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M-3311A Transformer Protection Relay — Specification

Standard Protective Functions
« Negative-sequence inverse time overcurrent (46)
¢ Winding thermal protection (49)
¢ Four winding instantaneous phase overcurrent (50)
e Breaker Failure (50BF)
e Instantaneous ground overcurrent (50G)
¢ Instantaneous residual overcurrent (50N)
e Four winding inverse time phase overcurrent (51)
e Inverse time ground overcurrent (51G)
¢ Inverse time residual overcurrent (51N)
e Two, three or four winding phase differential (87T) and high set instantaneous (87H)
e Ground differential (87GD)
e IPSlogic®

Optional Voltage Protection Package
e Overexcitation (24) V/Hz, two definite time and one inverse time elements
¢ Phase Undervoltage (27) function for load shedding
¢ Phase Overvoltage (59)
e Ground Overvoltage (59G)
¢ Over/Underfrequency (810/U)

Standard Features
* Eight programmable outputs and six programmable inputs
e Oscillographic recording
e Through-Fault Monitoring
e 8-target storage
¢ Real time metering of measured and calculated parameters, including demand currents
e Two RS-232 and one RS-485 communications ports
e Standard 19" rack-mount design
* Removable printed circuit board and power supply
e 50 and 60 Hz models available
e 1or5Arated CT inputs available
e S-3300 IPScom® Communications Software
¢ |IRIG-B time synchronization
e Sequence of Events Log
e Breaker Monitoring
e Multiple Setpoint Groups
e Trip Circuit Monitoring
¢ Includes MODBUS and DNP 3.0 protocols
e Summing Currents from multiple sources for 49, 50, 51, 50N, 51N, 87 GD and Through Fault functions

Optional Features
¢ Redundant Power Supply
e M-3911A Target Module
e M-3931 Human-Machine Interface (HMI) Module
e M-3801D IPSplot® Plus Oscillograph Analysis Software

e RJ45 Ethernet port utilizing MODBUS over TCP/IP, BECO 2200 over TCP/IP, IEC 61850 or DNP 3.0
protocol

* Expanded I/O (8 additional outputs and 12 additional inputs)
e Standard and Expanded I/O Models available in vertical panel mount
¢ Close Circuit Monitoring on Expanded I/O units
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M-3311A Transformer Protection Relay — Specification

STANDARD PROTECTIVE FUNCTIONS

Device Setpoint
Number Function Ranges Increment Accuracyt

Negative Sequence Overcurrent

46W2/46W3/46W4
@ Definite Time
Pickup 0.10t0 20.00 A 0.01A *0.1Aor £3%

(0.02t0 4.00 A) (=0.02 A or £3%)
Time Delay 1 to 8160 Cycles 1 Cycle —1to +3 Cycles or 1%
Inverse Time
Pickup 0.50t0 5.00 A 0.01 A +*0.1Aor £3%
(0.10to 1.00 A) (=0.02 A or £3%)
Characteristic Curves  Definite Time/Inverse/Very Inverse/Extremely Inverse/IEC Curves/IEEE
Time Dial Setting 0.5t011.0 0.1 +3 Cycles or £5%
0.05 to 1.10 (IEC curves) 0.01
0.5 to 15.0 (IEEE curves) 0.1

Winding Thermal Protection

Time Constant 1.0 to 999.9 minutes 0.1 minutes
Maximum Overload Current 1.00 to 10.00 A 0.01 A +0.1Ao0r £2%

(0.2t0 2.00 A) (%£0.02 A or £3%)
Winding Select  Suml, Sum2, W1, W2, W3, or W4

Instantaneous Phase Overcurrent

=
e

Pickup 1.0t0 100.0 A 0.1A *0.1Aor £3%

(0.2t0 20.0A) (£0.02 A or =3%)
Time Delay 1 to 8160 Cycles 1 Cycle +2 Cyclesor £1%
Current Selection Suml, Sum2, W1, W2, W3, W4

Breaker Failure
50BFW1/50BFW2/50BFW3/50BFW4

Pickup (phase) 0.10t0 10.00 A 0.01A *0.1Aor 2%
(0.02t0 2.00 A) (=0.02 A or £2%)

Pickup (residual) 0.10t0 10.00 A 0.01A *0.1Aor £2%
(0.02t0 2.00 A) (£0.02 A or =£2%)

Time Delay 1 to 8160 Cycles 1 Cycle —1to +3 Cycles or =2%

Instantaneous Ground Overcurrent

50GW2/50GW3/50GW4
Pickup #1, #2 1.0t0 100.0 A 0.1A +0.1 Aor £3%
(0.21t0 20.0 A) (=0.02 A or £3%)
Time Delay #1, #2 1 to 8160 Cycles 1 Cycle +2 Cyclesor 1%
'Select the greater of these accuracy values. Values in parentheses apply to 1 A CT secondary rating.



M-3311A Transformer Protection Relay — Specification

STANDARD PROTECTIVE FUNCTIONS (cont.)

Device Setpoint
Number Function Ranges Increment Accuracy?

Instantaneous Residual Overcurrent

1-8
Pickup 1.0to 100.0 A 0.1A *0.1Aor 3%
(0.21t0 20.0 A) (=0.02 A or £3%)

Time Delay 1 to 8160 Cycles 1 Cycle +2 Cyclesor 1%
Current Selection Sumil, Sum2, W1, W2, W3, W4
1-4
@ Pickup 0.50t0 12.00 A 0.01A +0.1 Aor £3%
(0.10to 2.40 A) (=0.02 A or =3%)
Current Selection Suml, Sum2, W1, W2, W3, W4

Characteristic Curve  Beco Definite Time/Inverse/Very Inverse/Extremely Inverse
IEC Inverse/Very Inverse/Extremely Inverse/Long Time Inverse
IEEE Moderately Inverse/Very Inverse/Extremely Inverse

Time Dial Setting 0.5t0 11.0 0.1 +3 Cycles or =3%
0.05t0 1.10 (IEC curves) 0.01
0.5to 15.0 (IEEE curves) 0.1

Two or three of the windings may be summed together.

Inverse Time Ground Overcurrent

51GW2/51GW3/51GW4
Pickup 0.50t0 12.00 A 0.01A *0.1Aor £3%

(0.10 to 2.40 A) (x0.02 A or +3%)

Characteristic Curve  Beco Definite Time/Inverse/Very Inverse/Extremely Inverse
IEC Inverse/Very Inverse/Extremely Inverse/Long Time Inverse
IEEE Moderately Inverse/Very Inverse/Extremely Inverse

Time Dial Setting 0.5to0 11.0 0.1 +3 Cycles or =3%
0.051t0 1.10 (IEC curves) 0.01
0.5 to 15.0 (IEEE curves) 0.1
Inverse Time Residual Overcurrent
1-4
Pickup 0.50to 6.00 A 0.01 A *0.1Aor 3%
(0.10 to 1.20 A) (£0.02 A or *3%)

Characteristic Curve  Beco Definite Time/Inverse/Very Inverse/Extremely Inverse
IEC Inverse/Very Inverse/Extremely Inverse/Long Time Inverse
IEEE Moderately Inverse/Very Inverse/Extremely Inverse

Time Dial Setting 0.5t0 11.0 0.1 +3 Cycles or £5%
0.05 to 1.10 (IEC curves) 0.01
0.5 to 15.0 (IEEE curves) 0.1

Current Selection Suml, Sum2, W1, W2, W3, W4

'Select the greater of these accuracy values. Values in parentheses apply to 1 A CT secondary rating.



M-3311A Transformer Protection Relay — Specification

STANDARD PROTECTIVE FUNCTIONS (cont.)

Device Setpoint
Number Function Ranges Increment Accuracy?

Phase Differential Current

87H
Pickup 5.0t0 20.0 PU 0.1 PU *0.1PUor £3%

Time Delay 1 to 8160 Cycles 1 Cycle —1to+3 Cyclesor £1%
87T
Pickup 0.10to0 1.00 PU 0.01 PU +0.02 PU or £5%
Percent Slope #1 5to 100% 1% +1%
Percent Slope #2 510 200% 1% +=1%
Slope Break Point 1.0t0 4.0 PU 0.1PU —
Even Harmonics Restraint 5 to 50% 1% *1%or £0.1A
(2nd and 4th)
5th Harmonic Restraint 5 to 50% 1% *1%or £0.1 A
Pickup at 5th
Harmonic Restraint 0.10 to 2.00 PU 0.01 PU *0.1 PU or £5%
CT Tap W1/W2/W3/W4 1.00 to 100.00 0.01 —

(0.2 to 20)

Trip response for 87T and 87H (if time delay set to 1 cycle) is less than 1.5 cycles. Each restraint element may be
individually disabled, enabled, or set for cross phase averaging.

Ground Differential

87GDW2/87GDW3/87GDW4
Pickup #1, #2 0.2to0 10.00 A 0.01 A +=0.1 Aor £5%

(0.04t0 2.00 A) (=0.02 A or £5%)
Time Delay #1, #2 1 to 8160 Cycles* 1 Cycle —1to+3 Cyclesor 1%
3lo Current Selection Sum1, Sum2, W2**, \W3** \W4**
Directional Element Disable/Enable
CT Ratio Correction (R¢) 0.10to 7.99 0.01

*The Time Delay should not be less than 2 cycles.
This function is selectable as either directional or non-directional. If 31¢ is extremely small, directional element is
disabled.

**Individual windings are selectable only for the same winding ground differential element. For example, you may
select W4 for 87GDW4 but not for 837GDW2 or 87GDW3.

'Select the greater of these accuracy values. Values in parentheses apply to 1 A CT secondary rating.
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M-3311A Transformer Protection Relay — Specification

STANDARD PROTECTIVE FUNCTIONS (cont.)

Device Setpoint
Number Function Ranges Increment Accuracy?

IPSlogic uses element pickups, element trip commands, control/status input state changes,
output contact close signals with programmable logic array to develop schemes.

Reset/Dropout Delay #1-#6 0 to 65500 Cycles 1 Cycle +1 Cycleor £1%

Time Delay #1-#6 1 to 65500 Cycles 1 Cycle +1 Cycleor £1%

Trip (Aux Input) Circuit Monitor

Trip Circuit Monitor
TCM Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycle or 1%
TCM Dropout Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycle or 1%

TCM via the "Aux Input" is the only available Trip Circuit monitor on non-expanded I/O units.

The TCM input is provided for monitoring the continuity of trip circuits. The input can be used for nominal trip coil
voltages of 24 Vdc — 250 Vdc. Trip circuit monitoring is performed in the active breaker status only (trip circuit
supervision when breaker is closed). Both the DC supply and continuity for the circuit is monitored.

Breaker Monitoring

Pickup 1 to 50,000 kA Cycles 1 kA Cycles = 1 kACycles
@ or kA2 Cycles or kA2 Cycles or kA2 Cycles

Time Delay 0.1to 4095.9 Cycles 0.1 Cycles +1 Cycleor £1%

Timing Method ITor I2T

Preset Accumulators 0 to 50,000 kA Cycles 1 KA Cycle

Phase A, B, C

The Breaker Monitor feature calculates an estimate of the per-phase wear on the breaker contacts by measuring
and integrating the current (or current squared) through the breaker contacts as an arc.

The per-phase values are added to an accumulated total for each phase, and then compared to a user-
programmed threshold value. When the threshold is exceeded in any phase, the relay can set a programmable
output contact.

The accumulated value for each phase can be displayed.

The Breaker Monitoring feature requires an initiating contact to begin accumulation, and the accumulation begins
after the set time delay.

TSelect the greater of these accuracy values. Values in parentheses apply to 1 A CT secondary rating.
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M-3311A Transformer Protection Relay — Specification

STANDARD PROTECTIVE FUNCTIONS (cont.)

Device Setpoint
Number Function Ranges Increment Accuracy?

Through Fault 1.0t0 100.0 A 0.1A +0.1A or £5%
Current Threshold (0.2t0 20.0 A) (x£0.02A or =£5%)
Through Fault Count Limit 1 to 65535 1 —
Cumulative 2T Limit 1 to 1000000(kA? Cycles) 1 +1.0 kA Cycles
or kA2 Cycles
Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycleor £1%

Current Selection Suml1, Sum2, W1, W2, W3 or W4 — —

Nominal Settings

Nominal Voltage 60.0 to 140.0V 0.1V —
VT Configuration Va, VB, Ve, Vag, Vac, Vca, Ve

Phase Rotation ABC/ACB — —
Number of Windings 2,3,or4d

Transformer/CT Connection Standard IEEE/IEC or Custom Connections

Functions that can be Implemented with Overcurrent/Input-Output

Connections

Load Shedding
Can help prevent overloading of remaining transformers when a station transformer is out of service.

Bus Fault Protection
Provides high speed bus protection by combining digital feeder relay logic and transformer protection
logic.

Feeder Digital Relay Backup
Provides backup tripping of feeder relays by combining the self test alarm output of the feeder relays
with the transformer relay.

LTC fault blocking
Provides limited blocking of LTC during fault conditions.

TSelect the greater of these accuracy values. Values in parentheses apply to 1 A CT secondary rating.
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M-3311A Transformer Protection Relay — Specification

OPTIONAL VOLTAGE PROTECTION PACKAGE

Device Setpoint
Number Function Ranges Increment Accuracy?

Volts/Hz Overexcitation
Definite Time

Pickup #1, #2 100 to 200% 1% +1%
Time Delay #1, #2 30 to 8160 Cycles 1 Cycle +25 Cycles
Inverse Time
Pickup 100 to 150% 1% +1%
Characteristic Curves Inverse Time #1-#4 — —
Time Dial: Curve #1 1to 100 1 +1%
Time Dial: Curves #2—#4 0.0t0 9.0 0.1 +1%
Reset Rate 1to 999 Sec. 1 Sec. +1 Second or £1%

(from threshold of trip)

Pickup based on nominal VT secondary voltage and nominal system frequency. Accuracy applicable from 10 to 80

Hz, 0 to 180V, and 100 to 150% V/Hz.

This function is applicable only when phase voltage input is applied.

Phase Undervoltage
Pickup #1, #2*, #3* 5t0 140V 1V +0.5V
Inhibit Setting 5t0 140V 1V *05V

Time Delay 1 to 8160 Cycles 1 Cycle —1to +3 Cycles or 1%

This function is applicable only when phase voltage input is applied.
* Elements #2 and #3 are not available in four winding applications.

Phase Overvoltage

Pickup 5to 180V 1V +0.5Vor £0.5%

Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycleor £1%
Input Voltage Selection Phase, Positive Sequence, Negative Sequence

=
w

Ground Overvoltage

Pickup #1, #2, #3* 5to 180V 1V +0.5Vor £0.5%
Time Delay #1, #2, #3* 1 to 8160 Cycles 1 Cycle +1 Cycleor £1%

Zero Sequence Voltage** Vg or 3Vo (Only for 2/3 Windings, 4 Voltage Inputs)

This function is applicable only when voltage input from a broken delta VT is applied.
* Element #3 is not available in four winding applications.
** This setting is only functional in 2/3 winding applications with firmware version V02.03.01 and later.

TSelect the greater of these accuracy values. Values in parentheses apply to 1 A CT secondary rating.
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M-3311A Transformer Protection Relay — Specification

OPTIONAL VOLTAGE PROTECTION PACKAGE

Device Setpoint
Number Function Ranges Increment Accuracy?

Overfrequency/Underfrequency

Pickup #1, #2, #3, #4 55.00 to 65.00 Hz 0.01 Hz +0.1 Hz
45.00 to 55.00 Hz*

Time Delay #1,#2,#3,#4 2 to 65,500** Cycles 1 Cycle —1to+3 Cyclesor 1%

Accuracy applies to 60 Hz models at a range of 57 to 63 Hz, and to 50 Hz models at a range of 47 to 53 Hz.
* This range applies to 50 Hz nominal frequency models.

** For 65,500 cycles, time delay setting phase voltage must be greater than 35 Vac.

This function is applicable only when phase voltage of at least 27 Vac input is applied.

Trip and Close Circuit Monitor (Expanded 1/0 Units)

Trip Circuit Monitor

@ TCM-1 Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycleor £1%
TCM-1 Dropout Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycle or £1%
TCM-2 Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycleor £1%
TCM-2 Dropout Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycleor £1%
Close Circuit Monitor

@ CCM-1 Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycle or 1%
CCM-1 Dropout Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycleor £1%
CCM-2 Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycle or £1%
CCM-2 Dropout Time Delay 1 to 8160 Cycles 1 Cycle +1 Cycleor £1%

The CCM/TCM inputs are provided for monitoring the continuity of trip and close circuits. The input(s) can be
used for nominal trip/close coil voltages of 24 Vdc — 250 Vdc. Trip and closing circuit monitoring are performed in
the active breaker status only (trip circuit supervision when breaker is closed and close circuit supervision when
breaker is open). Both the DC supply and continuity for each of the circuits are monitored.

TSelect the greater of these accuracy values. Values in parentheses apply to 1 A CT secondary rating.
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M-3311A Transformer Protection Relay — Specification

Configuration Options

The M-3311A Transformer Protection Relay may be purchased as a fully configured two, three or four winding
Transformer Protection System. The M-3311A can also be purchased with the Optional Voltage Protection
Package to expand the system to satisfy specific application needs.

M-3311A Configuration Options

Windings Voltage Inputs
Zero

Two One Two

Four

Zero

Three Two Two
Four
Zero

Four Three

Two

Multiple Setpoint Profiles (Groups)

The relay supports four setpoint profiles. This feature allows multiple setpoint profiles to be defined for different
power system configurations. Profiles can be switched either manually using the Human-Machine Interface
(HMI), communication, or by control/status inputs.

Metering
Metering of voltage, three-phase and neutral currents, and frequency. Phase voltage and current metering
include sequence components.

Real Time Demand (interval of 15, 30 or 60 minutes), and Maximum Demand (with date and time stamp)
metering of current.

Metering accuracies are:

Voltage: +0.5V or £0.5%, whichever is greater (range 0 to 180 Vac)

Current: 5 Arating, £0.1 A or =3%, whichever is greater (range 0 to 14 A)
1 Arating, =0.02 A or =3%, whichever is greater (range 0 to 2.8 A)

Power: +0.01 PU or =2% of VA applied, whichever is greater
Frequency: +0.1 Hz (from 57 to 63 Hz for 60 Hz models; from 47 to 53 Hz for 50 Hz models)
Volts/Hz: *1%

Oscillographic Recorder

The oscillographic recorder provides comprehensive data recording of all monitored waveforms for Windings 1,
2, 3 and 4. The total record length is user-configurable up to 24 partitions. The amount of data stored depends
on the winding configuration and number of partitions. For example; 2 windings and 1 partition configuration
can store up to 311 cycles, 3 windings and 1 partition configuration can store up to 231 cycles and 4 windings
and 1 partition configuration can store up to 183 cycles.

The sampling rate is 16 times the power system nominal frequency (50 or 60 Hz). The recorder is triggered
by a designated status input, trip output, or using serial communications. When untriggered, the recorder
continuously stores waveform data, thereby keeping the most recent data in memory. When triggered, the
recorder stores pre-trigger data, then continues to store data in memory for a user-defined, post-trigger delay
period. The records may be analyzed using Beckwith Electric IPSplot® Plus Oscillograph Analysis Software,
and are also available in COMTRADE file format.

-10-



M-3311A Transformer Protection Relay — Specification

Sequence of Events Log

The Sequence Events Log records predefined relay events. The Sequence of Events Log includes 512 of the
most recently recorded relay events. The events and the associated data is available for viewing utilizing the
S-3300 IPScom Communications Software. The sequence of events log is stored in RAM and will be erased
if power to the relay is removed.

Through Fault Recorder

In addition to the Even Recorder, the M-3311A also has a separate Through Fault Recorder, which records
Through Faults. Each through fault record contains the serial number of the fault, duration of the event, maximum
RMS fault current magnitude for each phase during the fault, [?t and the time stamp of the fault. In addition,
it will also store the total number of through faults since last reset and total 1%t for each phase since last reset
(up to 256 records). The Through Fault Recorder log is stored in RAM and will be erased if power to the relay
is removed.

Target Storage

A total of 8 targets can be stored. This information includes the function(s) operated, the function(s) picked up,
input/output contact status, time stamp, phase and ground currents. The sequence of events log is stored in
RAM and will be erased if power to the relay is removed.

Calculations

Current and Voltage Values: Uses discrete Fourier Transform (DFT) algorithm on sampled voltage and current
signals to extract fundamental frequency phasors for M-3311A calculations.

Power Input Options
Nominal 110/120/230/240 V ac, 50/60 Hz, or nominal 110/125/220/250 V dc. UL rating, 85V ac to 265V ac and
from 80V dc to 288 V dc. Burden 20 VA at 120 V ac/125 V dc. Withstands 300 V ac or 300 V dc for 1 second.

Nominal 24/48 V dc, operating range from 18 V dc to 56 V dc. Burden 20 VA at 24 V dc and 20 VA at 48 V dc.
Withstands 65 V dc for 1 second.

An optional redundant power supply is available for units that are purchased without the 1/0 Expansion Module.
For those units purchased with the 1/0 Expansion Module the unit includes two power supplies which are required.

Sensing Inputs

Up to Four Voltage Inputs: Rated nominal voltage of 60 Vac to 140 Vac, 50/60 Hz. Withstands 240V continuous
voltage and 360 V for 10 seconds. Voltage input may be connected to phase voltage (L-G or L-L), or to a broken
delta VT. Voltage transformer burden less than 0.2 VA at 120 V.

Up to 15 Current Inputs: Rated current (Ir) of 5.0 A or 1.0 A (optional), 50/60 Hz. Withstands 3 Ir continuous
current and 100 Ir for 1 second. Current transformer burden is less than 0.5 VA at 5 A (5 A option), or 0.3 VA
at 1 A (1 A option).

Control/Status Inputs

The control/status inputs, INPUT1 through INPUT6, can be programmed to block any of the relay functions,
trigger the oscillographic recorder, select a setpoint group, or to operate one or more outputs. The control/status
inputs are designed to be connected to dry contacts and are internally wetted, with a 24 VVdc power supply. To
provide breaker status LED indication on the front panel, the INPUT1 status input contact must be connected
to the 52b breaker status contact. The minimum current value to initiate/pickup an input is >25 mA.

The optional Expanded 1/O includes an additional 12 programmable control/status inputs.
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M-3311A Transformer Protection Relay — Specification

Output Contacts

Any of the functions can be individually programmed to activate any one or more of the eight programmable
output contacts OUTPUT1 through OUTPUTS8. Any output contact can also be selected as pulsed or latched.
IPSlogic can also be used to activate an output contact.

The optional 1/0 Expansion Module includes an additional 8 programmable output contacts.

The eight output contacts (six form ‘a’ and two form ‘c’), the power supply alarm output contact (form ‘b’), the
self-test alarm output contact (form ‘c’) and the optional 8 I1/0O Expansion Module output contacts (form 'a’) are
all rated per IEEE C37.90/UL (See Tests and Standards section for details).

Breaker Monitoring

The Breaker Monitoring function calculates an estimate of the per-phase wear on the breaker contacts by
measuring and integrating the current (selected as [% or It) passing through the breaker contacts during the
interruption interval. The per-phase values are summed as an accumulated total for each phase, and then
compared to a user-programmed threshold value. When the threshold is exceeded in any phase, the relay
can activate a programmable output contact. The accumulated value for each phase can be displayed as an
actual value.

IPSlogic

This feature can be programmed utilizing the IPScom® Communications Software. IPSlogic takes the contact
input status and function status, and by employing (OR, AND and NOT) boolean logic and a timer can activate
an output or change setting profiles.

Target/Status Indicators and Controls

The RELAY OK LED reveals proper cycling of the microcomputer. The BRKR CLOSED LED illuminates when
the breaker is closed (when the 52b contact is open). The OSC TRIG LED indicates that oscillographic data
has been recorded in the unit's memory. The corresponding TARGET LED will illuminate when any of the relay
functions trip. Pressing and releasing the TARGET RESET button resets the TARGET LEDs if the conditions
causing the operation have been removed. Pressing and holding the TARGET RESET button will allow elements
or functions in pickup to be displayed. The PS1 and PS2 LEDs remain illuminated as long as power is applied
to the unit and the power supply is operating properly. TIME SYNCH LED illuminates when valid IRIG-B signal
is applied and time synchronization has been established.

Communication

Communication ports include rear RS-232 and RS-485 ports, a front RS-232 port and a rear IRIG-B port
(Ethernet port optional). The communications protocol implements serial, byte-oriented, asynchronous
communication, providing the following functions when used with the Windows™-compatible S-3300 IPScom®
Communications Software.

e Interrogation and modification of setpoints
e Time-stamped trip target information for the 8 most recent events

¢ Real-time metering of all measured and calculated quantities, real-time monitoring of percentage
differential characteristics, and vector displays of compensated and uncompensated phasors.

e Downloading of recorded oscillographic data
¢ Downloading of Through-Fault Event Log
e Downloading Sequence of Events

¢ MODBUS and DNP3.0 protocols are supported

e The optional Ethernet port can be purchased with MODBUS over TCP/IP, BEC0O2200 over TCP/IP,
DNP 3.0 protocol or with the IEC 61850 protocol

Detailed documentation on the supported protocols is available on the Beckwith Electric website, at
www.beckwithelectric.com.
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M-3311A Transformer Protection Relay — Specification

IRIG-B

The M-3311A accepts either modulated (B-122) using the BNC Port or demodulated (B-002) using the RS-232
Port IRIG-B time clock synchronization signals. The IRIG-B time synchronization information is used to correct
the local calendar/clock and provide greater resolution for target and oscillograph time tagging.

HMI Module (optional)

Local access to the M-3311A is provided through an optional M-3931 Human-Machine Interface (HMI) Module,
allowing for easy-to-use, menu-driven access to all functions via a 6-button keyboard and a 2-line by 24 character
alphanumeric display. The M-3931 module includes the following features:

¢ User-definable access codes providing three levels of security
* Interrogation and modification of setpoints
e Time-stamped trip target information for the 8 most recent events

* Real-time metering of all measured and calculated quantities

1/0 Expansion Module (optional)

An optional I/O Expansion Module provides an additional 8 form 'a' output contacts and an additional 12 control/
status inputs. Output LEDs indicate the status of the output relays.

Target Module (optional)

An optional M-3911A Target Module provides 24 target and 8 output LEDs. Appropriate target LEDs illuminate
when the corresponding M-3311A function trips. The targets can be reset with the M-3311A TARGET RESET
button if the trip conditions have been removed. The OUTPUT LEDs illuminate when a given programmable
output is actuated.

M-3801D IPSplot® Plus Oscillograph Analysis Software (optional)

M-3801D IPSplot Plus Oscillograph Analysis Software enables the plotting and printing of M-3311A waveform
data downloaded from the relay to any Microsoft® Windows® PC compatible computer.
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M-3311A Transformer Protection Relay — Specification

Tests and Standards
The relay complies with the following type tests and standards:

Voltage Withstand

Dielectric Withstand

IEC 60255-27 2,000 Vac/3,500 Vdc for 1 minute applied to each independent circuit to earth
2,000 Vac/3,500 Vdc for 1 minute applied between each independent circuit
1,500 Vdc for 1 minute applied to IRIG-B circuit to earth
1,500 Vdc for 1 minute applied between IRIG-B to each independent circuit
1,500 Vdc for 1 minute applied between RS-485 to each independent circuit

Impulse Voltage

IEC 60255-27 5,000 V pk, +/- polarity applied to each independent circuit to earth
5,000 V pk, +/- polarity applied between each independent circuit
1.2 by 50 us, 500 ohms impedance, three surges at 1 every 5 seconds

Insulation Resistance
IEC 60255-27 >10G Q

\Voltage Interruptions Immunity
IEC 61000-4-11  (AC) 5 cycles, (DC) 30 ms - max

Electrical Environment

Electrostatic Discharge Test
IEC 61000-4-2 Level 4 (8 kV)—point contact discharge
IEC 61000-4-2 Level 4 (15 kV)—air discharge

Fast Transient Disturbance Test
IEC 61000-4-4 Level 4 (4 kV, 5 kHz)

Emissions

EN 55022 Class A Limits
Conducted Emissions 150 kHz—30 MHz CISPR22
Radiated Emissions 30 MHz-1000MHz CISPR22

Surge Withstand Capability

IEEE 2,500 V pk-pk oscillatory applied to each independent circuit to earth

C37.90.1- 2,500 V pk-pk oscillatory applied between each independent circuit

1989 5,000 V pk Fast Transient applied to each independent circuit to earth
5,000 V pk Fast Transient applied between each independent circuit

IEEE 2,500 V pk-pk oscillatory applied to each independent circuit to earth

C37.90.1- 2,500 V pk-pk oscillatory applied between each independent circuit

2012 4,000 V pk Fast Transient burst applied to each independent circuit to earth

4,000 V pk Fast Transient burst applied between each independent circuit

BNOTE: Digital data circuits (RS-232, RS-485, IRIG-B, Ethernet communication port and field ground coupling

port) through capacitive coupling clamp.

IEC 61000-4-5 +4,000V pk,12Q/40Q
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Radiated Susceptibility
IEEE C37.90.2 80-1000 MHz @ 35 V/m
IEC 61000-4-3 80-1000 MHz @ 35 V/m

Output Contacts

IEEE C37.90 30 A make for 0.2 seconds at 250 Vdc Resistive
UL 508 8 A carry at 120 Vac, 50/60 Hz
CSA C22.2 No.14 6 A break at 120 Vac, 50/60 Hz

0.5 A break at 48 Vdc, 24 VA

0.3 A break at 125 Vdc, 37.5 VA

0.2 A break at 250 Vdc, 50 VA

Atmospheric Environment

Temperature

IEC 60068-2-1 Cold, —20° C (—4° F) — Operating

IEC 60068-2-30 Damp Heat Condensation Cycle +25° C, +55° C @ 95% RH — Operating
IEC 60068-2-2 Dry Heat, +70° C (+158° F) — Operating

IEC 60068-2-78 Damp Heat, +40° C @ 95% RH — Operating

Mechanical Environment

Vibration

IEC60255-21-1  Vibration response Class 1, 0.5 g
Vibration endurance Class 1, 1.0 g

IEC60255-21-2 Shock Response Class 1, 0.5 g
Shock Withstand Class 1, 15.0 g
Bump Endurance Class 1, 10.0g

Compliance
cULus-Listed per 508

Industrial Control Equipment
Industrial Control Equipment Certified for Canada CAN/USA C22.2 No. 14-M91

Table SA1.1 Industrial Control Panels
IEC 60255-27, CAT lll, Pollution Degree 2
IEC 60255-26

cULus-Listed per 508A

Product Safety
CE (EMC)

External Connections
M-3311A external connections points are illustrated in Figure 1 and 2.
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Physical
Without Optional I/O Expansion Module

Size: 19.00" wide x 5.21" high x 10.20" deep (48.3 cm x 13.2 cm x 25.9 cm)

Mounting: The unitis a standard 19", semiflush, three-unit high, rack-mount panel design, conforming to ANSI/
EIA RS-310C and DIN 41494 Part 5 specifications. Vertical or horizontal panel-mount options are available.

Environmental: For flat surface mounting on a Type 1 enclosure, rated to 70°C surrounding air ambient.
Approximate Weight: 16 Ibs (7 kg)
Approximate Shipping Weight: 25 Ibs (11.3 kg)

With Optional I/0O Expansion Module
Size: 19.00" wide x 6.96" high x 10.2" deep (48.3 cm x 17.7 cm x 25.9 cm)

Mounting: The unitis a standard 19", semiflush, four-unit high, rack-mount panel design, conforming to ANSI/
EIA RS-310C and DIN 41494 Part 5 specifications. Vertical or horizontal panel-mount options are available.

Environmental: For flat surface mounting on a Type 1 enclosure, rated to 70°C surrounding air ambient.
Approximate Weight: 19 Ibs (8.6 kg)
Approximate Shipping Weight: 26 Ibs (11.8 kg)

Recommended Storage Parameters
Temperature: 5° Cto 40° C

Humidity: Maximum relative humidity 80% for temperatures up to 31° C, decreasing to 31° C linearly to 50%
relative humidity at 40° C.

Environment: Storage area to be free of dust, corrosive gases, flammable materials, dew, percolating water,
rain and solar radiation.

See M-3311A Instruction Book, Appendix E, Layup and Storage for additional information.

Disposal and Recycling

Disposal of E-Waste for Beckwith Electric Co. Inc. Products

The customer shall be responsible for and bear the cost of ensuring all governmental regulations within their
jurisdiction are followed when disposing or recycling electronic equipment removed from a fixed installation.

Equipment may also be shipped back to Beckwith Electric Co. Inc. for recycling or disposal. The customer is
responsible for the shipping cost, and Beckwith Electric Co. Inc. shall cover the recycling cost. Contact Beckwith
Electric Co. Inc. for an RMA # to return equipment for recycling.

Patent & Warranty
The M-3311A Generator Protection Relay is covered by a ten-year warranty from date of shipment.

Specification subject to change without notice.
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M-3311A Transformer Protection Relay — Specification

M-3311A Typical
Connection Diagram
Two Winding Model <

This function is available as a
standard protective function.

O This function is available in the A

Optional Voltage Protection Package

M-3311A
Targets 50 51 cT --) Wl(r\‘/\dll_‘]_n)g 1
(Optional) D
Integral HMI
(Optional)
877 @ VAAAY
rY YYD
Sequence Of S D) .
Events D W'&(\j/%g 2

Waveform Capture

Front RS232
Communication

Rear RS-232/485 e
Communication

Multiple Setting

Groups -
Programmable 1/0 %
Programmable 3
Logic
Self Diagnostics @ @ @ B
Dual Power Supply —
(Optional)
50 ct D
O C B
- -

Figure 3 M-3311A (Two Winding-Two or Four Voltage Inputs) Typical One-Line Function Diagram
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M-3311A Typical
Connection Diagram
Three Winding Model

O
O

Multiple Setting
Groups

Programmable 1/0

Programmable
Logic

Self Diagnostics

Dual Power Supply
(Optional)

=

w

W

=

[

>
©

\21

This function is available as a
standard protective function.

This function is available in the
Optional Voltage Protection

50N
BF

1
J

50N

NOTE

NOTE

[eoooe

*

DD
S10/00C

vT

____3§_<

Packages. < >
3-cT ~ |
Targets
(Optional) NOTE A
Integr:al HMI
(Optional) Winding 1
(W1)
(o) wining s AAAANAAAT e o
1-cT T
Waveform Capture 876D 50G — 51G 3
NOTE
1-cT P
Front RS232 @ @ @ 516 D
Communication
Rear RS-232/485 @
Communication @

3-CT

3-CT

* 49 Function can only be enabled in one winding.

J

A

v

BNOTE: All50 and 50G functions may be applied instantaneous or definite time, and are multiple (2) elements,

each with individual pickup and time delay setpoints.

Figure4 M-3311A (Three Winding-Zero, Two or Four Voltage Inputs) Typical One-Line
Function Diagram
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M-3311A Typical O This function is available as a
: : standard protective function. Winding 4 Winding 1
Connection Diagram p (Wa) w1
Four Winding Model This function is available in >cT 3ct
the Optional Voltage < r’-\l 52 52 IP’-\I >
Protection Packages.
M-3311A
1 *
s =000
(Optional)
Integral HMI
(Optional) A
Sequence Of Ve 2 2 Ve
Events VT VT
Waveform Capture %% a 0 @ @
VAN
Front RS232 Winding 2 SAAAAAANS Winding 3
Communication W) el Y Y Y\ A VY VYL (W3)9
Rear RS-232/485 A D)
Communication D

Multiple Setting
Groups

Programmable I/O

Programmable
Logic

g

|
-

Self Diagnostics

Dual Power Suppl

(Optional)
RJ45 Ethernet
(Optional) N
1T 1T B C

o IR

\\21

1 ¥ ]
SI0.00C
3cT |
¢ 3-cT ]
10,00 -

J

A
v

* 49 Function can only be enabled in one winding.

BENOTES:
1. AllI50 and 50G functions may be applied instantaneous or definite time, and are multiple (2) elements,
each with individual pickup and time delay setpoints.

2. Two voltage inputs are available in the 4-winding model of the M-3311A. These are a phase voltage
V¢ use for the 59, 810/U, 27, and 24 Functions and the Vs broken delta input voltage used for the
59G function. These voltage inputs are not winding dependent.

Figure 5 M-3311A (Four Winding-Two Voltage Inputs) Typical One-Line Function Diagram
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M-3311A Typical This function is available as a
Connection Diagram standard protective function.
Four Winding Model This function is available in the Wi?ﬂgg 4 WiR,(\j,T)g !
Optional Voltage Protection g aor
Package.
«—fF—{ 52 52 —-F—
M-3311A
Targets
(Optional)
Integral HMI
(Optional)
A
*romee Vo w? | anZ Y
1
Waveform Capture @ & @ & . @ e e @ @
Yy
Front RS232 @ @ @ Winding 2 \AAAAAANS

Communication ‘ W2) /Y Y YN mwl?vc\jllg)g ’

Rear RS-232/485 i D)
Communication D

Multiple Setting

Groups 1T

N
P

Pl L

Programmable 1/0

Programmable
Logic

Self Diagnostics

Dual Power Suppl
(Optional)

RJ45 Ethernet
(Optional)

U

o I

\21

1 * ]
SI000C

3-CT _|

1 _

SHEHEE -«

* Two sets of summed winding cuurents
can be enabled at a time.

J

A
\ 4

* 49 Function can only be enabled in one winding.

BNOTES:
1. AllI50 and 50G functions may be applied instantaneous or definite time, and are multiple (2) elements,
each with individual pickup and time delay setpoints.

2. Two voltage inputs are available in the 4-winding model of the M-3311A. These are a phase voltage
Vs use for the 59, 810/U, 27, and 24 Functions and the Vg broken delta input voltage used for the
59G function. These voltage inputs are not winding dependent.

Figure 6 Typical M-3311A (Four Winding-Two Voltage Inputs) Summing Currents One Line Functional
Diagram

22—



M-3311A Transformer Protection Relay — Specification

M-3311A I_—
L

System REF

52 iSZ;
¢
q

Figure 7 Dual Generator Power Plant Differential Zone of Protection

System

D
P

M-3311A

Aux

#;l#
S
;

@=

Figure 8 Generator Plant Overall Differential Zone of Protection
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M-3311A
System
D
D)
52
W
4
_mm rYyYyy ¢
D =
D)
[
52 52
= T B
) (I

Figure 9 Three Winding Transformer with High Impedance Ground

System System
) q
52

—t
+

) ) )

AR

M-3311A \—i M-3311A

Figure 10 Dual Bank Distribution Substation
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w1 W2
H+—152 52 —A
87GD W2
w3 w4
A 52 52 A
M-3311A

B NOTES:
1. Winding 1 & 2 current summed and Winding 3 & 4 current summed for overcurrent function
2. 87GDW?2 function 3, current is the sum of W1, W2, W3 and W4 currents.

Figure 11  Auto Transformer with two Circuit Breakers on High and Low Side

w1 W2
If“’\l 52-1 52-2 If“’\l
W W
w3 W4
Ir\ml 52-3 52-4 | ’\I
M-3311A

Figure 12 Two Winding Transformer with Two Circuit Breakers on High and Low Sides
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5.21
[13.23]
ACTUAL

17.50
[44.45]

Y

A

&

10.20
[25.91]
. Im 19.00 m—l _
- [48.26] >
. 19.00 |
- [48.26] >
‘ 18.31 o 0.35
- [46.51] ™ ™ 0.89]
® @ ® ® /_ 0.40[1.02] X 0.27
- > 3383 (o] @ [0.68] Slot (4X)
2.25
[5.72]
=) =]
1.48
® @ ® ® [3.8]

A

Standard 19" Horizontal Mount Chassis

B NOTE: Dimensions in brackets are in centimeters.

1. See Instruction Book Chapter 5 for Mounting and Cutout information.
Figure 13 Horizontal Unit Dimensions Without Expanded 1/0 (H1)
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BENOTES: 1. Dimensions in brackets are in centimeters.

2. See Instruction Book Chapter 5 for Mounting and Cutout information.

Figure 14 Horizontal Unit Dimensions With Expanded 1/0
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0.35
[0.89]

6.19

s
225  1.97
[5.72]

[SiO]

-t ‘ >

\ 4

| 0.28[0.71]

19.00
[48.26]

18.30
[46.51]

‘

—¢

L] Ll

TARGETS

G605 0h06560G

outPuTS

° o
° o

oo
oo

Dia. (4X)

;‘
»

/\ 17.
[44.

68

Y

d

/N Recommended cutout when relay is not used as

/\ 5.65
1440 ™
5.59

e [14.20]—  p|le

Actual

2.25 1.67

5.72]  [4.24]

0 0

91]

17.5

[44.45]
ACTUAL

N B e b B
ijofels(alolple)E2

alEold

lgl

5]
=1

Ol

GIEN

| 0|

0.03
[0.076]

standard rack mount and is panel cut out mounted.

>
>

10.20
[25.91]

19.00

i

\

[48.26]

B NOTE: Dimensions in brackets are in centimeters.

BENOTES: 1. Dimensions in brackets are in centimeters.

2. See Instruction Book Chapter 5 for Mounting and Cutout information.

Figure 15 \ertical Unit Dimensions (H2)
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BNOTES: 1. The M-3311A Expanded I/O vertical panel is the same physical size as the M-3311A
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Expanded I/O horizontal panel. See Figure 14 for dimensions.

2. See Instruction Book Chapter 5 for Mounting and Cutout information.

Figure 16 M3311A Vertical Mount Front and Rear View with Expanded 1/0 (H6)
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BECKWITH ELECTRIC CO., INC.
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WARNING

DANGEROUS VOLTAGES, capable of causing death or serious
injury, are present on the external terminals and inside the equip-
ment. Use extreme caution and follow all safety rules when han-
dling, testing or adjusting the equipment. However, these internal
voltage levels are no greater than the voltages applied to the exter-
nal terminals.

DANGER! HIGH VOLTAGE

A - This sign warns that the area is connected to a dangerous high voltage, and you
must never touch it.

PERSONNEL SAFETY PRECAUTIONS

The following general rules and other specific warnings throughout the manual must be followed during application,
test or repair of this equipment. Failure to do so will violate standards for safety in the design, manufacture, and intended
use of the product. Qualified personnel should be the only ones who operate and maintain this equipment. Beckwith
Electric Co., Inc. assumes no liability for the customer’s failure to comply with these requirements.

- This sign means that you should refer to the corresponding section of the operation
manual for important information before proceeding.

@ Always Ground the Equipment

To avoid possible shock hazard, the chassis must be connected to an electrical ground. When servicing
equipment in a test area, the Protective Earth Terminal must be attached to a separate ground securely
by use of a tool, since it is not grounded by external connectors.

Do NOT operate in an explosive environment
Do not operate this equipment in the presence of flammable or explosive gases or fumes. To do so would
risk a possible fire or explosion.

Keep away from live circuits

Operating personnel must not remove the cover or expose the printed circuit board while power is ap-
plied. In no case may components be replaced with power applied. In some instances, dangerous volt-
ages may exist even when power is disconnected. To avoid electrical shock, always disconnect power and
discharge circuits before working on the unit.

Exercise care during installation, operation, & maintenance procedures
The equipment described in this manual contains voltages high enough to cause serious injury or death.
Only qualified personnel should install, operate, test, and maintain this equipment. Be sure that all per-
sonnel safety procedures are carefully followed. Exercise due care when operating or servicing alone.

Do not modify equipment

Do not perform any unauthorized modifications on this instrument. Return of the unit to a Beckwith
Electric repair facility is preferred. If authorized modifications are to be attempted, be sure to follow
replacement procedures carefully to assure that safety features are maintained.



PRODUCT CAUTIONS

Before attempting any test, calibration, or maintenance procedure, personnel must be completely familiar
with the particular circuitry of this unit, and have an adequate understanding of field effect devices. If a
component is found to be defective, always follow replacement procedures carefully to that assure safety
features are maintained. Always replace components with those of equal or better quality as shown in the
Parts List of the Instruction Book.

Avoid static charge
This unit contains MOS circuitry, which can be damaged by improper test or rework procedures. Care
should be taken to avoid static charge on work surfaces and service personnel.

Use caution when measuring resistances
Any attempt to measure resistances between points on the printed circuit board, unless otherwise noted
in the Instruction Book, is likely to cause damage to the unit.
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1.1 Instruction Book Contents

This instruction book includes six Chapters and
seven Appendices.

Chapter 1: Introduction

Chapter One summarizes the devices’ capabilities,
introduces the instruction book contents and
describes the application of an M-3311A.

Chapter 2: Operation

Chapter Two provides the necessary instructions
regarding operation of the M-3311A. Manual operation
of the M-3311A is accomplished by utilizing either
the unit’s front panel controls and indicators, which
include the M-3931 Human Machine Interface (HMI)
and M-3911A Status Module or through the S-3300
IPScom™ Communications and Oscillographic
Analysis Software.

Chapter 3: IPScom

Chapter 3 provides a description of each element
of the S-3300 IPScom Communications Software.
The IPScom menu structure and commands are
described in detail for each feature and function.

Chapter 4: System Setup and Setpoints

Chapter Four is designed for the person(s)
responsible for the direct setting and configuration of
the system. It describes the procedures for entering
all required data into the M-3311A. Included in this
chapter are functional and connection diagrams for
a typical application for the system; and describes
the configuration process for the unit (choosing active
functions), output contact assignment and input
blocking designation. It also illustrates the definition
of system quantities and equipment characteristics
required by the M-3311A, and describes the
individual function settings.

Chapter 5: Installation

The person or group responsible for the installation
of the M-3311A will find herein all mechanical
information required for physical installation,
equipment ratings, and all external connections in this
chapter. For reference, the Three-Line Connection
Diagrams are repeated from Chapter 4, System
Setup and Setpoints. Further, a commissioning
checkout procedure is outlined to check the external
CT and VT connections. Additional tests which may
be desirable at the time of installation are described
in Chapter 6, Testing.
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Chapter 6: Testing

This chapter provides step-by-step test procedures
for each function, as well as diagnostic mode and
auto-calibration procedures.

Appendix A: Configuration Record Forms

This Appendix supplies a set of forms to record
and document the settings required for the proper
operation of the M-3311A.

Appendix B: Communications

This Appendix describes communication port signals
and various topologies and equipment required for
remote communication.

Appendix C: Self-Test Error Codes

This Appendix lists all the error codes and their
definitions.

Appendix D: Inverse Time Curves

This appendix contains a graph of the four families of
Inverse Time Curves for V/Hz applications, the four
standard and the four IEC overcurrent curves. Also
included are three IEEE inverse time curves.

Appendix E: Layup and Storage

This Appendix provides the recommended storage
parameters, periodic surveillance activities and layup
configuration.

Appendix F: HMI Menu Flow

This Appendix includes the M-3311A HMI Flow
diagrams to aide the user in navigating the menu
system.

Appendix G: Index

This Appendix includes the Index for the M-3311A
Instruction Book.
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1.2 M-3311A Transformer
Protection Relay

The M-3311A Transformer Protection Relay, is a
microprocessor-based unit that uses digital signal
processing technology to protect a high voltage
transformer from internal winding faults, system
faults (Through Faults), abnormal voltage and
frequency, negative sequence current, overloading,
and overexcitation (V/Hz) disturbances. The M-3311A
also provides system wide protection by implementing
breaker failure, load shedding, bus fault and digital
feeder relay backup protection capability.

The available M-3311A Transformer Protective
Functions are listed in Table 1-1. The nomenclature
follows the standards of ANSI/IEEE Std. C37.2,
Standard Electric Power Systems Device Function
Numbers where applicable.

The control/status inputs can be programmed to
block and/or to trigger the oscillograph recorder. Any
of the functions or the control/status inputs can be
individually programmed to activate any one or more
of the programmable outputs, each with a contact.

The M-3931 Human Machine Interface (HMI) Module
allows the user to access the following features and
functions from the M-3311A front panel using a menu-
driven, 2 line by 24 character alphanumeric display:
Settings

e Enter Comm settings

e Set Access Codes

* Set User Control Number

e Setdisplay User Lines 1 and 2

e Set Date/Time
Functions

e Clear Alarm Counter

* Enter Diagnostic Mode

e Clear Error Codes
Status

e Metering of various quantities, including
voltage, current, frequency and phase-angle

e |/O Status

e Alarm Counter

e M-3311A Unit Last Power Up Date and
Time

¢ M-3311A Unit Firmware Version and Serial
Number

e Error Codes

¢ Checksums



STANDARD FUNCTIONS DESCRIPTION

46W2, 3, 4 Negative Sequence
Overcurrent
49 Winding Thermal Protection
(W1 or W2 or W3)
50 1.8 Instantaneous Phase
Overcurrent
50BFW1, 2, 3,4 Breaker Failure
50GW2, 3, 4 Instantaneous Ground
Overcurrent
50N 1-8 Instantaneous Residual
Overcurrent
511-8 Inverse Time Phase
Overcurrent
51GW2, 3, 4 Inverse Time Ground
Overcurrent
51N 1-8 Inverse Time Residual
Overcurrent
87 Phase Differential Current
87GDW?2, 3, 4 Ground Differential
IPS IPSlogic
*CCM Close Circuit Monitor
*TCM Trip Circuit Monitor
OPTIONAL FUNCTIONS DESCRIPTON
24 Volts per Hertz
27 Phase Undervoltage
59G Ground Overvoltage
810/U Over/Under Frequency

*Two Close Circuit Monitor inputs are available with
Expanded 1/0O models.

**One Trip Circuit Monitor input available on Standard
1/0 models and two available on Expanded 1/0 modes.

Table 1-1 M-3311A Device Functions

The relay provides storage of time-tagged target
information for the 8 most recent trip events. Also
included are self-test, self-calibration and diagnostic
capabilities. The M-3911A Target Module LEDs are
used to provide a detailed visual indication of function
operation for the most recent event.

The M-3311A retains up to 311 cycles of oscillograph
waveform data assignable to up to 24 events with
selectable post-trigger delay. This data can be
downloaded and analyzed using the M-3801D
IPSplot™ PLUS Oscillograph Analysis Software.

The unit is powered from a wide range switch mode
power supply. An optional redundant power supply
is available for units without the Expanded 1/0. When
expanded I/O option is selected, the unit includes the
second power supply.
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The M-3311A includes self-test, auto calibration, and
diagnostic capabilities, in addition to IRIG-B time-
sync capability for accurate time-tagging of events.

Communication Ports

The M-3311Aincludes three physical communication
ports. If the optional RJ45 Ethernet port is
purchased, then COM2 is not available:

* COM1, located on the relay front panel, is
a standard 9-pin RS-232 DTE-configured
port. COM1 is used to locally set and
interrogate the relay using a portable
computer.

* COM2, located on the rear of the relay, is
a standard 9-pin RS-232 DTE-configured
port. When the optional RJ45 Ethernet
Port is enabled, COM2 port is disabled for
communications. The demodulated IRIG-B
may still be used via the COM2 Port when
ethernet is enabled.

The RJ45 Ethernet port uses a 10Base-T
type connection that accepts an RJ45
connector using CATS5 twisted pair cable.
The Ethernet port can support MODBUS
over TCP/IP, BECO2200 over TCP/IP,
DNP 3.0 or IEC 61850. The IP address
can be obtained automatically when using
the DHCP protocol if enabled, or a static
IP address can be manually entered,
using the HMI.

e COMS3, located on the rear terminal block
of the relay, is an RS-485 communications
port.

The relay may be remotely set and interrogated
utilizing either a hard-wired RS-232 serial connection
or modem (COM2 when activated as RS-232, or
COMB3), or when purchased, the ethernet connection
(RJ45 activated).

Detailed information regarding the use of the relay
communications ports is provided in Appendix B,
Communications, as well as Chapter 3, IPScom® .

The system may be remotely set and interrogated
utilizing either a hard-wired RS-232 serial connection
or modem (COM2 when activated as RS-232, or
COMB3), or when purchased, the ethernet connection
(RJ45 activated).



M-3311A Instruction Book

S-3300 IPScom Communications Software

Each M-3311A unit includes the S-3300
IPScom Communications Software. The IPScom
communications software runs on an IBM PC
compatible computer running under Windows 2000
or later, providing remote access to the relay using
either direct serial connection or modem. IPScom
provides the following communication functions:

e Setpoint interrogation and modification

* Real-time metering and /O status
monitoring

e Stored target interrogation

¢ Recorded oscillographic data
downloading

¢ Real time Phasor display

See Chapter 3, IPScom for an overview of IPScom
features.
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1.3 Accessories

M-3911A Target Module

The optional target modules shown in Figures 1-1
and 1-2 include 24 individually labeled TARGET
LEDs to target the operation of the functions on the
front panel. Eight individually labeled OUTPUT LEDs
will be illuminated as long as any output is picked up.

TARGETS
QO |24D1T OVEREXCITATION || INV OC 51GW2| (O
O |27 PHASE UV |[ INV OC 51GW3| O
O |59 PHASE OV || BREAKER FAILURE 508F | O
O |59N MULTIPURPOSE OV || FREQUENCY 81ol| O
QO |46 DTT NEG SEQ OC || GROUND DIFFERENTIAL _ 87GD| (O
O |49 WINDING THERMAL || PHASE DIFFERENTIAL 87TH| O
QO [50.50N #1,2 INST OC |[ IPS LOGIC #1 Ps1] O
O |50,50N #3,4/ 50GW2 INST OC || IPS LOGIC #2 Ps2| O
O |50,50N #5,6/ 50GW3 INST OC || IPS LOGIC #3 PS3| O
O |5151N#1 INV OC || IPS LOGIC #4 Psa| O
O [5151N#2 INV OC || IPS LOGIC #5 PS5 | O
O |[5151N#3 INV OC || IPS LOGIC #6 IPS6 | O
OUTPUTS
OuUT1O O0OUT30O O0oUuT50 OouUT70
ouT20 o0uT40O outeO ouTsO

Figure 1-1 Typical 2/3 Winding M-3911A Target

Module
TARGETS
O 24 DTNT OVEREXCITATION || BREAKER FAILURE 50BF O
O 27 PHASE UV || GROUND OV 59G o
O 46 DT/IT NEG SEQ OC || FREQUENCY 81 0/U O
O 49 WINDING THERMAL || GROUND DIFFERENTIAL 87 GD O
O 50,50N #1,2 INST OC || PHASE DIFFERENTIAL 87 T/IH O
O 50,50N #3,4/50GW2 INST OC || IPS LOGIC #1 IPS1 O
O 50,50N #5,6/50GW3 INST OC || IPS LOGIC #2 IPS2 O
O 50,50N #7,8/50GW4 INST OC || IPS LOGIC #3 IPS3 O
O S51#1/51N#1 INV OC || IPS LOGIC #4 IPS4 O
O 51#2/51N#2/51GW2 INV OC || IPS LOGIC #5 IPS5 O
O 51#3/51N#3/51GW3 INV OC || IPS LOGIC #6 IPS6 O
O S51#4/51N#4/51GW4 INV OC O
OUTPUTS
ouT10 ouT 30 ouTs50 ouT70
ouT20 ouT40 ouT60 ouTsO

Figure 1-2  Typical 4 Winding M-3911A Target
Module



M-3933/M-0423 Serial Communication Cables

The M-3933 cable is a 10-foot RS-232 cable for use
between the M-3311A rear panel (COM2) port and
a modem. This cable includes a DB25 (25-pin)
connector (modem) and a DB9 (9-pin) at the relay
end.

The M-0423 cable is a 10-foot null-modem RS-232
cable for direct connection between a PC and the
M-3311A front panel COML1 port, or the rear COM2
port. This cable includes a DB9 (9-pin) connector at
each end.

M-3931 Human-Machine Interface (HMI) Module

The optional HMI module shown in Figure 1-3,
provides a means to interrogate the relay and to input
settings, access data, etc. directly from the front of
the relay. Operation of the module is described in
detail in Section 2.1, Front Panel Controls and
Indicators.

@) @)

BECKWITH ELECTRIC CO.
M-3311A

Y
« [»

o Y (e

(@) @)

Figure 1-3 M-3931 Human-Machine Interface
(HMI) Module
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M-3801D IPSplot™Plus Oscillograph Analysis
Software

The IPSplot™Plus Oscillograph Analysis Software
runs in conjunction with IPScom software on any IBM
PC-compatible computer running Windows 2000 or
later, to enable the plotting and printing of waveform
data downloaded from the M-3311A Transformer
Protection Relay.

M-3933/M-0423 Serial Communications Cable

The M-3933 cable is a 10-foot straight-through
RS-232 modem cable for use between the relay’s
rear-panel (COM2) port and a modem. This cable
has a DB25 (25-pin) connector (modem) and a DB9
(9-pin) at the M-3311A end.

The M-0423 cable is a 10-foot null-modem RS-232
cable for direct connection between a PC and the
relay’s front-panel COM1 port or the rear COM2 port.
This cable has DB9 (9-pin) connectors at each end.

M-3949 Redundant Low Voltage Power Supply

Redundant 24/48 V dc supply (For Non-Expanded
I/O units).

M-3948 Redundant High Voltage Power Supply

Redundant 110/250V dc supply (For Non-Expanded
I/O units).
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Operation
2.1 Front Panel Controls and Indicators...........cccceevvevviiiinieeeeninnnnn. 2-1
2.2 Operation (HMI/PC) ...oooviiiiei e 2-4
This chapter contains information that describes the e Oscillograph Recorder
operation of the M-3311A Transformer Protection View Recorder Status

Relay. See Chapter 4 for System Setup, Configuration
and Setpoint information. M-3311A operation from
either IPScom or HMI includes the following:

Retrieve Records

Trigger Oscillograph

Clear Records

¢ Front Panel Controls and Indicators

e Miscellaneous

¢ Status Monitoring Software Version
Voltage, Current, Frequency and Serial Number
Volts/Hz Monitoring Alter User Access Codes
Input/Output Status Clear Output Counters
Timer Status Clear Alarm Counters
Counter Status (Input, Output, Reset Counters

A'Iarm) Clear Error Codes
Time of Last Power Up

Error Codes

Checksum ¢ Through Fault Recorder

Retrieve Records
View Records

e Demand Clear Records

Demand Currents
Maximum Demand Current

. ¢ Sequence of Events Recorder
Clear Maximum Demand Current q

Retrieve Records
View Records

* Target History Clear Records

View Target History
Clear Target History

2-1
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2.1 Front Panel Controls and
Indicators

This section describes the operation of the M-3311A
as a function of the M-3931 Human Machine Interface
Module (HMI) and the M-3911A Target Module.

The M-3311A can be interrogated locally with the
HMI panel. An integral part of the design is the
layout and function of the front panel indicators and
controls, illustrated in Figure 2-1.

Alphanumeric Display

The HMI module consists of a 2 x 24-character
alphanumeric display. To assist the operator in
operating and interrogating the relay locally, the
HMI displays menus which guide the operator to
the desired function or status value. These menus
consist of two lines. The bottom line lists lower case
abbreviations of each menu selection with the chosen
menu selection shown in uppercase. The top menu
line provides a description of the chosen menu
selection.

Screen Blanking

The display will automatically blank after exiting
from the Main Menu, or from any screen after five
(5) minutes of unattended operation. To wake up the
display, the user must press any key except EXIT.

Arrow Pushbuttons

The left and right arrow pushbuttons are used to
choose among the displayed menu selections. When
entering values, the left and right arrow pushbuttons
are used to select the digit (by moving the cursor)
of the displayed setpoint that will be increased or
decreased by the use of the up and down pushbuttons.

The up and down arrow pushbuttons increase or
decrease input values or change between upper and
lower case inputs. If the up or down pushbutton is
pressed and held when adjusting numerical values,
the speed of increment or decrement is increased.

If the up or down arrow pushbutton is held in the
depressed position when adjusting numerical
values, the speed of the increment or decrement is
increased, after a small delay.

2-2

EXIT Pushbutton

The EXIT pushbutton is used to exit from a displayed
screen and move up the menu tree. Any changed
setpoint in the displayed screen will not be saved if
the selection is aborted using the EXIT pushbutton.

ENTER Pushbutton

The ENTER pushbutton is used to choose a
highlighted menu selection, to replace a setting
or other programmable value with the currently
displayed value, or to move down within the menu
tree.

RELAY OK LED

The Green RELAY OK LED is controlled by the
unit's microprocessor. A flashing RELAY OK LED
indicates proper program cycling. The LED can also
be programmed to be continuously illuminated to
indicate proper program cycling.

Time Sync LED

The green TIME SYNC LED illuminates to indicate
that the IRIG-B time signal is being received and
validated.

Breaker Closed (BRKR CLOSED) LED

The red BRKR CLOSED LED illuminates when the
breaker status input (52b) is open.

Diagnostic LED (DIAG)

The diagnostic LED flashes upon the occurrence of
a detectable self-test error. The LED will flash the
Error Code Number. For example, for error code 32,
the LED will flash 3 times, followed by a short pause,
and then 2 flashes, followed by a long pause, and
then repeat. For units equipped with the HMI, the
Error Code Number is also displayed on the screen.



Power Supply (PS1) and (PS2) LEDs

The green power LED indicator (for the appropriate
power supply) will be illuminated whenever power is
applied to the unit and the power supply is functioning
properly. Power supply PS2 is available as an option,
for units without expanded 1/0.

Target LED

When a condition exists that causes the operation
of Outputs 1 through 8 (1 through 16 for units with
expanded 1/O), the TARGET LED will illuminate,
indicating a relay operation. The TARGET LED will
remain illuminated until the condition causing the trip
is cleared, and the operator presses the TARGET
RESET pushbutton.

Detailed information about the cause of the last 8
operations is retained in the unit's memory for access
through the alphanumeric display from the VIEW
TARGET HISTORY menu.

Operation — 2

M-3911A Target Module and Target Reset
Pushbutton

For units equipped with the optional M-3911A
Target Module, additional targeting information is
available. The Target module includes an additional
24 target LEDs, and 8 output status LEDs. LEDs
corresponding to the particular operated function as
well as the present state of the outputs are available.

Pressing and holding the TARGET RESET
pushbutton will display the present pickup status of
all functions available on the target module. This is
a valuable diagnostic tool which may be used during
commissioning and testing.

Detailed information about the cause of the last 8
operations is retained in the unit's memory for access
through the alphanumeric display from the VIEW
TARGET HISTORY menu.

TARGETS

il

e
Fa
"
.
-

OUTPUTS
ot § o
ot 4 o W

Figure 2-1 M-3311A Front Panel
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2.2 Operation (HMI/PC)

The purpose of this section is to describe the steps
that are necessary to interrogate the M-3311A utilizing
either the optional M-3931 HMI or a PC running
S-3300 IPScom® Communications software through
COML1 the front RS-232 serial port. These instructions
assume that the following conditions exist:

The unit is energized from an appropriate
power supply.

See Chapter 5, Installation, Section 5.3,
External Connections, for power supply
connection details.

For PC communications, IPScom is
installed on the host PC.

See Chapter 5, Installation, Section
5.6, IPScom Communications Software
Installation, if IPScom is not installed.

For PC communication, initial PC
communication has been established with
the unit.

If this is the first attempt to establish
communications with the unit, then see
Chapter 5, Installation, Section 5.7,
Activating Initial Local Communications.

HMI Operation Overview

Whenever power is applied to the unit the Power On
Self Test sequence is initiated (Figure 2-2).

Default Message Screens

When the M-3311A is energized and unattended,
the user logo lines are blank.

If a protective function has operated and has not
been reset, the HMI will display the target(s) with
the time and date of the operation and automatically
cycle through target screen for each applicable
target. This sequence is illustrated in Figure 2-2.

In either case, pressing the ENTER pushbutton will
begin local mode operation by displaying the access
code entry screen, or if access codes are disabled,
the first level menu will be displayed (Figure 2-3).

HMI Security

To prevent unauthorized access to the relay functions,
the relay includes the provision for assigning access
codes. If access codes have been assigned, the
access code entry screen will be displayed after
ENTER is pressed from the default message screen.
The relay is shipped with the access code feature
disabled.

The relay includes three levels of access codes.
Depending on the access code each level holds, users
have varying levels of access to the relay functions.

(" POWER ON SELFTESTS (T vES (" TARGET
L XXXXXXXXX XXX XX XX XXX XXX ? 'k 03-JAN-2007 09:00:00:000
Self-Tests and LED Test : ; NO 1
(" POWER ON SELFTESTS h BECKWITH ELECTRIC CO. TARGET
PASS M-3311A 02
N Y . .
Previous Target LED's i i
~ A 4 ~ h 4 A4
BECKWITH ELECTRIC CO. Button TARGET
L M-3311A ) Press 27 POS SEQ UNDERVOLTAGE
H a
BECKWITH ELECTRIC CO. | Buton EXIT |
D-0179VXX. XX.Xxx ¢ L _______ ‘ Press?
\ T ) |
i ‘ ! OTHER
- A 4 N | A4
BECKWITH ELECTRIC CO. ENTER ACCESS CODE } BECKWITH ELECTRIC CO. -
L SERIAL NUMBER XXxXX ) 0 | M-3311A
; Optional ; L __________!
- - D
BECKWITH ELECTRIC CO. ENTER ACCESS CODE
L 03-Jan-2007 09:00:00:009/ ACCESS DENIED!

®

Power On Relay Sequence

LEVEL #X

[

ACCESS GRANTED!

VOLTAGE RELAY
VOLT curr freq v/hz ext

3

Figure 2-2

See Figure 3.3

Screen Message Menu Flow
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Level 3 Access: provides access to all M-3311A
configuration functions and settings.

Level 2 Access: provides access to read & change
setpoints, monitor status and view target history.

Level 1 Access: provides access to read setpoints,
monitor status and view target history.

Each access code is a user defined 1 to 4 digit
number. If the level 3 access code is set to 9999, the
access code feature is disabled. When access codes
are disabled, the access screens are bypassed.
Access codes are altered by choosing the ALTER
ACCESS CODES menu under SETUP UNIT menu.
(These codes can only be altered by a level 3 user).

Status Monitoring (From Relay Front Panel)
The HMI menu categories for monitored values are:

e Voltage Status (Va, Vg, Vc and Vg or Vg
phase voltages)

e Current Status (Secondary)
Phase Currents, W1 — W4
Ground Current, W2 — W4
Restraint Current (PU), Phase A/B/C
Differential Current Fund. (PU), Phase A/B/C

Differential Current (PU), 2nd, 4th and
5th Harmonic

Ground Differential Current, W2 — W4
Positive Sequence Current, W1 — W4
Negative Sequence Current, W1 — W4
Zero Sequence Current, W1 — W4
Function 49 Thermal Current, Phase A/B/C

¢ Frequency Status

e Volts/Hz Status

e Power Meter (2/3 Winding)
Real Power (PU, Watts)
Reactive Power (PU, VAr)
Apparent Power (PU, VA)
Power Factor

e |/O Status (Input and Output Contacts)

e Trip Circuit Monitor

e Timer Status

e Counter Status (Output, Alarm)

e Time of Last Power Up

e Error Codes

¢ Checksums (Setpoints, Calibration, ROM)

2-6

To access the STATUS menu and begin monitoring,
proceed as follows:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

EENTER ACCESS CODE )

0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!
v/hz j
c. Goto Step 4.

3. If Level Access is not Active, then the
following will be displayed:

VOLTAGE RELAY
v/hz

VOLT curr freq
4.  Press the Right arrow pushbutton until
the following is displayed:

STATUS
config sys STAT dmd

5. Pressthe ENTER pushbutton, the follow-
ing will be displayed:

VOLTAGE STATUS
VOLT curr freq v/hz

6. Press the Right or Left arrow pushbutton
until the desired parameter is selected
(upper case), then press ENTER. The
HMI will display the selected parameter.

7. Press the ENTER pushbutton to move
down within the STATUS menu to the
desired category. To exit a specific
category and continue to the next menu
category, press the EXIT pushbutton.

VOLTAGE RELAY
VOLT curr freq




Status Monitoring (From IPScom)
PRIMARY METERING AND STATUS

To access the PRIMARY METERING AND STATUS
parameters utilizing IPScom®, select Monitor/Primary
Metering and Status from the IPScom Main Screen
drop down menu. IPScom will display the Primary
Metering & Status dialog screen (Figures 2-4 and 2-5)
which include the following PRIMARY parameters:

voltages)
Frequency (Hz)

Voltage (Va, VB, V¢ and Vg or Vg phase

Volts Per Hertz (%)

Current (W1 — W4)

Ground Current (W2 — W4)

Positive Sequence Current (W1 — W4)
Negative Sequence Current (W1 — W4)

Operation — 2

Zero Sequence Current (W1 — W4)
Differential Current (PU), (Phase A/B/C)
Restraint Current (PU), (Phase A/B/C)
Ground Differential Current (W2 — W4)

Power (PU) Real, Reactive and Apparent
(2/3 Winding)

Also included on the Primary Metering & Status
screen are:

Inputs

Outputs

Breaker Status

OSC Triggered Status
Targets

_iojx
—W1 Currents [(A) — W2 Currents [A) —wW3 Currents (A) —Vaolage (V)
Phase A [JERNGNIN | | Phase & Phase A [IIRXODIN | | Phases [EREE
Phase B |[EXGOEN | | Phase B Phase B [IRN0EM | | Phase B
Phase C [JDEO0OIMN | | PhaseC Phase C [JIEELCEM | | PhaseC
Ground Ground m WG
Pos. Seq. [IRXLSUMM | | Pos. Sea. Pos. Seq. [JIIVEOMM | | Pos. Sea.
Neg. Seq. PN Neg. Seq. Neg. Seq. JEEENOUMM | | Neg. Sea.
Zero Seq. [JIINTIM | | Zero Seq. EXEIM | | Zero Seq. EXEEN | | Zero Seo. HEERIIN
—Restr. Currents (pu) ——  Phase Differential (pu) — — Ground Differential (&) — —Misc
GECYN oo0 BENGECYNN 000 | LA 000 EEEECON Dissbled
Phase B [ICXCHIN | | Phases w3 [ | | vez o G
Phase C [IRXCHIN | | Phesec NN
— Power (pu)
Real [N  Reactive ENIIGEN  Acporent JREICNEN Factor 000 |
— Inputs Status
1 2 3 4 L [ 7 9 10 11 Breaker 1 Closed
12 13 14 15 16 17 18 |(TC1|TC2|CC1 |CC2
Eresker 2 Closed
—Outputs .
OscT ed
1 2 3 4 5 6 7 8 =6 TEeE
9 10 11 12 13 14 15 16 Targets

Path: Monitor / Primary Metering & Status
Figure 2-4  Primary Metering & Status Screen (2/3 Winding)
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EH
—W1 Currents (&) —W2 Currents (A) —\W3 Currents (&) —\W4 Currents (A)

prosor KN | Proccr O || Procr IO || Froccr NN
Prosct [NEKON | Frosot KON | | Procc NN | Proscc NN
PoseC KON | Prosoc O | | Prosec O | Prooc O
coud KO || Growd NN || Groors O
pos.sq EIN || Pos Soo IR | | P S0 NN || Pos so IO
Neg Seq NN | Ne e IO | | neg seo INEHEN | | Neo seo NN
Zoseq KON | Zorosco KO | | Zerosco NN || Zoroseo KON

—Phase Differential (pu) — ~Restr. Currents (pu) —— ~Ground Differential (&) — —Misc

proser NN | Froer NN | v NN | viev) EEECEE
proses NHIN | Precs NN | w EEEE | voo N
prosec EHEN | Prosec NN || e [ECEEN || Freoto) IECHNN
vive o) [

~Inputs
1 2 [ 3 [ 4 [5 [ 6 | 7 |8 |9 [10]1 ~Status
12 [ 13 [ 14 |15 |16 | 17 | 18 [TCc1|TC2[CC1/[CC2 | Breaker 1 Opened
v | Breaker2 Opened
1 2 3 4 5 6 7 8 Osc Triggered
9 10 11 12 13 14 15 16 Targets

Path: Monitor / Primary Metering & Status
Figure 2-5 Primary Metering & Status Screen (4 Winding)



SECONDARY METERING AND STATUS

To access the SECONDARY METERING AND
STATUS parameters utilizing IPScom®, select
Monitor/Secondary Metering and Status from the
IPScom Main Screen drop down menu.

Monitor/Secondary Metering and Status

The Secondary Metering & Status screen (Figures
2-6 and 2-7) include the following SECONDARY
parameters:

Voltage (Va, Vg, V¢ and Vg or Vg phase
voltages)

Frequency (Hz)

Volts Per Hertz (%)

Current (W1 — W4)
Ground Current (W2 — W4)

Positive Sequence Current (W1 — W4)

Operation — 2

Negative Sequence Current (W1 — W4)
Zero Sequence Current (W1 — W4)
Differential Current (PU), (Phase A/B/C)
Restraint Current (PU), (Phase A/B/C)
Ground Differential Current (W2 — W4)

Power (PU) Real, Reactive and Apparent
(2/3 Winding)

Also included on the Secondary Metering & Status
screen are:

Inputs

Outputs

Breaker Status

OSC Triggered Status
Targets

_inix]
—1 Currents (&) —w2 Currents (&) —— —W3 Currents (&) —— —Voltage V) —————
|
FPhaze B
Phase C
VG
Pos. Seq.
Meg. Seq.
Zero Seq. m
—Phase Differential (pu) — —Ground Differential (&) — —Misc
Phase A m W2 m Freq (Hz) JEEES
rosce NN | vo ECEN || vveco EENTEE
L 000 |
Reactve I Aoporert. IO Focor TN
—Status
h & T 8 9 10 11 Bresker 1 Closed
16 17 18 |TC1|TC2Z2|(CC1|(CC2
Breaker 2 Closed
Osc Tri ed
1 2 3 2 5 5 7 2 =€ NaeE
9 10 11 12 13 14 15 16 Targets

Path: Monitor / Secondary Metering & Status
Figure 2-6  Secondary Metering & Status Screen (2/3 Winding)
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Io/x]
~W1 Currents (A) —W2 Currents (A) W3 Currents (A) W4 Currents (A)
Phase A Phase A Phase A Phase A
Phase B Phase B Phase B Phase B
Phase C Phase C Phase C Phase C
Ground Ground Ground
Pos Seq. Pos. Seq Pos. Seq Pos. Seq
Neg. Seq. Neg. Seq. Neg. Seq. Neg. Seq.
zooSeq. [N | Zeroseq KON || ZewoSeq NN | ZeroSeq [N
~Phase Differential (pu) —  Restr. Currents (pu) —— [ Ground Differential (A) — ~Misc
Phase A Phase A w2 VAB (V)
Phase B Phase B w3 VG (V)
Phase C Phase C w4 Freq (Hz)
VIHz (%)
~Inputs
1 2 3 4 5 6 7 8 9 10 | 1M ~ Status
12 | 13 | 14 | 15 | 16 | 17 | 18 |TC1|TC2|CC1|CC2 | Breaker 1 Opened
- Outputs | Breaker 2 Opened
(1 [ 2 [a [ &[5 [e [7 [ Osc Tnggered
e | 10 | 11 | 12 | 13 | 14 | 15 | 16 Targets
Path: Monitor / Secondary Metering & Status

Figure 2-7 Secondary Metering & Status Screen (4 Winding)
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METERING I

To access the METERING Il parameters utilizing
IPScom™, select Monitor/Metering Il from the
IPScom Main Screen drop down menu.

Monitor/Metering I
The Metering Il screen (Figures 2-8 and 2-9) includes
the following parameters:
° 2nd, 4t and 5th Harmonic Differential Cur-
rents (PU), (Phase A/B/C)

e Thermal Currents (Phase A/B/C) for W1 or
W2 or W3 or W4

Operation — 2

Also included on the Metering Il screen are:

BNOTE: These parameters are described in their
respective sections of this chapter.

e Breaker Monitor Accumulators (Phase
A/B/C) Winding 1, 2, 3, & 4 (A Cycles)

* Demand Phase Currents, Winding 1, 2, 3,
&4

e Demand Ground Currents, Winding 2, 3,
&4

e Through Fault Counter
e Cumulative Through Currents (kA2 Cycles)

Metering II _[olx]

—Harmaonic: Differential Currents [pu)

— Themal Curents (&) ——

O w | ow | oo
Phase = I ICTI TS

Second Faurth Fifth

FPhaze B
FPhaze C

0.01 0.01

W
Phase & I

— Breaker Moritor &ccumulators

W [k Cpcles)
Phase 4 [N
Fhaze B 1.00

PhaseC [T

W [kd Cocles)

W3 [k Cuclesz)

—Demand Cumrents [&)

"'
|
|
Fhaze C m

Graound

5
=

— T hrough Fault

Counter “ Curnulative Currents [ka® Cycles)

Path: Monitor / Metering Il

Figure 2-8 Metering Il Screen (2/3 Winding)
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Metering II

—Harmaonic Differential Currents (pu)

Second Fourth Fifth
N | o | ow |
WY w0 | om [ ow |
Prase ¢ XN TN T

— Breaker Monitor Accumulators

W1 (kA Cycles) W2 (kACycles) W3 (kA Cycles) W4 (kA Cycles)
gy oo | oo | oo | oo |
gl oo | oo | oo | oo |
gt oo | ow | o000 | o000 |

—Demand Currents (&)

— Through Fault

Counter [IMMCIMI  Cumulative Currents (k& Cycles) [RXCININ

Path: Monitor / Metering |l
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Figure 2-9 Metering Il Screen (4 Winding)



Demand Status

Monitored Primary Demand values include:
* Winding 1, 2, 3, & 4 Phase Currents
e Winding 2, 3, and 4 Ground Current

Maximum Demand Current

Maximum values include time-tagged values for all
the above quantities.

Demand Interval

Time integrated primary metering values, based on
the chosen demand integration interval (15 min, 30
min, or 60 min), as well as the time-tagged peak
readings are available for viewing.

Demand (From Relay Front Panel)
The HMI menu items for Demand are:
¢ Demand Currents

¢ Demand Interval (See Chapter 4, System
Setup and Setpoints)

¢ Maximum Demand Current
¢ Clear Maximum Demand Current

To access the DEMAND CURRENTS, proceed as
follows:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

(ENTER ACCESS CODE J
0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!

v/hz )

VOLTAGE RELAY
VOLT curr freq

c. Goto Step 4.

Operation — 2

3. If Level Access is not Active, then the
following will be displayed:

VOLTAGE RELAY
v/hz

VOLT curr freq
4. Press the Right arrow pushbutton until
the following is displayed:

DEMAND
config sys stat DMD

5. Pressthe ENTER pushbutton, the follow-
ing will be displayed:

DEMAND STATUS
STAT int mstat clear

6. Press ENTER. The HMI will display W1
Demand Phase Current.

W1 DEMAND PHASE CURREN
X. XX X. XX X. XX A

7. Press the ENTER pushbutton to view
W2, W3 and W4 Demand Phase
Current values. To exit a specific winding
and continue to the next DEMAND
CURRENT menu category, press the
EXIT pushbutton.

To access the MAXIMUM DEMAND CURRENT,
proceed as follows:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

[ENTER ACCESS CODE j

0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!

v/hz J

VOLTAGE RELAY
VOLT curr freq

c. Goto Step 4.

2-13
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3. If you are already in the DEMAND
STATUS menu, then go to Step 5.

4. If Level Access is not Active, then the
following will be displayed:

VOLTAGE RELAY
v/hz

VOLT curr freq
5. Press the Right arrow pushbutton until
the following is displayed:

DEMAND
config sys stat DMD

6. Pressthe ENTER pushbutton, the follow-
ing will be displayed:

DEMAND STATUS
STAT int mstat clear

7. Press the Right arrow pushbutton until
the following is displayed:

MAXIMUM DEMAND STATUS
stat int MSTAT clear

8. Press ENTER. The HMI will display the

following:
W1 MAX IA X. XXX Amp
DD-MM-YYYY hh:mm:ss

9. Continuing to press the ENTER pushbut-
ton will display the "B" and "C" Phase
Values for W1 and then display the W2,
W3 and W4 values.

To exit a specific winding and continue
to the next DEMAND CURRENT menu
category, press the EXIT pushbutton.

To access the CLEAR MAXIMUM DEMAND
CURRENT, proceed as follows:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

EENTER ACCESS CODE J

0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

2-14

EVEL #(1,2 or 3) J

L
(}ccess Granted!

VOLTAGE RELAY
VOLT curr freq

4.

v/hz )
c. Goto Step5.

If you are already in the DEMAND
STATUS menu, then go to Step 5.

If Level Access is not Active, then the
following will be displayed:

VOLTAGE RELAY
VOLT curr freq

v/hz )

5.

Press the Right arrow pushbutton until
the following is displayed:

¢

EMAND
onfig sys stat DMD

6.

Press the ENTER pushbutton, the follow-
ing will be displayed:

¢

EMAND STATUS
TAT int mstat clear

7.

Press the Right arrow pushbutton until
the following is displayed:

¢

LEAR MAXIMUM DEMAND
tat int mstat CLEAR

8.

Press ENTER. The HMI will display the
following:

;

LEAR MAXIMUM DEMAND
RESS ENTER KEY TO CLEAR

9.

Press ENTER. The HMI will display the
following:

§

LEAR MAXIMUM DEMAND
MAX VALUES CLEARED —

To exit a specific winding and continue
to the next DEMAND CURRENT menu
category, press the EXIT pushbutton.



Demand Status (From IPScom)
Demand Currents

To display Demand Currents select Monitor/
Metering Il IPScom® will display the Metering II
screen (Figures 2-8 or 2-9). The Metering Il screen
includes the following Demand Currents:

e Winding 1, 2, 3, & 4 Phase Currents
e Winding 2, 3, and 4 Ground Current

Max Demand Status

To display Max Demand Status values select Relay/
Demand Status. IPScom will display the Demand
Status screen (Figure 2-10).

The Demand Status screen includes the following
information:

e Max Demand Current values for Winding
1, 2, 3, & 4 Phase Currents

e Max Demand Current values for Winding
2, 3, and 4 Ground Current

e Date and Time of each Max Phase current
event

Demand Status EI

Operation — 2

The Demand Status dialog screen also includes the
capability to reset individual or reset all Max Demand
Status values.

VIEW TARGET HISTORY

Detailed information about the cause of the last 32
operations is retained in the unit's memory for access
through the alphanumeric display from the VIEW
TARGET HISTORY menu.

To access the VIEW TARGET HISTORY feature,
proceed as follows:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

[ ENTER ACCESS CODE j

0

a. Inputthe required Access Code, then
press ENTER.

—Max Demand Currents
tem | Primary Currert (8) | Primary Max Currert () | Date./Time for Max Cument |
0O A w1 0.00 0.00
O s w1 0.00 0.00
O icwi 0.00 0.00
O awz 0.28 0.00
O Ewz 0.00 0.28 01/01/2001 01:01:00
O icwz 0.00 0.02
O aws 0.00 0.26 01/01/2001 01:01:00
O ews 0.00 0.00
O icwa 0.00 0.00
O aws 0.00 0.00
O e wa 0.24 0.00
O icwa 0.00 0.00
O Gwz 0.00 0.00
O Gws 0.00 0.00
O icwa 0.00 0.00
Select All | Clear &ll Reset Selected Currents QK

Path: Relay / Demand Status

Figure 2-10 Demand Status Screen
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b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!
VOLTAGE RELAY

VOLT curr freq v/hz

c. Goto Step 4.

3. If Level Access is not Active, then the
following will be displayed:

VOLTAGE RELAY
VOLT curr freq v/hz

4. Press the Right arrow pushbutton until
the following is displayed:

(?IEW TARGET HISTORY j

TARGETS osc_rec comm

5. Pressthe ENTER pushbutton, the follow-
ing will be displayed:

VIEW TARGET HISTORY
TRGT clear

6. Press ENTER. The HMI will display the
following:.

VIEW TARGET HISTORY
X Target Number

7.  Pressing the Up or Down arrow pushbut-
ton moves to the next target. Detailed
target information will then be displayed
until the next target is selected.

8. To exit press the EXIT pushbutton. The
display will return to the following:

(?IEW TARGET HISTORY )

TRGT clear

To access the CLEAR TARGET HISTORY feature,
proceed as follows:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

(%NTER ACCESS CODE }

0
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a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

g

EVEL #(1,2 or 3)
ccess Granted!

VOLTAGE RELAY
VOLT curr freq v/hz

3.

c. Goto Step 4.

If Level Access is not Active, then the
following will be displayed:

VOLTAGE RELAY
VOLT curr freq v/hz

4.

Press the Right arrow pushbutton until
the following is displayed:

IEW TARGET HISTORY ]

Y
G’ARGETS osc_rec comm

5.

Press the ENTER pushbutton, the follow-
ing will be displayed:

€

IEW TARGET HISTORY
RGT clear

6.

Press the Right arrow pushbutton until
the following is displayed:

6

IEW TARGET HISTORY
rgt CLEAR

7.

Press the ENTER pushbutton, the follow-
ing will be displayed:

g

IEW TARGET HISTORY
TARGETS CLEARED —

8.

To exit press the EXIT pushbutton.



View Target History (From IPScom)
View Targets
To View Targets select Relay/Targets/View.
IPScom® will display the View Targets screen (Figure
2-11).The View Targets screen includes the following
target information:

e Target Number

e Target Date/Time

e Winding 1, 2, 3, & 4 Phase Currents

e Winding 2, 3, and 4 Ground Current

e Active Functions

e Function Status (Picked up/Operated)

e Active Inputs and Outputs

Operation — 2

The View Targets screen also includes the ability
to Save the target information to file and Print the
target information.

Clear Targets
To Clear Targets perform the following:
1. Select Relay/Targets/Clear. IPScom will

display the Clear Targets confirmation
dialog screen (Figure 2-12).

ﬂ
@ Do wou really wank ko clear the target hiskory?

Figure 2-12  Clear Targets Confirmation Dialog
Screen

Yiew Targets x|
= Save | f Print | |4 Print Preview | Comment Cloze |
Mo, | Date ” — Target #1
i 20, |L-2002 : [term | b agnitude [A]| ] Function | Ficked Lp | Operated |
2 23.Jul-2003 15:01:54.000 &1 0.00 27 Yes Yes
3 29-Jul-2008 14:41:02.000 BT 0.00 TCH Yes Yes
4 29-Jul-2008 14:35:50.000 ICw1 0.00
5 29.)ul-2008 14:35:50.000 &2 0.00

IBw2 000

ICw2 000

IGw2 000

&3 0.00

Bw3 000

ICw3 000

IGw32 000

&4 0.00

IBwd4 000

ICwid 000

IGwd4 000

—Inputs
1 rz2rznr4 s rf-"e 07 Ca T
I s = s = e T s e

— Outputs
W1 T2 T2 T4 s e 7 [ &8
e i Fias FhE i T FHE 6

Path: Relay / Targets / View

Figure 2-11  View Targets Screen
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2. Select Yes. IPScom® will display the Clear
Targets dialog screen (Figure 2-13).

x

@ The target history was cleared successfully,

Figure 2-13 Clear Targets Dialog Screen

3. Select OK.IPScom will return to the Main
screen.

Oscillograph Recorder Data

The Oscillograph Recorder provides comprehensive
data recording (voltage, current, and status input/
output signals) for all monitored waveforms (at
16 samples per cycle). Oscillograph data can
be downloaded using the communications ports
to any Windows™ based computer running the
S-3300 IPScom Communications Software. Once
downloaded, the waveform data can be examined
and printed using the optional M-3801D IPSpIot®
PLUS Oscillograph Data Analysis Software.

A CAUTION: Oscillograph records are not retained
if power to the relay is interrupted.

The general information required to complete the
input data of this section includes:

e Recorder Partitions: When untriggered,
the recorder continuously records waveform
data, keeping the data in a buffer memory.
The recorder's memory may be partitioned
into 1 to 24 partitions.

When triggered, the time stamp is recorded,
and the recorder continues recording for a
user-defined period. The snapshot of the
waveform is stored in memory for later
retrieval using IPScom Communications
Software. The OSC TRIG LED on the front
panel will indicate a recorder operation
(data is available for downloading).

e Trigger Inputs and Outputs: The recorder
can be triggered remotely through serial
communications using IPScom, or
automatically using programmed status
inputs or outputs.
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e Post-Trigger Delay: A post-trigger delay
of 5% to 95% must be specified. After
triggering, the recorder will continue to
store data for the programmed portion of
the total record before re-arming for the
next record. For example, a setting of 80%
will result in a record with 20% pre-trigger
data, and 80% post-trigger data.

BNOTE: Oscillograph recorder settings are not
considered part of the Setpoint Profile.
Recorder settings are common to all
profiles.

BNOTE: Oscillograph Recorder Setup (See
Chapter 4, System Setup and Setpoints)

Number of Windings  Windings Windings
Partitions 1,2,3,4 1,2,3 1,2
1 183 231 311
2 122 154 207
3 91 115 155
4 73 92 124
5 61 77 103
6 52 66 89
7 45 57 77
8 40 51 69
9 36 46 62
10 33 42 56
11 30 38 51
12 28 35 47
13 26 33 44
14 24 30 41
15 22 28 38
16 21 27 36
17 20 25 34
18 19 24 32
19 18 23 31
20 17 22 29
21 16 21 28
22 15 20 27
23 15 19 25
24 14 18 24

Table 2-1 4 Winding Recorder Partitions



Operation — 2

Number of 3 Windings 2 Windings 3 Windings 2 Windings 3 Windings 2 Windings

Partitions 4 Winding 4 Voltages 2 Voltages 2 Voltages Zero Voltage Zero Voltages

1 204 265 231 311 265 377
2 136 176 154 207 176 251
3 102 132 115 155 132 188
4 81 106 92 124 106 150
5 68 88 77 103 88 125
6 58 75 66 89 75 107
7 51 66 57 77 66 94
8 45 58 51 69 58 83
9 40 53 46 62 53 75
10 37 48 42 56 48 68
11 34 44 38 51 44 62
12 31 40 35 47 40 58
13 29 37 33 44 37 53
14 27 35 30 41 85 50
15 25 33 28 38 33 47
16 24 31 27 36 31 44
17 22 29 25 34 29 41
18 21 27 24 32 27 39
19 20 26 23 31 26 37
20 19 25 22 29 25 35
21 18 24 21 28 24 34
22 17 23 20 27 23 32
23 17 22 19 25 22 31
24 16 21 18 24 21 30

Table 2-2  2/3 Winding Recorder Partitions
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To access the Oscillograph Recorder VIEW
RECORDER STATUS feature, proceed as follows:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

[ENTER ACCESS CODE j

0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!
v/hz J
c. Goto Step 4.

3. If Level Access is not Active, then the
following will be displayed:

VOLTAGE RELAY
v/hz

VOLT curr freq
4. Press the Right arrow pushbutton until
the following is displayed:

OSCILLOGRAPH RECORDER
targets OSC_REC comm

VOLTAGE RELAY
VOLT curr freq

5. Pressthe ENTER pushbutton, the follow-
ing will be displayed:

C/IEW RECORDER STATUS )

STAT clear setup

6. Press ENTER.The HMI will cycle through
and display the following for each active
record:

RECORD #1 ACTIVE
dd-mmm-yyyy hh:mm:ss:ms

For those records that are not active the
following will be displayed:

RECORD #1
--RECORD CLEARED- -
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7. To exit press the EXIT pushbutton. The
display will return to the following:

VIEW RECORDER STATUS
STAT clear setup

To access the Oscillograph Recorder CLEAR
RECORDS feature, proceed as follows:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

[ENTER ACCESS CODE J

0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!
v/hz <J

3. If Level Access is not Active, then the
following will be displayed:

VOLTAGE RELAY
v/hz

VOLT curr freq
4.  Press the Right arrow pushbutton until
the following is displayed:

C)SCILLOGRAPH RECORDER ]

VOLTAGE RELAY
VOLT curr freq

c. Goto Step 4.

targets OSC_REC comm

5. Pressthe ENTER pushbutton, the follow-
ing will be displayed:

C/IEW RECORDER STATUS ]

STAT clear setup

6. Pressthe right arrow pushbutton until the
following is displayed:

C/IEW RECORDER STATUS j

stat CLEAR setup




7. Pressthe ENTER pushbutton, the follow-
ing will be displayed:

CLEAR RECORDS
-RECORDS CLEARED-

8. To exit press the EXIT pushbutton. The
display will return to the following:

VIEW RECORDER STATUS
stat CLEAR setup

Oscillograph Recorder (From IPScom)

BNOTE: Oscillograph Recorder Setup (See
Chapter 4, System Setup and Setpoints)

Retrieve Oscillograph Records

To retrieve Oscillograph Records perform the
following:

1. Select %elay/OsciIIograph/Retrieve.
IPScom™ will display the Retrieve
Oscillograph Record dialog screen
(Figure 2-14).

Select the desired oscillograph record.

Select the desired File Format, then select
Retrieve, IPScom will display the Save
As dialog screen.

4. Inputthe desired File Name and location,
then select Save. IPScom will display the
Download Status screen (Figure 2-15).

Retrieve Oscillograph Record x|

Operation — 2

Downloading ozcillograph block: 1 of 197

Cancel

Figure 2-15 Oscillograph Record Download
Dialog Screen

5. Upon completion of the oscillograph
file download, IPScom will display the
Download Successful confirmation
screen (Figure 2-16).

Dscillograph x|

..
. | J The ozcillograph data was retrieved sucessiully.

Figure 2-16  Oscillograph Download Successful
Confirmation Screen

6. Select OK, IPScom will return to the Main
screen.

Recaord | Triggered Date/ T ime

| Status |

—File Format
f* BECO [*.0zc]

™ Camtrade ["cig;® dat]

Betrieyve Carzel

Path: Relay / Oscillograph / Retrieve

Figure 2-14 Retrieve Oscillograph Record DialogScreen
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Trigger Oscillograph

To manually Trigger the Oscillograph perform the
following:

1. Select Relay/Oscillograph/Trigger.
IPScom® will display the Trigger
Oscillograph confirmation screen
(Figure 2-17).

Oscillograph x|

@ Do you really want ko krigoer the oscillograph?
] |

Figure 2-17  Trigger Oscillograph Confirmation
Screen

2. Select Yes, IPScom will display the
Oscillograph Successfully Triggered
Dialog Screen. (Figure 2-18)

Oscillograph x|

@ Cscillograph was triggered successtully,

Figure 2-18 Oscillograph Successfully Triggered
Dialog Screen

3. Select OK, IPScom will return to the Main
screen.
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Clear Oscillograph Records
To Clear Oscillograph Records perform the following:

1. Select Relay/Oscillograph/Clear.
IPScom will display the Clear
Oscillograph Records confirmation screen
(Figure 2-19).

Oscillograph x|

@ Do wou really want to clear all oscillograph records?

Figure 2-19 Clear Oscillograph Records
Confirmation Screen

2. Select Yes, IPScom will display the Clear

Oscillograph Records Successful Dialog
Screen. (Figure 2-20)

Oscillograph 5[

@ Cscillograph records were deared successfully,

Figure 2-20  Oscillograph Records Successfully
Cleared Dialog Screen

3.  Select OK, IPScom will return to the Main
screen.

OSC to ComTrade

To convert an Oscillograph file ".osc" to ComTrade
format perform the following:

1. Select Relay/Oscillograph/Osc to
ComTrade. IPScom will display the
"Open" dialog screen with a default ".osc"
file extension.

2. Selectthe ".osc" file to convert, then select
Open. IPScom will display the convert
dialog screen indicating that the .osc file
was converted to a .cfg file.



Software Version (Relay Front Panel only)

To determine the software version installed on the
relay, proceed as follows:

1. Press the ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

(FNTER ACCESS CODE }

0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!
v/hz )
c. Goto Step 4.

3. If Level Access is not Active, then the
following will be displayed:

VOLTAGE RELAY
v/hz

VOLT curr freq
4. Press the Right arrow pushbutton until
the following is displayed:

SETUP UNIT
SETUP
5. Pressthe ENTER pushbutton, the follow-

ing will be displayed:
(%OFTWARE VERSION j

VOLTAGE RELAY
VOLT curr freq

VERS eth sn access

6. Pressthe ENTER pushbutton, the follow-
ing will be displayed:
e J

(%OFTWARE VERSION
7.  To exit press the EXIT pushbutton.

D-0179VXX.YY.ZZ

Operation — 2

Serial Number (Relay Front Panel only)
To determine the serial number of the relay, proceed
as follows:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

EENTER ACCESS CODE j
0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!
v/hz j
c. Goto Step 4.

3. If Level Access is not Active, then the
following will be displayed:

VOLTAGE RELAY
v/hz

VOLT curr freq
4.  Press the Right arrow pushbutton until
the following is displayed:

SETUP UNIT
SETUP

5. Pressthe ENTER pushbutton, the follow-
ing will be displayed:

SOFTWARE VERSION
VERS eth sn access

VOLTAGE RELAY
VOLT curr freq

6. Press the Right arrow pushbutton until
the following is displayed:

SERIAL NUMBER
vers eth SN access

7. Pressthe ENTER pushbutton, the follow-
ing will be displayed:

SERIAL NUMBER
XXXXXXXXXX

8.  To exit press the EXIT pushbutton.
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Alter Access Codes (From Relay Front Panel)
1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

(%NTER ACCESS CODE <)

0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!
v/hz j

3. If Level Access is not active, then the fol-
lowing is displayed:
v/hz J

VOLTAGE RELAY
VOLT curr freq

4. Press the Right arrow pushbutton until

the following is displayed:

SETUP UNIT
stat comm SETUP

5. If User Access Codes are to be set, then
use the RIGHT arrow pushbutton to select
ALTER ACCESS CODES. The following
will be displayed:

ALTER ACCESS CODES
vers eth sn ACCESS

VOLTAGE RELAY
VOLT curr freq

c. Goto step 4.

6. Press ENTER, the following will be dis-
played:

(%NTER ACCESS CODE J
3

LEVEL#1 level#2 level#

7. Press ENTER, the following will be dis-
played:

LEVEL #1
9999
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Input the desired User Access Code as
follows:

a. Utilizing the Up and Down arrow
pushbuttons select the desired first
digit.

b. Press the Left arrow pushbutton
once, then repeat the previous step
as necessary to input the desired
Access Code.

c. When the desired Access Code has
been input, then press ENTER. The
following will be displayed:

ENTER ACCESS CODE
LEVEL#1 level#2 level#3

9.

To set User Access Code Level #2 press
the RIGHT arrow pushbutton to select
LEVEL #2, then press ENTER the follow-
ing will be displayed:

(F

EVEL #2
9999

10.

11.

Repeat Step 8 to enter the desired Level
#2 User Access Code.

To set User Access Code Level #3 press
the RIGHT arrow pushbutton to select
LEVEL #3, then press ENTER the follow-
ing will be displayed:

(P

EVEL #3
9999

12.

13.

Repeat Step 8 to enter the desired Level
#3 User Access Code.

Press the EXIT pushbutton will return to
the previous selection screen:

6

LTER ACCESS CODES
ers sn ACCESS number




Alter User Access Codes (From IPScom)
Comm Access Codes

To set the relay Comm Access Code perform the
following:

B NOTE: Communication must be established with
the target relay for this procedure.

1. From the IPScom® Main Screen menu
select Tools/Security/Change Comm
Access Code. IPScom will display the
Change Comm Access Code dialog
screen (Figure 2-21.

Change Comm Access Code x|

Comm Access Code

Mew Access Code: I““

Confirrn Mew Access Code:

Ixxxx

Save | LCancel I

Figure 2-21  Change Comm Access Code Dialog
Screen

2.  Enterthe desired New Comm Access Code
(1-9999), then re-enter (confirmation) the
New Access Code.

3. Select Save, IPScom will display an
Access Code change Confirmation
Screen (Figure 2-22).

save i

@ Do wou really want to save bo the device?

Figure 2-22  Access Code Change
Confirmation Screen

4. Select Yes, IPScom will display an
Access Code Was Changed Successfully
Confirmation Screen (Figure 2-23).

Operation — 2

x

@ Arcess code was changed successfully,

Figure 2-23  Access Code Changed Confirmation
Screen

5.  Select OK, IPScom will return to the Main
Screen.

The new Comm Access Code will not be
in affect until communications have been
closed with the relay for approximately 2.5
minutes.

User Access Codes

The relay includes three levels of access codes. De-
pending on their assigned code, users have varying
levels of access to the installed functions.

1. Level 1 Access = Read setpoints, moni-
tor status, view status history.

2. Level 2 Access = All of level 1 privileges,
plus read & change setpoints, target
history, set time clock.

3. Level 3 Access = All of level 2 privileges,
plus access to all configuration functions
and settings.

Each access code is a user-defined one- to four-
digit number. Access codes can only be altered by
a level 3 user.

If the level 3 access code is set to 9999, the access
code feature is disabled. When access codes are
disabled, the access screens are bypassed, and all
users have full access to all the relay menus. The
device is shipped from the factory with the access
code feature disabled.
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User Access Codes

To change the relay User Access Codes perform
the following:

B NOTE: Communication must be established with
the target relay for this procedure.

1. From the IPScom® Main Screen menu
select Tools/Security/Change User
Access Code. IPScom will display
the Access Level Code dialog screen
(Figure 2-24).

Access Level Code X
Access Level Code: ||

0K |

Figure 2-24  Access Level Code Dialog Screen

2. Enter avalid Level 3 User Access Code,
then select OK. IPScom will display the
Change User Access Code dialog screen
(Figure 2-25).

Change User Access Code x|

Lewel 1
Mew Uger piccess Code: I“"*
Confirn Mew User Access Code: Imx—

—Lewel 2

Mew zer Access Code: Imx—
Confirn Mew User Access Code: IW—

—Lewel 3

Mew User &ccess Code: I m
Confirm New User Access Code: I*m—

Save | LCancel I

Figure 2-25 Change User Access Code Dialog Screen

3. Enterthe desired New User Access Code
(1-9999), then re-enter (confirmation) the
New User Access Code.

4. Select Save, IPScom will display an
Access Code change Confirmation
Screen (Figure 2-22).

5. Select Yes, IPScom will display an
Access Code Was Changed Successfully
Confirmation Screen (Figure 2-23).

6. Select OK, IPScom will return to the Main
Screen.
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System Error Codes, Output and Alarm Counters

The System Error Codes, Output and Alarm Coun-
ters feature provides the user with the ability to view
and clear system Error Codes, Processor Resets,
Alarm Counters, Power Loss Counter and Output
Counters. Also, Checksums can be viewed (IPScom)
for Calibration and Setpoints.

Clear Output Counters (Relay Front Panel)

To clear Output Counters from the Front Panel per-
form the following:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

CENTER ACCESS CODE j

0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!
v/hz j
c. Goto Step 4.

3. If Level Access is not active, then the fol-
lowing is displayed:
v/hz j

VOLTAGE RELAY
VOLT curr freq

4. Press the Right arrow pushbutton until

the following is displayed:

SETUP UNIT
SETUP
5. Press ENTER, the following will be dis-
played:

SOFTWARE VERSION
VERS eth sn access

VOLTAGE RELAY
VOLT curr freq




6. Press the Right arrow pushbutton until
the following is displayed:

E)LEAR OUTPUT COUNTER )

logo1 logo2 OUT alrm

7. Press ENTER, the following will be dis-
played:

CLEAR OUTPUT COUNTERS
PRESS ENTER KEY TO CLEAR

8. Press ENTER, the following will be dis-
played:

CLEAR ALARM COUNTER
-OUT COUNTERS CLEARED-

9. Press EXIT as necessary to return to the
main menu.

Clear Alarm Counters (Relay Front Panel)

To clear Alarm Counters from the Front Panel per-
form the following:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

[ENTER ACCESS CODE ]

0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!
v/hz J
c. Goto Step 4.

3. If Level Access is not active, then the fol-
lowing is displayed:
v/hz ]

VOLTAGE RELAY
VOLT curr freq

4.  Press the Right arrow pushbutton until

the following is displayed:

SETUP UNIT
SETUP

VOLTAGE RELAY
VOLT curr freq

Operation — 2

5.  Press ENTER, the following will be dis-
played:

SOFTWARE VERSION
VERS sn access number

6. Press the Right arrow pushbutton until
the following is displayed:

CLEAR OUTPUT COUNTER
logo1 logo2 out ALRM

7. Press ENTER, the following will be dis-
played:

CLEAR ALARM COUNTERS
PRESS ENTER KEY TO CLEAR

8. Press ENTER, the following will be dis-
played:

CLEAR ALARM COUNTER
-ALARM COUNTERS CLEARED-

9. Press EXIT as necessary to return to the
main menu.

Clear Error Codes (Relay Front Panel)
To clear Error Codes from the Front Panel perform
the following:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

[ENTER ACCESS CODE j
0

a. Inputthe required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!
v/hz j
c. Goto Step 4.

3. If Level Access is not active, then the fol-
lowing is displayed:
VOLTAGE RELAY
v/hz

VOLTAGE RELAY
VOLT curr freq

VOLT curr freq
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4.  Press the Right arrow pushbutton until
the following is displayed:

SETUP UNIT
SETUP
5. Press ENTER, the following will be dis-

played:
[SOFTWARE VERSION )

VERS eth sn access

6. Press the Right arrow pushbutton until
the following is displayed:

[CLEAR ERROR CODES J

time ERROR diag

7. Press ENTER, the following will be dis-
played:

E)LEAR ERROR CODES )
R

PRESS ENTER KEY TO CLEA

8. Press ENTER, the following will be dis-
played:

CLEAR ERROR CODES
-ERROR CODES CLEARED-

9. Press EXIT as necessary to return to the
main menu.

Resetting Counters (From IPScom)
Tools/Counters and Error Codes

To view and/or Reset System Error Codes and
Output Counters utilizing IPScom® perform the
following:

Hl NOTE: Communication must be established with
the target relay for this procedure.

1. Fromthe IPScom Main Screen menu bar
select Tools/Counters and Error Codes.
IPScom will display the Counters and
Error Codes dialog screen (Figure 2-26).

2. Select the desired Error Code, Alarm
Counter, Power Loss Counter to be reset,
then select OK. IPScom will return to the

Main Menu.
x
—Ermor Codes — Counters

[temns | Ermor Code | Items | Counter
O Last Self Test 27 O Power Lozs G
[ Last Self Test-1 28 O Output 1 0
[ Last Self Test-2 i O outpue 2 i
[ Last Self Test-3 i O outpue 2 i
O Output 4 I
O Output & I
O Output & I
O output 7 I
O Output & I
O Output 9 I
O Output 10 I
O Output 11 I
O output 12 I
Clear Selected Eror Codes ] Output 12 0
O Output 14 I
Checkzums [HE=] O] Cutput 15 0
Calibration: | 0086 O Output 15 0
ROM: |ADFF O alam n

Setpoint: | 003C Clear Selected Counters

Figure 2-26  Counters and Error Codes Dialog Screen
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Through Fault Recorder (From IPScom)
Relay/Through Fault/Retrieve

To download available Through Fault records perform
the following:

1.

From the IPScom® Main Screen menu
select Relay/Through Fault/Retrieve.

The Through Fault Download screen
will display a bar indicating the status
of the download. When the download
is complete the Save As screen will
be displayed with a default ".tfe" file
extension.

Select the destination folder and name the
file, then select Save to save the Through
Fault Record or Cancel.

Operation — 2

Relay/Through Fault/View
To view available Through Fault records perform the

following:

1.

¥iew Through Fault Record x|

From the IPScom Main Screen menu
select Relay/Through Fault/View.
IPScom will display the View Through
Fault Record screen (Figure 2-27).

Select Open. IPScom will display the
Open screen with a default ".tfe" file
extension.

Select the location of the ".tfe" files, then
select the file to be viewed.

Select Open. IPScom will Open the target
file in the View Through Fault Record
screen.

Select Close to return to the IPScom Main
screen.

Close

| Ciuration [mz] | Fault k&2 Cycles) | [ma [4) | Phaze |

[ Open

SN | Start Time

0 031042007 090801 041 51891.7
1 0341042007 00807041 51891.7
2 031042007 090801 045 51807.5

111.68
110.74
111.84

.00 &,
.00 E
E£.01 C

Figure 2-27  View Through Fault Record Screen
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Relay/Through Fault/Clear

To Clear the relay Through Fault records perform
the following:

1.

Trough Faulk =l

@ Do wou really wank to clear all through Fault records?

From the IPScom® Main Screen

menu select Relay/Through Fault/
Clear. IPScom will display the Clear
Through Fault record confirmation screen
(Figure 2-28).

Figure 2-28 Clear Through Fault Record

2.

Trough Fault x|

@ all records were cleared successtully,

Confirmation Screen

Select YES, IPScom will respond with
the Through Fault Record Cleared
Successfully screen (Figure 2-29).

3.

2-30

Figure 2-29 Through Fault Record

Cleared Successfully Screen

Select OK, IPScom will return to the
IPScom Main Screen.

Relay/Sequence of Events/Retrieve

The Retrieve selection downloads the events from
the currently connected relay (events must be
retrieved from the relay and stored in a file in order
to view them).

To download available Sequence of Events perform
the following:

1.

Downloading recard: 1 of 1

|

From the IPScom Main Screen menu
select Relay/Sequence of Events/
Retrieve. IPScom will display the
Sequence of Events Recorder Download
screen (Figure 2-30) and indicate the
number of Sequence of Events Recorder
Events being downloaded.

LCancel

Figure 2-30 Sequence of Events Retrieve/

Download Screen

When the download is complete the Save
As screen will be displayed with a default
".evt" file extension.

Select the destination folder and name
the file, then select Save to save the
Sequence of Events Record or Cancel.



Relay/Sequence of Events/View

The Sequence of Events viewer screen includes
the commands Open, Close, Print Summary, and
Print. Open opens a saved sequence of events file.
Close closes the print file. Print Summary prints an
event summary, and Print prints the event report.
Clear deletes event history from the control.

To view available Sequence of Events Records
perform the following:

1. From the IPScom® Main Screen menu
select Relay/Sequence of Events/View.
IPScom will display the View Sequence
of Events Record screen (Figure 2-31).

2. Select Open. IPScom will display the
Open screen with a default ".evt" file
extension.

3. Select the location of the ".evt" files, then
select the file to be viewed.

4. Select Open. IPScom will Open the
target file in the View Sequence of Events
Record screen (Figure 2-31).

Relay/Sequence of Events/Clear

The Clear feature clears all Sequence of Events
Records stored on the relay.

Operation — 2

To Clear all Sequence of Events Records perform
the following:

Sequence of Events

@ Da wou really want to clear all sequence of events records?

1.

From the IPScom Main Screen menu
select Relay/Sequence of Events/Clear.
IPScom will display the Clear Sequence
of Events Records confirmation screen
(Figure 2-32).

|

Sequence of Events

@ Al events sequence of events records cleared successfully,

2.

Figure 2-32 Clear Sequence of Events Record

Command Confirmation Screen

Select YES, IPScom will respond with

the Sequence of Events Records Cleared

confirmation Screen (Figure 2-33).

x|

Figure 2-33  Sequence of Events Record Cleared

3.

Confirmation Screen

Select OK, IPScom will return to the
IPScom Main Screen.

View Sequence of Events Record | %]

[FOpen & Print |4 Print Preview | SetPrint Range Close |
Mo | Ewvent Summary | [l
1 02/16/2003, 14:02:25 000 ltem [Walue | Unit |« [ "meutsPU [ Inputs DA

27 Pickup/Timeout/ WA 0o " (IR T T 2
VG 0o y a3 4 —la [
w1 0.00 2 s & s I &
B /1 0.00 A 7 s 7 s
IC W1 nor A 9 Cw ([ C9 o
I8 w2 000 A 1 re || Faorae
:Ewg ggg i 13 14 3 14
14 w3 D:UD & 185 I 16 15 I 16
IE w3 0.00 & 17 I'a 17 18
:,E wi ggg i —Outputs PU ———  Outputs DR ———
1B wid (.00 & 1 Iz 1 Iz
IC w4 0.00 s = Fa [ 4 rz 4
IG W2 0.00 A s & s &
IG W3 0.00 A 7 8 -7 ra
E;‘; g:g” ’; M3 I 10 9 [0
Freq 0o Hz 1 riie 1z
14 Restr, .00 U 13 14 3 4
I8 Festr, (.00 pu =l T18 16 18 ™16

Figure 2-31  View Sequence of Events Record Screen
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IPScom® — 3

IPScom®

3.1 IPScom Functional Description

This chapter is designed for the person or group
responsible for the operation and setup of the
M-3311A. The S-3300 IPScom Communications
Software can be used to successfully communicate
system settings and operational commands to
the M-3311A as well as access the extensive
monitoring and status reporting features. Figure
3-3, represents the IPScom Main Screen menu
structure. This chapter provides a general overview
of each IPScom menu selection and command in
the same order as they are displayed in the software
program.Those IPScom features and functions that
are covered in other sections of this Instruction Book
will be noted and referenced.

3.1 IPScom Functional
Description

The IPScom installation and establishing initial local
communications are covered in Section 5.6, IPScom
Communications Software Installation, and Section
5.7, Activating Initial Local Communications.

Selecting the IPScom Program from the Becoware
Folder or selecting the IPScom Program Icon
(Figure 3-1) from the Desktop will open the program
and display the IPScom Main Screen (Figure 3-2).

Figure 3-1 IPScom Program Icon

IPScom Main Screen Menu Bar

The IPScom Main Screen Menu Bar includes
(when the program is initially opened) the File,
Connect and Help menu selections. This menu bar
includes the additional selections; Communication,
Monitor, System, Tools and Windows when
IPScom is in either the file mode or has open
communications established with a relay.

Shortcut Command Buttons

Before IPScom has entered either the file mode
or communications have been opened, the new
and open shortcut commands are available. When
IPScom is in the New File, Existing File, or
Communication Mode, the main screen includes
the Save, Secondary Metering, Phasor Diagram
and Setpoints shortcut command buttons. These
shortcuts allow direct access to these functions.

IPScom Main Screen Status Line

The IPScom status line indicates the source of the
information that is displayed. Sources include New
File, Existing File, Serial Port, TCP/IP or Modem.
Also included on the IPScom Main Screen at the
bottom, are the Type of Unit IPScom is connected
to, the Firmware Version of the unit and Status of
the Communication connection, or if not connected,
it will indicate that IPScom is in the File Mode.
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= IPScom M-3300 Series (S-3300) (SERIAL)

File  Communication Monitor Relay Tools Windows  Help

Secondary Metering | (= Phasor Diagram | & Setpoints ~

BECKWITH ELECTRIC CO.  M-33MA 3W | M-3341A 2/3W: 60Hz, 1A €T | Firmware Version: D-0205V04.03.01 | Profile 1| Connected

Figure 3-2 IPScom Main Screen
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IPSCom {New File) M=

Communication  Monitor  Relay  Tools  Windows  Help

Eile
Q = SeconPary Metering‘ @ Phasor Diagram | 88 Sebpoints =

Unconnected

Cascade
Tile Vertical

Help

cgnnvec,ed Tile Horizontal Content
Primary Metering & Status Ctrl + F1
Open New Secondary Metering & Status About...
Save Open Metering Il
Save as Phasor Diagram
Compare Phasor Diagram (87T)
Close Pickup/Timeout Status ols
Print 87T Dual Slope
Print Preview Security »| Change Comm Access Code
BT User Information Change User Access Code

Relay Communication
Output Test
Counter & Error Codes

- Setup Comm Port
A4 Firmware Update Setup Ethernet
nnect/Communication Calibration Data —— Change Communication Address

Communication Connect \
) | ey [
Disconnect _Sr(e:r;ilpPort Set S S
. ) etup »| Setup System
Open Terminal Window Modem Demand Status Relay Setpoints
Targets Setup Date & Time
Through Fault Display 1/O Map
Sequence of Events Display All Setpoints
Setup < Oscillograph
Retrieve Profile
Trigger Write File to Relay
Clear Read Data from Relay »| View
OSC to Comtrade »/Retrieve Clear
»Setup View Reset LED
Retrieve Clear
Switching Method View
Select Profile Clear

Copy Active Profile

Figure 3-3  S-3300 IPScom Menu Selection
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File Menu

File | Connect  Help
1 Mew Ctrl+MN
5 Open  Ctl+O

Exit

Initial File Menu

File | Communication
[ Open Cil+O
= Save Cirl+5

Save as

Compare

Close

= Frint (3
& PrintFreview »

Exit

File Menu Dropdown When Connected

File | Communication
[l Sawve Cil+S
Save as

Close

= Print 3
3, Frint Preview »

E:xit
File Menu in File Mode

The File menu enables the user to create a New
data file, Open a previously created data file, Close,
Save, Save as and Exit the IPScom® program. The
user can also perform Print and Print Preview of
the open file and Compare two files.

File/New Command

When not connected to a M-3311A, using the New
command, a new file is established with the New
System dialog screen (Figure 3-4). Selecting Save
allows the new data file to be named by using the
Save or Save as... commands.

B NOTE: By choosing the NEW command, unit
and setpoint configuration values are
based on factory settings.

NewFile x|
System Type
it Type:
Mominal Frequency: ¢ BOHz * E0Hz
C.T.Secondary Rating: ¢ 14 o+ 54
ar | Cancel |
Path: File menu / New command

Figure 3-4 New System Dialog Screen

COMMAND BUTTONS

OK Allows the file to be created using the
currently displayed information.

Cancel Returns to the IPScom main screen;
any changes to the displayed

information are lost.

File/Save and Save As Command

The Save and Save As... commands allow saving
a file or renaming a file, respectively.

File/Open Command

The open command allows opening a previously
created data file. With an opened data file, use
the System... Setup... menu items to access the
setpoint windows.

If communication can be established with a relay,
it is always preferred to use the Read Data From
System command in the System menu to update
the PC’'s data file with the relay data. This file
now contains the proper system type information,
eliminating the need to set the information manually.

File/Close Command
Closes the open file without saving.

File/Exit Command
The Exit command quits the IPScom program.



Connect\Communication Menu

B IPSCom

File:

Conneck
Serial Port
TCP{IP
Madem

The Connect dialog screens allow selection of the
IPScom communication parameters to coordinate
with the relay. Selecting “Serial Port” displays the
PC Comm Port and device Settings (Figure 3-5).

Serial Port |

—Device

Device Address: |1 j
Protocol: IEEEEI j

Cornm Access Code: I" [T Save

Echo Cancel: [ | for Fiber Optic Loop)

— Cormm
Comm For: TR ~
Baud Rate: [3600 |
DataBit: |2 =l
Parlty: |NONE =l
Stop Bit: |1 =l
Connect | LCancel |
Figure 3-5 IPScom Serial Communication

Dialog Screen

IPScom® — 3

Selecting “TCP/IP” displays the PC TCP/IP
and device Settings (Figure 3-6) for Ethernet
communication. Selecting “Modem” displays a
modem Dialog screen (Figure 3-7), to establish
contact with remote locations. The Modem Dialog
screen also includes a “Bring up terminal window
after dialing” option. When selected, IPScom will
open a terminal window (Figure 3-8) to allow modem
commands to be sent to the target modem. When
communicating by way of a fiber optic loop network,
echo cancelling is available by checking the Echo
Cancel box. This command masks the sender’s
returned echo.

If the modem was not used to establish
communication (direct connection), select Connect
to start. If the relay has a default communication
access code of 9999, a message window will be
displayed showing Access Level #3 was granted.
Otherwise, another dialog screen will be displayed
to prompt the user to enter the access code in
order to establish communication. Communication/
Disconnect discontinues communication.

Communication\Open Terminal Window
Opens the IPScom Terminal Window (Figure 3-8).

TCP/IP x|
—Device —Address book
Device Addrezs: ||1 ﬁ Mare | IP Addiess |
Protocaol: IBEI:I:I vl
Comm Access Code: I [T Save
—TCRAP
Marne: I
IPAddress: | 255 . 255 . 255 . 255
Part: IBBDD ﬁ Add b Remove | Save |
Connect | Cancel |
Figure 3-6  IPScom TCP/IP Ethernet Communication Dialog Screen
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—Device — Phone
Device Addreszs: |1 ﬁ M arme: I
Fraotocal: IEEED j Murmber; I
Comm fccess Code: I [T Save
— Phaone Book:
— Comm M ame | Phane Humber
Comm Part: IEDM'I j
Baud R ate: I SE00 j
—hodem
Fraperty |
— Option
[ Bring up terminal window after dialing
Add x> Femove | Save

* Usze Comm Port £ Usze tdodem

Conhnect | Cancel

Figure 3-7

Terminal Window x|

Incoming Mezzage:

IPScom Modem Communication Dialog Screen

Qutging Message:;

[

Dizconnect Contirue |

Figure 3-8 Terminal Window




Monitor Menu

The Monitor Menu provides access to the screens
used to monitor relay parameters. Seven submenus
are provided: Primary Metering and Status,
Secondary Metering and Status, Metering I,
Phasor Diagram, Phasor Diagram (87T), Pickup/
Timeout Status, and 87T Dual Scope.

~ = IPSCom {New File)

File  Communication | Monitor | Relay  Tools  Windows — Help

|l | 8 Secondary Met

Primary Metering & Status
Secondary Metering & Stakus
Metering II

Phasar Diagram

Phasor Diagram (57 T)
Pickup) Timeout Status

87T Dual Slope

Monitor/Primary Metering & Status

The Primary Metering screen (Figures 3-9 and 3-10)
allow the user to review the following PRIMARY
parameters:

* Voltage (V,, V, V. and V, or V, phase
voltages)

IPScom® — 3

Frequency (Hz)

Volts Per Hertz (%)

Current (W1 — W4)

Ground Current (W2 — W4)

Positive Sequence Current (W1 — W4)
Negative Sequence Current (W1 — W4)
Zero Sequence Current (W1 — W4)
Differential Current (PU), (Phase A/B/C)
Restraint Current (PU), (Phase A/B/C)
Ground Differential Current (W2 — W4)

Also included on the Primary Metering & Status
screen are:

Inputs

Outputs

Breaker Status

OSC Triggered Status
Targets

—¥%1 Currents (&)

Prose [T
Proset [T

s oo |
Prose s [T

Primary Metering & Status

—\2 Currents (&) ———

=0l x|
Phase A [CEINN
Phase B

Phase C XTI || Phesec [HEEICHN

Phase C [JIEGAONN | | PhaseC Phase C
Ground WG
Pos. Seq. [JIRICOMM | | Pos. Seq Pos. Seq.
Neg. Seq. [IFOIN | | neg. Seq. HFXTENN Neg. Seq.
Zero Seq. m Zero Seq. m Zero Seq. m
—Restr. Currents (pu) — —Phase Differential (pu) — —Ground Differential (8) - —Misc
Phase A [IIEXONM | | Phese 2 [IIEECNN w2 [EEOE || Frea(Hz)
Gl 000 BREGERNN oo | w3 [ | | viHz o) O

—Power (pu)
Real [ELNUE  Reactve ENGOE  Aeparent [ENCONEN Facior | o000 |
_lﬂpllts —St-rh.ls
1T [ 2 [ 3[4 5 67 89 10]n Bremier 1 Closed
2 [ 13 [ 14 | B | 6 | 17 | 8 |TC1|TC2|CcC1|CC2
Breaker 2 Closed
utputs R —
1 2 3 4 5 3 7 B =€ Trager
3 10 1 12 13 12 15 16 Targets

Path: Monitor / Primary Metering and Status

Figure 3-9 Primary Metering Status Screen (2/3 Winding)
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—W1 Currents (A}

Prosc [N
Proset [N
PhoseC [N

Pos. Seq. [N
Neg Seq. [N
ZeroSeq. [N

—W2 Currents (A)

PhaseA  [ENCI
Phase [N
Phase C  [INCI
Ground “
Pos. Seq. [N
Neg Seq. [N
Zeoseq. [

Primary Metering & Status

W3 Currents (A)

PhoseA [N
Phase®  [NNLI
Phase C [N
Ground “
Pos. Seq. [INNCII
Neg Seq [HNCIIN
ZeroSeq. [N

=18l

~W4 Currents (A)

Phase A [N
Phase& [N
PhaseC [N
Ground “
Pos. Seq. [
Neg. Seq. [N
Zeroseq. [N

—Phase Differential (pu) —

Proser NI

—Restr. Currents (pu}) —

Prose [N

—Ground Differential (&) —

w2 [

—Misc

vae(v) [

Phosct [ || Phosce [N w3 [ vev [
PhaseC [N | | Phasec [N ws N | | Freotz) RN
vtz %) [

—Inputs

1 2 [ 3 [ a 5 | 6 | 7 9 [0 [ 11 ~Status

12 | 13| 14 | 15| 18 | 17 | 18 |TC1|TC2 [CC1|CC2 | Breaker 1 Opened
e | Breaker 2 Opened

1 2 3 4 5 6 7 3 Osc Triggered

9 10 11 12 13 14 15 16 Targets

Path: Monitor / Primary Metering and Status

Figure 3-10 Primary Metering Status Screen (4 Winding)



Monitor/Secondary Metering & Status

The Secondary Metering and Status screen
(Figures 3-11 and 3-12) allow the user to review
the following SECONDARY parameters:

* Voltage (V,, V, V. and V, or V, phase
voltages)

e Frequency (Hz)

e Volts Per Hertz (%)

e Current (W1 — W4)

e Ground Current (W2 — W4)

e Positive Sequence Current (W1 — W4)

¢ Negative Sequence Current (W1 — W4)

e Zero Sequence Current (W1 — W4)

IPScom® — 3

e Differential Current (PU), (Phase A/B/C)
e Restraint Current (PU), (Phase A/B/C)
e Ground Differential Current (W2 — W4)

Also included on the Secondary Metering & Status
screen are:

e Inputs

e OQutputs

e Breaker Status

e OSC Triggered Status

e Targets

Phase B
Phase C

T 000 |
000 |
000 |

_inix|
—W/1 Currents (&) —W2 Currents (&) ——— W3 Currents (&) —— Voltage (V) —————
SN 0000 | Phase A [IIICTNN
Phase B NI N 00 |
Phase C  [IETIIN
ve I
Pos. Se. [N
Neg. Seq. [IIEXNN
Zero Seq. m
—Phase Differential (pu) — —Ground Differential (A) — —Misc

L 000 |
Ll 000 |

Freg (Hz) VEEAES
|

Reactive m

Apparent [ENTTOMN Factor

—Status
b 6 ) ] 9 10 11 Breaker 1Cl i
15 16 17 18 |TC1|TC2|CC1|CC2
Breaker 2 Closed
A 5 o 7 2 Csc Triggered
12 13 14 15 16 Targets

Path: Monitor / Secondary Metering and Status

Figure 3-11  Secondary Metering Status Screen (2/3 Winding)
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~W1 Currents (A)
pos. seq. [N

Neg Seq
zeroSeq

Pos Seq
Neg Sco INNKEN
zero Seq

~ W2 Currents (A) ~W3 Currents (A)
Phase A 0 Phase A
Phase B D Phase B
Phase C 0 Phase C
Ground 0 Ground

Secondary Metering & Status

Pos. Seq
Neg Seq
zero Seq

=lolx]|

~W4 Currents (A)

Phase A
Phase B

~Phase Differential (pu) —

~Resir. Currents (pu) —

—Ground Differential (A) —

Phase A Phase A w2 VAB (V)
Phase B Phase B w3 VG (V)
Phase C Phase C wia Freq (1) [
Viiz (%)
~Inputs
1 | 2 3|4 |5 |6 |7 |89 |10]7 ~Status
12 | 13| 14 |15 | 16 | 17 | 18 [TCc1|TC2|cc1|cc2 | Breaker 1 Opened
~Outputs | Breaker 2 Opened
|t 2 | 3 [ 4 | 5 | 6 [ 7 |8 Osc Tnggered
9 | 10 | 1 | 12 | 13 | 14 [ 15 | 16 Targets

Path: Monitor / Secondary Metering and Status
Figure 3-12  Secondary Metering Status Screen (4 Winding)
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Monitor/Metering Il
The Metering Il screen (Figures 3-13 and 3-14)
include the following parameters:
o 2M 4 and 5" Harmonic Differential
Currents (PU), (Phase A/B/C)

e Thermal Currents (Phase A/B/C) for W1
or W2 or W3 or W4

Also included on the Metering Il screen are:

BNOTE: These parameters are described in their
respective sections of this chapter.

e Breaker Monitor Accumulators (Phase
A/B/C) Winding 1, 2, 3, & 4 (A Cycles)

e Demand Phase Currents, Winding 1, 2,
3, &4

IPScom® — 3

Demand Ground Currents, Winding 2, 3,
&4

Cumulative Through Currents (kA? Cycles)
Through Fault Counter

Demand Status
Monitored Primary Demand values include:

Winding 1, 2, 3, & 4 Phase Currents
Winding 2, 3, and 4 Ground Current

Maximum Demand Current

Maximum values include time-tagged values for all
the above quantities.

Metering 1| _ O] x|

—Harmaoric Differential Currents [pu)
Second Faurth

0 [ ow |

Phaze B 0.0 0.0

Phase C  [IRRMEACONNN [T

Fifth

.01
0.01
0.01

Thermal Currents [&] ——

Wi
Phase & IR

Phaze B

Phase C. [N

—Breaker Manitar Accurmulators
W [kt Cocles]

Phase 4 [INCLCONN
Phase B
Phase C - [IETORN

W2 [kt Cocles)

W3 [kd Cocles]

—Demand Curmrents [

Wi
Phase [T
Phase & [T
Phaze C m

Ground

W2

W3

— Through Fault

Counter “ Curmulative Currentz [kéE Cycles)

Path: Monitor / Metering |l

Figure 3-13 Metering Il Screen (2/3 Winding)
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-lolx|

—Harmonic Differential Currents (pu) — Thermal Currents (4)

Wl
Phase [T
Phase & TN
Phase C TN

Phase C 0.0
02 | om | o000 |

—Breaker Monitor Accumulators
W1 (k& Cycles]) W2 (k& Cycles) W3 (kA Cycles) W4 (k& Cycles)

— Through Fault

Counter |IIEII  cumulative Currents (k2 Cycles) [T

Path: Monitor / Metering Il
Figure 3-14 Metering Il Screen (4 Winding)
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Monitor/Phasor Diagram

The Phasor Diagram (Figures 3-15 and 3-16)
provide the user with the ability to evaluate a
reference Phase Angle to Phase Angle data from
other windings. The Phasor Diagram also includes a
menu that allows the user to select/deselect sources
to be displayed and Freeze capability to freeze the
data displayed on the Phasor Diagram.

IPScom® — 3

Phasor Diagram M=

: Reference -~ ZetoonTop =

Path: Monitor / Phasor Diagram

Freeze |

¥ \okage

VAB [119.8 0

vBC (1199 -120
VA [1200 120

Vx [69.1 -90
W1

A [499 90

B [497 150

Ic [499 30
F W2

A [+99 60

B [t+00 120

ic [4.99 60

. TES

30 [001 40
W3

A [499 30

B [s99 50

ic [499 %

IG [499 150

30 [0.00 -70

BNOTE: When connections specifying delta-connected CTs are used, Functions 87T and 87H use the
Phasor Diagram values (currents actually entering the relay) and not the calculated values dis-

played on the Secondary Metering and status screen.

Figure 3-15 Phasor Diagram (2/3 Winding)
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Phasor Diagram !EE
Reference = | Zero on Top = Freeze
¥ ‘altage
YA 1199 O
v [11Es o0
W
& 100 O
IB |04y 1200
IC |1.00 1200
W w2
& |1.00 O
IB |1.00 -120°
IC |1.00 1200
IG [oo0 sr
30 jooo &t
TR
& |1.00 O
IB|1.00 -120°
IC 100 1200
G [ooo 9
30 jooo 130
¥ wd
& |1.00 O
1B |1.00 -120°
IC |1.00 1200
IG |0.00 o
30 jooo -109

Path: Monitor / Phasor Diagram

BNOTE: When connections specifying delta-connected CTs are used, Functions 87T and 87H use the
Phasor Diagram values (currents actually entering the relay) and not the calculated values dis-
played on the Secondary Metering and status screen.

Figure 3-16 Phasor Diagram (4 Winding)
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Monitor/Phasor Diagram (F87T)

The Phasor Diagram (F87T) (Figures 3-17 and
3-18) provide the user with the ability to evaluate
compensated and uncompensated 87 Function
parameters.
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Phasor Diagram (F87T) _ o] x|

| Reference = Hide Phasar » | ZeroonTop =

| Freeze

Uncompensated 0

Reference  Phase A Phase B Phase C
CWi (488 0 1497 120 [4968 120
rwz [s00 30 [498 90 [499 150
rws (500 60 [499 60 [498 180

Path: Monitor / Phasor Diagram (F87T)

Reference  Phase A Phase B Phase ¢
cwWi o [000 180 [000 180 000 160
rwz [498 0 [497 120 [498 120

rWs (500 30 (498 90  [499 150

Figure 3-17 Phasor Diagram (F87T) (2/3 Winding)
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Phasor Diagram (FB7T)

Reference = Hide Phasor -

Zero on Top

Freeze

Uncompensated

Reference  Phase A Phasze B Phaze C
™ wi 100 o 093 200 |1.00 1200
[ ez 100 o 1.00 1200 |1.00 1207
™ w3 100 0° 1.00 1200 |1.00 1200
™ g 100 0° 1.00 1200 |1.00 1200

Compenzated i

Reference  Phase b Phaze B Phaze C

™ wi 100 o 1.00 120 100 1200
™ wiz 100 o 1.00 1200 100 1200
™ w3 100 o 1.00 4200|100 120
™ wid 100 o0 1.00 200 100 1200

Path: Monitor / Phasor Diagram (F87T)
Figure 3-18 Phasor Diagram (F87T) (4 Winding)
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Monitor/Pickup/Timeout Status

The Pickup/Timeout Status screen (Figures 3-19
and 3-20) display the extended status information of
relay functions and Input/Output contact information.

Path:

Path:

_iojx|
r—Function Pickup/Timeout
@@ 24 DT #1 @@ 5054 @ @ 50N #5 @@ b5G #2 @@ TCM#E2
@@ 24DT &2 @@ 5045 @ @ 50N 56 @@ 556G 3 @@ CCM #1
@@ 2417 @@ 5046 @@ 51 # @@ 81 @@ CCM #2
o®27H @ @ 50BF Wi @@ 5152 @@ 81#2 @ @ |PSlogic #1
@@ 2782 @ @ 50BF W2 @®51# @@ 31H @ @ |PSlogic #2
@@ 2743 @ @ 50BF W3 @@ 516G W2 @@ 81ad @ @ |PSlogic #3
@@ 46 DT W2 @esGwW2H @@ 516G W3 @@ &7/H @ @ |PSlogic #4
@@ 46T W2 @@ L0GW2E2 (@@ HINA 1 X @ @ |PSlogic #5
@@ 40T W3 @@EGWIH (@@ 5INg2 @@ 87GD W2 #1 | @ @ PSlogic #6
@@461T W3 @9 S0GW3IHEZ (@@ HINHI @@ E7GDW2H2 | @@ EM W1
@@®43 @@ 50N #1 @@ 59H @®87GDW3H (@@ BEM W2
@@ 50 @@ 50N 72 @@ 59K @@ EGDWIH (@@ EM W3
@@ 50#2 @@ 50N 53 @@ 5953 @@ TF
& @50 H3 @@ 50N 74 @@®5GH @@ TCM
—Inputs
1 2 3 4 h B 7 2 b
10 m 12 13 14 15 16 17 18
—Outputs
1 2 3 4 5 [ 7 8
3 10 1 12 13 14 15 16
Monitor / Pickup/Timeout Status
Figure 3-19 Pickup/Timeout Status (2/3 Winding)
o]
—Function Pickup/Timeout
@@ 24 DT #1 ®® 5016 @® 50N #4 @ ® 59G #1 ®® ICM 2
@@ 240T#2 @ @508 @@ 50N #5 @@ 5G 82 @®CCMin
@@ 2417 @@ 50K @@ 50N #6 @@ 31# @@ CCME2
o 27 @ @ H0BF w1 @@ 50N 77 @@ 3152 @ @ IPSlogic #1
@@ 46 DT W2 @ @ B0BF W2 @@ BON #8 @@ 3143 @ @ IPSlogic #2
@@ 46T W2 @ @ 50BF W3 @® 51 £ ik & @ IPSlogic £3
@@ 4607 W3 @ @ 50BF Wi @@ 5182 @® 8 & @ IPSlogic 74
@@ 46T v3 ®e®50GW2H  |@@51 5 @® 8T @ ® IPSlogic #5
@@ 46 DT Wa e®50G W22 |[@@5l i @® 8/GDVW2E1 | @@ IPSlogic #6
@@ 46T 4 @&®50GW3IHEl | @@51G 2 @&®GDW2E2 [@@BMW
@@ 43 @@sGwW3r2 |@@bGWw3 @@ GDW3IF | @@ BMW2
@@ 50# @@ 50G W4 11 @@ 51G w4 @@ GDW3IE2 @@ EBMW3
@@ b0#2 @@ oG wWAEZ  |@@5IN# @@ G0 W4 HE | @@ BM w4
@@ 508 @ @& 50N £1 @@ EINE @&® 87/GD WA £2
@@ 508 @@ 50N £2 @@ 5INES &®TF
@@ 5045 ®® 50N £3 @®5INE @® TCM I
—Inputs
1 2 3 4 b [ 7 ] 9
10 11 12 13 14 15 16 17 18
— Outputs
1 2 3 4 5 6 7 8
9 10 il 12 13 14 15 16

Monitor / Pickup/Timeout Status

Figure 3-20 Pickup/Timeout Status (4 Winding)

IPScom® — 3
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Monitor/87T Dual Slope

The 87T Dual Slope display allows the user to
display a graphical representation of the 87T
programmable Dual Slope Percentage Restraint
Characteristic. See Section 4.4, System Setpoints
for detailed information.

_nix

4.0

a5

an

25

20

1.5

Ditterential Current [PU]

1.0

05

a 0.5 1.0 15 2.0 25 2.0 35 4.0 4.5 5.0
Festaint Current [PL]

Path: Monitor / 87TDual Slope
Figure 3-21 87T Function Dual Slope Display
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Relay Menu

File  Communication  Monitor Tools  Windows  Help

|l | B8 Secondary Metering | (5

Setup 3
Demand Status
Targets

Through Fault
Sequence of Events

Oscillograph

r ¥ v ¥ ¥

Prafile

irite File bo Relay

Read Data From Relay

The Relay menu provides access to the screens
used to set, monitor, or interrogate the relay. Six
submenus are provided: Setup, Demand Status,
Targets, Through Fault, Sequence of Events, Os-
cillograph and Profile as well as two commands,
Write File to Relay, and Read Data From Relay.

Relay/Setup

File  Communication Monitor | Relay | Tools  Windows  Help
i Save |48 Secondary Metering "

Setup > ‘ Setup System

Demand Status Relay Setpaints
SetDate & Time

Display /O Map

Targets
Through Fault
Sequence of Events

Dizplay All Setpoints

Oscillograph
Prafile

‘Whrite File to Relay
Read Data from Relay

The Setup submenu includes the Setup System,
Relay Setpoints, Set Date &Time, Display 1/O
Map and Display All Setpoints selections.

IPScom® — 3

Relay/Setup/Setup System

The Setup System selection displays the Setup
System dialog screen (Figures 3-22 and 3-23)
allowing the user to input the pertinent information
regarding the system on which the relay is applied
(see Section 4.2, Setup System, for detailed
information regarding the specific elements of the
Setup System dialog screen).

B NOTE: Checking the inputs for the Active
Input Open parameter designates the
“operated” state established by an
opening rather than a closing external
contact.

COMMAND BUTTONS

Save When connected to a relay, sends the
currently displayed information to the
unit. Otherwise, saves the currently
displayed information to file and returns
to the IPScom Main screen.

Cancel Returns to the IPScom Main screen;
any changes to the displayed informa-

tion are lost.
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Setup System

o [zatle (e Bhable o [zatle (e Bhable

Figure 3-22  Setup System Dialog Screen (2/3 Winding)
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Setup System

|Ouputsetings | IputSetiogs|

’7 ol [ Enable All%indingz

.
b

o ol o) O S D Do) o) O

Figure 3-23  Setup System Dialog Screen (4 Winding)
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Relay/Setup/Relay Setpoints

The Relay Setpoints menu selection displays
the Relay Setpoints dialog screen (Figures 3-24
and 3-25) from which the individual Function
Setting dialog screens can be accessed. Selecting
a Function Setting button will display the
corresponding function dialog screen (See Figure

3-26 as an example).

Relay Setpoi

x|

| 24 50N 516 876D
Yaolte/Hz Instantaneous Irverse Time Ground
Overercitation Residual Overcurment Ground Owercurment Differential curment
27 50G 59 IPSlogic
Phase Instantaneous Phase
Undervoltage Ground Overcurrent Overvoltage IPSlogic
45 BOEF BaG Bh
Megative Sequence _ Mullipurpose
Dvwercurrent Breaker Failure Overvoltage Breaker Manitor
49 51 a1 TCM
Winding Iriverse Time Ower/Under
Thermal Protection Phase Owvercurrent Frequency Trip Circut Monitor
50 51N 87 TF
Inztantaneouz Irwerse Time Phaze
Phase Owercunent Residual Dvercurent Differential current Thraugh Fault

Dizplay Al Setpoints |

Display /0 Map |

oK |

Figure 3-24 Relay Setpoints Dialog Screen (2/3 Winding)

Relay Setpoints X

Phase Overcurment

Residual Dvercurment

| 24 50M 51G IPSlogic
Yolts/Hz Instantaneous Ireeerse Time
Dverexcitation Rezidual Overcurment Ground Overcurrent IPSlogic
27 506G 5aG Bibd
Phase Instantaneous
Undervaltage Ground Overcurrent Ground Overvoltage Ereaker Maonitar
46 SO0BF N TCH
Megative Sequence Over/Under
Owercurrent Breaker Failure Frequency Trip Circut Maonitar
45 q1 a7 TF
YWinding Inverze Time Phase
Thermal Protection FPhaze Dvercurrent Differential cument Through Fault
1] 51H avGh
Inztantansous Inverze Time Ground

Differential cument

Digplay &l Setpoints | Digplay 140 Map |

0K |

Figure 3-25 Relay Setpoints Dialog Screen (4 Winding)

COMMAND BUTTONS
Display All  Opens the All Setpoints Table dialog screen for the specified range of functions.
1/0 Configure Opens the 1/0 Map dialog screen (Figures 3-28 and 3-29)

OK Exits the screen and returns to the IPScom® main screen.
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24: VoltsfHz Overexcitation

IPScom® — 3

Pickup: 10 100 < [
Time Delay: 360 o 4] |

Outputs
{2 = I S - - A
T P I 0 T 2 I A I A B

Drefinite Time #1 -

—'I A Dizable |

| 8160 (Cycles)
Blocking Inputs
Mi1Trzra2r 40616
I I A 2 S S S

Pickup: 110 100 4] |
Time Delay: 360 ERA|

Outputs
Vi1rCerarsarsresr v a
=i = e N o

LI 200 (%) Dizable |

_*| 8160 [Cyeles)
Blacking Inputs
M1zl ar4rC 8506
= O S 2 R S

I

Fickup: [ s 100 LI J —’I 150 (%] Dizable |
Time Dial 3 15 o
Reset Rate: 200 14 *| 933 (5ex)
Inverse Time Curves: & 41 i #2 i3 i

Outputs Blocking Inputs
’7|71|_2|_3|_4 s e 78 ’7|7'\|_2|_3 Ffars C6 7 Fard

Irwverse Time )

T B0 AT 2 I e e I S T L T e

Save | Canicel I

Figure 3-26  Example

COMMAND BUTTONS

Save When connected to a relay, sends the currently displayed information to the unit. Otherwise, saves the
currently displayed information and returns to the System Setpoints screen or All Setpoints Table.

Cancel Returns to the System Setpoints screen or All Setpoints Table; any changes to the displayed informa-
tion are lost.

Relay/Setup/Set Date & Time

The Setup Date & Time command (Figure 3-27)
allows the system date and time to be set, or system
clock to be stopped. This dialog screen also displays
an LED mimic to identify when the Time Sync is in
use (preventing date/time from being changed by
user).

The time field in the dialog box is not updated
continuously. The time at which the dialog box was
opened is the time that is displayed and remains as
such. This is true whether the relay is synchronized
with the IRIG-B signal or not.

There is a green Time Sync LED mimic in this dialog
box (the LED is displayed as different shading on
a monochrome monitor). When this LED is green,
the relay is synchronized with the IRIG-B signal and
the Time field is grayed out, indicating that this field
can't be changed. But the Date field can be changed
(by editing and selecting Save).

When the LED is not blue, the relay is not time-
synchronized and therefore, both the Date and Time
fields can be changed.

Function Dialog Screen

Set Date/Time x|

Date/Time
Start Clock I

IRIG Time Syne: [ ]

[rate: |3£21£2DD? 'I Fielay Clock |
Timne: |4;3?;E|DPM j‘ Syztem Clockl

LCancel

Save |

Path: Relay/ Setup Date & Time

Figure 3-27 Date/Time Dialog Screen

SETUP DATE AND TIME COMMAND BUTTONS
Start/Stop This toggles between start/stop, the

Clock relay clock. ‘Stop’ pauses, ‘Start’
resumes.
Save Saves Time and Date settings to the

relay when applicable.

Cancel Returns to the IPScom® main window.

Any changes to the displayed
information is lost.
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Relay/Setup/Display/I/O Map

Selecting the I/O Map button displays the 1/O
Map dialog screen (Figures 3-28 and 3-29), which
contain a chart of programmed input and output
contacts, in order to allow scrolling through all relay
output and blocking input configurations.

1O Map
= Save o Print (& Print Preview

Both the Relay Setpoints dialog screen and the
I/O Map screen include the Display All Setpoints
feature and Jump Command Buttons which allow
the user to jump from a scrolling dialog screen to an
individual relay function dialog screen and return to
the scrolling dialog screen. All available parameters
can be reviewed or changed when jumping to a relay
I/O Map screen from either scrolling dialog screen.

| Outputs

Blocking Inputs |

DT #1]-]

24 DT #2
IT

#1

#3

DT w2

IT w2

= DT Wi

IT w3

49 49
#1

JEFY § N Y Y

#2

#3

|U'I
=

#4

HEfH 1

HEf 1

W

jLn
=
(==]
mal

W2

WAl
W {1

W2 H2

)
=
=y

W3 H1

W3 H2

#1

#)

#3

iy
=
=

H4)

HA T
HE] 1

#1fi{ 1

#3fj| 1

8 BeE | BEEe B SRS L EREee TR

Figure 3-28

1/0 Map Screen (2-3 Winding)
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1/O Map =] 3

L) Save & Print (& Print Presdew |

| Outputs | | Blacking Inputs |
DT #1 I 13 12 -]

24 DT #2 ﬁ
IT 15
Z g S 13
DT w2
IT w2
DT wid
IT'w3
DT w4
IT 'wid

#
[

n‘j

H4

nl—'.

HE

7

18

] 12
W2
W".\
Wt
W2 i
W2 B2
W3 B
W3 2
Wi 81
Wi 2

]

12 % -
#3 —]
Ha IP E m ﬂ

Rl L 1

[
=
j=a)
mal
o)
B

Figure 3-29  1/0O Map Screen (4 Winding)
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Relay/Setup/Display All Setpoints

Selecting the Display All Setpoints button displays
the All Setpoints dialog screen (Figures 3-30 and
3-31). This dialog screen contains the settings for
each relay function within a single window to allow
scrolling through all relay setpoint and configuration
values.

The individual Feature and Function selection
buttons are described in the applicable sections.

The All Setpoint Table includes Jump Command
Buttons which allow the user to jump from a scrolling
dialog screen to an individual relay function dialog
screen and return to the scrolling dialog screen. All
available parameters can be reviewed or changed
when jumping to a configuration dialog screen.

_lnixi
(= Print |3, Print Preview |
M-3311A 2/3W All Setpoints =
Software Version: D-0188V01.00.12
Relay Firmware Version: D-0205V01.02.01
Serial Number: 1
BECKWITH ELECTFIC CO.
M-3311A3W
Setup System
Setup
CT Type: 1A Fraquency Type: 60Hz
Active Profile: 1
Winding Selsction: Thrze Winding Voltage Selsction: Four Voltages
VT Config: Line to Ground VoltagePower Selection: w1 o
Positive Power Flow: ouT
Phase Rotation: ABC Expanded L'O: Enabled
Nominal Voltage: 120 (V) MNominal Current: 1.00 (A)
V.T. Ratio: 1.0(:1) W.T. VG Ratio: Lo(:1)
C.T. W1 Phaze Ratio: 10(:1) C.T. W2 Phaze Ratio: 10(:1)
C.T. W3 Phase Ratio: 10 (:1) C.T. W2 Ground Ratio: 10¢:1)
C.T. W3 Ground Ratio: 10 (1) Demand Timing Method: 15 (Minutes)
Disable Winding for 37: W3 Current Summing 1:
Current Summing 2:
Transformer/CT Connection (Standard)
CTWI: Y CT W2 T
Transformer W1 Y Transformer W2: T
Sealin Time
Cutput 1: 30 (Cyeles) Output 2: 30 (Cyeles)
Cutput 3: 30 (Cyeles) Qutput 4 30 (Creles)
Output 3: 50 (Cycles) Output 6: 30 (Crycles)
Output 7: 50 (Cycles) Output 8: 30 (Cycles)
Output 9: 30 (Cyeles) Output 10: 30 (Cyeles)
Cutput 11: 30 (Creles) Qutput 12: 30 (Cryeles)
Cutput 13: 30 (Cyeles) Qutput 14: 30 (Cryeles)
Output 13: 50 (Cycles) Output 16: 30 (Cycles)
I'O Settings
Latched Outputs: Pulzed Qutputs:
Active Inputs (Open):
24: Volis/Hz Overexcitation
24 DT #1
Elocking Inputs: 11 Outputs: 7
Piclup: 110 (%) Delay: 360 (Cycles)
24 DT #2
Blocking Inputs: E] Outputs: 2
Piclup: 110 (%) Delay: 360 (Cycles)
24 1T
Blocking Inputs: 15 Outputs: 3
Piclup: 103 (%) Curve: 1
Time Dial: S0 Fleset Rate: 200 (zec) J

Figure 3-30 Display All Setpoints Screen (2/3 Winding)
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4 Print 2, Print Preview

M-3311A All Setpoints

[PScom Version: D-0188V01.00.12
Relay Firroweare Version: D-0205V01.02.01

IPScom® — 3

Serial Muraber: 1
BECKWITH ELECTRIC CO.
Software Version: D-0188V01.00.12
Relay Firmware Version: D-0205V01.03.01
CT Trype: 5b Frequency Type: &0Hz
Fhase Botation: ARC Expanded TIC: Enahled
Morinal Yoltage: 120(¥) VT Config: Vi
W.T. Ratio: 1.0¢:1) V.T. Ground Ratio: 1001
C.T. W1 Phase Ratio: 1061y C.T. W2 Phase Ratio: 10410
C.T. W23 Phase Ratio: 1061y C.T. W4 Phiase Ratio: 10410
C.T. W2 Ground Fatio: 1041 C.T. W3 Ground Ratio: 10(:1)
C.T. W4 Ground Fatio: 1041
Diereand Tiraing Iethod: 15 (hirmtes) Diisabled Winding:
Winding Suraraing 1: W1 w2 Winding Sururaing 2: W1 W2
CT Wl: b CT W2 ¥
CT Wit by CT W4 ¥
Transtormer W1: by Transformer W2: ¥
Transformer W3 ¥ Transformer W Y
Chutput 1: 30 {Chyeles) Ontpnt 2: 30 {Crycles)
Chtpt 3: 30 (Ccles) Cratpt 4: 30 (Crpcles)
Chtpt 5 30 (Ccles) Cratpt &: 30 (Crpcles)
Chtpt T: 30 (Creles) Chatpt &: 30 (Crpeles)
Chtput 2 30 {Ccles) Chatpt 10: 30 {Crrcles)
Ctput 11: 30 {Ccles) Chatpat 12 30 {Crrcles)
Chtput 13: 30 {Cyeles) Ontput 14: 30 {Cyeles)
Ctput 15 30 (Ccles) Cmtpat 16: 30 (Crpcles)
Latched Cutputs: Pulsed Outputs:
Actrve Inputs (Open):
24: Volts/Hz Overexcitation
27: Phase Undervoltage
Blocking Irputs: 1 Ctputs: 1
Pickup: 108 (W) Inhibit Valtage: 108 (V)
Inbdbit Disabled Delay: 30 (Cycles)

Figure 3-31 Display All Setpoints Screen (4 Winding)
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Relay/Demand Status

The Demand Status feature allows the user to
access Primary Demand Values. See Chapter 2,
Operation for detailed information.

—Max Demand Curents
Item | Prirnary Max Current [4) | D atedTime for kax Current
D I 0.0a /0742007 01:07:00
D IB w1 0.0a /0742007 01:07:00
D IC w1 0.00 /0142001 07:01:00
D | 2 0.00 /01 /2001 01:01:00
D |B w2 0.00 /07420071 07:07:00
D IC w2 0.00 /07420071 07:07:00
D I w3 0.00 /0742007 07:07:00
D |B W 0.0a /07420071 01:07:00
D IC w3 0.0a /0742007 01:07:00
Select Al | Clear Al | | Reset Selected Currents I ak. |

Figure 3-32 Demand Status Dialog Screen (2/3 Winding)

Demand Status x|

—Max Demand Currents

Iterm | Primary bMa= Current [4) | D ated Time for kax Current
O e
O e wi
Oicw
O ez
Olewz
O wz
Oawa
Ole w3
Oicwa
Olawa
O e wid
OIc wid
O1G w2
O1G w3
O1G wd

Select Al | Clear All |

Hezet Selected kMaw Curents akK

Figure 3-33 Demand Status Dialog Screen (4 Winding)
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Relay/Targets

Fle  Communication Tools  Windows  Help

Monitor

| | 88 secondary Metering @

Setup

Dernand Status

Targets

Thraugh Fault
Sequence of Events
Oscilagraph

Prafile

Write File to Relay
Read Data from Relay

View
Clear

Reset LED

IPScom® — 3

The Targets submenu provides three command
options: View, Clear and Reset LED. The View
command displays the View Targets Dialog Screen
(see Figure 3-34). This dialog screen provides
detailed data on target events including time, date,
function status, phase current values, and IN/
OUT contact status at the time of trip. Individually
recorded events may be selected and saved to
a text file, or be printed out with optional added
comments. The Reset LED selection is similar
to pressing the Target Reset button on the relay
Front Panel. This command resets current targets
displayed on the relay. This command does not reset
any target history. The Clear command clears all
stored target history. See Chapter 2, Operation
for detailed information.

View Targets X
‘|l Save | S Print | 3 Print Preview | Comment Clase |
Ho. | Date " — Target #1
1 20200 162 Iterm | kW agnitude [&] | [ Function | Picked Up | Operated |
2 29.Jul-2002 15:01:54.000 latw1 - 0.00 27 Tes Ves
3 29.Jul-2008 14:41:02.000 B 0.00 TCM Tes Ves
4 29.Jul-2008 14:35:50.000 ICWw1 .00
5 29.Jul-2008 14:35:50.000 latw'2 0.00
Bw?2 000
ICw?2  0.00
IGWwW2  0.00
l4%3  0.00
Bw3 000
ICw3  0.00
IGWwW3  0.00
l4%4  0.00
IBwid  0.00
ICwid  0.00
IGWw4  0.00
— Inputz
1 ra a2 "4 s Ce Ty Ta T
I I I = I I = s e e
— Outputz
Vi1 T2z T2 T4 s e 7 &
e T Fhaps Fhz EhE Fhe s e

Figure 3-34 View Targets Dialog Screen
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Relay/Through Fault

File: Manitar Tools  Windows  Help

|zl | B8 Secondary Metering | (2

Communication

Setup

Demand Status

Targets
Through Fault

Retrieve

Sequence of Events

Wiew

Oscillograph

Clear

v v v |¥v |-

Profile:

wirite File to Relay

Feead Data from Relay

Yiew Through Fault Record x|

The Through Fault submenu provides three
command options: Retrieve, View and Clear.
The Retrieve command initiates the retrieval of
any Through Faults present in the relay. The View
command displays the View Through Fault Record
dialog screen (Figure 3-35). This screen provides
detailed information about each Through Fault
record. The information includes the Record Serial
Number, Start Time, Duration, Fault Current, Max
Current and Phase. The submenu also includes
the Clear command which clears all Through Fault
records in the relay. See Chapter 4, System Setup
and Setpoints and Chapter 2, Operation, for
detailed information.

Close |

| Duration [mz] | Faulk [k&"2 Cycles) | Imax [&] | Phaze |

- |5 open
SM | Start Time
0 021042007 05:05:071.041 518917
1 021042007 05:05:071.041 18917
2 031042007 05:05:071.045 1067 5

111.68 .00 i
11074 .00 B
111.84 E.01 C

Figure 3-35 View Through Fault Record Screen
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Relay/Sequence of Events

File: Monitor Tools wfindows Help

!l | # Secondary Metering | (5

Zommunicakion

Setup [ 3
Demand Skakus
Targeks

Through Fault
Sequence of Events

Oscillograph

rF ¥ v v

Profile

wirike File bo Relay

Fead Data Ffrom Relay

IPScom® — 3

The Sequence of Events submenu allows the user
to Setup, Retrieve, View and Clear Sequence
of Events records. The Setup command displays
the Setup Sequence of Events Recorder dialog
screen (Figure 3-36). Function Pickup, Trip and
Dropout can be selected to initiate the recorder as
well as Input Pickup, Output Pickup, Inputs Drop and
Outputs Drop. The Retrieve command downloads
and saves the record to file (Figure 3-37). The
View command displays the View Sequence of
Events Record screen (Figure 3-38) which allows
the user to open and print Sequence of Events
files. The Clear command clears all Sequence of
Events records in the relay. See Chapter 4, System
Setup and Setpoints and Chapter 2, Operation,
for detailed information.

Setup Sequence of Events Recorder X
i Functions

Pickup | Trip | Drropout |
— Inputs Pickup
F1r2riar4rs "6 7 e Kia
I = = i = s
— Dutputs Pickup
1 Tz a3 r4 s e rs &
=1 I S = S S e
—Inputz Drop
F 2 2 s e Tl By Fle e
I G R T I T S I 6 T e I
 DOutputs Drop
1 rz ra a4 rs e g e
Flar Fhn Fiar Eiae Fiae B s T HE

Save | Cancel I

Figure 3-36  Sequence of

Dawrloading record: 1 of 1

|

Events Recorder Setup Screen

Cancel

Figure 3-37  Sequence of Events Recorder Retrieve Screen
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View Sequence of Events Record |

5 Open & Print & Print Preview | SetPrint Range Close |
— 1
Mo | Ewent Summarny |
. —Irputs PL —Inputs DR
1 02/16/2009, 14:02:25.000 Itern | Value | Uit |« ][ TP s

27 Pickup /Timeout! Wi 0.0 Yy 1 ¥z 1 Iz
Y& 0.0 W Ca 4 a3 4
[ 1 0.00 & s W& s [ 6
1B /1 0.00 A rz Vs rz I s
I/l non A rs rCw | C3 Cw
o oo A FFaz |z
IC 2 0.00 4 13 W 14 13 T 14
e 000 4 15 16 15 16
IB w3 0.00 & 7 s 17 I8
1T 0.00 A
I 4 a0 A —Outputz PU —  Outputz DR ———
B w4 0.00 & i1 Iz i1 Iz
1T w4 0.00 A& — M3 T4 Fa I 4
IG W2 0.00 A s e s e
s om 4 (e i
VIHZ 0.0 o Ca 1o Ca I 10
Freq 0o Hz | O e N O e
1, Restr. 0.00 pu Mz 4 13 I o4
IE Rest, 0.00 pu =l T 15 T 16 15 [ 16

Figure 3-38 View Sequence of Events Recorder Screen
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Relay/Oscillograph

Fle  Communication Monitor Tools  Windows  Help
i Ll | 8 Secondary Metering ] Sefup
Demand Status
Targets
Through Fault

Sequence of Events

Oscilograph Setup

Prafile Retrieve

‘Write File to Relay Trigger

Read Data From Relay Clear

Setup Oscillograph Recorder | x|

—Function Trigger
Function Pickup | Function Trip |

—Seftings
Partitions: |1 partition / 231 cycles LI

PostTriggerDeIa}l:l 5 5 ‘|| _’I 95 [%)
— Trigger Dutputs

V1 W2 V3 W4 W5 WM& W7 W3
3 = e ER ERE ENE e e E
— Trigger Inputz

1 rz rs ra s re &7 fs rs
= e = IR T E e R s ENE T TS

Figure 3-39  Setup Oscillograph Recorder
Dialog Screen (2/3 Winding)

Retrieve Oscillograph Record |

IPScom® — 3

The Oscillograph submenu allows setting and
control over the relay’s oscillograph recorder. The
Setup command allows the user to set the number
of partitions and triggering designations to be made
(Figure 3-39 and 3-40), Retrieve downloads and
save data to a file (Figure 3-41). Trigger sends
a command to the relay to capture a waveform.
This is the same as issuing a manual oscillograph
trigger. Clear erases all existing records. The
optional M-3801D IPSplot®PLUS Oscillograph
Analysis Software program is required to view the
downloaded oscillograph files or the files can be
converted to ComTrade format.

See Chapter 4, System Setup and Setpoints and
Chapter 2, Operation, for detailed information.

Setup Dscillograph Recorder x|

—Function Trigger
Fuction Pickup | Function Trip |

‘winding Canfig
’7 & Stare AllWindings € Store'w1 and'Ww2 € Stare'w W2 and w3 ‘

—Settings
Partitions: |1 partition # 183 cycles j
Post Trigger Delay: I L 54| sz

— Trigger Outputs
1 C2 Ca C4 Cs Ce [C7 Ca
(i

N3 T Cn T2 13 14 s 3

[ Trigger Inputs
1 T2 s T4 s e 7 T8 M9
10 1 Tiz 13 14 15 T 17 s

Save | LCancel I

Figure 3-40 Setup Oscillograph Recorder
Dialog Screen (4 Winding)

Record | Triggered Date/Time

| Status |

—File Format
f* BECO [*.0sc)

" Combrade [*cfg;. dat)

Fetiewe | Cancel I

Figure 3-41 Oscillograph Recorder Retrieve Dialog Screen
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Relay/Profile

e e Montee | Bty | [ T
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Seect Profie
Copy Ao Fachly

CAUTION: If relay is online, be sure to switch the
active profile. If the wrong profile is selected, it may
cause unexpected operation.

The Profile submenu provides three command
options: Switching Method, Select Profile, and
Copy Active Profile.

The Switching Method command allows selection
of either Manual or Input contact (Figure 3-42).
Select Profile allows the user to designate the
active profile (Figure 3-43). Copy Active Profile
copies the active profile to one of four profiles (user
should allow approximately 15 seconds for copying)
(Figure 3-44).

See Chapter 4, System Setup and Setpoints for
detailed information.

Profile Switching Method x|
— Switching Method
i+ fanual " |nput Contact
Active Profile
= Frofile 1 FEafile 2 € FProfile 3 ) Profile 4
Save | LCancel I

Figure 3-42  Profile Switching Method Dialog Screen

Select Profile

B

—Switching Method
% fanual " [nput Contact
—Active Profile
% Frofle1 € Profile2 € Profile 3 € Profile 4

| LCancel I

Save

Figure 3-43  Select Profile Dialog Screen

Copy Active Profile

B

—Switching Method
% fanual

" [nput Contact

— Copy Active Prafile to
& Frofile 1 Profile 2

i Profle 3 € Profile 4

| LCancel I

Save

Figure 3-44  Copy Active Profile Dialog Screen
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Relay/Write File to Relay

File  Communication  Monitor Tools  Windows — Help

|zl | B8 secondary Metering | (5

Setup »
Dernand Status

Targets

Through Fault

»
3
Sequence of Events »
Oscillograph 3

»

Prafile

The Write File to Relay command sends a
predefined setpoint data file to the Relay.

Relay/Read Data From Relay

The Read Data from Relay command updates the
PC data image with the relay’s latest data.

Tools Menu

“= IPScom for Transformer Protection (Serial Port)

File  Communication  Monitor  FRelsy | Tools | Windows  Help

i e Save | Secondary Metering | (5 Pha Security »
User Information

Relay Communication 3
Cutput Test
Counters and Error Codes

Firrnware Update

Calibration Data 3

The Tools menu provides the user with access to
IPScom® relay support features and functions.

IPScom® — 3

Tools/Security

The Security menu item includes the Change
Comm Access and Change User Access code
submenus.

Tools/Security/ Change Comm Access Code

The Change Comm Access code selection
displays the Change Comm Access Code screen
(Figure 3-45) which allows the user to change the
Comm Access Code. See Section 4.1, Unit Setup
for detailed setup instructions.

If additional link security is desired, a communication
access code can be programmed. Like the user
access codes, if the communication access code
is set to 9999 (default), communication security is
disabled.

Change Comm Access Code x|

Comm Acceszz Code

Mew Access Code: IW—
Caonfirm Mew Access Code: Im—

Save | LCancel I

Figure 3-45 Change Comm Access Code
Dialog Screen
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Tools/Security/Change User Access Code

The Change User Access Code selection displays
the Access Level Code dialog screen (Figure 3-46).
After entering a valid Level 3 Access Code IPScom®
will display Figure 3-47 which allows the user to
change the relay User Access Code. See Section
4.1, Unit Setup for detailed setup instructions.

The relay includes three levels of access codes.
Depending on their assigned code, users have
varying levels of access to the installed functions.

1. Level 1 Access = Read setpoints,
monitor status, view status history.

2. Level 2 Access = All of level 1 privileges,
plus read & change setpoints, target
history, set time clock.

3. Level 3 Access = All of level 2 privileges,
plus access to all configuration functions
and settings.

Each access code is a user-defined one- to four-
digit number. Access codes can only be altered by
a Level 3 user.

If the Level 3 access code is set to 9999, the access
code feature is disabled. When access codes are
disabled, the access screens are bypassed, and all
users have full access to all the relay menus. The
device is shipped from the factory with the access
code feature disabled.

Access Level Code X
Access Level Code: ||

Ok |

Figure 3-46  Access Level Code Dialog Screen
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Change User Access Code |

—Lewel 1
Mew User Access Code: Ixm—
Confirm Mew User Access Code: Imx—

Lewel 2

Mew Uzer Access Code: Ixxxx—
Confirm Mew User Access Code: I*m—

—Level 3

Mew User Access Code: Ixm—
Confirm Mew User Access Code: I*m—

Save | LCancel I

Figure 3-47 Change User Access Code Dialog
Screen

Tools/User Information

The User Information menu selection displays
the User Information screen (Figure 3-48) which
provides the user with the ability to edit/input the
User Logo lines of the HMI display, enter/edit the
User Control Number and set the operating mode of
the System OK LED. See Section 4.1, Unit Setup
for detailed setup instructions.

User Information X

—Uzer Logo
Lire 1: |BECKW'ITH ELECTRIC CO.
Line2: |  M-3311A
— Settings
zer Contral Mumber: |1 ﬁ
0K LED Flash: ¢ Disable & Enable
HHI Blarik.
Wwhen Mot Uze: Dizable * Enable

Save | Cancel I

Figure 3-48 User Information Screen

Tools/User Information/User Logo Line

The user logo is a programmable, two-line by
24-character string, which can be used to identify
the relay, and which is displayed locally during
power up after Self Test completion. This information
is also available in IPScom.



User Control Number

The User Control Number is a user-defined value
which can be used for inventory or identification. The
unit does not use this value, but it can be accessed
through the HMI or the communications interface,
and can be read remotely.

System OK LED

The green SYSTEM OK LED is controlled by the
unit's microprocessor. A flashing SYSTEM OK LED
indicates proper program cycling. The LED can also
be programmed to be continuously illuminated.

Tools/Relay Communication

The Relay Communication menu selection
provides the user with the ability to change the
relay Communication Address (Figure 3-49), set
the relay’s COM Port communication parameters
(Figure 3-50) and setup the Ethernet Port (Figure
3-51). See Section 4.1, Unit Setup for detailed
communication setup instructions.

Change Communication Address x|

Communction Address

-
Save | LCancel I

Figure 3-49 Change Relay Communication
Address Dialog Screen

Setup Comm Port x|

Carnm Part 1 | Camm Port 2| Comm Port 3 |

Addresz;

Baud Rate:  [S600 =l
DataBit. |2 =l

Farity  [NONE =l
StopBit: |1 =l
Pratocal  [BECD =

Save | Canicel I

Figure 3-50 Setup Relay Comm Port
Dialog Screen

IPScom® — 3

Setup Ethernet x|

— Ehemet Control
Ethernet Board:

" Dizable % Enable
DHCP Protacal: & Dieable ¢ Enable

—Settings
IP Address: I 192 0168 . 1 . 43
Met bask: I 2R 2R 2R 0

Gateway | 192 . 168. 1 . 1
Protocol: | MODBUS =]

Save | Cancel I

Figure 3-51  Setup Relay Ethernet Port
Dialog Screen

Tools/Output Test

The Output Test menu selection displays the Output
Test screen (Figure 3-53) which provides the user
with the ability to test each output relay. See Section
6, Testing for detailed testing instructions.

Tools/Counters and Error Codes

The Counters and Error Codes menu selection
displays the Counters and Error Codes screen
(Figure 3-54) which provides the user with the
ability to view and clear system Error Codes,
Alarm Counters, Power Loss Counter and Output
Counters. Also, Checksums can be viewed for
Calibration and Setpoints. See Chapter 2, Manual
Operation for detailed instructions.
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Output Test 5]

2

WWarming:
Open or close outputs could be very hazardous.
The realy will be restarted after this operation.

Do you really want to test outputs?

Yes N

Figure 3-52  OQutput Test Warning Dialog Screen

Output Test

— Open Contact Selection
1 Iz ri2 rmrNsas s s s I
= al A s e s T E
— Cloze Contact Selection
1 ez s 4 rs re 7 &
a2 e s TR
Open Cloze ak.
Figure 3-53 Output Test Dialog Screen
x
—Emor Codes — Counters
Itermns | Eror Code | [temns | Courter |
O Last Self Test 27 O Power Loss B
[ Last Self Test1 28 O output 1 0
O Last Self Tect-2 i O output 2 0
O Last Self Test-2 ] O Output 3 0
O Output 4 0
O output 5 1]
O Output & 0
O output 7 1]
O output & 0
O output 9 0
O output 10 0
O output 11 0
Output 12 1]
Clear Selected Ermor Codes I E DutEut 13 0
O Output 14 1]
Checksums [HEX) O Output 15 0
Calibration: (0056 O output 16 0
ROKM: [ADTF O &lam 1]
Setpoint: | 003C Clear Selected Counters

Figure 3-54 Counters and Error Codes Dialog Screen
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Tools/Firmware Update

The Firmware Update feature allows the user to
perform M-3311A Firmware updates. Firmware
update files and instructions are provided by
Beckwith Electric.

Update Ea
Wiarning!
Itis recommended thatthe computer and the device be powered by a UPS!
Program interuption during Firmware Update will reguire the device to be

returned to the factony for reprogramming!

Doyou wish to continue?

Figure 3-55 Firmware Update Warning
Dialog Screen

Tools/Calibration Data

The Calibration Data feature allows the user to
retrieve calibration data from M-3311A relays. It
also allows relay calibration data to be restored to
the relay.

Calibration

Retreving calbration data: 11%

I

Cancel

Figure 3-56 Calibration Data Retrieve
Dialog Screen

Open

IPScom® — 3

Window Menu

~ = IPSCom (Serial Port)

File  Communication  Momitor  Relay  Tools | Windows

] | ] Secondary Metering {51 Phasor Diagram Cascade
Tile Yertical

Tile Horizonkal

Arrange Icons

The Window menu enables positioning and
arrangement of IPScom® windows so that there is
better access to available functions. This feature
allows the display of several windows at the same
time. Clicking on an inactive yet displayed window
activates that window.

Help Menu

Fle  Communication  Monitor  Relay  Tools  Windows | Help

¢ ] | B secondary Metering (%) Phasor Diagram | ] Setpoint Contents Ctrl+F1

About ..

The Help menu provides two commands. The
Contents command initiates a link to a PDF
(Portable Document File) version of this instruction
book for easy reference. An Adobe Acrobat® reader
is required to view this document.

The M-3311A Instruction Book has been indexed
to its table of contents. By selecting the ‘Navigator
pane’ in Adobe Acrobat Reader, the user can
directly access selected topics.

The About command displays IPScom and
firmware version.

Lonk ir: I@ tdy Documents

I = ) e

1 hoby Music
== Wy Pictures

151 Oldl Excel Dacuments

|1 Exporter of the year Banner

|1 Protocol Document Sample 4.03

File nare: I

;I Open I

Files of type:

| Calibration files [*.clb)

- | Cancel
—_—
A

Figure 3-57 Calibration Data Restore Dialog Screen
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System Setup and Setpoints

4.1 UNIE SETIUP 1o 4-1
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4.6 Transformer CONNECLIONS ........uuviiriiiiiiiiiiiiiieeeeee e 4-101

Chapter four is designed for the person or group
responsible for the Unit Setup, Configuration and
System Setpoints of the M-3311A Transformer
Protection Relay.

Chapter 4 consists of:

¢ Functional and connection diagrams for
a typical application of the relay.

¢ The Unit Setup Section, which consists of
general unit setup information, Commu-
nications setup, Oscillograph, Sequence
of Events, Through Fault Recorder and
Demand Interval setup.

¢ The Configuration Section provides the
definitions of system quantities and equip-
ment characteristics required by the relay
which include CT, VT configuration selec-
tion and Input and Output assignments.

e A System Setpoints Section which de-
scribes the enabling of functions and
setpoints, output contact assignments and
digital input assignments.

The selection of the M-3311A System Setup param-
eters and Setpoints can be performed using either
the S-3300 IPScom® Communications Software
or from the unit's M-3931 Front Panel Human Ma-
chine Interface (HMI), and will be included where
applicable.

4.1 Unit Setup

B NOTE: Setup Record Forms are contained in
Appendix A. The Setup Record Form
tables list the relay parameter settings
choices for each feature and function.

GENERAL UNIT SETUP

The General Unit setup consists of the setup of the
following features and functions:

e Comm Access Code

e User Access Codes

e User Logo Lines

e User Control Number

e OKLED Flash

e Time and Date

COMM ACCESS CODE

If additional link security is desired, a communica-
tion access code can be programmed. Like the user
access codes, if the communication access code
is set to 9999 (default), communication security is
disabled.
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IPScom Comm Access Code Setup

To set the relay Comm Access Code perform the
following:

B NOTE: Communication must be established with
the target relay for this procedure.

1.  From the IPScom Main Screen menu
select Tools/Security/Change Comm
Access Code. IPScom will display the
Change Comm Access Code dialog
screen (Figure 4-1).

Change Comm Access Code x|

Comm &ccess Code

Mew Access Code: Ixm—
Confirm Mew Access Code: Ixm—

Save | Cancel I

Figure 4-1 Change Comm Access Code Dialog
Screen

2.  Enter the desired New Comm Access
Code (1-9999), then re-enter (confirma-
tion) the New Access Code.

3.  Select Save, IPScom will display an Ac-
cess Code change Confirmation Screen
(Figure 4-2).

save i

@ Do wou really want o save bo the device?

Figure 4-2 Access Code Change Confirmation
Screen

4. Select Yes, IPScom will display an Ac-
cess Code Was Changed Successfully
Confirmation Screen (Figure 4-3).

x

@ Access code was changed successfully,

Figure 4-3 Access Code Changed Confirmation
Screen

5. Select OK, ISScom will return to the
Main Screen.

The new Comm Access Code will not be
in affect until communications have been
closed with the relay for approximately
2.5 minutes.

HMI Comm Access Code Setup
1. Pressthe ENTER pushbutton.

2.  If Level Access is active, the following is
displayed:

(FNTER ACCESS CODE j

0

a. Input the required Access Code, then
press ENTER.

If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted'

VOLTAGE RELAY
VOLT curr freq v/hz

c. Gotostep4.

3. If Level Access is not active, then the
following is displayed:

VOLTAGE RELAY
VOLT curr freq v/hz

4.  Press the Right arrow pushbutton until
the following is displayed:

COMMUNICATION
stat COMM setup




5. Press ENTER, the following will be dis-
played:

COM1 SETUP
COM1 com2 com3 com_adr

6. Press the Right arrow pushbutton until
the following is displayed:

COMM ACCESS CODE
dly ACCSS eth eth_ip

7. Press ENTER, the following will be dis-
played:

COMM ACCESS CODE
9999

8. Input the desired Comm Access Code
as follows:

a. Utilizing the Up and Down arrow push-
buttons select the desired first digit.

b. Press the Left arrow pushbutton once,
then repeat the previous step as neces-
sary to input the desired Comm Access
Code digits.

¢c.  When the desired Comm Access Code
has been input, then press ENTER.
The following will be displayed:

(?OMM ACCESS CODE

ACCESS eth eth_ip

9. Press Exit.

IPScom User Access Code Setup

The relay includes three levels of access codes. De-
pending on their assigned code, users have varying
levels of access to the relay features and functions.

1. LevellAccess = Read setpoints,
monitor status, view status history.

2. Level2Access = All of level 1 privi-
leges, plus read & change setpoints,
target history, set time clock.

3. Level3Access = All of level 2 privi-
leges, plus access to all configuration
functions and settings.

System Setup and Setpoints — 4

Each access code is a user-defined one-to-four
digit number. Access codes can only be altered by
a Level 3 user.

If the Level 3 Access Code is set to 9999, the access
code feature is disabled. When access codes are
disabled, the access screens are bypassed, and all
users have full access to all the relay menus. The
device is shipped from the factory with the access
code feature disabled.

To setup the relay User Access Codes perform the
following:

B NOTE: Communication must be established with
the target relay for this procedure.

1. From the IPScom Main Screen menu
select Tools/Security/Change User
Access Code. IPScom will display
the Change User Access Code dialog
screen (Figure 4-4).

Change User Access Code x|

Lewel1
MNew User Access Code: I"
Confirm Mew User &ccess Code: Imx—

Lewel 2

Mew User dccess Code: I"’“‘x
Confirm Mew User Access Code: IW—

rLewel 3

Mew User dccess Code: I"’"‘* 1
Confirm New User Access Code; Ix—

Save | LCancel I

Figure 4-4 Change User Access Code Dialog
Screen

2.  Enter the desired User Access Code(s)

(1-9999), then re-enter (confirmation)
the desired User Access Code(s).

3.  Select Save, IPScom will display an Ac-
cess Code change Confirmation Screen
(Figure 4-2).

4. Select Yes, IPScom will display an Ac-
cess Code Was Changed Successfully
Confirmation Screen (Figure 4-3).

5. Select OK, IPScom will return to the
Main Screen.
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HMI User Access Codes Setup
1. Pressthe ENTER pushbutton.

2.  If Level Access is active, the following is
displayed:

(FNTER ACCESS CODE <j

0

a. Input the required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!

VOLTAGE RELAY
VOLT curr freq v/hz

c. Gotostep 4.

3. If Level Access is not active, then the
following is displayed:

VOLTAGE RELAY
VOLT curr freq v/hz

4.  Press the Right arrow pushbutton until
the following is displayed:

SETUP UNIT
SETUP

5. If User Access Codes are to be set,
then use the RIGHT arrow pushbutton
to select ALTER ACCESS CODES. The
following will be displayed:

ALTER ACCESS CODES
vers eth sn ACCESS

6. Press ENTER, the following will be dis-
played:

ENTER ACCESS CODE
LEVEL#1 level#2 level#3

7. Press ENTER, the following will be dis-
played:

LEVEL #1
9999

4-4

8. Input the desired User Access Code as
follows:

a. Utilizing the Up and Down arrow push-
buttons select the desired first digit.

b. Press the Left arrow pushbutton once,
then repeat the previous step as neces-
sary to input the desired Access Code.

c. When the desired Access Code has
been input, then press ENTER. The
following will be displayed:

(FNTER ACCESS CODE

LEVEL#1 level#2 level#3

9. TosetUser Access Code Level #2 press
the RIGHT arrow pushbutton to select
LEVEL #2, then press ENTER the fol-
lowing will be displayed:

LEVEL #2
9999

10. Repeat Step 8 to enter the desired Level
#2 User Access Code.

11. TosetUser Access Code Level #3 press
the RIGHT arrow pushbutton to select
LEVEL #3, then press ENTER the fol-
lowing will be displayed:

LEVEL #3
9999

12. Repeat Step 8 to enter the desired Level
#3 User Access Code.

13.  Pressthe EXIT pushbutton will return to
the previous selection screen:

[}LTER ACCESS CODES j

vers eth sn ACCESS




USER LOGO LINE

The user logo is a programmable, two-line by 24-char-
acter string, which can be used to identify the relay,
and which is displayed locally when the unit is idle.
This information is also available in IPScom®.

USER CONTROL NUMBER

The User Control Number is a user-defined value
which can be used for inventory or identification.
The unit does not use this value, however, it can be
accessed through the HMI or the communications
interface, and can also be read remotely.

SYSTEM OK LED

The green SYSTEM OK LED is controlled by the
unit's microprocessor. A flashing SYSTEM OK LED
indicates proper program cycling. The LED can
also be programmed to be continuously illuminated
indicating proper program cycling.

IPScom User Logo Line, User Control Number,
System OK LED Setup and HMI Blanking

To set the relay User Logo Lines, User Control
Number, System OK LED and HMI Blanking per-
form the following:

B NOTE: Communication must be established with
the target relay for this procedure.

1. From the IPScom Main Screen menu
select Tools/User Information. IPScom
will display the User Information dialog
screen (Figure 4-5).

User Information | x|

—Uszer Logo
Line 1: | BECKWwITH ELECTRIC CO.

Lne2 |  M-33n1a

—Settings
Uszer Control Mumber: |1 ﬁ

OK LED Flash: ¢~ Disable & Enable

HHI Blank
when Mot Use: ¢ Dizable % Enable

Save | Cancel I

Figure 4-5 User Information Dialog Screen

2. If entering/editing the User Logo lines,
then enter the desired User Logo Lines.

3. If changing the User Control Number,
then enter the desired User Control
Number.

4. If enabling/disabling the System OK
LED Flash operation, then select either
Enable or Disable.

5. Select Save, IPScom will return to the
Main Screen.

System Setup and Setpoints — 4

HMI User Logo Line Setup
1. Pressthe ENTER pushbutton.

2.  If Level Access is active, the following is
displayed:

[ENTER ACCESS CODE j

0

a. Input the required Access Code, then
press ENTER.

If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted'

VOLTAGE RELAY
VOLT curr freq v/hz

c. Goto step 4.

3. If Level Access is not active, then the
following is displayed:

VOLTAGE RELAY
VOLT curr freq v/hz

4.  Press the Right arrow pushbutton until
the following is displayed:

SETUP UNIT
SETUP
5. Press ENTER, the following will be dis-
played:
SOFTWARE VERSION
VERS eth sn access

6. Press the Right arrow pushbutton until
the following is displayed:

USER LOGO LINE 1
LOGO 1 logo 2 alrm
7. Press ENTER, the following will be dis-
played:

USER LOGO LINE 1
_BECKWITH ELECTRIC CO.
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8. Input the desired User Logo Line 1 as
follows:

a. Utilizing the Up and Down arrow push-
buttons select the desired first letter/
symbol/digit/blank space.

b. Pressthe Right arrow pushbutton once,
then repeat the previous step as nec-
essary to input the desired User Logo
Line 1.

¢c. When the desired User Logo Line 1
has been input, then press ENTER.
The following will be displayed:

USER LOGO LINE 1
—WAIT—

USER LOGO LINE 1
LOGO 1 logo 2 alrm

9. To enter a User Logo Line 2 press the
RIGHT arrow pushbutton once, the fol-
lowing will be displayed:

(PSER LOGO LINE 2 j

logo 1 LOGO 2 alrm

10. Press ENTER, the following will be dis-

played:
USER LOGO LINE 2
_ M-3311A
11.  Input the desired User Logo Line 2 as
follows:

a. Utilizing the Up and Down arrow push-
buttons select the desired first letter/
symbol/digit/blank space.

b. Press the RIGHT arrow pushbutton
once, then repeat the previous step
as necessary to input the desired User
Logo Line 2.

¢c. When the desired User Logo Line 2
has been input, then press ENTER.
The following will be displayed:

USER LOGO LINE 2
—WAIT-

USER LOGO LINE 2
logo 1 LOGO 2 alrm

12. Press Exit.

HMI User Control Number Setup
1. Pressthe ENTER pushbutton.

2.  If Level Access is active, the following is
displayed:

(FNTER ACCESS CODE j

0

a. Input the required Access Code, then
press ENTER.

If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted'

VOLTAGE RELAY
VOLT curr freq v/hz

c. Gotostep4.

3. If Level Access is not active, then the
following is displayed:

VOLTAGE RELAY
VOLT curr freq v/hz

4. Press the Right arrow pushbutton until
the following is displayed:

SETUP UNIT
SETUP
5. Press ENTER, the following will be dis-
played:
SOFTWARE VERSION
vers eth sn ACCESS

6. Press the Right arrow pushbutton until
the following is displayed:

[USER CONTROL NUMBER j

UNUM logo1 logo2 out

7. Press ENTER, the following will be dis-
played:

(PSER CONTROL NUMBER j

1




8.  Input the desired User Control Number
as follows:

a. Utilizing the Up and Down arrow push-
buttons select the desired first digit.

b. Press the Left arrow pushbutton once,
then repeat the previous step as neces-
sary to input the desired User Control
Number.

c. When the desired User Control Number
has been input, then press ENTER.
The following will be displayed:

[USER CONTROL NUMBER j

UNUM logoi1 logo2 out

9. Press Exit.

HMI System OK LED Setup
1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

(%NTER ACCESS CODE j
0

a. Input the required Access Code, then
press ENTER.

If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted'
v/hz j

3. If Level Access is not active, then the
following is displayed:

VOLTAGE RELAY
VOLT curr freq v/hz

VOLTAGE RELAY
VOLT curr freq

c. Gotostep4.

System Setup and Setpoints — 4

A CAUTION: Do not enter DIAGNOSTIC MODE
when protected equipment is in service. Entering DI-
AGNOSTIC MODE when protected equipment is in
service removes all protective functions of the relay.

4. Press the right arrow pushbutton until
the following is displayed:

SETUP UNIT
< stat comm SETUP -

5. Press ENTER, the following will be dis-
played:

SOFTWARE VERSION
VERS eth sn access -

6. Press the right arrow pushbutton until
the following is displayed:

(PIAGNOSTIC MODE j

< alrm time error DIAG

7. Press ENTER, the following warning will
be displayed:

PROCESSOR WILL RESET!
ENTER KEY TO CONTINUE

A CAUTION: Do not enter DIAGNOSTIC MODE
when protected equipment is in service. Entering DI-
AGNOSTIC MODE when protected equipment is in
service removes all protective functions of the relay.

8. Press ENTER, the relay will reset and
DIAGNOSTIC MODE will be temporarily
displayed followed by:

OUTPUT TEST (RELAY)
OUTPUT input led target

9. Press the Right arrow pushbutton until
the following is displayed:

FLASH SYS OK LED
com3 clock LED cal -

10. Press ENTER, the following will be dis-
played:

FLASH SYS OK LED
off ON
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11.  Utilizing the Right or Left arrow pushbut-
tons select either ON or OFF.

12. Press ENTER, the following will be dis-
played:

(FLASH SYS OK LED j

—DONE—

13. Press ENTER, the following will be dis-
played:

FLASH SYS OK LED
com3 clock LED cal -

14. Press EXIT, the following will be dis-
played:

PRESS EXIT TO
EXIT DIAGNOSTIC MODE

15.  Press EXIT, the unit will cycle through
the Power Self Tests.

SYSTEM CLOCK

This feature allows the user to set the relay internal
clock. The clock is used to time stamp system events
and oscillograph operations.

The clock is disabled when shipped from the fac-
tory (indicated by “80” seconds appearing on the
clock) to preserve battery life. If the relay is to be
unpowered for an extended length of time, the
clock should be stopped (from Diagnostic Mode
or IPScom Figure 4-6). If the IRIG-B interface is
used, the hours, minutes, and seconds information
in the clock will be synchronized with IRIG-B time
information every hour.

The relay can accept a modulated IRIG-B signal us-
ing the rear panel BNC connector, or a demodulated
TTL level signal using extra pins on the rear panel
COM2 RS-232 interface connector (see Figure B-4
for COM2 pinout.) If the TTL signal is to be used,
then Jumper 5 will be required to be positioned (see
Section 5.5, Circuit Board Switches and Jumpers).
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IPScom Set Date/Time
To set the relay Date/Time perform the following:

B NOTE: Communication must be established with
the target relay for this procedure.

1. From the IPScom Main Screen menu
select Relay/Setup/Setup Date & Time.
IPScom will display the Setup Date/Time
dialog screen (Figure 4-6).

zl
D ate/Time
Start Clock I

IRIG Time Sync: l:l

Date; I3£21J2DD? 'I Fielay Clock |
Time: |4:3?:DD Phd j‘ System Elockl

Save |

LCancel |

Figure 4-6 Setup Date/Time Dialog Screen

2. Enter the desired Date and/or Time.

3. Select SAVE, IPScom will return to the
Main Screen.

HMI SET DATE and TIME
1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

(%NTER ACCESS CODE :
0

a. Input the required Access Code, then
press ENTER.

If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted'

VOLTAGE RELAY
VOLT curr freq v/hz

c. Gotostep4.

3. If Level Access is not active, then the
following is displayed:

VOLTAGE RELAY
VOLT curr freq v/hz




4.  Pressthe RIGHT arrow pushbutton until
the following is displayed:

SETUP UNIT
stat comm SETUP

5. Press ENTER, then press the RIGHT
arrow pushbutton until the following is

displayed:
DATE & TIME
< TIME error diag
6. Press ENTER, the following will be dis-
played:

DATE & TIME
08-Jan-2001 00:00:80

7. Press ENTER, the following will be dis-
played:

DATE & TIME
01 Year

8. Input the desired Year as follows:

a. Utilizing the Up and Down arrow push-
buttons select the desired first digit.

b. Press the Left arrow pushbutton once,
then repeat the previous step as neces-
sary to input the desired Year.

¢c.  Whenthe desired Year has been input,
then press ENTER. The following will
be displayed:

DATE & TIME
JAN feb mar apr may -

9. Input the desired Month as follows:

a. Utilizing the Right or Left arrow push-
buttons select the desired Month.

b. When the desired Month has been
selected, then press ENTER. The fol-
lowing will be displayed:

DATE & TIME
8 Date

10. Input the desired Date as follows:

a. Utilizing the Up and Down arrow push-
buttons select the desired Date first
digit.
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b. Press the Left arrow pushbutton once,
then repeat the previous step as neces-
sary to input the desired date.

c. Whenthe desired Date has been input,
then press ENTER. The following will

be displayed:
DATE & TIME
SUN mon tue wed thu -
11.  Input the desired Day as follows:

a. Utilizing the Right or Left arrow push-
buttons select the desired Day.

b. When the desired Day has been se-
lected, then press ENTER. The follow-
ing will be displayed:

DATE & TIME
01 Hour

12.  Input the desired Hour as follows:

a. Utilizing the Up and Down arrow push-
buttons select the desired first digit.

b. Press the Left arrow pushbutton once,
then repeat the previous step as neces-
sary to input the desired Hour.

c. When the desired Hour has been input,
then press ENTER. The following will
be displayed:

DATE & TIME
13 Minutes

13.  Input the desired Minutes as follows:

a. Utilizing the Up and Down arrow push-
buttons select the desired first digit.

b. Press the Left arrow pushbutton once,
then repeat the previous step as neces-
sary to input the desired Minute(s).

c. When the desired Minutes have been
input, then press ENTER. The following
will be displayed:

DATE & TIME
16 Seconds

14.  Input the desired Seconds as follows:

a. Utilizing the Up and Down arrow push-
buttons select the desired first digit.



M-3311A Instruction Book

b. Press the Left arrow pushbutton once,
then repeat the previous step as neces-
sary to input the desired Seconds.

¢c. When the desired Seconds have been
input, then press ENTER. The following
will be displayed:

DATE & TIME
< TIME error diag
COMMUNICATION SETUP

Communication setup can be accomplished utiliz-
ing either IPScom® or the HMI. The Communication
setup consists of the setup of the following features
and functions:

e COM Port definitions and Device Address
e Ethernet Port Settings
e Installing Modems

Serial Ports (RS-232)

Two serial interface ports, COM1 and COM2, are
standard 9-pin, RS-232, DTE-configured ports. The
front-panel port, COML1, can be used to locally set
and interrogate the relay using a temporary con-
nection to a PC or laptop computer. The second
RS-232 port, COM2, is provided at the rear of the
unit. COM2 is unavailable for communications when
the optional ethernet port is enabled. However, the
Demodulated IRIG-B may still be used through the
COM2 Port when Ethernet is enabled.

Serial Port (RS-485)

COMS3 located on the rear terminal block of the
M-3311Ais an RS-485, 2-wire connection. Appendix
B, Figure B-3 illustrates a 2-wire RS-485 network.

Individual remote addressing also allows for com-
munications through a serial multidrop network. Up
to 32 relays can be connected using the same 2
wire RS-485 communications line.

Direct Connection

In order for IPScom to communicate with the relay
using direct serial connection, a serial “null modem”
cable is required, with a 9-pin connector (DB9P)
for the system, and an applicable connector for the
computer (usually DB9S or DB25S). Pin-outs for a
null modem adapter are provided in Appendix B,
Communications.

An optional 10 foot null modem cable (M-0423)
is available from the factory, for direct connection
between a PC and the relay’s front panel COM port,
or the rear COM2 port.
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When fabricating communication cables, every
effort should be made to keep cabling as short as
possible. Low capacitance cable is recommended.
The RS-232 standard specifies a maximum cable
length of 50 feet for RS-232 connections. If over 50
feet of cable length is required, other technologies
should be investigated.

Other communication topologies are possible us-
ing the M-3311A Transformer Protection System.
An Application Note, “Serial Communication with
Beckwith Electric’s Integrated Protection System
Relays” is available from the factory or from our
website at www.beckwithelectric.com.

Device Address

Individual relay Device Addresses should be be-
tween 1 and 255. The default Device Address is 1.

IPScom COM Port Definitions and System’s
Communication Address

To setup the COM Ports and Communication Ad-
dresses perform the following:

Bl NOTE: Communication must be established with
the target relay for this procedure. The
IPSCom installation and establishing
initial Local communications are covered
in Section 5.6, IPScom Communications
Software Installation, and Section 5.7,
Activating Initial Local Communications.

1. From the IPScom Main Screen menu
select Tools/Relay Communication.
IPScom will display the Setup Comm
Port dialog screen (Figure 4-7).

The System COM Port that is in use will
be indicated at the top of the display.

x|
Cormm Part 1 Comm Port 2 | Caram Part 3 I
Baud Fate: |SEEIEI LI
DataBit | =1
Parity:  [NONE =]
Stop Bit: |1 ;I
Protocel:  [MODBUS =l
Dead Svnc Tirme [1 - 3000 mz]:
|50 =
Save | Cancel |

Figure 4-7 Setup Comm Port Dialog Screen



2.  Selectthe desired COM Port to be setup
(1,2 or 3).

3. Enter the desired “Baud Rate” (1200
to 9600). COM2 and COMS share the
same baud rate (see Section 5.5, Circuit
Board Switches and Jumpers).

4.  Enter the desired “Parity” (None, odd or
even).

5.  Enterthe desired “Stop Bits” value (1 or 2).

Baud Rate Dead-Sync Time

9600 4 ms
4800 8 ms
2400 16 ms
1200 32 ms

Table 4-1 Dead-Sync Time

6. Enter the desired communications Pro-
tocol (MODBUS, DNP3.0).

7.  Enterthe desired “System’s Communica-
tion Address” (1 to 255).

10.

Null Modem Cable for

XYY Y YY) — Direct RS-232 Connection

IBM-Compatible PC

Address
Up to six controls
can be used with a

communications-line splitter. Address 2

Address 3

System Setup and Setpoints — 4

The individual addressing capability of
IPScom and the relay allows multiple
systems to share a direct or modem con-
nection when connected through COM2
using a communications-line splitter
(Figure 4-8). One such device enables 2
to 6 units to share one communications
line. Appendix B, Figure B2 illustrates a
setup of RS-232 Fiber Optic network.

Enter the desired “Dead Sync Time” (2
to 3000 msec).

This delay establishes the line idle time
to re-sync packet communication. Dead
sync time should be programmed based
on the channel’s baud rate.

When the COM Port settings have been
entered, then select Save. IPScom will
display the COM Port Settings Warning
Screen (Figure 4-2).

Select OK, IPScom will return to the
Main Screen.

Communications-Line Splitter

Modem
| Straight Through )
b= TO Phone Line
Modem Cable O00O0 —>

o
—
—

| R

U U]
GE

Address 1

Figure 4-8 Setup Comm Port Dialog Screen
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HMI COM Port Definitions and Device Address
1. Pressthe ENTER pushbutton.

2.  If Level Access is active, the following is
displayed:

(FNTER ACCESS CODE <j

0

a. Input the required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!

VOLTAGE RELAY
VOLT curr freq v/hz

c. Gotostep 4.

3. If Level Access is not active, then the
following is displayed:

VOLTAGE RELAY
VOLT curr freq v/hz

4.  Press the Right arrow pushbutton until
the following is displayed:

Communication
targets osc-rec COMM

5. Press ENTER, the following will be dis-
played:

COM1 SETUP
COM1 com2 com3 com_adr

6. Press ENTER and the following is dis-
played:

COM1 BAUD RATE
baud_4800 BAUD_9600

7.  Pressthe Left or Right arrow pushbutton
as necessary to select the desired baud
rate.

8. Press ENTER. If setting up COM1, the
screen will return to the beginning of the
Comm menu. If setting up COM2 or 3,
the following will be displayed:

COM2 DEAD SYNC TIME
50 ms
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9.

Input the desired Dead Sync Time as
follows:

Utilizing the Up and Down arrow push-
buttons select the desired first digit.

Press the Left arrow pushbutton once,
then repeat the previous step as nec-
essary to input the desired Dead Sync
Time.

When the desired Dead Sync Time has
been input, then press ENTER. The
following will be displayed:

COM2 PROTOCOL
beco 2200 modbus dnp3

10.

Utilizing the Left and Right arrow push-
buttons, select the desired protocol,
then press ENTER. The following will be
displayed:

COM2 PARITY
NONE odd even

11.

12.

Press the Left or Right arrow pushbutton
as necessary to select the desired Parity
setting.

Press ENTER, the following will be dis-
played:

(?omz STOP BITS j
1

13.

14.

Utilizing the Up or Down arrow pushbut-
tons select the desired Stop Bits.

Press ENTER, the following will be dis-
played:

COM1 SETUP
comi COM2 com3 com_adr

15.

Selecting COM 3 will activate the same
menu choices as displayed with the se-
lection of COM1/2. Repeat as necessary
to setup the remaining COM Ports.



ETHERNET COMMUNICATION SETTINGS

The optional RJ45 Ethernet port can be enabled
utilizing either IPScom® from the Ethernet Settings
menu or from the HMI Communication menu. When
the ethernet portis enabled the COM2 Serial Port is
not available for communications. The demodulated
IRIG-B may still be used via the COM2 Port when
ethernet is enabled.

The following parameters must be set for proper
ethernet communication:

DHCP PROTOCOL

ENABLE: If the network server supports the DHCP
protocol the network server will assign the IP Ad-
dress, Net Mask and Gateway Address.

DISABLE: If the network server does not support
the DHCP protocol or the user chooses to manually
input ethernet settings, then obtain the IP Address,
Net Mask and Gateway address from the Network
Administrator and enter the settings.

ETHERNET PROTOCOLS

SERCONV:To utilize the BEC0O2200 protocol
over a TCP/IP connection select the SERCONV
(BECO2200 TCP/IP) protocol. The IP Address of the
relay must be entered in the IPScom Communica-
tion screen. Also, ensure that the COM2 protocol
is selected to BECO2200 and the baud rate is set
to 9600 bps.

The Standard Port Number for the BECO2200 over
TCP/IP protocol is 8800. The master device may
require the entry of the Standard Port Number.

MODBUS:To utilize the MODBUS protocol over a
TCP/IP connection select the MODBUS (MODBUS
over TCP/IP) protocol. The IP Address of the relay
must be entered in the IPScom® Communication
screen. Also, ensure that the COM2 protocol is
selected to MODBUS, baud rate is set to 9600 bps,
1 stop bit and no parity selected.

The Standard Port Number for the MODBUS over
TCPI/IP protocol is 502. The master device may
require the entry of the Standard Port Number.

IEC 61850: When the Ethernet option is purchased
with the IEC 61850 protocol, no other protocol may
be selected.
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IPScom Ethernet Port Setup with DHCP

B NOTE: Communication must be established with
the target relay for this procedure.

1.  From the IPScom Main Screen menu
select Tools/Ethernet Setup. . IPScom
will display the Setup Ethernet screen
(Figure 4-9).

Setup Ethernet B4

— Ehemet Caontral

Ethermet Board: 7 Digable % Ernable
DHCP Pratazal: & Digable ¢ Enable
— Settings

IPAddress: | 192 . 188 . 1 . 43
MetMask: | 255 . 255 . 255 . 0

Gateway: | 132 . 168. 1 . 1
Protocol:  |MODBUS =]

Save | Cancel I

Figure 4-9 Setup Ethernet Screen

Select Ethernet Board Enable.
Select DHCP Protocol Enable.
Select the desired protocol.

o kw0

Select Save. The ethernet board is now
configured for use and may be accessed
through a network.
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IPScom® Ethernet Port Setup without DHCP
B NOTE: Communication must be established with

the target relay for this procedure.

From the IPScom Main Screen menu
select Tools/Ethernet Setup. . IPScom
will display the Ethernet Setup screen
(Figure 4-9).

Select Ethernet Enable.
Select DHCP Protocol Disable.

Enter values for IP Address, Net Mask
and Gateway.

Select the desired protocol.

Select Save. The ethernet board is now
configured for use and may be accessed
through a network.

HMI Ethernet Port Setup

4-14

1.

Ensure that the Communication Menu
is selected to COMM (upper case).

COMMUNICATION
< targets osc_rec COMM

-

If COMM is not selected (Upper Case),
then use the Right/Left arrow pushbut-
tons to select COMM.

Press ENTER, the following will be dis-
played:

COM1 SETUP
COM1 com2 com3 com_adr -

3.  Usethe Right arrow pushbutton to select
ETH (Upper Case).
ETHERNET SETUP
< access ETH eth_ip
4. Press ENTER, the following will be dis-
played:
ETHERNET
DISABLE enable
5.  Use the Right arrow pushbutton to se-
lect ENABLE (Upper Case), then press
ENTER, the following will be displayed:
TCP/IP SETTINGS
TCP prot

Ensure that TCP is selected (Upper
Case).

If TCP is not selected (Upper Case), then
use the Right/Left arrow pushbuttons to
select TCP.

Press ENTER, the following will be dis-
played:

HCP PROTOCOL j

D
(EISABLE enable

8.

If the network does not support the
DHCP protocol, then go to Manual Con-
figuration of Ethernet Board (following
page) to manually configure the ethernet
board.

If the DHCP Protocol is to be enabled,
then use the Right/Left arrow pushbut-
ton to select ENABLE (Upper Case),
then press ENTER, the following will be
displayed:

T

[

TCP prot

CP/IP SETTINGS j

10.

11.

Ensure that PROT is selected (Upper
Case).

If PROT is not selected (Upper Case),
then use the Right arrow pushbutton to
select PROT.

Press ENTER, depending on the
Ethernet board that is installed one of
the following screens will be displayed:

SELECT PROTOCOL
modbus serconv

[

SELECT PROTOCOL
IEC 61850

[

12.

Use the Right/Left arrow pushbuttons
to select the desired protocol (Upper
Case), then press ENTER, the following
will be displayed:

T

[

CP/IP SETTINGS j

tcp PROT

13.

Press EXIT, the ethernet board will
reconfigure and the following will be
displayed:

(?ONFIGURING ETH. .. j




If the ethernet board successfully obtains
an IP Address the following will be dis-
played for approximately 2 seconds:

(%THERNET IP ADDRESS j

XX XX XX XX

The ethernet board is now configured
for use and may be accessed through a
network.

Then the display will return to the follow-
ing:

ETHERNET SETUP

< access ETH eth_ip
If the ethernet board fails to obtain an IP
Address within 15 seconds the follow-

ing will be displayed (for approximately
2 seconds):

CONFIGURING ETH...
ETH BOARD ERROR

Contact the Network Administrator to
determine the cause of the configuration
failure.

Manual Configuration of Ethernet Board

1. Ensure that DISABLE is selected (Upper
Case).

If DISABLE is not selected (Upper Case),
then use the Left arrow pushbutton to
select DISABLE.

2. Press ENTER, the following will be dis-
played:

IP ADDRESS
XX XX XX XX

3.  Enterthe desired IP Address, then press
ENTER, the following will be displayed:

NET MASK
XX XX XX XX

4.  Enter the desired Net Mask, then press
ENTER, the following will be displayed:

GATEWAY
XX XX XX XX

System Setup and Setpoints — 4

5.  Enter the desired Gateway, then press
ENTER, the following will be displayed:

(?CP/IP SETTINGS <j

tcp prot

6. Ensure that PROT is selected (Upper
Case).

If PROT is not selected (Upper Case),
then use the Right arrow pushbutton to
select PROT.

7. Press ENTER, depending on the
Ethernet board that is installed one of
the following screens will be displayed:

SELECT PROTOCOL
modbus serconv

SELECT PROTOCOL
IEC 61850

8. Use the Right/Left arrow pushbuttons
to select the desired protocol (Upper
Case), then press ENTER, the following
will be displayed:

TCP/IP SETTINGS
tcp PROT

9. Press EXIT, the ethernet board will
reconfigure and the following will be
displayed:

(éONFIGURING ETH. .. j

If the ethernet board is successfully
configured, then the entered IP Address
will be displayed for approximately
2 seconds:

ETHERNET IP ADDRESS
XX XX XX XX

The ethernet board is now configured
for use and may be accessed through a
network.
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INSTALLING THE MODEMS

Using IPScom® to interrogate, set or monitor the
relay using a modem requires both a remote modem
connected at the relays location and a local modem
connected to the computer with IPScom installed.

B NOTE: Any compatible modem may be used;
however, the unit only communicates at
1200 to 9600 baud.

In order to use IPScom to communicate with the
relay using a modem, the following must be provided
with the relay:

* An external modem (1200 baud or higher),
capable of understanding standard AT
commands.

e Serial modem cable with 9-pin connector
for the relay and the applicable connector
for the modem.

Similarly, the computer running IPScom must also
have access to a compatible internal or external
modem.

Connecting the PC Modem

1. Ifthe computer has an external modem,
then use a standard straight-through
RS-232 modem cable (M-3933) to con-
nect the computer to the modem.

2. If the computer has an internal modem,
then refer to the modem’s instruction
book to determine which communications
port should be selected.

3.  Verify that the modem is attached to (if
external) or assigned to (if internal) the
same serial port as assigned in IPScom.

While IPScom can use any of the 255
serial ports (COM1 through COM255),
most computers support only COM1
and COM2.

4.  Connectthe modem to a telephone line,
then energize the modem.

Initializing the PC Modem
1. Verify thatthe modem is connected as de-
scribed in “Connecting the PC Modem”.

2. OpenIPScom, then select the Connect/
Modem menu item.

Modem x|
— Device —Phone
Device Address: |1 :I Mame: I
Pratacal; IEEEEI j MHumber: I
Comm &ccess Code: I [T Save
—Fhone Boak:
— Comm M amne | Phone Mumber
Cornrn Part; I COm1 j
Baud Rate: 9500 R
— kM adenm
Froperty |
— Optian
™ Ering up terminal window after dialing
& Lze Comm Port € Wsze Maodem Add »> Remove | Save
Connect | Cancel

Figure 4-10 Modem Dialog Screen
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3. IPScom will display the Modem Dialog
screen (Figure 4-10).

4.  Enter the required information in the
Modem Settings section of the screen,
then select Connect.

COMMAND BUTTONS

Add Allows you to review and change the
user lines (unit identifier), phone num-
ber, and communication address of a
selected entry.

Remove Deletes a selected entry.

Save Saves any changes to the displayed
information

Connect Dials the entry selected from the direc-
tory.

Cancel Ends modem communication, allowing

the user to dial again.

Connecting the Local Modem to the Relay

Setup of the modem attached to the relay may
be slightly complicated. It involves programming
parameters (using the AT command set), and stor-
ing this profile in the modem’s nonvolatile memory.

After programming, the modem will power up in
the proper state for communicating with the relay.
Programming may be accomplished by using the
“Bring Up Terminal Window after dialing” selection
(Figure 4-11). Refer to your modem manual for
further information.

Terminal Window x|
Incoming Meszage:
Outging Message:
=
Disconnect | Cantinue I

Figure 4-11 Terminal Window
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B NOTE: The relay does not issue or understand
any modem commands. It will not adjust
the baud rate and should be considered
a “dumb” peripheral. It communicates
with 1 start, 8 data, and 0, 1 or 2 stop
bits.

Connect the Modem to the relay as follows:

1. Connect the unit to an external modem
by attaching a standard RS-232 modem
cable to the appropriate serial commu-
nications port on both the unit and the
modem.

2. Connectthe modem to a telephone line,
then energize the modem.

The modem attached to the relay must have the
following AT command configuration:

EO No Echo

Q1 Don't return result code

&D3  Onto OFF DTR, hangup and reset
&S0 DSR always on

&C1 DCD ON when detected

S0=2 Answer on second ring

The following commands may also be required at
the modem:

&Q6 Constant DTE to DCE

NO Answer only at specified speed
w Disable serial data rate adjust
\Q3 Bidirectional RTS/CTS relay
&B1 Fixed serial port rate

S37 Desired line connection speed

When connected to another terminal device, the
Terminal Window allows the user to send messages
or commands. Outgoing communications are
displayed in the top pane and incoming messages
are displayed in the bottom two panes, in ASCII text
and HEX format.

There are some variations in the AT commands
supported by modem manufacturers. Refer to the
hardware user documentation for a list of supported
AT commands and direction on issuing these
commands.
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OSCILLOGRAPH SETUP

Number of  Windings  Windings  Windings

The Oscillograph Recorder provides comprehen- Partition 1,234 1,23 1,2
sive data recording (voltage, current, and status 1 183 231 311
input/output signals) for all monitored waveforms 2 122 154 207
(at 16 samples per cycle). Oscillograph data can 3 o1 115 155
be downloaded using the communications ports to
any IBM compatible personal computer running the 4 73 92 124
S-3300 IPScom® Communications Software. Once 5 61 77 103
downloaded, the waveform data can be examined 6 52 66 89
and printed using the optional M-3801D IPSplot®
PLUS Oscillograph Data Analysis Software and are ! 45 57 L
also available in COMTRADE file format. 8 40 51 69
A CAUTION: Oscillograph records are not retained 9 30 40 62
if power to the relay is interrupted. 10 33 42 56
11 30 38 51
The general information required to complete the 12 28 35 17
input data of this section includes:
13 26 33 44
e Recorder Partitiqns:When untriggered, 14 24 30 a1
the recorder continuously records wave-
form data, keeping the data in a buffer 15 22 28 38
memory. The recorder's memory may be 16 21 27 36
partitioned into 1 to 24 partitions. Table 17 20 25 34
4-2 illustrates the number of cycles of 18 19 o4 32
waveform data per partition with various
numbers of windings 19 18 23 31
When triggered, the time stamp is record- 2 l 2z e
ed, and the recorder continues recording 21 16 21 28
for a user-defined period. The snapshot of 22 15 20 27
the yvavefor_m is stored in memory_for I_ater 3 15 19 o5
retrieval using IPScom Communications
Software. The OSCTRIG LED on the front 24 14 18 24
panel will indicate a recorder operation Table 4-2 4 Winding Recorder Partitions

(data is available for downloading).

e Trigger Inputs and Outputs: The re-
corder can be triggered remotely through
serial communications using IPScom, or
automatically using programmed status
inputs or outputs.

e Post-Trigger Delay: A post-trigger delay
of 5% to 95% must be specified. After
triggering, the recorder will continue to
store data for the programmed portion of
the total record before re-arming for the
next record. For example, a setting of 80%
will result in a record with 20% pretrigger
data, and 80% post-trigger data.

BNOTE: Oscillograph recorder settings are not
considered part of the Setpoint Profile.
Recorder settings are common to all
profiles.
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Number of 3 Windings 2 Windings 3 Windings 2 Windings 3 Windings 2 Windings

Partitions 4 Winding 4 Voltages 2 Voltages 2 Voltages Zero Voltage Zero Voltages

1 204 265 231 311 265 377
2 136 176 154 207 176 251
3 102 132 115 155 132 188
4 81 106 92 124 106 150
5 68 88 77 103 88 125
6 58 75 66 89 75 107
7 51 66 57 77 66 94
8 45 58 51 69 58 83
9 40 53 46 62 53 75
10 37 48 42 56 48 68
11 34 44 38 51 44 62
12 31 40 35 47 40 58
13 29 37 33 44 37 53
14 27 35 30 41 35 50
15 25 33 28 38 33 47
16 24 31 27 36 31 44
17 22 29 25 34 29 41
18 21 27 24 32 27 39
19 20 26 23 31 26 37
20 19 25 22 29 25 85
21 18 24 21 28 24 34
22 17 23 20 27 23 32
23 17 22 19 25 22 31
24 16 21 18 24 21 30

Table 4-3  2/3 Winding Recorder Partitions
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IPScom Setup Oscillograph Recorder

B NOTE: Communication must be established with
the target relay for this procedure. When
not connected to the relay the Save se-
lection does not save the Oscillograph
Recorder settings to an open file.

To setup the Oscillograph Recorder perform the
following:

1. From the IPScom Main Screen menu
select Relay/Oscillograph/Setup.
IPScom will display the Setup Oscillo-
graph Recorder dialog screen (Figures
4-12 and 4-13).

2.  Select the Number of Partitions.

The recorder's memory may be parti-
tioned into 1 to 24 partitions. The relay
Oscillograph Recorder memory buffer is
fixed and contains room for a finite num-
ber of cycles of recorded data. Consider
Table 4-2 when determining the number
of Oscillograph records, The number of
cycles of recorded data is directly related
to the number of records selected.

Setup Oscillograph Recorder X

 Function Trigger

Function Pickup | Function Trip |

—Settings

Partitionz: I‘I partition / 231 cycles j
Post Trigger Delay: I 5 5 4] L

 Trigger Outputs

1 W2 M3 W4 W5 WM& Wi V&
Flag Fluo Fhan Fhe Flhe Fles B e

 Trigger Inputs

M 2 rs "4 °'s e O7 Ce Ca
0 S e e = e

Figure 4-12 Setup Oscillograph Recorder
(2/3 Winding)

4-20

r—Function Trigger

3. Select the desired Trigger Inputs and
Trigger Outputs.

The recorder can be triggered remotely
through serial communications using
IPScom, or automatically using pro-
grammed status inputs or outputs.

4.  Select the Post Trigger Delay.

A post-trigger delay of 5% to 95% must
be specified. After triggering, the re-
corder will continue to store data for the
programmed portion of the total record
before re-arming for the next record. For
example, a setting of 80% will result in
a record with 20% pre-trigger data, and
80% post-trigger data.

5. Select Save, IPScom will display a save
to device Confirmation Screen (Figure

4-2).
6. Select YES, IPScom will return to the
Main Screen.
x|

Fuction Pickup | Function Trip |

—Winding Config

% Store Al Windings € Store W1 and'W2 € Store W, W2 and W3

— Settings

Partitions: I‘I partition / 183 cycles j

Post Trigger Delay: I 10 5 ;I J _’I 95 (%]

— Trigger Dutputs

1 [Cz2z 3 T4 s e 7 [s
Fa T Cn FCi2 Tz T T 16

— Trigger Inputs

1 [z T3
1

r
[0 1 T2 T

Figure 4-13 Setup Oscillograph Recorder
(4 Winding)



HMI Setup Oscillograph Recorder
1. Pressthe ENTER pushbutton.

2.  If Level Access is active, the following is
displayed:

(FNTER ACCESS CODE <j

0

a. Input the required Access Code, then
press ENTER.

b. If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!

VOLTAGE RELAY
VOLT curr freq v/hz

c. Gotostep 4.

3. If Level Access is not active, then the
following is displayed:

VOLTAGE RELAY
VOLT curr freq v/hz

4.  Press the Right arrow pushbutton until
the following is displayed:

OSCILLOGRAPH RECORDER
targets OSC_REC comm

5. Press ENTER, the following will be dis-
played:

[VIEW RECORDER STATUS j

STAT clear setup

6. Press the Right arrow pushbutton until
the following is displayed:

[OSCI LLOGRAPH RECORDER SETUF]

stat clear SETUP

System Setup and Setpoints — 4

7. Press ENTER, the following will be dis-
played:

[RECORDER PARTITIONS j
1

8. Input the desired number of Recorder

Partitions.
9. Press ENTER, the following will be dis-
played:
TRIGGER INPUTS
I6 i5 i4 i3 i2 it

10.  Press the Right or Left arrow pushbut-
ton as necessary to select the desired
Trigger Input, then press ENTER, the
following will be displayed:

TRIGGER OUTPUTS
08 07 06 05 04 03 02 of

11.  Press the Right or Left arrow pushbut-
ton as necessary to select the desired
Trigger Output, then press ENTER, the
following will be displayed:

(%OST TRIGGER DELAY j
5 5

12.  Pressthe Right or Left arrow pushbutton
as necessary to select the desired digit
and the Up or Down arrow pushbutton
to increment the Post Trigger Relay,
then press ENTER, the following will be
displayed:

OSCILLOGRAPH RECORDER SETUP
stat clear SETUP

13. Press Exit.
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IPScom Setup Sequence of Events Recorder

Protective function Pickup, Trip, Dropout and/or Out-
put/Input Pickup or Dropout are selected to trigger
the Sequence of Events Recorder.

B NOTE: Communication must be established with
the target relay for this procedure. When
not connected to the relay the Save se-
lection does not save the Sequence of
Event settings to the open file.

To setup the Sequence of Events Recorder perform
the following:

1.  From the IPScom Main Screen menu
select Relay/Sequence of Events/
Setup. IPScom will display the Setup
Sequence of Events Recorder dialog
screen (Figure 4-14).

2.  Select the desired Inputs and Outputs,
then select Save. IPScom will display
a save to device confirmation (Figure
4-2).

3. Select YES, IPScom will return to the
Main Screen.

HMI Setup Through Fault Recorder

The Through Fault Recorder captures separate
Through Faults. Each Through Fault record contains
the serial number of the fault, duration of the event,
maximum RMS fault current magnitude for each
phase during the fault, I?t and the time stamp of the
fault. In addition, it will also store the total number
of through faults since last rest and total It for each
phase since lase reset (up to 256 records).

To Setup the relay Through Fault recorder perform
the following:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

[ENTER ACCESS CODE j

0
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a.

Input the required Access Code, then
press ENTER.

If the proper Access Code has been
entered, the HMI will return:

[A

EVEL #(1,2 or 3) j

¢

OLTAGE RELAY
OLT curr freq

ccess Granted!
v/hz j

C.

3.

Go to step 4.

If Level Access is not active, then the
following is displayed:

VOLTAGE RELAY
VOLT curr freq

v/hz ]

4.

Press the Right arrow pushbutton until
the following is displayed:

¢

HROUGH FAULT
ps brkr THFLT tcm

5.

Press ENTER, the following will be dis-
played:

[T

HFLT CURRENT THRESHOLD
___ Amps

6.

Utilizing the Up or Down arrow push-
button set the Through Fault Current
Threshold setting, then press ENTER,
the following is displayed:

[T

HFLT CUM. I*2T LIMIT
__ kA”2-cycles

7.

Utilizing the Up or Down arrow pushbut-
ton set the Through Fault Cumulative
i"2t Limit setting, then press ENTER,
the following is displayed:

[T

HFLT PU OPERATIONS LIM.
__ Records

8.

Utilizing the Up or Down arrow pushbut-
ton set the Through Fault PU Operations
Limit setting, then press ENTER, the
following is displayed:

:

HFLT WINDING SELECT
umi sum2 wi w2 w3 w4




System Setup and Setpoints — 4

|

Setup Sequence of Events Recorder

Figure 4-14  Setup Sequence of Events Recorder Dialog Screen
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9.  Utilizing the Right or Left arrow pushbut-
ton select the target winding, then press
ENTER, the following is displayed:

THFLT DELAY
____ Cycles

10.  Utilizing the Up or Down arrow pushbut-
ton set the Through Fault Time Delay
setting, then press ENTER, the following
is displayed:

THROUGH FAULT
ips brkr THFLT tcm

11. Press Exit.

HMI Demand Interval Setup

The Demand Interval setting determines the de-
mand integration interval (15 min, 30 min or 60
min). Demand time-tagged peak values are stored
for display and printing. See Chapter 2, Operation
for detailed information.

To setup the DEMAND INTERVAL, proceed as
follows:

1. Pressthe ENTER pushbutton.

2. If Level Access is active, the following is
displayed:

[ENTER ACCESS CODE ]

0

a. Input the required Access Code, then
press ENTER.

If the proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted'
VOLTAGE RELAY
VOLT curr freq v/hz

c. Goto Step 4.
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Press the ENTER pushbutton, the fol-
lowing will be displayed:

OLTAGE RELAY
VOLT curr freq v/hz

Press the Right arrow pushbutton until

the following is displayed:

DEMAND
config sys stat DMD

Press the ENTER pushbutton, the fol-
lowing will be displayed:

DEMAND STATUS
STAT int mstat clear

Press the Right arrow pushbutton until
the following is displayed:

DEMAND INTERVAL
stat INT mstat clear

Press ENTER. The HMI will display the
following:

DEMAND INTERVAL

15min 30min 60minj

Utilizing the Right or Left arrow pushbut-
ton select the desired Demand Interval,
then press ENTER, the following is
displayed:

DEMAND
config sys stat DMD

Press Exit.



4.2 Setup System

The Setup System consists of defining common
information like CT and VT ratios, nominal voltage
rating, transformer connections, and which profile
is the Active Profile, etc. Values are entered similar
to other setpoints. Configuration information is com-
mon to all profiles, and should be entered before
setpoint and time settings.

When INPUT ACTIVATED PROFILES are disabled,
the Active Profile can be selected using the HMI or
remote communication. When enabled, the Active
profile is selected by the external connections of
Input 5 and 6.

2/3 Winding Setup

(INPUT ACTIVATED PROFILES )
(disable ENABLE

System Setup and Setpoints — 4

BENOTE: Table 4-4 assumes ACTIVE INPUT
STATE set to default setting (close circuit

= TRUE).
Input 5 Input 6 Selection
Open Open Profile 1
Closed Open Profile 2
Open Closed Profile 3
Closed Closed Profile 4

Table 4-4  Input Activated Profile Logic

If INPUT ACTIVATED PROFILES is disabled this screen
allows manual selection of the Active Profile using the

/ front panel or through communications.
(Active setpoint profile A Allows the user to manually select the Active Profile.
. ! J
/copy active profile A This screen initiates a copy of the Active Profile to any
TO PROFILE 1 > one of the other profiles.
= - J
NUMBER OF F87 WINDINGS ) Allows the user to select the number of windings used to
\TWO three calculate differential functions.
)

Winding Summing

W1 INCLUDE IN WIN SUM#1
no yes

W2 INCLUDE IN WIN SUM#1
no yes

=
w

INCLUDE IN WIN SUM#1
yes

=

INCLUDE IN WIN SuUM#2
yes

=}
o

=
N

INCLUDE IN WIN SuUM#2
yes

=}
o

=
w

INCLUDE IN WIN SuUM#2
yes

=}
o

T2 (52 (52 (52 (52 (52
o
NI Y/ N N A

The disabled winding will be removed from the differential
calculation. However, the disabled winding may be utilized
for other non-differential protection. See Section 4.6,
Transformer Connections, for additional information.
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2/3 Winding Setup (Cont.d)

XFM/CT CONNECTION
standard custom

4-26

A CAUTION: Changing from a standard Transformer/CT
connection to the equivalent custom setting may cause the
relay to momentarily trip when current is present.

If Custom XFM/CT Connection is DISABLED (standard
transformer and CT configurations are used), the relay
automatically computes the phase and magnitude com-
pensation required for the differential currents.

If Custom XFM/CT Connection is ENABLED, then the HMI
will prompt the user to enter Transformer Phase Comp
Type and CT PH/Mag Comp Type values for each wind-
ing. Zero Seq Comp will also be required to be enabled
or disabled for each winding to complete this setting. See
Section 4.6, Transformer Connections, for additional
information.

W1 XFM PHASE COMP TYPE
0

w2 XFM PHASE COMP TYPE
0

W3 XFM PHASE COMP TYPE
0

W1 CT PH/MAG COMP TYPE
0

w2 CT PH/MAG COMP TYPE
0

W3 CT PH/MAG COMP TYPE
0

1 ZERO SEQ COMP
isable enable

o =

2 ZERO SEQ COMP
isable enable

o =

W3 ZERO SEQ COMP
disable enable

Yo Yo anYan Yo anYanYan
NS N/ N/ N N/ N N N N
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(CT CONNECTION W1 )
\<—C1]\I_W1 xfm_w1l con_w2 xfm_w2—)
(CT CONNECTION W1 h
Y dab dac inv_y -

< inv_dab inv_dac y
(CT CONNECTION W2 )
\<—xfm_w1 CON_W2 xfm_w2—>/
(CT CONNECTION W2 h
Y dab dac inv_y -

< inv_dab inv_dac y
(CT CONNECTION W3 )
\<—con_w2 xfm w2 CON_ W3- )
(CT CONNECTION W3 h
Y dab dac inv_y -

< inv_dab inv_dac y
('XFM CONNECTION W1 )
\<—oon_w1 XFM_W1 con_w2 xfm_w2—>
('XFM CONNECTION W1 )
Y dab dac inv_y -

< inv_dab inv_dac y
XFM CONNECTION W2 )
(_ccon_w2 XFM_W2 con_w3-
('XFM CONNECTION W2 )
Y dab dac inv_y -

< inv_dab inv_dac y
XFM CONNECTION W3 )
\<—xfm_w2 con_w3 XFM_W3—>/
('XFM CONNECTION W3 )
Y dab dac inv_y -

< inv_dab inv_dac y

System Setup and Setpoints — 4

A CAUTION: Changing from a standard Transformer/CT
connection to the equivalent custom setting may cause the
relay to momentarily trip when current is present.

B NOTE: When CT connection is chosen as delta, the
relay calculates line currents using delta CT
currents and the ground currents (for W2 and
W3 only). The line currents (not delta currents)
are displayed on the status screens (metering).
The line currents are also used for 50, 51, and
46 functions.

The Standard configuration requires the CT connection
to be defined as Wye, Delta-ab, Delta-ac, Inverse Wye,
Inverse Delta-ab, or Inverse Delta-ac. See Section 4.6,
Transformer Connections, for additional information.

A CAUTION: Changing from a standard Transformer/CT
connection to the equivalent custom setting may cause the
relay to momentarily trip when current is present.

The Standard configuration requires the Transformer
Winding Connection to be defined as Wye, Delta-ab,
Delta-ac, Inverse Wye, Inverse Delta-ab, or Inverse
Delta-ac. See Section 4.5, Transformer Connections,
for additional information.
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2/3 Winding Setup (Cont.d)

(" PHASE ROTATION

< PHASE seal in vt -

N [

PHASE ROTATION
a-c-b A-B-C

(R N

/

RELAY SEAL-IN TIME )

< conn phase SEAL IN )

RELAY SEAL-IN TIME OUTO1)
Cycles )

RELAY SEAL-IN TIME OUTO2)
Cycles )

RELAY SEAL-IN TIME OUTO3)
Cycles )

RELAY SEAL-IN TIME OUTO4)
Cycles )

RELAY SEAL-IN TIME OUTO5)
Cycles )

RELAY SEAL-IN TIME OUTO6)
Cycles )

RELAY SEAL-IN TIME OUTO7)
Cycles )

RELAY SEAL-IN TIME OUTO8)
Cycles )

ACTIVE INPUT OPEN/CLOSE)
i6 i5 i4 i3 i2 I1 )

YR Y Y Y Y Y Y Y

PULSE RELAY
08 07 06 05 04 03 02 of

LATCHED OUTPUTS
08 07 06 05 04 03 02 of
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Indicates the phase rotation.

Seal-in time for output relays. Eight individual seal-in delays
can be specified for each output relay (OUT1-OUT16 for
expanded I/O units).

Selects the active state for the six control/status inputs.
When highlighted (upper case), an open circuit activates
the input. When lowercase, a closed circuit activates the
input (default).

If Pulse Relay operation is selected, output will dropout
after the seal-in delay expires, even if the condition which
caused the relay to pick up is still out of band. When se-
lected, latching outputs are not available.

If any of the outputs are selected as latched, then after
tripping, this output will stay activated, even when the
tripping condition is removed. The Latched Output can
be reset using the TARGET RESET pushbutton. When
selected, Pulse Relay is not available.

If neither Pulsed or Latched Output is enabled, the output
contact will default to the normal mode. In this mode, the
output contact will stay energized as long as the abnormal
condition which caused it to operate persists. After the
abnormal condition is cleared, the contact will reset after
the programmed seal-in time has elapsed.

B NOTE: See Figure 4-17 for Relay Setup of outputs
(Latched or Pulsed).



2/3 Winding Setup (Cont.d)

V.T.Phase RATIO
«<VTP vtg volt curr-

V.T.Phase RATIO

—_

V.T.Gnd/Phase RATIO
«<vtp VTG volt curr-

V.T.Gnd/Phase RATIO

-~
(.
-~
(.
-~
(.
-~
S B

(2 P 7

NOMINAL VOLTAGE
120 Volts

NOMINAL CURRENT
5.00 Amps

V.T. CONFIGURATION
line to line line_to gnd

POWER WINDING
pr_wi pr_w2 pr_w3

Positive Power Flow
in OUT

aYanYanYanYean

2 P P A

W1 C.T. RATIO
«<CT_W1 ct w2 ct_w2g—

W1 C.T. RATIO

—_

w2 C.T. RATIO

-
N
-
N
-
9 «<ct w1 CT_W2 ct _w2g—>

(W2 C.T. RATIO
\

—_

(2 P 7

System Setup and Setpoints — 4

VT Phase Ratio

VT Ground/Phase Ratio

The secondary VT voltage when primary voltage is equal
to the rated transformer voltage (V trans rated/VT ratio).
Range = 60-140 V; Increment 1 V.

Indicate V.T. Configuration is either Line-to-Line, Line-to-
Ground or Line-to-Ground-to-Line-to-line.

If two voltages are enabled, then the Phase Voltage and
VG Voltage Options are available.

With two voltage inputs, power measurement and se-
quence voltage measurement are available. However, the
user must select one voltage, Vab in VT Phase config, and
Vbc in VT Phase or Grnd config, in both options. (Not the
same voltage).

CT Ratios
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2/3 Winding Setup (Cont.d)

W2 C.T. GROUND RATIO
N

«ct_wi ct_ w2 CT_W2G -

~

W2 C.T. GROUND RATIO
Y 1

(W3 C.T. RATIO
< CT_W3 ct w3g -

(W3 C.T. RATIO

Y 1

W3 C.T. GROUND RATIO
(< ct3 CT_W3G -

W3 C.T. GROUND RATIO
Y 1

N N N 2 A
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CT Ground Ratios

The relay will calculate the W2 and W3 line currents when
a delta CT configuration is selected, as follows:

For Delta ab CTs:

Line Current I, = (I ~I_ + (Ig/CTCF))/3
Line Current I, = (1, -1, + (Ig/CTCF))/S
Line Current I_=(1_ -1+ (Ig/CTCF))/S

where |, |, 1  are the currents that enter the relay, and

Iy is the measured ground current.

CTCFis givenby _CT Phase Ratio
CT Ground Ratio



4 Winding Setup

(INPUT ACTIVATED PROFILES)

(disable ENABLE )
(ACTIVE SETPOINT PROFILE )
] Y,
(COPY ACTIVE PROFILE h
| TO_PROFILE_f - )
(NOMINAL VOLTAGE )
\120 Volts )
(V.T. CONFIGURATION )
\VAB vbc vac va vb vc )
(NUMBER OF WINDINGS h
\three four )
Winding Summing
(W1 INCLUDE IN WIN SUM#1)
__no yes )
(W2 INCLUDE IN WIN SUM#1)
__no yes )
(W3 INCLUDE IN WIN SUM#1)
__no yes )
(W4 INCLUDE IN WIN SUM#1)
__no yes )
(W1 INCLUDE IN WIN SUM#2)
__no yes )
(W2 INCLUDE IN WIN SUM#2)
__no yes )
(W3 INCLUDE IN WIN SUM#2)
__no yes )
(W4 INCLUDE IN WIN SUM#2)
__no yes )

System Setup and Setpoints — 4

If INPUT ACTIVATED PROFILES is disabled this screen
allows manual selection of the Active Profile using the
front panel or through communications.

Allows the user to manually select the Active Profile.

This screen initiates a copy of the Active Profile to any
one of the other profiles.

The secondary VT voltage when primary voltage is equal
to the rated transformer voltage (V trans rated/VT ratio).
Range = 60-140 V; Increment 1 V.

Indicates VT connection.

Allows the user to select the number of windings used to
calculate differential functions.

DISABLE WINDING
winl win2 win3 win4

The disabled winding will be removed from the differential
calculation. However, the disabled winding may be utilized
for other non-differential protection. See Section 4.6,
Transformer Connections, for additional information.
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4 Winding Setup (Cont.d)

CUSTOM XFM/CT CONNECTIO
disable enable

)

4-32

A CAUTION: Changing from a standard Transformer/CT
connection to the equivalent custom setting may cause the
relay to momentarily trip when current is present.

If Custom XFM/CT Connection is DISABLED (standard
transformer and CT configurations used), the relay auto-
matically computes the phase and magnitude compensa-
tion required for the differential currents.

If Custom XFM/CT Connection is ENABLED, then the HMI
will prompt the user to enter Transformer Phase Comp
Type and CT PH/Mag Comp Type values for each wind-
ing. Zero Seq Comp will also be required to be enabled
or disabled for each winding to complete this setting. See
Section 4.5, Transformer Connections, for additional
information.

W1 XFM PHASE COMP TYPE
0

=
N

XFM PHASE COMP TYPE
0

=
w

XFM PHASE COMP TYPE
0

=
N

XFM PHASE COMP TYPE
0

=
(@}
=

PH/MAG COMP TYPE

=
>
o
=

PH/MAG COMP TYPE

=
>
o
=

PH/MAG COMP TYPE

=
N
(@]
=

PH/MAG COMP TYPE

1 ZERO
isable

o =

SEQ COMP
enable

2 ZERO
isable

o =

SEQ COMP
enable

3 ZERO
isable

o =

SEQ COMP
enable

W4 Zero
disable

Seq Comp
enable

o Ya Ve Yo e Ve Ve Yan e YanYanYa
I
N/ NS/ N/ N/ N/ N/ NS/ N N/ N/ N N




4 Winding Setup (Cont.d)

(CT CONNECTION W1 )
\<—(1]\|W1 xfm wi con w2 xfm w2—>
L A A w2
(CT CONNECTION W1 h
Y dab dac inv_y -
S inv_dab inv_dac )
(CT CONNECTION W2 )
\<—xfm_w1 CON_w2 xfm_w2—>/
(CT CONNECTION W2 h
Y dab dac inv_y -
S inv_dab inv_dac )
(CT CONNECTION W3 )
\<—con_w2 xfm_w2 CON_W3- )
(CT CONNECTION W3 )
Y dab dac inv_y -
S inv_dab inv_dac )
(CT CONNECTION W4 )
\<—00n_w3 xfm_w3 CON_W4- )
(CT CONNECTION W4 h
Y dab dac inv_y -
S inv_dab inv_dac )
XFM CONNECTION W1 )
\<—oonw1 XM W1 con w2 xfm w2->
Lt XN _ w2,
('XFM CONNECTION W1 )
Y dab dac inv_y -
S inv_dab inv_dac )

/
XFM CONNECTION w2
\ .ccon_w2 XFM_W2 con_w3-> )

(XFM CONNECTION W2 h
Y dab dac inv_y -

< 1inv_dab inv_dac

(. J
(XFM CONNECTION W3 h
\<—xfm_w2 con_w3 XFM_W3—>/
(XFM CONNECTION W3 A
Y dab dac inv_y -

S inv_dab inv_dac )

System Setup and Setpoints — 4

A CAUTION: Changing from a standard Transformer/CT
connection to the equivalent custom setting may cause the
relay to momentarily trip when current is present.

B NOTE: When CT connection is chosen as delta, the
relay calculates line currents using delta CT
currents and the ground currents (for W2 and
W3 only). The line currents (not delta currents)
are displayed on the status screens (metering).
The line currents are also used for 50, 51, and
46 functions.

The Standard configuration requires the CT connection
to be defined as Wye, Delta-ab, Delta-ac, Inverse Wye,
Inverse Delta-ab, or Inverse Delta-ac. See Section 4.5,
Transformer Connections, for additional information.

A CAUTION: Changing from a standard Transformer/CT
connection to the equivalent custom setting may cause the
relay to momentarily trip when current is present.

The Standard configuration requires the Transformer
Winding Connection to be defined as Wye, Delta-ab,
Delta-ac, Inverse Wye, Inverse Delta-ab, or Inverse
Delta-ac. See Section 4.5, Transformer Connections for
additional information.

XFM CONNECTION W4
—con_w2 XFM_W4-

XFM CONNECTION w4
Y dab dac inv_y -

< 1inv_dab inv_dac
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4 Winding Setup (Cont.d)
S~

PHASE ROTATION
< PHASE seal in vt -

N [

PHASE ROTATION
a-c-b A-B-C

(R N

/

RELAY SEAL-IN TIME )

< conn phase SEAL IN .

RELAY SEAL-IN TIME OUTO1)
Cycles )

RELAY SEAL-IN TIME OUTO2)
Cycles )

RELAY SEAL-IN TIME OUTO3)
Cycles )

RELAY SEAL-IN TIME OUTO4)
Cycles )

RELAY SEAL-IN TIME OUTO5)
Cycles )

RELAY SEAL-IN TIME OUTO6)
Cycles )

RELAY SEAL-IN TIME OUTO7)
Cycles )

RELAY SEAL-IN TIME OUTOS8)
Cycles )

ACTIVE INPUT OPEN/CLOSE)
i6 i5 i4 i3 i2 I1 )

YR Y Y Y Y Y Y Y Y S

PULSE RELAY
08 07 06 05 04 03 02 of

32

LATCHED OUTPUTS
08 07 06 05 04 03 02 of

(o2

4-34

Indicates the phase rotation.

Seal-in time for output relays. Eight individual seal-in
delays can be specified for each output relay (OUT1-
OUT16 for expanded /O units).

Selects the active state for the six control/status inputs.
When highlighted (upper case), an open circuit activates
the input. When lowercase, a closed circuit activates the
input (default).

If Pulse Relay operation is selected, output will dropout
after the seal-in delay expires, even if the condition which
caused the relay to pick up is still out of band. When se-
lected, latching outputs are not available.

If any of the outputs are selected as latched, then after
tripping, this output will stay activated, even when the
tripping condition is removed. The Latched Output can
be reset using the TARGET RESET pushbutton. When
selected, Pulse Relay is not available.

If neither Pulsed or Latched Output is enabled, the output
contact will default to the normal mode. In this mode, the
output contact will stay energized as long as the abnormal
condition which caused it to operate persists. After the
abnormal condition is cleared, the contact will reset after
the programmed seal-in time has elapsed.

NOTE: See Figure 4-17 for Relay Setup of outputs
(Latched or Pulsed).
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4 Winding Setup (Cont.d)

(" V.T.x RATIO h VT Ratio

Y <VTX vtg ct_wi ct_w2—>/

(" V.T.x RATIO h

N AN,

e N\

S \i-th.xg VBI%TIcOt_m ct w2—- D VT Ground Ratio

(" V.T.g RATIO )

N AN,

(W1 C.T. RATIO h CT Ratios

S <vtx vtg CT_W1 ct_w2—>/

(W1 C.T. RATIO h

N AN,

(W2 C.T. RATIO h

S <vtx vtg ct_wi CT_W2—>/

(W2 C.T. RATIO h

N AN,

4 W2 C.T. GROUND RATIO )

| <CT_W2G ct_3 ct_wdg~> )

4 W2 C.T. GROUND RATIO )

N AN,

(W3 C.T. RATIO h

Y <ct w2g CT_W2 ct_w3g—>/

(W3 C.T. RATIO h

N AN,

4 W3 C.T. GROUND RATIO )

| cct_w2g ct 3 CT_W3G~> ) CT Ground Ratios

[ W3 C.T. GROUND RATIO ) The relay will calculate the W2, W3 and W4 line currents

\ 1 Y, when a delta CT configuration is selected, as follows:

(W4 C.T. RATIO A For Delta ab CTs:

Y <CT_W4 ct_w4g ) Line Current IA:(Iab—Ica+(Ig/CTCF))/3

WA C.T. RATIO ~ t?ne Current IBi(IbC—Iab+(|g/CTCF))/3

L 1 ) ine Current 1_=(I_, -1+ (Ig/CTCF))/3

where |, 1, |, are the currents that enter the relay, and

(W4 C.T. GROUND RATIO ) I, is the measured ground current.

| <ct_wdg CT_W4G- y

- N CTCF is given by _CZLPJ:Ias.e_BaI.LQ.
W4 C.T. GROUND RATIO CT Ground Ratio

N AN,
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Setup System

e = R
e o =l

[0 Iizatler = Enable [ Digabler ™ Enabls T )= O

HEEE B EE

Figure 4-15 IPScom® Relay Setup System Dialog Screen (2/3 Winding)
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Setup System

Q< 7 N

’7 N - Enable Al 'windings

[+

e 1 e 1 M

Figure 4-16  IPScom® Relay Setup System Dialog Screen (4 Winding)
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If neither Pulsed or Latched Output is enabled, the
output contact will default to the normal mode. In
this mode, the output contact will stay energized
as long as the abnormal condition which caused it
to operate persists. After the abnormal condition is
cleared, the contact will reset after the programmed
seal-in time has elapsed.

Output Settings | Input S ettings
—Latched Outputs
C1 Oz Oz 04 Os Os O7 Os
Cls Clio O Cl1z2 Oz Ol 14 O115 O 16
—Pulzed Outputs
1 Oz Oz O4¢4 Os Os O7 Os
Cls Clio O Cl12 01z Ol 14 0115 O 16
—FRelay Sealin Time
Output 1: a0 2 [ 1 =160 (Cycles)
Output 2 a0 2 [ 1 =160 (Cycles)
Output 2 20 2 [0 I =160 Cycles)
Output 4 a0 2 [ 1 =160 (Cycles)
Output 5 a0 2 [ 1 =160 (Cycles)
Output 6 a0 2 [ 1 =160 (Cycles)
Output 7: 20 2 [0 [*] =160 [Cycles)
Output & a0 2 [ [ =160 (Cyeles)
Output 9 a0 2 [l [ &160 (Cyeles)
Output 10: a0 2 [l [ =160 (Celes)
Output 11: 20 2 [l [*] =160 [Cyeles)
Output 12: a0 2 [l [ =160 (Cyeles)
Output 13 a0 2 [l [ &160 (Cyeles)
Output 14: a0 2 [l M &80 (Cecles)
Output 15: 20 2 [l ] =160 [Cyecles)
Output 16: a0 2 [l ¥ =160/ (Cyeles)
Save Cancel

Figure 4-17 IPScom Selection Screen for Output Settings
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[ Spstem | Dutput Settings | Input Settings |

=|hput Active State [Open]

Cl Clz2 Cls [Cls O]s Cle v [Cls [ls
1o Ol 2 O3 014 CI1s Ce 017 O s

—Input Active State [Cloze]

M1 A2 k3 4 M5 e M7 Fe 8
10 11 B 12 (13 [ 14 B 15 B 18 B2 17 B 18

| Save

Cancel

Figure 4-18 IPScom Selection Screen for Input Settings

4-39



M-3311A Instruction Book

4.3

System Diagrams

4-40

M-3311A Typical

Connection Diagram
Two Winding Model

This function is available as a
standard protective function.

O This function is available in the
Optional Voltage Protection Package

M-3311A

Targets
(Optional)

Integral HMI
(Optional)

Metering

Sequence Of
Events

Waveform Capture

IRIG-B

Front RS232
Communication

Rear RS-232/485
Communication

Multiple Setting
Groups

Programmable 1/O

Programmable
Logic

Self Diagnostics

Dual Power Supply
(Optional)

50 51

50
ROAOC

-«

>
A
T Wi&(\j/i{‘)g 1
VAAAY
Y Y Y
il _3 Wi(r\llgliZn)g 2
VT
3
3
B
D)
i D
|

Figure 4-19 M-3311A (Two Winding-Two or Four Voltage Inputs)

Typical One-Line Function Diagram




M-3311A Typical
Connection Diagram
Three Winding Model

System Setup and Setpoints — 4

O This function is available as a

standard protective function.

This function is available in the
Optional Voltage Protection

Packages.

=
w
w
-
[N
>

Targets
(Optional)

Integral HMI
(Optional)

Metering

Sequence Of
Events

Waveform Capture

IRIG-B
Front RS232
Communication

Rear RS-232/485
Communication

Multiple Setting
Groups

Programmable 1/0

Programmable
Logic

Self Diagnostics

Dual Power Supply
(Optional)

o (IR

K:i

NOTE

87GD

NOTE

o
=}
z

E-O®

1
i

50G
NOTE

50N

Sr020C

3-CT

51G

v

(W2)
1-c1

51G

D)

ANANY

Winding 2 \AAN

Winding 1
(W1)

Winding 3
(W3)

1-CT

BF

O

NOTE

1

NOTE

HHDE
510,00C

*

2l
g

3-CT

* 49 Function can only be enabled in one winding.

B Note:

A

ments, each with individual pickup and time delay setpoints.

Figure 4-20 M-3311A (Three Winding-Two or Four Voltage Inputs)

Typical One-Line Function Diagram

\ 4

All 50 and 50G functions may be applied instantaneous or definite time, and are multiple (2) ele-
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M-3311A Typical O This function is available as a
; ; standard protective function. Winding 4 Winding 1
Connec_tlop Diagram (W4) W1)
Four Winding Model This function is available in ol 3ct
the Optional Voltage < rql 52 52 Ip"\l >
Protection Packages
M-3311A
1 *
s 2l0/00.C
(Optional)
Integral HMI
EHEH®) A
Sequence Of Vg 2 2 Vy
*
EHOE O F 0000
Ay
@@
Front RS232 Winding 2 CAAAAAAN o
| W2) =YY Y Ay e 3
Rear RS-232/485 Gl D)
Communication D
Multiple Setting
Groups rer Ty
7
Programmable
Logic
== =
Dual Power Suppl
(Optional)
RJ45 Ethernet
(Optional) N
1 1 B C
*
/ 3-cT |
=B

* 49 Function can only be enabled in one winding.
B Notes:

1.  All 50 and 50G functions may be applied instantaneous or definite time, and are multiple (2)
elements, each with individual pickup and time delay setpoints.

2. Two voltage inputs are available in the 4-winding model of the M-3311A. These are a phase
voltage V, use for the 810/U, 27, and 24 Functions and the V_ broken delta input voltage used
for the 59G function. These voltage inputs are not winding dependent.

Figure 4-21 M-3311A (Four Winding-Two Voltage Inputs) Typical One-Line Function Diagram
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M-3311A Typical This function is av ailable as a
Connection Diagram standard protective function.

Four Winding Model This function is available in the Winvfe/izg 4 winding 1
O Optional Voltage Protection (Wa) wi)

Package il il
: < N aa) »
——52 52 ——>

<
¢
I
[
P
>

Targets
(Optional)

Integral HMI
(Optional)

A

Metering

Sequence Of v 2
Events G VT

O 006

Winding 2 Winding 3
W2) S YY YN Y Y (w3

Waveform Capture

IRIG-B

Front RS232
Communication

Rear RS-232/485
Communication

Multiple Setting

Groups 1cT

D
D)

I

Programmable I/O

Programmable
Logic

Self Diagnostics

Dual Power Supply
(Optional)

RJ45 Ethernet
(Optional)

U

o R [

\21

1 * ]
Sl000¢
3-cT _]
1 3-c1 |
S10,00C *

* Two sets of summed winding ¢ uurents
can be enabled at a time.

|\

A
A 4

* 49 Function can only be enabled in one winding.

B Notes:
1.  All 50 and 50G functions may be applied instantaneous or definite time, and are multiple (2)
elements, each with individual pickup and time delay setpoints.
2. Two voltage inputs are available in the 4-winding model of the M-3311A. These are a phase

voltage V, use for the 810/U, 27, and 24 Functions and the V_ broken delta input voltage used
for the 59G function. These voltage inputs are not winding dependent.

Figure 4-22  M-3311A (Four Winding-Two Voltage Inputs)
Summing Currents One-Line Function Diagram
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cC B A
M-3311A Output Contacts
+
52 — | | | | .
OO ;
M-3311A (W-1) H
i
|
PS2 PS1 Self- PIS ouT 2 ouT1 i
Test Typical Typical |
i
|
i
6.6 @9 ® ). i
- Self- Power OK Trip i
Test Status Alarm
Alarm Alarm 52
—|— Trip
—®
M-3311A Input Contacts
r1=1 .1 IN1
- IN2 IN3 IN
C| Bl A Winding 1 52b. i i
1 b 9 b I W-1) (52b) Typical Typical Return
I ' Q.. @ O G
' I I>c
I L B 52b Other Other
I T Inputs Inputs
'
I -~ o |, M-3311A (W-2)
g I A °63
' A
' o
I I c B L
‘c| 8| A =
I ' Winding 2 1
—_ = - (W-2)
- NOTES:
M-3311A VEETENY
LA e 39, @ A e o @ Delta-Wye power transformer shown
with Wye-Wye connedted CTs
(Connected #4 DABY yy). Other
L 2 o Vs connections are possible.
1 Blo o @
= = OR AND @ Alternate VT connections (see
Instruction Book Chapter 5)
c B |A M-3311A
e o . Ve L @ @ Status Inputs and Relay Output are
L 39 Go) Cle o designated.
% @ Extra Outputs may be designated for
-T_ r control/supervisory operation.
52 1
c|B|A
- M-3311A (W-2)

® ©®
-

Figure 4-23  Typical (Two Winding-Two Voltage Inputs) Three-Line Connection Diagram
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M-3311A Output Contacts

+
cC B A
L1 I I [ T I ‘
@ © i
i
i
52 PS2 PS1 Self- PIS ouT2 ouT1 |
Test Typical Typical 1
M-3311A (W-1) i
6)__@3 (19 ® 34 !
Self- Power OK Trip %
Test Status Alarm
Alarm Alarm 52
—l— Trip
M-3311A Input Contacts
® IN 1 IN2 IN3 N
(52b) Typical Typical Return |
i
<4 ® O
T ° 52 Other Other
cle| a Winding 1 T inpuis inputs
I I ) (W-1)
e e @ Two VT Open-Delta Connections

- Ty

I
L
A
|
- o | io | M-3311A (W-2) | |.39 . .@ @3 ’l

®

| ———

|||-0

|
.
I C B
0

winding2 L 'wﬂ_.l.ugv \i_
{7

I N S (W-2) w =
A

& Broken Delta VTs TMNo [Mo LM \L_|=_
U] Y

. NOTES:

I

%

@ Delta-Wye power transformer shown
with Wye-Wye connedted CTs
(Connected #4 DABY yy). Other
connections are possible.

o (@ & © & & ]
SR

[o @ Three VT Wye-Wye Connection @ Status Inputsand Relay Output are

55, ] designated.

~

@ Alternate VT comections (see

gl A M-3311A Instruction Book Chapter 5)

- M-3311A (W-2)

@ Extra Outputs may be designated for
control/supervisory operation.

57, o6

Figure 4-24  Typical (Two Winding-Four Voltage Inputs) Three-Line Connection Diagram
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M-3311A Output Contacts

+
] ] ] ] ] ] \
© ;
|
pS2 PSs1 Self- PIS ouT 2 ouT1 !
Test Typical Typical { L
@ & ! M-3311A (W-1)
6) 63 | .
' @A\ ~@;
Self. ower OK Trip B
Test Status Alarm | .
Alarm Alarm 52
T @ J\/—
*
39—/ h—'.'
M-3311A Input Contacts | O @
IN1 IN 2 IN3 IN
(52b) Typical Typical Return - -
@) O) ® ® -
= inpus inpus 52
Power
Transformer
| -
i Winding 2 Winding 1 Winding 3 !
. (W-2) (W-1) (W-3) I
I armm :
L)
| sy
l c'MmMm
N -
M-33L1A (W-2) |
G2
(J
G0 5
- -
Cc| B A
M-3311A Vq) M-3311A
L]
A e o
VG
L]
1 Ble o @
AND
A B |° M-3LIA - vy .
o o LY @ Cle o @
3% _T_ ‘ 3
L YA
52 52
A B |C C| B A
M-3311A (W-2)
4 *~—
L =

Figure 4-25  Dypical (Three Winding-Two Voltage Inputs) Three-Line Connection Diagram
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A B C
M-3311A Output Contacts
+ v
1 ]| | L 1 | M-3311A (W-1)
J
®© ® ? ? & \-&
PS2 PS1 Self- PIS out2 ouT1 - .
Test Typical Typical @_ 4
6.6 @9 &) @)
L]
Test Status Alarm
Alarm Alarm 2
—|— Trip — —

M-3311A
52
NOTES: @
v & Broken Delta VTs
Delta-Wye power transformer shown 69)
with Wye-Wye connedted CTs .

(Connected #4 DABY yy). Other

: k M-3311A
connections are possible.

Alternate VT comections (see
Instruction Book Chapter 5)

J
@ Status Inputsand Relay Output are v
designated.
@ Extra Outputs may be designated for
o
L)

e
Q@ ¢
H Lo o

control/supervisory operation.

.
................ \f \L_L M-3311A
@ Two VT Open-Delta Connections Als lc = = .
s e

o
M-3311A Input Contacts _§ L.

)
.
HE IN2 IN3 IN St @'
1 (52b) Typical Typical Return }
0@ G @ . .
1 W e
- T&’L“f.; isied L
> L
Power L L
Transformer = =  Three VT Wye-Wye Connection @
| - - - I
. Winding 2 Winding 1 Winding 3 '
| (W-2) (W-1) (W-3) |
' e s |A |B |C o .
AT A
M-3311A (W-2) |, I, MF33L1A (W-3)
o) G~ D) D
52 52
e @
A |B |C = cls| A
M-3311A (W-2)
o *—

Figure 4-26  Typical (Three Winding-Four Voltage Inputs) Three-Line Connection Diagram
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52

M-3311A" (W-4)

©)

Wi

N
(s
C

®

®

i—e

M-3311A Input Contacts

IN1 IN2 IN3 IN
(52b) Typical Typical Return

@ @ @ )

520 Other Other

Inputs Inputs

Winding 2 Power
w-2)  Transformer

+

|||—<i

M-3311A Output Contacts

—

] ]

@ &)
Self- P/S
Test

@9 ®

®— O

AL A o i N s s 0 0
B ML | e
| | ).
MB311A (W2 1, 1L, M-331IA (W-3)
6o 6D D 59~
K] L
- -
M-3311A V¢ M-3311A B A
3 g '037 '\ . A e e Ve
2 3 % J
L Ble o &
= = OR AND 3
A |B |C M-3311A v/
¢ o L ¢ @ C_. o o ©9
£, £
= f( A
52 - 52
A ls |c cl 8| a
M-3311A (W-2)
. !
@ a6)
- -
5 5 4
O

Figure 4-27  Typical (Four Winding-Two Voltage Inputs) Three-Line Connection Diagram
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4.4 System Setpoints

Setpoint Profiles (Setting Groups)

Up to four setpoint profiles may be used. Each
profile contains a function configuration and
associated settings. One of the four profiles may be
designated as the Active Profile which will contain
the parameters that the relay will actively use. Only
the Active Profile may be edited.

The Active Profile may be designated either
manually using the HMI interface, by control/status
input activation (input activated profiles enabled,
see Table 4-4) or by remote communication.

A Copy Profile feature is available that copies
an image of the Active Profile to any one of the
other three profiles. This feature can speed up
the configuration process. Consider, for example,
a situation where a breaker will be removed from
service. Two profiles will be used: an “In Service”
profile (Profile 1) and an “Out of Service” profile
(Profile 2).

Profile 2 will be identical to the “In Service” profile,
with the exception of the overcurrent settings. Profile
1 is set to be the Active profile, and all setpoints
entered. An image of Profile 1 will then be copied
to Profile 2 with the Copy Active Profile command.
Profile 2 is then selected as the Active Profile and
the overcurrent setpoints modified.

A CAUTION: During profile switching, relay
operation is disabled for approximately 1 second.

Utilizing the above feature not only accelerates
the configuration process, but also removes the
possibility of errors if all setpoints are re-entered
manually.

System Setup and Setpoints — 4

Configure Relay Data

The relay is shipped with a certain group of standard
functions, including other optional functions, as
purchased. Both of these groups define a configurable
set of functions. Only members of this set may be
enabled/disabled by the end user. (Optional functions
not purchased cannot be enabled.)

Functions designated as DISABLED are inactive
and will not be available for tripping. All menus
associated with inactive functions will be unavailable.

The general information required to complete the
input data on this section includes:

» Enable/disable function
» Output choices
* Input blocking choices

Functions

Configuration of the relay consists of enabling
the functions for use in a particular application,
designating the output contacts each function will
operate, and which control/status inputs will block the
function. The choices include eight programmable
output contacts (OUT1-OUT8) and six control/status
inputs (IN1-IN6)/(OUT1-OUT16 and IN1-IN18 for
expanded I/O units).

Control/status inputs may also initiate actions, such
as Breaker Failure Initiate, Trigger Oscillograph
Recorder, Switch Setpoint Profile, or initiate
an IPSlogic function. The control/status inputs
and output contacts need to be chosen before
configuring the individual functions. Both can
be recorded on the Relay Configuration Table in
Appendix A, Forms.
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Special Considerations

Status input IN1 is pre-assigned to be the 52b
breaker contact. IN5 and IN6 may be used to se-
lect setpoint profiles (with input activated profiles
enabled).

Outputs 1-6 and 9-23 are form “a” contacts (nor-
mally open), and outputs 7 and 8 are form “c” con-
tacts (center tapped “a” and “b” normally closed)
contacts. Output contacts 1-4 contain special
circuitry for high-speed operation and pick up 4
ms faster than outputs 5-8. Function 87 outputs
are recommended to be directed to OUT1 through
OUT4 contacts.

4-50

The following functions can be configured using
enable/disable output, and status input blocking
designations:

+ 24 Volts/Hz Overexcitation: Definite Time
#1, #2, Inverse Time
+ 27 Phase Undervoltage

* 46W2/W3/W4 Negative Sequence Over-
current: Definite Time, Inverse Time

e 49 Winding Thermal Protection (W1,
W2,W3,W4)

¢ 50 Instantaneous Phase Overcurrent, #1,
#2, #3, #4, #5, #6, #7, #8

e 50BFW1/W2/W3/W4 Breaker Failure

e 50GW2/W3/W4 Instantaneous Ground
Overcurrent, #1, #2

¢ 50N Instantaneous Residual Overcurrent,
#1, #2, #3, #4, #5, #6, #7, #8

¢ 51 Inverse Time Phase Overcurrent #1,
#2, #3, #4

e 51GW2/W3/W4 Inverse Time Ground
Overcurrent

¢ 51N Inverse Time Residual Overcurrent
#1, #2, #3, #4

59 Phase Overvoltage, #1, #2, #3

59G Ground Overvoltage, #1, #2

81 Over/Under Frequency: #1,#2 #3, #4
87H Phase Differential Current, High-set

e 87T Phase Differential Current, Harmonic
Restrained Percentage Differential

e 87GDW2/W3/W4 Ground Differential: #1,
#2

e Through Fault Monitoring

e TCM Trip Circuit Monitoring

e BM Breaker Monitoring: W1, W2, W3, W4
* |PSlogic: #1,#2,#3,#4 #5,#6

(+) = Denotes the Optional Voltage Protection Pack-
age Functions

+ + +



24 \Volts/Hz Overexcitation

BENOTE: Two or four voltage inputs are available
for the M-3311A. The Voltage Input can
be a phase voltage input or voltage
generated from a broken delta VT con-
nection. 810/U, 27, and 24 Functions
are only available if the voltage input is
connected to the phase voltage. If the
voltage input is connected to phase volt-
age, Function 59G will be unavailable.
Function 59G is only available if the
voltage input is connected to a broken
delta VT. If voltage input is connected to
broken delta VT, Functions 810/U, 27,
and 24 will be unavailable.

The 24 Volts-Per-Hertz (V/Hz) function provides
over-excitation protection for the transformer. As the
volts per hertz level rises above a transformer’s limit,
leakage flux increases. The leakage flux induces
current in the transformer support structure causing
rapid localized heating.

In power plant applications, over-excitation can
occur due to sudden tripping of the generator as a
result of faults and other abnormal conditions.

In Extra High Voltage (EHV) applications, an incor-
rectly switched line can lead to over-excitation at
tapped transformers due to combined capacitance.

In transmission and distribution applications, sud-
den loss of load or improper capacitor/reactor
switching may result in overexcitation.

This function provides two Definite Operating Time
setpoints, four families of Inverse Time curves widely
used in the industry (see Appendix D, Figures D1 to
D4), and a linear reset rate programmable to match
specific cooling characteristics of the transformer.
The V/Hz function provides reliable measurements
of V/Hz for a frequency range of 10-80 Hz.

When applied for generator and unit transformer
protection, the first task in setting this relay function
is to determine the desired protective levels and
times. This can be accomplished by combining the
V/Hz limit curves of the transformer and the associ-
ated generator on one graph and simplifying the re-
sultinto one curve to coordinate with the protection.

System Setup and Setpoints — 4

Example of Transformer limits:

e Full Load V/Hz = 1.05 PU (HV terminals)
e No Load V/Hz = 1.10 PU (HV terminals)

BENOTE: The curves must be on the same volt-
age base to be combined on one graph.
An example is shown in Figure 4-28,
Example of Capability and Protection
Curves. The manufacturer of the genera-
tor and transformer will provide these
over-excitation capability limits.

Depending on these characteristics, they can best
be matched by one of the four families of inverse
time curves, alone or in conjunction with definite
time setpoints. Coordination of capabilities and
protection is achieved when the time between the
relay operation and the capability limit is sufficient
for the breakers to open and de-energize the units.
This coordination time is read vertically between
the two curves at any given V/Hz value.

Figure 4-28, Example of Capability and Protection
Curves, illustrates a composite graph of gen-
erator limits, transformer limits, a chosen inverse
time curve, inverse time pickup, and definite time
setpoint. While inverse time curve selection may
provide more selective and sensitive protection,
a traditional two-step protection scheme may be
realized by using the two definite time functions
(24DT #1 and #2), and disabling the inverse (24IT)
element.
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1000
Generator Limit Curve |
100 —— H
— Transformer Limit Curveld
™ on Generator Base [
EERNE S Inverse Square Curve ]
k K=5
10 B | A - =
@ N H
3 N Combined Protection [
s \\* o Curve H
£ NG IO~ L
NOY- 14
E 1 s
= - Definite Time Delay s
TR
S R B R SRS R AR Y AN
0.1 Definite Time Pickup : == ==
1. N | [ O N N AN N A O B
Inverse Time Pickup 77A1§?
!
AT
0.01 = ;

100 105 110 115 120 125 130 135 140 145 150
Percentage Volts/Hz

Figure 4-28  Example of V/Hz Capability and Protection Curves
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24DT#1 PICKUP
110%

24DT#1 DELAY

360 Cycles
(" 24DT#2 PICKUP )
L 110% )
(" 24DT#2 DELAY )
| 360 Cycles )
(" 24IT PICKUP )
_ 105% )
(" 24IT CURVE )

S CRV#1 crv#2 crv#3 cr‘v#4/

9

[>24IT TIME DIAL

[24IT RESET RATE j

200 Seconds

System Setup and Setpoints — 4

Definite time setpoint #1 establishes the V/Hz level above which
the protection operating time will be fixed at the definite time delay
#1 (See Figure 4-28). 100% is equal to nominal voltage at nominal
frequency (50/60Hz). See Section 4.2, Configuration.

Delay time #1 establishes the operation time of the protection for all
V/Hz values above the level set by definite time setpoint #1. Note that
delay time #1 (A.1 in Figure 4-28) must be less than the operating
time of the selected inverse curve at the definite time setpoint #1 V/
Hz level (A.2 in Figure 4-28). Delay time A.1 becomes the definite
minimum time for the inverse curve which prevents misoperation
during transients. It is highly recommended that 24DT #1 be enabled
along with 24IT function.

Definite time setpoint #2 could be programmed to alarm, alerting
the operator to take proper control action to possibly avoid tripping
(may be used to trip). Time to operation at any V/Hz value exceeding
Definite time setting #2.

As shown in Figure 4-28, the pickup value is the V/Hz value (in %)
that the chosen inverse curve begins protective operation. Typical
value is 105%.

The appropriate curve family for this protection application is desig-
nated by circling the CRV #. These curves are shown in Appendix
D, Inverse Time Curves. Note that the operating times are constant
above 150% V/Hz values.

The appropriate curve in the family is designated by the associated
“K” value of the curve. These are shown in Appendix D, Inverse
Time Curves.

After any V/Hz excursion, cooling time must also be taken into ac-
count. If the unit should again be subjected to high V/Hz before it
has cooled to normal operating levels, damage could be caused
before the V/Hz trip point is reached. For this reason, a linear reset
characteristic, adjustable to take into account the cooling rate of the
unit, is provided. If a subsequent V/Hz excursion occurs before the
reset characteristic has timed out, the time delay will pick up from
the equivalent point (as a %) on the curve. The value entered here
should be the time needed for the unit to cool to normal operating
temperature if the V/Hz excursion time was just under the trip time.
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24: YoltsiHz Overexcitation

Figure 4-29  IPScom® (24) Volts/Hertz Setpoint Ranges
Path: Relay/Setup/Relay Setpoints/24 Volts/HZ Overexcitation

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel Returns the user to the previous window; any changes to the displayed information are lost.
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27 Phase Undervoltage

System Setup and Setpoints — 4

The 27 Undervoltage function may be used to detect

BNOTE: Two or four voltage inputs are available any condition causing long term undervoltage

for the M-3311A. The Voltage Input can
be a phase voltage input or voltage
generated from a broken delta VT con-

This function is used to shed the transformer load
when the power system does not have enough re-

nection. 810/U. 27. and 24 Functions active support, similar to the Over/Underfrequency
are only available if the voltage input is (810/U) function.

connected to the phase voltage. If the
voltage input is connected to phase volt-
age, Function 59G will be unavailable.

The Inhibit setting of this function prevents it from
operating during fault conditions.

Function 59G is only available if the BNOTE: Only one 27 Phase Undervoltage ele-

voltage input is connected to a broken

delta VT.

4 Winding

(27 PICKUP
S 108 Volts

(27 INHIBIT
| disable ENABLE

(27 INHIBIT
S 108 Volts

(27 DELAY
S 30 Cycles

(2 P 7

2/3 Winding

("27#1 PICKUP
9 108 Volts

((27#1 INHIBIT
\DISABLE enable

((27#1 INHIBIT
9 108 Volts

("27#1 DELAY
9 30 Cycles

(2 P 7

ment is available in Four Winding ap-
plications.

Undervoltage pickup establishes the voltage level below which the
function timer will start.

Enables or disables the undervoltage inhibit feature.

Undervoltage inhibit establishes the voltage level below which the
function will be disabled.

The operating time of the function.

BNOTE: These screens are the same for #2 and
#3 elements on 2/3 applications.
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27. Phase Undervoltage
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BNOTE: Elements #2 and #3 are not available in Four Winding applications.

Figure 4-30 IPScom® (27) Undervoltage Setpoint Ranges (2/3 Winding)

271: Phase Undervoltage

Figure 4-31 IPScom (27) Undervoltage Setpoint Ranges (4 Winding)

Path: Relay/Setup/Relay Setpoints/27 Phase Undervoltage

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel Returns the user to the previous window; any changes to the displayed information are lost.
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46 Negative Sequence Overcurrent

The 46 Negative Sequence Overcurrent function
provides protection against possible damage due
to unbalanced faults and open conductors.

The pickup setting of this function can be set below
the system load for increased sensitivity for phase-
to-phase fault backup of feeder protective relays.

This function has a definite time element and an
inverse time element. The definite time pickup value
and definite operating time are typically associated
with an alarm function. The inverse time element is
typically associated with a trip function.

(" 46DTW2 PICKUP
0.50 Amps

46DTW2 DELAY
120 Cycles

46ITW2 PICKUP
1.00 Amps

46ITW2 CURVE
BEDEF beinv bevinv beeinv

46ITW2 TIME DIAL
5.0

46DTW3 PICKUP
0.50 Amps

46DTW3 DELAY
120 Cycles

461TW3 PICKUP
1.00 Amps

46ITW3 CURVE
BEDEF beinv bevinv beeinv

46ITW3 TIME DIAL
5.0

TN N N O NC O N7C NN N NN

System Setup and Setpoints — 4

The inverse time function can be selected as one
of the eleven curve families: definite, inverse, very
inverse, extremely inverse, and four IEC curves and
three IEEE curves. The operator selects the pickup
and time dial settings.

This protection must not operate for system faults
that will be cleared by feeder/line relaying. This re-
quires coordination with feeder line protection, bus
differential, and breaker failure backup protections.

BNOTE: Winding Four is not available in Two or
Three Winding applications.

Winding 2 negative sequence overcurrent pickup establishes the
negative sequence overcurrent level above which the definite time
function timer will start. This element operates on 1.

This setting is the operating time of the definite time function.

Negative sequence overcurrent pickup establishes the negative
sequence overcurrent level above which the inverse time function
timer will start. This element operates on |,

This setting selects one of eleven families of curves, as shown in
Appendix D, Figures D-5 through D-15.

The appropriate curve in the selected family of curves is chosen here.

BNOTE: These screens are the same for Winding 4.
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46: Negative Sequence Overcurrent

BNOTE: Winding Four is not available in Two or Three Winding applications.

Figure 4-32  IPScom® (46) Negative Sequence Overcurrent Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/46 Negative Sequence Overcurrent

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel Returns the user to the previous window; any changes to the displayed information are lost.

4-58



49 Winding Thermal Protection

The thermal overload function provides protection
against possible damage during overload condi-
tions. Temperature and overload monitoring of
oil-filled transformers are carried out with the use
of indicating thermostats (standard). The oil ther-
mometer, which measures the top oil temperature,
cannot be relied upon to detect short-time overloads
beyond permissible limits.

Transformers without winding thermometers should
have a thermal current protection with operating
current/time characteristics that correspond to the
current overload characteristic of the transformer
windings. For transformers with winding thermom-
eters, a thermal current protection will provide a
back-up function for this monitoring device.

System Setup and Setpoints — 4

The 49 function uses the demand current as
pre-load current, to protect the transformer following
the IEC-255-8 standard:

(Iioad/Imax)? — (Ipreload/Imax)2
(lioad/Imax)? — 1

t=1xLn

Where: t = time to trip

T = time constant

lad = relay current

Ipretload = pre-load current

Imax = maximum allowed continuous overload current

The pre-load current”l .~ "is the previous average
current for the last 15 minutes, 30 minutes, or 60
minutes programmable into the demand metering.

The M-3311A includes four setpoint groups that
can accommodate a power transformer’s different
MVA requirements. One setpoint group can be used
for basic rating setpoints and others can be used
to change to a second group of setpoints for use
with higher ratings when forced cooling is required.

Example: If we consider that the transformer was
working with 80% of its rating power prior to over-
load, then the current goes up to 2.0 times the
maximum current (Iload/Imax=2.0). Selecting the
curve P=0.8 (see Figure 4-33), we have t/t=0.1133.
If T =30 minutes, then the time delay for this condi-
tion would be: t=0.1133 x 30=3.3999 minutes.

BENOTE: Winding Four is not available for selection
in Two or Three Winding applications.
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49 - Overload Curves

10

\
L\

' \ 0.1
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AN P=0.8"]
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\\ P=0.9—
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N, P=0.99 0.001
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lioad / I max
Ipreload
where: P=

max

Figure 4-33 49 Function Overload Curves
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System Setup and Setpoints — 4

(" 49 TIME CONSTANT
(5.0 Min

) Selects the time constant, ‘v’
%

4 49 MAX OVERLOAD CURREN'P Selects the maximum allowed continuous overload current.
9 2.00 Amps )

(" 49 CURRENT SELECTION ) Select the winding current to be used as the input.
sum1l sum2 wi w2 w3 w4

L %
49: Winding Thermal Protection x|
Tirme Constant; I 5.0 10 A | | _’l 939.5 [mir) Dizabile |
Max Overload Currert: I 2.00 1.00 LI J _“I 10.00 [4)

Curent Selection: & Suml © Sum2 & Wil w2 & w3 i

1

S 1 I i = 11 1 I o I 8 s i 0 I I I

Outputs Blocking Inputs
M1l 2020141015 B 7 I8 M1 Tzl alarrsl el 7 &4
e I s = 0 s | e I I s = I

Save | Cancel I

B NOTE: Winding Four is not available for selection in Two or Three Winding applications.

Figure 4-34  IPScom® (49) Winding Thermal Protection Setpoint Ranges
Path: Relay/Setup/Relay Setpoints/49 Winding Thermal Protection

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel Returns the user to the previous window; any changes to the displayed information are lost.
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50BF Breaker Failure

The 50BF function is applicable when a transformer
breaker is present. If enabled, the 50BF-Ph phase
detector element is used for breaker failure and the
50BF-N provides breaker flashover protection (see
Figure 4-35). This provides an additional Breaker
Failure Initiate, which is active only when the breaker
is open.

50BF-Phase Breaker Failure

When the M-3311A Transformer Protection Relay
detects an internal transformer fault or an abnormal
operating condition, it closes an output contact to
trip the transformer breakers. Protection output
contacts must be connected to trip the breakers
required to isolate the transformer from the system.
The breaker failure condition is detected by the
continued presence of current in any one or more
phases after a breaker trip command is issued.

50BF-Ph
I>Pickup \
50BF-N ND Programmed
I>Pickup g ?i?ri?; Output
Contact
/ TDOE ontacts
Input Initiate

Output Initiate

Figure 4-35
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Implementation of the transformer breaker failure
function is illustrated in Figure 4-35. The breaker
failure timer will be started whenever any one of
the designated output contacts or the external
programmed breaker failure initiate control/status
inputs are activated. The breaker failure (TDOE)
timer continues to time if any one of the phase cur-
rents is above the 50BF-Ph pickup setting.

50BF-Residual Element

This overcurrent relay is energized from the residual
current, see Figures 4-19 through 4-22, One-Line
Functional Diagrams. This function is internally
identical to the 50BF-Ph element and operates us-
ing residual (triple zero sequence) current.

Breaker Failure Logic Diagram



(50BFW1 PICKUP RESIDUAL )

_ 1.00 Amps )
(50BFW1 PICKUP PHASE )
_ 1.00 Amps )

(50BFW1 INPUT INITIATE )
| i6 i5 i4 i3 i2 11 |

(50BFW1 OUTPUT INITIATE )
\08 07 06 05 04 03 02 01/

(50BFW1 DELAY
S 30 Cycles

~
J

System Setup and Setpoints — 4

Sets 50BFW1 residual current pickup. 0.5A is a typical setting.
This element operates on 31

Sets 50BFW1 phase current pickup. 0.3 A is a typical setting.

Designates the control/status inputs which will initiate the breaker
failure timer.

Designates the relay outputs which will initiate the breaker failure
timer.

For transformer breaker failure use, the time delay should be set to
allow for breaker operating time plus margin.

BNOTE: These screens are also applicable for Windings 2, 3 and 4.

BNOTE: Winding Four is not available in Two or Three Winding

applications.
50BF: Breaker Failure X
Winding 1 | winding 2 | inding 3 | Winding 4|
Phase Pickup: | 1.00 010 4| | ARG Disable |
Residual Fickup: | 1.00 010 4| | 1000 )
Time Delay: [ 30 1 4] | =160 [Cycles)
— Dutput Initiate  Input Initiate
Ffirzrar4rsher" 7 s M1TCzrrararf-s-efCsCel g
=T e = e S el I o T 2 e e s e 7 e
Dutputs i Blocking Inputs
M1l zlr3arCarsiel" 7o is MilrCzlralrCarsle 7 e Fls
= 1 e = N e I = = 0 = = o o
Save | Cancel I

BNOTE: Winding Four is not available in Two or Three Winding applications.

Figure 4-36  IPScom® (50BF) Breaker Failure Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/50BF Breaker Failure

COMMAND BUTTONS
Save

Cancel

Saves all information to the relay.

Returns the user to the previous window; any changes to the displayed information are lost.
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50/50G Instantaneous Overcurrent, Phase &
Ground

The Instantaneous phase 50 and Instantaneous
Ground 50G overcurrent functions provide fast
tripping for high fault currents. The settings of both
functions must be set such that they will not pickup
for faults or conditions outside the immediate protec-
tive zone. Two overcurrent elements are available
on Windings 2, 3 and 4 for 50G. The phase over-
current elements (50) operate when any individual
Phase A, B or C current exceeds the pickup. These
elements also allow the user to program several
logic schemes described in Section 4.5, System
Application and Logic Schemes.

("50#1 PICKUP
L 1.00 Amps

/50#1 CURRENT SELECTION
\sum1 sum2 wi w2 w3 w4

("50#1 DELAY
S 30 Cycles

(2 N N

(50GW2#1 PICKUP
L 1.00 Amps

("50GW2#1 DELAY
S 30 Cycles

(50GW2#2 PICKUP
L 1.00 Amps

(50GW2#2 DELAY
S 30 Cycles

(N N N
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BENOTE: 50 Phase Instantaneous Overcurrent
Elements #7 and #8 are not available in
Two or Three Winding applications.

BNOTE: Winding Four is not available in Two or
Three Winding applications.

Sets ground pickup for instantaneous phase overcurrent element.

Sets the current input for instantaneous phase overcurrent element.

Sets delay for instantaneous phase overcurrent element.

BNOTE: These screens are the same for 50#2 thru 50#8.

Sets ground pickup for instantaneous phase overcurrent element.

Sets delay for instantaneous ground overcurrent element.

Sets ground pickup for instantaneous ground overcurrent element.

Sets delay for instantaneous ground overcurrent element.

BNOTE: These screens are also applicable for Windings 3 and
4 (Function 50G).



50: Instantaneous Phase Overcurrent

M| w2 | w3 | 84 | w5 | o#e | wr | ws |

System Setup and Setpoints — 4

Pickup: [ 1.0 10 4| | 1000 Disable |
Time Delay: | 30 1 4 | 160 [Cpoles)
Current Selection: ¢ Sum1 € Sum2 & w1 w2 w3 O owid
Outputs Blocking Inputs
M1zl alr4rsnrer 71 8 WA 23 14686 7 e 3
=g I = 2 2 e s T E I 22 =8 S e = I 1
Sawve | Cancel I

BNOTE: Elements #7 and #8 are not available in Two or Three Winding applications.

Figure 4-37  IPScom®(50) Instantaneous Phase Overcurrent Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/50 Instantaneous Phase Overcurrent

COMMAND BUTTONS

Save Saves all information to the relay.
Cancel Returns the user to the previous window; any changes to the displayed information are lost.
50G: Instantaneous Ground Overcurrent X |
Winding 2 | winding 3 | inding 4 |
#1
Pickupe [ 1.0 10 4| LA RIS Disable |
Time Delay: [ 30 1 4 v | 2180 [Cpoles)
DOutputs Blacking Inputs
M1 T z2lar4rsnr el 7= vl = e S T = A =
V=1 I I = e S s I I = e S = = s
#2
Fickups | 1.0 1.0 4 | 1000 Disable |
Time Delay: [ 30 14 v | 2180 [Cpoles)
Outputs Blocking Inputs
W1 2023l 458067 & M1 T 2alr 406867 FCar 4
= I S = e S S I S = e S s = s
Save | Cancel I

BNOTE: Winding Four is not available in Two or Three Winding applications.

Figure 4-38 IPScom (50G) Instantaneous Ground Overcurrent Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/50G Instantaneous Ground Overcurrent

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel

Returns the user to the previous window; any changes to the displayed information are lost.
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50N Instantaneous Residual Overcurrent

The Instantaneous Residual (50N) overcurrent
function provides fast tripping for high fault currents.
Settings must be made in such a way as to prevent
pickup for fault or conditions outside the immediate
protective zone.

BNOTE: Instantaneous Residual Overcurrent
Elements #7 and #8 are not available in
Two or Three Winding applications.

(50N#1 PICKUP )

_ 1.00 Amps

Sets pickup for instantaneous residual overcurrent. This element

) operates on | .

("50N#1 CURRENT SELECTION )

\sum1 sum2 wi w2 w3 w4 ) Sets current input for instantaneous overcurrent.
s A
SON#1 DELAY Sets delay for instantaneous residual overcurrent.
9 30 Cycles )
BNOTE: These screens are also applicable for 50N#2 through
50N#8.
50N: Instantaneous Residual Overcurrent x|

#o | w2 | w3z | ome | ous | ws | w7 | o#e |

Fickup: [ 1.0 10 4| 2000 mﬁme|
Time Delay: [ 20 14 | 160 (Cycles)

Current Selection: & Syml € Sum2 % Wil o wa i

| i 2 3 4 g 5 = I i I T e e e B

Outputs Blocking Inputs
i1 2204068678 |20 I = e S I - T I = |
g I e e S = ol

Save | Cancel I

BENOTE: Instantaneous Residual Overcurrent Elements #7 and #8 are not available in Two or Three Wind-
ing applications.

Figure 4-39  IPScom®(50N) Instantaneous Residual Overcurrent Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/50N Instantaneous Residual Overcurrent

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel Returns the user to the previous window; any changes to the displayed information are lost.
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51 Inverse Time Phase Overcurrent dial within each family setting and tap setting is

The 51 Inverse Time Phase Overcurrent func- selected through the relay menu.
tion, one set per winding are used to trip circuits
selectively and to time coordinate with up or down
stream relays. For this function, eleven complete
series of inverse time tripping characteristics are
included. The eight curve families to be chosen are
definite, inverse, very inverse, extremely inverse,
four IEC curves and three IEEE curves. The time

The curves available for use are shown in Appendix
D, Inverse Time Curves, Figures D-5 through D-15.
They cover a range from 1.5 to 20 times the tap.
For currents beyond 20 times the pickup setting,
the relay operating time will remain the same as
the time at 20 times pickup setting.

51#1 PICKUP Sets phase current pickup for 51W1.
1.00 Amps
51#1 CURVE Selects one of the eleven inverse time curves as shown in Appendix
BEDEF beinv bevinv beeinv - D, Figures D-5 through D-15.
[51 #1 TIME DIAL j The appropriate curve in the selected family of curves is chosen here.
51#1 CURRENT SELECTION Sets current input for inverse time overcurrent.
sumi sum2 wi w2 w3 w4

BNOTE: These screens are also applicable for 51#2 through 51#4.

BENOTE: Inverse Time Phase Overcurrent Element #4 is not avail-
able in Two and Three Winding applications.
51: Inverse Time Phase Overcurrent x|
| #2 | #3 | w4 |

Pickup: [ 1.00 050 <] | 2000 Disable |
Time Disk [ 5.0 s [ R 150

Current Selection: € Suml © Sum2 & %W O w2 w3 oy

—Irwerze Time Curves
" BECO Definite Time  BECO Inverse " BECO ey Inverse " BECO Extremely Inverse
" IEC Inverse  IEC Wemy Inverse " |EC Extremely [nverse " IEC Long Time lnverse
" |IEEE Moderately Irwerse " |EEE Wery Inverse =" |EEE Extremely Inverse
i Outputs Blocking Inputs
W1 203456 C 78 (F1I‘2 Cs3rr4rsCe F7 Fe 4
1 I 1 2 e I s I I I 2 I e I s e T 18

Save | Cahcel I

BNOTE: Inverse Time Phase Overcurrent Element #4 is not available in Two and Three Winding applica-
tions.

Figure 4-40  IPScom® (51) Inverse Time Phase Overcurrent Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/51 Inverse Time Phase Overcurrent

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel Returns the user to the previous window; any changes to the displayed information are lost.
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51N Inverse Time Residual Overcurrent

The 51 Inverse Time Residual Overcurrent provides
protection against ground faults. Since normal
residual current is usually much lower than the full
load phase current, this function can be set more
sensitively than the phase overcurrent protection.

(51N#1 PICKUP
_ 1.00 Amps

("51N#1 CURVE
\BEDEF beinv bevinv beinv -

((51N#1 TIME DIAL

Y 5.0 here.

N N N

("51N#1 CURRENT SELECTION )
\sum1 sum2 wi w2 w3 w4 )

BENOTE:

F51N: Inverse Time Residual Overcurrent
#o | w2 | w3 | me |

The curves available for use are shown in Appendix
D, Inverse Time Curves, Figures D-5 through D-15.
They cover a range from 1.5 to 20 times tap. For
currents beyond 20 times the pickup setting, the
relay operating time will remain the same as the
time at 20 times pickup setting.

Sets phase current pickup for 51N#1. This element operateson | .

Selects one of the eleven inverse time curves, as shown in
Appendix D, Figures D-5 through D-15.

The appropriate curve in the selected family of curves is chosen

Sets current input for inverse time residual overcurrent.

BNOTE: These screens are also applicable for 51N#2, 3 and 4.

Inverse Time Residual Current Element #4 is not avail-
able in Two or Three Winding applications.

Curent Selection:

F'ic:kup:l 1.00 050 «f |
TimeDiaI:I 5.0 05 4|

 Buml € SumZ & wA

x|
oo [
I' Mo
Oz o Tl

i Inwverse Time Curves

' BECO Definite Time
 IEC Inverse
" |EEE Moderately Inverse

" BECO Inverse
" |EC ey Inverse
" |EEE “er Inverse

™ BECO Wery Inverse
" |EC Extremely Inverse
" |EEE Exhiemely [rverse

" BECO Extremely Inverse
€ |EC Lang Time Inverse

—Outputs Blocking Inputs
20 O A = T I - -2 I Vi1 CzrzararfCs Ce Ty Fa M
= I S 2 e s - I = I 0 I R I 2 0 A I e I e 0 T I e
Save | Cancel I
BNOTE: Inverse Time Residual Current Element #4 is not available in Two or Three Winding applications.

Figure 4-41 IPScom® (51N) Inverse Time Residual Overcurrent Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/51N Inverse Time Residual Overcurrent

COMMAND BUTTONS
Save
Cancel
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Saves all information to the relay.

Returns the user to the previous window; any changes to the displayed information are lost.



51G Inverse Time Ground Overcurrent

The 51G Inverse Time Ground Overcurrent func-
tion is used to trip circuits selectively and to time
coordinate with up or downstream relays. For this
function, eleven complete series of inverse time
neutral tripping characteristics are included. The
four curve families to be chosen are definite, inverse,
very inverse, extremely inverse, four IEC and three
IEEE curves. The operator selects the time dial
within each family setting and tap setting through
the relay menu.

(51GW2 PICKUP
_ 1.00 Amps

(51GW2 CURVE
\BEDEF beinv bevinv beinv

(51GW2 TIME DIAL
5.0

here.

Y

System Setup and Setpoints — 4

The curves available for use are shown in Appendix
D, Inverse Time Curves, Figures D-5 through D-15.
They cover a range from 1.5 to 20 times the tap.
For currents beyond 20 times the pickup setting,
the relay operating time will remain the same as
the time at 20 times pickup setting.

Sets residual pickup for 51G.

Selects one of the eleven inverse time curves, as shown in Appendix
D, Inverse Time Curves, Figures D-5 through D-15.

The appropriate curve in the selected family of curves is chosen

BNOTE: These screens are also applicable for Windings 3 and 4.

BNOTE: Winding Four is not available in Two or Three Winding

Applications.
51G: Inverse Time Ground Overcurrent X
Winding 2 | Wwinding 3 | winding 4 |
Pickup: | 1.00 050 <« | | 1z.0008) Dizable |
Time Diak [ 5.0 usE 150
—Inverse Time Curves

" BECO Definite Time " BECO Irwerse ¢ BECO Wery Inverse " BECO Extremely |nverse

" |EC Irwerse € |EC Ve Inverse € |EC Extremely |nverse " |EC Long Time Inverse

" |IEEE Moderately Inverse " |EEE Wery Inverse & |EEE Extremely Inverse

i Dutputs

Mi1ilrCzrarsrrsr e 778
Fla ol 2 FEHe R 4 EHE

5 5

|

Blocking Inputs

¥
=

FferarsarsrC-e -y Fa s
N i = e N s s

Save

| Cancel I

BNOTE: Winding Four is not available in Two or Three Winding Applications.

Figure 4-42  IPScom®(51G) Inverse Time Ground Overcurrent Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/51G Inverse Time Ground Overcurrent

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel

Returns the user to the previous window; any changes to the displayed information are lost.
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59 Phase Overvoltage (2/3 Winding)

The 59 Phase Overvoltage function may be used to
provide overvoltage protection for the transformer.
Transformers should not be exposed to long periods
of overvoltage. If a transformer is operated about
110 percent rated voltage the exciting current be-
comes very high and can damage the windings.
Overvoltage is most likely to occur for step-up units
when the generator is brought online or removed
from service.

[
(
[

ENOTE: 59#2 and 59#3 screens are identical to

5941 INPUT VOLTAGE SEL. )
PHASE_VOLT pos_seq_volt

59#1 PICKUP
132 Volts

59#1 DELAY
30 Cycles

N NN

The relay provides overvoltage protection func-
tions with three voltage levels and three definite-
time setpoints, any one or more of which can be
programmed to trip the unit or send an alarm. This
is true 3-phase function in that each phase has an
independent timing element. Each 59 element can
be programmed to use phase voltage (any one of
the three phases), positive-sequence voltage, or
negative-sequence voltage as the input.

The magnitude calculation is accurate near 50 or
60 Hz and the timer accuracy is +1 cycle. When
the input voltage select is set to positive-sequence
voltage or negative-sequence voltage, the 59
functions use the DFT to measure the sequence
voltage.Ranges and increments are presented in
Figure 4-43.

59#1.
59: Phase Overvoltage ||
1
Pickup: 13 5 41 MARENY Disable |
Time Delay: a0 14 | 2160 [Cyoles)
Input Yoltage Select: (8 Flaae ) Fositive Sequerce | Hegative Sequence
Outputs Blocking Inputs
MiTzlal 40 s el 71 & M1l zlal 45670848
I A 8 I = 8 8 S
#2
Pickup: [ 13 5 40 *lasop Disable |
Time Delay: | 20 1 4] _* | 3160 [Cycles)
Input Woltage Select: & Fliaae ) Fasitive Sequetice ) Hegative Sequence
Outputs Blocking Inputs
V1T z2zlCalr4rC s 674 Vi1 T 202l 408 e Fd Fle T
I A T T I e I 1 e 2 e e i s I
3
Pickup: [ 13 5 4] RAREY Disable |
Time: Dielay: ] 14 _+| 160 Cycles)
Input Yaolkage Select, & Fhase ) Fositive Sequence = Wegetive Sequence
Outputs Blocking Inputs
Fi Tzl 3rC 4+ s 678 i1zl 3srf4Cs e F7Fa 4
I U AT T I e I e e s s e
Save | Cancel I

Figure 4-43  IPScom®(59) Phase Overvoltage Setpoint Ranges (2/3 Winding)

Path: Relay/Setup/Relay Setpoints/59 Phase Overvoltage

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel
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59G Ground Overvoltage
BENOTE: Two or Four voltage inputs are available

for the M-3311A. The voltage input can
be a phase voltage input or voltage
generated from a broken delta VT
connection. 810/U, 27, and 24 Functions
are only available if the voltage input
is connected to the phase voltage.
If the voltage input is connected to
phase voltage, Function 59G will be

System Setup and Setpoints — 4

Function 59G is only available if the voltage input
is connected to a broken delta VT. If voltage input
is connected to broken delta VT, Functions 810/U,
27, and 24 will be unavailable.

The 59G Ground Overvoltage function provides
protection for ground faults on the system.

Pickup setting for 59G should be set in such a way
that it is higher than normal neutral voltage during

unavailable.

4 Winding

(59G#1 PICKUP
9 10 Volts

(59G#1 DELAY
9 30 Cycles

(59G#2 PICKUP
9 10 Volts

(59G#2 DELAY
9 30 Cycles

N N/ N N

unbalanced conditions. The time delay should be
set to coordinate with downstream ground relaying.

Sets voltage pickup for ground overvoltage.

Sets delay for ground overvoltage.

Sets voltage pickup for ground overvoltage.

Sets delay for ground overvoltage.

BNOTE: The above screens are for Four Winding applications,

for two and three winding applications the screens for
element number 3 are the same.

59G: Ground Overvoltage |
#1 -
Fickup: | 10 § 4 | 1m008 Dizable |
Time Delay: [ 30 14 | 2160 (Cycles)
Outputs Blocking Inputs
M1 TTz2lCalC 408677 &8 M1zl z2r"a4arsrC e D7 Caeld
=1t e s e s s I I I s = 5 s e
#2
Fickup: | 10 § 4 | 1m008 Dizable |
Time Delay: [ 30 14 | 2160 (Cycles)
Outputz Blocking Inputs
M1 TTz2lCalC 408677 &8 Mi1ilTCzlDarC40Cs80C e T 7 FCala
=1t e s e s s s e e = s

| Cancel I

Save

Figure 4-44  IPScom® (59G) Ground Overvoltage Setpoint Ranges (4 Winding)

Path: Relay/Setup/Relay Setpoints/59G Ground Overvoltage

COMMAND BUTTONS
Save

Cancel

Saves all information to the relay.

Returns the user to the previous window; any changes to the displayed information are lost.
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59G Ground Overvoltage (2/3 Winding)
Zero Sequence Voltage Selection

This setting determines the operating quantity of
the 59G Overvoltage elements. This applies to all
three 59G elements.

This setting will operate properly only for a 2/3
winding, 4 voltage input configuration. When 3Vg
is selected, the operating quantity is the Zero
Sequence Voltage (Vo) also known as the residual
voltage. Vo is the calculated zero sequence voltage
from the measured quantities of Va, Vg, Vc. Basically
59G becomes 59N. When Vg is selected, the
operating quantity is the measured voltage at the
Vg terminals of the M-3311A relay.

B NOTE: This setting is only functional with
firmware version V02.03.01 and later.

x|
1
Fickup: 120 5L| _I _"l 180 [+ Disable |
Time Delay | 20 1 4| | | 2160 (Cycles)
Outputs Blocking |nputs
M1 [Tz 34056 [ 78 C Tz 3 Cfa s e B s Ta
|7|‘9 I 0 =2 I = I = I = |7I_1I:|I_1‘lI_12I_13I_14|_15|_1E|_1?|_18
H2
Pickup: 120 ELI _I _pl 180 [+] Dizable |
Time Delay: IT 1L|_| _’I 2160 [Cycles)
Outputs Blocking |nputs
M1 [Tz 3C40Cs5 678 C Tz 3 Cfa s e B s Ta
|7I'9 I 0 =2 o i I = A = |7I'1nl'11F12I‘13I‘14I‘15I‘1EI‘1?I‘18
H3
Pickup: | 120 5 4] s Disable |
Time Delay | 20 1 4| | | 2160 (Cycles)
Outputs Blocking Inputs
M1 [Tz 34056 [ 78 M1 D2 D204 s s F7 Fle T e
|7I_9 I 0 =2 I = I = I = |7I_1nl_11I‘12I’13I’14I’15I‘1EI‘1?I’18
Zemn Sequence Yoltage Selection: % WG o
Save | Cancel |

Figure 4-45
Path: Relay/Setup/Relay Setpoints/59G Ground Overvoltage

COMMAND BUTTONS

IPScom® (59G) Ground Overvoltage Setpoint Ranges (2/3 Winding)

Save

Cancel
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810/U Over/Underfrequency
BNOTE: Two or Four voltage inputs are available

for the M-3311A. The Voltage Input can
be a phase voltage input or voltage
generated from a broken delta VT con-
nection. 810/U, 27, and 24 Functions
are only available if the voltage input is
connected to the phase voltage. If the
voltage input is connected to phase volt-
age, Function 59G will be unavailable.
Function 59G is only available if the
voltage input is connected to a broken
delta VT. If voltage input is connected to
broken delta VT, Functions 810/U, 27,
and 24 will be unavailable.

System Setup and Setpoints — 4

The 810/U Over/Underfrequency function pro-
vides protection against abnormal frequency. The
Underfrequency function is typically used for load
shedding applications. The frequency functions are
automatically disabled when the input voltage is
less than 5 volts.

When the frequency setpoint is selected as below
the nominal frequency, the function operates as
an underfrequency, otherwise, it operates as an
overfrequency function.

("81#1 PICKUP
| 55.00 Hz

("81#1 DELAY
9 30 Cycles

("81#2 PICKUP
| 55.00 Hz

("81#2 DELAY
9 30 Cycles

("81#3 PICKUP
| 55.00 Hz

("81#3 DELAY
9 30 Cycles

("81#4 PICKUP
| 55.00 Hz

("81#4 DELAY
9 30 Cycles

N N N N N N N N,

The pickup and time delay setting for load shedding should be
selected based on load frequency characteristics of the system.

A minimum time delay of 6 cycles is recommended to prevent relay
operation during switching transients.
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81: OverfUnder Frequency

Figure 4-46  IPScom® (810/U) Over/Underfrequency Setpoint Ranges
Path: Relay/Setup/Relay Setpoints/81 Over/Under Frequency

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel Returns the user to the previous window; any changes to the displayed information are lost.
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87 Phase Differential

87H Phase Differential Unrestrained High Set
Overcurrent

The 87H Phase Differential Unrestrained High Set
Overcurrent function is used to detect transformer
internal winding faults with high currents. Unlike
the 87T function, the 87H function is not blocked
by harmonic restraint. The pickup for this function
should be set above the worst case first peak of the
inrush current. This prevents misoperation of the
function due to magnetizing inrush current during
switching on of the transformer. Typical pickup set-
ting is between 8 to 12 PU. The per unit is based on
the CT tap setting. The 87H is typically set with no
intentional time delay (one cycle time delay setting
corresponds to no intentional time delay).

20.0 PU
87H DELAY
2 Cycles

87 Phase Differential Current
FETT | FeH | CT.Tap]

(87H PICKUP

System Setup and Setpoints — 4

] High-set pickup setting.

F'in:kup:l 050 010 4| 1 ] 100PU) Disable |
Percert Slope #1: [ 25 TET L RTTES
Percert Slope #2: [ 75 Nl 3 | 2000z
Slope Break Point: [ 20 e | anpy)
i Ewen Harmonics Restraint (2nd and 4th) ¢ Dizable ¢ Enable ¢ Enable wécoss average
Restraint: I 10 5 LI J _’I 50 [%)
—Bth Hamonic Bestraint ———{ Dizable ¢ Enable ' Enable w/cross average
Restraint [ 10 5 0
Pickup: | 0.7 m B | zoopu
— Outputs Blocking Inputs
W12l alr4ar- s ez &8 M1l CalCi4 s Ce Fle Fla e
=1 Y = e e s s I S = = s = = I
Save | Cancel I

Figure 4-47  IPScom®(87T) Phase Differential Current Setpoint Ranges
Path: Relay/Setup/Relay Setpoints/87 Phase Differential Current

COMMAND BUTTONS
Save

Cancel

Saves all information to the relay.

Returns the user to the previous window; any changes to the displayed information are lost.
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87 Phase Differential Current

Figure 4-48 IPScom®(87H) Phase Differential Current Setpoint Ranges
Path: Relay/Setup/Relay Setpoints/87 Phase Differential Current
COMMAND BUTTONS
Save Saves all information to the relay.

Cancel Returns the user to the previous window; any changes to the displayed information are lost.

87: Phase Differential Current

B NOTE: Winding Four is not available for selection in Two or Three Winding applications.

Figure 4-49  IPScom (C.T. Tap) Phase Differential Current Setpoint Ranges
Path: Relay/Setup/Relay Setpoints/87 Phase Differential Current

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel Returns the user to the previous window; any changes to the displayed information are lost.
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87 Phase Differential

B NOTE: See Section 4.6, Transformer Con-
nections for detailed discussion on
transformer connection applications for
87 function differential.

87T Phase Differential Restrained Overcurrent

The 87T Phase Differential function is a percentage
differential function with dual adjustable slope char-
acteristics (see Figure 4-50). This function provides
protection for the transformer from internal wind-
ing faults. This function offers sensitive differential
protection at low fault currents and tolerates larger
mismatch of currents that can occur during high
through fault current for greater security.

The 87T minimum pickup setting should be set to
prevent operation of the 87T function due to trans-
former excitation current. Typical setting is 0.2 to
0.4 PU of tap setting.

Slope 1

The setting of Slope #1 should be set according to
various possible errors:

1. Tapchanger operations in the power
transformer (worst case +10%).

2.  CT mismatch due to ratio errors. Errors
can be as high as *=10%.

A typical Slope #1 setting of 30 to 40% prevents
misoperation due to above errors.

Slope 2

For heavy faults outside the differential zone, CT
saturation can occur. Factors such as residual mag-
netism in the CT core, CT characteristic mismatch
and burden mismatch can contribute large differential
currents during this condition. Slope #2 should be set
higher than Slope #1. It can provide security against
misoperation during high through fault currents.
A typical Slope #2 setting is 60 to 100%.

Even Harmonic Restraint

Transformer magnetizing inrush currents contain
significant amounts of 2 and some 4" harmonic
currents. This inrush can cause undesirable trips
and delay putting a transformer into service. The
even harmonic restraint keeps it from operating
during a magnetizing inrush condition. Magnetizing
inrush current is distinguishable from fault current by
harmonic components. The M-3311A Transformer
Protection Relay can be set to restrain if the level
of even harmonic current is above a set percentage
of fundamental.

The harmonic currents are calculated from the
differential current in the windings. The amount of

System Setup and Setpoints — 4

even harmonic current (Id,,) in PU can be found by
using the formula: Id24 =| |d22 + |d42

Where 1d, and Id, are second and fourth harmonic
currents in PU, respectively.

The percentage of even harmonics is found by the
ratio Ly, . If this ratio is greater than the even

harmonic restraint setpoint then 87T is restrained
from operating. The equation below illustrates how
the restraint works for A-Phase:

l,, > Even Harmonic Restraint Setpoint o Lyt
IAW2 + IAW3 + IAW4I

The amount of even harmonics present in the
transformer inrush currents depends upon the mag-
netizing characteristics of the transformer core and
residual magnetism present in the core. A setting in
the range of 10 to 15% can provide security against
misoperations during magnetizing inrush conditions.

Modern transformers tend to have low core losses
and very steep magnetizing characteristics. When
the relay is applied to this type of transformers, the
even harmonic setting should be set around 10% (in
some cases, the setting may be lower than 10%).
Older transformer designs tend to have higher
amounts of even harmonics, where a setting of 15%
or greater can provide security against misoperation
during magnetizing inrush conditions.

The setting of the even harmonic restraint should be
set to a low enough value to provide security against
misoperation during transformer magnetizing inrush
current and it should not be lower than the amount of
even harmonics generated during internal fault con-
ditions with CT saturation so as not to compromise
reliability for heavy internal fault detection.

Fifth Harmonic Restraint

Transformer over-excitation produces a high
amount of excitation current, which will appear as
a differential current to the 87T function. The Fifth
Harmonic restraint function can prevent misopera-
tion of the 87T function by shifting the minimum
pickup to a higher value (typically set at 150 to
200% of 87T minimum pickup), during transformer
over-excitation conditions.

The over-excitation condition is detected by the
presence of Fifth Harmonic component as a per-
centage of fundamental component of differential
current above a set value.

The amount of Fifth Harmonic depends on the
transformer core magnetizing characteristics.
A setting of 30% is adequate to discriminate
over-excitation from other conditions.
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F87T Dual Slope

4.5 /

35 Slope 2

Differential 3 /
Current (PU)

Iy Trip //
2.5

. 4
Minimum Pickup at / Restrain
2 1

5™ Harmonic Restraint

- || :
Slope 1
| A :
Break Point

*— .
05 AL :
Minimum Pickup | :
0 y .

0 1 2 3 4 5
Restraint Current (PU)

IR
where
1R = z 1AW1‘ + IlAWZ‘ + HAW3‘ lAW4‘

Figure 4-50 87T Programmable Dual Slope Percentage Restraint Characteristic

4-78



Cross Phase Averaging

Cross phase averaging is used to average the
harmonics of all three phases to provide restraint
of phases which may not have enough harmonics.
Cross phase average, when enabled, provides
security against misoperation during magnetizing
inrush. However, it may slightly delay the relay op-
eration for internal faults. The level of cross phase
average current may be found using the following
equations.

Even Harmonic Cross Phase Average:
1d.p,26 =/ 1Ad,,2 + IBd,,2 + ICd,,2

Fifth Harmonic Cross Phase Average:

d,.s = \/TAdZ + I1Bd2 + ICd;2

cpad ~

When enabled, the above averages are used along
with fundamental component of differential current
in each of the phases to calculate the harmonic
percentages.

It is recommended to enable the cross phase av-
erage for even harmonic restraint, and disable the
cross phase average for 5" harmonic restraint.

87T CT Tap Settings

The 87TW1, W2, W3 and W4 CT tap settings are
used to convert the W1, W2, W3 and W4 current in
terms of PU. These settings are provided to com-
pensate for CT ratio mismatch for 87T and 87H func-
tions. The example calculation is for a three winding
application. These should be calculated as follows:

System Setup and Setpoints — 4

87T CT Tap Settings For W1, W2, W3 and W4

MVA x 10°
87 CT Tap,,, =

V3 x KVL-L x CTR,,,

where W is the winding number.

CT Tap Setting Calculation Example

Based on the transformer example in Figure 4-51,
the CT tap calculations are presented below.

Since the V3 magnitude compensation for Delta
connected CT’s is already taken into account in
the relay calculation, the same equation is used to
calculate each CT Tap setting.

392.8 MVA x 103
V3 x17.1 kV x 1600

87CTTap,, = =8.29

392.8 MVA x 103
V3 x17.1 kV x 1600

87CTTap,, = =8.29

392.8 MVA x 10°
87 CTTap ,,=— =3.52
V3 x 161 kV x 400

B NOTE: Winding Four is not available for selection
in Two or Three Winding applications.

Transformer Rating
392.8 MVA /196.4 MVA / 196.4 MVA
161 kV/17.1kV/17.1kV

Dac CT 2000:5

Wye CT 8000:5

a
w2 C<]
b

Wye CT 8000:5

Figure 4-51 Transformer CT Tap Setting Example
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See previous pages for more information on these settings.

87T PICKUP
0.50 PU

~

87T SLOPE #1
25%

75%

87T SLOPE BREAKPOINT
2.0 PU

87T EVEN RESTRAINT

(
(
[87T SLOPE #2
(
(

disable enable CROSS_AV

@/ "

4-80

(87T EVEN RESTRAINT
S 10%

(87T 5TH RESTRAINT
\disable enable CROSS_AV

(87T 5TH RESTRAINT
L 10%

(87T PICKUP@STH RESTRAIN
S 0.75 PU

(87 W1 C.T.TAP
_ 1.00

(87 W2 C.T. TAP
L 1.00

(87 W3 C.T. TAP
_ 1.00

(87 W4 C.T. TAP
L 1.00

(P N N N N 72 NN <> HZ 2 N




87GD Ground Differential

BNOTE: This function is not provided on Winding
One.

The 87GD ground differential element may provide
sensitive ground fault protection on winding 2, 3 or
winding 4.

The relay provides a CT Ratio Correction which
removes the need for auxiliary CTs when the phase,
winding 2, 3 or winding 4 and their ground CT ratios
are different.

The directional element calculates the product
(-31,1,Cosf) for directional indication. The relay will
operate only if [ (zero sequence current derived
from the phase CTs) and I (Ground current from
the Ground CT) have the opposite polarity, which
is the case for internal transformer faults.

The advantage of directional element is that it pro-
vides security against ratio errors and CT saturation
during faults external to the protected transformer.

(87GDW2#1 PICKUP
S 0.20 Amps

(87GDW2#1 DELAY
2 Cycles

(87GDW2#2 PICKUP
S 0.20 Amps

(87GDW2#2 DELAY
2 Cycles

(87GDW2 C.T. RATIO CORR.
L 1.00

(87GDW2 DIR ELEMENT
\disable enable

(87GDW2 CURRENT SELECT

\sum1 sum2 SNGL_win

2 S N N S N N

System Setup and Setpoints — 4

The directional element is inoperative if the residual
current (31,) is approximately less than 140 mA
(approx., based on 5 A CT rating). For this case,
the algorithm automatically disables the direc-
tional element and the 87GD function becomes
non-directional differential. The pickup quantity is
calculated as the difference between the corrected
triple zero sequence current (CTRCFX 31 ) and the
ground current (I_). The magnitude of the differ-
ence (CTRCF X 3l -1.) is compared to the function
pickup setting.

In order to use the 87GD function, Winding 2, 3 and
Winding 4 CTs must be connected wye.

The 87GD function is automatically disabled if the
ground current is less than 200 mA (based on a 5
A rating).

For security purposes during external phase fault
currents causing CT saturation, this function is
disabled any time the value of | is less than ap-
proximately 0.20 amps.

BNOTE: Winding Four is not available for Two or
Three Winding applications.

BNOTE: Forhigher values of CT Ratio correction,
noise may create substantial differential
current making higher settings desirable.

ACAUTION: DO NOT set the Delay to less than
2 cycles. In order to prevent mis-operation during
external faults with CT saturation conditions, a
time delay of 6 cycles or higher is recommended.

CT (CTRCF) Ratio
Correction Factor = Phase C.T. Ratio
Ground C.T. Ratio

BNOTE: These screens are also applicable for
Windings 3 and 4.
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&87GD0D: Ground Differential

BNOTE: Winding Four is not available for Two or Three Winding applications.

Figure 4-52 IPScom® (87GD) Ground Differential Current Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/87GD Ground Differential current

COMMAND BUTTONS
Save Saves all information to the relay.

Cancel Returns the user to the previous window; any changes to the displayed information are lost.
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TCM (Trip Circuit Monitoring) Aux Input

External connections for the Trip Circuit Monitoring
function are shown in Figure 4-53. The default
Trip Circuit Monitor input voltage is 250 V dc. See
Section 5.5, Circuit Board Switches and Jumpers,
Table 5-3 for other available trip circuit input voltage
selections.

This function should be programmed to block when
the breaker is open, as indicated by 52b contact
input (IN1). If the TCM is monitoring a lockout relay,
a 86 contact input (INx) should be used to block
when the lockout relay is tripped.

When the Output Contact is open, and continuity
exists in the Trip Circuit, a small current flows that
activates the Trip Circuit Monitoring Input. If the Trip
Circuit is open, and the output contact is open, no

System Setup and Setpoints — 4

current flows and the Trip Circuit Monitoring Input
is deactivated. An Output Contact that is welded
closed would also cause the Trip Circuit Monitoring
Input to deactivate, indicating failure of the Output
Contact.

When the Output Contact is closed, no current flows
in the Trip Circuit Monitoring Input. If the M-3311A
has issued a trip command to close the Output
Contact and Trip Circuit Monitoring Input remains
activated, this is an indication that the Output
Contact failed to close.

The output of the Trip Circuit Monitoring function can
be programmed as an alarm to alert maintenance
personnel.

TCM DELAY
Cycles

M-3311A -
[
IN 1 ;/é 52b or # 86
|
- Station
o 2 Battery
i Trip Circuit ? +
E Monitoring Input Il Aux Input
Output A7 - Other
Contact 7T~ | ] Contacts
— 52a
52 or 86
:$: Trip Coi
L
Figure 4-53 Trip Circuit Monitoring Input

Figure 4-54  Trip Circuit Monitor (2/3 Winding Aux Input) Setpoint Ranges
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TCM (TRIP CIRCUIT MONITOR)
EXPANDED 1/0

The TCM inputs are provided for monitoring the
continuity of the trip circuits (Figure 4-55). The inputs
can be used for nominal trip coil voltages of 24 VVdc
to 250 Vdc. Trip circuit monitoring is performed in
the active breaker status only. Both the DC supply
and continuity for the trip circuit is monitored. If a
trip coil is detected as being open for the time delay
then the selected Output(s) are set.

External connections for the Trip Circuit Monitoring
function are shown in Figures 5-8 through 5-28.
The default Trip Circuit Monitor input voltage is 250
Vdc. See Section 5.5, Circuit Board Switches
and Jumpers, (Table 5-3 for TCM#1, Table 5-5 for
TCM#2) for other available trip circuit input voltage
selections.

When the Output Contact is open, and continuity
exists in the Trip Circuit, a small current flows that
activates the Trip Circuit Monitoring Input. If the Trip
Circuit is open, and the output contact is open, no
current flows and the Trip Circuit Monitoring Input
is deactivated. An Output Contact that is welded
closed would cause the Trip Circuit Monitoring
Input to deactivate, indicating failure of the Output
Contact.

When the Output Contact is closed, no current
flows in the Trip Circuit Monitoring Input. If the
M-3311A closes the Output Contact and Trip
Circuit Monitoring Input remains activated, this is
an indication that the Output Contact failed to close.

This function is blocked when the breaker is open,
as indicated by 52b contact input (IN1). If the TCM
is monitoring a lockout relay, a 86 contact input
(INx) should be used to block when the lockout relay

is tripped. This function is also blocked when any
output contact is closed.

The output of the Trip Circuit Monitoring function can
be programmed as an alarm to alert maintenance
personnel.

The M-3311A will illuminate the appropriate alarm
LED on the unit front panel when all of the following
conditions exist:

e The M-3311A TCM is connected to the
target trip coil circuit.

* An open condition has been detected in
the trip coil circuit for the duration of the
Time Delay.

BENOTE: The TCM circuit is designed to ensure
that continuity exists in the circuit,
by monitoring the connection for the
presence of a small amount of current.
If there is no physical connection to the
circuit, the TCM alarm LED will illuminate,
regardless of whether the TCM protective
function is disabled in the relay.

Figure 4-56 displays the settings for the TCM
function for Expanded I/O (TCM-1 and TCM-2) and
Figure 4-54 for Non-Expanded I/O units (TCM-1
via Aux Input).

Enable/Disable — The top right corner of the
display includes a command button that will disable
or enable the function. This selection allows the
TCM #1 to be disabled (or enabled) independent
from the TCM #2.

TCM DELAY
30 Cycles

-7

52b or # 86

Station
Battery
+

M-3311A
IN 1 %
: Trip Circuit
| Monitoring Input 1
e

Output ul
Contact T~

—T— Other

T Contacts

I

52a

52 or 86
Trip Coil

|-

Figure 4-55 Trip Circuit Monitoring Input
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TCMICCM: TripfClose Circuit Monitor

System Setup and Setpoints — 4

Figure 4-56  Trip/Close Circuit Monitor Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/TCM/CCM

Time Delay — A Time Delay can be applied to delay
the TCM function output.

Dropout Time Delay — A Time Delay can be ap-
plied to delay the reset of the TCM function output.

I/O Selection — The I/O Selection allows any input
to be selected to block the TCM. The TCM #1(2)
Function can also be used to activate a selected
Output when it times out.

Save/Cancel — The Save selection saves the TCM
Function Dialog Screen settings either to an open
file or to the target M-3311A. Cancel, returns the
user to the previous open screen.
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CCM (CLOSE CIRCUIT MONITOR)

Figure 4-56 displays the settings for the CCM
function. The settings for the CCM #2 Close Circuit
Monitor are the same as the CCM #1.

The CCM inputs are provided for monitoring the
continuity of the close circuits. The inputs can be
used for nominal close coil voltages of 24 V dc to
250 V dc. Close circuit monitoring is performed in
the active breaker status only. Both the DC supply
and continuity for the close circuit is monitored. If
a close coil is detected as being open for the time
delay then transfers are blocked.

The M-3311A Close Coil Monitor will illuminate the
appropriate alarm LED on the unit front panel when
all of the following conditions exist:

e The M-3311A CCM is connected to the
target close coil circuit.

¢ An open condition has been detected in
the close coil circuit for the duration of the
Time Delay.

BNOTE: The CCM circuit is designed to ensure
that continuity exists in the circuit,
by monitoring the connection for the
presence of a small amount of current.
If there is no physical connection to the
circuit, the CCM alarm LED will illuminate,
regardless of whether the CCM protective
function is disabled in the relay.

The close coil circuit open detection circuit will
illuminate the alarm LED even when the M-3311A
is not physically connected to the close coil circuit.
When the M-3311A is not connected to the close
coil circuit, then the appropriate CCM alarm LED on
the unit front panel should be labeled as necessary
to identify the alarm as not valid.

This function is blocked when the breaker is open,
as indicated by 52b Contact Input (IN1). If the CCM
is monitoring a lockout relay, a 86 Contact Input
(INX) should be used to block when the lockout relay
is tripped. This function is also blocked when any
output contact is closed.

The output of the Close Circuit Monitoring
function can be programmed as an alarm to alert
maintenance personnel.

CCM Connection Considerations — External
connections for the Close Circuit Monitoring function
are shown in Figures 4-57, 4-58 and Figures 5-8
through 5-28.
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The default Close Circuit Monitor input voltage is
250V dc. See Section 5.5, Circuit Board Switches
and Jumpers, (Table 5-4 for CCM#1, Table 5-6
for CCM#2) for other available close circuit input
voltage selections.

Beckwith Electric Co., Inc. recommends that the
M-3311A CCM circuit be connected directly to the
close coil, bypassing the anti-pump “Y” relay portion
of the close circuit as illustrated in Figure 4-57.

The type of anti-pump “Y” relay that is often found
within the close coil circuit is generally a high
impedance type, such as an IDEC RR Series Power
Relay. The relay coil resistance is high (approximately
8.5 to 10K Ohms), and it's rated pickup current is
11to 13 mA, = 15% at 20° C. However, the relay’s
dropout voltage is approximately 10 to 15% of rated
110 V dc voltage. Therefore, the anti-pump relay
may be held up and would not drop out until the
leakage current is reduced to approximately 2 mA.

A CAUTION: Connecting the M-3311A Close Coil
Monitor (CCM) in parallel with other relay CCMs in
the close caoll circuit where the anti-pump “Y” relay
is not bypassed may not provide reliable breaker
closing operations.

If the close caoll circuit configuration does not support
connecting the CCM directly to the close coil
(Figure 4-58), then Beckwith Electric Co., Inc. does
not recommend connecting the M-3311A CCM in
parallel with other relay CCMs. If two or more CCMs
are connected to the close coil circuit, there is a high
probability that the anti-pump “Y” coil will not drop
out. Therefore, only one CCM, either a M-3311A or
other relay should be used in the close coil circuit to
provide reliable breaker closing operation.

Enable/Disable — The top right corner of the
display includes a command button that will disable
or enable the function. This selection allows the
CCM #1 (Close Circuit Monitor) to be disabled (or
enabled) independent from the CCM #2.

Time Delay — A Time Delay can be applied to delay
the CCM (Close Circuit Monitor) function output.

Dropout Time Delay — A Time Delay can be
applied to delay the reset of the CCM (Close Circuit
Monitor) function output.

I/O Selection — 1/O Selection allows any input
to be selected to block the CCM. The CCM #1(2)
Function can also be used to activate a selected
output when it times out.

Save/Cancel — The Save selection saves the CCM
Function Dialog Screen settings either to an open
file or to the target M-3311A. Cancel, returns the
user to the previous open screen.
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Close Circuit
Monitoring Input

Station
Battery

Output 1
Contact —|—

e
\Y%

J

L Other

[~ Contacts

v v Anti-pump relay prevents reclosing
on a sustained close command.

% A spring charge limit switch shown

LS with breaker closing spring discharged.

Lcs Latch check switch, closed when latch

is reset.

1 |
—v s fY

R ——

Figure 4-57 Recommended Close Circuit Monitoring Input Configuration
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Legend
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on a sustained close command.

;k A spring charge limit switch shown

LS with breaker closing spring discharged.

L Lee Latch check switch, closed when latch

is reset.

o
i:]

Figure 4-58 Close Circuit Monitoring Input Configuration with Anti-pump Relay Not Bypassed

4-88



Breaker Monitoring

The Breaker Monitoring feature calculates an esti-
mate of the per-phase wear on the breaker contacts
by measuring and integrating the current or current
squared passing through the breaker contacts dur-
ing the interruption period. The per-phase values
are added to an accumulated total for each phase,
and then compared to a user-programmed thresh-
old value. When the threshold is exceeded in any
phase, the relay can set a programmable output

(" BRKRW1 PICKUP )
9 1000 kA~2-cycles

/

J

BRKRW1 INPUT INITIATE )
\16 i5 i4 i3 i2 it )
~ ™\
BRKRW1 OUTPUT INITIATE
08 07 06 05 04 03 02 01/

(.
/

BRKRW1 DELAY
10.0 Cycles

(" BRKRW1 TIMING METHOD

it i2t

(N

System Setup and Setpoints — 4

contact. The accumulated value for each phase can
be displayed as an actual value. The integration
starts after a set time delay from the initiate point
to account for the time it takes for the breaker to
start opening its contacts. The integration continues
until the current drops below 0.1 PU or 10 cycles,
whichever occurs first.

BNOTE: Winding Four is not available in Two or
Three Winding applications.

Pickup setting for BM W1.

Time delay until breaker contacts start to open.

Selects integration timing method. (IT or %)

BNOTE: These screens are also applicable for BRKRW2,W3

and W4.

BM:- Breaker Monitor x|

Winding 1 | Wwinding 2 | ‘winding 3 | Winding 4 |

Pickup: | 1000 140 | 50000 (ke Cypeles) Disable |
Time Delay: [ 10.0 01 4] 1 40959 (Cyctes)
Timing Method Selection: & |T i T
Preset dccumulator Phasze A I 0 04 | | _’I 50000 [ka, Cycles)
Preset Accunmlator Phase B: 1] 0 I I _’I B0000 [k Cycles)
Preset Accumnulatar Phase C: 04 | | _’I 50000 [k, Cycles]
— Dutput Iritiate —Input Initiate
1 r2riar4rsr e 7 & WA 2T 2406806 7 a4
= I I e = I = i I = s e
i Dutputs i Blocking Inputs
M1 T2l alrCsrrer- e 78 M 2 a2 s s e By Fle e
= e 2 e e e I e I e s s = e

Save | Cancel I

BNOTE: Winding Four is not available in Two or Three Winding applications.

Figure 4-59  IPScom® Breaker Monitor Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/BM Breaker Monitor
COMMAND BUTTONS

Save

Cancel

Saves all information to the relay.

Returns the user to the previous window; any changes to the displayed information are lost.
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Through Fault

The Through Fault Monitor feature of the relay
provides the user with the means to capture time-
stamped Through Fault current information. A
“through fault” is defined as an overcurrent event
where the overcurrent passes through a transformer
and supplies a connected circuit that is faulted. Pow-
er transformers may be subjected to Through Fault
currents, which can cause mechanical stresses and
thermal stress to winding insulation.

The Through Fault monitor data can be used to

(THFLT CURRENT THRESHOLD )
\ 10 AmpS P,
(THFLT CUM. I~2T LIMIT )
100 kA“2-cycles )
(THFLT PU OPERATIONS LIM.)
\ 5 Records P,
(THFLT CURRENT SELECT )
\sum1 sum2 wi W2 w3 w4 )
(THFLT DELAY h
S 30 Cycles )

predict transformer failures facilitating corrective
action. Recording the number and severity of
Through Faults experienced by a transformer can
aid in determining predictive maintenance practices.

The Through Fault monitor is triggered when current
in any one of the phases exceeds the set value of
the Through Fault Current Threshold for greater than
the Time Delay setting.

BNOTE: Winding Four is not available in Two or
Three Winding applications.

The Through Fault Threshold value is chosen to be above
the maximum expected load current and below the minimum
expected Through Fault current.

The Through Fault Current Limit and "2t Threshold Limits are
set based on the capability of the transformer. The transformer
manufacturer may be consulted for guidance.

The Through Fault Time Delay is typically set at one Cycle

TF: Through Fault x|
Thiough Fault Cunent Thieshold: [ 100 1.0« | 1000 Disable |
Through Fault Current Time Delay: IT 1 LL' _’l 3160 [Cycles)
Pickup Operstion Limit: [ & 1 41| | es535
Curnulative ET Limit 100 1 4] _* | 1000000 (k2 Cyeles)
Current Selection: & Syml & Sum2 % VY B i VY = N iR Y ¥ |
Inruzh Block by Even Hamaonics: ¢ Dizable " Enable
Prezet Cumnulative ¥T: IT o ;LI _’I 1000000 (ka2 Cpcleg)

Outputs Blocking Inputs

WA 202 fas 678 M1l z2la2l" 4 s 67 e 4

IR T G A S S T B G I I e s = = s I
Save | Cancel I

BNOTE: Winding Four is not available in Two or Three Winding applications.

Figure 4-60 IPScom® Through Fault Function Setpoint Ranges

Path: Path: Relay/Setup/Relay Setpoints/Through Fault
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IPSlogic

The relay provides six IPSlogic Functions. IPSlogic
Functions can be used to allow external devices to
trip through the relay, providing additional target
information for the external device. More impor-
tantly, these functions can be used in conjunction
with IPSlogic to expand the capability of the relay
by allowing the user to define customized operat-
ing logic.

System Setup and Setpoints — 4

Programming the IPSlogic can only be implemented
through IPScom®. IPSlogic cannot be programmed
using the Human-Machine Interface (HMI). The six
IPSlogic Functions can be activated using the HMI,
but with limited logic capability. When activated
using the HMI, the settings indicated below are
applicable. The initiating input can be any external
device connected to IN1*—ING.

B NOTE: *IN1 is pre-designated as the Breaker
contact input.

Settings applicable when this function is enabled using the HMI:

IPS#1 INPUT INITIATE
i6 i5 i4 i3 i2 it

)
J

(
(

IPS#1 OUTPUT INITIATE
08 o7 06 05 04 03 02 o1

IPS#1 DELAY
30 Cycles

(

The initiating inputs are user designated for each en-
abled IPSlogic function. The activation of one or more of
the external contacts will start operation of the IPSlogic
function timer.

The initiating outputs can also be set to start the IP-
Slogic functions timer. This aids in setting up special logic
schemes as the output contact does not have to be routed
back to the input. This also saves inputs as well as speeds
up the triggering process as the output contact delay and
input de-bounce delay no longer enter the equation.

Each enabled IPSlogic function requires a time delay
setting. Complete settings for each of the 5 remaining
IPSlogic contacts (screens not shown).

BNOTE: These screens are also applicable for IPSlogic
Functions #2, 3, 4, 5, and 6.
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The following is an example of how to program an
IPSlogic function, when programming using the HMI
(see Figure 4-61):

Initiating inputs are IN2 or IN5
Initiating output is OUT4
Blocking input is IN3

IPSlogic function output is OUT6
Time Delay of 30 cycles

. } Time
Delay

The only logical limitation is that the same status
input cannot be designated as both an initiating
input and a blocking input. The connection for the
external device to the input contacts is illustrated
in Chapter 5, Figure 5-5, M-3311A External Con-
nections, and Chapter 6, Table 6-2, Input Contacts.

Outputs
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o £
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@) . IN3
£ (o)
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)
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c
-_ IN2
IN5
ouT4
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AND

Time
Delay [ ouUT6

T

Figure 4-61  IPSlogic Function Setup



Settings and Logic Applicable when IPSlogic
Function(s) programmed using IPScom®

There are four initiating input sources: Initiating
Outputs, Initiating Function Trips (including the
IPSlogic Functions themselves), Initiating Inputs,
and initiation using the Communication Port. The
only limitation is that an IPSlogic Function may not
be used to initiate itself. There are two blocking
input sources: Blocking Inputs and blocking using
the Communication Port.

The IPScom IPSlogic Function programming screen
and Initializing Function Trip Selection screens are
shown in Figure 4-62, 4-63 and 4-64, respectively.

The activation state of the input function selected
in the Initiating Function Trip dialog (Figure 4-62)
is the Tripped state, not Pickup. If the user requires
an initiating input that indicates a Pickup status,
this can be achieved. Since most functions have
multiple setpoints, the second setpoint can be

System Setup and Setpoints — 4

set with no intentional time delay and used as the
initiating input. The desired time delay for security
considerations can be obtained in the IPSlogic
Function time delay setting.

The IPSlogic Function can be programmed to per-
form any or all of the following tasks:

e Change the Active Setting Profile
e Close an Output Contact

e Be activated for use as an input to another
External Function

Since there are six IPSlogic Functions per setting
profile, depending on the number of different relay
settings defined, the scheme may provide up to 24
different logic schemes. The IPSlogic is illustrated
in Figure 4-61, and the IPScom® IPSlogic Function
Status programming screens are shown in Figures
4-62 and 4-63.

IPSlogic X

M| sz | o#a | we | #5 | ws |
—Initiating O utputs Dicahle |

1 2 e e s I''e [Tfg 8 — OR

1 = = I e

OR —

Initiating 87H/T Phaze

Ca e [TcC —‘ Initiating Function Trip — or —H -
 Initiating Inputs (] gy s

Frr» rarararsr-rerfcsCec | oR

I = e I e i R

Initiate wia Communication Paint [ AND =

 Blocking Inputz

VM1 rrzrararsrerfcys Ca ey 4 op H - —

I = e I S = I I op | noT

Block wia Communication Paint [
Delay: | 0 140 | E5500 (Cycles)
Reset/Dropout Delay: I 0 o4 | S5O0 (Cpcles] & Reset ¢ Dropout

 Outputz

W1 2 T3 Ca T8 Ce [[/7 T8

Fo FlorE i FE ZFEEr LrEr [~ Reset Latched Outputs
 Profile Switch

Co#l 2 O3 O #4  Not Activated Autivated

Save | Cahcel I

Figure 4-62 IPScom®(IPS) IPSlogic Functions Setpoint Ranges

Path: Relay/Setup/Relay Setpoints/IPSLogic

COMMAND BUTTONS
Save Saves all information to the relay.
Cancel

Returns the user to the previous window; any changes to the displayed information are lost.
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4-94

—Functions

™ 240781 I~ 5014 ™ 50N #5 [ saG &2 I~ TCM#2
™ 240742 [~ s0#5 ™ 50N #6 [ B3G #3 I~ ccm#1
™ 2417 ™ sD#6 ™ 51#1 ™ 8141 ™ ccMmu#2
™ 27 I~ BOBF Wi ™ 5142 I 8142 I” | IPSiogic £
™ 2742 ™ BOBF W2 I s1# ™ 8143 I~ IPSlogic 82
™ 2713 ™ S0BF w3 ™ 51Gwe2 ™ 8114 ™ IPSlogic #3
™ 46 D7 W2 M soGgw2#l [ 51Gw3 [~ a7H ™ IPSlogic #4
™ a6 mwWe2 M sogw2az [ 5IN# ™ & ™ IPSlogic #5
™ 46 DT W3 I soGgw3gl [ sing2 ™ s7GDw2#1 [ IPSlogic #6
™ 46 TwW3 I socw3gz [ 51N#3 M s7cpwzs2z [ BMWA
[ a3 ™ 50N #1 ™ 53 #1 " s7gDw3m [ BMweZ
™ s0#1 ™ 50N #2 ™ sz ™ s7gDw3gz [ BMW3
™ s0#2 ™ 50N #3 [ 5913 I TF
™ s50#3 ™ 50N #4 ™ 59G #1 ™ 1CM i

oK

Figure 4-63  Select Initiating Functions Screen (2/3 Winding)

Function Status |

— Funchonz

[ 24DTH1 [ 5046 [ 50N #4 ™ 539G # [~ TCM #2
[ 24DT #2 [ so#7 [ 50M #5 ™ 596 #2 [ CCM #1
[ 2q7 [T so#s [T 50M #E a1 [T coM #2
[ 27 [T S0BF w1 [ 50M #7 ™ oas I N PElaaie
[ aEDT w2 [T S0BF w2 [~ 50M #8 ™ a1#3 [ IPSlogic #2
™ 4617 w2 [T S0BF w3 M 51 a4 [ IPSlogic #3
[ 60T w3 [T S0BF w4 [ 5142 ™ & [ IPSlogic #4
™ 4617 w3 M socwzi [ 5143 a7 [ IPSlogic #5
[ 4607 we M socwziz [ 5144 M gmaowz#l T IPSlogic #E
™ 4617w M soGwath T 516wz M gaowztz T BMwi
[ 49 ™ soGwatz [ 51GwW3 M araowatl T BMwe2
[ =04 M oeoGwat [ 51Gw4 I oaraowagz T BMw3
™ so#2 M soGwatz T 51N M grGaowatt T BMwe
™ 5043 [T 50M #1 [ 51N #2 [T 876D we #2
™ 5044 ™ soM #2 ™ 51N #3 I TF
[ 5045 ™ s0M #3 ™ 51N #4 ™ 1CM

ok,

Figure 4-64  Select Initiating Functions Screen (4 Winding)
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Figure 4-65 IPSlogic® Function Setup
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4.5 System Applications and
Logic Schemes

Bus Fault Protection

Digital feeder and transformer protection logic can
be combined together to provide high-speed bus
fault protection. The 50W2 function will act as a
delayed overcurrent detector (see Figure 4-66). A
fault detected from any feeder relay will activate
a programmable input on the relay. This input will
block the 50W2 function from operating under
normal feeder trip conditions. If a fault occurs on
the bus connected to winding 2 and none of the
feeder relays have tripped, the 50W2 function will
then proceed to trip the breaker after the specified
time delay.

________________

Example

Function 50W2 #1 is programmed with the following
I/O settings: trip Output #2, time delay setting of 7
cycles for proper coordination, and IN4 is set as a
Blocking Input. This application requires no special
logic. In this configuration all feeder relay output
contacts will be in parallel on IN4.

Programmable

Inputs IN4

M-3311A

5 2 Outputs T_

Programmable [~ o
uT2

(Y

AORROR

Digital Feeder
@ Protection
Fault Detectors

Figure 4-66 ~ Bus Fault Protection Scheme
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Backup for Digital feeder Relay Failure

The M-3311A Transformer Protection Relay can
provide backup for digital feeder relays (see Fig-
ures 4-67 and 4-68). The backup feature is initiated
by the closure of a feeder relay’s self-test error
contact. This scheme assumes that some sort of
contact multiplying is done on the self-test outputs.
A multiplied, normally open self-test contact can
be paralleled with all feeder relays to initiate the
backup feature.

Example

In this example, the Negative Sequence Overcur-
rent (46) Function is used to provide the backup
protection. Use of the 46 Function allows for sen-
sitive backup protection independent of the load
current. If the 51 Function is used, it must be set to
coordinate with the load current and results in less
sensitive protection.

This application requires no special logic to imple-
ment. The scheme is enabled using the 46 Function
basic settings through a user-selected control input,
configured such that the 46 Function is blocked by
an open contact. The parallel contacts from the
feeder self-test are wired to that input (see Figure
4-68). The negative sequence function is set to co-
ordinate with the downstream devices of the feeders
on the protected bus.

System Setup and Setpoints — 4

With no feeder alarms, the paralleled self-test
alarm contacts will all be open, and the Negative
Sequence Overcurrent function blocked. When a
feeder relay fails and its self-test contact closes, the
Negative Sequence overcurrent function is enabled
(unblocked), and the contact stream establishes a
trip path to the failed relay breaker trip circuit. The
Negative Sequence relay will then provide backup
protection to the failed relay circuit.

Digital @ 50-1 50-1 50-1

Feeder

Protection @ @ @ @
~

Self-Test Alarm Signal

i s
G ' |
E LJ\J\JKJ E Prog Outputs
E rv\fvw E ouT2
A Programmable Inputs
Y R S -1
|
52 M-3311A :
|
|
| |
q |
(N |
|
<} . :
a- a- a- a- |
[« - q q |
21] | [ma] | [wa] | [ea] | ||
|
|
v v v |
Trip Signal :
|
|
|
|
|
|
|

Figure 4-67  Digital Feeder Relay Backup

Scheme
+ O
Input Output Contact
Activated [===-9» f— Designated by
+ R-1 + R-2 + Profile Logic User

50-1 Trip Contacts

Self-Test Alarm Contacts

Breaker Trip Coils

52a Contacts
T

Figure 4-68 Feeder Backup Logic
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Load Shedding
Description

In stations where there are two or more transform-
ers (see Figure 4-69), usually there is a normally
open tie breaker on the secondary side. If one of
the transformers is removed from the system, the
tie breaker closes and the remaining transformers
will pick up the entire load. To prevent the remain-
ing transformer(s) from overloading, an overcurrent
load shedding is used to remove some of the load
if it exceeds a predefined level.

The IPSlogic functions can provide a cascading
time delay feature that can be used for this load
shedding configuration. The 52b contact is wired
to a relay input, which is programmed to block the
50W2 Function. The output of the 50W2 Function
is programmed to initiate the IPSlogic functions that
are associated with the load shedding configuration.
Each IPSlogic function output is used to trip a cor-
responding feeder load or initiate voltage reduction.

Transformer 1

Example

The Function 50W2 #1 basic settings provide the
first load shedding step. The tie CB 52b contact
wired in parallel with the 52a contacts of the low side
transformer breakers are programmed as a control
input (IN2). They are configured such that the 50W2
#1 Function is blocked by the closed contacts. Clos-
ing of the Bus Tie Breaker (opens 52b contact) in
conjunction with the opening of one of the low side
breakers (opens a 52a contact) enables (unblocks)
the 50W2 #1 function.

The 50W2 #1 is programmed to Output #2, provid-
ing the first load shedding step. Output #2 is pro-
grammed as an “Initiating Output” in the IPSlogic
Function providing additional load shedding steps
(See Figure 4-70). Each IPSlogic function is pro-
grammed with a different time delay setting.

Transformer 2

M-3311A

Normally Open
Tie Breaker

52

P

P

Figure 4-69 Two Bank Load Shedding Scheme
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Figure 4-70  Load Shedding Logic
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LTC Blocking During Faults
Description

The relay contains logic to block load Tapchangers
from operating during feeder fault conditions (see
Figure 4-71). Blocking LTC operation during feeder
faults can prevent excessive tap changes, reduce
contact wear and provide more predictable trip
coordination. The blocking contact can be wired to
the Auto Disable input (Beckwith M-2270B/M-2001C
Tapchanger control, for example) or wired in series
with the motor power for the Tapchanger.

Example

Function 50W1 #2 is programmed to trip on OUT7
with a pickup of 2X transformer nameplate rated
current. The seal-in delay of OUT7 is programmed
to 3000 cycles (50 seconds). The normally closed
contact of OUT7 is wired to the Auto Disable input of
a Beckwith Electric M-2270B/M-2001C Tapchanger
control. This application requires no special logic.

Programmable Auto
Output Disable

ouT7

M-2270B/M-2001

M-3311A

Tapchanger Control

-« >
25 30 45
Aec. Aec. Aec.
Feeder T-R-T-R-T-R-T
Protection| 1 2 3 T=Trip
% % + R=Reclose

Figure 4-71 LTC Blocking Scheme During Faults
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4.6 Transformer Connections

Transformer Winding Selection

The M-3311A can be applied in either a two, three
or four winding transformer differential application.
For applications where a two or three winding differ-
ential is required, the user can set the relay system
configuration for Two Winding and designate the
winding current that will be disabled in the 87 Phase
Differential Current function.

Only the current input to the 87 function of the
disabled winding is not functional. All other func-
tions associated with the disabled winding may
be enabled if desired. If the application requires a
separate overcurrent function, the user may enable
the desired overcurrent functions.

Transformer and CT Configuration

The M-3311A includes Standard and Custom
methods of defining the transformer winding and
CT configurations. The Standard and Custom Con-
figuration options are made available by selecting
either Disable or Enable for the Custom Mode for
Transformer and CT Connection.

Standard Transformer and CT Configuration
The standard transformer and CT configuration
selections consist of six connections for each trans-
former winding and CT configuration. The selectable
configurations are:

e Wye

e Delta-ab

e Delta-ac

e Inverse Wye

¢ Inverse Delta-ab

¢ |Inverse Delta-ac

When the user selects from these connection
combinations, the relay automatically computes
the phase and magnitude compensation required
for the differential currents. The general expression
for the compensation is given below.

I, CompwW _ LW,
I; CompW_| = Connect Type (WN) | [W_

. CompW,_ W,
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Where:

e LW, W, and I W, are the uncompen-
sated currents entering/exiting winding “n”

of the transformer.

e [, CompW,, etc. are the compensated
phase currents after being multiplied by
the 3x3 matrix ConnectType(N).

e The ConnectType(N) is a discrete number
representing the number of 30 degree
increments a balanced set of currents
with abc phase rotation will be rotated in
a counterclockwise rotation.

Types 0-11 correspond to phase shifts
of; 0°, 30°, 60°, ..., 330° with a magnitude
gain of 1.

Types 13-23 correspond to phase shifts
of; 0°, 30°, 60°, ..., 330° with a magnitude
gain of 1/V3.

The compensation calculation uses a counter
clockwise rotation from zero. Therefore a Delta-ab
transformer (defined as 30 degree leading) has a
compensation phase angle shift of 330°, (11x30°).
The Delta-ac transformer (defined as 30° lagging)
has a compensation phase angle shift of 30°,
(1x30°). For a system with acb phase rotation, the
compensation calculation uses a counterclockwise
rotation. For users more familiar with the IEC trans-
former configuration nomenclature, a comparison
between the IEC definitions and the Beckwith con-
nections is provided in Table 4-4. An example of
a ConnectType(1) or 30° compensation matrix is
illustrated below.

I, Compw,_ 1-10 LW,
I CompW | = 01 -1 ILw,
I. Compw,_ -1 0 W,

Phase Angle Shift - Standard Connections

Allinputs are compensated against a Reference Vec-
tor of zero degrees. The six standard connections
referenced previously result in 6 compensation types
for each transformer winding and 12 compensation
types for each CT. The transformer compensation
types are; 0, 1, 5, 6, 7, and 11, which correspond
to 30 degree phase shift multiples of; 0°, 30°, 150°,
180°, 210°, and 330°, all with a gain of one.

The CT compensation types consist of those com-
pensation types listed above and types 13, 17, 19,
and 23. Type 13, 17, 19 and 23 correspond to 30
degree phase shift multiples of; 30°, 150°, 210°,
and 330°, but with a magnitude gain of 1/V3.
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IEC Connection Beckwith Standard Connection Beckwith Custom
Description Symbol | Description Symbol Input Value Symbol
Lat Y Y
Yy0 Y'Y 00
c ] [ B =] [
140 . i 0
Dac Dac LT
Ddo Dac Dac /\ 1 1 o 4
? = a " ] =]
I ! Y Dac L7
yd1 | YDac e 0 1 cd
H b o B 9
1 I & T T
Y Dab H
Y11 [ ¥ Dab b 0o 14 .
[+ a P ¢ A 4
L ¢ oA L
i Dab Y
I "
Dy1 A Dab Y —< 11 0 ba
L, ! ke
gl i g : P
i Dac Y
Dy11 % Dac Y A >_"‘ 1 0
c a8 . {/ \\un
3]
t a . = A i
Y Inverse " Y Inverse Dab
Yd5 Dab 0 5 :
12 B v o a
I -] E = H y & b
Dac ‘ i Dac InverseY |
Dy5 A Inverse Y ;i 1 5 4 \l/
i 5 | | & " il " Kl
I i u ‘Q: 7" | Dac Dab 7 A
{1
Dd10 "ﬁ Dac Dab 1 11 cd bb
L2 Dab y «d | Dab W LY P A
1 a a ye : |
o Al A TR X
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When the standard connection options are used,
the transformer and CT phase angle shifts are
combined and the ConnectType returns the correct
combined phase angle shift. The MagnitudeCT will
compensate for the V3 associated with delta con-
nected CT’s. The shift and magnitude compensation
is defined in Table 4-6. Using a reference angle of
zero degrees, the Phase A Winding phase angle
shift is obtained as follows:

ConnectType (W) = ConnectXfm (Type) + Con-
nectCT (Type)

MagnitudeCT (W) = ConnectCT (Type)

Where:

ConnectXfm is the connection of any transformer
winding

ConnectCT is the connection of any CT

If the transformer connection is a Delta-ac/Delta-ab/
Inverse wye with Wye/Delta-ab/Delta-ac CT’s, the

resulting phase angle compensation shifts and CT
magnitude compensation are:

ConnectType (W1) = ConnectXfm (Delta-ac) +
ConnectCT (Wye)

ConnectType (W1)=1 + 0 = 1 connecttype 1 or30°

ConnectType (W2) = ConnectXfm (Wye) + Con-
nectCT (Delta-ab)

ConnectType (W2) = 0 + 11 = 11 connect type
11 or 330°
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MagnitudeCT(W2) = ConnectCT (Delta-ab)
MagnitudeCT(W2) = 23 =1/V3

ConnectType (W3) = ConnectXfm (Inverse Wye) +
ConnectCT (Delta-ac)

ConnectType (W3)= 6 + 1 = 7 connect type
7 or 210°

MagnitudeCT(W3) = ConnectCT (Delta-ac)
MagnitudeCT(W3) = 13 =1/V3

If any transformer winding is a wye with a wye CT,
the ConnectType is returned as 0, (or 0°), the relay
automatically eliminates the zero sequence current.

Phase Angle Shift - Custom Connections

For configurations not available in the standard
six selections, a Custom Configuration selection
is available. The transformer phase compensation
is similar to the Standard Configuration selection.
However, the transformer phase shift compensa-
tion angle does not include the CT compensation
phase shift. In the Custom Mode For Transformer
and CT Connection, the user must input the actual
compensation number as defined in the Custom
Configuration Table. The CT phase and magnitude
compensation are entered as one input using the
selection from Table 4-7. For reference, examples
of the transformer phase shift ConnectType num-
bers are indicated in Table 4-5, under the Custom
column.

Transformer Phase Compensation

CT Phase/Magnitude Compensation

CCW Beckwith CCW Beckwith
Increment#  Compensation Connection Increment#  Compensation Connection

0 1/0° Wye 13 1/V3 Delta-ac
1 1./ 30 Delta-ac 17 1/V3 Inverse Delta-ab
5 1./ 150° Inverse Delta-ab 19 1/V3 Inverse Delta-ac
6 1./ 180° Inverse Wye 23 1/V3 Delta-ab
7 1./ 210° Inverse Delta-ac
11 1./ 330 Delta-ab

Table 4-6  Standard Transformer and CT Configuration Options
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Transformer Phase Compensation CT Phase/Magnitude Compensation
CCW Beckwith CCW Beckwith
Increment#  Compensation Connection Increment#  Compensation Connection
0 1/0 Wye 0 1/0° Wye
1 1./ 30° Delta-ac 1 1./ 30°
2 1./ 60° 2 1./ 60°
3 1./ 90° 3 1./ 90°
4 1./ 1200 4 1./ 1200
5 1./ 150° Inverse Delta-ab 5 1./ 150°
6 1./ 180° Inverse Wye 6 1./ 180° Inverse Wye
7 1/ 2100 Inverse Delta-ac 7 1/ 210°
8 1/ 240° 8 1./ 240°
9 1/ 270° 9 1./ 270°
10 1./ 300° 10 1/ 300°
11 1/ 330° Delta-ab 11 1/ 330
12 V3 /0
13 /N3 /300 Delta-ac
14 1/\V'3 / 60°
15 1/V'3 /900
16 1V3 /1200
17 V3 /150 Inverse Delta-ab
18 1/V'3 / 180°
19 1NV3 /2100 Inverse Delta-ac
20 1/V3 /2400
21 /N3 /£ 270°
22 /'3 / 300°
23 1/V'3 /3300 Delta-ab

Table 4-7  Custom Transformer and CT Configuration
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Calculation of Differential & Restraint
Currents

The M-3311A uses the following algorithms for
calculating the restraint and differential currents.
+

2

[ restraint: [, =Xl |+ |1 + |1

|
AW1 AW2 AW3 ‘ AW4

Ldifferential: [,= =/ T, +T, * Lus* L

The differential current (I ) under normal load condi-
tions should equal zero. As indicated by the operate
equation, the currents must be correctly defined
as entering/exiting the relay terminals. When the
transformer CT polarity markings are located away
from the transformer input terminals, the correct
connection of the CT leads to the relay has the CT
leads with the polarity mark connected to the relay
input terminals with polarity mark. If a transformer
CT polarity marking is toward the transformer input
terminals, the Inverse CT connection should be
chosen, or the CT leads should be reversed at the
relay terminals. lllustrations of the proper CT input
connections marking are provided in the following
examples.

M-3311A Connection Examples

Figure 4-72 illustrates a typical transformer differ-
ential application in a power plant. The connections
and input settings required for the GSU, (Generator
Step Up) and Auxiliary transformers are reviewed
in detail.

Auxiliary Transformer Example (Three Wind-
ings)

The Auxiliary Transformer is a Delta/Wye/Wye with
resistance grounded wye windings, and Wye/Wye/
Wye CT’s. The IEC definition of the windings is
Dy11y11. The Beckwith standard connection is a
Delta-ac/Wye/Wye. The correct connection of the
CT leads is shown in Figure 4-73. If the transformer
CT polarity markings are located away from the
transformer input terminals, the correct connec-
tion of the CT leads to the relay has the CT leads
with the polarity mark connected to the relay input
terminals with polarity mark.

If the standard transformer configuration option is
selected the configuration input selections are:

Transformer Configuration W1 = Delta-ac
Transformer Configuration W2 = Wye
Transformer Configuration W3 = Wye

CT Configuration W1 = Wye

CT Configuration W2 = Wye
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CT Configuration W3 = Wye

If the custom configuration option is selected, the
input settings are illustrated in Figure 4-74. The
settings are:

Transformer W1 Setting = 1
Transformer W2 Setting = 0
Transformer W3 Setting = 0
CT W1 Setting =0
CT W2 Setting =0
CT W3 Setting =0

GSU Transformer Example

The GSU transformer illustrated in the example
is a Wye/Delta/Delta with a resistance grounded
wye winding and Delta-ac/Wye/Wye CT’s. The IEC
definition of the transformer is Yd1d1. The Beckwith
standard connection is a Wye/Delta-ac/Delta-ac.
The application requires an 87GD (Ground Dif-
ferential) function for the wye winding. Since only
Winding 2 and Winding 3 in the M-3311A have an
87GD the wye winding must be assigned to one of
these winding inputs.

In the example illustrated in Figure 4-75, the wye
winding was assigned to the M-3311A winding num-
ber 3. Any transformer winding may be assigned
to any relay input winding as long as the polarity
marking criteria discussed previously is followed.

If the standard transformer configuration option is
selected the configuration input selections are:

Transformer Configuration W1 = Delta-ac
Transformer Configuration W2 = Delta-ac
Transformer Configuration W3 = Wye

CT Configuration W1 = Wye

CT Configuration W2 = Wye

CT Configuration W3 = Delta-ac

If the custom configuration option is selected, the
input settings are illustrated in Figure 4-76. The
settings are:

Transformer W1 Setting = 1
Transformer W2 Setting = 1
Transformer W3 Setting = 0
CT W1 Setting =0

CT W2 Setting =0

CT W3 Setting =13
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CONNECTION EXAMPLES

Figure 4-72  Typical Transformer Differential Application
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AUXILIARY TRANSFORMER EXAMPLE

Figure 4-73  Delta-ac/Wye/Wye CT Connection Diagram
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AUXILIARY TRANSFORMER EXAMPLE

Winding #1 #2 #3
Winding Type Dac y y
CT Type Y Y Y
Line Current in Degrees / ° 30° 0° 0°
Phase Compensation To ref winding
CCW Rotation 30° 0° 0°
Relay Phase Setting 1 0 0
Phase Degrees 0° 0° 0°
Magnitude no no no
Combined Compensation 1/0° 1/ 0° 1/0°
Relay CT Setting 0 0 0
Zero Sequence Filter Enable Disable []
Zero Sequence Filtering is applicable for grounded wye winding with wye
connected CTs. Otherwise, zero sequence currents could appear in this input
to relay but in no other, causing possible false trip during an external fault.

Figure 4-74  Custom Settings for Delta-ac/Wye/Wye
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GSU TRANSFORMER EXAMPLE

Figure 4-75 Wye/Delta-ac/Delta-ac CT Connection Diagram
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GSU TRANSFORMER EXAMPLE
Breaker and a half application

Beckwith: Y/Delta-ac/Delta-ac
IEC Description:Y d1 d1

REF Winding

!
I
I

Winding #1 #2 #3 #4
Winding Type dl dl YO YO
CT Type Y Y Dac Dac
Line Current in Degrees £° 300 (o 00 0
Phase Compensation To ref winding
CCW Rotation 300 30° 00 0
Relay Phase Setting 1 1 0 0

CT Compensation

Phase Degrees 00 00 300 300
Magnitude no no 1/-3 1173
Combined Compensation 1£00 1200 1/4/3£30° 1/~/32£30°
Relay CT Setting 0 0 13 13
Zero Sequence Filter Enable [ ] Disable

external faull.

Zero Sequence Filtering is applicable for grounded wye winding with wyeconnected CTs. Otherwise, zero
sequence currents could appear in this input to relay but in no other, causing possible false trip during an

Figure 4-76 ~ Custom Settings for Wye/Delta-ac/Delta-ac
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Installation
5.1 General INformation ... 5-1
5.2 Mechanical/Physical DIMENSIONS .........cooovvieeiiiiiiiiiiiiiieeeeeeen 5-1
5.3 External ConNeCtiONS .........ooeiiiiiiiiii e 5-7
5.4 Pre-Commissioning CheckoUL .............uviiiiiiiiiiiiiiiiiiiiin 5-34
5.5 Circuit Board Switches and JUMPEers .........ccooevviiviiiieiiiiinnnnne. 5-37
5.6 IPScom® Communications Software Installation.................... 5-40
5.7 Activating Initial Local Communications ...........ccceeevivviinieeenn. 5-40
5.8 Initial Setup ProCedure..........ooovvvviiiiiiiiiic e 5-41

5.1 General Information

B NOTE: Priorto the installation of the equipment,
it is essential to review the contents of
this manual to locate data which may
be of importance during the installation
procedures. The following is a quick
review of the contents of this chapter.

The person or group responsible for the installation
of the relay will find herein all mechanical information
required for the physical installation, equipment
ratings, and all external connections in this chapter.
For reference, the Three-Line Connection Diagrams
are repeated from Chapter 4, System Settings and
Setpoints. Further, a pre-commissioning checkout
procedure is outlined using the HMI option to check
the external CT and VT connections. Additional tests
which may be desirable at the time of installation
are described in Chapter 6, Testing.

5.2 Mechanical/Physical

Dimensions

Figures 5-1 through 5-5 contain physical dimensions
of the relay that may be required for mounting the
unit to a rack or vertical panel mount.
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Standard 19" Horizontal Mount Chassis
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Figure 5-1 M-3311A Horizontal Chassis Mounting Dimensions (H1)
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B NOTE: Dimensions in brackets are in centimeters.

Figure 5-2 M-3311A Mounting Dimensions — Horizontal Chassis With Expanded 1/0
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Figure 5-3 M-3311A Panel Mount Cutout Dimensions
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Figure 5-5 Mounting Dimensions for GE L-2 Cabinet H3 and H4
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5.3 External Connections

A CAUTION: The protective grounding terminal
must be connected to an earthed ground anytime
external connections have been made to the unit.

A CAUTION: Only dry contacts must be connected
to inputs because these contact inputs are internally
wetted. Application of external voltage on these
inputs may result in damage to the units.

@ WARNING: Do not open live CT circuits. Live
CT circuits should be shorted prior to discon-
necting CT wiring to the M-3311A. Death or
severe electrical shock may result.

A CAUTION: Mis-operation or permanent damage
may result to the unit if a voltage is applied to
Terminals 1 and 2 (aux) that does not match the
configured Trip Circuit Monitoring input voltage.

To fulfill requirements for UL and CSA listings,
terminal block connections must be made with
No. 22-12 AWG solid or stranded copper wire
inserted in an AMP #324915 (or equivalent) con-
nector, and wire insulation used must be rated at
75° C minimum.

Replacement Fuses

F1-F4 replacement fuses must be fast-acting
3 Amp, 250V (3AB) Beckwith Electric Part Number
420-00885. Connector must be tightened to 8-inch
pounds torque.

Power Supply

When the M-3311A without expanded 1/O is
equipped with the optional second power supply
(Figure 5-6), the power source may be the same
or two different sources.

—ronliq Psz_T+P51_41

sleklge gl
D@;
+ -+ -

Figure 5-6  Optional Dual Power Supply

When the M-3311A with expanded I/O is equipped
with two (not redundant) power supplies, the power
supplies must be powered from the same source.

Installation — 5

Figure 5-7 Expanded 1/0O Power Supply

Grounding Requirements

The M-3311A is designed to be mounted in an
adequately grounded metal panel, using grounding
techniques (metal-to-metal mounting) and hardware
that assures a low impedance ground.

Unit Isolation

Sensing inputs should be equipped with test switch-
es and shorting devices where necessary to isolate
the unit from external potential or current sources.

A switch or circuit breaker for the M-3311A’s power
shall be included in the building installation, and shall
be in close proximity to the relay and within easy reach
of the operator, and shall be plainly marked as being
the power disconnect device for the relay.

Insulation Coordination

Sensing Inputs: 60 V to 140 V, Installation Category IV,
Transient Voltages not to exceed 5,000 V.

Torque Requirements

Terminal Torque values for Current, Voltage and Aux
inputs require a 8.0 in-lbs minimum, and 9.0 in-Ibs,
maximum. All other terminals require 12 in-Ibs.

A CAUTION: Over torquing may result in terminal
damage.

Relay Outputs

All outputs are shown in the de-energized state for
standard reference. Relay standard reference is de-
fined as protective elements in the non-trip, reconnec-
tion and sync logic in the non-asserted state, or power
to the relay is removed. Output contacts #1 through
#4 are high speed operation contacts and close 4ms
faster than all other outputs. Outputs 7 and 8 are form
“c” contacts (center taped ‘a’and ‘b’ contacts), all other
outputs are form “a” contacts (normally open).

The power supply relay (P/S) is energized when
the power supply is OK. The self-test relay is
energized when the relay has performed all
self-tests successfully.
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” WARNING! CONTACT WITH TERMINALS MAY CAUSE ELECTRIC SHOCK MODEL: M-3311A [N - RMWARE: D-0205 I

BECKWITH ELECTRIC CO. INC. Danger! Contact avec les terminaux peut causer un choc electrique

6190 118th AVE NO. X FOR CONTACT RATINGS SEE INSTRUCTION MANUAL &) 50Hz [l 6oHz serIAL No. I @
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M-3311A Instruction Book

Figure 5-22 Two Winding - One Ground Input - Zero Voltage Inputs
Vertical Chassis External Connections
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WARNING! CONTACT WITH TERMINALS MAY CAUSE ELECTRIC SHOCK : M- i I
BECKWITH ELECTRIC CO. INC. b Danger! Contact avec les terminaux peut causer un choc electrique MODEL: M-3311 FIRMWARE: D-0205|
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Vertical Chassis External Connections

Figure 5-23  Two Winding - One Ground Input - Two Voltage Inputs



WARNING! OOZ.—)O.— WITH TERMINALS MAY CAUSE ELECTRIC SHOCK - M- I I
BECKWITH ELECTRIC CO. INC. b Danger! Contact avec les terminaux peut causer un cho electrique MODEL: M-3311A FIRMWARE: D-0205
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Vertical Chassis External Connections

Figure 5-24  Two Winding - One Ground Input - Four Voltage Inputs
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Figure 5-25 Three Winding - Two Ground Inputs - Zero Voltage Inputs

Vertical Chassis External Connections
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BECKWITH ELECTRIC CO. INC. Danger! Contact avec les terminaux peut causer un choc electrique
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Vertical Chassis External Connections

Figure 5-26  Three Winding - Two Ground Inputs - Two Voltage Inputs
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Vertical Chassis External Connections

Figure 5-27 Three Winding - Two Ground Inputs - Four Voltage Inputs
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BECKWITH ELECTRIC CO. INC. Danger! Contact avec les terminaux peut causer un choc electrique
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PS2 PS1 Self- OouT 2 OuUT 1
Test Typical Typical
6D 63 @9 @9
Self- Power OK Trip i
Test Status Alarm
Alarm Alarm 52
—l— Trip
M-3311A Input Contacts
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52b Other Other
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Figure 5-29 Typical (Two Winding — Two Voltage Inputs) Three-Line Connection Diagram
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5-4

Pre-Commissioning Checkout

During M-3311A Transformer Protection Relay field
commissioning, check the following procedure to
ensure that the CT and VT connections are correct.

5-34

1.

2.

3.

4,

5.

6.

7.

On the keypad, press ENTER. After a
short delay, the unit should display:

VOLTAGE RELAY
VOLT curr freq v/hz -

Press the right arrow button until the unit
displays:

STATUS
< config sys STAT dmd -

Press ENTER. The unit should display:

VOLTAGE STATUS
VOLT curr freq v/hz -

Press ENTER to display the phase volt-
age. Use a voltmeter to compare the
actual measurement. If there is a dis-
crepancy, check for loose connections
to the rear terminal block of the unit.

VOLTAGE
VA= VG=

Press EXIT, the unit displays:

VOLTAGE STATUS
VOLT curr freq v/hz -

Press the right arrow once, the unit dis-
plays:

CURRENT STATUS
volt CURR freq v/hz -

Press ENTER to display line currents for
Winding 1 (I,W, [,W, [ W,). Compare
these currents Wlth the measured values
using a meter. If there is a discrepancy,
check the CT connections to the rear
terminal block of the unit. The unit should
display:

W1 PHASE CURRENT
A= 5.00 B= 5.00 C= 5.00

8. Press ENTER to display line currents for
Winding 2 (I, W, I, W, I .W,). Compare
these currents wrth the measured values
using a meter. If there is a discrepancy,
check the CT connections to the rear
terminal block of the unit. The unit should

display:
W2 PHASE CURRENT
A= 5.00 B=5.00 C=5.00

9. Press ENTER to display line currents for
Winding 3 (I, W, [, W, I .W,). Compare
these currents wrth the measured values
using a meter. If there is a discrepancy,
check the CT connections to the rear
terminal block of the unit. The unit should

display:
W3 PHASE CURRENT
A= 5.00 B=5.00 C=5.00

10. Press ENTERto display line currents for
Winding 4 (LW, [W, [ W,). Compare
these currents wrth the measured values
using a meter. If there is a discrepancy,
check the CT connections to the rear
terminal block of the unit. The unit should

display:
W4 PHASE CURRENT
A= 5.00 B=5.00 C=5.00

11. Press ENTER for the unit to display
ground current. The Ground current
should be [ \W2~0 Amps.

(hz GROUND CURRENT j

0.00 Amps

12. Press ENTER for the unit to display
ground current. The Ground current
should be [ \W3~0 Amps.

W3 GROUND CURRENT
0.00 Amps

13. Press ENTER for the unit to display
ground current. The Ground current
should be [ \W4~0 Amps.

(h4 GROUND CURRENT j

0.00 Amps

14. Press ENTER for the unit to display
restraint currents. The restraint currents
should be [ ,~" ®for each phase.

RESTRAINT CURRENT (PU)
A=5.000 B=5.000 C=5.000




15. Press ENTER for the unit to display the
fundamental differential currents. The
fundamental differential currents should
be [, .~W -W,x0 for each phase. If a
significant amount of differential current
is present, check the CT polarities.

DIFF CURRENT FUND. (PU)
A=0.000 B=0.000 C=0.000

16. Press ENTER for the unit to display the
second harmonic currents. The second
harmonic currents should be 1, ~0 for
each phase.

DIFF CURRENT 2nd H (PU)
A=0.000 B=0.000 C=0.000

17. Press ENTER for the unit to display the
fourth harmonic currents. The fourth
harmonic currents should be [, ,~0 for
each phase.

(PIFF CURRENT 4th H (PU)<j

A=0.000 B=0.000 C=0.000

18. Press ENTER for the unit to display
the fifth harmonic currents. The fifth
harmonic currents should be ISTH~0 for
each phase.

(FIFF CURRENT 5th H (PU)<j

A=0.000 B=0.000 C=0.000

19. Press ENTER for the unit to display the
ground differential current. The ground

differential current should be [ I _~0.

W2 GND DIFF CURRENT
0.00 Amps

Press ENTER for W3

W3 GND DIFF CURRENT
0.00 Amps

Press ENTER for W4
(W4 GND DIFF CURRENT j

0.00 Amps

21.

22.

23.

24,

25.

Installation — 5

20. Press ENTER for the unitto display
the positive sequence current for winding
1.The positive sequence current should
be [, W, ~ IAWL%IBWL%ICWI.

W1 POS SEQUENCE CURRENT
5.00 Amps

Press ENTER for the unit to display the
negative sequence current for winding 1.
The negative sequence current should
be [ . W,~0 Amps.

(W1 NEG SEQUENCE CURRENT:j

0.00 Amps

Press ENTER for the unit to display the
zero sequence current for winding 1.
The zero sequence current should be
L eroW, ~0 Amps. If a significant amount
of negative or zero sequence current is
present (greater than 25% of [ W, [ LW,
[.W)), then either the phase sequence
or the polarities may be incorrect. Modify
connections to obtain the correct phase
sequence and polarities.

(W1 ZERO SEQUENCE CURREij

0.00 Amps

Repeat steps 18-20 for winding 2, wind-
ing 3 and winding 4 currents.

Press ENTER for the unit to display the
Winding Thermal Current value for the
selected winding.

(E49 THERMAL CURRENT j
= B: C:

Press EXIT, the unit displays:

CURRENT STATUS
volt CURR freq v/hz -
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5.5 Circuit Board Switches and Jumpers

Dip Jumper Position Description

160 AB Connects CD signal to COM 2 Pin 1*
AC Connects +15 V to COM 2 Pin 1

61 BC Connects -15 V to COM 2 Pin 9
AB Disconnects COM 2 Pin 9

118 AB COM 3 Termination Resistor Inserted
BC COM 3 Termination Resistor Not Inserted*

G AB COM 3 Shares Baud Rate with COM 1
BC COM 3 Shares Baud Rate with COM 2*

15 AB Demodulated IRIG-B Signal TTL Pin 6
BC Modulated IRIG-B Signal BNC*

* Default Setting
Table 5-1  Circuit Board Jumpers

Switch Positions Description

1 2 3 4 Switches should not be changed while power is applied to unit
U X X X Up for dual Power Supply, Down for Single
X X ] U Run Mode
X X D D Factory Use Only

Initialize access codes and communication parameters to
X X D U

default values*

X D X X Flash Update Enabled

* Power down, set switch, then power up. After power up, the RELAY OK LED light remains off and DIAG
LED will iluminate when the operation has been satisfactorily completed.

Table 5-2  Circuit Board Switches

Trip Circuit Monitor 1 Input Voltage Select
Units WITH Expanded I/O, Use Jumpers J1, J2 and J3

Units WITHOUT Expanded I/O, Use Jumpers J20, J21 and J22

Input Jumper J1/20 Jumper J2/21 Jumper J3/22
Voltage Position Position Position
24 V dc Ato B Ato B Ato B
48 V dc BtoC Ato B Ato B
125V dc BtoC BtoC Ato B

250 V dc* BtoC BtoC BtoC

* Default from Factory

Table 5-3  Trip Circuit Monitor 1 Input Voltage Select Jumper Configuration
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Close Circuit Monitor 1 Input Voltage Select

Input Jumper J4 Jumper J5 Jumper J6
Voltage Position Position Position
24 V dc Ato B AtoB Ato B
48 V dc BtoC Ato B Ato B
125V dc BtoC BtoC Ato B
250 V dc* BtoC BtoC BtoC

* Default from Factory

Table 5-4  Close Circuit Monitor 1 Input Voltage Select Jumper Configuration

Trip Circuit Monitor 2 Input Voltage Select

Input Jumper J13 Jumper J14 Jumper J15
Voltage Position Position Position
24V dc Ato B AtoB Ato B
48 V dc BtoC Ato B Ato B
125 V dc BtoC BtoC Ato B
250 V dc* BtoC BtoC BtoC

* Default from Factory

Table 5-5 Trip Circuit Monitor 2 Input Voltage Select Jumper Configuration

Close Circuit Monitor 2 Input Voltage Select

Input Jumper J16 Jumper J17 Jumper J18
Voltage Position Position

24V dc Ato B AtoB Ato B
48 V dc BtoC Ato B Ato B
125 V dc BtoC BtoC Ato B
250 V dc* BtoC BtoC BtoC

* Default from Factory

Table 5-6

Close Circuit Monitor 2 Input Voltage Select Jumper Configuration
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5.6 IPScom Communications and
Analysis Software Installation

IPScom Installation and Setup

IPScom is available on CD-ROM, or may be down-
loaded from our website at www.beckwithelectric.
com.

The S-3300 IPScom Communications Software is
not copy-protected. For more information on your
specific rights and responsibilities, see the licensing
agreement enclosed with your software or contact
Beckwith Electric.

Hardware Requirements

IPScom will run on any Windows based computer
that provides at least the following:

* x86-based personal computer (1GHz or
Higher recommended)
e For CD install, a CD or DVD drive

e RS-232 com port or USB to RS-232
dongle

e Mouse or pointing device

e Microsoft Windows™ NT or greater

e Microsoft Internet Explorer 4.0 or greater
e Atleast 1G free hard disk space available

Installing IPScom
1. Insert software CD-ROM into your drive.

An Auto-Install program will establish
a program folder (Becoware) and sub-
directory (IPScom). After installation,
the IPScom program item icon (see
Figure 5-36) is located in Becoware. The
default location for the application files
is on drive C:, in the new subdirectory
“IPScom” (C:\Becoware\IPScom).

Figure 5-36  IPScom Program Icon

2. If the Auto-Install program does not
launch when the CD-ROM is inserted
into the drive then proceed as follows:

a. Select Run from the Start Menu.

b. Inthe Run dialog screen, locate the instal-
lation file (setup.exe) contained on the
IPScom installation disk.

c. Select Run to start the installation
process.
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5.7 Activating Initial Local
Communications

The relay and IPScom Communications Software
are shipped from the factory with the same default
communication parameters. Therefore, it may not
be necessary to set up communication parameters.

In order for IPScom to communicate with the relay
using direct serial connection, a serial “null modem”
cable is required, with a 9-pin connector (DB9P)
for the relay, and an applicable connector for the
computer (usually DB9S or DB25S). Pin-outs for a
null modem adapter are provided in Appendix B,
Communications.

Activating initial communications using default com-
munication parameters is accomplished as follows:

1. Verify that a direct serial connection
between the PC hosting IPScom and
the target relay COML1 (front) is in place.

2. Select the IPScom icon (Figure 5-36)
from the Becoware folder or Desktop.
The IPScom Main Screen (Figure 3-2)
is displayed.

3.  Selectthe Connect menu item. IPScom
will display the Serial Port Dialog
Screen (Figure 3-5).

4. If the computer is connected through
either an RS-232 port or RS-485 port
perform the following:

a. Select the PC Comm Port that is
connected to the relay.

b. Select Connect. This action attempts
to establish communication.

5. If IPScom returns a “COM Opened and
Level #(1, 2 or 3) access granted” then
communications have been established.
Enter any valid IPScom command(s)
as desired. To close the communication
channel when connected locally, select
the Communication/Disconnect from
the main screen menu bar.



If IPScom returns an error message,
then determine the relay COM1
communication parameters as follows:

From the relay Front Panel HMI press
ENTER. The relay will display:

VOLTAGE RELAY

VOLT curr freq v/hz
Press the right arrow pushbutton until
the relay displays:

COMMUNICATION
< stat COMM setup -

Press ENTER. The relay will display:
COM1 SETUP
COM1 com2 com3 com_adr
Press ENTER. The relay will display:

COML1 BAUD RATE
< baud_4800 baud 9600

Record the Baud Rate that is displayed
in all Caps:

Pres EXIT as necessary to exit the HMI.

Select the Connect menu item.
IPScom® will display the Serial Port
Dialog Screen (Figure 3-5).

Verify the IPScom COM Port Baud Rate
is the same as relay COM1 Baud Rate.

Verify that the PC Comm Port that is
connected to the relay is selected.

Select Connect. This action will attempt
to establish communication.

If IPScom returns a “COM Opened
and Level #(1, 2 or 3) access granted”
then communications have been
established. Enter any valid 1ISScom
command(s) as desired.

To close the communication channel
when connected locally, select
Communication/Disconnect from the
main screen menu bar.

Installation — 5

5.8 Initial Setup Procedure

The relay is shipped with the initial configuration
settings as listed in Appendix A, Figure A-1 System
Communication Setup, Figure A-2 Setup System
(Two or Three Winding), Figure A-3 Setup System
(Four Windings), Figure A-4 System Setpoints and
Settings. Selected settings that are unique to the
application may be recorded on the appropriate
record form as calculated from Chapter 4, System
Setup and Setpoints.

Setup Procedure

1. Connect power to the relay’s rear power
terminals, as marked on the rear panel’s
power supply label and as shown in
Figures 5-6 and 5-7.

2. When power is initially applied, the
M-3311A performs a number of self-
tests to ensure its proper operation.
During the self-tests, an “X” is displayed
for each test successfully executed. If all
tests are successful, the unit will briefly
display the word PASS. Then, a series
of status screens, including the model
number, software version number, serial
number, date and time as set in the
system clock, and the user logo screen
will be displayed. (Figure 2-2 illustrates
this sequence of screens.)

3. Ifany test should fail, the DIAG LED will
flash the error code, or the error code will
be displayed on units equipped with the
HMI and the relay will not allow operation
to proceed. In such a case, the error
code should be noted and the factory
contacted. A list of error codes and their
descriptions are provided in Appendix
C, Error Codes. Assuming that various
voltage functions are enabled, and
there are no voltage inputs connected,
various voltage targets will be identified
as having operated

4, |If remote communication is used,
the baud rate, address, and other
parameters for the communication ports
must be set. Refer to the instructions
in Section 5.7, Activating Initial
Local Communications. Also refer to
Chapter 3, IPScom, on S-3300 IPScom
Communications Software.
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ENOTE:

BENOTE:

BENOTE:

BENOTE:
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UNIT SETUP settings are not considered
part of the setpoint profiles. Unit Setup
settings are common to all profiles.

To setup the unit with general informa-
tion required, including altering access
codes, setting date and time, installing
user logos, and other adjustments, refer
to Section 4.1, Unit Setup.

The relay has been fully calibrated at the
factory using very precise and accurate
test equipment. There is no need for
recalibration before initial installation.
Further calibration is only necessary if
a component was changed and will be
only as accurate as the test equipment
used.

If desired, calibrate the unit following
the calibration procedure described in
subsection 6.3, Auto Calibration. For
units without HMI, refer to Section 5.5,
Circuit Board Switches & Jumpers.

System Setup settings are not consid-
ered part of the setpoint profiles. Sys-
tem Setup settings are common to all
profiles.

Setup the relay system parameters for
the relay application. Section 4.2, Sys-
tem Setup includes the general system
and equipment information required for
the operation of the relay. This includes
such items as CT and VT ratios, VT
configurations, transformer connections
and Nominal values.

Disabling unused functions improves
the response time of the indicators and
controls.

Enable the desired protective functions
for the relay application.

The general information required to
complete the input data on this section
includes:

» Enable/disable function
e Output choices (OUT1-8)
e Input blocking choices (IN1-6)

The relay is shipped with a certain group
of standard functions, including other
optional functions, as purchased. Both
of these groups define a configurable
set of functions. Only members of this
set may be enabled/disabled by the end
user. (Optional functions not purchased
cannot be enabled.)

10.

Functions designated as DISABLED
are inactive and will not be available
for tripping. All menus associated with
inactive functions will be unavailable.

Enter the desired setpoints for the en-
abled functions. See Section 4.4, Sys-
tem Setpoints.

The general information that is required
to complete the input data in this section
includes individual relay function:

e Pickup settings (converted to
relay quantities)

e Time delay settings
e Time dials

Input descriptions are detailed in Section
4.4, System Setpoints. Complete the
System Setpoints and Settings Record
Form in Appendix A before entering the
setpoint and time setting data into the
relay.

Install the M-3311A and connect external
input and output contacts according to
the rear panel terminal block markings
as shown in Figures 5-8 through 5-28,
External Connections as applicable.
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51N Inverse Time Residual Overcurrent ..............cccceeeieeeeeennn. 6-39
59 Phase Overvoltage (#1, #2 Or #3).....cccveeeeeviiiiiieeeriiiiieeenns 6-41
59G Ground Overvoltage (#1 or #2) ..ccoooeveeeiiiiiiiiiiiiiiieeeee 6-42
81 Overfrequency/UnderfreqUency..........cccoevvvvviiiiiiiiininneeeenn. 6-43
87H Phase Differential Overcurrent ...........cccooeeviiiiiiiiiiinnnen. 6-44
87T Phase Differential Overcurrent..........cccceeeeveiviiieeiiiiinneeees 6-46
87GD Ground Differential (#1, #2) ....covveeiiiiiieeeiiiie e, 6-49
BM Breaker MONITOINNG «...vvueeiieiii e e e 6-50
TCM Trip Circuit MONItOFING.....uveeiiiieeeeeeeeieiiiii e 6-52
TF Through Fault ... 6-53
IPSIOQIC (FL-6) .oeeeiieieeieiiiiiie ettt e s 6-54
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6.1 Equipment and Test Setup

No calibration is necessary, as the M-3311A
Transformer Protection Relay is calibrated and
fully tested at the factory. If calibration is necessary
because of a component replacement, follow the
Auto Calibration procedure detailed in Section 6.3.

Required Equipment

The following equipment is required to perform the
test procedures outlined in this chapter:

e Two Digital Multimeters (DMM) with a
10 Amp current range. These are not
required if using a Pulsar Universal Test
System.

e Appropriate power supply for system
power.

e Three-phase source capable of 0 to 250
V ac. (Pulsar Universal Test System or
equivalent.)

e Three-phase current source capable of 0
to 25 Amps. (Pulsar Universal Test System
or equivalent.)

e Electronic timer with a minimum accuracy
of 8 msec. (Pulsar Universal Test System
or equivalent.)

Equipment Setup
A CAUTION: The proper voltage range for the relay

is clearly marked on the power supply label affixed
to the rear cover.

1. Connect system power to the Relay
Power Supply:

a. PS1 Terminals 62 (hot) and 63
(neutral)

b. PS2 Terminals 60 (hot) and 61
(neutral)

2. Connectthe voltage and current sources
as indicated in the configuration listed in
the individual function test procedure.

6-2

6.2 Diagnostic Test Procedures

The diagnostic procedures perform basic functional
tests to verify the operation of the front panel indicators,
inputs, and outputs, and the communication ports.
These tests are performed in relay test mode, which
is entered in the following manner:

A CAUTION: The Diagnostic Mode is intended
for bench testing the relay only. Do not use the
diagnostic mode in relays that are installed in an
active protection scheme.

For units with the optional HMI panel:

1.Press the ENTER pushbutton.

2. IfLevel Access is active, the following is
displayed:

EENTER ACCESS CODE j

0

a. Input the required Access Code,
then press ENTER.

b. Ifthe proper Access Code has been
entered, the HMI will return:

LEVEL #(1,2 or 3)
Access Granted!

VOLTAGE RELAY
VOLT curr freq v/hz

c. Goto step 4.

3. If Level Access is not active, then the
following is displayed:

VOLTAGE RELAY
VOLT curr freq v/hz




A CAUTION: Do not enter DIAGNOSTIC MODE
when protected equipment is in service. Entering
DIAGNOSTIC MODE when protected equipment
is in service removes all protective functions of
the relay.

4.  Press the right arrow pushbutton until
the following is displayed:

SETUP UNIT
<« SETUP -

5. Press ENTER, the following is displayed:
[SOFTWARE VERSION j

VERS eth sn access number —

6. Press the right arrow pushbutton until
the following is displayed:

DIAGNOSTIC MODE
< alrm time error DIAG

7. Press ENTER, the following warning will
be displayed:

PROCESSOR WILL RESET!
ENTER KEY TO CONTINUE

A CAUTION: Do not enter DIAGNOSTIC MODE
when protected equipment is in service. Entering
DIAGNOSTIC MODE when protected equipment
is in service removes all protective functions of
the relay.

8. Press ENTER, the relay will reset and
DIAGNOSTIC MODE will be temporarily
displayed followed by:

OUTPUT TEST (RELAY)
OUTPUT input led target -

9. Whentesting in DIAGNOSTIC MODE is
complete, press EXIT until the following
message is displayed:

PRESS EXIT TO
EXIT DIAGNOSTIC MODE
10. Press EXIT again to exit DIAGNOSTIC

MODE. The relay will reset and then
return to normal running mode.

Testing — 6

Output Test (Relay)

The first step in testing the operation of the function
outputs is to confirm the positions of the outputs in the
unoperated or OFF position. This is accomplished by
connecting a Digital Multimeter (DMM) across the
appropriate contacts and confirming open or closed
contact status. The de-energized or OFF position for
each output is listed in Table 6-1, Output Contacts.

E)UTPUT TEST (RELAY) j

OUTPUT input led target

Relay/Output  Normally Open Normally Closed
Number Contact* Contacts*
1 33 34 N/A N/A
3 29 30 N/A N/A
5 25 26 N/A N/A

(Self-Test)

*“Normal” position of the contact corresponds to the OFF
or de-energized state of the relay.

Table 6-1 Output Contacts
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For units equipped with an optional HMI panel:

Following completion of testing, the output contacts,
can be turned ON in the following manner:

1.

2.

3.

4.

5.

Press ENTER. The following is displayed:

(

ELAY NUMBER j
1

Press ENTER. The following is
displayed:

RELAY NUMBER 1
OFF on

Use the right arrow button to change
“on”to uppercase letters, which signifies
selection. The following is displayed:

RELAY NUMBER 1
off ON

Press ENTER. Output Relay #1 will
energize. The following is displayed:

(

ELAY NUMBER j
1

Choose output numbers 2-9 (self-test)
(2-17 for extended version) by using
the up and down arrow buttons to turn
all relays or outputs to the energized or
O