITIONS AND PERFORMANCE -
5.1 General
5.1.1 UPS configuration
- quantity of UPS units and their topology Max 6 units for parallel setup,
redundancy configuration,
Online double conwersion
UPS
- redundancy configuration as applicable Redundancy configuration is P
available for parallel setup.
- any mayor UPS switch Input switch, bypass switch, P
maintenance switch and
output switch and battery
switch are optional parts.
- operator access or restricted access classification | See appended safety report. P
in accordance with IEC 62040-1
51.2 Markings and Instructions
Marked and supplied with adequate instruction for All required markings are
the installation and operation of the UPS and its affixed on labels located on
controls and indications, or the enclosure of UPS.
Markings and instructions in accordance with sub- | See appended safety report. P
clause 4.7 of IEC 62040-1
5.1.3 Safety complies with the safety requirements of See appended safety report. P
UPS prescribed in [EC 62040-1
5.1.4 Electromagnetic compatibility complies with the Emission and immunity P
requirements of IEC 62040-2 comply with IEC 62040-2 C3,
see separate report
5.2 UPS input specification P
5.2.1 Conditions for normal mode operation P
a) rated woltage 380/400/415Vac P
b) r.m.s. wltage variation 176Vac to 276Vac at 100% P
load
c) rated frequency 50Hz/60Hz
d) frequency variation 40-70Hz
e) for three phases input, wltage unbalance with an | (see appended table)
unbalance ratio of 5%
f) total harmonics distortion (THD) of wltage, THDu<1% from linear load; P
according to IEC 61000-2-2 THDu<5% from non-linear
load
g) transient woltage; within the electromagnetic See separate EMC report P
immunity lewvels prescribed in IEC 62040-2
5.2.2 Characteristics to be declared by the manufacturer
a) number of phases 3 phases

RNEMRERARRSRGBERAE
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IEC 62040-3
Clause Requirement + Test Result - Remark Verdict
b) neutral requirements With neutral
d) power factor at rated current 0.99pF at 100% load
e) inrush current characteristics <120% of rated current for <1
cycles.
f) maximum continuous current at the worst-case 558A P
condition
g) overload current 558A
h) total harmonic distortion (THD) of current THDi <3% with full linear load,
THDI < 5% with full non-linear
load)
i) minimum short current power capacity; N/A
in compliance with:
- [EC 61000-3-2 (UPS <16A)
- IEC 61000-3-12 (16A < UPS <75A)
- [EC 61000-3-4 (UPS > 75A)
j) earth leakage current characteristics See separate safety report.
k) a.c. power distribution system compatibility TN, TN-S, TN-C, TN-C-S, TT
TN, TT or IT): (Three-phase, four-wire + PE).
5.2.3 Characteristics and conditions to be identified by the purchaser
a) pre-existing harmonic wltage distortion when of | Provided
75% of IEC 61000-2-2 compatibility level at the
intended point of coupling of the UPS
b) requirements for compatibility with the Input switch, input fuse, P
characteristics of protective devices of the UPS bypass switch, bypass fuse,
input supply maintenance switch and
output switch and battery
switch are optional parts.
c¢) requirements for all-pole isolation
d) stand-by generator characteristics Compatible with generator of P
rating typically >1.5x
UPS KVA.
5.3 UPS output specification P
5.3.1 Conditions for the UPS to supply a load P
- the input conditions of 5.2.1 being satisfied, or P
- the energy storage system being available P
5.3.2 Characteristics to be declared by the manufacturer P
a) performance classification in accordance with P
5.3.4
b) rated wltage and steady state variation AC380/400/415V, +1%
c) rated frequency and free running variation Synchronization status,
tracking bypass input (normal
mode), 50Hz / 60Hz % 0.05%
(stored energy mode)
d) maximum frequency range 40Hz-70Hz P

RNEMRERARRSRGBERAE
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IEC 62040-3
Clause Requirement + Test Result - Remark Verdict
e) rate of change of frequency when synchronizing | +5Hz P
f) number of phases available 3 phases P
g) neutral availability With neutral P
h) a.c. power distribution system compatibility: TN, TN-S, TN-C, TN-C-S, TT P
(Three-phase, four-wire + PE).
i) total harmonic distortion (THD) of wltage P
(at linear and non-linear load as specified in annex E):
- in normal mode THDu < 1% with linear load, P
THDu < 5.5% with non-linear
load
- in stored energy mode THDu < 1% with linear load, P
THDu < 5.5% with non-linear
load
j) output woltage transient deviation Vrms L-L or L-N <5% transient P
owvershoot, 20ms recovery
time
k) rated active and apparent output power and rated [ 380/400/415Vac, 409.1A; P
current 300kVA/270kwW
[) overload capability 100-110% load 60 minutes, P
110-125% load 10 minute,
125-150% load 1 minute,
>150% load 200ms
m) current limit identification 409.1A
n) fault clearing capability Through upstream breaker or
fusing for BYPASS.
Through fusing and breaker
for Rectifier.
0) rated load power factor 1.0
p) permissible displacement power factor range of |0.8 lagging to 0.9 leading with
the load (cos. @) de-rating.
g) wltage unbalance and phase angle displacement | < 3%, <1 deg
e) UPS efficiency at 25%, 50%, 75% and 100% Max 95.0% @50% load
reference test load
5.3.3 Characteristics and conditions to be identified by the purchaser
a) loads generating harmonic currents Provided
(max. levels permitted in IEC 61000-3-2, /-12/ -4)
b) asymmetric loads requiring circulation of a d.c. Provided P
current
¢) independent earth of the neutral required Provided P
d) load distribution facilities Provided P
e) requirements of all-pole isolation Provided P
f) requirements for coordination with characteristics | Provided P
of protective devices
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g) future extension/expansion requirements Provided
h) stand-by generator characteristics Compatible with generator of P
rating typically >1,5x
UPS KVA.
i) functional availability and degree of redundancy Provided P
j) output overvltage protection Provided P
5.3.4 Performance classification P
UPS complying with this standard in accordance P
with the coding: AAA BB CCC
AAA = Input dependency characteristic VFI P
BB = Voltage waweform characteristic SS P
CCC = Dynamic output performance 111 P
5.4 Stored energy specification P
5.4.1 General See technical specification P
54.2 Battery P
5.4.2.1 Requirements for all batteries See separate safety report. P
5.4.2.2 Characteristic to be declared by the manufacturer P
a) life 5 or 10 years(depends) P
b) quantity of blocks or cells and of paralleled strings |40 blocks, 240 cells per P
battery string.
c) nominal woltage of total battery +240V P
d) battery technology Lead-acid P
e) nominal capacity of total battery Depend on battery size. N/A
f) stored energy time Depend on battery size. N/A
g) restored energy time Depend on battery size. N/A
h) ambient reference temperature Battery (installed separately): - P
15 to +50°C without reducing
battery life.
i) earth condition of d.c. link/isolation P
j) r.m.s. ripple current during normal mode Not limited N/A
k) nominal discharge current during stored energy N/A
mode
) d.c. fault current rating N/A
m) cable wltage drop recommendation <1% of nominal DC woltage at P
rated battery current.
n) protection requirements DC input breaker or fuse. P
0) charging regime N/A
p) charging wltage and tolerance band P
g) end of discharge woltage 1.60V/cell-1.75V/cell P
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r) charging current limit or range (0.05-0.15) Capacityd
5.4.2.3 Characteristics and conditions to be identified by the purchaser
5.5 UPS switch specification REC input switch, bypass
input switch, maintenance
switch and output switch and
battery switch are optional
parts.
5.6 Communication circuits P
6 UPS tests =
6.1 Summary P
6.1.1 Venue, instrumentation and load P
6.1.1.1 Test venue P
A UPS shall generally be tested at the P
manufacturer's premises and in accordance with
Table 3
6.1.1.2 Test instrumentation P
6.1.1.3 Test load
Test load are performed as prescribed in the
relevant test clause, with
- reference linear load
- reference non-linear load
6.1.2 Routine test Decided by manufacture and
purchaser
6.1.3 Site test N/A
6.1.4 Witness test Decided by manufacture and P
purchaser
6.1.5 Type test P
6.1.6 Schedule of tests N/A
Tests shall be performed in accordance with Table 3 N/A
6.2 Routine test procedure P
6.2.2 Electrical P
6.2.2.1 Insulation and dielectric See separate safety report. P
6.2.2.2 Cable and interconnection check P
All a.c. and d.c. supply terminals are connected to P
the a.c. input supply, to the stored energy source
and to the load
Any communication circuit is connected as required P
6.2.2.3 Light load and functional test
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a) all control switches and other means to activate P
UPS operation

b) protective devices

c¢) auxiliary devices, such as contactors, fans,
outlets, annunciators and communication devices

d) supenisory, monitoring and remote signalling P
devices
e) auto transfer to stored energy mode and back to P

normal mode by failing and subsequently restoring
the a.c. input wltage

f) auto transfer to bypass or isolation of the inverter P
from a common a.c. output bus and back to normal
mode by failing and subsequently restoring the
inverter a.c. output woltage

g) manual transfer to bypass or isolation of the P
inverter from a common a.c. output bus and back to
normal mode by operating appropriate switches
and/or controls

6.2.2.4 No load

6.2.2.5 Full load

6.2.2.6 Synchronisation

6.2.2.7 AC input failure

6.2.2.8 AC input return (see appended table)

6.2.2.9 Transfer to bypass

6.3 Site test procedure N/A
Site test shall preferably occur under conditions N/A

representing those of actual senice and shall use
the load available on site.

The load shall not exceed the rated continuous load N/A

of the complete UPS as configured on side, or

Test performed with reference testload as defined N/A

in 3.3.5
6.4 Type test procedure (electrical) P
6.4.1 Input — a.c. supply compatibility (see appended table) P
6.4.1.1 Steady-state input wltage tolerance (see appended table) P
6.4.1.2 Input frequency tolerance (see appended table) P
6.4.1.3 Inrush current (see appended table) P
6.4.1.4 Harmonic distortion of input current (see appended table) P
6.4.1.5 Power factor (see appended table) P
6.4.1.6 Efficiency (see appended table) P
6.4.1.7 Backfeed protection See separate report. P
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6.4.1.8 Residual earth current See separate report.
6.4.1.9 Stand-by generator compatibility test
6.4.1.10 Electromagnetic compatibility See separate report.
6.4.2 Output-Linear load (see appended table)
6.4.2.1 Normal mode- No load (see appended table)
6.4.2.2 Normal mode — Full load (see appended table)
6.4.2.3 Stored energy mode — No load (see appended table)
6.4.2.4 Stored energy mode — Full load (see appended table)
6.4.2.5 3-phase unbalance (see appended table)
6.4.2.6 DC component
6.4.2.7 Load sharing test Provided
6.4.2.8 Output ovenwltage test (see appended table)
6.4.2.9 Periodic output woltage variation test (see appended table)

6.4.2.10 Owerload and fault clearing capability

v|9(9|v©|9|(V|TW|OV|OV|(TV|TV|0V|(TV|TV|O|TV|TV|OV|O0(TV|TV|OV|(TVT|TV|TV|TV(T|T

6.4.2.10.1 |Owverload — Normal mode (see appended table)
6.4.2.10.2 |Owerload — Stored energy mode (see appended table)
6.4.2.10.3 | Fault clearing capability — Normal mode (see appended table)
6.4.2.10.4 | Fault clearing capability — Stored energy mode (see appended table)
6.4.2.11 Dynamic performance
6.4.2.11.1 | Normal to stored energy mode (see appended table)
6.4.2.11.2 | Stored energy to normal mode (see appended table)
6.4.2.11.3 | Normal to bypass mode - Overload (see appended table)
6.4.2.11.4 | Step load — Normal mode (see appended table)
6.4.2.11.5 |Step load — Stored energy mode (see appended table)
6.4.2.11.6 | Test method — linear load (see appended table)
6.4.2.12 Simulation of parallel redundant UPS fault (see appended table)
6.4.3 Output — Non-linear load
Tests performed with non-linear load as defined in | (see appended table)
annex E
6.4.3.1 Normal mode — Full load (see appended table) P
6.4.3.2 Stored energy mode — Full load (see appended table) P
6.4.3.3 Dynamic performance P
6.4.3.3.1 Normal to stored energy mode (see appended table) P
6.4.3.3.2 Stored energy to normal mode (see appended table) P
6.4.3.3.3 Load step — Normal mode P
a) UPS < 4.0 kVA rating (see appended table) N/A

RNENRERARBRSROBRAE it EZHAFNHTEUR IR LT IWR69H ht:Http://www.emtek.com.cn Bf#E:cs.rep@emtek.com.cn

EMTEK (Shenzhen) Co., Ltd. Add: Building 69, Majialong Industry Zone, Nanshan District, Shenzhen, Guangdong, China Http://www.emtek.com.cn E-mail: cs.rep@emtek.com.cn

TRF No.: IEC62040_3C Page 18 of 71 Report No.: ENS2407180144P00101R Ver.1.0



EMTEK®)

ess to the World

IEC 62040-3

Clause

Requirement + Test

Result - Remark Verdict

b) UPS > 4.0kVA rating

(see appended table)

6.4.3.3.4

Load step —stored energy mode

(see appended table)

6.4.4

Stored and restored energy

6.4.4.1

Stored energy time

N/A

6.4.4.2

Restored energy time (to 90% capacity)

N/A

6.4.4.3

Battery ripple current measurement

N/A

6.4.4.4

Restart test

6.5

Type test procedure (environment)

6.5.1

Environment and transportation test methods

6.5.2

Transportation

6.5.2.1

Shock test

N/A

a) initial measurement

N/A

b) mode of operation

N/A

c) Tests

N/A

d) final requirements

N/A

e) final measurements

N/A

6.5.2.2

Free fall test

(see appended table)

a) initial measurement

b) mode of operation

c) test

d) measurements during testing

e) final requirements

f) final measurements

6.5.3

Storage

(see appended table)

a) initial measurement

b) mode of operation

C) tests

d) measurements during test

e) Final requirements

f) Final measurements

6.5.4

Operation

(see appended table)

a) initial measurement

b) mode of operation

c) test

d) measurements during testing

e) final measurements

(||| OV|(TV|TV|V|(TV|TV|OV|TV|(TV|TV|OV|(TVT|TV|OV|T|T
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f) final requirements
6.5.5 Acoustic noise
Measured when UPS operates at rated steady-state linear load under the following
conditions:
- normal mode (see appended table) P
- stored energy mode (see appended table) P
6.6 UPS functional unit tests (where not tested as a complete UPS) N/A
6.6.1 UPS rectifier test N/A
6.6.2 UPS inverter tests N/A
6.6.3 UPS switch tests N/A
6.6.4 Stored energy / battery tests N/A
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6.4.1.1 TABLE: Steady-state input voltage tolerance P

Description of test conditions / test construction:

1. The steady-state input wltage tolerance test (see 6.4.1.1) shall be repeated with the input frequency
adjusted to the limits specified by the manufacturer in conjunction with the input woltage variations

2. The r.m.s. wltage variation is 176Vac to 275Vac at 100% load.

Measured graph:
1. Measured minimum input wltage at 50Hz with 100% load: 176.65V/176.63V/176.75V

Normal Mode Sealre W Line Til T Integ: Reset YOKOGAWA 4
caling ine Filterm me - o=l PLL :[@ 49.978 H;
AVG = Freq Filterm — i
PREE GF:3
Element1_Flement? _FElement3_=A(3P4W) Flementd_Flement5_Element6_=B(3P4W) a] 3 ACPAW)
Voltage [A 300V A 200y A 300V H LA A N
Current  |A v A v A 1v m! m! U 300V AT
uras [v 1| 1s.65 || 1me.63 || 17675 || 17582 || 22000 [ 219.97 || 219.99 || 220.02 1 E  1y@Em)
Ims [A ][ o.5678k|| 0.5501k][ 0.5591k|| 0.5683K[| 412.47 |[ at1.73 || 411.63 [ 411.94 EJ Sync Sre:ud
P 1[ s6.97k|| or.oek|| se.2m|| 2gz.27][ s0.7akl[ 90.57|| s0.5ok|| 271.91K y U2 300V
s [val| oreek|| or.7ek| 9903 zoa.ao[ g0 va][ o0snd| so.sek| 271 91K ) 1DE {1y
0 [varl | 1eok|| 12zl 12| sesk][ -0k -osa| -0.etk|| 170K 4 Sync Sre:(ug
A [ 1| 09928 0.9922 0.9923 0.9924 1.0000 1.0000 1.0000 1.0000
5 U3 300V o)
e [* 1] w87 erar| er10 7.05 0035 D034 00.39 0.36 13E  1VEm|
U [Hz 1| 49.979 |[ 49.978 [ 49.977 49.978 || 49.978 || 49.978 6 Sync Sre:(]
I [Hz 1| 49.979 |[ 29.974 |[ 49,989 49.978 || 49.976 || 49.978  SB3PAW)
7
Uthd [¥ 1] 7o ][ Toss | 6.965 0.815 [ 0807 o.793 "Ji E53323
Ithd [¥ 1| 6800 | 7008 || 7.138 0781 || 0763 0.75 E] Sync Sre:(ld]
Pthd [¥ 1| 0.203] oza4| 0.235 0.006 || 0.006 | 0.006 a
Ut [% 1| 2.037 [ 2053 1.967 0621 || o620 0.623 l“'g 553333
Itht [¥ 1 1.939 1.976 2.023 0.527 0.530 0.532 @ Syne Sre:[i4]
vtit [ 1[ 7250 || 79321 | 15.740 24.063 || 23.944 || 24.098
. U6 300V A
1tit [ 1| e5.702 ][ 67.107 || 69.108 20.067 || 20.282 || 20.307 1 16 E500n\Am
wi ¥ 1] 39| 3| 3919 0.3 || 0341 0.331 o|LSwme Sreua)
hef [¥ 1 3.429) 35719 3.597 0338 || 0.3 | 0.320
4]

2. Measured maximum input woltage at 50Hz with 100% load: 276.38V/276.55V/276.49V.

Normal Mode EIII]ZP[E\]] Scalne @ Line Filterm T Integ: Reset YOKOGAWNA, 4
[T caling ine Filteri ime  ----—- e T 49.977 K
MEZEHEEE  AJG = FreqFilters :

IPAGE GF 3

Element1_Element2_Element3_=A(3PAW). Elementd_Element5_Elementt_=B(3P4N)
Yoltage |A 300V A 300V A& 300V } A 300V A 300V A 300V
Current @V A 500mY & 500mY A 500mY A 500mY A 500mY
Urns [V 1| 276.38 || 276.55 || 276.49 | 275.13 || 219.86 || 219.76 |[ 219.68 || 219.76
s [& 1| 348.75 || 347.58 || 346.63 || 347.65 || 411.93 [| 411.21 || 411.00 | 411.38
P w1 95.31k|| 95.02k|| 95.96k|| 286.29k|[ 90.56k|| 90.36k|| 90.28kjl 271.21k|
[va 1 95 .56k| 95.22k 96.16k|| 286.94k|| 90.57k|| 90.37k 90.29K) 271.22K

1
2]
3
S £
o [var)| -6.8% -6.48k][ 6.23| -19.28K] 0.0k 060kl -0.67] -1.87 4 Syne Sre:fud]
A [ 1| 0.9974 0.9979 0.9979 0.9977 1.0000 1.0000 1.0000 1.0000 5
6
7
8]
B
o

o [ 1| vatz| o3z || o | 3.8 | ooss|| boss|[ voaz| 0.9 l“'g Esgg%

fU [Hz 1| 19.977 [| 49.979 || 49.977 49.977 || 49.978 || 49.978 Syne Sre:i]
fl [Hz 1| 49.976 || 49.978 || 49.976 49.978 || 49.978 || 49.978 _ SB(3P4W)
Uthd [§ 1| 1.321 1.0 1.228 0.924 | 0.910 [ 0.910 l‘Ji EEBBEE
Ithd [¥ 1] 5.039 (| 4.080 || 4.57 0.878 )| 0.859 (| 0.855 Sync Sre:[ud]
Pthd [¥ 1| 0.024 ] o006 | 0.011 0.008 | ©0.007 [ 0.007 U5 Ve
> [AUTO)
Uthf [¥ 1| 0.472 0.469 0.483 0.674 0.668 0.679 15 E500mY@m)
Ithf [¥ 1| 1.366 || 1.408 |[ 1.472 0.570 || 0.569 || 0.570 Sync Sre:ua]
Utif [ ]| 18.628 |[ 18.850 || 19.099 25.992 || 25.680 || 26.173
i U6 300V
Itif [ 1] 46.686 || 47.952 |[ 49.046 21.640 | 21.618 || 21.605 n 16 E500nY@Em
hef [¥ 1| 0635 ] 0503 ) 0.59 0.403 | 0392 0.391 o Sync Sre:(ua]
hef [§ 1| 2.34 1.841 2.000 0.387 0.373 0.373
&

3. Measured minimum input wltage at 60Hz with 100% load: 176.75V/176.83V/176.76V.
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Normal Mode EIJII]ZP[EB]U Sealne @ Lie Fiterm i Integ: Reset. YOKOGAWA 4
I calng ® ine Hilter! me  ----= Il -
i UL 0 59.978 iz
PAGE] CF:3

_ SA(IPAW)

U1 300V [@Emo|
11 E 1V
Sync Sre:ud]

Element1_Element2_Element3_2A(3P4W) FElementd_Element5_Element6_=B(3P4W)
Yoltage |A 300V A 300V A 300¥ I A 300V A 300¥ A 300V
Current  |A v A W a v A 500mY A 500mY A& 500my
Umns [V 1| 176.75 || 176.83 || 176.76 || 175.09 || 220.44 || 220.12 || 22017 || 220.24
Irns [A ]| 0.5634k|| 0.5632k|| 0.5646k|[ 0.5637k|| 412.91 411.93 || 411.93 || 412.2%
PV 1| S7.13k|| 97.25k|| 98.60k|| 292.88k|| 91.02k|| 90.67k|| 90.69K[ 272.38k U2 300vEml
fa 1| 98.aak[ 9s.3tk|| s9.eok|| 296 11k|[ 91 oak][ soem so.sok|| 27239 12 E " 1Y)

1
2
3
s <
o varl| 1ozl 1aaok[ 1aaek]| az.sek|| -o.6m|| -oemd[ -0kl -2.00k 4 Syne Sre(id]
A [ 1] 0.9897 0.9892 0.9894 0.9895 1.0000 1.0000 1.0000 1.0000
A 5
B
7
8]
B
o

g

U3 300V [auro)

1 ez | ez cest| s | 02| poaz| moar| om 13E " 1y@m|
U [z 1| 59.97 || 59.97 || 59.97 59.978 || 59.978 || 59.979 Syne Sr:(ud
fl [Hz1| 59.9%0 || 59.973 || 59.97¢ 59.978 || 59.9¥7 || 59.977 _ ZB3Paw)
- U4 300V
Uthd [ ] 8.406 8.388 8.252 0.872 0.855 0.845 14 ES00mV &g
Mhd ¥ 1] 7897 8017 || 8032 022 || o2 | 0.9 Sync Srei
Pthd [ ] 0.331 0.373 0.357 0.007 0.006 0.006 U5 300vE
[00)
utf [¥ 1] 25 | 2869 2.3 0781 || 0.766 | 0.719 & E500nYiamml
Ithf [§ 1 2.338 2.464 2.335 0.655 0.645 0.659 Sync Sre:[]
utit [ 1[11.616 || 112.348 ][ 108.056 31161 || 30.452 || 31.08
. Us 300V
il 1] 82851 [ s8.113 || s2.915 %.61 || 2.205 || #5.791 |8 esoomvins
i [ ] 4.689 4.685 4.610 0.362 0.351 0.343 W2 Sync Sre:(ua]
hef [¥ 1[ 3.956 | 4.057 | .05 0350 | 037 || 0.329
[]

4. Measured maximum input wltage at 60Hz with 100% load: 275.47V/275.65V/275.65V

Normal Mode IHIPE%I‘?EBJLE% ccalne & Line Fi Ti Intes: Reset YOKOGANA 4
] 5] caling ine Filterm ime - I PLL @ 59.977 H
MEEMEEE  AVG = FreqFiterm o i
[TES GF:3
Element1_Element2_Element3_2A(3P4W), Element4_Element5_Element6_ZB(3P4W) = 3 ACIPAW)
fo [}l Ry D | Ry by Ay e
rern ' m! m ' U1 auov
urns [v 1| 275.47 || 275.65 | 275.65 || z72.97 || 219.96 |[ 219.95 || 219.82 || 219.88 11 ES00mY &l
Ims [4 1| 352.37 || 350.83 |[ 349.87 || 351.02 || #12.05 || 41042 || 41024 [ 411.57 g Syne Sre:l
P 1 95.60k] 95.0m[ 96.00k|| 28667k 90.63K[ 90.45k| 90.30k] 271.484 9 W 300V
a1l os.87k|| 95.30k] 96.2ak][ 287 a5k|| o.6ak][ 90.45K]| 90.40k] 271.294 112 E500mY mro)
IR I EE B B N D 4| Sync Srelud
A [ 1| 0.9972 0.9976 0.99711 0.9973 1.0000 1.0000 1.0000 1.0000
. 432 || o3| oasr| 4zl poas][ poas] ooso | o7 5 B
AL BLLE : : : : : : : 3 ES00mY ol
U [z 1| 59.978 | 59.976 || 59.981 59.977 || 59.978 || 59.977 8 Syne Sre:{]
fl [Hz ]| 59.978 59.976 59.980 59.979 59.978 || 59.976 _ ZB(3P4w)
7
- U4 300VEu
uthd (5 1] 107 ][ ess3] 100 0.969 [ 0.9 ][ 0.9 14 ES00mY o)
ithd ¥ 1| 5088 397 437 0.914 | 0.907 || 0.902 8|  sync Sraiml
Pthd [¥ 1| 0.008 |[ 0.003] 0.002 0.008 | 0.008 ] 0.008 ‘g] —
T
uhf [ 1 0665 |[ o614 | 0.707 0831 | 0.830 || 0.8 5 E500mYam
Ithf [¥ ] 2.130 1.876 2.088 0.708 0.709 0.705 a Syne Sre:id
utit [ 1[ 27.061 |[ 25.514 || 29.007 32.971 || 32.905 |[ 33.077
i Us 300V Fm
it [ 1| 82597 | 16.13 | s2.10 21.594 || 27600 || 27.a27 1 16 E500mVong]
i [ 1] 0481 0389 0.435 0.2 | o0.4a][ o0.408 o Syne Sre:[ia]
hef [8 1] 280 ] 1611 1.8 0.3% || 0.390 || 0.387
=]
6.4.1.2 TABLE: Input frequency tolerance P

Description of test conditions / test construction:

1. Where the UPS output frequency is synchronized with the input frequency (47-63Hz), the range of
synchronization shall be checked.

2. Where the total input frequency range exceeds the stated range of synchronization, the UPS output
normally reverts to free running operation. The free running frequency shall be recorded for
nonsynchronous conditions (47-63Hz).

3. The frequency variation is 47-63Hz.
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Measured graph:
1. Measured minimum input frequency at rated input wltage with 100% load, Output frequency is 50Hz:
46.980Hz/46.977 Hz /46.979 Hz .

Normal Mode EI]IIZPIJ?I?EB]UA% Sealing & Line Fi T Integ: Reset YOKOGAWA ¢
(053 ] calng ®  Line Filterm ime ----- STTITTOPLL - 49,991 H
ODEPEWEE  AG = FreqFiterm !

[PAGE CF:3

Element1_Flement?_Element3_2£A(3P4W) Elementd_Element5_Element6_=B(3P4W)
Yoltage (A 300¥ A 300V A 300V A 300V A 300v A 300V

___ ZA(3P4W)
Current A 500mY A 500mY A 500mY A 500mY A 500mY A 500mY

Ul sgovem
ums [v 1| 22071 || 22081 || 22333 | 22182 | 22004 || 220.05 || 220.10 | 2e0.09 11 E500mY @]
Ims [A 1| 43356 || 435.23 || 434.24 || 434.34 || #1250 || 411.84 || 414.83 || 412.05 g Syne Src:fud
P 1| 956 96.0mk|| 96.92|| 28850k o0.sokl| 90.62k|| s0.6aK|| 272.074 y W 300VE
s [wal| 6okl 9s.10k| 96.98k| 2ss.rak|| go.m|| 90.62k|| 0.6 272 01 19 EB00mY Wm0l
o (varl| -3aoM| -s.amf[ -saa| -tosk][ -o.mekl| -o.sakl| -o.eak|[ -1.714 4 Sync Sre:{ig)

A [ 1] 09934 0.9934 0.9994 0.9394 1.0000 1.0000 1.0000 1.0000
° D201 | Dz.0a | D202 200 | 00.3 |[ D0.33 || D0.39 0.36 5 U3 Soovim
e [ Ip DR - - : : : : : 13 ES00mY o
Ul [Hz 1| 46.980 || 46.977 || 46.979 19.991 || 49.991 || 49.993 6 Syne_Sre:id]
£l [Hz 1| 46.981 || 46.980 || 46.978 49,991 || 49.993 || 49.995  SB(3PAW)
7
— — Ud 300V
Uthd [¥ ] 6.644 6.461 10.534 0.805 0.821 0.804 14 ES00mY [aitg)
Ithd [¥ 1| 6.678 || 6.558 |[ 10551 0755 | 0780 | 0.764 8 Sync Srfid]
Pthd [¥ 1] 0439 omal[ 1.108 0.006 | 0.006 0.006 a [—
i)
vt [ 1] z.om0 || z.oor ][ 3684 0605 | o0.627 | 0619 15 E500nY @
Ithf [¥ 1 2.007 2.015 3.792 0.522 0.532 0.524 10 Syne Src:lig]
vt [ 1] 79.380 || 76.743 |[ 139721 23.732 || 24.208 || 23.918
. U6 300V[@mm
it [ 1] .67 || 76.081 |f 144,002 19.987 | 20.277 || 19.969 1 18 £500mVEID
wf [¥ 1| 4130 4.03 | 6.300 0338 03] 0.33% ” Sync Sre:[ud)
hef [¢ 1] 44n || 4054 6.30 0332 | 0333 0.3
=]

2. Measured maximum input frequency at rated input wltage with 100% load, Output frequency is 50Hz:
62.972Hz/62.980Hz/62.974Hz.

Normal Mode Scalre @ Line Fil N Integ: Reset YOKOGANA 4
caling ine Filterm ime - TTTRTTpIL A 59.991 H
AVG = FreqFilterm - ’
El 1_El ?_Eles 3_TA(3IPAW), El 4_Eler 5_El 6_ZB(3P4MH) q o
t1_| nt?_| 13_% t4_ nth_| t6_% =
Yoltage 300y A 00 A 300V Inens'ggv AC3007 A 300V } — ZA(IP4W)
Current  [A 500mY A 500mY A 500mY A 500mY A 500mY A 500mY 1 U1 300vaEm
Urns [V 1| 220.96 || 221.08 || 223.60 || 221.88 || 219.92 || 219.90 || 219.87 || 219.90 : 11 ES00mV o]
Irns [A 1| 433.00 || 433.96 || 432.41 || 433.12 || 411.88 |[ a11.42 || 41130 | 411.53 g Syne Sre:)
Pl 95.58k|| 95.84k|[ 96.59k|[ 288.01k[| 90.58k|| 90.47k|| 90.43k|| 271.48k] Ej U2 300VEm
S [val| 9o.6sk|[ 95.94k|| 96.69k[[ 283.30k| 90.58k|[ 90.47k|| 90.43k{| 271.49K] $ 12 EB00mY g
0 [varl| -2l -azed -aes| -1z.end| 067|066k -0.7m| -2.094 4| Swe Sre
A [ 1| 0999 [[ 0.9990 || 0.9990 [[ 0.9990 || 1.0000 [ 1.0000 || 1.0000 || 1.0000
. 5 U3 300v(auo)
o [ 1 peSt| pestl vest| 26| oodz ][ bz moas] em 13 E500mYam)
fl [Hz 1| 62.972 || 62.980 || 62.974 59.991 | 59.993 || 59.991 6 Sync_Sre:[i]
fl [Hz ]| 62.980 || 62.977 |[ 62.973 59.992 || 59.992 || 59.993 _ SB(3PAW)
7
- U4 300V R
Uthd [¥ 1| 6.8H 475 || 9.407 0.889 [ 0.8%2 | 0.879 14 E500mY Fo0)
Ithd [¥ 1 6.74 5.046 9.375 0.811 0.832 0.827 8 Syne Sres
Pthd [¥ 1| 0462 | o0.238 || o0.881 0.007 [ 0.007 || 0.007 ‘g] P p—
(AUTO]
Uthf [¥ ] 2.603 1.269 3.646 0.779 0.785 0.782 15 E500mY Al
Ithf [¥ 1| 2.3%8 1.267 || 3.730 0.653 | 0.660 || 0.663 Ho Sync SrcziE
utit [ 1]103.505 || 49.977 || 144.643 31.064 [ 31.233 || 31.197
. U6 300V[@m
Itit [ 1| 95.234 || 50.203 || 148.133 25.482 | 25.84 || 25.909 Al 16 E500mV A
hef [¥ 1| 4.253 | 3.104 | 5.708 0.374 | 0312 0.365 1o Sync Sre:ug]
hef [ 1[ 4.200 3.250 5.662 0.362 0.356 0.351
=]
5.2.1.e TABLE: - 3-phase input, wltage unbalance P
5.3.2.q
6.4.2.5
ENENRERRBRSROBRAE it RARNTEURSREZITWEEME Mit:Http://www.emtek.com.cn BBff:cs.rep@emtek.com.cn
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linear load and unbalance linear load.
2) Voltage unbalance ratio is defined as:

Description of test conditions / test construction:
1) Start the UPS in normal mode at nominal input wltage and frequency (220V/50Hz), apply balance full

2 2 T
U, +U, =2%U,*U_ *cos (g - arccos

2 2 2
Uab + Uca - ch

2 u Uab . Uca
2

x 100%

3) Angle deviation is defined as:

2 2 T
U, +U, =2%U,*U_ *cos (g + arccos

2

an

U{ibz + Uﬁaz — ch
2 & Uab e U{‘a

2

/A

bn

A,, = — xarccos

2

U
A, = — x arccos 2
m 2

1

2 x180° - 120°

2 * Uan * Ubn

*

Ul+u’ -

cn

2 2
= Ui, x 180° = 120°
*

bn cn

cn

U 2

ca

A, = — x arccos

/A

x 180" —120°

2 u UCI] u Uan

BURSRE

¥ X 6944
JE LAk IX69%5
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Measured graph:
1. Input wltage unbalance at Balance load.
Y% < 2 degree
Balance load Va Vb Ve Vab Vbc Vac V(O )
<3% & ab apc | aca
Ph. a=b=c
. 220.7 | 220.5 | 220.3 | 382.4 381.7 381.8
100% Linear 0.12 0.01 0.01 0.01
2 7 5 2 2 1
load
Normal Mode @Pﬁ%e Seling & Line Fit TN Integ: Reset YOKOGANA 4
0] [04] Caling = ine Filterm me - ----- Ha -
OPBEEE  AVG = FreqFitors PLL 3 19.576 Wz
CF:3
Flement1_Flement2_Flement3_=zA(3P4W) Flementd_Flement5_Flement6_=B(3P4W), S A(3PAW)
Voltage |A 300V 300v A 300V A 300V A 300V A 300V [ Hement 1
Current |A 50mV A 50mY A 50mY A S50mY A 50mV A 50mY —
Ums [¥ 1| 220.40 220.71 220.59 || 220.56 220.72 || 220.57 220.35 || 220.55
Irms [& 1| 0.4778k|| 0.4779k|| 0.4777k|| 0.4778k|| 0.4527k|| 0.4540k|| 0.4545k|[ 0.4537k|
P 1| 105.0k][ 105.29k|| 105.24K|[ 315.57k| 99.92k[ 100.13K|{ 100.14K|| 300.19k —Ug'e'"eg}]gv
S [VA 1| 105.30k]| 105.47k|| 105.38k|| 316.15k 99.93k|| 100.14k[|] 100.15k|[ 300.21K] 12 E 50mY[RuTg)
Q [var] -7.30k|| -6.04K| -5.50k|| -18.88k| 1.39 1.12K 1.18K] 3.68K| Sync Sre:(U1]
A [ 1| 0.9976 0.9984 || 0.9986 || 0.9982 0.9999 |[ 0.9999 0.9939 |[ 0.9999 U%Iemeg}]g\f
¢ [ 1] naoolf o3 De.gy 3.45 || G080 | o064 s0.67 0.71 13 E 50nVEum]
U [Hz ]| 49.982 49.979 || 49.979 49.978 || 49.979 49 976 Sync Srcu1]
fl [Hz 1| 49.979 |[ 29.980 || 49.977 49.977 || 49.980 [ 49.979 ~ SB(IP4W)
Element 4
— Delta Measure U4 300V[aITY]
> A(3P4W) > B(3P4W) > G(None) 14 E 50mV o)
Autrms [v] UrsA[ _ 382.24 UrsB[ 38242 e — Syno Sre1]
AU2rms [V] UstA| 38210 UstB] 381.72 - [ Element 5
AJ3rms [V] UtrA|  381.72 UtrB[ 381.81 - ‘f% E 23,%
AUSrms [V] usa | 382.02 usB [ 381 98 — Syne Srefoil
Alrms [A] InA InB 17.95 —- U%Iemeghgv
a1 — I E— - 16 E 50nV[Ag]
aP2 [l - -— | ] — Sync Srcu1]
/3 - R E— -—-
w3 M - [ =] - [ === = [e-
Update 20 (500msec)
2. Input wltage unbalance at Unbalance load, Ph. a=0, b=c=100% linear load.
Unbalance YV(% < 2 degree
Va Vb Vc Vab Vbc Vac V(O )
load <3% aab abe aca
Ph.
o 221. 383.0
a=0,b=c=100 89 220.45 | 220.25 0 381.71 | 382.90 0.22 0.01 0.01 0.01
% linear load
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Normal Mode Pea[]“l:\gle Seing ¥ Line Fit TN Integ: Rese YOKOGANA ¢
1] u4] Caling = ine Filterm me - i .
MPEEGEE  AVG ™ FreqFilterm PLL T 49964 He
CF:3
Element1_Element2_Element3_=A(3P4H). Element4_Element5_Element6_=B(3P4H) 3 A(3PAW)
Voltage [A 300V 300 A 300V A 300V A 300V A 300V T Honant |
Current |A H0mV A 50mY A bHOmY A 50m¥ A 5OmV A HOmY _U1 3007
ums [v 1[ 22053 || 22059 |[ 2e0.66 || 220.59 |[ 221.89 || 220.25 ][ 220.25 | 220.86 |1 E 50mV[Fm]
irms [a 1{ 0.3149][ 0.3149k|| 0.3151k]{ 0.3150k][ 0.0053K]| 0.4a47]| 0.4a80k|| 0.2993] S 2l
P 1| es.9k[ e9.11k|| e9.21k|[ 207.23) o.0ok|| 9s.03f[ 98.67] 196.72k —U%'e'"e%gv
s [val| e9.a5k| e9.46k|| oe9.53k| 208.48]] 1.7 9s.03k][ 98.68K]| 197.894 12 E 50nV[Aum)
a varl| -85 -6.98k|[ 676kl 2z3m[ -randl  tomd[  rask][  1.024 Sync Srel]
Element 3
A [., 1| 0.9923 || 0.9950 || 0.9953 || 0.9942 || 0.0152 || 0.9999 || 0.9999 || 0.9941 00/
o [ 1] el o5 0558 6.18 || 089.13 || co.62 || co.65 6.23 13 E 50nV[mm)
U Mz 1| 49.981 |[ 49.978 || 49.978 49.964 || 49.978 || 49.977 Sync Sre:(U1]
fl Mz 1| 49.985 |[ 49.978 | 49.978 Error || 49.976 [ 49.978 7ZEIB(3P4V!I)
t
__ Delta Measure U4eme§00V
3 A(3P4W) 3 B(3P4W) 3 C(None) 14 E 50mY[AuTo)
Arms [v] UrsA[  382.31 UrsB[  383.00 — [——— Sync SreUl]
A2rms [V] UstA| 382.15 UstB| 381.71 — [——— Element 5
AU3rms [v] UtrA[  381.75 UtrB[  382.90 - [ - HJE E ES,%
AUZrms [¥] UZA 382.07 U2B 382.54 e Sync Sre:(U1]
[ — Eloment 6
Alrms [A] InA 33.73 InB | 443.81 UBHWQUOV
a1 B B il B 16 E_50nViAm]
4aP2 M - | — | | m————— Sync Srez[ul]
ap3 M -— — [ —— —
Pz ] -—- - | -] -—
Update 238 (500msec)
3. Input voltage unbalance at Unbalance load, Ph. b=0,a=c=100% linear load.
Unbalance YV(% < 2 degree
OVa Vb Ve Vab Vbc Vac V(O )
load <3% 2 ab 2 be Aca
Ph.
b=0,a=c=100 | 220.57 | 221.75 | 220.29 | 383.57 | 382.27 | 381.80 0.28 0.01 0.01 0.01
% linear load
Normal Mode Peak %e Sealire @ Line Fit TN Integ: Reset YOKOGANA 4
caling ™ Line Filterm ime - Bt .
GO AYG = FreqFiterm PLL T 19978 e
CF:3
Element 1_Flement?_Flement3_zA(3P4W). Flement4_Flement5_Flement6_=B(3P4W) S A(3PAW)
Voltage [A 300V — 3004 A 300V M‘ T Honant 1
Current [A 50mV A 50mY A 50mY¥ A S0mY A 50mV A 50m¥ —
urms [v 1| 220.49 || 220,68 || 2e0.71 || 220.63 |[ 22057 || 221.75 || 2e0.20 || 220.87
Ims [4 1[ 0.3151[ 0.3146k|| 0.3155k][ 0.3151k][ 0.4482]| 0.0040K][ 0.42a4|| 0 2988K]
P 1| 68.9%K[ 69.07k|| 69.3ak|[ 207.34k| 98.84k| -0.01k][ 97.88K|| 196.71k —Ug'e'"eghgv
s (val| 9.8k 69.43|[ 69.63k|| 20855k 9s.enkf| o.sek[ 97 80k][ 197.624 19 E 50nV/ATm)
o Dvarl| -6k -7.0ek|[ -6.o5k|| 2z.0sk]| 1.3skf|  o.sek[  1.11k]|  3.38 Syne Srefiil
i Element 3
A [., 1] 0.9920 || 0.9948 || 0.9960 || 0.9943 ]| 0.9999 |[ -0.0118 || 0.9999 || 0.9954 TR
o [ 1] v mea| 0515 6.14 | 0.78 || w068 || c0.65 5.49 13 E 50yl
U Mz 1| 49.976 |[ 49.980 || 49.981 49.978 || 49.978 [ 49.980 Sync Sre:(Ul]
fl Mz 1| 49.979 |[ 49.978 || 49.981 49.978 || Error |[ 49.980 ~ SB(3P4W)
Element 4
__ Delta Measure U4 300V[aTo]
3 AG3PAW) 3 B(3P4W) 3 C(None) 14 E 50mV[AuUTo)
Arms [V] Ursh[  382.30 UrsB[  383.57 — [——— Sync SreU1
aA2rms [v] UstA|  382.94 UstB| 382.97 — [——— — Element 5
Us 300V
A3rms [V] UtrA|  381.84 Utre|  381.80 — [ it E 5ng
AUZrms [v] usa [ 382.13 USB [ 382.55 - [ - Syng Sre:{Ul]
| Element &
Alrms [A] InA 28.57 InB 443.74 U 300VERD
a1 ] - ] T— — = - 16 E 50nVEm]
4aP2 M -— | — | — | Sync Sre:[U1]
a3 ] - | -] - | -] - | -
s M — [— — [—— — [/
Update 281 (500msec)
4. Input wltage unbalance at Unbalance load, Ph. c=0,a=bh=100% linear load
Unbalance Y% < 2 degree
OVa Vb Ve Vab Vbc Vac V(O )
load <3% s ab | A bhe | A
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Ph.
c=0,a=b=100 | 220.30 [ 220.38 | 221.56 | 382.19 | 382.79 | 382.03 0.12 0.01 0.01 0.01
% linear load
Normal Mode Peak Over Selre @ Lie Fiterm T Integ: Reset YOKOGANA ¢
caling = ne er! me - -l .
AVG = FreaFitorm PLL T 19978 He
oF:3
Element 1_Flement?_Flement3_=A(3P4W). Flement4_Element5_Element6_=B(3P4W) S A(3PAW)
Voltage [A 300V 300v A 300V A 300V A 300V A 300V T Homant 1
Current A 50mV A 50mY A 50mY A S50mY A 50mV A 50mY —
Ums [v 1| 2e0.46 || 220.64 || 2e0.64 || 22058 || 220.30 || 200.38 || 221.56 || 2207
Ims [a 1{ 0.3164[ 0.3149k|| o 31a0k]{ 0.3151k][ 0.4132] 0.4502]| 0.0041k|| 0 29924
P 1| 69.25k 69.09k|| 68.98K|[ 207.33K| 97.64k| 99.20k]{ 0.04|| 196.87k —UE'Q'"S‘%SV
s (val| 69k 69.48k|[ 69.20| 208.51k][ 97.64 99.00k[ 0.90k][ 197.754 19 E 50mV[AUT)
o [varl| s3] -r.en|| -6.m ekl otz rosl| ook 3.3 Sync Srefiil
Element 3
A [., 1] 0.9929 || 0.9945 || 0.9956 || 0.9943 ]| 0.9999 || 0.9939 || 0.0446 || 0.9956 1007
¢ [ 1| 06.85] D6.01| D5.41 6.12 || 0.78 || 60.63 [ e87.44 5.40 13 E 50mYAm)
U Mz 1| 49.979 |[ 49.981 | 49.978 49.978 || 49.977 [ 49.976 Sync Srequ1]
fl Mz 1| 49.980 |[ 49.979 | 49.977 49.977 || 49.978 || Error _ SB(P4W)
[ Element 4
__ Delta Measure U4 300V[aITa]
3 A(3P4W) 3 B(3P4W) 3 G(None) 14 E 50mV[Fm)
AUtrms [¥] UrsA[  982.29 UrsB| 382.19 e Syne Srell
a2rms [vV] UstA|  382.16 ustB[  382.79 - e
4U3rms [V] Utrd| 381.69 UtrB|  382.03 — | |5 E 50mYEm|
AUZrms [V] Usa | 382.05 UsB | 382.34 el Sync SreUll
[N I Element 6
dirms [A] InA 32.80 InB 442.41 U 300\
a1 ] R paal — il Re— 16 E 50nY[TD)
4aP2 [l —-— | =] -— — Sync Src:u1]
a3 ] - | -] - | -] - | -
oz [ — [— — [—— — [/
Unpdate 317 (500msec)
6.2.2.8 TABLE: - AC input return P
6.4.1.3 - Inrush current
6.4.2.11.2 - Change of operating mode — Stored energy to normal mode
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Clause Requirement + Test Result - Remark Verdict

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) UPS run in normal mode, applying 100% linear load. Then cut off input, UPS transfer to battery. A few
seconds later, return AC input with improper phase rotation, UPS can't transfer to normal and alarm
"Rectifier Phase.
3) Then cut off input, and return AC input with proper phase rotation, UPS transfer to normal again.
2. Inrush current
1) Input &bypass supply at 176V/220V/280V 50Hz and battery off. analysis the inrush input current for
the following cases:
2) When Vbus didn’'t drop, turn on common line &bypass and battery at the moment that the input
voltage is OV first and Vmax, record the inrush current, and then turn on the system, record the inrush
current again.
3) Test results: inrush current <120% of rated current for <2 cycles.

RIENRERARRSROBMRAT i AERNTHURSRAETVREME Mik:Http://www.emtek.com.cn BBfi:cs.rep@emtek.com.cn
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Measured graph:
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.

M 400ms ek i i M 400ms
v -

Channel 1 - Output Voltage A
Channel 2 - Output Voltage B
Channel 3 - Output Voltage C
Channel 4 - Intput Current_A

2) UPS run in normal mode, applying 100% linear load. Then cut off input, UPS transfer to battery.
A few seconds later, return AC input with improper phase rotation, UPS can't transfer to normal and
alarm "Inverter abnormal”.
en cut off input, an

AP PP TBRH TP B T TR BTN

Channel 1 - Output Voltage_A
Channel 2 - Output Voltage B
Channel 3 - Output Voltage C

R AR RS RERAE . ¥ b Htt NWV tel

zt ( \( | g69, M lone C e. Nanst Distric 5 ua i ] 3 W ek.co 2il: €S emtel

TRF No.: IEC62040_3C Page 29 of 71 Report No.: ENS2407180144P00101R Ver.1.0



EMTEK(Q)

IEC 62040-3
Clause Requirement + Test Result - Remark Verdict
Channel 4 - Intput Current_A
2. Inrush current < 2.5X
1) Vbus=0 input wltage=176V, Inrush current =444A
ek 11T i, h
Channel 1 - Input Voltage_A
Channel 2 - Input Current_A
Channel 3 - Input Current_B
Channel 4 - Input Current_C
2) Vbus=0 input wltage=276V, Inrush current=525A
B Sy~ ¥ e T _.\
[ / [2] (Z 10.0ms . ]
Channel 1 - Input Voltage_ A
Channel 2 - Input Current_A
Channel 3 - Input Current_B
Channel 4 - Input Current_C
6.4.1.4 TABLE: -Harmonic distortion of input current 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 <3% with full linear load.
3) Test result THDi < 5% with full non-linear load

Load
(%)

Harmonic Phase 1
No. (%)

Phase 2
(%)

Phase 3
(%)
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IEC 62040-3
Clause Requirement + Test Result - Remark Verdict
100% 3 0.846 1.057 0.838 --
100% 5 0.571 0.835 0.759 --
100% 7 0.287 0.346 0.306 --
100% 9 0.315 0.601 0.574 --
THD Distortion Distortion Distortion Expected value due -
at phase 1 at phase 2 | at phase 3 to the specification
of the manufacturer
see formula to THD below 2.141% 2.171% 1.777% < 3% -
f 2 E 2 z 2 i 2
THD =100e [102°J +(102°J +[102°J +[102°] —
RENRERERBSROEMRAE it AEARNTHURSRETWREM: Mik:Http://www.emtek.com.cn #i#i:cs.rep@emtek.com.cn
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Clause Requirement + Test Result - Remark Verdict
Measured graph:
THDi_100% linear load
Normal Mode mP&éﬁ]ﬂv Sealng #  Line Filt T Integ: Reset YOKOGAWA 4 Normal Mode Pea g Scalng #  Line Fiters YOKOGAWA 4
0 caling @ Line Filterss  Time - - . BB caling @ Line Filters 1
MREHEEE  AVG = FreqFiters UL 19,916 He DI AVG = FreqFilters PLL W 19,978 e
T3 o3
Order 11 [A]  hdf[%] Order 11 [A] hdf[%] | __ SASPAW) Order 12 [A] hdf[%] Order 12 [A] hdf[%] | __ SAGP4W)
PLA:U4 [ 49.978 He | Total [ 0.4693k D e — Flement | PLL1:U4 [ 49.978 He | Total [ 0.4701k e —— e o
104692 100.000 | 2| 0.0085k 1.822 104699 100.000 | 2| 0.0065k 1.376 11 E_50nViam|
3 0.0040k 0.846| 4 [ 0.0006k 0.130 3 0.0050k 1.057| 4| 0.0025k 0.539 Syne SreVi]
Urmst 219.95 V 5[ 00007k _0.571 6[_0.0001k _0.0% pement 2 Urns2 [ 22062 v 5[ 0.0039% 0.83%| 6[ 0.0015k 0.316
Irmst 0.4694 kA 7[ 0.0013 0.287| 8| 0.0003% 0.056 12 £ _50nyaim) Irns2 | 0.4700 kA 7[_0.0016k 0.346| 8| 0.000% 0.186
P1 103.05 ki 9 0.0015 0315 | 10 [ 0.0003 0.056 Syne Srefi] P2 103.58 kIl 9 0.0028 0.601 | 10 [ 0.0008k 0.6
8t 103.24 KVA 11 _0.0005 0.114| 12 0.0000k_0.008 et st | 82 103.68 kVA 11 0.0007k 0153 | 12| 0.0004%k 0.075
o ~6.97 kvar 13[_0.0001k__0.015| 14 0.0000k _0.009 13 € bonvimm| | Q2 ~4.68 kvar 13| 0.0002% 0.035| 14| 0.0004k 0.081 13 E 50nV(anm
M 0.9982 15| _0.0003% 0.063| 16| 0.0001k _0.011 Syne Sreli] A2 0.9990 15| 0.0006k 0.130 | 16| 0.0003k 0.059 Syne Sre{o
o D3.48_°© 17|_0.0000k _0.010 | 18 [ 0.0000k 0.002 _ SB(3PAW) ] 02.59_° 17| 0.0003 0.058 | 18| 0.0001k 0.018
19 0.0000k 0.005| 20| 0.0000k 0.003 [ floment 4 19 0.0000k_0.008| 20 [ 0.0001k 0.024
Uthdt 0.2 % 21 0.0001k _0.081| 22 0.0000k 0.001 Uthd2 0.405 % 21| 0.0003% 0.072| 22[ 0.0001k 0.015
I thd 2141 % 23| 0.0000k 0.009| 24| 0.0000k 0.002 1 thd2 2171 % 23| 0.0001k _0.024| 24 [ 0.0001k 0.011
Pthdt 0.002 % 2500001k _0.012| 26| 0.0000k_0.002 Pthd2 0.003 % 25| 0.0001k__0.014| 26| 0.0000k_0.006
Uthft 0.038_% 97| _0.0001k_0.013| 28| 0.0000k 0.003 Uthf2 0.081_% o7 | 0.0002% 0.037| 28| 0.0001k 0.014
1thf1 0.159 % 29| 0.0000k_0.006| 30| 0.0000k 0.003 1thf2 0.329 % 29| 0.0001k__0.017 | 30| 0.0000k_0.006 Syne Src{o
utift 1,157 31|_0.0000k 0.008| 32| 0.0000k 0.002 utif2 2.466 31| 0.0001k_0.017 | 32| 0.0000k 0.007  Doment 6
1tift 4.533 33| 0.0000k 0.008| 34| 0.0000k 0.000 1tif2 9.950 33| 0.0001k_0.016 | 34| 0.0000k 0.007
hvft 0117 % 35| 0.0000k  0.004| 36| 0.0000k 0.001 Syne Sre1 hvf2 0.185 % 35 0.0000k 0.009| 36| 0.0000k 0.001 Syne Srclm
heft T4 % 3700000k 0.004| 38 0.0000k 0.001 her2 1011 % 37| 0.0000k 0.008| 38| 0.0000k 0.003
Kfact |__1.0040 3900000k 0.003| 40 0.0000k_0.001 Kfact2 |__1.0095 3900000k 0.005] 40 [ _0.0000k_0.005
[<JPAGE] 1/11 [EPAGEZ] 113 [2IPAGE] 2/11 {2PAGEST 1713
Update 25 (500msec) Update 25 (500msec)
Normal Mode m@Pdﬁ U“é Scaling % Line Filersi i Integ: Reset YOKOGAWA
caling = ine erm ime = i -
NRBEBN AV = FroaFitorm AL 49978 He
T3
Order 13 [A] _hdf[%] Order I3 [A] hdf[%] | __ SAGP4W)
PLLI:U4 [ 49.978 Tz | Total [ 0.4715k e[ —] Flement |
104714k 100.000| 2| 0.0051k _1.080
3[_0.0040k 0838 | 4| 0.0015k_0.310
Urns3 [ 22048 V 5[ 0.003k 0.759| 6| 0.0013 0.213
Irms3 | 0.4713 kA 7| _o0.0014 0.306 | 8| 0.0006k 0.1%
P3 103.82 kit 9| 0.0007k 0574 | 10[ 0.0006k 0.133
s3 103.91 kA 11 _0.0010k_0.210| 12 0.0004k 0.084
] 422 kvar 1300001k _0.013| 14 0.0002k 0.047
A3 0.9992 15[ _0.0007k 0139 | 16| 0.0002%k 0.041
03 02.33_° 17 _0.000% 0.053| 18| 0.0001k 0021
19| _0.0001k__0.013| 20| 0.0001k_0.016
Uthd3 0.410 % 21| 0.0003% 0.065| 22| 0.0001k 0.015
thd3 1777 % 23| 0.0001k__0.021 | 24| 0.0000k 0.008
Pthd3 0.001 % 25 0.000k 0.020| 26| 0.0000k 0.004
Uthf3 0.017_% 27| 0.000% 0.038| 28| 0.0000k 0.007
1thf3 0.317_% 29[ 0.0001k _0.015| 30 0.0000k 0.007
Utif3 2.318 31| _0.0000k_0.010| 32| 0.0000k 0.003
1tif3 9.590 33| 0.0001k _0.023| 34| 0.0000k_0.007
hvf3 0197 % 35| 0.0001k _0.011 | 36| 0.0000k 0.002 Syne Src]
hef3 1.014_% 37| 0.0000k0.007 | 38| 0.0000k 0.003
Kfact3 | 1.0078 39 0.0000k 0.008| 40 [ 0.0000k 0.002
[&JPAGE] 3/11 APAGEI] 1713
Update 25 (500msec)
3) Test result THDi < 5% with full non-linear load
Load Harmonic Phase 1 Phase 2 Phase 3 =
(%) No. (%) (%) (%)
100% 3 1.481 1.454 1.924 --
100% 5 0.816 0.713 0.736 -
100% 7 1.059 0.821 0.733 --
100% 9 1.778 1.630 1.620 --
Distortion Distortion Distortion Expected value due -
THDi at phase 1 at phase 2 at phase 3 |to the specification
of the manufacturer
see formula to -
2.834% 2.562% 2.858% < 5%
THD below
3° 2 5° 2 7° 2 9° 2
THD =100+ [/10% | +[10® | +{10% | +|10%
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Clause Requirement + Test Result - Remark Verdict
Measured graph: THDi_100% non-linear load
Normal Mode i N T Integ: Reset YOKOGAWA ¢ Normal Mode E Scaing ¥ Line Filter®# T Integ: Reset YOKOGAWA 4
B calin e —mmmiomieo B ® caling @ Line Filters  Time  -————:-—1— ;|
NEDEEE AV PLL 19967 e OPDUEE  AVG = FreaFiers PLL W19 587 e
CF:3 CF:3
Order 11 [A] 11 [A]l  hdf[%] Order 12 [A]l  hdf[%] Order 12 [A]  hdf[%] _ SAGP4W)
PLA:U4 [ 49.987 He | Total| 0.978% | de[ - ] PLL1:U4 [ 49.987 Hz | Total[ 0.3787k d[—— —] Flement 1
1 0.3787k 100.000 2 0.0015k  0.400 1 0.3785k 100.000 2 0.0010k  0.263
3 0.0056k  1.481 4 0.0009k  0.241 3 0.0055k  1.454 4 0.0011k  0.285
Urms1 220.43 vV 5 0.0031k  0.816 6 0.0001k  0.023 Urms2 220.48 V 5 0.0027k  0.713 6 0.0004k  0.104
Irms1 0.3789 kA 7 0.0040k  1.059 8 0.0010k _ 0.270 Irms2 0.3788 kA 7 0.0031k __ 0.821 8 0.0005k  0.141
P1 83.26 kit 9 0.0067k  1.778 10 0.0008k  0.236 P2 83.32 kW 9 0.0062k _ 1.630 10 0.0006k  0.163
s1 83.53 kVA 1 0.0016k  0.418 12 0.0004k  0.105 S2 83.51 kVA 1 0.0013k  0.337 12 0.0004k  0.103
1]} -6.71 kvar 13 0.0003k  0.088 14 0.0002k  0.055 Q2 -5.64 kvar 13 0.0007k  0.174 14 0.0000k  0.004
Al 0.9968 15 0.0020k  0.519 16 0.0002k  0.053 A2 0.9977 15 0.0016k  0.425 16 0.0001k  0.032
1 D4.61 °© 17 0.0001k  0.019 18 0.0002k  0.047 2 D3.88 ° 17 0.0002k  0.047 18 0.0001k  0.028
19 0.0005k  0.130 20 0.0001k  0.028 19 0.0004k  0.119 20 0.0001k  0.023
Uthdt 0.770 % il 0.0005k  0.127 22 0.0001k _ 0.036 Uthd2 0.790 % il 0.0005k _ 0.124 22 0.0001k _ 0.015
I'thd1 2.834 % 23 0.0003k__ 0.068 24 0.0000k  0.007 I'thd2 2.562 % 23 0.0003k__ 0.073 24 0.0000k  0.006
Pthdt 0.007 % 25 0.0005k _ 0.130 26 0.0001k _ 0.014 Pthd2 0.005 % 25 0.0004k _ 0.115 26 0.0000k  0.008
Uthf1 0.188 % 27 0.0002k  0.050 28 0.0001k  0.021 Uthf2 0.198 % 27 0.0002k  0.058 28 0.0000k  0.002
Ithf1 0.904 % 29 0.0002k  0.066 30 0.0000k  0.011 I1thf2 0.805 % 29 0.0002k  0.052 30 0.0000k  0.005
utif1 5.624 3 0.0002k  0.059 32 0.0001k  0.014 Utif2 6.035 3 0.0003k  0.070 32 0.0000k  0.011
Itif1 27.567 33 0.0001k  0.027 34 0.0000k  0.009 0] Itif2 24.667 33 0.0001k  0.025 34 0.0000k  0.004
hvf1 0.332 % 35 0.0001k  0.034 36 0.0000k  0.008 Syne Sre:[ut] hvf2 0.346 % 35 0.0001k__ 0.036 36 0.0000k  0.006 Sync Sre:[u]
heft 1.234 % 37 0.0001k__ 0.032 38 0.0000k  0.003 hcf2 1.135 % 37 0.0001k__ 0.032 38 0.0000k  0.004
Kfact1 1.0480 39 0.0001k__ 0.030 40 0.0000k  0.008 Kfact2 1.0380 39 0.0001k__ 0.035 40 0.0000k  0.007
[SPAGER] 1711 {EPAGES] 1713 [AIPAGER] 2/11 {ZPAGEST 1713
Update 19 (500msec) Update 19 (500msec)
Normal Mode m@PdﬁU“é Scaling % Line Filersi i Integ: Reset YOKOGAWA
caling = ine Filters ime - =l o
NRBEGE  AG = FreqFiters L 49967 e
Order 13 [A]  hdf[%] Order 13 [A]  hdf[%]
fPLL1:U4 [ 49.987 Hz | Total[ 0.3781k de [ ————— ——]
1 0.3780k 100.000 2 0.0016k  0.415
3 0.0073k  1.924 4 0.0011k  0.301
Urms3 220.61 vV 5 0.0028k  0.736 6 0.0007k  0.198
Irms3 0.3783 kA 7 0.0028k  0.733 8 0.0007k  0.198
P3 83.27 kit 9 0.0061k  1.620 10 0.0007k  0.191
S3 83.45 kVA 1" 0.0010k__ 0.257 12 0.0001k _ 0.025
Q3 -5.41 kvar 13 0.0007k _ 0.188 14 0.0001k _ 0.035
A3 0.9979 15 0.0017k  0.462 16 0.0001k  0.029
3 D3.72 ° 17 0.0002k  0.043 18 0.0002k  0.064 _ SB(P4W)
19 0.0004k _0.101 20 [ 0.0000k 0.009 et o
Uthd3 0.827 % pal 0.0005k  0.126 22 0.0001k  0.019
I'thd3 2.858 % 23 0.0003k  0.067 24 0.0001k  0.023
Pthd3 0.000 % 25 0.0004k  0.114 26 0.0000k  0.002
Uthf3 0.189 % 27 0.0002k  0.048 28 0.0001k  0.031
1thf3 0.813 % 29 0.0002k  0.063 30 0.0000k  0.012
Utif3 5.846 3 0.0003k  0.075 32 0.0000k  0.007
1tif3 25.188 33 0.0001k  0.036 34 0.0000k  0.012
hvf3 0.372 % 35 0.0001k  0.032 36 0.0000k  0.010 Sync Sre:u)
hcf3 1.363 % 37 0.0001k  0.032 38 0.0000k  0.005
Kfact3 1.0391 39 0.0001k _ 0.032 40 0.0000k  0.005
[&JPAGE] 3/11 APAGEI] 1713
Update 19 (500msec)
6.4.1.5 &6.4.1.6 TABLE: - Input power factor P
- Efficiency
Description of test conditions / test construction:
1) UPS run in normal mode, charge off. The UPS efficiency shall be measured at 25 %, 50 %, 75 % and
100 % reference load. Input power factor = 1.0
Load Efficiency (%) Input power Output power | Expected value | Verdict
(%) (kW) (kW) due to the
specification of
the
manufacturer
25 95.179 80.00 76.14 95.0% P
50 95.718 157.73 150.98 95.0% P
75 95.365 236.00 225.06 95.0% P
100 95.126 315.57 300.19 95.0% P
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Clause Requirement + Test Result - Remark Verdict
Measured graph:
25% load 50% load
Normal Mode m@f’&]ﬂ% ﬂl%ler- Sl Lie Filt T Integ: Reset YOKOGAWA 4 Normal Mode mm%aﬁ%e; Sea Lie Fil T Integ: Reset YOKOGAWA 4
3] caling ®  Line Filterm ime ——i—: g K U5l caling ®  Line Filterm ime —-i—t E K
NPBEBEE  AVG = FreqFiters PLL 49,979 Wz NPBEEBN  AVG = FreqFiters FUL B 19.979 He
CF:3 CF:3
Element1_Element2_Element3_zA(3P4H), Flementd_Element5_Element6_B(34H). SAGPW) lement1_Flement2_Element3_zA(3P4H), Elementd_Element5_Element6_=B(3P4H). S AG3PAY)
Yoltage [A 300V 300V A 300V A 300V A 300V A 300V [ Flement 1 Yoltage [E 300V 300V A 300V 1 A 300V A 300V A 300V [ Flement 1
Current [A_50mY A 50mY A 50mY A 50mY A 50mY A 50mV Current |[A_50mY A 50mY A 50mV A _50mY A 50mYy A 50mV
Umms [V 1] 220.70 220.88 220.84 220.81 .23 21.21 221.15 221.22 Umms [V 1| 220.62 220.76 220.64 220.67 220.98 220.92 220.74 220.88
Ims [A 1| 0.1250k|| 0.1238k]| 0.1238k|| 0.1242k[| 0.1151k|[ 0.1161k|[ 0.1131k]| 0.1148K Imms [A 1] 0.2401k|| 0.2397k|| 0.2391k{| 0.2396k|| 0.2283k|| 0.2294k|| 0.225%( 0.2279%]
P M1 26.61k|| 26.62k|[ 26.76k|| 80.00k| 25.46k|| 25.68k|[ 25.00k|| 76.14k] ﬁEQleme%gv 4 M1 52.57k|| 52.63k|[ 52.52k|| 157.73k|| 50.44k|[ 50.68k|| 49.87k|| 150.98K] ﬁgeme%gv
s [val| 2759k 27.35k|| 27.35k|[ s2.20k|| 25.a7k|| 25.69K][ 25.01k|| 76.17K] 12 E 50my o) s [val| 5297 52.91k|[ 52.75k][ 158.63k|| 50.44k|| 50.68K|| 49.87k|[ 151.00 12 E 50mVFum)
Q [varl ~7.28K| ~6.25k| -5.65k|| -19.18K| 0.79| 0.60k] 0.60k| 1.99%(| Sync Sr:(U1] Q [var] -6.44k| -5.44k| -4 .91k|[ -16.79K| 0.94k] 0.73k| 0.75k] 2.42k| Sync Src:U1)
A [ 1| 0.9646 0.9735 0.9785 0.9721 0.99% 0.9997 0.9997 0.9997 A [ 1| 0.9926 0.9947 0.9957 0.9943 0.9998 0.9999 0.9999 0.9999
¢ [® 1| p15.30 || D13.22 || D11.92 13.55 61.77 G1.34 61.38 1.51 ¢ 1 06.98 05.90 05.35 6.11 61.07 60.83 G0.86 0.93
f [Hz 1| 49.979 || 49.973 || 49.981 49.979 || 49.978 |[ 49.976 U [Hz ]| 49.981 49.976 || 49.981 49.979 || 49.977 || 49.983
fl [Hz 1| 49.981 49.977 49.981 49.980 49.980 49.978 fl [Hz ]| 49.983 49.978 49.980 49.978 49.982 49.979
Efficiency. __ Efficiency.
m Sync Sre:[u1] " Sync Src:[it]
72 n2
Element 5 Element 5
” U5 300V [autg) 3 U5  300V[Aurg)
n4 |15 E 50mY @) n4 15 E 50mY auTg]
Sync Sre:[U1] Sync Src:[i1]
Element 6 Element 6
Us 300V 1| us _ 300v
16 E 50mV 16 E 50mV
Sync Src:[u1] Sync Src:u)
n2
=]
Update 6 (500msec) Update 25 (500msec)
75% load 100% load
Normal Mode Peak Over Integ: Reset YOKOGAWA 4 Normal Mode Peak Over Integ: Reset YOKOGAWA ¢
(070203 04 05|06l Scaling @ Line Filterm  Time — --———-:--1-- 19.978 Hz 010203 U4 U5 U8 Scaling ®  Line Filterm  Time ~— -————-:- PLL :08 49.978 Hz
() (121314 15 16 AVG = FreqFilterm 11213 1315/ 15 AVG = FreqFilterm
CF:3 CF:3
Element1_Element2_Element3_sA(3PAH), Elementd_Element5_Elemont6_>B(3P4H) S AGPAW) lement1_Element2_Element3_sA(3P4H), Elementd_Element5_Element6_=B(3P4H) S A(3PAW)
Yoltage [A 300V~ 300V A 300 A 300V VA 30 [ ‘Eloment 1 Yoltage [E 300~ 300Y TA 300V “ VA 300V A 300 [ Floment 1
Current [A 50mY A 50mY A 50mV A 50mY A 50mY A 50mY Current |[A_ 50mY A 50mY A 50mV A 50mY A 50mY A 50mV 1
Urms [V 1| 220.60 || 220.65 || 220.58 || 220.61 220.82 || 220.66 [[ 220.50 || 220.66 Urms [V 1| 220.40 || 220.71 220.59 || 220.56 || 220.72 || 220.57 | 220.35 [[ 220.55
Irms [A 1| 0.3579%]|| 0.3578k|[ 0.3574k|| 0.3577k|| 0.3406k|| 0.3413k|[ 0.3381k|| 0.3400k] Irms [A 1| 0.4778k|| 0.477%]|| 0.4777k|[ 0.4778k|| 0.4527k|| 0.4540k|| 0.4545k[ 0.4537k| 2
P M1 78.63k|| 78.71k|[ 78.66k|| 236.00k|| 75.20k|| 75.31k|[ 74.55k|| 225.06k] 4 [ 1| 105.04k|| 105.29%|| 105.24k|[ 315.57k|| 99.92k|| 100.13k|| 100.14k[ 300.19k| 3
S [val 78.95k|| 78.94k|[ 78.84k|| 236.73k|| 75.21k|| 75.31k|[ 74.56k|| 225.08K] S [¥A 1| 105.30k|[ 105.47k|| 105.38k|| 316.15k|| 99.93k|[ 100.14k|| 100.15k|| 300.21k|
Q [var] -T.47k|| -5.94k|[ -5.36k|| -18.47K] 1.21K] 0.96k| 0.99k| 3.17K] Q [var] -7.35k|| -6.04k|[ -5.50k|| -18.88K] 1.39| 1.12K] 1.18k| 3.68k| 4
| Element 3
A [ 1| 0.9959 0.9972 0.9977 0.9969 0.9999 0.9999 0.9999 0.9999 300V @) A [ 1| 0.9976 0.9984 0.9986 0.9982 0.9999 0.9999 0.9999 0.9999 5 U3 300V 5]
o [° 1] D5.21( D431 D3.90 451 0.9 c0.73][ 60.76 0.81 13 E Somy@mm ¢ [° 1| D400l D328 D2.99 3.45 || 60.80 || 0.64 || 60.67 0.7 13 E 50nV(m]
f [Hz 1| 49.976 || 49.978 || 49.980 49.978 || 49.979 [[ 49.975 Sync Sre:[u) fU [Hz 1| 49.982 || 49.979 || 49.979 49.978 || 49.979 || 49.976 6 Sync Sre:[i1]
fl [Hz 1| 29.979 || 49.977 |[ 49.977 49.980 || 49.981 |[ 49.978 ___ SB(3P4W) fI Wz 1| 49.979 || 49.980 || 9.977 49.977 || 49.980 |[ 49.979 _ SB(3P4W)
Element 4
Efficiency e 300VEmm | Efficiency 7 3
14 E 50mY @)
m 95.365 | [%] Sync Srcl] mn 8
[ S o Elemont 5 "2
73 % U5 300V 3 9
" [%1 15 E 50nV 4
Sync Src:[u1] 10|
Element 6
Us 300V 1] us
16 E 50mY 16 E 50mV
Sync Src:[u] 1 Sync_Src:ui)
]
=
Update 32 (500msec) Update 20 (500msec)
6.4.2.1 TABLE: - Output — Linear load: Normal mode — No load P
- Harmonic components measurement
Description of test conditions / test construction:
1) With the UPS operating in normal mode of operation at no load and nominal input wltage and frequency,
measure the r.m.s. output voltage and its fundamental and harmonic components.
Load Harmonic Phase 1 Phase 2 Phase 3 --
(%) No. (%) (%) (%)
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Harmonic components measurement

Access to the World
Clause Requirement + Test Result - Remark Verdict
THD Distortion Distortion Distortion Expected -
at phase 1 at phase 2 at phase 3 value due to
the
specification
of the
manufacturer
see formula to -
0.584% 0.590% 0.588% <1%
THD below
3 \2 5 \2 70 \2 90 \2
THD =100e [|102 | +10% | +[10% | +[10% | =
Measured graph: THD u
Normal Mode Peak Over YOKOG/AWA 4 Normial Mode Pk (ver YOHOGAWA 4
MR Scalng ®  Line Filterm = E k 902 I [0S T Scaling @ Line Filterm  Time B
nEE AV = FreqFilierm Ll 4590 W MEEEEE G = ekt L 0908
o3 o3
Order U4 [V] hdf[%) Order U4 [V]  hdf[%] | __ ZACP4W) Order  US [V]  hdf[%] Order UG [V] hdr[%]
PLL1:U4 [ 49.978 Hz | Total [ 221.16 de W a0ovE P10 [ 49,078 He | Towl[ 29117 I e —
122115 99.998 ? 0.05  0.094 11 E_50ny@m 1| 22113 99.998 2 0.03__ 0.0
3 062 0280 4 007 0.008 Syme el 3 0.63__ 0.286 1 0.02_ 0.007
Urnsd 221.16_V 5 065 0.29% 6 0.01__0.003 U 30vEm Urmgh 991 14V 5 061 03K 8 001 0005
Irmsd 0.000 A 7 041 0.199 8 0.00__0.001 12 E 50nV Irmst 0.000_A 7 044 0.001 8 0.01___0.006 ]
7] 0.001 ki 9 029 0433| 10 0.1 0.0M Syne Sre:{u P 0001 kN 9 031 0.140 10 0.0 0.004 Syne S8
54 1000 KVA 11 016 0.013] 12 .00 __0.001 Y 200VEE 85 0.000 kVA 11 047008 12 0.01 _ 0.008 J——
o 0.000 kver 13 0.1 0.050 14 0.01  0.003 13 E 50my (o 1] 0.000 kvar 13 0.10 0.046 14 0.01  0.003 13 E 50mVmna
A Error 15 0.14 0. 065 16 0.00 0.000 Syne Sre:(Wg] Ab Error 15 0.14 0.063 16 0.01 0.003 Syne Sre:(ld
o4 Error 17 018  0.083 18 0.00  0.002 ___ EB(3PIW) a5 Error 17 019  0.085 18 0.00  0.000 _ ZB(IPW)
19 002 _oo0m| 20 .01 ___0.003 W 300VEm 19 021 008 | 20 000 0.002 W 300VEm
Uthdd 0581 % ? 093 0| .00 0.002 14 E_50nV(aro) Uthds 0,590 % 2 [T 0.01__ 0.006 14 E boe g
Ithad 93.010_% 23 073 0104 24 0.00 0007 Syne Src:0] Ithds 89.967 % 73 0.22  0.099| M 0.01 0002 Syne Srclil
Prhd4 0112 % 2% 005 0114 % 0.01___0.005 ; Pthds 0314 3% 2 0230103 % 0.01__0.003 )
Us 300V Us 300V
Uthf4 01.504 % a7 097 00| % 0.01__0.004 ¢ e Uthfs 0.496 % a7 025 0114]| 28 0,01 0.005 % E Sogyam
Ithed [ 114,216 % 2 025 0412 30 0,01 0.003 Syne e 1thf5 94,660 % 29 096 0118 30 001 0005 Syne Srel
Utif4 19.977 k]l 004 009 32 0,00 0.002 Utifs 19.704 31 0240410 B 0.01__0.003
Iifs [0 F— 3000 0080 [ 0.0 _0.00 i doEe | rirs [0 5[ bon D09 | [ 0.00 .01 e e
hwtt 01.238 % 3 014 0.064| 36 .00 0.001 Syme Srcd twfs 0.213 % 35 0.5 0.068 | 36 0.00 _ 0.001 Sync S )
hett 30577 % ki 010 0.046| 38 0,00 0.002 hefh 31.392_% 37 0.0 0.045 | 38 0.01__ 0.0M
Kfactd 487 .48 39 0.07 0.029 40 0.00 0.002 Kfacth 32916 39 0.07 0.032 40 0.00 0.001
[=lPagER] 4/11 SPHGER 1713 [=IPAGER] 5/11 WES 113
MNormal Mode: Peak Over Integ: Reset *
3 S ) Scaling @ Line Filterm  Time T ML D 49.978 Wz
MEEEEE  AG = FreqFiters =
3
Order  UB [V] haf[¥] Order UG [V]  hdf[%] ZAGPAN)
fPLL:U4 [ 49.978 Hz | Towl|  221.22 de [ ————— P—— u
1| 22121 99.998 2 008 0.042 11 E 50
3 0.61__ 0.290 1 0.02__0.007 Sy el
Urns 901 90 ¥ 5 0671 0301 8 0000002 "
Irms6 1000 A 7 0.4 0.001 8 0.01___0.003
P8 0000 kif 9 0.30  0.138 10 0.00_ 0.000 Syne Srelid
36 0.000 kVA 11 07 0.008| 12 001 0.004 v 300y
06 0.000 kvar 13 010 0.047 | 14 0.01___0.003 13 £ 50nyiamy
A6 Error 15 014 0.064 | 16 0.01___0.003 Syne Sre:id
06 Error 17 019 0.085 18 001 0.002 _ SB3PAW)
19 0210003 20 000000 W 300va
Uthds 0.588_% 21 021 0005 | 92 0.00___0.000 14 E 50nV
Ithds 97,597 % 23 022 0097 | o 001 0.00 Syne SrE
PLhd6 0.049 % 2% 0.2 0107 | % 002 0.007 [ —
ULhfs 0.487 % 7 0.5 0412 001 0.004 15 E G0nyam
Ithf6 | 106.3%6 % 29 025  0.411| 30 0.0 0.005 Syme S
Utif6 19.317 n 0.24 0.110 32 0.01 0.003 U 300VEm
Itife [0 F 33020 _0.089| 34 __0.00__0.000 16 £ S0nvalD
hvt6 0215 % 3 014 0.064| 36 0.01___0.005 Syn Sri
het6 31845 % a 0.0 _0.044 | 38 0.0 0.000
Kfoct6 | 391.16 39 0.06__0.097 | 40 000 0.001
[=IPAGE[=] B/11 SPAGES] 1713
6.4.2.2 TABLE: - Output — Linear load: Normal mode — Full load P

Description of test conditions / test construction:
1) UPS runs in normal mode, applying 100 % reference testload to the UPS output, then measure output
wltage and its fundamental and harmonic components.
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EMTEK®)

Access to the World
Clause Requirement + Test Result - Remark Verdict
Load Harmonic Phase 1 Phase 2 Phase 3 -
(%) No. (%) (%) (%)
THD Distortion Distortion Distortion Expected value -
at phase 1 at phase 2 at phase 3 due to the
specification of
the manufacturer
see formula to -
1.119% 1.062% 1.138% < 2%
THD below
30\ 2 50\ 2 70\ 2 9 \2
THD =100e |/ 10%° | +/10% | +|10% | +|10% | =
Measured graph: THDu
Normal Mode Peak Over Integ: Reset YOKOGAWA ¢ Normal Mode Peak Over In YOKOGAWA 4
Scaling ®  Line Filterm  Time - Her PLL :ma) 49.978 Hz R Scaling ®  Line Filterm  Time ~= PLL :@E 49.979 Hz
AV m  FreqFitorm NEEEEE AVG _ m _FreqFilterm
(6] o3
Order U4 [V] hdf[%] Order U4 [V] hdf[%] Order U5 [V] hdf[%] Order  US [V] hdf[%] 72EiA(3P‘wP
. . it
fPLL1:U4 [ 49.978 Hz | Total[ 220.73 de [ -] fPLL1:U4 [ 49.979 Hz | Total[ 220.91 de [ -———————= ] Ui 300Vl
1 [ 220.72_100.000 2 0.24_ 0110 1 [ 220.90 100.000 2 016 0.072 11 E_50ny@m)
3 155 0.702 4 0.09__ 0.0 3 162 0.734 4 0.07___0.032 Syne Srefun]
Urns4 22072 V 5 1.0 0.461 6 0.02__0.011 G Urns5 220.92_V 5 1.00 0453 6 0.00__0.011 e &
Irms4 0.4527 kA 7 0.77__0.349 8 0.03_ 0.013 Irms5 0.2294 kA 7 0.76_ 0.346 8 0.0 0.007 12 E 50nV(Em)
P4 99.92 kit 9 0.63  0.288 10 0.03_ 0.015 Syne Sre{i) PS5 50.68 ki 9 0.62  0.280 10 0.02_ 0.011 Syne Srefi)
4 99.93 KVA 1 058 0.965 | 12 0.02__0.010 S5 50.68 kVA 1 052 0937 12 0.02__ 0.008 e S
[ 1.39 kvar 13 051 0.030| 14 0.01__ 0.004 i3 0.73 kvar 13 0440001 | 14 0.02__ 0.008 13 E SonvEm
M 0.9999 15 046 0.206| 16 0.01_ 0.003 A5 0.9999 15 035 0160 | 16 0.03__ 0.012 Syne Sre:U)
o4 6080 ° 17 041 0.185| 18 0.02__ 0.009 o5 60.83 ° 17 032 0143 18 0.03  0.013 _SBEPAW)
Element 4
19 039 0477 20 0.03_ 0.013 19 025 014 20 0.03_ 0.013 e Shovaml
Uthd4 1119 % 2 035 0.457| 22 0.03__ 0.011 Uthds 1.062 % 2 021 0.095]| 22 0.00  0.002 14 E 50nV
I thd4 1.150 % 23 032 0.145| 24 0.00__0.001 Ithds 1.09¢ % 23 016 0.073| 24 0.02__0.008 Sync Sre:i
Pthd4 0.013 % % 0980129 2 0.01__0.003 Pthds 0.011_% % 013 _0.059| 2 0.04___0.017 {— Element 5
Utht4 0.643_% 27 093 0.106| 28 0.03__0.012 Uthf5 0.413 % 27 010 0.043| 28 0.01__ 0.006 15 E SonvEm
Ithf4 0.655_% 29 0.0 0.090 | 30 0.02__ 0.008 Syne Sre:i 1thf5 0.453 % 29 0.06_ 0.0% | 30 0.01__0.005 Syne Sre:U)
Utif4 23.636 3 017 __0.006| 32 0.01__ 0.004 |— Eloment 6 Utifs 14.405 3 0.06_ 0.097| 32 0.03_ 0.012 Eloment 6
1tif4 24.169 33 0.14__0.061| 34 0.02__ 0.009 ?ggggﬂx 1tif5 16.416 3 0.06_ 0.0 34 0.0 0.022 l,’gggg,%
hvf4 0.511_% 35 0.08_ 0.037| 36 0.04_ 0.019 Sync Src:u] hvs 0.512 % 3% 0.05 0.023] 36 0.0 0.002 Sync Sre:i)
he4 0.5 % 37 0.08_ 0.036| 38 0.03__0.014 hefs 0.520 % 37 0.04__0.019| 38 0.02__0.008
Kfact4 [ 1.0140 39 0.08__0.038]| 40 0.02__0.007 Kfacts [ 1.0082 39 0.03__0.013| 40 0.03__0.012
[EPAGER] 4/11 FEPAGERS] 1713 [EIPAGER] 5/11 FZPAGER] 1713
Update 20 (500msec) Update 25 (500msec)
Normal Mode EI@F%% %e; Soakoz W Line Fil - Integ: Reset YOKOGAWA
0G| caling ine Filterm ime - S | K
MR2EEEE  AVG = FreqFilterm L 19,976 e
o3
Order UG [V] hdf[%] Order  Us [Vl hdf[%]  ZAGPAW)
fPLL1:U4 [ 49.978 Hz | Total[ 220.38 de [————— ——]
1 [ 220.37_100.000 2 0.06__ 0.029
3 159 0.122 4 0.08__ 0.037
Urmsé 220.35_V 5 1.4 0.470 6 0.01__ 0.003
Irms6 0.4545 kA 7 079 0.357 8 0.02__0.011
P6 100.14 Kkt 9 065 0.295| 10 0.01__ 0.005 me Srel
6 100.15 kVA 1" 0.57 _ 0.957 | 12 0.02__ 0.009 —UEs‘e'"e"‘ 3
[ 1.18 kvar 13 051 0.230| 14 0.01__ 0.005 13 E 5onymm]
A6 0.9999 15 045 0.203| 16 0.01__ 0.003 Sync Sre:i]
6 60.67_° 17 0430193 18 0.02__ 0.008 __ SB(3P4W)
19 0390476 20 0.03__ 0.014 et i
Uthds 1138 % 2 035 0459 | 22 0.01___0.005 14 E 500V
1thds 1188 % 23 032 0.144| 24 0.01__ 0.007 Syne Sre:{U
Pthd6 0.013 % 2% 0.30  0.136]| 26 0.01__ 0.006 {— Element 5
Uthts 0.666_% 27 0.97 0422 28 0.03_ 0.012 e 28%
1thf6 0.731_% 29 0.0 0.090 | 30 0.02__ 0.008 Sync Sre:i]
Utife 24.695 3 0.0 0.091| 32 0.03__ 0.015 —gment &
1tif6 27.036 33 015 0.070| 34 0.01___0.007 16 E 500V
hvf6 0.517 % 35 012 __0.064| 36 0.04_ 0.017 Syn Sre:i]
hef6 0.529 % 37 0.07__0.030| 38 0.03__ 0.016
Kfact6 |___1.0169 39 0.09_ 0.040| 40 0.01__ 0.006
[SPAGE] 6/11 {2PAGES] 1713
Update 20 (500msec)
RUENRERARRSROBMAE oik: AEFIHRELER 6945 ik :Http emt
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EMTEK®)

Access to the World

IEC 62040-3

Clause Requirement + Test Result - Remark Verdict

6.4.2.3 TABLE: - Output — Linear load: Stored energy mode — No load P
- Harmonic components measurement

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 wltage and its
fundamental and harmonic components.

Load Harmonic Phase 1 Phase 2 Phase 3 -
(%) No. (%) (%) (%)
100 3 0.280 0.286 0.290 -
100 5 0.295 0.304 0.301 -
100 7 0.199 0.201 0.201 -
100 9 0.133 0.140 0.138 -
THD Distortion Distortion Distortion Expected value -
at phase 1 at phase 2 at phase 3 |due to the
specification of the
manufacturer

EEE&? e fo THP 0.584% 0.590% 0.588% < 1% -

30 2 g 2 z 2 2 2
THD =100e [1020J +[1020J +(1020J + 1020J -

RUNENRERRRSROFMAE oib: AERNTRURIRET IR it :Http://www.emtek.com.cn H#B%i:cs.rep@emtek.com.cn
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EMTEK(Y)

Access to the World
Clause Requirement + Test Result - Remark Verdict
Measured graph: THD u
Normal Made Peak [ Integ: Reset YOKOGAWA, Normal Made P Inte: Reset, *
m W Scaling @ Lie Filterm  Time oo P 49.978 ,: il Scolng = Line Filterm  Time  ——— SR ML 49.978 Wz
iz I AVG = FreqFilerm ’ IIE 510 e MAVG_ m  FregFilterm —
GF:3 H
Order U4 [V]  hdf[%] Order U4 [Vl hdr[%] 3 ACIPAW) Order  US [V] hdf[%] Order U5 [V] hdf[%] ZACPAW)
P10 [ 79.978 B2 ] Toual [ 29115 do [T P P04 [(49.978 W | Total [ 991,14 de — Ut _ 300y
1 291 15 99.998 9 0.05 0.024 11 E 50mV@m] 1 22113 99.998 2 0.03 0.014 11 E BQ_IIVM
3 0.62__ 0.280 4 0.02__ 0.009 Syne Srca) 3 063 0.2 4 0.02___0.007 Syme Srelid
Urms4 21.16 ¥ 5 0.65  0.995 6 0.01  0.003 Urms5 21.14 ¥ 5 067 0.304 6 0.01  0.005 U2 300V
Irms4 0.000 A 7 0.44 0.199 8 0.00 0.001 Irms5 0.000 A 7 0.44  0.201 8 0.01 0.006 12 E 50nY
[ 0,001 kN 9 029 0133 10 001 0.004 PS5 0.001 kN 9 .31 0.140 10 0.01  0.004 Syne Sl
S4 0.000 kVA 1 0.16 0.073 12 0.00 0.001 85 0.000 kVA " 047 0.078 12 0.01 0.003 U3 300V
17} 0.000 kvar 13 0.1 0.050 14 0.01 0.003 Qb 0.000 kvar 13 0.10 0.046 14 0.01 0.003 13 £ S0mY iino|
M Error 15 0.14 0.06% 16 0.00 0.000 Ab Error 15 0.14 0.063 16 0.01 0.003 Syne Sreid
Lo Error 17 0.18 0.083 18 0.00 0.002 _ ZB(IPMW) o Error 7 0.19 0.085 18 0.00 0.000 ___ EB(3PAW) __
19 022 0089 20 0.01_ 0.003 W 300VE| 19 021 0.09%] 2 0.00 0.002 Ul 300D
Uthd4 0.581 % 21 0.23 0,02 22 0.00 0.002 14 E S0nV ) Uthds 0.580 % A 0.21  0.097 | 22 0.01 _ 0.006 14 E_50mY @
| the 98010 2 123 01| o .00 0.002 Syne Sri) I theds B9.067 % 93 097 0.0W| M 001 0.002 Syne Sre8
Pthdd 0.1192 25 0.95 0114 26 0.01 0005 Pthdb 0.314 % 2% 0.23 0.103 26 0.01 0.003 J—
G 5 - ’ US 300V
Uthr4 0.504 27 0.97  0.120 28 0.01  0.004 ﬁ E Eﬂmﬁ Uthfb 0.49 % 2f 0.2 0.114 28 0.01  0.00% 15 £ 50mY TG
Ithfd [ 114.246 2 0% 0.412]| 30 0.01___0.003 o Sreifi] I thts 94.669 % 29 026 0.18] 30 0.01__0.005 Sync Sresid
Utiftd 19,977 7n 0.9 0.100 1 .00 0.002 Utifs 19.704 31 0.24  0.110 32 0.01__ 0.003 _
ug 300
Iirt [0 F— 33 020 0.090| [ 000 000 W o sy | wirs 0T — s 020 00| w[ 000 0000 16 £ 50ny 50
hvid 0.238 % 36 0.14  0.064 36 0.00  0.001 Syne Src:ju) hwth 0.243 % 365 0.15  0.068 8 0.00  0.001 Sync Sreut)
het4 30.577 % It 010 0.46| 38 0.00 0.002 hefs 31.392 % 37 010 0.045 | 38 0.01  0.004
Kfactd 487 48 29 0.0 0.028 40 0.00  0.002 Kfacth 329.18 £l 0.0¢  0.032 40 0.00 0.0
[<IPAGEE=] 4/11 PAGE=! 1713 [=PAGE] 5711 ~PAGES] 1713
Normal Mode Peak Over Integ: Reset YOKOGANA 4
0T 72 [ ) Scalng ®  Line Fiherm  Time — --—- TITTOPLL @ 49.978 Wz
TEEEEGE  AMG = FregFiliers
o3
Order UG [V] hdf[¥] Order Us [V] hdf[%] _ ZA(IP4W)
P04 [ 49,578 te | Towl[ 921.99 dc W 30vEm
1 92191 99098 2 009 0.042 11 E 500Vl
3 061 0.9 [ 0,02 0.007 Symo Srciud
Urms6 22120 V 5 067 0.301 B 0.00__ 0.002 v 300V
Irmsb 0.000 A 7 0.4 0.201 ] 0.01 _ 0.003 12 £ 50nV /]
PG 0,000 kN 9 030 0.138| 10 0.00 0.000 Sync Sreiful
S6 0.000 kVA " 017 0.078 12 0.01 l],[lﬂﬁ't U3 300vis
0% 0.000 kvar 13 010 0.047| 14 0.01___0.003 13 £ Eouyiam]
A6 Frror 15 014__0.064| 16 0.01__0.003 Syne Srefid
6 Error 17 0.19  0.085 18 0.01  0.002 _ SB(IPAW)
19 021008 20 0.00__0.002 W 300V
Uthdé 0.588_ % 21 021 0.095| 22 0.00  0.000 14 £ b0nviam|
Ithdb 97.592 % 23 022 0.097| 24 0.01_ 0.004 Syne Sre:ful)
Pthdb 0.049 % 25 0.24 0.107 26 0.02 0.007
Uthf6 0.467_% 2 095 0.112| 8 0,01 0.004 B B
Ithf6 | _106.326 % 2 095 0411 30 0.01___0.005 Syne Srefid
Utif6 19.317 kil 0.24 0.110 32 0.01 0.003
Itif6 [0 F— [ 020 0089 [ 0.0 0.000 b e
hvfb 0.5 % 36 0.14__0.064| 36 0.01 __0.006 Syne Srou)
hefb 305 % 37 010 0.044| 38 0.00 _ 0.000
Kract6 [ 391 186 39 006 0.027| 40 0.00__0.001
[<PACER] 6711 APAGEST 1713
6.4.2.4 TABLE: - Output — Linear load: Stored energy mode — Full load P
Harmonic components measurement
Description of test conditions / test construction:
Description of test conditions / test construction:
1) UPS runs in battery mode, applying 100 % reference test load to the UPS output, then measure output
wltage and its fundamental and harmonic components.
Load Harmonic Phase 1 Phase 2 Phase 3 -
(%) No. (%) (%) (%)
THD Distortion Distortion Distortion Expected value --
at phase 1 at phase 2 at phase 3 | due to the
specification of the
manufacturer
RENRERER RS RBRAE REAR VX69# RHE:Http://www.emtek.com.cn HBFi:cs.rep@emtek.com.cn
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EMTEK®)

Access to the World
IEC 62040-3
Clause Requirement + Test Result - Remark Verdict
see formula to -
1.093% 1.094% 1.088% < 2%
THD below
30\ 2 50\ 2 70\ 2 9 \2
THD =100e (/102 | +|10% | +|10® | +[10% | =
Measured graph: THDu
Normal Mode Peak Over Soaling #  Line Fiterm L YOKOGAWA 4 Normal Mode @Pﬁh@ﬂver Scaling % Line Filterm nmelnteg:_l}gs_e_t__“ YOKOGAWA 4
DBnn AV m  FroqFillerm T OPLL DA 49.997 He EEE Soding = e Fiter= I Rl 49.997 He
o3 GF:3
Order U4 [V] hdf[%] Order U4 [V] hdf[%] Order U5 [V] hdf[%] Order U5 [V] hdf[%] __ IAG3P4W)
fPLL1:U4 [ 49.997 Hz | Total[ 220.66 da[———- —— fPLL1:U4 [ 49.997 Hz | Total[ 220.58 de[-——— — Hlement |
1 [ 220.65_100.000 2 023 0.104 1 [ 220.57_100.000 2 017 ___0.077
3 138 0.6% 4 0.05_ 0.0%5 3 141 0.639 4 0.02__0.007
Urms4 220.65_V 5 1.07 0487 6 0.04__0.018 Urns5 22057 V 5 1,07 0.483 6 0.02__0.011
Irms4 0.4517 kA 7 0.78__ 0.354 8 0.04__0.018 Irms5 0.4533 kh 7 078 0.352 8 0.02__0.010
P4 99.65 kit 9 0.67__0.305| 10 0.03__ 0.015 P5 99.98 KIf 9 0.67__0.305| 10 0.01___0.002
s4 99.66 KVA 1 057 __0.260 | 12 0.03__ 0.016 5 99.99 kVA 1 056 0.05¢| 12 0.00__0.001
o 1.93 kvar 13 052 0.235| 14 0.02__ 0.009 i3 1.01 kvar 13 051 0231 14 0.04_ 0.016
X 0.9999 15 045 0.203| 16 0.03_ 0.014 A5 0.9999 15 044 0201 16 0.01__0.004
o4 G0.1_° 17 0420492 18 0.04__ 0.020 _ SB(3P4W) 95 60.58 17 0420189 18 0.01__0.004 ___ SB(3P4W)
19 039 06| [ 0.8 o012 | Fgerentds 19] 040 _0180| 20| _0.01__0.003 Elenent 4
Uthd4 1.093 % 2 034055 | 22 0.03__0.011 Uthds 1.09¢ % 2 035 068 | 22 0.00 _ 0.002
I thd4 1147 % 23 0310139 24 0.02__0.011 Ithds 1124 % 23 034 0152 | 24 0.01__ 0.003
Pthd4 0.012_% % 0.8 0129 26 0.03__ 0.012 Pthds 0.012 % % 029 0132 2 0.0 0.008 (ement £ e
Uthf4 0.658 % 27 0.5 0114 28 0.04_ 0.019 Uthf5 0.660 % 27 025 0.113| 28 001 0.004 15 E 5ony
Ithf4 0.718 % 29 0.1 0.09%| 30 0.04_ 0.020 1thf5 0.672 % 29 022 0.099] 30 0.00__ 0.000 Sync Srci
Utit4 24.315 3 019 0.087| 32 0.04_ 0.020 Utifs 24.359 Kl 019 0.087| 32 0.01_0.003 | Element 6
Itif4 6.894 33 015 0.068 | 34 0.02__0.011 1tif5 24846 33 014 0.065 | 34 0.02__ 0.009 16 E Sonvim]
hvf4 0.483_% 35 012 0.064 | 36 0.05__ 0.0 Syne Sr:] hvfs 0.484 35 012 0.056| 36 0.01__0.007 Syne Sreli]
hef4 0.508 % 37 0.08_ 0.037| 38 0.03__ 0.012 hefs 0.495 37 0070032 38 0.01__0.007
Kfact4 |__1.0168 39 0.0 0.095| 40 0.01__ 0.004 Kfacts |__1.0148 39 0.04__0.017| 40 0.00__0.001
[2JPAGEL] 4/11 {2PAGEES} 1713 [<JPAGE] 5/11 ZPAGE'S! 113
Update 9 (500msec) Update 9 (500msec)
Normal Mode Integ: Reset YOKOGAWA
Scaling ®  Line Filterm  Time - TUUI PLL :mE 49.997 Hz
AVG  m _FreqFilterm
tF:3
Order UG [V] hdf[%] Order U [Vl hdf[%] _ SAGPAW)
PLL1:U4 [ 49.997 Hz | Total[ 220.32 P [—— Flement |
1 [ 220.31_100.000 2 0.07__ 0.030
3 139 0.632 4 0.03__ 0.012
Urns6 22032 V 5 1.05 0477 6 0.01__ 0.006 G
Irms6 0.4536 kA 7 0.80 _ 0.364 8 0.02__ 0.007 19 E_50nV[&m)
P6 99.93 kit 9 0.66  0.299 10 0.01__ 0.002 Syne Sre{i)
6 99.94 kVA " 0.58  0.264 12 0.01__ 0.007 —UEs‘e'"e"' 33\,
6 1.04 kvar 13 051 0.030| 14 0.01__0.006 13 E 50nV
A6 0.9999 15 045 0.206| 16 0.02__0.010 Syne Sreli]
6 60.60 ° 17 043 0.9 | 18 0.01__ 0.005 ___ SB(3PaW)
19 0.37__ 0166 20 0.03__0.014 Element 1
Uthds 1.088 % 2 034 0453 22 0.02__ 0.007
1thde 1.138 % 23 033 062 | 24 0.01__0.006
Pthds 0.012_% % 0.7 __0.124| 2 0.01__0.003
Uthts 0.654 % 27 0.6 0.119| 28 0.01__0.006
1thf6 0.699 % 29 0220401 30 0.02__ 0.010
Utife 24.158 3 018 0.081| 32 0.02__ 0.009
1tif6 26.000 33 015 0.066 | 34 0.01__ 0.006
hv6 0.478 % 35 011 __0.051| 36 0.01 _ 0.005 Syn Sre:i
het6 0.498 % 37 0.07__0.031| 38 0.01__0.006
Kfact6 [ 1.0159 39 0.07 __0.032]| 40 0.02__0.010
[JPAGEL] 6/11 EPAGEZ] 1713
Update 9 (500msec)
RUENRER AR RS ROFRLE ANHBUR DR I X694 ‘Http v.emtek.c fiics.rep@
EMTEK (Shenzhen) Co., Ltd Majiz emtek.com.cn E-mail: cs emtek.com.cn

TRF No.: IEC62040_3C

Page 39 of 71

Report No.: ENS2407180144P00101R Ver.1.0




EMTEK®)

ess to the World

IEC 62040-3

Result - Remark Verdict

Clause Requirement + Test

6.4.2.10.1 | TABLE: Overload capability test — Normal mode 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) Measure the overload time duration, check UPS transfer to bypass and transfer back to normal mode
automatically if removing overload.

Condition Specs
30°C ambient, 1000m, nominal Uin
105-110% load, 60 minutes
Owerload 110-125% load, 10 minutes
verioa 126-150%load, 1 minute
>150% load, 200 ms
Load Input woltage Input power Output Output Specified Verdict
(%) ) (kVA) (kW) wltage power time
V) (kVA) (kW) interval
(s)
110 - -- -- -- 60 minutes P
125 -- -- -- -- 10 minutes P
150 - -- -- -- 1 minute P
>150 -- -- -- -- 200 ms P

Measured graph:
110% linear load, owerload time>60mins;

Channel 1 - Output Voltage A
Channel 2 - Output Voltage B

Channel 3 - Output Voltage_C
Channel 4 - Output Current_A

2) 125% linear load, owerload time>10mins;

RUENRERARRSROBMAT it FAERNTHLURIRAEZTVEEHE Mik:Http://www.emte
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Clause Requirement + Test Result - Remark Verdict

Channel 1 - Output Voltage A Channel 3 - Output Voltage_C
Channel 2 - Output Voltage B Channel 4 - Output Current_A

_150% linear load, owerload time>60s;

A

Channel 1 - Output Voltage A Channel 3 - Output Voltage_C
Channel 2 - Output Voltage B Channel 4 - Output Current_A

_>150% linear load, owerload time>200ms;

o

Channel 1 - Output Voltage_A Channel 3 - Output Voltage_C
Channel 2 - Output Voltage B Channel 4 - Output Current_A
FMENRERRRSROBBAR it AEARNTHURSRET I X694 ht:Http://www.emtek.com.cn #B%§:cs.rep@emtek.com.cn
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6.4.2.10.2 | TABLE: Owerload capability test — Stored energy mode P

Description of test conditions / test construction:

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

Conditi Specs
ondition 30°C ambient, 1000m, nom[Inal Uin
105-110% load, 60 minutes
Owerload 110-125% load, 10 minutes
126-150%0load, 1 minute
>150% load, 200 ms
Load Input voltage Input power Output wltage | Output power | Specified time| Verdict
(%) V) (kVA) (kw) V) (kVA) (kw) interval
(s)
110 - - - - 60 minutes P
125 -- - - - 10 minutes P
150 -- - - - 1 minute P
>150 -- -- - - 200 ms P

Measured graph:
110% linear load overoad time=60min;

AL U

MUMJHI!II

L

Channel 1 - Output Voltage A Channel 3 - Output Voltage C
Channel 2 - Output Voltage_B Channel 4 - Output Current_A

_125% linear load owerload time>10min;

4
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Result - Remark

Verdict

Channel 1 - Output Voltage_A
Channel 2 - Output Voltage B

3)

) <150% linear load o

U

v

Channel 1 - Output Voltage_A
Channel 2 - Output Voltage B

_>150% linear load o

U

v

Channel 1 - Output Voltage_A
Channel 2 - Output Voltage B

verload time>60s;

veload time>200ms;

Channel 3 - Output Voltage_C
Channel 4 - Output Current_A

‘H"m [

Channel 3 - Output Voltage_C
Channel 4 - Output Current_A

Hl 00

Channel 3 - Output Voltage_C
Channel 4 - Output Current_A
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6.4.2.10.3 | TABLE: - Fault clearing capability — Normal mode P
- Short circuit test

Description of test conditions / test construction:
1) UPS operating in normal mode, Without Bypass input, 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 “Output Short
Circuit”
3) Then remove the shorted circuit; Reset alarms, “Output Short Circuit " will be cleared.
4) Turn UPS on, UPS run in normal mode again.

Measured graph:
1) Output shorted, UPS shut down and alarm " Output Short Circuit *, remove shorted circuit and reset
alarm, alarm " Output Short Circuit " cleared, turn on UPS to normal mode

ek T iT M 1.00

500 A ”Im
Channel 1 - Output Voltage_A Channel 3 - Output Current_B
Channel 2 —Output Current_A Channel 4 —Output Current_C
6.4.2.10.4 | TABLE: - Fault clearing capability — Stored energy mode P

- Short circuit test

Description of test conditions / test construction:
1) UPS operating in battery mode, Without Bypass input, applying 50% linear load. Output is
220V/50Hz.
2) Then make output shorted, check UPS response. UPS should shut down and alarm “Output Short
Circuit ".
3) Then remove the shorted circuit; Reset alarms, Output Short Circuit “will be cleared.
4) Turn UPS on, UPS run in battery mode again.

RUNENRERRRSROEMRAE
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Measured graph:
Output shorted, UPS shut down and alarm " Output Short Circuit ", remove shorted circuit and reset alarm,
alarm " Output Short Circuit " cleared, turn on UPS to battery mode

ek 11 fx ML00s i M 1.00s
-

W\WMIHWU!ll!ll!llllllllllllll|Hl|!||l|llll!ll!ll!lllllllllllll!llllllllllllllllllll|lllll|llllllllllllll'll'\LlI‘_

Channel 1 - Output Voltage_A Channel 3 - Output Current_B
Channel 2 - Output Current_A Channel 4 - Output Current_C
6.4.2.11.1 | TABLE: - Change of operating mode — Normal to stored energy mode P

- AC input failure test

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.

Measured graph:
Before waveform After waveform

A

Channel 1 - Output Voltage A Channel 3 - Output Voltage _C

Channel 2 - Output Voltage_B Channel 4 - Input Current _A
Power Response Before (V) After (V) Deviation < 5%
Type procedure
A B C A B C Dewvati Dfe\nat Dewvati
on ion on

RUENRER R RS RO FRAE
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Phase | Phase| Phase

A B c
220v/ Normal to 218.0 | 219.0 | 219.0 | 2200 | 222.0 | 222.0 | 0.92% | 1.37% | 1.37%
50Hz Battery
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6.4.2.11.3 TABLE: - Change of operating mode — Normal to bypass P
mode
- Owerload test

Description of test conditions / test construction:
1) UPS has a bypass mode of operation which is automatic in operation under conditions of output
owerload.
2) The input and output wltage waveforms shall be observed during transitions normal to bypass
mode.

Measured graph:
Before Wawveform After Waveform

/\/ < ”\/\ ! ’\/\ <

\// \\)\-// \ \// \\_/\/ (’/ \

Channel 1 - Output Voltage_ A Channel 3 - Output Voltage_C
Channel 2 - Output Voltage B Channel 4 - Input Current_A
Power Response Before (V) After (V) Deviation < 5%
Type procedure
_— Deviati | Deviatio
Dewvatio on n
A B C A B C nPZase Phase | Phase
B C
220V/ 50Hz Ng;”tqti'r;o 215.0 | 216.0| 216.0 | 2150 | 218.0 | 217.0 0 | 0.93% | 0.46%
6.4.2.11.4 TABLE: - Step load —Normal mode P

Description of test conditions / test construction:
1) Impact linear load as defined 20 %=> 100 %=> 20% nominal load with 220V/50Hz in normal mode.
2) Check the transient response

RUNENRERRRSROEMRAE
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Measured graph:
1) Step load from 20% unto 100% linear load.
Before Waveform Aftr Wawveform

ek 71 53 M 400115 T H 400115

Channel 1 - Output Voltage A Channel 3 - Output Voltage C

Channel 2 - Output Voltage B Channel 4 - Output Current _A
Power |Respon Before (V) Atfter (V) Dewviation < 5%
Type se
procedu
re
Deviatio | Dewviatio | Dewiatio
A B C A B G n Phase | n Phase | n Phase
A B C
200v/ | 20% to
50HZ 100% 218.0 219.0 219.0 218.0 219.0 218.0 0 0 0.46%
load

2) Step load from 100% down to 20% linear load.
Before Waveform

i

fter Waveform

T T T A T A s

e T T R SRS S SO BB SLARLATA SU s asisl ki

Channel 1 - Output Voltage_A Channel 3 - Output Voltage C
Channel 2 - Output Voltage B Channel 4 - Output Current _A
Power | Respon Before (V) After (V) Deviation < 5%
Type se . — —
procedu Dewviatio | Deviatio | Dewvatio
. A B C A B (] n Phase | n Phase | n Phase
A B C
220V7 |100% to| 5174 | 2180 | 2180 | 2200 | 221.0 | 2210 | 1.38% | 1.38% | 1.38%
50Hz 20%

RUENRER R RS RO FRAE
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load

6.4.2.11.5

TABLE: - Step load — Stored energy mode P

Description of test conditions / test construction:
1) Impact linear load as defined 20 %=> 100 %=> 20% nominal load with 220V/50Hz in battery mode.
2) Check the transient response

Measured

graph:

1) Step load from 20% unto 100% linear load.

Before (V) After (V) Deviation < 5%
Power | Respon
Type se
procedu
re Dewviatio | Deviatio | Dewviatio
A B C A B C n Phase | n Phase | n Phase
A B C
200y |20% 10
50Hz I10(3;’/0 218.0 219.0 219.0 217.0 218.0 218.0 0.46% 0.46% 0.46%
oa

M 400ms
-

2) Step load from100% down to 20% linear load
Before Waveform

hannel 1 - Output Voltage A
Channel 2 - Output Voltage B

Aer Waveform
ek Tl ia

Channel 3 - Output Voltage C
Channel 4 - Output Current_A
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Power | Respon Before (V) After (V) Deviation < 5%

Type se — — —
procedu Dewvatio | Deviatio | Dewvatio
re A B C A B C n Phase | n Phase | n Phase

A B Cc
220V/ 100% to
20% 217 218 218 220 221 221 1.38% | 1.38% 1.38%
50Hz
load
6.4.3.1 TABLE: - - Output — Non-linear load: Normal mode — Full load P

- Harmonic components measurement

Description of test conditions / test construction:
UPS runs in normal mode, applying 100 % non-linear load to the UPS output, then measure output
wltage and its fundamental and harmonic components.

Load Harmonic Phase 1 Phase 2 Phase 2 -
(%) No. (%) (%) (%)
100 3 1.017 0.996 1.005 --
100 5 1.440 1.472 1.469 -
100 7 0.168 0.175 0.173 --
100 9 0.215 0.241 0.214 -
THD Distortion Distortion Distortion Expected --
at phase 1 at phase 2 at phase 3 value due to
the
specification
of the
manufacturer
see formula to -
0, 0, 0, 0,
THD below 1.884% 1.900% 1.892% < 5.5%

30\ 2 5o \ 2 70\ 2 9 \2
THD =100¢ (mZOJ +(1020J +(1020J +(1020] =
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Measured graph:
Normal Mode Juilfur Scaling ®  Line Filterm  Time ImeEReﬁPﬁt e m & Nomal Moo Scaling ™ Line Filterm  Time Integiliese_g - mmm :
DPBEEEE _ AG = FreqFiters T e e DPEEHE _ AG = FregFiters T e ke
o3 o3
Order U4 [V  hdf[%] Order U4 [V] hdf[%] | __ SA(P4W) Order U5 [V] hdf[%] Order  US [V] hdf[%] | ___ SAGP4W)
PLLA:U4 [ 49.979 1z | Total[ 220.70 dc[———— —-] Flement | PLLA:U4 [ 49.979 Wz | Total[ 29054 d[— —] e
1 [_220.66_100.000 9 023 0.103 1 [ 220.50_100.000 2 0.16__ 0.074 11 E_50ny@ml
3 2.04__1.017 4 013 0.057 3 2.0 0.99% 4 0.08__ 0.035 Syne ST
Urns4 220.69_V 5 318 1.440 6 0.03__0.015 Urnss 220.56_V 5 305 1412 6 0.04__ 0.020
Irms4 0.4508 kA 7 0.37__0.168 8 005 0.02 Irmsb 0.4537 kA 7 0390175 8 0.01__ 0.005
P4 94.69 ki 9 0.47__0.215] 10 0.04___0.019 P5 95.08 kil 9 055 0041 | 10 0.01___0.006
84 99.49 kVA 1 0.99 0.7 12 0.04__0.019 5 100.08 kVA 1 098 0.443| 12 0.01__0.006
o 30.52 kvar 13 0.20 0002 14 0.03__0.012 1] 3103 kvar 13 016 0.073| 14 0.03___0.015
M 0.9518 15 0330150 16 0.03__0.015 A5 09501 15 036 0.162| 16 0.01___0.004
4 617.85_° 17 0.55_ 0250 | 18 0.04___0.018 5 618.18_° 17 055 0051 | 18 0.03__ 0.016
19 010 0.046| 20 0.03___0.016 19 010 0.044| 2 0.03__ 0.014
Uthd4 1.884 % 2 0160011 | 22 0.01__0.006 Uthds 1.900 % 2 0200090 2 0.00__ 0.002
I tha4 30.380 % 23 0.3%__ 015 | 24 0.02__ 0.008 1 thdb 30.982 % 23 030 0135 | 24 0.02__0.01
Pthd4 0.483_% % 0.07__0.032] 2 0.03__ 0.016 Pthds 0.497 % % 0.9 0.042]| 2 0.01__0.005
Uthf4 0.550 4% 27 0080038 28 0.03__0.014 Uthf5 0.559 % 27 013 0.057| 928 0.00__0.00
Ithf4 2.693_4% 2 0240110 30 0.02__ 0.008 1thfb 2.812_% 2 02 0102| 30 0.01___0.005
Utifd 19870 3 0.07__0.033] 3 0.03__0.013 Utifs 20.342 3 0.14___0.063| 32 0.01__ 0.003
Itif4 81.093 33 0.9 0.042| 34 0.02__0.007 1tif5 87.542 33 011 0.050 | 34 0.02__ 0.007
hvf4 0.8 % 35 018 0.081 | 36 0.01__0.003 Sync Src:] hvfs 0.857 % 35 015 0.070| 36 0.00__ 0.001 Syne Srcf1
hef4 15.664 % 37 0.08__0.034| 38 0.02__ 0.008 hefs 15.885 % 37 015 0.066| 38 0.00__ 0.007
Kfactd [ 2.3067 39 0.06___0.007| 40 0.03__ 0.013 Kfacts |__2.4016 39 0.07__0.032] 40 0.02__0.007
[<JPAGE] 4/11 {EPAGEZ] 1713 [AIPAGE] 5/11 {APAGEI] 1213
Undate 37 (500msec) Update 37 (500msec)
Normal Mode Peak Over Integ: Reses 'YOKOGAWA 4
0102 U3 A 5 0Bl Scaling ®  Line Filtlerm  Time ~ ----- TTTIT PLL :g 49.979 Hz
M2BEEE  AVG = FreqFilterm
Order U6 [V] hdf[%] Order U6 [V] hdf[%]
fPLL1:U4 [ 49.979 Hz | Total[ 220.44 de [ ————— ——]
1 [ 220.40_100.000 9 0.04___0.017
3 2.0 1.005 4 0.07___0.030
Urnsé 22042 V 5 3.04_ 1.469 6 0.02__0.009
Irms6 0.4493 kA 7 0.38___0.173 8 0.02___0.01
P 9412 ki 9 0.47__0.214] 10 0.01__0.005
6 99.04 kVA 1 0.98 0444 12 0.01__0.005
06 30.84 kvar 13 018 0.081 | 14 0.02__ 0.009
A6 0.9503 15 029 0.133] 16 002 0.007
6 G18.14_° 17 0550041 | 18 0.02__ 0.010 _ SB(apaw)
19 010 0.045| 20 0.02__ 0.009 et o
Uthds 1.892 % 2 012 0.064| 22 0.05__ 0.0
thds 30.890 % 23 0.29 0132 24 0.01__ 0.003
Pthds 0.492_% % 010 0.046| 26 0.02__0.010
Uthf6 0.529 % 27 0.8 0.037| 28 0.00__ 0.001 m
Ithf6 2.684 % 29 0.22__0.401| 30 0.04__0.016 Sync Src:u]
Utif6 19.205 3 012005 | 32 0.04___0.017 | Elenent &
1tifs 82.913 33 0.08_ 0036 | 34 0.03__0.014 [ 38%
hvfs 0.89 4% 35 0.20__0.089| 36 0.02__ 0.008 Sync Sre:l
hefs 15.883_% 37 010 0.043| 38 0.01__0.005
Kfact6 | 2.3590 39 0.07__0.032] 40 0.01___0.004
[ZPAGEEE] 6/11 SPAGE] 1/13
Update 37 (500msec)
6.4.3.2 TABLE: - - Output — Non-linear load: Stored energy mode — Full load P

- Harmonic components measurement

Description of test conditions / test construction:
UPS runs in battery mode, applying 100 % non-linear load to the UPS output, then measure output
wltage and its fundamental and harmonic components.

Load Harmonic Phase 1 Phase 2 Phase 3 -
(%) No. (%) (%) (%)
100 3 1.155 1.113 1.126 -
100 5 1.457 1.510 1.479 -
100 7 0.140 0.164 0.155 -
100 9 0.198 0.245 0.206 -
THD Distortion Distortion Distortion Expected -
at phase 1 at phase 2 at phase 3 value due to
the
specification
of the
manufacturer
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see formula to -
1.960% 1.997% 1.962% < 5.5%
THD below
3 \2 5 \2 7\2 90 \2
_ 20 20 20 20
THD =100e_[|102 | +102 | +[10% | +[10
Measured graph:
Normal Mode EI@%I%%?E oz W Line Fil YOKOGAWA 49 Normal Mode Pea@%% Scke ¥ Lre Fi - Integ: Reset YOKOGAWA 4
[13] caling #  Line Filterm PLL :[@8 49.994 H. caling W Line Filterm ime  --——=I-=I-= py| @] 49.994 H:
MRMEMEEE  AVG = FreqFiltorm w ‘ BMEIEE  AVG = FreqFilterm ‘
CF:3 CF:3
Order U4 [V] hdf[%] Order U4 [V] hdf[%] __ SAGP4W) Order U5 (V] hdf[%] Order U5 [V] hdf[%] _ SAGPAW)
PLL1:U4 [ 49,99 e | Total [ 220.67 I — Flement 1 PLL1:U4 [ 4999 Ttz | Total[ 29058 [ — ] Flement 1
1 [ 220.63_100.000 2 0.24__ 0107 1 [ 220,54 100.000 2 012 0.055
3 955 1.155 4 0.09__ 0.040 3 246 1.113 4 0.02__ 0.007
Urms4 220.67_V 5 301 1.457 6 0.03__ 0.013 Urns5 200.62_V 5 333 1.510 6 0.01__ 0.003
Irms4 0.4526 kA 7 0.31__0.140 8 0.04_ 0.018 Irms5 0.4553 kA 7 036 0.164 8 0.01__0.005
P4 95.09 kit 9 044 0498 10 0.04_ 0.020 P5 95.45 Kkif 9 054 0.045| 10 0.02_ 0.007
s4 99.88 kVA 1 0.97 0439 12 0.04_ 0.016 5 100.44 kVA 1 1.00 0451 12 0.01_0.003
“ 30.57 kvar 13 016 0.011 | 14 0.05  0.02 i3 31.98 kvar 13 018 0.084| 14 0.02__ 0.009
Ut 0.9520 15 0.96__0.119| 16 0.04__0.016 Syne Src:o A5 0.9503 15 0.37__0.166| 16 0.03__ 0.015
4 G17.82_° 17 052 0.03| 18 0.01__0.006 _ SB(apaw) 3 G18.14_° 17 056 0953 18 0.02__0.011 __ SB(3P4W)
Element 4 Element 4
19 0.06_ 0.0 20 0.02__0.010 TR T 19 0.09_ 0.042| 20 0.01__ 0.003 e
Uthd4 1.960 % 2 011 0.049| 22 0.03__ 0.012 14 E 500V Uthds 1.997 % 2 022 0401 22 0.03__ 0.012 14 E 50nVm)]
I thd4 30.156_% 23 029 0132 24 0.01__ 0.005 Syne Sre:{U Ithds 30.765 % 23 035 059 | 24 0.03_ 0.016 |
Pthc4 0.516 % 2% 0.08  0.038| 2 0.01__ 0.003 —U%‘e'"e"” Pthd5 0.5%5 % 2% 0.05  0.02]| 2 0.01__ 0.005 —Ug'e"'egbgv
Utht4 0.4% % 27 0.0 0.024]| 28 0.02__ 0.007 I5 £ Sonymm] Uthf5 0.591 % 27 015 0.068| 28 0.03_ 0.012 I5 £ Sonyiam]
Ithf4 2.589 % 29 016 0.0 | 30 0.02__0.010 Sync Sre:i Ithf5 2.808 % 29 096017 30 0.01___0.002 Sync Sre:i)
Utit4 17.776 3 016 0.011 | 32 0.02__ 0.008 —goment & Utifs 21,569 Kl 010 0.044 | 32 0.02__ 0.009 et &
Itif4 80.063 33 0.09_ 0.042| 34 0.00 _ 0.002 16 E 500V 1tif5 88.004 33 014 0.062 | 34 0.01__0.002 16 E 50ny )
hv4 0.952 % 35 014 0.064| 36 0.02__ 0.007 Sync Src:] hvs 0.953 % 35 020 0.093| 36 0.01__ 0.005 Syne Srcf
hef4 15.573 % 37 0.09 _ 0.043| 38 0.02__0.011 hefs 15797 % 37 010 0.046| 38 0.01__ 0.006
Kfact4 | 2.2807 39 0.07___0.033]| 40 0.01__ 0.006 Kfacts | 2.3790 39 0.06 0.029| 40 0.01_ 0.003
[=PAGER] 4/11 EPAGEE] 1/13 [ZPACER] 5/11 EPACES 1713
Update 33 (500msec) Update 33 (500msec)
Normal Mode EIEZIPI%IH@% Scaling #  Line Fit Ti Integ: Reset YOKOGAWA
caling ®  Line Filterm ime - =I== L :[Ug 49.994 H;
DNEBEEE A6 = FreqFiters w :
(6F]
Order UG [V] hdf[%] Order UG [V] hdf[%] __ ZAG3PAW)
PLL1:U4 [ 4999 Hz | Total [ 220.38 S I—— et
1 [ 220.34 100.000 2 0.06_ 0.029
3 248 1.12 4 0.03_ 0.014
Urmsé 220.39_V 5 3.6 1.479 6 0.02__0.008 R
Irms6 0.4507 kA 7 0.34__0.155 8 0.04__0.018 12 E 50nVm|
PG 94.42 kit 9 045 0.206 | 10 0.03__ 0.015 Sync Sre:f)
[ Eloment 3
6 99.32 kVA 1 0.97 0442 12 0.03__ 0.012 (ement &l
6 30.81 kvar 13 016 0.074| 14 0.04_ 0.018 13 £ 50nVmm]
A6 0.9507 15 0.9 0.133| 16 0.02__ 0.008 Syn Srei]
6 618.07_° 17 051 0.233]| 18 0.02_ 0.007 T )
19 0.08_ 0.0 20 0.04__0.019 o™ hod
Uthds 1.960 % 2 013 0.068| 22 0.05_ 0.0% 14 E 50nV
1thde 30.651 % 23 032 0.146 | 24 0.02__ 0.008 Syn Sre:U
Pthds 0.521 % % 011__0.061| 26 0.02__ 0.009
Uthts 0.5% % 27 0.07 0032 28 0.03__ 0.014
1thf6 2.679 % 29 020 0.092] 30 0.01__ 0.004
Utite 18.987 3 013 0.089| 32 0.04_ 0.018
1it6 82.898 33 011 0.049| 34 0.02__ 0.011
hv6 0.945 % 35 015 0.069| 36 0.02__ 0.008 Syne Sre:i]
hef6 15.780_% 37 010 0.048| 38 0.03__0.014
Kfact6 | 2.3367 39 0.05_ 0.024| 40 0.02__0.011
[2JPAGEL] 6/11
Update 33 (500msec)
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6.4.3.3.1 TABLE: - Reference non-linear load — Normal to stored energy mode P
- AC input failure test

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 woltage
deviation.

Measured graph:
Before waveform After waveform

M 400ms

i Al

hannel 1 - Output Voltage A Channel 3 - Output Voltage C
Channel 2 - Output Voltage_B Channel 4 - Input Current_A
Power Respon Before (V) After (V) Dewviation < 5%
Type S‘raocedu Deviatio | Deviatio | Dewviatio
Fe A B C A B C n Phase | n Phase | n Phase
A B C
Normal
aZZOV/SO to 218.0 219.0 219.0 220.0 221.0 221.0 0.92% | 0.91% 0.91%
Battery
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6.4.3.3.2 TABLE: - Reference non-linear load — Stored energy to normal mode P

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

Measured graph:
Before waveform After waveform

el T i ek 1l b

0044

\‘\/ c" \\ Vo /
ASANANNAN

i

w;

/A
/

hannel 1 - Output Voltage A Channel 3 - Output Voltage Phase C

Channel 2 - Output Voltage B Channel 4 - Input Current Phase A
Power | Respon Before (V) After (V) Deviation < 5%
Type se - —
deviatio | dewatio o
PSS A B C A B C n Phase [ n Phase LT
re Phase C
A B

Battery

220V/50 | to 218.0 219.0 219.0 218.0 219.0 219.0 0 0 0

Hz Normal

6.4.3.3.3.a TABLE: - Reference non-linear load steps — Normal mode < 4.0 kVA rating N/A

Description of test conditions / test construction:

Measured graph:

6.4.3.3.3.b 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 33 %=> 66%=100 %=> 66 %=> 33% non-linear load with 220V/50Hz in
normal mode.
2) Check the transient response.

Measured graph:
1) Step load from 33% up to 66% non-linear load
Before waveform After waveform
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IR b W !t AR A A A A A A Ak ! ! A A AR A Al g

hannel 1 - Output Voltage A

Channel 2 - Output Voltage B Channel 4 - Output Current_A
Power | Respon Before (V) After (V) Deviation < 5%
Type S?ocedu Deviatio | Dewviatio | Dewiatio
re A B C A B C n Phase | n Phase | n Phase
A B C
200/ | 3% to
66% 218.0 219.0 219.0 218.0 219.0 219.0 0 0 0
50Hz load

2) Step load from 66% up to 100% non-linear load

Before waveform

After waveform
el 111t ik

ek 5

7 A0t et A A0 s 0t A A Al 0 A 0 0 P ot M Vot

B - 159ms

hannel 1 - Output Voltage A | Channel 3 - Output Voltage C
Channel 2 - Output Voltage B Channel 4 - Output Current_A
Power Respon Before (V) After (V) Dewviation < 5%
Type se - - —
procedu Dewviatio | Dewvatio | Dewatio
. A B C A B C n Phase [ n Phase | n Phase
A B C
220V/ Ao
50Hz t0100% | 218.0 219.0 219.0 217.0 218.0 218.0 0.46% | 0.46% 0.46%
load

3) Step load from100% down to 66% non-linear load
Before waveform After waveform

RUENRER R RS RO FRAE
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hannel 1 - Output Voltage A

Channel 2 - Output Voltage B Channel 4 - Output Current_A

Power | Respon Before (V) After (V) Deviation < 5%

Type S?ocedu Deviatio | Dewviatio | Dewiatio

re A B C A B C n Phase | n Phase | n Phase
A B C
220V/ 100% to
50HZ 66% 217.0 218.0 218.0 219.0 220.0 220.0 0.92% | 0.92% 0.92%
load

4) Step load from 66% down to 33% non-linear load
Before waveform After waveform

ek 1151 ek 5

e R

[ AW A b T e VP PRy VY |

Channel 1 - Output Voltage A Channel 3 - Output Voltage C
Channel 2 - Output Voltage B Channel 4 - Output Current_A
Power Respon Before (V) After (V) Dewviation < 5%
Type se - - —
procedu Dewviatio | Deviatio | Dewvatio
. A B C A B C n Phase | n Phase | n Phase
A B C
220V/50 | 66% to
Hz 33% 218.0 219.0 219.0 220.0 221.0 221.0 0.92% | 0.91% 0.91%
load
6.4.3.3.4 TABLE: - Reference non-linear load steps — Stored energy mode < 4.0 kVA N/A
rating
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Description of test conditions / test construction: test repeated according to sub-clause 6.4.3.3.3.a

Measured graph:

6.4.3.3.4 TABLE: - Reference non-linear load steps — Stored energy mode > 4.0 kVA P
rating

Description of test conditions / test construction: test repeated according to sub-clause 6.4.3.3.3.b
1) Impact linear load as defined 33 %=> 66%=100 %=> 66 %=> 33% non-linear load with 220V/50Hz in
battery mode.
2) Check the transient response

Measured graph:
1) Step load from 33% up to 66% non-linear load
Before waveform After waveform
ek

hannel 1 - Output Voltage A Channel 3 - Output Voltage_C
Channel 2 - Output Voltage B Channel 4 - Output Current_A
Power | Respon Before (V) After (V) Deviation < 5%
T - . "
ype ;(raocedu Devatio | Deviatio | Dewvatio
re A B C A B C n Phase | n Phase | n Phase
A B C
33% to
22?_'\’2’50 66% | 218.0 | 2200 | 219.0 | 2180 | 219.0 | 219.0 0 | 0.45% 0
load

2)Step load from 66% up to 100% non-linear load
Before waveform After waveform
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7 e s s e s e s s b b

hannel 1 - Output Voltage A
Channel 2 - Output Voltage B

A Ak N ok Wk N A Yk B N

| Channel 3 - Output Voltage_C
Channel 4 - Output Current_A

Power | Respon Before (V) After (V) Deviation < 5%
12 Sreo cedu Deviatio | Deviatio | Dewvatio
re A B C A B () n Phase | n Phase | n Phase
A B C
100% to
23%\’2’ 50| " 6606 | 217.0 | 2180 | 2180 | 2190 | 2200 | 220.0 | 0.92% | 0.92% | 0.92%
load

Before waveform
el 111t

LR T T T T R T e T

hannel 1 - Output Voltage A
Channel 2 - Output Voltage B

4) Step load from 66% down to 33% non-linear load

After waveform

ek 5

| Channel 3 - Output Voltage_C
Channel 4 - Output Current_A

Power Respon Before (V) After (V) Dewviation < 5%
Type se - - —
procedu Dewviatio | Dewvatio | Dewatio
. A B C A B C n Phase [ n Phase | n Phase
A B C
66% to
22?_};/50 33% 218.0 219.0 219.0 220.0 221.0 221.0 0.92% | 0.91% 0.91%
load
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6.4.2.12 TABLE: Simulation of parallel redundant UPS fault test N/A
Description of test conditions / test construction:
Measured graph:
6.5.2.2 TABLE: Free fall test P

Description of test conditions / test construction: test repeated according to sub-clause 6.5.2.2.
1) The method of test shall be as in IEC 60068-2-31.
2) The UPS is non-operational during the test and packed in its normal shipping state for
transportation.
3) After the test, perform light load and functional test routine test

Measured graph:

Test results:

Free fall No. Height of fall (mm) Obsenvations

1 25 No damage. UPS function is normal.

2 25 No damage. UPS function is normal.

6.5.3 TABLE: Storage P

Description of test conditions / test construction: test repeated according to sub-clause 6.5.3.

1) The UPS is not operational, but packed in its normal shipping state for transportation and storage
with controls set in shipping state.

2) Dry heat as per the normal environmental conditions: +70 °C+2 °C for a duration of 16 h using the
test method Bb of IEC 60068-2-2.

3) Damp heat as per the normal environmental conditions: +40 °C+2 °C at a humidity of 90 % to
95 % for a duration of 96 h using IEC 60068-2-78.

4) Cold as per the normal environmental conditions: —40 °C+3 °C for a duration of 16 h where
practicable using test method Ab of IEC 60068-2-1.

5) Damp heat repeated.

6) After the test, perform light load and functional test routine test

Measured graph:
1) Before Testing
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2) Testing
Dry heat as normal environmental conditions: +70 °C

3) Damp heat as per the normal environmental conditions: +40 °C at a humidity of 95 %
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— CONSTANT

TEWP.
Set Val:

[ 0 f'

g5 957

4) Cold as per the normal environmental conditions: —40 °C

5) Damp heat as per the normal environmental conditions: +40 °C at a humidity of 95 %

6) After the test, perform light load and functional test, routine test, all pass.
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HEN -

TENP.
Set Valee

HIM.
Set Value

6.5.4

TABLE: Operation P

1)
2)
3)
4)

5)
6)

Description of test conditions / test construction: test repeated according to sub-clause 6.5.4.

The UPS works in normal mode of operation at rated input wltage and rated output apparent
power.

Dry heat as per the normal environmental conditions or as per the manufacturer's state maximum
temperature: +40 °C+2 °C for a duration of 16 h using the test method Bb of IEC 60068-2-2.
Damp heat as per the normal environmental conditions: +30 °C+2 °C at a humidity of 90 % to

95 % for a duration of 96 h using IEC 60068-2-78.

Cold as per the normal environmental conditions or as per the manufacturer's state minimum
temperature: 0 °C+3 °C for a duration of 2 h where practicable using test method Ab of IEC
60068-2-1.

Damp heat repeated.

After the tests, the UPS shall work in accordance with the light load and functional test routine test
(see 6.2.2.3) and meet applicable constructional safety requirements.

1)

Measured graph:
Dry heat as normal environmental conditions, temperature: +40 °C
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2)

CONSTANT AN 7 5
For
+40.3 ©

TENP.
Set Valee

HUM.
Set Value

:

conditions, temperature: +40 °C at a humidity of 95%
I
_CONSTANT HE: -

16:27: 58

TEWP.
Set Valee [

ey +40.

§...T.

3) Cold as normal environmental conditions, temperature: 0 °C
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20-04- 16,
10:39:59"

tu

4)

Mode Before testing After testing
Input woltage: 220.1V Input woltage: 220.5V

Normal mode Input frequency: 49.98Hz Input frequency: 49.97Hz
Output power: 300kVA Output power: 300kVA

Stored energy mode  |Output power: 300kVA Output power: 300kVA
Input woltage: 220.1V Input woltage: 220.3V

Bypass mode Input frequency: 49.98Hz Input frequency: 49.98Hz
Output power: 300kVA Output power: 300kVA

6.5.5 TABLE: Acoustic noise P

Description of test conditions / test construction: test repeated according to sub-clause 6.5.5.
1) The acoustic noise level that shall be measured in accordance with the method of meas urement
specified in ISO 7779 and gowerned by the normal positioning expected in use.
2) The UPS works in normal mode of operation at rated input wltage and rated output apparent
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power.

3) The acoustic noise level shall be referred to the 1 m distance and stated in dBA (dB referenced to
acoustic weighing scale A obtained from a sound level meter complying with IEC 61672-1).

4) Acoustic noise < 80dB

Test point 1 2 3 4 Expe_cted.value due to the
specification of the manufacturer
Acoustic noise (dB) 69.2 70.1 715 69.5 <72 dB
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TABLE: List of critical components P
Object/part no. | Manufacturer/ Type/model Technical data Standard Mark(s) of
trademark conformity 1-
Whole unit
Enclosure Various Various Steel/Alumi - -
nium
AC fan EBMPAPST R2E225BD9209 AC230V, - CE
0.6A, 135W
Insulation FORMEX Formex GK-10 -- -- UL:
sheet E256266/E1218
55
SCR SEMIKRON SKKT570_16E 570A 1600V - --
wire Various Various UL: E314168
ON ASY01_PS1203 DR6
X2 capacitor Faratronic C42P2474K9SCO 0.47uF,275V -- UL: E186600
(e % 4 VDE: 40000358
C31, C32) '
Transformer SIDNA UMS33P1T2 Class B -- Test with
(T1, T2, T3) appliance
Optocouplers -1-V-E3-
p p NEC PS2561L-1-V-F3 _ _ UL:E72422,
(U2, U3) A-L
Relay UL: E88991
(RLYL, RLY2) SONGCHUAN 894H-2AH10F-C 12V 12A -\ VDE. 40007827
FUSE Hollyland 65NMO70H 7A/250VAC --
UL: E156471
(F1, F2, F3)
PCB Various Various V-0, 130°C = UL
ON ASY01 PS1203 DR9
PCB Various Various V-0, 130°C = UL
ON ASY01 PS1203 KY1
PCB Various Various V-0, 130°C = UL
ON ASY01_PS1203_MN1
Y2 capacitor CS1l- 250VAC/ IEC 60384- UL: E37861
TDK E2GA222MYN
(C143) S 2200pF 14 VDE: 124321
Transformer Boulder UMX33MN1T1 CLASS B - Test with
(T1) appliance
FUSE Hollyland 50CF 630mAH 250V -
F630mAH UL: E156471
(F1) 250V
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PCB Various Various V-0, 130°C = UL
ON ASY01_PS1203 PW3
DC capacitor Jianghai 450V, 820uF,
P g CD293-220UF e - uL
(C7,C8) 85C
X2 capacitor Faratronic C42P2474K9S | 0.47uF,275VAC - UL:E186600
(C1,C2) C000 VDE:40000358
Y2 capacitor CS11-
(C11.C12.C61 | TOK E2GA222MYN 250VAC/ IEC 60384- UL:E37861
) S 2200pF 14 VDE:124321
Y1 capacitor TDK CD16- 4.7Nf,400Vac - UL:E37861
(C3,C4,C5,C8, E2CANIZMNG VDE:124321
C59,C60) S '
Transformer SIDNA UMS33P1T2 Class B -- Test with
(T1) appliance
Transformer Boulder UMXPS3T1 CLASS B - Test with
(T3) appliance
PCB Various Various V-0, 130°C = UL
ON ASYO01 _PS1203_TF2
PCB Various Various V-0, 130°C = UL
ON ASYO01 PS1203 TF3
Optocouplers
(U6,U7,U8,U9, | NEC PS2561L-1-V- - - UL: E72422,
u1o0,U11,U12, F3-A-L
U13,U19)
Optocouplers
AVAGO HCNR201 = - UL: E55361
(U20)
Relay 892-1CC-C UL: E88991
(RLYLRLY2,R | SONGCHUAN | (5 p 24V 3A - VDE: 40006318
LY3,RLY4)
PCB Various Various V-0, 130°C = UL
ON ASYO01_PS1203 TF4
PCB Various Various V-0, 130°C = UL
ON ASYO01 PS1203 TF6
PCB Various Various V-0, 130°C = UL
ON ASYO01 _PS1503 TF1
PCB Various Various V-0, 130°C = UL
ON ASYO01_PS1503_TF2

RUNENRERRRSROTMAE

EMTEK (Shenzhen) Co., Ltd. Add

TRF No.: IEC62040_3C

Building 69, Majialong Industr

7
y Zone

HE:Http://www.emtek.com.c

Nanshan District, Shenzhen, Guangdong, China Http://www.emtek.c«

Page 67 of 71

m.cn

E-mail: cs.rep@emtek.com.cn

Report No.: ENS2407180144P00101R Ver.1.0


http://pdm.invt.com.cn/Windchill/servlet/TypeBasedIncludeServlet?ContainerOid=OR%3Awt.inf.library.WTLibrary%3A51538&oid=VR%3Awt.doc.WTDocument%3A59225731&u8=1

EMIT

EK@

ess to the World

IEC 62040-3
Clause Requirement + Test Result - Remark Verdict
PCB Various Various V-0, 130C = UL
ON ASYO0l PS1507_EM2
Y2 capacitor CS11- i .

i TDK E2GA222MYN | 250VAC/ 2200pF | 'EC 60384- | UL:E37861
(C8,C9,C10) S = VDE: 124321
X2 capacitor -

) C42P2565- UL:E186600
Faratronic 250VAC/ 5.6uF
(CC1141’C(;21152'00116?;' BSCO000 H VDE: 40000358
PCB Various Various V-0, 130C = UL
ON ASYO0l1_PS1507_EM3
FUSE BUSSMANN BK-GBH- 30A/500VAC --
UL: E56412
(F1,F2,F3) VO30A6FR
PCB Various Various V-0, 130°C = UL
ON SNT_DL 3320 FR 01
X2 capacitor - UL:E186600

) Faratronic C43Q1224MB | 550\/ac/ 0.220F
(C1,C2,C3,C4) 0C450 VDE: 40000358
Y2 capacitor
(C5,C6,C7,C8 csil- IEC 60384- UL:E37861

1P TDK E2GA222MYN 250VAC/ 2200pF 14
C9,C10,C11,C S VDE: 124321
12,C13,C14)
PCB Various Various V-0, 130C = UL

1) an asterisk indicates a mark which assures the agreed lewvel of suneillance.
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Statement

1 . This report will be void without authorized signature or special seal for testing report.
2 . This report shall not be copied partly without authorization.

3 . The test results or observations are applicable only to tested sample. Client shall be responsible for

representativeness of the sample and authenticity of the material.

4 . The observations or tests with special mark fall outside the scope of accreditation, and are only used for

purpose of commission, research, training, internal quality control etc.

5 . The testresults or observations are provided in accordance with measured value, without taking risks
caused by uncertainty into account. Without explicit stipulation in special agreements, standards or

regulations, EMTEK shall not assume any responsibility.

6 . Objections shall be raised within 20 days from the date receiving the report.
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