Application Note: ACGRID
Revision: 03252026

CPS 3-phase String Inverter Compatible AC Connections

This application note describes the compatibility of three-phase transformer winding configurations and the
associated neutral connection requirements for CPS grid-tied PV inverters. It also provides recommended design
practices and technical guidance for system integration. However, the Engineer of Record is responsible for
ensuring that the overall PV system design complies with all applicable local and national codes, as well as utility
interconnection requirements.

ALL INVERTERS:

1. The winding configuration on the INVERTER side of the transformer must comply with the Transformer
Winding Compatibility table below for ALL CPS 3-phase string inverters.

2. The array must be floating (not grounded).

3. A neutral terminal is provided in all inverters — with the exception of the CPS 275kW and 350kW models
— but the neutral is not required in all models as indicated in the Transformer Winding Compatibility
table below.

4. The function of the neutral connection is to provide a reference point for measurement purposes that is
essentially at ground potential. The neutral conductor is intended for measurement purposes only, and
no continuous load current is expected to flow through the neutral under normal operating conditions.
Where a neutral conductor is provided, it shall be sized in accordance with applicable conductor
ampacity requirements of the NFPA 70, including NEC 310.15, based on the maximum current that could
be present under abnormal or unbalanced conditions. The equipment grounding conductor (PE) shall be
sized in accordance with NEC Table 250.122.

Transformer Winding
Wye Delta Neutral
Floating Wye Floating Delta Connection
Inverter (See Notes) | Grounded | (See Notes) | Grounded | Required
25kW-480V YES YES YES NO OPTIONAL
25kW-208V YES YES YES NO OPTIONAL
36/50/60kW YES YES YES NO OPTIONAL
100kW/125kW YES YES YES NO OPTIONAL
250kW-600V YES YES* YES NO OPTIONAL
200kW-480V YES YES* YES NO OPTIONAL
275kW-800V YES YES* YES NO N/A
350kW-800V YES YES* YES NO N/A

Transformer Winding Compatibility Table (*Please see note #9 on Page 3)
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SITE AC Design Guidelines
NOTES:

1. The transformer short-circuit impedance (Z%) should follow the recommendations in the table below to
assure the best inverter performance.

IEC 60076-5:2006 Power transformers — Part 5: Ability to withstand short circuit recommends a
minimum impedance for transformers.

Table 1 = Recognized minimum values of short-circuit impedance
for transformers with two separate windings

Short-circuit impedance at rated current
Rated power Minimum short-circuit impedance
kVA %
25 to 630 4,0
631 to 1250 5,0
1251 to 2500 6,0
2501 to 6 300 7,0
6301 to 25000 8,0
25001 to 40000 10,0
40001 to 63000 11,0
63 001 to 100 000 12,5
above 100 000 >12,5
NOTE 1 Values for rated power greater than 100 000 kVA are generally subject to agreement
between manufacturer and purchaser.
NOTE 2 In the case of single-phase units connected to form a three-phase bank, the value of
rated power applies to three-phase bank rating.

2. The transformer VA rating should be at least 100% of the sum of the connected inverter’s maximum VA
ratings. Most liquid-filled transformers are continuous-rated. However, dry type transformers are
usually not continuous-rated and may require a 1.25 derating factor applied, please consult with your
transformer supplier and/or engineering consultant to confirm.

3. CPSrecommends the transformer VA rating be selected based on IEEE C57.159-2016 Guide on
Transformers for application in Distributed Photovoltaic (DPV) Power Generation Systems. Another
source is IEEE C57.91-1995 Guide for Loading Mineral Oil Immersed Transformers. It is the responsibility
of the system designer to determine and account for the reliability of the transformer or other system
parameters.

4. ltis generally recommended for the transformer to include a grounded electrostatic shield, but not
required.

5. The maximum number of CPS 25kW, 36kW, 50kW, 60kW, 100kW, and 125kW inverters that may be
connected in parallel to a single transformer is 32. The maximum number of CPS 250kW-600V and
200kW-480V inverters that may be connected in parallel to a single transformer is 15. The maximum
number of CPS 275kW and 350kW inverters that may be connected in parallel to a single ungrounded
transformer is 20 (refer to note 9 when using grounded Wye transformers). Please note that the final
maximum number of inverters that can be connected to a single transformer may vary by project and
must also consider the communication bandwidth, transformer's short-circuit current rating and the
balance of system components within the circuit.

6. The recommended maximum voltage drop from the inverter to the point of common coupling (to the
grid) is 2% at full load — including conductor temperature considerations. A voltage drop greater than 2%
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10.
11.
12.

13.

may require changing the transformer tap, or as a last resort, adjusting the GridMaxVolt trip point
settings with approval and mutual agreement from the utility or EPS (electric power system) operator. In
addition, the added impedance may cause inverter control issues.

Do not connect “N” terminal to PE.

The nearest upstream transformer must comply with the configurations above. If the transformer is YG-
yg, the neutral on the utility side (HO) and inverter side (X0) may be connected internally and brought
out as one terminal in the LV compartment and labeled (HOXO0).

When connecting CPS 275kW-800V, 250kW-600V, 200kW-480V, and 350kW inverters with grounded
Wye transformer windings at the low voltage (inverter) side, the following additional restrictions will
apply:

a. The maximum number of inverters that may be connected in parallel to a single transformer is
15.

b. The inverter’s external PE is recommended to be connected to the nearest grounding point (e.g.
mounting rack). Please refer to the manual for additional grounding requirements.

c. The PID Mitigation function (PidSvgEnable) cannot be enabled when the CPS 275kW-800V,
250kW-600V, 200kW-480V, and 350kW inverters are connected to a grounded-Wye
transformer. Please note that, regardless of transformer configuration, the PID mitigation
function and SVG (nighttime reactive power) function cannot be enabled simultaneously.

d. CPS America recommends a joint technical review with CPS engineers for each project using CPS
275kW-800V, 250kW-600V, 200kW-480V, and 350kW inverters with a grounded-Wye
transformer.

External AC Ground Fault detection may be required by NEC Section 250.21 for floating AC Systems.
The information in this application note supersedes the information in the product manual.

It is the responsibility of the Engineer of Record of each project to decide the design and confirm local
and national code compliance.

The final interpretation right of this application note belongs to CPS America.
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