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General Specifications and Advantages

DEMA proudly presents the users and modern networks a solid alternative for overcurrent protection
with CPM 311; with the state-of-art electronic, physical and functional technology for use with (X/5) A
or (X/1) A conventional type current transformers. As a DSP based digital multi-function protection &
control relay with 3 phase & earth overcurrent protection, DEMA CPM 311 is tested to fulfill
international standards requirements; and provides the users numerous assembly, commissioning and
service advantages, thanks to its separated construction (as control unit and main unit) that
eliminates the need to extend the secondary, auxiliary and control cabling to the panel door.

DEMA CPM 311 Digital Overcurrent Protection Relays are designed to protect electrical facilities
against phase and earth faults. These relays provide phase & earth overcurrent and thermal overload
protection for overhead lines, underground cables, power transformers, generators and high-power
motors; while providing selectivity with various methods. These features of DEMA CPM 311 provide
highest degree of protection while ensuring maximum availability.

DEMA CPM 311 Digital Overcurrent Protection Relays are type tested in internationally accredited
laboratories to comply with IEC 60255, IEC 60529, IEC 60695 and IEC 60068 standards, and have
been introduced into service under the guarantee of 1S09001:2008.

The general specifications of CPM 311 are listed below to create a common sense for the product. o

Function ANSI Code | CPM 311
Phase Overcurrent Protection — Instantaneous 50 3 thresholds
Phase Overcurrent Protection — Delayed 51 3 thresholds
Earth Overcurrent Protection — Instantaneous 50N 3 thresholds
Earth Overcurrent Protection — Delayed 51N 3 thresholds
Thermal Overload Protection 49 2 thresholds
Phase Undercurrent Protection 37 1 thresholds
Negative Sequence Overcurrent Protection 46 2 thresholds
Output Latching 86 v
Circuit Breaker Failure Detection 50BF v
Auto — Reclosing 79 4 shots
Thermometer — Buchholz Protection 26 / 63 v
Broken Conductor Protection v
Cold Load Pickup v
Protection and Settings Groups 2 groups
Circuit Breaker Trip Circuit Supervision TCM v
Circuit Breaker Monitoring and Control v
Blocking Logic Selectivity 68 v
Delaying Logic Selectivity v
Circuit Breaker Remote Control 94 v

5 inputs and 4 outputs 4
Disturbance Waveform Recording 3x5s
Event & Fault Recording SER 150 records
USB & RS485 Communication Ports v

X/1 A & X/5 A CT Compatibility

Frequency, Current and Thermal Imaging Measurements
Positive & Negative Sequence Current Measurements
Phase Rotation Monitoring

Auto-reclosing Measurements

Self-check

Protection Functions Testing

NNEYRVANENANEN
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General Specifications and Advantages

Wide IEC, ANSI and custom delay curve support, enabling selectivity setup with all types of
protection relays including electromechanical relays,

DMT and IDMT delay curve support for all overcurrent protection functions,

Remote control and monitoring of the circuit breaker via dedicated menu with mimic diagram,
Annunciating functions and 5 optically coupled programmable inputs that eliminate the need to
use external annunciators (e.g. to evaluate Buchholz, temperature and pressure signals),
Buchholz & thermometer alarm & trip functions and pressure trip functions that can be appointed
to programmable inputs & outputs & LEDs,

4 outputs: Trip (SPDT) and watchdog (SPDT) plus 2 programmable outputs (2 SPST),

Full screen R — S — T and N ampermeter display, measurement functions that eliminate the need
to use double core CTs, external ampermeter and frequency-meters,

(X/1) A and (X/5) A current transformer compatibility in a single unit,

Wide setting ranges; (0.1-40) I, current setting range, (0.01-150) s DMT delay setting range,
(0.025-3.2) IDMT (TMS & RTMS) delay setting range,

2 independent settings groups,

3 independent thresholds for phase overcurrent protection,

3 independent thresholds for earth overcurrent protection,

2 independent thresholds for negative sequence overcurrent protection,

1 independent threshold for undercurrent protection,

Thermal overload protection with thermal image according to IEC 60255-8 ed.2.0,
Auto-recloser with 4-shots, auto-reclosing programmability for each protection function,
Cold-load pickup function with high reliability CB-triggering,

Blocking logic selectivity feature,

Delaying logic selectivity feature,

Circuit breaker failure supervision and alarming,

Circuit breaker supervision functions: opening and closing time supervision; charging spring
supervision; numerator, ZA and 2A2 supervision for each pole; trip circuit supervision,

Main menu that displays the activated protection functions so as to provide quick overview by the
user,

2 level password system to provide access security to settings menus and remote CB control
menu,

Quick alarm menu access and enhanced alarm explanations with manual and automatic alarm
resetting option,

8 programmable alarm LEDs,

Event and fault records up to 150 instances,

5 waveform records with 3 seconds duration each,

Electro-magnetic compatibility tested to satisfy related IEC directives,

Separated construction (as control unit and main unit) that eliminates the need to extend the
secondary, auxiliary and control cabling to the panel door,

Protection function testing feature for checking the fundamental cabling and settings without need
to use external testing devices,

Largest LCD graphics screen in its class (128 px x 64 px); easy-to-navigate user friendly menus
similar to mobile phones’,

Auxiliary supply voltage compatibility with all voltages in the field;

Uaux = (21 = 250) Vpc / (100 — 250) Vae,

IP52 front side and IP20 backside environmental protection,

SCADA ready,

USB and RS485 communication ports; MODBUS RTU, IEC 60870-5-103 and DEMCOM
communication protocols support,

Free-of-charge PC software and accessories,

Matchless customer support, a variety of application schemas and technical documents. o
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Physical Introduction

CPM 311 Control Unit CPM 311 Main Unit

CPM 311: General Overview

¢ CPM 311 Control Unit
CPM 311 Control Unit is a man — machine interface unit. The unit does not have any protection
circuitry; the primary role of the unit is rather providing the accessibility to the settings,
measurements etc., which are run and stored on the main unit. The USB port needed for PC
communication is also located on the rear side of the control unit

CPM 311 Control Unit is intended to be flush — mounted on the panel door. The innovative design
of the product reduced the quantity of cables that have to be carried to the cover to only two
cables. One of them is the RJ45 terminated communication cable which enables the data
exchange between the main and control units, and the other one is the protective earth conductor
of the control unit. No other cabling is required on the panel door.

CPM 311 Control Unit can be replaced during operation, if needed. During the replacement, the
main unit functions normally, without having to interrupt the facility protection. Once the
replacement is completed, restarting the relay will provide the main unit to identify the new
control unit and start to function normally.

e CPM 311 Main Unit
CPM 311 Main Unit has the main circuitry that runs the measurement, protection, control and
recording processes. The secondary circuit terminals as well as the auxiliary supply, output, input
and RS 485 terminals are located on the bottom side of the main unit. All of the terminals
excluding the secondary circuit terminals are of plug — receptacle type, which provides easy
cabling and unit replacement. &
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Status LEDs IS (124 x 64) px Graphics Screen

Phase Protection LEDs =gz
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Multi-functional Buttons

H

Unit Label

CPM 311 Control Unit: Front View

e Status LEDs
4 status LEDs are located on the front side of the CPM 311 Control Unit.

o Trip: This LED reports the trip relay activity. The LED runs continuously if the trip relay is
closed at that time, and flashes if the trip occurred but the trip relay is then released.

o Alarm: This LED reports the alarming events. The LED flashes if there are new alarms on
the alarm menu that has not been viewed by any user, and starts to run continuously if
the alarms are viewed but not reset.

o Power: This LED reports the auxiliary supply status. If the auxiliary power supply is
healthy, the LED runs continuous green.

o Warning: This LED reports the internal circuitry errors by running continuous red if any
internal errors are detected.

e Phase Protection LEDs
4 phase protection LEDs are located on the front side of the CPM 311 Control Unit.

o Trip O: If the thermal overload protection (Ig>) is activated, this LED will run continuously
red in case of thermal overload tripping.

o D>: If the phase overcurrent protection (I>) is activated, this LED will run continuously red
in case of phase overcurrent tripping.

o I»: If the phase short-circuit protection (I>>) is activated, this LED will run continuously
red in case of phase short-circuit tripping.

e Earth Protection LEDs
4 earth protection LEDs are located on the front side of the CPM 311 Control Unit.
o Ig: If the earth overcurrent protection (I>) is activated, this LED will run continuously red
in case of earth overcurrent tripping.
o Ig»: If the earth short-circuit protection (I.>>) is activated, this LED will run continuously
red in case of earth short-circuit tripping.

e (124 x 64) px Graphics Screen
128 px x 64 px backlit graphics display provides a large viewing area that ensures easy operation
and readability.

e Multi-functional Buttons
Similar to cell phone technology, multifunctional buttons provide easy command and navigation
between the menus. The reset button in this group provides access to the programmable LEDs
and alarms menu, lets the user to reset alarm if any available and unlatch any outputs, if
applicable.

e Unit Label
The inerasable label indicates the ordering code, serial number and other information to comply
with IEC standards. O
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Mounting Flange

RJ45 Terminal

Ground Terminal

USB Port

CPM 311 Control Unit: Rear View

Mounting Flanges
By plugging the mounting pieces (which comes with the unit) on the mounting flanges, the

control unit is fixed on the panel door.

R3145 Terminal
One end of the RJ45 terminated communication cable provided along with the product is plugged
into that terminal. The cable enables the data exchange between the main and control units.

Ground Terminal
The protective earthing connection of the control unit is achieved via this terminal. Appropriate
cable lugs are provided within the product box.

USB Port
USB communication port is the connection point for PC communications via DigiConnect software.
Connection cable is supplied within the product box. U
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CPM 311 Main Unit: General Overview

¢ Main Unit Cover Screw
The main unit cover is fixed on the base plate via this screw. In case of need (e.g. for setting the
dip-switches or replacing the fuse), the internal circuits can be reached by removing the cover
screw.

e Secondary Cabling Terminals
The CT secondary cables and the returning neutral cable are to be connected to these terminals.
The terminals feature exceptional thermal and dynamic withstand capabilities and robust contact
performance to ensure maximum operating reliability.

e Auxiliary Supply Terminals
The auxiliary supply conductors and the operating ground conductor are to be connected on these
terminals. The terminals are of plug — receptacle type.

e Output Terminals
The trip, watchdog and 2 programmable output conductors are to be connected on these
terminals. The terminals are of plug — receptacle type.

e Input Terminals
The common supply and signal conductors for the 5 programmable inputs are to be connected on

these terminals. The terminals are of plug — receptacle type.

e RS485 Port
The data cables, termination load bridge and the reference cabling are to be done on these
terminals. The terminals are of plug — receptacle type. &
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1

Ground RJ45
Terminal Terminal

CPM 311 Main Unit: Right Side View

Ground Terminal

The protective earthing connection of the control unit is achieved via this terminal. Appropriate
cable lugs are provided within the product box.

The case of the CPM 311 main unit is made of inoxidant metal material. This construction
functions as a Faraday cage around the main circuits, filtering any electromagnetic and electrical
disturbances that may otherwise impact the healthy operation of the relay. Just like any other
electrical appliance, solid grounding of the main unit is essential to provide maximum protection
for the operators and the relay.

RJ45 Terminal
One end of the RJ45 terminated communication cable provided along with the product is plugged
into that terminal. The cable enables the data exchange between the main and control units. U
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Dip-switches
Group

Current Fuse Real-time
Transformers Holder Clock
Battery

CPM 311 Main Unit: Internal Overview

e Dip-switch Group
CPM 313 Digital Overcurrent Protection Relays can operate with X/1 A or X/5 A current
transformers. The dip-switches shown on the image above enables the setting of the relay to
work with X/1 A or X/5 A current transformers. The dip-switches are used also for earth fault
protection setting range.

e Current Transformers
These high-technology CTs transform secondary current into useful signals to provide the
measurement and protection circuits with the information they need. Current transformers are
integrated into the internal unit — this guarantees fast maintenance and replacement operations
without having to carry out calibration procedures.

e Fuse Holder
The T1A fuse protecting the main unit circuits is mounted on this fuse holder. The fuse ensures
the protection of the circuits in case of any auxiliary supply faults and provides maximum service
continuity. The placement of the fuse holder enables quick access and fast replacement of the
fuse.

¢ Real-time Clock Battery
Real-time clock is run by the auxiliary supply power while the relay is in service; in case of
auxiliary supply shortage or internal unit drive out, real-time clock battery takes the duty over.
Life expectancy of the lithium-ion battery is 10 years under normal conditions. o

-10 -
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CPM 311 Features & Functions

X/1 A & X/5 A CT Compatibility
CPM series relays are suitable
for use with conventional X/1 A
and X/5 A current transformers.
By making appropriate settings
on the dip-switch group on the
internal unit, the secondary
nominal current can be changed
asI,=1AorI,=5A within
seconds.

Phase & Earth Fault
Instantaneous Protection
(ANSI 50 / 50N)

There are 3 thresholds for
instantaneous phase & earth
fault protection. The setting
zones are given below.

For phase protection:

B =(0.1-25) I,
D>» = (0.5 - 40) I,
D> = (0.5-40) 1,

There are two setting zones for
earth fault protection. These are
available via appropriate dip-
switch settings on the internal
unit, and have the following
setting zones:

For T1 earth fault protection:

I> =(0.1-25) I,
I>> = (0.5 - 40) I,
I>>» = (0.5 - 40) I,
For T2 earth fault protection:
I =(0.02-5) I,
I>> =(0.02 -5) I,
Ie>> = (0.02 - 5) I,

Phase & Earth Fault Delayed
Protection (ANSI 51 / 51N)
DEMA CPM 311 provides a large
variety of protection curves for
delayed phase & earth fault
protection. These curves consist
of standard IEC/ANSI curves,
definite time delay (DMT) as
well as custom curves that are
compatible with
electromechanical relays. To
help the users apply flexible and
precise settings, these curves
feature a large setting zone with
relatively small steps. The
resetting delay setting zones are
likewise flexible and precise.

Thermal Overload Protection

(ANSI 49)

Best protection for power
transformers, overhead lines
and underground cables at loads
around (100 — 150) % is
provided by thermal overload
protection schemes. Unlike the
overcurrent curves, the thermal
overload protection curve
delivers relatively longer delays
to provide maximum power
availability, while preventing
excessive thermal stresses on
the protected equipment by
utilizing thermal imaging
technology. By applying
appropriate combination of
thermal overload and phase
overcurrent functions, it is
possible to achieve the optimal
protection, selectivity and power
availability solutions. In addition
to the automatic protection
function, the thermal stress on
the equipment is monitored in
real time for checking on
demand. It should be noted that
the thermal overload protection
function fulfills the requirements
of the IEC 60255-8 standard.

Phase Undercurrent Protection
(ANSI 37)

This function is used in
applications where undercurrent
monitoring is required (e.g.
tripping of a contactor
controlling a water pump when
the water source is exhausted).
The function requires a 52a
(normally open contact) signal
for reliable operation. Setting
zone is I« = (0.02 - 1.0) I,.

Negative Sequence Overcurrent
Protection (ANSI 46):
Unbalanced phase current
conditions without earth faults
on the primary circuit of a
distribution line or unbalanced
current conditions with or
without earth faults on the
secondary circuit of a power
transformer can be detected
and intervened by this function.
The delaying options are the
same with phase overcurrent
protection function.

Output Latching (ANSI 86)
CPM 311 allows users to latch
the trip output relay and the 6
programmable output relays on

-11 -

demand. The latching settings
menu on the relay allows
independent latching control for
the mentioned 7 outputs.
Unlatching of the outputs is
available via the reset button or
an external signal to an
appropriately programmed
input.

Circuit Breaker Failure Detection
(ANSI 50BF)

This function checks to see if
any poles of a circuit breaker
fails to interrupt the primary
circuit current when tripped. If
such case is detected, the alarm
menu notices the user about the
fault and the logic signal to an
upstream relay is removed, if
applicable. The process starts
with the opening of the CB; if
the current measurements from
one or more poles of the CB do
not fall below the defined level
of detection, then the fault is
diagnosed. After a defined
delay, the alarm is given and an
output reacts, if programmed
so. In applications where
blocking or delaying logic
selectivity schemes are utilized,
the logic signal to the upstream
relay is removed by means of
this programmed output.

Auto-reclosing (ANSI 79)

The auto-reclosing function that
CPM series relays feature allows
the users to auto-reclose the CB
up to 4 shots. The auto-
reclosing behavior of CPM 311
can be customized for all phase
and earth protection functions
and auxiliary timers,
independently of each other.
The inhibit time, the dead time
and the delays between the
auto-reclosing shots can be
independently set. The
advanced auto-reclosing
algorithm of CPM 311 ensures
the safety of the system by
blocking the auto-reclosing
function in certain cases, such
as the manual operation of the
CB, detection of a fault current
within the inhibit time, and
detection a CB failure. U
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Broken Conductor Detection
The current faults in a
distribution system are easily
detected and cleared by
protection relays. However,
faults without overcurrent such
as:

e breaking of an overhead
line jumper,

e single phase fuse blow,

e closing failure of one of the
poles of a CB,

e conducting problems of a
primary power equipment,

e  Or open circuit on one of
the current transformer
secondary circuits introduce
dangerous and intolerable
conditions where different
methods of protection should be
utilized. The broken conductor
detection function on CPM 311
calculates the ratio between the
negative sequence current and
positive sequence current to
sense and intervene these kinds
of problems reliably, even at
relatively low current signal
levels from the healthy phases.
The function behavior can be
modified by setting the critical
ratio threshold and the delay.

Cold Load Pickup
The cold load pickup function

provides the chance to shift the
threshold values of the phase &
earth & negative sequence
overcurrent protection functions
temporarily when the circuit
breaker closes to drive cold
loads such as high power
motors, capacitor banks and
power transformers. The shifting
ratio can be set within the zone
(20-500) % by 1 % steps, while
the duration of this temporary
state can be determined
between 0.1 s and 3,600 s by
0.1 s steps. The function
resolves the pickup problems by
shifting any independent
thresholds desired and leaving
others unchanged, while
blocking none. The cold load
pickup function is triggered by
means of activation of a
programmed input over one of
the auxiliary contacts of the CB /
contactor, or by a signal from an
external device; thus, the risks
of triggering by primary events
which some other algorithms
suffer are removed.

Settings Groups

In open ring distribution
systems, the setting values of a
protection relay are closely
related to the power flow
direction at the point the relay is
operated. Meanwhile, the time
to change these settings when
the power flow direction is to be
altered under a force major is
scarce. Taking these into
account, the CPM 311 relay
features 2 settings groups that
can handle 2 completely
independent sets of values of
protection and automatic control
functions that would save
valuable time for the user while
switching to the suitable settings
in a new condition. Altering
between the settings groups can
be done manually on the control
panel, via remote control over
communication systems or by
means of triggering of a
programmed input.

Circuit Breaker Trip Circuit
Supervision (ANSI TCM)

The trip circuit of a circuit
breaker comprises the trip coil,
the trip output of a relay and
the cabling between them. An
open circuit on one of these
components would prevent the
correct operation of the CB
when needed. CPM series relays
are capable of supervising the
condition of the trip circuit
continuously by one of the
programmable inputs. In the
case an open circuit is detected,
the user is noticed about the
situation by the alarm signal on
the control panel, and if desired,
remotely by means of a
programmed output.

Circuit Breaker Supervision and

Control

CPM series relays have built-in

CB supervision and control

functions that manage the

essential values and statistics to

keep track of the CB condition.

e The last opening and
closing times of the CB,

e The total opening number
of the CB,

e And the ZA and 2A2 values
(pole condition)

are continuously supervised by

the function to notice the user in

abnormal or critical conditions

by means of local and / or

remote alarming.

-12 -

Blocking Logic Selectivity

(ANSI 68)

CPM 311 supports the blocking
logic selectivity scheme. This
scheme is to be applied on
networks where power flow is
unidirectional.

When this scheme is applied,
each of the relays on a series
primary line blocks the next
upstream relay by means of
sending a blocking signal to
their programmed input,
blocking and preventing the
latter to react. This circuit
design leads to the blocking of
all relays but the one closest to
the fault point, enabling total
selectivity without applying time
stepping settings. Time delayed
phase & earth & negative
sequence overcurrent protection
functions and the broken
conductor detection function can
be blocked this way.

Delaying Logic Selectivity

CPM 311 supports the delaying
logic selectivity scheme. This
scheme is to be applied on
networks where power flow is
unidirectional.

When this scheme is applied,
each of the relays on a series
primary line shifts the trip delays
of the next upstream relay by
means of sending a delaying
signal to their programmed
input, delaying the latter to
react. This circuit design leads
to the delaying of all relays but
the one closest to the fault
point, enabling total selectivity
without applying time stepping
settings. The tripping delays of
the 2" and 3™ thresholds of the
phase & earth overcurrent
protection functions can be
prolonged this way.

Circuit Breaker Remote Control
(ANSI 94)

CPM series relays can remotely
control circuit breakers by
means of their trip relays and
programmable outputs. The CB
control can be done from the
control panel of the relay and
over the DigiConnect PC
software. O
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Inputs and Outputs

(Including ANSI 26 & 63)

CPM 311 is equipped with 5
optically isolated &
programmable inputs and 8
output relays to fulfill
demanding requirements of
modern applications. The inputs
accept any signals within the
range (24 - 250 Vpc) and (100 -
250 Vpc). The outputs feature 2
SPDT and 2 SPST relays, each
operating below 10 ms delays
and rated 8 A / 250 Vjc. Two of
the outputs are predefined as
trip and watchdog relays, and
the rest are programmable.

Disturbance Waveform
Recording

CPM series relays can digitally
save the disturbance waveforms
they measure, and the saved
files can be downloaded and
viewed over the DigiConnect
software. CPM 311 can hold up
to 5 instances of disturbance
recordings, each totaling 3
seconds of sampling with 0.4 s
predisturbance recording.
Being able to observe the
disturbance waveforms allows
users to analyze faults, confirm
the convenience of the
parameter settings, and
understand the network
behavior better.

Event and Fault Recording
(ANSI SER)

CPM series relays store up to
150 events and fault records.
The event and fault records are
time-stamped with the
information from a real-time
clock which is supplied by a
built-in extra long-life lithium-ion
battery. The records comprise
the precise timing, type and
details of the events / faults.
The records can be viewed on
the device screen as well as on
a PC utilizing the DigiConnect
software.

Communications Features

CPM series relays make use of
two serial communication ports.
e  One of the ports is the hi-
speed USB port located on the
front panel of the device. The
USB port is suitable for
establishing a direct
communication link between the
device and a PC over a standard
USB cable, which is already

supplied within the product box.
Note that communication over
USB port does not require the
utilization of an adaptor, thus is
the recommended and easier
method of using DigiConnect.

e The other port is a RS485
serial communications port,
which is accessible from the
terminals at the rear side of the
device.

CPM series relays are
compatible with MODBUS RTU
and IEC 60870-5-103
communication protocols at
rates between 1,200 bauds and
38,400 bauds.

Measurement Functions

CPM series relays feature the
following measurement
functions:

e Frequency measurements:
The primary circuit power
frequency once the secondary
current exceeds 0.1 I,.

e  Current measurements: The
momentary & maximum RMS
current values and fundamental
harmonic value of the phases
and the earth circuits.

e Positive / negative
sequence measurements:

The absolute values of positive
and negative sequence current,
and the ratio of these in
percentage.

e Thermal © measurements:
Thermal stress in percentage.

e Input & Output
measurements: The states of
programmable inputs and
outputs as well as the trip and
the watchdog relays.

e CB measurements: The last
opening and closing times, total
opening number, and A & A2
(pole condition) for each of the
circuit breaker poles.

e Auto-reclosing
measurements: All statistics and
measurements of the auto-
reclosing activity, including
number of successful auto-
reclosing cycles, and auto-
reclosing blockings.

e LED states: The momentary
states of all 8 programmable
LEDs.

-13 -

Self-check & Watchdog

CPM series relays utilize a circuit
to watch over the condition of
the internal circuits and the
power supply continuity to the
device. At an instance of
internal failure or power supply
shortage, the watchdog relay
reacts to close the normally
closed contact, which is fixed at
the open state in healthy
operation conditions.

The positive operation
characteristic of the watchdog
relay therefor allows the users
to monitor the healthiness of the
protection system remotely,
using appropriate circuitry
evaluating the information from
the N/O and N/C contacts of the
watchdog relay.

Function Test

CPM series relays feature a
built-in functional test. The test
is launched manually from the
control panel. Once the test is
initiated, the digital signal
processor within the relay
produces virtual overcurrent
signals to run the protection
functions activated by the user,
leading to tripping of the circuit
breaker and termination of the
test. This test allows the users
to check the basic condition and
behavior of the protection
system elements (such as the
trip circuit cabling, the circuit
breaker and the auxiliary supply
system) without having to use
an external testing device. o
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Protection and Reset Curves

DEMA CPM 311 Overcurrent Protection Relays can employ and run IEC and IEEE / ANSI protection

and reset curves, as well as a wide range of special curves that are mostly used when CPM 311 units
are used in the same selectivity scheme with older models of protection relays such as
electromechanical relays. The wide setting ranges make CPM 311 compatible with most of the

protection and selectivity schemes currently in use worldwide.

CPM 311 protection and reset curves, and formulas, parameters and setting ranges belonging to these
are given in the below table. The Thermal Overload Protection Function is studied in detail in its
dedicated section - for this, parameters and other information for thermal overcurrent protection is

not given in the table. o

A
t=|—Fa—+B|xTMS
(E) -1

Universal Formula for Protection Curves

T
t= % +C| x RTMS
1- (E)
Universal Formula for Reset Curves

Curve Type Overcurrent Curve Parameters Reset Curve Parameters .
a (Trip a (Reset (AEpIIEE
Definition Abbreviation A Fegian) B Setting Interval | Treshhold Factor) C| SettingZone |Reset Type| Standard
Short Time Inverse IEC STL 0.05s 0.04 0 TMS 0.025-3.2 - - -| DMT 0.04-100s DMT IEC
Standard Inverse IECSI 0.14s 0.02 0 TMS 0.025-3.2 - - -| DMT 0.04-100s DMT IEC
Very Inverse IEC VI 13.5s 1 0 TMS 0.025-3.2 = = -| DMT 0.04-100s DMT IEC
Extremely Inverse IEC EI 80s 2 0 TMS 0.025-3.2 = = -| DMT 0.04-100s DMT IEC
Long Time Inverse IEC LTI 120s 1 0 TMS 0.025-3.2 = = -| DMT 0.04-100s DMT IEC
Semiconductor Protection | SASemic | 35,500s | 6 0 |ms 0.0253.2] - - |-| omro.ost00s| or | SPecRiCure
Definite Inverse (DI) SBDI 2.96875s| 2.3 |1.96875s|T™Ms 0.025-3.2] - - |-| omr0.04-100s| DMT Spec'e;';”“’e
¥ = = -| DMT 0.04-100s DMT Special Curve
Short Time Inverse (CO2) SC CO2 0.0092s | 0.02 | 0.008s |TMS 0.025-3.2 508 7 o[RS 0.053.2 TOMT sC
¥ = = DMT 0.04-100s DMT Special Curve
Long Time Inverse (SD CO8) | SD CO8 21s 2 0.72s | TMS 0.025-3.2 39.6 5 0IRTMS 0.0253.2 IDMT D
" " " - - -| DMT 0.04-100s DMT Special Curve
Standard Inverse (CO-C3H) | SECO-C3H| 1.81s 1.05 0.68s |TMS 0.025-3.2 225 ) 0IRTMS 0.025-3.2 TDMT SE
- = -| DMT 0.04-100s DMT
Moderately Inverse 1EEE ML 0.0515s | 0.02 | 0.114s [TMS 0.025-3.2 85 > 0| RTMSI0I0255312 T IEEE / ANSL
- = -| DMT 0.04-100s DMT
Very Inverse IEEE VI 19.61s 2 0.491s |TMS 0.025-3.2 168 > O/ RTVS 0.0253.2 TDMT IEEE / ANSL
] - - |-| DMT 0.04-100s| DMT
Extremely Inverse IEEE EI 28.2s 2 0.1217s [ TMS 0.025-3.2 TR 2 ol RTMS 0.0253.2 TOMT IEEE / ANSI
Definite Minimum Time DMT - - - DMT _0.01-150s - - -| DMT 0.04-100s DMT -
Thermal Overload Parameters are studied in the JEC Protection Curves Section IEC

Table of CPM 311 Protection and Reset Curves Parameters
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IEC Inverse Time Protection Curves

The "IEC (International Electrotechnical Commission) 60255-3, Electrical relays - Part 3: Single input
energizing quantity measuring relays with dependent or independent time” standard defines the
following protection curves.

IEC Short Time Inverse: IEC STI.
IEC Standard Inverse: IEC SI.
IEC Very Inverse: IEC VI.

IEC Extremely Inverse: IEC EI.
IEC Long Time Inverse: IEC LTI.

N

t= A + B|XTMS
_f
(E) -1

Universal trip time delay formula is given above, while IEC constants for various curves are given on
the below table.

t Trip delay (s).

A A constant for the characteristic (s).
I Momentary current (A).

Is Set current threshold (A).

a A constant for the characteristic (-).
B A constant for the characteristic (s).

TMS  Time Multiplier Setting (-). O

\ Curve Type Trip Delay Formula Reset Delay Setting Zone
IEC STI 0.055
t=|—| X TMS, = . -
Short Time Inverse 00t . tReset = DMT (0.04 — 100) s
(7;) -1
IEC SI 0.14 s
t= x TMS = .04 —
Standard Inverse I )“'02 1 FResEES DMESOE S 100
;) -
13.5
IEC VI _ > | xTMS tReset = DMT (0.04 — 100) s
Very Inverse (L) _1
Is
80s
IEC EI = 5 X TMS tReset = DMT (0.04 — 100) s
Extremely Inverse ( I ) _1
Is
120
IEC LTI t= * [xTMs tReset = DMT (0.04 — 100) s

Long Time Inverse

- 15 -
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The image below shows the trip delay curves for all IEC characteristics with TMS = 1. TMS can be set
within the range of (0.025 - 3.2) for any protection function.

\
\
AN
\\
‘\\\ \\
N\ N
NN N\ ~~
N\ S
“\
\\
N~
\‘\ \\bh 1EC VI
1 ——
N
0.1 S| EC LTI
0.01 )
1 10 20 |Ifls
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IEC Thermal Overload Protection Curves

IEC Thermal Overload Protection formula and sample curves according to this formula are given
below. Formula characteristic is determined by the T, k, I8, %86, and %0, parameters. When setting
ranges for these parameters are considered, it is calculated that CPM 311 relay can run 1,540,000
unique IEC Thermal Overload Protection curves; for its impossible to demonstrate all of the curves on
a chart, sample curves are given on the below chart to express an overview of the characteristic. o

I 2
(k X I@) — %0y

I 2
(c75) = %0

t= T, xlog,

t Trip time delay (minute).

Te Thermal Constant (minute); setting range: (1-200) min, in 1 min steps.

k Trip Threshold Translation Constant (-); setting range: (1.00-1.50), in 0.01 steps.
I RMS value of load current (A).

Iy Set current (A); setting range: (0.10-3.20) I, in 0.01 I, steps.

%6, Overload Pre-heating (%); setting range: (50-200) %, in 1% steps.

%0y, Overload Trip Threshold (%); setting range: (50-200) %, in 1% steps. o

s Te: 10 min

0.1 )

1 2 3 4 5 6 7 8 1/le
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ANSI / IEEE Inverse Time Protection Curves

"IEEE (The Institute of Electrical and Electronics Engineers, Inc.) C37.112-2006: IEEE Standard
Inverse-Time Characteristic Equations for Overcurrent Relays - Description”standard describes the
protection curves named as below.

1.
2.
3.

IEEE MI: IEEE Moderately Inverse Curve.
IEEE VI: IEEE Very Inverse Curve.
IEEE EI: IEEE Extremely Inverse Curve.

+B|xTMS

I a
() -1
Universal trip time delay formula is given above, while ANSI / IEEE constants for various curves are
given on the below table.

t Trip delay (s).

A A constant for the characteristic (s).
I Momentary current (A).

Is Set current threshold (A).

a A constant for the characteristic (-).
B A constant for the characteristic (s).
TMS  Time Multiplier Setting (-). O

Reset Delay Setting Zone

Trip Delay Formula

[ 0.0515 s ] DMT (0.04 — 100) s
ANST / IEEE MI t=|——55z —+0.1145| X TMS or
Moderately Inverse l( 1,\°%% 1 | RTMS (0.025 — 3.2)
IS . .
[ |
19.61 DMT (0.04 — 100) s
CNSII/ TEEE VI = |—3—+0.4915|x TMS or
ery tnverse () -1 RTMS (0.025 — 3.2)
M
[ 28.2 s ] DMT (0.04 — 100) s
Extremely Inverse  ©~| 17 * 012175 <THS or
;) -1 | RTMS (0.025 - 3.2)
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The image below shows the trip delay curves for all ANSI / IEEE characteristics with TMS = 1.00. TMS
can be set in the range (0.025 - 3.2) for any protection function. o

e,
. ™%
-
N
"y
ANSI VI

s ANS] EL

0.1

0.01

10 20 Ifls
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Custom Protection Curves

CPM 311 Special Curves include inverse protection curves for electromechanical relays, constant time
characteristic and reset curves. These curves are listed below.

RN

SA Semic: Semiconductor Protection Curve.

SB DI: Definite Inverse Curve.
SC CO2: Short time Inverse Curve.
SD CO8: Long Time Inverse Curve.

SE CO-C3H: Standard Inverse Curve.

4
I a
(E) -1

+B|XTMS

Universal trip time delay formula is given above, while special curve parameters are given on the
below table.

— - —~
I >

— w a

MS

Trip delay (s).

A constant for the characteristic (s).
Momentary current (A).

Set current threshold (A).

A constant for the characteristic (-).
A constant for the characteristic (s).
Time Multiplier Setting (-). O

Trip Delay Formula

Curve Type

SA Semic
Semiconductor Protection

Reset Delay Setting
Zone

DMT (0.04 — 100) s

SB DI
Definite Inverse

[2.968755 ]
t=|—5 —+1.968755|

(é)m—l J

XTMS

DMT (0.04 — 100) s

SC CO02
Short Time Inverse

+0.008s|xTMS

[0.0092S ]
e

DMT (0.04 — 100) s
or
RTMS (0.025 — 3.2)

SD C08
Long Time Inverse

3 +0.7205|><TMS

(
l[ 215 |
() -1 J

DMT (0.04 — 100) s
or
RTMS (0.025 — 3.2)

SE CO-C3H
Standard Inverse

1.81s ]|
—+0.680$J><TMS

DMT (0.04 — 100) s
or
RTMS (0.025 — 3.2)
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The image below shows the custom trip delay curves with TMS = 1.00. TMS can be set in the range
(0.025 - 3.2) for any protection function. o

\
\
\ \
\ N
AN \\
\‘\ “\
™~ \
. ‘\ s SD CO8
\h
\h-—i
0-1 \‘ = SF CO-C3H
\
\
0.01 \ )
1 10 20 Ifls
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DMT: Definite Time Protection and Reset Delays

DMT characteristic is used for obtaining constant trip and reset delays. There are no parameters for
the DMT characteristic other than the constant trip or reset delay. Characteristic notation is as follows:
e.g., t=DMT0.25s.

The image below shows the DMT characteristics for given current values. o

1 —— DMT 2.55
—— DMT 1.0s
——DMT 0.3
—— DMT 0.1s
0.1 -
—— DMT 0.05s

0.01 )

1 10 20 1fIs
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RIDMT: Inverse Definite Time Reset Curves

RIDMT curves are used to obtain the inverse D.M.T. resetting characteristics for IEEE/ANSI and
custom curves that are needed to provide selectivity schemes when electromechanical relays are
protecting a primary line in series with the one CPM 311 protects. The RIDMT parameters differ with
the tripping curve they are based on. The table CPM 311 Protection and Reset Curves Parameters on
page 16 shows these parameters. The sample image below shows the CO2 short time inverse trip
characteristic and its RIDMT curve. The formula given below explains the calculation method of the
reset delay for CO2 RIDMT curve. o

| 6.9s ]
t= lﬁ X RTMS
1—(—
(75)
Sample IDMT formula: CO2 IDMT Reset Curve Formula
Please check the table on page 16 for other IDMT formulas.

b/
/)
J/
I )
7]\
- e y | l‘l“l\
], \\
j \\ RTMS 1.0
1/ \ AN
1.000 J/ AN\ \‘\-.. RTMS 0.75
e ll“i‘ ‘\; \\ ﬁhﬁ
1\ \‘\\. TMS 0.4
} LAY =
p NN SO
/f \\ \\ \\:ﬁh“""h =——=RTMS 0.2
\ \\ Ran R TMS 0.1
0.100 ".\‘\ N
\ N . TMS
\‘ \ \‘. 0.025
\ N
\ S
i
0.010 \ )
0.1 1 10 1/lIs
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Terminals Overview

DEMA CPM 311 terminals and a sample cabling diagram is shown on the image below. The cable color
code for the cabling is: red for DC (+), black for DC (-), blue for AC / CT secondary neutral, brown for
CT secondary cables (L1, L2, L3), yellow — green for protective earth conductor (PE), and gray for
RS485 cabling. Default cabling diagram assumes that the star point of CT secondary circuit is
grounded.

] im [ rotection Relays
DENA —1a ] L _irse= Protect Relay
——————— —
CPM311 - 1148 g|o L
CONTROL UNIT Main Unit 3 A%g
u (&)
J2
= [=] ][] =] BIZE CIEIE =[T=[ 2] -
= ol ggv E@-
= b €
E %% = \ k: ¢ —®
ﬁ ‘#‘ RS485 Rrrip Rwo R1 Rz
_— ® ‘gl
&=
= = 2 = = 1 @
k k k = _.
cT 1 1 1 g9 i
B el
ol B @
CT Current P. Supply =
Ir Is It In FUSE —==— 250V /1A (T1A)
x| 1.2 3 4 DG
QDD AC Outputs Inputs [(Rsass ) 13
o~ ] oMY WO <[ ~wooo o ) o 0o =
. . x\ x‘wm fffffff x“*‘*\*NNN > NN NN Ll =
0000 20000220 20002@ eee@l B2
- N m hrnlarall T7] Lol —~—t - TN TN [-+]
7977 rge T 98%r i Zunsky 31 =
> > > 88 g 2325 28 ggasas EE S
T oo aZWa 335 £ccEcc EE
TT g g2 00 Yooww 55 =
£§55 FEISE 2e s5583 2R e
[ " v ] '
388 Q3% B8 EEEEE wun =
oon e Neg EE EEEEE 23 =
(SRTIS] §" EE EECEES 22 9
= oy B0 bo &0 &b b -4 —
:  wh goeesg e
3 oo aocoan (o]
X &a =
~ ~
: g
“_; [s]
£ 8
Q
£=3
E

CPM 311 Sample Cabling Diagram

As shown on the diagram above, the common supply terminals of the inputs and outputs (terminal
no’s 8, 14 and 17) are supplied with DC (+). This common supply cabling is decided according to the
following assumptions:
e The input signals from external devices (e.g. from the Buchholz relay of the power
transformer) are in DC (-) polarity,
e The output signals to external devices (e.g. to the tripping coil of the circuit breaker) are in
DC (+) polarity.
If the actual circuit design does not meet these assumptions, common supply cabling should be
arranged accordingly.

As shown on the diagram above, the watchdog relay is supplied from an AC source. Thanks to this
application, a possible DC fault or protection relay failure can be reported to a remote device
independently from the DC supply, enabling the best possibility to notice the operator about the
situation. Vice versa; if the auxiliary supply source to the protection relay is based on an AC system,
the watchdog relay should be cabled to supply the remote alarm unit from a DC source. o
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Fundamental Cabling Schema and
1A /5 A Dip-switch Settings

2
-
2 3

2 L3

SRl

| Ry 1
fL 1] 3|E ON:5 A

OFF: 1A

OFF: 1A

OFF: 1A

|3
[

% (24-250) Voc

6

v v v 7 H (100-250) Vac
7

1I|—l

P1s1 DIP-SWITCH
3|T 3 onsn | —

DEMA CPM
DIGITAL OVERCURRENT PROTECTION RELAY

DIP-SWITCH

P

Prot 21 DIP-SWITCH
EML SIE | onsa |

DIP-SWITCH
E18E2 | Z

SEE MANUAL

[SLndNI 318VNNV¥O0Yd]

311

SLINdNI LN3¥¥ND

[SLNdLIN0 318VNAVH90Ud|

amy

Fundamental Cabling Schema

E1TE2 T § R

1A
5A

oviso[23
24
Alos
—B@
s |- CIRCUIT BREAKER
[ i Trip Coil
0] 7] e
1
12
b EF1
14
o—{15]
o——{ 16
RJ45
OFF
ON

ON

1A
5A

OFF
ON

1A
5A

OFF

1A
5A
1A
5A

OFF
ON
OFF
OFF

ON
ON
OFF
ON

1A/ 5 A Dip-switch Settings

e Onthetabletotheright; Iz/Is/I;

shows the nominal phase secondary current,

T1 shows Type 1 earth setting zone (0.1 I, — 40 L),
T2 shows Type 2 earth setting zone (0.02 I, — 5 I.,)

e Important notice:

switch settings are completed! o
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Technical Drawings

The drawing below specifies the overall dimensions of CPM 311 units and the cutout & drilling plans
needed for mounting these units. o

CPM 311 Main Unit

Circuit Diagram and Physical Dimensions
Unit Depth = 70 mm

345.5 mm _
‘ 327.4 mm e
> 308.0 mm - £
) g
SRREIEIEIE o[ [o] [2 =[=[T= BIEIE ™ 42
. o
RS485 RTRIP Rwb R1 R2
CURRENT INPUTS [PROGRAMMABLE 0UTPUTS] E E
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CPM 311 Control Unit — CPM 311Control Unit

Physical Dimensions Cut-out drawing
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Technical Specification Tables

1 - Input and Output Characteristics
1.1 - Measuring Units

Nominal Current (Ip)

Nominal Frequency (f)

Secondary Circuit Loads

Phase Current Inputs

1A/ 5A (via dip-switch settings).
50 Hz / 60 Hz (via menu settings).

for1A:0.01V-A

for5A: 0.2 V-A
Earth Current Inputs for1A: 0.01V-A

for5A: 0.2 V-A
Current Circuit Thermal Withstand 1001,/ 1s

41, (20 A) / continuous
Current Circuit Dynamic Withstand 2501, /10 ms
Current Transformer Recommendation In=1A: 1V-A, 5P10 or 5P20 (Additional secondary loads should be taken into
consideration.)
In=5A:1V-A, 5P10 or 5P20 (Additional secondary loads should be taken into
consideration.)
1.2 Auxiliary Supply Voltage (Uaux)
Supply Voltage Range (Nominal)
Supply Voltage Range (Limits)
DC Consumption

(24-250) Vpc, (100-250) Vac
(21-275) Vpc, (80-275) Vac
Paux min : 6 W

Paux max : 10 W

Saux min : 7.5 V-A

Saux max : 10 V-A

1.3 Output Relays and Relay Contact Characteristics

Trip Relay SPDT (N/C + N/O), 1 relay.
Internal Fault & Auxiliary Failure Relay ~ SPDT (N/C + N/O), 1 relay.
Programmable Relays SPST (N/O), 2 relays.
Relay Contact Characteristics

AC Consumption

Rated Values

Short Time Withstand Current

Max. Switching Voltage
Max. Switching Current
Max. Switching Power

1.4 Programmable Inputs
Programmable Input Quantity
Rated Excitation Voltage

Extended Excitation Voltage Interval

Input Activation Delay
Max. current per input

Programmable Input Setting Options

Passive
Unlatch

52a

52b

CB Position
Start tAux1
Start tAux2
Blocking Sel.1

8 A / 250 Vac ohmic, 8 A / 24 Vpc ohmic.
16A/3s,30A/05s

440 Vpc

16 A

On making: 2.2 kW / 2.2 kV:A

On breaking: 50 W / 2.2 kV-A

5 inputs with optic-coupling.
(24-250) Vpc, (110-250) Vac
(21-275) Vpc, (80-275) Vac
<15ms

3mA

Input is passive.

Latched relays are reset and released.

Watches the normally open auxiliary contact of circuit breaker.

Watches the normally closed auxiliary contact of circuit breaker.

Used for displaying the circuit breaker position on the relevant menu.

Triggers the first auxiliary timer.

Triggers the second auxiliary timer.

Used for blocking selected protection functions while the protection group is set to
"
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Programmable Input Setting Options (Continued)

Delaying Sel.1

Start Wave Record
Cold Load Pickup

Spring Failure
Change Set.Group
Block ARCL
Reset %0

Trip Circuit Sup.
Reset RL1-RL6
Reset LED
Pressure Trip
Buchholz Alarm
Buchholz Trip
Temp.Alarm
Temp.Trip
Blocking Sel.2

Delaying Sel.2

1.5 RS485 Serial Communications Port
Connection Cable
Connection Point

Communications Protocols
Communications Speed

Insulation Level

1.6 USB Serial Communications Port
Connection Type

Connection Usage

Connection Point
Communications Protocols
Communications Speed

1.7 Command Interface Buttons
S1, S2, S3, S4, S5 Buttons
Reset Button

Used for increasing trip delays for the selected protection functions while the
protection group is set to "1".

Used for triggering a 3 second record of the current waveform.

Used for increasing the threshold settings of the selected protection function for a
given time.

Supervises the CB charging spring via auxiliary contacts.

Used for altering between protection settings groups 1 and 2.

Used for disabling auto-reclose cycles.

Used for resetting the thermal image.

Supervises the trip circuit of circuit breaker.

Resets all programmable outputs.

Used for resetting programmable LEDs and alarm records.

Evaluates the pressure trip auxiliary contact information.

Evaluates the Buchholz alarm auxiliary contact information.

Evaluates the Buchholz trip auxiliary contact information.

Evaluates the thermometer alarm auxiliary contact information.

Evaluates the thermometer trip auxiliary contact information.

Used for blocking selected protection functions while the protection group is set to
2",

Used for increasing trip delays for the selected protection functions while the
protection group is set to "2".

2-wire screened communications cable.

4 terminals at the rear side of the device: reference, sending, receiving and
termination resistance terminals.

DEMCOM (DEMA communications protocol), MODBUS and IEC60870-5-103.
min. 1,200 baud, max. 38,400 baud.

2,000 V / 1 min.

Between CPM 311 Control Unit and PC.

USB serial port is used for establishing communications between CPM 311 and a
PC for using DEMA DigiConnect software.

On the rear side of the control unit, USB B-type connector under the cover.
DEMCOM (DEMA communications protocol) and MODBUS RTU.

min. 1,200 baud, max. 38,400 baud.

Multifunctional buttons, functioning as described on the screen for each menu.
Reset button has cyclic duty over LED, Alarm and Ampermeter menus. While at
any menu; first hit heads to the "Programmable LEDs" menu, second hit heads to
the "Alarm Menu" if any alarms are available, or to the "Ampermeters" menu if
there are no alarms to display. Hitting further returns to the initial menu.
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Technical Characteristics

2 Protection Functions

2.1 Phase Overcurrent Protection [ANSI 50/51]

Measurement Technique Fundamental harmonic.

Current Measurement Range (0.1-40) I,
Important Note: It must be kept in mind that CPM 310 measures currents up to 40
In, and no precise evaluations can be done for current values higher than this.

Current Threshold Setting Range 3 independent thresholds, set as multipliers of In.
1.threshold and set interval : (0.1-25) I, in 0.01 I, steps.
2.threshold and set interval : (0.5-40) I, in 0.01 I, steps.
3.threshold and set interval : (0.5-40) I, in 0.01 I, steps.

Pick-up Current For all threshold values: over 1.05 times the set value.
Current Reset Ratio (Hysteresis) ~%95

Instantaneous Trip Time ~35 ms

Drop-out Time ~40 ms

Trip Time Delays for Phase Thresholds Below descriptions are valid for tI>, tI>>, tI>>>.
DMT, Definite Minimum Time.
Setting Range: (0.01-150) s, step: 0.01 s.
IDMT, Inverse Definite Minimum Time.
Setting Range: TMS (Time Multiplier Setting): (0.025-3.2), step: 0.001.
Inverse Protection Curves available IEC STI, IEC Short Time Inverse
IEC SI, IEC Standard Inverse
IEC VI, IEC Very Inverse
IEC EI, IEC Extreme Inverse
IEC LTI, IEC Long Time Inverse
SA, Semiconductor Protection
SB, Definite Inverse
SC (C0O2), Short Time Inverse
SD (CO8), Long Time Inverse
SE (CO-C3H), Normal Inverse
IEEE MI, IEEE Moderately Inverse
IEEE VI, IEEE Very Inverse
IEEE EI, IEEE Extremely Inverse
Reset Time Delays for Phase Thresholds Below descriptions are valid for tI>, tI>>, tI>>>.
DMT, Definite Minimum Time.
Setting Range: (0.04-100) s, step: 0.01 s.
IDMT, Inverse Definite Minimum Time.
Setting Range: TMS (Time Multiplier Setting): (0.025-3.2), step: 0.001.
2.2 Earth Overcurrent Protection [ANSI 50N/51N]

Measurement Technique Fundamental harmonic.

Current Measurement Range For Type T1 Protection: (0.1-40) L, in 0.01 L, steps.
For Type T2 Protection: (0.02-5) L, in 0.001 L., steps.

Current Threshold Setting Range 3 independent thresholds, set as multipliers of Ien.

Setting range for type T1: (0.1 - 40) Ien.
For T1 Ie> : (0.1 - 25) Ien, in 0.01 Ien steps.
For T1 Ie>> : (0.5 - 40) Ien, 0.01 Ien steps.
For T1 Ie>>> : (0.5 - 40) Ien, 0.01 Ien steps.
Setting range for type T2: (0.02 - 5) Ien.
For T2 Ie> : (0.02 - 5) Ien, 0.001 Ien steps.
For T2 Ie>> : (0.02 - 5) Ien, 0.001 Ien steps.
For T2 Ie>>> : (0.02 - 5) Ien, 0.001 Ien steps.
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Technical Characteristics

2.2 Earth Overcurrent Protection [ANSI 50N/51N] (Continued)

Pick-up Current For all threshold values: over 1.05 times the set value.
Current Reset Ratio (Hysteresis) ~%95

Instantaneous Trip Time ~35 ms

Drop-out Time ~40 ms

Trip Time Delays for Earth Thresholds  Tripping delay ranges for earth fault protection is the same with those for phase
fault protection. DMT and IDMT characteristics available.

Reset Time Delays for Earth Thresholds Reset delay ranges for earth fault protection is the same with those for phase fault
protection. DMT and IDMT characteristics available.

2.3 Thermal Overload Protection [ANSI 49]

Measurement Technique RMS current.

Threshold Setting Range Ie> = (0.1-3.2) I, in steps of 0.01 .
Thermal Constant Setting Range Te : (1-200) min, in steps of 1 min.
Thermal Trip Level Multiplier (k) Setting k: 1-1.5, in steps of 0.01.

Range

Thermal Trip Level Setting Range Trip © : %(50-200), in steps of: %]1.

Thermal Alarm Level Setting Range Alarm © : %(50-200), in steps of: %]1.
2.4 Broken Conductor Detection [%(12/11)>]

Measurement Technique %(I,/1;)> where I, is fundamental harmonics of positive sequence and I, is
fundamental harmonics of negative sequence current.

%(I/1;)> Setting Range %(20-100), in steps of %1.

Tripping Delay Setting Range (1-14,400) s, in steps of 1 s.

2.5 Negative Sequence Overcurrent Protection (I2>) [ANSI 46]

Measurement Technique Fundamental harmonic.

Threshold Setting Range (0.1-40) I,

Thresholds and Setting Ranges There are 2 independent thresholds available for negative sequence overcurrent

protection function.
L> = (0.1-40) I, in steps of 0.01 I,
I,>> = (0.1-40) I, in steps of 0.01 I

Pick-up Current ~1.05 L5

Current Reset Ratio (Hysteresis) ~%95

Tripping Delay Setting Range The range is the same with phase overcurrent protections'.
Resetting Delay Setting Range The range is the same with phase overcurrent protections'.
2.6 Undercurrent Protection (I<) [ANSI 37]

Measurement Technique Fundamental harmonic.

Threshold Setting Range I< =(0.02-1.0) I, in steps of 0.01 I,

Tripping Delay Setting Range tI< = (0.01-150) s, in steps of 0.01 s.

Triggering Condition Current measurement below the set level while 52a input is active.
Current Reset Ratio (Hysteresis) ~ %105

Pick-up Current ~I<
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2.7 Multi-shot Auto-reclose Function (ARCL) [ANSI 79]

Shots
Auto-reclose Triggers

Auto-reclose Blocking Conditions

Dead Time and Setting Ranges

Reset Delay Setting

Inhibit Time Delay

2.8 Automatic Control Functions

2.8.1 Cold Load Pickup

Thresholds used with Cold Load Pickup
Threshold Setting Range

Delay Setting Range

2.8.2 Programmable Outputs Settings
Programmable Output Assignment
Options

2.8.3 Trip Settings

Functions available to assign to Trip
Relay

2.8.4 Programmable Input Settings
Functions available to assign to
Programmable Inputs

2.8.5 Blocking Logic Settings
Blocking Logic Selectivity Groups
Trigger Options

1<n<4
Below thresholds can be set independently for each shot.
Phase Thresholds: tI>, tI>>, tI>>>
Earth Thresholds: tle>, tle>>, tle>>>
Auxiliary Timers: tAux1, tAux2.
Below conditions blocks auto-reclose cycles automatically:
* Manual blocking,
* Activation of a “Block ARCL" assigned input,
* CB Charging Spring Failure, CB Trip Time Error, CB Close Time Error,
* CB Pole Failure,
* Activation of a protection function during Inhibit Time,
* Manual closing of circuit breaker.
4 programmable dead time setting, abbreviated as tD1, tD2, tD3 and tD4.
Setting range: (0.01-300) s, step: 0.01 s
tR: (0.2-600) s, step: 0.01 s
tIN: (0.2-600) s, step: 0.01 s

>, I>>, I>>>, >, .>>, .>>>, L>, L>>,
%(20-500), in steps of %1
(0.1-3600) s, in steps of 0.1 s

Trip, I>, I>>, I>>>, tI>, tI>>, tI>>>, [e>, le>>, [e>>>, tle>, tle>>, tle>>>,
ti<, tI2>, tI2>>, Trip ©, Thermal Alarm ©, CB Alarm, 52 Failure, Broken
Conductor, CB Failure, CB Close, tAux1, tAux2, ARCL Running, ARCL Blocked,
Buchholz Alarm, Buchholz Trip, Temp. Alarm, Temp. Trip.

tI>, tI>>, tI>>>, tl>, tle>>, tle>>>, tI<, t,>, tl,>>, Thermal Trip ©, Broken
Conductor, tAux1, tAux2, Buchholz, Temperature, Pressure.

Passive, Unlatch, 52 a, 52 b, CB Position, Start Aux1, Start tAux2, Blocking Sel.1,
Delaying Sel.1, Start Wave Record, Cold Load Pickup, Spring Failure, Change
Settings Group, Block ARCL, Reset %0, Trip Circuit Supervision, Reset RL1-RL6,
Reset LED, Pressure Trip, Buchholz Alarm, Buchholz Trip, Temperature Alarm,
Temperature Trip, Blocking Sel.2, Delaying Sel.2.

2 groups, 1 setting for each group.
>, tI>>, tI>>>, tl>, tl>>, tl.>>>, tI<, t,>, t,>>, broken conductor, tAuxi,
tAux2.

2.8.6 Circuit Breaker Pole Failure Settings [ANSI 50BF]

Current Sensing Threshold Range
Delay Setting Range

2.8.7 Auxiliary Timer Settings
Quantity of timers

Trigger Options

Setting Range

I< : (0.02-1) I, in steps of 0.01 I,
tCBF : (0.1-10) s, in steps of 0.01 s.

2 independent auxiliary timers.

Via programmed input.
tAuxl & tAux2 : (0-600) s, in steps of 0.01 s
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2.8.8 Delaying Logic Selectivity Settings

Delaying Logic Selectivity Groups
Trigger Options
Delaying Range

2 groups, 1 setting for each group.
t>>, tI>>>, tle>>, the>>>
(0-500) s, in steps of (0-01) s.

2.8.9 Circuit Breaker Supervision Settings

CB Opening Time Supervision

CB Closing Time Supervision

CB Open Pulse

CB Close Pulse

CB Spring Supervision

CB Numerator Supervision

> (Total Amperes) Supervision

>2 (Total Amperes-square)Supervision
Trip Circuit Supervision

2.8.10 Programmable LED Settings
Programmable LEDs

Functions available to assign to
Programmable LEDs

Labels available to assign to
Programmable LEDs

2.8.11 Latching Settings [ANSI 86]
Latchable Outputs

Functions available to force trip relay
latching.

Functions available to force
programmable outputs latching.
2.8.12 Alarm Settings

Auto-reset Option for Alarm Menu

Threshold Alarm Hiding Option
2.8.13 Loading Default Settings

Setting range:
Setting range:
Setting range:
Setting range:
Setting range:
Setting range:

(0.05-1) s, in steps of 0.01 s.

(0.05-1) s, in steps of 0.01 s.

(0.1-5) s, in steps of 0.1 s.

(0.1-5) s, in steps of 0.1 s.

(0.1-600) s, in steps of 0.01 s.

0-65355, in steps of 1.

Setting range: (0-12,000x10%) A, in steps of 1 A.
Setting range: (0-30,000x10%) A2, in steps of 1 A2.
Triggers when the signal is lost on a programmed input.
tTCS : (0.1-15) s, in steps of 0.1 s.

There are 8 programmable LEDs displayed as L5, L6, ..., L12 symbols on the
display. The LED Menu is accessed by hitting the Reset button once while on any
menu. Any activated LEDs will flash on the menu automatically.

One or more of the functions listed below are available for assigning to any of the
programmable LEDs. The label for the LED is set independently, as a LED may
represent several functions.

I>, I>>, I>>>, I.>, I.>>, .>>>, tI>, tI>>, tI>>>, tl>, tl>>, tl.>>>, Thermal
Trip ©, Broken Conductor, CB Failure, Programmable Inputs (#1, #2, #3, #4, #5,
#6, #7), tAuxi, tAux2, Cold Load Pickup, ARCL Running, ARCL Blocked, Buchholz
Alarm, Buchholz Trip, Temp. Alarm, Temp. Trip, CB Alarm, I,>, L,>>, th>, th,>>,
I<, tI<, Pressure Trip.

The label for each LED is set to only one of the functions listed above or set to
"Passive".

Trip Relay and programmable outputs from RL1 to RL6.

tI>, tI>>, tI>>>, tl>, tle>>, tle>>>, tI<, t,>, tl,>>, Thermal Trip ©, Broken
Conductor, tAux1, tAux2, RL1-RL6, Buchholz Trip, Temperature Trip, Pressure
Trip.

Any function that is assigned to an output may be set to latch the output.

Automatic (new alarms are overwritten to the old ones) or Manual (new alarms
are recorded to the front lines, olds are kept below).
Disturbances are shown or hidden by the option.

Loading Default Settings option is available at "MENU » System Settings" address. Password is required to carry out the

task.
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2.9 Event Records
Record Details

Stamp Information

Distinguishing Time
Recordings Quantity
Record Structure

Records Viewing

2.10 Waveform Records
Waveform Records Quantity
Waveform Record Time
Record Time Structure

Record Form

Records Viewing

Trigger

2.11 Error Ratings

Pick-up Current and Error
Protection Threshold Error
DMT and IDMT Delaying Error

Thermal Trip Delaying Error

Measuring Error

2.12 Current Transformer Compatibility

Primary Phase Nominal Current
Secondary Phase Nominal Current
Primary Earth Nominal Current
Secondary Earth Nominal Current

2.13 General Information
Dielectric Withstand
Mounting Options
Mechanical Construction

Units' Dimensions

Level of Protection

Storage & Operation Ambient Temp.

Packing Weight

Setting changes, trip records, disturbance records, alarms and other records are
saved with time & date stamps.

Time Information:

day / month / year, hour / minute / second / millisecond.

1ms

150 records.

Record title and time stamp; amplitude, source and input & output status is
applicable.

On the relay menus or over DigiConnect PC program.

5 records.

3 s each.

0.4 s record before trigger.

2.6 s record after trigger.

Current oscillogram.

PC program.

Via an input or automatically by protection function pick-up.

1.05 of threshold (1.6 of threshold for SA Semiconductor curve), error: £0.1 Ig

+% 2

+% 5 or £ 40 ms (One of the criteria will be fulfilled). Valid in the range (2 - 20) L.
Measured current is max. 40 I,.

+% 5 or + 200 ms (One of the criteria will be fulfilled). Valid in the range (1.5 - 8)
L.

%1 atI=1I,.

Setting range: (1-9999) A, in steps of 1 A.

1 A or 5 A. Settings should be done along with dip-switch adjustment.

Setting range: (1-9999) A, in steps of 1 A.

T1-1A, T1-5A, T2-1A or T2-5A. Settings should be done along with dip-switch
adjustment.

2,000V /50Hz/ 1 minand 2,200V /50 Hz / 1s.

Control Unit: Flush mounting, Main Unit: Base mounting.

Seperate control and main units, interconnection by means of a CAT 5e
communications cable.

Control Unit: 175 mm x 160 mm x 55 mm (width x height x depth).
Main Unit: 345.5 mm x 158 mm x 70 mm (width x height x depth).
Control Unit: front side IP52, rear side IP20.

Main Unit: IP20.

min. -25°C, max +70°C

3.5kg
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Tests carried out at Turkak accredited TUBITAK/UME and TSE Electrics and Electronics Laboratories.

A - Dielectrics Tests

IEC 60255-5 Dielectric Withstand Test : 2 kV / 50 Hz / 1 min.

IEC 60255-5 Dielectric Resistance Test : >100 MQ / 500 Voc.

IEC 60255-5 Voltage Impulse Test : Class 3: 5 kV @ (1.2 ps / 50 ps - 0.5 J), 3 negative pulses.

B - EMC Immunity Tests

IEC 60255-22-1 High Frequency Test : Class 3: 2.5 kV, 1 MHz.

IEC 60255-22-2 Electrostatic Discharge Test : Class 3: 6 kV / 8 kV contact and air discharge.

IEC 60255-22-3 Fields Affect Inmunity Test : Class 3; Amplitude Modulation 10 V/m, (80-1000) MHz; Point Frequency App.
10 V/m, (80/160/450/900) MHz; Pulse Frequency App. 10 V/m, 900 MHz.

IEC 60255-22-4 Fast Transient Regime Change (Burst) : 4 kV / 2.5 kHz.

IEC 60255-22-5 Instantaneous Rise Wave Voltage (Surge) : 2 kV.

IEC 60255-11 DC Auxiliary Supply Failure and AC Wave Affect Test - Failure : 400 ms @ 220 Vac/Vbc; wave rate: %12.
C - IEC 60255-25 EM Emission Test : (0.15 - 30) MHz

D - Mechanical Withstand Tests

IEC 60255-21-1 Sinusoidal Vibration Reaction Test : Class 1: Vibration Reaction: f = (10-150) Hz; Transition = 60 Hz,
Amplitude = 0.035 mm; Peak Acceleration = 1 G, 3 dimensional.

IEC 60255-21-2 Mechanical Impact and Crash Tests : Class 1.

IEC 60255-21-3 Sinusoidal Seismic Test : Class 1: f = (2-35) Hz, Transition = 8 Hz; Horizontal Amplitude = 3.5 mm,
Acceleration = 1 G; Vertical Amplitude = 1.5 mm, Acceleration =0.5 G.

IEC 60529 Control Unit Level of Protection : Front side IP52: protection against dust and dripping water when tilted up to
159; rear side IP20: protection against objects equal to or bigger than 12 mm / Main Unit: IP20: protection against objects
equal to or bigger than 12 mm.

EN60695-2-12 Plastic Withstand Class against Fire : inflammability test of plastic parts tested with 900 °C incandescent
E - Climatic Tests

IEC 60068-2-1 Dry Cold Air Withstand Test : -25 °C, 72 hours : for operating/storage/transport.

IEC 60068-2-2 Dry Hot Air Withstand Test: +70 °C, 72 hours : for operating/storage/transport.

IEC 60068-2-3 +400 °C, %93 relative humidity, 56 day duration : for operating/storage/transport.

Hot Humidity Withstand Test.

F - Overload Capacity Tests

IEC 60255-6 Continuous Current Test : Continuous 4 In (20 A) loading.

IEC 60255-6 Thermal Withstand Current Test : 100 In (500 A) / 1 s.

IEC 60255-6 Dynamic Withstand Current Test : 250 In (1.25 kA) / 10 ms.
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Model codes to be supplied to DEMA when ordering CPM 311 is given on the table below.

(@)l
|9
<=2
w|W
= | =
Ll L

Standard Unit Code CPM 311

Earth Protection Setting
Zone

T1 Type (0.1 - 40) Ien 1

T2 Type (0.02 - 8) Ien

Communications Protocols

MODBUS / IEC 60870-5-103 / DEMCOM

Turkish A
English B
Turkish
English
French
German
Italian

Default Language

Alternative Language

mooOw>

Sample Model and Ordering Code

e (PM31111BA:
CPM 311 Digital Overcurrent Protection Relay,
T1 and T2 type earth protection functions,
Communication support for MODBUS, IEC 60870-5-103 and DEMCOM protocols.
Menu Languages - Default Language: English, Alternative Language: Turkish. o
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