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READ THIS MANUAL CAREFULLY
SAVE ALL INSTRUCTIONS

This manual contains important information needed to operate the Q-LSE safely and efficiently. Please read all
instructions carefully before installing or operating equipment.

Keep this manual handy for easy reference.

ELECTRICAL WARNING

Applying information contained in this manual to any other product, including
customized Q-LS systems with nonstandard specifications, may cause injury.

Q-LS™, Q-LS Uninterruptible Power QualityE , UPQE , and UPQ-NetAgent9E are trademarks of Power Innovations
International, Inc.

This manual may accompany other instructional addendums about additional customizations to standard Q-LSE
systems. Please contact Power Innovations if additional manuals are needed and have not been received.

Product names mentioned herein may be trademarks and/or registered trademarks of their respective companies.

Copyright © 2021-2023
Power Innovations International, Inc., American Fork, UT, USA

All rights reserved.
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1A Introduction

Congratulations on purchasing the Power Innovations International, Inc. Q-LS Series Uninterruptible Power QualityE
(UPQE ) system. Using the Q-LSE system will prevent equipment wear caused by spikes, sags, and other irregularities in
AC power supply. The system provides a source of clean, efficient pure sine wave power to keep equipment operating
smoothly and consistently even during power outages.

The Q-LS main cabinet features an easy-to-use LCD display, LED lights, and a status indicator showing the power flow.
Depending on its capacity, the system comes in either a single-wide or double-wide cabinet. The system typically includes
a matching battery cabinet. An optional computer interface allows the system to be remotely monitored and controlled.

For warranty and customer service information for this product, please refer to the Warranty section at the end of this
manual.

1.1 A Using This Manual

This manual explains how to safely receive, unpack, install, and operate the Power Innovations International, Inc. Q-LS
Uninterruptible Power Quality (UPQE ) systems, ranging from 10 kVA to 160 kVA.

Read and understand this manual to make installing and operating the system as easy as possible.

1.2 A Conventions Used in This Manual

To make this manual easier to read, several formatting conventions have been adopted.

1.2.1 A Additional Advice

This manual will occasionally provide additional advice. When it is provided, this information will be enclosed by a
set of lines to separate it from the rest of the text:

This text is an example, separated from the rest.

Some of the information is very important, while other information may be good to know. To show the importance
of each piece of information, the following safety symbols are used:

ELECTRICAL WARNING

Denotes advice that, if not followed, could cause severe bodily harm due to electrical shock.

WARNING

Denotes advice that, if not followed, could cause severe bodily harm due to
other types of injury.

Caution

Offers advice that, if not followed, may harm equipment or indirectly cause physical hazards.

MNL120 Revision 8.4 9/28/2023
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Usually, these symbols will be listed in order of importance. Other information is provided merely to be helpful.

@ Note
Offers practical advice that may be helpful. but can be disregarded.

Manual Help

Provides references to other manual sections or drawings that accompany this manual.

Additional Manuals

| Provides references to other manuals that may also be provided with this system.

1.2.2 i Breaker Positions

Because some breakers on the front of the Q-LS share names with its subsystems or operation modes, breakers
and their positions will be identified using all caps. Additionally, the words OPEN and CLOSED are always
capitalized to stress which position is correct.

OPEN is used to identify a breaker that is in the OFF position. CLOSED is used to identify a breaker that is in the
ON position.

1237 System Key Identification

The first time a key located on the display is mentioned, both the name of the key and the symbol used on the key
is included. In the following references, only the symbol for the key is used.

12417 Type Conventions

Menu options will be placed in uppercase letters and formatted as they appear onscreen.

1.25fA Cabinet vs. System
In this manual, the word ftabinetorefers to the actual Q-LS cabinet (or cabinets, for multi-cabinet systems).

The entire power quality system will be referred to as an uninterruptible power quality system (or UPQ), a Q-LS
system, or a Q-LS. These terms do not refer to one cabinet or set of cabinets. They refer to the system and
everything that supplies power to it, including the battery cabinet, the cabinet that controls the system,
interconnecting cables, and other external controls.
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1.2.6 i Phase Names

This manual and the Q-LS system use both the global standard (R, S, T) and the North American standard (A, B,
C) for the power phases and terminal block identifications.

Labels, documentation, and components use the following phase identification interchangeably: R=Phase A;
S=Phase B; T=Phase C.

1.3 i Safety Warnings and Cautions

This section provides important information that you will need to remember to safely operate your system. Read it
carefully.

This manual provides very little information about maintaining the system. Service and maintenance information is
provided in a separate manual, for use by Q-LS trained and qualified technicians only.

All maintenance must be performed by a service technician who has completed a service-level training course on the
Q-LS system offered through Power Innovations. During the training course, a separate manual is provided to the service
technician to use when maintaining the unit. For more information about becoming a certified service technician, contact
Power Innovations International, Inc. (see Contacting Power Innovations).

For ease in reading warnings and cautions, they have been divided into sections, Manual Use, Installation and
Maintenance, Safe Transportation and Storage, Batteries, and Operation.

1.3.1 A Manual Use

Failure to obey warnings in this manual may cause physical harm and may also void the
system warranty.

Handle any unusual events by contacting Power Innovations. Minimal troubleshooting
information has been provided in this operation manual.

All personnel must know and observe all safety warnings and instructions provided in this
and other provided manuals.

Read this manual and other materials carefully before operating the unit or providing system
maintenance.

Before working on the Q-LS systems, all personnel must be thoroughly familiar with this manual and
all other manuals provided with this product.

S

Keep this manual in an accessible location for future reference.

1.3.2 i1 Installation and Maintenance
The Q-LS system must incorporate an earth ground.
The Q-LS should only be installed by qualified service personnel.

The Q-LS system contains high voltage power that is potentially dangerous if not handled
properly. All repairs should be performed only by certified technicians who have completed a
Power Innovations service-level training course.

Work on the Q-LS should only be performed using tools with insulated handles.

Ensure that all individual circuit breakers are OPEN before connecting the facility input to the
Q-LS unit. Serious injury may result if any power connection is not turned OFF.

For the warranty to apply, the Q-LS system must be commissioned by personnel who have
completed the Power Innovations service-level training course.

S

No interior parts are serviceable by persons other than qualified technicians. If troubleshooting
processes specified in this manual fail to solve a problem, Q-LS trained and certified technicians
should be contacted to service the unit.

MNL120 Revision 8.4 9/28/2023



oo POWER
(' INNOVATIONS
INTERNATIONAL

LITEON GROUP

For the Q-LS to operate properly, it should be periodically inspected and cleaned. In addition, a
periodic preventive maintenance check needs to be performed. See 12 8 Maintenance.

1.3.3 1 Safe Transport ation and Storage

< P

To avoid accidental worker injury, place this system in an area with limited, controlled access
and ensure that all cables are placed to avoid creating potential trip hazards.

To maximize the life of the Q-LS system, it should be stored in a temperature-controlled
indoor environment that is clean, dry, and free of flammable liquids, corrosive substances,
and hazardous gases.

The Q-LS cabinet should be transported carefully so that the unit is not damaged. Avoid dropping the
unit, tipping it, or any other rough handling.

Use caution when transporting the cabinet. To avoid damage, only transport the cabinet in its original
packaging.

Damage incurred due to negligent transport or installation will not be covered by the product
warranty.

1.3.4 i1 Batteries

> >

Batteries may retain a charge even while the system is not connected to AC input power.
Handling batteries incorrectly may result in severe injury.

When working with batteries, always observe proper precautions. Batteries can present the
risk of electric shock from high voltage.

If your battery model includes the slide-out tray option, the battery unit MUST be installed on a
solid surface. It should be bolted securely to the floor, whenever possible. Doing so will help
prevent the cabinet from tipping and causing injury.

Always ensure that only one battery drawer is open at any given time. Opening more than one
drawer of the cabinet at a time can cause the cabinet to become unbalanced and tip, even
when securely bolted to the floor.

1.3.5f Operation

<

This manual provides information for safely and correctly operating the Q-LS system.

Retain the load within the Q-LS Series rating guidelines to ensure that the unit will work properly. See
Appendix Cd Product Specifications for more information.

DO NOT insert any foreign objects into the ventilation holes or any other opening on the unit.
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2 N System Features

2.1 n Key Features

2.1.1 /A Input Surge Protection

The Q-LS system can protect the load from surges caused by utility fluctuations, lightning, or neighboring loads.

2.1.2 i Cold Start

The system can be started from battery power using a soft-start function if AC power becomes unavailable.

2.1.3 i Harsh Environment Tolerance

Although harsh environments are not recommended, the system can operate efficiently in extreme environments
with high or low temperature, high or low humidity, or high or low altitudes.

Q-LS systems are well suited for operating undisturbed, even if poor quality power sources such as generators
are connected to the input.

2.1.4 fi Intelligent Battery Charger
The charger can be programmed to a Low, Medium, or High charging rate. If a battery bank has discharged to
320 VDC, the charger will initiate a boost charge.

2.1.5 i Data Log Capability

The Q-LS unit records and stores system power events. They are listed under the date and time for the event.
Even if all power to the system is interrupted, recent event data will not be erased. Please note that when power
is interrupted, the TouchScreen may not capture all information. In that case, refer to the LCD display (located
inside the door, behind the TouchScreen Display).

2.1.6 1 System Auto Restart

Every 10 seconds, the system will automatically attempt to switch back to normal operating mode after any
recoverable faults or shutdowns. While attempting to restart, the system will operate in a reserve mode,
continuously providing power to critical loads while input power is available.

In the event of a low-battery shutdown, the system also has the option of auto-restarting upon return of input AC
power.

Additional Manuals

For more information about the Q-LS Battery Modules, including Q-LS systems with internal
batteries, see the Q-LSA/B/C/ID(-ST) Battery Module Userds Manual

MNL120 Revision 8.4 9/28/2023
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2.2 i Interface Options

2.2.1f Q-LS Touchscreen

The Q-LS TouchScreen provides easier access for monitoring and managing the Q-LS system. The TouchScreen
provides an easy-to-read, real-time status display for critical UPQ functions, as well as the ability to control key
operational functions.

Additional Manual

For more information about using the TouchScreen display, see MNL131 7 Q-LS TouchScreen User
Manual.

2221 UPScom

A PC-based software that can monitor up to 99 Q-LS systems at the same time. UPScom requires either a
RS-232 or a RS-485 standard cable connection and a compatible client-side interface.

The Q-LS TouchScreen also uses UPScom. To provide system monitoring and TouchScreen management, two
UPScom ports are installed on the main communications (3R) board.

2.2.3 i Emergency Power OFF (EPO) Button

The Emergency Power OFF option is a red button, mounted in a metal box on the top front-right of the Q-LS.

When pressed, the EPO will stop the system output immediately. This feature can be necessary in the case of
accidents where personal injury or equipment damage has been or is taking place.

An optional EPO interface can also be provided externally using either Normally Open (NO) or Normally Closed
(NC) type circuits.

2.24 1 UPQ -Net Agent9

The UPQ-NetAgent9™isPower | nnovat i ons ofaceé detice ®rtall UP® pradacts kwhichrsuppgorts
many different interface options:

SNMP (all versions)
HTTP

HTTPS

SMS notifications
Email notifications
MODBUS over TCP/IP

E e

The UPQ-NetAgent9 also supports additional environmental sensors.

2.25fi MODBUS

Aside from the MODBUS provided by the NetAgent, the Q-LSsy st e més MODBUS connecti on
based computer interface for monitoring and managing system operations remotely.

This interface supports varying baud rates up to 19200. For a standard list of MODBUS coils and registers, and
configuration options, see Appendix D 8 MODBUS Information.
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3 n Site Preparation

This chapter will explain how the installation site should be prepared to handle the system.

3.1in Facility Readiness

Before installing the system, examine the installation site carefully. Wiring modifications and other changes may need to
be made in preparation for attaching the Q-LS to the input source and the load.

Manual Helps

The steps for transport to the site and unpacking will be outlined in Chapter 58 Installing the
System.

3.1.1 A Electrician or Electrical Engineer Approval

It is important that an electrician or electrical engineer examine the site before the Q-LS system is installed. The
electrician or electrical engineer should:

Approve the facilityds wiring.
Complete any necessary wiring preparations.

Ensure that wiring to the Q-LS complies with all local electrical codes.
Install breakers to protect feed and output lines.

Approve input and output cable sizes.

Ensure that the system is grounded before anyone operates it.
Ensure that all outputs are properly referenced to ground.

E I

ELECTRICAL WARNING

An electrician or electrical engineer should be consulted about any external wiring
decisions related to the system. Any facility wiring that may interact with the system
should be approved by an electrician or electrical engineer before installation.

WARNING

Inadequate cable size or inappropriately sized facility breakers may cause fire or
damage. Decisions about electrical cable sizes should be approved by a qualified
professional before the system is operated.

MNL120 Revision 8.4 9/28/2023
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3.1.2 A Personnel Access

Because the Q-LS contains large amounts of power, any personnel using the system should know how to use it
correctly. To ensure that no unauthorized individuals attempt to operate the system:

1 The Q-LS should be placed in a location where access is limited.
1 Personnel who operate the Q-LS should be proficient in both normal and emergency operation
procedures.
1 Before operating the Q-LS system, personnel should be trained to operate it safely.
3.1.37A Site Considerations

Ensure that the placement of the Q-LS system complies with all local building codes.

Consider the following when choosing the floor

where the system will be placed: Power Capacity | Cabinet Weight Weight

1 Pick a site where the floor is strong (kvA) Type (Ib)* (kg)*
enough to handle the weight of the Q-LS 10 Single- 1.030 467
system. Weights will vary, based on wide '
customizations requested and total 15 Single- 1100 499
number of cabinets. (See Table 1). wide '

20 Single-

1 Place the system on a level surface. Widge 1,240 562

1 If the system came with an external 30 Sl_ggle- 1,440 653
battery cabinet, anchor it to the floor with 20 VSV_' el
the provided 0.5-inch diameter screws, l_gg e 1,600 726
especially in areas where the floor (or the 0 wide
ground beneath the building) is likely to 5 Single- 1,930 875

shift or shake. (NOTE: The Q-LS is not wide

required to be anchored to the floor 60 (6-pulse) Single- 2,090 948
unless local code requires anchoring.) wide
60 (12-pulse) Double- 2 880 1306
1 Place the system in a location where the wide ' '
walls, ceilings, and floors are constructed 80 Double- 2 900 1315
from non-combustible materials. wide ' '
100 Double-
1 Note that battery weights are separate, wide 3,400 1,542
covered within MNL129 1 Q-LS Battery 120 Double-
Modul e Userds Manual wide 3,770 1,710
160 Double-
wide 4,100 1,860

Table 10 Cabinet Weights in Pounds and Kilograms
*All weights are approximate and may change based on
customizations.

WARNING

Do not place cabinets on uneven or unstable surfaces, especially without anchoring
them. If any cabinet is placed on an unstable surface or anchored insufficiently, the
cabinet could tip and cause injury.

3.14 i Spaceand Ventilation

8|
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The Q-LS should be placed and oriented in an adequately ventilated space (see Figure 1) to
efficiently disperse heat. This, in turn, will allow the system to operate more efficiently. See Appendix A 8 More
about Installation for the dimensions and center of gravity of most single- and double-wide cabinets.

Be sure to measure the location where the system will be placed to ensure that all space requirements can be
met. Suggested measurements are listed below, while required clearances are shown in Figures 1 & 2.

1 Install the system with at least 1m (3 ft 3.5in) left open at its front to ensure access for regular startup,
shutdown, and operational maintenance.

1 Leave at least 1 meter (3ft 3.5in) of empty space at the top of the system for ventilation purposes.

1 Leave at least 1 meter (3ft 3.5in) of maintenance access to the right side of the system for installation and
maintenance purposes.

1 Itis recommended to leave some maneuvering space in the rear of the Q-LS for maintenance access.

Caution

Do not put objects directly on top of the Q-LS cabinet. They may block airflow, causing the
system to overheat.

ool 35.43
[45 NO OBSTRUCTIONS | -
.45-*72] | (900.00] I
- =. . : Q2
I : i ] 30.00 “3&;89
() z===z|| "
) _ === q}\o 30.00
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66.96
[1700.71] - NO OBSTRUCTIONS
63.00 H o)
[1600.28] S
v
=
Q
0 S I
0 \
———F——1 c: d
=EEEE Ry
- ! N =
g & Tt [914.40]
1 L1 N I Lo | Lo | o
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(550.00] 145.72 (800.73] !
Figure 10 Single-Wide Q-LS Dimensions and Service Clearances
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Figure 20 Double-Wide Q-LS Dimensions and Service Clearances
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3.2 Environmental Conditions

Environmental factors may influence the life span of the system. Q-LS systems can function in extreme environments but
will perform more efficiently in clean, dry environments with moderate temperatures.

3.2.1 A Weather and Temperature

The system will operate better if placed in a controlled environment. An indoor location is generally preferred. If
necessary, while in temperate climate zones, the system can also be installed outdoors in a covered and
protected area (such as under a large awning).

For the system to perform most reliably, it should be placed in a location where the following conditions exist:
1 The temperature should be between 0 °C (32 °F) and 50 °C (122 °F).
1 The nominal operating temperature is between 15 °C (59 °F) and 25 °C (77 °F).
1 The humidity is less than 80% noncondensing.

Avoid exposing the system directly to the elements (sunlight, rain, snow, sand, dust, wind). If a system must be
installed in an environment where it will be exposed to the elements, request an enclosing container (see Note
below).

Caution

Exposure to extreme conditions such as sunlight, wind, or weather may cause system malfunction.

Note
()

Power Innovations provides a service in which Q-LS systems can be installed in modular,
climate-controlled enclosing containers that provide permanent protection.

3.2.2 A Proximity to Contaminants

The Q-LS should be placed in an area where nothing near it will interfere with its ability to operate. Keep the area
around the cabinet clean. Ensure the area is free of trash and other clutter that could clog the cabinet ventilation
openings.

Avoid placing the cabinets near any of the following:
1 Heat sources.
1  Any machinery or equipment that produces metallic dust, filings, or powder.
1 Anything that produces vapor or corrosive substances.
1 Below the shower of a fire extinguishing (sprinkler) system.
To ensure safety and the prevention of damage to the cabinet:
1 Place it nearer to the power source than the load.

1 Put a portable fire extinguisher near the unit. This extinguisher should be appropriate for Class C fires,
and may include Halogenated, Carbon Dioxide, or Dry Chemical type extinguishers.

1 Place the system in an area far from any combustible materials.

11
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Caution

Trash, metallic powders, filings, sawdust, and other objects can be drawn into the cabinet
and cause damage.

Caution

If the system senses that the conditions are abnormal enough to be dangerous, it will turn OFF and
drop the load.

3.2.3 A Electromagnetic Interference

The system has passed international EMC (Electromagnetic Compatibility) tests, but it is best not to install it near
any equipment that may be susceptible to electromagnetic interference.

Such equipment may include (but not be limited to):
A Computerized systems

Server Equipment

Monitors

Radio equipment

To o I I

Microwaves

12
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4 i Inspection and Transport ation

This section explains precautions to take while unpacking and transporting the system.
Inspection and Transportation are performed in four stages:

1. Inspecting the Cabinet

2. Unpacking the Cabinet

3. Checking System Contents

4. Transporting the Cabinet

Each stage is covered in its own sub-section.

4.1n Tools Required

The following tools and machinery are required to unpack, transport and install the cabinets. For easier unpacking and
installation, please ensure that you have them ready.

91 Forklift or pallet jack

9 Utility knife or scissors

1 Screwdriversd Phillips and straight blade

1 Socket wrenchesd 17 mm and 19 mm

i Box wrenches

1 Measuring tape

1  Floor-marking tool (e.g., permanent marker, chalk, or construction pencil)

While unpacking the system, be sure to keep the pallet-attaching brackets and hardware sets. They may be used as
system anchors on concrete floors.

Note

If the unpacking area is close to the installation site, the transport and installation processes
will be easier.

14
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4.2 i Inspecting the Cabinet (s)

The system should arrive in perfect condition. When it arrives, look each cabinet over carefully and check the structure of
the system for physical damage. If anything is damaged, file a damage claim with the shipping agency. Contact Power
Innovations immediately afterward:

Email: support@powerinnovations.com

Web: www.powerinnovations.com/support

The Q-LS is packed in specially designed cartons to protect them from damage during shipping. When external battery
cabinets are ordered, they are packaged in separate cartons that have also been uniquely designed.

Special packaging considerations may also have been made for shipping. These considerations may include full wood
crating as well as shock, damage, and tip indicators.

4.3 1 Unpacking the Cabinet (s)

Allow 3 m (10 ft) of space on each side for removing a cabinet from the pallet.

Each cabinet is wrapped multiple times, placed in a carton, and bolted to a wooden pallet. While unpacking the cabinet(s),
be sure to put pallets, cartons, boxes, and securing hardware in a place where they can be kept. They should be saved in
case they are needed for future transportation.

Be aware that most systems come with attachable drip guards. Take care while unpacking the system to locate and save
the drip guards.

WARNING

Be careful while removing the packaging from the cabinet(s). Careless handling could
cause personal injury or cabinet damage.

Caution

Cabinets are heavy. Follow unpacking instructions closely to avoid tipping or serious injury.

15
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Single-wide systems are bolted to the pallet in four places. Double-wide systems are

4.3.1 7 Removing Packaging

bolted in six places.

1

2

Cut through and discard the packing straps (see Figure 3) used to
secure the packing box or crate to the pallet.

If the cabinet arrived in a box, lift the box off the top of the cabinet
(see Figure 4).

If the system has arrived in a crate, use a Phillips electric screwdriver
to disassemble the crate.

Using a knife, carefully cut the shrink wrapping and gently pull it

from the cabinet.

Be aware of the drip guard, to ensure that it is not damaged during this
process.

The shrink wrap and other plastic packaging can be thrown away.

Pull the protective bag from the top of the cabinet.

Remove all nut and bolt sets that secure the fastening brackets to
the cabineté s faredallet (see Figure 5).

Remove the shipping brackets. Retain the fastening bracket and
securing hardware in case they are needed for later use.

Using a forklift, lift the cabinet and transport it from the pallet to a
solid flooring location.

Have at least two people for each cabinet to balance the weight. To
help prevent tipping, systems may have been ordered with fixed
mounted castors, attachable castors, or fixed blocks.

For auto-leveling purposes, all systems can be ordered with attachable
castors.

Keep the cabinet upright. Do not tilt it more than 10° or it may tip,
causing injury.
After the cabinet is unpacked, store original packaging in a clean,

dry place.

The original packaging may be needed for future system
shipping and transport.

Figure 30 Cutting
Packing Straps

Il

\[‘\Xxfj—ﬁf{ﬂ

="

Figure 49 Lifting the Box

=]

Figure 580 Removing Nut and Bolt Sets
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WARNING

While taking systems down inclines, cabinets with castors or on pallet jacks will roll.
Use at least two people to remove cabinets from their shipping pallets. Rolling
cabinets may cause injury.

Keep the cabinet upright. Do not tilt it more than 10° or it may tip, causing injury.

Caution

Because cartons are especially designed for the size, dimension, and weight of the cabinets,
it will be difficult to find other cartons that will accommodate them. Using other boxes or
packaging to ship the cabinets may not provide sufficient protection.

4.4 i Checking System Contents

Check the system contents against the purchase order and packaging receipt. Some of the standard items shipped with
the system include the following:

1

=A =2 =4 =4 =4 =4

Door key

Instruction manual

Battery fuses (if necessary for the system)
Pallet-attaching brackets (used for mounting)
Nut and bolt sets mounted on pallet brackets
Attachable drip guard

Drip guard hardware packet

@ Notes
Battery cabinets do not come with drip guards or attaching packets.

Compare the system specifications against the purchase order. Along with any other specifications for the system, be
sure to verify:

il
il
il
il
il
f

Rated power capacity of the Q-LS system (in kVA)
Input voltage and frequency

Output voltage and frequency

Number of output phases

Battery voltage / number of battery cells

Any system customizations

17
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If anything listed in your purchase order is missing, be sure to report any larger missing items (such as cabinets) to the
carrier. Notify Power Innovations if any item is missing or does not match the purchase order.

Caution

If a cabinet is damaged or does not match the purchase order, call Power Innovations. Do not
install the cabinet before calling.

4.5 i Transporting the Cabinet (s)

Use a forklift or pallet jack to move the unpackaged cabinet to the installation site.

@ Note
.\ Before moving a multi-cabinet system to its new location, check the width of any questionable
doorways or hallways along the route.

Remember when planning for transportation of the system, all weight information is approximate.

Ensure that the flooring is rated for more focused weight beneath the pallet jack wheels. It may be necessary to place
plywood beneath the pallet jack to distribute the weight more evenly (see 4.5.1 8 Steps for Transport, Step 1).

A narrow style of pallet jack works best with the dimensions of the cabinets.

Caution

Make sure that the forklift or pallet jack isratedt o handl e each befamebi net 6s
loading. Refer to Table 16 Cabinet Weights in Pounds and Kilograms for cabinet weight data.

Always consult Power Innovations or a professional rigger prior to lifting the Q-LS system
from above using eye bolts and overhead cranes. Improperly lifting the unit from the threaded
sockets at the corners of the top of the Q-LS may damage or distort the Q-LS chassis.

18
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4517 Steps for Transport
While loading the cabinet on the pallet jack or forklift:

1 If using a pallet jack, it may be necessary to place a length of plywood under each side of the
pallet jack where it will contact the floor. This distributes the cabinet weight of large systems more
evenly, especially on raised flooring.

2 Insert the forks at the bottom of the cabinet.
3 Transport the cabinet.

4 Set the cabinet on afirm, level floor that can handle its weight.

WARNING

Keep the cabinet upright. Do not tilt it more than 10° or it may tip, causing injury.

Caution

If not installing the cabinet immediately, store it in its packaging materials. Storing the system
packaged will prevent dust, moisture and other environmental contaminants from
accumulating within the system. If storing the unpackaged system, be sure to keep it in a
clean, dry area free from contaminants.

When storing accompanying battery cabinets for long periods oftime, t he syst embés bat:t
should be fully charged once every 90 days. If stored for long periods of time without
charging, batteries will eventually self-discharge and/or degrade, voiding warranties.

19
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5n Install ating the System

Follow these basic steps when installing a Q-LS system:

1 Place the Q-LS and battery cabinets at a pre-determined floor location.
2 If applicable, assemble multi-cabinet systems.

3 Attach the drip guard(s).

4 Connect all necessary cables and busbars between cabinets.

5 Connect monitoring options.

6 Connect batteries to the Q-LS cabinet.

7 Have the system commissioned (this commissioning check is required to validate the system warranty).

Each step is explained in its respective section.

ELECTRICAL WARNING

Before following any steps in the installation process, verify that AC input and battery
cables are not connected to alive source of power and that all breakers and
disconnects are OFF. Failure to do so could result in serious injury.

WARNING

Any deviations from the steps outlined below may result in serious harm.

Caution

Any deviations from the advice in this chapter may void the warranty.
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5.17A Placing (and if applicable, mounting) a Q-LS Cabinet

Using a pallet jack or forklift, move all cabinets near the locations where they will be installed and operated. Any external
battery cabinets will need to be mounted. Mounting of Q-LS cabinets is not necessary unless required by local code.
Before mounting system cabinets, be sure all placing recommendations presented in 31 Site Preparation and 41
Inspection and Transport (above) have been followed.

WARNING

When installing systems, ensure that the floor can handle system weight. Systems are
very heavy and may cause injury if weight concerns are disregarded.

Caution
Placing cabinets unwisely may lead to floor or structural damage.

Do not weld anything to the Q-LS system. The high currents will damage the system and void
the warranty.

To place a cabinet:

1 Make sure the area where the cabinet is to be placed is swept and dust-free.

2 Measure the cabinet dimensions on the floor and ensure there is adequate space to operate and perform
maintenance on the Q-LS.

General cabinet dimensions are provided in Figure 6 7 Cabinet Measurements.

3 Move the cabinet to the location where it will be installed.

Caution

Mounting a Q-LS cabinet to the floor is NOT recommended in most circumstances because it
prohibits the movement of Q-LS cabinets for the purposes of maintenance and operation.

21
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Measurements

10.9 in.=27.686 cm
54in.=13.716 cm
2.4in.=6.096 cm
31.5in.=80.01 cm
26.7 in.=67.818 cm
21.7 in.=55.118 cm
0.625in.=1.5875cm

SINGLE-WIDE MOUNTING

Measurements

18.6 in.=47.244 cm
55in.=13.97 cm
2.36 in.=5.9944 cm
0.625in.=1.5875 cm
31.5in.=80.01 cm
43.25in.=109.85 cm

DOUBLE-WIDE MOUNTING

Figure 60 Cabinet Measurements
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5.2i Attaching Drip Guard s

Q-LS systems come standard with a drip guard kit unless otherwise specified. The drip guard will need to be attached on
site unless pre-installation has been requested.

When the Q-LS cabinet arrives, the attachable drip guard is shrink wrapped to the cabinet. The mounting hardware will be
found under the system, or behind the breaker dead front.

5.2.1 A Single -wide Drip Guards

The single-wide drip guard is a 25.6 in (65.024 cm) x 35.45 in (90.033 cm) metal plate with four holes predrilled
into it.

Sort out the pieces from the kit to ensure that they are all included. A single-wide drip guard attaching packet
should include the following items:

1 Five M5 screws

1 Three bolts

1 Three nuts

9 Three lock washers

1 Four metal standoff legs

NOTE: If the Q-LS cabinet has come with the external Emergency Power OFF option, the kit will include three tall
standoff legs and one short standoff leg. Otherwise, all four standoff legs will be the same height.

5.2.2 1 Double -wide Drip Guards

The double-wide drip guard is a 47.33 in (120.024 cm) x 35.45 in (90.033 cm) metal plate with eight holes
predrilled into it. Eight similar mounting holes have already been predrilled into the top of the Q-LS cabinet for
easy drip guard installation.

Only six of the mounting holes on the drip guard and cabinet will need to be used.

Sort out the pieces from the kit to ensure that they are all included. A double-wide drip guard hardware kit will
include the following items:

1 Seven M5 screws
1 Five bolts

1 Five nuts

1 Five lock washers

I Six metal standoff legs

NOTE: If the Q-LS cabinet has come with the external Emergency Power OFF option, the hardware kit will
include five tall standoff legs and one short standoff leg. Otherwise, all six standoff legs will be the same height.

23
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5.2.3 i Attaching Drip Guards
To attach a drip guard,

1 Find the drip guard mounting hardware Kkit.

The kit will normally be found under the Q-LS system or behind the breaker panel dead front.

2 Using one bolt, one nut, and one lock washer, attach one long standoff leg to the left-front side of
the Q-LS cabinet.

@ NOTE: If the cabinet has come with an external Emergency Power OFF (EPO), be careful not to
attach a long standoff leg to the right-front side of the cabinet. The shorter leg will connect the EPO
to the drip guard.

3 Repeat Step 2 for the rear-side screw holes in the cabinet.

For a single-wide cabinet, two each of screws, nuts, and washers will be needed to attach the two
standoff legs. For a double-wide cabinet, three each of screws, nuts, and washers will be needed to
attach the three standoff legs.

If the system did not come with an EPO: Repeat Step 2 for the right-front side. Ignore Step 4 and
proceed to Step 5.

If the system came with an EPO, proceed to Step 4.

4 If the cabinet has come with an external EPO, use one of the M5 screws to attach the short
standoff leg to the right-front side of the Q-LS cabinet.

5 Line up the holes in the drip guard with the holes in the standoff legs.

The long side of the cabinet will be aligned with the long side of the drip guard. The drip guard should
extend slightly farther to the front of the system.

Ensure the orientation of the drip guard is correct to maintain proper IP rating compliance.

6 Using the remaining M5 screws, attach each side of the drip guard to each standoff leg.

Ensure that they are fastened tightly so that the drip guard will not loosen from vibration or leak liquid into
the Q-LS.

Manual Helps

For torque settings, see Appendix A @ More about Installation.
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5.3 Conn ecting the System

The Q-LS system is connected to the utility power supply, output load(s), and battery cabinet(s) by cables connected to

terminal blocks inside Q-LS cabinet. The connections between the Q-LS and load(s) should be made before the system is

connected to input supply.

ELECTRICAL WARNING

Confirm that input power to the Q-LS cabinet is turned OFF and locked out before
beginning the installation.

The cabinets should be connected by a certified electrician, using appropriately sized cables.

Cables should be installed using fixed conduit or other applicable methods as allowed by local electrical codes.

Caution

Cables of incorrect length, construction, or size could cause damage or impair the system.

Manual Helps
For suggestions about wire gauges/cable sizes, see Appendix A i More about Installation.

For information about wiring in redundant configurations, see Appendix B i Redundant
Configuration.

5.3.1 A Input and Output Connections

The following section will show how to connect all other input and output cables.

Remove the breaker panel dead front by removing the four securing screws.

MNL120 Revision 8.4 9/28/2023
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5.3.21 Cables to Power System and Load
Connect AC input, output, and battery cables to the terminal block (Figure 7).

The Q-LS uses a standard connection terminal for input and output power.

Be sure that the battery polarity is correct while connecting battery cables to the terminal block.

/ ‘\
\\
’/' INPUT ouTPUT %TIBY )
(w.B K04 08, 0CON B
éﬁﬁ (o)(e)(e) al
folo[c]Glo/o
\\ >

Figure 78 Connections at Terminal Block

NOTE: Actual input and output configurations may vary, depending on requested system specifications and
space availability at the front of the Q-LS cabinet. And some cabinets come with no INPUT or OUTPUT terminal
blocks; the INPUT/OUTPUT cables tap directly to the breakers located on the front panel.

If additional INPUT/OUTPUT connection instructions are necessary, they will be provided in a separate
document.
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5.3.31iA Grounding Connections

1 Connect one end of the provided grounding conductor into the grounding bus bar located on the
bottom of the Q-LS chassis.

2 Run the ground cable out through the rubber gland plate or through the same conduit as the
battery conductors.

3 Feed the opposite end of the grounding conductor up through the battery gland plate.

4 Connect the second end of the provided grounding conductor into the grounding bus bar located
on the bottom of the battery chassis.

5 If all the connector slots on the bus bar are being used, connect no more than two ground
conductor ends into one slot.

6 Replace the breaker panel dead front and re-secure it with the four securing screws.

O-LS BATTERY

_[o]

Chassis and
p Batteries
4
Q-LS Ground
Terminal Cabinet
Block Doors Ground
Chassis  Ground Groond X\ FEEA—FA—1 == h
Ground f A
L) o
FRONT VIEW SIDE VIEW
oo de Doors
Battery Ground
Cabinet GROUND BAR FROM SIDE
Ground
GROUND BAR FROM SIDE

Figure 80 Typical Q-LS and Battery Grounding Connections
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ELECTRICAL WARNING

While making grounding connections, check that the terminal block, chassis, and
battery have been correctly grounded to the buss bar on the Q-LS. An incorrect
grounding connection could cause serious injury due to electric shock.

Notes

Although more or fewer grounding connections may need to be checked, connections noted
in Figure 8 are some of the most common.

The bus bar will not be located exactly where it is shown in Figure 8, but the bar will always
be grounded to the base of the chassis.

Manual Helps

For torque settings, see Appendix Ad More about Installation.

5.3.3.1 8 Additional Connection Options

Occasionally, additional connection options may be necessary for landing cable conduit. One of two methods may
be used:

1 Land cables using an elbow conduit.

Power Innovations will replace the rubber gland plate located on the bottom of the Q-LS with an
aluminum plate upon request. As noted below, the Q-LS leg supports provide 3.624 inches of clearance.

[

— :‘ | ——GLAND PLATE

2.5INCH
LL CONDUIT BOX

+=—————2.5INCH
CONDUIT

|| [

BOTTOM VIEW

{
1_‘ |=| 3.624
FRONT VIEW

Figure 98 2.5-inch Cable Conduit with Aluminum Access Plate
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Caution

Secure the elbow joint to the aluminum plate. Doing so ensures that the Q-LS retains
compliance with federal regulations.

Leg extensions can be provided for larger conduits if necessary (Figure 10). These extensions will
provide 6.429 inches of clearance. The conduits will be attached to the aluminum access plate.

()

GLAND PLATE

i —

4" RADIUS BEND
2.5INCH CONDUIT

2.5 INCH
CONDUT

] ]

BOTTOM VIEW

f

o oOU o

LEG EXTEMNSIONS

FRONT VIEW

Figure 108 2.5-inch Cable Conduit with 4-inch Radius Bend
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2 Land cables using a conduit box attached to a side panel box (typically either ajunction box or
bump-out Power Distribution Unit) that provides the connections with larger surface area.

Power Innovations can provide rear or side panel extension boxes if requested.

(] s=s=8

SIDE PANEL BOX

= e em e e
S=22==2=
5

2.5INCH
LL CONDUIT BOX

L

FRONT VIEW ACCESS PLATE SIDE VIEW

|| ] ]

SIDE PANEL BOX
| [

2.5 NCH
- LL CONDUIT BOX

BOTTOM VIEW

Figure 116 Side Panel Box Used to Attach Conduit Box

53417 Connecting Monitoring  Options

The Q-LS can provide notifications about system status using the MODBUS, UPScom, or NetAgent9 connections.
These monitoring devices will be connected to the main communications board.

Monitoring protocols available on the main 3R main communications board of the Q-LS are as follows:
A One RS-232 connection for NetAgent9

One RS-232 connection for UPScom

Two RS-485 connections for UPScom

One connection for MODBUS

o o Io o

Eight dry contact terminals for system notifications
A Additional custom interfaces as requested

Required Ethernet and SCADA connections are accessible near the AC input and output terminals on the lower
front of the system. However, additional communications interfaces are available within the HMI control panel.
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To attach additional monitoring options:

1 Unscrew the control panel located on the top-front side of the Q-LS by removing the two securing
screws.

2 Open the control panel to reveal the circuit boards on the right-hand inside door of the panel.

3 Find the board labeled 3R PCB.

BRis the systemds main communicati on b o-handlins@epdneli s |
door.

4 Connect the appropriate cable to the correct communication port on the 3R board (Figure 126
Location of the 3R Board).

—— 3R Main

Communications Board

Figure 128 Location of the 3R Board

MNL120 Revision 8.4 9/28/2023
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5 Run the cable from the left side of the control panel and down through the right front upright pillar
to the bottom of the Q-LS unit.

—
w U -

Juoud

CNR21 CNR10 CNR11 CNR9 CNRS8

[rs2a] [rse] iS5 [rss
|| | —I !

—IL J—L

UPQNet-Agent9

Figure 136 Communications Terminals on Lower-Left Side of the 3R Board

6 Attach wires to the dry contact terminals.

The Dry Contacts are a set of 8 normally open relays that will close when the specified condition is active. These
conditions include:

COM: Combined notification (user selection of any number of the other dry contact signals).
BATL: Battery at low-battery warning level (320 VDC)

BACK-UP: System running in battery backup mode

BYPASS: Maintenance bypass breaker is CLOSED

SS: The Static Switch Inverter Line is active (this will be closed during Normal Operation Mode)

FAULT: System incurred a fault or faults.

NOTE: The fault signal will clear 30 seconds after the fault has been corrected. If clearing the fault without
correcting it, reset this contact by turning the inverter OFF and back ON.
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OVL: System overload
INVON: Inverter ON (this will be closed during Normal Operation Mode)

Figure 146 Dry Contact Terminals on Right Side of the 3R Board

The Dry Contact closure system is a simple series of normally open relays that close when the indicated event is
experienced by the Q-LS. The Common relay closes when any number of user-selected events trigger. Note that it is not
possible to identify the source of the signal strictly through the combined contact. Please also note that the INVON
(Inverter On) and SS (Static Switch) contacts are closed during normal operations. All other contacts are individually
closed during an applicable abnormal event.

The topology for this notification system is noted in Figure 15.

For the Common terminal to be used, SWR2 switch 8 must also be closed in addition to the conditions that are being
monitored.

Figure 156 Topology of SWR2 Dip Switch and Combined Notification Relay
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