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Solar Battery Charger & Load Controller
With

TrakStarTM Maximum Power Point Tracking Technology
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348.40
(13.72)

6.00
(0.24)

O5.5 (0.22)

O 5.5 (0.22)

O 10.2 ( 0.4)

170.2(6.7)
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Nominal Battery 
Voltage 12-24-48V 12-24-48V 12-24-48V

Maximum PV Open-
circuit Voltage1 200V 200V 200V

Nominal Maximum 
Output Power

800-1600-
3200W

1075-2150-
4300W

1350-2700-
5400W

Maximum 
Recommended PV 

Input Power2

1200-2400-
4800W

1600-3200-
6400W

2000-4000-
8000W

Maximum Charge 
Current3 60A 80A 100A

Rated Load Current 30A 30A 30A
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WARNING:		Risk	Of	Electrical	Shock.	
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WARNING:		SHOCK	HAZARD
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WARNING:		Shock	Hazard
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Figure 2-1. GenStar MPPT Exterior Features
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WARNING:		RISK OF EXPLOSION
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Figure 2-2. Meter Features
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Refer	to	Figures	3-1	and	3-2.

CAUTION:		Risk	of	Burns

��������������� ��	������������
����
��������	���������������
�������������� ��	������

����������������
�����	���
����	��
�
��	���
��

  

   

Figure 3-1. Required mounting clearance for proper air flow
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Figure 3.2 - Hanging GenStar using keyhole slot
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STEP 3(D)
Insert and 
pull down
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   Table 3-1. Battery Circuit Breaker/Fuse Current Ratings Meeting U.S. National Electrical Code 
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If	156%	of	PV	array	I

sc
	is	greater	than	the	maximum	PV	input	breaker	or	fuse	current	rating,	the	PV	array	

breaker	or	fuse	should	be	located	at	the	output	of	the	PV	array	combiner.				
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Before	connecting	any	wires,	read	the	instructions	in	Section	3.4,	and	lay	out	the	lengths	and	routes	

needed.

When	wiring,	secure	and	contain	wire	runs	as	required	by	code.
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For	Accessory	Wiring,	refer	to	schematic	in	Figure	3.3	below	when	following	3.4.1	and	3.4.2	on	next	

pages.

Figure 3-3. Accessory installation detail
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Refer	to	Figure	3-3	above.	

WARNING:	Fire	Hazard

������
�������
������	�� �������	���������������������������������¥����������	��������������������������

����
�������¥�������	����	�������

��
��������
�������������

��
	�	����
����
���
�����	���
����������

�����

����
�����

	����������������
���
��

������
� � �����
����������
����
�	
����
	���
������	
�����
�������


����	���	
���
���
���
��
���������
��
�����
������
���
�����
	������
��
����������	���
���
���������
���������
������
�����
����������
���
���
�
�����
���
�������

����
�����
���
��
�	
��	�����������
����
�����
�����������
���

	���
��
���������������
�	��
����
�
����
����
�����
���
���
���
��	

�������	��

�����
����
	���������
������
���
���������
������
��
��
���
��
�������
�����
������
�	
�	
����
	���

�������
�����
��������������������������
�����
���
�	
�	
����
	�
��
��
����
��
����������������
��
�
		������
���	����
���
������
������

	����£���	����
������
������
�


����	�

BATTERY 
SENSE (+) (-)

5 Amp fuse

RTS
LUGS

Install ferrite core 
with at least one 
RTS wire loop, 
then close and 

lock core.
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Refer	to	Figure	3-3		above.
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PV INPUT

PV 
(+)

BATT 
(+)

GND
COMMON
NEGATIVES

-

12V-24-48V

 BATTERY

+

Earth 
Ground

PV 
Breaker

Battery 
Breaker

LOAD 
(-)

LOAD 
(+)

LOAD 
(-)

Install ferrite core around 
PV (+) and (-) wires, 

then close and lock core

+

-- --

EQUIPMENT
GROUNDING
CONDUCTOR

GROUNDING
ELECTRODE

CONDUCTOR

Install ferrite 
core with at 

least one 
Ethernet wire 

loop, then 
close and 
lock core.

IMPORTANT:  DO NOT 

CONNECT SOLAR INPUT 

UNTIL AFTER THE

CONTROLLER HAS BEEN

COMMISSIONED 

NOTE:  Lighter-colored GenStar 
              unit shown for clarity.

Actual wire routing and 
connection hardware 
components may vary.

LEGEND

            POSITIVE CONDUCTOR

               NEGATIVE CONDUCTOR

Figure 3-4. GenStar MPPT Power Wiring
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Refer	to	Figure	3-4	above.
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electrical	negative	must	be	bonded	through	a	GFPD	to	earth	ground	at	only	one	point.
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WARNING:		Risk	Of	Electrical	Shock.	
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Refer	to	Figure	3-4	above.
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WARNING:		SHOCK	HAZARD	-	LIVE	EQUIPMENT	GROUND	CONNECTION
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CAUTION:		EQUIPMENT	DAMAGE
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Refer	to	Figure	3-4	above.

WARNING:	SHOCK	HAZARD	-	LIVE	EQUIPMENT	GROUND	CONNECTION
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refer	to	Figure	3-4	in	section	3.4.2.
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CAUTION:	Equpiment	Damage	
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Do	not	close	any	load	disconnects	or	breakers	at	this	time.
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For	complete	documentation,	refer	to	each	ReadyBlock's	installation	and	operation	instructions.	

Warning:	Shock	Hazard
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  Read Block 
instructions 

before joining 
to GenStar 

board

2

1

  4

3

�����
� ­����
�����
������	��

����� - refer to separate Block documentation for complete instructions
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WARNING:	EQUIPMENT	DAMAGE
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	WARNING:	Equipment	Damage	
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12V,  24V or 
48V

BMS 
Block?

Battery
Charging

Profile

1  “RTS Required”, is the default setting.  Once a unit is 

commissioned with this default, a subsequent change to,  

“RTS not required”, necessitates that the unit be           

re-commissioned via a Factory Reset using the local 

meter - Installer Setup\Commands\Factory Reset. 

Also see RTS Start-up and Run-time Behavior Tables 

below.

Select 
Battery
Model

LVD-LVR
Profile

LVD-LVR
Profile

RTS
Required?1

Local Time 
Offset

Set UTC-
Time 

YESNO

SKU-HW-
SW Versions

Language

Ethernet 
Writes?

MSC
Logo

Initial
Power-up

Figure 3-6 Commisioning Flowchart
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Start-Up Behavior RTS Required -YES

(Default Setting)

RTS Required - NO

(Default must be changed in factory 

reset-new commisioning)
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Table 3-3 GenStar MPPT Start-Up Behavior 

Run Time Behavior RTS REQUIRED - YES

(Default Setting)

RTS REQUIRED - NO

(Defaults mus be changes in Installer 

Setup)
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Table 3-4 Genstar MPPT Run-time Behavior
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See	Figure	4-1
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https://www.morningstarcorp.com/wp-content/uploads/meter-map-genstar-mppt-en.pdf


Configuration �

   Main Display

      History

         Settings

Setup and                       

Installer Setup

     Display and      

    Button

Status               

View control counters, solar 

input, charging, DC load    

control, ReadyBlocks, date 

and time, network

Can control DC Loads,    

Counters, Charging, System, 

External Source Control (ESC) 

and ReadyBlocks. System 

commands, allow controller 

re-boot and factory settings 

reset (in   Installer Setup).

View error-event log, daily   
records and historical graphs

Analogous to LiveView Set-

tings Screen.

View I.D.s and versions,      

charger, network, modes and 

profiles, charging and load 

states, faults, alarms. 

networks, ReadyBlocks,  Ex-

ternal Source Control (ESC) 

Timing Controls

ADJUST:

 • LCD contrast, brightness,   

 backlight enable and timer,   

 auto-scroll, auto-scroll timer, 

 auto-return, language,      

 temperature units

PROGRAM:

 • So�-key commands

• Save and load settings between 

charger and PC or SD card (in    In-

staller Setup)

 

  • Time, date, network settings,  

    SD Card and Logger

  PROGRAM:   

• Charging, DC load, solar 

input

• Settings for schedules, 

ReadyBlocks. ESC programming 

requires LiveView webpage\ In-

staller Setup

• Upload new firmware from a PC 

or SD Card; save settings to SD 

card or PC 

  Commands
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https://play.google.com/store/apps/details?id=com.morningstar.android
https://apps.apple.com/us/app/morningstar-mobile/id1638164491
 https://www.morningstarcorp.com/technical-doc-genstar-firmware-updates-guide/  
 https://www.morningstarcorp.com/technical-doc-genstar-firmware-updates-guide/  
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��	�����	�����For	security	reasons,	the,	"MODBUS	writes	over	Ethernet"	enable/

disable	setting	can	only	be	modified	on	the	local	meter	display.	This	a	safety	feature	to	prevent	

unintended	changes	to	custom	settings,	but	it	is	not	a	replacement	for	proper	network	security.	

This	feature	does	not	block	write	commands	on	an	EIA-485	network.	Never	connect	units	to	an	

open	or	unprotected	network.�
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Also	refer	to	LiveView	or	meter	map	for	all	custom	settings	options.
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WARNING:	EQUIPMENT	DAMAGE
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(Intervals are met when elapsed time equals required time) 

EXTERNAL SOURCE  CONTROLS  TIMING SEQUENCE  EXAMPLE

Minimum Time Off (Mins)

Minimum Run-time (Mins)

Maximum Run-time (Mins)

Time Interval:  
Required-Elapsed
Time 

      DURATION (Secs or Mins)                 

START 
MIN. RUN 

TIMER

START 
MAX. RUN 

TIMER

START
GEN

STOP
GEN

Figure 4-2 External Source Control Timing 
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Table 4-1 ESC Control Conditions Presets (12V Nominal - Schedules not shown)
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Figure 5-2. GenStar MPPT 4-stage charging algorithm
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BBaatttteerryy  TTyyppee--PPrreesseett Volts Volts Volts Minutes Minutes Minutes

1 - Sealed 14.1 13.7 Disabled 150 Disabled Disabled

2 - Sealed 14.3 13.7 14.61 150 60 120

3 - Sealed / Flooded 14.5 13.6 15.01 180 60 120

4 - Sealed / Flooded 14.6 13.5 15.21 180 120 180

5 - Sealed / Flooded 14.8 13.5 15.41 180 120 180

6 - LiFePO4 - Low2 13.6 13.5 Disabled 180 Disabled Disabled

7 - LiFePO4 - Medium2 13.9 13.5 Disabled 20 Disabled Disabled

8 - LiFePO4  High2 14.2 13.5 Disabled 15 Disabled Disabled

EEqquuaalliizzaattiioonn  
TTiimmeeoouutt

AAbbssoorrppttiioonn  
VVoollttaaggee

FFllooaatt  VVoollttaaggee
EEqquuaalliizzaattiioonn  

VVoollttaaggee
AAbbssoorrppttiioonn  

TTiimmee
EEqquuaalliizzaattiioonn  

TTiimmee

Table 5-1. GenStar MPPT Preset Battery Charging Profiles
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Shared Settings Lead-Acid Value Lithium Value 

Absorption Extension Voltage 12.5 Disabled

Absorption Extension Time Absorption Time + 30 NA

Float Exit Time-out Voltage 12.6 13.3

Float Exit Time-out 60 60

Float Cancel Voltage 12.0 Disabled

Equalize Time-out Equalize Time +60 N/A

Temperature Compensation Coefficient -30 Disabled

Compensation Temperature Range - 20 to +40 NA

Low Temperature Foldback 100% Disabled +2

Low Temperature Foldback 0% Disabled 0

Table 5-3. GenStar MPPT Shared Preset Charging Settings
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Table 5-2. GenStar MPPT ¤��­¤������
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1 Lead Acid Solar HVD/ HVR settings are temperature compensated.

Charging Profile Solar HVD Solar HVR
Battery Type-Preset Volts Volts

Lead Acid Charge Presets 

1-5

Highest set-point in charging 

profile [+ 0.5V (@ 25ºC)]1

13.81

6 - LiFePO4 - Low 14.2 13.6
7 - LiFePO4 - Medium 14.4 13.6
8 - LiFePO4 High 14.45 13.6
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Figure 5-3. Absorption Extension Charging Profile
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Figure 5-4. Float Exit Time-out Voltage Charging Profile
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Figure 5.5. Float Cancel Charging Profile 
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2 - Lead Acid 11.50 12.80 10 -4
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LLooaadd  CCoonnttrrooll  TTyyppee--
PPrreesseett
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 Table 5-5. Maintenance Schedule
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Serial Cable

 Figure 6-2. A serial connection between a PC and the GenStar MPPT
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Figure 6-3. Ethernet network diagrams
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Also	see	Configuration	Section	4.2.2	Network	Settings	for	further	details.
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LIMITED WARRANTY - Morningstar Solar Charge Controllers and Inverters 
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An	RMA	number	must	be	issued	by	Morningstar	prior	to	return	of	any	unit(s)	under	this	warranty.	

Required	RMA	information:	
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Electrical:

60 Amps 80 Amps 100 Amps

56/60 Amps 75/80 Amps 94/100 Amps

Nominal Operating Voltage

Battery Voltage Range

30 Amps 30 Amps 30 Amps

Maximum Self-consumption

ALL:  99%

12, 24, 48 Volts     12, 24, 48 Volts 12, 24, 48 Volts

800, 1600, 3200   1064, 2128, 4256 1330, 2660, 5320

Mechanical:

14.625 / 6.63 15.625 / 7.09  16.4375 / 7.46

Wire Size Range:

    Battery voltage sense and RTS      

         

    Battery voltage sense and RTS      

Enclosure IP20, Type 1

Battery Charging:

4-stage Charging:

Coefficient:

set-points:

GS-MPPT-100M-200V

       ALL: 200 Volts

Grounding Leg

     ALL:  With coin cell (CR-2032)

Maximum Battery Charge Current

MPPT Operating Voltage Range                                       ALL:  > battery voltage + 1 Volt; < 180 Volts                                   

GS-MPPT-80M-200V GS-MPPT-60M-200V

Max. Input Current (Imp/Isc)

Maximum Input Voltage (Voc)

Nominal Maximum Output Power (Watts)

    100 in-lb / 11.3 N-m

    5 in-lb / 0.565 N-m

       ALL:  12-24-48 VDC

       ALL:  9-72V (charging); 10-72V (load); Power OFF < 8V

       < 2.4 Watts (12/24V); < 3.2 Watts (48V)

        ALL:  Negative (pos. ground compatible with array float)

Real Time Clock (RTC)

Maximum Load Current

Peak Efficiency

      ALL:  4500 Watts/portTransient Surge Protection

    36.4/14.3 (H)  x  22.2/8.7 (W) x 17.0/6.7 (D)

     0.25 - 1.0 mm
2
  / #24 - 16 AWG

        Bulk, Absorption, Float, Equalization

Dimensions (cm/in)

    Battery and PV input terminals

     10 - 53.5 mm
2
  / #8 - 1/0 AWG 

Temperature-compensated

(shared for Lead-acid presets; disabled by default for Lithium presets)

 -30mV/12 volt/ºC

    Battery and PV input terminals

Temperature compensation

Weight (lb/kg)

    Load terminals

    Equip. grounding terminals

2.5 - 13.3 mm
2
 / #14 - 6 AWG (EXCEPT fine-stranded #6)

2.5 - 33.6 mm
2
 / #14 - 2 AWG

    Load terminals

    Equip. grounding terminals

35 in-lb / 3.9 N-m

50 in-lb / 5.65 N-m

     Absorption, Float, Equalize, HVD, HVDR (solar)     

Maximum torque:
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RS-232 Port

EIA-485 Port   Yes

Bluetooth Low Power Yes

Supported Protocols Modbus, ModbusIP, HTTP, SNMP v2c, Bluetooth LE

Datalogging Capacity & Capability

Local Display:
Digital Meter:

    Resolution            128 x 64

    Viewing Area       70mm x 40mm
   Blue on white

Operating Temperature     -20°C to +60°C   

Storage Temperature     -50°C to +80°C

Environmental:
    3000 meters

Ambient Operating Temperature Range  
Storage Temperature      -50ºC to +80ºC
Humidity       100% n.c.
Tropicalization  Conformally coated PCBs;

 Marine-rated terminals

Protections:

Reverse night Battery removal 
Power-up against any active faults Low temp foldback

Reverse polarity - array High temp. foldback

Solar short-circuit Solar high voltage 
Solar overload Load over-current

High heatsink temperature - current de-rating Heatsink temperature Limit

High heatsink temperature - load disconnect High voltage (solar, battery, load) 
Load short-circuit Short-circuit

Controller Area Network (CAN) Yes

    Display Color Backlight

Internal (LiveView): 3 to 4 years daily records; 35,000 to 140,000 

events (event frequency can vary greatly) 

GENSTAR MPPT - all models

Yes

Communication-Interfaces:

Ethernet/RJ-45 Port

Yes (8 GB included)

YesUSB-C for data 

SD Card 

Yes

Nearly infinite with 8 GB SD card (datafiles only)

-30°C to +60°C (current may de-rate above 45°C)
1

* Thermal performance depends on the model and system parameters. 

Maximum Operating Altitude

* Thermal performance depends on the model and system parameters. See operating 

manual and Heat Dissipation of GenStar MPPT Controllers Inside Enclosures white paper 

for further performance characteristic data and information.
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Celsius to Fahrenheit Conversions

ºCelsius ºFahrenheit
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Table A-1. Celsius to Fahrenheit Conversions
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Minimum Battery Wire Sizing - 75ºC rated copper  

MODEL

Wire Size in a raceway, cable, or earth1 Wire Size in free air2

Metric Wire Size3 

(mm2)
² �¯�  �¯­��¯� ² �¯�  �¯­��¯�

��­����­�� ¦�����  �����½���±� ¦����� ¦�����
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Table A-2. Minimum DC battery wire sizes for 75ºC copper

Minimum Output/Load Wire Sizing (based on breaker or fuse sizes)

����������

Breaker or fuse 

Rating
@30ºC

Metric               

Wire Size (mm2)

������	 ¦������ ���

������	 ¦������ �

������	 ¦������ �

 �����	 ¦������ �

������	 ¦����� ��

Table A-3. DC load output wire sizes
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2% Voltage Drop Chart for 75°C or 90ºC Stranded Copper Wire
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Wire 

Size   

(AWG)

100A 90A 80A 70A 60A 55A 50A 45A 40A 35A 30A 25A 20A 15A
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Table A-4. Maximum 1-way wire distance for 12 Volt systems, stranded copper, 2% voltage drop
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Wire 

Size   

(mm2)

100A 90A 80A 70A 60A 55A 50A 45A 40A 35A 30A 25A 20A 15A
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Table A-5. Maximum 1-way wire distance for 12 Volt systems, stranded copper, 2% voltage drop
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