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Product Description

Eaton’s metering products provide
solutions needed to monitor and
manage all aspects of an electrical
distribution system.

When seeking greater reliability,
increased productivity and significant
cost savings to remain competitive

in today’s market, Eaton’s metering
products fit the bill. These innovative
meters and communications systems,
along with Power Management
software, make it possible to success-
fully take control of the electrical
distribution system.

Power Xpert® Meters

Power Xpert Meters are the bench-
mark for intelligent Web-enabled top-
quality metering devices for the power
chain. Power Xpert Meters provide
measurement of the critical elements
found in the power chain, whether that
be voltage, power, current, transients,
harmonics or even time. Power

Xpert Meters provide Web-enabled
high-definition communications

for use with the Power Xpert Software.
All Power Xpert Meters provide a
standard communications protocol for
easy integration into other systems.

Greater Reliability

Eaton’s metering products permit
receiving an early warning of potential
problems, eliminate unnecessary trips,
isolate faults to ensure minimum
downtime and shed or equalize loads
while a problem is being corrected.

Increased Productivity

Equipment downtime resulting from
voltage or frequency variations can be
very costly to an operation. Monitoring
power quality with Eaton’s metering
products throughout the electrical
distribution system provides data to
identify, isolate and correct problems
quickly and efficiently.

Metering Products Family

Reduced Energy and Operating Costs

When we think about meters and
power quality, the common thread
throughout the basket of solutions is
information. Collecting, monitoring
and managing data from the electrical
distribution system can help reduce
costs for those facilities prepared to
define and analyze present electrical
energy usage levels and patterns.
Data provided by Eaton’s metering
products comprise the data for verify-
ing utility bills for energy management
and lowering operating costs. Deregu-
lation in some geographical locations
permits energy users to select a utility
provider and negotiate rate structures.
For large users with heavy utility bills,
this may be an incentive to verify the
utility bill, identify an opportunity for
savings, negotiate a better utility rate
and apply the savings directly to the
bottom line. Users are also empowered
to decrease energy consumption,
thereby lowering peak demand charges
and decreasing operating costs.

When an Eaton meter is used with
Eaton trip units and relays incorporat-
ing built-in metering capabilities, the
entire electrical distribution system
can be cost-effectively managed.

Eaton is an industry leader offering

a complete integrated solution to over-
see your entire electrical distribution
system. As a global manufacturer of
low and medium voltage electrical
distribution system equipment and
components, Eaton is an experienced
innovator of metering products that
incorporate cutting-edge technology.
These innovations result from

our scientific and engineering
expertise, physical resources and

the ongoing R&D programs at our
four technology centers.

For more information visit: www.eaton.com
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Selection Chart

Table 56-1. Metering Selection Chart — Dimensions in Inches (mm)

Device Name
Accessories
See Page 56-66

Power Xpert 4000/6000/8000

Power Xpert 2000

1Q 250/260 Series

Section Page Number

56-6

56-33

Electrical Parameters

Volts 0.1% of reading + 0.02% FS 0.1% of Reading 0.1% of Reading
Amperes 0.05% of reading + 0.01% FS 0.1% of Reading 0.1% of Reading
Current Range (% of Nominal) | 0.005 - 20 A (400%) 0.1-200% 0.1-200%

Watts 0.1% of Reading + 0.0025% FS 0.2% of Reading 0.2% of Reading
Vars 0.1% of Reading + 0.0025% FS 0.2% of Reading 0.2% of Reading
VA 0.1% of Reading + 0.0025% FS 0.2% of Reading 0.2% of Reading

PF-Apparent 0.1% 0.2% of Reading 0.2% of Reading
PF-Displacement 0.1% — —

Frequency +0.01 Hz +0.03 Hz +0.03 Hz

THD-Voltage 1% 40th @® 40th @

THD-Current 1% 40th @® 40th @

Watthours ANSI C12.20 0.2 Class @ +0.2% Per ANSI C12.20 0.2 Class + 0.2% Per ANSI C12.20 0.2 Class
Varhours ANSI C12.20 0.2 Class @ + 0.2% Per ANSI C12.20 0.2 Class + 0.2% Per ANSI C12.20 0.2 Class
VA-Hours ANSI C12.20 0.2 Class @ + 0.2% Per ANSI C12.20 0.2 Class + 0.2% Per ANSI C12.20 0.2 Class
Ampere-Demand 0.05% of reading + 0.01% FS + 0.1% Per ANSI C12.20 0.2 Class + 0.1% Per ANSI C12.20 0.2 Class
Watt-Demand ANSI C12.20 0.2 Class @ + 0.2% Per ANSI C12.20 0.2 Class + 0.2% Per ANSI C12.20 0.2 Class
Var-Demand ANSI C12.20 0.2 Class @ + 0.2% Per ANSI C12.20 0.2 Class + 0.2% Per ANSI C12.20 0.2 Class
VA-Demand ANSI C12.20 0.2 Class @ + 0.2% Per ANSI C12.20 0.2 Class + 0.2% Per ANSI C12.20 0.2 Class

Revenue Accuracy
Individual Ampere Harmonics
Individual Voltage Harmonics

ANSI C12.20 0.2 Class @
85th ®
85th ®

ANSI C12.20 (0.2%)
40th ®
40th ®

ANSI C12.20 (0.2%)

Interharmonics

Yes

Minimum and/or Maximum Values

Volts L-L, L-N, VAUX L-L L-L, L-N L-L, L-N

Current A/B,C,N,G A B,C N A B, C

Power Watt, Var, VA Watt, Var, VA Watt, Var, VA
Power Factor Apparent/Displacement Apparent Apparent
Frequency Hertz Hertz Hertz

THD Amperes/Volts (L-L, L-N, AUX L-L) Amperes/Volts @® Amperes/Volts @

Demand Values

Trend Analysis

Event Logging
Disturbance Recording

kW, kvar, kVA, Amperes

Limited to size of CompactFlash

Limited to size of CompactFlash

CompactFlash 512 MB Standard/
1GB Option

60 Cycles Per Event

kW, kvar, kVA, Amperes
240 VB
50,000 Events with Timestamp

I((@W, kvar, kVA, Amperes
®

Other Features

Storage

512 MB Standard/1GB Option

256 MB Standard

PG Output Relays

PG Analog Outputs
Discrete Contact Inputs
Analog Inputs

5 Maximum

8

Optional (2) Form C, 5 A or (4) Form A, 120 mA
Optional (4) 4-20 mA or (4) 0—-1mA
Optional (2) or (4)

Optional (2) Form C, 5 A or (4) Form A, 120 mA
Optional (4) 4-20 mA or (4) 0—-1mA
Optional (2) or (4)

Synch-Input kW Utility

Via Status Input

Via End of Interval Pulse with
Optional Digital Inputs

Via End of Interval Pulse with
Optional Digital Inputs

Display Lines/Character
Display Character Height

Graphic (320 x 240 Pixels)
55mmHx4mmWwW

3 Lines, 4 Characters
.56 (14.2) H

Auxiliary Voltage ] Yes —

kWh Pulse Initiator Yes Yes Yes
Waveform Display Local/Computer ® —
Waveform Capture Yes — _
Frequency Distribution Display | — —
Display Type LCD Red LED Red LED

3 Lines, 4 Characters
.56 (14.2) H

Communications

Modbus RTU, Modbus ASCII,
Modbus TCP, Ethernet TCP/IP, HTML, FTP

Serial: Modbus RTU, Modbus ASCII, DNP 3.0
Network: Modbus TCP, Ethernet TCP/IP,
HTTP, HTTPS, SNMP, Email

Eaton’s Power Xpert Software via
Power Xpert Gateway, RS-485

Setup Configuration

Via Web Browser/Display

Via Web Browser/Display

Dimensions

Meter (8.82 H x 8.22 W x 6.72 D) ®
Display (9.02 H x 7.80 W x 2.49 D) ®

Refer to IM02601001E (see Page 3.1-23)

Refer to IB02601006E (see Page 3.1-30)

Operating Temperature Range | -20° - 60°C Display Unit -20°-70°C -20° - 70°C
-20° - 70°C Meter Base Unit
@ Under typical operating conditions. @ The auxiliary voltage option adds Legend: PG = Programmable

@ PXM 2260 only.
® PXM 2270 only.
@ 1Q 260 only.

® Individual values reported to 85th harmonic;
anti-alias filtering prevents higher frequencies
from distorting readings (see IEC61000-4-7).

® At computer only.

3 additional voltage input channels
to Power Xpert meters.

Dimensions in mm =
224.0 H x 208.8 W x 170.7 D.
©® Dimensions in mm =
229.1 Hx 198.1 W x 63.2 D.
Using < 10 VA meter sourced 24 V power.

Interharmonics

FS = Full Scale
RV = Read Value

Auxiliary Voltage
(Optional)

= Provides 3 Additional
Voltage Inputs to the
Meter: Va2, Vb2, Vc2.

= Power Xpert 6000/8000
Supported.

CA08102001E

For more information visit: www.eaton.com




56-4

Selection Chart

Metering Devices, Protective Relays & Communications
Metering Devices

F.T-N

August 2009

Table 56-1. Metering Selection Chart — Dimensions in Inches (mm) (Continued)

Device Name 1Q Analyzer 6000 Series 1Q DP-4000 Series 12 210/220/230 Series
Accessories
See Page 56-66
Section Page Number 56-36 56-44

Electrical Parameters
Volts +0.2%FS® +0.3%FS +0.5% FS

Amperes +0.2% FS @ +0.3%FS +0.5% FS
Current Range (% of Nominal) | 3-800% 10 - 250% 1-200%

Watts 0.4% FS, 6 Reading @ +0.6% FS + 1.0% FS
Vars 0.4%FS, 6 Reading@ + 0.6% FS + 1.0% FS
VA 0.4% FS, 6 Reading @ +0.6% FS + 1.0% FS
PF-Apparent 0.8% FS® +1.0%FS +2.0%FS
PF-Displacement 0.8% FS ® *1.0%FS +=2.0%FS
Frequency 0.04% @ or 0.01 Hz +0.17% FS + 0.1% Hz
THD-Voltage 50th 31st —

THD-Current 50th 31st —

Watthours 0.5% Reading @ +0.6% FS + 1.0% Per ANSI C12
Varhours 1% Reading ® +0.6% FS + 1.0% Per ANSI C12
VA-Hours 0.5% Reading @ +0.6% FS + 1.0% Per ANSI C12
Ampere-Demand +0.2% FS @ +0.3% + 0.5% Per ANSI C12
Watt-Demand +0.4%FS @ + 0.6% + 1.0% Per ANSI C12
Var-Demand +0.4%FS® +0.6% + 1.0% Per ANSI C12
VA-Demand +0.4% FS ® +0.6% + 1.0% Per ANSI C12
Revenue Accuracy ANSI C12.20 (0.5%) — ANSI C12.1 (1%)
Individual Ampere Harmonics | 50th — —
Individual Voltage Harmonics | 50th —
Interharmonics — - —

Minimum and/or Maximum Values
Volts L-L, L-N L-L, L-N L-L, L-N
Current A, B,C N, G A B, C A B,C
Power Watt, Var, VA Watt, Var, VA Watt, Var, VA
Power Factor Apparent/Displacement Apparent/Displacement Apparent/Displacement
Frequency Hertz Hertz Hertz
THD Amperes/Volts Amperes/Volts —
Demand Values All All All
Trend Analysis Time/Date 2 Alarms ®
Event Logging 504 Events w/Timestamp ® @
Disturbance Recording 10 Waveform Events — —

Other Features
Storage 90 kB 15 Parameters —
PG Output Relays (4) 10 AForm C® (3) 10 AForm C® (2) 100 mA Form A @
PG Analog Outputs (4) 0-10/4-20 mA (— —
Discrete Contact Inputs (3) + 30 Vdc Differential (1) kW Demand ® (2) +30 Vdc differential @
Analog Inputs (1) 0-20/4 - 20 mA — (1) 4-20 mA
Synch-Input kW Utility At Device or via At Device or via Via Communications

Communications Communications ® Only ®
Auxiliary Voltage @ — — —
kWh Pulse Initiator Yes Yes ® Yes ®
Waveform Display Local @/Computer — —
Waveform Capture Yes — —
Frequency Distribution Display | Local @/Computer — —
Display Type Graphic LCD with 7 Segment LED Backlit LCD
LED Backlight
Display Lines/Character 7 Lines, 147 Characters 1 Line, 7 Characters 4 Lines, 20 Characters
Display Character Height Up to 7 Lines 1Line 1.60 (40.6) H x .09 (2.3) W
Communications Eaton’s Power Xpert Software Eaton’s Power Xpert Software © Eaton’s Power Xpert Software ®, RS-485 @
Setup Configuration — — —
Dimensions 6.70 (170.2) W x 10.30 6.70 (170.2) W x 10.30 Refer to TD.17.06.T.E.
(261.6) H x 5.40 (137.2) D (261.6) H x 5.40 (137.2) D (see Page 3.2-18)

Operating Temperature Range | -20° - 70°C -20°-70°C 0°-50°C

@ From 3 -300% of FS. @ 1Q 230/230M only. Legend: PG = Programmable

@ At unity power factory and 5 - 300% of FS.
® At a power factor <+0.5 and 5 — 300% of FS.

@ At computer only.

® Relays programmable to operate on any

measured function.

1Q 220 and 1Q 230 models only.

® The auxiliary voltage option adds
3 additional voltage input channels
to Power Xpert meters.

An IPONI is required.

FS = Full Scale

RV = Read Value
Auxiliary Voltage
(Optional) = Provides 3 Additional

Voltage Inputs to the

® Optional. @ 1Q 230M only. Meter: Va2, Vb2, Vc2.
Interharmonics = Power Xpert 6000/8000
Supported.
For more information visit: www.eaton.com CA08102001E
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Table 56-1. Metering Selection Chart — Dimensions in Inches (mm) (Continued)

Device Name 12 100 1Q Multipoint 1Q Energy/
Accessories Energy Submeter II Power Sentinel
See Page 56-66

Section Page Number 56-51 56-54 56-59

Electrical Parameters
Volts +0.5% FS +0.5% FS +0.5% FS ®
Amperes +0.5% FS — +0.5% FS ®
Current Range (% of Nominal) | 5-120% — —
Watts — +1.0% FS +1.0% FS
Vars — — *=1.0% FS@
VA — — +1.0% FS@®
PF-Apparent — — +2.0% FS ®
PF-Displacement — — +2.0% FS ®
Frequency +0.1% Hz @ — +0.1% FS @
THD-Voltage — — —
THD-Current — — —
Watthours — +1.0% Per ANSI C12 +1.0% FS
Varhours — — —
VA-Hours — — —
Ampere-Demand — —
Watt-Demand — + 1.0% Per ANSI C12 +1.0%FS
Var-Demand — — —
VA-Demand — — —
Revenue Accuracy — ANSI C12.1 (1%) —

Individual Ampere Harmonics | — — _
Individual Voltage Harmonics | — — _

Interharmonics — — —

Minimum and/or Maximum Values

Volts — — —
Current — — —
Power — — —

Power Factor —
Frequency —
THD — — —

Demand Values —
Trend Analysis —
Event Logging —
Disturbance Recording —

| @O
| @O

Other Features

Storage — — _

PG Output Relays — — _
PG Analog Outputs — — _
Discrete Contact Inputs — — —
Analog Inputs — — _

Synch-Input kW Utility — Via Communications Via Communications
Only Only

Auxiliary Voltage @ — — —
kWh Pulse Initiator — — —
Waveform Display — — —
Waveform Capture — — —
Frequency Distribution Display | — — _

Display Type Red LED — —

Display Lines/Character 3 Lines, 4 Characters — —
Display Character Height 2.25(57.2) H x 2.00 (50.8) W — —

Communications — Eaton’s Power Xpert Software Eaton’s Power Xpert Software

Setup Configuration — — —
Dimensions Refer to TD02601003E (see Page 3.2-21 ) Refer to TD02601004E (see Page 3.2-25) Refer to TD.17.07.T.E. (see Page 3.2-32)

Operating Temperature Range | -20°—70°C -25°-70°C -25°-70°C

@ 1Q Power Sentinel only. Legend: PG = Programmable
@ 1Q 115 only. FS = Full Scale
® At computer only. RV = Read Value
@ The auxiliary voltage option adds Auxiliary Voltage
3 additional voltage input channels (Optional) = Provides 3 Additional
to Power Xpert meters. Voltage Inputs to the
Meter: Va2, Vb2, Vc2.
Interharmonics = Power Xpert 6000/8000
Supported.

CA08102001E For more information visit: www.eaton.com
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4000/6000/8000 Series
Power Xpert Both the local graphic display and the Detect and Record High-Speed Transients
- embedded Web server present real to Help
4000/6000/8000 Series time, historical and event information

Power Xpert 4000/6000/8000 Series
Display and Meter

Product Description

The Power Xpert 4000/6000/8000
Series Meter monitors the critical
aspects of an electrical distribution
system. This premier power quality
metering instrument is simple to use,
powerful, scalable and highly flexible.

The Power Xpert 4000/6000/8000
Meters offer a new level of intuitive
user interface design, presenting
critical electrical distribution system
information in simple-to-navigate
and easy-to-understand information
architecture. The Power Xpert 4000/
6000/ 8000’s Graphic Display visualizes
the information from up to 16 meter
modules. The embedded Web server
displays complex power quality data
using standard Internet browsers and
allows for device configuration from
the browser.

in a browser-style graphical format to
help the user interpret key circuit
information, such as:

m Current loading

= Voltage and power levels

m Power factor

m Energy usage

= |/O status

» Power quality measurements
m Harmonic plots

| |

Disturbance and transient
waveforms

m |TIC disturbance summary screen.

The Power Xpert 4000/6000/8000
Graphic Display uses a simple “twist
and click” navigation control dial to
easily navigate the menus and drill
down into increasing levels of impor-
tant detail. A “back” key enhances
the browser-like navigation of the
graphic display.

The Web server provides the energy
and demand readings required to help
manage the cost of energy. It also
provides critical information regard-
ing power quality, such as harmonic
distortion, flicker, crest factor, K-Factor
and more. For more details of the
Power Xpert 4000/6000/8000 Meter
Series, refer to Section 3.

Note: Features and functionality may vary
depending on the meter model and options
being used. Review the Features and
Benefits chart in Table 56-3 for details.

Application Description

Identify Power Quality Problems to Help

m |dentify harmonics, sags, swells and
transients damaging or disrupting
sensitive, mission-critical IT equip-
ment.

= Boost IT equipment’s service life
to the maximum.

= Analyze sequence of events up to
1 millisecond time resolution.

= Protect motors from damage.

m Preserve the integrity of processes
and batches.

m Prevent blown capacitor bank fuses.

m Protect transformers and conductors
from overheating.

= Avoid equipment damage and
disruption.

= |dentify equipment malfunction.

Monitor Circuit Loading to Help

= Avoid overloads and nuisance
overload trips.

» Maximize equipment utilization.
» Manage emergency overloads.

Manage Energy Utilization to Help

» Reduce peak demand charges
and power factor penalties.

= |dentify excessive energy
consumption.

Metered/Monitored Parameters
Note: See Table 56-3.

= Volts: L-L, L-N, Avg. L-L, Avg. L-N, N-G.
Phase neutral and ground currents.
Power: real, reactive and apparent.
Frequency.

Power factor: apparent and
displacement.

Energy.

Demand.

% THD.

Minimum and maximum values.
Harmonics.

Flicker.

Individual harmonics.
Interharmonics.

% TDD.

ITIC events plot, duration, magnitude.
Energy comparisons.

Demand comparisons.

Event calendar.

Event timeline and sequence.
Number of 9's of availability.
Phasors.

Sequence components.

Crest factor.

K-factor.

PQ Index.

Accuracy

m Currents: 0.05% reading + 0.025%FS.
= Voltage: 0.1% reading + 0.025% FS.
= Energy, and demand power:

0.2% in accordance with ANSI C12.20.
m Frequency: +/- 0.01 Hertz.
m Power factor:

0 0.10% at Unity PF

0 0.30% at 0.5 PF

For more information visit: www.eaton.com
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Metering Devices
4000/6000/8000 Series

Communications

Multiple communications ports including:

Standard
m RS-485 remote display port.
m RS-485 Modbus RTU Slave port.

= RJ-4510/100Base-T Local Configuration
Port (Local browser connection).

Optional

= Selectable 100FX or 10/100Base-T
Ethernet network port.

m RS-485 Modbus RTU Selectable
Master/Slave port.

m RS-232 Modbus RTU Slave port.

Graphic Display

Note: Display ports restrict access to up to 16

Power Xpert 4000/6000/8000 meter modules

located on the display RS-485 network.

m RS-485 meter display network port.

m RJ-45 10/100Base-T for access to
Local Display Power Xpert network.

Communication Protocols Supported

Modbus RTU

Modbus TCP

Ethernet TCP/IP

HTML

NTP (Network Time Protocol)

FTP (File Transfer Protocol)

SMTP (Simple Mail Transfer

Protocol)

m SNMP (Simple Network
Management Protocol)

s COMTRADE (-99)

Physical Characteristics

2-Piece Design

= Power Xpert 4000/6000/8000
Meter Module.

= Power Xpert 4000/6000/8000 Graphic
Display 320 x 240 pixel backlight
LCD remote graphics display
(supports up to 16 Power Xpert
4000/6000/8000 meter modules).

Display/Meter Mounting Options
m Display remotely mounted up
to 2000 ft. (1219 m) away from up
to 16 Power Xpert meter modules.
= Display and Power Xpert meter
modules mounted together
on opposite sides of a panel
(15 additional meter modules
can still be remotely mounted).

Meter Base Unit Characteristics

m Height: 8.82 inches (224.1 mm).
m Width: 8.20 inches (208.3 mm).

m Depth: 6.72 inches (170.8 mm)
including optional wall mounting
brackets.

= NEMA rating: NEMA 1, IP3@.

Display Unit Characteristics

Height: 9.02 inches (229.0 mm).

Width: 7.80 inches (198.1 mm).

Depth:

0 1.45 inches (36.8 mm) behind
panel surface

0 1.04 (26.3 mm) projection in
front of panel surface

n NEMA rating: NEMA 12, IP42 front
of panel rating.

Listings/Certifications

m Safety: EN61010-1, UL/cUL 61010A-1.

= Accuracy: IEC/EN60687 0.2 class,
ANSI C12.20 0.2 Class.

m EMC: FCC Part 15 Subpart B Class A
EN55011 Class A.

» Measurement Canada Approval
No. AE-1582.

= Immunity IEC 61000-6-2.
s CE Mark.

Ease-of-Use — Power Xpert
4000/6000/8000 Graphic Display
(Option)

The Power Xpert 4000/6000/8000
display features a large easy-to-read
white backlit graphic LCD. The infor-
mation presented by the display is
organized into an information architec-
ture that is easy-to-navigate and orga-
nized for simplicity. Screen navigation
is accomplished using a navigation
control dial and a “back” button. The
user simply twists the knob on the
navigation control dial to move
between menu selections and drill
down links on the screen. When the
selection is highlighted, pressing the
dial makes the selection. Information
is displayed from a single meter or an
RS-485 daisychain of up to 16 meters.
The display features a rich set of
screens including real-time data, trend
plots, waveform views and an ITIC
Plot. The graphic display allows basic
device setup and password protected
resets. An audible alarm is available to
annunciate alarm conditions.

Power Xpert 4000/6000/8000
Embedded LAN/WAN Web Server
(Option)

The Power Xpert 4000/6000/8000
Meter’'s embedded Web server offers
Eaton customers a new level of
accessibility to the critical information
required to manage their electrical
distribution system. The Web server
includes real-time circuit information
in both numeric and graphical visual
formats to help monitor circuit param-
eters such as current loading, voltage

and power levels, power factor, THD,
Flicker and more. The Web server also
provides energy and demand readings
with graphic usage plots to help ana-
lyze energy usage patterns. Energy
readings include kWh, kvarh, delivered
and received and kVAh with time of use
and RTP displays. The interval energy
usage plot includes the ability to do
week-to-week and month-to-month
energy consumption graphical com-
parisons for benchmarking purposes.

Both the Power Xpert 4000/6000/8000
embedded Web server and the local
graphic display support graphical
trend charts of key circuit measure-
ments such as current, voltage, power
and energy. The trend chart supports
a zoom feature that allows the user

to view data over a short period of

16 hours up to 4 years. The trend chart
includes zoom in/out buttons and a
horizontal slider bar control to manage
scrolling forward and backward through
the data. Trend charts of basic read-
ings include minimum, maximum

and average readings. Trend charts

of interval by interval energy data
also display peak demand.

Sag/Swell/Transient Capture
and Recording

60 cycles of waveform are oversampled
at 1024 samples per cycle (Power Xpert
4000/6000), filtered through anti-alias-
ing and recorded at 256 samples per
cycle and post event data. The Power
Xpert 8000 samples at a rate of 100,000
samples per cycle. Embedded Web
server supports viewing of triggered
waveforms one channel at a time and
includes the ability to zoom and to
scroll horizontally using a slider bar.

The Power Xpert 6000/8000 Series
Meters have preconfigured (600 volts
and below) trigger settings for sags,
swells and transients, and do not
require additional setup by the user.
Waveforms are stored in non-volatile
flash memory using an industry stan-
dard COMTRADE format. Waveforms
can be automatically sent out as
COMTRADE attachments to an e-mail
following an event, or can be retrieved
from an FTP (File Transfer Protocol)
directory structure in the Power Xpert
meter module’s memory.

CA08102001E

For more information visit: www.eaton.com

56-7




56-8

Metering Devices, Protective Relays & Communications

Metering Devices
4000/6000/8000 Series

F.T-N

August 2009

Historical Trend Logging

The Power Xpert 4000/6000/8000 Meter
records historical data for graphical
viewing from the Local display or

the embedded Web server. Graphical
views of historical data support pan
and zoom. 145 standard metering
parameters are logged as part of the
standard meter functionality including
min./max. and average for each
parameter. The averages are calculated
over the interval period. The minimum
and maximum readings are based on
200 ms calculations.

Storage capacity for standard trend
plots includes all of the following
intervals:

Every 5 minutes for 48 hours.
Every 15 minutes for 192 hours.
Every hour for 28 days.

Every 8 hours for 565 weeks.
Every week for 44 months.

Note: Trend plot data can be easily exported
to third-party applications, such as Microsoft
Excel in csv-file format.

Energy Profile Data

The Power Xpert 4000/6000/8000 Meter
records Real and Reactive energy for-
ward, reverse, net and absolute sum,
as well as Apparent energy (kVAH). Up
to 8 status inputs can be configured as
energy accumulators for counting KYZ
pulse inputs (option). These readings

Storage capacity for energy profile data:

m 62 days of 15 minute interval
energy and pulse interval data.

m Fixed interval capacity = 5952
intervals. Configurable intervals
from 1 to 60 min.

m 372 days of 1 day accumulated
energy and pulse interval data.

m 208 weeks of 1 week accumulated
energy and pulse interval data.

Energy and Demand Comparisons

Energy and demand usage patterns can
be analyzed with the month-to-month,
week-to-week comparison chart built
into the meter. Raw data can be
exported with the “Save Table” option
to other applications, such as Excel,
for further analysis and graphing.

Event Triggers

The Power Xpert 4000/6000/8000
Meter supports five types of
configurable event triggers:

= Out of limits (4000/6000/8000).

= Demand overload (4000/6000/8000).

m Sub-cycle disturbance (4000/6000/
8000).

= |TIC (6000/8000).

= Fast transient (8000).

These triggers permit pickup, reset
and pickup delay to be configured

by the user. When a trigger occurs,
actions include Performance Monitoring

Event Logging

The Power Xpert 4000/6000/8000
Local graphic display or the embedded
Web server both allow the user to view
a list of triggered events along with any
captured parameters, event details,
and triggered waveforms. In addition,
a separate event log includes a variety
of activities including acknowledged
triggers, new min. and max. events,
and system operations such as resets.
The size of the event log is virtually
unlimited based only on the memory
option selected.

E-mail Notification

With the optional LAN/WAN Ethernet
Communication Expansion Card
attached to the Power Xpert 4000/
6000/8000's, the users can easily
configure the meters to send periodic
e-mails at user-defined intervals for
energy consumption and power
demand. E-mails contain a summary
of readings per rate structures and
also have the actual measurements
attached to the E-mail’s body as a SCV
file in a ZIP container. Prompt alarm e-
mails can also be sent for any event
condition either standard in the meter
or ones set up by the user based on
thresholds, dV/dt triggers or 10 status
changes with the optional 10 Card.
Alarm e-mails can be configured to
have the COMTRADE waveform
capture attached to the e-mail’s body.

are stored over a configurable interval ! |
from 1 to 60 minutes, as well as in (#9's analysis), Capturing Wavefprm, CEEEEEEE
daily and weekly totals. Capture Parameters, Send E-mail and TSNS TRl S JENCE SR JEAr Y |
Operate a Relay Output. The Graphic NN W T T |

With the optional LAN/WAN Ethernet Display flashes an LED to annunciate e i el et
Communication Expansion Card, users the alarm condition. An audible alarm Rt T o o it o
can easily configure the meters to is also available. el - i e 78
send periodic e-mails at user-defined . . .
intervals of energy consumption Trigger options include: ':'"
and power demand. E-mails contain = Out of limits: over 100 triggers. N o i Ses
a summary of readings per rate « Demand overload: 10 tri I
structures and also have the actual . ’ ggers. B .
measurements attached to the E-mail’s = ITIC: 8 triggers. - R e
body as a SCV file in a ZIP container. m Fast transient: dV/dT and absolute e bt B

- per phaSe. : |-:.Iu-.| :‘..1 m. IH.I ,
In addition, metered parameters are . r T
automatically stored on the built-in FTP " Sug—ck\)/clei disturbance — dV/dT -;‘-;' E— M
Server, where they can be easily copied and absolute. .
and imported into third-party applica- L ey
tions for benchmarking and analysis. -
Logs on the FTP Server include energy mED
consumption logs, one for every month .
in CSV file format, trended measure- -
ment logs also in CSV file format and B B b e L
v_vaveform captures in COMTRADE Periodic E-mail Message
file format.
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ITIC Analysis Plot

The Power Xpert graphic display
(option) and Web server (option)
include a graphic representation of the
ITIC plot (Power Xpert 6000/8000) with
counts of disturbances and transients
that have occurred. The ITIC plot orga-
nizes events into 8 distinct disturbance
zones corresponding to severity and

a 9th zone for transients. A pass/fail
count is displayed to indicate how
many events are outside the ITIC limits.
Clicking on any counter in the ITIC Web
page will link the user to the event
view and display all triggered events
in the selected zone. This makes it
simple to view disturbance waveforms
associated with the ITIC plot.

A separate ITIC graph is available to
review individual ITIC events. This

Storage Capacity

graph will show the user the event hit
position on the graph and the event
duration and magnitude.

Inputs and Outputs

Power Xpert 4000/6000/8000 is
available with an optional digital I/O
card, which includes:

m Eight digital inputs — self sourced
24 Vdc.

m Three relay outputs — 5 A max. con-
tinuous, 240 Vac max., 30 Vdc max.

m Two solid-state outputs — 80 mA
max. continuous, 30 Vdc max.

Each of the 8 inputs are interrupt
driven, allowing for 1 ms accuracy
of digital events time stamps (1 ms
accuracy requires local Power Xpert
NTP TimeServer). Inputs can also be

configured for demand synch, and
pulse counting. Inputs selected for
pulse counting can be scaled. Interval
by interval pulse recordings are main-
tained in profile memory and can be
displayed graphically. Outputs can be
used for KYZ, or alarm annunciation.

Ratings
= Application to 500 kV, no PTs to 600 V.

m CT ratios selectable from standard
120/600 Vac line.

m CT inputs accept 5 amp secondary.
n Power supply:

0 Standard 120/240 Vac or
110/250 Vdc

0 Low voltage 24 - 48 Vdc
(Contact Eaton for availability)

Table 56-2. Power Xpert 4000/6000/8000 Meters Estimated Memory and Storage Capacity with 512 MB Standard and 1 GB Optional CompactFlash

Model Event File Size | Occurrence Memory Months of Capacity with | Months of Capacity with
(KB) Per Month ©® Usage (MB) 512 MB CompactFlash @ | 1 GB CompactFlash ®
Typical | Server | Typical | Server | Typical | Server Typical | Server
PX-4000 | Sub-Cycle Disturbance 483 10 60 4.7 28.3 100 17 209 35
PX-6000 | ITIC Event 483 5 20 2.4 9.4 200 50 417 104
Sub-Cycle Disturbance 483 10 60 4.7 28.3 100 17 209 35
ITIC and Sub-Cycle Disturbance Combined | Total 15 80 11.8 66.0 40 7 83 15
PX-8000 | ITIC Event 483 5 20 2.4 9.4 200 50 417 104
Sub-Cycle Disturbance 483 10 60 4.7 28.3 100 17 209 35
Transients 2048 3 30 6.0 60.0 79 8 164 16
ITIC, Sub-Cycle and Transients Combined Total 18 110 13.1 95.2 36 5 75 10

@ The typical and server power quality event occurrences are estimates and may vary depending on the electrical environment.
® With 512 MB standard CompactFlash Card; memory is not allocated by event category; memory is used first come, first served.
® With 1 GB optional CompactFlash Card; memory is not allocated by event category; memory is used first come, first served.

CA08102001E
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Power Xpert 4000 Power Xpert 6000 Power Xpert 8000
= Harmonics. m Harmonics, including individual = Impulsive transient capture at 6 MHz.
harmonics.

= Disturbance capture.

m Low frequency transient detection
and capture.

|}
[ ]
= Standard power quality index. n
n
| |

Table 56-3. Power Xpert 4000/6000/8000 Meters — Features and Benefits

Flicker calculations.

ITIC performance curve.
Event calendar view.
Events timeline view.
Sequence of events waveform plot.
Enhanced power quality index.

= 100,000 samples per cycle.
m Premium power quality index.

Feature Power Xpert Benefit
4000 | 6000 | 8000
General
Embedded Web Server L] ] L] Use a standard Web browser to monitor and manage the meter
over the network, Internet.
TOU Metering Support | L] L Time of usage can be set up to support 4 different schedules.
Firmware Flash Upgrade Support L] ] ] Enables you to flash the meter with the latest firmware upgrades.
Self-Learning Capability L] ] ] The meter can automatically adjust to the environment and alarm
(characterizes “normal” per circuit) only when “real” events occur.
Power, Energy & Demand
Voltage, Current: per Phase Minimum, Maximum, Average, L] ] ] Review voltage and current trends, export, print and analyze
Trend Graph Analysis, Export, Print parameters right on the meter or external software.
Energy and Demand Plot Comparisons Month-to-Month, n® n® m @ | Plot two months or two weeks for vivid energy or demand
Week-to-Week comparison.
Power: Power Factor, Apparent, Real, Reactive, Frequency L] ] ] Review power usage and power factor and avoid potential
PF penalties.
Energy, Demand: Forward, Reverse, Net, Sum, TOU, L] ] L] Keep track of your energy usage, compare time of usage
Profile, Previous Month Comparison, Graph Analysis, and usage against previous month, identify peaks to conserve
Export, Print energy usage.
Power Quality Analysis
Statistical Analysis (min, max, average) L] L] u Review statistical trends, identify past and future problem areas.
Sag and Swell Monitoring, Management and Recording L] ] L] Capture electrical sags and swells and analyze the waveforms.
Symmetrical Components: Zero, Negative, Positive L] ] ] Analyze possibly unbalanced three-phase power systems.
Low Frequency Transient Detection and Capture L] ] ] Capture lower frequency transient waveforms for retrospective
analysis or e-mailing.
Sampling Rate, Maximum Samples/Cycle 1024 @ | 1024 @ | 100,000 | Extremely high sampling rate will effectively capture
impulsive transients.
“Number of Nines” Uptime Data (e.g. 6 nines=99.9999%) L] ] ] Review uptime availability per cent.
K-Factor @ ] ] Review the ratio of eddy current losses e.g. when driving
non-linear and linear loads.
Crest Factor n® [ L] Review the peak-to-average ratio of the waveform.
Security
| Secure 5 Level User Access Privileges ] | L] | u | Define appropriate security access level per user.
Communications and 1/0
Modbus TCP L] L] u Easy integration with standard protocol to power management
and other software.
Modbus RTU L] ] ] Integrate meters to existing Modbus networks, daisy chain several
(1-16) meters together.
HTML L] L] u Communicate to the meter over the Internet via standard Web
browser.
SNMP (Simple Network Management Protocol) L] L] L Communicate with the meter via Simple Network Protocol; hook to
existing NMS system.
SMTP (Simple Mail Transfer Protocol) L] L] L] Send e-mail messages via standard Simple Mail Transfer Protocol.
FTP (File Transfer Protocol) L] ] ] Access, copy, paste, cut waveform capture files on the meter with
an FTP Client.
NTP (Network Time Protocol) [] ] [ ] Network Time Protocol support enables the meter to synchronize
time over the network up to the 1 millisecond resolution.
COMTRADE, Open IEEE Standard File Format for [] ] [ ] Import waveform captures in standard IEEE (C37.111-1999)
Waveform Capture Export COMTRADE file format to third-party software.

@ These features are included with firmware
release v. 12.x.x or higher.
@ Delta-Sigma A/D oversampling rate.

Note: These specifications are subject to
change without notice and represent the
maximum capabilities of the product with
all options installed. This is not a complete

vary depending on selected options, firm-
ware version and product model. Please
refer to the technical data sheet and User
Manual for detailed specifications.

feature list. Features and functionality may

For more information visit: www.eaton.com
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Table 56-3. Power Xpert 4000/6000/8000 Meters — Features and Benefits (Continued)

Feature Power Xpert Benefit
4000 | 6000 | 8000
Communications and 1/0 (Continued)
Trend Measurements CSV File Export L] ] ] Easily export trend measurements to third-party applications,
e.g. Microsoft Excel in standard CSV file format.
I/O (8 Digital Inputs, 3 Relay Outputs, L L] L] The Power Xpert I/O Card is extremely flexible and can be used
2 Solid State KYZ Outputs) in a large variety of different applications. Digital inputs and
relay outputs can be programmed to interact during various con-
ditions defined by the user. Various third party devices, such as
alarm, pulse meters, trip units, sensors can be easily integrated
to the Power Xpert meter. Triggers and events can be tied to the
meters standard functions such as e.g. e-mail, logs and trends.
Time Synchronization
NTP Time Synchronization up to 1 Millisecond Accuracy L L] L] Network Time Protocol support enables the meter to synchronize
time over the network up to the 1 millisecond resolution
GPS Time Synchronization up to 1 Millisecond Accuracy n® n® m @ | The GPS option allows the meter to synchronize time over the
GPS satellite positioning system up to the 1 millisecond resolu-
tion
Logs
Trend Logging ] ] ] Log trend information for easy statistical analysis.
Load Profile ] ] ] Review the load profile graph to get a better understanding of
your electrical load versus time.
Event Logging ] ] ] Log events for retrospective event analysis.
Memory and Storage
512 MB Standard Memory ] ] ] Store large amounts of waveform captures and events for
historical analysis.
1 GB Optional Memory ] ] ] Store massive amounts of waveform captures and events for
historical analysis.
Harmonics
Harmonic levels 127 127 127 | Provides extremely fast, high resolution D/A conversion.
Total Harmonic Distortion (THD) u L] L] Review the total harmonic distortion level directly on the meter.
Delta-Sigma D/A Conversion Technology ] ] ] Provides extremely fast, high resolution D/A conversion.
Harmonics over-sampling (1024 samples per cycle) ] ] ] Over-sampling enables the usage of Anti-Aliasing technology,
increasing accuracy.
Anti-Alias Filtering ] ] ] Technology to remove out-of-band signal components resulting
in more accurate data.
Individual Harmonics n® [] L] Review individual harmonic levels directly on the meter.
Total Demand Distortion (TDD) n® ] Identify harmful harmonics in e.g. lightly loaded variable-speed
drive environments where THD may be high but not relative.
Interharmonics n® m @ [Interharmonics allow you to see what is going on between the
integer multiples of the fundamental. Zoom in on the harmonics
trend graph and review frequency content every 5 Hz instead of
every 60 Hz.
Highlights
Sub-Cycle Disturbance Capturing L L] L] Capture fast voltage changes/low frequency transient
(e.g. capacitor switching transient).
dV/dt Triggers for Sub-Cycle Oscillatory Transients ] ] ] Detect and record a large magnitude oscillation transient
resulting in equipment damage.
Absolute Threshold and dV/dt Triggering L L] L] Detect and record if a surge suppressor is necessary.
Power Quality Index — Standard n® [ ] ] Complex power quality data put into simple graphic format.
(at-a-glance “thermometer” view of power quality)
Power Quality Index — Enhanced n® Complex power quality data put into simple graphic format
(at-a-glance “thermometer” view of power quality) (includes ITIC events and flicker calculations).
Flicker Calculations ] L] Detect and quantify low frequency RMS voltage variations
causing incandescent lighting flicker.
Automatic Trigger Setting L] L] Trigger thresholds are automatically set according to ITIC
(CBEMA\) standard, no need to figure this out by yourself.
Automatic Event Severity Analysis L] L] Automatically analyze the severity of the event with the
ITIC (CBEMA) performance curve plot, see where the event
actually hit.

@ These features are included with firmware
release v. 12.x.x or higher.

@ When used with 3rd party device and
1/O option.

Note: These specifications are subject to
change without notice and represent the

refer to the technical data sheet and User
Manual for detailed specifications.

maximum capabilities of the product with
all options installed. This is not a complete
feature list. Features and functionality may
vary depending on selected options, firm-
ware version and product model. Please

CA08102001E
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Table 56-3. Power Xpert 4000/6000/8000 Meters — Features and Benefits (Continued)
Feature Power Xpert Benefit
4000 | 6000 | 8000

Highlights (Continued)

Event Severity Counters L] ] An ITIC (CBEMA) event counter keeps track of the number
of all sags, swells and transients.

ITIC (Information Technology Industry Council), Previ- ] L] ITIC (Information Technology Industry Council), previously
ously CBEMA Performance Curve CBEMA performance curve for easy power problem evaluation.
Custom ITIC (CBEMA) Plot with Individual Event Magni- ] L] Review custom ITIC (CBEMA) plots of individual events

tude and Duration showing you the actual magnitude, duration and hit are in
a simple graphical representation.

Event Calendar View n® m @ | The Events Timeline calendar view provides instant insight to the
frequency of power events and helps detect reoccurring prob-
lems.

Events Timeline View n® m @ | View and understand the sequence of events that have
occurred during a period of time.

Sequence of Events and Events Plot on Waveform n® m @ | Plot color-coded events on a captured waveform to gain
insight into the sequence of events cycle per cycle.

Power Quality Index — Premium m @ | Complex power quality data put into simple graphic format

(at-a-glance “thermometer” view of power quality) (includes ITIC events and flicker calculations).

High-Speed Transient Capture and Detection

6 MHz Capture of Impulsive Transients ] Capture impulsive transients by taking 6 samples every
millionth of a second.

Transient Capture Duration: ~20ms/6MHz ~120ms/1MHz L] Record and analyze transients during a longer timeframe.

Waveform Recorded at 100,000 Samples per Cycle ] High-speed ensures impulsive transients are correctly
captured (fast rise time).

Three-phase Voltage and Neutral-to-Ground Fast L] Capture impulsive transients on all 4 channels.

Transient Capture

@ These features are included with firmware Note: These specifications are subject to
release v. 12.x.x or higher. change without notice and represent the

maximum capabilities of the product with
all options installed. This is not a complete
feature list. Features and functionality may
vary depending on selected options, firm-
ware version and product model. Please
refer to the technical data sheet and User
Manual for detailed specifications.
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Power Xpert 4000/6000/8000
Graphic Display (Option) Features

A menu-driven graphical display
with information organized into a
user-friendly information architecture.

The Homepage (see below) offers:

= Graphical level indicator based on
a statistical analysis for 3-phase
Line-to-Line and Line-to-Neutral
Voltage and per phase currents
to quickly indicate out of normal
readings.

m Large easy-to-read average L-L
voltage average Phase currents
and System Frequency can be
highlighted and selected using
the navigation control dial to drill
down for additional detail.

= Menu selections for Meter, Power,
Quality, Events and Setup are shown
for ease of navigation into display for
more detail, or basic device setup.

Homepage

Highlighting a field such as the
Avg. Current value and pressing the
navigation control dial brings up a
detail screen like the one below.

Surnmary Measured Current

Current Summary

Highlighting an individual reading

on the detail summary level screen
and selecting it drills down to a level
including links to Min./Max., Historical
Trend Plots, Triggers, Harmonic
spectral data, and waveform viewing.

Selecting the trend plot for a given
parameter displays a historical graph
of the selected parameter over the last
16 hours. The zoom buttons change
the time scale to one of several data
views based on historical averages
with Min./Max. The Pan button allows
scrolling within the selected view.

Trend Plot

Waveforms can be displayed for
currents and voltages. The waveforms
can be viewed on demand for steady-
state conditions. Triggered waveforms
can also be displayed to view sag/
swell or transient data.

B Harmani :
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Harmonic Spectrum

The Power Xpert Meter classifies
disturbances and summarizes the
results graphically using the ITIC plot.

Ethernet Settings

Ethernet and other settings can be
input or verified via the Power Xpert
LCD Display.

Note: Some of the other settings are
specific only to the Web Browser GUI.

ITIC Plot (Power Xpert 6000/8000)

The number of ITIC Sags and Swells
are indicated for each of 9 severity
levels. A Pass/Fail summary is shown
to indicate how many events are
outside the ITIC pass zone.

CA08102001E
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Power Xpert Graphic Display
(Option) Screens

Meter Top Level Screen

V-LL avg, V-LN avg, IA, IB, IC, lavg, Freq.

Meter Detail Screens

Per phase detail L-L, L-N, Symmetrical
Comp, Aux. Channels, Min./Max. with
date/time of occurrence, Trend Plots,
Triggers, Phasors.

Power Top Level Screen

3-Phase Power Factor, kWHr, kWd, Real-
Time kW, kvar, kVA, Load Profile Link.

Power Detail Screens

Per phase detail, kVA, kvar, kW, Min./
Max. with date/time of occurrence,
Trend Plots, Triggers.

Quality Top Level Screen

10 min. & 24 hr. PQIndex, THDI, THDV,
K-factor, Crest Factor, Flicker Pst, %9’s
of Reliability.

Quality Detail Screens

Per phase detail L-L, L-N,V aux,
0dd, Even, Interharmonics, Present,
Min/Max, Trend Plots, Harmonic
spectrum plots, waveform plots.

Events Top Level Screen
Active/Acknowledged Event list, Trig-
ger List, System Log, ITIC Curve Link.

Event Detail Screens

Event List, Condition, Acknowledge
Button, Trigger Date/Time, Trigger
description.

Setup Top Level Screen

View setup, Edit setup, Login, Logout.

Setup Detail Screens

Quick Setup, Trigger setup,
Detail setting.

Power Xpert 4000/6000/8000
Web Browser Views

e =

Power Xpert 4000/6000/8000 Web Browser
Homepage (Note: 4000 does not include
flicker, ITIC)

Power Xpert 4000/6000/8000's embed-
ded Web server offers Eaton custom-
ers a new level of accessibility to the
critical information required to man-
age the electrical distribution system.
The embedded Web server includes
real-time circuit information in both
numeric and graphical formats to help
monitor circuit parameters such as
current loading, voltage and power
levels, power factor.

The Web server also provides the
energy and demand readings required
to help manage the cost of energy.
Readings include kWh, kvarh, delivered
and received and kVAh with time-of-use
and separate status input controlled
energy accumulation to account for
energy during special times such as
rate alert periods or stand-by generator
times of operation.

The Web server also includes critical
information regarding Power Quality
such as harmonic distortion, flicker
(Power Xpert 6000/8000), crest factor,
K-Factor and more.

3 | E:T-N
LW pod RSN

Steady-State Waveform

The Web server allows the user to
view waveforms of the voltage and
current to spot power quality prob-
lems such as notching.

oo [ [ see

Events Timeline (Power Xpert 6000/8000)

View and understand the sequence of
events that have occurred during a
period of time. Plot color-coded events
on captured waveforms to gain insight
into the sequence of events from one
single cycle to the next one. This pro-
vides the user an excellent vantage
point to review and compare multiple
events at an unprecedented resolution.

Harmonic Spectral Plot

The harmonic spectral plot displays
both harmonics and interharmonics
up to the 85th order. A detailed table
also includes individual magnitudes
and angles of current and voltage har-
monics, as well as a harmonic power
calculation at each frequency. Even,
odd and total THD are displayed for
diagnostic purposes. In addition, the
Power Xpert 6000/8000 provides inter-
harmonics, which allow users to see
what is going on between the integer
multiples of the fundamental.

For more information visit: www.eaton.com
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Historical Trend Plot
Graphical Trending of Data

The Power Xpert 4000/6000/8000
embedded Web server supports
graphical trend charts of key circuit
measurements such as current, voltage,
power and energy. The trend chart
supports a zoom feature that allows

the user to view data over a short period
of 16 hours or a longer period of 48
months. The trend chart has a horizontal
slider bar control to manage scrolling
forward and backward through the data.
Trend charts of basic readings include
minimum, maximum and average
readings. Trend charts of energy

data also display demand values.

Demand Comparison

Demand comparison compares power
consumption day-to-day, month-to-
month or week-to-week. Power Xpert
meters can set to measure demand at
1 to 60 minute intervals. Both sliding
and fixed interval windows are
supported for maximum flexibility.

Energy Comparison

Energy usage patterns can be effort-
lessly analyzed with the month-to-
month, week-to-week comparison
chart. Raw data can be easily exported
with the “Save Table” option to other
applications such as Excel for further
analysis or graphing (firmware
version 12.x.x and higher only).

Note: All data logging for trend plotting is
automatically preconfigured in all of the
Power Xpert 4000/6000/8000 Meters. In
addition, the 6000 and 8000 Series Meters
have sag, swell and transient triggers built-
in according to the ITIC (CBEMA) standard.

Disturbance Recording

Sag/Swell Recording

60 cycles of waveform are recorded
at 256 samples per cycle including

30 cycles of pre- and post-trigger data.
The Power Xpert 4000/6000/8000
embedded Web server supports
viewing of triggered waveforms one
channel at a time including the ability
to zoom and to scroll horizontally
using a slider bar. Waveforms are
stored in Power Xpert 4000/6000/8000
meter module’s non-volatile flash
memory using an industry standard
Comtrade format. Waveforms can be
automatically sent out by e-mail fol-
lowing an event, or can be retrieved
from an FTP directory structure in the
meter module’s memory.

Voltage % of Nominal

remnmanon ey maay Cores

ITIC Analysis Plot (Power Xpert 6000/8000)

The ITIC Web page includes counters to
track the occurrence of disturbances and
a pass/fail summary. In addition, select-
ing any disturbance counter links to a
detailed event view of the disturbances
in that ITIC category. Disturbance wave-
forms can be viewed from the browser.

Web Server Device Configuration

Special software is not required to
configure a Power Xpert 4000/6000/
8000 Meter. The embedded Web
server includes comprehensive
device set-up capability.

e r———— =

Events Calendar (Power Xpert 6000/8000)

The Events Timeline calendar view
provides instant insight to the fre-
quency of power events and helps
detect reoccurring problems. Color-
coded events can be filtered to detect
specific issues.

Discrete Contact Inputs

The optional PXIO-B expansion card
offers 8 digital inputs that are useful
for a variety of applications such as:

m Status indication with time stamp-
ing of transitions (1 ms precision).

m Pulse Counting of KYZ or other util-
ity pulses such as air, water or gas.

CA08102001E
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ITIC (Formerly CBEMA) Analysis
(Power Xpert 6000/8000)

The ITIC (Information Technology
Industry Council) Web page includes
counters to track the occurrence of
disturbances and a pass/fail summary.
In addition, selecting any disturbance
counter links to a detailed event

view of the disturbances in that ITIC
category. Disturbance waveforms

can be viewed from the browser.

Voltage % of Nominal

e

ITIC Analysis Plot (Power Xpert 6000/8000)

-
10 - [ Magnitude
g i Hzav
- 514 % of Hominal

= Duration
g ’ 175,000 s
ﬁ o
m 4
o= r T "

ITIC Individual Event Plot with Duration and
Magnitude (Power Xpert 6000/8000)

PQ Index

Power Quality Index

Alert

Caution

Quality
0.66 %

STDD-Current:

HTHD Voltage: (1.39 %
K Factor: 1.08

C Factor: 1.50
Flicker: 0.4

Figure 56-1. PQ Index

A statistical analysis comparing the
last 10 minute and 24 hour periods’
Power Quality to the historical norm
for the circuit.

The PQ Index score results in a
Power Quality rating of Normal,
Caution and Alert for the period.

Health Monitor

Flicker (EN61000-4-15; Power Xpert
6000/8000)
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Figure 56-2. Flicker

Flicker values for Perceptibility,
PST and PLT are calculated based
on EN61000-4-15 guidelines.

Freq VLL VLN 1A 1B
60.01 Hz 490.6 V 283.2V

768 A

66 1 0.0
Lead
33
1.0
Lag
0 0 0.0
IC IN 1G PF
775 A 42 A 11 A 0.95 Lag

Figure 56-3. Health Monitor

Eaton is proud to offer a new and
unique feature for existing Power
Xpert 4000 Meter users with firmware
version 12.x.x release — the ability to
seamlessly upgrade to a more power-
ful feature set that has earlier been
available only on the Power Xpert
6000 meters. Upgrades can be pur-
chased directly from the homepage
by clicking on the “Upgrade to series
6000” button.

Easily Upgrade Your Power Xpert
4000 Meter to a 6000

Eaton understands that our customers’
needs change over time. That's why
we've developed meters that can grow
with you. Once a Power Xpert 4000
Meter is purchased, you have the

ability to upgrade to a Power Xpert
6000, with no intervention from Eaton,
when needed. All the features of the
Power Xpert 4000 Meter that you have
been using and depend on remain,
however, once updated, all the addi-
tional features of the Power Xpert 6000
Meter are available. The self-upgrade
is available on Eaton’s Web site. You'll
need a credit card, your Power Xpert
4000 Meter serial number and data
code (you will be presented with this
information if you are using the
upgrade link directly from your Power
Xpert Meter) and your e-mail address.
Once you have completed the purchase,
we will send you your new license key
information via e-mail that will allow
you to complete the upgrade.

For more information visit: www.eaton.com
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= High-speed triggering of wave-
forms based on events such as
breaker trips or static transfers.

= Demand interval timing taken
from a master utility meter end
of interval pulse.

Status inputs are self sourced provid-
ing a nominal 24 Vdc (20 — 30 Vdc)
across the circuit.

Names can be configured for each
input for ease of use.

Relay Outputs

The optional PXIO-B card includes

three 5 A form C relay outputs rated
for 240 Vac or 30 Vdc. These outputs
can be used for applications such as:

m Alarm annunciation.
m KYZ pulse output.

Alarm outputs can be driven from
triggers based on metering values.
Output modes include:

» Normal — relay energized during
alarm condition.

m Latched — relay energized by
event trigger, de-energized
by acknowledgement.

m Timed — relay energized by
event trigger, maintained for a
programmed interval.

Communications Expansion Card
(CEC)

The optional CEC Card offers

two Ethernet connection options,
10/100Base-T and a fiber-optic port
that can be used for the following
applications:

m Monitoring, managing and configur-
ing the meter remotely using a stan-

dard Web Browser interface like
Microsoft Internet Explorer.

= Alarm notifications via e-mail,
SMTP.

= Enabling access to the meter’s FTP
server (energy, trend and waveform
logs).

= Providing Modbus TCP/IP or RTU
communications to BMS systems.

= Providing SNMP communications to
NMS systems.

= Synchronizing with an NTP server
for 1ms timestamping resolution.

= Asset management via SNMP to
Network Management Systems.

m Updating firmware on the meter.

@ (D)

|
o ARNING
@
@
®
®
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® ® ®

Figure 56-4. Power Xpert 4000/6000/8000 Meter Module Layout
1/0 Card

@ Digital Inputs 1-8 (option).

@ Solid-State Outputs 1-2 (option).

® Relay Outputs 1-3 (option).

CT and Voltage Connections

@ CT Input Connections.

® Standard 3-Phase Voltage Phase Inputs.

® Aux Channel Voltage Inputs (option).

Communication Expansion Card (LAN/WAN Ethernet Networking)
@ 100FX ST-type Ethernet (multi-mode) (option).

10/100Base-T Ethernet (option).

® RS-485 (2-wire w/shield) — 24 V accessory power (Com 2).
Standard Features

Local RJ-45 Config Port (non-networkable Ethernet)

RS-485 (2-wire w/shield) Modbus RTU (Com 1).

Meter Mounting Brackets.

Sealable Mode Switch cover.

Control Power (100 — 240 Vac & 110 - 250 Vdc) (+/- 20%).
Display RS-485 Network Port (up to 15 meters) — 24 V accessory power (Com 0).
RS-232 (Tx Rx) Modbus RTU (Com 3).

Meter Base Address.

9RPeR®®OH6
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Figure 56-5. 3-Phase 3-Wire Delta (Up to 600 Volts)

Note: Based upon the voltage rating, you may need a control power transformer for the control power.
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Figure 56-6. 3-Phase 3-Wire Delta (Above 600 Volts)

Note: Based upon the voltage rating, you may need a control power transformer for the control power.

For more information visit: www.eaton.com CA08102001E
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Figure 56-7. Power Xpert 4000/6000/8000 Multimeter Graphic Display (PXD-MMG) —
Sold Separately, Supports up to 16 Power Xpert 4000/6000/8000 Meter Modules
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Figure 56-8. Power Xpert 4000/6000/8000 Meter Module
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Power Xpert Meters Configuration and Wiring Examples
Up to 16 Meters can be Daisy-Chained to a Single Modbus RTU (RS-485) Power Xpert Web Modbus TCP
Power Xpert LCD Display Software Browser Master

5 333008 -

it i s i s i i M i s L i L i
Display Link (RS-485)
Connections:
= Ethernet

= Display Link (RS-485)
= == == = = Modbus RTU (RS-485)

Master

Modbus/RTU (RS-485)

I__..__..__..__..__..__..__

“ 308889

Display Link (RS-485)

Figure 56-9. Display Link

Figure 56-12. Web Enabled — Advanced System Functionality

Modbus RTU (RS-485)
Master

“‘{”/
Modbus RTU (RS-485)

Prrreee

|
1
L

,__.,,L.......l__-._L_.. .__1___L.-,_
Display Link (RS-485)

Connections:

= Ethernet
= Display Link (RS-485)
= == == = = |odbus RTU (RS-485)

Flow Meter
(Pulse Count)

Rack Monitoring
— Open Door/
Tamper Switch

Trip and Sequence
Alarm of Events

» 8 Programmable Digital Inputs

* 2 Solid-State Programmable Outputs

» 3 Relay Programmable Outputs

Figure 56-10. Modbus RTU (RS-485) — Non-Web Enabled

Figure 56-13. Accessories — I/0 Card (Option)

Modbus RTU (RS-485) et Mogbus TCP
Master rowser aster

Modbus RTU (RS-485)

|
1
I____.._....._._..____...__....

00@000

I____I___l__..L__L__L__L__
Display Link (RS-485)
Connections:
= Ethernet

= Display Link (RS-485)
== == == = - odbus RTU (RS-485)

Water Leak &
Vibration Sensors

*

Rack Monitoring
— Open Door/
Tamper Switch

N

Smoke Alarm

Alarm

« 8 Programmable Digital Inputs
+ 2 Solid-State Programmable Outputs
« 3 Relay Programmable Outputs

Figure 56-11. Web Enabled — Browser and Modbus TCP

Figure 56-14. IT Configuration Examples — Accessories — I/0 Card
(Option)

For more information visit: www.eaton.com
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Ordering Information

To order a Power Xpert 4000/6000/8000
Meter, the catalog number should be
determined using the chart shown in
Table 56-4. The chart illustrates how to
include the desired factory options as
part of a catalog number. Option cards
that are selected at time of order
entry will be installed at the factory.
Option cards are also field installable
for field upgrades.

If a display is required, it should be
ordered separately. The Multi-Meter
Graphic Display is capable of display-
ing data from an RS-485 daisychain
of up to 16 Power Xpert 4000/6000/

8000 meter modules over a distance
of up to 1000 ft. Power Xpert meter
modules include panel mounting
brackets. The Multi-Meter Graphic Dis-
play is designed to mount separately.
If back-to-back meter to display panel
mounting is desired, a mounting
bracket kit is available (PX-PMBA).

Example 1: PX8251A5BB
(PX 8000 Meter, w/ VAUX, Std. Pwr,
512MB CF, Com. Exp. & I/O Cards)

Example 2: PX6251A6BA
(PX 6000 Meter, w/ VAUX, Std. Pwr,
1GB CF, Com. Exp. Card)

Table 56-4. Power Xpert 4000/6000/8000 Meter Catalog Numbering System

Model Series

4 = 4000 (Standard
Power Quality)

6 = 6000 (Enhanced
Power Quality)

8 = 8000 (Premium PQ
w/ Transient Capture)

Voltage Input Configuration

0 = Standard (V1, Vo, V3, Vg)
2 = Standard Plus Auxiliary
(Vg, V7, Vg)

Power Supply Configuration

1 = Standard 100 - 240 Vac or
110 - 250 Vdc Power Supply
4 = 24 - 48 Vdc Option
(Future Option)

PX8051A5BB
T

Card Slot 3 Configuration

A = No Card Option

B = I/O Option Card
(8 Digital Inputs, 2 Solid-State
Outputs, 3 Relay Outputs)

Card Slot 2 Configuration

A = No Card Option

B = Communication Expansion Card
for LAN/WAN Ethernet
networking w/10/100Base-T,
100F, RS-485, RS-232 Ports

Card Slot 1 Configuration

5 = Standard Communications Main Board

6 = Standard Communications Main Board

w/512 MB PowerArmor™ Industrial
CompactFlash Card

w/1GB CompactFlash

Example 1: PX8251A5BB (PX 8000 Meter, w/ VAUX, Std. Pwr, 512MB CF, Com. Exp. & I/O Cards)
Example 2: PX6251A6BA (PX 6000 Meter, w/ VAUX, Std. Pwr, 1GB CF, Com. Exp.Card)

Table 56-5. Power Xpert 4000/6000/8000 Meter Accessories

Description Catalog
Number
Digital I/O Card: 8 Digital Input, 2 Solid-State Output, 3 Relay Output PXIO-B
Communication Expansion Card for LAN/WAN Ethernet networking: PXCE-B
100FX Fiber-optic, 10/100T, RS-485, RS-232
Graphic Display Module PXD-MMG

Panel Mounting Bracket Assembly for Back-to-Back Meter to Graphic Display Mounting | PX-PMBA
Panel Mounting Bracket Assembly for Retrofitting a Graphic Display to an

1Q Analyzer Cutout PX-PMBB
Panel Mounting Bracket Assembly for Reduced Graphic Display Rear Clearance PX-PMBC
1 GB PowerArmor Industrial CompactFlash Card PX-1GBCF
Power Xpert 4000 to 6000 Meter License Upgrade Key PXM-4KUPG

Note: Communication cable (standard Modbus RTU) is not included in the package for meter

module connection.

Technical Application Data

Environmental Conditions
m Operating temperature:
0 Meter: -20 to +60°C
0 Display: -20 to 60°C Operating
0 Storage temperature: -40 to 85°C
0 Operating humidity: 5% to 95%
condensing
0 Device weight: 7.1 Ibs —
meter 2.1 Ibs — display
0 Meter and back of display are
pollution degree 2
0 Elevation to 6,562 ft. (2,000 m)

Current Inputs (Each Channel)

m Conversion: 1024 samples per cycle
delta-sigma converter digitally fil-
tered down to 256 samples per cycle.

m CT Input: 1024 rms samples
per cycle delta-sigma converter
digitally filtered down to 256
samples per cycle for anti-aliasing.

m Burden: less than 10 milliohms.

s Overload withstand: 500 A for
1 second, non-repeating.

= Range: 0.005 - 20 amperes continuous.

m Accuracy: 0.05% or reading plus
0.01% of full scale (from 50 milliamps
to 20 amperes).

Voltage Inputs (Each Channel)

m Conversion: 1024 rms samples
per cycle delta-sigma converter
digitally filtered down to 256
samples per cycle for anti-aliasing.

m PTinput: 120 V - 500,000 V primary.

= Input range: 600 V L-L, 347 L-N
direct connect.

= Nominal full scale: 1000 V rms.

= Input impedance: 2 mega ohms.

Frequency Range
m 47 - 63 hertz.

Harmonic Response (Voltage, Current)
= 127th harmonic.

Accuracy
= ANSI C12.20 0.2 Class.
m |[EC 687 0.2 Class.

Discrete Inputs
= Self sourced: 24 Vdc.

Relay Output Contacts

= 5A maximum, 240 Vac maximum,
30 Vdc maximum.

= Lifetime: 1,000,000 no load operations.
= 100,000 under rated voltage and load.

Solid-State Outputs
m Maximum load: 100 milliamps.
= Max. voltage: 30 V (externally sourced).

Control Power Input

= Input range ac: 100 — 240 Vac (+/- 20%).
Frequency range: 47 — 63 hertz.
Input range dc: 110 — 250 Vdc +/- 20%.
Burden 50 VA.

Ride-through: 1 - bs.

CA08102001E
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Power Xpert 2000 Series

o)
Power Xpert Gatewsy

Power Xpert 2000 Series

General Description

The Power Xpert 2000 Series Meter
power quality instrument monitors the
most critical aspects of an electrical
distribution system. This premier
power quality metering instrument
uses the latest in advanced technology
to make it simple to use, powerful,
scalable and highly flexible. The Power
Xpert 2000 offers the same level of
intuitive user interface design as the
Power Xpert 4000/6000/8000 Meter,
presenting critical electrical distribu-
tion system information in a simple

to navigate and easy-to-understand
information architecture.

The embedded Web server displays
comprehensive power quality data
using standard Internet browsers and
allows for device configuration from
the browser. The embedded Web
server presents real time, historical,
and event information in a browser-
style graphical format to help the user
interpret information such as current
loading, voltage and power levels,
power factor, energy usage, I/O status,
power quality measurements, as well
as harmonic plots. The embedded
Web server also offers a waveform
view to visualize steady-state harmonic
content which is critical for power
quality analysis.

The Web server provides the energy
and demand readings required to help
manage the cost of energy.

Applications

Identify Power Quality Problems to Help:
= Protect motors from damage.

= Preserve the integrity of processes
and batches.

= Prevent blown capacitor bank fuses.

= Protect transformers and conductors
from overheating.

Monitor Circuit Loading to Help:

= Avoid overloads and nuisance
overload trips.

» Maximize equipment utilization.
= Manage emergency overloads.

Manage Energy Utilization to Help:

m Reduce peak demand charges
and power factor penalties.

= |dentify excessive energy
consumption.

Metered/Monitored Parameters
Note: See Table 56-8.

Volts: L-L, L-N, Avg. L-L, Avg. L-N.
Phase and neutral currents.
Power: real, reactive and apparent.
Frequency.

Power factor: apparent.

Energy: real, forward, reverse, sum.
Demand: peak with date and time.
% THD.

Minimum and maximum values.
Harmonics.

Individual Harmonics.

Demand comparisons.

Phasors.

Accuracy
Note: Under typical operating conditions.
m Currents: 0.1% reading.
= Voltage: 0.1% reading.
m Energy, and demand power:
0.2% in accordance with ANSI C12.20.
m Frequency: +/- 0.03 Hertz.
s Power factor: 0.2% reading.

Communications
Multiple communications ports including:

Standard

m RS-485 Modbus RTU Slave port.
m 10/100Base-T Ethernet network port.

Communication Protocols Supported

Modbus RTU

Modbus TCP

Ethernet TCP/IP

HTTP, HTTPS

NTP (Network Time Protocol)

SMTP (Simple Mail Transfer

Protocol)

m SNMP (Simple Network
Management Protocol) v1, v3

= DNP 3.0

Physical Characteristics

Format

m Power Xpert 2000 meter with
integral display.

= Power Xpert 2000 transducer only
(no display) meter module.

s NEMA rating: NEMA 12, IP42 front
of panel rating.

Meter with Integral Display
Dimensions
m Height: 4.85 inches (123.2 mm).
= Width: 4.85 inches (123.2 mm).
n Depth:
0 3.96 inches (100.5 mm) behind
panel surface

0 1.01 (25.6 mm) projection in
front of panel surface

Listings/Certifications
m UL/cUL Electrical and Electronic
Measuring and Test Equipment 22CZ.

= Accuracy: IEC/EN60687 0.2 class,
ANSI C12.20 0.2 Class.

= ANSI C62.41 Burst.
n CE Mark.

For more information visit: www.eaton.com
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Power Xpert 2000 Embedded
Web Server

The Power Xpert 2000 Meter's embed-
ded Web server offers Eaton customers
a new level of accessibility to the critical
information required to manage their
electrical distribution system. The Web
server includes real-time information
in both numeric and graphical visual
formats to help monitor parameters
such as current loading, voltage and
power levels, power factor, THD, and
more. The Web server also provides
energy and demand readings with
graphic usage plots to help analyze
energy usage patterns. Energy read-
ings include kWh, kvarh, delivered and
received and kVAh with time.

The Power Xpert 2000 embedded Web
server supports graphical trend charts
of key measurements such as current,
voltage, power and energy. The trend
chart supports a zoom feature that
allows the user to view data over pre-
defined ranges from as little as 16 hours
to as much as 4 years. The trend chart
includes zoom in/out buttons and a
horizontal slider bar control to manage
scrolling forward and backward through
the data. Trend charts of basic read-
ings include minimum, maximum

and average readings. Trend charts

of interval by interval energy data also
display peak demand.

Waveform Display

60 cycles of waveform are sampled
at 400 samples per cycle. The Power
Xpert 2000 embedded Web server
offers a waveform view to visualize
steady-state harmonic content.

Historical Trend Logging

The Power Xpert 2000 Meter records
historical data for graphical viewing
from the embedded Web server.
Graphical views of historical data sup-
port pan and zoom. Over 100 standard
metering parameters are logged as
part of the standard meter functional-
ity including min./max. and average
for each parameter. The averages are
calculated over the interval period.

Energy Profile Data

The Power Xpert 2000 Meter records
Real and Reactive energy forward,
reverse, net and absolute sum, as
well as Apparent energy (kVAH).
These readings are stored on a fixed
5 minute interval. Up to 4 status inputs
can be configured as energy accumu-
lators for counting KYZ pulse inputs.

Demand Comparisons

Demand usage patterns can be
analyzed with the month-to-month,
week-to-week comparison chart

built into the meter. Raw data can be
exported as a .csv file with the “Save
Table” option to other applications for
further analysis and graphing.

Event Triggers

The Power Xpert 2000 Meter has two
levels of configurable event triggers:

m On-board meter limits (PXM 2260
and PXM 2270 only).

» On-board gateway card limits.

The on-board meter limits can be set
for any measured parameter, for up to
16 limits. If either of the 16 limits are
exceeded, an alarm condition will be
present and illuminate one of the LEDs
on the meter faceplate. The on-board
meter out of limits can also be used to

energize a relay output, if so equipped.

The on board gateway limits can
trigger an alarm off of any measured
parameter on any of the PXM 2000
model series. These triggers permit
pickup, reset and pickup delay to be
configured by the user.

Event Logging

The Power Xpert 2000 embedded
Web server allows the user to view

a list of triggered events. In addition,
a separate system log records system
operations such as resets.

Email

The Power Xpert 2000 contains the
ability to send emails based on

an event that has been triggered

or cleared along with the option to
send an event or data log file. The
Power Xpert 2000 also has the ability
to send a configurable periodic email
with meter information.

Inputs and OQutputs

Power Xpert 2000 is available with
a standard KYZ output and optional
digital 1/O cards which includes:

2 Relay Outputs/2 Status Inputs.
4 KYZ Pulses/4 Status Inputs.

4 Analog Outputs 0 — 1 mA.
4 Analog Outputs 4 — 20 mA.

Inputs can also be configured for
demand synch and pulse counting.
Inputs selected for pulse counting
can be scaled. Accumlated pulse
recordings are maintained in profile
memory. Outputs can be used for
alarm annunciation.

Ratings

= Application to any PT ratio, no PTs
required to 600 Vac.

= CT ratios to any CT ratio.

m CT inputs available as 5 or 1 amp
secondary.

m Separate Source Control Power
Input:
0 90 - 265 Vac or 100 — 370 Vdc

0 Low voltage 18 - 60 Vdc

Displayed Information

m Monitored information is available
locally through the display, the
Web browser or system power
management software.

m True rms values through
40th harmonic.

m ANSI C12.20 Class .2% revenue
metering specification.

CA08102001E
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Power Xpert 2000 Web
Browser Views

Power Xpert 2000 Web Browser

Power Xpert 2000’s embedded Web
server offers Eaton customers a new
level of accessibility to the critical
information required to manage the
electrical distribution system. The
embedded Web server includes real
time circuit information in both numeric
and graphical formats to help monitor
parameters such as current loading,
voltage and power levels and power
factor. The Web server also provides
the energy and demand readings
required to help manage the cost of
energy. Readings include kWh, kvarh,
delivered and received and kVAh. The
Web server also includes critical infor-
mation regarding Power Quality such
as harmonic distortion.
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Real-Time Visualization of Harmonic Content

The Web server offers a waveform
view to visualize steady-state harmonic
content of the voltage and current to
spot power quality problems.

Harmonic Spectral Plot

The harmonic spectral plot displays
harmonics up to the 40th order. A
detailed table also includes individual
magnitudes and angles of current and
voltage harmonics, at each frequency.
Individual and total THD are displayed
for diagnostic purposes.
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Historical Trend Plot

Graphical Trending of Data

The Power Xpert 2000 embedded Web
server supports graphical trend charts
of key circuit measurements such as
current, voltage, power and energy.
The trend chart supports a zoom
feature that allows the user to view
data over a short period of 16 hours
or a longer period of 48 months. The
trend chart has a horizontal slider bar
control to manage scrolling forward
and backward through the data. Trend
charts of basic readings include mini-
mum, maximum and average read-
ings. Trend charts of energy data also
display demand values.

Energy Demand Profile

Energy Managers can view load
profile data compared against the peak
demand. The plot allows comparison
of present and past months’ usage.

Web Server Device Configuration

Special software is not required to
configure a Power Xpert 2000 Meter.
The embedded Web server includes a
comprehensive device configuration
engine.

Discrete Contact Inputs

The optional I/0 expansion cards
offers 2 or 4 digital inputs that are use-
ful for a variety of applications such as:

m Pulse Counting of KYZ or other utility
pulses such as air, water or gas.

m Demand interval timing taken
from a master utility meter end
of interval pulse.

Names can be configured for each
input for ease of use.

For more information visit: www.eaton.com
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Relay Outputs

The optional I/O card includes two 5 A
form C relay outputs rated for 240 Vac
or 30 Vdc or 4 Form A solid-state
outputs. These outputs can be used
for applications such as:

= Alarm annunciation.
m KYZ pulse output.

Alarm outputs can be driven from
triggers based on metering values.

Analog Outputs

The optional IO card includes either
four 4 — 20 mA outputs or 0 — 1 mA

outputs. These outputs can be used
for applications such as:

= Input to BMS or PLC systems
for tracking a measured meter
parameter.

Standard Communications Card

The standard communications card
provides one Ethernet connection
and 10/100Base-T port (copper only)
that can be used for the following
applications:

= Monitoring, managing and configur-
ing the meter remotely using a
standard Web Browser interface.

m Alarm notifications via email, SMTP.

s Providing Modbus TCP/IP or RTU
communications to BMS systems.

= Providing SNMP communications
to NMS systems.

= Synchronizing with an NTP server.
m Asset management.
m Updating firmware on the meter.

Figure 56-15. PMX 2000 Rear View
@ Power Supply Inputs

@ System Voltage Inputs

® NEMA 12 Gasket

@ RS-485

® KYZ Out

® Meter Gateway Card

@ 1/0 Slot

Easily Upgrade Your Power Xpert
2000 Meter (Future, Contact Factory
for Availability)

Eaton understands that our customers’
needs change over time. That's why
we’'ve developed meters that can grow
with you. Once a Power Xpert 2000
Meter is purchased, you have the
ability to upgrade to a higher feature
set Power Xpert 2000, with no addi-
tional assistance required from Eaton,
when needed. When the Power Xpert
2000 Meter is updated, all the features
previously used will remain intact.

The self-upgrade is available on
Eaton’s Web site. You'll need a credit
card, your Power Xpert 2000 Meter
serial number (you will be presented
with this information if you are using
the upgrade link directly from your
Power Xpert Meter) and your e-mail
address. Once you have completed the
purchase, we will send you your new
license key information via e-mail that
will allow you to complete the upgrade.
See Table 56-8 for the list of features
available with each model.

CA08102001E
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Figure 56-16. Service: WYE or Delta, 4-Wire with No PTs, 3 CTs
Note: Based upon the voltage rating, you may need a control power transformer for the control power.
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Figure 56-17. Service: Delta, 3-Wire with No PTs, 2 CTs
Note: Based upon the voltage rating, you may need a control power transformer for the control power.
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Power Xpert Meters Configuration and Wiring Examples

Modbus TCP
Software Browser Master

Modbus RTU (RS-485) ~ Power Xpert Web
Master

| ES SEEE—— SEreay e TEeme Gfes e Sy

Modbus RTU | I I I |

(RS-485) I I I | 1 |
[ [ 1 1

Connections:

= Ethernet
== == == == = Modbus RTU (RS-485)

Q -_ﬁ\
Water Leak & *s,
Vibration Sensors

Rack Monitoring
— Open Door/
Tamper Switch

Smoke Alarm
Alarm

* 2 Relay Programmable Outputs/2 Programmable Inputs
* 4 KYZ Pulses/4 Programmable Inputs
» 4 Programmable Analog Outputs

Figure 56-18. Web Enabled — Advanced System Functionality

Flow Meter
(Pulse Count)

Rack Monitoring
— Open Door/
Tamper Switch

Alarm Trip and Sequence
of Events

2 Relay Programmable Outputs/2 Programmable Inputs
* 4 KYZ Pulses/4 Programmable Inputs
« 4 Programmable Analog Outputs

Figure 56-19. Accessories — /0 Cards (Option)

Figure 56-20. IT Configuration Examples — Accessories —
1/0 Cards (Option)

CA08102001E
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PXM 2000 Meter Dimensions
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Figure 56-21. PXM 2000 Display

Front View

Figure 56-22. PXM 2000 Meter/Display

Side View

Figure 56-23. PXM 2000 Transducer Only
Side View
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Figure 56-24. PXM 2000 Rear View Figure 56-25. ANSI Mounting Panel Cutout Figure 56-26. DIN Mounting Cutout
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Ordering Information
To order a Power Xpert 2000 Meter, the Power Xpert meter modules include
catalog number should be determined panel mounting brackets.

using the chart shown in Table 56-6.
The chart illustrates how to include
the desired factory options as part of a
catalog number. Option cards that are

Example 1: PXM2270MA65145
(PXM 2270 Meter/Display 60 Hz, 5 Amp,
90 - 265 Vac/dc W/4AO0).

selected at time of order entry will be Example 2: PXM2250MA65105
installed at the factory. Option cards (PXM 2250 Meter/Display 60 Hz, 5 Amp,
are also field installable for future 90 — 265 Vac/dc).

upgrades.

Table 56-6. Power Xpert 2000 Meter Catalog Numbering System

PXM 2250 M A 65105
=T

—
Model Series ®
2250 = Energy Meter 1/0 Slot 2
2260 = Power Quality Meter Frequency 5 = Gateway Card
2270 = Power Quality Plus Meter 5 = 50 Hz System
6 = 60 Hz System Power Supply 1/0 Slot 1
1=90- 265 Vac/dc PN
Meter Type 4-24-60Vde 1=2 CF)tr;?ay Outputs/2 Status Inputs
M = Meter (with integral 2 = 4 KYZ Pulses/4 Status Inputs
display) Current Input 3 =4 Analog Outputs: 0 — 1 mA
T = Trans_ducer Only 1= 1 Amp Secondary 4 = 4 Analog Outputs: 4 — 20 mA
(no display) 5 =5 Amp Secondary

Example 1: PXM2270MA65145 (PXM 2270 Meter/Display 60 Hz, 5 A, 90 — 265 Vac/dc W/4A0)
Example 2: PXM2250MA65105 (PXM 2250 Meter/Display 60 Hz, 5 A, 90 — 265 Vac/dc)

@ Refer to Table 56-8 for model-specific features.

Table 56-7. Power Xpert 2000 Meter Accessories

| Description Catalog Number
Panel Mounting Bracket Assembly for Retrofitting a PXM 2000 to an Consult Factory
1Q Analyzer/IQ DP4000/IQ Data Cutout
PXM 2000 Gateway Card Kit to Upgrade an 1Q 250/260 to a PXM 2000 PXM2000-GCK

CA08102001E For more information visit: www.eaton.com
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Technical Data

PXM 2250/2260/2270 Electronic
Power Meter Technical Information

Current Inputs

Class 10: 5 amp nominal, 10 amp
maximum.

Class 2: 1 amp nominal, 2 amp
maximum.

Fault current withstand:

0 100 amps for 10 seconds

0 300 amps for 3 seconds

0 500 amps for 1 second
Continuous current withstand:

20 amps for screw terminated or
pass-through connections.

Programmable current: full scale
to any CT ratio.

Burden: 0.005 VA per phase
maximum at 11 amps.

Pickup Current: 0.1% of Nominal

0 Class 10: 5 mA

0 Class 2: 1T mA

Connections:

0 Pass-through Wire Gauge
Dimension: 0.177 Inches (4.5 mm)

0 Quick Connect: 0.25-Inch
(6.35 mm) Male Tab

Voltage Inputs

Range:

0 Line-to-Neutral 20 - 576 Vac

0 Line-to-Line 0 - 721 Vac

Programmable voltage range: full

scale to any PT ratio.

Supported Systems:

0 3 element Wye, 2.5 element Wye

0 2 element Delta, 4-wire Delta
systems

Input impedance: 1 meg ohm/phase.

Burden: 0.36 VA/phase maximum
at 600 V; 0.014 VA at 120 volts.
Connection: 7-pin 0.400-inch

pluggable terminal block,
AWG #12 - 26 (0.129 - 3.31 mm?2).

Isolation

m All inputs and outputs are galvani-
cally isolated to 2500 volts.

Environmental Ratings

= Operating temperature: -20°C to
+70°C.

m Storage temperature: -20°C to
+70°C.

m Operating humidity: to 95% RH
non-condensing.

= Faceplate rating:
0 NEMA 12

0 Mounting gasket included

Sensing Method
= Voltage, current: true rms.

m Power: sampling at over 400
samples per cycle on all channels.

» Harmonics Resolution: 40th order.

Update Rate

» Watts, Var and VA: 100 msec at
60 Hz.

m All other parameters: 1 second
at 60 Hz.

Power Supply

m AC/DC voltage option: 90 — 265 Vac
at 50/60 Hz or 100 — 370 Vdc,
universal AC/DC supply.

m DC voltage option: 18 - 60 Vdc.
m Burden: 10 VA Maximum.

Serial Communications Format
m Connection type: RS-485
(through back plate).

= Com port baud rate: 9600 —
57,600 bauds.

s Com port address: 01 — 247.
= Data format: 8-bit, no parity.

=» Protocols: Modbus ASCII, RTU
or DNP 3.0.

Network Communications Format

m Connection type: RJ-45
10/100Base-T Ethernet Network port.

= Protocols: Ethernet TCP/IP,
Modbus TCP, HTTP, HTTPS, NTP,
SMTP, SNMP.

KYZ Pulse

Contacts: 1 Form A.

On resistance, maximum: 35 ohms.
Peak switching voltage: 350 Vdc.
Continuous load current: 120 mA.
Peak load current: 350 mA (10 ms).

Off-state leakage current at 350 Vdc:
1 uA.

Opto-isolation: 3750 Vac.

Dimensions and Shipping

Weight: 2 Ibs. (0.91 kg).

Basic Unit: H 5.00 x W 4.90 x L 5.00
Inches (H 127.0 x W 124.5 x

L 127.0 mm).

PXM 2250/2260/2270: mounts in
3.62-inch (92.0 mm) DIN and ANSI
C39.1 round cut-outs.

Shipping container dimensions:
6-inch cube.

Tolerance: +/-0.1 inches (2.54 mm).

Compliance

IEC/EN60687: 0.2% accuracy.
ANSI C12.20: 0.2% accuracy.
ANSI C62.41: burst.

UL/cUL: Electrical & Electronic
Measuring & Test Equipment 22CZ.

CE.

For more information visit: www.eaton.com
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Power Xpert Meter 2250 Power Xpert Meter 2260 Power Xpert Meter 2270
m Measures basic meter parameters. Features of PXM 2250 plus: Features of PXM 2260 plus:
= Data logging. = Harmonics. m Harmonics, including individual.
m Ethernet. m On-board meter hardware limits to » Waveform view to visualize steady-

» On-board gateway card limits/alarms.

activate optional relay outputs.

state harmonic content.

= Visual indication of limits exceeded
at meter face.

Table 56-8. Power Xpert Meters 2250/2260/2270 — Features and Benefits

Feature Power Xpert Meter Benefit
2250 |2260 |2270
General
Embedded Web Server [] ] [ ] Use a standard Web browser to monitor and manage the meter
over the network, Internet.
Firmware Flash Upgrade Support [] ] [ ] Enables you to flash the meter with the latest firmware upgrades.
Power, Energy & Demand
Voltage, Current: per Phase Minimum, Maximum, Average, ] n u Review voltage and current trends, export, print and analyze
Trend Graph Analysis, Export, Print parameters right on the meter or external software.
Demand Plot Comparisons Month-to-Month, Week-to-Week ] u u Plot two months or two weeks for vivid demand comparison.
Power, Apparent, Real, Reactive, Power Factor ] n u Review power usage and power factor and avoid potential
PF penalties.
Energy, Demand: Forward, Reverse, Net, Sum, TOU, [ ] [ ] [ ] Keep track of your energy usage, identify peaks to conserve
Profile, Export, Print energy usage.
Power Quality Analysis
Statistical Analysis (min, max, average) ] n u Review statistical trends, identify past and future problem areas.
Sampling Rate, Maximum Samples/Cycle 400 400 400 | High sampling rate resulting in high accuracy.

Security

Secure 2 Level User Access Privileges

| Define appropriate security access level per user.

Communications

Modbus TCP [] ] [ ] Easy integration with standard protocol to power management
and other software.

Modbus RTU [ ] ] ] Integrate meters to existing Modbus networks, daisy chain several
(1-32) meters together.

HTTP, HTTPS [] ] ] Communicate to the meter over the Internet via standard Web

browser.

SNMP (Simple Network Management Protocol)

Communicate with the meter via Simple Network Protocol; hook to
existing NMS system.

SMTP (Simple Mail Transfer Protocol)

Send e-mail messages via standard Simple Mail Transfer Protocol.

NTP (Network Time Protocol)

Network Time Protocol support enables the meter to synchronize
time over the network.

DNP 3.0

Easy integration with DNP networks.

Trend Measurements CSV File Export

Easily export trend measurements to third-party applications,
in standard CSV file format.

Note: These specifications are subject to
change without notice and represent the
maximum capabilities of the product with
all options installed. This is not a complete
feature list. Features and functionality may
vary depending on selected options, firm-
ware version and product model. Please
refer to the technical data sheet and User
Manual for detailed specifications.

CA08102001E
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Table 56-8. Power Xpert Meters 2250/2260/2270 — Features and Benefits (Continued)

Feature Power Xpert Meter Benefit
2250 |2260 |2270
Logs
Trend Logging [] [ [ ] Log trend information for easy statistical analysis.
Load Profile [] ] ] Review the load profile graph to get a better understanding of
your electrical load versus time.
Event Logging [] [ [ ] Log events for retrospective event analysis.
Memory and Storage
256 MB Standard Memory | [] | ] | ] | Store trend data and events for historical analysis.
Harmonics
Harmonic levels 40th 40th | Allows you to identify potential harmful harmonics.
Total Harmonic Distortion (THD) [ n Review the total harmonic distortion level directly on the meter.
Individual Harmonics [ ] Provides simple metric for power quality viewable from the
embedded Web server.
Waveform
Waveform Display n Waveform view on a PC to visualize steady-state harmonic content
through embedded Web server to identify power quality issues.
1/0
1/0 (2 Relay Outputs/2 Status Inputs, 4 KYZ Pulses/ Opt Opt Opt | The Power Xpert Meter 2000 /O Cards are extremely flexible and
4 Status Inputs, 4 Analog Outputs 0 — 1 mA, can be used in a large variety of different applications. Digital
4 Analog Outputs 4 - 20 mA) inputs and relay outputs can be programmed to interact during
various conditions defined by the user. Various third-party devices,
such as alarms, pulse meters, trip units and sensors, can be easily
integrated to the Power Xpert Meter 2000. Triggers and events can
be tied to the meter’s standard functions such as e-mail, logs and
trends. Analog outputs can be programmed to output meter
parameters to BMS or PLC systems.

Note: These specifications are subject to
change without notice and represent the
maximum capabilities of the product with
all options installed. This is not a complete
feature list. Features and functionality may
vary depending on selected options, firm-
ware version and product model. Please
refer to the technical data sheet and User
Manual for detailed specifications.

For more information visit: www.eaton.com
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1Q 250 and 260 Electronic
Power Meters

1Q 250/260 Electronic Power Meter

Product Description

The 1Q 250 and 1Q 260 meters provide
capabilities you would not normally
expect in affordable, ultra-compact
meters, such as fast sampling rate and
accurate metering for a full range of
power attributes. Providing the first
line of defense against costly power
problems, Eaton’s 1Q 250 and 1Q 260
electronic power meters can perform
the work of an entire wall of legacy
metering equipment utilizing today's
technology.

When space is at a premium, yet you
need ANSI C12.20 accuracy, the 1Q 250/
260 series fit the bill. These meters are
ideal for electrical equipment assem-
blies, machine control panels, such as
panelboard and switchboard mains and
feeders, low voltage metal-enclosed
switchgear feeders and motor control
centers. Requiring far less space than
other meters with similar functionality,
I1Q 250/260 series fit into a standard
ANSI or IEC cutout on a panelboard or
other electrical equipment, and there-
fore fit easily into retrofit applications.

Typical Applications

m Utility and commercial metering.
m Substations, industrial facilities,

power generation sites and campuses.

m Sub-metering.
= Load studies and voltage recording.
= Analog meter replacement.

Features and Benefits

m Measure and display real-time
information about critical power
parameters with a sampling rate
of 400 samples per cycle.

= Monitor power utilization and
quality with ANSI C12.20 accuracy
(0.2 percent).

= Verify meter accuracy with KYZ test
pulse self-certification capabilities.

Additional Features

Standard Modbus® RTU communi-
cations.

Available as transducer only or
with display.

“Prepared for the future” — The
meters are designed to accommo-
date upgrades and capabilities not
yet conceived.

Integrate into Eaton’s Power Xpert®
Architecture for a holistic system-
level view.

Table 56-9. Features of 1Q 250 and 1Q 260 Electronic Power Meters

| Features 10250 [1Q 260
Instrumentation
Current, per Phase [ ] ]
Current Demand L L]
Calculated Neutral Current L L]
Voltage, per Phase (L-L, L-N) u [
Frequency [ ] ]
Power, Energy and Demand
Real, Reactive and Apparent Power, Total and per Phase (kW, kvar, kVA) u ]
Real, Reactive and Apparent Energy, Total and per Phase (kWh, kvarh, kVAh) ] ]
Real, Reactive and Apparent Power Demand ] ]
Power Factor, Total and per Phase ] ]
Min./Max. Readings, |, V, PF, F, THD (IQ 260), kW, kvar, kVA u u
Demand Methods
| Block Interval (Sliding, Fixed) ] =
Communications
RS-485 L L]
KYZ Output ] ]
Modbus RTU L u
Modbus ASCII ] n
DNP 3.0 ] ]
1/0
2 Digital In / 2 Digital Out ® Opt. Opt.
4 Digital In / 4 KYZ Out Opt. Opt.
4 Analog Output (4 - 20 mA) @ Opt. Opt.
4 Analog Output (0 - 1 mA) Opt. Opt.

Power Quality Analysis

| Total Harmonic Distortion (THD) Voltage and Current per Phase |

Alarming

| Set Point Driven Alarm

@ Digital Out with 10250 requires external command.

@ Requires external power supply.

CA08102001E
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Technical Data and Specifications
Table 56-10. 1Q 250/260 Electronic Power Meter Technical Information

| Description

| Specifications

| Description

Specifications

Current Inputs

Sensing Method

Continuous Current Withstand

20 Amps for Screw Terminated
or Pass-through Connections

Programmable Current

Full Scale to Any CT Ratio

Burden

0.005 VA per Phase Max.
at 11 Amps

Pickup Current
Class 10
Class 2

0.1% of Nominal
5 mA
1TmA

Connections
Pass-through Wire Gauge Dimension
Quick Connect

0.177 Inches (4.5 mm)
0.25-Inch Male Tab

Voltage Inputs

Range

Watts, Var and VA

Class 10 5 Amp Nominal, 10 Amp Max. Voltage, Current True RMS
Class 2 1 Amp Nominal, 2 Amp Max. Power Sampling at Over 400 Samples
Fault Current Withstand per Cycle On All Channels
100 Amps for: 10 Seconds Harmonics Resolution 40th Order
300 Amps for: 3 Seconds
500 Amps for: 1 Second Update Rate

100 msec at 60 Hz

All Other Parameters

1 Second at 60 Hz

Power Supply

ac/dc Voltage Option

90 - 265 Vac at 50/60 Hz or
100 - 370 Vdc, Universal

ac/dc Supply
dc Voltage Option 18 -60 Vdc
Burden 10 VA Max.

Standard Communications Format

Connection Type

RS-485 (Through Back Plate)

Com Port Baud Rate

9600 - 57,600 Bauds

Com Port Address

01-247

Operating Temperature -20°C to +70°C

Storage Temperature -20°C to +70°C

Operating Humidity To 95% RH Non-condensing
Faceplate Rating NEMA 12

Water-resistant
Mounting Gasket Included

Line-to-Neutral 20 -576 Vac Data Format 8-Bit, No Parity
Line-to-Line 0-721Vac Protocols Modbus ASCII, RTU or DNP 3.0
Programmable Voltage Range Full Scale to Any PT Ratio KYZ Pulse
Supported Systems 3 Element Wye, 2.5 Element Contacts 1Form A
2 \E/Ygf,{em Delta, 4-Wire On Resistance, Max. 35 Ohms
Delta Systems Peak Switching Voltage 350 Vdc
Input Impedance 1 Meg Ohm/Phase Continuous Load Current 120 mA
Burden 0.36 VA/Phase Max. at 600 V; Peak Load Current 350 mA (10 ms)
c - 0'(::4 VA at |120h\g>llts I Off-state Leakage Current at 350 Vdc | 1 uA
I QA0 PRI 45| [Optosotaon
(0.129 - 3.31 mm?2) Dimensions and Shipping
Isolation Weight 2 Ibs.
All inputs and outputs are galvanically isolated to 2500 volts. Basic Unit H 5.00 x W 4.90 x L 5.00 Inches
Environmental Ratings 1Q 250/260 Mounts in 92 mm DIN and ANSI

C39.1 Round Cut-outs

Shipping Container Dimensions

6-Inch Cube

Tolerance

+/-0.1 Inches (2.54 mm)

Compliance

IEC 687 0.2% Accuracy

ANSI C12.20 0.2% Accuracy

ANSI C62.41 Burst

UL/cUL Electrical & Electronic

Measuring & Test
Equipment 22CZ

For more information visit: www.eaton.com
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10 250/260 Meter Dimensions
e—4.85{123.2) 4.97 {126.2) —— o 4.93 (125.2) —»|

«——4.20 {106.7) — -« 4.16 {105.7)——

4.85
{123.2)

3.54
{89.9)

—3.25(82.6)— —3.25 {82.6)—»
Expandable N\Q Componentry

1Q 250/260 Face 1Q 250/260M Side 1Q 250/260T Side

Figure 56-27. 102 250/260 Meter Dimensions — Face and Side Views

Ordering Information
Table 56-11. 10 250/260 Meter Catalog Numbering System

0250 MAG65110
1 T

I
Model Series Frequency Current Input 1/0 Slot 1 1/0 Slot 2
250 = Power 5 =50 Hz System 1=1 Amp Secondary 0 = None 0 = None
260 = Power Quality 6 = 60 Hz System 5 =5 Amp Secondary 1 =2 Relay Outputs/ 1 = 2 Relay Outputs/
2 Status Inputs 2 Status Inputs
2 = 4 KYZ Pulses/ 2 = 4 KYZ Pulses/
Meter Type Power Supply 4 Status Inputs 4 Status Inputs
M = Meter (with 1 =90 - 265 Vac/dc 3 =4 Analog Outputs: 3 =4 Analog Outputs:
integral display) 4=24-48Vdc 0-1mA 0-1mA
T =Transducer Only 4 = 4 Analog Outputs: 4 = 4 Analog Outputs:
(no display) 4-20 mA 4-20 mA

Table 56-12. 1Q 250/260 Meter Accessories

| Description Catalog Number
Panel Mounting Adapter for retrofiting an 1Q 250/260 to an Consult Factory
1Q Analyzer/IQ DP-4000/IQ Data Cutout
PXM 2000 Gateway Card Kit to upgrade an 1Q250/260 to a PXM 2000 PXM2000-GCK

CA08102001E For more information visit: www.eaton.com
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1Q Analyzer

Product Description

10 Analyzer-Comprehensive
Electrical Distribution Monitoring

Eaton’s IQ Analyzer is a complete
solution for users who want to moni-
tor and manage all aspects of their
electrical distribution system. Based
on input from customers and consult-
ants, it provides extensive metering,
power quality analysis, remote input
monitoring, control relaying, analog
input/outputs and communications
capability.

Its high performance metering
exceeds ANSI C12.16 (1%) specifica-
tion for revenue meters and meets
ANSI C12.20 Class 0.5%, provides
quality true rms readings through the
50th harmonic, accurately measures
nonsinusoidal waveforms up to a 3.0
crest factor, and displays even and odd
multiples of the fundamental current
and voltage through the 50th harmonic.
Both magnitude and phase angle of
the harmonics are displayed.

The unique operator interface, which
includes a reverse mode LCD display,
easy to use Meter Menu screens and
detailed Analysis screens, is designed
to allow a wealth of real-time and
recorded information to be accessed
easily by an operator. All program-
ming can be accomplished through
the faceplate or the communications
port. The comprehensive on-line Help
feature provides useful information on
device operation, programming and
troubleshooting.

Metered and Monitored Parameters

m rms sensing.

m Phase neutral, and ground currents.

m Volts: L-L, L-N, Avg. L-L, Avg.
L-N, N-G.

m Power: real, reactive, apparent
(system and per phase).

= Frequency.

m Power factor: apparent and dis-
placement (system and per phase).

m Energy and demand (forward,
reverse, net) real, reactive apparent
at four different utility rates.

m Individual current and voltage

harmonics: magnitude, phase angle.

% THD: current and voltage.
Waveform capture.
Minimum and maximum values.

ANSI C12.20 Class 0.5% revenue

metering accuracy, [EC687 Class 0.5%.

m Industry Canada 0.5% revenue
accuracy.

Communications

= Optional interface capability to
computer network for data collec-
tion, storage and/or printout via
Eaton’s Power Management
Software.

Physical Characteristics

= Graphical reverse mode LCD
display with LED backlight.

Up to seven lines of information.
Height: 10.25 inches (260.4 mm).
Width: 6.72 inches (170.7 mm).
Depth:

0 4.70 inches (119.4 mm) without PONI
0 5.83 inches (148.1 mm) with PONI

» Membrane faceplate NEMA 3R and
12 rated.

Application Description

m Monitoring of over 150 electrical
parameters.

m Power quality management.
= Energy management.

Event logging/disturbance recording.

Features, Benefits
and Functions

Disturbance Information

With the communications option and
Eaton’s Power Management Software
and Waveform Display software, a
Waveform Analysis will construct
waveforms of up to 56 cycles of all
currents and voltages (including neu-
tral and ground) to help troubleshoot
undervoltage/sag and overvoltage/
swell conditions. (See CBEMA Trend
Logging section, next page.) By pro-
gramming a reset threshold, the dura-
tion of the voltage disturbance can
also be indicated.

The IQ Analyzer 6600 series with
Graphic Waveform Display offers the
ability to view the captured waveform
right at the device. The 6600 series
also offers the ability to detect and
capture sub-cycle voltage disturbances.

Extensive Harmonic Distortion Analysis

Current and voltage distortion data are
displayed at the device and accessible
through the communications port.
This includes % THD, K-Factor, Crest
Factor, CBEMA factor, and both magni-
tudes and phase angles of all harmonics
through the 50th. A snapshot sample
of this information may be activated
by user commands, discrete inputs or
programmable thresholds to capture
distortion data during conditions of
real interest. To help eliminate nuisance
alarms, harmonic distortion informa-
tion can be captured and relay outputs
activated when THD exceeds a pro-
grammable percentage of fundamental
or a programmable magnitude

(e.g., amperes) threshold.

Time-of-Use Metering

The IQ Analyzer offers the ability to
store energy usage data for time of
use revenue metering. It can be
programmed for any combination
of weekday, Saturday, Sunday,

22 holidays, 8 seasons, 32 schedules,
and 10 time periods per schedule.
The 1Q Analyzer will keep track of
the following parameters for four
different utility rates:

Watthours.

Var hours.

VA hours.
Current demand.
Watt demand.
VA demand.

Var demand.

For more information visit: www.eaton.com
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Historical Trend Logging

The 1Q Analyzer is equipped with
onboard logging capability, which
includes the ability to log a total of 24
parameters with intervals ranging from
0.13 seconds (every 8 cycles) to twice
a week (5040 minutes). The trending
function can begin immediately or can
be triggered upon receipt of a discrete
input into the IQ Analyzer. Onboard
logging provides a cost-effective
means of distributed data storage
where real-time communications

may not be feasible or for applications
where data storage redundancy is
desired. Four trend data logs are
stored in non-volatile memory aboard
the 1Q Analyzer and can be retrieved
at the display or via communications
for viewing using Eaton’s Power
Management Software.

m Up to 24 parameters with storage

capacity for up to 90,000 data points.

m Up to 234 days of data can be stored
when recording a parameter every
15 minutes.

m Trends 1, 2 and 3 can save data on
a discrete contact input.

= Trend 4 can save data on a power
quality or meter event.

s Minimum and maximum recording
(minimum and maximum 3-phase
average current, maximum lg,
minimum and maximum 3-phase
average V| | and V|, maximum
VNG, maximum system Watts, vars,
and VA, minimum and maximum
apparent and displacement PF).
Using this feature, minimum and
maximums reached during each
trend interval are recorded.

CBEMA Trend Logging

The 1Q Analyzer can be configured

to store the necessary data so that the
software can display a sag or swell
voltage event on the industry standard
CBEMA (now ITIC) curve for predictive
maintenance and troubleshooting.
This application utilizes the IQ Analyzer
waveform capture for high-Ospeed
events along with historical trend
logging for longer term voltage
disturbances. Once this data is
uploaded to a PC running the Power
Management Software’s Event Viewer
the information is analyzed, displayed
and stored. Automatic uploading of
CBEMA events can be selected in the
software. A three-phase event will

be correctly displayed as a single
point on the CBEMA curve.

Event Logging

The 1Q Analyzer will store in non-
volatile memory the time and reason
for last 504 events. These events can
be viewed from the graphical display
or accessed via communications.

In addition to all of the meter events
listed in the Event Conditions section
(Page 56-38), the following events are
entered into the event log:

Time and date of:

m Alarms.

= Meter power up.

m All resets.

= All setting changes.
| |

Communications established or lost.

Event logging is another powerful
troubleshooting tool within the
1Q Analyzer.

Extensive I/0 and
Communications Capability

One analog and three digital inputs are
provided to interface with sensors and
transducers. Three analog outputs and
four relay contacts are furnished to
share data with PLCs and control
systems and to actuate alarms and
control relays. Terminals are captive
clamp type and finger safe. With the
communications option, the device
can be remotely monitored, controlled
and programmed.

Ratings
= Application to 500 kV, no PTs
to 600 volts.

m CT ratios selectable from 5:5A
to 10,000:5A.

= Standard 120/600 Vac line.

m 3-phase power supply module,
100 - 600 Vac. Separate source
power supply module available,
100 - 240 Vac or 100 - 250 Vdc.

m dc only separate source power
module also available, 24 — 48 Vdc.

Displayed Information Features

= All information accessible at
device or through communications
port via Eaton’s Power Management
Software.

= Quality true rms readings through
50th harmonic.

m Complies with the accuracy portion
of ANSI C12.20 Class 0.5% revenue
metering specification.

Accurate readings for nonsinusoidal
waveforms with up to 3.0 crest factor.

Screens display auto ranging units,
kilo units, mega units as needed.

10-digit energy readings.
m Displays multiple parameters at the
same time.

Programmable custom screens.

Meter Menu Screens

& Current

& yolrage

& Power (Watts)
€ Power (Vars)
& Power (VA
& Energy

PK T IMD=_ 2
TRND EVNT HARM

A A A

Custom Screen

Custom Screen

CA08102001E
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The 1Q Analyzer allows a user to
view commonly used parameters by
scrolling through its LED indicator
Meter Menu.
Meter Menu Displayed Information
m Current:

0 Phases A, B, C, Average

0 Neutral

0 Ground (Separate CT)

» Voltage:
0 Phases A-B, B-C, C-A, Average
0 Phases A-N, B-N, C-N, Average
0 Neutral-Ground

= Power:
0 Real (Watts)
O Reactive (Vars)
0 Apparent (VA)
0 Phases A, B, C and System

m Energy (Forward, Reverse and Net):
O Real (kWh)
0 Reactive (kvarh)
0 Apparent (kVAh) — no reverse or Net

m Frequency, Time and Date.
» Demand:
0 System Current (amperes)
0 Systems Real Power (kW)
0 System Reactive Power (kvar)
0 System Apparent Power (kVA)

m Power Factor (Phases A, B, C
and System):

0 Displacement
0 Apparent

m %THD Current:
0 Phases A, B,C, N

m %THD Voltage:
0 Phases A-B, B-C, C-A
0 Phases A-N, B-N, C-N

m K-Factor.

CBEMA (ITIC) Derating Factor
(Displayed as “Z").

Crest Factor.

Discrete Input and Output Status.
Analog Input Reading.

Custom — User may program four
screens to show any combination
of seven Meter Menu parameters
per screen.

Harmonic Analysis Screens

A A A A
Harmonic Spectrum Available with
Model 6600

Minimum and Maximum Values

m Current:
0 Phases A, B,C, N, G

=» Voltage:
0 Phases A-B, B-C, C-A
0 Phases A-N, B-N, C-N, N-G

= Power:
0 Real (Watts)
O Reactive (Vars)
0 Apparent (VA)
0 Phases A, B, C and System

= Power Factor:
0 Apparent and

0 Displacement
(3-Phase and System)

=» Frequency.
s THD (Amperes, Volts, and %):
0 Current (Phases A, B, C, N)

0 Voltage (Phases A-B, B-C, C-A,
A-N, B-N, C-N)

All minimum/maximum values may be
reset via reset pushbutton on faceplate,
discrete input or communications
command. Values are updated at least
once every 16 line cycles.

The F3 function key accesses the
Harmonic Analysis screens. Two cycles
of data sampled at 128 samples/cycle
are simultaneously recorded for:

= Current:
0 Phases A, B,C, N, G

= Voltage:
0 Phases A-B, B-C, C-A
0 Phases A-N, B-N, C-N
0 Neutral to Ground

Magnitudes (or % of fundamental)

of odd and even multiples of the
fundamental from 2nd — 50th are
displayed. The phase angle associated
with each multiple of the fundamental
is also displayed.

Event/Alarm Analysis Screens

=) LIF 1 h
A A A A

Example of Event Analysis Screens

Waveform Screen Available with
Model 6600

Pressing the F2 function key accesses
the Event Analysis screens. These
display the following data for up to
ten event/alarm conditions:

m Description, date, and time of event/
alarm with 10 millisecond resolution.

= Current, voltages, power readings,
demand readings, frequency and
% THD at time of event/alarm.

= Current and voltage distortion
information available on Harmonic
Analysis screens.

Event data is stored in non-volatile
memory. If a reset threshold is pro-
grammed, the duration of the event
(e.g., undervoltage) is also displayed.
With Eaton’s communications option
and software, waveforms and
harmonic profiles may be displayed
on a PC.

Event Conditions

Events may be triggered by up

to seven of any of the following

conditions:

Voltage Disturbances

= Undervoltage/sag — any V| |, V[-N
(40 - 100%).

Note: 60% minimum for self-powered unit.

= Overvoltage/swell —any V| |, VLN
(100 - 750%).

For more information visit: www.eaton.com
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If zero time delay is programmed, any
disturbance lasting 2 cycles (less if
magnitude is sufficient to effect rms
readings) will trigger a voltage
disturbance event/alarm.

m Sub-cycle transient capture/excess
dv/dt on Va_N. VB-N: VC-N

Note: 6600 series only.

m Sub-cycle voltage interruption on
VA-N: VB-N/ VC-N

Note: 6600 series only.

Maximum Threshold Exceeded

m Currents — Phases A, B, C, Neutral,
and Ground.

= Voltage — Neutral to Ground.
m System Power — Watts, VA, Vars.

System Power Factor —
Displacement and Apparent.

Demand.

Currents — Phase A, B, C and AVG.
System Power — Watts, Vars, VA.
Frequency.

Percent Total Harmonic Distortion or
Magnitude Total Harmonic Distortion:

0 Currents — Phases A, B, C, Neutral
O Voltage — Va_N. VB-N- VC-N'
Va-B- VB-Cr VC-A
Minimum Threshold Exceeded
s Currents — Phases A, B, C.
m System Power — Watts, Vars, VA.

m System Power Factor —
Displacement and Apparent.

=» Frequency.

Voltage Phase Unbalance
= Voltage L-L, L-N.

Current Phase Unbalance
m Current — Phases A, B, C.

Discrete Input Energized
= Input 1, 2, 3.

= Remote command through
communications port or front panel.

All trigger conditions have program-
mable time delays from 0.1 - 60 seconds
in 0.1 second increments (except
Voltage Disturbances — programmable
from 2 — 3600 cycles in 2-cycle incre-
ments, and Eaton’s Power Management
Software commands — no program-
mable delay).

Demand Recording

Peak Demands are date and time
stamped for:

= Current Phases A, B, C and Average.

= System Power:
0 Real (watts)

0 Reactive (Vars)
O Apparent (VA)

Input/Output

Extensive input/output capability is
standard on the IQ Analyzer. In addition
to monitoring three-phase currents
and voltages, separate inputs are
provided for both ground and neutral
currents. Voltage of neutral-to-ground
is also monitored to indicate the
presence of harmonics and potential
downstream grounding problems.
Analog and digital 1/O provide inter-
faces for transducers, relays, PLCs
and control systems.

Current Inputs

Five ampere secondary CT
connections for:

Phases A, B, C.

Ground.

Neutral.

Separate ground and neutral
CT inputs.

s CT range 5:5-10,000: 5 (any integer).

Voltage Inputs

s Phases A, B, C (from 120 Vac -
500 kV ac).

m 120/240 Vac control power input
standard — not required with
optional line power module.

= Separate ground-to-neutral
voltage reference.

= PT range 120:120 - 500,000:120
(any integer).

External 120-volt secondary PTs are
required above 600 Vac, optional from
120 - 600 Vac.

Discrete Contact Inputs

Three dry contact discrete inputs may
be programmed by the user to:

m Trigger Event Analysis — the infor-
mation described in “Event Analysis
Screens,” including Harmonic Anal-
ysis information, can be recorded
when external devices trip or change
state by wiring their auxiliary contacts
into these inputs.

= Act as a synch.-pulse input to syn-
chronize power demand windows
with utility provided synch. pulse.

m Actuate a relay output.

m Reset relay output, peak demands,
Trend Analysis records and Event
Analysis records.

m With communications option,
provide remote status indication on
Eaton’s communication network.

m Status of input contacts is displayed
in the Meter Menu Custom screen.

Relay Output Contacts

Four Form-C (NO/NC) relay contacts
may be independently programmed to:

m Act as a kWh, kVarh or kVAh pulse
initiator output.

= Actuate on one or more event
conditions — including discrete
input and software commands
(through communications port).

= Reverse sequence alarm.

Each Relay may be set for Auto or
Manual Reset with 0 - 30 minute release
delay (one second increments). Relays
are Form-C NO/NC. Relay(s) pro-
grammed to actuate on undervoltage
also have a programmable 0 — 30
minute delay on power-up for transfer
applications.

Analog Input and Outputs

One analog input and four analog
outputs may be configured as 0 - 20 or
4-20 mA. The analog input is displayed
at the device as a percentage and is
accessible through the communica-
tions port. The analog input provides
an interface with gas flow meters,
temperature transducers or other
analog devices.

The analog outputs may be programmed
to reflect any of the following:

m Current — Phases A, B, C,

Average, N, G.
= Voltage — L-L, L-N, N-G.
= Power:

0 Real (watts)

O Reactive (Vars)

0 Apparent (VA)

0 Phases A, B, C and System

s %THD:
0 Current (Phases A, B, C, N)
0 Voltage (L-L, L-N)

m Frequency — System.

m Power Factor:
0 System Displacement PF
0 System Apparent PF

CA08102001E
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Listings and Certifications

= UL listed, File E62791, NKCR
File E185559 (CE versions).

= cUL listed #1010.1 C22.2.

s CE mark EN61010-1 (1993)
EN50082-2 (1994).

» Measurement Canada Electricity
Meter AE-0782.

m CSA approved.

Options and Accessories

1Q Analyzer Auxiliary Power Supply

The optional 1Q Analyzer Auxiliary
Power Supply allows set point pro-
gramming of the IQ meter while the
monitored line power is turned off
and locked out, thus eliminating the
presence of dangerous line voltages.
The Auxiliary Power Supply is easy
to install and has been specifically
designed to connect to the power
supply connector on the IQ meter and
then plug into a standard electrical
wall outlet.

Product Specifications
10 Analyzer 6400/6600 Series

Fuses

= Self-powered units with IQMSSPM
have 3/4 ampere, 600 volts Bus Type
KTK-R-3/4 fuses (3 required).

m Separate source dual-voltage
units with IQMSSPM have a single
5 x 20 mm 1/4 ampere fuse.

m Separate source dc units with
IQMDCPM do not have user
replaceable fuses.

Environmental Conditions

m Operating temperature: -20° — 70°C.

m Storage temperature: -30° — 85°C.

m Operating humidity: 5 — 95%
relative humidity.

Shipping Weight Lbs. (kg)

= 5.8(3.6).

Current Inputs (Each Channel)

m Conversion: true rms, 32 sample/
cycle (all samples used in all rms
calculations).

m CT input: 5 ampere secondary
(any integer 5:5 t010,000:5).
= Burden: 0.05 VA.

m Overload withstand: 40 amperes
ac continuous, 300 amperes ac
1 second.

m Range: 8 x CT continuous.

m Accuracy: 0.1% of CT primary rating,
0.2% of reading above 150% of rating,
sinusoidal (see accuracy below for
non-sinusoidal specifications).

= |Input impedance: 0.002 ohm.

Voltage Inputs (Each Channel)

m Conversion: True rms, 32 sample/
cycle (all samples used in all rms
calculations).

m PT input: direct or any integer
120:120 - 500,000:120.

m Range: 30 - 660 Vac (separate
source and dc source).

= Nominal full scale: 100 — 600 Vac.
= Burden: 21 VA (self-powered only).

m Overload withstand: 635 Vac,
continuous 700 Vac, 1 second.

= Input impedance: 1 megohm.

Frequency Range

m 20 - 66 Hz fundamental (up to 50th
harmonic).

Harmonic Response (Voltages, Currents)
= 50th harmonic.

Accuracy (in Percent Full Scale)

Accuracy from 3-300% of Full Scale and

from -0.5. to 1.00 to 0.5 power factor.

s Current and voltage: = 0.20%.
= Power, energy and demand: 0.40%.
= Frequency: 0.04%.

m Power factor: 0.80%.

s THD: 1.00%.

Specific Current Accuracies

= + 0.20% of full scale to 200% of
full scale and 150% crest factor.

m = 0.20% of full scale to 150% of
full scale and 200% crest factor.

= + 0.20% of full scale to 100% of
full scale and 300% crest factor.

= + 0.40% of reading for currents to
800% of full scale.

» Power and Energy: Start recording
with an average of 3 mA secondary
current.

Discrete Inputs (Dry Contact)

= +30 Vdc differential across each
discrete input pair of terminals.
Minimum pulse width: 1.6 msec.

= Optically isolated inputs to protect
IQ Analyzer circuitry.

Analog Outputs (4)

m 0-20 mA/4 -20 mA into maximum
750 ohm load. Accuracy: 1%.

Analog Input (1)
s 0-20 mA/4 -20 mA into 200 ohm
load. Accuracy: 1%.

Relay Output Contacts (4)

m Form C Dry Contact: 10 amperes
at 120/240 Vac (Resistive) 10 A at
30 Vdc (Resistive) 30 A make
(50 mS) at 240 Vac/240 Vdc.

= Minimum pulse width: 4 cycles
(68 mS).

= Withstand rating: 1000 Vac, 1 minute
across contacts 5000 Vac (contacts
to coil, 1 minute) 10,000 Vac
(contacts to coil, surge voltage).

Relay Response Time
(Excluding programmed time delays):
= Two line cycles for Discrete Input,

Eaton’s software commands
(communications port).

m Four to five line cycles for Voltage
Disturbance, Voltage Unbalance.

= Nine to 10 line cycles for all others.

10 Analyzer Auxiliary Power Supply
m Dimensions in inches (mm):

O Height: 4.00 (101.6)

0 Width: 2.40 (61.0)

0 Depth: 1.11 (28.2)

= Input voltage: 100 - 250 Vac.
= Input frequency: 50/60 Hz.

= Output voltage/current: +24 Vdc
at0-.45A.

= Output ripple: 100 mV maximum
(peak to peak).

» Rated output power: 10.8 watts.

= Turn on/turn off overshoot
5% maximum.

= Turn on delay: 0.5 second maximum.
m Operating temperature: 0° — 40°C.
m Storage temperature: -40° — 80°C.

For more information visit: www.eaton.com
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Technical Data and Specifications

Wiring Diagram

3-Phase 3-Wire (Above 600 Volts)
External Potential Transformers and Current Transformers

L3 C ~~ 3CT
Li L2 B ey} 2CT Load
ine A mL‘ 1CT oa
L1 1

Open Delta Fuse
PT Connection 1
Note: External PTs -
Optional Under 600 V

Control Power =
m 1Q Analyzer

l l Fuse ; ; g l o o Relay No. 1 Relay No.2 Relay No.3 Relay No. 4
H1G HIN H1C H1B H1A
10203040 A B C Netral H2G H2N H2C H2B H2A £ '—l ¢ '—l & '_l ¢ '_l
(See Label for eutral o o
Vac/dc Connections) Term. T T T 1 2 34 5 67 8 910 11 12
Separate Source Power Supply Module
Discrete Contact Inputs Analog I/0
— Outputs —
—' =27 =37 1 2 3 a Analog| Earth
(+) () (+) () (+) () | | | | GND Input | Ground
o o o o o o o o o o o o
13 14 15 16 17 18 19 20 21 22 23 24 25

Figure 56-28. Field Wiring Connections — Separate Source Power Supply Shown Here
(For 3-Phase Power Supply, No Separate Control Power is Required)

With Communication Module

5.83
(148.1)
\ 6.72 » 0.50 _ 4.70
\ (170.7) ‘ (12.7) (119.4)
Ve ™ Faceplate Without Communication
Yo N —11 Module
O N 1l
Cutler-Hammer E:;'Ka I. oono
O Relay
10 Analyzer © Program Reset L
J2
POWER
MODULE
A A A A e
BOOOOE B
Level
| L P
10.25 L | 3 B
| 2 =
O current O Demand A (2604 : 3T %’
O Voltage O Power Factor B ' - E)U
O Power (Watts) O Frequency 2 B :i g b3 o
O Pouer (Vars) O % THD o 1] |2 = ] g
O Poveer (VA) O Distortion Factor | [T < @ =
O Energy O Custom 1 2 il
pEY :
121 2 <
1] 37 2
=1 | g
L[] 2 ='-'_—.l
|
F T 2 ’
AN 7)) T
o J =5

Figure 56-29. Dimensions and Cutout — Dimensions in Inches (mm)
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Table 56-13. Control Power Input
| Description | Separate Source Self Powered ©® dc Source
Input Range, ac 110 — 240 Vac £10% 110 — 600 Vac +10% N/A
Frequency Range 45 — 66 Hz 45 — 66 Hz N/A
Input Range, dc 110 — 250 Vdc +10% N/A 24 — 48 Vdc +20%
Burden 21 VA 21 VA 21 VA
@ When directly wired to 480 Vac, 1Q Analyzer can ride through a continuous sag that is 20% of rated voltage.
Dimensions
T — A/
le— —>
(68.3) (103.1) CL
T Eo! j | L i ‘
8.90 ‘ o | o Y
(226.1) ‘ ‘
9.38 |
9 ‘ © (238.3) ‘ (.2143)
(166387) ‘ ‘ Typ. for 8 11.03
. L (280.2)
Y 7777&7 10.41 | \
| (264.4) *}”%’4"7’7'4’7’
4.45 ‘ 4.69 ! 10.09
(113.0) ! (119.1) ‘ (256.3)
o 08 | o
(1.5) RAD % 2
2.23 4 Places ‘ .94 ‘ (1543 2)
(56.7) ! (23.9) ‘ :
9| ! v - i o
|
Py
. 283 ] 218 t v
(64.3) DIA 10 Places 7.41
5.06 (5.5) 18'8 )
(128.5) (188.2)
Figure 56-30. Drilling Pattern — Dimensions in Inches (mm) Figure 56-31. Drilling Pattern for Flange Mounting —
(! ! g g g g
Dimensions in Inches (mm)
Product Selection
Table 56-14. 1Q Analyzer
Description Catalog Price
Number Us.$
1Q Analyzer, Separate Source Power Module 1QA6410
1Q Analyzer, 24 - 48 Vdc Power Module 1QA6420
1Q Analyzer, 3-Phase Power Module 1QA6430
1Q Analyzer, Separate Source Power Module with Waveform Display and Sub-Cycle Voltage Disturbance Capture I1QA6610
1Q Analyzer, 24 - 48 Vdc Power Module with Waveform Display and Sub-Cycle Voltage Disturbance Capture 1QA6620
1Q Analyzer, 3-Phase Power Module with Waveform Display and Sub-Cycle Voltage Disturbance Capture 1QA6630
1Q Flange, to Provide Extra Clearance when Mounting IQFLANGE
45-inch (1143.0 mm) Extension Cable for Remote Mounting of Power Module IQA45CABLE
24 - 48 Vdc Separate Source Power Module IQMIDCPM
100 - 240 Vac and 100 - 250 Vdc Separate Source Power Module IQMSSPM
3-Phase, Self-Powered Power Module 1QM3PPM
INCOM Communication Module IPONI
Ethernet Communications Module (10Base-T) EPONI
Ethernet Communications Module with Fiber Optic Port (10Base-T and 10Base-FL) EPONIF
Web Server Communications Module (10Base-T) WEBPONI
m RS-485 Communication Module with Modbus Protocol MPONI
Discount Symbol ....................... C10-S24

For more information visit: www.eaton.com CA08102001E
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1Q DP-4000

Product Description

Eaton’s IQ DP-4000 is a microprocessor-
based monitoring and protective
device that provides complete
electrical metering and system voltage
protection. In one compact, standard
package, the 1Q DP-4000 will provide
an alternative to individually mounted
and wired conventional meters and
switches. The DP-4000 also monitors
Apparent Power (VA), Reactive
Energy (Var-Hours), Apparent Energy
(VA-Hours), and percent THD to provide
the user with basic power quality
information. The IQ DP-4000 meets
and surpasses UL/CSA/CE standards.

The 1Q DP-4000's rugged construction
is designed to withstand harsh condi-
tions such as temperature variations,
outdoor applications, and industrial
environments. The membrane faceplate
pushbuttons are easy to use and both
the parameter LED and window displays
are easily visible.

Protective and Event Alarming
Undervoltage.
Overvoltage.

Current phase loss.
Voltage phase loss.
Phase reversal.

Phase unbalance.

Optional current and power
demand threshold.

Metered and Monitored Parameters
= rms sensing.

m Phase currents.

= Volts: L-L, L-N.

m Power: real, reactive, apparent.

m Energy: real, reactive, apparent.

» Frequency.

s Power factor.

m % THD: current and voltage.

m Minimum and maximum values.

m Fixed or sliding demand windows.

Communications

m Optional interface capability to
computer network for data collection,
storage and/or printout via Eaton’s
Power Management Software.

Physical Characteristics

m Large visible LED display.

m Height: 10.25 inches (260.4 mm).

= Width: 6.72 inches (170.7 mm).

m Depth:
0 4.42 inches (112.3 mm) without PONI
0 5.40 inches (137.2) with PONI

» Membrane Faceplate NEMA 3R
and 12 rated.

Application Description

= Monitoring of all common electrical
parameters.

= Optional protective alarm functions.

Retrofit Opportunities

m Retrofit of existing electrical
distribution systems with the
IQ DP-4000 for power, quality, load,
and energy monitoring.

= Mounting flange option for
application where additional
door mounting space is required.
See Page 56-161.

m Separate wall mounted enclosure,
Enclosed I1Q.

Features, Benefits
and Functions

Historical Values

s Present Demand Current (per phase)
5,10, 15, 20, 25, 30, 45 or 60 minute
windows.

m Present Demand Watts, Vars, and VA
5, 10, 15, 20, 25, 30, 45 or 60 minute
windows:

0 Sliding or fixed window for power
Sync pulse input (Model 4100)
Eaton’s PowerNet broadcast
demand sync

m Minimum and maximum values
current (per phase):

0 Voltage (per phase, L-L, L-N)
0 Watts, Vars and VA

0 Power Factor (displacement
and apparent)

0 Frequency

= Peak values:
0 Percent THD parameters
0 Demand parameters

Alarm and Protective Functions

m Alarm/Protective functions
(all models) include:

Overvoltage
Undervoltage
Current phase loss
Voltage phase loss
Phase unbalance
0 Phase reversal

O

O R I |

m User-programmable alarm and reset
threshold levels and delay intervals.

= Optional current and power
demand threshold.

CA08102001E
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Description of Protection
Functions

Overvoltage
Range 105 - 140% (5% increments).

Undervoltage
Range 60 — 95% (5% increments).

Phase Unbalance

Deviation between any two phases
percentage of nominal line voltage
preset by DIP switches. Range 5 — 40%
(5% increments).

Phase Reversal

Any two phases become reversed for
the selected delay.

Voltage Phase Loss

Less than 50% of the nominal line
voltage detected.

Current Phase Loss

Smallest phase current is less than
1/16 of the largest phase current.

Delay

Allows a delay before an alarm occurs.
(Range 1 - 20 seconds in 1 second
increments.)

Note: Unit must be powered for this to occur.

Inputs and Outputs (4100 Model)

m Three Form C relay outputs
selectable: Trip, Alarm, kWh pulse
initiator.

m One synch input for kW utility
demand sync.

Standards and Certifications

Listings and Certifications
m UL/cUL/CSA listed.
m CE mark EN61010-1, EN50082-2.

Ratings
= Application to 500 kV, no PTs
to 600 volts.

m CT ratios selectable from 5:5 A
to 12800: 5A.

m Standard 120/600 Vac line 3-phase
power supply module. Two separate
source power supply modules
available. One module from 110 -
240 Vac and 110 - 250 Vdc; the other
module 24 - 48 Vdc only.

Product Specifications
10 DP-4000

Accuracy

= Maintained from 10 - 250% of
CT primary rating.

Listings and Certifications

» UL/cUL/CSA listed.

m CE mark EN61010-1, EN50082-2.

Current Inputs (Each Channel)

= Nominal full scale current:
5 amperes ac.

= Current range for rated accuracy:
0 - 15 amperes ac.

m Overload withstand: 15 amperes ac
continuous 300 amperes ac
1 second.

= Burden: 0.003 VA.

Voltage Inputs (Each Channel)

= Voltage range (nominal):
90 - 600 Vac.

= Nominal full scale voltage:
120 - 600 Vac.

m Overload withstand: 660 Vac
continuous 4 kV 1.2/50ps.

= Burden: 3-phase power

module 10 VA.
Fuses
(Supplied with three-phase power
module only.) 3/4 ampere, 600 volt bus
type KTK-R-3/4 (3 required).
Contact Rating (Model 4100)
m 10 amperes at 120/240 Vac (resistive).
m 10 amperes at 30 Vdc (resistive).

Compatible with the Following Systems
m 3-phase, 3-wire.

= 3-phase, 4-wire.

Shipping Weight Lbs. (kg)

= 6.5 (3.0).

Options and Accessories

10 DP-4000 1/0 Module

For applications where field modifica-
tion to add or change Input/Output
(1/0) capability to the IQ DP-4000

is required, Eaton offers I/O cards.
These field-installable modules can
be easily inserted into an existing

IQ DP-4000 where input/output
application needs change.

Power requirements: 10 VA.
Frequency: 50/60 Hz.

Operating temperature: 25° — 70°C.
Operating humidity: 0 — 95%
noncondensing.

=» Dry contact input: 24 Vdc differential
across input pair of terminals;
minimum pulse width, 50 mS.

10 DP-4000 Auxiliary Power Supply

The optional IQ DP-4000 Auxiliary
Power Supply allows set point pro-
gramming of the IQ meter while the
monitored line power is turned off
and locked out, thus eliminating the
presence of dangerous line voltages.
The Auxiliary Power Supply is easy
to install and has been specifically
designed to connect to the power
supply connector on the 1Q meter and
then plug into a standard electrical
wall outlet.

m Dimensions in inches (mm):
0 Height: 4.00 (101.6)
0 Width: 2.40 (61.0)
0 Depth: 1.11 (28.2)

= Input voltage: 100 — 250 Vac.
= Input frequency: 50/60 Hz.

m Output voltage/current: +24 Vdc
at 0.45A.

= Output ripple: 100 mV maximum
(peak to peak).

= Rated output power: 10.8 watts.

= Turn on/turn off overshoot:
5% maximum.

m Turn on delay: 0.5 second maximum.
m Operating temperature: 0° — 40°C.
m Storage temperature: -40° — 80°C.

For more information visit: www.eaton.com
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Dimensions
With Communication Module
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Figure 56-32. Drilling Pattern — Dimensions in Inches (mm) Figure 56-33. 1Q DP-4000 Side View — Dimensions in Inches (mm)
Wiring Diagrams
3-Phase 3-Wire (Up to 600 Volts) 3-Phase 4-Wire (Up to 600 Volts)
Direct Voltage Connection and External Current Transformers Direct Voltage Connection and External Current Transformers
c 3CT N
L3 ~ C 3CT
— 0 ey
Line L2— 8 e 2CT | oad Line tz B — I
L1 a e A —A 3 1cT
L1
4
(99 - 275 Vdc) L -
(99 - 264 Vac) (99 - 275 Vdc) =
(24 - 48 Vdc) (99 - 264 Vac)
Control Power 1 (24 - 48 Vdc)
- Control Power
[ 1Q DP-4000 1 10 DP-4000
l l lFuse g g g l HIC HIB H$|A F 3
1626 30 4 A B Cc 11 luseg g g HIC HIB HIA
Nreel::\al rEcrgeEA 1 2 3 ° 4 A B C Nreull'ﬁ| H2CH2B H2A
— — — erm.
Separate Source Power Supply Module Separate Source Power Supply Module S S— —
3-Phase 3-Wire (Above 600 Volts) 3-Phase 4-Wire (Above 600 Volts)
External Voltage Transformers and Current Transformers External Voltage Transformers and Current Transformers
C N
L3 = o zgl L3 C — 3cT
Line L2 yy Y eT Load Line L2 B ——* 5 2CT Load
L1 £ A —=% ¢ 1CT
= L1 a8
F L
use = Fuse L
Open Delta 1
VT Connection WYE_
1 Connection MM
+
= 3 DP-4000 1Q DP-4000
Fuse g g g l HIC HIB H$|A Fuse 1y
A% BS CF | H2CH2B H2A Ag BrS] crij HIC HIB HIA
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erm.
If-P P ly M |
Self-Powered Power Supply Module Self-Powered Power Supply Module

Figure 56-34. Field Wiring Connections
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Table 56-15. Model 4100 Input and Output
| Model | Input Output
4000 0 0
4100 1 Digital (dry contact) 3 Relays
Table 56-16. Control Power Input
| Description | Separate Source Self Powered dc Source
Input Range, ac 110 — 240 Vac +10% 110 — 600 Vac +10% N/A
Frequency Range 45 — 66 Hz 45 — 66 Hz N/A
Input Range, dc 110 — 250 Vac +10% N/A 24 — 48 Vdc +20%
Burden 10 VA 10 VA 10 VA
Table 56-17. Displayed Values
Description Displayed Through Eaton’s Local Display
PowerNet System
ac Amperes Phases A, B, C +0.3% +0.3% = 1 digit
ac Voltage, Phase A-B, B-C, C-A +0.3% +0.3% = 1 digit
Phase A-N, B-N, C-N +0.3% +0.3% = 1 digit
Watts +0.6% +0.6% = 1 digit
Vars +0.6% +0.6% =+ 1 digit
VA +0.6% +0.6% = 1 digit
Watt-hours +0.6% +0.6% = 1 digit
Var-hours +0.6% +0.6% = 1 digit
VA-hours +0.6% +0.6% = 1 digit
Power Factor +1% +1%
Frequency +0.1Hz +0.1Hz
% THD Through 31st Harmonic Through 31st Harmonic
Note: All accuracy is measured as a percentage of full scale.
Product Selection
Table 56-18. 10 DP-4000
Description Catalog Price
Number UsS.$
4 indicates an 1Q DP-4000 model 1QDP4XY0
x = 0 indicates no I/O; x = 1 indicates 1/0
y = 1 indicates separate source supply, 110 — 240 Vac and 110 - 250 Vac
y = 2 indicates 24 — 48 Vdc power supply,
y = 3 indicates Three-phase power supply, 110 - 600 Vac
Separate source control power without 1/0 1QDP4010
Separate source control power without I/O, dc supply 1QDP4020
Three-phase power supply without I/0 1QDP4030
Separate source control power with three Form C relay output contacts and one sync pulse input 1QDP4110
Separate source control power with three Form C relay output contacts and one sync pulse input, dc supply 1aDP4120
Three-phase power supply with three Form C relay output contacts and one sync pulse input 1QDP4130
2 Form C relay outputs for protective alarming functions, 1 Form C relay output selectable for KYZ pulse output or
load shedding, 1 demand sync pulse input DP4I0OMOD
1Q Flange, to Provide Extra Clearance when Mounting IQFLANGE
45-inch (1143.0 mm) Extension Cable for Remote Mounting of Power Module IQA45CABLE
24 - 48 Vdc Separate Source Power Module 1QMDCPM
100 - 240 Vac and 100 - 250 Vdc Separate Source Power Module 1QMSSPM
3-Phase, Self-Powered Power Module 1QM3PPM
INCOM Communication Module IPONI
Ethernet Communications Module (10Base-T) EPONI
Ethernet Communications Module with Fiber Optic Port (10Base-T and 10Base-FL) EPONIF
Web Server Communications Module (10Base-T) WEBPONI
m RS-485 Communication Module with Modbus Protocol MPONI
Discount Symbol ...................... C10-S24
For more information visit: www.eaton.com CA08102001E
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10 210/220/230 Meters

1Q 220 Digital Meter

Product Description

The 1Q 200 is a family of microprocessor-
based metering and monitoring devices.
Its compact size and flexible mounting
capabilities make it suitable for machine
control panels such as panelboard and
switchboard mains and feeders, low
voltage metal-enclosed switchgear
feeders, and motor control centers.
The 1Q 200 series meter includes a
base module and a display module.
The 1Q 200 base module has the flexi-
bility to be directly mounted to the
display or separately panel mounted.
The display is integrally designed to fit
a standard 1/4 DIN or a 100 mm ANSI
cutout for new retrofit applications.

The 1Q 200 is ideal for individual load
monitoring or provides an alternative
to multiple ammeters, voltmeters,
ammeter and voltmeter switches,
wattmeters, varmeters, power factor
meters, frequency meters, watthour
and demand meters. ANSI C12 Class
10 revenue metering accuracy make
the 1Q 200 ideal for sub-metering and
sub-billing applications. The 1Q 200
can be easily programmed from the
display keypad, which features a 4 line
x 20 character LED backlit LCD display.
This menu driven device displays a
variety of selectable electrical system
values and may be programmed for
password protection.

The 1Q 200 series includes four varia-
tions all containing the same display
module. The 1Q 210 base module is a
reduced function variation, while the
1Q 220, I1Q 230 and 1Q 230M offer addi-
tional functionality. The 1Q 220 con-
tains a wider ranging power supply,
built-in INCOM communications, and a
KYZ pulse output. The 1Q 230 provides

all the same functionality of the 1Q 220
but adds digital inputs, digital outputs
and an analog input. The 1Q 230M
includes all the benefits of the 1Q 230
but replaces INCOM communication
with Modbus®.

Features

= Five different mounting options.

= 1/4 DIN standard 3.60 inches (91.4
mm) x 3.60 inches (91.4 mm) cutout
that meets global standards.

= One meter style with multiple
mounting choices — mount on
panel, DIN rail or back of meter.

= Autoranging power supply; one
style for any voltage up to 600 Vac
(1Q 220 and 1Q 230 only).

m Direct connection up to 600 Vac.
PTs are not required.

m ac or dc powered.

m Polarity sensing for errors such as
improper wiring or forward and
reverse power flow.

= Membrane faceplate designed and
tested to meet NEMA® 12 and IP52.

» Nonvolatile storage of all set points
and recorded peaks and minimums.

= Built-in INCOM or Modbus®
communications capability
(1Q 220 and 1Q 230 only).

= Digital and analog I/0 (1Q 230 only).

= Utility seal provision (1Q 230 only).

Monitored Values

m Phase currents.

= Voltage, L-L, L-N.

m System and per-phase power
including watthours,
varhours and VA-hours.

m System demand including watt
demand, VA demand and var
demand.

= Apparent and displacement
power factor.

m Frequency.

= True rms metering of distorted
currents and voltages up to the
31st harmonic.

m KYZ pulse output is available for use
with a watthour pulse recorder or
totalizer (1Q 220 and 1Q 230 only).

m Recorded minimums and
maximums of most values.

Table 56-19. Catalog Numbers — Dimensions in Inches (mm) and Feet (m)

Description Catalog
Number
1Q 230 Complete Meter 10230
Includes Base, Display and 14-inch Cable with INCOM Communications,
KYZ Output, Digital Inputs, Digital Outputs, Analog Input,
and Utility Seal Provision
1Q 230M Complete Meter 10230M
Includes Base, Display and 14-inch Cable with Modbus Communications,
KYZ Output, Digital Inputs, Digital Outputs, Analog Input,
and Utility Seal Provision
1Q 230 Base Module 10230TRAN
1Q 230M Base Module 10230MTRAN
1Q 220 Complete Meter 10220
Includes Base, Display Module and 14-inch (355.6 mm) Cable
with INCOM Communications and KYZ Output
1Q 210 Complete Meter 10210
Includes Base, Display and 14-inch (355.6 mm) Cable
1Q 220 Transducer Base Only with INCOM Communications and KYZ Output 10220TRAN
1Q 200D 1Q 210/220 Display Module 10200D
3-foot (.9 m) Category 5 Cable 1Q23CABLE
6-foot (1.8 m) Category 5 Cable 1Q26CABLE
10-foot (3.0 m) Category 5 Cable 1Q210CABLE

CA08102001E
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Technical Application Data

Table 56-20. Technical Data

Compatible with the following systems:

Electrical Standards

Metered Values and Accuracies at Full Scale

m 3-phase, 3-wire = UL and cUL® listed Accuracy
m 3-phase, 4-wire m UL File Number E185559 ac Ampere Phase A +/-0.5%
m 1-phase, 2-wire = CSA certified (Not ANSI revenue certified Phase B
m 1-phase, 3-wire as a single-phase meter) Vot Phase C
E mark f licati here E ac voltage
" CE mark for spplcations where European | *oleAE  PhasoA - 05%
Phase B-C Phase B
Current Input (Each Channel) Safety Phase C-A Phase C
m Current Range: 2 Times m [EC 1010-1 (1990) Incl. Amend. 1 and 2 (1995) | watts +-1.0%
m Nominal Full Scale Current: 5 amperes ac = EN61010-1 (1993) Vars +/-1.0%
m Overload Withstand: 10 amperes ac continuous |m CSA® C22.2 #1010.1 (1992) VA +/-1.0%
150 amperes ac 1 second = UL 3111 Watthours +/-1.0%
m Input Impedance: 0.01 Ohms Frequency Range Varhours +/-1.0%
= Burden: 0.025 VA 50/20 Hz yrang VA-Hours +-1.0%
Power Factor +/-2.0%
Voltage Input (Each Channel) EMC Frequency +/-0.1%
m Voltage Range (Nominal) 90 - 600/347 Vac = Emissions
= Nominal Full Scale Voltage 120 - 600/347 Vac FCC Part 15 Class A
m Overload Withstand 660 Vac continuous CISPR 11 (1990)/EN55011 (1991) Group 1 Class A
800 Vac 1 second = Immunity
= Input Impedance 2 megaohm Electrostatic Discharge
" - EN61000-4-2 (1995)/EN50082-2 (1995)
CT (Primary) Settings 4 KV Contact Discharge Control Power Input
Select from 256 values ranging from 5 to 8000 Vac Vdc

8 kV Air Discharge

amperes ) ) Electrical Fast Transient 1Q 210 110 - 240 +/-10% 125 - 250 +/-10%
m PT Primary 256 values with ratios up to 200 kV EN61000-4-4 (1995)/EN50082-2 (1995) 1Q 220 100 - 600 +/-1OZA: 48 - 250 +/'10:/o
2 KV Power Lines 10230 100-600+/-10% ~ 48-250+-10%
2 kV Signal Lines Erer?uency 50-60 Hz +/-10% —
Radiated Immunity Burden 180 mA 700 W

EN61000-4-3 (1997)/EN50082-2 (1995)
10V/m

Environmental Conditions Communications

Base Display Conducted Immunity INCOM Compatible 1200/9600 Baud
Operating EN61000-4-6 (1996)/EN50082-2 (1995) m (IQ 220 only — does not require IPONI)
Temperature -20°C to 50°C 0°C to 50°C 10V rms Modbus Compatible 9600/19200 Baud
Power Frequency Magnetic Field m (1Q 230M only — does not require PONI)
Storage EN61000-4-8 (1995) Input/Output
Temperature -30°C to 85°C -20°C to 60°C 30 A/m KYZ Solid-State Relay Output
Operating 0.0% to 95% [ ?g ;:13,3 :rt]ﬁ/t)lo Vac/300 Vdc (IQ 220 and
Humidity Noncondensing = Digital Input 96 mA at 12 — 48 Vdc
Maximum (1Q 230 only)
Relative m Digital Output 96 mA at 125 Vac/176 Vdc
Humidity 80% up to 31°C (1Q 230 only)
m Analog Input 4 - 20 mA (IQ 230 only)
CutlerHammer 1220 I
I:I 4.33 3.62 EIB 3.62
B (110.0) (92.0) (92.0)
v in |
B
4.33 lee 097 [ 6.06 4,‘
(110.0) 0.50 _, (24.6) 0.06 (154)
(12.7)
SR K- AL 6.74
m (46.7) (171.2)

Figure 56-35. 1Q 220 — Dimensions in Inches (mm)
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3-Phase 3-Wire (up to 600 Volts)
Proper CT polarity is critical to the proper operation of the meter

Line Load
L3 JAYAY
AT ‘L T
L2 -
JaYa)
L1 5
o
H2A | H2B H2C -

Case
1Q 200 Ground
must be
connected
VA VB \éc NEU PS1 F(’PSZ for proper

? ? Oj__operation
L %A? Fuse_

Control Power

1Q 220 Q210
90 - 600 Vac 110 - 240 Vac
48 - 250 Vdc 125 - 250 Vdc

3-Phase 4-Wire (up to 600 Volts)
(Line Powered) Proper CT polarity is critical to the proper operation of the meter

Line Load
N
JAVAN
L3 a0
L2 ¥ T ¢
JaVa\
L1 g —'y
T
H2A H2B H2C -
[©) (] [e]
H1A T H1B T H1C T Case
- - Ground
1Q 200 must be
connected
Bp gy e | reeee
O
L ] —
; Fuse
Control Power
1Q 220 1Qa 210
90 - 600 Vac 110 — 240 Vac
48 — 250 Vdc 125 - 250 Vdc

3-Phase 3-Wire (above 600 Volts)
Proper CT polarity is critical to the proper operation of the meter

3-Phase 4-Wire (above 600 Volts)
Proper CT polarity is critical to the proper operation of the meter

Line Load Line Load
L3 A N
- o] L3 A —
L2 EgR— AN
L1 T ° JaYa\ L2 T x 'L o
é I VE L S Y L1 TS {\'/\‘_0
Fuse *— E
— P
HaA L HZB L HZC * WA | WB | M| | —
Open T T T [e) [e) o
o s B Case WYE Lo i i { wic | Case
Ground i - - Ground
Connec- X 1Q 200 must be Connection: -\~ 1Q 200 must be
tion ] ?OnneCted connected
VA VB VC NEU PS1 PS2 or proper for proper
H VAVB VC NEU PS1 PS2 prop
? ? Q ? ? ? O operation o O operation
" L R e’ 0ot
Fuse g %? Fuse
Control Power Control Power
1Q 220 1Q 210 1Q 220 12210
90 - 600 Vac 110 — 240 Vac 90 - 600 Vac 110 - 240 Vac
48 — 250 Vdc 125 - 250 Vdc 48 — 250 Vdc 125 - 250 Vdc

Figure 56-36. Typical Field Wiring Connections

CA08102001E
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Specifications (Continued) €200 Display Module
Gasket
e Panel
| — 1Q 200 Display
Module —
Mounted in Locking Washer
a Panel A —
E.n‘ Hex Nut
o H._ZY Mounting Bracket
200

.
Base Module ——<—«
.
N

5] 0/[0] 9][5] o

Lock Washer u
#10 Screw ‘&D

.25 Inches (6.4 mm)
Diameter Cutout

3.9 Inches (100 mm)
ANSI Cutout

Figure 56-39. Display Mounting Options

Figure 56-37. Mounting the 1Q 200 Base
Module to the 10 200 Display Module

N
H1A H2A H1B H2B H1C H2C @
r System Current
Transformer Input
INCOM™
Transmit LED T X e
INCOM™ Port b é ; Connect to
1Q 200 Displa
K-Y-Z Pulse 1|Nc20M3 XPUISEZ DISPLAY Module P
o [ellellellel[s]le
VA VB VC NEU PSI PS2
@ ) A A A (®r— Ground Lug
]
System Neutral 1Q 200

Voltage Input

Power Supply

3.55
(90.2)

L8 2.00 25
(19.8)[‘7(50.8) : (6.35)
_<@ )

Slot Size /

.125 (3.2) Radius

(4 places)

5.05
(128.3)
] O O =
4.55
(115.6)

Figure 56-38. Mounting Hole Pattern for the
10200 Base Module — Dimensions in
Inches (mm)

Figure 56-40. 10 220 Base Connections

For more information visit: www.eaton.com
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10 100 Meter

F:T-N Cutier-Hammer

Cutler-Hammer

F:I-N
ia 100

1Q 115

Product Description

Eaton’s IQ 100 is designed for basic
feeder applications where minimal
data is required by the end user. This
simple-to-use meter provides accu-
rate measurement and displays up to
12 electrical parameters including
average voltage and current for the
system, plus line-to-line and line-to-
neutral measurements. As an option,
frequency can also be monitored. The
IQ 100 has programmable voltage and
current transformer ratios and true
rms indication for accurate measure-
ment of distorted waveforms, which
can be viewed through four screens
via a high visibility LED display. The
IQ 100 is an invaluable tool for all
power monitoring applications.

There are two models in the 1Q 100
series of meters. The IQ 110 models
provide voltage and current measure-
ment only. The 1Q 115 models provide
frequency monitoring in addition to
voltage and current measurement.

All other characteristics are identical
in all meters in the 1Q 100 series.

Low Cost Meter

The 1Q 100 family includes a series of
simple meters that monitors voltage,
current and frequency and is used in a
wide variety of applications where the
local display of these values is desired.

Application Description

m Local display of 3-phase voltage
and current.

= Optional display of system frequency.
m Typical applications can include:
Motor control centers
Switchboards

Panelboards

Switchgear

Feeder panels

Generator sets

O 0O ooogoo

Control panels

Metered/Monitored Parameters
True rms measurement.
System volts.
System current.
For 3-phase, 4-wire systems:
0 Voltage, L-L and L-N
0 Phase currents
m For 3-phase, 3-wire systems:
0 Voltage, L-L
0 Phase currents

m Frequency monitoring available on
the 1Q 115 series.

Physical Characteristics

High visibility 3-line LED display.

Optional display of system frequency.

ANSI style case.

Simple menu driven interface.

Dimensions: 4.31-inch H x 4.31-inch

W x 6.70-inch D (109.5 mm H x

109.5 mm W x 170.2 mm D).

m Depth behind panel: 6.04 inches
(153.4 mm).

m Display size: 4.31 x 4.31 inches
(109.5 mm H x 109.5 mm).

= Panel cutout: 3.98-inch (101.1 mm)
diameter, 4 stud positions.

m Faceplate rated IP54.

Auxiliary Supply

Ideally, the 1Q 100 series of meters should
be powered from a dedicated supply,
either 100 - 250 Vac or Vdc or 12-48 Vdc.
However, the device may be powered
from the sensing voltage provided the
source remains within the working range
of the chosen auxiliary supply.

Specifications

Input

Nominal input voltage: 57.7 — 346 Vac
L-N, 100 - 600 Vac L-L in four ranges.
Maximum continuous input voltage:
120% nominal.

Maximum short duration input volt-
age: 2 times for 1 second, repeated
10 times at 10 second intervals.
System PT ratios: Up to 400 kV
(primary).

Nominal input voltage burden: < 0.2 VA.
Nominal input current: 5 A (1 A option).
Standard CT primary values: Up

t0 9999:5 A.

Optional CT primary values: Up

t0 9999:1 A.

Maximum continuous input current:
120% nominal.

Maximum short duration current
input: 20 x for 1 second, repeated

5 times at 5 second intervals.

Nominal input current burden: < 0.6 VA.

Auxiliary

Standard nominal supply voltage
100 V - 250 Vac or Vdc:

0 (85 V - 287 Vac absolute)

0 (85 V -312 Vdc absolute)

ac supply frequency range: 45 - 66 Hz.
ac supply burden: 6 VA.

Optional auxiliary dc supply
12V -48 Vdc:

0 (10.2 V -60 Vdc absolute)
dc supply burden: 6 VA.

Measuring Ranges

Voltage 70 to 120% of nominal:
O (functional 4 — 120%)
Current 5 to 120% of nominal:
O (functional 5 — 120%)
Frequency 45 to 66 Hz.

Accuracy

Voltage: +0.1% of range +0.4%
of reading.
Current: £0.1% of range +0.4%
of reading.

m Frequency: 0.15% of mid-frequency.

Temperature coefficient:
0.013%/°C typical.

Display update time: 500 ms.

CA08102001E
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Enclosure

= Enclosure style: ANSI C39.1.

m Compliant with:
0 UL 140758
0 EC 1010/BSEN 61010-1

= Material: Polycarbonate front and
base, steel case.

m Terminals: Barrier terminal strip 6-32
binding head screw.

m Dielectric voltage withstand:
Test 3.5 kV rms 50 Hz for 1 minute
between all electrical circuits.

= Operating temperature: -20 to +70°C.

= Storage temperature: -30 to +80°C.

= Relative humidity: 0 to 95% non-
condensing.

s Warm-up time: 1 minute.

m Shock: 30g in 3 planes.

m Vibration: 10 to 55 Hz, 0.15 mm
amplitude.

m Enclosure Integrity: IP54
(front face only).

m Dimensions: 4.31-inch H x 4.31-inch
W x 6.70-inch D (109.5 mm H x 109.5
mm W x 170.2 mm D).

m Panel Cutout: 3.98-inch (101.1 mm)
diameter, 4 stud positions.

Fusing

Itis recommended that 1 ampere fuses
be installed on all voltage lines.

Safety/Ground Connections

For safety reasons all CT secondary
connections should be grounded in
accordance with local regulations.

Programming

All 1Q 100 meters are easily
programmed, and measured values
are displayed using the two pushbut-
tons on the front panel. All configura-
tion screens can be protected by an
optional programmable password.

Wiring

Input connections are made to screw clamp terminals. Terminals for both current
and voltage connections are sized to accept two #9 AWG (3 mm?2) solid or
stranded wires, or ring lugs suitable for 6-32 screws.

L1

SUPPLY

L2

L3

§
orOor

AUX
SUPPLY

[

95
A

L 5
RNAS

zBREE

o0

Figure 56-42. Connection Diagram — 3-Phase, 4-Wire Systems

Display Mode

The 1Q 100 displays measured para-
meters on a 3-line, 4-digit LED display.
The displayed parameters appear in
the following order.

= Screen 1:

0 System volts

0 System current

0 System frequency (IQ 115 only)
m Screen 2:

0 Volts L1 - N (4-wire only)

0 Volts L2 = N (4-wire only)
0 Volts L3 - N (4-wire only)

= Screen 3:
0 Volts L1-L2
0 Volts L2 -1L3
0 Volts L3 - L1
m Screen 4:

0 Current L1
0 Current L2
0 Current L3

Catalog Information

There are four choices that must be
made to determine the correct catalog
number for an 1Q 100 meter:

= Frequency measurement.

m System configuration and
voltage level.

= Nominal current input.
s Control power.

Catalog numbers of meters without
frequency measurement start with

IQ 110, and catalog numbers of meters
that read frequency start 1Q 115. There
are also separate catalog numbers for
3-wire (S3) and 4-wire (S4) systems.
There are then four voltage level
choices for each type of system. The
next choice is the nominal current
input, 5 A or 1 A. And finally, the
control voltage range is selected; the
standard control power supply is dual
rated, 100 to 250 volts ac or dc, or the
optional dc only power supply that
operates on 12 to 48 volts dc.

The following table can be used
as a guide to construct a proper
catalog number.

For more information visit: www.eaton.com
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How to Construct an 1Q 100 Catalog Number

) 3.37 ,
Table 56-21. Catalog Numbering System (85.6)
= —-1-— =
Model 4.06
10 = Volt and Current - 3.37 (103.1)
Measurement Nominal (85.6)
15 = Volt, Current and Input Current ©0.31
Frequency Measurement AM=1A = (7.9)
A5 =5A |
Sensing Voltage Control Power
3-Phase 3-Wire gg; = ‘11(2)0— 46235\6d\(/: g -
S31- 100120V L.L =100 - ac/Vdc Figure 56-44. 10 100 Cutout

S$32=121-240V L-L
S§33=241-480V L-L
S34=481-600V L-L

3-Phase 4-Wire

S41=58-69V L-N
S42=70-139VL-N
$43 =140-277VL-N
S44 =278-346 V L-N

3.37
(85.6)]

An example of a valid catalog number is IQ110S33A5CP2 for
a 1Q 100 series meter that:

m Measures voltage and current only.
m Operates on a 3-phase, 3-wire system from 241 to 480 V L-L.
= Accepts current from a 5 ampere nominal CT. 3.37
m Has a standard 100 to 250 Vac/Vdc power supply. (2552)
101.1
Table 56-22. 10 100 Series : )
D ipti Catal . .
eseription NZ,:;S, Figure 56-45. 10 100 Rear View
Basic I1Q 110 Series Meter for Voltage 1Q110xxxxXXXXX
and Current Monitoring
1Q 115 Series Meter with Voltage, 1QT15XxXXXXXXX (154243)
Current and Frequency Monitoring : 0.66
. . . (16.8) ~
10100 Dimensions in Inches (mm) —I—.
[—
4.31 {E
(109.4} 5
4 E:T-N | Cutler-Hammer )
Syavors O & aro0e i
ok =1
mhg Srem || 431 —
——_— _ (109.4} 6.70
You L34 eroon (170.2) J
Ampa L3 O
.25 (6.4) — 28 UNF Fixing Studs
\\ J : I
Figure 56-46. 1Q 100 Side View

Figure 56-43. 12 110 Faceplate

CA08102001E For more information visit: www.eaton.com
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10 Multipoint Energy The IQ Multipoint Energy Submeter II = Supports Time-of-Use energy
Submeter II — Low Cost is |dez_al for multi-tenant applications monitoring.

! P in which property managers are = Demand interval adjustable from
MllltlpOIllt Meter interested in measuring tenant energy 5 to 60 minutes.

usage for the purposes of monthly
energy cost allocation. As such, its
customers include apartment com-
plex owners, office owners, tenant
building managers, and meter reading u
companies. The 1Q Multipoint Energy
Submeter II can measure any of

the following number of circuits: n

m Measures bus voltage.

s Front panel LEDs provide status of

unit and communication activity.

Meets rigid ANSI C12.1 and IEC

61036 accuracy specifications for

revenue meters.

UL listed under UL 8N83.

m Current Sensors are UL-recognized
components.

= Can be directly mounted in a UL-
approved panelboard or switchboard.

= n BT | Coller-Hammer

T O BULTLPOINT ENERGY
i SUBMETER §

m 16 single-phase, 2-wire (single-pole).
= Eight single-phase, 3-wire (2-pole).
m Five 3-phase, 4-wire (3-pole).

1Q Multipoint Energy Submeter II

Eaton’s IQ Multipoint Energy Subme-
ter Il is a revenue class electronic sub-
metering device that can be mounted
in panelboards or switchboards. When
mounted in a panelboard or switch-

Any of the circuits listed can be mixed
provided the total number of Current
Sensors does not exceed 16. The
meter provides instantaneous (kW),
demand and cumulative (kWh) mea-
surements for each load. The unit

Communication Capabilities

With the 1Q Multipoint Energy Submeter
II's built-in communication capabilities,
remote meter reading and monitoring
functions can be integrated into both

board, the 1Q Multipoint Energy Sub-
meter II provides customers with an
integrated power distribution and
energy metering solution that saves
space, reduces installation labor and
lowers total cost.

Product Description

The 1Q Multipoint Energy Submeter II
provides a cost-effective solution for
residential or commercial metering
installations. Typical installations
include:

High-rise buildings.
Government institutions.
Universities and campuses.
Office buildings.

Medical facilities.

Apartment and condominium
complexes.

Airports.

Shopping malls.
Industrial parks.
Mixed-use facilities.

General Applications

The 1Q Multipoint Energy Submeter II
provides cost-effective and space-
saving energy submetering for a

wide variety of applications. The 1Q
Multipoint Energy Submeter II is
ideally suited for energy metering of
multi-tenant buildings. It can also be
used to monitor energy to any load up
to 600 volts for energy billing or cost
allocation. Built-in communication
capabilities enable an I1Q Multipoint
Energy Submeter Il to be networked to
a local PC or via modem to a remote
master PC or energy service provider.

also provides interval energy data
logging, time of use energy registers,
coincident peak demand storage

and scheduled remote meter reading
data in non-volatile memory.

Bus voltage is also measured.

The 1Q Multipoint Energy Submeter II
uses highly accurate Current Sensors
to monitor each load. Current Sensors
can be provided in a number of ratings
and are supplied with integral cable
and plug-in connector. All Current
Sensors are self-protecting in the
event of an open circuit condition
under load. The 1Q Multipoint Energy
Submeter II automatically detects

the rating of each Current Sensor

that is connected.

The 1Q Multipoint Energy Submeter II
is UL listed as a Class 1 device.

Features

Built-in communication interface.
Flexible metering configuration.
Monitors single-phase and three-
phase loads from 120 Vac to 600 Vac
in three voltage ranges.

= Monitors power in watts and energy
in watthours for up to 16 Current
Sensors.

= Very low profile design, less than
1.5 inches (38.1 mm) in height.

m Energy values stored in non-volatile
memory.

m Stores extensive energy profile data
for each metering point. Can be
used to identify coincidental peak
demand contribution.

m Space saving stacking design allows

two units to be mounted together.

Multipoint electrical energy metering.

new and retrofit applications.

Eaton’s INCOM communications.

Software Compatibility

The 1Q Multipoint Energy Submeter
1L is fully compatible with Eaton’s
PowerNet software platform includ-
ing the E-Bill cost allocation software.
The 1Q Multipoint Energy Submeter
II can be utilized as part of an
electrical energy monitoring and
billing system.

The 1Q Multipoint Energy Submeter
II can be remotely monitored via
Eaton’s FetchlT software package.
The 1Q Multipoint Energy Submeter II
is compatible with third-party soft-
ware platforms and interface devices.

Configuration

The 1Q Multipoint Energy Submeter
1T is fully configurable using Power
Xpert or free PowerPort configura-
tion software.

PowerPort can be downloaded

free from either the Internet or the
Eaton Intranet.

Each IQ Multipoint Energy Subme-
ter II can be configured for up to 16
metering points in any combination
of single-phase and three-phase
metering points.

PowerPort is used to assign Current
Sensors to metering points.

Either PowerPort or Power Xpert can
be used to configure the built-in
data logs for energy profiling.

Both Power Xpert and PowerPort
can be used to set up the Time-
of-Use energy registers and the
Automatic Meter Reading schedule.

For more information visit: www.eaton.com
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Wiring

The Current Sensor cable is rated
600 volts and is recognized by UL
as Class 1 wiring.

IMPCABLE used for INCOM commu-
nication between devices is rated
600 volts and is recognized by UL
as Class 1 wiring.

Consult TD17513 Wiring Specifica-
tion Base Rules for detailed
information on proper installation
and termination of INCOM
communications network cable.

Easy to Install

Approved by UL for mounting inside
panelboards and switchboards.
Stacking design allows two units to
be mounted in a panelboard using
less that 8 inches (203.2 mm) of
vertical space.

For retrofit applications, the 1Q
Multipoint Energy Submeter II can
be mounted in an external auxiliary
enclosure.

Quick connect terminals for Current
Sensors, INCOM communications
and bus voltages make wiring the
unit quick and easy.

Meets All Standards

Underwriters Laboratories Inc. listed
under file number E166079.

CSA approved.

Complies with UL 991 radiated
susceptibility requirements.
Third-party tested for ANSI C12.1
(1%) accuracy.

Complies with FCC emission
standard Part 15, Subpart B.

Specifications

-

\

[CE] cutler-Hamme
Ca1. MO EEVER

1Q Multipoint Energy Submeter II — Current Sensor

Voltages

Three models are available, each
covering a specific voltage range.

= Model 1 — 120/240/208 volts:

0 120 volt single-phase

0 120/240 volt single-phase

0 120/208 volt three-phase Y
n Model 2 — 277/480 volts:

0 277 volt single-phase

0 277/480 volt three-phase Y
» Model 3 — 347/600 volts:

0 347 volt single-phase

0 347/600 volt three-phase Y

Current Sensors

0 to 50 amperes.
0 to 70 amperes.
0 to 125 amperes.
0 to 200 amperes.
0 to 400 amperes.

0 to 5 amperes for use with an
external current transformer with

5 A secondary. (ANSI C12 Class 10.)
(Catalog number: CS005.)

Metering Accuracy

The 1Q Multipoint Energy Submeter II
meets the rigid ANSI C12.1 and IEC
61036 — 1.0% metering accuracy
requirements.

m <2% error at 1% of full scale.

m <1% error at 1.5% of full scale.

m <1% error at 90% to 110% of rated
voltage.

m <1% error at 57 and 63 Hz.
m <2% error at 0.5 lagging PF.

Environmental

= Operating temperature:
-20°C to +50°C.

s Humidity: 0% to 95%.

Power

m There are three power supply
options:
0 120 Vac, 57 to 63 Hz, 6 VA
0 277 Vac, 57 to 63 Hz, 6 VA

0 347 Vac, 47 to 63 Hz, 6 VA

CA08102001E
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EMC

m Compliant with FCC rules and
regulations, Part 15, Subpart B,
Class B equipment.

m Compliant with UL 991 radiated
susceptibility requirements.

Communications

= INCOM communication network
supports up to 1,000 devices up to
distances of 10,000 feet (3,048 m).

m INCOM communication speed of
9600 bps.

Energy Value Storage

m 50 ampere current sensor:
214,748,364 kWh.

= 70 ampere current sensor:
300,647,710 kWh.

m 125 ampere current sensor:
536,870,912 kWh.

m 200 ampere current sensor:
858,993,459 kWh.

= 400 ampere current sensor:
1,717,986,916 kWh.

= 5 ampere external CT sensor:
8,589,934 x CT primary rating in kWh.

Product Feature Overview

The 1Q Multipoint Energy Submeter II
offers low-cost metering of kW and
kWh for multiple tenants of residential
and commercial office buildings for
one- to three-phase voltage loads not
exceeding 347/600 volts. The 1Q Multi-
point Energy Submeter II contains
INCOM networking to chain together
multiple meters in locations through-
out the facility. See Figure 56-47 for

a typical apartment building layout.

Key Features

Reduced Equipment Space: The 1Q
Multipoint Energy Submeter II con-
sumes 80% less wall space compared to
glass bulb meters that must be individu-
ally or group mounted independent

of the loadcenter or panelboard. By
installing the meter in the loadcenter
and providing Current Sensors to

each load within the panelboard, less
real estate is occupied, not only in

the ground floor, but at individual
tenant floor spaces. A typical integrated
distribution and metering solution using
the 1Q Multipoint Energy Submeter II
uses 45% less wall space than separately
mounted submeters.

Apartment Building

Panelboards with
One or more |1Q
Multipoint Energy

4 Submeter IT

INCOM—*

_y / Display Module

Optional Local

el

Modem

I-»m»m.zg\ﬁq-=

= Remote Billing

or
Local PC

Figure 56-47. Typical Building Installation

Reduced Wiring and Cost: Because
Current Sensors are provided with pre-
wired leads and connectors for each
load in the panelboard, there is 60%
less field wiring to be performed on
site, greatly reducing cost, time and
potential for errors in the field.

High Accuracy: ANSI and IEC revenue-
grade accuracy for each metering
point permits the facility owner to
charge each tenant confidently.

Communications Capability: INCOM
communications is built into each

IQ Multipoint Energy Submeter II for
chaining them together on a robust,
field-proven, communications
architecture. INCOM can be used to
communicate to the complete line

of Eaton’s metering products and is
also useful for those projects requiring
local communications to Power Xpert
Power Management system.

In addition Table 56-24 lists

several Gateway products to enable
communications to RS-232 Ethernet
or RS-485 with Modbus protocol.

Time-of-Use Metering: The 1Q
Multipoint Energy Submeter II will
keep track of four different utility rates
for four (4) changes of rate seasons
with separate weekday, weekend and
holiday rates. The Time-of-Use logging
supports eight (8) rate changes per
day and also stores the peak demand
for each rate period. All Time-of-Use
information is stored in non-volatile
memory.

Automatic Meter Reading: The 1Q
Multipoint Energy Submeter II can be
configured for easy remote reading by
saving just the needed energy infor-
mation in a separate memory location.
This location can be set up to save

all of the necessary energy data for a
periodic monthly read with a set day of
the month and time of that day. Addi-
tionally the user can program up to six
specific dates and times to save meter
readings. The 1Q Multipoint Energy
Submeter II then stores the total
energy and peak demand for each
Time-of-Use rate for each meter point
so that all of this information can be
effortlessly downloaded to a remote
system. The |IQ Multipoint Energy Sub-
meter II saves all of this data for up to
13 months in non-volatile memory.

For more information visit: www.eaton.com
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Catalog Information

The I1Q Multipoint Energy Submeter II, Current Sensors and
other accessories can be ordered from Eaton distributors.
Refer to the following catalog numbers when ordering.

Table 56-23. 1Q Multipoint Energy Submeter II Products

Product Catalog
Description Number
1Q Multipoint Energy Submeter II 120 V with INCOM IQMESIIN1
1Q Multipoint Energy Submeter II 277 V with INCOM IQMESIIN2
1Q Multipoint Energy Submeter II 347 V with INCOM IQMESIIN3
Current Sensors — 5 Amperes, Qty. 3 CS005
Current Sensors — 50 Amperes, Qty. 6 CS050
Current Sensors — 70 Amperes, Qty. 6 CSo070
Current Sensors — 125 Amperes, Qty. 3 CS125
Current Sensors — 200 Amperes, Qty. 3 CS200
Current Sensors — 400 Amperes, Qty. 3 CS400
Current Sensor Extensions — 4 Feet (1.2 m), Qty. 6 CSET04
Current Sensor Extensions — 8 Feet (2.4 m), Qty. 3 CSETO08
Current Sensor Extensions — 16 Feet (4.9 m), Qty. 3 | CSET16

Note: Total sensor lead length must not exceed 20 ft. (6 m).

Support products for the IQ Multipoint Energy Submeter II
include the Digital Input Module (DIM), the Local Display
Module, IMPCABLE and a number of communications

converters, as described in Table 56-24 below.

Table 56-24. 10 Multipoint Energy Submeter II Support Products

Product Catalog
Description Number
INCOM Communication Cable, 1,000 feet (305 m), IMPCABLE
600 volts Insulation

Subnetwork Master Local Display allows local access | LDISP120
to Energy Information (120 Vac)

Subnetwork Master Local Display allows local access | LDISP24
to Energy Information (24 Vac/dc)

INCOM to RS-232 Communication Gateway MINTII
INCOM to Ethernet (Cats) Communication Gateway EMINT
INCOM to RS-485 Communication Gateway MMINT
with Modbus Protocol

Digital Input Module — supports 4 Pulse Inputs DIM

or 8 Status Inputs

All of the gateway products in Table 56-24 above can support
the conversion of multiple IQ Multipoint Energy Submeter II
meters to another communication network. The MINT II

and the EMINT can support up to 1000 units while the

MMINT supports up to 32 units.

Mounting Dimensions

The Digital Input Module (DIM) can be used to totalize pulse
outputs from water meters, gas meters, steam meters or
even old electrical meters with KYZ pulse outputs. The DIM
can then be connected to the same INCOM network as the
IQ Multipoint Energy Submeter II and this information can
then be used in Power Management software packages.
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Mounting Dimensions (Continued)
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= Dl Figure 56-54. Current Sensor Dimensions
l‘: =, | Table 56-25. Current Sensor Dimensions in Inches (mm)
- U [ Sensor | H |w [T [1ID [L
- CS005 |2.28(57.9) |0.60(15.2) | N/A N/A 2.60 (66.0)
|| CS050 | 1.55(39.4) |1.18(30.0)|0.50 (12.7)|0.32 (8.1) | 36.00 (914.4)
CS070 |2.10(53.4) |1.73(44.0)| 0.58 (14.7) | 0.55 (14.0) | 36.00 (914.4)
| CS125 |2.10(53.4) |1.73(44.0)|0.58 (14.7)| 0.55 (14.0) | 45.00 (1143.0)
B s CS200 |3.06(77.7) |2.69 (68.3)|0.75(19.1)| 1.25 (31.8) | 45.00 (1143.0)
— (201.7) CS400 |4.33(110.0) | 3.42 (86.9) | 1.08 (27.4) | 1.50 (38.1) | 72.00 (1828.8)

i T

JL .0478 THK.

Figure 56-52. Double Unit — Side View
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1Q Energy Sentine

ITM

and

1Q Power Sentinel

5 A
e
1Q Sentinel

10 Sentinels

IQ Sentinels are microprocessor-
based submeters, designed to monitor
power, energy, currents, voltages,
power factor, frequency, apparent
power and reactive power. They
represent an alternative to installing
separate wattmeters, watthour meters,
watt demand meters, ammeters,
voltmeters, and more.

IQ Sentinels are available with two
different capabilities:

m The Energy Sentinel version that
monitors watts, watthour and
watt demand.

Table 56-26. 10 Energy and Power Sentinel Features

m The Power Sentinel version that
monitors watts, watthour, watt
demand, currents, voltages, power
factor, frequency, apparent power
and reactive power.

Key advantages include unmatched
savings in space, lower installation
costs, and the capability to communi-
cate data readings in a variety of ways.

IQ Sentinels with built-in CTs and
communications have the added
benefit of greater overall system
accuracy. Conventional metering often
is less accurate since external CTs and
separate transducers may each have
inaccuracies of 1% or more.

1Q Energy Sentinel
Features

1Q Power Sentinel
Features

1Q Sentinel
Benefits

Monitors (accuracy stated full scale)

Kilowatts +1.0%
Kilowatts Demand +1.0%
Kilowatt Hour +1.0%

Built-in CTs version up to 400 amperes or
external CTs version up to 4000 amperes
Breaker, Panel or DIN-rail mounted
Powered directly off the line
Built-in communication capability
Address set by DIP switches
Communication at 9600 baud
Noise immune INCOM™ protocol
Choice of operator interfaces
Subnetwork Master Local Display
Breaker Interface Module (BIM)
Power Management Energy Billing software
Power Management Software
UL® and CSA® listed

m Monitors (accuracy stated full scale)

ac line current (each phase) +0.5%
ac line-to-line voltage +0.5%
ac line-to-neutral voltages +0.5%
Watts (each phase and total) +1.0%
Vars (each phase and total) +1.0%
VA (each phase and total) +1.0%
Apparent Power Factor

(each phase and total) +0.5%
Displacement Power Factor

(each phase and total) +0.5%
Demand (total watts) +1.0%
Frequency +0.5%
Watthours +1.0%

Built-in CTs version up to 400 amperes

Panel or DIN-rail mounted

Powered directly off the line

Built-in communication capability
Address set by DIP switches
Communication at 9600 baud
Noise immune INCOM protocol

m Choice of operator interfaces

Subnetwork Master Local Display

Breaker Interface Module

Power Management Energy Billing software

Power Management Software
UL and CSA listed
CE mark

One device replaces multiple meters

and/or transducers

Improved system accuracy

Savings in product cost

Savings in space

Savings in installation cost

No external power source is needed

Permits remote monitoring and
interconnection with programmable logic
controllers and building management systems.
For further information see section on Power
Management Software Systems

Designed to interface directly with Power
Management Software Energy Billing software
Flexibility — displays what is needed where

it is needed

Power Management Software

Note: The Power Sentinel is available only in the Universal Mount version with internal CTs.

CA08102001E
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10 Sentinels (Continued)

Eaton’s 1Q Sentinels provide a unique
cost-effective method to implement
energy submetering at lower levels in
the distribution system.

The ability to monitor power distribution
systems down to the machine or process
level at an industrial facility has become
essential to provide key benefits such as
to verify the accuracy of the utility bill,
identify and track energy usage to the
loads that consume it, develop a facility
energy profile to establish a baseline,
allocate energy costs to create account-
ability, etc.

An optional door-mounted interface,
the Subnetwork Master Local Display,
is available to display the energy
parameters monitored by the 1Q
Sentinels.

Submetering application examples
for the 1Q Sentinels include energy
demand monitoring, product cost
analysis, process machine tool effi-
ciency and productivity improvement,
and energy cost allocation or tenant
billing for commercial, industrial,
recreational and residential facilities.

Note: For customer billing applications,
consult local utility for metering
requirements.

Commercial applications include
energy cost allocation within conven-
tion halls, office buildings, shopping
malls, hospitals, warehouses and
storage facilities.

Industrial applications include depart-
mental billing and process/assembly
line energy cost analysis. IQ Energy
Sentinels may be substituted for watt
transducers when monitoring machine
tool and equipment performance
within plants.

Recreational facilities include sports
arenas, camping grounds, trailer
parks, and marinas.

The 1Q Sentinel may be applied on
3-phase (3- or 4-wire), as well as
single-phase (3-wire) systems.

IQ Sentinels may be applied on either
50 or 60 Hz systems.

Application

The 1Q Energy Sentinel is available
in three different package versions:
breaker mounted, universal breaker
with internal CTs, and universal
breaker with external CTs.

Designed for mounting on Eaton’s
Series C® Circuit Breakers utilized in
Eaton assemblies such as:

m Pow-R-Line 4 Panelboards —
feeder circuits.

m Pow-R-Line C™ Switchboards —
feeder circuits.

m Motor Control Centers and enclosed
control with circuit breaker discon-
nects — starter or feeder circuits.

m Enclosed Motor Control.
m Enclosed Circuit Breakers.

m Pow-R-Way III® Bus Plugs with
circuit breaker disconnects.

Breaker Mount Applications
New Equipment
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F-Frame Breaker with 1Q Sentinel

Retrofitting

The space-saving design characteris-
tics of the breaker mount 1Q Energy
Sentinels allow them to be added to
existing Eaton circuit breakers at any
time, often with no additional space or
modifications required.

Or they may be installed when
upgrading from older circuit
breakers, often with no additional
space or modifications required.

Universal Mount with Internal CTs

Universal Mount Applications

The universal mount IQ Energy Sentinel
with internal CTs includes integral 400 A
CTs and may be applied on loads up to
400 A. The universal mount 1Q Energy
Sentinels with internal CTs may be
utilized wherever breaker mounting is
not feasible or possible.

The universal mount 1Q Energy Sentinel
with provisions for external CTs may be
applied on loads up to 4000 A. They are
usually utilized for monitoring loads
larger than 400 amperes, on power
cable sizes larger than 500 kcmil or

on circuits containing more than

one conductor per phase.

10 Power Sentinel

Like the 1Q Energy Sentinel, the 1Q
Power Sentinel is a highly accurate
microprocessor-based submeter
designed to monitor power and energy.
In addition to watts, watthour, and watt-
demand, the 1Q power sentinel monitors
current, voltage, reactive power (vars),
apparent power (VA), power factor and
frequency. The 1Q Power Sentinel offers
an accurate and economic alternative
to separate meters and transducers.

The 1Q Power Sentinel is only available
in the universal mount with internal CTs
up to 400 amperes.

For more information visit: www.eaton.com
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Technical Data and Specifications
Table 56-27. Terminal, Cable and Wiring Guidelines

Universal Energy Sentinel with Internal CTs
Universal Power Sentinel with Internal CTs

T350K, TA350KB
T350K, TA350KB

#250 - 500 kemil
#250 — 500 kemil
#250 — 500 kemil

Sentinel Eaton’s Wire Size Wire

Series C Terminal (Single Conductor) Types
F-Frame 624B100G02, G17, G18, G19 #14 - 1/0, #4 - 4/0, #4 - 4/01, #14-1/0 THW, THHN, XHHW
J-Frame T250KB, TA250KB AWG THW, THHN, XHHW
K-Frame T350K, TA350KB #4 - 350 kemil THW, THHN, XHHW

THW, THHN, XHHW
THW, THHN, XHHW

System Voltage Reference Wiring

Energy Sentinel with Internal or External CTs
Power Sentinel with Internal CTs

#24 - #10 AWG
#24 - #10 AWG

Current Transformer Wiring

| Universal with External CTs

#12 AWG (maximum)

Ground Reference Wiring

Energy Sentinel with Internal or External CTs
Power Sentinel with Internal CTs

#22 - #12 AWG (minimum 600 volt rated)
#22 - #12 AWG (minimum 600 volt rated)

Communications Wiring

Energy Sentinel with Internal or External CTs
Power Sentinel with Internal CTs

Eaton’s IMPCABLE or Belden 9463 family
Eaton’s IMPCABLE or Belden 9463 family

F-Frame Eaton’s IMPCABLE or Belden 9463 family
J-Frame Eaton’s IMPCABLE or Belden 9463 family
K-Frame Eaton’s IMPCABLE or Belden 9463 family
1-Phase 3-Wire 2-Phase 3-Wire
N N
L2 i L2
Line Line
L1 L1
Fuses ﬂ Fuses ﬂ
éd o o Reference 6 o o Reference
VA VB VC Ground 1A 1B IC VA VB VC Ground 1A 1B IC
1Q Universal Energy Sentinel 1Q Universal Energy Sentinel
with Internal CTs with Internal CTs
1Q Power Sentinel with Internal CTs Load 1Q Power Sentinel with Internal CTs Load
3-Phase 3-Wire 3-Phase 4-Wire
N
L3
Line . L3
Line
L2
L1 L1
Fuses ﬂ D __L Fuses ﬂ ﬂ
S & b Reference ) Reference
VA VB vC | Ground IA| [1B| |IC VA VB vC | Ground IA| 1B [IC
1Q Universal Energy Sentinel 1Q Universal Energy Sentinel
with Internal CTs with Internal CTs
1Q Power Sentinel with Internal CTs Load 1Q Power Sentinel with Internal CTs Load

Figure 56-55. Field Wiring — 1Q Universal Energy Sentinel with Internal CTs — 1Q Power Sentinel with Internal CTs

CA08102001E
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Eaton’s Breaker Mount

Eaton’s breaker mount IQ Energy Sentinel installs in less
than 10 minutes on the load side of an Eaton F-frame

(150 ampere), J-frame (250 ampere), or K-frame (400 ampere)
circuit breaker.

Note: The Power Sentinel is available only in the Universal Mount
version with internal CTs.

Voltage
Tangs Transmit
LED
Ground/Neutral
Connection
DIP Switch Communications
Address Connections

Energy Sentinel Features

Universal Mount with Internal CTs — (Ul)

The Universal Mount IQ Energy Sentinel with internal CTs
may be panel-mounted or DIN-rail mounted on disconnects
or other circuits up to 400 amperes. A pull-apart terminal
block is provided on the device for connection of the system
voltage reference wiring.

Note: Only the Universal Mount with Internal CTs is available in
both 1Q Power Sentinel and I1Q Energy Sentinel versions. The location
of the ground/neutral connection differs on Breaker Mount 1Q Energy
Sentinels from the location of the ground/neutral connection on
Universal Mount |Q Sentinels. Incorrect wiring to the ground/neutral
and communications connections may result in accuracy and
communication errors.

Communications
Shield
Connection

Communications
Connections

=" Ground/Neutral
Connection

Voltage Terminal Block

CT
Terminal
Block

Universal Mount for External CTs — (UE)

The Universal Mount IQ Energy Sentinel for external CTs
may be panel-mounted or DIN-rail mounted on circuits up
to 4000 amperes.

A pull-apart terminal block is provided on the device for
connection of the system voltage reference wiring as well as
another terminal block for connection to the user’s existing
5-ampere secondary CTs which may range in standard ratios
from 25:5 up to 4000:5.

Note: If the device will be disconnected without interruption of
the monitored load, the use of a CT shorting block is advised.

Communications
Connections

Communications
Shield
Connection

i Ground/Neutral
Connection

Voltage Terminal Block

Energy and Power Sentinel Features

For more information visit: www.eaton.com
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Technical Application Data

Table 56-28. Energy Sentinel Table 56-29. Power Sentinel
Current Input Nominal Full Scale Current Dimensions D x W x H (inches)
Current Range: 1% to 125% of current rating 400 amperes 4.36 x 5.31 x 3.00 (110.7 x 134.9 x 76.2)
Burden: 1VA Current Accuracy Range Shipping Weight in Lbs. (kg)
Voltage Input 1% — 125% of full scale 1.10 Ibs. (.50 kg)
Voltage Range: +/-20% of voltage rating Current Overload Capability Environment
Frequency 250% of full scale Indoor use only
50 or 60 Hz Power Factors Maximum Operating Altitude
Power Factor Range All 2000 meters
All (-1to +1) Nominal Operating Line-to-Line Voltages Operating Temperatures
Communications GO01 208 G03 480 -25°C to 70°C -13F° to 158°F
Protocol: INCOM G02 400 G04 600
Speed: 9600 Baud Maximum O : :
- perating Voltage Fluctuation Storage Temperatures
Compatibility: Power Management Software GO1 +20% GO03 +10% -40°C to 85°C _40°F to 185°F
Compatible G02 +10% G04 £10%
Environmental Condltlo.ns R oc® Maximum Power Consumption Maximum Relative Humidity
Operating Temperature: Eﬂ%&?ﬂ%ém G012 VA G035 VA 80% for temperatures up to 31°C decreasing
) G025 VA G04 6 VA li ly to 50% at 70°C
Storage Temperature:  -40°C to 85°C ® mear.y ©50%a
(-40°F to 185°F) Frequency Transient Overvoltage Category
Operating Humidity: 5% to 95% 50/60 Hz Overvoltage Category lIl
relative humidity Communication Pollution Degree
noncondensing Protocol: INCOM 2 (IEC 664)
Dimensions D x W x H in Inches (mm) Speed: . 9600 Baud UL File Number
F 3.20 x4.12 x 1.30 (81.3 x 104.6 x 33.0); Compeatibility: Power Xpert Powgr Management E185559
CT window size @ .59 (15.0) Software Compatible

J 4.04x4.12x1.28 (102.6 x 104.6 x 32.5);
CT window size @ .77 (19.6)
K 4.04x5.31x1.25(102.6 x 134.9 x 31.8);

CT window size @ .96 (24.4) Phase A
Ul 4.36 x5.31x3.00(110.7 x 134.9 x 76.2);

hole clearance 1.17 (29.7) Phase A Neutral
UE 4.36 x5.31x3.00(110.7 x 134.9 x 76.2)
Weight in Lbs. (kg): L Phase C 1 | "\Phase C
F .65 (.30) B . N N )
J 69 (.31) Single-Phase, 2-Phase Star, 3-Wire,
K .87(39) 3-Phase Star, 3-Phase Star, 3-Wire, Earthed Earthed Neutral
Ul 1.10 (.50) 4-Wire, Earthed 4-Wire, Non- Mid-Point (Connect  (Connect to A and
UE 1.10 (.50) Neutral. Earthed Neutral. to A and C Phases).  C Phases).
Other Specifications

UL File No. E64983
CSA File No. LR106359-1

@ 40°C (standard) maximum for Series C
circuit breakers.

@ Acceptable for Universal 1Q Energy 3-Phase Star, 3-Phase Star, 3-Phase Delta, 3-Phase Open

Sentinels only. 3-Wire 3-Wire, Earthed 3-Wire Delta, 4-Wire,
Neutral Point. Earthed Junction.

System Voltage Considerations
(Application Note)

The Ground (GND) terminal of the IQ Figure 56-56. Acceptable System Configurations
Energy Sentinel should be connected

to the ground bus or other non-current

carrying ground with 600 V rated wire

to ensure accuracy.

Note: Acceptable for Universal IQ Energy Sentinels only.

CA08102001E For more information visit: www.eaton.com
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Table 56-30. 1Q Energy Sentinels Catalog Information
Description Voltage Rating — Vac Current Rating Catalog
Maximum Amperes Number
For F-Frame Breakers 120/240, 240, 208Y/120 150 IQESF208
For F-Frame Breakers 220/380, 230/400, 240/415 150 IQESF400
For F-Frame Breakers 480, 480Y/277 150 IQESF480
For F-Frame Breakers 600, 600Y/347 150 IQESF600
For J-Frame Breakers 120/240, 240, 208Y/120 250 IQESJ208
For J-Frame Breakers 220/380, 230/400, 240/415 250 IQESJ400
For J-Frame Breakers 480, 480Y/277 250 IQESJ480
For J-Frame Breakers 600, 600Y/347 250 IQESJ600
For K-Frame Breakers 120/240, 240, 208Y/120 400 IQESK208
For K-Frame Breakers 220/380, 230/400, 240/415 400 IQESK400
For K-Frame Breakers 480, 480Y/277 400 IQESK430
For K-Frame Breakers 600, 600Y/347 400 IQESK600
Universal with Internal CTs 120/240, 240, 208Y/120 400 IQESUI208
Universal with Internal CTs 220/380, 230/400, 240/415 400 IQESUI400
Universal with Internal CTs 480, 480Y/277 400 IQESUI480
Universal with Internal CTs 600, 600Y/347 400 IQESUI600
Universal for External CTs 120/240, 240, 208Y/120 4000 IQESUE208
Universal for External CTs 220/380, 230/400, 240/415 4000 IQESUE400
Universal for External CTs 480, 480Y/277 4000 IQESUE480
Universal for External CTs 600, 600Y/347 4000 IQESUE600
Table 56-31. 10 Power Sentinels Catalog Information
Description Voltage Rating — Vac Current Rating Catalog
Maximum Amperes Number
Universal with Internal CTs 120/240, 240, 208Y/120 400 1QPSUI208
Universal with Internal CTs 220/380, 230/400, 240/415 400 1QPSUI400
Universal with Internal CTs 480, 480Y/277 400 1QPSUI1480
Universal with Internal CTs 600, 600Y/347 400 1QPSUI600
Table 56-32. Terminal, Cable and Wiring Guidelines
Sentinel Eaton's Wire Size
Series C Terminal Single Conductor
F-Frame 624B100G02, G17, G18, #14 - 1/0, #4 - 4/0, #4 — 4/01, #14 — 1/0 AWG
J-Frame G19 #4 — 350 kemil
K-Frame T250KB, TA250KB #250 — 500 kemil
T350K, TA350KB
Universal with Internal CTs #250 - 500 kemil
System Voltage Reference Wiring #24 - #10 AWG
Current Transformer Wiring #12 AWG (maximum)
Ground Reference Wiring #22 - #12 AWG (minimum 600 V rated)
Communications Wiring Eaton IMPCABLE or Belden 9463 family
For more information visit: www.eaton.com CA08102001E
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F-Frame Energy Sentinels J-Frame Energy Sentinels K-Frame Energy Sentinels
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Figure 56-57. 1Q Sentinel — Dimensions in Inches (mm)
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Clamp-on CTs

150 A/300 A/600 A Clamp-on CT

Product Description

Eaton’s optional Clamp-on Current Transformers (CTs) are
designed to be used in cases where there are no existing CTs
or the existing CTs cannot be accessed, these clamp-on CTs
can be used.

These clamp-on CTs are packaged individually. Most
applications will require at least three clamp-on CTs, one
for each phase.

Application Description

m There are three models that cover current ranges from
150 to 3000 amperes.

m These clamp-on CTs are designed to fit around 600 volt
insulated cable and bus bar.

Features, Benefits and Functions

m Each clamp-on CT comes with a 12-foot (3.7 m) cable
and twist lock connector.

= All models have a 5 ampere output at three different
primary current ratings.

500 A/1000 A/1500 A Clamp-on CT
1000 A/2000 A/3000 A Clamp-on CT
(See Figure 56-89 and Figure 56-90 for actual dimensions.)

Standards and Certifications

s Meets [EC 1010-1 Category lll.

m CE mark for applications where European compliance
is required.

Current Ranges

Each of the three models of clamp-on CTs has three primary
current ranges. The primary current range is selected at the
clamp-on by connecting to the indicated terminals.

= 150, 300 and 600 amperes.

= 500, 1000 and 1500 amperes.
= 1000, 2000 and 3000 amperes.

Product Specifications

m Operating temperature:
0 -10°C to 50°C
= Operating humidity:
0 510 90% maximum noncondensing
= Altitude:
O 10,000 ft. (3048 m)
m Environment:
0 Indoor use only
m Operating voltage:
0 600 Vac maximum
m Isolation test:
0 5.55 kV for 1 minute
m Current over range:
0 200% for 3 minutes
m Connector:
0 Twist-lock

For more information visit: www.eaton.com
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Technical Data and Specifications
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Figure 56-58. 150 A/300 A/600 A Clamp-on CT
150 A/300 A/600 A Clamp-on CT Specifications

= Current ratings:
0 150 to 5 amperes
0 300 to 5 amperes
0 600 to 5 amperes
m Maximum cable size:
0 2.00 inches (50.8 mm)
m Maximum bus bar size:
0 2.00 x 0.47 inches (50.8 x 12.0 mm)
0 1.60 x 1.40 inches (40.6 x 35.6 mm)
s Dimensions (without cable):
0 4.00 x 8.50 x 1.60 inches (101.6 x 215.9 x 40.6 mm)
= Weight (with cable):
0 2.0 Ibs. (.9 kg)

Figure 56-59. 500 A/1000 A/1500 A Clamp-on CT
500 A/1000 A/1500 A Clamp-on CT Specifications

m Current ratings:

0 500 to 5 amperes

0 1000 to 5 amperes

0 1500 to 5 amperes
= Maximum cable size:

O 2.68 inches (68.1 mm)
s Maximum bus bar size:

0 4.84 x 1.40 (122.9 x 35.6 mm)

0 4.00 x 1.70 inches (101.6 x 43.2 mm)
s Dimensions (without cable):

0 5.20 x 13.20 x 2.00 inches (132.1 x 335.3 x 50.8 mm)
s Weight (with cable):

0 6.0 Ibs. (2.7 kg)

CA08102001E For more information visit: www.eaton.com
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Technical Data and Specifications (Continued)  Electrical Characteristics
Table 56-33. Electrical Characteristics
Current Load Phase Shift | Frequency | Frequency
(2.20?) Ranges (ohms) (Degree) Range (3%) | Range (-3 db)
5.83 1.18 150 - 600 A 0.10-1.0 (0.5-1.0 40 - 5000 30-10,000
LY P T (30.0) " rH 500-1500 A |0.01-4.0 {0.5-1.0 40-2000  |30-5000
P— 1000 - 3000 A [0.01-4.0 {0.5-1.0 40 - 2000 30 -5000
(gf])ﬂj Product Selection
Table 56-34. Ordering Information
Current Catalog Price
Ranges Number Us.$
150 - 300 - 600 A IQAPORT0600CT
13.23 500 — 1000 - 1500 A IQAPORT1500CT
(336.0) 1000 - 2000 - 3000 A IQAPORT3000CT

1.26
(32.0)

? TR ]

Figure 56-60. 1000 A/2000 A/3000 A Clamp-on CT
1000 A/2000 A/3000 A Clamp-on CT Specifications

m Current Ratings:
0 1000 to 5 amperes
0 2000 to 5 amperes
0 3000 to 5 amperes
m Maximum cable size:
0 3.27 Inches (83.1 mm)
m Maximum bus bar size:
0 5.00 x 1.80 inches (127.0 x 45.7 mm)
0 4.00 x 2.25 inches (101.6 x 57.2 mm)
m Dimensions (without cable):
0 5.83 x 13.10 x 2.0 inches (148.1 x 332.7 x 50.8 mm)

1Q Flange

1Q Flange

Application Description

Retrofit Applications

For applications where extra door mounting space is
required, a flange-mounting unit is available. The 1Q Flange
provides an extra 2.5 inches (63.5 mm) of clearance for the
device. The 1Q Flange can be used with any 1Q device with a
5.38-inch (136.7 mm) x 9.38-inch (238.0 mm) cutout.

Product Selection
Table 56-35. 1 Flange

Description Catalog Number Price
= Weight (with cable): us.s
0 5.0 Ibs. (2.3 kg) [ 10 Flange IQFLANGE
Discount Symbol....................o.L C10-S24
For more information visit: www.eaton.com CA08102001E
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Table 56-36. Protective Relay Selection Chart

Description IEEE Feeder Motor Voltage Differential
Device | Protection Protection Protection | Protection

Number DT.3000 | EDR-3000 | FP-2000 | FP-5000 | FP-6000 | MP-3000 MP-4000 | MD-3000 | VR-300 DP-300
Section Page Number 56-116 | 56-133 56-93 56-86 56-78 56-100 56-109 56-113 56-125 56-129

Protection Functions

Phase Inst. 0C 50
Phase TOC 51
Ground Inst. 0C (measured) 50G

Ground TOC (measured) 51G
Phase Directional Control @ 67
Ground Directional Control @ 67N

Phase Voltage Restrained 0C 51VR
No. of Curves (ANSI/IEC/Thermal) " 10

Zone Interlocking [ J [ J [ ]
Thermal Overload 49
Locked Rotor 498/51

Jam/Stall 51R
Loss of Load
Undervoltage 27

Negative Sequence Current Unbalance 46
Negative Sequence Voltage 47
Power Factor 55

Overvoltage 59
Frequency (Over/Under) 81

Forward/Reverse Vars 32v
Differential 87 [ JO [
Forward/Reverse Power 32

Sync Check 25
Reclosing 79
Loss of Potential Block LOP
Cold Load Pickup
Breaker Failure 50BF [ ] o

2"d Harmonic Restrain
5t Harmonic Restrain

o

[ JO} [ JO

00000 .(’)... 000 000 000 =0 000 000

®
eee o 0? eojceee

Control Functions

Remote Open/Close
Programmable 1/0
Programmable Logic Control

Multiple Settings Groups 4
Number of Starts Limit
Starts per Hour

Time Between Starts
Emergency Override
Reduced Voltage Starting
Trip Lock Out [ ] [}

Metering Functions

Amperes
Ampere Demand
Volts

Phase Angle (Current and Voltage)
Positive, Negative and Zero Sequence [}

Watts
Watt Demand
Watthour

Vars
Var Demand
Varhour

VA
VA Demand
VA-hour

Frequency
Trending (Load Profile)
Minimum/Maximum Recording [}

(Trip Only)
[ ]

~ 000

~ 000

~ 000
[

Max. Only

@ The 50 and 51 protective functions can be controlled for reverse, forward or both directional protection.

@ The 50N, 51N, 50G and 51G protective functions can be controlled for reverse, forward or both directional protection.
® 87B using zone selective interlocking.

@ 87M or 87G (motor or generator differential).

® 87M, 87T or 87G (motor, transformer or generator differential).

® Differential and restrain current only.

CA08102001E For more information visit: www.eaton.com
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Table 56-36. Protective Relay Selection Chart (Continued)
Description |EEE Feeder Motor Voltage Differential
Device | Protection Protection Protection | Protection
Number "pt 3000 EDR-3000 FP-4000 FP-5000 FP-6000 MP-3000 MP-4000 MD-3000 VR-300 DP-300
Section Page Number 56-116 56-133 56-93 56-86 56-78 56-100 56-109 56-113 56-125 56-129
Monitoring Functions
Trip Circuit Monitor [ ] [ ] [ J [ ]
Breaker Wear [} [ J [ ] [ J
Failure to Close [ J [ J [ [ J
Oscillography [ ] [ ] [ [}
Sequence of Events [ ] [ ] [ J [ ] [ J [ J
Trip Target Data [ ] [ ] [ ] [ J [ ] [ J [ J [}
Clock [} [} [ [} [ ] [
Number of Starts [ [ ] [
Acceleration Time [} [} [ ]
RTD Temperature [ J [ J [ J
Hottest RTD [ J [ J [ ]
Communications
Local Human [ ] [} [} [ ) [} [} [} [}
Machines Interface
Remote
Communication Port
RS-232 [} [} [ J [}
RS-485 [ [ J [ J [ J
Frequency Shift Key [ ] [ ] [ J [ ] Optional
Addressable [ ] [ [ ] [ [ ] [ J
Protocols
INCOM [ J [ J [ J [ J [ J [
Modbus [ ] [} [} [ [} [} [}
Construction
Panel Mount Case [ ] [ ] [ J [ [} [} [} [} [} [}
Drawout Optional | Removable Terminals [} Optional Optional Optional Optional Optional
-20° - 60°C
Operating -30°-55°C -40° - 60°C -40° - 60°C -40°- 60°C | -20°-60°C | -20°-60°C | -30°—55°C | -20°—-70°C| 20°-70°C
Temperature Range
Power Supply Options 120240 Vac 19-300Vdc 48125 Vac/dc |48-125Vac/dc |48—125Vac/dc (120240 Vac {120 — 240 Vac (120 - 240 Vac {40250 Vac [40—250 Vac
24-250 Vdc 40-250 Vac 100 —240 Vac/dc (100 — 240 Vac/dc {100 — 240 Vac/dc 24-250Vdc 90— 250 Vdc |90 - 250 Vdc
ac Current Inputs [ ] [ ] [ ] [ J [ ] [ ] [ J [ J [ J
ac Voltage Inputs [ ] [ J [ ] [ J [ J
Wye PTs [} [ [} [ J [
Delta/Open Delta PTs [ J [ [ J [ J [ J
Binary Inputs [} [} [} [ J [} [} [ J [ [ J [ ]
Alarm Qutputs 2FormC 2FormC 2FormC 2Form C 2FormC 3 [} 2FormC 1FormC 1NO
Trip Outputs 2 3 5 5 5 [} [} [} [} [}
Analog Outputs [ J [ J
Local Display [ J [ J [ J [ [ J [ J [ J [ J [ J [ J
LEDs (Local Targets) [ ] [ ] [ ] [ J [ ] [ ] [} [} [} [}
Standards
ANSI [ J [ J [ J [ [ J [ J [ J [ J [ J [ J
IEC [ J [ J [ J [ [ J [ J [ J [ J [ J [ J
uL [} [} [} [ ) [} [} [} [} [} [
CE DT-3030 Only [ ] [ ] [ [ J
CSA [} [} [} [ [} [} [} [

For more information visit: www.eaton.com CA08102001E
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Current Transformers Product Description

Eaton’s low voltage current transform-
ers are available in both solid core and
split core designs. Engineered for elec-
tronic metering applications, all solid
core designs and selected split core
designs offer ANSI metering quality
accuracy. The solid core designs also
meet ANSI C57.13 relay accuracy
requirements including over-ranging
capabilities. The current transformer
offering has a 5 ampere secondary at
the rated primary current.

Split core CTs are specifically designed
to be installed around primary conduc-
tors without disconnecting wires or
breaking the circuit to be monitored.
These current transformers are perfect
solutions for energy management
applications and are manufactured for
installation ease.

Application Description

Current Transformers For new construction and retrofit
applications where no current
transformer exists, Eaton offers a
complete selection of low voltage
(up to 600V) current transformers.
These current transformers can be
used in commercial-grade applica-
tions, such as control panels and
panelboards. Additionally, they can be
used for most industrial metering and
relaying applications in switchboards,
switchgear, and motor control centers.

CA08102001E For more information visit: www.eaton.com
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Ordering Information
Table 56-37. Solid Core ANSI Metering A Table 56-38. Split Core ANSI Metering Accuracy
Primary| ANSI B0.1 Window Catalog Figure Mounting Primary | ANSIBO0.1 Window Figure Catalog
Current | Metering Size in Number | Number for |Bracket Current | Metering Class Size in Number for | Number
Rating |Class Inches (mm) Dimensional | Catalog Rating at 60 Hz Inches (mm) Dimensional
at 60 Hz Diameter Data Number (Accuracy in %) Data
(Accuracy
in %) 400 2.4 2.00 x 5.50 7 M000-401
500 2.4 (50.8 x 139.7) M000-501
300 |03 1.56 (39.6) | S050-301 |1 S050BRAC 600 2.4 M000-601
400 S050-401 S050BRAC 800 1.2 M000-801
500 S050-501 S050BRAC 1000 1.2 M000-102
600 S050-601 S050BRAC 1200 0.6 M000-122
750 S050-751 S050BRAC 1500 0.6 M000-152
800 S050-801 S050BRAC 1600 0.6 M000-162
1000 S050-102 S050BRAC 2000 0.6 M000-202
1200 $050-122 S050BRAC 600 4.8 4.10x7.10 8 M050-601
50 [1.2 1.25(31.8) |S060-500 |2 ® 750 4.8 (104.1 x 180.3) M050-751
100 [0.6 S060-101 ® 800 2.4 M050-801
150 [0.3 S060-151 ® 1000 2.4 M050-102
200 |03 S060-201 ® 1200 1.2 M050-122
400 0.3 3.25(82.6) |S080-401 |3 S080BRAC 1500 1.2 M050-152
500 $080-501 S080BRAC 2000 0.6 M050-202
600 $080-601 S080BRAC 2500 0.6 M050-252
750 $080-751 S080BRAC 3000 0.6 M050-302
800 $080-801 S080BRAC 3500 0.6 M050-352
1000 $080-102 S080BRAC 4000 03 M050-402
1200 S080-122 S080BRAC .
500 o3 4.25(108.0) | 5090501 | 4 S090BRAC Table 56-39. Split Core Current Transformers
600 S090-601 S090BRAC Primary | Accuracy Window Figure No. for | Catalog
750 S$090-751 S090BRAC Current |at 60 Hz Size in Dimensional | Number
800 S090-801 S090BRAC Rating (in %) Inches (mm) Data
1000 S090-102 S090BRAC
1200 S090-122 S090BRAC 100 5.0 0.80 x 1.95 9 M030-101
1500 S090-152 S090BRAC 150 5.0 (20.3 x 49.5) M030-151
1600 S090-162 S090BRAC 200 4.0 M030-201
2000 S090-202 S090BRAC 300 2.0 M030-301
2500 S090-252 S090BRAC 400 2.0 M030-401
3000 $090-302 S090BRAC 100 5.0 1.42x 153 10 M040-101
600 [0.3 6.31(160.3) | S025-601 |5 S025BRAC 150 4.0 (36.1x 38.9) M040-151
750 S025-751 S025BRAC 200 1.5 M040-201
800 S025-801 S025BRAC 300 1.5 M040-301
1000 $025-102 S025BRAC 400 1.5 M040-401
1200 $025-122 S025BRAC 200 1.0 2,60 x 2.75 1 M060-201
1500 $025-152 S025BRAC 300 (66.0 x 69.9) M060-301
1600 S025-162 S025BRAC 200 M060-401
2000 S025-202 S025BRAC 500 M060-501
2500 S025-252 S025BRAC 600 MO060-601
3000 S025-302 S025BRAC 750 M060-751
3500 S025-352 S025BRAC 800 M060-801
4000 S025-402 S025BRAC 1000 MO060-102
25 (0.3 Wound W190-025 | 6 W190BRAC 1200 M060-122
50 Primary W190-050 W190BRAC 500 1.0 2.60 x 6.25 12 M080-501
@ Contact Eaton for further information. 600 (66.0 x 158.8) M080-601
800 M080-801
1000 M080-102
1200 M080-122
1500 M080-152
1600 M080-162
2000 M080-202
2500 M080-252
3000 M080-302
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Dimensional Data
x4
i 19
0
(4) Open Slots
0.22 x 0.34
(5.6 x 8.6)
2.23 !
(56.6) 1.10
167 (27.9) 5.25
(42.4) L (133.4)
e 4.00
} { (101.6) |
! 2.75 ‘ { 3.10
(69.9) (78.7)
2.88
0.44 3.53 (73.2)
(11.2) (90.0) l
3.00 = =
(76.2) (2) 0.28 x 0.50 Slots
(7.1x12.7)
r N
X1 3.62
(91.9)
3.70 1
(94.0) 0.44 (11.2)
1.88 0.31
g 7Y 4.00
(101.6)
H1 [ See Tables T
f 1.95
2.25 (49.5)
(2) Holes (57.2)
0.20 Diameter
(5.1)
Figure 56-61. S050 Dimensional Data in Inches (mm) Figure 56-62. S060 Dimensional Data in Inches (mm)
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Figure 56-63. S080 Dimensional Data in Inches (mm)
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Figure 56-64. S090 Dimensional Data in Inches (mm)
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0
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% (4) Closed Slots
0.21 x 0.50 (5.3 x 12.7)
ey =Y R :
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(75.7) | @&@ (32.5) (104.1)
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8.50 l«—3.50 (88.9) —»|
(215.9) (4) Open Slots 0.44 x 0.50 (11.2 x 12.7)
075> |+ 450 (114.3)—»
(19.1) g 4 Jﬁ‘ «~——0.38
A 0.75 (9.7)
0.44 4.1

: (19.1) 1y
(11.2) 0.44 (11.2)
S
850 LABEL

(215.9)
4.88
(124.0)
1 425
4 (108.0)

/ <}| R

|;3.48 (88.4)4" 0.130

[«—— 6.75 (171.5) ———»|

0.88 (2) Mounting Holes (12.7)
(22.4) (4) 0.56 (14.2) Diameter Holes 0.38 (9.7) Diameter
Figure 56-65. 025 Dimensional Data in Inches (mm) Figure 56-66. W190 Dimensional Data in Inches (mm)
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Figure 56-67. M000 Dimensional Data in Inches (mm) Figure 56-68. M050 Dimensional Data in Inches (mm)
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Figure 56-69. M030 Dimensional Data in Inches (mm)
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Figure 56-70. M040 Dimensional Data in Inches (mm)
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FP-6000 Feeder Protection

Feeder Protection FP-6000

Product Description

m Microprocessor-based protection
with monitoring and control
for medium voltage main and
feeder applications.

= Current, voltage, frequency and
power protection for electric
power distribution systems.

m Complete metering of voltage,
currents, power, energy, minimum/
maximum and demand functions.

m Programmable logic control
functions for main-tie-main and
main-main transfer schemes.

= Trip logs, event logs and waveform
capture for better fault analysis
and system restoration.

m Data Logger to provide energy
usage profiles for better planning,
utilization and energy usage.

s Compact, drawout case design
or fixed case design.

= Meets ANSI and UL.

Application Description

Eaton’s FP-6000 Protection Relay
provides complete 3-phase and
ground overcurrent, voltage,
frequency and power protection

plus metering in a single, compact
drawout case. It may be used as a
reclosing relay; primary protection on
feeders; mains and tie circuit breaker
applications; or as backup protection
for transformers, high voltage lines
and differential protection.

The FP-6000 takes full advantage of its
microprocessor technology, providing
the user new freedom and a wealth

of data-gathering features. The relay

performs self-checking of all major
hardware and firmware protection
elements to ensure their operation in
the event of a system or component
electrical failure or fault. Protection
functions are well suited for main
and distribution feeder circuit
applications. Programmable logic
control functions make the FP-6000
relay ideally suited for main-tie-main
and main 1/main 2 transfer schemes.

The FP-6000 is the only relay in its
class that offers a flexible, yet simple
reclosing control. Its compact design
makes it ideal for polemounted
recloser controls. The zone interlock-
ing feature can be utilized for bus
protection instead of an expensive
and complicated bus differential

(87B) scheme. The FP-6000 works
directly with the FP-5000, FP-4000,
Digitrip® 3000 and Digitrip MV relays.
The breaker failure protection provides
faster remote backup clearing times
for stuck breaker operation. In addition
to the breaker failure protection, the
FP-6000 can be programmed to detect
residual current when the breaker is
open to detect flashover conditions.
The FP-6000 provides trip circuit
monitoring and alarming features. It
continually monitors the trip circuit
for continuity and readiness to trip.
Open and close pushbuttons are
conveniently located on the front of
the relay for local breaker operation.

When an electrical fault or disturbance
occurs, the FP-6000 begins to store the
following in non-volatile memory:

= Voltage and current sampled data.
m Calculated values.

= Status of internal protection
functions, logic, contact inputs
and outputs

Retrieval and viewing of the data
is easy, aiding in the quick analysis
and restoration of your electric
power system.

When the FP-6000 isn’t responding

to disturbances in the power system,
it's providing valuable metering
information at the relay and remotely.
It provides energy usage and demand
reading, and can alarm when usage
reaches a set value. Power factor
measurements can be used for

cap bank switching to control kvar
demand. Onboard data trending can
provide load profiles for up to 40 days.

The protection functions are listed
below and shown in Figure 56-73.

The FP-6000 provides phase overcur-
rent (Forward, Reverse or Both):

m Two-stage instantaneous with
timers (50P-1 and 50P-2).

Inverse time overcurrent (51P).
Directional control (67P).

10 standard curves.
Instantaneous or time delay reset.

Voltage restrained inverse time
overcurrent (51P2).

K s
Coin @ He e H e e HR)
Metering

V, |, F, PF,
W, VARS, VA
Energy
Demand
Min./Max.

% THD
Phasors
Data Logger
Waveform

Fault Records
RTDs

OPTIONAL
ZERO SEQUENCE &

OPTIONAL _3 c

POOEOOOOO®

ENEEEEE

FP-6000

Load

Figure 56-73. FP-6000 One-Line Drawing

For more information visit: www.eaton.com

CA08102001E



F.T-N

August 2009

Metering Devices, Protective Relays & Communications 56-79

Protective Relays
FP-6000

The FP-6000 provides two ground
overcurrent elements, one measured
(IX) and one calculated (IR):

m Independent measured ground
or neutral directional overcurrent
elements:

0 Two-stage instantaneous with
timers (50X-1 and 50X-2)

Inverse time overcurrent (51X)

-

Ground directional polarizing
(67N) -3vo and negative sequence
0 10 standard curves

0 Instantaneous or time delay reset

= Independent calculated ground
or neutral directional overcurrent
elements:

0 Two-stage instantaneous with
timers (50R-1 and 50R-2)

O Inverse time overcurrent (51R)

0 Ground directional polarizing
(67N) -3vo, | pol, and negative
sequence

0 10 standard curves

0 Instantaneous or time delay reset

The FP-6000 also provides the
following protective features:

m Breaker failure (50BF).

m Phase unbalance negative sequence
overcurrent (46-1, 46-2).

m Phase voltage unbalance and
sequence protection (47-1, 47-2).

m Main 3-phase under/overvoltage
(27M-1, 27M-2, 59M-1, 59M-2).

= Under/overfrequency (81U-1, 81U-2,
810-1, 810-2).

m Auxiliary single-phase under/over-
voltage (27A-1, 27A-2, 59A-1, 59A-2).

m Neutral voltage (59N-1, 59N-2).

m Apparent and displacement power
factor (55A, 55D).

= Forward/reverse power protection
(32-1, 32-2, 32-3).

m Forward/reverse VAR protection
(32V-1, 32V-2, 32V-3).

m Thermal Protection (49DT, 49MT,
49DA, 49MA).

= Sync check (25).

m Zone interlocking for bus protection
(87B). The FP-6000 feeder relay
includes a zone selective interlocking
feature that can be used with other
Eaton devices like the Digitrip 3000
overcurrent relay.

The FP-6000 provides the following
metering functions:

m Amperes (rms, phasor
and sequence).

= Amperes demand and
peak demand.

m Volts (rms, phasor and sequence).
= VA and VA demand.

m Watts and kW demand and
peak demand.

» Forward/reverse/net kWh.

Vars and kvar demand and
peak demand.

Lead/lag/net kvarh.
Power factor.
Frequency.

Voltage and current % THD and
magnitude THD.

RTD.

m Minimum/maximum recording
with date/time stamp.

= Trending (load profile over time).

The FP-6000 provides the following
monitoring and data recording
functions that enhance the security

of the protection system and provides
useful information for scheduling
maintenance:

= Trip circuit monitoring.

= Breaker wear (accumulated
interrupted current).

= Waveform capture (256 cycles total,
up to 16 events).

m Fault data logs (up to 16 events).

m Sequence of events report (up to
100 events).

= Clock (1ms stamping).

The FP-6000 provides standard control
functions plus userconfigurable
custom control capabilities. This

logic can be used for applications such
as main-tie-main transfer schemes.

Remote open/close.
Optional local open/close.
Programmable I/0O.

Programmable logic gates
and timers.

Multiple setting groups (up to 4).
Bus transfer logic.

Cold load pickup.

Loss of potential (PT blown fuses).
Autoreclose Function (79).

Auto Zone Coordination.

The FP-6000 supports the following
communication options:
Local HMI.

Password protected.
Addressable.

Front RS-232 port.
Rear RS-485 port.
Rear FSK port.
Protocols:

0 INCOM

0 Modbus RTU

x
DeviceServer: [PoweiPot  Devicelt [T Desciiption: [jeanne
Quick Tab Select Fimware  [Fezp— Comm

}Seltings Overview Gp. 1 j Version: Version:

System 1 | System 2/Tools | System3  Settings Overview Grp. 1 | Settings Grp. 1 Phase OC | Set 4] #

Previous  New Previous Previous  New

51 [EEEE [Enabled izable 50P3 [Dizabled [Disabled

51P2 [Enabled [Enabled 50X-3 sable

50P1 [Enabled [Enabled 50R-3

50P-2 |Enabled |Enabled 27M-2

51X [Enabled [Enabled 2781 [0 53M-2

50¢1 |Enabled [Enabled  saaq [0 2742

502 |Enabled [Enabled  50BF [0 5342 [Disabled [Disabled.

51R  [Enabled [Ensbled 554 [Dical g1U-2 [Disabled.

50R-1 [Enabled [Ensbled 550 [D g10:2 [Disabled [Dis

50R-2 [Enabled [Ensbled @104 [0 462

321 [Disabled |Disabled  gyu-1 [Dis 472

322  [Disabled [Disabled ?:;‘e ok 53N-1

323 IL' rabled ILI-.aL ed gol:e 5aN-2

Download | File Load | File Save |

PowerPort and PowerNet Protection Overview Screen
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Features, Benefits
and Functions

Complete protection, metering
and control in a single compact
case to reduce panel space, wiring
and costs.

Flexible current, voltage and
frequency protection and program-
mability to cover a broad range of
applications while simplifying relay
ordering and reducing inventory.
Integral test function reduces
maintenance time and expense.
Relay self-diagnostics and
reporting improves uptime

and troubleshooting.

Breaker trip circuit monitoring
improves the reliability of the
breaker operation.

Programmable LEDs and logic
control features that can replace
and eliminate external auxiliary
relays, timers, light and wiring.
Zone selective interlocking
improves coordination and
tripping times and saves money
compared to a traditional bus
differential scheme.

Trip and event recording in non-
volatile memory provides detailed
information for analysis and
system restoration.

256 cycles of waveform capture
aids in post fault analysis (viewable
using PowerNet and NPWAVE-
FORM component.

Front RS-232 port and PowerPort
software provides local computer
access and a user-friendly,
Windows-based interface for
relay settings, and configuration
and data retrieval.

Drawout case design for quick
and easy relay removal and
replacement.

Breaker open/close control

from relay faceplate or remotely
via communications.

Remote communications to Eaton

PowerNet monitoring system or PC.

Free PowerPort utility software

for local PC interface to the FP-6000
for relay settings, monitoring

and control.

Standards and Certifications

Compliance

m UL Recognized, File # E154862
(FP6200-00 5A CT model only).

UL 1053 (1994) Recognized.
ANSI C37.90 (1989).

EN 55011 (1991).

EN 61000-6-2 (1999).

Emission Tests

m EN 55011 (1991): Group 1 Class A
(CISPR-11, Class A).

m FCC 47 CFR Chapter 1: Part 15
Subpart b Class A.

Immunity Tests

= ANSI C37.90.1 (1989): Surge
Withstand Capability.

= ANSI C37.90.2 (1995): EMI Immunity
to 35 V/m.

= EN 61000-4-2 (1995): ESD Rating
of 8 kV.

= EN 61000-4-3 (1997): Radiated EM
Field at 10 V/m.

n EN 61000-4-4 (1995): Fast Transient
Burst at 2 kV.

= EN 61000-4-5 (1995): Surge
Immunity Test.

m EN 61000-4-6 (1996): Conducted RF
at 10 V/m.

= EN 61000-4-8: Power Frequency
Magnetic Field Immunity.

= EN 61000-4-11 (1994): Voltage Dips
and Variations.
Control Power
= Control voltage:
0 48 - 125 Vdc/100 - 120 Vac
0 100 - 250 Vdc/100 — 240 Vac
= Operating voltage:
0 38 - 150 Vdc/55 - 132 Vac
0 80 - 308 Vdc/55 — 264 Vac

m Interruption ride-through time:
0 83 msat 120V, 60 Hz ac
0 250 ms at 110 Vdc/300 ms at Vac

» Power consumption:
0 20 VA maximum
0 22 VA maximum

Current Inputs
s CT rating:
0 2 x In at 5 amperes continuous
0 3 xIn at 1 ampere continuous
0 80 x In at 5 amperes for 1 second
0 100 x In at 1 ampere for 1 second

m CT burdens:
O <0.25 VA at 5 A (nominal)
0 <0.05 VA at 1 A (nominal)

Voltage Transformer Inputs

= Nominal: 0 - 120 Vac Line to
common.

m Operating range: 0 — 144 Vac (+20%)
Line to common.

m Burden: 1 mega ohm Input
Impedance.

Metering Accuracy

= Input signal frequency necessary for
accurate operation:

0 60 Hz Nominal, 57 — 63 Hz (5%)
0 50 Hz Nominal, 47 — 53 Hz (5%)

= Frequency measurement accuracy:
0 %0.02 Hz

= Clock accuracy:
0 Free running =1 minute/month
at 25°C (77°F)

0 Automatically updated by
PowerNet host when present

For more information visit: www.eaton.com
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Table 56-40. Specifications Power Factor (55)
| Principal Parameters Range | Accuracy m Trigger/reset threshold: -0.5 to 1 lag;

Current (Amperes) la, Ib, Ic, Ir, Ix

0.02 to 20 per Unit

at < 2 + CT Rating: +0.5% of CT Rating
at > 2 + CT Rating: +0.5% of Reading

Sequence Currents

0.02 to 20 per Unit

+1% of Nominal

Main Voltage 0to 160 V +0.5% of Nominal 0.2 V

Sequence Voltages 0to 160 V +1% of Nominal

Auxiliary Voltage 0to 250 V +1% of Nominal

Phase Angle for | and V 0 to 360° +1° at Nominal Voltage

System Frequency 45 to 65 Hz +0.02 Hz

Ampere Demand 0.02 to 20 per Unit | +0.5%

Watt Demand 0 to 4000 MW +1.0% FS for PF = Unity ©®
+1.5% FS for PF =-0.5t0 0.5 ®

Watts 0 to 4000 MW

Watthours 0 t0 999.999 MWh

Var Demand

0 to 4000 Mvar

+1.5% FS for PF =-0.51t0 0.5 ®

Vars 0 to 4000 Mvar

Var-hours 0 to 999.999 Mvarh

VA Demand 0 to 4000 MVA +1%FS®

VA 0 to 4000 MVA

VA-hours 0 to 999,999 MVAh

Apparent Power Factor -1to +1 +0.02 for Load Currents Above 20% Rated
Displacement Power Factor -1to +1 +0.02 for Load Currents Above 20% Rated
Total Harmonic Distortion 0 to 9999 +1%

Other Metering Accuracy +1%

@ FS (Full Scale) = 3 x CT Rating x Nominal L-N Voltage.

Protective Functions

Current Unbalance (46)

Phase and Ground Overcurrent Protection
m Inverse characteristics: Mod, Very, -

Extremely, IECA, IECB, IECC, It, |4,

14, Flat.

m TOC (51) pickup range: 0.02 to 4.0

per unit in 0.01 steps.

= Time multipliers: 0.05 to 10.0 in

0.01 steps.

m |OC (50) pickup range: 0.1 to 20.0

per unit in 0.01 steps.

Threshold (minimum current)
0.1 to 20.0 per unit in 0.01 steps.
% 12/11: 2 to 40% in 1% steps.
Time delay: 0 to 9999 cycles in

1 cycle steps.

Under/Overvoltage Protection (27/59)

Pickup range: 10 to 150 volts in
1 volt steps.

Time delay: 0 to 9999 cycles in
1 cycle steps.

Neutral Voltage Protection (59N)

m Pickup accuracy: +1% (at 0.1 to u

2 per unit).

m Time delay: 0 to 9999 cycles in

1 cycle steps.

= Time accuracy: +3% or +30 ms.

= Directional (67, 67N, 67G): forward,

reverse or both.

Voltage Unbalance (47)

Source: calculated, measure.
Criterion: phasor, rms.

Pickup range: 5 to 250 volts in
1 volt steps.

Time delay: 0 to 9999 cycles in
1 cycle steps.

Under/Over Frequency Protection (81U/0)

Pickup range: 45 to 65 Hz in
0.01 Hz steps.

m  Threshold (minimum voltage)
1to 100 volts in 1 volt steps.

m % V2/V1: 2 to 40% in 1% steps.

= Time delay: 0 to 9999 cycles in
1 cycle steps.

m Time delay: 0 to 9999 cycles in
1 cycle steps.

Breaker Failure Protection (50BF)

m Pickup range: 0.02 to 5.0 per unitin
0.01 steps.

m Time delay: 0 to 9999 cycles in
1 cycle steps.

0.5 to 0.99 lead in 0.01 steps.

m Time delay: 0 to 1000 seconds in
1 second steps.

Power Protection (32)

= Direction: forward/reverse.
m Criterion: over/under.

= Pickup range: 0.02 to 4 pu.

Note: 1pu = 3 x CT secondary rating x VT
secondary rating for wye; the square root
of 3 x VT secondary rating x CT secondary
rating for open delta.

= Pickup accuracy: £1.0%.

m Trip time accuracy: 0 to 2 cycles or
0.1%, whichever is greater.

VAR Protection (32V)

= Direction: forward/reverse.
s Criterion: over/under.

= Pickup range: 0.02 to 4 pu.

Note: 1pu = 3 x CT secondary rating x VT
secondary rating for wye; the square root
of 3 x VT secondary rating x CT secondary
rating for open delta.

= Pickup accuracy: £1.0%.

m Trip time accuracy: 0 to 2 cycles or
0.1%, whichever is greater.

Thermal Protection (49)

= Pickup range: 0 to 199°C or
0 to 390°F.

= Time delay: 0.1 to 3600 seg.

Sync Check (25)

= Phase angle: 1 to 60°.

= Slip frequency: 0.1 to 2 Hz.

= Voltage differential: 1 to 100 volts.

m Breaker close time: 0 to 9999 cycles.

Discrete Inputs

= Number of contact inputs: 8.

m Rating: 48 Vdc wetting voltage
provided with internal ground only.

Output Contacts

= Number of output contacts: Five
Form A and two Form C.

Rating of Output Contacts

= Momentary:
0 Make 30 A ac/dc for 0.25 seconds
0 Break 0.25 A at 250 Vdc (resistive)
0 Break 5 A at 120/240 Vac

= Continuous:
0 5 A at 120/240 Vac
0 5Aat30Vde

CA08102001E
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Logic and Control Functions

= Six programmable logic gates for
AND, OR, NAND, NOR operation.

= Two latching (flip/flop) gates.

m Six timer gates provide on/off delays.

INCOM Communications
= Baud rate: 9600 fixed.

» Maximum distance: 10,000 feet
(3,048 m).
= Protocol: INCOM.

RS-232 Communications, Front Panel
= Baud rate: 38.4K, 19.2K, 9.6K.

m Connector standard 9-pin
subminiature, 3-wire.

= Protocol: INCOM.

RS-485 Communications, Rear Panel
= Baud rate: 19.2K, 9.6K
m Protocol: Modbus RTU.

Environmental Ratings

m Operating temperature: -40° to +60°C
(-40° to +140°F).

m Storage temperature: -40° to +85°C
(-40° to +185°F).

= Humidity: 5% to 95% relative
humidity (non-condensing).

= Altitude: 0 to 6,350 feet (0 to 1,935 m)
above Mean Sea Level.
Dimensions in Inches (mm)
= Behind panel:
0 Height: 6.70 (170.2)
0 Width: 5.30 (134.6)
0 Depth: 6.90 (175.3)
= In front of panel:
O Height: 11.34 (288.0)
0 Width: 7.72 (196.1)
0 Depth: 0.80 (20.3)
Shipping Weight Lbs. (kg)
m 12.5(5.7).

Communication Software

Eaton provides two types of communi-
cation software. The first is PowerPort.
It runs on a PC or laptop for easy
access to a single relay to change set
points or configuration and to view
metered values and stored data.
PowerPort is free and can be down-
loaded from the Eaton Web site at

the following URL: www.eaton.com;
search for “PowerPort.”

The second package is PowerNet.
PowerNet is a power management
software package that is designed
for continuous, remote monitoring
of many devices. It provides all the
functionality of PowerPort plus
additional functions such as billing,
trending and graphics. Contact your
local Eaton representative for more
information on PowerNet software.

For more information visit: www.eaton.com
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Technical Data and Specifications

Wiring Diagrams

TB1 TB2 183
101 E'npu:rnarSupplym 201 [cint J1-1 | PowerNet
102 f:.'m:rarSupply{_l 202 [cin2 J1-2 | PowerNet
103 E%Hnmv 203 |cina J1-3 | PowerNet Shiald
104 H gITE'Hean 204 lcing J3-1 | Zone Out
105 HAH R Healthy| | 05 [ ¢ 1n Source 1 J3-2 [Zone Com.
106 Alarm Com 206 [CIn5 J3-3 | Zone Shield
107 ﬂﬁ.lalm NO.| | 207 [cins J3-4 | Zone In
108 Alarm N.C. 208 |CIn7 J3-5 | Zone Com.,
109 —JRLYSCom. 209 |Cin8 J4-1
110 H HALYSN.O. 210 | CIn Source 2 J4-2
m RLY 4 Com. 211 |Not Used b
12 mﬂLY#N.U. 212 | Not Used J5-1 | RS485 (+) *
13 —I-IRLY.'JCom. 213 | VA(+) Main J5-2 | RS48s () ©
114 H HALY3N.O. 214 | VB(+) Main J5-3 | RS485 Com. *
115 Trip 2 Com. 215 | VC(+) Main J5-4 | RS485 Shield
116 mTripEN.[]_ 216 | Vxl Aux
7 Trip 1 Com. 217 | Va2 Aux
18 m*rripm_o, 218 | Vg Main
p
* Available with Modbus-RTU Communications Al B1 c1 ¥1 N.C.
A2 B2 c2 X2 N.C.
Figure 56-74. FP-6000 Rear View and Terminal Designations
-
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Figure 56-75. FP-6000 Front View and Drawout Case Side View

CA08102001E For more information visit: www.eaton.com
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FP-6000
ac/dc C B A
Power Supply
) {0 48 - 125 VVdc 100 - 250 Vdc
@) T 100 - 120 Vac 100 - 240 Vdc
FP-6000
TB1 TB2
A 52A
— 10 | fower Supply Cint | 201 o
102 | fower SuPP ) Cin2 | 202 —o—| ——
RLY Health:
103 Com. cmy Cin3 | 203
A 104 (H | RLY Heathy Clin4 | 204
Rel
Failre 105 R‘% Healthy ClInSource1 | 205
/\ 106 Alarm Com. Cln5 | 206
@ 107 H ﬂAlarm N.O. Cln6 | 207
108 Alarm N.C. Cin7 | 208
109 RLY 5 Com. Cin8 | 209
Breaker
A| Close | 110 H JRLYS N.O. ClInSource2 | 210
m RLY 4 Com. Reserved | 211
112 JRLY4N.O‘ R d | 212
H eserve A VT
13 RLY 3 Com. VA(+) Main | 213 ® ry
114 4 JRLY3 N.O. VB(+) Main | 214 —| 3 % .
115 Trip 2 Com. VC(+) Main | 215 03 %o
116 H JTripZN.O. VX1 Aux | 216 _‘ q >
17 Trip 1 Com. VX2 Aux | 217 *Sce
52A 52A
—| |— 118 H H Trip 1N.O. Vg Main | 218 p
_I___. Ground
X2 X1 A2 A1 B2 B1 C2 Ci1
£\ .
Ly
[
Load 52 SSSS
i
A For maximum breaker diagnostics use both 52A and 52B contacts.
Some diagnostics are not available if only one of the two is used. C B A
A A relay failure alarm should provide immediate attention as circuit
is no longer protected. Relay failure output is normally energized.
A FP-6000 can initiate a breaker close via the front panel interface
and/or remote activation through communication or discrete input.
A Residual connection may be used in place of zero sequence CT.
A Delta or open delta PT connection may be used in place of wye-ground connection.

Figure 56-76. FP-6000 Typical Connection Drawing Using Wye PTs

For more information visit: www.eaton.com CA08102001E
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Product Selection
Table 56-41. Catalog Numbering Selection Guide

FP6 2 00- 0 1
T
I I

Current Range Packaging Control Voltage Communications Protocol
2 =5 Amperes 0 = Drawout 0 =48 - 125 Vac/dc 0 =INCOM
3 =1Ampere 1= 100 - 240 Vac/dc 1= Modbus RTU

Table 56-42. Catalog Numbers

| Option Description Style Number Catalog Number
5ACT 66D2167G01 FP6200-00
48 - 125 Vdc,

100 - 120 Vac Power Supply
Standard Comm. Board

1ACT 66D2167G02 FP6300-00
48 - 125 Vdc,

100 - 120 Vac Power Supply
Standard Comm. Board

5ACT 66D2167G04 FP6200-10
100 - 250 Vdc

100 - 240 Vac Power Supply
Standard Comm. Board

1ACT 66D2167G05 FP6300-10
100 - 250 Vdc,

100 - 240 Vac Power Supply
Standard Comm. Board

5ACT 66D2167G06 FP6200-11
100 - 250 Vdc

100 - 240 Vac Power Supply
Modbus Comm. Board

1ACT 66D2167G07 FP6300-11
100 - 250 Vdc,

100 - 240 Vac Power Supply
Modbus Comm. Board

5ACT 66D2167G08 FP6200-01
48 — 125 Vdc,

100 — 120 Vac Power Supply
Modbus Comm. Board

1ACT 66D2167G09 FP6300-01
48 - 125 Vdc,

100 - 120 Vac Power Supply
Modbus Comm. Board

Table 56-43. Additional Documentation
| Description | Style Number | Pub Number |

[ Instruction Booklet | 66A2347H01 | 1802602004E |

CA08102001E For more information visit: www.eaton.com
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FP-5000 Feeder Protection

Feeder Protection FP-5000

Product Description

m Microprocessor-based protection
with monitoring and control for
medium voltage main and feeder
applications.

= Current, voltage, frequency and
power protection for electric power
distribution systems.

m Complete metering of voltage,
currents, power, energy, minimum/
maximum and demand functions.

m Programmable logic control
functions for main-tie-main
transfer schemes.

= Trip logs, event logs and waveform
capture for better fault analysis and
system restoration.

m Data Logger to provide energy

usage profiles for better planning,

utilization and energy usage.

Compact, drawout case design.

Multiple settings groups.

ANSI, IEC and thermal protection
curves for greater flexibility.

Application Description

Eaton’s FP-5000 Feeder Protection
relay provides complete 3-phase
and ground overcurrent and voltage
protection plus metering in a single,
compact drawout case. It may be used
as primary protection on feeders,
mains and tie circuit breaker applica-
tions, and as backup protection for
transformers, high voltage lines and
differential protection. The relay is
most commonly used on medium
voltage switchgear applications.

Meets ANSI, CE and CSA standards.

The FP-5000 takes full advantage of its
microprocessor technology providing
the user new freedoms and a wealth
of data-gathering features. The relay
performs self-checking of all major
hardware and firmware protection
elements to ensure their operation in
the event of a system or component
electrical failure or fault. Protection
functions are well suited for main and
distribution feeder circuit applications.
Programmable logic control functions
make the FP-5000 relay ideally suited
for main-tie-main and main 1/main 2
transfer schemes.

The Zone Interlocking feature can be
utilized for bus protection instead of
an expensive and complicated bus
differential (87B) scheme. The FP-5000
works directly with Eaton’s Digitrip 3000
and Digitrip MV relays. New breaker
failure logic provides faster remote
backup clearing times for stuck
breaker operation.

The multiple settings groups can be
utilized for arc flash mitigation when
an alternative setting group, set to
have instantaneous elements only is
activated using a selector switch and
the programmable 1/O in the FP-5000.

The FP-5000 provides trip and close
circuit monitoring and alarming
features. It continually monitors the
complete trip and close circuits for
continuity and readiness to trip. Open
and close pushbuttons are conve-
niently located on the front of the relay
for local breaker operation.

Loss-of-vacuum monitoring is activated
when the breaker is open. Residual
current is monitored and alarmed if
detected.

When an electrical fault or disturbance
occurs, the FP-5000 begins to store the
following in non-volatile memory:

= Voltage and current sampled data.
m Calculated values.

= Status of internal protection functions,
logic, contact inputs and outputs.

Retrieval and viewing of the data is
easy, aiding in the quick analysis and
restoration of your electric power
system.

When the FP-5000 isn’t responding to
disturbances in the power system, it's
providing valuable metering informa-
tion at the relay and remotely. It pro-
vides energy usage and demand
reading, and can alarm when usage
reaches a set value. Power factor mea-
surements can be used for cap bank
switching to control kvar demand.
Onboard data trending can provide
load profiles for up to 40 days.

The protection functions are listed
below and shown in Figure 56-73.

Phase Overcurrent
(Forward, Reverse or Both)

m Two-Stage instantaneous with
timers (50P-1 and 50P-2).

» Two inverse time overcurrent
(51P-1 and 51P-2).

Directional Control.
10 standard curves.
Instantaneous or time delay reset.

Voltage restrained time
overcurrent (51VR).

AR
o colL
VoNrmor

V, I, F, PF,
W, VARS, VA
Energy
Demand
Min./Max.

% THD
Phasors

Data Logger
Waveform
SER

Fault Records

DEO®E

oFTONAL 3¢

OOOO®

POEOOOBOO®

FP-5000

Load

Figure 56-77. FP-5000 One-Line Drawing

For more information visit: www.eaton.com
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Two independent ground directional
overcurrent elements, one mea-
sured (IX) and one calculated (IR).

0 Two-Stage instantaneous
with timers (50X-1 and 50X-2)
(50R-1 and 50R-2)

O Inverse time overcurrent
(51X and 51R)

0 Ground directional polarizing
(67N) -3y, Ipol- Negative
sequence

0 10 standard curves

0 Instantaneous or time delay reset

0 Voltage restrained time
overcurrent (51VR)

Breaker failure (50BF).

Phase unbalance negative sequence
overcurrent (46-1, 46-2).

Phase voltage unbalance and
sequence protection (47-1, 47-2).

Main 3-phase under/overvoltage
(27M-1, 27M-2, 59M-1, 59M-2).
Auxiliary single-phase under/over-

voltage (27A-1, 27A-2, 59A-1, 59A-2).

Under/over frequency (81U-1,
81U-2, 810-1, 810-2).
Reverse/forward power (32-1, 32-2).
Sync check (25).

Power factor (55).

Zone interlocking for bus protection
(87B). The FP-5000 feeder relay
includes a zone selective interlock-
ing feature that can be used with
other Eaton devices like the Digitrip

The FP-5000 provides the following
monitoring and data recording func-
tions that enhance the security of the
protection system and provides useful
information for scheduling maintenance.

Trip circuit monitoring.

Close circuit monitoring.

Loss-of-vacuum monitoring.

Breaker wear (accumulated

interrupted current).

= Waveform capture (256 cycles total,
up to 16 events).

= Fault data logs (up to 16 events).

m Sequence of events report (up to
100 events).

= Clock.

The FP-5000 provides standard control
functions plus user-configurable cus-
tom control capabilities. This logic
can be used for applications such as
main-tie-main transfer schemes.

= Remote open/close.

FP-5000 Setpoints :
Devicett I'I Dezcrption: Iieanne

ID.E?D

DeviceServer: IF'owerF'nrt

Quick Tab Select
ISettings Owerview Grp. 1

Firmware

vI Yergion:

m Programmable /0.

m Programmable logic gates
and timers.

Multiple setting groups (up to 4).
Bus transfer logic.

Cold load pickup.

Loss of potential (PT blown fuses).

The FP-5000 supports the following
communication options:
Local HMI.
Password protected.
Addressable.
Local communication port.
Remote communication port:
0 FSK
0 RS-232
0 RS-485
= Protocols:

0 INCOM

0 Modbus
m Configuration software.

x|

Cornm
Wersion:

—

Sustem 1 I Suystemn 2;’Tnols| Spstem 3 Settings Overview Grp. 1 | Settings Gip. 1 Phase DEI Set 4 I *I

Previous  Mew Frevious

E1P E nhabled IEnabIed

Mew

461 IDisabIed IDisabIed

Frevious  MNew

50P-3 IDisabIed IDisabIed

3000 trel Bip-2 IEnabIed IEnabIed 471 IDisabled IDisabIed A3 IDisabIed IDisabIed
overcurrent relay.
v BEO0P-1 IEnabIed IEnabIed 2741 IDisabIed IDisabIed ROR-3 IDisabIed IDisabIed
The FP-5000 provides the following - - = -
metering functions: B0P-2 IEnabIed IEnabIed 5941 |D|Sabled IDlsabIed 27h-2 IDlsabIed IDlsabIed
511 IEnabIed IEnabIed 2781 IDisabled IDisabIed B9kd-2 IDiSabIed IDisabIed
= Amperes (rms, phasor and sequence). . - - -
= Amperes demand and peak demand. A1 IEnabIed IEnabIed A1 |D|sabled IDlsabIed i) IDlsabIed IDlsabIed
= Volts (rms, phasor and sequence). B2 IEnabIed IEnabIed S0BF IDisabled IDisabIed h9a-2 IDisabIed IDisabIed
= VA and VA demand. 5IR IEnabIed IEnabIed Gty IDisabIed IDisabIed au-2 IDisabIed IDisabIed
. Watltsda"d kV(;/ demand and 50R-1 [Enebled [Enabled 550 [Dissbled [Disabled @102 [Disabled [Disabled
peak demand. : :
= Forward/reverse/net kWh. BOR-2 IEnabIed IEnabIed 2101 IDlsabIed IDlsabIed 462 IEnabIed IEnabIed
m Vars and kvar demand and 3241 IDisabIed IDisahIed a1 IDisabled IDisabIed 472 IEnabIed IEnahIed
peak demand. 22 [Disabled [Disabled ?ﬁ;e [Disabled [Disabled  53M-1 [Disabled [Disabled
m Lead/lag/net kvarh. = - - -
323 IDlsabIed IDlsabIed Zone I 2 I ; 53h-2 IDlsabIed IDlsabIed
s Power factor. Tt Dizabled |Dizabled
= Frequency. : :
= Voltage and current. Dowload | File Load | File Save | Cancel |
- %THD and magnitUde THD'_ . PowerPort and PowerNet Protection Overview Screen
= Minimum/maximum recording with
date/time stamp.
= Trending (load profile over time).
CA08102001E For more information visit: www.eaton.com
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Features, Benefits
and Functions

Complete protection, metering and
control in a single compact case to
reduce panel space, wiring and costs.

Flexible current, voltage and fre-
quency protection and programma-
bility to cover a broad range of
applications while simplifying relay
ordering and reducing inventory.
Integral test function reduces
maintenance time and expense.

Relay self-diagnostics and
reporting improves uptime and
troubleshooting.

Breaker trip circuit monitoring
improves the reliability of the
breaker operation.

Programmable logic control features
that can replace and eliminate exter-
nal auxiliary relays, timers and wiring.

Zone-selective interlocking
improves coordination and tripping
times and saves money compared
to a traditional bus differential
scheme.

Trip and event recording in non-
volatile memory provides detailed
information for analysis and system
restoration.

256 cycles of waveform capture
aids in post fault analysis.

Front RS-232 port and PowerPort
software provides local computer
access and a user-friendly,
Windows®-based interface for
relay settings, and configuration
and data retrieval.

Drawout case design for quick and
easy relay removal and replacement.
Breaker open/close control from
relay faceplate or remotely via
communications.

Remote communications to Eaton’s
PowerNet monitoring system or PC.
Free PowerPort utility software for
local PC interface to the FP-5000

for relay settings, monitoring

and control.

Standards and Certifications

Compliance

m UL Recognized, File # E154862.
= UL 1053 (1994) Recognized.
= ANSI C37.90 (1989).

= EN 55011 (1991).

= EN 61000-6-2 (1999).
Emission Tests

= EN 55011 (1991) — Group 1 Class A
(CISPR-11, Class A).

m FCC 47 CFR Chapter 1 — Part 15
Subpart b Class A.

Immunity Tests

= ANSI C37.90.1 (1989) — Surge
Withstand Capability.

= ANSIC37.90.2 (1995) — EMI Immunity
to 35V/m.

= EN 61000-4-2 (1995) — ESD Rating
of 8 kV.

= EN 61000-4-3 (1997) — Radiated EM
Field at 10V/m.

= EN 61000-4-4 (1995) — Fast Transient
Burst at 2 kV.

= EN 61000-4-5 (1995) — Surge
Immunity Test.

= EN 61000-4-6 (1996) — Conducted
RF at 10V/m.

= EN 61000-4-11 (1994) — Voltage
Dips and Variations.

n EN 61000-4-8 — Power Frequency
Magnetic Field Immunity.
Control Power
=n Control voltage:
0 48 - 125 Vac/dc
0 100 - 240 Vac/dc
m Operating voltage:
0 55-264 Vac
0 38-300 Vdc

= Interruption ride-through time:
20 cycle interruption of nominal
ac supply.

m Power consumption: 20 VA maximum.

Current Inputs
= Nominal (I,): 1A or BA.
m CT rating:

0 2 x |y continuous

0 80 x I, for 1 second

m CT burdens:
0 <0.25 VA at 5 A (nominal)
0 <0.05 VA at 1 A (nominal)

Voltage Transformer Inputs
= Nominal: 120 Vac.
m Operating range: 69 — 150 Vac.
m Burden:
0 <0.015 at 120 Vac
0 1 megaohm

Metering Accuracy
=» Phase current:

0 +0.5% or +0.025A from 0.02 -
20 per unit fully offset current
waveform

= Ground current:

0 +0.5% of full scale () from 0.02
— 2.0 per unit fully offset current
waveform

s Phase voltage: £0.5% or +0.2V from
0 - 160 Vac.

= Frequency measurement accuracy:
+0.02 Hz.

= Phase angle: +1°.

m Power metering accuracy: +1.5%.

= Metering accuracy temperature range:
0°-50°C.

= Temperature range: +5% for opera-
tion below 0°C and above 50°C.

= Relay Outputs:
0 2Form C, NO and NC
0 5Form A, NO Only

= Input signal frequency necessary
for accurate operation:
0 60 Hz nominal, 57 - 63 Hz (+5%)
0 50 Hz nominal, 47 - 53 Hz (x5%)

m Clock accuracy:
0 Free running =1 minute/month
at 25°C

0 Clock automatically updated by
PowerNet host when present

For more information visit: www.eaton.com
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Product Specifications

Protective Functions

Phase and Ground Overcurrent Protection

m Inverse characteristics: Mod, Very,
Extremely, IECA, IECB, IECC, It, 14,
14, Flat.

m TOC (51) pickup range: 0.1 - 4.0 per
unit in 0.01 steps.

= Time multipliers: 0.05 - 10.0 in
0.01 steps.

m |OC (50) pickup range: 0.1 -20.0 per
unit in 0.01 steps.

= Pickup accuracy: +1% (at 0.1 -2
per unit).

m Time delay: 0 — 9999 cycles in
1 cycle steps.

= Time accuracy: +3% or +30 ms.
= Directional (67, 67N, 67G):

forward, reverse or both.
Voltage Unbalance (47)

m Threshold (minimum voltage)
1-100 volts in 1 volt steps.

m % V2/NV1:4-40% in 1% steps.
m Time delay: 0 — 9999 cycles in
1 cycle steps.

Current Unbalance

m Threshold (minimum current)
0.1-20.0 per unit in 0.01 steps.

m % 12/11: 4 - 40% in 1% steps.
m Time delay: 0 — 9999 cycles in
1 cycle steps.

Under/Overvoltage Protection

= Pickup range: 10 — 150 volts in
1 volt steps.

m Time delay: 0 — 9999 cycles in
1 cycle steps.

Under/Over Frequency Protection

= Pickup range: 45 - 65 Hz in
0.01 Hz steps.

m Time delay: 0 — 9999 cycles in
1 cycle steps.

Breaker Failure Protection

m Pickup range: 0.1 - 5.0 per unitin
0.01 steps.

m Time delay: 0 — 9999 cycles in
1 cycle steps.

Power Protection (32)

m Forward/reverse: over/under.

= Pickup accuracy: £1.0%.

m Trip time accuracy: 0 to 12 cycles or
0.1%, whichever is greater.

Sync Check (25)

m Phase angle: 1 to 60°.

= Slip frequency: 0.1 to 2 Hz.

= Voltage differential: 1 to 100 volts.

m Breaker close time: 0 to 9999 cycles.

Power Factor

m Trigger/reset threshold: 0.5 lag to
0.5 lead in 0.01 steps.

m Time delay: 0 — 1000 seconds in
1 second steps.

Discrete Inputs

= Number of contact inputs: 8.

m Rating: 48 Vdc wetting voltage
provided with internal ground only.

Output Contacts

= Number of output contacts: Five
Form A and two Form C.

Rating of Output Contacts

= Momentary:
0 Make 30 A ac/dc for 0.25 seconds
0 Break 0.25 A at 250 Vdc (resistive)
0 Break 5 A at 120/240 Vac

= Continuous:
0 5 A at 120/240 Vac
0 5Aat30Vde

Logic and Control Functions

m Six programmable logic gates for
AND, OR, NAND, NOR operation.

= Two latching (flip/flop) gates.

m Six timer gates provide on/off delays.

INCOM Communications
= Baud rate: 9600 fixed.

» Maximum distance: 10,000 feet
(3,048 m).
= Protocol: INCOM.

RS-485 Communications, Rear Panel
= Baud rate: 19.2K, 9.6K
= Protocol: Modbus RTU.

RS-232 Communications, Front Panel
= Baud rate: 38.4K, 19.2K, 9.6K.

m Connector standard 9-pin
subminiature, 3-wire.

= Protocol: INCOM.

Environmental Ratings

m Operating temperature: -40° to +60°C
(-40° to +140°F) Product tested
to +85°C.

= Storage temperature: -40° to +85°C
(-40° to +185°F).

s Humidity: 5 - 95% relative humidity
(non-condensing).

= Altitude: 0 — 6,350 feet (0 — 1,935 m)
above Mean Sea Level.

Dimensions in Inches (mm)
= Behind panel:
O Height: 6.70 (170.2)
0 Width: 5.30 (134.6)
O Depth: 6.90 (175.3)

= In front of panel:
O Height: 11.34 (288.0)
0 Width: 7.72 (196.1)
0 Depth: 0.80 (20.3)

Shipping Weight Lbs. (kg)
m 12.5(5.7).

Communication Software

Eaton provides two types of communi-
cation software. The first is PowerPort.
It runs on a PC or laptop for easy
access to a single relay to change set
points or configuration and to view
metered values and stored data. Power-
Port is free and can be downloaded
from www.eaton.com; search for
‘PowerPort,’” then click the download
search result.

The second package is PowerNet.
PowerNet is a power management
software package that is designed for
continuous, remote monitoring of many
devices. It provides all the functionality
of PowerPort plus additional functions
such as billing, trending and graphics.
Contact your local Eaton representa-
tive for more information on PowerNet
software.

CA08102001E
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Technical Data and Specifications

Wiring Diagrams

-
4 4 Factory Connection Only TB3
81 82 g 11 TR2 ' 1B3
101 ﬁ‘%vl\ferupplyM 201 [cin1 d D DM J1-1 | PowerNet
102 ﬁlovlsjlgrSupply(_) 202 [cin2 101 & @201 ® 0o J1-2 | PowerNet
. 102 @ | 2 @ || oo J1-3| PowerNet Shield
103 Ela\:nﬂealthy 203 |CIn3 103— 203@ owerlNet Shie
104 H ﬁLéHeaIthy 204 |CIna 104 @ 204 @ oo J2-1| Accessory Bus
105 ilR‘LEHealthy 205 1C In Source 1 105 @ 205 @ J2-2| Accessory Bus
= 106 @ | 26) @ | Accessory Bus
106 Alarm Com| | 206 |C1In5 [ @ | 2 ® | 23| Shield
107 H HAlarm N.0. 207 |CIn6 108, 208 J3-1{Zone Out
(@]
108 Alarm N.C. 208 |CIn7 109@ 209_f J3-2| Zone Com.
9110 @ 2100 ® P
109 T—IRLY5Com. 209 [CIn8 [@ mE ARed_mE s} J3-3| Zone Shield
110 H HRLY5 N.O. 210 |C In Source 2 Gz @ ||awhite-212] @ oo g J3-4|Zone In
1 T—IRLY4C0m. 211 Not Used Hi% Qi% @ J3-5 | Zone Com.
112 H HRLY 4 N.O. 212 | Not Used 15 @ | M @ | 99 Ja-1
13 RLY 3 Com. 213 | VA(+) Main 16| @ 26 @ 00 142
14 H JRLYSN.O. 214 | VB(+) Main L@ | 27 @ | "
: ' 18 @ O ® -3
115 TITanCom. 215 | VC(+) Main _Q_’Z‘?_H_ E‘f-@ @ J5-1| RS485(+)
ip 2N.0. 216 | Vx1 A
116 [ Frip2N.0 6 | V1 Aux o @ele]e]el® J5-2 | Rs485(-)
17— Tip1com.| | 217 |vxa Aux d @ L
B I @ N ® TB4 5 J5-3 | RS485com
118 Trip 1 N.O. 218 | Vg Main &
9 ®jeje®l®] e |=—J J5-4| RS485shield
A1 B1 C1 X1 NC.1
A2 B2 C2 X2 NC.2

Figure 56-78. FP-5000 Rear View and Terminal Designations

For more information visit: www.eaton.com CA08102001E
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FP-5000
ac/dc C B A
Power Supply
(+) {1 48 - 125 Vac/dc or
(=) T 100 - 240 Vac/dc
FP-5000
TB1 TB2 A 52A
—1 101 | fower Supply | Cin1 | 201 e
102 | fower Supply, Cin2 | 202 |—
| BLY Health 52B TOC
103 Com. oy Cln3 | 203 !
A/_\ 104 [ | RLY Healthy Clnd | 204
Rel
Failure 105 HA4- RLY Healthy ClInSource 1 | 205
W N.C.
m 106 —— Alarm Com. Cin5 | 206
Breaker 107 H H Alarm N.0. Clin6 | 207
108 HA- Alarm N.C. Cin7 | 208
109 RLY 5 Com. Cin8 | 209
Breaker
A| Close | 110 H HRLY5N.0. CIn Source 2 | 210
m RLY 4 Com. Not Used | 211
12 H JRLY4N.U. Not Used | 212 A
13 RLY 3 Com. VA(+) Main | 213 ry °
14 H JRLYB N.O. VB(+) Main | 214 —| 3 éé
115 Trip 2 Com. VC(+) Main | 215 03 %o
116 H JTrip 2N.0. VX1 Aux | 216 _‘ q b
17 Trip 1 Com. VX2 Aux | 217 ® ®
52A 52A
—] F— 118 H H Trip 1 N.O. Vg Main | 218 4

—I_——c Ground

X2 X1 A2 A1 B2 B1 C2 (1

/A .

Load 52 booo

For maximum breaker diagnostics use both 52A and 52B contacts.
Some diagnostics are not available if only one of the two is used.

A relay failure alarm should provide immediate attention as circuit
is no longer protected. Relay failure output is normally energized.

FP-5000 can initiate a breaker close via the front panel interface
and/or remote activation through communication or discrete input.

Residual connection may be used in place of zero sequence CT.

D i i

Delta or open delta PT connection may be used in place of wye-ground connection.

Figure 56-79. FP-5000 Typical Connection Drawing Using Wye PTs

CA08102001E For more information visit: www.eaton.com
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Figure 56-80. FP-5000 Front View and Drawout Case Side View

Product Selection
Table 56-44. Catalog Numbering Selection Guide

FP5200-0 1
T

Current Range Packaging Control Voltage Communications Protocol
2 =5 Amperes 0 = Drawout 0 =48 - 125 Vac/dc =INCOM
3 =1Ampere 1 = Fixed Case 1= 100 - 240 Vac/dc 1= Modbus

For more information visit: www.eaton.com
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FP-4000 Feeder Protection

F.I-M  Culler-Hammer
FP-4000

Feeder Protection FP-4000

Product Description

m Microprocessor-based protection
with monitoring and control for
medium voltage main and feeder
applications.

= Current, voltage, frequency and
power protection for electric power
distribution systems.

m Complete metering of voltage,
currents, power, energy, minimum/
maximum and demand functions.

» Programmabile logic control functions
for main-tie-main transfer schemes.

= Trip logs, event logs and waveform
capture for better fault analysis and
system restoration.

m Data Logger to provide energy

usage profiles for better planning,

utilization and energy usage.

Compact, drawout case design.

Meets ANSI, CE and CSA standards.

Multiple settings groups.

ANSI, IEC and thermal protection

curves for greater flexibility.

Application Description

Eaton’s FP-4000 Feeder Protection
relay provides complete 3-phase
and ground overcurrent and voltage
protection plus metering in a single,
compact drawout case. It may be used
as primary protection on feeders,
mains and tie circuit breaker applica-
tions, and as backup protection for
transformers, high voltage lines and
differential protection. The relay is
most commonly used on medium
voltage switchgear applications.

The FP-4000 takes full advantage of its
microprocessor technology providing
the user new freedoms and a wealth
of data-gathering features. The relay
performs self-checking of all major
hardware and firmware protection
elements to ensure their operation in
the event of a system or component
electrical failure or fault. Protection
functions are well suited for main and
distribution feeder circuit applications.
Programmable logic control functions
make the FP-4000 relay ideally suited
for main-tie-main and main 1/main 2
transfer schemes.

The Zone-Interlocking feature can be
utilized for bus protection instead of
an expensive and complicated bus
differential (87B) scheme. The FP-4000
works directly with Eaton’s Digitrip 3000
and Digitrip MV relays. New breaker
failure logic provides faster remote
backup clearing times for stuck
breaker operation.

The multiple settings groups can be
utilized for arc flash mitigation when
an alternative setting group, set to
have instantaneous elements only is
activated using a selector switch and
the programmable 1/O in the FP-4000.

The FP-4000 provides trip and close
circuit monitoring and alarming
features. It continually monitors

the complete trip and close circuits
for continuity and readiness to trip.
Open and close pushbuttons are
conveniently located on the front of
the relay for local breaker operation.

Loss-of-vacuum monitoring is activated
when the breaker is open. Residual
current is monitored and alarmed if
detected.

When an electrical fault or disturbance
occurs, the FP-4000 begins to store the
following in non-volatile memory:

= Voltage and current sampled data.
m Calculated values.

= Status of internal protection functions,
logic, contact inputs and outputs.

Retrieval and viewing of the data is
easy, aiding in the quick analysis and
restoration of your electric power
system.

When the FP-4000 isn’t responding

to disturbances in the power system,
it's providing valuable metering infor-
mation at the relay and remotely. It
provides energy usage and demand
reading, and can alarm when usage
reaches a set value. Power factor mea-
surements can be used for cap bank
switching to control kvar demand.
Onboard data trending can provide
load profiles for up to 40 days.

The protection functions are listed
below and shown in Figure 56-73.
Phase Overcurrent

= Two-Stage instantaneous with
timers (50P-1 and 50P-2).

= Inverse time overcurrent (51P-1).
= 10 standard curves.
m |nstantaneous or time delay reset.

\.L Main VTs
T (2) or (3)

Phase
CTs (3) d

[] Trip
CB Coil
Monitor,

METERING
V, |, F, PF,
W, VARS, VA
Energy
Demand
Min./Max.
%THD
Phasors
Data Logger
Waveform

SER
Fault Records

Optional

I
Sequence

CT

Optional 3§
VT (1)

BEEOOOBBB®

FP-5000

Load

Figure 56-81. FP-4000 One-Line Drawing

CA08102001E
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» Two independent directional over- The FP-4000 provides the following » Remote open/close.
current elements, one measured (IX) monitoring and data recording func- = Programmable 1/O.

and one calculated (IR).

0 Two-Stage instantaneous
with timers (50X-1 and 50X-2)

tions that enhance the security of the
protection system and provides useful
information for scheduling maintenance.

m Programmable logic gates
and timers.

= Multiple setting groups (up to 4).

(50R-1 and 50R-2)

O t' . = Trip circuit monitoring. = Bus transfer logic.
nverse time overcurren Close circuit monitoring.
(51X and 51R)  omar monitgring The FP-4000 supports the following
e : communication options:
0 10 standard curves = Breaker wear (accumulated
0 Instantaneous or time delay reset interrupted current). m Local HMI.
» Breaker failure (50BF). = Waveform capture (256 cycles total, = Password protected.
= Phase unbalance negative sequence up to 16 events). = Addressable.
overcurrent (46-1, 46-2). = Fault data logs (up to 16 events). m Local communication port.
m Phase voltage unbalance and m Sequence of events report (up to = Remote communication port:
sequence protection (47-1, 47-2). 100 events). 0 FSK
m Main 3-phase under/overvoltage = Clock. 0 RS-232
27M-1, 27M-2, 59M-1, 59M-2). .
. ,(Auxiliary single-phase under/)over The FP-4000 provides standard control 0 RS-485
. . functions plus user-configurable cus- Protocols:
voltage (27A-1, 27A-2, 59A-1, 59A-2). tom control capabilities. This logic - INCOMI
= Under/overfrequency (81U-1, can be used for applications such as v
81U-2, 810-1, 810-2). main-tie-main transfer schemes. 0 Modbus

= Power factor (55). .

m Zone interlocking for bus protection
(87B). The FP-4000 feeder relay
includes a zone selective interlock-
ing feature that can be used with
other Eaton devices like the
Digitrip 3000 overcurrent relay.

The FP-4000 provides the following

Configuration software.

x|

FP-4000 Setpoints

DeviceSenver: IPl:lwelPurt

Cluick Tab Select
|Saﬁlngs Owerview Grp. 1 ﬂ

Description: |FP4000

Device# |1
|I].55I]

Comm
Yersion:

Firmware
Version:

——

metering functions: System 1| System 2/Tools  Setings Overview Grp. 1 |Settings Grp. 1 Phase OC| Settings Grp. 1 D(OC' Sed|»
= Amperes (rms, phasor and sequence) Previous  New Previous  MNew Frevious  New
P P q ) 1P MIEE |Enabled 461  [Disabled [Disabled 50p-3 |Dicabled [Disabled
= Amperes demand and peak demand. e [Grsabied [Disabled [Disabled
! nabie: nabie: = i i & Isable sapie
= Volts (rms, phasor and sequence). BOF-1 47-1 Disabled |Disahled B0-3 : '
= VA and VA demand. Sop-2z  |Enabled [Enabled 2701 |Disabled |Disabled 50R-3 EDISﬁUEd IDISﬁb|Bd
s Watts and kW demand and e el (e 59M-1 |Disabled |Disabled D7M-2 iDisubIed |Disub||_=d
peak demand. 2741 [Disabled [Disabled caigs [Teoned [Deshen
s Forward/reverse/net kWh. gl |EEET) (SRR sga1 |Disabied [Disabled
= Vars and kvar demand and 50x2  |[Enabled |Enabled [Freaied [Freaied 2742 [Disebled [Disabled
peak demand. il Sai E5E E9A-D iD|sabIed |D|sabled
™ Lead/|ag/net kvarh. 51IR Enabled |[Enabled 55A Disabled |Disabled
n Power factor. 50R-1 Enabled |Enabled 55D Disabled |Disabled 81u-2 iDlsabled |D|sab|ed
[D' bled |D' bled
= Frequency. sor |Ensbled [Enabled  Zzone [Dissbled [Dishied B82S ERARC [ BER3
= Voltage and current. 8101 [‘““Disamed [““-‘Disamed 452 IEnabled IEnabIed
o .
= %THD and magnitude THD. 8101 [Disabled [Disabled 472 [Encbled [Enabled
m Minimum/maximum recording with
date/time stamp.
= Trending (load profile over time). Download | File Load File Save | Cancel |
PowerPort and PowerNet Protection Overview Screen
For more information visit: www.eaton.com CA08102001E
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Features, Benefits
and Functions

m Complete protection, metering and
control in a single compact case to
reduce panel space, wiring and costs.

m Flexible current, voltage and fre-
quency protection and programma-
bility to cover a broad range of
applications while simplifying relay
ordering and reducing inventory.

= Integral test function reduces
maintenance time and expense.

= Relay self-diagnostics and
reporting improves uptime and
troubleshooting.

= Breaker trip circuit monitoring
improves the reliability of the
breaker operation.

m Programmable logic control features
that can replace and eliminate exter-
nal auxiliary relays, timers and wiring.

m Zone selective interlocking
improves coordination and tripping
times and saves money compared
to a traditional bus differential
scheme.

= Trip and event recording in non-
volatile memory provides detailed
information for analysis and system
restoration.

m 256 cycles of waveform capture
aids in post fault analysis.

m Front RS-232 port and PowerPort
software provides local computer
access and a user-friendly,
Windows®-based interface for
relay settings, and configuration
and data retrieval.

= Breaker open/close control from
relay faceplate or remotely via
communications.

= Remote communications to Eaton
PowerNet monitoring system or PC.

m Free PowerPort utility software for
local PC interface to the FP-4000
for relay settings, monitoring
and control.

Standards and Certifications

Compliance

m UL Recognized, File # E154862.
= UL 1053 (1994) Recognized.
= ANSI C37.90 (1989).

= EN 55011 (1991).

= EN 61000-6-2 (1999).
Emission Tests

= EN 55011 (1991) — Group 1 Class A
(CISPR-11, Class A).

m FCC 47 CFR Chapter 1 — Part 15
Subpart b Class A.

Immunity Tests

= ANSI C37.90.1 (1989) — Surge
Withstand Capability.

= ANSIC37.90.2 (1995) — EMI Immunity
to 35V/m.

= EN 61000-4-2 (1995) — ESD Rating
of 8 kV.

= EN 61000-4-3 (1997) — Radiated EM
Field at 10V/m.

= EN 61000-4-4 (1995) — Fast Transient
Burst at 2 kV.

= EN 61000-4-5 (1995) — Surge
Immunity Test.

= EN 61000-4-6 (1996) — Conducted
RF at 10V/m.

= EN 61000-4-11 (1994) — Voltage
Dips and Variations.

= EN 61000-4-8 — Power Frequency
Magnetic Field Immunity.
Control Power
= Control voltage:
0 48 - 125 Vac/dc
0 100 - 240 Vac/dc
m Operating voltage:
0 55-264 Vac
0 38-300 Vdc

= Interruption ride-through time:
20 cycle interruption of nominal
ac supply.

m Power consumption: 20 VA maximum.

Current Inputs
= Nominal (I5): TAor5A.
m CT rating:

0 2 x |y continuous

0 80 x I, for 1 second

m CT burdens:
0 <0.25 VA at 5 A (nominal)
0 <0.05 VA at 1 A (nominal)

Voltage Transformer Inputs
= Nominal: 120 Vac.
m Operating range: 69 — 150 Vac.
m Burden:
0 <0.015 at 120 Vac
0 1 megaohm

Metering Accuracy
=» Phase current:

0 +0.5% or +0.025A from 0.02 -
20 per unit fully offset current
waveform

= Ground current:

0 +0.5% of full scale () from 0.02
— 2.0 per unit fully offset current
waveform

= Phase voltage: £0.5% or +0.2V from
0 - 160 Vac.

= Frequency measurement accuracy:
+0.02 Hz.

= Phase angle: +1°.

m Power metering accuracy: +1.5%.

= Metering accuracy temperature range:
0°-50°C.

= Temperature range: +5% for opera-
tion below 0°C and above 50°C.

= Relay Outputs:
0 2Form C, NO and NC
0 5Form A, NO Only

= Input signal frequency necessary
for accurate operation:
0 60 Hz nominal, 57 - 63 Hz (x5%)
0 50 Hz nominal, 47 - 53 Hz (x5%)

m Clock accuracy:
0 Free running =1 minute/month
at 25°C

0 Clock automatically updated by
PowerNet host when present

CA08102001E
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Product Specifications

Protective Functions

Phase and Ground Overcurrent Protection

= Inverse characteristics: Mod, Very,
Extremely, IECA, IECB, IECC, It, |4,
14t, Flat.

m TOC (51) pickup range: 0.1 - 4.0 per
unit in 0.01 steps.

= Time multipliers: 0.05 - 10.0 in
0.01 steps.

= |OC (50) pickup range: 0.1 - 20.0 per
unit in 0.01 steps.

m Pickup accuracy: +1% (at 0.1 -2
per unit).

m Time delay: 0 — 9999 cycles in
1 cycle steps.

= Time accuracy: +3% or +30 ms.

Voltage Unbalance (47)

m Threshold (minimum voltage)
1-100 volts in 1 volt steps.

m % V2/N1:4-40% in 1% steps.
m Time delay: 0 — 9999 cycles in
1 cycle steps.

Current Unbalance

m Threshold (minimum current)
0.1 -20.0 per unit in 0.01 steps.

m % 12/11: 4 - 40% in 1% steps.
m Time delay: 0 — 9999 cycles in
1 cycle steps.

Under/Overvoltage Protection

m Pickup range: 10 - 150 volts in
1 volt steps.

m Time delay: 0 — 9999 cycles in
1 cycle steps.

Under/Overfrequency Protection

m Pickup range: 45 -65 Hz in
0.01 Hz steps.

= Time delay: 0 — 9999 cycles in
1 cycle steps.

Breaker Failure Protection

m Pickup range: 0.1 - 5.0 per unitin
0.01 steps.

m Time delay: 0 — 9999 cycles in
1 cycle steps.

Power Factor

m Trigger/reset threshold: 0.5 lag to
0.5 lead in 0.01 steps.

m Time delay: 0 — 1000 seconds in
1 second steps.

Discrete Inputs

= Number of contact inputs: 8.

= Rating: 48 Vdc wetting voltage
provided with internal ground only.

Output Contacts

= Number of output contacts: Five
Form A and two Form C.

Rating of Output Contacts

s Momentary:
0 Make 30 A ac/dc for 0.25 seconds
0 Break 0.25 A at 250 Vdc (resistive)
0 Break 5 A at 120/240 Vac

= Continuous:
0 5 A at 120/240 Vac
0 5Aat30Vde

Logic and Control Functions

= Six programmable logic gates for
AND, OR, NAND, NOR operation.

= Two latching (flip/flop) gates.

= Six timer gates provide on/off delays.

INCOM Communications
= Baud rate: 9600 fixed.

» Maximum distance: 10,000 feet
(3,048 m).
= Protocol: INCOM.

RS-485 Communications, Rear Panel:
= Baud rate: 19.2K, 9.6K
m Protocol: Modbus RTU.

RS-232 Communications, Front Panel
= Baud rate: 38.4K, 19.2K, 9.6K.

m Connector standard 9-pin
subminiature, 3-wire.

= Protocol: INCOM.

Environmental Ratings

m Operating temperature: -40° to +60°C
(-40° to +140°F) Product tested
to +85°C.

= Storage temperature: -40° to +85°C
(-40° to +185°F).

s Humidity: 5 - 95% relative humidity
(non-condensing).

= Altitude: 0 — 6,350 feet (0 — 1,935 m)
above Mean Sea Level.

Dimensions in Inches (mm)
= Behind panel:
0 Height: 10.15 (257.9)
O Width: 7.62 (193.5)
O Depth: 7.48 (190.0)

= In front of panel:
O Height: 10.15 (257.9)
0 Width: 7.62 (193.5)
0 Depth: 0.62 (15.7)

Shipping Weight Lbs. (kg)
= 9.0 (4.1).

Communication Software

Eaton provides two types of communi-
cation software. The first is PowerPort.
It runs on a PC or laptop for easy
access to a single relay to change set
points or configuration and to view
metered values and stored data. Power-
Port is free and can be downloaded
from www.eaton.com; search for
‘PowerPort,’” then click the download
search result.

The second package is PowerNet.
PowerNet is a power management
software package that is designed for
continuous, remote monitoring of many
devices. It provides all the functionality
of PowerPort plus additional functions
such as billing, trending and graphics.
Contact your local Eaton representa-
tive for more information on PowerNet
software.

For more information visit: www.eaton.com
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Technical Data and Specifications

Wiring Diagrams

-
( 4 Factory Connection Only TB3
81 82 g 11 TR2 ' 1B3
101 ﬁ‘%vl\ferupplyM 201 [cin1 d D DM J1-1| PowerNet
Power Supply 101 201 J1-2 | PowerNet
102 | {put 9 |202[Cin2 102% @202% 99
—— J1-3 | PowerNet Shield
103 —PLY Healthy| 1 203 [Cin3 108 ® 0 @ |
104 H ﬁll_éHeaIthy 204 |CIna 104 @ 204 @ oo J2-1| Accessory Bus
105 R‘I%-Healthy 205 1C In Source 1 105 @ 205 @ J2-2| Accessory Bus
106 @ | 26) @ | J2-3| Accessory Bus
106 Alarm Com| | 206 [CIn5 0] @ | 27 ® | Shield
107 -|HAlarm N.O.| |207 |CIn6 08 @ |0 2 @ J3-1|Zone Out
108 Alarm N.C. 208 |CIn7 i 1?3% i?gTj N J3-2|Zone Com.
109 RLY 5 Com. 209 |CIn8 la M@ ||*Red—211[ ® | B J3-3| Zone Shield
1m0 H JRLYEN.U. 210 | C In Source 2 Gz @ ||awhite-212] @ oo T J3-4|Zone In
1 T—IRLY4C0m. 211 | Not Used Hi% Qi% @ J3-5 | Zone Com.
112 H HRLY 4 N.0. 212 | Not Used 15 @ | 25 @ | 88 Ja-1
13 T—IRLYSCom. 213 | VA(+) Main 16| @ 216] @ 00 42
114 HHRY3N.0. | | 214 | VB(+) Main L@ | 27 @ |
118 @ O 218 J4-3
115 Trip 2 Com 215 | VC(+) Main _g_@_u E
’ 9| || @ ® J5-1| RS485(+)
116 H JTripZN.U. 216 | Vx1 Aux ® Baalalele J5-2 | RSags(-)
17— Tip1com.| | 217 |vxa Aux d @ L
L I a = ® TB4 5 J5-3 | RS485com
118 Trip 1 N.O. 218 | Vg Main &
9 ®jeje®l®] e — J5-4| RS485shield
A1 BT C1 X1 N.C.1
A2 B2 C2 X2 N.C.2

Figure 56-82. FP-4000 Rear View and Terminal Designations
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FP-4000
ac/dc C B A
Power Supply
(+) T 48 - 125 Vac/dc or
(=) T 100 - 240 Vac/dc
FP-4000
TB1 TB2
A 52A
—— 101 | fower Supply Cint | 201
nput (+) 528
102 | fower Supply, Cin2 | 202 |—
| BLY Health 52B TOC
103 Com. oy Cln3 | 203 !
A/_\ 104 [ | RLY Healthy Clnd | 204
Rel,
Failufe 105 (- B Healthy CinSource 1 | 205
m 106 —— Alarm Com. Cin5 | 206
Breaker 107 H H Alarm N.0. Clin6 | 207
108 HA- Alarm N.C. Cin7 | 208
109 RLY 5 Com. Cin8 | 209
Breaker
A| Close | 110 H HRLY5N.0. CIn Source 2 | 210
m RLY 4 Com. Not Used | 211
12 H JRLY4N.0. Not Used | 212 A
13 RLY 3 Com. VA(+) Main | 213 ry °
114 H JRLY3 N.O. VB(+) Main | 214 _l 3 éé
115 Trip 2 Com. VC(+) Main | 215 03 %o
116 H JTrip 2N.0. VX1 Aux | 216 _‘ L 3
17 Trip 1 Com. VX2 Aux | 217 ® ®
52A 52A
—] F— 118 H H Trip 1 N.O. Vg Main | 218 4
—I_——c Ground
X2 X1 A2 A1 B2 Bl C2 (1
/A .
T
°
Load 52 booo
°
i sy
A For maximum breaker diagnostics use both 52A and 52B contacts.
Some diagnostics are not available if only one of the two is used. C B A
A A relay failure alarm should provide immediate attention as circuit
is no longer protected. Relay failure output is normally energized.
m A FP-4000 can initiate a breaker close via the front panel interface
and/or remote activation through communication or discrete input.
A Residual connection may be used in place of zero sequence CT.
A Delta or open delta PT connection may be used in place of wye-ground connection.

Figure 56-83. FP-4000 Typical Connection Drawing Using Wye PTs

For more information visit: www.eaton.com CA08102001E
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Product Selection
Table 56-45. Catalog Numbering Selection Guide
I

Current Range Packaging Control Voltage Communications Protocol

2 =5 Amperes 1 = Fixed Case 0 =48 - 125 Vac/dc 0 =INCOM

3 =1Ampere 1= 100 - 240 Vac/dc 1= Modbus RTU

CA08102001E For more information visit: www.eaton.com
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MP-3000 Motor Protection

i E Cutier-Hammer

MP-2080
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Page Line
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MP-3000

Product Description

m Microprocessor-based, multi-
function motor protection.

m Current only device — no need to
add PTs.

m Intel-I-Trip™ overload protection
based on motor data.

m Event recording and operational
logging.

= Motor Start Profile™.

m Optional Quick Release
Drawout Case.

s Used on AMPGARD® and medium
voltage assemblies.

m “Help” menu provides user
operational assistance.

Application Description

Eaton’s MP-3000 motor protection
relay is a multifunctional microproces-
sor-based protective relay for the
protection of 3-phase ac motors. The
MP-3000 motor relay may be applied
to any size motor at any voltage level.
It is most commonly used on large,
medium voltage 3-phase induction
motors. It has also been widely used
on important low voltage (480 volt)
motor applications and synchronous
motors.

The MP-3000 motor relay is a current
only device which monitors 3-phase
and ground currents. It provides motor
overload, stall, short circuit, phase
unbalance, single phasing and

ground fault motor protection.

It can also be used to provide protection
for aload jam or loss of load condition.
Please refer to Figure 56-84.

The MP-3000 motor relay provides
start control logic to protect the motor
against excessive starts or starting the
motor before it has had sufficient time
to cool down. The MP-3000 motor
relay may be applied to either across
the line starters or reduced voltage
starters. On reduced voltage starters,
the MP-3000 relay can control the
switch from reduced voltage to full
voltage based on time and/or motor
transition. The MP-3000 can protect the
starter against failure to transition to
full voltage through contact feedback
and an incomplete sequence function.

The MP-3000 motor relay is generally
used on a motor starter or a breaker
used for a motor load. The MP-3000
motor relay provides the intelligence to
protect and control the motor against
abnormal operating conditions. It
monitors the currents from eithera5 A
or 1 A secondary of a CT circuit.
Ground current may be obtained from
either a ground CT or from the residual
connection of the phase CTs. It pro-
vides a form C contact output for con-
trolling the starter contacts or breaker
operation.

The protection functions are listed
below:

12t overload protection (49/51).
Locked rotor (49S/51).
Ultimate trip current (51).

Negative sequence phase
unbalance (46).

Instantaneous overcurrent (50).
» Ground fault protection (50G).

RTD trip and alarm with URTD
module (49/38).

Underload trip (37).

Starts per time (66).

Jam or stall (51R).

Auto or manual reset (86).

Fail-safe or non-fail-safe trip modes.

The metering functions are:

s Motor Currents:
0 Average current (lave)

0 Individual phase and ground
current in primary amperes

0 Percent of full load

0 Percent of phase unbalance
m RTD temperatures:

0 Individual winding

0 Motor bearing

0 Load

0 Auxiliary temperatures
= Motor conditions:

0 Percent of 12t thermal bucket

0 Time before start

0 Remaining starts allowed

0 Oldest start time

Protection Functions

49/51 Overload I'T

| 49S/51 Locked Rotor

51R Jam/Stall

— 37 Loss of Load/

< Underload

46 Phase Loss/
Unbalance

50 Phase Inst. OC

URT 50G Ground Inst. OC

66 Starts per time
period

MP-3000

AN

11 RTDs

070

Motor

Figure 56-84. MP-3000 Motor Relay
Protection Functions

For more information visit: www.eaton.com
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Features, Benefits
and Functions

m Complete motor protection and
control in a single compact case
reduces panel space requirements
and wiring costs.

m Microprocessor design with self
diagnostics eliminates calibration
and reduces installation, commis-
sioning and maintenance.

m Programmable stop 2 - 20% of PCT.

m Intel-I-Trip overload protection
develops customized curve from

manufacturer’s supplied motor data.

m Intel-I-Trip overload protection pro-
vides adaptive trip characteristics
based on motor temperature when
motor RTDs are connected through
an optional URTD module.

= Meets UL 1053 ground fault protec-
tion standards that eliminates the
need for a separate ground relay
saving cost, space, wiring and time.

= Voltage dip/loss ride through capa-
bility reduces unnecessary trips
caused by poor power quality.

= Motor currents, temperatures and
conditions are monitored and dis-
played either locally or remotely.

m Event log provides motor operating
records for the most recent 20 Trip
or Alarm events with date and time
stamping. This information can
improve troubleshooting and
reduce downtime.

m Log book records the most recent
100 events such as motor START/
STOP and set point changes to
provide a log of motor operation
with date and time stamping.

m RTD diagnostics reduces unneces-
sary tripping caused by faulty RTD,
RTD wiring or communications.

m Arm/Disarm feature improves secu-
rity for critical motor applications.

= Motor Start profile verifies protection
and motor starting coordination.
This feature can be used to develop
protection settings on old motors
where data is not available.

m Optional communication module and
Eaton’s software simplifies setting,
configuration, monitoring, commis-
sioning and data retrieval either
locally or remotely.

» Optional Quick Release Drawout
Case construction simplifies relay
removal and replacement.

Standards and Certifications

The MP-3000 motor protection
was designed to meet the industry
standards for protective relays. It is
recognized under UL 1053 Ground
Fault Protection Standard.

UL recognized (File No. E154862).
UL 1053 recognized.

UL 508 recognized.

ANSI C37.90, C37.90.1.

cUL.

CSA.

Options and Accessories

Additional Related Products
by Eaton Corporation’s
Cutler-Hammer® Series

The MP-3000 is available in either a
fixed mount or Quick Release Drawout
Case. Both mountings use the same
panel cutout. Figure 56-85 shows cutout
dimensions. Figure 56-86 shows a
typical fixed mount wiring diagram
for a medium voltage motor starter
application. Figure 56-87 shows the
fixed mount terminal designation.
Figure 56-88 shows the drawout case
panel mounting, and shows the
drawout case terminal designation.

The Universal RTD module (URTD) is
required when the motor is equipped
with RTDs that you wish to monitor
and use for protection. The URTD can
be mounted near the motor to reduce
RTD wiring and costs. Figure 56-90
shows MP-3000 and URTD intercon-
nection wiring. Please refer to the URTD
information described elsewhere in
this catalog.

The MP-3000 motor protection is
designed to operate from 120 Vac or
240 Vac auxiliary control power. The
MP-3000 motor relay can be used with
dc control power with the addition of
the IQDCPS. The IQDCPS is an inverter
from dc to ac.

Product Specifications

Control Power

= Nominal rating:
0 120 Vac or 240 Vac
0 +10%, -25%

s Operating range:
0 120 Vac: 90 132 Vac
0 240 Vac:180 264 Vac

m Frequency: 50 or 60 Hz
» Power use:
0 20 VA maximum
0 URTD: 6 VA maximum
0 IPONI: 1 VA maximum
= Ride-through time: 30 cycles from
nominal Vac.
Current Inputs
= Nominal (I,): 1A or BA.
= CT rating:
0 2 x I continuous
0 50 x I, for 1 second

m Burdens:
0 < 0.25 VA at 5A
0 <0.05 VA at 1A

Metering Accuracy
= Phase current: +1% of I, (6 — 100%).
= Ground current: £1.5% of |, (0 — 55%).

Discrete Inputs
= Number of inputs: 2 programmable.
= Ratings:

0 1.2 VA at 120 Vac

0 Maximum off = 36 Vac

0 Minimum on = 86 Vac

Output Contacts

= Number of outputs: 4 Form C,
programmable.

= Momentary:
0 Make 30 A ac/dc for 0.25 seconds
0 Break 0.25 A at 250 Vdc (Resistive)
0 Break 5 A at 120 240 Vac

= Continuous:
0 5 A at 120/240 Vac
0 5Aat30Vde

CA08102001E
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Analog Output

Rating: = 4 — 20 mA programmable.
Maximum load: 1K ohm.
Accuracy: 1%.

Motor Overload Protection (I2t)

m Full load amperes: 10 — 3000 A.
= Locked rotor current: 300 — 1200% FLA.
m Locked rotor time: 1 — 120 seconds.
= Ultimate trip current: 85— 150% FLA.
= Phase CT ratio: 10 — 4000 (I,).
= Ground CT ratio: 10 — 4000 (I,).
= Timing accuracy: + 2.5% or +30 mS
forl>1.1x U.T.C.
Trip Setting Range
= Ground fault (GF): Off, 2 - 55%
CT ratio.
m GF start time delay: 2 - 60 cycles.
m GF run time delay: 0 — 60 cycles.
m Timer accuracy: + 20 mS.
= Instantaneous O.C.: Off,
300 - 1600% FLA.
m |OC start time delay: 2 - 60 cycles.
m Timer accuracy: 20 mS.
s JAM trip: Off, 100 - 1200% FLA.
s Underload trip: Off, 1 —90% FLA.
= Phase unbalance trip: Off, 4 — 40%

Ineg/Ipos.
Start delay timers:

0 0- 120 seconds (underload and
phase unbalance)

0 0- 1200 seconds (jam)

Run delay timers: 0 — 240 seconds.
Timer accuracy: = .5% + 100 mS.

Alarm Setting Range

Ground fault: Off, 2 - 55% CT ratio.
Overload 12t: Off, 60 — 99% I2t.
JAM: Off, 100 — 1200% FLA.
Underload: Off, 1 -90% FLA.
Phase unbalance: Off, 4 — 40%
Ineg/Ipos.

Run delay timers: 0 — 240 seconds.

Start Control Functions

Starts per time: 1 - 10 starts.

Time for starts per time: Off,
1 - 240 minutes.

Time between starts: Off,
1 - 240 minutes.

Number of cold starts: 1 - 5 starts.

Motor transition current: 10 — 300%
FLA.

Time for transition: 0 — 1200 seconds.

Inc. sequence timer: Off, 1 - 240
seconds.

Long acceleration timer: Off,
1-1200 seconds.

Anti-Backspin timer: Off, 1 — 3600
minutes.

RTD Inputs (Requires URTD module)

Sensor types:

0 10 ohm copper

0 100 ohm nickel

0 120 ohm nickel

0 100 ohm platinum

URTD Module Communications

Interface:
0 Electrical (3-wire)
0 Fiber optic (preferred)

Fiber optic cable: Type HBFR-ERS
or EUS.

Clock

Accuracy: =1 minute/month at 25°C.

IPONI Communications

Type: 2-wire, FSK.

Baud rate: 1200 or 9600 baud.
Protocol: INCOM.

Functions:

Read/write set points

Read metered values

Read trip/alarms

Read events/history

0 View starting profile

O o R s R |

MPONI Communications

Type: 5-wire, 485.

Baud rate: 1200 or 9600 baud.
Protocol: Modbus RTU.
Functions:

0 Read/write set points

0 Read metered values

0 Read trip/alarms

0 Read events/history

0 View starting profile

DPONI Communications

Type: J-wire.

Baud rate: 500k, 250k, 125k.
Protocol: DeviceNet.
Functions:

0 Read metered values

0 Read trip/alarms

Logging

Log book: 100 events.

Log event: 20 trips and alarms.

Log start: Last 4 starts.

Start profile: Last 4 starts
(communication only).

History records: Motor, trips, alarms
and total records.

Environmental Conditions

Operating temperature: -20° to +60°C.
Storage temperature: 45° to +85°C.
Humidity: 0 — 95% noncondensing.

Dimensions in Inches (mm)

Height: 10.25 (260.4).
Width: 6.72 (170.7).
Depth: 3.70 (94.0).

Shipping Weight Lbs. (kg)

7 (3.2).

For more information visit: www.eaton.com

CA08102001E



E :[.N Metering Devices, Protective Relays & Communications ¢ ;04

Protective Relays

August 2009
MP-3000
Technical Data and Specifications
5.38
(136.7)
2.69
F(ee.s)
o 3 >
8.90 ‘
(226.1) ‘ 9.38
1 9 ! (238.3)
6.68 |
(169.7) !
e—f——ﬁ———f o
4.45 | 4.69
(113.0) ! (119.1)
—— ¢ .06 | o
s RaAD
2.23 4 Places ‘
(56.7) !
& 1 .
2,53
€(64 3)4 218 DIA 10 Places
"~ 5.06 (5.5)
(128.5)

Figure 56-85. Panel Cutout Diagram —Dimensions in Inches (mm)
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M ! To Motor or
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= T { | — e : Load Device
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|
= Ground | =Gnd. X1 X2 :
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Non-Current
cPT /Carrying Ground
Secondary .5 0 B
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3 B0
Alarm (o] °
Alarm Contacts ~ (o] 2
t——————0@ @ () [ B
18 19 — (<]
Auxiliary =
ili i Trip e
Auxiliary Trip Contacts I ®_ ®
@ g )
15 16

Figure 56-86. MP-3000 Fixed Mount Typical Wiring Diagram
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Wiring Diagram

— CT Connections

f

S

+4/20 mA Output — 25

-4/20 mA Output —» 24

Aux. 2 N/C—» 1
Aux. 2 Com.—» 2

Aux.2 N/O— 3

120V or240V—— 4
Earth Ground — 5
Discrete Source ® —» 6

Neutral —» 7

Discrete In 1—» 8
Discrete Com. ® — 9

Discrete In 2 —10

(@)

CECEESEESEkE

MP-3000

J) o] ®

| —

-

23 <4— Shield
22 <— Common
21— Data

20 <— Strobe

17 <— Alarm N/C

19 <— Alarm N/O

18 <-— Alarm Com.

URTD Optical Fiber
Communications
(Preferred Method)
or
URTD Wired
Communication

SJlslslslslslslslslslslsls CT=

16 <4— Aux. 1 N/O

13 <— Trip N/O
12 <— Trip Com.
11 -— Trip N/C

®

B

15 <— Aux. 1 Com.

14 <-— Aux. 1 N/C

Figure 56-87. MP-3000 Terminal Identification

@ Caution: Do not connect terminals 6 and 9 together.

For more information visit: www.eaton.com
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Figure 56-88. MP-3000 Drawout Panel Mounting — Dimensions in Inches (mm)
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Figure 56-89. Rear View of MP-3000 Drawout Outer Case — Dimensions in Inches (mm)
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O O
Control Power I I
: Transformer YA e 4
Universal —,Tm o
RTD Module 51 Common
— o+———NData
120 Vac
e |AC o—Strobe—
__§ _ACN 120 Vac J3
° ——
: = Pag—
o e !
° MP-3000 2|22 Common |
o 2|21 Data !
N e} o |([@]20 Strobe —
H ) 2]19 |
8 2 2] 18 -
° I% 17 - |
Lo ] - 21|16
o (0) 215 |
ST 1 _ 2] 14 |
é Non-current ——— g 12 |
| Carrying Gnd. ~ z 1 !
Gl
| Optical Fiber for URTD Customer Remote = i) .
' Communications Input Contacts |
| to MP-3000 or Pushbuttons .
i (Preferred Method) L |
-y . ———_— e

Figure 56-90. MP-3000 Control and URTD Wiring
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Technical Data and
Specifications

The MP-3000 motor relay records
information on the most recent

four (4) starts. It records currents,
percent of 12t used, percent unbalance,
RTD temperatures and time to transi-
tion and run. In addition, a motor
start profile can be downloaded and
displayed using Eaton’s PowerPort or
PowerNet Software. The starting pro-
file shows the motor starting current
plotted against the relay protection
curve. This provides a quick view of
the coordination between the protec-
tion and actual motor start current.

El!]lIlI].l]l::' IR R IR R 1 i H I
o [ 1kt 10 100

Motor Starting Profile Time/Current Chart

When communications are desired,
an optional communication module
or PONI (Product Operated Network
Interface) is required. The MP-3000 is
compatible with an INCOM (IPONI),
Modbus RTU (MPONI) or Ethernet
(EPONI). Future communication
modules are planned to interface with
other systems using other protocols.
Please consult factory for availability
of other communication options.
Figure 56-91 shows typical mounting
of MP-3000 with optional PONI and
with URTD module and PONI.

When the MP-3000 is supplied in the
optional drawout case, then the INCOM
(IPONI) is the only communication option
available. The communication option
must be selected at the time of order.

- 4.25 6.26
(108.0) (159.0)
with PONI with PONI and RTD Module
3.01 5.07
_ (76.5) - (128.8)
without PONI
o o
-
® E
¥ -/
b
1
o o § 3
0 +4/20 4/20 €
jl ¥ QUTPUT jl ¥ OUTPUT n
M || -4/20 N || » -4/20
i R output i R output L=
-, dll-—3, o) [ ]on
jl ~ S jl N S gl 3—:°ACN
M., T~ M, T~ = [34
i K 120V 5 PONI i A 120V 5 i
b i =a0v” 2 Mounting 0 jl VA g_?GND
='T WEARTH 5 Bracket ='T JEARTH a
[ 1|™ GROUND 8 [ ||* GROUND 8 29| B2
DISCRETE M DISCRETE M
i ® SOURCE [ i ® SOURCE [ ;3
:'T o = ny = El LB1
NEUT H) ||~ neut 26
DISCRETE DISCRETE
:'Lmlm i“ﬂm %lMBZ
7 ] 23
DISCRETE DISCRETE
i © COMMON i © COMMON 22
I || = DISCRETE I || = DISCRETE 21
H [|3 N2 H [|3 N2 20| V1B
D le) D | o) T RTD Module
] ——J | ~ Mounting
Bracket

Figure 56-91. MP-3000 PONI and URTD Mounting — Dimensions in Inches (mm)
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Product Selection

Table 56-46. MP-3000

| Description Catalog Number
MP-3000 Drawout, 5A with RS-232 MP3011
MP-3000 Drawout, INCOM, 5A with RS-232 MP3012
MP-3000 Drawout, Modbus, 5A with RS-232 MP3013
MP-3000 Drawout, DeviceNet, 5A with RS-232 MP3014
MP-3000 Drawout, 1A with RS-232 MP3111
MP-3000 Drawout, INCOM, 1A with RS-232 MP3112
MP-3000 Drawout, Modbus, 1A with RS-232 MP3113
MP-3000 Drawout, DeviceNet, 1A with RS-232 MP3114
MP-3000 Fixed Case, 5A with RS-232 MP3010
MP-3000 Fixed Case, INCOM, 5A with RS-232 MP3010-INCOM
MP-3000 Fixed Case, Modbus, 5A with RS-232 MP3010MODBUS
MP-3000 Fixed Case, DeviceNet, 5A with RS-232 MP3010DEVICEN
MP-3000 Fixed Case, 1A with RS-232 MP3110
MP-3000 Fixed Case, INCOM, 1A with RS-232 MP3110-INCOM
MP-3000 Fixed Case, Modbus, 1A with RS-232 MP3110MODBUS
MP-3000 Fixed Case, DeviceNet, 1A with RS-232 MP3110DEVICEN
MP-3000 Fixed Case, INCOM, 5A with RS-232, URTD MP3010VPI
MP-3000 Fixed Case, Modbus, 5A with RS-232, URTD MP3010VPM
MP-3000 Fixed Case, DeviceNet, 5A with RS-232, URTD MP3010VPD
MP-3000 Fixed Case, INCOM, 1A with RS-232, URTD MP3110VPI
MP-3000 Fixed Case, Modbus, 1A with RS-232, URTD MP3110VPM
MP-3000 Fixed Case, DeviceNet, 1A with RS-232, URTD MP3110VPD

For more information visit: www.eaton.com CA08102001E
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MP-4000 Motor Protection

MP-4000

Product Description

m Microprocessor-based, multi-
function motor protection.

= Intel-I-Trip overload protection
based on motor data.

m Event recording and operational
logging.

m Motor Start Profile.

m Optional Quick Release
Drawout Case.

m Used on AMPGARD and medium
voltage assemblies.

m “Help” menu provides user
operational assistance.

Application Description

Eaton’s MP-4000 motor protection
relay is a multifunctional microproces-
sor-based protective relay for the
protection of 3-phase ac motors. The
MP-4000 motor relay may be applied
to any size motor at any voltage level.
It is most commonly used on large,
medium voltage 3-phase induction
motors. It has also been widely used
on important low voltage (480 volt)
motor applications and synchronous
motors.

The MP-4000 motor relay monitors
3-phase and ground currents, and
3-phase voltages. It provides motor
overload, stall, short circuit, phase
unbalance, single phasing over/under-
voltage, underpower, power factor
and ground fault motor protection.

It can also be used to provide protection

for a load jam or loss of load condition.

The MP-4000 motor relay provides
start control logic to protect the motor
against excessive starts or starting the
motor before it has had sufficient time
to cool down. The MP-4000 motor
relay may be applied to either across
the line starters or reduced voltage
starters. On reduced voltage starters,
the MP-4000 relay can control the
switch from reduced voltage to full
voltage based on time and/or motor
transition. The MP-4000 can protect the
starter against failure to transition to
full voltage through contact feedback
and an incomplete sequence function.

The MP-4000 motor relay is generally
used on a motor starter or a breaker
used for a motor load. The MP-4000
motor relay provides the intelligence to
protect and control the motor against
abnormal operating conditions. It
monitors the currents from eithera5 A
or 1 A secondary of a CT circuit.
Ground current may be obtained from
either a ground CT or from the residual
connection of the phase CTs. It pro-
vides a form C contact output for con-
trolling the starter contacts or breaker
operation.

The protection functions are listed
below:

12t overload protection (49/51).
Locked rotor (49S/51).
Ultimate trip current (51).

Negative sequence phase
unbalance (46).

Instantaneous overcurrent (50).
Ground fault protection (50G).
Undervoltage (27).
Overvoltage (59).

Under power (32).

Negative sequence voltage
unbalance (47).

Power factor (55).

RTD trip and alarm with URTD
module (49/38).

Underload trip (37).

Starts per time (66).

Jam or stall (51R).

Auto or manual reset (86).

Fail-safe or non-fail-safe trip modes.

The metering functions are:

s Metering:
0 Average current

0 Amperes: magnitude and angle
in primary values

0 Amperes: positive, negative and
zero sequence

0 Average voltage (V ave)
0 Voltage: magnitude and angle

Voltage: positive, negative and
zero sequence

% of full load

% current unbalance
% voltage unbalance
Power, vars and VA
Power factor

O

Frequency

Energy metering with time and
date stamps

m RTD temperatures:
0 Individual winding
0 Motor bearing
0 Load
0 Auxiliary temperatures
m Motor conditions:
0 Percent of 12t thermal bucket
0 Time before start
0 Remaining starts allowed
0 Oldest start time

O 0O o0oooogoo
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Features, Benefits
and Functions

m Complete motor protection and
control in a single compact case
reduces panel space requirements
and wiring costs.

m Microprocessor design with self
diagnostics eliminates calibration
and reduces installation, commis-
sioning and maintenance.

m Programmable stop 2 - 20% of PCT.

m Intel-I-Trip overload protection
develops customized curve from

manufacturer’s supplied motor data.

m Intel-I-Trip overload protection pro-
vides adaptive trip characteristics
based on motor temperature when
motor RTDs are connected through
an optional URTD module.

= Meets UL 1053 ground fault protec-
tion standards that eliminates the
need for a separate ground relay
saving cost, space, wiring and time.

= Voltage dip/loss ride through capa-
bility reduces unnecessary trips
caused by poor power quality.

= Motor currents, temperatures and
conditions are monitored and dis-
played either locally or remotely.

m Event log provides motor operating
records for the most recent 20 Trip
or Alarm events with date and time
stamping. This information can
improve troubleshooting and
reduce downtime.

m Log book records the most recent
100 events such as motor START/
STOP and set point changes to
provide a log of motor operation
with date and time stamping.

m RTD diagnostics reduces unneces-
sary tripping caused by faulty RTD,
RTD wiring or communications.

m Arm/Disarm feature improves secu-
rity for critical motor applications.

m» Motor Start profile verifies protection
and motor starting coordination.
This feature can be used to develop
protection settings on old motors
where data is not available.

m Optional communication module and
Eaton’s software simplifies setting,
configuration, monitoring, commis-
sioning and data retrieval either
locally or remotely.

= Optional Quick Release Drawout
Case construction simplifies relay
removal and replacement.

Standards and Certifications

The MP-4000 motor protection
was designed to meet the industry
standards for protective relays. It is
recognized under UL 1053 Ground
Fault Protection Standard.

UL recognized (File No. E154862).
UL 1053 recognized.

UL 508 recognized.

ANSI C37.90, C37.90.1.

cUL.

CSA.

Options and Accessories
Table 56-47. MP-4000 Ordering Information

Additional Related Products
by Eaton Corporation’s
Cutler-Hammer Series

The MP-4000 is available in either a
fixed mount or Quick Release Drawout
Case. Both mountings use the same
panel cutout.

The Universal RTD module (URTD) is
required when the motor is equipped
with RTDs that you wish to monitor
and use for protection. The URTD can
be mounted near the motor to reduce
RTD wiring and costs.

The MP-4000 motor protection is design-
ed to operate from 120 Vac or 240 Vac
auxiliary control power. The MP-4000
motor relay can be used with dc control
power with the addition of the IQDCPS.
The IQDCPS is an inverter from dc to ac.

| Description

Catalog Number

MP-4000 Drawout, 5A with RS-232 MP4011

MP-4000 Drawout, INCOM, 5A with RS-232 MP4012
MP-4000 Drawout, Modbus, 5A with RS-232 MP4013
MP-4000 Drawout, DeviceNet, 5A with RS-232 MP4014
MP-4000 Drawout, 1A with RS-232 MP4111

MP-4000 Drawout, INCOM, 1A with RS-232 MP4112
MP-4000 Drawout, Modbus, 1A with RS-232 MP4113
MP-4000 Drawout, DeviceNet, 1A with RS-232 MP4114
MP-4000 Fixed Case, 5A with RS-232 MP4010
MP-4000 Fixed Case, INCOM, 5A with RS-232 MP4010INCOM
MP-4000 Fixed Case, Modbus, 5A with RS-232 MP4010MODBUS
MP-4000 Fixed Case, DeviceNet, 5A with RS-232 MP4010DEVICEN
MP-4000 Fixed Case, 1A with RS-232 MP4110
MP-4000 Fixed Case, INCOM, 1A with RS-232 MP4110INCOM
MP-4000 Fixed Case, Modbus, 1A with RS-232 MP4110MODBUS
MP-4000 Fixed Case, DeviceNet, 1A with RS-232 MP4110DEVICEN
MP-4000 Fixed Case, INCOM, 5A with RS-232, URTD MP4010VPI
MP-4000 Fixed Case, Modbus, 5A with RS-232, URTD MP4010VPM
MP-4000 Fixed Case, DeviceNet, 5A with RS-232, URTD MP4010VPD
MP-4000 Fixed Case, INCOM, 1A with RS-232, URTD MP4110VPI
MP-4000 Fixed Case, Modbus, 1A with RS-232, URTD MP4110VPM
MP-4000 Fixed Case, DeviceNet, 1A with RS-232, URTD MP4110VPD

Product Specifications

Control Power
= Nominal rating:
0 120 Vac or 240 Vac
0 +10%, -25%
s Operating range:
0 120 Vac: 90 132 Vac
0 240 Vac:180 264 Vac
m Frequency: 50 or 60 Hz
m Power use:
0 20 VA maximum
0 URTD: 6 VA maximum
0 IPONI: 1 VA maximum

= Ride-through time: 30 cycles from
nominal Vac.

Current Inputs
= Nominal (I): 1A or A,
= CT rating:

0 2 x I continuous

0 50 x I, for 1 second

» Burdens:
0 < 0.25 VA at 5A
0 <0.05 VA at 1A

Voltage Inputs

= Nominal: 120 Vac.

m Operating range: 69 to 150 Vac.
= Burden: 2 VA.

For more information visit: www.eaton.com
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Metering Accuracy

Phase current: 1% of I, (5 - 100%).
Ground current: £1.5% of |, (0 - 55%).

Discrete Inputs

Number of inputs: 2 programmable.
Ratings:

0 1.2 VA at 120 Vac

0 Maximum off = 36 Vac

0 Minimum on = 86 Vac

Output Contacts

Number of outputs: 4 Form C,
programmable.

Momentary:

0 Make 30 A ac/dc for 0.25 seconds
0 Break 0.25 A at 250 Vdc (Resistive)
0 Break 5 A at 120 240 Vac

Continuous:
0 5 A at 120/240 Vac
0 5Aat30Vde

Analog Output

Rating: = 4 — 20 mA programmable.
Maximum load: 1K ohm.
Accuracy: 1%.

Motor Overload Protection (12t)

Full load amperes: 10 — 3000 A.
Locked rotor current: 300 — 1200% FLA.
Locked rotor time: 1 - 120 seconds.
Ultimate trip current: 85 — 150% FLA.
Phase CT ratio: 10 — 4000 (Ip,).
Ground CT ratio: 10 — 4000 (I,).

Timing accuracy: = 2.5% or £30 mS
forl>1.1x U.T.C.

Trip Setting Range

Ground fault (GF): Off, 2 - 55%
CT ratio.

GF start time delay: 2 — 60 cycles.
GF run time delay: 0 - 60 cycles.
Timer accuracy: + 20 mS.

Instantaneous O.C.: Off,
300 - 1600% FLA.

IOC start time delay: 2 — 60 cycles.
Timer accuracy: +20 mS.

JAM trip: Off, 100 - 1200% FLA.
Underload trip: Off, 1 —90% FLA.
Current unbalance trip: Off, 4 — 40%
Ineg/|pos.

Start delay timers:

0 0- 120 seconds (underload and
phase unbalance)

0 0- 1200 seconds (jam)

Run delay timers: 0 — 240 seconds.
Timer accuracy: + .5% + 100 mS.
Voltage unbalance: Off, 1 to 100 V.
% V2/N1: 4% + 40%.

Voltage unbalance time delay:
0 to 1200 sec.

Under/overvoltage time delay:
Off, 10 to 150 V.

Under/overvoltage time delay:
0 to 1200 sec.

Under/overfrequency:
Off, 15 to 60 Hz.

Under/overfrequency time delay:
0 to 60 sec.

Power protection: Off, 0.06 to .90 +
FLA VT.

Power time delay: 0 to 1200 sec.

Power factor: Off, 0.05 lag to
0.99 lead.

Power factor time delay: 0 to 60 sec.

Alarm Setting Range

Ground fault: Off, 2 - 55% CT ratio.
Overload 12t: Off, 60 — 99% 12t.
JAM: Off, 100 - 1200% FLA.
Underload: Off, 1 - 90% FLA.
Phase unbalance: Off, 4 — 40%
Ineg/lpos.

Run delay timers: 0 — 240 seconds.

Start Control Functions

Starts per time: 1 - 10 starts.

Time for starts per time: Off,
1 - 240 minutes.

Time between starts: Off,
1 - 240 minutes.

Number of cold starts: 1 - 5 starts.

Motor transition current: 10 — 300%
FLA.

Time for transition: 0 — 1200 seconds.

Inc. sequence timer: Off, 1 - 240
seconds.

Long acceleration timer: Off,
1-1200 seconds.

Anti-Backspin timer: Off, 1 — 3600
minutes.

RTD Inputs (Requires URTD module)

Sensor types:

0 10 ohm copper

0 100 ohm nickel

0 120 ohm nickel

0 100 ohm platinum

URTD Module Communications

Interface:
0 Electrical (3-wire)
0 Fiber optic (preferred)

Fiber optic cable: Type HBFR-ERS
or EUS.

Clock

Accuracy: =1 minute/month at 25°C.

IPONI Communications

Type: 2-wire, FSK.

Baud rate: 1200 or 9600 baud.
Protocol: INCOM.

Functions:

Read/write set points

Read metered values

Read trip/alarms

Read events/history

0 View starting profile

I R s A |

MPONI Communications

Type: 5-wire, 485.

Baud rate: 1200 or 9600 baud.
Protocol: Modbus RTU.
Functions:

0 Read metered values

0 Read trip/alarms

DPONI Communications

Type: J-wire.

Baud rate: 500k, 250k, 125k
Protocol: DeviceNet.
Functions:

0 Read metered values

0 Read trip/alarms

Logging

Log book: 100 events.

Log event: 20 trips and alarms.

Log start: Last 4 starts.

Start profile: Last 4 starts
(communication only).

History records: Motor, trips, alarms
and total records.

Environmental Conditions

m Operating temperature: -20° to +60°C.

Storage temperature: 45° to +85°C.
Humidity: 0 — 95% noncondensing.

Dimensions in Inches (mm)

Height: 10.25 (260.4).
Width: 6.72 (170.7).
Depth: 3.70 (94.0).

Shipping Weight Lbs. (kg)

7 (3.2).

CA08102001E
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Cross-Reference

Westinghouse®/Cutler-Hammer

Eaton’s Cutler-Hammer MP-3000
motor relay supersedes the Cutler-
Hammer (formerly Westinghouse)

IQ 1000 II motor relay and can replace
the earlier IQ 1000 motor relay version
sold under the Westinghouse name.
The MP-3000 motor relay fits in the
same cut out and provides the protec-
tion functions of these older models.
The MP-3000 relay provides numerous
enhancements and new features over
the superseded models. The most
notable enhancements are UL 1053
ground fault protection certified,

GE Multilin ™

GE Multilin have several product
offerings for motor protection. The
269 PLUS is the equivalent model

to the MP-3000 with optional URTD
module. Eaton offers MP-3000 value
packs that include an MP-3000, PONI,
URTD module and fiber optic cable at
competitive prices.

GE Multilin has both lower and higher
end products. The MP-3000 can be
used in place of their 239 motor relay.
The MP-3000 offers more capabilities
than the 239 for a slightly higher price.

Table 56-48. Cross-Reference

GE Multilin 369 and 469 are upgraded
end products. The MP-3000 relay
offers equivalent overload and current
protection functions. It also provides
equivalent start control functions. Both
the 369 and 469 offer voltage protection
and metering functions. An Eaton
meter and/or other manufacturers’
protective relays may be needed to
satisfy the customer’s motor protection
requirements. The 469 adds differential
protection. This function must be
supplied by others in addition to the
MP-3000 motor relay.

voltage loss ride through capability, N Old Cutler H GE
. . . ew utier-nammer
data logging, commqr)lcatlons Eaton’s Cutler-Hammer Series (Westinghouse) Multilin
features and the addition of a clock
for date and time stamping of events. MP-3000 (URTD module) ©® 1Q1000 11, 269
121000 269+
239
base 369
MP-4000 (URTD module) @ 369 with voltage option
MP-4000 + MP-3000 469

@ If RTD monitoring required.

For more information visit: www.eaton.com
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MD-3000 Motor/Generator
Differential Relay

F:T-N | Culer-Hammor

Operatianal

ar
eitial Ralay

AMSE Amperes

MD-3000

Product Description

Eaton's MD-3000 Protective Relay is
a microprocessor-based sensitive
3-phase instantaneous OC-trip relay
designed for both ANSI and IEC
applications. The MD-3000 is suitable
for use as a motor/generator
differential relay.

The MD-3000 Relay operates from
the 5 ampere secondary output

of standard current transformers.
Current transformer ratio information
is quickly programmed into the unit
via settings. The MD-3000 features a
user-friendly operator panel to monitor,
program and test the relay. Operating
parameters and troubleshooting
information are displayed in the

two display windows.

Features, Benefits
and Functions

m ANSI or IEC applications.

= Phase differential currents.

m Monitoring and reporting of

magnitude and phase of current

causing trip.

Relay failure alarm contact.

Trip alarm contact.

User-friendly front panel.

Non-volatile memory.

View settings any time.

Set CT ratios.

Integral test mode (phase and

ground).

m Program and test mode security
access cover with meter seal
provision.

= Continuous internal circuitry
self-testing.

m Programmable lockout/self reset
after trip.

Table 56-49. Catalog Numbers

Diagrams

m

[H
N
min
/¢
|||—08

Description Catalog

Number
Fixed Case MD3000
Drawout Case MD3001

System Protection

m |nstantaneous sensitive phase
overcurrent trip.

m Configurable trip outputs.

Information and Data Delivery

= Displays current transformer ratio.
m Data/information transmission.

Application Description

The MD-3000 microprocessor-based
relay provides reliable instantaneous
trip protection for all voltage levels.
It is most commonly used as motor
differential protection relay.

Figure 56-92. Self-Balancing
Differential Protection

Figure 56-93. Conventional Phase
Differential Protection

CA08102001E
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Product Specifications

Current Inputs

m CTs: 5 A secondary.

= CT Burden:
0 <0.004 ohm at rated current (5 A)
0 <0.1 VA at rated current (5 A)
O In: 5 A (Secondary) or CT

(Primary)

= Saturation: 30 x I,.

m CT thermal ratings:
0 10 A continuous
0 500 A for 1 second

CT (Primary) Settings Available

» Phase:
5/10/25/50/75/100/150/200/250/
300/400/500/600/630/800/1000
1200/1250/1500/1600/2000/2400
2500/3000/3200/4000/5000.

Input Voltage
= Nominal:

0 48 -250 Vdc

0 120 - 240 Vac 50/60 Hz
m Operating range:

0 28-280 Vdc

0 90 - 254 Vac 50/60 Hz

Table 56-50. Power Consumption

[24 [48 [125 [250 [120 [240 |
Vdc | Vdc Vdc Vdc Vac Vac
10W [10W [10W |[10W [10VA |[18VA

Output Trip Contacts

= Momentary:
0 Make 30 A ac/dc for 0.25 seconds
0 Break 0.25 A at 250 Vdc
0 Break 5 A at 120/240 Vac

m Continuous:
0 5 A at 120/240 Vac
0 5Aat30Vde
0 Meets ANSI C37.90, Paragraph 6.7

Environmental Conditions
m Operating temperature: -30 to +55°C.
m Operating humidity: 0 — 95%

relative humidity (non-condensing).
m Storage temperature: -40° to +70°C.

Auxiliary Alarm Contacts
m 5 A Continuous at 120/240 Vac, 30 Vdc.
» 5 A Break at 120/240 Vac, 30 Vdc.

Tests

m Dielectric strength, current inputs:
0 3000 Vac for 1 minute
0 Phase-to-phase

m Seismic test: Meets requirements

for UBC® and California Building
Code Zone 4. ZPA = 3.5.

= Standards:

0 ANSI C37.90 (1989), C37.90.1
(1989), C37.90.2 (1995)

0 IEC 255
0 UL 1053

Communications

= Eaton’s PowerNet Compatible.

= Built-in INCOM.

m Data rate is 1200 or 9600 baud.

Dimensions — (Fixed Case) in Inches (mm)
= Height: 10.25 (260.4).

n Width: 6.72 (170.7).

s Depth: 2.96 (75.2).

Drawout Case

m Refer to Figure 56-102 for Drawout
Case Dimensions.

Terminal Block

n Make/Break rating:
0 10 A at 240 Vac nominal
0 0.25 A at 280 Vdc maximum

= Terminal wire gauge: No. 14 to
No. 10 AWG.

= Screw torque requirements:
18-inch-pounds.

For more information visit: www.eaton.com
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Digitrip 3000
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DT-3000

Product Description

m Microprocessor-based, 3-phase and
ground overcurrent relay.

= Independent phase and ground
measuring circuits and operation.

m |nverse time (51), short delay (50, 2)
and instantaneous (50) protection.

= Eleven time overcurrent characters
including ANSI, IEC and thermal
protection curves.

m Phase and ground ampmeter and
peak demand functions.

= INCOM communication port.

m Fixed mount or optional quick
release drawout case design.

m Dual-source power supply option
for ac control power applications.

Application Description

Eaton’s Digitrip 3000 microprocessor-
based relay provides reliable 3-phase
and ground overcurrent protection for
all voltage levels. It can be used for
any application where instantaneous
and/or time overcurrent protection is
required. It is most commonly usedas
primary feeder circuit protection, as
in Figure 56-96.

Resistor |—||I

- P
(-0
|
i> | |
I~ | :
()0}
CB : !
52 | Digitrip !
\__ _300_ |
y
Load

Figure 56-96. Primary Feeder Circuit
Protection

The Digitrip 3000 may be applied as the
transformer primary protection or as
backup to the differential protection,
as in Figure 56-97.

3000

Figure 56-97. Transformer Overcurrent
Protection

The Digitrip 3000 may be connected
to the secondary side of a Delta-wye
grounded transformer with the ground
element connected to a separate CT
in the neutral connection of the trans-
former. With this connection, a lower
CT ratio and a pickup setting can be
used to provide more sensitive ground

fault protection especially for resistance

grounded systems (see Figure 56-98).

Figure 56-98. Transformer Secondary
Protection with Neutral CT Connection

The Digitrip 3000 ground overcurrent
element can be connected in the
residual circuit of the phase CTs as
shown in Figure 56-99 or to a separate
ground CT as shown in Figure 56-100.

A
B |
c2

©
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|
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Figure 56-99. Residual Ground Connection
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Figure 56-100. Separate Zero Sequence
Ground CT Connection
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Zone Selective Interlocking
(Phase and Ground)

Note: For the phase time overcurrent
element, the current sensed by the Digitrip
3000 must exceed 300% (3 x I,) for the zone
selective interlocking to initiate an immedi-
ate trip signal.

Zone Selective interlocking is a protec-
tion function to minimize equipment
damage resulting from a phase or a
ground fault in an area where long-
time and/or short-time delay is in use.

When the “Ground Zone Interlocking”
feature is utilized, an immediate trip

is initiated when the fault is in the
breaker’s zone of protection, regard-
less of its preset time delay. When the
“Phase Zone Interlocking” feature is
utilized, the time overcurrent and short
delay phase elements work as follows.
The short delay phase element will ini-
tiate an immediate trip when the fault
is in the breaker’s zone of protection,
regardless of its preset time delay. For
the time overcurrent phase element,
the current sensed by the Digitrip 3000
must exceed 300% (3 x |,;) for the zone
selective interlocking to initiate an
immediate trip signal when the fault

is in the breaker’s zone of protection.

Upstream Digitrip 3000 protected
breakers are restrained from tripping
immediately by an interlocking signal
from the downstream Digitrip 3000

relay. This interlocking signal requires
only a pair of wires from the down-
stream breaker to the upstream breaker.
The Upstream Digitrip 3000 provides
time delayed standard coordinated
tripping when the fault is located
outside the zone of protection.

In the sample zone interlocking system
shown below, circuit breakers A, B and
C are equipped with Digitrip 3000
overcurrent relays.

Fault Location Zone 3

Note: For the phase time overcurrent
element, the current sensed by the Digitrip
3000 must exceed 300% (3 x I,) for the zone
selective interlocking to initiate an immediate
trip signal.

If a fault occurs at a point in Zone 3,
the Digitrip 3000 of Downstream
Breaker C senses the fault and sends
a restraining signal to the upstream
Digitrip 3000 of Feeder Breaker B.

Having received this signal, the
Digitrip 3000 of Feeder Breaker B begins
timing for normal final delay tripping.
As a result, only Downstream Breaker
C is tripped.

Fault Location Zone 2

Note: For the phase time overcurrent
element, the current sensed by the Digitrip
3000 must exceed 300% (3 x I,) for the zone
selective interlocking to initiate an immediate
trip signal.

If a fault occurs at a point in Zone 2,
the Digitrip 3000 of Feeder Breaker B
senses the fault and sends a restraining
signal to the upstream Digitrip 3000 of
Main Breaker A.

The Digitrip 3000 of the Downstream
Breaker C does not see this fault since
it is situated on the downstream side
of the fault. As a result, the Digitrip
3000 of Downstream Breaker C does
not send a restraining signal to the
Digitrip 3000 of Feeder Breaker B.

Since there is no restraining signal
from the Digitrip 3000 of Downstream
Breaker C, the Digitrip 3000 of Feeder
Breaker B identifies that the fault is in
Zone 2 and immediately trips Feeder
Breaker B, regardless of its time setting.

Fault Location Zone 1

Note: For the phase time overcurrent
element, the current sensed by the Digitrip
3000 must exceed 300% (3 x I,) for the zone
selective interlocking to initiate an immediate
trip signal.

If a fault occurs in Zone 1, no restrain-
ing signal is received by the Digitrip
of Main Breaker A. As a result, Main
Breaker A is immediately tripped by its
Digitrip overcurrent relay, regardless
of its time setting.

Zone 1
Feeder | locki
> > > Breaker nterlocking
K LA P ™ ! Wire
Zone 2 E
Downstream E
Breaker
| | agn
Zone 3 LOAD

Figure 56-101. Sample Zone Selective Interlocking System
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Features, Benefits
and Functions

m Complete current protection and
metering in a single compact case

reduces panel space, wiring and cost.

m Selectable trip characteristics simplify
ordering and reduces inventory.

» Optional drawout case provides
easy and quick removal and
replacement of the relay.

m Optional dual-source power supply
provides reliable protection when
applied with ac control power,
eliminating the need for batteries
or UPS.

= Integral ampmeter and display
replaces separate meter and
switch, saving panel space,
wiring and money.

m Zone selective interlocking
improves coordination and tripping
times and can save money by using

in place of traditional bus differential.

= Integral test function and micropro-
cessor design can reduce mainte-
nance time and expense.

Standards and Certifications

m UL recognized.
m UL 1053 recognized.
= ANSI C37.90.

= ANSI C37.90.1 (1989).
= ANSI C37.90.2 (1995).

Note: Fixed case versions meet 35V/m.
Drawout case versions meet 28V/m.

= |EC 255.
m CE (DT3030/3031 version only).

Options and Accessories

Additional Products by Eaton
Corporation’s Cutler-Hammer Series

Dual-Source Power Supply Option

The Digitrip 3000 with Dual-Source
Power Supply (DSPS) is available in
two versions, DT-3010 and DT-3020.
They include an integral power supply
module that:

m Powers the relay from nominal 120
Vac, 50/60 Hz (DT-3010 model) or
240 Vac, 50/60 Hz (DT-3020 model)
auxiliary power, which is normally
connected and available.

m Operates solely from the main
current transformers (CTs) during
a fault if the normally connected
auxiliary ac voltage is not available,
like an electromechanical relay or
an electronic “self-powered” relay.

Functional Description

The integral Dual-Source Power Supply
(DSPS) contains 1 ac voltage trans-
former and 3 ac current transformers.
The ac voltage transformer is used to
supply nominal ac control power to
the unit. The current transformers are
used to power the unit from the line
current. Normally, the unit will operate
from the ac auxiliary voltage. Because
this voltage is usually obtained from
the system containing the circuit that
the relay is protecting, a fault on the
protected line could cause the ac
voltage to drop below an acceptable
operating level. Below approximately
70 volts for DT-3010 or 140 volts for
DT-3020, the DSPS switches over to
current powering. All three current
transformer secondaries are connected
in series to supply this power. The DSPS
will supply enough power to operate
the Digitrip 3000 overcurrent relay in
the tripped state with currents greater
than 1.8 per unit rated secondary
current, or 9 A, in a single-phase. The
DSPS will operate with 3-phase cur-
rents in a tripped state with currents
greater than 1.2 per unit or 6A rated
secondary current.

Note: There will be no effect to the DT-3000
relay trip time accuracy when the Dual-
Source Power Supply switches from normal
ac voltage to fault-current power.

Burden Data

In normal operating conditions, the
burden is <0.08 ohms with 3-phase 1 A
CT current, or 0.2 per unit, and drops
to less than 0.04 ohms at high current
levels. Figure 56-103 and Figure 56-104
present CT burden data in ohms and
volt-amperes. In these cases, the bur-
den shown is the total CT terminal
value, which is the DSPS plus the relay
measuring circuits, for the indicated
operating condition.

Figure 56-104 shows burden imped-
ance magnitude in ohms. The two
lower curves are the values with ac
power applied; the upper two are with
CT powering only. For each of these
pairs, one curve shows the burden for
a

single-phase current (representing a
single-phase-to-ground fault) and the
other for three balanced phases with
normally arrayed 120-degree phase
angle increments. There is no phase
sequence sensitivity.

Figure 56-103 shows the burden in
volt-amperes for the same four cases.

Digitrip 3000 Optional Drawout Case

The Digitrip 3000 overcurrent protec-
tive relay is available in a new drawout
case for quick release, removal and
replacement of the unit without
disruption of the wiring. The CT
circuits are self-shortening to prevent
damaging voltages from existing
across-the-current transformer wind-
ings. All voltage inputs, discrete inputs
and contact inputs are disconnected
while maintaining security against
false tripping.

The terminal blocks feature a 2-stage
disconnect operation. Removal of the
DT-3000 Inner Chassis will disconnect
the trip circuits and short the CT
secondaries before the unit control
power is disconnected. Upon insertion
of the Inner Chassis, the control power
connections are made before the trip
circuits are activated. This feature
provides added security against

false tripping.

For more information visit: www.eaton.com
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Product Specifications

Current Inputs

m CTs: 5 A secondary.

= CT Burden:
0 <0.004 ohm at rated current (5 A)
0 <0.1 VA at rated current (5 A)
O In: 5 A (Secondary) or CT

(Primary)

= Saturation: 30 x I,.

m CT thermal ratings:
0 10 A continuous
0 500 A for 1 second

CT (Primary) Settings Available

m Phase and ground:
5/10/25/50/75/100/150/200/250/
300/400/500/600/630/800/1000
1200/1250/1500/1600/2000/2400
2500/3000/3200/4000/5000.

Input Voltage DT-300X
= Nominal:

0 48 -250 Vdc

0 120 - 240 Vac 50/60 Hz
m Operating range:

0 28-280 Vdc

0 90 - 254 Vac 50/60 Hz

Table 56-51. Power Consumption

[24 [48 [125 [250 [120 [240 |
Vdc |Vdc |Vdc Vdc Vac Vac
10W [10W [10W |[10W [10VA |[18VA

Table 56-52. Input Voltage Digitrip 3030/3031

[ Description |[DpT-3010 [DT-3020 |
Nominal 120 Vac 240 Vac
Operating Range 70-132 Vac| 140 — 264 Vac
Power Consumption| 15 VA 15 VA

Output Trip Contacts
(Trip 0C/Comm., Trip Inst., and Comm. Close)

= Momentary:
0 Make 30 A ac/dc for 0.25 seconds
0 Break 0.25 A at 250 Vdc
0 Break 5 A at 120/240 Vac

m Continuous:
0 5 A at 120/240 Vac
0 5Aat30Vde
0 Meets ANSI C37.90, Paragraph 6.7

Environmental Conditions

m Operating temperature: -30 to +55°C.

= Operating humidity: 0 — 95%
relative humidity (non-condensing).

m Storage temperature: -40° to +70°C.

Auxiliary Alarm Contacts
= 5 A Continuous at 120/240 Vac, 30 Vdc.
= 5 A Break at 120/240 Vac, 30 Vdc.

Tests

m Dielectric strength, current inputs:
0 3000 Vac for 1 minute
0 Phase-to-phase

m Seismic test: Meets requirements

for UBC® and California Building
Code Zone 4. ZPA = 3.5.

m Standards:

0 ANSI C37.90 (1989), C37.90.1
(1989), C37.90.2 (1995)

0 IEC 255

0 UL 1053

0 CE (DT3030 and DT3031

versions only)

Phase and Ground Time-Current Curves
= Thermal:

0 It (Moderately Inverse)

0 12t (Very Inverse)

0 14t (Extremely Inverse)

0 FLAT (Definite Time)

m ANSI (Per ANSI C37.112, 1996):
0 Moderately Inverse
0 Very Inverse
0 Extremely Inverse

s |EC (Per IEC 255-3, 1989):
0 IEC-A (Moderately Inverse)
0 IEC-B (Very Inverse)
O IEC-C (Extremely Inverse)
0 IEC-D (Definite Time)

Overcurrent Functions and Pickup Ranges

Note: Consult factory for sensitive
ground fault

= Long Delay or Inverse Time
Overcurrent:

0 Phase: (0.2 - 2.2) x |, (29 settings)
0 Ground: (0.1 -2.0) x I, None
(26 settings)
m Short Delay:
0 Phase: (1-11) x I, None
(25 settings)
0 Ground: (0.1-11) x I, None
(45 settings)

= |nstantaneous:
0 Phase: (1-25) x I, None
(30 settings)

0 Ground: (0.5-11) x I, None
(33 settings)

Time Delay Settings

= Inverse Time Overcurrent
Time Multiplier:

0 Thermal: 0.2 — 40 (47 settings)
O FLAT: 0.2 - 2 (21 settings)
O ANSI (all): 0.1 - 5.0 (50 settings)
0 IEC (all): 0.05 - 1.00 (20 settings)
m Short Delay Time: 0.05 - 1.5 seconds
(22 settings).
Current Monitoring

Note: Consult factory for sensitive
ground fault.

m True rms sensing: 3-phase and
ground.

m Display accuracy:
0 =1% of Full Scale [I,] from 0.04 x
Ihto 1x1p,

0 *+2% of Full Scale [I5] from 1 x I,
to2xlp

= Ampere demand: Average demand
over 5 minute sampling window.

= High load (with selectable output):
85% of Inverse Time Overcurrent
setting.

Timing Accuracy

= Inverse Time Overcurrent:
+10% at >1.5 x Pickup.

s Short Delay Time: +50 mS.

Communications

m Eaton’s PowerNet Compatible.

= Built-in INCOM.

m Data rate is 1200 or 9600 baud.

Dimensions — (Fixed Case) in Inches (mm)
= Height: 10.25 (260.4).

n Width: 6.72 (170.7).

= Depth: 2.96 (75.2).

Drawout Case

= Refer to Figure 56-102 for Drawout
Case Dimensions.

Terminal Block

m Make/Break rating:
0 10 A at 240 Vac nominal
0 0.25 A at 280 Vdc maximum

= Terminal wire gauge: No. 14 to
No. 10 AWG.

m Screw torque requirements:
18-inch-pounds.

CA08102001E
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Dimensions
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Figure 56-102. Digitrip 3010/3020 — Dimensions in Inches (mm)
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Figure 56-103. Digitrip 3000 With Dual-Source Power Supply Voit-Ampere Curves
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DT-3000
Dimensions Fi_gure 56-105 shows th_e panel cutout
dimensions for all versions of the
Digitrip 3000 relay. Figure 56-106
5.38 shows the Digitrip 3000 dimensions
(136.7) and Figure 56-107 shows the typical
(ezséeg)ﬁ wiring diagram for the fixed mount
’ ‘ version.
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Figure 56-105. Drilling Pattern — Dimensions in Inches (mm)
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Figure 56-106. Digitrip 3000 — Dimensions in Inches (mm)
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Wiring Diagrams
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TRIP UNIT.
| T DEVICES €2 vl 8| & |®]v
= w0 @ @) |®] @560 © TERMINAL 44 IS NOT CONNECTED
‘ N i EQUIP GND TO GROUND OR ANY ELECTRICAL
| jid @ o 1 CIRCUIT IN THE DIGITRIP 3001.
ZER 61 r (© CONFIGURABLE CONTACT — REFER T0
‘ SEQUENCE é—H G2 | DIP SWITCH SETTINGS.
| e = ‘ CHASSIS GND (® REMOVE JUMPERS IF ZONE INTERLOCKING
IS REQUIRED.
L ]
(® USE CUTLER-HAMMER CABLE CAT#
IMPCABLE, STYLE# 2A95705G01 OR
SEE VIEW A’ BELDEN 9463 CABLE FAMLY OR IDENTICAL
FOR RESDUAL ESEUi\LvE/;LENT COMMSCOPE OR QUABBIN
CT CONNECTION
Figure 56-107. Digitrip 3001 Typical Wiring Diagram
5.23 Hole for Viewing INCOM
(132.8) Communications Activity LED.
—— 12 e q ° o D INCOM 1 42 INCOM
Breaker “b” Input—O) (O Breaker "b” Input Network — Of— Network
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(+) ﬂ—o O 118 Zone Common A Trip 47] 148
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19 20 —c—c) 4 50
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50/60 HZ (O O]|43(44 9.51
48 - 250 Vde |s[46 D | (241.6)
Current Input [@ 1 0]]+7|4
21 22 [@ ]| 4950 Communication 51 52 Communication
A2 __OJ\’_O__ Al = P p——— Close —TAHOT— Close
23 24 e e Trip Inst 53 54 Trip Inst
B2 Lo B1 — 2L O
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27 28 == —_—— 57 58
G1 ——O-/\,-O—— G2 27 Unused O O Unused
29 —  Eao Yy
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Figure 56-108. Rear View of Digitrip 3001 Drawout Outer Case Terminal Layout — Dimensions in Inches (mm)
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Wiring Diagrams
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@ CT's CAN BE LOCATED ON EITHER SIDE OF
THE CIRCUIT BREAKER. CT POLARITIES CAN
BE TOWARD OR AWAY FROM THE CIRCUIT
BREAKER.

THE 52b CONTACT IS REQUIRED FOR
PROPER OPERATION OF THE DIGITRIP 3001
TRIP UNIT.

TERMINAL 44 IS NOT CONNECTED
TO GROUND OR ANY ELECTRICAL
CIRCUIT IN THE DIGITRIP 3001.

CONFIGURABLE CONTACT - REFER TO
DIP SWITCH SETTINGS.

REMOVE JUMPERS IF ZONE INTERLOCKING
IS REQUIRED.

USE CUTLER-HAMMER CABLE CAT#
IMPCABLE, STYLE# 2A95705G01 OR
BELDEN 9463 CABLE FAMILY OR IDENTICAL
EQUIVALENT COMMSCOPE OR QUABBIN
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Figure 56-109. Digitrip 3000 Typical Wiring System
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! Digitrip 3000 _: ® = CTs can be located on either
Lo — e — — T TB1 TB2 side of the circuit breaker.
3-Phase 3-Wire Residual Ground Connection Tol INCOM CT polarities can be toward or
e = T i 261 }Network away from the circuit breaker.
: ] B | 05 30 INCOM Shield Tie Point © = The 52b contact is required for
— C 06 4 Communication proper operation of the Digitrip
| p—_— 109 5 Lo Close or High Load Alarm ©® 3000 Protective Relay.
| 52 | 52b % :>|"°1° © = TB2 terminal 3 is not connected
| Ground [ O to ground or any electrical
See View "A” | 1 ®@ 7™ {01 3 Trin Alarm circuit in the Digitrip 3000.
For Residual | I ®® Phase [ Out g}i s P ® = Configurable contact, refer to DIP
CT Connection | | Zone Common lo1s switch settings.
\\I ______________ |9 Protection ® = Remove jumpers if Zone Interlocking
® _l _J; l 10 {ro]| OFF is required.
' X b I Alarm ® = Use Eaton Cable CAT # IMPCABLE,
| cT E:| E:l E:1 o C1 B M' ) Style # 2A95705G01; Belden 9463 cable
| ¢ G1 | 12 01 Trip Inst. family; or equivalent Commscope or
| - |_E Other | 13T—0q or Ground © Quabbin cables.
| A |B JC Devices 1 | 14 —0 Trip OC or Phase/ © = Wire spec: 600 V 90°C,
| Zero T | 15T Communications ® UL 1039 rated wire.

G2 c2 B2 A2 ” o
| Sequence ] T t ® = For the DT3030 to be "CE Compliant,
| CT RN & | the power supply input fuse must be
| - | rated at a maximum of 0.25 amperes.

Figure 56-110. Digitrip 3000 Typical Wiring Diagram

Product Selection Cross-Reference
Table 56-53. DT-3000 There are several products that are
Description Catalog equivalent to the Digitrip 3000. The
Number following lists the competitor’'s name and
ST3000 Protecive Ral 573000 equivalent product to the Digitrip 3000.
- rotective Re ay Tt
DT-3000 Protective Relay Chicago Version DT3100 :: g?neral%tt?]e Dlgr::”pt?i’geo CE:n ge lésed
DT-3030 Protective Relay (24 — 48 Vdc CE Mark Version) DT3030 place orthe competitive product.
DT-3000 zrawout Case Protective Rcelay DT3001 = ABB® MMCO, 51.
DT-3000 Chicago Version Drawout Case Protective Relay DT3101 - ® ~
DT-3030 Drawout Case Protective Relay (24 — 48 Vdc CE Mark Version) DT3031 = Basler E!e.ctrlc BEI-51.
DT-3000 Protective Relay with 120 Vac Dual-Source Power Supply DT3010 » GE Multilin MDP, 735, 737.
DT-3000 Protective Relay with 240 Vac Dual-Source Power Supply DT3020 = Siemens® 7SJ 511, 7SJ 60.
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VR-300 Multifunctional
Voltage Relay

VR-300

Product Description

The VR-300 is an industrial grade
protective relay that offers multiple
protective features in a single package,
ideal for stand-alone protection or for the
implementation of transfer schemes.

Using a digital processor to measure
true rms values enables a high degree
of measuring accuracy regardless of
harmonics, transients or disturbing
pulses.

The compact size and multiple func-
tions of the VR-300 help to simplify
switchgear design. The digital display
offers a user-friendly interface to set up
the unit as well as monitor the opera-
tion and display any alarms.

Features, Benefits
and Functions

m Over-/undervoltage monitoring
(59/27).

s Over-/underfrequency monitoring
(810/U).

= Voltage asymmetry monitoring (47).

= Synch-check (25)- fixed to relay 3.

m Zero voltage monitoring: dead
bus start functionality (close CB
to dead bus).

= Two configurable relays.

m Discrete input for blocking of
protective functions or remote
acknowledgment.

Product Specifications

Measuring Voltage
m Standard (Viateq) N A: 66/115 Vac.

s Maximum value V h-ph Max.,
(UL/cUL): Max. 15(5)Vac.

= Rated voltage Vph_ground: 50 Vac/
2.5 kV.

= Rated surge voltage: 2.5 kV.

m Measuring frequency: 40.0 to
80.0 Hz.

Accuracy: Class 1.

Input resistance: 0.21 MQ.

Maximum power consumption
per path: < 0.15 W.

Ambient Variables

m Wide range power supply: 90 to
250 Vac/dc.

= Intrinsic consumption: Max. 12 VA.
= Ambient temperature:
0 Storage: -30 to 80°C (-22° to
176°F)
0 Operational: -20° to 70°C (-4° to
158° F)
s Ambient humidity: 95%, Non-
condensing.

m Maximum altitude: 6562 ft. (2000 m).

= Degree of pollution: 2.

Linear measuring range: 1.3 X Vpated-

Discrete Inputs — Isolated
= Input range (VCont, Discrete Input):
Rated voltage 18 to 250 Vac/dc.

= Input resistance: Approximately
68 KQ.

Relay Outputs — Potential Free
m Contact material: AgCdO
= General purpose (GP) (Vcgnt,
Relay Output):
0 ac: 2.00 Aac @ 250 Vac
0 dc: 2.00 Adc @ 24 Vdc, 0.22 Adc
@ 125 Vdc, 0.10 Adc @ 250 Vdc
= Pilot duty (PD) (Vcont, Relay Output):
0 ac: B300

0 dc: 1.00 Adc @ 24 Vdc, 0.22 Adc
@ 125 Vdc, 0.10 Adc @ 250 Vdc

Housing

= Type: APRANORM DIN 43 700.

m Dimensions (W x H x D): 3.78 x 2.84
x 5.20in. (96 x 72 x 132 mm).

= Front panel cutout (W x H):

92 [+0.8] x 68 [+0.7] mm
(3.62 [+0.03) x 2.68 [+0.03] in.)

m Wiring: Screw-type, terminals 2.5
mm?2 (0.0039 in.2).

» Recommended tightening torque:
0.5 Nm (0.369 ft/Ibs). Use 60/75°C
(140/167°F) Copper Wire Only. Use
Class 1 Wire Only (or Equivalent).

» Weight: Approximately 2.14 lbs.
(800 g).

Protection

m Protection system: IP42 from front
with correct mounting.
0 IP54 from front with gasket
O (Gasket: P/N 8923-1036)

IP20 from back.

= Front foil: Insulating surface.

m EMC-Test (CE): Tested according to
applicable EN guidelines.

m Listings: CE Marking; UL listing for
ordinary locations, UL/cUL listed,
ordinary locations, File No.: E231544.

= Additional approvals: IEEE C37.90.1
and C37.90.2

CA08102001E
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Dimensions
Side View Front View
il | i | —
(72.1) Configuration Port (66.0)
Bottom View
32 ‘ 52.00 ‘ Back View with
(8.1)4.‘ | (1320.8) Connecting Terminals
—
Configuration Port\‘ Dmm
'[ 1 15
3.78 345 (1]
(96.0) (87.6) 70 75
[T
32 17
Configuration Port
Figure 56-111. VR-300 — Dimensions in Inches (mm)
Panel Cutout
B Measure | Description Dimensions Tolerance
b in Inches (mm) in Inches (mm)
‘ b ‘ Height
‘ | H Total 2.83(71.9) —
; 1 h Panel Cutout 2.68 (68.1) .03 (+0.7)
| T h’ Housing Dimension | 2.60 (66.0) —
| Width
| 1
B Tt [ hh H B Total 3.78 (96.0) —
} b Panel Cutout 3.62(91.9) .03 (+0.8)
| b’ Housing Dimension | 3.54 (89.9) —
: Depth (Including Terminals)
| | Total 6.30 (160.0) —
The maximum permissible corner radius for cutout is .08 inches 2.0 mm.

Figure 56-112. VR-300 Panel Cutout
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Wiring Diagram
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Figure 56-113. Three-Line WYE Wiring Diagram Figure 56-114. Three-Line Delta Wiring Diagram
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o
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c N ™
</>;[ = 0 vdo m‘ The socket for the PC parameterization
i:@ Blocking of protective functions is situated on the side of the unit. This is
0 or remote acknowledgement. > where the DPC must be plugged in.

Subject to Technical Modifications.

Figure 56-115. VR-300 Wiring Diagram
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Typical Nameplate Table 56-54. Reference Conditions
Measuring Display Accuracy
Value Range
1 32 Frequency
| - [fL1,7L2, L3 [400t0 .800Hz | 0.05Hz |
AR
m c I":_'ffm [VL1, VL2, VL3, VL12,VL23,VL31 | 010520, 010 65kV | 1% |
(€ /N: 123456783 |8761 778 : @ Accuracy depending on the configured transformer ratio.
N INE © N13246 ri1e vo. 231508 .
PART NO: REV: VUR-300 Reference Conditions

66A2324G01 1
Ule 90-2500 ALAIC Too o 1R ACDC Une {1ECH 5718012000 0 U (L) 1580 A

The data apply to the following reference conditions:

e I n P Uit oo o 162501 = Input voltage = Sinusoidal rated voltage.
Ul o 2500 AL Panutac tueed an §TUTTHART. GERNANY B441-1151 A = Frequency = Rated frequency * 2%.
| | i [ [ m Power supply = Rated voltage + 2%.
4 5 6 7 8 9 = Power factor cos ¢ = 1.

1 SIN Serial number (numerical) m Ambient temperature 23°C + 2K.

2 SIN Date of production (YYMM) m Warm-up period = 20 minutes.

3 S/N Serial number (Barcode)

4 P/IN Item number

5 REV Item revision number

6 Details Technical data

7 Type Description (long)

8 Type Description (short)

9 UL UL sign

Figure 56-116. Typical VR-300 Nameplate

For more information visit: www.eaton.com CA08102001E
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DP-300 Current Differential
Protection Relay

DP-300

Product Description

The current flowing in the individual
conductors is measured by means of
current transformers installed on both
sides of the protection zone. These
transformers form the limits of the
protection zone. By means of freely
configurable relays, the unit will indi-
cate if any of the adjusted fault current
limits have been exceeded. The unit
counts with a slope characteristic to
prevent operation due to CT ratio
mismatches, CT ratio errors, CT
saturation, and errors because of tap
changes.

For transformer applications, the unit
has 2nd and 5th harmonic restraints to
prevent misoperation in case of inrush
currents caused for energization or
over excitation of the transformer.

When used in transformer applica-
tions, the DP-300 allows you to change
the phase shift of the transformer,
without having to worry about chang-
ing the connection of the external CTs,
via selecting the vector group in the
display. The different nominal currents
of the high and low voltage side of the
transformer, as well as the transformer
ratio, may be configured. Every mea-
suring point may be set separately.
These features permit the DP-300 to be
universal in its applications.

The DP-300 permits design simplifica-
tion of the switchgear cabinet, facili-
tates the commissioning, ensures the
operation of the system, is user
friendly, and increases the availability
of the system.

Application Description

The DP-300 offers a three-phase current
differential protection for generators,
motors and two winding transformers.

A)

I_L' [ Javavara // uj.um@m': el
M LRy

aE £l

B)

Schematic Circuit Diagrams (Single-Phase Version):
A) Fault Outside the Protection Area
B) Fault Inside the Protection Area

Figure 56-117. Protected Area Principle — Fault “A” Outside = No Alarm, Fault “B” Inside = Alarm

Features, Benefits
and Functions

= True rms 6 x current measurement,
three-phase system on both sides of
the protected zone.

m Secondary current transformer
output available as: /1 A or /5 A.

m Configurable trip set points for:
0 Differential current (Id)
0 Restrain current (Is)

m Configurable delays.

m Four alarm relays.

Three discrete inputs (for blocking,
acknowledgment, and configuration).

Two-line LC display.
Configurable transformer ratio.
Configurable vector group.

Transformer inrush detection/

suppression.

m Individual configuration of the
nominal current for the high- and
low-voltage side of the transformer.

= Configurable transformer ratio

separated for currents of high- and
low-voltage side of the transformer.

Product Specifications

Measurements, Currents — Isolated

m Measured currents (Nominal
value IN): /5 A.

Measuring frequency: 40.0 to 70.0 Hz.
Accuracy: Class 1.
Linear measuring range: 5.0 x IN.

Maximum power consumption per
path: < 0.15 VA.

m Rated short time current (1 s):
30.0 x IN.

Ambient Conditions
= Voltage supply: 90 to 250 Vac/dc.
= Intrinsic consumption: Max. 10 VA.

» Ambient temperature storage:
-30° to 80°C (-22° to 176°F).

m Operational: 20° to 70°C (-4° to 158°F).

= Ambient humidity: 95%, Non-
condensing.

= Maximum altitude: 6562 ft. (2000 m).
= Degree of pollution: 2.

Digital Inputs — Isolated

= Input range (Vcont, Digital Input):
0 Nominal voltage
0 18 to 250 Vac/dc

= Input resistance: Approximately
68 KQ.

Relay Outputs — Isolated

= Contact material: AgCdO.

= Resistive load (GP) (Vcgnt, Relay

Output):
0 ac: 2.00 Aac @ 250 Vac

O dc: 2.00 Adc @2 4 Vdc, 0.36 Adc
@ 125 Vdc, 0.18 Adc @ 250 Vdc

= Inductive load (PD) (Vcont, Relay

Output):
0 ac: B300

0 dc: 1.00 Adc @ 24 Vdc, 0.22 Adc
@ 125 Vdc, 0.10 Adc @ 250 Vdc
Protective Functions
m Operating Time: Minimum 100 ms.
m Differential current: Minimum 10%.

CA08102001E
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Housing 0 4.43 in./Ibs /[0.00620 in.2] 0 Gasket: P/N 8923-1038)
= Type: APRANORM DIN 43 700. 5.3 in./Ibs) 0 1P20 from back
= Dimensions (W x H x D): 5.67 x 3.78 0 Use 60°/75°C (140°/167°F) copper = Front foil: Insulating surface.
x5.20 inches (144 x 96 x 132 mm). wire only m EMC-Test (CE): Tested according to
= Front panel cutout (W x H): 0 Use Class 1 wire only applicable EN guidelines.
5.43 [+0.039] x 3.63 [=0.031] inches (or equivalent) Listinas: CE king: UL listing f
(138 [+1.0] x 92 [+0.8] mm). = Weight: Approximately 2.2 Ibs. ) olrsc}:ggrsy ?oc;?iirn;?%'Ll}JcUII_S;(iI:t?ad?r
u germind6]|31 Screw-type, terminals (1,000 g). ordinary locations, File No.: E231544.
epending on connector, . . - .
0.0%388 ing.z (2.5 mm2) or Housing Protection ] Adgl(t:l??;glogpprovals. IEEE C37.90.1
0.00620 in.2 (4.0 mm?2). = Protection system: an e
= Recommended tightening torque: 0 P42 frt_)m front with correct
0 [2.5 mm2] 0.5 Nm /[4.0 mm2] mounting
0.6 Nm ([0.00388 in.2] 0 IP54 from front with gasket

Technical Data and Specifications

Dimensions

Side View Front View

(89.9)

L_ | 2 000

Bottom View

.32 5.20
8.0 | (132.1) \ ) .
e B Back View with
B Connecting Terminals
[ENENENENNNERNNERERENENED|
80 83
567 535 [T
(144.0) (135.9) 36 25
1 24
(INENERENENERENRNRNERENED
Figure 56-118. DP-300 Dimensions
Panel Cutout
B Measure | Description Dimensions Tolerance
b in Inches (mm) in Inches (mm)
| b | Height
| ‘ \ H Total 3.78(96.0) —
; 1 h Panel Cutout 3.62(91.9) .03 (+0.8)
m | h’ Housing Dimension | 3.54 (89.9) —
|
! Width
B o Ht-h' h H B Total 5.67 (144.0) —
| b Panel Cutout 5.43 (137.9) .04 (+1.0)
| J b’ Housing Dimension | 5.35 (135.9) —
1 Depth (Including Terminals)
? [ [ Total 6.30 (160.0) —
The maximum permissible corner radius for cutout is .08 inches 2.0 mm.

Figure 56-119. DP-300 Panel Cutout

For more information visit: www.eaton.com CA08102001E
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Wiring Diagram
DP-300
Block Differential Protection |
|| Possible Protected Objects: é —_—
N R
.% PE ©
[7) — el
g L (90 to 250 Vac/dc) 3
©
S S| 23
3 % —l1g82 Current IL1 Transducer Set 2 —
3 | g8 -
S 3| 8L
3 L — 3 £ Current IL2 Transducer Set 2 —
m| T
5 18| i >
5 e EE = Blockin @
N et g | [ i
2 mEE Current IL3 Transducer Set 2 T
8 I o Acknowledgement Dzl &
c : - L
L L .9 Configuration Off i
el ©
- o | [XF Al
- Common H e
5 ] °
Q
= e o -
o —
kel I—
g £ .
£ ] < —
o 2 Relay 4 L 1=
N ) o
|| = -
~ ] =) N/C o
(o]
)
i% = || [ Relay 3 i
g [} Ready for Operation — |~
8 || = —
o 8 o > = ©
> o - 8
= N —] oo Current IL3 Transducer Set 1 o —
=] L g =2 Relay 2 0
£ Sl go Y =
- I_ Q| & 2 | <
5] §° — S ¢ Current IL2 Transducer Set 1 o —
® ' R B S ®
g — &3 ® —
S Q- % ! Relay 1 o~
B (e Ml Current IL1 Transducer Set 1 o |:1 —
c* [E— Y ) a -
= <
S99 Subject to Technical Modifications.

Figure 56-120. DP-300 Wiring Diagram
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Transformer Vector Groups Typical Nameplate
Table 56-55. Transformer Vector Groups
Vector | Description 1 3 2
Group | L
Yd5 HV: \-Circuit Arrangement, LV: A-Circuit Arrangement, 5 x 30° = 150° i PR g
YyO0 HV: \-Circuit Arrangement, LV: \-Circuit Arrangement, 0° m ® C US LISTED
Dy5 HV: A-Circuit Arrangement, LV: A-Circuit Arrangement, 5 x 30° = 150° Ind. Cont. Eg.
oa — — - S/N: 123456789 9701 P
0 HV: A-Circuit Arrangement, LV: A-Circuit Arrangement, 0 T e o © N13245 5110 ro. craisns

Yz5 HV: \-Circuit Arrangement, LV: Z-Circuit Arrangement, 5 x 30° = 150°
Dz0 HV: A-Circuit Arrangement, LV: Z-Circuit Arrangement, 0° PART NO: REV: DP-300
66A2325GA1 1

Yd11 HV: \-Circuit Arrangement, LV: A-Circuit Arrangement, 11 x 30° = 330°
Yy6 HV: \-Circuit Arrangement, LV: \-Circuit Arrangement, 6 x 30° = 180° Us 502500 BOTC T o 18 16 AL/IC U (REC) U L}
Dy11 HV: A-Circuit Arrangement, LV: A-Circuit Arrangement, 11 x 30° = 330° L 5h #L T aim |50 AC - P8l L et g e - 182500
Dd6 | HV: A-Circuit Arrangement, LV: A-Circuit Arrangement, 6 x 30° = 180° i Pt s i UTBIN - SERTPAL 0941511506
Yz11 HV: )\-Ci_rcuiF Arrangement, LV: Z-Ci_rcui? Arrangement, 11 x 30° = 330° T | Il L! |
Dz6 HV: A-Circuit Arrangement, LV: Z-Circuit Arrangement, 6 x 30° = 180° 4 5 6 7 9

1 S/N Serial Number (Numerical)

2 S/N Date of Production (YYMM)

3 SIN Serial Number (Bar Code)

4 P/N Item Number

5 REV Item Revision Number

6 Details Technical Data

7 Type Description (Long)

B8 Type Description (Short)

9 uL UL Sign

Figure 56-121. Typical DP-300 Nameplate

Tripping Characteristics

|
TY: < (%] | |
Monitoring step 2, fixed limit (100%) object s 2 a7l b

Monitoring step 2
(X12=100% /Y2 = 35%

Monitoring step 1
(X12=100% /Y1 =10% MR 8D
Monitoring

step 1 fixed limit
(85%-Y2+Y1)

100

Monitoring step 2
fixed limit (85%)

Characteristic gradient (fixed) = 10%
X12,Y2 and Y1: adjustable
P (X12/Y2)
P (X12/Y1)

35

|
10 X=-= [%]

T T T T
100 200 300 400 500

Figure 56-122. DP-300 Tripping Characteristics

For more information visit: www.eaton.com CA08102001E
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EDR-3000 Feeder Protection

PROCTie L

S = EDR-3000
Bl Failurs. I—;

("

Feeder Protection EDR-3000

Product Description

The EDR-3000 Protective Relay is a
multifunction, microprocessor-based
overcurrent relay designed for both
ANSI and IEC applications. It is a
panel-mounted, self-contained unit
that operates from either ac or dc
control power. The EDR-3000 design
provides true rms and fundamental
sensing of each phase and ground
current. Only one unit is required for
each 3-phase circuit.

Current monitoring and operator
selectable protective functions are
integral to each relay. The EDR-3000
relay operates fromthe5Aor 1A
secondary output of standard current
transformers. Current transformer ratio
information is quickly programmed
into the unit via settings. This enables
the relay to display metered current in
primary amperes, secondary amperes
or per unit values. The EDR-3000
features a user-friendly operations
panel to monitor and program the
relay. Operating parameters and
troubleshooting information are dis-
played in the 128x64 LCD. In addition,
all data and information can be
communicated to a host computer
equipped with PowerPort-E™.

A “Communication Trip” and
“Communication Close” control com-
mand can also be initiated by a host
computer with an authorized access
code for remote breaker operation.

Applications

m Provides reliable 3-phase and

ground overcurrent protection for

all voltage levels.

Primary feeder circuit protection.

Primary transformer protection.

Backup to differential protection.

May be used where instantaneous

and/or time overcurrent protection

is required.

= Ground element capable of residual,
zero sequence or external source
connections.

Protection Functions

s Breaker failure (50BF).

= Phase overcurrent protection
per time-current curve ( 51-1,

51-2, 51-3).

= Calculated ground fault protection
per time-current curve (51R-1,
51R-2).

m Independent measured ground or
neutral fault protection per time-
current curve ( 51X-1, 51X-2).

m Phase instantaneous overcurrent
(50-1, 50-2, 50-3).

= Calculated ground or neutral instan-
taneous overcurrent (50R-1, 50R-2).

= Independent measured ground or
neutral instantaneous overcurrent
(50X-1, 50X-2).

m Curve shapes: ANSI, IEC, or thermal
curves (11 thermal curves).

= Instantaneous or time delay reset.

m True RMS or fundamental sensing
of each phase and ground current.

m Zone selective interlocking (phase
and ground) or reverse blocking for
bus protection.

Note: Refer to the Ordering Information and
Table 56-57 (Catalog Ordering Information)
for optional features.

Metered Values

= rms and fundamental
phase currents.

= rms and fundamental
ground currents.

= Maximum, minimum and
average rms and fundamental
phase currents.

= Maximum, minimum and
average rms and fundamental
ground currents.

Monitored and Data Recording Values
m Trip circuit monitoring.

Note: Refer to the Ordering Information and
Table 56-57 (Catalog Ordering Information)
for optional features.

m Breaker wear (accumulated
interrupted current).

m Fault data logs (up to 20 events).

m Sequence of event recorders
(up to 300 events).

» Waveform capture (3600 cycles
total).

m CT supervision.

Control Functions

= Remote open/close.

m Programmable 1/O.

m Programmable LEDs.

m Multiple setting groups (up to 4).

Communication

m Local HMI.

m Front RS-232 port.
Rear RS-485 port.
IRIG-B11.
Protocols

0 Modbus RTU

Physical Characteristics

= Optional removable terminal blocks.
= Height: 8.62 in. (218.9 mm).

= Width: 6.82 in. (173.2 mm).

m Depth: 7.49 in. (190.2 mm),
5.56 in. (141.2 mm).

Note: Depth behind panel with projection
mounted enclosure

Listings/Certification
m UL, CSA, CE.

CA08102001E
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Application Description

The EDR-3000 microprocessor-based relay provides reliable
3-phase and ground overcurrent protection for all voltage
levels. It can be used for any application where instanta-
neous and/or time overcurrent protection is required. It is
most commonly used as primary feeder circuit protection,
as in Figure 56-123.

—_ - ;
()
<> | :
|
<\ | [
|
|
(o))
cB |
52 ! EDR-3000 |
|
_______ _
Load

Figure 56-123. Primary Feeder Circuit Protection

The EDR-3000 may be applied as the transformer primary
protection or as backup to the differential protection, as in
Figure 56-124.

JANWAN
V{

{5

Figure 56-124. Transformer Overcurrent Protection

The EDR-3000 may be connected to the secondary side of a
Delta-Wye grounded transformer with the ground element
connected to a separate CT in the neutral connection of the
transformer. With this connection, a lower CT ratio and a
pickup setting can be used to provide more sensitive ground
fault protection especially for resistance grounded systems
(see Figure 56-125).

ml

Resistor

Figure 56-125. Transformer Secondary Protection with
Neutral CT Connection

The EDR-3000 relay has special provisions for connection
in a Zone Interlocking scheme that can be used for bus
protection or to improve protection coordination in a tight
or close system. Zone Interlocking is described in following
sections. In addition the EDR-3000 has multiple setting
groups that can be used to reduce arc flash hazard with
instantaneous elements.

Overcurrent Protection

The EDR-3000 provides complete 3-phase and ground
protection with separate elements and settings. The relay
can be used with CTs from 1 to 50,000 A of primary current
and 1 or 5 A of secondary current. The CT ratio can be set
independently for phase and ground, allowing the ground
element to be connected in either the residual or the
separate ground CT configuration, as in Figures 56-126
and 56-127.

12 2
S b 'E/\/Q :
J c IS/\/Q |
\/50/561 |
<> <> <> '
< < < | 50N/51N |
It 3 [y GND 12 v
o— o —1 I*/\/'
= |
! |
|
_Eonam

Figure 56-126. Residual Ground Connection

For more information visit: www.eaton.com
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Zone Selective interlocking is a protection function to
minimize equipment damage resulting from a phase or a
ground fault in an area where long time and/or short time
f delay is in use.

- T 1
I
I

© oo ow !

o

When the “Ground Zone Interlocking” feature is utilized, an
immediate trip is initiated when the fault is in the breaker’s
zone of protection, regardless of its preset time delay. When
the “Phase Zone Interlocking” feature is utilized, the time
overcurrent elements work as follows. The instantaneous
phase element will initiate an immediate trip when the fault
is in the breaker's zone of protection, regardless of its preset
time delay. For the time overcurrent phase element, the
current sensed by the EDR-3000 must exceed 1.5 times the
pickup setting for the zone selective interlocking to initiate
an immediate trip signal when the fault is in the breaker’s
zone of protection.

AN
[ WA w—
/\%

¢/

i—e

CB-52

| 50N/51N

GND |11 /v 12

— I

i—e

Upstream EDR-3000 protected breakers are restrained
from tripping immediately by an interlocking signal from
EDR-3000 N the downstream EDR-3000 relay. This interlocking signal
- 0 0 = requires only a pair of wires from the downstream breaker
] . to the upstream breaker. It provides standard coordinated
Figure 56-127. Separate Zero Sequence Ground CT Connection tripping when the fault is located outside the zone of

protection.

Zone Selective Interlocking (Phase and Ground)

Note: Refer to the Ordering Information and Table 56-57 (Catalog Ir? the sample zone |_nter|0ck|ng system shown in .
Ordering Information) for optional features. Figure 56-128, circuit breakers A, B and C are equipped

with EDR-3000 overcurrent relays.

R

VN
Main ) ET
Breaker s
wpn

EDR-3000 A"

Zone 1

———————————— Interlocking
—————————————————————————— Wire

| EDR-3000 "B"

Feeder ey
YDk S

1
1
1
!
Zone 2 !
1
1
1
1
1

Zone 3 LOAD

Figure 56-128. Sample Zone Selective Interlocking System

Downstream e
> e R

EDR-3000 "C"
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Fault Location Zone 3

Note: For the time overcurrent phase element, the current sensed by
the EDR-3000 must exceed 1.5 times the pickup setting for the zone
selective interlocking to initiate an immediate trip signal when the
fault is in the breaker's zone of protection.

If a fault occurs at a point in Zone 3, the EDR-3000 of down-
stream breaker C senses the fault and sends a restraining
signal to the upstream EDR-3000 of feeder breaker B. Having
received this signal, the EDR-3000 of feeder breaker B
withholds its trip command. As a result, only downstream
breaker C is tripped.

Fault Location Zone 2

Note: For the time overcurrent phase element, the current sensed by
the EDR-3000 must exceed 1.5 times the pickup setting for the zone
selective interlocking to initiate an immediate trip signal when the
fault is in the breaker's zone of protection.

If a fault occurs at a point in Zone 2, the EDR-3000 of feeder
breaker B senses the fault and sends a restraining signal to
the upstream EDR-3000 of main breaker A. The EDR-3000 of
the downstream breaker C does not see this fault since it is
situated on the downstream side of the fault. As a result,
the EDR-3000 of downstream breaker C does not send a
restraining signal to the EDR-3000 of feeder breaker B. Since
it did not receive a restraining signal from the EDR-3000 of
downstream breaker C, the EDR-3000 of feeder breaker B
identifies that the fault is in Zone 2 and immediately trips
feeder breaker B, regardless of its time setting.

Fault Location Zone 1

Note: For the time overcurrent phase element, the current sensed by
the EDR-3000 must exceed 1.5 times the pickup setting for the zone
selective interlocking to initiate an immediate trip signal when the
fault is in the breaker's zone of protection.

If a fault occurs in Zone 1, no restraining signal is received
by the Digitrip of main breaker A. As a result, main breaker A
is immediately tripped by its EDR-3000 overcurrent relay,
regardless of its time setting.

For more information visit: www.eaton.com
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Figure 56-129. Drilling Pattern
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Dimensions
3.82 Inches
) <97.0)H‘ " (Millimeters)
Il il
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Figure 56-130. Projection Mounting
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Figure 56-131. Standard Mounting
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Product Specifications

Climatic Environmental Conditions

Storage Temperature: -25°C up to
+70°C (-13°F to 158°F).

Operating Temperature: -20°C up to
+60°C (-4°F to 140°F).

Permissible Humidity at Ann.
Average: <75% rel. (on 56d up to
95% rel.).

Permissible Installation Altitude:
<2000 m (6561.67 ft) above

sea level.

If 4000 m (13123.35 ft) altitude apply,
a changed classification of the
operating and test voltages may

be necessary.

Degree of Protection EN 60529

HMI front panel with seal IP54.
Rear side terminals IP30.

Routine Test

Insulation test acc. to IEC60255-5:
All tests to be carried out against
ground and other input and
output circuits.

Aux. voltage supply, digital inputs,
current measuring inputs, signal
relay outputs: 2.5 kV (eff)/50 Hz.
Voltage measuring inputs: 3.0 kV
(eff) / 50 Hz.

All wire-bound communication
interfaces: 1.5 kV dc.

Housing

Housing B1: height/-width 183 mm
(7.205 in.)/ 141.5 mm (5.571 in.).
Housing depth (incl. terminals):
208 mm (8.189 in.).

Material, housing: Aluminum
extruded section.

Material, front panel: Aluminum/
foil front.

Mounting position: Horizontal
(+45° around the X-axis must be
permitted)

Weight: EDR-3000 housing B1:
approx. 2.4 kg (5.291 Ib).

Plug-in Connector with integrated Short-
Circuiter (Conventional Current Inputs)

Nominal current: 1 Aand 5 A.

Continuous loading capacity:
4 x In/continuously.

Overcurrent withstand: 30 x In/ 10 s.

100 x In/1 s.

250 x In/10 ms (1 half-wave).

Screws: M4, captive type acc.

to VDEW.

Connection cross-sections:

0 2x2.5mm2 (2 x AWG 14) with
wire end ferrule

0 1xor2x4.0mm2(2x AWG 12)
with ring cable sleeve or
cable sleeve

0 1xor2x6mm2(2xAWG 10)
with ring cable sleeve or
cable sleeve

Voltage Supply

= Aux. Voltage: 19 — 300 Vdc/
40 - 250 Vac.

m Buffer time in case of supply failure:

>= 50 ms at minimal aux. voltage
communication is permitted to be
interrupted.

m Max. permissible making current:
0 18 A peak value for <0.25 ms
0 12 A peak value for <1 ms

m The voltage supply must be
protected by a fuse of:

0 2.5 A time-lag miniature fuse

5x20 mm (approx. 1/5in.x0.8in.)

according to IEC 60127

0 3.5 A time-lag miniature fuse
6. 3 x 32 mm (approx. 1/4 in. x
11/4 in.) according to UL 248-14

Power Consumption

m Power supply range: Power
consumption in idle mode.

Max. power consumption.
19 - 300 Vdc: 6 W 8.5 W.

40 - 250 Vac.

For frequencies of 40-70 Hz:
6 W 8.5 W.

Real Time Clock

m Running reserve of the real time
clock: 1 year min.

Display
= Display type: LCD with LED
background illumination.
m Resolution graphics display:
128 x 64 pixel.
m LED-Type: Two colored: red/green.
s Number of LEDs, Housing B1: 8.

Digital Inputs

Max. input voltage: 300 Vdc/270 Vac.
Input current: <4 mA.
Reaction time: <20 ms.

Fallback time: <30 ms (safe state
of the digital inputs).

Four switching thresholds:
Un =24 Vdc, 48 Vdc, 60 Vdc,
110 Vac/dc, 230 Vac/dc Un = 24 Vdc

0 Switching threshold 1 ON
— Switching threshold 1 OFF
— Min. 19.2 Vdc
Max. 9.6 Vdc
Un =48 V/60 Vdc
0 Switching threshold 2 ON
Switching threshold 2 OFF
— Min. 42.6 Vdc
Max. 21.3 Vdc
Un = 110/120 Vac/dc
0 Switching threshold 3 ON
— Switching threshold 3 OFF
Min. 88.0 Vdc/88.0 Vac
Max. 44.0 Vdc/44.0 Vac
Un = 230/240 Vac/dc
0 Switching threshold 4 ON
— Switching threshold 4 OFF
— Min. 184 Vdc/184 Vac
— Max. 92 Vdc/92 Vac
Terminals: Screw-type terminal.

Current and Ground Current Measurement.

Nominal currents: 1A /5 A.
Max. measuring range:
0 up to 40 x In (phase currents)

0 up to 25 x In (ground current
standard)

0 upto 2.5 x In (ground current
sensitive)

Continuous loading capacity:

4 x In/continuously.

Overcurrent proof:

0 30xIn/10s

0 100xIn/1s

0 250 x In/10 ms (1 half-wave)

Power consumption: Phase
current inputs

0 atln=1AS=0.15 mVA

0 atln=5AS=0.15 mVA

Ground current input

0 atln=1AS =0.35 mVA

0 atln=5AS =0.35 mVA
Frequency range: 50 Hz /60 Hz +10%.

Terminals: Screw-type terminals
with integrated short-circuiters
(contacts).

For more information visit: www.eaton.com
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Binary Output Relays

Continuous current: 5 A ac/dc.

Switch-on current: 25 A ac/dc for 4 s.

Max. breaking current: 5 A ac up to
125 Vac.

5 A dc upto 50V (resistive).

Design Standards
m Generic standard:

0 EN 61000-6-2
0 EN 61000-6-3
Product standard:

Measuring Accuracy

Max. measuring range: up to
40 x In (phase currents) up to
25 x In (ground current standard).

Frequency range:
50 Hz / 60 Hz + 10%.

| |
= 0.2 Adcat300V. 0 EC 60255-6 m Accuracy: Class 0.5.
= Max. switching voltage: 0 EN 50178 m Amplitude error if | < In: £0.5% of
250 Vac/300 vdc ' UL 508 (Industrial Control the rated value.

i e Equipment). = Amplitude error if | > In: £0.5% of
- iWItChmg ca.p1aC|;y. 2000 VA. s CSA C22.2 No. 14-95 the measured value.
- onta?ct type: 1c angeover.contact. (Industrial Control Equipment). = Amplitude error if | > 2 In: £1.0% of
= Terminals: Screw-type terminals. = ANSI C37.90. the measured value.

= Resolution: 0.01 A.
= Harmonics up to 20% 3rd harmonic
+2% up to 20% 5th harmonic +2%.
= Frequency influence < +2% / Hz in
the range of +5 Hz of the
parameterized nominal frequency.
Temperature influence <+1% within
the range of 0°C up to +60°C.

Front Interface RS-232

= Baud rates: 115200 Baud.

m Handshake: RTS and CTS.

m Connection: 9-pole D-Sub plug.

RS-485
» Master/Slave: Slave. n

m Connection: 6 screw-clamping
terminals RM 3.5 mm (138 MIL)
(terminating resistors internal).

Tolerances of the Real Time Clock
= Resolution: 1 ms.
m Tolerance: <1 minute/month (+20°C).

Protection Stages Tolerances

Note: The tripping delay relates to the time between pickup and trip. The tolerance of the operating time relates to the time between the
measured value has exceeded the threshold until the protection stage is alarmed.

Table 56-56. Protection Stages Tolerances

| Description

Overcurrent Protection Stages 50P(X), 51P(X)

If the Pick-up Value is Exceeded, the Module/Stage is Started.

Range Step Tolerance

0.01...40.00 x In
97% or 0.5% x In
0.00...300.00 x s

Pickup 0.01 xin | £1.5% of the Setting Value Resp. 1% In

Resetting Ratio

t Tripping Delay 0.01xs | DEFT +% resp..x10 ms

<+35 ms

Operating Time Starting from | Higher than 1.1 x I>

<+45 ms
+5%

Disengaging Time
t-Multiplier

Time multiplier/tripping characteristic factor 0.05...2.00 0.01
IEC NINV

IEC VINV

IEC EINV

IEC LINV

ANSI MINV

ANSI VINV

ANSI EINV

Flat

It

12t

14t

Only Available if IEC Characteristics
IEC NINV

IEC VINV

IEC EINV

IEC LINV

Reset Curves if ANSI Characteristics 5%
ANSI MINV
ANSI VINV
ANSI EINV
Flat

It

ANSI MINV
12t

14t

Reset Mode 0.00...60.00 0.01xs |=x1% resp.

+10 ms

CA08102001E For more information visit: www.eaton.com
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Table 56-56. Protection Stages Tolerances (Continued)

| Description

Range

Step

Tolerance

Ground Current Stages 50G(X), 50N(X), 51G(X), 51N(X)

Pickup

If the Pick-up Value is Exceeded, the Module/Stage is Started.

0.01...40.00 x In

0.01 xin

+1.5% of the Setting Value Resp. 1% In

Resetting Ratio

97% or 0.5% x In

t

Tripping Delay

0.00...300.00 x s

0.01xs

DEFT +% resp..+10 ms

Operating Time

Starting from IG Higher than 1.1 x I>

<+35 ms

Disengaging Time

<+45 ms

t-Multiplier

Tripping Characteristic Factor
IEC NINV
IEC VINV
IEC EINV
IEC LINV
ANSI MINV
ANSI VINV
ANSI EINV
Flat

It

12t

14t

0.05...2.00

0.01

+5%

Reset Mode

Only Available if IEC Characteristics
IEC NINV
IEC VINV
IEC EINV
IEC LINV

0.00...60.00

0.01xs

+1% resp.
+10 ms

Reset Curves if ANSI Characteristics
ANSI MINV

ANSI VINV

ANSI EINV

Flat

It

12t

14t

5%

Circuit Breaker Failure Protection 50BF

I-CBF>

If the Pick-up Value is Exceeded, the Module/
Stage Will Be Started.

0.0...0.1 X1

0.01 XIn

+1.5% of the Setting Value Resp. 1% In

Resetting Ratio

0.5% X In

t-CBF If the delay time is expired, an CBF alarm is given out. <+40 ms
Operating Time Starting From | Higher than 1.3 X |-CBF> <+40 ms
Disengaging Time <+40 ms

For more information visit: www.eaton.com
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Wiring Diagram

Connection Example Clockwise Rotating Field
EDR3000 => Terminal Markings X3. — ]

A B C
X3.
] 1A
* 2 oA 1A
1A N
| — 3
p 1A
° w 5A
P 5 1B
| = o—| 6 N
IA
— ® ; A
s ~ - 5A
8 1C
Ic———
— : o— o N g
O 10 14
1B — 5A
— mn 1X
® w |

3-Phase Current Measurement; Inom Secondary =5 A
Ground Current Measuring via Residual Connection; IGnom Secondary =5 A

Figure 56-132. EDR-3000 Typical Wiring Diagram

CA08102001E For more information visit: www.eaton.com
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Product Selection
The catalog number identification chart defines the electrical
characteristics and operation features included in the
EDR-3000. For example, if the catalog number were
EDR3000-A0BAT1, the device would have the following:
EDR-3000
(A) — 4 Digital Inp
Outs, 4 Output Relays
(0) — Phase Current 5 A/1 A, Ground Current 5A/1A,
Power Supply: 19 - 300 Vdc, 40 — 250 Vac
(B) - Modbus-RTU (RS-485)
(A) — Without Conformal Coating
(1) — Projection Panel Mount
Table 56-57. Catalog Numbering Selection Guide for Relay Removable Terminals
I I
Hardware Option 1 Mounting Options
A = 4 Digital Inputs, 4 Outputs, Hardware Option 2 I — - Conformal Coating 0 = Standard Mount
Removable Terminals 0 = Phase Current 5 A/1 A, Communication Options Options 1 = Projection Panel
B = 8 Digital Inputs, 6 Outputs, Ground Current5 A/1A, B = Modbus-RTU A = None Mount
Removable Terminals, Power Supply Range: (RS-485) B = Conformal
Trip Coil Monitor ©® 19 - 300 Vdc, C = Modbus-TCP ® Coated Circuit
C = 4 Digital Inputs, 4 Outputs, 40 - 250 Vac (RJ-45) Boards
Removable Terminals, Zone
Interlocking @, and IRIG-B @

@ Consult factory for the availability of eight digital inputs, six outputs, trip coil monitor, zone interlocking, IRIG-B and Modbus-TCP.

Table 56-58. Catalog Numbering Selection Guide for Relay Fixed Terminals @

EDR3000 E0O B A 1
I TTT LR |

Hardware Option 1® Mounting Options
E = 4 Digital Inputs, Hardware Option 2 @ I — Conformal Coating 0 = Standard Mount
4 Outputs, Fixed 0 = Phase Current 1 A, Ground Current 1A, Com(;nu.mcatlon Options 1 = Projection Panel
Terminals Power Supply Range: 19 — 72 Vdc ptions A =None Mount
F = 4 Digital Inputs, 1 =Phase Current 5 A, Ground Current 5 A, B = Modbus-RTU B = Conformal
4 Outputs, Fixed Power Supply Range: 19 - 72 Vdc (RS-485) Coated Circuit
Terminals, Zone 2 = Phase Current 1 A, Sensitive Ground C = Modbus-TCP @ Boards
Interlocking, Current 0.1 A, Power Supply Range: (RJ-45)
and IRIG-B 19-72Vdc

3 =Phase Current 5 A, Sensitive Ground
Current 0.5 A, Power Supply Range:
19-72Vdc

4 =Phase Current 1 A, Ground Current 1 A,
Power Supply Range: 85 — 300 Vdc,
85— 250 Vac

5 = Phase Current 5 A, Ground Current5 A,

Power Supply Range: 85 — 300 Vdc,
85— 250 Vac

6 = Phase Current 1 A, Sensitive Ground
Current 0.1 A, Power Supply Range:
85 — 300 Vdc, 85 - 250 Vac

7 = Phase Current 5 A, Sensitive Ground
Current 0.5 A, Power Supply Range:
85 — 300 Vdc, 85 - 250 Vac

@ Consult factory for the availability of fixed terminals.

For more information visit: www.eaton.com CA08102001E
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Ground Fault Relay Options and Accessories Table 56-60. Ground Fault Warning Indicator
Description Catalog Price
Options Number Us.$
Additional optional equipment can be Manual Reset | 1234C67G01
added to the protection system to meet Self-Resetting | 1234C67G02

Ground Fault Relay

Product Description

Eaton’s GFR Ground Fault Relays,
current sensors, test panels and
accessory devices are UL listed by
Underwriters Laboratories in accor-
dance with their standard for Ground
Fault Sensing and Relaying Equipment,
UL 1053, under File No. E48381.

Note: Suitable for either surface or semi-
flush mounting.

A Type GFR ground fault protection
system, when properly installed on a
grounded electrical system, will sense
phase-to-ground fault currents. When
the level of fault current is in excess
of the pre-selected current pickup and
time delay settings, the GFR relay will
initiate a trip action of a disconnect
device which will open the faulted
circuit and clear the fault.

The GFR devices are UL Class 1
devices designed to protect electrical
equipment against extensive damage
from arcing ground faults.

A basic Type GFR ground fault protec-
tion system consists of a ground fault
relay, a ground fault current sensor,
and a disconnect device equipped with
a shunt trip device. This disconnect
device can be a molded case circuit
breaker, a power circuit breaker, a
bolted pressure switch or other fusible
disconnect device, suitable for applica-
tion with UL Class 1 Ground Fault
Sensing and Relaying equipment.

Note: Relays are also listed with CSA under
File No. 43357.

the requirements of the specifying
engineer, including:

m Ground fault test panel.
m Ground fault warning indicator relay.
m Ground fault indicating ammeter.

GFR relays are available with zone
selective interlocking circuitry to inter-
lock several relays within the same
system. This allows the relay, which
detects a ground fault, to instantly clear
the fault by tripping the disconnect
device. The relay simultaneously sends
a signal to relay units “upstream” from
the fault to time delay or to block their
operation completely. Current sensors
in various designs provide a range

of “window” sizes to accommodate
standard bus and cable arrangements.

Shunt trip attachments may be ordered
for field mounting in Eaton’s molded
case circuit breakers, or may be ordered
factory installed in the breaker.

Accessories

Test Panel (120 Vac)

Used to test the ground fault system, to
give an indication the relay has tripped

the breaker, and to reset the relay after

tripping. These functions may be sepa-

rately mounted pilot devices.

Note: When a mechanically reset relay is
used with a test panel, both the relay and
test panel must be reset following either a
simulated ground fault test or actual ground
fault. Not UL listed.

Table 56-59. Optional Test Panel

Control Test Catalog Price
Number Us.s

120 volt 120 volt | GFRTP

50/60 Hz | 50/60 Hz

Ground Fault Warning Indicator

This is an accessory item for use with
GFR relays with interlocking circuitry.
At approximately 30 — 50% of the relay
pickup setting, the indicator switches
separate 120 Vac control power to a
lamp or relay (not included) to give an
indication of a ground fault. The indica-
tor is rated 110/120 Vac 50/60 Hz for a
maximum indicator load of .5 amperes.

Indicating Ammeter

The optional indicating ammeter con-
nects to the sensor terminals through a
momentary contact pushbutton, and will
indicate (in amperes) any ground fault
current flowing through the sensor. Kit
includes the ammeter and pushbutton.

Note: Not UL listed.

Table 56-61. Ammeter Kit

GFR System Kit Catalog Price
Used with Number Us. s
1-12 Amperes 752B820G01
5 - 60 Amperes 752B820G02
100 — 1200 Amperes | 752B820G03

Shunt Trip Attachments
Use 120 Vac shunt trips.

Face Plate

Recommended when these relays are
semi-flush mounted, to close the door
cutout opening.

Table 56-62. Face Plate

Description Catalog Price
Number Us.s
|FacePlate  [752B410G01 |

Product Specifications

GFR Relay

m Ground fault detection ranges:
0 1-12 amperes
0 5-60 amperes
0 100 — 1200 amperes

m Output contacts:
0 240 Vac, 50/60 Hz: 3 amperes
0 120 Vac, 50/60 Hz: 6 amperes
0 28 Vdc: 3 amperes
0 125 Vdc: .5 amperes

= Control power requirements:

0 120V, 50/60 Hz: .125 amperes,
or 125 Vdc (optional)

Current Sensor

= 600 volt, 50/60 Hz maximum system
voltage.

Discount Symbol...................... C10-S24
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Product Selection Table 56-63. GFR Relay
. . . GFR Relay Ground Fault Pickup Amperes
Each installation requires: Types 1-12 5-60 100-1200
= One relay unit (select trip ampere Catalog | Price | Catalog |Price | Catalog Price
as required). Number @ | U.S. $| Number ©| U.S. $| Number ® | U.S.$
= One current sensor (select For 120 Volt 50/60 Hz Control
configuration required). Electr!cal Reset W!th Zone Interlocking. GFR12EI GFR60EI GFR1200EI
0 . itb k di t Electrical Reset without Zone Interlocking GFR12E GFR60E GFR1200E
= Une circuit breaker or disconnec Mechanical Reset with Zone Interlocking | GFR12MI GFR60MI GFR1200MI
device with shunt trip, or a shunt Mechanical Reset without Zone Interlocking | GFR12M GFR60M GFR1200M
trip attachment for mounting in For 120 Vdc Control
Xisting breaker.
i Stt 9 bl ((38 f |) | Mechanical Reset without Zone Interlocking | — | | — | | GFR1200MD | |
an ional).
= [estpanelioptio @ Suitable for either surface or semi-flush mounting.
Table 56-64. Current Sensor
Window Size Catalog Price
in Inches (mm) Number Us.s
Used with Relays Rated 1—12 Amperes
5.50 (139.7) Inside Diameter 1283C45G01
Used with Relays Rated 5 — 60 Amperes
2.50 (63.5) Inside Diameter 179C768G01
5.50 (139.7) Inside Diameter 1256C13G01
7.81 x 11.00 (198.4 x 279.4) Rectangular @ 1257C88G04
3.31 x 24.94 (84.1 x 760.5) Rectangular @ 1257C92G03
Used with Relays Rated 100 — 1200 Amperes
2.50 (63.5) Inside Diameter 179C768G02
5.50 (139.7) Inside Diameter 1256C13G02
8.25 (209.6) Inside Diameter 179C767G02
7.81 x 11.00 (198.4 x 279.4) Rectangular @ 1257C88G03
9.94 x 16.94 (252.5 x 430.3) Rectangular @ 1257C90G02
9.94 x 23.94 (252.5 x 608.1) Rectangular @ 1257C91G02
15.94 x 19.94 (404.9 x 506.4) Rectangular @ 1257C89G02
3.31 x 24.94 (84.1 x 633.5) Rectangular @ 1257C92G04
6.75 x 29.64 (171.5 x 752.9) Rectangular @ 1255C39G03
@ One end removable for installation.
Note: Instruction Leaflet 15321 available as a PDF at www.eaton.com
(Go to Advanced Search and enter 15321).
Discount Symbol ..................... C10-S24
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Universal RTD Module

Product Description

m Electronic Resistance Temperature
Detector (RTD) provides motor
temperature interface for the
MP-3000 Motor Protection Relay.

= Monitors up to 11 RTDs consisting
of six motor windings, two motor
bearings, two load bearings and
one auxiliary.

» Works with 10 ohm copper, 100 ohm
platinum, 100 ohm nickel and 120 ohm
nickel type RTDs.

= Include fiber optic and electrical
communication interfaces to the
MP-3000 Motor Protection Relay.

Application Description

Eaton’s URTD Module is most com-
monly used to provide motor tempera-
ture information to the MP-3000 Motor
Protection Relay. The MP-3000 Motor
Protection uses this information for
monitoring, tripping and alarming.
The MP-3000 Intel-I-Trip overload algo-
rithm will adjust its trip characteristics
based on the actual motor tempera-
ture reported by the URTD Module.
This improves the protection by using
an actual temperature value instead of
the assumed NEMA Standard Ambient
Temperature.

The URTD Module may be mounted
close to the motor or at the protective
relay. Both electrical and fiber optic
interface ports are provided to com-
municate temperature information to
the MP-3000 relay. The electrical inter-
face can transmit information using

a three conductor shielded cable with
a maximum cable distance of 500

feet (152 m). The fiber optic link has a

maximum distance of 400 feet (122 m).

The URTD Module may be used with
the 1Q-1000 and 1Q-1000 II motor
relays. It may also be applied as a
stand-alone temperature monitoring
device communicating, for example,
transformer temperature information
back to a remote computer or PLC.
An optional PONI (Product Operated
Network Interface) is required for
stand-alone applications.

Features, Benefits
and Functions

m Universal design works with any RTD
type simplifying installation and
operation and reducing inventory.

= Stand-alone design permits mount-
ing the module close to the motor
reducing RTD wiring costs.

m RTD diagnostics detects faulty RTDs
and wiring, reducing unnecessary
tripping and alarming.

Product Specifications

= |Input power requirements: 120 Vac
(£15%).

= Frequency: 50/60 Hz.

s Power consumption: 6 VA.

m Operating temperature: 0° - 70°C
(32° - 158°F).

m Storage temperature: -20° - 85°C
(-4° — 185°F).

= Humidity: 0 —95% R.H. noncondensing.

m Enclosure: Type 1.

Physical Characteristics

Dimensions in Inches (mm)
= Height: 7.67 (194.8).

n Width: 4.32 (109.7).

m Depth: 2.00 (50.8).

Options and Accessories

Additional Related Products
from Eaton Corporation’s
Cutler-Hammer Series

The URTD Module must be operated
with an MP-3000 Motor Protection
Relay, computer or programmable
controller. Please refer to the MP-3000
Motor Protection, PONI and PowerNet
sections for additional related product
information.

Eaton provides fiber optic cables for
connecting to the MP-3000 or I1Q-1000
II Motor Protection Relays.
Product Selection

Table 56-65. Universal RTD Module

Description Catalog | Price

Number |U.S.$

[ Universal RTD Module [ URTD |

Discount Symbol..................... C10-S24
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Technical Data and Specifications

Figure 56-133 shows the URTD Module dimensions and terminal designations.

Figure 56-134 shows a typical 3-lead type RTD wiring connection.

Dimensions
®
@ | Cutler-Hammer
@F [=]
3 UNIVERSAL
RTD MODULE
n O COM
J2 STROBE
- - T
[} S 2
) ® MW1
[ S 7.67 H
[ o .
) o | (194.8) Mw2
) S 7
] N
@ ® MW3
g (e} g 10
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) ® Mw4
] ] 13
[ S 14
) o MW5
@ S 16
@ ® GND =
D) ® B
° ® Mwe .
Le] o | )| In
([ e o [
3.60 2.00
(91.4) T 608)
4.32
(109.7)

SW1
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O [pesaeeeafo =) )
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Figure 56-133. Universal URTD Module — Dimensions in Inches (mm)
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Wiring Diagrams

Connect cable’s shield
Universal and drain wire here. Do not connect cable’s shield and drain wire
RTD Module at this end. Use tape to insulate.
!_ Motor terminals
! Auxiliary
! Load
i Bearings
! Motor
i Bearings
| Motor
. Windings
! 9 |
i - - -
| g | -
, r7 m - ]
| Le F T 2
1 8 o
| 5 | al : Note: Wiring between motor RTDs
. e b = and RTD Module must be
H 4 - 3-wire shielded cable.
) |_,4/\M/\|. J
| L I‘ Unused channels should
' :2_ .— o be shorted.
| 5 'L a' |
: -—o—|— - - — —¢
' 1, a |
L Lo WA =
e—eee . >TZ P
1. Each shielded cable’s conductors must be connected on Universal RTD Module as shown.
2. Use of 3-lead RTDs is recommended.
3. RTDs must not be grounded at the motor, and no common connections between RTDs should be made at the
Universal RTD Module or the motor.
Terminal 16 or 32 should be connected to a suitable earth ground.

Figure 56-134. RTD Wiring (3-Lead Type)

CA08102001E For more information visit: www.eaton.com
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12 125 Volt DC Power Supply

1Q DC Power Supply

Product Description

Eaton’s IQ DC Power Supply is a dc to
ac inverter module intended for use
where dc power is available, but some
ac is required. The unit will operate
Eaton’s MP-3000, or other ac powered
IQ devices requiring no more than

75 VA of power at any power factor.

The 1Q DC power supply is available
in two styles, one to be used with the

MP-3000, and one for all other products.

Product Selection
Table 56-66. 10 DC Power Supply
Description Catalog Price
Number Us.s

1Q DC Power Supply | IQDCPS
Module

Features, Benefits
and Functions

Input voltage ranges from 105 Vdc
to 140 Vdc.

Single, 2-wire input — no need to
set switches or adjust jumpers.
Four connections — two for dc in,
two for ac out.

ac output is isolated from the
incoming power.

Built-in protection features protect
against short circuits while provid-
ing ample power to start loads.
Rated power output — 75 VA at any
power factor.

Operating temperature — -20°C to
60°C.

Sinusoidal wave.

Discount Symbol ..................... C10-S24
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Selection Chart

Table 56-67. PowerNet Selection Chart
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Table 56-67. PowerNet Selection Chart (Continued)
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Product Description

PowerNet Software Suite

Eaton's PowerNet software suite

is a family of software applications,
client/server configuration, that helps
provide a window into an electrical
distribution system. Monitoring and
controlling capabilities are included
in a single CD installation on any
Windows NT, 98, 2000 or XP and
above operating systems.

Connectivity Bundle

Network Tree

E"L__l DeviceServer PMPCenter (166.93.23.200] |
= N1-CONI [0x300)
Jigitrip Oiptir 1050 OPTIM [0
D28-10 Sentinel A/C # 4 (0x311)
e D27+ 10 Sentinel A/C # 3 (02312)
- D26- 10 Sentinel &/C # 2 [0x307)
e 125 10) Sentinel &4/C # 1 (0x308)
e D24- 10 Sentinel CURE OVEN FAr
i D23+ 10 Sentingl CURE OVEN [0x3
- D22- 10 Sentinel OVEN # 2 (02308
D21-10 Sentinel OWVEN # 1 (02309
e D20+ 10 Sentinel PANEL C (0x321)
e D15-10 Sentinel PANEL B [0x322]
- 01810 Sentinel PANEL & [0x323)
D17-13 Analyzer PMPC MAIN 400
e D12+ 10 Sentinel ROUTER [0x317)
- D11- 10 Sentinel LIGHTING [0=320
- D10- 10 Sentinel IR COMPRESSI
- 0910 Sentinel 4/C # 4 (Ix327)
- D8-10 Sentinel A/C # 3 [0x326] =
- D7- 10 Sentinel A/C # 2 (0x304)
- DE- 10 Sentinel &/C # 1 (0x302)
- D5- 10 Sentinel PANEL 12 [0x324]

e N4 10 Sentinel PANFL 10 (M3 912
4| | »

Network Tree

The Connectivity collection of soft-
ware functionality opens the doors

to an electrical distribution system

by providing the foundation for com-
munications with metering, relaying,
multi-functional trip units, and input/
output devices. The Connectivity
bundle supports up to 1000 Eaton
INCOM devices. Various combinations
of Ethernet MINTSs, NetLinks, or indi-
vidual device-mounted Ethernet PONIs
may be used to convert from the dedi-
cated twisted pair fieldbus to an Ether-
net TCP/IP network. The software
enables communications over the
Ethernet TCP/IP network providing the
PowerNet client applications with real-
time data, device event information,
device waveforms, historical data and
many other features. The Connectivity
bundle stores its data in an MSDE/SQL
database for maximum data security
and reliability.

The Connectivity Bundle includes the
following functionality:

s Communication to 5, 10, 34, 100,
200 and 1000 INCOM devices.

= Auto learn of all connected devices
for maximum usability.

= Security configuration.

= Trending/Logging configurations.

m Device setpoint editing/printing/
viewing.

= MSDE/SQL data storage.

m Dynamic Data Exchange (DDE)
server.

s OLE for Process Control (OPC)
server.

» Modbus RTU Gateway to data from
Eaton INCOM communicating
devices.

Facility Monitoring

e | ] ] o | s | | it | Eomwi

- e
" e —
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bt E——
e . E—
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Pt Dot Lo
]
k.

NetPower Monitor

Building on the foundation that

the Connectivity bundle provides,
the Facility Monitoring bundle pro-
vides real-time data, historical trend-
ing data, and alarming information
that is required to ensure maximum
uptime and reliability, as well as
efficient panel loading and proper
maintenance activity.

The Facility Monitoring bundle
enables the following functionality:

m Real-time data display in spread-
sheet format with drag and drop
experience.

= Alarm annunciation and viewing
with complete traceability.

m OPC and DDE connectivity solutions
for remote client PC installations.

= Drag and drop configuration.
m Multiple views/customization.

= ActiveX® monitor and control
screens for all configured devices.

Power Quality Bundle

For the engineer, the PowerNet Power
Quality bundle includes the functional-
ity that engineers need to analyze
events, determine root causes or
perform accurate power quality stud-
ies for electrical distribution systems.

The Power Quality bundle includes the
following functionality:

= Viewing of captured waveforms.

= Up to eight cycles of actual
waveform.

m Zoomed-in view of high speed
waveform samples.

m Spectrum chart showing
frequency content and magnitude
(Fourier analysis).

ITICCBEMAY Curve « Danibsn Clisk ba Rusel Zowan!

£

E. -

E m

£

=

g -

AL nnn;k LR S SR P e R
Duration (secondz)
A Nomnalvolags [ 1
CBEMA/ITIC Plot

n CBEMAV/ITIC representation of events.

m Top down access to specific
waveform events from event lists
and CBEMAV/ITIC curves.

Trip Curve Display

CA08102001E
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Trip Curve PowerNet Bill
= Trip curve display for coordination = Automatic scale adjustment based The PowerNet software suite maxi-
and selectivity needs. on device pickup level. mizes the usefulness of the stored data
= Log-log coordination curve plotted = Addition or removal of trip curves collected by the PowerNet system with
on-screen for trip units and motor directly from the display screen. a bundle of tools that generate trends
protective relays with the click of m Color-coded curves tied to the of energy data and reports for cost
a button. device description for added clarity. allocation or billing for energy usage.
nline modification of tri rv i . .
" oickues a?% ti?r?f—:-(zjel(; ts ?ngl':anf = Overlay multiple curves. The PowerNet Bill bundle provides the
p i p ’ i di yt" ith = View motor start profiles next to following functionality:
veritication of coordination wi motor protection relay trip curve. .
an updated trip curve. m Support for electrical energy, as
well as gas, water or any other
Customer: Franks Sporting Goods Payment To: The Century Mall Utlllty that can be measu red by
Level One #107 e o 5678 the Digital Input Module.
Billing Period From: ~ 1/1/98  00:00 AM Billing Date: ~ 2/1/98 = Accurate coincident peak demand
To: 1/31/%8 2359 AM Due Date: _ 2/10/%8 calculations by patented broadcast
Demand Charge — Based on Peak capabilities.
Rate Period Peak At kw Charge $ - Tlme Of day allocation
Par Onpeak §5000 A Bt 27540 = Holiday and weekend charges.
i Subtotal: 317.06 = Common usage allocation.
arge = DDE data billing.
Rate Period kWh Charge $
On-Peak 490,66 1,569.33 Energy Trend
Part-On-Peak 140.47 934.43
Subtotal: 2,503.75

Your Common Shared Costs

Common Usage Method Shares :
-
On-Peak -
HVAC | Weight Points 306% -
Lighting Common Share 355% -
Part-On-Peak e
HVACI Weight Points 30.6% e
Lighting Common Share 35.5% -
Various Utility Related Costs .:,,
Description Method Shares Unit$ Charge $
Customer Charge Equal Share 50.5% 155.00
Peak-Period Rate Limiter Adj % of Total kWh 46.2% 19.86
Average Rate Limiter Adj. % of Total kWh 46.2% .
Economic Stimulus Credit % of Total kWh 46.2% (762.60)
Power Factor Adj. % of Total kWh 46.2% 908.82
State Surcharge Weight Points 57.7% 475.96
Connection Charge Weight Points 64.5% (214.19)
Special Charge Per kW: On-Peak 34.22 kW 0.12345 422
Change Meter Labor Per kWh: Maximum 490.66 kWh SEBZHZIEIZ- ;g? 23 Energy Trending of Multiple Metering
Total Charge: 3,522.46 n Energy trending_
Figure 56-135. Typical Tenant Bill m Automatic scheduled generation

of trends.

m Trending of individual meters
and energy users.

Zoom and pan for detailed analysis.

m Target flags for quick wasteful
practice identification.

For more information visit: www.eaton.com CA08102001E
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PowerNet Graphics

PowerNet Graphics

Eaton offers the ICONICS GENESIS32®
software application which brings

the power of the OPC to the core
philosophy to the PowerNet family

of solutions. This powerful HMI

brings ease of use to the creation

and implementation of comprehensive
one-line diagrams, elevation drawings,
system alarms and events, and trend-
ing to the table for a complete system
solution. The ICONICS WebHMI
application takes this window of

your distribution system one step
further by providing access to this
information from any where, any time,
and by any one. Standard Windows
Explorer® browsers are supported.
HMI applications such as these enable
the customer to configure and present
monitored data the way they want to
see it. Pull data together from various
manufacturer’s devices and metering
equipment including PLCs and even
other Building Management Systems.

Application Description

Energy management.
Power quality.
Reliability and uptime management.

| |
| |
| |
= Information systems integration.

Architecture

Flexibility is a key feature of Eaton’s
PowerNet open design network.
Multiple users and vendors may use
the same PowerNet network, eliminat-
ing the need for a proprietary network
dedicated to a single vendor. Your
existing plant Ethernet network can
be used as the backbone for your
PowerNet monitoring system, avoid-
ing the cost of installing dedicated
network wiring or hardware.

In addition, power management data
can be shared across the facility or
across the world. The high-speed
Ethernet architecture of the PowerNet
is the same architecture that moves
gigabits of data to millions of Internet
and e-mail users.

IMPACC Compatibility

PowerNet is Backward compatible with
existing IMPACC systems on a dedi-
cated network or twisted pair network.

Connectivity

The PowerNet system has tools that
every integrator should have in their
pouch. PowerNet supports OLE for
Process Control (OPC), Dynamic Data
Exchange (DDE), and Modbus Gateway
protocols as well as logging to an ODBC
database structure. These integration
solutions provide the ability to integrate
the electrical distribution system seam-
lessly into an existing Building Manage-
ment System, Distribution Control
System, or any other type of HMI that
could even include a simple Excel
spreadsheet. These types of solutions
and integration techniques extend
monitored data to yet more appropriate
eyes maximizing your investment.

Engineering Services

Supplementing the hardware and
software, Eaton Electrical Services &
Systems can provide local startup
and integration services to customize
Eaton’s PowerNet system to your
specific business needs. Basic field
startup, integration of PowerNet into
other plant systems, and remote
monitoring of the plant with industry
experts in energy and power quality
are all services provided by our local
field representatives. These services
will ensure that you get maximum
return on all of your system
investments.

CA08102001E
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Flexible Network Architecture

The PowerNet network can be built in
a variety of configurations. Systems
can be built using existing Ethernet
networks as the backbone as well as
on a dedicated twisted shielded pair
running throughout a facility. The
most flexible, highest performance
network architecture includes a dedi-
cated twisted shielded pair network
within the switchboard or equipment
room connecting into a high speed
Ethernet backbone. For a layout of a
typical facility network, please refer to
Eaton’s PowerNet network overview
on Pages 56-156 and 56-157.

Ethernet Backbone

TCP/IP Ethernet networks have
become the worldwide standard for
moving information. Industry has
recognized Ethernet as a high speed,
flexible, low-cost network that is not
vendor dependent. Multiple vendors
and users can share Ethernet back-
bone networks. Eaton’s PowerNet net-
work uses a standard TCP/IP Ethernet
as the high speed backbone for carry-
ing information to clients across the
plant or across the world.

Eaton’s communication hardware offer- Dedicated Twisted Shielded Pair
ings in the Ethernet world include such

products as the following: Customers who desire a top perform-

ing reliable and fast monitoring system,

s Ethernet PONI: designed to get a and want to run a dedicated network
single device on the network and for the power monitoring network,
into the PowerNet system. have a choice between a dedicated

= WEBPONI: designed to provide Ethernet network or running a twisted
access to a single device to anyone shielded pair. A network of 1000 INCOM
with a Web browser on the same devices running up to 10,000 feet
Ethernet LAN or WAN. (3048 m) can be networked through

m Ethernet MINT: designed to place a one twisted shielded pair of wire.

group of INCOM devices on to an
existing Ethernet LAN.

= NetLink: designed to connect a
group of INCOM devices to an
existing Ethernet LAN or WAN
with local storage and embedded
communication firmware to ride
through Ethernet downtime.

Note: Ethernet PONI and Ethernet MINT
will not operate on shared Ethernet LANs.
Designed for use on dedicated Ethernet only.

= Power Quality

Load Interrupter
Switchgear

Personal Computer
with Eaton
PowerNet Software

m Metering Data

Medium Voltage m Energy Information

Starter m Switch/Breaker Starter Status/Control
= Time Stamped Events
m Breaker Operations
= Motor Runtime
m Motor Winding/Bearing Temperature
= Trip Curve Monitoring/Configuration
m Transformer Data

Medium Voltage
Unit Substation

m Power Quality

Load Interrupter
Switchgear

Transformer

m Metering Data

’ l . . Low Voltage m Energy Information
1] Secondary Unit m Starter/Breaker Status/Control
| | i Substation m Time Stamped Events

m Breaker Operations
m Trip Curve Monitoring/Configuration

m Power Quality

m Metering Data

Low Voltage
Switchboard

m Energy Information
m Starter/Breaker Status/Control
= Time Stamped Events
Adijustable m Breaker Operations
Frequency = Motor Operations Runtime
Control m Trip Curve Monitoring/Configuration
m Drive Status
m Drive Metering Data
m Drive Speed Adjustment/Control

[ /]
Lighting
Control
Panelboard

fi

EEEEEE
[ T |0

Motor
Control
Center

[ [=0
o[ [0 T§
[

[ H

Figure 56-136. Eaton’s PowerNet System
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ACCOUNTING Energy Cost Allocation
Energy User: ABC Chemical Payment To:
Test Rd. Billing To:
Anytown, USA 11111 Due Date:

Billing Period From: 1/20/98 12:01:00 AM
To: 2/19/98 12:00:00 AM

Billing Capacity Charge

Rate Period Peak At kW __ Rate$§ Charge $
Off Peak 2/11/98 4:45:00 AM 000.00-00500.00 1473000  7,365.00
On Peak 2/11/98 3:35:00 PM  000.00-00500.00 14.73000 7,365.00
Billing Energy Charge
Rate Period kW __Rate§ Charge §
000.00-00150.00  0.05892 884
Other Charges 000.00-00150.00  0.07100 1065
Description Method Unit $ Charge §
Fuel Component. Per kWH 0.01370 24,615.58
Total Charge: 39,365.07

) PLANT TCP/IP

MATERIAL PROCESSING BUILDING NO. 3 UTILITY SWITCHGEAR BUILDING NO. 1
480V Switchboard 38kV Ne—/—— o [R= | Arc Resistant
i - o | w |Switch No. 1
— o e
|| @ %i
a80v Mcc| [ H J \
= L\ itchgoar LV Transfer Switch
Network
Protectors

CORPORATE WIDE

International
y

Corporate
Energy
Accounting
Solutions

Dial-In
Remote Access

Figure 56-137. PowerNet Network System Overview
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OPERATIONS ENGINEERING AND MAINTENANCE Facility Monitoring
One-Line
V*IN Monitoring
0 |E ~ Event Recording
PONI * Alarming
) ) ) )  Trending
\ J \ J * Power Quality
| Analysis
* Coordination
ETHERNET NETWORK g
OFFICES SWITCHGEAR EQUIPMENT ROOM NO. 1

=) 10 Multipoint =) 1Q Multipoint
‘E Energy ‘E Energy
7 Submeter IT 7 Submeter II m 480V MCC
Lightin
10 Mutdpoint @ 0 gontrol 00

nergy 0are_L

Submeter IT Lighting
Control
Panelboard

\,

@ecccoccphe

Eaton’s PowerNet Local Display Station

TCP/IP

AREA NETWORK LV Switchboard _

t— | Pow-R-Line C or |

==
Corporate R
En;m;erir_lg 750 ﬁ
Manulacturing and Plannin,
t
o Advantage LV Motor
Control Center
w1 ]
cg
« Billing B 5
* Trending
* Power Quality
Analysis 5
« Coordination
<

<ssse> Field Twisted Pair

Figure 56-137. PowerNet Network System Overview (Continued)
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PowerNet System
Management Issues

Eaton’s PowerNet™ Suite of client/
server software products monitors
critical components in a power distri-
bution system. Metering devices, pro-
tective relays, circuit breaker trip units
and motor starters communicate vital
information to PowerNet clients for
remote monitoring, alarming, trending
and control. The PowerNet system
provides the capability to analyze
power quality, manage power costs,
track and schedule maintenance,
receive an early warning about
potential problems, troubleshoot and
increase productivity. The PowerNet
system maintains backward compati-
bility with existing IMPACC systems
and adds the capability to move data
over the high speed Ethernet network.

Analyzing Power Quality

Electrical power quality is becoming
ever more important with the contin-
uing increase of nonlinear loads in
industrial and commercial facilities.
Voltage or frequency variances can
disrupt many industrial processes,
resulting in costly downtime and
equipment losses. The PowerNet
system provides historical profiles,
or record of events for internal and
utility verification, as well as real-time
information that allows the user to
isolate the source, magnitude, time
and direction of power quality prob-
lems, including the following:

Voltage Disturbances

The most common power quality
problem, voltage sags and swells,
occurs because of utility supply varia-
tions, system faults or the concurrent
starting of large motor loads.

Harmonics

Harmonic distortion appears on the
distribution system because of such
things like variable frequency drives
and other non-sinusoidal loads where
ac/dc conversion is present (UPS sys-
tems, computer power supplies, etc.).

Power Factor

The ability to monitor power factors
throughout the facility ensures delivery
of power at optimal efficiency, allows
100% usage of transformers and pre-
vents costly power factor penalties.

Managing Power Costs

Power management is essential for

an industrial or commercial facility.
Electricity costs account for between
10 and 30% of total facility operating
costs. Despite being often considered
overhead, energy costs are manageable.

Manage When Energy is Used

Manage your energy costs by accu-
rately measuring and quantifying
energy patterns and usage within
the facility.

Track Use Patterns

Efficiently schedule processes during
non-peak usage times by being able
to identify where and when energy is
being consumed. Verify the effective-
ness of energy reduction methods.

Purchase Energy

Make informed energy purchasing
decisions by comparing how the rate
structures offered by various suppliers
impact your bottom line.

Allocate Energy Costs

Establish accountability and enable
incentives for energy conservation
by accurately allocating usage and
costs to each process or department.

Verify Bill
Confirm the accuracy of your energy

bill using the detailed data supplied
by PowerNet.

Track and Schedule Maintenance

Coordination problems can be iden-
tified by overlaying coordination
curves of active devices identifying
problems before an unnecessary out-
age occurs. Maintenance schedules
can be created on real-time mechani-
cal and electrical equipment usage
avoiding unnecessary preventive
maintenance. Equipment benefiting
from usage-based maintenance can
have maintenance alarms initiated
based on equipment lifetime dete-
riorators rather than simply time
schedules.

Problem Avoidance
and Troubleshooting

Operators receive alerts to potential
problems before they occur, such as
a breaker timing out to trip. Loads
can be shed or switched to alternate
sources to prevent critical upstream
breakers from unnecessarily tripping
on an overload condition.

Crucial electrical distribution informa-
tion is instantaneously available to
identify which breaker has tripped
along with the cause and magnitude
of the problem. Event sequence
information narrows the list of
possible causes to a trip. Immediate
identification of problems can
shorten downtime from hours to
minutes saving production losses.

Increased Productivity

Increased productivity by eliminating
the need for time consuming data
collection. Personnel are freed to
perform actual maintenance functions
that keep facilities operating.

Historical archive records and soft-
ware tools provide simple-to-use tools
for collecting energy data for internal
and tenant energy billing without
manual meter reading or monthly

bill calculating. Load profiles are
immediately available for analysis
when considering expansion. Spare
capacity on existing feeders can be
identified through historical load pro-
filing avoiding trips due to seasonal
peaks. Correct determination of trans-
former spare capacity can help avoid
unnecessary substation purchases.
Double-ended substations designed
for redundancy can have their ability
to carry loads through a single trans-
former's outage verified.

For more information visit: www.eaton.com
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Table 56-68. PowerNet Software
Description Style Catalog Price
Number Number Us.s
PowerNet Connectivity bundle includes support for n number of devices for DDE, OPC, Modbus
and connectivity to other PowerNet client applications. Includes additional ability to trend data to
MSDE/SQL Server database files.
n =5 Devices 66A2165G01 PNCONNECT5
n =10 Devices 66A2165G02 PNCONNECT10
n = 34 Devices 66A2165G03 PNCONNECT34
n = 100 Devices 66A2165G04 PNCONNECT100
n = 200 Devices 66A2165G05 PNCONNECT200
n = 1000 Devices 66A2165G06 PNCONNECT1000
PowerNet facility monitoring for Reliability and Uptime customer needs includes real-time monitor- | 66A2165G07 PNSTD ©®
ing
of all devices connected via PNCONNECT PowerNet software with Trending, control, and alarm noti-
fication, viewing, and acknowledging capabilities. When applied as stand-alone on remote comput-
ers,
DDE and OPC functionality is included.
PowerNet’s Power Quality bundle includes historical alarm viewing access with Waveform Display, |66A2165G08 PNPQ ®
Trip Curve Display, CBEMA/ITIC plotting, and High Speed Trending.
PowerNet's Energy management bundle includes the Energy Billing software application and the
Energy Trending software application.
n = 32 Energy Users 66A2165G09 PNBILL32
n =100 Energy Users 66A2165G10 PNBILL100
n =200 Energy Users 662165G11 PNBILL200
n = 1000 Energy Users 66A2165G12 PNBILL1000
@ Requires PNCONNECT software for communication to INCOM devices.
Table 56-69. PowerNet HMI Solutions
Description Catalog Price
Number Us.$
GraphWorX32™, TrendWorX32™, AlarmWorX32™, WebHMI, Modbus OPC, PNGENC
WebHMI for 5 Browsers (Requires PNGENC on same PC) PNGENWEB5
GENESIS32® — Unlimited I/O Point Count Browser System. Full GENESIS32 capabilities, but no local OPC data PNGENBROWSER
and no local DataWorX32. May be purchased only in combination with a GENESIS32 Run-time License.
GraphWorX32 supporting n point I/O
n=75 PNGWORX75
n =150 PNGWORX150
n =300 PNGWORX300
n =500 PNGWORX500
n = 1500 PNGWORX1500
n=ENT PNGWORXENT
TrendWorX supporting n point I/O
n=75 PNGWORX75
n =150 PNGWORX150
n =300 PNGWORX300
n =500 PNGWORX500
n = 1500 PNGWORX1500
n=ENT PNGWORXENT
AlarmWorX supporting n point I/O
n=75 PNGWORX75
n =150 PNGWORX150
n =300 PNGWORX300
n =500 PNGWORX500
n = 1500 PNGWORX1500
n=ENT PNGWORXENT
Development and Run Time for 60,000 Tags NPID60K
Development and Run Time for 60,000 Tags, with hardware key NPID60KD
Run Time for 60,000 Tags NPIR60K
View Only for 60,000 Tags, with hardware key NPIR60KD
View Only for 60,000 Tags NPIV60K
View Only for 60,000 Tags, with hardware key NPIV60KD
Development and Run Time for 500 Tags NPID500
Development and Run Time for 500 Tags, with hardware key NPID500D
Wonderware Graphics CD Only NP60CD
Discount Symbol...................... C10-S24
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Table 56-70. PowerNet Software Upgrades
Description Style Catalog Price
Number Number Us. s
PowerNet Connectivity bundle includes support for n number of devices for DDE, OPC, Modbus
and connectivity
n =1 (Upgrade to 10 Devices) 66A2165G13 PNCONUPG1
n =2 (Upgrade to 34 Devices) 66A2165G14 PNCONUPG2
n =3 (Upgrade to 100 Devices) 66A2165G15 PNCONUPG3
n =4 (Upgrade to 200 Devices) 66A2165G16 PNCONUPG4
n =5 (Upgrade to 1000 Devices) 66A2165G17 PNCONUPG5
PowerNet's Energy management bundle includes the Energy Billing software application and the
Energy Trending
n =1 (Upgrade to 100 Energy Users) 66A2165G18 PNBILLUPG1
n =2 (Upgrade to 200 Energy Users) 66A2165G19 PNBILLUPG2
n =3 (Upgrade to 1000 Energy Users) 66A2165G20 PNBILLUPG3
Table 56-71. PowerNet Software Updates to Latest Version
Description Style Catalog Price
Number Number UsS.$
Update PowerNet system to the latest version 66D2052G01 PNUPDATE
Update to latest version of ICONICS Genesis software including GraphWorX32, TrendWorX32, — PNGENCUP
AlarmWorX32, WebHMI, Modbus OPC,
Update to latest version of WebHMI for 5 Browsers (Requires PNGENC on same PC) — PNGENWEB5UP
Update to latest Development and Run Time 2107A07G25 NPID60KUP
Update to latest Run Time 2107A07G26 NPIR60KUP
Update to latest Development and Run Time, with Key 2107A07G75 NPID60KUPD
Update to latest Run Time, with Key 2107A07G76 NPIR60KUPD
PowerNet Upgrade from Series Il 20 (PNSTD and PNCONNECT34) — NP20UP
PowerNet Upgrade from Series 11l 200 (PNSTD and PNCONNECT200) — NP200UP
PowerNet Upgrade from Series 11l 20 (PNSTD and PNCONNECT1000) — NP1000UP
Series lll Waveform Update (PNPQ) — NPWAVEUP
Series lll Energy Billing 20 User Upgrade to PowerNet Bill (PNBILL3) — S3BILL202PN
Series lll Energy Billing 200 User Upgrade to PowerNet Bill (PNBILL) — S3BILL2002PN
Series lll Energy Billing 1000 User Upgrade to PowerNet Bill (PNBIL) —_ S3BILL10002PN
Discount Symbol ..................... C10-S24
For more information visit: www.eaton.com CA08102001E
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Ethernet/Modbus NetLink

Ethernet/Modbus NetLink

gy

Ethernet/NetLink

Product Description

Communications

m Ethernet-Based (TCP/IP via 10Base-T).

= INCOM.
= E-PONL

m Modbus RTU slave communications
through RS-232 port.

Physical Characteristics

m Suitable for panel mounting.
m Powered via 120/240 Vac.

= 10Base-T connection.

Dimensions

m Height: 7.8 inches (198 mm).
n Width: 4.5 inches (114 mm).
s Depth: 9.6 inches (244 mm).
m Weight: 6 Ibs. (2.7 kg.).

Application Description

Applications

m Bridge multiple Cutler-Hammer
Power Management Software
devices to an Ethernet network.

» Modbus RTU output for multiple
Eaton Power Management
Software devices.

= Historical data logging.

m Event storage.

Metered/Monitored Parameters

Provides remote access over Ethernet
or Modbus to the protective and
monitoring parameters of any sup-
ported communicating Eaton meter,
protective relay, breaker or motor
starter.

Features, Benefits
and Functions

General Description

The NetLink translates INCOM Frequency
Shift Key (FSK) to standard Ethernet
TCP/IP messages or Modbus RTU or
to both.

Ethernet NetLink

The Ethernet NetLink allows connec-
tion of 200 meters and protective
relays to an Ethernet Network.
Configuration can be done remotely
and is stored in non-volatile RAM. The
NetLink can be applied on dedicated or
shared facility Ethernet Networks.

The Ethernet NetLink is a server for
device information to Eaton Power
Management Software clients on local
or enterprise networks.

The Ethernet NetLink enables the
following functionality:

m Connection of up to 200 Eaton
meters and protective relays to an
Ethernet Network.

= Localized data collection at the sub-
station or equipment building level.

= Data logger capabilities to store
event and trend information from
attached Eaton devices.

m Flexible system placement on
dedicated or shared facility
Ethernet Networks.

= A 10Base-T port for communications
at 10 Mbps on any Ethernet network
supporting TCP/IP packets.

» Remote configuration that is kept
safe in non-volatile memory.

= Available for purchase with either
one or two INCOM ports.

The Ethernet NetLink comes with

a 10Base-T communications of 10
Mega-baud on any network supporting
TCP/IP packets. The NetLink is typically
located at the substation or equipment
building level. It serves as a distributed
data logger for attached devices.

Modbus NetLink

The Modbus NetLink (NetLink M)
converts data from as many as 200
meters and protective relays into
Modbus RTU registers. Configuration
can be done remotely and is stored in
non-volatile RAM. The Modbus NetLink
uses a register mapping technique to
map up to 10,000 read registers for
real-time data and read/write registers
for control commands for 200 devices.

The Modbus NetLink is a server for
Eaton device information to Modbus
master equipment via Modbus RTU
registers over an RS-232 communica-
tion medium.

The Modbus NetLink enables the
following functionality:

m Connection of up to 200 Eaton meters
and protective relays into Modbus
RTU registers.

m A register mapping technique to
map up to 10,000 read registers for
real-time data and read/write regis-
ters for control commands.

= A 10Base-T port for direct configura-
tion that is stored in non-volatile
memory.

= Available for purchase with either
one or two INCOM ports.

Dual Ethernet/Modbus NetLink

The Dual Ethernet/Modbus NetLink
combines the functionality of the
Ethernet and Modbus NetLinks into
one package.

This enables remote monitoring of all
connected equipment via the Power
Management Software suite, as well
as local communications to a Modbus
master sharing the available informa-
tion for two completely separate and
independent functions.

CA08102001E
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Mounting Information

The most common location for the
NetLink is in a wall-mounted enclosure
near a patch panel, a network hub, or
a wall-mounted network port. Modbus
NetLinks should be mounted in close
proximity to the Modbus Master. The
distance between the Modbus Master
and the RS-232 output should not
exceed 50 feet (15 m) without the use
of external line drivers between serial
ports. The NetLink may be equipped
with up to two INCOM device network
ports. There will be an additional RJ11
jack and terminal for each INCOM
device network. Each additional port
will increase network performance in
a linear fashion. A 2-port NetLink will
deliver the same amount of data from
a fixed number of devices in half the
time of a 1-port NetLink. NetLinks

will communicate with 200 devices
regardless of the number of ports.

Catalog Information

Table 56-72. Building the NetLink Catalog
Numbering System
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Figure 56-138. Ethernet NetLink and Mounting — Dimensions in Inches (mm)

NL__
1]

Output

E = Ethernet
Output

M= Modbus
Output

D = Dual Com-
munications
Ethernet and
Modbus
($1000 Adder)

Port Type

T=10Base-T
Ethernet
Port/AUI
(standard)

Number of Ports

1=1INCOM Port
Communica-
tions Network
(standard)

2 =2 INCOM Ports

Modbus Port

Serial —————

| UOIBIIUNWWOY

—CE ()

RJ11

I

> &

RJ11

RJ454

Ethernet

120/240 Vac
Duplex
Receptacle

Wall Mounted
Ethernet Port

INCOM
Device Network

Figure 56-139. Ethernet NetLink Wiring Instructions
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MINTII — Master Interface Network Translator

MINTII RS-232 Converter

Applications

Converts a network of Power
Management Software devices to
ASCII RS-232 format for access
through a serial port of a personal
computer, laptop, or Programmable
Logic Controller.

Master

Inco -
M Netwo i ]ranslator Il

e, I :
| sy
Q¢ 2
o
A e i —
T—— o
== St M iy

= Patony RSy
—. bny

Displayed Parameters — baes [

— []
= Eaton’s MINTII provides access -
to all parameters monitored over
the Power Management Software
network.
m Supports INCOM networks up to
8,500 feet (2,590 m) in distance
and device counts up to 1,000.

A

MINTII RS-232 Converter

Master INCOM Network Translator II

The Master INCOM Network Translator II
(MINTII) converts the twisted shielded
pair network of INCOM devices to an
RS-232 signal. This signal can be
accessed by PLCs, computer serial
ports, building management system
serial interface cards. The MINTII is

also often applied as an interface to
standard line drivers and converters
to allow communication through
dedicated telephone lines, dial-up
modemes, fiber-optic line drivers, radio
frequency or wireless modems.

Physical Characteristics
MINTII

= Suitable for panel mounting or
desktop use.

m 120 Vac power cord included

for plug-in to standard duplex
receptacle.
m Height: 2.25 inches (57.2 mm).
= Width: 11.5 inches (292.1 mm). ///// opin
m Depth: 4.25 inches (108.0 mm). PC Comport
MINTII Technical Data -
Temperature PC % MINTII ««T
= 0°C to 60°C. S ‘ ‘ ———] Twisted Pair
Humidity (SSEssEs8s8ssesee )
= 0% to 95%. \
9-Pin Female to
Power 25-Pin Male
= 120 V. Straight-Through
RS-232 Cable
Speed

= 1200, 2400 and 9600 baud (INCOM),
19.2K baud (RS-232).

Figure 56-140. MINTII Connection Diagram for Use with a PC

Communications
= INCOM, RS-232.

Catalog Information
Table 56-73. MINTII RS-232 Converter

Description Catalog

Number
Master INCOM MINTII
Network Translator II

CA08102001E For more information visit: www.eaton.com
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EMINT

)

Application Description

There are many possible applications
for the EMINT. Some of these
applications include the following:

m Metering Cabinet or Switchgear
Installation: The EMINT can be easily
mounted in the metering cabinet of a
switchgear lineup or mounted in a
substation near electrical distribution
gear. Many EMINTSs can be utilized
in a system to fully take advantage
of the customer’s existing Ethernet
backbone, thus reducing overall
wiring costs to the customer.

= Communications or Local Installation:
The EMINT can be mounted in a
communications cabinet or simply
placed or mounted at or near the
energy management computer.

CAUTION: The performance of your
communication network over an existing
Ethernet Local Area Network is affected by
the available band width of this LAN. Good
networking practices can positively affect the

performance of your communication network.

10.66
(19.1)" (270.8)

Figure 56-141. EMINT

Product Description

Eaton’s Ethernet MINT (Ethernet
Master INCOM Network Translator)
enables Ethernet TCP/IP communica-
tions for hundreds of Eaton devices.
This allows industrial customers to
utilize energy monitoring, power
quality analysis and other information
over an existing Ethernet infrastruc-
ture. Ethernet is high speed and very
simple to use, which has resulted in its
widespread use. The EMINT product
allows users to take advantage of their
investment in Ethernet and use this
as the backbone or their Power
Monitoring system.

Up to 200 INCOM compatible devices
are supported by each EMINT, allowing
wire distances of up to 10,000 feet
(3,048 m) from the EMINT device. The
Installation must comply with INCOM
wiring specification base rules docu-
ment, TD 17513. The Ethernet MINT will
offer one INCOM communication port,
as well as one 10Base-T Ethernet Port.

Figure 56-142. Mounting Details

Features, Functions
and Benefits

m INCOM Communications over
standard high speed Ethernet
TCP/IP networks.

m Fully TCP/IP compliant.

m One Standard 10Base-T Ethernet
port (RJ-45).

= One INCOM port to communicate
with all INCOM compatible devices.

s The EMINT is powered from either
ac or dc supply:

0 100 - 240 Vac
0 110 - 250 Vdc
» Small footprint, easy mounting.

m Easy-to-use RS-232 configuration port.

= Transmit and receive LEDs for
instantaneous network feedback.

s Passthrough device only with no
local data storage.

= DIN rail mountable.

Standards, Specifications
and Certifications

System Ratings

Power Connector Ratings

The input connectors rating is 250 Vac
at 10 A.

Table 56-74. ac/dc Power Supply

ANSI C37.8
Operating Range

Nominal

100 to 125 Vdc
100 to 125 Vac

220 to 250 Vdc
220 to 240 Vac

85 to 138 Vdc
85 to 132 Vac

187 to 275 Vdc
187 to 264 Vac

Table 56-75. Environmental Rating

| Parameter | Value

-20°C to 60°C
-20°C to 70°C
10,000 ft. (3048 m)

5 to 90% Maximum

Noncondensing
Indoor Use Only
Category 1
Pollution Degree 2

Communication Rate 10 Mbps
Equipment Class 1

Operating Temperature
Storage Temperature
Altitude

Operating Humidity

Environment
Transient Overvoltage

Safety Standards

= UL 1950.

m CSA® C22.2.950.
= EN 60950.

Note: The ac version of this product is
UL and CSA and not the dc version of
this product.

EMC Susceptibility Standards:
= |[EC 1000-4-2; 1995
Electrostatic Discharge.

= |[EC 1000-4-3; 1995
Radiated RF Immunity.
= |EC 1000-4-4; 1995 EFT and Burst.
= |EC 1000-4-5; 1995 Surge Withstand.
= |[EC 1000-4-6; 1996
Conducted RF Immunity.
= |[EC 1000-4-11; 1994
Voltage Dip and Interruption.
= ANSI/IEEE C37.90.0; 1989 Hi Pot.

= ANSI/IEEE C37.90.1/D6; 2000
Surge Withstand Capability.

EMC Emissions Standards:

m FCC Part 15 Class A (10 meters)
Radiated Emissions.

m CISPR 22, Class A (30 meters)
1991 Radiated Emissions.

m CISPR 22, Class A; 1991 Conducted
Emissions (Power Port).

Catalog Ordering Information
= Catalog Number: EMINT.
= Style Number: 66D2051G01.

For more information visit: www.eaton.com
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mMINT Module

mMINT

g | ot

*

P

A pBus TRANSLITOR

mMINT Module

Product Description

The mMINT (Modbus Master INCOM
Network Translator) Module is an
Eaton accessory product that will
provide communication between a
Modbus RTU network and an INCOM
(INdustrial COMmunications) network
(see Figure 56-143). This module is
transparent to the Modbus network.

It communicates to a master on the
Modbus network using the Modbus
RTU (Remote Terminal Unit) protocol.
It communicates to slave devices on
the INCOM network using the IMPACC
(Integrated Monitoring, Protection,
And Control Communication) protocol.
The catalog number of this product

is mMINT.

Features

The mMINT module is a slave
device on the Modbus network and
as such requires a master that will
exchange register objects with the
mMINT module.

m Handles generic pass-through com-
mands (Modbus/INCOM/Modbus).

m Capable of passing Modbus
register objects from Eaton’s
existing products and newer PnP
(Plug-‘n-Play) products to a
Modbus RTU master.

m Data in IEEE Floating Point format
and fixed point.

» Modbus RTU communications
data transfer rates of 1200, 9600,
or 19200 baud with 1 start bit, 8 data
bits, no parity and either one or
two stop bits.

m Up to 32 products connected to
INCOM network port (246 unique
addresses maximum).

m Flashing Status LED to indicate an
active module.

m LED indicators for INCOM transmit
and receive communications
exchanges.

m LED indicators for Modbus RS-485
transmit and receive communica-
tions exchanges.

= Input power for the module from
either 120 Vac or 24 to 125 Vdc.

= DIN-rail mount package.
= 0°C to 60°C ambient operation.

Module Mounting

When mounting the mMINT verify that
an 11 mm H x 28 mm W DIN rail is used
and that it is within an enclosed space.

Simplified Wiring Rules

INCOM Network

The following simplified rules apply
to a given system consisting of a
single daisy chained main cable link
between master and slave devices
(see Figure 56-143). For more complex
considerations including star configu-
rations, please refer to the IMPACC
wiring specification T.D. 17513.

Modbus RTU Serial Network

— T

(Slave) Modbus
Master

Modbus

mMINT

(Master)

INCOM Network

INCOM
Slaves

Figure 56-143. mMINT in a Communications
Network

» Recommended INCOM cable styles
are Belden 9463 or C-H style
2A957805G01.

m The maximum system capacity is
10,000 feet of communications cable
and 32 slave devices on the INCOM
network under the mMINT.

= Non-terminated taps, up to 200 feet in
length, off the main link are permitted,
but add to the total cable length.

m Make sure that there is twisted-pair
wire that is recommended for
IMPACC network use. Use shielded
twisted-pair wire to connect each
slave to the INCOM network,
daisy-chain style. The polarity of
the twisted pair is not important.

Modbus RS-485 Network

The following simplified rules apply to
a given system consisting of a cable
link between master and slave devices
(see Figure 56-144). For more complex
configurations, please refer to stan-
dard Modbus RTU wiring specification
rules for the RS-485 network.

m The recommended Modbus cable
has twisted-pair wires (24 AWG
stranded 7x32 conductors with PVC
insulation) having an aluminum/
mylar foil shield with drain wire.

m The maximum system capacity
is 4,000 feet of communications
cable and 247 devices on the
Modbus RTU network.

m Make sure that there is twisted-
pair wire that is recommended
for Modbus RTU network use.
Use shielded twisted-pair wire to
connect each slave to the Modbus
RTU network, daisy-chain style.
The polarity of the twisted pair is
critically important.

RS-485
Modbus
A B COM SHD

L1l

J3

(108.0)

YA R

24 -125Vdc Shield INCOM
120 Vac 3.54

(89.9)

B —

Figure 56-144. mMMINT Module Dimensions

Burden
m 24 Vac/dc 3 VA

Safety Standards
s UL

s CSA

m CE mark

Communications Speed
= INCOM: 1200, 9600 Baud
= N2 Bus: 9600 Baud

Note: Contact Eaton for availability and
support for the N2 Gateway.

CA08102001E
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PONI Communication
Modules

Applications

The Product Operated Network
Interface (PONI) cards attach to Eaton
devices to enable communications.
These cards serve various functions
from Ethernet type applications to
non-Ethernet type applications
ultimately playing a key role in facili-
tating the access to information that
each of the Eaton devices offer.

Metered Parameters/Communications

A PONI enables communication of
the metered parameters and set points
consistent with those of the device to
which it is attached.

Physical Characteristics

Each PONI attaches to its associated
product. No other mounting or enclo-
sure is required. When mounted to the
back of the meter or relay or other
communicating device, the PONI gets
its power from the device to which it is
attached. The connection to the device
is via a 9-Pin connector.

Certifications/Listings

= IPONI: UL/cUL.

= EPONI: UL/cUL (EN61010-1).

= WEBPONI: UL/cUL (EN61010-1).
= RS485PONI: UL/cUL (EN61010-1).

Communications

Product Description

Eaton’s electrical business offers a
selection of (PONI) modules that can
be used as solutions for various appli-
cations. There are two basic groups
that include the Ethernet-enabled
products and the non-Ethernet
enabled products.

The non-Ethernet product offerings
include the IPONI and the BPONI.
These devices are typically applied
where there are more than one device
connected in a network of devices by
a dedicated twisted shielded pair of
conductors (Ref. IMPCABLE). The com-
munications medium is a format that
enables clean noise-immune commu-
nications even when routed around
those areas of high noise and typical
electrical communication disrupting
equipment. The IPONI and BPONI
daisy chain is of the exact same format
used in those devices that have built-in
communications such as the Digitrip
trip units and can be used in series with
these communication network wiring.

The Ethernet product offerings enable
a facility to leverage and strategically
utilize the ever growing presence of
Ethernet Local Area Networks, and
include the EPONI, EPONIF and the
WEBPONI. The EPONI and the EPONIF
differ only by the wiring method used

Table 56-76. PONI Selection Chart

to connect to an existing Ethernet LAN.
The EPONI connects to an existing
Ethernet LAN via 10Base-T and the
EPONIF connects via fiber. These PONIs
are used in those applications where
an existing Ethernet Infrastructure can
be utilized to access a small number of
devices in remote locations where a
common Ethernet LAN is accessible.

The WEBPONI Ethernet product offer-
ing puts an Eaton metering product on
the Web. No other software is required
when specifying the WEBPONI. All
software needed to enable any Inter-
net browser program such as Internet
Explorer® or Netscape Navigator® is
packed into the WEBPONI. The data
can be viewed directly from any Inter-
net browser program such as
Microsoft Internet Explorer and/or
Netscape Navigator. The WEBPONI
provides live updating data for the
meter being monitored as well as
waveform display capabilities and e-
mail direct from the device to defined
key e-mail addresses that need to know
when an event occurs.

The RS-485 PONI product enables
Modbus RTU communications via the
RS-485 medium to any Modbus RTU
master device.

The IPONI and the BPONI enable Description IPONI | BPONI | EPONI ::\rlﬁg(“,,:juct EPONIF | WEBPONI :{gT“SIS
communications over a twisted
shielded pair INCOM device network. IQ Analyzer >1.06| <1.05 | e — . o °
Wiring communications to these 1Q DP-4000 e e o — o e o
devices adhere to the Wiring Guide- 1Q 200 — — — . — — —
lines (see Consulting Application IQ Multipoint Energy Submeter Il | — — — . — — —
Guide Pages 2.2-1 and 2.2-2). Energy Sentinel — — — . — — —
The Ethernet PONI (EPONI) enables Power Sentinel — — — ° — — —
device communications over a IQ Generator . . — — — — —
10 Mbps Ethernet network. IQ Data o o — - — — —
1Q Data Plus I — ° — — ° _ _
1Q 500 — ° — — — — —
1Q Transfer ° ° — — — _ _
AEMII ° ° — — — _ _
BIM II ° . — — — _ —
cMuU ° ° — — — _ _
CED ° . — — — _ —
MP-3000 o — o — s .
| ncom ey Digitrip 3000 — | = — . — — —
T o N I N =
N ETWORK i
| NTERFACE ‘
IPONI Communication Module
For more information visit: www.eaton.com CA08102001E
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EPONI

The Ethernet PONI is ideal for those
remote locations that have a few
devices where there exists Ethernet
existing infrastructure. You don’t have
to pull all new wire out to that remote
location, use the existing Ethernet
infrastructure to perform this task and
leverage your investment for maximum
payback. The EPONI attaches directly
to the back of the following devices:

= 1Q Analyzer.
= |Q DP-4000.
= MP-3000.

= |Q Transfer (Communication
Versions 2 to 9 or 11 to 15).

A fiber version of this product does
exist for maximum immunity in noisy
industrial environments.

CAUTION: The performance of your communi-
cation network over an existing Ethernet Local
Area Network is affected by the available band
width of this LAN. Good networking practices
can positively affect the performance of your
communication network. The EPONI is also a
pass-through device and does no data logging.

Technical Data

Temperature
= -20°C to 70°C.

Humidity
m 5% - 90% non-condensing.

Power

= 20 -30 Vdc maximum,
150 mA maximum.

Speed
= 10M baud.

Communications
= 10Base-T (RJ45) AUI port.

EPONIF

The EPONIF attaches directly to
the back of the following devices:

= |1Q Analyzer.
= |Q DP-4000.
= MP-3000.

= |Q Transfer (Communication
Versions 2 to 9 or 11 to 15).

It supports TCP/IP communications

at 10 Mbps. It has a 10Base-T and a
10Base-Fl port enabling Ethernet com-
munications of standard CAT5 or multi-
mode fiber cable. The EPONIF is ideally
suited for industrial environments due
to its complete immunity from noise
generated in and around electrical dis-
tribution equipment.

Technical Data

Temperature
= -20°C to 70°C.

Humidity
= 5% - 90% non-condensing.

Power

= 20 - 30 Vdc maximum,
150 mA maximum.

Speed
= 10M baud.

Communications
= 10Base-T (RJ45) AUI port.

IPONI

The INCOM Product Operated Network
Interface card, or IPONI card, adds
communication capability to various
Eaton products. Each IPONI has three
16-digit address switches to uniquely
identify each device on the network.
IPONIs are designed to be daisy-
chained throughout a unit substation
or equipment room to a master device
such as a NetLink, MINTII or Power
Xpert Gateway. From the NetLink or a
master computer, information is dis-
tributed through the facility’s TCP/IP
Ethernet network. A twisted shielded
pair network connecting IPONIs may
extend up to 10,000 feet (3,048 m)
before terminating in a NetLink,
computer, or another master device.
The IPONI comes with mounting
hardware and attaches to the back

of its associated device.

Technical Data

Temperature
= -20°C to 70°C.

Humidity
m 5% - 95% non-condensing.

Power

m 20 - 30 Vdc maximum, 50 mA
nominal, 100 mA maximum.

Speed
= 1200 and 9600 baud.

Communications

m 3-position removable terminal block
for twisted shielded pair INCOM.

Catalog Information
Table 56-77. PONI Communication Modules

Description Catalog

Number
INCOM PONI IPONI
Buffered PONI BPONI
Ethernet PONI EPONI
WEBPONI WEBPONI
BPONI

The Buffered Operated Network
Interface card, or BPONI card, adds
communication capability to various
Eaton products. It provides the same
functionality as the IPONI but is rec-
ommended for different devices. Each
BPONI has three 16-digit address
switches to uniquely identify each
device on the network. BPONIs are
designed to be daisy-chained through-
out a unit substation or equipment
room to a master device such as a
NetLink, MINTII, EMINT or a CONl in a
master computer. From the NetLink or
a master computer, information is dis-
tributed through the facility’s TCP/IP
Ethernet network. A twisted shielded
pair network connecting BPONIs may
extend up to 8,500 feet (2,590 m)
before terminating in a NetLink, com-
puter, or another master device. The
BPONI comes with mounting hard-
ware and attaches to the back of its
associated device.

Note: The BPONI must be mounted on the
load end of the 1Q 500.

BPONIs and IPONIs may be daisy-
chained together with other IIPACC
or Power Management Software
communicating devices on a common
twisted shielded pair network.

Technical Data

Temperature
= -20°C to 70°C.

Humidity
» 5% - 95% non-condensing.

Power

m 20 - 30 Vdc minimum,
150 maximum.

Speed
= 1200 and 9600 baud.

Communications

m 2-position removable terminal
block, twisted shielded pair INCOM.

CA08102001E
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DPONI

The DeviceNet Product Operated
Network Interface (DPONI) enables
communication between a DeviceNet
network master station and a host
device in a Master/Slave format over
a DeviceNet network. The DPONI is
compatible with the MP-3000 and

the MP-4000. The DPONI is powered
both by the host product to which it is
attached and by the DeviceNet network.
The DPONI uses opto-couplers to
isolate the two power systems.

The DPONI communicates at 125,
250 or 500 Kbps selected via a front
panel DIP switch. All products on the
DeviceNet network must be set at the
same communication rate.

The DPONI has a bi-color network/
module status LED which functions in
accordance with the DeviceNet specifi-
cation. An additional monocolor LED
flashes while the DPONI is receiving

a message from the host device.

Technical Data

Temperature

= -20°C to 70°C.

Humidity

m 5% —90% non-condensing.

Power
m 11-27 Vdc, 40 mA maximum.

Speed
m 125, 250 or 500 Kbps.

Communications
= Standard 5-wire CAN connection.

DeviceNet
Status
DeviceNet
Network e B —
Connection @ - 50, (50, 1] 00-125%
H 01-250K
(5 point plug) ,—J QL@ HA o| 10500
S S 11-AUTO
® I V- Al A0 [BAUD
CANL ADDRESS SWITCHES| RATE
SHD ! CATALOG gaga
MODULE & ‘Mo DPONI ode
woucs BTN
STATUS
Ve Cutler-Hammer STYLE NO.
GND 6602132601 )
Earth GND 5WIRE MFG. CODE |
DpPoONI rx .
W000000 0?2
POWER oo
M A 24VDC;50MA=== °
DewiceNet. . @ @
MOUNTING J
1Q Host
INCOM Device
Status Connection

Figure 56-145. Eaton’s DPONI

WEBPONI

The WEBPONI attaches directly to the
back of an 1Q Analyzer, IQ DP-4000 or
MP-3000. Based on the EPONI hard-
ware platform, this device responds to
the standard Internet browser such as
Microsoft Internet Explorer and/or
Netscape Navigator programs with
HTML pages. Data is updated automat-
ically and such information as wave-
forms and event information is readily
available. The WEBPONI supports
access to electrical parameter data
through XML and provides the ability
to configure automated e-mails at the
time of events on the device.

Via a simple switch, the user can utilize
existing hardware and the WEBPONI
can be told to operate as a standard
EPONI, thus enabling quick functional-
ity expansion with the installation

of a Power Xpert Software system.

Technical Data

Temperature
= -20°C to 70°C.

Humidity
= 5% —90% non-condensing.

Power

m 20 - 30 Vdc maximum,
150 mA maximum.

Speed
= 10M baud.

Communications
m 10Base-T (RJ45) AUI port.

For more information visit: www.eaton.com
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RS-485 PONI

The RS-485 Product Operated Network
Interface card, or MPONI card, enables

dedicated shielded twisted pair
conductor. Modbus RS-485 allows a
single device or multiple units in a

Product Selection
Table 56-78. PONI Communication Modules

L T daisy-chain configuration to communi- — -
Modbus communication capability to t Y ith th gl | t Description Catalog | Price
i Eaton products. Each MPONI cate with another Joca’ or remote Number |US.$
Var'tOl.JS t t dd itch device and may extend up to
;:on ains IW(_)dro f_ry a r:edss switc ‘ii 4,000 feet (1,219 m) without a repeater. INCOM PONI IPONI
o uniquely identify eac evice on the The MPONI comes with mounting Buffered PONI BPONI
network and a baud rate DIP switch. A DPONI DPONI
. : . . hardware and attaches to the back of Ethernet PONI EPONI
5-pin connector is provided for wiring its associated device E heme PONI Fib EPONIF
to the RS-485 network. Various baud : V\t/EeBrgg}\“ foer WEBPONI
rates are available for networking flexi- Note: Please see IL for detailed register RS-485 MPONI
bility, and onboard LEDs indicate oper- support information for each supported
ation, error and communication status. product. Not all device functionality is
The MPONI is applied where a device supported with the RS-485 PONI over
network exists connected by a the Modbus Protocol.
Network Connection Address Function
(Green Phoenix Selector Selector
Connection) LED  Switches Switch
@J‘“ b VWW -
AN OE ]
NEWORR L@ L[]
EXN —
STATUS
3= COMMON Cutler-Hammer
5-CHASSIS RS-485 1Q Host
P roduct Device
O perated Connection
N etwork
‘ | nterface \ @
N\
LED
Recommended
18 gauge twisted pair IMPCABLE or
20 gauge Belden 9463 class
Figure 56-146. RS-485 PONI
Discount Symbol...................... C10-S24
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1/0 Devices Digital Input
Module (DIM)
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Digital Input Module (DIM)

Product Description

Eaton’s Digital Input Module is a
device that interfaces with up to four
standard utility (electric, gas, water)
meters or monitors eight digital
inputs. It translates KYZ pulses from
meters into a register count that is
maintained and compiled within the
DIM module in non-volatile memory.
The pulse count can be accessed from
the DIM module remotely using Eaton
Power Management Software including
the Energy Billing application.

The DIM can also be used to
monitor eight digital inputs from
switch closures.

Application Description

= Reads four separate KYZ equipped
utility meters.

m Pulse counts stored in non-volatile
memory.

m Each channel independently
monitors KYZ counts, pulse counts,
or digital indications.

m Monitors a maximum of eight
individual digital inputs.

= Input channels are isolated.

m |solated 24 Vdc power is provided
on the I/0O connector.

m LED indicators on the input channels
indicate when the unit is counting.

Physical Characteristics

m Height: 4.25 inches (107.9 mm).
= Width: 3.54 inches (89.9 mm).

m Depth: 3.50 inches (88.9)
(does include DIN rail).

m 10 LED status indicators, 100 ohm
termination DIP switch, address
selector switches.

= DIN rail mounting.

Listings/Certification

UL 873.

CE mark (48 Vdc operation).

FCC Part 15, Class A.

IEC 1000-4-x.

CISPR 22, Class A.

IEC 1000-4-2; 1995, Electro Static

Discharge.

= |EC 1000-4-3; 1995, Radiated RF
Immunity.

= |EC 1000-4-6; 1996, Conducted RF
Immunity.

m FCC Part 15 Class A (10 meters)
Radiated Emissions.

m CISPR 22, Class A (30 meters);
1991, Radiated Emissions.

m CISPR 22, Class A; 1991, Conducted
Emissions (PowerPort).

KYZ Input Module

— (2] ™ =
R
e X ¥ ¥
1 [t R e e e ek |
Frrrrrrrrrnl
O=>00>00=T00=T
939239932282
+ +
4.25
(107.9)
y e
T’ "|",—)—, L
120 Vac INCOM
el ) -—
(89.9)

Frequency Range
= 50/60 Hz.

Power

m 85 to 138 Vac (120 Vac nominal)
50/60 Hz; 100 mA.

m 48 - 128 Vdc (48 Vdc nominal);
100 mA.

= Brownout operation at 50% and 80%
of nominal ac and dc ratings.

m Power input is provided from a
limited source, isolated from the
mains by double isolation.

m Power for all inputs is supplied
from an internal, isolated 24 Vdc
power source.

Table 56-79. Specifications
| Rating |

| Description

-20°C to 60°C
-20°C to 70°C

5 to 90% Maximum
Noncondensing

Operating Temperature

Storage Temperature

Operating Humidity

Altitude 10,000 ft. (3,048 m)
Environment Indoor Use Only
Transient Overvoltage | Category 2
Pollution 1°

Equipment Class 1

Mounting Information

The DIM module is designed to be DIN
rail mountable. DIN rail must be 1/3
inches H X 1-3/8 inches W (8.5 mm H x
34.9 mm W).

Communications

The DIM is a fully compatible Power
Management Software communicating
device with built-in INCOM™ commu-
nications. The DIM comes complete
with a 3-pin connector to receive the
shielded twisted pair conductor.

All wiring must be complete as per
Instruction Leaflet TD17513, Wiring
Specification Base Rules.

Table 56-80. Ordering Information

Figure 56-147. KYZ Input Module

| Catalog Number | Description |

[ DIV | Digital Input Module |

For more information visit: www.eaton.com
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Analog Input Module (AIM)

Applications

m Real-time usage measurement and
verification by utility.

m Energy conversion.

m Cost allocation to individual
departments.

m Establish baseline load profiles
for verification of actual results.

Monitors Real-Time Usage through
Pulse Inputs of:

m Gas

Steam

Temperature

Pressure

Water

Compressed air

BTUs

Run-time

Instantaneous and demand values
for any other 0 - 20 or 4 - 20 mA
transducer or digital signal.

Communications

Communicates as a single device in a
Power Management Software system
network via an IPONI communications
card, included as standard.

Certifications
s UL

Physical Characteristics

Suitable for panel mounting, for use
with external terminal blocks and
power supply.

Product Description

The Analog Input Module (AIM) is a
microprocessor-based analog input
data acquisition device designed for
use with Power Management Software
networks. It is intended to record cus-
tomer utility information by monitoring
signals from primary measurement
devices such as gas and water flow
transducers, pulse output contacts, BTU
and steam flow meters, temperature
and pressure sensors, equipment run-
time and other devices.

The Analog Input Module monitors
0-20 mA or 4 - 20 mA conventional
transducer signals, counts pulses

and tracks run-time hours. The device
scales, identifies units, performs BTU
calculations and tracks run-time hours
within the unit.

Analog Input Module (AIM)

In addition to its 32 input channels, the
Analog Input Module has two output
relays that can be controlled through
the Power Management Software.

The Analog Input Module bridges
information from devices without
inherent communications capability
into the facility-wide Power Manage-
ment Software network. Analog Input
Modules can be daisy-chained together
on a twisted shielded pair network with
other Power Management Software
devices to a NetLink, Ethernet Gateway,
or central monitoring computer run-
ning Power Management Software. An
IPONI communications card is included
as standard and allows AIM to com-
municate as a single device on a Power
Management Software network.

Users can configure alarms on the first
24 sensors’ present value and first

X minute average value with Series III
or an unlimited number using Net
InTouch and Power Management Soft-
ware and trend the data for historical
analysis. Two contact outputs can be
configured to close contact on an alarm
condition for use as a load alarm.

(Contact Eaton for availability of Power
Management Software support for the
Analog Input Module.)

General Purpose — Configurable to

0 -20 mA or 4 - 20 mA signals scaled
in non-volatile RAM to engineering
units. Instantaneous value is displayed
along with average value over two
user-definable time periods.

Pulse Input — The AIM counts form
"A” pulses. The count is then multi-
plied by a scaling factor associated
with the measured input. For example,
one pulse may indicate 400 ft3. The
demand windows would then indicate
the ft3/min. The running total is stored
in non-volatile RAM in engineering
units. Two demand windows of user-
configurable duration store the total
pulses recorded in the last x minutes.
The running total may be reset
through software with password
authorization. The time of reset of the
running total and the time of a meter
rollover are recorded in the Analog
Input Module in non-volatile RAM.

Run-Time — Run-time inputs report
current on/off status of the monitored
point, the total on-time, total off-to-on
transitions, run-time in the last x min-
utes, and off-to-on transitions in the
last x minutes. The running total may be
reset through software with the correct
password authorization. The time of
reset of the running total, time of total
run-time rollover, time of last off-to-on
transition and time of last on-to-off
transition are all recorded.

CA08102001E
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BTU Sensor — A BTU sensor requires Table 56-81. AIM Custom Components
three inputs from the Analog Input Manufacturer | Description Catalog
Module. One input monitors flow from Number
an incompressible fluid, another from — —ood P — EBODICWH
the high temperature side of the cycle, oenix Contact | Insulated Power Rai 80-
and thge third ?rom the low tem era}(lure Phoenix Contact | DIN-Rail Mountable Terminal Block, 300 Vac, 15A DOK 1,5-TG

ide of th le. R ing tot F} Phoenix Contact | Resistor Adapter. Plugs into DOK 1,5-TG Terminal Block | ST-BE
side of the cycle. Running totals are . - - :
reported for forward BTUs, reverse :?1990. C ;K’ 1W85A) “l/lezaoloFH?mR?/SIStZ; 63 Hzl (0.7-1.2A) ESMFB; :";vuo 230 ac/
BT nd net BTUs. X min ver oenix Contact | Power Supply - ac, 47 - z Input (0.7 - 1. , -PS- - ac,

Us and net BTUs ute averages 24 Vdc Output at 2.5A 24 Vdc/2.5A

are provided for forward, reverse and net

BTUs. Present flow, high temperature
and low temperature are provided, as
well as two user-definable averages.

Applications

= Monitor analog or digital signals as
a drop on the Power Management
Software network, including real-time
usage of gas, steam, temperature,
pressure, water, sewer, compressed
air, BTUs and run-time.

= Monitor building pressures, temper-
ature and humidity in real-time.

m Record utility costs such as water
and gas for allocating usage costs
to individual departments.

= Create current usage load profiles
to verify cost reductions on energy-
saving projects such as lighting,
chiller and boiler retrofits; and
steam and compressed air-line
upgrades.

m Establish baseline load profiles before
enacting energy-saving retrofit
projects, then verify actual savings
by tracing new load profiles.

External Termination Box

Eaton recommends using the AIM with
a separate termination box. The termi-
nation box allows for the mounting

of required resistors when used as

a digital input module and serves to
house terminal blocks and a suggested
120/240 ac/dc to 24 Vdc power supply
for powering both digital inputs and 4
—20 or 0 - 20 mA transducers.

A list of components suggested for
mounting in a custom termination
box, is given in Table 56-81 Actual
quantities of individual components
will vary by application.

Technical Data

= 32 input channels, non-isolated,
+10 volts maximum
499 ohm input impedance
capacitor backed-up RAM.

Current Input

m 0-20 mA dc accuracy +0.02 mA
from 0.2 - 20 mA (excludes sensor
error) resolution 0.01 mA.

Pulse Input

m Form “A” contact closure
10 Hz maximum, 50% duty cycle
10 mS de-bounce.

Run-Time Input
= Form “A” contact closure.

Power Supply

m 120 Vac/24 Vac UL listed
transformer 24 VA.

Power Consumption
= 8 VA including IPONI.

Auxiliary Power

m 8 Vdc and 24 Vdc
16 VA total, maximum.

Operating Environment
= 32°F - 125°F (0°C - 50°C)
20% - 80% RH noncondensing.

Enclosure

» NEMA® 1
12-inch H x 10-inch W x 6-inch D
(304.8 mm H x 254.0 mm W x
152.4 mm D).

Analog/Digital Input Module Workbox

Input 1
Digital - Input 2
Input 24

24 Vdc

Analog-[

—>
120 Vac

7 - T

25A

External Power Supply

Analog
Input

Module 4
(AIM)

Network

Twisted Pair
Network In

Belden
#9463

Twisted Pair
Network Out

Figure 56-148. AIM Wiring with External Termination Box and Digital Input Use

The above illustrates the application of
the Analog Input Module with external
power supply, terminal blocks and

Catalog Information
Table 56-82. Analog Input Module

resistors. Resistors are used to enable Description Catalog
the AIM for digital input module. Number
The external power supply is used |A|M |4D13140G01
to power remote transducers and
the Analog Input Module.
For more information visit: www.eaton.com CA08102001E
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Addressable Relay II

Product Description

The Addressable Relay II is designed
for use where information or control
of non-communicating devices is
required remotely. The relays commu-
nicate at 9600/1200 baud on the INCOM
network. Devices are assigned a three-
digit address to uniquely identify them
on the daisy-chained twisted shielded
pair network.

The Addressable Relay Il is a Form C
relay on terminals 1, 2 and 3, with
output contact ratings as shown in the
specifications table. The Addressable
Relay II may be powered by 48 - 120
Vac or 48 — 125 Vdc through terminals
11 and 12 of the terminal block. dc
polarity is not significant. The operating
temperature range of the Addressable
Relay I is 0° - 70°C.

Each Addressable Relay II includes
two status indicating circuits (IN1 and
IN2) which can be used to transmit
the contact status of devices external
to the Addressable Relay II. Each input
is isolated with its own return. A typi-
cal installation using these report-back
inputs to the Eaton PowerNet system
is shown in the wiring example. Termi-
nals 4 and 5 connect to the status input
1 circuit (IN1) and terminals 6 and 7
connect to the status input 2 circuit
(IN2). These status indicating circuits
operate with input voltages of 48 —
120 Vac or 48 — 125 Vdc circuits.

The Addressable Relay IT includes a
feature called the “communications
watchdog.” The communications
watchdog monitors communications
between the Addressable Relay II and
the computer control station. If com-
munications are lost, the communica-
tions watchdog will reset the relay

to the de-energized (OFF) state. The
Addressable Relay II must be updated
every 10 seconds when the communi-
cations watchdog is enabled or else
communications are assumed to be
lost. The communications watchdog is
enabled when DIP switch 3 is set to
the ON position. When the communi-
cations watchdog is not enabled, the
relay will remain in the state set by the
last command issued. See Figure 56-
153 for DIP switch configuration.

Features, Benefits
and Functions

Monitored Parameters

= Output relay energized/de-energized.
= |nput 1 status.

= |nput 2 status.

m Breaker status open/closed.

= Protective relay status normal/tripped.

Communications

= Built-in INCOM communications
for monitoring in Eaton’s
PowerNet system.

Dimensions in inches (mm):
= Height: 3.00 (76.2).

n Width: 1.75 (44.5).

= Depth: 4.00 (101.6).

The Addressable Relay II also includes
a feature called “relay pulse.” The
relay pulse feature sets the Address-
able Relay II to a pulse mode where
the relay is energized (ON) for 10 sec-
onds and then is de-energized (OFF).
The relay pulse is enabled when DIP
switch 2 is set to the ON position and
disabled when DIP switch 2 is set to
the OFF position. If this feature is not
enabled, the relay will remain in the
state set by the last command.

Application Description

m Enables remote control of non-
communication capable devices on
Eaton’s PowerNet system.

m Monitors two digital status inputs
on the PowerNet system.

Product Specifications
n Power: 48 - 120 Vac; 48 — 125 Vdc.
Table 56-83. Contact Ratings

Contact Make Break

Ratings

120 - 240 Vac 4960 VA 828 VA
24 - 120 Vac 43 A 7.2A
30 Vdc 10A 10A

CA08102001E
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Technical Data and Specifications Product Selection
Table 56-84. Addressable Relay
Power Bus Description Catalog | Price
L2 Number |US.$
Notwork <‘l [ Addressable Relay II | ARII
p
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Figure 56-149. Wiring Diagram
« 1.00 >z o0 OFF ON
(25 4) [©] 1-| Baud Rate 9600 1200
el 1~ Relay Pulse Disabled Enabled
(12 7) ED w| Communications Watchdog
T Disabled Enabled
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i 1 Figure 56-151. DIP Switch Functions
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i ‘ (71.6)
| o O
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Back View
Figure 56-150. Mounting — Dimensions
in Inches (mm)
Discount Symbol ..................... C10-S24
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Breaker Interface Module II (BIM II)

Breaker Interface
Module II (BIM II)
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Breaker Interface Module

Product Description

Displayed Parameters

Phase current.

Energy.

Present demand watts.

Peak demand watts.

Average demand current.

Cause and magnitude of trip.

Trip history.

% Total Harmonic Distortion (THD)
for each phase.

= % Harmonic Content for each phase
(1st — 27th harmonic).

s Custom circuit description.

Note: The Breaker Interface Module dis-
plays only a portion of the information it
receives from the Digitrip RMS 910, 1150
and Power Sentinels. The balance of the
information (such as Waveform Analysis
and Power Factor) can be passed through
the unit to a master computer, where it can
be viewed.

Physical Characteristics
= Graphical, glass plasma display.
m Up to seven lines of information.

= Membrane faceplate NEMA 3R
and 12 rated.

Application Description

= 810, 910, 750, 1050, 550, 1150,
520MC, 1Q Energy Sentinels and
Power Sentinels.

Event logging.
Alarming.

High load indication.
Peak exceeded alarm.
Grouping of meters.

Features, Benefits
and Functions

General Description

Eaton’s Breaker Interface Module by
Eaton Corporation is a panel-mounted
device that performs the following
functions:

m Monitors and displays parameters
(see list at left) from any combination
of Digitrip RMS 810, 910, 1150 and
Digitrip OPTIM Trip Units, F-/J-/
K-Frame Energy Sentinels, and Uni-
versal Energy Sentinels, supporting
as many as 50 of these devices up to
10,000 feet (3048 m) away.

s Communicates the information
from these protective and energy
monitoring devices over Eaton
INCOM network to a computer
or PLC.

m Continuously monitors breakers
recording and time-stamping trip
events along with approximate fault
currents. Events are logged into
non-volatile RAM.

Communications

Depending upon the type of communi-

cation protocol used by the main net-
work, an appropriate PONI module can
be easily field-mounted to the back of
the Breaker Interface Module, enabling
the unit to pass the information from its
subnetwork to a remote master control
unit up to 10,000 feet (3048 m) away.
No reprogramming of the unit is
required when the PONI is added.

The Breaker Interface Module can be
mounted directly on the assembly or
at a remote location and can be used
to access and configure and display
information from OPTIM Trip Units.

An operator can use the Breaker
Interface Module to:

m Complete Initial System Setup:

0 Select system frequency
(50/60 Hz.)

0 Set password
= Configure OPTIM Protective
Settings.
0 Select protection options
0 Select alarm levels
= Display Information:
0 Metered values
0 Trip event information
0 Breaker information
0 Time-current set points

m Test OPTIM Trip Unit Performance:
0 Phase and ground
0 Trip/no trip

m Expanded Energy Monitoring:

0 Set addresses for group energy
monitoring

0 Group energy readings

m Local and Remote Indication:
0 Remote indication/alarming
0 Breaker status LED indication

» Expanded Communications:
0 Communicate with:
— OPTIM Trip Units

Digitrip RMS 810, 910 and
1150 Trip Units

IQ Energy Sentinels and
Universal 1Q Energy Sentinels

A total of 50 devices.

Password Protection

A user-defined password is included
for added security when changing
settings or performing breaker tests.

Non-Volatile Memory

The programmed functions, addresses
and circuit descriptions are stored in
non-volatile memory.

External Power

A 24 Vdc supply is required for

the BIM II. (No external power supply
is required for the PONI Card.) A 120
or 240 Vac supply is required for

the BIMPS.

CA08102001E
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Breaker Interface Module II (BIM II)
Rear Access Area Technical Data Technical Data
All wiring connections to the Breaker Power Requirement and Specifications
Interface Module are made at the .
chassis’ rear and include: = 15 VA maximum.
. " " Input Voltage 50

= Relay connection for “alarm p 9 (136.7)

condition, “high load” condition, m 24 Vdc +5% — BIM II. (ﬁ'ssgm

“peak exceed” for device or group, = 120 or 240 Vac +10% — BIMPS. — Y| — o

and watthour pulse. . 8L0 |
= [nitiator. Operating Temperature (226.1) ‘
w 24 Vdc input — BIM TI = 0°C to 70°C (32°C to 158°F). ?74; o (292;2_33)
= 120 or 240 Vac input — BIMPS. Humidity (166-287) ‘
m DIP switches for selecting an m 5% to 95% R.H. (non-condensing). ' 77L7 lo

operating mode.

= Three-contact connector with Alarm Contact Ratings - ‘ (141'291)
subnetwork. = 10 A at 277 Vac (resistive). o 06 | o |
= Connector for PONI card for remote = 10 A at 30 Vdc (resistive). (1.5 RAD |
. . . . aces
communications Local Display Units. m 1/3 hp at 125, 250 Vac. ) ‘
Dimensions in Inches (mm) 253 )
m 6.72Hx10.25 W x 2.60 D (64.3) 506
(170.7 H x 260.4 W x 66.0 D). (128.5)
m 6.72Hx10.25W x 3.85D .218 (5.5) DIA 10 Places
(170.7 H x 260.4 W x 97.8 D)
(with communications card). Figure 56-152. Drilling Pattern —
Dimensions in Inches (mm)
le 5.56
Sub
PONI ‘ (141.2)
Network Interface l
= b= . 11—
(4] — > -
< s 5 P (] i T
coooTl
688 a= 3—— 38
§22228 AL, (9.7)
855558 R A— s 3 13| Typical
~| | | | | | 3 ;\8\ o 5 ? Customer Satisfaction $€E_14
= 19 @ le—I e ey e a ol e vnsed 15
11“\ (4.8) \\P_ < Call 1-800-809-2772
. Y 7— Ground 16
M ee | el e 5.06 3
. "~~14.8) (128.6) 8—AH— & 2030vac 17
.10 Typical R g
(2.5) 5 Places RN 9 £ ‘Nes(:erk ot Common 18|
.87 T
(22.1)
h Nest:vbovk \T PofN‘
2.04 A s 80 2 e 1.69
(51.8) H 3 (42.9)
H02 N z l
Expanded Vew : — l
103 103
(26.2) (26.2)
General Layout and Dimensions
Figure 56-153. Connections and DIP Switch Rear Label Diagram — Dimensions in Inches (mm)
m Product Selection
Table 56-85. Breaker Interface Module
Description Catalog | Price
Number [ U.S. $
Breaker Interface Module | BIMII
BIMPSII
Discount Symbol ..................... C10-S24
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General Description — Sub-Network Master Local Display (SMLD)

Sub-Network Master Local
Display (SMLD)

- HATIMED

e

=
.

Sub-Network Master Local Display

Product Description

Eaton’s Sub-Network Master Local
Display (SMLD) is an electronic sub-
metering device that provides users
the ability to view information from
sub-network connected devices locally
at switchgear, switchboards, panel-
boards, motor control centers and
control panels, nearby or thousands
of feet away. The SMLD has a built-in
LCD display with navigations for
configuring, as well as monitoring.
Auto-learn capabilities complete the
configuration requirements, enabling
customization by use of user-defined
descriptions, as well as adding and
deleting meters.

The SMLD can be operated stand-alone
or in parallel with the new FetchIT™
software application or the Power Xpert
complete energy monitoring system
solution software.

Application Description

m Acquire and display data (no control)
from up to 100 devices that can
communicate on Eaton’s INCOM
network, used in the PowerNet
monitoring system.

= Auto-learn connected devices.

m Configuration stored in non-volatile
memory.

m Host communications arbitration
algorithm enables seamless integra-
tion into existing communication
networks.

m Functions stand-alone or networked.

m Following devices are supported:
1Q 200

IQ Multipoint Energy Submeter II
IQ Energy Sentinel (F, J, K Frames)
Universal Internal Energy Sentinel
Universal External Energy Sentinel
IQ Power Sentinel

Digitrip OPTIM 1050L

O o0oooo o

Physical Characteristics

m 4.37 Hx4.37 W x 1.50 D inches
(111.0Hx 111.0 W x 38.1 D mm).

m Keypad functions:
0 Menu
0 Scroll up
0 Scroll down
0 Enter
= Backlit LCD, 4-line x 20 character

Listings/Certification
Safety Standards — UL 61010B-1.

EMC Susceptibility Standards — IEC
1000-4-3, 1995 Radiated RF Immunity.

EMC Emissions Standards — FCC Part
15, Class B Radiated Emissions.

Technical Data

Frequency Range
= 50/60 Hz.

Power
m Power consumption: 200 mA

» Power source: 120 Vac or 24 Vdc,
UL Class 2 or CSA Class III SELV
transformer in accordance with C22.2
No. 1010-1. The voltage range is 18
to 24 Vac or Vdc, 200 mA (maximum).

Ratings

m Operating temperature: 0°C to 60°C.

= Storage temperature: -20°C to 70°C.

m Operating humidity: 5 to 90%
maximum non-condensing.

= Altitude: 10,000 feet (3,048 m).

m Environment: indoor use only.

Mounting Information
= DIN (92 mm x 92 mm) access cutout.

= 4.37 Hx4.37 W x 1.50 D inches
(111.0H x 111.0 W x 38.1 D mm).

m Door mount or panel mount.

Communications

m INCOM Frequency Shift Key (FSK)
network compatible 9600 baud.

m Non-intrusive arbitration algorithm.

m Passive monitoring automatically
enabled by arbitration algorithm
while host PC is communicating.

m Master on INCOM network upon
data request from front panel if host
PC is not communicating.

m Addresses for sub-network devices
can be 001 — 044 hex (1 - 255 decimals).

Product Selection
Table 56-86. Ordering Information

. Description Catalog
(maximum) at 24 Va.c, 24 Vdc. Number
m Power connector rating: 24 Vac or 24
Vdc at 1 ampere. Local Display (120 Vac) LDISP120
Local Display (24 Vac or Vdc) LDISP24
Computer
o with Power
SMLD I > Management
| Software
N |
NN a1
\ -
|
|
T T L
1Q Digitri
gitrip
10200 ES or OPTIM 1050C
PS
Multiple Units as Required

Figure 56-154. Typical Use Diagram of SMLD

CA08102001E
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Advantage Central
Monitoring Unit

Central Monitoring Unit

Product Description

Eaton’s Advantage™ Central Monitor-
ing Unit is a communications center
that transmits to and receives data
from up to 99 Advantage starters or
contactors or 1Q 500s equipped with
PONI cards. The CMU can be mounted
on the door of a motor control center
or custom panel using the existing

I1Q cutout dimensions.

The 8-digit alphanumeric display
monitors active data, trip data or

set points. The group of data being
displayed is indicated by one of three
LEDs and is selected by the user.

The 2-digit alphanumeric display indi-
cates the address of the device about
which the data is being displayed. This
address is also selected by the user.

The CMU continuously monitors its
sub-network of low voltage solid-state
motor protectors. By continuously
monitoring these devices, trip events
are captured, time stamped and fault
currents are logged. Motor run times
are recorded along with operations
count. Historical values are recorded
into non-volatile memory.

Five LEDs are provided and indicate
the present status of the selected
starter. Two additional LEDs are also
provided at the top of the panel; one
that indicates that the CMU is
“operational,” and another that
indicates “alarm” status. An acknowl-
edge/reset button permits the user to
reset the CMU following a device trip.

The CMU can be interfaced into

a larger Eaton INCOM

network with the addition of a PONI
Communications Module.

Parameters Displayed

m Monitored values:

Device description

IA, IB, IC currents

Control voltage (excluding 1Q 500)
Present time, date

Resettable Operation Counter unit
Run time, hours

O

O 0O oo o

m Trip data — same as current values
with cause of trip:

0 Set points:
— Device size

— OL trip current setting
(FLA setting)

— OL trip class

— Ground fault protection —
ON/OFF

— Phase loss/unbalance
protection — ON/OFF

— Reset mode — Auto/Manual
— Frequency

— Ground fault trip level
(1Q 500 only)

— Ground fault trip delay time
(1Q 500 only)

— Phase unbalance % (1Q 500 only)
= |Q 500M — special functions —
module set points:
O If load control selected:
Load shed level
Load shed delay time
— Load resume level
— Load resume delay time
— Long acceleration time

0 If underload/jam selected:

— Jam trip level

— Jam trip delay time
Jam start delay time
Underload trip level
Underload trip delay time
Underload start delay time
— Long acceleration time
— Relay control

Non-Volatile Memory

There is no need to reload or re-enter
the Learn Mode after an ac power loss.
The programmed functions, addresses
and descriptions are stored in non-
volatile memory.

External Power

A 120 or 240 Vac, 50 or 60 Hz supply
is required. (No external power supply
is required for the PONI card.)

Rear Access Area

All wiring connections to the
CMU are made at the chassis' rear,
which includes:

m Connection for the Alarm Relay,
which energizes on a pre-
programmed “overload” condition.

m Connection for the Trip Relay, which
energizes on a “trip” or “no
response” conditions.

= 120 or 240 Vac input.

m DIP switches for selecting Learn
Mode.

m Three-contact connector with CMU'’s
sub-network.

m Three-contact connector with PONI
card for remote communications.

Technical Data

Power Requirement
= 10 VA maximum.

Input Voltage
= 120 or 240 Vac (+20%).
= Auto selecting.

Frequency
= 50 or 60 Hz.

Operating Temperature
= 0°C to 70°C (32°F to 158°F).

Storage Temperature
= -20°C to 85°C (-40°F to 185°F).

Humidity
= 5% to 95% R.H. (non-condensing).

Alarm Contact Ratings

m 10 A at 277 Vac (resistive).
m 10 A at 30 Vdc (resistive).
= 1/3 hp 125, 250 Vac.

Dimensions in Inches (mm)

= 6.72Hx 10.25 W x 2.60 D
(170.7 H x 260.4 W x 66.0 D).

m 6.72Hx10.25 W x 3.85D
(170.7 H x 260.4 W x 97.8 D)
(with communications card).

Table 56-87. Catalog Information

Description

Catalog
Number

| Advantage Central Monitoring Unit| WCMU

For more information visit: www.eaton.com
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IMPCABLE
IMPCABLE
Polyethylene Filler
Tinned Conductors
PVC 'NNed [ Alumi
Outer Jacket g?apiser Shuit:l](!lnum
Drain Wire Polyethylene Insulator
Figure 56-155. IMPCABLE
Product Description Application Description Product Selection

Eaton’s IMPCABLE was designed to be
run in switchgear where codes require

m Long communication runs.
= 600 volt required ratings.

Table 56-88. IMPCABLE

Description

Catalog

Price

a 600 volt insulation rating. Typical
“blue hose” cables are rated at 300
volts. The IMPCABLE is an 18 AWG
cable with a 100 ohm impedance at
100 kHz tuned to work optimally with
the FSK signal from Eaton’s devices. u
The cable has been designed with n
characteristics that allow up to 1,000 -
devices or distances up to 10,000 feet -
|}

Number Us.s

Standards and Certifications  [ivPcaBlE  [iMPcABLE

Listings and Certifications
UL AWM 20253.
NEC® CM.

CSA.

PCC-FT1.

(3048 m) from the master. Please
P-MSHA.

refer to Eaton’s wiring specification
for instructions on cable runs and
calculating maximum distances and
devices on a given network.

Physical Characteristics

m Twisted shielded pair with
drain wire.

= 600 volt at 80°C.

= 18 AWG, 20 AWG drain
UL AWM 20253.

INCOM Signal
= Attenuation 1.6 db/1,000 feet (305 m).

Discount Symbol...................... C10-S24

CA08102001E For more information visit: www.eaton.com
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Enabling PowerChain
Management Solutions

Electrical power is the life blood of
any facility. From the point that it
enters a building, power is fed through
a labyrinth of wires, protective circuit
disconnecting devices and distribu-
tion equipment before it fans out

to feed critical loads and processes.
An enterprise’s electrical distribution
system is, in effect, a power chain.

Each element in the electrical
infrastructure is a critical link in the
chain bringing power from the source,
through the facility, to the point
where the energy is transformed into
a viable product or service. The goal
of PowerChain Management solutions
is to ensure that electrical power flows
reliably and cost effectively to its end
point of utilization.

Key components of a facility’s power
chain consist of devices such as:
meters, protective relays, circuit
breaker trip units, motor starters,
generator paralleling switchgear
and uninterruptible power supplies.
Eaton Corporation offers a complete
range of hardware, software and
customer specific solutions that

all work together to enable compre-
hensive management of one

of an enterprise’s most critical

of investments — its power chain.

PowerNet Software

Eaton has been a leader in Power
Monitoring Software and hardware for
the past 20 years. Eaton’s PowerNet
Software provides an extension of the
range and functionality of previous
IMPACC (Integrated Monitoring Pro-
tection & Control Communications),
dedicated twisted pair systems to a
high-performance TCP/IP Ethernet
network-based Client-Server
Architecture.

Eaton’s PowerNet network can be built
in a variety of configurations. These
systems can be constructed using
existing Ethernet networks as the
high-speed backbone for carrying
information from Meters, Protective
Relays, Microprocessor Trip Units,
Motor Starters and other communicat-
ing devices, to clients across the plant
or across the world. Alternately, a
PowerNet network can connect to
multiple devices throughout a facility
using a simple dedicated twisted
shielded pair running our robust
noise immune INCOM (Frequency
Shift Key) communications protocol.

The most flexible, highest perfor-
mance network architecture includes a
dedicated twisted shield pair network
within the switchboard or equipment
room connecting into a high-speed
Ethernet backbone.The two main
products designed for interfacing
multiple devices from dedicated
twisted shielded pair wiring directly
to a TCP/IP Ethernet network are the
Ethernet MINT and the NetLink.

Power Xpert Architecture

In our long tradition of industry-
leading and highly reliable electronic
metering, communications and
monitoring systems, Eaton is proud
to introduce our new Power Xpert
Architecture. The Power Xpert
Architecture is designed to interface to
those existing IMPACC and PowerNet
devices and connect them to current
and future technologies.

Eaton’s Power Xpert Architecture
provides a fully scalable set of
hardware/software solutions that can
be applied in varying levels of sophis-
tication depending upon a customer’s
needs. This new architecture permits
backward communication compatibil-
ity to existing Eaton and other third-
party equipment, as well as expanded
functionality for new devices.

The Power Xpert Architecture utilizes
embedded Web server technology
for ease of connectivity to Ethernet
Local and Wide Area Networks. The
architecture includes Eaton’s Power
Xpert Meter, Power Xpert Gateways,
and Power Xpert Software. Eaton’s
selection matrix includes a number of
deployment levels, from Web browser
based monitoring of a single Power
Xpert Meter, through fully customized
monitoring of Eaton and third-party
devices in a multi-site environment.

For more information visit: www.eaton.com
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Power Xpert Architecture
Deployment Levels

0. Web Browser monitoring for a
single device

1. Web Browser monitoring for
multiple devices

2. Web Browser monitoring with
centralized management

3. Customized Web-based graphics
and third party device support

Power Xpert Architecture
(Hardware/Software Products)

Power Xpert hardware/software
products were developed to provide
a highly intuitive local user interface
that simplifies complex real-time data
into meaningful information. At a
glance, a user can quickly determine
if a critical parameter in their power
chain, (such as voltage, current or
kWH), falls within or outside of an
acceptable operational range.

Power Xpert devices provide the
intelligent hardware connectivity
layer to allow Web-enabled communi-
cations over an Ethernet TCP/IP
network. These devices can act as
stand-alone Web servers or as part
of a coordinated system with Power
Xpert Software consolidating and
analyzing the combined system data.
The Power Xpert Meter family and
the Power Xpert Gateway family

are two of the new categories of
microprocessor based, Web-enabled,
communicating devices from

Eaton Corporation.

Power Xpert Meters

Power Xpert 4000/6000/8000 Meters
offer Eaton customers a new level of
accessibility to the critical information
required to manage their electrical
distribution system. The meter’s
embedded Web server includes real-
time circuit information in both
numeric and graphical visual formats
that can be viewed on its local display
or through a Web browser via the
Internet or a customer’s intranet.

Eaton’s new Power Xpert 4000/6000/
8000 Series Meters are the benchmark
for intelligent Web-enabled power
quality metering instruments. The
meters include high-speed sampling
and measurement of the critical
elements, (i.e., voltage, power, current,
transients, or harmonics), in a facility’s
power chain.

The meter’'s measured values are inter-
nally compared to “normal system
thresholds” for routine health checks.
The Power Xpert Meter’s definition of
“normal” system operating character-
istics can be user pre-set. Alternately,
the meter includes a user selectable
"auto learn” feature that monitors
activity on the circuit and statistically
derives proper limits.

When the Power Xpert Meter deter-
mines that these “normal” operating
parameters have been exceeded, it
triggers an oscillographic waveform
capture and generates an alarm.
Waveforms are stored in Power
Xpert's non-volatile flash memory
using an industry standard Comtrade
format. Waveforms can be automati-
cally sent out by e-mail following an
event, or can be retrieved from an
FTP directory structure in the
meter’'s memory.

All Power Xpert Meters provide a
standard communications protocol for
easy integration into other systems.

Power Xpert Gateways

Power Xpert Gateways are intelligent
communication devices that Web-
enable one or more electrical devices
so they become visible to a browser
on an Ethernet network. The Power
Xpert Gateways are capable of provid-
ing communications conversion

from one network field bus protocol
to an other — for example INCOM to
Ethernet.

Power Xpert Gateway devices are

a key component in the Power Xpert
Architecture. They allow a user to
optimize their existing investment in
Eaton’s communicating devices such
as 1Q Meters, Digitrip Breaker Trip
Units, Protective and Overload Relays
and IT. Motor starters. They can also
extend state-of-the-art connectivity to
third party devices that communicate
using Modbus RTU protocol over an
RS-485 field bus.

CA08102001E
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Power Xpert Software

Power Xpert Software is the fusion of
key components of our PowerNet, as
well as Powerware’s PowerVision and
Foreseer Software into a single Power
Monitoring Software package and
includes ease of interconnectivity to a
wide range of Eaton and third-party
communicating devices. This new
software provides an easy upgrade
path to allow existing PowerNet
customers to enjoy the benefits of
power monitoring through a simple
Web browser interface.

The Power Xpert Software provides a
complete software solution to manage
your power chain. Critical components
such as metering devices, protective
relays, circuit breaker trip units, motor
starters and uninterruptible power
supplies communicate vital informa-
tion about the health and status of
the power chain to the Web-enabled
Power Xpert Software.

Alarming and Monitoring

Alarming, monitoring and Web-
enabled displays are standard in

the Power Xpert Software. The Power
Xpert Software also provides the
capability to analyze power quality,
manage costs, track and schedule
maintenance and receive early
warning about potential problems.
The Power Xpert Software extends
support to Uninterruptible Power Sup-
plies (UPSs) and can initiate computer
server shutdown in the event of UPS
low-battery conditions due to an
extended utility power outage.

Device Monitoring — Summary

E-mail Configuration

Data Trend Analysis

User-Defined Equipment Grouping

The Power Xpert Software’s Web-
enabled graphical user interface
allows for the customized grouping of
communicating equipment into user
defined views, such as “Building A”
or “North Campus.”

Device Monitoring — Alarms

Expansion with Optional Software
Licensed Modules

By adding optional licensed software
modules, a user can further extend
Power Xpert Software functionality to
allocate energy costs, do waveform
analysis or view their system via
customized graphics. Other manufac-
turer's communicating equipment
can also be monitored. This permits
coverage for mixed hardware environ-
ments making Power Xpert Software
the industry choice for Enabling
PowerChain Management.

For more information visit: www.eaton.com
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Power Xpert Architecture

Wireless Web Devices

Power Xpert
Software

Web
Terminal

© Ethernet )
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Ethernet Switch Ethernet Switch Ethernet Switch Meter w/
Communications
Expansion Card
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Power Xpert Gatewayp Gateway
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INCOM Network
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"""""""""""""" RS-485 Network © Customized Web-based graphics and third-party device support

Figure 56-156. Power Xpert Architecture
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Power Xpert System
Configuration Guidelines

With Power Xpert devices (sophisti-
cated, Web-enabled, high-definition
communications) and a simple Web
browser, users can interrogate single
devices directly, groups of devices
connected through gateways, or
connect through software managing
multiple devices and gateways. Using
the Eaton system, users are free to
combine ways in which they view their
devices. Applications generally fall into
four primary categories. Eaton has
developed an easy way to provide the
preferred solution, using the following
configuration deployment strategies
as example application categories.
See Table 56-89.

Table 56-89. Configuration Guidelines

Application Level | Description Implementation
Categories Details
Small [0} Web browser access directly to an | Easy configuration to enable Web
Installation individual Power Xpert device, i.e., | browser monitoring for a single
Power Xpert Meter w/ optional Eaton device, without coordination
Ethernet card or Powerware UPS w/ | between devices.
optional Web/SNMP card installed.
Medium (1) Web browser access to multiple Easy setup to enable web browser
Installation Eaton devices and third-party monitoring for multiple Eaton
Modbus® RTU devices through devices, as well as third-party
the Power Xpert Gateway. devices that support Modbus RTU.
Each Power Xpert Gateway acts as
a stand-alone Web server.
Sophisticated | @ Web browser access to multiple Full suite of tools available to moni-
Installation Eaton devices through Power Xpert | tor overall system health. Power
Software. Devices connect to Power | Xpert provides complete control
Xpert Software by means of either | over centralized alarm notification,
direct Web-enabled cards installed | reporting and escalation.
inside or via Power Xpert Gate-
ways. Includes device views for
Eaton equipment as standard.
Tailored 3] Custom Web interface design Integration of third-party devices
Solution using Eaton Electrical Services and custom screens.

group

For more information visit: www.eaton.com
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Power Xpert System

Level @ — Built-in Network
Communications Card

Description

Configuration Level 0 offers an easy n
means to Web-enable a single Eaton

device provided that it is supported by -
an optional Web communications card

Standard Features

Real-time monitoring of metered
and alarm points.

Alarm history.
= E-mail notification.

that can be installed directly into the

Example Applications . T . icati i i
ple App i device. See the Connectivity Matrix on . (;omwmténlcatlons settings via

Power Xpert Meter in low voltage Page 56-192. for compatibility details. the Web.

switchgear and UPS.

Table 56-90. Functions/Devices —
Drawing | Function Eaton @
Symbol Description Device PC Web Browser

Monitoring Equipment Wireless Web
MM6GWP | Power Quality Meter Analyzer Power Xpert Meter Device

4000/6000/8000
MMA4&P | Meter Monitor and Protection 1Q DP-4000
MM Meter Monitor 10100/1Q200
SMM Sub-Metering Module 1Q Energy Sentinel 0 Ethernet )

Overcurrent/Short Circuit Protection
MVTU Medium Voltage Relay (> 600 | DT-3000, FP-5000 .
LVTU V) Digitrip RMS-810, 910, Ethernet Switch

Low Voltage Trip Unit (< 600 V)

520 MC or 1150
Digitrip OPTIM™ 750 or 1050

Motor Protection and Control

Master

MPR Motor Protective Relay MP-3000
MMS Microprocessor Motor Starter IT. Starter
VFD Variable Frequency Drive SVX9000
Central Monitoring Panels
BIM I Breaker Interface Module II BIM II (used with Digitrip
OPTIM or Digitrip RMS)
LDISP Local Display and Sub-network | Used with 1Q Multipoint Energy

Submeter II or with
Energy/Power Sentinels

Other Devices

ATS
RTD
ADR

Automatic Transfer Switch
Resistance Temperature
Addressable Relay

Product Communication
Device

Resistor-End of Line
Terminal Block

Factory Twisted Pair Wiring

Field Twisted Pair Wiring

Field Ethernet Backbone

1Q Transfer
Universal RTD Module
ADRII
IPONI
Resistor
IP, IN, IS Terminal Designation
IMPCABLE or
Belden YR29090 or
Belden 9463 Family
IMPCABLE or
Belden YR29090 or
Belden 9463 Family
CAT5 or multimode fiber

=
= Power Xpert
Meter w/
Communications
Expansion Card
UPS
w/ Web/SNMP Card
V
u}
Transformer
———
L

Low Voltage Secondary Unit Substation

Figure 56-157. Built-in Network Communications Card
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Level o — Power Xpert Gateway Description Standard Features
Example Applications Configuration Level 1 offers an = Real-time monitoring of metered
i . easy means to Web-enable multiple and alarm points.
Low and medium voltage switchgear, Eaton devices and third-party devices = Communications settings via the Web.
motor control centers, and third-party h Modbus RTU. S h
i i that support Modbus - oee the Alarm history (available on PXG600
equipment via Modbus RTU. Recom- Connectivity Matrix on Page 56-192 ® frarm nistory faval
mendation: Use one Power Xpert for compatibility details. and up).
Gateway device per electrical m E-mail notification (available on
assembly or switchgear sub-section. PXG600 and up).
Table 56-91. Functions/Devices
Drawing | Function Eaton
Symbol Description Device
Monitoring Equipment
MMB6GWP | Power Quality Meter Analyzer Power Xpert Meter 4000/6000/8000
MM4&P | Meter Monitor and Protection 1Q DP-4000
MM Meter Monitor 12100/1Q200
SMM Sub-Metering Module 1Q Energy Sentinel
Overcurrent/Short Circuit Protection
MVTU Medium Voltage Relay (> 600 DT-3000, FP-5000
LVTU V) Digitrip RMS-810, 910,
Low Voltage Trip Unit (< 600 V) | 520 MC or 1150
Digitrip OPTIM™ 750 or 1050
Motor Protection and Control
MPR Motor Protective Relay MP-3000
MMS Microprocessor Motor Starter IT. Starter
VFD Variable Frequency Drive SVX9000
Central Monitoring Panels
BIM II Breaker Interface Module II BIM II (used with Digitrip
OPTIM or Digitrip RMS)
LDISP Local Display and Sub-network | Used with IQ Multipoint Energy
Master Submeter II or with .
Energy/Power Sentinels
. PC Web Browser
Other Devices
ATS Automatic Transfer Switch 1Q Transfer Wireless Web
RTD Resistance Temperature Universal RTD Module Device
ADR Addressable Relay ADRII
C Product Communication IPONI
R Device Resistor
[ ] Resistor-End of Line IP, IN, IS Terminal Designation
N - | Terminal Block IMPCABLE or 0 Ethernet )
Factory Twisted Pair Wiring Belden YR29090 or Ethernet Switch
Belden 9463 Family
- IMPCABLE or
Field Twisted Pair Wiring Belden YR29090 or
Belden 9463 Family Fower Xpert
CAT5 or multimode fiber ateway
Field Ethernet Backbone

Ethernet Switch 4 ive] [ w W
aw ! A U
ADR P ';AI 1150 1150
. : F1 F5
T U
; Switch Ve Wi -

i N HH N W W
| Mvs b N 10 Ty v
’ .k sl | i) | e

N i L >
- - : Main E3 E7
- | [ [

................. - : U U

i 1150, 1150

""""" [ F4 F8

= LV Secondary Unit Substation

0 Ethernet Power Xpert
Gateway

Ethernet Switch

12}
=1 =
o 3
FRE==
Power Xpert Gateway Q0 Q F3 | W
56 5 =] s
Modbus RTU RS-485 Network o OEH o Y
H z .

Line2 |

v W] | F2 TE[W] | Fa[W] | m2[%]i
el Bl BN . EaNI

GEN & CTRL

MV VacClad-W Metal-Clad Switchgear

Figure 56-158. Power Xpert Gateway
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Level @ — Power Xpert Software device. Power Xpert Software Optional Add-on Features
L. provides a rich set of standard = Web-based graphics editor to

Example Appll.catlons ) features, as well as premier value design floor plan and third-party
All Eaton devices and third-party add-on option modules. device views.
devices that support Modbus TCP s Eneray consumption analvsis
and SNMP in addition to third-party Standard Features and t%%ant biIIinp Y
Modbus RTU devices via the Power = Real-time monitoring of metered : g

. m Power quality analysis and
Xpert Gateway. and alarm points. i

.. . waveform viewing.

Description m Full color Web-based grqphlcs = Modbus TCP tool to import register
Configuration Level 2 offers an easy package with standard views for maps from various third-party
means to Web-enable and centrally all Eaton devices. devices.
manage all Eaton devices that can = E-mail notification. ) = SNMP tool to compile SNMP MIB
be connected directly to an Ethernet = Data trending and graphing. (Management Information Base)
network or via a Power Xpert Gateway files from various 3rd party devices.

————————————Ethernet Network —
— QCPort Network
—————————————— INCOM Network

mimmimmimmimmiamcaacaaeoo RS-485 Network

Wireless Web Devices

.‘ Web

=1, Terminal

© Ethernet )

1T

o
Transformer| BT

GEN & CTRL ATS PDU UPSw/Web/ VF Drives LV MCC MV Starter LV Switchgear MV Switchgear
SNMP Card
Table 56-92. Functions/Devices
| Drawing Symbol | Function Description Eaton Device
Monitoring Equipment
MM6GWP Power Quality Meter Analyzer Power Xpert Meter 4000/6000/8000
MM4&P Meter Monitor and Protection 1Q DP-4000
MM Meter Monitor 1Q100/1Q200
SMM Sub-Metering Module 1Q Energy Sentinel
Overcurrent/Short Circuit Protection
MVTU Medium Voltage Relay (> 600 V) DT-3000, FP-5000
LVTU Low Voltage Trip Unit (< 600 V) Digitrip RMS-810, 910, 520 MC or 1150/Digitrip OPTIM™ 750 or 1050
Motor Protection and Control
MPR Motor Protective Relay MP-3000
MMS Microprocessor Motor Starter IT. Starter
VFD Variable Frequency Drive SVX9000
Central Monitoring Panels
BIM II Breaker Interface Module II BIM II (used with Digitrip OPTIM or Digitrip RMS)
LDISP Local Display and Sub-network Master Used with IQ Multipoint Energy Submeter II or with Energy/Power Sentinels
Other Devices
ATS Automatic Transfer Switch 1Q Transfer
RTD Resistance Temperature Universal RTD Module
ADR Addressable Relay ADRII
C Product Communication Device IPONI
R Resistor-End of Line Resistor
[] Terminal Block IP, IN, IS Terminal Designation
-------------------- Factory Twisted Pair Wiring IMPCABLE or Belden YR29090 or Belden 9463 Family
---------- Field Twisted Pair Wiring IMPCABLE or Belden YR29090 or Belden 9463 Family
- | Field Ethernet Backbone CAT5 or multimode fiber

Figure 56-159. Power Xpert Software
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Level @ — Eaton Electrical Services & Systems Enhanced Features
(EESS) Customized Software Solutions m Customized one-line diagrams to portray realistic opera-

tion of the complete power chain distribution system.
Available Applications

Any manufacturer’s equipment that is supported by the
EESS extensive device driver support list or request a
custom quotation to obtain support.

Description

Configuration Level 3 offers an extensive service offering for
the delivery of customized graphics and support for third-
party proprietary device driver support.

Power Distribution System One-Line Diagram

m Customized navigation systems to allow the operator to
navigate the software in a similar paradigm that is consis-
tent with the way they would describe their organization
from a functional or departmental standpoint.

Customized Navigation System

For more information visit: www.eaton.com CA08102001E
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Extensive List of Previously
Developed Device Drivers

Device Drivers for Eaton
Corporation Product Brands

Uninterruptible Power Systems
Best Ferrups UPS

Best Power Unity | UPS
Borri B5000 UPS

Borri S4000 UPS

Exide MPD UPS

IPM BP Il UPS

IPM BP Il UPS

IPM BP Plus UPS, P-Record
Powerware 10,20,50
Powerware 80-375
Powerware 5115 UPS
Powerware 9104 UPS
Powerware 9120 UPS
Powerware 9125
Powerware 9150 UPS
Powerware 9155 UPS
Powerware 9170 Plus UPS
Powerware 9315 UPS
Powerware 9315 SBM

Powerware 9315 Parallel Module
(UPM)

Powerware 9320 UPS
Powerware 9330 UPS
Powerware 9330 UPS
Powerware 9335 UPS
Powerware 9355 UPS
Powerware 9390 UPS
Powerware Plus 6 UPS
Powerware Plus 18-36
Powerware Plus 40-500 kVA UPS
Powerware Plus SBM & UPM
Powerware PF2 Flywheel
Powerware Prestige
Powerware ScanTek Megaware

Static Transfer Switch/Auto Transfer Switch

m Obsolete Exide BTA
= |Q Transfer Il
= ATC 400

Device Drivers for Other
Manufacturers’ Brands

Note: Device drivers shown are in addition

to the Optional Add-on Features, the
Modbus TCP tool and SNMP tool, that
are available with Level @ for importing
data for third-party devices.

Note: Contact Eaton for most current list
of third-party device drivers. This list is
constantly expanding. Also contact Eaton
for custom device driver development.

Computer Room Air Conditioning

Air Flow Dataguard 3.2

Air Flow Dataguard 4.0

Air Flow Dataguard 5.0

Air Flow DG5.0 w/ Setpoints
Air Flow DG5.0 w/ Control

ATS AC

Canatal AC

Carrier CCN Dataport

Carrier CCN DataLink
CompuAire AC

DART Aire Dart200 Site License
Data Aire/Air Conditioner

Data Aire AC w/ Setpoints

Data Aire AC w/ Control
DataAire Plus

Dectron ECOSaire AC

Edpac AC

Hiross ECOSaire AC w/Microtrac
Liebert Air Conditioner

Liebert AC w/ Setpoints

Liebert AC w/ Control

Liebert Atlas AC

Liebert MPU3000

Liebert CSU 3000

Liebert Hiross WXG AC w/hiroli
Multi-Stack Chiller

Stultz C5000 AC

Stulz C6000 AC

York Chiller w-XL Translator

Power Distribution Units

» EPE MGE PDU w/Power Logic
Liebert PDU

MGE PDM w/Veris H8238 MCM
MGE PDU w/RDU

Obsolete united power pdu

PDI BCM

PDI PDU Modbus

United Power PDM PDU 4-Wire
United Power PDU (Wye) Modbus

Uninterruptible Power Systems
APC Symetra UPS

APC Silcon UPS

APC Smart UPS 400-750 kVA UPS
Generic SNMP

GE SG Series UPS

Gutor UPS

HiTec Control Panel UPS
Liebert SMS Series 300 UPS
Liebert Npower UPS

Liebert Series 300 UPS
Liebert SM3 UPS

Liebert UPStation UPS
Liebert System Control Cab.
Liebert 600 Multimodule UPS
MGE Epsilon STS

MGE Galaxy UPS

MGE Comet UPS

MGE EPS 6000 UPS

MGE EPS8000 Sys Ctrl Cabinet
Mitsubishi 2033A&D UPS
Mitsubishi 2033C UPS
Mitsubishi 9700 UPS
Mitsubishi 9800 UPS

Piller UPS

Piller Uniblock Ill UPS
Silcon UPS

Socomec Delphys UPS
Thycon UPS

UPS Ltd. Powerwave 9000 UPS

Standby Backup Generator

Basler DGC2000 Genset
Caterpillar Generator Set
Caterpillar Generator Expanded
Kadolite Generator

Katolight KDGC2001 Genset Ctrl
Kohler Gernerator Modbus
Kohler Generator VI

Magnetek Generator

MTU Generator

Obsolete Generator Remote Star
Onan Generators

Onan Generator VIS RS232
Onan Modlon Generator
Simpson SimPower Generator TCP
Synergy Generator

Wexler Generator Controller

CA08102001E
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Power Xpert Gateways

Power Xpert Gateways provide

a cost-effective method to easily
Web-enable Eaton and third-party
products. The Gateway consists of
an embedded Web server that allows
the user to connect to Eaton products
such as breakers, meters and relays
found in MCCs, LV and MV Switchgear,
Lighting Controllers — to name a
few — that communicate via Eaton
protocols INCOM and QCPort, in
addition to third-party products

that communicate via Modbus RTU.
The Gateway provides the central
connection point for the power
distribution and control devices,
allowing their parameters to be
browsed and controlled (depending
upon model) via the Web.

The Gateway eliminates the need
for the user to think about the

array of disparate communication
protocols across the power chain
when converted to the Ethernet
network via the Gateway. Additionally,
Power Xpert Gateways provide
data communications to our new
Power Xpert Software as an easy
means of centralizing and gathering
data for long-term data archival,
analysis, and trending features.

Additionally, the PXG is compatible
with and facilitates integration with
many third-party building and factory
automation systems via Modbus TCP
and Web Services.

Information is presented in organized,
user-friendly Web pages and includes,
but is not limited to, the following:
= Login page
= Home page
m System pages including:
0 Equipment Status
Current
Peak Current Demand
Voltage
THD
Power
Power Quality
Energy
Transformer Temp and Fan Status

R [ i [ |

TN | Powsipent T

3:00PMTeb 0 Main 81

~ @] "o~ o

200 M Feb2s

WM | Pownripen

Power Xpert Gateway Screenshots

For more information visit: www.eaton.com
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There are 4 models: Table 56-93. Power Xpert Gateway Selection Chart
Power Xpert Gateway 400 — | Description PXG400 PXG600a | PXG600b
provides protocol translation for Number of Input Ports 2 3 3
INCOM and QCPort or Modbus RTU Maximum No. devices supported per Gateway 64 96 96
to Modbus TCP on Ethernet and Web INCOM devices supported O 0 O
interface for viewing real-time data. QCPort or Modbus RTU devices supported 0
Also supports Modbus TCP, Web QCPort and Modbus RTU devices supported O O
Services and SNMP on the Ethernet Web-based configuration \% \ Y
port for third-party devices. Auto-discovery of INCOM and QCPort devices Y Y Y
Web display of device data Y Y Y
_POWeI' Xpert Gateway 600a — Modbus TCP Output Y Y Y
includes all of the PXG 400 features Histori -
e X X istorical Data Logging N Y Y
PLUS alarm notification, set point Alarm Notification N v v
management, historical data using E-Mail Notification N Y Y
only a Web browser and e-mail. Web Services/XML Data Y Y Y
Power Xpert Gateway 600b — 'SD,\IIE ,\N,'F(,: gltlautljsr y $ :?
includes all of the PXG 600a features Configuration via USB port Y v v
PLUS iDEN cellular communications. Local data view via USB port Y Y Y

Power Xpert Gateway 1000 —
specifically targeting lighting control; L rLE
future details to be announced by Eaton. E:T.N !

oob

Power Xpert Gateway 600b

CA08102001E For more information visit: www.eaton.com
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Table 56-94. Connectivity Matrix
Eaton Equipment Power Xpert Software Ready Third-Party Ready Web Browser Ready
Ethernet Fieldbus Fieldbus Native Modbus | Modbus | Native | Web Servers
E Subnetwork | Interface Comms. |TCP RTU Comms.
2 Master
¥ =
2| =
£ E & ¢ |2|E % 2 £
E.0 | 213 E.8E12E &, |z
TEo|e|EE _Islslslels |E XE|2|5(5|2 X8 |8
5185/3|2|5|2|< 212 |2|3|B|8|218.|8-]5|25|2|2 3|5 |E5 |3 |%
s|e8|E|2|E5|8|5 |3 |3 |2|2|5|5|8|2R|8R|5|85|2|2|2|126 |88 |2 |5
Power Xpert Meters
Power Xpert 4000 "= ] ] ]
Power Xpert 6000 ] ] n u
Power Xpert 8000 ] | = ] u u
10 Meters
1Q Analyzer [N BT I ] - = o == ] L
1Q DP-4000 " (m(mmop ] = o = = n [
1Q 200 [ " (m |m [] [] ] L | ]
1Q 200M ] ] n u
1Q Power Sentinel L] | (m m [ ] m n
1Q Energy Sentinel L LTI B ] o u m L1 | ]
1Q Multipoint Energy Submeter I L] n|m |m L ] ] L | [
Circuit Breaker Trip Units
Digitrip 1150 ] " m |m [ [ L ]
Digitrip 520MC ] " (mm |m [] [] LI ]
Digitrip RMS 810/910 L] " |mm (m u n L] n
Digitrip OPTIM 1050 L] LTI B ] o u m L1 | ]
Digitrip OPTIM 550 L] "= (m ] [ ] L | n
Protective Relays
EDR-3000 ] | = ]
FP-4000 [ . (m|m ] L] [ [ [
FP-5000 [ " | |m [ [ [ [ [
FP-6000 ] " | |m ] ] [ ] ]
MP-4000 ] | ] ] m ] ] [ ]
DT-3000 ] = |m ] ] " ]
MP-3000 " |m (= 5 o = 1 IR B .
Universal RTD [ . (m|m ] L] [ n
Spot Network Equipment
VPVC Nework Potectorfelay | [= | [a e [ | | [ [ [ [ [ [« [ [ [« ¥4 [ = [ [ |
Motor Starters
Advantage Starters n n n n
IT. S752 Soft Start n [] ]
IT. S811 Soft Start [ [] ]
IT. Electromechanical Starters [ [ ] n
Surge Protection and Power Conditioning
PFCC ] n n
NetVisor TVSS n n n
Automatic Transfer Switch
[10 Transter [T [ k[ T T FITTTL T = TTT [ T= T T ]

m Note: Visit www.eaton.com for latest up-to-date details on connectivity.
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Table 56-94. Connectivity Matrix (Continued)
Eaton Equipment Power Xpert Software Ready Third-Party Ready Web Browser Ready
Ethernet Fieldbus Fieldbus Native Modbus | Modbus | Native | Web Servers
E Subnetwork | Interface Comms. |TCP RTU Comms.
= | Master
¥ =
g1 - |2
= = =
5 TREY t |S|E|% E 5
2 2|9 2. |E |22 S S
X 7 = () _ = Xzl lola|lo|ae X 7
TrHEEHE EEHEHEHERERAEIHEHEE 55 (2 |g
H HHHHEHEREEHEEEEEEE HEEHEEH B ERE
S|eo|h|T|E|a|d |G |G |2|S|&|c|0|2n|0a|c|2c|S|S|2|2n &€& |2 |&
Variable Frequency Drive
SVX ] n
MVX ] ] ]
Remote I/0 Products
Addressable Relay n n|m|m n n ]
Analog Input Module ] " (m (m ] ]
Digital Input Module ] " (m (m [ ] ] []
UPS
Powerware UPS [T I T T T T T T I TTTTT T TI=TTTT T T [o]

@ With appropriate Web card or SNMP card.
Note: Visit www.eaton.com for latest up-to-date details on connectivity.

Cutler-Hammer, Power Xpert, INCOM, Pow-R-Line C,
Series C, AMPGARD, PowerNet, FetchlT and Power-
Chain Management are registered trademarks and

CSA is a registered trademark of the Canadian Stan-
dards Association. Explorer is a registered trademark
of Microsoft Corporation. Modbus is a registered trade-

trademarks of Eaton Corporation. GE Multilin is a
trademark of GE Industrial Systems. ABB is a federally
registered trademark of the ABB Group. ActiveX is

a registered trademark of Microsoft Corporation.
AlarmWorX, TrendWorX, GraphWorX and GENESIS32
are registered trademarks and trademarks of ICONICS,

mark of Modicon, a division of Schneider Electric
Industries SA. NEMA is the registered trademark and
service mark of the National Electrical Manufacturers
Association. National Electrical Code and NEC are
registered trademarks of the National Fire Protection
Association, Quincy, Mass. UL and cUL are registered

Inc. Basler Electric is a registered trademark of Basler
Electric Company. CompactFlash is a registered trade-
mark of CompactFlash Association (CFA).

trademarks of Underwriters Laboratories Inc. Westing-
house is a registered trademark of Westinghouse
Electric Company LLC.
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