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1.

TECHNICAL SPECIFICATIONS
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ACINPUT DATA

NOMINAL AC VOLTAGE
FREQUENCY

MAX. AC CURRENT

MAX. AC INPUT POWER

MAX. AC BYPASS

AC GRID OUTPUT DATA
MAX. OUTPUT CURRENT

OUTPUT VOLTAGE

OPERATING VOLTAGE RANGE
NOMINAL POWER OUTPUT
FREQUENCY

POWER FACTOR

REACTIVE POWER ADJUST RANGE
MAX CONT. LINE WATTAGE

PEAK POWER (SURGE CAPACITY)
THD @FULL LOAD

TRANSFER TIME

BACKUP/UPS AC OUTPUT DATA
RATED OUTPUT CURRENT (240/208VAC)
AC BYPASS (GENERATOR)
NOMINAL OUTPUT VOLTAGE
RATED OUTPUT POWER

MAX. CONTINOUS LINE WATTAGE

PEAK POWER

FREQUENCY

THDV (TOTAL HARMONIC DISTORTION VOLTAGE)
SWITCHING TIME

PV INPUT DATA

NUMBER OF MPPTS

INPUTS PER MPPT

MAX. USABLE INPUT CURRENT

MAX. SHORT CIRCUIT INPUT CURRENT

DC INPUT VOLTAGE RANGE

UNIT STARTUP VOLTAGE

MPPT OPERATING VOLTAGE RANGE
NOMINAL MPPT VOLTAGE

MAXIMUM UTILIZED SOLAR POWER
RECOMMENDED MAXIMUM SOLAR INPUT

120/240VAC; 120/208VAC (L1/L2/N required)
50/60Hz

50A @ 240VAC

12000W

200A

50A

120/240VAC; 120/208VAC (L1/L2/N required)
180-270VAC

@240V 12000W | @208V 10400W

50/60Hz

0.99 @ Full Load

(-0.8) = (+0.8) Leading Adjustable

4000W

w/ PV:14700W (10 min), 15500W (5 min)
W/0 PV: 13500W (10 min)

<5%
20ms (Default), 10ms (Configurable) | Parallel - 20ms

50A

90A

2401120/240 |120/208VAC
@240VAC 12000W | @208VAC 10400W

8kW per 120V

w/ PV: 14700W (10 min), 15500W (5 min)
W/0 PV: 13500W (10 min)

50/60Hz
<5%

10ms

3

2 (MPPT 1) |1 (MPPT 2) |1 (MPPT 3)

25A (MPPT 1) | 15A (MPPT 2) | 15A (MPPT 3)
31A (MPPT 1) | 19A (MPPT 2) | 19A (MPPT 3)
100-600 vVDC

100 vVDC

140-500 vVDC

360 VDC

18000W

21000W
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EFFICIENCY

CEC

MAXIMUM EFFICIENCY (PV TO GRID)
MAXIMUM EFFICIENCY (BATTERY TO GRID)
MAXIMUM EFFICIENCY (PV TO BATTERY)
IDLE CONSUMPTION (NORMAL | STANDBY MODE)
BATTERY DATA

COMPATIBLE BATTERY TYPES

MAX. CHARGE/DISCHARGE CURRENT
NOMINAL VOLTAGE

VOLTAGE RANGE

RECOMMENDED BATTERY CAPACITY PER INVERTER
GENERAL DATA

MAX. UNITS IN PARALLEL

PRODUCT DIMENSIONS (HxWxD)

UNIT WEIGHT

DESIGN TOPOLOGY

RELATIVE HUMIDITY

OPERATING ALTITUDE

OPERATING AMBIENT TEMPERATURE RANGE
STORAGE AMBIENT TEMPERATURE RANGE
NOISE EMISSION (TYPICAL)
COMMUNICATION INTERFACE

STANDARD WARRANTY

OUTDOOR RATING

SAFETY FEATURES

STANDARDS AND CERTIFICATIONS
Ul1741B Rule 21
Rapid Shut Down (RSD) NEC 2020:690.12

Arc-Fault Circuit Interrupter (AFCI) NEC 2020:690.11 / UL1699B

Ground Fault Monitoring (GFDI) NEC 2020:690.41(b)
CSA 22.2.1071

CSA 22.2.330

IEEE 1547.1:2020; IEEE 1547:2018

Hawaii Rule 14H

California Rule 21 Phase I, I, 11l

FCC Part 15, Class B

96.9%
97.5%

94%

99.9%

~70W | ~18W

Lead-acid/Lithium

250A

48 \VDC

40-60 VDC (Lithium); 40-60 VDC (Lead-acid)
>200Ah

10

34.3x20.5x11.2 in (870x520x285mm)
121 lbs. (55kg)

High Frequency - Transformerless
0-100%

<2000m (<6561ft)

-13°F - 140°F (-25°C - 60°C)

-13°F - 140°F (-25°C - 60°C)

68dB e 3ft

RS485/Wi-Fi/CAN

10-year standard warranty

NEMA 4X

PV Arc Fault Protection, PV Ground Fault Protection, PV Reverse
Polarity Protection, Pole Sensitive Leakage Current Monitoring
Unit, Surge Protection Device, Output Over-Voltage Protection,

Output Over-Voltage Protection Varistor,
Integrated Disconnect DC switch for each MPPT




ABBREVIATION LIST

e AWG - American Wire Gauge

e A-Amp(s)

e Ah-Amp hour(s)

e AC - Alternating Current

e AFCI-Arc-Fault Circuit Interrupter
e AHJ - Authority Having Jurisdiction

e ANSI - American National Standards
Institute

o BAT-Battery

e BMS - Battery Management System
e (COM-Communication

e (T-Current Transformer

e DC - Direct Current

e DIP - DualIn-line Package

e DOD - Depth of Discharge

e EG - Equipment Ground

e EGS - Equipment Grounding System
e EMC-Electromagnetic Compatibility
e EPS - Emergency Power System

e ESS - Energy Storage System

e E-Stop-Emergency Stop

e E-Stop NO - Emergency Stop Normally
Open

e FCC-Federal Communication
Commission

e (E - Grounding Electrode

e (EC - Grounding Electrode Conductor

e (GEN-Generator

e (ES - Grounding Electrode System

e GFCI-Ground Fault Circuit Interrupter

e (FDI-Ground Fault Detector/Interrupter
e Imp - Maximum Power Point Current

e |EEE-Institute of Electrical and
Electronic Engineers

e |P-Ingress Protection

EGy ELECTRONICS

Isc — Short-Circuit Current
In. lbs. - Inch Pounds

kW - Kilowatt

kWh - Kilowatt-hour
LCD-Liquid Crystal Display

LFP - Lithium Iron Phosphate or
LiFePO4

L1-Line 1; Typically, a black wire
L2-Line 2; Typically, a red wire

mm - Millimeter(s)

MPPT-Maximum Power Point Tracking
mV — Millivolt(s)

N-Neutral; Typically, a white wire

NEC - National Electrical Code

NEMA- National Electrical
Manufacturers Association

NFPA — National Fire Prevention
Association

Nm - Newton Meters

NOCT-Normal Operating Cell
Temperature

PC - Personal Computer

PCB - Printed Circuit Board

PE - Protective Earth (G or Ground)
Pnum-Parallel Number

PPE - Personal Protective Equipment
PV - Photovoltaic

RSD - Rapid Shut Down

SCC- Standards Council of Canada
SOC - State of Charge

STC - Standard Testing Conditions
UL-Underwriters Laboratories
UPS-Uninterrupted Power Supply
\V - Volt(s)

VOC - Open-Circuit Voltage

VMP - Voltage Maximum Power



EGy ELECTRONICS

3. SAFETY
3.1 SAFETYINSTRUCTIONS

International safety regulations have been strictly observed in the design and
testing of the inverter. Before beginning any work, carefully read all safety
instructions, and always observe them when working on or with the inverter. The
installation must follow all applicable national or local standards and regulations.

Incorrect installation may cause:

e Injury or death to the installer, operator or third party
e Damage to theinverter or other attached equipment

3.2 IMPORTANT SAFETY NOTIFICATIONS

A DANGER! Hazardous Voltage Circuits!
AVERTISSEMENT! Circuits a tension élevée!

There are various safety concerns that must be carefully observed before, during,
and after the installation, as well as during future operation and maintenance. The
following are important safety notifications for the installer and any end users of
this product under normal operating conditions.

1. Beware of high PV voltage. Please install an external DC disconnect switch or
breaker and ensure it is in the “off” or “open” position before installing or
working on the inverter. Use a voltmeter to confirm there is no DC voltage
present to avoid electric shock.

2. Beware of high grid voltage. Please ensure the AC switch and/or AC breaker are in
the “off” or “open” position before installing or working on the inverter. Use a
voltmeter to confirm there is no voltage present to avoid electric shock.

3. Beware of high battery current. Please ensure that the battery module breakers
and/or on/off switches are in the “open” or “off” position before installing or
working on the inverter. Use a voltmeter to confirm there is no DC voltage present
to avoid electric shock.

4. Do not open the inverter while it is operating to avoid electric shock and
damage from live voltage and current within the system.

5. Do not make any connections or disconnections (PV, battery, grid, communication, etc.)
while the inverter is operating.

6. Aninstaller should make sure to be well protected by reasonable and
professional insulative equipment [e.g., personal protective equipment (PPE)].

7. Beforeinstalling, operating, or maintaining the system, it is important to
inspect all existing wiring to ensure that it meets the appropriate
specifications and conditions for use.

8. Ensure that the PV, battery, and grid connections to the inverter are secure
and proper to prevent damage or injuries caused by improper installation.
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sle

“—A WARNING: To reduce the risk of injury, read all instructions

All work on this product (system design, installation, operation, setting, configuration, and
maintenance) must be carried out by qualified personnel. To reduce the risk of electric
shock, do not perform any servicing other than those specified in the operating instructions
unless you are qualified to do so.

1. Read allinstructions before installing. For electrical work, follow all local and national
wiring standards, regulations, and these installation instructions.

2. Make sure the inverter is properly grounded. All wiring should be in accordance with the
National Electrical Code (NEC), ANSI/NFPA 70.

3. Theinverter and system can inter-connect with the utility grid only if the utility provider
permits. Consult with your local AHJ (Authority Having Jurisdiction) before installing this
product for any additional regulations and requirements for your area.

4. All warning labels and nameplates on this inverter should be clearly visible and must not be
removed or covered.

5. Theinstaller should consider the safety of future users when choosing the inverter’s correct
position and location as specified in this manual.

6. Please keep children away from touching or misusing the inverter and relevant systems.

CAUTION: The inverter and some parts of the system can be hot when in use. Please do not

touch the inverter’s surface or most of the parts when they are operating. During operation,
only the LCD and buttons should be touched.

DISCLAIMER
EG4 reserves the right to make changes to the material herein at any time without notice.
Please refer to www.eg4electronics.com for the most updated version of our manuals/spec sheets.




4. SYSTEM DIAGRAMS
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This unit and its associated system are suitable for the following applications:

A. Solarand battery storage system

B. AC Coupling with existed solar system

. . B3
[ 'l'l S ——
)
Sl

C. On-grid solar system without battery
(Support EPS even without battery)

N
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O N
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Reserved
Battery&UPS
Interfaces

D. Off-grid and back-up applications
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E. Single and three phase paralleling system

-
R
Router
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T
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Grid

F. Energy storage system with peak shaving Function
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5. INSTALLATION
5.1 PACKAGING LIST AND PLACEMENT

When the product is unpacked, the contents should match those listed below:

1)

10

10—

2 = =

10

i L |

UssrIaREal 17 CT %2 Wifi Dongle Mounting Hardware
O Q ‘ ‘ \ ' . ‘ ' |

. /f
Battery Communication | | Parallel Communication Additional Hardware
Hybrid Inverter x1 Cable L=2mx1(Orange) | | Cable L=2mx1(Grey) Key SR Paperboard

Pictures for reference only, subject to our available products.

5.2 LOCATION SELECTION AND INSTALLATION
5.21 REQUIREMENTS FOR INSTALLATION LOCATION

1. The mounting wall should be strong enough to bear the weight of the inverter.
2. Please maintain the minimum clearances presented below for adequate heat dissipation.

I 7.87 in. (20 cm)

B @ _ ;&

. o . o .

I 7.87in. (20 cm)

N L ' L

X

-
-
-
-
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3. Never position the inverter in direct sunlight. Please refer to the figure below and choose a
well-shaded site or a shed to protect the inverter from direct sunlight. PROTECT the LCD screen

from excessive UV exposure.

5.2.2 INSTALLING THE INVERTER

The inverter is designed to be wall-mounted and should be installed on a vertical, solid, mounting
surface, such as brick, concrete, or other non-combustible material. Two or more people may be
needed to install the inverter due to its weight. The slots on the mounting bracket can accommodate
various stud spacings from 12 in. (305 mm) to 16 in. (406 mm).

2.36in(60mm)

Nopce

(G (G
(D ﬁ (D
“5.7in(145mm)

17.3in(440mm)

18 in(458mm)
(O D [N e)
(O (G O))
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5.2.3 MOUNTING STEPS

For installation on brick or concrete:
1. Mark the drill hole positions with the mounting bracket.

2. Drill four, 5/16 in. (48 mm) diameter holes, making sure the holes are deeper than 2 in. (50 mm).

L

R N -
1 T‘TL‘T 2l | [

3. Insert the expansion bolts into the holes and tighten.

4. Use the corresponding nuts and washers (packaged together with the expansion bolts) to
install and affix the wall-mount bracket onto the wall.

(T 11171 LELII1T1T

_]ﬂ;}}_* ] I ]q‘:{T 1 T —7 |

B A - .
- T L ﬁ\qﬁi

1

3
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5. Hangthe inverter on the wall-mount bracket and lock the inverter on the wall using two (2)
self- tapping screws on the top of the inverter (not included with inverter). Lock the safety

screws on the left and right sides.

1 _| 1 I_J‘ |

;%__ij‘_ﬁ , I

— ![ _T__I

4= ]
o

N S Lj‘r

For installation on concrete board with wood studs:

Fasten the mounting bracket to the studs with four (4) heavy duty wood screws,
then hang the inverter on the bracket and lock the inverter on the wall with two (2)

self-tapping screws.

Please note that the wood screws and self-tapping screws are not provided with
the inverter. Installers will need to acquire the screws before installation.

5.3 CONNECTION OVERVIEW

Breaker selection recommendation for both DC and AC

Breaker/Switch Recommended Breaker Rating
PV Input PV Disconnect Switch: 600VDC/32A
AC Input/Output See breaker notes on wiring diagrams (Section 6)
Generator 240VAC/100A

10
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Overview of the Cable Box

’ L
I
® & e e aue 6L29 4
BAT+ Breaker LOAD Bresker
i
GEN LOAD GRID
@ BAT: B&T+ BAT- BAT- |11 L2 L1 L2 Li L2
o | - _Jlofofle]e]rleelle]o
E nioooloinlolo 4 ! o|lo|d
ololofelelojole O, 00,006 e 0w B¢
Br e n2Hd (90000008 OO
oV INPUT clelelelele]:) 20000 o
PE PE , ,
Q Q Q M
] T/
Integrated Bonded Load L1:200A
Breaker LZ2: 200A
Integrated Bonded Bat. 200A x 2
Breaker

Back View of the Cable Box Knockouts
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Bottom View of Cable Box
Knockouts

a. Battery communication port (CAN

R . . & RS485)
i. parallel CAN matching resistance . .
a. Battery Communication Interface b. CTinterface (refer to Section 5.5.6
LCDL 2 e.FAN1/2/3 for CT connection)
Poreee F c. INV 485: debugging port

,.__.
'

d. Parallel communication port (refer

@ b
& to Section 5.9 for parallel

b. CT Interface connection)
[ ¢ INV485 e. Fans1/2/3
d.Parallel communication f. Temp sensor connection for lead-
Interface acid battery
g. Meter 485B & 485A: for meter
olels communication
ot [ncf [ coa| h. +12V:reserved for customer to use
Lilkl ml L e [an - 500mA max
9 h i. CAN matching resistance: set DIP
}LT’COM D switch when using inverters in
DRM PARALLEL paralle[

j.  Connection for generator auto-
start function: GEN (NO, NC)

k. Reserved: DRY (NO, NC)

. LCD Ul upgrade port

m. RSD Terminals

12
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5.4 PV CONNECTION
5.41 CONNECTING PVTOTHE INVERTER

Cable Requirements:
Cable Size Minimum Insulator Voltage

10 AWG - 6AWG (Max) (6 mm? - 16 mm?) ‘ 600V
Consult with your installer to ensure that appropriate cable sizing is used due to
various factors such as voltage drop and VOC.

IMPORTANT: Verify the lowest ambient temperature of the installation location. The rated
VOC on the solar module nameplate is obtained at STC (77°F/25°C). As the ambient temperature

drops, the solar module VOC increases. Please ensure the maximum solar string voltage,
corrected at the lowest temperature, does not exceed the inverter's maximum input voltage of

600V.

PV Input Data Description Parameter

Range required for the unit to operate 100-600 VDC

DC Input Voltage Range up to max input

Unit Startup Voltage Voltage needed for the LCD to turn on 100 VDC
Load Output Minimum Voltage | hnimum voltage needed to output >140 VDC
power on Load side
MPP Operating Voltage Range Range where the MPPT can track 120-500VDC
Full Power MPPT Voltage Range Range where the l\/lP.P.'I'.operates at 230-500VDC
max capabilities
The MPPT will operate most optimally 360 VDC

Nominal MPPT Voltage at this voltage

Number of watts the unit can utilize
Maximum Utilized Solar Power from array after considering all power 18,000W
loss factors
The suggested PV power input into the
Rec. Maximum Solar Input device for it to utilize the full 18kW of 21,000W
PV that it can process.

13
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5.4.2 STRING SIZING

} i Y
©
MPPT #1 Option A
Combine 2 strings at array.
L E'I:PT #l 'Opﬂff A . Use MC4“Y" connectors
e o it s — toparallel strings at array.
mryl i V7] .
) 4y Sy For MPPT #1 Option A
I - use only first set of
e T P terminals if combining
R iy wa——t strings at array.
' ' B
MPPT # 1 Option B - separate strings i
MPPT #1 - Option B OR
'l';l';ll':ll" !‘l‘:l. I,',:-; ;',':: I : o o
a1, I 1
wey digy R oo
rél;;ll"l l’:‘:‘? i':':'? ,-f'!'fl' ] o
T TR o -
MPPT 2 jitsl susa o o
i oy o
LTI ]
- MPPT #3_,
i T arrw o
iy gy —— g —
A ] i iy IMO Model#  Only 6 Poles needed

-7 8 Pole DC  ™si132-PEL64R-8 if using MPPT #1

Locate on outside near Service . .
Entrance for First Responders. |solator orequivalent Option A

When solar modules are put in a series string, the voltage multiplies times the number of modules and
the amperage stays the same as each module.

For example: Using solar modules that have a 40 Voc (77°F) with an amperage of 10 Amps (Imp) - 10
modules wired in a series string would have a Voc of 400 VDC (77°F) and a string amperage of 10
Amps. When the temperature lowers, the voltage can rise above the maximum allowed by the inverter

and damage will result.

CAUTION: To determine how many modules you can have per string; first verify the lowest
possible ambient temperature of the installation location. Next, find the rated Voc, Vmp, Isc and
Imp of the solar module at 25°C and the temperature coefficients for voltage and power. Then,
calculate highest possible Voc for the entire string when the ambient temperature falls to the

lowest possible ambient temperature upon sunrise. To make this calculation, use a string
calculator or consult your solar designer or solar electrician.

DANGER: DAMAGE WILL OCCUR if the string voltage on a cold, sunny morning exceeds
the inverter's maximum input voltage of 600V!

14
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Finally, calculate the maximum current of the string so as not to exceed the Inverter's MPPT circuit
ratings. Double check if the calculated Vmp range is within the 230-500 VDC optimal MPPT circuit
operating range. Consult a solar designer if needed.

_A NOTE: For all modules, the calculations need to be performed or verified by using a string
— | calculator or consulting a professional.

The inverter has three MPPT PV charging circuits. MPPT #1 will use up to 25 amps which means two
strings can be paralleled for any modules having less than a 12.5 A (Imp) rating. MPPT #2 and MPPT #3
will use up to 15 Amps each so they are usually limited to one string. (Unless you have a module with <
7.5 Amps)

Each string ideally should contain the same model, brand, and quantity of panels for ease of design,
racking, and wiring. However, varying string sizes can be used for unique MPPTs. If two strings are
used for MPPT #1 they MUST be the same model, brand and # per string. MPPT#2 and MPPT #3 could
differ in model, brand, and # per string (same make/model per string) on the condition that each string
complies with the lowest temperature (maximum string number) and maximum amperage
calculations above.

All panels on a series/parallel string should face the same orientation and hopefully be exposed to
roughly the same shading across the string. Consideration should be placed on string location and
wiring order on the racking to minimize shading effects. One shaded module can disproportionately
reduce output for the entire string, so avoiding linear strings in favor of rectangular strings can
increase output. Optimizers can also achieve this.

The inverter will limit the total MPPT current to 25 A for MPPT #1,15 Amps for MPPT #2, and 15 Amps
for MPPT #3.

&‘& NOTE: The array can have a higher Imp than the 25A/15A specified, but the MPPTs will

—J not make full use of the extra current. Having an array that can produce more current
than the MPPTs can utilize is useful for increasing morning, winter, or cloudy day solar
production.

15
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5.4.3 STEPS FOR PV WIRING

ok

Note: According to the NEC (National Electric Code) in the USA, all PV Systems above 50V must have
one current-carrying conductor connected to the ground/earth. With that, all exposed metal parts of
the system must be grounded, regardless of voltage. DO NOT GROUND THE NEGATIVE PV LINE. ONLY

Ensure all breakers and disconnect switches are in the

OFF position before connecting or disconnecting wires.
Use a voltmeter to confirm there is no voltage present.

Strip off /4 in. = 5/16 in. (Bmm - 8 mm) insulation
on the PV string’s positive and negative conductors.

Use wire ferrules for the PV string conductors if they
are stranded wire.

Insert the conduit fitting into the opening for the PV
connection and tighten it from the inside using the
counter nut.

Route the PV conductors through the conduit fitting and
into the inverter.

Secure the PV conductors in place into the inverter
inputs. Verify that they are secured properly by lightly
pulling on them.

Ensure the conduit and conduit fittings are fastened

reliably and the cable entry holes are sealed.

GROUND THE SOLAR PANEL FRAMES.
5.5 BATTERY CONNECTION

5.5.1 CONNECTING BATTERIES TO THE INVERTER

Cable Requirements (suggestions based on distance and battery bank quantity)

# of cables Cable Size (90°C) Max. Distance Torque for cable connection
2 sets 1/0 AWG (53.5 mm?) 10 ft. 165 in. bs. (18.6 Nm)
2 sets 2/0 AWG (67.4 mm?) 20 ft. 165 in. bs. (18.6 Nm)
1set 4/0 AWG (107 mm?) 10 ft. Max. 275 in. lbs. (31.1 Nm)
1set 250 kemil (127 mm?) 20 ft. Max. 275 in. lbs. (31.1 Nm)

16
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5.5.2 BATTERY POWER CABLE CONNECTION

1. Place all breakers in the OFF position before
connecting or disconnecting wires. Ensure that
there is no voltage present with a voltmeter.

R 2. Strip5/8in.-13/16in. (15-20 mm) insulation
from the cable end.

© 0 0o @

Bridged Inside Bridged Inside

3. Route the battery power cable, connecting
positive to BAT +, and negative to BAT -.

4, Secure the conduit fitting to the enclosure
using the counter nut.

5. Fasten battery positive and negative cables to the
mechanical terminals according to the markings
with an M8 hex wrench.

5.5.3 BATTERY COMMUNICATION CABLE CONNECTION

1.

Use the included battery communication cable to connect the battery to the inverter
and choose ‘Lithium’ as the battery type*. Please select the ‘Lead-Acid’ setting if the
Lithium battery cannot communicate with the inverter. The battery communication port
on the inverteris an RJ45 socket with the pinout for the RJ45 plug shown on the
following image. Users can make the communication cable according to the inverter pin
description below and the correct pinout of the communication port on the battery. The
inverter supports both CAN and RS485 communication.

NOTE: If using EG4 LifePower4 batteries in the system, an optional firmware update is required
for closed-loop communications. Please contact your distributor for this file, or navigate to

https://www.eg4electronics.com/ for the most recent updates and documentation.

*For inter-battery communication and battery bank setup with EG4 batteries, please refer to the
respective battery manual.

Pin

0O ~Ndou B~ WN =

Description Pin 1234567

Wala TN

BAT RS485 B
BAT RS485 A
NC
BAT CAN H
BAT CAN L
NC
NC
NC

Battery CAN & RS485



https://www.eg4electronics.com/

2. After connecting the battery
power and communication
cables, enter the ‘Advanced
settings to choose the
battery type and brand.
When prompted, enter
“00000” as the password to
enter settings menu.

NOTE: For communication with EG4
batteries, select “Lithium” under
‘Battery type’ and then select “0: EG4”
under ‘Lithium Brand.

rd

For more information on configuring
charge/discharge settings, refer to Section
12.3.2 — Setting Parameters

For Lithium Battery:

Please be sure that the Lithium battery
being used is compatible with the inverter.
EG4® strongly recommends using closed-
loop communications between your
battery and inverter. Please contact your
distributor or support@egéelectronics.com
for an updated battery closed-loop
communications list.

II

Advanced
Debug

Device info.

Basic
Charge
Discharge
Advanced

Debug

Device info.

Grid regulation

HV1 v S Hv2 v S HV3 v S
Lv1 v SLv2 v SLv3 S
HF1 Hz S HF2 Hz S HF3 Hz S
LF1 Hz S LF2 Hz SLF3 Hz 3
Battery type v Set E
Lithium brand v Lead capacity(Ah) E

Time 1
Time 2
Time 3

Lead-acid
Absorb voltage(V)
Start derate Volt(V)

Grid type v

Charge first(PV)

EGy ELECTRONICS

Grid Freq v Set

v| Reconnect time(S)

Charge first power(kW)
Stop charge first SOC(%)
Stop charge first Volt(V)

Float voltage(V)

If you are using multiple battery modules with the inverter, the inverter communication
cable must be connected to the master battery. Please check with your battery supplier for

battery master and slave settings.

For Lead-Acid Battery:

The temperature sensor for Lead-Acid batteries is optional. There are three stages for Lead-Acid battery
charging. For charge/discharge related parameters, please check the ‘Charge’ and ‘Discharge’ settings

in Section 12.3.2 - Setting Parameters.

18
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5.5.4 ACWIRING INFORMATION

When sizing AC wires please adhere to the following information.

Cable Requirements:

Terminal Connection Wire Size Torque Values
GRID 6-4/0 AWG (26Tmm,-107mm,) | 0102 -tbs. (10.7Nm-18.6Nm)
depending on wire
GEN Size according to generator 95-165 in-Ibs. (10.7Nm-18.6Nm)
output depending on wire
LOAD 6-4/0 AWG (267mm,-107mm,) | 0102 -tbs. (10.7Nm-18.6Nm)
depending on wire

See wiring diagrams in Section 6 for more information.

Ground-Neutral Bonding

The information below describes the nature of the ground and neutralin the inverter and their
relationship to the system. Always consult with your installer or a licensed electrician to ensure that
the right configuration is being used:

e The neutrallineis a solid connection between AC input and AC output (known as a
Common Neutral Architecture).

e The neutral line between the AC input and AC output is never disconnected.

@ IMPORTANT: The system should have one and only one ground-neutral bond. (This is

19
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5.5.5 STEPS FOR AC CONNECTION

®
“-A REMINDER: After connecting all AC wiring, put the built-in LOAD breaker back to the ON
position before providing power to the load.

1 Before connecting or disconnecting AC wires,

ensure all breakers are in the OFF position. Check
that thereis no voltage present with a voltmeter.
== gj‘ — |||2 Stripoff5/16-3/8in.(8-10 mm) insulation from
the AC cables.
> @ © e .0 0,0
" Broaker LOND Brosar . 3 Use wire ferrules if the cables are made of fine

]J:D stranded wires.
dged Inside Bridged Inside
GEN  LOAD GRID 4 Secure the conduit fitting to the enclosure
BAT- BAT- L2

oo dozoouor v using the counter nut of the fitting.

“Erroefelefe] |

Fasten the GRID and LOAD cables to the terminal

of|o|d block in accordance with the terminal labels using
SO T : an M8 hex wrench. (For ground terminal, use an
M5 hex wrench.)
W See section 4.5.4 for torque information

6  Secure conduit to the conduit fitting.

7  Checkthat the cables are connected properly.
‘"“ Take appropriate measures to ensure that the

conduit and conduit fitting are properly secured
and seal the cable entry holes.

55.6 CT/METER CONNECTION

To measure the power imported from and exported to the grid, a pair of CTs or one three-phase meter
must be installed at the service entry point in or near the main service panel. Two CTs are provided
with each inverter.

CT Port Pin Definition
The CT interface for the two (2) CT connections is an RJ45 port. The two (2) CTs come with premade
plugs that can be connected directly to the port.

20



Pin 12345678
i

Pin Description
1-4 Reserved
5 CT2N
6 CT2P
7 CTIN
8 CTIP
(I
| ,
f \ To Grid
[B=] ,

To Inverter

L1

CT2

CT Clamp Ratio

The inverter supports three
ratios of CT clamps - 1000:1,
2000:1, and 3000:1. The CT
ratio of the included (CTs is
3000:1.

If you are using a third-party
CT, please ensure that the CT
ratio is one of the supported
types. Select the correct CT
ratio setting on the inverter
monitoring page or on the
inverter LCD.
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-

To Inverter

L2

Please refer to the connection
diagram to the left for the correct
position of the CTs. Clamp the 2 CTs
onto the L1and L2 wires at the
service entry point in the main
service panel.

The arrows on the CTs must point
toward the inverter and be placed
on the proper line based on their
number. (CT 1for L1, CT 2 for L2)

[ |
e, 6,0
LOAD Breeker

GEN LCJAD f RJI[‘
Loz T

L

=Y 90600000
PV INPUT

Q| =
9»

== 1576
o|lo|( —
D4 @@ =Rt
o O« T‘

&Q
FE

GRID

_,61 ‘
5B

Aﬁ@c

In the above diagram, Black wire is
L1,

Redis L2 and Orange is
Neutral.
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Extending the CT Clamp Cable

The CT wires can be extended with a common
ethernet cable if they are not long enough. An
RJ45 adapter is needed for the extension. The
CT wires can be extended up to 300 ft. (around
90 m).

5.6 WORKING WITH A GENERATOR
5.6.1 GENERATOR SYSTEM CONNECTION

This hybrid inverter can work with a generator. There are GEN terminals on the inverter for connecting
the generator. When the generator is started, it will supply the inverter with the generator’s max.
power. If the generator’s power is not adequate to power all loads, the inverter will pull from batteries
as supplemental power.

Generator requirements:
1. Generator should be a 120/240VAC, 60 Hz generator.

2. Generator capacity should be between 6k\W — 21.6kW.

22
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5.6.2 CONNECTING THE GENERATOR START SIGNAL (2-WIRE START)

& T o
N/
Y ‘
© 6 0 © <] § e © o
Example 1 @ 5 =
o ¢ © © ©|_.1" ©,0
N 1 NC1 RAT+ Srsakar LOAD Rraalkar
1 = BnmmE| [Eridged insde
= - 9 | EEN LO&D CRID
%% “9 (R E&T T EA Loz LI 2 Li Lz
o JOTONONOME=meTeoNo
oo :J { 1l
A b L@ B & ®,; @ PEOLEE
': pympur | oco000s! [00QR0Qe] 0Q0e Lelelele K.
| BE Pl — —
Example 2 " A
I
]
Al II %
h
|
e Generator

When the generator is started, all the loads connected to the LOAD terminals will be supplied by the
generator while still charging batteries. The pass-through relay on the generator terminal is 90A.
When the generator is on, please ensure the total load and charge current does not exceed 90A. The
generator start signal shall be connected to the COM board GEN Normally Open (NO1and CO1), or
Normally Closed (NC1and CO1) terminals, if users want to start generator remotely. See diagram
above for 2 examples.

Generator 2-Wire Start Specs:
e Max Voltage 30VDC, 277VAC.
e Max NO Contact Current: 5A

e Max NC Contact Current: 3A

5.6.3 GENERATOR START AND STOP SETTINGS

The “Operating Mode” setting will determine whether the system will use battery SOC or battery
voltage to start or stop the generator.

Generator

[ Basic ] Operating Mode Use SOC % Use BatV Set Basic
- Charge current limit(A) Gen rated power(kW) Set

Bat charge current limit(A)

@ AC charge According to SOC/Volt DIEEICIME Charge end Volt(V) Charge end SOC(%)
AC charge power(kW) Start AC charge SOC(%) AC couple

Advanced Advanced
Time 1 Start AC charge Volt (V) Start Volt(V) Start SOC(%) Set
Debug Time 2
o Ti 3
Device info. ime

Charge Ny e start Volt(v) Charge start SOC(%)

Stop AC charge SOC(%) Debug End Volt(V) End SOC(%)

Stop AC charge Volt (V)

Device info.

Generator Start Conditions
The generator will start when utility fails and one of the following conditions is met:
- When the battery is discharged to the cut-off setting or

- Thereis aforce charge request from battery or when the battery voltage or SOC is
lower than the generator ‘Charge start Volt/SOC’ setting
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Generator Stop Conditions
When battery voltage or SOC is higher than the Charge end Volt/SOC settings.

5.7 OFF-GRID WIRING

The 18kPV can fully function in Off-Grid only mode. It does not need the utility or generator to function.
Purely off-grid systems that do not have access to the utility should strongly consider having a 2-wire
start backup generator for extended cloudy periods (8-12 kW diesel recommended per 18kPV inverter -
21kWs max per inverter). Off-Grid systems should have robust battery banks sized to ensure multiple
days of power and to reduce generator run time.

The 18kPV can also utilize AC coupled solar input through the GEN port in purely Off-Grid Systems. The
Generator can then be connected to the Grid Port.

The 18kPV can accept up to 90 Amps (21kWs) of generator power and will pass through all available
power to the loads. Therefore, the Loads subpanel can be sized up to the size of the backup generator
with a 60 Amp minimum per inverter. (See Wiring Diagrams in section 6)

5.8 ACCOUPLING INSTALLATION CONNECTION

The inverter can accept PV solar inputs to both MPPT channels and AC coupled solar input at the same
time. The AC coupled solar input can be up to 90A of AC power or 21.6kW of solar. The MPPT channels
can handle up to 18kW of solar, with 12kW available for back feeding the utility grid. Therefore, up to
33.6kW of AC power could be sent back to the grid. For this amount of back feed, users will need either
a feeder tap or supply side tap as the point of utility interconnection. The existing solar system is
connected to the inverter's GEN terminal. (See Wiring Diagrams in section 6)

After the AC couple function is enabled:

When the grid is on, the GEN terminalis connected to the GRID terminal inside the inverter. In this case,
the hybrid inverter will bypass the interactive inverter AC to the GRID and LOAD. Any remaining energy
will be exported to the grid.

When the grid is off, the GEN terminalis connected to the LOAD terminal inside the inverter. In this
case, the hybrid inverter will work as a power source for the grid-interactive inverter to synchronize
and feed power to the micro-grid. The loads will be supplied by solar power first. If solar panels are
generating more power than load consumption, the excess solar power will be stored in the batteries.
When solar power exceeds the sum of load power and max battery charging power (e.g., when the
batteries are nearly full), the inverter will signal the grid interactive inverter to reduce power via the
frequency-shifting, power-reduction mechanism, thus maintaining the balance of generation and
consumption of the micro-grid system.
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What is frequency-shifting power reduction?

ALLULT741SA compliant grid-interactive inverters have the Frequency-Watt feature, which requires the
grid-interactive inverter to reduce power with increasing grid frequency. The power will drop to zero
before the over-frequency trip threshold is reached.

When the grid is down and the hybrid inverter requires an AC coupled inverter to reduce power, it
simply shifts the output frequency up slightly, and the grid-interactive inverter will limit its output
power accordingly after sensing this frequency shift.

When the grid is up, the frequency is dictated by the grid and the hybrid inverter will reduce exported
power if the frequency goes up.

AC Coupling Settings
The AC couple setting must be enabled when connecting an existing on-grid system to the GEN

terminal.

Start SOC/Voltage (%/V): The SOC or Voltage at which the AC coupled inverters are turned on when in
off-grid mode (50% to 70% recommended).

End SOC/Voltage (%/V): The SOC or Voltage at which the AC coupled inverters are shut down when in
off-grid mode (90% recommended).

Note: If looking to frequency shift when AC Coupling, it is recommended to set the Start SOC to 99%
and the End SOC to 100%.

v MeterorCT st Generator
Charge current limit(A) Gen rated power(kW) Set

MODBUS addr

Vpv start (V)
w Offgrid output CT direction reversed Set
Seamless switch Charge last RSD disable AC couple

Advanced
EPS output Start Volt(V) Start SOC(%) Set
without Battery
Debug

Meter type

Charge

CT ratio v Charge start Volt(V) Charge start SOC(%)

Discharge Charge end Volt(V) Charge end SOC(%)

AC couple Micro-grid

Debug End Volt(V) End SOC(%)
Smart load Run without grid Set

Device info. ~
PV Arc fault clear

Device info. PV Arc

When on-grid and export to grid are enabled, the AC coupled inverter will always be on, and it will sell
any extra power back to the grid. Ensure you are allowed to sell power to your utility provider when
using AC coupled PV arrays on-grid.

Note: It is recommended to keep the Start V/SOC and the End V/SOC within 5-10% of each other for
optimal operations when utilizing AC Coupling.
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5.9 PARALLEL SYSTEM CONNECTION
5.91 CONNECTIONS FOR PARALLEL SYSTEM

The hybrid inverter supports parallel connection to expand power and energy capacity to suit different
usage scenarios. Up to 10 units can be paralleled to reach a capacity of 120kWV.

The parallel wiring diagrams are as follows. The manual bypass switch connects the loads to LOAD
panel as default. If the inverters fail, users can switch the loads to utility.

aly

: REMINDER: pPut the CAN communication PIN to ON status for the first and the last inverter and
“A OFF forinverters in between.

Parallel line(n to 1) The max parallel quantity is 10, so 2<n<10

Parallel linel Parallel line2 Parallel line(n-1 to n

No.1 No.2 No.n-1 No.n

111 olo} olol 11
1 1 B 1 B 1 B
q1[6 ‘Mo Mo 1le
12 0 ENF 0 B
—>

(13

——1 NOTE: Both switches in the “ON” position translates to address 1. Both switches in the
=] “OFF" position translates to address 0.

A

\6)
i’A REMINDER: If needing to extend the inverter-to-inverter paralleling cable, ensure the
cable is a straight-through CAT5 and up cable. See image below for reference.

12345678 Stock Inverter Paralleling
Communications Cable

NI gt

2 2

3 3

4 4

5 5

[} [3

7 7

8 8

Please contact the inverter supplier for more detailed guidance on paralleling a system.
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5.9.2 Parallel Information Display

The information in the red box
01V ow e . shows the parallel information:
0.1y oW ____ N I’_" ||« Pnum:01-10

otar a. Display number of
237 6y arallel units
49,99tz Today: o P
5117W ° ED e Role:PorS:
, W Total:
;@ % a. P=Master
. Today: b. S=Slave
5% 4936W Total: e Phase:1-3:
237 4V N a. 1:UPhase
49_99Hz@® Role : P oday: b. 2:VPhase
L‘ Phase : 1 Total: c. 3:W Phase

IMPORTANT:

Notices for parallel system:

v

v

EGy ELECTRONICS

Ensure that the generator is connected to all inverters in parallel (if available).

If you cannot divide the number of PV panels connected to each inverter, it is

recommended to have more PV panels on the master inverter.

system, not the system’s total.

5.9.3 PARALLEL CONFIGURATION

Before commissioning:

1. Verify that all the inverters are updated to
the latest firmware. Please contact your
distributor to confirm you have the latest
version.

Make sure the power cables and parallel
communications cables have been wired
correctly and verify the DIP switch
configurations are correct.

Power on the inverters and set them to
standby via the “Basic” page in the
settings.

Verify that the inverter status is “0™

Select which unit you want as the Master
by selecting “1 phase master” in Advanced
settings. Set the others as “Slave.”

Ensure all inverters are set to U phase.

27

The values shown on the LCD of each inverter represent the inverter’s contribution to the

[ Charge |
Discharge

Standby: Restart inverter Reset

Export to Grid Max Export to Grid(kW) Set

Zero Export

| Advanced ]
Debug ]
Device info l
B 8 8

Status
SubStatus
FaultCode
Vbus1/Vbus2

StatusPre
SubStatusPre
AlarmCode

VbusP/VbusN

ST
(Batery ]

Grid TO/T1(C) T2/T3(°C)
OCP/Grid OnOff Cnt ExitReason1/2
[ UPS ] InnerFlag/Run Trace NoDis/chgReason

Dis/chg LimitReason Dis/chg CurrLimit

Inv/Rec LimitReason Inv/Rec CurrLimit

Para status
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7. Enable Share battery on all inverters and ensure the communication cable from the
battery is connected to the Master unit.

Parallel system

Role 1 phase primaryv Phase U phase v Set Role  Slave v Phase U Phase v Set

Parallel battery Parallel battery

Share battery Set Share battery Set

Auto Detect Phase Reset Auto Detect Phase Reset

IMPORTANT: Make sure the safety standard and grid type configurations are consistent.

(See image on right)

Grid type 208/120V v GridFreqg 60 « Set

Commissioning Steps:

Grid regulation UL17418IEEE1547v Reconnect time(S)

1. Turn on the battery and make sure the B o v ses v s
Y
communication works on all units. EEEE] v v v osw Vs
. . HF1 Hz S HF2 Hz S HF3 Hz S
2. Check the parallel |!'1fo via the Hom.e page. o o D o s S
3. Turnonthe “Off-grid output” function in the  [ggEErg ey e . =

“Advanced” page.
4. Before connecting load to load output
terminal, check the output of L1and L2, and L1

and N.
5. Add some small loads to the load output and verify power output.

6. Finish the commissioning.

5.10 GRID, LOAD, AND AC CONNECTION

This inverter can be used in 120/240V or 120/208V phase systems. This inverter has passed the main
grid connection regulations in the U.S. Users can choose the different grid type and regulation in the
‘Advanced’ program, as shown in the image below.

@l Lithium brand

v Lead capacity(Ah) (v
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6. GRID AND LOAD CONNECTIONS FOR SPLIT- PHASE SERVICE

The inverter can withstand up to 8kW of
imbalance between L1 and LZ2. However,

the loads should be balanced as much as
possible to avoid damaging the load side
equipment. [ ; ] Grid type 208V/120V v Grid Freq s0 ~ Set
The connection diagrams for 120/240V 2
service are shown in the following pages. |k
The connection diagram for 120/208V

service is roughly the same except that
the generator input is not supported.

Grid regulation UL1T41&IEEE154T v Reconnect time(S)

HV1 v S Hv2 v S HV3 v

9
Discharge | [N v S Lvz2 v 5LV3 v 9
HF1 Hz S HF2 Hz S HF3 Hz

LF1 Hz S LF2 Hz S LF3 Hz

. [ Debug :
The inverter can be connected to the load e attery type v Set
side of the service disconnect. This means  |RREEETEMN | ithium brand +| Lead capacity(Ah) [v

if the busbar rating in the main panel
must meet the NEC705.12(B)(3)
requirements. Otherwise, a Line side
connection can be made to avoid an
expensive main panel upgrade.

DANGER: There is a very real danger of overloading the service entrance wires with supply
side taps. (Refer to NEC 220.) Users could essentially be adding loads to a possibly already fully
loaded service entrance. DO THIS ONLY UNDER ADVISEMENT OF YOUR ELECTRICIAN AND/OR
INSPECTOR.
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DECISION TREE AND WIRING DIAGRAMS

7.

weibe|p dey
Jepead uj sjusuodiuod yum

we.Beip dej Japaaq ul

SUAUOAIOD UIIM S0URIUS weibelp aued sayeaiq uew asejdai i .
e01n1as apeiBdn 1 dey 1apas) e e ._quﬂmﬂww__ﬂucm 6% welbemp ﬁEwumhm lejos
M dmyjoe ;
weiBelp de apis Addns - anﬂ_ " : ____,“..cmh_“mmu_w awwﬂmﬁ@ﬁaﬁ_zwm 8y} asn uea Buydnoa oy eas 9l-pug m:_um_unm
- dnyjoeq auioy SjOYM a5 S it IR ERYSET) Biloy S10Um 8OUBI)US BOJAIOS

Buysixa anok §| asg

'y weibep

2|qqnq

ASYEaH] sl Sl siayealq Bupm 89s - Juawdinbe
01 194905 Jajaul alp) ol jaued peoj peoj yum papuawwooal souenu? weile|p seyea.q
Buipes| Juswijeduwios e paa) sajqea uayy | | 1siueo peoj dey 10pas) Im papjoeg 8y} 8sn uea
9|(Issed0e Jalio)snd - auo|epuels osje e jo ued si dnyoeq auwoy ajoym 20URIUD BDIAILS
2y} ul sea|qed 9|qissaide S1 1ayealq uely leyealq uley Bunsixa,, Bunsnte oA Ji seg

sey ulew Jajelu Ay 0109

4salisneq
noyum waishs
Iejos an-pul Bunsixe

1B A a
ue aAey nok og PUB Ayjin ayy

0) lemod Iejos
paajyoeq o}

uonANNSLIY MaN 6'F weibejp

ajelsedas 03 Buuim

[siayealq LIM 18400 Jeje o) Ad¥8l 8y} esn
peoj ou) u.Bua::ac s1 jaued dnyoeq speo| pajosjes 01 usi Ao |
Ajuo Jayeaiq ulely ‘auojepuRls

&Aunn sy woyy
aJuenua adlAles
Bunsixe ue aaey nok

ulew pue jaya0s

51 184008 18]8|
Jejawwl Ayjnn yym o i

weibeip de) 1epaad

ul sjuauoduwion Buisn |aued paje.Baiul) op 10 UONORSUG JapiaAy ybnoay; S8A
asueIus aolales epeibdn Ajuo 1ayeaiq ulew 2
: i UlIM ulew-Ia3aly mau siy 5| v004-09 5B

oG s o g \uewidinbs ‘Jouedqns speo| Lpub P
Uo slayealq peo| siayeaiq 1y aauenus Pa123|as e o s|1e) -yo feis =
SeY pue Jayealq PEO| PUE J3yealq EIBE B0k 891AI8S o} ueyd A T
urew ey o} 18205 ufew ‘13208 10 dogembution Aunn Bunsixg 8oy ajoym alioy ajoym pue pub qw_%_h__”% hn_ “_m_" o
ey wouy buipes) Je3aul Kxijin yaim a1 s 1eym anof dnyaeq -jjo Kjjel01 BulbURld oA 2y
sieq snq sey |aued pajelBajul 0} ayi| noA pjnop nof aly :

ulew Jajall hz IUD S| Ulew-1a13ly

: Speo || 104 SpeoT pajds|es PUD-HO Auo
|'p Uonaag ul weibeip
K. __H;.mmﬂ:”w_w e ilojesauan dnyoeg dnyoeg Aiayeg  uo dnyoeg Aisjeg paapoeg
- - Yjm al1-puo YlIm 811-puo 3ll-pu9 IV

"UBIaLI}I8jd Pasuadl| e Aq pauioLiad aq pinoys yiom

Buwim awoH pue Ayinn ay3 03 AdY8L ¥93 2y} J93UU0 0} MOH

30



J9MIAAU| Joy Jdjealg dwy 0/ 9sn Uddealg Ule|\ Y3 wodj sng ay3 Jo
pua a3soddo ay} 1e pajedo| aq IsNW Jxjealg JayJanu| 3yl :3LON

‘pa3elap uaaq sey IN0 }deq-||9S SNOUIIUO0D S 49
-M9Aul inoK yeyy bulAnaad rHy 10 Ayjnn inok 0y

‘umoys se buisny uonnquiisip aiinbaua syoes z ueyy

2oy “19119AUI BY) Ul Iealq KI1911eq Y3 uo Juapuadap
uay} si sa|qed A1313eq Y3 10} UOIIID04d JUSLNDIBAQ

d £ ‘pPaRIWO 3 ued umoys buisny pue sieq sng uolNqUISIP
XA; K125 3p0) DIN SIZN 191)3] e 3plAoid ues am usy} pue Ajdjowal op ues 343 UdY} ‘s191InH 10 JINpUOd Ul paureluod Ajjnj e
// aM Iym sdwry Z€ 03)deq-|[9s pUb s,19319AuU1 Y3 ey sa|qed A1911eq 110ys pue syes Aia1eq yoed 1anIas
679 | 529 | §°29 | 5729 |(SZ'1L X) uney Joyioau] [ 93€49P ¥DJ dSAeY 01 5| uondo 3|gexyiom e ‘siayealg Z 10 | Buisn J| ‘sauaneq ¢ 0y dn papaau si buisny 1o
ule|y v 00Z YUm sieq snq pajes i 00Z 404 :910N sieq snq |eusal1xa ou uay3 A1911eq Junowijjepy Y buisn §|
00L | SZL | 00Z | 00T |Buney aresigurep |ouedqgns speoT [edni) . T .
g T weisaum-zl- [ i [
0SL | 00Z | 00T | STT |Buney sng |pued urep ol o ol |e P [ ! DAA8S @V 00T
o| [O o |s Jojeiauan | S3ld3illvd -s3sn4 L sse|)
{(sdwy) SONILYY SNE NIVIN ANV SONLLYY o (O gl s = R | P v o0s
¥INV3IYE NIVIN 40 SNOLLYNISINOD QILLINYId 0 g TINTI O | [ . : orISoq pohy.
"3 ANV AVOT93A0 SNa o | [o] N L T
0L dv3T NVYD 31nd SIHL DNILVIOIA (€)(9) Z1'soL Ieag ;
ENTTEY YN ST A BNTes -2P0D DAN 020¢ 01 49j9y O 19 1olelausn :
“1INVd 4INV3IH9 FHL NO DNILVYH 4l 11 '
9vd Sna 3AL 30 %0¢T a33oXT P
1ONNVI DNILVH 1NdLNO Y31Y3ANI '
JHILJ0 %S¢t SNid anvIgd (3311 03 3|qey 335) m ||
IJIAE3S NIVIN FHI 0 NNS IHL J9)ealg hwu._w>_“u_ dwy 0L " paley vV 00S< Polg
Ja)ealg uie|n dwy 00¢ 1 uolngulsiqg Jamod 10 Je
"mm>>o__£ se s SIRedlq PIPPEG UUM | o sieg sng dwiy Sz thov&:m" mmm ?.M._zmm wm_pmmwm
UDJIOM 10} BINWIOY PO 3 ] " :
B } €| } @Pp0J D3N 3YL mm_u%hw.uom‘__w |aued peo uieln soibneg |
sdwy = 310d-Z - ordoo] | Sidpuodsaiisiyp Aunn
O o pssoy | Aqssadde soyaduenus
0£ S uoeinSyuod Siy} Y3m Jayealq il 0L [og 123uuodsiqg YOl 32IA135 100PING
|auedqng speo [eanls) wnwixew ' O O N_./ widlsAs - " 1eau 218307
ayL -3|qissodwi dnydeq awoy ajoym O O] 3| [Kad | =oandessu BRI ! /
Supjew snuyj jaued J3yea.q unok o3 sng g - N whc%e_ Ad [©)¢ YeXe YeYel MK YeXe Ie OleX=) _m_ o m% /
21n3s dwiy 002 [N} e ySnoayy-ssed pajey ] DoIN Live n |
01 Ayjiqe s,%8T 2y Jo aSejuenpe ¢y | E puog i i | ' N 50 7
2)e) J0uued NoA si Jaxealq papPeq  3avH [T “122UU03s1q SS3 SNl e ® wmnm va =0 v
e jJo 98ejuenpesip ulew Y0 3yl ISNIN E E os|e sy ‘saelleg ofofollo e
53 payioddns 104 &1 alo f (vsL) e# - [ <] s
‘mojeq s|qe :4/ A siopuodsalysiy g Auan Aq|  AIYO 00Z | NI© .Fm_m._m.vm (VS1) Z# = 99s)
99s - sdwy G/T 03 J)ealg ule|\ N SS3DDE 10} SDURIIUS DIAISS avol 1ddW Ad ml, sbuLis
1nOA 3zISUMOp 03 paau noA YO Jeq ral T1 100p3INO0 Jeau 3)e307 140d 1D v 57) L# m (<] ._>m...“0m
snq Jaxjeaiq pajes dwy §zz e IAVH 2 T = ) N 2 Uy " [ @
1SNl ]3ued dwiy 00Z 4NOA :¥3INV3IYE ol YIUMS B - | 1 Ay o
a3aNdve v I3SN O1 YINIMOH umopin
o o _o_m”&;m Y3LYIANI AISL -
*Sulial9W 13U 10§ papdeq SI Jey) : (¥ Sz 5 sbuws pauiquiod)
|aued Jayeaiq uiew JnoA uo pajjeisul Ja1 N Aljan L# 1ddW 03 sbulis 1oy

J9)easq e Ajdwis ase Aay] ‘pus
Anjnan aya 01 49343Au anoA 103UU0D
031 Aem 3jdwis pue SALDRYD 150D
Isow 3y} a1e SYINVIUG a3dnove

:O_um‘_szCOU 2jeuwi9l|y

13y ealg papdreg yum dnyoeg swoH |ened



‘[ouedqns speoT [ednu) ay) pue
129Uu0ds1 WIISAS A1dRIDIU| Ad DY)
‘s101onpuod dej apis A|ddns ayy jo
Buizis 1o} ued1IIFY3 INoA }nNsuod
“19¥ealg uleyy sduedqns speoq
|eanu) ayi jo sbesadwe ay) yorew
pinoys pue sdwy g/ ises)| 1e aq p|noys
129Uu0ds1g WalsAS dAIdRIDIU| Ad

9y1 jo bunes abesadwe ay) 210N

ZL'S0L pue LL'S0L €20t
(9) 8 (V) TL'S0L :0T0C
:9po) D3N 03 19}y

*(weadeiq dey
19pa934 93¢) ‘uoneindyuod dej Japaay
9y3 01 dduesug 9IAI9S anoA Suipesddn

‘uonejjejsuli sy} anosdde

0} [HY 40 UBIDLIIIDD JNOA YUM 3I3Yy)

*} 199104d 03 Aydeded Jayealq

Aue 1noyum aduesuj adINIIS papeo)
Ajiny Apeasje sdeysad anoA oy sadieyd
Aianeq v oS e Suippe Ajjenuassa aq |im
noA °‘uonein3yuod siyl Yyim si03onpuod
9dUeIIUD IDIAIDS AnOA Sulpeojsano

Jo 198uep a|qissod e s1 319yl :NOILNVD

*judjeninba Jo dey adAl 1-dN)

e 10j Suimoj|e J)eaug ule ay3 pue
sInd1no 19)20s J919W 3Y] UdIMIDQ sund
1eY1 3|qed |en)dk ue aAey Sule|-1919 Al
swos ujealq dwy 0oz urew

9y} pue 1313w Ayjun ayl usamiaq dey e
9)ew 03 uelIIB3 JNOA Mmojje ||Im 1eyl
ulew 4939w JnoA ui ddejd e puy ued noA
uaym sy4om Ajuo siyj ‘uonnjos anoA

9q Aew |guedqng speo |eania) e yum
dey apis Ajddns e uayj (weJsSeip s1a)jealg
papjoeg 99s) sa)ealg papjoeg v 0L 10
09 B 9sh J0uUuR) 910§349Y1 puk J)eaig
uie|\ dwy 00z e pue [dued ule\

paiey dwy 00z e - op sawoy 1sow 3|
- sey awoy 4noA y| - Sdv1 3dIS A1ddNS

'S9IAISS ¥ 00C 103 ¥ 091
J1o Buney aduesyug adIAI9S Y} JO
%08 Pa3IXa Jouued 57 pue 4g

‘umoys se Buisny uonnguisip a1inbai sydes g ueys 210y 431I3AUL BY) Ul I edIq

K1a11eq 343 UO JUSpUAdBP UBY) SI SB|qed I1311Rq BY) 10) UOIID)0Id JUSLINDISAQ "PANIWO
3q ued umoys Buisny pue sieq snq uonNLsIp 3yl Usy} ‘s1333n6 10 JINPUOD Ul PaUI_IUOD
AIny a1e JeY) s3|qed A19)1e( 1I0YS puk sydel A13)3eq .4 J9AISs Z 4o | Buisn | ‘sausneq

€ 01 dn papaau si buisny Jo sieq snq [euIa1Xa ou uay} £1311eq JUnow|jep 3y buisn §|

33 Uo speoj [e1o] "ST) dYi 03 Y [puedqgns
00z 03 dn ybnouys ssed o3 Ayjiqe speoT [esonu) T i ]
SAdY8L Y1 31131 [|IM i/ 00T 0} = L= nl | il e U1 DAA8S @V 00T
dn siayeauq 19bieq ‘19dAUl DY) i i Meys M-z |-~ | D e D Sl D) Pl - S9SN [ Sse|)
Joindino dwy g ||nj 3yl mojje o| O ol |o LRSS B 133I3AU/Y
[11m s23jea1q dwy oz e ‘sdwy gy | (2| [0 o (s Jojessuan | ——S3IHILIVE — nwmmmdwu_m_@
03 dn juerdwod apod si Jayeaig ° m m ° R A Jeq sng Aisneg
V 09 V 'sdwy 00Z-09 29 ued ¢1 NT1 9 | d i © e Ul sanisod pasnd
bunes |puedqng speo [ed131) 13 5 | [00z-09 N | | e i e | e al
s3o_ |2ued Jaxeaig uley 1xealg : | o
T o] |© 10}elauaD : o
o [ o]/l 4 11 |
°| |0 ol e
o D D o "
s| (oo | A
{ U T__11 . paiey v 00S< )20|g
[5) N [sse ruolnquisiqg 1amod Jo Jeg
E >_:u pue thh_%_a:m" sng A1a11eg aAnebap
U2 | v 00z-09 sauayeg !
! q .
N puog 125UU02sIq oydoo] | Sidpuodsaiisiy g Annn
; pasopy ! Aq ssadde 10} dURHUD
ra 11 pasnd A ! 3DIAISS J0OpINO
L | 9lod-¢ . Jeau 21e307
] - A —1— —
~—a widlsAS NIl 5 _m_ ! 5 /
dAIDRIB| ©dodoopl §odopoe | o H&d ]
N Live " \
deL || ¢ ‘ a4 | N e
oPIS o P3uu0dsIq o= Iva LA v
> Qﬁ: ) O OO o H — |
|ddng SS3 sajeniul osje asy O OO = (wsues|iol Y o <]
‘salaneg o3 payioddns to4 1 1 an 1HV1S m.n.+| [a} (e
\M‘é zLsoL siapuodsal 351y 3 AN £q aios 00Z | NI NID (st z#|iol Y 2 995)
R SS9IDE 10} DDURIIUD IAIDS avol wod1y LddWAd =&} 8 sbuns
:2po) AN — S [<F Ad
E 400pP1N0 Jeau 3)ed07 (V S2) L# + O =
ocozoriopy A TETEEE 725 [ ~o 1 & Iejos
+ — -+
TRRT7ET S Vel M - | 1 e b
umopinys
pidey 431H3ANI AdY8L -

11 AMnn

(V¥ sz S sbunis pauiquiod)

L# LddW 03 sbulis 1oy
uoljeinbyuod ajeuldy|y

dej apis Ajddng yium dnyoeg sawoH jensed



LL'S0Z :€20T
(9) 8 (V) Z1°S0£ :0202
:9p0D DIN 03 499y

sajeulwi|d uonesnsyuod dej 19paag
9y} 0} dduesjug 3d1A49S 1noA Suipesddn

‘uonje|jeisul siyz anoidde

01 [HY 40 ueI1I3|3 JnoA Yyum xa9y)
*}1 303304d

03 Aypeded uayeasq Aue Jnoyum
douesjug 931n19S papeoj Ajjny Apeauje
sdeyJsad inoA o3 1381eyd Araneq

V 05 e Suippe Ajjequassa aq ||IMm NOA
‘uonlesn3yuod siyl Yiim si01donpuod
9JUe4IUd IIIAIS JnOA Suipeojsano jo
198uep a|qissod e s1 313yl :NOILNVD

‘weaSelp dey

J9paa4 ay) 1ad se dej 1apaa e ||eisul
0] SI 19139(] UDAD JONIMOH ‘UMOYS Se
Jyealg ulelp auoje-puess e Suijjeisul
Aq 23uenuad 321A13s JnoA aun3yuodai
ued noA Ajaanewsay)y “juajeainba io
dej adA} 7-dn)l e 104 Suimojje sayeaug
ulejAl 9y pue sindino 19)20s JaPW
91 UdaM1aQ sunu jeyy ajqed jenjoe

ue dAeY SUlB|A-1919|Al WS ‘Jdyeauq
dwy 0oz ulew ay3 pue Ja3aw Ayjnn
9y} usamiaq dej e yjew 03 UL
ANOA moljje ||IM Jey) ulew Jaaw

anoA ui dsejd e puy ued noA uaym
sydom Ajuo syl ‘uonnjos inoA aq
Aew jpuedqns speo jeana) e yum deg
apis-Ajddng e uaya (wesSeip sea.g
papjoeg a9s) Jayealg pappdeg v 0L 10
09 B 9snh Jouued 34043433 pue Jealg
ute|\ dwy Qg e pue |aued ule|p
paiey dwy QO e - op sawoy 1sow 3yl
- sey awoy JnoA y| - Sdv1 3AIS AlddNS

11 AMnn

<1amod dnypeq 19149Aul .
SZUKHN 03 LPHMS MOIU) 2IO|\ *J9}1I3AUI BY3 Ul av_mw‘_o_:m‘\_,muwmwmw__wuwumwum%ww_ww“_w:% w._m_w__ww._\ﬂmhumuh
[dued Ja)ealg ule|y Lou Mmﬁ_o‘ww.q_d%z,:o_o% w_wmm 33 10} UOI3D930.d JUSLINDISAQ "PIINWO 3q ULD UMoYs Buisny pue sieq
PLID UBYM ‘MO|je SBURISS 1 snq uolNqUISIp 2y} Uay} ‘s1913n6 10 UNPUOD Ul pauleluod Aj|ny aJe Jey) sa|qed
o1 [O ol [, Apin 03 peq plos s omod |u K19110q 1I0Ys pue sydes K1331eq ydel JaAI3s 7 40 | Buish §| ‘saiianeq € 03 dn
ol [D o] |o s599x3 "pAPISU SE PA2INOS O | papaau si Buisny 10 sieq snq [euIa1Xa ou UAY) A13118G JUNOW|[EA 32 Buisn |
0 A 7 , 7
| I o] |3 1omod Arbyeq pue 1210 DT O RS 5785 ® v 002
° 9 ‘31qejIeAR S| PLID USYM weisaam-zl-- |- -S9snd L ssep)
D__ T . A Rt - ’ [ = = “I9)IaAU| Y
*3AIDE |[13S 1. Yoeq-|[9S ' ] : 0SZ < 10 Ul
) E N Apn pue puo pue| | || J03RIBUID | Sql¥3llve pa1ey v 00S <
Nd wouy buibieyd A1aneg ' = LY = Jeg sng A1a13eg
‘JJO SI |9ued Jd)e3Ig UlR| C1I NT1 9| L a kil s | aAnisod pasng
@ ] """ dn'paydeqase puersur| | | =" . -
21 1 2Je speoj ‘s|iey pUo usym | [ —
‘mojje sbumas i wa___as 0} 19yealg " o
—| yoeq pjos st ;oamod ssadx3 ' o
“papaau se nays-ssed | U0 10jeI3usn : — Al
$S9]0d uowwo) AM|IN Yyum speoj ay3 !
1amod K1an3eg pue sejos [ — )
n_w_on_-N ‘31qe|ieAe si puo usym i
sawy 00¢ ! —
U2limg 3|dnnwi J1 13113AU| 13d
Jajsuel] ¥ 0SC < 10 UIIN pajel i 00§ <
" )d0|g uonnqusiqg Jamod
jenuep V 00T (pauioddns | 5 1oq sng K1o11eg 3AEGAN
1P2uuodsiqg 4 sauoneg | .
SI/= _ _ : oydoo7 | siapuodsaiisiy g K
L — _ pasnd pasopy | Aq ssa2de J0) DdDUBHUD
Py 19)ealg 9]0d-¢ A 9DIAIDS J00PINO
210501 wa1sAs 1 L Jeau 31e307
npuog | ©IIAISG aAlRIAU| N 5 — /
uley Nd ©dodoopl [jodojooe _m_ ' o /
: 11vg
I [Te]
QE< 00¢ *129Uu0sig SSJ selerul £ 3t g ' N \
osje qsy ‘salianeg 0 ©[|® .
1 $93 payioddns 104 Al S1S m.anm 11lvd 4
dej + siapuodsai 351y 13 A)jin Aq M.\_ w OO el (VSL) €# 9 -
$S3JD 40} DIURIIUD DIIAIDS
) sbuins
>_Qn—5m Jo1eny] \. ................ m_utuou_u - - (2°'7'9 uonss 3as) 1ddW Ad +O1 ] m mt A
Dmm ......................... 0 [eulwia) asy (v ST) L# HWH m Jejos
.................................................... []] tod 1>

H31H3ANI AdX8L

(V Sz S sbulis pauiquiod)
L# LddW 03 sbulis 1oy
uolneinbyuod ajeulsly

dej apis Ajddng yium dnyoeg awoH ajoym



*19)e| Sinoy g duo
pue uonejjeisul uodn 3dU0 - IM}
panbiol aq 01 paau asay) 1nqg pasn

9q ued 10329uuo) dej 13N\ palejnsuj
Aquing Jo suiejod e A|pAneudly
‘youaim anbuoy e Aq painsesw pajdde
anb.o} sadoid yym suondnaisul
uonejjeisul 03 A]1d113s audype 3 Isnw
Ing papuawwodai ase sdej-1-dNA
0Ds|| "uep1d9 |euolssajoid

e Aq auop aq pjnoys sdej 19pas4

*umoys se Jyeaiq eyl
apnppul 03 1s9g ‘sdwy 00 03 paies
buiaq Ajuo ajiym (sdwy Qg) 13149AuUl
ay3 jo Ayjiqeded paspydeq ayl pue
(sdwy 002) AM13N 9Y3 jo abesadwe
pauiqwod ay) 03 123[qgns aie Ydoims
J9jsuel] |enue|y Y3 Se [|[9m se - [aued
19y eaig urepy syl pue dej 1apa34 9y}
Ud9M)3( S10}ONPUOD Y} dUOP SI SIYL

J1 J9ASMOH 1dyealg de] 1apaa4 dwy
002 Y1 Bunywo mojje |jim s103dadsul
awos uayy dej 19paa4 ay3 Jo,0L UIyHM
s1 )l pue Jyeaig dwy 00Z Ul e sey
|[oued Jayeaig uiely aya §| ‘dej 19pas4
9y} pue J3a13\ AN]1IN 3yl usamlaq
Speoj ou 3q ued 3JdYy] ‘49)Udd

peoj e jou - 19} eaiq duoje-puels

e 93¢ 1snw Jdyealg de] 1apaa4

9y} pue Jayealg 931A49S UlRN YL

ZL°S0Z €20¢
(z81)(9) TL'S0L :0z0T
:9p0) DINOI 19434

*K|322.1400 pajjeIsul
9q 3snw sde] 19pa34 4aAIMOH

‘Bunim spwoy

anoA Bundajoud Ajny ajiym Anjiqeded
buibieyd K1an1eq ||n§ pue ‘paspideq
ejos ||nj ‘dmydeq swoy ajoym
Buiasiyde sjiym @iy ALITILN FHL

OL H3LH3IANI HNOA 3IL OL AVM 1S34VS
ANV 1v3adl JHL 34V SdV1 43a33d

995)
sbuing

Hamoc] dmpeq Jspieau) ‘umoys se buisnj uonnquisip aiinbai sypes g ueyy
9Z1|13N 03 YOUMS MOIY} .
|oued 19)ea.g uley Snu 195N N PasPE 9JO|\ "191J9AUI BY) Ul 49X e3Iq A1911Eq BY] UO JUSpUAdap UBY) SI s9|qed A1911eq
. } N on pay m 3Y3 10§ UOIIDBI0Id JUBLINDIBAQ “PIAINWO 3] Ued uMoys buisny pue sieq
10U 3ie SpeoT cﬁov $90 snq uonNquIsIp 3yl uay} ‘s481N6 10 INPUOD Ul paulejuod |ny a4e Jeyy ssjqed
of 1O af (o M_‘_u Usym ‘mojje s :_twmw_ K1911eq 110Ys pue sydel A1911e(q DRI IBAISS ¢ 10 | Buisn §| *sau11eq € 01 dn
ol |DO gl |e w_m__wu%xmu.w_wwm%_ﬁwmmmwﬁﬂm UO | papaau si buisny Jo sieq snq |eusaixa ou uays A1a33eq Junowjjep ay3 buisn §|
° o g ° ANnN yum speoj ay3 FiILy
ol [O ol (s 1amod A1an3eg pue sejos = L= e UMw%%mnuw.%man
° 0 i 0 g ‘a]qejieAe si puo uaym 3eis IIM-Z |- a o o uwtw>c_\<_
T annoe ns aseyeq-es| | ! " L pgzzaouy
9 E Z AN pue puo pue ._Ou.m._wcwmu \ o m,m_w_.w._.._.<m" = “i PRleY Y 00S <
Ad wouy buibieyd A1an1eg HO ' - 1eg sng £1911eg
“JO si [ueq Jayeaig uley ¢C1 NT1 9| a o S ‘| aamsod pasn4
P P """ dn'paydeqase fpuersur| ]| | | " T 5] = &
21 11 aJe speoj ‘s|iej pLUD Usym ' [ =
‘mojje sbumas y1 A1n o} Joyeaig ' O™\
— | >peqpjos st somod ssadx3 101R49U3 ' @
“popaau se niy-ssed |10 3 2 " -
$9]0d uowwo) Aumn yum speoj ayy '
310d-7 L~ 1amod fi1a11eg pue iejos [
sdwy 00z uo ;\ ‘a|qe|ieAe s| pUD UBYMm m
UYo1ims #0 *31di3jnw J1 19149AU] J2d
J9jsuer] (uQ i Y 0ST < 10 UlN p1el Y 005 <
enue ! ¥}o0|g uoinquisiqg 19mod
| W 129uu03siqg : 10 Jeg sng K1911eg annebap
[ pasn4 ¢ (pawioddns 1)
dwy 002 _ SALSNLE ¢ )3puod £
Joyeal ' puodsaiisiy g Aljin
vn_* g de] Jopasg 3|0d-T ; wuwmmmv._ Aq ssadde 1oy dURUD
el 9 wasAs Loeoee- 5 A 9314195 100PINO Je3U
19po94 | I dA1dERIA B u —— 218307
duw e e ool dodepds | [ [oHeS—7
VY 00¢ Ad \ |@96g00k]96gopoel o HEo /
v 11ve
< *199UU03sIqg SS3 SarelHUl B it | : .__.D o) \
A 539 % osje sy ‘sauaneg Hd 2 20 [
judjeainb3 Jo T 5 #93 payoddns Jo4 = Sk 1ive "4
QUNSTZZZNOD —» o5 O . ssspuodsanisay g AunAq | O[O OO wey et S o
@ a41enbg Joyealg : SS3JDE 10} DDURIIUD DIAISS a 1 111 Lyvls i | s (e
dINIDS " loopino Jeau wuwo._ aio 00C | NI N3D (s z#liol | 2
: " LddW Ad =51 8
a3y >_:O pue C_m_>_ : o1y \---- oo ﬁ._ %.O.._ --- {1 (Z'7'9 uoIdas ds) ( ) +o1—1{ S A
213y puno.n o} N [y RO 0 sleuiwia) sy VsOl#|_ oL I @
eilnaN puog QE< 00¢ , asd o *
I NP e T . [1]] 1404 1>
al 11
H3ILHIANI Ai8L
1910 o o (V ST 5 sbuiis pauiquiod)
1SN L# 1ddN 03 sbulis 1oy
HMM w
Ayjan uoleinbyuod sjeuldly
O o0

dej] 1apoaa4 e Suisn dnydeg swoH ajoym



i e ettt oot il R 1

*si19149Au| pajdno)
-DV YO 103e13UaD Jdadde
ued 3iod N3ID s, 49349AU] BYL

|aued 1suiquo) pajdno)

‘umoys se Buisny uonnqisip

aainbai sydes Z ueyy aJop J31I3AUI 3Y) Ul I e.q K1311eq By} Uo Juspuadap

uay} si sa|qed A1911eq dY3 10§ UOI1I3104d JUSLINDIBAQ "PAIHWO 3 URD UMOYS
Buisny pue sieq snq uonNLISIP Y3 UsY) ‘s191In6 10 JINPUOD Uj pauleluod K|nj aJe

pajdno) oy ;
-DV 4O usp pajedipaQ i 1ey) sajqed A1911eq 10oYs pue sydes £111eq Yokl 19AI3s Z o | buisn j| ‘salidneq €

E (s)49149AU] Jejos
PEEmE

uuw::em_n_nmn_ TTT1
jaueg 03 dn papaau s buisny 10 sieq snq [eUIIXd OU UdY} 1333 JUNOW e 2Y3 Buisn y|
4v10S 1>9uu0d :
d31dn0> | parepsa H -s1a S ; S31yaLive DAA8S @ V 00T - 535Ny L sse|D
Y S19}49AU| Ad : ] —— O I *19)I9AU|/Y 0ST < 10 Ul
pajdno) Hy| | +elos o N V EeD e EL D TE ST paley v 00S < Jeg sng
| . 5o H P o | Lo [T A19118g 9ANISOd pasng
IWW dois/niers s - - I.O o ﬁo O_._ m.m VoS Al |
3 | iy
cueens|  10]E13UID = d " el
Eoowv foueg iouiquio) m ]
i |ouked Joyealg ule peo) indinQ ;
_ d 14e5.d UIew 13)4aAu| pajedipaqg ' D00€ ® parey dwy 00S<
P ' )ojg uonnquisi 19Mod 1o
Lo i Jegsng Kianieg annebHo| | e
o ) ™ | _
o N i e
T ©dedoop) L o FEo
: oo LN
N | | d . N Fg0
s if P £0
L olollololielel 1 S
: | P R
: i a1 a1 P s
U youms Jagsuel) m aids 00C | N35 m . @
1 10JRI3UID) 3SNOH ' Y e
1 3oy Jeuondo . avol oo m
(V00) |Sued Jauiquiod Lo 2
So104 191053 andu| puo pajesipaq L
sdwy 002 [y 1 CHHILHIAANI
YouUMS P
Jagjsues] 30 S0 m ' ' siopuodsai isiy Annn
lenueyy |UO S _m Y Aq ssadde 10j SdURIIUD
[ stoaz | popied 8] . | N 215 loopino
03 speo — ! '
ia)esig feuonIppe 00C | 1 [ = L :
Qm._. n_m._.\_w_uwwn_ ppe jou oq m_ 1 N [5) "@@ mO 7
19paay 9 ol [o] |z ©390400pP] [¢40g06jeoel: §yoq Q Z0 7
dwiy 00z |m r~ “ a s "PauUesIQ 53 sarenul TETIVEVE | 20 1
= os|e gsy ‘sauaneg €0
worshs _mn_Ar_:U m_I, 53 payioddns 104 .ﬁw.m 11V \
= A\\\% D e e 2 - 7 ,
mmw%hw%_w 5 sispuodsau 3s1y 3 Ann Aq. (VSL) €#|0 g L J-[<H wemm_%_uwm
! ot SSDDE 10) SDUBIIUD DIAISS | e o Ad 995
19)eaig <— J100pINO JedU 33e10T | (vsL) T#|.o g H 3 T—H
\\ 9JIAIDS sdwy 00z ¥ 1ddW Ad 8
. I = . -
iRy Ajuopue | gy 13uUu0sig 1018131U] N o (v 52) L#| "0 2 A L# LddW
n b L -- *Z’9 UOI1D3S 995 -
a2 punoio ot |10, S10d-2 AL ol B gz uousesass) STHA T P ordibian,,
wialsAs sbun}s uoneinbyuod
al_m YILSYIN - L# HILYIANI | Jejos pajdnod-)d  AdJejos dieusiy
9AIDRIBU|
] ]
SEYEYN] Ad
A\ S
0 0O

VA O._VN\ON._” - del J9po99a4 lim st_umm 9SNOH I|OY/\ - SI9MISAU| ADI8T X ¢



EGy ELECTRONICS

v "0JUI 80IA3(]

josey aseyd 10818 oIy

pasueApY

108 Alsneq aieys abieyosig
Aleyeq |a|jeied

abieyn

aseyd 8seyd ~

188 ~ ajeulpioqng 9|0y

wayshs |a|jeied

shuas z 1auaAul

m (yv)Aoededs peaq a
v 188 ~
S ZH ed1s ZH
S ZH €4H S ZH
S A EN1S A
S A EAH § A

(s)awn JoauucoaYy

09 baiqpluo ~

~ tpsiazarzvsiIn UONEINGBI plUD

v "0JUl B2INS(]

BngaQ

1os8y aseyd 108jeq ony

pasueApy

105 Risneq aieys ableyosig

Alayeq |a||eied
abieyn
~frewud aseyd | 2|0y

aseyd N

EIIES aseyd

wajsAs |9)jeied

sBuniasg | 1auaAu]

puelq WnyI

adAy Aleyeg

¢d18 ZH =N
¢dH S ZH L4H
¢\ 8 A LA
¢AH S A VAH

paoueApy

abieyasig

abieyn

ADZVOVE adfy puo

AaMaAuUl Yyaea 1o} sbumyas adAl pus

Hueq
A13118Qq LOWIWOD WOJ) bumnd ua11aaul Auana uo
Alayneq aleys a1geus, 0} a.ns axyely — jaueroduw|

36



*19149AU] J2d saieneq € 03 dn Junowi|jep) 4oy papaau buisny/buissng oN

516 P RIRAG pajdnoY T T T TTTTTTTTTTTTTmmsmmmmmmmnnmnnn T E AT AF T ] DGA8S @V 00Z-sasnd Lsse)
(s)49143AU] JejOS ! -DV YO Jojessusn jdadde ! S3I¥3LIVE =t paley Y 05/ < (UoIDIA *63)
05 H pajdnoy Jy  |!:ue>310d N3D sse31Aul 3L [ R —__| .1egsng 1an1eg aAnIsod pasnyg
~ I [aueq Jauiquiod pajdno) C ED HERD T —
»auuodsId DA ITTTII I VYO U3D paiedIpag ! | b
Joued : () , o~
4v10S Jauiquio) [f3rsuuod [ : o] , -1
aaignod | e = Beg| || "
DV |Siahos ol | elos [ o o= 1 ! (VOSZ 2) 9ad 10 Jeg sng K1oneg BaN
, N ° E B __ — e - L
Coig ° 1l H i N I 9___! swiod 20
= dowspreisamzl- yq |l 50§, E p ©90400p| [40dOO8]: 1377vuva | © HZO | |
=1 1ojes9UdD B \7 i i ] M
(¥00Z) [pued JouIquio) 1] Wolol el n 5
aued Jayeaig uiepyy (peo7) ndino m m QIS P ' &
J9M3AU| paredIpaQg il ano E N3O ; " m
E avol ¥ 3
S Lo i 2
Lo : | 1 E#YILYIANI LN
5 N " b siapuodsay 1sii4 3 AunN
ol o 1404 £q ssadde 1oy dURU]
° o TATIvEvd 3IAI3G JOOPINO
M._ : = m 5 " leau 23307
[ . ....... i N 9 i e
U YPUMS Jjsuel] *@_@ﬂ 00p) | @@@o@@: @@ o MH20
110}el2udn 9SNOH [l 1
1 sjoyMm [euondo i 3t ] ! ! ~ 20
.............. (V00) [9ued Jauiquio) H R €0
9|04 433UaD induj puo pajedipaq = o 11vd —
= E =
(8)21°50£2P0D | sdwiy 002 [y O10|1O]O e etiol 2
JIN0Z0T3s | yoymg o2 a1 a1 11 v «|-oHH o
sopsuer |[HO -t ao | 00T | N3O b 1ddWW g
lenueyy |UO souea | | g avol v PRRS 3
_ _I 9lod-¢ - ﬁwum_u_umn_ 7 OND| N o HW m
03 speo| ) 1!
Ijealg b
dey depsopoog| eesaree |7 [ 00C | foi— [ Z# 43LHIANI N
1apaayg 4 ol o] |s _ oo aww“mmwww_m:mmom m__a_s
1 I o o oy @duenug
dwy 00z — - | al L ;t | T 321AI3S 100pPINO
Y 1 R Jeau 93ed0]
washs = I\ = N ! tle)
apondal3 e I e ' [edodoop | bos): (L] | o HES [
Buipunoin — 5 ‘}oauu0dsig SS3 seleniul ¢ | ! s140d n o \
Cijealg sdwy 00z e s el | | I v | Y8 S /
\\ 53 pauoddns uo4 ! 1iva
219y Ajuo pue DIMISS 323uu0dsia ' &2 =7 .
212y punoio o [ | UtEW pasng | siepuodsanisiyg funniq | [OJOJO]O S8 s | (ys1) er 23 = deibep
[elInap puog dwy 00z SS3DDk J10) 3dURIIUD DIAISS | a1 =S5 N3ID : [a) A aw.mn
5 3jod-T <— Joopinouesusjedor || QD | 00T | 410 (vsL)c# g =P
wa)sAs .@ L1ddN Ad g
0 L anmpedW] | o\ e s 3 )
19 d Jojeniu| - (VST) L# F
19N H (z°'z'9 995) ® L# 1ddIN
HMM JAY:| 1 sjeunuial sy S - o1sbumms oy
Aunn asd . — sbulS uoneinbyuod
0 O areuwsa|y

JVA 0v2/02T - del Japaa4 yum dnyjoeg asnoH 3|OY /W - SI91I9AU| ADIST X €

HILSVIN - L# I LHIANI

Jejos pa|dno)-)g  Adiejos




EGy ELECTRONICS

v "0JUl 821A8Q

Bngaq

jesay aseyd joejeq oiny

paoueApy

188 Aiaypeqaieys ab1eyosIg

fleneq |a|jeied

abieyn

188 |~ aseydn aseyd ~  a)eulpiogng ajoy

wajsAs |a)jeied

€# 19LI9AU]

v "0JUl 82IA8(]

BngaQ

1859y aseyd 1oeleQ oy

paoueApy

195 Aiepeqaieys abieyosiq

Aleneq |a)jeied

abieyn

JETS ~ aseyd N aseyd ~fiewnd aseyd | a0y

wajshs |a)jeied

L# JaMaAU]

N
Jesay aseyd 10919 oy

paosueApy

188 Aisyeq aieysg abIeyosiq
Alapeq |a|jeied

ab.ieyn

188 ~ aseyd n aseyd A ajeulpioqng 2|0y
wajshs |ajeied

Z# J9LIDAU]

(yy)Ayoedeo pes ] ~ puelq wniyy

188 ~ adAy Aieneg

ZH €415 ZH ¢d1S ZH =N
PaduUBApY

ZH €dH S ZH ¢dH S ZH L4H
A EN1S A NS A PNl | abieyosig

A EAH S A ¢AH S A LAH

abieyn

(S)ewn 108uu028y A rrsiamiirziIn UONENBRJ PO

09  baiqpLo A NOZLOVE adfy puo

1apaAul Yyosea aoj sbunyas adA) pus

sBuijjas 1apaAul]

>jueq

A1a13eq UOWWOD Woly bumnd 4a3daAul Alana uo
A1aneq aleys a1qeul, 03 alns ayely — jjueiodw

38



*19149AU] J2d sadNneq € 03 dn Junow|jep) 404 papaau Buisny/buissng oN

T e e———— == e e e e e e e e e e e, ., e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ... ... -——-—---
. *$15119AU[ p3[dnod C T HE LT LT H DAA8S @ Y 00T - sesnd 1 sse|d
" E (s)49MdAU| JejOS |,!  -DV YO J03eI3URD Jdadde ! Mm_mmhh_/_u.m —— P91eY YV 0SL < (UCIDIA *69)
' Nt pajdnos oy | iue>1od N3D s s12Au1 3y ) SR —__ 7| 1eg sng A1a13eg 3A1ISO4 pPashy
"_.B|¥ ' |oueq Jauiquio) pajdnod VERD LT LD —
1 19uu0dsiada  MITTII 17 "DV 4O U3D pajedipag . | el
" |oued | | _" .mml m -
,  dv10S Jauiquio) [J32suuod [ : Raio] h — e
a0 | pnleed e B || g "
L Y |paidnos || seios [T _ _ o _m ! (V0SZ <) 8ad 10 Jeg sng K1aneg baN
1 o -1 I N e —  — e S R I B O DR 3
HE o A H| N 9 ! ke
: 8 J H @_@@ 60p] G040 00]: armwa | © HES L
— : N
_ ekt S| &
(V002) [oUed 1oUiquion o|lo et IvE =
aued iy eaug ulep g0 sncino m m OO alis o etiol {2
@ ][ B J3)1AU] pa1EIIPaQ ao E N3O I |51 e
@ [ o I 1ddW ~51 | m
z| [0 {0 P -] avo1l v A SRS
o| speo = '| twod 1> b -o—H2
ol M {[T e g ' o —Ha
oo * S S : - —
9 E N < sl o €# H31H3ANI
° 5 002 N . " _ , siopuodsay 15414 8 AMnn
[0 [o] o Bt B b ' o £q ssa2de 10} 3dURIUT
> ol[ol[a] |s ; o 9IA13S 100PINO
S lral 1 lE iy M._ * K " Jeau 2)ex07
...... E-SCHNS R R R A A i m N _ 9 o t1e]
! YouMmS Jaysuel] . 03006 | @@@o@@f@@ o MH20
1103eI3U3D SNOH ' ' Y . LN
1 9JoyMm [euondo ' '1E T y nooeees N Hg o
............................ (V00Z) [Sued 1auiquio) : y o €0
59104 491U induj puo pajedipaq H slioliatalEz . 11vd —
sdw ol " : oo o9
;uu_\%% ¢ |uo [o0] e €1 ¢ I 2|79 o
. [n] ' Nl 1 =
sopsuesy |[HO 80 | auo 00z | N3O i Enﬁ_ A |
lenuepy |UO sjoued S .m$ - -_m_ avol " " ! L |+O] 3
_I 9]od-€ - pajesipag 7 halvl . . 9 A
o1 speol | g E N P |wod1d b o=
iyeaig e__m.tm_o.m.mvm presouca | Lo [3] — L1 T#YILYAANI R
el ol[ol[a] |s - oo siopuodsay 1514 3 AN
19pa34 ° ? iy e o o 1 e £q ssade Joy SduRUT
dwy 00t ._I " Rt 921AI3S J00pPINO
— T _ } \ \ 5 Jeau a3ed01
walshs = N 95 ., @ .
m%ecm_mn_“H [/ ©8969366p] [¢46dojo el _ﬂ__m_ o Hz0 A
wpunotd | *}29UU03s1g SSJ SSeRIUl ] N ] | _swod | 40| P /
¥ 1veaig os|e sy saueneg 1 ATvdvd 3 L
219y Ajuo pue| 3dIAIBS sdwy 002 D3 pauoddns 104 ) 11vd \
3J3y punoip 0} urep 303uUu0dsiq s1a £ ONONONO|AL g — *€ UOIIAS
e1INON bUO : ! puodsau 3siy i Aynn Aq $¥$ Luvis L)€ S - '€ uol
IERNSN PUCE | dwiy 00z 3]0d-€ $S3208 10} 9DURIJUSD BDIAIDS a o a1 1T (6888 N3O (vsL e#) a {3 :\_ﬂwm_mu
et P S A Lsvnl g )
N aAIdeIRU| -HE avo1 g -
: 140d 1D R
JVA80Z/0CL A ki O (TT9999) (Vs2) L# m L# 1ddW
asy Osjeuiwss) asy PQQL 03 sBulis 1oy
oseyd € sbums uoneinbyuod

1219 AMnn

HILSVIN - L# Y3 LHIANI

Jejos pajdno)-)g  Adiejos

alewsd|y

JDVA 802/02Z1- @seyd g€ - dej 1apaaq yum dnyoeg adIAI3S 3|OYM - SIDMBAU| AdYST X €



EGy ELECTRONICS

" M\ 9seyd, pue anelg

“ ”

01 12112AUI 3ARS 13S pue * n aseyd

SJ3142AUI 4Y10g Uo 3)gqeud Alalieq aleys, 135 :g dais
pue aisey aseyd g, 01 1314aAUI 1S0Y 3y} 135 1y dais
SJ131J3anul

“ ” “

0M3 410Q 03 suojieinbyuod awes ay3 alnsua ‘uonindo uonenbad piib 3331102 pue AQZL/AB0Z, 01 2dA1 piin 135 :g dais
(abed 2iseg ein Agpueis 135) Agpuels 01 S13148AUI 18S PUB S13113AUI U0 1aM0d iz dals

‘1201402 ale mco_“—m\_jm_ut\_Ou

dI0 3y3 3.ns asew pue A)3021100 palim Uaaqg aAeY S3)ged swiwod jajeled pue sajged Jamod alns ayeyp 3| dais

jasay

188

g~ aseydm aseyd ~

:sbuipyas 19y1esed aunbyuod 03 mojaq sdajs ayj moy) o4 aseald

., "ojul 891A8Q _

"0jul 89lABQ

bngeq

bngaqg

aseyd josjeqg oiny jesay aseyd 10918Q oIny

pasueApy paoueApy

Araneq aieys f 198 fianeq aleyg
| ebieyasig

abieyosiqg

ISENCLRENICE fiayeq |ojeied
abieyp

abieyn

23eUIpIOgNg 20y 108 |~ aseyd A aseyd ~  ejeuipiogng ajoy

walsAs |ajjeied b Jlseg

wajsAs |a|jeieg

c# JalIaAU| Zit 19119AU|

(yy)Anoedeo pea] puesq wniyy MR _

adA) liepe
| Bngeg Bz 128 HheERe Bngeq

Josay aseyd 10919Q oIy 74 e418 ZH 7418 ZH 141
S ZH €4H S ZH ¢dH § ZH L4H
] Aleyjeq aue (i : i
185 Heq aieys | eBieyasig 5 ENTS A A1 S INT ﬁ abieyasig a
Asyeq |ojjeled S EAH S A ¢AH S A IAH
| ebieyn ebleyo
188 A aseudn  aseud ~fiewud aseydg | 90y (S)awin108uu08y  a resiazarererian UONEINGBI pUD

Esim_m_@muﬁ 2I5ed _ 189S |~ 09 baiqpun A NOZTHABOZ adfy pug A e _

L# JolJaAu|

:19149AU| Yyoea 104 sbuias adA) puuo

40



buiidno) Dy 10j pasn si310d NID usym (M)S 03 dn) uondo buibiey) A1sneg

‘umoys se buisny uonnquisip
a1inbai s)deJ 7 uey) 10| "191BAUI 3Y) Ul Jd)ea.q A19)3e] 3Y) 10]eIaUdD
uo Juapuadap uay; si sa|qed £1313eq Y} 10} UOIIID101d JUBIINDIBAQ
dV10S d31dN0D-DV ‘panIWo 3 ued umoys Buisny pue sieq sng UCIINGLISIP 3Y3 USY} Areyxny
‘POPUBIWIOdBI S| IRMBAY @ T T T T T T T T oo | VRIS IM-C[ -7 559336 1o 3INPUOD Ul pauleuod A||ny a1e ey sajqed A1a3req 310ys T
A1y} J0/pue puodas e SMYSL | X sdwy 06-0Z - DVA 0¥T | pue sypes L1a33eq yoel 19A13s Z 4o | Buisn | ‘saaneq € 03 dn papasu
19n0 Indui Ad 104 °(OaA _ . ST ENED) " s1 buisny Jo sieq snq [euJalxa ou uayl A113eq Junowijjepn 3y buisn §| SESNEYN
9'LS ® sdwy 0£Z) SMY ZL 03 | ” ! " ; ] —  DAA8S @V 00Z- LSse)d abueyd
paywy| st buibieyd L1snyeq 1 ' NDZ1L1 IR e B | I3MBAUI/Y 0ST < 10 UIN O3
19AsmoH *(3@)InduiAd | : i P ESTMALIYE [ ] pesvoos=ies s
J0 WI8L 0L dN ITANVH NYD ! " weaug 1 T B :
STINNVHD LddW d31dN0D | _ 3uu0dsia Ad _ _ J01e18U8D " _  —I—
dasyl ‘mndino yy o sdwy ' :
0610 (OV) SMI 9°'LZ OL " " m
dn3aNYDHY105sa3ldnod ' | _ " ]
OV 3yL dwndwes | . JO9UUODSI( [ammmmmmm s = uf= s .
3yl le yy10S a31dnod-dV ! \/\ _ )"/ - _IO- aln = m
dNV @31dno>-2a !
HL10g 1dadde ued 1a319Aul " " wa1ss Ad \> :
SYl‘9poWw pUD-440Yl | _ _ _ _ _ _ _ _ ______ X e L .
‘sdwy 06 03 dn si9319Au| pajdnod : (sbuney Jeg sod 23s) y20|g
£ DV YO J03eiauan) 3daxde (pa1oddns ) . uonnqinsig 1amod 1o Jeg
sponsey  |2UBd JddEDdIg UlR|\ ued Jod N3O s,4a343AU] YL P sousneg ) sng Aianeg annebaN
Buipunoss 03 doo : uswiedaq o414 10y
= l pue sapuabiawa
|_| ! m__ m 0 pasn4-uon peso ul ssadde £sea 10}
sou| [3| [TSPEOTT] |3 310d-Z | 5100pin0 23301
fuol [3| gesnoHT] |° 323uUuo0dsiq — |
pue o o i - O
Uwu‘_uwn o O __ O B VY 0L ; o |MO \
puog ) Ewpm>m Nd 11vg " N \
N _ N HeO
oL N " 8 S—]
siopuodsay 11ve &
15414 3 AMn Aq ssedde
a O O 10} d>ueIug IDIAISS (VSL) €# Hm 2T H
— 100pPIN0 Jedu 21307 5 M (e
T *199Uu0dsIqg (VSL)T#|. o & th w%&
553 sereniul 1ddWAd [-o1— G SIS
, os|e gsy salianeg wso) e " 3 [ LS A
\ D3 payioddns o4 Hm 2 Jejos
‘sdwy g 03 Juerdwo 3pod si Jaxyeaiq v 09 v Indino o ol R e Y
431I3AUL Y 06 [N BY3 SMOj|e Jealq y 0L ¥ "winwiuiw | YIUMS )
se dwy 09 YyMm Jojesauab se sbesadwe swes oq \ﬁmﬁ:m Y3LYIANI AdASL =
ued Jayealg uie pue !
L# 1ddIN 03 sbuiis 1oy

uoneinbyuod ajeusdyy
d4v10S d31dnod-2a

angs-110



*1e]0S JO (D) SMM8L Ueyl 10w Bulpadu SWSAS 10) PIPUIWIWIOII dJe SDLIDYIR( JO SIYMH 0E< PUB SI9LIDAU| T ‘Uol1ddUU0IRUI AN Jo Juiod ay) se de)

pis A|ddns 10 de) 19paay e JYIID paaU ||Im SI3SN ‘paady yded JO JUnow e siy) 104 "pib Y3 03 ydeq Juas aq pjnod Jamod Dy Jo MY9' € 03 dn ‘alojaiayl piib L1nn
a1 buipaayspdeq 1oy ajqejiere MY8L 32yl JO (DY Y 0S) MAZL YuM ‘(D@)Indul Ad Jo M18L OLdN FTANVH NYD STINNYHD LddW d31dNOD DA 8yL ‘Indino Dy
40 sdwy 06 10 (DV) SMY 9°LZ OLdN 39 NVD HV10S A31dNOD DV 3YL "dwil dwes 3y 1e Yy¥10S A31dN0D DV ANV A31dN0D DA H1O9 1dadde ued Ja1aAul 9y

buijdno) Dy 10y pasn

si 1od N3O uaym

(MXS 01 dn) uondp buibiey) Ki1arieg

: 4v10S G31dNOD DV MaN !
: 10 311-puo bunsixy ' ‘sausneq meM“ __Mﬂ_wwwmh_ummwﬁ eusp [
(dnydeg awoH ajoym : P et A abiey> lojeisausn
I juasaad uOZV o 0 0 ° ' \/\ : 19118q JUNOW| A\ 9Y1 Buisn §| . Kseqixny
[auedqgng speoq jean) | (2 m m ol | " I = ALY (RO ey T |_
2l ol o | — : [£S31¥3aLive 7]
219y Ajuo pue 1 - 111 0 " 309uUU03sIg dd " P 7] "_ _ fu . DAA8S @
e " | " I YO,
|exnap puog D N : : kupmm <_\cemV Mmmm‘_mm mzws_
_wH:mn_ Joyealg ulen E . 329uu0dsIq | - [ Ki1911eg 9ANISO4 pasng
T S3° O O : T | v washs |
m L0 s al T1 : @ @ @ @ Ad (Bunsix3y)| ;
o| [O ol |o EERCITOITLITTEITILLIEY COTYTRPT O E EEL _
°| O ol |2 J9MaAu| Jad parey v 05Z< )¥20|9
o\ 7| [O o] 2N uonnquisiq 19mod 4o Jeg
I E sng A1a13eg annebapn
_rMu:\._ 9lod-¢ (padioddns 31) - g 5puodsal 3siy g AN
129uuodsiqg Ssalaneq Aq ssadde 10} ddUBUD
(4 L1 : 0} QOOn_ Q u.
pasn4 posop 3JIAI3S J00OpPINO
= wia)sAs N Jeau 9jed07
dAI1}DRIDU| — | o _ .0 /
(swesbelp burm 29s) Ad ododoop dodobes _m_ o L ]
uondauuodIU| AN Live s \
e opis idns weamn | [ = HecH—
sispuodsay 1s1i4 3 AMjIN ==
cwv_ ealg pojpideg 9JIAJSS J00pPINQ Je3| 31ed07 -0
"}22uu0ds1Q $S3 sajeniul 1 11 a1 (VsL) e# +m m - 3 (s
os|e gsy saualeg anyo avo1l SL)T#|: 9 995)
93 payoddns 104 ._.nA_M_\,_V\Mn_ HM m = Qu_ sbuing
Ry ] eod o +o— 8 H 0-CH Ad
(VST L#|_ 2 lejos
yoUMS FoHL® -
UMORIS |-z B el e '€ 995
pidey L# LddW
431H3ANI AdX8L ——{ [P dreuwdyy

1919 Anjan

10

dVv10S d3iidnod dd

ONIT1dNO2J IV



EGy ELECTRONICS

8. END USER SETTINGS
8.1 APPLICATION SETTINGS

v Application Setting

Power Backup (?) Enable Disable
Grid Sell Back  Enable Disable Grid Sell Back Power (kW) Set

Fast Zero Export Enable Disable

e Power Backup: If Power Backup function is Enabled, the LOAD terminal will maintain
output when AC is interrupted. You can set “Power Backup” via web or “Off-Grid Output”
by LCD. (When enabling this mode, LOAD output will be uninterrupted)

o Grid Sell Back: In some cases, the customer cannot feed energy into grid. If the
customer does not want to feed energy to grid, you can disable the Grid Sell Back
function.

» Grid Sell Back Power (kW): If Grid Sell Back function is enabled, you can adjust the
power limitation to feed into the grid.

o Fast Zero Export: Normally the inverter will adjust output power every 5 seconds to
avoid export. If Fast Zero Export is enabled, the inverter will adjust output power
accordingly.

8.2 PARALLEL SETTINGS

Parallel System

Set System Type (7) v Set Share Battery = Enable Disable

Set Composed Phase (?) v v Set

o Set Slaves or Master: The EG4 18kPV supports paralleling of multiple inverters. You
would need to connect the LOAD terminals together for paralleling. In this scenario we
need to set one of the inverters to master and the others to Slave. If you install all
inverters in one phase, be sure to set one of the inverters to “1 Phase Master”. If you
want to compose a three-phase system, set one of the inverters to “3 Phase Master”.
Allinverters are set to Slaves by default, so when you get the inverters, you will need
to set one inverter to Master.

o Set Composed Phase: When you use =3 inverters to compose a three-phase system,
you must connect the AC terminals of the inverter to three-phase grids. (Used when
composing a three-phase system) If there is utility in the system, the inverter will
detect the phase it connects to automatically and record it. Next time it will output the
phase as it detected. If the user setting is different from the phase inverter detected, it
will output the phase detected. The output phase record will be cleared if customer
clears it. If there is no utility input, the inverter will use the user output phase setting to
compose three-phase output. If the customer sets the wrong phase, i.e., 2 U phase and
no W phase, the system will report error.

o Share Battery: For paralleled systems: if all inverters connect to same battery bank,
then Share Battery must be enabled. The master inverter will broadcast the battery
info to all other inverters.
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8.3 CHARGE SETTINGS

v Charge Setting

Batt Charge Control (?)  Volt | SOC Charge Current Limit(Ade) (?) Set

Chargelast () ~ Enable  Disable

Battery Backup Mode

AC Charge
AC Charge Enable (?)

Start AC Charge SOC(%)

Stop AC Charge SOC(%)

AC Charge Start Time 1

AC Charge End Time 1

Battery Backup Mode

Enable

PV Charge Priority (?) nable

PV Charge Priority Stop SOC(%) (?)

Battery Priority Start Time 1

Battery Priority End Time 1

nable

Disable

Disable

Set

AC Charge Based On (?)

Start AC Charge Volt(V)

Stop AC Charge Volt(V)

AC Charge Start Time 2

AC Charge End Time 2

PV Charge Power(kW)

PV Charge Priority Stop Volt(V)

Battery Priority Start Time 2

Battery Priority End Time 2

<Empty> v

Set

Set

AC Charge Power(kW) (7)

AC Charge Start Time 3

AC Charge End Time 3

Battery Priority Start Time 3

Battery Priority End Time 3

Set

Set

Batt Charge Control (Volt/SOC): Batt Charge Control will charge batteries according to
Voltage/S0C% depending on selection.

Charge Current Limit (Amps DC): Users can set the maximum battery charge current.
AC Charge

AC Charge Enable: Utility charge configuration. If users want to use grid power to
charge their battery, then they can enable ‘AC Charge’ and set up to three different time
periods when AC charging can happen. Set ‘AC charge power (kW) to limit utility
charging power.

AC Charge (Time/Volt/S0C): Set AC charging according to Time or Volt(V)/S0C(%).

AC Charge Power(kW): The max charging power from grid.

Start AC Charge SOC (%): Percentage at which system will start charging batteries
from Grid.

Stop AC Charge SOC (%): Percentage at which system will stop charging batteries from
Grid.

AC Charge Start Time 1-3: Start AC Charging according to time-frame.

AC Charge End Time 1-3: Stop AC Charging according to time-frame.

Battery Priority

Battery Priority

Battery Priority (?) Enable Disable

Battery Priority: Set to “enable” to prioritize solar power for charging batteries first. If
there is excess PV power it will help power loads. If there is excess PV power past
powering loads, the rest will feed into the grid.

Battery Backup Mode

For the EG4 18kPV in default mode; if PV power is sufficient to cover the demands of home loads, then
PV power will prioritize home loads first. If there is excessive PV power; the remainder will be used to
charge the battery. If there is still PV power after powering loads and battery charging; the remaining
PV power will be sold back to the grid. In some situations, the customer would want solar power to
charge battery first, and if there is more energy than needed; it will then power your loads. We would
want to enable PV Charge Priority (PV) function. PV Charge Priority power CMD is the max power
percent when charging battery in PV Charge Priority mode. If the time is in the period that the user set
and the battery SOC is less than the limit, the solar power will used to charge the battery first.

44



EGy ELECTRONICS

e PV Charge Priority: Enable this setting to prioritize Solar for charging batteries.
Note: For PV Charge Priority to function as intended, Off-Grid mode must be disabled.

e PV Charge Power (kW): The max charge power from PV.

e PV Charge Priority Stop SOC (%)/Volt (V): The inverter will stop charging the batteries
if the battery SOC or Voltage exceeds these limits.

o Battery Priority Start Time 1-3: Start time for PV Charge Priority setting.
o Battery Priority End Time 1-3: End time for PV Charge Priority setting.

8.4 GENERATOR CHARGE SETTINGS

~ Generator Charge

Generator

Generator Boost  Enable Disable Generator Cool-Down Set
Time(Min)
Batt Charge Current Set Gen Rated Power(kW) (?) Set
Limit(Adc) (7)
Charge Start Volt(V) Set Charge Start SOC(%) Set
Charge End Volt(V) Set Charge End SOC(%) Set

o Generator Boost: Enable or disable the generator boost feature. Enable to allow the
inverter to pull supplemental power from both PV and battery whenever the generator
power is not sufficient to handle all loads.

¢ Generator Cool-Down Time (Min): Set the cool-down time for the generator before re-
engaging the generator output to the inverter.

« Batt Charge Current Limitation (A): Battery charge current limitation from Generator.

« Gen Rated Power (kW): The battery charge power can be limited based on the
detected LOAD consumption and Generator input power limitations.

o Charge Starts Volt(V)/SOC (%): While using auto-start function of the generator, you
can limit the charge start voltage / SOC to start up the generator automatically.

o Charge End Volt(V)/SOC (%): While using auto-start function of the generator, you can
limit the charge end voltage / SOC to turn off the generator automatically.

~v Discharge Setting

Batt Discharge Control  Volt | SOC Discharge Current Limit(Adc) (?) Set
0On-Grid Cut-Off SOC(%) (?) Set Off-Grid Cut-Off SOC(%) (7) Set
On-Grid Cut-Off Volt(V) (2) Set OFff-Grid Cut-Off Volt(V) (2) Set

Forced Discharge

Forced Discharge Enable Enable Disable Forced Discharge Power(kW) Set

Stop Discharge SOC(%) Set Stop Discharge Volt(V) Set
Forced Discharge Start Time 1 Set Forced Discharge Start Time 2 Set Forced Discharge Start Time 3 Set
Forced Discharge End Time 1 Set Forced Discharge End Time 2 Set Forced Discharge End Time 3 Set

AC Couple
AC Couple Start Volt(V) Set AC Couple Start SOC(%) Set

AC Couple End Volt(V) set AC Couple End SOC(%) Set

8.5 DISCHARGE SETTINGS

o Batt Discharge Control: If the inverter communicates with the Lithium battery and is
capable of closed-loop communication, then you can select charge control according
to “SOC.” When using Lead-Acid batteries or Lithium batteries without communication,
you can always select charge control according to “VOLT”
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On-Grid Discharge Cut-Off SOC(%)/Volt(V) Off-Grid Discharge Cut-Off
S0C(%)/Volt(V): When the inverter connects to the grid and if the battery is
discharging to take the load, it will stop discharge when the SOC is lower than this
limit.

Forced Discharge

Forced Discharge Enable/Disable: If the customer wants to simply discharge the
battery; you can enable forced discharge function, and set both the discharge power
and time period.

Forced Discharge Power(kW): Forced discharge power limit.

Stop Discharge SOC(%)/Volt(V): If Battery SOC is lower than this limit, the inverter will
stop forced discharging function.

Forced Discharge Start Time 1-3: Start time for Forced Discharge.

Forced Discharge End Time 1-3: End time for Forced Discharge.

AC Couple

The inverter supports AC coupling connection with the existing grid-interactive solar system. The
existing solar system is connected to the inverter's GEN terminal. Please see section 5.8 for more

information.

AC Couple Start Volt(V)/SOC (%): AC Coupling will start at this set V//SOC.
AC Couple End Volt(V)/S0OC (%): AC Coupling will stop at this set V/SOC.

9. INSTALLER SETTINGS
9.1 COMMON SETTINGS

v Common Setting

Time ) Set MODBUS Adélr Set

PVinputMode = ONOPV v st Neutral Detect Enable | Enable | Disable

Battery Type

Lead-acid Copacity v Lithium Brand v Set Mode!

Time: Set the time/date of the inverter. The input format is 2019-02-14 14:44:00.
Format YYYY-MM-DD HH:MM:SS

MODBUS Addr: Configure COM address in the RS-485 communication system. If you
install more than one inverter in the field and use an RS-485 bus to communicate, you
need to set the inverters to different address. Addresses range from 0-150.

PV Input Mode: The connection type of solar modules.

Neutral Detect Enable/Disable: Detects if the customer has connected the Neutral
line to the AC Input terminal.
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|= I NOTE: When changing the “Model” settings, you need to set inverter to “Standby” first,
—J) andthen press “Set Battery” to change the model.

Model
¢ Measurement: Choose the correct measurement, Meter Type or CT Sample Ratio
according to the external measuring device you installed. The default measurement is
CT with sample ratio: 1000/1, and you can adjust the measurement if you have
installed a meter to the inverter.

e Battery Type: Choose the battery type and then select Lithium Brand (for closed-loop
communications), or battery capacity for Lead-Acid/Lithium batteries with no
communications. Please note after setting the battery type, all other settings will reset
to default.

o Lead-acid Capacity: Set your total capacity when using Lead-Acid batteries.
9.2 APPLICATION SETTINGS

v Application Setting

EPS Voltage Set(V) (?) 202 v Set PV Grid Off (?) Enable Disable
Power Backup (?)  Enable  Disable Seamless EPS switching  Enable  Disable
Grid Sell Back Enable Disable Grid Sell Back Power(kW) Set
Fast Zero Export | Enable  Disable Off-Grid Mode ()  Enable  Disable
PV Arc Enable Disable PV Arc Fault Clear Clear
Run Without Grid ~ Enable  Disable RSD  Enable  Disable
Normal / Standby ~ Normal | Standby Restart Inverter  Reset
Micro-Grid Enable Disable Max. AC Input Power(kW) Set

Parallel System

Set System Type (?) v oset Share Battery  Enable  Disable

Set Composed Phase (?) v v Set
» EPS Voltage Set(V): Set voltage of the inverter’s output.

e PV Grid Off: If the customer wants the system to have Off-Grid functionality without
installing any batteries, please enable PV Grid Off. Please note, in this situation the Off-
Grid energy is supplied by solar and is not stable. We suggest the customer install
battery/batteries to keep the EPS/UPS output voltage stable if they want to have Off-
Grid function. (Allow system to access the Off-Grid mode when only solar input is
available)

o Power Backup: If Power Backup function is Enabled, the LOAD terminal will maintain
output when AC s interrupted. You can set “Power Backup™ via web or “Off-Grid Output”
by LCD. (When enabling this mode, the inverter’s output will be uninterrupted).

o Seamless EPS Switching: \When power is interrupted, the inverter will turn to EPS
mode seamlessly unless there is a grid voltage fluctuation issue; in which case, we
suggest you set to “Disable” to avoid misjudgment.

o Grid Sell Back: In some cases, the customer cannot feed energy into grid. If the
customer does not want to feed energy to grid, you can disable the Grid Sell Back
function.

o Grid Sell Back Power(kW): If Grid Sell Back function is enabled, you can adjust the
power limitation to feed into the grid.
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e Fast Zero Export: Normally the inverter will adjust output power every 5 seconds to
avoid export. If Fast Zero Export is enabled, the inverter will adjust output power
accordingly.

e Max. AC Input Power(kW): The inverter can adjust the charge power based on the
detected inverter’s load consumption and max. AC Input power limitation.

e PV Arc: Only available for the US model. The inverter will detect when there is a PV
input Arc Fault and protect the inverter from an Arc Fault.

e PVArc Fault Clear: Clear the records of PV Arc fault.
e Run Without Grid: Enable for Off-Grid operations with no AC Input.

e Off-Grid Mode: Enable for nominal Off-Grid operations while utilizing AC Input as a
backup power source, allowing for absolute zero export.

e RSD: The rapid shut-down detection of the PV inputs.

e Normal/Standby: “Standby” is used to set the system into standby mode, stopping
feed in, charge and discharge. “Normal” is used to set the whole system to auto run
status.

¢ Restart Inverter: Resets the inverter.

Parallel System

Parallel System

Set System Type (7) v st share Battery  Enable | Disable

Set Composed Phase (7) v v | st

o Set System Type: The EC4 18kPV supports paralleling of multiple inverters. You would
need to connect the LOAD terminals together for paralleling. In this scenario we need
to set one of the inverters to Master and the others to Slave. If you install all inverters
as single-phase, be sure to set one of the inverters to “1 Phase Master™. If you want to
compose a three-phase system, set one of the inverters to “3 Phase Master” All
inverters are set to Slaves by default, so when you get the inverters, you will need to
set one inverter to Master when paralleling multiple inverters.

o Set Composed Phase: \WWhen you use = 3 inverters to compose a three-phase system,
you must connect the AC terminals of the inverter to a three-phase grid (Used when
composing a three-phase system). If the system is connected to the grid, the inverter
will detect the phase it connects to automatically, record it and output the phase as it
detected. If the user setting is different from the phase the inverter detected, it will
output the phase detected. The output phase record will be cleared if the customer
clears it. If the system is not connected to the grid, the inverter will use the user output
phase setting to compose the three-phase output. If the customer sets the wrong
phase, i.e., 2 U phase and no W phase, the system will report error.

o Share Battery: For paralleled systems: if all inverters connect to same battery bank,
you must enable Share Battery. The Master inverter will broadcast the battery
information to all other inverters.
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9.3 GRID CONNECT SETTINGS

Grid Type

Connect Time(s) set Reconnect Time(s)
Velt Connect Low(V) set Grid Volt Connect High(V)

Gidl Fre Conneet Low(Hz) set Griel Freq Conneet High(Hz)

£ 0% & 8 %

e Grid Regulation: Select the correct Grid safety regulation.

e Grid Frequency: If the Grid Frequency is nominal at 50Hz, then the inverter’s Frequency
will be adjusted to 50Hz automatically. If there is no grid power and it is read as 50Hz
but the devices are 60Hz; then you can set to 60Hz manually. This is based on the rated
frequency of the local grid regulation and devices.

o Grid Type: Select the correct Grid type to function, such as split phase: 240/120 or
208/120V.

Connection

o Connect Time: The wait time to connect to the grid if the solar input is ready and the
grid power is in range of the voltage and frequency settings below.

o Reconnect Time: The inverter will attempt to reconnect to the grid after abnormal
situations (i.e. voltage/frequency fluctuations) once this amount of time has elapsed.

» Grid Connect Condition Settings: If the voltage and frequency is in range of the below
settings, the inverter will connect to grid.

o Grid Volt Connect High (V)
o Grid Volt Connect Low (V)
o Grid Freq Connect High (Hz)
o Grid Freq Connect Low (Hz)
Power Command
o Active Power Percent (%): Max AC Output power percent of the inverter.

o OVF Load Derate Enable: If the frequency is higher than 50.2/60.2Hz, the output power
will be reduced according to a linear derating curve.

e Reactive Power Type
e PFCMD
« Reactive Power Percent (%)
Grid Protection
 Grid Volt Limit 1-3 Low (V): Minimum acceptable grid voltage for inverter(s).
e Grid Volt Limit 1-3 High (V): Maximum acceptable grid voltage for inverter(s).
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Grid Freq Limit 1-3 Low (Hz): Minimum acceptable grid frequency for inverter(s).
Grid Freq Limit 1-3 High (Hz): Maximum acceptable grid frequency for inverter(s).
Grid Volt Mov Avg High(V)

Power Soft Start Slope(%/min): The rate at which the inverter will reactivate Grid
Input after an outage.

Grid Soft Start: Enable or disable Grid Soft Start. If enabled, the inverter will output AC
power more slowly than under normal conditions.

9.4 CHARGE SETTINGS

~v Charge Setting

AC Charge

Batt Charge Control (7) Volt socC Charge Current Limit(Adc) (7) Set

Charge Last () Enable Disable

Battery Backup Mode Enable Disable

AC Charge Enable (?) Enable Disable AC Charge Based On (7} <Empty> v Set AC Charge Power(kW) (?) Set

Start AC Charge SOC(%) Set Start AC Charge Volt(V) Set

Stop AC Charge SOC(%) Set Stop AC Charge Volt(V) Set

AC Charge Start Time 1 Set AC Charge Start Time 2 Set AC Charge Start Time 3 Set

AC Charge End Time 1 : Set AC Charge End Time 2 : Set AC Charge End Time 3 : Set

Battery Backup Mode

PV Charge Priority (?) Enable Disable PV Charge Power(kW) Set

PV Charge Priority Stop SOC(%) (?) Set PV Charge Priority Stop Volt(V) Set

AC Charge

Battery Priority Start Time 1 : Set Battery Priority Start Time 2 : Set Battery Priority Start Time 3 : Set

Battery Priority End Time 1 : Set Battery Priority End Time 2 : Set Battery Priority End Time 3 : Set

Battery Charge Control: If the inverter communicates with the Lithium battery and is
capable of closed-loop communication, then you can select charge control according
to “SOC.” If communication is not available, you can always select charge control
according to “VOLT.”

Charge Current Limit (Adc): The Max. Charge current limitation of the entire system.

AC Charge Enable: If using AC (i.e., the Grid) to charge the battery; the customer must
(1) Enable “AC Charge Enable”, (2) set the max power to charge the battery from AC (AC
Charge Power (kW), (3) set the SOC and Voltage Limits (Start AC Charge
S0C(%)/Volt(V) and Stop AC Charge SOC (%)/Volt(V)) and (4) set the time period to use
the AC to charge the battery. There are 3 time periods that can be set. If the battery
SOC and Voltage is within the limits, the system will use AC from the Grid to charge the
battery during the time that is set.

AC Charge: Set AC charging according to Time or Volt(V)/S0C (%).
AC Charge Power (kW): The max charging power from grid.

Start AC Charge SOC(%)/Volt(V): Limit of SOC and Voltage at which system will start
charging batteries from AC.

Stop AC Charge SOC(%)/Volt(V): Limit of SOC and Voltage at which system will stop
charging batteries from Grid.

AC Charge Start Time 1-3: Start AC Charging according to these time settings.
AC Charge End Time 1-3: Stop AC Charging according to these time settings
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Battery Backup Mode

For the EG4 18kPV in default mode; if PV power is sufficient to cover the demands of home loads, then
PV power will prioritize home loads first. If there is excessive PV power; the remainder will be used to
charge the battery. If there is still PV power after powering loads and battery charging; the remaining
PV power will be sold back to the grid. In some situations, the customer would want solar power to
charge battery first, and if there is more energy than needed; it will then power your loads. We would
want to enable PV Charge Priority (PV) function. PV Charge Power power is the max power percent
when charging battery in PV Charge Priority mode. If the time is in the period that the user set and the
battery SOC is less than the limit, the solar power will used to charge the battery first.

e PV Charge Priority (PV): Enable this setting to prioritize Solar for charging batteries.
Note: For PV Charge Priority to function as intended, Off-Grid mode must be disabled.

e PV Charge Power (kW): The max charge power from PV.

e PV Charge Priority Stop SOC (%)/Volt (V): The inverter will stop charging the batteries
if the battery SOC or Voltage exceeds these limits.

o Battery Priority Start Time 1-3: Start time for PV Charge Priority setting.
o Battery Priority End Time 1-3: End time for PV Charge Priority setting.

9.5 GENERATOR CHARGE SETTINGS

v Generator Charge

Generator

Generator Boost Enable Disable Generator Cool-Down Set
Time(Min)
Batt Charge Current Set Gen Rated Power(kW) (?) Set
Limit(Adc) (7)
Charge Start Volt(V) Set Charge Start SOC(%) Set
Charge End Volt(V) Set Charge End SOC(%) Set

« Generator Boost: Enable or disable the generator boost feature. Enable to allow the
inverter to pull supplemental power from both PV and battery whenever the generator
power is not sufficient to handle all loads.

o Generator Cool-Down Time (Min): Set the cool-down time for the generator before re-
engaging the generator output to the inverter.

o Batt Charge Current Limitation (A): Battery charge current limitation from Generator.

o Gen Rated Power (kW): The battery charge power can be limited based on the
detected LOAD consumption and Generator input power limitations.

o Charge Starts Volt(V)/S0C (%): While using auto-start function of the generator, you
can limit the charge start voltage / SOC to start up the generator automatically.



EGy ELECTRONICS

9.6 DISCHARGE SETTINGS

capable of closed-loop communication, then you can select discharge control
according to “SOC.” When using Lead-Acid batteries or Lithium batteries without
communication, you can always select discharge control according to “VOLT”

Discharge Current Limit (Adc): The max. discharge current limit when grid power is on.

Start Discharge P_Import(W): Default value is 100 which means the battery will begin
to discharge power to take the load when the import power from grid is higher than
100W. (Adjust range [50-100]).

On-Grid Cut-Off SOC(%)/Volt(V): When the inverter connects to the grid and if the
battery is discharging to take the load, it will stop discharge when the SOC/Voltage is
lower than this limit.

Off-Grid Cut-Off SOC(%)/Volt(V): When the inverter is not connected to the grid and
the battery is discharging to take the load, the battery will stop discharging when the
SOC/Voltage is lower than this limit.

Forced Discharge

Forced Discharge Enable/Disable: If the customer wants to simply discharge the
battery; you can enable forced discharge function, and set both the discharge power
and time period.

Forced Discharge Power(kW): Forced discharge power limit.

Stop Discharge SOC(%)/Volt(V): If Battery SOC is lower than this limit, the inverter will
stop forced discharging function.

PVSellToGrid(Comp. w/ NEM3.0): Enable or disable PV sell back to grid feature.
Forced Discharge Start Time 1-3: Start time for Forced Discharge.

Forced Discharge End Time 1-3: End time for Forced Discharge.
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Peak Shaving

AC Couple

Smart Load
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Grid Peak-Shaving: Peak-Shaving is used to avoid peak demand charges from the grid.
Peak shaving can be accomplished by halting Grid Charging at specific times. For
example, during periods of peak demand (i.e., high grid rates), or when the batteries
are fully charged based on SOC/Voltage. See Section 12.1.4 for more information
regarding Peak-Shaving settings.

Grid Peak-Shaving Power(kW): Used to set the max. power that the inverter can draw
from the grid.

Start Peak-Shaving Volt/SOC 1(V): The point at which Peak-Shaving starts.
Start Peak-Shaving Volt/SOC 2(V): The point at which Peak-Shaving stops.

Peak-Shaving Start Time 1-2: The time of day at which charging by the grid will be
halted.

Peak-Shaving End Time 1-2: The time of day at which charging by the grid will resume.

AC Couple Enable/Disable: \WWhen there is an existing On-Grid PV inverter and you need
the 18kPV system to function in both On-Grid and Off-Grid mode, you would connect
the AC output of the existing On-Grid PV inverter to the GEN terminal of the 18kPV and
enable the AC Couple function.

AC Couple Start Volt(V)/S0OC (%): AC Coupling will start at this set Voltage/SOC.
AC Couple Stop Volt(V)/S0OC (%): AC Coupling will stop at this set Voltage/SOC.

Smart Load Enable/Disable: \When Smart load function is enabled, the GEN terminal
will be reused to Smart Load, and the inverter will offer power to this load based on the
setup values.

Start PV Power (kW): This is the min. PV power limit to function with smart load
output.

On Grid Always On: Once this function is enabled, smart load will always function
when grid power is on.

Smart Load Start SOC (%) / Volt (V): The high limit for battery to turn on smart load.
Smart Load Stop SOC (%) / Volt (V): The low limit for battery to turn off smart load.

Reset: Reset all settings to default.

All to Default = Reset
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10.MONITOR SYSTEM SETUP
10.1 WI-FI/4G DONGLE CONNECTION

AWi-Fi/4G dongle can be used to monitor the inverter and remotely view the
monitoring data on a computer or smart phone. You can attach this module by

plugging it in to the side of the inverter and securing it with the 4 Phillips head
screws. (See image below)

View data on smart phone:

A QR code with a link to our website with app installation steps can be found on the side of
the inverter.

Or visit our downloads page at www.eg4electronics.com for more information.
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10.2 THIRD-PARTY RS485 COMMUNICATION

Meters 485B and 485A can be used when a meter is not connected. These two pins
can be used to communicate with the inverter using the RS485 Modbus protocol.

INV485: This interface is shared with the Wi-Fi module. If the Wi-Fi module is not
in use, this interface can be used to communicate with the inverter.

Please contact your distributor to get the Modbus protocol for third-party app development.
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NOTE: The monitoring system may change due
to updates, so you may find the following Ul
descriptions vary from the current pages on the
site. If you have any questions, or to create

distributor or installer accounts, please contact

support@egéelectronics.com for assistance.

EGy ELECTRONICS

10.3 ONLINE MONITORING SYSTEM USER INTERFACE

After connecting the Wi-Fi dongle, create an account by
registering at https://monitor.eq4electronics.com/.

g e
oo Cue. -

L2y e i
Please enter usemame

-
- p

@, | Please enter password

L\

Register

= Warranty

10.3.1 USING THE WEB INTERFACE TO SET YOUR WI-FI PASSWORD.

Power on the inverter and connect your mobile phone or
laptop to the hotspot after the INV LED on the Wi-Fi module

1.

1205 ull T Ho

is solid on. The name of the hotspot is the same as the SN @ WI-F
on the Wi-Fi dongle shell. (See image on right) { —
BA 19520257 =
2. Enter10.10.10.7 in your browser window. The username and
password are both "admin” for this dialog box. After logging
in, select English on the right side. (See images below)
0 @ 10010,
— g 2l
Wifi Mode Select Function Enable
AP Mode Setting T 10, 10, 10, 1
Station Mode Setting Netmask 255. 255. 255. 0
Uart Setting
Network Setting STA State
Modusl Function Enable
Signin Channel [
Signal Strength =16% MORE SETTINGS DONE
http:#/10.10.10.1 requires a username and Ir 192. 168. 0. 146
password. Your connection to this siteis not Netmask 255. 255. 255. 0
Dyt Galsway 192, 168.0. 1
_Userngms
Command Mode State
Function Disable
Network 1 State
Function
Protocal
TGP Cilnt Sute ]
3. Go to the “Station Mode Setting” page. Click "Scan."
1205 oll T Ho
m @ 10.10.10.1findex_enht m m (D 10.10.10.1/index_en ht m
+ RN | English + B | English

Run State

Wifi Mode Select

Station Parameter Setting

Run State

Wifi Mode Select

Please seloct the wireless network you are currently using

Select  Name Rss

AP Mods Seting P o e
Station Mode Setiing ||= Ercrvpticn Mode
Uart Satting Password |4
Network Setting save
Mockds Maragarnark 1P Setting

Auto

e 192.168.0.145

Netmask 255.255.255,0

Gateway 162.188,0.1

AP WG08 STy

T

HI-WiFi 45%
3 HI-WiFi -64%
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4, Select the Wi-Fi network you want to connect to and the click “OK.” Input the Wi-Fi
password and click “Save.”

5. After saving your settings, the dongle will restart. After you set the password, three
lights will be solid on, which means the inverter is connected to the server. You can
now input your account login and password to begin monitoring your system.

10.3.2 DASHBOARD (MONITOR TAB)

Once your account is created, log in and you will be brought to the main page (Monitor tab) of
the monitoring interface.

o v e v S

z 0 kwh 24.5 kW 0 kWh 49.5 kw
ot )
i 95.8 kWh él} 984.1 ki ﬁ 0.6 kwt 1413.3
System Information
PV1 ow 0.3V i ﬁ
PV2 ow 0.1v :ﬁ 10417 w @® Normal ]
PV3 ow 0.1V LT
146 W 8954 w
)
. f -
=
248.8 Vac
SEEN 60.01 Hz
BMS Limit Charge: 5 A =
BMS Limit Discharge: 600 A
L@ standsy /n\ 998 w :
2023-04-11 11:29:09 SlareuIckcherge
o .
Name Description

Select which station to view, and then select which unit/dongle to view by
Select station first| choosing a serial number from the dropdown list. Note: Unchecking the box
will only display serial numbers linked to the account.

Shows power generated by the solar panels (for AC coupled inverters it
shows the power generated by the on-grid inverter). The PV CT clamp will
Solar Yielding have to be installed to be able to show the data correctly. When the picture
of the solar yielding is clicked, it will display how the solar energy has been
used that day. A second click will show the totals since commissioning.

Shows the charge and discharge energy from the battery/batteries. When

. Batter.y the battery picture is clicked, the display will switch between battery
D'SChaf!?'"g/ discharging and battery charging, showing totals for that day and since
Charging commissioning.
Feed.i Shows energy exported to grid for that day and since commissioning. When
eed-in

the picture is clicked, it shows energy imported from the grid for that day

Energy/Import | o4 cince commissioning.

Shows the total energy consumption of the property for that day and since

Consumption commissioning.

Clicking this will direct the inverter to charge batteries faster for one hour. It

Start Quick Charge| | | then default back to its original setting.




EGy ELECTRONICS

North America - Clicking this will allow you to change the country.

English - Clicking this will allow you to change the language of the page.
Cluster (Username) - Clicking this will open a list with User Center (used for editing

your profile), Modify password (used to change your password), and Logout

(to logout of this account)

Input&Output Power -+ SolarPY = Battery - Grid Consum, ption
< | 2023-04-11 >
5k
By .:“’~,,j,.,,,,_ 0L e G Other Revenue
-5k
Glalb Wlse
< CO: Reduction
10k -
& 0kG
)

[

[ Coal Saving

Energy Overview (2023-04) Month | Year | Total < | 2023-04 >

® Solar Production @ Battery @ Export to Grid Consumption

Energyikiwh)

Name Description

This chart shows the power curve for each day, including
solar power, battery charge/discharge power and grid
Input & Output Power | 551t /oxport power and consumption. Hovering over an
item name will highlight it in the chart. Clicking it will
remove it from the list.

This chart shows energy production and consumption for
each day, including solar production, battery, grid export
. and consumption. Hovering over an item name will
Energy Overview highlight it in the chart. Clicking it will remove it from the
list. Selecting ‘Month’ will show the energy statistics for
each day. Selecting ‘Year’ will show energy for each month.
Selecting ‘Total’ will show energy for each year.

10.3.3 DATATAB
Data view displays additional in-depth running data, including technical details for PV, battery, grid,
and loads, that is helpful for analysis and maintenance.

Five categories make up the data view: "Chart," "Energy," "Historical data,' "Local data," and "History
event." For more details on each component, please see the following sections.

Chart
This chart shows how key parameters of “PV side,” “Battery,” “AC Side” and “Backup Output” change

over a 24 hour period.
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=

e : .-.-l-:.-lFlw. Marth &Amarke - W English -
— RED 18K £ o »
= VeIV - L 2023-04-11)
listory data
lishony evernil
Ac e Vaur(vl - { , 2023 a4i:“:';°j:“tlnv Pepsii) - | , 2023 -04-11) e
oI (T IR
Name \ Description
Vpv | Voltage of solar input (*V” stands for volts, lower-case “pv” stands for PV)
Ppv | Power of solar input (first letter “P”, lower-case “pv” stands for PV)
SOC(%) | Battery/batteries state of charge.
Vacr | Voltage of AC output (“V” stands for voltage, “ac” for AC, and “r” for phase U)
Qac | Reactive power of AC output (“Q” stands for reactive power)
V Backup Output(V) | Load rated voltage
F Backup Output(Hz) | Load frequency
P Backup Output(W) | Load Output power
S Backup Output(VA) | Load apparent power (first letter “S” stands for apparent power)
pToGrid | Power feed into grid
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“Energy” tab shows how energy (y-axis) changes with time, daily, by date (x-axis) in one month.

Chart
Energy
History data

Local data

History event

Selecting ‘Month’ will show the energy statistics for each day.
Selecting ‘Year’ will show energy for each month.

Selecting ‘Total’ will show energy for each year.

Select station first  R&D 18Kpv Month | Year | Total € 202304 >

Energy . , E_invikWh) - { , 2023-04)

E_pv1ikWh) Date: 2

£ pu2(kh) 0 Energy: 66.1 kWh

E_pv3(kWh) )

E_inv(kWh) &0

E_rec(kWh)

E_charge(kWh) 30

E_discharge(kWh)

E_backupPower(kWh) "

EnergyToGrid(kWh])

EnergyFromGrid(kWh) .

: ‘ |
Name Description

E_pv1(kWh) Energy generated by PV string 1

E_pv2(kWh) Energy generated by PV string 2

E_inv(kWh) Energy output via AC output

E_rec(kWh) Energy of AC charge
E_charge(kWh) Energy used for battery charge

E_discharge(kWh) Energy output by battery discharging
E_ebackupPower(kWh) Load energy output
EnergyToGrid(kWh) Feed-in energy
EnergyToUser(kWh) Energy import from grid
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History Data
The measured technical characteristics of PV, battery, load, and grid are listed under "Historical data"
for users or their distributor's examination to promptly address any potential issues.

Advanced technical knowledge is necessary to properly comprehend this table. End users are advised
to concentrate solely on the "Monitor" view, "Chart" and "Energy" sections as these only offer simple to
comprehend performance data.

HELPFUL TIP: Data can be exported to an Excel file to provide your distributor for technical
support. Distributors can then analyze the following factors to perform quick troubleshooting
for their end users:

s Select station first | R&D 18Kpy € | 20230411 > Export data | Export data(2023-04-11 - 2023-04-04)
nar
Serial number Time Status  Vipv1(V¥) Vpv2(V) Vpv3(¥) vBat(V) SOC(3%) Ppv1(W Ppv2(W Ppv3{W pCharge(! pDisCharge Vacr(V) Fac{Hz) PinviW) Prec(W) PF Vepsr(V. Feps(Hz Pr
Ene\gy 1 2023-04-1113:41:40 0x10 0 0 o] 524 70% 0 0 0 0 6896 239.7 5996 6506 0 1 2398 59.96
History data 2 2023-04-1113:26:39 0x10 0 0 0 526 75% O 0 0 0 5854 2376 5098 6438 O 2376 50.98
3 2023-04-1113:21:40 0x10 0 0 0 526 76% 0 0 0 0 6836 2383 6002 6469 O 2302 60.02
Local data 4 2023-04-1113:16:40 0x10 0 0 0 526 78% 0 0 0 0 6839 239 6001 6486 O 2392 6001
5 2023-04-1113:06:41 0x10 0 0 0 527 81% 0 o 0 0 6855 2376 5998 6458 0 238 59.98
History event 5 2023-04-1113:01:43 0x10 0 0 0 528 82% 0 0 0 0 3141 2389 6003 2070 0 2302 60.03
7 2023-04-1112:56:43 010 0 0.1 0 527  84% 0 0 0 0 6841 2386 5099 6443 O 2387 50,99
8 2023-04-1112:51:42 0x10 0 0 0 52 85% 0 0 0 0 6823 2378 6001 6441 0O 2378 6001
9 2023-04-1112:46:42 0x10 0 0.1 o] 52 87% 0 0 0 0 6878 238.9 59.97 6491 0 2389 59.97
10 2023-04-1112:41:42 0x10 0 0.1 0 520 88% O 0 0 0 3007 2401 5097 2834 0 2403 5097
2023-04-1112:36:43 0x10 0 0 0 527 90% 0 0 0 0 6891 2301 6002 6490 O 2385 60.02
12 2023-04-1112:31:41 0x10 0 0 0 529 91% 0 0 0 0 2871 2386 6001 2816 O 2387 60.01
2023-04-11 12:26:45 0x10 0 0 0 527 93% 0 o 0 0 6937 239.8 5995 6538 0 2401 59.95
14 2023-04-1112:21:42 0x10 0 ] 0 529 4% 0 0 0 0 2980 2385 6001 2820 0 2385 6001
15 2023-04-1112:16:42 0x10 01 0 0 52 96% 0 0 0 0 5755 230 5099 5475 O 2308 50,99
16 2023-04-1112:11:41 0x10 0 0.1 0 529 97% 0 0 0 0 2240 2397 60 2116 0 2398 60
2023-04-1112:06:47 0x10 0 0 o] 52.8 99% 0 0 0 0 3555 239.6 5998 3381 0 2405 59.98
18 2023-04-11 11:56:43 000 0 0.1 0 536 99% 0 0 0 0 0 2371 5099 0 0 2374 5099
19 2023-04-1111:21:45 000 0 0 0 536 99% 0 0 0 0 0 2369 35998 0 0 237.6 59,98
20 2023-04-1111:11:45 0x00 0 01 0 53 100% 0 0 0 0 0 238 6001 0 0 2383 6001
21 2023-04-11 11:06:45 0x00 0 0 0 53.8 100% 0 o 0 0 0 2383 60.01 0 0 2385 60.01
22 2023-04-11 11:01:45 000 0 ] 0 538 99% 0 0 0 0 0 2383 3096 0 0 2378 5096
23 2023-04-11 16:56:47 000 0 0.1 0 538  99% 0 0 0 0 0 2381 6001 0 0 2383 60.01
24 2023-04-1110:51:46 000 0 0 0 538  99% 0 0 0 0 0 237.6 6001 0 0 2378 6001
25 2023-04-1110:46:47 0x20 0 0.1 o] 54.2 999 0 0 0 813 0 2383 5999 0 846 1 2378 59.99
26 2023-04-1110:36:47 0x20 0 0.1 0 54, LLES 0 0 814 0 2382 3998 0 80 1 2376 5098
27 2023-04-11 10:31:46 0:20 0 0 0 54, 97% 0 0 0 4133 0 2354 3999 0 4218 2356 59,99
28 2023-04-1110:26:50 020 0 01 0 546 4% 0 0 0 8510 0 2323 60 0 8713 2324 60
29 2023-04-1110:21:47 0x20 0 0.1 0. 54.5 90% 0 o 0 8484 0 2316 6003 O 8692 1 2317 60.03
30 2023-04-11 10:16:50° 5 72 2 o 2 2 2 fazein Zanzctan 2 oz zan ~
30 v Pagel ofd b M O Displaying 1to 30 of 118 items

Name
PtoGrid/PtoUser

Description
To check if CT was connected correctly

Vpv/Ppv To check the MPPT

Vo/Po/So

‘ To check the load type and if there is an overload when in load mode
Vb/SOC To check the current state of charge and if the battery is overcharged
or overly discharged.
To evaluate Grid performance and to check if working voltage and
frequency range is adjusted to comply with grid

To evaluate energy distribution

Vac/Fac

E-xxday

E-xxall To check if the system is working well under off grid mode)




Local Data

The data captured during the offline periods are displayed in the "Local data" section (loss of Internet
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or Wi-Fi). The only distinction from “History data” is that it is used for offline data recording.

Local data is recorded while the system is offline for more than 20 minutes and is taken every 5
minutes. Data can be stored in the system for a maximum of 90 days.

Chart

Energy

History data

Local data

History event

History Event
The "History Event" section displays a timeline of events. (Notice and Fault events)

Select station first |R&D 18Kpv

Serial number Time

Status

Vpvl (V) Vpv2(V) vBat(V) SOC(%) Ppv1{W Ppv2(W pCharge(' pDisCharge Vacr(V) Fac{Hz) Pinv(W) Prec(\W) PF

Show all local data

<

2023-04 >

Read | Clear  Exportdata

Vepsr(V' Feps(Hz Peps(W;

If there is not a record of a "historical event,’ the hybrid inverter is properly connected and working

without any issues.

Chart

Energy

History data

Local data

History event

Select station first | R&D 18Kpv

Station Serial number

RE&D 18Kpyv
RE&D 18Kpv
RE&D 18Kpv
RED 18Kpv
REWD 18Kpv
R&D 18Kpv
R&D 18Kpv
RA&D 18Kpv

[0 - AT T SV N PR O

RE&D 18Kpv
10 R&D 18Kpv
11 R&D 18Kpv
12 R&D 18Kpv
13 R&D 18Kpv
14 R&D 18Kpv
5 R&D 18Kpv
16 R&D 18Kpv
17 R&D 18Kpv
18 R&D 18Kpv
19 R&D 18Kpv
20 R&D 18Kpv
21 | R&D 18Kpv
22 R&D 18Kpv
23 R&D 18Kpv
24 R&D 18Kpv
25 R&D 18Kpv
26 R&D 18Kpv
27 R&D 18Kpv
28 R&D 18Kpv

o
=

RE&D 18Kpv
30 R&D 18Kpy

30 v Page[1 |of 5|

Event Type
Notice
Notice
Notice
Notice
Fault
Notice
Notice
Notice
Notice
Notice
Notice
Notice
Notice
Notice
Notice
Notice
Notice
Notice
Notice
Notice
Notice
Fault
Fault
Notice
Notice
Notice
Notice
Notice
Notice

Notice

All Event

Event

No AC Connection
No AC Connection
No AC Connection

No AC Connection

CAN communication Fault in Parallel System

No AC Connection

No AC Connection

No AC Connection

No AC Connection

No AC Connection
Communication failure with battery
Battery open

Battery voltage low
Battery open

Battery voltage low
Battery open

Battery voltage low

LCD communication fault
No AC Connection

No AC Connection

Over temperature or No master set in parallel

Primary Inverter Lost in Parallel System

CAN communication Fault in Parallel System

Battery open
Battery voltage low
Battery open
Battery voltage low
No AC Connection

No AC Connection

Start Time

2023-04-05 1&:

2023-04-05 11:

2023-04-05 10:51:06
2023-04-05 10z

15
2023-04-05 10:33:15
2023-04-05 09:13:22
2023-04-05 08:51:59
2023-04-05 08:51:15
2023-04-05 08:

2023-04-05 08:26:16
2023-04-04 14:20:51
2023-03-29 15:15:14
2023-03-29 15:15:14
2023-03-29 15:04:15
2023-032-29 15:04:15
2023-032-29 15:01:03
2023-02-29 15

03
2023-03-29 14:37:46
2023-03-29 14:01:30
2023-032-29 14:00:09
2023-03-29 08:

123
2023-03-29 08:3

2023-02-29 0f
2023-03-29 08:

2023-03-29 08:33:02
2023-03-29 08:26:37
2023-03-29 08:

2023-03-29 08:
2023-02-29 08:2%:01

Over temperature or No master set in parallel 2023-03-29 08:23:01

Export data

Time Recovered
2023-04-05 16:23:28
2023-04-05 11:48:41
2023-04-05 10:56:05
2023-04-05 10:53:13
2023-04-0510:53:13
2023-04-05 09:18:20
2023-04-05 08:5

9
2023-04-05 08:56:17
2023-04-05 08:36:58
2023-04-05 08:36:16
2023-04-04 14:3

2023-03-29 15
2023-03-29 15
2023-03-29 15:0°

2023-03-29 15:07:56
2023-03-29 15:02:47
2023-03-29 15:02:47
2023-03-29 14:59:09
2023-03-29 16:12:11
2023-03-29 16:11:36
2023-03-29 08:41:28
2023-03-20 08:41:28
2023-03-20 08:41:28
2023-03-20 08:34:28
2023-03-29 08:34:28
2023-03-29 08:30:16
2023-03-29 08:30:

(]

2023-03-29 08::

2
2023-03-29 08:46:28
2023-03-29 08:23:40

Displaying 1 1 20 of 131 items
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10.3.4 CONFIGURATION TAB

The “Configuration” page is used for users to manage their station, dataloggers and user information.

Stations
This tab will show all stations linked to your account. Clicking on a station name will display all
inverters under that station or location.

Clicking the Add Station button creates another site if you have more than one station under
the same account. This is useful for distributors who have multiple customers that would like
assistance with monitoring/troubleshooting their inverters.

x Q
Stations
ame Installer EndUser Country Timezone Daylight saving time Create date * Action
Dongles United States of Am GMT -6 No 2023-04-04 Station Management +
United States of Am: GMT -6 Yes 2023-04-04 Station Management +
Devices United States of Am GMT -5 No 2023-03-28 Station Management =
United States of Am GMT -5 No 2023-03-16 Station Management +
Users United States of Am GMT -6 Mo 2023-03-07 Station Management «
United States of Am: GMT -6 No 2023-02-17 Station Management »
United States of Am GMT -5 No 2022-11-17 Station Management v
Dongles
Users can add the datalogger Serial Number (SN) in the station if they have more than one
inverter in the station. The inverter will be shown on the system immediately when
powered on after adding the datalogger and configuring the proper password for the Wi-Fi
datalogger. Dongles can also be searched by individual serial number.
IMPORTANT: Before configuring the password for the Wi-Fi datalogger, please add the
datalogger to the monitor system.
+ Add Dongle & Import Dongle s e x | Q
Stations
Serial number Dongle type Station name EndUser Create date Connect Status Last Update Time  Action
1 Wi-Fi 2022-11-17 ? 2023-02-27 22:54:27  Management »
DOngleS 2 Wi-Fi 2023-03-08 ? 2023-03-08 6  Management v
3 Wi-Fi 2023-04-05 Connected 2023-04-12 22:45:04 Management v
Devices 4 Wi-Fi 2023-02-22 Connected 2023-04-12 22:46:16  Management ~
5 Wi-Fi 2022-11-17 Connected 2023-04-12 22:46:34  Management v
Users 5 Wi-Fi 2023-02-27 ? 2023-03-09 23:16:43 | Management ~

E Wi-Fi 2023-03-29 ? 2023-03-30 03:58:15  Management v

2023-03-29 ? 2023-03-30 03:

©
m
n

11 Management »

Wi-Fi 2023-03-16 Connected 2023-04-12 22:46:47  Management v



Devices

Users can see the entire inverter list connected to the account and check if the inverter is
online. Data can be exported to an Excel file for record keeping or to view specific inverter

stats.
All Device Type
Stations
mb Dongle  Station nam EndUser
Dongles
Devices
Users
Users

This tab shows a full list of users, distributors and any other roles linked to the account.

Phase Device ty Model

6-12K
6-12K
6-12K
6-12K
6-12K
6-12K

623298
623298
629442
631234
623298
623298
66177

66177

623298

Firmware  Status Connect Status
FAAB-0808 32  Connected
FAAB-0909 32 ?
FAAB-0909 32 Connected
FAAB-0909 64 7
FAAB-OADA 32 Connected
FAAB-DADA 32 Connected

64 ?

64 ?
FAAB-0909 4 Connected

EGy ELECTRONICS

2023-04-1222 1
2023-03-1505 1
2023-04-1222 6
2023-03-08 01

2023-04-1222 6
2023-04-1222 0
2023-03-3003 0
2023-03-3003 6
2023-04-1222 0

x Q Complex export Export data

20048
0

600
450

Last Update Tii BattParall BattCapa: Commissior Warranty ex Action

Management »
Management ~
Management ~
Management ~
Management v
Management v
Management v
Management »

Management

End users can edit password and personal information in the user page. Distributors can add an
installer account and end user account on this page.

nt < Add Distributer_2 <+ Add Installer

Stations
¢ Realname Role  E-mail
Dongles

Devices

Users

10.3.5 OVERVIEW

Country Timezons Tel number Address

+ Add end user

All Role

P Chowe dicahlad ncar
Create dat User Permi Customer cade (Distril Tech support + Tech suppc Cluster  Action

Username hd

I User Management ~

User Management +
User Management =

User Management =

"Overview" allows EG4 or its distributors to quickly monitor system-wide data for their end
users, such as solar yields, battery discharging, and other factors.

Station Overview

All the stations linked to the account can be found here. Clicking a station name will switch
the main page to show the real time data.

Station Overview

. ) Name Status SolarPower
Device Overview G @ Nomal  OW
2 @ Normal  0W
3 Show Room Offline  OW
4 R&D 18Kpv & Normal  OW
5 Offline ow
& @ normal  12kwW

ChargePower ' DischargePows Load

ow
1 kW
ow
Thw
ow
12 kW

ow

oV

ow

ow

ow
ow

-38W
-10727 W
ow

6 kW

ow

T73W

Solarvielding
38.5 kWh

0 kWh

0 kWh

95.8 kWh
0.8 kWh

25 kWh

BatteryDischar FeedEnergy

37106 kWh 2113 kWh
761.2 kwh 1243.3 kWh
0.6 kWh 0 kWh
1372 kwh 14 kWh
32.6 kWh 0 kWh

15.2 kWh 0.2 kWh

ConsumptionE Installer
52.8 kWh

-708.3 kWh

0 kwh

2620.3 kwh

12.8 kWh

327.9 kiWh

EndUser
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Device Overview

All the inverters linked to the account can be found here. Clicking a serial number will switch
the main page to show the real time data for that inverter.

All Status v Search by inverter SN x Q
Station Overview
. . Serial number  Status SolarPower  ChargePower  DischargePowe Load Solarvielding  BatteryDischar FeedEnergy  ConsumptionE Station name Parallel Action

Dios Ovenvieny 1 o Normal  0W ow ow -58 W 16.8 kWh 484.6 kWh 178.8 kWh -156.1 kWh RnD A2, Parallel

2 % offline OW ow ow ow 21.7 kWh 3226 kWh 32.5 kwh 208.9 kWh RnD A, Parallel

3 o Normal O0W 1 kw ow -10727 W 0 kwh 761.2 kWh 12433 kWh  -708.3 kWh

4 % offline O0W oW oW ow 0 kWwh 0.6 kWh 0 kWh 0 kwh Show Room

3 @ Normal OW 813w ow 3 kw 95.8 kWh 10299 kWh 07 kwh 14583 kWh  R&D 18Kpv

6 @ Normal OW 840 W ow 3kw 0 kwh 3421kWh 07 kwh 1162 kwh R&D 18Kpv

% % offine 0W ow ow ow 0 kwh 17.2 kWh 0 kwh 0.2 kwh

8 9 offline 0W ow oW ow 0.8 kwh 15.4 kWh 0kWh 12.6 kWh

9 0 Normal 12 kW 12 kw ow TT3W 25 kWh 15.2 kWh 0.2 kWh 327.9 kWh

10.3.6 MAINTENANCE

The "Maintenance" view is used for firmware updates and to remotely change settings on
your inverter by selecting a station and then an inverter serial number.

Distributors can manage all settings for all inverters at once with the help of the batch setting
capability supported by EG4's monitor system.

A

— 1 NOTE: If trying to update firmware locally, see Section 10

IMPORTANT: Advanced technical knowledge is necessary to properly make changes. End
users will only be able to see the “Remote Set” tab to make changes to their inverter. See Section
6 for more information.

Remote Set

Select station first Read
Remote Set

A Application Setting

~  Charge Setting

~ Generator Charge

. Discharge Setting
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11. FIRMWARE UPDATES

@

NOTE: When updating your firmware through the EG4 APP, be sure to have
plenty of battery life on your device and do not close the application. Make sure
you have the Wi-Fi dongle connected securely and correctly configured (See
Section 9.1 for Wi-Fi Dongle connection steps) for the inverter before
performing the following steps:

FIRMWARE UPDATE VIA EG4 ELECTRONICS APP

Step 1: Open the EG4 Electronics APP on your mobile
phone and select the “DOWNLOAD FIRMWARE” button.

Step 2: Choose the correct firmware file (contact your

distributor for most up to date files) and select
“DOWNLOAD” on the right side to download the file to

your mobile device.

Step 3: Keep the APP running and go to your phone’s Wi-
Fi settings. Connect your mobile device to the Dongle’s
network. The Dongle’s Network ID will be the same as

the Dongle’s Serial Number.

Step 4: Return to the home screen of the APP and select “LOCAL CONNECT".
Select the “Set” button on the bottom right side and proceed to the next step.

Step 5: After completing step 4, the Local Set Interface as shown above will
appear. Swipe upward on your phone screen until the “UPDATE FIRMWARE”"
button is visible at the bottom of the APP’s display.

Step 6: Choose the correct installation package in the dropdown box and click
“UPDATE FIRMWARE" to begin the updating process.

After clicking the “UPDATE FIRMWARE" button, the update will begin. Update progress can be viewed

via the APP as well as the inverter’s LCD screen. Once the update is completed, a notification will
appear confirming that the firmware has been successfully updated (as shown in photo). After

successfully updating firmware, the inverter will restart itself.

Make sure to update all inverters to the latest firmware that are installed in the same ESS.

11.2 FIRMWARE UPDATE VIA HARD-WIRED ETHERNET CONNECTION

Step 1: First, construct a USB-Ato RS485 converter cable. 8 o e

You will utilize Pins 1 & 2 on the RJ45 connector crossed | e _
over to pins A & B on the USB connector. (1to Band 2 to A) * .,[Tﬂ!x‘m
Step 2: With the inverter powered on, plug the RS485 end
of your cable into the IN485 port on the interface board as
shown in the image to the right, and plug the USB end into
your PC.

INV485
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NOTE: Be sure to disconnect the Wi-Fi dongle when utilizing this direct connection.

Step 3: Run the Wlocal.exe software. (Please contact = 8
your distributor for access to this program)

Step 4: Select the top left button (L), and change your

language to English if need be.

© Wiocal - 1020
==
2P

-

HoldSE0-30) HoldBIdo-115) HiBsN TR IrpuB0-39) InpuldU0-79) EHAR

Step 6: Select “Firmware Update”.

|| connoet o Rafresh Pars

EBER 9 SEHAGEEETRV) BE | 17, SRR TR oE
1. Modst
od! 10, SOl MRS RO @R | 16 AR ) | &=
2 FHS:
= 11, Sl FIFRSER FIR(H): @8 | 10 mREEMAL || =
5 EES
= [ E— e 1
13 BREFERRFEPRV: an | 2. A
PVREE 14, BRI ERR A 87| 2. ERBFIEREREAV |[e=
Lr o [ 15. BIEE1 SR ERATIE: @S | 23 EEEE IR TSR =
NPy BE| o amemeuEES e smen
7. ARSI A | =
& TR Al [ Jla=

Held Par

Device infermation

Sex 17. Crid sk Limi2 Low()
1. Madak

| [Set 18 Grd Yot timz Wigh ||
St | 19,51k Yok imi2 Low Time:
Set |20, Grid Yok Limi2 High Time:

k)

2 Seril Number

3. Pl Code:

12. Gt Freq Connect Highfisk
. Time: et A L

13, Gid Vol Limir! Low(V):

14 Grid Vot Limit Hightv): Set 22, Grid Vok Limi

715 15 rid Val Ui Low Time: | Sen 22, Erid ek Limi Low Time:
Set | 15, Grid Volt Limitt High Time: ] [set Rear Al Parameters
st
sel

> EXER
configuration 2020-05-18 14:21
jre
plugins
workspace

| eclipseproduct
%] rxtxSerial.dll
| = Wlocal.exe
| | wLocalConfig.properties

Step 5: Select your COM (Serial) port and click
“Connect”. You will then get the SN of the
inverter that is connected.

I

3] Hold Parami40-119) Battery Param  Functions Input Param(0-39) Input Param(d0-79)  Firmmare Update

9, Grid Vol Cannect Lowtik || || et | 17. Grid Valr Lirit2 Lowava: Sat

 fs=

et

1=

13, Grid ik L] LowlV) =

B information 4, 5id Yok Limit) HightV)s sat

= liopet Aol 1% 45, Grid Yk Lt Low Time: T ls=
set
ot




Step 7: Select the correct Firmware file (contact

your distributor for most up to date files) and then
select “Start Update” to begin the process.

Step 8: Once the software is finished uploading
the first firmware file, proceed to upload the second file. (The order in which you

upload the files is irrelevant)

EGy ELECTRONICS

Select Firmsr

2 &% NOTE: The progress bar on the Wlocal.exe software only represents the firmware files

= | uploading to the inverter, NOT the progress of the update itself. You will have to monitor your
inverter’'s LCD screen to see that status of the update. Once it is finished updating, the inverter

will flash and restart.

1.3 FIRMWARE UPDATE VIA MONITOR CENTER (WEBSITE)

Step 1: Distributors and installers can update the firmware for their inverters by
using the EG4 Electronics website monitoring system. Please contact EG4 to
make sure you have the correct files.

Step 2: Log into the EG4 Electronics Monitor System. Select “Maintenance,” and

then select “Remote Update.”

Step 3: Choose the inverter you would like to update and then select “Standard Update”. The
Monitor Center will begin updating both firmware files in the inverter. The latest version of

the firmware will be displayed in the bottom right window.

IMPORTANT: Throughout the update, the inverter will automatically cycle power as it moves from one

update to the next; however, if at any time an “Update Failed” alert appears, restart the full update from

the first task. The “Update Failed” alert will only appear in the monitoring center. The software may need

more than one attempt to update. If unable to successfully update the firmware, contact the distributor.

—

Remote Set

Batch Set

Set Record

oy
(EGyELECTRONICS

Remote Update

Update Record

UL Compliance

@®

Monitor
[ Station | Serial numbe x
Firmware File:

Serial number Dongle

12345678590 XX12345678

Cim N e s w N =

?

?
?
?
?
?
?
?
?

&

Configuration

[ Online Device Auto Reload

Choose file | Upload File

FW Code

OO0

Upload BMS File

Connect Statu Action

Connected

Update
Updats
Update
Update
Updats
Update
Update
Update

Update

=

Maintenance

Serial number Mode
Standard Update
Standard Update
Standard Update
Standard Update
Standard Update
Standard Update
Standard Update
Standard Update

Standard Update

Firmv
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12. SMARTPHONE APP SETUP
You need to register for a monitoring account and set the Wi-Fi “ —

password for the Wi-Fi dongle before using EG4's monitoring
system.

@™ WI-FI

BA 19520257

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

MORE SETTINGS DONE

69

1. Register your account

Visit https://monitor.eg4electronics.com/ or
download the ‘EG4 Monitor' app to register for an . e
end-user account. Please contact ! —_—
support@eg4electronics.com for distributor or ‘
installer accounts.

2. When registering the account, provide the
following information:

a. Customer code: This is the code for a
distributor or installer. Please contact your
distributor or installer to obtain this code.

b. Dongle SN: The serial number is attached
to the Wi-Fi/LAN shell.

c. Dongle PIN: PIN is attached to the Wi-
Fi/LAN shell below the SN.

3. Set your Wi-fi password

a. Plugin the Wi-Fidongle, and power on the
inverter. 2

b. Wait untilthe INV LED on the Wi-Fi module is solid
on, then connect your phone to the Wi-Fi hotspot.
The hotspot name is the same as the Wi-Fi dongle
serial number. (See image on left)

c. Openthe app. Click on "DONGLE CONNECT".

Click the Yellow refresh button to display a list
of available networks. Select your wireless
network name and enter your password.

d. After clicking Home Wi-Fi Connect, the Wi-Fi ‘
dongle will reset. After you set the correct
password, three lights will be solid on, which
means the inverter is connected to the server. You
can then return to the login page and input your
account and password to begin monitoring your
system.

(  Username

HomeWiFi Connect

(  Password

Remember me [[JAuto login

~
\
1a
\

LOGIN

Forget password? Setwith Blueteoth

REGISTER

DONGLE CONNECT

PRODUCT WARRAN l‘f) (LOCAL CONNECT

DOWNLOAD FIRMWARE

NN
R NI A N AN

Version 113


https://monitor.eg4electronics.com/
mailto:support@eg4electronics.com
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12.1 LOCAL MONITORING SETUP WITH THE EG4 MONITOR APP

If there is no Wi-Fi available at the location, you can use
the local function to monitor or set up the system.

1. Download the EG4 Monitor app.

2. Connectyour device to the Wi-Fi hotspot
after the INV LED on the Wi-Fi module is
solid on. The name of the hotspot is the
same as the serial number on the Wi-Fi
module shell.

3. Click “Local Connect.” You can now
monitor and set up the system.

12.2 TROUBLESHOOTING WI-FI MODULE
Why is the middle light for the Wi-Fi module flashing?

After setting the right Wi-Fi password, all three lights
should be on solidly. If it is still flashing, try the
following:

1. Checkto see if the Wi-Fiis connected and
that the correct password has been
entered. You can use your device to connect
to a Wi-Fi hotspot and visit the website
10.10.10.1 to check; the TCP client status
should be "connected" as seen in the image.
The login username and password are both
"admin." Check your Wi- Fi name and
password if it is.

Local Connect Type

TCP Connect

Bluetooth Connect

A @® 100

Run State

Wifi Mode Select

AP Mode Setting
Station Mode Setting
Uart Setting

Network Setting

Moduel Mannagement

2. Priorto setting the password, you should add the
dongle to the system. After you register and enter the
Wi-Fi SN and PIN, this dongle is automatically added to
the system. While logged in, go to "Configuration" ->

"Dongles" -> "Add dongle" on

https://monitor.eg4electronics.com/ to add this
dongle to your current configuration if you have more
than one dongle. Restart the Wi-Fi module by
unplugging it and plugging it back in after installing

the dongle.

[EGyELECTRONICS

Solar Yield
0 kwh

58.6 kWh

Feed-in Energy
0 kwWh

21.9kWh

K 0 kW
i 34.3kWh

[T —
0 kwh

gt o
48.8 kWh

0.10.1
» BT | English
AP State
Function Enable
1P 10.10.10.1
Netmask 255. 255. 255. 0
STA State
Function Enable

Channel

6

Signal Strength

-46%

1P

192. 168. 0. 146

Netmask

255. 255. 255.0

Gateway

192.168.0. 1

Command Mode State

Function

Disable

Network 1 State
Function

Enable

Protocal

TCP client

TCP Client State

Connected

Statices

Simral numbar [EERS: LT 13 Seatinn name
Canagles T M

Drevices

Usars

Quirck Charge
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13. OPERATION GUIDE

13.1 OPERATION MODE AND FUNCTION
13.1.1 SELF-USAGE MODE

In this mode, the order of priority for powering loads is Solar>Battery>Grid. The order of priority for
solar power usage is Load>Battery>Grid.

e Application Scenarios
Self-usage mode will increase the self-consumption rate of solar power and reduce
energy bills significantly.

o Related Settings

Effective when Charge Priority, AC Charge, and Forced Discharge are disabled.
Example

'%'_? PVi 200W 359.2v

® Normal
EER® py2 270W 351.5v
103 W
Charge Power 4 ow
2 ) _ 3
;& ::> (3
Battery Level (SOC) . 240.0Vac
38% il 60.00Hz
49.4Vdc
L@‘ Standby 268 W
& Backup Power(EPS)

Consumption Power

When solar power is enough, solar will power the loads, then charge the

battery.
( ! d \
j '.:.f/ PV 1 209W 274 .8 v ® Normal
EEEE pyz  27TO0W 2491 v
158 W
Charge Power ow
@ !
I :
Battery Level (SOC) - 240.0Vac
80% 60.00Hz
49.4vdc
C-@-‘ Standby 268 W
& Backup Power(EPS)

Consumption Power

When solar power is not enough to take the load, the solar and battery wil
take the load jointly.

S
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13.1.2 PV CHARGE PRIORITY MODE

The order of priority for solar power usage will be Battery>Load>Crid. During the PV Charge Priority
period, loads are first supplied power from the grid. If there is excess solar power after charging

batteries, the excess solar will power the loads along with grid power.

e Application Scenarios:

When users want solar power to charge batteries and the grid is used to power

loads.

¢ Related Settings:

Basic Charge first(PV)

Time 1 Charge first power(kW)
Charge Time 2 Stop charge first SOC(%)
Discharge Time 3 Stop charge first Volt(V)
Lead-acid

Advanced Absorb voltage(V) Float voltage(V)

Debug Start derate Volt(V)

Device info.

Example
/ 8
'gﬁ'?.f PV1 22W 277.8v
® Normal
FEEE Ly, 700W 452.8v
201 W .
Charge Power [ Import Power
3 e ¥ e
B T % 3
e
Battery Level (SOC) . . 240.0Vac
100% &4 60.00Hz
57Vdc '
.;'*\
L@ Standby 568 W
@&  Backup Power(EPS) Consumption Power
Solar power will be used to charge the
battery first. If there is extra power, it will
be used to take the load.
LY

72



73

13.1.3 AC CHARGER MODE

Use SOC % Use BatV

Basic ‘ Operating Mode

Charge gntlimit(A)

AC charge According to SOC/Volt Set

Discharge
Start AC charge SOC(%)

AC charge power(kW)

Advanced

Time 1 Start AC charge Volt (V)

Debug | RN Stop AC charge SOC(%)

Time 3 Stop AC charge Volt (V)

Device info.

13.1.4 GRID PEAK-SHAVING FUNCTION

Grid peak-shaving Peak-shaving power(kW)

Time 1 Start SOC1 Start Volt1

Time 2 Start SOC2 Start Volt2

Discharge

Smart load

Set
Advanced Start PV power (kW) On Grid always on
Debug Smart load start Volt(V) Smart load start SOC(%)
L
spmemr] Smart load end Volt(V) Smartload end SOC(%) E

]
13.1.5 SMART LOAD FUNCTION

Grid peak-shaving Peak-shaving power(kW) Set
Time 1 Start SOC1 Start Volt1
Time 2 Start SOC2 Start Volt2

Discharge

Smart load

Set

@ Start PV power (kW) On Grid always on
Debug Smart load start Volt(V)
m] Smart load end Volt(V)

Smart load start SOC(%)

Smartload end SOC(%)

Basic PV input v MeterorCT
MODBUS addr Meter type v
Charge
g Vpv start (V) CT ratio v
RIECIELC I Offgrid output CT direction reversed Set
Seamless switch Charge last RSD disable
Advanced
AC couple No Battery Micro-grid
Debug ‘ ) s
Smart load Run without grid et p—
icei v
| Deviceinfo. | IYRNN PV Arc fault clear L
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AC charger mode

Users can charge batteries with grid
power when electricity prices are
low, then use battery power run
loads or export to the grid when
electricity prices are high.

Application Scenarios

When users have a Time of Use (TOU)
rate plan.

Related Settings (see image to left)

Grid peak-shaving and peak-shaving
power (kW):

Used to set the maximum power that
the inverter will draw from the grid.
See page 84 for examples.

Smart Load: This function will make
the GEN input connection point to a
load connection point. If enabled, the
inverter will supply power to this
load when the battery SOC and PV
power are above user set values.
For Example: Smart load start
50C=90% Smart load end SOC=85%
Start PV power=1kW means:

When the PV power exceeds 1000W,
and the battery system SOC gets to
90%, the Smart Load Port (GEN) will
automatically switch on to power the
connected load. When the battery
reaches SOC<85% or PV
power<1000W, the Smart Load Port
automatically switches off.
Important Note:

If the smart load function is enabled,
a generator cannot be connected at
the same time; otherwise, the device
will be damaged!
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13.2 RAPID SHUTDOWN (RSD)

The inverter includes a rapid shutdown system that complies with 2017 and 2020 NEC 690.12
requirements. A rapid shutdown switch should be connected to the RSD terminals on the inverter
and mounted on a readily accessible location outdoors (check with your AHJ for requirements).

|=A| NOTE: When using supported EG4 batteries in closed-loop communications with the
—) inverter, the RSD also initiates ESS Disconnect as required by NEC code.

z RSD Transmitter
) ©
Emergency byitton: V
To injtiate rapid shutdown ° -

1 E
e @ e © °.e 2,9 |

BAT+ Breaker LCAD Brsaker

GEN LD GRIE

@
E E BAT+ BAT+ BAT BAT- ||L1 L2 R L u Lz

) ° ololelolEENeeo
. bR P slel]
WIFI ] . ’Dtm’

<+

Ly Be0eescs [@000008 e e
. PE PE
RSD Receiver

In case of emergency, press the rapid
shutdown button to cut off the RSD power
supply, in turn cutting the inverter’s AC
Output along with dropping the PV
Conductors voltage to <30V in 30 seconds.

0000

®
0000
0000

RSD  RsSD RSD  RSD

& LA

13.2.1 EXTERNAL RSD

The system can also utilize an External E-Stop Switch if
your AHJ deems it necessary.

CEES)

)

O &)

1. Type of External E-Stop Switch for RSD
Requirements:

a. The external switch must have
normally closed contact type for
emergency shutdown.

2. Iftrying to utilize external E-Stop
switch, please see following subsection
forinstructions.

RSD
L ol SW+12VeC G
@) % | olololololos Aiolololololo
N7 s @ ||o|ololololo ololololojo
I I I [ ] I
ALY H Al HnnaJ 7 SW lRSDH +‘;2 “
Location of RSD Terminals |#C2 +2 6 G
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13.2.2 EXTERNAL RSD WIRING INSTRUCTIONS

Wire the E-Stop Switch into
the RSD terminals according
to the Switch's specifications.

See image to the right

-~

usel

o O o O9q

@ EX=-X=E=X:
©)
Frop))
8 S
(@)
I UL
8
o] o] le] Gl le] o] o] o] (o] le
o] (o] (@] @] (@] [e] [e] [&] [&]

E-Stop Switch

NOTE: If your inverter does not have the RSD terminals located in the above photo,
please contact your distributor for information regarding the steps for RSD installation.
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13.3 LCD SCREEN

Running status, real-time power, and daily and accumulated energy information can
all be conveniently viewed on the inverter’s LCD screen. Additionally, users can check
the alarm and fault record on the display for troubleshooting.

13.3.1 VIEWING INFORMATION AND ALARM FAULT/RECORD

Home Screen

Connect in: xxx S

Touch the LCD screen to light it up if in sleep mode. The home page will

appear on the display. Users will see a system overview diagram along with

real-time information of each component such as battery SOC, battery

charging/discharging power, grid import/export power, load power, etc. On

the right side of the screen, users can check daily and accumulated solar

energy, battery charge/discharge energy, grid import/export energy, as well

as load consumption.

Detailed System Information

Vpvi
Vpv2
Battery | &

Click on the pie icon at the bottom of
the screen to view the detailed real-

Con ) I

Epvi_day
time solar information, battery e
information, grid information, and

Epv3_day

load output information.

Solar ]
[ Grid

Vbat Ibat
Pchg Pdischg Solar Vgrid
Vbat_Inv BatState VgridL1N
SOC/SOH CycleCnt Battery Vfgen
Vchgref/Veut Bat capacity Pimport
Imaxchg I'maxdischg Grid Pinv
Veellmax Vcellmin ! P.load
Teellmax('C) Teellmin('C) UPS Eimport_day
BMSEvent1 BMSEvent2 A Eimport_all
Echg_day Edischg_day Einv_day
Echg_all Edischg_all Einv_all
Eload_day

Vups Fups Status
VupsLIN VupsL2N | Sl SubStatus
Pups Sups [E FaultCode
PupsL1N SupsLIN Y Vbus1/Vbus2
PupsL2N SupsL2N TEEEETTTT) o

ups ups| Grid TO/T1(°C)
Eups_day Eups_all OCP/Grid OnOff Cnt
EupsL1N_day EupsLTN_all UPS InnerFlag/Run Trace
EupsL2N_day EupsL2N_all Dis/chg LimitReason

Inv/Rec LimitReason
Para status

Today:
Total:

Today:
Total:

Today:
Total:

Today:
Total:

Ppv1

Ppv2

Ppv3

Epvi_all

Epv2_all

Epv3_all

Fgrid
VgridL2N
Fgen
Pexport
Prec

Eexport_day
Eexport_all
Erec_day
Erec_all
Eload_all

StatusPre
SubStatusPre
AlarmCode
VbusP/VbusN
T2/T3('C)
ExitReason1/2
NoDis/chgReason
Dis/chg CurrLimit
Inv/Rec Currlimit

Charge Energy

Consumption

i
t

. ¢ N 8 LGD Version :
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Fault/Alarm Information

By touching the bellicon at the bottom of the screen, users will see all the current and historical faults
and warning information on this page.

Fault status M3 Rx failure Model fault Eps short circuit Fault status Bat Com failure AFCI Com failure AFCI high

Eps power reversed Bus short circuit Relay fault Meter Com failure Bat fault Auto test failure

M8 Tx failure M3 Tx failure Vbus over range Led Com failure Fw mismatch Fan stuck

Eps connect fault PV volt high Hard over Curr Batreversed Trip by no AC Trip by Vac abnormal

Neutral fault PV short circuit Temperature fault Trip by Facabnormal  Trip by iso low Trip by gfci high
Bus sample fault Inconsistant M8 Rx fault Trip by dci high PV short circuit GFCI module fault

Para Comm error ~ Para master loss Para rating Diff Bat volt high Bat volt low Bat open

Para Spec Diff ParaPhase seterror Para Gen unAccord Offgrid overload Offgrid overvolt Meter reversed

Para Sync loss Fault A Fault B Offgrid dev high RSD Active Alarm A

FaultC Fault D FaultE Para Phase loss Para no BM set Para multi BM set

o

Error code Error time Alarm code Alarm time

Alarm status|
Fault record

Alarm record

B oW N =

Fault record

© e N s W o
o> © ® N o wn

=)

13.3.2 SETTING PARAMETERS

Click on the gearicon at the bottom of the screen to get into the parameter setting page for the

inverter. If prompted during setting changes, enter “00000” as the password.
1. Basic Settings
Standby: This setting is for
users to set the inverter to
normal or standby status.
In Standby status, the Charge Export to Grid Max Export to Grid(kW) Set
inverter will stop any
charging, discharging, or
solar feed-in operations. Advanced

Basic Standby: Restart inverter Reset

Discharge Zero Export

Restart Inverter: This Debug
selection restarts the
system. Please note the

power may be interrupted . . . —

when the unit is restarted.

Device info.

Export to Grid: This selection is for users to set a zero-export function. If exporting solar
power is not allowed, users need to disable the ‘Export to Grid’ option. If a user’s utility
meter is tripped with minimal solar export, “Zero Export’ can be enabled; thus, the export
detection and adjustment will take place every 20ms, which will effectively avoid any solar



EGy ELECTRONICS

power being exported. If export is allowed, users can enable ‘Export to Grid’ and set a
maximum allowable export limit in ‘Max Export to Grid(kW).

I = I NOTE: Zero Export cannot prevent export of energy supplied by inverters that are AC
Coupled to the 18kPV.

2. Charge Settings

Operating Mode: Users can decide to use state of charge (S0C) or battery voltage
(Bat V) to control charge and discharge logic depending on battery type.

Bat. charge current limit (A): Users can set the maximum charge current.

AC Charge: Utility charge
configuration. If users
want to use grid power to
charge their battery, then
they can enable ‘AC
Charge’ and set up to
three different time Advanced
periods when AC charging
can happen. Set ‘AC
charge power (kW)’ to
limit utility charging
power.

Set ‘Stop AC Charge SOC (%)’ as the target SOC for utility charging or ‘Stop AC charge Volt
(V)’ as the target battery voltage for utility charging.

Operating Mode Use SOC % Use BatV

Bat charge current limit(A)

Discharge AC charge According to SOC/Volt Set

AC charge power(kW) Start AC charge SOC(%)
Time 1 Start AC charge Volt (V)

Debug Time 2 Stop AC charge SOC(%)

— Time 3 Stop AC charge Volt (V)
Device info. ime v

PV Charge Priority (PV): PV charge configuration. When using ‘PV Charge Priority,’ PV
will charge the battery as the priority. Users can set up to three different time periods
when PV charge can happen.

Charge first(PV) PV Charge Priority power (kW):

Time 1 Charge first power(kW) Limits PV charge power

Time 2 Stop eharge first SOC(%) Stop PV Charge Priority SOC (%):
Discharge Time 3 Stop charge first Volt(V) The ta rget SOC for PV Cha rge
Lead-acid Priority.

Advanced Absorb voltage(V) Float voltage(V) Set

Stop PV Charge Priority Volt(V):
The target battery voltage for PV
Device info. Charge Priority.

Basic

Charge

Start derate Volt(V)

Debug

Lead-Acid: When using a Lead-Acid battery, users need to set parameters in these
programs. Follow the battery manufacturer’'s recommendation for these settings.
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3. Generator

Bat. charge current
limit(A): Maximum

battery charge current Basic
from the generator. The

Generator

Charge current limit(A) Gen rated power(kW) Set
Charge

generator will start Charge start Volt(V) Charge start SOC(%)
charging according to the DI Il Charge end Volt(V) Charge end SOC(%)

‘Charge start Volt/SOC AG couple

and stop charging when Advanced ] JNg Volt(V) Start SOC(%) Set

the battery voltage or SOC
reaches the ‘Charge end
Volt/S0C’ value. Device info.

Debug End Volt(V) End SOC(%)

Gen rated power(kW):
The inverter has a peak-
shaving function. Users
can enable it and set up
the Gen peak-shaving
power with this setting.

Basic Operating Mode Use SOC % Use BatV Set
Discharge current limit(A) Discharge start power(W)

Charge

4. Discharge Settings On-grid Cut-off(%) Off-grid Cut-off(%)

Discharge On-grid Cut-off(V) Off-grid Cut-off(V)

Operating Mode: Users
can choose ‘Use SOC %’ or LUIELIELIg) Forced discharge Set

‘USE Bat V” to COI’]tI’O[ the Time1 Discharge power(kW)
battery discharge state.

Debug ) ‘ .
Time 2 Stop discharge SOC(%)

Device info. | [REKUER Stop discharge Volt(V) E

Discharge current limit(A):
The maximum discharge
current from the battery.

Discharge start power(W): The minimum value can be set to 50.
When the inverter detects the import power is higher than this value, the battery starts
discharging; otherwise, the battery will stay in standby.

On-grid Cut-off (%), Off-grid Cut off (%) / On-grid Cut-off(V), Off-grid Cut off(V):
End of discharge SOC/Cutoff voltage when the system is in an on-grid or off-grid
situation, respectively.

Forced discharge: This setting will force the battery to discharge within the
programmed period. In the preset period, the inverter will discharge the battery at
the power set by ‘Discharge power(kW)’ until battery SOC or voltage reaches ‘Stop
discharge’ value.

5. Advanced Settings
IMPORTANT: The following settings may need to be adjusted by the installer after

installation. Please consult with your installer/distributor before making any changes to avoid
conflicting settings or damage to your system!
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Grid type: You can choose 240/120V or

Grid type v Grid Freq 220/208\/
Grid regulation v/ Reconnect time(S) Grid Regulation: Select the correct Grid
v S HV2 v S HV3 g safety regulation.
v st v S % Grid Frequency: If the Grid Frequency is
A S HF2 iz S HFS H % nominal at 50Hz, then the inverter’s
Hz SLF2 i SLF3 "2 ¥ Frequency will be adjusted to 50Hz
Battery type . Set E automatically. If there is no grid power
Lithium brand Lond an and it is read as 50Hz but the devices
~ I v) Lead capacity(An) E are 60Hz; then you can set to 60Hz

manually. This is based on the rated
frequency of the local grid regulation
and devices.

PV input v MeterorCT

MODBUS addr Metertype 3 Battery type: No battery, Lead-acid, or
Vpv start (V) CT ratio v Lithium.
g otk I ———— set If ‘Lead-acid’ battery is selected, please
T Chiarge last RSD disable input the correct battery capacity.

AC couple No Battery Micro-grid If ‘Lithium’ battery is selected, please
St laEE ik wilhotbigii Set ~ choose the battery’s brand in the
PV Arc PV Arc fault clear Set iv Lithium brand drop-down list.

Meter or CT: The supported CT ratio is 1000:1, 2000:1, and 3000:1. The default CT ratio is 3000:1. If a
third-party CT is used, please ensure the CT ratio is one of the three supported types and set it
accordingly.

Meter type: Please choose setting according to the meter installed.
Off-grid output: Enabling this setting will cause the inverter to provide backup power if the grid is lost.

‘Seamless switch’ must be enabled if users want the load to be transferred seamlessly to the inverter
backup power.

‘No Battery’ can be enabled to use solar power to supply load when the grid fails or load-shedding
happens. If users do not have a battery installed yet but still wish to have inverter backup power with
only solar panels connected, this setting can be enabled.

‘Micro-grid’ should be set only when the generator is connected to the inverter’s Grid terminal. With
this option enabled, the inverter will use AC power to charge the battery and will not export any power
through the Grid terminal if AC power is present at the inverter’s Grid terminal.

‘Charge last’ will use solar power in the following order: 1. Loads> 2. Grid export> 3. Battery charging.

‘CT direction reversed’ occurs when both CTs are installed in the wrong direction; the installer can
remedy this by checking this box.
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‘Role’ setting of the parallel system. It is
set to ‘1 phase master’ by default.Ina

parallel system, only one inverter is Parallel system
allowed to be set as Master and the Role v Phase v Set
others are set as Slaves. Parallel battery

. ,: . Disch

Phase’ is the phase code setting of the Share battery Set

load output. The system will -Advanced
automatically detect the phase

sequence of the inverter (consistent
with the phase sequence of the [:

connected grid mains) and display it on
the inverter after it is connected to the
grid.

Auto Detect Phase Reset

‘Share battery’: If all inverters are connected to the same battery bank when configured as a parallel
system, then this setting must be enabled. If the inverters are configured as a parallel system and are

connected to independent battery banks, then this setting must be disabled.

s‘a
I—A REMINDER:
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e Allsetting changes for parallel inverters must be done while in Standby Mode.

e Ifthe system is connected to a Lithium battery, the host of the battery bank needs to

communicate with the inverter that is set as Master in the parallel system.

e Keep all the settings the same for each inverter in the parallel system on the LCD or
remote monitor!

13.4 INVERTER START-UP AND SHUTDOWN PROCEDURE
13.4.1 STARTING UP THE INVERTER

1. If equipped, turn on(close) the DC breaker between battery and inverter first. Turn on

the BAT breaker located in the cable box of the inverter and then power on the
battery system.

2. Make sure the PV voltages of the strings are within operating parameters. Turn

on(close) PV isolator switches between the inverter and array and then on the side of

the inverter.

3. Make sure Steps 1and 2 are running properly before turning on the grid power or
generator breaker.

4. Power on the load breakers in the cable box of the inverter and then in the load
panel.

13.4.2 SHUTTING DOWN THE INVERTER

DANGER: Never disconnect the battery, PV, or AC input power under load. If there is an
emergency and users must shut down the inverter, please follow the steps outlined below:
1. Turn off the grid breaker feeding the inverter.

2. Switch off the load breaker.

3. Turn off the PV Isolator switch and then battery breaker. Wait for the LCD to go off.
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14. TROUBLESHOOTING & MAINTENANCE

14.1 REGULAR MAINTENANCE

Inverter Maintenance

v

Inspect the inverter every 6 months to check for any damaged cables, accessories, or

terminals, and inspect the inverter itself.

Inspect the inverter every 3 months to verify if the operating parameters are normal

and there is no abnormal heating or noise from all components in the system.

Inspect the inverter every month to confirm nothing covers the inverter heat sink. If
there is, shut down the inverter and clear the heat sink to restore proper cooling.

Battery Maintenance

v" Follow the manufacturer's requirements on maintenance. When users carry out

maintenance on batteries, please make sure to fully shut down the inverter for

safety.

14.2 LED DESCRIPTION

LED Display Description Action
Solid lit Working normally No action needed
Green LED
Flashing =====--. Firmware upgrading Wait until update is complete
Yellow LED | Solid lit Warning, inverter may Needs troubleshooting
stop working
Red LED | Solid lit Fault, inverter will Needs troubleshooting
stop working
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14.3 TROUBLESHOOTING BASED ON LCD SCREEN

Once there is any warning or fault occurring, users can troubleshoot according to the LED status
description and the warning/fault information on the LCD screen.

14.3.1 FAULTS ON THE LCD AND FAULT LIST

If the dot on the left of

the fault item is red, it
. Fault status
means the faULt IS ® Eps power reversed ®Busshort circuit e Relay fault

active. Alarm status| ESEVIcR SRS oM3 Tx failure e Vbus over range

. . ~ Yol : ) SF
VVhen the dOt is grey, it Calltrecord ® Eps connect fault PV volt high e Hard over Curr

. , B/« s o

means the faultis ® Neutral fault ePV short circuit e Temperature fault

. . e Bussample fault  elnconsistant o M8 Rx fault
inactive. Alarm record

e Para Comm error e®Para master loss @ Para rating Diff

e M3 Rx failure eModel fault e Eps short circuit

® Para Spec Diff ®ParaPhase set error @ Para Gen unAccord

® Para Sync loss eFault A e Fault B

e Fault C efFaultD eFaultE
Fault List
Fault Meaning Troubleshooting
) M3 microprocessor fails to receive
M3 Rx failure data Restart the inverter. If the error
ersists, contact your supplier.
Model fault Incorrect model value P Y FE
1. Checkifthe L1, L2, and N wires
are connected correctly at the
EPS <hort circuit Inverter detected short-circuit on load inverter load output terminal.
output terminals 2. Disconnect the load breaker to
see if fault remains. If the fault
persists, contact your supplier.
EPS power Inverter detected power flowing into
reversed load terminal
Bus short circuit DC Bus is short circuited
Relay fault Relay abnormal Restart the inverter. If the fault

DSP fails to receive data from M8 persists, contact your supplier.

microprocessor
DSP fails to receive data from M3
microprocessor

M8 Tx failure

M3 Tx failure

Ensure the PV string voltage is within
the inverter specification. If string
voltage is within range and this fault
persists, contact your supplier.
Check if the wires on load terminal
and grid terminal are wired. correctly.
If the fault persists, contact your
supplier.

Vbus over range DC Bus voltage too high

Load terminal and grid terminal are
EPS connect fault connected wired incorrectly or
reversed
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PV volt high

Hard over curr

Neutral fault

PV short circuit

Temperature fault

Bus sample
fault

Inconsistent

M8 Rx fault

Para Comm error

Para master loss

Para rating Diff

PV voltage is too high

Hardware level over current
protection triggered

Voltage between N and G is greater
than 30V

Short circuit detected on PV input

Heat sink temperature too high

Inverter detected DC bus voltage
lower than PV input voltage

Sampled grid voltage values of DSP
and M8 microprocessor are
inconsistent

M8 microprocessor fails to receive
data from DSP

Parallel communication abnormal

No Master in the parallel system

Rated power of parallel inverters are
inconsistent

Please check if the PV string voltage is
within the inverter specification. If
string voltage is within range and this
fault persists, contact your supplier.
Restart the inverter. If the fault
persists, contact your supplier.

Ensure the neutral wire is connected
correctly.

Disconnect all PV strings from the
inverter. If the error persists, contact
your supplier.

Install the inverter in a place with good
ventilation and no direct sunlight. If the
installation site is okay, check if the
NTC connector inside the inverteris
loose.

Restart the inverter, if the fault
persists, contact your supplier.

1. Check whether the connection of
the parallel cable is loose.
Connect the parallel cable

correctly.

2. Ensurethe PIN status of the CAN

communication cable from the
first to the end inverteris
connected correctly.

1. If a Master has been configured in
the system, the fault will
automatically be removed after
the Master works.

2. If a Master has not been
configured and there are only
Slaves in the system, set the
Master first.

Note: For a single-unit system,
the role of the inverter should be
set as “1 phase Master”

Confirm that the rated power of all

inverters is the same.
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First confirm the wiring for the
parallel system is correct. Once
verified, connect each inverter to the
Para Phase set . . grid. The system will automatically

error Incorrect setting of phase in parallel detect the phase sequence and the
fault automatically resolves after the
phase sequence is detected. If the
fault persists, contact your supplier.
Some inverters are connected to
generators, and some are not.
Para Gen in Inconsistent generator connection in | Confirm all inverters in parallel are
Accord parallel connected to common generator
output, or none are connected to
generators.

. Restart the inverter. If the fault
Para sync loss Parallel inverter fault - .
persists, contact your supplier.

14.3.2 ALARM ON THE LCD AND ALARM LIST

If the dot to the left of the

faultitemis \/euo\/\/, it means Fault status Bat Com failure

. . e Meter Com failure e Bat fault e Auto test failure
the fault is active. When it is

® AFC| Com failure ® AFCl high

Alarm statusf o | cd Com failure ® Fw mismatch e Fan stuck
gl’e\/, |t means the faULt IS ® Batreversed e Tripbyno AC e [rip by Vac abnormal
. . Fault record
|naCt|Ve. e Trip by Facabnormal e Trip by iso low e [rip by gfci high
e Trip by dci high e PV shortcircuit @ GFCl module fault
® Batvolt high ®Batvoltlow ®Bat open

® Offgrid overload ®Offgrid overvolt @ Meter reversed
® Offgrid dev high ®RSD Active ® Alarm A

e Para Phase loss eParano BM set ePara multi BM set

Alarm List

Alarm Meaning Troubleshooting

Check if the communication cable
pinout is correct, and if you have chosen
the correct battery brand on the
inverter’'s LCD. If allis correct but this
alarm persists, contact your supplier.
Inverter fails to communicate with | Restart inverter. If the error continues,

AFCl module contact your supplier.

Check each PV string for correct open-

circuit voltage and short-circuit current.

AFCl high PV arc fault is detected If the PV strings are in good condition,

please clear the alarm on the inverter
LCD.

Check if the communication cable is
connected correctly and in good
working condition. Restart inverter. If
the alarm persists, contact your
supplier.

Inverter fails to communicate with

Bat com failure battery

AFCI com failure

Inverter fails to communicate with

Meter com failure the meter
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Bat Fault

LCD com failure

Fwm mismatch

Fan stuck

Trip by GFCl high

Trip by dci high

PV short circuit

GFCl module
fault

Bat volt high

Bat volt low

Bat open
Off-grid overload

Off-grid overvolt

Meter reversed

Off-grid dcv high
RSD Active

Battery cannot charge or discharge

LCD fails to communicate with M3
microprocessor

Firmware version mismatch
between the microprocessors

Cooling fan(s) are stuck

Inverter detected leakage current
on AC side

Inverter detected high DC injection
current on Grid terminal

Inverter detected a short circuit in
PVinput

GFClI module is abnormal

Battery voltage too high

Battery voltage too low

Battery is disconnected from
inverter

Overload on Load terminal

Load voltage is too high

Meter connection is reversed

High DC voltage component on load
output when running off-grid

Rapid shutdown activated

1. Check the battery communication
cable for correct pinout on both
inverter and battery end.

2. Checkif you have chosen an
incorrect battery brand.

3. Checkif thereis fault on battery's
indicator. If there is a fault,
please contact your battery
supplier.

Restart the inverter. If the fault still
occurs, contact your supplier.

1. Checkif thereis ground fault on
grid and load side.

2. Restartinverter. If the alarm
persists, contact your supplier.

Restart inverter. If the alarm persists,
contact your supplier.

1. Check whether each PV
string is connected correctly.

2. Restartinverter. If the alarm
persists, contact your supplier.
Restart inverter. If the alarm persists,
contact your supplier.

Check whether the battery voltage

exceeds 59.9V; battery voltage should
be within inverter specification.

Check whether the battery voltage is
under 40V; battery voltage should be
within inverter specification.

Check battery breaker or battery fuse.
Reconnect as needed.

Check if load power on inverter LOAD

terminal is within inverter specification.

Restart inverter. If the alarm persists,
contact your supplier.

Check if the meter communication cable

is connected correctly on the inverter
and meter sides.

Restart inverter. If the alarm persists,
contact your supplier.

Check if the RSD switch is pressed.
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Confirm that the wiring of the inverteris
correct. If the Master is set to 3-phase
Master, the number of parallel inverters
must be =3. (The grid input for each
Para phase loss Phase losing in parallel system inverter should be connected correctly

to Grid L1, L2, L3.) If the Master is set to
2x 208 Master, the number of parallel
inverters needs to be =2. (And the grid

input of each inverter should be
connected correctly to Grid L1, L2, L3.)
Master is not set in the parallel Set one of the inverters in the parallel
system system as the Master.

There are at least two inverters set as
the Master in the parallel system. Keep
one Master and set the other as Slave.

Para no BM set

Multiple Primaries have been set in

Para multi BM set the parallel system

15. STANDARDS AND CERTIFICATIONS

The EG4 18kPVis ETL & cETL listed and complies with national and international standards for safety
and reliability when connected to the grid.

Safety

e UL1741SB Rule 21
e RSD NEC2020:690.12
e AFCINEC2020:690.11 / UL1699B
e GFDINEC 2020:690.41(B)
e (SA22.21071
e (SA22.2.330
Grid Connection
o |EEE15471:2020; IEEE 1547:2018
e Hawaii Rule 14H
e (alifornia Rule 21 Phase I, II, IlI

EMC

e FCCPart15ClassB
Outdoor Rating

o NEMA4X/IPB5



EG4 All-In-One Hybrid Inverter Warranty Document

Congratulations on your purchase. EG4 Electronics offers a 10-year Full Parts Replacement or Full Product
Replacement Warranty from the date of original inverter (EG4 Hybrid Inverter*) purchase. Your warranty must be
registered within the first year of purchase or provide proof of purchase from an EG4 authorized distributor to
remain valid. If you choose not to register or cannot provide proof of purchase, your warranty may be invalidated.
This limited warranty is to the original purchaser of the product and is one time transferable only if the product
remains installed in the original installation location. All parts exchanges are covered during the

warranty period. Outside of the continental US, replacement shipping charges may apply.

Product that is not purchased through an EG4 approved vendor is not covered under this warranty. A list
of approved vendors can be found on our website. Reselling or removing the product from the
original installation site will void the warranty.

Warranty Exclusions - EG4 Electronics has no obligation under this limited warranty for products
subjected to the following conditions (including but not limited to):

1) Damages incurred during installation/reinstallation or removal
2) Poor workmanship performed by an individual, installer, or a firm
3) Damages caused by mishandling the product or inappropriate environmental exposure

4) Damages caused by improper maintenance or operating outside the specified operating conditions
5) Tampering, altering, and/or disassembly of the product

6) Using product in applications other than what the manufacturer intended

7) Lightning, fire, flood, earthquake, terrorism, riots, or acts of God

8) Any product with a serial number that has been altered, defaced, or removed

9) Any unauthorized firmware updates/upgrades/patches

10) Damages incurred from a voltage or current spikes due to open-loop lithium battery communications

EG4 product warranty is a limited warranty — EG4 limits its liability in the event of a product defect to
repair or replacement in accordance with the terms of this limited warranty. EG4 is not responsible for
any additional or indirect damages that may arise from the malfunctioning of the product. These damages
could be incidental or consequential, including without limitation, any liability for the loss of revenue,
profits, or time. EG4 shall not be liable for any direct or indirect loss of life, including but not limited to
bodily injury, illness, or death arising from the misuse or mishandling of the product, whether caused by
negligence or otherwise.

Return Policy and Warranty Claims Procedure: Contact your original place of purchase.

*EG4 Hybrid Inverter Covers: 12kPV | Model: 1V-8000-HYB-AW-(may be followed by 00-99)

18kPV-12LV | Model: 18kPV-12LV, IV-12000-HYB-AW-(may be followed by 00-99)

Version 1.2 | Information subject to change without notice.
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