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A DANGER 
Electrical equipment contains hazardous 
voltages and high speed moving parts. 

This can cause severe personal injury 
or equipment damage. 

Always de-energize and ground the 
equipment before performing maintenance. 
Maintenance should be performed only by 
qualified personnel. 

The use of unauthorized parts in the repair of the equipment or tam­
pering by unqualified personnel will result in dangerous conditions 
which can cause severe personal injury or equipment damage. Fol­
low all safety instructions contained herein. 

IMPORTANT 

The information contained herein is general in nature and not 
intended for specific application purposes. It does not relieve the 
user of responsibility to use sound practices in application, installa­
tion, operation, and maintenence of the equipment purchased. Sie­
mens reserves the right to make changes at any time without notice 
or obligations. Should a conflict arise between the general informa­
tion contained in this publication and the contents of drawings or 
supplementary material or both, the latter shall take precedence. 

QUALIFIED PERSON 

For the purposes of this manual a qualified person is one who is 
familiar with the installation, construction, or operation of the equip­
ment and the hazards involved. In addition, he has the following 
qualifications: 

(a) is trained and authorized to de-energize, clear, ground, and 
tag circuits and equipment in accordance with established 
safety practices. 

(b) is trained in the proper care and use of protective equipment 
such as rubber gloves, hard hat, safety glasses or face shields, 
flash clothing, etc., in accordance with established safety pro­
cedures. 

(c) is trained in rendering first aid. 

SUMMARY 

These instructions do not purport to cover all details or variations in equipment, nor to provide for every possible contingency to 
be met in connection with installation, operation, or maintenence. Should further information be desired or should particular 
problems arise which are not covered sufficiently for the purchaser's purposes, the matter should be referred to the local sales 
office. 

The contents of the instruction manual shall not become part of or modify any prior or existing aggreement, commitment or 
relationship. The sales contract contains the entire obligation of Siemens Energy & Automation, Inc. The warranty contained in 
the contract between parties is the sole warranty of Siemens Energy & Automation, Inc. Any statements contained herein do 
not create new warranties or modify the existing warranty. "<!"� 0>. 

I 
,.... 
(') 
"<!" 
,.... 
.... 
(lJ 
> �--------------------------------------------------------------------______ _j8 www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 



Table of Contents 

1 Introduction 1 
1.1 About the Manual 1 
1.2 General Description 2 
1.3 Options 2 
1.3.1 Voltage Inputs 2 
1.3.2 SEAbus Communication Interface 2 
1.4 ISGS Wisdom Software -- 2 
1.5 Technical Data 3 
1.5.1 Applicable Standards 3 
1.5.2 General Technical Data 3 
1.5.3 Power Supply 3 
1.5.4 Input Circuit Ratings 3 
1.5.5 Output Contacts 3 
1.5.6 Isolation 4 
1.5.7 Impulse 4 
1.5.8 Electrostatic Discharge 4 
1.5.9 Surge Withstand Capability 4 
1.5.1 0 Electromagnetic Field 4 

2 Installation 5 
2.1 Overview 5 
2.2 Unpacking 5 
2.3 Relay Storage 5 
2.4 Mounting 5 
2.5 Wiring 6 

2.6 RS-232 Interface Connection 

(Data Port) 8 

2.7 Removing and Inserting the Cradle 

Assembly 8 

2.7.1 Removing the Cradle Assembly 8 

2.7.2 Inserting the Cradle Assembly 8 

3 Operation 9 

3.1 Overview 9 

3.2 Data Ports 9 

3.3 Controls and Indicators 9 

3.3.1 Keypad Description 9 

3.3.2 Front Panel Indicators 10 

3.3.3 LED Target Reset 10 

3.3.4 LCD and Pickup Messages 10 

3.4 Menu Structure 10 

3.5 Password 15 

3.6 Power On/Configuration 15 

3.6.1 Initial Power On Display 15 

3.6.2 Power On Meter Display 16 

3.7 Device and Protective Function 

Configuration 16 

3.7.1 Device Configuration (Address 1000)_ 19 

Contents 

3.7.2 CT Conf
_
iguration (Address 11 00} __ 19 

3.7.3 VT Con}1guration (Address 1200} __ 20 
3.7.4 Protective Function Configuration 21 
3.7.5 Overcurrent Instantaneous Phase w-

(Address 1500) 21 
3.7.6 Overcurrent Instantaneous Neutral or 

Ground 50N (Address 1600) 21 
3.7.7 Overcurrent Time Phase 51 

(Address 1700) 23 
3.7.8 Overcurrent Time Neutral or Ground 

51N (Address 1800) 23 
3.7.9 Directional Time Overcurrent Phase 67 

(Address 1900) 23 
3. 7.10 Directional Time Overcurrent Neutral or 

Ground 67N (Address 2000) 24 
3.7.11 Overvoltage 59 (Address 2200) 25 
3.7.12 Undervoltage 27 (Address 2300) 25 
3.7.13 Phase Sequence Voltage 47 

--

(Address 2400) 26 
3.7.14 Breaker Failure 50BF (Address 2800) _ 26 
3.8 Alarm Setpoints (Address 3000) __ 27 
3.8.1 Demand Parameters (Address 31 00) 27 
3.8.2 Power Parameters (Address 3200) -= 27 
3.9 Metering (Addresses 1400 and 4000) _ 28 
3.9.1 Breaker Statistics (Address 1400) __ 28 
3.9.2 Current Metering (Address 41 00) __ 28 
3.9.3 Voltage Metering (Address 4200) __ 28 
3.9.4 Power Metering (Address 4300) 28 
3.9.5 Frequency Metering (Address 4400}_ 29 
3.9.6 Min/Max Log Amps (Address 4600} _ 29 
3.9.7 Min/Max Log Volts (Address 4700) __ 29 
3.9.8 Min/Max Log Power (Address 4800)_ 30 
3.9.9 Min/Max Log Frequency 

(Address 4900) 30 
3.1 0 Internal Logs 31 

3.10.1 Event Log 31 
3.1 0.2 Trip Logs (Addresses 5100 -5800) __ 31 
3.11 Matrixing (Address 6400} 31 

3.12 Operating Parameters (Address 7000} _ 32 

3.12.1 Power On Meter Display 
(Address 7000) 32 

3.12.2 Alternate Parameter Sets 32 

3.12.3 Parameter Set (Address 71 00) 33 
3.12.4 Configure Communications Port 

SEAbus (Address 7200) 33 

3.13 Other Settings (Address 8000) 34 

3.13.11ime and Date Setting (Address 8100)_ 34 

3.13.2 Resets (Address 8200) 34 

3.13.3 Breaker Monitoring (Address 8300) __ 34 

3.13.4 Waveform Capture (Address 8400) __ 35 

ISGS, CBPM, ACCESS, SEAbus, WinPM, and SIEServe are trademarks of Siemens Energy & Automation, Inc. 
IBM is a registered trademark of International Business Machines, Inc. 
Windows is a trademark of Microsoft Corp. 

Siemens Energy & Automation, Inc. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



ii 

Contents 
4 Troubleshooting -------- 36 
4.1 Overview 36 

4.2 System 36 

4.3 Monitor Mode 36 

Appendix A Trip C urves 37 
A.1 Standard Inverse Time Overcurrent 

Equations 37 

A.2 Definite Inverse Equations-SEAS __ 37 

A.3 12 t Equation 37 
A.4 Custom Protective Curve 37 
A.5 Overvoltage Equations 38 
A.6 Undervoltage Equations 38 
A.? Time-Current Characteristic Curves_ 38 
A.B Time-Voltage Characteristic Curves_ 38 

Appendix 8 Metering -------- 42 
8.1 Accuracy 42 
8.2 Power Conventions 43 

Appendix C Schematics 44 
C.1 DC Trip System 44 
C.2 Breaker Monitoring Features 45 
C.2.1 Trip Coil Continuity Monitoring 45 
C.2.2 Trip Source Impedance Monitoring __ 45 
C.3 AC (Capacitor) Trip Systems 46 

Siemens Energy & Automation, Inc. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



1 Introduction 
The ISGS™ relay is designed and manufactured in accor­
dance with the latest provisions of the applicable IEEE, ANSI 
and NEMA standards. You must thoroughly read and under­
stand this user's manual before you begin any work with the 
ISGS relay. Successful application and operation of this 
equipment depends as much upon proper installation and 
maintenance by the user as it does upon the careful design 
and fabrication by Siemens. 

The purpose of this instruction manual is to assist the user in 
developing safe and efficient procedures for the installation, 
maintenance, and use of the equipment. 

Contact the nearest Siemens representative if any additional 
information is desired. 

A WARNING 
Electrical equipment operates at high voltages. 

When operated improperly, this equiipment can 
cause death, serious personal injury, and 
property damage. 

To avoid electrical shock and burns, this equipment 
must be installed, operated, and maintained only 
by qualified persons throughly familiar with the 
equipment, instruction manuals, and draw1ngs. 

Qualified Person 
For the purpose of this manual and produ

.
ct label� , a "Q�al­

ified Person" is one who is familiar w1th the 1nstallat1on, 
construction, and operation of this equipment, and 

.
the haz­

ards involved. In addition, this person has the following qual-

ifications: 

• 

• 

• 

Training and authorization to energize, de-energize, 

clear, ground, and tag circuits and equipment 1n accor-
dance with established safety pract1ces. 

Training in the proper care and use of protective equip­
ment such as rubber gloves, hard hat, safety glasses, 
face shields, flash clothing, etc. , in accordance w1th 
established safety practices. 

Training in rendering first aid. 

Signal Words 
"C · " 

The signal words "D anger," "Warning," and aut1on 

used in this manual indicate the degree of the hazard that 

may be encountered by the user or operator. These words 

are defined as follows: 

• Danger - indicates an imminently hazardous situation 
which, if not avoided, will result 1n death or senous 

injury. 

Siemens Energy & Automation, Inc. 

1 Introduction 

• Warning - indicates a potentially hazardous situation 
which, if not avoided could result in death or serious 
injury. 

• Caution- indicates a potentially hazardous situation 
which, if not avoided could result in moderate or minor 
injury. 

Required Procedures 
In addition to normal safety practices, user personnel must 
adhere to the following procedures: 

1. Always work on de-energized equipment. Always de­
energize a breaker, or contactor, and remove it from the 
equipment before performing any tests, maintenance, 
or repair. 

2. Always perform maintenance on equipment employing 
springs after the spring-charged mechanisms are dis­
charged . 

3. Always let an interlock device or safety mechanism per­
form its function without forcing or defeating the device. 

Field Service Operation 
Siemens can provide competent, well -trained Field Service 
Representatives to provide technical guidance and advisory 
assistance for the installation, overhaul, repair, and mainte­
nance of Siemens equipment, processes, and systems. 
Contact regional service centers, sales offices, or the factory 
for details. 

1.1 About the Manual 

This manual provides the necessary information to install, 
operate, maintain, and troublesho?t the !SGS relay. The 
manual is divided into several sections, w1th each sect1on 
providing detailed information about differe

.
nt aspects of the 

ISGS relay, Figure 1.1. Refer to the ap�hcable sect1on to 
locate detailed information about a �pec1fic feat�re, pro�e­
dure, or operation. A general overv1�w of the 1nformat1on 
contained in each section is provided 1n Table 1.1. 

Section 1: I ntroducti on Genera l  information a nd speci-
fications 

Section 2: I nsta llation U npa ck ing, mounti ng,  a nd wir -
ing 

Section 3: Opera ti on Initial iza tion, configuration, 
pa ssword, display, a nd meter-
ing 

Section 4: T roubl eshooting Identifi ca tion a nd resol ution of 
ba sic rela y a nd instal la tion 
pr obl ems 

Appendix A: T rip Curves Eq uations a nd curv es 

Appendix B: Meter ing Metering a ccura cy a nd meth-
ods of cal cula tion 

Appendi x  C: Schema tics Connection dia gram exa mples 

Table 1 .1 Sect1on Overv1ew 
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1 Introduction 

Figure 1.1 ISGS Relay 
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1.2 General Description 
The ISGS relay is a general purpose, multifunction, micro­
processor-based protective relay. In its standard configura­
tion, the relay performs protection, metering, and monitoring 
for three phase CT inputs and one ground CT input, and 
provides two breaker tripping contacts, plus one relay dis­
abled (alarm) contact. The relay disabled contact is a nor­
mally closed contact which remains open when the relay is 
functioning properly. The standard protection features are: 
instantaneous and time phase overcurrent, and instanta­
neous and time ground overcurrent. The standard metering 
features are: phase and neutral currents, average current, 
amps demand and min/max logs. The standard monitoring 
features include logging of: interrupted current on a per-pole 
basis, a counter for number of breaker operations, and indi­
cation of breaker position. For DC trip systems, trip source 
integrity and coil condition are also monitored. 

The ISGS relay includes a 2 line by 16 character liquid crys­
tal display (LCD) for viewing measured data and a 28 button 
keypad for local access to the data. The keypad also allows 
the operator to change various parameters and control relay 
functions. General relay status information is provided by the 
front panel LED indicators. Password security prevents 
unintentional changes to the relay parameters. An RS-232 
communications port is provided on the front panel for local 
parameter setup and control via a personal computer. 

The ISGS relay is supplied in an M1-size drawout case with 
dust tight front cover. The case is compatible with XLA con­
necting plugs that are commonly used to test relays. 

1.3 Options 

The ISGS relay is a dynamic, feature-rich device that can be 
used in numerous industrial and utility applications. Available 
options include voltage inputs, extended protective 
functions, and an RS-485 communications port (using 
SEAbus™ protocol). 

2 

1.3.1 Voltage Inputs 

Installation of the optional voltage input card provides three 
inputs for the connection of 115 V or 120 V rated VTs. These 
inputs extend the metering and protection capabilities as 
follows: 

1. Enhanced metering capabilities: kW, kVAR, kVA, PF, 
kW Demand, kWHR, kVARHR 

2. Directional overcurrent protection (67 & 67N) 

3. Over and under voltage protection (59/27) 

4. Voltage phase sequence protection (47) 

1.3.2 SEAbus Communication Interface 

Installation of the SEAbus Communication option card adds 
an RS-485 communication interface on the rear panel for 
connection to remote monitoring and control systems. 

This feature is compatible with the Siemens ACCESS™ 
System as well as WinPM™ power monitoring and control 
software, SIEServe™ software, and Wisdom software. This 
feature allows configuration, measurement, and protection 
functions to be performed or reviewed from a remote loca­
tion. 

1.4 ISGS Wisdom Software 

While it is possible to completely set up and configure the 
ISGS relay using the keyboard and display on the front 
panel, this task can also be accomplished remotely through 
either of the two communication ports (front or rear) 
described earlier. The available tool for this purpose is the 
ISGS Wisdom software package provided with the relay. 

In addition to setup and configuration, Wisdom software 
can also retrieve and display fault data stored in the relay. 
This includes the trip logs and the waveform capture buffers. 

Wisdom software can also display real-time relay status and 
metering data. 

Installation and use of the Wisdom program is extremely 
simple and straight forward. The program runs on a stan­
dard IBM™ compatible, personal computer under the Win­
dows ™ operating system. An extensive context -sensitive 
Help function is included. For anyone who might wish to 
evaluate the software off-line, a demonstration mode is pro­
VIded that allows all of the program functions to be exer­
cised without actual connection to an ISGS relay. 
Information on the methods and equipment required to con­
nect the personal computer to the relay are included in the 
Help function. 

In addition to allowing experimentation, the "demo" mode 
permits the user to create relay configuration files that can 
be saved and used at a later time to configure an actual 
relay. 

Please refer to the data sheet provided with the software 
package for further details. 
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1 .5 Technical Data 

1 .5.1 Applicable Standards 

The relay has been designed in accordance with the follow­
ing standards: 

ANSI I IEEE C37.90-1989 IEEE Standard Relays and 
Relay Systems Associated 
With Electric Power Apparatus 

IEC 255-4 Single Input Energizing Quan-
tity Measuring Relays With 
Dependent or Independent 
Time 

1 .5.2 General Technical Data 

Operating ambient temperature -20°C- +55°C 
(-4°F- +131°F) 

Storage temperature -40°C- +75°C 
(-40°F - + 16rF) 

Relative humidity The average relative humidity 

may be up to 55% outside of 
enclosure for temperatures up 

to 40oc, with excursions up to 

95% for a maximum of 96 

hours, without condensation. 

< 1500 M 
Altitude 

50 Hz or 60 Hz, software 

Frequency selectable 

-

power supp\y -

1.5.3 
7ic power supply 

\4BV("\9-56V), 

Rated voltages "\ 25 v (46 - "144 V), 

250 v (92 -288 V) 

<"10% -

permissible ripple 
-

AC power supply 
I "\20 V rms ("\02 - "\32 V, 

,__ Rated voltage 50-60Hz) -

power consumption <"15W 

-

1 

1 Introduction 

1 .5.4 Input Circuit Ratings 

Rated current (In) 

Maximum input current 

CT burden 

Rated voltage (Vn) 

Maximum input voltage 

VT burden 

1 .5.5 Output Contacts 

Tripping relays 

Contact configuration 
(TRIP1 and TRIP2) 

Contact rating 

Binary output contacts (80"\-
802) 

r-
r-

Max. switching voltage 

Max. switching current 

itching capacity 
Max. s�ents not interrupted 

(for cu � 
by independent means 

lhP source monitor 

-

1 A or 5 A, independently for 
phase and ground inputs 

5 x In continuous 

10 x In for 10 s 

100 x In for 1 s 

<0.1 VA for 1 ACT 

<0.5 VA for 5 ACT 

115V or120V 

for measurement: 1. 25 x Vn 
MOV protected at: 2. 5 x Vn 

150 kQ 

2 

N.O . (1 common point) 

rr--r� 
IEEE I ANSI C37.90-1989, 
section 6 .7 (Make and carry 

30 A for at least 2000 duty 

cycles resistive load, Inter-

rupted by independent means. 

Duty cycle: 200 rns on, 15 s 

off, 250 V) 

2 x N .0. (independent, not 

rated for tripping) 

300 VDC, 250 VAG 

SA 

oc: voltage dep��d��� 
50 W atV?. 
"\OO w at 48 V 
270 W at 35 V 

AC: 2000VA 

2"15 rnA tor 48 V supply 

63 rnA for "\ 25 V supply 

36 rnA for 250 V supply 
\"ty checked 

source qua 1 4 min 
approximately every 

-

.-1 
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2 Installation 

2.6 RS-232 Interface Connection 
{Data Port) 

T he front panel RS-232 data port is intended only for short­
term connections to a personal computer. Use this interface 
to perform initial setup or to read the ISGS relay data logs or 
waveform buffers. 

1 . Remove the relay case front cover. 

2. Locate the RS-232 connector located on the front 
panel of the cradle assembly. 

3. Connect the personal computer to the front panel 
RS-232 port using a standard DB-9 serial port connec­
tion cable (DB-9 male to DB-9 female or DB-25 female 
dependi�g on the type of port). This connection does 
not requ1re the use of special adapters or a null-modem 
cable. 

2.7 Removing and Inserting the 
Cradle Assembly 

Some of the setup and maintena . . manual require removal of th I 
nee procedures In this 

the drawout case. Use the 
e re a� cr�dle assembly from 

proper removal and insertion 
f
f
o

t
ll
h
owlng Instructions for the 0 e cradle assembly. 

IMPORTANT: The rela Electrostatic discharge! i�oduie contains CMOS circuits any of its components mu�t
o� aroun? the relay cradle o� straps or touch a ground 

e avoided. Use groundin the relay cradle. ed metal surface before hand lin� 
2.7.1 Removing the Cr Use the followin 

adle Assembly 
bly from the cas� procedures to remove the cradl · e assem-

1 . Remove the front cover. 

2. Remove the top and bottom connecting plugs. 

3. Loosen the cradle assembly by pulling the top release 
lever to the left and the bottom release lever to the right 
until the assembly ejects from the case. 

4. Grasp the cradle assembly by the edges of the front 
panel and pull it out of the drawout case. 

5. Place the cradle assembly on an anti-electrostatic sur­
face and perform the desired work. 

2. 7.2 Inserting the Cradle Assembly 

Use these procedures to reinsert the cradle assembly into 
the drawout case. 

1. 

2. 

3. 

4. 

5. 

!nsert the cr�dle assembly until the release levers come In contact With the protrusions on the case. 
Position the top and bott 1 slots on the levers align �� �he ease lev�rs until the 
case. e protrusions on the 

Use the release levers t fi . . 
assembly into the case 

o lnlsh Inserting the cradle 
assembly front panel u

�
t
��ly pressure to the cradle the case. e assembly fully seats in 

Insert the top and bott om connecting plugs. �heck for proper ins rr Installing the front c 
e lon of the cradle assembl b measured values ar���s�� s;eing if the expect�d Y e on the relay display. 
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3 Operation 

3.1 Overview 

This section explains how to operate the ISGS relay. Con­
tained in this section are the keypad explanation, relay menu 
structure, and the various parameter selections available for 
system configuration. 

To configure U1e relay the user must be granted access to 
the protection parameters, which requires the correct pass­
word. Access to the parameters will allow the user to 
change configuration and protective funct1on settings. If the 
user "saves" the changes, the relay will update its internal 
parameter database and implement the new parameters. 

If the changes 1nvolve device configuration or matrixing 
(address blocks 1000 through 1200, or 6400), rather than 
just a parameter change, the relay can require up to 30 sec­
onds to re-initialize. This will temporarily leave the circuit 
unprotected. Therefore, do not change the matrixing 
(address block 6400) or the device configuration (address 
blocks 1 000 through 1200) while the relay is in service. 

3.2 Data Ports 

The relay provides both RS-232 and, optionally, RS-485 
data interfaces. The RS-232 interface is located on the front 
panel of the relay and access to this feature is via a OB-9 
connector. Connection to the optional RS-485 interface is 
accomplished via pins 48, 49, and 50 on the rear panel. Use 

of either of these data interfaces will allow the same level of 

access to the system as the front panel keypad. This man­

ual covers only keypad operations. If you require more infor­

mation about the data interfaces, refer to the appropriate 

software manual (e.g., WinPM software or Wisdom soft-

ware). 

3.3 Controls and Indicators 

0 eration parameter selection, and control of the ISGS 

efay is pertormed using the front panel keypad and the rel�y 
r 

. h following procedures and the appropna e 

display. Use t e 
d desired information, or to change relay 

address to obta1ne 

parameters. 
. functions use the Arrow 

access relay informatiOn or 
ses o

'
r use the Direct ��ys to scroll through �elay

d��ed::�umber to go directly to 

Addr key and the specl IC a 

the information or functiOn. 
h down throug 

keys to scroll up or 
U e the 

use the D���:
s
:���s (1000, 1100d���o

��t��· a 
s
maior 

the maJor to scroll up or 

Single Arrow keys 

block (1101 ,1102, etc.). 

d Description . fl 
3 3 1 Keypa that are bne Y 

• · 
ad contains 26 keys, 

ad to display 

1\le ISGS relay k
l 
ey

3
p 

1 You can use the keY
o

P
rd is not nec-

'b d in lab e · · 

t rs A passw 1 descn e 
hange parame e . 

. or min-max ogs. 

information or � settings or to vieW tnp 
this section for 

essary to diSP ay I cable instructions In . g parameter or 

I'll ��� \C) \\16 �PP' �IJ\,'?.,6.'0.\es for cnangln 

\\� ' �"Cl(�\\\\� � 

Key Name 
Password 

• Direct Addr 
-

• 

Trip Log 

Target Reset 

a 
Double Arrow 

a Siegle Acmw 

Numeric 

• 
Decimal Point 

II 
Plus/Minus 

Backspace 

• . 

Infinity 

a 

3 Operation 

Function 
Accesses the password function, 
which is required for programming 
relay settings. 

Allows direct entry of addresses. 

Displays the tnp log. 

Resets the Trip LED. 

Scrolls through the maJOr address 
blocks. 

Scrolls through the addresses 

within a major address block. 

Saves new settings when followed 

by Enter, or assigns a function to 

an input or output when followed 

by a valid function number. 

Used to enter an address number 

after pressing Direct Addr, or to 

enter a numeric setting. 

Indicates a decimal point or the 

separation between month, day, 

and year, or between hours, 

minutes, and seconds. 

Toggles between positive and 

negative values. 

Deletes one character to the left. 

Programs the setting to the 

highest possible value 

Table 3.1 Front Panel Keys 
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3 o  per at ion 

' Major Addr. Block 

'1ooo 
1100 

1200 

1400 

1500 

1600 

1700 

1800 

1900 

2000 

2200 

12300 

-2400 

12800 

13100 

3200 

4100 

4200 

4300 

4400 

4600 

4700 

4800 

4900 

5100 
through 
5800 
6400 

7000 

l Function 

J Device configuration 

I CT configuration 

VT configuration 

Breaker Statistics 

5o Phase configuration 

50 Neutral or groun d configuration 

51 Phase configuration l d nfiguration 
1

51 Neutral or groun co 

1
67 Phase configuration 

d nfiguration 
J

67N Neutral or groun co 

J
59 Overvoltage configurati

�
n 

d ltage configuration j 27 un ervo 

1
47 Voltage phase sequ ence configuration 

50 BF Breaker failure configuration 1 Dem�d "'tpoint' '""'9"'''oo 

J Power setpoints configuration 

J Metering data: Current 

J Metering data: Voltage 

Metering data: Power 

Metering data: Frequency 
MiniMax log: Current 
MiniMax log: Voltage 
MiniMax log: Power 
MiniMax log: Frequency 
Trip log #1 
through 
Trip log #8 
Matrixing trip contacts 

. d operation steps Requ1re 
-11-3 I 1-9 J 1-14 

../ l 
../ I 

Remarks 

Note 1 

Note 1 

l ../ J Note 1 

../ l ../ I I l 
l ../ 

1 ../ l r- l ../ 
-

l ../ 

I ../ 
../ 

I ../ l 
I ../ l l 

l ../ l J ../ l 1 ../ l 
I ../ l ../ I 

../ 
../ I 
../ 
../ 
./ 

./ 

./ 

-

-

-

-

-

-

Note 1. See section 3.11. 

Operating parameters (LCD display lines) 
./ 

Not' t' Do oot choog, '""'9"'"ho "'"" "' """' '' io "�"'· Choogtog corn;g""tloo """" "'""""'"bo tim, of up to 30 S6Q) nds. 

During reinitialization, the relay does not provide protection. Table 3.5 Major Address Block Operation Steps 
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3 Operation 

Major Addr. Block Function Required operation steps Remarks 

1-3 1-9 1-14 
7100 Parameter sets ( normal/alternate) ,( 
7200 Communications port configuration ,( 
8100 T ime and date setting ,( Skip step 8. See details for data for-

mat. Message at step 7 is "CLOCK 
ADJUSTED." 

8200 Reset ( trip log, min/max, energy) ,( Skip steps 6-7. Messages at step 8 
are "IN PRO GRESS" and "SUC-
CESSFUL." 

8300 Breaker monitoring configuration ,( 
8400 Waveform capture configuration 

Not� 1: Do. �ot c�ange configuration while the relay is in service. Changing configuration causes reinitialization time of up to 30 seconds. 
Dunng re1n1tlalizatlon, the relay does not provide protection. 

Table 3.5 Major Address Block Operation Steps 

(Continued) 

3.7.1 Device Configuration (Address 1 000) 

Use this address block to configure the ISGS relay to match 
the line frequency, phase sequence, and breaker connection 
settings for your system. The available relay subaddresses 
are listed in Table 3.6.  To make parameter changes, you 
must first enter the password . If you only want to review the 
present settings, the password steps 4 and 5 are not neces­
sary. Perform parameter changes using steps 1 -9 of the 
standard operation sequence, Table 3.4. 

Note: Do not change device configuration (Table 3.6) while 
the relay is in service, as the relay can require up to 30 sec­
onds to reinitialize for this change. During reinitialization, the 
relay does not provide protection. 

Subaddress Parameter Selection 

1002 Frequency 60Hz or 50 Hz 

1003 Phase Sequence 123 ( ABC) or 132 
( ACB) 

1004 Breaker Connection Trip 1 or Trip 2 

Table 3.6 Device Configuration, Major Block 1 000 

The breaker connection parameter (1 004) defines which 
output contact (Trip 1 or Trip 2) is connected to open the cir­
cuit breaker. This information is used by the breaker failure 
function, if that function is enabled (see section 3. 7 . 1 4) .  
Also, refer to the discussion on matrixing in section 3. 1 1 .  

3.7.2 CT Configuration (Address 1 1 00) 

Use this address block to configure the I SGS relay to match 
the Phase CT Primary Rating and Neutral or Ground CT Pri­
mary Rating settings, and the CT input's Norm Power Flow 
settings to match your system. The available relay subad­
dresses are listed in Table 3.7. 

Siemens Energy & Automation, Inc. 

To make parameter changes, you must first enter the pass­
word. If you only want to review present settings, the pass­
word steps 4 and 5 are not necessary. Perform parameter 
changes using steps 1 -9 of the standard operation 
sequence, Table 3 .4. 

Note: Do not change CT configuration (Table 3. 7) while the 
relay is in service, as the relay can require up to 30 seconds 
to reinitialize for this change. During reinitialization, the relay 
does not provide protection. 

Subaddress Parameter Selection 

1101 Phase CT Primary 5 - 8000 A 
Rating 

1102 Neutral or Ground 5 - 8000A 
CT Primary Rating 

1104 Normal Power Flow Normal or Reverse 

Table 3.7 CT Configuration, Major Block 1 100 

The phase (1 1 01)  and neutral/ground (1 1 02) CT primary rat­
ings are independently configurable. However, when a resid­
ual sensing method is used for ground fault protection, the 
primary current ratings for the neutral CT and the phase CT 
must be equal. 

Power flow conventions (1 1 04) are defined such that "Nor­
mal" power flow is into the phase CT polarity mark, and 
"Reverse" power flow is out of the phase CT polarity mark. 
Figure 3.2 illustrates examples of normal and reverse power 
flow. 
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3 Operation 

Main Bus 

Normal Power Flow 
(Into CT Polarity Mark) 

Reverse Power Flow 
(Out of CT Polarity Mark) 

Figure 3.2. Nonnai/Reverse Power Flow 

3. 7.3 VT Configuration {Address 1200) 

Use this address block to configure the ISGS relay to match 
the VT primary rating and the VT connection setting for your 
system. These settings are available only if the voltage input 
option is installed on the relay. The available relay subad­
dresses are listed in Table 3.8. To make parameter changes, 
you must first enter the password. If you only want to review 
present settings, the password steps 4 and 5 are not neces­
sary. Pertonn parameter changes using steps 1-9 of the 
standard operation sequence, Table 3.4. 

Note: Do not change VT configuration (Table 3.8) while the 
relay is in seNice, as the relay can require up to 30 seconds 
to reinitialize for this change. During reinitialization, the relay 
does not provide protection. 

Subaddress Parameter Selection 

1 201 Primary Rating 1 20 - 138,0 00  v 
1 20 2  VT Connect Line-To-Line or 

Line-To-Neutral 

Table 3.8 VT Configuration, Major Block 1 200 

Voltage transformers may be connected in either of two 
ways: 

1. Two VTs connected open delta-open delta, or 

2 .  Three VTs connected wye-wye. 

For brevity, the open delta connection is referred to as L -L 
Qine-to-line), while the wye connection is refer\ed to as L-N 
(line-to-neutral). Wye-delta or delta-wye connection of VTs is 
not allowed. Figure 3.3 shows the correct VT connections 
and polarities. 

20 

1 2 3 

ISGS 

V1 

V2 

V3 

Wye-Wye VT Connection 

1 2 3 

Lj_ ISGS 

V12 

�· 45) \131 

46 

Open Delta-Open Delta VT Connection 
' 

Figure 3.3. Voltage Transformer Connections 

Voltage transfonners are specified with an input: output volt­
age ratio (e.g., 12000: 120). The secondary voltage rating of 
the VTs detennines the fourth digit of the catalog number. 
The primary voltage rating of the VTs is configured in subad­
dress 1 201 . 

Note: See section 3.9.1 for information on the parameters 
that begin at Address 1400 (Breaker Statistics) . 

Siemens Energy & Automation, Inc. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



3. 7.4 Protective Function Configuration 

In the following sections, information explaining how to con­
figure the protective functions is provided. For most of the 
protective functions, some or all of the available parameters 
can be set in two different parameter sets. Refer to section 
3.12.2 for a detailed discussion of these parameter sets. 

In brief, there are two parameter sets - the primary set and 
the alternate set. Either set can be selected as the active set 
that controls the operation of the relay. When configuring the 
protective functions, make settings in both the primary and 
alternate parameter sets, unless a alternate parameter set is 
not desired. The primary parameter set is denoted by an "A" 
in front of the address number, and the alternate parameter 
set is denoted by a "B" in front of the address number. For 
example, the address displayed for a primary parameter will 
be "A1500", while the address for an alternate parameter 
will be "B1500". To make parameter changes, you must first 
enter the password. If you only want to review present set­
tings, the password steps 4 and 5 are not necessary. 

Perform parameter changes using the steps in the standard 
operation sequence, Table 3.4. Complete steps 1 through 9 
if you only desire a primary parameter set. Complete steps 1 
through 14 if you desire both a primary and an alternate 
parameter set. 

Note that the settings for parameter sets A and B are 
entered in the major address block for the protection ele­
ment that is being configured. However, the parameter set 
which the ISGS relay is actively using is selected at address 
block 7100. 

Protective functions for which alternate parameter sets are 
available are indicated in Table 3.3. 

3.7.5 Overcurrent Instantaneous Phase 50 
(Address 1 500} 

Use this address block to change the instantaneous phase 
overcurrent pickup value and time delay. The available relay 
subaddresses are iisted in Table 3.9. 

Subaddress Parameter Selection 

1 50 1  Function Enable or Disabl e 

1 502 Pick up 5 A CTs: 1 - 1 20 A 
or 
1 A CTs: 0.2 - 24 A 

1 504 Time Del ay 0 - 60 s 

151 0  Freeze Wfm1 on Pickup , on Trip , 
or None 

1 51 1  Freeze Wfm2 on Pick up , on Trip , 
or None 

Table 3.9 50 Phase Configuration, Major Block 1500 

This protection function consists of phase instantaneous 
overcurrent protection, plus an adjustable delay. The instan­
taneous function begins timing when any individual phase 
current exceeds the pickup current setting (1502). The 

Siemens Energy & Automation, Inc. 

3 Operation 

instantaneous overcurrent protection can b e  enabled or dis­
abled. The time delay is adjustable from 0.0 to 60.0 sec­
onds, in steps of 0. 1 seconds. 

Each of the two waveform capture buffers can be indepen­
dently programmed to freeze the snapshot on pickup, on 
trip, or not at all (1510 and 1511). For this protection ele­
ment, the default for buffer 1 is "on Trip" and for buffer 2 it is 
"None." These settings are not included in the alternate 
parameter sets. 

The settings for phase instantaneous overcurrent (50) are 
independent of the settings for ground instantaneous over­
current (50N) and the time overcurrent settings (51 and 
51N). 

3.7.6 Overcurrent Instantaneous Neutral or 
Ground SON (Address 1600} 

Use this address block to change the instantaneous neutral/ 
ground overcurrent pickup value and time delay. The avail­
able relay subaddresses are listed in Table 3.1 0. 

Sub address Parameter Selection 

1 601 Function Enabl e or Disabl e  

1 6 02 Pickup 5 A CTs: 1 - 1 20 A 
or 
1 A CTs: 0.2 - 24 A 

1 604 Time Delay 0 - 60 s 

1 6 1 0  Freeze Wfm1 on Pick up , on Trip , 
or None 

1 6 1 1  Freeze Wfm2 on Pick up , on Trip , 
or None 

Table 3.10 50N Neutral or Ground Configuration, Major 
Block 1600 

This function is similar to the phase instantaneous overcur­
rent function described in section 3. 7 .5, except that the pro­
tection responds to current input to the fourth (internal) CT. 
The form of protection provided depends on the manner in 
which the external CTs are connected to the ISGS relay. Fig­
ure 3.4 shows the correct CT connections and polarities. 

Each of the two waveform capture buffers can be indepen­
dently programmed to freeze the snapshot on pickup, on 
trip, or not at all (1510 and 1511). For this protection ele­
ment, the default for buffer 1 is "on Trip" and for buffer 2 it is 
"None." These settings are not included in the alternate 
parameter sets. 

The settings for neutral/ground instantaneous overcurrent 
(50N) are independent of the settings for phase instanta­
neous overcurrent (50) and the time overcurrent settings (51 
and 51 N). 
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3 Operation 
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3.7.7 Overcurrent Time Phase 51 (Address 
1 700) 

Use this address block to change the time phase overcur­
rent curve, pickup, time dial, and filter. Refer to Appendix A 
for detailed trip curve information. The available relay subad­
dresses are listed in Table 3.11. 

Subaddress Parameter Selection 

1702 Curve I nverse, 
Short Inverse, 
Long Inverse, 
Moderately Inverse, 
Custom, 
Very Inverse, 
Extremely Inverse, 
Definite Inverse, 
Sl ightl y  Inverse, 
12T w/o Limit 

1703 Pick up 5 A CT' s: 0.5- 20 A 
or 
1 A CT' s: 0.1 - 4 A 

1705 Time Dial 0.1 - 9 .9 

1706 Fil ter rms or Fundamental 

1710 Freeze Wfm1 on Pick up , on Trip , 
or None 

1711 Freeze Wfm2 on Pick up , on Trip , 
or None 

Table 3.1 1 51 Phase Configuration, Major Block 1700 

The phase time overcurrent protection begins timing when 
any individual phase current exceeds the pickup current set­
ting (1705). The phase time overcurrent protection cannot 
be disabled. The time overcurrent characteristic curve 
(1702) may be selected from one of the curves prepro­
grammed in the relay, or a custom curve may be pro­
grammed. For the preprogrammed curves, the time dial 
(1705) may be adjusted from 0.1 to 9.9, in steps of 0.1. The 
function may be configured (1706) to respond on the basis 
of rms sensing (fundamental plus harmonics), or on the 
basis of the fundamental current value only (ignores har­
monics). 

Each of the two waveform capture buffers can be indepen­
dently programmed to freeze the snapshot on pickup, on 
trip, or not at all (1710 and 1711). For this protection ele­
ment, the default for buffer 1 is "on Trip" and for buffer 2 it is 
"None." These settings are not included in the alternate 
parameter sets. 

The settings for phase time overcurren\ (51) are independent 
of the settings for ground time overcurrent (51 N) and the 
instantaneous overcurrent settings (50 and 50N). 

3.7.8 Overcurrent Time Neutral or Ground 51 N 
(Address 1 800) 

Use this address block to change the time neutraVground 
overcurrent curve, pickup, time dial, and filter. Refer to 

Siemens Energy & Automation, Inc. 

3 Operation 

Appendix A for detailed trip curve information. The available 
relay subaddresses are listed in Table 3.12. 

Subaddress Parameter Selection 

1801 Function Enable or Disable 

1802 Curv e  Inverse, 
Short Inverse, 
L ong Inverse, 
Moderatel y  Inverse, 
Custom, 
Very I nverse, 
Extremel y  Inverse, 
Definite Inverse, 
Sl ightl y  Inverse, 
12T w/o Limit 

1803 Pick up 5 A CT' s: 0.5 - 20 A 
or 
1 A CT's: 0.1 - 4 A 

1805 Time Dial 0.1 - 9.9 

1806 Filter rms or Fundamental 

1810 Freeze Wfm 1 on Pick up , on Trip , 
or None 

1811 Freeze Wfm2 on Pi ck up ,  on Trip , 
or None 

Table 3.12 51 N Neutral or Ground Configuration, Major 
Block 1800 

This function is similar to the phase time overcurrent ele­
ment described in section 3.7.7, except that the protection 
respond::. to current input to the fourth (internal) CT, and this 
protection can be enabled or disabled. The form of protec­
tion provided depends on the manner in which the external 
CT's are connected to the ISGS relay. Figure 3.4 shows the 
correct CT connections and polarities. 

Each of the two waveform capture buffers can be indepen­
dently programmed to freeze the snapshot on pickup, on 
trip, or not at all (1810 and 1811). For this protection ele­
ment, the default for buffer 1 is "on Trip" and for buffer 2 it is 
"None." These settings are not included in the alternate 
parameter sets. 

The settings for neutral/ground time overcurrent (51 N) are 
independent of the settings for phase time overcurrent (51) 
and the instantaneous overcurrent settings (50 and 50N). 

3.7.9 Directional Time Overcurrent Phase 67 
(Address 1 900) 

Use this address block to change the directional time phase 
overcurrent curve, pickup, time dial, and filter. In addition, 
the directional sensitivity relative to normal power flow (for­
ward or reverse), and the angle of the directional character­
istic in the complex plane are specified. Refer to Appendix A 
for detailed trip curve information. This protective function is 
available only if the voltage input option is installed on the 
relay. The associated relay subaddresses are listed in Table 
3.13. 
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3 Operation 

Subaddress Parameter Selection 

190 1 Function Enable or Disable 

1 90 2  Curve Inverse, 
Short Inverse, 
Long I nverse, 
Moderately I nverse, 
Very Inverse, 
Extrem ely Inverse, 
Definite Inverse, 
Slightly Inverse, 
12T w/o Lim it 

1 903 Pickup 5 A CT' s: 0 .5- 20 A 
or 
1 A CT' s:0.1  - 4 A  

1905 Time Dial 0 . 1-9.9 

1906 Filter rm s or Fundamental 

1 907 Impedance 0 - 90
° 

1 908 Di rection Forward or Reverse 

1 91 0  Freeze Wfm 1 on P ickup, on Trip, 
or None 

1 91 1  Freeze Wfm 2 on Pick up,  on Trip, 
or None 

Table 3.13 67 Drrectronal Phase Confrguratron, Major Block 
1900 

The directional phase time overcurrent function begins tim­
ing when any individual phase current exceeds the pickup 
current setting (1903). The time overcurrent characteristic 
curve (1902) may be selected from one of the curves pre­
programmed in the relay. For the preprogrammed curves, 
the time dial (1905) may be adjusted from 0.1 to 9.9, in 
steps of 0.1. The protection may be configured (1906) to 
respond on the basis of rms sensing (fundamental plus har­
monics), or on the basis of the fundamental current value 
only (ignores harmonics). 

The directional sensitivity is determined by the setting at 
address 1908. A setting of "Forward" will allow the direc­
tional protection element to pickup on fault current only in 
the direction of normal power flow. A setting of "Reverse" 
will allow the directional protection element to pickup on 
fault current only in the direction opposite to normal power 
flow. The angle specified at address 1907 (Impedance) sets 
the angle of the directional characteristic (line) in the com­
plex impedance plane as shown in Figure 3.5. The direc­
tional characteristic is always perpendicular to the line 
impedance vector. 
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Figure 3.5. Directional Overcurrent Characteristic 

Each of the two waveform capture buffers can be indepen­
dently programmed to freeze the snapshot on pickup, on 
trip, or not at all (191 0 and 1911 ). For this protection ele­
ment, the default for both buffers 1 is "None." These set­
tings are not included in the alternate parameter sets. 

The settings for directional phase time overcurrent (67) are 
independent of the settings for directional neutral/ground 
time overcurrent (67N) and the nondirectional overcurrent 
settings (50, 50N, 51, and 51 N). 

3. 7.10 Directional Time Overcurrent Neutral or 
Ground 67N (Address 2000) 

Use this address block to change the directional time neu· 
tral/ground overcurrent curve, pickup, time dial, and filter. In 
addition, the directional sensitivity relative to normal power 
flow (forward or reverse), and the angle of the directional 
characteristic in the complex plane are specified. Refer to 
Appendix A for detailed trip curve information. This protec­
tive function is available only if the voltage input option is 
installed on the relay. The associated relay subaddresses are 
listed in Table 3.14. 
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Subaddress Parameter Selection 

2001 Function Enable or Disable 

2002 Curve Inverse, 
Short Inverse, 
Long Inverse, 
Moderately Inverse, 
Very Inverse, 
Extremely Inverse, 
Definite Inverse, 
Slightly Inverse, 
12T w/o Lim it 

2003 Pickup 5 A CT's: 0 .5- 20 A 
or 
1 A CT' s: 0.1 - 4 A  

2005 Time Dial 0 .1 - 9.9 

2006 Filter rm s or Fundamental 

2007 Impedance 0-90
° 

2008 Direction Forward or Reverse 

201 0 Freeze Wfm 1 on Pick up, on Trip, 
or None 

201 1 Freeze Wfm 2 on Pick up, on Trip, 
or None 

Table 3. 14 67N D1rect1onal Neutral/Ground Configuration, 
Major Block 2000 

This protection function is similar to the directional phase 
time overcurrent function described in section 3.7.9, except 
t
_
hat the protection responds to current input to the fourth 

(Internal) CT. The form of protection provided depends on 
the manner in which the external CT's are connected to the 
ISGS relay. Figure 3.4 shows the correct CT connections 
and polarities. 

Application of function 67N requires 3 VTs connected line­
to-ground in order to determine direction. The relay uses 
3Vo as the polarizing quantity. 

The settings for directional neutral/ground time overcurrent 
(?7N) are independent of the settings for directional phase 
t1me overcurrent (67) and the nondirectional overcurrent set­
tings (50, 50N, 51, and 51 N). 

3. 7.11 Overvoltage 59 (Address 2200) 

Use this address block to change the overvoltage protection 
settings. The voltage type, pickup value, and time charac­
teristic may be specified. Refer to Appendix A for detailed 
trip curve information. This protection function is available 
only if the voltage input option is installed on the relay. The 
associated relay subaddresses are listed in Table 3.15. 

Siemens Energy & Automation, Inc. 
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Subaddress Parameter Selection 

2201 Function Enable or Disable 

2202 Curve Definite Time, 
Inverse Time 

2203 TripOn Volt Line-to-Neutral, 
Line-to-Line 

2204 Pick up 40 - 260 v 
2205 Time Delay (definite 0.1  - 60.0 s 

time) 

2206 Time Dial (inverse 0 . 1 - 9.9 
time 

22 1 0  Freeze Wfm 1 on Pick up,  on Trip, 
or None 

22 1 1  Freeze Wfm 2 on Pick up, on Trip, 
or None 

Table 3.1 5 59 Overvoltage Configuration, Major Block 2200 

Th1s protection element responds to an overvoltage condi­
tion as determined by the protection settings. The element 
may be disabled or enabled (2201), the voltage type which 
is monitored is selected (2203), and the voltage value for 
pickup (2204) is specified. 

If the VTs are connected line-to-neutral, the voltage type 
selected can be either line-to-line or line-to-neutral. If the 
VTs are connected line-to-line, only the line-to-line voltage 
type may be selected. In either case, the maximum normal 
voltage would be 150 volts as measured line-to-line. 

The trip delay can be selected as either definite time or 
inverse time (2202). If definite time is selected, the trip delay 
is specified in seconds at address 2205. If inverse time is 
selected, the time dial value is specified in address 2206. 

Each of the two waveform capture buffers can be indepen­
d�ntly programmed to freeze the snapshot on pickup, on 
tnp, or not at all (2210 and 2211). For this protection ele­
ment, the default for both buffers is "None." These settings 
are not included in the alternate parameter sets. 

3.7.12 Undervoltage 27 (Address 2300) 

Use this address block to change the undervoltage protec­
tion settings. The voltage type, pickup value, and time char­
acteristic may be specified. Refer to Appendix A for detailed 
trip curve information. This protective function is available 
only if the voltage input option is installed on the relay. The 
associated relay subaddresses are listed in Table 3.16. 
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3 Operation 

Subaddress Parameter Selection 

2301 Function Enable or Disable 

2302 Curve Definite Tim e, 
Inverse Time 

2303 TripOn Volt Line-to-Neutral, 
Line-to-Line 

2304 Pickup 40 - 260 V 

2305 Tim e  Delay (definite 0.1  - 60.0 s 
time) 

2306 Tim e  Dial (inverse 0 . 1  - 9 .9 
time 

231 0 Freeze Wfm 1 on Pick up, on Trip, 
or None 

231 1 Freeze Wfm 2 on Pick up, on Trip, 
or None 

Table 3.1 6  27 Undervoltage Configuration, Major 
Block 2300 

This protective function responds to an undervoltage condi­
tion as determined by the protection settings. The element 
may be disabled or enabled (2301), the voltage type which 
is monitored is selected (2303), and the voltage value for 
pickup {2304) is specified. 

If the VTs are connected line-to-neutral, the voltage type 
selected can be either line-to-line or line-to-neutral. If the 
VTs are connected line-to-line, only the line-to-line voltage 
type may be selected. In either case, the maximum normal 
voltage would be 150 volts as measured line-to-line. 

The trip delay can be selected as either definite time or 
inverse time (2302). If definite time is selected, the trip delay 
is specified in seconds at address 2305. If inverse time is 
selected, the time dial value is specified in address 2306. 

Each of the two waveform capture buffers can be indepen­
dently programmed to freeze the snapshot on pickup, on 
trip, or not at all (2310 and 2311). For this protection ele­
ment, the default for both buffers is "None." These settings 
are not included in the alternate parameter sets. 

3.7.13 Phase Sequence Voltage 47 (Address 
2400) 

Use this address block to change the phase sequence volt­
age protection settings. The function may be enabled or dis­
able. This protective function is available only in the voltage 
input option is installed on the relay. These parameters are 
not included in the alternate parameter sets. The associated 
relay subaddresses are listed Table 3.17. 
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Subaddress Parameter Selection 

2401 Function Enable or Disable 

24 1 0  Freeze Wfm 1 on Pick up, on Trip, 
or None 

24 1 1  Freeze Wfm 2 on Pick up, on Trip, 
or None 

Table 3.1 7 47 Phase Sequence Voltage Configuration, 
Major Block 2400 

This protection element responds to an incorrect voltage 
phase sequence condition. The correct phase sequence is 
defined at address 1003 in the device configuration. The 
element may be disabled or enabled (2401). There is no trip 
delay. This protection element does not function if the input 
voltage is less than 40 volts. 

Each of the two waveform capture buffers can be indepen­
dently programmed to freeze the snapshot on pickup, on 
trip, or not at all (241 0 and 2411). For this protection ele­
ment, the default for both buffers is "None." 

3.7. 1 4  Breaker Failure 50BF (Address 2800) 

Use this address block to change the breaker failure protec­
tion settings. The pickup value and trip delay may be speci­
fied. The associated relay subaddresses are listed in Table 
3.18. These parameters are not included in the alternate 
parameter sets. 

Sub address Parameter Selection 

2801 Function Enable or Disable 

2802 Pick up 5 A CT' s: 0 . 1 - 5 A 
or 
1 A CT's: 0 .02 - 1 A 

2804 Tim e Delay 8 - 254 cycles 

Table 3.1 8  50BF Breaker Failure Configuration, Major Block 
2800 

This protective function responds to a fault condition where 
current flow is not interrupted after a trip has been issued to 
the circuit breaker. The element may be disabled or enabled 
(2801) and the maximum allowable current after a trip is 
specified (2802). The trip delay (in cycles) is set in address 
2804. 

In operation, the protective function, when enabled, will 
begin to monitor the current flow in the circuit following a trip 
command by the relay. Simultaneously, the protective func­
tion starts a timer. If the current flow does not drop below 
the pickup value specified in address 2803 before the time 
delay specified in address 2804 has elapsed, a breaker fail­
ure is assumed. At this point an another trip command can 
be issued to a different breaker. 
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Breaker failure protection monitors the current flow only fol­
lowing a trip by the contact identified at address 1 004 (see 
section 3. 7. 1 ). Normally, this is the contact matrixed to the 
overcurrent protection (see section 3. 1 1  ). 

3.8 Alarm Setpoints (Address 3000) 
Use this address block to set up the alarm reporting thresh­
olds for the relay. To make parameter changes, you must 
first enter the password. If you only want to review present 
settings, the password steps 4 and 5 are not necessary. 
Perform parameter changes using steps 1 -9 of the standard 
operation sequence, Table 3.4. 

3.8.1 Demand Parameters (Address 31 00) 

Use this address block to select the time periods for the 
demand calculations performed by the relay. A demand 
interval can be set for 1 5, 30, or 60 minutes and can contain 
one or more subperiods. The minimum n umber of measure­
ment intervals in a subperiod is 1 0.  

Setpoints for average ampere demand and kilowatt demand 
are available. For these setpoints the functions may be 
enabled or disabled and threshold values specified. The 
available relay subaddresses are listed in Table 3 . 1 9. 

Subaddress Parameter Selection 

3 1 0 1  (Demand) Interval 1 5 , 30, or 60 min 

31 02 Sync Time 0, 1 5 , 30, or 45 
after hour 

3 1 03 # Subperiods for 1 , 2 , 3 , 4 , 6, or 1 2  
demand interval of 
60 min 

3 1 04 # Subperiods for 1 ,  2, 3, or 6 
demand interval of 
30 min 

3 1 05 # Subperiods for 1 or 3 
demand interval of 
1 5 min 

31 06 Over A Demand Enable or Disable 

3 1 07 Over A Demand 0 - 9 ,999 A 

31 08 Over kW Demand Enable or Disable 

3 1 09 Over kW Demand 0 - 999,999.99 kW 

Table 3.19 Demand Parameter Configuration, Major Block 
3 1 00 

3.8.2 Power Parameters (Address 3200) 

Use this address block to set parameters for the power set­
points. Setpoints for kVAR, kVA, leading power factor, and 
lagging power factor are available. In each case the set­
points may be enabled or disabled, and have a threshold 
value and pickup time delay specified. For the power factor 
setpoints, the sign of the pickup value (leading or lagging) 
may be specified. 

Siemens Energy & Automation, Inc. 

3 Operation 

The PFLEAD function will activate when the change in 
power factor crosses the pickup value while decreasing 
toward a more leading or negative power factor. The PFLAG 
function will activate when the change in power factor 
crosses the pickup value while increasing toward a more 
lagging or positive power factor. See Figure 3.6. By setting 
thresholds for both PFLEAD and PFLAG, an allowable 
power factor window can be defined. 

Leading 

... 
-0.2 -0.6 

Power Factor 

1 .0 

Lagging 

� 
+0.6 +0.2 

PFLAG activates on PF crossing the threshold in this direction 
� 

PFLEAD activates on PF crossing the threshold in this direction 

... 

-0.2 

Example: 

-0 6 

PFLEAD set to -0.8 leading 
PFLAG set to +0.8 lagging 

1 .0 
+0.6 

PFLEAD activates I Inactive I PFLAG activates 

+0.2 

Figure 3.6. Leading and Lagging Power Factor Setpoints 

The available relay subaddresses are listed in Table 3.20. 

Subaddress Parameter Selection 

3201 Over kVAR Enabled or Disabled 

3202 Pickup 0 - 999,999.99 
kVAR 

3203 Time Delay 0 - 3600 s 

3204 Over kVA Enabled or Disabled 

3205 Pickup 0 - 999,999.99 kVA 

3206 Time Delay 0 - 3600 s 

3207 Over PFLEAD Enabled or Disabled 

3208 Pickup 0 .2 - 1 .0 

3209 Sign (of pickup Lead (+) or Lag (-) 
value) 

32 1 0  Time Delay 0 - 3600 s 

321 1 Over PFLAG Enabled or Disabled 

32 1 2  Pickup 0.2 - 1 .0 

32 1 3  Sign (of pickup Lead (+) or Lag (-) 
value) 

321 4  Time Delay 0 - 3600 s 

Table 3.20 Power Parameter Configuration, Major block 
3200 
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3 Operation 

3.9 Metering (Addresses 1400 and 
4000) 

Address block 1400 contains the breaker operation statis­
tics. Address blocks 4100-4900 display metered values. 
The base relay displays current values and associated logs. 
If equipped with the voltage input option, the ISGS relay also 
provides metering for voltage, power, and frequency. 

3.9.1 Breaker Statistics (Address 1 400) 

The breaker statistics that can be displayed beginning at 
address 1401 include a count of the number of breaker 
operations, and the accumulated interrupted current for 
each of the three poles. Table 3.21 identifies each of the 
available statistics by address. 

Subaddress Data Range 

1 40 1  Breaker Ops 0 - 65535 (count) 

1 402 I: l int Ph1 0.0 kA - 99.9 MA 

1 403 I: lint Ph2 0.0 kA - 99.9 MA 

1 404 I: l int Ph3 0.0 kA - 99.9 MA 

Table 3.21 Breaker Statistics, Major Block 1400 

3.9.2 Current Metering (Address 41 00) 

Use this address block to display the metered current and 
current demand values for the relay. The available monitored 
current parameters are listed in Table 3.22. 

The relay will measure and display the rms values of the cur­
rent for the three phases and ground/neutral. 

Access the desired subaddress using steps 1-3 of the stan­
dard operation sequence, Table 3.4. 

Subaddress Data Range 

4 1 0 1  Amps P h  A 0 - 250% In 

4 1 02 Amps Ph B 0 - 250% In 

4 1 03 Amps Ph C 0 - 250% In 

4 1 04 Amps Neutral 0 - 250% In 

4 1 05 Amps Avg 0 - 250% In 

4 1 06 Amps Dmd A 0 - 250% In 

4107 Amps Dmd B 0 - 250% In 

4 1 08 Amps Dmd C 0 - 250% In 

4 1 09 Amps Dmd Avg 0 - 250% In 

Table 3.22 Current Metering, Major Block 4100 
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3.9.3 Voltage Metering (Address 4200) 

Use this address block to display the metered voltage val­
ues for the relay. The available measured values are listed in 
Table 3.23. No voltages are measured without the installa­
tion of the voltage input option. 

The rms voltage measurements for this function will be 
dependent upon the selected vr connection method, either 
line-to-ground or line-to-line. 

Access the desired sub address using steps 1-3 of the stan­
dard operation sequence, Table 3.4. 

Sub address Data Range 

4201 Volts 1 -2 1 0 - 1 25% Vn 

4202 Volts 2-3 1 0 - 1 25% Vn 

4203 Volts 3-1 1 0 - 1 25% Vn 

4204 Volt Llavg 1 0 - 1 25% Vn 

4205 Volts 1 -N 1 0 - 1 25% Vn 

4206 Volts 2-N 1 0 - 1 25% Vn 

4207 Volts 3-N 1 0 - 1 25% Vn 

4208 Volt LNavg 1 0 - 1 25% Vn 

Table 3.23 Voltage Metering, Major Block 4200 

3.9.4 Power Metering (Address 4300) 

Use this address block to display the power metering func­
tion. The available measured values are listed in Table 3.24. 
No power is metered without the installation of the voltage 
input option. 

Access the desired subaddress using steps 1-3 of the stan­
dard operation sequence, Table 3.4. 

Subaddress Data Range 

4301 kW 3-Phase 0 - 999,999.99 kW 

4302 kW hours 0 - 999,999.99 
kWHR 

4303 kW Demand 0 - 999,999.99 
kWD 

4304 kVA 3-Phase 0 - 999,999.99 kVA 

4305 kVAR 3-Phase 0 - 999,999.99 
kVAR 

4306 kVAR hours 0 - 999,999.99 
kVARH 

4307 PF -1 - 0 - + 1  

Table 3.24 Power Meter ing, MaJor Block 4300 
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3.9.5 Frequency Metering (Address 4400) 

Use this address block to display the system frequency. The 
available measured value is listed in Table 3.25. 

Access the desired subaddress using steps 1-3 of the stan­
dard operation sequence, Table 3.4. 

Subaddress Data Range 

4401 Frequency 45 - 65 Hz 

Table 3.25 Frequency Metering, Major Block 4400 

3.9.6 Min/Max Log Amps (Address 4600) 

Use this address block to display the minimum and maxi­
mum current values measured by the relay. The available 
measured values are listed in Table 3.26. 

This log contains minimum and maximum values measured 
by the relay while not in pickup. The collected information is 
compared against previously stored values and the log is 
updated. All logged values are time stamped and resetting 
the log (see section 3.13.2, address block 8200) will reset all 
log values. 

Access the desired subaddress using steps 1-3 of the stan­
dard operation sequence, Table 3.4. 

Siemens Energy & Automation, Inc. 

3 Operation 

Subaddress Data Description 

4601 11 min Phase 1 minimum 
current 

4602 11 max Phase 1 maximum 
current 

4603 12 min Phase 2 minimum 
current 

4604 12 max Phase 2 maximum 
current 

4605 13 min Phase 3 minimum 
current 

4606 13 max Phase 3 maximum 
current 

4607 IN min Ground minimum 
current 

4608 IN max Ground maximum 
current 

4609 lavmin Minimum average 
current 

46 1 0  lavmax Maximum average 
current 

461 1 11 dmin Minimum demand 
current on Phase 1 

461 2  11 dmax Maximum demand 
current on Phase 1 

461 3  12dmin Minimum demand 
current on Phase 2 

461 4  12dmax Maximum demand 
current on Phase 2 

461 5  13dmin Minimum demand 
current on Phase 3 

461 6  13dmax Maximum demand 
current on Phase 3 

461 7  lavdmin Minimum average 
demand calculated 

46 1 8  lavdmax Maximum average 
demand calculated 

Table 3.26 Current Min/Max Log, Major Block 4600 

3.9. 7 Min/Max Log Volts (Address 4700) 

Use this address block to display the minimum and maxi­
mum voltage values measured by the relay. The available 
measured values are listed in Table 3.27. No voltages are 
metered unless the voltage input option is installed. 

This log contains minimum and maximum values gathered 
by the relay while not in pickup. The collected information is 
compared against previously stored values and the log is 
updated. All logged values are time stamped and resetting 
the log (see section 3.13.2, address block 8200) will reset all 
log values. 
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3 Operation 

Access the desired subaddress using steps 1-3 of the stan­
dard operation sequence, Table 3.4. 

Subaddress 

470 1 

4702 

4703 

4704 

4705 

4706 

4707 

4708 

4709 

471 0 

471 1 

471 2 

471 3 

471 4 

Data 

V1 2 min 

V1 2 max 

V23 min 

V23 max 

V31 min 

V31 max 

V1 min 

V1 max 

V2 min 

V2 max 

V3 min 

V3 max 

Vavmin 

Vavmax 

Description 

Minimum phase 
voltage between 
phases 1 and 2 

Maximum phase 
voltage between 
phases 1 and 2 

Minimum phase 
voltage between 
phases 2 and 3 

Maximum phase 
voltage between 
phases 2 and 3 

Minimum phase 
voltage between 
phases 3 and 1 

Maximum phase 
voltage between 
phases 3 and 1 

M inimum voltage 
value on phase 1 

Maximum voltage 
value on phase 1 

Minimum voltage 
value on phase 2 

Maximum voltage 
value on phase 2 

Minimum voltage 
value on phase 3 

Maximum voltage 
value on phase 3 

Minimum average 
voltage value 

Maximum average 
voltage value 

Table 3.27 Voltage Min/Max Log, Major Block 4700 

3.9.8 Min/Max Log Power (Address 4800) 

Use this address block to display the minimum and maxi­
mum power values monitored by the relay. The available 
monitored parameters are listed in Table 3.28. No power is 
metered unless the voltage input option is installed. 

This log contains minimum and maximum values gathered 
by the relay while not in pickup. The collected information is 
compared against previously stored values and the log is 
updated. All logged values are time stamped and resetting 
the log (see section 3.13.2, address block 8200) will reset all 
log values. 

Access the desired subaddress using steps 1-3 of the stan­
dard operation sequence, Table 3.4. 
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Sub address Data Description 

4801 kW min Minimum power 
value 

4802 kW max Maximum power 
value 

4803 kWdemin Minimum active 
power demand 
value 

4804 kWdemax Maximum active 
power demand 
value 

4805 kVAmin Minimum volt-
amps value 

4806 kVAmax Maximum volt-
amps value 

4807 kVARmin Minimum volt-
amps reactive value 

4808 kVARmax Maximum volt-
amps reactive value 

4809 PFMax Maximum power 
factor value 

481 0  PFMin Minimum power 
factor value 

Table 3.28 Power Min/Max Log, Major Block 4800 

3.9.9 Min/Max Log Frequency (Address 4900) 

Use this address block to display the minimum and maxi­
mum frequency values monitored by the relay. The available 
monitored parameters are listed in Table 3.29. 

This log contains minimum and maximum values gathered 
by the relay while not in pickup. The collected information is 
compared against previously stored values and the log is 
updated. All logged values are time stamped and resetting 
the log (see section 3.13.2, address block 8200) will reset all 
log values. 

Access the desired sub address using steps 1 -3 of the stan­
dard operation sequence, Table 3.4. 

Sub address Data Description 

4901 Fmin Minimum fre-
quency value 

4902 Fmax Maximum fre-
quency value 

Table 3.29 Frequency Min/Max Log, Major Block 4900 
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3.1 0 Internal Logs 
The ISGS relay has two kinds of internal logs - an Event Log 
and a set of Trip Logs. 

3.1 0.1 Event Log 

The Event Log is a chronological record of the significant 
events that occur during operation of the relay. These events 
include operational events such as enabling or disabling 
protective elements, and fault events such as pickup and 
trip. Each entry in the log provides a description of the event 
and its time and date of occurrence. 

This log cannot be viewed through the ISGS relay operator 
panel. It can only be viewed after being retrieved through 
one of the relay communication ports using either Wisdom 
(personal computer) or WinPM (ACCESS system) software. 

3.1 0.2 Trip Logs {Addresses 5100 -5800) 

Use address blocks 5100 through 5800 to display the trip 
information. There are eight trip logs, which allows the relay 
to store the last eight trip events. The trip log addresses are 
5100 through 5800. The most recent trip event is stored 
under address 51 00 and the oldest of the eight trip events is 
stored in address 5800. 

The available monitored parameters are listed in Table 3.30. 
If no data has been recorded in the log, subaddress 001 will 
display "Table empty." 

Access the desired subaddress using steps 1-3 of the stan­
dard operation sequence, Table 3.4. An alternative to using 
the Direct Addr key is to use the Trip Log key. This dis­
plays major address block 5000, from which the eight trip 
logs can be reached by scrolling with the arrow keys. 

Subaddress Data Description 

001 Trip # Date and the event 
record number 

002 Pickup Time Time of the event to 
the mil l isecond 

003 Pickup The protection ele-
ment that picked up 

004 Phase The phase that 
picked up 

005 1 1  Current at pickup 
for phase 1 

006 12 Current at pickup 
for phase 2 

007 13 Current at pickup 
for phase 3 

008 IN Ground current at 
pickup 

009 V1 Voltage at pickup 
phase 1 ( 1 -2*) 

Table 3.30 Trip Log, Major Blocks 5100-5800 
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3 Operation 

Subaddress Data Description 

01 0 V2 Voltage at pickup 
phase 2 (2-3*) 

01 1 V3 Voltage at pickup 
phase 3 (3-1 *) 

01 2 Trip Protection element 
that initiated the trip 

01 3 Phase The phase that 
caused the trip 

01 4 1 1  Current at trip for 
phase 1 

01 5 12 Current at trip for 
phase 2 

01 6 13 Current at trip for 
phase 3 

01 7 IN Ground current at 
trip 

01 8 V1 Voltage at trip 
phase 1 (1 -2*) 

01 9 V2 Voltage at trip 
phase 2 (2-3*) 

020 V3 Voltage at trip 
phase 3 (3-1 *) 

02 1 TinPU Total time in pickup 

022 End of table Last entry in this log 

* If VTs are connected line-to-line (see address 1 202, section 

3. 7.3), the line-to-line voltage is displayed. 

Table 3.30 Trip Log, Major Blocks 5100-5800 (Continued) 

3.11 Matrixing (Address 6400) 

Matrixing connects a protective element or other function to 
an output contact. For example, output contact Trip 1 can 
be matrixed (connected) to protective elements 50 and 50N, 
while output contact Trip 2 can be matrixed to elements 51 
and 51 N. In a second example, all overcurrent elements 
might be matrixed to output contact Trip 1 , while output 
contact Trip 2 is matrixed to respond to a communications 
command (event), and is connected in the circuit breaker 
close circuit. In this latter example, the configuration would 
allow closing of the circuit breaker by a remote signal over 
the communications channel. 

Up to 20 functions can be matrixed to each output contact. 

The factory presettings matrix the overcurrent protection to 
Trip Contact 1 which is also the factory presetting for the 
Breaker Connection at address 1004. In any case, the over­
current protection should be matrixed to the same contact 
as selected at address 1004, since activation of this contact 
also activates breaker failure (50BF) monitoring (see section 
3. 7 .14). 

Note: The process of matr ixing includes definition of which 
protective functions can actuate an output relay (contact), 
and which output relay (contact) they actuate. Because of 
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3 Operation 

this, it is extremely important that the physical wiring con­
nections of the protective circuit, including connections to 
the circuit breaker, match the output connections of the 
relay. If the matrixing of the ISGS relay is changed, double­
check conformance to the wiring of the protective circuit, 
and always perform a test to assure that operation of a pro­
tective function results in tripping of the circuit breaker. 

Note: Do not change matrixing of ISGS relay when the 
associated primary circuit is in service. In order to change 
matrixing, the ISGS relay must reinitialize. During reinitializa­
tion, the ISGS relay does not provide protection. 

Use address block 6400 to display or change matrix infor­
mation for Trip Contact 1 and Trip Contact 2. The available 
parameters are listed in Figure 3.7. 

Subaddress Parameter Matrix 
Position 

6401 
6402 

Trip Contact 11 001 
Trip Contact 2 002 

003 

020 

Figure 3.7. Matrix Menu Structure 

To configure the matrixing: 

Options 

50 Ph Trip 
50 N Trip 
51 Ph Trip 
51 N Trip 
67Ph Trip 
67N Trip 
27 Trip 
59 Trip 
PSV Trip 
OvrAmpsDmd PU 
OvrKWDmd PU 
OvrKVAR PU 
OvrKVA PU 

PFLAG PU 
PFLEAD PU 
50BF Trip 
TripSrcMon PU 
TripCoiiCntPU 
Brkr Mech PU 
Comm Event 1 
Comm Event 2 
Comm Event 3 
Comm Event 4 
Comm Event S 
Not Matrixed 

1 . Ensure power is applied to the relay, the System LED is 
on, then press the Direct Addr key. 

2. Enter "6400" using the numeric keypad and press the 
Ente r key. 

3. Use the arrow keys and scroll to the desired subad­
dress listed in Figure 3. 7, or press the Direct Addr key 
and enter the subaddress via the numeric keypad and 
press the Enter key. 

4. Press the F key and use the arrow keys to scroll to the 
C'3sired matrix position (001 -020). 

5. Press the Password key and enter the password 
"000000" and press the Ente r key. The message "PW 
ACCEPTED" will appear on the display. 
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6. Press the Ente r key again and the relay will return to 
the parameter you wanted to change; observe the 
blinking display cursor. If the display cursor is not blink­
ing, you will be unable to change a parameter; retry the 
last step. 

7. Press the No key until the desired matrixing option 
appears on the relay display and press the Enter key. 
Scroll to the next matrix position to change additional 
parameters or proceed to the next step. 

8. Press the F key and then the Enter key. The message 
"SAVE NEW SETTING" will be displayed. 

9. Press the Yes key and the ISGS relay will reset to the 
new parameters. 

3.12 Operating Parameters (Address 
7000) 

3.1 2.1 Power On Meter Display (Address 7000) 

Use this address block to select which metered values will 
displayed by the Power On Meter Display (see section 
3.6.2). Two values may be displayed - one in each of the 
two lines of the LCD. The available parameters are listed in 
Table 3. 31. 

Sub address Parameter Selection 

7005 LCD Line 1 lx (x = 1 ,  2, 3, or N) 
lavg 
ldmdx (x = 1 ,  2, or 3) 
ldmdavg 
Vx (x = 1 -2 ,  2-3, or 3-1 ) 
VLLavg 
Vx-N (x = 1 ,  2 ,  or 3) 
VLNavg 
w 
WH 
Wdmd 
VA 
VAR 
VARH 
PF 
f 

7006 LCD Line 2 (same as 7005) 

Table 3.31 Power On Meter Display Configuration, Major 
Block 7000 

3.1 2.2 Alternate Parameter Sets 

The ISGS relay supports two sets of protection settings, 
denoted as parameter set A and parameter set B. The relay 
uses the parameter set designated as the active set in major 
address block 7100. The parameter sets may be configured 
as the system needs dictate. For example, parameter set A 
may be used for protective settings used in the summer­
time, whereas parameter set B might comprise the settings 
appropriate to winter, when lower ambient temperatures 
could allow higher loading than in the summer. Alternatively, 
parameter set A might be for normal production periods, 
with parameter set B for construction, periodic shutdowns 
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periods, or the like. Use the functions in address block 7100 
to switch between primary and alternate relay parameter 
sets. 

Configuration of the front port (RS-232) and SEAbus (rear) 
port (RS-485) is found under address block 7200. 

3.1 2.3 Parameter Set (Address 71 00) 

Use this address block to display the active relay parameter 
set, switch to the alternate set, and copy parameters 
between parameter set address locations. The displayed 
parameter set (as indicated by an "A" or "8" next to the 
parameter block number) is not necessarily the active 
parameter set. The parameter value can be changed for 
each parameter, but you must go to the 7101 subaddress 
location to see which parameter set is active, or subaddress 
7103 to change to the desired active parameter set. The 
available operations are listed in Table 3.32. The flow chart 
in Figure 3.8 illustrates how to use the operations in Table 
3.32. To make parameter changes, you must first enter the 
password. If you only want to review present settings, the 
password steps 4 and 5 are not necessary. 

Protective functions for which alternate parameter sets are 
available are indicated in Table 3.3. 

Perform parameter changes using steps 1-9 of the standard 
operation sequence, Table 3.4. Address 7101 displays the 
currently active parameter set, and address 7103 is used to 
change from one parameter set to the other. 

Subaddress Parameter Description 

7 1 0 1  Active Set Displays active 
parameter set 
(A or B) 

7 103 Activation Activates the other 
parameter set 

7 1 04 Copy Copies the default 
parameter set to set 
A 

7 1 05 Copy Copies the default 
parameter set to set 
B 

7 1 06 Copy Copies parameter 
set A to set B 

7 1 07 Copy Copies parameter 
set B to set A 

Table 3.32 Parameter Set Configuration, Major Block 71 00 

Siemens Energy & Automation, Inc. 

3 Operation 

�Ef.Fio'M - - - - - - , 
1 
I 
I 
I 

Parameter Edit 
Buffer 

L _ _ _ _ _ _ _ _ _ _  l 

Figure 3.8. Altering and Activating Parameter Sets 

3.1 2.4 Configure Communications Port 
SEAbus (Address 7200) 

I 
I 
I 
I 
I 

Use this address block to set the local and remote port 
baud rates, allow remote communication event functions, 
allow remote parameter set changes, and set the relay local 
address. The available operations and parameters are listed 
in Table 3.33. To make parameter changes, you must first 
enter the password. If you only want to review present set­
tings, the password step is not necessary. 

Perform parameter changes using steps 1-9 of the standard 
operation sequence, Table 3.4. 
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3 Operation 

Subaddress Parameter Description Selection 

7201 Local Port Set front port 2400, 4800, 
baud rate 9600, 1 9200 

7202 System Set rear port 2400, 4800, 
baud rate 9600, 1 9200 

7203 ParaChange Allows Enable or 
remote Disable 
parameter set 
change 

7204 Com Events Allows Enable or 
remote Disable 
comm event 

7207 Local Addr Sets relay 1 - 254 
SEAbus 
address 

Table 3.33 Commun1cat1ons Port Configuration, Major 
Block 7200 

3.1 3  Other Settings (Address 8000} 

Use these address blocks to set the relay time and date, 
perform log resets, enable breaker monitoring functions, 
and specify the amount of prefault data for the waveform 
capture function. 

3.13.1 Time and Date Setting (Address 81 00) 

Use this address block to set the time and date of the ISGS 
relay's internal clock. The available operations and parame­
ters are listed in Table 3.34. To make parameter changes, 
you must first enter the password. If you only want to review 
present settings, the password steps 4 and 5 are not neces­
sary. 

Perform parameter changes using steps 1 -7 and 9 of the 
standard operation sequence, Table 3.4. 

To enter the date at address 81 02, separate the month, day, 
and year with a decimal point. Each field must contain two 
digits with the exception of the year field which will contain 
four digits (MM.DD.YYYY). 

To enter time at address 8 1 03 on a 24 hour basis, separate 
the hours, minutes, and second fields with a decimal point; 
each field must contain two digits (HH.MM.SS). 

If the ISGS relay is connected to a Siemens ACCESS sys­
tem, the system will periodically update the time and date in 
the relay. If not connected to an ACCESS communications 
network, the time stored in the relay will tend to drift over 
time. 
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Subaddress Parameter Description 

8000 NA Current Date and 
Time 

81 02 Date Set Date 

81 03 Time Set Time 

Table 3.34 Time and Date, Major Block 8 1 00 

3.13.2 Resets (Address 8200) 

Use this address block to reset the trip log, min/max log, 
and/or energy log. Performing the reset operation for an 
individual category will reset all values within that category. 
The available operations and parameters are listed in Table 
3.35. 

Resetting of logs requires use of the password. Reset logs 
using steps 1 -5 and 8-9 of the standard operation 
sequence, Table 3.4. At step 8, after the Yes key is pressed, 
the ISGS relay will display the message "IN PROGRESS," 
followed by the message "SUCCESSFUL." 

Subaddress Parameter Selection 

8201 Reset Trip Log ? Yes or No 

8202 Reset Min/Max Yes or No 
Values ? 

8203 Reset Energy Log ? Yes or No 

8204 Reset Breaker Yes or No 
Ops ? 

Table 3.35 Log Reset, Major Block 8200 

3.1 3.3 Breaker Monitoring (Address 8300) 

Use this address block to enable or disable Trip Source 
monitoring, Trip Coil monitoring, and Breaker Mechanism 
monitoring functions for the relay. The available operations 
and parameters are listed in Table 3.36. To make parameter 
changes, you must first enter the password. If you only want 
to review present settings, the password steps 4 and 5 are 
not necessary. 

Refer to Appendix C for additional details on breaker moni­
toring. 

Perform parameter changes using steps 1 -9 of the standard 
operation sequence, Table 3.4. 
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Subaddress Parameter Selection 

8301 TripSrclmp Enable or Disable 

8302 TripSrcFail Yes or No 

8303 TrpCoil Cont Enable or Disable 

8304 TrpCoiiFail Yes or No 

8305 BrkrMech Enable or Disable 

Table 3.36 Breaker Monitoring, Major Block 8300 

3.1 3.4 Waveform Capture (Address 8400} 

Use this address block to change the waveform capture 
settings. The amount of prefault data may specified. The 
associated relay sub addresses are listed in Table 3.37. 
None of the waveform capture parameters are included in 
the alternate parameter sets. 

Subaddress Parameter Range 

8401 Wfm 1 Pre Trip 1 0 - 900 ms 

8402 Wfm2PreTrip 1 0 - 900 ms 

Table 3.37 Waveform Capture Configuration, Major Block 
8400 

Two waveform capture buffers are provided. Each buffer can 
contain up to seven waveform records; i .e. ,  four current 
records and three voltage records. Each record can contain 
up to 1 000 milliseconds of data. The amount of prefault 
data contained in a "snapshot" can be set individually for 
each buffer (8401 and 8402). The prefault data setting for 
each buffer applies to all of the records contained in that 
buffer. 

The waveform records are continuously updated during nor­
mal operation. In the event of a fault condition, the buffers 
can be frozen by selected events. These "snapshots" of the 
waveforms can then be read out for analysis through the 
front communications port (using ISGS Wisdom software). 

Which event can freeze a buffer is determined by the setting 
of the Freeze Wfm1 and Freeze Wfm2 parameters provided 
in each of the protection function parameter blocks (e.g., 
addresses 1 51 0 and 1511 in the instantaneous overcurrent 
block). In each case the event that freezes the buffer can be 
selected to be either pickup or trip. When a buffer is frozen 
by a particular event, it remains frozen until the next event 
programmed to freeze the buffer occurs. Then the old wave­
forms are overwritten with the new snapshots. 

Siemens Energy & Automation, Inc. 

3 Operation 
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4 Troubleshooting 

4 Troubleshooting 

4.1 Overview 

The ISGS relay employs self-checking circuits and software 
so that calibration and adjustments are not required. Prior to 
installation, a simple check of functionality, using a commer­
cially available relay test set, should be sufficient under most 
conditions. 

In the event of problem occurrences during acceptance 
testing or after installation, the general problem determina­
tion information provided in this section should be helpful. 

4.2 System 

The green System LED is illuminated at all times when the 
relay is operating properly. When this LED is on, it indicates 
that: 

1 . control power is reaching the relay 

2. the relay internal power supply is functioning normally 

3. the relay microprocessing system is functioning nor­
mally (i.e., internal self-checking has found no prob­
lems) 

The relay includes a "Relay disabled" contact which is open 
whenever the relay is operating normally. This contact will 
close whenever the relay self-checking system detects a 
internal problem or if power to the relay is removed. The 
contact can also be closed by the breaker monitoring func­
tion (refer to Appendix C). 

If the green System LED is off or the "Relay disabled" con­
tact is closed, check and ensure that correct power is being 
supplied to the relay power input terminals. If the relay is 
receiving correct power, there is likely an internal relay prob­
lem. Contact the nearest Siemens sales office for informa­
tion on returning the relay to the factory for analysis. 

36 

4.3 Monitor Mode 

To aid in factory testing, the ISGS relay includes software 
routines used only in the factory. These routines are not for 
use outside the factory. However, with some unique types of 
internal failures, this special test mode can be activated. 
When this happens, the LCD will display the message 
"Monitor Entry." If this message appears in the LCD, there is 
an internal relay failure, and the relay is no longer providing 
protection. 

If the message described above appears, take the relay and 
its associated primary circuits out of service immediately. 
Then contact the nearest Siemens sales office for informa­
tion on returning the relay to the factory for analysis. 
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Appendix A Trip Curves 
Use this section to observe the relationship between trip 
time and threshold levels. Determine which curve closely fol­
lows the requirements of your system and select the appli­
cable curve when performing the settings in address blocks 
1 700 - 2000 (overcurrent), and 2200 - 2300 (over/undervolt­
age). 

A.1 Standard Inverse Time 
Overcurrent Equations 

Seven of the nine time inverse time overcurrent characteris­
tics supported by the ISGS relay are based on suggested 
IEEE standards for approximation of electromechanical 
relays. The following equations describe the curves listed in 
Table A.1 below. 

A D  T = ( i )N + BD + 0.028 
I - 1 .00 
p 

Where: 

T=time to trip, in seconds 

i 
· =multiple of pickup setting lp 

O=time dial setting, 0.1 to 9.9 in steps of 0.1 

A, B, and N = constants as follows: .  

Curve Type Designation A B 
Inverse SEA1 8.9341 0 .1 7966 

Short Inverse SEA2 0.2663 0.03393 

Long Inverse SEA3 5.61 43 2.1 8592 

Moderately SEA4 0.3022 0.1 2840 
Inverse 

Very Inverse SEA5 5.4678 0 . 1 081 4 

Extremely SEA6 7.7624 0.02758 
Inverse 

Slightly SEA? 0.4797 0.21 359 
Inverse 

N 
2.0938 

1 .2969 

1 .0000 

0.5000 

2.0469 

2.0938 

1 .5625 

Table A.1 T1me-Current Charactenst1c Curve Constants 

A.2 Definite Inverse Equations-SEAS 

The ISGS relay provides an emulation of the popular C0-6 
Definite Inverse characteristic, as defined by the following 
equations: 

i 
For 1 > 1 .5 : 

p 

Siemens Energy & Automation, Inc. 

Appendices 

T = 
[ 67 1 l 6.330 + 0.37 785 + ( i ) X 24000 (1 ) 

.- - 1 . 1 9  lp 

i 
For 1 .0 < 1 < 1 .5 : 

p 

r 1 475 ] 6.330 + 0.37 T = ( 6 
- I 

) x 24000 (2) 

Where: 

T = time to trip, in seconds 

i 1 = multiple of pickup setting 
p 

0 = time dial setting, 0.1  to 9.9 in steps of 0. 1 
Equation (1 ) is valid for values of iflp greater than 1 .5 and 
equation (2) is valid for values of ilip between 1 .0 and 1 .5. 
(Note that the equation is undefined at iflp = 1 .0) . 

A.3 12t Equation 

The ISGS relay provides an 12 t characteristic in addition to 
standard inverse curves. 

T - 50.70 + 1 0. 1 4  

- c:r 
Where: 

T = time to trip, in seconds 

i 1 = multiple of pickup setting 
p 

0 = time dial setting, 0.1  to 9.9 in steps of 0.1  

A.4 Custom Protective Curve 

The custom curve consists of up to 60 current-time pairs 
corresponding to points on the time-current characteristic 
curve. Current refers to multiple-of-pickup value (jflp) on the 
horizontal axis, and time refers to time-to-trip values on the 
vertical axis. Each point consists of two values (j/i and 7). 
loaded in order from lowest to highest value of i� via the 
SEAbus or local ports. Siemens ISGS Wisdom software is 
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Append ices 

required in order to load a custom curve. Time-to-trip has a 
range of 0.00 to 655.35 seconds in steps of 0.01 seconds. 
ilip has a range of 1 . 1  to 20.00 in steps of 0.01 . The first 
point in the data set must be ilip = 1 . 1 , the last point must be 
ilip = 20. Points in between these two limits can be for any 
values of 1/lp and t as long as the slope (t:.T/{tlilip)) of the 
curve described by the points is between 0 (horizontal) and 
-= (vertical). For input current in excess of 20 x ipo the relay 
will enter a definite time mode and the curve will be consid­
ered to be flat (constant time) at the time value associated 
with ilip = 20. Once loaded, a custom curve is not adjust­
able since there is no time dial adjustment. 

A.S Overvoltage Equations 

The ISGS relay provides a moderately inverse overvoltage 
characteristic that is defined by the following equation: 

v 
For 1 .0 1  ::; if ::; 1 .5 

p 

T = 

v 
For if >  1 .5 

p 

T = A D  + BD 
( 1 .5 )  N - 1 

Where: 

T =time to trip, in seconds 

v = measured input voltage 

vp = pickup value ("tap setting") 

v 
= multiple of pickup setting vP 

0 = time dial setting, 0. 1 to 9.9 in steps of 0. 1 
A, 8, and N = constants which, for the moderately inverse 
curve, are: 

A =  0.51 
8 = -0.45 
N =  0.5 

38 

A.6 Undervoltage Equations 

The ISGS relay provides aa moderately inverse undervoltage 
characteristic that is defined by the following equation: 

v 
For 0.5 ::; if ::; 0.99 

p 

T = 

v 
For if <  0.5 

p 

T = AD + BD 
( 1 .5 )  N - 1 

Where: 

T =time to trip, in seconds 

v = measured input voltage 

vp = pickup value ("tap setting") 

v 
= multiple of pickup setting vP 

0 = time dial setting, 0. 1 to 9. 9 in steps of 0. 1 
A, B, and N = constants which, for the moderately inverse 
curve, are: 

A =  0.51 
8 = -0.45 
N = 0.5 

A.7 Time-Current Characteristic 
Curves 

The standard time-current characteristic curves are shown 
in Figure A.1 through Figure A.9. 

A.8 Time-Voltage Characteristic 
Curves 

The standard time-voltage characteristic curves are shown 
in Figure A.1 0 and Figure A. 1 1  . 
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Figure A.6 Extremely Inverse (SEA 6) 
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Appendix B Metering 

8.1 Accuracy 

Parameter Range 

rms Current (L & G) 0 - 250% In Displayed in Amperes 

Average rms Current 0 - 250% In Displayed in Amperes 

Ampere Demand per Phase 0 - 250% In Displayed in Amperes 

Average Ampere Demand 0 - 250% In Displayed in Amperes 

rmsVoltage (L -L & L-N) 10 - 1 25% V n Displayed in kV 

Average rms Voltage 1 0 - 1 25% Vn Displayed in kV 

Active Power (kW) 0 - 999,999.99 kW 

kW Demand 0 - 999,999.99 kWD 

kW Hours 0 - 999,999.99 kWHR 

Apparent Power (kVA) 0 - 999,999.99 kVA 

Volt-Amperes Reactive (kVAR) 0 - 999,999.99 kVAR 

kVAR Hours 0 - 999,999.99 kVARH 

Power Factor - 1 - 0 - +1 

Frequency 45 - 65 Hz 

Notes: 

Accuracy 

± 1 % of measurement from 50 - 1 25% of In 

±0.5% of In from 1 0 - 50% of In  

± 1 %  of measurement from 50 - 1 25% of In 
±0.5% of In from 1 0  - 50% of In  

± 1 % of measurement from 50 - 1 25% of In  

±0.5% of In from 1 0 - 50% of  In 

± 1 % of measurement from 50 - 1 25% of In 

±0.5% of In from 1 0 - 50% of In 

±1 % of measurement from 50 - 1 25% of Vn 

±0.5% of Vn from 1 0 - 50% of Vn 

± 1 % of measurement from 50 - 1 25% of V n 
±0.5% of Vn from 1 0 - 50% of Vn 

±2% of measurement from 50 - 1 25% of Pn 

±0. 1 % of Vn from 1 0 - 50% of Pn (1) (5) 

±2% of measurement from 50 - 1 25% of Pn 

±0. 1 % of Vn from 1 0 - 50% of Pn (1) (5) 

±2% of measurement from 50 - 1 25% of Pn 

±0.1 % of Vn from 1 0 - 50% of Pn (1) (3) (5) 

±2% of measurement from 50 - 1 25% of Pn 

±0. 1 % of Vn from 1 0 - 50% of Pn (1) (5) 

±2% of measurement from 50 - 1 25% of Pn 

±0.1 % of Vn from 1 0 - 50% of Pn (1 )  (� (5) 

±2% of measurement from 50 - 1 25% of Pn 

±0 .1 % of Vn from 1 0 - 50% of Pn (1) (� (3) (5) 

±0.04 (4) 

±0.1 % of reading providing voltage is 50% VT primary rating 

( 1 )  Measured at PF = 1 .  For IPFI < 1 ,  ±2% + angle error (±2% for IPFI � 0. 7) 
(2) Measured at PF = 0. For IPFI > 0, ±2% + angle error (±2% for IPFI � 0. 7) 
(3) Energy is accumulated in either kHR or MHR, selectable (parameter). 
(4) For power factor, 1 is considered "perfect, "  negative is leading and positive is lagging. 
(5) P n = V n x In where V n = VT rating and In = CT rating. 

Note for all values: Stated accuracy applies only when the device is not in pickup. These measurements are valid over a fre­
quency range of 45 to 65 Hz and include fundamental, 2nd harmonic, and all odd harmonics up to the 1 3th harmonic of the 
fundamental line frequency. 
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8.2 Power Conventions 

- Watts 
+ VARs 
- PF 
Leading 
Capacitive 

(e.g. , Generator 
supplying a 
capacitive load) 

II 

VARs Consumed 
(or Imported) 

+ Watts 
+ VARs 

+ PF 
Lagging 

I nductive 

(e .g . ,  Normal 
inductive load) 

Reverse 
Power Flow 

�------------�----------� Real Power 

- Watts 
- VARs 
+ PF 
Lagging 
Inductive 

(e.g . ,  Generator 
supplying an 
inductive load) 

Notes: 
1 )  50 - 60 Hz only 

I l l  

VARs Supplied 
(or Exported) 

IV 

2) Load referenced: positive power flow into load 

Current 

(Forward Watts) 

+ Watts 
- VARs 

- PF 
Leading 

Capacitive 

(e.g. ,  Normal 
capacitive load) 

Voltage 

Current 

I nductive load : current lags voltage by a positive angle Q as shown. 

Figure 8.1 . Complex Power Plane 
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Appendix C Schematics 

C.1 DC Trip System 

The following diagram illustrates a typical connection scheme for the ISGS relay when using a DC trip system. 

DC Supply 
(Station battery) 

52 a 
52b 
52T 
52 SAC 
88 
CS/C 
CS/T 
R 
G 
95C 

cs 

2 
T 

Note: See Section 3 for 
VT and CT connections. 

SYMBOLS 
Aux. Sw. (open when brk. is open) 
Aux. Sw. (closed when brk. is open) 
Opening Solenoid (Trip) 
Spring Release Solenoid (Close) 
Spring Charging Motor 
Control Switch/Close 
Control Switch/Trip 
Red Lamp (brk. closed) 
Green Lamp (brk. open) 
Interposing Relay 

Figure C.1.  ISGS Wiring for DC Trip Systems 

44 

ISGS Relay 

TRIP COM 

TRIP1 

Monitors b-contacts 

BI BSW 
1 4  

Monitors a-contacts 
and trip coil 

Bl TRIP 
1 5  2 1 1  

1 7  1 8  1 3  48 

IMP SAC IMP SENSE PS I N 1  Optional 
RS-485 
Comm. 

TRIP2 

Trip Source Power 
Impedance Supply 

sense circuit (DC·DC) 

Relay · 1 9  
• Contact is disabl� 

GND MON PS IN2 20 
closed when 
relay is out 

95C 

Optional 
remote 
closing 

1 6  1 2  of service 

Detail A r:: J Incoming 

,--------H,------ RS·485 

I I 0- Bus _______ _JJ_ __ 

EBD 48 D+ '\ I 
I Optional I 

RS-485 I I Comm. 49 \ I  EBD 0-

[ I 
2 

EBD 

I 

0-----T-'--+------------'(:-'\t-) _:_� : �u�����g 

1 OS 
Bus 

3 
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C.2 Breaker Monitoring Features 
When the circuit breaker is connected to a DC control 
source (Figure C . 1 ) , it is possible to monitor the control 
source impedance and the trip coil continuity as described 
in the following sections. These monitoring features are not 
applicable when the relay is used with an AC control source 
(Figure C.2). 

C.2.1 Trip Coil Continuity Monitoring 

Trip coil continuity is checked by monitoring the voltage 
drop across the 52a contacts and the trip coil as shown in 
Figure C. 1 .  This voltage drop is caused by the current 
(approximately 30 mA - 50 mA) flowing through the red 
"Breaker Closed" lamp. The position of the breaker is deter­
mined by sensing the voltage drop across the 52b contacts 
in series with the green "Breaker Open" lamp. 

Note: If very low current LEOs are used as indicators, 
adjustment of the resistances in parallel with the LEOs may 
be necessary to prevent them being turned on by the cur­
rent into the binary input (BI) of the relay. 

If trip coil monitoring is enabled (TrpCoil Cont at address 
8303) and trip coil failure detection is set to "Yes" (TrpCoiiFail 
at address 8304) , a continuity failure will close the "Relay 
disabled" contact. 

Siemens Energy & Automation, I nc. 
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C.2.2 Trip Source Impedance Monitoring 

The source impedance of the control voltage supply is mon­
itored by periodically drawing a fixed amount of current from 
the supply and checking for excessive drop in the supply 
voltage (see the Trip Source Impedance sense circuit in Fig­
ure C . 1 ) .  This sense circuit will also pickup if the supply volt­
age drops below the ANSI lower limit for trip voltage. 

If trip source impedance monitoring is enabled (TrpSrclmp 
Cont at address 8301 ) and trip source failure detection is set 
to "Yes" (TrpSrciFail at address 8302) , a trip power source 
failure will close the "Relay disabled" contact. 
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Append ices 

C.3 AC (Capacitor) Trip Systems 

The following diagram illustrates a typical connection scheme for the ISGS relay when using an AC trip system. 

AC Supply 
(120 VAC only) 

3 
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R2 G2 
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z w 
() (/) 
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'---�-�
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1 5  1 4  

• Contact is 
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�fff�SRC

'�"hl �b� 
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1 5
4� 14 2 

95C 
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remote 
closing 

�- - - - - - -1 
: Consult : 

,--f--<,..._...1 Siemens : 
I I 
I I 
'- - - - - - _ J  

e�� 
,,. �, 

Slug ->---------t--------t-------->---------------------
ACO Slug 

52 a 
52b 
52T 
52SRC 
88 
CS/C 
CS/T 
R 
G 
95C 
CTD 

Note: See section 3 for 
VT and CT connections. 

SYMBOLS 
Aux. Sw. (open when brk. is open) 
Aux. Sw. {closed when brk. is open) 
Opening Solenoid (Trip) 
Spring Release Solenoid (Close) 
Spring Charging Motor 
Control Switch/Close 
Control Switch/Trip 
Red Lamp (brk. closed) 
Green Lamp (brk. open) 
Interposing Relay 
Capacitor Trip Device 

48 0+ ,, 
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I I 
Comm. 49 I EBD 0- I 
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Figure C.2. ISGS Wiring for AC (Capacitor) Trip Systems 

46 Siemens Energy & Automation , Inc. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



SI EM ENS 

Manual No. SG-8058-01 (Replaces SG-8058) 2M0795SP Printed in U.S.A. 

Siemens Energy & 
Automation , Inc. 
Switchgear and Motor Control 
Business 
P.O .  Box 29503 
Raleigh ,  NC 27626-0503 

© 1 995 Siemens Energy & Automation, Inc. 
SIEMENS is a registered trademark of Siemens AG www . 

El
ec

tric
alP

ar
tM

an
ua

ls 
. c

om
 




