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Certificate of Compliance

Certificate: 2490788 Master Contract: 173688

Project: 2643947 Date | ssued: July 12, 2013

Issued to: Power-One, Inc

3201 E Harbour Dr
Phoenix, AZ 85034
USA

The products listed below are eligible to bear the CSA
Mark shown with adjacent indicators'C' and 'US' for
Canada and US or with adjacent indicator 'US' for
US only or without either indicator for Canada only.

Rob Hempstock
Issued by: Rob Hempstock, AScT.

PRODUCTS

CLASS531109 - POWER SUPPLIES - Distributed Generation Power Systems Equipment
CLASS531189 - POWER SUPPLIES - Distributed Generation - Power Systems Equipment
- Certified to U.S. Standards

Utility Interactive Inverter, Models UNO-2.5-I-OUTD-US, UNO-2.0-I-OUTD-US, UNO-2.5-I-OUTD-S-US,
1-

UNO-2.0-I-OUTD-S-US, UNO-2.5-I-OUTD-US-W, and UNO-2.0
input channels, permanently connected.

OUTD-US-W; provided with two DC

Notes:

For details related to rating, size, configuration, etc., reference should be made to the CSA Certification Record,
Attachment 1 Ratings for Certificate of Compliance, or the Descriptive Report.

APPLICABLE REQUIREMENTS

CSA C22.2 No 107.1-01 - General Use Power Supplies

*UL Std. No. 1741-Second Edition - Inverters, Converters, Controllers and Interconnection System Equipment
for Use With Distributed Energy Resources (January 28, 2010)

*Note: Conformity to UL 1741-Second Edition (January 28, 2010) includes compliance with applicable
requirements of I[EEE 1547 and IEEE 1547.1.

DQD 507 Rev. 2012-05-22




N
©

 CSA
Group

Page 1 of 15

CSA Ref. No. 173688-2490788 (2643947)

ATTACHMENT 1 - Ratings for Certificate of Compliance

Utility Interactive Inverter, Models UNO-2.5-I-OUTD-US, UNO-2.0-I-OUTD-US, UNO-2.5-I-OUTD-S-
US, UNO-2.0-I-OUTD-S-US, UNO-2.5-I-OUTD-US-W, and UNO-2.0-I-OUTD-US-W; provided with
two DC input channels, permanently connected, system ratings as follows:

PART A:

Utility Interactive Inverter, Models UNO-2.5-1-OUTD-US, UNO-2.5-1-OUTD-S-US and UNO-2.5-I-

OUTD-US-W:

Model

UNO-2.5-1-OUTD-US

UNO-2.5-1-OUTD-S-US

UNO-2.5-I-OUTD-US-
N

Maximum Input Voltage
(DC)

520 Vdc

520 Vdc

500V dc

Range of Input Operating
Voltage (DC)

90-520 V dc, 340 V dc
nominal

90-520 V dc, 340 V dc
nominal

90-500 V dc, 340 V dc
nominal

Maximum Input Current 12.8 A 128 A 128 A
(DC)

Maximum Input Short Circuit | 16 A 16 A 16 A
Current (DC)

Maximum Ultility Backfeed 0A 0A 0A
Current (AC)

Output Power Factor Rating >0.995 >0.995 >0.995

Operating Voltage Range
(AC) (See Note 2)

244-304 V ac for 277V
ac configuration
211-264 V ac for 240 V
ac configuration
183-228 V ac for 208 V
ac configuration

244-304 V ac for 277V
ac configuration
211-264 V ac for 240 V
ac configuration
183-228 V ac for 208 V
ac configuration

244-304 V ac for 277 V
ac configuration
211-264 V ac for 240 V
ac configuration
183-228 V ac for 208 V
ac configuration

Operating Frequency Range
(HZ)

59.3-60.5 Hz (Default)
57.0-59.7 Hz, 60.5-63.0

59.3-60.5 Hz (Default)
57.0-59.7 Hz, 60.5-63.0

59.3-60.5 Hz (Default)
57.0-59.7 Hz, 60.5-63.0

Hz (Field Adjustable) Hz (Field Adjustable) Hz (Field Adjustable)
Number of Phases 1 1 1
Nominal Output Voltage 277V ac/240 V ac/ 277V ac/240V ac/ 277V ac/240V ac/
(AC) (See Note 2) 208 V ac 208 V ac 208 V ac
Normal Output Frequency 60 Hz 60 Hz 60 Hz

Continuous Output Current
(AC)

105A/12A/12A

105A/12A/12 A

105A/12A/12A

Maximum Output Power 2750 W/ 2750 W/ 2750 W/ 2750 W / 2750 W/ 2750 W /
(AC) (See Note 4) 2750 W 2750 W 2750 W
Maximum Continuous Output | 2500 W 2500 W 2500 W

Power (AC) @ +45°C

ambient (See Note 4)

Maximum Output Fault (See Note 5) (See Note 5) (See Note 5)

Current and Duration

Maximum Output
Overcurrent Protection

ISA/15A/15A

ISA/15A/15A

ISA/15A/15A

Utility Interconnection and
Voltage and Frequency Trip
Limits and Trip Times

See Note 6

See Note 6

See Note 6

2490788 Attl Ratings for CofC.doc\sg
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ATTACHMENT 1 - Ratings for Certificate of Compliance
Trip Limit and Trip Time Voltage: +/- 2% Voltage: +/- 2% Voltage: +/- 2%

Accuracy

Frequency: +/- 0.10 Hz
Time: 2 grid cycles

Frequency: +/- 0.10 Hz
Time: 2 grid cycles

Frequency: +/- 0.10 Hz
Time: 2 grid cycles

(33 ms @ 60 Hz) (33 ms @ 60 Hz) (33 ms @ 60 Hz)

Normal Operation -25°C to +60°C -25°C to +60°C -25°C to +60°C
Temperature Range (See Note 4) (See Note 4) (See Note 4)
Output Power Temperature (See Note 4) (See Note 4) (See Note 4)
Derating and Maximum Full

Power Operating Ambient

Enclosure Rating Type 4X 4X 4X

Device Device Version Device Checksum

Rev Number DC-DC Converter A.5.B.D CB0OC

Rev. Number Inverter B.1.0.B 8E44

Rev. Number Microprocessor C.1.0.6 E160

Notes:

L.

Inverter models UNO-2.5-1-OUTD-US, UNO-2.5-1-OUTD-S-US and UNO-2.5-I-OUTD-US-W
have been evaluated for use in utility-interactive applications.

The output of Inverter, models UNO-2.5-I-OUTD-US, UNO-2.5-I-OUTD-S-US and UNO-2.5-1-
OUTD-US-W may be 277 V ac, 240 V ac or 208 V ac which is user settable based on the utility
system.

Inverter Model UNO-2.5-I-OUTD-US-W is intended for operation with an AC Generated supply
only

(i.e. wind or hydro); this inverter is intended to receive an input supply from a certified interface
module (rectified controller which converts AC voltage from an AC generator into a regulated
DC voltage).

Maximum continuous output power can be delivered only with an input voltage range of:

200-470 V dc for 208 V ac configuration
200-470 V dc for 240 V ac configuration
200-470 V dc for 277 V ac configuration

Maximum output power can be delivered only with an input voltage range of:
220-470 V dc for 208 V ac configuration

220-470 V dc for 240 V ac configuration
220-470 V dc for 277 V ac configuration

2490788 Attl Ratings for CofC.doc\sg
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Page 3 of 15  CSA Ref. No. 173688-2490788 (2643947)

ATTACHMENT 1 - Ratings for Certificate of Compliance

Power Derating Curves over Temperature range -25° to +60°C at 208V ac output:

UNO 2.5-1-OUTD-US 208V
2600
2400 ——__:—5——":\_ — — 90V dc
2200 S~
5000 — —120V
1800 de
< 1600 210V
% 1400 — — de
£ 1200 e 350V
= 1000 dc
800 470V
600 —— — dc
400 .
200 ——515V
0 dc
-25 45 60
Temperature °C
UNO-2.5-1-OUTD-US 208V -25°C +45°C +60°C
90 V dc 1115 1113 1100
120 V de 1338 1462 1456
210 V de 2530 2462 1975
350 V dc 2360 2545 2324
470 V de 2382 2490 1764
515V de 391 637 489

2490788 Attl Ratings for CofC.doc\sg
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ATTACHMENT 1 - Ratings for Certificate of Compliance

Power Derating Curves over Temperature range -25° to +60°C at 240V ac output:

UNO 2.5-1-OUTD-US 240V
;288 — g0V dc
2200 \\
2000 —120V
1800 de
5 1600 210V
= 1400 —_— — dc
£ 1200 — 350V
= 1000 de
800 470V
600 de
400
200 —215 Y
0 C
-25 45 60
Temperature °C
UNO-2.5-1-OUTD-US 240V -25°C +45°C +60°C
90 V dc 1122 1117 1057
120 V dc 1346 1465 1455
210 V dc 2544 2497 2072
350 Vdc 2368 2510 2367
470 V dc 2663 2501 2004
515Vdc 482 501 488

2490788 Attl Ratings for CofC.doc\sg
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ATTACHMENT 1 - Ratings for Certificate of Compliance

Power Derating Curves over Temperature range -25° to +60°C at 277V ac output:

UNO 2.5-1-OUTD-US 277V
iigg ——— — 90V dc
e
i;gg o~ —120V
1800 de
= 1600 210V
-f— 1400 de
£ 1200 — 350V
= 1000 dc
800 470V
600 —_— dc
400
200 —0515V
0 dc
-25 45 60
Temperature °C
UNO-2.5-1-OUTD-US 277V -25°C +45°C +60°C
90 V dc 476 551 503
120 V dc 1469 1465 1456
210 V dc 2534 2492 2090
350 V dc 2375 2502 2509
470 V dc 2676 2499 1558
515V dc 482 637 488

2490788 Attl Ratings for CofC.doc\sg
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CSA Ref. No. 173688-2490788 (2643947)

ATTACHMENT 1 - Ratings for Certificate of Compliance

5. Maximum Output Fault Current and Duration:
Output Fault Fault Current Fault Fault Current
Voltage | Current PK RMS (A) Current RMS (A)/
(A) 1 cycle RMS (A) Total
3 cycles Duration
Models (mSec)
UNO-2.5-1-OUTD series
& UNO-2.5-1-OUTD-US-W 208 68.93 11.7 7.78 5.84/89.1ms
UNO-2.5-1-OUTD series
& UNO-2 5-1-OUTD-US-W 240 20.27 8.33 4.84 7.63 /20.0ms
UNO-2.5-1-OUTD series
& UNO-2.5-1-OUTD-US-W 277 89.34 10.85 7.21 7.21/50.0ms
6. Utility Interconnection and Voltage and Frequency Trip Limits and Trip Times:

Voltage and frequency limits for utility Interaction

Condition Simulated utility source Maximum time (sec) at 60
Voltage (V) Frequency (Hz) Hz’ before cessation of
current to the simulated utility
A <0.50 Vi Rated 0.16
B 0.50 Vo, <V <0.88 Vo Rated 2 (Default)
(Adjustable Set Points 55% to (Adj. Set Points 0.16 to 5s)
88%)
C 1.10 Vior <V < 1.20 Vo Rated 1 (Default)
(Adj. Set Points 110% to 115%) (Adj. Set Points 0.16 to 5s)
D 1.20 Vi =V Rated 0.16
E Rated f>60.5 0.16 (Default
(Adj. Set Points 60.5 | (Adj. Set Points 0.16 to 300s)
to 63.0)
F Rated £<59.3 (Default) 0.16 (Default
(Adj. Set Points 59.7 | (Adj. Set Points 0.16 to 300s)
to 57)
G Rated f<57.0 0.16

When a utility frequency other than 60 Hz is used for the test, the maximum number of cycles it takes

to cease to export power to the simulated utility shall not exceed the number of cycles a utility
frequency of 60 Hz takes regardless of the time the inverter takes to cease to export power to the

simulated utility.

V is the nominal output voltage rating.

The rate of change in frequency shall be less than 0.5 Hz per second.

7. All models meet the surge requirements of IEEE C62.41.2-2002, Location Category B (6kV).
Tests were performed using ring wave and combination waveforms, both polarities, for common
mode and differential mode coupling, 20 pulses each test. After surge testing the units were
operational with control functionally verified by frequency and voltage disconnect tests.

8. All above models in this series may optionally include expansion board with wireless antennae

2490788 Attl Ratings for CofC.doc\sg
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CSA Ref. No. 173688-2490788 (2643947)

ATTACHMENT 1 - Ratings for Certificate of Compliance

PART B

Utility Interactive Inverter, Models UNO-2.0-I-OUTD-US, UNO-2.0-I-OUTD-S-US and UNO-2.0-I-
OUTD-US-W:

Model UNO-2.0-I-OUTD-US UNO-2.0-I-OUTD-S-US UNO-2.0-I-OUTD-US-

i

Maximum Input Voltage (DC)

520 Vdc

520 Vdc

500 V dc

Range of Input Operating
Voltage (DC)

90-520 V dc, 340 V dc
nominal

90-520 V dc, 340 V dc
nominal

90-500 V dc, 340 V dc
nominal

Maximum Input Current (DC) | 12.5 A 125 A 125 A

Maximum Input Short Circuit | 16 A 16 A 16 A

Current (DC)

Maximum Utility Backfeed 0A 0A 0A

Current (AC)

Output Power Factor Rating >0.995 >0.995 >0.995

Operating Voltage Range 244-304 V ac for 277V 244-304 V ac for 277 V ac | 244-304 V ac for 277 V

(AC) (See Note 2) ac configuration configuration ac configuration
211-264 V ac for 240 V 211-264 V ac for 240 V ac | 211-264 V ac for 240 V
ac configuration configuration ac configuration
183-228 V ac for 208 V 183-228 V ac for 208 V ac | 183-228 V ac for 208 V
ac configuration configuration ac configuration

Operating Frequency Range
(HZ)

59.3-60.5 Hz (Default)
57.0-59.7 Hz, 60.5-63.0

59.3-60.5 Hz (Default)
57.0-59.7 Hz, 60.5-63.0

59.3-60.5 Hz (Default)
57.0-59.7 Hz, 60.5-63.0

Hz (Field Adjustable) Hz (Field Adjustable) Hz (Field Adjustable)
Number of Phases 1 1 1
Nominal Output Voltage (AC) | 277 Vac/240 V ac/ 277 Vac/240V ac/ 277V ac/240V ac/
(See Note 2) 208 V ac 208 V ac 208 V ac
Normal Output Frequency 60 Hz 60 Hz 60 Hz

Continuous Output Current
(AC)

9A/10A/10A

9A/10A/10A

9A/10A/10A

Maximum Output Power (AC) | 2200 W/ 2200 W / 2200 W/ 2200 W / 2200 W/ 2200 W /
(See Note 4) 2200 W 2200 W 2200 W
Maximum Continuous Output | 2000 W /2000 W /2000 | 2000W /2000 W / 2000 2000 W /2000W /
Power (AC) @ +50°C ambient | W W 2000W

(See Note 4)

Maximum Output Fault (See Note 5) (See Note 5) (See Note 5)

Current and Duration

Maximum Output Overcurrent
Protection

ISA/15A/15A

ISA/15A/15A

ISA/15A/15A

Utility Interconnection and
Voltage and Frequency Trip
Limits and Trip Times

See Note 6

See Note 6

See Note 6

Trip Limit and Trip Time Voltage: +/- 2% Voltage: +/- 2% Voltage: +/- 2%

Accuracy Frequency: +/- 0.10 Hz Frequency: +/- 0.10 Hz Frequency: +/- 0.10 Hz
Time: 2 grid cycles (33 Time: 2 grid cycles (33 ms | Time: 2 grid cycles (33
ms @ 60 Hz) @ 60 Hz) ms @ 60 Hz)

Normal Operation -25°C to +60°C -25°C to +60°C -25°C to +60°C

Temperature Range (See Note 4) (See Note 4) (See Note 4)

2490788 Attl Ratings for CofC.doc\sg
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ATTACHMENT 1 - Ratings for Certificate of Compliance
Output Power Temperature (See Note 4) (See Note 4) (See Note 4)

Derating and Maximum Full
Power Operating Ambient

Enclosure Rating Type 4X 4X 4X
Device Device Version Device Checksum
Rev Number DC-DC Converter A.5.B.D CBOC

Rev. Number Inverter B.1.0.B 8E44

Rev. Number Microprocessor C.1.0.6 E160

Notes:

1.

Inverter models UNO-2.0-I-OUTD-US, UNO-2.0-I-OUTD-S-US and UNO-2.0-I-OUTD-US-W
have been evaluated for use in utility-interactive applications.

The output of Inverter, models UNO-2.0-I-OUTD-US, UNO-2.0-I-OUTD-S-US and UNO-2.0-1-
OUTD-US may be 277 V ac, 240 V ac or 208 V ac which is user settable based on the utility
system.

Inverter Model UNO-2.0-I-OUTD-US-W is intended for operation with an AC Generated supply
only (i.e. wind or hydro); this inverter is intended to receive an input supply from a certified
interface module (rectified controller which converts AC voltage from an AC generator into a
regulated DC voltage).

Maximum continuous output power can be delivered only with an input voltage range of:

170-470 V dc for 208 V ac configuration
170-470 V dc for 240 V ac configuration
170-470 V dc for 277 V ac configuration

Maximum output power can be delivered only with an input voltage range of:
185-470 V dc for 208 V ac configuration

185-470 V dc for 240 V ac configuration
185-470 V dc for 277 V ac configuration

2490788 Attl Ratings for CofC.doc\sg
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ATTACHMENT 1 - Ratings for Certificate of Compliance

Power Derating Curves over Temperature range +45° to +60°C at 208V ac output:

2600
2400
2200
2000 —
1800 90 V/ dc
‘g 1600
< 1400 120V dc
£ 1200 — 210V dc
= 1000
300 350V dc
600 470V dc
400
200 515V dc
0
45 60
Temperature °C
UNO-2.0-1-OUTD-US 208V +45°C +60°C
90 927 919
120 V dc 1187 1184
210 Vdc 2079 1880
350 Vdc 2137 2130
470 V dc 2001 1634
515V dc 502 488

2490788 Attl Ratings for CofC.doc\sg
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ATTACHMENT 1 - Ratings for Certificate of Compliance

UNO-2.0-1-OUTD-US 208V
Output Power Derating vs Ambient Temperature

Thermal Derating @ Vout=Nominal
3.0
25
; 2.0 ~
3
o
3
S 15
£
<
3
o
§ 1.0
==\/in=210Vdc
05 71 —vin=3sovde
==\/in=470Vdc
0.0 .
0 10 20 30 40 50 60
Ambient Temperature [°C]
UNO-2.0-1-OUTD-US 208V
Output Power Derating vs Ambient Temperature@ Nominal Input Voltage
Thermal Derating @ Vin and Vout Nominal
25
2.0
z
X,
3 15
o
g
S
£
c
3 10
o
3
=
05
===\/in=350Vdc
0.0 :
0 10 20 30 40 50 60
Ambient Temperature [°C]
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ATTACHMENT 1 - Ratings for Certificate of Compliance

Power Derating Curves over Temperature range +45° to +60°C at 240V ac output:

2600
2400
2200 —
2000 E——
1800 —— 90V dc
< 1600
= 1400 120V dc
7]
& 1200 - — 210V dc
= 1000
300 — 350V dc
600 470V dc
400
200 515V dc
0
45 60
Temperature °C
UNO-2.0-1-OUTD-US 240V +45°C +60°C
90 V dc 930 922
120 V dc 1190 1228
210 Vdc 2087 1889
350 Vdc 2144 2166
470 V dc 2007 1505
515V dc 498 488

2490788 Attl Ratings for CofC.doc\sg
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ATTACHMENT 1 - Ratings for Certificate of Compliance

UNO-2.0-1-OUTD-US 240V
Output Power Derating vs Ambient Temperature

Thermal Derating @ Vout=Nominal
3.0
25
; 2.0
3
o
g
8 15
£
<
>
o
o
§ 1.0
===Vin=210Vdc
05 11— vin=350vdc
===\/in=470Vdc
0.0
0 10 20 30 40 50 60
Ambient Temperature [°C]
UNO-2.0-1-OUTD-US 240V
Output Power Derating vs Ambient Temperature@ Nominal Input Voltage
Thermal Derating @ Vin and Vout Nominal
3.0
25
i 2.0
3
o
g
g 15
£
c
3
)
§ 1.0
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==\/in=350Vdc
0.0 T
0 10 20 30 40 50 60
Ambient Temperature [°C]
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ATTACHMENT 1 - Ratings for Certificate of Compliance

Power Derating Curves over Temperature range +45° to +60°C at 277V ac output:

UNO-2.0-1-OUTD-US 277V
2600
2400
2200
2000
1800 —— 90V dc
= 1600
- 1400 120V dc
& 1200 — 210V dc
= 1000
300 350V dc
600 — 470V dc
400
200 515V dc
0
45 60
Temperature °C
UNO-2.0-1-OUTD-US 277V +45°C +60°C
90 V dc 563 533
120 V dc 1247 1182
210 Vdc 2094 1993
350 V dc 2149 2079
470 V dc 2013 1784
515V dc 499 488

2490788 Attl Ratings for CofC.doc\sg
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ATTACHMENT 1 - Ratings for Certificate of Compliance

UNO-2.0-1-OUTD-US 277V
Output Power Derating vs Ambient Temperature

Thermal Derating @ Vout=Nominal
3.0
25
; 2.0
3
o
g
S 15
£
<
>
o
o
§ 1.0
===Vin=210Vdc
05 11— vin=350vdc
===\/in=470Vdc
0.0
0 10 20 30 40 50 60
Ambient Temperature [°C]
UNO-2.0-1-OUTD-US 277V
Output Power Derating vs Ambient Temperature@ Nominal Input Voltage
Thermal Derating @ Vin and Vout Nominal
3.0
25
i 2.0
3
o
g
g 15
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CSA Ref. No. 173688-2490788 (2643947)

ATTACHMENT 1 - Ratings for Certificate of Compliance

5. Maximum Output Fault Current and Duration:
Output Fault Fault Current | Fault Current | Fault Current
Voltage Current PK RMS (A) RMS (A) RMS (A)/
(A) 1 cycle 3 cycles Total Duration
Models (mSec)
UNO-2.0-I-OUTD series
& UNO-2.0-I-OUTD-US-W 208 68.93 11.7 7.78 5.84/89.1ms
UNO-2.0-I-OUTD series
& UNO-2.0-I-OUTD-US-W 240 20.27 8.33 4.84 7.63 /20.0ms
UNO-2.0-I-OUTD series
& UNO-2.0-I-OUTD-US-W 277 89.34 10.85 7.21 7.21/50.0ms
6. Utility Interconnection and Voltage and Frequency Trip Limits and Trip Times:

Voltage and frequency limits for utility Interaction

Condition Simulated utility source Maximum time (sec) at 60
Voltage (V) Frequency (Hz) Hz’ before cessation of
current to the simulated
utility
A <0.50 Voo Rated 0.16
B 0.50 Vier <V <0.88 Vo Rated 2 (Default)
(Adjustable Set Points 55% to (Adj. Set Points 0.16 to 5s)
88%)
C 1.10 Viy < V < 1.20 Vi Rated 1 (Default)
(Adj. Set Points 110% to 115%) (Adj. Set Points 0.16 to 5s)
D 1.20 Vier =V Rated 0.16
E Rated f>60.5 0.16 (Default
(Adj. Set Points 60.5 (Adj. Set Points 0.16 to
to0 63.0) 300s)
F Rated f<59.3 (Default) 0.16 (Default
(Adj. Set Points 59.7 (Adj. Set Points 0.16 to
to 57) 300s)
G Rated f<57.0 0.16

When a utility frequency other than 60 Hz is used for the test, the maximum number of cycles it takes
to cease to export power to the simulated utility shall not exceed the number of cycles a utility
frequency of 60 Hz takes regardless of the time the inverter takes to cease to export power to the

simulated utility.

V is the nominal output voltage rating.

The rate of change in frequency shall be less than 0.5 Hz per second.

7. All models meet the surge requirements of IEEE C62.41.2-2002, Location Category B (6kV).
Tests were performed using ring wave and combination waveforms, both polarities, for common
mode and differential mode coupling, 20 pulses each test. After surge testing the units were
operational with control functionally verified by frequency and voltage disconnect tests.

8. All above models in this series may optionally include expansion board with wireless antennae.
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