





Important Safety Instructions

Please save this manual for future review.
This manual contains safety, installation and operation for Maximum Power Point

Tracking (MPPT) TRIRON N series controller ("the controller” as referred to in this
manual).

General Safety Information
¥ Read carefully all the instructions and warnings imithe manual beféne installation.

¥ No user serviceable components inside the gontroller. DO NOT 'disassemble or
attempt to repair the controller.

¥ Mount the contraller indoors. Prevent exposure to the elerients and do nat allow
water to enter the contralle;

¥ Install the controller in a well veritilated -place. The controller's heat sink may
become very hot duritig, opetition.

¥ It is suggested to install appropriate external fuses/breakers.

» Make sure ta,switch’off all PV array coppieetions and the battery fuse/breakers
befpre contipller installation ang, adjustmeht.

» Power gonnections must remgin tight to avoid excessive heating from loose
connectioh.
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1. General Information

1.1 Overview

The TRIRON N series controllers are modular-designed products based on six MPPT
solar controller models. The main unit{Power Module)(TRIRON-N) is a solar controller
which can be integrated with different display and interface modules to meet a
variety of functional requirements. The TRIRON N series controllers can automatically
identify and load the drivers of various modules. There are three display modules
{Basic 1(DB1), Standard1(DS1) and Stardard2(DS2)) and four interface modules
(USB COM Slave(UCS), Relay COM Slave(RCS)Relay COM Masteér(RCM) and
Dual USB1(USB1)). Users can choose any combinatiop,of these modiles #igcording
to their needs.

With the advanced MPPT control algorithiy, TRIRON N serigs, cattrollers can
minimize the maximum power point/losg, rate and loss, timegquiskly track the
maximum power point of the PV amay,and obtain the jiakimutn energy from solar
maodules under any conditians; arid ‘can ifitrease theyratio ¢f energy utilization in tHe
solar system by 20%-30% tamparéd with a PYWM chiarging method. With the adaptive
three-stage charging mode/baseditn a digital confrol gircuit, TRIRON N, series
controllers can effectively prolong'the lifecycle of bafteties, significantly improve, the
system performance apflisuppiért all-aroungd electrahic protection functidits, including
avercharging and ovér-diseharging protection to tmjinimize damages toitgmponents of
the system galsed byiincorrect installgtion or system failure afiithe Ulviost, and
effectively éngure safer and more reliable gpgrdtion of the sglar power gupply system
for a longer,setyice time. This modular sol@r edntroller can be widely W$ed for different
appligations; gjg}), communicatidijbase stations, household.systéms, street lighting
systenysand field monitaring, étc.

Features:
. Identify and Jeadithe drivers of variougmodulgs ‘automatically
. Modular design for gasy combinationjand replacement

. Advaficed MPPT control algorithm, to'trinimize the MPP loss rate and loss time
. Advanced MPPT technaology,mith effidiency no less than 99.5%.

. Maximum DC/DC conversionefficiency of 98%
. Ultra-fast tracking speed ‘and guaranteed tracking efficiency.
. Automatic limitatibtipfthe charging power and current

. Wide MPP operating voltage range.

. Multiple load work modes

. Support the lead-acid and lithium batteries with the needed tem. compensation
. Real-time energy statistics function.

. Overheating power reduction function
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1.4 Designations of Controller Models
EXAMPLE:
TRIRON1210N / DS2 / RCM
I B &
|
!
| Interface Module(UCS,RCM,RCS,USB1,CCV)

I
|
|
|
|
|
|
|
| — —.-—»Display Module{DB1,DS1,052,DCV)
|

|

B — — — >Common Negative System

——————— —>Max. PV open circuit voltage 100V

TRIRON1206N
TRIRON2206N/TRIRON1210N
TRIRONZ2Z210N/TRIRON3210N
TRIRON4210N/TRIRON4215N

LF——————— —» System Voltage12 or 24VDC

I
|
|
|
|
|
|
|
| Y »Charge & discharge current10A
|

T, >Product Series









2. Installation Instructions

2.1 General Installation Notes

Please read the entire installation instructions to get familiar with the installation
steps before installation.

Be very careful when installing the batteries, especially flooded lead-acid battery.
Please wear eye protection, and have fresh water available to wash and clean any
contact with battery acid.

Keep the battery away from any metal objects, whichimay cause short cinguit of the
battery.

Explosive battery gases may come out fromiithe battery during charging, so make
sure ventilation condition is good.

Ventilation is highly recommendéd jf mgiuhted in anencloslire, Never install the
controller in a sealed enclasure ith flooded batterjes! Pattery fumes from ventad
batteries will corrode and gestroy'the controller cirgyits.

Loose power connections aid corroded wirgs may'result in high heat that can melt
wire insulation, burn “sirrounding materialg, or even cause firgi |Ensure tight
cohnections 'and use gable clamps tojsecure cables and prevent them from: swaying
in mobile@pplications.

Lead-acid battery and lithiumubattery are recommended, otherkinds please refer to
the battery manufacturer,

Battery cannection maly be wiredito ane battery or @ bank'of batteries. The following
instructions refer td a singular battery, but it is implied that the battery connection
can be made tosgither one hattery or a grap of batteties in a battery bank.

Multiple same 'models, oficontrollers can be ingtalled in parallel on the same battery
bank to achieve highgr charging current.! yEach controller must have its own solar
maodulé(s}.

Select thelsystem cables accorfling to BA/mm? or less current density in accordance
with Article B80.0f the National Eleptrical Code, NFPA 70.

2.2 PV Array Requirements

(1) Serial connection (string) of PV modules

As the core component of PV system, controller could be suitable for various types of
PV modules and maximize converting solar energy into electrical energy. According to
the open circuit valtage (V) and the maximum power point voltage (V) of the
MPPT controller, the series number of different types PV modules can be calculated.
The below table is for reference only.



TRIRON1206N/2206N:

36 cell 48 cell 54 cell 60 cell
fgﬁ;erg Voc<23V Voc<31V Voo <34V Voc<<38V
9 Max. Best Max.| Best Max. Best Max. Best
12V 2 2 1 1 1 1 1 1
24V 2 2 - - - - - -
System 72 cell Voc<<46V 96 cell Voc<<62V Thin-Film Module
voltage Max. Best Max. Best Voc>80V
12V 1 1 - i m
24V 1 1 - H -

NOTE: The above parameter values arg, caloulated under standéid, test conditions

(STC (Standard Test Condition): Irradiance;1000Mfm>, Module Templratiite 25°C,

Air Mass1.5.)

TRIRON1210N/2210N/3210N/4210N:

36 cell 48 'cell 54 cell 60 cell
ﬁgﬁt:"; Voc<c23V Voc<31V Vit 34V Voc<<38¥ ]
9 Max. Max. | Best | Max, | Best | Max. [+Bast
12V 4 1 2 1 2, 1
24V 2 2 ] 2 2 2 2
System T2cell Voc<46V 96 tell Yoc<62V l ThinsFiltn Module
voltage Max. Best Max. Best Vioc >80V
12V 2 1 1 1 1
24y 2 1 1 1

NOTE: The above parameter valugs'are calculated understandard test conditions
(STC (Standard Test Goridition): “Iradiance, 1000Wim®, ;Module Tem perature 25°C,

Air Mass1.5.)
TRIRON4215M:
3bcell A8cell 54cell B0cell
Syl‘ft-mm Voc<23V MootV Voo< 34V Voc< 38V
voltags Max. Best | Max, Best | Max. Best | Max. Best
12V 4 FAN 1 2 1 2 1
24V 3] 3 I 4 2 4 2 3 2
System T2cell Voe<46Y g6cell Voc<62V Thin-Film Module
voltage Max. Best Max. Best Voc >80V
12V 2 1 1 1 1
24V 3 2 2 1 1

NOTE: The above parameter values are calculated under standard test conditions
(STC (Standard Test Condition): Iradiance 1000W/m°, Module Temperature 25°C,

Air Mass1.5.)
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6. Protections, Troubleshooting and Maintenance

6.1 Protection

PV Over Current

When the charging current or power of the PV array exceeds its rated current or power, it will be charged at the rated
current or power.

PV Short Circuit

When not in PV charging state, the controller will not be damaged in case of a sher-circuiting in the PV array.

PV Reverse Polarity

When the polarity of the PV array is reversed, the controller may not be damaged and can continue to operate normally
after the polarity is corrected.

NOTE: If the PV array is reverse connected tothe coniroller,1.5 times rated coniroller powr (watts)fr om the PV array, will
damage the controller.

Night Reverse Charging

Prevents the battery from discharging through the PV module © at night.

Battery Reverse Polarity

Fully protected against battery reverse. polarity; no damage to the controller will result. Correct the miswire to resume
normal operation.

Battery Over Voltage

When the battery voltage reaches the over voltage disconnect voltage, it will automatically stop baltery charging to prevent
battery damage caused by over-charging.

Battery Over Discharge

When the battery voltage reaches the low voltage disconnect voltage, it will automatically stop battery discharging to
prevent battery damage caused by over-discharging. (Any controller connected loads will be disconnected. Loads directly
connected to the battery will not be affected and may continue to discharge the batiery.)

Battery Overheating

The controller can detect the battery temperature through an external temperature sensor. The controller stops working
when its temperature exceeds 65 °C and begins working when its temperature is below 55 °C.

Lithium Battery L ow
Temperature

When the temperature detected by the optional temperature sensor is lower than the Low Temperature Protection
Threshold{(LTPT), the controller will stop charging and discharging-automatically. When the detected temperature is higher
thanthe LTPT, the controllerwill be working automatically (The LTPT is 0 °C by default and can be set within the range of
10 ~-40 °C).

Load Short Circuit

When the load is shor circuited (The short circuit current is 24 times the rated controller load current), the controller will
automatically cut off the output. If the load reconnects the output automatically five times (delay of 5s, 10s, 15s, 20s, 253),
it needs to be cleared by pressing the Load button, restaringthe controller or switching from Night to the Day (nighttime =
3 hours).

Load Overload

When the load is overloading (The overload current is =.1.05 times the rated load current), the controller will automatically
cut off the output. If the load reconnects automatically five times (delay of 5s, 10s, 15s, 20s, 25s), it needs to be cleared by
pressing the Load button restarting the controller, switching from Night to Day (nighttime > 3 hours).

Controller Overheating™

The controller is able to detect the temperature inside the battery through an optional remote sensor. The controller stops
working when its temperature exceeds 85 °C and begins to working when its temperature is below 75 °C.

TVS High Voltage
Transients

The internal circuitry of the controller is designed with Transient Voltage Suppressors (TVS) which can only protect
against high-voltage surge pulses with less energy. If the controller is to be used in an area with frequent lightning strikes,
it is recommended to install an external surge arrester.
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*When the internal temperature is 81°C, the reducing power charging mode which
reduce the charging power of 5%,10%,20%,40% every increase 1 “Cis tumed on. If
the internal temperature is greater than 85°C, the contraller will stop charging. But
while the temperature decline to be below 75 °C, the controller will resume.

6.2 Troubleshooting

® Controller Faults

Faults

Possible reasons

Troubleshooting

Charging LED indicator off during
daytime when sunshine falls on
PV modules properly

PV array
disconnection

Confim that PV and battery
wire connections are correct
and tight

Wire connection is correct, the
controller is not working.

Battery voltage
is lower than 8V

Please check the voltage of
battery. Atleast 9V voltage to
activate the controller.

DB1: Charging indicator
Green fast flashing

D51: Battery level shows
full, battery frame

A |!| blink, fault icon blink

DS2: Charging indicator
Green fast flashing
Battery level shows

= A full, battery frame

— blink, fault-icon blink

Battery over
voltage

Checl if battery voltage is
higher than OV D{overvoltage
disconnect voltage), and
disconnect the PV.

DB1: Battery indicator
Red on solid

DS1: Battery level shows

empty, battery frame
A blink, faultiicon blink

Battery over

When the battery voltage is
restored to or above LVR{low

— discharged voltage reconnect voltage), the
DS2: Battery indicator load will recover
Red on solid Rattery level shows
D A\ empty, battery frame
blink, fault icon blink
DB1: Batteryindicator
Red slowly flashing
Ds1: ; :
The controller will automatically
A |_I Interface blink Battery turn the system off. But while

DS2: Battery indicator
Red slowly flashing

Y

Owerheating

the temperature decline to be
below 55 °C, the controller will
resume.
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7. Technical Specifications

Electrical Parameters

ltem TRIRON TRIRON | TRIRON TRIRON | TRIRON TRIRON | TRIRON
1206N 2206N 1210N 2210N 3210N 4210N 4215N
System nominal voltage 12/24VDC Auto”
Rated charge current 10A 20A 10A 204 30A 40A 40A
Rated discharge current 10A 20A 10A 20A 30A 40A 40A
Battery voltage range .- 8§32V
Max. PV open circuit voltage GOV: 1l?'0\n’a 150\/2
46V 92V 138V
(Battery voltage +2V)
MPP voltage range —36v (Battery voltage +2V)—T72V (Battery voltage +2V)— 108V
ox P pover | oY | 2oy | oom ey [ ey | Sameay Lo | oy
Self-consumption E1AMA(12V);: 515mA(24V)
Discharge circuit voltage drop _ <0.18V
I::'ﬁfl’::r:ge compensate -3mMVIC/2V (Default)
Grounding Commbon negative
RS485 interface 5YDCM00mA
USB interface SVYDC/2.2A(Total)
Relay interface 30VDC/A
Backlight time Default:60S, Rahge:0~9995(0S:the backlight is ON all the time)

(M\When a lithium battery is used, the system voltage can't be identified aulamatically.

@At minimum operating environment fem perature

(@At 25°C ervironment temperature

@\When a lithium battery is used, the tempetature compensate coefficient will be 0,and can't be changed.
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Environmental Parameters

-25°C~+55C(LCD)

Working environment temperaturelli ; .
-30/C~+55°C (No LCD}

Storage temperature range

-20°C~+70°C
Relative humidity <95%, N.¢
Enclosure IP30

¥The controller can full load working in the working environment temperature, When the internal temperature is 81°C, the reducing
power charging mode is turned on. Refer to P36.
Mechanical Parameters

tem TRIRON1ZION Rronpon | mmonazon TRIRONZ15N
Dimension 135%180.8x47 3mm 150=216x56.7mm 158%238.3x62.7mm 183%256.8x66.7mm
Mounting dimension 126x150mme 141x170mm 158x200mm 174%220mm
Mounting hole size $5mm
Terminal 12AWGEmmM?) SAWG(16mm’) BAWIG(16mm™) SAWG(16mm?)
Recommended cable 12AWGAmInT) 10AWG(EMM?) BAWG(10mm?) EAWG(16mm?)
Weight 0.58kg 0.92kg 1.35kg 2.06kg
Module Parameters

.

Item DB1 DSs1 DS2 Uucs RCM RCS usB1
Self-consumption 2mA ImA 4mA 8.5mA 3.5mA 4mA 6.5mA
Dimension 88.5%66%23. 1mm 88.5x28x19.2mm
Weight 25¢g | 559 55g 30g 20g 20g 269
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