Contact Us

& www.moduluslogistics.com

info@moduluslogsitics.com

—_ O Modulus Logistics



EATER

ag
14
=
<
3
(14
<
B
]
/L

121J9AU| J21D3H
191DM JD|OS
wmNddHL1Ad



PVTHERM: User Manual

CONTENTS
O0l. Introduction 5
11 Product Advantages and Benefits 5
02. Safety Instructions & Warnings 6
2.2. Transport and Storage 7
2.3. Disclaimer 8
03. Installation Instructions 8
3. Installation Areas to Avoid 9
3.2. System Connections 10
3.3. PV Module Selection 10
3.4, Installing the Unit n
35. Switching ON/OFF N
3.6. Single Line Diagram for Installation 13
04. Operational Functionality. 13
4. System Protection 14
05. Maintenance 14
06. System Specifications 15
6.1. Technical Specifications 15
6.2. Standards 15
07. Error Indications and Troubleshooting 16
7. General Error Indications and Troubleshooting 16
08. Terminology 17
09. Installation Checklist 18
010. Warranty 19
LIST OF FIGURES AND TABLES
Figure 1: Electrical Warning 7
Figure 2: System Connections 10
Figure 3: Line Diagram for Installation 13
Figure 4: Warranty QR Code 19
— Page 3
—



PVTHERM: User Manual

Table 1: PV Size Calculation

n

Table 2: Specifications

Table 3: Error Descriptions

Table 4: Terms and Definitions

Table 5: Installation Checklist

15
17
17
18

Page 4



PVTHERM: User Manual

O1. Introduction

Heating water with photovoltaics was always considered expensive and not a financially viable
option. Ongoing cost decreases in the photovoltaic market is changing this trend and has now
reached the point where the cost of heating water with PV is comparable to heating with

traditional collectors, either flat plat or evacuated tubes.

PVTHERM™ a product of Modulus Logistics, is a PV controller that converts the electrical
power generated with photovoltaic panels and applies this power directly to the existing
geyser element. This is achieved by changing the DC current from the panels to a constant

50hz PWM AC output so that the installed thermostat is not damaged.

The use of an MPPT ensures maximum power conversion as the power point is constantly
tracked to ensure that no power is lost but directly transferred to the element and this

increases the efficiency to almost 99%.

1.1.Product Advantages and Benefits

There are several advantages of water heating with PV over conventional hot water systems
using solar water collectors, evacuated tubes, or flat plate technology, namely:
. Easy installation — no plumbing required
e  Convertsany geyser with a 2-, 3- or 4-kW AC element into a solar geyser, no need to
change anything on the geyser.
. Photovoltaic panels have a 25 year+ output guarantee compared to the max of 10 year
on thermal collectors.
. No need for indirect systems in frost areas — cannot freeze so no anti-freeze (glycol)
required.
. No moving parts like pumps that have a limited lifespan and can cause collateral

damage if bursts.
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Grid can be used for backup if required.

Even if the water pipes between a thermal collector and geyser are lagged, the
thermal losses are still huge. The losses in the electrical cables (voltage drop) are
minimal and therefore the panels can be far from the geyser, or even at a different
floor level.

No water pipes to get clogged.

System is not affected by poor water quality or interruption in supply.

Fully maintenance free.

Effective passive cooling and system does not run hot and extends the lifetime of the
system.

No Plumbing COC require, only electrical COC is required therefore saving on costs.
No mechanical adjustments to be made by user except for the changeover

threshold, fully automatic system.

02. Safety Instructions & Warnings

This product can only be installed by a qualified licensed electrical contractor. This is NOT a

Do-It-Yourself (DIY) product.

Please read the documentation supplied with this product thoroughly first before
installation.

Do not attempt to install the inverter by yourself. Installation must be done in
accordance with national writing standards by authorized personnel only.

Do not turn on the power until all installation work is complete.

Please familiarize yourself with the manual first so that you are familiar with the
safety signs and instructions before using the product.

This product is designed and tested in accordance with international standards. The
equipment should be used for the designated application only, water heating only,
and DO NOT connect to any other household, or any other appliance.

Geysers, or inverters, cannot be connected in parallel or series, these are stand-alone

units.
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e The product is a combination of a high voltage DC source and mains/grid AC source.
Even if the equipment is switched off, a dangerous electrical voltage can occur at the
input and/or output terminals of the inverter due to charged capacitors.

e  Always switch the AC and DC power, switch off breakers and disconnect all the
connection terminals before performing maintenance.

. Except for the PV fuse, the product contains no other internal user-serviceable parts.

. Do not remove the front panel or enclosure.

e All maintenance should be performed by qualified personnel.

. Never use the product at sites where gas or dust explosions could occur, select clean

and well-ventilated installation sites.

WARNING: DANGER OF ELECTRICAL SHOCK

Figure 1: Electrical Warning

2.2. Transport and Storage

On storage or transport of product, ensure that the mains supply and PV connectors are
disconnected.

No liability can be accepted for damage in transit if the equipment is not transported in its
original packaging.

Store the product in a dry environment; the storage temperature should range from -20°C to

60°C.
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2.3. Disclaimer

This product is transported, used, and operated under environmental and electrical conditions.
The Supplier (The Company who has supplied the customer with the Solar Water Inverter) has

the right not providing after-sales services or assistance under following conditions:
® This product is damaged during transferring.
® This product is out of warranty year, which is extendable to 5 years.

® This product is installed, refitted, or operated in improper ways without authority

from the Supplier.

® This product isinstalled or used under improper environment or technical condition

mentioned in this user manual, without authority from the Supplier.

® |nstallation or configuration of this product does not follow requirements mentioned

in this user manual.

® This product is installed or operated against the requirements or warnings that are

mentioned in this user manual

® This product is broken or damaged by any force majeure like lightening, earthquake,

fire hazard, storm, and volcanic eruption etc.

® This product is disassembled, changed, or updated on software or hardware without

authority from the Supplier.

® This product is installed, used, or operated against any related items in international

or local policies or regulations -

® Any non-compatible solar panels, loads or other devices connected to this product.

03.Installation Instructions

Read the installation instructions before commencing the installation.
e This product is a Safety Class 1device (supplied with a ground terminal for safety
purposes).

Its DC input / Grid Input and/or output terminals must be provided with
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uninterruptable grounding for safety purposes. An additional
earthing/grounding connection point is located on the terminals area of the
product.

. If the grounding protection is damaged, the product should be taken out of
operation and prevented from accidentally being put into operation again and
contact qualified maintenance personnel.

e The installation must be carried out by suitably qualified technicians only.

. Ensure that the connection cables are provided with circuit breakers. Never replace a
protective device by a component of a different type. Refer to the manual for the
correct part. MCB for AC and DC cables must have the correct specifications.

e  Check before switching the device on whether the available voltage source conforms
to the configuration settings of the product as described in the manual.

° Ensure that there is always sufficient free space around the product for ventilation,
and that there is at least 2m free space on all four directions.

° Install the product in a heatproof environment. Ensure therefore that there are no
chemicals, plastic parts, curtains, or other textiles, etc. in the immediate vicinity of the
equipment.

. Use tools with insulated handles during installation and maintenance to avoid
personnel injury.

e  The unit must be installed vertically onto a brick or metal wall.

e All MC4 connections must be free and visible for inspection purposes.

e Allcables to be hidden in suitable PVC conduit.

° Do not place any objects on top of the unit when in operation as this would restrict
the airflow for cooling.

° Cables should be as short as possible to limit voltage drop in the DC cables.

3.1. Installation Areas to Avoid

Do not install the unit in the following areas:
e Area with high salt content, such as marine environment. It will deteriorate metal

parts, causing the parts to fail or the unit to leak water.

e Area filled with mineral oil or containing a large amount of splashed oil or steam,
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such as a kitchen. It will deteriorate plastic parts, causing the parts to fail or the unit
to leak water.

Area that generates substances that adversely affect the equipment, such as
sulphuric gas, chlorine gas, acid, or alkali. It will cause the copper pipes and brazed
joints to corrode, which can cause refrigerant leakage.

Area that can cause combustible gas to leak, contains suspended carbon-fibre or
flammmable dust, or volatile inflammmables such as paint thinner or gasoline.

If gas leaks and settles around the unit, it can cause a fire.

Any area where animals may urinate on the unit or ammonia may be generated.

3.2. System Connections

INPUT Panel

DSOLARGHY
23SOLARI=2
BDEDICATED EARTHING
40UTPUT- PHASE

TINFUT- NEUTRAL
EXCHANGE OVER WALUE SET
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=
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Figure 2: System Connections

Please note: A standard timer may be installed between the Input panel/DB and terminals 6
and 7, if required by the user.

3.3. PV Module Selection

For the system to achieve maximum performance, it is highly recommended to ensure that

the correct element size is fitted, and the best PV modules selection is made.
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Geyser Size Optimal Panel Size Element PV String Voltage (Vmp)
150L 4 x330Wp in series 2KW
120V to 200V
3KW
200L 4 x330Wpin series 4KW 100V to 200V

Table 1: PV Size Calculation

3.4.Installing the Unit

a) Firstly, install the mounting plate with suitable fixing bolts.

b) Select installation locations that can properly support the weight of the unit.

c) Install this inverter at eye-level to allow the LCD display to be always read.

d) Be sure to keep other objects and surfaces as shown in the diagram to guarantee

sufficient heat dissipation and have enough space for removing wires.

e) Ensure that all MCB for the loads, AC supply and DC supply are off, and that the unit's
switch is in the off position.

f)  Connect the cables to the MC4 connectors appropriately.

g) Connectthe MC4 connectors to the unit as shown in Figure 2.

h) Ensure that the earth cable is connected to the earth terminal on the unit. The PV

array earth must be a separate one and not shared to the earthing of the unit.

IMPORTANT: Ensure that all electrical parameters are within the specified ranges before unit
is switched on.
IMPORTANT: All wiring must be in accordance with the country wiring regulations and code

of practices
3.5. Switching ON/OFF

Once the unit has been properly installed turn ON/OFF switch (located on the bottom of the

case. Please refer Figure 2, Number 9) to turn on the unit.

a) Switching ON procedure/order:
i. PV
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ii. Unit
iii. Mains
iv. Load
b) Switching OFF procedure/order:
i Load
ii. Mains
iii. Unit
iv. PV
Once all above connections are made, turn on the system as follows:

e The ON/OFF SWITCH is currently in OFF position.

e  Turn ON system as described above.

e  Turn the Switch ‘ON’ and check the display. System is now ON.

e  The MPPT will commence a countdown from 9 to 1and start operating.

° Once the product is fully functional, the heating element’s temperature in the
storage tank will begin to rise.

e Note: The default operation of the system is the ‘Automatic’ mode i.e., priority is
given to PV in case it is present. Only in the absence of PV will the unit automatically
changeover to the Grid (AC mains).

. When AC / grid power is being drawn by the controller, the system disconnects the
PV and uses the AC to supply the element. The default changeover is automatic from
PV to Crid and vice versa (in Automatic Mode) and depends on the level of solar
radiation (Change over value).

e Note: In the event you want to change the changeover value, vary the potentiometer

(Please refer to Figure 2, Number 8) and set the value.

IMPORTANT: The existing thermostat must be left intact to limit the maximum temperature

of the water!
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CAUTION
NEVER turn off PV when Mains is present.

NEVER parallel AC sources at the unit AC input or geyser element.

3.6.Single Line Diagram for Installation

SOLAR

Geyser @

0ooon|

A A

vy

PVTHERM™

Geyser MCB
via Mains

Figure 3: Line Diagram for Installation

04. Operational Functionality

The system reports on solar data but does indicate mains/grid mode when solar is not
available. When a pre-set level of irradiance level is detected by the system, the inverter will
start up and the MPPT will start delivering current to the AC element. In the evening, or when it
is a cloudy/rainy day with very little or no sunshine, the system will go to the default mains/grid

mode.
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Should the system have a fault, and no current can be generated, the system will automatically

go into mains/grid mode.

If there is an element or thermostat failure, the system will display the message “No load” on

the open circuit detection.

4.1. System Protection

Built in protection for:
. No load
e Voltage and lightning surge
. Reverse polarity
e  Short circuit
° Input PV over voltage
. Excess load current cut-off
. Mains default in case of system failure
. MC4 connections for safety
. Separate earth connection onto unit

e Anti-Islanding

05. Maintenance

° PVTHERM™ does not require specific maintenance.

. It will suffice to check all connections once a year.

e  Avoid moisture and oil/soot/vapours and keep the device clean.

. PV modules should self-clean if the angle of installation is more than 10 degrees to
the horizontal. If the PV modules are soiled, clean with fresh water only and no

chemicals. This should be done when sun is not shining much on the modules.
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06. System Specifications

6.1. Technical Specifications

MPPT Efficiency

Overall Efficiency

Operating Temperature
Topology

Cooling Method

Working hours

Mains/Solar interchange

Power Requirement to function
Environmental Protection Rating
DC Input Power

AC Loads

MPPT Range (Vmp)

Maximum VOC

Maximum Input DC Current (Imp)
Self-Consumption

Output Voltage

Output frequency

>99%

>95%

-10C to 60C

Transformerless

Natural convection via heatsinks
Solar mode default, grid/mains mode as backup
Automatically

AC or DC or both present

IP65 (IEC60529)

0.5kW to 1.5kW

2kW to 4kW

100 to 300V

350V

10A

15W

50V to 220V single phase PWM
50hz

Table 2: Specifications

6.2. Standards

e  Efficiency: IEC61683
. Safety: IEC62109, IEC62109-2

. Environmental: IEC60068-2-1, -2,-14,-30
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07. Error Indications and Troubleshooting

Important note: Do not attempt to open the unit as this could be dangerous and void the

warrantee.

7.1. General Error Indications and Troubleshooting

With the procedures below, most errors can be quickly identified. If an error cannot be

resolved, please refer to your system supplier.

Problem

Cause

Solution

Inverter will not switch
over
to mains / grid operation or

vice versa.

Inverter operation not
initiated when switched

on.

Water is not heating fast

enough

Inverter operation not
initiated when switched

on.

Relay is faulty

The PV voltage is too low as
SMPS is not ON / No voltage

on DC connection.

PV Power is less / PV input
string voltage is lower than

prescribed limit

PV Panel Voltage or Power is

excessive

Connect the Mains Input
connectors directly with the
Output connectors (bypass
the system) AND Replace
the Relay.

Ensure that PV Voltage or
Power is within the correct
range / Check PV string
connections again.

Check instruction manual to
see if adequate panels have
been installed / If adequate
PV power is available, then
ensure that PV string
voltage is optimal as per
specified design.

Reduce the PV Panel or

Power to specified limits
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Over Temperature

No LCD indicators

No load display

No hot water

08. Terminology

The environmental
temperature is high, or the
load

is too high

Element or thermostat faulty

Check MC4 connections

Table 3: Error Descriptions

Install the converter in cool
and well-ventilated
environment, OR reduce the
load

LCD may be defective /
Contact service support if

System is also not working

Report to service provider

Report to service provider

The table below contains a list of industry terms used throughout this document and the

definition of each term.

Term Definition

AC Alternating current

DC Direct current

MPPT Maximum power point tracker

Product Refers to the PVTHERM™ Solar Water Heater Inverter
including all subcomponents

PV Photovoltaic

Subcomponent All components that make up the product, including but
not limited to all switches; screws and wiring

vocC Open Circuit Voltage

Table 4: Terms and Definitions
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09. Installation Checklist

Please complete the below checklist before switching on the unit and before leaving the
premises after installation:

Action Completed
Confirm all connections as per Section 3.2i.e.:

PV on left; Loads in middle; Grid on right
Confirm Open Circuit Voltage from the PV,
not higher than 300V.

Confirm you have understood the Switch on
Procedure (Switching ON/OFF on Page 11)

Validate Unit is working by confirming:
Unit is switched on
PV Voltage is displaying
Load current is displaying

Register the unit warranty on Page 19

Hood oo

Table 5: Installation Checklist

Unit Serial Number:

Site Address:

Installed by:

Singed:

Date Installed:

Please remember to take a picture of the above and attach it during your warranty
registration.
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010. Warranty

Please register your product at https://www.moduluslogistics.com/warranty/ or by scanning

the QR code below.

Figure 4: Warranty QR Code
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