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Abstract

This system impact study is to examine three (3) separate PV installations for a total of 2630.7
kW of PV generation at the Westfarms Mall located in Farmington, CT. There is also another
proposed PV system at Westfarms Mall that is 199.8 kW, but that system will connect to the
4A9 circuit, so it is not included in this study. A full circuit impact study is needed for this
installation due to it failing the fast track screen. This will be a roof and ground mounted
installation that will also be participating in net metering. The studied impacts are voltage,
equipment ratings, and protection concerns.

This study found that there were no voltage issues during maximum or minimum loading and
full PV production. All voltages fell within the acceptable voltage ranges as required by PURA
when a unity power factor was used. It was determined that the power factor of the feeder
during minimum loading and full PV production would be below regulations, so a solution to fix
this major power factor drop needed to be established. It was discovered that the best way to
resolve this power factor issue is to change the control method on the 1800 kVAR capacitor
from being voltage controlled to VAR controlled. This prevents both capacitors from turning on
during minimum load, which was causing this low power factor to occur. Flicker of the system
was found to be within the acceptable ranges. The study determined that the large amount of
generation within the automatic recloser zones violates the minimum loading criteria, but
passes the non-certified inverter screening. The customer will be responsible to provide
effective grounding at the installation that includes systems Al and C, along with providing
settings in line with the suggested ones by Eversource. To prevent the operation of the three
(3) systems on the alternate feeder, Eversource will provide the customers status of
connectivity to the alternate 4A10 supply in the form of a dry contact. Madifications may also
have to be made to the circuit’s switchgear, if it is set to automatically transfer to the alternate
feeder. However, further review determined that islanding is not a concern on the primary
circuit and no transfer trip will be required.



Introduction

The purpose of this study is to determine the electrical system impacts of a 2630.7 kW inverter
based PV generator, being proposed on the 1C03 circuit. The electrical system impacts
considered in this study are voltage, equipment rating, and protection concerns.
Recommendations will be based on assurance that all of the customers on the circuit are within
the established ratings for voltage, equipment loading, limiting equipment operation, and fault
protection is sufficient.

Project Location

Westfarms Associates is proposing the installation of three (3) separate roof or ground
mounted PV systems, for a total of 2630.7 kW, at their facility in Farmington. This project is
located on the Farmington 1C 23 kV circuit. The system is located approximately 4.0 miles from
the substation. A picture illustrating the 1C03 circuit route from the Westfarms Mall to
Farmington substation is found in Appendix A. The proposed system layout of PV panels / solar
modules is found below in figure 1.

Figure 1: Bird's-Eye View



System Configuration

The primary distribution voltage of the customer is 23 kV and comes from the Farmington 1C
substation. The Westfarms Mall is fed by both the 1C03 and 4A9 circuits, but only the 1C03
circuit will be reviewed in this impact study. The customer will be net metering, so the
generator will not fully export onto the Eversource system. The mall also has another 724.2 kW
of existing and proposed generation that is connected to the 4A9 circuit. There is 931 kW of
photovoltaic generation existing on the 1C03 circuit; none of the existing generation is within
the same zone of the proposed PV installation. The system was modeled using Synergi™
Electric, with a 99.8% power factor during max peak load for the 1C03 circuit. The proposed
system was modeled with a unity power factor for all 3 projects. It was determined that the
power factor at the substation and wouldn’t stay within regulations, so this issue was resolved
by changing the control mode on one of the capacitors. It was decided to change the control
mode of the 1800 kVAR capacitor to VAR controlled to eliminate possible operations caused by
the proposed PV system. Simulations during minimum and maximum loading periods were
studied, with the proposed and existing generation on and off. During those simulations,
voltage, power factor, and protection equipment were verified to ensure the circuit still meets
regulatory standards after the proposed system is interconnected.

Feeder Power Factor

The below table illustrates the circuit power factor with the current circuit configuration, and if the
proposed changes to the 1800 kVAR capacitors operation mode were made.

Current Circuit Configuration

Max Load Min Load
Generation Off Generation 100% - Steady State Generation Off Generation 100% - Steady State
993 | 993 | 993 991 | 991 [ 99 941 | -1 | 933 | -69.2 | -707 | -66.8

Proposed Changes - 1800 kVAR cap VAR controlled

Max Load Min Load
Generation Off Generation 100% - Steady State Generation Off Generation 100% - Steady State
993 | 993 | 993 991 | 991 | 991 999 | 999 [ 99.9 996 | 996 | 986
System Loading

The system loading at the 1C03 circuit breaker was measured to be a max of 11.3 MW in August
2017. The minimum was measured to be 4.5 MW in April 2017.

System Stability

A stiffness calculation was done to determine the stability of the interconnection:

3LG Fault Current (A)

=St Factor
Amps High Side Eversource Xfmr (A) Stiffness

4666 A
47.65 A

= 97.92



As an indicator for Stiffness Factors ranging 50-100, this DG source falls in the minor concern
range. Any DG source connecting with a stiffness factor in this range is of moderate concern for
fluctuating sources such as wind and PV. The need to assess rates of fluctuations and start/stop
cycles still exists, but will most likely not be an issue in most cases.

Generation Characteristics
The proposed PV design uses SolarEdge 33.3 kW inverters along with LG4A00ON2W solar modules.
Below illustrates a brief overview of the inverter specifications. For more information on the

two inverters, see Appendix D.

Inverter Specifications

Inverter Manufacturer: SolarEdge
Inverter Model: SE33.3KUS
Phase: Three Phase
Max PV input voltage: 980 Vdc
Nominal input voltage: 840 Vdc

Max AC output apparent power: 33300 VA
Nominal AC output voltage: 277 / 480 Vac
Max continuous output current: 40 Amps
Power Factor; 0.8 lagging to 0.8 leading
CEC Weighted Efficiency: 98.5%
Transformer-less, Ungrounded: Yes

UL1741 Certified: Yes

A SEL-351 relay will be used for the redundant protection method. For more information, see

the data sheet in Appendix D.

Voltage Impact

CT regulatory requirement require adherence to voltages at -5% to +3% PU. The modeling
software uses a nominal voltage of 120 as the output, so the voltages from the model will need
to stay between 114 and 123.6. This portion of the study determines if the interconnection can
maintain these requirements at peak and minimum loading conditions. The study looks at both
peak and minimum loading during time in which the generator is in parallel with the Eversource
system.
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Figure 2: Flicker Tolerance Curve

Peak Loading

At peak loading steady state conditions, with generation at a unity power factor and the
customer generation connected, the system is able to sustain voltage within PURA limitations.

Max Load
Gen Off Gen On
120.1 l 120.8 120.9 121.1 1215 121.6

Flicker: The average flicker is at worst case of 0.75%. This meets standards defined by the IEEE
STD 141-1993 Flicker tolerance curve. Standards indicate the flicker can’t be greater than 2%.

Minimum Loading

At minimum loading steady state conditions, with generation at a unity power factor and the
customer generation connected, the system is able to sustain voltage within PURA limitations.
The system doesn’t cause high voltage at the PCC, but the feeder power factor goes below
regulations. This is resolved by changing the control mode of the 1800 kVAR capacitor bank; see
more information in section below.

Min Load
Gen Off Gen On
1219 | 1222 | 1222 | 1228 | 1229 | 1229




Flicker: The average flicker is at worst case of 0.66%. This meets standards defined by the IEEE
STD 141-1993 Flicker tolerance curve. Standards indicate the flicker can’t be greater than 2%.

Contingencies

This installation will not be able to operate on the contingent feed. Eversource will provide the
customer status of connectivity to the alternate 4A10 supply in the form of a dry contact, which
they can use to prevent operation while supplied by the alternate feeder. Since this circuit is
connected to switchgear, modifications to the switchgear’s operation may have to be made, in
order to prevent the generation from operating on the alternate feeder.

Regulators and Capacitors

The 1C03 circuit contains no voltage regulators, one (1) 1200 kVAR switched capacitor and one
(1) 1800 kVAR switched capacitor. The 1800 kVAR cap is located between the 1C03-73S and the
1C03-74S. The 1200 kVAR cap is located between the 1C03-80M and the 1C19-90T. Neither
capacitor is located within the same zone as the proposed PV system. The 1C03 circuit didn’t
stay within regulations with the current capacitor arrangement, after the proposed generation
was added to the circuit. It was determined that the 1800 kVAR cap needs to be changed from
voltage controlled to VAR controlled to keep the feeder’s power factor within regulations.
Changing the control mode from voltage to VAR controlled, eliminates the capacitors operation
during minimum load and full PV production, which is when the low power factor was
occurring.

Operational Restrictions and Anti-Islanding Protection

Using the “Eversource DER Briefing Sheet — Risk of Islanding Evaluations”, the system was
checked to determine if a risk of islanding (ROI) condition exists. The screening first looks at if
generation is greater than 33% of the minimum load, in the line section of the proposed
installation. If the generation to load ratio is greater than 33%, the system must continue
through the screening process, where the UL certification of all inverters on the circuit are
checked. If the amount of non-certified generation is greater than 10% of the total DG, the
circuit must be studied using the Sandia screening process. Lastly, if any of the Sandia screens
fail, transfer trip will be necessary.

Risk of Islanding (ROI) Screening

The breaker and 1C03-73S recloser are the protective devices for the customer’s zone. In that
zone the generation is 2630.7 kW, including the proposed installation, and the minimum load is
approximately 1.22 MW. This gives a generation to minimum load of 215.6%. With a ratio more
than the allowed 33%, further screening is required.

Since the systems are using UL 1741 certified inverters, it can continue through the screening
process. The line section aggregate non-certified generators are less than or equal to 10% of



the aggregate distributed generation, and the proposed systems are less than 2 MW each; so a
Sandia screening is not necessary. No additional requirements, such as transfer trip, are
necessary to protect the circuit from islanding.

System Upgrades and Service

The customer has existing service equipment, but since systems Al and C are being proposed
on the same 1000 kVA transformer, the transformer will need to be replaced with one that
exceeds the aggregate of the two PV systems. They also will have to install a grounding bank on
the transformer that contains systems Al and C. Transfer trip equipment is not necessary, but
provisions will need to be made to prevent operation on the alternate feeder (4A10). A dry
contact will be provided to the customer from the utility switchgear that will give indication
that they are being supplied from the alternate feeder. It will be the customer’s responsibility
to install and design any equipment required to use this contact’s status to stop the PV from
generating onto Eversource’s system while supplied by the alternate feeder. It is required that
the systems Al, B, and C each be isolated by an electronically controlled breaker having
trip/close capability. These breakers will be the point of isolation for the customer’s primary
anti-islanding protection not the individual inverters. The customer will provide Eversource with
the open/closed status of each breaker in the form of a dry contact. The customer will need to
install an outdoor electrical junction box containing a terminal block next to the utility
switchgear for Eversource to wire its dry contact to. The customer will also wire the three dry
breaker status contacts previously mentioned to this same terminal block. To minimize any
voltage drop, the customer will use #12 Copper conductor or larger when wiring to this
terminal block. Any customer wiring to this terminal block shall be electrically isolated from any
customer owned electronic equipment using an opto-isolator, fiber optic connection, or other
equivalent form of isolation. If the 1800 kVAR switched capacitor is set to operate in a voltage
control mode, it will need to be changed to VAR controlled to keep the power factor within
regulations.

Protection Study

There were no significant concerns found when this project was screened by protection and
control engineering. When the project goes to construction a coordination study will be
conducted. The customer is expected to follow the Eversource inverter and relay settings. The
typical settings are shown below in figure 3.

One major aspect related to protecting the proposed system and electric grid, is whether the
system is effectively grounded. Below describes the four (4) main criteria looked at to ensure
the system is effectively grounded. All four (4) criteria must pass in order to be deemed
effectively grounded.
1. Is the DG less than one (1) megawatt (MW)? *NO
2. Does the proposed system pass the anti-islanding concern or in other words, does it
pass the generation to load ratio requirement? *YES



3. Does the fault current at the point of common coupling (PCC) stay below a value that’s
greater than 10% of the existing value? *YES
4, |s the proposed area unknown to excessive fault currents? *YES

Since this system failed one (1) of the four (4) effective grounding conditions, the customer will
be responsible to provide effective grounding on the transformer that will contain systems Al
and C. The customer can accomplish this by installing a low or high voltage grounding bank
(depending on the transformer winding configuration), which also needs to be approved by
Eversource P&C to make sure it is sized properly. The customer will also need to include
equipment that if the grounding bank is out of service the DG cannot operate. The transformer
that contains system B is already considered to be effectively grounded, so a grounding bank is
not required.

271 UNDER VOLTAGE - FAST (%) =50

Line to Line Voltage 480 (27-1) Volts = 240

Line to Ground Voltage 277 (27-1) Volts =135

UV TIMER (27-1) Seconds =0.16

UV TIMER (27-1) Cycles =10
27-2 UNDER VOLTAGE - SLOW (%) = 88

Line to Line Voltage 4280 (27-2) Volts =423

Line to Ground Voltage 277 (27-2) Volts =244

UV TIMER (27-2) Seconds =2.0

UV TIMER (27-2) Cycles =120
59-1 OVER VOLTAGE -FAST (%) =120

Line to Line Voltage 480 (59-1) Volts =576

Line to Ground Voltage 277 (69-1) Volts =333

OV TIMER (58-1) Seconds =0.16

OV TIMER (59-1) Cycles =10
59-2 OVER VOLTAGE - SLOW (%) =110

Line to Line Voltage 480 (59-2) Volts =528

Line to Ground Voltage 277 (59-2) Volts =305

OV TIMER (58-2) Seconds =1.0

OV TIMER (59-2) Cycles =60
81U -1 UNDER FREQUENCY (Hz) =57

UF TIMER (81U-1) Seconds =0.16

UF TIMER (81U-1) Cycles =10
210 OVER FREQUENCY {Hz) =60.5

OF TIMER (810) Seconds = 0.16

OF TIMER (810) Cycles =10

Figure 3: Inverter and Relay Settings



Conclusion

Westfarms Associates have requested to connect three (3) ground or roof mounted PV
generators to the 23 kV 1C03 feeder, which comes out of the Farmington 1C substation. System
Al is 999 kW, system B is 732.6 kW, and system Cis 899.1 kW, for an aggregate of 2630.7 kW.
The three (3) systems will be located at 500 Westfarms Mall, Farmington, CT which is
approximately 4 miles from the substation.

Voltage stayed within the -5/+3% regulations during minimum and maximum loading periods,
when a unity power factor for the proposed system was studied on the current circuit
configuration. Analysis showed changing the existing 1800 kVAR capacitor to a VAR controlled
mode, instead of a voltage controlled mode, removed the circuits poor power factor issue.
Flicker of the system was also determined to be within the acceptable ranges, the worst case
average flicker was 0.75%, which is under the required 2%. Since the system passed the risk of
islanding screening, direct transfer trip is not needed, but the system will not be able to operate
when the circuit is being supplied by the backup feeder (4A10). Eversource will provide the
customer status of connectivity to the alternate 4A10 supply in the form of a dry contact, which
they can use to prevent operation while supplied by the alternate feeder. Modifications may
also have to be made to the circuit’s switchgear, if it is set to automatically transfer to the
alternate feeder. It was also determined systems Al and C failed one (1) of the four (4) effective
grounding requirements, so a low or high voltage grounding bank will be necessary on the
arrangement that contains those two systems. The customer will be responsible to provide
effective grounding, along with all necessary circuit modifications.
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Appendix B: P&C Effective Grounding Screen

Effective Grounding Further Review

Customer: Westfarms Associates Systems A1 and C
Address: 500 Westfarms Mall, Farmington, CT

Circuit: 1C03 | ‘Total KW's of this application: 1898.1

Circuit KV: 23 | |Generator Type: Solar

A. Effective grounding shall be required for all DG interconnections where any of the following is True:

1. The fault current at the point of common coupling (PCC} is caused to increase to a value 10 percent of the existing value.--> False
2. Areas where fault current may already be deemed excessive. --» False
3. DG interconnections larger than {MW. -->

4. Anywhere there may exist a potential Islanding concern in regard to generation to load ratio. -->» False

|B. Other Concern Review {Service Transformer High Side Delta Connection)

Is it Service Transformer High Side is Delta Connected --= [ No
High Side Delta Connection Calculation Required:- No
Maximum Load in kW, in the Zone N/A KW
Minimum Load kW - 30% of the Maximum kW. NA KW
30% of the Maximum Load in kW, in the Zone x 10% --(Minimum KW} NA KW
Aggregate of all DG generation in the Zone N/A KW
Is the Aggregate of all DG generation in the Zone Less than 10% Minimum kW N/A

|Result:- Needs an Effective Grounding (See Red Flags)

|Name: Ashley Centrella I |Date: 04/18/2018
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Appendix D: Data Sheets

@ SEL-351-5, -6, -7 Protection System

Optimize Protection, Automation,
and Breaker Control

BREAKER
. -

¥ CLORED
TRIP CLOSE

SEL-351 Protection System shown with front-panel USB port and Safelock™ trip/close pushbuttons with
high-visibility breaker status LEDs.

Major Features and Benefits

The SEL-351 Protection System provides an exceptional package of protection, monitoring, control, and fault
locating features.

Protection Functions

»>
»
»

Sccond-harmonic blocking sccures relay during transformer energization.

High-speed breaker failure element and native breaker failure logic enhance breaker [ailure detection.
Phase, negative-sequence, residual-ground, and neutral-ground overcurrent clements with directional
control optimize radial and looped network protection for lines and cquipment. Load-cncroachment
logic provides additional sceurity to distinguish between heavy load and three-phase faults.

Under- and overfrequency and under- and overvoltage elements and powerful SELOGIC® control equa-
tions help implement load shedding and other control schemes.

Built-in communications-assisted trip scheme logic permits fast trip times, reducing fault duration that
adversely impacts system loads and power system equipment.

SELOGIC control eqguations permil custom programming for traditional and unigue protection and con-
trol functions.

Directional power clements on SEL-351-7.

Four levels of rate-of-change-of-frequency elements help detect rapid frequency changes to initiate
load shedding or network decoupling.

Schweitzer Engineering Laboratories, Inc. SEL-351-5, -6, -7 Protection System Data Sheet
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Automatic Reclosing and Synchronism Check

»
>

>

Program as many as four shots of automatic reclosing with two sclectable reclose formals.
Control reclosing schemes for trip saving or fusc saving, and inhibil reclosing for hot-line mainte-
nance.

Supervise manual or automatic reclosing with synchronism check and voltage condition logic.

Synchrophasors

»

»

»

Improve operator awareness of system conditions with standard 1EEE C37.118-2005 Level 1 synchro-
phasors at as many as 60 messages per sccond.

Synchronize 128 sample-per-cycle oscillography and event reports o the microsecond to reconstruct
complex disturbances. Synchronize meter reports to verify proper phasing.

Use the “MRI of the power system™ to replace state estimation with stale measurement.

Metering and Monitoring

>

>

»>

Eliminate expensive, separately mounted metering devices with built-in, high-accuracy metering and
harmonic metering functions. Load Profile recording on SEL-351-6 and SEL-351-7.

Improve maintenance scheduling using circuit breaker contact wear monitor and substation battery
voltage monitors. Record relay and external trips and total interrupted current for cach pole.

Use alarm clements to inhibit reclosing and provide local and remote alarm indication.

Analyze oscillographic and Sequential Events Recorder (SER) reports for rapid commissioning, test-
ing, and post-fault diagnostics.

Use unsolicited SER protocol to allow station-wide collection of binary SER messages with original
time stamp for easy chronological analysis.

Synchronize all reports with IRIG-B on the standard rear-pancl BNC or on serial Port 2, from Simple

Network Time Protocol (SNTP) on the standard or optional Ethernet connections, or via DNP serial or
Ethernet protocols. Connect all possible time sources and the relay automatically selects the best.

Use Voltage Sag, Swell, and Interrupt (VSSI) for power quality monitoring on SEL-351-7.

Fault Locator

»

»

Reduce fault location and repair time with buill-in impedance-based fault locator and faulted phasc indi-
cation.
Efficicntly dispatch line crews to quickly isolate line problems and restore service faster.

Operator Interface and Controls

»
»

>

Standard target LEDs annunciate trip and status indication and fault type.

Two-line, large font rotating LCD display provides added operator information with programmable
display points.

Optional SafeLock® trip/close pushbuttons with high-visibility breaker status LEDs climinate expen-
sive pancl-mounted breaker control switches and position indicating lights. The breaker status LED
clusters are bright and casy o sce from all viewing angles.

Communications Protocols

»

»
»
»

Optional 1IEC 61850 MMS and GOOSE. As many as 6 MMS sessions, guarantced GOOSE perfor-
mance with 24 subscriptions and 8 publications.

Standard Modbus® with label-based map scltings (serial and Ethernet—as many as three sessions).
Standard DNP3 Level 2 with label-based map settings (serial and Ethemet—as many as six sessions).
1EEE C37.118-2003 synchrophasor protocol (serial and Ethernet).

SEL-351-5, -6, -7 Profection System Data Sheet Sctweitzer Engineering Laborataries, Inc.
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ASCIL, SEL Fast Meter, SEL Fast Message, SEL Unsolicited SER, SEL Fast Operate, and SEL Dis-
tributed Port Switch (LMD) serial protocols are all standard.

Standard Telnet and integrated web server on Ethernet.
Dual-channel MIRRORED Bits® communications on SEL-351-6 and SEL-351-7.
Parallel redundancy protocol (when supported by hardware).

Communications Hardware
Two 10/100BASE-T Ethernet ports with RJ45 connector included.

>
>

YYvYVvYYyY

Onec or two 10/100BASE-FX Ethernet ports with LC multimode fiber-optic connectors optional.

One 10/100BASE-T Ethernet port and one 10/100BASE-FX Ethernet port with LC multimode fiber-
oplic connectors optional.

Front-panel high-specd USB Type-B port included.

Front-panct EIA-232 DB-9 scrial port included.

Two rear-pancl EIA-232 DB-9 ports included.

One optional rear-pancl EIA-485 port with five-position compression terminal block.

Onc optional SEL-2812-compatible fiber-optic scrial port.

Single-Phase or Three-Phase Wye- or Delta-Connected Voltage Inputs

»
»

>

Scitings allow cither single-phase or three-phase wye or three-phase delta voltage inputs.

Single-phase voltage inpul permits phantom phase voltage for balanced three-phase melering and other
limited voltage-dependent functions.

The VS voltage input can be used for either synchronism-check or broken-delta (zero-sequence) volt-
age connection Lo the relay.

Other Features and Options

Table1 SEL-351 Protection System Model Options

Model Complete Protection and Contrel Functions | Load Profile and MIRRORED Voltage Sag, Swell, Power
With AcSELERATOR QuickSet Support Bits Communicaticns Interruption Reports Elements
SEL-351-5 X
SEL-351-6 X x
SEL-351-7 ® X x X
> Availuble 750 KB of on-board storage space for ACSELERATOR QuickSct® SEL-5030 Software set-

»

tings lile, ACSELERATOR QuickSct design template, or anything clse you choose.
Expanded /0 is available. Order any one of the following /O options:

s Option X: No extra I/O board

> Option 2: Additional 8 Inputs and 12 Standard Outputs

= Option 4: Additional 16 Inputs and 4 Standard Qutputs

= Option 6: Additional 8 Inputs and 12 High Interrupting Current Quiputs

Nominal 5 A or | A current inputs: 5 A phasc, 5 A ncutral; 5 A phase, 1 A ncutral; 1 A phase, 1 A neu-
tral; 0.05 A ncutral for nondirectional sensitive carth {ault (SEF) protection; or 0.2 A neutral for direc-
tional ground protection on low-impedunce grounded, ungrounded, high-impedance grounded, and
Petersen Coil grounded systems.

Note: The 0.2 A nominal channel can also provide nondirectionul SEF protection. The (.05 A nominal neu-
tral channel IN option is a legacy nondirectional SEF option.

Schweitzer Engineering Laboratories, Inc. SEL-351-9, -6, -T Prolection System Data Sheet
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SolarEdge Three Phase Inverters for
the 277/480V Grid for North America

SE10KUS / SE20KUS / SE30KUS / SE33.3KUS

S P
e ——

The best choice for SolarEdge enabled systems

b ORI ety

Specifically designed to work with power optimizers

Superior efficiency {98.5%}

Integrated arc fault protection and rapid shutdown for NEC 2014 and 2017, per article 690.11 and 690.12
UL1741 SA certified, for CPUC Rule 21 grid compliance

Built-in module-level monitoring

Internet connection through Ethernet or Wireless

Small, lightweight, and easy to install autdoors or indoors on provided bracket

Fixed voltage inverter for longer strings

Integrated Safety Switch

Supplied with RS485 Surge Protection Device, to better withstand lightning events

& CARALE-GERMANY-UN-1 1857 HETEEMLANGS SaPaf CHINA TRALA (SZALL +RANCTE-HELGILM TOREEY | ULGSS)A RDMANIR-HUN EN www.solaredpe.us



Three Phase Inverters for the 277/480V Grid" for North America
SE10KUS / SE20KUS / SE30KUS / SE33.3KUS

e it SE20KUS | SE30KUS i
Rated ACPower Output | 10000 —T 20000 3oo00 | VA
oo | o | e |
4- wire WYE {L1-L2- |_3_|§.|) plus F PE ) N i
- . 204777305 2 ) vae
" AC Output Vollage Minimum Noﬂl!ﬂal ,Maﬂmum“' oy | . 422.5.480-529 . L vac
_AC Frequency Min-Nom-Max®! ‘ 59.3-60-60.5 | Hz
Max. Cantinuous Output Current {per Phase) 12 24 I 36.5 [ 40 A
GFDI Threshold : - 1 | A
Utility Monitoring, Islanding Protection, a8
Country Configurable Set Points I
NeuT } S s el e Sl R il
“Maximum DC Power (Module STC) ‘ 13500 | 27000 | 40500 | 45000 | w
Transfq:mmer Ius.s Ungrounded . Yas:- - 1
Ma:umum Input Voltage DC to Gnd ) 1 490 ) o vdc
_Maximum nput Voltage DC+ toDC- i S 280 g, . Lo vde
Nominal Input Voltage DC to Gnd ) ) ) o | o B vde
_Nominal Input Voltage DC+to DG- e i .80 R Lovde
_Mazimum Input Current . Ee—— " [ . 26.5 . { . - S| 40 | Adc
Maximum Input shnrl Circuit Current ' i 45 . |, Adc
Reverse- Pnlaril\r Protection ) Yes .
Ground-Fault Isolation Detection } 1MQ Sensitivity 3500 Sensitivity!®
CEC Weighted Efficiency ) e =1 : 98 ‘ 8.5 | %
__ngﬂ -time Power Consumption <3 <4 w
ADDITIONAL FEATURES
_Supported Communication Interfaces B . R5485, Ethemet, ZigBee {optional) '
_ Rapid Shutdown — NEC 2014 and 2017 € GDD 12 1 Automaﬁ: Rapid Shutdown upan AC Grid Dls:unned“
RS485 Surge Protection Supplied with the inverter |
STANDARD COMPLIANCE el e
safety ULl‘Ml uL1741 SA ULISBBB CSAC22.2, Canadian AFCI accordlng o
_ o , e LM |
5 Gnq ggnqea_:pqn §;andards i . . IEEE1547 Rule 21, Rule 14 [HI) I, "
_Emissions FCC parti5 dass B o
INSTALLATION SPECIFICATIONS B e el i el S e
_AC output conduit size [AWG rdnge 3/4" minimum / 12-6 ANG 1 3/4” minimum / 8-4 AWG
_DC input conduit size / AWG range p 3[4“ mmlmum /12-6 AWG ) |
Number of DC inputs ‘ 7 ; : 2 pairs K 3 patrs'-- 1
Drln_tgnrslgqsr(HxWxD} . N ) . 21x125x105f5mx315x250 . . o ;'in/‘mm_
_Dimensions. vmh  Safety Swltrh (H x w x D) . ] 30 5x125x 105 /775 %315 x 260 Linfmm
“Weight o 1 73.2/332 ! 995 /45 L bfke
Weight with Salelv Smlch ol . } 79.7 /362 l. 10648 . | Ibfke
_Cooling ) . Fans (user replaceable) i |
Moise , <50 el <55 | dBA
Operating Temperature Range 3 -4D 1o +140 / -40 to +60% 5 VAlS
Protection Rating _ il NEMA 3R
12 For 20V bernaters retor 1o: hitp Afwwws solaredge.com, pucisfimvortofefig 1t 0 % merie V. gttt

Y Foe ather reglonal settings pioise mntact Schrtdsewopon

Uhahere parmitted by il togulations

U R SEAOKSSEIN. LISO00nis Suwe Manual Ragid Shilitwa for NEC 2024 compiance (HEC 2017 comgliance with outdoor inttatation)

Y i rpplaceaveond ki Jor & par of Inputs IR DED-IPH -2 TRKG Field roplacansent 4t for 3 pains af fuses 2nd holdors P/N: BCD. 3PH-BFHK-58
! Foe gaoweer do-rating inforaanon refer ta: heips.f/wiw.sola odge comstes/ dolaull e 5o Jomperature-derating: note-na.adf
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SolarEdge Power Optimizer
Module Add-0n for Commercial Installations
P00/ P700/ P800p / P800S

PV power optimization at the module-level
The most cost effective solution for commercial and large field installations

= Specifically designed 1o work with SolarEdge inverters

= [ipto 25% mare enemgy

= Superior efficiency (99.5%)

= Ratance of System cost redisciion; 50% less cables, fuses and combingr bowes,
over 2k longer string Engihs possibie

= Fast installatsion with a single baly

= Advanced maintenanoe with module-level monitoring

= Module-tewel voltage shutdown for installer and firefighter safety

= Lge wilh two PV modules connected in serias or in paraliel

POWER OPTIMIZER



SolarEdge Power Optimizer Module Add-On For
Commercial Installations PG00/ P700/ P800p/ P800s

Optimizer model PE00 " P700 . P8OOp P800s
ke | fmiSS | fimsl | fpmhimems s
modules)
INPUT
Rated input OC Pawee!” 620 730 B0 W
Abolute Mairum ingut Voltage i 5 & ! e Kt
(Vo atlawes tenperaluce) . i/l . : =5
" MPPT Dperating Range 125-50 S 25w 125-83 125- 105 v
Masimam Shoet Crcust Current [tc) 10.25 I u 115 Ade
Mazimum Efficiency 93.5 k.
Weighted Efliienty 985 %
Overeoitage Catepocy il
_DUTPUT DURING OPERATION (POWER OPTIMIZER CONNECTED TO OPERATING SDLAREBGE INVERTER) =
Mazximum Qulput Correm 15 18 Ml
Maxinuim Output Yollage 85 vdc
_OUTPUY DURING STANDSY (POWER OPTIMIZER DISCONNECTED FROM SOLAREDGE INVERTER OR SOLAREDGE INVERTER  OFF) ==
Safety Dutpat Voltage ped Power Optii 1x01 Wi
_STANDARD COMPLIANCE L= = N et B e
ERAC FEC Par115 Class B ucszmz HECE1000-6-3
satety i it i 7 MECE2109-1 {class I safely) iy
_PuHs 5 2t v B
_Fresafety ] . —t LR g e | ———
"INSTALLATION SPECIFICATIONS y
Compatible Sotarfdge Inverters T"':g'::l?r:?m [ . “"‘;E;’;:’:L";’;m )
s S i B B A T B BT
eI | LR 5%5.97 x 169 [ Sx507x193 | 5x622x2.32 | sxsamxam e /in
_ Weight (including cables) L.saajfas [ =3 21 {....Joef2 | | J068/23 A
_ Input Connertar® | Mca ' L. 1AC4 Dusal byt M4
Oulput l:mneum E MCa -
1.2 /39 {partraia 12/39(ponrait | 1.2/39 (gonrait [ 1218 (ponrail
ofigntation) o arientation) or arientation) of ofentatank or
D TR I.EIS.B(Iand’srape 21/63 umdlsca;)e ! 13/5.9(md}smpe b aaeefadape | ™00
prkentatian) orientation) { orientation} [ orienating)
Operating Temperature Range!! . -40-485[--10- +185 clF
 Protection Raing (PG / NEMAGP
Ruth Hmnidilv : A 0- 100 ) %
P Rt STE povmans 0o Thae snschalvs, Mool oF Ligs [ o 55 prreesy Todivance alioawed
Fur ather cansedlar Tyt pi s coadt SolarEdge
1 foy asbient menperatun v s T £ #158°F powers dieratite is sgpbed. Reler 1o Power Dot Jertivatue D fatisg 000 Hote tor move detaby
PV SYSTEM DESIGN USING A SOLAREDGE THREE PHASE SE1SK | THREE PHASE 5E16K THREE PHASE |
INVERTER®H AND LARGER AND LARGER FOR MV GRID I
Compatiie Power Optiizers I L peoo.p7n [ psoo | peon,pro0 | eeoo L
ieunsugiengn | PesOmmies | g . i L
r | Power Optimizers 30
aximum String Length l N Tt . g .
 Waximum Power par String | 112567 ] ammen [ savse® [ im0 | w
Parallel Strings of Ditferert l.mlgths o Orientations ) Yes ) i |
6 et aloeed 10 ino PGP AV ERD with P P00, TS NP5 05 i onw sTiag
.l"luu 115 atiovest) v bostad] o PEO0TY N0, vagt cnome Lod L one 7V mudule, When conewctiog] 3 snghi modubs £ tha FROND seal the urmaad
e L w128 s 1 33, 500V g S1rmig mhwn 3 A7igs B CONHELLAG 1 This bwartis and welies 1 mank aimm powser difbrence Sotwenan Y st
tir 35, 000W per il ring whesd X slrngt a0w Loreecled 10 5 kreweler 208 whett B mioomnuds jpowse dloresi o Dal msa’y the SIogs i g W




Innovation for
a Better Life
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LG NgON'2 72cen

Mechankcal Praperties Electrbcal Properties (STC %)
Calls a2 12 Nlndabs ADOw
Call Vandod LG M susen Powar (Pesas) 400
CaiType Msnocyyaatea! N Bere. etz [imgr) 505
Cold Dimursl 1617 x 161.7 em £ 6 dnchae MPP Comspant logp ) $BE
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6T 403) n 157 ekt v Effciy [EE]
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Certificainmg {EC 53245, [EC 51730-11-2 Marimure Paseor {Piax) 756
Lo MO Valtogs (Virge) 1]
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