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Safety Instructions

1

ANSI symbol

IEC symbol

Safety symbols and messages

Read these instructions carefully and look at the equipment to become familiar with
the device before trying to install, operate, service or maintain it. The followifig
special messages may appear throughout this bulletin or on the equipment to warn
of potential hazards or to call attention to information that clarifies or simplifies a
procedure.

Risk of electric shock

The addition of either symbol to a “Danger” or “Warning” safety label on a device
indicates that an electrical hazard exists, which will resultin death or personal injury
if the instructions are not followed.

Safety alert

This is the safety alert symbol. It is used,to alertgyou to potential personal injury
hazards and prompt you to consult the mafual. Obey all safety instructions that
follow this symbol in the manual to aveid possible injury or death.

Safety messages

A DANGER

DANGER indicateswan, imminently hazardous situation which, if not avoided,
will result in death, serioustinjury or property damage.

A WARNING

WARNING;indicates a potentially hazardous situation which, if not avoided,
could result inydeath, serious injury or property damage.

A CAUTION

CAUTION indicates a potentially hazardous situation which, if not avoided,
minofer moderate injury or property damage.

Important notes

Restricted liability

Electrical equipment should be serviced and maintained only by qualified personnel.
No responsibility is assumed by Schneider Electric for any consequences arising out
of the use of this manual. This document is not intended as an instruction manual for
untrained persons.

Device operation

The user is responsible for checking that the rated characteristics of the device are
suitable for its application. The user is responsible for reading and following the
device’s operating and installation instructions before attempting to commission or
maintain it. Failure to follow these instructions can affect device operation and
constitute a hazard for people and property.

Protective grounding
The user is responsible for compliance with all the existing international and national
electrical codes concerning protective grounding of any device.

FCC Notice

This equipment has been tested and found to comply with the limits for a Class A
digital device, pursuant to part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful
interference in which case the user will be required to correct the interference at his
own expense. This Class A digital apparatus complies with Canadian ICES-003.
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Introduction

Overview

The Sepam™ range of protection relays is
designed for all protection applications on
medium-voltage public and industrial
distribution networks.

It consists of three series of relays, with

increasing levels of performance:

m Sepam™ Series 20, for simple
applications

m Sepam™ Series 40, for demanding
applications

m Sepam™ Series 80, for custom
applications

All information relating to the Sepam™

range can be found in the following

documents:

m Sepam™ catalog,
reference 63230-216-238

m Sepam™ Series 20 User’'s Manual,
reference 63230-216-208

m Sepam™ Series 40 User’s Manual,
reference 63230-216-219

m Sepam™ Series 80 Reference Manual,
reference 63230-216-230

m  Sepam™ Series 80 Modbus
Communication Manual,
reference 63230-216-231

m  Sepam™ Series 80 Installation Manual,
reference 63230-216-229

m Sepam™ DNP3 Communication User’s
Manual,
reference 63230-216-236

m Sepam™ |EC 60870-5-103
Communication User’'s Manu
reference 63230-216-237

Sepam™ Series 20

For usual applications

Characteristics
m 10 logic inputs
m 8 relay outputs
m 1 communication
port
m  8temperature senso
inputs

PE50465

DE51730

e

3]

Sepam™ Series 40

For demanding applications

PE50465

y outputs

gic equation editor
communication
port

16 temperature
sensor inputs

DE51732

84 o

e

Characteristics

m 42 logic inputs

m 23 relay outputs

m  Logic equation editor

m 2 communication
ports for multimaster
or redundant
architecture

m 16 temperature
sensor inputs

m  Removable memory
cartridge with
parameters and
settings for quick
return to service after
replacement

m Battery for storing
logs and recording
data

m  Mimic-based User
Machine Interface for
local control of the
device in complete
safety

PE50463

DE51734 DE51733

DE51735

£ 4 F—m— == S W gy W

Cse | 13

r's m  Optional Logipam
programming
software, for \L
programming 8
dedicated functions & T
4x
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Introduction Overview

Protection Applications

Standard Specific Substation Bus Transformer Motor Generator apaci

Current protection S20 T20 M20 S
Breaker failure S23 T23

Voltage and frequency B21

protection

Rate of Change of B22 0
Frequency (ROCOF)

Current, voltage and sS40 40 G40
frequency protection
Directional ground fault  S41 M4

Directional ground fault  S42
and phase overcurrent \

Current, voltage and S8 B80
frequency protection
Directional ground fault  S81 T81 M81

Directional ground fault T82 G82
and phase overcurrent

Rate of Change of S

Frequency (RO
Current, voltage and Transformer or - T87 M88 G88
frequency protection transformer uni

differential

entia M87 G87

Current, voltage and i d frequency B83
frequency protection e r two sets of

Current, voltage Capacitor bank C86
frequency protecti

© 2007 Schneider Electric. All Rights Reserved. S%‘lgldter 63230-216-219-B1
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Introduction Presentation

The Sepam™ Series 40 family of protection and metering units is designed t

5 operate machines and electrical distribution networks of industrial install S
g utility substations for all levels of voltage. It consists of simple, high-perferming
solutions, suited to demanding applications that call for current and voltage ing.

Selection Criteria

Measurements land V land V

land V|

Specific protection functions Directional ground

fault and phase
rcurrent
Applications

Substation S40

[Transformer T40

Motor

Generator G40

Sepam™ Series 40 a modular solution Main Functions
Protection
m  phase overcurrent protection und fault protection with adjustable reset

PE50298

time and switching of the a
interlocking

m  ground fault protection o transformer switching

m  RMS thermal overload prote that takes into account external operating
temperature an i perating rates

m directional gr rotection suitable for all grounding systems,
effectively un& mpensated (neutral tuning reactor), or neutral to
ground impedance resistance ground, high resistance ground or

reactance gr ed)

m directio se overcurrent protection with voltage memory
m voltagelan ncy protection functions (under/over, ...)
Com iol

be connected to a supervision communication network (S-LAN) based
ing communication protocols:
s RTU

0870-5-103
Sepam™ Series 40 with basic UM and fixed advanced UMI eded for .centrallized eguipment manggement from a remote monitoring
a trol system is available via the communication port:
reading: all measurements, alarms, protection settings
L 4 writing: remote control commands

\ wo manuals describe DNP3 and IEC 60870-5-103 protocols for all Sepam™ units:
\& m  DNP3 communication user manual, reference 63230-216-236

M
I e

m |EC 60870-5-103 communication user manual, reference 63230-216-237
Diagnosis
Three types of diagnosis data for improved operation:
m  network and machine diagnosis: tripping current, context of the last 5 trips,
unbalance ratio, disturbance recording
m  switchgear diagnosis: cumulative breaking current, trip circuit supervision,
operating time
m diagnosis of the protection unit and additional modules: continuous self-
testing, watchdog

Control and Monitoring
m circuit breaker program logic ready to use, requiring no auxiliary relays or

; e additional wiring
SREseBemnL . m  adaptation of control functions by a logic equation editor
[ |aman | e | W (mam| @ =N @) o] | c
o - R S | B preprogrammed, customizable alarm messages on messages on UMI

L
User Machine Interface
Two levels of User Machine Interface (UMI) are available, as the user requires:

m  Basic UMI: an economical solution for installations that do not require local
operation (run via a remote monitoring and control system)

m  Fixed or Remote Advanced UMI: a graphic LCD display and 9-key keypad
are used to display the measurement and diagnosis values, alarm and
operating messages and provide access to protection and parameter setting
values, for installations that are operated locally

PEB0147

Elmmntal s ~ e s

: iple of an SFT2841 software screen

4 63230-216-219-B1 S%‘Iﬁldte'r © 2007 Schneider Electric. All Rights Reserved.
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Introduction

Selection Table

Substation Transformer Motor Gew
Protection ANSI Code S40 S41 S42 T40 T42 M41 0y
Phase overcurrent 50/51 4 4 4 4 4 4 4
Voltage-restrained overcurrent 50V/51V 1
Ground fault / Sensitive ground fault 50N/51N 4 4 4 4 4 4 4
50G/51G
Breaker failure 50BF 1 1 1 1 1 1 &1
Negative sequence / current unbalance 46 2 2 2 2 2 ‘ 2
Directional phase overcurrent 67 2 2
Directional ground fault 67N/67NC 2 2 2 9
Directional active overpower 32P 1 1 1
Directional reactive overpower 32Q/40 ‘ 1
Thermal overload 49RMS 2 2 2 2
Phase undercurrent 37 1
Excessive starting time, locked rotor 48/51LR/14 1
Starts per hour 66 1
Undervoltage 27D 2
Remanent undervoltage 27R 1
Undervoltage @) 27/27S 2 2 2 2 2 2 2
Overvoltage @) 59 2 2 2 2 2 2 2
Neutral overvoltage displacement 59N 2 2 2 2 2 2 2
Negative sequence overvoltage 47 1 1 1 1 1 1 1
Overfrequency 81H 2 2 2 2 2 2
Underfrequency 81L 4 4 4 4 4 4
Recloser (4 shots) 79 u] [u]
Temperature monitoring (8 or 16 RTDs) 38/49T u] u] u] o
Thermal / Pressure 26/63 [u] u}
Metering
Phase current la, Ib, Ic RMS, residual current Ir u u u [ | u
Demand current la, Ib, Ic, peak demand current lamax, Ibmax, Icmax | ] | [ ] [ | | ]
Voltage Vab, Vbc, Vac, Van, Vbn, Vcn, residual voltage Vr | ] | [ ] [ | | ]
Positive sequence voltage V1 / rotation direction n [ ] [ ] [ ] [ ]
Negative sequence voltage V2 / rotation direction
Frequency ] n | ] [ ] | ]
Active, reactive and apparent power P, Q, S | ] ] | ] | | | ]
Peak demand power Pmax, Qmax, power factor (pf)
Calculated active and reactive energy (+W.h, £VAR.h) “ n n [ ] n [ ] n
Active and reactive energy by pulse counting (tW.h, £.VAR.h) O o u] [u] u] [u] u}
Temperature o u] [u] u}
Network and Machine Diagnosis \d & M
Tripping context ol [ ] [ ] [ ] ] ] [ ] ]
Tripping current Tripla, Triplb, Triplc, Triplr [ ] [ ] [ ] ] ] [ ] ]
Unbalance ratio / negative sequence current 12 [ ] [ ] [ ] ] ] [ ] ]
Phase displacement ¢r, ¢’r,orZ,¢a, ¢b, pc [ ] [ ] ] n | ] [ ] | ]
Disturbance recording [ ] [ ] ] n | ] [ ] | ]
Thermal capacity used n | ] [ ] | ]
Remaining operating time before overload tripping ] [ ] [ ] [ ]
Waiting time after overload tripping ] [ ] [ ] [ ]
Running hours counter / operating time [ ] ] [ ] [ ]
Starting current and time [ ]
Blocked start time, number of starts bgfore blogking [ ]
Switchgear Diagnesis ¢
Cumulative breaking current u L] u ] | ] [ ] | ]
Trip circuit supervision u] o u] u] u] u] o
Number of operations 40perating time,gharging time [} u] u] [u] [m} [} [m]
CT / VT supervision 60FL [ ] ] ] ] ] [ ] ]
Control and Monitering ANSI Code
Circuit breaker / contactor control (1) 94/69 | | | ] | ] ] | ] | | | ]
Latching / acknowledgement 86 u L] u ] u u u
Zone selective interlocking 68 o [u] [u] o [u] o [u}
Switching of greups of settings u n u u [ ] [ ] [ ]
Annunciatien 30 [ ] [ ] [ ] ] [ ] [ ] [ ]
Logic equationeditor [ ] [ ] n u ] [ ] [ ]
Additional Modules
8 temperature sensor inputs - MET1482 module ) O o O u]
Tlowalevel analog output - MSA141 module [} u] u] o u} u] [u]
Logie,inputs/outputs - o u} u} o u} u] [u]
MES114/MES114E/MES114F (101/40) module
Communication interface - [u] o u] o u} u] [u]

ACE9492, ACE959, ACE937, ACE969TP or ACE969FO

® standard, O according to parameter setting and MES114/MES114E/MES114F or MET1482 input/output module options.

(1) For NO or NC trip contacts
(2) Two modules possible

(3) Exclusive choice, phase-to-neutral voltage or phase-to-phase voltage for each of the two relays

© 2007 Schneider Electric. All Rights Reserved. SChne|de_r
gElectrlc
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Introduction Technical Characteristics

Weight

Minimum weight (base unit with basic UMI and without MES114) 3.09 Ib (1.4 kg) < ’

Maximum weight (base unit with advanced UMl and MES114)  4.19 Ib (1.9 kg)
Analog Inputs

Current transformer Input impedance <0.02Q
1 Aor5ACT (with CCA630 or CA634) Burden <0.02VAat1A @
1 A to 6250 A ratings <0.5VAat5A
Rated thermal withstand 41N
1-second overload 100 IN
Voltage transformer Input impedance > 100 kQ
220 V to 250 kV ratings Input voltage 100 to 250
Rated thermal withstand 240V
1-second overload 480 V
Temperature Sensor Input (MET1482 Module)
Type of sensor Pt 100 Ni 1 12
Isolation from ground None
Current injected in sensor 4 mA
Maximum distance between sensor and module 0.62 mi (1 km)
Logic Inputs MES114 MES114F
Voltage 24t0 250V DC 220t0 250 VDC 220t0 240V AC
Range 19.2t0 275V DC 176t0 275V DC 176t0 264 V AC
Frequency - - 47 to 63 Hz
Typical burden 3 mA 3 mA 3mA
Typical switching threshold 14V DC 154V DC 120 V AC
Input limit voltage At state 1 >19VDC > >88V AC >176 V DC >176 V AC
At state 0 <6VDC < <22V AC <137V DC <48V AC
Isolation of inputs from other Enhanced Enhanced Enhanced Enhanced
isolated groups
Relays Outputs
Control Relay Outputs (01, 02, 011 contacts) (2
Voltage DC 24/ 125V DC 250V DC
AC (47.5 to 63 Hz) - - - 100 to 240 V AC
Continuous current 8A 8A 8A 8A
Breaking capacity Resistive load 0.7A 0.3A
L/R load < 20 ms 05A 0.2A
L/R load < 40 ms 02A 0.1A
Resistive load - - 8A
pf.load>03 & - - 5A
Making capacity 5 A for 200 ms
Isolation of outputs in relation to Enhanced
other isolated groups
Annunciation Relay Output (03, 04, 012,7913, 014 contacts)
Voltage DC 24/48V DC 127V DC 220V DC
AC (47.510.63 Hz - - - 100 to 240 V AC
Continuous current 2A 2A 2A 2A
Breaking capacity 2/1A 05A 0.15A
- 1A
Isolation of outputs in relatio Enhanced
other isolated groups
Power Supply
Voltage 24 /250 V DC 110/240 V AC
Range -20% +10% -20% +10% (47.5 to 63 Hz)
Deactivated burden (1 <6W <6VA
Maximum burden () <11wW <25VA

Inrush current

<10 Afor10 ms
< 28 A for 100 ps

< 15 A for first half-cycle

Acceptable outages

Anal tput (MSA141 Module)

10 ms

4-20mA,0-20mA, 0-10 mA

10 ms

nce

< 600 Q (wiring included)

0.50%

ing to configuration

Relay outputs (O1, O2, O11 contact) comply with clause 6.7 of standard C37.90, (30 A, 200 ms, 2000 operations)

6 63230-216-219-B1 S%‘Iﬁldte'r © 2007 Schneider Electric. All Rights Reserved.
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Introduction

Environmental Characteristics

Electromagnetic Compatibility Standard Level / Class Value V
Emission Tests f 4
Disturbing field emission IEC 60255-25
EN 55022 A
Conducted disturbance emission IEC 60255-25
EN 55022 B

Immunity Tests — Radiated Disturbances
Immunity to radiated fields

*

ANSI C37.90.2 (1995)

35 V/mgp25 MHz - 1 GHz

IEC 61000-4-3 1] 10 V/m ; 80IMHz - 1 GHz

IEC 61000-4-3 10 V/m; 80 MHz - 2 GHz
Electrostatic discharge ANSI C37.90.3 8K\ air KV contact

IEC 60255-22-2 8kV airg6kV contact
Immunity to magnetic fields at network frequency IEC 61000-4-8 v 30"A/m (continuous) - 300 A/m (13 s)

Immunity Tests — Conducted Disturbances e & X

Immunity to conducted RF disturbances IEC 60255-22-6 1oV

Fast transient bursts ANSI C37.90.1 4 kV ; 2.5 kHz
IEC 61000-22-2 AorB 4KkV;25kHz/2IV. 5kHz
IEC 61000-4-4 \% 4kV, 2.5 kHz

1 MHz damped oscillating wave ANSI C37.90.1 2.5 kV MC and MD

IEC 60255-22-1 1l

2.5 kV MC, 1kV MD

100 kHz damped oscillating wave

IEC 61000-4-12

2.5kV MC; 1kVMD

Surges IEC 61000-4-5 11} 2kVMC;1kVMD
Voltage interruptions IEC 60255-11 Series 20: 100%, 10 ms
Series 40: 100%, 20 ms
Mechanical Robustness Standard Level¥Class Value
In Operation .
Vibrations IEC 60255-21-1 2 1Gn; 10 Hz - 150 Hz
IEC 60068-2-6 Fc 2Hz-13.2Hz;a=+1mm
(+0.039 in)
Shocks IEC 60255-21-2 2 10Gn/11 ms
Earthquakes IEC 60255-2148 2 2 Gn (horizontal axes)
1 Gn (vertical axes)
De-Energized v
Vibrations IEC 60255-21-1 2Gn;10Hz-150 Hz
Shocks IEC)60255-21-2 2 30Gn/11ms
Jolts IEC 60255-21-2 2 20Gn/16 ms
Climate Conditions dard Level / Class Value
In operation
Exposure to cold IEC'60068-2-1 Series 20: Ab -25 °C (-13 °F)
Series 40: Ad
Exposure to dry heat 1EC 60068-2-2 Series 20: Bb +70 °C (+158 °F)
Series 40: Bd
Continuous exposure to damp heat IEC 60068-2-3 Ca 10 days ; 93% RH ; 40 °C (104 °F)
Temperature variation with specified variation rate IEC 60068-2-14 Nb -13 °F to +158 °F (—25 °C to +70 °C)
5°C/min
Salt mist IEC 60068-2-52 Kb/2
Influence of corrosion IEC 60068-2-60 C 21 days; 75% RH ; 77 °F (25 °C) ;

0.5 ppm H,S ; 1 ppm SO,

Gaz test 4

In Storage ¥

o U9

IEC 60068-2-60

21 days ; 75% RH ; 77 °F (25 °C)
0.01 ppm H,S ; 0.2 ppm SO, ;
0.02 ppm NO,, ; 0.01 ppm Cl,

Exposure to cold IEC 60068-2-1 Ab -13 °F (-25 °C)
Exposure to dry heat IEC 60068-2-2 Bb +158 °F (+70 °C)
Continuous exposure t@ dampfheat IEC 60068-2-3 Ca 56 days ; 93% RH ; 104 °F (40 °C)
Safety Standard Level / Class Value
Enclosure Safety T
Front panel tightness IEC 60529 IP52 Other panels closed, except for
rear panel IP20
NEMA Type 12 with gasket supplied

Fire withstand
Electrical‘Safety Tests
1.2/50 psgimpulse wave

IEC 60695-2-11

IEC 60255-5

1200 °F (650 °C) with glow wire

5kv (M

Power frequeney. dielectric withstand
Cffificatjon

IEC 60255-5

2kV1mn®

C€ Harmonized standard: European directives:
EN 50263 m 89/336/CEE Electromagnetic Comptability (EMC) Directive
O 92/31/CEE  Amendment
O 93/68/CEE Amendment
m 73/23/CEE Low Voltage Directive
O 93/68/CEE Amendment
UL - |, UL508 - CSA C22.2 n° 14-95 File E212533
CSA CSA C22.2 n° 14-95/n° 94-M91 / n° 0.17-00 File 210625
(1) Except for communication: 3 kV in common mode and 1kV in differential mode
(2) Except for communication: 1 kVrms
(3) Sepam™ must be stored in its original packing.
© 2007 Schneider Electric. All Rights Reserved. SChnelder 63230-216-219-B1 7
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Metering Functions
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Metering General Settings

connected to Sepam™ and determine the performance of the metering
protection functions used. They are accessed via the SFT2841 setting software

The general settings define the characteristics of the measurement sensori O

General Characteristics tab.

General Settings Selection Setting Range
IN Rated phase current 20or3CT1A/5A 1Ato 6250 A v
(sensor primary current) 3LPCTs 25 Ato 3150 AM
1B Base current, according to rated power of equipment 04t01.3IN
INF Rated residual current(® Sum of three phase currents See IN rated phase n
CSH120 or CSH200 zero sequence CT 2A 5A0r ti
1A5ACT )
1AB5ACT r=1IN/10)
Sensitivity x 10
Zero sequence CT + ACE990 (the zero to current monitored and use
sequence CT ratio
1/n must be such that 50 < n < 1500)
Vup Rated primary phase-to-phase voltage to 250 kV
(Vp: rated primary phase-to-neutral voltage
Vi np =V np/3)
Vs Rated secondary phase-to-phase voltage 3 VTs: Van, Vbn, Vcn 100, 110, 115, 120, 200, 230 V
2 VTs: Vab, Vbc 100, 110, 115, 120 V
1VT: Vab 100, 110, 115, 120 V
Vsr Secondary zero sequence voltage for primary zero V, ns/3 or V| nsiV3
sequence voltage V|, np/V3’
Rated frequency 50 Hz or 60 Hz
Integration period (for demand current and peak 5,10, 15, 30, 60 mn
demand current and power)
Pulse-type accumulated energy meter 0.1 kW.h to 5 MWh
0.1 kVAR to 5 MVARh

(1) IN values for LPCT, in Amps: 25, 50, 100, 125, 133, 200, 250, 320,
(2) INr should be thought of as a relay input port for ground fault protectio
negative and zero sequence components. This port can also ac e
sequence). So the port name "INr" is just that — a port name. What Oi

4

L 4

Q
o
&

L 4

gents
,

630, 666, 1000, 1600, 2000, 3150.
s port can accept residually connected phase ct's and therefore measure positive,
equence CT which measures only true zero sequence (no positive or negative
rent (positive, negative or zero sequence) depends on the type of CTs used.

63230-216-219-B1

Schneider

a Electric
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Metering

Characteristics

Functions Measurement Accuracy () MSA141
Range

Metering

Phase current 0.1t040IN® +0.5% [ ]

Residual current(® Calculated 0.1t040IN +1% ]

Measured 0.1to 20 INr +1% [ ]

Demand current 0.1t0 40 1IN +0.5%

Peak demand current 0.1t0 40 1IN +0.5% [m]
Phase-to-phase voltage 0.06t0 1.2V p +0.5%

Phase-to-neutral voltage 0.06t0 1.2V p +0.5%

Residual voltage 0.04to 3V p +1%

Positive sequence voltage 0.05t0 1.2V p +2%
Negative sequence voltage 0.05t0 1.2V p +2%

Frequency 25 to 65 Hz +0.02 Hz | ]
Active power 0.015 SN® to 999 MW +1% [ ]

Reactive power 0.015 SN@ to 999 MVAR | +1% [ ]
Apparent power 0.015 SN®@ to 999 MVA 1% [ ]

Peak demand active power 0.015 SN® to 999 MW +1% m]
Peak demand reactive power 0.015 SN@ to 999 MVAR u]
Power factor -1 to +1 (CAP/IND)
Calculated active energy 010 2.1.108 MW.h o
Calculated reactive energy 0to0 2.1.108 MVAR.h o
Temperature -30 to +200 °C from +20 to +140 °C | |

or -22 to +392 °F

Network Diagnosis Assistance
Tripping context o
Phase tripping current 0.1t0 40 1IN +5% o
Ground fault tripping current 0.1 10 20 INr gy +5% u]
Negative sequence / unbalance 10 to 500% @A ) +2%

Phase displacement or (between Vr and Ir) 0 to 3592 . +2°

Phase displacement ¢a, ¢b, ¢c (between V and I) © +2°

Disturbance recording

Machine Operating Assistance
Thermal capacity used +1% ] [u]

=1B)

Remaining operating time before overload tripping +1 mn
Waiting time after overload tripping +1 mn

Running hours counter / operating time 0 65535 hours +1% or 0.5 h o
Starting current @ 1.21Bt0 24 IN +5% o
Starting time 0to 300 s +300 ms [m]
Number of starts before blocking 0 to 60 1

Blocked start time 0 to 360 mn +1 mn
Cooling time constant 510 600 mn +5 mn

Switchgear Diagnosis Assistanc
Cumulative breaking current 0 to 65535 kA2 +10% o
Number of operations 0to 4.10° 1 u]
Operating time 20 to 100 ms +1 ms o
Charging time 1t020s +0.5s o

m available on MSA141
O saved in the event
(1) Typical accuracy,
(2) SN: apparent power,
(3) Measurement up to 0.
(4) INr should be thought of

information purpose.

relay input port for ground fault protection. This port can accept residually connected phase ct's and therefore measure positive,

negative and zero sequence components. This port can also accept a zero sequence CT which measures only true zero sequence (no positive or negative
sequence). So the port name "INr" is just that — a port name. What kind of current (positive, negative or zero sequence) depends on the type of CTs used.

© 2007 Schneider Electric. All Rights Reserved.
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Metering

Phase Current/Residual Current

Phase Current

Operation
This function gives the RMS value of the phase currents:
m la: phase a current
m Ib: phase b current
m Ic: phase c current
It is based on RMS current measurement and considers up tesl 7th level harmonics.

Readout
The measurements may be accessed via:
m advanced UMI display unit by pressing the @ key,
m  a PC operating with SFT2841 software
® a communication link
m an analog converter with the MSA141 option

Characteristics
Measurement range 0.1to K5 INM
Unit A or kKA
Accuracy +006% typical @
+2% from 08 to 1.5 IN
+5%iif < 0.3 IN
Display format @) Sisignificant digits
Resolution 0.1A
Refresh interval 1 second (typical)

(1) IN rated current set injthe general settings.
(2) At IN, in reference cohditiens (IEC 60255-6).
(3) Display of values: 0.02 to 404N

Residual Current

Operation

ThisOperation gives the RMS value of the residual current Ir and is based on
measuting the fundamental component. INr should be thought of as a relay input port
forgroundifault protection. This port can accept residually connected phase CTs and
therefote, measure positive, negative and zero sequence components. This port can
also accept a zero sequence CT which measures only true zero sequence (no
positive or negative sequence). So the port name "INr" is just that — a port name.
What Kind of current (positive, negative or zero sequence) depends on the type of
CJs used.

Readout
The residual current measured (Ir), and the residual current calculated by the sum of
the phase currents (Ir2) may be accessed via:

m the advanced UMI display unit by pressing the @ key

m  a PC operating with SFT2841 software
B a communication link
m  an analog converter with the MSA141 option
Characteristics
Measurement range
Connection to 3 phase CTs: 0.1to 1.5Inr(M
Connectionto 1 CT 0.1t0 1.5 INr(M @)
Connection to zero sequence CT with ACE990 0.1t0 1.5 INr(
Connection to CSH residual 2 A rating 02t03AM)
current sensor
5 A rating 05t075A®
20 A rating 2t030A®
Unit AorkA
Accuracy @ +1% typical at INr

+2% from 0.3 to 1.5 INr
+5% if < 0.3 INr

Display format 3 significant digits
Resolution 0.1A
Refresh interval 1 second (typical)

(1) INr rated current set in the general settings.
(2) IN reference conditions (IEC 60255-6), excluding sensor accuracy.
(3) INr = INCT or INr = INCT/10 according to setting.

12
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Metering Average Current/
Peak Demand Current

Operation
This function provides two values:
m the average RMS current for each phase that has been obtained, for each
integration interval
m the greatest average RMS current value for each phase that has been
obtained since the last reset
The values are refreshed after each "integration interval", an interval fHat may be set
from 5 to 60 mn, and are saved in the event of a power e.

m  a PC operating with SFT2841 software
® acommunication link

Resetting to Zero:

1 press the key on the advance y unit when the peak demand
current is displayed
2 via the clear command in the SF 1 software
c

3 via the communication link (r ol command TC6).

Readout
The measurements may be accessed via:
m advanced UMI display unit by pressing th%

Characteristics
Measurement range Tt01.5INM
Unit

Accuracy

+0.5% typical @

+2% from 0.3 to 1.5 IN
5% if < 0.3 IN

3 significant digits

0.1A

5,10, 15, 30, 60 minutes
n the general settings.

conditions (IEC 60255-6).

2 0.02 to 40 IN.

Display format ()
Resolution

© 2007 Schneider Electric. All Rights Reserved. Sc&’ﬁ'df" 63230-216-219-B1 13
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Metering

Phase-to-Phase Voltage
Phase-to-Neutral Voltage

Phase-to-Phase Voltage

Operation
This function gives the RMS value of the 50 or 60 Hz component of phase-té=phase
voltages (according to voltage sensor connections):
m Vab: voltage between phases a and b
m Vbc: voltage between phases b and ¢
m Vca: voltage between phases c and a
It is based on measuring the fundamental component.

Readout
The measurements may be accessed via:
m  advanced UMI display unit by pressing the @& Key
a PC with SFT2841 software
a communication link
an analog converter with the MSA141°eption.

Characteristics

Measurement range 0.06 to 120\, p ™M
Unit V. orkV
Accuracy +0,5% typical @

+1% from'0.5to 1.2 V| p
+2% from 0.06 t0 0.5 V| p

Display format 3 significant digits
Resolution 1V
Refresh interval 1 second (typical)

(1) V. nominal rating set in‘the general settings.
(2) AtV p, in referenge conditions (IEC 60255-6).

Phase-tosNeutral Voltage

Operation
This funetion gives the RMS value of the 50 or 60 Hz component of phase-to-neutral
voltages:
m_ Van: phase a phase-to-neutral voltage
m, \VWbnphase b phase-to-neutral voltage
m Ven: phase ¢ phase-to-neutral voltage.
It is\pba@sed on measuring the fundamental component.

Readout
The measurements may be accessed via:
m advanced UMI display unit by pressing the & key
m a PC with the SFT2841 software
® a communication link
m an analog converter with the MSA141 option.

Characteristics

Measurement range 0.06t0 1.2V p®
Unit V or kV
Accuracy +0.5% typical @

+1% from 0.5t0 1.2V, p
+2% from 0.06 t0 0.5 V| ,p

Display format 3 significant digits
Resolution 1V
Refresh interval 1 second (typical)

(1) V,,p: primary rated phase-to-neutral voltage (V,,p = V, p/V3).
(2) At V,.p in reference conditions (IEC 60255-6).

14
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Metering Residual Voltage (Vr)
Positive Sequence Voltage (V1)

Residual Voltage

Operation
This function gives the value of the residual voltage Vr = (Van + Vbn +
Vr is measured:
m by taking the internal sum of the 3 phase voltages
m by an wye / open delta (sometimes referred to as a wye / brokén delta) VT.

It is based on measuring the fundamental component.
Readout \g

The measurement may be accessed via:
m the advanced UMI display unit by pressin Y
m a PC with SFT2841 software
® a communication link.

Characteristics S ?
Measurement range . 9]

Unit Vv
Accuracy

.05t0 0.5V ,p
0.04 t0 0.05 V,p

Display format significant digits
Resolution
Refresh interval econd (typical)

faco
e ‘measurement may be accessed via:
dvanced UM display unit by pressing the @ key
PC with SFT2841 software

communication link.

aracteristics
S easurement range 0.05t0 1.2V ,p™M
Unit V or kV
\ Accuracy +2% at V| ,p
Display format 3 significant digits
\ Resolution 1V

O Refresh interval 1 second (typical)

(1) V\p: primary rated phase-to-neutral voltage (V, ,p =V p/V3).
L 4

|
a
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Metering Negative Sequence Voltage/
Frequency

Negative Sequence Voltage

Operation
This function gives the calculated value of the negative sequence voltage

Readout

The measurement may be accessed via: 4
m advanced UMI display unit by pressing the @ key
m  a PC with SFT2841 software

m  a communication link. \
Characteristics

Measurement range 0.05t0 1.2V p®

Unit V or kV
Accuracy +2% at V,p
Display format 3 significant di
Resolution 1V

Refresh interval 1 sec
(1) V \p: primary rated phase-to-neutral v

=V p/3).

Frequency

Operation

This function gives t
Frequency is measu
e phase-to-phase voltage is connected to Sepam™
m  based on pos sequence voltage V1, if the Sepam™ includes Vab and Vbc

sured if:
or positive sequence voltage V1 is less than 40% of v

OL
'I;N ent may be accessed via:
dvanced UMI display unit by pressing the @ key
C with SFT2841 software
communication link
. Q an analog converter with the MSA141 option.
aracteristics

\ Rated frequency 50 Hz, 60 Hz
\ Range 25 to 65 Hz

Accuracy ™ +0.02 Hz

Display format 3 significant digits

Resolution On SFT2841 0.01 Hz
On Sepam™ display 0.1 Hz
Refresh interval 1 second (typical)

%\Q (1) At V,p in reference conditions (IEC 60255-6).

L 4
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Metering Active, Reactive, & Apparent

Power

Operation
This function gives the power values:

m P active power = v3.V,,.l cos ¢

m  Q reactive power = V3.V, .l.sin ¢

m S apparent power = V3.V, ..
It measures the active and reactive power in 3-wire 3-phase arrangenﬁnts by means
of the two wattmeter method. The powers are obtained based on the phase-to-phase
voltages Vab and Vbc and the phase currents la and Ic
When only the voltage Vab is connected, P and re
balanced system voltage).

The following conditionis are assumed for standard ice:
m for the outgoing (for a feeder) circuit )
O power exported by the bus is positl

O power supplied to the bus is negative

$¢+ direction Q
of flow

m for the incoming (fo er) circuit (1:

is positive
+ direction
of flow

bus is negative.
Ed U
e measurements may be accessed via:

m the advanced UMI display unit by pressing the @ key
hejdisplay of a PC with the SFT2841 software
communication link

n analog converter with the MSA141 option.
oice is made in the general settings.

L 4 OCharacteristics
\ Measurement range
\ Unit

(assuming

MT10168

MT10179

Reactive Power Q
+(1.5% SN at 999 MVAR ()

Active Power P
+(1.5% SN at 999 Mw) ()

kW, MW kVAR, MVAR
Accuracy +1% typical @ +1% typical @
Display format 3 significant digits 3 significant digits
Resolution 0.1 kW 0.1 kvar

Refresh interval 1 second (typical) 1 second (typical)

O
@Q

L 4

Apparent power S
Measurement range 1.5% Sn at 999 MVA ()
kVA, MVA
Accuracy +1% typical @
Display format 3 significant digits
Resolution 0.1 kVA

Refresh interval

1 second (typical)

(1) SN = V3BV p.IN.

(2) AtIN, V p, cos ¢ > 0.8 in reference conditions (IEC 60255-6).

© 2007 Schneider Electric. All Rights Reserved.
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MT10257

MT10258

Metering

Peak Demand Active &
Reactive Power/Power Factor

(cos ¢)

Peak Demand Active and Reactive Power

Operation

This function gives the greatest average active or reactive power value since the last
reset. The values are refreshed after each "integration interval”, an interv@al that is be
set from 5 to 60 mn (common interval with peak demand phasg,currents). The values
are saved in the event of a power outage.

Readout

The measurements may be accessed via:
m advanced UMI display unit by pressing the @ key
m a PC with SFT2841 software
® a communication link.

Resetting to Zero
m  press the @ key on the advanced UMIidisplay unit when a peak demand is
displayed
m by using the "clear" comman@inithe SFT2841 software
m by using the communication linK (remote control command TCB6).

Characteristics

MM Power P Reactive Power Q
Measurement range +(1%6% Sn at 999 MW) (1) +(1.5% Sn at 999 MVAR (1)
Unit KW, MW kVAR, MVAR
Accuracy +1% typical @ +1% typical @
Display format 3 significant digits 3 significant digits
Resolution 0.1 kW 0.1 kvar
Integration interyal 5,10, 15, 30, 60 mn 5,10, 15, 30, 60 mn

(1) SN = /8Ny, p N
(2) At IN;'V | p, cos ¢510.8 in reference conditions (IEC 60255-6).

Power‘Factor (cos o)

Operation

Power factor is defined by the following equation:

cos¢ = P/JP2+Q?

lilexpresses the phase displacement between the phase currents and phase-to-
neutral voltages.

The + and - signs and IND (inductive) and CAP (capacitive) indications give the
direction of power flow and the type of load.

Readout
The measurement may be accessed via:

- CAP +IND
m advanced UMI display unit by pressing the @ key
- m  a PC with the SFT2841 software
VP m acommunication link.
-IND + CAP
Characteristics
Measurement range -1to 1 IND/CAP
Accuracy M +0.01 typical
Display format 3 significant digits
Resolution 0.01
Refresh interval 1 second (typical)
(1) AtIN, V;,p, cos ¢ > 0.8 in reference conditions (IEC 60255-6).
18 63230-216-219-B1 Schneider © 2007 Schneider Electric. All Rights Reserved.
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Metering

Active and Reactive Energy

Accumulated Active and Reactive Energy.

Operation
This function gives the following for the active and reactive energy values:
m  accumulated energy conveyed in one direction
m  accumulated energy conveyed in the other direction.
It is based on measurement of the fundamental component. The accumulated
energy values are saved if power is lost.

Readout

The measurements may be accessed via:
m advanced UMI display unit by pressing the @ key
m  PC with SFT2841 software
® a communication link.

Characteristics

Active Energ - Reactive Energy
Metering capacity 0to 2.1 T8, MW.h 0to 2.1 108 MVAR.h
Unit MW MVAR.h
Accuracy +1% typical@® +1% typical (1
Display format 10 significant digits 10 significant digits
Resolution O HMW.h 0.1 MVAR.h

(1) At IN, V,,p, cos ¢ >0:8.in reference conditions (IEC 60255-6).

Accumulated Active and Reactive Energy by
Pulse Metering

Operation
This function meters energy through logic inputs. Energy incrementing is associated
with each input (one of the general parameters to be set). Each input pulse
increments the meter. Four inputs and four accumulated energy metering options are
available:

W “positive and negative active energy

W), positive and negative reactive energy.
The accumulated active and reactive energy values are saved if power is lost.

Readout
m a PC with SFT2841 software
m a communication link.

Characteristics

Active Energy Reactive Energy
Metering capacity 0to 2.1 108 MW.h 0to 2.1 108 MVAR.h
Unit MW MVAR
Display format 10 significant digits 10 significant digits
Resolution 0.1 MW.h 0.1 MVAR.h
Increment 0.1 kW.h to 5 MW.h 0.1 kVAR.h to 5 MVAR.h
Impulse 15 ms min. 15 ms min.
© 2007 Schneider Electric. All Rights Reserved. Schneider 63230-216-219-B1 19
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Metering Temperature

Operation
This function gives the temperature value measured by resistance temperatur:
detectors (RTDs):
m  platinum Pt100 (100 Q at 0 °C or 32 °F) in accordance with the IEC 6 and
DIN 43760 standards
m  nickel 100 Q or 120 Q (at 0 °C or 32 °F).
Each RTD channel gives one measurement: L 4
tx = RTD x temperature.
The function also indicates RTD faults:
m  RTD disconnected (tx > 205 °C or t > 401 °F)
m  RTD shorted (tx < -35 °C or t < -31 °F).

The value is blocked if a fault display occurs. The a
generates a maintenance alarm.

Readout
The measurement may be accessed via;

m advanced UMI display unit by pressing @ key, in °C or in °F
a PC with SFT2841 software
a communication link
an analog converter wi

th option.

Characteristics

Range -30 °C to +200 °C

Resolution 1°C

Accuracy M +68 °F to +284 °F +1 °C from +20 to +140 °C
rom -22 °F to +68 °F +2 °C from -30 to +20 °C

.6 °F from +284 °F to +392 °F +2 °C from +140 to +200 °C
5 seconds (typical)

Refresh interval

ccording to wiring: see "Installation of MET1482 module"
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MT10180

Metering

Network Diagnosis Functions
Tripping Context/Tripping Current

'A TRIP1a

_\U

tripping ;
command i

TO
Tripping current (TRIPIla) acquisition

S /

Tripping Context

Operation
This function gives the values of physical units at the time of tripping to‘enable fault
isolation analysis.
Values available on the advanced UMI are as follows:
m tripping currents
residual currents (based on sum of phase currentsand measured on Ir input)
phase-to-phase voltages
residual voltage
frequency
active power
reactive power.

The SFT2841 software may be used to obtain the,following in addition to the values
available on the advanced UMI:

m phase-to-neutral voltages

m negative sequence voltage

m positive sequence voltage.

The values for the last five trips arelstored with the date and time of tripping. They
are saved in the event of@@aipower(outage.

Readout

The measurements may betaccessed via:
m advanced UM/ display unit by pressing the @ key
m a PC with SFT2841 software
®  a communpication fink.

Tripping Current

Qperation
L his{anction gives the RMS value of currents at the prospective time of the last trip:
m,_ TRIPla: phase a current
m “JRIPIb: phase b current
m), TRIPIc: phase c current.
It islbased on measuring the fundamental component.
Tripping current is the maximum RMS value measured during a 30 ms interval after
the tripping contact activates on output O1.

Readout

The measurements may be accessed via:
m advanced UMI display unit by pressing the @ key
m  a PC with SFT2841 software
® a communication link.

Characteristics

Measurement range 0.1t0 40 INM
Unit AorkA

Accuracy +5% +1 digit
Display format 3 significant digits
Resolution 0.1A

(1) IN rated current set in the general settings.

© 2007 Schneider Electric. All Rights Reserved.
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Metering

Network Diagnosis Functions
Negative Sequence/Current
Unbalance

Operation
This function gives the negative sequence component: T = 12/IB
The negative sequence current is determined based on the phase currents:

m 3 phases

> > > >

12 = %x(la+azlb+alc)
JE:

4
with x = e ° \
m 2 phases @

>
|

2= % X (>Ia—a2>lc)
j2n
withx = e °
These two formulas are equal whe e ground fault.
Readout
The measurements may be a via:
m advanced UMI nitby pressing the @ key

m  aPC with SFT28

m the communic%

10 to 500%

% 1B

+2%

3 significant digits

1%

1 second (typical)

63230-216-219-B1
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DE50412

MT11029

Metering

Network Diagnosis Functions
Phase Displacement ¢r
Phase Displacement ¢a, ¢b, ¢c

or
Vr

Phase displacement or.

(p1
V1

Phase displacement ¢ 1.

Phase Displacement or

Operation

This function gives the phase displacement measured between the residualivoltage
and residual current in the trigonometric sense (see diagram). The measurement is
used during commissioning to verify the correct directional ground fault protection
unit connection.

Two values are available:

m  or, angle with measured Ir
m  ¢rZ, angle with Ir calculated by sum of phasegurrents.

Readout

The measurements may be accessed via:
m advanced UMI display unit by pressingithe ® key
m  a PC with SFT2841 software
B acommunication link.

Characteristics

Measurement range 00,359°
Resolution 19

Accuracy +2°

Refresh interval 2 seconds (typical)

Phase Displacement ¢a, ¢ob, ¢c

Operation

This functiongives thetrigonometric phase displacement between the Van, Vbn, Vcn
voltages and la; 1By lc currents respectively (see diagram). The measurements are
usedawhen'Sepam™ is commissioned. They ensure that the voltage and current
inplts are wiredi€orrectly. It does not operate when only Vab voltage is connected to
SepamM.

Readout

The measurements may be accessed via:
m),advanced UMI display unit by pressing the &) key
m a PC with SFT2841 software
® a communication link.

Characteristics

Measurement range 0 to 359°
Resolution 1°
Accuracy +2°
Refresh interval 2 seconds (typical)
© 2007 Schneider Electric. All Rights Reserved. Schneider 63230-216-219-B1 23
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Metering Network Diagnosis Functions
Disturbance Recording

Operation
This function records analog signals and logic states . When a triggering even
occurs, record storage activates according to the parameters set in SFT2841 (see
the section on "Control and monitoring functions - Disturbance recording tri g").
The stored event begins before the triggering event and continues afterwards.
The record is made up of the following information:

m values sampled from the different signals 4

m the event date

m characteristics of the recorded channels.
The duration and number of records is also set using\ software tool.
The files are recorded in First In First Out (FIFO) typé's torage. When the
maximum number of records is reached, the oldes erased when a new
record is entered.

The disturbance records are lost when the d is switched on and when the logic
equations or alarm messages are chang

Transfer

Files may be transferred in one of t a
m locally, by using a PC equipped SFT2841 software. The PC is connected
0

to the front panel conpecto
m remotely, using a soft
system.

Recovery
The signals are rec
Principle K

stored record

cific to the remote monitoring and control

a record by means of the SFT2826 software tool.

MT10181

time
>
\ triggering event

Xristics
e tent Set-up file:

date, channel characteristics, measuring chain

transformer ratio

7S Sample file:

12 values per cycle/recorded signal

nalog signals @ 4 current channels (la, Ib, Ic, Ir)

1 data item configurable by the logic equation editor

\ recorded 3 voltage channels (Van, Vbn, Vcn or Vab, Vbc, Vr)
\ Logical states recorded 10 logic inputs, logic outputs O1 to O4, pick-up,

Number of records stored 1to 19

Total duration of a record 1sto10s
The total records plus one should not exceed
20 s at 50 Hz and 16 s at 60 Hz.
Examples (at 50 Hz) :

Periods before triggering event( 0 to 99 cycles

File format COMTRADE 97

(1) According to parameter setting with the SFT2841 software and factory-set to 36 cycles.
(2) According to the type of sensors.

@ 1 x 10 s record
3 x 5 s records
19 x 1 s records

L 4

24 63230-216-219-B1 S%‘Iﬁldte'r © 2007 Schneider Electric. All Rights Reserved.
ectric



Metering Machine Operation Assistance
Functions
Thermal Capacity Used/Cooling
Time Constant

Thermal Capacity Used

Operation

The thermal capacity used is calculated by the thermal protection algorithm. The
thermal capacity used measurement is given as a percentage of the rated thermal
capacity..

Saving Thermal Capacity Used Value

When the protection unit trips, the current thermal eapacitysised s increased by 10%
(The 10% increase is used to take into account the averageitémperature buildup of
motors when starting) and saved. The saved valueiigresetito zero when the thermal
capacity used has decreased sufficiently for the block'starttime delay to be zero. The
saved value is used again making it possible to restart,/taking into account the
temperature that caused the trip. This value is‘storedfin nonvolatile memory.

Readout
The measurements may be accessed via:
m advanced UMI display unit by‘pressing‘the @ key
a PC with SFT2841 software:
a communication link
an analog convertérwith'the MSA141 option.

Characteristics

Measurement range 0 to 800 %

Unit %

Display format 3 significant digits
Resolution 1%

Refresh interval 1 second (typical)

Cooling Time Constant

Operation

The copling time constant T2 of the equipment being monitored (transformer, motor
or generator) is estimated by the thermal overload protection function. It is calculated
each time the equipment operates for a sufficiently long period, followed by a
shutdown (I < 0.1 1B) and temperature stabilization phase.

The calculation is based on the temperature measured by RTDs 1, 2 and 3 (stator

sensors for motors and generators) or by RTDs 1, 3 and 5 (primary winding sensors
for transformers). For greater accuracy, ambient temperature should be measured

by RTD 8.

If "other applications" is chosen in the RTD assignment table, T2 is not estimated.

Two measurements are available, one for each thermal operating rate of the
monitored equipment.

Readout

The measurements may be accessed via:
m advanced UMI display unit by pressing the @ key
m a PC with SFT2841 software
m a communication link.

Characteristics

Measurement range 510 600 mn
Unit mn
Resolution 1mn
Accuracy +5%
Display format 3 significant digits
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Metering

Machine Operation
Assistance Functions
Operating Time Before Tripping/
Waiting Time After Tripping

Remaining Operating Time Before Overload
Tripping

Operation
The time is calculated by the thermal protection function. It depends on the thermal
capacity used.

Readout

The measurements may be accessed via:
m advanced UMI display unit by pressing the key
m a PC with SFT2841 software
® a communication link.

Characteristics

Measurement range 0to 999 mn

Unit mn

Display format 3 significant digits
Resolution 1mn

Refresh interval 1 second (typical)

Waiting Time\After Overload Tripping

Operation
The time is calculated by the'thermal protection function. It depends on the thermal
capacity used.

Readout

The measurementsimay be accessed via:
m{_advanced UMI display unit by pressing the key
m_ aPC with SFT2841 software
HQa communication link.

Characteristics

Measurement range 0to 999 mn
Unit mn
Display format 3 significant digits
Resolution 1mn
Refresh period 1 second (typical)
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Metering

Machine Operation

Assistance Functions

Hours Counter, Starting Current &
Starting/Overload Time

Running Hours Counter and Operating, Time

The counter gives the total run time that the protected device (motor,(generator or
transformer) has been operating (I > 0.1 IB). The initial counter value may,bé
modified using the SFT2841 software.

This value is saved in the event of an auxiliary power outage.

Readout

The measurements may be accessed via:
m advanced UMI display unit by pressing the @ key
m  a PC with SFT2841 software
® acommunication link.

Characteristics

Range 0 to 65535

Unit hours

Starting Current and Starting/Overload Time

Operation

Starting/overload time is the time between the moment at which one of the 3 phase
currents exceeds 1.2 1B and the mement at which the three currents drop back below
1.21B.

The maximum phaseycurrent obtained during this period is the starting/overload
current.

The two valyésiare saved in case of auxiliary power outage.

Readout

The measurements may be accessed via:
m), advanced UMI display unit by pressing the key
m “aPC with SFT2841 software
H), a cOmmunication link.

Characteristics

Ming/Overload Time

Measurement range 0to300s

Unit sorms

Display format 3 significant digits
Resolution 10 ms or 1 digit
Refresh interval 1 second (typical)
Starting/Overload Current

Measurement range 1.21Bto24 IN(M
Unit Aor kA

Display format 3 significant digits
Resolution 0.1 A or 1 digit
Refresh interval 1 second (typical)

(1) Or 65.5 KA.
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Metering Machine Operation
Assistance Functions
Number of Starts Before Blocking/
Start Block Time Delay

Number of Starts before Blocking

Operation
The number of starts allowed before inhbition is calculated by the number of starts
protection function. The number of starts depends on the thermal state of the motor.

Readout

The measurements can be accessed via:
m advanced UMI display unit by pressing the @ key
m a PC with SFT2841 software
m a communication link.

Resetting to Zero
The number of starts counters can be reset to zergy(after entering a password) as
follows:

m  on the advanced UMI display unit by,pressing‘the key

m on a PC with SFT2841 software.

Characteristics

Measurement range 0 to 60

Unit none

Display format 3 significant digits
Resolution 1

Refresh interval 1 second (typical)

Block Start Time Delay

Operation

The time delay is calculated by the number of starts protection function.

If thetnumpber of starts protection function indicates that starting is blocked, the time
given represents the waiting time before starting is allowed.

Readout
Thelnumber of starts and waiting time can be accessed via:

® advanced UMI display unit by pressing the @ key
m a PC with SFT2841 software
m a communication link.

Characteristics

Measurement range 0 to 360 mn
Unit mn
Display format 3 significant digits
Resolution 1mn
Refresh interval 1 second (typical)
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Metering

Switchgear Diagnosis Functions
Cumulative Breaking Current &
Number of Operations

Cumulative Breaking Current

Operation
This function gives the cumulative breaking current in (kA)2 for five current ranges.
It is based on measurement of the fundamental component.
The current ranges displayed are:

m O<I<2IN

B 2IN<I<5IN

B 5IN<I<10IN

m 10IN<I<40IN

m 1>40IN
This function gives the cumulative breaking currént in“(kA)? for five current ranges.
Each value is saved in case auxiliary power is l0st/

Refer to switchgear documentation for usg,of this information.

Number of Operations

The function also gives the total number, of breaking device operations.
It is activated by tripping€emmands (91 relay). The number of operations is saved
in case auxiliary power is lost:

Readout
The measurements#naybe accessed via:
m  advanced UMHdisplay unit by pressing the @ key
m  a PC withSFT284% software
® a communication link
The initial valuesjean be introduced using the SFT2841 software tool to factor the
real state ofiatisedbreaking device.

Characteristics
‘CMive Breaking Current (kA)2

Range 0 to 65535 (kA)?
Unit primary (kA)?2
Resolution 1(kA)?

Accuracy M +10% =1 digit
ANiémber of Operations

Range 0 to 65535

(1) At IN, in reference conditions (IEC 60255-6).
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Metering Switchgear Diagnosis Functions
Operating Time Charging Time

Operating Time

Operation
This function gives the value of the opening operating time of a breaking deVice (Van
change of status of the device open position contact connected to the 111
The function is blocked when the input is set for AC voltage @). The value is
case auxiliary power is lost.

din

Readout 4
The measurement may be accessed via:

m advanced UMI display unit by pressing the @ ey

m a PC with SFT2841 software

E a communication link
(1) Refer to switchgear documentation for use of this informati

(2) Optional MES module.
(3) Optional MES114E or MES114F modules.

Characteristics
Measurement range
Unit

Accuracy

Display format
Resolution

Charging ti

Operation

This function gives thie va the breaking device (V) operating mechanism charging
time, determined a ding to the device closed position status change contact and
the end of char, ontact connected to the Sepam™ logic inputs @.

The va s he event of an auxiliary power outage.

Re

Tl e ement may be accessed via:

n vangéed UMI display unit by pressing the &) key
a with SFT2841 software
@ gommunication link

to switchgear documentation for use of this information.
onal MES114 or MES114E or MES114F modules.

aracteristics

\ Measurement range 11020
Unit s
Accuracy +0.5 sec

Display format 3 significant digits
Resolution 1s
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Metering

Switchgear Diagnosis Functions

VT Supervision
ANSI Code 60FL

S,

Q
o
&

L 4

Operation
The VT (Voltage Transformer) supervision function is used to supervisg the c
phase and residual voltage measurement chain:

m voltage transformers

m VT connection to Sepam™

m  Sepam™ voltage analog inputs.

plete

The function processes the following events:

m partial loss of phase voltages, detected by:
O presence of negative sequence voltage
O and absence of negative sequence curre

m loss of all phase voltages, detected by:
O presence of current on one of the three p
O and absence of all measured voltages

m  tripping of the phase VT (and/or residual
acquisition on a logic input of the f el
the circuit breaker protecting t

m  other types of events may be proces:

@ :

rotection relay, detected by the
contact or auxiliary contact of

using the logic equation editor.
The "Phase voltage fault" and " al voltage fault" information disappears
automatically when:
m the cause of the fal
m all measured voltag

Use of "Circuit Br
This information i
connected to a lo

s d eared; and,

resent.

osed" Information
t the loss of one, two, or three voltages if it is

us
put:

r closed" information is not connected to a logic input, the
ue to the loss of one or more voltages is not determined by
ircuit breaker.

If the "circuit br
detection of
the position of

phase voltage
fault and

“VT fault”
message

Loss of all phase voltages

] s>
max. (voltages measured) E
<10% ViLp

max. (la, Ib, Ic) | +
<10% IN

“circuit breaker closed”
logic input
“phase VT fuse melting” logic input

logic equation

| min. (voltages measured) > 40% ViLp I

Detection of phase voltage fault.

phase voltage fault
residual voltage fault

DES50448

Vr calculated by sum

- "\/r VT fault message

"Vr VT fuse melting"

Detection of residual voltage fault.

© 2007 Schneider Electric. All Rights Reserved.
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Metering

Switchgear Diagnosis Functions
VT Supervision
ANSI Code 60V

Consequences of a VT Fault on Protection Functions
A "Phase voltage fault" affects the following protection functions:
m 27, 27S, 32P, 32Q/40, 47, 51V
m 59, only in cases where the protection function is set up for phase-to-neutral
overvoltage, when the voltages are measured by two phase VTs + Vr VT
m 67
A "residual voltage fault" affects the following protection functions:
m 59N
m  67N/67NC.

The behavior of the protection functions in the event of a "Phase voltage fault" or
"Residual voltage fault" is to be set up and the following ehoices are proposed:
m for protection functions 27/27S, 32P, 32Q/40,'47 /51V,'59 and 59N: block or no
block
m for protection function 67: blocking or non-direéetional operation (50/51)
m for protection function 67N/67NC: blockier non-directional operation
(50N/51N).

Setting Advice
The partial loss of voltages is based on the detection of the presence of negative
sequence voltage and the absence ofinegative sequence current.
By default:
m the presence of negative)sequence voltage is detected when: V2 > 10% V| ,p
(Vs2)
m the absence of negative sequence current is detected when: 12 < 5% IN (Is2)
m time delay T1isi’s.
These default settings'ensure the stability of the VT supervision function in the event
of short-circuits or ttansient phenomena on the network.
The Isi set point.may beyraised for highly unbalanced networks.

Time delay, T2 or the!detection of the loss of all voltages must be longer than the
time itdakes for a‘short-circuit to be cleared by the protection function 50/51 or 67, to
avoid the detection of a VT loss of voltage fault triggered by a 3-phase short-circuit.

Thetime delay for the 51V protection function must be longer thanthe T1 and T2 time
delays used for the detection of voltage losses.

Characteristics

\/ ing the Detection of Partial Loss of Phase Voltages
Setting Yes / No
ﬁz Set Point
Setting 2% to 100% of Vnp
Accuracy +2% for V2> 10% V| ,p
+5% for V2 < 10% V,p
Resolution 1%
Pick-up / drop-out ratio (95 +2.5)% for V2> 10% V| ,p
Is2 Set Point
Setting 5% to 100% of IN
Accuracy +5%
Resolution 1%
Pick-up / drop-out ratio (105 £2.5)%
Time Delay T1 (Partial Loss of Phase Voltages)
Setting 0.1 st0 300 s
Accuracy +2% or +25 ms
Resolution 10 ms
Validating the Detection of Losing all Phase Voltages
Setting Yes / No
Detecting the Loss of all Voltages and Verifying the Presence of Current
Setting Yes / No
Time Delay T2 (All Voltages Lost)
Setting 0.1st0 300 s
Accuracy +2% or +25 ms
Resolution 10 ms
Voltage and Power Protection Behavior
Setting No action / block
Protection 67 Behavior
Setting Non-directional / block
Protection 67N/67NC Behavior
Setting Non-directional / block
32 63230-216-219-B1 Schneider © 2007 Schneider Electric. All Rights Reserved.
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Metering

Switchgear Diagnosis Functions

CT Supervision
ANSI Code 60C

Operation
The Current Transformer (CT) supervision function is used to supervisg the c
phase current measurement chain:

m phase current sensors (1 A/5 A CTs or LPCTs)

m phase current sensor connection to Sepam™

m  Sepam™ phase current analog inputs.

plete

L 4
The function detects the loss of a phase current, when tl ree phase currents are
measured. The function is inactive if only two pha: e ors are connected.
the situation returns to

cu
The "CT fault" information disappears automatica\
normal, i.e. as soon as the three phase current asured and have values
greater than 10% of IN.

In the event of the loss of a phase current, the
blocked to avoid nuisance tripping:
m 46, 32P and 32Q/40
m 51N and 67N, if Ir is calculat

ing protection functions may be

y th m of the phase currents.

Block Diagram

MT11136

) phase a loss E T1 0
—

— CT
fault
|
° < angle (lc, Ib) < 130°
phase b loss—
phase c loss
. aracteristics
Time Delay
\ Setting 0.15st0300 s
Accuracy +2% or +25 ms
Resolution 10 ms
Blocking Protection Functions 46, 32P, 32Q/40, 51N, 67N
O Setting No action / block
L 4
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Protection

Setting Ranges

Functions Settings
ANSI 27 - Phase-to-Phase Undervoltage

50 100% of V. p
ANSI 27D/47 - Positive Sequence Undervoltage

15 to 60% of V|, p
ANSI 27R - Remanent Undervoltage

50 100% of V. p
ANSI 27S - Phase-to-Neutral Undervoltage

5to 100% of V|, p
ANSI 32P - Directional Active Overpower

1t0 120% of SN (1

ANSI 32Q/40 - Directional Reactive Overpower

5to 120% of SN ()

ANSI 37 - Phase Undercurrent
0.15t0 1 1B

ANSI 38/49T - Temperature Monitoring (8 or 16 RTDs)
3210 356° F (0 to 180 °C)

Alarm and trip set points
ANSI 46 - Negative Sequence / Unbalance
Definite time 0.1to51B

Time Delays
0.05st0300s

0.05st0 300 s

L 4

0.05,s to 300 s

0: 10,800 s
0 300 s
.1st0300s

0.05s1t0 300 s

0.1st0 300 s

Inverse Definite Minimum Time (IDMT)

0.1sto1s

Tripping curve Schneider Electric

0.1 to 0.5 IB (Schneider Electric) 0.1 to 1 18 (CEl, IEEE)@
CEIl: SIT/A, LTI/B, VIT/B, EIT/C \

IEEE: MI (D), VI (E), EI (F)

ANSI 47 - Negative Sequence Overvoltage
110 50% of V| p

ANSI 48/51LR/14 - Excessive Starting Time, Locked Rotor

0.5t051B

ANSI 49RMS - Thermal Overload
Accounting for negative sequence component

0.05st0 300 s

ime 0.5st0300 s
time delays 0.05st0 300 s
Rate 1 Rate 2

Time constant Heating

T1:5to 120 mn T1:5to 120 mn

Cooling

T2: 5to 600 mn T2: 5 to 600 mn

Alarm and tripping set points

50 to 300% of rated thermal capacity

Cold curve modification factor

0 to 100%

Switching of thermal settings conditions

Maximum equipment temperature

By logic input
By Is set point adjustable from 0.25 to 8 IB
140 to 392 °F (60 to 200 °C)

(1) SN = V3.IN.V,,p L 2

L 4

Q
o
&
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Protection

Setting Ranges

Functions
ANSI 50/51 - Phase Overcurrent

Settings

Time delays

Tripping Time Delay Timer Hold
Tripping curve Definite time DT
SIT, LTI, VIT, EIT, UIT ™ DT
RI DT &
CELl: SIT/A, LTI/B, VIT/B, EIT/C DT or IDMT
IEEE: MI (D), VI (E), EI (F) DT or IDMT
IAC: |, VI, El DT or IDMT
Is set point 0.1t0 24 IN Definite time
0.1t0 2.4 1IN IDMT
Timer hold Definite time (DT ; timer hold)

IDMT (IDMT ; reset time)

Confirmation None

By negative sequence overvoltage

By phase-to-phase undervoltage
ANSI 50BF - Breaker Failure
Presence of current 0.2t0o21IN

Operating time 0.05st0300s
ANSI 50N/51N or 50G/51G - Ground Fault / Sensitive Ground Fault
Tripping Time Delay

Tripping curve Definite time

SIT, LTI, VIT, EIT, UIT M

RI

CEl: SIT/A.LTI/B, VIT/B, EIT/C
IEEE: MI (D), VI (E), EI (F)

IAC: I, VI, El
Isr set point 0.1to 15 INr Inst; 0.05 s to 300 s
0.1to 1 INr 0.1sto12.5sat 10 Isr
Timer hold Definite time (DT ; timer hol Inst ; 0.05 s to 300 s

IDMT (IDMT ; reset time)
ANSI 50V/51V - Voltage-Restrained Overcurrent
Tripping Time Delay

Timer Hold

0.5st020s

Tripping curve Definite time DT

SIT, LTI, VIT, EIT, U DT

RI DT

DT or IDMT

DT or IDMT

DT or IDMT

Is set point Definite time

Inst ; 0.05 s to 300 s

IDMT

0.1sto12.5sat10ls

Timer hold

Inst; 0.05sto 300 s

ANSI 59 - Overvoltage hasesto-Phase
to 150% of V|, p
ANSI 59N - Neutral Voltage nt
80% of V, p

ANSI 66 - Starts per Ho

0.5sto20s

Phase-to-Neutral
50 to 150% of V| ,p

0.05st0 300 s

0.05sto 300 s

Starts per period 1to0 60 Period 1to 6 hr
Consecutive starts 1to 60 Time between starts 0to 90 mn
(1) Tripping at 1.2 Is.
L 4
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Protection

Setting Ranges

Functions Settings
ANSI 67 - Directional Phase Overcurrent

Time Delays

Tripping Time Delay Timer Hold
Tripping curve Definite time DT
SIT, LTI, VIT, EIT, UITM DT
RI DT
CEIl: SIT/A, LTI/B, VIT/B, EIT/C DT or IDMT
IEEE: MI (D), VI (E), EI (F) DT or IDMT
IAC: |, VI, EI DT or IDMT
Is set point 0.1t024 IN Definite time
0.1t02,41IN IDMT
Timer hold Definite time (DT ; timer hold)

IDMT (IDMT ; reset time)

Characteristic angle 30°, 45°, 60°

ANSI 67N/67NC Type 1 - Directional Ground Fault, According to Ir Projection

Characteristic angle -45°,0°, 15°, 30°, 45°, 60°, 90°

Isr set point 0.1to 15 INr Definite time Inst ; 0.05sto 300 s
Vsr set point 2 to 80% of V.
Memory time Trmem time 0;0.05 s to 300

Vrmem validity set point

ANSI 67N/67NC Type 2 - Directional Ground Fault, According to Ir Magnitude wi

Characteristic angle -45°,0°, 15°, 30°, 45°, 60°, 90°

0; 2 to 80% of

ripping Zone

Tripping Time delay

Tripping curve Definite time

SIT, LTI, VIT, EIT, UITM

RI

CELl: SIT/ALTI/B, VIT/B, EIT/C

IEEE: MI (D), VI (E), EI (F)

Inst ; 0.05sto 300 s
0.1sto12.5sat 10 Isr

IAC: 1, VI, El

1s0 set point 0.5to 15 INr
0.5t0 1 INr

VsO0 set point 2to0 80% of V. p

Timer hold

Definite time (DT ; timeg,hold)

Inst ; 0.05 s to 300 s

IDMT (IDMT ; reset time

0.5st020s

Ir Magnitude with Angular Sector Tripping Zone

ANSI 67N/67NC Type 3 - Directional Ground Fault, Ac;
Angle at start of tripping zone 0° to 359°
Angle at end of tripping zone 0° to 359°

Isr set point CSH zero sequence CT 0.1 Ato 30 Definite time Inst ; 0.05 to 300 s
(2A rating) L 2
1ACT 0.05 C0.1A)
(sensitive, INr=0.1 CT IN)
Zero sequence CT + f INr (min. 0.1 A)
ACE990 (range 1)
Vsr set point lcu r (sum of 3 voltages) 2 to 80% of V, p
Measured Vr (external VT) 0.6 to 80% of V|, p
ANSI 81H - Overfrequency
0 to 55 Hz or 60 to 65 Hz 0.1st0300s
0.1st0300s

ANSI 81L - Underfrequen
40 to 50 Hz or 50 to 60 Hz
(1) Tripping at1.2 Is. %

L 4
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Protection Undervoltage

ANSI Code 27/27S

Operation
The protection function is three-phase and operates according to parametergetting
with phase-to-neutral or phase-to-phase voltage.

m It picks up if one of the three phase-to-neutral or phase-to-phase ges

drops below the Vs (or V) set point

m ltincludes a definite time delay, T.

m  With phase-to-neutral operation, it indicates the faulty phase i’(he alarm
associated with the fault.

Block Diagram

Vab (or Van)

<V s (orV.s)

DE52310

Vbc (or Vbn) time-delayed

output

<Vs (orVi.s)

Vac (or Vcn)

<Vs (orVips)

“pick-up” signal

Characteristics
Vs (or V| s) Set

Setting
Accuracy (1

5% V. (0r Vi.p) 10 100% V,,p (or Vi)

+2% or £0.002 V| p

Resolution

1%

Drop out/pick up ra 103% +2.5%

50 ms to 300 s

+2%, or +25 ms

10 ms or 1 digit

pick-up < 35 ms (typically 25 ms)

<35ms
<40 ms
eference conditions (IEC 60255-6).
S Connection Conditions
Type of connection Van, Vbn, Vcn Vab Vab, Vbc Vab + Vr Vab, Vbc + Vr
Phase-to-neutral ~ Yes No No No Yes
operation
Phase-to-phase Yes onVabonly Yes onVabonly Yes
operation
L 4
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Protection

Positive Sequence Undervoltage/
Phase Rotation Direction Check
ANSI Code 27D/47

L 4

Q
o
&

L 4

Operation
Positive Sequence Undervoltage
The protection picks up when the positive sequence component V1 of a three- e
voltage system drops below the Vs1 set point with:
\71 = (1/3)[\7an + a\?bn + az\_;cn]
> > 22 *
Va = (1/3)[Vab-a“"Vbc]

2n
T %
with v =Y and a=e’ \
J3
m itincludes a definite time delay T

m it allows drops in motor electrical torque to b tected.

Phase Rotation Direction

This protection also allows the phase rot
The protection considers that the phas:
sequence voltage is less than 10% o
greater than 80% of v p.

ection is inverse when the positive
when the phase-to-phase voltage is

Block Diagram

V1 — time-delayed output

DES50461

“pick-up” signal

message "rotation”

15% to 60% V|, p
+2%

103% +2.5%

1%

50 ms to 300 s

Aceuracy M +2%, or from -25 ms to +35 ms
olution 10 ms or 1 digit
Characteristic Times
Operating time pick up < 55 ms
Overshoot time <35ms
Reset time <35ms

(1) IN reference conditions (IEC 60255-6).

40 63230-216-219-B1
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Protection Remanent Undervoltage
ANSI Code 27R

Operation
This protection is single-phase. It enables when Vab phase-to-phase yoltageyis less
than the Vs set point. The protection includes a definite time delay.

Block Diagram

T O ¢
§ Vab Vi< Vs — ——P time-del output
£ (or Van)
P “pick-Up” si
Characteristics
Vs set point
Setting 0% V. p
Accuracy (1 +0.005 V| p
Resolution
Drop out/pick up ratio % +3%
Time Delay T
Setting 50 msto 300 s
Accuracy M +2%, or +25 ms
Resolution 10 ms or 1 digit

Characteristic Times

Operation time <40 ms
Overshoot time <20 ms
Reset time <30 ms

(1) IN reference c

L 4

N
S

N
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Protection Directional Active Overpower
ANSI Code 32P
Aa Operation
g This function may be used as "active overpower" protection for energy management
g (load shedding) or "reverse active power" protection against motors run lik
' / generators and generators running like motors.
reverse \\ ,’l overpower
PO It enables if the active power flowing in one direction or the other (supplied or
N absorbed) is greater than the Ps set point. The function includes a defime time
> delay, T, and is based on the two-wattmeter method.
Ps N Ps P
The function is enabled if the condition P > 3.1% Q is S ition provides a
K high level of sensitivity and high stability in the event of s circuits.
The power sign is determined by one of the following !@ eters:
m for the feeder circuit:
O power exported by the bus is positive
Operating zone. O power supplied to the bus is nega

MT11183
-
o+
3=z

o
2=
o
=)

MT11184

MT11166

S,

Q
o
&

L 4

m for the main circuit:

+ flow
direction

This protection io erates for VanVbnVcn, Vab/Vbc and
Vab/Vbc + Vr gon S.

overpower/reverse power

p _E P>Ps choice of T 0 time-delayed
P<-Ps }— direction — output

"pick-up"”

output
Characteristics
Tripping Direction
Setting overpower/reverse power
Ps Set Point
Setting 1% to 120% SN ()
Resolution 0.1 kW
Accuracy @ +0.3% SN for Ps between 1% and 5% SN
+5% for Ps between 5% and 40% SN
+3% for Ps between 40% and 120% SN

Drop out/pick up ratio (93.5 £5) %

Min. return variance 0.004 SN

Time Delay T

Setting 100 ms to 300 s

Resolution 10 ms or 1 digit
Accuracy @ +2%, or from -10 ms to +35 ms
Characteristic Times

Operation time <80 ms

Overshoot time <90 ms

Reset time <80 ms

(1) SN = V3.V, p.IN.
(2) IN reference conditions (IEC 60255-6).
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Protection Directional Reactive Overpower
ANSI Code 32Q/40

AQ Operation

This protection function detects field loss on synchronous machines (generators or
motors) connected to the network. The machine undergoes additionaltemperature
build-up which may damage it. The directional reactive overpower func ables
if the reactive power flowing in one direction or the other (supplied or absorbed) is

MT11167

overpower greater than the Qs set point. .
\ / It includes a definite time delay, T, and is based on the t attmeter method.
The function enables if the condition Q > 3.1% P is'met: dition provides a
QS:,/’ high level of sensitivity and high stability in the event o rt-circuits.
’:: > The power sign is determined by one of the followin ameters:
I P P m for the feeder circuit:
s e

O power exported by the bus is posi
\ o power supplied to the bus is negative

¢ + flow
direction

reverse

MT11183

power
m  for the main circuit:
O power supplie e positive
O power exported us is negative.
Operating zone
B + flow
C direction
=
operates for VanVbnVcen, Vab/Vbc, and Vab/Vbc + Vr
2 with certain synchronous motors, it may be necessary to block the
p on function during motor starting. This is done using the "Starting in progress"
\ the 48/51LR function in the equation editor.
Diagram
overpower/reverse power
P =
2 Vab— [
Q [ Q>Qs choice of T 0 time-dela
lo—J Q<-Qs direction L— output
\ Vbe — o L "pick-up”
output
O Characteristics
Tripping Direction
Setting overpower/reverse power
Qs Set Point
Setting 5% to 120% SN (1)
Resolution 0.1 var
Accuracy @ +5% for Qs between 5% and 40% SN
+3% for Qs between 40% and 120% SN
Drop out/pick up ratio (93.5 £5)%
Time Delay T
V'S Setting 100 ms to 300 s
Resolution 10 ms or 1 digit
Accuracy @ +2%, or from -10 ms to +35 ms
Characteristic Times
Operation time <80 ms
Overshoot time <90 ms
Reset time <80 ms

(1) SN = V3.V, ,p.IN.
(2) IN reference conditions (IEC 60255-6).
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Protection Phase Undercurrent
ANSI Code 37
Operation Block Diagram

This is single phase protection: It enables when phase
a current drops below the Is set point and is inactive
when the current is less than 10% of IB

Itis insensitive to current drops (breaking) due to circuit
breaker tripping and includes a definite time delay, T.

Undercurrent protection tripping can be blocked by the
logic input "Block undercurrent”.

t

MT10426

T|--
| | >
0 0.1l Is |
Operating Principle
1.06 Is 4 AN V4
° Is / N\ /.
g / N—"1
£ 0118 ; ;
“pick up’ | |
signal | |
time-delayed
output | |
Case of current sag.
1.06 Is / \
Q Is / \
E01lg / \
— TN
“pick up” >
signal =0 <15 ms
time-delayed ¢
output =0

Case of circuit breaker tripping.

Q>®

N
D

g — time-delayed
output”
————————» “pick-up” @
signal
Characteristics
Is Set Point
Setting 15% IB <1s < 10 by steps of 1%
Accuracy M +5%
Pick-up/drop-out ratio 106% +5% fo AN
T Time Delay
Setting 0s
Accuracy M
Resolution

Characteristic Times
Operation time
Overshoot time
Reset time
(1) IN reference conditions (IEC

S
&
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Protection Temperature Monitoring
ANSI Code 38/49T

Operation

This protection is associated with a Resistance Temperature Detector (RTD)of the
Pt100 platinum (100 Q at 0 °C or 32 °F), Ni100 nickel (100 ), or Ni12@, nickel (120
Q) type detectors in accordance with IEC 60751 and DIN 43760 standards:

It enables when monitored temperature exceeds the Ts set point. It has two
independent set points, one for alarm and one for tripping.

When the protection activates, it determines whether the RTD"is shorted or
disconnected:
m  RTD shorting is detected if the measured tempetature is less than -31 °F or
-35 °C (measurement displayed “****”)
m  RTD disconnect is detected if the measured temperature is greater than
+482 °F or +205 °C (measurement displayed-5*").

If an RTD fault is detected, the set point output relays are blocked and the protection

outputs are set to zero. The "RTD fault*fitem is%also made available in the control
matrix and an alarm message is generatedspecifying the faulty RTD module.

Block Diagram

T < +401 °F

T>Tsl |———— setpoint 1

MT10878

RTD T>Ts2 [—p setpoint2

~n N | > RTD's fault
N )

Characteristics

WIS Ts2 Set Points °F °C

Setting 32 °F to 356 °F 0°Cto 180 °C
Accuragy (1 +2.7 °F +1,5°C
Resolution 1°F 1°C
Pick=up/drop-out difference 3°C+0,5°
SCharacteristic Times

Tripping time < 5 seconds

(1) See "Connection of MET1482 Module" chapter for accuracy derating according to wiring
cross-section.

Standard RTD Assignments
The standard assignments described below can be selected when configuring the
first MET1482 module on the SFT2841 hardware configuration screen. The user
must choose an assignment in order to use the thermal overload "Cooling time cons-
tant calculation" function.

Motor/Generator Choice Transformer Choice

(M41, G40) (T40, T42)

RTD 1 Stator 1 Phase 1-T1

RTD 2 Stator 2 Phase 1-T2

RTD 3 Stator 3 Phase 2-T1

RTD 4 Bearing 1 Phase 2-T2

RTD 5 Bearing 2 Phase 3-T1

RTD 6 Bearing 3 Phase 3-T2

RTD 7 Bearing 4

RTD 8 Ambient temperature Ambient temperature
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Protection Negative Sequence/
Current Unbalance
ANSI Code 46

Operation The following standardized tripping curves are proposed:

The negative sequence / unbalance protection function
activates if the negative sequence component of phase
currents is greater than the operation set point.

The function is time-delayed. It can be a definite time or
Inverse Definite Minimum Time (IDMT) according to a
standardized curve or specially adapted Schneider
curve.

The three phase currents determine the negative
sequence current.

> 1 > 29 >
I2:§x(la+a Ib+alc)
2n
with a = e' 3

If Sepam is connected to two phase current sensors
only, the negative sequence current is:

> 1 > 29
I2| =—x‘|a—a lc
J3
2n
with a = e/ 3

Both formulas are equal when there is no zero
sequence current (ground fault).

Definite Time Protection
Is is the operation set point expressed in Amps, and T
is the protection operation time delay.

t A

MT10228

_Y

2
Definite time protection principle.
Standardized IDMT Protection

IDMT protection operates in accordance\with the
IEC (60255-3), BS 142 and IEEE (C-3#112)standards.

t

MT10551

12/1s
IDMT pratectiomyprinciple.

The Is settingisithe vertical asymptote of the curve and
T is(the,operation time delay for 10 Is.
For currents’with a very large amplitude, the protection
functien has a definite time characteristic:
m if I2 > 20 Is, tripping time corresponds to 20 Is
| if 12 > 40 IN, tripping time corresponds to 40 IN.

DE50557

m |EC standard inverse time SIT / A
]
]
]
m  |EEE very inverse (IEC/E)

m |EEE extremely inverse (IEC / F)

IEC very inverse time VIT or LTI/ B
IEC extremely inverse time EIT/ C
IEEE moderately inverse (IEC / D)

The curve equations are given in the chapter entilled "IDMT Rrotection Functions".

Inverse Definite Minimum Time (IDMT) Protection Sehneider Curve

For 12 > Is, the time delay depends on the value of 12/IB. IB'igthe basis current of the
protected equipment. It is defined when the generalgparameters are set.

T corresponds to the time delay for 12/IB = 5

The tripping curve is defined according to the follewing\eguations:

m forls/IB<12/IB < tA
0.5 5
. 3.19 £
T (12/18) 15
m for0.5<12/IB<5
_ 4.64 T
© o (12/1B)096
m forl2/lB>5
t=T
Sehneider curve.
Block Diagram
la—
b—i 12> 1s T 0 time-delayec
lc — output
P “pick-up”
signal
Characteristics
Ycdrve))
Setting Definite, standardized IDMT (a choice of 6), Schneider IDMT
I*et Point
Setting Definite time 10% IB < Is <500% IB
Standardized IDMT 10% IB <Is < 100% IB
(IEC, IEEE)
Schneider IDMT 10% IB <Is <50% IB
Resolution 1%
Accuracy M +5%
Time Delay T
Setting Definite time 100 ms < T<300s
IDMT 100ms<T<1s
Resolution 10 ms or 1 digit
Accuracy (1 Definite time +2% or +25 ms
IDMT +5% or +35 ms

Characteristic Times
Operation time

pick-up < 55 ms

Overshoot time

<35 ms

Reset time

<55 ms

(1) IN reference conditions (IEC 60255-6).
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Protection N

C
A

egative Sequence/
urrent Unbalance
NSI Code 46

Determining the tripping time for IDMT Tripping Schneider Curve
different negative sequence current t(s) 4
values for a given Schneider curve 10000 .
Use the table to find the value of K that corresponds to
the required negative sequence current. The tripping 5000
time is equal to KT.
Example: 2000
Given a tripping curve with the setting T=0.5s. 1000
What is the tripping time at 0.6 1B? 500
Use the table to find the value of K that corresponds to 200
60% of IB. 100 -
The table reads K = 7.55. The tripping time is equal to: 50
0.5x7.55=3.755s.
20 =
max. curve (T=1s)
10
5
S =
2 ™
1 S
0.5 B
0.2
0.1 B
0.05 min. curve (T=0.1s
0.02
0.01
0.005
0/002
0.001 |/LB
0.05 0.1 02 03 05 07 1 2 3 5 7 10 20
12 (% IB) 10 15 20 25 80 33.33 35 40 45 50 55 57.7 60 65 70 75

K 99.95 5450 3544 25.38 19.32 16.51

15.34 1256 1053 9.00 821 784 755 700 6.52 6.11

12 (% 1B) cont’d 80 85 90 95 100 110

120 130 140 150 160 170 180 190 200 210

K cont'd 574 542y 5134 487 464 424

390 361 337 315 296 280 265 252 240 229

12 (% 1B) cont’d 22: 280 240 250 260 270

280 290 300 310 320 330 340 350 360 370

K cont'd 214 2104201 194 186 1.80

1.74 168 1627 1577 153 1.485 1.444 1.404 1.367 1.332

12 (% 1B) cont’d 380 390 400 410 420 430

440 450 460 470 480 490 > 500

K cont'd 129891267 1.236 1.18 1.167 1.154

113 1.105 1.082 1.06 1.04 1.02 1

© 2007 Schneider Electric. All Rights Reserved. SChn
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Protection Negative Sequence Overvoltage
ANSI Code 47

Operation
The protection function is active if the negative sequence component (V2) of t
voltages is above the set point (Vs2). It includes a definite time delay, T.

MT10546

The the three phase voltages determine the negative sequence voltage:

> 1.2 2 - 4
V2 = é(Van+a Vbn+aVcen)

or
> 1.2 =
V2 = é(Vab—aVbc)

2T

witha = e’ 3

This protection funciton only operates with ¢ cti VanVbnVcn,

Vab/Vbc + Vr, and Vab/Vbc.

Block Diagram
. Vab )
% Vbe V2 >Vs2 time-delayed output

o

“pick-up” signal

Characteristic
Vs2 Set Point
Setting

(7

1% 10 50% V,,p

Accuracy +2% for V2> 10% V p

+5% for V2 < 10% V,,p

1%

(97 +2.5)% at V2> 10% V,p

50 ms to 300 s

+2%, or 25 ms

10 ms or 1 digit

ration time pick-up < 55 ms
L 4 Oyershoot time <35ms
eset time <55 ms

\&\ (1) IN reference conditions (IEC 60255-6).

L 4
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Protection

Excessive Starting Time,
Locked Rotor
ANSI Code 48/51LR/14

MT10867

0.1ls ‘ >
B S
excessive ! | ST !
starting time ‘
locked s 1
rotor L
Case of normal starting.
I A
§ M
Is W
01l f-----------mmme -

-<  p
excessive 1 ST
starting time ,-—I

locked "
rotor

Case of excessive starting time.

MT10868
»

018 fp---------- R .
excessive ! ST ! LT
starting time = ‘ ;
locked H : ‘
rotor o '

Case of locked rotor.

DE50561

0.118

excessiye,starting L

time "

locked fater eutput :*-G—'—

fotor rotation

Case of starting locked rotor.

DE50460

Operation
This function is three-phase:

1 Excessive starting time (ST). During start sequence, the protection efiables
when one of the three phase currents is greater than the set point Is for a period
of time that is longer than the starting time delay, ST (normal starting time)

2 Locked Rotor (LT): At the normal operating rate (after starting), the protection
enables when one of the three phase currents is greatéthan the set point Is for
a period of time that is longer than the LT time delay(of the"definite time type.

3 If the rotor is locked on start (LTS). Large motorg,may have very long starting
time (due to inertia) or a reduced voltage supply. Thisjstarting time is longer than
the permissive rotor blocking time. To protect sich amotor, the LTS timer initiates
a trip if a start has been detected (I > Is) or if the motor'Speed is zero. For a normal

start, the input 123 (zero-speed-switch) disablesthis protection.

Motor Acceleration

When a motor accelerates, it consumes a cukrent in the vicinity of the starting current
(> Is) without the current first passingthrough’a value less than 10% of IB. The ST

time delay (which corresponds toghie.normal starting time) can be reinitialized by the
logic input "motor re-acceleration.”

This will reinitialize the excessive starting time protection and set the locked rotor

protection LT time delay to a

lowvalue.

Starting is detected whehythe current consumed is 10% greater than the I8 curent.

After start begins, ampoutput

is sent to the equation editor.

Is can be set at the;motor current pickup for a mechanical JAM event.

BlockiDiagram

S ST 0

starting
in progress

b —<»—||>o.1 Is —

Ic R
logic input

5|
"motor

re-acceleration"

tripping
>output

. locked rotor

" after starting

p-EXCessive

Characteristics

logic input
"rotor rotation
detection"

starting time

locked rotor
on start

Is Set Point
Setting 50% IB < Is < 500% IB
Resolution 1%
Accuracy (1 +5%

Drop out/pick up ratio
Time Delay ST, LT, and LTS

93.5% 5%

Setting ST 500 ms <T<300s
LT 50ms <T<300s
LTS 50ms <T<300s
Resolution 10 ms or 1 digit
Accuracy M +2% or from —25 ms to +40 ms

(1) IN reference conditions (IEC 60255-6).
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MT10858

MT10419

Protection Thermal Overload
ANSI Code 49 RMS
Description For self-ventilated rotating machines, cooling is more effective when the machine is

The thermal overload function protects equipment
(motors, transformers, generators, lines, capacitors)
against overloads, based on current measurement.

Operation Curve

The protection gives a trip command when the heat rise

is greater than the set point (E > Es). It is calculated
according to an equivalent current measurement, leq.

The greatest permissible continuous current is

I = IB.JES

The protection tripping time is set by time constant T:
m the calculated heat rise depends on the current
consumed and the previous heat rise state
m the cold curve defines the protection tripping
time based on zero heat rise

m the hot curve defines the protection tripping time

based on 100% nominal heat rise.

10’ Cold curve
g ()’
0 IB
10 %: LN|—2
gq) _
10" (R -es
-2
10 | Hotcurve
2
10° (qu) -1
L: LN 8
T (@)Z—Es
IB

Alarm Set Point, Tripping Set Point
Two set points may be set for heat rise:

m  Est:alarm.
m  Es2: tripping.

"Hot state" Set Point

When the function is used to protect a motor, this fixed
set point is designed for detecting the hot state dsed by

the number of starts function.
The value of the fixed set point is 50%.

Heat Rise and Cooling Time Constants

MT10420

Heat rise time constant

Cooling time constant

running than when it is stopped. The current value is used to determine running and
stopping the equipment:

® runningifl>0.11B

m stoppedifl <0.11B.
Two time constants can be set:

m  T1: heat rise time constant: concerns equipment that is running

m T2: cooling time constant: concerns equipment that isstopped.

Accounting for Harmonics
The current measured by the thermal protection is a 3-phase RMS current that
considers 17th level harmonics.

Ambient Temperature Considerations

Most machines are designed to operate at a maximum ambient temperature

of 104 °F (40 °C). The thermal overload function‘takes‘into account the ambient

temperature (Sepam equipped with the temperature'sensor module option, with

sensor no. 8 assigned to measurement of ambient temperature) to increase the

calculated heat rise value when the température measured exceeds 40 °C (104 °F).
Tmax —40°C

Tmax — Tambjient

where: T max is the equipment’s/maximum temperature
(according to insulation class).
T ambient is the measured temperature.

Adaptating the Protection to Motor' Thermal Withstand
Motor thermal protection‘ig,oftefset based on the hot and cold curves supplied by
the machine manufactufer. Toffully comply with these experimental curves, additional
parameters must beset:

m initial heat rise; EsO, is'used to reduce the cold tripping time.

Increase factor: fa=

2
() -Es0
modified cold curye: i LN—2
U (I_eg) _Es

IB

m“Qa second group of parameters (time constants and set points) is used to take
into account thermal withstand of a locked rotor and when the current is
greatepthan the adjustable set point Is.

Accounting for Negative Sequence Current

In the case of motors with wound rotors, the presence of a negative sequence
compoanent increases the heat rise in the motor. The negative sequence component
ofithe current is taken into account in the protection by the equation

leq= 4l ph2 +K - 122 where  Iph is the greatest phase current
12 is the negative sequence component of the
current
K is an adjustable factor

K may have the following values: 0 -2.25-4.5-9

For an induction motors, K is determined as follows:

_ . Cd 1 where: CN, Cd: rated torque and starting torque
T cCN Idh\2 IB, Id: basis current and starting current
' (E) g: rated slip.

Obtaining the Cooling Time Constant T2
The cooling time constant T2 can be obtained from the temperatures measured in
the equipment by using temperature sensors connected to the MET1482 module.

T2 is calculated each time the equipment shuts down and cools (I < 0.1 IB) after it
runs for a sufficient time. For motors and generators, T2 is calculated from the
temperatures measured on the stator by Resistance Temperature Detectors (RTDs)
1, 2 and 3. For transformers, T2 is calculated according to the temperatures
measured on the primary winding by RTDs 1, 3 and 5.

For better accuracy, ambient temperature should be measured with RTD 8.
If "Other applications" is selected in the RTD assignment table, T2 is not calculated.

Once the calculation has been made, the calculated value can be used to replace the
T2 () parameter in one of two ways depending on the configuration:
m automatically, in which case each new calculated value updates the T2
constant used; or
m  manually by entering the value in the T2 parameter.

(1) As a suggestion, use the calculated T2 if the equipment has carried out at least three starting
cycles followed by cooling.
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DES50479

Protection

Thermal Overload
ANSI Code 49 RMS

Blocked Start

The thermal overload protection can block the closing of
the motor’s control device until the heat rise drops back
down below a value that allows restarting.

This value takes into account the heat rise produced by
the motor when starting.

The block function is grouped together with the starts
per hour protection and the indication BLOCKED
START informs the user.

Saving Heat Rise Value
The current heat rise value is saved in case of auxiliary
power outage.

Blocking Tripping

Tripping the thermal overload protection may be blocked
by the logic input "Block thermal overload" when
required by the process.

Using Two Operating Rates
The thermal overload protection function may be used
to protect equipment with two operating rates, for
example:
m transformers with two ventilation modes, with or
without forced ventilation (ONAN / ONAF)
m two-speed motors.

Switching from one group of thermal settings to the other is done without l6sing the

heat rise value. It is controlled by one of two means:

m alogic input, assigned to the "switching thermal settings" function
m  when the phase current reaches an adjustable Is set point (to be'tsed to
process switching the thermal settings of a motor with locked rotor).

User information
The following information is available for the user:
m heatrise
m learnt cooling time constant T2
m time before restart enabled (in case of block start)
m time before tripping (with constant current).
See chapter "Machine operation assistance fungtions'

Characteristics

Set Point QU Fm1 Rate 2

Setting Es1 alarm set point, 50% to 300% 50% to 300%
Es2 tripping set/point 50% to 300% 50% to 300%
EsO initial heat fise 0 to 100% 0 to 100%

Resolution 1% 1%

Time Constants ~

Setting T1 running (heat'rise) 1 mn to 600 mn 1 mn to 600 mn
T2 stepped (cooling) 5 mn to 600 mn 5 mn to 600 mn

Resolution 1mn 1 mn

Accounting for Nggme Component

Setting K 0-225-45-9

Maximum Equipmént Temperature (According to Insulation Class) @

Setting Tmax 60° & 200°
The protection function has two groups of settings. Re?"'”_“on i 3 1°
Each group is suitable for equipment protection in one Tripping Tiffle /%,
of the two operating rates. Accuraey,(V x2%o0r1s
B’CL‘nt Measurement
The equipment’s basis current, used to calculate heat Aceuracy +5%
rise, also depends on the operating rate: \ChaRding Operating Rate
m withrate 1, the basis current IB (a general Sepam  Byurrentihreshold Is  Setting 0.25t0 8 IB
parameter) is used to calculate the heat rise in By, logi€jinput "Switching of thermal settings"
the equipment MCurrent for Thermal Operating Rate 2
m  with rate 2, the basis current IB-rate 2 (a specific” [Setting 0.2t02.6IN
thermal overload protection setting) is usedo “Use of Learned Cooling Time Constant (T2)
calculate the heat rise in the equipment. Setting Yes /no
(1) IN reference conditions (IEC 60255-6).
Block Diagram (2) Equipment manufacturer data.
logic input "switching
thermal settings" parameter
group
selection
I Es1
Is IB Es2
T
K Esr
- alarm
Jeh | equivalent heat rise : ) _‘E > ES1|_> indication
. current $ _ qu) At
Jinverse | calculation leg Be=Ba +(E T°E

T max

ambient

temperature

correction
by ambient
temperature

E>Es2 tripping
indication
logic input

"inhibit thermal overload"

inhibit
— BLOCKED START H» closing
indication
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MT10860

Protection Thermal Overload
ANSI Code 49 RMS
Setting Examples
Example 1 For an overload of 2*IB, the value t/T1 = 0.0339 @ is obtained.

The following data are available:
m time constants for on operation T1 and off
operation T2:
o T1=25min
o T2=70min
m  maximum curve in steady state: Imax/Is = 1.05.

Setting Tripping Set Point Es2

Es2 = (Imax/IB)2 = 110%

Please note: if the motor absorbs a current of 1.05 IB in
steady state, the heat rise calculated by the thermal
overload protection will reach 110%.

Setting of alarm set point Es1

Es1=90% (/I = 0.95).

Knegative: 4.5 (usual value)

The other thermal overload parameters do not need to
be set. They are not considered by default.

Example 2
The following data are available:
m  motor thermal resistance in the form of hot and
cold curves (see solid line curves in Figure 1)
m  cooling time constant T2
m  maximum steady state current: Imax/IB = 1.05.

Setting Tripping Set Point Es2
Es2 = (Imax/IB)2 = 110%

Setting Alarm Set Point Es1:
Es1=90% (/I = 0.95).

The manufacturer’s hot/cold curves ) can be used to
determine the heating time constant T1.

The method consists of placing the Sepam hot/cold
curves below those of the motor.

Figure 1: Motor thermal resistance/and thermal
overload tripping curves

[}
(%)
a1
|
T

motor hot curve

Sepam hot curve

time before tripping/s
~
o
|

1.05 2 I/l

For Sepam to trip at the point 1 (t =70 s), T1 is equal to 2065 sec ~ 34 min.

With a setting of T1 = 34 min, the tripping time is obtained based on a cold'state
(point 2). In this case, it is equal to t/T1 = 0.3216 = t = 665 sec, i.e. ~ 11 min,
which is compatible with the thermal resistance of the motor when cold.

The negative sequence factor is calculated using the equatiomydefined on page 50.
The parameters of the second thermal overload relay do ngt nee@jto be set.
They are not considered by default.

Example 3
The following data are available:
m  motor thermal resistance in the form of hot and(cold curves (see solid line
curves in Figure 1),
m cooling time constant T2
m  maximum steady state current: Imax/B =yle
The thermal overload parameters are determined in the same way as in the previous
example.

Setting Tripping Set Point Es2
Es2 = (Imax/IB)2 = 120%

Setting Alarm Set Point Es1

Es1 =90% (I/IB = 0.95).

The time constant T1 ig €aleulated to trip the thermal overload protection after 100 s
(point 1).

With t/T1 = 0.069 (/B2 and)Es2 = 120%):

= T1 =100s / 0.069¢= 1449 secC ~ 24 min.

The tripping time starting from the cold state is equal to:

t/T1 = 0.3567 =gp= 24min*0.3567 = 513 s (point 2).

This tripping timefis too long since the limit for this overload current is 400 s (point 2).
If the time constantsl1 is lowered, the thermal overload protection will trip earlier,
beloW.point’2.

The'risk thatymotor starting when hot will not be possible also exists in this case (see
Figure 2%n which a lower Sepam hot curve would intersect the starting curve with
Vi =09V, ).

The)Es0 parameter is a setting that is used to solve these differences by lowering
the, Sepam cold curve without moving the hot curve.

Infthis example, the thermal overload protection should trip after 400 s starting from
the cold state.

The following equation is used to obtain the EsO value:

2 tne(:essa\rz

2
=
EsO = Pgrolcessed} _e ! . {Igrucessed} _Es2

B B

with:
t necessary - 11iPPING time necessary starting from a cold state.
I processed: equipment current.

(1) When the machine manufacturer provides both a time constant T1 and the machine hot/cold

curves, the use of the curves is recommended since they are more accurate.

(2) The charts containing the numerical values of the Sepam hot curve may be used, or else
the equation of the curve which is given on page 50.
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DE50512

Protection

Thermal Overload

ANSI Code 49 RMS
Setting Examples

In numerical values, the following is obtained:

400 sec
EsO = 4—e 24x60sec, [ 4 o] = 0.3035~31%

By setting EsO = 31%, point 2 is moved downward to
obtain a shorter tripping time that is compatible with the
motor’s thermal resistance when cold (see Figure 3).
Please note: A setting EsO = 100% therefore means
that the hot and cold curves are the same.

Figure 2: Hot/cold curves not compatible with the
motor’s thermal resistance

motor cold curve

Using the Additional Setting Group

When a motor rotor is locked or turning very slowly, its thermal behavior differsfrom
one with a rated load. In such conditions the motor is damaged by overheating the
rotor or stator. For high power motors, rotor overheating is most often a limiting factor.

The thermal overload parameters chosen for operation with a low overload are no
longer valid. "Excessive starting time” protection can be used to proteet the motor in
this case.

Motor manufacturers provide the thermal resistanceycurves (for different voltages at
the time of starting) when the rotor is locked .

Figure 4: Locked rotor thermal resistance

locked rotor

motor running

MT10863

times/s

o 513+
2 400--
g motor hot curve
2
o 4
E’ 100 Sepam hot curve
Q
£ .
<— starting at V|
starting at 0.9 V|
1.05 2 I/g

Figure 3: Hot/cold curves compatible with the
motor’s thermal resistance via the setting of an
initial heat rise EsO

adjusted Sepam
cold curve

@: thermal resistance; motor running
@: thermal resistance, motor stopped
©F Sepam tripping curve

; starting at 65% V|

“starting at 80% V.
©: starting at 100% V.

A'second overload relay can be used to compensate for the information in these
curves.

The time constant in this case is theoretically the shortest one: however, it should not
be determined in the same way as that of the first relay.

The thermal overload protection switches between the first and second relay if the
equivalent current leq exceeds the Is value (set point current), or leq > Is.

Example 4:
Transformer with two ventilation modes

o motor cold curve
[=2)
< 400-+
=2 motor hot gurve
5
Lo
g 100 Sepam héteurve
(0]
£
<— starting af V|
startingat0.9 vV
1.1 2 Ig

The following data is given:
The rated current of a transformer with two ventilation modes is:
m [B =200 A without forced ventilation (ONAN mode), the transformer’s main
operating rate
m  |B =240 A with forced ventilation (ONAF mode), a temporary operating rate,
to have 20% more power available

The basis current setting for ventilation operating rate 1: 1B = 200 A (this is set in
Sepam general parameters).

The basis current setting for ventilation operating rate 2: IB2 = 240 A (this is set in the
specific thermal overload protection settings).

Switching thermal settings through the logic input is accomplished by the "switching
thermal settings" function and is connected to the transformer ventilation control unit.

The settings related to each ventilation operating rate (Es set points, time constants)
are determined according to the transformer characteristics provided by the
manufacturer.
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Protection Thermal Overload

ANSI Code 49 RMS
Setting Examples

Cold Curves for EsO = 0%
IlB 1.00 1.05 1.10 1.15 1.20 1.25 1.30 1.35 1.40 1.45 1.50 1.55 1.60 1.65 1.70 1.75 1.8

Es (%)
50 0.6931 0.6042 0.5331 0.4749 0.4265 0.3857 0.3508 0.3207 0.2945 0.2716 0.2513 0.2333 0.2173 0.2029 0.1900 0.1782 0.1676
55 0.7985 0.6909 0.6061 0.5376 04812 0.4339 0.3937 0.3592 0.3294 0.3033 0.2803 0.2600 0.2419 0.2257 0.2111 0.1980 0.1860
60 0.9163 0.7857 0.6849 0.6046 05390 0.4845 0.4386 0.3993 0.3655 0.3360 0.3102 0.2873 0.2671 0.2490 0.2327 0.2181 0.2048
65 1.0498 0.8905 0.7704 0.6763 0.6004 0.5379 04855 0.4411 0.4029 0.3698 0.3409 0.3155 0.2929 0.2728 02548 0.2386 0.2239
70 1.2040 1.0076 0.8640 0.7535 0.6657 0.5942 05348 0.4847 0.4418 0.4049 0.3727 0.3444 0.3194 02972402774 0.2595 0.2434
75 1.3863 1.1403 0.9671 0.8373 0.7357 0.6539 0.5866 0.5302 0.4823 0.4412 0.4055 0.3742 0.3467 0)822240/8005 0.2809 0.2633
80 1.6094 1.2933 1.0822 0.9287 0.8109 0.7174 06413 05780 0.5245 04788 0.4394 0.4049 0.3747 0.3479, 0.3241 0.3028 0.2836
85 18971 1.4739 12123 1.0292 0.8923 0.7853 0.6991 0.6281 0.5686 0.5180 0.4745 0.4366 0.4035 08743 018483 0.3251 0.3043
90 23026 1.6946 1.3618 1.1411 09808 0.8580 0.7605 0.6809 0.6147 0.5587 0.5108 0.4694 0.4332[ 0.40130.3731 0.3480 0.3254
95 1.9782 15377 12670 1.0780 0.9365 0.8258 0.7366 0.6630 0.6012 0.5486 0.5032 0.4638 0/4292  0.3986 0.3714 0.3470
100 2.3755 1.7513 1.4112 1.1856 1.0217 0.8958 0.7956 0.7138 0.6455 0.5878 0.5383 0.49530.4578 0.4247 0.3953 0.3691
105 3.0445 20232 1.5796 1.3063 1.1147 09710 0.8583 0.7673 0.6920 0.6286 0.5746 016279 04872 0.4515 0.4199 0.3917
110 2.3979 1.7824 1.4435 12174 1.0524 0.9252 0.8238 0.7406 0.6712 0.6122p0.5616490.5176 0.4790 0.4450 0.4148
115 3.0040 2.0369 1.6025 1.3318 1.1409 0.9970 0.8837 0.7918 0.7156 0.6514 05964 0.5489 0.5074 0.4708 0.4384
120 2.3792 1.7918 1.4610 1.2381 1.0742 0.9474 0.8457 0.7621 0.692%, 0.6325 0.5812 0.5365 0.4973 0.4626
125 2.9037 2.0254 1.6094 1.3457 1.1580 1.0154 0.9027 0.81094/077846 0:6700 0.6146 0.5666 0.5245 0.4874
130 2.3308 1.7838 1.4663 1.2493 1.0885 0.9632 0.8622, 07789 0.7089 0.6491 05975 0.5525 0.5129
135 27726 1.9951 1.6035 1.3499 1.1672 1.0275 09163 0.8258 0.7494 0.6849 0.6295 0.5813 0.5390
140 22634 1.7626 1.4618 1.2528 1.0962 0:97345,0.8740 0.7916 0.7220 0.6625 0.6109 0.5658
145 2.6311 1.9518 15877 1.3463 14704, 1.0341 09252 0.8356 0.7606 0.6966 0.6414 0.5934
150 32189 2.1855 1.7319 1.4495 1.2498, 1.0986 0.9791 0.8817 0.8007 0.7320 0.6729 0.6217
155 24908 1.9003 1.5645 8364 Wi676 1.0361 0.9301 0.8424 0.7686 0.7055 0.6508
160 2.9327 2.1030 1.6946 #4318, 14,2417 1.0965 0.9808 0.8860 0.8066 0.7391 0.6809
165 23576 1.844101.5361 1.3218 1.1609 1.0343 0.9316 0.8461 0.7739 0.7118
170 26999 2.0200, 16532 14088 12296 1.0908 0.9793 0.8873 0.8099 0.7438
175 3.2244 202336 MZ858 15041 1.3035 1.1507 1.0294 0.9302 0.8473 0.7768
180 25055 1.9388 1.6094 1.3832 1.2144 1.0822 0.9751 0.8861 0.8109
185 2.8802° 2.1195 1.7272 1.4698 1.2825 1.1379 1.0220 0.9265 0.8463
190 3.4864 2.3401 1.8608 15647 1.3555 1.1970 1.0713 0.9687 0.8829
195 26237 2.0149 1.6695 1.4343 1.2597 1.1231 1.0126 0.9209
200 3.0210 2.1972 1.7866 1.5198 1.3266 1.1778 1.0586 0.9605
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Protection

Thermal Overload

ANSI Code 49 RMS
Setting Examples

Cold Curves for EsO = 0%

B  1.85 190 1.95 200 220 240 260 2.80 3.00 320 3.40 360 3.80 4.00 4.20 0 460
Es (%)

50 0.1579 0.1491 0.1410 0.1335 0.1090 0.0908 0.0768 0.0659 0.0572 0.0501 0.0442 0.0393 0.0352 0.0317 0.0288 0.0262 0.0239
55 0.1752 0.1653 0.1562 0.1479 0.1206 0.1004 0.0849 0.0727 0.0631 0.0552 0.0487 0.0434 0.0388 0.0350 0.0317 0.0288 0.0263
60 0.1927 0.1818 0.1717 0.1625 0.1324 0.1100 0.0929 0.0796 0.069 0.0604 0.0533 0.0474 0.0424 0.0382 0.0346 0,0315 0.0288
65 0.2106 0.1985 0.1875 0.1773 0.1442 0.1197 0.1011 0.0865 0.075 0.0656 0.0579 0.0515 0.0461 0.0415_0.0375 0.0342 0.0312
70 0.2288 0.2156 0.2035 0.1924 0.1562 0.1296 0.1093 0.0935 0.081 0.0708 0.0625 0.0555 0.0497 0.0447 0:0405 0.0368 0.0336
75 0.2474 02329 02197 02076 0.1684 0.1395 0.1176 0.1006 0.087 0.0761 0.0671 0.0596 0.0538p.0.0480" 0.0434 0.0395 0.0361
80 0.2662 0.2505 0.2362 0.2231 0.1807 0.1495 0.1260 0.1076 0.0931 0.0813 0.0717 0.0637 0.0570 05134010464 0.0422 0.0385
85 0.2855 0.2685 0.2530 0.2389 0.1931 0.1597 0.1344 0.1148 0.0992 0.0867 0.0764 0.0678 0.0607M0.0546), 0.0494 0.0449 0.0410
20 0.3051 0.2868 0.2701 0.2549 0.2057 0.1699 0.1429 0.1219 0.1054 0.092 0.0811 0.0720 0.0644 40.0579 0.0524 0.0476 0.0435
95 0.3251 0.3054 02875 02712 02185 0.1802 0.1514 0.1292 0.1116 0.0974 0.0858 0.0761 0.0681 0.0612 0.0554 0.0503 0.0459
100 0.3456 0.3244 0.3051 0.2877 0.2314 0.1907 0.1601 0.1365 0.1178 0.1028 0.0905 0.0803 0.0718 0.0645 0.0584 0.0530 0.0484
105 0.3664 0.3437 0.3231 0.3045 0.2445 0.2012 0.1688 0.1438 0.1241 0.1082 0.0952 0.0845) 0.0755% 0.0679 0.0614 0.0558 0.0509
110 0.3877 0.3634 03415 0.3216 0.2578 0.2119 0.1776 0.1512 0.1304 0.1136 0.1000 0,0887 0792 0.0712 0.0644 0.0585 0.0534
115 0.4095 0.3835 0.3602 0.3390 0.2713 0.2227 0.1865 0.1586 0.1367 0.1191 0.1048 .0.0929%0.0830 0.0746 0.0674 0.0612 0.0559
120 0.4317 04041 03792 0.3567 0.2849 0.2336 0.1954 0.1661 0.1431 0.1246 0.1096 00972 0.0868 0.0780 0.0705 0.0640 0.0584
125 0.4545 04250 0.3986 0.3747 0.2988 0.2446 0.2045 0.1737 0.1495 0.1302 0.144490.1014 0.0905 0.0813 0.0735 0.0667 0.0609
130 0.4778 0.4465 0.4184 0.3930 0.3128 0.2558 0.2136 0.1813 0.156 0.1358 0.1193) 0057 0.0943 0.0847 0.0766 0.0695 0.0634
135 0.5016 0.4683 04386 04117 0.3270 0.2671 0.2228 0.1890 0.1625 0.1414%0.1242_0/1100 0.0982 0.0881 0.0796 0.0723 0.0659
140 0.5260 0.4907 04591 04308 0.3414 02785 02321 0.1967 0.1691 0.147 04201 0.1143 0.1020 0.0916 0.0827 0.0751 0.0685
145 05511 0.5136 0.4802 0.4502 0.3561 0.2900 0.2414 0.2045 0.175740:527 ©.1340 0.1187 0.1058 0.0950 0.0858 0.0778 0.0710
150 0.5767 0.5370 05017 0.4700 0.3709 0.3017 0.2509 0.2124 0.1823 OW584 “0.4390 0.1230 0.1097 0.0984 0.0889 0.0806 0.0735
155 0.6031 0.5610 05236 04902 0.3860 0.3135 0.2604 0.2203 0.18994.0.1641).0.1440 0.1274 0.1136 0.1019 0.0920 0.0834 0.0761
160 0.6302 0.5856 0.5461 05108 0.4013 0.3254 0.2701 0.2283 0.1957 OMG99 0.1490 0.1318 0.1174 0.1054 0.0951 0.0863 0.0786
165 0.6580 0.6108 0.5690 0.5319 0.4169 0.3375 0.2798 0.2363 0.2025 0.1757 0.1540 0.1362 0.1213 0.1088 0.0982 0.0891 0.0812
170 0.6866 0.6366 0.5925 0.5534 0.4327 0.3498 0.2897 0.2444 L0:209400.1815 0.1591 0.1406 0.1253 0.1123 0.1013 0.0919 0.0838
175 0.7161 0.6631 0.6166 05754 0.4487 0.3621 0.2996 0.2526 0.2162, 0.1874 0.1641 0.1451 0.1292 0.1158 0.1045 0.0947 0.0863
180 0.7464 0.6904 0.6413 05978 0.4651 0.3747 0.3096 4012608 02231 0.1933 0.1693 0.1495 0.1331 0.1193 0.1076 0.0976 0.0889
185 0.7777 0.7184 06665 0.6208 04816 0.3874 0.3197 0.2691 02801 0.1993 0.1744 0.1540 0.1371 0.1229 0.1108 0.1004 0.0915
190 0.8100 0.7472 0.6925 0.6444 0.4985 0.4003 0.3300, 0.2775 0.2371 0.2052 0.1796 0.1585 0.1411 0.1264 0.1140 0.1033 0.0941
195 0.8434 0.7769 0.7191 0.6685 0.5157 0.4133 003403 0.2860 0.2442 02113 0.1847 0.1631 0.1451 0.1300 0.1171 0.1062 0.0967
200 0.8780 0.8075 0.7465 0.6931 05331 0.4265 0.3508,,0.2945 02513 02173 0.1900 0.1676 0.1491 0.1335 0.1203 0.1090 0.0993
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Protection Thermal Overload

ANSI Code 49 RMS
Setting Examples

Cold Curves for EsO = 0%

1] 4.80 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 12,50 15.00 1 7.50‘ 50)'
Es (%)

50 0.0219 0.0202 0.0167 0.0140 0.0119 0.0103 0.0089 0.0078 0.0069 0.0062 0.0056 0.0050 0.0032 0.0022 0.0016 0.0013
55 0.0242 0.0222 0.0183 0.0154 0.0131 0.0113 0.0098 0.0086 0.0076 0.0068 0.0061 0.0055 0.0035 0.0024 0.0018 0.0014
60 0.0264 0.0243 0.0200 0.0168 0.0143 0.0123 0.0107 0.0094 0.0083 0.0074 0.0067 0.0060 0.0038 0.0027 0.0020 0.0015
65 0.0286 0.0263 0.0217 0.0182 0.0155 0.0134 0.0116 0.0102 0.0090 0.0081 0.0072 0.0065 0.0042 0.0029 0.0021 0.0016
70 0.0309 0.0284 0.0234 0.0196 0.0167 0.0144 0.0125 0.0110 0.0097 0.0087 0.0078 0.0070 0.0045 ©:0031. 0.0023 0.0018
75 0.0331 0.0305 0.0251 0.0211 0.0179 0.0154 0.0134 0.0118 0.0104 0.0093 0.0083 0.0075 0.0048 '0:0083 ) 0.0025 0.0019
80 0.0353 0.0325 0.0268 0.0225 0.0191 0.0165 0.0143 0.0126 0.0111 0.0099 0.0089 0.0080 0.00519,0.0086¢ 0.0026 0.0020
85 0.0376 0.0346 0.0285 0.0239 0.0203 0.0175 0.0152 0.0134 0.0118 0.0105 0.0095 0.0085 0.0065 0:0038 0.0028 0.0021
90 0.0398 0.0367 0.0302 0.0253 0.0215 0.0185 0.0161 0.0142 0.0125 0.0112 0.0100 0.0090 0.0058'0.0040 0.0029 0.0023
95 0.0421 0.0387 0.0319 0.0267 0.0227 0.0196 0.0170 0.0150 0.0132 0.0118 0.0106 0.0095, 0.0061 /0.0042 0.0031 0.0024

100 0.0444 0.0408 0.0336 0.0282 0.0240 0.0206 0.0179 0.0157 0.0139 0.0124 0.0111 0.0101 “0.0064" 0.0045 0.0033 0.0025
105 0.0466 0.0429 0.0353 0.0296 0.0252 0.0217 0.0188 0.0165 0.0146 0.0130 0.0117 0.0806 0.0067 0.0047 0.0034 0.0026
110 0.0489 0.0450 0.0370 0.0310 0.0264 0.0227 0.0197 0.0173 0.0153 0.0137 0.0123 _0.01119040071 0.0049 0.0036 0.0028
115 0.0512 0.0471 0.0388 0.0325 0.0276 0.0237 0.0207 0.0181 0.0160 0.0143 0.0128( 0.0146, 0.0074 0.0051 0.0038 0.0029
120 0.0535 0.0492 0.0405 0.0339 0.0288 0.0248 0.0216 0.0189 0.0167 0.0149 0.0134%30.0121" 0.0077 0.0053 0.0039 0.0030
125 0.0558 0.0513 0.0422 0.0353 0.0300 0.0258 0.0225 0.0197 0.0175 0.0156 00139, 0.0426 0.0080 0.0056 0.0041 0.0031
130 0.0581 0.0534 0.0439 0.0368 0.0313 0.0269 0.0234 0.0205 0.0182 0.0162 0.0145 10;0131 0.0084 0.0058 0.0043 0.0033
135 0.0604 0.0555 0.0457 0.0382 0.0325 0.0279 0.0243 0.0213 0.0189 0.0168, 0.0151 £0.0136 0.0087 0.0060 0.0044 0.0034
140 0.0627 0.0576 0.0474 0.0397 0.0337 0.0290 0.0252 0.0221 0.0196 0.0174 “0:.0156 0.0141 0.0090 0.0062 0.0046 0.0035
145 0.0650 0.0598 0.0491 0.0411 0.0349 0.0300 0.0261 0.0229 0.02034p0.0181%,0.0962 0.0146 0.0093 0.0065 0.0047 0.0036
150 0.0673 0.0619 0.0509 0.0426 0.0361 0.0311 0.0270 0.0237 0.0210 “0.0187440,0168 0.0151 0.0096 0.0067 0.0049 0.0038
155 0.0696 0.0640 0.0526 0.0440 0.0374 0.0321 0.0279 0.0245 0.0297" 0.01993 0.0173 0.0156 0.0100 0.0069 0.0051 0.0039
160 0.0720 0.0661 0.0543 0.0455 0.0386 0.0332 0.0289 0.0253 0.0224 “0.0200 0.0179 0.0161 0.0103 0.0071 0.0052 0.0040
165 0.0743 0.0683 0.0561 0.0469 0.0398 0.0343 0.0298 0.0261 00231 0.0206 0.0185 0.0166 0.0106 0.0074 0.0054 0.0041
170 0.0766 0.0704 0.0578 0.0484 0.0411 0.0353 0.0307 0.0269 40.0238),0.0212 0.0190 0.0171 0.0109 0.0076 0.0056 0.0043
175 0.0790 0.0726 0.0596 0.0498 0.0423 0.0364 0.0316 0.0277 040245 0.0218 0.0196 0.0177 0.0113 0.0078 0.0057 0.0044
180 0.0813 0.0747 0.0613 0.0513 0.0435 0.0374 0.0325 40:0285" 0.0252 0.0225 0.0201 0.0182 0.0116 0.0080 0.0059 0.0045
185 0.0837 0.0769 0.0631 0.0528 0.0448 0.0385 0.0334 0.0293 0.0259 0.0231 0.0207 0.0187 0.0119 0.0083 0.0061 0.0046
190 0.0861 0.0790 0.0649 0.0542 0.0460 0.0395 0.0344, 0.0301 0.0266 0.0237 0.0213 0.0192 0.0122 0.0085 0.0062 0.0048
195 0.0884 0.0812 0.0666 0.0557 0.0473 0.0406 040353 0.0309 0.0274 0.0244 0.0218 0.0197 0.0126 0.0087 0.0064 0.0049
200 0.0908 0.0834 0.0684 0.0572 0.0485 0.0417 0.0362, 0.081%7 0.0281 0.0250 0.0224 0.0202 0.0129 0.0089 0.0066 0.0050
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Protection Thermal Overload

ANSI Code 49 RMS

Setting Examples
Hot Curves
INe 100 1.05 110 115 120 125 130 135 140 145 150 155 1.60 165 1.70 5  #4.80
Es (%) )
105 0.6690 0.2719 0.1685 0.1206 0.0931 0.0752 0.0627 0.0535 0.0464 0.0408 0.0363 0.0326 0.0295 0.0268 0.0245" 0.0226
110 3.7136 0.6466 0.3712 0.2578 0.1957 0.1566 0.1296 0.1100 0.0951 0.0834 0.0740 0.0662 0.0598 0.0544 0.0497 0.0457
115 1.2528 0.6257 0.4169 0.3102 0.2451 0.2013 0.1699 0.1462 0.1278 0.1131 0.1011 0.0911 0.0827 0.0755 0.0693
120 3.0445 09680 0.6061 0.4394 0.3423 02786 0.2336 0.2002 0.1744 0.1539 0.1372 0.1234 0.1118 0.1020 0.0935
125 1.4925 0.8398 05878 0.4499 0.3623 0.3017 0.2572 0.2231 0.1963 0.1747 0.1568 0.1419 0.1292 0.1183
130 2.6626 1.1451 0.7621 0.5705 0.4537 0.3747 0.3176 0.2744 0.2407 0.2136),0.19147°0.1728 0.1572 0.1438
135 1.5870 0.9734 0.7077 0.5543 0.4535 0.3819 0.3285 0.2871 0.2541 012271 44012048 0.1860 0.1699
140 2.3979 1.2417 0.8668 0.6662 0.5390 0.4507 0.3857 0.3358 0.2963m0.2648, 0.2378 0.2156 0.1967
145 16094 1.0561 0.7921 0.6325 05245 0.4463 0.3869 0.3403 /08028 0.2719 0.2461 0.2243
150 2.1972 12897 09362 0.7357 0.6042 0.5108 0.4408 0.38641 0.3429 0.3073 0.2776 0.2526
155 3.8067 1.5950 1.1047 0.8508 0.6909 0.5798 0.4978 0.4847 '0.3846 0.3439 0.3102 0.2817
160 20369 1.3074 0.9808 0.7857 0.6539 0.5588, 0.4855% 0.4282 0.3819 0.3438 0.3118
165 2.8478 15620 1.1304 0.8905 0.7340 06226 0390 0.4738 0.4215 0.3786 0.3427
170 1.9042 1.3063 1.0076 0.8210 0.691490.5955 0.5215 0.4626 0.4146 0.3747
175 2.4288 15198 1.1403 0.9163 0652 0.6554 0.5717 0.5055 0.4520 0.4077
180 35988 1.7918 1.2933 1.02170.8449 0.7191 0.6244 0.5504 0.4908 0.4418
185 21665 1.4739 1.1894/ 09816 0.7872 0.6802 0.5974 0.5312 0.4772
190 27726 1.69460,1.2730 110264 0.8602 0.7392 0.6466 0.5733 0.5138
195 45643 1.9782) 14271 1.1312 0.9390 0.8019 0.6985 0.6173 0.5518
200 23755 1,6094 12483 1.0245 0.8688 0.7531 0.6633 0.5914
B 1.85 1.90 1.95 200 220 240 260 280 3.00 20 W)3.40 360 3.80 400 420 440 4.60
Es (%) N ¢
105 0.0209 0.0193 0.0180 0.0168 0.0131 0.0106 0.0087 0.0073 0.0088, 0.0054 0.0047 0.0042 0.0037 0.0033 0.0030 0.0027 0.0025
110 0.0422 0.0391 0.0363 0.0339 0.0264 0.0212 0.0175 0.014740:0126 ©:0109 0.0095 0.0084 0.0075 0.0067 0.0060 0.0055 0.0050
115 0.0639 0.0592 0.0550 0.0513 0.0398 0.0320 0.0264 0.0222| 00189w0.0164 0.0143 0.0126 0.0112 0.0101 0.0091 0.0082 0.0075
120 0.0862 0.0797 0.0740 0.0690 0.0535 0.0429 0.035340.0297 0.0258 0.0219 0.0191 0.0169 0.0150 0.0134 0.0121 0.0110 0.0100
125 0.1089 0.1007 0.0934 0.0870 0.0673 0.0540 0.0444 0.0372 0.0317 0.0274 0.0240 0.0211 0.0188 0.0168 0.0151 0.0137 0.0125
130 0.1322 0.1221 0.1132 0.1054 0.0813 0.0651 0,0535),00449 0.0382 0.0330 0.0288 0.0254 0.0226 0.0202 0.0182 0.0165 0.0150
135 0.1560 0.1440 0.1334 0.1241 0.0956 0.0764 0.0627 0.0525 0.0447 0.0386 0.0337 0.0297 0.0264 0.0236 0.0213 0.0192 0.0175
140 0.1805 0.1664 0.1540 0.1431 0.1100 0.0878 0.0720W0.0603 0.0513 0.0443 0.0386 0.0340 0.0302 0.0270 0.0243 0.0220 0.0200
145 0.2055 0.1892 0.1750 0.1625 0.1246 0.0993 40.0818. 00681 0.0579 0.0499 0.0435 0.0384 0.0341 0.0305 0.0274 0.0248 0.0226
150 0.2312 0.2127 0.1965 0.1823 0.1395 0.11101,0.0908 0.0759 0.0645 0.0556 0.0485 0.0427 0.0379 0.0339 0.0305 0.0276 0.0251
155 0.2575 0.2366 0.2185 0.2025 0.1546 0.1228 014004 0.0838 0.0712 0.0614 0.0535 0.0471 0.0418 0.0374 0.0336 0.0304 0.0277
160 0.2846 0.2612 0.2409 0.2231 0.1699 04347 0100 0.0918 0.0780 0.0671 0.0585 0.0515 0.0457 0.0408 0.0367 0.0332 0.0302
165 0.3124 0.2864 0.2639 0.2442 0.1855,0.1468_0,1197 0.0999 0.0847 0.0729 0.0635 0.0559 0.0496 0.0443 0.0398 0.0360 0.0328
170 0.3410 0.3122 0.2874 0.2657 0.20§2 OM591 0.1296 0.1080 0.0916 0.0788 0.0686 0.0603 0.0535 0.0478 0.0430 0.0389 0.0353
175 0.3705 0.3388 0.3115 0.2877, 02978 0.1715 0.1395 0.1161 0.0984 0.0847 0.0737 0.0648 0.0574 0.0513 0.0461 0.0417 0.0379
180 0.4008 0.3660 0.3361 0.3102 0,2336 W0:1840 0.1495 0.1244 0.1054 0.0906 0.0788 0.0692 0.0614 0.0548 0.0493 0.0446 0.0405
185 0.4321 0.3940 0.3614 0.333120.2502.40.1967 0.1597 0.1327 0.1123 0.0965 0.0839 0.0737 0.0653 0.0583 0.0524 0.0474 0.0431
190 0.4644 0.4229 0.3873 0.3567 0.2671 0.2096 0.1699 0.1411 0.1193 0.1025 0.0891 0.0782 0.0693 0.0619 0.0556 0.0503 0.0457
195 0.4978 0.4525 0.4140 0.3808, 0.2842 0.2226 0.1802 0.1495 0.1264 0.1085 0.0943 0.0828 0.0733 0.0654 0.0588 0.0531 0.0483
200 0.5324 0.4831 0.4413 4004055 0.3017 0.2358 0.1907 0.1581 0.1335 0.1145 0.0995 0.0873 0.0773 0.0690 0.0620 0.0560 0.0509
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Protection Thermal Overload

ANSI Code 49 RMS
Setting Examples

Hot Curves

I/1s 4.80 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00 12.50 15.00 17.50 50. )

Es (%) )
105 0.0023 0.0021 0.0017 0.0014 0.0012 0.0010 0.0009 0.0008 0.0007 0.0006 0.0006 0.0005 0.0003 0.0002 0.0002 0.0001
110 0.0045 0.0042 0.0034 0.0029 0.0024 0.0021 0.0018 0.0016 0.0014 0.0013 0.0011 0.0010 0.0006 0.0004 0.0003 0.0003
115 0.0068 0.0063 0.0051 0.0043 0.0036 0.0031 0.0027 0.0024 0.0021 0.0019 0.0017 0.0015 0.0010 0.0007 0.0005 0.0004
120 0.0091 0.0084 0.0069 0.0057 0.0049 0.0042 0.0036 0.0032 0.0028 0.0025 0.0022 0.0020 0.0013 0.0009 0.0007 0.0005
125 0.0114 0.0105 0.0086 0.0072 0.0061 0.0052 0.0045 0.0040 0.0035 0.0031 0.0028 0.0025 0.0016 @.0011, 0.0008 0.0006
130 0.0137 0.0126 0.0103 0.0086 0.0073 0.0063 0.0054 0.0048 0.0042 0.0038 0.0034 0.0030 0.0049 '0:0013 }0.0010 0.0008
135 0.0160 0.0147 0.0120 0.0101 0.0085 0.0073 0.0064 0.0056 0.0049 0.0044 0.0039 0.0035 0.0023%,0.0046¢ 0.0011 0.0009
140 0.0183 0.0168 0.0138 0.0115 0.0097 0.0084 0.0073 0.0064 0.0056 0.0050 0.0045 0.0040 0.0026 00018 0.0013 0.0010
145 0.0206 0.0189 0.0155 0.0129 0.0110 0.0094 0.0082 0.0072 0.0063 0.0056 0.0051 0.0046 0.0029 “0.0020 0.0015 0.0011
150 0.0229 0.0211 0.0172 0.0144 0.0122 0.0105 0.0091 0.0080 0.0070 0.0063 0.0056 0.0051, 0.0082 /0.0022 0.0016 0.0013
155 0.0253 0.0232 0.0190 0.0158 0.0134 0.0115 0.0100 0.0088 0.0077 0.0069 0.0062 0.0056 “0.0035" 0.0025 0.0018 0.0014
160 0.0276 0.0253 0.0207 0.0173 0.0147 0.0126 0.0109 0.0096 0.0085 0.0075 0.0067 0.0061 0.0089 0.0027 0.0020 0.0015
165 0.0299 0.0275 0.0225 0.0187 0.0159 0.0136 0.0118 0.0104 0.0092 0.0082 0.0073 _0:.0066,00042 0.0029 0.0021 0.0016
170 0.0323 0.0296 0.0242 0.0202 0.0171 0.0147 0.0128 0.0112 0.0099 0.0088 0.0079( 0.0074,_ 0.0045 0.0031 0.0023 0.0018
175 0.0346 0.0317 0.0260 0.0217 0.0183 0.0157 0.0137 0.0120 0.0106 0.0094 0.0084“)0.0076  0.0048 0.0034 0.0025 0.0019
180 0.0370 0.0339 0.0277 0.0231 0.0196 0.0168 0.0146 0.0128 0.0113 0.0101 0.0090, 0.0081 0.0052 0.0036 0.0026 0.0020
185 0.0393 0.0361 0.0295 0.0246 0.0208 0.0179 0.0155 0.0136 0.0120 0.0107 0.0096 * 0:0086 0.0055 0.0038 0.0028 0.0021
190 0.0417 0.0382 0.0313 0.0261 0.0221 0.0189 0.0164 0.0144 0.0127 0.0113, 0.0101 £0.0091 0.0058 0.0040 0.0030 0.0023
195 0.0441 0.0404 0.0330 0.0275 0.0233 0.0200 0.0173 0.0152 0.0134 0.0119 “®0107 0.0096 0.0061 0.0043 0.0031 0.0024
200 0.0464 0.0426 0.0348 0.0290 0.0245 0.0211 0.0183 0.0160 0.0141490.0126%,,0.0913 0.0102 0.0065 0.0045 0.0033 0.0025
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Protection Phase Overcurrent
ANSI Code 50/51

Description The Is setting is the vertical asymptote of the curve, and T is the operation time delay
for 10 Is.

The phase overcurrent function encompasses two 2
The tripping time for I/Is values of less than 1.2 depends on the type ofieurve chosen.

groups of four units, Group A and Group B respectively.

The mode of switching from one group to the other is Name of Curve Type
determined by parameter setting: Standard inverse time (SIT) 1.2

m by remote control (TC3, TC4) Very inverse time (VIT or LTI) 1.2

] g;)/ logic input 113 (113 = 0 group A, 113 = 1 group Extremely inverse time (EIT) 1.2
or by forcing the use of the group. Ultra inverse time (UIT) 12

Rl curve 1
Operation IEC standard inverse time SIT/ A 1
The phase overcurrent protection function is three-pole.  |EC very inverse time VIT or LTI/ B 1
It picks up if one, two, or th_ree of the phase currents IEC extremely inverse time EIT / C 1
reach the operation set point. IEEE moderately inverse (IEC / D) i
The alarm connected to protection function operation IEEE very |nver§e (IEC/E) !
indicates the faulty phase or phases. IEEE extremely inverse (IEC / F) !
IAC inverse 1

It is time-delayed. The time delay may be definite time IAC very inverse 1
(DT) or Inverse Definite Minimum Time (IDMT) IAC extremely inverse 1
according to the curves opposite. The curve equations are given.imthe chapter entitled "IDMT Protection Functions”.
Confirmation
The phase overcurrent protection function includes a The function takes itd%aecounit current variations during the time delay interval.
selectable confirmation component. For currents with @ veryllarge amplitude, the protection function has a definite time
The output is confirmed as follows: characteristic:

m by phase-to-phase undervoltage protection unit m if I > 20 Is,@tippifig.time is the time that corresponds to 20 Is

m  if | > 40 INJdripping time is the time that corresponds to 40 IN.
m by negative sequence overvoltage protection (In: current trahsformer rated current defined when the general settings are made).

m no confirmation.

Definite Time Protection
Is is the operation set point expressed in Amps, and T
is the protection operation time delay.

t A Block Diagram

"pick-up" signal and

zone selective interlocking
5 I>1s IIT_?II
[ time-delayec
T Confirmation (optional) ————— output

MT10911

DES0508

s |
Definite time protection principle. Timer Hold Delay
IDMT protection The function includes an adjustable timer hold delay T1:
In addition to ANSI standards, IDM1"protection m  definite time (timer hold) for all the tripping curves.

operates in accordance with IEC (60255-3), BS 142,
and IEEE (C-37112) standards:

| > Is time-delayed output
t

[

DE50684
MT10541

| > Is pick-up signal

E
:
__’:I:_

|
|
T | tripping
T vaILI,leI of internal !
- time delay !
, counter
T i |
1 W12 10 20 s /| ]
I
IDMT. protection principle. : e |
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Protection
ANSI Code 50/51

Phase Overcurrent

IDMT for IEC, IEEE, and IAC curves.

| > Is time-delayed output

MT10527

-

| > Is pick-up signal

|-

value of internal

.
| tripping

time delay
counter
11
]
T |
Characteristics
Tripping Curve
Setting efinite time,

Confirmation
Setting

Is Set Point

Setting efinite time

IDMT: chosen according to list on page 59

by undervoltage (unit 1)
by negative sequence overvoltage
none

0.1 IN<Is <24 IN expressed in Amps

IDMT

0.1 IN<Is <2.4 IN expressed in Amps

1 A or 1 digit

+5% or £0.01 IN

(Operation Time at 10 Is)

93.5% +5% or > (1 - 0.015 IN/Is) x 100%

inst., 50 ms < T<300 s

100 ms <T<125s or TMS @

10 ms or 1 digit

+2% or from —10 ms to +25 ms

Definite time
IDMT

" e

\C 9 Definite time
IDMT

er Hold Delay T1
L 4 Definite time
imer hold)

Class 5 or from —10 ms to +25 ms

0; 0.05t0 300 s

IDMT @)
Characteristic Times
Operation time

0.5t020s

Pick-up < 35 ms at 2 Is (typically 25 ms)

Confirmed instantaneous:

minst. <50 ms at2Isforls > 0.3 IN
(typically 35 ms)

minst. <70 ms at2Isforls <0.3IN
(typically 50 ms)

Overshoot time

<35 ms

Reset time <50 ms (for T1 =0)
(1) IN reference conditi .
(2) Setting ranges in TMS lier Setting) mode
Inverse (SIT) and IEC SIT/A: 0.04 to 4.20
Very inverse (VIT) and IEC VIT/B: 0.07 to 8.33
Very inverse (LTI) and IEC LTI/B: 0.01 to 0.93
Ext inverse (EIT) and IEC EIT/C:  0.13 to 15.47
ly inverse 0.42 to 51.86
: 0.73 to 90.57
erse: 1.24 to 1564.32
0.34 to 42.08
: 0.61to 75.75
ely inverse 1.08 to 134.4
r standardized tripping curves of the IEC, IEEE and
60 63230-216-219-B1 Schneider © 2007 Schneider Electric. All Rights Reserved.
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Protection Breaker Failure
ANSI Code 50BF

Operation

This function is designed to detect when a breaker does not open w a tri
command is sent.

The "breaker failure" protection function is activated by an O1 output trip command
received from the overcurrent protection functions (50/51, 50N/51N, 46, 67N, 67). It
checks for the absence of current during the time interval specified b’time delay T.
It can also consider the position of the circuit breaker re n the logic inputs to
determine the actual opening of the breaker.

Automatic activation of this protection function require use of the program logic
circuit breaker control function. A specific input be’used to activate the
protection from the equation editor. That option r adding special cases of

activation (tripping by an external protection

it).

The time-delayed output of the protection
via the control matrix.

it should be assigned to a logic output

Starting and stopping the time dela: unter are conditioned by the presence of a
current above the set point (I > |§).

Block Diagram

activation by 50/51,
50N/51N, 46, 67N, 67

MT11173

time-delayed
output

“pick-up”
. Lo N . signal
S without taking into account circuit breaker position

with taking into account circuit breaker position
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Protection Breaker Failure
ANSI Code 50BF

Example of Setting
The example below illustrates how to determine the time delay setting fof the 5
function

Overcurrent protection setting: T = inst.
Circuit breaker operating time: 60 ms.

L 4

Auxiliary relay operating time to open the upstream breaker, reakers: 10 ms.

fault
= * clearing of
E
= without bre
rising time
output 50/51 Sepam output relay
40 ms

Ll Circuit breaker
10| opening time
ms

overshoot time

60 ms
20 ms|sepam output relay

trip relay
10
ms. upstream circuit breaker

10 | opening time |
ms

T of the 50BF protection 60 ms

20 ms margin:
+20+20=110ms
>

time: 40 + 110 + 10 + 10 + 60 = 230 ms (+15 ms)

>
ay for the 50BF function is the sum of the following times:
am O1 output relay pick-up time = 10 ms
it breaker opening time = 60 ms
rshoot time for the breaker failure function = 20 ms
nwanted tripping of the upstream breakers, choose a margin of
ap ately 20 ms. This provides a time delay T = 110 ms.
¢ Qaracteristic
\ Is Set Point
Setting 0.2t02 1IN
\ Accuracy (1) +5%
Resolution 0.1A
Drop out/pick-up ratio (87.5 £10)%
Time Delay T
Setting 0,05st0300s
Accuracy (1) +2%, or from 0 ms to 15 ms
Resolution 10 ms or 1 digit
Characteristic Time
Overshoot time <20 ms
Considering the circuit breaker position
Setting With / without
L 4
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Protection Ground Fault
ANSI Code 50N/51N or 50G/51G
Description The Isr setting is the vertical asymptote of the curve, and T is the operation time delay

The ground fault protection function comprises two
groups of four units (Group A and Group B
respectively). The mode of switching from one group to
the other may be determined by parameter setting:

m by remote control (TC3, TC4)

m by logic input 113 (113 = 0 group A,

113 =1 group B)

or by forcing the use of the group.

Operation

The ground fault protection function is single-pole. It
enables if ground fault current reaches operation set
point.

It is time-delayed. The time delay may be definite time
(DT) or IDMT according to the curves opposite.

The protection function includes second harmonic
restraint which provides greater stability when
transformers are energized. The restraint disables
tripping, regardless of the fundamental current.

Parameter setting can block the restraint.

Definite Time Protection
Isr is the operation set point expressed in Amps, and T
is the protection operation time delay.

t 4

DE50398

\

Isr

Definite time protection principle.

IDMT Protection
IDMT protection operates in accordance with
IEC (60255-3), BS 142 and IEEE (C-37112),standards.

>

DES50400
—_

IDMT protection principle.

for 1r Isr.
The tripping time for Ir/Isr values of less than 1.2 depends on the type of curve
chosen.

Name of Curve Type
Standard inverse time (SIT) 1.2
Very inverse time (VIT or LTI) 1.2
Extremely inverse time (EIT) 1.2
Ultra inverse time (UIT) 1.2

RI curve 1

|IEC standard inverse time SIT / A

IEC very inverse time VIT or LTI/ B
IEC extremely inverse time EIT/C
IEEE moderately inverse (IEC / D)

IEEE very inverse (IEC / E)

IEEE extremely inverse (IEC / F)

IAC inverse

QlaldAlafalala|—a

IAC very inverse

IAC extremely inverse 1

The curve equations are given.imjthe chapter entitled "IDMT Protection Functions".

The function considersteutrent,variations during the time delay interval.
For large amplitude curtents, the protection function has a definite time
characteristic:

m if | > 20 IsK trippiagdime is the time that corresponds to 20 Isr
m if | > 20 INF tripping time is the time corresponding to 20 INr (operation based
on Ir input)
m if Ir 3 404NRE), tripping time is the time that corresponds to 40 INr (operation
based on sum of phase currents).
Block'Diagram
la —p “pick-up” signal and to
& Ib ) zero selective interlocking
i lc —
,—| Ir > Isr l T_(.) —» time-delayed
CSH zero output

sequence CT {
CT zero sequence
+ ACE990

The choice between Ir (measured) and IrE (calculated by the sum of the phase
currents) can be set for each unit, by default units 1 and 2 set to Ir and units 2 and 4
to IrX.
By mixing the two possibilities on the different units, it is possible to have:

m different dynamic set points

m different applications, e.g. zero sequence and tank ground leakage protection.

Timer Hold Delay
The function includes an adjustable timer hold delay T1:
m definite time (timer hold) for all the tripping curves

H2

Ir > Isr time-delayed output

DE50247

Ir > Isr pick-up signal

! 1
| 1
.
LI | |
I tripping
- — —
valueg of internal

time delay
counter

© 2007 Schneider Electric. All Rights Reserved.
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Protection Functions

Ground Fault

ANSI| Code 50N/51N or 50G/51G

L 4

as@s used for the

(1) INr = IN if the sum of the thre
measurement.

Isr = sensor rating if the m ken by a CSH zero
sequence CT.

INr = IN of the CT at In/1 rameter setting if the
measurement is taken by a urrent transformer.

(2) In reference conditions (IE -6)
(3) Setting ranges in TMS (Time Multiplier Setting) mode
Inverse (SIT) and IECIEC SIT/A:  0.04 to 4.20
Very inverse (VIT) and IEC VIT/B: 0.07 to 8.33
Very inverse,(LTI) and LTI/B: 0.01to00.93
0.13to 15.47
0.42to 51.86
0.73 to 90.57
1.24 to 154.32
0.34 to 42.08
0.61to 75.75
1.08 to 134.4

For Isr < 0.4 In0, the minimum time delay is 300 ms.
orter time delay is needed, use the CT + CSH30 or
CA634 combination.

I
IDM ing
Sum of CTs ®
With CSH sensor
@ 2 A rating

\ Resolution
\ Accuracy @

m IDMT for IEC, IEEE and IAC curves.

Ir > Isr time-delayed output

DE50248

[

-

Ir > Isr pick-up signal

r:;' .

[
T : tripping
value of internal
time delay
counter
11
]
Characteristics Q
Tripping Curve
Setting finite time,
DMT: chosen according to list page 63
Isr Set Point

Definite time setting

0.1 Inr < Isr < 15 INr () expressed in Amps

0.1 INr<lIsr<15 INr

0.2At030A
05At0 75 A
2 Ato 300 A

0.1 INr<Isr< 15 INr (min. 0.1 A)

@ quence CT
ACE990

0.1INr<lIsr<15Inr

0.1 Inr < Isr < INr () expressed in Amps

0.1 INr<lIsr<INr

5 A rating
20 A rating

02Ato2A
05Ato5A
2At020A

CT

0.1 INr < Isr < INr (min. 0.1 A)

Zero sequence CT
with ACE990

0.1 INr < Isr < INr

0.1 A or 1 digit

+5% or +0.01 INr

Drop out/pick-up ratio

Harmonic 2 Restraint
Fixed threshold

Time Delay T (Operation Time at 10 Isr)

93.5% +5% (with CSH sensor, CT or zero
sequence CT + ACE990)

93.5% +5% or > (1 - 0.015 INr/Isr) x 100% (sum
of CTs)

17% +5%

Setting Definite time inst. 50 ms < T <300 s
IDMT 100 ms < T<12.5s or TMS®)

Resolution 10 ms or 1 digit

Accuracy @ Definite time +2% or from -10 ms to +25 ms
IDMT class 5 or from -10 ms to +25 ms

Timer Hold Delay T1

Definite time

(timer hold) 0; 0.05to 300 s

IDMT @) 0.5t020s

Characteristic Times
Operation time

Pick-up < 35 ms at 2 Isr (typically 25 ms)

Confirmed instantaneous:

minst. < 50 ms at 2 Isr for Isr > 0.3 INr
(typically 35 ms)

minst. < 70 ms at 2 Isr for Isr < 0.3 INr
(typically 50 ms)

Overshoot time

<35ms

Reset time

<40 ms (for T1 = 0)
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MT11030

MT10211

MT10222

Protection Voltage-Restrained
Phase Overcurrent
ANSI Code 50V/51V
Operation The Isr setting is the vertical asymptote of the curve, and T is the operationitime

The voltage-restrained phase overcurrent protection
function is used to protect generators. The operation
set point is adjusted according to the voltage in order to
consider causes of faults close to the generator that
cause voltage dips and short-circuit current.

This protection function is three-pole. It enables if one,
two, or three phase currents reach the voltage-adjusted
operation set point Is*. The alarm linked to operation
identifies the faulty phase or phases.

It is time-delayed. The delay may be definite time (DT)
or IDMT according to the curves opposite.

The set point is adjusted according to the lowest of the
phase-to-phase voltages measured. The adjusted set
point Is* is defined by the following equation:

*—
I5=

Is( Viu )
=4 ~0.2
3 )

18/1s A

0.2

-

Vi /Vup

0.2 018

Definite Time Protection
Is is the operation set point expressed in Amps, and T
is the protection operation time delay.

t A

£Y

Definite time protection principle.

IDMT Protection

IDMT protection operaiés in aceordance with the

IEC (60255-3), BS 142 andlEEE{(C-37112) standards.

—type 1

—_
>
>

DESQ513

MT10541

delay for 10 Isr.

The tripping time for Ir/lsr values less than 1.2 depends on the type of cutwefchosen.

Name of Curve Type .
Standard inverse time (SIT) 1.2
Very inverse time (VIT or LTI) 1.2
Extremely inverse time (EIT) 1.2
Ultra inverse time (UIT) 1.2
Rl curve
IEC standard inverse time SIT /A 1
IEC very inverse time VIT or LTI/ B 1
IEC extremely inverse time EIT/C 1
IEEE moderately inverse (IEC / D) 1
IEEE very inverse (IEC / E) 1
IEEE extremely inverse (IEC / F) 1
IAC inverse 1
IAC very inverse 1
IAC extremely inverse 1

The curve equations are given i thelehapter entitled "IDMT Protection Functions".

The function considers‘eurrentvariations during the time delay interval.
For currents with a'very large amplitude, the protection function has a definite time
characteristic:
m  if | > 20 ISidkipping time is the time corresponding to 20 Is
m if | > 400N, tripping time is the time corresponding to 40 IN
(IN: current'transformer rated current defined when the general settings are made).

Block Diagram

Vab &
Vba _/_ S
\ac
» “pick-up”
signal
la .
b I>15 gl_, time-delayed
Ic output

Timer Hold Delay
The function includes an adjustable timer hold delay T1:
m definite time (timer hold) for all the tripping curves

| > Is time-delayed output

[

i

| > Is pick-up signal

f T 1 tripping
3 vaIlIJeI of internal
T4 - IR N time delay
| | counter
Y | | :/—|
) f 1 1 » 1
0 1 10 20 13 ' a !
1.2 s D
IDMT protection principle. T !
Schneider
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Protection Voltage-Restrained
Phase Overcurrent
ANSI Code 50V/51V

m IDMT for IEC, IEEE and IAC curves.

| > Is time-delayed output

-

MT10527
—1

| > Is pick-up signal

|-

[
| tripping

value of internal
time delay
counter

Characteristics

Tripping Curve

Setting Definite time,
IDMT: chosen according to list

Is Set Point
Setting finite time 0.5 IN < Is < 24 IN expressed in Amps
0.5IN<Is <2.4 IN expressed in Amps

1 Aor 1 digit
+5% or +0.01 IN
93.5% +5% or > (1 - 0.015 IN/Is*) x 100%

ID

Resolution
Accuracy M
Drop out/pick-up,

ime at 10 Isr)
Definite time inst. 50 ms < T <300
IDMT 100 ms <T<12.5s or TMS @

10 ms or 1 digit
Definite time +2% or from —10 ms to +25 ms
IDMT class 5 or from —10 ms to +25 ms

0; 0.05t0 300 s
0.5t020s

aracteristic Times

Operation time pick-up < 35 ms at 2 Is (typically 25 ms)
Confirmed instantaneous:
minst. <50 ms at 2 Is* for Is* > 0.3 IN
(typically 35 ms)
minst. <70 ms at 2 Is* for Is* < 0.3 INr
(typically 50 ms)

Overshoot time <35ms

Reset time <50 ms (for T1 =0)

(1) IN reference conditions (IEC

Inverse (SIT) and IECI,

Very inverse (VIT) a

Very inverse (LTI) and A

Ext inverse (EIT) and IEC 0.13to 15.47
IEEE moderately inverse: 0.42to 51.86
IEEE very inverse: 0.73 to 90.57
IEEE extremely inverse® 1,24 4 154,32

IAC inverse: 0.34 to 42.08
IAC ve 0.61to 75.75
rse: 1.08 to 134.4
dized tripping curves of IEC, IEEE and IAC
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Protection Overvoltage
ANSI Code 59

Operation

The protection function is single-phase and operates with phase-to-neltral ogphase-
to-phase voltage. It enables if one of the voltages concerned is aboveithe Vs (or
V8) set point. It includes a definite time delay T

With phase-to-neutral operation, it indicates the faulty phase in the al%m associated
with the fault.

Block Diagram

Vab (or Van) <Vys (or Vi)

DE52310

Vbc (or Vbn)

time-delayed
output

<V s (orVis)

Vi Vi
e (or Ven) < Vs (or Vis)

“pick-up” signal

Characteristics
Vs (or V| ,s) Set Point

Setting 50 % to 150% V ,p (or V ,p) @

Accuracy (1 +2% or +0.005 V|, p
Resolution 1%
Drop out/pick up ra 97% +1%

Time Delay T

50 ms to 300 s
+2%, or 25 ms
10 ms or 1 digit

Setting

pick-up < 35 ms (typically 25 ms)

Qvers <35ms
Re ime <40 ms
N reference conditions (IEC 60255-6).
%% V,.p with VT 230/ V3.
nnnection Conditions
¥ ype of connection Van, Vbn, Vcn Vab Vab, Vbc Vab + Vr Vab, Vbc + Vr
Phase-to-neutral Yes No No No Yes

\ operation
Phase-to-phase Yes onVabonly Yes onVabonly Yes
operation

L 4
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Protection Neutral Voltage Displacement
ANSI Code 59N

Operation
The protection function enables if the residual voltage Vr is above a set point Vst,

> > > >
with  Vr = Van+Vbn+Vcn

It includes a definite time delay, T. The residual voltage is either calculated from the
three phase voltages or measured by an external Voltage Transformer. 4

The protection function operates for connections: VanVbn\en Vbc + Vr and
Vab + Vr. \
Block Diagram
~ Van
g Vbn
& Ven 1
Vr > Vsr time-delayed output
external VT —| “pick-up” signal
Characteristics
Vsr Set Point
Setting 2% to 80% V p if Vsr®=sum of 3Vs
2% 10 80% V  p ifVsr@=V sv/3
5% 10 80% V  pif Vsr® =V, sV3
Accuracy +2% or £0.002 V|, p
Resolution 1%
Drop out/pick up ratio 97% +1% or > (1 - 0.001 V| p/Vsr) x 100%

Time Delay T

50 ms to 300 s
+2%, or +25 ms
10 ms or 1 digit

pick-up < 35 ms
<35ms
<40 ms

erence conditions (IEC 60255-6).
5 one of the general settings.
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Protection

Starts per Hour
ANSI Code 66

Operation
This is a three-phase function. It enables when the number of starts feach e
following limits:

®  maximum number of starts (Nt) allowed per period of time (P)

m  maximum allowed number of consecutive hot starts (Nh)

m  maximum allowed number of consecutive cold starts (Nc).
Starting is detected when the current consumed becomes greater thal¥ 10% of the I
current.

The number of consecutive starts is the number of ts%d during the last P/
Nt minutes. Nt is the number of starts allowed perper

The motor hot state corresponds to overshootin set point (50% heat rise)
of the thermal overload function.

When the motor re-accelerates, it underg stress similar to starting without the

current first passing through a value | n 10% of I, The number of starts is not
incremented in this instance.

It is possible to increment the n f Starts when a re-acceleration occurs by a
logic data input (logic input " I eleration"). The "stop/start" time delay T

ft op until the delay has elapsed.
e ata
ns, it is advisable to connect the "circuit breaker
der to enable more precise detection of starts. If the
is not connected to a logic input, the detection of a start
sition of the circuit breaker.

Using "Circuit Breaker CI
In synchronous m i
closed" datato a
"circuit breaker closed" da
is not conditioned by

User Informatio

mation is available for the user:
e before a start is allowed
of starts still allowed.

- .
Qachine operation assistance functions" chapter.
x iagram

la -
@Ib—bo.ﬂn 0T k1> Nt
lc — — P mn
k2> Nc
—

logic input
"CB closed"

block
closing

I

P mn/NT

logic input “motor re-acceleration”

thermal alarm (hot state) >——D_

“Clear” pp————

Characteristics

Period of Time (P)
Setting 1 to 6 hours
Resolution 1

Nt total Number of Starts
Setting 110 60
Resolution 1

Nh and Nc Number of Consecutive Starts
Setting (" 1to Nt
Resolution 1

T time Delay Stop/Start
Setting Omn<T<90 mn
Resolution 1 mn or 1 digit

(1) With Nh < Nc.

© 2007 Schneider Electric. All Rights Reserved.
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MT11175

Protection Directional Phase Overcurrent
ANSI Code 67

Description
The directional phase overcurrent function includes two
groups of two units called respectively Group A and
Group B.
The mode for switching from one group to the other can
be determined by parameter setting:

m by remote control (TC3, TC4)

m by logic input 113 (113 = 0 group A,

113 = 1 group B) or by using the group by force.

MT11128

Operation
This protection function is three-phase. It includes a Three-phase function: polarization currents and voltages
phase overcurrent function associated with direction

detection. It enables if the phase overcurrent function

in the chosen direction (line or bus) is activated for at line

least one of the three phases (or two out of three
phases, according to parameter setting). The alarm
linked to the protection operation indicates the faulty
phase or phases.

DE50667

It is time-delayed. The time delay may be definite time
(DT) or IDMT according to the curves.

The direction of current is determined by measuring the bus
phase in relation to a polarization value. Itis qualified as Z0ne
bus direction or line direction, as shown below:

Fault tripping in line zoné with,0 = 30°

bus direction* * line direction
NO

line
zone bus

zone

la

DE50668

The polarization value is the phase-to-phase value in ol bus
quadrature with the current for cose= 1 9=45° zone
(90° connection angle).

e Vbc
A phase current vector plane is divided into two
half-planes corresponding to the line and bus zones.
The characteristic angle 6 is the angle of the bus
perpendicular to the boundary line between the two zone Vca
zones and the polarization value.

line
zone
Fault tripping in line zone with 6 = 45°

Voltage Memory

If all the voltages disappear during a 3-phasefaultthat
is located near the bus, the voltage level may be
insufficient to detect fault direction (< 1.8% V,.p).

Vab bus

zone
bus

zone

DE50669

6=60°

The protection function uses a voltageéimemery to
reliably determine fault direction. Thefault\direction is
saved as long as the voltage‘level is'too low and the
current is above the Is sef point.

bus
Closing After a Fault zone

If the circuit breaker closes‘aftera 3-phase fault on the zone
bus, the voltage memory is blank. As a result, the Fault tripping in line zone with 0 = 60°

direction cannot be determined and the protection does

not trip. In such cases, a,backup 50/51 protection

function should be used.

Vca
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Protection

Directional Phase Overcurrent
ANSI Code 67

Block Diagrams

v

phase a inst. output

DE52319

0-90° <oal<6+90°
0+90° <al<6+270°

Vab
la

ol

bus/line

/ phase a time-delayed
choice

output

—

Phase a (current la) processing

|
| 1> | | ) »phase a inst. output
L= L/ inverse zo
—EI > 0.8ls :D > ph al f
0.8Is

'

0-90°" < 02<6+90°
0+90° <02<6+270°

Vac
b

o2

Phase b (current Ib) processing

bus/line D— T O phase b time-delayed
choice _l — output
I>ls phase b inst. output
e inverse zone
I>08ls phase b inst. output

0.81ls

'

phase c inst. output

6-90" <a3<6+90°
0+90° <a3<6+270°

Vab

Io o3

phase c time-delayed
output

bus/line
choice

Phase c (current Ic) processing

phase a time-delayed —
phase b time-delayed
phase c time-delayed

DE50450

T

® @
o
x fortripping

phase c inst. output
inverse zone

phase c inst. output

0.8ls
K
“pick-up” signal

@

DE80149

_phase a, instantaneous phase a,
Elnverse zone —4 2 instantaneous, 0.8 Is —¢
gphase b, instantaneous & phase b,
Sinverse zone — © instantaneous, 0.8 Is
phase c, instantaneous phase ¢ i
H . ) inst. output 0.8 Is
Inverse zone @ Inverse zone instantaneous, 0.8 Is @ (fOI‘ C|OSFe)d ring
\>instantaneou: ~> ;
output (direct zone selective
indieation) @ interlocking)
Grouping of gutput data. Setting tripping logic:
2 one of three
E @ two of three
Grouping output data
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g Electric



MT10911

DE52320

Protection

Directional Phase Overcurrent
ANSI Code 67

Tripping Logic

In certain cases, it is wise to choose a tripping logic of
the two out of three phases type. Such cases can occur
when two parallel transformers (Dy) are being
protected. For a phase-to-phase fault on a transformer
primary winding, there is a 2:1:1 ratio current
distribution at the secondary end. The highest current
is in the expected zone (operation zone for the faulty
main, no operation zone for the fault-free main).

One of the lowest currents is at the limit of the zone.
According to the line parameters, it may even be in the
wrong zone. There is therefore a risk of tripping both

mains.

Time Delay
Definite Time Protection

Is is the operation set point expressed in Amps, and T
is the protection operation time delay.

t A

Definite time protection principle.

IDMT Protection
IDMT protection operates in accordance with
IEC (60255-3), BS 142 and IEEE (C-37112) standards.

t4

.

MT10541

The Is setting is the vertical asymptote of the curve, and T is the operation time'delay
for 10 Is.
The tripping time for I/Is values of less than 1.2 depends on the type of cutve chosen.

Name of Curve Type
Standard inverse time (SIT) 1.2
Very inverse time (VIT or LTI) 1.2
Extremely inverse time (EIT) 1.2
Ultra inverse time (UIT) 1.2
Rl curve

|IEC standard inverse time SIT/ A
IEC very inverse time VIT or LTI/ B
IEC extremely inverse time EIT/C
IEEE moderately inverse (IEC / D)
IEEE very inverse (IEC / E)

IEEE extremely inverse (IEC / F)
IAC inverse

PP U ) NI G [ G R Y

IAC very inverse
IAC extremely inverse 1
The curve equations are given in‘the'¢haptefentitled "IDMT Protection Functions".

The function considers curreftwatriations during the time delay interval.

For large amplitude currents, the protection function has a definite time
characteristic:

m if | > 20 Is, tripping time is the time corresponding to 20 Is

m if | > 40 I\, tripping’time is the time corresponding to 40 IN.

(IN: curentiiransformer rated current defined when the general settings are made).

Timer Hold Delay
The funetion includes an adjustable timer hold delay T1:
m Y definite time (timer hold) for all the tripping curves.

[

L
I > Is pick-up signal 1

1 i

13.1s time-delayed output

T T, ¢\ 1t 1t gtipping
vaILIJeI of internal
time delay
counter
1
/i |
IDMT protection principle. [ !
[ !
72 63230-216-219-B1 Schneider © 2007 Schneider Electric. All Rights Reserved.

g Electric



Protection

Directional Phase Overcurrent

ANSI Code 67

m IDMT for IEC, IEEE and IAC curves.

| > Is time-delayed output

MT10527
—1

I > Is pick-up signal

value of internal
time delay
counter

Characteristics

Characteristic Angle 6
Setting

30°, 45°, 60°

Accuracy

Tripping Direction
Setting

Tripping Logic
Setting

Tripping Curv
Setting

Definite time

+2°

Bus / line

One out of three / two out of three

Definite time

IDMT: chosen according to list page 72

0.1 IN <Is <24 IN expressed in Amps

IDMT

0.1 IN<Is<2.4IN expressed in Amps

1 Aor1 digit

+5% or +0.01 IN

e Delay T (Operation Time at 10 Is)

93.5% +5% or > (1 - 0.015 IN/Is) x 100%

inst., 50ms < T <300 s

100 ms <T<12.5s or TMS @

etting Definite time
S IDMT
Resolution

10 ms or 1 digit
Accuracy (1 Definite time ~ t> 100 ms
+2% or from —10 ms to +25 ms
IDMT Class 5 or from —10 ms to +25 ms
Timer Hold Delay T1
Definite time
(timer hold) 0;0.05t0300s
IDMT @) 05t020s
Characteristic Times
Operation time pick-up < 75 ms to 2 Is (typically 65 ms)
inst < 90 ms to 2 Is (confirmed instantaneous)
(typically 75 ms)
(1) IN reference conditi 55-6). Overshoot time <40 ms
(2) Setting ranges in TMS ultiplier Setting) mode Reset ti 50 forT1=0
Inverse (SIT) and IEC SIT/A: 0.04 t0 4.20 esettime <80 ms (for )
Very inverse (VIT) and IEC VIT/B: 0.07 to 8.33
Very inverse (LTI) and IEC LTI/B: 0.01 to 0.93
Ext inverse (EIT) and'lEC EIT/C: 0.13to 15.47
IEEE moderately inverse: 0.42to0 51.86
IEE| erse: 0.73t0 90.57
IEE| inverse 1.24 to 154.32
/ 0.34 to 42.08
erse: 0.611to 75.75
IAC,extremely inverse: 1.08 to 134.4
r standardized tripping curves of the IEC, IEEE and
IAG\types.
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DE50454

DE50455

DE80150

Protection

Directional Ground Fault
ANSI| Code 67N/67NC

or #0°

\ characteristic angle:

tripping zone

Tripping characteristic of protection function 67N type 1
(60 0°).

or =0°?

characteristic angle:

sector
Vr

______ \ ARSI I R

—>

Isr set point

tripping zone

Protection function 67N type 1 (60 = 0°) tripping characteristics

Description
This function comprises two groups of settings, with two units for each group.
The mode of switching groups of settings may be determined by parameter setting:
m  byinput 113 (113 =0 group A, 113 =1 group B)
m by remote control (TC3, TC4)
m operation with a single group (group A or group B).
To adapt to all cases of applications and all grounding systems, the protection
function operates according to three different types of charagteristics:
m type 1: the protection function uses Ir vector projection
m type 2: the protection function uses Ir vector magnitude
m type 3: the protection function uses Ir vector magnitude,according to the Italian
ENEL DK5600 specification.

Type 1 Operation

The function determines the projection of the residual.current Ir on the characteristic
line, the position of which is set by the setting'ef characteristic angle or in relation to
the residual voltage. The projection valuedsyecompared to the Isr set point. This
projection method is suitable for radial feeders iAyesistive, effectively ungrounded, or
compensated neutral systems that are designed to compensate for system
capacitance by using a tuned inductérin,thepeutral (This is not a common practice
in North America).

In compensated neutral systems,the ground fault function is characterized by its
capacity to detect very brief, repetitivefaults (recurrent faults). In the case of Petersen
coils having no additionalyesistanee, fault detection in steady state operating
conditions is not possible dugyto the absence of active zero sequence current. The
protection function us€sihe transient current at the beginning of the fault to ensure

tripping.

The 6r = 0° setting i§ysuitable for compensated neutral systems. When this setting is
selected, the parametefsetting of the sector is used to reduce the protection tripping
zone tofensure its\stability on fault-free feeders.

The pretection function operates with the residual current measured at the relay Ir
inputy(opetation with sum of three currents impossible). The protection function is
blockedifor residual voltages below the Vsr set point. The time delay is definite time.

When a'memory is added, recurrent faults can be detected. The memory is

controlled by a time delay or by the residual voltage value. The tripping direction can
béset at the bus end or line end.

Block Diagram

Van
Y/EE z Vr v memory reset
7 Vr > Vsr I'=— Vr<Vrmem
/

external VT —I

CSH ZSCT » Ity rcos (or -0r) < -Isr — buslline 0 Trmem T 0 p. lime-delayed

cT 37 or | cos (gr -6r) > -Isr | choice output
ZSCT + ACE990 memory
» Pick-up signal and to
zone selective interlocking
74 63230-216-219-B1 Schneider
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Protection

Directional Ground Fault

ANSI Code 67N/67NC

Definite Time Operation
Isr is the operation set point expressed in Amps, and T is the protection opetation

time delay.
t A

DE50398

Isr

Definite time protection principle.

Memory

The time delay Trmem controls the
transient pick-up information, th
delay, even with faults that rapi

When a Petersen coil havi

of Trmem. With t p
delay).

Standard Setti
The settin

systems.
Th d
et

Effectively
Ungrounded

Set according to
coordination study

s

nal resistance is used, tripping is protected by
ientfault appearance, with detection extended
It based on the Vr>Vrmem criterion within the limit

ion of recurrent faults. It also extends the

ing the operation of the definite time

represent default settings.

Impedance
Ground

Set according to
coordination study

ish (~ 2 ms) and restrike periodically.

are given for usual applications in the different grounding

Compensated
Neutral

Set according to
coordination study

acteristic angle or

90°

0°

0°

lay T

Set according to
coordination study

Set according to
coordination study

Set according to
coordination study

Line

Line

Line

ection
L 4 sr setpoint
Sector

2% of Vi s 2% of Vi s 2% of Vi s
N/A 86° 86°
Memory time TOmem 0 0 200 ms
Memory voltage 0 0 0
Vrmem
L 4
Schneider 75
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Protection Directional Ground Fault
ANSI Code 67N/67NC

Characteristics - Type 1
Measurement Origin

Setting range Ir
Characteristic Angle 0r
Setting -45°, 0°, 15°, 30°, 45°, 60°, 90°
Accuracy +3° rs
Tripping Direction
Setting Bus / line
Isr Set Point
Setting M 0.1 INr <IsF&l5 | xpressed in Amps
With CSH sensor
2 A rating 0.2 A £lsr
5 A rating A
20 A rating A
CT®M <15 INr (min. 0.1 A)
Zero sequence CT wij sr< 15 INr
ACE990

Resolution or 1 digit

5% or +0.01 INr

Accuracy at or = 180° + 6r

Drop out/pick-up ratio
Vsr Set Point

> 89% or > (1 - 0.015 INr/Isr) x 100%

Setting 2% to 80% V. p
Resolution 1%
Accuracy at or = 180° + 0 +5%

Drop out/pick-up ratio > 89%

Sector

Setting 86°; 83°; 76°
Accuracy +2°

Time Delay T

Setting inst., 0.05s<T<300s

10 ms or 1 digit

<2% or-10 ms to +25 ms

0,05 s < TOmem <300 s

10 ms or 1 digit

0; 2% V p < Vrmem < 80% V, p

1%

™. =
& Qaracteristic Times
eration time Pick-up < 45 ms
\ Confirmed instantaneous:

W inst. <50 ms at 2 Isr for Isr > 0.3 INr

\ (typically 35 ms)
m  inst. <70 ms at 2 Isr for Isr < 0.3 INr

(typically 50 ms)

Overshoot time <35 ms

Reset time < 35 ms (at Trmem = 0)

(1) INr = sensor rating if the measurement is taken by a CSH120 or CSH200 zero sequence CT.
INr = IN of the CT if the measurement is taken by a 1 A or 5 A current transformer.
% INr = IN of the CT /10 if the measurement is taken by a 1 A or 5 A current transformer with the

sensitivity x 10 option.

L 4
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Protection Directional Ground Fault
ANSI Code 67N/67NC

Type 2 Operation

DES50457

distribution networks that are solidly grounded. It has all the characteris
ground fault protection function (50N/51N) and can therefore be easily coordinated
with that function.

The residual current is measured at the Sepam Ir input or calculatedﬁy using the
sum of the phase currents in accordance with paramete ings.

The time delay may be definite time (DT) or IDMT a di curves below. The
protection function includes a timer hold delay T1 for th tection of restriking faults.

) _ The tripping direction may be set at the bus end
Isr set point Definite Time Protection
Isr is the operation set point expressed in 6 is the protection operation

tripping zone

time delay.
t A

Tripping characteristic of protection 67N, type 2.

DES50398

IDMT Protectio
The IDMT prot n function operates in accordance with IEC 60255-3, BS 142, and
IEEE C-371 ta ds.

L, tfpe

DE52321

S,

t >
1 12 10 20 Ir/lsr

\K The Is setting is the vertical asymptote of the curve, and T is the operation time delay
for 10 Isr.
O The tripping time for Ir/Isr values of less than 1.2 depends on the type of curve
chosen.
@ Name of Curve Type
Standard inverse time (SIT) 1.2
Very inverse time (VIT or LTI) 1.2
Extremely inverse time (EIT) 1.2
Ultra inverse time (UIT) 1.2
Rl curve 1
IEC temps inverse SIT/ A 1
V'S IEC very inverse time VIT or LTI/ B 1
IEC extremely inverse time EIT/C 1
IEEE moderately inverse (IEC / D) 1
IEEE very inverse (IEC / E) 1
IEEE extremely inverse (IEC / F) 1
IAC inverse 1
IAC very inverse 1
IAC extremely inverse 1

The curve equations are given in the section titled "IDMT Protection Functions".
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DE80151

Protection Directional Ground Fault
ANSI Code 67N/67NC

Block Diagram O
O

CSH ZSCT
cT
ZSCT + ACE990 I P

Van
xg;‘ P Ir | Ircos (¢r-6r<0 +— pusfine ™ 0 e-
choice — [—

s K Ircos (pr-6r) >0 —
Vr

external VT —l ick | and t
-up and to
Vf — elegtive interlocking

Timer Hold Delay
The function includes an adjustable timerhold delay T1:

m  definite time (timer hold) for tripping curves.
Ir > Isr time-delayed output
I

=4

DES50247

Ir > Isr pick-up signal

MT for IEC, IEEE and IAC curves.

L 4 r > Isr time-delayed output

] ]
Ir > Isr pick-up signal 11 o

Ty vt
value of internal
time delay
% counter

L 4
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Protection Directional Ground Fault
ANSI Code 67N/67NC

Characteristics - Type 2

Measurement Origin
Setting range

Characteristic Angle 6r
Setting

Ir
Irz

Accuracy

Tripping Direction
Setting

Isr Setting

Definite time setting

—-45°, 0°, 15°, 30°, 45°, 602, 90°
+3° ¢

Sum of CTs

With CSH sensor
2 Arating

5 A rating

20 A rating

Definite time setting

0.1 INr < Isr < INr (1) expessed in Amps

0.1 INr <Isr < INr

02Ato2A
05Ato5A
2At0A

0.1 INr<lIsr<1INr(min. 0.1 A)

ro sequence CT with 0.1 INr < Isr < INr
ACE990

Resolution

0.1 A or 1 digit

Accuracy @

+5% or +0.01 Inr

93.5% 5%
(with CSH sensor, CT or zero sequence
CT + ACE990)

93.5% +5%
or > (1-0.015 INr/Isr) x 100%

(sum of CTs)
Set Point
@ 2% V, t0 80% V|
Res 1%
+5%

INr = sensor rating if the measurement is taken by r

solution
(1) INr = IN if the sum of the three phase currents is‘sed @Accuracy
measurement. \ Drop out/pick-up ratio
o0

98.5% +5%

Time Delay T (Operation Time at 10 Isr)

CSH200 zero sequence CT.
INr = IN of the CT if the measurement is tak atAor5A  Setting definite time inst., 50 ms < T <300 s
current transformer . IDMT 100 ms < T<12.5s0r TMS®
INr = IN of the CT /10 if the measurement i; en Aor - —
5 A current transformer with the sensitivity x 10 option. Resolution 10 ms or 1 digit
(2) IN reference conditions (IEC 60255-6, Accuracy @ definite time 2% or -10 ms to +25 ms
(3) Setting ranges in TMS (Time Multipli ing) mode IDMT Class 5 or from -10 to +25 ms
Inverse (SIT) and IEC SIT/A: to 4.20 .
Very inverse (VIT) and | .07 1o 8.33 Timer Hold Delay T1
Very inverse (LTI) and.l to 0.93 Definite time (timer hold) 0; 50 ms < T1<300s
Ext inverse (EIT) an. : .13 to 15.47 2
IEEE moderately i 42 t0 51.86 omMT® 05s<T1<20s
IEEE very invers 0.73 to 90.57 Characteristic Times
IEEE extremely in 1.24 to 154.32 Operation time Pick-up < 40 ms at 2 Isr (typically 25 ms)
IAC inverse: 0.34 to 42.08 : ; X
; Confirmed instantaneous:
IAC very inverse. 0.611075.75 B inst. <50 ms at 2 Isrfor Isr>0.3 INr
IAC extremely inverse: 1.08 to 134.4 )
(4) Only for standardized tripping curves of the IEC, IEEE and (typically 35 ms)
IAC types. @ B inst. <70msat2Isrforlsr<0.3 INr

(typically 50 ms)

Overshoot time

<35 ms

Reset time

<40 ms (for T1 =0)

© 2007 Schneider Electric. All Rights Reserved. Schnelder
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Protection

Directional Ground Fault
ANSI Code 67N/67NC

Lim. 1

DE51201

Isr set point

Type 3 Operation

This protection function operates like a ground fault protection function ad
angular direction criterion {Lim.1, Lim.2}. It is adapted for distribution networks i
which the neutral grounding system varies according to the operating mo

The tripping direction can be set at the bus end or line end.

L 4

The residual current is measured at the Sepam Ir input.

Tripping zone
The time delay may be definite time (DT). \
In choosing an Isr setting equal to zero, the protecti uivalent to the neutral
voltage displacement protection (ANSI 59N).
Block Diagram 0
CSH ZSCT 2A
] —l Ir
s CT g Ir>dsr
" ZSCT + ACE990J
time-delayed
bus/line T 0 [output
choice —
Van
Von - s pick-up signal and to
zone selective interlocking
Ven Vr>Vsr H >
external VT
e Operation
eration set point expressed in Amps, and T is the protection operation
l >
Isr Ir
Definite time protection principle.
L 4
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Protection

Directional Ground Fault
ANSI Code 67N/67NC

vershoot time
L 4 .
Reset time

Q
o
&

Characteristics - Type 3

Measurement Origin

Setting range Ir

Angle at Start of Tripping Zone Lim.1

Setting 0° to 359°

;(esolutlon 1 . ¢

ccuracy +3

Angle at End of Tripping Zone Lim.2

Setting ° to

Resolution 1

Accuracy q

Tripping Direction

Setting ine

Isr Setting

Setting @ With CSH zero s 1Ato30A
CT (2 A rating)
With1 ACT 0.05 INr < Isr < 15 INr (min. 0.1 A)
With zero 0.05 INr < Isr < 15 INr (min. 0.1 A) @)
+ ACE9!

Resolution 0.1 A or 1 digit

Accuracy +5%

Drop out/pick-up ratio 2 90%

Vsr Set Point
Setting

ted Vr
3 voltages)

2% V p <Vsr<80% V p

sured Vr
ternal VT)

0.6% V| p<Vsr<80% V. p

0.1% for Vsr < 10%
1% for Vsr > 10%

+5%
Z 90%

Instantaneous, 50 ms < T <300 s
10 ms or 1 digit
< 3% or +20 ms at 2 IsO

Pick-up < 40 ms at 2 Isr
Instantaneous < 50 ms at 2 Isr
<35msto2lsr

<50 msto2lsr

(1) The tripping zone Lim.2-Lim.1 must be greater than or equal to 10°.

(2) For Isr = 0, the protection is equivalent to the neutral voltage displacement protection
(ANSI 59N).

(3) INr=k.n
with n = number of zero sequence CT turns
and k = factor to be determined according to the wiring of the ACE990 (0.00578 < k < 0.04).

Standard Settings for Tripping Zone
The settings below are for usual applications in the different grounding systems.
The shaded boxes represent default settings.

Angle Lim.1 190° 100° 100°
Angle Lim.2 350° 280° 280°
L 4
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Protection

Recloser
ANSI Code 79

Definition

Reclaim Time

The reclaim time delay is activated by a circuit breaker
closing command given by the recloser. If no faults are
detected before the end of the reclaim time delay, the
initial fault is considered cleared. Otherwise a new
reclosing cycle is initiated.

Safety Time until Recloser Ready

After the circuit breaker is manually closed, the recloser
function is blocked during this time. If a fault occurs
during this time, no reclosing shots are initiated and the
circuit breaker remains permanently open.

Dead Time

The shot "n" dead time delay is activated by the circuit
breaker tripping command given by the recloser in shot
n.

The breaking device remains open throughout the time
delay.

At the end of the cycle n dead time delay, the n+1 cycle
begins, and the recloser commands the closing of the
circuit breaker.

Operation

Initializating the Recloser
The recloser is ready to operate if all of the following
conditions are met:
m  "CB control" function activated and recloser in
service
m circuit breaker closed
m safety time until 79 ready elapsed
m none of the recloser block conditions is true (see
further on).
The "recloser ready" information can be viewed with the
control matrix.

Recloser Shots
m case of a cleared fault: following a reclosing command, if the faulf does not
appear after the reclaim time has run out, the recloser reinitializesiand a
message appears on the display (see example 1).
m case of a fault that is not cleared: following instantaneous or time-delayed
tripping by the protection unit, activation of the dead time associated with the
first active cycle.

At the end of the dead time, a closing command is given, which aétivates the reclaim
time. If the protection unit detects the fault before the &nd of the time delay, a tripping
command is given and the following reclosing shot activatesy
O If the fault persists after all active shots have'beentun, a final trip
command is given. A message appears,on the'display and closing is
locked out until acknowledgment takes place, in accordance with the
protection function parameter setting.
m closing on a fault. If the circuit breakefeloses on a fault, or if the fault appears
before the end of the safety time delay, thelre€loser is blocked.

Recloser Block Conditions
The recloser is blocked under the followingyconditions:
m voluntary open or close command
recloser put out of seryice
receipt of a block command from_the logic input
activation of the breakerfailure function (50BF)
appearance of a@gwitchgear-related fault, such as trip circuit fault, control fault,
SF6 pressure drop
opening of the'€ifcuit breaker by a protection unit that does not run reclosing
cycles (frequency protection) or by external tripping. In such cases, a final trip
message appears.

Extension of theiDeadiTime

If, during a reclosing‘€ycle, reclosing the circuit breaker is impossible because
breakereeharging is'not finished (following a drop in auxiliary voltage, recharging
time igflonger), the'dead time can be extended to the time the circuit breaker is ready
to carry out'an "Open-Close-Open" cycle. The maximum time addded to the dead
time is adjustable (Twait_max). If, at the end of the maximum waiting time, the circuit
breaker is still not ready, the recloser is blocked (see example 4, 5).

Characteristics
vRﬂMng Shots Setting
Ndmber of shots 1to4

max | 1to 4

max Ir1to 4
directional max | 1 to 2
directional max Ir 1 to 2
V_TRIPCB output
(logic equation)

max | 1to 4

max Ir 1 to 4
directional max | 1 to 2
directional max Ir 1 to 2

V_TRIPCB output
(logic equation)

inst. / delayed / no activation
inst. / delayed / no activation
inst. / delayed / no activation
inst. / delayed / no activation
activation / no activation

Agctivation of shot 1 ()

Activation of shots 2, 3 and 4 (1 inst. / delayed / no activation
inst. / delayed / no activation
inst. / delayed / no activation
inst. / delayed / no activation

activation / no activation

Time Delays

Reclaim time 0.1t0 300 s

Dead time shot 1 0.1t0 300 s
shot 2 0.1t0 300 s
shot 3 0.1t0 300 s
shot 4 0.1t0 300 s

Safety time until 79 ready 0to60s

Maximum additional dead time 0.1t060s

(Twait_max)

Accuracy +2% or 25 ms

Resolution 10 ms or 1 digit

(1) If a protection function that does not activate reclosing shots leads to circuit breaker opening,
the recloser is blocked.

82 63230-216-219-B1

Schneider
g Electric

© 2007 Schneider Electric. All Rights Reserved.



Protection Recloser
ANSI Code 79

Example 1: Fault Cleared after the Second Shot
Ground Fault

+_<‘1—“Step 1, ground fault” message

MT10555

50N-51N, unit 1 T

|
instantaneous ; >
Lo L 2
o Ground Fault
o
50N-51N, unit 1 T o +<——|—“Step 2, ground fault’ mess
T =500 ms - VA
| l——— //
| I Protection time delay
I |
| Dead time step 1 | Dead time step 2 ) |
Circuit breaker T ! < - kf/» time :
open ! -
P | 7, 7 >
| |
Recloser T j :
ready : Y4 : -
I I
| |

\ i

V4
Remote indication
Reclosing T Y
in progress
prog —/
"Cleared
Remote indication T fault" message

Reclosing +

successful

Example 2: Fault not Cleared
Ground fault

50N-51N, unit 1 m . !
instantaneous +_+7 Step 1, ground fault

MT10556

v

und fault” message Ground fault

/A \4 |
7 -~
| Protection

I time delay "Final trip"
I

Dead time, step 2 message
/// l , >

50N-51N, unit 1 T
T =500 ms

Y

tection time delay

Circuit breaker
open

Recloser

ready /) |

|
I
I
/7
l
Remote indication !
Reclosing |
in progress /)
74
L 2

v

\ i

Remote indication
final trip
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Protection Recloser
ANSI Code 79

Example 3: Closing on a Fault

MT10557

50N-51N, unit 1 T
instantaneous

50N-51N, unit 1 T
T =500 ms

Ground fault Vi

T "Final tripping"
Circuit breaker

open f‘ message

Recloser T
ready

L 4
Protection time delay ’_| &

Y

Example 4: No Extension of Dead Time

Gromd fault \

w0 [ 1 [
Dead time step 1

Circuit breaker T ——]
open

Circuit breaker T |
charged

MT10558

Y

\

O
Example 5: Extension of Dead Time \
GroT;: fault \K

MT10564
—

TRIP .
| Maximum additional dead time,
d time step 1 Dead time step 2 - >
Circuit breaker e .y | I
open | l ya : I »
N7
Circuit breaker Ilﬁ Normal recharging time - ’—
charged //// »

84 63230-216-219-B1 Sc&‘lgldter © 2007 Schneider Electric. All Rights Reserved.
ectric



Protection Overfrequency
ANSI Code 81H

Operation

The protection function picks up when the positive sequence voltage frequency is
above the Fs set point and the positive sequence voltage is above the Vs set point.
If a single VT is connected (Vab), the function picks up when the freque above
the Fs set point and the Vab voltage is above the Vs set point.

It includes a definite time delay T.

L 4

Block Diagram

time-delayed
output

"pick-up” signal

(1) Or Vab > Vs if only one VT.

Characteristics

Fs Set Point
Setting 50 to 53 Hz or 60 to 63 Hz
Accuracy (1 +0.02 Hz
Resolution 0.1 Hz
Pick up / drop out difference 0.25 Hz +0.1 Hz
Vs Set point
Setting 20% t050% V . p

Accuracy M +2%

Resolution 1%

Time Delay T

Setting 100 ms to 300 s

Accuracy (1 +2% or +25 ms
10 ms or 1 digit

s (1)

pick-up < 80 ms (typically 80 ms)
<40 ms
<50 ms
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Protection Underfrequency
ANSI Code 81L

Operation
The function picks up when the positive sequence voltage frequency is below the Fs
set point and if the negative sequence voltage is above the Vs set point.

If a single VT is connected (Vab), the function picks up when the frequency is below
the Fs set point and the Vab voltage is above the Vs set point. L 4

It includes a definite time delay T.
The protection function includes a restraint which may 0 red according to the
in n

rate of change of frequency which blocks the protectio t of a continuous
decrease in frequency greater than the block set poi

This setting avoids the tripping of all the feeder e us is resupplied by
remanent motor voltage following the loss of the

Block Diagram

Vab
g Vbe time-delayed
g output
"pick-up" signal

setting: (1) without restral
@ with restr

(1) Or Vab > Vs if only one

Characteristi

40 to 50 Hz or 50 to 60 Hz

+0.02 Hz

0.1 Hz

0.25 Hz +0.1 Hz

20% to 50% V. p

2%

1%

With / without

\ dFs/dt set point 1 Hz/s to 15 Hz/s
Accuracy (1 1 Hz/s
Resolution 1 Hz/s

Time Delay T
Setting 100 ms to 300 s
Accuracy M +2% or +25 ms
Resolution 10 ms or 1 digit
Characteristic Times (1)
Operation time pick-up < 80 ms
Overshoot time <40 ms
Reset time <50 ms
(1) IN reference conditions (IEC 60255-6).
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Protection General
Trip Curves

Presentation of tripping curve operation and  Definite Time Protection

settings for protection functions using: The tripping time is constant. The time delay is started when the set pgint is averrun.
m definite time t A
m IDMT
m timer hold =
4
T \%
s I
Definite time protection principle.
Inverse Definite Minimum Tim MT) protection
The operation time depends on the p e e (phase current, ground fault

current, etc.) in accordance with stal 60255-3, BS 142 and IEEE C-37112.

The rest of the document i
variables Ir, etc.

The curve is defi
| its type (st se, very inverse, extremely inverse)
ich corresponds to the vertical asymptote of the curve

hich corresponds to the operation time for | = 10 Is.

These threg s are made chronologically by type, Is current, time delay T.
9 delay T setting by x% changes all of the operation times in the

e
S0

1 12 10 20 s

\

IDMT protection principle.

The tripping time for I/Is values less than 1.2 depends on the type of curve selected.

@ Name of Curve Type
Standard inverse time (SIT) 1.2
Very inverse time (VIT or LTI) 1.2

Extremely inverse time (EIT) 1.2

Ultra inverse time (UIT) 1.2

Rl curve 1

IEC inverse time SIT/ A

IEC very inverse time VIT or LTI /B
@ IEC extremely inverse time EIT/C

|IEEE moderately inverse (IEC / D)

|EEE very inverse (IEC / E)

IEEE extremely inverse (IEC / F)

IAC inverse

IAC very inverse

IAC extremely inverse

JrG UG Y Y [ N Y Y Y

When the monitored value is more than 20 times the set point, the tripping time is
limited to the value corresponding to 20 times the set point.

If the monitored value exceeds the measurement capacity of Sepam (40 In for the
phase current channels, 20 INr for the residual current channels), the tripping time is
limited to the value corresponding to the largest measurable value (40 IN or 20 INr).
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Protection General
Trip Curves

Current IDMT Tripping Curves

Multiple IDMT tripping curves are offered to cover most applications:
m |EC curves (SIT, VIT/LTI, EIT)
m |EEE curves (Ml, VI, EI)
m commonly used curves (UIT, RI, IAC).

IEC Curves *
Equation Curve Type Coefficient Values
k o
Standard inverse / A 0.14 0.02
td(l) = LXI Very inverse / B 13.5
(l) “_ 1 B Long time inverse / B 120
Is Extremely inverse / C 80
Ultra inverse 315.2
RI Curve
Equation: tq(h) = 1
0.339-0.236(
IEEE Curves
Equation Curve Type ient Values
B P p
Moderately inverse 0.023 0.02 0.241
Very inverse 0.098 2 0.138
tq(h) = T’%— +B|x %- Extremely inverse 0.0243 2 0.081
(-
IS
IAC curves
Equation Curve Type Coefficient Values
A B c D E B
0.208 0.863 0.800 -0.418 0.195 0.297
0.090 0.795 0.100 -1.288 7.958 0.165
0.004 0.638 0.620 1.787 0.246 0.092
t,h=(a+—LB D , E T
| 2 | 3B
(r- ) (r‘c) (r‘c) .
S S S

$

S
&

Q>®

88 63230-216-219-B1 sc&"gldter © 2007 Schneider Electric. All Rights Reserved.
ectric



Protection

General
Trip Curves

ts A IEC curve (VIT)

DE51629

T =1.5secH

Example.

| > Is delayed output

DE51630

DE50755

Setting IDMT Tripping Curves, Time Delay T, or TMS
The time delays of current IDMT tripping curves (except for customizéd an
curves) may be set as follows:

m time T, operating time at 10 x Is

m  TMS factor, factor shown as T/B in the equations on the left.

Example: t(l) = il3'5 x TMS whereTMS = 1—T§ L 4

—_1 :

Is
The VIT type IEC curve is positioned so as to be tm TMS=10orT=15s.
Timer Hold

The adjustable timer hold T1 is use
m  detection of restriking faul
m coordination with electromechanical relays (IDMT curve).

- m  Timer hold may b ssary.
| > Is pick-up signal : | IDMT Timer Hold Curve
et :
J n ! ! | Equation: t_(I) = here- = TMS.
1 T | | L r B
11 11 | | ! | T
11 11 | | " [
oy o oy ooy PPN where:
value of internal ! ! T1 =ti | ting (timer hold for | reset = 0 and TMS = 1)
time-delay counter : : : T = trippin elay setting (at 10 Is)
11 )
1 curve value at :
: ! 10“-1
T !
Detection of restriking faults with adjustable timer hold.
tr A \
; T O ; 'y
0 1 s 0 1 Ils
Timer hold dependen, current |. Constant timer hold.
L 4
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Protection

General
Trip Curves

Implementing IDMT Curves: Examples of
Problems to be Solved.

Problem 1.
Given the type of IDMT, determine the Is current and
time delay T settings.

Theoretically, the Is current setting corresponds to the
maximum continuous current. It is usually the rated

current of the protected equipment (cable, transformer).

The time delay T corresponds to operation at 10 Is on
the curve. This setting is determined by evaluating the
constraints involved in discrimination with the upstream
and downstream protection devices.

The discrimination constraint leads to the definition of
point A on the operation curve (lA, tA), that is, the point
corresponding to the maximum fault current for the
downstream protection device.

L 4

Q
o
&

L 4

Problem 2.
Given the type of IDMT, the Is current setting and a point k (Ik, tk) on the, ra
curve, determine the time delay setting T.

On the standard curve of the same type, read the operation time tsk that corresponds
to the relative current Ik/ls and the operation time Ts10 that corresponds to the
relative current l/ls = 10.

The time delay setting to be used so that the operation cur, s through the
point k (lk, tk) is:

tk
T =Ts10 x —
S Oxtsk

MT10215

Another practical me :
The table below giv&es of K = ts/ts10 as a function of l/ls.
In the column that corresp to the type of time delay, read the value K = tsk/Ts10

on the line for Ik/ls.

The time dela be used so that the operation curve passes through point k
(Ik, tk tk/
m
o

E
Da
time delay: standard inverse time (SIT)
t point: Is
oint k on the operation curve: k (3.5 Is; 4 s)

stion: What is the time delay T setting (operation time at 10 Is)?
ading the table: SIT column, line l/ls = 3.5 therefore K = 1.858

Answer: The time delay settingis T=4/1.858 =2.15 s
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Protection General
Trip Curves

Problem 3. Another Practical Method:
Given the Is current and time delay T settings foratype  The table below gives the values of K = ts/Ts10 as a function of l/ls.
of time delay (standard inverse, very inverse, extremely  In the column corresponding to the type of time delay, read the value'K = tsA/Ts10

inverse), find the operation time for a current value IA. on the line for I1A/ls, the operation time tA for the current |A with the Is a ttings
istA=K.T.

On the standard curve of the same type, read the Example

operation time tsA that corresponds to the relative Data: L 4

current |A/Is and the operation time Ts10 that m type of time delay: very inverse time (VIT)

corresponds to the relative current I/ls = 10. m  setpoint: Is

L ) m timedelay T=0.8s.
The operation time tA for the current IA with the Isand  question: What is the operation time for the curre

T settings is tA = tsA x T/Ts10. Reading the table: VIT column, line I/ls = 6, ther,

Answer: The operation time for the current | x0.8=1.44s.

IAlls 10 s

Table of K values
s SIT VIT, LTI EIT uIT RI IEE! EE IEEE EI IACI IAC VI IAC EI
and IEC/A and IEC/B and IEC/C E) (IEC/F)
1.0 — — — — 3.062 — 62.005 62.272 200.226
1.1 24700 (1) 90.000(1) 471.429(1) — 2.534 136.228 330.606 19.033 45.678 122.172
1.2 12.901 45.000 225.000 545.905 2.216 65.390 157.946 9.413 34.628 82.899
1.5 5.788 18.000 79.200 179.548 23.479 55.791 3.891 17.539 36.687
2.0 3.376 9.000 33.000 67.691 10.199 23.421 2.524 7.932 16.178
2.5 2.548 6.000 18.857 35.490 6.133 13.512 2.056 4.676 9.566
3.0 2.121 4.500 12.375 21.608 4.270 8.970 1.792 3.249 6.541
3.5 1.858 3.600 8.800 14.382 1.777 3.242 6.465 1.617 2.509 4.872
4.0 1.676 3.000 6.600 10.169 1.613 2.610 4.924 1.491 2.076 3.839
4.5 1.543 2.571 5.143 7.513 1.492 2.191 3.903 1.396 1.800 3.146
5.0 1.441 2.250 4,125 5.742 1.399 1.898 3.190 1.321 1.610 2.653
5.5 1.359 2.000 3.385 1.325 1.686 2.671 1.261 1.473 2.288
6.0 1.292 1.800 2.829 1.053 1.264 1.526 2.281 1.211 1.370 2.007
6.5 1.236 1.636 2.400 1.042 1.213 1.402 1.981 1.170 1.289 1.786
7.0 1.188 1.500 2.063 . 1.033 1.170 1.305 1.744 1.135 1.224 1.607
7.5 1.146 1.385 1.7 1.026 1.132 1.228 1.555 1.105 1171 1.460
8.0 1.110 1.286 1.57 1.019 1.099 1.164 1.400 1.078 1.126 1.337
8.5 1.078 1.200 90 1.013 1.070 1.112 1.273 1.055 1.087 1.233
9.0 1.049 1.125 1.008 1.044 1.068 1.166 1.035 1.054 1.144
9.5 1.023 1.059 1.137 1.004 1.021 1.031 1.077 1.016 1.026 1.067
10.0 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
10.5 0.979 0.885 0.996 0.981 0.973 0.934 0.985 0.977 0.941
11.0 0.959 0.787 0.993 0.963 0.950 0.877 0.972 0.957 0.888
0.941 0.704 0.990 0.947 0.929 0.828 0.960 0.939 0.841
0.692 0.633 0.988 0.932 0.912 0.784 0.949 0.922 0.799
0.638 0.572 0.985 0.918 0.896 0.746 0.938 0.907 0.761
0.589 0.518 0.983 0.905 0.882 0.712 0.929 0.893 0.727
0.546 0.471 0.981 0.893 0.870 0.682 0.920 0.880 0.695
14.0 0.870 0.692 0.508 0.430 0.979 0.882 0.858 0.655 0.912 0.868 0.667
14.5 0.858 0 0.667 0.473 0.394 0.977 0.871 0.849 0.631 0.905 0.857 0.641
0.643 0.442 0.362 0.976 0.861 0.840 0.609 0.898 0.846 0.616
0.621 0.414 0.334 0.974 0.852 0.831 0.589 0.891 0.837 0.594
0.600 0.388 0.308 0.973 0.843 0.824 0.571 0.885 0.828 0.573
0.581 0.365 0.285 0.971 0.834 0.817 0.555 0.879 0.819 0.554
0.563 0.344 0.265 0.970 0.826 0.811 0.540 0.874 0.811 0.536
0.545 0.324 0.246 0.969 0.819 0.806 0.527 0.869 0.804 0.519
0.792 0.529 0.307 0.229 0.968 0.812 0.801 0.514 0.864 0.797 0.504
3 0.784 0.514 0.290 0.214 0.967 0.805 0.796 0.503 0.860 0.790 0.489
9.0 0.777 0.500 0.275 0.200 0.966 0.798 0.792 0.492 0.855 0.784 0.475
.5 0.770 0.486 0.261 0.188 0.965 0.792 0.788 0.482 0.851 0.778 0.463
20.0 0.763 0.474 0.248 0.176 0.964 0.786 0.784 0.473 0.848 0.772 0.450

(1) Values only suitable for IEC A, B and C curves.
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Trip Curves

Standard Inverse Time (SIT) Curve
Very Inverse Time (VIT or LTI) Curve
Rl Curve

Extremely Inverse Time (EIT) Curve
Ultra Inverse Time (UIT) Curve
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DE50794

Control and Monitoring

Description

Functions
Overview
Sepam™ performs control and monitoring functions required for electrical netwerk
operation. The main control and monitoring functions are predefined and{it the
applications most frequently used. They are ready to use, and are implemented by
simple parameter setting after the necessary logic inputs / outputs have been
assigned.
The predefined control and monitoring functions can be adaptéd for particular needs
using the SFT2841 software, which offers the following customization options:
m logic equation editor, to adapt and complete predefined contfol and monitoring
functions
m creation of user messages for local display
m customization of the control matrix by changing the assignment of output
relays, LEDs and display messages
Operating Principle
Processing each control and monitoring fumetion‘issbroken down into three phases:
m input data acquisition:
O results of protection function proecessing
O external logic data, conneeted, to the logic inputs of an optional MES120
input / output module
O remote control commands((TC) received via the communication link
m  control and monitoring functien fogic processing
m utilizating the proeessing tesults:
O activating output refays to trigger an actuator
O sending infermation, to the facility manager:
- by mesSage and/or LED on the advanced UMI and SFT2841 software
- by remote indi€ation (TS) via the communication link.
Logic outputs
Logic > Control matrix |
inputs >
e B EP\-

Protection
functions

TS

|

\/

Predefine rol and monitoring =
functio
- Circuit bra ‘contactor control —>» TS

TC —>| /
- An jon ;
- Other Predefined Signal lamps
messages — ®
Personalized
messages
Messages
> »| L > PHASE FAULT
ua —» TS

Logic Inputs and Outputs

The number of Sepam™ inputs / outputs is adapted to fit the control and monitoring
functions used.

The four outputs included in the Sepam™ Series 40 base unit may be extended by
adding one MES114 module with 10 logic inputs and 4 output relays.

After selecting the MES114 type required by an application, the logic inputs must be
assigned to functions. The functions to which inputs are assigned are chosen from a
list of available functions that covers the whole range of possible uses. The functions
used can be adapted to meet needs within the limits of the logic inputs available. The
inputs may also be inverted for undervoltage type operation.

A default input / output assignment is proposed for the most frequent uses.
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Control and Monitoring Definition of Symbols

Functions
This page gives the meaning of symbols Pulse Mode Operation
used in the block diagrams that illustrate the m  "on" pulse: used to create a short-duration pulse (1 cycle) eachi time asignal
different control and monitoring functions in appears
this chapter. X s
.
Logic functions N |

. IIORII
s | | \
Equation: S=X+Y + Z. @ . .
m  "off" pulse: used to create a short-dura p (1 cycle) each time a signal

a "AND" disappears.

DE50675
N< X
1

x

DE50676
N< x
"
DE50682
x
[

Equation: S=XxY x Z.

m exclusive OR "XOR"

x —) .
gy - s
8 7 Note: the disappea&' nal may be caused by an auxiliary power outage.
S =1 if one and only one input is set to 1
ions

(S=1ifX+Y+Z=1). Bistable F

may be used to store values.

m  Complement
These functions may use the complement of one
or more input values.

X 4> s OR «x ‘D& s
Equation: S=X (S=1if X =0).
Delay Timers ¢ Qf
Two types of delay timers: \
m  "on"delay timer: used to delay the a ance of
asignalby atime T K
b
T 0 i IS
X — s O Equation: B=S + R x B.

11

DES50678

DE50679

S

m  "off" delay timer: used to delay the
disappearancefof a signal by a time T.

0 T
X s

DE50680

e T ————>
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Control and Monitoring Logic Input/Output Assignment
Functions

Inputs and outputs can be assigned to predefined control and monitoring fun
by using the SFT2841 software according to the uses listed in the table belo

Regardless of assignment status, all logic inputs can be used for the SF
customization functions according to specific application needs:
m in the control matrix, to link inputs to output relays, LED indications or display
messages
m in the logic equation editor, as logic equation variable;

The control logic of each input can be inverted for un oltage type operation.

Logic Inputs

Open position n n ] ] 111

Closed position | | | | u | | 12

Zone selective interlocking, receive blocking input 1 [ ] [ ] [ ] n Free
Zone selective interlocking, receive blocking input 2 | | Free
Switching of groups of settings A/B [ ] | ] [ ] [ ] 113

External reset [ ] n [ ] [ ] Free
External tripping a ] [ ] n n Free
External tripping b | | | | u | | Free
External tripping ¢ | | | ] ] [ ] Free
Buchholz/gas tripping Free
Thermostat tripping Free
Pressure tripping Free
Thermistor tripping ] ] n Free
Buchholz/gas alarm u Free
Thermostat alarm ] Free
Pressure alarm ] Free
Thermistor alarm [ ] [ ] n Free
End of charging position ] n n Free
Block remote control [ ] [ ] [ ] Free
SF6 u u | | Free
Block recloser Free
External synchronization [ ] [ ] | ] 121

Block thermal overload ] ] ] Free
Switching of thermal settings ] ] n Free
Motor re-acceleration [ ] Free
Rotor rotation detection n Free
Block undercurrent ] Free
Block closing ] ] ] ] ] Free
Open command | | | | ] ] [ ] Free
Close command ] ] [ | n | Free
Phase voltage transformer fuse meltin ] [ ] ] n n Free
Residual voltage transformer | | | | u u | | Free
External positive active ene ] ] n n n Free
External negative active [ ] | ] [ ] ] ] Free
External positive reactive e | ] | ] [ | [ | | Free
External negative reactive energ ] [ ] ] n n Free

Logic Outputs

Tripping ] [ | [ ] ] [ ] O1

Block close ¢ ] ] ] | | | | 02

Watchdog ] [ ] [ ] ] [ ] 04

Close comm [ [ [ n n o111

ts are available through a communication link and are accessible in the SFT2841 matrix for other non predefined applications.
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Control and Monitoring Standard Logic Input Assignment
Functions

Logic inputs
Open position | ] ] ] ] | ] w1
Closed position ] ] ] n ] 2
Zone selective interlocking, blocking reception 1 u u u 113
Zone selective interlocking, blocking reception 2 ] 121
Switching of groups of settings A/B 113
External reset ] ] [ ] 4
External tripping a [ ] 121
External tripping b | ] ] 122
External tripping ¢ ] ] 123
Buchholz/gas tripping u 121
Thermostat tripping ] 122
Buchholz/gas alarm [ ] 123
Thermostat alarm ] 124
Block remote control ] ] ] ] ] 125
SF6 [ ] ] ] [ ] 126
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Control and Monitoring Circuit Breaker/Contactor Control
Functions ANSI Code 94/69

Description
Sepam™ is used to control breaking devices equipped with different typeg of closing
and tripping contacts:
m circuit breakers with NO or NC trip contacts (parameter setting of O 1 iffthe
front of the advanced UMI or using SFT2841)
m latching contactors with NO trip contacts

Integrated Circuit Breaker / Contactor Control
This function controls the breaking device. It is coordinated withfthe recloser and
zone selective interlocking functions and includes the anti-pumping function.

It performs the following operations according to thefparameter setting:
m trip output O1 by:
O protection unit (units configured to tripythe cikcuit breaker)
O zone selective interlocking
O remote control via the communication link
O external protection
O open command by logic input
m  close output O11 by:
O recloser
O remote control via the communication link (remote control may be blocked
by the "block remateycontrol’ logic input)
o closing control by logiciinput
m  Block output O2 glosing by:
O trip circuit faulty(T'CS)
O SF6 fault
O block command, by logic input.

Circuit Breaker/,Contactor Control with Lockout Function

(ANSI 86)

The ANSIL 86 function|traditionally performed by lockout relays may be carried out by
Sepam™ using thepredefined Circuit breaker / contactor control function, with
latching of all tripping conditions (protection function outputs and logic inputs).

Withithis fuletion, Sepam™ performs the following:

|, grouping of all tripping conditions and breaking device control

m/ Jlatching of the trip command with blocking a close until the cause of tripping
disappears and is acknowledged by the user (see "Latching /
acknowledgment")

B indication of the cause of tripping:
O locally by signal lamps ("Trip" and others) and by messages on the display
O remotely by remote indications.

98 63230-216-219-B1 S%gldter © 2007 Schneider Electric. All Rights Reserved.
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DE50464

Control and Monitoring Circuit Breaker/Contactor Control
Functions ANSI Code 94/69

Block Diagram

Start per hour (66)
Block Start (49 RMS)

SF6 pressure drop 02
—
Block Closing (logic input) Block CIosilQ
(via NO or contacts)

V_BLOCKCLOSE (logic equations)

end of charge position
(circuit charged)

Protection functions TCS

configured for breaker \
controlled tripping:
27, 27D, 32P, 32Q, 37, .
38/49T, 46, 47, 51, 51N, | *
51V, 48/51LR, 49 RMS,
b

59, 59N, 67, 67N, 81L/H
A o
A 2

Trip
(via NO or NC contacts)

Buchholz tripping
Pressure tripping
Thermostat tripping
Thermistor tripping
External tripping 1
External tripping 2
External tripping 3
Open command sent by recloser
V_TRIPCB (logic equations)
SSL tripping
(zone selective interlocking)

TCH
(remote open command)

Manual
opening (logic input)

TC 2 (remote close command)

block remote control Close

Command
“Close” command sent by recloser

V_CLOSECB (logic equations)
Manual closing (logic input)

(1) The close command is only available when the MES114 optio: is de
L 4 \< ’

L 4
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Control and Monitoring Circuit Breaker/Contactor Control
Functions ANSI Code 94/69

Latching / Acknowledgement

The tripping outputs of all protection functions and logic inputs can be laiched
reset individually.

“RESET” key

acknowledgment (TC5)
inhibit remote control

DE51204

external reset Logic outputs may not be latched. The logic outputs set up in pulse mode maintain

pulse-type operation, even when linked to latched data.

Latched data are saved in the event of a power outage. All Jatched data may be
acknowledged locally on the UMI, or remotely by means ofiagdogiclinput or via the
communication link. The remote indication TS104 remains,preseft after latching
operations until acknowledgment has taken place.

The "Latching / acknowledgment" function associated/withthe "Circuit breaker /
contactor control" function can also perform the ANSI 86™Lockout relay" function.

TC1 s TC / Circuit Breaker Position Discrepancy
, receive . . .
& This function detects a discrepancy between thejlast remote control command
o remote control/ . s @
E1co position received and the actual position of the circuit breaker.
received discrepancy The information is accessible via rgmotejindication TS105.
112
8 ® D Trip Circuit Supervision,and Open / Closed Matching
g AN | 5 NO. Description
o1 L*"_j \ - This supervision is designed for trip circuits: With normally open trip contacts the
4 ‘ function detects:
‘ | circuit continuity:
W | m  loss of stipply:
1 m  mismatehing position contacts.
11 <t
2 ) . ) .
2 <13 The function’blocks breaking device closing.
5
WithaNormally Closed (NC) trip circuit, the function detects position contacts
. . ) mismatehing. Trip circuit supervision is unnecessary in this case.
Wiring for shunt trip unit
Jhe'information is accessible in the matrix and via the remote indication TS106.
® Block Diagram ()
z o N | 5 . M1
5| O1C } 7 £ 112
- L/_ 4 D - 8 9 1 trip circuit fault
E e T=2s
@ ‘ no reset 0
" <] 1 (1) With MES option.
5 The function is activated if inputs 111 and 112 are set respectively as circuit breaker "open
M2 <112 position" and circuit breaker "closed position".
5
Wiring for undervoltageftrip unit Open and Close Command Supervision
Following a circuit breaker open or close command, a two-second time delay occurs.
The system then determines whether the circuit breaker has actually changed status.
If the circuit breaker status does not match the last command sent, a "Control fault"
message and remote indication TS108 are generated.
100 63230-216-219-B1 Schneider © 2007 Schneider Electric. All Rights Reserved.
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Circuit Breaker/Contactor Control

AC Feeder 3-Line (Typical)

Control and Monitoring

Functions

SEPAM™ SERIES 20/40 - AC FEEDER 3-LINE (Typical)

52

—iih
11 - Sepam 11 - Sepam 11 - Sepam .
SER 40 PowerlLogic SER 20 SER 40 PowerlLogic
B21 or 22 ALL CMor PM
||||||||||||||||||| ' Test re-cmmmm e P m e P e ey
| Sw
“ 0/0 @ Py
i B1 E1
i
1
o 0 ! B2 E3
1
1
1
1
1
1

(67) Trip Dir
(with “Bus”

selected and |o/. " I " i o/o

CT common B5 E6
toward load Test 11 - Sepam PowerLogic
as shown) Sw SER 20/40 CM or PM Sw 86 E5

B
N

Shorting TB n&(

acC
3CTs nkn_\lo
XXXX/S5A L ne Characteristics Application
n&ﬁ Metering Series 20 Series 40
o Lo Feeder ] s23
= “LV,P,E” S40
& N _|n B8 (52 ’ “LV,P,E” S41
(H “LV,P,E” S$42
—— Motor M20
= M4a1
Transformer Non-Dir O/ T23
....................... Non-Dir O/C T40
Dir Ph & Grd T42
Jsor F ..... u/./.“ ............. Generator Non-Dir O/C G40
(zero sequence CT) = ALT GND FAULT CKT -2 Bus Volt/Freq
Volt/Freq+dF/dt
XXXX/5A Relay .
Sepam™ Series 20 L .y
(EXCEPT B21 or B22 Note: Typ C g SP1S42A
Or 40 ALL) NOTES:
a b ¢ 1. IF 2-VT’s connect a-b-c to Sepam™ Series 40 at E1-E2-E3, the wrong phase

sequence will cause “Rotation” alarm and 47 (Neg Seq O/V) operation.
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Circuit Breaker/Contactor Control
AC Main 3-Line (IEC Typical)

Control and Monitoring

Functions

L 4

SEPAM™
S

S 20/40 - AC MAIN 3-LINE (IEC Typical)

ALT GND FAULT CKT -2

Relay
Sepam™ Series 20
(EXCEPT B21 or B22

Or 40 ALL)

XXXX/S5A A

ZSCT ﬁ

(zero sequence CT)

XXXX/5A

3CT's

(67) Trip Dir
(with “Line”
selected and
CT common
toward Source
as shown)

11- Sepam
Ser 40 or 20

52

11 - Sepam 11 - Sepam
SER20 SER40
B21 or 22 ALL

2VT's

R

PowerLogic
CMor PM

NOTES:

Zone Characteristics
O/C Protection Metering
Feeder Non-Dir O/C 1
Non-Dir O/C “LV,P,E”
Dir Grd O/C “LV,P,E”
Dir Ph & Grd O/C “L,V,P.E”
Motor Non-Dir O/C 1
Dir Grd O/C “LV,P,E”
Transformer Non-Dir O/C 1
Non-Dir O/C “LV,P,E”
Dir Ph & Grd O/C “I,V,P.E”
Generator Non-Dir O/C “LV,P,E”
Bus Volt/Freq v
Volt/Freq+dF/dt v

Application
Series 20 Series 40
S$20

$40
S41
S42
M20
Ma1
T20
T40
T42
G40
B21
B22

Note: Typical Catalog Number = for S42 use SP1S42A

1. IF 2-VT’s connect a-b-c to Sepam™ Series 40 at E1-E2-E3, the wrong phase
sequence will cause “Rotation” alarm and 47 (Neg Seq O/V) operation.

PowerLogic
CM or PM

© 2007 Schneider Electric. All Rights Reserved.
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Circuit Breaker/Contactor Control
AC Main 3-Line (ANSI Typical)

Control and Monitoring

Functions

SEPAM™ SERIES 20/40 - AC MAIN 3-LINE (ANSI Typical)

XXXX/5A

ZSCT
(zero sequence CT)

XXXX/5A

3CT's

(67) Trip Dir
(with “Line”
selected and
CT common
toward Load
as shown)

52

mOﬂDOm ALT GND FAULT CKT -2 Zone Characteristics Application
Sopamm Y O[C Protection Metering Series 20 Series 40
pam™ Series 20 ~
(EXCEPT B21 or B22 Feeder Non-Dir O/C 1 S$20
Or 40 ALL) Non-Dir O/C “LV,P,E” S40
Dir Grd O/C “L,V,P,E” S41
Dir Ph & Grd O/C “l,V,P.E” $42
Motor Non-Dir O/C 1 M20
Dir Grd O/C “LV,P,E” M41
Transformer Non-Dir O/C 1 T20
Non-Dir O/C “LV,P,E” T40
T 11- Sepam PowerLogic T Dir Ph & Grd O/C “l,V,P.E” T42
mowﬁ Ser 40 or 20 CM or PM mmwa Generator Non-Dir O/C “LV,P,E” 40
Bus Volt/Freq v B21
! Shorting TB o Volt/Freq+dF/dt V B22
- ™ Note: Typical Catalog Number = for S42 use SP1S42A
ol NOTES:
N 1. IF 2-VT’s connect a-b-c to Sepam™ Series 40 at E1-E2-E3, the wrong phase
B sequence will cause “Rotation” alarm and 47 (Neg Seq O/V) operation.
.OL
[ ™~
1w’ io—] |0/0 Py Py
UI' ............. B6 E5
ALT GND FAULT CKT - 1
B5 E6
|o/o ® ° ° o ® ®
B4 E2 E3
fo R e e) B3 E3 E2
0/0 @
B2 E3 E3
o O O
B1 E1 E1
0/0 \ 4 \ 4 A 4 A
._.mm,wﬁ 11-Sepam 11 - Sepam PowerLogic Test 11 - Sepam 11 - Sepam .
_ SER20 SER40 CMor nw_ Sw SER20 SER40 PowerLogic
= B21 or 22 ALL B21 or22 L CMorPM
M@rm —
2VT's 3VT's
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40

IeS

BREAKER DC CONTROL USING SEPAM™ SERIES 20/40

t Breaker Using Ser

Ircul

Circuit Breaker/Contactor Control

C

-

Control and Monitoring

Functions

CLOSE CIRCUIT || TRIP CIRCUIT |
]
&
............ 1 (— === ==
i &g [ PREXT ™ M4 M1 al 11
Ly R CONT Ls6st =01  ToH2  IOM1 pw;  RWT
B ! GIL RIL T 1A5| Trip  wms|ce cB sup ! TRIP
Close | i (if used) Closed M2 0 A7 ! "
(if used) i ! & Tri pen i
: | Coil Suprv .
| : acs) " AT
I Y 7 e N B R Lt Rt R \oﬁ . =
02 _ Q— -
Block | =0
Close MMMMM
(if used) i & o9 2
........... - Ww:”l\ =
o)
. 86 iz
(if used) 1 52 1, 52
T a u| b
(= b .u 11 i D - :
] Notes: m
1 M7 M10 | 1. If “Breaker Control’is i
| selected, the f 02 .
i : 102 52
13 M4 i 011, 111, 112 must befas I~ !
> 8 w1 S % @t
I M8 M11 i 2. If 112 is not connected !
' Y Y .. = breaker ‘A’ contact and I11tQ ), pt— = = — — = = = === -
breaker ‘B’ contact, bkr stat
lights will be reversed and “Trip jimper 1 recommended by MVS; CB off line suprv (TCS)
Circuit” and “Control Fault” é 2 rnate; monitor control power
E alarms may result.
-
1" ¢
mmwwwwﬂne HOA 7 Eﬁo@ - 012 rmHoa :Qoz
‘
Relay mal™" A5 A] L6 Lo | L12]
{
Self-test Alarm Output Block Upstream Fast Trip Indication Outputs
(Watchdog) (Zone Seq Intlk) (If Used)
(If Used)

2
K
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MT10196

MT10197

Control and Monitoring Zone Selective Interlocking

Functions ANSI Code 68
Radial Network

Application With this type of system, time delays are set in accordance with the deviceite be

This function provides: protected without concern for the discrimination aspect.

m full tripping discrimination

m  a substantial reduction in the delayed tripping of
circuit breakers nearest the source (drawback of
the classical time-based discrimination process). sending BI

Operating Principle

MT10195

The system applies to the following phase overcurrent,
ground fault, and directional protection functions:
m  definite time (DT)
Inverse Definite Minimum Time (IDMT)
Standard Inverse Time (SIT)
Very Inverse Time (VIT)
Extremely Inverse Time (EIT)
Ultra Inverse Time (UIT) L _

level "n+1"
Sepam

9’ 'o] )

O3 output o
other level —
"n" Sepam

level@'n®
Sepam

I
T

Lo

I

td : X+0.9s VvV L

receiving BI

td : X+0.6s
When a fault oc€urs in a radial network, the fault current flows through the circuit

between the seurcetand the location of the fault:
m the protection units upstream from the fault are triggered
m_gthe protéction units downstream from the fault are not triggered
m only the'irst protection unit upstream from the fault should trip.

td : X+0.3s

td: Xs EachiSepam™ can send and receive blocking information’.

Whema fault current triggers Sepam™, it sends blocking information to output O3 (2
andtrips the associated circuit breaker if it does not receive blocking information on
Example: radial distribution using time-based discrimination, the logic input assigned to "receipt of BI" @),

(td: tripping time definite time curves).

The blocking information is sent for as long as it takes to clear the fault. It is
interrupted after a time delay that considers the breaking device operating time and

protection unit reset time.

This system minimizes the duration of the fault (which minimizes arc flash energy)
and optimizes discrimination in downgraded situations.

Pilot Wire Test

The pilot wire test may be performed using the output relay test function.

(1) Motor Sepam™s can send only blocking information. They are not affected by the receipt of
blocking information since they are designed for loads only.

(2) Default parameter setting.

(3) According to parameter setting and presence of an additional MES114 module.

Example; radial distribution using the Sepam™ zone selective
inteflocking system.
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DE50465

Control and Monitoring
Functions

Zone Selective Interlocking

ANSI Code 68
Radial Network

overcurrent ®
inst. unit 1

inst. unit 2

ground fault®
inst. unit 1

inst. unit 2 —_—

directional ground fault®

inst. unit 1

directional overcurrent®

inst. unit 1

receive Bl overcurrent (time)
delayed unit 3
delayed unit 4

ground fault (time)

Block Diagram: Sepam™ S40, S41, T40, T42, G40

N

output Oxx " : send BI A

to sendBI

inhibit send BI
if fault not cleared

T O
— 1 —_—
T=200ms \%

. . delayed unit 3
time delay settings delayed unit 4 I =— N

for time-based

discrimination directional ground fault

delayed unit 2

directional overcurrent
delayed unit 1
delayed unit 2

overcurrent (logic)
delayed unit 1
delayed unit 2

time delay settings .
for zone selective ground fault (logic)

meroang | deoedunt

directional ground fault (logic)

delayed unit 1

Blocking reception o T
(logic input) T=30ms
L 4

Diagram: Sepam™ M41
Qercu rrent® T

Swinst. unit 1

4 inst. unit 2 )
ground fault® output Oxx " : send BI
inst. unit { — to send BI

O
Q>®

L 4

inst. unit 2
directional ground fault® | ] ) —

inst. unit 1 r o
T =200 ms
inhibit send Bl
overcurrent if fault not cleared

delayed unit 1
delayed unit 2

ground fault

delayed unit 1 —
delayed unit 2

» SSL tripping

directional ground fault (logic)
delayed unit 1

The protection units must be configured to trip the circuit breaker in order to be
considered in zone selective interlocking.

(1) According to parameter setting (O3 by default).
(2) Instantaneous action (inst) corresponds to protection "pick up" signal information.
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MT11208

Control and Monitoring
Functions

Zone Selective Interlocking

ANSI Code 68
Closed Ring Network

Application
Closed ring network protection may be provided using
Sepam™ S42, which includes the following functions:

m  Two units of directional phase (67) and ground
fault (67N) protection functions:
O a unit to detect faults located in the "line"
direction
O a unit to detect faults located in the "bus"
direction
m  double zone selective interlocking function, with:
O sending of two blocking information,
according to the detected fault direction
O receipt of two blocking information to block

the directional protection relays according to
their detection direction.

Block Diagram: Sepam™ S42

send
5 Bl1 and BI2

3
& directional ground fault
inst. unit 1

directional overcurrent
inst. unit 1 0.8 Is

directional ground fault
inst. unit 2

directional overcurrent
inst. unit2 0.8 Is

Output Oxx
send BI1

Output Oyy
send BI2

BI2
@ inhibit send BI
if fault not cleared
Receive
N.O. Bl1 and BI2
- time delay settings for
51 D time-based discrimin
* overcurrent (time)
delayed unit 3
delayed unit 4
67 Je7| 67 .
ground fault (ti — SSL tripping
A delayed unit 3
delayed unit 4
time delay s
Y Y
167 be7| 067 B
A t T Y
U, { - direction of 67/67N protection functions
4 : direction of blocking signals ¢ irectional
' 9 sig overcurrent (logic)
delayed unit 1 —
With the combination of the directional e
functions and the zone selective interlo ion, blocking reception 1 o T
the faulty section may be isolated wi delay  (logic input) —_—
by the tripping of the circuit breaker r side of T=30ms
the fault.
directional .
Protection functions 67 6 epare the blocking earth fault (logic)
information. delayed unit 2
directional
T . overcurrent (logic)
PI’IOI’Ity.IS glven‘to ote tion 67: whep delayed unit 2
protection functions detect faults in
opposite directions at th e time, the blocking blocking reception 2 (.)_T
information is determined by the direction of the fault (logic input) T=30ms
detected by protection function 67.
@ (1) Default parameter setting: O3 for send BI1 and 012 for send BI2
The instantaneous output of protection function 67,
activat % of the Is set point, is used to send
tion. This avoids uncertainly when the
fau is close to the Is set point.
NO references are to output contacts (program
setting) not the state of the circuit breaker. The
reaker status for all breakers on this page is CLOSED.
© 2007 Schneider Electric. All Rights Reserved. Schneider 63230-216-219-B1 107
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Zone Selective Interlocking

ANSI Code 68
Closed Ring Network

Control and Monitoring
Functions

Example: Closed Ring Protection Function Setting:

Case of a closed ring with two substations, each of which comprises twg;

S42 relays, marked R11, R12 and R21, R22.

—r R21 R22 R12
3 = | g = |4
3 51 ™ 672 67/2 [
g NO[]
o | e
67/1 > 67/1
LI | LI

it

— -
substation 2
=, <= : direction of 67/67N protection functions,
: direction of blocking signals

Note : The NO references are to output c C
circuit breaker. The breaker sta

Starting at one end of the rin
directional protection functions

Example of setting
Substation 1
Sepam™ S42 no.

m  Logic input/outp
113: blocking regéeptit

11

signment:

S42 no. R22

ogic input/output assignment:
: blocking reception 1
L 4 : blocking reception 2
3 send blocking information BI1

\ 012: send blocking information BI2
m  67,67N, unit 1:
tripping direction = bus
O m  67,67N, unit2:

tripping direction = line
L 4

ogram logic setting) not the state of the
kers above is CLOSED.

d on direction of units 1 and 2 of the
be alternated between line and bus.

epam™ with zone selective interlocking:

Sepam™ S42 no. R12

m  Logic input/output assignment:
113: blocking reception 1
114: blocking reception 2
08: send blocking information BI1
012: send blocking information BI2

m 67,67N, unit1:
tripping direction = line

m 67,67N, unit 2:
tripping direction = bus

Sepam™ S42 no. R21

m  Logic input/output assignment:
113: blocking reception 1

0O83: send blocking information BI1
012: send blocking information BI2
m  67,67N, unit 1:
tripping direction = line
m  67,67N, unit2:
tripping direction = bus

Schneider

a Electric
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Control and Monitoring Zone Selective Interlocking

Functions ANSI Code 68
Substation with Two Parallel Mains

Application

Substations supplied by two (or more) parallel mains may be protected using
Sepam™ S42 or Sepam™ T42, by a combination of directional phasex67) and
ground fault (67N) protection functions, with the zone selective interlocking*function.

Main 1 Main 2
= t67|| 51 S5ipl| T 67
A A \o
NO

y A\

A A

bus
N.O. N'Q
51 51
feeders

1 : direction of 67/67N protegtion functions
A : direction of blocking signals

Note : The NO references are toyoutplit,contacts (program logic setting) not the state of the
circuit breaker.4 Thewbreaker status for all breakers above is CLOSED.

To keep both mainsfrom tripping when a fault ocurs upstream from one main, the
main protection devicesimiist operate as follows:
m  protection 6%0f the faulty main detects the fault current in the "line" direction,
the proteetion tripping direction:
O $ends a blocking information to block the phase overcurrent protection
funetions (50/51) of both mains
O ) and trips the main circuit breaker
|, protection function 67 of the fault-free main is insensitive to fault current in the
“bus" direction.

Examples: Parallel Main Protection Function Setting

Protection by Sepam™ S42
m logic input/output assignment:
o 113: blocking reception 1 - Do not assign any inputs to blocking
reception 2
o O3: send blocking information BI1
m  protection function 67 unit 1: tripping direction = line
O instantaneous output: send blocking information BI1
O time-delayed output: blocked by receipt of BI1 on 113
m protection function 67, unit 2: tripping direction = line
O time-delayed output: tripping of circuit breaker triggered by fault upstream
from main (not blocked since no input is assigned to blocking reception 2).

Protection by Sepam™ T42
m logic input/output assignment:
O 113: blocking reception 1
o O8: send blocking information BI1
m protection function 67 unit 1: tripping direction = line
O instantaneous output: send blocking information BI1
O time-delayed output: tripping of circuit breaker triggered by a fault
upstream from the main (not blocked by the receipt of BI1 on [13)
m  protection function 67, unit 2: if necessary.
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Control and Monitoring Disturbance Recording Triggering
Functions

Description

Recording analog and logic signals can be triggered by different events, ither
control matrix parameter setting or by manual action:

m triggering by the grouping of all pick-up signals of the protection functions in
service
triggering by the delayed outputs of selected protection functions *
triggering by selected logic inputs
triggering by selected outputs Vx (logic equations)
manual triggering by a remote control command (T
manual triggering via the SFT2841 software tool:

Disturbance recording can be:
m  blocked through the SFT2841 software or b
m validated through the SFT2841 software o r

ontrol command (TC8)
e control command (TC9).

Block Diagram

disturbance recording triggering
-, by selected protection

disturbance recording triggering
by selected logic inputs

by selected outputs Vx (logi
equations)
manual disturbance
recording triggering

disturbance
recording
triggering
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Control and Monitoring
Functions

Switching Groups of Settings

DE50487

Description

There are two groups of settings (groups A and B) for phase overcurfent, ground
fault, directional phase overcurrent, and directional ground fault prote funetions.
Switching from one group of settings to another makes it possible to a e
protection characteristics to suit the electrical environment of the application (such
as, change of grounding system, transition to local production). The switching of
settings is global and applies to all the units of the protection functions mentioned

above.

The setting switching mode is determined by paral r setting’
m  switching according to the position of logic input 0 =group A, 1 =group B)
m  switching by remote control (TC3, TC4) %

m forced group A or group B.

Block Diagram 0
Group A forced

Choice via input 113
Input 113

Group A

Choice via remote control
Group A (TC3)
Group B (TC4)

Group B forced

Choice via input

© 2007 Schneider Electric. All Rights Reserved.
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Local Indication
ANSI Code 30

Control and Monitoring
Functions

Events are displayed on the front panel of Sepam™ by:
B a message on the advanced UMI display
m  lighting one of the 9 yellow signal lamps.

Message Type Indication

Predefined Messages
All the messages connected to the standard Sepam™ functions are predefinedand
available in two language versions:

m in English, factory messages, not modifiable

m inthe local language, according to the version delivered.
The language version is chosen at the time of Sepam™ parameter setting.
The messages are visible on the Sepam™ display units e with advanced
UMI and in the SFT2841 Alarms screen.

m the number and type of predefined messages d d o)

The table below gives the complete list of all p fi

e of Sepam™.
messages.

List of Messages

Functions UK English
Phase overcurrent PHASE FAULT @
Voltage-restrained phase overcurrent O/C V REST®@

Ground fault

EARTH FAULT

Circuit breaker failure

BREAKER FAILURE

Unbalance / negative sequence

UNBALANCE |

Directional phase overcurrent

DIR. PHASE FAULT @

Directional ground fault

DIR. EARTH FAULT

Active overpower REVERSE P
Reactive overpower REVERSE Q REVERSE Q
Thermal overload THERMAL ALARM THERMAL ALARM
THERMAL TRIP THERMAL TRIP
Locked rotor / ROTOR BLOCKING JAMMED/STALL
Locked rotor at startup STRT LOCKED ROTR LOCKED ROTOR
Excessive starting time LONG START LONG START
Number of starts START INHIBIT 477 BLOCKED START
Phase undercurrent UNDERCURR UNDERCURRENT

Overvoltage

OVERVOLTAGE @)

Undervoltage

UNDERVOLTAGE @)

Positive sequence undervoltage

UNDERVOLT. PS
REV. ROTATION

Neutral voltage displacement Vr FAULT
Overfrequency OVER FREQ.
Underfrequency UNDER FREQ.
Negative sequence overvoltage UNBALANCE V
Temperature (RTDs) (M P OVER TEMP. ALM OVER TEMP. ALM
R TEMP. TRIP OVER TEMP. TRIP
\ RTD’S FAULT MET1 (1 to 2) RTD’S FAULT (1to 2)
Thermostat THERMOS'. ALARM THERMOS'. ALARM
THERMOST. TRIP THERMOST. TRIP
Buchholz BUCHHOLZ ALARM BUCHHOLZ ALARM
BUCHH/GAS TRIP BUCHH/GAS TRIP
Pressure PRESSURE ALM. PRESSURE ALM.

PRESSURE TRIP

PRESSURE TRIP

Thermistor PTC/NTC

%,

THERMIST. ALARM
THERMIST. TRIP

THERMIST. ALARM
THERMIST. TRIP

External tripping x (1 to 3)

EXT. TRIP x (1 to 3)

EXTERNAL TRIP x (1 to 3)

Trip circuit supervision

TRIP CIRCUIT

TRIP CKT FAULT

Circuit breaker control

CONTROL FAULT

CB CNTRL FAULT

Recloser CYCLEx(1to4)® SHOT x (1to 4) @
Recloser FINAL TRIP FINAL TRIP
Recloser CLEARED FAULT CLEARED FAULT
SF6 3 SF6 LOW SF6 LOW
i VT FAULT VT FAULT
VT FAULT VO VT FAULT Vr
CT FAULT CT FAULT

Schneider

a Electric

112 63230-216-219-B1 © 2007 Schneider Electric. All Rights Reserved.
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DES51148

Control and Monitoring

Functions

Local Indication
ANSI Code 30
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Personalized message editor.

b51  I>>51 b>5IN b>>5IN  ext

10/25/2006 12:40:50

DEFAULT PHASE
Tripla =
Trip b

Trip Ilc = 250A

/N

Alarm message on the advanced UM,

1A
162A
161A

N0off ylon Trip

Personalized User Messages

30 additional messages can be created using the SFT2841 software fo link a
message to a logic input or the result of a logic equation, for example;or to replace
a predefined message by a personalized message.

Personalized User Message Editor in SFT2841
The personalized message editor is integrated in the SFT2841 software tool and can
be accessed from the control matrix screen in either connected or unconnected
mode:
m display on the screen the "Event" tab associated with""Protection": the
predefined messages associated with the proteégtion functions appear
m  double-click on one of the messages displayed to‘agtivate the personalized
message editor.

Personalized Message Editor Functions
m  Creating and modifying personalized messages. This is accomplished in
English and the local language by téxt input @r importing of an existing bitmap
file (*.bmp) or by point to point drawing
m  Deleting personalized messages
m  Assigning predefined or personalized messages to an event defined in the
control matrix:
o from the control matrix sgreen, "Events" tab, double-click on the event to
be linked to a néw message
O select the new predefinedor personalized message, from among the
messages, presented
O and "Assign’ tite,the event.
The same message canibe assigned to several events with no restriction.

SFT 2841 Message Display

Predefined messages are stored in Sepam™’s memory and appear:
m  writtepfOut int€xt format in connected mode
m in code number format in unconnected mode

Thé personalized messages are saved with the other Sepam™ parameters and
protection settings and are displayed written out in text format in connected and
unconnected modes.

Message Processing on the Advanced UMI Display
Wherran event occurs, the related message appears on the advanced UMI display.

The user presses the key to clear the message and be able to consult all the
advanced UMI screens in the normal fashion.
The user must press the key to acknowledge latched events, such as protection
outputs).
The list of messages remains accessible in the alarm history ( key), in which the
last 16 messages are stored. The last 250 messages may be consulted with the
SFT2841 software.
To delete the messages stored in the alarm history:

m display the alarm history on the advanced UMI

m press the key.

Signal Lamp Type Indication
The nine yellow signal lamps on the front of Sepam™ are assigned by default to the
following events:

Lamp Event Front Panel Label
LED 1 Tripping of protection 50/51 unit 1 1>51

LED 2 Tripping of protection 50/51 unit 2 I>>51

LED 3 Tripping of protection 50N/51N unit 1 lo>51N

LED 4 Tripping of protection 50N/51N unit 2 lo>>51N

LED 5 Ext

LED 6

LED 7 Circuit breaker open (111) (" 0 off

LED 8 Circuit breaker closed (112) lon

LED 9 Tripping by circuit breaker control Trip

(1) Assignment by default with MES114.

The default parameter setting may be personalized using the SFT2841 software:
m the assignment of signal lamps to events is to be defined in the control matrix
screen, "LEDs" tab
m  editing and printing personalized labels are proposed in the "Sepam™" menu.

© 2007 Schneider Electric. All Rights Reserved.
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Control and Monitoring
Functions

Control Matrix
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SFT2841: control matrix.

SFT2841 software tool.

The control matrix is used for simple assignment of the logic outputs and si
lamps to information produced by the protection units, program logic and lggic'in
Each column creates a logic OR between all the lines selected.

The matrix can also be used to display the alarms connected to the information. It
guarantees the consistency of the parameter setting with the predefined functions.
The following data are managed in the control matrix and may be set using the

N
2

"Protections" Button
All application protection functions

"Control Functions" Button

Protection time-delayed output and additio
outputs when applicable

Additional actions in "Characteristic" tab:
In service / out of service

Protection latching

Participation of the protection unit in circuit
breaker tripping

Tripping nction Forced on O1

Block closing Forced on 02

Closing aker control function Forced on O11 (requires an MES114)
Pick-up ous output of all

Drop-out e y counter has not yet

TCS fault Tri

Remote control discrepancy / Circuit breaker position

between the last state send by the
ing and control system and the

CB control fault

aker open or close command has
uccessfully executed

Block Fault Recording

Disturbance recording blocked

Sending of blocking information BI1 ding of the blocking information to the 083 by default
following Sepam™ in zone selective
terlocking chain 1
Sending of blocking information BI2 Sending of the blocking information to the next 012 by default
Sepam™ in zone selective interlocking chain 2 On S42 only

Trip by zone selective interlocking

Trip command sent by the zone selective
interlocking function

Only when the zone selective interlocking
function is used without the circuit breaker
control function

Cleared fault
Final trip

The recloser function has operated sucessfully

Impulse type output

The circuit breaker is definitively open after the
reclosing shots

Impulse type output

Recloser ready

The recloser is ready to carry out the shots

Recloser in service

The recloser is in service

Recloser shot 1

Shot 1 in progress

Recloser shot 2

Shot 2 in progress

Recloser shot 3

Shot 3 in progress

Recloser shot 4

Shot 4 in progress

Reverse phase rotation

The voltages measured are rotating in reverse

MET148-1 fault 'S
MET148-2 fault

Hardware problem on an MET module (module
1or 2)oronanRTD

Watchdog

Monitoring of Sepam™ operation

According to configuration

Always on O4 if used

If MES114 module is configured

According to configuration

Logical equation editor outputs

If MES114 is configured

114 63230-216-219-B1
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Control and Monitoring

Functions

Logic Equations

MT11189

Logical equations

Logical equation editor.

Application
This function can be used to configure simple logic functions by combining data
received from the protection functions or logic inputs.

By using logic operators (AND, OR, XOR, NOT) and time delays, new processing

operations and indications can be added to the existing ones. S
The logic functions produce outputs that can be used in;
m the matrix to control relay outputs, light up LEDs new messages
m the protection functions to create new blocki r nditions
W circuit breaker control to add cases of circuit.bre tripping, closing or
blocking

m disturbance recording to record particula

logi control logic outputs
8| input - matrix
g| inputs > -
T Hi> 0
- it breaker ‘
tr o
signal lamps
r
—X
protection
functions
messages
—» Phase fault
‘ equations el

051_2_30R 12
ines are executed sequentially every 14 ms.

scription of Operations

Operators
m  NOT: logic inversion
OR: logic OR

|

m  AND: logic AND

m  XOR: exclusive OR. V1 XOR V2 is equivalent to (V1 AND (NOT V2)) OR
(V2 AND (NOT V1))

m = assignment of a result

m //: start of a comment, the characters on the right are not processed

m  (,): the operations may be grouped between brackets.

Functions
m  x = SR(y, z): bistable with priority given to Set
O xissetto1whenyisequalto1
O xis setto O when zis equalto 1 (andy is equal to 0)
O Xxis unchanged in the other cases.
m  LATCH(x, y, ...): latching of variables x, y, ...

The variables are maintained constantly at 1 after having been set to 1 a first time.
They are reset to 0 after Sepam™ is set ( key, external input or remote control
command).

The LATCH function accepts as many parameters as the number of variables that
the user wishes to latch. It applies to the entire program, whatever the position in the
program. For easier reading, it is advisable to put LATCH at the start of the program.

© 2007 Schneider Electric. All Rights Reserved.

Schneider 63230-216-219-B1 115

g Electric



MT11042

MT11044

L

Control and Monitoring

Functions

Logic Equations

L

J'%

x =TOF (y, t)

-

m  x =TON(y, t): on delay timer
The x variable follows the switching to 1 of the y variable with a delay t (#in ms),

m  x = TOF(y, t): off delay timer
The x variable follows the switching to 0 of the y variablewith a delay t (tin ms).

m  x =PULSE(d, i, n): time-tagger
Used to generate n periodic pulses, separated by atime interval i as of the
starting time d
O dis expressed as hour:minute:second
O iis expressed as hour:minute:second
O nis aninteger (n = -1: repetition until thedend of the day).

Example: V1 = PULSE (8:30:00, 1:0:0,4) wilhgenetate 4 pulses at one-hour intervals
at 8 h 30,9 h 30, 10 h 30, 11 h 30. Thig will be‘trepeated every 24 hours.

The pulses last for a 14 ms cycle. V1 hasithe value of 1 during the cycle.

If necessary, V1 may be extended gsing,the FOF, SR or LATCH functions.

Maximum Number of Functions:
m the total number of delayitimers)(HON and TOF) and time-taggers (PULSE)
taken together cannot exceedy16
m there is no limit ah'the,number of bistable (SR) and latching (LATCH) functions.

Input Variables
They come from proteetion funetions or logic inputs. They may only appear on the
right of the assignmeént sigh
m 111 to 114, 121%e 126: logic inputs
m  Pprotectionbunit“data: a protection output.
Example: P50/51, 2_1, overcurrent protection, unit 2, data 1: time-delayed
output. The data numbers are detailed in the table which follows.

Output Variables
Theyare directed to the matrix, or to the protection functions, or to the program logic
funetions®khey may only appear on the left of the assignment sign:

The outpubvariables should only be used once; otherwise the last assignment is
taken inte account.
B__outputs to the matrix: V1 to V10

The outputs are included in the matrix and may therefore control signal lamps,

relay outputs or messages.

m outputs to a protection input: Pprotection_unit_data

Example: P59_1_113, overvoltage protection, unit 1, data 113: protection

blocking. The data numbers are detailed in the table which follows.

m  outputs to program logic:

O V_TRIPCB: circuit breaker tripping by the circuit breaker control function.
Used to complete circuit breaker tripping conditions and activate the
recloser.

O V_CLOSECB: circuit breaker closing by the circuit breaker control
function. Used to generate a circuit breaker close command based on a
particular condition.

O V_BLOCKCLOSE: block circuit breaker closing by the circuit breaker
control function. Used to add circuit breaker closing block conditions.

O V_FLAGREC: data saved in disturbance recording. Used to save a
specific logical status in addition to those already present in disturbance
recording.

Local Variables

Variables designed for intermediary calculations. They are not available outside the
logic equation editor. They may appear on the left or right of the assignment sign.
There are 31 variables, assigned as VL1 to VL31.

Two constants are also predefined: K_1 always equal to 1 and K_0 always equal
to 0.

116
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Control and Monitoring Logic Equations
Functions

Details of Protection Inputs/Outputs
The table below lists the input/output data available for each protectio ction."The
SFT2841 software includes a data input assistance tool which may be,used
quickly identify each data item:
m  numbers less than 100 correspond to the protection outputs that may be used
as equation input variables
m numbers between 100 and 199 correspond to the protection idputs that may
be used as equation output variables
m numbers greater than 200 correspond to the recloger ts that may be used
as equation input variables.

Table of Protection Function Input and Output Variables

Outputs

Instantaneous | 1 [ ] ] ] ] [ ] ] | ] [ ] ] ] ] ] ] ] ]

output (Pick-up)

Protection 3 m| m| m| m| m| m m| m ® = = m| m = =m | m = m| m| = =m

output (time-

delayed)

Drop-out 4 [ ] n m =

Instantaneous |6 m =

output

inverse zone

Phaseafault |7 |m® a® [ ] ]

Phase b fault |8 |m®M ] = [ ] [

Phasecfault |9 |m® mfm® [ ] [ ]

Alarm 10 ] ]

Block closing 11 ]

RTD fault 12 ]

Locked rotor 13 ]

Excessive 14

starting time

Locked rotor at | 15

start-up

Protection 16 ] ] ] ] ] ] ] ] ] ] [ ] ] ] ] ] ] ] ] ] ] ]

blocked

Hot state 18 [ ]

Positive active |19 ]

power

Negative active | 20 ]

power P

Instantaneous | 21 ]

outputat 0.8 Is

Starting in 22 ] ]

progress

Recloser in 201 |

service

Recloser ready | 202 I|

Cleared fault 203 l|

Final trip 204 u

Reclosing 211 |

shot 1

Reclosing 212 |

shot 2

Reclosing 213 |

shot 3

Reclosing 214 |

shot 4

Inputs 0

Reset 101 m| m| m| m| m| m m| m m m m| m| = m| = m m| m m = =m = =m

VT fault 103 [ "

Start 50B 7 u
113lllllllllllIllllllllllllll

the protection function is used for phase-to-neutral voltage.
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Control and Monitoring
Functions

Logic Equations

Processing After Losing Auxiliary Voltage

The V1 to V10, VL1 to VL 31 and V_TRIPCB, V_CLOSECB, V_INHIBCEOSE,
V_FLAGREC variables are saved if Sepam™ loses auxiliary power. The status|is
restored when the power returns, thereby allowing the statuses produced by lmATCH,
SR or PULSE type memory operators to be saved.

Special Cases
Brackets must be used in expressions which comprise different OR, AND, XOR or
NOT operators, such as:
m V1 =VL1AND I12 OR P27/27S_1_1. // incorrect expression
m V1= (VL1 AND I12) OR P27/27S_1_1. // correctiexpression
m V1 =VL1ORI12 OR P27/27S_1_1. // correct expression
Only the V1 to V10, VL1 to VL31 and V_TRIPCB;V_CLOSECB,
V_BLOCKCLOSE, V_FLAGREC variables are allowed in the LATCH function

Function parameters cannot be expressions:
O VL3 =TON ((V1 AND V3), 300) // ingorrect expression
o V0L4=V1ANDV3
O VL3 =TON (VL4, 300) // corgect.

Use Limit
The number of operators and functions (GR, AND, XOR, NOT, =, TON, TOF, SR,
PULSE) is limited to 100.

Examples of Applications

1 Latching the recloserfinal trip data. By default, this data is of the impulse type
at the recloser outpit. If required by operating conditions, it may be latched as
follows:

LATCH (V1) // Vi may be latched
V1 = P79_1_204 /['recloser "final trip" output.
V1 may then control a signal lamp or relay output in the matrix.

2 Latching a'signal/lamp without latching the protection function. Certain
opefating conditions call for the latching of indications on the front panel of
Sepam™™; without latching of the trip output O1.

LATCH (V1, V2)

VA= P50/51_1_1 OR P50/51_3_1 // tripping, units 1 and 3 of protection 50/51
V2 ="P50/51_2_1 OR P50/51_4_1 // tripping, units 2 and 4 of protection 50/51
Vitand V2 must be configured in the matrix to control 2 front panel signal lamps.

8 (Circuit breaker tripping if input 113 is present for more than 300 ms.
VuTRIPCB = TON (113, 300).

4% Life Line Mode (example 1). If work is underway with the power on (indicated by
input 125), and the user wishes to change the relay behavior as follows:

m circuit breaker tripping by the instantaneous outputs of protection functions 50/
51, unit 1 or 50N/51N, unit 1 AND if input 125 is present:
m  Block Recloser: P79_1_113 =125

5 Life Line Mode (example 2). The user can block protection functions 50N/51N
and 46 by an input 124:

P50N/51N_1_113 =124
P46_1_113 =124

6 Validation of a 50N/51N protection function by logic input 121. An 50N/51N
protection function set with a very low set point must only trigger the tripping of the
circuit breaker if it is validated by an input. The input comes from a relay which
accurately measures the current in the neutral point:

V_TRIPCB = P50N/51N_1_3 AND I21

7 Blocking circuit breaker closing if thermal alarm set points are overrun. The
temperature protection function 38/49T supplies 16 alarm bits. If one of the first
three bits is activated the user wishes to block circuit breaker closing:
V_INHIBCLOSE = P38/49T_1_10 OR P38/49T_2_10 OR P38/49T_3_10.
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Modbus Communication

Presentation

General

Modbus communication allows Sepam™ to be connected to a supervisor or any,
other device with a master Modbus communication channel.
Sepam™ s always a slave station.

Sepam™ is connected to a Modbus communication network via a communication
interface.

There is a choice of two types of communication interdface:
m Communication interfaces to connect Sepam™ tgja singledetwork:
O ACE9492, for connection to a 2-wire RS485 network
O ACE959, for connection to a 4-wire RS485 network
O ACE937, for connection to a fiber-optic starmetwork.
m  Communication interfaces to connect Sepam ™ tedwo networks:
O ACE969TP, for connection to:
- one 2-wire RS485 Modbus S-LAN, supervision communication
network
- one 2-wire RS485 E-LAN engineering communication network
o ACE969FO, for connection to:
- one fiber-optic Modbilis StLAN"Supervision communication network
- one 2-wire RS485 E-LAN engineering communication network.

Data Available
The data available depend oftthe type of Sepam™.

Measurement Readout

m  phase and ground‘fault.currents
peak deman@d phase currents
tripping cukrents
cumulative breaking current
phase-to-phase, phase-to-neutral and residual voltages
active,\reactive and apparent power
active and reactive energy
frequency
temperatures
thermal capacity used
starts per hour and block time
running hours counter
motor starting current and time
operating time before overload tripping
waiting time after tripping
operating time and number of operations
circuit breaker charging time.

Program Logic Data Readout
m  a table of 144 pre-assigned remote indications (TS) (depends on the type of
Sepam™) enables the readout of program logic data status
m readout of the status of 10 logic inputs.

Remote Control Commands
Writing of 16 impulse-type remote control commands (TC) in either direct mode or
SBO (Select Before Operate) mode via 16 selection bits.

Other Functions
m reading of Sepam™ configuration and identification
m time-tagging events (synchronization via the network or externally via logic
input 121), time-tagging within a millisecond

m remote reading of Sepam™ settings
m remote setting of protection units
m  remote control of the analog output (with MSA141 option)
m transfer of disturbance recording data.
120 63230-216-219-B1 Schneider © 2007 Schneider Electric. All Rights Reserved.
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Modbus Communication

Modbus Protocol

Characterization of Exchanges

The Modbus protocol may be used to read or write one
or more bits, one or more words, the contents of the
event counters or the contents of the diagnosis

counters.

Modbus Functions Supported

The Modbus protocol used by Sepam™ is a compatible
sub-group of the RTU Modbus protocol.

The functions listed below are handled by Sepam™:
basic functions (data access)

function 1: reading of n output or internal bits
function 2: reading of n input bits

function 3: reading of n output or internal

m]
m]
m]

Ooooooao

m]
m]

a

words

function 4: reading of n input words
function 5: writing of 1 bit

function 6: writing of 1 word

function 7: high-speed reading of 8 bits
function 15: writing of n bits

function 16: writing of n words.
communication-management functions:
function 8: Modbus diagnosis

function 11: reading of Modbus event

counter

function 43: sub-function 14: reading of
identification.

The following exception codes are supported:

1: unknown function code

2: incorrect address

3: incorrect data

4: not ready (cannot process request)

7: not acknowledged (remote reading and
setting).

Response Time

The communication response time (Tr) is less thaft 15

ms, including a 3-character silence (approximately:3

ms at 9600 bauds).

This time is given with the following parameters:
m 9600 bauds

format: 8 bits, odd parity, 1 stop bit:

question

MT10203

MT10204

Protocol Principle

master
W

| Z

reply

slave

Exchanges are initiated by the masteriand include a request by the master and a
reply by the slave (Sepam™). Requests by the master are either addressed to a
given Sepam™ identified by its humbenin the first byte of the request frame, or
addressed to all the Sepami (broadeasting).

master

bran

slave slave

Broadcast commands are necessarily write commands.
No replies are transmitted by Sepam™.

broadcasting‘ duestion ‘

Tr<15ms

reply

Tes15 ms

Synchronizing Exchanges

Any character thatfis,recéived gfter a silence of more
than three characters'is treatéd like a new frame. A
silence of at least three characters must be left on the
line between two frames.

Example: at 9600 bauds, this time is equal to
approximately 3 milliseconds.

MT10524

request

reply =
master slave

It is not necessary to have a detailed knowledge of the protocol unless the master is
a central computer that requires corresponding programming. All Modbus exchanges
include two messages: a request by the master and a reply by the Sepam™.

All the frames that are exchanged have the same structure. Each message or frame
contains 4 types of data:

slave function data CRC 16
number code zones check zone

m slave number (1 byte): this indicates the receiving Sepam™ (0 to FFh).
If it is equal to zero, the request concerns all the slaves (broadcasting) and
there is no reply message

m function code (1 byte): this is used to select a command (read, write, bit, word)
and to check that the reply is correct

m data zones (n bytes): these zones contain the parameters relating to the
function: bit, address, word address, bit value, word value, number of bits,
number of words

m check zone (2 bytes): this zone is used to detect transmission errors.
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SFT2841: Sepam™ Configuration screen.

Communication configuration

oo |
Communication intesface |ACE 937/343/959 'I
¢ o M -I
Sepam address 41
Speed 38400 = IBds
Paily ] b

Advanced patametess »r>

SFT2841: communication configuration window,for ACE949.

Access to Configuration Parameters
The Sepam™ communication interfaces are configured using SFT2841 goftware.
The configuration parameters can be accessed from the Communication
configuration window in SFT2841.
To access this window:
m open the Sepam™ configuration window in SFT2841
check the box for ACE9xx (communication interface)

]
m click B: the Communication configuration windoW appears
]

select the type of interface used: ACE949/ACE959/ACE937, ACEQ69TP or
ACE969FO
m  select the Modbus communication protocol.

The configuration parameters will vary depending on the communication interface
selected: ACE949/ACE959/ACE937, ACE969TP oiACE969FO. The table below
specifies the parameters to be configured depending or'the communication interface
chosen.

Parameters to Configure A% ~ ACE969TP ACE969FO
(s

Physical layer parameters ] | ] ]

Fiber-optic parameters ]

Modbus advanced parameters ] ]

E-LAN parameters ] ]

Configuring the Physical Layer of the Modbus Port
Asynchronous serialtransmission is used with the following character format:

m 1 start bjt

m 8 data bits

m  igstop,bit

m /parityaccording to parameter setting.
The niimbeér of stop bits is always set at 1.
If @aleonfiguration with parity is selected, each character will contain 11 bits: 1 start bit
+ 8 data,bits'+ 1 parity bit + 1 stop bit.
|f'a'ne, parity configuration is selected, each character will contain 10 bits: 1 start bit
+ 8/data'bits + 1 stop bit.

The configuration parameters for the physical layer of the Modbus port are:
B slave number (Sepam™ address)
m transmission speed
B parity check type.

Parameters Authorized Values Default Value
Sepam™ address 1to 247 1
Speed 4800, 9600, 19200 or 19200 baud
38400 baud
Parity None, Even or Odd Even

Configuring the ACE969FO Fiber-Optic Port
The configuration for the physical layer of the ACE969FO fiber-optic port is
completed with the following two parameters:

m Link idle state: light-on or light-off

m  Echo mode: with or without.

Fiber-Optic Parameters Authorized Values Default Value
Link idle state Light Off or Light On Light Off
Echo mode Yes (fiber-optic ring) No

or No (fiber-optic star)

Note: In echo mode, the Modbus master will receive the echo of its own request before the
slave's reply. The Modbus master must be able to disregard this echo. Otherwise, it is
impossible to create a Modbus fiber-optic ring.
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Modbus parameters B

% Direct
" Select-Before-Operate

Cancel |

SFT2841: Modbus advanced parameters window

Communication configuration

Link idle state

€ LightOn & LightOff

ELAN port

Sepam address i

Speed 3400 ~| Bds
Parity 0dd -

Configuring Modbus Advanced Parameters

The Sepam™ remote control mode is selected from the Advanced parameters
window.

Authorized Values Default Value

Direct or SBO (Select Direct
Before Operate) mode

Advanced Parameters
Remote control mode

Configuring the Physical Kayer of the ACE969 E-LAN Port

The E-LAN port on the ACE969TRP .and ACE969FO communication interfaces is a

2-wire RS485 port.
The configuration parametersyfor the physical layer of the E-LAN port are:
m  Sepam™ address
m transmissiomépeedi(parity check type).
O The numbenof stop bits is always set at 1

O If a canfiguration with parity is selected, each character will contain 11 bits:

- -1 staribit + 8 data bits + 1 parity bit + 1 stop bit

-4 I ano parity configuration is selected, each character will contain 10

bitsi 1 start bit + 8 data bits + 1 stop bit

Authorized Values Default Value

Farametérs

Sepam™ address 1to 247 1

Speed 4800, 9600, 19200 or 38400 baud
38400 baud

Rarity. None, Even or Odd Odd

SFT2841: communication configuration window foF ACE969FO

Configuration Tips

m  The Sepam™ address MUST be assigned before Sepam™ is connected to

the communication network
m  You are also strongly advised to set the other physical layer configuration
parameters before making the connection to the communication network
m  Modifying the configuration parameters during normal operation will not
disturb Sepam™ but will reset the communication port
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Installing the Communication Network

Preliminary Study
The communication network must first be the subject of a technical study'te,identify
the installation characteristics and constraints (geography, amount of information
processed, etc.) in order to determine the following requirements :

m the type of medium (electrical or fiber optic)

m the number of Sepam™ units per network

m the transmission speed

m the ACE interfaces configuration

m the Sepam™ parameter settings

Sepam™ User Manual
The communication interfaces must be installed and canneeted in accordance with
the instructions in the Installation chapter of this,manual.

Preliminary Checks
The following preliminary checks must be made
m  check the CCA612 cord connectiofh between the ACE interface and the
Sepam™ base unit
m check the ACE Modbus communication port connection
m  check the complete ACE configuration
m check the auxiliary power supply connection for the ACE969

Checking the ACE Interface Operation
You can use the following'te,cheek that an ACE interface is operating correctly:
m the indicator LEDs"on,the*front panel of the ACE
m the information providedyby the SFT2841 software connected to Sepam™:
O on the Diag@nosig,sereen
O on the Cémmunication configuration screens

Link Activity LED)for ACE9492, ACE959 and ACE937
The link activity LEDforrACE9492, ACE959 and ACE937 interfaces flashes when
SepamiMittansmission or reception is active.

Indicator LEDs on the ACE969

B greén "on" LED: ACE969 energized

m), redkey" LED: ACE969 interface status
&y, LED off: ACE969 configured and communication operational
O RED flashing: ACE969 configuration error or ACE969 not configured
O¥ LED on: ACE969 error

m_dink activity LED: S-LAN Tx flashing, Sepam™ transmission active

m link activity LED: S-LAN Rx flashing, Sepam™ reception active

Diagnosis Using SFT2841 Software

Sepam™ Diagnosis Screen
When connected to Sepam™, the SFT2841 software informs the operator of the
general Sepam™ status and of the Sepam™ communication status in particular. All

e o R = Sepam™ status information appears on the Sepam™ diagnosis screen.
i - Sepam™ Communication Diagnosis
The operator is provided with the following information to assist with identifying and
resolving communication problems:
P Vi m name of the protocol configured
Comuricston tacs vaen: 01 m  Modbus interface version number
e 2 m number of valid frames received (CPT9)
et m  number of invalid (error) frames received (CPT2)
Data loss : no
Status : .
Number of frames received: oo
umber of frames recerved with emors : |:':---"--'
SFT2841; Sepam?" series 40 diagnosis screen
63230-216-219-B1 Schneider
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Commissioning and Diagnosis

Link Activity LED

The ACE interface link activity LEDs are activated by
variations in the signal on the Modbus network. When
the supervisor communicates with Sepam™ (during
transmission or reception), these LEDs flash.

After wiring, check the information given by the link
activity LEDs when the supervisor operates.

Note: Flashing indicates that there is traffic passing to or from
Sepam™; it does not mean that the exchanges are valid.

Functional Test
If questions arise about link operation:

m run read/write cycles in the test zone

m use Modbus diagnosis function 8 (sub-code 0,

echo mode).

The Modbus frames below, transmitted or received by a
supervisor, are an example of a test performed when
communication is set up.

Test Zone

Read

Transmission 01 03 0C00 0002 C75B
Reception 01 03 04 0000 0000 FA33
Write

Transmission 01 10 0C00 0001 02 1234 6727

Reception 01 10 0C00 0001 0299
Read

Transmission 01 03 0C00 0001 875A
Reception 01 03 02 1234 B533

Function 8 - Modbus Diagnosis, Echo Mode

Transmission 01 08 0000 1234 ED7C

Reception 01 08 0000 1234 ED7C

Even in echo mode, Sepam™ recalculates and checks
the CRC sent by the master:
m if the CRC received is valid, Sepam™jyreplies
m ifthe CRC received is invalid, Sepam™ da@es not
reply.

Modbus Diagnosis Counters

Counter Definition
Sepam™ manages the Modbus diagnosis counters. These are:
m CPT1: Number of valid frames received, whether the slave is involved or not
m  CPT2: Number of frames received with a CRC error or physical error (frames
with more than 255 bytes, frames received with at least one parity, overrun,
framing or line-break error)
m  CPT3: Number of exception responses generated even.if not transmitted, due
to receipt of a broadcast request)
CPT4: Number of frames specifically addressegto thegtation (excluding
broadcasting)
CPT5: Number of valid broadcast frames feceived
CPT®6: Not significant
CPT7: Not significant
CPT8: Number of frames received with at'leéast one character having a
physical error (parity, overrun, framingyer line break)
m  CPT9: Number of valid request§regeived and correctly executed.

Counter Reset
The counters are reset to 0:
m  when they reach the maximumwalue FFFFh (65535)
m  when they are resétiby a‘Modbus command (function 8)
m  when Sepam™ auxiliaryppower is lost
®m  when commupication‘parameters are modified.

Using the Counters

Modbus diagnosisyeounters help to detect and resolve communication problems.
They can be accessedby the dedicated read functions (Modbus protocol functions 8
and 11).

CPT2 and CPT9 counters can be displayed on SFT2841 ("Sepam™ Diagnosis"
screen).

An ifcorrect speed (or parity) increments CPT2. Non-reception is signaled by the
lack of change on CPT9.

Operating Anomalies

s advisable to connect the Sepam™ units to the Modbus network one by one.
Verifythat the supervisor is sending frames to the relevant Sepam™ by checking the
activity on the RS232 - RS485 converter (or the fiber-optic converter if there is one)
and on the ACE module.

RS485 Network

m  check the wiring on each ACE module

m check the tightness of the screw terminals on each ACE module

m  check the connection of the CCA612 cord linking the ACE module to the
Sepam™ base unit
ensure that polarization is only at one point
check for impedance matching at both ends of the RS485 network
check the auxiliary power supply connection to the ACE969TP
ensure that the ACE9092 or ACE919 converter being used is connected,
powered and set up correctly

Fiber-Optic Network
m  check the connections on the ACE module
m check the connection of the CCA612 cord linking the ACE module to the
Sepam™ base unit
check the auxiliary power supply connection to the ACE969FO
m ensure the converter or fiber-optic star being used is connected, powered and
set up correctly
m for a fiber-optic ring, check that the Modbus master can handle the echo of its
requests correctly
In all Cases
m check all the ACE configuration parameters on SFT2841
m check the CPT2 and CPT9 diagnostic counters on the SFT2841 ("Sepam™
Diagnosis" screen)
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Presentation

Data similar to the monitoring and control application viewpoint are grouped together
in adjacent address zones:

Synchronization zone

Identification zone 0006 000

Event Table 1

Exchange word 0040 00. 3,6,16
Events (1 to 4) 0041 0060 3
Event Table 2

Exchange word 0070 3,6,16
Events (1 to 4) 0071 00! 3

Data

Remote control commands 00F0 00F0 3,4,6, 16
1,2,5,15M
Remote control confirmation 00F1 3,4,6,16
1,2,5,15M
Status 0112 3,4
1,20
Measurements 0158 3,4
Diagnosis 0185 3,4
Phase displacement 01A9 3,4
Tripping context 0250 0275 3,4
Switchgear diagnosi 0290 02A5 3,4
Application 02CC 02FE 3
Test zone 0CO00 0COF 3,4,6,16
1,2,5,15
1E00 1E7C 3
1E80 1E80 3,6,16
1FO0 1F7C 3,6
2000 207C 3
2080 2080 3,6,16
2100 217C 3,16
urbance Recording
L 4 Choice of transfer function 2200 2203 3,16
dentification zone 2204 2271 3
Disturb. rec. exchange word 2300 2300 3,6, 16
Disturbance recording data 2301 237C 3
Note: Non-addressable zones may reply by an exception message or else supply non-significant

data.

(1) Zones accessible in word mode or bit mode.
The address of biti (0 < i< F) of address word J is then (J x 16) + i.

@ ; Example: 0C00 bit 0 = C000 0CO0 bit 7 = C007.

L 4
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Synchronization Zone

The synchronization zone is a table that contains the absolute date and timejfor the
time-tagging function. Time messages should be written in a single bloek containing
four words, using function 16: write word.

Messages can be read word by word or by groups of words using function 3.

Synchronization Zone Word Address Access M s Function
| E&

Binary time (year) 0002 Read/write 3, 16

Binary time (months + days) 0003 Read 3

Binary time (hours + minutes) 0004 Read 3

Binary time (milliseconds) 0005 Read 3

See "Time-Tagging Events" chapter for data format.

Identification Zone

The identification zone contains system-type information pertaining to the
identification of the Sepam™ equipment.

Some of the information in the identification zone is also found in the configuration
zone at the address 02CCh:

Identification Zone Word Address Access us ctioh Format Value
Manufacturer identification 0006 R L 3 0100
Equipment identification 0007 R 3 0
Marking + equipment type 0008 R 3 Idem 02E2
Modbus version 0009 R 3 Not managed 0
Application version 000A/B R 3 U}

Sepam™ check-word 000C R 3 Idem 0100
Extension word 000D R 3 Not managed 0
Command 000E RAW. 3/16 Not managed Init. to 0
Extension address 000F R 3 02CC

(TAMSB Werd 2: major index
LSB.word 2: minor index.

Event 1 Zone

The event zone is a table containing a maximum of four time-tagged events. Events
should be read in a single block containing 33 words using function 3. The exchange
word can be written using functions 6 or 16, and read individually using function 3.

Events 1 Zone Wol d\ Access Modbus Function
x N Enabled

Exchange word 0040 Read/write 3,6,16

Event n°1 0041-0048 Read 3

Event n°2 004920050 Read 3

Event n°3 0051-0058 Read 3

Event n°4 0059-0060 Read 3

See "Time-Tagging Events” chapter for data format.

Event 2 Zone

The event zone is a table containing a maximum of four time-tagged events. Events
should be read in a single block containing 33 words using function 3. The exchange
word can be written using functions 6 or 16 and read individually using function 3.

Event 2 Zo‘ Word Address Access Modbus Function
- Enabled

Exchange wérd 0070 Read/write 3,6,16
Eventin®l 0071-0078 Read 3
Eventin°2 0079-0080 Read 3
Event n°3 0081-0088 Read 3
Event n°4 0089-0090 Read 3
Seey"Time-Tagging Events" chapter for data format.
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Remote Control Zone O
The remote control zone is a table containing the pre-assigned remote gontrolgits
(TC). The zone can be read or written using the word functions or bit funétions. The

use of remote control commands is discussed in detail on page 5/138.

Remote Control Commands Word Address Bit Address Access Function Format
TC1-TC16 00FO0 0F00 R/W 3/4/6/16 B 'S
1/2/5/15
STC1-STC16 00F1 OF10 R/W 3/4/6/16
1/2/5/15

Status Zone

The status zone is a table containing the Sepam™ ord, pre-assigned
remote indication bits (TS), logic inputs, logic eqdiation logic outputs, LEDs, and
analog output control word.
The TS assignments are discussed in d p 5/137.
Status Word Address Bit Address Access dbus Function Format
nabled
Sepam™ check-word 0100 1000 R ort1,2,7 X
TS1-TS16 0101 1010 R /4 0or1,2 B
TS17-TS32 0102 1020 R 3/40r1,2 B
TS33-TS48 0103 1030 3/40r1,2 B
TS49-TS64 (reserved) 0104 1040 3/4o0rt,2 B
TS65-TS80 0105 1050 3/4or1,2 B
TS81-TS96 0106 1060 3/40r1,2 B
TS97-TS112 0107 1070 3/4or1,2 B
TS113-TS128 0108 1080 3/4or1,2 B
TS129-TS144 0109 1090 3/40r1,2 B
Reserved 010A 10A0 _ _
Logic inputs 010B R 3/4or1,2 B
Logic equation bits 010C R 3/4o0r1,2 B
Logic outputs 010D R 3/4or1,2 B
LEDs 010E R 3/40r1,2 B
Analog output 010F R/W 3,6,16 16S
Address word 010B: Logic input status (bit addr
Bit F E D C 7 6 5 4 3 2 1 0
Inputs - - - - 124 123 122 121 114 113 2 11
Address word 010C: Logic equation b CF)
Bit 7 6 4 3 2 1 0
Equation | V8 V5 V4 V3 V2 \'al
Bit F E C B A 9 8
Equation | - - V_FLAGREC V_INHIBCLOSE |V_CLOSECB V_TRIPCB V10 V9

Address word 010D:
Bit F E
Output |- -

atus (bit address 10D0 to 10DF)
B A 9 8 7 6 5 4 3 2 1 0
- - - - 014 013 012 011 04 03 02 01

Address word 010E: LED status (bit address 10E0 a 10EF)
Bit F E ‘ D Cc B A 9 8 7 6 5 4 3 2 1 0
LED - - - - - - LD L9 L8 L7 L6 L5 L4 L3 L2 L1
LD : red LED indicating Sepam™ unavailable.

128 63230-216-219-B1 S%‘Iﬁldte'r © 2007 Schneider Electric. All Rights Reserved.
ectric



Modbus Communication

Data Addresses and Encoding

Measurement Zone x 1
Measurements x 1 Word Address Access Modbus Function Format Unit
Enabled
Phase current la (x 1) 0113 R 3,4 16NS 0.1A
Phase current Ib (x 1) 0114 R 3,4 16NS 0.1A
Phase current Ic (x 1) 0115 R 3,4 16NS 0.1A N4
Residual current Ir Sum (x 1) 0116 R 3,4 16NS 1A
Residual current measured (x 1) 0117 R 3,4 16NS 1A
Average phase current Ima (x 1) 0118 R 3,4 16NS d1A
Average phase current Imb (x 1) 0119 R 3,4 0.1A
Average phase current Imc (x 1) 011A R 3,4 0.1A
Peak demand phase current IMa (x 1) 011B R 3,4 0.1A
Peak demand phase current IMb (x 1) 011C R 3,4 0.1A
Peak demand phase current IMc (x 1) 011D R 3,4 0.1A
Phase-to-phase voltage Vab (x 1) 011E R 3,4 1V
Phase-to-phase voltage Vbc (x 1) 011F R 3,4 1V
Phase-to-phase voltage Vca (x 1) 0120 R 3,4 1V
Phase-to-neutral voltage Van (x 1) 0121 R 3,4 16NS 1V
Phase-to-neutral voltage Vbn (x 1) 0122 R 3,4 16NS 1V
Phase-to-neutral voltage Ven (x 1) 0123 R 16NS 1V
Residual voltage Vr (x 1) 0124 R 16NS 1V
Positive sequence voltage V1 (x 1) 0125 R 16NS 1V
Negative sequence voltage V2 (x 1) 0126 R 16NS 1V
Frequency 0127 R 16NS 0.01 Hz
Active power P (x 1) 0128 R 16S 1kw
Reactive power Q (x 1) 0129 R 16S 1 kvar
Apparent power S (x 1) 012A R 16S 1 kVA
Peak demand active power Pm (x 1) 012B R 16S 1kw
Peak demand reactive power Qm (x 1)  012C 16S 1 kvar
Power factor cos ¢ (x 100) 012D 16S 0.01
Positive active energy Ea+ (x 1) 012E/012F 2 x 16NS 100 kW.h
Negative active energy Ea- (x 1) 0130/0131 2 x 16NS 100 kW.h
Positive reactive energy Er+ (x 1) 0132/0133 2 x 16NS 100 kvar.h
Negative reactive energy Er- (x 1) 0134/0135 2 x 16NS 100 kvar.h
RS
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Measurement Zone x 10

Measurements x 10 Word Address Access Modbus Function Format Unit
Enabled

Phase current la (x 10) 0136 R 3,4 16NS 1A
Phase current Ib (x 10) 0137 R 3,4 16NS 1A
Phase current Ic (x 10) 0138 R 3,4 16NS 1A N4
Residual current Ir Sum (x 10) 0139 R 3,4 16NS 1
Residual current measured (x 10) 013A R 3,4 16NS A
Average phase current Ima (x 10) 013B R 3,4 16NS
Average phase current Imb (x 10) 013C R 3,4 16NS 1A
Average phase current Imc (x 10) 013D R 3,4 16NS 1A

Peak demand phase current IMa (x 10)  013E R 3,4 1A

Peak demand phase current IMb (x 10)  013F R 3,4 1A

Peak demand phase current IMc (x 10) 0140 R 3,4 1A
Phase-to-phase voltage Vab (x 10) 0141 R 3,4 0V
Phase-to-phase voltage Vbc (x 10) 0142 R 3,4 0V
Phase-to-phase voltage Vca (x 10) 0143 R 3,4 oV
Phase-to-neutral voltage Van (x 10) 0144 R 3,4 oV
Phase-to-neutral voltage Vbn (x 10) 0145 R 3,4 oV
Phase-to-neutral voltage Vcn (x 10) 0146 R 3,4 16NS 0oV
Residual voltage Vr (x 10) 0147 R 16NS 0V
Positive sequence voltage V1 (x 10) 0148 R 16NS 0V
Negative sequence voltage V2 (x 10) 0149 R 16NS 0V
Frequency 014A R 16NS 0.01 Hz
Active power P (x 100) 014B R 16S 100 kW
Reactive power Q (x 100) 014C R 16S 100 kvar
Apparent power S (x 100) 014D R 16S 100 kVA
Peak demand active power Pm (x 100)  014E R 16S 100 kW
Peak demand reactive power Qm (x 100) 014F R 16S 100 kvar
Power factor cos ¢ (x 100) 0150 R 16S 0.01
Positive active energy Ea+ (x 1) 0151/0152 R 2 x 16NS 100 kW.h
Energie active négative Ea- (x 1) 0153/0154 3,4 2 x 16NS 100 kW.h
Positive reactive energy Er+ (x 1) 0155/0156 3,4 2 x 16NS 100 kvar.h
Negative reactive energy Er- (x 1) 0157/0158 3,4 2 x 16NS 100 kvar.h
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Diagnosis
Diagnosis Word Address Access Modbus Function Format Unit
Enabled
Reserved 0159 - - - -
Last tripping current Itripa 015A R 3,4 16NS 10A
Last tripping current Itripb 015B R 3,4 16NS 10A
Last tripping current Itripc 015C R 3,4 16NS
Reserved 015D - -
Cumulative breaking current 015E R 3,4
Number of operations 015F R 3,4
Operating time 0160 R 3,4
Charging time 0161 R 3,4
Running hours counter / operation time 0162 R 3,4
Reserved 0163 - - -
Thermal capacity used 0164 R 3,4 %
Time before tripping 0165 R 3,4 1 min
Time before closing 0166 R 3,4 1 min
Negative sequence / unbalance 0167 R % Ib
Starting time / overload 0168 R 0.1s
Starting current / overload 0169 R 1A
Blocked start time delay 016A R 1 min
Number of starts allowed 016B R 1
Temperatures 1to 16 016C/017B R 1°C(1°F)
External positive active energy Ea+ ext  017C/017D R 100 kW.h
External negative active energy Ea-ext  017E/017F R 100 kW.h
External positive reactive energy Er+ ext 0180/0181 R 100 kvar.h
External negative reactive energy Er- ext 0182/0183 R 100 kvar.h
Learnt cooling time constant T2 (49 RMS) 0184 R mn
thermal rate 1
Learnt cooling time constant T2 (49 RMS) 0185 R 3,4 16NS mn
thermal rate 2
isplacement Zone
Phase Displacement Word Address es! Modbus Function Format Unit
Enabled
Phase displacement ¢rZ 01A0/01A1 3,4 32NS 1°
Phase displacement or 01A2/01A3 3,4 32NS 1°
Phase displacement gpa 01A4/! 3,4 32NS 1°
Phase displacement b 01A6/0 3,4 32NS 1°
Phase displacement oc 01A8/ 3,4 32NS 1°
Tripping Context Zone
Latest Tripping Context ord Address Access Modbus Function Format Unit
S Enabled
Time-tagging of the context (see " 50/0253 R 3 IEC -
Tagging Events" chapter)
Tripping current Itripa 0254 R 3,4 32NS 0.1A
Tripping current Itripb 0256 R 3,4 32NS 0.1A
Tripping current Itrip 0258 R 3,4 32NS 0.1A
Residual current Ir Sum 025A R 3,4 32NS 0.1A
Residual current Ir measure 025C R 3,4 32NS 0.1A
Phase-to-phase voltage Vab 025E R 3,4 32NS 1V
Phase-to-phase voltage Vbc 0260 R 3,4 32NS 1V
Phase-to-phase voltage Vca 0262 R 3,4 32NS 1V
0264 R 3,4 32NS 1V
0266 R 3,4 32NS 1V
0268 R 3,4 32NS 1V
026A R 3,4 32NS 1V
026C R 3,4 32NS 1V
026E R 3,4 32NS 1V
0270 R 3,4 32NS 0.01 Hz
ctive power P 0272 R 3,4 328 1 kW
active power Q 0274 R 3,4 328 1 kvar
Schneider
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Switchgear Diagnosis Zone :O

Switchgear Diagnosis Word Address  Access Modbus Function Format Unit
Enabled
Initial value of cumulative breaking current 0290 R 3,4 32NS 1 kA?
Cumulative breaking current (0 < | < 2 IN) 0292 R 3,4 32NS 1 kA2
Cumulative breaking current (2 IN< 1 <5IN) 0294 R 3,4 32NS 1 kA2 ‘
Cumulative breaking current (5 IN <1< 10 IN) 0296 R 3,4 32NS 1 kA2
Cumulative breaking current 0298 R 3,4 32NS
(10IN <1< 401IN)
Cumulative breaking current (I > 40 IN) 029A R 3,4 32NS A2
Cumulative breaking current 029C R 3,4 32NS 1 kA2
Reserved 029E - - - -
Number of operations 02A0 R 3,4 32NS 1
(If MES114)
Operating time 02A2 R 3,4 32 1ms
(With MES114)
Charging time 02A4 R 3,4 32 1ms
(With MES114)
Configuration and Applicati ne
Configuration and Application Word Address  Access Format Unit
Type of application () 02CC - -
Name of application (S40, S41, T42...) 02CD/02D2 ASCII -
12¢
Sepam™ marking 02D3/02DC ASCII -
20c
Sepam™ application version 02DD/02DF ASCII -
6c
Modbus address (slave number) for Level 2 02E0 - -
Modbus address (slave number) for RHM 02E1 - -
Marking + type of equipment @) 02E2 - -
Type of connection (0 = Modbus) 02E3 - -
Communication version 02E4 NG -
MET1482 n° 1 module version 02E5/02E7 ASCII -
6c
MET1482 n° 2 module version 02E8/02EA ASCII -
6C
MSA141 module version 02EB/02ED R 3 ASCII -
6c
DSM303 module version R 3 ASCII -
6c
Name of language R 3 ASCII -
20c
Customized languaged version number 2 R 3 - -
English language version number ) R 3 - -
Boot version number ) R 3 - -
Extension word () FE R 3 - -
(1) 40: not configured 42: 541 44: T40 46: M41
41: S40 43: 542 45: T42 47: G40.
(2) MSB: major index, LSB: minor index.
(3) 2E2 word: MSB: 10 h (Sepam™)
LSB: hardware configuration.
Bit 7 6 5 4 3 2 1 0
Option MD/MX Extension MET1482/2 DSM303 MSA141 MET1482/1 MES114 MES108
@ Mod.MX 0 z X X X X y y
Mod.MD 1 z X 0 X X y y
x = 1 if option included
y = 1 if option included, exclusive options
z =1 if extension in 2FE word 4.
(4) Bit 0: = 1 if MES114E or MES114F Vac set up.
Examples:
as ent accuracy depends on the weight of the la Unit=1A Accuracy =1/2=0.5 A
; it is equal to the value of the point divided by 2. Vab Unit=10V Accuracy =10/2=5V
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Test Zone
The test zone is a 16-word zone that may be accessed via the communicatign link
by all functions, in both read and write modes, to facilitate communic testing at

the time of commissioning or to test the link.

Test Zone Word Address Bit Address Access Modbus Function Format
Enabled *
Test 0Co00 C000-CO0F Read/write 1,2,3,4,5,6,15,16 Initialized to O
0COF COF0-COFF Read/write 1,2,3,4,5,6,15, 16 Initialized to O
Protection Setting Zone
The protection setting zone is an exchange table is used to read and set the
protection functions. Two setting zones are ila e used by two masters.
Protection Setting Word Address Zone 1 Word Address Zone 2 Access unction Enabled
Setting read buffer 1E00/1E7C 2000/207C R
Setting read request 1E80 2080 R/W
Remote setting request buffer 1F00/1F7C 2100/217C R/W
See "Protection settings" chapter.
Fault Recorder zone
The fault recorder zon ex e table which is used to read disturbance
recording records. Two zo available to be used by two masters.
Disturbance Recording Word Address Zone 1 Word AddressZone Modbus Function Enabled
Choice of transfer function 2200/2203 2400/2403 3/16
Identification zone 2204/2228 2404/2428 3
Disturb. rec. exchange zone 2300 2500 3/6/16
Disturbance recording data 2301/237C 2501/257C 3
See "Disturbance recording" chapter.
L 4
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Data Encoding

For all formats

If a measurement exceeds the maximum permissible value for the related at/the
value read for the measurement will be the maximum permissible value for

format.

16NS format

The information is encoded in a 16-bit word in binary format, absolute value
(unsigned). The 0 bit (b0) is the least significant bit in the wor

16S format signed measurements (temperatures,..

The information is encoded in a 16-bit word as a comN .
Example:

m 0001 represents +1

m  FFFF represents -1.

32NS or 2 x 16NS format
The information is encoded in two 16-bit wort binary format, unsigned. The first
word is the most significant word.

32S format

The information is encoded as a co| f 2 in two words. The first word is the
most significant word:
m 0000, 0001 represen

m  FFFF, FFFF represent:
B format

Rank i bit in the word, n0and F.
Examples F E D Cc B A 9 7 6 5 4 3 2 1 0
TS1to Word address 0101
TS16 16 15 14 13 12 11 1 8 7 6 5 4 3 2 1
Bit address 101x
TS49 to Word address 0104
TS64 64 63 62 61 60 5 57 56 55 54 53 52 51 50 49
Bit address 104x
TC1to Word address 00F0
TC16 16 15 14 13 1 1 10 9 8 7 6 5 4 3 2 1
Bit address 1FOx
STCH1 to Word address 00F1
STC16 16 15 14 13 11 10 9 8 7 6 5 4 3 2 1
Bit address OF1x
L 4
ormat: Sepam™ check-word
\ This format applies only to the Sepam™ check-word that may be accessed at the word
address 0100h. This word contains various items of information relating to:
\ m  Sepam™ operating mode
m time-tagging events.
O Each data item contained in the Sepam™ check-word may be accessed bit by bit,
from address 1000 for bit 0 to 100F for bit 15.
m  bit 15:event present in event zone 1
m  bit 14:Sepam™ in “data loss” status in event zone 1
m  bit 13:Sepam™ not synchronous
m  bit 12:Sepam™ time not correct
m bit 11:presence of events in event zone 2
m  bit 10:Sepam™ in "data loss" status in event zone 2
m  bit 9:major fault in Sepam™
m  bit 8:partial fault in Sepam™
'S m  Dbit 7:setting group A in service
m  Dbit 6:setting group B in service
m  bit 1:Sepam™ in local setting mode
m other bits reserved (undetermined values).
Status changes of bits 1, 6, 7, 8, 10, 12, 13 and 14 of this word trigger the sending of
a time-tagged event.
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Using Remote Indication Bits

Sepam™ provides the communication link with 144 TS. The remote indications (TS)
are pre-assigned to protection and control functions which depend on‘the Sepam™
model. The TSs may be read using the bit or word functions. Each TS transition is
time-tagged and stored in the event stack (see chapter Time-tagging events).

Address Word 0101: TS1 to TS16 (Bit Address 1010 to 101F)

TS Application s4ﬂm2 T40 T42 M41 G40
1 Protection 50/51 unit 1 " m ®E ®E ®E =
2 Protection 50/51 unit 2 A m m E®E ®m
3 Protection 50/51 unit 3 m B E E ®E ® =®
4 Protection 50/51 unit 4 E|’"m = ®m ®E ®m =
5 Protection 50N/51N unit 1 A = ®E E ®E @=m ®m
6 Protection 50N/51N unit 2 " ®E ®E E ®E @®E ®m
7 Protection 50N/51N unit 3 " ®E ®E ®E ®E ®E =m
8 Protection 50N/51N unit 4 " ®E ®E E ®E @® ®
9 Protection 49 RMS alarm set point " § E =
10 Protection 49 RMS tripping set point "= B m =
11 Protection 37 ]

12 Protection 46 unit 1 " ®E ® =
13  Protection 46 unit 2 " ®E ®E E ®E @®E ®m
14 Protection 48/51CR/14x(locked rotor) n
15  Protection 48/51LR/14)(rotor locking on start) n
16  Protection 48/51LRA14 (exCessive starting time) n

Address Word 0102: TS17 to TS32 (Bit Address 1020 to 102F)

TS Applicatio N/ S40 S41 S42 T40 T42 M41 G40
17 _Pretection/27D/unit 1 ]

184 Protection 27D unit 2 n

199, Pratection 27/27S unit 1 " B ®E E ®E ®E ®
20 Protection 27/27S unit 2 " E ®E E ®E ®E ®
21 “QRrotection 27R ]

223, Protection 59 unit 1 " ®E ®E ®E ®E ®E =m
23 | Protection 59 unit 2 " ®E ®E E ®E @® ®
247" Protection 59N unit 1 " ®E ®E E ®E @® ®
25  Protection 59N unit 2 " ®E ®E ®E ®E @® =m
26  Protection 81H unit 1 " ®E ®E E ®E ® ®m
27  Protection 81H unit 2 " ®E ®E ®E ®E ®E =®m
28 Protection 81L unit 1 " ®E ®E E ®E @®E ®m
29 Protection 81L unit 2 " ®E ®E E ®E ®E ®
30 Protection 81L unit 3 " ®E ®E E ®E ®E ®
31 Protection 81L unit 4 " ®E ®E ®E ®E @® ®
32 Protection 66 L]

Address Word 0103: TS33 to TS48 (Bit Address 1030 to 103F)
TS Application

S40 S41 S42 T40 T42 M41 G40

33 Protection 67 unit 1 ] ]
34  Protection 67 unit 2 ] ]
35 Protection 67N unit 1 | I | | I |
36 Protection 67N unit 2 | I | " =
37 Protection 47 " ®E ®E E ®E @®E ®m
38 Protection 32P " = " =
39 Protection 50BF " ®E ®E E ®E @® ®
40 Protection 32Q " =
41  Protection 51V ]
42 TC fault | I ] | I |
43 TP Phase fault " ®E ®E ®E ®E ®E =m
44 TP VO fault ]
45 Reserved
46  Reserved
47  Reserved
48 Reserved
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Address Word 0104: TS49 to TS64 (Bit Address 1040 to 104F)

TS Application S40 S41 S42 T40 T42 M41 G40
49 Reserved
50 Reserved

51 Reserved

52 Reserved
53 Reserved
54 Reserved
55 Reserved
56 Reserved

57 Reserved

58 Reserved
59 Reserved
60 Reserved
61 Reserved
62 Reserved

63 Reserved
64 Reserved

Address Word 0105: TS65 to, TS80 (Bit Address 1050 to 105F)
TS Application — \\ S40 S41 S42 T40 T42 M41 G40
65 Protection 38/49T module 1"alarm,set point sensor 1 "= ®E ® =
66 Protection 38/49T"madule Niripping set point sensor 1
67 Protection 38/49Tgamodule 1 alarm set point sensor 2
68 Protection 38/49T module 1 tripping set point sensor 2

69 Protection 38/49] module 1 alarm set point sensor 3
70 Protection38/49T medule 1 tripping set point sensor 3
71  Profection 38/49T module 1 alarm set point sensor 4
72 Protection 38/49T module 1 tripping set point sensor 4
73, Protection 38/49T module 1 alarm set point sensor 5
74 ““Protection 38/49T module 1 tripping set point sensor 5

75gm, Protection 38/49T module 1 alarm set point sensor 6
76 /Protection 38/49T module 1 tripping set point sensor 6
77[ Protection 38/49T module 1 alarm set point sensor 7
78y, " Protection 38/49T module 1 tripping set point sensor 7
79 Protection 38/49T module 1 alarm set point sensor 8
80 Protection 38/49T module 1 tripping set point sensor 8

Address Word 0106: TS81 to TS96 (Bit Address 1060 to 106F)
TS Application S40 S41 S42 T40 T42 M41 G40

81 Protection 38/49T module 2 alarm set point sensor 1 E E E =
82 Protection 38/49T module 2 tripping set point sensor 1 " ® m =
83 Protection 38/49T module 2 alarm set point sensor 2 E E E =
84  Protection 38/49T module 2 tripping set point sensor 2 = E = =
85 Protection 38/49T module 2 alarm set point sensor 3 E E E =
86 Protection 38/49T module 2 tripping set point sensor 3 E E E =
87 Protection 38/49T module 2 alarm set point sensor 4 E E E =
88 Protection 38/49T module 2 tripping set point sensor 4 "= ® E =
89 Protection 38/49T module 2 alarm set point sensor 5 E E E =
90 Protection 38/49T module 2 tripping set point sensor 5 E E E =
91 Protection 38/49T module 2 alarm set point sensor 6 "= ®E E =
92  Protection 38/49T module 2 tripping set point sensor 6 E § E =
93 Protection 38/49T module 2 alarm set point sensor 7 E § E =
94  Protection 38/49T module 2 tripping set point sensor 7 E E §E =
95 Protection 38/49T module 2 alarm set point sensor 8 " E E =
96 Protection 38/49T module 2 tripping set point sensor 8 " E E =
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Address Word 0107: TS97 to TS112 (Bit Address 1070 to 107F)
TS Application S40 S41 S42 T4 40
97  Recloser in service
98 Recloser in progress
99 Recloser final trip
100 Recloser successful reclosing
101 Send blocking input 1
102 Remote setting blocked
103 Remote control blocked
104 Sepam™ not reset after fault

105 TC/ position discrepancy

106 Matching fault or Trip Circuit Supervision
107 Disturbance recording stored

108 Control fault

109 Disturbance recording blocked

110 Thermal protection blocked ]
111 MET148-1 module sensor fault

112 MET148-2 module sensor fau

Address Word 0108: TS
TS Application
Thermistor trippi

(Bit Address 1080 to 108F)
S40 S41 S42 T40 T42 M41 G40
" ® E E E ®E ®

Inductive
L 2 127 Capacitive

128 Phase inverse rotation

Address Word 0109: TS129 to TS144 (Bit Address 1090 to 109F)

TS Application S40 S41 S42 T40 T42 M41 G40
129 Send blocking input 2 n

130 Reserved

S

133 Reserved
134 Reserved
135 Reserved
136 Reserved
137 Reserved
138 Reserved
@ 139 Reserved
140 Reserved
141 Reserved
142 Reserved
143 Reserved
144 Reserved
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Using Remote Control Commands Address Word 00F0: TC1 to TC16 (Bit Address OF00 to OFOF)
Remote control commands are pre-assigned to TC Application S40 S41 S42 T40 T42 M41 G40
protection, control and metering functions. Theycanbe 1 Tripping = = @ ® E(m =
carried out in two modes: 2 Closing " E E E ®E E =
[ ] diregt mode 3 Swtiching to setting group A "= ® E ®E ®E ®E ®
m confirmed SBO (select before operate) mode 4 Switching to setting group B = = = = m = =
5 Sepam™ reset "= ®E _E E ®E E ®m
It is possible to block all remote control commands with P
s . . 6  Peak demand current zero reset " m mgm m = =
one logic input assigned to the function "block remote 7 Blockth | -
trol"() ock thermal protection " = = =
con : 8  Block disturbance recording triggering (OPG M) "= W8 m ® = =
The logic i t t ti be d in t 9 Confirm disturbance recording triggering (OPG () X" B ®E ®E ®E ®
Z °9'° Input parameter setling can be done Iin two 10 Manual disturbance recording triggering (OPG M) E/ ays ®m ®m ® ®m
modes: . . . 11 Enable recloser na =
m  block if the input is at 1 Disabl |
m  block if the input is at 0 (negative input) 12 Disable recloser L
13  Confirm thermal protection "= B m =
14  Reset undercurrent protection ]

The device tripping and closing and recloser enabling
and disabling remote control commands are
acknowledged if the "CB control" function is confirmed
and if the inputs required for that logic are present on

the MES114
(OfMEs1O8) optional module. Remote Control of the Analog/Output

The analog output of the MSA1T41 medule can be set up for remote control via the
Modbus communicationlink{werdiaddress 010F). The usable range of the numerical
value transmitted is definediby the "min. value" and "max. value" settings of the
analog output.

15  Reserved
16  Reserved
(1) OPG : French acronym for disturbanée reeerding

Direct Remote Control Command

The remote control command is executed when it is
written in the remote control word. The program logic
resets it to zero after the remote control command is

acknowledged. . . .
This function is not affected by remote control block conditions.
Confirmed SBO Remote Control Command

(select before operate)
In this mode, remote control commands involve two
steps:

m  selection by the master of the command to be
sent by writing the bit in the STC word and
checking of the selection by rereading the word

m  execution of the command to be sent by writing
the bit in the TC word.

The remote control command is executed if the bit in
the STC word and the bit in the associated word are
set: the program logic resets the STC bit and TC'bits t@
zero after the remote control command is
acknowledged.

Deselection of the STC bit takes place:

m if the master deselects it by writing in the,STC
word

m ifthe master selects (write bit) a bitother than the
one already selected

m if the master sets a bit in the/TC word which does
not match the selectiony,In this' case, no remote
control command igfexecuted.

(1) The only exceptiohiis,thé'remofte control tripping command TC1 which can be activated at any time.
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Presentation

The communication system time-tags data processed
by Sepam™. The time-tagging function assigns a date
and precise time to status changes so that they can be
accurately classified over time.
Time-tagged data are events that can be processed in
the control room by the remote monitoring and control
system using the communication protocol for the data
logging and chronological display functions.
Sepam™ time-tags the following data:

m  logic inputs

m remote indications

m information pertaining to Sepam™ equipment

(see Sepam™ check-word).

Time-tagging is carried out systematically. The remote
monitoring and control system provides a chronological
display of the time-tagged data.

Time-Tagging

Sepam™ events time-tagging uses absolute time (see
section on date and time). When an event is detected,
it is tagged with the absolute time given by Sepam™’s
internal clock.

All the Sepam™ internal clocks must be synchronized
so as to avoid drifts and all be the same, thereby
allowing inter-Sepam™ chronological sorting.

Sepam™ has two mechanisms for managing its
internal clock:

m time-setting: to initialize or modify the absolute
time. A special Modbus message, called "time
message", is used to time-set each Sepam™

m  synchronization: to avoid Sepam™ internal
clock drifts and ensure inter-Sepam™
synchronization.

Synchronization may be carried out according to fwo
principles:

m internal synchronization: via the
communication network without any additional
wiring

m  external synchronization: via a logiginput with
additional wiring.

At the time of commissioning, themuser sets the
synchronization mode parameter.

Initializating the Time-Tagging Function
Each time the communication system is initialized (energizing of Sepam™), _the
events are generated in the following sequence:

m appearance of "data loss"

W appearance of "incorrect time"

m appearance of "not synchronous"

m disappearance of "data loss".

The function is initialized with the current values of the femete‘indication and logic
input status without creating any events related to these data. After the initialization
phase, event detection is activated. It can only be interrapted by saturation of the
internal event storage queue or by the presence/f a majorfault in Sepam™.

Date and Time

Presentation

An absolute date and time are generated, intetnally by Sepam™, comprising the
following information: Year: Month: Day: Hour: minute: millisecond. The date and time
format is standardized (ref.: IEC 60870-5-4).

Power Outage Protection

The internal clock of Sepam™ Series 40’is saved for 24 hours. After a power outage
that lasts for more than 24 hours, thedime must be reset. The period over which
Sepam™ data and time settingsjare maintained in the event of a power outage
depends on the ambiént,temperature and the age of the Sepam™ unit.

Typical values:

m at77°F m at104 °F
O 24 hours foryears O 24 hours for 3 years
O 18 hours for 10 years O 16 hours for 10 years
O 14hoursfor,15 years O 10 hours for 15 years

Resetting the'Date and Time

Thelinternal cloek’of Sepam™ Series 40 may be time-set in three different ways:
B by the remote monitoring and control system, through the Modbus link,
m ) through SFT2841 software tool, "General characteristics" screen
m Sepam™ display units equipped with advanced UMI.

The,time tagged on events is encoded in 8 bytes as follows:

%15 b14 b13 b12 b1l b10 b09 b08 b07 b06 b05 b04 b03 b02 bo1 b00 word

0 0o 0 O 0 0 0 0O 0 Y Y Y Y Y Y Y word1
0 0O 0 O M M M M 0 O 0 D D D D D word2
0 0o 0 H H H H H 0 O mn mn mn mn mn mn word3
ms ms ms ms ms ms ms ms ms ms ms ms ms ms ms ms word4

Y - 1 byte for years: varies from 0 to 99 years.

The remote monitoring and control system must ensure that the year 00 is greater
than 99.

M - 1 byte for months: varies from 1 to 12.

D - 1 byte for days: varies from 1 to 31.

H - 1 byte for hours: varies from 0 to 23.

mn - 1 byte for minutes: varies from 0 to 59.

ms - 2 bytes for milliseconds: varies from 0 to 59999.

These data are encoded in binary format. Sepam™ is time-set via the "write word"
function (function 16) at the address 0002 with a mandatory 4-word time message.
The bits set to "0" in the description above correspond to format fields which are not
used in and not managed by Sepam™.

Since these bits can be transmitted to Sepam™ with random values, Sepam™
performs the necessary disabling.

Sepam™ does not check the consistency or validity of the date and time received.

Synchronization Clock

A synchronization clock is required to set the Sepam™ date and time;
Schneider Electric has tested the following equipment:

Gorgy Timing, ref. RT300, equipped with the M540 module.
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Reading Events Exchange Word '
Sepam™ provides the master(s) with two event tables. The exchange word manages a special protocol that records events aftera

Each master reads the event table and acknowledges communication problem. The event table is numbered for that purpose.

by writing the exchange word. Sepam™ then updates

its event table. The exchange word includes two fields:

m  most significant byte (MSB) = exchange number (8 bits): 0..255
The events sent by Sepam™ are not sorted
chronologically. b15 [b14 |b13 [b12 [b11 |b10 |b09 |bO8

Structure of EventTable 1:
m  exchange word 0040h
m  event number 1
0041h ... 0048h

Exchange number: 0 .. 255

m event number 2 Description of the MSB of the exchange word.
0049h ... 0050h
m  event number 3 The exchange number contains a numbering byte which identifies the exchanges.
0051h ... 0058h The exchange number is initialized to zef@ when Sepam™ is energized. When it
m event number 4 reaches its maximum value (FFh), it automatically returns to 0.

0059h ... 0060h

Sepam™ numbers the exchanges/andithe master acknowledges the numbering.
Structure of Event Table 2:
m  exchange word 0070h m least significant byte ((SB)= number of events (8 bits): 0..4.
m  event number 1
0071h ... 0078h
m  event number 2
0079h ... 0080h

m  event number 3
0081h ... 0088h Numberiof.events: 0 .. 4

b07 | b06 | b05 |b04 |[H0O3 1H02,1001 |b00

m  event number 4
0089 ... 0090h Description of the LSB ofithe exchange word.

The master must read a block of 33 words starting at Sepam™ indicates the number of significant events in the event table in the least

the address 0040h/0070h, or 1 word at the address significantfbyte of the exchange word. Each non-significant event word is initialized
0040h/0070h. to zeéro.

Event Table Acknowledgment

To infornm Sepam™ that the block read by the master has been correctly received,
the master writes the number of the last exchange made in the "Exchange number"
field@and resets the "Number of events" field of the exchange word to zero. After
acknowledgment, the four events in the event table are initialized to zero and the old,
acknowledged events are erased in Sepam™.

Until the exchange word written by the master becomes "X,0" (with X = number of the
previous exchange that the master wishes to acknowledge), the exchange word in
the table remains at "X, number of previous events".

Sepam™ only advances the exchange number when new events are present (X+1,
number of new events).

If the event table is empty, Sepam™ performs no processing operations when the
master reads the event table or the exchange word.
The data are encoded in binary format.

Clearing an Event Queue

Writing a value "xxFFh" in the exchange word (any exchange number, event
number = FFh) reinitializes the corresponding event queue (all stored events not yet
transmitted are deleted).

Sepam™ in Data Loss (1) / No Data Loss (0) status

Sepam™ has two internal storage queues with a capacity of 64 events. If one of the
queues becomes filled, namely, 63 events already present, the "data loss" event is
generated by Sepam™ in the 64t position.

The event detection process stops and the most recent events are lost.
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Event Encoding Description
An event is encoded in eight words with the following structure:

Most Significant Byte Least Significant Byte
Word 1: Event Type
08 00 For remote indicatiog internal data
logic inputs

Word 2: Event Address

's 1000 to 10BF

Word 3: Reserved

00 00

Word 4: Falling Edge: Disappearance or Rising Ed

00 00

00 01 ising edge
Word 5: Year

00
Word 6: Month-Day

1 to 12 (month)

Word 7 : Hours-Minutes
0 to 23 (hours) 9 (minutes)
Word 8: Milliseconds
0 to 59999
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master computer Synchronization

Sepam™ accommodates two synchronization modes:
m ‘internal via the network" synchronization mode by the broadcastin
message" frame via the communication network. Slave number 0 is
broadcasting
m ‘"external" synchronization mode via a logic input.
The synchronization mode is selected at the time of commissioning viagFT2841.

Internal Synchronization via Network Mode
The “time message" frame is used for both time-setting S ™
]

DE50477

synchronization. It must be sent regularly at brief int een 10 and 60
seconds) in order for synchronous time to be obtained

Sepam™'’s internal clock is reset each time a new-i me is received, and
synchronization is maintained if the differenc@in synchronism is less than 100
milliseconds.

network

With internal synchronization via the ne’ k, accuracy is linked to the master and
its mastery of time frame transmissi th mmunication network.
Sepam™ is synchronized e the end of the receipt of the frame. Time
v changes are made by sendin e to Sepam™ with the new date and time.

Sepam™ then switche sitional non-synchronous status.
Architecture for "internal synchronization" via the

communication network.

When Sepam™ is i
seconds, the appeal

us status, if no "time message” is received for 200
"not synchronous" event is triggered.

L 4

N
S

Q
o
&

L 4
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master computer

Sepam

clock

network

Sepam

JL

synchronization
link?

Architecture for "external synchronization" via a logic input.

Synchronization (cont’d)

External Synchronization via a Logic Input Mode

Sepam™ can be synchronized externally by means of a logic input (121) (the
MES114 module is required). The synchronization pulse is determined by‘the rising
edge of the logic input.

Sepam™ can adapt to all synchronization pulse periods from 10to 60 s, by 10 s
steps. The shorter the synchronization period, the moregccurate time-tagging of
status changes is.

The first time frame is used to initialize Sepam™ withithe absolute date and time. The
following frames are used to detect any time changes.

The synchronization pulse resets Sepam'’s intetnal clock. In the initialization phase,
when Sepam™ is in "non-synchronous" mede, resetting is allowed within a window
of +4 seconds.

In the initialization phase, the resettingyprocess (switching of Sepam™ into
"synchronous" mode) is based of*f@ymeasurement of the difference between
Sepam™'’s current time and the nearestten second period. This measurement is
taken at the time of the receipt of the synchronization pulse following the initialization
time frame. Resetting is allowedif the difference is less than or equal to 4 seconds,
in which case Sepami™ switches 6 "synchronous" mode.

After switching to“synchranous” mode, the resetting process is based on measuring
a difference between‘S8epam™’s current time and the nearest ten second period
when a synchrohization pulse is received. Resetting is adapted to match the
synchronizatien, pulse, period.

The synchronization pulse period is determined automatically by Sepam™
whenfitjis energized. It is based on the first two pulses received. The
synchronization pulse must therefore be operational before Sepam™ is
energized.

The synchronization function only operates after Sepam™ has been time-set,
meaning, after the disappearance of the "incorrect time" event.

Any time changes greater than +4 seconds are made by sending a new time frame.
The switch from summer time to winter time (and vice versa) is made in this way as
well. There is a temporary loss of synchronism when the time is changed.

The external synchronization mode requires a "synchronization clock " to generate a
precise periodic synchronization time pulse.

If Sepam™ is in "correct time and synchronous" status, and if the difference in
synchronism between the nearest ten second period and the receipt of the
synchronization pulse is greater than the synchronism error for two consecutive
synchronization pulses, it switches into non-synchronous status and generates the
appearance of a "not synchronous" event.

Likewise, if Sepam™ is in "correct time and synchronous" status, and does not
receive a synchronization pulse for 200 seconds generates the appearance of a "not
synchronous" event.
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Remote Reading

Settings Accessible for Remote Reading

Reading of the settings of all the protection functions
may be accessed remotely in two independent zones to
enable operation with two masters.

Exchange Principle
Remote reading of settings (remote reading) takes
place in two steps:

m first of all, the master indicates the code of the
function for which it wishes to know the settings
by means of a "request frame". The request is
acknowledged, in the Modbus sense of the term,
to free the network

m the master then reads a reply zone to find the

required information by means of a "reply frame".

Each function has its own particular reply zone
contents. The time needed between the request and
the reply is linked to Sepam™’s low-priority cycle time
and may vary from a few tens to several hundreds of
milliseconds.
m  setting zone 1
O read: 1EOOh-1E7Ch
O read request: 1E80h
O remote setting: 1FOOh-1F7Ch
m  setting zone 2
O read: 2000h -207Ch
O read request: 2080h
O remote setting: 2100h -217Ch

Request Frame
The request is made by the master using a "write word" operation (functign 6 or 16)
at the address 1E80h or 2080h of a 1-word frame consisting of the following:

1E80h/2080h

B15\B14|B13|B12\B11 \B1o|Bog|Bos Bo7\Boe\Bos|Bo4|Bos\Boz\801 |Boo

Function code Unit number

The content of the address 1E80h/2080h can be read using'a Modbus "read word"
operation (function 3).
The function code field may have the following values:
m  01hto 99h (BCD encoding) for protection functions.
The unit number field is used as follows:
m for protection functions, it indicates the unit invalved; varying from 1 to N, N
being the maximum number of relays available infthe Sepam™
m  when only one unit of a protection function is available, this number field is not
controlled.
Exception Replies
In addition to the usual cases, Sepam™“ean send Modbus type 07 exception replies
(not acknowledged) if another remoté“teading request is being processed.
Reply Frame
The reply, sent back by Sepam™, fits intofa zone with a maximum length of 25 words
at the address 1E00h or 2000hy whigh comprises the following:

1E00h-1E7Ch/2000h-207Ch

B15\B14|B13|B12|B11 \B1o|Bog|Bos Bo7\Boe\Bos|Bo4|Bos\Boz\501 |BOO

Function code Unit number

Settings

Thistzone is'read by a Modbus "read word" operation (function 3) at the address
2000h.

Theylength,of the exchange may concern:
m/ irst word only (validity test)
H maximum size of the zone (125 mots)
W usable size of the zone (determined by the function being addressed).

However, reading must always begin at the first word in the zone (any other address
triggers an exception reply "incorrect address"). The first word in the zone (function
code and unit number) can have the following values:

® Xxxyy: with
o function code xx different from 00 and FFh
O unit number yy different from FFh.

The settings are available and confirmed. They word is a copy of the "request frame".
The zone contents remain valid until the next request is made.

m  FFFFh: the "request frame" has been processed, but the results in the "reply
zone" are not yet available. Itis necessary to repeat "reply frame" reading. The
other words are not significant.

m  xxFFh: with the function code xx different from 00 and FFh. The read request
for the settings of the designated function is not valid. The function is not
included in the particular Sepam™, or remote reading of it is not authorized:
refer to the list of functions which accommodate remote reading of settings.
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CAUTION

RISK OF UNINTENDED OPERATION

m  The device must only be configured and set
by qualified personnel, using the results of the
installation protection system study.

m  During installation commissioning and
following any modification, verify that the
Sepam™ configuration and protection
function settings are consistent with the
results of this study.

Failure to follow these instructions can result in
equipment damage.

Remote Setting

Data that can be Remotely Set
Writing of the settings of all the protection functions may be accessed remotely.

Exchange Principle

Remote setting is allowed for Sepam™ units.

Remote setting is carried out for a given function unit by unit.
It takes place in two steps:

m first of all, the master indicates the function code anddinit humber, followed by
the values of all the settings in the "write request frame4 The request is
acknowledged to free the network

m the master then reads a reply zone designed for.checking that the settings
have been processed. Each function haslits own particular reply zone
contents.

They are the same as those of the remotejreading function reply frame.

To use remote setting, itfiSinecessary to make all the settings for the
function concerned, even if some ofghem have not changed.

Request Frame

The request is made by the magter using a "write n words" operation (function 16) at
the address 1F00Oh or 2100h. The/zong to be written contains a maximum of 125
words.

It contains the values of all the settings and consists of the following:

1F00h/2100h

B15 |B14 |B13 [ Bi2{B11 | B0 [ B09 | B8 | B07 | BO6 | BO5 | B4 | BO3 [ BO2 | BO1 | BOO

Function code Unit number

Settings

The'eantent of the address 2100h may be read using a "read n words" operation
(function8).
m Qthe function code field may have the following values:
01h to 99h (BCD encoding) for the list of protection functions FO1 to F99
m the unit number field is used for protection functions. It indicates the unit
involved, varying from 1 to N, N being the maximum number of units available
in the Sepam™. It may never be equal to 0.
Exception Reply
In addition to the usual cases, le Sepam™ can send type 07 exception replies (not
acknowledged) if:
m another remote reading or setting request is being processed
m the remote setting function is blocked.
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Reply Frame

The reply sent back by Sepam™ is the same as the remote reading repl m

fits into a zone with a maximum length of 125 words at the address 1EO00R or 2000h,
and is composed of the effective settings of the function following a sema eck:

1E00h-1E7Ch/2000h-207Ch
B15|B14 [B13[B12[B11 [B10 | B09 | B08 Bo7\Boe\Bos|Bo4|Bos\Boa B01 [ B0O
Unit number

Function code

Settings

(special field for each function

This zone is read by a "read n words" operation cti at the address 1E0Oh or
2000h.
The length of the exchange may affect:
m first word only (validity test)
m  maximum size of the zone (125 words)
B usable size of the zone (determin
However, reading must always begi

triggers an exception reply "incorrect s".

the function being addressed).
word in the zone. Any other address

de and unit number) has the same values as
ding reply frame.

The first word in the zone (functio
those described for th

m Xxxyy: with:
o function c X ent from 00 and FFh
O unit numbér yy-different from FFh.

The settings ar il nd confirmed. The word is a copy of the "request frame".

The zon n ain valid until the next request is made.
no uest frame has yet been formulated.

ially the case when Sepam™ is energized.

heriwords are not significant.
Fh: the "request frame" has been processed, but the results in the "reply
ne" are not yet available. It is necessary to repeat "reply frame" reading. The
other words are not significant.
xxFFh: with the function code xx different from 00 and FFh. The read request
for the settings of the designated function is not valid. The function is not

included in the particular Sepam™, or access to settings is impossible, in both
read and write modes.
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Description of Settings

Data format

All the settings are transmitted in signed 32-bit integer format (encod as
complement of 2).

Particular setting value:

7FFF FFFFh means that the setting is out of the validity range. e

(D The Enabled or Disabled setting is encoded as follows:

0 = Disabled, 1 = Enabled

(@ The tripping curve setting is encoded as follo

0 = definite

1 =inverse 9=IEC

2 =long time inverse 10=1E

3 = very inverse 11 E . inverse
4 = extremely inverse 1 Very inverse
5 = ultra inverse Extr. inverse
6 =RI inverse

7 =1EC SIT/A 'AC very inverse

8 =IECLTI/B = IAC extr. inverse

(@ The timer hold delay curve Settj
0 = definite time
1=IDMT

@ The H2 restrain
0 = H2 restraint
1 =no H2 restrai
() The tripping
0 = definite tim
1=IDMT

(®) Setting/of |

and CB control

g curve for negative sequence undercurrent:

nite 9=I|EC VIT/B 12 = |[EEE Very inverse

/A 10=IEC EIT/C 13 = |[EEE Extr. inverse

ECLTI/B 11 = IEEE Mod. inverse 17 = Schneider specific
e activation of each of the cycles is encoded as follows:

Activation by

espondence between bit position / protection according to the table below:

0 Instantaneous phase overcurrent, unit 1

1 Time-delayed phase overcurrent, unit 1

2 Instantaneous phase overcurrent, unit 2

3 Time-delayed phase overcurrent, unit 2

4 Instantaneous phase overcurrent, unit 3

5 Time-delayed phase overcurrent, unit 3

6 Instantaneous phase overcurrent, unit 4

7 Time-delayed phase overcurrent, unit 4

8 Instantaneous ground fault, unit 1

9 Time-delayed ground fault, unit 1

10 Instantaneous ground fault, unit 2

11 Time-delayed ground fault, unit 2

12 Instantaneous ground fault, unit 3

13 Time-delayed ground fault, unit 3

14 Instantaneous ground fault, unit 4

15 Time-delayed ground fault, unit 4

16 Instantaneous directional ground fault, unit 1

17 Time-delayed directional ground fault, unit 1

18 Instantaneous directional ground fault, unit 2

19 Time-delayed directional ground fault, unit 2

20 Instantaneous directional phase overcurrent, unit 1
21 Time-delayed directional phase overcurrent, unit 1
22 Instantaneous directional phase overcurrent, unit 2
23 Time-delayed directional phase overcurrent, unit 2
24 V_TRIPCB (logic equation)

The bit status is encoded as follows:
0 = No activation by the protection function
1 = Activation by the protection function.
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General Settings (Read Only)

Function number: 3002

Setting Data Format/Unit

1 Rated frequency 0=50Hz, 1=60Hz

2 Remote setting enabled 1 = disabled

3 Working language 0 = English, 1 = other

4 Active group of settings 0=CGroup A

113
remote control

5 Setting mode S,1=I/s

6 Phase CT rating 1=1A,2=LPCT

7 Number of phase CTs CTs,1=2CTs

8 Rated current IN

9 Basic current IB

10 Residual current determination mode 0 = None
1=2ACSH
2=20ACSH
3=1ACT
4=5ACT
5 = ACE990 Range 1
6 = ACE990 Range 2
7=5ACSH
8 = Sensitive 1 ACT
9 = Sensitive 5A CT

11 Rated residu 0.1A

12 Integratiol o 0=5mn,1=10mn
2=15mn,3=30 mn
4 =60 mn

13 Reserve

14 Ra imal ltage V|, p \

15 Rated ary voltage V|, s 0=100V,1=110V
2=115V,3=120V
4=200V,5=250V

16 T wiring 0=3V,1=2V,2=1V

1 Residual voltage mode O0=None1=X3V

2 = external VT - V| s/V3
3 = external VT - V|, s/3

Type of cubicle 0 = main 1= feeder

Increment active power 0.1 kW.h

20 Increment reactive power 0.1 kVAR
L 4 \
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Protection Settings

Protection settings are organized according to increasing ANSI code

ANSI 27/27S - Undervoltage
Function number: 10xx
relay 1: xx = 01, relay 2: xx = 02

Setting Data Format/Unit
1 Latching ®
2 CB control
3 Activity
4 Reserved
5 Reserved -
6 Voltage mode 0 = phase-to-neutral,
1 = phase-to-phase
7 Vs (or V,s) set point % V. p (or Vi ,p)
8 Tripping time delay 10 ms
9 Reserved -
10 Reserved -
11 Reserved -
12 Reserved -
ANSI 27D - Positive Se oltage
Function number: 08xx
relay 1:xx =01, r :
Setting Format/Unit
1 ®
2 ®
3 @
4 N
5 -
6 % VLLp
7. Tripping time delay 10 ms
8 Reserved -
Reserved -
Reserved -
Reserved -
| 27R - Remanent Undervoltage
S QFunction number: 0901
Setting Data Format/Unit
\ 1 Latching ®
2 Reserved -
\ 3 Activity [©)
4 Reserved -
5 Reserved -
6 V| s set point % V p
7 Tripping time delay 10 ms
8 Reserved -
9 Reserved -
10 Reserved -
11 Reserved -
ANSI 32P - Active Overpower
Function number: 2301
Setting Data Format/Unit
* 1 Latching @
2 CB control ®
3 Activity @
4 Type 0 = reverse power
1 = overpower
5 Reserved -
6 Reserved -
7 Ps set point 100 W
8 Tripping time delay 10 ms
9 Reserved -
10 Reserved -
11 Reserved -
12 Reserved -
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ANSI 32Q - Reactive Overpower
Function Number: 2401

Setting Data Format/Unit
1 Latching ®
2 CB control ®
3 Activity @
4 Type 0 = reverse power
5 Reserved
6 Reserved
7 Qs set point
8 Tripping time delay
9 Reserved
10 Reserved
11 Reserved
12 Reserved

ANSI 37 - Phase Undercurrent
Function number: 0501

Setting Data Format/Unit
1 Latching ®
2 CB control @
3 Activity O
4 R
5 -
6 % 1B
7 10 ms
8 -
9 -
1 -
1 -

mber: 15xx
=01torelay 16 : xx = 10h

Data Format/Unit

A
F .
avih
1 Latching @
'S @ CB control ®
Activity [©)

Reserved -

Reserved -
Alarm set point °C
Trip set point °C
Reserved -
Reserved -
Reserved -
Reserved -

@ ANSI 46 - Negative Sequence / Unbalance

—“|=2|lOo|o|N|O|O| >

—|o

Function number: 03xx
relay 1: xx = 01, relay 2: xx = 02

Setting Data Format/Unit

1 Latching @
P 2 CB control ®

3 Activity O

4 Reserved -

5 Reserved -

6 Tripping curve @

7 Is set point % 1B

8 Tripping time delay 10 ms

9 Reserved -

10 Reserved -

11 Reserved -

12 Reserved -
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ANSI 47 - Negative Sequence Overvoltage
Function number: 1901

Setting Data

Latching

Format/Unit

CB control

Activity

Reserved

Reserved
Vs2 set point
Tripping time delay

Reserved

Reserved

Reserved

=S| 2| O|O|N|O|O| & W] N =

= o

Reserved

ANSI 48/51LR/14 - Locked Rotor, Exce
Function number: 0601

Setting Data Format/Unit
1 Latching ®
2 CB control @
3 Activity [©
4 Reserved -
5 -
6 % IB
7 10 ms
8 10 ms
art time delay 10 ms
Data Format/Unit
Latching
CB control ®
Activity [©)
O Negative sequence factor K 0 : without
L 2 1: low (2.25)
\ 2 : average (4.5)
3 : high (9)
5 Current threshold Is (switching from rate 1/rate 2) % IB
\ 6 Accounting for ambient temperature 0:no
1:yes
7 Maximum equipment temperature °C
8 Additional settings taken into account (rate 2) 0:no
1:yes
@ 9 "Learned" cooling time constant (T2 learnt) taken into  0: no
account 1:yes
10 Reserved
11 Reserved
12 Rate 1 - heatrise alarm set point %
13 Rate 1 - heatrise tripping set point %
14 Rate 1 - heating time constant mn
15 Rate 1 - cooling time constant mn
16 Rate 1 - initial heatrise %
¢ 17 Reserved
18 Reserved
19 Reserved
20 Reserved
21 Reserved
22 Rate 2 - heatrise alarm set point %
23 Rate 2 - heatrise tripping set point %
24 Rate 2 - heating time constant mn
25 Rate 2 - cooling time constant mn
26 Rate 2 - initial heatrise %
27 Rate 2 - base current for rate 2 0.1A
28 Reserved
29 Reserved
30 Reserved
31 Reserved
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ANSI 50/51 - Phase Overcurrent
Function number: 01xx
relay 1: xx = 01 to relay 4: xx = 04

Setting Data Format/Unit
1 Latching
2 CB control
3 Activity
4 Confirmation
5 Reserved
6 Reserved
7 Group A — tripping curve
8 Group A — Is set point
9 Group A — tripping time delay
10 Group A — timer hold curve
11 Group A — timer hold delay
12 Reserved -
13 Reserved -
14 Reserved -
15 Reserved -
16 Group B — tripping ®
Group B -1 0.1A
ay 10 ms
®
10 ms
ata Format/Unit
Latching ®
Reserved -
3 Activity [©)
4 Reserved -
¢ Reserved -
6 Use close position of circuit breaker @
7 Is set point 0.1A
8 Tripping time delay 10 ms

9 Reserved -

10 Reserved -

11 Reserved -

Q
&

L 4
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ANSI 50N/51N - Ground Fault
Function number: 02xx
relay 1: xx = 01 to relay 4 : xx = 04

Setting Data Format/Un
1 Latching ®
2 CB control @
3 Activity @ ¢
4 Type of Ir alculated, 1 measured
5 Reserved
6 Reserved
7 Group A — tripping curve ®
8 Group A — Isr set point 0.1A
9 Group A — tripping time delay 10 ms
10 Group A — timer hold curve ®
11 Group A — timer hold delay 10 ms
12 Group A — H2 restraint 0yes, 1 no
13 Reserved -
14 Reserved -
15 Reserved -
16 Reserved -
@
0.1A
10 ms
®
10 ms
Ovyes, 1no
I V - Voltage-Restrained Phase Overcurrent
e Data Format/Unit
Latching @
CB control @
Activity @
L 2 Reserved -
\ 5 Reserved -
6 Tripping curve @
7 Is set point 0.1A
8 Tripping time delay 10 ms
9 Timer hold curve @
10 Timer hold delay 10 ms
11 Reserved -
12 Reserved -
13 Reserved -
14 Reserved -
ANSI 59 - Overvoltage
Function number: 11xx
relay 1: xx =01, relay 2 : xx = 02
Setting Data Format/Unit
s 1 Latching @
2 CB control ®
3 Activity [©
4 Reserved -
5 Reserved -
6 Voltage mode 0 = phase-to-neutral
1 = phase-to-phase
7 Vs (or V,s) set point % V. p (or Vi,p)
8 Tripping time delay 10 ms
9 Reserved -
10 Reserved -
11 Reserved -
12 Reserved -
Schneider
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ANSI 59N - Neutral Voltage Displacement

Function number: 12xx

relay 1: xx = 01, relay 2: xx = 02

Setting Data Format/Unit
Latching

CB control

Activity

Reserved
Reserved

Vsr set point
Tripping time delay
Reserved
Reserved
Reserved
Reserved

= |2 O|O|N[O|O| A W] N| =

k=l

ANSI 66 - Starts per Hour
Function number: 0701

Setting Data Format/Unit
1 Latching @
2 Reserved -
3 Activity O
4 Reserved -
5 Reserve -
6 Period of ti Hours
7 Total nu 1
8 Number 1
r 1
Minutes
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ANSI 67 - Directional Phase Overcurrent
Function number: 21xx
relay 1:xx =01, relay 2 : xx = 02

Setting Data Format/U
1 Latching @
2 CB control ®
3 Activity @ L 4
4 Reserved
5 Reserved
6 Group A — direction
7 Group A — characteristic angle 0 =30° angle
1=45°angle
2 =60° angle
8 Group A — tripping logic 0 = one out of three
1 = two out of three
9 Group A — tripping curve @
10 Group A — Is set point N 01A
11 Group A — tripping time del 10 ms
12 Group A — timer hold curve ®
13 Group A — timer hold @A 10 ms
14 Reserved -
Reserved -
0 line, 1 bus
0 =30° angle
1=45°angle
2 =60° angle
0:1on3,1:20n3
@
0.1A
Group B — tripping time delay 10 ms
Group B —timer hold curve @
Group B — timer hold delay 10 ms

Reserved N
Reserved -
Reserved R

Reserved N
L 4 \< ’
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ANSI 67N/67NC - Directional Ground Fault
Function number: 22xx
relay 1: xx = 01, relay 2: xx = 02

Setting Data Format/Unit
1 Latching ®
2 CB control @
3 Activity ¢
4 Type

5 Type of Ir (Sum or Zero Sequence CT)

6 Reserved

7 Reserved

8 Group A — direction 0 line, 1 bus

9 Group A —types 1 and 2: characteristic al 0 =-45° angle
1=0°angle
2 =15°angle
3 =30° angle
4 = 45° angle
5 =60° angle
6 =90° angle

Group A — type 3: limit 1 0 to 359°

2 =76° sector
3 = 83° sector
4 = 86° sector

0 to 359°
@
2: Isr set point 0.1A
0.01 A
10 ms
% V. p
0.1% V,p
10 ms
10 ms
% Vb
Reserved -
Reserved -
S Group B — direction 0 line, 1 bus
Group B — types 1 and 2: characteristic angle 0 =-45° angle
K\ 1=0°angle
2 =15°angle
3 =30° angle
4 = 45° angle
\ 5=60° angle
6 = 90° angle
O Group B — type 3: limit 1 0 to 359°
@ 25 Group B — type 1: sector 2 =76° sector
3 = 83° sector
4 = 86° sector
Group B — type 3: limit 2 0 to 359°
26 Group B — tripping curve ®
27 Group B — types 1 and 2: Isr set point 0.1A
Group B — type 3: Isr set point 0.01 A
28 Group B — tripping time delay 10 ms
29 Group B —types 1 and 2: Vsr % V. p
Group B —type 3: Vsr 0.1% V. p
¢ 30 Group B — timer hold curve
31 Group B — timer hold delay 10 ms
32 Group B — memory time 10 ms
33 Group B — memory voltage % V. p
34 Reserved -
35 Reserved -
36 Reserved -
37 Reserved -
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ANSI 79 - Recloser
Function number: 1701

Setting Data
1 Activity
2 Number of shots
3 Reclaim time
4 Safety time until ready
5 Dead time extension
6 Maximum waiting time
7 Reserved
8 Reserved
9 Shot 1 activation mode
10 Shot 1 dead time
11 Reserved
12 Reserved
13 Shot 2, 3, 4 activation mode
14 Shot 2 dead time
15 Shot 3 dead time
16 Shot 4 dead time
17 Reserved -
18 Reserved -

ANSI 81H - Overfi
Function numbery1
relay 1: xx =01, r

Format/Unit
®
®
©)
Reserved -
Fs set point 0.1 Hz
Tripping time delay 10 ms
Reserved -
Vs set point % V. p
Reserved -
Reserved N
L 4
ANSI 81L - Underfrequency
\ Function number: 14xx
relay 1: xx = 01 to relay 4: xx = 04
Setting Data Format/Unit
1 Latching ®
2 CB control ®
3 Activity [©
4 Reserved -
5 Reserved -
6 Fs set point 0.1 Hz
7 Tripping time delay 10 ms
8 Restraint 0 none
1 on frequency
variation
9 Vs set point % V. p
@ 10 Blocked threshold on frequency variation
Schneider
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Other Protection Settings

ANSI 60 - CT Supervision
Function number: 2601
Setting Data Format/Unit
Reserved - @
Reserved
Activity
Reserved

Reserved

Behavior on 46, 51N, 32P, 32Q functions
Tripping time delay
Reserved
Reserved
Reserved -
Reserved -

ANSI 60FL - VT Supervision \

Function number: 2701

none, 1 block
10 ms

= |2 O|o|IN|O|O| A~ W N =

- o

Setting Data Format/Unit
1 Reserved -
2 Reserved -
3 Activity [©)
4 Reserve -
5 -
6 f3V/2V, ®
7 ®
8 iterion @
9 27/278S, 27D, 32P, 32Q, 0 none, 1 block
, 59N functions
ehavior on 67 function 0 non directional,
1 block
havior on 67N function 0 non directional,
1 block
V2 set point % Vn
12 set point % In
Time delay loss 3V/ 2V, 10 ms
’S 1 Time delay V2, 12 10 ms

Reserved -

\ 17 Reserved -
18 Reserved -
\ 19 Reserved -

L 4

158 63230-216-219-B1 sc&"gldter © 2007 Schneider Electric. All Rights Reserved.
ectric



Modbus Communication

Disturbance Recording

Presentation

The disturbance recording function is used to record
analog and logical signals during a time interval.
Sepam™ Series 40 can store up to 19 records.
Each record is made up of two files:

m configuration file with suffix .CFG

m  data file with suffix .DAT.

The data of each record may be transferred via the
Modbus link.

Itis possible to transfer 15 records at 60 Hz to a remote
monitoring and control system. A record can be
transferred as many times as possible until it is
overwritten by a new record.

If a record is made by Sepam™ while the oldest record
is being transferred, the oldest record is stopped.

If a command (such as a remote read or remote setting
request) is carried out during the transfer of a
disturbance recording record, the record in not
disturbed.

Time-Setting

Each record can be dated.

Time-setting of Sepam™ is described in the "Time-
Tagging Events" section.

Transferring Records

Transfer requests are made record by record. A
configuration file and a data file are produced for each
record.

The master sends the commands to:
m determine the characteristics of the records
stored in an identification zone
m read the contents of the different files
acknowledge each transfer
m reread the identification zone to ensure thatthe

record still appears in the list of records availables

Two transfer zones are available:

m transfer zone 1
O request frame: 2200h-2203h
O identification zone: starting at 2204h
O reply frame: starting at 2300h

m transfer zone 2
O request frame;,2400h-2403h
O identification,zone; starting’at 2404h
O reply framgistartingiat 2500h.

Reading the Identification Zone
Given the volume of data to be transmitted, the master must ensure that there“are
data to be recovered and prepare the exchanges when necessary.
The identification zone, described below, is read by the reading of N wordssstarting
at the address 2204h/2404h:
m  two reserve words forced to 0
size of record configuration files encoded in one word
size of record data files encoded in two words
number of records encoded in one word
date of record 1 (most recent) encoded in foutwords (see format below)
date of record 2 encoded in four words (see format below)

date of record 19 (least recent) encoded in four wetds (see format below)
m 28 reserve words.
These data are all consecutive.

Reading the Contents of the Different'Eiles

Request Frame

The master makes the request by writing,the date of the record to be transferred
(function 16) in four words starting atithe address 2200h.

Requesting a new record amountstesstopping the transfers that are in progress. This
is not the case for an identificatioh,zone transfer request.
2200h/2400h

B15 \B14\B13|B12|B11 |B10\Bog|Bos|Bo7\Boe\Bos\Bo4|503|Boz\Bo1 \Boo

o O O of"e O O O Y Y Y Y Y Y Y Y

O O OO M%M M M O O O D D D D D

(0] o (0) H H H H H O (0] mn mn mn mn mn mn

ms ms Ms /Mg MS MS MS MS MS MS MS MS MS MS MS ms

Y A1 byte for years: varies from 0 to 99 years.

Theyremote monitoring and control system must ensure that the year 00 is later than
99.

M=%, byte’for months: varies from 1 to 12.

D) 1 byte for days: varies from 1 to 31.

H - 1%byte for hours: varies from 0 to 23.

mn’- 1 byte for minutes: varies from 0 to 59.

ms - 2 bytes for milliseconds: varies from 0 to 59999.

Reply Frame
Reading of each portion of configuration and data file records by a 125-word read
frame (function 3) starting at the address 2300h.

2300h/2500h

B15\B14\B13|B12|B11 \B10\Bog|Bos 807\506\505\Bo4|Bos|Boz\Bo1 \Boo

Number of usable bytes
in the data zone

Exchange number

Reading should always begin with the first word in the address zone (any other
address triggers an exception reply "incorrect address").

The configuration and data files are read in their entirety in Sepam™. They are
transferred adjacently.

© 2007 Schneider Electric. All Rights Reserved.
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Modbus Communication

Disturbance Recording

If the master requests more exchanges than necessary, the exchange number.
remains unchanged and the number of usable bytes is forced to 0. To guar@ntee data
transfers, a response time of about 500 ms between each read operation‘at 2300h is
allowed

The first word transmitted is an exchange word. The exchange word comprises two
fields:

m the most significant byte contains the exchange numbeFilt is initialized to zero
after an energizing operation. It is incremented by 1 by Sépam™ each time a
transfer takes place successfully. When it reachegthe valug FF, it
automatically goes back to zero

m the least significant byte contains the number©f usable bytes in the data zone.
It is initialized to zero after an energizing operation and must be different from
FFh.

The exchange word may also have the following,values:
m  xxyy: the number of usable bytes in“the datazone yy must be different from
FFh
m  0000h: no "read requeste frame" has,yet been formulated. This is especially
true when Sepam™ is energizedjyThe‘other words are not significant.
m  FFFFh: the "request frameé has been processed, but the results in the reply
zone are not yet availablex

It is necessary to repedt*reply frame" reading. The other words are not significant.
The words that follow the'éxchange word make up the data zone.

Since the configuration and,data files are adjacent, a frame may contain the edn of
the configuration andithe beginning of the data file of a record.

The remote m@nitaring,and control system software must reconstruct the files in
accordanégywith the transmitted number of usable bytes and the size of the files
indicated in the identification zone.

Acknowledging a Transfer

To'informSepam™ that a record block that it has just read has been received
correctly, the'master must write the number of the last exchange that it has carried
oltinithe “exchange number" field and set the "number of usable bytes in the data
zone" ofithe exchange word to zero.

Sépam™ only increments the exchange number if new acquisition bursts are
present.

Rereading the Identification Zone

To ensure that the record has not been modified, during its transfer by a new record,
the master rereads the contents of the identification zone and ensures that the date
of the recovered record is still present.
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Modbus Communication

Reading Sepam™ Identification

Sepam™ Series 40 Identification
The objects making up the Sepam™ Series 40
identification are listed below.

Presentation

The "Read Device Identification" function is used to access the infor
(in a standardized manner) in order to clearly identify a device. The
made up of a set of objects (ASCII character strings).

ion i
cription is
Sepam™ Series 40 accepts the "read identification" function (conforzity level 02).

For a complete description of the function, go to www.m
below covers a subset of the function, adapted to Sepam”

s.org. The description
s 40.

Implementation

Request Frame
The request frame is made of the following co
Field Size (bytes)
Slave number
43 (2Bh)
14 (OEh)
01 or 02
00
CRC16

Generic nction code
R ice identification
of re,
bji umber

N = = 2 o o

The type of read is used ct

Reply Frame
The reply frame is

plified (01) or a standard (02) description.

ollowing components.:
e (bytes)

Number Type Value

0 VendorName "Square D" Generic access function code

1 ProductCode Application EAN13 code Read device identification

2 MajorMinorRevision Application version number Type of read
(Vx.yy) Conformity level

3 VendorURL "www.schneider-electric.com" Continuation-frame flag (none for Sepam™)

4 ProductName "Sepam™ Series 40" Reserved

5 ModelName Application name Number of objects (according to read type)
("M41 Motor") Number of first object

6 UserAppName Sepam™ marking Length first object

ASCII string of first object

Number n'" object
Length n" object
ASCII string of n" object

Exception Frame
If an error occurs during request processing, a special exception frame is sent.

Field Size (bytes)
Slave number 1
171 (ABh) 1 Generic access exception (2Bh + 80h)
14 (OEh) 1 Read device identification
01 or 03 1 Type of error
CRC16 2
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Installation Safety Instructions
Before Starting

This page contains important safety instructions that must be followed before
attempting to install, repair, service or maintain electrical equipment. Caréfully read
and follow the safety instructions described below.

A DANGER
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

m  Apply appropriate personal protective equipment (PPE) and follow safe
electrical work practices. In the USA, see NFPA Z0E:

m  Only qualified electrical workers should installthis equipment. Such
work should be performed only after readingsthis€ntire set of
instructions.

m  NEVER work alone.

m  Before performing visual inspections, tests, ommaintenance of this
equipment, disconnect all sources of electrig,power. Assume that all
circuits are live until they have been‘€ompletely de-energized, tested,
and tagged. Pay particular atteptionyto the design of the power system.
Consider all sources of powegincluding the possibility of backfeeding.

m  Turn off all power supplying.the pewer meter and the equipment in
which it is installed beforg'working on it.

m  Always use a properly ratedivoltage sensing device to confirm that all
power is off.

m  Before closing all covers‘and doors, carefully inspect the work area for
tools and objéctsithat may have been left inside the equipment.

m  Use caution while,remeving or installing panels so that they do not
extend into the energized bus; avoid handling the panels, which could
cause pergonaliinjury.

m  Successfll equipment operation requires proper handling, installation,
and operationjNeglecting fundamental installation requirements may
lead o persenal injury as well as damage to electrical equipment or
ether’property.

m NEVER'bypass external fusing.

NEVER short the secondary of a Power Transformer (PT).

m YNEVER open circuit a Current Transformer (CT); use the shorting block
tolshort circuit the leads of the CT before remooving the connection
from the power meter.

m),_Before performing Dielectric (Hi-Pot) or Megger testing on any
equipment in which the Sepam™ is installed, disconnect all input and
output wires to the Sepam™. High voltage testing may damage
electronic components contained in the Sepam™.

m  Sepam™ should be installed in a suitable electrical enclosure.

Failure to follow these instructions will result in death or serious injury.
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Installation

Precautions

We recommend following the instructions
given in this document for quick, correct
installation of your Sepam™ unit:

m Equipment identification

m Assembly

m Connecting inputs, current, voltage, and

sensors
m Connecting power supply
m Checking prior to commissioning

Handling,Transport and storage
Sepam™ in its Original Packaging
Transport:

Sepam™ can be shipped to any destination by all usual means of transport without
taking any additional precautions.

Handling:
Sepam™ can be handled without any particular care andsean even withstand being
dropped by a person standing at floor-level.

Storage:
Sepam™ can be stored in its original packaging, in.an appropriate location for several
years:

m  Temperature between -25°C and +70°C (betWeen™-13°F and +158°F)

m Humidity < 90%.

Periodic, yearly checking of the environmentand/the packaging condition is
recommended.

Sepam™ should be energized as_soonias possible once it has been unpacked.
Sepam™ Installed in a Cubicle

Transport:

Sepam™ can be transportedby,all‘'sual means of transport in the customary
conditions used for gubicles.\Storage conditions should be taken into consideration
for a long period of tranSport:

Handling:

Should the Sepam™all out of a cubicle, check its condition by visual inspection and
energizing.

Storage:

Keep the clbicle protection packing for as long as possible. Sepam™, like all
electronic units, should not be stored in a damp environment for more than a month.
Sepam™ shouldbe energized as quickly as possible. If this is not possible, the
cubiclegeheating system should be activated.

Environment of the Installed Sepam™

Operating in a Damp Environment
The temperature/relative humidity factors must be compatible with the unit's
environmental withstand characteristics.

If the use conditions are outside the normal zone, special arrangements should be
made before commissioning, such as air conditioning of the premises.

Operating in a Polluted Atmosphere

A contaminated industrial atmosphere (such as the presence of chlorine, hydrofluoric
acid, sulfur, solvents, etc.) can cause corrosion of the electronic components, in
which case environmental control arrangements should be made (such as
pressurized premises with filtered air, etc.) before commissioning.

The effect of corrosion on Sepam™ has been tested according to the
IEC 60068-2-60 standard. Sepam™ is certified level C under the following test
conditions:
m  2-gastest: 21 days, 77°F (25°C), 75% relative humidity, 0.5 ppm H,S, 1 ppm
SO,
m  4-gas test: 21 days, 77°F (25°C), 75% relative humidity, 0.01 ppm H,S, 0.2
ppm SO,, 0.2 ppm NO,, 0.01 ppm Cl,_
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Installation Equipment Identification

Base Unit Identification O
Each Sepam™ comes in a single package which contains
The base unit and two connectors:

m 1 x20-pin connector (CCA620 or CCA622)

m 1 x 6-pin connector (CCA626 or CCA627)

The other optional accessories such as modules, current input conn%:tors
or voltage and cables are supplied in separate packages.

To identify a Sepam™, check the 2 labels on the right si anel of the base unit
describing the product’s functional and hardware K

m  Hardware reference and designation label

odel
User Machine Interface
(UMI)

59600 <«

sepam/basic UMI/ 24-250 V Origin: France

sepam/IHM de base/ 24-250 V co4
0031412

MT10352

—— series number

59680 «——1—— Application type
59609 «———— Operating language

Co4
I 01 }Misce"aneous

DE52160

Substation / Sous-stati 40
English/French
additional

I S intormation
S10 XX S40 X33 XXX

Schneider

aElectric

ification of Accessories
accessories such as optional modules, current or voltage connectors and

onnection cables come in separate packages, which are identified by labels.
* m  Example of MES114 module identification label:

K\ Part number
\ 59646 ~ Serial No: 0304169

DE52259

10 inputs + 4 outputs/24-250 V DC  Origin: France
10 entrées + 4 sorties/24-250 VCC 23 CE

MES114 | Commercial reference

R 1T AT

O
@Q AU T

Schneid
aeider

L 4
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Installation

Equipment Identification

List of Sepam™ Series 40 References

us
Catalog

Description

SQ1840

S40 Substation application with advanced UMI, 24-250 V DC and 100-240 V
AC power supply

DSM303

Remote advanced UMI module L 2

CCA630

Connector for 1 A/5 A CT current sensors

CCAB34

Connector for 1 A/5 A CT + Ir current se

CCA670

Connector for LPCT current sensors

CSH30

Interposing ring CT for Ir input

CSH120

Zero sequence sensor, diameter

CSH200

Zero sequence sensor, diameter 7.8

AMT852

Lead sealing accessory

MET1482

8-temperature sensoimodu

ACE9492

ACE959

ACE937

MES114

MSA141
ACE9092

ACE919CA

interface (AC power supply)

ACE919CC
MES114E

85/RS485 interface (DC power supply)

MES114F

6-pin screw type connector

6-pin ring lug connector

Remote module connection cable, L = 2 ft. (0.6 m)

Remote module connection cable, L = 6.6 ft (2 m)

Remote module connection cable, L = 13.1 ft (4 m)

Communication network interface cable, L = 9.8 ft (3 m)

PC connection cable

. OCCA783

LPCT test plug

LPCT injection adapter

20-pin screw type connector

N

CCA622

20-pin ring lug connector

AMT840

Mounting plate

ACE990

Zero sequence CT interface for Ir input

2640KIT

Two sets of spare connectors for MES114

SFT2841CD

CD-ROM with SFT2841 and SFT2826 software (w/o CCA783 cable)

ACE969TP

2-wire RS485 multi-protocol interface (Modbus, DNP3 or IEC 60870-5-103)

Q>®

ACE969FO

Fiber-optic multi-protocol interface (Modbus, DNP3 or IEC 60870-5-103)

CCA620
L 4

(1) Reference 59645 "MES108 module 41/40" cancelled and replaced by 59646.

Schneider

g Electric
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Installation Base Unit
Dimensions

Dimensions C)O

in.
g S Y §_in. 880
g_1n. ) i 1.57 |  Mounting ~ & (mm)
(mm (40) clip
00000000000 I
H 8 | ( [ T L @ %‘03'52 :
O
8. | J /
O 00000 @ [ .
7.7 / /
(196) | (22 i
| i
I
I
-~ 5 |
Front view of Sepam™. r‘ — === ™ with advanced UMI and MES114,
|1 157|., 3.86 _ flush=mounted in front panel.

| 1.2¢
(40) (98) (3
With basic UMI: 0.91 in (23 mm)
Sepam™ with advanced UMI a S11
flush-mounted in front panel.

| _ | Clearance for S

Cut-out \

Cut-out accuracy m e complied with to ensure good withstand.

bly and wiring.

etween 0.059 in For mounting plate
(3 mm) thick 0.125 in (3.17 mm) thick

CAUTION

HAZARD OF CUTS
Trim the edges of the cut-out plates to remove
any jagged edges.

Failure to follow this instruction can cause

serious injury. 0

DE80028

i

6.38 +0.2

(2205 (162 20.2)

Assembly with AMT840 Mounting Plate

Used to mount Sepam™ with basic UMI at the back of the compartment with access

g . to the connectors on the rear panel.
E(”',?r',) Mounting associated with the use of the remote advanced UMI (DSM303).
.57
(40)
LR g
I A & in.
1.57 1 (mm)
| _(40) §
By = i
st 0L

1 / /
(216) ~(10)
< 9.29 Sepam™ with basic UMI and MES114, mounted with AMT840 plate.
(236) Mounting plate thickness: 0.079 in (2 mm).

T840 mounting plate
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Installation Base Unit
Assembly

A DANG E R The Sepam™ is simply flush-mounted and secured by its clips. No additi

type fastening is required.
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR

IARC FLASH

m  Only qualified personnel should install this
equipment. Such work should be performed only
after reading this entire set of instructions.

m  NEVER work alone.

m  Turn off all power supplying this equipment
before working on or inside it. Consider all
sources of power, including the possibility of
backfeeding.

m  Always use a properly rated voltage sensing
device to confirm that all power is off.

Failure to follow these instructions will result in
death or serious injury.

Mounting

z [_ clamp

DE51143

o \ Slot -

@ Present the product as indicate, ing sure the metal plate is correctly entered
in the groove at the bott

n the top part to clamp it with the clips.
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Installation Base Unit
Connection

Sepam™ Components
m  base unit ()
O (A base unit connector:

- power supply
- output relay
- CSH30, 120, 200 or ACE990 input.
Screw-type connector shown (CCA620), or ring lug connector (CCA622’

o (@® 1/5 CT A current input connector (CCA630 o A634) or LPCT
current input connector (CCA670)

o (© communication module link connection n

o (D remote inter-module link connection (black)

o (B voltage input connection, screw-type£on or'shown (CCA626) or
ring lug connector (CCA627)

m optional input/output module (2) (MES11
o O W MES114 module connector,
o (K MES114 module connector.

b
i 124 E
a 11_(014
o @
9 @
§ o -
o —_‘
6 -, 012 o @
5 £ °
o )
3 -
2_(011 g
o
o
© ®
i
) 04
@ {11
o 10:‘/03
(M)_ @ o
1 @ |8
N HEE
o
)
o f:‘/m
=1r-ir- o
C @2 -/~
ie |1 +/~
o
= Ik
@]

i
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DE51131

Installation

Base Unit
Connection

Connection of the Base Unit

The Sepam™ connections are made to the removable connectors located oh) the
rear panel. All the connectors are screw-lockable.

CAUTION

LOSS OF PROTECTION OR RISK OF
NUISANCE TRIPPING

If the Sepam™ is no longer supplied with power
or is in fail-safe position, the protection functions
are no longer active and all the Sepam™ output
relays are dropped out. Check that this operating
mode and the watchdog relay wiring are
compatible with your installation.

Failure to follow this instruction can result in
equipment damage and unwanted shutdown
of the electrical installation.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR/ARC FLASH

Only qualified personnel should install this equipment) Such work
should be performed only after reading thisientire set of instructions.
NEVER work alone.

Turn off all power supplying this equipmentibefore working on or inside
it. Consider all sources of power, including the possibility of
backfeeding.

Always use a properly rated voltage sensing device to confirm that all
power is off.

Start by connecting the devigete,the"protective ground and to the
functional ground.

Screw tight all terminals, evemjthose not in use.

Failure to follow these instructions will result in death or serious injury.

Wiring Connectors CCA620and CCA626:
m Without fittings

o 1 wire with‘maximum)cross-section of 0.2 to 2.5 mm?2 (> AWG 24-12) or 2
wires withPmaximum cross-section of 0.2 to 1 mm? (> AWG 24-16)

o Strippediength: 0:31 to 0.39 in (8 to 10 mm)

m  With fitting:

0 Recommended wiring with Telemecanique fitting:
-4 DZ5CE015D for 1 wire 1.5 mm2 (AWG 16)
% /DZz5CE025D for 1 wire 2.5 mm2 (AWG 12)
- VAZ5DE010D for 2 wires 1 mm2 (AWG 18)

o/ Wire length: 0.32 in (8.2 mm)

g Stripped length: 0.31 in (8 mm)

Wiring Connectors CCA622 and CCA627:
Ring,lug connectors 0.25 in (6.35 mm).

Characteristics of the four base unit relay outputs 01, 02, 03, 04
m O1 and O2 are two control outputs, used by the breaking device control
function for:

2 +; - o O1: breaking device tripping
177 o O2: breaking device closing blocked
m O3 and O4 are indication outputs, only O4 can be activated by the watchdog
function.
© 2007 Schneider Electric. All Rights Reserved. Schneider 63230-216-219-B1 171
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Installation Base Unit
Current Input Connection

a
g b
& ¢
O 0O 5
o 0 O
Sepam™Series 40
CCA630
4
- 1 E[> Van36 |
5
3cTs | &E 2 E[><iub” €l
6
= 3 c]> <[vense]
[
ZSCT :'_______'___________________‘_________'_____'

Link to

, remote optional
‘ -1 Of modules
AC/DC -/~ Modbus
Power */ communication
Control port
P (1) \This type of connection allows the calculation of residual voltage.

Accessory for bridging terminals 3 and 5 supplied with CCA626 connector.

Q
o
&

L 4
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Installation

Base Unit
Other Phase Current Input
Connection Schemes

Variant 1: Phase Current Measurements by Three 1A or 5A CTs (Standard Connection)

CCA630/
CCA634

b

DE80144

WO N[O [

CCAB30/
CCA634

DE80145

W |01 =

NAAY

Variant 3: Phase Current Measurement by Three L

DE51826

CCA670

Ogsrameters

Description

The simplified schematic shows a basic connection of three 1A or 5A s to the
CCA630 or CCA634 connector. Measuring the three phase currents provides for
calculating residual current.

4
Parameters
Sensor type 5ACTor1ACT
Number of CTs la, Ib, Ic
Rated current (IN) 1Ato 6250 A

Variant 2: Phase Current Measurement by Two 1A or 5A CTs
Description
Connection of two 1A or 5A sensors t 0 or CCA634 connector.

Measuring phase a and phase c curi is sufficient to ensure all the phase current-

based protection functions. Pha: re is only assessed for metering functions,
assuming that Ir = 0.
This arrangement does p 0 culating residual current.

Parameters
Sensor type
Number of CTs

Rated current (IN

e Sensors

@ g three Low Power Current Transducer (LPCT) type sensors to the
AG70 connector. The connection of only one or two LPCT sensors is not allowed
a s Sepam™ to go into fail-safe position.

ring the three phase currents provides for calculating residual current.

LPCT

la, Ib, lc

25, 50, 100, 125, 133, 200, 250, 320, 400, 500, 630, 666, 1000,
1600, 2000 or 3150 A

Note: Parameter IN must be set twice:

m Software parameter setting using the advanced UMI or the SFT2841 software tool
m Hardware parameter setting using microswitches on the CCA670 connector

ensor type
Number of CTs
Rated current (IN)

© 2007 Schneider Electric. All Rights Reserved.
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Installation Base Unit
Other Residual Current Input
Connection Schemes

Variant 1: Residual Current Calculation by Summing Three Phase Currents

Description

Residual current is calculated by the vector sum of the three phase curre b,
and Ic, measured by three 1A or 5A CTs or by three LPCT type sensors.

See the current input connection diagrams for more information.

Parameters
Residual Current Rated Residual Current Me! g Range
None INr = In, CT primary current to 4

Variant 2: Residual Current Measurement by CSH120 or CSH200 Zero Sequence m ard connection)

Description

Arrangement recommended for the protection of e ively ungrounded or
compensated neutral systems (designed to c engate for system capacitance
using a tuned inductor in the neutral. Thisi common in North America)., in which
very low fault currents need to be detected.

1
1 =
X Parameters
’ Residual Current nt Measuring Range
2 A rating CSH 0.2t0 40 A

5 A rating CSH 0.5t0 100 A
20 A rating CSH 2to 400 A

a |b

o

DE80061

Variant 3: Residual Current Measurement by 1A or 5A CTs 634
Description
g lalo [c CCAG34 Residual curre surement by 1 A or 5 A CTs.
i m  Terminal 7: T
S = E[> n na CT
- E[> The s /ity can be multiplied by 10 using the "sensitive" parameter setting with
INr = 0
= Tc)>
= Parameter
a rrent Rated Residual Current Measuring Range
E[> INr = IN, CT primary current 0.1to 20 INr
Sensitive 1 ACT INr = IN/10 0.1 to 20 INr
5 INr = IN, CT primary current 0.11t0 20 INr
Sensitive 5 A CT INr = IN/10 0.1to0 20 INr
© a |b
3 I
§ I
o 1
1
1
1
]
1
1
]
!
ZSCT
1
1

174 63230-216-219-B1 S%‘Iﬁldte'r © 2007 Schneider Electric. All Rights Reserved.
ectric



DE80115

DE80116

DE80103

Installation

Base Unit
Other Residual Current Input
Connection Schemes

Variant 4: Residual Current Measurement by 1A or 5A CTs and CSH30 Interposing Ring CT

alb]c
1 [
1 !
1 1!
| !
T
T T -
I 1! -
1 1!
1 !
| g CSH30
: e ®
1 [
i | = qn19
BN I
X X CT1A:2turns
1 1 CT5A:4turns
a |b |c
CCAB30
.
& 1
5
= 2
6
= 3

CT1A:2turns
CT5A: 4 turns

Variant 5: Residual Current Measureme

m
-

——— = —|-FF----0

ACE990

Description
The CSH30 interposing ring CT is used to connect 1A or 5A CTs to am™ to
measure residual current:

m  Connection of CSH30 interposing ring CT to 1A CT: make two turns through

CSH primary
m  Connection of CSH30 interposing ring CT to 5A CT: make fouﬂurns through
CSH primary.
The sensitivity can be multiplied by 10 using the "sensitive: meter setting with
INr = IN/10.
Parameters
Residual Current Rated Residual Curre Measuring Range
1ACT INr = IN, CT primal 0.1t0 20 INr
Sensitive 1 ACT INr = IN/10 0.1 to 20 INF
5ACT INr = IN, CT pri 0.1t0 20 INr
0.1to 20 INr

Sensitive 5 A CT INr = IN/10 \

>
N

Sequence CT with Ratio of 1/n (n between 50 and 1500)

zgription
e ACE990 is used as an interface between an MV zero sequence CT with a ratio

f 1/n (50 < n < 1500) and the Sepam™ residual current input.

This arrangement allows the continued use of existing zero sequence CTs on the
installation.

Parameters

Residual Current Rated Residual Current Measuring Range
ACE990 - range 1 INF = lk.n(!) 0.1t0 20 INF
(0.00578 < k< 0.04)
ACE990 - range 2 INF = Ik.n() 0.1to 20 INr

(0.0578 < k < 0.26316)

(1) n = number of zero sequence CT turns
k = factor to be determined according to ACE990 wiring and setting range used by Sepam™
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DE51836

DE51837

DE51838

DE51839

DE51840

Installation Base Unit
Other Voltage Input
Connection Schemes
The phase and residual voltage transformer secondary circuits connect directlyto
connector, item @ The three impedance matching and isolation transformers are
integrated in the base unit of Sepam™ Series 40.
Variant 1: Measuring Three Phase-to-Neutral Voltages (standard connection) N4
Z Parameters
c Voltages measured by VTs Van, Vbn, Vcn
\,\J_D—b—'l' Residual voltage None
s ©)] 1 MM " Functions Available
j 2 Voltages measured Van, VbagVcn
Values calculated Vab, Vbc, MacyVr, V1, V2,
Q@E Measurements available All
Protection functions available (by Sepam™ type)  All

Variant 2: Measuring Two Phase-to-Phase Voltages and Residual VoltageAV

a

N
_J I Dual

5 5 Secondary
) VTs

Variant 3: Measuring Two Phase-to-Phase Voltages ", %

o

(o)

=
1

Parameters

Voltages measured by VTs Vab, Vbc
Residual voltage External VT
Functions Available

Voltages measured Vab, Vbc, Vr
Values calculated Vca, Van, Vbn, Ven, V1, V2,
Measurements available All

Protection functions avdilableitby Sepam™ type)  All
Parameters

Voltages measured by VTs Vab, Vbc
Residualeltage None
Functions Available

Voltages,measured Vab, Vbc
Values calculated Vca, V1, V2, f

Measurements available

Vab, Vbc, Vca, V1, V2, f

Protection functions available (by Sepam™ type)

All except 67N/67NC, 59N

Variant 4: Measuring One Phase-t6=Phasé Voltage and Residual Voltage

a

o

'

Parameters

Voltages measured by VTs Vab
Residual voltage External VT
Functions Available

Voltages measured Vab, Vr
Values calculated f
Measurements available Vab, Vr, f

Protection functions available (by Sepam™ type)

All except 67, 47, 27D,32P, 32Q/40, 27S

Variant 5: Measuring One Phase-to-Phase Voltage

Parameters

Voltages measured by VTs Vab
Residual voltage None
Functions Available

Voltages measured Vab
Values calculated f
Measurements available Vab, f

Protection functions available (by Sepam™ type)

All except 67, 47, 27D,32P, 32Q/40, 67N/
67NC, 59N, 27S
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Installation

Voltage Transformers

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION,
OR ARC FLASH

Only qualified personnel should install this
equipment. Such work should be
performed only after reading this entire set
of instructions and checking the technical
characteristics of the device.

NEVER work alone.

Before performing visual inspections, tests,
or maintenance of this equipment,
disconnect all sources of electric power.
Assume that all circuits are live until they
have been completely de-energized,
tested, and tagged. Pay particular attention
to the design of the power system.
Consider all sources of power, including
the possibility of backfeeding.

Always use a properly rated voltage
sensing device to confirm that all power is
off.

Start by connecting the device to the
protective ground and to the functional
ground.

Screw tight all terminals, even those not in
use.

Failure to follow these instructions will result
in death or serious injury.

The phase and residual voltage transformer secondary circuits are connected to the
connector, item (E).
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Connections
Connections aregmade using the screw connectors (CCA626) or ring lug connectors
(€CAB627) that can be accessed on the rear panel.

Wiring of the CCA626 connector:
m, Without fitting:
B, 1 wire with maximum cross-section of 0.2 to 2.5 mm?2 (> AWG 24-12) or 2
wires with maximum cross-section of 0.2 to 1 mm2 (> AWG 24-16)
O Stripped length: 0.31 to 0.39 in (8 to 10 mm)
m  With fitting:
o Recommended wiring with Telemecanique fitting:
- DZz5CEO015D for 1 wire 1.5 mm2 (AWG 16)
- DZ5CE025D for 1 wire 2.5 mm2 (AWG 12)
- AZ5DEO010D for 2 wires 1 mm2 (AWG 18)
o Wire length: 0.32 in (8.2 mm)
O Stripped length: 0.31 in (8 mm)

Wiring of the CCA627 connector:
m  Ring lug connectors 0.25 in (6.35 mm).
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120R302

Installation

1A/5A Current Transformers

Function

Sepam™ can be connected to any standard 1A and 5A current transformer.
Schneider Electric offers a range of current transformers to measure primany.

currents from 50 A to 4000 A.

Please contact a customer service representative for more information.

Sizing Current Transformers

The current transformers should be large enough to minimize safuration . CTs
should be selected per ANSI C37.110. This can be critical forhigh X/R systems and
systems with generators larger than 2MW.

For Overcurrent Protection
m  Definite time: The saturation current must be more than 1.5 times the setting

value.

m  IDMT: The saturation current mustbe mare than 1.5 times the highest working
value on the curve.

Practical solution when there is no information on the settings

Rated

Secondary | CT Burden ANSI Burden ANSI IEC

Current IN | Ratio(") | Designation (2) ass®) Designation | Class® | Class®)
5 100/5 B-0.1 C10 2.5VA5P20 |B-0.2 Cc20 5VA 5P20
5 500/5 B-0.5 G50 15VA5P20 |B-1.0 C100 30VA 5P20
5 [1200/5 PB-2.0 C200 bOVA 5P20 B-4.0 [C400 100VA 5P20
1 100/5 PB-0.1 C50 P.5/VA 5P20 B-0.2 IC100 bVA 5P20
1 500/5 B-0.5 €200 10VA5P20 PB-1.0 IC400 BOVA 5P20
1 [1200/5 PB-2.0 IC10006) MOVA 5P20 PB-4.0 C20000) [BOVA 5P20

(1) CT ratio rulegefithumbiyis to size primary to be 1.5 x connected load.

Example: 600/5.°€T for 400A load.

(2) Typical usual product offering from switchgear manufacturers in North Americe for 50/51 products.
(3) Highestdisted VA in IEC 60044 is 30VA
(4) Suitable for systems with X/R=15, or small generator connected to bus. Minimum for 87 protection.
(5),Not listed in C57.13
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DE80051

DE80059

Installation

1A/5A Current Transformers

a |b Jc CCA630

|

w|o [ofor |=|~
U
V4

CCA634

CCA630/CCA634 Connector

Function
Current transformers (1A or 5A) connect to CCA630 or CCA634 connectors on
the rear panel of Sepam™:

m  The CCAB30 connects three phase current transformers to Sepam™

m  The CCA634 connects three phase current transformers and a'residual

current transformer to Sepam™.

The CCA630 and CCAB34 connectors contain interposifig ring€Ts with through
primaries, which ensure impedance matching and‘iselation between the 1 A or
5 A circuits and Sepam™ when measuring phase and'residual currents.
The connectors can be disconnected with the power onysince disconnection does
not open the CT secondary circuit.

A DANGER

HAZARD OF ELECTRIC SHOCK4EXPLOSION, OR ARC FLASH

Only qualified personnel should install this equipment. Such work
should be performed only aftepreading this entire set of instructions and
checking the technicalfchatacteristics of the device.

NEVER work alene.

Before performingiisual inspections, tests, or maintenance of this
equipment, disconpnecehall sources of electric power. Assume all circuits
are live untihthey have been completely de-energized, tested, and
tagged. Pay‘partictilapattention to the design of the power system.
Considenall soutees of power, including the possibility of backfeeding.
Always gse‘ayproperly rated voltage sensing device to confirm that all
powerdis, off.

To removeycurrent inputs to the Sepam™ unit, unplug the CCA630 or
GCCA634,connector without disconnecting the wires from it. The
CCAB30 and CCAB34 connectors ensure continuity of the current
transfermer secondary circuits.

Before disconnecting the wires connected to the CCA630 or CCA634
connector, short-circuit the current transformer secondary circuits.

Failure to follow these instructions will result in death or serious injury.
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MT10490

DE80068

Installation

1A/5A Current Transformers

DEB80069

Bridging of terminals Bridging of terminals
1,2,3and 9 1,2and 3

Connecting and Assembling the CCA630 Connector

1

No o

Open the two side shields for access to the connection terminals. The shields€an
be removed, if necessary, to make wiring easier. If removed, they mustbe
replaced after wiring.

If necessary, remove the bridging strap linking terminals 1, 2, and 3. This strap is
supplied with the CCA630.

Connect the wires using 4 mm (0.16 in) ring lugs.

Check the tightness of the six screws that provide continuityfor the CT secondary
circuits. The connector accommodates wires with gross=seetions of AWG 16-10
(1.5 to 6 mm?).

Close the side shields.

Plug the connector into the 9-pin inlet on the reaf’panéh(item @B)).

Tighten the two CCA630 connector fastening sctews on the rear panel of
Sepam™,

Connecting and Assembling the CCA634 Connector

1

[e)0Ne)]

CAUTION

HAZARD OF IMPROPER OPERATION

Do not use a CCA634 and residual curtent input
10 on connector A (terminals 18 and 19):

Even if it is not connected to a sensor@CCA634
will disturb input 10 on connector A.

Failure to follow this instructiomican‘cause
equipment damage.

Open the two side shields for acgéss te . the'connection terminals. The shields can
be removed, if necessary,to makewiring easier. If removed, replace them after
wiring.

Remove or reverse the bridgingstrap in accordance with the required wiring. The
strap is used to link gither terminals 1, 2, and 3, or terminals 1, 2, 3, and 9 (see
picture opposite).

Use terminal 7 (1'A)fr 8'(5,A) to measure the residual current according to the
CT secondary.

Connect the wires\using4'mm (0.16 in) ring lugs and check the tightness of the
six screws that provide continuity for the CT secondary circuits. The connector
accommodates wires with cross-sections of AWG 16-10 (1.5 to 6 mm?2). The wires
only exit from the base.

Close the sideshields.

InSert the connector pins into the slots on the base unit.

Flatten(the connector against the unit to plug it into the 9-pin SUB-D connector
(principleysimilar to that of the MES module).

Tighten the mounting screw.
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Installation

LPCT Type Current Sensors

DE51674

CLP1 LPCT sensor

a1 2

- e

2581254 10000000
50&250A 01000000 3
100&500A 0010000 0- —
133&666A 00010000
200&1000A 00001000
320&1600A 00000100
400&2000A 00000010
308 3150A 0000000 1

L1=L2=13

LPCT settings
L2

L3

1
§
Check plug 5|~
= 5
@)
pr}
o 4

CAUTION

HAZARD OF NON-OPERATION

m  Set the microswitches for the CCA670/
CCA671 connector before commissioning
theydevice.

m ({Check that only one microswitch is in
position 1 for each block L1, L2, L3 and that
no microswitch is in the center position.

m,  Check that the microswitch settings on all 3
blocks are identical.

Failure to follow these instructions can cause
incorrect operation.

Function

Low Power Current Transducer (LPCT) type sensors are voltage-output sensors,
which are compliant with the IEC 60044-8 standard.

The Schneider Electric range of LPCTs includes the following sensors: CLP1, CLP2,
CLP3, TLP160 and TLP190.

CCA670/CCA671 Connector

Function
The three LPEil,sensers are connected to the CCA670 or CCA671 connector on the
rear panel of Sepam™.
The eonnection of/only one or two LPCT sensors is not allowed and
caudses Sepam®'to go into fail-safe position.
The twolCCA670 and CCA671 interface connectors serve the same purpose,
thedifference being the position of the LPCT sensor plugs:
m_ CCA670: lateral plugs, for Sepam™ Series 20 and Series 40
m ZCCA671: radial plugs, for Sepam™ Series 80.

Description

® 3 RJ45 plugs to connect the LPCT sensors.

m 3 blocks of microswitches to set the CCA670/CCA671 to the rated phase
current value.

m  Microswitch setting/selected rated current equivalency table (2 IN values per
position).

m  9-pin sub-D connector to connect test equipment (ACE917 for direct connector
or via CCA613).

CCA670/CCA671 Connectors Rating

The CCA670/CCA671 connector must be rated according to the rated primary
current In measured by the LPCT sensors. In is the current value that corresponds
to the rated secondary current of 22.5 mV. The possible settings for IN are (in A): 25,
50, 100, 125, 133, 200, 250, 320, 400, 500, 630, 666, 1000, 1600, 2000, 3150.

The selected In value should be entered as a Sepam™ general setting and
configured by microswitch on the CCA670/CCA671 connector.

Operating Mode:
1 Use a screwdriver to remove the shield located in the "LPCT settings" zone; the

shield protects 3 blocks of 8 microswitches marked L1, L2, L3.

2 On the L1 block, set the microswitch for the selected rated current to "1" (2 IN
values per microswitch).
m  The table of equivalencies between the microswitch settings and the selected

rated current In is printed on the connector

m Leave the 7 other microswitches set to "0".

3 Set the other two blocks of switches L2 and L3 to the same position as the L1
block and close the shield.
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DE51675

Installation

LPCT Type Current Sensors
Test Accessories

Output Input

Accessory Connection Principle

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR ARC FLASH

m  Only qualified personnel should install this equipment. Such work should
be performed only after reading this entire set of instructions.

m  NEVER work alone.

m  Before performing visual inspections, tests, or maiftenance of the
equipment, disconnect all sources of electriggpowergAssume that all
circuits are live until they have been completelyide-ener@ized, tested,
and tagged. Pay particular attention to the design-ef,the power system.
Consider all sources of power, including the pessibility of backfeeding.

m  Always use a properly rated voltage sensing/device to confirm that all
power is off.

Failure to follow these instructions williresult in'death or serious injury.

LPCT sensor, equipped with a shieldedieable fitted with a yellow RJ 45 plug which
is plugged directly into the CCAG7Z0I€CAB71 connector.

Sepam™ protection unit.

CCA670/CCA671 connectar, BRCTWwoltage interface, with microswitch setting of
rated current:

m CCAB70: lateralpltigsyforiSepam™ Series 20 and Sepam™ Series 40

m CCAG671: radial plugs, for Sepam™ Series 80.

CCAG613 remote testplug, flush-mounted on the front of the cubicle and equipped
with a 9.8 ft (3-meter) cable'to be plugged into the test plug of the CCA670/
CCAG671 interface‘@ennector (9-pin sub-D).

ACE917 injéctiontadapter, to test the LPCT protection chain with a standard
injection box.

Standard injection box.
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DES50564

Installation

LPCT Type Current Sensors
Test Accessories

Phase

LPCT

Output Input

ACE917
Adapter

D Injection box
[—{1Aor5A

CCA613

CCA670

Sepam

Accessory connection principle

ACE917 Injection Adapter

Function
The ACE917 adapter is used to test the protection chain with a standard injection
box, when Sepam™ is connected to LPCT sensors.
The ACE917 adapter is inserted between: S
m  The standard injection box
m  The LPCT test plug:

O integrated in the Sepam™ CCA670/C 71 connector
O or transferred by means of the CCA613 SSO
The following are supplied with the ACE917 inje a r:

m  Power supply cable

m 9.8 ft (3-meter) cable to connect the ACES

@ e LPCT test plug on
CCA670/CCA671 or CCAB13.

Characteristics
Power supply

Protection by time-delayed fuse 0.2 in

5 mm x 20 mm )

CCA613 Remo st Plug

Function

The CCA613 tes -mounted on the front of the cubicle, is equipped with a

9.8 ft (3-meter) le to transfer data from the test plug integrated in the CCA670/
e

CCA671 int ector on the rear panel of Sepam™.
Dimens

115/230 V AC
0.25 A rating

DE80117

2.66
67.5)

.
~
N
/

Front view with cover lifted. Right side view.

© 2007 Schneider Electric. All Rights Reserved.
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HAZARD OF CUTS g
Trim the edges of the cut-out plates to remove any °
jagged edges.
Failure to follow this instruction can cause
2.72
(69)
< 1.81
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Installation

CSH120 and CSH200
Zero Sequence CTs

PE50032

CSH120 and CSH200 zero sequence CTs.

DE10228

Function

The specifically designed CSH120 and CSH200 zero sequence CTs are for direct
zero sequence current measurement. The only difference between them
diameter. Due to their low voltage insulation, they can only be used on cables.

Characteristics *

Inner diameter
Weight
Accuracy

Transformation ratio
Maximum permissible current
Operating temperature

6 +158°F (—25°C to +70°C)

Storage temperature °F to +185°F (—40°C to +85°C)
Dimensions

4 horizontal mounting 4 vertical mounting

holes @ 0.2 in. (. holes @ 0.2 in. (5 mm)

ensions| A B D E F H J K L
120 475 |6.46 |1.73 |7.48 |2.99 |157 |6.54 |2.44 |1.38
m) (120) | (164) |(44) |(190) | (76) |(40) |(166) |(62) |(35)
CSH200 7.87 |10.1 |1.81 |10.8 |4.72 |2.36 |10.1 |4.09 |1.46
(mm) (200) |(256) |(46) |(274) | (120) |(60) |(257) |(104) |(37)
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DE80021

Installation

CSH120 and CSH200
Zero Sequence CTs

A DANGER

HAZARD OF ELECTRIC SHOCK,
EXPLOSION, OR ARC FLASH

Only qualified personnel should install this
equipment. Such work should be
performed only after reading this entire set
of instructions and checking the technical
characteristics of the device.

NEVER work alone.

Before performing visual inspections,
tests, or maintenance of the equipment,
disconnect all sources of electric power.
Assume that all circuits are live until they
have been completely de-energized,
tested, and tagged. Pay particular
attention to the design of the power
system. Consider all sources of power,
including the possibility of backfeeding.
Always use a properly rated voltage
sensing device to confirm that all power is
off.

Only CSH120, CSH200 and CSH280 zero
sequence CTs can be used for direct
residual current measurement. Other
residual current sensors require the use of
an intermediate device, CSH30, ACE990
or CCAB34.

Install the zero sequence CTs on
insulated cables.

Cables with a rated voltage of more than
1000 V must also have a grounded
shielding.

Failure to follow these instructions will result
in death or serious injury.

CAUTION

HAZARD OF NON-OPERATION

Do not connect the secondary circuit of the CSH
zero sequence CTs to ground.

This connection is made in Sepam™.

Failure to follow this instruction ¢an cause

Sepam™ to operate incorrectly.

b

'c
1
1

JANY
r 4 Y

b i

e —

E40465

Assembly

Group the MV cable (or cables) in the
middle of the zero sequence CT.

Use non-conductive binding to hold the
cables.

Remember to insert the three medium
voltage cable shielding grounding cables
through the zero sequence CT.

DE51678

Assembly on MV cables.

Assembly‘@n mounting
platex

Connection

Connecting to Sepam™ Series 20 and Series 40
To residual current Ir input, on connector @, terminals 19 and 18 (shielding).

Connecting to Sepam™ Series 80
m  To residual current Ir input, on connector , terminals 15 and 14 (shielding)
m  Toresidual current I'r input, on connector , terminals 18 and 17 (shielding).

Recommended Cable
m  Sheathed cable, shielded by tinned copper braid
Minimum cable cross-section AWG 18 (0.93 mm2)
Resistance per unit length < 30.5 mQ/ft (100 mQ/m)
Minimum dielectric strength: 1000 V (700 Vrms)
Connect the cable shielding in the shortest manner possible to Sepam™
Flatten the connection cable against the metal frames of the cubicle.

The connection cable shielding is grounded in Sepam™. Do not ground the cable by
any other means.

The maximum resistance of the Sepam™ connection wiring must not exceed
4 O (66 ft maximum for 30.5 mQ/ft or 20 m maximum for 100 mQ/m).

© 2007 Schneider Electric. All Rights Reserved.
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Installation CSH30 Interposing Ring CT

Function O
The CSH3O0 interposing ring CT is used as an interface when the residu@ is

measured using 1A or 5A current transformers.

Characteristics ¢

Weight

Vertical assembly of CSH30 Horizontal assembly of Assembly
interposing ring CT. CSH30 interposing ring CT.

Dimensions

DE80023

L 4

N
S

N
&
&

L 4
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DE80118

DE80119

Installation CSH30 Interposing Ring CT

Connection

The CSH30 is adapted for the type of current transformer, 1 A or 5 A, by the number

of turns of the secondary wiring through the CSH30 interposing ring
m 5 Arating - 4 turns
m 1 Arating -2 turns

Connection to 5A secondary circuit Connection to 1A secon’dary circuit

g g

1 Plug into the connect 1 Plug into the connector.

2 Insertthe transformer 2 Insert the transformer secondary wire
through the CSH30 inte through the CSH30 interposing ring
CT four times. CT twice.

Connecting to S ies 20 and Series 40

jo)
o
| o

Q
—
o
i
o

CT1A:2turns
CT5A:4turns

on connector

™ Series 80
nt Ir input, on connector , terminals 15 and 14 (shielding)
rent I'r input, on connector , terminals 18 and 17 (shielding).

nd able

athed cable, shielded by tinned copper braid

inimum cable cross-section AWG 18 (0.93 mm?) (max. AWG 12 or 2.5 mm?)
istance per unit length < 30.5 mQ/ft (100 m&/m)

inimum dielectric strength: 1000 V (700 Vrms)

aximum length: 6.6 ft (2 m).

, terminals 19 and 18 (shielding).

Connection
m Tor

CSHB3O0 interposing ring CT must be installed near Sepam™
Sepam™ - CSH30 link less than 2 m (6.6 ft) long).

Flatten the connection cable against the metal frames of the cubicle.

#B18) 1o connection cable shielding is grounded in Sepam™. Do not ground the cable by

E[ any other means.

© 2007 Schneider Electric. All Rights Reserved.
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DE80040

Installation

ACE990 Zero
Sequence CT Interface

ACE990 zero sequence CT interface.

197
(50 *

in. <
(mm)

2lololelol —E®) [ 1

E1E2E3E4E5

=
S1.82

ACE 990

®|®_@ [

0.79| ¢

Y

20)
3.03

(77)

Function

The ACE990 is used to adapt measurements between an MV zero sequence
a ratio of 1/n (50 < n < 1500), and the Sepam™ residual current input.

with

7
Characteristics

Weight 1.411b (0, \

Assembly ical DIN rail

Amplitude accuracy

Phase accuracy

Maximum permissible current 2

ary winding of an MV zero
ce CT with a ratio of 1/50 that does not

Operating temperature

Storage temperature

Description

ACE990 input t
ACE990 output t

inal blaek, for connection of the Sepam™ residual current.
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Installation ACE990 Zero
Sequence CT Interface
Connection
alb Connecting Zero Sequence CT

Example:

Given a zero sequence CT with a ratio of 1/400 2 VA, used
within a measurement range of 0.5 A to 60 A.

How should it be connected to Sepam™ via the ACE9907?

1

2

3

Choose a close approximation of the rated current INr,
such as 5A.

Calculate the ratio:

approx. INr/number of turns = 5/400 = 0.0125.

Find the closest value of k in the table opposite to
k=0.01136.

Check the mininum power required for the zero sequence
CT: 2 VA zero sequence CT > 0.1 VAV OK.

Connect the zero sequence CT secondary to ACE990 input
terminals E2 and E4.

Set Sepam™ up with:

INr = 0.0136 x 400 = 4.5 A.

This value of INr can be used to monitor etufent bétween
0.45 A and 67.5 A.

Wiring of MV zero sequence CT secondary citeuit.
m MV zero sequence CT S1 output t&dACE990 E2 input
terminal
m MV zero sequence CT S2 outputito ACE990 E4 input
terminal.

Only one zero sequence CT can be connected to the ACE990 interface.

The secondary circuit of the MV zero sequence CT is connected to 2 ofithe 5 ACE990
interface input terminals. To define the 2 input terminals, it is necessary to know the
following:

m  Zero sequence CT ratio (1/n)
m  Zero sequence CT power
m  Close approximation of rated current Inr

(INr is a general setting in Sepam™ and definesithe ground fault protection
setting range between 0.1 INr and 15 INr).

The table below can be used to determing:

m  Thetwo ACE990 input terminals to be'@ennected to the MV zero sequence CT
secondary

m  The type of zero sequence cutrent sensor to set

m  The exact value of the ratedgresidual current INr setting, given by the following

formula: INr = k x number of zero sequence CT turns
with k the factor defined in the table below.

The zero sequence CT mushbe‘@ennected to the interface in the right direction for
correct operation: the-MV4zeraysequence CT secondary output terminal S1 must be
connected to the terminal withthe lowest index (Ex).

K Value %put Residual Current Min. MV Zero
er s to be Sensor Setting Sequence CT
anected Power
0.00578 = L ET9ES ACE990 - range 1 0.1 VA
0.00676 1E2-E5 ACE990 - range 1 0.1 VA
0.00885 {E1-E4 ACE990 - range 1 0.1 VA
0.00909 E3-E5 ACE990 - range 1 0.1 VA
0.01136 E2 - E4 ACE990 - range 1 0.1 VA
0:01587 E1-E3 ACE990 - range 1 0.1 VA
0.01667 E4-E5 ACE990 - range 1 0.1 VA
0.02000 E3-E4 ACE990 - range 1 0.1 VA
0.02632 E2 - E3 ACE990 - range 1 0.1 VA
0.04000 E1-E2 ACE990 - range 1 0.2 VA
0.05780 E1-E5 ACE990 - range 2 25VA
0.06757 E2 -E5 ACE990 - range 2 25VA
0.08850 E1-E4 ACE990 - range 2 3.0 VA
0.09091 E3-E5 ACE990 - range 2 3.0 VA
0.11364 E2 -E4 ACE990 - range 2 3.0 VA
0.15873 E1-E3 ACE990 - range 2 4.5 VA
0.16667 E4-E5 ACE990 - range 2 45VA
0.20000 E3-E4 ACE990 - range 2 5.5 VA
0.26316 E2 -E3 ACE990 - range 2 7.5 VA

Connecting to Sepam™ Series 20 and Series 40
To residual current Ir input, on connector @ terminals 19 and 18 (shielding).

Connecting to Sepam™ Series 80
m  To residual current Ir input, on connector @ terminals 15 and 14 (shielding)

m  Toresidual current I'r input, on connector @ , terminals 18 and 17 (shielding).
Recommended Cables

m  Cable between zero sequence CT and ACE990: less than 160 ft (50 m) long

m  Sheathed cable, shielded by tinned copper braid between the ACE990 and
Sepam™, maximum length 6.6 ft (2 m)

m  Cable cross-section between AWG 18 (0.93 mm?) and AWG 12 (2.5 mm?)

m  Resistance per unit length less than 30.5 mQ/ft (100 mQ/m)

m  Minimum dielectric strength: 100 Vrms.

Connect the connection cable shielding in the shortest manner possible
(5.08 in or 2 cm maximum) to the shielding terminal on the Sepam™ connector.

Flatten the connection cable against the metal frames of the cubicle. The connection
cable shielding is grounded in Sepam™. Do not ground the cable by any other
means.

© 2007 Schneider Electric. All Rights Reserved.

Schneider
g Electric

63230-216-219-B1 189



PE50476

Installation

MES114 Modules
10 Inputs and 4 Outputs

Function
The four outputs included on the Sepam™ Series 20 and 40 base units ¢an be
extended by adding an optional MES114 module with 10 inputs and 4 ou
available in three versions:
m  MES114: 10 inputs, voltage from 24 V DC to 250 V DC
m  MES114E: 10 inputs, voltage 110-125 V AC or V DC Y
m  MES114F: 10 inputs, voltage 220-250 V AC or V DC.
Characteristics
MES114 Module
Weight 0.617 Ib (0.28 kg)
Operating temperature ~ —13°F to +158°F (-25°C to
Environmental Same characteristics as Sepa ase units
s characteristics
: Logic Inputs MES114 ME MES114F
. Voltage 24 to 110VAC  220to 220 to
. 250 V DC 250 VDC 240V AC
. Range 19.2 10 88 to 176 to 176 to
275V DC 132V AC 275V DC 264V AC
10 input/4 output MES114 module. Frequency 47t0 63 Hz - 47t0 63 Hz
Typical burden 3mA 3mA 3 mA
Typical switching 58 V AC 154V DC 120V AC
threshold
Input limit At state >88VDC >88VAC =>176VDC =176V AC
voltage At stat 6V DC <75V DC <22VAC <137VDC <48V AC
Isolation of inputs, hanced Enhanced Enhanced Enhanced Enhanced
other isolated group
O11 t y Output
Volta DC 24/48VDC 127VDC 220V DC
AC 100 to
(47.5to 240V AC
63 Hz)
inuousg)current 8A 8A 8A 8A
re pacity Resistive 8/4 A 0.7A 0.3A 8A
load
L/R load 6/2 A 0.5A 0.2A
. <20 ms
L/R load 41 A 02A 0.1A
\ <40 ms
p.f. load > 0.3 5A
Making capacity < 15 A for 200 ms
Isolation of outputs from Enhanced
other isolated groups
Annunciation Relay Output 012 to O14
Voltage DC 24/48VDC 125V DC 250V DC
AC 100 to
(47.5t0 240V AC
63 Hz)
Continuous current 2A 2A 2A 2A
Breaking capacity L/R load 2/1 A 05A 0.15A
<20 ms
p.f.load > 0.3 1A
Making capacity < 15 A for 200 ms
Isolation of outputs in Enhanced
L 4 relation to other isolated
groups
Schneider
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Installation

MES114 Modules

Input Vac setting

Yes[] Nol[]

QOCATIDD

L 4

Q
o
&

L 4

N
S

Description

O, W and (K : 3 removable, lockable screw-type connectors
(© : connectors for 4 relay outputs:
m  O11: 1 control relay output
m  O12to O14: 3 annunciation relay outputs
connectors for 4 independent logic inputs 111 to 114 Y 4
connectors for 6 logic inputs:
m  121: 1 independent logic input
m |22 to 126: 5 common point logic inputs. \
1 25-pin sub-D connector to connect the module, b unit.
2 Voltage selector switch for MES114E and MES1 dule inputs, to be set to:
m V DC for DC voltage inputs (default s g)
m V AC for AC voltage inputs.

3 Label to be filled in to indicate the chos arameter setting for MES114E and
MES114F input voltages.

(QF
®:

The parameter setting status can be ssed in the "Sepam™ Diagnosis" screen
of the SFT2841 software tool.

Parameter setting of the
time measurement" functio

fo oltage (V AC setting) blocks the "operating

Assembl

1. Insert the two pins on the MES module into the slots 1 on the base unit.

2. Flush mo) e ule against the base unit to plug it into the connector 2.
3. Tighten the ing screw 3.

© 2007 Schneider Electric. All Rights Reserved.

Schneider 63230-216-219-B1 191

g Electric



Installation MES114 Modules

DE51685

Connection

The inputs are potential-free and the DC power supply source is external:

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH

m  Only qualified personnel should install this equipment, Such work should
be performed only after reading this entire set of ifstruetions and
checking the technical characteristics of theddevices

m  NEVER work alone.

m  Before performing visual inspections, tests ommaintenance of the
equipment, disconnect all sources of eleciric power, Assume that all
circuits are live until they have been completely de-energized, tested,
and tagged. Pay particular attention to the,design of the power system.
Consider all sources of power, including the possibility of backfeeding.

m  Always use a properly rated voltage sensing device to confirm that all
power is off.

m  Screw tight all terminals, everfthose not'in use.

Failure to follow these instructions williresult in death or serious injury.

MES114/MES114E/MES114F Wiring of connectors(L), W) ‘aneh (K :
m  Wiring with no fittings:

O One wire withimaximum cross-section AWG 24-12 (0.2 to 2.5 mm?)
— o1 o Two wires withimaximum cross-section AWG 24-18 (0.2 to 1 mm?)
— O stripped length: 0:845 to 0.39 in (8 to 10 mm)
® m  Wiring with fittiigs:

©

2
3
=

o012
6T — |21<]:
8
9

12 O terminal®, recommended wiring with Telemecanique fitting:
(= - DZ5CEO45D for one wire AWG 16 (1.5 mm?)
[ 1013 T4 - DZ5BE025D for one wire AWG 12 (2.5 mm?)
" = 2 2 - [AZBDEOT0D for two wires AWG 18 (1 mm?)
12 d 1014 u g wire length: 0.32 in (8.2 mm)
123<[] 7 O stripped length: 0.31 in (8 mm).
124 8
® ]
3 >m 2s<T 79
: :[> 112 |26<]_ 10
7
8 :[> 113
10
P :[> 114
192 63230-216-219-B1 Schneider © 2007 Schneider Electric. All Rights Reserved.
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Installation Optional Remote Modules
Connection

The optional MET1482, MSA141 or DSM303 modules are connected to the
connector (D) by a series of links using prefabricated cables which co
lengths with black fittings.

m CCA770 (L=2ftor0.6 m)

m CCA772 (L=6.6ftor2m)

m CCA774 (L=13.1 ftor4 m).
The DSM303 module may only be connected at the end of the serieéy

Maximum Configuration
A maximum of three modules can be connected to ase, , in compliance with
the module order and maximum connection lengths,i ed in the table:

n
-.

DES50089

CCA772 4 MSA14 CA770 MET1482 CCA774 DSM303
CCA772 | M8A14 CCA770 MET1482 CCA772 MET1482
CCA772  MET148 CCA770 MET1482 CCA774 DSM303

‘-...\

““

YYYYYYYYVYYY

L 4

Q CCA772

YYVYYYYYYVVYY

MSA141
module

L 4

MET1482
module

" ACE9492 (2 wires)
or ACE959 (4 wires)
or ACE937 (fiber optic) module

DSM303

© 2007 Schneider Electric. All Rights Reserved. S‘%"g'dter 63230-216-219-B1 193
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Installation MET1482

Temperature Sensor Module

Function
The MET1482 module can be used to connect 8 temperature sensors (RTDs)
| i —— of the same type:
i \ m  Pt100, Ni100 or Ni120 type RTDs, according to parameter setting
seEeE e SRR m  3-wire temperature sensors

m A single module for each Sepam™ Series 20 base unit, to be connected by
one of the CCA770 (2 ft or 0.6 m), CCA772 (6.6 ft or 2 m), or CCA774 (13.1 ft
or 4 m) cables

m  Two modules for each Sepam™ Series 40 or Serie: asg unit, to be
connected by CCA770 (0.6 or 2 ft), CCA772 (6.6 2 CCA774 (13.1 1t
or 4 m) cables

The temperature measurement (as in a transformer.or inding) is used by the
following protection functions:
m  Thermal overload (to take ambient temper: account)

m  Temperature monitoring.

Characteristics Q

MET1482 Module
Weight 0.44 @ 2 kg)
Assembly mmetrical DIN rail

Operating temperature to +158°F (—25°C to +70°C)
Environmental characteris entical to Sepam™ base units
Temperature S Ni100/Ni120
Isolation from ground None

Current injected in R I 4 mA 4 mA

Description and Dimensions
block for RTDs 1 to 4
| block for RTDs 5 to 8
connector to connect the module to the base unit with a CCA77x cable

nnector to link up the next remote module with a CCA77x cable
ording to application)
unding/grounding terminal

Jumper for impedance matching with load resistor (Rc),
to be set to:
m B¢, if the module is not the last interlinked module (default position)
m  Rec, if the module is the last interlinked module.
2 Jumper used to select module number, to be set to:
m  MET1: First MET1482 module, to measure temperatures T1 to T8
(default position)
m  MET2: Second MET1482 module, to measure temperatures T9 to T16
(for Sepam™ Series 40 and Series 80 only).

(1) 2.8 in (70 mm) with CCA@ 'ed

L 4
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Installation MET1482
Temperature Sensor Module
Connection
HAZARD OF ELECTRIC SHOCK, EXPLOSION OR ARC FLASH
m  Only qualified personnel should install this equipment. Such work should
be performed only after reading this entire set of instructions and
checking the technical characteristics of the device.
m  NEVER work alone.
m  Check that the temperature sensors are isolateddrom dangerous
voltages.
Failure to follow these instructions will resultiin death or serious injury.
MET1482 Connecting the Grounding Terminal

By tinned copper braid with cross-section > AWG,10 (6 mm?) or cable with
cross-section > AWG 12 (2.5 mm?) and léagth < 7.9 in (200 mm), fitted with a
0.16 in (4 mm) ring lug.

Check the tightness (maximum tightening torque 19.5 Ib-in or 2.2 Nm).

Connecting RTDs to Screw-type Connectors

m 1 wire with cross-section AWG 24-12 (0.2 to 2.5 mm?2)

m or 2 wires with cross=section AWG 24-18 (0.2 to 1 mmg2)
Recommended cross-sectionstaccording to distance:

m  Upto 330 ft (A00,m) HAWG 18 (1 mm?)

m  Up to 990 ft (300,My=2,AWG 16 (1.5 mm?)

m  Up to 0.62mig1 km).> AWG 12 (2.5 mm?)
Maximum distance between’sensor and module: 0.62 mi (1 km)

Wiring Precautions
m ltis preferableyto use shielded cables
The dse oflunshielded cables can cause measurement errors which vary in
degree @ccording to the level of surrounding electromagnetic disturbance
. Only connect the shielding at the MET1482 end, in the shortest manner
possible, to the corresponding terminals of connectors @ and
® Do not connect the shielding at the RTD end.

AceuracyyDerating According to Wiring
ihe error At is proportional to the length of the cable and inversely proportional to the
cable, cross-section:

AL(°C) = 2 x —KmM)

S(mm?)

m  +2.1°C/km for AWG 18 cross-section (0.93 mmg?)
m  +1°C/km for AWG 14 cross-section (1.92 mm?).

© 2007 Schneider Electric. All Rights Reserved.
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Installation MSA141
Analog Output Module

Function

The MSA141 module converts one of the Sepam™ measurements into an ana
signal:
m  Selection of the measurement to be converted by parameter setting
m  0-10 mA, 4-20 mA, 0-20 mA analog signal according to parameter setting
m  Scaling of the analog signal by setting minimum and maximum vwes of the
converted measurement.
Example: the setting used to have phase current 1 a - A analog output
with a dynamic range of 0 to 300 A is:
O minimum value = 0
O maximum value = 3000

Mt11009

m A single module for each Sepam™ base unit co by either CCA770
(2 ft or 0.6m), CCA772 (6.6 ft or 2m) or CCA 1 ft or 4m) cables.
MSA141 analog output module. The analog output can also be remotely managedWi communication network.
Characteristics

MSA141 Module
Weight

Assembly

Operating temperature

Environmental characteristics

Analog Output

ne characteristics as Sepam™ base units

Current 4°-20 mA, 0-20 mA, 0-10 mA
Scaling Minimum value
(no data input checkin Maximum value
Load impedance < 600 Q (including wiring)
Accuracy 0.5%
Unit Series 20 Series 40 Series 80
0.1A [ ] [ ] [ ]
1V | ] | ] ]
0.01 Hz | ] [ ] ]
1% | ] | ] ]
1°C(1°F) |m ] n
0.1 kW [ ] ]
g 0.1 kvar [ ] ]
’S Apparent power 0.1 kVA ] ]
er factor 0.01 n
Remote setting via communication | ] | ] ]
link

Description and Dimensions
@Terminal block for analog output
RJ45 socket to connect the module to the base unit with a CCA77x cable

RJ45 socket to link up the next remote module with a CCA77x cable (according
to application)
Grounding terminal

DEg0122
=]

EIR
3|

1 Jumper for impedance matching with load resistor (Rc), to be set to:
m B¢, if the module is not the last interlinked module (default position)
m  Rec, if the module is the last interlinked module.

Connection

(1) 70 mm (2.8 in)Wwith CCA77x cable connected. Connecting the Grounding Terminal
By tinned copper braid with cross-section > AWG 10 (6 mm?) or cable with
MSA141 cross-section > AWG 12 (2.5 mm?) and length < 7.9 in 200 mm), equipped with a

0.16 in (4 mm) ring lug.
Check the tightness (maximum tightening torque 19.5 in.-lb. or 2.2 Nm).
Connection of analog output to screw-type connector
m  One wire with cross-section AWG 24-12 (0.2 to 2.5 mm?)

m  Two wires with cross-section AWG 24-18 (0.2 to 1 mm?).
é Wiring precautions

m  Shielded cables are preferred
m  Use tinned copper braid to connect the shielding at least at the MSA141 end.
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Installation

DSM303
Remote Advanced UMI Module

DSM303 remote advanced UMI module

L 4

Q
o
&

L 4

§
S

Function

When used with a Sepam™ that is not equipped with its own advance
machine interface, the DSM303 offers all the functions available on a Sepam™
integrated advanced UMI. It can be installed on the front panel of the cubicle in the
most suitable operating location: @
m  Reduced depth < 1.2 in (30 mm)
m A single module for each Sepam™, to be connected ne of the CCA772
(6.6 ft or 2 m) or CCA774 (13.1 ft or 4 m) cables.

The module cannot be connected to Sepam™ u@ grated advanced UMIs.
Characteristics

DSM303 Module 9
Weight . ki

Assembly moun

Operating temperature 158°F (—25°C to +70°C)

Environmental characteristics aracteristics as Sepam™ base units

N
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Installation DSM303
Remote Advanced UMI Module

The module is simply flush-mounted and secured by its clips. No additi
screw-type fastening is required.

Description and Dimensions O()
|

Front View Side View
1|2 |3

.5.

DE80033

3
3

DE80034

[

la = 165A rms
Ib = 166A rus
Ic = 167A rus

1 Green LED: Sepa

Red LED:
- steadily on: mo un
- flashing: Sepal unavailable
3 9yellow LEDs
4 Label identifyi EDs
5 Graphic LCD's n
6 Display of ents
7 Di sWi ar, network and machine diagnosis data
8 alarm messages
9 C reset (or confirm data entry)
1 rm-aeknowledgment and clearing (or move cursor up)

11 st (or move cursor down)
ss#to protection settings
to Sepam™ parameters
1 of two passwords
1 connection port
L 4 16 Mounting clip

Gasket to ensure NEMA 12 tightness
(gasket supplied with the DSM303 module, to be installed if necessary)

\K RJ45 lateral output connector to connect the module to the base unit
( ’ with a CCA77x cable.

CAUTI Cut-out for flush-mounting (mounting plate thickness < 0.12 in or 3 mm)

in.
(mm)

HAZARD OF CUTS
Trim the edges of the
any jagged edges.
Failure to follow thi
serious injury.

DE80060

5.67 0.2
| (14420.2) |

Connection
RJ45 socket to connect the module to the base unit with a CCA77x cable.

The DSM303 module is always the last interlinked remote module and it
systematically ensures impedance matching by load resistor (Rc).

198 63230-216-219-B1 Sc&‘lgldter © 2007 Schneider Electric. All Rights Reserved.
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Installation

Communication Accessories
Selection Guide

Type of network

There are two types of Sepam™ communication accessory:
Communication interfaces, which are essential for connecting Sépam™ to the
communication network
Converters and other accessories, as options, which are used forieemplete
implementation of the communication network.

Communication-Interface Selection Guide

ACE9492 ACE959

ACE937

ACE969TP

E969FO
E-LAN l S:LAN

S-LAN or E-LAN (| S-LAN or E-LAN (™ | S-LAN or E-LAN( | S-LAN E-LAN
Protocol ‘v u
Modbus ] ] ] ] ] ] ]
DNP3 ] ]
IEC 60870-5-103 ] ]
Physical interface d N
RS485 2-wire |m ] ] [ ]
4-wire ]
Fiber optic ST Star ] ]
Ring (2
See details on page 6/201 6/202 6/203 6/204%, 6/204
(1) Only one connection possible, S-LAN or E-LAN.
(2) Except with the Modbus protocol.
Converter Selection Guide
ACE9092 ACE919CA E919CC EGX100 EGX400
Converter o
Port to 1 RS232 port 1 2-wire RS485 port H2*wire RS485 port 1 Ethernet port 1 Ethernet port
supervisor 10T/100Tx Auto 10/100 base Tx

and
1 Ethernet port
100 base FX

Port to Sepam™

1 2-wire RS485 port

1 2-wiregRS8485 port

1 2-wire RS485 port

1 2-wire RS485 or
4-wire RS485 port

2 2-wire RS485 or 4-wire
RS485 ports

Distributed power supply
RS485

Supplied by ACE

Supplied by ACE

Supplied by ACE

Not supplied by EGX

Not supplied by EGX

Protocol o 1€ 9%
Modbus [ ] L. [ ] ] ]
IEC 60870-5-103 ™ 'm ™
DNP3 | ] ] | ]
Power Supply \ ‘
DC { 24 t0 48 V DC 24V DC 24V DC
AC 110 to 220 LAC 110t0 220 V AC 100 to 240 V AC
(with adapter)
See details on page | 6/209 » | 6/211 6/211 See EGX100 manual | See EGX400 manual
Schneider 199
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Installation
Connection

Communication Interface

CCA612 Connection Cable

Plugging into Sepam™

cable used to connect a communication interface to a Sepam™ base unit:

m Length=9.8ft (3 m)

m  Fitted with two green RJ45 plugs.

Sepam™ Series 80

Sepam™ Series 20 and Series 40

DE51659
DE51660

CCA612

Sepam™ Series 20 and Series 40: 1 communication port.

2-wire

1 shielded twisted pair

4-wire
2 shielded twisted pairs

L 4

1 shielded twisted pair

1 shielded twisted pair

Tinned copper braid, coverage > 65%

120 Q

AWG 24

Resistance per unit length
/'S p 9

< 62.1 Q/mi (100 Q/km)

acitance between conductors

< 18.3 pF/ft (60 pF/m)

Capacitance between
conductor and shielding

< 30.5 pF/ft (100 pF/m)

Maximum length

4270 ft (1300 m)

Fiber Optic
Fiber type

Graded-index multimode silica

820 nm (invisible infra-red)

@ Wavelength
%\ Type of connector

ST (BFOC bayonet fiber optic connector)

Fiber Optic Numerical Maximum Minimum Optical | Maximum
Diameter (um) | Aperture Attenuation | Power Available | Fiber Length
(NA) (dBm/km) | (dBm)

50/125 0.2 27 5.6 2300 ft (700 m)
62.5/125 0.275 3.2 9.4 5900 ft (1800 m)
100/140 0.3 4 14.9 9200 ft (2800 m)
L 4 200 (HCS) 0.37 6 19.2 8500 ft (2600 m)
Schneider © 2007 Schneider Electric. All Rights Reserved.
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Installation

ACE9492
2-wire RS485 Network Interface

PE50029

ACE9492 2-wire RS485 network connection interface.

DE80035
=]

35
3|

2-wire
& RS 485
8 network
°|B/B'|AIA

3.46
(88)

N

Power supply
12 or

B/B’ A/,
2-wire
RS

net

S

V+
r supply
12

VvV DC

Function

The ACE9492 interface performs two functions:
m  Electrical interface between Sepam™ and a 2-wire RS485 com

ion

network
m  Main network cable branching box for the connection of a Sepam™ with
a CCA612 cable. ¢
Characteristics \
ACE9492 Module
Weight 0.22 Ib (0.1 kg)
Assembly On symmetri
Operating temperature —13°F to +158° to +70°C)
Environmental characteristics Same cha istics'as Sepam™ base units
2-wire RS485 Electrical Int
Standard i 85 differential

Distributed power supply 2V DCor24VDC £10%

Power consumption in receiving mode

maximum in sending mode
Maximum Length S485 Network

with Standar

Number of um Length with Maximum Length with
Sepam™ Units V DC Power Supply 24 V DC Power Supply
5 000 ft (320 m) 3300 ft (1000 m)
10 590 ft (180 m) 2500 ft) (750 m)
20 520 ft (160 m) 1500 ft (450 m)
25 410 ft (125 m) 1200 ft (375 m)

ription and Dimensions

Terminal blocks for network cable

X socket to connect the interface to the base unit with a CCA612 cable

D

1

n
ounding terminal

Link activity LED, flashes when communication is active (sending or receiving in
progress).

2 Jumper for RS485 network line-end impedance matching with load resistor

(Rc =150 Q), to be set to:
m X, if the module is not at one end of the network (default position)
m  Rc, if the module is at one end of the network.

3 Network cable clamps

(inner diameter of clamp = 0.24 in or 6 mm).

Connection

m  Connection of network cable to screw-type terminal blocks @ and

m  Connection of the grounding terminal by tinned copper braid with
cross-section > AWG 10 (6 mm?) or cable with cross-section > AWG 12 (2.5
mm3) and length < 7.9 in (200 mm), fitted with a 0.16 in (4 mm) ring lug.
Check the tightness (maximum tightening torque 19.5 Ib-in or 2.2 Nm).

m  The interfaces are fitted with clamps to hold the network cable and recover
shielding at the incoming and outgoing points of the network cable:
o the network cable must be stripped
O the cable shielding braid must be around and in contact with the clamp

m  The interface is to be connected to connector @ on the base unit using a
CCAB12 cable (length = 9.8 ft or 3 m, green fittings)

m  The interfaces are to be supplied with 12 V DC or 24 V DC.

© 2007 Schneider Electric. All Rights Reserved.
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DE80036

DE80129

Installation

ACE959
4-wire RS485 Network Interface

5.67
(144)

(1) 2.8 in (70 mm) with CCA612 cable connected.

4-wire Power supply ACE959
RS 485 12o0r

network 24V DC

A|B |A|B’

12o0r

A |B

4 Power supply é
12 or
24V DC

istributed power supply with separate wiring or included in
ielded cable (3 pairs).
) Terminal block for connection of the distributed power
ply module.

Function

The ACE959 interface performs two functions:
m  Electrical interface between Sepam™ and a 4-wire RS485 commu

network
m  Main network cable branching box for connecting a Sepam™ with a CCA612

cable. @

Characteristics

ACE959 Module

Weight 0.4411b (0.2

Assembly On symmetii

Operating temperature °C to +70°C)

Environmental characteristics Same base units

4-wire RS485 Electrical Interfa

Standard 485 differential

Distributed power supply al, 12V DC or 24 V DC +10%

Power consumption
@ maximum in sending mode

5485 Network

Maximum Length of

Number of Length with Maximum Length with
Sepam™ Units C Power Supply 24 V DC Power Supply
5 3300 ft (1000 m)
10 [ 590t (180 m) 2500 ft (750 m)
520 ft (160 m) 1500 ft (450 m)
410 ft (125 m) 1200 ft (375 m)

rounding terminal

Link activity LED, flashes when communication is active (sending or receiving in
progress).
2 Jumper for 4-wire RS485 network line-end impedance matching with load resistor
(Rc =150 Q), to be set to:
m B, if the module is not at one end of the network (default position)
m R, if the module is at one end of the network.
3 Network cable clamps
(inner diameter of clamp = 0.24 in or 6 mm).

Connection

m Connection of network cable to screw-type terminal blocks @ and

m Connection of the grounding terminal by tinned copper braid with
cross-section > AWG 10 (6 mm?) or cable with cross-section > AWG 12 (2.5
mm?) and length < 7.9 in (200 mm), fitted with a 0.16 in (4 mm) ring lug.
Check the tightness (maximum tightening torque 19.5 Ib-in or 2.2 Nm).

m The interfaces are fitted with clamps to hold the network cable and recover
shielding at the incoming and outgoing points of the network cable:
O the network cable must be stripped
O the cable shielding braid must be around and in contact with the clamp

m  The interface is to be connected to connector @ on the base unit using a
CCA612 cable (length = 9.8 ft (3 m, green fittings)

m The interfaces are to be supplied with 12V DC or 24 V DC

m  The ACE959 can be connected to a separate distributed power supply (not
included in shielded cable). Terminal block @ is used to connect the
distributed power supply module.

202 63230-216-219-B1 S%‘Iﬁldte'r © 2007 Schneider Electric. All Rights Reserved.
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Installation

ACE937

Fiber Optic Interface

PES50024

ACE937 fiber optic connection interface.

Function

The ACE937 interface is used to connect Sepam™ to a fiber optic ¢

star system.

munication

This remote module is connected to the Sepam™ base unit by a CCA612 cable.

Characteristics

ACE937 Module

Weight 0.22 Ib (0.1 kg)
Assembly On symmetrical

L 4

Power supply

Operating temperature

Environmental characteristics

Fiber Optic Interface

DE80037

(1) 2.8in (70 mm) v"th CCAG612 cable connected.

DE51666

Fiber type ultimode silica
Wavelength nvisible infra-red)
Type of connector OC bayonet fiber optic connector)
CAUTION Fi_ber Optic Minimum thical M_aximum
Diameter Power Available |Fiber Length
HAZARD OF BLINDING (um) (dBm)
Never look directly into the end of the fiber optic.

i L i 50/125 5.6 2300 ft (700 m)
Fall_ure t_o _follow this instruction can cause 62.5/125 9.4 5900 ft (1800 m)
serious Injury. 100/140 12.9 9200 ft (2800 m)

200 (HCS) 19.2 8500 ft (2600 m)

ses in two ST connectors: 0.6 dBm
tical power margin: 3 dBm (according to IEC 60870 standard).

or a 62.5/125 pm fiber

%( 4-3-0.6)/3.2=1.12 mi (1.8 km)

scription and Dimensions

RJ45 socket to connect the interface to the base unit with a CCA612 cable.

1 Link activity LED, flashes when communication is active
(sending or receiving in progress).

2 Rx, female ST type connector (Sepam™ receiving).

3 Tx, female ST type connector (Sepam™ sending).

Connection

m  The sending and receiving fiber optic fibers must be equipped with male ST

type connectors

m  Fiber optics screw-locked to Rx and Tx connectors.

The interface is to be connected to connector @ on the base unit using a CCA612
cable (length = 9.8 ft or 3 m, green fittings).

© 2007 Schneider Electric. All Rights Reserved.
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Installation ACE969TP and ACE969FO
Multi-Protocol Interfaces

Function

The ACE969 multi-protocol communication interfaces are for Sepam™ Series 20,
Series 40, and Series 80. They have two communication ports to connec ™
to two independent communication networks:
m  The S-LAN (Supervisory Local Area Network) port is used to connect
Sepam™ to a communication network dedicated to supervision, using one of

PE50470

the three following protocols:
o |EC 60870-5-103
o DNP3
O Modbus RTU.
The communication protocol is selected at the time a parameter setting.
ACE969TP communication interface. m  The E-LAN (Engineering Local Area Network) p erved for Sepam™

remote parameter setting and operation usin T2841 software.
There are two versions of the ACE969 interfages, w are identical except for the
S-LAN port:

m  ACE969TP (Twisted Pair), for connec 0 an S-LAN network using a 2-wire

PE50471

P T L

se. 9 - RS 485 serial link
_BFO /
R =k - m  ACE969FO (Fiber Optic), for genne to an S-LAN network using a fiber-
Ee s ' optic connection (star or ring).

| '@ The E-LAN port is always a ire
_J

1=

ACE969FO communication interface.

6/7

R
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Installation

ACE969TP and ACE969FO
Multi-Protocol Interfaces

L 4

N

O
Q>®

Characteristics
ACE969 Module
Technical Characteristics
Weight 0.629 Ib (0.285 kg)
Assembly On symmetrical DIN rail
Operating temperature —13°F to +158°F (—25°C to +70°C) 4
Environmental characteristics Same as Sepam™ base,
Power Supply
Voltage 24t0 250 V DC 0240V AC
Range -20%/+10% -20%/+10%
Maximum consumption 2W
Inrush current <10 A 100 us
Acceptable ripple content 12%
Acceptable momentary outages 20 ms

2-wire RS485 Communicati
Electrical Interface
Standard
Distributed power supply
Power consumption

ire RS485 differential

2V DCor24VDC +10%
n receiving mode

A in sending mode

Max. number of Sepam™ unit
Maximum Lengt
Number of Sepam™

S485 Network
With Distributed Power Supply

12V DC 24V DC
5 1000 ft (320 m) 3300 ft (1000 m)
10 590 ft (180 m) 2500 ft (750 m)
20 430 ft (130 m) 1500 ft (450 m)
25 410 ft (125 m) 1200 ft (375 m)

mmunication Port

Graded-index multimode silica
820 nm (invisible infra-red)
ST (BFOC bayonet fiber optic connector)

e onnector
imum Length of Fiber Optic Network
r Diameter | Numerical Attenuation
) Aperture (dBm/km)

Minimum Maximum Fiber
Optical Power | Length
(NA) Available (dBm)
50/125 0.2 2.7 5.6 2300 ft (700 m)
62.5/125 0.275 3.2 9.4 5900 ft (1800 m)
100/140 0.3 4 14.9 9200 ft (2800 m)
200 (HCS) 0.37 6 19.2 8500 ft (2600 m)

Maximum length calculated with:
m  Minimum optical power available
m Maximum fiber attenuation
m  Losses in two ST connectors: 0.6 dBm
m  Optical power margin: 3 dBm (according to IEC 60870 standard).

Example for a 62.5/125 pm fiber
Lmax = (9.4 -3-0.6)/3.2=1.12 mi (1.8 km).

Dimensions
in.
(mm)
¢ E ) o
[ACE969TP ]
3.54
[ ©
s=se| (@l] |L[1®
= LS
> 5.67 . 2.05
(144) (52)
Schneider
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Installation ACE969TP and ACE969FO
Multi-Protocol Interfaces
Description
ACE969 Communication Interfaces
ACE969TP ACE969FO

1 Grounding terminal using supplied braid

2 Power-supply terminal block 8 8

3 RJ45 socket to connect the interface to & ]

the base unit with a CCA612 cable
Green LED: ACE969 energized
Red LED: ACE969 interface status
m  LED off = ACE969 set up and communication
operational
LED flashing = ACE969 not set up or
setup incorrect
m  LED remains on = ACE969 failed
Service connector: reserved for software upgrades
E-LAN 2-wire RS485 communication port
(ACE969TP and ACE969FO)
S-LAN 2-wire RS485 communication port
(ACE969TP)
S-LAN fiber-optic communication port
(ACE969FO).

a A

~N O

-

2-wire RS485 network terminal block:
m two black terminals: connection of 2-wire
RS485 twisted pair
two green terminals: connection of twisted pair
for distributed power supply
LEDs:
m  Flashing Tx LED: Sepam™ sending
m  Flashing Rx LED: Sepam™ receiving
Clamps and recovery of shielding for two
network cables, incoming and outgoing (inner
diameter of clamps = 0.24 in or 6 mm)
Fixing stud for network cable ties
Jumper for 2-wire RS485 network line-end
impedance matching with load resistor
(Rc =150 Q), to be set to:
m R, if the interface is not at one end of the
network (default position) V'S
Re, if the interface is at one end of the

(L

1 LEDs:
|

| iving

3 Tx, female ST typ pam™ sending).

{k
Flashing Tx LED: S T ndi
Flashing Rx LED#Sepa I

2 Rx, female ST type£onneétor (Sepam™ receiving)

nication Ports

E-LAN Port (ACE969TP or
ACE969FO)

2-wire RS485 C
S-LAN Port (ACE969

DE51863
DE51864

: N~
5

4 5

Fiber Optic Communication Port
S-LAN Port (ACE969FO)

DE51865

2

206 63230-216-219-B1
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DE52166

Installation

ACE969TP and ACE969FO
Multi-Protocol Interfaces
Connection

Power Supply and Sepam™

The ACE969 interface connects to connector C on the SepamV base unit
using a CCA612 cable (length = 9.8 ft or 3 m, green RJ45 fittings)

m  The ACE969 interface must be supplied with 24 to 250 V DC or 110 to 230 V
AC in order to operate

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION OR'ARC FLASH

Only qualified personnel should install this ‘equipment. Such work
should be performed only after reading thisientiréiset of instructions and
checking the technical characteristics of the ‘device.

NEVER work alone.

Before performing visual inspectionsjtestsifor maintenance of the
equipment, disconnect all sources of elegiric power. Assume that all
circuits are live until they have beemcompletely de-energized, tested,
and tagged. Pay particular aftention to the design of the power system.
Consider all sources of power, including the possibility of backfeeding.
Always use a properly rated veltage sensing device to confirm that all
power is off.

Start by connecting the device to the protective ground and to the
functional ground.

Screw tight all terminalsyeven those not in use.

Failure to followtheseinstructions will result in death or serious injury.

Terminals & T!e Wiring
el1-e2 - supply Screw m  Wiring with no fittings:

terminals O 1 wire with maximum cross-section > AWG

24-12 (0.2 to 2.5 mm?)
or 2 wires with maximum cross-section >
AWG 24-18 (0.2 to 1 mm?)

o  stripped length: 0.31 to 0.39 in (8 to 10 mm)

m  Wiring with fittings:

O recommended wiring with Telemecanique
fitting:
- DZ5CE015D for 1 wire AWG 16 (1.5 mm?)
- DZ5CE025D for 1 wire AWG 12 (2.5 mm?)
- AZ5DEO010D for 2 wires AWG 18 (1 mm?)

O wire length: 0.32 in (8.2 mm)

O  stripped length: 0.31 in (8 mm).

g @ Protective ground Screw 1 green/yellow wire, max. length 9.8 ft (3 m)
~fp e T & terminal and max. cross-section AWG 12 (2.5 mm?)
~—— 2 / y " " " " " " "
V DC/V AGH =k 30—_|_ Functional ground | 0.16 in (4 | Grounding braid, supplied for connection to cubicle
N g = mm) ring grounding
lug
© 2007 Schneider Electric. All Rights Reserved. Schneider 63230-216-219-B1 207

g Electric




Installation ACE969TP and ACE969FO
Multi-Protocol Interfaces
Connection
1] 2-wire RS485 Communication Ports
Luie,  Poersupy  ge2 (S-LAN or E-LAN)
gfé‘,”AO/% Vo Ve n Connecting RS485 twisted pair (S-LAN or E-LAN) to black terminals A'and B
m  Connecting twisted pair for distributed power supply to green terminals V+ and
V-
m  The interfaces are fitted with clamps to hold the network cable and recover
shielding at the incoming and outgoing points of the network cable:
O the network cable must be stripped
O the cable shielding must be around and in contact withfthe clamp
O shielding continuity of incoming and outgoing,cables is ensured by the
S-LAN electrical continuity of the clamps
m  All cable clamps are linked by an internal connegtion to the grounding
terminals of the ACE969 interface (protectie andsfunctional grounding), i.e
the shielding of the
RS 485 cables is grounded as well
m  On the ACE969TP interface, the cablelglamps for the S-LAN and E-LAN
RS 485 networks are grounded.
V/+
BB'AA V- V+ Vlll|ELAN
A
B

DE52165

Ring connection

Optic star connection

FiberOptic.Communication Port (S-LAN)

CAUTION

= Tx RX Tx Rx Tx HAZARD OF BLINDING
L Never look directly into the fiber optic.
Rx ACE969FO . . . N
T { . Failure to follow this instruction can cause serious injury.
1: Rx 1 The fiber optic connection can be made:
m  point-to-point to an optic star system
[ B AGROFO m in aring system (active echo).
i ACEZ69FO The Transmit and Receive fiber optic strands must be equipped with male ST type
L-{Rx connectors.
Tx
The fiber optics are screw-locked to Rx and Tx connectors.
208 63230-216-219-B1 Schneider © 2007 Schneider Electric. All Rights Reserved.
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Installation ACE9092 RS232/RS485 Converter

Function

The ACE9092 converter is used to connect a master/central computeriequipped with
a V24/RS232 type serial port as a standard feature to stations connecteghto.a2-wire
RS485 network.

PE50035

After setting the parameters, the ACE9092 converter performs conversion, network
polarization, and automatic frames dispatching between the master and the stations
by two-way simplex (half-duplex, single-pair) transmissjon. ltl@aecomplishes this
without the need for flow control signals.

The ACE9092 converter also provides a 12 V DCgon24 VARC supply for the
distributed power supply of the Sepam™ ACE9492 /ACE959 or ACE969 interfaces.
The communication settings should be the same as the Sepam™ and supervisor
communication settings.

ACE9092 RS232/RS485 converter.

Characteristics
A DAN Mechanical Charaﬂi!iér
HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR Weight 0.617 Ib (0.280 kg)
/ARC FLASH Assembly On symmetrical or asymmetrical DIN rail
m  Only qualified personnel should install this Electrical Chams
equipment. Such work should be performed only Power supply |V 110 to 240 V AC = 10%, 47 to 63 Hz

after reading this entire set of instructions and Galvanic isolation bétweenyACE power supply | 2000 Vrms, 50 Hz, 1 min

checking the technical characteristics of the and frame, and between ACE power supply
device. and interface supply
m  NEVER work alone. Galvanic isolalior 1000 Vrms, 50 Hz, 1 min
m  Before performing visual inspections, tests, or between RS282and|R8485 interfaces
maintenance of the equipment, disconnect all Proteetionby time-délayed fuse 5 mm x 20 mm | 1 A rating
sources of electric power. Assume that all (0£2'in x 0.79 in)
circuits are live until they have been completely | _ ‘Comifiunication and Sepam™ Interface Distributed Supply
de-energized, tested, and tagged. Pay particular| “pata format 11 bits: 1 start, 8 data, 1 parity, 1 stop
attention to the design of the power system. Transmission delay <100 ns
CO”S_'dF?r all sources o_f power, including the Distributed power supply for Sepam™ 12V DCor24VDC
possibility of backfeeding. interfaGes
m  Always use a properly rated voltage sensing Maximum number of Sepam™ interfaces with | 12
device to confirm that all power is off. distributed supply
m  Start by connecting the device to the Protective ! Environmental Characteristics

ground and to the functional ground.

. ) . Operating temperature +23°F to +131°F (-5°C to +55°C)
m  Screw tight all terminals, even those giot in use; o E
) . X ) . Electromagnetic Compatibility IEC Value
Failure to follow these instructions will result,in Standard
death or serious injury. LUkl
Fast transient bursts, 5 ns 60255-22-4 4 kV with capacitive tie

breaker in common mode
2 kV with direct tie breaker
in common mode

1 kV with direct tie breaker
in differential mode

1 MHz damped oscillating wave 60255-22-1 1 kV common mode
0.5 kV differential mode
1.2/50 ps impulse waves 60255-5 3 kV common mode

1 kV differential mode
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Installation

ACE9092 RS232/RS485 Converter

DE80038

DE80022

Male 9-pin sub-D connector supplied with the ACE9092.

DE51668

ACE9092 ®

Rx Tx OV
RS232
RS485
Ph N V+ V- L+ L-
© L [l

Description and Dimensions
@ Terminal block for RS232 link limited to 10 m (33 ft).

Female 9-pin sub-D connector to connect to the 2-wire RS485 network, with
distributed power supply.
1 screw-type male 9-pin sub-D connector is supplied with the converter.

@ Power-supply terminal block

1 Distributed power supply voltage selector switch, 42 V D@for 24V DC.
2 Protection fuse, unlocked by a 1/4 turn.
3 LEDs:

m ONJ/OFF: on if ACE9092 is energized

m  Tx: onif RS232 sending by ACE9092 is active

m Rx:on if RS232 receiving by ACE9092 is agtive:
4 SWH1, parameter setting of 2-wire RS485 network pelarization and

line impedance matching resistors.

Function SWIA N, [swi2 SW1/3
Polarization at 0 V via Rp -470 Q ON

Polarization at 5 V via Rp +470 Q 4 ON
2-wire RS 485 network impedance I ON

matching by 150 Q resistor

5 SW2, parameter setting of asynchronous data transmission rate and format
(same parameters‘as,foRS232 link and 2-wire RS485 network).
Rate (baud) Ne N sw2i1 [sw22 |sw2/3
1200

2400

4800

9600

19200

1 1
1 1
0 1
0 1
1 0
1 0

o|=|Oo|=|Ol=

38400
Forfmat " sw2/4 |sw2/s
With, parity check 0

Withoubyparityseheck 1

14stop, bit (Gompulsory for Sepam™) 0

2 stop bits, 1

Converter Configuration when Delivered
m 12V DC distributed power supply
m  11-bit format, with parity check
m  2-wire RS485 network polarization and impedance matching resistors
activated.

Connection

RS232 link
m  To AWG 12 (2.5 mm?) screw type terminal block @
m  Maximum length 33 ft (10 m)
m Rx/Tx: RS232 receiving/sending by ACE9092
m  0V: Rx/Tx common, do not ground.

AN\
2-wire RS485 link with distributed power supply
37 995 m To connector female 9-pin sub-D
m  2-wire RS485 signals: L+, L-
m  Distributed power supply: V+ =12V DC or24 VDC, V-=0 V.
Power supply
v m  To AWG 12 (2.5 mm?) screw type terminal block @
N m  Reversible phase and neutral
m  Grounded via terminal block and metal case (ring lug on back of case).
210 63230-216-219-B1 Schneider © 2007 Schneider Electric. All Rights Reserved.
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Installation

ACE919CA and ACE919CC
RS 485/RS485 Converters

i

ACE919CC RS485/RS485 converter.

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION, OR
ARC FLASH

Only qualified personnel should install this
equipment. Such work should be performed only
after reading this entire set of instructions and
checking the technical characteristics of the
device.

Function

The ACE919 converters are used to connect a master/central computer equipped
with an RS485 type serial port as a standard feature to stations connected.40 a
2-wire RS485 network.

Without requiring any flow control signals, the ACE919 converters persform network
polarization and impedance matching. The ACE919 converters also provide a 12 V
DC or 24 V DC supply for the distributed power supply gf thegSepam™ ACE9492,
ACE959 or ACE969 interfaces.

There are two types of ACE919 converter:
m  ACE919CC, DC-powered
m  ACE919CA, AC-powered.

<>
Characteristics
Mechanical Charawi‘tlsr
Weight 0.617 Ib (0.280 kg)
Assembly On symmetrical or asymmetrical DIN rail
Electrical Charactéfistics ACE919CA  ACE919CC
Power supply 110to0 240 V AC 24 to 48 V DC +20%
+10%, 47 to 63 Hz
Protection by timetdelayed fuse 5 mm x 20 mm | 1 A rating 1 Arating

(0.2in x 0.79 in)

m  NEVER work alone. Galvanic isolation between ACE power supply 2000 Vrms, 50 Hz,
m  Before performing visual inspections, tests, or and frame, and between ACE power supply 1 min
maintenance of the equipment, disconnect all and interface supply,
sources of electric power. Assume that all @m@n:ﬁﬁon and Sepam™ Interface Distributed Supply
circuits are live until they have been completely Datalfofmat 11 bits: 1 start, 8 data, 1 parity, 1 stop
de-energized, tested, and tagged. Pay particular| “Siansmission delay <100 ns
attention to the design of the power system. Distributed power supply for Sepam™ 12V DC or 24 V DC
Consider all sources of power, including the interfaces
possibility of backfeeding. MaximUum number of Sepam™ interfaces with | 12
m  Always use a properly rated voltage sensing distributed supply
device to confirm that all power is off. "E'nvironmenta| Characteristics
m  Start by connecting the device to the pratective Operating temperature +23°F to +131°F (—5°C 10 +55°C)
ground and to the functional ground. g TR
m  Screw tight all terminals, even those gt in U8 Electromagnetic Compatibility IEC Standard Value
. . . ) . Fast transient bursts, 5 ns 60255-22-4 4 kV with capacitive
Failure to follow these instructions will result,in coupling in common
death or serious injury. mode
2 kV with direct
coupling in common
mode
1 kV with direct
coupling in differential
mode
1 MHz damped oscillating wave 60255-22-1 1 kV common mode
0.5 kV differential
mode
1.2/50 ps impulse waves 60255-5 3 kV common mode

1 kV differential mode

© 2007 Schneider Electric. All Rights Reserved.
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Installation ACE919CA and ACE919CC
RS 485/RS485 Converters

Description and Dimensions
@ Terminal block for 2-wire RS485 link without distributed power supply.

Female 9-pin sub-D connector to connect to the 2-wire RS485 network;with
distributed power supply.
1 screw-type male 9-pin sub-D connector is supplied with the converter.

@ Power supply terminal block.

DE80039

1 Distributed power supply voltage selector switch, 32 V DC©r24 V DC.
2 Protection fuse, unlocked by a 1/4 turn.
3 ON/OFF LED: on if ACE919 is energized.
4 SW1, parameter setting of 2-wire RS485 networkgpolarization and line impedance
matching resistors.
Function sSwin \M SW1/3
Polarization at 0 V via Rp -470 Q ON
Polarization at 5 V via Rp +470 Q e tON
2-wire RS 485 network impedance | ON

matching by 150 Q resistor

DE80022

Converter Configuration when Delivered
m 12V DC distributed pdwer supply
m  2-wire RS485 network'polarization and impedance matching resistors
activated.

Male 9-pin sub-D connector supplied with the ACE919.

Connection

2-wire' RS485 Link without Distributed Power Supply
m o AWG 12 (2.5 mm?) screw type terminal block @
m), L+ bk-: 2-wire RS485 signals
m ¢ Shielding.

2-wire,RS485 Link with Distributed Power Supply
m To’connector female 9-pin sub-D

DE51670

m,_¢2-wire RS485 signals: L+, L-
ACE919 ® m Distributed power supply: V+ =12V DC or24V DC, V-=0 V.
L+ L- =+ Power Supply
RS485 m  To AWG 12 (2.5 mm?) screw type terminal block @

m  Reversible phase and neutral (ACE919CA)
m  Grounded via terminal block and metal case (ring lug on back of case).

RS485
PhN D V+V- L+ L-

CQEEMCEN

aC=049;
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Use and Commissioning
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Use and Commissioning ~ User Machine Interfaces

Sepam™ User Machine Interfaces
Two different levels of user machine interface (UMI) are offered on the frght panel o
Sepam™:
m  Basic UMI, with LEDs, for installations operated via a remote system no
need for local operation
m  Advanced UMI, with keypad and graphic LCD display, giving access to all the
information necessary for local operation and Sepam™ parameter setting.

SFT2841 Setting and Operating Softwa %
lete SFT2841 PC

The UMI on the front panel of Sepam™ can be comp
software tool, which can be used for all Sepam™ p r ing, local operation
and customization functions.

The SFT2841 setting and operating software jis sup on CD-ROM, along with the
SFT2826 program for recovering disturbance ‘recording files, the interactive
introduction to the Sepam™ range, and S ™ documentation in PDF

format.

The CCA783 PC connecting cable (co
port on the Sepam™ front p
Sepam™ and the SFT2841 s

SFT2841KIT) connects the PC to the
oint-to-point connection between

PE50336
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Use and Commissioning

SFT2841 Setting &
Operating Software
Welcome Window

Bl sFT2841

PE50426

E English [US] -

“Welcome bo SFT2841, vour Sepam

configuration software.

Do pou weant bo ..

Connection ...

o8 2

Sernies 20 Series 40 Series B0

5w 2a =

Welcome window

Sepam Series 80

DES52069

CCA783

| —

SFT2841 connected to a single Sepam™ unit

DE52241

To
supervisor |
—
S-LAN E-LANJ Sepam Series 20
ACE969
=3,
)’ Sepam Series 40

Sepam Series 80

ACE969
AN
[\
\

ACE969

SFT2841 connected to a Sepam™ network

Description
The SFT2841 welcome window opens when the program is launched.
It lets you choose the language for the SFT2841 screens, and providesaccess to the
Sepam™ parameter and protection setting files:
m In disconnected mode, you can open or create a parameter and protection
setting file for a Sepam™ Series 20, Series 40 or Series 80
m  When connected to a single Sepam™ unit, you can access the'parameter and
protection setting file for the Sepam™ unit connectéd to the PC
m  When connected to a Sepam™ network, you can acéess the parameter and
protection setting files for a group of Sepam™-units connected to the PC via a
communication network.

Language Options for SFT2841 Software
SFT2841 software can be used in English, Freneh or Spanish. The language is
selected at the top of the window.

Using SFT2841 in Disconnéected Mode

Disconnected mode allows you teiprepareiparameters and settings files for Sepam™
Series 20, Series 40 and Serie§ 80/priofto commissioning.

The parameter and protectionisetting files prepared in disconnected mode will be
downloaded later tothe Sepam™junits in connected mode.

m  To create a new'settingHile, click on the
family (Series 20, Series 40, or Series 80)

m  Toopen an existingisetting file, click on the icon for the relevant Sepam™
family (Series, 20, Series 40, or Series 80).

icon for the relevant Sepam™

Using SFT2841 Connected to a Single Sepam™ Unit

The SFT2841'seftware is connected to a single Sepam™ unit mode during
commissioning to upload, download and modify Sepam™ parameters and settings.
Thisieonnection also provides all the measurements and supporting data available
fepcommissioning.

The,PC'loaded with the SFT2841 software is connected to the port on the front panel
of Sepam™ via an RS232 port using the CCA783 cable.

To open the parameter and protection setting file on the Sepam™ once it is

connected to the PC, click on the icon.

Using SFT2841 Connected to a Sepam™ Network
SFT2841 performs the following functions when connected to a Sepam™ network
and used during operation:

m  To manage the protection system

m  To check the status of the power supply

m  To diagnose any incident occurring on the power supply.

The PC loaded with the SFT2841 software is connected to a group of Sepam™ units
by means of a communication network (by serial link, telephone line, or Ethernet).
This network forms the E-LAN engineering network.

The connection window allows configuration of the Sepam™ network, and provides
access to the parameter and protection setting files of the Sepam™ units on the
network.

To open the connection window, click on the .;5“ icon.

See "Configuration of a Sepam™ network" for details of how to configure the E-LAN
engineering network from the connection window.
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Presentation

The setting and operating functions are available on a
PC equipped with SFT2841 software and connected to
the front panel of Sepam™ (run in a Windows 98 / NT
or better environment).

The data used for the same task are grouped together
in the same screen to facilitate operation. Menus and
icons are used for fast and direct access to required
information.

Current Operation
SFT2841 software displays the following information:

m  all metering and operation data

m  all alarm messages with the time of appearance
(date, hour, mn, s, ms)

m diagnosis data such as: tripping current, number
of switchgear operations and cumulative
breaking current

m  all protection and parameter settings

m logic status of inputs, outputs and signal lamps.

The SFT2841 software is the solution suited to
occasional local operation for fast access to
information.

Parameter and Protection Setting (')

m display and setting of all the parameters of each
protection function in the same page

m program logic parameter setting, parameter
setting of general installation and Sepam™ data

m input data may be prepared ahead of time and
transferred into the corresponding Sepam™
units in a single operation (downloading
function).

Main functions performed by SFT2841:
m changing passwords
m entering general characteristics (ratings,
integration period)
setting Sepam™ date and time
entering protection settings
changing program logic assignments
enabling/disabling functions
m  saving files.

Saving
Protection and parameter setting data can be saved, as
well as printing reports

The SFT2841 software can also be,used to recover
disturbance recording filegyand‘providesgraphic display
using the SFT2826 software teol.

Operating Assistance

Access from all the screens,to afhelp section which
contains all the technical dataifequired for Sepam™
installation and use.

(1) Modes accessed via 2 passwords (protection setting level,
parameter sétting level).

| SFT2841 - Sepam 1000+ setie 40 - [Connection window]
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Example of a measurement display‘screeny
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Example of a protection setting screen.
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General Screen Organization

A Sepam™ document displayed on the screen has
conventional Windows features. All SFT2841 software
screens are set up in similar fashion:

m  (A): title bar, with:
O name of the application (SFT2841)
O identification of the Sepam™ document

displayed

O window manipulation handles
(B): menu bar, to access all the SFT2841
software functions (unavailable functions are
dimmed)
@: toolbar, a group of contextual icons for quick
access to the main functions (also accessed via
the menu bar)
(D): work zone available to the user, presented in
the form of tab boxes
@: status bar, with the following information
relating to the active document:
o alarmon
O identification of the connection window
O SFT2841 operating mode, connected or not
connected,
type of Sepam™
Sepam™ editing identification
identification level
Sepam™ operating mode
PC date and time.

ooooan

Guided Navigation

A guided navigation mode provides easier access to all
Sepam™ parameter and protection settings. It allows
users to go through the data input screens in the natural
order.

The sequencing of the screens in guided mode is
controlled by clicking on two icons in the toolbar @:
m  <:to go back to the previous screen
m > to go to the next screen.

The screens are linked up in the following séquence:
Sepam™ hardware configuration

General characteristics

CT/VT supervision

Program logic

Password

Setting screens for the protection functions
available, according to the type.of Sepam™
Logical equation editor

Various tabs of the cofitrol maifix
Disturbance recording setup.

OO~ WN =

© oo N

On-Line Help

The operator may look‘up. onfline help at any time by
using the "?" command in‘the menu bar.

The use of on-line help requires a browser such as
Netscape Navigator or Internet Explorer.

SFT2841 - Sepam 1000+ sene 40 - [Connection window]
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Example of Sepam™ configUtation screen
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Not Connected to Sepam™ Mode
Sepam™ Parameter and Protection Setting

The parameter and protection setting of a Sepam™
using SFT2841 consists of preparing the Sepam™
file containing all the characteristics that are specific
to the application. This file is then downloaded into
Sepam™ at the time of commissioning.

CAUTION

HAZARD OF UNINTENDED OPERATION

m  The device must only be configured and
set by qualified personnel, using the
results of the installation protection
system study.

m  During commissioning of the
installation and after any modification,
check that the Sepam™ configuration
and protection function settings are
consistent with the results of this study.

Failure to follow these instructions can
cause equipment damage.

Operating Mode:

1 Create a Sepam™ file for the type of Sepam™
being set up. The newly created file contains the
Sepam™ factory-set parameter and protection
settings.

2 Modify the Sepam™ general settings and
protection function settings:

m all the data relating to the same function are
grouped together in the same screen

m itis advisable to enter all the parameters and
protection settings in the natural order of the
screens proposed by the guided navigation
mode.

Entering Parameter and Protection Settings:

The parameter and protection setting input fields arg

suited to the type of value:

m choice buttons
m  numerical value input fields
m  dialogue box (Combo box)

The user must "Apply" or "Cancel" thesnew valdes
entered before going on to the following scfeen,
where the consistency of the new values applied is
checked.

An explicit message identifiés,inconsistent values
and specifies the authorized values

Values that have become inconsistent after a
parameter modification ate.adjusted to the closest
consistent value.

Connected to Sepam™ Mode

Precaution

Given the risks inherent to the accumulation of static electricity, the customary
precaution when using a laptop consists of discharging in contact with a grounded
metal frame before phsycially connecting the CCA783 cable.

Plugging into Sepam™

Connecting Sepam to a PC equipped with SFT 2841 involves.the following:

m  plugging the 9-pin connector (SUB-D type) into one of thedRE communication
ports. Configuration of the PC communciation fert viasthe "Communication
port" function in the "Options" menu

m  plugging the 6-pin connector into the connectefi(reundiminidin type) situated
behind the blanking plate on the front panel of Sgpam/™ or the DSM303
module.

Connection to Sepam™
There are two possibilities for setting up the tonnection between SFT2841 and
Sepam™:

m  "Connection" function in the "File!imenu

m choice of "connect to the Sepam™®at the start-up of SFT2841.

Once the connection with Sepam™ has been established, "Connected" appears in
the status bar, and the Sepam™, connection window may be accessed in the work
zone.

User Identification

The window intended for the,entry“of the 4-digit password is activated:
m via the "Passwaords" tab
m via the "Identification® function in the "Sepam™" menu
m via the "Identifigation" icon @

The "Return t@ Operatipg mode" function in the "Passwords" tab removes access
rights tosparameter and protection setting mode.

Downloading Parameters and Protection Settings

Parameter and protection setting files may only be downloaded in the connected

Sepam™imParameter setting mode. Once the connection has been established, the

procedure for downloading a parameter and protection setting file is as follows:

1" Activate'the "Download Sepam™" function in the "Sepam™" menu.

2 Select'the file(*.S40, *.S41, *.842, *.T40, *.T42, *.M41, *.G40 according to the
typé of application) which contains the data to be downloaded.

Return to Factory Settings
Jihis operation is only possible in Parameter setting mode, via the "Sepam™" menu.
All of the Sepam™ general characteristics, protection settings and the control matrix
go back to the default values.

Uploading Parameter and Protection Settings
The connected Sepam™ parameter and protection setting file may only be uploaded
in Operating mode.

Once the connection has been established, the procedure for uploading a parameter
and protection setting file is as follows:

1 Activate the "Upload Sepam™" function in the "Sepam™" menu.

2 Select the *.rpg file that is to contain the uploaded data.

3 Acknowledge the end of operation report.

Local Operation of Sepam™
When connected to Sepam™, SFT2841 offers all the local operating functions
available in the advanced UMI screen, plus the following functions:
m  setting the Sepam™ internal clock on the "general characteristics" tab
m implementing the disturbance recording function through the "Fault recording”
menu "OPG": validation/blocking the function, recovery of Sepam™ files,
start-up of SFT2826
m  consulting the history of the last 64 Sepam™ alarms, with time-tagging
B access to Sepam™ diagnostic data, in the "Sepam™" tab box, included in
“'Sepam™ diagnosis"
m in Parameter setting mode, the switchgear diagnositic values may be modified:
operation counter, cumulative breaking current to reset the values after a
change of breaking device.
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Use and Commissioning ~ SFT2841 Setting &
Operating Software
Configuring a Sepam™ Network

Connection Window
The SFT2841 software connection window is used to:
m  select an existing Sepam™ network or configure a new one
m  set up the connection to the selected Sepam™ network
m  select one Sepam™ unit from the network and access its parameters,
settings, and operation and maintenance information. S

Configuring a Sepam™ Network

Several configurations can be defined for the vari S ™ installations.

A Sepam™ network configuration is identified by aN ved on the SFT2841
PC in a file in the SFT2841 installation directory It:"Gs\Program
Files\Schneider\SFT2841\Net).

Configurnig a Sepam™ network is in two parts:
m  Configuring the communication ne k
m  Configuring the Sepam™ units

Configuring the Communi Network
To configure the communication'n , first define:
m  The type of link b en and the Sepam™ network
m  The communicatiol , according to the type of link selected:
O direct serial link
o link via

PE50603

[ComSepmL5 net =]

Ty ol ancn
Sl

¥ Phone saden.

e Tiga dllazen
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 Prere oo n
| [5retod 13200 b stocom 011 =] )
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= Speed
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Handinake L

\ ~ =
== - g e
L |
= o
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@ Configuration windows for the communication network, according to the type of link: serial link,
% modem link (STN) or Ethernet link (TCP)

L 4
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Configuration window for the serial link communication
network.
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Configuration window for the Ethernet TCP/IP communication
network.

Direct Serial Link

The Sepam™ units are connected to an RS485 (or fiber-optic) multidropfnetwork.
Depending on the serial link interfaces available on the PC, the PC itself'will be
connected either directly to the RS485 network (or fiber-optic HUB), or via an
RS232/RS485 converter (or fiber-optic converter).

The communication parameters to be defined are:
m  port: communication port used on the PC
speed: 4800, 9600, 19200 or 38400 bauds

parity: None, Even or Odd
handshake: None, RTS or RTS-CTS
time-out: from 100 to 3000 ms.
number of retries: from 1 to 6.

Link via TCP/IP Ethernet
The Sepam™ units are connected to anRS485 multidrop network over an Ethernet
Modbus TCP/IP gateway (for example:, EGXygateway).

Configuring the Modbus TCP/IP/Gateway
See the setup manual for thé gateway used.

The gateway should begassigned an‘lP address.

The configuration patametergyfor the gateway’s RS485 interface must be defined in
accordance with the Sepam™ communication interface configuration:

B speed: 480049600, 19200 or 38400 bauds

m character formaty8 data bits + 1 stop bit + parity (none, even, odd).

Configuring Communication on SFT2841
When configuring a Sepam™ network on SFT2841, the following communication
parameters must‘be’defined:
m<IP address: IP address of the remote Modbus TCP/IP gateway
m_ time-out: from 100 to 3000 ms.
A time=out of between 800 ms and 1000 ms is sufficient in most installations.
Communication via the TCP/IP gateway may, however, be slowed down if
other applications want Modbus TCP/IP access at the same time.
The time-out value should then be increased (2 to 3 seconds).
m¥number of retries: from 1 to 6.
Note 1: SFT2841 uses the Modbus TCP/IP communication protocol.
Although communication is IP-based, use of SFT2841 is restricted to a local installation network
based on an Ethernet network (LAN — Local Area Network).
The operation of SFT2841 over a WAN (Wide Area Network) cannot be guaranteed because of
the presence of some routers or firewalls that may reject the Modbus protocol, causing
communication times that would be incompatible with Sepam™.
Note 2: SFT2841 allows Sepam™ protection settings to be modified, and direct activation of the
outputs. These operations, which could involve the operation of electrical switchgear (opening
and closing), and thus risk the safety of people and installations, are protected by the Sepam™
password. In addition to this protection, the E-LANs and S-LANs must be designed as private
networks, protected from external actions by all suitable methods.
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Configuration window for the communication network via
telephone modem.

Link via Telephone Modem
The Sepam™ unitss are connected to an RS485 multidrop network u§ing an
industrial PSTN modem.

This modem is the called modem. It must first be configured, either via AT
commands from a PC using HyperTerminal or the configuration tool that may have
been supplied with the modem, or by setting switches. See the modem
manufacturer’s manual for more information.

The PC may use an internal or an external modem. This medém on the PC side is
always the calling modem. It must be installed andseonfigured in accordance with
the Windows modem installation procedure.

Configuring the Calling Modem in SET2841
When configuring a Sepam™ network, SFTi2841 displays the list of all modems
installed on the PC:

The communication parameters to be‘defined are:

m  modem: select one of thefmodems listed by SFT2841
telephone no.: no. of the{remote modem to be called
speed: 4800, 9600519200 0r,38400 baud
parity: none (not adjustable)
handshake: n6ne;RTSior RTS-CTS
time-out: from 100, t0"3000 ms.

Communication via madem and telephone network is slowed considerably because
of the transit time through'the modems. A time-out of between 800 ms and 1000 ms
is sufficient ingmost'88400 baud installations. In some cases, the poor quality of the
telephone networkymay require a slower speed (9600 or 4800 baud). The time-out
valuggshould then be increased (2 to 3 seconds), with the number of retries ranging
from 110 6.

Note: The speed and parity of the calling modem must be configured under Windows with the
samevalues as for SFT2841.
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Configuration window for the communication network via
telephone modem

Configuring a Called Modem

The modem on the Sepam™ side is the called modem. It must first be c@nfigured,
either via AT commands from a PC using HyperTerminal or the configuration tool that
may have been supplied with the modem, or by setting switches (see the modem
manufacturer's manual).

Modem RS485 Interface
In general, the configuration parameters for the modem’s RS485 interface must be
defined in accordance with the Sepam™ communication interfage,configuration:

m  speed: 4800, 9600, 19200 or 38400 baud

m character format: 8 data bits + 1 stop bit + parity (hene, €ven, odd).

Telephone Network Interface

Modern modems offer sophisticated features such @s g¢heeking the quality of the
telephone line, error correction and data compression. These options are not
appropriate for communication between SFT2841 ahd Sepam™, which is based on
the Modbus RTU protocol. Their effect on communication performance may be the
opposite of the expected result.

It is therefore highly advisable to:
m Invalidate the error correction, data,compression and telephone line quality
monitoring options
m  Use the same end-to-endycommunication speed between:
O the Sepam™ network and the called modem
O the called m@dem (Sepam™ side) and the calling modem (PC side)
o the PC and thelealling'imodem (see recommended configurations table).

Sepam™ Network '\Ti!phone Network PC Modem Interface

38400 baud V34 modulation, 33600 baud 38400 baud
19200 baud V34 modulation, 19200 baud 19200 baud
9600 baud V32 modulation, 9600 baud 9600 baud

Industrial Configuration Profile

The#ollowing table shows the main characteristics of the modem on the Sepam™
side. These characteristics match a configuration profile commonly known as an
"industrial prefile”, as opposed to the configuration of modems used in offices.

Depending on the type of modem used, the configuration will either be via AT
commands from a PC using HyperTerminal or the configuration tool that may have
beensupplied with the modem, or by setting switches (see the modem
manufacturer’'s manual).

"Industrial Profile" Configuration Characteristics
Transmission in buffered mode, without error correction

AT command
\NO (force &Q6)

Data compression deactivated %CO0
Line quality monitoring deactivated %EO0
DTR signal assumed to be permanently off (allows the modem &D0
connection to be established automatically on an incoming call)

CD signal off when carrier is present &C1
All reports made to Sepam™ blocked Q1
Character echo suppression EO
No flow control &K0
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Sepam™ network connected to SFT2841
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Access to parameters and settings for a Sepam™Series 80
connected to a communication network.

Identifying Sepam™ Units Connected to the Communication
Network
The Sepam™ units connected to the communication network are identified by their
Modbus address. These addresses can be configured in either of the following ways:
m  Manually, one by one:
O the "Add" button is used to define a new Sepam™ device; jt,is allocated a
default Modbus address
O the "Edit" button is used to modify the Modbug address if necessary
o the "Delete" button removes a device from the,egdnfiguration
m  Automatically, by running an automatic search*ef,the Sepam™ units
connected:
O the "Automatic search"/"Stop search” puttonistarts or interrupts the search
O when SFT2841 recognizes a Sepam™ unit, its Modbus address and type
are shown on screen
O when a Modbus device other than Sepam™ responds to SFT2841, its
Modbus address is displayed. Theytext'???" indicates that the device is
not a Sepam™.,

The Sepam™ network configuratien is ‘saved in a file when the UMI window closes,
by pressing the "OK" button.

Access to Sepam™ Information
To establish communicationibetween SFT2841 and a Sepam™ network, select the
Sepam™ network configiration you want, and press "Connect".
The Sepam™ network isidisplayed in the connection window. SFT2841 polls all the
equipment definediinithe selected configuration. Each Sepam™ queried is
represented by an icon:

m  Sepam™ Series 20 or Series 40 actually connected to the network

Jo|
m A device other than Sepam™ connected to the network.
A’'summary report of each Sepam™ detected as present is also displayed:
m Sepam™ Modbus address
mY, Type of application and Sepam™ identification
m_ Any alarms present
® 7Any minor/major faults present.

m  Sepam™ Series 80 actually connected to the network ﬁ
m_gSepam™ configured but not connected to the network

To access parameters, settings and operation and maintenance information for a
particular Sepam™, click on the icon for that Sepam™. SFT2841 then establishes a
point-to-point connection with the selected Sepam™.
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Presentation

Basic UMI

This UMI includes:

m  two signal lamps indicating Sepam™ operating

status:

O green "on" indicator: device on

o red % indicator: device unavailable
(initialization phase or detection of internal
problems)

m nine parameterizable yellow signal lamps, fitted
with a standard label (with SFT2841, a
customized label can be printed on a laser
printer)

m & key for clearing faults and resetting

m one connection port for the link with the PC
(CCA783 cord), the connector is protected by a
sliding cover.

b51 51 >5IN b>>5IN  ext Y0off ylon Trip

MT10276

Fixed or Remote Advanced UMI

In addition to the basic UMI functions, this version
provides:
m a "graphic" LCD display for the display of
measurements, parameter/protection settings and
alarm and operating messages.

on S\ b5l b>51 b>5IN 5N ext Y0off \lon Tip

MT10277

The number of lines, size of characters and symbols _ 1 62A
are in accordance with the screens and language RMS

versions. 161 A RS

The LCD display is back-lit when the user presses a - 1 63A AMS

key. —
m  a 9-key keypad with two operating modes:

White keys for current operation:

@ display of measurements,

@ display of "switchgear, network diagnosis" data,

@ display of alarm messages,

(4) resetting,
@ acknowledgment and clearing of alarms.

Blue keys activated in parameter and protection
setting mode:

(7) access to protection settings,

access to Sepam™ parameter setting,

@ used to enter the 2 passwords required to change
protection and parameter settings.

The (), &), @ (@), (5), (B)) keys areuseditorbrowse
through the menus and to scroll and accept the values
displayed.

(6 "lamp test" key:

switching on sequence ©f all the sighal lamps.
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Use and Commissioning ~ Advanced UMI
Access to Data

Access to Measurements and Example: Measurement Loop

Parameters + m
The measurements and parameters can be accessed nergizing
using the metering, diagnosis, status and protection Metering menu \T/ \T/
keys. They are arranged in a series of screens as "current" choice
shown in the diagram opposite.
m the data are split up by category in 4 menus,
associated with the following 4 keys:
m] key: measurements
choice: current, voltage, frequency, power
energy
O (%) key: switchgear diagnosis and additional
measurements
choice: diagnosis, tripping contexts (x5)
O (@) key: general settings
choice: general, modules, I/U sensors, CT/
VT supervision, program logic, 1/0O test
O () key: protection settings
choice: phase |, residual |, directional I,
voltage, frequency, power, machine,
recloser
m  when the user presses a key, the system moves
on to the next screen in the loop. When a screen
includes more than 4 lines, the user moves about
in the screen via the cursor keys (@,@).

DE50492

e
Sepam

Metering
numerical values

Metering
bar graphs

Protection and Parameter Setting Modes
There are three levels of use:

m operator level: used to access all the séreehs in [ ) ® © 0 ¢ ¢ ¢ o o o
read mode and does not require anyfpasswords

m protection setter level: requires thefentrylof the
first password (@ key), allows protectien setting
() key)

B parameter setter level: requires,the entry of the passwords
second password (@ key)mallowssmodification
of the general settings a§ well (&) key).

on % b51  I>>51 lb>5IN Io>>5IN  ext Y0 off Ylon Trip

Only general setters miay modify the passwords.
The passwords have four digits.
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Use and Commissioning  Advanced UMI
White Keys for Current Operation

B

The "metering" key is used to display the variables
measured by Sepam™.

on SN\ b5 b>51 b>5IN bw»5IN ext Y0off ylon Tip

MT10283

S @O VB ®

@ key on & b5l 1»51 b>5IN b>>5IN ext Y0off Ylon Trip
The “diagnosis” key provides access to diagnostic data o ® . . ‘ . . ‘ . .

on the breaking device and additional measurements,
to facilitate fault analysis.

MT11117

ke
y S b5 151 b>5IN b>>5IN ext y0off ylon Trip

MT10287

The “alarms” key is used to consultithe 16 most recent
alarms that have not yet been cleared.

0 Ir FAULT
-1

-2
N

G ®©0 Vs $
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Use and Commissioning ~ Advanced UMI
White Keys for Current Operation

key

The “reset” key resets Sepam™ (extinction of signal
lamps and resetting of protection units after the
disappearance of faults).

on S b5l 151 b>5IN b>>5IN ext y0off Ylon Trip

MT10301

The alarm messages are not erased.

Sepam™ resetting must be confirmed.

PHASE FAULT

A Phase

S @8 VB &

key

When an alarm is present on the Sepam™ display, the
"clear" key is used to return to the screen that was
present prior to the appearance of the alarm or to a less
recent unacknowledged alarm. Sepam™ is not reset.
In the metering or diagnosis or alarm menus, the "clear"

key may be used to reset the average currents, peak Iamax — 1 8OA

demand currents, running hours counter and alarm

stack when they are shown on the display. |bmaX — 1 81 A
lcmax = 180A

I>>51 ©b>5IN b>>5IN ext y0off \lon Trip

MT10284

o o

Press the "lamp test" key‘for 5 'seconds to start up
a LED and display test Sequenege.

When an alarm is présentgthe "lamp test" key is
disabled.

O b5 b>5 k>5IN 5N ext Jooff Ylon Tip

162A e

161A s
163A RMS @

MT10283

S @0 OB ®
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Use and Commissioning  Advanced UMI
Blue Keys for Parameter and
Protection Setting

key

The “status” key is used to display and enter the
Sepam™ general settings. They define the protected
equipment characteristics and the different optional
modules.

b51 151 b>5IN lo>>5IN ext Y0 off ylon Trip

MT10810

General Settingslj
— Language -Frequency

UK English (@) 0

US English (@)

|— A/B Selection(Active
= [

© w

The “protection” key is used to display, set and enable
or disable the protection units.

on S b5l I8 k>5IN b>>5IN  ext Y0off Ylon Trip

MT10811

off @
so51 [ 1 [on 3]
- Trip
Curve=[——_ 1]
Threshold =]
[ —

~ Timer hold ———
Curve=[—— 1]
Delay="""" 1

[ Apply | [ cancel |

S @0 UH @

-

The "wrench" key is used to‘enter the passwords for
access to the different mades:

m  protection setting

B parameter setting.
and return to "operating“mede (With no passwords).

on 2 b5l 15 k>5IN b>>5IN ext Y0off ylon Trip

MT10808

passwords

=

P -~

|app|y | |cancel

Note: for parameter setting of signal lamps and output relays, it is
necessary to use the SFT2841 software, "program logic" menu.
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Use and Commissioning ~ Advanced UMI
Blue Keys for Parameter and
Protection Setting

key

The @ key is used to confirm the protection settings,
parameter settings and passwords.

on S b5l D5 b>5IN b»5IN ext y0off Ylon Trip

MT10812

50/51

Trip
Curve

S @8 UB @

key

When there are no alarms on the Sepam™ display and
the user is in the status, protection or alarm menu, the
(&) key is used to move the cursor upward.

on S\ b5 I»>51 b>5IN b>>5IN  ext Yooff Ylon Trip

MT10813

General settings

|Genera| | |M0dule |
[7v Sensor | [Logic |

I/0O Test

S @0 OB O

%

When there are no alarmsien theiSepam™ display and
the user is in the status, protection or alarm menu, the
(¥) key is used to miove the curser downward.

on S\ b5l b>51 I>5IN k5N ext Jooff Ylon Tip

MT10814

Metering

[Current | [ Voltage |

| Frequencyl | Power |
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MT10816

MT10817

Use and Commissioning

Advanced UMI
Data Entry Principles

Use of Passwords
Sepam™ has two 4-digit numeric passwords.

m The first password, symbolized by a key, is used
to modify the protection settings

m  The second password, symbolized by two keys,
is used to modify the protection settings and all
the general settings.

The two factory-set passwords are: 0000

Entering Passwords

1

Press the @= key to display the following screen:

passwords

Q==
'_>:
P

6

7

9

Press the @& key to position the cursor on the first
digit [O]X[X[X]

Scroll through the digits using the cursor keys (@ s
@) then confirm to go on to the next digit by
pressing the o key. Do not use characters other
than numbers 0 to 9 for each of the 4 digits.

When the password for your qualification level is
entered, press the @ key to position the cursor on
the box. Press the @3 key again to
confirm.

When Sepam™ is in protection setting mode, a key
appears at the top of the display.

10When Sepam™ is in parameter setting mode, two

keys appear at the top of the display.

5051 2] & joff Of |
On @

— Trip

thershold =120 A

delay ~ =[100ms |

—response time¢ ———
cuve  =[definitve |
delay  =[Oms ]

Access to the protectionsetting of parameter setting
modes is disabled:

m By pressing the @= key
m  Automatically if no keys are activated for more
than 5 minutes.

Modifying Passwords

Only the parameter setting qualification level (2 keys) or the SFT2841 allow
password modification. Passwords are modified in the general settings sereen, @
key.

Loss of Passwords

If the factory-set passwords have been modified and the latest passwords entered
have been irretrievably lost by the user, please contact yourdocal after-sales service
representative.

Entering Parameters or Settings

Principle Applicable to all Sepam™ Units

(example of phase overcurrent protection)

1 Enter the password

2 Access the corresponding screen by successivelyapressing the key

3 Move the cursor by pressing the @ key fomaccess to the desired field (e.g.
curve)

4 Press the @ key to confirm the choigg, then‘select the type of curve by pressing
the (¥) or (a) key and confirm by pressing the & key

5 Press the key to reach the féllowing fi€lds, up to the box. Press
the @ key to confirm the setting,

Entering Numerical Values

(current threshold value)

1 Position the cursor on the,required field using the @ @ keys, then confirm to
go on to the next digit.by pressing the @ key

2 Select the first digit to bgentered and set the value by pressing the @ or @
key (choice of i 0...... 9)

3 Press the @ Key. to confirm the choice and go on to the following digit.

The values ar¢ entered,with three significant digits and a period.

The unitfAyer kA)'is chosen using the last digit.

4 Préss the i key to confirm the entry, then press the key for access to the
following field

54€All of the values entered are only effective after the user confirms by selecting the
box at the bottom of the screen and presses the & key.
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Use and Commissioning ~ Default Parameters,
All Applications

Hardware Configuration
m  identification: Sepam™ xxxx
model: MX
MES module: absent
MET modules: absent
MSA module: absent
DSM module: present
ACE module: absent

Output Parameter Setting
m  outputs used: O1 to O4
m  N.O. contacts: O1, O3
m N.C. contacts: 02, 04
m impulse mode: no (latched)

Program Logic
W circuit breaker control: yes
m  zone selective interlocking: no
m recloser: no
m logic input assignment: notfised

General Characteristics

network frequency: 0Bz

group of settings: A

enable remote setting: no

working languageyEnglish

type of cubiclesfeeder(except G40: main)
CT rating; 6A

number of CIs: 3 (la, Ib, Ic)

rated current INy630 A

basi¢ curfrentis: 630 A

integration period: 5 mn

residual’etrrent: none

rated primary voltage (V,.p): 20 kV

rated secondary voltage (v, s): 100 V
voltages measured by VTs: Vab, Vbc
tesidual voltage: none

disturbance recording: 9 x 2-second blocks
pre-trig for disturbance recording: 36 cycles

Protection Functions

m all protections are "off"

m the settings comprise values and choices that are informative and consistent
with the general characteristics by default (in particular rated current and
voltage IN and V|, p)

m tripping behavior:

O latching: 50/51, 50N/51N, 50V/51V, 67, 67N, 46, 32P, 32Q/40, 48/51LR/
14, 27D, 38/49T, 49RMS
O participation in circuit breaker control: 50/51, 50N/51N, 50V/51V, 67, 67N,
46, 32P, 32Q/40, 48/51LR/14, 27D, 49RMS, 38/49T, 37
m disturbance recording triggering: with.

Control Matrix
m  activation of signal lamps according to front panel markings
m  watchdog on output O4
m disturbance recording triggering upon activation of pick up signal.
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Use and Commissioning

Principles and Methods

A DANGER

HAZARD OF ELECTRIC SHOCK, EXPLOSION
OR ARC FLASH

m  Only qualified personnel should
commission this equipment. Such work
should be performed only after reading this
entire set of instructions.

m  NEVER work alone.

m  Obey all existing safety instructions when
commissioning and maintaining high-
voltage equipment

m  Apply appropriate personal protective
equipment (PPE) and follow safe electrical
work practices. In the USA, see NFPA 70E

Failure to follow these instructions will result
in death or serious injury.

Protection Relay Testing

Protection relays are tested prior to commissioning,
with the dual aim of maximizing availability and
minimizing the risk of malfunctioning of the
assembly being commissioned. The problem
consists of defining the consistency of the
appropriate tests, keeping in mind that the relay is
always involved as the main link in the protection
chain.

Therefore, protection relays based on
electromechanical and static technologies, the
performances of which are not totally reproducible,
must be systematically submitted to detailed testing,
not only to qualify relay commissioning, but also to
check that they actually are in good operating order
and maintain the required level of performance.

The Sepam™ concept makes it possible to do
away with such testing, since:

m the use of digital technology guarantees the
reproducibility of the performances
announced

m  each of the Sepam™ functions has
undergone full factory-qualification

m  an internal self-testing system provides
continuous information on the statejef the
electronic components and the integritylefithe
functions (e.g. automatic tests diagn@se the
level of component polarizationivoltages, the
continuity of the analog value acquisition
chain, non-alteration of RAM memory,
absence of settings outsidejthe tolerance
range) and theréby guarantees a high level of

Sepam™ Commissioning Tests
The preliminary Sepam™ commissining tests may be limited to commissioning
checks:
m checking compliance with BOMs and hardware installation diagrams andrules
during a preliminary general check
m checking the compliance of the general settings and protection settings
entered with the setting sheets
m checking current or voltage input connections by secefdary injection tests
m checking logic input and output connections by,simulation ofiinput data and
forcing output status
m validation the complete protection chain (possible customized logic functions
included)
m  checking the connection of the optional MET$482 and MSA141 modules.

The various checks are described further on.

General Principles
m  all the tests should be carried outwith theiMV cubicle completely isolated and
the MV circuit breaker racked out (disconnected and open)
m  all the tests are to be performed inthe operating situation: no wiring or setting
changes, even temporary changes\torfacilitate testing, are allowed.
m the SFT2841 parametersetting and operating software is the basic tool for all
Sepam™ users. It is especially useful during Sepam™ commissioning tests.
The tests described,in thisy\document are systematically based on the use of
that tool.
The commissioning teésts mayybe performed without the SFT2841 software for
Sepam™ units with advaneed UMls.

Method
For each Sepam’™:
m Only earry ouisthe checks suited to the hardware configuration and the
functions activated
(Ascomprehensive description of all the tests is given further on)
mYusethe test sheet provided to record the results of the commissioning tests.

Checking,Current and Voltage Input Connections
The/seecondary injection tests to be carried out to check the connection of the current
and voltage inputs are described according to:
W the type of current and voltage sensors connected to Sepam™, in particular
for residual current and voltage measurement
m the type of injection generator used for the tests: three-phase or single-phase
generator.

The different possible tests are described further on by:
B a detailed test procedure
m the connection diagram of the associated test generator.

The table below specifies the tests to be carried out according to the type of
measurement sensors and type of generator used, and indicates the page on which
each test is described.

availability Current 3CTs 3CTs+1zero |3CTs 3 CTs + 1 zero
Sensors sequence CT sequence CT
Sepam™ is therefore ready to operate without Voltage 3VTs 3VTs 2 phase VTs + |2 phase VTs +
requiring any additional qualification testing Sensors 1 residual VT 1 residual VT
that concerns it directly. [Three-phase Page 7/236 Page 7/236 Page 7/237 Page 7/237
generator Page 7/241 Page 7/242 Page 7/243
Single-phase Page 7/238 Page 7/238 Page 7/238 Page 7/238
generator Page 7/241 Page 7/242 Page 7/243
Schneider
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Use and Commissioning

Required Testing &
Metering Equipment

Generators
m dual sinusoidal AC current and voltage generator:

50 or 60 Hz frequency (according to the country)
current adjustable up to at least 5 Arms
adjustable up to the rated secondary phase-to-phase voltage of the VTs
adjustable relative phase displacement (V, 1)

O three-phase or single-phase type
m  DC voltage generator:

O adjustable from 48 to 250 V DC, for adaptation teftheivoltage level of the

logic input being tested.

oooao

Accessories
m  plug with cord to match the "current" test terminal box installed
m  plug with cord to match the "voltage" testterminal box installed
m  electric cord with clamps, wire grip‘@ptouch probes.

Metering Devices (built into'the generator or separate)
m 1 ammeter,0to 5 Arms
m 1 voltmeter, 0 to 230 V rms
m 1 phasemeter (if phase displacement (V, 1) is not identified on the voltage and
current generator).

Computer Equipment

m  PC with minimal configuration:
O Microsoft Windows 98/NT 4.0/2000/XP
o 133 MHzPentium processor,
O 64'MB,of RAM (or 32 MB with Windows 98)
O 64 MB free on hard disk
B CD-ROM drive

m SFET2841 software

m, @CA783 serial connection cord between the PC and Sepam™.

Documents
H )y complete connection diagram of Sepam™ and additional modules, with:
O phase current input connection to the corresponding CTs via the test
terminal box
O residual current input connection
O phase voltage input connection to the corresponding VTs via the test
terminal box
O residual voltage input connection to the corresponding VTs via the test
terminal box
O logic input and output connection
O temperature sensor connection
O analog output connection
m  hardware BOMs and installation rules
m  group of Sepam™ parameter and protection settings, available in paper
format.
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Use and Commissioning

General Examination &
Preliminary Actions

Checks Required Prior to Energizing
Apart from the mechanical state of the equipment, use the diagrams and BOMs
provided by the contractor to check:
m identification of Sepam™ and accessories determined by the contractor
m  correct grounding of Sepam™ (via terminal 17 of the 20-pin connector)
m  correct connection of auxiliary voltage (terminal 1: AC or positive polarity; terminal
2: AC or negative polarity)
m presence of a residual current measurement zero seglieénce CT and/or
additional modules connected to Sepam™, when applicable
m  presence of test terminal boxes upstream from the,currentinputs and voltage
inputs
m  conformity of connections between Sepam™terminals‘and the test terminal
boxes.

Connections
Check that the connections are tightenedgWith equiipment non-energized).
The Sepam™ connectors must be corrg€tly plugged in and locked.

Energizing
1 Switch on the auxiliary power supply.
2 Ensure that Sepam™ peffotms the following initialization sequence (lasts
approximately 6 seconds) :
m  green ON and reghindicators on
m red indicator off
m  pick-up of "watehtlog"eontact.
The first screen displayeais the'phase current measurement screen.

Implementingithe SFT2841 Software for PC

1 Start up the PG;

2 Connectthe PC BRS232 serial port to the communication port on the front panel of
Sepam™ using the CCA783 cord.

3  Starhup the SFT2841 software, by clicking on the related icon.

4 “Choosejto connect to the Sepam™ to be checked.

Identification of Sepam™

1 Notethe Sepam™ serial number given on the label stuck to the right side plate of
the base unit

2 gNote the Sepam™ type and software version using the SFT2841 software,
'Sepam™ Diagnosis" screen

8" Enter them in the test sheet.
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Use and Commissioning

Checking Parameter &
Protection Settings

Determining Parameter and Protection Settings

All Sepam™ parameter and protection settings are determined beforéhand by the
design department in charge of the application, and should be approved by the
customer.

Itis presumed that the study has been carried out with all the attention necessary, or
even consolidated by a network coordination study.

All Sepam™ parameter and protection settings sheuld Bed@vailable at the time of
commissioning:

m in hard copy format (with the SFT2841 software, theyparameter and protection
setting file for a Sepam™ can be printed directlydor exported to a text file for
editing)

m  when applicable, in the format of a file toybe dewnloaded into Sepam™ using
the SFT2841 software

Checking Parameters and Protection Settings

These checks are made when the Sepam™ parameter and protection settings have
not been entered or downloaded duringieommissioning testing. This is to verify the
conformity of the parameter and proteetion settings entered with the values
determined during the stugy™).

1 Go through all the parameterand protection setting screens in the SFT2841
software, in the orderpropased in guided mode.

2 For each screen, compare the values entered in the Sepam™ with the values
recorded in the parameter and protection setting file.

3 Correct any parameterand protection settings that have not been entered
correctly, proceeding as indicated in the "Use of the (SFT2841) software" section
of this mantial.

Congclusion

Onee the checking has been done and proven to be conclusive, as of that phase, the
parameter and protection settings should not be changed any further and are
considered to be final.

In, order,to be conclusive, the tests which follow must be performed with these
parameter and protection settings; no temporary modification of any of the values
entered, with the aim of facilitating a test, is permissible.

(1) The aim of this check is not to confirm the relevance of the parameter and
protection settings.
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Use and Commissioning

Checking Phase Current &
Voltage Input Connection
With 3-Phase Generator

Procedure O

1 Connect the 3-phase voltage and current generator to the corresponding te
terminal boxes, using the plugs provided, according to the appropriate'diagram in
terms of the number of VTs connected to Sepam™:

m  block diagram with three VTs connected to Sepam™

a Z
b
*c
) §
09d 0o I
(o o) current test Sepam Series 40 voltage test v«J J J
terminal box terminal box 'V] M 'V]
_ ®)| 4 -
F ! i1 > <[Vanoe] ]
o b 3
! 5] > <|VEnse :
= L c)> <[vense e
BN
= j} Van
\ j} Vbn
®O® K | @ ven
la |Ib |Ic|N Van|Vbn|Ven| N
3-phase
generator A % v %
L 2 \< ’
L 4
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Use and Commissioning ~ Checking Phase Current &
Voltage Input Connection
With 3-Phase Generator

Block Diagram with Two VTs connected to Sepam™,

a
£b
EC
1
25 ed U
o 00 current test Sepam Series 40 voltage test
terminal box terminal box
©| 1
& a]> ranse]

o> e
EDQ@@ 6

3-phase
generator

\he generator on.
ly the three generator voltages Van, Vbn and Vcn, balanced and set to the
ted secondary phase-to-neutral voltage of the VTs (Vs = V| S/V3).
Inject the three generator currents la, Ib and Ic, balanced and set to the rated
secondary current of the CTs (1A or 5A) and in phase with the voltages applied
(generator phase displacement:
a1(Van la) = a2(Vbn, Ib) = a3(V3cn, Ic) = 0°).
5 Use the SFT2841 software to check the following:
m the value indicated for each of the phase currents la, Ib and Ic is approximately
equal to the rated primary current of the CTs
m the value indicated for each of the phase-to-neutral voltages Van, Vbn, and
Ven is approximately equal to the rated primary phase-to-neutral voltage of the
vT

@ (VP =V p/ ‘/\?T)
m the value indicated for each phase displacement ¢a(Van, la), ¢b(Vbn, Ib), and
oc(Ven, Ic) between currents la, Ib, or Ic and voltages Van, Vbn, or Ven
respectively is approximately equal to 0°.
6 Turn the generator off.
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Use and Commissioning ~ Checking Phase Current &

Voltage Input Connection
With Single-Phase Generator &
Voltages Delivered by Three VTs

Procedure

1 Connect the single-phase voltage and current generator to the correspndinggest
terminal boxes, using the plugs provided, according to the block diag below:

T |o

MT11199

L

current test Sepam Series 40 voltage test
terminal box terminal box ’V]

E[> Van é®1

> e

|01 |WN

5
|
|
|
L.

1> [vamse]

KO [©w
| N \' N
single-phase
generator A %

he generator on.
@, the generator V|, voltage set to the rated secondary phase-to-neutral

age of the VTs (Vs = V|, 8/V3) between Sepam™’s phase a voltage input
/'S erminals (via the test box).

nject the generator | current, set to the rated secondary current of the CTs

\ (1A or 5A) and in phase vith the V|, voltage applied (generator phase
\ displacement a(V,, ) = 0°) to Sepam™’s phase a current input (via the text box).

5 Use the SFT2841 software to check the following:
the value indicated for la phase current is approximately equal to the rated
primary current of the CT
the value indicated for Van phase-to-neutral voltage is approximately equal to
the rated primary phase-to-neutral voltage of the VT (V,p = V, ,n/V3)
the value indicated for the phase displacement pa(Van, la) between the la
current and Van voltage is approximately equal to 0°.

6 Proceed in the same way by circular permutation with the phase b and c voltages

and currents, to check the Ib, Vbn, ¢b(Vbn, Ib) and Ic, Vcn, ¢c(Vcen, Ic) values.
7 Turn the generator off.

L 4
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Use and Commissioning

Checking Phase Current &
Voltage Input Connection
With Single-Phase Generator &
Voltages Delivered by Two VTs

Description

This check is made when the voltages are supplied by
atwo VT assembly, with VT primary circuits connected
between phases of the distributed voltage, which
means that the residual voltage is obtained outside
Sepam™ (by three VTs connected via their secondary
circuits in an open delta arrangement) or, when
applicable, is not used for the protection function.

Procedure
1 Connect the single-phase voltage and current generator to the corrésponding test
terminal boxes, using the plugs provided, according to the block diagram below:

o 0 O current test
terminal box

terminal box.

I
Sepam Series 40 voltage test r AJ J AJ I
N

5> e
> <[V
1e)> <[vense]

single-phase OO0

t : %é
generator A

2%Turn the generator on.
3 Apply (via the test box) the voltage delivered at the V|, terminals of the generator,
set to v3/2 times the rated secondary phase-to-phase voltage of the VTs
(V3 V| s/2) between terminals 1-3 of Sepam’s voltage inputs.
4 Inject the generator | current, set to the rated secondary current of the CTs
(1A or 5A) and in phase with the V|, voltage applied (generator phase
displacement a(V,,, I) = 0°) to Sepam™’s phase a current input (via the test box).
5 Use the SFT2841 software to check the following:
m the value indicated for la phase current is approximately equal to the rated
primary current of the CT (INp)
m the value indicated for Van phase-to-neutral voltage is approximately equal to
the rated primary phase-to-neutral voltage of the VT (V,p = V,,p/V3)
m the value indicated for the phase displacement ga(Van, la) between the la
current and Van voltage is approximately equal to 0°.
6 Proceed in the same way to check the Ib, Vbn, ¢b(Vbn, Ib) values:
m apply the generator V|, voltage set to v3'V,,s/2 in parallel between terminals
1-3 and 2-3 of Sepam’s voltage inputs (via the test box)
m injectan | current set to 1A or 5A and in phase opposition with the V|, voltage
(a(Vyp, 1) = 180°) to Sepam’s phase b current input (via the test box)
m  obtain Ib = INp, Vbn =V, p =V, p/V3 and ¢b = 0°.
7 Check the Ic, Ven, oc(Ven, Ic) values as well:
m  apply the generator V|, voltage set to V3V, s/2 between terminals 2-3 of
Sepam’s voltage inputs (via the test box)
m inject a current equal to 1A or 5A and in phase with the V|, voltage
(Vi 1) = 0°) to Sepam’s phase ¢ current input (via the test box)
m  obtain lc = INp, Ven =V p = V,,p¥3 and ¢c = 0°.
8 Turn the generator off.
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Use and Commissioning

Checking Phase Current &
Voltage Input Connection
LPCT Type Current Sensors

Description
Check to be performed when phase currents are
measured by LPCT-type current sensors.

Phase Current Measurement by LPCT
Sensors
m  The three LPCT current sensors are connected
through an RJ45 plug to the CCA670 connector
that is mounted on the rear panel of Sepam™,
identified as
m  Connecting only one or two LPCT sensors will
cause Sepam™ to go into the fail-safe position
m  The rated primary current IN measured by the
LPCT sensors is entered as a Sepam™ general
setting and configured by microswitches on the
CCAG670 connector.

Procedure
The tests for checking phase current input connections are the same whether
the phase currents are measured by CTs or LPCT sensors. Only the Sepam™
current input connection procedure and current injection values change:
To test current inputs connected to LPCT sensors with a standard injection box, the
ACE917 injection adapter is required.
The ACE917 adapter is inserted between:
m the standard injection box
m the LPCT test plug:
O integrated in the Sepam™ CCA670 connector
O or transferred by means of the CCA613 accessory.
The ACE917 injection adapter should be set according te,the ‘€urrents selected on
the CCA670 connector: the ACE917 setting should befequalto the number of the
microswitch that is set to 1 on the CCA670.
The injection value depends on the rated primary curent selected on the CCA670
connector and entered in the Sepam™ generalsettings:
m 1 A for the following values (in Amps)a25, 507100, 133, 200, 320, 400, 630
m 5 A for the following values (in Amps): 125,250, 500, 666, 1000, 1600, 2000,
3150.

Block Diagram (Without CCA613 Accessory)

8 (4
O O O
Qo 0O O Sepam Series 40
CCA670
L1 ®
e e M) Yo
L2
_____________________ ¥ 2
e = {1°76])> <|[Vesel 13
___________________ L 5
e 1o <|vense | g
12345678 1
[onocoomald
LT
Check
s3Jplug
~_
ACE917
4 5
3 6
2 i
1 8
Input
L1 L2 L3
Single-phase
or 3-phase
generator
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Use and Commissioning

Checking Phase Current &
Voltage Input Connection

Description
These checks are carried out when the zero sequence
current is measured by a specific sensor such as:
m  CSH120 or CSH200 zero sequence CT
m  CSH30 interposing ring CT (whether it is
installed on the secondary circuit of a single 1A
or 5A CT, which encompasses the three phases,
or on the neutral connection of the three 1A or 5A
phase CTs)
m  other zero sequence CT connected to an
ACE990 interface,
The checks are also made when the residual voltage is
calculated in Sepam™ or cannot be calculated (and is
therefore not available for the protection function).

Procedure
1 Connect according to the diagram below:

a wire between the generator current terminals to inject currentiinto t
primary circuit of the zero sequence CT or CT, with the wire pass rough
the zero sequence CT or CT in the P1-P2 direction, with P1 the bus end and
P2 the cable end

when applicable, the generator voltage terminals to the voItathest terminal
box, so as to only supply Sepam™'’s phase a volt input and therefore

obtain a residual voltage Vr = Van. \

>

a
b
1
LX) )
Q9 Q? ;:urrent |tebSt \AJ *] J
erminal box
il
g_
g- —_—

single-phase
or 3-phase
generator

T/) Van = Vr

Turn the generator on.
When applicable, apply a V, voltage set to the rated secondary phase-to-neutral

voltage of the VT (Vs = V sV3).

4 Inject an | current set to 5A, and when applicable in phase with the V|, voltage
applied (generator phase displacement a(V,,, I) = 0°).

5 Use the SFT2841 software to check the following:

the value indicated for the measured Ir residual current is approximately equal
to 5A

when applicable, the value indicated for calculated Vr residual voltage is
approximately equal to the rated primary phase-to-neutral voltage of the VTs
(Vi = Vi, pV3)

when applicable, the value indicated for the phase displacement or(Vr, Ir)
between the Ir current and Vr voltage is approximately equal to 0°.

6 Turn the generator off.
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Use and Commissioning ~ Checking Residual Voltage

Input Connection

Description Procedure

This check is done when residual voltage is delivered 1 Connect according to the diagram below:

by three VTs on the secondary circuits connected in an m the generator voltage terminals to the voltage test terminal box, s@ly
open delta assembly, and when the residual current is supply Sepam™’s residual voltage input

calculated in Sepam™ or, when applicable, is not used m  when applicable, the generator current terminals to the current test terminal

for the protection function.

box, so as to only supply Sepam™’s phase a current input, and therefore
obtain a residual current IrZ = la. L 4

o T |o

I

|l
current test Sepam Series 40 voltage test va J u.]
terminal box terminal box

®| 4

o e )

E[> Vbn3S)]

o071 L[N

ic]> [rmse

LS
@®a=1r [ @w

la Ib Ic|N Van| Vbn Vcn|[N

single-phase
or 3-phase
generator A \

2 n the generator on.

3 JApply a V|, voltage set to the rated secondary voltage of the VTs installed in an
open delta arrangement (depending on the case, V|,s/V3 or V| s/3).

4 When applicable, inject an | current set to the rated secondary current of the CTs
(1 Aor5 A) and in phase with the voltage applied (generator phase displacement
(Vi 1) =0°).

5 Use the SFT2841 software to check the following:

m the value indicated for the measured Vr residual voltage is approximately
equal to the rated primary phase-to-neutral voltage of the VTs (i.e. V .p =V .p/

QO
@ m  when applicable, the value indicated for the calculated IrZ residual current is
approximately equal to the rated primary current of the CTs
% m  when applicable, the value indicated for the phase displacement orZ (Vr, IrY)

between the IrE current and Vr voltage is approximately equal to 0°.
6 Turn the generator off.
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Use and Commissioning

Checking Residual Current &
Residual Voltage Input Connection

Description
Check to be carried out when the residual voltage is
delivered by three VTs on the secondary circuits
connected in an open delta assembly and when the
residual current is obtained by a specific sensor such
as:
m  CSH120 or CSH200 zero sequence CT
m  CSH30 interposing ring CT (whether it is
installed on the secondary circuit of a single 1A
or 5A CT which encompasses the three phases,
or on the neutral connection of the three 1A or 5A
phase CTs)
m  other zero sequence CT connected to an
ACE990 interface.

Procedure
1 Connect according to the diagram below:

the generator voltage terminals to the voltage test terminal box Using the plug
provided,

a wire between the generator current terminals to inject current into the
primary circuit of the zero sequence CT or CT, with the wire passing through
the zero sequence CT or CT in the P1-P2 direction, with P1 ﬂﬂbus end and
P2 the cable end.

a
b
S R
1
0o I
o 00 current test J VJ \AJ
terminal box
%.
g_.
[ ]
%-
o o s mm e e e o ]
) ) S

single-phase
or 3-phase
generator

Van| Vbn Ven|N

Turn the generator on.
Apply a V|, voltage set to the rated secondary voltage of the VTs connected in an

open delta arrangement (V| s/V3 or Vs/3).

4 Inject an | current set to 5A, and in phase with the voltage applied (generator
phase displacement a(V,, I) = 0°).

5 Use the SFT2841 software to check the following:

the value indicated for the measured Ir zero sequence current is approximately
equal to 5A

the value indicated for the measured Vr residual voltage is approximately
equal to the rated primary phase-to-neutral voltage of the VTs (V_,p = V,,p/V3)
the value indicated for the phase displacement ¢r(Vr, Ir) between the Ir current
and Vr voltage is approximatelyequal to 0°.

6 Turn the generator off.
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Use and Commissioning

Checking Logic Input &
Output Connection
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“Input, output, indicator status" screen
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"Sepam™ diagnosis and output relay test" screen

Checking Logic Input Connection

Procedure

Proceed as follows for each input:

1 If the input supply voltage is present, use an electric cord to short-circuit the
contact that delivers logic data to the input. S

2 If the input supply voltage is not present, apply a voltage supplied by the DC
voltage generator to the terminal of the contact linked t sen input, being
sure to comply with the suitable polarity and level.

3 Observe the change of status of the input using t FT

“Input, output, indicator status" screen.
4 Atthe end of the test, if necessary, press the S

messages and deactivate all outputs. 0

nnection

software, in the

2 set key to clear all

Checking Logic Out

Procedure
This check is carried out usi
the SFT2841 software, in the

'Ol relay test" function. It is activated through

iagnosis" screen.
Only output O4, when u atchdog, can be tested.

This function requires'p! of the "Parameter setting" password.

1 Activate each ol t relay using the buttons in the SFT2841 software.

2 The activated@ lay changes status over a period of 5 seconds.

e of status of the output relay through the operation of the

it is ready to operate and is powered), or connect a voltmeter
he output contact (the voltage cancels itself out when the

1@ 0ses).
d of the test, press the SFT2841 Reset key to clear all messages and
Il outputs.
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Use and Commissioning

Validation and Checks

Validating the Complete Protection Chain

Principle
The complete protection chain is validated during the simulation of a fault that causes
tripping of the breaking device by Sepam™.

Procedure

1 Select one of the protection functions that initiates the,bfeaking device tripping.

2 According to their incidence in the chain, separate the fungtion or functions related
to the programmed or reprogrammed parts of the,program logic.

3 Inject a current and/or apply a voltage correspondingto the fault, according to the
selected function or functions.

4 Observe the breaking device tripping and theyoperation of the adapted parts of the
program logic.

At the end of all the voltage and currentapplication type checks, put the covers
back on the test terminal boxes.

Checking the Optional Module Connection

Checking the RTD Inputs to the MET1482 Module
The temperature meonitering function provided by Sepam™ T40, T42, M41 and G40
units checks the connegtion of‘each configured RTD.

An "RTD FAULT"@tarmiis generated whenever one of the RTDs is detected as being
short-circuted ordisconnected (absent).

To identify the faulty,RTD or RTDs:

1 Display the temperature values measured by Sepam™ using the SFT2841
software.

2% €heck the consistency of the temperatures measured:
m the temperature displayed is "****" if the RTD is short-circuited (T < —35 °C)
m), theltemperature displayed is "-****" if the RTD is disconnected (T > 205 °C).

Checking the Analog Output Connection to the MSA141
Module

1 ldentify the measurement associated by parameter setting to the analog output
using the SFT2841 software.

2 Simulate, if necessary, the measurement linked to the analog output by injection.

3 Check the consistency between the value measured by Sepam™ and the
indication given by the device connected to the analog output.
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Use and Commissioning  Test Sheet
Sepam™ Series 40

(SITT711e1 1] o Yo Y21 £« HAPTRRENEN RN Serial Number o

PrOJECE: c.vueereececcsesesessasassessssesssssssessssssssasasassssnen Type of Sepam™ L] :O

L0371y L= Software Version ‘ \Y H

Type of check
Preliminary general examination, prior to energizing

Energizing

Parameter and protection settings

Logic input connection

Logic output connection

Validation of the complete protection chain

Validation of the customized logic functions (if necessary)

Analog output connection to the MSA141 module (if necessary)

Ooooooooino

Temperature sensor input connection to the MET1482 module (for type T , G40))

Type of Check Test Performed Result Display
Phase current and phase  Secondary injection of CT CT ary current
voltage input connection  rated current, la= i O
(1Aor5A)
D=,
IC= i
Secondary injection T rated primary phase-to-neutral
voltage (the value to voltage V| sV3 Van=......ccoeeene O

Phase displacement ¢(V, I) ~ 0°

Signatures

Comments: P
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Use and Commissioning  Test Sheets
Sepam™ Series 40

PrOJECL: c..ucueueaeersessereseseesseseseessssssssssasasassssnsssnsasaes Type of Sepam™ L]
SWItChbOArd: .......cceueecceeeerererer e ereresesesasaseeens Serial Number ] g m_[

(o171 L= Software Version ‘ \V H ‘ ‘ H ‘ ‘ ‘

Type of Check Test Performed Result

Residual current input Injecting 5A into the zero Zero sequence
connection sequence CT primary circuit O
When applicable, VT rated primary phase-to-
secondary injection voltage v, p/V3
of the rated phase-to-neutral
voltage of a phase VT V|, s/¥3 Phase displacement or(\r, I = 0°
OF = i
Residual voltage input Secondary injection VT rated pri o-neutral
connection of the rated voltage of the VTs voltage V= O
in an open delta arrangement
(v.sV3or v, s/3)
When applicable, CT rated ptimary current
secondary injection K Ir=es
of CT rated current,
(1Aor5A) h @ displacement or(Vr, Ir) ~ 0°
OF = o
Residual current and Injecting 5A into thezero Zero sequence
residual voltage input sequence CT primN IF =i O
connection
Secondary injecti VT rated primary phase-to-neutral
VTs voltage v, p/V3 VE= e,
gement
Phase displacement or(Vr, Ir) = 0°
OF = i
Tests p ormed%n: ...................................................................... Signatures
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Use and Commissioning

Maintenance

Sepam™ has a large number of self-tests that are
carried out in the base unit and additional modules. The
purpose of the self-tests is:
m to detect events that may lead to nuisance
tripping or does not trip when a fault occurs
m to put Sepam™ in the fail-safe position to avoid
user errors
m to notify the operator that a maintenance
operation is required.
The "Sepam™ diagnosis" screen of the SFT2841
software provides access to data on the status of the
§base unit and optional modules.

=
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Sepam™ Diagnosis" screen

CAUTION

HAZARD,OF DAMAGE TO SEPAM™
m Do not open the Sepam™ base unit.
my, Do not attempt to repair any components in
the Sepam™ range, either in the base unit
Or an accessory.
Failure to follow these instructions can cause
egquipment damage.

Shutdown of the Base Unit in Fail-Safe Position

The base unit goes into the fail-safe position in the following conditions:
m  detection of an internal problem by the self-tests
m sensor interface connector missing (CCA630, CCA634 or CCA670)
m no connection of one of the three LPCT sensors to the CCA670 (connectors
L1, L2 and L3)
MES module configured but missing.
The fail-safe position is conveyed by:
ON indicator on
indicator on the base unit steadily on
relay O4 "watchdog" in fault position
output relays dropped out
all protection units blocked
display showing fault message

& [o1]

] % indicator on DSM303 module (remote advanced UMI option) flashing.

Downgraded Operation
The base unit is in working order (alhthe protection functions activated are
operational) and indicateSithat one of the optional modules such as DSM303,
MET1482 or MSA14i is faulty orelse that a module is configured but not connected.
According to the model,this operating mode is conveyed by:
m  Sepam™ withihtegrated advanced UMI (MD base):
o ON indicater on
[m] % indicatorien the base unit flashing, including when the display is out
of order/(off)
O % indicator on the MET or MSA module faulty, steadily on.
The display shows“a partial fault message and indicates the type of fault by a code:
B2 code 1: inter-module link fault
O _code 3: MET module unavailable
B, cade 4: MSA module unavailable.
m), Sepam™ with remote advanced UMI, MX base + DSM303:
Oy, ON indicator on
O @% indicator on the base unit flashing
O @% indicator on the MET or MSA module faulty, steadily on
O the display indicates the type of fault by a code (same as above).
Special case of faulty DSM303:
O ON indicator on
o ) indicator on base unit flashing
o Q indicator on DSM steadily on
O display off.
This Sepam™ operating mode is also transmitted via the communication link.

RTD Fault

Each temperature monitoring function, when activated, detects whether the RTD
associated with the MET148-2 module is short-circuited or disconnected.
When this is the case, the alarm message "RTD FAULT" is generated.
Since this alarm is common to the 8 functions, the identification of the faulty RTD or
RTDs is obtained by looking up the measured values:
m  measurement displayed "****" if the sensor is short-circuited (T < -35 °C or -31
DF)
m  measurement displayed "-****" if the sensor is disconnected (or T > +205 °C
or +401 °F)

Other Faults
Specific faults indicated by a screen:

m  DSMB303 version incompatible (if version < V0146).
Replacement and Repair

When Sepam™ or a module is considered to be faulty, have it replaced by a new
product or module, since the components cannot be repaired.
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