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Load and Solar Circuit Control using Enpower Auxiliary Contacts
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Overview

This document provides installers and design engineers with the information required to plan and configure
Smart Control (load and solar circuit control) using Enpower Auxiliary contacts.

The Encharge Storage System (ESS) must have sufficient power capability to sink all the power from the
PV system during transitions to off-grid and must source power to support all loads in intentionally islanded
(standalone) operation. This may not always be feasible. In these situations, auxiliary contacts in Enpower
can be used to disconnect or shed excess solar or heavy loads.

In addition, low priority loads with high power requirements may deplete energy storage. Auxiliary contacts
can be used to shed these large loads to help maintain energy in the storage system.

What are auxiliary contacts and how do they work?

The Enpower has 5 relays rated for pilot duty at up to 24Vac/Vdc and 1A continuous current. One is
dedicated for generator function while the others are available for general use. The contacts/terminals of
the pilot relays are not energized by Enpower i.e., they have no voltage on them and are “dry”. When these
contacts are connected to a voltage source, they are “wetted”. In this document, we will be referring to
these as auxiliary relays or contacts. The configuration of the relays is as follows:

1. Two Normally Open (NO)

2. Two Normally Closed (NC), and

3. One NO relay used for starting a generator

While the auxiliary contacts have NO and NC electrical configurations, the ITK overrides this
behavior when configuring the contacts. Once configured the contacts are closed when on-grid and
open when off-grid. In special load control modes, the contacts may be closed when off-grid if battery charge
exceeds a threshold or if a generator is running. Due to this Enpower can only be used with NO-type
external definite purpose contactors or power relays to implement load control or solar circuit
control as described in this tech brief.

Note: Refer to the Generator support tech brief for documentation related to generator integration. This
tech brief covers load and solar circuit shedding using auxiliary contacts.

Auxiliary contact labelling in Enpower

The figure below illustrates the auxiliary contacts at the bottom of the Enpower smart switch. It also shows
the AC combiner, Generator and Encharge lugs.

/0 -1 /10 -2

(24V, 1A) (24V, 1A) ?3\1/ ’-1I‘/\t))
[No1] [Noz] INc1] [Ne2] (763 ]
E = .
(s) i (=)
% %1514 %)

L1 L2 L1
AC Combiner Encharge Generator

Figure 1Auxiliary contact labelling and usage

Refer to the Enpower QIG for installation instructions.

4 © 2021 Enphase Energy Inc. All rights reserved. May 20, 2021



Load and Solar Circuit Control using Enpower Auxiliary Contacts

Note: Use 3/32inch /2 mm flathead screwdriver to work on auxiliary contact terminals.

Auxiliary contact usage

Enphase recommends using Normally Open auxiliary contacts for solar and Normally Closed auxiliary
contacts for loads. The load/solar circuit behavior represented in this document requires that a Normally
Open (NO) definite purpose external contactor be used. Enphase’s software is tailored to work with these
since these are the most readily available.

Enpower’s auxiliary contacts can be used with 2 different types of external contactors:

1. Normally Open external contactor with a 24 V ac coil
2. Normally Open external contactor with a 120 V ac coil (with an interposing power relay)

Note: The definite purpose external contactor may make a humming or buzzing sound when its coil is
energized. This is normal and does not indicate issues with the equipment.

Using an external contactor with a 24 Vac coil

24Vac low voltage is created with a control transformer protected with an OCPD such as an inline fuse.
The 24Vac power supply should be connected to a definite purpose contactor via the auxiliary contact.

UL
DR
L,

1Q Combiner

Microinverter

. LN [ .
Shed PV
v | l
L Anotransfor
. Main leads panel L
Back up load panel F.,..g. Gen {non backed
~ up loads)

L | % - iHez

o+ ¥

’——R,-—‘ -_E@ = ] Enpower 200G

Encharge 3 Encharge 10 ‘ ﬁ—|
Toloads | | —a

Generator

Legend

Power line
Auxiliary contact wiring 24Vac

Mote:

* NC1,MNCZ—Normally Closed auxiliary contacts

* NO1,NO2Z- Mormally Open auxiliary contacts

+ NO3 = MNormally Closed auxiliary contact dedicated to generator control

¢ In the diagram, NO1is used to control a load circuitwhile NC1is used to
drop the PV circuit when the system is in backup mode.

Figure 2 Enpower Auxiliary contact wiring diagram

The line diagram represents both the Normally Opens auxiliary contacts configured for PV shedding and
load shedding.

Refer Appendix A for detailed Single line diagram.
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Supported Contactors and transformers

Definite purpose Contactors must meet or exceed the following parameters to work with Enpower.

Parameter Value
Continuous Current <1lA
Coil Voltage 24V
Inrush VA 40 VA or rating of transformer being used
Opening time <30 ms

Table 1 Definite purpose contactor parameters

Note: Follow all guidelines by contactor manufacturer regarding installation. Ensure that the load
connected does not exceed the contactor rating.

Supported contactors

Supplier Part Number | Full Load Poles & Coil Voltage
Amperage (A) | NO/NC
Eaton C25BNB220T 20 2 pole, NO 24 Vac
Cutler-Hammer C25BNF240T 40 2 pole, NO 24 Vac
Protactor PT-C240A 40 2 pole, NO 24 Vac
Packard L45-038 C240A | 40 2 pole NO 24Vac
Eaton C25FNF260T 60 2 pole, NO 24 Vac
Square D 8910DP32V14 30 2 pole, NO 24 Vac
Square D 8910DPA63V14 | 60 3 pole, NO 24 Vac
Table 2 Supported contactors
Supported transformers (for power supply)
Supplier Part Number Secondary | Primary Voltage | VA Rating
Voltage
Fiada BO7RDBS6NK 24 Vac 120/208/240Vac 40
Endurance Pro EP40310F 24 Vac 120/208/240Vac 40

Table 3 Supported Transformers for power supply

Recommended fuses and fuse holders

1. 1A, Littelfuse 239 Series, 5x20 mm, Slo-Blo® Fuse in Series 150 fuse holder or equivalent

2. Eaton BP-AGC-1-RP 250 V glass fuse in BP/HMK-RP fuse holder
3. 3AG/AGC Screw Terminal Fuse holder

© 2021 Enphase Energy Inc. All rights reserved.
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Reference bill of materials (BOM) for auxiliary contact wiring

Reference BOM for 2X circuits, up to 30A each

Reference BOM that can be used to design two solar or load shedding circuit of up to 30 A each.

Item

Description

Images

Control transformer

Fiada BOTRDBS6NK

Fuse Retainer

2x Eaton BP/HMK-RP fuse holder

Fuse 2x Eaton BP-AGC-1-RP 250 V glass fuse
Contactor 2 X Square D 8910DP32V14 30A
Box Gratury Junction Box, Hinged Cover Stainless

Steel Clip, IP67 Waterproof Plastic Enclosure for
Electrical Project Includes Mounting Plate and Wall
Bracket

290%x190%x140mm (11.4"x7.5"x5.5")

Quick Disconnects/Fast on
Terminals/Receptacle lug
(required for contactors
without screw-on terminals)

PIDG, Quick Disconnects, Receptacle, 22 —
18AWG Wire Size

TE Internal #: 640911-1

Table 4 Reference BOM for 2X circuits, up to 30A each

© 2021 Enphase Energy Inc. All rights reserved.
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Example Wiring 2x Solar Circuits using 30A contactors for Excess Solar Shedding

Use wire nuts to wire the 24Vac output on the
secondary side to:

1. One wire goes 1o a terminal on the header for the
Normally Open (NO) auxiliary contact in Enpower. E.g.
NO1 shown here

2. One wire directly goes to one end of the coil on the
contactor

Insert the header into the 1/0-1 port at
the bottom of the Enpower

Neutral Bar in Backed-Up
Loads Panel

r . .

.

¥

Cap unused brown = = Single pole Breaker In
and red wires on 4 Backed-up Loads Panel
primary side with f
. wire nuts
I Use wire nuts and appropriately sized wires to connect
o White wire on primary side to neutra

Recommended even on
o Black wire on primary side via fuse to 120Vac

! secondary sidewhen
using 2 contactors on
same power supply

The other terminal of the Normally
Open auxiliary contact is wired to
the other end of the coil of the
contactor

If using a second contactor to
shed yet another PV branch

- circuit wire the coil of the 2" Tab connected to one end of

contactor in parallel to the coil of the coil

the 1" contactor
Use Faston Female
terminal to bond wiring to
the tab

Tab on other side of the
contactor connected 1o the
other end of the coll

Tab for

L1and L2 to be wired
to the grid side L.e. to
the branch circuit
breaker in the
combiner box

Tland T2 to be wired
to the branch circuit
from the roof

Figure 3 Example Wiring 2x Solar Circuits using 30A contactors for Excess Solar Shedding

8 © 2021 Enphase Energy Inc. All rights reserved. May 20, 2021



Load and Solar Circuit Control using Enpower Auxiliary Contacts

Reference BOM for a 60 A load control

Reference BOM that can be used to design load shedding circuit of 60 A total load.

Item

Description

Images

Control transformer

Fiada BO7TRDBS6NK

Fuse Retainer

Littelfuse Universal Fuse Retainer Part No:
150145

Fuse NTC 74-6SG1A-C 1 A 250V glass fuse
Contactor Square D 8910DPA63V14! 60 A
Box 6X6 PVC box rated for outdoor use (NEMA

3R or better) (Carlon junction box, for
example)

Quick Disconnects/Fast
on Terminals/Receptacle
lug (required for
contactors without screw
on terminals)

PIDG, Quick Disconnects, Receptacle, 22 —
18AWG Wire Size

TE Internal #: 640911-1

Table 5 Reference BOM for a 60 A load control

1 A 3-pole contactor is specified since the 2-pole 60A contactor from Square D i.e., 8910DPA62V14 has

been discontinued.

© 2021 Enphase Energy Inc. All rights reserved.
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Example Wiring: Heavy 240V Load Shedding for 1X Circuit

. \'
!
7 'l

N
P

(@ 4
.,

» L
ru u‘]l [ { ; secondary side to:
— é 1. One wire goes to a terminal on the header for the
Normally Closed (NC) auxiliary contact in Enpower. E.g.
NC1 shown here
2. One wire directly goes to one end of the coil on the

contactor

Use wire nuts to wire the 24Vac output on the

Insert the header into the I/O-2 port at
the bottom of the Enpower

Neutral Bar in Backed-Up
Loads Panel

Cap unused brown
and red wires on
primary side with

wire nuts

u
AC Combiner  Encharge Generstor

The other terminal of the Normally
Closed auxiliary contact is wired to
the other end of the coil of the
contactor

-8 Single pole Breaker In
Backed-up Loads Panel

Use wire nuts and appropriately sized wires to connect:
*  White wire on primary side to neutral
* Black wire on primary side via fuse to 120Vac

Two ends of the coil

L1and L2 to be wired

to the grid side i.e. to

the breaker in backed-
up load panel

T1and T2 to be wired
to the load circuit

Figure 4 Example Wiring: Heavy 240V Load Shedding for 1X Circuit

10 © 2021 Enphase Energy Inc. All rights reserved. May 20, 2021
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Reference BOM for 20 A load or PV shedding circuit using a 20A contactor

Item Description

Control transformer EP40310F 24V 40VA

Fuse Retainer Bussmann BP/HMK-RP fuse holder O

Fuse NTC 74-6SG1A-C 1 A 250V glass fuse W
Contactor Eaton C25BNB220T 20A
Box Gratury Junction Box, Hinged Cover

Stainless Steel Clip IP67 Waterproof Plastic
Enclosure for Electrical Project Includes
Mounting Plate and Wall Bracket
290x190%x140mm (11.4"x7.5"x5.5")

Quick Disconnects/Fast | PIDG, Quick Disconnects, Receptacle, 22 —

on 18AWG Wire Size S —

Terminals/Receptacle .
lug (required for TE Internal #: 640911-1

contactors without
screw on terminals)

Table 6 Reference BOM for 20 A load or PV shedding circuit using a 20A contactor

11 © 2021 Enphase Energy Inc. All rights reserved.
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Example Wiring: Excess Solar Shedding for 1 Branch Circuit

Y.

/ IrE D‘]l b pm, Use wire nuts to wire the 24Vac output on the secondary side

‘ é é “ (I.. blue and brown wires)to:
) .

1. One wire goes to a terminal on the header for the Normally
Open (NO) auxiliary contact in Enpower. E.g. NO1 shown here
2. One wire directly goes to one end of the coil on the contactor

Insert the header into the I/O-1 port at

the bottom of the Enpower
Neutral Bar in Backed-Up

Loads Panel

Single pole Breaker In
Cop U ovnge anc Backed-up Loads Panel
red wires on primary ‘

side with wire nuts

Use wire nuts and appropriately sized wires to connect
* White wire on primary side to neutral
Black wire on primary side via fuse to 120Vac

The other terminal of the Normally
Open auxiliary contact is wired to
the other end of the coil of the
contactor

' ' L1and L2 to be

Use Faston Female terminal/ wired to the grid

D Receptacle/Quick disconnect side i.e. FO the
to bond wiring to the tab branch circuit

breaker in the

combiner box

Tab connected to one
end of the coil

Tab on other side of
the contactor
connected to the
other end of the coil

Tland T2 to be
wired to the
branch circuit
from the roof

Figure 5 Example Wiring: Excess Solar Shedding for 1 Branch Circuit

12 © 2021 Enphase Energy Inc. All rights reserved. May 20, 2021
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Reference Wiring Image

@

=

N Beletnlelisis o ww—

&)
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Using an external contactor with a 120Vac coil

24 Vac coil based definite purpose contactors for large loads typically have holding currents that exceed
Enpower auxiliary contact rating of 1 A. In such cases an external contactor with a 120 Vac coil can be
used with the bill of materials and wiring specified in this section. A 12 V DC power source is used to drive
an interposing power relay and the auxiliary contacts in Enpower controls the current to the coil of the
power relay. The output of the power relay is used to control the 120 Vac coil of the external contactor.

"
Su8s

‘ 1Q Combiner
z (=][=1]
1Q6/7 Microinverters {17 oo}
I E— - To utility grid
17— i 120/240V single
' i -4 phase service only
Shed PV [ o -l h o
Contactor w/ < 1O
1Q Autotransfor
120Vac Coil combiner mer
e
Back up load panel Encharge| Generator
Lo S A}é M
A A K e %
’T Power Supply Enpower 200G
#\J
NO
Legend L
Power line Power Relay
werli w/ 12Vdc Coil

Auxiliary contact wiring 12Vdc

Note:

e NC1 - Normally Closed auxiliary contacts used to control a load circuit W\Q\en
system is in backup mode

e The power relay w/ 12Vdc coil is used to control a contactor (w/ 120Vac
coil) which switches the PV branch circuit (s)

e The 120Vac coil must be connected to a breaker on the backed up loads
panel via the NO and COM terminals of the power relay

e Enpower switches the 12Vdc power to the coil of the power relay to shed or
connect the loads/sub-panel

Figure 6 PV shedding using external contactor with 120 Vac coil

14 © 2021 Enphase Energy Inc. All rights reserved. May 20, 2021



Load and Solar Circuit Control using Enpower Auxiliary Contacts

E J_i%
—— O
1Q Autotransfor
combiner mer
e
Back up load panel Encharge| Generator
Contactor w/ iy iy
120Vac Coil iy L.
To loads or AN PG B v I
sub-panel C 9 Enpower 200G
i
I

Power line
Auxiliary contact wiring 12Vdc

ND% I com
Power Rela

w/ 12Vdc Coil

Note:

e NC1 - Normally Closed auxiliary contacts used to control a load circuit when
system is in backup mode

e The power relay w/ 12Vdc coil is used to control a contactor (w/ 120Vac
coil) which switches the power to the loads or sub-panel

e The 120Vac coil must be connected to a breaker on the backed up loads
panel via the NO and COM terminals of the power relay

e Enpower switches the 12Vdc power to the coil of the power relay to shed or
connect the loads/sub-panel

Figure 7 Load shedding using external contactor with 120 Vac coil

15 © 2021 Enphase Energy Inc. All rights reserved. May 20, 2021



Load and Solar Circuit Control using Enpower Auxiliary Contacts

Reference BOM for 120 A load or PV shedding circuit

Item

Description

DC power supply

12V 1A APV-12-12 Meanwell AC-DC Switching
Power Supply

Power Relay Schneider Electric Relays W9AS5D52-12
Contactor 120 Amp Contactor C25HNE3120A Eaton / Cutler
Hammer ¢ 3 Pole « 110 120 V Caoil | .
)
== =
—— — — ’1
| -
‘-‘_EM' _-_ -.- =_‘-
| —— | — 2
= = =N
(v} -}
L L
Box QILIPSU Hinged Cover Stainless Steel Latch

370x270x150mm Junction Box with Mounting Plate,
ABS Plastic DIY Electrical Project Case IP67
Waterproof Dustproof Enclosure Grey

(14.6"x10.6"x5.9")

/

Quick Disconnects/Fast on
Terminals/Receptacle lug
(required for contactors
without screw on terminals)

PIDG, Quick Disconnects, Receptacle, 22 — 18AWG
Wire Size

TE Internal #: 640911-1

Table 7 Reference BOM for 120 A load or PV shedding circuit

16
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Example wiring: Load shedding using definite purpose contactor with 120 Vac coil

Single pole Breaker In
Backed-up Loads Panel

Use wire nuts and appropriately sized wires to
connect:
1. Blue wire to neutral bar on backed-up loads panel
2. Brown wire to single pole breaker on backed-up
Insert the header into the 1/0-2 port at loads panel
the bottom of the Enpower A 12-12 Power Supp
} Neutral Bar in Backed-Up
Loads Panel

Use wire nuts and appropriately sized
wires to connect one end of the DC output
to the coll of the power relay

Connect one end of DC output to Normally Closed (NC)
auxiliary contact in Enpower. E.g. NC1 shown here

The other terminal of the NC contact is wired to the coil
of the power relay

Single pole Breaker In
Backed-up Loads Panel

Wire 120Vac from backed-up loads
panel to the COM terminal of the

relay to the coll of the contactor l
| com I power relay
Neutral Bar in Backed-Up

Loads Panel

Wire the NO terminal of the power

Double pole Breaker In
Backed-up Loads Panel

¥ | Cor t

| | | | Eaton C25HNE3120A Physical Connectior
e 1 L1and L2 to be wired
to the grid side i.e. to

the breaker in backed-
up load panel

T1and T2 to be wired
to the load circuit

Figure 8 Example wiring: Load shedding using definite purpose contactor with 120 Vac coil
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Example wiring: PV shedding using definite purpose contactor with 120 Vac coil

Single pole Breaker In
Backed-up Loads Panel

Use wire nuts and appropriately sized wires to
connect:
1. Blue wire to neutral bar on backed-up loads panel
2. Brown wire to single pole breaker on backed-up
Insert the header into the 1/0-1 port at loads panel
the bottom of the Enpower

Neutral Bar in Backed-Up
Loads Panel

Use wire nuts and appropriately sized
wires to connect one end of the DC output
to the coll of the power relay

Connect one end of DC output to Normally Open (NO)
auxiliary contact in Enpower. E.g. NO1 shown here

The other terminal of the NO contact is wired to the coil
of the power relay

Single pole Breaker In
Backed-up Loads Panel

Wire the NO terminal of the power

relay to the coil of the contactor
NO

Wire 120Vac from backed-up loads
panel to the COM terminal of the
power relay

Neutral Bar in Backed-Up
Loads Panel

Double pole Breaker In
Backed-up Loads Panel

1 e p—
| I | Eal HNE31 ica
1 L1and L2 to be wired
to the grid side i.e. to
! the breaker in backed-
up load panel

Aggregate L1 and L2 of PV array -
all PV microinverters that exceed
PV to storage ratio are on this

T1and T2 to be wired
to the load circuit

Figure 9 Example wiring: PV shedding using definite purpose contactor with 120 Vac coil

Please refer to appendix C for more wiring configurations.
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Smart control modes

The Ensemble system can change the state of the auxiliary contact based on grid state, generator
availability, and battery state of charge. The section describes the different control modes that are supported
for solar and load circuits using auxiliary contacts.

The Smart control modes available are as follows:

Shed solar when off-grid

Basic Mode: Shed load when off-grid

Battery Mode: Shed or restore load based on state of charge

Generator Mode: Shed load when off-grid and restore when generator is connected

Load or solar circuits connected to Enpower Auxiliary contacts can be configured to any of the modes above
using the Enphase Installer ToolKit (ITK).

Note: Generator Mode available for systems with a standby generator. Generator support being released
soon for Enphase Storage system.

Note: If a user disables the smart control on an auxiliary contact, the load will remain powered
irrespective of whether the system is on-grid or off-grid.

Automatically shed solar circuit when off-grid

Enpower auxiliary contacts will shed specific PV circuits from the microgrid to ensure that the solar to
storage continuous power ratio is maintained at a safe level.

Mode MID PV circuit state
on-grid MID Closed Connected
off-grid MID Open Disconnected

Table 8 Automatically shed PV circuit when off-grid

Basic Mode: Shed load when off-grid

Enpower auxiliary contacts will shed the specific load circuits as soon as the system enters the off-grid
mode. This is done to ensure that a stable microgrid is established. When the grid is back, the system will
reconnect the load.

Mode MID Load circuit
state

on-grid Closed Connected

off-grid Open Disconnected

Table 9 Automatically shed load when off-grid

Battery Mode: Load control based on ESS State of Charge (SoC)

Enpower can disconnect specific load circuits when the aggregate SoC of all the batteries on the site
reaches or goes below a user set value(X%). The system will reconnect the load circuit once the
aggregate SoC of all the batteries on the site reaches or goes above user set value(Y%). The load will
remain online if the SoC is between X% and Y% during the grid transition and will be shed only when the
SoC is less than the user set low limit (X%).
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Mode MID SoC Load circuit
state

on-grid MID Closed SoC =any Connected

off-grid MID Open SoC 2 X% Connected

off-grid MID Open SoC < X% Disconnected

off-grid MID Open X% < SoC < Y% g%@%ﬁﬁ:&?ﬁé

off-grid MID Open SoC =2 Y% Connected

1. The load will remain connected as the SoC reduces from Y% to X%. It will be disconnected once the SoC goes below X%.
2. The load will remain disconnected as the SoC recovers from X% to Y%. It will be reconnected once the SoC goes above Y%.

Table 10 Load control based on ESS State of Charge (SoC)

Generator Mode: Shed load when off-grid and restore when generator is
connected

Note: Generator Mode available for systems with a standby generator. Generator support being released
soon for Enphase Storage system.

Enpower auxiliary contacts will shed the specific load circuits as soon as the system enters the off-grid
mode and then reconnects specific load circuits to the microgrid after the generator is connected to the
microgrid.

Mode MID GID Load circuit
state

on-grid Closed Open Connected

off-grid Open Open Disconnected

off-grid Open Closed Connected

Table 11 Automatically shed load when off-grid and restore when generator is connected
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Configuring Smart Control via ITK

Accessing Auxiliary contact configuration

A | REEN 4N Tdliz0
< 3050 Joyee Street & o &« Site Configuration « Auxiliary Contact Configuration
John's Home ~
Select Backup Type Auxiliary Contact NO1 COMFIGURE
o System Details
+ Details
« hddress Main Panel compatibility Auxiliary Contact NO2
~ Grid Profile
~ Site ID: 698932083
i ilia n Configurati e iliar 1 1
° a) Devices & Array Auxiliary Contact Configuration Auxiliary Contact NC CONFIGURE
~ Envey N
-+ Enpower 21
~" Encharge 1373 Auxiliary Contact NC2
+~ Microinverters t4/4
~ AC Batteries 0/0
W Array 1
O b) Site Configuration E—

3 Tariff (Optional)

@ o N - @ 3 e
Systems Settings y Support Feedback Settings Systems Support Feedback Settings
Y o] m] q o] (] ] o] ]
Figure 10 Accessing ITK Auxiliary contact configuration.
Press Site Configuration - Auxiliary Contact configuration
Enable Load Control
V40230 V40230

< Auxiliary Contact Configuration & Configure Auxiliary Contact NO2

Auxiliary Contact NO1
Load Shedding

Auxiliary Contact NO2 m
Load Details

Auxiliary Contact NC1 m PV Shedding

Augxiliary Contact NC2 CONFIGURE

@ Load shedding Well Pump

Smart Control @ Disabled
Home owner can override

Please make sure you wire the intended load
to Auxiliary contact

# Q e
ter

n Support Feedback Settings

Sy

Figure 11 Configuring Load Circuit Control - Enable Load Control using ITK

1. Press “Configure” button
2. Select option “Load Shedding”
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3. Press “Next”

Load and Solar Circuit Control using Enpower Auxiliary Contacts

Basic Mode: Shed load when off-grid

4N 1230

& Configure Auxiliary Contact NO2

Load Shs_h.ddl'..ﬁc.;..; o

.NU

Load Details
‘:'\.féll.‘F.':um;

Smart Control @ Disabled

off G ehaviou

Home owner can overide

Please make sure you wire the intended load
to Auxiliary contact

SAVE

] X = o

Systems Support Feedback Settings

T4l 230
€  Configure Auxiliary Contact NO2

Load Sheddi ng

Load Details

well Pump

Smart Control & Enabled

(Off Grid Behaviour)
o Basic Mode
Well Pump cannet be used

Generator Mod.
Wall Purmy i used when generatc

Eattery Mode
wiell Pump can be

sed when batten

Home owner can override

Please make sure you wire the intended load
to Auxiliary contact

SAVE

f Q 2] e

Systems Support Feedback  Settings

Figure 12 Automatically shed load when off-grid using ITK

N e

Enable “Smart Control” by sliding the Toggle to “Enabled”
Select radio button “Basic Mode”

3. Check “Home owner can override” — this will let the home owner to access the settings from

Enlighten Home Owner App

4. Press “Save”
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Battery Mode: Load control based on ESS State of Charge (SoC)

dlizao

€« Configure Auxiliary Contact NO2

Load Shedding
NO
Load Details
. |
Well Pump

Smart Control @ Enabled )

Basic Mode
. cannot be use
Generator Mode
& Battery Mode

s 1% & + = 50% s = = OO%

If battery charge goes below 30%, Well Pump
cannot be used till battery charge reaches 70%

Home owner can override

Please make sure you wire the intended load
to Auxiliary contact

SAVE

~ LY ] o

Systems Suppart Feedback Settings

Figure 13 Battery Mode: Load control based on ESS State of Charge (SoC) using ITK

1. Check “Battery Mode”

Load and Solar Circuit Control using Enpower Auxiliary Contacts

2. Select the required SoC range using the sliding range selector
3. Check “Homeowner can override” — this will let the homeowner to access the settings from
Enlighten Homeowner App

4. Press “Save”

23

© 2021 Enphase Energy Inc. All rights reserved.

May 20, 2021



Load and Solar Circuit Control using Enpower Auxiliary Contacts

Generator Mode: Shed load when off-grid and restore when generator is
connected

V401230

€  Configure Auxiliary Contact NO2

Load Shedding

Load Details
Well Pump

Smart Control ® Enabled W

Basic Mode
@ Generator Mode

Battery Mode

Home owner can override

Please make sure you wire the intended load
to Auxiliary contact

" | o]

Systems Support Feedback Settings

Figure 14 Generator Mode: Shed load when off-grid and restore when generator is connected using ITK

1. Check “Disconnect when off grid and generator is not on”

2. Check “Home owner can override” — this will let the home owner to access the settings from
Enlighten Home Owner App

3. Press “Save”
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Disable Load control

w4 Ni230

&  Configure Auxiliary Contact NO2

Load Shedding

Load Details

Well Pump
Disable Smart Control ?
Smart Gontrol @ Enabled W) ——
You won't be able to manage
—I— load from the app if you disable
) r Smart Control. Your load will

always be powered irespective

of grid state
Generator Mode

Do you want to continue?
Battery Mode

B3 Home owner can override

you wire the intended load

Smart Control

When smart controls for your
appliances are Enabled, the
appliances will be powered on or
off based on the selected
modes, If your system is On
Grid, your appliances will always
be powered on irrespective of

modes selected.

You can disable the smart
control feature for the individual
appliances if you don't want lo
control using Enlighten

Figure 15 Configuring Load Circuit Control - Disable Load Control using ITK

1. Select the relevant Auxiliary Contact
2. Slide toggle button to “Disabled”
3. Press “Yes” on the pop-up message
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Automatically shed PV circuit when off-grid
Enable PV shedding

Vadl230
wadll 20

<  Auxiliary Contact Configuration

Auxiliary Contact NO1 m
Auxiliary Contact NO2 w
Auxiliary Contact NC1
¥ w 0 PV Shedding Select Microinverters

<« Configure Auxiliary Contact NO1

PV Shedding

Load Shedding 76587576585 (10 6)
Auxiliary Contact NC2
34534554443 (1Q 7) o
67545454322 (10 7) o

86754546566 (10 6)

\\

Support Fee

PN Q 2 o)

Systems Support Feedback Settings

Figure 16 Automatically shed PV circuit when off-grid - Enable PV shedding using ITK

1. Click “Configure” button
2. Check “PV Shedding” to configure the Auxiliary contact for PV Shedding
3. Select the microinverter serial numbers in the PV branch circuit and click “Save”

Disable PV shedding

Tadl1230 V4l z30
< Auxiliary Contact Configuration & Auxiliary Contact NO1 DI
Augiliary Contact NO1 s Configuration
PV Shedding

Contactor: NC

Microinveriers

Auxiliary Contact NO2 m
34534554443 (10 7)

Auxiliary Contact NC1 w 67545454322 (10 7) Please make sure you remove
76587576585 (10 6) the Load/Branch circuit wired to
34534554443 (10 7) the dry contact

Augxiliary Contact NC2 86754546566 (10 6)
ERlACITE 67545454533 (10 6)

Auxiliary Contact NO1 Status

Closed

JSABL

A by e ] L 3, ] e

ystems Support Feedback Settings Systems Support Feedback Settings

d o O < o O

Figure 17 Automatically shed PV circuit when off-grid - Disable PV shedding using ITK
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1. Select the relevant Auxiliary Contact
2. Click “Disable” button on the bottom of the screen
3. Confirm “Disable” option in the pop up

Validation of auxiliary contacts using ITK

e V401230
¢ Live Status & Auxiliary Contact Validation
Auxil Contact NO1
- uxiliary Contact NO VALIDATE
:l.e‘ f Grid connectivity .
Auxiliary Contact NO2 VALIDATE
6.1
Producing
Auxiliary Contact NC1 VALIDATE

. O Auxiliary Contact NC1

0.3% 7.4%

Importing C

ming

Discharging

Support Feedback Settings

— m

Figure 18 Validation of auxiliary contacts using ITK

1. Click “Start Auxiliary Contact Validation”

Connect to Envoy Enable Production Meter

Connect to Envoy via AP u Enable Production Meter

= made to proceed with to proceed with the
the configuration. configuration.

0K, GOTIT

Figure 19 Validation of auxiliary contacts using ITK
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w40 1230 401230

A VB RFED]
ik & ¢ < Auxiliary Contact NO1 Validation < Auxiliary Contact NO1 Validation

¢ Auxiliary Contact Validation y y
Power production Power production
Auxiliary Contact NO1

—

1 . 99 KW 1 . 20 kKW

Auxiliary Contact NO2
VALIDATE L1(A) 663 W L2(B) 663 W L3(C) 663 W L1(A) 400 W L2(B) 400 W L3(C) 400 W

45465657676 (1Q 6 4211w 45465657676 (10 6 4111w
Auxiliary Contact NC1
y VALIDATE
35576875656 (1Q 6 4 198W 315576875656 (1Q 6 4 155W
Auxiliary Contact NC1
78565354664 (1Q 7 4 230W 78565354664 (1Q 7 4130w
56556767555 (1Q 6 4 221W 56556767555 (10 6 4 124W

Did the Total Production value decrease?

DISCONNECT THE PV e

fr X <]
ySte support Feed| sthin

) E « = o
) 18 Support sedback
B

Figure 20 Validation of auxiliary contacts using ITK

=

w4230 w4l 230

<« Augxiliary Contact NO1 Validation & Auxiliary Contact Validation

Power production

1.20«w

Auxiliary Contact NO1

Auxiliary Contact NO2

L1(A)400W | L2(B)400W | = L3(C)400W VALIDATE
45465657676 (1Q 6) 411w Auxiliary Contact NC1 m °
35576875656 (1Q 6) 4 155W Validation Failed.
Auxiliary Contact NC1 Please make sure that your
Auxiliary Contact connections are
78565354664 (1Q 7) 4 130w as per the recommended manual
56556767555 (1Q 6) 41240

Did the Total Production value decrease?

"

Figure 21 Validation of auxiliary contacts using ITK

1. Press “Validate”
2. Press “Disconnect the PV”
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3. If the production value goes down press “Yes”
4. |If production value goes down, validation is successful

V401230 V401230

< Auxiliary Contact NO2 Validation

©

6.2

Producing

& Auxiliary Contact Validation

Auxiliary Contact NO1

Auxiliary Contact NO2 m
B
Auxiliary Contact NC1
g VALIDATE K ,
Are you sure that you want to

shed the load? 0.2 5.0k

Auxiliary Contact NC1

Charging

Did the Load turn off successfully?

Figure 22 Validation of auxiliary contacts using ITK

Vdl230 401230
< Auxiliary Contact NO2 Validation < Auxiliary Contact Validation
@ Auxiliary Contact NO1
6.2
Producing

Auxiliary Contact NO2

o Auxiliary Contact NC1 m °
N )

0.2 5.0w Validation Failed.
Exporting Consuming
Auxiliary Contact NC1 Please make sure that your
Auxiliary Contact connections are
as per the recommended manual.

Charging

Did the Load turn off successfully?
Validation successful

Figure 23 Validation of auxiliary contacts using ITK

1. Press “Validate”
2. Press “Disconnect load”
3. Ifthe load is powered down validation is successful
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4. If the load is not powered down the validation is not successful

Validation and Troubleshooting steps

Install Validation

1. Ensure control transformer is wired correctly.

a.

b.
c.
d.

Confirm that there is 120 Vac to primary with appropriate fusing.

Confirm that there are no shorts on the secondary

Confirm that there are 24 Vac on the secondary.

Important: never wire 120 Vac to the auxiliary contactors on Enpower. The auxiliary
contactor inputs on Enpower must be 24 Vac or 12V DC.

2. Prevent overloading of control transformer:

a)
b)

c)

d)

Secondary current must be less than 1 A and must be capable of delivering contactor inrush.
Overloading the control transformer will cause the control transformer to fail or the fuse on
the primary side to blow. Always match the control transformer output to the inrush and
steady state power drawn by the external contactor.

If you are not certain about the inrush and steady state power requirements of the external
contactor, we recommend using one control transformer per external contactor.

If two or more external contactor control circuits are powered using a single control
transformer, use a fuse on the secondary side of the control transformer as well the primary.

3. Ensure contactor coils are wired correctly:
Check the contactor specification and ensure that the wire the output of the control transformer
output is wired to the appropriate contactor coil terminal.
The external contactor must close when energized. An on-grid contactor should have 24ac across
its coils.
The Voltage across output terminals of the contactor must be the same as the input terminals.

Troubleshooting

Step Symptom Possible cause Solution

1 Transformer is not powered. | Tripped breaker or blown fuse. This | Ensure correct over current
Diagnosed by measuring AC | can occur due to short on protection is installed on the
voltage on the secondary. secondary such as the control wires | primary and optionally secondary

landed on a single terminal of the and replace transformer. Confirm
contactor coil. there are no shorts and there is
This can also result in transformer is a cireuit through all components.
damage. When overloaded it is

possible that transformer primary is

damaged.

2 Contactor is not powered. NO1/ NO2 Auxiliary contact is not Ensure Auxiliary contacts are
Diagnosed by measuring AC | configured. As result there will be configured and provisioned in
voltage on contactor coil and | voltage drop across NO1/NO2 ITK
NO1/NO2 Auxiliary contact

3 Contactor is not powered. Contactor isn’t energized. Faulty Confirm 24V AC across aux
Diagnosed by measuring AC | wiring between auxiliary contact in contacts when terminal block is
voltage on contactor coil. Enpower and definite purpose unplugged.

contactor. Refer Figure 1Auxiliary contact
labelling and usage for
identifying the auxiliary contact
terminals in Enpower.
If you suspect miswiring or if the
auxiliary contact is not working,
check the continuity across the
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Step Symptom Possible cause Solution
auxiliary contact terminals. When
the system is on-grid, both NC
and NO auxiliary contacts will be
in closed position.

4 Contactor is under powered. Contactor produces loud buzzing Confirm definite purpose
Diagnosed by measuring AC | and there is no voltage on load side | contactor coil voltage is 24V.
voltage on contactor coil. (not closed.) A quiet 60 Hz hum is Increase wire size if a single

expected, a loud buzzing indicates contactor. Change to a single
that the contactor may not be contactor per control

closing due to insufficient transformer.

transformer size or excessive

voltage drop

5 Contactor does not open NC 1/ NC 2 Aux contact is not Ensure Auxiliary contacts are

when expected. configured. Unplug the terminal configured and provisioned in
block to ensure that the contactor ITK
opens.
Table 12 Troubleshooting

Configuring Smart Control via Enlighten Homeowner App

Installer needs to provide access so that Homeowner can configure load control. Homeowner cannot

access PV circuit control configuration.

Enabling Smart control configuration

o:a

< Settings

& Bottery

o

Control power to your loads when Off Grid ©

< Load Control

Well Pump
, |
3 Generator A
Alr Conditioner ®
= @ Enable Smart Control ?
§  Electricity Rate N
% Your Well Pump will be powered based
Generator Mode on the sel ed Off Grid behaviour
81 v > i
1 Dishwasher
4r° rid Contr @ ®
Battery Mode g
@ Currency Equivalent N Electric Vehicle
€ Dark Mode

Figure 24 Enabling load control configuration using Enlighten Homeowner App

1. Select on “Load control” in Home controls

2. Slide the toggle to the right
3. Press “Yes” to confirm
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Basic Mode: Shed load when off-grid

9:1

<{ Load Control

Control power to your loads when Off Grid O
M ads w e powerad when On Gic

Wiy Well Pump @ .

Off Grid Behavior -~

@ Basic Mode

Well Pump cannot be used

Battery Mode
mp can be used wh

Generator Mode
W ) can be used whe
et |

(= Alr Conditioner &

Behawi
Generator Mode

£

=
3

=]

Figure 25 Basic Mode in Enlighten Homeowner App: Shed load when off-grid

1. Select radio button “Basic Mode”
2. Press “Apply”
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Battery Mode: Load control based on ESS State of Charge (SoC)

9:M

¢ Load Control

Control power to your loads when Off Grid @
ada will be powered when On Grit

Wy Well Pump & ®
Off Grid Behavior ~
Basic Mode
@ Battery Mode

Well Pump can be used when
battery charge is 30% or above

If charge goes below 30%, Well
Pump cannot be used until
battery recharges to 70%.

Generator Mode
Wel 3 can be used whe
o 1

Apply

|
]

5

Figure 26 Battery Mode in Enlighten Homeowner App: Load control based on ESS State of Charge (SoC)

1. Select radio button “Battery Mode”
2. Select the required SoC range using the sliding range selector
3. Press “Apply”
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Generator Mode: Shed load when off-grid and restore when generator is
connected

2:41

¢ Load Control

Control power o your loads when Off Grid ©
A ads w M8 DOWWETEL when On Gric

."1":! Tr.'.ufe.ll Pump @ .
Off Grid Behavior -~
Basic Mode

Battery Mode
mp can be used wh

Generator Mode

Well Pump can be used when
generator is on

= Air Conditioner &

z
3

E

Figure 27 Generator Mode in Enlighten Homeowner App: Shed load when off-grid and restore when
generator is connected

1. Select radio button “Generator Mode”
2. Press “Apply”
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Disable Smart Control

9:41 2:41

< Load Control < Load Control

Control power to your loads when Off Grid © Control power to your loads when Off Grid ©

i) Well Pump & 1 ® Well Pump
v
Basic Mode Air Conditioner ®
Disable Smart Control ? & ®
G Air Conditioner ® . Your Well Pump will always be powered v
inthis s Generator Mode
Vs state.
v Do you want to continue?
Generator Mode Frﬁ Dishwasher .
Dishwasher
Ej . Battery Mode o
v
Battery Mode

Electric Vehicle

Electric Vehicle

Figure 28 Disable Smart control in Enlighten Home Owner App

1. Slide the toggle to the left
2. Press “Yes” to confirm
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Appendix A: Single Line Diagram
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Appendix B: Controlling air conditioning unit using a thermostat.

Auxiliary contact can be wired to intercept the control wire of a thermostat to an air conditioner
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Figure 30 Using auxiliary contact for controlling air conditioning unit

Normally the air conditioning units are controlled by the thermostat. The air conditioner starts when it
receives a signal from a thermostat. The signal from the thermostat usually goes into an air handler unit
(typically indoors). The air handler unit in turn signals the condenser unit which is outdoors.

An auxiliary contact can be used to intercept the “cool” wire from the thermostat to the air handler. The
“cool” wire may also be called a “cool call” wire. Once this is done the Enpower auxiliary contacts need to

be configured to shed loads automatically in off-grid as outlined in sections above.

When this is done:

When the system is on-grid the auxiliary contact stays closed. This ensures that the thermostat’s
signal goes to the air handler thereby ensuring the air handler and condenser operate as normal.
When the system goes off-grid, the auxiliary contact opens, interrupting the control signal from
thermostat to the air handling unit. Depending on the state of the condenser during the grid

transition the following can happen:
If the condenser was running during grid transition, it will run for a cool down period,

@)
typically a few minutes. The Encharges must be sized appropriately to support the steady
state current requirement of the condenser, to ensure there is no microgrid collapse
during the cooldown period.

o Ifthe condenser was not running during the grid transition, it will not start again during the

off-grid mode.
If the condenser is signaled to start at the same instant as the grid transition happens, the
condenser may try to start. The surge current may collapse the microgrid unless the system has
been designed to support the surge current. This is a very rare scenario, and the system recovers
within a few seconds to form the microgrid again. Since the thermostat has been disconnected
during the initial microgrid transition, the condenser will not start again in off-grid mode.

Note: Encharge must be sized appropriately to handle the power requirements of the external

COmpressor.
Note: Use Normally Closed Aucxiliary contact to wire the thermostat as the contact opens when the grid

power goes off by default.
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Load and Solar Circuit Control using Enpower Auxiliary Contacts

Appendix C: Additional reference BOM configurations
1. 40ALoad Shedding

ltem Description Units Required | Purchase Link

Enclosure Gratury 15.7” *11.8” junction box | 1 Link

Power Supply Fiada (BO7RDBS6NK) control 1 Link
transformer

Definite Purpose Contactor | Packard(C240A) 24Vac 40A coil | 1 Link

Fuse Holder Parts Express(3AGAGC) Screw | 1 Link
Terminal Fuse holder

Fuse Bussman (BP/AGC-1-RP) 1A 1 Link
250V glass fuse

Wiring Gardner Bender(AMW-318) #18 | As required Link
Single Strand Wire
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https://www.amazon.com/Gratury-Stainless-Waterproof-Electrical-400%C3%97300%C3%97180mm/dp/B08HY2ZBCM
https://www.amazon.com/Control-Transformer-Primary-Secondary-Furnace/dp/B07RDBS6NK/ref=sr_1_2?dchild=1&keywords=B07RDBS6NK+fiada&qid=1621928303&sr=8-2
https://www.supplyhouse.com/Packard-C240A-2-Pole-Contactor-24V-40-Amp
https://www.amazon.com/Parts-Express-Terminal-Holder-5-Pack/dp/B072YLL65L
https://www.amazon.com/Bussman-AGC-1-RP-Fast-Acting-Glass-Fuses/dp/B00C9S0U92
https://www.lowes.com/pd/Gardner-Bender-18-AWG-Stranded-Copper-Wire-By-the-Roll/1000619669
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