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Chapter 1

I ntroduction

The Eaton 93E MK2 10-40 kVA uninterruptible power supply (UPS)isatrue online, transformer-free, double-
conversion, solid-state, three-phase system, providing conditioned and uninterruptible AC power

to protect the customer'sload from power failures. With selectable internal batteries setup configuration of 1-6
strings, each strings with 36 blocks of 9AH batteries.

The Eaton 93E MK2 10-40 kVA online power protection system is used to prevent loss of valuable electronic
information, minimise equipment downtime, and minimisethe adverse effect on production equipment due to
unexpected power problems.

The Eaton 93E MK2 10-40 kVA UPS continually monitorsincoming electrical power and removesthe surges,
spikes, sags, and other irregularities that are inherent in commercial utility power. Working with a building's
electrical system, the UPS system suppliesclean, consistent power that sensitive el ectronic equipment
requires for reliable operation. During brownouts, blackouts, and other power interruptions, batteries provide
emergency power to safeguard operation.

The UPS is housed in asingle free-standing cabinet, with safety shieldsbehind the door for hazardous voltage
protection.

This manual is for 93E MK2 series UPS, refer to Table 9-1 for product models.

NOTEZL:Startup and operational checks for parallel systems or installations with
accessory cabinetsmust be performed by an authorised Eaton Customer Service

0 Engineer, or the warranty terms may become void. This serviceis offered as part of the
sales contract for the UPS. Contact an Eaton service representative in advance (usualy a
two-week noticeis required) to reserve a preferred startup date.

Figure 1-1 : Eaton 93E MK2 UPS (10-40 kVA)

Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation
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UPS Standard Features

The UPS has many standard features that provide cost-effectiveand consistently reliable power protection.
The descriptionsin this section provide a brief overview of the UPS standard features.

1.1.1 Installation Features

Power wiring can be routed to the rear of the cabinet with connectionsmadeto accessible terminals.

1.1.2 Control Pan€l

The control panel, located on the front of the UPS, containsaliquid crystal display (LCD)and pushbutton
switchesto control the operation of the UPS and to display the statusof the UPS system. See Chapter 6,
“UPS Opereting Instructions, for additional information.

1.1.3 Customer Interface

e Building Alarm Monitoring —Up to threeinputs inthe UPS are available to connect the facility's alarm
system contacts. Some system configurationsmay limit the number of inputs available. The UPS uses
theseinputs to monitor the building alarms in addition to the UPS status. See Chapter 7,
“Communication; for additional information.

e Mini-Slot Communication Bays—UPS equipped with two communication bays as standard. One of the two
communication bays slotted with a RS232 card as factory default. Mini-Slot cardscan be easily installed at the
front (behind door) of the UPS and are hot-pluggable. See Chapter 7 “Communication; for additional
information.

1.1.4 High-Efficiency Mode

The 93E MK2 Series UPS offers a High-Efficiency (HE) normal mode with double-conversion on demand that
allows the UPS to operatein standby bypass mode. This mode allows the 93E MK2 UPS to achieve 98%
efficiency while still protecting the load. See Chapter 6, “UPS Operating Instructions; for additional
information. On setting the UPS to work in High Efficiency mode.

1.1.5 Advanced Battery Management

A three-stage charging system increases battery servicelife by optimizing rechargetime, and protects
batteries from damage due to high current charging and inverter ripple currents. Charging at high currents can
overheat and damage batteries.

1.1.6 Maintenance Bypass

The internal Maintenance Bypass 93 MK2 UPSconsists of input, output and bypassinput (Dual feeds)
switchesused to control the ACinput to the UPS the inverter output, and a Maintenance Bypass switch used
to partialy isolate the UPS so that alimited number of componentscan be serviced without interrupting
power to critical systems.

1.1.7 Dual input
93E MK2 series with dual feed input, with separate rectifier input and bypass input terminals.

Optionsand Accessories

Contact an Eaton sales representativefor information about the following options.

1.2.1 External Battery Cabinet

Battery backup protectionis provide by equipping the UPS system with up to four External Battery Cabinets
(EBCs) containing sealed lead-acid, maintenance-freebatteries. The EBCs are housed in single, free-standing
cabinets designed for line-up-and-match installation, but may be installed separatefrom the UPS cabinet.
1.2.2 Parallel System

A paralel UPS system with up to four UPSs can be installed to provide a parallel capacity and/or redundant
system.Thisload sharing system providesmore capacity than asingle UPS, and can provide backup.

Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation



depending on the load and configuration. In addition, when one UPS istaken out of service for maintenance or
is not operating properly, aredundant UPS continuesto supply uninterrupted power to the critical load. A
Controller Area Network (CAN) Bridge provides connectivity for system metering and operational mode control.

1.2.3 Monitoringand Communication

Mini-Slot Cards —Optiona Mini-Slot cards support several protocols, such as WEB/SNMP RELAY / RS232 and
Modbus. See Chapter 7 “Communication; for additional information on monitoring and communication
features.

1.3 Battery System

Theinternal battery system (Number of batteries depends on UPS model) provides emergency short-term
backup power to safeguard operation during brownouts, blackouts, and other power interruptions. The battery
system is equipped with lead-acid batteries.

1.4  Basic System Configurations
The following basic UPS system configurationsare possible (model dependent):

e Single UPS (internal battery selectable from 0-6 strings, each strings consists of 36 blocks of 9AH batteries).

The UPS system configurationcan be enhanced by adding optional accessoriessuch as a
Remote Emergency Power-off (REPO) control or Mini-Slot communication cards.

15 Using ThisManual

This manual describes how to install and operate the Eaton 93E MK2 10-40 kVA. Read and understand
the procedures described in this manua to ensure trouble-free installation and operation. In particular,
be thoroughly familiar with the REPO procedure (see paragraph 6.3.13).

The information in this manual is divided into sectionsand chapters. The system, options, and accessories
being installed dictatewhich parts of this manual should be read. Ataminimum, Chapters 1 through 4
and Chapter 6 should be examined.

Read through each procedure before beginningthe procedure. Perform only those proceduresthat apply to
the UPS system being installed or operated.

1.6 ConventionsUsed in ThisManual

This manual usesthesetype conventions:

e Boldtype highlights important concepts in discussions, key termsin procedures, and menu options, or
representsa command or option that you type or enter at a prompt.

e ltalictype highlights notesand new termswherethey are defined.

e Screentype representsinformation that appearson the screen or LCD.

Icon Description

0 Note Information notes call attention to important features or instructions.

[Keys| Bracketsare used when referring to aspecific key, such as|[Enter] and or [Ctrl].

Inthis manual, the term UPS refersonly to the UPS cabinet and its internal elements. The term UPS system
refersto the entire power protection system —the UPS cabinet, an external battery system, and options or
accessoriesinstalled.

3 Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation



1.7  Symbols, Controls,and Indicators

The following are examples of symbolsused on the UPS or accessoriesto aert you to important information:

RISK OF ELECTRIC SHOCK - Observe the warning associated with the risk of electric
shock symbol.

CAUTION: REFER TO OPERATOR'S MANUAL - Refer to your operator's manua for
additional information, such as important operating and maintenance instructions.

This symbol indicates that you should not discard the UPS or the UPS batteries in
the trash. This product contains sealed, lead-acid batteries and must be disposed of
properly. For more information, contact your local recycling/reuse or hazardous waste
Pb center.

> B P

This symbol indicates that you should not discard waste electrica or electronic
equipment (WEEE) in the trash. For proper disposal, contact your local recycling/reuse or
hazardous waste center.

1.8 ForMore Information
Refer to the External Battery Cabinet Installation Manual for the following additional information:

e Installation instructions, including site preparation, planning for installation, wiring and safety information,
and detailed illustrationsof cabinetswith dimensional and connection point drawings

Visit www.eaton.com/powerquality or contact an Eaton servicerepresentative for information on how to
obtain copies of these manuals.

19 GettingHelp
If help is needed with any of the following:
e Schedulinginitia startup
¢ Regional locationsand telephone numbers
e Aquestion about any of the information in this manual
e A question this manual doesnot answer

Please call your local service representative.

4 Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation
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IMPORTANT SAFETY INSTRUCTIONS SAVE THESE INSTRUCTIONS

Thismanua containsimportant instructionsthat should be followed during installation and
maintenance of the UPS and batteries. Read all instructions before operating the equipment and save
this manual for future reference.

The UPSis designed for industrial or computer room applications, and contains safety shields behind
the door and front panels. However, the UPS is a sophisticated power system and should be handled with
appropriate care.

A\ DANGER

This UPS contains LETHAL VOLTAGES. All repairs and service should be performed by AUTHORISED
SERVICE PERSONNEL ONLY. There are NO USER SERVICEABLE PARTS inside the UPS.

A WARNING

e The UPS is suitable for mounting on concrete or other non-combustiblesurfaces only.

e The UPS is powered by its own energy source (batteries). The output terminalsmay carry live
voltage even whenthe UPS is disconnected from an AC source.

* Toreducethe risk of fire or electric shock, install this UPS in atemperature and humidity controlled,
indoor environment, free of conductive contaminants. Ambient temperature must not exceed 25°C
(104°F). Do not operate near water or excessive humidity (95% maximum).The systemisnot intended
for outdoor use.

e Asaresult of the connected loads high leakage current is possible. Connectionto earth ground is
required for safety and proper product operation. Do not check UPS operation by any action that
includesremoval of the earth (ground) connectionwith loads attached.

e Ensureall power is disconnected before performinginstallation or service.

« Batteriescan present arisk of electrical shock or burn from high short-circuits current. The following
precautions should be observed: 1) Removewatches, rings, or other metal objects;
2) Use tools with insulated handles; 3) Do not lay tools or metal parts on top of batteries; 4) Wear
rubber glovesand boots.

e ELECTRIC ENERGY HAZARD. Do not attempt to alter any UPS or battery wiring or connectors.
Attempting to alter wiring can causeinjury.

e Do not open or mutilate batteries. Released electrolyte is harmful to the skin and eyes. It may be toxic.

e The UPS unit is not suitablefor IT or corner-earthed power distribution systems.

A\CAUTION

e Installation or servicing should be performed by qualified service personnel knowledgeable of UPS
and battery systems, and required precautions. Keep unauthorized personnel away from equipment.
Consider al warnings, cautions, and notes beforeinstalling or servicing equipment. DO NOT
DISCONNECT the batterieswhile the UPS isin Battery mode.

» See ingtallation instructionsbefore connecting to the supply.
* Risk of explosionif battery is replaced by an incorrect type. Dispose of used batteries according to
the instructions.

» Replacebatteries with the same number and type of batteriesas origindly installed with the UPS.

 Disconnectthe charging source prior to connecting or disconnecting terminals.

e Determineif the battery is inadvertently grounded. Ifitis, remove the source of the ground.
Contacting any part of agrounded battery can causearisk of electric shock. Anelectric shock isless
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likelyif you disconnect the grounding connection before you work on the batteries.

Proper disposa of batteriesis required. Refer to local codesfor disposal requirements.

Do not dispose of batteriesin afire. Batteriesmay explodewhen exposed to flame.

Keep the UPS door closed and front panelsinstalled to ensureproper cooling airflow and to protect
personnel from dangerous voltagesinside the unit.

Do not install or operatethe UPS system close to gas or electric heat sources.

The operating environment should be maintained within the parametersstated in this manual.

Keep surroundings uncluttered, clean, and free from excess moisture.

Observeal DANGER, CAUTION, and WARNING notices affixed to the inside and outside of the
equipment.

Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation
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3-1

UPSInstallation Plan and Unpacking

Usethefollowing basic sequence of stepstoinstall the UPS:

1

2
3
4.
5

o

Createan installation plan for the UPS system (Chapter 3).

Prepare your site for the UPS system (Chapter 3).

Inspect and unpack the UPS cabinet (Chapter 3).

Unload and install the UPS cabinet, and wire the system (Chapter 4).

Inspect internal battery string, ensure internal breaker at open state, connect battery positive and negative
connections

Install features, accessories, or options, as applicable (Chapter 4).
Completethe Instalation Checklist (Chapter 4).
Have authorized service personnel perform preliminary operational checks and start up the system.

i

NOTE Startup and operational checks for parallel systems or installations with accessory
cabinetsmust be performed by an authorized Eaton Customer Service Engineer, or the
warranty terms may become void. This serviceis offered as part of the sales contract for
the UPS. Contact an Eaton service representative in advance (usually a two-week notice
isrequired) to reserve a preferred startup date.

A\ CAUTION

It must be ensured that no lineinput source can accidentally be connected to the UPS
during installation.

A WARNING

e Installation may only be carried out by qualified technicians and in conformity with
the applicable safety standards.
e The UPS unit isnot suitablefor IT or corner-earthed power distribution systems.

3.1 Creatingan Installation Plan

Before installing the UPS system, read and understand how this manual applies to the system
being installed. Use the proceduresand illustrationsin paragraph 3.2 and Chapter 4 to createa
logical plan for installing the system.

3.2  Preparingthe Site

For the UPS system to operateat peak efficiency, the instalation site should meet the
environmental parametersoutlined inthis manual. Ifthe UPS isto be operated at an atitude
higher than 1000m (3300ft), contact an Eaton servicerepresentative for important information
about high atitude operation. The operating environment must meet the weight, clearance, and
environmental requirements specified.

3.2.1 Environmental and Installation Considerations
The UPS system installation must meet the following guidelines:

e The systern must be installed on alevel floor suitable for computer or electronic equipment.

* The system must be installed on clean, dust-free, stable concrete, non-corrosive, non-combustible
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UPSInstallation Planand Unpacking

surfaces only.

e The UPS operating temperature a ambient 0-40°C.

e The battery operating temperature at ambient 20-25°C.
» Relative humidity at 95%, non-condensing

e The system must be installed inatemperature and humidity controlled indoor area free
of conductive contaminants.

e The system If the UPS is to operate at altitude higher than 1000m (3300ft),
contact an Eaton service representative for further important information on
operating on higher altitude.

Failure to follow guidelinesmay void your warranty.

The UPS equipment operating environment must meet the weight requirements shown inTable 3-1 and the
size requirements shown in Figure 3-1 through Figure 3-5. Dimensions are in millimetres (inches).

Table 3-1. UPS Cabinet Weights

Vsl Weight (kg)
o Descriptions
Net Weight Gross Weight P

93E MK2-101-9Ah-MBS 770 859

93E MK2-151-9Ah-MBS 770 859 I-Internal battery
MBS-withinterna

93E MK2-201-9Ah-MBS 770 859 MBS

93E MK2-301-9Ah-MBS 780 869

93E MK2-401-9Ah-MBS 790 879

The UPS cabinet uses forced air cooling to regulateinternal component temperature. Air inlets are inthe front of the
cabinet and outletsare inthe back of the cabinet. Allow clearancein front of and inback of the cabinet for proper air
circulation. The clearances required around the UPS cabinet are shown inTable 3-2 and Table 3-3

Table3-2. UPSCabinet Clear ances

From Top of Cabinet At least 300 mm (12") working space
From Front of Cabinet At least 900 mm (36") working space

From Back of Cabinet At least 600 mm (36") working space

From Right Sideof Cabinet See TableNo: 3-3
From Left Sideof Cabinet  See TableNo: 3-3

8 Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation



UPS Installation Planand Unpacking

Table3-3. 93E MK2 Required Clearances
93E MK2 Required Clearancefor paralleled adjacent UPS or UPS and adjacent PDU

Ambient L1 (mm) L2 (mm)
245 S

| e 2600 <50
35 °C
40 °C

Notes:
¢ L1- clearanceto the rear wall.

o L2- clearancebetween the adjacent paraleled UPS or UPS and adjacent PDU. Parallel UPS should be as close
as possible.
« Somemodelsthat featurerear connectionsalso require additional rear clearanceto enableinstallation and

connection.

A CAUTION

If battery systems are located inthe sameroom as the UPS, the battery manufacturer's
environmental requirements should be followed if they are more stringent than the UPS
requirements. Operating temperatures above the recommended range will result in decreased
battery life and performance, and may reduce or void the battery warranty.

The UPS ventilation requirementsare shown inTable 3-4.

Table3-4. Air Conditioning or Ventilation Requirements During Full Load Operation

Model Power Rating Input /Output Voltage ACZIRE e (SEhn)
93E MK2-10I-9AH-MBS 10 kVA 380/380 400/400 415/415 523
93E MK2-10I-9AH-MBS 15 kVA 380/380 400/400 415/415 862
93E MK2-10I-9AH-MBS 20 kVA 380/380 400/400 415/415 1149
93E MK2-10I-9AH-MBS 30kVA 380/380 400/400 415/415 1723
93E MK2-10I-9AH-MBS 40kVA 380/380 400/400 415/415 2298

9 Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation
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Figure 3-1. UPS Cabinet Dimensions 10/15/20/30kVA (Front, Right Side and Rear Views)
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3.2.2 UPSSystem Power Wiring Preparation

The UPS system installation must meet the following guidelines:

e The systemh must be installed on alevel floor suitable for computer or electronic equipment.

¢ The system must be installed on clean, dust-free, stable concrete, non-corrasive, non-combustiblesurfaces
only.

Failure to follow guidelinesmay void your warranty.

The UPS equipment operating environment must meet the weight requirements shown inTable 3-1 and the size
requirements shown in Figure 3-1 Dimensionsare in millimeters (inches).

A WARNING

e HIGHTOUCH CURRENT EARTH CONNECTION ESSENTIAL BEFORE CONNECTING SUPPLY.
Asaresult of the connected loads high leakage current is possible. Connection of the earth
(ground) is required for proper product operation. Do not check UPS operation by removal of the
Earth (ground) connection.

e The UPS unit is not suitablefor IT and corner-earthed power distribution systems.

A\ WARNING

e RISK OF ELECTRIC SHOCK.This ups receives power from more than one source- disconnection
of the ACand the DC sourceis required to de - energiesthis unit before servicing. After
disconnecting the utility power and the DC power, authorized service personnel should wait at
least five minutesfor capacitor bleed-off before attempting internal accessto the UPS module.

e Backfeed protectionis an internally fitted option on this device. If this option, or an externally fitted
backfeed contactor are not instaled. Select backfeed contactor are showninTable 3-7 and Table
3-8.

e The below label should be applied on all primary power isolatorsinstalled remote from the
UPS area and on external access points.

REFORE WORKING ON THIS CIRCIAT CALTION: THIS EQLEPMENT CAPACITORS INSIDE
- IBOLATE UWINTERRUPTIBLE POWER SYSTEM (UPS) RECEIVES POWER FROMMORE | REQUIRE 5 WINUTESTO
THEN CHECK FOR HAZARDOUS VOLTAGE BETWEEN ALL T cATTiranry | TOASAFE LEVEL AFTER
_ ATERM NALS NCLUD NG THE PROTECTIVE EARTH AL MPUT BOURGES OF PoweR | 5501/ S REMOVED:
A RIS OF VOLTAOE BAGKFEED & FROM THIE EOUIPAENT INSTRUGTIONS.
BEFORE REFVICING.

* Refer to national and local electrical codesfor acceptable external wiring practices.

e Toallow for future kVA upgrades, consider installing a de-rated UPS using wiring and external overcurrent
protection breakers sized for afullyrated UPS.

* For external wiring, use 90°C copper wire. Wire sizeslisted inTable 3-5 are for copper wiring only. If wire isrun
in an ambient temperature greater than 30°C, higher temperature wire and/or larger size wire may be necessary.
Wire sizesare based on using the specified breakers.

» Material and labour for external wiring requirementsare to be supplied by designated personnel.

» |finstalling an external maintenance bypass, all feedsto the UPS including the Rectifier Input Breaker (RIB) (if
installed) must have a servicedisconnect independent of the maintenance by pass power path. Most
mai ntenance bypass solutionsprovide UPS input feeds derived from but isolated from the maintenance bypass
power path. If the maintenance bypass solution being installed doesnot provide such functionality, DO NOT use
asingle feeder breaker to supply both the UPS and the maintenance bypass.

12 Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation
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The bypassfeed into this equipment uses four wires (three line conductorsand neutral conductor), plus grounding
conductor (protective earthing conductor) . The rectifier feed into this equipment uses four wires (three line
conductorsand neutral conductor), plus grounding conductor (protective earthing conductor). The phases must be
symmetrical about ground (from aWye/Star source) for proper equipment operation.

Parallel UPS input wiring size requirementsand output wiring size requirementsfrom the UPSs to the Tie
Cabinet are the same as thosefor single systems.

Install a proper three-pole overcurrent disconnect device before connectingto the UPS, the disconnect device
shall disconnect simultaneously all line conductors of the ACMAINS SUPPLY.

MBS (Maintenance bypass switch) isinstaled inside the UPS. When maintaining, open neutral switch and MBS to
isolation the UPS internal parts from the utility. Do not open neutral switch inany other cases becausethe neutral is
required for UPS operation.

If a disconnect device interruptsthe neutral conductor, it shall simultaneously interrupt al line conductors.

When single-phase current exceeds 100A, switches of protective atmosphere should be equipped with arc-
control device.

The UPS requiresan input neutral connection. Ensurethat an input neutral is connected prior to energizing the UPS.
If a4 pole AutomaticTransfer Switch isinstalled upstream of the UPS it must work with a break before make
transition with a minimum transfer time of 50ms.

Figure 4-4 showsPower terminal location 10/15/20/30 kVA
Figure 4-5 showsPower terminal location 40 kVA
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Table3-5. Input / Output Ratings and External Wiring Requirements for the Eaton 93E MK2 10-40 kVA

cross-sections  Units Rating 50/60 Hz
Basic Unit Rating Refer the IEC KVA 15 20 30 40 60 80
62040-1 kw 135 18 27 36 54 72
Input and Output Voltage Volts ~ 400/400 400/400 400/400 400/400 400/400 400/400
A: AC Input to UPS Rectifier (0.99Minimum PF)
Full load current plusbattery recharge current Amps 23 31 46 61 92 123
(3) Phases
) min mm? 6x1 6x1 6x1 16x1 16x1 25x1
Conductor Size (Phase A, B, C)
max mm? 6x1 10x1 25x1 25x1 50x1 70x1
B: AC Input to UPS Bypass (Five Wire, Dual-Feed)
Full Load Current Amps 22 29 43 58 87 115
(3) Phases
min mm? 6x1 6x1 6x1 16x1 16x1 25x1
Conductor Size (Phase A, B, C)
max mm? 6x1 10x1 25x1 25x1 50x1 70x1
C: DC Input from External Battery (432 Vdc)
(1) Positive, (1) Negative Totd Amps 34 46 69 92 137 183
min mm? 6x1 6x1 10x1 16x1 35x1 50x1
Conductor Size
max mm? 16x1 25x1 35x1 50x1 50x2 70%x2
D: AC Output to Critical Load (Five Wire)
Full Load Current Amps 22 29 43 58 87 115
(3) Phases
min mm? 6x1 6x1 6x1 16x1 16x1 25x1
Conductor Size (Phase A, B,C)
max mm? 6x1 10x1 25x1 25x1 50x1 70x1
Grounding 1.0times
Neutral (N) (Maing/Load):(Non-linear load ) 1.7times

Clearancedistancee= 2.0mm

Backfeed protection device ]
Breaktime= 15s

NOTE  Caloutletters A, B, C,and D map toFigure 5-5.
Above mentioned isrecommendation of Eaton, not imper ative standard. Actual suitable configuration depends on each individual
country standard and situation.

A CAUTION

External overcurrent protection is not provided by this product, but is required by codes. Refer to
table 3-5 for wiring requirements. If an input/output lockable disconnect is required, itisto be
supplied by the user.

14 Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation



UPS Installation Planand Unpacking

Table 3-6. UPSExternal Power Cable Terminationsfor the Eaton 93 MK2 10-40 kVA

_ Tightening Tightening
Terminal Torque Torque
Eunction Terminal Function Buslanding Nm(lbin) Screw Sizeand Type  Buslanding Nm(lbin) Screw Sizeand Type

10kVA/15kVA/20kVA/30kVA 40kVA
ACInput L1 Phase A M6bolt mounting 5 (44) 28.26 mm3(M6). M8 holt mounting 12 (106) 50.24 mm(M8)
theLét::;iSer L2 Phase B M6 bolt mounting 5(44) 28.26 mm4(M6) M8halt mounting 12 (106) 50.24 mm2(M8)
L3 Phase C M6 bolt mounting 5(44) 28.26 mm4(M6) M8holt mounting 12 (106) 50.24 mm2(M8)
N Neutral M6 bolt mounting 5(44) 28.26 mm4(M6) M8bolt mounting 12 (106) 50.24 mm4M8)
ACInput L1 Phase A M6holt mounting  5(44) 28.26 mmz(M6) M8bolt mounting 12 (106) 50.24 mm2(M8)
toBypass L2 PhaeB  M6hotmounting  5(44) 28.26 mE(M6) M8bolt mounting 12 (106) 50.24 mm2(M8)
L3 Phase C M6 bolt mounting 5(44) 28.26 mm4(M6) M8holt mounting 12 (106) 50.24 mm2(M8)
N Neutral M6 bolt mounting 5(44) 28.26 mmA(M6) M8bolt mounting 12 (106) 50.24 mm4M8)
AC Output L1 Phase A M6bolt mounting  5(44) 28.26 mm3(M6) M8 bolt mounting 12 (106) 50.24 mm2(M8)
tL°oa§”“°a" L2 PhaeB  M6hitmounting  5(44) 28.26 mE(M6) M8bolt mounting 12 (106) 50.24 mm(M8)
L3 Phase C M6 bolt mounting 5(44) 28.26 mmA(M6) M8bolt mounting 12 (106) 50.24 mm?3(M8)
N Neutral M6 bolt mounting 5(44) 28.26 mm4(M6) M8bolt mounting 12 (106) 50.24 mmM8)
R(;Ir:put + Battery (+) M6 bolt mounting 5(44) 28.26 mm4(M6) M8bolt mounting 12 (106) 50.24 mm?(M8)
External
Battery — Battery (-) M6 bolt mounting 5(44) 28.26 mmA(M6) M8bolt mounting 12 (106) 50.24 mm¥M8)
Ground M6 bolt mountina  9(79) 28.26 mE(M6) M8 bolt mountina 24 (212) 50.24 mn¥(M8)

Table3-7. Recommended Input Circuit Breaker Ratings

Circuit Breaker Rating

UPS Model Load Derating 400V 12T
80% Derating 19A
93E MK2-101-9Ah-MBS 100% Rating 15A >1277A2Sec
80%Derating 29A
93E MK2=15T-9ARMBS 100% Rating 23A >1277A%Sec
80% Derating 38A
93E MK2-201-9Ah-MBS
100% Reting 31A Al %soe
93F MK2-301-9Ah-MBS 80% - 57A
Dexating 52497A2Sec
100% Rating 46A
93E MK2-401-9Ah-MBS 80k Derating T
: : 100% Rating 61A 55108A2Sec
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A CAUTION

To reducethe risk of fire, connect only to acircuit provided with maximum input
circuit breaker current ratings from Table 3-7 in accordance with local regulations.

The line-to-line unbalanced output capability of the UPS islimited only by the full load per phase current values
for AC output to critical load. The recommended line-to-line load unbalanceis 50% or less with reference to
full load.

Readily accessible disconnect devices (Bypass and output overcurrent protection and bypassand output

disconnect switches) are to be supplied by the customer. Table 3-8 lists the Recommended Bypass Circuit
Breaker, Output Circuit Breaker and Bypass Fuse Ratings.

Table 3-8. Recommended Bypass Circuit Breaker, Output Circuit Breaker and Bypass FuseRatings

Circuit Breaker Rating Fuse Parameters
UPS Modd Load Derating 400V Current/Min 12T/Max

80% Derating 18A

93E MK2-101-9Ah-MBS 100% Rating 14A 20A 10200A2Sec
80% Derating 27A

93E MK2-15I-9Ah-MBS 100% Rating 22A 32A 10200A2Sec
80% Derating 36A

93E MK2-201-9Ah-MBS 100% Rating 29A 40A 10200A2Sec
80% Derating 54A

93E MK2-30I-9Ah-MBS 100% Rating 43A 63A 10200A2Sec
80% Derating T2A

93E MK2-401-9Ah-MBS 100% Rating 58A 80A 20,400A%Sec

If internal battery option used, UPS default with DC disconnect device by factory default

If external battery option used, External DC input overcurrent protection and disconnect switch for the remote
battery location isto be provided by the user. Table 3-9 lists the maximum rating for continuous-duty rated circuit
breakers satisfying the criteria for both.

Table 3-9. Recommended DC input circuit breaker rating

Circuit Breaker Rating

UPS Model Load Derating Bat rated voltage ( DC432V )
0, .
93E MK2-101-9Ah-MBS 80% Derating
100% Rati ng 23A

80% Derat
93E MK2-15I-9Ah-MBS °Derating

100% Rating 34A

80% Derat
93E MK2-201-9Ah-MBS > Derating

100% Rating A6A

0, .
93E MK2-301-9Ah-MBS 80% Derating

1009 Rating 69A

80% Derating

93E MK2-401-9Ah-MBS :
100% Rating 92A
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Reated battery voltage/current is calculated at 2 volts per cell.
The battery wiring used between the battery and the UPS should not alow avoltage drop of more than 1% of
nominal battery voltage at rated battery current. If the conductorsused for battery input from the battery cabinetsto
the UPS are those provided by the UPS manufacturer, and the UPS and battery cabinets are manufactured by the
same supplier, then itis acceptable, even thoughthey do not meet the above minimum conductor sizes.
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3.2.3 UPSSystem Interface Wiring Preparation

Control wiring for featuresand optionsshould be connected at the customer interfaceterminal blocks located
inside the UPS.

A\ WARNING

Do not directly connect contactor contacts to the mains related circuits. Reinforced insulation is
required before connecting to the mains.

Read and understand the following noteswhile planning and performing the installation:

e Interfacewiring should be rated for 24V, 1A minimum.
e For interface wiring from 30V to 600V, the wire should be rated for 600V, 1A minimum.

e Becauseof the REPO and building alarm wiring route inthe UPS cabinet, the wire should be rated for a
minimum of 300V.

» Use twisted-pair wires for each input and return or common.
e All interface wiring and conduit isto be supplied by the customer.

* When installing external interface wiring between a REPO or building darm and the UPS interface terminals,
conduit must be installed between each device and the UPS cabinet.

e If using the power termina wiring channel, keep interface wiring separate from power wiring or use shielded
wire.

e Ifusing conduit, install the interface wiring in separate conduit from the power wiring.

e All building alarm inputs require an isolated normally-open contact or switch (rated at 24 Vdc, 20 mA
minimum) connected between the alarm input and common terminal. All control wiring and switch contacts
are customer-supplied.

e LAN and telephonedrops for use with Mini-Slot connectivity cards must be supplied by the customer.

e The REPO feature opensall contactorsinthe UPS cabinet and isolates power from your critical load. Local
electrical codesmay also require tripping upstream protectivedevicesto the UPS.

e The REPO switch must be alatching-typeswitch not tied to any other circuits.

e Ajumper wire must be connected between pins 3 and 4 on the REPO termina block if using a normally-
closed REPO switch.

e REPO wiring should be a minimum of 0.5~2.0 mm?.
e The REPO switch wiring must be in accordance with local regulations.

e The maximum distance between the REPO and the UPS cannot exceed 150 metres (500 feet).
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3.3

Inspecting and Unpacking the UPSCabinets

19

The cabinet is shipped bolted to awooden pallet and protected with an outer wood container.

A WARNING

The UPS cabinet is heavy (see Table 3-1). If unpacking and unloading instructionsare not closely
followed, the cabinet may tip and cause seriousinjury.

1 Carefully inspect the outer packaging for evidence of damageduring transit.

A\ CAUTION

Do not install a damaged cabinet. Report any damageto the carrier and contact an
Eaton servicerepresentative immediately.

0 NOTE

For the following step, verify that the forklift or pallet jack is rated to handle the weight of
the cabinet (see Table 3-1 for cabinet weight).

2. Use aforklift or pallet jack to move the packaged cabinet to the installation site, or as
close as possible, before unpacking. If possible, move the cabinetsusing the pallet.
Insert the forklift or pallet jack forks between the supportson the bottom of the
pallet (see Figure 3-6 through Figure 3-10 for the UPS cabinet centre of gravity
measurements).

A CAUTION

Do not tilt the UPS cabinets more than 10° from vertical or the cabinetsmay tip over.

3. Set the pallet on afirm, level surface, allowing a minimum clearance of 3m (10 ft) on
each side for removing the cabinet from the pallet.

4.  Removethe inner protective packaging. Retain the ramp brackets.

5. Recycle the remainder of the outer shipping container and the inner protective
packagingin a responsible manner.

6. Inspectthe contentsfor any evidence of physical damage, and compare each item
with the Bill of Lading.

If damage has occurred or shortages are evident, contact an Eaton service representative
immediately to determinethe extent of the damage and its impact on further installation.
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NOTE  While waiting for installation, protect the unpacked cabinet from moisture, dust, and
0 other harmful contaminants. Failure to storeand protect the UPS properly may void
your warranty.

Figure 3-5. UPS Cabinet as Shipped on Pallet
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Chapter 4 UPSSystem Installation

41  Preliminary Installation Information

A WARNING

Installation should be performed only by qualified personnel. See installation instructions before
connecting to the supply.

Refer to the following while installing the UPS system:

e Chapter 3 for cabinet dimensions, equipment weight, wiring and terminal data, and installation notes.
e Do not tilt the cabinets more than +10° during installation.

If perforated floor tiles are required for ventilation, place theminfront of the UPS.

e The UPS unit is not suitablefor IT or corner-earthed power distribution systems.

Suitable for mounting on concrete or other non-combustible surfaces only

A WARNING

This UPSis not suitable for IT type source.

4.2 Unloading the UPS Cabinet fromthe Pallet

The UPS Cabinet is bolted to a wooden pallet supported by wood skids. To remove the pallet:

A WARNING

The UPS cabinet is heavy (see Table 3-1). If unpacking and unloading instructionsare not closely followed,
the cabinet may tip and cause seriousinjury.

A\ CAUTION

e Do not tilt cabinet more than 10° from vertical.

e Liftthe cabinetsonly with a forklift or damage may occur.

NOTE For the following steps, verify that the forklift or pallet jack israted to handle the weight of
the cabinet (see Table 3-1 for cabinet weight).
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1 Ifnot already accomplished, use aforklift or pallet jack to move the UPS cabinet to the
installation area, or as close as possible, before unloading from the pallet. Insert the forklift or
pallet jack forks between the supportson the bottom of the pallet (see Figure 3-4 for the UPS
cabinet center of gravity measurements).

Attach the ramp to the front of the pallet

3. Remove four bolts securing the front shipping bracket to the cabinet and four bolts securing
the bracket to the pallet (see Figure 4-1). Ifinstalling the cabinet permanently, retain the
shipping bracket and securing hardware for later use.

4. Ifthe leveling feet are not fully retracted, turn the leveling feet until they are retracted.

5. Remove four bolts securing the rear shipping bracket to the cabinet and four bolts securing
the bracket to the pallet (see Figure 4-1). Ifinstalling the cabinet permanently, retain the
shipping bracket and securing hardware for later use.

A WARNING

Do not stand directly infront of the pallet while unloading the cabinet. If unloading instructions are
not closely followed, the cabinet may cause seriousinjury.

6. Slowly roll the cabinet toward the front of the pallet. Continuerolling the cabinet down the
ramp until the cabinet is clear of the ramp (see Figure 4-3).

7  Rollthe cabinet to the final installation location.

8. Ifinstalling the cabinet permanently, retain the shipping bracketsand hardware; otherwise,
recycle the pallet, ramp, and shipping bracketsin a responsible manner.

9. Securethe UPS cabinet in position by lowering the leveling feet until the cabinetis not
resting on the castersand the cabinetis level.

10. If permanently mounting the system, proceedto Step 11;

11 Using the retained hardware, reinstall the shipping bracketsremovedin Step 2 and Step 5to
the front and rear of the UPS cabinet with the angle facing outward (see Figure 4-1).

12. Securethe cabinet to the floor with customer-supplied hardware.
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Front Door

Shipping Bracket Bolts

Shipping Bracket

Figure4-1. Removingthe Shipping Bracket
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UPS cabinet

Ramp

Figure4-2. Attaching the Rampto the Pallet

Figure4-3. Ralling the Cabinet Down the Ramp
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4.3External Battery Cabinet I nstallation

Before connecting the external battery, please read the notice and warning label on the battery cabinet.

A WARNING

Inthe event of malfunction, the battery cabinet chassis or battery cabinet frames may become
livel

Specia care should be taken when working with the battery cabinet associated with the
equipment. Ensurethe battery number is suited to the setting of the battery charging voltage
beforeinstalling the battery. When the battery cabinet is connected the overall voltage exceeds
nominal voltage. Itisvery important to ensurethat the batteriesare installed separately, ina
dedicated battery cabinet.

Battery back-up time do not exceed one hour, if the battery setting shall be exceeded one hour,
consult to the professional personnel.

A cauTION

The most common battery type used in UPS installationsis the valve regulated battery. Valve
regulated cells are not sealed. The amount of gas given off isless than for flooded cells, but
when planning the battery installation, allowancemust be made for adequate ventilation and
heat dissipation. Vaveregulated cells are not completely maintenance- free. They must be kept
clean and their connections checked periodically to ensurethey are tight, and that thereisno
evidence of corrosion. Itisinevitable that the batterieswill lose charge during transportation and
storage; before attempting to carry out an autonomy test, ensure that the batteriesare fully
charged as this may take several hours. Cell performancetypically improves after afew
discharge/recharge cycles.

The requirementsof the EC directives are satisfied when battery cabinet are used with original
accessories. |f alternative batteries are used, you must ensurethat the applicable EC directives
are met and declare conformity.

Connect the battery cabinet as follows:

oA wN e

Turn off the UPS.

Check all the external battery breakers are open.

Connect PE first.

Connect the battery cabinet(s) with cablessized according to cable cross sectionand protective device.
Specification to terminals+ (positive pole) and - (negative pole).

Refer to instructions provided with the battery cabinet or by vendor.

A\ WARNING

ENSURE CORRECT POLARITY!

25
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4.4 External Power Wiring Installation

To install wiring:
1 Route the wiring to the UPS terminal blocks inthe UPS. Figure 4-4 for wiring access information
and terminal |ocations.

2. Ground the UPS according to local and/or national electrical wiring codesby routing and connecting the
ground wire to the input ground lug.

3. Connectphase A, B and C rectifier input power wiring from the utility sourceto the rectifier input, See
paragraph 3.2.2 for wiring and termination requirements.

4. Bypassinput power wiring from the utility sourceto the bypassinput terminalsand neutral terminals. See
paragraph 3.2.2 for wiring and termination requirements.

5. Connectphase A, B and C power wiring from output terminalsto the critical load. See paragraph 3.2.2 for
wiring and termination requirements.

6. Mains input N, Output N and Bypassinput N are connected together inside UPS.
7 Ifwiring interface connections, proceed to paragraph 4.5.

A\ WARNING

e HIGHTOUCH CURRENT. EARTH CONNECTION ESSENTIAL BEFORE CONNECTING
SUPPLY. Asaresult of the connected loads high leakage current is possible. Connection of the
earth (ground) is required for proper product operation. Do not check UPS operation by

removal of the Earth (ground) connection.
e Ifa4 pole AutomaticTransfer Switch (ATS) isinstaled upstream of the UPS, ensure that ATS

switching will not break the Neutral line.

e BAT+/BAT- are terminalsconnected to the battery cabinet, Battery+ polarity should use red
cable, battery - polarity should use black or blue cable.

e Thisdevice may not be fitted with an optiona internal mains disconnection device. If not
fitted, itis essential that the customer install such adevice at the installation site near the
UPS.

e Input neutra line should be directly connectedto input “N” terminal of UPS wire connection
termina bay without ACinput idle-run.

e There are protective earthing terminalswithin the UPS for mains supply, load supply and
battery. The battery cabinet earth protection can be connected either to the UPS or to a
common earthingterminal outsidethe UPS.
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Figure4-5. Power Terminal Locations 40kVA
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4.5

28

Installing Interface Connections

45.1 Installing Building Alarm Connections
Toinstall wiring:

1 Verifythe UPS systemis turned off and all power sources are removed. See Chapter 6, “UPS Operating
Instructions®, for shutdown instructions.

2. Tolocate the appropriateterminalsand review the wiring and termination requirements, see
paragraph 3.2.3, Table 4-1, Figure 4-5 and Figure 4-6

3. External input signal cables can enter the UPS vialeft, right side panel or aknockout inthe top of the
cabinet, see Figure 4-8.

4. Connect the building aarm interface wiring as shown inTable 4-1 and Figure 4-7.

6. Ifwiring parallel connections, proceed to paragraph 4.5.2; if wiring Mini-Slot connections, proceed to
paragraph 4.5.3;

-..
L+

| MK |

Mini-Slot Communication Bays
(see Figure 4-6 for details)

Interface Terminals
1 (see Figure 4-6 for details)

Front Middle Cover Plate

Figure4-6. Interface Terminal L ocations
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Mini-Slot Communication Bay 1
Mini-Slot Communication Bay 2

I JF

Building Alarm (See Figure 4-8 for Details) -
REPO Terminals (See Figure 4-13 for Details)
Pull chain Terminals

Parallel CAN Input (RJ45)
Parallel CAN Output (RJ45)

Figure4-7. Interface Terminal Detail (Terminal Cover Removed)

O+ =
(O N
o [
f|C+e
Yo e

J0+w

Building Alarm 1 Building Alarm 3

Building Alarm 2

Figure 4-8. Building Alarm Terminal Block Connector Assignments

Table4-1. Building Alarm Connections

Building Alarm Terminal  Name Description
1 Building Alam 1 +
5 Building Alam 1— Input: Programmable UPSaarm, activated by aremote dry contact closure.
3 Building Alam 2 +
2 Building Alam 2— Input: Programmable UPSaarm, activated by aremote dry contact closure.
5 Building Alam 3 +
6 Building Alarm3— Input: Programmable UPSaarm, activated by aremote dry contact closure.
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Building alarm wiring access from UPS left, right and top access (after knock off the soft cover plate)

Wiring Access 1

Wiring Access 2

Figure4-9. Interface Wiring Access
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4,5.2 Installing Parallel Pull Chainand CAN Control Wiring and Connections

0 NOTE RJ-45 Controller Area Network (CAN) must be supplied by the customer.

Toinstall wiring:

1 Verifythe UPS system s turned off and all power sources are removed. See Chapter 6, “UPS Operating
Instructions”, for shutdown instructions.

2. Installing Paralel system, see Figure 4-10

A cauTION

e Pardle system combinedinput and output cable length should be in accordance with the
following rule. It should be designed to ensurethat wiring impedance from point of supply to
UPS input and from UPS output to load connection for each UPS modulein a multi-module
systemisequal, or within atolerance of approximately +10%. Thisisto ensure approximately
equal current sharing whenin static bypass mode and restrain input/output high frequency loop
current of parallel system. Suggest that parallel system combinedinput and output cable Iength
no less than 10m, 5m for input and 5m for output.

Total length of 1A =2A=3A=4A
1B=2B=3B=4B
1C=2C=3C=4C

e |Ifinstaling only two UPS modules (redundant), this requirement is no longer required as each
UPS is capable of supporting the full bypass requirement. However, this would preclude future
expansion.

e Ensurethat each UPS static bypassisfed from asingle common source, as is an external
bypass switchifinstaled. If each UPS isfed with a separaterectifier source, please consult
Eaton for advice on compatibility.

3. Tolocate the appropriateterminalsand review the wiring and termination requirements, see
paragraph 3.2.3, Table 4-2, Figure 4-5to Figure 4-9.

f
L
iy

Figure4-10. Pull Chain Terminal Block Connector Assignments

Pull Chain

Table 4-2. Pull Chain Connections

Pull Chain Terminal Name Description

1 Pull Chain +
2 Pull Chain —

Output: Backup control for parallel operation.
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4. Removethe small parts from the knockout inthe right side plate.

5. Route and install RJ}45 Controller Area Network (CAN) cablesbetween the UPS cabinets. See Figure 4-6§ and
Figure 4-10 for wiring information.

6. Route and install pull chain wiring (17-20AWG Twisted Wires) between the UPS cabinetsand cabinet
MOBSs. See Figure 4-6and Figure 4-10 for wiring information.

7 Ifwiring Mini-Slot connections, proceed to paragraph 4.5.3;

4.5.3 InstallingMini-Slot I nterface Connections

0 NOTE AN drop for connectionto UPS communications card isto be supplied by customer.

For installation and setup of an Mini-Slot card, contact an Eaton servicerepresentative (see paragraph 18)

Toinstall wiring:
1. Ifnot aready installed, install the LAN drop.

2. Route and install the LAN and other cablesto the appropriate Mini-Slot cards. See Figure 4-6 and Figure 4-7 for
Mini-Slot communication bay locations.

3. Refer to the manual supplied with the Mini-Slot card for operator instructions.
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Figure4-11. Parallel UPS Control Wiring
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Figure4-12. Parallel UPSsystem connections
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4.6 InstallingaREPO Switch

A latching-type Remote Emergency Power-off (REPO) switch can be usedin an emergency to shut down the
UPS and remove power to the critical load from alocation away from wherethe UPSisinstaled. Showsa
REPO switch.

NOTE 1 Before installing a REPO switch, verify that the UPS was installed accordingto the
0 instructionsin paragraphs 4.2 through 4.5.

NOTE 2 When installing the REPO switch, you must install conduit between the device and
the UPS cabinet for wiring the switch.

NOTE 3 The REPO switch must be a normally-open or normally-closed latching-type switch
not tied into any other circuits.

NOTE 4 This procedureisintended for installing the Eaton-supplied REPO switch. If
installing another manufacturer's switch, use this procedure, and Figure 4-13 and
Figure 4-14 as aguide.

NOTE 8 The REPO switch wiring must be in accordance with local regulations

To Install a REPO switch:
1 Verifythe UPS systemis turned off and all power sources are removed. See Chapter 6, “UPS Operating
Instructions; for shutdown instructions.
2. Securely mount the REPO switch. Recommended locationsinclude operator's consolesor near exit doors.

3. Tolocate the appropriateterminalsand review the wiring and termination requirements, see
paragraph 3.2.3, Table 4-3, Figure 4-5, Figure 4-6 and Figure 4-11.

UPS
1 23 4]
O 0O
Normally Closed
REPO Contacts Normally Open
REPO Contacts

Figure 4-13. REPO Terminal Block Connector Assignments

Table4-3. REPO Connections

REPO Terminal Description
l . .
> Input: normally-closed dry contact used to activate UPS EPO from aremote switch.
3
Input: normally-open dry contact used to activate UPS EPO from aremote switch.
4

4. Normally-Open REPO Switch Wiring seeTable 4-4 and Figure 4-12, Normally-Closed REPO Switch Wiring
see Table4-5 and Figure 4-1.
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5. Ifusing anormally-closed REPO switch, connect ajumper wire between pins 3 and 4 on the REPO
terminal block.

6. If installing multiple REPO switches, wire additional switchesin parallel with the first REPO.

7. Ifrequired, install wiring from the REPO switch to the trip circuitry of the upstream protectivedevices. A
second contact block is provided on the REPO switch for this function . The REPO switch wiring must be in
accordance with local regulations.

Table4-4. normally-Open REPO Wire Termination

From REPO Station(s)

Switch Contact Block To REPO Terminal Block
(Either Block) on Back of UPSCabinet WireSize Tightening Torque
34NO See Figure4-12 for wiring Twisted Wires (2) 7lbin
14-22AWG (08Nm)
(05-2.0mm?
O1
2
REPO TB
3 O 3
REPRO
L p— Twisted
(No) Wires
42 4 O

Figure4-14. Normally-Open REPO Switch Wiring
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Table4-5. Normally-Closed REPO Wire Terminations

From REPO Station(s)

Switch Contact Block To REPO Terminal Block

(Either Block) on Back of UPSCabinet WireSize Tightening Torque
Zlhin
12NC (0.8Nm)
See Figure4-15 for wiring Twisted Wires (2)
14-22AWG
34NC (0.5-2.0mm?
REPRO O1
Switch Twisted
(NC) Wires
2
REPO TB
O 3
\O s

Figure 4-15. Normally-Closed REPO Switch Wiring
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4.7  Initial Startup

Startup and operational checks for parallel systemsor installationswith accessory cabinetsmust be performed
by an authorized Eaton Customer Service Engineer, or the warranty terms may becomevoid. This serviceis
offered as part of the sales contract for the UPS. Contact an Eaton servicerepresentative in advance (usually
required three days) to reserve a preferred startup date.

4.8 Completingthelnstallation Checklist

37

The final stepininstalling the UPS system is completing the following Installation Checklist. This checklist
ensuresthat you have completely installed all hardware, cables, and other equipment. Completeall items listed
on the checklist to ensurea smooth installation. Make acopy of the Installation Checklist beforefilling it out,
and retain the original.

After the installation is complete, an Eaton Customer Service Engineer must verify the operation of the UPS
system and commission it to support the critical load. The service representative cannot perform any
installation tasksother than verifying softwareand operating setup parameters. Service personnel may request
acopy of the completed Installation Checklist to verify al applicable equipment installationshave been

compl eted.

0 NOTE  The Instalation Checklist MUST be completed prior to starting the UPS system for
the first time.
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Installation Checklist

O ODodopoCdoooo

oo OO0

o000

All packing materials and restraints have been removed from each cabinet.

The UPS cabinet is placed inits installed location. Refrain from installing UPS direct under Air con duct.
All conduits and cables are properly routed to the UPS and any ancillary cabinets.

All power cables are properly sized and terminated.

Neutral conductors are installed.

A ground conductor is properly installed.

Building alarms are wired appropriately. (Optional)

LANdrops are installed. (Optional)

LAN connections have been completed. (Optional)

The REPO device is mounted inits installed location and its wiring is terminated inside the UPS
cabinet. (Optional)

A jumper wire is connected between pins 3 and 4 on the REPO terminal block if using a normally-
closed REPO switch. (Optional)
All terminal cover platesare installed.

Accessories are mounted ininstalled locations and wiring is terminated inside the UPS cabinet.
(Optional)

Air conditioning equipment isinstalled and operating correctly.

The area around the installed UPS system is clean and dust-free. (Eaton recommends that the UPS
beinstalled on alevel floor suitable for computer or electronic equipment.)

Adequate workspace exists around the UPS and other cabinets.

Adequate lighting is provided around all UPS equipment.

A 230 Vac service outlet is located within 75 meters (25 feet) of the UPS equipment.

Startup and operational checks are performed by an authorized Eaton Customer Service Engineer, for
parallel systems or installations with accessory cabinets.

Parallel System Installation Checklist

(]

[ Iy Ny Iy Ny Iy

38

Each cabinet inthe parallel system is placed inits installed location. Refrain from installing UPS direct
under Air con duct.

All conduits and cables are properly routed to the UPSs and to the paralel tie cabinet.

All power cables are properly sized and terminated.

Neutral conductors are installed between cabinetsas required.

Ground conductors are properly installed.

CAN wiring between the UPSs is properly installed.

Pull chain wiring between the UPSs is properly installed.

Adequate workspace exists around the UPSs, parallel tie cabinet, and other cabinets.

Startup and operational checks are performed by an authorized Eaton Customer Service Engineer, for
paralel systems.
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Chapter 5 Understanding UPSOper ation

{

ACOutput to
Critical Load

5.1 UPSSystem Overview
The Eaton 93E MK2 UPS is a continuous-duty, solid-state, three-phase, true online system that
provides conditioned and uninterruptible AC power to the UPS system's outputand critical load.
The basic system consists of arectifier, battery converter, inverter, monitoring/operation control panel, integrated
communication server, and digital signa processor (DSP) logic. Figure 5-1 shows the main elements of the UPS
system.
If utility power isinterrupted or falls outside the parameters specified in Chapter 9, “Product Specifications, the
UPS uses a backup battery supply to maintain power to the critical load for a specified period of time or until the
utility power returns. For extended power outages, the UPS allows you to either transfer to an alternative power
system (such as agenerator) or shut down your critical load inan orderly manner.
External Battery cabinet
—|
Batery |
Relay
Battery
Converter
Input Input [ Output
ACImput to\ s:"(”"h Tday : N\ : Relay
Rectifier/ o} } @ 4|‘
Charger I |_. | — N\ | |_
| Rectifier Inverter :
= Power Module g
Digital Metering *
(Optiona Dud Input)
Bypass Input Switch Output switch
AClInput to |1 agtic
Byp&) | Switch o
(Optional)
Backfeed Contactor Maintenance Bypass Switch
S o
UPS Cabinet
Figure5-1. Main Elements of the UPS System
The emergency bypass consists of a continuous static switch, and an optional backfeed protection
contactor. The backfeed protection contactor (if fitted) is located in series with the static switch.
The static switchis armed and ready during normal operation.
5-1 Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation



41

52

SingleUPS

A single UPS operates independently to support an applied load from the inverter, providing
conditioned and uninterruptible AC power to the critical load from the output of the module. During
an outage, the inverter continues to operate, supporting power to the load from the battery supply. If
the unit requires service, applied loads are transferred to the internal bypass either automatically or
manually. With the exception of an optional external battery cabinet, no other cabinets or equipment are
required for the single UPS to successfully support its applied |oads.

521 Modes
The Eaton 93E MK2 UPS supportsacritical load infour different modes of operation:

e In Standard Norma mode, the critical load is supplied by the inverter, which derives its power from
rectified utility AC power. In this mode, the battery charger also provides charging current for the
battery, if needed, Standard mode is the standard normal operating mode.

e In High-Efficiency (HE) mode, commercial AC power is supplied directly to the critica load
through the internal bypass and transfers automatically to Standard Normal mode (double-
conversion on demand) if an abnormal condition is detected.

0 Note : Need to enable HE mode from LCD

e InBypassmode, the critical load is directly supported by utility power.

e In Battery mode, the battery provides DC power, which maintains inverter operation. The battery
supports the critical load.

The following paragraphs describe the differencesinthe UPS operatingmodes, using block diagramsto
show the power flow during each mode of operation.

5.2.2 High-Efficiency Mode
When the UPS is operatingin HE mode, commercia AC power is supplieddirectly to the critical load through
the interna bypasswith the power moduleinastandby state. If acommercial power brownout, blackout,
overvoltage, under voltage, or out-of-tolerance frequency condition occursthe system forward transfers to
normal mode (double-conversion on demand) or battery mode.When the input line returns to normal operating
range, the UPS returnsto HE operation. For charging batteriesin HE mode, the UPS will revert to normal
mode to charge the batteries, then return to HE mode when chargecycle is complete.

HE mode, if selected, is a norma operating mode, and not an alarm condition. While the UPS is in this
mode, the NORMAL light on the front display will illuminate.

5.2.3 Standard Normal Mode

During Standard Normal mode, power for the system s derived from a utility input source throughthe
rectifier input contactor. Three-phase ACinput power is converted to DC using IGBT devicesto produce
aregulated DC voltage to the inverter. When the battery contactor is closed the battery is charged
directly from the regulated rectifier output through a buck or boost DC converter, depending on the
system voltage and the size of the battery string attached to the unit.

Figure 5-2 showsthe path of electrical power throughthe UPS system whenthe UPS is operatingin
Normal mode.

The battery converter derivesits input from the regulated DC output of the rectifier and provides either
aboosted or bucked regulated DC voltage charge current to the battery. The battery is always
connected to the UPS and ready to support the inverter should the utility input become unavailable.

The inverter produces a three-phase AC output to a customer'sload without the use of atransformer.
The inverter derivesregulated DC from the rectifier and usesIGBT devicesand pulse-width
modulation (PWM) to produce a regulated and filtered AC output. The AC output of the inverter is
delivered to the system output through the output contactor.
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If the utility AC power is interrupted or is out of specification, the UPS automatically switches to Battery
mode to support the critical load without interruption. When utility power returns, the UPS returnsto

Normal mode.

Bypass | nput Bypass Switch (Optional Dual Input) <

R © O
Input Input Switch

Input

Output

Output
I

!ﬂb

Figure5-2. Path of Current Through the UPS in standard Normal Mode

Batu(y
Converter
|
_ Battery
Switch Relay E—
O O i/ Closed
I
e

Al

Main Power Flow
Trickle Current
Energized

De-Energized

If the UPS becomes overloaded or unavailable, the UPS switchesto Bypass mode. The UPS
automatically returnsto Normal mode when the overload condition is cleared and system operationis

restored within specified limits.

If the UPS suffersan internal failure, it switches automatically to Bypassmode and remainsinthat mode

until the failure is corrected and the UPS is back in service.
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524 BypassMode

A\ CAUTION

The critical load is not protected from voltage or frequency fluctuationsor power outages while
the UPS isin Bypass mode.

The UPS automatically switches to Bypassmodeif it detectsan overload, load fault, or internal failure. The
UPS can aso be transferred from Norma modeto Bypass mode manually. The bypass source suppliesthe
commercial AC power to the load directly. Figure 5-3 showsthe path of electrical power throughthe UPS
system when operating in Bypass mode.

In Bypassmode, the output of the systemiis provided with three-phase AC power directly from the system
input. While inthis mode, the output of the systemis not protected from voltage or frequency fluctuations or
power outages from the source. Some power line filtering and spike protectionis provided to the load but no
active power conditioningor battery support is available to the output of the system inthe Bypass mode of
operation.

The internal bypassis comprised of a solid-state, silicon-controlledrectifier (SCR) continuousstatic switch, and
an optional backfeed protection contactor. The static switch is used instantaneously anytimethe inverter is
unable to support the applied load. The continuousstatic switch is wired in serieswith the backfeed protection
contactor (if fitted), and together they are wired in paralel with the rectifier and inverter.

The static switch, being an electronically-controlled device, can be turned on immediately to pick up the load
from the inverter while inverter output contactor opens to isolate the inverter. The backfeed protection
contactor (if fitted) isnormally closed, ready to support the static switch unless the bypassinput source
becomes unavailable.

If the UPS transfersto Bypassmode from Normal modedue to any reason other than operator intervention,
the UPS automatically attemptsto transfer back to Normal mode (up to three timeswithin aten minute
period). The fourth transfer locks the critical load to the bypass source and requires operator interventionto
transfer.

Static
Bypass Input Bypass Switch (Optional Dual Input) {:}
eee——) )
Switch
Rectifier  |nput Switch
Input Output
P | } Rectifier Inverter } i
Input
Battery
Converter
L I Vain Power Flow
] Relay Battery
Switch Relay 1 TrickleCurrent
oo —H~ Clod
[ Energized
s o —{}  open ‘
Battery De-Energized

Figure5-3. Path of Current Through the UPSin standard Bypass M ode
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525

Battery Mode

The UPS automatically transfers to Battery modeif a utility power outage occurs, or if the utility power does
not conform to specified parameters. In Battery mode, the battery providesemergency DC power that the
inverter convertsto AC power.

Figure 5-4 showsthe path of electrical power throughthe UPS system when operatingin Battery mode.

Static
Bypass I nput Bypass Switch (Optional Dual Input) {E}
Switch
. ——————
:'\:]ectu;fler Input Switch
™ ool R e
Input
Relay
Battery
Converter
|
Rely Battery
Switch
Relay —
oo —f Clos
—
o HF o
Battery

Figure5-4. Path of Current Through the UPS in standard Battery Mode
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During a utility power failure, the rectifier no longer has an AC utility source from which to supply the DC output
voltage requiredto support the inverter. The input contactor opens and the battery instantaneously suppliesenergy
to the battery converter. The converter boosts the voltage so that the inverter can support the customer'sload
without interruption. If bypassis common with the rectifier input, the backfeed protection contactor also opens. The
opening of the input and the optional backfeed protection contactors prevent system voltages from bleeding
backwards through the static switch and rectifier snubber componentsto the utility source.

If the input power failsto return or isnot within the acceptance windows required for normal operation, the battery
continues discharging until a DC voltage level is reached wherethe inverter output can no longer support the
connected loads. When this event occurs, the UPS issues another set of audible and visual alarmsindicating
SHUTDOWN IMMINENT. Unlessthe rectifier has avalid ACinput soon, the output can be supported for only two
minutes before the output of the system shuts down. If the bypass sourceis available, the UPS transfersto bypass
instead of shutting down.

If at any time during the battery dischargethe input power becomes available again, the input and the backfeed
protection contactors close and the rectifier beginsto supply DC current to the converter and inverter. At this point,
the unit returnsto Normal mode. Depending on the total load and the duration of the battery discharge, battery
current limit dlarms may be seen for ashort time due to the current required to rechargethe battery.

SingleUPS Unit System Oneline Configurations

45

The system oneline drawingsin this section show the simplified internal structure of the UPS, battery supply,
and basic maintenance bypass.

Voltage
OnelineDrawing UPSM odel Input Output System Type
See Figure5-5 See Tah9-1for  380/400/415 380/400/415 Single ReverseTransfer UPSwith External Battery

Model
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Understanding UPS Operation
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Figure5-6. UPS System One line (Singlelnput)
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Chapter 6 UPSOperating I nstructions

This section describes how to operatethe UPS.

NOTE 1 Before starting the UPS, ensureall installation tasksare completeand a preliminary
startup has been performed by authorized service personnel. The preliminary
startup verifies all electrical interconnectionsto ensurethe installation was

0 successful and the system operates properly.

NOTE 2 Read this section of the manual and have thorough knowledge of UPS operation before
attempting to operate any of the controls.

6.1 UPSControlsand Indicators

The controlsand indicatorsidentified and described in this section are used to control and

monitor UPS
operation. Figure 6-1 showsthe controlsand indicatorsand Figure 6-2 showsthe UPS

switches.

Control Panet

]
%

Door Latch—

Figure6-1. UPSControlsand I ndicators
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Input Switch Battery Breaker

Bypass Switch Output

Switch

Maintenance
Bypass

Switch

Figure6-2. UPS Switches

Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation



6.2  Using the Control Panel

The following paragraphsdescribe the UPS control panel, including controlsand indicators, and how to monitor
UPS operation. The control panel (see Figure 6-3) islocated on the front door of the UPS.

4
ERICIISS iy € ' [BC s
93E = \ @ @®

3 1

Figure6-3. UPS Control Panel

The control panel consists of:

e Aliquidcrysta display (LCD) (1)

e Menu navigation pushbutton switches (2)

e Avertical column of status indicators(3). See paragraph 6.2.1

The following paragraphsdescribe using the UPS control panel to monitor the UPS. See paragraph 6.3 for use
of the operational controls.

When the unit powersup, the screen displaysthe Eaton logo as shown in Figure 6-3. To advance to the Main
Menu and Mimic screen, pressany control panel pushbutton once.

6.2.1 StatusIndicators

The four symbolson the right side of the control panel are statusindicators. Thesecolored light emitting diode
(LED) lamps work with the alarm horn to let you know the operating status of the UPS.

Table 6-1 describesthe status indicators.

Table6-1. Status I ndicators

Indicator Status Description
On The UPSisin Norma mode. The power module is supplying power to the critica load.
1~
Green Off The UPSisturned off.
@ On The UPSisin Battery mode. Because Battery modeisanorma condition of the UPS, the Normal indicator also
E remainsilluminated.
Yellow
@ On The UPSisin Bypass mode. Thecritical load issupported by the bypass source. The Normal indicator is not
_@ illuminated when the system isin Bypass mode.
Yellow
On The UPS has an active alarm and requires immediate attention. The LCD shows the highest priority active alarms. All

alarms are accompanied by an audible horn. To silence the horn, press any control panel pushbutton once. The Alarm

@ indicator may be illuminated along with other indicators.
& Flashing Thereisanew UPSaarm condition. Theindicator flashes until acknowledged by pressing any control panel
Red pushbutton once.
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6.2.2 System Events

When the UPS system is running in Norma mode, it continually monitors itself and the incoming utility power. In Battery or
Bypass modes, the UPS may issue alarms to let you know exactly what event caused the change from Norma mode.
System events on the UPS can be indicated by horns, lights, messages, or all three.

Select the EVENTS symbol from the menu bar on the main menu screen to display the active events screen. This screen
showsany currently active alarms, notices, or commands. This screen shows any currently active alarms, notices, or
commands. For more information on using the events screen, see paragraph 6.2.6.

e SystemEvent Horns —The system event horn beepsto aert an operator that an event needing attention is taking place.
The horn cycles at 3 seconds.

e SystemEvent Indicators—The status indicatorson the UPS control panel work with the event horn to let the operator know
when the UPS is operating in any mode other than normal. Only the Normal modeindicator isilluminated during normal
UPS system operation. The other indicatorsilluminate to indicate alarms or events. When an alarm occurs, first check these
indicatorsto seewhat type of event has taken place. For descriptionsof the status indicators, see paragraph 6.2.1

e SystemEvent Messages—\When a system event occurs, a message appearson the LCD inthe UPS status area. This
messageis also written to the Events Log and may be added to the History Log. The messages are divided into four
categories: darms, notices, status, and commands.
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6.2.3 UsingtheLCDand Pushbuttons

The LCD on the control panel providesan operator interface with the UPS system. Figure 6-4 identifiesthe
display areasdiscussed inthe following sections.

N\ AN

A > Alarm: Output AC Under Voltage @
B = - N O
/ D

= ©
=1 v
C AN NVA [ | [«1> ]| [>—¢] )

\

Meter Events History  Controls  Setup
Figure6-4. Partsof theLCD

A The UPS statusarea automatically scrolls between the Eaton model number, current date and time, active
aarms, UPS status, load percent, and battery runtime for the UPS. The top line of display blinks while
scrolling when the system needs attention. Some noticesand alarms may be accompanied by an audible
horn. To silencethe horn, pressany control panel pushbutton once. Shownisatypica aarm message. For
more information about alarms and notices, see paragraph 6.2.2.

The information area containsdata about UPS statusand operations.

C  The menu bar showsthe symbolsof the available screens. To select a screen, highlight the screen symbol
using the navigation pushbuttonsand then pressthe RETURN pushbutton.

D The navigation pushbuttons function depending on the screen displayed. Use the Up, Down, Left, and
Right pushbuttonsto scroll through available screensand the Esc and Enter pushbuttonsto select menu
screensand functions.

You can use the LCD and the pushbuttons to:

e Look at alog of UPS events (alarms, notices, and commands) (see paragraph 6.2.6)
e Monitor UPS operation (see paragraph 6.2.6)

e Set UPS parameters (see paragraph 6.2.6)

» Control UPS operation (see paragraphs6.2.6 and 6.2.7)

After approximately 10 minutes, the display screen darkens. To restorethe screen, pressany pushbutton once.
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6.2.4 UsingtheMenu

The UPS menu bar alows you to display data inthe information area to help you monitor and control UPS
operation. Table 6-2 showsthe basic menu structure.

Table6-2. Display Function Menu M ap

Menu Option Description

METERS  Displays performance meters for the system or critical load. EVENTS
Displays the list of Active System Events.

HISTORY  Displays ahistorical logof system events. CONTROLS
Displays the System Control screen.

SETUP Allowsyou to set the date and time for the time stamp, set the display language, the unit name, and meter subscripts,
change the password, and view the firmwareversion numbers.

ESC Returns to Main Menu and Mimic screen fromthe Meters, Events, History, Controls, or Setup screens. Returns
to the main System Setup Level screen from asetup submenu.

- Return arrow acknowledges or executes acommand, or saves asetting. Up and down

1 arrows scroll through screens and lists or highlight settings.

- = Leftand right arrows select or adjust settings displayed on the screen.

6.2.5 Mimic Screen

Figure 6-5 showsthe Main Menu and Mimic screen. To select the Mimic screen from the Meters, Events, History,
Controls, or Setup screens, press the ESC pushbutton on the current menu bar.

The Mimic screen showsthe internal components of the UPS cabinet and area-time graphical representation of the
operating status of the system.

N\ AN

Eston 33 E Serias UPS

SET 9P

N A e | [«]> ][]

Figure6-5. Main Menu and Mimic Screen
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6.2.6 Display Menu Operation

Table 6-3 describesthe menu functionsand how to use them.

Table6-3. Display Menu Operation

Function

Subfunction

Operation

Meters—UPS

TheMeter screens show the UPS meter readings for the unit. Thedefault voltage displayed on these
screens is phase-to-neutral. These can be changed to display the voltage phase-to-phase (A-

B, B-C, C-A). Use the LEFT or RIGHT arrow pushbuttonsto select the METER symbol on the main menu
bar, to display the Meter screens. To scroll through the meter screens, press the UPor DOWN arrow
pushbutton. Thecurrent UPSreadings are displayed inthe information area of the screen.

Output—UPS

The Output screen shows output voltage (phase to neutral), output current (each phase), and frequency
being supplied by the UPS, aswell asthekVA, kW, and power factor measurements.

Input—UPS

Thelnput screen shows input voltage (phase to neutral), input current (each phase), and frequency of
the incoming utility source, aswell asthekVA, kW, and power factor measurements.

Bypass

TheBypass screen shows the bypass input voltage (phase to neutral), input current (each phase), and
frequency of the incoming utility source, aswell asthekVA, kW, and power factor measurements.

Battery —UPS

TheBattery screen displays the battery voltage (Vdc) and the battery current (Idc).

Events

Usethe LEFT or RIGHT arrow pushbuttons to select the EVENTS symbol on the main menu bar to display
the Eventsscreens. A listing of al system events that are currently active is displayed. Themost recent
event islisted first. Asevents clear, they are removed fromthe Events listing. To scroll through the
events, pressthe UPor DOWN arrow pushbutton.

History

Usethe LEFT or RIGHT arrow pushbuttons to select the HISTORY symbol on the main menu bar to
display the History screen. Thehistory Log lists up to 512 events in chronological order, with the most
recent event listed last (once 512 isreached, the earliest event isoverwritten). Theend of the log (the
most recent events) isdisplayed first; scroll upward to view older event listings. To scroll through the
events, pressthe UPor DOWN arrow pushbutton.

Setup—User

Function Selection

Thisscreen can be used to display user information and show the firmware versions installed. Use the
LEFT or RIGHT arrow pushbuttons to select the SETUP symbol on the main menu bar to display the
Setup screen. Usethe UPor DOWN arrow pushbutton to highlight the function desired, then press the
RETURN pushbutton to display the function screen. See Figure6-6 for atypical screen display.

User Info

The User Infoscreen provides the model, CTO and serial numbers of the UPS, the Output voltage,
frequency, and kVA rating, the input voltage rating, and the battery runtime rating. Usethe LEFT or
RIGHT arrow pushbuttons to select USER on the Setup menu bar. Use the UPor DOWN arrow
pushbutton. to select Info, then press the RETURN pushbutton to display the function screen. Toreturn
to the System Setup screen, press the ESC pushbutton.

About

The About screen provides the firmware version numbers installed on the UPS. Use the LEFT or RIGHT
arrow pushbuttons to select USER on the Setup menu bar. Use the UP or DOWN arrow pushbutton. to
select About. Toreturn to the System Setup screen, press the ESC pushbutton.

Setup—Config
(System Level 1 Setup)

Password

Toenter apassword if required, use the LEFT or RIGHT arrow pushbutton to select the password
character position. Usethe UPor DOWN arrow pushbutton to change the password character. Oncethe
password isentered, select DONE and then pressthe RETURN pushbutton. The System Setup Level 1
menu screen isdisplayed. Thedefault System Setup Level 1 password is0101.

Function Selection

Thisscreen can be used to set the date and time, change the display language, enter aunit name,
change the meter style, performlamptest, clear the history log, and enter apassword to access Level 1
functions. Usethe LEFT or RIGHT arrow pushbuttons to select the SETUP symbol on the main menu bar
to display the Setup screen. Usethe LEFT or RIGHT arrow pushbutton to select CONFIG on the Setup
menu bar. Enter apassword if required.

Clock

The Clock Setup screen alows the selection of either month/day/year or day/month/year formats and
daylight savings time for display onthe screen and for logging events inthe Event and History Logs. Use
the UPor DOWN arrow pushbutton to select CLOCK to display the Clock screen. Usethe UP or DOWN
arrow pushbutton to highlight the desired format, then press the RETURN pushbutton to display the Set
Date and Timescreen. Toreturnto the System Setup screen, press the ESC pushbutton.
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Table6-3. Display Menu Operation

Function

Subfunction

Operation

Setup—Config
(System Level 1 Setup)
(continued)

Set Dateand Time
MM/DD/YYYY

The Set Date and Time MM/DD/YYYY screen alows the internal date and time of the UPSto be setin
the month/day/year format. Thedate and time information isused for display onthe screen and for
logging events inthe Event and History Logs. Use the LEFT or RIGHT arrow pushbutton to highlight the
setting to be changed. Usethe UPor DOWN arrow pushbutton to make the change. When finished
making changes, use the LEFT or RIGHT arrow pushbutton to highlight SAVEand the UP or DOWN
arrow pushbutton to select YES. To complete the save function and return to the System Setup screen,
select the RETURN arrow pushbutton.

Set Dateand Time
DDIMMIYYYY

The Set Date and Time DD/MM/YYYY screen alows the internal date and time of the UPSto be setin
the day/month/year format. Thedate and time information isused for display onthe screen and for
logging events inthe Event and History Logs. Use the LEFT or RIGHT arrow pushbutton to highlight the
sefting to be changed. Usethe UPor DOWN arrow pushbutton to make the change. When finished
making changes, use the LEFT or RIGHT arrow pushbutton to highlight SAVEand the UP or DOWN
arrow pushbutton to select YES. To complete the save function and return to the System Setup screen,
select the RETURN arrow pushbutton.

Language

TheLanguage Setup screen alows the display menu language to be selected. Use the UPor DOWN
arrow pushbutton to highlight Language, then press the RETURN pushbutton to display the Language
screen. Usethe UPor DOWN arrow pushbutton to highlight the desired language, then press the
RETURN pushbutton. To return to the System Setup screen, press the ESC pushbutton.

Unit Name

TheUnitName Setup screen alows aunit name to be entered. Usethe UPor DOWN arrow pushbutton
to highlight Unit Name, then press the RETURN pushbutton to display the Unit Name screen. Use the
LEFT or RIGHT arrow pushbutton to highlight the character to be changed. Usethe UPor DOWN arrow
pushbutton to make the change. When finished making changes, use the LEFT or RIGHT arrow
pushbutton to highlight SAVE and the UP or DOWN arrow pushbutton to select YES. To completethe
save function and return to the System Setup screen, select the RETURN arrow pushbutton. Toreturn to
the System Setup screen, press the ESC pushbutton.

Meters

TheMeters Setup screen alows the Meters Screen display style to be selected. Usethe UPor DOWN
arrow pushbutton to highlight Meters, then press the RETURN pushbutton to display the Meters
screen. Usethe UPor DOWN arrow pushbutton. to highlight the desired style, then press the RETURN
pushbutton. To returnto the System Setup screen, press the ESC pushbutton.

Lamp Test

The Lamp Test screen alows the control panel status lamps to be tested. Use the UP or DOWN arrow
pushbutton to highlight Lamp Test, then press the RETURN pushbutton to illuminate the status lamps.
Toreturn to the System Setup screen, press the ESC pushbutton.

Clear Log

The Clear Logscreen alows the history logto be cleared. Usethe UPor DOWN arrow pushbutton to
highlight Clear Log, then press the RETURN pushbutton to clear the log. To returnto the System Setup
screen, press the ESC pushbutton.

PIW

The PIW screen isused to change the System Setup Level 1 password. Usethe UPor DOWN arrow
pushbutton to highlight P/W, then press the RETURN pushbutton to display the P/W screen. Usethe
LEFT or RIGHT arrow pushbutton to select the password character position. Usethe UPor DOWN arrow
pushbutton to change the password character. Oncethe password isentered, select CHANGE and then
pressthe RETURN pushbutton.

Controls

See paragraph 6.2.7 for details.
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Status: Load Off @

‘Load Off = Normal

LoadOff = Bypass | @@O @

| UPS | [Battery| [ UPM | -

Figure6-6. Typical Initial Setup Screen

6.2.7 System Controls

Select the CONTROLS symbol on the main menu bar, then pressthe RETURN pushbutton to display the
Controls screen. Normal operation, transfer to bypass, load off, and charger control commandsare controlled
through this screen. In addition, the screen displaysthe current status of the UPS. Figure 6-7 showsthe
System Control screen.

Use the 4mor = pushbutton to highlight the command screen desired, then pressthe RETURN pushbutton to
display the command menu screen.

Use the 1 or 4 pushbutton to highlight the command desired.

Table 6-4 describesthe control functionsand providesinstructions to accessand use the command menu
screens.

Table 6-5 lists the typical System Status Screen M essages that are displayed during UPS operation.

For detailed information about using the System Controls, see paragraph 6.3.
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Load Off ® Bypass |
HE: Enable o> Disable | @
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Figure6-7. Typical System Control Screen
Table6-4. Command Menu Oper ation
Function Subfunction Operation
UPS Control Use the up or down arrow pushbutton to highlight the command function desired, then
Commands press the RETURN pushbutton to execute the command or proceed to further command
screens.
Normal Mode Startsthe UPSin Standard Normal mode or transfers the UPSto Standard Normal mode
from Bypass mode.
BypassMode Startsthe UPSin Norma mode or transfersthe UPSto Norma mode from Bypass mode.
High-Efficiency (HE) Mode Transfersthe UPSfrom Standard Norma mode to HE mode.
Transfersthe from HE mode to Standard Normal mode.
Battery Control Use the up or down arrow pushbutton to highlight the command function desired, then
Commands pressthe RETURN pushbutton to execute the command.
Charger Turnsthe battery charger on.
Resting Turnsthe battery charger off.
Table6-5. Typical System Status M essages
Function M essage
UPS Load Off; Bypass;
Online, HE Bypass Off; On; Available
Charger Charger Resting; Charger
57 Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation



58

6.3

SingleUPS Operation

0 NOTE « Note switch operation nomenclature: Open = O = Off, Closed = | = On.
* Refer to the External Battery Cabinet Installation Manual for EBC
battery breaker location.
e The neutral switch here meansthe external neutral switch installed by user

6.3.1 Startingthe UPSin Standard Normal Mode (Default M ode)
Tostart the UPS system:

1 Unfastenthe front door by lifting the latch from the bottom and turning to the right
(counterclockwise) and swing the door open (see Figure 6-1).

Verify that the input and output switches are open.

Verify the bypassinput switchis open (Dual Input).

Verify that the maintenance bypass switchis open and the Neutral Switch is closed.
Close the UPS input feeder circuit breaker.

If the UPSs are wired for dual input, close the UPS Bypassinput feeder circuit breaker.
Close the input switch.

Ifthe UPSs are wired for dual input, close the bypassinput switch.

If the UPS contains an output switch, close the output switch.

Make sure MBS cover isinstalled.

Close the door and securethe latch.

Observethe UPS control panel display becoming active, indicating logic power.

B R BB ®©® N 0 &N

. Verifyno alarms are active.

S

Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.

&

If not already selected, select UPS on the System Control screen.

&

On the UPS System Control screen, select the LOADOFF NORMAL command, then press

—
oy
D

RETURN pushbutton.

=
~

If requested, enter the Level 1 password. Default password is 1111

After entering password, UPS will transfer to bypassfirst and the BypassLED
will illuminate. The rectifier and inverter turn on. The inverter continuesto ramp
up to full voltage.

Once the inverter reachesfull voltage, the UPS output contactor closes and the static switch
turns off. Power is now supplied to the critical load in Standard Normal mode. It takes
approximately one minute for the UPS to achieve Standard Norma mode.

The Normal statusindicator isilluminated.
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6.3.2 Startingthe UPSin Bypass Mode

If the inverter output of the UPS is not available and the critical load needsto be energized:

CAUTION

In Bypassmode, the critical load is not protected from commercial power interruptionsand abnormalities.

To start the UPS system:

1

© ©® N O O A~ W N

B B

13.
14.

16

Unfasten the front door by lifting the latch from the bottom and turning to the right (counterclockwise) and
swing the door open (Figure 6-1).

Verify that the input and output switches are open.

Verify that the bypassinput switchisopen (Dual Input). .

Verify that the bypass switchis open and the Neutral Switch is closed.

Close the UPS input feeder circuit breaker.

If the UPSs are wired for dual input, close the UPS Bypassinput feeder circuit breaker.
Close the input switch.

If the UPS containstwo input sources, close the bypassinput switch.

Close the output switch.

Make sure MBS cover isinstalled.

Close the door and securethe latch.

Observethe UPS control panel display becoming active, indicating logic power.

Verify no alarms are active.

Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.
If not already selected, select UPS on the System Control screen.

On the UPS System Control screen, select the LOAD OFF —> BY PASS command, then pressthe RETURN
pushbutton.

6.3.3 Transfer from Normal to BypassM ode

To transfer the critical load to Bypassmode:

A\CAUTION

In Bypass mode, the critical load is not protected from commercia power interruptionsand
abnormalities.

Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.
If not aready selected, select UPS on the System Control screen.

On the UPS System Control screen, select the NORMAL— BYPASS command, then pressthe RETURN
pushbutton.

The UPS transfersto Bypass mode.

The BYPASS statusindicator isilluminated. The power module remains on.
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A\ WARNING

Power is present inside the UPS cabinet.

6.3.4 Transfer from Bypass to Normal M ode

To transfer the critical load to Normal mode:

1

2.
3.

Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.
If not already selected, select UPS on the System Control screen.

On the UPS System Control screen, select the BY PASS —>NORMAL command, then pressthe RETURN
pushbutton.

The UPS transfersto Normal mode. If the power moduleis not available, the system remainson bypass
and an alarm sounds.

The NORMAL statusindicator isilluminated.

6.3.5 Transfer from Standard Normal Mode to HE mode
To transfer the load to HE mode:

1

2.
3.

Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.
If not aready selected, select UPS on the System Control screen.

On the UPS System Control screen, select the HE: DISABLE—> ENABLE command, then pressthe
RETURN pushbutton.

After battery is fully charged, the UPS transfers to HE mode if no abnormal power conditions are detected.
If abnormal power conditions are detected, the UPS will wait and transfer to HE mode when conditions are
cleared.

The NORMAL statusindicator isilluminated.

6.3.6 Transfer from HE M ode to Standard Normal M ode
To transfer the load to Standard Normal mode:

1

2.
3.

Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.
If not aready selected, select UPS on the System Control screen.

On the UPS System Control screen, select the HE: ENABLE —> DISABLE command, then pressthe
RETURN pushbutton.

The UPS transfersto Standard Norma mode.
The NORMAL statusindicator isilluminated.
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6.3.7 Transfer from Normal Mode to Internal Maintenance Bypass

To transfer the load to mai ntenance bypass:

1

o g M w

On the UPS System Control screen, select the NORMAL—>BY PASS command, then pressthe RETURN
pushbutton.

Loosen the screwsthat fixthe cover over the maintenance bypass switch. This action will signal the UPS
to transfer to static bypass. Refer to Figure 6-2 for switch arrangement.

Verify that the LCD/LED display indicatesthe UPS isin Bypass mode.
Close the Maintenance Bypass switch.

Open the BypassInput and Output switches separately (Dual Input).
Open the Neutral switch.

o NOTE e The Neutral Switch should remain closed unless operated by a service technician

* Maintenance Bypassoperate must be performed by an authorized Eaton Customer
Service Engineer.

A warNING

Power is present inside the UPS cabinet.

6.3.8 Transfer from Internal Maintenance Bypassto Normal M ode

To transfer the load to Normal mode:

N o oA W NP

Close the Neutral switch, slide the cover plate right and tighten the screws.

Close the Input and Bypassinput switches.

Command the UPS to run in Bypassmode viathe Control panel.

Verify that the LCD/LED display indicatesthe UPS isin Bypass mode.

Close the Output switch.

Open the Maintenance Bypass switch, slide the cover plate left and tighten the screws.

Command the UPS to transfer to Normal mode viathe control panel.
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6.3.9 UPS and Critical Load Shutdown

To perform maintenance or service on the critical load, shut down power to the load:

1

2.

Turn off all equipment that isbeing powered by the UPS.

Perform the LOAD OFF procedurein paragraph 6.3.12.

The output and bypass backfeed relay (if fitted) open, and the power moduleis turned off.
Perform the battery charger off procedurein paragraph 6.3.10.

The input and battery relay open.

A WARNING

Power is present inside the UPS cabinet after the upstream input feeder circuit breakersare
opened because of the installed external battery cabinet.

© N @ oA

Open the UPS Input switch.

If the UPSs are wired for dual input, open the Bypassinput switch.
Open the Maintenance Bypass switch.

Open the UPS input and bypass feeder circuit breakers.

Open all external battery breakers.

6.3.10 Charger Control

Toturn the battery charger on:

1

2.
3.

Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.
Select Battery on the System Control screen.

On the Battery System Control screen, select the RESTING—>CHARGING command, then pressthe
RETURN pushbutton.

Toturn the battery charger off:

Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.
Select Battery on the System Control screen.

On the Battery System Control screen, select the CHARGING —> RESTING command, then pressthe
RETURN pushbutton.
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6.3.11 Battery Test

NOTE 9 ThisUPS has auser initiated battery test intended to determineif the batteries are
able to support the load.

0 NOTE 2 The battery test isonly able to be initiated whenthe battery is fully charged. This
normally occurswithin 72 hours of the start of a charging cycle. The command will
not be shown if the testis not able to be run.

To start the battery test:

1 Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.
2.Select Battery on the System Control screen.

3.0n the Battery System Control screen, select the RESTING—>TESTING command, then pressthe
RETURN pushbutton.

6.3.12 Using the UPSLOAD OFF Command

A UPS Load Off isinitiated by the Load Off command on the UPS Control screen.The UPS LOAD OFF controls the
UPS output by powering down the UPS and de-energizing the critical load.

The UPS (including Bypass) remainsoff until restarted. To
use the LOAD OFF command:
1 Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.

2.Select UPS on the System Control screen.

3.0n the UPS System Control screen, select the NORMAL —> LOAD OFF or BYPASS—>LOAD OFF
command depending on the UPS mode, then pressthe RETURN pushbutton.

The Verify Action screenis displayed, providing a choice to proceed or abort the shutdown.

CAUTION A\

All power to the critical load islost whenthe LOAD OFF is selected in the following step. You should use
this feature only when you want to de-energiesthe critical load.

4.SelectYesor No, then pressthe RETURN pushbutton.

SelectingYeswill immediately shut down the UPS and de-energizing the critical load. Selecting No will abort the
shutdown.

CAUTION A\

Do not attempt to restart the system after Load Off until the cause of the shutdown has been identified
and cleared.

5.Torestart the UPS after pressing the LOAD OFF pushbutton, follow the procedurein paragraph 6.3.1 or
6.3.2.

WARNING A

Power is present inside the UPS cabinet after the upstream input feeder circuit breakers are opened
because of the installed external battery cabinet.

Eaton 93E MK2 UPS (10-40kVA, 380/400/415V) Installation and Operation



64

6.3.13 Using the Remote Emer gency Power-off Switch

A UPS emergency power-off is initiated by the REPO pushbutton switch. In an emergency, you can use this switch to
control the UPS output. The REPO switch de-energizes the critical load and powers down the UPS immediately, without
asking for verification.

The UPS, including Bypass, remains off until restarted.

CAUTION A\

All power to the critical load islost whenthe REPO switch is activated in the following step. You should use this
feature only when you want to de-energiesthe critical load.

NOTE  Thefollowing instructionsare for the Eaton-supplied REPO switch. If a customer-
0 supplied REPO switchis used, it may not activateinthe same manner; refer to the
operating instructions provided with the switch.
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To use the REPO switch:

1

Firmly push the red pushbutton until it locks into place. The switch latches into the activated state.

The input, output, battery, and bypass backfeed contactors open, and the power moduleis turned off
immediately, without asking for verification.

A CAUTION

Do not attempt to restart the system after the REPO until the cause of the shutdown has been
identified and cleared.

To deactivate the REPO switch in preparation for restarting the UPS, insert the supplied key and rotate
clockwise until the red pushbutton releases. To remove the key, rotatethe key back to the vertical position.

Restart the UPS by following the procedurein paragraph 6.3.1 or 6.3.2.
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6.4  Multiple UPSParallel Operation

The paragraphsin this section provide operating instructionsfor a UPS system containing multiple UPSs.

0 NOTE 1 Refer to the External Battery Cabinet Installation Manual listed in paragraph 18 for
EBC battery breaker location.

NOTE 2 Start and control system wide function from UPS 1
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6.4.1 Startingthe Parallel UPSin Standard Normal Mode (Default M ode)

To start the UPS system:

1 Unfastenthe front door by lifting the latch from the bottom and turning to the right
(counterclockwise) and swing the door open (see Figure 6-1).

2. Verifythat all input breakersare open.

3. Verifythat the maintenance bypass breakers are open.

4. Close al Module Output Breakers (MOBS).

5. Close al UPSinput feeder circuit breakers.

6. Ifthe UPSs are wired for dua input, close all of the UPSs Bypassinput feeder circuit breakers.

7 Close alinput breakers.

8. Ifthe UPSs are wired for dua input, close all bypassinput switches.

9. Make sure MBS cover isinstalled.

10. Close the door and securethe latch.

11 Close dl external battery breakers.

12. Observethe UPS control panel display becoming active, indicating logic power.

13. Verifyno darms are active.

14. Selectthe CONTROLS symbol on the main menu bar. The System Control screenis displayed.

15. Ifnot already selected, select UPS on the System Control screen.

16. On the UPS System Control screen, select the LOAD OFF—> NORMAL command, then

pressthe
RETURN pushbutton.

17 Ifrequested, enter the Level 1 password. Default password is 1111

After entering password, UPS will transfer to bypassfirst and the BypassLED
will illuminate. All rectifiersand invertersturn on. The inverters continue to ramp
up to full voltage.

Once dlinvertersreach full voltage, the UPS output contactor closes and the static switch
turns off. Power is now supplied to the critical load in Standard Normal mode. It takes
approximately one minute for the UPSto achieve Standard Normal mode.

The Normal statusindicator isilluminated.
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6.4.2 StartingtheParallel UPSin Bypass M ode

If the inverter output of the parallel UPS isnot available and the critical load needsto be energized:

A CAUTION

In Bypass mode, the critical load is not protected from commercial power
interruptionsand abnormalities.

1 Unfastenthe front door by lifting the latch from the bottom and turning to the right
(counterclockwise) and swing the door open (Figure 6-1).

Verifythat all input breaker are open.

Verify that the Maintenancebypass switches are open.

Close al Module Output Breakers (MOBS).

Close al UPS input feeder circuit breakers.

If the UPSs are wired for dual input, close all of the UPS Bypassinput feeder circuit breakers.
Close alinput breakers.

If the UPSs are wired for dual input, close all of the bypassinput switches.
Make sure MBS cover isinstalled.

Close the door and securethe latch.

Close the external battery breakers.

Observethe UPS control panel display becoming active, indicating logic power.

Verify no aarms are active.

BERBREB®® N0 o0& wnN

Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.

S

If not aready selected, select UPS on the System Control screen.

&

. On the UPS System Control screen, select the LOAD OFF —> BY PASS command, then pressthe
RETURN
pushbutton.

The critical load isimmediately supplied by the bypass source, in Bypassmode from
all UPSs. The BYPASS statusindicator isilluminated.
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6.4.3 Transfer from Normal to BypassM ode

To transfer the critical load to Bypassmode:

A\ CAUTION

In Bypassmode, the critical load is not protected from commercial power interruptionsand
abnormalities.

1 Selectthe CONTROLS symbol on the main menu bar. The System Control screen is displayed.
2. Ifnot aready selected, select UPS on the System Control screen.

3. On the UPS System Control screen, select the NORMAL—> BY PASS command, then pressthe RETURN
pushbutton.

All of the UPSs transfer to Bypass mode.

The BYPASS statusindicator isilluminated. The power module remains on.

A\ WARNING

Power is present inside the UPS cabinet.

6.4.4 Transfer from Bypass to Normal M ode
To transfer the critical load to Normal mode:

1 Selectthe CONTROLS symbol on the main menu bar. The System Control screenis displayed.
2. Ifnot aready selected, select UPS on the System Control screen.

3. On the UPS System Control screen, select the BY PASS —>NORMAL command, then pressthe RETURN
pushbutton.

All of the UPSs transfer to Normal mode. If the power moduleis not available, the system remainson
bypassand an aarm sounds.

The NORMAL statusindicator isilluminated.

A\ WARNING

Power is present inside the UPS cabinet.
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6.4.5 Single UPS Shutdown
To shut down the UPS:

1 Open the MOB for the UPS being shut down.
2.Select the CONTROLS symbol on the main menu bar. The System Control screenis displayed.
3.1f not dready selected, select UPS on the System Control screen.

4.0n the UPS System Control screen, select the NORMAL—UPS OFF command, then pressthe RETURN
pushbutton.

The output and bypass backfeed relay open, and the power moduleis turned off on the UPS being shut down.

Logic power remainson.

AWARNING

Power is present inside the UPS cabinet until the upstream input feeder circuit breaker is opened.

5.0pen the UPS input and the bypass feeder circuit breakersfor the UPS being shut down.
6.1f EBCs are installed, open al battery breakers
The UPSisnow completely shut down.

6.4.6 SingleUPSRestart
Torestart asingle UPS from a shutdown state:

1Close the MOB for the UPS being restarted.

2.Close the UPS input and bypass feeder circuit breakersfor the UPS being restarted.

3.Close the input switch.

4.1f the UPSs are wired for dua input, close the bypassinput switch.

5.Close the output switch.

6.Close the external battery breakers.

7.0n the UPS being restarted, observethe UPS control panel display becoming active, indicating logic power.
8.Verify no aarms are active on the UPS being restarted.

9.0n the UPS being restarted, select the CONTROLS symbol on the main menu bar. The System Control screenis
displayed.

10. If not already selected, select UPS on the System Control screen.

11 On the UPS System Control screen, select the UPS OFF>NORMAL command, then pressthe RETURN pushbutton.
12. If requested, enter the Level 1 password. Default password is 1111

The rectifier and inverter turn on. The inverter continuesto ramp up to full voltage.

Once the inverter reachesfull voltage, the UPS output contactor closes and the static switch turns off. Power is now
suppliedto the critical load in Standard Normal mode along with the other UPSs online. It takes approximately one
minute for the UPS to achieve Standard Normal mode.

The Normal statusindicator isilluminated.
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6.4.7 UPS and Critical Load Shutdown

To perform maintenance or serviceon the critical load, shut down power to the load:
1 Turn off all equipment that isbeing powered by the UPS parallel system.

2. Transfer the UPSs to bypass by performing the procedurein paragraph 6.4.3.
3.Perform the LOAD OFF procedurein paragraph 6.4.10.

The output and bypass backfeed contactors open, and the power moduleis turned off.
4.Perform the battery charger off procedurein paragraph 6.4.8 for each UPS.

The input and battery relay open.

A WARNING

71

Power is present inside the UPS cabinetsafter the upstream input feeder circuit breakers are opened because
of the instaled external battery cabinet.

5.0pen alinput switches.

6.0pen al of the maintenance bypass switches.

7 Open the output switch.

8.0pen dll of the MOBs.

9.0pen dl of the UPSs input and bypass feeder circuit breakers.
10.0pen al external battery breakers

6.4.8 Charger Control
Toturn an individual UPS battery charger on:

1 Select the CONTROLS symbol on the main menu bar on the UPS requiring the charger to be turned on. The
System Control screenis displayed.

2.Select Battery on the System Control screen

3.0n the Battery System Control screen, select the RESTING —>»CHARGING command, then pressthe
RETURN pushbutton.

Toturn an individual UPS battery charger off:

1 Select the CONTROLS symbol on the main menu bar on the UPS requiring the charger to be turned off. The
System Control screenis displayed.

2.Select Battery on the System Control screen.

3.0n the Battery System Control screen, select the CHARGING—>RESTING command, then pressthe RETURN
pushbutton.
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6.4.9 Battery Test

NOTE 1 ThisUPS has auser initiated battery test intendedto determineif the batteries are
able to support the load.

0 NOTE 2 The battery test is only able to be initiated whenthe battery is fully charged. This

normally occurswithin 72 hours of the start of acharging cycle. The command will
not be shown if the testis not able to be run.
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Tostart an individual UPS battery test:

1 Selectthe CONTROLS symbol on the main menu bar on the UPS to be tested. The System Control
screen is displayed.

2. Select Battery on the System Control screen.

3. On the Battery System Control screen, select the RESTING—TESTING command, then pressthe
RETURN pushbutton.

6.4.10 Using the UPSLOAD OFF Command

A UPS Load Off isinitiated by the Load Off command on the UPS Control screen.The UPS LOAD OFF
controlsthe UPSs output by powering down the UPS and de-energizing the critical load.

The UPSs (including Bypass) remains off until
restarted. Touse the LOAD OFF command:

1 Selectthe CONTROLS symbol on the main menu bar on the UPS to be shut down.The System
Control screenis displayed.

2. Select UPS on the System Control screen.

3. On the UPS System Control screen, select the NORMAL —>LOAD OFF or BY PASS—>LOAD OFF
command depending on the UPS mode, then pressthe RETURN pushbutton.

The Verify Action screenis displayed, providing a choice to proceed or abort the shutdown.

A\CAUTION

All power to the critical load islost whenthe LOAD OFF is selected in the following
step. You should use this feature only when you want to de-energisethe critical load.

4. SelectYesor no, then pressthe RETURN pushbutton.

Selecting Yeswill immediately shut down the UPS and de-energising the critical load. Selecting
No will abort the shutdown.

5. Ifanother UPSisto be shut down, proceed to that UPS and repeat Step 1 through Step 4.

A CAUTION

Do not attempt to restart the system after Load Off until the cause of the shutdown has
been identified and cleared.

6. Torestartthe UPS after pressing the LOAD OFF pushbutton, follow the procedurein paragraph 6.4.1
or6.4.2.
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A WARNING

Power is present inside the UPS cabinet after the upstream input feeder circuit breakersare
opened because of the installed external battery cabinet.

6.4.11 Using the Remote Emer gency Power-off Switch

A UPS emergency power-off isinitiated by the REPO pushbutton switch. In an emergency, you can use this
switch to control the UPS output. The REPO switch de-energises the critical load and powers down the UPS
immediately, without asking for verification.

The UPSs, including Bypass, remains off until restarted.
A CAUTION

All power to the critical load islost whenthe REPO switch is activated in the following step. You
should use this feature only when you want to de-energisethe critical load.

NOTE The following instructions are for the Eaton-supplied REPO switch. If a customer-
0 supplied REPO switchis used, it may not activateinthe same manner; refer to the
operating instructions provided with the switch.

To use the REPO switch:

1 Firmly push the red pushbutton until itlocks into place. The switch latchesinto the activated state .

The input, output, battery, and optional bypass backfeed contactors open, and the power moduleis turned
off immediately, without asking for verification.

A CAUTION

Do not attempt to restart the system after the REPO until the cause of the shutdown has been
identified and cleared.

2. Todeactivate the REPO switch in preparation for restarting the UPS, insert the supplied key and rotate
clockwise until the red pushbutton rel eases. To remove the key, rotatethe key back to the vertical position.

3. Restart the UPS by following the procedurein paragraph 6.4.1 or 6.4.2.

A\ WARNING

Power is present inside the UPS cabinet after the upstream input feeder circuit breakersare
opened because of the installed external battery cabinet.
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Chapter 7

7.1

-1

Communication

This chapter describes the communication features of the Eaton 93E UPS. For terminal wiring information, see
paragraph 3.2.3 and paragraph 4.4. For location of the customer interfacepanel and terminals, see Figure 4-6
and Figure 4-7.

Mini-Slot Cards

The Eaton 93E UPS has two standard, factory-installed Mini-Slot communication bays. See Figure 4-7 for bay
locations. The UPS is compatiblewith the following Mini-Slot cards (see Figure 7-1):

Network Management Card and M odbus/Jbus— provides remote monitoring through aWeb browser
interface, e-mail, and a network management system (NMS) using SNMP and connectsto a twisted-pair
Ethernet (10/100BaseT) network. The card also providesdirect integration of UPS information (meters and
status) to a Building Management System (BMS) using the Modbus RTU protocol.

Network Management Card — provides remote monitoring through a Web browser interface, e-mail, and a
network management system (NMS) using SNMP and connects to a twisted-pair Ethernet (10/100BaseT)
network.

Management Card Contact and RS232 / Seria —two typesof interfacesviaa DB9 connector are available
with this card. Dry contact mode providesasimple way to transmit UPS information to an alarm system,
PLC, or computer system viadry relay contacts. The transmitted informationisload powered, load on bypass,
load on battery, load on utility, battery fault, and low battery. RS232 mode providesan RS232 interface for
connectionto a PC or to a UPS Control display unit. Jumpers are used to select the interface (contacts or
RS232).

LAN and telephonedrops for use with Mini-Slot connectivity cards must be supplied by facility plannersor the
customer.

For installation and setup of a Mini-Slot card, contact an Eaton servicerepresentative (see paragraph 18). Refer
to the manual supplied with the Mini-Slot card for user instructions.

Management Card Contact and

RS232/Serid Network Management Card

Network Management Card and
Modbus/Jbus

L 3

L WS el

Figure7-1. Optional Mini-Slot Cards
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7.2

Building Alarm Monitoring

This standard feature lets you connect the UPS to your building alarms, such as smoke detectors or over
temperature darms. The customer interface terminalsfor external connections are located inside the
UPS. Use twisted-pair wires for each alarm input and common.

The building alarms can be programmed to display the alarm functional name.
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Chapter 8

UPSMaintenance

The componentsinside the UPS cabinet are securedto asturdy metal frame. All repairable parts and
assembliesare located for easy removal, with very little disassembly. This design alows authorized service
personnel to perform routine maintenance and servicing quickly.

You must scheduleperiodic performance checks of your UPS system to keep it running properly. Regular
routine checks of operation and system parameters enableyour system to function efficiently for many trouble-
free years.

8.1 Important Safety Instructions

8-1

Remember that your UPS system is designed to supply power EVEN WHEN DISCONNECTED FROM THE
UTILITY POWER. The UPS moduleinteriors are unsafe until the DC power source is disconnected and the
electrolytic capacitors are discharged. After disconnecting the utility power and the DC power, authorized
service personnel should wait at least five minutesfor capacitor bleed-off before attempting internal access to
the UPS module.

A WARNING

e Servicing and maintenance should be performed by qualified service personnel only.

e LETHAL VOLTAGE PRESENT. This unit should not be operated with the cabinet doors open or
protective panels removed. Do not make any assumptionsabout the electrical state of any
cabinet inthe UPS system.

Each battery string is an energy source initself. DO NOT ATTEMPT TO ACCESSANY INTERNAL AREA OFTHE
BATTERY STRINGYOURSELF. VOLTAGESARE ALWAYSPRESENT INTHEBATTERY STRING. If you suspect that
a battery string needs service, contact an Eaton service representative.

If the string requires service contact an Eaton service representative.
Observe these precautionswhen working on or around batteries:

* Removewatches, rings, or other metal objects.

* Use tools with insulated handles.

e Wear rubber glovesand boots.

* Do not lay tools or metal parts on top of batteries.

» Disconnectthe charging source prior to connecting or disconnecting terminals.

« Determineif the battery is inadvertently grounded. If it is, removethe source of the ground. Contact with any
part of a grounded battery can result inelectrical shock. The likelihood of such shock isreduced if such
grounds are removed during installation and maintenance.

* When replacing batteries, use the same number of sealed, lead-acid batteries.
* Proper disposal of batteriesis required. Refer to your local codesfor disposal requirements.
» Do not disposeof batteriesin afire. Batteries may explodewhen exposed to flame.

* Do not open or mutilate batteries. Released electrolyteis harmful to the skin and eyes. It may be toxic.
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8.2  PerformingPreventative Maintenance

The UPS system requiresvery little preventative maintenance. However, the system should be inspected
periodically to verify that the units are operating normally and that the batteriesare ingood condition.

8.2.1 DAILY Maintenance
Perform the following stepsdaily:

1 Check the area surrounding the UPS system. Ensurethe area is not cluttered, allowing free accessto the
unit.

2. Ensurethe air intakes (vents on the front door of the UPS cabinet and the exhaust openings (on the rear of
the UPS cabinet) are not blocked.

3. Ensurethe operating environment is within the parameters specifiedin paragraph 3.2.1 and Chapter 9,
“Product Specifications”

4. Ensurethe UPSisin Norma mode (Norma statusindicator isilluminated). If an aarm lamp isilluminated
or the Normal statusindicator is not illuminated, contact an Eaton service representative.

8.2.2 MONTHLY Maintenance
Perform the following steps monthly:

1 Monitor system parametersas described in paragraph 6.2, “Using the Control Panel”.

2. Check the UPS air filters (located behind the front door) and wash or replace as necessary. See Figure 8-1
for filter location. Contact an Eaton servicerepresentative for replacement filters. To remove the filters:

A CAUTION
Verify washed filter is thoroughly dry before reinstalling.

a.  Unfasten the front door by lifting the latch from the bottom and turning to the right (counterclockwise)
and swing the door open (see Figure 6-1).

b. Removethe upper and lower foam filters from the frame on the front door.
c. Replacethe washed or new foam filters into the frame on the front door.
d. Close the front door and securethe latch.

3. Record maintenanceresultsand any correctiveactionsin a suitablelog.
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e >Filtcrs

Figure8-1. Air Filter Location

8.2.3 PERIODIC Maintenance

Periodic inspections of the UPS should be madeto determineif components, wiring, and connections exhibit
evidence of overheating. Particular attention should be given to the compression lug connections. Maintenance
procedures should specify that the compression lug connectionsbe re-torqued to values listed in this manual.

8.2.4 ANNUAL Maintenance
Annual preventive maintenance should be performed only by authorized service personnel familiar with

maintenance and servicing of the UPS system. Contact an Eaton servicerepresentative for more information about
service offerings.

8.2.5 BATTERY Maintenance

Contact an Eaton servicerepresentative for battery maintenance. Battery replacement and maintenance should
be performed only by authorized service personnel.
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UPS Maintenance

8.3 InstallingBatteries

0 NOTE There is no manual DC disconnect device within the UPS.

Install batteriesin accordance with the battery and battery system manufacturer's instructions.

8.4  Recycling the Used Battery or UPS

Contact your local recycling or hazardouswaste center for information on proper disposal of the used battery or
UPS.

A\ WARNING

* Do not disposeof the battery or batteriesin afire. Batteriesmay explode. Proper disposal of
batteriesis required. Refer to your local codesfor disposal requirements.

e Do not open or mutilatethe battery or batteries. Released electrolyteis harmful to the skin and
eyes. It may be toxic.

* A battery can causeelectrical shodk, burn from high short-circuit current, or fire. Observe proper
precautions.

A\ CAUTION

Do not discard the UPS or the UPS batteriesin the trash. This product contains sealed, lead-acid
batteries and must be disposed of properly. For more information, contact your local recycling/
reuse or hazardous waste center.

A CAUTION

Do not discard waste electrical or electronic equipment (WEEE) in the trash. For proper disposal,
contact your local recycling/reuse or hazardous waste center.

85  MaintenanceTraining

A basic training course, available from Eaton Corporation, gives you a competent working knowledge of the
UPS system operationand teachesyou how to perform first level correctivemaintenance. For more
information about training and other services, contact the Help Desk (see paragraph 18).
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Chapter 9 Product Specifications

9.1Model Numbers

The UPS is housed in a free-standing cabinet with safety shieldsbehind the door. The UPS is available in
50 or 60 Hz with various output power ratings.

Table9-1. UPS M odel

Models Power Rating Frequency description
93E MK2-101-9Ah-MBS 10 kVA 50/60 Hz
93E MK2-151-9Ah-MBS 15 kVA 50/60 Hz I-Intemnal battery can be selected
93E MK2-201-9Ah-MBS 20 KVA 50/60 Hz -
MBS-withinterna
93E MK2-301-9Ah-MBS 30 KVA 50/60 Hz
MBS
93E MK2-401-9Ah-MBS 40kVA 50/60 Hz

9.2 Specifications
The following sectionsdetail the input, output, environmental, and battery specificationsfor the UPS.

9.2.1 UPSEnvironmental

Table9-2. UPS Operating Environment

UPS: 0to 40°C (32 to 104°F) without derating. Therecommended operating

Operating Temper ature temperature is25°C (77°F).
Battery: 5—25°C
O e e Maximum 1000m (3300 ft)

Storage Temperature -15t0 +55°C, excluding batteries

Relative Humidity (operating and storage) 5% to 95% maximum noncondensing

55 dB (10-20 kVA)
62 dB (30-40 kVA)
at almdistance, per ISO 7779

Acoustical Noise =
=

EMC Meets IEC 62040-2 2005 C3
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Product Specifications

9.2.2 UPSInput
Table9-3. UPS Input Rating

Operating Input Voltage 380/400/415 Vac

190/330-276/478V (-15%, +20%) at 100% |oad
Input Voltage Range

116/201-276/478V (-50%, +20%) at 50% load

Operating Input Frequency Range  50/60 Hz

Input Frequency Range 40-72Hz

i See Table 3-5.
Operating Input Current .

Adjustable

Input Current Harmonic Content 5% THD at full load
Power Factor Minimum 0.99
LineSurges 6KV OC, 3kA SC per ANSI 62.41 and IEC801 4
Battery Voltage

432 Vdc Internal

5.3A maximum at any load up to100% load for 10kVA UPS
5.3A maximum at any load up to100% load for 15kVA UPS
Battery Charging Capacity (432VdC) 3z maximum at any load upt100% load for 20 KVA UPS
8A maximum at any load up t0100% load for 30kVA UPS
10.6A maximum at any |load up t0100% load for 40kVA UPS

9.2.3 UPSOutput
Table 9-4. UPS Output Rating

UPS Output Capacity 100% rated current
Output Voltage Regulation +1% (10% to 100% |oad)
Nominal Output Voltage 380 Vac, 400 Vac and 415 Vac nominal

2% maximum THD (linear |oad)

Output Voltage Har monic Content ) )
5% maximum THD (nonlinear |oad)

Output Current See Table 3-5.

Output Voltage Balance < 2% for 100% maximum|oad imbalance (linear load)

Output Voltage PhaseDisplacement <2 5° for 100% maximum oad imbalance (linear load)

Fregquency Regulation 0.1 Hzfree running
Synchronousto Bypass + 4 Hz (default setting)
Freguency Slew Rate 3 Hz per second (default setting)
. 09 PFLeading
Load C tibilit
oad Compatibility 07 PF Lagging
Overload Capability = 110%for60
minutes
= 125%for 10
minutes
= 150% for 1 minutes

= 150% for 500 milliseconds
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Appendix |

1)

2)

Battery Seriesand Parallel Connection Operating Recommendation

This operating recommendation is suitable for HR1234W battery, equals or lesser than 36 series connection, then 1-6 bank
in parallel, with backup time between 20mins to more than 100mins.

Before battery installation, recommended to perform battery measurement on each individual battery. Due to large number
of batteriesin series, the whole set of battery performance will be affected even with only one battery having abnormalities.
Voltage measurement standard recommendation as below:

Storage days 10 days 15 days| 20 days 25 days | 30 days 40 days 50 days| 60 days

0CV 4 V value between
25°C and 40°C ambient 0.03 0. 04 0.05 0.07 0. 08 0.10 0.12 0.13

temperature (V)

OCV STD in 20°C -25°C

ambient temperature (V)

IV
\

1302 13.00 = 12.98= 12.96k 1292k 12.89 &= 12.86

0CV STD in 35°C —40°C
ambient temperature (V)

IV

1301 12.98= 1295k 1291k 12.88k 12.82&= 1277 12.73

3)

4)

5)
6)

7

8)

9)

10)

83

Battery should be operating with suitable sizing, design, and capacity matching the usage of the equipment. Battery
operating temperature should be 25°C + 5°C, in float charge. Battery lifespan will be shorten by 50% by every increment
of 8-10°C above 25°C.

HR battery design to be used as standby battery, not recommended to be used in frequent blackout area, a place with
weekly blackout is considered to be a frequent blackout area. Battery will go into frequent charge and discharge cycle,
might cause battery unable to be fully charge.

Ensure that interconnect cable between batteries having adequate current rating, and same resistance between each bank of
batteriesin parallel. Thisisto prevent unbalance charging current to each bank of battery due to resistance differences.

If installed battery is not to be used immediately, recommended to perform charging every 3 months, in float charge for at
least 24 hours. After full charged, suggested to disconnect battery set with UPS, to prevent unintended battery discharge.
It is not recommended to mix install battery of different batch, however it is practically difficult to achieve. Suggested that
the battery in same bank must be same batch. Replacement of battery can be done within 3 months of operating time, new
battery must be fully charge before replacement.

If operating time is within 3 months, the battery replacement can be 1 to 1 in exchange. However if operating timeis more
than 3 months, recommended to replace the whole bank of battery. The replacement battery must be fully charged before
replacement, the battery voltage must be measured and recorded. The whole battery set must be balanced charge once after
replacement.

Recommended to perform balanced charge to operating battery set every 6 months, with individual voltage of 14.4V-
14.7V (12V battery), charge for 10-12 hours. Monitor battery temperature during charging, if battery temperature rises
higher than 50°C, the charging should be stop immediately.

After battery set go through discharge, they should be charged back immediately, to prevent sulfation formed on battery.
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