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For your safety

1 For your safety

Read this user manual carefully and keep it for future reference.

1.1

VAN

O

i

1.2

Identification of warning notes

This symbol indicates hazards that could lead to personal injury.
There are three signal words indicating the severity of a potential injury.
DANGER

Indicates a hazard with a high risk level. If this hazardous situation is not
avoided, it will result in death or serious injury.

WARNING

Indicates a hazard with a medium risk level. If this hazardous situation is not
avoided, it could result in death or serious injury.

CAUTION

Indicates a hazard with a low risk level. If this hazardous situation is not avoided,
it could result in minor or moderate injury.

This symbol together with the NOTE signal word warns the reader of actions
that might cause property damage or a malfunction.

Here you will find additional information or detailed sources of information.

Qualification of users

The use of products described in this user manual is oriented exclusively to:

Electrically skilled persons or persons instructed by them. The users must be familiar
with the relevant safety concepts of automation technology as well as applicable stan-
dards and other regulations.

Qualified application programmers and software engineers. The users must be familiar
with the relevant safety concepts of automation technology as well as applicable stan-
dards and other regulations.

109357_en_00
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1.3 Field of application of the product

1.3.1 Intended use

The EMpro energy measuring devices described in this user manual are suitable for instal-
lation in electrical systems with different voltage levels and performance classes.

Keep in mind that electrical systems pose hazards due to high voltages, high short-circuit
currents, electric arcs and/or other hazards.

1.3.2 Product changes

Modifications to hardware and firmware of the device are not permitted.Incorrect operation

or modifications to the device can endanger your safety or damage the device. Do not repair
the device yourself. If the device is defective, please contact Phoenix Contact.

1.4 Safety notes

WARNING: Risk of death due to electric shock

Only use external current transformers with reinforced or double isolation. Install current
transformers and corresponding measuring devices only when the power supply of the
system is disconnected.

- Installation should be carried out as described in the installation notes. Accessing cir-
cuits within the device is prohibited.

— Always disconnect the device from the energy supply before performing any work on it.
Short-circuit the secondary side of each current transformer.

— Use an appropriate voltage measuring device to ensure that no voltage is present.

— Re-install all the equipment, doors, and covers on the device before switching on the
device again.

— Ensure that the control cabinet is grounded in accordance with DIN EN 61439-1.
— Ensure that the control cabinet door in which the device is installed is grounded.

— Provide a switch/circuit breaker close to a device, which is marked as the disconnecting
device for this device.

— Provide overcurrent protection (<16 A) for the supply voltage within the installation.

— To protect the device against mechanical or electrical damage, install it in a suitable
housing with an appropriate degree of protection in accordance with IEC 60529.

— Ifthe device is not used as described in the documentation, the provided protection
may be impaired.

— The housing of the device is equipped with basic insulation against neighboring devic-
es up to 300 V OVC lll (overvoltage category). Please note that a minimum clearance
of 6 mm to neighboring elements must be maintained to achieve double insulation.

— The device is maintenance-free. Repairs may only be carried out by the manufacturer.

— The device must be stopped if it is damaged, was subjected to an impermissible load,
stored incorrectly or if it malfunctions.

— Check that the measuring device is working correctly by measuring a known voltage
and a known current.

— Ground each current transformer on the secondary side.

8/196
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Device description

2 Device description

The EMpro energy measuring devices (EEM-MA..., EEM-MB... types) are universally
deployable, high-precision, network-compatible measuring devices, with or without LC
display, that can measure, evaluate and process voltages and currents in one, two and
three-phase power supply systems. For voltage measurements, up to four inputs are
available; for current measurements, up to three inputs are available. You can use EMpro
energy measuring devices in TN and IT systems.

Typical installation locations of EMpro energy measuring devices are:

— Switchgear and controlgear assemblies, switchgear and controlgear assembly
systems

— Control cabinets

To enable versatile use, EMpro energy measuring devices are available for the following
installation methods:

— Forfront panel installation or with DIN rail adapter, with LC display, with control buttons
(included in the EMpro product family, but not described in this user manual)

—  For mounting on a DIN rail, with LC display, with control buttons

—  For mounting on a DIN rail, with LC display, with control buttons, without LC display,
without control buttons

Your advantages:

— Precise knowledge of load profiles allows load management, optimization of the
electrical energy usage and optimization of energy consumption from the public supply
network and own production (e.g., CHP, PV system).

— Meaningful load profiles are an important aid for planning system expansions and
building new systems.

— Energy costs can be assigned to individual functional divisions or cost centers.

— Atransparent overview of the energy flows increases the awareness of energy
consumption, uncovers waste of energy and makes it possible to identify system
components and equipment that harbor potential energy savings.

— Critical system states can be detected, reported and registered. Such critical system
states can, e.g., be caused by overload, unbalanced load, undervoltage, voltage and
current distortion by non-linear consumers, etc. Detection of critical system states
makes it possible to quickly react to such states in order to prevent potential decreases
in availability or energy supply failures. When critical system states are detected intime,
measures can be taken to ensure permanent system availability.

— Seamless communication with control systems via Modbus/RTU, Modbus/TCP,
PROFINET and EtherNet/IP™ and with higher-level energy management systems via
standard TCP/IP networks (Ethernet, RJ45)

— Intuitive configuration and operation of EMpro energy measuring devices with four front
buttons or integrated web server

Numerous parameters that are important for operating an electrical system are determined
by means of the voltages and currents measured by the EMpro energy measuring devices.
Apparent power, active power and reactive power are measured in all four quadrants
(consumption, supply).

109357_en_00
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EMpro energy measuring devices have an integrated web server. It enables:
—  Convenient configuration

Data logging

Mains quality evaluations

Detailed recording of energy flows

A configurable digital input and a configurable digital output are also available.
Communication interfaces to higher-level control systems are integrated in the device,
depending on the type.

Currents can be measured with current transformers or Rogowski coils. If you use Rogowski
coils, you do not need an external measuring transducer. EMpro energy measuring devices
can be connected directly to Rogowski coils from any manufacturer. Different device types
are deployed depending on whether current transformers or Rogowski coils are used.
Voltages can be measured directly, or by means of voltage transducers.

Voltages and currents are measured using the principle of true r.m.s. value measurement
(TRMS) up to the 63rd harmonic, which enables detailed assessment of the mains quality.

When EMpro energy measuring devices with LC display are used, it is possible to locally
display measurement values and perform configuration tasks locally by means of buttons.
All EMpro energy measuring devices have a Modbus communication interface and an
integrated web server. Other communication interfaces are available, depending on the
type. Via the web server, all relevant measurement values and parameters can be displayed
and the energy measuring devices can be configured. On the web interface, settings can be
configured for the following, among others:

— Grid types

— Mean values

— Four energy meters for apparent power, active power, reactive power,
consumption/supply

- Energy tariff meter

- Logging

— Alarms and conduct in the event of alarms

- Network (TCP/IP)

— Interfaces with higher-level control systems

— Digital output (with logic functions)

- Digital input

— Pulse counter

— Datef/time (realtime clock, SNTP compatible)

— Identifier (of metering point)

— Display

10/196 PHOENIX CONTACT 109357_en_00



Device description

Other features of the EMpro energy measuring devices are:

—  Firmware update function

— Password protection (local and web-based management (WBM))
— Deactivation of control buttons for configuration

— Sealable connection fields

— Export, import and direct transfer of configuration data

—  Color changes on display (white, red) in the event of errors/events
The following measurement values/parameters are shown on the LC displays of EMpro
energy measuring devices:

- Voltage U [V] (L-L, L-N)

—  Current | [A]

— Frequency f [HZ]

—  Active power P [W] (string, total)

- Reactive power Q [var] (string, total)

—  Apparent power S [VA] (string, total)

— Power factor PF, A

— Active power factor, active factor cos ®

— Phase shift angle, phase angle ® (U-U, U-1)

— Total harmonic distortion (ratio) of the voltage, THD U (L-L, L-N)

— Total harmonic distortion (ratio) of the current, THD |

- Energy E [Wh, varh, VAh] (consumption/supply)

—  Energy tariff meter E [Wh, varh, VAh] (consumption, supply, meter 1-4)

For the measurement values/parameters voltage U (L-L), U (L-N), current |, frequency f,
active power P, reactive power Q and apparent power S, it is possible to switch between:

— Instantaneous = Instantaneous value

—  Min = Minimum value (can be reset)

— Max = Maximum value (can be reset)

— AVG = Current average value

- AVG Min = Minimum average value (can be reset)
- AVG Max = Maximum average value (can be reset)

All the measures described above are also available via the web server that has been
integrated into the EMpro energy measuring device. In the web browser, the data cannot
only be displayed numerically, but also in the form of a convenient analog display with trend
charts.

Avariety of hardware and software interfaces can be used to communicate with higher-level
control systems. At the time of writing this document, the following interfaces are available:

- Modbus/RTU (RS-485)
—  Modbus/TCP (Ethernet)
— PROFINET (Ethernet, Dual Port)
— EtherNet/IP (Ethernet, Dual Port)

109357_en_00
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A variety of parameters from the EMpro energy measuring device can be read or configured
in order to communicate with higher-level control systems. These parameters, the
associated addresses, additional information and help texts are available in the web server.
All information required for setting up communication with higher-level control systems is
contained in a register table in the integrated web server. It is therefore usually not
necessary to look up parameters in the paper copy of the documentation.

The register table contains:

Device data

— Device information

—  Device configuration (digital input/digital output)
Network (TCP/IP)

Interfaces for higher-level control systems (e.g., Modbus/RTU, Modus/TCP,
PROFINET, EtherNet/IP™)

Control and status registers

— Device control

— Device status

— Measuring system control

Process data

— Measured values

—  Counter values

— Pulse counter

—  Statistics

— Total harmonic distortion THD

— Harmonics

- Voltage quality

12/196
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Device description

2.1 Product overview

Table 2-1 Product overview
Description DIN rail devices
Current measuring input Current transformer Rogowski connection
Modbus/TCP with display EEM-MA370 EEM-MAS371
2907983 2908307
Modbus/TCP without display | EEM-MB370 EEM-MB371
2907954 2907955
Modbus/TCP with display + EEM-MA370-R EEM-MA371-R
Modbus/RTU 2907980 2907985
Modbus/TCP without display + | EEM-MB370-PN EEM-MB371-PN
PROFINET 2907984 2908308
Modbus/TCP withoutdisplay + | EEM-MB370-EIP EEM-MB371-EIP
EtherNetIP™ 2907971 2907976
109357_en_00 PHOENIX CONTACT ~ 13/196
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Mounting and installation

3 Mounting and installation

3.1 Mounting

You can snap the device onto a DIN rail in the control cabinet. The mounting position can
be freely selected, but will be determined by the readability of the LCD.

Figure 3-1 Mounting

Figure 3-2 Removal

109357_en_00 PHOENIX CONTACT 15/196
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3.2 Installation

A DANGER: Risk of electric shock

If the device is disconnected, the secondary side of the relevant current transformers must
be short circuited.
Install the current sensors and corresponding measuring devices only when the power
supply of the system is disconnected.
When the current transformer is operated with an open secondary circuit, hazardous
voltages may occur at the secondary terminal blocks.

When measuring by means of current transformers or Rogowski coils, the accuracy is
greatly influenced by the quality of the current sensors used.

o

16 /196 PHOENIX CONTACT 109357_en_00



Mounting and installation

3.2.1 Pin assignment

3.2.1.1 Current transformer

o

Maximum tightening torque for the relevant screws: 0.5 Nm ... 0.6 Nm.

EMpro

ccc
o
<
R
LILIILS

)
S
)
)
)
0
S

L Ny Vg Vp Vg Vy L ETH

Figure 3-3 Pin assignment example

11,12, 13

DI+, DI-

DO+, DO-

L, N(L)

V1,V2,V3, VN

1 FE

RJ45

LED

Optional (depending on the version):
1 x RS-485

2x ETH RJ45

Current measuring input, current trans-
former

Digital input

Digital output

Supply

Voltage measuring input
Functional ground

Ethernet connection (Modbus)
Status

RS-485 connection (Modbus/RTU)
Ethernet connection (PROFINET)

Ethernet connection (EtherNet/IP™)

109357_en_00
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3.21.2 Rogowski coil

DI DO RC, RC, RC,

©
WOOOO OOOOOD
0 @
£ -

ccc
o
<
R
LILIILS

J

00

)
)
)
s
S

L Ny  Vy Vp Vg Vy L ETH

Figure 3-4 Pin assignment example

RC1, RC2, RC3
DI+, DI-

DO+, DO-

L, N(L)
V1,V2,V3, VN
i1FE

RJ45

LED

Optional (depending on the version):
1 x RS-485

2x ETH RJ45

Current measuring input, Rogowski coil
Digital input

Digital output

Supply

Voltage measuring input

Functional ground

Ethernet connection (Modbus)

Status

RS-485 connection (Modbus/RTU)
Ethernet connection (PROFINET)

Ethernet connection (EtherNet/IP™)

PHOENIX CONTACT
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Mounting and installation

3.2.2 Supply

You can connect the device supply as follows:
1. Connection (L/N)
2. Connection (L/L)

Connection L/N

L1 : L1
L2 L2
L3 L3
N N’

PE — - — - — - — - — - — - — - — - — - PE’

Figure 3-5 Connection L/N

Connection L/L

L1 : L1
L2 L2
L3 L3
N N’

PE—-—-—-—-— - — - — - — - —- PE’

Figure 3-6 Connection L/L

Supply voltage range: 100V AC ... 230 V AC +20%
150V DC ... 250 V DC +20%
Fuse: <16 A

109357_en_00 PHOENIX CONTACT 19/196
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3.23 Grid types
The device is designed for connection to various network types in two-, three- or four-
conductor networks with symmetrical or asymmetrical load.

Where current sensors are concerned, a differentiation is made between current
transformers and Rogowski coils, depending on the device type.

The definitions of the grid types are as follows:

1PH One-phase network

2W Two conductors

1CT One current transformer
Alternative:

1RC One Rogowski coil

3.2.3.1 Current transformer (CT)

1PH-2W-1CT

oL,
vivzvawn L|[s,'s,'s, s,!ls, s,

L1’
L2’
L3’

Figure 3-7 One-phase network, two conductors, one current transformer

2PH-2W-1CT

Vi v2 v3 vN L

L1’
L2 L2’
L3 L3’

N N’
PE —-—-—- S PE’

L1

Figure 3-8 Two-phase network, two conductors, one current transformer
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Mounting and installation

3PH-3W-1CT

L bl L
VIV2V3VUN L[S, s,/s,'s,]s, s,

I
'

L1 ¢ ! =7
I

oo ! L1
L2 | L2"
L3 ’ L3"
N N”
PE —- — - —- GRS U PE’
Figure 3-9 Three-phase network, three conductors, one current transformer
3PH-3W-2CT
n Iy I I, I Iy
VIV2V3 VN £ |8, s,!ss,!s, s,
I
L1 ! ! L1
L2 | oo L2’
L3 ; ; L3"
PE —- — - —- S L— . PE’

Figure 3-10 Three-phase network, three conductors, two current transformers

3PH-3W-3CT

N W
vivaVvsvN L ||s, s,!s, s, s,

L1
L2
L3
N
PE —- — - — -

Figure 3-11

3PH-4W-1CT

Vi V2 V3 VN =

Figure 3-12 Three-phase network, four conductors, one current transformer
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3PH-4W-3CT

L bl L
VIV2V3VUN L[S, s,/s,'s,]s, s,

oo - L1’

I

'
u — |
L2 | = L2
L3 : oo L3’
N N
PE—-—-—- S — 4— - PE

Figure 3-13 Three-phase network, four conductors, three current transformers

2PH-3W-2CT

N W
vivaVvswN L ||s,s,!s, s, s,

! L1
| L2
: L3

N
L PE’

Figure 3-14 Two-phase network, three conductors, two current transformers
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Mounting and installation

3.2.3.2 Rogowski coil (RCP)

1PH-2W-1RC

RC, ' RC, | RC,

1 I I
Vi V2 V3 VN = || W, B,W, B, W, B,

Figure 3-15 One-phase network, two conductors, one Rogowski coil

2PH-2W-1RC

| |[ RS T RC, 1 RC,
V1 V2 V3 VN = ||W, B,|W, B,|W, B,

! L1
L2’

L1
L2

L3 L3’
N N’

I
'
I
.
I
PE — - — - —- L PE’

Figure 3-16 Two-phase network, two conductors, one Rogowski coil

3PH-3W-1RC

RC, | RC, ' RC,
vi vz vavN L ||w, B,lw, B,lW, B,

|
.

L1 — I =l L1
|

L2 L2’
L3 L3’
N N’
PE —- — - — - L PE

Figure 3-17 Three-phase network, three conductors, one Rogowski coil
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3PH-3W-3RC

RC, ' RC, ' RC,
vi vz vavN L ||w, B,lw, B,lW, B,

L1
L2

L1’
L2’

e —

L3 L3’
N N’
PE — - — - — - - — - — - — - — - — - PE’

Figure 3-18 Three-phase network, three conductors, three Rogowski coils

3PH-4W-1RC

[ Re. 1 Re, TR,

vivzvswn L ||w, B,'w, B,!W, B,

| |

i |
L1 : ! L1
L2 | L2’
L3 L3’
N N’
PE — - — - — - | PE’

Figure 3-19 Three-phase network, four conductors, one Rogowski coil

3PH-4W-3RC

RC, | RC, | RC,

vivzvswn L||lw, B'w, B,!W, B,

| NN

i l l |
L1 —— ' L1
L2 | | L2’
L3 : ' L3’
N N
PE —-— - —- S PE’

Figure 3-20 Three-phase network, four conductors, three Rogowski coils

2PH-3W-2RC

| |[ RS T RC, 1 RC,
V1 V2 V3 VN £ ||w, B,|W, B,|W, B,

Figure 3-21 Two-phase network, three conductors, two Rogowski coils

24 /196 PHOENIX CONTACT 109357_en_00



Operating and indication elements

4 Operating and indication elements

4.1 Energy measuring device with display

0000 OO0
al i r 3

EMpro

o]

J =
0O 000 O

1 LCD display, two-color backlit
2 Operating buttons 1...4 for displaying measured values and for changing the

configuration
3 Pulse LED

4.2 Energy measuring device without display

0000 OO0
1 =
Impuls (;//3
Status (;//2
1
‘00 QOQ@ O mmet

Figure 4-1 EEM-MB-370

1 Reset button
2 Status LED
3 Pulse LED

109357_en_00 PHOENIX CONTACT 25/196



EMpro - multifunctional energy measuring devices for DIN rail mounting

4.3 Energy measuring device without display, with
additional PROFINET interface
| 0000 0og000
//5
//4
| -3
B G|
/2
| —
T = L 1
OO OOO% O reac

Figure 4-2

a h~r ODN =

Table 4-1

EEM-MB-370-PN

Reset button

Status LED
PROFINET status BF
PROFINET status DCP
Pulse LED

Name

Color/status

Description of PROFINET communication

BF

Red

PROFINET communication

Off

Communication OK

On (red)

Fault in the communication controller or no physi-
cal connection to the PROFINET network

Flashing

PROFINET timeout

DCP

Green

Flashing

DCP flashing
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Energy measuring device without display, with

4.4
additional Ethernet/IP
0000 HOUOOO
1 —
////////5
////////4
//3
/2
[ — A
1 = L 1
QO OOO% O meac

interface

Figure 4-3 EEM-MB370-EIP
1 Reset button
2 Status LED
3 Ethernet/IP status: NS (network status)
4 Ethernet/IP status: MS (module status)
5 Pulse LED
Table 4-2
Name Color/status Description of Ethernet/IP communication
MS Green/red Module status
Off Supply voltage not present
Flashing (green) Device is not configured
On (green) No error
Flashing (red) Repairable error/peripheral error/message,
e.g., overload, output driver, IFS device er-
ror, configuration error
On (red) Internal error
Replace the device.
Flashing (green/red) Self test

109357_en_00
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Table 4-2
NS Green/red Network status

Off Supply voltage not present

Flashing (green) IP address assigned, but no EtherNet/IP
connection

On (green) EtherNet/IP connection configured, cyclic
data transmission OK

Flashing (red) EtherNet/IP™ connection timeout, connec-
tion interrupted

On (red) IP address conflict

Flashing (green/red) Self test

4.5 Technical data of the display

Technical data

Display technology FSTN positive, transflective
Resolution of devices for installation on 128 x 80

front panel

Viewing angle Min. 30° (horizontal and vertical)
Backlight White and red
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4.6

Table 4-3

Displaying the events

Displaying the events

Meaning

Voltage transducer configured

Measured values faulty (flashing)

Tariff 1 set

Tariff 2 set

Tariff 3 set

Tariff 4 set

Network connected

Warning

User logged in

I:-I:,[E?E:I-u[EJEIEJ@:E%g

User logged out
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4.7 Operating elements on the display (softkeys)
Table 4-4 Meaning of the softkeys
Icon Meaning

Open/close settings menu

Scroll up

Scroll down

Select menu page

Exit menu page

Edit setting

Apply modified setting

Increment (increase)

Decrement (decrease)

Next position

Confirm query

Reject query/first configuration: go back to start

EESODRGEREEAD

Reset: the displayed values are reset
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Basic device configuration

5 Basic device configuration

The first time the energy measuring device is switched on, the installation wizard for the first
configuration (basic device configuration) automatically starts. In the basic device
configuration, you can edit the default settings of the device. Depending on the
requirements, you can perform the basic device configuration via the display or via the
integrated web server.

Menu-driven configuration is available for the following parameters:

- Language

— Network settings

- Grid type

—  Current input

- Voltage input

5.1 Basic device configuration via the display

1. To start the first configuration (basic device configuration) of your energy measuring
device, press the button.

welcome to first [
configuration
4 |

Figure 5-1 Starting the basic device configuration

5.1.1 Step 1: Language selection

Deutach EX
Italizng | 0K |
E=pariol
Hrwatzki KN
Figure 5-2 Language selection

1. Use the IEE and ISl buttons to select the desired language.
2. To proceed, press the button.

109357_en_00
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5.1.2 Step 2: Network settings

Meteark 3

Do wou want to edit [
network settingz?
Ex

Figure 5-3 Network settings

1. If you do not want to edit the network settings, press the EESl button.

2. If you want to edit the network settings, press the button.

5.1.3 Step 3: IPv4

JETYSOEK =3
Static | ]
IF address

1921681 2 ﬂ
Subret mask: EDIT

TEE SRR TRA N

Figure 5-4 IPv4

To open edit mode, press the [SElN button.

Next, apply the settings by pressing the Il button.
After you have entered all settings, press the button.

ok w0bd -~

To scroll through the possible values, use the buttons and IEM.

To enter a network setting, use the IEl or IFMll buttons to scroll to the desired setting.
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514 Step 4: Grid type

Current transformer

[ = |
[ . |
FPH-MWACT
3 Phases L
Figure 5-5 Selection of grid type with current transformers

Rogowski coil

3 Phazes

Figure 5-6 Selection of grid type with Rogowski coils

1. Use the IEE or Pl buttons to select the desired grid type.
2. Toproceed, press the button.

Explanations and information on the various grid types are available in Section “Grid
types” on page 20.

)
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5.1.5 Step 5a: Current input (energy measuring device with
current transformer)

Current input [ |
55 |n

Secondary

58 EX

Iwert 11 .

i EQIT

Figure 5-7 Current input (energy measuring device with current transformer)

1. To open the edit mode for the “Primary” device setting, press the [Eilll button.
2. To set the primary current, press the buttons [IFll and IEH .
3. To apply the change, press the I button.

To set the secondary current, proceed in the same way as for setting the primary current.

4. Toinvert the current inputs, activate the checkbox below the appropriate current input
with the [S¥ll button.

5. To continue the basic device configuration, press the button.
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5.1.6 Step 5b: Current input (energy measuring device with
Rogowski coil)

Current input [ |

Fhoenix Contact | = |

Primary
4000 5, Ex
Irwert 1 .
phis EQIT
Figure 5-8 Current input (energy measuring device with Rogowski coil)

1. Use the [E8ll button to open the edit mode of the “Manufacturer” device setting.
2. To make changes, use the buttons Il and IEH -
3. To apply the change, press the II#l button.

The same procedure applies to editing the nominal current.

4. To activate or deactivate a checkbox, press the [EEll button.
5. To continue the basic device configuration, press the button.

5.1.7 Step 6: Voltage input

valtage input [ |

Woltage transducer

W] [ |

Maminal woltage

200 W KX
EDIT

Figure 5-9 Voltage input

1. If you use a voltage transducer, activate the checkbox with the [E8lll button. When you
activate the checkbox, the primary and secondary voltage is displayed.

2. If no voltage transducer is used, enter the nominal voltage by means of the Il and

IEJ buttons.
Select it with the Sl button.

Use the buttons and to make changes.
To save the changes, press the @ button.
To proceed, press the button.

o0 s W
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e

5.1.8 Step 7: Configuration overview

conclusion
The following
configuration wa: ||
sel

Srid type El
SPH-W-ZCT

Current inout Ed

Figure 5-10  Configuration conclusion

1. Use the buttons Il and IEE to check your configured settings.
2. If you are satisfied with the first configuration, finish it by pressing the button.
3. Torestart the first configuration, press the IEMl button.

5.1.9 Step 8: Setting a personal PIN

Pl

Wie recormmend that
vou zetyour parsonal AR
FIM to ensure safae
operation.
Do ywou want to
_change the FIN? S

Figure 5-11 Setting a personal pin

1. To ensure safe operation, you can select a personal PIN. To this end, press the
button.

2. If you do not want to change the PIN, press the EE@l button.

5.1.10 Step 9: Activating the PIN

P
[Piry active I
& [+ |
PIM
AhAA n
EDIT

Figure 5-12 Activating the PIN

To activate the PIN, press the button.

Use the buttons and to enter the desired PIN.

To apply the changes, press the I button.

To finish the basic device configuration, press the button.

PoObd =

To ensure safe operation, we recommend changing the access data for the display!

36 /196

PHOENIX CONTACT

109357_en_00



Basic device configuration

For additional information, please refer to Section “Configuration” on page 71.

5.2 Basic device configuration via the web server

We recommend using the integrated web server to perform the device configuration. You
can access the web server directly after you have switched on the device. An installation
wizard guides you through the basic device configuration process.

o

By default, a static IP address is set for the device.

To start the basic device configuration via the web server, open the Internet browser. Enter
the following URL:

IP address: 192.168.1.2
Subnet mask: 255.255.255.0
Default gateway: 0.0.0.0

DHCP: Off

DNS server: 0.0.0.0

Make sure that your computer and the energy measuring device are in the same network.
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5.2.1 Step 1: Network settings

The first step in the basic device configuration is the network settings.

Navigation on the web “Network settings”
server

ttings / Grid type / Current input / Voltage input / Configuration overview EN

4

Network
Status
IP address: 192.168.1.2
Subnet mask: 255:255:255.0
Standard gateway: 0.0.0.0
DHCP: Off

Device name:

EEM-MA770-EIP

Settings

Mode:

IP address:

Subnet mask:

Standard gateway:

DNS server:

Device name:

Static

192.168.1.2

255.255.255.0

0.0.0.0

0.0.0.0

EEM-MA770-EIP

A

Figure 5-13 Network settings

Status Here, an overview of the current network configuration is displayed.

Settings Enter the desired network settings as appropriate for the respective application.
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5.2.2 Step 2: Selecting the grid type

The second step is the selection of the grid type for the application.

Network settings / Grid type / Current input / Voltage input / Configuration overview EN =
© 1 phase with neutral - 1PH_2W_1CT 2 phase witout neutral - 2PH_2W_1CT
current transformer current transformer
Vi V2 Vo Wi r-';j[ N e Vi V2 Vo W FEJ [5,h el
T
I 1
} - ] -
! i ! i
! i ! i
L ; 1 Ly’ L : i L'
i i L P Lt
L i i 1
! 1 ! 1
N L : N' ! 1
[: ISP S S S P PE* PE sy T R S e PE
o 3 phase witout neutral - 3PH_3W _1CT 3 phase witout neutral - 3PH_3W _2CT
current transformer 2 current transformers

Vi Ve Vo WnFE| gt g0, lgby [vivevo v FE] [glte fs s Tai B
! !
I - 1 -
! i ! i
! i ! i
i . i ]
Lt — o L L ‘ J‘ L
L2 P L2' L2 == ; L2'
Ls " i La' Ls ; — L'
i i i |
PE ; sl PE' PE e 4 s BE
= 3 phase witout neutral - 3PH_3W_3CT = 3 phase with neutral - 3PH_4W_1CT
3 current transformers current transformer
Vi V2 Va Wi FEJ [Slhkgs By Vi Vo Vi W F?EJ [s‘h T T
o
I 1
I ] ! -
I | I i
! i ! i
Lt 1 L L' L | i L'
L I — L' L —— L'
Ls ! — La' Ls 1 La'
i v, : i
! N ; N
A L e S S . P P s s o s o PR
@ 3 phase with neutral - 3PH_4W _3CT = 2 phase with neutral - 2PH_3W _2CT
3 current transformers 2 current transformers
Vi V2 Va Wn FE| |5 l1g i g i lag Vi Vz Va VN FE| | g1 i 2, g 18,
I I
| - ] 1
I I
I I :
L : L' Lt : 1 L'
[ H— L2 L2 i — : L2
Ls i — La' ! = i
N ; N N i ! N
PE . s PE' PE . 4 __pE

Figure 5-14 Grid type

Taking the device installation into account, select the desired grid type from the options
provided in the overview.
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5.2.3 Step 3: Configuration of the current input (current

transformer)
° Depending on the device selection and the associated device-specific current sensors,
1 the current input setting may vary.

Configuring the current input is the third step of the basic device configuration.

Network settings / Grid type nput / Voltage input / Configuration overview EN s

I

Primary: 5 5 A
Secondary: 5 + | A
Invert 11: &
Invert 12:

Invert 13:

z L EFE

-
m
|

i
|

i
|

i

|

i
i
i
i
|

'r
|

i
i
i
[
,.

Figure 5-15 Current input, current transformer

Primary Enter the primary current of the application here.
Secondary Select the secondary current (1 A or 5 A) of the current transformer.
Inversion With this function, the respective phase of the current transformer is inverted by the

firmware. It is no longer necessary to rewire the two conductors.
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5.24 Step 3: Configuration of the current input (Rogowski coil)

° Depending on the device selection and the associated device-specific current sensors,
1 the current input setting may vary.
Configuring the current input is the third step of the basic device configuration.
Network settings / Grid type / Current input / Voltage input / Configuration overview EN &
Primary: 4000 A
Transmission factor: 100 mV /[ kA
Internal resistance: 263 Q
Invert I1: O
Invert 12: O
Invert 13: O

RC1 , RC2 | RCa
W2 Bz Wi Bs

© 2019 PHOENIX CONTACT - Version: 1.1.2

Figure 5-16 Current input (Rogowski coil)

Primary Enter the primary current of the application here.

Preselection Select a Rogowski coil of Phoenix Contact. You do not have to configure any other settings.
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Invert 1 With this function, the respective phase of the Rogowski coil is inverted by the firmware. It
is no longer necessary to rewire the two conductors.

If you use Rogowski coils of manufacturers other than Phoenix Contact, you have to
configure additional settings.

Amplitude transmission Enter the amplitude transmission factor (mV/kA) of the Rogowski coil.

factor Refer to the documentation of the Rogowski coil for the amplitude transmission factor.

Internal resistance Enter the internal resistance (Q) of the Rogowski coil.

Refer to the documentation of the Rogowski coil for the internal resistance.

Inversion With this function, the respective phase of the Rogowski coil is inverted by the firmware. It
is no longer necessary to rewire the two conductors.
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5.2.5 Step 4: Voltage input

If you use a voltage transducer in your application, activate the checkbox here.
Subsequently follow the next steps.

Network settings / Grid type / Current input / Voltage input / Configuration overview EN =
Voltage transducer: E
Nominal voltage: 300 £ v

Vi V2 V3 W FE

z L EF

Figure 5-17  Voltage input
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Network settings

Voltage transducer:
Primary:

Secondary:

5.2.6 Optional: Voltage transducer

Grid type / Current input / Voltage inpu Configuration overview
]|
60 |V
300 |V

V2 V3 W FE

Sz

pap—

|

|

= 1
L1 . E t L1t
L L Lt
Ls - Ls
N . N
PE L S _ PE

Primary

Secondary

Figure 5-18  Voltage input with voltage transducer

Enter the primary voltage of the voltage transducer.

Enter the secondary voltage of the voltage transducer.

EN

a*
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Network settings

| We recommend that you change the password for this website and the PIN for Modbus and possibly the display to ensure safe operation.

Complete

Grid type

Configuration overview

Current input

5.2.7

Voltage input / Configuratior

Step 5: Configuration overview

Network settings
IP address:  192.168.1.2
Subnet mask:  255.255.255.0
Standard gateway:  0.0.0.0
DNS server:  0.0.0.0
DHCP: Off
Grid type
3PH_4W _3CT:
3 phase with neutral | Vi V2 Vs Vn FE ‘ T e SBJ
3 current transformers 7
i
i
1
i
| i
i .
Lt i o ; [E}
L L L2
|, T
Ls ; I Ls
N i N
PE b e PE
Current input
Primary:  SA
Secondary: S5A
Invert I1:
Invert 12: & 4t
L2 [E:4
Invert 13: L — L
N N
P s i e S i v i it IR
Voltage input
Voltage transducer:
Vi V2 Vs
Primary: 60V
Secondary: 300V
L L
L2 (53
Ls - s
N i N
PE ‘ PE
Figure 5-19 Configuration overview
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Check all settings and close the basic device configuration.

° For your own safety, we recommend changing the access data for the web server!
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6 Navigation structure and display

6.1

Figure 6-1

Menu structure on the display

[Language BRI
L —|Deutsch
Italiano
Espaiiol
Hrvatski
[Measurement system [Ny
} —|Current input
| —|Voltage input
L —|Auto configuration
Network ___ EEE
L —|Modbus RTU
EETTE -  contrast
} —|Brightness
} —|Permanent light
} —|Alarm light
} —|standard display
L —|Refresh time

PIN active

WBM active (Web Based Management)

Modbus TCP active

Factory reset

Sy.
Re!

Confirm alarms

Tariff meters

Energy counter

Pulse counter

Load operation

DO /DI R

DO state

L_

DI state

Date / Time -—T-

Time

Date

Time zone

Summer time rule

SNTP server

em
t

Device info -T-

Device

Metering point

Device label

Article number

Serial number

Firmware version

Hardware version

Date of production

MAC address

Operating hours

Load operation

— - —‘Contact: Phoenix Contact

Menu structure on the display
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6.2 Menu structure on the web server

DORESTRECHOO@O

Home

EEM-MA770-EIP

Instantaneous values

Device label: Device label

&

EN :

Metering point: Metering point

Instantaneous values

Meter readings Phase conductor == ] L Phase voltage (== EL Current == ELI
. voltage
Statistics U1 0,00 V 1 0,00 A
Register table u12 0,00 vV
. u2 000 V 12 000 A
Settings 23 000 v
Measurement system us3 0,00 V I3 0,00 A
Average values u31 0,00 V
Tariffs UsysLN 0,00 V IN 0,00 A
} UsysLL 0,00 V
Logging Isys 0,00 A
Alarming
NEtwork ra ra r1
i it Frequency == WL Active power == WEC R Reactive power == W
odbus
Digital output f 0,00 Hz P1 0,00 W Q1 0,00 var
Digital input
Impulse counter P2 0.00°W a2 0,00 ¥
Date/ Tiie P3 000 W Q3 0,00 var
Identifier
Display P 0,00 W 3Q 0,00 var
System
Device information Apparent power == | LR Power factor == ER cos((p) == ELL
Usermansgement 51 000 VA PF1 1,00 coslol) 1,00
Configuration data
Firmware 52 0,00 VA PF2 1,00 cos(p2) 1,00
Help
23 0,00 VA PF3 1,00 cos(e3) 1,00
3s 0,00 VA PF 1,00
Phase angle U-| [==QEii :: Phase angle U-U == EO} :] THD phase B Lot :]
conductor voltage
ol 0,00 ° 91N 0,00 °
u12 0,00 %
°2 0,00 © @2N 0,00 °
u23 0,00 %
93 0,00 ° o3N 0,00
us1 0,00 %
THD phase voltage == LT THD current [== J EL
Ul 0,00 % 11 0,00 %
u2 0,00 % 12 0,00 %
u3 0,00 % 13 0,00 %
IN 0,00 %
Figure 6-2 Menu structure on the web server
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The figure shows the start screen of the web server in operating mode after the basic device
configuration has been completed.

The following information appears in the header:

—  Order designation

- Equipment identification (EID) of the device, which you can name as desired

A defined measuring point, which you can name as desired

Language selection

The menu tree contains the following:

Home: Reading measured data and measurement values
Settings: Configuring the device and device parameters
System: Managing rights and provision of information and data

109357_en_00
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7 Device settings and information

7.1 Selecting the language

1

Navigation on the display

sa.

The language selection for the display and the web server can differ. Thus, changing the
language via the display does not affect the language set in the web server, and vice ver-

“Language”

| —|Deutsch

| —[ltaliano

| —|Espafiol

L —|Hrvatski

Measurement system

Network

Display
System

Reset

DI /DO
Date / Time
Device info

Help

Figure 7-1 “Language” menu

Deutach
Italiano
Ezpafial

Hrvatski KN

Figure 7-2 Language selection

You can select the display language via the display.

The default setting for the language is English.
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Navigation on the display

7.2 Date and time

tem time for at least one day.

When the device is switched off, or in the event of a power loss, the device retains the sys-

This is usually adequate for maintenance and installation work.

7.2.1 Reading the date and time

“Date / Time”

Language
Measurement system
Network

Display

System

Reset
DI /DO

— 1 —|Date

F —[Time

[} —|Time zone

F —[summer rule time

L —|SNTP Server

Device info

Help

Figure 7-3 “Date / Time” menu

Diate f Time ﬂ“

Date

2019 -11 - 29 El
Tirme

074651 [
Time zone

<+ NN n

Figure 7-4 Settings: “Date / Time”

On the device display, you can only read the date and time settings.

The date and time settings can only be changed via the integrated web server or the Mod-

bus communication interface.

The web server provides the following modes for setting the date and time:

- Manual
— SNTP server
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7.2.2 Setting the date and time manually

Navigation on the web “Settings, Date / Time, Settings, “Manually” mode
server

Date / Time

Status

Time: 11:05:07 AM

Date: 09/09/2019

Settings
Mode: Manually 3
Time: 11:04:26 (<]
Date: 09.09.2019 [ <] Current date
Time zone: UTC+01:00 Africa (Lagos, Tunis), Europe (Amsterdam, %
Summer time EU =
rule:
Discard Save
Figure 7-5 “Settings, Date / Time, Settings, “Manually” mode
Status Here, the current date and current time is shown.
Settings Here, you can change the settings for the date and time.
Time zone Here, you can select a time zone. You can find a list of all time zones in Section “Time zones”
on page 55.
Summer time rule Here, you can select a summer time rule. A description of the summer time rules can be

found in Section “Summer time rule” on page 57.
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Navigation on the web
server

Date / Time

7.2.3 Synchronizing the date and time with an SNTP server

“Settings, Date / Time, Settings, “SNTP Server” mode

Status

Time: 4:59:04 PM

Date: 12/22/2019

Settings

Mode: SNTP server &

SNTP server: europe.pool.ntp.org Check connection

Polling cycle: 300

s

Time zone: UTC+01:00 Africa (Lagos, Tunis), Europe (Amsterdam, Belgrad, Berlin, Briisst ¢

Summer time rule: EU

Settings

Mode

SNTP server

Polling cycle

Time zone

Summer time rule

-

=]

Figure 7-6 Menu: “Settings, Date / Time, Settings, “SNTP Server” mode

Here, you can change the settings for the date and time.

Via the “SNTP server” Modbus, the internal clock of the device is automatically synchro-
nized with an SNTP server (Simple Network Time Protocol).

Enter the address or the URL of the SNTP server and check the entered address by clicking
“Check connection”.

Enter the desired polling rate in seconds (s).

Here, you can select atime zone. You can find a list of all time zones in Section “Time zones”
on page 55.

Here, you can select a summer time rule. A description of the summer time rules can be
found in Section “Summer time rule” on page 57.
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Navigation on the web

server

7.2.4 Time zones

“Settings, Date / Time, Settings, “Time zones”

GMT -12:00
GMT -11:00
GMT -10:00
GMT -09:30
GMT -09:00
GMT -08:00
GMT -07:00
GMT -06:00
GMT -05:00
GMT -04:30
GMT -04:00
GMT -03:30
GMT -03:00
GMT -02:00
GMT -01:00
GMT 00:00

GMT +01:00

GMT +02:00

GMT +03:00

GMT +04:00

GMT +04:30
GMT +05:00

GMT +05:30
GMT +05:45
GMT +06:00
GMT +06:30
GMT +07:00

Pacific (Midway, Niue, Samoa)

Pacific (Hawaii, Honolulu, Tahiti)

Pacific (Marquesas)

America (Anchorage, Yakutat, Alaska)

America (Los Angeles, Vancouver, Tijuana)

America (Denver, Edmonton, Phoenix, Yellowknife)

America (Chicago, Cancun, Mexico City, Costa Rica, Winnipeq)
America (Cayman, Bogota, Havana, Lima, New York, Panama, Toronto)
America (Caracas)

America (Asuncion, Barbados, Grenada, Santiago)

America (St. Johns), Canada (Newfoundland)

America (Buenos Aires, Cordoba, Bahia, Recife, Sao Paulo)
America (Noronha), Atlantic (South Georgia)

Atlantic (Azores, Cape Verde)

Africa (Accra, Dakar) Europe (Lisbon, Madeira, Reykjavik, Dublin, Lon-
don)

Africa (Lagos, Tunis)

Europe (Amsterdam, Belgrade, Berlin, Brussels, Copenhagen, Paris,
Rome)

Africa (Cairo, Johannesburg)

Europe (Helsinki, Athens, Riga, Sofia)
Africa (Mogadishu, Nairobi),

Asia (Baghdad, Bahrain, Kuwait, Quatar),
Europe (Minsk, Kaliningrad)

Asia (Tehran, Baku, Dubai)

Europe (Moscow, Volgograd)

India (Mahe, Mauritius, Reunion)

Asia (Kabul)

Asia (Dushanbe, Tashkent)

India (Maldives)

Asia (Calcutta, Colombo)

Asia (Kathmandu)

Asia (Almaty, Bishkek, Dacca, Yekaterinburg, Thimbu)
Asia (Rangoon), India (Cocos)

Asia (Bangkok, Jakarta, Novosibirsk, Omsk)
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GMT +08:00

GMT +08:45
GMT +09:00
GMT +09:30
GMT +10:00

GMT +11:00

GMT +11:30
GMT +12:00

GMT +12:45
GMT +13:00
GMT +14:00

Asia (Brunei, Hong Kong, Kuala Lumpur, Singapore, Taipei, Manila),
Australia (Perth, West)

Australia (Eucla)

Asia (Irkutsk, Seoul, Tokyo)

Australia (Adelaide, Darwin, North, South)
Asia (Yakutsk)

Australia (Brisbane, Melbourne, Queensland, Sydney, Tasmania)
Asia (Vladivostok)

Pacific (Guadalcanal)

Pacific (Norfolk)

Asia (Kamchatka)

Pacific (Auckland, Fiji, Majuro)

Pacific (Chatham)

Pacific (Apia, Enderbury, Tongatapu)
Pacific (Kiritimati)
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Navigation on the web

7.2.5 Summer time rule

“Settings, Date / Time, Settings, Summer time rule”

server
Date / Time
Status
Time: 5:02:35 PM
Date: 12/22/2019
Settings
Made: SNTP server i
SNTP server: europe.pool.ntp.org Check connection
Polling cycle: 300 s
Time zone: UTC+01:00 Africa (Lagos. Tunis), Europe (Amsterdam, Belgrad, Berlin, Briiss¢ +

Summer time rule:
Based on UTC:
Begin summer time:

End summer time

Status

Settings

Manually
s

Last s
Last s

Sunday $ | in March $ | 01:00 o'clock

Sunday $ | in October $ | 01:00 o'clock

Figure 7-7 Menu: “Settings, Date / Time, Settings, Summer time rule”

Here, the current date and current time is shown.

Here, you can change the settings for the date and time.

You can select the summer time rule for Europe or the USA, or set a summer time rule man-
ually. If you set the summer time rule manually, you can specify the start and end of the sum-
mer time rule:

Month

Day of week
Hours
Minutes
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7.3 Adjusting the display (contract, brightness, illumi-
nation time of backlight)

7.3.1 Adjusting the contrast of the display
Navigation on the display “Display, Contrast”

Contrast

Language
Measurement system
Network

| —|Brightness

[ —|Permanent light

F —|Mlumination time
| —|Alarm light
| —|standard display

L —|Refresh time

System

Reset
DI/ DO
Date / Time

Device info
Help

Figure 7-8 Menu: “Display, Contrast”

Displa ﬂ“
50 % EX
Brightness

10% %, EDIT

Permanent light
i oht

Figure 7-9 Settings: “Display, Contrast”

You can set the contrast of the display. The default setting for the contrast is 50%.
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Navigation on the display

7.3.2 Adjusting the brightness of the display

“Display, Brightness*

Language
Measurement system
Network

Display -7

Contrast
|_ _

I__

Permanent light

I__

lllumination time

I__

Alarm light

I__

Standard display

L _

Refresh time

System

Reset
DI /DO
Date / Time

Device info
Help

Figure 7-10 Menu: “Display, Brightness”

Displa ﬁ“
50 % KX
Brightness

10% g, EDIT

Permanent light
ic = KN

Figure 7-11 Settings: “Display, Brightness*”

You can adjust the brightness of the display. The default setting for the brightness of the dis-

play is 100%.
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Navigation on the display

7.3.3 Adjusting the illumination time of the backlight

“Display, Permanent light, lllumination time”

Language

Measurement system
Network

Display i

|__
|__
|__
|__
|__

L —

Contrast

Brightness
Permanent light
lllumination time

Alarm light
Standard display

Refresh time

System

Reset
DI /DO
Date / Time

Device info
Help

Figure 7-12 Menu: “Display, Permanent light”

Display ol
Brighiness L
100 % ﬂ
Petmanent light

EDIT

Alarm light

O EN

Figure 7-13 Settings: “Display, Permanent light”
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Permanent light

Permanent light

Illumination duration

When the “Permanent light” checkbox is enabled, the white backlight of the display is on
permanently.

Digplay “re
Permanent light

m| Ea
lumination time

00k Odrm 203 ECIT
Alarm light

g KR

Figure 7-14 Settings: “lllumination time”

When the “Permanent light” checkbox is disabled, the white backlight of the display is off.

When the “Permanent light” checkbox is disabled, you can freely define the duration for
which the backlight remains lit.

The default setting for the illumination time is 20 seconds.

You can also change the settings for the illumination time via the web server.
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7.3.4 Selecting the format of the standard display (IEC or IEEE)

Navigation on the display “Display, Standard display”

Language

Measurement system

Network
Display — 1 —|Contrast

| —|Brightness

[ —|Permanent light

F —[lumination time
F —|Alarm light
| Standard display

L —|Refresh time

System

Reset
DI/ DO
Date / Time

Device info
Help

Figure 7-15 Menu: “Display, Standard display”

Display -
BLarmn light =
& El
Standard dizplay

IEC =
Refresh time

1 s KN

Figure 7-16 Settings: “Display, Standard display”

Standard display You can choose between the formats IEC and IEEE for displaying the measured values and
the associated units.

The default setting is IEC.

You can also change the format for the standard displays via the web server (see Section
“Adjusting the display via the web server” on page 65).
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Navigation on the display

Alarm light

7.3.5 Activating color change for alarm

“Display, Alarm light”

Language
Measurement system
Network

Display -T-

|__
|__
|__
|__
|__

L —

Contrast

Brightness

Permanent light

lllumination time

Standard display

Alarm light

Refresh time

System

Reset

DI/ DO
Date / Time
Device info
Help

Figure 7-17

Disglax -
LIMIRETIion Tine “

00k 00 205 EX
EIZ:'IT

Standard dizplay

IEC KN

Figure 7-18

Menu: “Display, Alarm light”

Settings: “Display, Alarm light”

The backlight of the display can change from white to red in the event of an error (color

change).

When the “Alarm light” checkbox is enabled, the color change is active.

In the default setting, the color change is enabled.

You can also change the settings for the alarm light via the web server (see “Red color
change in case of error” on page 65).
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Navigation on the display

Refresh rate

7.3.6 Selecting the refresh time for displaying measured values

“Display, Refresh time”

Language
Measurement system
Network

| —|Brightness

} —|Permanent light

F —|Mlumination time
F —|Alarm light
| —|Standard display

R Refresh time

System

Reset

DI /DO
Date / Time
Device info
Help

Figure 7-19 Menu: “Display, Refresh time”

Displa -
.udarpm u{qm =
&

Standard dizplay
IEC =

Refresh time

1s [ 4]

Figure 7-20 Settings: “Display, Refresh time”

You can choose between three refresh times for displaying the measured values:
- 500ms

- 1s

- 2s

The default setting for the refresh time is 1 s.
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Navigation on the web
server

Display

7.3.7 Adjusting the display via the web server

“Settings, Display”

Status

Standard display: IEC

Activate 7
configuration via
display:

[llumination Set duration

duration:

Red color change 7
in case of error:

Status
Standard display

Activate configuration via
display

Illumination duration

Red color change in case
of error

00:00:200 hh:mm:ss

i

Discard Save

Figure 7-21 Web server: “Settings, Display”

Here, the current settings for the display are shown. It is also possible to modify them here.
Here, you can choose between the formats “IEC” or “IEEE”.

If this checkbox has been enabled, you can configure the device via the display.

Here, you can select between:
- Steady off
—  Set duration (in hh:mm:ss)
— Steadyon

If this checkbox is enabled, the color change in the event of an error is active. If this check-
box is disabled, the color change in the event of an error is inactive. In the default setting,
this checkbox is enabled.
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Navigation on the display

7.4 Device information

“Device info”

Language
Measurement system
Network

Display

System

Reset
DI /DO
Date / Time

} —|Metering point

[ —|Device label

I —|Atricle number

} —|serial number

[ —|Firmware version

[ —|Hardware version

| —|Date of production

F —|MAC address

} —|Operating hours

L —|Load operation

Help |

Figure 7-22 Menu: “Device info”

Device info ] . |
Device

EEM-M 4370-F, KX
Metering point

Metaring point .
Device lakbel KN

Navwira lahal

Figure 7-23 Display: “Device info”

The following device information can be read on the display:

— Hardware version

—  Firmware version

— Device label

—  Article number

- UuID

— Date and time of production
—  Serial number

— Bootloader revision
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Navigation on the display

7.5 Resetting the device to default settings

“System, Factory reset”

Language

Measurement system

Network

Display
I —
I —
F—
F—

Reset

DI/ DO

Date / Time

Device info

Help

PIN active

PIN »oxx

WBM active

Modbus TCP active

Modbus RTU active

Figure 7-24 Menu: “System, Factory reset”

Systemn “re
Modbus TCP active
& Ex

Modbus RTU active Sy
|
Factory reset KN

Figure 7-25 Menu: “System, Factory reset”

e Factory reset

With the device PIN, the device can be reset to the default settings.

In the process, all configurations are lost and the device is returned to the delivery state.
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8 Configuration

The device configuration is set by default as follows.

Configuration via the You can use the control buttons on the front of the device to enter the basic device configu-
display ration and configure settings on the display.

Configuration via web The web server is the tool provided for device configuration. In addition to offering intuitive
server operation, it has been designed for not only entering the basic device configuration, but also

for performing all other configurations.

Configuration via Modbus In addition to the web server, the Modbus communication interface can also be used for de-
vice configuration.

109357_en_00 PHOENIX CONTACT 71/196



EMpro - multifunctional energy measuring devices for DIN rail mounting

8.1 Access and passwords

i For your own safety, change the access data.
8.1.1 Editing access data via the display
Navigation on the display “System, PIN xxxx”

Language

Measurement system
Network
Display

[ —|WBM active
} —|Modbus TCP active
I —|Modbus RTU active

L —|Factory reset

Reset

DI /DO
Date / Time
Device info

Help

Figure 8-1 Menu: “System, PIN xxxx”

Sy stern “re
PN active =
|
o, EDIT
W Bh active KR

Figure 8-2 Settings: “System, PIN xxxx”

The default setting for the PIN is “0100”.

1. Under “PIN”, change the preset PIN for access permission.
2. Subsequently apply it by confirming the change.

In addition to the option to change the PIN, the device also offers an option for deactivating
the PIN.
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8.1.2 Editing access data via the web server

Navigation on the web “System, User management, Change password”
server

User management

Login
Password:
Change password
New password: @
New password @

(repeat):

Change password

Figure 8-3 Menu: “System, User management, Change password”

The default setting for the password is “adm1n”.

1. Under “Change password”, change the preset password for access permission.
2. Confirm the change by clicking the “Change password” button.
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8.1.3 Deactivating the configuration via the display

Navigation on the web “Settings, Display”
server

Display

Status

Standard display: IEC

Activate 7
configuration via

display:
lllumination Set duration +  00:00:200 hh:mm:ss
duration:
Red color change 7

in case of error:

Discard Save

Figure 8-4 Menu: “Settings, Display”

The device provides an option for protection against manipulative access: You can prevent
access to the device and thus changes to the configured data by disabling the “Activate
configuration via display” checkbox.

You can continue to use the control buttons of the device to read measurement values.

If the “Activate configuration via display” checkbox is disabled, it is not possible to use the
function for deactivating the web server. The display and web server cannot be deactivated
simultaneously.

74 /196 PHOENIX CONTACT 109357_en_00



Configuration

Navigation on the display

8.1.4 Deactivating the Modbus communication interface

You can prevent device access via the Modbus communication interface by deactivating
the communication interface (“WBM active”).

“System, PIN active/WBM active (web-based management)”

Language
Measurement system
Network

Display

[ P 1N 5000¢

[ —|WBM active
[ —|Modbus TCP active
[ —|Modbus RTU active

L —|Factory reset

Reset

DI /DO
Date / Time
Device info

Help

Figure 8-5 Menu: “System, PIN active/WBM active”

Systemn ol . |
FIM
hhAA n

N EM active

ECIT
Madbus TCP active I

Figure 8-6 Setting: “System, WBM active”

Systemn ol . |
= KX
. EDIT
WEM active KB

Figure 8-7 Setting: “System, PIN active”

If you disable the “WBM active” checkbox, the device no longer allows access via the
communication interface.

Through this deactivation, access to the web server is also prohibited.
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This precludes use of the function for deactivating the control buttons. The display and web
server cannot be deactivated simultaneously.
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Navigation on the web
server

Transfer configuration

Unselect all

Select all

Measurement system:
Average values:
Tariffs:

Logging:
Alarming:
Network:
Modbus:

Digital output:
Digital input:
Impulse counter:
Date / Time:
Identifier:

Display:

8.2 Transferring configuration data

If you want to apply existing configurations to other devices, you can transmit the
configuration data as follows:

— Exporting configuration data
— Importing configuration data
— Direct transfer of configuration data

8.2.1 Exporting configuration data

“System, Configuration data, Export configuration”

Export configuration Import configuration
-
.ii
vl
.ii
.ii
Figure 8-8 Menu: “System, Configuration data, Export configuration”

If you want to export the entire device configuration, all checkboxes except the network
configuration are enabled.
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To perform a 1:1 device exchange, or to download an identical device configuration, click
“Select all”. All checkboxes in the overview are enabled.

Another option is to perform a partial configuration by only enabling the required
checkboxes. In this case, only the selected configuration is downloaded.

Press the “Download” button to download the configuration.

8.2.2 Importing configuration data

Navigation on the web “System, Configuration data, Import configuration®
server
Transfer configuration Export configuration Import configuration
Choose File |No file chosen
Figure 8-9 Menu: “System, Configuration data, Import configuration”

If you want to load an existing configuration file onto the device, you can use the “Choose
file” button to select it.

Use the “Import” button to load the selected file onto the device.
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Navigation on the web
server

Transfer configuration

Select all Unselect all

Measurement system:
Average values:
Tariffs:

Logging:
Alarming:
Network:
Modbus:

Digital output:
Digital input:
Impulse counter:
Date / Time:
Identifier:

Display:

8.2.3

Export configuration

Figure 8-10

Direct transfer of configuration data

“System, Configuration data, Transfer configuration”

Import configuration

Menu: “System, Configuration data, Transfer configuration”

By directly transferring the configuration data, you prevent caching on a local computer.
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If you want to transfer the entire device configuration directly from one device to another,
use the “Select all” button to enable all checkboxes in the overview. The network connection
is not activated. If you want to include the network configuration, select it additionally.

Observe the following:
— You have to know the IP addresses and passwords of the devices.
— All devices have to be accessible via the network.

In addition to transferring the entire device configuration, you can also perform a partial
transfer of the configuration by selecting the required checkboxes.

Enter the device addresses and passwords into the respective fields.
To check the connection to the entered device, click the “Check connection” button.

Click the “Transfer” button to transfer the selected configuration data to the devices.
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9 Measuring technology

Navigation on the web

9.1

Meter readings

“Home, Meter readings”

server
Meter readings Reset all
Energy meter total EBLm3 Energy meter [== N R Tariff meter 1 (== L
Ea+ 0,02 k Wh Ea+ 0,00 k Wh
Ea+ 0,00 kWh
Ea- 0,00 k Wh Ea- 0,00 k Wh
Ea- 0,00 k Wh
Er+ 0,00 kvarh Er+ 0,00 kwvarh
Er+ 0,00 kvarh
Er- 0,00 kvarh Er- 0,00 k Wh
Er- 0,00 k varh
Es 0,02 kVAh Es 0,00 k VAh
Es 0,00 k VAh
Reset Reset
Tariff meter 2 (== ] LI Tariff meter 3 [== J LR Tariff meter 4 (== L
Ea+ 0,00 k Wh Ea+ 0,00 k Wh Ea+ 0,00 k Wh
Ea- 0,00 k Wh Ea- 0,00 k Wh Ea- 0.00 k Wh
Er+ 0,00 kvarh Er+ 0,00 kwvarh Er+ 0,00 kvarh
Er- 0,00 k varh Er- 0,00 k varh Er- 0,00 k varh
Es 0,00 k VAh Es 0,00 k VAh Es 0,00 k VAh
Reset Reset Reset
Impulse counter == ] LI Operating hour == J LR
t
counter
Imp 0,00 T_tot 132,00 h
Imp_res 0,00 kWh T load 0.00 h
Reset Reset
Figure 9-1 Menu: “Home, Meter readings”

The device provides various meter readings for measuring the energy data. These are
described in the following sections.
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Navigation on the display

Energy total

9.1.1 Energy meters
9.1.1.1 Energy meter, total

“E, Energy total”

Navigation on the display

UL-L
UL-N

|
f
P
Q
5

L —|Energy resettable

Tar

Figure 9-2 Menu: “E, Energy total”

0g:05 (T Fl e
Energy Total

EL+ EE.??kwh Kl
Ea-  8.11 1wh
EFR+ g.ﬁmrh | 12 ]
ER- . kwarh
Es 8277 wan [IER

Figure 9-3 Menu: “E, Energy total”

This energy meter is always counting.

This energy meter cannot be reset.

The following energy data is recorded:

— Active energy: supply (Ea+), consumption (Ea-)
- Reactive energy: supply (Er+), consumption (Er-)
— Apparent energy (Es)
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9.1.2 Energy resettable

Navigation on the display “E, Energy resettable”

Navigation on the display

L —

Tar

Figure 9-4 Menu: “E, Energy resettable”

02:19 (Tl
Energy Resettable

[ |
Ea+ D.000whr HEE
e D 000wt (mEm
cE 0 000y |e=m

Figure 9-5 Menu: “E, Energy resettable”

Energy resettable This energy meter is always counting. This energy meter can be reset.

Reset The reset can be performed by means of the web server, the control buttons on the display,
or the Modbus communication interface.

The following energy data is recorded:

— Active energy: supply (Ea+), consumption (Ea-)
— Reactive energy: supply (Er+), consumption (Er-)
— Apparent energy (Es)
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Navigation on the display

Tariff meter (1...4)

Reset

9.1.3 Tariff meter

“Tar, Tariff meter 1...4“

UL-L
UL-N

Figure 9-6 Menu: “Tar, Tariff meter 1...4”

0945 P (i T e
T ariff metar 1
Ea+ 46 65 uwn  TEE
Ea- 000 kivh
EF+ ggg bowarh
EER- R kwarh
Es 46_65wvan [IEA

Figure 9-7 Menu: “Tar, Tariff meter 1”

Tariff meter 1

Tariff meter 2

Tariff meter 3

- T -
|

Tariff meter 4

If a tariff meter is selected/activated, counting is always performed on this meter. Tariff me-

ters 1...4 can be reset.

The reset can be performed by means of the web server, the control buttons on the display,
or the Modbus communication interface.

The following energy data is recorded for each tariff meter:
— Active energy: supply (Ea+), consumption (Ea-)

— Reactive energy: supply (Er+), consumption (Er-)

— Apparent energy (Es)
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Navigation on the display

Operating hours (T_tot)

Load operation (T_load)

9.1.4 Operating hours counter

“Device info, Operating hours/Load operation”

Language
Measurement system
Network

Display

System

Reset
DI /DO
Date / Time

F —|Metering point
| —|Device label

| —|Article number

} —|Serial number

| —|Fimware version

| —|Hardware version

| —|Date of production

[ —|MAC address
Operating hours

Load operation

Help |

Figure 9-8 Menu: “Device info, Operating hours/Load operation

Device info s

WA address =
ag8-r4-1 0D-00-05-21 EX
Operating hours

756 h

Load operation

Oh [IEN

Figure 9-9 Menu: “Device info, Operating hours/Load operation”

The device provides two different operating hour counters.
This counter keeps running as long as the device is supplied with voltage.
This counter is a load counter that starts running from a configurable power threshold (in W).

The default setting for the power threshold is 100 W. The value can be configured via the
Modbus communication interface.
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9.2 Statistics

9.2.1 Average values

The device makes it possible to determine average values based on the available
measurement data.

The average is generated for the following measurement values:

Voltages: phase to phase U12, U23, U31
Voltages: phase to neutral conductor U1, U2, U3
Frequency

Currents I1, 12, 13, IN

Active power: consumption, supply

Reactive power: consumption, supply

Apparent power

The measurement values are divided into groups. These groups can be configured
independently of each other.

The following groups have been formed:

Voltages
Frequency
Currents
Power
Predictions

For each average value, the minimum and maximum averages are always recorded and
displayed. The data can be called up via the web server, the display and via the
communication interface.
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Navigation on the web
server

Average values

There are three different types of average value generation:
- AVG over fixed interval

— AVG over rolling interval

- AVG over sliding interval

The average value types are described in the following sections.

The figures show the three different types of average value calculation. Select a time
interval that the measuring device will then use for calculating the average.

“Settings, Average values”

Status

Parameter

Voltage

Current

Frequency

power

Prediction

Status

Type

Interval (hh:mm:ss) Sub periods Digital input
00:15:00 s
00:15:00 -
00:15:00 -
00:15:00 -

00:15:00 -

Figure 9-10 Menu: “Settings, Average values”

Here, the current status of the average value generation is shown.
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Settings
Voltage Current Frequency power Prediction
Type: AVG value over fixed interval +
. Duration of interval
——
Interval 3
Interval 2
Interval 1
t - t/ min
0 15 30 45
End of the respective interval
Interval: 00:15:00 @ | hh:mm:ss
Digital input
sync.:
Note: The AVG value is calculated over a fixed interval (e.g. 15
min) and will be updated at the end of it.
Discard Save
Figure 9-11 Menu: “Average values, Settings”
Settings Here, enter the configuration in hh:mm:ss for the average value generation. The average

values can be synchronized via the digital input by enabling the checkbox.
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9.2.1.1 AVG over fixed interval (fixed block)

Interval with fixed The intervals follow each other consecutively at the measurement interval length. The
measuring interval length requirement is calculated and updated at the end of each interval.

Duration of interval

Interval 3

Interval 2

Interval 1

| + M +—t/ min
0 15 30 45
l End of the respective interval
Figure 9-12 AVG over fixed interval (fixed block)
9.2.1.2 Sliding average value (sliding block)
Interval with sliding The intervals slide and have a set measuring interval length. The average value is

measuring interval length generated and updated with the sliding speed. During each update, the average is
generated for the last completed interval.

Duration of interval
)

; bl

merval 4 ()

Interval 3 —
Interval 2 —
v
| | | | | | | | | | | | o
I I I I I I I I I I I I i
0 t(s}

End of the respective
interval

l Automatc updating of values

Figure 9-13 Sliding average value (sliding block)
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Interval with rolling block

9.2.1.3 Rolling average value (rolling block)

There is a set interval and a subinterval. The subinterval has to be an integer factor of the
interval. Example: If the selected interval is 15 minutes, three 5-minute subintervals have to
be selected to match it. The average value is generated and updated at the end of each
completed subinterval.

Interval 4

Interval 3
Interval 2

Interval 1

Figure 9-14

Duration of measuring

Duration of subperiods within

interval the intervals
I I \ )
[ i | 1
A l l l
—»

;

—

4

0 5 10 15 20 25
l End of the respective l End of each subperiod
interval

Rolling average value (rolling block)

t (Min)
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9.2.1.4 Trend calculation (equally weighted average)

Interval with fixed The intervals follow each other consecutively at the measurement interval length. All
measuring interval length recorded individual values within the generated average values have the same weight.

Duration of interval

Interval 3

Interval 2

Interval 1

» t(Min)
End of the I"ESDEC“VE All values within the
interval interval have the same
weighting
Figure 9-15 Prediction calculation (equally weighted average)
9.2.1.5 Prediction calculation (weighted average)
Interval with fixed The intervals follow each other consecutively at the measurement period length. The last

measuring interval length acquired, individual value within the generated average values has the highest weight. As
each new value is recorded, the weight of the individual values decreases (exponentially).

Duration of interval

Interval 3

Interval 2

Interval 1

s t(Min)

The weighting of
End of the respective measured values within
interval - the interval decreases

per second.

Figure 9-16 Prediction generation (weighted average)
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10 Functions

10.1 Digital input

The digital input complies with IEC 61131-2 Type 3. It includes the following functions:
— Impulse counter

—  Tariff selection

— Synchronization of average values

— Acknowledgment of alarms
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Digital input

Status

State:

Activated:

Inactive

Linked functions

Impulse counter:

Tariffs:

Average values:

Link to Impulse counter

Link to Tariffs

Link to Average values

Alarming: Link to Alarming
Settings
Identifier: DI
Activate: |

Status

Linked functions

Settings

Discard Save

Figure 10-1 Digital input

The “Status” area shows the current status of the digital input.

The digital input has been configured with a defined function.

By clicking the respective link, you can access the configuration page for the function.

An identifier can be assigned to the digital input. With the checkbox, it can be activated or
deactivated.

In the default settings, the digital input is activated.
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10.1.1 Impulse counter

The impulse counter counts the pulses generated by an external device.

It is possible to assign a measuring unit (volume, weight, distance, electrical power or an
own unit), as well as the valency.

Navigation on the web “Settings, Impulse counter”
server

Impulse counter

Status
Activated:
Valency: 5
Unit: kWh
Settings
Activate: ¥
Valency: 1
Unit: kWh =
Discard Save
Figure 10-2 Menu: “Settings, Impulse counter”
Status The “Status” area shows the current status of the digital input.
Settings Set the impulse counter in accordance with your requirements.
Activated The impulse counter can be activated/deactivated with the checkbox.
Valency The impulse corresponds to the set value and is thus an additional multiplier. The valid value
rangeis 1 ... 65535.
Unit Select a unit from the drop-down menu, or assign an own unit by selecting “Custom”.
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Unit: You can select between the following units:

You can use the “Custom” option to define an own unit.

kWh
kVAh
kvarh
mi

km
Custom
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10.1.2 Tariff selection

A switchover from one tariff to another can be performed via the digital input. Depending on
the status of the input signal, tariff meter 1 or tariff meter 2 is used. Two of the four tariffs of
the device can be used via the digital input.

Via the web server, you can manually configure up to four tariffs (identifiers 1 to 4) and read
them via the communication interface.

Navigation on the web “Settings, Tariffs”
server

Tariffs

Status

Active: MNo active tariff

Settings

Identifier 1: Station profile 1

Identifier 2: Station profile 2

Identifier 3: Tariff 3

Identifier 4: Tariff 4
Mode: Digital input E

Digital input None E
active:

Digital input None E

inactive:

Discard Save

Figure 10-3 Menu: “Settings, Tariffs, Digital input”
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Status The “Status” area shows the current status of the digital input.
Settings Set the impulse counter according to your requirements.
Identifier Define the two identifiers (names) for your tariffs.

Mode Specify the digital input as method for using the tariff selection.
Digital input Define the status of the digital input in relation to the identifier.
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10.1.3 Synchronization of average values

By means of the digital input, the synchronization pulse can be used for starting the
respective average value generation.

Navigation on the display “UL-L, UL-L..”

UL-L — — |UL-L Aktuell
UL-L Min

— |UL-L Max
—|UL-LAVG
UL-L AVG Min

UL-L AVG Max
Figure 10-4 Menu: “UL-L”

- ——-T-
|

1913 PM =
U L-L instantaneaus

Lz 403.5‘4’ Ea
u:; 400.1v BB
ux 403.6v Ex

Figure 10-5 Menu: “UL-L, UL-L instantaneous” (instantaneous values, instantaneous)

1916 PR =
U L-L min

Uz 360.2v Ea
Uz 395 1v BEX

Uy 360.2v E2

Figure 10-6 Menu: “UL-L, UL-L Min® (min. values, min)

09:22 PM =
U L-L rax

U 523 8v 'EE
U 921 . 8Bv
un 921.8v =

Figure 10-7 Menu: “UL-L, UL-L Max“ (max. values, max)
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09:23 PM y
U L-L &Y5 min %
Lz 41 3.1 1) Ea
ux 407 3v =

un 406.3v E3

Figure 10-8 Menu: “UL-L, UL-L AVG Min“ (minimum average values, AVG min)

T
Uiz 392,2‘4’ Ea
u:; 409,2v BB

U 397 1v

Figure 10-9 Menu: “UL-L, UL-L AVG* (average values, AVG)

03:25 PM =

U L-L &WE rmax

Wz 41 3.1 v Ea
U 407 .3y EEE
u; 406.3v EX

Figure 10-10  Menu: “UL-L, UL-L AVG max“ (max. average values, AVG max)
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Navigation on the web

server

Average values

”

“Settings, Average values

Status

Parameter

Voltage

Current

Frequency

power

Prediction

Type

Interval (hh:mm:ss) Sub periods Digital input
00:15:00 -
00:15:00 -
00:15:00 -
00:15:00 -

00:15:00 -

Figure 10-11  Menu: “Settings, Average values, Status”

The digital input can be used to synchronize the average value generation. This function is
used, e.g., when energy requirements have been defined that are not to be exceeded.

When the average values are not synchronized, the measuring results might not correspond
to the relevant energy requirements.

10.1.4 Acknowledgment of alarms

In most applications, configured alarms that occur in the event of an error in the application
are self-acknowledging. After the error status has been restored to the normal status
(operation) of the applications, the alarm message disappears again.

You can save an error status in the application until it is manually reset via the digital input.
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10.2 Digital output

The digital output complies with IEC 61131-2 Type 3. It can be configured via the web server
or the Modbus communication interface.

Navigation on the web “Settings, Digital output”
server

Digital output

Status
Settings
Identifier: DO
Idle level: Normally closed (NC) @ Normally open (NO)
T,
0
Function: Manually =
Discard Save
Figure 10-12  Menu: “Settings, Digital output”
Status The “Status” area shows the current status of the digital output.
Identifier The identifier can be used to assign a user-specific designation to the digital output.
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Idle level

There are two possible statuses for the idle level.

NC: Normally closed
NO: Normally open

The default setting for the digital output is NC (normally closed).

Only one function can be configured at a time.

Impulse

Device status
Manual

Alarm

Rotary field direction
Deactivated

The digital output is deactivated by default.
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10.2.1 Impulse

Navigation on the web “Settings, Digital output”, “Impulse” function
server

Digital output

Status
State: Inactive
Settings
Identifier: DO
|dle level: ' Normally closed (NC) @ MNormally open (NO)
g
0
Function: Impulse =
Electrical Active energy positive =
parameter:
Valency: 1 impulse corresponds 1 3 kWh
Impulse y 100 k& ms
duration:

Discard

Figure 10-13  Menu: “Settings, Digital output”, “lmpulse” function
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Valency

Impulse duration

With the “Impulse” function, the following electrical parameters can be transmitted to a

higher-level evaluation unit:

— Active energy (positive, negative)

— Reactive energy (positive, negative)
— Apparent energy

Other configuration parameters are:

The impulse corresponds to the set value.

The valid value range is 0.01 ... 655.35 in kWh.

The valid value range is 30 ... 900 in ms.
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10.2.2 Device state

The “Device state” function can be used to check whether the device is on or off.

Here, it is also possible to define whether the output is normally closed (NC) or normally
open (NO) in idle state.

Navigation on the web “Settings, Digital output”, “Device state” function
server

Digital output

Status

State: Active

Settings
Identifier: DO
|dle level: Normally closed (NC) @ Normally open (NO)
I,
0
Function: Device state —

Discard Save

Figure 10-14  Menu: “Settings, Digital output”, “Device state” function
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Status

Identifier

Idle level

The “Status” area shows the current status of the digital output.
The identifier can be used to assign a user-specific designation to the digital output.

There are two possible statuses for the idle level.
— NC: Normally closed
— NO: Normally open

The default setting for the digital output is NO.
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Navigation on the web
server

Digital output

10.2.3 Manually

With the “Manually” function, the digital output can be enabled and disabled via the Modbus
communication interface. Here, you also have to define whether the output is normally
closed (NC) or normally open (NO) in idle state.

“Settings, Digital output”, “Manually” function

Status
Settings
Identifier: DO
Idle level: Normally closed (NC) @ Normally open (NO)
1
I
Function: Manually =
Discard Save
Figure 10-15  Menu: “Settings, Digital output”, “Manually” function
Status The “Status” area shows the current status of the digital output.
Identifier The identifier can be used to assign a user-specific designation to the digital output.
Idle level There are two possible statuses for the idle level.
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— NC: Normally closed
— NO: Normally open

The default setting for the digital output is NO.

10.2.4 Alarm

The “Alarm” function can be used to react to changes to the measurement values.
You can define upper and lower thresholds for the domain.

If the measured values are outside of these thresholds, the alarm function is activated and
sent via the digital output.
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Navigation on the web Menu: “Settings, Digital output”, “Alarm” function
server
Digital output
Status
State: Inactive
Settings
Identifier: DO
|dle level:  Normally closed (NC) @ Normally open (NO)

Function: Alarm B
Alarm 1: - Alarm wihlen - + [ Invert
Alarm 2: - Alarm wihlen - $ [ Invert
Alarm 3: - Alarm wihlen - + [ Invert
Alarm 4: - Alarm wihlen - + [ Invert

Logic gate: OR S

Figure 10-16  Menu: “Settings, Digital output”, “Alarm” function
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Status The “Status” area shows the current status of the digital output.
Identifier The identifier can be used to assign a user-specific designation to the digital output.
Idle level There are two possible statuses for the idle level.

— NC: Normally closed
— NO: Normally open

Function Select the “Alarm” function.

Navigation on the web “Settings, Alarm”

server

Alarming

Status
Identifier Data source Low linit High limit Delay Hysteresis Self cleared State
Alarm 1 u12 390,00 410,00 1s 5% - Ok
Alarm 2 F - - 1s 5% v Ok
Alarm 3 F - - 1s 5% - Ok
Alarm 4 F - - 1s 5% s Ok

Figure 10-17  Menu: “Settings, Alarm, Status”

Status The “Status” area shows the current status of the alarms.
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Settings

Set the alarm according to your requirements.

Settings

Confirm with digital

input:

Identifier 1:

Identifier 2:

Identifier 3:

Identifier 4:

Alarm 1 Alarm 2

Data source:

High limit:

Low linit:

Delay:

Hysteresis:

Self cleared:

Alarm 1

Alarm 2

Alarm 3

Alarm 4

Alarm 3

Uiz

Alarm 4

= Limit value: | 410

| Limit value: 390

Confirm with digital input

Identifier

Alarm 1...4

Data source

High limit and low limit

Delay

Hysteresis

%

Figure 10-18  Menu: “Settings, Alarm”

You can use the checkbox to define that manual acknowledgment of an alarm is required.
The acknowledgment is performed via the digital input, which has to be configured for this
purpose.

The identifier can be used to assign a user-specific designation to the alarms.

You can use the four tabs to define the alarm configuration for each alarm.

Select the measurement value to be monitored.

Use the checkbox to select the monitoring function. Depending on which function you se-
lected, enter the value to be monitored.

Enter the tripping delay for the alarm in seconds.

For the switching threshold, a hysteresis in percent is required. Enter it here.
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Self-cleared With this checkbox, you can define that the alarm self-acknowledges after the normal status
has been restored. This way, no manual acknowledgment via the digital input is required.

The integrated logic gate enables multiple use of the digital output for the alarm function.
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10.2.5 Rotary field direction

The recognition of the rotary field direction is used to inform the digital output about the state
of the application. The rotary field direction can be configured for both directions (left, right).

Navigation on the web “Digital output, Settings, “Rotary field direction” function
server

Digital output

Status

State: Inactive

Settings
Identifier: DO
Idle level: 2 Normally closed (NC) @ Normally open (NO)
I
0
Function: Rotary field direction =
Rotary field O Left @ Right © None
direction:

Discard Save

Figure 10-19  Menu: “Digital output, Settings, “Rotary field direction”
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Status
Settings
Identifier

Idle level

Function

Rotary field direction

The “Status” area shows the current status of the alarms.
Set the alarm according to your requirements.
The identifier can be used to assign a user-specific designation to the function.

There are two possible statuses for the idle level.
— NC: Normally closed
— NO: Normally open

The default setting for the digital output is NO.
Select the “Rotary field direction” function from the drop-down menu.

Select the appropriate rotary field direction.
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10.2.6 Deactivating the digital output

The digital output can be deactivated, so that no function is assigned to it.

Navigation on the web “Digital output, Settings®, “Deactivated” function
server
Digital output
Status
State: Inactive
Settings
Identifier: DO
|dle level: Normally closed (NC) @ Normally open (NQ)

Function: Deactivated

Ll

Discard Save

Figure 10-20 Menu: “Digital output, Settings®, “Deactivated” function

Status The “Status” area shows the current status of the digital output.

Settings Set the digital output according to your requirements.

Identifier The identifier can be used to assign a user-specific designation to the function.
Idle level There are two possible statuses for the idle level.
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— NC: Normally closed
— NO: Normally open

The default setting for the digital output is NO.

Function Select the “Deactivated” function from the drop-down menu.
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10.3 Tariff selection

Navigation on the display “Tar, Tariff meter 1...4"

UL-L
UL-N

— | Tariff meter 1

Tariff meter 2
— | Tariff meter 3

- T -
|

— | Tariff meter 4

Figure 10-21  Menu: “Tar, Tariff meter”

0945 P (T e
T ariff rneter 1
Eat 46 65 wn KN
Ea- 000 kivh
ER+ ggg bowarh
ER- . kwarh
Es 46 65van |IEH

Figure 10-22  Menu: “Tar, Tariff meter 1”

The device offers various options for selecting between up to 4 tariffs. The following
procedures are possible:

— Using the digital input: 2 tariffs can be used

— Using manual switching via a communication interface: 4 tariffs can be used

— Using a time schedule: 4 tariffs can be used
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Navigation on the web

10.3.1 Tariff selection via the communication interface

The individual tariffs can also be selected via the Modbus communication interface. With
the addresses in the register tables, a user-specific usage of all tariff meters can be defined,
which is configured completely by means of the controller.

“Tariffs, Settings”

server
Tariffs
Status
No active tariff
Settings
|dentifier 1: Station profile 1
Identifier 2: Station profile 2
Identifier 3: Tariff 3
Identifier 4: Tariff 4
Mode: Manually =
Tariff meter: None +
Discard Save
Figure 10-23  Menu: “Tariffs, Settings”
Status The “Status” area shows the current status of the tariff function.
Settings Configure the tariff selection according to your requirements.
Identifier Define the designations for your tariffs.
Mode Set the mode to “Manually”.
Tariff meter Select the desired tariff from the drop-down menu.
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10.3.2 Tariff selection using a time schedule

The individual tariffs can also be selected by using time control. A custom application can
be configured using a configurable time.

The switchover to the respective tariff meter thus purely depends on the time.
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Navigation on the web
server

“Tariffs, Settings

Settings

Identifier 1:

Identifier 2:

Identifier 3:

Identifier 4:

Mode:

Station profile 1

Station profile 1

Station profile 2

Tariff 3

Tariff 4

Time controlled

Station profile 2 Tariff 3 Tariff 4

Days: Su Mo Tu We Th Fr Sa

E ¥ @ @ 8 @ B
From: 08:00 (<] o'clock
Until: 14:00 [} o'clock

Note: Monda
Tuesda

y from 08:00 until 14:00 o'clock.
y from 08:00 until 14:00 o'clock.

Wednesday from 08:00 until 14:00 o'clock.

Thursd

ay from 08:00 until 14:00 o'clock.

Friday from 08:00 until 14:00 o'clock.

Status
Settings

Identifier

Discard

L1

Save

Figure 10-24  Menu: “Tariffs, Settings”

The “Status” area shows the current status of the tariff function.

Configure the tariff selection according to your requirements.

Define the designations for your tariffs.

109357_en_00

PHOENIX CONTACT

121/196



EMpro - multifunctional energy measuring devices for DIN rail mounting

Mode Set the mode to “Time controlled”.

Tariff meter Select the desired tariff from the drop-down menu.

Depending on the number of tariffs, you can configure the individual tabs for the tariffs.

Days Use the checkboxes to select the days of the week.
From/Until Enter the times for using the tariffs as appropriate for your application.
i In the appendix, the configured weekdays and times are shown.
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10.4 Logic gate

The integrated logic gate makes it possible to define several alarm messages for the alarm
function of the digital output. The digital output can be used for this type of multiple
assignment, depending on up to four alarms/thresholds.

Navigation on the web “Digital output, Settings”, “Alarm” function
server
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Digital output

Status

State: Inactive

Settings
Identifier: DO
Idle level: 2 Normally closed (NC) @ Normally open (NO)
R
0
Function: Alarm E
Alarm 1: - Alarm wihlen - + [ Invert
Alarm 2: - Alarm wihlen - + [ Invert
Alarm 3: - Alarm wihlen - + [ Invert
Alarm 4: - Alarm wihlen - + O Invert
Logic gate: OR s

Figure 10-25 Menu: “Settings, Digital output”, “Alarm” function
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Alarm 1...4:

Logic gate

Select the alarms that are to be linked to the logic gate. You can use the checkbox to invert
the signal.

An operator has to be defined for the function of the logic gate.

Select a logic operator from the drop-down menu:
- AND

- OR

- XOR

- NAND

- NOR

- NXOR

The alarms themselves are configured via “Settings, Alarms”.

Function description of the logic gate

The logic gate links configured statuses of the respective alarms with an assigned logic
function. Various application-specific statuses can be monitored, depending on how the
connections are combined.

Below, you can find explanations on how the logic operators work:

AND operator

Figure 10-26  Logic gate with AND operator

When all alarms are active at the same time, this signal output is set.

If one of the alarms is no longer active, the signal output is reset.

NAND operator

Figure 10-27  Logic gate with NAND operator

When none of the alarms are active, this signal output is set.
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If one of the alarms is active, this signal output is reset.

OR operator

Figure 10-28  Logic gate with OR operator

When one of the alarms is active, the signal output is set.

If none of the alarms are active, this signal output is reset.

NOR operator

Figure 10-29  Logic gate with NOR operator

When none of the alarms are active, this signal output is set.

If one of the alarms is active, this signal output is reset.

XOR operator

Figure 10-30 Logic gate with XOR operator

If an alarm is active, this signal output is set.
If none or several of the alarms are active, this signal output is reset.
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NXOR operator

Figure 10-31  Logic gate with NXOR operator

If none or several of the alarms are active, this signal output is set.

If only one of the alarms is active, this signal output is reset.
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10.5 Datalogging

Logging
Status
No. State Data source Interval Circular buffer Control
1 @ 11 5 min n
2 @ Ul 5 min n
3 " ’ . P1 5 min n
4 —
5 -
6 —
7 —
B —
Figure 10-32  Menu: “Logging*“
Status The “Status” area shows an overview of the current logging data.
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at Settings

Log 1 Llog 2

Data source:

Interval:

Circular buffer:

Log 4 Log 5 Log é Log 7 Llog 8

“

The measured values are recorded for 30 days.

Log1...8
Data source

Interval

Circular buffer

Discard

Figure 10-33  “Menu: Logging, Settings”

Here, you can configure up to eight different logging parameters.
Select the desired electrical parameter from the drop-down menu for the logging.

Enter the interval time in minutes. The shortest duration that can be set is 1 minute.

The maximum logging duration depends on the configured interval. For an interval of 15
minutes, the logging capacity is approx. 90 days. If you shorten the interval, the logging
capacity is also reduced (e.g., 10 minute interval/60 days logging capacity).

If you want to use the FIFO principle (first-in/first-out) for the data logging, activate the
circular buffer.
If you want to define a fixed starting point, deactivate the circular buffer.

The logging automatically stops once the memory is full.
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The following data can be displayed in the chart:

log2-U1 % Clear chart

1003 23 400 234
100.2 23 300 233
100.1 23 200 232
= = £
100 23 100 231
999 23 000 230
99.8 22 900 229
08:30 09:00 09:30 10:00 10:30 11:00 11:30 12:00 12:30 13:00
— 1 — P1 ul

Figure 10-34 Menu: “Logging, Saved data”

You can view all configured logging data as a chart in the web server.
To do so, select the desired logging data from the drop-down menu.
With your mouse, you can zoom in on the saved data.

By means of the selection box to the right next to the chart, you can export the logging data
as CSV, XLS or PDF file.
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10.6 Firmware update

The device provides a function for updating the firmware. New versions can contain bug
fixes, optimize the performance and expand the functionality.

Update files are provided by Phoenix Contact GmbH & Co. KG. The respective update
containers can be downloaded from the product-specific pages at phoenixcontact.com.

10.6.1 Execution

Firmware

Firmware update

File: Choose File | No file chosen

Figure 10-35  Execution of a firmware update

In this area, you can load a new firmware update onto the device. To perform the update,
you need administrator rights.
An update can only be performed via the web server of the device.

Firmware update

File Upload the new firmware file. Click the “Upload” button to begin the process.
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Firmware

Firmware update

File: IC:\Users\da‘?kyp\DDwnloads\fw_vllO—dr.bin Durchsuchen... Upload

State: _ Ready for update

Running version: 1.1.0
Update version: 1.1.0
Figure 10-36  Progress and state
Progress and state Once the firmware file has been uploaded, you can start the update on the device by clicking

“perform update”.

Observe the following when performing a firmware update:

— The update process can take several minutes and should not be interrupted.

— Do not exit the subpage for updating the firmware of the web-based management.

— During the update process, the device restarts and is thus unavailable for a certain
period of time.

— During certain steps of the update process, it is possible that the energy meters of the
system are stopped.
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10.6.2 Security
Executing a firmware update requires read access to the system. Since execution is only
possible via the web server, the access is password-protected.

The update file is protected against manipulation. The system detects and rejects
manipulated update files.

The update process is safeguarded against unintentional interruption or failure. An
executable firmware version is always retained on the system.
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11 Communication

All devices are equipped with an Ethernet interface with an RJ45 socket.

Other communication interfaces can also be available optionally.
- RS-485

- PROFINET

—  EtherNet/IP™

| 0000 QO(iOOO

i [—
OO 0000 O °
o

Figure 11-1

Table 11-1

X1 Modbus/TCP Write and read access

All devices are equipped with an integrated Ethernet interface (X1) with an RJ45 socket.
The device configuration is performed via this Ethernet interface.

Other communication interfaces can also be available optionally.
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Modbus/RTU via RS-485

RS-485
0000 QQQ;QQQ OOOOJ

EMpro

[ ]
u,, 400,0v |_

Upy ,0v
U 400,0v :

LWL,

=
00 000D O
| X1

o
[

Figure 11-2

Table 11-2

X1 Modbus/TCP Write and read access
RS-485 Modbus/RTU Write and read access

The device configuration can be implemented via the Modbus/RTU interface (RS-485) or
via the integrated Ethernet interface.

PROFINET

0000 OOGOOO
1 [—

X2 X3 5
| |

[e]

il =]
0O 000Q O

X1
Figure 11-3
Table 11-3
X1 Modbus/TCP Write and read access
X2 PROFINET Read access
X3 PROFINET Read access
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The Ethernet interfaces (X2 and X3) do not offer any options for device configuration and
can therefore not be reached via the display or the web server.

The interfaces only offer a read function for the data via the dual ports (2xRJ45).
The associated IP addresses are assigned accordingly via the controller.

You can use both communication protocols with only one Ethernet cable. To do so, bridge
Ethernet interfaces X1 and X3. Via the Ethernet interface X2, both protocols (Modbus/TCP
and PROFINET) can now be used in parallel.

EtherNet/IP™

000 OOGOOO
1 =

X2 X3

[e]

J =
00 O00Q O

X1
Figure 11-4
Table 11-4
X1 Modbus/TCP Write and read access
X2 EtherNet/IP™ Read access
X3 EtherNet/IP™ Read access

The Ethernet interfaces (X2 and X3) do not offer any options for device configuration and
can therefore not be reached via the display or the web server.

The interfaces only offer a read function for the data via the dual ports (2xRJ45).

The associated IP addresses are assigned accordingly via the controller.

You can use both communication protocols with only one Ethernet cable. To do so, bridge
Ethernet interfaces X1 and X3. Via Ethernet interface X2, both protocols (Modbus/TCP
and EtherNet/IP™) can now be used in parallel.
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11.1  Ethernet

All device versions are Ethernet-capable via an RJ45 interface. The devices support
10/100 Mbit full/half duplex. It is recommended to use at least Cat.5 cables (EIA/TIA-568).

11.1.1  IP addressing

The EMpro devices can be assigned both a static and a dynamic IP configuration.
Current devices support IPv4.

In the delivery state, the devices use a static IP configuration with the following parameters:

Table 11-5
IP address 192.168.1.2
Subnet mask 255.255.255.0
Default gateway 0.0.0.0
DNS server 0.0.0.0

The entry IP 0.0.0.0, e.g., for the default gateway, indicates that no default gateway has
been configured.

When the dynamic IP assignment is used, the device receives its IP configuration via the
DHCP protocol from another DHCP server in the same network.
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Table 11-6

11.1.2 Configuration of the communication interface

You can adapt the following parameters of the network interface:

Function

Information

Web server

Display

Register

Mode

The mode is used to define whether a static IP con-
figuration from the device memory has to be used,
or a dynamic configuration should be performed via
DHCP instead.

X

X

X

IP address

This setting is only used in static mode. Here, the
static IP address of the device is configured. In dy-
namic mode, this parameter is supplied by the
DHCP server.

Subnet mask

This setting is only used in static mode. Here, the
static subnet mask of the device is configured. In
dynamic mode, this parameter is supplied by the
DHCP server.

Default gateway

This setting is only used in static mode. Here, the
static IP address of the default gateway to be used
is configured. In dynamic mode, this parameter is
supplied by the DHCP server. The default gateway
is required to allow communication across network
boundaries. This is defined by means of the subnet
mask.

DNS server

This setting is only used in static mode.Here, the
static IP address of the DNS server to be used is
configured. In dynamic mode, this parameter is
supplied by the DHCP server. The DNS server is
used to perform name resolutions, e.g., foran NTP
time server.

Device name

The device supports the NetBios name service.
With this protocol, the device can be addressed
using a host name, without knowing the IP address
of the device. The device has three NetBios names.
Two of these names are manufacturer-specific and
cannot be modified. You can change the third
name. The following names have been defined:

First manufacturer-specific NetBios name: <DE-
VICE_NAME-> (e.g., EEM-MA770)

Second manufacturer-specific NetBios name:
eem<SERIAL_NUMBER> (e.qg.,
eem1234567890)

User-specific NetBios name: <YOUR_DE-
VICE_NAME> (default: <DEVICE_NAME>)

X (read only)

109357_en_00

PHOENIX CONTACT 139/ 196



EMpro - multifunctional energy measuring devices for DIN rail mounting

11.1.3 Status of the communication interface

If the network interface is ready, this is indicated by the EE icon on the display.

The following conditions must be met for the network interface to be ready:
— Device start completed
- Network link established
- IP configuration valid
- Always true for static configurations

- True for dynamic configurations after the IP configuration has been received by the
DHCP server

The current status of the network interface can be viewed via the WBM, the display and
Modbus.

There are two LEDs at the RJ45 socket:
— Green LED for link status, to the left of the RJ45 connector
— Green LED for sending activity, to the right of the RJ45 connector

11.1.4  Security

The users are responsible for securing their networks against unauthorized access.

Up to four clients can access the interface simultaneously.

11.2 Modbus

11.2.1 Function

The Modbus protocol defines both a protocol on the application layer and a transmission
protocol. The application layer protocol is identical for all interface versions. The differences
between Modbus/TCP and Modbus/RTU lie in the transmission protocol.

On the application layer, Modbus supplies a 16-bit address space that can be used to
address 16-bit registers. Using various function codes, read and write operations can be
performed on registers.

For detailed information about the Modbus specification refer to www.modbus.org/.

The EMpro supports the following function codes:
— 03 (0x03) Read holding registers

04 (0x04) Read input registers
— 06 (0x06) Write single register

16 (0x10) Write multiple registers

Here, it has to be noted that the device does not differentiate between holding and input
registers. Both function codes return the same registers.
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11.2.2 Modbus/RTU

In the case of Modbus/RTU, the Modbus application layer protocol is supplemented with
additional information and physically sent via an RS-485 interface. The start and end of a
Modbus message is coordinated by means of timings.

Modbus/RTU describes a master/slave protocol. Here, the EMpro acts as Modbus/RTU
slave. An exception here is the gateway mode.

The additional information consists of a byte for addressing the device. Valid device
addresses are in the range from 1-247.

The default setting for the devices is address 1. Address 0 is reserved for broadcast
messages in the network and cannot be assigned as an address to a device.

According to the specification, addresses 248-255 are reserved and cannot be assigned to
the device either.

A cyclic redundancy check (CRC) is attached to the Modbus message as additional
information. The CRC is used to detect transmission errors. The calculation and the
polynomial used are documented in the Modbus specification.

The Modbus/RTU protocol is supported by all EMpro versions with an RS-485 interface.

11.2.2.1 Topology

The smallest network via RS-485 (Modbus) that makes sense consists of two devices:

— 1 xmaster 1 x slave
The typical limit is 32 devices.

— 1 x master 31 x slaves

The largest network via RS-485 (Modbus) that makes sense consists of 248 devices,
because of the addressing:

— 1 x master 247 x slaves

Modbus/RTU

Modbus/TCP

Figure 11-5 Topology
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11.2.2.2 Using connections and designations

Internal

g
of]

Figure 11-6 Connections and designations

The RS-485 interface has four assigned terminals.

GND: Shield of signal line
B-and A+:  Signal lines
Q: 120 Q resistor

The non-inverted signal can have the following designations: A, +, A+, TxD+/RxD+, D+

The inverted signal can have the following designations: B, -, B-, TxD-/RxD-, D-

To ensure that the communication is guaranteed even in the event of malfunctions, ensure
that the following conditions are met in the RS-485 network:

—  Twisted pair conductors (A and B) (stranding)
— Shielded conductors (GND)
— Termination resistors (and a bias network)

NOTE: If you want to activate the integrated 120 Q resistor, bridge the terminals Q and A+.
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11.2.2.3 Parameters for using Modbus via RS-485

Modbus

Status

Modbus TCP
activated:

Modbus RTU
activated:

Address: 1
Master gateway:
Baudrate: 9600
Stop bits: 1

Parity: None

Figure 11-7 Modbus status

Status The “Status” area gives an overview of the current Modbus configuration.
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Settings
Activate Modbus 7l
TCP:
Activate Modbus 7|
RTU:
Address: 1 S

Master gateway:

Baudrate: 9600 %  baud
Stop bits: 1 =
Parity: None =

Discard Save

Figure 11-8 Modbus settings

Please observe the following:

Each slave is assigned an address between 1 and 247.

Each address is used only once.

There is only one master per RS-485 network.

All devices use the same parameters for the baud rate, stop bits and parity.

You can configure the following parameters that are supported by the RS-485 interface:
- Baud rates: 2400, 4800, 9600, 19200, 38400, 57600 and 115200 bps

— Stopbits: 1,2

— Parity: even, odd, none

The parameters can also be set via Modbus/TCP.
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11.2.3 Modbus/TCP

In the case of Modbus/TCP, a special header (Modbus Application Header [MBAP])) is
prefixed to the Modbus header. This Modbus/TCP message is then transmitted via an IP-
based network in a TCP frame.

The EMpro acts as Modbus/TCP server and opens port 502 for communication with any
Modbus/TCP clients. This port cannot be configured by the user.

Since TCP is a connection-oriented protocol, a client first has to establish a TCP connection
with the EMpro to exchange data via Modbus/TCP.

The number of Modbus/TCP connections that can be open in parallel on each version of the
EMpro product family is limited to four.

If there are already four open Modbus/TCP connections on the EMpro, additional
connection queries on port 502 are rejected.

Additionally, to enable Modbus/TCP communication, the user has to make sure that this
port is enabled in the network.

The MBAP contains a field that is declared as unit identifier in the specification. This unit
identifier is comparable with the device address of Modbus/RTU. However, it is not relevant
for the EMpro in the case of Modbus/TCP and is ignored by the device since the address
already has a unique address in a network through its IP address. An exception applies if
the device is operated in gateway mode (see Section “Modbus gateway” on page 145).

The Modbus TCP specification recommends using 255 as unit identifier for queries.

All EMpro versions support the Modbus TCP protocol.

11.2.4 Modbus gateway

EMpro versions with an RS-485 interface can optionally be operated in gateway mode.

By default upon delivery, the gateway mode is not active. In this case, the device acts as
Modbus TCP server on the Ethernet interface and as Modbus/RTU slave on the RS-485
interface.

When the gateway function is activated, the device behaves as Modbus gateway on the
Ethernet interface and, in parallel, continues to operate as Modbus TCP server (can be
reached via unit identifier == 255).

On the RS-485 interface, the device now acts as Modbus/RTU master. As master, the
EMpro can now independently send queries in the network (note: there must be no other
master in the system).

As Modbus gateway, the device converts an incoming Modbus TCP message (that does
not have the unit identifier 255 in the MBAP header) into a Modbus RTU message and
forwards it to the appropriate receiver in the Modbus RTU network. On the TCP side,

the unit identifier is used for addressing the Modbus RTU receiver. In turn, the response is
converted from Modbus/RTU format back to Modbus/TCP format and is sent to the
querying client as Modbus/TCP response.
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Broadcast messages in gateway mode

The Modbus specification does not describe the behavior of a gateway device when the unit
identifier in the MBAP header has a value of 0. In the Modbus/RTU network, this value
represents a broadcast message.

There are different interpretations of the behavior of a gateway in this case.

The following questions regarding the behavior of a gateway remain open:

— Forwarding the broadcast in the RTU network.
Since there is no broadcast in the case of Modbus/TCP, it is not defined whether or not
the MBAP address 0 is forwarded in the RTU network by the Modbus gateway.

— Response messages with the unit identifier 0.
Neither is there a definition on whether the gateway itself generates an answer to
messages with a unit identifier of 0.

By default upon delivery, devices of the EMpro product family behave as follows:

The EMpro does not forward messages with unit identifier 0 to the RTU network as
broadcast. Furthermore, the EMpro itself responds to the query as Modbus TCP server.

Timing in gateway mode
As gateway, the EMpro acts as Modbus master on the Modbus/RTU side and forwards
queries to the addressed slaves.

As Modbus/RTU master, the device requires a time-out for queries. If this time-out has
expired without a response from the Modbus/RTU slave, the gateway replies to the
Modbus/TCP client with an error message.

By default upon delivery, the duration for the time-out is 250 ms.

Unsuitable time-out settings both at the gateway and and at the querying Modbus/TCP
client can cause unwanted problems.

Problems can occur if the time-out times at the Modbus/TCP client or EMpro in gateway
mode are too short, or if the ratios between these two time-out times are unfavorable.

The time-out setting has to be individually configured based on the application.
Nevertheless, the following recommendation can be given; they should work in normal
cases.

— The default setting of the EMpro is adequate for most applications.

— Ifthere are slaves with slow response times in the RTU network, the time-out setting of
the gateway should be increased.

— If very slow Baud rates are used on the RS-485, the time-out setting of the gateway
should be increased.

—  The time-out duration of the querying Modbus/TCP client should always be longer than
that of the gateway.
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11.3 PROFINET

11.3.1 Software

1. Check whether the firmware of your energy measuring device is up to date with the
firmware available on the Phoenix Contact homepage. If the firmware is not up to date,
download the current firmware from the specific product site at phoenixcontact.com
(see Section “Firmware update” on page 131).

2. Download the current GSDML file for your energy measuring device from the Phoenix
Contact website.

Additional requirements:
- Pertinent knowledge of the preferred PROFINET engineering system
— Executable project with configured controller

11.3.2 Preparing the GSDML file

1. Unpack the ZIP file on your file system.

11.3.3 Integrating the GSDML file

Integrate the GSDML file into your existing engineering system.

An example of the integration is shown below, using the TIA portal V15.
1. Select “Options, Manage general station description files (GSD)”.

Project Edit View Insert Online |Dpti|:|n5 |Tcm|5 Window Help

e R

e g¥ Go offline

3 (% ] saveproject i M iz | T Settings
Support packages

Devices . .
Start Autormnation License Manager

ﬂ Show reference text

e

Ll Glebal libraries
* | ] EmproMB371

ﬁ"‘ Add new device

Figure 11-9 “Options, Manage general station description files (GSD)”
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2. Select the file that you want to install.
3. Checkmark the file that you want to install.

4. Click on “Install”.

Manage general station description files
Installed GSDs GSDs in the project
|C:'.U;er;'.p)-i*.rD2'.DD-f.'nloadz'.GSDML_V2.33_PhDenix Cnntact_EEM-I\dBB?I-PN-2DIQDI2i

-]

Source path:

Content of imported path
[ File Version Language Status Info
E GSDMLY2.33-Phoenix Contact_EE.. V2.33 English, Ger... Alreadyinstalled EENHME3T...

|

(<]
| Delete H Install H Cancel |

| T———————
Figure 11-10 Installing the station description file
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The dialog shows that installation has been successful.
5. Close the window by clicking “Close”.

Manage general station description files %

Installation result

I Message
0 Installation was completed successfully.

Install additional files | E Close i

Figure 11-11

Dialog: “Manage general station description files”
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f (31 | saveprojec &0 ¥

11.3.4

Integrating hardware

1. Create a project with any PROFINET-capable controller.

Name

Figure 11-12

“Devices & networks”

in the network view

[ A ——— |_
Devices [ Topology view gy Network view | Device view | | Options [EE]
o e r n - T
] o | Topology overview | Topology comparison | =]
2
v | Catalog z
~ ] EmproMB371 s
BF Add o device ¥4 Deice [ port Stot |armersmstion | parner cevice | Fare. [t ] o
dh Devices & networks PLC_1 ) ~ S7300/ET200M5tation_1 [ Fitter Profile: [<Alls  [+][elf g
~ [[8 PLC_1 [CPU 317F-2 PN/DP] (SO STE b = GEd = ~ [ controllers =
I Device configuration SliRa RHELchoi el E » [ smanc 571200
' Online & diagnostics Pert_1 2K2P... » [ SImATIC 57-1500 o]
» g Frogram blocks. Fort.2 = ~ [ SIMATIC 57-300 °
» [ Technology objects ~ g cru 5
» g} External source files » [ CPU 314C-2 PNIDP =3
» [ PLC tags » [ cPU 3152 FIDF g
» [g) PLC data types » [ CPU 3172 PNIDP E
» [ watch and force tables » [ cPU 3193 PrIDP -
» [ Online backups » [ CPU 315F-2 PNIDP E ai(
» [, Device proxydats ~ [ CPU 317F-2 PNIDP E
8 Program info [l 657 317-2FK 130880 s
[ PLC supervisions & alarms. [ 6E57 317-2FK14-0AB0 |
PLC alarm text lists. » [ CPU 319F-2 PNIDP L
» [ Local modules I » [ Unspecified CPU 300 c
» [ Distributed 110 . » [ Communications modules |
» [ Ungrouped devices L » (@i SIMATIC 57-400 &
» &g security settings " + [l SIMATIC ET200 CPU |
» [§§ Common data » [ e I
» [5] Documentation settings + (@ PCsystems.
» [P Languages &resources. » [ Drives & starters
» [jg) Online access + [l Network components [v]
[ Card ReadenlUSB memory v | Information
[ Properties |’} Info_1| % Diagnestics .
evice
|| General | 10tags | Systemconstants [ Texts
General M
General
Name: [57300/ET200MStation_1 | e
Author: | pykt01 |
i Detailsivien comment: A Article no.: [BES7 317-2FK14DABD
Version: V3.2 [~]
4 Description:

Work memory 1536 KB ; 0.025ms/1000
instructions; PROFINET connection; 57
Communication (loadable FBSIFCs); PROFINET
10-Controller: supports RTIRT, PROFINET

interface and 2 ports; MRP; PROFINET Ct
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2. Select “Devices & networks, Network view, Hardware catalog, Other field devices,
PROFINET IO, Sensors, Phoenix Contact, EMpro“ and select your installed EMpro
(e.g., EMM-MB371-PN).

Project Edit View Insert Online  Options
UF (3 B saveproject & ¥ 2

Window
INE 2 R & coonline ¥ Gooffline

X 0 (i

Help

ar MIE > ]

Totally Integrated Automation
PO

RTAL

- [] EmprohB371
B Add new device

gy Devices & networks

[ PLC_1 [CPU 317F-2 PN/DP]

¥ Device configuration

'] Online & diagnostics
5 Program blocks

[ Technology objects
External source files
@ PLCtags

[ PLC data types

[ watch and force tables
[} Online backups

[, Device prowy data

s Frogram info

»
»
»
»
»
»
»
»

PLC supervisions & alarms
PLCalarm text lists

» [l Local modules

» [ Distributed 10

k2 ungrouped devices

Security settings

(& Common dsta

(5] Documentation settings

T ey o

>
I3
I3
»
»

» [igh Online access
(% Card Reader/USE memory

+ | Details view

Name

[ Topology view | Networkview |[If Device view || Options ]
o m - - =
e | | Topology overview | Topology comparison | a =
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Figure 11-13  Selecting the EMpro from the hardware catalog
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EMpro - multifunctional energy measuring devices for DIN rail mounting

3. Drag and drop the EMpro from the hardware catalog to the network view.

Iotaily Integratea Automanon
POR

F 1 H seveproject & X E Search in project> TAL
proMB Device: etwo
Devices | Topology view | Networkview | Device view || Options kR
i e = m - = =
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pology pology comp, E
~ | Catalog H
= ] EmpronBs71 &
K A e device [R@lDevicelpor Sou onnersion[pernerdeice [por |[Feoche [[Wl[@t] g
NGt s PLC_1 ~ 57300(ET200MStation_1 MFilter  Profile: [l [+] g
: - 5
~ [[@ PLC_1 [CPU 317F-2 PN/DP] (G SZ ik R B » [ Drives & starters e
I Device configuration f ™ PROFINETSchnittstelle 1 2)2 + [ Network components ||
&) online & diagnostics o] el » [ Detecting & Monitoring el
+ 8 Program blocks Port 2 2%2°. » [ Distributed 10 Hle
» (3 Technology objects » [ Power supply and distribution =
» [} Extemal source files » [l Field devices 3
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» [ PLC data types » [ Additional Ethernet devices g
» 52 Watch and force tables ~ [ PROFINETIO =
» [ig Online backups + [ Drives 53
» [ij} Device proxy data » [ Encoders 2
B9 Program info » [ Gateway 3
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PLC alarm text lists » [ Network Components ()
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» [ Local modules L [ sensors c
» [ Distributed 1i0 « w [ Phoenix Contact )
+ [t Ungrouped devices [ ~ [ Epro 3
» &g Security settings " ~ [ Head module
» [g§ common data W eeriazzoPN
» [5]) Documentation settings || BV
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» [ Card Reader/UsE memory ~ | Information
Device: -
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EENHVB371-PN
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Description

Name
EENHVBZ71FN
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Figure 11-14  Adding EMpro to network view
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The EMpro appears in the network view.

R L1 L B S T e s L NI L T R RS

3 (% [ save project d X = 7 Xr)i ("i ) I r;;ﬁ Go online ¥ Go offline ﬁgh? .} [FX:I _U search
EmproMB371 » Devices & networks
Devices

[&§ % Netwark HH Connections |HI.'I connection |v| iy
¥ ] EmproMB371
ﬁb' Add new device
ﬁfm Devices & networks PLC_1 EEM-MB371-PN =
CPU 317F-2 PNI... EEM-ME371-FN i
~ [ PLC_1 [CPU 317F-2 PN/DP] i ';J
u'f Device configuration Leceganed -
%/ Online & diagnostics

4 r:al Program blocks
» [ Technology objects

Figure 11-15  EMpro in the network view
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4. Right-click on the EMpro in the network view.
5. Select “Assign to new IO controller”.

FIOjJECT  COIL  VIEW INSErt  UNINe  Uptons 10015 viInaow  nep

3 [% ] save project a ¥ = 5 Xr)! (’! o [ r;?,;{ Go online ¥ Gooﬁlineé&? m [E}(J:l_u Search il

EmproMB371 » Devices & networks
Devices

=) pf Metwork uu Connections |HI.'I connection

* |7 EmproMB371
B Add new device
g Devices & networks PLC 1 EEM-MB371-PN =
+ [[§ PLC_1 [CPU 317F-2 PN/DP] CPU 317F-2 PNI... EEM-MB371-PN ‘-vi
I]'f Device configuration j:: 10 5vs =
4| Online & diagnostics
4 r;EL Program blocks

Not asg*

» [ Technology objects

= . . ;
4 External source files Showcatalog  CrrleShiftieC
» [g PLC tags

Figure 11-16  Assigning an I/O controller to the EMpro

6. Select the desired network interface.
7. Confirm with “OK”.

Select 1O controller %

’ oK 1 | Cancel |

|
Figure 11-17  Selecting the I/O controller

The assignment has now been set up.

154 /196 PHOENIX CONTACT 109357_en_00



Communication

T TErR
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. [ dees mmemwr g

ol [ﬂ [ﬁ Erﬂ Go online ;a Go offline ﬁgh? [E [F _}(J:I _U Searchinp

EmproMB371 » Devices & networks

L—L ﬁ‘f Network| Connections |HI.'I connection |v| 'JE
2
=
S
£ |~ |1 EmproMB371
@ .
= B Add new device
= ghy Devices & netwarks PLC 1 EEM-MB371-PN r—
w —

X CPU 317F-2 PNI... EEM-MBE371-PN —

S| ~[mPic_1[cPu317F-2 PN/DP] =
= : . PLC_1 n-
o [I{ Device configuration LS
(=]

4| Online & diagnostics
» gl Program blocks

PLC_1.PROFINET I10-Syste_..

b [ Technology objects
] External source files
» [g PLCtags

Figure 11-18  Networking controller and energy measurement device
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N —

Integrating modules and submodules

In the structure tree, switch to the “Device configuration” view.
In the hardware catalog, mark the desired module.
Drag and drop it to the device overview.

|59 Topology view @ Network view |m]‘ Device view ‘ Options (5]

i [ | (G = I Device overview 0 ?
9

[l 2 Module Rock  slor |1ad_ || Catalog §

’\'\g\‘ ~ EEMHVB3T1FN 0 0 81.. |[5earch= | (it [1it] E

& 2 22X P l@rker  profle: g

<é°“\ 1 " [easured valled » (il Head module =

= 0 = « (i Module

0 3 = =

~[m dvalues W

— CRENE i °

= ~ L Meter =

= =i o s I weter E

— o 7 - [ Statistics g

o 8 Il stetistics q
?

=

Figure 11-19  Adding a module to the device overview
156 /196 PHOENIX CONTACT 109357_en_00



Communication

Subsequently, the associated submodules appear in the catalog.

U5 1Y | saveproject oh S MEE D S coonine f cooiine gy A 2 2 1] L
Devices ¥ Topology view || Network view _ [[[[f Device view || Options [
] dt | [ermar i eewvesris) | ] B [dg] [ oevice cverve: I alF
S
S B ErE ¥4/ Module Rack slor |isd.. || Catalog §
: ~ eotinzrion R [ ]
B Add new device & 2
s, Devices & nesworks & o~ : B [ e | | S
({8 PLC_1 [CPU 317F-2 PN/DF] & b Meazured velues_1 ¢ ! » [l Head madule &
"l Device configuration 2 2 ~ [ vodule ||
py Online & diagnostics Z j ~ [ Measured values [e]]
» gl Program blocks - 5 5 Ml Measured values °
» [ Technology objects - o . ~ [l Meter H
» [} External source files - j‘j o N Il weter 3
» [@ PLCtags - o s ~ [ statistics g
» [ie) PLC data types Il statistics q
» [ Watch and force tables ~ [l Submodules =
» [ Online backups Rl eacured value:] o4
» [, Device proxy data [l Active power 3
B Program info Il #pparent power &
F PLC supenvisions & alarms W current L
PLC alarm text lists M Frequency ]
» (@ Local modules - Il Load type =
» [ Distributed 110 ‘ [l Fhase angle 3
» I Ungrouped devices. E [l Phase sequence z
» ecuritysettings e [l Power factor
» [g§ Commen data [l reactive power [
» [Z]) Documentation settings [l 5ystem measurements
» [@ Languages & resources [l Total power arithmetic
» g} Online access [l Total power vectorial
» (5 Card ReaderiUSB memory [l voitage conductor to conductor
[l voltage conductor to neutral line

Figure 11-20  Submodules in the hardware catalog
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4. Select the desired submodules.
5. Add the submodules under the respective main module using drag-and-drop.

|&# Topology view [ Network view [[I{f Device view || Options (]
P m x
@t [EEM-MB371-PN_1[EEM-ME™| Hl & 25| Device overview O gL
. S
y =l 2/ - [Module Reck slor  |iad.. |¥|Catalog ]
T R R R [ a— ]
o 00X 882 @k pofle: [<al> [~][ef]|E
~ Measured valu 0 1 [ 3
» [ Head module &
H 0 11 =
o = + [ Module L
~ [ Measured values W
0 13
W Measured values o
0 14 - s
=] 5 = » [ Meter E
= | = » [ Statistics 3
— 0 16 & g
- H
0 17 = &
~ [ Measured values
0 18
Il Active power —
o 19 Il Apparent power B
0 110 =
W current F)
0 111 E
Wl Frequency a
0 112 !
Il Load type L
g 11 Il Phase angle ]
0 114 e
e sectencd E
0 115 g
w [l Power factor 8
. 0 116 2
= Il Reactive power 2
4 g iz [l 5ystem measurements
k 0 118
T B D Il Total power arithmetic
Il Total power vectorial
i 129 Tl voltage conductor to conductor
D 121 1l Voltage conductor to neutral line
o 122

Figure 11-21  Inserting submodules
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The device overview shows the available modules and submodules.

N K S 0 B R Goonine o Goctine | g 0B ) Ul oo

PORTAL

& X Hardware catalog

0 4 EmproMB371 » Ungrouped devices » EEM-MB371-PN [EEM-MB371-PN]
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[ Network view
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Tl statistic:_1
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Devices & networks

Figure 11-22  Available modules and submodules
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6. Select a configured submodule in the device overview.

If you are a Siemens user, refer to the register table for the respective energy measuring
device for descriptions of the individual process data, which can be downloaded at

phoenixcontact.net/products .
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Figure 11-23  Selecting a submodule in the device overview
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5 [ B saveproject & ¥

11.3.6

1.

Linking process data

Create PLC variables with unique designations.

2. Connect these with the I/O variables.
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Creating PLC variables and connecting them with 1/O variables
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11.3.7 Assigning a device name

1. Right-click on the device to which you want to assign a name.
2. Select “Assign device name”.

& Topology view [ g Netwc

3 Eoviezron ewesriae] | B B () ] @ & "4 [ ] Device overview |
E:ﬂ Module

ks ~ EEMHMB371-PN
I b oxi

I: = Measuredvalues_1

b Phase angle

E Voltage conductorto «
kL Voltage conductorto |
L Current

Change device

Start device tool
¥ cut

| copy

[ Paste

¥ Delete

& Go to topology view
iy Go to network view

Compile

Download to device

& Goonline

x¥ Go offline
4 Online & diagnestics

sreferences
ss-reference information

Show catalog
[ Export module labeling strips_-

@ Properties

Write I0-Device name to Micro Memory Card

Crrlex
Crrl+C
Crrl+v

Del

Ctrl+iC
Crrl+m
Cerl+D

F11
Shifi+F11

Ctrl+Shift+C

Alt+Enter

Figure 11-25  “Assign device name”
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3. Click “Update list”.

Assign PROFINET device name.

eem-mb371-pn
EEN-MEST1-FN

B_FHIE

] Intel(R) 82574L Gigabit Netwark Connection

Figure 11-26  “Update list”

109357_en_00 PHOENIX CONTACT 163 /196



EMpro - multifunctional energy measuring devices for DIN rail mounting

4. Select the device from the table.
5. Click “Assign name”.

hssign PROFINET device name. D |x

Configured PROFINET device

PROFINET device name: | eem-mb371-pn [~]

Device type:  |EEMHVB371-PN |

Online access

Type of the PGIPC interface: FMIIE n

PGIPC interface: @ Intel(R) 82574L Gigabit Network Connection | pi | @

Device filter

[¥] Only show devices of the same type
["] Only show devices with bad parameter settings

["] Only show devices without names

Accessible devices in the network:

IP address MAC address Device PROFINET device name Status
192.168.0.1 AB-74-1D-00-E6-E9 EEMHMVE3.. eem I Device name iz different
1w
Flash LED
<] ] [>]
| Update list | | Assign name |

Online status information:

(i ] search completed. 1 of 3 devices were found.

<] i [[>]

Close

Figure 11-27  “Assign name”
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The device name has been assigned successfully.

Assign PROFINET de

eem-mb371-pn Rd
EENMMEST 1-PN

PMIIE

] Intel(R) 82574L Gigabit Netwark Connection

A
AB-74-1D-00-E6-E9

Search completed. 1 of 3 devices were found.

The PROFINET device name “eem-mb371-pn® was successfully assigned to MAC address "AB-74-1D-00-E6-E9°.
Search completed. 1 of 3 devices were found.

Figure 11-28  Assigning a PROFINET device name
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Figure 11-29  Assigning a PROFINET device name
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11.3.8 Function check

You can perform a function check by creating a monitoring table for viewing the online
values.

1. Compile the project.

2. Load it onto your controller.
3. Connect to the controller.
4

To perform a function check, switch to online mode and activate the monitoring by
clicking on the glasses icon.

_F [% [ save project

u
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(i
!
X
5
2
"
g1
&
E3
=
7]
L)
5
3
E]
B
3
]
%
L[
=

Search in project

Devices @Tags | Userconstants @ System constal
2| H N
Standard Variablentabelle

- [ ] EmproMB371 He Name Data type Address. Rewzin  Acces.. Visibl. Menitor value Comment

I Add new device 1 <@ Voltage U1_N Real %ID304 (=] ™ 2291287 Phase voltage U1

gy Devices & networks 2 @ Voltage_U2_N Real %ID308 =] M 2354427 Phase voltage U2

T M|z |a vortageusn Real %ID312 (=] W 2260541 Phase voltage U3

Ungrouped devices 4 |l@ voltage_u1_uz Real %ID292 =) M 4023425 Fhase conductor voltage U12

~ [d) EEM-MB371-PN [EEM-MB371-PN] 5 @ Voltage U2 U3 Real %ID296 (=] ™ 3997846 Phase conductor voltage U23
Iy Device configuration 6 @ Voltage_U3_U1 Real %ID300 =] ™ 3941123 Phase conductor voltage U31
%) online & diagnestics 7 Add ne
i EENMB371-PN [EERHIB37 1-PH]
Il Measured values_1

Figure 11-30  Monitoring table
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11.4 Configuration

11.4.1 Modbus/RTU
Table 11-7
Function Information Web server | Display | Register
Activation of The Modbus/RTU protocol is X X X
Modbus/RTU | activated by default, but can be
deactivated by the user.
Modbus ad- The default setting is address X X X
dress 1.
Baud rate The default setting for the RS- X X X
485 interface is 19200 bps.
Stop bits The default setting for the RS- X X X
485 interface is 1 stop bit.
Parity The default setting for the RS- X X X
485 interface is even parity.
11.4.2 Modbus/TCP
Table 11-8 Modbus/TCP
Function Information Web Display | Register
server
Activation of The Modbus/TCP protocol is X X X
Modbus/TCP | activated by default, but can be
deactivated by the user.
11.4.3 Modbus gateway
Table 11-9 Modbus gateway
Function Information Web Display | Register
server
Activation of By default, the gateway mode X X X

the gateway
mode

is deactivated.

Modbus gate-
way time-out

The default setting is address
250 ms.
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11.5 Safety

On most registers, write commands are PIN-protected. To change register values, the
correct PIN is required. The PIN corresponds to the display PIN.

The PIN can be changed by the user.

To prevent unauthorized write access to the device, change the default PIN during initial
commissioning of the device.

109357_en_00

Table 11-10  PIN
Function Information Web Display | Register
server
PIN change The default PIN is 0100. X X
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11.6 Data types and registers

The Modbus specifications does not include requirements on how various data types are to

be displayed on the respective register.

The specification only defines that the register has to be represented as “big endian”. This

means that the high byte of a register is sent first, followed by the low byte.

8-bit integer types:
Example: Value = 1 (0x01)

Table 11-11 8-bit integer types

Register address

Register contents (hex)

n

0x0001

16-bit integer types:
Example: Value = 4660 (0x1234)

Table 11-12  16-bit integer types

Register address

Register contents (hex)

n

0x1234

32-bit integer types:
Example: Value = 305419896 (0x12345678)

Table 11-13  32-bit integer types

Register address

Register contents (hex)

n

0x5678

n+1

0x1234

32-bit IEE 754 floating point:
Example: Value = 123.456 (0x42F6E979)

Table 11-14  32-bit IEE 754 floating point

Register address

Register contents (hex)

n

OxE979

n+1

0x42F6
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ASCII strings:
Example: Value = EEM-MA (0x45, 0x45, 0x4D, 0x2D, 0x4D, 0x41, 0x33, 0x37, 0x30 ->
ASCII coded)
Table 11-15  ASCII strings
Register address Register contents (hex)
n 0x4545
n+1 0x2D4D
n+2 0x414D
n+3 0x3733
n+4 0x0030
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11.7 Register table

The register table is available for download from the Phoenix Contact website.
1. Open phoenixcontact.net/products.
2. Enter the order number of your energy measuring device into the search field.

3. Inthe download area of the product, you will find the register table under
“Miscellaneous”.

11.8 Contents of the register table

The register table contains information that concerns the contents and functions of the
communication interfaces.

The register table encompasses the entire Modbus register.

To get the PROFINET-specific register, filter the empty cells from the “GSDML Module
Name” column, so that only cells that are filled with content remain.

11.9 Description of the register table

CH Dec Hex Count Unit Divider R/W Datatype Name (EN) Description (EN)
H1 0 0 Device data
H2 256 100 Device information
R 256 100 2 - R Ulnt32 Firmware revision Firmware revision as unsigned integer
R 300 012C 8 - R ASCII Device identifier Device identifier as NULL terminated ASCII character string
R 308 134 8 - R ASCII Item number Article number as NULL terminated ASCII character string
R 316 013C 9 - R ASCII Serial number Serial number as NULL terminated ASCII character string
R 325 145 8 - R Uint8[] UUID Universally Unique Identifier (UUID) consisting of 128 Bit
R 336 150 1- R Uintle  Day of production Production day of the device (UTC)
R 337 151 1- R Uintle6  Month of production Production month of the device (UTC)
R 338 152 1- R Uintle  Year of production Production year of the device (UTC)
R 339 153 1- R Uintl6  Hour of production Production hour of the device (UTC)
R 340 154 1- R Uintl6  Minute of production Production minute of the device (UTC)
R 341 155 1- R Uintl6  Second of production Production second of the device (UTC)
R 342 156 2 - R Uint32  Serial number Serial number as unsigned integer
R 346  015A 1- R Uintle  Hardware revision Hardware revision, splitted in major- and minor version.
R 416 01A0 16 - R ASCII Bootloader revision Bootloader revision as NULL terminated ASCII character string
H2 1024 400 Device configuration
Figure 11-31  Register table
Content of the line (CH)
The first line of the register table contains information about the content of the respective
line or column.
H1... Hn: Heading
An“H” with a number indicates a heading. The number behind it indicates the hierarchical
level.
To keep the register entries structured and readable, they are divided by headings.
172 /196 PHOENIX CONTACT 109357_en_00


http://phoenixcontact.net/products

Communication

R: Register

The “R” stands for Register and designates the lines that each describe a register.

Only lines that also contain registers are relevant for automatic processing of the register
table.

U: Unused

The “U” describes unused entries. These can be ,e.g., address ranges that do not have a
function (yet) and are reserved.

E: End

The “E” describes the end of the table.

Dec: Decimal address

The second column of the register table contains register addresses in decimal form.

Hex: Hexadecimal address

The third column of the register table contains register addresses in hexadecimal form.

Count

The “Count” column displays the number of registers required for the function described in
this line. The required number is directly dependent on the data type.

Short designation

The “Short designation” column contains the abbreviated designations of the registers. The
short designations are unique, so that all other data can be referenced using the short
designations.

Unit

The unit for the process values is given in the “Unit” column. For example, the unit for the
voltages is volt [V].

Divider

The “Divider” column states the divider by which the value is to be divided to get the correct
value. This is necessary, e.g., if the data type is an integer value, but a decimal fraction has
to be entered.

Example:

If the harmonics are specified as percentage with signed integer, but have to be output with
a precision of a tenth of a percent. In this case, for example, 15.2% is used as 152 with
divider 10.

R/W: Read/write access

This column specifies which access is permitted for the respective register.

R: Read only

This register can only be read. Attempting write access to this register causes an error.

109357_en_00
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R/W: Read and write

It is possible to both read and write to this register.

W: Write only

This register can only be written. Attempting read access to this register causes an error.

W/RO: Write only and read 0

This register can only be written. Read access to this register results in a zero as response.

Data type

This column contains the data type to be used for decoding the contents of each respective
register.

ASCII

Each register (16 Bit) contains two ASCII characters. When the number is entered, the
number of individual registers contained in the character string is determined.

Example:

Dec:1234567

Hex: 0X31, 0X32, 0X33, 0X34, 0X35, 0X36, 0X37
Zero-terminated: “12345670”

Hex: 0X31, 0X32, 0X33, 0X34, 0X35, 0X36, 0X37, 0X00

Number of registers = 4: Hex: 0X3231, 0X3433, 0X3534, 0X0037

Bit mask

Each bit (bit 15-bit 0) of the register (16 bit) is evaluated individually.
Example: “Resetting the tariff meter”

Bit 0: Reset tariff 1

Bit 1: Reset tariff 2

Bit 2: Reset tariff 3

Bit 3: Reset tariff 4

An individual tariff meter, or any combination of meters from all tariff meters can be reset.

Bool
This data type makes a logical statement.
0: false

1: true

FI32
IEEE-754-single number 1.8.23 (32 bits, two 16-bit registers):
1 sign bit: positive and negative

8 exponent bits:= value range of 38 decimal places
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23 mantissa bits = precision of 6 decimal places
Decimal value range: +1.175-10-38 to 3.40282-10+38

Register in float

32-bit value from the registers: 0X41340000 = 01000001 00110100 00000000 00000000b
Bit31 = 0: SB, sign bit. This number is positive.

Bit30 - Bit23: E, exponent. In this case: 130.

Bit22 - Bit0: M, mantissa. Here it is 3,407,872.

Z=11.25

Float in register

Floating-point number X = 11.25

SB, sign bit. This number is positive => Bit31 = 0/0X00 / Ob
In this case 130 => Bit30 - Bit23 = 130/ 0X82 / 10000010b

mantissa. Here it is 3,407,872 => Bit22 - Bit0 = 3407872 / 0x340000 / 0110100 00000000
00000000b

32-bit value for the register: 0X41340000 = 01000001 00110100 00000000 00000000b

SInt16

Signed integer:

2 byte, 16 bit

Value range: -215 ... 2751

-32,768 ... 32,767

UInt16

Unsigned integer:

2 byte, 16 bit

Value range: 0 ... 276-1
0...65,535

UInt32

Unsigned integer:

4 byte, 32 bit

Value range: 0 ... 2321
0 ... 4294967295

SInt32

Signed integer:

4 byte, 32 bit

Value range: -231 ... 2314

-2147483648 ... 2147483647
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Uint8

Only the low byte of the register is evaluated.
1 byte, 8 bit

Value range: 0 ...28-1=0 ... 255

Ulnt[]

Array of UInt8 values. Their order follows that of the ASCII registers.
These data types are used, e.g., for the MAC addresses.

Three registers are required for the six bytes.

E.g., 00:A0:45:66:4F:41

Name

Here, the name of the respective register is entered. It may be longer than the short
designation, so that it is readable and expresses the function of the register.
Description

In this column, the function of the register is described in detail.
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12 Technical data

Technical data
General data
Measuring principle

Measurement value
Nominal frequency
Frequency range
Sampling rate

Degree of protection

Dimensions

EEM-MB37x(-PN, -EIP [with PN/EIP socket]):
EEM-Mx37x(-R):

Voltage measurement

Input measuring range, direct

Input measuring range using transformer
Primary

Secondary

Power consumption

Overvoltage (permanent)

Accuracy

Current measurement, current transformer
Input current:

Primary nominal current

Secondary

Overload capacity

Short-term overload

Power consumption

Discrimination threshold

Accuracy

Current measurement, Rogowski coil direct connec-
tion

True r.m.s. value measurement (TRMS) up to 63rd har-
monic

AC sine

50/60 Hz

45 ...65Hz

256 times the signal frequency:
12800 Hz @ FSignal = 50 Hz
15360 Hz @ FSignal = 60 Hz
IP20 (housing)

IP40 (display)

Width / height / depth

90 mm x 80 mm x 82 mm

90 mm x 80 mm x 64 mm

18 V AC ... 690 V AC (Ph/Ph)
11 V AC ... 400 V AC (Ph/N)
60V AC ... 2,000,000V AC
60V AC...400V AC
<0.5VA

760 V AC Ph/Ph
440V AC Ph/N
0.2%

1AAC ... 20.000 AAC
1AACor5AAC

6 AAC

50Afor1s

<0.5VA

0.05% In

0.2% (10% ... 120% In)
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Technical data [...]

Input measuring range using transformer
Primary

Secondary

Secondary measuring range

Overload capacity

Short-term overload

Discrimination threshold

Accuracy

Power measurement

Accuracy, active power

Current transformer:

Rogowski coil direct connection:
Precision, reactive power

Current transformer:

Rogowski coil direct connection:
Accuracy, apparent power

Current transformer:

Rogowski coil direct connection:

Active energy in accordance with 62053-22
Current transformer:

Active energy in accordance with 62053-21
Rogowski coil direct connection:
Reactive energy in accordance with EN 62053-23
Current transformer:

Rogowski coil direct connection:

Pulse value, LED test output

Current transformer:

Rogowski coil direct connection:

Supply

Supply voltage range

Nominal supply voltage

Frequency

Power consumption

Digital input in accordance with 61131-2 (type 3)

Nominal voltage
Nominal current
Input voltage range
Signal ON time

100 AAC ... 20,000 A AC

40 mV AC or 400 mV AC

0OmVAC ...48mV ACorOmV AC ...480 mV AC
1.2 xIn=1.2x400 mV AC =480 mV AC

0.1% In
0.5% (10%...120% In)

0.5% (in acc. with DIN EN 61557-12)
1% (in acc. with DIN EN 61557-12)

1% (in acc. with DIN EN 61557-12)
2% (in acc. with DIN EN 61557-12)

0.5% (in acc. with DIN EN 61557-12)
1% (in acc. with DIN EN 61557-12)

Class0.5S

Class 1

Class 2
Class 2

0.1 Wh/Imp
100 Wh/Imp

80...277V AC

120 ...300V DC

100 V AC ... 230 V AC +/-20%
150V DC ... 250 V DC +/-20%
AC sine (50/60 Hz)

<4 W

24V DC

ovDC..30VDC
=30 ms
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Technical data [...]

Signal OFF time

Digital output in accordance with 61131-2 (type 3)
Nominal voltage

Rated output current le

Output voltage range

Output current range

Ethernet interface

RJ45/LAN

Display

Type

Refresh

Electrical isolation

Basic insulation: housing against all potentials
Overvoltage category lll at 300 V AC

Overvoltage category Il at 600 V AC

Reinforced insulation: supply against all other potentials
Overvoltage category Il at 300 V AC

Overvoltage category Il at 600 V AC

Reinforced insulation: voltage measurement input against

all other potentials

Measurement category lll at 300 V AC
Measurement category Il at 600 V AC
Test voltage

Functional insulation: current measurement input against all

other potentials

Functional insulation: digital I/Os

Functional insulation: communication interface
Pollution degree

Ambient conditions

Ambient temperature (operation)

Ambient temperature (storage/transport)
Permissible humidity (operation)

Altitude

Connection data

Conductor cross section, current (rigid/flexible)
Conductor cross section, voltage (rigid/flexible)
Conductor cross section, supply (rigid/flexible)
Conductor cross section, digital I/O (rigid/flexible)
Conductor cross section, communication (rigid/flexible)

=30 ms

24V DC

0.1A
19.2VDC..30VDC
0mA ... 100 mA

100Base-TX

LCD display, two-color, backlit

1 s, adjustable

IEC 61010-1

IEC 61010-1

IEC 61010-1

4 kV AC (50 Hz, 1 min.)

-10°C...+55°C
-25°C...+85°C

<95% non-condensing
<2,000 m

0.2mm?...4mm?/0.2mm?...6 mm?
0.5mm? ... 2.5 mm?/0.5 mm? ... 4 mm?
0.14 mm? ... 2.5 mm?

0.14mm? ... 1.5mm?/0.14 mm? ... 2.5 mm?

0.14 mm?2 ... 2.5 mm?
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Technical data [...]

Connection method Screw connection
Tightening torque 0.5Nm

Date and time

Precision of clock time during normal operation +50 ppm
Precision of clock time during power reserve +150 ppm
Duration of power reserve <24 h

Time constant T <1h

Fuses

DI/DO <50 mA

Supply <16 A
Conformance/approvals

CE-compliant RoHS, EMC, LVD
RoHS EN 50581

EMC EN 61000-6-2, EN 61000-6-3
LVD EN 61010-1

UL, cULus-listed UL 61010-1
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Please observe the following notes

General terms and conditions of use for technical documentation

Phoenix Contact reserves the right to alter, correct, and/or improve the technical
documentation and the products described in the technical documentation at its own
discretion and without giving prior notice, insofar as this is reasonable for the user. The
same applies to any technical changes that serve the purpose of technical progress.

The receipt of technical documentation (in particular user documentation) does not
constitute any further duty on the part of Phoenix Contact to furnish information on
modifications to products and/or technical documentation. You are responsible to verify the
suitability and intended use of the products in your specific application, in particular with
regard to observing the applicable standards and regulations. All information made
available in the technical data is supplied without any accompanying guarantee, whether
expressly mentioned, implied or tacitly assumed.

In general, the provisions of the current standard Terms and Conditions of Phoenix Contact
apply exclusively, in particular as concerns any warranty liability.

This manual, including all illustrations contained herein, is copyright protected. Any
changes to the contents or the publication of extracts of this document is prohibited.

Phoenix Contact reserves the right to register its own intellectual property rights for the
product identifications of Phoenix Contact products that are used here. Registration of such
intellectual property rights by third parties is prohibited.

Other product identifications may be afforded legal protection, even where they may not be
indicated as such.

PHOENIX CONTACT 195/ 196



Internet

Subsidiaries

Published by

How to contact us

Up-to-date information on Phoenix Contact products and our Terms and Conditions can be
found on the Internet at:

phoenixcontact.com

Make sure you always use the latest documentation.
It can be downloaded at:
hoenixcontact.net/pr

If there are any problems that cannot be solved using the documentation, please contact
your Phoenix Contact subsidiary.
Subsidiary contact information is available at phoenixcontact.com.

PHOENIX CONTACT GmbH & Co. KG
FlachsmarktstraBe 8

32825 Blomberg

GERMANY

PHOENIX CONTACT Development and Manufacturing, Inc.
586 Fulling Mill Road

Middletown, PA 17057

USA

Should you have any suggestions or recommendations for improvement of the contents and
layout of our manuals, please send your comments to:
hoenixcontact.com
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