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1. Before You Begin

- Savant Power Storage (SPS) systems are only compatible with permanently installed, non-separately derived generators as per NEC 250.35(B).
- The generator shall be an AC home standby generator that is hardwired. Portable and/or manual start generators are not supported.

- Savant recommends the generator has provisions for 2-wire start/stop capability. The SPS system uses these control wires to START/STOP
the generator based off SPS battery state of charge (SOC).

- Savant supports (2) ways of connecting the generator AC output cables to the SPS unit:
1.  Generator to GEN: Connecting directly onto the SPS GEN terminal.

A.

GEN terminal is rated up to 24kW (100A @240V).

2. Generator to GRID: Connecting the load side of an upstream Generator Automatic Transfer Switch (ATS) to the SPS GRID terminal.

A.
B.
C.
D

E.

Utility / Grid cables are connected to the Normal side of the Generator ATS.

Generator cables are connected to the Emergency side of the Generator ATS.

Load side cables of the Generator ATS are connected to the GRID terminal of the SPS.

Generator ATS (NC/NO) auxiliary contact monitoring is required for generator to GRID terminal designs only.
- Via the Savant Director, the SPS system can determine the position of the ATS (Utility vs Generator).
GRID terminal is rated up to 24kW (100A @ 240V).

- SPS system supports DC and AC coupled solar with generator installations. The SPS system is designed to ensure that neither DC nor AC
coupled solar is back-fed to a connected generator system while the generator is running.

1. DC Coupled Solar: Connected to the SPS unit via two (2) MPPT's rated 8.5kW / 26A DC, located on each SPS inverter. DC coupled solar is
supported for both the Generator to GEN terminal and Generator to GRID terminal designs.

A.

Sell back / export to the grid of any DC coupled solar will be disabled when a SPS system is passing through generator power to charge
the batteries and feed the downstream loads.

2.  AC Coupled Solar: Connected directly to the SPS system via the GEN terminal. AC Coupled solar is supported only with generator to GRID
terminal designs when using alongside a generator.

A.
B.

C.

Limit AC coupled solar to 12.5kW / 52A at 240V at the GEN terminal.

The GEN terminal relay on the SPS unit will be physically opened to prevent any back feed. Any AC coupled solar will be shut off while
the SPS system is passing generator power through to charge the batteries and feed the downstream loads.

The GEN terminal relay will close to re-introduce AC coupled solar once the generator ATS switches back to the normal position.

NOTE: It is the design engineer and installer’s responsibility to ensure that appropriate provisions are in place at the customer’s site to allow the SPS system
to connect, control, and communicate with the generator. This also includes any additional generator controller programmming coordination required
by the generator manufacturer. Always check the generator manual or contact the generator manufacturer for the engine start requirements and
generator exercising procedures.

It is the design engineer’s responsibility to ensure the generator, and any associated Over Current Protection (OCP) devices are appropriately sized
to handle charging each battery stack while ensuring the downstream critical loads are also powered.

A 120V/240V line is required from utility to the generator for the battery charger transformer inside the generator.
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2. Generator to GEN Terminal Installation

Installation steps for a Generator to GEN Terminal design include physical wiring, configuration with the Savant Power Storage app, and configuration using
the Savant Power & Light app or RacePoint Blueprint software.

When off grid, a Generator to GEN Terminal installation allows the batteries of the SPS system to be charged via a generator in the following manner:

1. When an individual battery stack discharges and reaches its generator starting state of charge (determined by the Savant Power Storage app.
See section 2.2), the inverter calls on the generator to start during a power outage.

2.  Once the generator has warmed up and the SPS unit has qualified the generator signal at the SPS GEN terminal, the generator then starts
charging the battery stack while also supplying the downstream house loads.

3.  The inverter stops the generator once the battery reaches its generator stopping state of charge parameter (determined by the Savant Power
Storage app. See section 2.2).

NOTE: In a Generator to GEN Terminal parallel system design, only one battery stack can be charged at a time. All other battery stacks go into “standby
mode” and pass through generator power through the inverter to feed the loads.

A IMPORTANT! The generator must be sized accordingly to feed all critical loads and charge the batteries at the same time.
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2.1. Physical Installation

Follow the instructions below to install a generator with an existing Savant Power Storage system. See Appendix: Generator to GEN Terminal Wiring
Diagram for wiring example.

Connect the AC output and ground terminal of the generator into all SPS GEN terminals (L1/L2/N/G). This can be done either directly onto the
SPS GEN terminals or through a Generator Combiner Breaker Panel for a parallel SPS configuration. Ensure an OCPD is present upstream of the
each SPS GEN terminal, properly sized for the generator with a maximum rating of T00A/2P.

Connect generator 2-wire START/STOP control wiring to every parallel SPS unit (see figure below). The SPS generator START/STOP functionality
is controlled via a normally open (NO) dry contact.

NOTE: The inverter for both the PS20 and PS50 are identical.
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2.2. Generator to GEN Terminal Savant Power Storage App Setup

Use the Savant Power Storage (SPS) App to program the AUTO-START/STOP parameters of the connected generator for each SPS system.

From the Settings menu in the SPS App, navigate to Connected Power Sources and
access the Generator Port page to configure the following fields:

1. Select Generator mode.

2. Input Maximum Power output value of the generator. This is the maximum usable
continuous power budget that each SPS unit draws from the generator to supply
the downstream load and charge its own battery stack (up to 24kW/100A).
Priority is given to supplying the downstream loads first. Remaining power
(within the constraints of this budget) goes to charging its own battery stack.

- Single unit installation - This value equals the maximum usable size (kW) of
the generator connected to the system.

- Parallel unit installation - This value equals the maximum usable size (kW) of
the generator divided by the number of SPS units connected in the system.

NOTE: The maximum usable size of the generator shall be determined by the
EOR “Engineer on Record” and/or per the generator manufacturer’s
instructions. Most generator manufacturers prefer their gensets run at
80% duty and therefore this value shall be taken into consideration when
sizing the generator for handling downstream critical loads and charging
each battery stack.

3. Input Starting SOC value. This is the state of charge percentage the battery
must reach before the SPS unit automatically starts the generator in an off-grid
scenario.

4. Input Stopping SOC value. This is the state of charge percentage the battery
must reach before the SPS unit automatically stops the generator in an off-grid
scenario.

5. Select "GenType:1" for the Generator Type field.

6. Set Control to “Automatic”. This enables the SPS unit to automatically start or
stop the generator as per the pre-programmed settings above.

NOTE: "Manual” may also be selected to expose start/stop commands in the
SPS app for generator testing and troubleshooting of the 2-wire start
functionality.

7. Toggle No-Disturb Enable to ensure that the generator will not be activated
during a specified time.

Generator Port Control

Maximum Power

Starting SOC

Stopping SOC

Generator Type

Automatic

No-Disturb Enable

Manual
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3. Generator to GRID Terminal (Upstream ATS)

Installation steps for a Generator to GRID Terminal design include physical wiring, configuration with the Savant Power Storage app, and configuration
using either Blueprint or the Savant Power & Light app. Once configuration has been completed in the Savant Power Storage app, additional configuration
is required to properly automate generator functionality. Complete configuration using the Savant Power & Light app described in section 4 OR RacePoint
Blueprint described in section 5.

A Generator to GRID Terminal installation allows the batteries of the SPS system to be charged via a generator in the following manner:

1. When an individual battery stack discharges and reaches its generator starting state of charge the inverter calls on the generator to start during
a power outage.

2. The upstream generator ATS qualifies the generator signal and switches from “Normal/Utility” position to “Emergency/Generator” position.

3.  Once the generator has a stable output signal and the ATS has switched positions, the SPS unit starts qualifying the generator signal at the grid
terminal.

4. Once qualified, the generator then starts charging the battery stack while also supplying the downstream house loads.

5. The inverter stops the generator once the battery reaches its Storm Watch SOC parameter as set in Blueprint or SP&L app.

NOTE: In a parallel Generator to GRID terminal system design, once one battery stack reaches the "Generator Charges Battery Threshold” parameter, all
battery stacks in the system are charged at the same time. Meanwhile, all downstream loads are also being fed by the generator.

A IMPORTANT! The generator must be sized accordingly to feed all critical loads and charge the batteries at the same time.
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3.1. Physical Installation

Follow the instructions below to install a generator with an existing Savant Power Storage system. See Appendix: Generator to GRID Terminal Wiring
Diagram for wiring example.

1. Connect the Utility Power Source onto the Normal terminal of the generator ATS (L1/L2/N/G).
2. Connect the Generator Power Source onto the Emergency terminal of the generator ATS (L1/L2/N/G).

3. Connect the AC generator ATS load wires onto the GRID terminals of all SPS systems (L1/L2/N/G). This can be done either directly onto the SPS
GRID terminals or through a Grid Combiner Breaker Panel for parallel SPS configurations. Install a properly sized OCP device upstream of each
SPS GRID terminal.

4. Refer to the ATS and generator wiring diagram/manual for auxiliary connection (NC/NO) locations.

- Connect the generator 2-wire START to the SPS
unit. See Appendix: Generator to GRID Terminal Power Director
Wiring Diagram.

. . ' PI Ethernet
- Connect a NC/NO auxiliary contact in the @ GG1 SD e @
generator ATS to the GPIO port on the Savant WIFI 5VDC

Power Director. This NC/NO auxiliary contact CIRE [F—H
gives the positional status of the generator ATS O ||||||||

(Normal position vs Emergency). @Eé

- The Director can support ATS position sensing
from either a NC or NO contact. During system set- @ G 2PD @
up, the director will be programmed to indicate the T
normal position of the auxiliary contact )
NOTE: Either GPIO port can be used

NOTE: A dedicated Savant Controller (e.g. SSC-0012, SSC- Pin 1 Ground 5 |2[|3 to connect the NC/NO auxiliary contact
0014) is required for systems using a different Savant Pin 2 GPIO1/2 QQ@Q)| to the generator ATS.
Host than the Savant Power Director.

Pin 3 N/C

5. Connect generator 2-wire START/STOP control wiring to
the Leader SPS unit (see Appendix: Generator to GRID

Terminal Wiring Diagram). The SPS generator START/STOP
functionality is controlled via a normally open (NO) dry |. @

Generator ATS
contact.

Auxiliary Contact
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3.2. Generator to GRID Terminal Savant Power Storage App Setup

When using the Generator to GRID Terminal option, the Generator
Port is unused and must be deactivated.

From the Settings menu in the SPS App, navigate to Connected
Power Sources and access the Generator Port screen to configure Generator Port Control
the following fields:

1. Select Generator Mode. o

2. Select Manual for the control field.

Automatic Manual

Start Generator Stop Generator

No-Disturb Enable
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4. Savant Power & Light App Configuration

Additional configuration is required to properly automate generator functionality once configuration in the Savant Power Storage app is completed. Only
one configuration tool is needed. (RacePoint Blueprint OR Savant Power & Light app.) If the Savant Power & Light app is the configuration tool of choice,
follow the instructions below. Alternatively, see the Blueprint Configuration section for configuration steps in RacePoint Blueprint. These steps assume the
installer has an already configured Savant Power Storage system and is adding a generator to the SP&L configuration. For information configuring a Savant
Power Storage system in the SP&L App, see the Savant Power System Deployment Guide - Savant Power & Light App on the Savant Customer Community.

1. In the SP&L App, select Home.
2. Select System Configuration.

3. Once the SP&L App is finishing discovering, Select the Director for this installation. Get configuration from host if necessary.

4. Select Power Sources.

Savant Power and Light Grid Control Director

System Configuration @ Connected to Director

Breaker Panels

Discovering Devices....
Provision to Wi-Fi Scanning the network for devices

Provision devices to Wi-Fi to work
WIGRGE

Grid Con'@)! Directo

ln'lAl | 'WEZO'I'IU

Grid Control Director Test Circuits

HST-D Turn on / off circuits to test

Devices on Network

Power Sources
No poy urce
System D

UID: 00TAAEI5B08CO110

Energy Monitoring

4 current monitors

Energy Management

0 energy scenes
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5. Select Battery Storage then tap Next.
6. Select Savant Power Storage 20 or Savant Power Storage 50 as the power source profile then tap Next.

7. Determine the configuration from the options below and continue onto steps:

- No external generator configured. (There is no generator sitting on an upstream ATS). Continue to step 8.
- External generator configured with a Normally Open ATS (Not ASCO). Continue to step 9.
- External generator configured with a Normally Closed ATS. Continue to step 10.

8. If no external generator configured, (there is no generator sitting on an upstream ATS) set Generator ATS Relay to Not Used. (The GPIO for ATS
option will be unavailable).

9. If there is an external generator configured with a Normally Open ATS, (Not ASCO) follow the steps below:

Add New Power Source Add New Power Source Add New Power Source

1. Select the power source which will be used 2. Select the power source profile which will be
during a power outage. sed during a power outage.

3. Configure the power source settings.

Name

Savant Power Storage 20 @

Generator
Savant Power Storage 50 N

Enphase IQ Gateway

5 Battery Storage
== Y S |||| FranklinWH ESS

Savant ELM-1000

Microgrid Component

P ource Settings Select Generator ATS Relay

Load Side AC Solar CT

Battery Capacity (kWh)

Open on Normal

Schneider Electric InsightFacility Generafor ATS Relay eRUE S
Not Usec

Closed on Normal

Simulator Microgrid

Sol-Ark Sol-Ark 12K

Generator
Sol-Ark Sol-Ark 15K

SolarEdge Energy Hub

Generator Capacity (kW)

Sonnen Inverter
Generator Charges Battery

Tesla Powerwall 2

Generator Charges Battery Threshold
(% SOC)
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10. If there is an external generator configured with a Normally Closed ATS, (ASCO typically) follow the steps below:

Edit Power Source

Configure the

Generator Charges Battery

Generator Charges Battery
Threshold (% SOC)

Q Generator ATS Relay

@ GPIO for ATS

Use Alternate Feed Circuit

Disable Energy Budget

Select Generator ATS Relay
Not Used
Open on Normal

Closed on Normal

Set Generator ATS Relay
to Open on Normal if the
ATS auxiliary connection
is Open on Normal.

Select controller connector

Not Used

PS20 Generator

P520 Generator

@ Set GPIO for ATS to the

GPIO port on the network
which the ATS auxiliary is
connected to.

In this example a standard
director is displayed.

The name is typically
HST-DIRECTOR-00
Unconfigured #UUID
Number#.

Edit Power Source

Configure the

Generator Charges Battery

Generator Charges Battery
Threshold (% SOC)

Generator ATS Relay

GPIO for ATS

Use Alternate Feed Circuit

Disable Energy Budget

@ Both ports have been
selected and are shown
in the SP&L app. Select
Next and Sync the
configuration.
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Edit Power Source

Configure t

(seconds)
Generator Charges Battery

Generator Charges Battery
Threshold (% SOC)

Q Generator ATS Relay

e GPIO for ATS

Use Alternate Feed Circuit

Disable Energy Budget

Select Generator ATS Relay

Not Used

Open on Normal

Closed on Normal

@ Set Generator ATS Relay

to Closed on Normal if
the ATS auxiliary connec-
tion is Closed on Normal.

Select controller connector

Not Used

P520 Generator

P520 Generator

@ Set GPIO for ATS to the

GPIO port on the network
which the ATS auxiliary is
connected to.

In this example a standard
director is displayed.

The name is typically
HST-DIRECTOR-00
Unconfigured #UUID
Number#.

Edit Power Source

Configure

(seconds)

Generator Charges Battery

Generator Charges Battery
Threshold (% SOC)

Generator ATS Relay

GPIO for ATS

Use Alternate Feed Circuit

Disable Energy Budget

@ Both ports have been
selected and are shown
in the SP&L app. Select
Next and Sync the
configuration.
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5. Blueprint Configuration (Generator to GRID Terminal ONLY)

Additional configuration is required to properly automate generator functionality once configuration in the Savant Power Storage app is completed. Follow
the instructions below. Alternatively, see the Savant Power & Light app section for configuration steps with the SP&L app.

1. In Blueprint, select the controller that will be used for installation.
2. Navigate to Tools > Settings > Microgrid Controller.

3. Set the following parameters under Microgrid Controller Settings:

- Set Generator Charges Battery Threshold to an SOC percentage that will turn on the generator when in an off-grid scenario.
- Select Generator Charges Battery.
- Select Generator and set generator size.

NOTE: Maximum generator size is 24kWh.

weprint Fle  Edit  Arange  Format  View  Toals  Window  Help
[ PP G:driera‘h:"ﬂrulcaa ol 2 sawanihnme shamnsin nee
Update &ll UI Screans ¥
® 0@ SAV_EVChargerTr.. % % | ki, L 1]
Tonl Palsttn Jit U Sereen Brarsts Savvica  Upciats AllLI Sereene Show Liteary
s Savant EXChargar Hast it Popave [=]
L o] App Lacalization o
Sharid Equipiment
V Branding lzons..
ayy " Deice Criannial Listings Editar,..
Custamer and Pravider infa.., u
PE20
‘a Savant Lighting and Shades... @
AuciQd
Lighting Design Tacl Impart... _ mE — . . -
T Enargy Manager... oHRE Microgrid Controller Settings: Power Storage 20 v
B " Energy Pawer Saurces... "
p W Ganarata BACet Profile — Serial Number demo
& GE HWH Savant App Cuslom Screens... Dulpu Battery Capacity 20 kWh
el Previaw Savant Pra App UL 51
Lol Bacnat Davices... Generator Startup Timeout 300 seconds
. Thermes > patabase Server...
@ 2 Reulew oo L Eco Mode Charge Battery SOC 25 % SOC
3 Saitings | gy Chorger— .
Log * | gy Monaor. . Storm Mode Charge Battery SOC 90 % sOC
Arports E —rw
P SERVH; | Generator Charges Battery Threshold 20 % SOC |
REepininy ""- 3 Storage Inverter 125 kW
=
¥ Pars | ® Generator 24 W |
L&N (Ethernet]
| ot Wister Heater... Solar Inverter 125 kW
et Load Side AC Coupled Solar
KINX Manager.
| Generator Charges Battery
Grid Charges Battery
Use Alternate Feed Circuit
No Controlled Panels
Cancel OK
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4. Select the ATS profile for the Generator Connection. The ATS will have a relay to represent its Normal State. If the Normal State is open, select
the Normally Open profile. If it is closed, select the Normally Closed profile.

5.  Connect the ATS auxiliary contact to GPIO ports used in installation.

- JETICST I @ | ‘
10GbE NetworkSwitch
' ATS (5]
Generic
ATS (normal closed)
@ Generic
| ATS (normal open) « Control Ports
\ Ranarin - Trigger Output 1]
Savant Extender ATS (3]
~ Control Ports
RS485 1 L]
RS485 2 L]
Relay NO/NC 1 @&
Relay NO/NC 2 &
. Relay NO/NC 3 S
L GPIO1 @
GPIO 2 @
GPIO 3 @
GPIO 4 @
GPIO 5 o
GPIO 6 @a
GPIO 7 @
v Data
o Network (Ethernet)
I
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Appendix: Generator to GEN Terminal Wiring Diagram
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Appendix: Generator to GRID Terminal Wiring Diagram
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Appendix: Parallel SPS System Network Wiring Diagram
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