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Appendix ‘A’

Equipment under test : 20 kVA UPS 3 Phase 400 VAC I/P & 1 Phase 230 VAC OUTPUT

UPS Sr. No: 200907130, Model: True ON Line.
Cabinet: IP - 2L1,

DRY HEAT TEST:

Device Used: IGBT,
Type: Floor Mounted with Isolation transformer.

( Date of Commencement : 24/11/09 & Date of Completion : 25/11/09 )

Conducted in accordance with IS 9000 (Part 3/Sec.5) 1977 (reaffirmed 2004) at +55 ° C for 16 hrs.

PRE TEST : Following parameters checked before conducting the environmental tests of Dry .
heat condition simulation in the chamber :

Srl. | TEST TEST CONDITIONS REQUIREMENT " Observation Remark
No. PARAMETER
1. Visual a. UPS Shall be free from Overall Physical
Examination - workmanship defects, sharp condition of the UPS -
edges, nicks, scratches, burs, etc. checked and found to
All fasteners shall be fixed be Ok.
properly. The equipment shall be
complete with all parts and all
parts shall be functional.
Physically UPS should be
verified.
b. Enclosure shall confirm to It has been verified
protection requirement of IP2L1 that Enclosure
¢. By-pass facility shall be conforms to IP2L1 -
provided for maintenance of UPS. | Manual Bypass switch
Physically manual bypass switch | 1004, 2 pole 2 way
shall be verified Salzer make provided
on Front door =
2 UPS supply O/P | Connect 3 ph 400VAC, The UPS shall supply O/P | Charging current
power, charger | 50Hz at UPS I/P. Connect | Power & charging current at | = 13A
current & O/P | 20kVA load at UPS O/P. | the same time and O/P freq. ¥
frequency at the | Connect batteries. Check | shall be measured. O/P Freq. =50 Hz
same time charging current & O/P |
frequency
3. Input voltage Connect 3ph 400VAC, | Output shall be 230V; 1ph +/- : '
variation Test. | 50Hz at UPS I/P. Connect | 1% & O/P frequency shall be [ [/PV O/ V O/P liz
(voltage 20 kVA load at UPSO/P, | 50 Hz +/- 0.5 Hz (with 300 231 50 -
regulation Test) | Vary the input voltage | alternative setting for 220 V 200 230 )
from 300 VAC to 450V | +/-1%)
AC & Check the output 450 230 50
voltage on full load. At
Input frequency 50Hz
+3%
&
* “
\
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Appendix ‘A’ (Annex-I)
ENVIRONMENTAL TEST REPORT ( DRY HEAT TEST )
Job No.RE 08 RQ[] 09 TR No. 061109 Dtd: 07/ 01/ 2010

Equipment under test : 20 kVA UPS 3 Phase 400 VAC I/P & 1 Phase 230 VAC OUTPUT
UPS Sr. No: 200907130, Model: True ON Line. Device Used: IGBT,
Cabinet: IP - 2L1, Type: Floor Mounted with Isolation transformer.

Test Chamber: Dry heat Chamber, Size : 2m x Im x Im.

Test Condition : Ambient temp . was raised to +55 °C temp in 2 hrs. Soaking period 16 hrs.

Date of Commencement: 24/11/09 at 1600 Hrs. & Date of Completion : 25/11/09 at 10 00 Hrs

INSET PERFORMANCE TEST (IN THE CHAMBER at +55 °C)

Performance of the UPS was observed during last half an hour of soaking at dry heat condition.

Srl. TEST TEST CONDITIONS REQUIREMENT Observation Remark
No. PARAMETER
1. Visual a. UPS Shall be free from Overall Physical condition
Examination - workmanship defects, sharp edges, | of the UPS checked and -
nicks, scratches, burs, etc. All found to be Ok.
fasteners shall be fixed properly.
The equipment shall be complete
with all parts and all parts shall be
functional. Physically UPS should
be verified.
b. Enclosure shall confirm to It has been verified that
protection requirement of IP2L1 Enclosure conforms to
¢. By-pass facility shall be 1P2L1
provided for maintenance of UPS. | Manual Bypass switch -
Physically manual bypass switch 100A, 2 pole 2 way Salzer
shall be verified make provided on Front
door
2. | UPS supply O/P | Connect 3 ph 400VAC, The UPS shall supply O/P | Charging current
power, charger | 50Hz at UPS I/P. Connect | Power & charging current at the | = 13A
current & O/P 20kVA load at UPS O/P, same time and O/P freq. shall a
frequency at the | Connect batteries. Check be measured. O/P Freq. = 50 Hz
same time charging current & O/P
e frequency
3. Input voltage Connect 3ph 400VAC, | Output shall be 230V; lph +/-
variation Test. 50Hz at UPS I/P. Connect | 1% & O/P frequency shall be [I/PV O/ V O/ Hz
(voltage 20 kVA load at UPS O/P, | 50 Hz +/- 05 Hz (with | 300 231 50 -
regulation Test) | Vary the input voltage | alternative setting for 220 V +/- I 400 230 50
from 300 VAC to 450V | 1%) 450 230 50
AC & Check the output =]
voltage on full load. At B
Input frequency 50Hz +/- -‘
3% e ‘
(G o \o e a6 :
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ENVIRONMENTAL TEST REPORT ( DAMP HEAT TEST)
; Appendix ‘B’
Job No.RE 08 RQ[] 09
TR No. 061109 Dtd: 07/ 01/2010

Equipment under test : 20 kVA UPS 3 Phase 400 VAC I/P & 1 Phase 230 VAC O/P
UPS Sr. No: 200907130, Model: True ON Line. Device Used: IGBT,
Cabinet: IP — 2L1, Type: Floor Mounted with Isolation transformer.

|

g DAMP HEAT TEST: Conducted in accordance with IS 9000 (Part 5/Sec.2) 1981 (reaffirmed 2004) at
| Temperature of 40 degree C. Two cycles. (12 + 12 hours).

i Date of Commencement: 25/11/09 at 1030 hrs

Date of Completion  : 27/11/09 at 1500 hrs
PRE TEST : Following parameters checked before conducting the environmental tests of
& Damp heat condition simulation in the chamber :
Srl TEST TEST CONDITIONS REQUIREMENT Observation Remark
No. | PARAMETER
1. | Visual a. UPS Shall be free from workmanship Physically UPS verified -
Examination - defects, sharp edges, nicks, scrafches, found ok
burs, etc. All fasteners shall be fixed
properly. The equipment shall be
complete with all parts and all parts
shall be functional.
Physically UPS  should be
verified. :
b. Enclosure shall confirm to protection | It has been verified that
requirement of IP2L 1 Enclosure confirms to -
P2L1
c. By-pass facility shall be provided for | Manual Bypass switch -
maintenance of UPS Physically 100A, Two pole two way
1 manual bypass switch shall be Salzer make provided on
("@ verified Front door
2. | UPS supply Connect 3 ph 400VAC, 50Hz The UPS shall supply O/P Power & O/P Power = 16.2 kW )
—J’ O/P power, AT UPS I/P. Connect 20kVA charging current at The same Charging current=2A ' -

j charger load at UPS O/P. Connect time and O/P freq. Shall be O/P Frequency = 50 Hz i
current & O/P | batteries. Check charging measured. . il
frequency at current & O/P frequency. |
the same time | B

3. | Input voltage Connect 3ph 400VAC, | Output shall be 230; Iph +/- 1% & O/P | | VPV OPV _ OPHz |
variation Test. | SOHZ  at UPS I/P. | frequency shall be 50 Hz +/- 0.5 Hz | | 300 228 50 |6
(voltage Connect 20kVA load at (with alternative setting for 220 V +/- | [ 400 228 50 = e
regulation) UPS O/P, Vary the input 1%) 450 230 50

| voltage from 300 VAC to

450V AC & Check the . .

output voltage on full load zAzl:f",Té';::: dtmge S e

at Input frequency 50Hz +

3% R

N
X
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Job No.RE 08 RQJ] 09

TR No. 061109 Dtd: 07/ 01/ 2010
Equipment under test : 20 kVA UPS 3 Phase 400 VAC I/P & 1 Phase 230 VAC O/P
UPS Sr. No: 200907130, Model: True ON Line. Device Used: IGBT,
Cabinet: IP - 2L1, Type: Floor Mounted with Isolation transformer.
DAMP HEAT TEST : Temp Cyclic test.

Test Chamber: Damp heat Chamber, Size : 2m x Im x Im.
Test Condition : 25°C to 40 °C for 3 hrs., at 40 °C for 16 hrs , 40 °C to 25°C for 3 hrs and at 25°C for 3 hrs

with 95%RH.
Date of Commencement: 25/11/09 at 1030 hrs
Date of Completion : 27/11/09 at 1500 hrs
, INSET (IN THE CHAMBER) Performance observed during last half an hour of the cycle
%Srl. TEST TEST REQUIREMENT Observation Remark
No. | PARAMETER CONDITIONS
| 1. | Visual a.  UPS Shall be free from Physically UPS has been
1 Examination - workmanship defects, verified and -
! sharp edges, nicks, Found ok
! scratches, burs, etc. All
| fasteners shall be fixed
! properly. The equipment
| ‘ shall be complete with
i all parts and all parts
shall be functional.
| ] Physically UPS should ‘
: ] be verified. It has been verified that
| b. Enclosure shall confirm enclosure confirms to IP2L1)
' . to protection Physically manual bypass
! requirement of IP2L1 switch has been verified 100A
‘ By-pass facility shall be Salzer make 2 pole, 2way
! w provided for maintenance of | rotary switch has been provided
UPS.
P
=2 T UPS Supply O/P | Connect 3 ph 400VAC, The UPS shall supply O/P
power charger, 50Hz AT UPS IIPoad } g)wer & chargin(gl ocmrenIP ﬁ:;t O/P Power-20kVA/16 kW
current & O/P Connect 20kVA load at e same time an . s
frequency at the | UPS O/P. Connect Shall be measured. Output g%rgrgﬁlg:geftso fﬁ
same time batteries. Check frequency shall be same as P Frequency — 50 Hz
charging current & O/P Input frequency in synch
G frequency. mode.
3. | Inputvoltage Connect 3ph-400VAC, Output shall be 230V +/- 1%
variation Test 50HZ at UPS IP. O/P frequency shall be 50Hz .
(voltage Connect 20kVA load at +/- 0.5Hz at input frequency Time 'I/P V_OPV OFPHz
regulation) UPS O/P, Vary the 50Hz + 3% 1400 | ' 300 229 30
. 1415 | 400 229 50
input voltage from 300 1430 |_450 231 50
VAC to 450V AC &
Check the output
voltage on full load at »
Input frequency 50Hz + ;e
3% %\
MJ
f/ &/ “, \{ %\ gt . &, auihd afted @
et % 1S % P. K. Dey Tech. Officer 'C"
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Appendix ‘C’
ENVIRONMENTAL TEST REPORT ( COLD TEST)
. Job No.RE 08 RQ[] 09 TR No. 061109 Dtd: 07/ 01/ 2010
. Equipment under test : 20 kVA UPS 3 Phase 400 VAC I/P & 1 Phase 230 VAC O/P
: UPS Sr. No: 200907130, Model: True ON Line. Device Used: IGBT,
Cabinet: IP - 2L1, Type: Floor Mounted with Isolation transformer.
COLD TEST: Conducted in accordance with IS 9000 (Part 2 /Sec.4) 1977 (reaffirmed 2004)
: at -10 degree C. for 4 hrs.
Date of Commencement : 02/12/09 at 0900 hrs
@a Date of Completion : 02/12/09 at 1700 hrs
: PRE TEST : Following parameters checked before conducting the environmental tests of low
_temp condition simulation in the chamber
[Sri. TEST TEST T REQUIREMENT Observation Remark
No. | PARAMETER CONDITIONS ,
1. | Visual a, UPS. Shall be free from workmanship - | ~ Physically UPS verified found
Examination - defects, sharp edges, nicks, scratches, ok -
‘burs, etc. All fasteners shall be fixed
| properly. The equipment shall be
completew:ﬂlallpaxtsmdallpm”hﬂll
be functional. .
Physically UPS should be verified. It has been verified that -
b. Enclosure shall confirm to protection Enclosure confirms to IP2L1
| requirement of TP21.1 Manual Bypass switch 1004,
-|'c, By-pass facility shall be provided for Two pole two way Salzer make -
¥ maintenance of UPS Physically manual provided on Front door.
_bypass switch shall be verified
2. | UPSsupply O/P ‘| Connect 3 ph 400VAC, | The UPS shall supply O/P Power & O/P Power = 16.2 kW
i power, charger 50Hz AT UPS I/P. charging current at The same time and Charging current =2A
current & O/P Connect 20k VA load at | O/P freq. Shall be measured. =
frequency at the | UPS O/P. Connect O/P Frequency = 50 Hz
= same time batteries. Check UPS shall also have synchronous mode in
€ charging current & O/P | which output frequency will equal mput IPF N
\ requency = 49.90 Hz
f frequency. ﬁ'equency O/P Frequency = 49.90 Hz
3. | Inputvoltage Connected 3ph 400VAC, | Output shall be 230; 1ph +/- 1% &
varigon Test. | S0HZ at UPS. . LP. | O frequency shallbe 50 Hz +-0.5 |- ——me—rer—r
(volta_g? Connected 20 kVA load at | HZ (m‘t,h alternative setting for 220 1700 T T T
regulation) UPS O/P, Varied the input | ¥ 7/~ 1%) 1215 | 400 238 50 -
voltage from 300 VAC to 1230 450 230 50
450V AC & Checked the At sl for
output voltage on full load 5 ;
at Input frequency SOHz + 220VAC provided.
3% 1
£
) %
e
z L
O AT/ di 9 ¥ st vl
wttea "',/ : P. K. Dev Tach #flons v
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Job No.RE 08 RQ[] 09 _

TR No. 061109 Did: 07/ 01/ 2010

Equipment under test : 20 kVA UPS 3 Phase 400 VAC I/P & 1 Phase 230 VAC O/P
UPS Sr. No: 200907130, Model: True ON Line. Device Used: IGBT,
Cabinet: IP — 2L1, Type: Floor Mounted with Isolation transformer.

COLD TEST: Conducted in accordance with IS 9000 (Part 2 /Sec.4) 1977 (reaffirmed 2004)
at -10 degree C. for 4 hrs.

Test Chamber: Cold Chamber, Size: I mx Im x Im

Test Condition; Ambient Temp. was reduced to - 10 °C in 3 hrs, soaking period for 4 hrs.
Date of Commencement : 02/12/09 at 0900 hrs

Date of Completion : 02/12/09 at 1600 hrs

INSET (IN THE CHAMBER) Performance observed during last half an hour

TEST TEST CONDITIONS REQUIREMENT Observation Remark
PARAMETER : :
Visual a. UPS Shall be free from Physically UPS has been
Examination - workmanship defects, sharp verified and Found ok -
edges, nicks, scratches, burs, etc.
All fasteners shall be fixed
properly. The equipment shall be
complete with all parts and all
parts shall be functional.
Physically UPS should be
verified. It has been verified that
b. Enclosure shall confirm to enclosure confirms to
protection requirement of IP2L1 IP2L1 -
¢. By-pass facility shall be Physically manual bypass
provided for maintenance of switch has been verified
UPS. 100A Salzer make 2 pole, 2 ys
way rotary switch has been | -
| provided
| UPS Supply O/P | Connect 3 ph 400VAC, The UPS shall supply O/P
| power charger, 50Hz AT UPS I/P. Connect Power &.chargai;lg current at | Q/P Power-20kVA/16.2kW | -
current & O/P 20kVA load at UPS O/P. the same time and O/P freq. e
frequency at the | Connect batteries. Check Shall be measured. Output Coh;;,r%.i:f Se‘:m]:tsollg;&
| same time charging current & O/P frequency shall be same as M,qu y
. quency — 50 Hz
frequency. Input frequency in synch
mode.
Input voltage Connect 3ph 400VAC, Output shallbe 230V +-1% | VP O  OF
variation Test S50HZ at UPS UIP. O/P frequency shallbe 50Hz | V v Hz -
(voltage Connect 20 kVA load at +/- 0.5Hz at input frequency | 300 229 50
regulation) UPS O/P, Vary the input 50Hz + 3% 400 229 50
voltage from 300 VAC to W
450V AC & Check the i
output voltage on full load "3
at Input frequency 50Hz +
3%

5\

\ 5\ O
E LN "/ \u"
“7’1 N
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Appendix ‘D’

Equipment under test : 20 VA UPS 3 Phase 400 VAC I/P & 1 Phase 230 VAC O/P
UPS Sr. No: 200907130, Model: True ON Line. Device Used: IGBT,
Cabinet: IP - 2L1, Type: Floor Mounted with Isolation transformer.

carried out.

Date of Commencement: 02/12/09 at 1730 hrs

_ POST TEST: After completion of the Envimnmgnthl test s sequence of the three environmental conditions
' ie Dry heat , Damp heat & Cold temp and recovery period of one and half hrs, the following test wear

Date of Completion : 02/12/09 at 1900 hrs
. POST TEST REPORT
SrL TEST TEST CONDITIONS "REQUIREMENT Observation Remark
No. | PARAMETER ol ;
1. | Visual ‘a. UPS Shall be free from Physically UPS verified
Examination - workmanship defects, sharp found ok -
edges, nicks, scratches, burs, etc.
All fasteners shall be fixed
properly. The equipment shall be
complete with all parts and all
parts shall be functional.
Physically UPS should be
verified. y
b. Enclosure shall confirm the It has been verified that -
protection requirement of IP2L1 Enclosure confirms to
c. By-pass facility shall be IP2L1
provided for maintenance of Manual Bypass switch -
UPS Physically manual bypass 100A, Two pole two way
switch shall be verified Salzer make provided
W On Front door
® 2. | UPSsupply O/P | Connected 3 ph 400VAC, 50Hz | The UPS shall supply O/P Power & | O/P Power =16.1 kW
"‘!r' , power, charger AT UPS I/P. Connected 20kVA | charging current at The same time Charging current = 15A -
- | current & O/P load at UPS O/P. Connected | and O/P freq. Shall be measured.
| frequency at the | batteries. Checked  charging O/P Frequency = 50 Hz
| same time current & O/P frequency. UPS shall also have synchronous
: mpde in which output frequency | ;p Frequency = 50 Hz
will equal input frequency. O/P Frequency =50 Hz

P.K

4] % ®, et pgfh\fsrﬁ i}
Usy Tach, Oificer '¢
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TR No. 061109 Dtd: 07/ 01/ 2010

'Equipment under test :
UPS Sr. No: 200907130,
Type,v loor Mounted with Isolation transformer.

Continuation of environmental pos

Cabinet: IP - 2LL1,

odel: True ON Line.

performance tests

20 kKVA UPS 3 Phase 400 VAC I/P & 1 Phase 230 VAC O/P

Device Used: IGBT,

Connected 3ph 400VAC, | Output shall be 230; 1ph +-
50HZ at UPS I/P. Connected | 1% & O/P frequency shall be
20 Hz +/- 0.5 Hz (with || Time I/PV O/PV O/PHz
kVA load at UPS O/P, Varied -ﬁlté;l‘l;ative setting for 220 V 1530 300 228 50 -
the input voltage from 300 . ﬂ_??M’) 1540 400 228 50
: Checked the output voltage i :
& on full load at Tnput ;lotsxlgaegve setting for 220VAC
frequency S0Hz + 3% o
4. | Total harmonic | Connected 3 ph 400VAC shiall be </= 3% for O/P THD = 2.6%
| distortion. 50Hz at UPS I/P. Connected | Input Harmonics <= 10% /P Harmonics = 7.5%
20 kVA load at UPS OP.| = 2
Checked O/P THD. ; B
5. | Overall Efficiency | Connected 3 ph 400VAQ | Overall efficiency shall be | O/PKW =162
50Hz at UPS I/P. Connected | >90% at rated OIP voltage & | IpkW=177
20 kVA load at UPS O/p. | frequency. ' = 1 0 Effeciency = O/P kW / /P kW -
Checked Overall efficiency at =91.3%
rated O/P voltage and
frequency. :
6 | Overshoot, under | Connected 3 ph 400VAC | Over shoot/ under shoot shall | Voltage Nominal -7.69 V,

shoot, limits and 50Hz at UPS I/P. Connccted | not be greater than 4% of | Voltage Overshoot —7.99'V
over voltage 20 kVA load at UPS O/p. | rated voltage for duration of | Voltage Undershoot- 7.54 V-- - !
protection. : 40 millisecd max. Overshoot Recovery — 40 msecds '
Switched ON/OFF = 100% Understiote Ricowry - 35 ¥
g load and checked over shoot/ V Overshoot % - 3.90% - &
W under shoot and recove U i
: i V Undershoot % - 1.90% 2
<h “’ !
»‘;l o
| 7. | Insulation Shorted UP terminals O/P | Insulation resistance shall be | IR observed = 100 mega ohm as per B
resistance, terminals and battery terminals. | >100 mega ohms. the Test Condition. - & |
leakage current, | Measured Insulation Resistance | HV at 2KVAC for one , a8
high voltage as between these terminals and | minute. : R
per IS616/86 . body, HV at 2 kVAC Tested HYV at 2 kV AC for one minute g
(reaffirmed 1991) | for one minute and leakage | Leakage current <= SmA found ok. s |
current observed. v i
The system shall work | Leakage current observed =4.5 mA
without any break down all | The system has worked without any
above test. breakdown after HV & IR Test i |
y $ % I {
8. | Verification of Disconnected I/P supply to | The backup time shall be | Backup time Observed =240mts | Battery Bank initia §
VAH and backap | UPS. Connected full load | 240 mts. Voltage — 400VDC § |
time. 20kVA at UPS O/P and | VAH shall be > 128000 Actual VAH Supplicd = 129600 | At the end of g |
checked backup time. Make of battery: Okaya vl (|
Battery used 12 volt 100AH . voltage sbasrved | L
x 108 Nos. SMF Amarraja/ B was - 291 VDC ! B
VRLA/ Okaya J i
d‘.' ) 3
‘ P. Koy Yach, Offier e
\" L ‘.:‘ /




