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The table below does not represent a complete list of
all the safety measures needed to operate the device
or module, since specific operating conditions may
make further measures necessary.

A

Warning

During operation of electrical equip-
ment, some parts always carry a dan-
gerous voltage. This means that if you
do not act correctly, severe injury or
serious damage to property may result.

® Before making any connections,
ground the equipment at the protec-
tive earth terminal.

® Dangerous voltages may be con-
nected in all the circuits connected
to the voltage supply.

® Dangerous voltages can still bg pres-
ent in the device even after the sufp-
ply voltage has been separatedifca-
pacitor).

® Equipment with current trahgfoumer
circuits may not be runfopen.

® The limit values statéd inith€ manual
or in the operatingiinstrigtions may
not be exceeded; this,also applies at
testing and commissioning.

® Only qualified, personnel are allowed
to work gmthis*€quipment. Faultless
and, safe\.operation of the equipment
isyconditional’on correct transporta-
tiongstorage, set-up and assembly as
well as gareful operation and correct-
Iveymaintenance.

For reasons of clarity, this manual does not,contain all
the details of all product types and,cannot take into
account all possible set-up, opefatiefyand corrective
maintenance options.

If you need more informatiénjer have special prob-
lems that are not gone into i endugh detail in the
operating instructions, ask youf local Siemens dis-
tributor.

Qualified personnel are considered to be persons
who are familiagWith 'setting up, assembling, com-
missioning,and operating the product and who have
qualificatiensyappropriate to their activities.

e Trainedylinstructed or authorized to commission,
ground and mark circuits and equipment in accord-
aneewith recognized safety standards

® “Jrained or instructed in accordance with recog-
nized safety standards in the care and use of ap-
propriate safety equipment

® Trained in first aid

Information about CE Conformity

The product complies with the specifications of the
guideline of the European Council on the Coordination
of the Legislation of the member countries with re-
gard to electromagnetic compatibility (EMC Guideline
89/336/EU).

This conformity is the result of a test that SIEMENS
AG carried out in accordance with Article 10 of the
guideline in conjunction with basic specifications EN
50081-2.

The device was developed and manufactured for in-
dustrial applications in accordance with the EMC
standard.

The product conforms to international standards of
series IEC 255 and to German standard DIN 57435,
Part 303.
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1 Introduction

This manual describes the most important characteristics of the Numerical Overheads€ontact-Line
Protection System, 7SA518/519, and how to handle it. Before commissioningfthe device, read the
manual completely. Each chapter contains a description of an important feature of the protection

device and of its use.

11 Chapter Overview

Chapter 1: Introduction

This chapter provides an overview of the contents of
this manual and is complemented by information on
selection and ordering data.

Chapter 2: Product Description

Chapter 2 provides an outline of the area of application,
the most important characteristics and the scope of
features of the digital overhead contact-line protegtion
system, 7SA518/519. This chapter also contains‘de-
scriptions of the designs, dimensions and conStructions
of the devices.

Chapter 3: Method of Operation
This chapter describes all the functionsfot thedigital

overhead contact-line protection system, 7SA518/519.

Chapter 4: Instructions for Prepération

Chapter 4 provides informationjaboutitransportation,
adaptation, assembly and copfection’of the protec-
tion device.

Chapter 5: Operating [nstruétions

This chapter describes,in‘detail how you operate, test
and commissionthe, digital overhead contact-line
protection system 47SA518/519.

Chapter 6: Maintenance and Troubleshooting
The options for troubleshooting and replacing parts of
the device are contained in this chapter.

Chapter 7: Canéctive Maintenance
This,chapter centains information about corrective
maintenanee, of the digital overhead contact-ine
pretection system, 7SA518/519.

Chapter 8: Storage

Jhis ehapter contains information about storage of the
digital overhead contact-ine protection system,
ZSA518/519.

Reference Section:

The reference section contains all the relevant technical
data as well as standards and guidelines. This section is
complemented by plans and tables to adapt and con-
nect the digital overhead contact-ine protection system,
7SA518/519.

Appendix:
The appendix consists of various overview and char-
acteristic tables.

Siemens AG - November 1999
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1.2 Selection and Ordering Data IS

Table 1.1 gives an overview of available variants of the  the available documentation o i%s listed to-
7SA518/519 Digital Overhead Contact-Line Protection  gether with order numbers.

System and their order numbers. To complement this, @

Table 1.1 Selection and Ordering Data

r No.
Numerical Overhead Contact-Line Protection System 7SA518/519 7SA51 00 - O0AO0-OOA0

. A A A A A

Scope of functions T
Without external temperature processing, without instantaneous tripping unit. 8
With external temperature processing and instantaneous tripping unit. 9
Rated current at 50/60 Hz AC
TA 1
bA 5
Rated auxiliary voltage
24,48V DC 2
60, 110, 125V DC 4
220, 250V DC 5
Mechanical Design
Panel surface mounting B
Panel flush mounting Cc
Cubicle installation {without glass front) E
Instantaneous tripping unit, rated voltage
Without (7SAB18) 0
60 V (7SAB19) 1
110/220 V (7SAB19) ¢ 2
Automatic reclosing, AR, (including Therm an
Reverse impedance settings Z1 REV, Z
without AR, without Z1 REV, Z2 REV

with AR, without Z1 REY, Z2 REV
without AR, with Z1 REY, Z2 REV

with AR, with Z1 REV, Z2 REV 7

System interface to the s tatol and protection system

Without A
connec

Integrated 820-nm O

AWON=

Documentation
Catalogue sheet LSA 2‘14: Line protection 7SA518/519 (V3) for traction overhead contact-lines | E50001-K5712-A241-A1
Instruction ual: 7SA518/519 (V3) Digital overhead contact-line connection C53000-G1176-C108-3

Instructio I: ATE 7SW400

1-2 Siemens AG - November 1999
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2 Product Description

O

L 4
This chapter provides an outline of the area of application, the most important@stics and the

. |t also contains

descriptions of the designs, dimensions and constructions of the devices

scope of features of the digital overhead contact-line protection system, 7SA%

21 Application

The numerical overhead contact-line protection sys-
tem, 7SA518/519, is a selective and rapid protection
system for single-end- and multi-end-fed overhead
lines in meshed networks of any configuration.

The device contains all the functions that are normally
needed to protect an overhead line section. This
makes it suitable for universal applications.

The basic function is recognition of the short-circuit
distance by means of distance measurement.

AN

cti VS-
following

2.2 Characteristics

The numerical overhead contact-line pr;
tem, 7SA518/519, is characterizeddby t
features:

® A device in a sturdy, steel &wat is ready to
connect;

® \Variants are available for @ng on control pan-
els as well as installi@ rol panels and relay

cubicles;

e Complete g
internal pr
control and
means of scree

noise-free separation of the

cuits of the system by
measured value transformers,

L 4

o

Depending lected variant, this is complem-
ented b an other protection functions:
high-speed protection |>>>

otection function

A closing (AR)
J ermo-protection reclosing (Thermal AR)

binary input and output modules and dc-dc voltage
transducers;

® A powerful 16-bit microprocessor system;

® Complete digital measured value processing and
control ranging from sampling and digitizing the
measured quantities to making the trip and close
decisions for the circuit breaker,

® Fasy operation by means of the integrated oper-
ation and display panel or using a connected per-
sonal computer with operator guidance;

e Communication possible with the substation con-
trol and protection system via a serial interface,
connection by means of optical fibre.

Siemens AG - November 1999
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2.3 Range of Functions

The numerical overhead contact-line protection sys-
tem, 7SA518/519 offers a complete range of func-
tions relevant to the task of protecting a line branch:

Distance Protection

® Two distance zones, either in the operative direc-
tion or non-directional; two additional extended
zones for the AR,;

® Three time stages;

e Circular tripping characteristic with separate set-
ting of the range (impedance amount Z) and the
angle;

® Directional specification with voltage memory,
thus allowing unlimited directional sensitivity;

® |nstantaneous tripping in the case of manual
switch-on a bold fault.
Fault Location

® Triggering due to fall-back of the distance protec-
tion starting, to a triggering command or to an exs
ternal command;

® Calculation of the fault impedance and tive fault
distance, even for non-homogenous lings with up
to five sections

® Display of the fault location in@hmsykilometers or
percent of the line length.
Auto-Reclose (AR)

® Rapid auto-reclose (RAR) andgmultiple delayed
auto-reclose (DAR) (lp. tofning cycles);

e Current-controlied AR;

e Control of the internal AR functions by means of
an external protection system;

® Range control using two special extended zones,
Z1B and, Z1L, ofthe distance protection system;

® Additienalfunctionality, e.g. test-RAR and circuit
breakefmonitoring.

Thermal Auto-Reclose (Thermo-AR)

® Up to nine cycles;

® Close command is issuediwhen the overhead line
temperature falls below*the Yimit value.

High-Speed Overcurrentil>>>

® High-speed closing if a‘parametrizable threshold
value is exceeded Topthe handling of short-circuits
at the station level.

Emergency Eungtion

e \Vithiindépehdent current/time characteristic;

e [Effective When the current converter circuit
breakertrips;

& Effective with a measuring voltage failure (e.g. due
toja’fuse).
Thermal Protection

® Thermal replica of the overhead contact-line taking
into account the loading and the external tempera-
ture;

® Three alternative characteristics.

Breaker Failure Protection

® Starting by means of an internal trip command,
Starting by means of a binary input (external),
Internal or external starting;

® Two-stage design.

The range of functions also includes

® Four user-definable annunciations with time
stages to implement logical operations, delays and
message processing of any external signals;

e (Constant monitoring of the current and voltage
inputcircuits, the internal measuring circuits and
the hardware and software, which leads to in-
creased availability;
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e Operational measurement in normal load oper-

ation:

Measurement of the load current and the operat-
ing voltage, measurement of the frequency and
the load angle, measurement of the load impe-
dance;

Message storage for fault event logs of the last
twelve network faults with real-time assignment;
the system stores all the messages that are not
directly associated with a fault in the operating
message buffer,

Data storage and transfer for fault recording,
which leads to fast fault analysis and detailed fault

logging;

O

e Counting the tripping and closing cgnmands

as well as logging the short-circuit data and accu-

mulation of the cleared shor it currents;
Commissioning aids, e.g. n checks, cir-
cuit-breaker checking closing.

Parameter changeover to 4 different
parameter sets)
Changeover by bi inputs, telegrams (system

interface) or @ operator panel.
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24 Designs

The 7SA518 protection system comprises three mod-
ules with the 7SA519 system consisting of four.
These modules are mounted in a 7XP20 housing. In
this connection, three of the modules are combined
in a subrack to form one basic module. Two housing
designs are available.

2.4.1 7SA518/519*-*BA**-00 for panel surface

mounting

In the case of the panel surface mounting variant, the
7SAb518 and 7SAbB19 devices are supplied in housing
types 7XP2030-1 and 7XP2040-1 respectively.

The housing has full sheet metal covers as well as a
removable front cover with transparent plastic win-
dow for panel mounting.

Plastic guide rails are built in for the support of plug-in
modules. Next to the guide rail at the bottom on the
left hand side of each module, a contact area whigh is
electrically connected to the housing is installedgto
mate with the earthing spring of the module. Connege-
tion to earth is made before the plugs make,contact.
Earthing screws have been provided on the left¢hand
side of the housing.

The high-current connectors automatically shast-circuit
the current converter circuit when You remove the mod-
ules.

All the signals, including the auxiliary oltage, are
routed on two-tier screw terMminals that are arranged
on the top and bottomyof theddevice. In the case of
version 7SAb518, thegeviee has*60 of these terminals.
With version 7SASA9, by contrast, the device has 100
two-tier screw terminals. Qn each tier, the terminals
are numbered consecutively from left to right. Two
F-SMA connections are mounted on the bottom of
the device to provide the optical waveguide interface
to the statign.

Refer to igures 2.1 and 2.2 for the dimensions of the
housing.

24.2 7SA518/519*-*CA**200 fof panel flush

mounting or for cubiclejinstallation

In the case of the panel flush®miounting variant, the
7SAB18 and 7SAB19 devicesyare®supplied in housing
types 7XP2030-2 and 7XR2040%2 respectively.

The housing has full §heet metal covers as well as a
removable front covepwith transparent plastic win-
dow for panel méunting:

Plastic guideyrails @re/built in for the support of plug in
modules. Nextte,the guide rail at the bottom on the
left handeside ‘of each module, a contact area which is
electricallyaconnected to the housing is installed to
mate with the earthing spring of the module. Connec-
tiongfo earth’is made before the plugs make contact.
Eaithing,screws have been provided on the rear wall
of theahousing.

Theshigh-current connectors automatically short-circuit
the current converter circuit when you remove the mod-
ules.

All the signals, including the auxiliary voltage, are
routed on connection modules that are arranged on
the back panel. In this context, one screw terminal,
and parallel with it, one plug-in terminal per electrical
connection are available for system wiring; with com-
mand circuit 1, there is a screw terminal only. There
are two F-SMA connections on a module to provide
the optical waveguide interface to the station.

The connector modules are labelled according to a
coordinate system that matches their installation loca-
tions. Viewed from the back, the individual terminals
within a module are numbered from left to right, e.g.
1C1 and 1B4 (see also Figures R.8/3 and R.8/4 in
Chapter R.6 of the Reference Section).

Refer to Figures 2.3 and 2.4 for the dimensions of the
housing.
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2.5 Dimensions
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Table 2.1 Overview of Device Connections
Variant Device Current Connections Voltage Connections OWG Lonnections
Mounting on 7SA518 60 terminals with the following connection cross-sections: Integrated F-SMA plug-in con-
Control Panel maximum of 4 mm?2 for finely stranded conductors nectorifor OWG connection, e.g.
maximum of 7 mm? for solid conductors 62 B5125-um glass-fibre
7SAB519 100 terminals with the following connection cross-sections: Integrated F-SMA plug-in con-
maximum of 4 mm?2 for finely stranded conductors mector for OWG connection, e.g.
maximum of 7 mm? for solid conductors 62.5-/125-um glass-fibre
Installation in 7SAB18/ | Screw terminal, max. of 4 mm?2 | Screw terminal, max. of Integrated F-SMA plug-in con-
Control Panel or 7SA519 Parallel to this, double flat 1.6 mm?2 nector for OWG connection, e.g.
Cabinet spring crimp contact for a max. | Parallel to this, dogbléflat 62.5-/125-um glass-fibre
of 2.6 mm? spring crimp contact/for amax.
of 1.6 mm2{edmmand gircuit 1,
screw terminal ofily)
2.6 Construction

Binary inputs and outputs from and to the progéssor
are routed via the input/output modules. The,proz
cessor gets information here from the plant (eWg,.
remote reset) or from other devices (e.g. bleeking
commands). The most important outputs areshe
command to the circuit-breaker, the messages.for
remote signalling of important events and optical
displays (LEDs) and an alphanumeriéadisplay field on
the front.

Communication with the device's possible by means
of an integrated membrane kéyboard'in conjunction
with the alphanumeric LCD display field that is also
integrated. Using this unitMyeu“€an enter or call all the
data necessary for processing, e.g. setting values,
plant data (see Chapter, 5:2)#6r read out data that is
relevant to a digtUrbance¥see Chapter 5.3).

Manual operatingdunitsdand PCs can communicate via
the serial port on theffront.

An optical waveguide is used to transfer fault data to
a central analysis unit. In normal operation, the sys-
tem also transfers measured values here, e.g. the
current at the protection unit's place of installation.

The described function units are fed by a power sup-

ply with the appropriate power at the various voltage

levels. A voltage of +18 V is available to the relay out-
puts. The analog input needs +15 V, whereas the pro-
cessor and its immediate peripherals are fed with

+5 V.

A dc voltage store buffers brief voltage dips lasting up
to 50 ms that occur in the case of short-circuits

in the plant’'s dc supply system at rated voltages of
110V, see table R.8.1 in Chapter R.1 of the Reference
Section).
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3 Method of Operation .
In addition to the central functions and monitoring functions of the 7SA518/519digit erhead
contact-line protection system, this chapter describes in detail the user functi offthe system.

This section of the manual also contains descriptions of how to handle mes

measured values.

31 Central Functions

The 7SA518/519 numerical overhead contact-line
protection system is fitted with a powerful 16-bit
microprocessor. This is used to digitally process all
tasks ranging from the acquisition of measured vari-
ables to the issuing of commands to the circuit
breaker.

isturbance and
wwar of data to the microprocessor

core, the measured variables are con-

monitored and the system carries out the

In th
tr a
ﬁ tection functions. In particular, these in-

C

The measuring Inputs transform the currents and volt iltering and conditioning the measured variables;
ages coming from the measuring transducers ang

adapt them to the device's internal processing @
In addition to the complete galvanic separation due
the transformer, filters are provided to suppr dis
turbances; the bandwidth and processing s

these filters are optimized for measured valu es-
sing. @
The system routes the adapted anal g@es to
the analog input. Functionally spe % unit con-
sists of an input amplifier, sampl d hold elements,
a multiplexer, analog/digital C% nd memory
32 Monitoring @ons

The numerical eantact—line protection sys-
tem 7SA518/ Vi a large number of functions
for monitoring th e hardware and software.

L 4

Continuously calculating the values relevant to the
response of the protective device;

e Polling limit values and time sequences;

e Controlling of signals and sequences for zone set-
ting, evaluation of the thermal protection, etc.

® Deciding on the trip command,

e Storing and outputting messages and fault event
data for fault analysis.

In addition, the system continually checks the plausi-
bility of measuring variables. Due to this measure, the
current and voltage transformer circuits are also in-
cluded in monitoring.
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3.2.1 Hardware Monitoring

The system monitors the device from the measuring
inputs to the command relay. The monitoring circuits
and the processor check the hardware for errors and
illegal conditions. In detail, the following are checked:

® Auxiliary and Reference Voltages
The processor monitors the offset and reference
voltages of the analog-to-digital converter (ADC). If
there are illegal deviations, protection is blocked,
the system reports permanent faults.

If the power supply fails or is switched off, the de-
vice is taken out of service; the system issues a
message via a normally closed contact. Brief volt-
age dips of less than 50 ms do not affect the de-
vice's readiness.

® Measured Value Recording
By means of plausibility checks of the measuring
values, the system constantly monitors the chain of;
analog input circuits from the input converters ta
digitization.

® Command Circuits
The command relays that are used to trigger'thg
circuit breaker’s trip coil are controlled via_two (€om-
mand channels and an additional enablefchannel.
While no fault detection is pending, ‘the precessor
cyclically checks that each channel ig*fungtioning cor-
rectly. If there is a fault in the chapnelthat is just
being checked, or there is a fault iythe ‘€¢ommand
relay coil, the system immediétely blocks the issu-
ing of commands and an alarm isissued.

® Memory Chips
The system periodically, cheeks memory chips
(RAM, EPROM#EERROM) for errors.

3.2.2 Software Monitoring

A watchdog is provided for continu@usgmonitoring of
program execution. If the processor failsfor a program
gets out of step, the watchdoggrunsyand triggers re-
setting of the processor. Furtheginternal plausibility
checks in program executien ensure that the system
detects faults during praocessing of the programs;
these checks also trigger¥esetting of the processor
with a restart. Resettingtthe processor (restarting)
results in the ready for, operation relay dropping for
the duration of thietestart and reporting Device Error
with its nogmally closed contact.

If one of these @rrors cannot be cleared by the re-
start, thessystem tries to restart again. After three
unsuecesstul attempts to restart, the protection
deactivates itself automatically by entering the moni-
tor program (shown on the display). The red Blocked
LED lights up. As a result, the ready for operation
relay‘@sops permanently and reports a Device Error
with.ts normally closed contact.

3.23 Monitoring the External Converter

Circuits

The system detects a measuring voltage failure if, at
the same time, a minimum current flows across the
protected line. This condition is necessary, since the
voltage is also zero when the line is switched off. The
system detects a voltage failure after a delay time
(Addr. 2902), which you can set, when the voltage
falls below a parameterizable limit (Addr. 2901) and
a minimum current of 0.06 eIy flows at the same
time.

When a voltage failure has been detected, the sys-
tem blocks distance protection; an emergency O/C
function is possible. Message Failure Umeas (FNo.
168) is generated. Configuration of the individual
functions is described in Chapter 5.2.
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3.3 User-Defined Functions ¢
The sections below describe functions that users can and signals. Figure 3.1 sho a% for the sym-
manipulate by setting parameters. These include all bols used to make it easier to and the dia-
the protection functions, user-defined annunciations grams.

and additional test-triggering functions. The following always apglie h all binary input
a

I
To reinforce the written description of these func- functions, the system als nerates the correspon-
tions, diagrams are used to illustrate the relationships  ding binary output m S.
in each case between the input and output functions

3602 — Function number (example)

>Dis.prot off ogical OR

Input or output function
(example)

7812 — Address (example)
© Gz |

Parameter (example)

®  Can be parameterized t Function, e.g. ambient tempera-
\ AMB- ture recording, di/dt stage, fault

TEMP
[ Input locator, etc.

1 O @ m Parameterizable time stage;
0 Selection option (switeh), e bridging via a binary input is
— can be manipul@ed@ T possible
o ting a parameter, \

example T \ Parameterizable temperature

o characteristic
o  _]
Figure 3.1 Legend for Further Di Q

3.31 3.3.1.1 Enable for Distance Measurement
Distance protection is'the main function of the After numerical filtering, the system monitors the
7SA518/519 overhead contact-line protection system. It amount of the line current for exceeding of a para-

is charagterized & its high degree of measuring preci- meterizable limit value I> (Addr. 1212). The distance
sion and the wide range of adaptation options to the stages above this limit value are enabled. The system

r system conditions. It is complemented continuously calculates the line impedance and com-
of additional functions. pares it with the set characteristics.
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3.3.1.2 Direction Determination

Direction determination is carried out in a similar way
to distance measurement. However, if the measured
voltage is below a minimum value, the system uses
the stored voltage for direction determination. This
guarantees that the protection will trip in the case of
all faults, including a complete collapse of the short-
circuit voltage. In this context, the stored voltage
(with a storage depth of three periods) is only signifi-
cant if the measured voltage is insufficient for correct
direction determination.

3.3.1.3 Determining the Short-Circuit Impe-
dance

The system continuously calculates the impedance of
the short-circuit loop from the measured variables
while the enable criterion is being fulfilled. The cal-
culation algorithm is based on digital filtering of the
current and the voltage.

The algorithm’s optimum filter properties make pess-
ible determination of components R and X=wL of the
conductor loop, regardless of the set trip char@cteris-
tic.

The calculated reactance, X=wL, corregponds to ¢on-
ductor reactance, X, up to the short-circtiit, position. It
is decisive for fault distance. In this context, You must
take into account a line heterogenityfthat'may be pres-
ent. By contrast, the resistance, Bmmayacontain a fault
resistance, Rf in addition to the Gondugtor resistance
RL.

3.3.1.4 Tripping'Charactetristics

The 7SA518/519 digitalhoverhead contact-line protec-
tion system’s tripping areas are of circular form. They
comprise one arc (the range) and two angular limita-
tions. You gan set the angle and the ranges for both
zones separately and independently of each other.

As shawn'in Figure 3.2, the protection has the follow-
ing characteéristic that you can set independently:

® Zone Z1 with setting parameters

21 (Addr. 1204) Zoné Zlmlmpedance
(range)
Zone 21: (Addr. 1213)gZenc%1: Angular

angle o limitation, bottom
Zone Z1: (Addr. 1214), Zone Z1: Angular
angle f limitation, top

Z1 REV (Addr.205) Impedance reverse

(range) Zone Z1

® /one Z2,with sgtting parameters

Z2 (Addr. 1210) Zone Z2: Impedance
(range)
Angle Z2¢.  (Addr. 1219) Zone Z2: Angular

limitation, bottom

Angle Z2f (Addr. 1220) Zone Z2: Angular
limitation, top
Z2 REV (Addr. 1211) Impedance reverse

(range) Zone Z2

Optionally, all the zones can be effective in the for-
wards direction or non-directionally:

Direc. 21 (Addr. 1227) Zone Z1: Direction

Direc. Z2 (Addr. 1228) Zone Z2: Direction

The parameters for the reverse impedances of the
two zones (Z1 REV and Z2 REV) are only available in
one particular version of the protection device orde-
ring data.

They can be set in that version independently of the
parameters Z1 and Z2.

When setting the angles for each characteristic, care
must be taken with non-directional characteristics to
avoid overlaps of the forward and reverse characteri-
stics. The corresponding formula is

Angle Z1p(Z2p) - Angle Z10(Z2a) = 180°
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Operating Current R

N

O

angely

\&

Z2
Distance stage 2,
Angle 72f directional
//
gle Z2a
Z1
Angle Z1p
Distance stage
dire al
Angle Z1a
Angle -Z1a K

Angle -Z2a

7

Distance stage 1,
non-directional

Z1
(Z1 REV)

Distance stage 2,

on-dirgetion

REV)

Operating Current Rango
Figure 3.2 Tripping Characteri

In the same wayfit is S|
tion about thegurr di
to signal relays ED

used for this:

DisZ1 forw FNo.

e to route the informa-
tions of zones Z1 and Z2
he following outputs are

Zone Z1 forwards direc-

S

Angle -Z1p

Angle -Z2f

Figure 3.2 does not contain zones Z1B

and Z1L,

which are in the range between Z1 und Z2. They are
always active unless you configure auto-reclose (AR)
as EXISTENT. If this is the case, zone Z1B is active
during rapid auto-recloses; whereas, with delayed
auto-recloses, zone Z1L is active. The other para-
meters are assigned to the individual zones in a simi-

920) tion
DisZ (FNo. Zone Z2 forwards direc-
3921) tion

lar way as with zones Z1 and Z2.
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Z21B (Addr. Zone Z1B: Impedance
1206) (range)

Z1B REV (Addr. Zone Z1B REV: Impedance
1207) reverse (range)

Z1L (Addr. Zone Z1L: Impedance
1208) (range)

Z1L REV  (Addr. Zone Z1L: Impedance
1209) reverse (range)

Angular limitation zones Z1B and Z1L are identical
with zone Z1. This also applies to the directions of
these zones.

The parameters with addresses 1202 and 1203 make
it possible to activate and deactivate zones Z1B or
Z1L respectively. This is conditional on your having
configured AR as being EXISTENT.

3.3.1.5 Tripping Logic

After enabling distance measurement (see Chapter
3.3.1.1), the system compares the components of the
impedance to the limit values of the set zones#Trip-
ping is carried out if the impedance is in its zone
when the corresponding time stage expire$§.

Tripping relays of appropriate power areavailable to
output the trip command to the circuif breaker. The
command relays drop when the fauilt detection drops
and the current has been switched off (thé minimum
current was fallen short of).

3.3.1.5.1 Instantaneous‘Release Unit for 7SA519

The instantaneous¥eleasedinit quickly triggers the
circuit breaker but cannot bear the load for a long

period of time. For this reason, the slower coatact of
the command relay takes the currentfor the trip coil.
The instantaneous tripping unit is résetfafter approxi-
mately 20 ms independently of the command relay.
Due to charging procedures, the,instantaneous re-
lease unit is not ready for opératiomagain until at least
100 ms after tripping.

3.3.1.5.2 Functions'of the)di/dt Stage

In the case of lang/and,highly loaded sections, the
operating ¢éursents atithe end of the Z2 range can be
the same as'ereven greater than the possible short-
circuit«ctrrentsy The di/dt stage has the job of differ-
entiating high operating currents from the short-circuit
currentsyThe'limits for zones 2K and 2L are identical;
theitzone times, on the other hand, are different. To
deeideWwhether there is a power system fault (=
zone 2K) or an overload (= zone 2L), the system com-
pares the r.m.s value of the currently measured cur-
rent with the r.m.s value of the current from two
periods ago. In this connection, the system uses the
fact that this difference is considerably less in the
case of an overload than it is when a short-circuit oc-
curs.

Parameter dI/dT (Addr. 1229) specifies the difference
between the two currents relative to the rated cur-
rent.

As soon as there is a fault in Z2, the system analyzes
the rate of current rise (the current difference). If it
establishes at least once that the fault is in Z2K (i.e.
the difference is greater than parameter dl/dT), this is
retained until the fault leaves zone 2. The system
clears the identifier Fault in Z2L as soon as the fault is
in Z2K. While the criterion for Z2K is not fulfilled, Z2L
is automatically detected.
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Set parameter dI/dT according to the formula below:

"dl/dT” 2 K (kmin - IN)
Where

k = safety factor, e.g. 0.6
Ikmin: = mMinimum short-circuit current at end of zone 2

In dependence on the zone in which the fault is lo-
cated, Z1, Z2K or Z2L, the system starts the corre-

7812 1201
® @ist.prot.E@ ®@s.prot. @

3602 \ v

O

sponding delay time T1 (Addr. 1221), T2I<‘Addr.
1224) or T2L (Addr. 1225) respectively.

Figure 3.3 shows the logic di g%he distance
protection including the asso ary input and

output functions. Configur, oftthe functions is
described in Chapter 5.2.

>Dis.prot.off ) [ >—

3601

(e o o) >

Control Logic

O
)

3651
Dist. off

3671
Dist.Gen.Flt.

U

3771
Dist. T1

3810

:

Dis. Trip Z1

3935

Dist. T2K

3930

Dis. Trip 22K

;

Dis.Gen. Trip

3936

3926

Dist 221

Dist. T2L

3931

1230 C

® G o

Figure 3.3 gic Diagram of Distance Protection

Dis. Trip Z2L

:

356

O———<1 (>Manual Close
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3.3.1.6 Protection on Switching to a
Short-Circuit

If you switch a deenergized line that is short-circuited
to a live busbar, it is generally desirable to disconnect
this line again without delay. With faults close to both
line ends, undelayed disconnection just by means of
the distance protection is not always possible: in the
case of faults at the protection’s place of installation,
the necessary measuring voltage for correct direction
determination is missing. If the voltage transformer is
installed towards the line, no stored voltage is avail-
able. Every time a fault occurs close to the remote
line end, the distance protection will not be able to
switch off until a delayed stage.

With local faults, the overhead contact-line protection
system automatically detects to FORWARD if there is
a missing voltage after switching the line. This makes
tripping possible in the first stage.

voltage U,,o; before switching and voltage Uy afte

The following criterion applies to non-directional trip-
ping of directed zone 1 on switching to a short-ciQ

O

3.3.1.7 Overcurrent Stage Effect

4
To make possible undelayed trippi itching of a
faulty line, the control-discrepa can use a

binary input to issue the man command to
the overhead contact-line pr

sociated input function is

The protection then swi
300 ms to undelayed i
zones Z1 (Z1 strok
this Manual Clos
this, use param

jon can be deactivated. To do

€ . CLOSE (Addr. 1230).

3.31 rrent Protection and Emergency

e
You also use the 7SA518/519 digital overhead
tine protection system as an independent
rent protection system (O/C protection).

switching must both be less than or equal to 1 \

01
er. O/C ol

7813 2054 2091
® Emeerg'StO/C n) Emer. mode) —< Emer. I>> )
2001
| ] 2121
>Emer. OFF Control Logic - I>> TI>> 2141
[} Emer.Gen.Trip

361

>VT mcb Trip v 2051 1321

i

Emer. off

®( Man. close )

S 356
O O—_] (>Manual Close
O
Figure &. ic Diagram of the Emergency Overcurrent Protection System
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The system automatically activates emergency over-
current protection when one of the following events
OCCuUrs:

® The internal voltage monitoring responds due to a
short circuit or an interruption in the voltage trans-
former circuit (see Chapter 3.2.3);

® Input of signal U Line side VT MCB tripped (FNo.
361) via a binary input: the measuring voltage fail-
ure is detected,

® Distance protection is configured as NON-EXIST
(Addr. 7812) or is off (Addr. 1201 or FNo. 3602).

If one of these events happens, the system blocks
distance protection and it is possible to switch over to
O/C emergency mode (parameters with addresses
7813 and 1301) or to switch on via a binary input
(FNo. 2001).

In this mode, selectivity is only possible by means of
delay; this is the case with all overcurrent time
protection circuits.

As soon as the device detects that the meas
voltage is available again, the system automatica
switches back to distance protection.

O

I>> (Addr.1302) Overcurrent threshald

TI>> (Addr. 1303)

Delay tirr®>
In the case of manual closi \ undelayed) trip-
I

ping with I>> is also pos C emergency
mode. To do this, use par MAN. CLOSE I>>
UNDELAYED (Addr. 13

Figure 3.4 shows ic/diagram of the emergency

O/C protection in€lu the associated binary input

and output functions. Configuration of the functions is
2

described in

3.3 h-Speed Overcurrent Protection I>>>
ort-circuit currents occur in the case of

ts at the station level. After limit value I>>> has
xceeded, the high-speed overcurrent protection

e
m causes very fast non-direction-dependent trip-
g at the time TI>>> (non-directional emergency over-

current protection).

6753

1409 1404

I>>> (Addr. 1402) Highest o/c threshold
The O/C emergency mode function has theg f ing TiI>>> (Addr. 1403) Delay time for I>>>
setting values:
- O
1401 6755
® (e e o), (O 1--2on)
6751 )
>0/C I>>> on -
T-1>>> exp.
6752 Control Logic .
- (o)
> >>> 0 A Trip I>>>

|

O/C I>>> off

L 4

»

ogic Diagram of High-Speed Overcurrent Protection |>>>

Val. I>>> with-
out harmon.

®Q/Ian. close )
O O—__] (>Manual Close

O

356
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The high-speed overcurrent protection system can
work with measured values with and without har-
monics (Addr. 1409). In the first case, the system
analyzes instantaneous values (sample values). In the
second case, the system forms the r.m.s value using
measured values within a specified time window.

Tripping on the basis of measured values with har-
monics (that takes about 6 ms with the 7SA519) is car-
ried out faster than triggering on the basis of measured
values without harmonics (approximately 24 ms). You
can achieve higher trip precision by using measured
values without harmonics.

In the case of manual closing, undelayed tripping with
|>>> is also possible when operating with high-speed
overcurrent protection. To do this, use parameter
MAN. CLOSE I>>> UNDELAYED (Addr. 1404).

Figure 3.5 shows the logic diagram of the high-speed
overcurrent protection including the associated binary
input and output functions. Configuration of the func-
tions is described in Chapter 5.2.

3.33 Thermal Protection

Thermal protection works on the principle of t r-
mal replica of the overhead line based on the current
load and the ambient temperature. Wit

7SA518 and the 7SA519 versions of t N:e, you
can specify the ambient temper §| ed refer-

af
ence value. In addition, device ver 7SA519 offers
the option of ambient tempera S g.

3.3.3.1 Ambient NQ Sensing

Figure 3.6 show e
perature sensing (A

ic form ambient tem-
device version 7SA519.

The system senses the ambient temperature Tats
only once per statiQp in a special (7S\W4000) device

that has itstewn galvanically isolated power supply
and its using. A Pt100 sensor is used for this
At the,ou is device supplies an injected current
(4.9- terface) that can be looped via an isola-

ifier through up to 12 connected 7SA519s.

Order No. C53000-G1176-C108-3 6

The system senses the ambient temperatureJATs in

the range -30 °C to +55 °C or -b5 ° +55 °C
(depending on parameter 7817).
The system detects an ATS failu - 158), e.g.,

due to a cable break to the P ensor or a voltage
failure), in the main protectio ent by means
e

of defined current values i rent loop.

Pt100
ent loop f(T) !
P U
ssa519
\' >
K |
0]
ssa519
m
[ ] [ ]
[ ] [ ]
[ ] [ ]
|
0]
ssa519
UH

Figure 3.6 Ambient Temperature Sensing

Every time that the ATS has been updated, the sys-
tem checks whether the current is in the allowed
working range. If this is not the case, the system
blocks ambient temperature sensing and retains the
last valid ambient temperature value. In addition, the
message Fail TEMPSENS (FNo. 158) is issued.

3-10
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If ATS is disturbed when the protection is switched
on, the system assumes an ambient temperature of
15° C for the calculation and also issues the message
Fail TEMPSENS.

3.3.3.2 Thermal Protection Function

If the calculated contact line temperature Ty exceeds
the set operating temperature, Tgng, the system trips
the main circuit breaker. When the set temperature,
Twarn, Is exceeded, the system generates an alarm
message to prevent overtemperature of the contact
line. The overtemperature is proportional to the
square of the contact line currents. If the parameter-
ized current, Iyenn, is flowing, this results in the para-
meterized overtemperature, T(j. Another parameter
(the time constant) influences the transient response
of the temperature replica. This follows the character-
istic of a decaying exponential function.

The change in the overtemperature between instants
ty and ty is described by the following formula:

Too = Ton + [T f——u P =Tyl [1- e {25
U2 = Tur + [Ty (|NENN vag 01l | 1
Parameters:

Ty (Addr. 1504) Temperaturesiise limit

whenycutrent [y flows

(Addr. 1503) CusrentWalue that leads to

INENN
tempetature-rise limit Ty;.

KW (Addr. 15084 Rarameter 'Catenary’ that

Addr. 1509). 4is Used to modify the char-

acteristic

T (Addr. 4502), Parameterized time con-
stant of the contact line

TEnd (Addr. 1505) Maximum permissible
final temperature

Twarn (Addr. 1506) Limit value for alarm

message

Measured Values:

i Current that flows_during the time
interval betweer*t; and to

TaATE Measuredg@utdoar temperature

Calculated Variables:

Tuq = T4 - Tate Overtemperature at instant t;

Tuz = T2 - Tate Qvertepperature at instant to

T Lineftemperature at instant t4

Ty Line temperature at instant ty

Trip@ing,is Garried out when:

Tate + T2 =
TEnd

Thersystem issues the message Thermal protection
warning indication when:

Tate + Tu2 = Twarn

The trip time, tays, of the thermal protection function
is calculated according to the following formula:

To —— P (To - Tate)
TAUS:T In INEN.N KW

Ty (H\IENIW)Z - (Teno - Tate)

Where Tg: Line temperature at instantt =0

You can permanently set the ambient temperature,
(Addr. 1510), for test purposes or if no ATS is pres-
ent.

Siemens AG - November 1999
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Variable KW symbolizes the value of the catenary that
was set by means of a binary input or a telegram
from the control system. Variables KW1, K\W2 and
KWS3 exist. The binary functions in the table below are
available for setting:

>Cat.1 active  (FNo. 6605) Activate catenary 1

>Cat.2 active  (FNo. 6604) Activate catenary 2

>Cat.3 active  (FNo. 6603) Activate catenary 3

Cat1 is always equal to 1; Cat2 and Cat3 are always
entered as parameters relative to Cat1:

Order No. C53000-G1176-C108-3 6

If the thermal protection trips, you can use message
Close-lockout (FNo. 6614) to preventreclosing until
the contact line has cooled down a@ai e system
also calculates the temperature dur ling accord-
ing to the formula above. If thegdine perature falls
below temperature Tgj,, the ithdraws the
message.

The value for Tgj, resultsyfromimultiplying Teng by a
parameterizable cooling,fa (Addr. 1507).

When checking thethermal protection function, it is
possible to redu e stored temperature to the
value of the,.ambi perature. To do this, use

parameter T AT (Addr. 4101).

Cat 2 (Addr. Correction factor for

1508) 2nd catenary Figure s the logic diagram of the thermal

- prot ing the associated binary input and
Cat3 Slgggr gc:jrrectlon factor for outp s. Configuration of the functions is
) rd catenary desgribe Chapter 5.2.
’\(J

L 4
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L 4
150 \%
OTS - Fail TEMPS

(For 7SA519 only)

7815 1501
THERM PROT THERM PROT
@\ ExisT ® ON Q 6612

Fit. Th. Prot.

6601

Giroron) = v

Control Logi -
6602 ontrol Logic T \
>Th.Prot.off —>—

6613
Trip Th. Prot.

6614

Close-lockout

6615
Th.Prot. Warn

<

6610

Th.Prot.off
6605
6604 6617

Cat2 active

— -

6603
Figure 3.7 Logic Diagram of the Thermal /’o CQ

6618

Cat3 active

N
&
&

L 4

Siemens AG - November 1999 3-13



Method of Operation

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual

Order No. C53000-G1176-C108-3

3.34 Breaker Failure Protection

To monitor correct switch off of the associated circuit
breaker, the system checks whether no more current
is flowing after a trip command has been issued.

The following criteria must be fulfilled for the breaker
failure protection to respond:

the minimum current threshold |> (Addr. 1212)
must be exceeded,

the function must be activated (Addr. 3901),
either by

an On, internal (Trip command of own protec-
tion must be issued) or

an On, external (Trip command of an external
protection must be pending at own protection
via binary input) or

an On, int. or ext. (logical ORing of the two
other options mentioned above).

In the main protection, two-stage time monitoring
the short-circuit current is implemented. You can

parameterize two delay times for this: \

>
N

S

Thr (Addr. Delay time for back-up circuit
3903) breaker
Tusv (Addr. Delay time tﬁ‘iaer level
3905) protection rela
1st Times tyg and tugy a rted at the same
Stage time as the trip co nd to the main coil.
If the curren t fall below value 1>
within timeg{ty e system issues another
trip comm to the back-up coil. In addi-
tion, m /F off (FNo. 1471) is gener-
2nd irst stage does not lead to an inter-

Sta of the short-circuit current either,
N ystem triggers tripping of the adjacent
uit breaker after time tygy. At the same
Ktime, message B/Fs.ordProt (FNo. 1484) is
@ issued.
Figure 3.8 shows the logic diagram of the breaker
failure protection including the associated binary input

and output functions. Configuration of the functions is
described in Chapter 5.2.

1 . If B/F prot on, 1455
® m ,internal, only,
1 1
‘ | Gen trip
1 1
<@j ------ 3
1401 > &
Contfel ~ Start via internal 1
L Start via external -1 tHsy 1484
>B/F off [ = 4-B/F s.ord.Prot
Start via int. or ext. L > -
O e
1431
>B/F Star o

ie Riagram of Breaker Circuit Protection
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3.35 Fault Location

Using the Fault location function, you can find the
exact location of the short-circuit after a fault event.
For this, the system derives the line reactance from
the fault event data. This is the basis for calculating
the distance of the short-circuit location as a percen-
tage of the line length or in kilometers.

3.3.5.1 Activating and Blocking a Fault Location

Calculation

There are several different ways of activating a fault
location calculation:

® Dby the protection’s trip command
(Addr. 3802 trip command);

® by drop-off or trip of fault detection
(Addr. 3802 drop-off or trip);

® by an external binary input (FNo. 1106).

In all cases, the current threshold,|>, (Addr. 1212)
must be exceeded. The following conditionsdeadito
blocking of the fault location calculation:

® responding of the internal measured valtie
monitoring on failure of the measuring voltage
(FNo. 168);

® appearance or drop-off of the thetmalyprdtection
function (FNo. 6612, 6613);

® input of signal U line side VI"MCBuripped (FNo.
361) via a binary input;

® blocking of distance protegtion:

3.3.5.2 Procedures forFault Location Calculation

For the Fault locatien féinction, you can define up to
five line sections with different quantities per unit
length (see Figure 3.9). This makes fault location cal-
culation possiblé’even with non-homogenous lines.
Several physical variables are used to calculate the
fault lecation:

e (thevne voltage,

e, the line current,

@), the line or the short circuit reactance,

®“the reactance per unit length of line section n,
® the length of the individual sections.

The line voltage and current are determined from the
sample values. The system calculates the short-circuit
reactance from the line voltage @ndgthe line current.
You must parameterize the reactancefquantities per
unit length of the individualdine 'Sections, n.

Fault location calculation als@'wpfks properly when
there is a transformer (transfarmer booster with a
reactance of Xt) on the line section (see Figure 3.9).

X[Q] @ Line withiiltansformer (transformer booster)
@ Linegwithout Transformer (transformer booster)
|
Il

4 5

I
©)]
o O 5 @ |
| |
- ©) || I
XT} o ® | |
% | | |
0 | [ [
d d [km]
d1 d2 d3 d4 db

Figure 3.9 Dividing a Non-Homogenous Line into Several Sections

In the context of fault location calculation, the system
may issue the messages/measured values listed
below:

Rori (FNo. 1114) Calculated primary fault
resistance in Q

Xori (FNo. 1115) Calculated primary fault
reactance in Q

Rsec (FNo. 1117) Calculated secondary
fault resistance in Q

Xsec (FNo. 1118) Calculated secondary
fault reactance in Q

d= (FNo. 1119) Calculated fault distance
in km

d% = (FNo. 1120) Calculated fault distance

in percent of the line
length

Fault section (FNo. 1121) Faulty section of the line

Siemens AG - November 1999
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FltLoc imposs (FNo. 1129) Measured reactance is _Figure_ 310 shows t_he Iogi_c diagram of fault Iwation
including the associated binary input.and output func-

negative; fault location- _ ) _ _ : _ _
tions. Configuration of the function§'i cribed in

calculation is not poss-

ible. Chapter 5.2. \
(FNo. 1130) Fault is outside the

configured section

3.3.5.3 Remote Transmi n of Fault Location

Flit dist >

The messages with function numbers 1114, 1115,
1117 and 1118 cannot be issued while message Flt
dist. > is pending. This also applies to the messages

with function numbers 1119, 1120 and 1121, while

message FltLoc imposs. is pending.

7838

Fault locator

Non-existent

Drop-off or trip

O Trip command

O

1106

>Start Fltloc ) [ >——-

%

Trip ThProt %
>

Voltage Failure
4
(_ois bidke )

[ % ]

Existent \
3802

Using the optical sy: interface, the 7SA518/519
can be connected toithe complementary devices
7SM70 (analog t)'and 7SM71 (BCD output) for
transmission of t location, e.g. via telecontrol

centers.

[ 1115
XpH:
& 1117

i
|

sec —

1118

|i|

sec =

1119

|

1120
d% =

:

1121

Fault section

4

1129

FltLoc imposs

U

1130
Flt dist >

U

1110
FltLoc block

Figure, 3. inary Inputs and Outputs of Fault Location

U
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3.36 Auto-Reclose (AR)

AR is an optional sub-function of the 7SA518/519 digi-
tal overhead contact-line protection system. It makes
possible a parameterizable number of attempts at
reclosing following drop-off of the circuit breaker.

Experience has shown that extinction of approxi-
mately 85% of all short-circuits to arc takes place
automatically after the protection disconnects. This
means that the line can be connected again. AR
carries out connection. In this context, a rapid auto-re-
close cycle (RAR) is followed by a delayed auto-re-
close cycle (DAR) (see Chapter 3.3.6.1).

O

For the rapid auto-reclose cycle to be carrisd out suc-
cessfully, the system should be able to disconnect a
faulty line at both ends within t time period,
which should be as short as his means that,
in general, it is desirable to | eously trip the
short-circuit protection befare connects. To do
this, the short-circuit protecti hich can start the
rapid auto-close cycle, has AR stage. While setting
up the device confi ion, you can specify for each

of the short-circui tions whether it is to work in
conjunction with AR’ (see Chapter 3.3.6.3).

O

a) Zone range to the end of the first RAR dead time (Z1 B(N

7SA518

7SAB19 | I
|

| |

|

- 7SAB18
“—|7sA519
b) Zone range after the firs RARYdead time
%, r
\ 1 718
7SA518 I
75AB19 [T |
_____ _
| | |
L 4
7SAB18 |Z1 7SAB18
7SA519 “—|7sas519

Figtre 3. ange Control By the Auto-Reclose Function
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In the case of distance protection, extended zone
Z1B (Z1B REV) can be active for the first auto-reclose
cycle (rapid auto-reclose):

Z1B (Addr. Impedance (range)
1206) zone Z1B

Z1BREV  (Addr. Impedance reverse (range)
1207) zone Z1B

T1B (Addr. Delay time T1B of
1222) zone Z1B

For DAR, a separate range Z1L (Z1L stroke) with its
own delay time is available with distance protection:

Z1L (Addr. Impedance (range) zone
1208) Z1L

Z1L REV (Addr. Impedance reverse (range)
1209) zone Z1L

T1L (Addr. Delay time T1B of zone
1223) Z1L

The angular limitations of zones Z1B and Z1L caqrre=
spond to parameters a and B for zone Z1 (Addr.
1213, 1214). The normal stages of distance protec-
tion Z1 and Z2 as well as normal staggering ofthe
other short-circuit functions are not dependent on.the
auto-reclose function. You should bear thislin miind if
a fault is to be disconnected with a delay, foraeasons
of selectivity, assuming that reclosinglis notyto be car-
ried out. This means that it is notgalistic to set a
shorter delay for normal stages than“fer £1B.

Zone Z1B (Z1B REV) (see Chapter 3.316.2) is enabled to
the end of the first RAR deadstime¥see Figure 3.11a). In
the case of a short-circuit closgtoja line end, the sys-
tem first disconnectsall the sumelnding lines, since
they can detect theffaultyin their extended zone Z1B
(Z1B REV).

If auto-reclose is not expected (e.g. the circuit breaker
is not ready for closing), the normal selective time
interval must apply to ensure that selectivity is com-
plied with. §hus, the system only carries out instan-
taneous &rpping in the case of faults within zone Z1
(see Figure, 392 b).

The parameters with addresses 1202 and 1203
makevitpossible to enable zone Z1B (Z1B REV) or to
disable zone Z1L (Z1L REV).

3.3.6.1 Auto-Reclose Cycles

The auto-recloses are broken downintefindividual
cycles:

e Cycle 1:
In the first cycle, there is exactlyone rapid auto-re-
close. During this cycle;theresi§ a choice of zone
Z1B or Z1B stroke being active. This means that
there must be a fault dete€tion in one of these
zones.

® Cycles 2 ton:
Within these cyclesy there is one delayed auto-re-
close. You'ean ‘pafameterize the number n-1 of
these cycles (Addr. 3443). During this cycle, there
is a'ehoieeyof, zone Z1L or Z1L stroke being active.
TRis’means that there must be a fault detection in
one ofythese zones.

o_Cycle n+1:
[Fthe fault is still present when all the previous
cycles have been run through, the system defini-
fively switches off in cycle n+1. During this cycle,
there is a choice of zone Z1 or Z1 stroke being ac-
tive.

3.3.6.2 Programs and Time Terms

The individual cycles are characterized by different
programs:

o Rapid Auto-Reclose (RAR)
A rapid auto-reclose is only carried out in the first
cycle. You parameterize the rapid auto-reclose with
its own dead time (Addr. 3426).

o Delayed Auto-Reclose (DAR)
A delayed auto-reclose can be carried out between
the second and the last cycles. You parameterize
one common dead time for all the delayed auto-re-
closes (Addr. 3446).

To make it easier to understand the time course of
the individual cycles, we shall first define a few terms
(see also Figures 3.12 and 3.13):

3-18
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® Action Time
The action time is started by the general fault
detection in each cycle. The trip command can
only trigger the Auto-reclose function within the
action time. AR is interrupted if the trip command
is not issued until after the action time has ex-
pired. The action time is ended when the trip com-
mand drops off. The RAR and DAR action times
can be different (Addr. 3424 and 3445
respectively).

® Dead Time
The dead time is started after the trip command
has dropped off. It is the time during which the
circuit breaker is open. You can parameterize dif-
ferent dead times for rapid auto-recloses and
delayed auto-recloses (Addr. 3426 and 3446 re-
spectively).

e Maximum Close Command Duration
The maximum close command duration (Addr.
1135) is started after the dead time has expired., It
is the time limitation of the close command 4You
can parameterize the close command duration 16
match the requirements of the circuit breaker.

® Reclaim Time
The reclaim time (Addr. 3405) is started at' the
same time as the “maximum close gemmand dur-
ation” after the dead time has gxpired. The sys-
tem evaluates a fault that occurréd,during the re-
claim time as belonging to theurrenhAR cycle.
Depending on the parameterization, this results in
a new cycle or a final trip. By Céntrast, the system
evaluates a fault that didnot o€cur until the re-
claim time had expired,as ‘asneWw power system
fault. A successful AR cycle is not detected until
the reclaim time*has ‘€xpired. This means that you
should paramieterize¥a,higher value for this time
than for thefmaximum close command duration.

3.3.6.3 Connection with Protection Functions

AR can be started by several differemtyfunctions:

e Distance protection (Addr."7904)/

® High-speed overcurrenff=> (Addr. 7905),

® [Emergency overcurrent pfotec€tion [>>
(Addr. 7906),

® External trip via bipary imput (Addr. 7907).

AR is given the information below for every protection
function:

® [ault detectiomof the protection function,

e FEnabling or(disabling of the AR by the protection
functionfand

® Jrip,command of the protection function.

Ineturap AR provides via an interface the protection
functiens, with information about their readiness and
auto-reclose cycles.

Alspecial option is provided by the connection of the
AR to the high-speed overcurrent protection. Using
parameter PRG I>>> AR (Addr. 3420), you can
choose whether high-speed overcurrent protection is
to have the effect of starting AR for one RAR cycle
only or, additionally, for one DAR cycle.

3.3.6.4 Binary Input and Output Functions of AR

The following binary input functions of AR can be
marshalled:

>CB ready (FNo. Circuit breaker is ready
2730) for AR

>AR block (FNo. External blocking of AR
2703)

>DAR block (FNo. External blocking of DAR
2709) cycle

>ext.Start AR (FNo. External start for internal
2711) AR

>ext. Trip AR (FNo. External trip for internal
2712) AR

>AR on (FNo. External switch-on of AR
2701)

>AR off (FNo. External switch-off of AR
2702)

Siemens AG - November 1999
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AR provides the following output functions (annunci-
ations) that can be marshalled:

AR off (FNo. 2781) AR is switched-off

AR not ready (FNo. 2784) AR is not ready at the
moment

This is a common annunciation for an AR logic that is
not ready (AR blocked and reclaim time after the last
reclose has expired)

CB not ready (FNo. 2787) Circuit breaker is not
ready

To be able to carry out reclosing, the circuit breaker
must be ready before starting of the AR. If signal CB
ready is not marshalled to a binary input, the AR is
also started even when the circuit breaker has not
been interrogated.

(FNo. 2801) AR has been started

The system sets this message when the AR is
started and is retained until an AR drop-off.

RAR T-act.run (FNo. 2812) AR: RAR action timejis
running

AR in prog.

The RAR action time is still running that was started
by a coming fault detection in the first recloseieyclel

DAR T-act.run (FNo. 2832) AR: DAR action time is
running

The DAR action time is still running that wasestarted
by a coming fault detection in the'sécond,to the last
reclose cycles.

RAR Tdead
run

(FNo. 2813) AR: RAR dead time is
funning

The dead time is still rihningthat was started after
the trip command for the RAR cycle.

DAR Tdead (FNo./2833) AR: DAR dead time is
run running

The dead time is still running that was started after
the trip command fer the DAR cycle.

AR T-Recl.run (FNo. 2861) AR: Reclaim time is
running

The feclaimptime is running that was started with
thesMaximum close command duration.

AR (FNo. 2862) AR successful
successful

The completed reclose cycle was, stecessful, i.e. the
reclaim time was able to expire without a new fault
event occurring.

Definit.Trip (FNo. 2863)%AR: definitive trip

The system carries outya definitive trip if the AR is
blocked during a dead time,or if a trip command is
issued with the AR blégked at the same time. After a
definitive trip, thierg/i§no further reclose cycle.

CB Alarm (FNle@. 563)
Supp
This message i8’issued to suppress, within reclose

cycle aysignalb of the circuit breaker’s auxiliary con-
tacts

CB drop-off alarm sup-
pression

ARYClose
Cmd.

After a dead time expired, a reclose command was
issued.

(FNo. 2851) AR: Close command

RAR Zone Rel. (FNo. 2817) Release signal for RAR

stage

This message is issued when the AR is ready to carry
out a rapid auto-reclose.

DAR Zone (FNo. 2837)
Rel.

This message is issued when the AR is ready to carry
out a delayed auto-reclose.

Release signal for DAR
stage

3.3.6.5 Execution of AR

If starting permission has been issued, action time
RAR T-ACT for rapid auto-reclose starts at the same
time as fault detection. If the system issues a TRIP
command before the action time has expired, dead
time RAR T-DEAD of rapid auto-reclose is started on
a departing trip. This is dependent on no blocking
being present (see Chapter 3.3.6.6). If function >CB
ready is routed to a binary input, the signal must be
active on this input.
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If no blocking occurs before the dead time expires,
automatic reclosing, AR, issues a close command.
When this command is issued, the reclaim time, T-
RECLAIM is started. At the same time, the system
cancels the enable for rapid auto-reclose (Zone Z1B
for distance protection) and enables delayed auto-re-
close (Zone Z1L for distance protection).

If another fault does not occur (i.e. no fault detection)
before the reclaim time expires, the cycle is con-
sidered to have been completed successfully. The
system outputs the message AR successful and all
the functions are zeroed. The system evaluates a fault

Fault Detection :‘

Trip command

O

that occurs after the reclaim time as a nevy,power
system disturbance.

Figure 3.12 shows the exe io@unsuccessful
AR - an existing fault was rﬁN d. After output
of the close command, a trip appears, before
the reclaim time has expi delay time T1L of
zone Z1L that is active i e. At the same time,
the system cancels ongeing reclaim time, Treclaim-
Depending on the rization, the system

carries out a rec igure 3.12, only one DAR
cycle is para e for the sequence shown.

Close com-

mand

Dead time

RAR Tact

DAR Tact

RAR Zone Rel.

DAR Zone Rel.

TRecIaim

Definitive Trip

AR Successf

AR Not Re !

1st AR cycle (RAR)

. I

Figure 3.1 Unsuccessful Execution of AR (RAR and one DAR)

If aptrip"@@mmand appears before the action time,
ot, Of the delayed auto-reclose has expired, the
tem starts dead time DAR T-DEAD of the delayed
auto-reclose. After this time has expired, a close com-
and is issued. Since only one DAR cycle is para-

2nd AR cycle (DAR)

TRecIaim

— -

meterized in the described case, the enable for the
delayed auto-reclose is cancelled.

Since an existing fault was not removed and no
further DAR cycles were parameterized, the fault
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detection and the definitive trip appear after time T1 In this case, there is no fault detection after tbe close
of zone Z1. The Definitive trip message is pending for command, since the fault was remoyed during the
500 ms. The reclaim time that was started with fault dead time of the rapid auto-reclos T-DEAD.
detection is cancelled by the trip. The system gener- After reclaim time T,eciaim has expired, message
ates the AR not ready at the same time as the re- AR successful appears for 5004ms.The system then
claim time starts. It is retained until the parameterized  releases the RAR zone and all t functions are

reclaim time has expired. zeroed.
Figure 3.13 shows successful execution of AR; the 0
fault is removed during the dead time of the rapid

auto-reclose.

Fault Detection |
—>|T1BF
Trip command |
B \
I
Close command ! | ! K
-
I

T

RAR Tact _ |
|
|
|
|
1
|
|
|
i
|
|
|
|
|
|

Dead Time

DAR Tact

oy
>
oy
-

Jo

RAR Zone Rel.

DAR Zone Rel.

TRecIaim

Definitive Trip

AR successful
|
AR not ready |
-

I 1st AR cycle (RAR) |

king AR ® Function AR is switched off by an internal or an
external signal or an external signal blocking is
used to prevent starting of AR or to ter- pending at the binary input.

an active cycle. The following options lead to

king of the AR: ® Thermo-protection trips.
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® Using parameter | LIMIT AR (Addr. 3404) it is If function >Manual Close (FNo. 356) ig,routed to
possible to block AR in dependence on the cur- a binary input, the signal must.be active on this
rent. If the current threshold for blocking is ex- input.
ceeded at fault detection, there is a defln_ltlve trip e The last one of all the parafgteniged cycles was
(no further AR cycles). You can disable this func- unsuccessful

tion by setting parameter | LIMIT AR to .

o Inth f | closi block th If the protective logig tel AR that the reverse
h the case of manual closing, you can block the protection has trippe can use parameter AR

AR for the parameterized time T-BLOCK MC REV BLO (Addr block the AR. However

(B'?_Ccl)d&'(?‘l%::;ha;‘ilsbget using parameter MC this is only po if"distance protection is set to
( r ) the direction ne.

al Protection Auto-Reclose
ermal AR)

f overload, the thermal protection may trip.
e, the Thermal AR has the job of auto-re-
once or several times.

TH Trip O h !_|
roea Q) B

TH-AR Llos

T+t

TH-AR TRecl

(4
N

TH-AR Definitive Trip

TRecIair‘n
|

R Successful

-AR not ready »

e 3.14 Unsuccessful Execution of Thermal AR (two Cycles)

Siemens AG - November 1999 3-23



Method of Operation

3

| Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual

If Thermal AR (Addr. 7835) is parameterized, this
function is initially zeroed after you switch on the de-
vice. The system releases the Thermal AR in depend-
ence on the setting of parameter THERM. AR (Addr.
3501) and the status of binary input function >CB

Order No. C53000-G1176-C108-3 6

is a dynamic variable rather than a parameterjzable

time stage. If the contact line exceeds the threshold

temperature, Teng (Addr. 1505) of the mal protec-

tion trip, it is started by a depa I mmand, TH
e

TRIP of the thermal protectio ires as soon as

ready (FNo. 2730). Figure 3.14 shows unsuccessful the temperature falls below the hold, To. The
execution of auto-reclosing with two cycles. value of Top, results from i Teng by a
After triggering by thermal protection, the system parametrizable cooling facto dr. 1507)
starts Thermal AR. The dead time, TH-AR dead time, Q
T A @
Tenon | o _ &N\
| \
T, I~ ™~>
ON |/~ __ T
I
I
>t

TH Trip

TH-AR Dead Time

TH-AR Close

TH-AR TRecIaim

TH-AR Definitive Trip

TH-AR Successful \Q
TH-AR not ready
Figure 3.15

Successful Execution of Thermal AR

L 4

locking of Thermal AR during the dead
generates a close command lasting
dr. 1135). At the same time, the reclaim
ECLAIM-TH (Addr. 3503) is started. If the
otection trips again during the reclaim time,
reclose cycle is triggered.

This procedure is repeated in accordance with the
number of cycles parameterized in TH-AR No (Addr.
3502). During the last parameterized cycle, the Ther-
mal AR is internally blocked. The subsequent trip by
thermal protection is a definitive trip.
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If, after the reclaim time has expired, the contact line
temperature is not below the threshold of the closing
lock-out temperature, Tpp, the subsequent trip by the
thermal protection is a definitive trip. There are no
further reclosing cycles. For this reason, the setting of
TH AR Treclaim must be greater than the time that is
needed to fall below the threshold temperature, Top.

Figure 3.15 shows successful execution of reclosing.
In this case, the reclaim time expires without thermal
protection being tripped again. After the reclaim time
has expired, the contact wire temperature is below
the threshold temperature of the closing lock-out Top.

34 Additional Functions

3.4.1 User-Defined Annunciations

The 7SA518/519 numerical overhead contact-line
protection system has four user-defined annuni-
ations; each of them has a time stage assigned toft.
Each of these four time stages can be startedVia a
separate binary input (FNo. 011, 012, 013, 014). You
set the delay time, Tannune, Separately fofleach time
stage (Addr. 2801, 2802, 2803, 2804).

Triggering a time stage via a binary’inputleads to out-
put of an annunciation after the delay time, TannuNC,
has expired. You can define the anAunciations your-
self and marshal them on annungiatortelays, LEDs
and trip relays.

The described functionality makes'it possible, for
example, to integrate the annunciations of protective
devices that do not*havewanydnterfaces that are exter-
nally available.

3.4.2 Triggering Check Functions

The 7SA518/519*humerical overhead contact-line
protection, system makes it possible to easily check
the tripping)circuits and the circuit breaker. There are
twodifferent check procedures:

Thermal AR is reported as being successful by Th-AR
success.

You should note that if the thermal’protection carries
out tripping, the auto-reclose fanction, AR, which is
described in Chapter 3.3.6¢tshblocked for all the other
protection stages. In this gage, phly the Thermal AR
can carry out an auto-réélesemin the event of a fault
detection, the thermal AR itself is immediately
blocked by a proteetive function.

The binary input‘@rd output functions correspond to
those of the ARyseevChapter 3.3.6.4).

® “Circuit breaker checking by definitive trip: this pro-
gedure is suitable for every device.

@ Circuit breaker checking by a TRIP-CLOSE cycle:
this procedure is suitable for devices that have the
auto-reclose function (parameter block 4300).

The following conditions must be met for both check-
ing procedures:

® No fault detection of any protective function of the
device may be present.

® The circuit breaker must be closed before switch-
ing off. This can only be required if the auxiliary
contact of the circuit breaker informs the device of
its position via a binary input.

For checking by a TRIP-CLOSE cycle, the conditions
for reclosing must also be met:

® The circuit breaker must be open before closing.
This can only be required if the auxiliary contact of
the circuit breaker informs the device of its posi-
tion via a binary input.

® The AR must be activated.

® The AR may not be blocked.
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With both checking procedures, you can choose
which coil is to be checked, i.e. the main coil, the
back-up coil or both.

After you enter the codeword, checking is triggered
via the integrated operator panel or the front operat-

ing interface. With activation via a binary inpug, which
is also possible, you do not need to epter a
codeword. Depending on the statu§ cefditions, the
protection provides the appropriate retusn informa-
tion.

3.5 Handling Annunciations, Faults and Measured Values

3.5.1 Signal Processing

After a disturbance in the power system, it is import-
ant to have information about the response of the
protection device and the measuring variables to be
able to exactly analyze the course of the disturbance.
For this, the device has a signal processing facility
that functions in three ways.

3.5.1.1 Displays and Binary Outputs

(Signal Relays)

The system indicates important events and status
conditions by means of LEDs on the front panelssn
addition, the modules contain signal relays fer remate
signalling. Most of the annunciations and displays can
be marshalled, i.e. assigned differently te the,ex-
works default settings. Chapter 4.5 contaims,a de-
tailed description of the delivery éenditien and the
marshalling options.

The signal relays are not storediand fall back after the
criterion to be signalled no longertapplies. You can
parameterize whether the LEDs @re to operate stored
or not.

The LED memorie§ arefoattery-buffered in case the
auxiliary supply fails,and aré reset

® |ocally by pressing the reset button on the device;
® remotely by energizing the reset relay;

® automatically at the start of every general fault
deteatien:

Somefisplays and relays indicate status conditions:
they should not be stored. It is also not possible to
reset them until the criterion to be signalled has been
caneglled. This applies in particular to status mess-

ages such as Auxiliarysupply missing, Emer. OFF,
etc.

A green LED (Servie€) shows that the unit is ready for
use. It gannotibeteset and lights up when the micro-
processok, is*eperating properly and there is no device
fault.Fhe CER goes out if the microprocessor’s auto-
mati€ contrel detects a disturbance or if the auxiliary
supphkis missing.

If thete is an auxiliary supply and an internal device
fault/the red LED (Blocked) lights up and blocks the
device.

3.5.1.2 Information via Display Field or Operator

Panel

You can read off events and status conditions on the
display field on the device's front panel. It is also
possible to connect a PC to the front operating inter-
face to which the system can transfer the information.

In the idle state, i.e. while no power system disturbance
is present, each of the two lines of the display field
show one selectable piece of operating information
(generally an operational measured value). In the event
of a power system disturbance, the system displays
instead information about the fault, e.g. the time from
fault detection to tripping, which you can also select.
After acknowledging these fault annunciations, the sys-
tem displays the idle information again. Acknowledge-
ment is the same as resetting saved LED displays.

In addition, the device has several event buffers, e.g.
for operational annunciations, switching statistics and
fault annunciations (see Chapter 5.3.1). A battery pre-
vents data loss in the event of an auxiliary supply fail-
ure. You can display these annunciations and all the
available operational measured values at any time on

Siemens AG - November 1999



Method of Operation

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual

Order No. C53000-G1176-G108-3

the integrated operator panel; you can also transfer
them to a PC across the serial interface.

Following a power system disturbance, you can read
out important information, e.g. fault detection and
tripping, about the course of the disturbance. The
system timestamps the start of the disturbance with
the real-time clock time. The course of the disturb-
ance is given a time relative to the instant of fault
detection. This means that it is possible to detect the
duration to tripping and to fall back of the trip com-
mand. The time information has a resolution of 1 ms.
It is also possible to use a PC and the DIGSI® operat-
ing and evaluation software to output the events. You
have the option of logging the data on the connected
printer or saving it to floppy disk for later evaluation.

The protection device saves the annunciation logs of
the last twelve power system disturbances. If a thir-
teenth fault occurs, the oldest event in the fault mem-
ory is cleared. A power system fault starts when the
system detects the fault due to pick/up of any protec-
tion and ends when the excitation of the last fadlt falls
back.

3.5.1.3 Information via the Serial Interface

You can additionally transfer stored,infarmation via the
system interface to the substation controland protec-
tion system, e.g. the SIEMENS LSA 678®Data is
transferred using a DIN 19244-standaxd protocol or
you can parameterize the VDEW/ZVEI-standard proto-
col.

3.5.2 Fault Récording

The system recoerds thefinstantaneous values of
measured variablesyufand i at 20 sampling values per
power system period and stores them in a circulating
buffer. In the event of a fault, the system stores the
data forg periodthat you can set, but which may be a
maximumyof five seconds long. Up to eight fault ev-
ents can Beystored in this area. If a new fault occurs,
the faultmemory is updated automatically thus mak-
ing acknowledgement unnecessary.

A PC can read out the data via the operating interface
and then process it using the DIGSI® operating and
evaluation software. The voltage andithe current are
referred to their maximum values, standardized to the
rated value and prepared fomrdisplay in graphic form.
In addition, signals are logged asybinary traces
(markers), e.g. Fault detection and Tripping.

It is also possible to wpload fault data via the serial
system interface tesa, ceniral unit. Appropriate pro-
grams in the ceniral unig evaluate the data. In this
connection, the,curkents are referred to their maxi-
mum values/ standardized to the rated value and pre-
pared féndisplay in graphic form. In addition, signals
are logged agybinary traces (markers), e.g. Fault
det€@tien_and Tripping.

Whén Uploading to a central device, polling can be
carriethout automatically with the option of polling
after every pick-up of the protection or only after trip-
ping-*n this context, the following applies:

® /' The protection signals the fact that fault data are
ready to be polled.

® The system keeps the data ready for polling until
the memory is overwritten by new faults.

® The central unit can prematurely cancel ongoing
disposal (polling).

3.5.3 Operational Measurement and Measure-

ment Transforming

The r.m.s. values of the values listed below are avail-
able for local polling or data transfer:

® primary contact line current in amperes as well as
in percent of the rated device current;

® primary contact line voltage in kilovolt as well as in

percent of the rated device voltage;

calculated frequency in Hz;

temperature of contact line in degrees C;

ambient temperature in degrees C;

operating resistance and reactance in Q;

operating phase angle in degrees.

While no fault detection is pending, the system con-
stantly updates these values.
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4 Preparatory Measures

A

Warning

this manual.

4. Unpacking and Repacking the Device

When dispatched from the factory, the equipments
packed in accordance with the guidelines laid'ddowmyin
IEC 255-21, which specifies the impact registanee
of packaging.

This packing shall be removed with cargl Withatt
force and without the use of inappsopriate tools. The
equipment should be visually checkedhto €Rsure that

4.2 Preparing for Op€tation

The operating condition§ must accord with VDE
0100/5.73 and VDE"Q1054art/1/7.83, or corresponding
national standards for electrical power installations.

Y\

Caution

are in no danger.

The successful and safe operation of this device is depen@ént on proper handling and in-
stallation by qualified personnel under observance of allwarnings and hints contained in

In particular the general erection and safety regdlations.(e'g. IEC, DIN, VDE, or national
standards) regarding the correct use of hoisting gearmust be observed. Non—-observance
can result in death, personal injury or substantiglperoperty damage.

there are no external traces of damage.

The transport packing can be re—used for further
transport when applied in the same way. If alternative
packing is used, this must also provide the same de-
gree of protection against mechanical shock, as laid
down in IEC 255-21-1 class 2 and IEC 255-21-2

class 1.

Thé&modules of digital relays contain CMQOS circuits. These shall not be withdrawn or in-
serted under live conditions! The modules must be so handled that any possibility of
damage due to static electrical charges is excluded. During any necessary handling of
individual modules the recommendations relating to the handling of electrostatically
endangered components (EEC) must be observed. In installed conditions, the modules
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4.2.1 Mounting and Connection

4.2.1.1 Version 7SA518/519*-*B*** for Panel
Flush Mounting or for Cubicle
Installation

® Secure the unit with four screws to the panel. For
dimensions refer to Chapter 2.5.

® Make a solid low—ohmic and low-inductive oper-
ational earth connection between the earthing
surface at the side of the unit using at least one
standard screw M4, and the earthing continuity
system of the panel, recommended grounding
strap DIN 72333 form A.

® Make connections via screwed terminals.

4.2.1.2 Version 7SA518/519*-*C*** for In-
stallation in Control Board or Switching
Cabinet

® | ift up both labelling strips on the lid of the unit
and remove cover to gain access to four holes“er
the fixing screws.

® |nsert the unit into the panel cut—out and seglre it
with the fixing screws. For dimensionsfrefergo
Chapter 2.5.

e Connect earthing screw on the rear of the unit to
the protective earth of the panelfor eubicle.

® Make a solid low—ohmic andgd&Ww—inductive oper-
ational earth connection betweenjthe earthing,
surface at the rear of thegumit Using at least one
standard screw M4, and thie &arthing continuity
system of the panel @pcubiele; recommended
grounding strapfDIN,/2383 form A.

® Make connections'via the screwed or snap—in
terminals of the soekéts of the housing. Observe
labelling of the individual connector modules to
ensure correct location.

4.2.2 Checking the Rated Data

Therated, data of the unit must be checked against
{Hesplant data. This applies in particular to the auxili-

ary voltage and the rated current of the current trans-
formers (7SA519 only).

4.2.3 Adapting the Control Violtage for the

Binary Inputs

As delivered, the binary iAputs are set such that it is
possible to use as thé centrol variable direct voltages
in the entire working#ange between 19V and 288 V.
With higher rated"system-side voltages (110 V- and
above), it may be sensible to give the binary inputs a
higher operatihg thrgshold to increase the static
signal-te-noise,ratie.

To fi,a biRary input with the increased operating
threshold of‘approximately 65 V, you must open one
soldered jumper (W1 to W6) on basic module EPS-2
ingeachycase.

Ingreasing the operating threshold of the binary in-
putsfon module MEA-1 is done by moving jumper
plugs X61 to X66 from position 2-3 to position 1-2.

The layout of soldered jumpers and jumper plugs on
the individual modules is shown in Chapter R.5 of the
Reference Section.

4.2.4 Checking the Connections

General and connection diagrams are shown in
chapter R.6. The marshalling possibilities of the binary
inputs and outputs are described in Chapter 4.5.

A

Warning

Some of the following test steps are
carried out in presence of hazardous
voltages. They shall be performed by
qualified personnel only which is thor-
oughly familiar with all safety regula-
tions and precautionary measures and
pay due attention to them. Non—observ-
ance can result in severe personal in-

jury.
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e Switch off the circuit breakers for the dc supply
and the voltage transformer circuits!

® Check the continuity of all the current and voltage
transformer circuits against the plant and connec-
tion diagrams:

- Are the current transformers correctly earthed?

- Is the phase relationship of the current trans-
formers correct?

- Are the voltage transformers correctly earthed?

- |Is the phase relationship of the voltage trans-
formers correct?

® Ensure that the miniature slide switch on the front
plate is in the "OFF” position (see Figures 5.1 and
5.2).

® Fit a dc ammeter in the auxiliary power circuit;
range approx. 1.5 A to 3 A.

® (lose the battery supply circuit breaker; check po-
larity and magnitude of voltage at the terminals of
the unit or at the connector module.

® The measured current consumption shouldébe
insignificant. Transient movement of the ampmmeter
pointer only indicates the charging current ofithe
storage capacitors.

® Put the miniature slide switch of the frontiplate in
the "ON” position. The unit starts Up andj on
completion of the run—up period,4hetgreen LED
on the front comes on at most 0.5 Sec the red
LED gets off after at most b,sec:

® Close the voltage transforgaer mMagrb. (secondary
circuit).

® Remove dc ammetegfregéonnect the auxiliary
voltage leads.

® (Check through the tripping circuits to the circuit
breaker.

® (Check through the control wiring to and, from other
devices.

® (Check the signal circuitss

® Reclose the protective m.c.b¥s.

425 Checking the Data Connection to the

Substation Control System

If you use the serialinterface in accordance with the
VDEW protogol tokeonnect to a control centre, you
must chigek thedata connection. It is important to
visually checkythe assignments of the send and receive
chafibels. Since each connection is specified for one
direction, of transfer, one device's send connection must
bedlinkedte the other device’s receive connection and
vice versa. Data transfer over optical waveguides is
partieularly resistant to disturbances and provides an
inRerent guaranteed galvanic isolation of the connection.
The send connection is marked with an arrow pointing
away from a dot; with the receive connection being
shown by an arrow pointing towards a dot.

The default setting of the neutral position for the
optical waveguide connection is Light off. If you want
to change the neutral position, use jumper X91. It is
accessible once you remove the basic module and is
located in the middle of the basic module (EPS-2) to-
wards the back on the component side between the
connection modules (see Figure R.8/3).

Table 4.1 Jumper X91
Position Neutral position
90-91 Light off

91-92 Light on
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4.3 Configuring Operator Functions

4.3.1 Conditions for Operation

For most operational functions. the input of a code-
word is necessary. This applies for all entries via the
membrane keyboard or front interface which concern
the operation on the relay, for example

® configuration parameters for configuration of the
interfaces and the device functions,

® allocation or marshalling of annunciation signals,
binary inputs, optical indications, and trip relays,

® setting of functional parameters (thresholds,
functions),.

® initiation of test procedures.

The codeword is not required for, thesffead-out of
annunciations, operating data or fault data, or for the
read—out of setting parameters.

To indicate authorized openator(use, press key CW,
enter the six figure code 6 686 6 6 and confirm with
E. Codeword entry can alse,be made retrospectively
after paging or directfaddiessing to any setting
address.

CODEWORD

M/ENTER
@ eeeee

Cw ACCEPTED

CODEWORD WR O NgG

The entered characters do not appear in the display,
instead only a symbol @ appears. After confirmation
of the correct input with E the display responds with
<— CW ACCEPTED. Press the entry key E again.

< If the codeword is not correct the display shows
CODEWORD WRONG. Pressing the CW key al-
lows another attempt at codeword entry.

4.3.2 Setting Opérational Parameters

You can set operational’parameters in block 70. This
block makes it possible, faF example, to change the
operating language, toadlapt the transfer rate for
operation on a PC and to specify the operational and
spontaneous messages shown in the display on the
front panel@A codeword must be entered for this.

The simplestyWay of arriving at the beginning of this
configliration blocks is to use key DA, followed by the
address number 7 0 0 0 and ENTER, key E. The
addressiZ 0 0 0 appears. Use the key 1 to find the
nexiaddress.

The display shows the four dit1it address number,
i.e. block and sequence number. The title of the
requested parameter appears behind the bar (see
below). The second line of the display shows the text
applicable to the parameter. The present text can be
rejected by the "No"—key N. The next text choice
then appears, as shown in the boxes below. The
chosen alternative must be confirmed with enter

key E!

On delivery, the device is set up to display informa-
tion and designations in English.
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The setting procedure can be ended at any time by
the key combination F E, i.e. depressing the function
key F followed by the entry key E. The display shows
the question "SAVE NEW SETTINGS?”. Confirm with
the "Yes"”—key Y that the new settings shall become
valid now. If you press the "No”—key N instead, code-
word operation will be aborted, i.e. all alterations
which have been changed since the last codeword
entry are lost. Thus, erroneous alterations can be
made ineffective.

If one tries to leave the setting range for the configur-
ation blocks (i.e. address blocks 60 to 79) with keys

1. the display shows the question "END OF CODE-

WORD OPERATION ?”. Press the "No"—key N to
continue configuration. If you press the “Yes”—key
J/Y instead, another question agpears; “SAVE NEW
SETTINGS 7”. Now you can‘eéenfirmwith J/Y or abort
with N, as above.

When one exits the setting program, the altered para-
meters, which until themihavesbeen stored in buffer
stores, are permanently secured in EEPROMSs and
protected against peweratitage. If configuration para-
meters have been changed the processor system will
reset and re—start.“Buring re—start the device is not
operational.

GRATED

UAGE

_>
~
[
o
[
(

T
2
@

F)OR M A T
{||DD.MM.YYYY

550 PE R. 1st L
DLl ocated

H
—_

oo
—
]

Begihningof the block “Integrated operation”

You can display the available languages by repeatedly
pressing the No key, N; the information is shown in
the appropriate language in each case. You choose
the desired language by pressing the enter key, E.

The date in the display is preset to the European for-
mat Day.Month.Year. Switch—over to the American
format Month/Day/Year is achieved by depressing the
“No"”—key N; then confirm with the entry key E.

DD two figures for the day

MM two figures for the month

YYYY four figures for the year (incl. century)

Operational message for the first display line. You can
choose all the operational measured values by repeat-
edly pressing the No key, N; confirm the desired one
by pressing the enter key, E. The system continu-
ously shows the measured value you choose here on
the first line of the display while the device is in the
idle state.
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O

CONTINUED L 4
U : &
FREQ .= 0

Tmp.cat.-=
Tmp.amb . = @

o
O]
I

Phi[°] = \

fault on the front. These can be chosen under ad- remote reset input of the device or via the system

Fault event annunciations can be displayed after a durifg operation with the RESET key or via the
dresses 7107 and 7108. The possible messages interface (if fitted). After acknowledgement, the

be selected by repeatedly pressing the “"No"— : operational messages of the quiescent state will be
The desired message is confirmed with the efte displayed again as chosen under addresses 7105
E. These spontaneous messages are ackn and 7106.

L

AN

Operational message for the second display line. The
6< OPER 2 system continuously shows the measured value you
alloc choose here on the second line of the display while

the device is in the idle state.
etc. \

After a fault event, the first line of the display shows:
Ml7107<F LT 1lst L < Nothing
|| N ot allocated

-—
2
O~
+ o

il

t. p.i ck-up < protection function which has picked up,
Trip < protection function, which has tripped,
op < the elapsed time from pick—up to drop—off,
ip < the elapsed time from pick—up to trip command.
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' CONTINUED
Ml7 107 ‘
l
|
Rpri < The primary fault resistanee intehms
Xpri < The primary fault reagtangedn ohms
Rsec < The secondary faultyesistance in ohms
X s ec < The secondary\fault'feactance in ohms
d = < The distance/taathe fault in kilometers
d[ %] = < The distahee to the fault in percent
Fault section < Theysection containing the fault
After a fault event, the second line of the display
M{7108« FAULT 2nd L shews: the possibilities are the same as under ad-
V| N t allocated dress 7107
etc.
Stored LED indications and the fault event messages
M| 711 0<«FAULT INDJICGC in the display can be displayed either with each fault
J[[with fault defgecec detection or only after trip command is given. This
mode can be changed by depressing the "No”"—key N
with trip comMm¥%nd and confirmed with the enter—key E.
4.3.2.1 Changing'Codéwords On each level, the access permission for that level

Addresses 7151 tof7154 can be used to change the
codewords of allifour available codeword levels.
These levels allow t@fallocate different operator ac-
cess permissions.

The four,addresSes can only be viewed and edited if
code word level 4 (maximum permission level) is acti-
vatedJendo so, the codeword for level 4 must be
entered.

includes access permissions for all lower levels.

Codewords may be reduced to less than six digits. If
this is done, they must be entered with exactly the
number of digits used.

If the user does not change the codewords, the de-
faults settings remain valid. These are for all four co-
deword levels: “666666".
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M|7154<CW-LEVETLAH4
|| 666666
4.3.3 Configuration of the Serial Interfaces -

Block 72

The device provides one or two Serial interfaces: one
PC interface in the front for op€ration by means of a
personal computer and®dependent of the ordered
model - a further syStem interface for connection of a
central control and stofage anit, e.g. Siemens LSA
678. Communicationlvia these interfaces requires
some data prearrangements: identification of the
relay, transmission format, transmission speed.

These dataare entéred to the relay in address block
72. Codeword input is necessary (see Chapter 4.3.1).

Codeword level 1: This permission level is foréactions

during normal operation (Control/Swyitehing, Start fault
recording, Set the real time clogk, Seléctjactive para-

meter set).

Smallest permissible numberg~ .. 9 0

Largest permissible number: & .4 999999

Codeword level 2: This permission level is for actions
of special significancg®Runctional parameters (ad-
dress blocks 11 to 39), Testing (block 44), Reset me-
mory (block 82) amd,Parameter changeover (block 85).
Smallest permissible fumber: . ... ... 0

Largest permissiblegpumber: ... 999999

Codeword 1evel3: This permission level is for setting
the system%¥parameters; Marshalling (address blocks
61 taf64ialnterfaces (blocks 71 to 72), Fault recording
(blockyZ4), Scope of functions (block 78).
Smallest’permissible number: . ... ... 0

Lafgest permissible number: ... 999999

Codeword level 4: This is the highest permission level
for users. It allows to change code words (addresses
7151 to 7154).

Smallest permissible number: . ... ... 0
Largest permissible number: ... 999999

The data must be coordinated with the connected
devices.

All annunciations which can be processed by the LSA
are stored within the device in a separate table. This
is listed in Appendix A.1.

Addresses 7211 to 7216 are valid for the operating
(PC) interface on the front of the relay.

Note: for operator panel 7XRb, the PC-interface for-
mat (Addr. 7211) must be ASCII, the PC Baud-rate
(Addr. 7215) must be 1200 BAUD, the PC parity
(Addr. 7216) must be NO 2 STOPR
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Beginning of the block “Interfaces®™or personal com-
M|l7200sPC/SYSTEM ‘ puter and central computersystem”

Identification number of‘the rélay within the substa-
M|/ 7201<DEVICE ADD. ‘ tion: valid for both th&interfaces (operating and sys-

V1 tem interface). Themumber can be chosen at liberty,
but must be usedionly*ence within the plant system
Smallest permissiblegnumber: ... .. .. 1
Largest permissiblesnumber: ... ... 254
Number ofytheyfeeder within the substation; valid for
M| 72 02<FEEDER ADD. bothitheunterfaces (operating and system interface)
et
Smallest permissible number: . ... ... 1
Pargest permissible number: ... ... 254
fdentification number of the substation, in case more
M|7203<sUBST. ADD. | than one substation can be connected to a central
JIl 1 device
Smallest permissible number: . ... ... 1
Largest permissible number: ... ... 254
Function type in accordance with VDEW/ZVEI; for
Ml 72 08<FUNCT .,T YBE distance protection no. 226. This address is mainly
226 for information, it should not be changed.
Device type for identification of the device in Siemens
M| 7209<DENVACE TYPE LSA 678 and program DIGSI®. For 7SA518/519 no.
1|20 20. This address is only for information, it cannot be
changed.
Data format for the PC (operating) interface:
M|7211<PC INTERSTF. . . .
lprest v 3 format for Siemens protection data processing pro-
gram DIGSI® Version V3
ASN II ASCII format
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O

Maximum permissible gaps within telegramséor mo-
4<PC GAPS dem transmission via the PC interfag®.

\I/ 0.0s \0

Smallest setting value: ... .. . 0:0s

Largest setting value: ...... . .0s

The transmission Baud e for'communication via
the PC (operating) in C the front can be
adapted to the operator's‘@@mmunication interface,
e.g. personal co if necessary. The available
possibilities ca layed by repeatedly depress-
ion of the
rate with th

—
~
N
-

Ml/7215<PC BAUDRATE

Parity and stop-bits for the PC (operating) interface:
M|{7216<PC PARITY < format for Siemens protection data processing
|/l DI Gs1I Vv 3 program DIGSI® Version V3 with even parity and
1 stop—bit
N O 2 STOFP <— transmission with NO parity and 2 STOP-bits
7S O < transmission with NO parity and 1 STOP-bit, e.g.
modem
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Addresses 7221 to 7235 are valid for the system
(LSA) interface (if fitted).

Format of annunciations and¥faultsecords for the
S INTERTF system (LSA) interface:
|/|]VDEW COMPATIBLE <— only data in accordanfge with' VDEW/ZVE!

< data in accordanceWwith'VDEW/ZVEI, extended by
Siemens specifiedidata

< format for Siemens protection data processing
program PDIGSI® Version V3

L S A < format ofthé former Siemens LSA version

VDEW EXTENDETD

Format, of"measured values for the system (LSA) in-
S MEASUR. terface:
J/W/|VDEW COMPATIBLE <& onladata in accordance with VDEW/ZVEI

—_
~
N
N
N
0
42}
=

= data in accordance with VDEW/ZVEI, extended by

VDEW EXTENDETD _ at
Siemens specified data

Maximum permissible gaps within telegrams for mo-
M| 7224<8SYS GAPS dem transmission via the system interface.
(|| 0.0s

Smallest setting value: ........... 0.0s

Largest setting value: ............ 5.0s

The transmission Baud-rate for communication via
M|7225<5YSsS B®WUDR. the system interface can be adapted to the system
1|92 6 00 BAUD interface, e.g. LSA, if necessary. The available possi-
bilities can be displayed by repeatedly depression of
the "No"—key N. Confirm the desired Baud-rate with
the entry key E.

Parity and stop—bits for the system (LSA) interface:
M|l 7 232 6<S5SYS PARITY < format for VDEW-protocol or Siemens protection
|| VB, EW /DIGSIV3/LSA data processing program DIGSI® Version V3 and
former LSA
N O 2 STOP < transmission with NO parity and 2 STOP-bits
N O 1 STOP < transmission with NO parity and 1 STOP-bit. e.g.
modem
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722 7<SYS-SWITCH
V|| N O

Address 7235 is relevant only in case the system in-
terface is connected with a hardware that operates
with the protection data processing program DIGSI®

Switching to VDEW protocols (IEC 870-5-103)éfrom
DIGSI protocol via system interface is

< not enabled

< enabled

(Addr. 7221 SYS INTERE =W@IGSI V3). This address
determines whether'is shall be permitted to change
parameters via this.interface.

For connection of DIGSI® V3 to the system inter-
face only:

Remote‘parameterization via the system interface
1 723 5<S5YSsS PARAMET
J| | N O «— NO —igot permitted
YE S | & YES-is permitted
434 Settings for the Fault Recording - The actual recording time starts with the pre—trigger

Block 74

The 7SA518/519 numerical overhead contact-line
protection is equipped with a fault data store (sge
Chapter 3.5.2). Distinction must be madéybetween
the reference instant and the storageteriterion
(address 7402). Normally, the genesal faujt detection
signal of the protection is the reféfencedihstant. The
storage criterion can be the general fault detection,
too (STORAGE BY FLT), or heytripe€ommand
(STORAGE BY TRIP). Alternatively, the trip command
can be selected as referencetinstant (START WITH
TRIP), in this case 4the trip d@mmand is the storage
criterion, too.

A fault event begins with'the fault detection of any
protection functions and ends with drop—off of the
latest fault detection. The scope of a fault record is
normally this fault event (address 7403).

time T-PRE (address 7411) before the reference
instant and ends with the post—fault time T-POST
(address 7412) after the recording criterion has
disappeared. The permissible recording time for each
record is set under address7410. Altogether 5 s are
available for fault recording. In this time range up to
8 fault records can be stored.

Data storage can also be initiated via a binary input or
by operator action from the membrane keyboard on
the front of the relay or via the operating interface.
The storage is triggered dynamically, in these cases.
The length of the data storage is determined by the
settings in addresses 7431 and 7432 Pre—trigger
time and post—fault time are additive to the set
values. If the storage time for start via binary input is
set to o, then the storage time ends after
de—energization of the binary input (statically), but not
after T-MAX (address 7410).

4-12
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U740 < FAULT

REC RDINGS
M7 40 < INITIATTION
! S TO A GE BY FD

S TO A GE BY TRTITP

S TA T WITH TRTIP
Ml7403<sCcoPE
JI|F AU T EVENT

FAU T IN POW SY
Ml7410eT-M2AaZKXK
JI1 L 0 s

A4

Ml7411eT-PR
Il O 1 s
Ml7412s @I‘
y/10 .1 s

S

&

Begin

L 4
ning of block “Fault record@

Data storage is initiated: @

< fault detectionis r ence instant fault detection

fault record:

Séepe
Xrecord is stored for each FAULT EVENT, i.e.

m pick—up until drop—off
ith the 7SA518/519 FAULT IN POW. SYS. has

@?e same meaning as the fault event

Maximum time period of a fault record

Small

est setting value: ......... 0.30s

Largest setting value: .......... 5.00s

Pre—trigger time before the reference instant (refer-

ence time according to Addr. 7402)
Smallest setting value: ......... 0.05s
Largest setting value: .......... 0.50s

Post—fault time after the storage criterion disappears

Small

est setting value: ......... 0.05s

Largest setting value: .......... 0.50s
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l<«T-BINARY

IN
0 S

i 7432<T-KEYBOARD
0 50 s

Storage time when fault recording is initiated4ia a
binary input, pre—trigger (Addr. 7411)/@nd post—fault
times (Addr. 7412) are additive

Smallest setting value: .....#"% 0.10 s

Largest setting value: ..... 0 4. 500s

or «, i.e. as long as the binary, inplt is energized (but
not longer than T-MAX)

Storage time when4ault reeording is initiated via the
membrane keyboand, pre-trigger (Addr. 7411) and
post—fault times (Addm7412) are additive

Smallest settingW%alue: ......... 0.10s
Largestisettingvalue: .......... 5.00s

Address 7490 is only relevant if the relay is con-
nected to a former LSA system, the relay must be
informed how long a transmitted fault record mustde

s6thatthe former LSA system receives the correct
number of fault record values.

Ml7490esYS LENGTH
Il|ll6 60 VALUES FIZX.

A
I

3000VATL.

VAR |

Only for communication with a former LSA
system:

Length of a fault record which is transmitted via the
serial system interface:
<— 660 values fix for old LSA or

< variable length with a maximum of 3000 values

4.4 Configuration ofthe Pfotective Functions

The 7SA518/519 numericaleverhead contact-line
protection systemfis capable of providing a series of
protection and additiénal f@inctions. The scope of the
hard— and firm—ware istfnatched to these functions.
Furthermore, individual functions can be set (confi-
gured) to be effectiye or non—effective or the inter-
action of the functions can be modified by con-
figuratiompparameters. Additionally, the relay can be
adapted topthe’system frequency.

The comfiguration parameters are input through the
integrated operation keyboard at the front of the
deviegyor by means of a personal computer,
connected to this front-interface. The use of the inte-

grated operating keyboard is described in detail in
Chapter 5.1. Alteration of the programmed para-
meters requires the input of the codeword (see
Chapter 4.3.1). Without codeword, the setting can be
read out but not altered.

For the purpose of configuration, addresses 78** and
79** are provided. One can access the beginning of
the configuration blocks either by direct dial

® press direct address key DA,
® typein address 7800,
® press execute key E;

4-14
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or by paging with the keys { (forwards) or |} (back-
wards), until address 7800 appears.

Within the block 78 one can page forward with 1 or
back with |. Each paging action leads to a further ad-
dress for the input of a configuration parameter. In
the following sections, each address is shown in a
box and explained. In the upper line of the display,
behind the number and the bar, stands the asso-
ciated device function. In the second line is the asso-
ciated text (e.g. "EXIST”). If this text is appropriate
the arrow keys 1 or | can be used to page the next
address. If the text should be altered press the
"No"”—key N; an alternative text then appears (e.g.
“"NON-EXIST”). There may be other alternatives
which can then be displayed by repeated depression
of the "No"”—key N. The required alternative must be
confirmed with the key E!

Use of the double arrow key { brings one to the next
address block, in this case 79. There one finds further
setting parameters which can equally be confirmgdyor
altered.

The configuration procedure can be ended atany:
time by the key combination F E, i.e. depressingythe
function key F followed by the entry key E. #hgydis=
play shows the question "SAVE NEW SETJINGS?".
Confirm with the "Yes”—key J/Y that th€"fievwas€éttings
shall become valid now. If you press the “"Na'—key N
instead, codeword operation will bg abortéd, i.e. all
alterations which have been changed sinée the last
codeword entry are lost. Thus, &ironeeus alterations
can be made ineffective.

If one tries to leave the setting range for the configur-
ation blocks (i.e. addresg’blocks 60 to 79) with keys {
|, the display shows, the\guestion “"END OF CODE-

WORD OPERATION ?”. Press the "No"—key N to
continue configuration. If you press the "Yes"—key
J/Y instead, another question appeafs; “SAVE NEW
SETTINGS ?”. Now you can@enfirm with J/Y or abort
with N, as described aboveg

When one exits the setting program, the altered para-
meters, which until thenthavesbeen stored in volatile
memories, are then permanently secured in EE-
PROMSs and protegted ‘against power outage. The
processor systegl will'feset and re—start. During re—
start the device,is et operational.

441 Programming the Scope of Functions -

Block 78

The available protective and additional functions can
peyprogrammed as existing or not existing. For some
functions it may also be possible to select between
multiple alternatives.

Functions which are configured as NON EXIST will
not be processed in 7SA511: There will be no an-
nunciations and the associated setting parameters
(functions, limit values) will not be requested during
setting. In contrast, switch—off of a function means
that the function will be processed, that indication will
appear (e.g.... "switched off”) but that the function
will have no effect on the result of the protective pro-
cess (e.g. no tripping command).

The following boxes show the possibilities for the
maximum scope of the device. In an actual case,
functions which are not available will not appear in
the display.

==

L RN |
c oo
Z o
Q o
a9
H
oA
2 0

78 1'2<DIST.
(W N'O'N -EX I ST

PROT. ‘

EXIST |

Beginning of the block ”“Scope of functions”.
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&
1 7 8 4 <HSPEED I>>> 1 781 5< THERM P orT
J|| N O -EXIST J/IINON-EXIST
E X ST EXIST
1 7 8 7< TMP SENSTING 1 78 34<INUT N AL A R
J|| N O -EXIST J|I|NON-E X
-30°C to +55
-55°C to +55
1 7 8 5« INT. LT LOCAT
! N O -EXIST T
E X ST
F E
I 7 8 5< PARA © S crT
N O -EXIST
E X ST S
S
S
@ -
1 7 8 9 < E UENCY
V|| £ N 50
f N 6 0 H z
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44.2 Setting of the Device Configuration -

Block 79

The configuration describes how the protection and
additional functions work together. In the case of the
7SA518/519 numerical overhead contact-ine protec-
tion system, this includes:

® testing of the circuit breaker,
® switching over functions via aginary input and

® connecting the AR to theWprotection functions.

[P w)
cH
o<
> oH
H Q
H =

M|7901<CB TEST SEL
C B

SIGNAL

Beginning of the block&.Device configuration”

Functional testing of the circuit breaker via a binary
inputyrefers to
< the main circuit breaker

<the spare circuit breaker

< both circuit breakers

The binary inputs for catenary switching are activated
< edge-triggered

< by a continuous signal

Binary inputs for switching(over¢atenaries
(FNo. 6603, 6604, 6605):

o Edge-Triggered
Three binary inputsyare®écessary, since only the
rising edgesfare gvaluated. The catenary setting of
the binary iAput’withfthe last rising edge is active.

e Continuous Signal
No trigger function at marshalling. During external
control, only one signal in each case must be
switched active (> Cat. 1 active or > Cat. 2 active
or > Cat. 3 active).

7903 < FUNZC SWI. BY
J|[BR.IWARY INPUT

TE)L EGRAM

BBLOCKED

Catenary switching is carried out
<— via a binary input

< by means of a telegram from the control system

< is blocked

Siemens AG - November 1999
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If automatic reclose, AR, is configured as EXIST, you
can use addresses 7904 to 7907 to link the appropri-
ate protection functions to the AR. Each protection

function is linked to the AR independently of the
other protection functions. Only a protection function
that is enabled for the AR can startthe/AR.

W/DIST.

W/ I>>>

1117906« AR W/EMERG
AR

Tripping by distance protection maystart AR cycle
< Enabled

< Not enabled

High-speediovereurrent protection may start AR cycle

< Enabled

<— Neétenabled

Emergency overcurrent protection may start AR cycle

<—Ehabled

< Not enabled

An external trip via binary input addresses 2711 and
2712 starts an AR cycle
< Enabled

< Not enabled

45 Marshalling,of'Binary Inputs, Binary Outputs and LED Indicators

The assignment of thelinputs and outputs of the in-
ternal functions can be rearranged and thus adapted
to the on-site conditions.

Marshallingtef the inputs, outputs and LEDs is per-
formed byameans of the integrated operator panel or
vi8 themgpérating interface in the front. The operation
of thetgperator panel is described in detail in Chapter
5.1%Marshalling begins at the parameter address
B000:

The input of the codeword is required for marshalling
(see Chapter 4.3.1). Without codeword entry, para-
meters can be read out but not be changed. During
codeword operation, i.e. from codeword entry until
the termination of the marshalling procedure, the
solid bar in the display flashes.

When the 7SA518/519 numerical overhead contact-
line protection system programs are running the
specific logic functions will be allocated to the physi-
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cal input and output modules or LEDs in accordance
with the selection.

Example: Fault detection is registered from the
distance protection in phase L1. This event is
generated as an "Annunciation” (logical function) and
should be available at certain terminals of the unit as
a N.O. contact.

Since specific unit terminals are hard-wired to a
specific (physical) signal relay, e.g. to the signal relay
7 the processor must be advised that the logical sig-
nal "Dist.Fault L1" should be transmitted to the
signal relay 7 Thus, when marshalling is performed
two statements of the operator are important: Which
(logical) annunciation generated in the protection unit
program should trigger which (physical) signal relay?
Up to 20 logical annunciations can trigger one (physi-
cal) signal relay.

A similar situation applies to binary inputs. In this
case external information (e.g. voltage transformer
m.c.b. tripped) is connected to the unit via a (physi®
cal) input module and should initiate a (logical) #unc-
tion, namely blocking. The corresponding qugstienfto
the operator is then: Which signal from a (physical)
input relay should initiate which reaction inghe, des
vice? One physical input signal can initiate (upfto|10
logical functions.

The trip relays can also be assigned different func-
tions. Each trip relay can be controlled¥y each com-
mand function or combination,of €@mmand functions.

The logical annunciation functionstean be used in
multiple manner. E.g. one adnungiation function can

trigger several signal relays, several trip relays, addi-
tionally be indicated by LEDs, and.be controlled by a
binary input unit. The restrictionfis,dhat the total of all
physical input/output units (bipary inpUts plus signal
relays plus LEDs plus trip refaysfwhich are to be
associated with one logical for function must not
exceed a number of 104lf this_pumber is tried to be
exceeded, the display willishow a corresponding
message.

Marshalling is steictured such that the system polls
for each (physical) faput/output unit, i.e.

® Dbinary inputs,
® signalrelays,
® trip relays,
o [EDs

whieh (logical) functions are to take effect.

The offered logical functions are tabulated for the
binary inputs, outputs and LEDs in the following
sections.

The beginning of the marshalling parameter blocks is
reached by directly selecting the address 6000, i.e.

® press direct address key, DA,
® enter address 6000,
® press enter key, E,

or by paging with keys { (forwards) or || (backwards)
until address 6000 has been reached. The beginning
of the marshalling blocks then appears:

==

6 00 0<s
MARGSHALLTING

Beginning of marshalling blocks

One canjproceed through the marshalling blocks with
the key.{}"er go back with the key |J. Within a block,
one, goes forwards with 1 or backwards with |. Each
fofwardewar backward step leads to display of the next
input), output or LED position. In the display, behind
the address and the solid bar, the physical input/out-
putiunit forms the heading.

The key combination F 1, i.e. depressing the function
key F followed by the arrow key 1. switches over to
the selection level for the logical functions to be al-
located. During this change—over (i.e. from pressing
the F key until pressing the 1 key) the bar behind the
address number is replaced by a "F”. The display
shows, in the upper ling, the physical input/output
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unit, this time with a three digit index number. The
second display line shows the logical function which
is presently allocated.

On this selection level the allocated function can be
changed by pressing the “No”—key N. By repeated
use of the key N all marshallable functions can be
paged through the display. Back—paging is possible
with the backspace key R.

After this, further functions can be allocated to the
same physical input or output module (with further
index numbers) by using the key 1. Each selection
must be confirmed by pressing the key E! If a selec-
tion place shall not be assigned to a function, selec-
tion is made with the function “not allocated”.

You can leave the selection level by pressing the key
combination F 1 (i.e. depressing the function key F
followed by the arrow key 1). The display shows again
the four digit address number of the physical input/
output module. Now you can page with key 1 to the
next input/output module or with | to the previous 16
repeat selection procedure, as above.

The logical functions are also provided with funétion
numbers which are equally listed in the tables. If the
function number is known, this can be input directly.
on the selection level. Paging through the possible
functions is then superfluous. With direct inputofithe
function number, leading zeros need fiot be,entered.
After input of the function number, use the,enter key
E. Immediately the associated identifigation of the
function appears for checking purpases. This can be
altered either by entering a diffefent fuAction number
or by paging through the possible functions, forwards
with the "No"”—key N or bagkWards*with the back-
space key R. If the function\has been changed,
another confirmationyis necessary with the enter

key E.

In the following paragraphs, allocation possibilities for
binary inputs, binary otitputs and LED indicators are
given. The arrows | or 1| at the left hand side of
the display box indigate paging from block to block,
within the Block or on the selection level. The char-
acter F before,the arrow indicates that the function
key F mustbe‘pressed before—pushing the arrow

key 1%

The marshalling procedure can be ended at apy time
by the key combination F E, i.e. depressing the func-
tion key F followed by the entry key E.4Phe display
shows the question "SAVE NEWASETLINGS?”. Con-
firm with the "Yes"”—key J/Y that theynew allocations
shall become valid now. If you press,the “No"”"—key N
instead, codeword operatien Will be aborted, i.e. all
alterations which have beenéhanged since the last
codeword entry are lost. Thus, erroneous alterations
can be made ineffective:

If one tries to leave, theysetting range for the configur-
ation blocks (i.ef address blocks 60 to 79) with keys
ftl. the display shews the question “"END OF CODE-
WORD OPERATON ?”. Press the "No”—key N to
contindémaarshalling. If you press the "Yes"—key J/Y
instead, ahother question appears: “SAVE NEW SET-
TINGS 2. Now you can confirm with J/Y or abort
with'N, as“above.

When ofte exits the marshalling program, the altered
paranmeters, which until then have been stored in vol-
atilefmemory, are then permanently secured in EE-
PROMSs and protected against power outage. The
processor system will reset and restart. During re—
start the device is not operational.

4.5.1 Marshalling of the Binary Inputs -

Block 61

The unit contains 12 binary inputs which are desig-
nated INPUT 1 to INPUT 12. They can be marshalled
in address block 61. The address block is reached by
paging in blocks f}| or by direct addressing with

DA 6 100E. One binary input may trip several logical
functions; one logical function may be tripped by sev-
eral binary inputs. The selection procedure is carried
out as described in Chapter 4.5.

For each binary input function, you can also choose
whether the input function is to be effective as an
open or as a closed-circuit arrangement:

® Open-circuit arrangement (A)
The input is effective as a make contact, i.e. a con-
trol voltage on the input terminals activates the
function.
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® Closed-circuit arrangement (R)
The input is effective as a break contact (i.e., a
control voltage on the input terminals cancels the
function) and it is active without a control voltage.

When paging through the display, each input function
is displayed with the index “"A"” or "R"” when pro-
ceeding with the "No"—key N.

Table 4.2 shows a complete list of all the binary input
functions with their associated function number FNo.

Input functions naturally have no effect if the corre-
sponding protection function is not fitted in the relay
or has been programmed out (“deconfigured”, see
Chapter 4.4.1).

With direct input of the function number, leading
zeros need not be used. To indicate the contact mode
the function number can be extended by a decimal
point followed by 0 or 1, whereby

10

\\\(’
O

<<>Q’

L 4

O

.0 Open-=circuit arrangement 4
Corresponds to suffix A

.1 Closed-circuit arrangem\%

Corresponds to suffix R

r

If you do not enter a .0
is initially shown with an ressing the No key, N
switches to “R”. A aking a direct input, you can

choose other fun their short designations
using the No ke@ paging backwards using the
R key. Youm h onfirm the chosen function
again with t@key, E.

The follo boxes, as an example, the allocation for
' 1.Table 4.2 lists all the possible settings.
ttings for the binary inputs are listed in

e short designation

\Q‘D
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L 4
t Beginning of block “Marshalli ' inputs”
U6100©MARSHALLING
BINAR

Y INPUTS 0

The first binary input is reached with the key 1

Allocations for b%q

M6
I

< BINARY
T 1

101
NP U

Change over to the selection level with F 1.

| Binafy in has the default setting
Mfloo1eINPUT 1 ’
l|[> VT i the transformer m.c.b

mcb Trip A o

No further functions are initiated by binary input 1
2 INPUT 1
t allocated

Leave the selection level with key combingtion
Address 6101 is displayed again. YouQKth to the

next binary input with the arrow key

Marshalling binary input 1
M 6101<BINARY
llltnPUT 1
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Table 4.2 Marshalling possibilities for binary inputs

FNo. Abbreviation Description

1 Not allocated Binary input is not allocated to any input function

3 >Time Synchro Synchronize internal real time clock

4 >Start FltRec Start fault recording from external command via binaryfinput
5 >LED reset Reset LED indicators

7 >ParamSelec.1 Parameter set selection 1 {with >parametegselection 2)

8 >ParamSelec.2 Parameter set selection 2 {with >paraméter selection 1)

1 >Annunc. 1 User definable annunciation 1

12 >Annunc. 2 User definable annunciation 2

13 >Annunc. 3 User definable annunciatign 3

14 >Annunc. 4 User definable annunciation'é

15 >Sys-Test System interface messagesivalues are marked with “Test operation”
16 >Sys-MM-block System interface messages and measured values are blocked
355 >CB Aux. cl. Circuit breaker auxiliary'¢entact closed

356 >Manual Close Circuit bréakerlis maftally closed (from discrepancy switch)
361 >VT mcb Trip Voltage transformer secondary m.c.b. (feeder) has tripped
365 >Ctrl. by Bl Control byakinary input

1106 >Start FltLoc Stafrt faultlecator from external command via binary input
1156 >CB Test Start cikelit breaker test externally

1158 >CBtstTRP/CLS Start/CB trip/close cycle test

1401 >B/F on Switch on breaker fail protection

1402 >B/F off Switch off breaker fail protection

1431 >B/F Start Start breaker failure protection externally

2001 >Emer. ON Switch ON emergency overcurrent protection

2002 >Emer \OFF Switch OFF emergency overcurrent protection

2701 >AR on Switch on internal auto-reclose function

2702 >AR off Switch off internal auto-reclose function

2703 >AR(blockWE block Block internal auto-reclose function statically

2709 >DAR blockLU block. Block complete DAR

2710 >Th-AR block Th-AR: Block thermal AR function externally

2711 >ext.Start AR AR: External start for internal AR

2712 >ext. Trip A AR: External trip for internal AR

2718 >Th-AR ON Th-AR: Switch on thermal AR function

2719 >Th-AR OFF Th-AR: Switch off thermal AR function

2730 >CB ready Circuit breaker ready for AR cycle
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Table 4.2 (Continued)

FNo. Abbreviation Description

3601 >Dis.prot. on Distance protection is switched on

3602 >Dis.prot. off Distance protection is switched off

6601 >Th.Prot.on Thermal protection is switched on

6602 >Th.Prot.off Thermal protection is switched off

6603 >Cat.3 active Third catenary is active

6604 >Cat.2 active Second catenary is active

6605 >Cat.1 active First catenary is active

6751 >0/C I>>> on High-speed O/C I>>> is switched‘on

6752 >0/C |>>> off High-speed O/C I>>> is switghed off

Table 4.3 Default Settings for Binary Inputs

Address 1st Display Line 2nd Display Line FNe. Remarks

6100 MARSHALLING BINARY INPUTS Block heading

6101 BINARY INPUT 1 361 U Line side VT MCB tripped
INPUT 1 >VT mcb Trip A

6102 BINARY INPUT 2 5 Acknowledgement and resetting of stored
INPUT 2 >LED reset A LEDs and displays, testing of LEDs

6103 BINARY not allocatéd
INPUT 3

6104 BINARY net allocated
INPUT 4

6105 BINARY Aot allocated
INPUT 5

6106 BINARY not‘allocated
INPUT 6

6107 BINARY not allocated
INPUTR?

6108 BINARY INPUT 8 6605 First catenary is active
INPUTA8 >Cat.1 active A

6109 BINARY INPUT 9 6604 Second catenary is active
INPUTQ >Cat.2 active A

6110 BINARY INPUT 10 6603 Third catenary is active
INPUT 10 >Cat.2 active A

6111 BINARY INPUT 1 2703 Auto-reclose function blocked
INPUT 11 >AR block. A

6112 BINARY INPUT 12 1156 Circuit breaker test start
INPUT 12 >CB test start A
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45.2 Marshalling of the Signal Relays -

Block 62

The 7SAB18/519 numerical overhead contact-line
protection system has signal outputs. The number of
outputs depends on the version of the device:

® 7SA518: 11 signal outputs that can be marshalled
® 7SA519: 22 signal outputs that can be marshalled

The signal outputs are designated SIGNAL RELAY 1
to SIGNAL RELAY 11 or to SIGNAL RELAY 22. With
version 7SAbB18, you cannot marshal signal output 12;
in the case of version 7SA519, this applies to signal
output 23. The Device Ready message is perma-
nently assigned to these two relays.

All the other signal outputs can be marshalled in block
62. The block is reached by paging in blocks with {}|
or by directly addressing DA 6 2 0 0 E. The selection
procedure is carried out as described in Chapter 4.5.
Several logical signal functions can be grouped to-

gether as common annunciations. Multiplg,annunci-
ations are possible, i.e. one logical.annunciation func-
tion can be given to severai physicalfSignal relays.

Table 4.4 gives a listing of all aApuneiation functions
with the associated functigh“humbers FNo.
Annunciation functions are naturdlly not effective
when the correspondingyprotettion function is not
fitted in the relay or has been programmed out.

Annunciations which¥are indicated by a leading ">"
sign, represent the direct confirmation of the binary
inputs and argfavailable as long as the corresponding
binary input is gnergized.

The following,boxes show examples for marshalling.
In thesexample for signal relay 4 the group annunci-
ation for, several annunciation functions on one signal
relayais shewn.

Table 4.5 shows all signal relays as preset from the
factomy. The default settings for signal relays 13 to 23
are'not relevant to device version 7SA518.

==

< MARSHALTL_ING
AL RELAYS

Change over to the selection level with F 1:

M 001lesHHENAL REL.1
|| B/ F TRIP

M| 0™ SIGNAL RETL 1
J o Mo t allocated

Beginning of the block “Marshalling of the output
signal relays”

Allocations for signal relay 1

The following default setting applies to signal relay 1:

Trip command due to expired breaker failure protec-
tion time, tyr (FNo. 1471)

no further functions are preset for signal relay 1
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Press function key F and then the up arrow key (1) to mon signal relay:
leave the selection level; you can then use the 1 key
to go the next signal relay. The screenshots below
show an example of a common annunciation, i.e. sev-
eral logical signal functions are issued to one com-

Note: You may only marshal the sigmal relays so that
not more than 20 signal relaysare addressed at the
same time!

Allocations for signal relay 4
1116 204 IGNAL

First:
M/001l<+SIGNAL REL. 4 Emergency ‘generaltrip function (FNo. 2141)
///|EMER. GEN. TRTIP

Secgnd:

-—
o
0}
o+
e
'_l
ot
N
N
=

M{002«<SIGNAL REL.A4 ‘ Disturbkance fault detection zone Z2k (FNo. 3925)

No further signal functions for signal relay 4

H®

N AL REL . 4
ocC e d

<_
=
o
o
H o

After input of all annunciation functions fogfsignalwélay
4, change back to the marshalling level is €arried out

with F 1:

| Allocations for signal relay 4
M6 204<SIGNAL ‘ ‘
IWWRELAY 4 |
Table 4.4 Marshalling possibilities for signal relays and LEDs
FNo. Abbreviation Description
1 not allocated No annunciation allocated
3 >Titme Synchro Synchronize internal real time clock
4 >Start FltRec Start fault recording by external command via binary input
5 >LED reset Reset LED indicators
7 >ParamSelec.1 Parameter set selection 1 {with >parameter selection 2)
8 >ParamSelec.2 Parameter set selection 2 {with >parameter selection 1)
11 >Annunc. 1 User definable annunciation 1
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Table 4.4 (Continued)

FNo. Abbreviation Description

12 >Annunc. 2 User definable annunciation 2

13 >Annunc. 3 User definable annunciation 3

14 >Annunc. 4 User definable annunciation 4

15 >Sys-Test System interface messages/values are marked with¥lest operation”
16 >Sys-MM-block System interface messages and measured valuesiaié blocked
51 Dev. operative Protection device operative

52 Prot. operat. At least one protection function is agfive

60 LED reset Stored annunciations are reset

95 Param. running Parameters are being set

96 Param. Set A Parameter set A is active

97 Param. Set B Parameter set B is actiye

98 Param. Set C Parameter set C is active

99 Param. Set D Parameter set D(is aétive:

143 Failure 15V Failure 15V internal'désupply

144 Failure bV Failurg 5 Vainternal dc supply

145 Failure OV Failure O'V@A/D €onverter

155 Failure MEA1 Failureof@nalog input MEA1

156 Failure MEA2 Failurelef'analog inputMEA2

157 Fail MAIN CB Failuge of main circuit breaker

158 Fail TEMPSENS Railure of outdoor temperature sensing (for 7SA519 only)
168 Failure Umeas Failure measured voltage

355 >CB Aux. cl. Circuit breaker auxiliary contact closed

356 >ManualElese Circuit breaker is manually closed (from discrepancy switch)
361 >M mebk drip Voltage transformer secondary m.c.b. (feeder) has tripped
501 Device'BltDet General fault detection of the device

511 Device rip General trip of the device

561 Mantal Close Manual close indication of circuit breaker

563 CB Alarm Supp Circuit breaker operation alarm suppressed

564 CB Alarm Supp Circuit breaker alarm suppressed thermal protection AR
1106 Start FltLoc Start fault locator by external command via binary input
1110 FltLoc block Fault location blocked

1156 >CB Test Trigger circuit breaker test

1158 >CBtstTRP/CLS Start Circuit breaker trip/close cycle test

1173 CBtstTRP/CLS Circuit breaker trip/close cycle test in progress
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FNo. Abbreviation Description

1174 CBin Test Circuit breaker test is in progress

1181 CB Test Trip Trip by internal circuit breaker test function general
1186 Test MAIN CB Circuit breaker test: Trip main circuit breaker

1187 Test SPARE CB Circuit breaker test: Trip spare circuit breaker

1190 Op.Imp.forw Operational impedance forwards

1401 >B/F on Switch on breaker failure protection

1402 >B/F off Switch off breaker failure protection

1431 >B/F Start External starting of breaker failureprotection

1451 B/F off Breaker failure protection is switchedioff

1455 B/F fault Breaker failure: fault detection

1471 B/F Trip Trip by breaker failure protgetion

1484 B/F s.ordProt B/F: pick up superordinatediprotection relay

1485 B/F T-SP Delay time for back up trip expired

2001 >Emer. ON Switch ON emergancy ovércurrent protection

2002 >Emer. OFF Switch OFF emergency overcurrent protection

2051 Emer. off Emergency overcurrent time protection is switched off
2054 Emer. mode Emergéncy ovescurrent time mode is running

2091 Emer. |>> Fault'detection by 1>> stage of emergency O/C protection
2121 Emer. Tl>> Emeigency O/C protection time T-I>> expired

2141 Emer.Gen.Trip Genesal trip by emergency overcurrent protection
2701 >AR on SWyitch on internal auto-reclose function

2702 >AR off Switch off internal auto-reclose function

2703 >AR block Block internal auto-reclose function (abort)

2709 >DARgblock Block complete delayed auto-reclosure (DAR, further shots)
2710 >Th-AR blogk External blocking of thermal auto-reclose function
2711 sextStart AR Start signal from external protection for AR

2712 >ext.Thp AR Trip signal L1 from external protection for AR

2718 >Th-AR ON Switch on thermal auto-reclose function

2719 >Th-AR OFF Switch off thermal auto-reclose function

2730 >CB ready Circuit breaker ready for AR cycle

2781 AR off Internal auto—-reclose function is switched off

2784 AR not ready Internal auto-reclose function is not ready for reclose
27817 CB not ready Circuit breaker not ready for a trip/reclose cycle

2793 Th-AR not rdy Thermal auto-reclose is not ready
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Table 4.4 (Continued)

FNo. Abbreviation Description

2794 Th-AR off Thermal auto-reclose is switched off

2801 AR in prog. Auto-reclose cycle is in progress

2805 Th-AR in prog Thermal auto-reclose in progress

2812 RAR T-act.run Auto-reclose function action time for RAR is running
2813 RAR Tdead run Dead time for RAR is running

2817 RAR Zone Rel. Internal AR function is ready to permit tripiin RAR’stage
2819 ThAR Tdead ru Thermal auto-reclose dead time is rufining

2832 DAR T-act.run Auto-reclose function action time,for DAR{s running
2833 DAR Tdead run Dead time for DAR is running

2837 DAR Zone Rel. Internal AR function is geadyite permit trip in DAR stage
2851 AR Close Cmd. Reclose command by jmterdal auto-reclose function
2855 Th-AR ClosCmd Close command from thermal auto-reclose

2861 AR T-Recl.run Auto-reclose fungtiof reglaim time is running

2862 AR successful Auto-reclése was suceessful

2863 Definit.Trip Definitive'(final) trip signal

2866 Th-AR T-Recl. Thermal adto-reclose reclaim time is running

2867 Th-AR success Thermal adte-reclose cycle successful

2868 Th-AR def.Trp Thermalauto-reclose definitive trip

3601 >Dis.prot. on Bistance protection is switched on

3602 >Dis.prot.off Distance protection is switched off

3651 Dis.prot.off Distance protection is switched off

3653 Dist. active Distance protection is active

3671 Dist.Gendhlts Distance protection; General fault detection

3740 Dist. Z1 Fault detection Zone Z1

3747 Dist.Z18 Fault detection Zone Z1B

3753 Dist.Z1)é Fault detection Zone Z1L

3771 DistdT1 Distance protection: Time T1 (1st stage) expired

3780 Dist. T1B Distance protection: Time T1L (1st extended stage) expired
3783 Dist T1L Distance protection: Time T1L {2nd extended stage) expired
3801 Dis.Gen. Trip Distance protection: General Trip command

3810 Dis.Trip Z1 Trip in Zone Z1
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Table 4.4 (Continued)

FNo. Abbreviation Description

3920 Dis Z1 forw. Zone Z1 forwards active

3921 Dis Z2 forw. Zone Z2 forwards active

3925 Dist.FIt.Z2K Flt. detect. Z2 (short circuit)

3926 Dist.FIt.Z2L Fault detection Z2 (overload)

3930 Dis. Trip 22K Trip in zone Z2 (short circuit)

3931 Dis. Trip Z2L Trip in zone Z2 {(overload)

3935 Dist. T2K Time T2K (Zone Z2) expired

3936 Dist. T2L Time T2L (Zone Z2) expired

6601 >Th.Prot.on Thermal protection is switched on

6602 >Th.Prot.off Thermal protection is switghed off

6603 >Cat.3 active Third catenary is active

6604 >Cat.2 active Second catenary is active

6605 >Cat.1 active First catenary is active

6610 Th.Prot. off Thermal protéction is switehed off

6612 Flt. Th.Prot. Thermal prot.fadlt detection

6613 Trip Th.Prot. Trip thermal pretection

6614 Close-ockout Thermal protection closing lock-out

6615 Th.Prot. Warn Thgfmal pretection warning stage

6616 Cat. 1 active Firstycatenary is active

6617 Cat. 2 active Secenpd catenary is active

6618 Cat. 3 active Third catenary is active

6751 >0/C I>>> on High-speed overcurrent I>>> is switched on
6752 >0/C |>>> off High-speed overcurrent I>>> is switched off
6753 O/C I3>> on High-speed overcurrent I>>> is switched off
6755 Fldet. I>>5 High-speed overcurrent I>>> fault detection
6756 Tal> > expy High-speed overcurrent T-I>>> expired
6757 Trip [>55 Overcurrent protection I>>> phase trip
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Address 1st Display Line 2nd Display Line FNo. Remarks
6200 MARSHALLING SIGNAL RELAYS Block heading
6201 SIGNAL RELAY 1 1471 Trip by breaker fa
SIGNAL REL. 1 B/F Trip
6202 SIGNAL RELAY 2 2801 Auto-reclos@in progress
SIGNAL REL. 2 AR in prog.
6203 SIGNAL RELAY 3 51 Gene rop-off of device
SIGNAL REL. 3 Device Trip
6204 SIGNAL RELAY 4 2141
SIGNAL REL. 4 Emer.Gen.Trip
6205 SIGNAL RELAY 5 3671
SIGNAL REL. 5 Dist.Gen.Flt.
6206 SIGNAL RELAY 6 381 Trip in zone Z1
SIGNAL REL. 6 Dis.Trip Z1
6207 SIGNAL RELAY 7 3 Trip thermal protection
SIGNAL REL. 7 Trip Th.Prot.
6208 SIGNAL RELAY 8 Overcurrent protection |>>> phase trip
SIGNAL REL. 8 Trip I>>>
6209 SIGNAL RELAY 9 2805 Thermal auto-reclose in progress
SIGNAL REL. 9 Th-AR in pro
6210 SIGNAL RELAY (10 3930 Trip in zone Z2 (short circuit)
SIGNAL REL.10 '
6211 SIGNAL 3931 Trip in zone Z2 {(overload)
SIGNAL REL.M
6212 SIGNAL RE 1484 B/F: pick up superordinated protection relay (for

Dev. operative

SIGNAL RELJN s.ordProt 7SAB19 only)
C ELAY 12 51 Protection device is operative (for 7SA518 only)

not allocated

not allocated

not allocated
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Table 4.5 (Continued)

Address 1st Display Line 2nd Display Line FNo. Remarks
6216 SIGNAL not allocated
SIGNAL REL.16
6217 SIGNAL RELAY 17 6616 First catenary is activg
SIGNAL REL.17 Cat. 1 active
6218 SIGNAL RELAY 18 6617 Second catenary is active
SIGNAL REL.18 Cat. 2 active
6219 SIGNAL RELAY 19 6618 Third catepary is‘agtive
SIGNAL REL.19 Cat. 3 active
6220 SIGNAL RELAY 20 158 Failure of/outdoor temperature sensing
SIGNAL REL.20 FAil TEMPSENS
6221 SIGNAL RELAY 21 6615 Thermalprotection warning stage
SIGNAL REL.21 Th.Prot. Warn.
6222 SIGNAL RELAY 22 157 Railure of main circuit breaker
SIGNAL REL.22 Fail MAIN CB
6223 SIGNAL RELAY 23 51 Protection device is operative
SIGNAL REL.23 Dev. operative
45.3 Marshalling of the LED Indications - fitted in the relay or has been programmed out (de—

Block 63

The 7SA518/519 numerical overhead contgct-line
protection system has LED indications. The, number
of LEDs depends on the version of thg device:

® 7SA518: 8 LEDs, six of whichhean e .marshalled
® 7SA519: 16 LEDs, 14 of which'can.be‘marshalled

The LEDs are designated LED {.to LED 6 or 14. They
can be marshalled in block 63=lhesblock is reaches
by paging in blocks with { | ogfbyAdirectly addressing
with DA 6 3 0 0 E. The'Selection’procedure is carried
out as described indChapter4.5. Multiple annunci-
ations are possiblg, i.ef, ong logical annunciation func-

tion can be given to'several LEDs.

Apart from the logical function, each LED can be mar-
shalled to operate either in the stored mode (m for
memorized), or unstored mode (nm for “not memor-
ized”). Each“annunciation function is displayed with
the index'm Ornm when proceeding with the N-key.
The marshallable annunciation functions are the same
as those listed in Table 4.4.

Annuhciation functions are, of course, not effective
When the corresponding protection function is not

configured). With direct input of the function number
it is not necessary to input the leading zeros. To indi-
cate whether the stored or unstored mode shall be
effective the function number can be extended by a
decimal point followed by 0 or 1, whereby

.0 unstored indication (not memorized) corresponds
to "nm" as above,

.1 stored indication (memorized) corresponds to “"m”
as above.

If the extension with .0 or .1 is omitted the display
shows first the function designation in unstored
mode with "nm”. Press the "No”—key N to change to
stored mode "m”. After direct input other functions
can be selected by paging through the functions for-
wards with the "No”—key N or backwards with the
backspace key R. The changed function then must be
re—confirmed by the enter—key E.

The assignment of the LEDs as preset by the factory
is shown in the front of the unit. The following boxes

show, as an example, the assignment for LED 1.Table
4.6 shows all LED indicators as they are preset from

the factory.
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—=

0« MARSHALLTING
INDICATORS

6 30
LED

The first marshallable LED is reached with the key 1:

Ml6301<LED 1

Change over to the selection level with F 1:

Ml001lesLED 1

||/ DisTrip 21 nm
Ml002<LED 1

|| N ot allocated

After input of all annunciation functions for \
change—back to the marshalling level is carfie ith
F1:

L 4
Beginning of the block "I\/Iarsha%the LED indi-

cators” \
Allocations for LED 10

>

LE en preset for:
: ansformer secondary m.c.b. has
0 361

@nd: No further signal functions

Allocations for LED 1

M6 301eLED 1 é;
i %
I@gs for LED Indications

Table 4.6

Address Line 2nd Display Line

FNo. Remarks

LLING LED Indicators Block heading
6301 LED 1 3810 Trip in zone Z1
LED 1 Dis.TripZ1
6302 LED 2 3930 Trip in zone Z2 (short-circuit)
LED 2 Dis. Trip 22K
63 LED 3 3931 Trip in zone Z2 {overload)
LED 3 Dis. Trip Z2L
LED 4 6757 Overcurrent protection |>>> phase trip
LED 4 Trip I>>>
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Table 4.6 (Continued)

Address 1st Display Line 2nd Display Line FNo. Remarks
6305 LED 5 2141 Emergency overcurrefifyprotéction: General Trip
LED 5 Emer.Gen.Trip m
6306 LED 6 6613 Trip thermal protection
LED 6 Trip Th.Prot. m
6307 LED 7 51 General trip of device
LED 7 Device Trip m
6308 LED 8 1471 Trip by breakerfailure protection
LED 8 B/F Trip m
6309 LED 9 3671 Distance pretection: General fault detection
LED9 Dist.Gen.Flt m
6310 LED 10 6615 Thermal protection warning stage
LED 10 Th.Prot. Warn nm
6311 LED M 6614 Jhermal protection closing lock-out
LED 11 Close-ockout nm
6312 LED 12 2801 Auto-reclose in progress
LED 12 AR in prog. m
6313 LED 13 23805 Thermal auto-reclose in progress
LED 13 Th-AR in prog m
6314 LED 14 361 U Line-side VT MCB tripped
LED 14 >VT mcb Trip m
45.4 Marshalling of the Command (Txip) In principle, you can also marshal all the messages to

Relays - Block 64

The 7SA518/519 numerical overheadkeontact-line
protection system has trippableftrip elays. The
number of relays depends on the,version of the
device:

® 7SA518: 4 trip relays
® 7SA519: 5 trip rélays

The unit contains Bytrip relays which are designated
TRIP RELAY 1 to TRIPARELAY 5. The trip relays can be
marshalled in the address block 64. The block is re-
ached by paging in blocks with {|} or by directly ad-
dressing with DA, input of the address number 6 4 0
0 and pressing the enter key E. The selection
procedurgystearried out as described in Chapter 4.5.
Multiple*eemmands are possible, i.e. one logical
command function can be given to several trip relays.

commands in accordance with Table 4.4. Command
functions are naturally not effective when the corre-
sponding protection function is not fitted in the relay
or has been programmed out (de—configured).

The boxes below show examples of trip relays 1 and
2.

The complete default settings are listed in Table 4.7.
The default settings are identical for both device
versions.

If further protection functions shall trip the same
breaker, each command relay must be triggered by
the corresponding command function. Similar is valid
for closing commands.

4-34
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—=

6 4 00«MARSHALLTING
TRIP RELAYS

The first trip relay is reached with the key 1:

< TRIP
Y

6 401
IW/|RELA 1

Change over to the selection level with F 1:

0 0l<TRIP RELAY 1
Emer. Gen. Tr ip

«— —

Ml002<TRIP RELAY 1
I/lTrRIP 1I>>>

«— —
o
o
w
H
o
H
o)

L 4
Beginning of the block "I\/Iarsha%the trip relays”

Allocations for trip reQ

N\

The follGwi It setting applies to trip relay 1:
Fir
E C ercurrent protection: General Trip, FNo.

2

>eeond:
Current protection I>>> phase trip, FNo. 6757

Third:
Trip thermal protection, FNo. 6613

Fourth:
Distance protection: General Trip, FNo. 3801

Fifth:
Circuit breaker test: Trip main circuit breaker, FNo.
1186

Marshalling for trip relay 2
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Use F 1 to switch to the selection level:

O

The following default setting applies to trip relgy 2:

First:
M| 00Ol<e TRIP REL.?2 Trip by breaker failure protectio @71
V|| B/ F TRIP
Second:
MM/002«< TRIP REL. 2 Circuit breaker test: Trip re/circuit breaker, FNo.
JI|TEST S PARE CB 1187 $
Table 4.7 Default Settings for Command Outputs
Address 1st Display Line 2nd Display Line FNo. emarks
6400 MARSHALLING TRIP RELAY Block heading
6401 TRIP Emergency overcurrent protection: General Trip
TRIP RELAY 1 Emer.Gen.Trip
Trip I>>> Overcurrent protection |>>> phase trip
Trip Th.Prot. 6613 Trip thermal protection
3801 Distance protection: General Protection
1186 Circuit breaker test: Trip main circuit breaker
6402 TRIP 1471 Trip by breaker failure protection
TRIP RELAY 2
1187 Circuit breaker test: Trip spare circuit breaker
6403 TRIP 2851 Close command from auto-reclose
TRIP RELAY 3 se Cmd.
< ’W—AR ClosCmd 2855 Close command from thermal auto-reclose
6404 TRIP 1484 B/F: pick up superordinated protection relay
TRIP RELA a B/F s.ordProt
6405 T -
P Y Not marshalled
L 4
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) Operating Instructions

A

Warning

tests and commissioning.

5.1 Dialog with the Relay

Setting, operation and interrogation of digital protec-
tion and automation systems can be carried out via
the integrated membrane keyboard and display panel
located on the front plate. All the necessary operating
parameters can be entered and all the informatién can
be read out from here. Operation is, additionally;
possible via the interface socket by means dfaa pers
sonal computer or similar.

5.1.1 Membrane Keyboard and Display Panel
The membrane keyboard and display pahel is exter-
nally arranged similar to a pocket caléulator. Figures
5.1 and 5.2 show the front view ofiwersions 7SA518
and 7SA519 of the numerical ovefhead contact-ine

protection system.

A two-line, each 16,charagter; liquid crystal display
presents the infopmatien.“Eath character comprises a
5 x 8 dot matrixf Numbers; letters and a series of
special symbols,can bedisplayed.

During dialog, the Upper line gives a four figure
number, followed by a bar. This number presents the
setting address.JJhe first two digits indicate the
addressfplock, then follows the two-digit sequence
number, IMymodels with parameter change—over fa-
cility, tRe identifier of the parameter set is shown be-
fore thewsetting address.

All safety precautions which apply for work in electrical installatiohs are to be observed during

The keyboard comprises 28 keys with numbers,
Yes/No and control buttons. The significance of the
keystis explained in detail in the following.

o4 Numerical Keys for Input of Numerals

o | Digits 0 to 9 for numerical input
Decimal point
[ ]
Infinity symbol
oo
) Change of sign (input of negative
i numbers)

® Yes/No Keys for Text Parameters:

Yes key: operator affirms the dis-

nal played question

No key: operator denies the dis-
played question or rejects a
suggestion and requests for alter-
native

Siemens AG - November 1999



b

Operating Instructions

| Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual

o Keys for Paging through the Displays:

N

Paging forwards: the next address
is displayed

Paging backwards: the previous
address is displayed

Block paging forwards: the begin-
ning of the next address block is
displayed

Block paging backwards: the be-
ginning of previous address block
is displayed

e Confirmation Key:

E

Enter or confirmation key: eac

numerical input or change via,th
Yes/No keys must be confir&\

by the enter key; only then
the device accept the cha
enter key can also be -
knowledge and clear a

prompt in this disp input
and repeated us the'enter key
is then neces&

O

Q>®

Order No. C53000-G1176-C108-3 6

e Control and Special Keys: e
Codeword: prevghts_unauthorized
Cw .
access to setti ams (not
necessary for Gall-@p of annunci-
ations or )

]

Backspace,erasure of incorrect
entri
e @ key; explained when

irect addressing: if the address
number is known, this key allows
direct call-up of the address

Messages/Signals: interrogation of
annunciations of fault and operat-
ing data

The three keys 1; f}; RESET which are somewhat sep-
arated from the rest of the keys, can be accessed
when the front cover is closed. The arrows have the
same function as the keys with identical symbols in
the main field and enable paging in forward direction.
Thus all setting values and event data can be dis-
played with the front cover closed. Furthermore,
stored LED indications on the front can be erased via
the RESET key without opening the front cover.
During reset operation all LEDs on the front will be
illuminated thus performing a LED test. With this
reset, additionally, the fault event indications in the
display on the front panel of the device are acknow-
ledged; the display shows then the operational values
of the quiescent state. The display is switched over to
operating mode as soon as one of the keys DA, M/S,
CW or { is pressed.
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5.1.2 Operation with a Personal Computer

A personal computer (industrial standard) allows, just
as the operator panel, all the appropriate settings,
initiation of test routines and read—out of data, but
with the added comfort of screen—based visualization
and a menu—guided procedure.

All data can be read in from, or copied onto, magnetic
data carrier (floppy disc) (e.g. for settings and con-
figuration).

Additionally, all the data can be documented on a con-
nected printer. It is also possible, by connecting a
plotter, to print out the fault history traces.

For operation of the personal computer, the instruc-
tion manuals of this device are to be observed. The
PC program DIGSI® is available for setting and pro-
cessing of all digital protection data. Further informa-
tion about facilities on request.

5.1.3 Operational Preconditions

For most operational functions, the input of a_ code-
word is necessary. This applies to all the inputsiyou
make via the operator keypad or the operating inter-
face that affect 7SA518/519 numerical @verhgad con-
tactdine protection system functiofis,sueh as

® setting of functional parametes (thrésholds, func-
tions),

® allocation or marshalling of*Signals; binary inputs,
LED indicators,

® configuration parameters’for interface and device
configuration,

® initiation of test procedures.

The codeword ignot required for the read—out of an-
nunciations, operating'data or fault data, or for the
read—out of setting parameters.

The instructionsgor preparation (see Chapter 4)
describéjin detail how you enter the codeword and
adaptithe operator interface to local conditions (by
adapting, the interfaces and choosing the operational
andyspontaneous messages in the displays).

5.14 Presentation of Device Versions

7SA518/519

Figures 5.1 and 5.2 show frofg,viewséof device ver-
sions 7SAb18 and 7SA519. Jables, 5.1 and 5.2 give an
overview of the default settingShin each case of the
LEDs that can be marshalled.

Table 5.1 Default settings of the LEDs that
c¢amibe marshalled for the 7SA518

1 Dis.Trip &1

2 Dis.Trip Z2K

3 Dis. Trip, 22

4 Tnip, [>>>

5 Emer.Gen.Trip

6 TripTh. Prot.

Table 5.2 Default settings of the LEDs that
can be marshalled for the 7SA519

1 Dis.Trip 21

2 Dis.Trip Z2K

3 Dis.Trip Z2L

4 Trip I>>>

5 Emer.Gen.Trip

6 TripTh. Prot.

7 Gen. Device Trip

8 B/F Trip

9 Dist.Gen.Flt.

10 Th.Prot. Warn

1" Close-lockout

12 AR in prog.

13 Th-AR in prog.

14 >VT mcb Trip
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Betrieb/Service ()

Stérung/Blocked ()

Overhead Contact-line Protection

@..PO.

Operator input panel with
number, control and func-
tion keys

oe@he
570 E,N0 0O
ploeo

SIEMENS

In = 1A, 50/60 Hz
Uy = 100V ~
Uy = 24/36/48/60/110/220V

25-pin socket for connecting
aPC

Y- CE

7SA518 SXXXXX-XX/XX

On/Off switch for the inte-
grated power supply

Three additional keys that canbe oper-
ated even when the front panel is closed

4
Figure 5.1 Ffont View of the 7SA518 with the Operator Panel and LEDs

5-4 Siemens AG - November 1999



Operating Instructions

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual Order No. C53000-G1176-,
Supplementary Module Base Module S

LEDs 7 to 14 (red) that %
can be marshalled
y

Ready LED (green)

Disturbance LED (red)

LEDs 1 to 6 (red) that
can be marshalled

OO O0OO0OO0OO0OO0O0

Operator input panel with
number, control and func-
tion keys

SIEMENS

In = 1A, 50/60 Hz
Uy = 100V ~
Uy = 24/36/48/60/110/220V

Y- CE

7 SAB 19-XXXXX-XX/XX

25-pin socket for connecting
aPC

On/Off switch for the inte-
grated power supply

itional keys that can be oper-
ed even when the front panel is closed

e 5.2 Front View of the 7SA519 with the Operator Panel and LEDs
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5.1.5 Parameter Changeover (Option)

For the functional parameters, i.e. the addresses from
above 1000 to less than 4000, up to 4 different para-
meter sets can be selected. Changeover between
parameter sets can be performed locally during ope-
ration, using the operator panel, or from a PC via the
user interface, or remotely via binary inputs.

If the changeover option is not used, only the values
for the selected parameter set need to be entered;
the rest of this section may be skipped. If it is used,
parameter changeover must be set to EXIST (adress
7885, see Chapter 5.4.4). The first parameter set is
Set A, the others Set B, Set C and Set D respectively.
These parameter sets are defined successively when
setting the functional parameters.

If the changeover option is used, the first step is to
enter all parameters for the normal state of Set A be-
fore changing over to Set B as follows:

® Complete the parameter setting for Set A as des#
cribed in Chapter 5.4.4.

® Press the key combination F2, i.e. press firstdfuncs=
tion key and then numerical key 2. All entries_that
are made from now on will refer to parameter/set
B.

All parameter sets can be accessed ip a similariway:
e Key combination F1 invokes parametegset A

e Key combination F2 invokes parédmeter set B

e Key combination F3 invokes parameter set,C
e Key combination F4 invokes parameter set D

To change the settings of a seleéted parameter set, a
codeword must be entered. Ifae codeword is ent-
ered, the settings can be read butthet changed.

As in most applications parametef sets will only differ
in a few parameters, stared parameter sets can be
copied to another sets

It is also possible té%estore the original parameters,
i.e. the delivery séfting,to an altered and stored para-
meter set. fhislis done’by copying the original para-
meter set to,the desired set.

In additien,,the,option allows to set the active para-
metar sethi.e. the parameter set that is relevant for
the fumetionstand limit values of the device. This is

deseribed i more detail in Chapter 5.4.4.

Iheyparameter changeover option is accessed in ad-
dress Block 85. The easiest way to reach this block is
by-difect addressing:

® Press the direct address key DA,
® FEnter the desired address, e.g. 8500,
® Press the Enter key E.

Now the title of the Parameter changeover block will
be displayed.

Use the 1 key to page through the individual addres-
ses. Table 5.3 shows the options for copying parame-
ter sets.

==
Q ©
oo
> o
2 o
X
1), o
[
O
<4
2 ]
o

Beginning of the block “Parameter change-over”
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Table 5.3

Options for Copying Parameter

O

8519 Set B Set D&
Sets
8520 Set C et A
Address Copies setting of To
8521 Set C et B
8510 Original parameter | Set A
set 8522 SetC Set D
8511 Original parameter | Set B 8523 Set Set A
1
*° 8524 SetD Set B
8512 Original parameter | Set C
set 8525 D Set C
8513 Original parameter | Set D
set After copyin nly have to alter those parame-
8514 Set A Set B ters th u o be different.
8515 Set A Set C Complete rameter setting for each set as des-
8516 Set A Set D crt ter 5.4.4.
8517 Set B Set A \
8518 Set B SetC \

L 4

N
S

N
&
&

L 4
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5.2 Setting the Functional Parameters

For setting the functional parameters it is necessary
to enter the codeword (see Chapter 4.3.1). Without

codeword entry, parameters can be read out but not
be changed.

If the codeword is accepted, parameterizing can
begin. In the following sections each address is illus-
trated in a box and is explained. There are three forms
of display:

® Addresses Without an Operator Input
The address is identified by the block number fol-
lowed by 00 as sequence number (e.g. 1100 for
block 11). Displayed text forms the heading of this
block. No input is expected. By using keys {} or |
the next or the previous block can be selected. By
using the keys 1 or | the first or last address
within the block can be selected and paged.

® Addresses Which Require Numerical Input
The display shows the four—digit address, i.e.
block and sequence number (e.g. 1104 for blegk
11, sequence number 4). Behind the bar appears
the meaning of the required parameter, in the se-
cond display line, the value of the parameter.
When the relay is delivered a value hasfbeen
preset. In the following sections, this value is
shown. If this value is to be retained, g other
input is necessary. One can page forwards or
backwards within the block or toythe Rext (or previ-
ous) block. If the value needsfté be'altered, it can
be over written using the numerical keys and, if
required, the decimal paimtsand’ér change sign
(+/-) or, where appropriatg] infinity sign c. The
permissible setting rahge s« given in the following
text, next to thgfassaciated box. Entered values
beyond this range Wil bé rejected. The setting
steps correspondite the last decimal place as
shown in the setting box. Inputs with more deci-
mal places than permitted will be truncated down
to the pgrmissible number. The value must be
confirmed with the entry key E! The display
then ceffitnps the accepted value. The changed
parameters are only saved after termination of
parameterizing (refer below).

® Addresses Which Requireyl extdnput
The display shows the four—digiaddress, i.e.
block and sequence numbér (exg. 1102 for block
11, sequence number 2). Behind the bar appears
the meaning of the requited ‘Parameter, in the
second display line, the applicable text. When the
relay is delivered, @ftext'has been preset. In the
following sections, this%ext is shown. If it is to be
retained, no other MMpuUt is necessary. One can
page forwards @rBackwards within the block or to
the next {or previous) block. If the text needs to be
altered, pressithe “No” key N. The next alternati-
ve textmalsoyprinted in the display boxes illustrated
inythe fallowing sections, then appears. If the alter-
nafive,text’is not desired, the N key is pressed
again, etc. The alternative which is chosen, is
configmed with the entry key E.

Far edch of the addresses, the possible parameters
and text are given in the following sections. If the
meaning of a parameter is not clear, it is usually best
to leave it at the factory setting. The arrows | or 1|
at the left hand side of the illustrated display boxes
indicate the method of moving from block to block or
within the block. Unused addresses are automatically
passed over.

If the parameter address is known, then direct ad-
dressing is possible. This is achieved by depressing
key DA followed by the four—digit address and sub-
sequently pressing the enter key E. After direct ad-
dressing, paging by means of keys {|} and keys 1| is
possible.

The setting procedure can be ended at any time by
the key combination FE , i.e. depressing the function
key F followed by the entry key E. The display shows
the question "SAVE NEW SETTINGS?”. Confirm with
the "Yes"—key J/Y that the new settings shall be-
come valid now. If you press the "No”—key N instead,
codeword operation will be aborted, i.e. all alterations
which have been changed since the last codeword
entry are lost. Thus, erroneous alterations can be
made ineffective.
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If one tries to leave the setting range for the function-
al parameter blocks (i.e. address blocks 10 to 39)
—with keys | the display shows the question "END
OF CODEWORD OPERATION ?”. Press the
“"No"—key N to continue parameterizing. If you press
the "Yes"—key J/Y, instead, another question appears:
"SAVE NEW SETTINGS ?”. Now you can confirm
with J/Y or abort with N, as above.

After completion of the parameterizing process, the
changed parameters which so far have only been
stored in volatile memory, are then permanently
stored in EEPROMs. The display confirms "NEW
SETTINGS SAVED". After pressing the key M/S follo-
wed by RESET LED, the indications of the quiescent
state appear in the display.

5.2.1 Setting of Date and Time - Block 81

The date and time can be set if the the real timegléek
is available. Setting is carried out in block 81 wihich is

reached by direct addressing DA 8 1 0 0 E,or by
paging with f} and |. Input of the codeword is
required to change the data.

Selection of the individual addresseés’is by further
scrolling using 1| as showt Belowr Each modification
must be confirmed with theenter key E.

The date and time are entered with dots as separator
signs since the keyboard does not have a colon or
slash (for Americahn date).

The clock is synchfenized at the moment when the
enter key E i§ pressed following input of the complete
time. THeydiffefenge time facility (address 8104) en-
ables exagt'setting of the time since the difference
canfbe,calculated prior to the input, and the synchron-
izatiomef the’clock does not depend on the moment
when thetenter key E is pressed.

ﬁBlOO@SETTING REATL
TIME CLOCK

Ml20.12.1996

I/l15:54:42

"M 81 02<DATAE

i’

Beginning of the block "Setting the real time clock”
Continue with 1.

At first, the actual date and time are displayed.
Continue with 1.

Enter the new date: 2 digits for day, 2 digits for
month and 4 digits for year (including century); use
the order as configured under address 7102, but al-
ways use a dot for separator: DD.MM.YYYY or
MM.DD.YYYY
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O

Enter the new time: hours, minutes, seconds®each
M18103<TIME with 2 digits, separated by a dot: HH*MM.SS

Using the difference time, th c\iset forwards
M 81 04<DIFF. TIME by the entered time, or back sing the +/—key.
! The format is the same as time setting
above. @

5.2.2 Initial Displays - Blocks 00 and 10 type numbe n the device is operative and dis-
plays t message, any desired address can

When the relay is switched on, firstly the address ber edie.g. by pressing the direct address key

0000 and the type identification of the relay appears. DA f y the address number.

All Siemens relays have an MLFB (machine readable

1 The relay introduces itself by giving its type number,
I 00007 SA51S8 * the version of firmware with which it is equipped,
7S A5 18 % & & & & % & & % and a hardware identifier. The second display line

shows the complete ordering designation.

After address 1000, the function Es begin.
Further address possibilities are |i under
"Annunciations” and "Tests”.

1000«
PARAM T R
S .

Commencement of functional parameter blocks

==

&
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5.2.3 Power System Data - Block 11

5.2.3.1 General Substation Data

The device needs some data of the power system

and of the substation.

O
N

POWERGSYSTEM DATA

STARPNT
LINE

BUSBAR

PRIMAR

Mli1104esUuUN s Q
100 v
Ml110 N, ,PRIMARY
400

L 4

Start of Powersyst lock
Polarity ent transformers:
owards line
S int towards busbar

e setting determines the relay’s direction of
surement (forwards is in the line direction)

Primary rated voltage of the transformers (line-to-ine
voltage)

Minimum setting value: ......... 1kV
Maximum setting value : ...... 150 kV

Secondary rated voltage of the transformers (line-to-
line voltage)

Minimum setting value: ........ 100 V
Maximum setting value : ....... 110V

Primary rated current of the transformer

Minimum setting value: ......... 10A
Maximum setting value : .. ... 50000 A

Siemens AG - November 1999
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5.2.3.2 Further Substation Data

Further substation data is needed for various protec-
tion functions. There are minimum retention times,
i.e. events are retained for at least as long as the set
time even if the criterion for this is no longer fulfilled
at an earlier time. On the other hand, if the criterion is
fulfilled for longer than the set minimum retention
times, these times have no effect.

You set the minimum retention time of alarm relays in
address 1133. This time is effective for each alarm
relay regardless of the message that is marshalled.

You set the limit for close commands in address
1135. This time is in the scope of an auto-reclose
cycle's expired dead time unless another fault
detection or an AR blocking is present. Once a close
command has been initiated, it can only be cancelled
by another fault detection.

1 1133« TRET.ALRETL
IHlo.75s
M{1135<T-CLOSE,

11 .0 s

O

You set the minimum retention time of trip cQm-
mands in address 1141. The time is gffective for the
messages listed below, regardless(of ther they
are marshalled to a trip relay or aysi lay.

Trip Z1

Trip Z2L
Trip Z2K
Trip I>>>
Trip 1>>
Trip Th.Prot
SVS Trip

Note: If one of p messages is marshalled to
a signal rel thief the minimum retention times

is case, the signal continues to be
longer of the two set times.

Mi um retention time of alarm relay

Minimum setting value: ........ 0.00s
Maximum setting value : ....... 1.00 s

Limitation of close commands

Minimum setting value: ........ 0.01s
Maximum setting value : ...... 32.00s

Minimum retention time of command relay

I (1) 1 i ; j T TRI Minimum setting value: ........ 0.01s
Maximum setting value : ...... 32.00s
L 4
5-12
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5.24 Settings for Distance Protection -

Block 12

Since the 7SA518/519 device's main function is
distance protection, we assume that at configuration
of the distance protection (see Chapter 4.4.1) you set
the distance protection function as EXIST (Addr.
7812). Should you want to set NON-EXIST for the
distance protection (e.g. because other device
functions are to be used), this section is of no conse-
qguence. The distance protection has four distance
zones and five time stages that are assigned as
follows:

Zone 21 Delay time T1

Zone Z1B Delay time T1B

Zone Z1L Delay time T1L

Zone 22 Delay time T2K with short-circuit

Delay time T2L with overload

Zones Z1B and Z1L their corresponding delay tighes,
T1B and T1L respectively, are only available if $ou
configured auto-reclose, AR, as EXIST.

In the case of manual closing to a short-circuit, the:
distance protection in both zones can trip Undelayed
regardless of the set delay time (Z1/22 UNDELAYED).
This is conditional on the control-discrepanc{iswitch
issuing the manual close command tg, theydévice via a
binary input. INEFFECTIVE means(thatag,manual
closing, the stages operate as¥parameterized.

You can set a minimum curremthreshold, |>, for
enabling the impedance zones.

The relevant parametersfare’set for each impedance
zone. Impedance Zéspegcifies the range of the zone in
each case. It is alo possible to set an extended
range for the two zofies, I'e. Z1 stroke and Z2 stroke.
The option of whether the extended ranges are valid
can be chosen by aWkinary input or a message from
the substation (configuration parameter 7903).

The trip segments are limited by angles Zla, Z18,
Z20. and Z2p (see the trip characteristic, Figure 3.2 in
Chapter 3.3.1.4). The angle settifigsg@pply to the nor-
mal ranges as well as to the'éxtended ones.

It is advisable to draw up afselectiVve tripping sched-
ule, initially for the entire galyanically contiguous
power system. In this sehedul€, you should enter the
section lengths with4heir primary reactances, X, in
Q/phase. The reactancessX, dictate the ranges of the
distance zones.

For zone Z1, yéWcantset a delay time, T1. Normally,
you would chogse|fo delay (i.e. T1 = 0.00 s). In this
case, the protection switches off faults at this dis-
tance withyitsS'@perating time.

For zohes Z¥and Z2, you can set delay times T2K and
T2E3Depending on whether a short-circuit or an over-
load is'd€tected, the system switches off with the
following delay time:

Short-circuit Delay time T2K

Overload Delay time T2L

The values derived from the selective tripping schedule
must be converted to the secondary circuit of the
current and voltage transformers. In general, the follow-
ing applies:

Actual transformation ratio of current transformer
Zpr\mary

Zsecondary =
Actual transformation ratio of voltage transformer

Thus, the conversion formula for the range of any
distance zone is as follows:

Ratioct
sec = _ . 4prim
Ratiovt

Where
Ratioct: Actual transformation ratio of current transformer
Ratio,t: Actual transformation ratio of voltage transformer

Siemens AG - November 1999
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0 Start of Distance Protection block
U 1 00« DISTANCE
P OTECTTION
Distance protection functioh
M1!1201<DIST.PROT.
J] O < Switched-on
OFF < Switched-off
Release zone ZiB fér RAR cycle (parameter visible
M1 02< RAR -> 171 only if yeu configlre AR as EXIST)
I|[LY E S < Yes
N — N©
Release zone Z1L for DAR cycle (parameter visible
Ml 1 03<DAR - > Z 1L only#it you configure AR as EXIST)
l S < Yes
N <— No
In=1A Iy =5A
Zone Z1 impedance
I i 0 ?) T 2 glz Minimum setting value: ....... 0.20 Q 0.04 Q@
Maximum setting value : .... 250.00 Q 50 Q
Zone Z1 impedance reverse
I i 0 ?) T 2 glz ¥ Minimum setting value: ....... 0.20 Q 0.04 Q@
Maximum setting value : .... 250.00 Q 50 Q
Zone Z1B impedance (parameter visible only if you
M1 0 6 < Z 148 configure AR as EXIST)
= 00 2 Minimum setting value: ....... 0.20 0.04 Q2
Maximum setting value : .... 250.00 Q 50 Q
Zone Z1B impedance reverse (parameter visible only
M1 007 <2 1B REV if you configure AR as EXIST)
L= - 00 2 Minimum setting value: ....... 0.20 0.04 Q2
Maximum setting value : .... 250.00 Q 50 Q
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In=1A In =5A
‘ ‘ Zone Z1L impedance (parametepVisible only if you

configure AR as EXIST)

| Minimum setting value: .. g .° 0.20 Q 0.04 Q2
Maximum setting value : £. £4250.00 Q 50 Q

Zone Z1L impedanceteverse (parameter visible only

M/1209«<2 1L REV ‘ if you configure AR"as EXIST)
HLLs 00 2 Minimum settingvalue: . ...... 0.20 Q 0.04 Q2
Maximum settingyvaltie : .... 250.00 Q 50 Q

Zong 72 impedance

Minimum setting value: ....... 0.20 Q 0.04 Q
Maximurmbsetting value : .. .. 250.00 Q 50 Q

Zone 72 impedance reverse

Minimum setting value: ....... 0.20 Q 0.04 @
Maximum setting value : .... 250.00 Q 50 Q

Threshold current for enable impedance zones

Minimum setting value: ....... 0.1 /In
Maximum setting value : .. ... 2.00 /In

Zone 1: Angle a

Minimum setting value: ......... -70 °
Maximum setting value : ......... 45 °

M1 213<caNGL EW 2N A

-
o
o

Zone 1: Angle

Mzl 40 s o Z1B Minimum setting value: .......... 70°

l[r3s Maximum setting value : ........ 140 °
Zone 2: Angle a

Mt 20 19<ANGLE Z2~A Minimum setting value: ......... -70 °

VLo Maximum setting value : ......... 45 °

Zone 2: Angle

Minimum setting value: .......... 70°
Maximum setting value : ........ 140 °
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T1220<1>ANGLE Z 2 B
yl|1 35 °
Ml1221e11

Ulo .00 s
Ml1222eT718

\|,0 00 s
Ml1223eT711

\|,0 4 0 s
Ml1224eT2K

Ulo .50 s
Mees %
) 0 s

\®<

S

L 4

Zone 2 Angle B

Minimum setting value: .........

0‘
Maximum setting value: .. ... 9
Zone Z1: Delay time @
Minimum setting value: ... .. 0.00 s
Maximum setting value 9. 4!.. 0.30 s

and o (no trip in Z1)

. 0.00 s
S 60.00 s

delay time (parameter visible only if you
e AR as EXIST)

um setting value:
Maximum setting value :
and o« (no tripin Z1L)

........ 0.00s
...... 60.00 s

Zone Z2 delay time with short-circuit
Minimum setting value: 0.10 s
Maximum setting value : ...... 10.00 s
and = (no trip in Z2 with short-circuit)

Zone Z2 delay time with overload

Minimum setting value: .........
Maximum setting value : ...... 60.00 s
and = (no trip in Z2 with overload)

Zone Z1: Direction

1 7 o z 1
J|I|FORWAR < Forwards
NON-DILRECTIONAL < Non-directional
Zone Z2: Direction
1 2 ©DIREC. Z2
) RWARDS < Forwards
ON-DIRECTIONATL < Non-directional
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Ml1229ed1/ar H

M{1230&eMAN. CLOSE
Z2 UNDELAYED

INEFFECTTIVE |

Short-circuit detection (di/dt)

Minimum setting value: ......{ Onl/In
Maximum setting value : . ", .= 1.04/In
and o (ineffective)

Distance protection effecty manual close

< Trip zones Z1 an@hyZ2 Uhdelayed

< Manual close signal is ineffective

5.2.5 Settings for Emergency Overcurrent

Protection - Block 13

In the case of a measuring voltage failure, e.g. dug,to
the current transformer’s protective switch tripping,
the device can continue to run without voltagetas an
overcurrent-time protection (emergency ovefreurrent
protection). This is conditional on your having, confi-
gured EMERG. O/C as EXIST (Addr. 7813)(In the
scope of functions (see Chapter 4.4.1).

You set the parameters of the emegrgency overcurrent
protection in block 13. The thresholdWalteml>>,

(Addry1302) must be set above the maximum
(over)load current to be expected. Set the delay time,
T>>Yat Address 1303.

In/the case of manual closing to a short-circuit, the
emergency overcurrent protection can trip undelayed
regardless of the set delay time (I>> UNDELAYED).
This is conditional on the control-discrepancy switch
issuing the manual close command to the device via a
binary input. INEFFECTIVE means that at manual clos-
ing, the stage operates as parameterized.

ﬁ 1300« EMERGENCY
R C U R RgE NaT PROT

(@)
<
=

/130 ks EMER. O/ C
I||on
OFF

H v
B8 Vv

~NH

Start of Emergency Overcurrent Protection block

Emergency overcurrent protection function

< Switched-on

< Switched-off

Overcurrent threshold

Minimum setting value: ...... 0.25 I/In
Maximum setting value : .. ... 4.00 I/In

Siemens AG - November 1999
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1 1321« MAN CLOSE
! I>> UNDELAYETD

INEFFECTTIVE |

Delay time for emergency overcurrent stage

Minimum setting value: ........ 0.00gs
Maximum setting value : .. .. % 100 s
and o« (no trip with | >>)

Overcurrent stage effect: mapualclose

< Trip overcurrent protectiof’stage undelayed

< Manual close signahineffective

5.2.6 Settings for the High-Speed Overcurrent

Protection I>>> - Block 14

In the case of short-circuits at the substation level
(very high short-circuit currents) the high-speed over-
current protection carries out very quick, non-direes
tional tripping in time, TI>>>. This is conditional“en
your having configured O/C I>>> as EXIST (Addr.
7814) in the scope of functions (see Chapter 4.4 AN

You set the parameters of the emergency gvercugrent
protection in block 14. The threshold yalug, |>>%, is

set afaddress 1402 and the delay time, TI>>, is set
at address 1403.

In thepease of manual closing to a short-circuit, the high-
speed overcurrent protection can trip undelayed regard-
less of the set delay time (I>> UNDELAYED). This is
conditional on the control-discrepancy switch issuing
the manual close command to the device via a binary
input. INEFFECTIVE means that at manual closing, the
stage operates as parameterized.

1 Start of High-speed Overcurrent Protection block
Ul4OO©HIGH—SPEED
OVERCURRENIT TIT>>>
High-speed overcurrent protection
MI1401l<es0o/Ccq>>>
J[] ON < Switched-on
OFF < Switched-off
Threshold value of high-speed overcurrent protection
> > > . .
I i 3 0 ?)@; / In Minimum setting value: ...... 1.00 l/In
= Maximum setting value : .... 20.00 I/In
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=

(e}
Bl
< O
H wn
O =

INEFFECTTIVE

M1/1409<VALUE I>>>
T HARMON

<_
=
H
H
o
o
a

WITH HARMONTICS

Delay time of High-Speed Overcurrent Protection
Block

Minimum setting value: .. . % 0.00s
Maximum setting value : ... "W 100 s
and o (no trip with | >>>)

High-speed overcurrent stage effect: manual close

<— Trigger high-speedigyercurrent protection
undelayed

< Manual clése signal is ineffective

Measurement processing

< Mithout harmonics, i. e. rms values

<—3\WVith harmonics, i. e. instantaneous values

5.2.7 Settings for Thermal Protection’

Block 15

The 7SA518/519 numerical overhead contactdine
protection system has a thermal protection® This
function is only effective and accessibleif you confi-
gure it as EXIST (Addr. 7815) in(the‘seope of func-
tions (see Chapter 4.4.1).

In particular, thermal protectien is/intended to protect
the range between the R%aXis and the set limiting
angles, Z1a and Z2q. Even'though the impedance
zones should notandeannet process this range, it is
at risk from thefmaleverload.

The thermal trip“eharagteristic can be adapted to the
load bearing capacityfof the overhead line to be pro-
tected.

In address 1505, you can parameterize the maximum
temperatlre starting at which the thermal protection
is to genferate a trip command. After you set an ap-

propriate temperature alarm stage in address 1506,
the system issues a warning message before the trip-
ping temperature is reached. As a result, the load can
be reduced soon enough to prevent a disconnection,
for example.

Using addresses 1508 and 1509, you set correction
factors for two or three catenaries. The option of
which of the correction factors is to be valid can be
chosen by a binary input or a message from the
substation (configuration parameter 7903).

During configuration, you specify in Addr. 7817
whether ambient temperature sensing is connected
to the protection device. If this is the case, the sys-
tem uses the ambient temperature sensing’s
measured value to calculate the temperature of the
contact line. If you configured ambient temperature
sensing as NON-EXIST in address 7817 the system
uses the value entered at address 1510 for the
calculation.

Siemens AG - November 1999
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ﬁlSOO@THERMAL
PROTECTTION

’[‘ 1501 THERM. PROT
Ilon
OFF

1 1503«LIMIT CURRENT
Il .00 I/ In

1 1504<TEMP RISE

AT"ARM

M| 1507« TON/TEND

M|1.508FACT.2CAT

Start of Thermal Protection block

Thermal protection

< Switched-on

< Switched-off

Time constant of gatenary

Minimum settingyalue: .. ... 2 .00 min
Maximurfesetting value : ... 15.00 min

Permissibleflimit current I/In of catenary

MiRIMU™ setting value: ... ... 0.25 I/In
Maximum setting value : .. ... 2.00 /In

Overtemperature of catenary at rated current

Minimum setting value: .......... 0K
Maximum setting value : ....... 100 K

Maximum permissible temperature of catenary

Minimum setting value: .......... 50 °
Maximum setting value : ........ 100 °

Temperature alarm stage of catenary

Minimum setting value: .......... 50 °
Maximum setting value : ........ 100 °

Cooling factor Ton/Tend (for close-ockout)

Minimum setting value: .......... 0.50
Maximum setting value : ......... 0.90

Correction factor for second catenary

U 2 o Minimum setting value: .......... 1.00
Maximum setting value : ......... 3.00
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Correction factor for third catenary 4

I ; > (5) e FACT Minimum setting value: ...... .. 0
Maximum setting value : \ 0
Fixed reference temperat

Ml 1 10VAL .AMBTMP (not available with exte

= c Minimum setting val Y N -30 °
Maximum settin . 40 °

5.2.8 Setting the Delay Times for User-Defined

Annunciations - Block 28 N
1 &o he Delay Times for User-Defined Annunci-
U 2 00 E S Ife}
A N U I

Delay time for user-defined annunciation 1

I (2) 01 SANNUNC. 1 Minimum setting value: ........ 0.00s
Maximum setting value : ...... 10.00 s
Delay time for user-defined annunciation 2

I (2) ANNU Minimum setting value: ........ 0.00s
Maximum setting value : ...... 10.00 s

4

Delay time for user-defined annunciation 3

Minimum setting value: ........ 0.00s
Maximum setting value : ...... 10.00 s

Delay time for user-defined annunciation 4

Minimum setting value: ........ 0.00s
Maximum setting value : ...... 10.00 s
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5.29 Settings for Measured Value Supervision

- Block 29

In the 7SA518/519 numerical overhead contact-ine
protection system, the measuring voltage is monitored
for failures. If the voltage falls below a parameterizable

threshold, the system deactivates the distance
protection (emergency overcurrent protection is
active) after a set period of time has expired and is-
sues a message. This is dependent on_afminimum
current of 0.06 Iy flowing.

ﬁ 2900MEAS VALUE
SUPERVISION

Ml2901eLIMIT UKX<

I|]0.80 U/Un

2<T FAILED V

Start of Measured Value Spervision block

Undervoltage, threshold value

Minimm¥®setting value: .... 0.05 U/Un
Maximemisetting value : ... 1.00 U/Un

Delay timne for undervoltage monitoring

Minimdm setting value: ........... 1s
Maximum setting value : ......... 10s
and o (ineffective)

5.2.10 Settings for Auto-Reclose (AR) -

Block 34

Block 34 provides setting options for th&yARNEhIs
block is only available if you configured the"AR as
EXIST in address 7834. Note thatdthis optional func-
tion is not available in all versionssef thedevice.

Auto-reclose, AR, must be explicitly switched on or off
(Addr. 3401). In addition, the"@esiréd protection stages
for starting AR must be,enabled injconfiguration block
7900. When enablinggthehighsspeed overcurrent
protection, you must spgcify for it the action area for
starting the AR. The,carrespénding parameter, WE
I>>> (Addr. 3420), has afchoice of settings RAR ONLY
and RAR and DAR available for this.

The following zones,are relevant to the AR:

Zone Z21B/Z1B For the RAR cycle
REV
Zone'Z1L/Z1L For all DAR cycles
REV

Zone:Z1/Z21 REV For definitive switch-off

You specify the settings for these zones and for their
corresponding delay times in block 12 - Distance
Protection.

In the case of manual closing, the AR can be blocked
for a fixed time. For this, you must set parameter
MCBLOCK (Addr. 3403) to YES. Parameter T-BLOCK
MC (Addr. 3407) then makes it possible to set the
duration of blocking. In address 3404, you can also
set a current threshold as a further blocking criterion.

It is also possible to link blocking of the AR to reverse
tripping of the protection. For this, you must set para-
meter AR BLO REV (Addr. 3402) to YES. However,
blocking is conditional on the distance protection
correctly determining the direction.

To specify time execution of an automatic reclosing
procedure, you must set the following parameters:

e DAR No. (Addr. 3443) The number of possible
delayed auto-reclose shots

e RAR T-ACT (Addr. 3424) The action time for rapid
auto-reclose
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e RAR T-DEAD (Addr. 3426) The dead time for rapid e DAR T-DEAD (Addr. 3446) The dead tigne for for

auto-reclose the configured delayed auto-reclose shots
o DAR T-ACT (Addr. 3445) The action time for the o T-RECLAIM (Addr. 3405) The reclaim time after a

configured delayed auto-reclose shots successful auto-reclose

Start of Auto-Reclose t lock

Auto-reclose, le
M/ 3401<AR FUNCT

J|] 0N < Switc

OFF <~ ff

-reclose block with reverse faults

1 3402<AR BLO REV
|| Y ES es

N O <—NO

Auto-reclose block with manual close

1 3403<<MC BLOCK
‘|, YES <~ Yes

N 0 &\ — No

Current threshold from which onwards AR is blocked

4 4 I LI I A R . .
M3 04<= Minimum setting value: ........ 1*IN

Maximum setting value : ...... 25 *IN

\ and oo (no limitation)

Reclaim time after an auto-reclose cycle
AIM . .
I ; 4 8 > s RECL Minimum setting value: ......... 05s
Maximum setting value : ........ 320 s
L 4
Blocking duration of AR with manual close
- K M . .
I 0 7 j T-BLOC ¢ Minimum setting value: ......... 05s
Maximum setting value : ........ 320 s
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M/ 3420« PRG I>>> AR
J|/|RAR ONLY

i 3426<RAR T -DEAD

M|3445<«DAR T-ACT

M|3446<DAR TEDERAD

High-speed overcurrent protection is to start AR
< For RAR cycle only

< For RAR and DAR cycles

Action time for RAR

Minimum setting valuemy, . "9 .. 0.01s
Maximum setting value : %...... 320 s
and o (ineffective)

Dead time fop RAR

MinimUng Setting value: ........ 0.01s
Maxim@m setting value : ........ 320 s

Number of possible DARs

Mimimum setting value: ............ 0
Maximum setting value : ........... 9

Action time for DARs

Minimum setting value: ........ 0.01s
Maximum setting value : ........ 320 s
and o (ineffective)

Dead time for RARs

Minimum setting value: ........ 0.01s
Maximum setting value : ...... 1800 s

5.2.11 Settings for Thermal Protection Auto-Re-
close - Block 35

Block 35 provides setting options for the thermal
protectiofmaute-reclose function (Thermal AR) in
conjunetion,with thermal protection. This block is only
available 1T you configured INT TH-AR as EXIST (Addr.
7835),Note that this optional function is not available
ifmall ersions of the device.

Thermal AR must be explicitly switched on or off
(Addr. 3501).

To specify time execution of a thermal AR procedure,
you must set the following parameters:

e TH-AR No. (Addr. 3502) number of AR shots after
trip thermal protection

e T-RECL-TH (Addr. 3503) Reclaim time after
successful thermal AR
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1M1/3502<TH-AR NO .

M|3503«<T-RECL-TH

Start of Thermal AR Settings blogk

Thermal auto-reclosing 1§

< switched-on

< switched-off

Number ‘of‘auto=feclose cycles on fault detection and
trippiRg bytthethermal protection

Minimum setting value:
Meaximum“setting value : ........... 9

Pest'auto-reclose reclaim time after tripping by the
thermal protection

Minimum setting value:
Maximum setting value : ......

5.2.12 Settings for Fault Location <\Block 38
Block 38 provides setting optigns ok, the Tault location
function. This block is only available ITyou configure
fault location as EXIST (Addr7838):

You must specify a start critetiengfor fault location. For
this, parameter START (Addr43802) can be set to Trip
command or Drop-off, ortrip.

As a rule, calculétionyof the fault location is started by
the protectionfs,trip’ comdmand. It can, however, be
started at drop-offief ghe trip, e.g. at switch off by
another protection. Regardless of this, it is possible to
start calculation of the fault location externally via a
binary input (>Start Flt.Loc, FNo. 1106) assuming
that the distance protection has detected a fault.

To define the parameterized number of sections
(Addr."7989), you must enter the reactances per unit
length and the line lengths for each section.

Enter the reactances per unit length as secondary
values. Primary values are converted to secondary
ones according to the formula below.

Ratiogt

Xsec = ,
sec Ratioyt

prim

Where

Ratiocy: Actual transformation ratio of current transformer
Ratioyt. Actual transformation ratio of voltage transformer
Xsec:! Reactance value as a secondary variable
Reactance value as a primary variable

Xorim'
If a line section contains a transformer booster, it is
defined as its own line section. In this connection, the
line length of this section is parameterized as zero
(special input “0"). Enter as the reactance per unit
length the transformer reactance relative to the value
“1 km".
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1 Start of Fault Location block
U 3 < FAULT
L TION

Starting of fault location on

13 ©START

T COMMAND < Trip command

D - OFTF O R TR IP <~ Drop{)ff or trlp command

Reactance perwniti¥ength of section 1 with fault

T3 < X1 SEC location

bLo Q/km Miningumsetting value: . ... 0.05 Q/km
Maximum setting value : .. 50.00 Q/km
ldng length of section 1 with fault location

D1 y & .

I ; = X m Minimpum setting value: ... ... 1.00 km
MaXimum setting value : .... 200.0 km
Reactance per unit length of section 2 with fault

3 o X 2 S E C location

Il o Q/ km Minimum setting value: . ... 0.05 Q/km
Maximum setting value : .. 50.00 /km
Line length of section 2 with fault location

I ; = E ri Minimum setting value: ...... 1.00 km
Maximum setting value : .... 200.0 km
Reactance per unit length of section 3 with fault

T3 < X 3 SELL location

bLo Qg p Minimum setting value: . ... 0.05 Q/km
Maximum setting value : .. 50.00 Q/km
Line length of section 3 with fault location

I ; = E ; Minimum setting value: ... ... 1.00 km
Maximum setting value : .... 200.0 km
Reactance per unit length of section 4 with fault

T14m8 < X4 SEK location

b2 Q/km Minimum setting value: . ... 0.05 Q/km
Maximum setting value : .. 50.00 /km
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M|3810<D4

t11]3812<0D5
Il20.0 kxm

Line length of section 4 with fault location

Minimum setting value: ...... 1.00:km
Maximum setting value : . %,200.0 km

Reactance per unit length'offsegtion 5 with fault
location

Minimum setting valuey,. ... 0.05 Q/km
Maximum settingfvaltie : .. 50.00 2/km

Line length of 'seetion’ with fault location

Minimumsettingyalue: ... ... 1.00 km
Maximumjsetting value : .... 200.0 km

5.2.13
Block 39

Settings for Breaker Failure Protection -

FAILURE

ﬁ 39 00«<BREAKER

PROTEZC.

R Nw. 99T AR T

ON, EXTERMNw START
ON, INW NOR EXT
Ml3903M&sP-B/F
I/lo .50 s
W39 5T -UP-B/F

Start of Breaker Failure Protection block

Circuit breaker failure protection function is
< Switched off

< Switched on and controlled by the internal protec-
tion

< Switched on and controlled by the external protec-
tion

< Switched on and controlled by the internal or the
external protection

Delay time for controlling the back-up trip coil

Maximum setting value: ........ 0.10 s
Minimum setting value: ........... 1s
and oo (ineffective)

Delay time for controlling the superordinated circuit
breaker

Maximum setting value: ........ 0.10 s
Minimum setting value: ........... 1s
and oo (ineffective)
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53 Annunciations

After a disturbance in the power system, annunci- enter the necessary configuratien data in'block 72
ations provide an overview of the most important (see Chapter 4.3.3).
data of the fault event and of the device function;

. ) . Annunciations are structuredfasfollews:
they are used to check function executions at testing

and commissioning. In addition, during operation, an-  Block 51  Operational anAunciations: these are an-
n_unuatlons supply information about the s_tatu_s condi- nunciations %hat cah occur during oper-
tions of measuring data and about the device itself. ation of gR&deVice. They provide in-

You do not need to enter a codeword to call annunci- formati@ abott the status of device
ations. fungtions, tmeasured values, etc.

You have various ways to access the annunciations Block 52 (vAnnunciations of the last fault to the
generated in the device: thitd [ast fault; fault detection, tripping,

chronology, calculated distance, etc. By
deéfinition, a power system fault starts
With fault detection.

® By means of the LEDs on the front panels of the
devices (Figures 5.1 and 5.2);

® By means of binary outputs (signal relays) via the

e S Block,53  Annunciation of the fourth last power
device's connections;

system fault to the sixth last one: same
® By means of the display on the device's front as block 52
panel or on a PC’s monitor via the operating intgr-

face: Block 54  Annunciation of the seventh last power

system fault to the ninth last one: same
® By means of transfer to the central control room as block 52

via the rear serial interface. -
Block 55  Annunciation of the tenth last power sys-

Most annunciations can be marshalled to the LEDs tem fault to the twelfth last one: same as
and binary outputs (see Chapter 4.5); multiple and block 52

common annunciations are possible ify thisSicontext.
The following options are provided forgalling annunci-
ations via the operator panel:

Block 56  Annunciations for the switching statis-
tics: these are counters for trip com-
mand, accumulated interrupted current

® Using the double up and down arkew,keys (f and and last trip current.
) to page block-by-block fonfvards,or backwards to ) )
address 5000; Block 57 Display of operational measured values
_ _ (currents, voltages, reactance, resis-

and then pressing, the,enterkKey E to confirm;

e Pressing key M/S (nfessage/signalling); the system For a complete list of all the signal and output func-

then automatically/displdys address 5000 with the ~ tions generated in the device with the associated
start of the annundiation blocks. function numbers (FNos.), refer to Appendix A.1. In

this connection, the list also states the location to

To configure the transfer of annunciations to a central which each annunciation can be signalled.

processing systemer to a control room, you must

Start of annunciation blocks

==

550 090 =
ANNUNCIATTIONS
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5.3.1 Operational Annunciations - Block 51
Operational annunciations are informative messages
that the device generates during operation and about
operation. They start at address 5100. The system
lists in chronological order important events and
changes of status with time information in hours and
minutes also being given. A maximum of 50 oper-
ational annunciations are stored and if more than this
number occur, the oldest one is lost.

Short-circuits in the power system are shown only as
Syst.Flt and a serial number for the fault. Detailed in-
formation about the course of the fault is contained in
the Power System Faults blocks (see Chapter 5.3.2).

You do not need to enter the codeword.

After you choose address 5100 (by directlyselecting
DA 51 0 0 E and/or paging using or || and paging on
with 1), the system displays thie op@rational annunci-
ations. All the available operational apnunciations are
shown below; in individual easeshonly the appropriate
annunciations are shown @n thexdisplay. Annunci-
ations starting with a greater.than sign (>) are the
annunciations returned direetly by the binary inputs.

Next to the annuneiatiomitere is an indication of
whether it is issued COMING only (C with events) or
COMING and GOING ([C/G] with status conditions).
The first ann@naiation shows as an example the date
and time¥en the first display line and the annunciation
text marked" €@OMING on the second display line.

ﬁ 51 00<0PERATIONAL
ANNUNCIATTIONS
Ml11.12.96 12:002

|| B/ F of £ : C

Start of Operational Annunciations block

1st line: Date and time of the event or the change of
status

2nd line: Annunciation text, in the example marked
Coming

Direct Return Information of\Binary Inputs:

F[lL t4R e c

> Annung . 1
> A n nfu nyc . 2
> A nnd n 3
> A nnunc 4

Fault recording started via a binary input (C)

User-defined annunciation 1 via binary input (C/G)
User-defined annunciation 2 via binary input (C/G)
User-defined annunciation 3 via binary input (C/G)
User-defined annunciation 4 via binary input (C/G)

Voltage transformer circuit breaker (substation
voltage) tripped (C)

Control by binary input is active (C/G)
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Direct Return Information of Binary Inputs S

(Continued):

> Start F1ltLoc Start fault locator (C/G)

> DAR block AR: Block delayed auto-reclo aIIy (C/G)
> CB Auzx. c1l. CB: Auxiliary contact close

> AR Dblock AR: Block auto-reclo externally (C/G)
> ext.Start AR AR: External start forimternal AR (C

> ext. Trip AR AR: Exter rnal AR (C

General Operational Annunciations of the Device:

Dev. operative | lcelsoperatlve (C/G).

Prot . operative %one protective function is operative (C/G).

Initial start Initial starting of the processor system (C)

LED reset LEDs are reset (C)

LogMeasB1lock Annunciations and measured values are blocked
(C/IG).

Test mod e S Test mode (C/Q)

Param.runndin Parameterization of the device is running (C/G).

A system fault (general) is running with serial number
(C/G); for details refer to earth fault log.
Manual closing of the circuit breaker detected (C)

Functions:
Wrong SW-vers. The device's software version is wrong (C).
Wrong ®dev . 1ID The device's identification number is wrong (C).
A nec. 1o0s t Annunciations lost, fault buffer overflow (C)
PC 1lost Annunciations for the PC interface lost
per .Ann.Inva Operational annunciation archive invalid (C/G)
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Operational Annunciations of the Monitoring
Functions (Continued):

Flt.Ann.Inval

Stat.Bufif. Invwv

LED Buf f. Inv

Failure 5V

Failure o0V

Fail TripRel
Failure MEAI1
Failure MEA?2

MAIN CB

TEMPSENS

L SA disrupted

Operational Annunciations from the Distance
Protection: ¢

st. active

is 21 forw.

Dis 22 forw.

O

L 4

Power system fault log is in@

Switching statistics buffer, id (C/G).

Buffer for LED storage istinvalid (C/G).

The status of the QI annunciations is invalid
(C/G).

Checksum errok. (

@y voltage (C/G)

pply voltage (C/G)

Failure

Fail

-
(0]

N -V offset monitoring (C/G)
&vision of trip circuit

e of analog signal of MEA1 (C/G)
Failure of analog signal of MEA2 (C/G)
Failure of main circuit breaker (C)
Failure of external temperature sensing (C/G)
LSA operation disrupted (C/G)
Failure: measuring voltages absent (C/G)
Fault recording data deleted (C)
Fault recording started via a binary input (C)
Fault recording started via membrane keypad (C)

Fault recording started via PC interface (C)

Distance protection is switched off (C/G).
Distance protection is active (C/G).
Zone Z1 active forwards (C/G)

Zone Z2 active forwards (C/G)
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Operational Annunciations of the Emergency S

Overcurrent Protection:

Emer . off Emergency overcurrent protec\%hedoﬁ

(C/G).

Emer . Mode Emergency over_current protecti running for
distance protection (C/G).Q
Operational Annunciation of the High-Speed
Emergency Overcurrent Protection:

o/¢c I>>> off | E:iicjg)—spee ve@protection is switched-off

Operational Annunciations of the Thermal Protection

Th .Prot off | %rotecton is switched-off (C/G).
a

Trip Th.Prot. | protection trip command (C)
Close-lockout Close lockout of thermal protection (C/G)

Th .Prot Warn Thermal protection alarm stage (C)

Cat. 1 active Thermal protection of catenary 1 is active (C/G)
Cat. 2 activeasg Thermal protection of catenary 3 is active (C/G)
Cat. 3 active Thermal protection of catenary 2 is active (C/G)

Operational Annunciation of the Breaker Failure

Protection @
Breaker failure protection is switched-off (C/G).

Operational Annunci

ons of Auto-Reclose AR

AR o f f¥ Auto-reclose is switched-off (C/G).

c t ready Circuit breaker is not ready (C/G).
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Operational Annunciation of the Fault Locator

O

L 4
FltLocblock Fault locator is blocked (C).\%
Operational Annunciations of Thermal AR
Th-AR off€f Thermal AR is switc?@i/G)_
Th - AR success Thermal AR was,gompleted successfully (C).

Th-AR CloscCnmd ThermalAR@ mand
Th-AR def .Trp Thermal efinttive trip
Th-AR in prog Tm\ as been started.

Annunciations of Circuit Breaker Testing: K
CBtstTRTIP/CLS cuit breaker trip/close cycle running (C/G)

CB in Test Circuit breaker test running (C/G)

S
&

Q>®

Test MAIN CB Circuit breaker test tripping main CB coil (C)

LSprf R-AUS O | Circuit breaker test tripping reserve CB coil (C)
0\
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Operational Annunciations of the Parameter

Changeover and Control:

L 2
Param.Set A Parameter set A is active \%
Param Set B Parameter set B is active @
Param. Set C Parameter set C is actin

Param.Set D Parameter set D is acti

ctr1l. by BTI Control by binary active

ctr1l. by S YS Control by gyst face is active
Annunciation on Clearing the Temperature \

Backup xﬂ
Reset TempBup | m perature backup (C)

Miscellaneous Entries: \
Table full This means that more fault event data have occurred
but the memory is full.
Table end If not all the fault memory is used, Table end is indi-
\ cated.
5.3.2 Fault Annunciations - Blogks 52 to 55 have the same first digit in first position the index
number within a block:
You can read out the annu s of the last twelve o
power system faults, rted from the Index no. 001-0xx  Newest fault event within a
newest to the oldegt and ted in addresses 5200, block
5300, 5400 and 5500 (threg, power system faults Index no. 101-1xx  Second newest fault event
each). When a ne It afrives, the system deletes within a block

the data of the oldest

up to 25 annunciations. Index no. 201-2xx  Oldest fault event within a

block

A power system fault event is defined such that a
short-circuit procedure is considered to be a fault until
it has been definitively cleared up.

You do not need to®nter the codeword.

gDA 5200 E and/or paging using f
g on with 1), the system displays the
nciations. Each annunciation has an index

nnunciations that belong to one fault event
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All the available fault annunciations are shown below;
in individual cases, only the appropriate annunciations
are shown on the display.

O

First of all a few typical examples are show of the

fault messages of a power system, fault with explana-
tions of the display lines. @
Start of Last Fault to Thir@ult block

Under index num 1, the display shows the date

and the serim of the power system fault.

Und umber 2, the display shows the time at
wW the¥fault started with a resolution of 1-ms.

@display now shows the fault annunciations in the

chronological order in which they were detected with
a time relative to the instant of fault detection.

ﬁSZOO@LAST FLT. T O
3 RD LAST FAULT
Mloole11.01.96
|| SystF1t 5
Mloo2e12.12.54.467
J||Fault : C
M{003<=0 m s
II|/F1ltDpet z1
etc
General Fault Annunciations of:he @.
SystF1t. \
Fault

H
~
H
=}
1

Power system fault with serial number
Start of fault

Fault annunciations are lost (C).
Current switched-off

Device drop-off, i.e. none of the protection functions
are fault-detecting any more.
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Annunciations of the Distance Protection: S

Dist.GenFl1lt Distance protection general fault detecti
Dist2zl1 Distance protection fault detecN
Dist?Z1B Distance protection fault det@ﬂB
Distz 1L Distance protection faulydetegtion in Z1L
Dist T1 Distance protection, Il expired

Dist T1B Distance protec xpired

Dist T1L Distance p ' L expired

Dis.Gen. Trip Distan ion general trip

Dist.F1l¢t.Z2ZK Dist ction fault detection in Z2 short-circuit

Dist.F1l¢t.2Z2L istance,protection fault detection in Z2 overload

Dist. T2K [ ce protection T2K expired
Dist. T2L Distance protection T2L expired

Annunciations of the Emergency Overc
Protection: C

L 4

Emer . I>> \ Emergency overcurrent protection fault detection
Emer . TI>> Emergency overcurrent protection Tl>> expired
Emer . Gen. T T i Emergency overcurrent protection general trip

L 4
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Annunciations of the Fault Locator

Rpri-=

Xpri-=

Rsec-=

X sec-=

d =

d[ %] =
FltLocimposs
Fltdist >
Fault forward
Fault reverse
Fault secti

Annunciations of the AR: &
Cmd

AR Close

A R successft

L 2

Definit. Tr

Annunciations of the

d Overcurrent

Protection:
Flt. XI>>>
TI>>> P .

Trip I>>>

=
&

O

L 4

Calculated fault resistance in O imary (C)

Calculated fault reactance iN rimary (C)

Calculated fault resistance’i s, secondary (C)

Calculated fault reactance hms, secondary (C)
Calculated distaQult in km (C)
Calculated di fault in percent of line length
(l\(l:ci dista t, since reactance is negative (C)
Fau e the defined sections (C).

Nof fault is forwards.

ion of fault is backwards.

ir
on Q ber of the section containing the fault

Auto-reclose close command (C)
AR completed successfully (C)

Definitive trip (C)

High-speed overcurrent protection fault detection
High-speed overcurrent protection TI>>> expired

High-speed overcurrent protection trip
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Annunciations of the Breaker Failure Protection:

B/ F fault
B/ F Trip
B/ F s .ordProt
B/ F T - S P

Miscellaneous Entries

Table emp ¢ty
Table full
T a b. out of time

Table end

5.3.3 Annunciations for Circuit Breaker

Operating Statistics - Block 56

The device counts the number of bredkingieperations
that the 7SA518/519 numerical overhead contact-ine
protection system triggered. In additien, at every trip
command, the system determiges the interrupted
current, outputs it under the fadlt.anaunciations and
adds it in a memory registef. The,counter and mem-
ory readings are buffered against auxiliary voltage
failures; you can read them,out'at address 5600. You

Example:

Breaker failure protection fault deteCtion
Breaker failure protection trip
Annunciation to superordinated/pratection

Breaker failure protection,T-SRexpired

This meansthat,(up*to now) no fault has occurred.

This meansthatymore fault event data have occurred
but thefmerory is full.

Whilé’ reading out, a new fault occurred; page on
usingithe 1| keys; the system displays the first an-
pungiation of the new fault.

If hot/all the annunciation memory is used, Table end
is indicated.

get to the block by directly addressing it, DA56 00
E, and/or by paging using the double up arrow key, {
and paging on with the double down arrow key, | to
address 5600. Using the single up arrow key, 1, you
can page through the counter and memory readings
or you can page back with the single down arrow
key, |.

You do not need to enter the codeword.

In block 82 you can zero the counter readings.

1 Start of Circuit Breaker Operating Statistics block
U 56 30<=CB OPERAT
STATISTTICS
Number of AR commands of thermal AR
11 %0 1< TH-AR =
L™HH AR =
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11|56 02<AR RAR
RAR=

11156 03<AR DARS=
II|AR DARS=

M[{56 04 Tr ip No .=
VIl x x x x xx

Ml5607e=1/1n-= ‘

Number of auto-reclose commands after RAR
(first cycle)

Number of auto-reclose comimands after DAR

(subsequent cycle)

Number of tripifeommands: 0 to 65,535

Acetimulated interrupted current, e.g. 146.9 I/In

£ast breaking current, e.g. 2.68 I/In

5.34 Reading Out Operational Measured

Values - Block 57

Operational measured value§ cange displayed in
block 57 Here too, you can get to/the block either by
directly selecting DA 5 770 O’E or by paging using the
!t | keys. To find individualfmeasured values, page on
through the addréssestwsing the 1| keys. Each
measured valué als@’has an address that you can
directly addressyby pressing the DA key followed by

the address number. You do not need to enter the
codeword. The values are cyclically updated.

The values are displayed as primary quantities and as
a percentage of the rated quantities. Correct display-
ing is conditional on the rating data being parameter-
ized properly in address block 11 (see Chapter 5.2.3).
The values shown in the screenshots below are
examples; in actual fact the system displays the
current values.

==

0 0SS OPERATIONA AL
A SURETD VALUES

=2 v
e~

Start of Operational Measured Values block
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U = 15 0 RV
Tmp. cat[ °C] = 4 0
Tmp amb [ °C ] = 18
I[%] = 28.7
urps] = 100,0
FREDQ = 50.1 Hz=z
R[Q] = 110.7
X[Q1 = 69.2
Phif[°] = 32

5.4 Control Options During Operatio

options that allow you to influence individual fn
and annunciations. Above all, these include

the date and time, clearing stored information
event counters and activating and de

subfunctions for operational reasons. The sgope of

control options during operation e on the
scope of functions you order.

There are control options that

avdilable from the

operator panel, via the oper. ace and via
binary inputs. Control via b ihputs is conditional
on the correspondin I tions being
marshalled and confiec binary inputs at installa-

tion of the devic

During operation of the device, there are sever\ :
r g

Order No. C53000-G1176-C108-3 6

\@.
g

Operational current as a p cof In
Operational voltage as a@age of Un
Frequency Q

Operational voltage
Temperature of catenary

Ambient temperature

Resistance

Reactance

POWK

For control via the operator panel or the operating
interface, the operating blocks start at address 8000.
You get to the address by

® paging to address 8000 block-by-block forwards or
backwards using the up or down arrow keys

(fori)

e directly selecting using the DA key, entering the
address 8 0 0 0 and then pressing the enter key E
to confirm.
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5.4.1 Setting and Synchronizing the Date and

Time - Block 81

At any time during operation, you can correct the date
and the time in block 81. You get to this block, as
usual, by directly selecting DA 81 0 0 E or by paging
using the double up or down arrow keys (f}|}). You

must enter the codeword to be able to change the
data.

By paging on using the single upy@Fdown arrow keys
(1), you get to the individual addrésses as shown
below. Every time you make aychange, you must
press the Enter, E key to copfirmYit.

ﬁBlOO@SETTING REATL
TIME CLOCK

Start of Setting Real Time Clock block
Press 1 to continue.

The'system first displays the current date and clock
tifme:
Pressa, to page on.

Imyaddress 8102, you can enter a new date: The day,
the month and the year in that order separated by a
period; the day and the month in two-digit form, the
year in four-digit form, i.e. DD.MM.YYYY

In address 8103, you can enter a new time in order of
Hours, Minutes and Seconds separated by a period,
in two-digit form in each case, i.e. HH.MM.SS.

You can also set a difference time, i.e. the clock is set

MM18104<DITFF T ITZM E ‘ forward by the entered time; pressing the +/- key be-

i fore entering digits sets the clock back. The format is
the same as with time setting above.

5.4.2 Resetting Stored Annunciations and enter the codeword to clear memory (except for ad-

CounterReadings - Block 82

The annunciations of the circuit breaker operating stat-
istics (address 5600) are stored in EEPROMSs in the
7SAbB18/549. This means that they are not lost in the
event of amauxiliary voltage failure. You can zero the
countersin block 82. You get to the block by using the
wp ordown double arrow keys (f} or |}) to page block-
by-black or by directly selecting DA82 00 E. You must

dress 8201). Resetting of the counters is carried out
separately for the different groups of memory,
counters and annunciations. Paging using the single up
and down arrow keys, 1 and | brings you to the individ-
ual prompts. You must confirm deletion by pressing
the Yes key, J/Y. After this, the display shows a mess-
age confirming the operation. If you do not want to
carry out deletion, press the No key, N, or page on.
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O

TAL Isc 2?2

ﬁ 8200«

RESET
M/8201<RESET
Il LED 2

END
M/8202<RESET
! OPERAT A NNUNZC ?
M/8203<RESET
! FAULT ANNUNC 2.
M/8204<RESET
! COUNTERS 2?2
M1/8205<RESET

While the system is carryi
shows the message
deletion is completed, t
the following me

L 4

Prompt for whether you wi @te the LED
memories é

The device acknow
ory with END o

Start of Reset block

es deletion of the LED mem-
seeond display line

Prompt for
annunciation

h u want to clear the operational

Pro&:r whether you want to clear the fault an-
% buffer

Prompt for whether you want to clear the counter for
trip and auto-reclose commands

Prompt for whether you want to zero the accumu-
lated interrupted currents

eletion, the display
PROGRESS. After

m reports this with
gedfor example

«— —

8 2
S U

04©&ESET
CESSFULL

If the circuit breaker operation counter (address 8204)
has been cleared
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5.4.3 Special Settings for the VDEW/ZVEI

Interface - Block 83

Addresses 8301 and 8302 are only relevant if VDEW/
ZVEl-standard protocols are to be exchanged via the
system interfaces (address 7221 SYS INTERF. =

VDEW COMPATIBLE or VDEW EXTENDED). In this
case, you can specify here that all.the annunciations
that are generated during test operatign of the device
are transferred with the causey,”Test.operation”, or
that no annunciations and naeastred values at all are
transferred.

0 Start of VDEW Systeminterface block
U 83 00«SYS-VDEW
ANNUNC -MEAS VAL
For VDEW=2VElsgompatible protocols only:
| In thexON position, Test operation is entered as the
"M|{8301«s5YSsS TEST ‘ causelduringtest operation with VDEW/ZVEI-compat-
l|[|]OFF | iblg‘annufgiations.
ON
A the ON position, no annunciations and measured
M1 83 02«<S5YSsS BLOCK values are transferred.
O FF
ON
544 Parameter Changeover - Block 85 5.4.4.1 Reading out the Settings of a Parameter

For the functional parametersi.€.%the addresses from
above 1000 to less than 4000, uptto 4 different para-
meter sets can be selected. Chaggeover between
parameter sets can be perfermed locally during ope-
ration, using the opexatorfpanel, or from a PC via the
user interface, arremotely via binary inputs.

The first parameter’set is Set A, the others Set B, Set
C and Set D respeegtivély. These parameter sets are
defined successively’'when setting the functional pa-
rameters.

Set

To view the data of a parameter set in the display,
simply select any address within the functional para-
meters (from 1000 to less than 4000), either by direct
addressing with the DA key, by entering the 4-digit
address number, followed by E, or by paging with

the f or || key. You can now have the parameters of a
specific set displayed, e.g.:

® Press the key combination F2, i.e. press first func-
tion key and then numerical key 2. All parameters
displayed now will be those of parameter set B.

The parameter set displayed is indicated by its letter
(A to D) before the address number.
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The other parameter sets are accessed in a similar 5.4.4.2 Parameter Changeover using the.
way: Operator Panel
o - . .

Key combination F1: invokes parameter set A Parameter changeover, i.c. a %other para-
o Key combination F2: invokes parameter set B meter set, is performed in ad sblock 85. The
e Key combination F3: invokes parameter set C input of a codeword is necesgar this.
e Key combination F4: invokes parameter set D Once again, the block for leter changeover is ac-

_ cessed either by direct addressing with DA8500 E
During read-out of a parameter set, the currently ac- or by paging block-bysbloc g the 4 or || key. Now
tive parameter set always remains valid for the func- the title of the Parapieter®ehangeover block will be dis-
tioning of the protection system. The changeover ope-  played.
ration described here refers only to reading out
parameters in the display. Use the 1 key t o@ hrough the addresses, and

the | tole kwards

==

Q oo
m v
> o
Z o
o
= g
(-
o w
< w
H =
A =

B &; of block "Parameter change-over”
T E R ’ %

Address 8501 shows the currently active par: combination FE i.e. depressing the function key F fol-
set, i.e. the set that is currently in use. lowed by the entry key E. The display shows the
guestion "SAVE NEW SETTINGS?”. Confirm with the

To change over to a different parametgr seg us the 1 "Yes"—key J/Y that the new settings shall become

keys t to Addr. 8503. You can an _ .
ieteg/issploayr/)eagis?ng ther "No” key N havesthe ac—y valid now. If you press the "No”—key N instead, code-
tive parameter set controlled by . uts or via word operation will be aborted, i.e. all alterations
the system interface with the V protocol which have been changed since the last codeword

entry are lost. Thus, erroneous alterations can be

Confirm the selected paramet i .
P made ineffective.

key E.

As with all changes that re@e entry of a code-
word, codeword op \ e exited by the key
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P 0

1118503« ACTIVATING
IllsET A

SET B
SET C
SET D

The binary input function >Ctrl. b @65) has
been added to the protection system.§his function
nf

allows the operator to switch ctions lo-
cally even with the function S\& r. 7903) set
to “telegram”. The paramet over option is

controlled by SET BY LSA CONTR (Addr. 8503) .

This level-triggered bin t allows to enable in
active state functio by binary input and in
itching by system interface.
.g. to control via system in-
terface), the se t were active last under the
same conditions (i. r control via system interface)
are activated again (see Table 4.3).

L 4

Following a s

ctive parameter

Address 8501 shows the
set, e.g. Set A

Use the”No” ke age through the sets offered.
Confirm the sele set with the Enter key E .

Y

N

BINary INPUT, is selected, the parameter
nge-over can be controlled via binary input.

. INPUT
CONT‘

If by LSA CONTR is selected, the parameter change-
over can be controlled via the system inferface with
the VDEW/ZVEI protocol.

5.4.4.3 Parameter Changeover by Binary Input

For a parameter changeover by binary input, the follo-
wing points must be observed:

® | ocally (via operator panel or user interface), ACTI-
VATING under Address 8503 must be set to BY
BIN. INPUT (see Chapter 5.4.4.2).

® There are two binary inputs to control the 4 para-
meter sets. The binary inputs are named “>Pa-
ramSelec1” und “ParamSelec2” (FNo. 7 and FNo.
8)
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® The binary inputs must be marshalled to physical
input modules to be controllable. Binary inputs
that are not marshalled cannot be selected.

® The control signals must be permanently present
for the selected parameter set to be activated and
remain active.

Parameter change-over switch

O

The correlation between the binary inputs athhe
parameter sets is shown in Table b.

Table 5.4 Parameter C

Binary input Binary i activates
ParamSelec.1 Para
no Set A
yes Set B
no SetC
yes yes Set D

Siemens AG - November 1999



Operating Instructions

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual

Order No. C53000-G1176-G108-3

5.5 Testing and Commissioning

A

Warning

Hazardous voltages are present in this
electrical equipment during operation.

Non observance of the safety rules can
result in severe personal injury or pro-

perty damage.

Only gqualified personnel shall work on
and around this equipment after beco-
ming thoroughly familiar with all warn-
ings and safety notices of this manual
as well as with the applicable safety
regulations.

Commissioning is conditional on the preparatory,
measures described in Chapter 4 having been gom-
pleted.

Particular attention must be drawn to the followihg:

® The earthing screw of the device must e £ons
nected solidly to the protective earthseondugtor
before any other connection is made.

® Hazardous voltages can be present ohgall circuits
and components connected tq,the Supply voltage
or to the measuring and teStuantities.

® Hazardous voltages can be_present’in the device
even after disconnection (of the,supply voltage
(storage capacitors!).

® The limit values givep'ingthe Technical data must
not be exceede@at allfnot even during testing and
commissioning.

When testing ghe unit with a secondary injection test

set, it must be‘epsSuredithat no other measured val-

ues are connectedamd that the tripping leads to the

circuit breaker trip coils have been interrupted.

A\

Danger

Secondary ¢éennections of the cur-
rent transformers must be short cir-
cuitedbefore the current leads to
the'relay are interrupted!

If a test{Switchiis installed which automatically short
circuits tRe eurrent transformer secondary leads, it is
sufficient to,set this switch to the “Test” position.
The shert circuit switch must be checked beforehand.

For functional testing, you need a single-phase testing
instrument with current and voltage outputs that can
be regulated separately.

NOTE: The accuracy which can be achieved during
testing depends on the accuracy of the testing equip-
ment. The accuracy values specified in the Technical
data can only be reproduced under the reference con-
ditions set down in IEC 255 resp. VDE 0435/part 303
and with the use of precision measuring instruments.
The tests are therefore to be looked upon purely as
functional tests.

During all the tests it is important to ensure that the
correct command (trip) contacts close, that the
proper indications appear at the LEDs and the output
relays for remote signalling. If the relay is connected
to a central memory device via the serial interface,
correct communication between the relay and the
master station must be checked.

After tests which cause LED indications to appear,
these should be reset, at least once by each of the
possible methods: the reset button on the front plate
and via the remote reset relay (see connection dia-
grams, Appendix A). If the reset functions have been
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tested, resetting the stored indications is no more
necessary as they are erased automatically with each
new pick up of the relay and replaced by the new
annunciations.

5.5.1 Testing Distance Zones

For the loop to be tested, you must apply I, =2 * Iy,
assuming that the test voltage at the upper response
threshold does not exceed the rated voltage. Other-
wise, reduce the test current until it is guaranteed
that the minimum current threshold (Addr. 1212) is
exceeded. During measurement, keep the test cur-
rent constant!

To test the fault detection of zone 2, set the voltage
once to 1.1 times the value of the upper response
threshold for Z2, the distance protection may not
fault-detect. Carry out the second test at 0.9 times
the upper response threshold for Z2, the distance
protection must trip in Z2.

Carry out the same procedure for the upper respense
threshold of zone Z2 after zone Z1:

® Set the voltage to 1.1 times the upper response
threshold of Z1, the protection must tripsin Z2;

® Set the voltage to 0.9 times the ufper fesponse
threshold for Z1, the protection must thip in Z1.

5.5.2 Testing the Times

You should carry out at leagt onegadditional dynamic
test for each stage to Sheckijthat/the time stages an-
nunciate correctly. 16 do this, simulate a short-circuit
approximately in @he middle between two zones.

When measuring thedimes, note that the parameter-
ized values are pure delay times. The measuring and
trip times of the protection must be added to them.

5.5.3 Testing the Thermal Protection
Yodpeanitest the thermal protection function if you
genfigured it as EXIST (Addr. 7815) and it is activated
(Addr.1501).

The trip time must be calculated in accordance with
the formula for tayg (see Chapter 3.3.3.2). If no
ambient temperature sensing is préseptiyou must
use a fixed temperature value (Addr. 1510).

Before every new trip, it is cru€ialyto monitor the real
contact line temperature (Addr£5700 - Operational
Measured Values). If no Cprentsis flowing through
the protection before trigping,ithe value of the con-
tact line temperature smusthe'reduced to the level of
the ambient tempegature’®ou can easily do this using
test function CALJIMREAT (Addr. 4101).

5.5.4 Testingithe AR and the Thermal AR
You can testithe AR if you configured it as EXIST
(Addr. 7834) and it is activated (Addr. 3401 or 3501).

Aftesting, binary input AR: Circuit breaker ready for
reclose, (FNo. 2730), must be controlled. This is not
necessary if it was configured as a normally closed
circuit.

A short-circuit should be simulated inside Z1 and out-
side Z1, but within Z1B. You must carry it out with a
successful and an unsuccessful reclosing procedure.
Check the correct response in accordance with the
set AR program.

Note that each new test may not start until the
reclaim time of the previous one has expired; other-
wise, auto-reclosing is not possible. If the circuit
breaker is not ready before the test, auto-reclosing
may not be carried out. Short-circuits outside Z1 are
switched off delayed by T2.

In the case of multiple auto-recloses, check execution
in accordance with the set program and the number
of desired auto-recloses.

At testing of thermal AR, function AR: Circuit breaker
ready for reclose, (FNo. 2730), must also be mar-
shalled to a binary input.

During this test, you should ensure that no other
protection functions trip. In this case, the thermal AR
blocks. You must configure reclaim time of the ther-
mal AR (Addr. 3503) appropriately; i.e. after a trip,
the contact line temperature must have fallen below
the temperature threshold of the close-ockout before
the reclaim time expires. Otherwise, there are no
further auto-reclose cycles.

Siemens AG - November 1999



Operating Instructions

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual

Order No. C53000-G1176-G108-3

5.6 Commissioning Using Primary Quantities

During commissioning testing is carried out on the
entire scope of functions including connection wiring
and setting values. In this connection, the device-
internal help functions provide valuable information
and reduce the need for measurements and mea-
suring equipment.

You can generate commissioning documentation by
printing

® the setting values,

® the parameter data for marshalling the inputs and
outputs and

® the test results.

You must remove all the secondary testing equipment
and connect the measuring guantities. The prepara-
tory measures described in Chapter 4 must have
been completed. The line must be switched on for
the primary tests.

A

Warning

Primary tests may only besfarriedsout
by qualified personnel,whe, are familiar
with the commissioningtef pretection
systems, the operatien of the power
system as well asjiththe safety re-
gulations and instructieas (switching,
earthing, etc.).

5.6.1 Current and Voltage Testing

Primary quantities are used to test the connections of
the current and voltage transformer. For this, a load
current is needet of at least 10% of the rated cur-
rent.

You can,réad out the current and the voltage in block
b7ettheron the display on the front panel, or using a
RC Via the operating interface; you can compare
thesewalues with the actual measured values.

Switch off the voltage transfermer’Cirguit breaker of
the branch circuit. Below the operational measured
values (block 57), the systém;shows a voltage value
close to zero (low voltage Walle§ are meaningless).

In the operational measureg,values, check that the
annunciation VT mcb tfig,isipresent in block 51 to
show that the systemihas noticed that the circuit
breaker has dropped and that 1, with a current
connected, the proteetion has switched to indepen-
dent maximumévoltage time relay Emergency Oper-
ation (operationalfannunciation in block 51).

SwitEhathe gircuit breaker back on: The system shows
the anAunciations under the operational annunciations
asiG@INGYoy the abbreviation G, e.g. VT mcb trip G.
Should*ene of the annunciations not be displayed,
cheek the connection and marshalling of these sig-
nals:

I¥the C and G abbreviations are reversed, you must
check the type of contact (normally closed or normally
open) and correct it (Chapter 4.5.1).

5.6.2 Directional Testing with Load Current
You check that the current and voltage transformer is
connected correctly using a load current across the
contact line that is to be protected. To do this, the line
must be connected on-load. A load current of at least
0.10 e Iy must flow across the line; the current should
be ohmic to ohmic-inductive. You must know the
direction of current flow.

To check the direction, choose operational measured
value Xgee in block 57 The sign of Xgee shows the
direction of flow, i.e. positive means forwards and
negative means backwards.

5.6.3 Trip Testing with the Circuit Breaker

The 7SA518/519 numerical overhead contact-line
protection system makes it possible to easily test the
trip circuits and the circuit breakers.

Siemens AG - November 1999



Operating Instructions

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual

Order No. C53000-G1176-C108-3

For this, you have the option in block 44 of separately
testing the main circuit breaker coil and the spare cir-
cuit breaker via the keypad.

Assuming that the circuit breaker auxiliary contact
gives the switch position to the device by means of a
binary input, (FNo. 355), the test cycle can only be
triggered if the circuit breaker is closed. You should
not omit this additional safety measure.

At marshalling of the binary inputs (Chapter 4.5.1),
you can inform the device of the setting of the circuit
breaker via the auxiliary contact.

If the auxiliary contact is marshalled, it must be con-
nected too. If it is not marshalled, the device carries

out the test cycle without interrogating the cigcuit
breaker setting!

You activate testing from the keypadgor via the front
operating interface; you must entegthé€odeword.
Activation starts at address 4400Qpyotrget to this ad-
dress either by directly addressingiDA 4 4 0 0 E or by
paging to it using the doubleyupief down arrow keys
(f or ). In the addressegof thig'block, two options
are available that are showmin'the screenshots
below.

Test activation isg€@nditional on there being no fault
detection present fron¥one of the device's protection
functions.

|[{|{4400ecB TEST LIVE
TRIP
1114401<CB TRTIP
|l MAIN cCB 2
CB ON 2
11/4402<CB TRTIP
lll/sPARE cCcB 2
CB ON 2

Start0f€ircuit Breaker Test Live Trip block

Tripethe main circuit breaker trip coil? Press J/Y to
confirm or cancel by paging on with 1

Press J/Y to confirm that the circuit breaker is
switched-on or cancel by paging on with 1

Trip the spare circuit breaker trip coil? Press J/Y to
confirm or cancel by paging on with 1

Press J/Y to confirm that the circuit breaker is
switched-on or cancel by paging on with 1

After you confirm that@he cirCuit/breaker is
switched-on, the test cycléyis executed. The system
either reports thatfit was carried out successfully or
another annunciationdis displayed.

If, for example, the circuit breaker auxiliary contact is
marshalled and connected, the system first tests the
setting of the circui®breaker. If it detects a circuit
breaker thatiis not switched-on, the device refuses to
start the't@st eycle. In this context, it makes no differ-
ence ifayoutconfirmed a different circuit breaker set-
ting. IMythe case described, the system issues the
message,CB NOT ON.

Note:lf testing is to be started by means of a binary
input (FNlo. 1156), you must set configuration para-

meter address 7901 appropriately. You can para-
meterize whether the circuit breaker test is to trip

® only the main circuit breaker trip cail,
® only the spare circuit breaker trip coil, or
® both.

For the test, you must marshal the appropriate output
function to a command relay:

FNo. 1181
FNo. 1186
FNo. 1187

Circuit breaker test: General trip
Circuit breaker test: Trip main CB

Circuit breaker test: Trip spare CB
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5.6.4 Circuit Breaker Test Trip-Close Cycle
Using the auto-reclose function, AR, you can test the
circuit breaker with a DAR cycle.

You can activate a test DAR cycle by means of the
integrated operator panel or via the front operating
interface. Enter the codeword before carrying out
activation (see Chapter 4.3.1).

It is also possible to activate the test DAR cycle via a
binary input (FNo. 1158). In this case, you do not
need to enter the codeword. You can parameterize
(Addr. 7901) which trip element is to be controlled
for the trip cycle

The test cycle has the following times:

® The TRIP is pending for the dgfation of T TRIP
(Addr. 1141).

® After this, the dead time BARyI-DEAD is started
(Addr. 3426).

® After this time has ekpiredgthe close command is
issued for the duration TSCLOSE (Addr. 1135).

To be able to activateya test cycle, auto-reclose, AR,
must be

e switched6n fAddr. 3401) and
e configlred as EXIST (Addr. 7834).

U4300<:>CB TEST
TRIP-CLOSE

143 05<CHB TE S
/|| S pare CB wigh AR?

Start of Cigcuit Breaker Test Trip Close Cycle block

Carry out circuit breaker test with the main circuit
breaker trip coil?
Press J/Y to confirm or cancel by paging on with 1

Press J/Y to confirm that the circuit breaker is
switched-on or cancel by paging on with 1

Carry out circuit breaker test with the spare circuit
breaker trip coil?
Press J/Y to confirm or cancel by paging on with 1

Press J/Y to confirm that the circuit breaker is
switched-on or cancel by paging on with 1

After you confirm that thefCircuit breaker is
switched-on, thegest'@ycle®s executed. The system
either reports that itéwas €arried out successfully or
another annungiation isdisplayed.

If, for example, the Cit€uit breaker auxiliary contact is
marshalled and connected, the system first tests the
setting of the cireuit breaker. If it detects a circuit
breaker that is not switched-on, the device refuses to
start the,the test cycle. In this context, it makes no
differenee Ifyou confirmed a different circuit breaker
setting. '@ the case described, the system issues the
message CB NOT ON.

Note: If testing is to be started by means of a binary
input (FNlo. 1158), you must set configuration para-

meter address 7901 appropriately. You can para-
meterize whether the circuit breaker test is to trip

® only the main circuit breaker trip cail,
® only the spare circuit breaker trip coil, or
® both.

For the test, you must marshal the appropriate output
function to a command relay:

FNo. 1181 Circuit breaker test: General trip
FNo. 1186 Circuit breaker test: Trip main CB
FNo. 1187 Circuit breaker test: Trip spare CB

Function AR Cls. Cmd. (address 2851) must also be
marshalled to a command relay.
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5.7 Switching the Protection to the Ready State IS

Check the setting values again if they were changed
during testing. In particular, you should check that all
the protection and additional functions are set cor-
rectly in the configuration parameters (Chapter 4.4)
and that all the functions are activated.

The counters for circuit breaker operational statistics
must be zeroed (see Chapter 5.4.2).

Press the MI/S key. The display shows the start of the
signal blocks. This may mean that the operational
measured values are shown permanently (Addr.
7105 and 7106) on the display.

After you press the RESET LED key, the system
clears the LEDs on the front panel. As a result, the
operational measured values are shown on the
display. While you press the RESET LED key, the

O
N

O
Q>®

L 4

LEDs that can be marshalled wihic
the front panel light up too. This

that the LEDs are functionin rly.

Ensure that the modules S firmly and
locked. The green Service L ust be on and the
red Blocked LED must b

Close the housing @

Tighten the scre e terminal screws - includ-
ing ones that a ing used - must also be
screwed ti

itch, you must switch it to the
osition.

>
R
>
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6 Maintenance and Trouble-Shooting

The digital protection equipment requires no special maintenance. All the circuit§yfor gprocess measur-
ing and signals are solid-state. All the input modules are also solid-state and #gyoutput relays have a
protective cover.

In the case of devices that have a battery for buffered storage of annunciations,and for feeding the in-
ternal system clock in the case of a power failure, you should change the battery after ten years of ser-
vice as a prophylactic measure (see Chapter 6.3). This applies regardlesswef whether the battery has
been used or not during occasional power failures.

Since the device is virtually entirely self-monitoring, hardware and software faults and errors are re-
ported automatically. This guarantees a high level of protectiontayailability and makes frequent main-
tenance testing unnecessary.

If hardware faults are detected, the device blocks itselfyautdmatically. The protection operative relay
drops and reports the disturbance with its normally cl@seéhcentact. In the case of faults in the external
connection circuits, the system generally only issues ‘aimessage.

On detecting software errors, the system resets theforocessor and reboots. If rebooting does not
clear the error, the system tries another reb@bt.JATter three unsuccessful attempts at rebooting, the
protection shuts itself down automatically4Lhisds shown by the red Blocked LED on the front panel;
the protection operative relay drops and feports the disturbance with its normally closed contact.

For trouble-shooting, you can call the faultyrespenses in chronological order as operational annunci-
ations at address 5100 (see Chapter 5.3 4).

When you connect the device to thg substation control and protection system or any other central
storage equipment, the supervisary ‘anpunciations are also reported via the serial optical waveguide
interface.

6.1 Routine Checks

Routine checking of'eharacteristics or response va- ® Read out the operational measured values (ad-
lues is not necegsary, Sithce they are components of dress 5700) and compare them with the actual
the continuallyfmonitoring firmware programs. The values to check the analog interfaces.

maintenance intefvals for testing or maintenance can
be used to check theé'safety equipment. This is due to
the fact that the primary purpose of maintenance is to
check the interfages of the device, i.e. the connection ~ ® The trip circuits to the circuit breaker are tested by
to the sfibstation.We recommend proceeding as fol- a live trip (see Chapters 5.6.3 and 5.6.4).

lows.

® Simulate an internal short-circuit with 4 e Iy to
check analog input at high current levels.
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O
A Warning A Caution % )

. . Testing with curr, ter than four
Dangerous voltages can occur in all cir- .
. times the rated de urrent over-
cuits connected to the supply voltage . .
. . . loads of the idput its and may only
and the measuring and testing vari- . ;
be carried gut foRia, short time (refer to
ables. . .
a eference Section
s, take a break to allow

6.2 Removal and Insertion of Modules

"' Power Supply

Basic Module EPS-2
Additional Module MEA-1

Retractor Lever
Ribbon Cable

dditional Module MEA-2

Figure 6.1 Retractor a m& of the Basic Module (Viewed from Above)

6.2.1 Removal ® Prepare the workplace: provide a conducting sur-
. face for the module;

e Switch off the auxiliary voltage;
arnlng ® Open the housing lid;

® See Figure 6.1;
Dangerous voltages can still be present

in the device even after the supply volt-
age has been separated (capacitor).
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® | oosen the additional module that is located in the
housing to the left of the main module using the
retractors on the top and bottom. Carefully pull the
additional module far enough out until you can see
the ribbon cable leading to the basic module;

® | oosen the plug of the ribbon cable on the addi-
tional module; pull the additional module all the
way out ensuring that you do not damage the rib-
bon cable;

® |ay the additional module on the conductive sur-
face;

® | oosen the basic module using the retractors on
the top and bottom and pull the module out;

® |ay the module on the conductive surface;

A\

Caution

Touch a grounded metal componenft
first to avoid electrostatic dischar@es via
the connections of the componénts,
the busbars and the plug-in terminals,

6.3 Replacing the Clock«Chip

The device is fitted with non&volatile*RAM. This mem-
ory can store device annunciations. The clock and the
back-up battery for the néf=volatile memory are lo-
cated on the clock ghip.

You should replaée the“@lock chip after ten years of
operation at th€ latgst.

Recommended clock chip:
DALLAS DS 1386 32°K RAMified TIMEKEEPER

This is mounted,as a plug-in chip on the device's
basic baard (EPS-2).

To replaee the clock chip, you must pull the module
outtef,tRe housing and dismount it.

6.2.2 Insertion

® See Figure 6.1;

® |[nsert the basic module intGthesiousing on the
right hand side; before gréssing it in, make sure
that the retractor levers afe alf'the way to the right;

® Press the plug-in card¥ikmly into place using the
retractor levers;

e Carefully pull the ribbon cable out of the basic
module such that you can insert the additional
module;

® |[nsertthe additional module into the housing on
the leffiinthe guide rails, push it about half way
mtotthe housing; ensure that you do not damage
the fibbon cable;

® " Insert’the plug of the ribbon cable into the plug
receptacle on the additional module;

® ' Press the additional module firmly into place;
® Close the housing lid;

® Switch the auxiliary voltage back on.

The procedure for replacing the clock chip is de-
scribed below.

® Prepare the workplace: provide a conducting sur-
face for the module;

® Open the housing lid;

® Read out the annunciations of the device, i.e. all
the information of the addresses that start with 5
(5000 and above). We recommend doing this via
the front operating interface using a PC with the
help of the DIGSI® operating and evaluation soft-
ware. This means that the information is stored in
the PC.
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o o o
O
I [P
[P
D
[P
/ L™
Clock Chip in D
Plug-In Socket O | - >

7

Figure 6.2 Position of the Clock Chip on the Basic Card (EPS2)

A Note A Warning

All of the configuration and setting va-
lues are stored in EEPROMs that are
battery-buffered against power failures,
They are stored independently of the

The battery in the clock chip contains
lithium. It is crucial to dispose of it ac-
cording to the appropriate regulations!

back-up battery integrated in the clock Do not change the polarity! Do not
chip and are therefore not lost when recharge! Keep away from fire!
you replace the battery. Danger of explosion!

® Plug a new clock chip into the socket and ensure
Wa rn i Nn g that the fitting position is correct!

® |[nstall the basic card in the basic module in the

Dangerous voltages 'ean still.be present opposite order to which you removed it;

in the device even afterthe,supply volt- ® Insert the basic module see Chapter 6.2;
age has been separatedy(capacitor).

e |[f the internal system clock is not automatically

e Pull out the basic modulg®{See Chapter 6.2) and synchronized via the LSA interface, you can now
place it on a condueting surface ; set and synchronize it as described in Chapter.
e Dismount the baSic car@y(EPS-2; for layout see e Close the housing lid.

Chapter 6.2) fgom the basic module: loosen the

fastening screwsyon thé connection modules and
the hexagon bolt ofthe 25-pin SUB-D plug on the {E

front; handle the ribbon cable between the basic Ca ution

module and theasic card with care. Carefully

remove the ribbon cable leading to the basic mod- Touch a grounded metal component
ule; first to avoid electrostatic discharges via

the connections of the components,

e Pull"*the lised clock chip out of its socket as shown the busbars and the plug-n terminals.

in Figure 6.1; do not place it on the conductive sur-
facel
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6.4 Trouble-Shooting

Should the device report a defect, we recommend
proceeding as described below.

If none of the LEDs on the device's front panel light
up, check the following points:

® Are the modules firmly seated and locked tight?

® |s the On/Off switch on the front panel for the
integrated transformer in the on position?

® |s an adequate auxiliary voltage with the correct
polarity connected to the appropriate connections?

® |s the fuse in the power supply section of the
module undamaged?

If the red Blocked LED lights up and the green Oper-
ative one does not light up, you can try to initialize the
protection by switching the auxiliary voltage off and
on again.

If the fuse in the power supply section of the madule
is defective, you must replace it. To replace théfusg,
proceed as follows.

® Have a 5 x 20 mm replacement fuse, as showhyin
Figure 6.3, ready. Ensure that it has thecofreet
rated value, the correct lag and the identification
letter (see Table 6.1).

® Remove the modules (see Chaptent.2)

® The fuse is located in the middleyat the back on
the power supply module afidiyou €an access it
without dismantling the base rack.

® Remove the defective fusenrem its holder.
® |nsert a new fuse in the halder.
® |Insert the modules,sge Chapter 6.2.

Switch the device Hack on. If an auxiliary voltage fail-

ure is still signalledythere is an internal fault or a short
circuit. You should send the device back to the manu-
facturer (see Chapter 7).

Table 6.1 Overview of Miniature Fuses
Upn inV Rated currentyldentification letter
24/48 2A; E

60/110/125 1,6A; E

220/250 1A; G

Seenf/from the back looking
towards the basic module
pulled out of the housing

Medium lag (M)
miniature fuse of
the power supply

Figure 6.3 Miniature Fuse of the Power Supply
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)/ Corrective Maintenance .

It is not advisable to carry out corrective maintenance on defective devices or@since they

contain specially selected electronic components that must be handled in ac with the regula-
tions on electrostatic sensitive devices (ESD). For work on the PCBs in parti ecial techniques

are necessary that do not damage the flow-soldered PCBs, the sensitive ¢ ents and the protec-
tive lacquer.

If it is not possible to correct a defect using the methods described j ter 6, we recommend
sending the complete device back to the manufacturer.

If you cannot avoid replacing individual modules, it is crucial o@the regulations on the handling
of electrostatic sensitive devices (ESD).

A Warning {\'

Dangerous voltages can still be @e device even even after the supply voltage
has been separated (capacitor)

N
A Caution C)(b

L 4
Touch a grounded N)mponent first to avoid electrostatic discharges via the connec-
tions of the co ts, the busbars and the plug-in terminals. Use electrostatic protec-
tive packaging returning components.

When installed (in the ' e modules are not at risk.
After replacing deVicesyor modules, a complete reparameterization must be performed. For more in-

formation, re@ers 4 and b.

L 4
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O

8 Storage S

Solid state protective relays shall be stored in dry and clean rooms. The limit temper:\wa@for storage of

the relays or associated spare parts is 25 °C to +55 °C, corresponding to 12 °F to m

The relative humidity must be within limits such that neither condensation nor ice,for

It is recommended to reduce the storage temperature to the range +10 °C to 435 50 °F to 95 °F); this pre-
vents from early ageing of the electrolytic capacitors which are contained i er supply.

For very long storage periods, it is recommended that the relay should be nected to the auxiliary voltage
source for one or two days every other year, in order to regenerate th tic capacitors. The same is valid

before the relay is finally installed. In extreme climatic conditions : 6 e warming would thus be achieved
and condensation avoided.
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R1 Technical Data

Table R.8.1 General Device Data

O

Rated current Iy
Rated voltage Uy
Rated frequency fy

Input Circuits

Consumption in current path
atIy=1TA
atIy=5A
Consumption in voltage path
at 110V

Loadability of current path, thermi
100 x IN
10 x IN
4 x Iy

Loadability of voltage path, th

4
r
1 1!: V
0/60 'Hz (parameterizable)

0.1 VA
<0.2VA

<0.2VA

1s
10s
Continuous

140V continuous

Auxiliary voltage supply vi ted converter

permissible voltage

Auxiliary Voltage

Uy = 24/48 V

Uy = 60/110

Uy = 220/280
Maximum ripp

& No

it
mumption of 7SAB19
N -excited

ited
ffering time at failure/short-circuit of the auxiliary
ect voltage

19 tob6 V
48 to 244V
176 to 288V

12% at rated voltage
6% at limits of voltage range

Typically 7 W
Typically 10 W

Typically 7W
Typically 12 W

=50 ms with U =110V

Service indication, green
Blocked indication, red
LEDs reconnectable, red
7SAB18
7SAB19

LED Indications

Q}Q)
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Table R.8.1 (Continued)

O

L 4

Device Version Housing

Dimensions

Weight of 7SAB18
in housing for installation in control panel/cabinet
in housing for mounting on control panel

Weight of 7SAB19
in housing for installation in control panel/cabinet
in housing for mounting on control panel

Type of protection according to EN 60 529 for contro
panel mounting

Terminals

Housing

Type of protection according to EN 60 529 fol

a t

See Chapter 2
See dimansio awings 2.1t0 2.4
in Chapt&

installation

Q‘D

R1.1 Interfaces

Table R.8.2 Interfaces

Number of relay§ w
each

7SAB1
7%51
Swit@city

Swit

Trip circuits, general wo normally closed contacts

ing voltage
sible current

4 (reconnectable)

5 (reconnectable,

1 of which has an instantaneous
tripping stage)

1000 WA

30 WNVA

AC/DC 250 V
5 A continuously
30Afor0.b5s

Trip circuit with instantaneo ip circuit

tripping stage (for 7S 0-V variant
Volume resistance
Permissible current

110-/220-V variant
Volume resistance
r's Permissible current

2 normally closed contacts, polarity-
dependent

Typically 0.045 Q

5 A continuously

30Afor0.b5s

71 Afor 3ms

Typically 0.22 Q
5 A continuously
22 Afor05s

33 Afor3ms

Siemens AG - November 1999



Reference Section

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual

Order No.: C53000-G1176-

Table R.8.2 (Continued)

O

Signal Contacts

Number of signal relays
7SAbB18
7SAB19

Version for installation in control panel and switching
cabinet, contacts
7SAbB18

7SA518

Version for mounting on control panel, contacts

7SAB18 @

Switching capacity ON/OFF
Switching voltage
Permissible current, conti Y

7SA519

N

cts (3 reconnectable)
9 eover contacts (8 reconnect-
ble)
contacts (14 reconnectable)
hangeover contacts (8 reconnect-
able)

11 NO contacts (11 reconnectable)
1 changeover contact

16 NO contacts (16 reconnectable)
7 changeover contacts (6 reconnect-
able)

20 WVA
AC/DC 250 V
TA

Binary Inputs

Number

Voltage range
The response thfe c

{

an be raised (recommended

12 (reconnectable)
DC24t0250V

when controllj Vith 110 V or more) to Approx. 65 V

Current consu& ited Typically 2.5 mA
External Temperature Processing i ange -30 to +55° C
(for 7SA519 only) 4.91t020 mA

0 to <4.9 mA and >20 to 40 mA
Ae = 0.4 V/lg +25.625 Q
(Is = current in the current loop)

=80 mW

Serial Interfaces

Q Speed
ystem interface

Protocol
Security
Speed

Connection of optical waveguide (system interface
only)

Optical wavelength
Permissible path attenuation

Bridgable distance

On front, non-isolated, 25-pin suit-
able for connection of a PC

1200 to 19,200 bps

Potential-free for linking to a control
centre

Acc. to VDEW/ZVEI recommmendation
Hamming distance d = 4

4,800, 9,600 or 19,200 bps

2 integrated FSMA plug-in con-
nectors for connection of an OWG,
e.g. fibreglass 62.5/125 um;

With installation housing: on back-
With mounting housing: on bottom
ofhousing

820 nm
Maximum of 8 dB
with fibreglass 62.5/125 um

Maximum of 2 km
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R12 Functions

Table R.8.3 Distance Protection
Setting Ranges Minimum current I'>/Iy 0.1 to 2,0 [steps of 0.01)
Distance zones 4, 2 ofithem overreach zones

IN=1A
Range forwards 0.2 1250 Q (graduations of 0.01 Q)
Range backwards 0.24t0 250 Q (graduations of 0.01 Q)
IN=5A
Range forwards 0.04 to 50 Q (graduations of 0.01 Q)
Range backwards 0.04 to 50 Q (graduations of 0.01 Q)
Tr?gger angle a, -15 to 45° (graduations of 1°)
Trigger angle f 70 to 140° (graduations of 1°)

Trigger threshold for di/dt (AI) 0 to 1 (graduations of 0.1)

Time Stages Number 3
Times
Ranges
Zone Z1 0 to 0.3 s (graduations of 0.01 s)
Zone Z2K 0.1 to 1.0 s (graduations of 0.01 sec)
Zone Z21 1.0 to 60 s (graduations of 0.01 sec)
Shortest trip time 7SAB18: 36 ms;
7SAB19: 28 ms
Drop-off time Approximately 30 ms
Tolerances Distance mgasuremet AJZ < 5%
Amplitude measurement +5%
Time tol€rance +1 % of set value. or 10 ms
Direction Determination With#ault-free’voltage and voltage store
Emergency Mode In“the,case’of measuring voltage failure,
€.g. voltage transformer circuit breaker drop
Overcurrent fault detection I>>/Iy 0.25 to 4.0 (graduations of 0.01)
Delay time T/>> 0 to 1.00 s (graduations of 0.01 s)

oo (stage ineffective)

Table R.8.4 Fault’Location
Setting Ranges Reactance per unit length 0.05 to 50 Q/km
(graduations of 0.01 Q/km)
Output of Fault Distance In Q secondary, km, percent
Start Signal Trip, fall back of fault detection or external trip signal on binary input
Number ofiMonitored Line Sec- Ttob
tions
Tolerances Measuring tolerances according to DIN VDE 0435, Part <5 %
303

(with sinusoidal measuring guantities)
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Table R.8.5 High-Speed Overcurrent Protection |>>>

Setting Ranges

Overcurrent I>>>/Iy

1.0 to 20.04graduations of 0.1)

Times Delay time Tk>> 0 to 0.05,s {(graddations of 0.001 s)
oo (stage ineffective)
Trip time 7SAB18! Thms
ZSAB19: 4ms
Tolerances Measuring tolerances according to DIN VDE 0435, <5%
Part 303 (with sinusoidal measuring guantities)
Table R.8.6 Thermal Protection

Trip Time Characteristic

Tio = Tor + [TN (e « KW)2 - T 1 [1 - gxp (& - ) 7]

Setting Ranges

Contact line time constant 7

Limit current I/l

Overtemperature Ty

Maximum permissible temperatur€ of catenary
Temperature warning stage

Cooling factor Ton/Tend

Correction factor for 2nd/3rdseatenary

2.0 to 15.0 min (grad. of 0.1 min)
0.25 to 2.0 (graduations of 0.01)

0 to 100 K (graduations of 1K)

50 to 100° C (graduations of 1 °C)
50 to 100° C (graduations of 1 °C)
0.50 to 0.90 (graduations of 0.01)
1.0 to 3.0 (graduations of 0.1)

Table R.8.7 Auto-Reclose AR

Number of Auto-Reclosures

1 rapid auto-reclosepRAR
Up to 9 delayed auto-reelosures, DARs

Setting Ranges

Action time for RAR and DAR cycle

Dead tigne in BAR cycle

Dead time in DAR cycle

Reclaim time

Ddrationtef close command

Current threshold for AR blocking (Ig/I\)

Blocking duration with manual close detection

0.01 to 320 s (graduations of 0.01 s)
oo (stage ineffective)

0.01 to 320 s (graduations of 0.01 s)
0.01 to 1800 s (grad. of 0.01 s)

0.5 to 320 s (graduations of 0.01 s)
0.01 to 32 s (graduations of 0.01 s)
1.0 to 25 (graduations of 1.0)

oo (stage ineffective)

0.5 to 320 s (graduations of 0.01 s)

Table R.8.8 Thermal Protection Auto-Reclose

Number of Auto-Réclosures

Up to 9 delayed auto-reclosures, DARs

Setting Ranges,

Reclaim time

1.0 to 1800 s (graduations of 0.01 s)

Table R.8.9 Breaker Failure Protection

Setting Ranges

Trigger current

Delay for back-up circuit breaker trip coil

Delay for superordinated circuit breaker

95% of the minimum current I>
(address 1206)

0.1 to 1 s (graduations of 0.01 s)
oo (stage ineffective)

0.1 to 1 s (graduations of 0.01 s)
oo (stage ineffective)
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Table R.8.10

Overcurrent Time Protection and Emergency Overcurrent Time Protection

Setting Ranges

Overcurrent I>>/Iy
Delay time Ti>

0.25 to 4.0 (gra@Uatiens of 0.01)
0 to 1.0 stfgraduations/of 0.01 s)

Tolerances Measuring tolerances according to DIN VDE 0435, Part +5 %
303
(with sinusoidal measuring quantities)

Table R.8.11 User-Defined Annunciations

Number 4

Setting Ranges

Delay time (can be set separately for each stage)

Opto 10.0 s (graduations of 0.1 s)

Table R.8.12

Fault Recordings

Measuring Variables

LU

Start Signal

Trip, fault detection, external trip signahat bifary input, operator panel, PC

Storage

Storage management
Max. number of records available,at the same time
Sampling interval

Max. storage time (total of all recerds)
50 Hz
60 Hz

Dynamic ring buffer

8

20 sample values per system
period

5s
42s

Setting Ranges

Pre-trigger time
Post-fault time
Max. time for one fecarding

0.05 to 0.5 s (graduations of 0.01 s)
0.05 to 0.5 s (graduations of 0.01 s)
0.3 to b s (graduations of 0.01 s)

Table R.8.13

Measured Value Supesyisien

Setting Ranges

Threshold forailed voltage monitoring
Delay time

0.05 to 1.0 Uy (graduations of 0.01)
1 to 10 s (graduations of 1.0 s)

Table R.8.14

Additional Funetions

Operational measuring values for,

Current

Moltage

Frequency

Contact line and ambient temperatures
Reactance, resistance

Angle

I'in A primary and in % Iy

Uin kV primary and in % Uy
finHz

Tmp.cat., Tmp.amb_in degrees C
R, XinQ

@ in degrees

Measuring Ranges

0 to 240% Iy, 0 to 120% Uy

Tolerance

< 2% of the respective rated value
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R.2 Standards and Guidelines

Table R.8.15

Standards and Guidelines

Specifications, Guidelines

DIN VDE 0435, Part 303; IEC 255-5; IEC 255-6

Electrical protection and safety re-
quirements

Safety requirements
VDE 0100 and DIN 40050

Special requirements

Shock-hazard protection according to VDE 0106,4Rart 100; VBG 4

Protection class
VDE 01086, Part 1

Insulation Tests
IEC 255-5, DIN VDE 0435 Part 303

Voltage test (routine test), all circuits excepbatiiliary volt-
age

Voltage test (routine test), auxiliagy voltage only

Surge withstand capability test (typetest), all circuits,
class |ll

2 kV (r.m.s), 50 Hz

DC2.8kV

5 kV (peak); 1.2/50 us; 0.5 J;
3 positive and 3 negative surges at
five-second intervals

EMC Tests of Noise Immunity
(Type tests)

Standards:

IEC 255-22 (product standard)
EN 50082-2 (basic specification)
DIN VDE 0435 Part 303

High-frequency test
DIN VDE 0435, £ary303/ class I
IEC 255-22-14¢lass M

Discharge of static'@léctricity
IEC 255-22-2%¢las sl
EN 6100042, class Il

Radiant exp@sufe to%an RF field, unmodulated
IEC 256-228 (Report), class llI

Radiant exposure to an RF field, amplitude-modulated
ENV 50140. class Il

Radiant exposure to an RF field, pulse-modulated
ENV 5014 / ENV 50204, class llI

Rapid’transient disturbance variables/burst
IEC 255-224, class llI
EN 6100044, class Il

Conducted RF, amplitude-modulated
ENV 50141, class Il

2.5 kV (peak value), 1 MHz,
7 = 15 us, 400 surges per second,
test duration 2 s

4 kV/6 kV contact discharge, 8 kV air
discharge, both polarities, 150 pF, R,
=330 Q

10 V/m, 27 MHz to 500 MHz

10 V/m, 80 MHz to 1000 MHz,
80% AM, 1 kHz,

10 V/m, 900 MHz, repeat rate 2000
Hz, c.d.f 50%

2 kV, 5/60 ns, 5 kHz, burst length
15 ms, repeat rate 300 ms, both
polarities, R; = 50 Q,

Test duration 1 min

10 V/m, 150 kHz to 80 MHz,
80% AM, 1 kHz,

EMC Tests for Emitted Interfer-
ence

(Type tests)

Standards:

EN 50081-2 (basic specification)

Radio interference voltage
EN 55022, limit value class B
DIN VDE 0878, Part 22

Interference field strength
EN 55022, limit value class B
DIN VDE 0878, Part 22

150 kHz to 30 MHz

30 MHz to 1000 MHz

Siemens AG - November 1999



Reference Section

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual Order No.: C53000-G1176-C108-3
Table R.8.15 (Contiued) s
Mechanical Test Loading Operation

|IEC 68-2-6, Table 5 Test Fc:
10 to b5 Hz, li excursion
IEC 255-21-1, Table 1, class 1 0.035m 5 0 Hz, amplitude
of acceler 5 g; 10to 60 Hz,

amplitude sion 0.035 mm; 60 to
150 de of acceleration

Transport t Fe?
DIN IEC 68, Parts 2 to 6, Table 4 5 108 Hz, amplitude excursion
mm; 8 to 150 Hz, amplitude of
DIN |IEC 255-21-1, Table 2, class 2 acceleration 2 g: 10 to 150 Hz, am-
plitude of acceleration 2 g
Seismic loading (earthquakes) 1.6 to 35 Hz, amplitude of acceler-
DIN IEC 68-3-3 ation 0.5 g, magnification factor K

DIN |IEC 255-21-3, Table 1, class on-site 2
SN29010. Part 3, Table 1 und 2 .

Test Ea:
Shock loading Acceleration 15 g; duration 11 ms

DIN |IEC 68-2-27, Table 1 3 pulses in each direction; acceler-
DIN |IEC 255-21-2, Table 2 ation 15 g; duration 11 ms

basic specification

Climatic Stress (Testing methods ori C
on in accordance with IEC

|IEC 68, conditions o
255, VDE 0435 P |IEC 870)
Permissible ambien etature for Condensation is not allowed

operation -6 to +65° C
transportati 25to +70° C
storage -25to bb° C

Storage and transportation in ex-works packaging
Damp ‘stres heat in the factory)
DIN 8-2-3 Test Cb: T = +40 °C, 93% rel.

hum.,
IN 68-2-56 4 days (modules)
Test Ca: T = +40 °C, 93% rel. hum.,
O 4 days (devices)
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R.3  Operating Conditions

The relay is designed for use in industrial environment, for installation in standard relay feomssand compart-
ments so that with proper installation electro magnetic compatibility (EMC) is ensurgdiihetfollowing should
also be heeded:

® All contactors and relays which operate in the same cubicle or on the same, relaydpanel as the digital
protection equipment should, as a rule, be fitted with suitable spike quenching,elements.

® All external connection leads in sub stations from 100 kV upwards shotld be Screened with a screen
capable of carrying power currents and earthed at both sides. No spégial measures are normally necessary
for sub stations of lower voltages.

® |t is not permissible to withdraw or insert individual modules underoltage. In the withdrawn condition,
some components are electrostatically endangered: duringhandling the standards for electrostatically
endangered components must be observed. The modulesyaréynot endangered when plugged in.

WARNING! The relay is not designed for use in residential,{commaércial or light industrial environment as
defined in EN 50081.

R.4 Interchangeability

® Devices
Protective devices in housings or sacks\fitted at the factory are delivered complete and can be inter-
changed as a unit without restrictions!

® Modules
In general, you can interehange plug-in modules whose order numbers are identical up to the slash
(the data after the slash is'@éeded internal information that does not generally affect interchangeabil-
ity).

After replacing digital devicess6r modules, you may have to carry out a complete reparameterization.
For more information,(referfto Chapters 4 and 5.

R5 Jumper/Solder Jumper Settings

Figure R.8/1 shiews the layout of the solder jumpers for setting the control voltages of binary inputs 1
to 6 on Basic module EPS-2. The solder jumpers are on the solder side of the module, i.e. on the out-
side of'the,supporting rack.

Figure'R¥8/2 shows the layout of the jumpers for setting the control voltages of binary inputs 7 to 12
omadditional module MEA-1. The jumpers are on the component side of the module. Due to the fact
that the jumpers are positioned towards the top, they are accessible from the top of the supporting
rack.
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O

Tables R.8.16 and R.8.17 show the operating areas of the binary inputs on modules EPS-2 and MEA-2.

—

1 @ ©

Figure R.8/1 Solder Jumpers for Binary Inputs on Basic Module EPS-2

X61 X62 X63 X64 X6

Figure R.8/2 Jumpers for Binary Inputs on Additional M@KJ

Table R.8.16 Operating Area of Binary | Table R.8.17 Operating Area of Binary Inputs for
Module EPS-2 Module MEA-1
Binary Solder Position @) N nge Binary Solder Position Operating Range
Input jumper/ Input jumper/
Jumper Jumper
1 W1 Closed -288V 7 X671 2-3 19V-288V
Open QV—ZSBV 12 65V -288V
2 W2 Closed 19V-288V 8 X62 2-3 19V-288V
Ope 65V -288V 12 65V -288V
3 W3 se 19V-288V 9 X63 2-3 19V-288V
65V -288V 12 65V -288V
4 W4 Close 19V-288V 10 X64 2-3 19V-288V
Open 65V -288V 12 65V -288V
5 C%sed 19V-288V 11 X65 2-3 19V-288V
Open 65V -288V 12 65V -288V
6 Closed 19V-288V 12 X66 2-3 19V-288V
Open 65V -288V 12 65V -288V
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Figures R.8/3 and R.8/4 show the connecting plugs of versions 7SA518 and 7& the digital

overhead contact-line protection system in an installation housing. Figures R.8/8an®R.8/6 on the next
two pages show the wiring diagrams of versions 7SA518 and 7SA519 of theld @ overhead contact-
line protection system.

&

D_C 7
cxicxih
7
cxicuo i f
/
1
cxiicnif
@ 1A
Figure R.8/3 Connecting Plugs on Installation @ ack View), Device Version 7SA518

[0000 0000 00|

A BB
o o o
ot 3 o Sl g
i 1 o%g §gg;2.i%
o o e o
e B

! ¢ 1B4

\ y A Y 1C1

N

R.8/4 Connecting Plugs on Installation Housing (Back View), Device Version 7SA579
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Version for Mounting on Control Panel

L1 - - - - - - -
I_ Version for Installation in Control Panel/Cabinet —I

' [~ - - - -

'
Signal Contact 1
Signal Contact 2
Signal Contact 3
5D3
5D2
Signal Contact 4 5D1 ! 29
' 7D4
goa_| 0
6D4
3c1 !
I R
1 2C1
3C2 16
4C2 47
1 - 2C2
L1 3C3
. [ 4C3 gi
nal Contact 8 C—'ch
4A2 48
Signal Contact 9 |_ 4A1 49
4A4 3
Signal Contact 10 TAA3 32
3A4 50
Signal Contact 11 |__ ' 3A3 e
8D3 a8
Signal Contact 12 | 8D2

Device Disturbance 1 18D1 ! gg

8C1
rgcy_ 140
Trip Relay 1 ’r 8C3 i;
N J' 8C4 43

1 7C2
7C1

Binary Trip Relay 2 /r 7C4

55

]

57

7A4 Input 10
RLIS— npu C ZLSCI i

)
B6A1 bA2
@ Binary C AT | 4t
6A2 Input 11 Trip Relay 3 3A2
. BA3 . | TSAL

Binary 5A4
6A4 Input 12 59
N 5A3 80

' Trip Relay 4 + 2A2

' 7SA518 2A1

L 4

*) 5C Optical Waveguide Interface 5C *)
to Control Centre

*) Bottom of Device I_ -

re R.8/5 Terminal Connection Diagram for Version 7SA518
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L1 - - - - - - -
!_ |— ] 304 _|5% L 4

3
Signal Contact 1 _:/ ﬁj
Iy 1C1 7/t
1 . ]
% a 102 § | Signal Contact 2 ]
T 2i
= ' Signal Contact 3
ULy 2C3
4 26 .
|_,w- m . oa % U Signal Contact 4 %
-~ L ' 2
- - Signal Contact 5
57
1A2] L+ = Ambient : 83
" IAT Temperature Signal Contact 6 7 gé
L u Processing 1 3D 80
4D72
4E1 L+ Signal Cont: 2027 61
22 , DC/’| Power Sup- 3D3 85
4E2 | 7
23 — /e 7
o
3E1
5 Binary
L1 6 3E2, Input 1
3E3
8, Binary ontact 12 7R3 \ 8%
29 3E4 Input — 6A2 e
2E1 ' ignal Contact 13 /'—GK 69
/ Binary, Signal Contact 14 [ __ gﬁi 23
g 2E2 | g A 94
2E3 . Signal Contact 15 [ gﬁl ;10
30 2E4 inary Signal Contact 16 [ A3 gg
31 —— Input 4 [ 4A2 ' 79
1E1 Signal Contact 17 IR 73
9 inary ’ 4A4 97
Signal Contact 18 4A3 93
10 Input 5 3A2
Signal Contact 19 3A ;g
32 Binary ) 3A4 99
23 Input 6 Signal Contact 20 .t o gﬁg 100
L 2 Signal Contact 21 E/_—QK' %
Binary ) 2A4 19
2 C2 Input 7 Signal Contact 22 [ 2A3 20
' 8E3
41
8C3 _ Signal Contact 23 _:/ SEZ V42
aca Binary Device Disturbed = 40
Input 8 + 8B1
' [~ 887 47 L+
7C1 48 H L-
13 Binar +_8B3 CB *
' Y SB7 1 49 L
7C2 Input 9 - 50 tH L-
p un}
1 8D1141 cB
36 s Binar ] ! !
7ca Y Trip Relay 1 T, 8D3**
37" Input 10 I—J' 804 |'
6C1 7D2 24
15 ' Binary : (- /D1 25
6C2 Inout 11 Trip Relay 2 7D4
16 p J/——7)3 '
6C3 ] 5C2 62
38 Binary _ [ 5CT 83
39 6C4 4 Input 12 Trip Relay 3 : , 3C2
P ' 4 5C4
/ 7SA519 O EC3 gg
r Mounting on Control Panel | Trip Relay 4 fl/—.%%zr
—, /L '
nstallation in Control Panel/Cabinet | [ gﬁﬁ ﬁi
*) m of Device Trip Relay 5 I I Zﬁg 45
) . ' ' 46
! Ex-works connections *), 5D Optical Waveguide Interface to Control Centie | 5D PRI

rimp contacts on both

sides I_ - I I _ T ?_I - J*)

igure R.8/6 Terminal Connection Diagram for Version 7SA519
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L 4
H 0 x16 characters)

R.7 Block Diagrams

L1 [~ .

ol

@

Su](S8]
au](8u]

\ fLa ig—
L
- D - —‘/H— Blo
' UL1_§€_ @ '
' |
8 annunciations,
. | reconnectable
| (changeover
! contacts)
—
v
' '
RSN G— |
(.
' , 3 annunciations,
'oew| 7|89 ! , ' ¢ reconnectable
1
(NO contacts)
R|4]5]6
Setting via oper- —D— [
ator panel Flifp2]s X
' |pA| o oo
M/S[J/Y| N |+/- 1 annunciation,
I:l [ device disturb-
) L 4 T,  ance(change-
\ over contact)
b —K ,
% 6 LEDs,
! reconnectable
12 binary inputs , '
=
) # '
R —
—
1
) : 4 trip relays (NO
R ! ) contacts)
Power sup — I ! ! '
* ! | Interface ' Control
| centre
| Interface Personal
' [ computer
.8 Block Diagram for Device Version 7SA518 Using the Installation in Control Panel and Cabinet as an Example
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g 8 annunciations,
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\__Ha cB

: reconnectable
! ! (changeover con-
' tacts)
C —o
| W 1
—_— L1
LED E/— 14 annunci-
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voew sl ® a : ! ' ( nectable
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Figuke R. Block Diagram for Device Version 7SA519 Using the Installation in Control Panel and Cabinet as an Example
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R.8 List of Abbreviations

L 4
ATE Ambient temperature sensing %

AR Auto-reclose

DAR Delayed auto-reclose

FetLoc Fault location Q

LSA Substation control and protection system

RAR Rapid auto-reclose ®

Thermal AR Thermal auto-reclose

VDEW/ZVEI Recommendations of the association of Ger rical power plants; standardization in
protocol IEC 870-5-103

S
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A

1 Complete List of Annunciations

Appendix A.1 contains a complete list of annunciations

for the substation control and protection system,
for PC, LCD and binary inputs and outputs.

Annunciations 7SA51X for LSA (DIN 19244 and according VDEW/ZNEI)

FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation

C/CG: Coming/Coming and Going annunciation

\Y : Annunciation with Value

M : Measurand
LSA No. - Number of annunciation for former“LSAw(DIN 19244)acc. to VDEW/ZVEI:
(67: - Compatible Annunciation
GI - Annunciation for General Interrdgatien
BT - Binary Trace for fault recordings
Typ - Function type (p: according to/the configured "Function type”)
Inf - Information number
B Ay A
| | | Ann.|LSA| VDEW/ZVEI |
|FNo.| Meaning |Op|Ft|No. |CA|GI|BT|Typ|Inf|
e e it T ST T e
| 11|>User defined annunciation’ i lcc| | |ca|GI|BT| p| 27|
| 12|>User defined annunciatfion &2 |cc| | |cA|GI|BT| p| 28|
| 13|>User defined annun@iation /3 lcc| | |cAa|GI|BT| p| 29|
| 14|>User defined annuncgiation 4 lcc| | |ca|GI|BT| p| 30|
| 51|Device operative,/, ‘healthy lcc| | | |eI| |135]| 81|
| 52|Any protection operative lcc| | |caleI| | pl| 18|
| 55|Re-start of prog€sso¥fsystem lc | | lcal | | p| 4|
| 56|Initial start of prpcessor system lc | | lcal | | p| 5]
| 59|Real time response”to LSA lc | | N I |
| 60|LED Reset lc | | lcal | | p| 19|
| 61|Loggingy and, measuring functions blocked|CG| | |caleI| | p]| 20|
| 62|Test nlode |cc| | lcaleI| | pl| 21|
| 63|PC operationpvia system interface lcc| | | |eI| |135] 83|
| 95|Parametersfare being set |ce| | 11|caleI| | p| 22|
| 96|Parameter'set A is active |ce| | 40|calecI| | p]| 23|
| 97|Parameter set B is active |ce| | 41|calecI| | p| 24|
| 98|Parameter set C is active |ce| | 42|calecI| | p]| 25|
| 99|Parameter set D is active |ce| | 43|calecI| | p| 26|
| 110%Annunciations lost (buffer overflow) lc | | | | | [|135]130]
| A%2Annunciations for LSA lost lc | | | | | |135]|131]|
| W13 [Fault tag lost | | | |BT|135|136]|
[[*140 |General internal failure of device ele lcalGcI| | p| 47|
143 |Failure of internal 15 VDC power supply|CG| | 97| | | [135|163]
| 144 |Failure of internal 5 VDC power supply |CG| | 98| | | |135|164|
o
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| | | Ann.|LSA| VDEW/ZVEI |
|FNo.| Meaning |Op|Ft|No. |CA|GI|BT|Typ |Infl
e it T S i ey
| 145|Failure of internal 0 VDC power supply |CG| | 99| | | |135|%65]|
| 154 |Supervision trip circuit |ce| |104|calcI| || mn36|
| 157 |Failure of main circuit breaker |cG| |105| |GI| 4 [185) 43|
| 158|Failure of outdoor temp. sensing lce| |106| |G| 35| 40|
| 160|Common alarm lce| | |cal|GIN. |/ p| 46|
| 164 |Measured value supervision of voltages |CG| [108|ca{GW, | p| 33|
| 168|Failure: Measuring voltages absent |ce| 107 “h. | 7 |135|187|
| 301|Fault in the power system | |cG] P N |135]231]
| 302|Flt. event w. consecutive no. | |c 4 | £ }¥ | |135]232]
| 361|>U Line side VT MCB tripped lce| |eadGcI| | p| 38|
| 501|General fault detection of device | JcG|142Y | |BT|150|151]|
| 502|General drop-off of device | fe"e38| | | |150]|152]
| 511|General trip of device | §4Cc 43| | |BT|150]|161|
| 524 |Interrupted current (I/In) | @ "a)249| | | |150]|174]
| 561|Circuit breaker manually closed (pulse)|€y| | 18| | | |[150]|211]|
| 618 |Operational measurement: I[%]= MY | lcal | 134127
| 628 |Operational measurement:U[%]= [ M lcal | |134]127]
| 644 |Frequency f [%] = M| | | | |134|127|
| 962|0Operat. meas. temp. of catenary® %] | M| | | | | [|134]127]
|1110|Fault locator is blocked [c | |245| | | |151] 25|
|1114 |Fault resistance, Ohm prim. || V] | | | |151| 14|
|1115|Fault reactance, Ohm prim. | | V] lcal | | p| 73|
|1117 |Fault resistance, Ohm sec. | | v|250| | | |151] 17|
|1118|Fault reactance, Ohm sec. | | v|202| | | |151] 18|
|1119 |Distance to fault in kfn | | v|203| | | |151] 19|
|1120|Distance to fault in % | | V] | | | |151] 20|
|1121|Fault in section | | V] | | | |151] 21|
|1129 |No calculation of distance possible | |c |247| | | |151] 23|
|1130|Distance to fault @@t of’range | |c 248 | | |151] 24|
|1156 |>CB test start lc | | | | | |151] 56|
|1158|>CB test trip/clese“eycle start lc | | | | | |151| 58]
|1173|CB test trip/cloge feycle in progress lce| | 22| | | |151| 75|
|1174|Circuit breaker “eeSt in progress lce| | 21| | | |151] 74|
|1181|Circuit BreakerWtest: General trip lc | | | | | |151] 81|
| 1186 |Circuitdbrefker) test: Trip main CB lc | | | | | [|151] 86|
|1187|Circuit breakér test: Trip spare CB lc | | | | | [|151] 87|
| 1190 |Operational Tmpedance forward dir. lcc| | | |eI| |151] 88|
| 1451 |Breaker fail protection is switched off|CcG| | 56| | | |166|151]
| 1455 |Breaker failure : fault detection | |c |227] | | |166]|155]|
|1471|Trip, by breaker failure protection | |c |228|cal | | p| 85|
| 1484 |B/¥s, pick up superordinat.prot.relais | |C |230| | |BT|166|159]|
| 14854 Delay time for back up trip expired | |c |231] | |BT|166]|160]|
|2051Y\Emergency O/C protect. is switched off |cG| | 50| | | | 61| 51|
| 206%Emergency O/C protection is running |ce| | s54|caleI| | p]| 37|
|209 1| Emerg. 0/C phase fault detection I>> | |ce|is8o| | | | 61| 91|
[2121|Emerg. O/C prot.: Time TI>> expired | |c |181] | | | 61]|121|
I — — — +
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A o e e e e e e e e e
| | | Ann.|LSA| VDEW/ZVEL

|FNo.| Meaning |Op|Ft|No. |CA|GI|BT|TyplInf |
e it T S T s o
|2141|Emerg. O/C protection: General Trip | |c |182|ca| |Bm| | 72
|2701|>AR: Switch on auto-reclose function lcc| | | | | Aol 1
|2702|>AR: Switch off auto-reclose function |CG| | | | &l GlJ40] 2
|2708 |>AR: Block rapid auto-reclose lcg|  |139] | INoT 40| 8
|2709 |>AR: Block delayed auto-reclose lcG|  |145] INGI4 | 40| 9
|2711|>AR: External start for internal AR [ce| 140 N | | 40| 11
|2712|>AR: External. trip for internal AR lce| 14T | 7| | 40| 12
|2718|>Th-AR: Switch on thermal-AR function |CG| | | % | | 40| 18
|2719|>Th-AR: Switch off thermal-AR function |CG) | (] | | 40| 19
|2781|AR: Auto-reclose is switched off |cGluN.1464" | | | 40| 81
|2782|AR: Auto-reclose is switched on [cG| W |caleI| | p]| 16
|2784|AR: Auto-reclose is not ready (€G] |cal|GI|BT| p|1l30
|2787|AR: Circuit breaker not ready pc I 149 | | | 40| 87
|2793 | Th-AR: Thermal AR not ready [eely | | |eI| | 40]|136
|2794 | Th-AR: Thermal AR is switched off |ce| 151 | | | 40| 94
|2795|Th-AR: Thermal AR is switched on lec| | | |eI| | 40| 17
|2801|AR: Auto-reclose in progress fcc| |152| | | | 40]101
|2805|Th-AR: Thermal AR in progress lce| |153| | | | 40]|104
|2813|AR: dead time for RAR is runfiing lc | |154] | | | 40113
| 2819 |Th-AR: dead time is runnind lc | |155] | | | 40|138
| 2833 |AR: dead time for DAR is running lc | |156| | | | 40133
|2851|AR: Close command from auto-reclose |c |c |157|cAa| |BT| p|1l28
| 2855 | Th-AR: Close command from ‘theymal AR |C | |158| | | | 40]|139
|2877|AR: I limit blocks AR fiinctién | |c |159] | | | 40| 86
|3651|Distance protection®is ‘switched off lce| | 83| | | | 28| 51
| 3653 |Distance protection gsWactive lce| | 69| | | | 28| 53
|3671|Dist.: General faul%)detéction | |cG|163|CA|GI|BT| p| 84
|3771|Dist.: ( Zone %1 ) expired | |c |1e4|ca| |BT| p| 78
|3780|Dist.: Time T1BgH" Zon€ Z1B ) expired | |C |167| | |BT| 28|180
|3783|Dist.: Time T1L,( Zone Z1L ) expired | |c |1e68| | |BT| 28]|183
|3801|Distance progeetien: General trip | |c |170|ca| |BT| p| 68
|3925|Dist.: Flt.(dgtdet. z2 (short circuit) | |c |161| | |BT| 28| 98
|3935|Dist.: Time T2KF (Zone Z2) expired | |c |165| | |BT| 28]|181
|3936 |Dist. s Time T2L (Zone Z2) expired | |c |166| | |BT| 28]|182
|3941|Faul€, impedance, Ohm sec. | | v|252] | | ]151]| 99
|3943 |Fault detedtion forward | |c |254|ca| |BT| p| 74
|3944 |Fault detection reverse | |c |255|ca| |BT| p| 75
|6613|Trip thermal protection |[c | |192] | |BT|231| 1
| 6615 | Therma® protection warning stage |cGg| |194| |eI| |231| 2
|6616 |Birst catenary is active |cg| | 60| |GI| ]137|1l61
|66 17hsecond catenary is active |cg| | 61| |GI| |137|162
| 66@:8 [Third catenary is active |cg| | 62| |GI| ]137|163
|6%53 |High-speed 0/C I>>> is switched off lce| | 51| | | |231]| 22
[6%55 |High-speed 0/C I>>> fault detection | |ce|i85| | | [|231] 67
|6756 |High-speed 0/C T-I>>> expired | |c |186] | | ]231| 68
|6757|0/C protection I>>> phase trip | |c |187] | |BT|231| 69
e e

Siemens AG - November 1999



Appendix

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual

Order No. C53000-G1176-C108-3

Annunciations 7SA51X for PC, IC-display and binary inputs/outputs

115|F1lt.Buff @ver|Fault annunciation buffer overflow
118|ctrd. by BI |Control by binary input is activ

119 |C€el)\ by SYS |Control by system-interface is activ
1204@per .Ann.Inva|Operational annunciations invalid
121\Flt.Ann.Inval |Fault annunciations invalid
1224E/F.Prot Inva|Earth fault annunciations invalid
23)| Stat.Buff.Inv|Statistic annunciation buffer invalid

FNo. - Function number of annunciation
Op/Ft - Operation/Fault annunciation

C/CG: Coming/Coming and Going annunciation

M : Measurand
Ear - Earth fault annunciation
I0 - I: can be marshalled to binary input

O: can be marshalled to binary output (LED, tf¥ip/signal relais)
L S T o T T +
|FNo. |Abbreviation | Meaning |op|Ft|IOT|
Fom et S B e
| 3|>Time Synchro|>Time synchronization | | |10 |
| 4|>start FltRec|>Start fault recording lc | |10 |
| 5|>LED reset | >Reset LED indicators | | |10 |
| 7|>ParamSelec.l|>Parameter set selectiop’ Iy (with No.8) | | |IO |
| 8 |>ParamSelec.2|>Parameter set selection £2 (With No.7) | | |IO |
| 11|>Annunc. 1 |>User defined annusiciationsl |ce| |zIoT|
| 12|>Annunc. 2 |>User defined annumci@tion 2 |ce| |zIoT|
| 13|>Annunc. 3 |>User defined anhunciation 3 |ce| |IOT|
| 14|>Annunc. 4 |>User defined annungiation 4 |ce| |zIoT|
| 15|>Sys-Test |>Testing via system-interface | | |zO |
| 16|>Sys-MM-block|>Block. of monitoring dir. via sys.-int| | |IO |
| 51|Dev.operative|Device operdtive 7 healthy lcc| | o |
| 52|Prot. operat.|Any prot&ctien gperative lce| | o |
| 56|Initial start|Initial stamt of processor system lc | | |
| 60|LED reset | LED Resét lc | | o |
| 61|LogMeasBlock |Loggingypandymeasuring functions blocked|CG| | |
| 62|Test mode | Testgmode |cc| |
| 95|Param.running|Parameters are being set lce| | o |
| 96|Param. Set A |Parame¥er set A is active lcc| | o |
| 97|Param. Set B |Parameter set B is active lcc| | o |
| 98|Param. Sef, CW|Parmameter set C is active lcc| | o |
| 99|Param. Sgt D, |Parameter set D is active lcc| | o |
| 100|Wrong SW-~vefrs |Wrong software-version lc | |
| 101|Wrong dev.{IDJWrong device identification lc | |
| 110|Annunc. lost"|Annunciations lost (buffer overflow) lc | | |
| 111|Annu. PC lost|Annunciations for PC lost lc | |
| | lc | |
| lcel ||
| lcel ||
| lcel ||
| lcel | |
| lcel ||
| lcel ||
| lecel ||

oo
QOO

124 |LED Buff.Inva|LED annunciation buffer invalid

Siemens AG - November 1999



Appendix

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual

Order No. C53000-G1176-G108-3

|FNo. |Abbreviation | Meaning

129 |VDEW-StateInv|VDEW state invalid

135|Chs Error

136 |Chs.A Error
137 |Chs.B Error
138|Chs.C Error
139 |Chs.D Error
143 |Failure 15V
144 |Failure 5V
145|Failure 0OV

154 |Fail. TripRel|Supervision trip circuit

168 |Failure Umeas|Failure:
203 |Flt.RecDatDel |Fault
204 |Flt.Rec.viaBI|Fault
205|Flt.Rec.viaKB|Fault
206 |F1lt.Rec.viaPC|Fault

244 |D Time=
301|Syst.Flt
302 |Fault

355|>CB Aux. cl.

356 |>Manual Close|>Manual close

365|>Ctrl. by BI |>ContzelWby binary input

511|Device Trip
524 |I/In=
545 | T-Drop
546 | T-Trip

563|CB Alarm Supp)CB alarm suppressed

618|I[%]=
628|U[%]=
668|I =
678|U =
694 |% [Hz]=
950 Tmp . cat=
951 ['Tmp . amb=
952 |R[Q]=
958 | X[Q]=
954 |Phi[°]=
1000 |Trip No =

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| 361|>VT mcb Trip |>U Lifie, side VT MCB tripped
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

o e
|op|Ft|IOT |
ot A +omt -+ 4
|CGI N
|Error in check sum | CG | | |
|Error in check sum for parameter set A |CG| /' |
|Error in check sum for parameter set B |CG|( | |
|Error in check sum for parameter set C,_|CG, | |
|Error in check sum for parameter set D §CG| | |
|Failure of internal 15 VDC power suppl¥y|CG| | OT|
|Failure of internal 5 VDC power supply |[CG| | OT|
|Failure of internal 0 VDC power g@pply® |CG| | OT|
lce| ||
155|Failure MEA 1|Failure of analog input MEAL |cc| | oT|
156 |Failure MEA 2|Failure of analog input MEA2 |ce| | oT|
157 |Fail. MAIN CB|Failure of main circuit breakex lc | | oT|
158 |Fail.TEMPSENS |Failure of outdoor temp.§§ensing |cc| | oT|
159 |LSA disrupted|LSA (system interface) disrFupted lcc| | |
Measuring voltages absent |ce| | oT|
recording datagdéleted lc | | |
recording initiated”via bin.input|C | | |
recordingdinitiateéd via keyboard |C | | |
recordin@yindtiated via PC interf|C | | |
|Diff. time offWg¢loek synchronism | M| | |
|Fault in the power System |celc |
|F1lt. event w. gensecutive no. | |c |
|>Circuit breaker aux. contact closed |CG| |IOT|
|| |ror|
c | |ror|
lce| [T |
501 |Device FltDet|Geperal fault detection of device | | | oT|
502 |Dev. Drop-off |Genexral ‘drop-off of device | |c |
|GeReraltrip of device | | | oT|
| Interrupted current (I/In) | |c | |
ppime”from fault detection to drop-off | | |
Time from fault detection to trip || |
561|Manual Close p€drcuit breaker manually closed (pulse)|C | | OT|
| | | oT|
564 |CB Alarmf{Supp|CB alarm suppressed thermal prot. AR | | | oT|
|Operational measurement: I[%]= | M| |
|Operational measurement:U[%]= | M| |
|Operational measurement: I = | M| |
|Operational measurement: U = | M| |
|Frequency £ [Hz] = | M| | |
|Operat. meas. temp. of catenary | M| |
|Operat. meas. ambient temperature | M| | |
|Resistance | M| | |
| Reactance | M| | |
| Power angle | M| | |
|Number of trip commands issued | M| |
e e e e e e e e e e e e e e e e e e e e e
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R Sy +
|FNo. |Abbreviation | Meaning |op|Ft|IOT|
e TR e ottt
|1007 |2I/In= |Accumulated interrupted curr. I/In | M| | |
|1011|TH-AR= |[No. of AR commands: therm. prot. | M| | |
|1012 |AR RAR= |[No. of auto-reclose commands: RAR | M| £] |
|1013 |AR DAR= |No. of auto-reclose commands: DAR | Mo | |
|1018|I/In= |Last trip current I/In= | M| N

|1106 |>Start FltLoc|>Start fault locator |CGy,. JIOoT|
|1110|FltLoc block |Fault locator is blocked fenl |

|1114 |Rpri= |Fault resistance, Ohm prim. | ¢ |

|1115|Xpri= |Fault reactance, Ohm prim. (% |c |

|1117 |Rsec= |Fault resistance, Ohm sec. P ojc |

|1118|Xsec= |Fault reactance, Ohm sec. | |c | |
[1119|d km= |Distance to fault in km | |c | |
|1120|d & = |Distance to fault in % | |c |

|1121|Fault section|Fault in section | |c | |
|1129 |FltLoc imposs|No calculation of distancegpossible | |c | |
|1130|F1lt dist > |Distance to fault out of ramge | |c |

|1156 |>CB Test |>CB test start | | |1O0T|
| 1158 | >CBtstTRP/CLS|>CB test trip/close cyclelstart | | |zoT|
| 1173 |CBtstTRIP/CLS|CB test trip/closefcycile @n progress |ce| | oT|
|1174|CB in Test |circuit breaker t@st An progress |cc| | oT|
|1181|CB Test Trip |Circuit breaker ‘“ests, General trip | | | oT|
|1186 | Test MAIN CB |Circuit breaker tesg: Trip main CB lc | | oT|
|1187|Test SPARE CB|Circuit breakey’ test: Trip spare CB lc | | oT|
|1190|0p.Imp.forw. |Operational Impedance forward dir. | | | oT|
|1192 |Reset Tmp Bup|Reset temper@ture®back up lc | |

|1401|>B/F on |>Switch ®n breaker fail protection | | |zoT|
|1402|>B/F off |>switch off§breaker fail protection | | |zoT|
|1431|>B/F Start |>ext., start breaker failure protection | | |IOT|
|1451|B/F off |Breakeryfall protection is switched off|CG| | OT|
|1455|B/F fault |Break@r faflure : fault detection | |c | oT|
|1471|B/F Trip | Trip by breaker failure protection | |c | oT|
|1484 |B/F s.ordProt|B/Fs, pi€k up superordinat.prot.relais | |C | OT|
|1485|B/F T-SP |De¥ay) time for back up trip expired | |c | oT|
|2001|>Emer. ON |>Swistch ON emerg. overcurrent prot. | | |zoT|
|2002 |>Emer. OFF |>8witch OFF emerg. overcurrent prot. | | |zoT|
|2051 |Emer. off | Bmergency O/C protect. is switched off |CG| | OT|
|2054 |Emer. mode |Emergency O/C protection is running |ce| | oT|
2091 |Emer. I>> |Emerg. O/C phase fault detection I>> | |c | oT|
2121 |Emer. TI>> |Emerg. O/C prot.: Time TI>> expired | |c | oT|
|2141|Emer.Gen &rip|Emerg. O/C protection: General Trip | |c | oT|
|2701|>AR%on |>AR: Switch on auto-reclose function | | |1OT|
| 2702 | BRe0f £ |>AR: Switch off auto-reclose function | | |IOT|
| 27034>AR, block |>AR: Block auto-reclose function |ce| |1OT|
| 2708Y>RAR block |>AR: Block rapid auto-reclose |ce| |1OT|
| 27094=>DAR block |>AR: Block delayed auto-reclose |cc| |1OT|
|2%10)| >Th-AR block |>Th-AR: Block thermal AR-function | | |zIOT|
[2711]>ext.Start AR|>AR: External start for internal AR |c | |zoT|
I — — — +
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|FNo. |Abbreviation | Meaning |op|Ft|IOT|
ot A +o—t -+ 4
|2712|>ext. Trip AR|>AR: External. trip for internal AR |c | "] IOT|
|2718|>Th-AR ON |>Th-AR: Switch on thermal-AR function | | [TQT|
|2719 |>Th-AR OFF |>Th-AR: Switch off thermal-AR function | (]| /&OT|
|2730|>CB ready |>AR: Circuit breaker ready for reclose |o |( JTIOT|
|2781|AR off |AR: Auto-reclose is switched off |cGy,. | oT|
|2784 |AR not ready |AR: Auto-reclose is not ready h | | oT|
|2787|CB not ready |AR: Circuit breaker not ready |cG| | oT|
|2793 | Th-AR not rdy|Th-AR: Thermal AR not ready [¥ | | oT|
|2794 | Th-AR off | Th-AR: Thermal AR is switched off |cc| | oT|
|2801|AR in prog. |AR: Auto-reclose in progress | | | oT|
|2805|Th-AR in prog|Th-AR: Thermal AR in progress |ccg| | oT|
|2812|RAR T-act.run|AR: Action time for RAR ig runhing | | | oT|
| 2813 |RAR Tdead run|AR: dead time for RAR is running | | | oT|
|2817 |RAR Zone Rel. |AR: Zone extension for rapidfgeclosing | | | OT|
|2819 | ThAR Tdead ru|Th-AR: dead time is running | | | oT|
| 2832 |DAR T-act.run|AR: Action time for DARYis running | | | oT|
| 2833 |DAR Tdead run|AR: dead time for DARFis running | | | oT|
| 2837 |DAR Zone Rel. |AR: Zone extension for/delayed reclose | | | OT|
|2851|AR Close Cmd. |AR: Close command fromaduto-reclose | |c | oT|
| 2855 | Th-AR ClosCmd|Th-AR: Close cOmmand from thermal AR lc | | oT|
|2861|AR T-Recl.run|AR: Reclaim tme “ds running | | | oT|
| 2862 |AR successful |AR: Auto-reclose&ycyc€le successful | |c | oT|
| 2863 |Definit.Trip |AR: DefinitiWe trip | |c | oT|
| 2866 | Th-AR T-Recl.|Th-AR: Therm.AR /reclaim time is running| | | OT|
|2867 | Th-AR success|Th-AR: Thérmal®AR cycle successful lc | | oT|
| 2868 | Th-AR def.Trp|Th-AR® Thermal AR definite trip lc | | oT|
|2877|Ilimit blckAR|AR: I dimit blocks AR function | |c |
|3601|>Dis.prot. on|>Distance protection is switched on | | |zoT|
|3602|>Dis.prot.off|>Distance protection is switched off | | |zoT|
|3651|Dist. off |DiStane€ protection is switched off |cc| | oT|
|3653|Dist. active |Distalce protection is active |cc| | oT|
|3671|Dist.Gen.FltefDis¥’: General fault detection | |c | oT|
|3740|Dist. 21 [Dist.: Fault detection Zone Z1 | |c | oT|
|3747|Dist.Z1B ppist.: Fault detection Zone Z1B | |c | oT|
|3753 |Dist.Z1L |[Dist.: Fault detection Zone Z1L | |c | oT|
|3771|Dist{\TL |Dist.: Time Tl ( Zone Z1 ) expired | |c | oT|
|3780|Dist. TLB |Dist.: Time T1B ( Zone Z1B ) expired | |c | oT|
|3783|Dist. T1L |Dist.: Time TIL ( Zone Z1L ) expired | |c | oT|
|3801|Dis.Gen. Trip|Distance protection: General trip | |c | oT|
|3810|Dis.Trép Z1 |Dist.: Trip in Zone Z1 | | | oT|
|3920|Dis zl1 forw. |Dist.: Zone Z1 forward active lcc| | oT|
|392Tpis z2 forw. |Dist.: Zone Z2 forward active |cc| | oT|
|3925|Dist.F1t.Z2K |Dist.: Flt. detect. Z2 (short circuit) | |C | OT|
|3926 |Dist.F1lt.Z2L |Dist.: Fault detection Z2 (overload) | |c | oT|
[3930 |Dis. Trip Z2K|Dist.: Trip in zone Z2 (short circuit) | | | OT|
[ 3931|Dis. Trip Z2L|Dist.: Trip in zone Z2 (overload) | | | oT|
e +
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|3943 |Fault forward|Fault detection forward
|3944 |Fault reverse|Fault detection reverse
|6601|>Th.Prot.on |>Thermal protection is switched on

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual Order No. C53000-G1176-C108-3
o + S
|FNo. |Abbreviation | Meaning |op|Ft|IOT
R e fomtomt o
|3935|Dist. T2K |Dist.: Time T2K (Zone Z2) expired | |c h
|3936 |Dist. T2L |Dist.: Time T2L (Zone Z2) expired |
|3941|zZsec= |Fault impedance, Ohm sec.

|

|

|6602|>Th.Prot.off |>Thermal protection is switched off | TOT |
|6603|>Cat.3 active|>Third catenary is active | TOT |
|6604 |>Cat.2 active|>Second catenary is active | |1IO0T|
|6605|>Cat.1l active|>First catenary is active @ | |zIOT|
|6610 | Th.Prot. off |Thermal protection is switched lcc| | oT|
|6612|F1lt. Th.Prot.|Thermal prot. fault detectio | | | oT|
|6613|Trip Th.Prot.|Trip thermal protection lc | | oT|
| 6614 |Close-lockout |Thermal protection closing kéck=eut |cc| | oT|
|6615|Th.Prot. Warn|Thermal protection warninggst lc | | oT|
|6616|Cat. 1 active|First catenary is active { |cc| | or|
|6617|Cat. 2 active|Second catenary is acti |cc| | oT|
|6618|Cat. 3 active|Third catenary is acti lcc| | oT|
|6751|>0/C I>>> on |>High-speed 0/C I> ched on | | |10T|
|6752|>0/C I>>> off|>High-speed 0/C I s switched off | | |1OT|
|6753|0/C I>>> off |High-speed 0/C > switched off |cc| | oT|
|6755|F1lt.det. I>>>|High-speed 0/C I>>3fault detection | |c | oT|
|6756 |T-I>>> exp. |High-speed 0/C expired | |c | oT|
|6757 | Trip I>>> |o/C protection phase trip | |c | oT|
S I +
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O

A.2 Reference Tables

Appendix A.2 contains reference tables for

L
function parameters, \
test/commissioning aids,
addresses for annunciations, measured values, etc., 0

configuration parameters,
operational control of the device.

The following tables list the texts for the maximum scope of de% ions. In individual cases, the

system displays only the data that applies to the respective yer
Reference Table for Functional Parameters 7S§

1000 PARAMETERS

transformer polarity

1100 POWERSYSTEM DATA g
t

1101 CT STARPNT
TOWARDS LINE [ 1] R line
TOWARDS BUSBAR [ 1] rds busbar
1103 Un PRIMARY a

min. 1.00

max. 150.00 *

1104 Un SECOND. Secondary rated voltage
min. 100 \Y
max. 110

1105 In PRIMARY Primary rated current
min. 10 A

@ Minimum retention time of alarm relay
0

ry rated voltage

1133
s

1135 Maximum close command duration
s

1141 Minimum trip command duration

S
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O

1200 DISTANCE PROTECTION V'S
1201 DIST.PROT. Distance protection function
ON [ ] on %
OFF [ 1 off \W
1202 RAR -> Z1B Distance zone Z1B effective befo
YES [ 1 yes
NO [ 1] no
1203 DAR -> Z1L Distance zone Z1lL effective ore DAR
YES yes
NO no
1204 Z1 Zone Zl: Impedance
min. 0.20 Q
max. 250.00
1205 Z1 REV Zone Zl: Impeda reyerse
min. 0.20 Q
max. 250.00 x
1206 Z1B Zone Z1B: Impedanc
min. 0.20 Q
max. 250.00
1207 Z1B REV Zone Im ance reverse
min. 0.20 Q
max. 250.00
1208 Z1L Zon : Impedance
min. 0.20 Q
max. 250.00
1209 Z1L REV S Zone Z1lL: Impedance reverse
min. 0.20
max. 250.00
1210 Z2 Zone Z2: Impedance
min. 0.20 Q
max. 250.00 ‘ ’
1211 Z2 REV Zone Z2: Impedance reverse
min. 0. @ Q
max. 250
1212 I> Current threshold for enable impedance zones
min. I/In
max. 2.
1213 ANGLE Zla Zone Zl: Angle alpha
min. —7% °
45
1214 Z1lb Zone Z1l: Angle beta
70 °
max. 140
121 NGLE Z2a Zone Z2: Angle alpha
min. -70 °
max. 45
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1220 ANGLE Z2b Zone Z2: Angle beta s
min. 70 °
max. 140 - %
1221 Tl Zone Zl: Delay time
min. 0.00 s
max. 0.30/ -
1222 T1B Zone Z1B: Delay time
min. 0.00 s
max. 60.00/ _
1223 T1L Zone ZlL: Delay time
min. 0.00 s
max. 60.00/x _
1224 T2K Zone Z2: Delay t s t-circuit
min. 0.10 s
max. 10.00/x _
1225 T2L Zone Z2: De t overload
min. 1.00 s
max. 60.00/x _
1227 DIREC. 21 Zone %1 tion
FORWARDS [ 1] Forwards
NON-DIRECTIONAL [ 1 No @ ectional
1228 DIREC. Z2 e %Z2: Direction
FORWARDS [ ] Forwar
NON-DIRECTIONAL [ 1 #Nor rectional
1229 dI/dT 3 Q t-circuit detection (di/dt)
min. 0.0
max. 1.0/ ¢
1230 MAN. CLOSE Distance protection effect: Manual close
%1/%2 UNDELAYE 1 21/22 undelayed
INEFFECTIVE ; ] Ineffective
1300 EMERGENCY @IRRENT PROT
1301 EMER.Q/C State of emergency overcurrent protection
ON [ ] on
OF [ ] off
1302 I>> Overcurrent threshold (DT) I>>
min. 0.25 I/In
max. ¢ 4.00 _
1303 TI>> Delay time for I>> TI>>
in. 0.00 s
X. 1.00/0 _
13 N. CLOSE Overcurrent stage effect: Manual close
I>> UNDELAYED [ 1 I>> undelayed
INEFFECTIVE [ 1 Ineffective
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1400 HIGH-SPEED OVERCURRENT I>>> s
1401 0o/C I>>> State of high-speed current protectionwI>>>
ON [ 1 on
OFF [ 1 off \
1402 I>>> Highset o/c threshold I>>>
min. 1.0 I/In

max. 20.0 -
1403 TI>>> Delay time for I>>> TI>>> 0
min. 0.000 s
max. 1.000/x _ Q
1404 MAN. CLOSE High-speed 0/C Manual close
[

stage e .
I>>> UNDELAYED I>>> undelayed
Ineffective

INEFFECTIVE

1409 VALUE I>>> High-speed 0/C u t processing
WITHOUT HARMON. Without harmonic
WITH HARMONICS With harmonics

1500 THERMAL PROTECTION &
1501 THERM. PROT statthe 1 protection
ON [ on
OFF off
o ‘-!\"

—_—

[R g —

—
[ R —

1502 TAU C ine time factor TAU
min. 2.0 mi
max. 15.0
1503  LIMIT CURR . @z current I/In catenary
min. 0.25
max. 2.00
1504 TEMP. RISE \ Temperature rise of catenary
min. 0 K
max. 100
1505 TEMP.END MAX. permitted temperature of catenary
min. 50 °c
max. \
1506 TMP. R Temperature alarm stage
min. °c
max. 1
1507 Ton/Tend Cooling factor Ton/Tend
min. 0,.50
max. 0.90
1508 2CAT. Correction factor for 2nd catenary
1.0
max. 3.0
150 ACT.3CAT. Correction factor for 3rd catenary
min. 1.0
max. 3.0
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O

1510 VAL .AMBTMP Fixed reference temp. for thermal protect;pn
min. -30 °c
max. 40 %
2800 DELAYTIMES ANNUNCIATIONS
2801 T-Annunc.l Delay time for 1lst user define nunciation
min. 0.00 s
max. 10.00 _
2802 T-Annunc. 2 Delay time for 2nd usex defined annunciation
min. 0.00 s
max. 10.00 _
2803 T-Annunc.3 Delay time for us defined annunciation
min. 0.00 s
max. 10.00 _
2804 T-Annunc.4 Delay time user defined annunciation
min. 0.00 s
max. 10.00
2900 MEAS.VALUE SUPERVISION %
2901 LIMIT U< T 1d for failed voltage monitoring
min. 0.05 n
max. 1.00 _
2902 T FAILED V D time for failed voltage monitoring
min. 1
max. 10/00 ‘ )
L 4
3400 AUTORECLOSE FU
3401 AR FUNCT Auto-reclose function
ON [ ] on
OFF [ of f
3402 AR BLO REV Auto-reclose block with reverse faults
NO [ 1 no
YES [ 1 yes
3403 MC (o] Auto-reclose block with manual close
YES [ yes
NO [ no
3404 I LIMIT AR Current threshold for blocking AR
min. ¢ 1 I/In
ax. 25/
3405 RECLAIM Reclaim time after successful AR
in. 0.50 S
max. 320.00
T-BLOCK MC Blocking duration with manual close
min. 0.50 S
max. 320.00
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3420 PRG I>>>AR
RAR ONLY
RAR AND DAR

3424 RAR T-ACT.
min. 0.01
max. 320.00/
3426 RAR T-DEAD
min. 0.01
max. 320.00

3443 DAR No.

min. 0

max. 9
3445 DAR T-ACT.

min. 0.01

max. 320.00/

3446 DAR T-DEAD
min. 0.01
max. 1800.00

AR-program for high-speed 0/C
RAR only

RAR and DAR

L 4
Rapid auto-reclose action time \%

S @
RAR dead time

s

Number of DAR shots Q

Delayed auto-reclos @time
s
DAR dead timeK\

3500 THERMAL AUTORECLOSE-FCT.

3501 THERM. AR

ON
OFF

3502 TH-AR No.
min. 0
max. 9

3503 T-RECL-TH

min. 1.00
max. 1800.00 &

—_ —
—_—

&

s
Auto- ose function for thermal protection
on

of

N R shots after trip thermal-protection

aim time after successful thermal-AR

3800 FAULT LOCATION O

3802 START

TRIP CO @
(]

3803 X1 SE

min
max
3804 dl
mi fﬁo
a 200.0
3805 C
. 0.05
ax. 50.00
d2
min. 1.0
max. 200.0

[ ]
[ ]

Start condition for fault locator
Trip command
Drop-off or trip

Reactance per unit length of section 1
Q/km

Linelength of section 1
km

Reactance per unit length of section 2
Q/km

Linelength of section 2
km
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3807 X3 SEC Reactance per unit length of section 3 P
min. 0.05 Q/km
max.  50.00 L %
3808 ds3 Linelength of section 3
min. 1.0 km
max. 200.0 -
3809 X4 SEC Reactance per unit length o e on 4
min. 0.05 Q/km
max. 50.00 _
3810 d4 Linelength of section
min. 1.0 km
max. 200.0 _
3811 X5 SEC Reactance per un e h of section 5
min. 0.05 Q/km
max. 50.00 _
3812 ds5 Linelength % i 5
min. 1.0 km
max. 200.0 2
3900 BREAKER FAILURE PROTEC.
3901 B/F PROT. ure protection will be activated by
OFF [ ]
ON, INTERN.START [ 1]
On, internal start
ON, EXTERN.START [£] , external start
ON, INT. OR EXT. ¥ , int.or ext.start
3903 T-SP-B/F Delay time for back-up trip
min. 0.10 S
max. 1.00/0
3905

T-UP-B/F O Delay time for superordinated protect. relays

min. 0.10 s
max. l.O@
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Tests and Commissioning Aids 7SA51X Pu

4000 TESTS
4100 THERMAL PROTECTION TESTS @
4101 CAL.TMP.CAT Clearing the calculated temp §of tenary
4300 CB TEST TRIP-CLOSE CYCLE
4304 CB TEST Circuit breaker testyw (main CB)
4305 CB TEST Circuit breaker test AR (spare CB)
4400 CB TEST LIVE TRIP \
4401 CB TRIP Circuit bre rip test main circuit breaker
4402 CB TRIP CB trip te e circuit breaker
4900 TEST FAULT RECORDING
4901 FAULT REC. Initd n of fault recording
4P~:Ei’ ’

4
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Annunciations, Measured Values etc. 7SA51X

O

4
5000 ANNUNCIATIONS \%
5100 OPERATIONAL ANNUNCIATIONS :@
5200 LAST FLT TO 3rd LAST FAULT Q
5300 4th LAST TO 6th LAST FAULT
5400 7th LAST TO 9th LAST FAULT \
5500 10th LST TO 12th LAST FAULT
5600 CB OPERAT. STATISTICS \
5601 TH-AR= of AR commands: therm. prot.
5602 AR RAR= of auto-reclose commands: RAR
5603 AR DAR= . of auto-reclose commands: DAR
5604 Trip No = L 4 mber of trip commands issued
5607 _I/In= ‘~§~' Accumulated interrupted curr. I/In
5610 I/In= K Last trip current I/In=
5700 OPERATIONAL M&VALUES
5701 = Operational measurement: I =
5702 Operational measurement: U =
5703 t= Operat. meas. temp. of catenary
5704 Operat. meas. ambient temperature
5705 Operational measurement: I[%]=
5706 Operational measurement:U[%]=
5707 Frequency f [Hz] =
5709 Resistance
5710 Reactance
5711 Power angle
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O

Reference Table for Configuration Parameters 7SA51X

6000 MARSHALLING

4
6100 MARSHALLING BINARY INPUTS 0@

6101 BINARY INPUT 1 Binary input 1

6102 BINARY INPUT 2 Binary input 2

6103 BINARY INPUT 3 Binary input 3 K
6104 BINARY INPUT 4 Binary in s

t
6105  BINARY INPUT 5 Binar@ut 5
6106  BINARY INPUT 6 @\ary input 6

6107 BINAR T Binary input 7

5
&
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6108 BINARY INPUT 8 Binary input 8 r's
\@

6109 BINARY INPUT 9 Binary input 9

6110 BINARY INPUT 10 Binary input 10

6111 BINARY INPUT 11 Binary input 11

6112  BINARY INPUT 12 Binary inp @

6200 MARSHALLING SIGNAL’RE YS
6201 SIGNAL RELAY 1 & relay 1

6202 SIGNAL RELAY Signal relay 2

6203 SIG E 3 Signal relay 3
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6204 SIGNAL RELAY 4 Signal relay 4 s
6205  SIGNAL RELAY 5 Signal relay 5 (b

6206 SIGNAL RELAY 6 Signal relay 6

6207 SIGNAL RELAY 7 Signal relay 7

6208

6209

6210

6211

S

SIGNAL

RELAY

8 Signal relay @

SIGNAL

RELAY

9 Signal r

SIGNAL

RELAY

10 E fﬁal Eelay 10

SIGNAL

REI@ Signal relay 11

N
&

A-20

Siemens AG - November 1999



Appendix

Numerical Overhead Contact-Line Protection 7SA518/519V 3.2 — Instruction Manual Order No. C53000-G1176-,

6212

6213

6214

6215

6216

6217

6218

6219

O

SIGNAL RELAY 12 Signal relay 12 P
\@

SIGNAL RELAY 13 Signal relay 13

SIGNAL RELAY 14 Signal relay 14

SIGNAL RELAY 15 Signal relay 15

SIGNAL RELAY 16 Signal rel

SIGNAL RELAY 17 Signa

L 4
SIGNAL RELAY 18 @al relay 18

SIGNAL KEZ? Signal relay 19
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O

6220 SIGNAL RELAY 20 Signal relay 20

L 4
6221 SIGNAL RELAY 21 Signal relay 21 &

6222 SIGNAL RELAY 22 Signal relay 22

6223 SIGNAL RELAY 23 Signal relay 23

S

6300 MARSHALLING LED INDICATORS

6301 LED 1 LED 1 \

6302  LED 2 LEE\é

6303 LED 3 GD 3

6304 LED 4 LED 4

=
&
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6305

6306

6307

6308

6309

6310

6311

6312

O

LED 5 LED 5 V'S
\@
LED 6 LED 6
LED 7 LED 7
LED 8 LED 8
&8
S
LED 9 LED 9 @
LED 10 LED 1
LED 11
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6313

O

LED 13 LED 13

-
o &

6314
6400 MARSHALLING TRIP RELAYS @
6401 TRIP RELAY 1 Trip relay 1
6402 TRIP RELAY 2 Trip relay 2 2\
6403 TRIP RELAY 3 Trip relayé ?
6404 TRIP RELAY 4 Tri\é 4
xS
6405 TRIP RELAY 5 ip relay 5

R
&
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7000 OP. SYSTEM CONFIGURATION
7100 INTEGRATED OPERATION
7101 LANGUAGE
ENGLISH [ ]
DEUTSCH [ 1]
7102 DATE FORMAT
DD.MM.YYYY ]
MM/DD/YYYY 1
7105 OPER. 1lst L
7106 OPER. 2nd L
7107 FAULT 1lst L
7108 FAULT 2nd L
7110 FAULT INDIC
WITH FAULT DETEC [ 1]
WITH TRIP COMM. [
7151 CW-LEVEL 1
min. 1
max. 999999
7152 CW-LEVEL 2
min. 1
max. 999999
7153  CW-LEVEL 3
min. 1
max. 999999 \
7154  CW-LEVEL 4
min. 1
max. 999
7200 PC/SYST ERFACES
7201 DE DD,
min.
max. 4
7202 FEED%& ADD.
min. 1
ax. 254
72 BST. ADD.
in. 1
max. 254
8 FUNCT. TYPE
min. 1
max. 254

4
Language %
English
German @

Date format
dd.mm.yyyy
mm/dd/yyyy

Operational message for isplay line

Operational message d display line

display line

Fault messa nd display line

Fault i tion: LED and LCD
With_fa ection
Wi ip mmand

() d for level 1

@ord for level 2
04(‘?
\ odeword for level 3

Codeword for level 4

Device address

Feeder address

Substation address

Function type in accordance with VDEW/ZVEI
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7209 DEVICE TYPE Device type s
min. 0
max. 255 %
7211 PC INTERF. Data format for PC-interface \
DIGSI V3 [ 1] DIGSI V3
ASCII [ ] ASCII @
7214 PC GAPS Transmission gaps for PC-inter
min. 0.0 S
max. 5.0 —_——
7215 PC BAUDRATE Transmission baud rate £ PC-Interface
9600 BAUD [ 1 9600 Baud
19200 BAUD [ 1 19200 Baud
1200 BAUD [ 1] 1200 Baud
2400 BAUD [ 1 2400 Baud
4800 BAUD [ ] 4800 Baud
7216 PC PARITY Parity and sto i for PC-interface
DIGSI V3 ] DIGSI V3
NO 2 STOP ] No parity,2 st its
NO 1 STOP ] No parity, t
7221 SYS INTERF. Data f system-interface
VDEW COMPATIBLE [ 1] VDEW tible
VDEW EXTENDED [ 1] VDE nded
DIGSI V3 [ ] DIGS
LsSA []
7222 SYS MEASUR. ent format for system-interface
VDEW COMPATIBLE [ 1] mpatible
VDEW EXTENDED 1] extended
7224 SYS GAPS ansmission gaps for system-interface
min. 0.0 K
max. 5.0 &
7225 SYS BAUDR. Transmission baud rate for system-interface
9600 BAUD ] 9600 Baud
19200 BAUD [ ] 19200 Baud
1200 BAUD [ ] 1200 Baud
2400 BAU. \ [ ] 2400 Baud
4800 BAUD [ ] 4800 Baud
7226 SYS PA Parity and stop-bits for system-interface
VDEW/DIGS [ 1] VDEW/DIGSI V3/LSA
NO 2 STOP [ 1] No parity,2 stopbits
NO 1 STQP [ ] No parity,l stopbit
7227 SYS-SWITCH Online-switch VDEW-DIGSI enabled
[ 1 no
[ 1 yes
723 SYS PARAMET Parameterizing via system-interface
(0] [ no
YES [ yes
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7400 FAULT RECORDINGS V'S
7402 INITIATION Initiation of data storage
STORAGE BY FD. [ ] Storage by fault det %
STORAGE BY TRIP [ 1] Storage by trip
START WITH TRIP [ ] Start with trip
7403 SCOPE Scope of stored data
FAULT EVENT [ 1 Fault event
FAULT IN POW.SYS [ ] Fault in power syst.
7410 T-MAX Maximum time period of u recording
min. 0.30 S
max. 5.00 -
7411 T-PRE Pre-trigger tim t recording
min. 0.05 s
max. 0.50
7412 T-POST Post-fault ti fault recording
min. 0.05 s
max. 0.50
7431 T-BINARY IN Storage tdme initiation via binary input
min. 0.10
max. 5.00/
7432 T-KEYBOARD 2 time by initiation via keyboard
min. 0.10
max. 5.00
7490 SYS LENGTH : h of fault record (former LSA)
660 VALUES FIX [ values fix
<=3000 VAL. VAR =3000 val. var
7800  SCOPE OF FUNCTI\
7812 DIST. PROT. Distance protection
EXIST [ ] Existent
NON-EXIST [ ] Non-existent
7813 EMERG. C Emergency overcurrent time protection
EXIST [ 1 Existent
NON I [ ] Non-existent
7814 HSP > High-speed overcurrent protection
NON-EX [ ] Non-existent
EXIST [ 1] Existent
7815 THERM;, PROT. Thermal protection
NON-EXIST [ 1 Non-existent
IST [ 1 Existent
7 TMP.SENSING Outdoor temperature sensing
ON-EXIST [ ] Non-existent

-30°C to +55°C
-55°C to +55°C

-30°C TO +55°C
-55°C TO +55°C

[]
[]
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7834

INTERNAL AR

Internal auto-reclose function

O

L 4
NON-EXIST [ 1 Non-existent
EXIST [ ] Existent %
7835 INT. TH-AR Internal AR-function for thermal p e on
NON-EXIST [ ] Non-existent
EXIST [ ] Existent
7838 FAULT LOCAT Fault locator
NON-EXIST [ ] Non-existent
EXIST [ ] Existent
7885 PARAM. C/O Parameter change-over
NON-EXIST ] Non-existent
EXIST ] Existent
7898 NO. OF SECT Total number of sec s
1 SECTION [ 1 1 line section
2 SECTIONS [ 1 2 line sections
3 SECTIONS [ 1 3 line section
4 SECTIONS [ 1 4 line sectio
5 SECTIONS [ 1 5 line section
7899 FREQUENCY Rated syst quency
fN 50 Hz [ fN 50
fN 60 Hz [ fN 6
7900 DEVICE CONFIGURATION
7901 CB TEST SEL functional test circuit breaker
MAIN CB [ 1] ai ircuit breaker
SPARE CB * e CB
MAIN + SPARE CB ] ain and spare CB
7902 RESPONSE BI Response-level for binary input
EDGE-TRIGGERED Edge triggered
CONTIN. SIGNAL Continuos signal
7903 FUNC.SWI.BY Function switch by
BINARY INPUT [ 1 Binary input
TELEGRAM [ Telegram
BLOCKED [ blocked
7904 AR w/ ST. Auto-reclose with distance protection
WITH AR [ With AR
WITHOUT AR [ Without AR
7905 AR w/I>>> AR initiated by high speed 0/C
w THOUT%R [ Without AR
I AR [ With AR
7906 EMERG Auto-reclose with emergency overcurrent prot.
HOUT AR [ Without AR
WITH AR [ With AR
R w/ EXT. Auto-reclose with ext. trip via binary input
WITHOUT AR [ Without AR
WITH AR [ With AR
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Operational Device Control Facilities 7SA51X

8000 DEVICE CONTROL

8101 DATE / TIME Actual date and time
8102 DATE Setting new date
8103 TIME Setting new time
8104 DIFF. TIME Setting difference

4
8100 SETTING REAL TIME CLOCK 0@

8200 RESET
8201 RESET Reset of LE

8202 RESET Reset of op al annunciation buffer

8203 RESET Reset of fault annunciation buffer
8204 RESET Reset of C ration counters
8205 RESET Res total of interrupted currents
8300 SYS-VDEW ANNUNC.-MEAS.VAL \g
8301 SYS TEST t via system-interface
OFF [ ]
ON
8302 SYS BLOCK L 4 ocking of monitoring direction via sys.-int.

OFF \ off
ON “;g' on
8500 PARAMETER CHANGE-OVER

8501 ACTIV PA Actual active parameter set
8503 ACTIVA G Activation of parameter set
SET Set a

SET Set b
SET Set c
SET D Set d

SET BY BIN.INPUT
BY LSA CONTR
L g

Set via binary input
Set by lsa control

—_ o, o,

Copy original parameter set to set A
Copy original parameter set to set B
Copy original parameter set to set C
Copy original parameter set to set D
Copy parameter set A to set B

Copy parameter set A to set C
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8516 COPY Copy parameter set A to set D S
8517 COPY Copy parameter set B to set A
8518 COPY Copy parameter set B to set C %
8519 COPY Copy parameter set B to set D ‘--~
8520 COPY Copy parameter set C to set A @
8521 COPY Copy parameter set C to set B
8522 COPY Copy parameter set C to set
8523 COPY Copy parameter set D to s
8524 COPY Copy parameter set D to SQ
8525 COPY Copy parameter set D t

9800 OPERATING SYSTEM CONTROL
9802 MONITOR Monitor

R
>

§
S

N
&
&

L 4
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A

Action Time, 3-19
Additional Functions
Technical Data, R -6
Triggering Check Functions, 3 - 25
User-Defined Annunciations, 3 - 2b
User-Defined Logic Functions, 3 - 25
Addresses
which require numerical input, 5 - 8
which require text input, 5 -8
without an Operator Input, 5 - 8
Annunciations
Annunciations for Circuit Breaker Operating Statistics, 5 - 38
Fault Annunciations, b - 34
General, 5-28
Operational Annunciations, 5 - 29
Resetting of, 5 - 41
Annunciator Relays, User-Defined Annunciations, 3 - 25
Application, Overview, 2 -1
Auto-Reclose AR
Auto-Reclose Cycles, 3-18
Binary Input and Output Functions, 3 - 19
Blocking, 3 -22
Connection with Protection Functions, 3 - 19
Execution, 3 - 20
Fault Annunciations, 5 - 37
Flow Chart, Successful, 3-22
Flow Chart, Unsuccessful, 3 - 21
Operational Annunciations, 5 - 32
Programs and Time Terms, 3 - 18
Settings, b - 22
Technical Data, R -5
Testing the AR, 5-48
Automatic Reclose AR, General, 3 -17
Automatic Reclosing, AWE, Overview,of Functions, 2 -2
Auxiliary and Reference Voltages, 3 -2

B

Binary Inputs
Adapting the Coftrol Voltage, 4 - 2
BMarshalling goossibilities, 4= 23
Default Settings, 4(- 24
Direct Return Information, 5 - 29
Marshalling, 4 - 20
User-Defined Annunciations, 3 - 2b
Binary Outputs, 3 - 26
Block Djagram
7SAb18, R - 14
73AB19'R - 15
Breaken Fatlure Protection
FatiltsAnnunciations, b - 38
Eunction, 3-14
kogic Diagram, 3 - 14
Operational Annunciation, 5 - 32
Settings, b - 27
Technical Data, R -5

C

Central Functions, 3 -1
Change in the Overtemperatdre, Caleulation, 3 - 11
Characteristics, Overview, 291
Circuit Breaker
Annunciations of Circuit Breaker Testing, 5 - 33
Checking, 3 -25
Operational Anp@ingiations of Parameter
Changeovepand Control, 5 - 34
Testing Trip-ClosgCycle, 5 - 51
Trip Testing, 5549
Circuit Breaker O perating Statistics, Annunciations, 5 - 38
Circuit-Breakef Failure Protection System, Overview of
Functions,, 2=2
Clock Chip
Positierton the Basic Card, 6 -4
Replacing the, 6 -3
Command Circuits, 3 -2
Command Relay
Command Circuit, 3-2
Hardware Monitoring, 3 -2
Instantaneous Release, 3 -6
Commissioning, 5 - 47
Commissioning using Primary Quantities, Current and
Voltage Testing, 5 -49
Commissioning with Primary Quantities
Circuit Breaker Test Trip-Close Cycle, 5 - 51
Directional Testing with Load Current, 5 - 49
Trip Testing with the Circuit Breaker, 5 - 49
Configuration
Configuration of the Serial Interfaces, 4 - 8
Operator Functions, 4 -4
Protective Functions, 4 - 14
Setting Operational Parameters, 4 -4
Settings for Fault Recording, 4 - 12
Connection, 4 -2
Terminal Connection Diagram for 7SA518, R - 12
Terminal Connection Diagram for 7SA519, R - 13
Connections
Checking, 4 -2
Connecting Plugs of 7SA518, R - 11
Connecting Plugs of 7SA519, R - 11
Overview, 2 -7
Construction, 2 -7
Counting the Triggering and Switch-On Commands, Overview of
Functions, 2 -3

D

Data Connection, Checking, 4 - 3
Data Storage and Transfer, Overview of Functions, 2 - 3
Date and Time, Setting and Synchronizing the, 5 - 41
Dead Time, 3-19
Default Settings
Binary Inputs, 4 - 24
Indications, 4 - 33
Signal Relays, 4 - 31
Delayed Auto-Reclose, 3-18
Designs, 2-4
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Device
Corrective Maintenance, 7 - 1
General Device Data, R -1
General Fault Annunciations, b - 3b
General Operational Annunciations, 5 - 30
Interchangeability, R -9
Operating Conditions, R -9
Presentation of the Front Panel, 5 -3
Setting of, 4 - 17
Storage, 8 -1
Unpacking and Repacking, 4 - 1
di/dt Stage, 3 -6
Diagrams of Binary Inputs and Outputs, Fault Location, 3 - 16
Dimensions, 2 -5
Direction Determination, 3 -4
Display, Information via Display Field, 3 - 26
Displays
Initial displays, 5 - 10
Membrane Keyboard and Display Panel, 5 - 1
Signal Processing, 3 - 26
User-Defined Annunciations, 3 - 2b
Distance Measurement, 3 -3
Distance Protection
Current Threshold for Enable Distance Measurement, 3 -3
Determining the Short-Circuit Impedance, 3 -4
di/dt Stage, 3 -6
Direction Determination, 3 -4
Fault Annunciations, b - 36
Instantaneous Release, 3 -6
Logic Diagram, 3 -7
Manual Close Handling, 3 -8
Operational Annunciations, 5 - 31
QOvercurrent Time Protection, 3-8
Overview of Functions, 2 -2
Protection on Switching to a Short-Circuit, 38
Range Control, 3 - 17
Settings, 5-13
Technical Data, R -4
Testing Distance Zones, 5 -48
Tripping Characteristics, 3-4,3-5
Tripping Logic, 3 -6

E

Emergency OvercurrehtProtection
Fault Annunciations, 586
Operational Annunciations, 5 - 32
Settings, b - 17
Technical Data, R -6
Error Locatien, Overview of Functions, 2 -2

F

FaultsAnnunciations, b - 34
Faulg, Location
Binary Inputs and Outputs, 3 - 16

Fault Location Calculation, 3 - 1543 - 16
Initiating and Blocking, 3 - 15
Operational Annunciation, 5 - 33
Settings, 5 - 25
Technical Data, R -4
Fault Locator, Fault Annunciatiens, 5 .37
Fault Recording
Function, 3 -27
Setting of, 4 - 12
Fault Recordings, Technical'Data, R - 6
Flow Chart
AR, SuccessfulBy: 22
AR, Unsuccessful, 3%21
ThermalRrotection Auto-Reclose, Successful, 3-23, 3-24
Formula
Change inithe'Qvertemperature, 3 - 11
Conversion‘of Primary Values to Secondary Values, 5 - 25
Rangeyof a Distance Zone, 5 - 13
Trip, Timens - 11
Ffont Viewsb - 3
Runctional Parameters, Setting of, 5 - 8
Functions, Programming Scope of, 4 - 15
Fanctions, Overview, 2 -2

G

General Device Data, Settings, b - 11

H

Handling Annunciations, Faults and Measured Values,
Annunciation Processing, 3 - 26
Handling Annunciations, Faults and Measured Values
Fault Recording, 3 -27
Operational Measurement and Measurement Transforming, 3
-27
High-Speed Emergency Overcurrent Protection, Operational
Annunciations of, b5 - 32
High-Speed Overcurrent Protection |>>>
Fault Annunciations, 5 - 37
Function, 3-9
Logic Diagram, 3 -9
Settings, 5- 18
Technical Data, R -5
Housing, 2-4,2 -5

Indications
Default Setting, 4 - 33
Marshalling of, 4 - 32
Signal Relays, 4 - 36
Instantaneous Release, 3 -6
Interchangeability, R -9
Interfaces
Configuration of, 4 - 8
Technical Data, R -2

Siemens AG - November 1999



INDEX

Numerical Overhead Contact-Line Protection 7SA518/519 V3.2 - Instruction Manual

Order No. C53000-G1176-6108-3

J

Jumper/Solder Jumper Settings, R -9

K

Keys, b -1

L

Logic Diagrams
Breaker Failure Protection, 3 - 14
Distance Protection, 3 -7
Emergency Overcurrent Protection, 3 - 8
High-Speed Overcurrent Protection [>>>, 3-9
Thermal Protection, 3 -13

M

Marshalling
Binary Inputs, 4 - 20
General, 4-18
Indications, 4 - 32
Trip Relays, 4 - 34
Maximum Close Command Duration, 3 - 19
Measured Value Recording, 3 -2
Measured Value Supervision
Settings, b - 22
Technical Data, R -6
Membrane Keyboard, Description of, 5 - 1
Membrane Keypad, Presentation of, 5 - 3
Memory Chips, 3-2
Message Store, Overview of Functions, 2y 3
Modules
Corrective Maintenance, 7 - 1
Interchangeability, R -9
Removal and Insertion, 642
Storage, 8 -1
Monitoring Functions
Hardware Monitoring,, 3 -2
Monitoring th€ Extefnal Converter Circuits, 3 -2
Operational AnAunciations, 5 - 30
Overview of Functions{ 2 - 2
Software Monitoring, 3 - 2
Mounting, 4 -2
Mounting in Contrgl Board/in Switching Cabinet, Version, 2 -4

O

Operating Conditions, R -9
@peration
Conditions for, 4 -4
with a Personal Computer, 5 - 3
Operational Annunciations, 5 - 29
Operational Measurement, Overview of Functions, 2 - 3

Operational Measurement andyMeasurement
Transforming, 3 - 27

Operational Parameters, 4 -4

Operational preconditions, b 43

Ordering Data, 1 -2

Overcurrent High-Speed Rrotection)>>>, Overview of
Functions, 2 -2

Overcurrent Time Protection
Function, 3-8
Technical Data, R - 6

Overcurrent Time Rrotectién and Emergency Overcurrent
Protection, logic'Riagram, 3 - 8

P

PanelEiushy\Mounting or Cubicle Installation, Mounting and
Cénnection, 4 -2
Panel surface mounting
Meunting and Connection, 4 - 2
Version, 2 -4
Rower System Data
General Device Data, 5 - 11
Various Device Data, 5 - 12
Preparation for Operation
Checking the Connections, 4 -2
Checking the Data Connection, 4 - 3
Checking the Rated Data, 4 -2
Control Voltage, 4 -2
Mounting and Connection, 4 - 2
Programming, Scope of Functions, 4 - 15

R

Range Control, 3 - 17

Rapid Auto-Reclose, 3 - 18

Rated Data, Checking, 4 -2

Reading Out Operational Measured Values, 5 - 39
Reclaim Time, 3 - 19

Relay, Dialog with, 5 -1

Resetting, Annunciations and Counter Readings, 5 - 41
Resetting Counter Readings, 5 - 41

Routine Checks, 6 -1

S

Selection Data, 1 -2
Serial Interface, VDEW/ZVEI Special Settings, 5 - 43
Setting
Auto-Reclose AR, 5 -22
Breaker Failure Protection, 5 - 27
Date and Time, 5 -9
Device Configuration, 4 - 17
Distance Protection, 5 - 13
Emergency Overcurrent Protection, 5 - 17
Fault Location, b - 25
General Device Data, 5 - 11
High-Speed Overcurrent Protection [>>>, 5 - 18
Language, 4 -4
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Measured Value Supervision, 5 - 22
Serial Interface, b -43
Thermal Auto-Reclose Function, b - 24
Thermal Protection, 5 - 19
User-Defined Annunciations, b - 21
Various Device Data, 5 - 12
Short-Circuit Impedance, Determination of, 3 -4
Signal Processing
Displays and Binary Outputs, 3 - 26
Information to a Control Centre, 3 - 27
Information via Display Field or Operator Panel, 3 - 26
Signal Relay, Signal Processing, 3 - 26
Signal Relays
Default Settings, 4 - 31
Marshalling of, 4 - 25
Marshalling possibilities, 4 - 26
Standards and Guidelines, R -7

T

Technical Data
Functions, R -4
General Device Data, R - 1
Interfaces, R -2

Terminal Connection Diagram
7SAb18, R -12
7SAb19, R -13

Testing and Commissioning
Testing the AR, 5-48

Testing the Distance Zones, 5 -48
Testing the Thermal AR, 5 -48 V'S
Testing the Thermal Protection, 5 - 48
Testing the Times, b -48 \
Thermal Auto-Reclose
Operational Annunciations, 5 - 33 \
Testing the Thermal AR, 5 -48
Thermal Auto-Reclose Function, Setti@ﬂr
Thermal Protection
Function, 3 - 11
Logic Diagram, 3-13

Settings, 5 - 19 \@

Technical Data, R - 5
Testing the Times 5 -4

Thermal Protection Auto-Reclose
Flow Chart, Successful, 3-24
Flow Chart, Unsuccessful, 3-2
General, 3-23
Technical Data, R -5

Thermo-Protection, Overvie:

Thermo-Protection Automatic
2-2

s, 2-2
sing, Overview of Functions,

Time Stages, Testing t i -48

Transformer, Current and e, Directional Testing with Load
Current, b - 49

Transformers, C ta oltage, Current and Voltage Testing,

User Functions

Fault Location, 3 - 15
High-Speed Current Protection I>>>, 3-9
Thermal Protection, 3 - 10
User-Definable Messages, Overview of Functions, 2 - 2
User-Defined Annunciations
Settings, b - 21
Technical Data, R -6
User-Defined Functions
Automatic Reclose AR, 3-17
Breaker Failure Protection, 3 - 14
Distance Protection, 3 -3
Overview, 3-3
Thermal Protection Auto-Reclose, 3 - 23

\'/

Various Device Data, Setting of, 5 - 12
VDEW/ZVEI, Special Serial Interface Settings, b - 43
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