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MANUAL CHANGE INFORMATION 

The date code at the bottom of each page of this manual reflects the creation or revision date.  
Date codes are changed only on pages that have been revised and any following pages affected by 
the revisions (i.e., pagination).  If significant revisions are made to a section, the date code on all 
pages of the section will be changed to reflect the revision date.   

Each time revisions are made, both the main table of contents and the affected individual section 
table of contents are regenerated and the date code is changed to reflect the revision date. 

Changes in this manual to date are summarized below (most recent revisions listed at top). 
 

Revision 
Date Summary of Revisions 

The Manual Change Information section has been created to begin a record of revisions to 
this manual.  All changes will be recorded in this Summary of Revisions table. 

20011017 This revision includes the following changes: 

Added new Appendix J:  SEL-5030 ACSELERATOR�. 

20010713 This revision includes the following changes: 

Appendix A: 
− Updated Firmware information. 

Section 4: 
− Added warning for incorrect password attempts in Access Level Attempt 

(Password Required). 

20010529 This revision includes the following changes: 
− Revised caution and warning information and replaced Standard Product 

Warranty page with warranty statement on the back of the manual cover page. 

Section 3: 
− Updated Direct Transfer Trip (DTT) name. 

 Section 6: 
− Updated Optoisolated Inputs subsection to include ac input selection. 

 Section 7: 
− Added subsection Make Sequential Events Recorder (SER) Settings with 

Care. 

 Appendix A: 
− Updated Firmware information. 

 Appendix E: 
− Made changes to A5CO block to include fast message (unsolicited SER 

messaging). 
− Added A5CE Fast Operate Configuration Message subsection. 
− Added SNS Message subsection. 
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Revision 
Date Summary of Revisions 

 Appendix G: 
− Updated minimum temperature rating for Terminal Connections in 

Specifications. 
− Added optoisolated inputs ratings for ac control signals to Specifications. 
− Updated Type Test information. 

 Appendix H: 
− Revised SELOGIC Control Equation Variable Timers range information. 
− Added ac setting choice to optoisolated input timers on Setting Sheet 10. 
− Added note on Port F baud rate. 

Appendix I: 
− Added Appendix I:  Unsolicited SER Protocol. 

20010305 Reissued Entire Manual. 
− Added cautions, warnings, and dangers in English and French to the reverse of 

the title page. 

Section 1: 
− Updated password information. 

Section 2: 
− Updated Figure 2.1 and Figure 2.4. 

Section 3: 
− Updated Figure 3.9. 

Section 4: 
− Updated cable information in SEL-2100 to SEL-351 or SEL-311C. 
− Updated password information. 

Section 9: 
− Added battery Caution statement. 

Appendix E: 
− Updated information in A5E0 Fast Operate Remote Bit Control. 

Appendix G: 
− Added information on Tightening Torque, Terminal Connections, and Power 

Supply in General Specifications. 
− Updated IEC specification numbers. 
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Revision 
Date Summary of Revisions 

20000410 This revision includes the following changes: 

Section 2: 
− Added rear-panel drawing (Figure 2.4).  Renumbered subsequent figures. 

Section 3: 
− Corrected Figure 3.6. 

Appendix C: 
− Corrected information in the DNP V3.00 Subset Definitions document. 

Appendix H: 
− Corrected cycle information in the SELOGIC Control Equation Variable 

Timers section (Settings Sheet 1 and 2). 

20000120 Reissued Entire Manual. 

991221 New Manual Release. 
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SECTION 1:   INTRODUCTION 

INTRODUCTION 
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SELOGIC Control Equations  
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SEL-2100
9-Pin Male

"D" Connector

Computer
9-Pin Female

"D" Connector

RXD  2
TXD  3
GND  5
CTS  8

3  TXD
2  RXD
5  GND
8  CTS
7  RTS
1  DCD
4  DTR
6  DSRDWG: M2100_007
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Serial Port Settings 
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SECTION 2:   INSTALLATION 

INTRODUCTION 
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Frame Ground Connection 
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Alarm Contact Connection 
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IRIG-B Input Connection 
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IRIG-B Output Connection 
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Step 1:  Open the SEL-2100 
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Step 2:  Set the Circuit Board Jumpers 
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IRIG Jumpers 
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Modulated/
Demodulated

IRIG-B BNC Input

1

2
JMP1*

*Install JMP1 only if
demodulated IRIG-B is

connected.

1

2

3

To
Serial
Ports
1 - 16,
Pin 4

IRIG-B
Demodulator
With Surge

Suppression

Surge
Suppression

Buffer

ClockJMP2

1

2

3

JMP7

IRIG-B Signal Installed Jumpers

Demodulated JMP2, Pins 1, 2
(Factory Default) JMP7, Pins 1, 2

JMP1, Pins 1, 2

Modulated JMP2, Pins 2, 3
JMP7, Pins 2, 3

DWG:  M2100_037
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Alarm Contact Jumper 
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Serial Port +5 V Power Jumpers 
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Optional Contact Output Jumpers 
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Step 3:  Reassemble the SEL-2100 
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SECTION 3:   APPLICATION EXAMPLES 

MULTISTATION DIRECT TRANSFER TRIPPING (DTT) 
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POTT Description 
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DISTRIBUTION BUS PROTECTION WITH RADIAL FEEDERS 
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SELOGIC Control Equations and Settings 

Feeder Relay Settings 
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SECTIONALIZED BUS PROTECTION WITH LOOPED FEEDERS 
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Other Features 
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SEL-2100 Logic Settings 
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Relay Taken Out of Service 
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Scheme OK and Alarm Logic 
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Trip Logic (Breaker Failure and Bus Protection) 
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SEL-2100 Logic Diagram 
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SEL-2100 SERIAL PORT CONNECTION EXAMPLES 

Local or Remote User Interface 
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SEL-2100
9-Pin Male

"D" Connector

Computer
9-Pin Female

"D" Connector

RXD  2
TXD  3
GND  5
CTS  8

3  TXD
2  RXD
5  GND
8  CTS
7  RTS
1  DCD
4  DTR
6  DSRDWG: M2100_007
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MIRRORED BITS Connections to SEL Relays 

SEL-2100 to SEL Relay Cable Connections 
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SEL-2100
9-Pin Male

"D" Connector

SEL Relay
9-Pin Male

"D" Connector

RXD  2
TXD  3

IRIG+  4
GND  5
IRIG-  6
RTS  7
CTS  8

3  TXD
2  RXD
4  IRIG+
5  GND
6  IRIG-
8  CTS
7  RTS

DWG: M2100_008
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Fiber-Optic Connection Using the SEL-2800, SEL-2810, or SEL-2815 Fiber-Optic 
Modems 
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SEL-2100 Settings 
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SECTION 4:   SERIAL PORT COMMUNICATIONS AND 
COMMANDS 

INTRODUCTION 
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SEL ASCII PROTOCOL 

Command and Response Format 
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Access Level 2 
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Access Level 1 Commands 

COM Command (Communication Data)  
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DAT Command (View/Change Date) 
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DNP Command (Display the DNP maps) 
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GRO Command (Display Active Setting Group Number) 
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IRI Command (Synchronize to IRIG-B Time Code) 
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QUI Command (Quit Access Level) 
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SER Command (Sequential Events Recorder Report) 
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SHO Command (Show/View Settings) 
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STA Command (Relay Self-Test Status) 
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Status Report Row and Column Definitions 
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TAR Command (Display Relay Element Status) 
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TIM Command (View/Change Time) 
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Access Level 2 Commands 

CON Command (Control Remote Bit) 
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COP Command (Copy Setting Group) 
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GRO n Command (Change Active Setting Group) 
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LOO Command (Loop back) 
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PAS Command (View/Change Passwords) 
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PUL Command (Pulse Contact Outputs) 
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SET Command (Change Settings) 
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SET G—Global Settings 

@����3����(�C�	���������)�

v� ����+����	3��+������&��

v� ���������.���������806����680��

v� ������%���	���
�����.������
�����	����	��
�������2�!���3���+3��2��#��

������������0
�������1�'�����1�)����1�����'���������������+���.��������
�.�����
����

SET L—SELOGIC Control Equations Command 

@����3����(���	�����������������9C���	��������I���
�����

������������6
���	�'-�����������	3���������������&���7�8����.��������
�.�����
����

VER Command (Display SEL-2100 Configuration) 

@����3��G���	�������������
.&��3�������!!�
��	��.
+���������?��	���4�����	
���&�.�����
�+���
.
���������+������
�

 !!9(5��(17(5!�
3DUWQXPEHU������;;���+�
�
$SSHDUDQFH��+RUL]RQWDO�5DFN�PRXQW�
3RZHU�6XSSO\������9�
'DWD�)/$6+�6L]H��������.%\WHV�
([WHQGHG�)HDWXUHV��
��,�2�%RDUG�ZLWK�����9�&RQWDFW�,QSXWV�
��'13�
��0LUURUHG�%LWV�
�
),' 6(/������5����9��=�������'���������
�
,I�DERYH�LQIRUPDWLRQ�LV�XQH[SHFWHG������
FRQWDFW�6(/�IRU�DVVLVWDQFH�
 !!�



4-22 Serial Port Communications and Commands Date Code 20010305 
 SEL-2100 Instruction Manual 

SERIAL PORT CONNECTOR AND COMMUNICATIONS CABLES 
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SEL-2100 to Computer 

�������'3��
�

SEL-2100
9-Pin Male

"D" Connector

Computer
9-Pin Female

"D" Connector

RXD  2
TXD  3
GND  5
CTS  8

3  TXD
2  RXD
5  GND
8  CTS
7  RTS
1  DCD
4  DTR
6  DSRDWG: M2100_007 �

SEL-2100 to Modem 

�������'''
�

SEL-2100
9-Pin Male

"D" Connector

Modem
25-Pin Male

"D" Connector

GND  5
TXD  3
RTS  7
RXD  2
CTS  8
GND  9

7 GND
2 TXD (IN)
20 DTR (IN)
3 RXD (OUT)
8 CD (OUT)
1 GND

DWG: M2100_014 �

SEL-2100 to SEL-PRTU 

�������'3	
�

SEL-PRTU
9-Pin Male

Round Conxall

SEL-2100
9-Pin Male

"D" Connector

GND  1
TXD  2
RXD  4
CTS  5
+12  7

GND  9

5   GND
2   RXD
3   TXD
7   RTS
8   CTS
9   GND

DWG: M2100_016 �
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SEL-2100 to SEL-2020 
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�

SEL-2020
9-Pin Male

"D" Connector

SEL-2100
9-Pin Male

"D" Connector

RXD  2
TXD  3
GND  5
RTS  7
CTS  8

3  TXD
2  RXD
5  GND
7  RTS
8  CTS

DWG: M2100_017

�

SEL-2100 to SEL-321 

�������'31�>������������E4 ?
�

DWG: M2100_020

Rear-Panel
Port

SEL-2100
9-Pin Male

"D" Connector

SEL-321 Relay
9-Pin Male

"D" Connector

RXD  2
TXD  3
GND  5
RTS  7
CTS  8

+IRIG  4
-IRIG  6

3  TXD
2  RXD
5  GND
8  CTS
7  RTS
2  +IRIG
3  -IRIG

Demodulated
IRIG-B Port

�

�������'2'��>��������*?
�

SEL-2100
9-Pin Male

"D" Connector

SEL-321 Relay
9-Pin Male

"D" Connector

RXD  2
TXD  3
GND  5
RTS  7
CTS  8

3  TXD
2  RXD
5  GND
7  RTS
8  CTS

DWG: M2100_018 �



4-26 Serial Port Communications and Commands Date Code 20010305 
 SEL-2100 Instruction Manual 

SEL-2100 to SEL-351 or SEL-311C 
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SEL-2100
9-Pin Male

"D" Connector

SEL-351 Relay
9-Pin Male

"D" Connector

RXD  2
TXD  3

IRIG+  4
GND  5
IRIG-  6
RTS  7
CTS  8

3  TXD
2  RXD
4  IRIG+
5  GND
6  IRIG-
8  CTS
7  RTS

DWG: M2100_019 �
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SEL-2100 COMMAND SUMMARY 
�

Access 
Level 0  
Command 
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SECTION 5:   SELOGIC
® CONTROL EQUATIONS AND THE 

RELAY WORD 
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SELOGIC Control Equation NOT Operator ! 
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All SELOGIC Control Equations Must Be Set 
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PROCESSING ORDER AND PROCESSING INTERVAL 
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RELAY WORD BITS 
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SECTION 6:   INPUTS, OUTPUTS, TIMERS, AND OTHER 
CONTROL LOGIC 
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OPTOISOLATED INPUTS 

IN101D

IN101D

IN102D

IN102D

Example
Switch
States

Opto-
isolated
Inputs

Optoisolated
Input States

Built-in
Debounce

Timers

IN101

IN102

IN103

IN104

IN105

IN106

IN101

IN102

IN103

IN104

IN105

IN106

deenergized

deenergized

deenergized

deenergized

energized

energized

logical 0

logical 0

logical 0

logical 0

logical 1

logical 1

Relay
Word

Bit

Relay
Word Bit
States(+)

(–)

IN103D

IN103D

IN104D

IN104D

IN105D

IN105D

IN106D

IN106D

DWG: M2100_021
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DC Control Signals 
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Optoisolated Input Voltage Ranges 
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REMOTE BITS 
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RBn    (n = 1 through 32)Logical 1

MOMENTARY Position
(Logical 1 for one

Processing Interval)

Relay
Word
Bit

ON Position
(Maintained Logical

1 Position)

OFF Position
(Maintained

Logical 0
Position)
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Remote Bit Control 

SCADA Control of Remote Bits 
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Set Remote Bit (Turn a Remote Bit ON) 
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Clear A Remote Bit (Turn a Remote Bit OFF) 
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Pulse a Remote Bit (Momentarily Turn a Remote Bit ON) 
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Remote Bit Applications  
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Remote Bit States Not Retained When Power Is Lost 
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Remote Bit States Retained When Settings Changed or Active Setting Group Changed 
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LATCH BITS 
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SETn

RSTn

LTn
(set)

(reset)

SELOGIC

Settings

Relay
Word
Bits

(n = 1 through 32)
DWG: M2100_024 �
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Latch Bit States Retained When Power Is Lost 
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Note:  Make Latch Control Switch Settings With Care 
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Latch Bit States Retained When Settings Changed or Active Setting Group Changed 
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OUT101
SET1

RST1

LT1
ALARM

IN101
/RB1

Contact
Output

Acknowledge
Input
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SELOGIC VARIABLES/TIMERS 
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SVn SVn

SVnT
SVnPU

SVnDO

Relay
Word
Bits

SELOGIC

Variable/
Timer Input

Settings
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SECTION 7:   SEQUENTIAL EVENTS RECORDER (SER) 

INTRODUCTION 
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SECTION 8:   MIRRORED BITS™ COMMUNICATIONS 

OVERVIEW 

���������������%%��$�'�����$����1�*�������������*� �$���������(�������*����������%���%�
$���������'�$���'���(���(�%��1���$�������������������������$�$�$��'��'���-
�)�����$5����
$�����%��6���(����$���6����'���-���������������%��"����������%��$���*����(����*������
��-
�)���� %�5� �������%���$����*�����������$5����*�����������$5���'��%%�*���$$�����'�
�����%���������

���������������������%%��(�����$�*����((��������$��*����%����������$����'�����$���
7�%�"���������
�
�����%���������������5��������������������($������((�'���%�����*��
�����������$�%�$5�'�(���'5�����������������$��$������ ����$����������*��'������������������

��	
�
������� �%�������(���������(������ ���*�����������������'���$�'������$(�$$����
�����$��

Setup 

���$��������������������%��"0�

��� �������*�������������������'�����$���*������-
�)����((��������$��*����%���
�*���*����%����� ���$�$�(�%���$�����((��������$��� %�5�����$��%�1� %���$���
��((��������$������"�$��*��$�����8���������

��� ��� %�������������������*�����'�����$5���'�$��*�� ��'����5����$(����5���'�
�������������� �*����*�(��$����*������!�����((��'������������������	
�
��������
 �%�������(���������(��������$����$��

)�� -�*�$�����5�*����������������%��"�$*��%'� �����������%���&����*����,��9���
���������,:���%���;��'� ������*�����������������*����%����������*��*��%��"��$�
���������%��������,����'����$�*�����������������$����������%��������'�����5�*���
���������������$��%$�����������%����*���*���'�����������������������	
���������
����������� �%�������(���������(������ ���*����,����'�����$5���'��*����*����%�
$��$���'�����$��

Configuration 

-$�'�$��� �'�� ���5����*���������������%��"��1�*����$���������*� �$���������(�������-����
*�����������������*����%��$�$������'�*����������������%��"��$����������%5��%%�*����(���$�
�$����������������*�����������������1�*�����*����6����'�'�����������������%��*�� �$�
��6����'��������%������ ���$���6����'5�����������<�$�*������ ����7$����.�=���������%��6�����$�
��'������*����������������*�����$(�����������������7$��*���������������������������
��.�=��������%��6�����$�����������������5������%5����(���������$�*�(�$��

4����1�(�%�5�����$$�*��$��$������.
��>>�������������8�>�������*�����������������
'�������������'���!������$��������$(����������������5��$��*����%%��������.�=��������%�
�6�����0�

� ��!��?��8�>��
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����$����������������������������!��������%�$��������������7��>�5��$��*����%%������
��.�=��������%��6�����0�

�7��>��?���!��

MIRRORED BITS SECURITY 

���������$�*����� � �%���*�������$(�$$������������%%� ��'����'� ��*������������'��������
���*��������'���������������(�$$����������$�*���������$�����%%����*��������������������
�''����5�*��(�$$����������$����(���� �$5���'��������*��"� �$������*�(�$$�����$��%$������'�'�
��*�*��$��'����'�����@$��A���$��������*������������'������'���'�$�*����������������
(�$$���5��*��"$�*���%%�*��$��5�$�����'������� �$�����������5��*��"$�����$����*���%%�*����
�����$����*�����*�'��� �$�(��*5���'��%$���*��"$���$���*��*������'�'��''��$$�(��*�$�*��
������������%��@$��A���$�����������������5���������������'���$��%%� ���������(����*����3�
(�%%�������$(�$$���������$��$����*�$��'������������*��"$����*�$��1���'$�*��$�������
����((��'�'� ��$��'��'����
	)+��������(�$$�������������������$��

Debounce Pickup/Dropout Counters 

7$��*���� ������!��"��#�������������$�������*��������'����������������������$��
$���������������*�����-����"�����'�'�������������$�������������%%��$�������$����*����������
������������������������������������*����%���;��'����*�$���$�%$����*��$�������(������'�
� ������-�$�������������6����$�������������������$�������(�$$���$���*�*��$��������
����������������������$$���'����'��$$���'� ������*�� ����������$�����*����%���;��'���
;�*������"������'������$�������������������5�����������������%%�'�����%%� ���������9�3�
(�%%����B��3�(�%%���:�?��23�A��>��������$��

���������������	
�
�������� �%�������(���������(������ ���$�����*�����"�����'�'������
'� ������������$��

Default Receive Values 

;*���*����.
��>>�'���$����������������������'���������������(�$$���5���'�$���'$�*��������
(�$$������'�'��$$��$���,�����*���������������������$����*����%���;��'��"�����*����
��$�������'����%�����������%��$����%�����������������((��������$��$���$���'������*��
'����%�����������%��$�9$������A�4.�:�'����'���������������%��������

Receive
Serial Data
from Port n

MIRRORED
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Decoder
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Integrity
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Default
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R8Pn

DWG: M2100_038

T1Pn -
T8Pn
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Serial Data
to Port n
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�
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4����1�(�%�5�$����$��������������������$��$�'����1�*��������%��"������(�$$���� ���������
���������'�����$���;*�������������������((��������$�����'�$����'����'�$� %�'������%�5�
*���$���(����%�����*����*���������'�������������������$���'�������%��"�������$$�����
;*���*����((��������$��*����%����%$5�*�������������%�����%%�*��� %��"���((��������$

�$$�$�'��������5���'���������$�(�� ��"������������$�*�(�5�$��*��$��(�
$����'�'�$�����
����������

-%�������%�5�$����$��������������������$��$�'����1�*�������!��(�$$���
�����(�$$����
 ������������������'�����$���;*�������������������((��������$�����'�$����'����
'�$� %�'������%�5�*���$���(����%�����*����*���������'�������������������$���'������
!��(�$$���������'��$$�����;*���*����((��������$��*����%����%$5�*�������������%�����%%�*���
 %��"���((��������$
�$$�$�'��������5���'���������$�(�� ��"������������$�*�(�5�$��*��$�
�(�
$����'�'�$���������������

���������������	
�
��������%�������*�$�$��������$��*��'����%�����������%��$��

Receive and Transmit ID 

����$����$5��A�����'��A��5�������������������������������(�����������$�����
���$(�$$�������*�$��$��(������ ����$��$�(����((��������$��*����%$�(��� ���(��
���'�����%��%����'� ��"������'�����*�$������������%���� ��"��$���5��$��*��.�����((��'�
'�$��� �'�%�������*�$�$�������

MIRRORED BITS SPEED 

�*������������������((��������$�������%��������%%�����$(�$�*��$��$�����%%����*�
����$(��������������������'�'���������������������(�$$������;*���������$(��
��������������*����$�$��5�*������$����$����$(��'����*����1���������������(�$$������
�*���������*��*�(�$$���$��������$(��'�'����'$����*����������������'��������'�*�� ��'�
�������� %��	���$*��$�*��(�$$�������$(�$$��������(��$���'���� �*����%�$�����(�$$������'�
(�%%�$����'$�����(�$$�����

�������	
������������������������������������������

�����
 ���!�

��"#$%
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�&����� ��!�
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�&����� ��!�
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�&����� ��!�
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�5�>>� ��9)+:� ��9)+:� ��9)+:� ��9)�:� �

�5+>>� ��9�/:� ��9�/:� ��9�/:� ��9�3:� �

+5	>>� �#��9	:� �#��9	:� �#��9	:� �#��9	:� �

C53>>� �#+�9+:� �#+�9+:� �#+�9+:� �#+�9+:� �

�C5�>>� �#	�9�:� �#+�9+:� �#+�9+:� �#+�9+:� �

)	5+>>� �#	�9�:� �#+�9+:� �#+�9+:� �#+�9+:� �#	�9�:�
����%%�$����'���%��$����������1�(���
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MIRRORED BITS CHANNEL MONITORING 

����������������((��������$����%���$������	������%�����$���'�	�����������$�����
���������������������*�$�����%����'���$����������(�%�1��5�������$�$���%�� �%��5���'���'���$�
��$����������������������'�$����*��� �����������*��'
����'������%�����$���'�����$0��
����������������((��������$��$�$�%�
(����������

;*����������%�������$��������'����������%�$���*��������������5�*������������$��������
���� %�����'��������*���*������� ������*���������'�*�������%�$���*����������������$�
�����������$�%�5�����������������$��%��'���$5���'������%��(����5���'�$����'5�'�(���'5�
'�$����'5����'����'�'���((��������$��*����%��

�*������%���;��'� �$5���,�5���-��5���'���-��5����%���*��$��$����*����������������
��((��������$��*����%��������'�����.
��>>�!�������7$����%���;��'� �$���,�5���-��5�
��'���-������$$�����((��������$��%��($5���'������ %�� ��"������������$�*�(�$��

ROKn 

��,��9���������,�����*����%��:�'��$$��$�*����$���*����.
��>>�'���$��������$�����%�
���$�������$(�$$���������$5���������(��*����.
��>>�'���$�*����*�$�����������'���
��������������(�$$�������*���(����6����'������$(��*����(�$$���$����*��%���%���,���%$��
'��$$��$����*����(�����������������'������'���$���������������*��(����,��'��$$��$5�*��
��.
��>>��(����$�*��$����*����5���'������'$��������������$�����%���6�����%�����$�
�����'���'�'����'������*������������������������*��(�
����'�������$�%� �%�'���*�*��
���$�����*���������&����*�������$����*��$�����%���((��������$���6�����%�����$������'���
��*�*��������((��'���94���(���������(����������'����*��������((��'���'�*�������$�
���*����((��������$������5�$������������������������%�������*�$�$������:�

RBADn 

�����,��'��$$��$�����%������*���$�������-�!75���%���;��'� ����-����$$��$�������*���
���'$5���-�������$������'�������*��*���������������*�$� ����'�$����'����!�����%������
*���*����-�!7�*��$*�%'���-������%�$�����������-�!7��$�$�����%�$����'$��

�*��$����������������-�!7��$������>5>>>�$����'$����*���������'����%�$�����������-�!7�
������*������$�3>�$����'$�����-����$�����'�'������$���$�����((��������$��%��(���'�$*��%'�
 ��$��%���������*�������'����$������%��($��

CBADn 

-$$�(����-�!7�����!������$�$����������$����'5���'�*�����������������*����%��������'���
!������$�'�$����'�>�2�$����'$�������������$����'�������������������((��������$����!�����
����������%� %��2>�����������*���(�5� ����-���'��$�����$$��� ����$�����������������$�
���'�$����'�����%������*�����$����'��������(�����������-�!7���'���%���;��'� ��
��-���$�%���*�$���� %�(����

;*���*��'���$���'����*����((��������$�������������������������!�������'�����*��
��������������*�$� ����������%� %�5�����������5�(����*���$�������-�!75�*����.
��>>�
�$$��$���%���;��'� ����-����



Date Code 20010305 MIRRORED BITS Communications 8-5 
 SEL-2100 Instruction Manual 

-$$�(����-�!7��$�$�������>5>>>����$�����(�%%����9>�>���������5��������������:5���'�*��$�(��
���������������*����%��$����*���������$��1�(�%���$�'�$����'�>�2�$����'�������������$����'���
�����������������!����5��$���'����'� ��*����((��������$�����������!����5��$�������%� %��
>�2��������5����2>>5>>>����$�����(�%%���5����2>�����������*���(�����*�$��1���'$�*����-�!7�
$����5���'���%���;��'� ����-����$$��$��

�*��$�����������������-�!7��$�����)>5>>>����$�����(�%%����9��(:����*���������'����%�
$�����������-�!7�������*������$��5>>>���(����
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APPENDIX A:   FIRMWARE VERSIONS 

To find the firmware revision number in the SEL-2100 Protection Logic Processor, view the 
status report using the serial port STATUS command.  The status report displays the Firmware 
Identification (FID) label: 

FID=SEL-2100-Rxxx-Vx-Z000000-Dxxxxxxxx 

The firmware revision number is after the �R� and the release date is after the �D�.   

For example: 

FID = SEL-2100-R100-V0-Z001001-D19991221 

In this example, the firmware revision number is 100, with release date December 21, 1999. 

This manual covers SEL-2100 Protection Logic Processors that contain firmware bearing the 
following part numbers and revision numbers (most recent firmware listed at top): 
 

Firmware Part/Revision No. Description of Firmware 

 
 
SEL-2100-R102-V0-Z002002-D20010713 

This firmware differs from previous versions 
as follows: 
− Added a new power supply option. 
− Added warning for three consecutive 

incorrect password attempts. 

 
 
SEL-2100-R101-V0-Z002002-D20010528 

This firmware differs from the original as 
follows: 
− Internal changes to support Flash memory 

revision and battery-backed clock hardware 
change. 

− A5C0 Relay Definition Block Changed. 
− Added AC mode for optoisolated input 

debounce timers in global settings 
IN101-IN116.  This allows AC control 
signals to be sensed on selected inputs. 

− Added Unsolicited SER Protocol. 
− Revised latch bit operation to improve 

nonvolatile latch memory storage during loss 
of power. 

− Changed �msec� to �ms� in setting prompts 
and relay reports. 

SEL-2100-R100-V0-Z001001-D19991221 Original Firmware Release. 

 





 

Date Code 20010529 Firmware Upgrade Instructions B-1 
 SEL-2100 Instruction Manual 

APPENDIX B:   FIRMWARE UPGRADE INSTRUCTIONS 

To install new firmware, you will need to 

1. check settings, 

2. power down the SEL-2100 Protection Logic Processor, 

3. remove the SEL-2100 from the equipment rack (panel), 

4. remove the front panel and top cover, 

5. pull out the optional I/O board if present, 

6. exchange the integrated circuit (IC) chips, 

7. reassemble the hardware, and 

8. reestablish settings. 

If you do not wish to perform the installation yourself, SEL can assist you.  Simply return the 
SEL-2100 and ICs to SEL.  We will install the new ICs and return the unit to you within a few 
days.  If you perform the upgrade, please follow these step-by-step instructions. 

CAUTION!  
This procedure requires that you handle components sensitive to 
Electrostatic Discharge (ESD).  If your facility is not equipped to 
work with these components, we recommend that you return the 
relay to SEL for firmware installation. 

Step 1. Note or capture all of your settings using the SHO n, SHO L n (where n is 1�6), SHO 
G, SHO R, SHO P n (where n is 1�16 or F), and SHO C commands, for reference in 
the event that they are lost during the upgrade. 

Note: If the SEL-2100 contains Sequential Events Recorder (SER) data that you 
want to retain, it must be retrieved prior to performing the firmware upgrade, 
because all of these data sets may be erased in the upgrade procedure.   

Step 2. If the SEL-2100 is in service, remove power to the device.  Disconnect any cables 
attached to the ports.  Remove the chassis from the equipment rack. 

Step 3. Remove the front panel and top cover. 

CAUTION!  
The SEL-2100 contains devices sensitive to electrostatic discharge 
(ESD).  When working on the relay with front or top cover 
removed, work surfaces and personnel must be properly grounded 
or equipment damage may result. 

Step 4. If the optional I/O board is installed, disconnect the cable(s) attached to the I/O board 
and remove the I/O board. 

Step 5. Locate the ICs to be replaced (U18 and U39) (refer to Figure B.1).  Note the 
orientation mark of the ICs to be replaced.  (The orientation mark is typically a half-
circle indentation in one end of the IC.)  Use an IC removal tool or a small 
screwdriver to pry the indicated ICs from their sockets being careful not to bend the 
IC pins or damage adjacent components. 
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Step 6. Carefully place the new ICs in the appropriate sockets.  Check the orientation of the 
ICs.  Be sure that each IC is in its corresponding socket.  Look for IC pins that are 
bent under or did not enter a socket hole. 

CAUTION!  
Verify proper orientation of any replaced Integrated Circuit(s) (ICs) 
before reassembling the SEL-2100.  Energizing the SEL-2100 with an 
IC reversed irrecoverably damages the IC.  If you mistakenly 
reenergize the relay with an IC reversed, do not place the SEL-2100 in 
service using that IC, even if you correct the orientation. 

Step 7. Replace the I/O board and reconnect the cable(s) removed from the I/O board. 

Step 8. Replace the front panel and top cover, remount the chassis in the equipment rack, and 
reconnect all cables removed in Step 2. 

Step 9. Perform the Initial Checkout procedures described in Section 2:  Installation of the 
SEL-2100 Instruction Manual.  In the event that the settings are lost when upgrading, 
you must reenter all of your settings using the SET n, SET L n, SET G, SET R, SET 
P n, and SET C commands.   

Step 10. Once the checkout is complete, and settings have been reentered as necessary, use the 
SHO C command to check the calibration settings. 

After completing the above steps, the SEL-2100 status should be normal with all 
settings valid.  If the SEL-2100 Alarm contact is closed, call SEL for factory 
assistance. 
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Figure B.1:  SEL-2100 Main Board 
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APPENDIX C:   DISTRIBUTED NETWORK PROTOCOL 3.00 

OVERVIEW 

The SEL-2100 Logic Processor supports Distributed Network Protocol (DNP) 3.00 Level 2 Slave 
protocol.  This includes access to the Relay Word, contact I/O, targets, Sequential Events 
Recorder (SER), data settings groups, and time synchronization.  The SEL-2100 supports DNP 
point remapping. 

CONFIGURATION 

To configure a port for DNP, change the port PROTO setting to DNP.  Although DNP may be 
selected on any of the available ports, DNP may not be enabled on more than one port at a time.  
The following information is required to configure a port for DNP operation: 

Label Description Default 
SPEED Baud Rate (300�38400) 2400 
DNPADR DNP Address (0�65534) 0 
CLASSB Class for Binary Event Data (0�3) 2 
CLASSC Class for Counter Event Data (0�3) 1 
TIMERQ Minutes for Request Interval (0�3267) 0 
STIMEO Seconds to Select/Operate Time-Out (0.0�30.0 seconds) 1.0 
DRETRY Number of Data Link Retries (0�15) 3 
DTIMEO Seconds to Data Link Timeout (0�5 seconds) 1 
MINDLY Minimum Seconds from DCD to Tx (0.00�1.00 seconds) 0.05 
MAXDLY Maximum Seconds from DCD to Tx (0.00�1.00 seconds) 0.10 
PREDLY Settle Time from RTS ON to Tx (OFF, 0.00�30.00 seconds) 0.00 
PSTDLY Settle Time from Tx to RTS OFF (0.00�30.00 seconds) 0.00 
ETIMEO Seconds to Event Message Confirm Time-Out, (1�50 counts) 2 
UNSOL Enable Unsolicited Reporting (Y, N) N 
PUNSOL Enable Unsolicited Reporting at Power-Up (Y, N) N 
REPADR DNP Address of Report to (0�65534) 0 
NUMEVE Number of Events to Transmit On (1�200) 1.0 
AGEEVE Seconds Until Oldest Event to Tx On (0.0�60.0 seconds) 2.0 

The RTS signal may be used to control an external transceiver.  The CTS signal is used as a DCD 
input, indicating when the medium is in use. Transmissions are only initiated if CTS is 
deasserted.  When CTS drops, the next pending outgoing message may be sent once an idle time 
is satisfied.  This idle time is randomly selected between the minimum and maximum allowed 
idle times (i.e., MAXDLY and MINDLY).  In addition, the SEL-2100 monitors received data and 
treats receipt of data as a DCD indication.  This allows RTS to be looped back to CTS in cases 
where the external transceiver does not support DCD.  

When the SEL-2100 transmits a DNP message, it delays transmitting after asserting RTS by at 
least the time in the PREDLY setting.  After transmitting the last byte of the message, the 
SEL-2100 delays for at least PSTDLY milliseconds before deasserting RTS. If the PSTDLY time 
delay is in progress (RTS still high) following a transmission, and another transmission is 
initiated, the SEL-2100 transmits the message without completing the PSTDLY delay and 
without any preceding PREDLY delay.   
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RTS/CTS handshaking may be completely disabled by setting PREDLY to OFF.  In this case, 
RTS is forced high and CTS is ignored, with only received characters acting as a DCD indication.  
The timing is the same as above, but PREDLY functions as if it were set to 0, and RTS is not 
actually deasserted after the PSTDLY time delay expires.    

DATA-LINK OPERATION 

It is necessary to make two important decisions about the data-link layer operation.  One is how 
to handle data-link confirmation, the other is how to handle data-link access.  If a highly reliable 
communications link exists, the data-link access can be disabled altogether, which significantly 
reduces communications overhead.  Otherwise, it is necessary to enable confirmation and 
determine how many retries to allow and what the data-link time-out should be.  The noisier the 
communications channel, the more likely a message will be corrupted.  Thus, the number of 
retries should be set higher on noisy channels.  Set the data-link time-out long enough to allow for 
the worst-case response of the master, plus transmission time.   

When the SEL-2100 decides to transmit on the DNP link, it has to wait if the physical connection 
is in use.  The SEL-2100 monitors physical connections by using CTS input (treated as a Data 
Carrier Detect) and monitoring character receipt.  Once the physical link goes idle, as indicated 
by CTS being deasserted and no characters being received, the SEL-2100 will wait a configurable 
amount of time before beginning a transmission.  This hold-off time will be a random value 
between the MINDLY and MAXDLY setting values.  The hold-off time is random which 
prevents multiple devices waiting to communicate on the network from continually colliding. 

DATA ACCESS METHOD 

Based on the capabilities of the system, it is necessary to determine which method is desired to 
retrieve data on the DNP connection.  The following table summarizes the main options, listed 
from least to most efficient, and corresponding key related settings are indicated. 

Table C.1:  Data Access Methods 

Data Retrieval Method Description Relevant SEL-2100 Settings 

Polled Static The master polls for static (Class 
0) data only. 

Set CLASS = 0,  
Set UNSOL = N. 

Polled Report-by-
Exception 

The master polls frequently for 
event data and occasionally for 
static data. 

Set CLASS to a non-zero value, 
Set UNSOL = N. 

Unsolicited Report-by-
Exception 

The slave devices send unsolicited 
event data to the master and the 
master occasionally sends integrity 
polls for static data. 

Set CLASS to a non-zero value, 
Set UNSOL = Y, 
Set NUMEVE and AGEEVE 
according to how often messages 
are desired to be sent. 

Quiescent The master never polls and relies 
on unsolicited reports only. 

Set CLASS to a non-zero value, 
Set UNSOL = Y, 
Set NUMEVE and AGEEVE 
according to how often messages 
are desired to be sent. 
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DEVICE PROFILE 

The following is the device profile as specified in the DNP 3.00 Subset Definitions document: 
 

DNP 3.00 
DEVICE PROFILE DOCUMENT 
This document must be accompanied by a table having the following headings: 
Object Group Request Function Codes Response Function Codes 
Object Variation Request Qualifiers Response Qualifiers 
Object Name (optional) 

Vendor Name:  Schweitzer Engineering Laboratories, Inc. 

Device Name:  SEL-2100  

Highest DNP Level Supported: 
 For Requests Level 2 
 For Responses Level 2 

Device Function: 
      � Master      � Slave 

Notable objects, functions, and/or qualifiers supported in addition to the Highest DNP Levels 
Supported (the complete list is described in the attached table): 
 
Supports enabling and disabling of unsolicited reports on a class basis. 

 

Maximum Data Link Frame Size (octets): 

Transmitted    292  

Received      (must be 292) 

Maximum Application Fragment Size (octets): 

Transmitted   2048  (if >2048, must 
be configurable) 

Received   2048  (must be >249) 

Maximum Data Link Re-tries: 

 ❏ None 
 ❏ Fixed at   
 � Configurable, range    0   to   15   

Maximum Application Layer Re-tries: 

 � None 
 � Configurable, range             to            
  (Fixed is not permitted) 

Requires Data Link Layer Confirmation: 

 ❏ Never 
 ❏ Always 
 ❏ Sometimes If 'Sometimes', when?     
 � Configurable If 'Configurable', how?   by settings.  

Requires Application Layer Confirmation: 

 ❏ Never 
 ❏ Always (not recommended) 
 � When reporting Event Data (Slave devices only) 
 ❏ When sending multi-fragment responses (Slave devices only) 
 ❏ Sometimes If 'Sometimes', when?     
 ❏ Configurable If 'Configurable', how?   
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Timeouts while waiting for: 

Data Link Confirm ❏ None ❏ Fixed at   ❏ Variable � Configurable 
Complete Appl. Fragment � None ❏ Fixed at   ❏ Variable ❏ Configurable 
Application Confirm ❏ None ❏ Fixed at   ❏ Variable � Configurable 
Complete Appl. Response � None ❏ Fixed at   ❏ Variable ❏ Configurable 

Others   

Attach explanation if 'Variable' or 'Configurable' was checked for any timeout. 

Sends/Executes Control Operations: 

WRITE Binary Outputs ❏ Never � Always ❏ Sometimes ❏ Configurable 
SELECT/OPERATE ❏ Never � Always ❏ Sometimes ❏ Configurable 
DIRECT OPERATE ❏ Never � Always ❏ Sometimes ❏ Configurable 
DIRECT OPERATE—NO ACK ❏ Never � Always ❏ Sometimes ❏ Configurable 
Count > 1 � Never ❏ Always ❏ Sometimes ❏ Configurable 
Pulse On ❏ Never � Always ❏ Sometimes ❏ Configurable 
Pulse Off ❏ Never � Always ❏ Sometimes ❏ Configurable 
Latch On ❏ Never � Always ❏ Sometimes ❏ Configurable 
Latch Off ❏ Never � Always ❏ Sometimes ❏ Configurable 

Queue � Never ❏ Always ❏ Sometimes ❏ Configurable 
Clear Queue � Never ❏ Always ❏ Sometimes ❏ Configurable 

Attach explanation if 'Sometimes' or 'Configurable' was checked for any operation. 

FILL OUT THE FOLLOWING ITEM FOR MASTER DEVICES ONLY: 

Expects Binary Input Change Events: 

 ❏ Either time-tagged or non-time-tagged for a single event 
 ❏ Both time-tagged and non-time-tagged for a single event 
 ❏ Configurable  (attach explanation) 

FILL OUT THE FOLLOWING ITEMS FOR SLAVE DEVICES ONLY 

Reports Binary Input Change Events when no 
specific variation requested: 

 ❏ Never 
 � Only time-tagged  
 ❏ Only non-time-tagged  
 ❏ Configurable to send both, one or the other 

(attach explanation) 

Reports time-tagged Binary Input Change 
Events when no specific variation requested: 

 ❏ Never 
 � Binary Input Change With Time 
 ❏ Binary Input Change With Relative Time 
 ❏ Configurable (attach explanation) 

Sends Unsolicited Responses: 

 ❏ Never  
 � Configurable (attach explanation) 
 ❏ Only certain objects  
 ❏ Sometimes (attach explanation) 

 � ENABLE/DISABLE UNSOLICITED 

Function codes supported 

Sends Static Data in Unsolicited Responses: 

 � Never 
 ❏ When Device Restarts 
 ❏ When Status Flags Change 

No other options are permitted. 

Default Counter Object/Variation: 

 ❏ No Counters Reported 
 ❏ Configurable (attach explanation) 
 � Default object    20  
 ❏ Default variation      6  
 ❏ Point-by-point list attached 

Counters Roll Over at: 

 ❏ No Counters Reported 
 ❏ Configurable (attach explanation) 
 � 16 Bits 
 ❏ 32 Bits 
 ❏ Other Value   
 ❏ Point-by-point list attached 

Sends Multi-Fragment Responses: ❏ Yes � No 
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When an item in the device profile is configurable, it is controlled by SEL-2100 settings.  

OBJECT TABLE 

The following object table shows the supported object, function, and qualifier code combinations. 

Table C.2:  SEL-2100 DNP Object Table 

 
OBJECT 

REQUEST 
(supported) 

RESPONSE 
(may generate) 

 
 

Obj 

 
Var 
*def 

 
 

Description 

Func 
Codes 
(dec) 

Qual 
Codes 
(hex) 

Func 
Codes 
(dec) 

Qual 
Codes 
(hex) 

1 0 Binary Input�All Variations 1 0,1,6,7,8   

1 1 Binary Input  1 0,1,6,7,8 129 0,1,7,8 

1 2* Binary Input with Status 1 0,1,6,7,8 129 0,1,7,8 

2 0 Binary Input Change�All Variations 1 6,7,8   

2 1 Binary Input Change without Time 1 6,7,8 129 17, 28 

2 2* Binary Input Change with Time 1 6,7,8 129,130 17, 28 

2 3  Binary Input Change with Relative Time 1 6,7,8 129 17, 28 

10 0 Binary Output�All Variations 1 0,1,6,7,8   

10 1 Binary Output     

10 2* Binary Output Status 1 0,1,6,7,8 129 0,1 

12 0 Control Block�All Variations     

12 1 Control Relay Output Block 3,4,5,6 17, 28 129 echo of 
request 

12 2 Pattern Control Block     

12 3 Pattern Mask     

20 0 Binary Counter�All Variations 1 0,1,6,7,8   

20 1 32-Bit Binary Counter     

20 2 16-Bit Binary Counter     

20 3 32-Bit Delta Counter     

20 4 16-Bit Delta Counter     

20 5 32-Bit Binary Counter without Flag 1 0,1,6,7,8 129 0,1,7,8 

20 6* 16-Bit Binary Counter without Flag 1 0,1,6,7,8 129 0,1,7,8 

20 7  32-Bit Delta Counter without Flag     

20 8 16-Bit Delta Counter without Flag     

21 0 Frozen Counter�All Variations     

21 1 32-Bit Frozen Counter     
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OBJECT 

REQUEST 
(supported) 

RESPONSE 
(may generate) 

 
 

Obj 

 
Var 
*def 

 
 

Description 

Func 
Codes 
(dec) 

Qual 
Codes 
(hex) 

Func 
Codes 
(dec) 

Qual 
Codes 
(hex) 

21 2 16-Bit Frozen Counter     

21 3 32-Bit Frozen Delta Counter     

21 4 16-Bit Frozen Delta Counter     

21 5 32-Bit Frozen Counter with Time of 
Freeze 

    

21 6 16-Bit Frozen Counter with Time of 
Freeze 

    

21 7 32-Bit Frozen Delta Counter with Time of 
Freeze 

    

21 8 16-Bit Frozen Delta Counter with Time of 
Freeze 

    

21 9 32-Bit Frozen Counter without Flag     

21 10 16-Bit Frozen Counter without Flag     

21 11 32-Bit Frozen Delta Counter without Flag         

21 12 16-Bit Frozen Delta Counter without Flag     

22 0 Counter Change Event�All Variations 1 6,7,8   

22 1 32-Bit Counter Change Event without 
Time 

1 6,7,8 129 17, 28 

22 2* 16-Bit Counter Change Event without 
Time 

1 6,7,8 129,130 17, 28 

22 3 32-Bit Delta Counter Change Event 
without Time 

    

22 4 16-Bit Delta Counter Change Event 
without Time 

    

22 5 32-Bit Counter Change Event with Time 1 6,7,8 129 17,28 

22 6 16-Bit Counter Change Event with Time 1 6,7,8 129 17,28 

22 7 32-Bit Delta Counter Change Event with 
Time 

    

22 8 16-Bit Delta Counter Change Event with 
Time 

    

23 0 Frozen Counter Event�All Variations     

23 1 32-Bit Frozen Counter Event without 
Time 

    

23 2 16-Bit Frozen Counter Event without 
Time 
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OBJECT 

REQUEST 
(supported) 

RESPONSE 
(may generate) 

 
 

Obj 

 
Var 
*def 

 
 

Description 

Func 
Codes 
(dec) 

Qual 
Codes 
(hex) 

Func 
Codes 
(dec) 

Qual 
Codes 
(hex) 

23 3 32-Bit Frozen Delta Counter Event 
without Time 

    

23 4 16-Bit Frozen Delta Counter Event 
without Time 

    

23 5 32-Bit Frozen Counter Event with Time     

23 6 16-Bit Frozen Counter Event with Time     

23 7 32-Bit Frozen Delta Counter Event with 
Time 

    

23 8 16-Bit Frozen Delta Counter Event with 
Time 

    

30 0 Analog Input�All Variations     

30 1 32-Bit Analog Input     

30 2 16-Bit Analog Input     

30 3 32-Bit Analog Input without Flag     

30 4* 16-Bit Analog Input without Flag      

31 0 Frozen Analog Input�All Variations     

31 1 32-Bit Frozen Analog Input      

31 2 16-Bit Frozen Analog Input      

31 3 32-Bit Frozen Analog Input with Time of 
Freeze 

    

31 4 16-Bit Frozen Analog Input with Time of 
Freeze 

    

31 5 32-Bit Frozen Analog Input without Flag     

31 6 16-Bit Frozen Analog Input without Flag     

32 0 Analog Change Event�All Variations     

32 1 32-Bit Analog Change Event without 
Time 

    

32 2* 16-Bit Analog Change Event without 
Time 

    

32 3 32-Bit Analog Change Event with Time     

32 4 16-Bit Analog Change Event with Time     

33 0 Frozen Analog Event�All Variations     

33 1 32-Bit Frozen Analog Event without Time     

33 2 16-Bit Frozen Analog Event without Time     
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OBJECT 

REQUEST 
(supported) 

RESPONSE 
(may generate) 

 
 

Obj 

 
Var 
*def 

 
 

Description 

Func 
Codes 
(dec) 

Qual 
Codes 
(hex) 

Func 
Codes 
(dec) 

Qual 
Codes 
(hex) 

33 3 32-Bit Frozen Analog Event with Time     

33 4 16-Bit Frozen Analog Event with Time     

40 0 Analog Output Status�All Variations 1 0,1,6,7,8   

40 1 32-Bit Analog Output Status 1 0,1,6,7,8 129 0,1,7,8 

40 2* 16-Bit Analog Output Status 1 0,1,6,7,8 129 0,1,7,8 

41 0 Analog Output Block�All Variations     

41 1 32-Bit Analog Output Block 3,4,5,6 17,28 129 echo of 
request 

41 2 16-Bit Analog Output Block 3,4,5,6 17,28 129 echo of 
request 

50 0 Time and Date�All Variations     

50 1 Time and Date 1,2 7,8 index 
= 0 

129 07, quan-
tity=1 

50 2 Time and Date with Interval     

51 0 Time and Date CTO�All Variations     

51 1 Time and Date CTO      

51 2 Unsynchronized Time and Date CTO    07, quan-
tity=1 

52 0 Time Delay�All Variations     

52 1 Time Delay Coarse      

52 2 Time Delay Fine    129 07, quan-
tity=1 

60 0 All Classes of Data 1,20,21 6   

60 1 Class 0 Data 1 6   

60 2 Class 1 Data 1,20,21 6,7,8   

60 3 Class 2 Data 1,20,21 6,7,8   

60 4 Class 3 Data 1,20,21 6,7,8   

70 1 File Identifier     

80 1 Internal Indications 2 0,1 
index=7 

  

81 1 Storage Object     

82 1 Device Profile     

83 1 Private Registration Object     
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OBJECT 

REQUEST 
(supported) 

RESPONSE 
(may generate) 

 
 

Obj 

 
Var 
*def 

 
 

Description 

Func 
Codes 
(dec) 

Qual 
Codes 
(hex) 

Func 
Codes 
(dec) 

Qual 
Codes 
(hex) 

83 2 Private Registration Object Descriptor     

90 1 Application Identifier     

100 1 Short Floating Point     

100 2 Long Floating Point     

100 3 Extended Floating Point     

101 1 Small Packed Binary-Coded Decimal     

101 2 Medium Packed Binary-Coded Decimal     

101 3 Large Packed Binary-Coded Decimal     

  No object 13,14,23    

DATA MAP 

Table C.3:  SEL-2100 Data Map 

DNP 
Object 
Type 

 
 

Index 

 
 

Description 

01,02 000�799 Processor Word, where index is divided by 8 to get the row, 
and the remainder is used as a bit index. 

01,02 800�1599 Processor Word from the SER, encoded same as inputs  
000�799 with 800 added. 

01,02 1600�1615 Reserved 

01,02 1616 Logic Processor Disabled. 

01,02 1617 Logic Processor diagnostic failure. 

01,02 1618 Logic Processor diagnostic warning. 

01,02 1619 Reserved. 

01,02 1620 Settings change or unit restart. 

   

10,12 00�31 Remote bits RB1�RB32. 

10,12 32�39 Reserved. 

10,12 40�55 Remote bit pairs RB1�RB32. 
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DNP 
Object 
Type 

 
 

Index 

 
 

Description 

20,22 00 Active settings group. 

   

40,41 00 Active settings group. 

Binary Inputs (objects 1 and 2) are supported as defined by the previous table.  The default 
variation for both static and event inputs is 2.  Only the Read function code (1) is allowed with 
these objects.  All variations are supported.  Object 2, variation 3 will be responded to, but will 
contain no data.  When flags are requested, only the on-line (always set) and the state bit are used 
(the others are reported as 0).  

Binary Inputs 0�799, and 1616�1618, and 1620 are scanned approximately once per second to 
generate events.  When time is reported with these event objects, it is the time at which the 
scanner observed the bit change.  This may be significantly delayed from when the original 
source change and should not be used for sequence-of-events determination.  Binary Inputs  
800�1599 are derived from the SER and carry the time stamp of actual occurrence.  Static reads 
from these inputs will show the same data as a read from the corresponding index in the 0�799 
group.   

Binary Input 1616 is derived from the relay status variable.  Binary Inputs 1617 and 1618 are 
derived from the diagnostic task data.  Binary Input 1620 is derived from the SER and carries the 
time stamp of actual occurrence.  Static reads from this input will always show 0.  Binary Event 
data will be available in the class specified in the CLASSB setting.  Setting CLASSB to 0 
disables Binary Events. 

Control Relay Output Block objects (object 12, variation 1) are supported.  The control relays 
correspond to the remote bits and other functions, as shown above.  The control field is 
interpreted as follows: 

Index Close(0x4X)  Trip(0x8X)  Latch On (3) Latch Off (4) Pulse On (1)  Pulse Off (2) 

0�31 Set Clear Set Clear Pulse Clear 
32�39 Reserved 
40 Pulse RB2 Pulse RB1 Pulse RB2 Pulse RB1 Pulse RB2 Pulse RB1 
41 Pulse RB4 Pulse RB3 Pulse RB4 Pulse RB3 Pulse RB4 Pulse RB3 
42 Pulse RB6 Pulse RB5 Pulse RB6 Pulse RB5 Pulse RB6 Pulse RB5 
43 Pulse RB8 Pulse RB7 Pulse RB8 Pulse RB7 Pulse RB8 Pulse RB7 
44 Pulse RB10 Pulse RB9 Pulse RB10 Pulse RB9 Pulse RB10 Pulse RB9 
45 Pulse RB12 Pulse RB11 Pulse RB12 Pulse RB11 Pulse RB12 Pulse RB11 
46 Pulse RB14 Pulse RB13 Pulse RB14 Pulse RB13 Pulse RB14 Pulse RB13 
47 Pulse RB16 Pulse RB15 Pulse RB16 Pulse RB15 Pulse RB16 Pulse RB15 
48 Pulse RB18 Pulse RB17 Pulse RB18 Pulse RB17 Pulse RB18 Pulse RB17 
49 Pulse RB20 Pulse RB19 Pulse RB20 Pulse RB19 Pulse RB20 Pulse RB19 
50 Pulse RB22 Pulse RB21 Pulse RB22 Pulse RB21 Pulse RB22 Pulse RB21 
51 Pulse RB24 Pulse RB23 Pulse RB24 Pulse RB23 Pulse RB24 Pulse RB23 
52 Pulse RB26 Pulse RB25 Pulse RB26 Pulse RB25 Pulse RB26 Pulse RB25 
53 Pulse RB28 Pulse RB27 Pulse RB28 Pulse RB27 Pulse RB28 Pulse RB27 
54 Pulse RB30 Pulse RB29 Pulse RB30 Pulse RB29 Pulse RB30 Pulse RB29 
55 Pulse RB32 Pulse RB31 Pulse RB32 Pulse RB31 Pulse RB32 Pulse RB31 
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The Status field is used exactly as defined.  All other fields are ignored.  A pulse operation is 
asserted for a single processing interval.  Qualifier codes of 17h and 28h are supported in both the 
request and response messages.  Only Select (3), Operate (4), Direct Operate (5), and Direct 
Operate, No Ack (6) function codes are allowed with these objects.  The Select/Operate interval 
is given by the settings.   

Binary Output status (object 10, variation 2) is supported.  Only the Read function code (1) is 
allowed on this object.  Reads from points 0�31 respond with the on-line bit set and the state of 
the requested remote bit.  Reads from points 40�55 respond with the on-line bit set and a state 
of 0. 

Counter objects default to 16-bit counters without flag (object 20, variation 6).  Variation 5 is also 
allowed.  Frozen Counters (object 21) are not supported.  Event Counters (object 22) are 
supported with a default variation of 2.  Variations 1, 5, and 6 are also allowed.  Only the Read 
function code (1) is allowed on this object.  Counters are scanned at a 1 second rate and the event 
time stamp is based on this scan.  Counter Event data will be available in the class specified by 
the CLASSC setting.  Setting CLASSC to 0 disables Counter Events. 

All variations of Analog Inputs (30) and Analog Change Events (32) are not supported.  Frozen 
analogs (objects 31 and 33) are not supported.  

Of the Time and Date objects, only object 50, variation 1, and object 52, variation 2 are 
supported.  The Unsynchronized Time and Date CTO object (object 51, variation 1) is only used 
in conjunction with Binary Input Event Relative Time Objects.  Qualifier code 7 is supported for 
these objects. 

Class Objects (60) are supported.  Class 0 requests include all static data in its default variations.  
Class 1, 2, or 3 may be supported, based on the user-settings.  If the supported event class is 
selected, all unread events are supplied in their default variations. 

The only device object that is supported is Internal Indications (80).  Only the Write function 
code (2) is allowed on this object, to clear the RESTART bit. 

POINT REMAPPING 

The binary input points (objects 1and 2) may be remapped via the DNP command.  The map is 
composed of a list of indices that correspond to those given by the SEL-2100�s DNP data map.  
The order they occur in the list determines the index that the corresponding value is reported as to 
the DNP master.  If a value is not in the list, it is not available to the DNP master.  All 1621 
binaries may be included in the list, but must only occur once.  The maps are stored in EEPROM 
and are protected with a checksum.  The DNP command is only available if DNP has been 
selected on one of the ports.  The DNP command has the following format: 

DNP [B|BI|T] [VIEW] 

If the DNP command is issued either without parameters, the SEL-2100 displays the binary map, 
which has the following format: 
 

==>DNP <Enter> 
Binaries = 112 28 17 35 1 56 57 58 59 60 61 62 63 64 65 \ 
66 67 100 101 102 103 
==> 
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If the map checksum is determined to be invalid, the map will be reported as corrupted during a 
display command, as follows: 
 

==>DNP BI VIEW <Enter> 
Binary Inputs = Map Corrupted 
==> 

If the map is determined to be corrupted, DNP will respond to all master data requests with an 
unknown point error.  If the DNP command is issued with a B or BI parameter at level 2 or 
greater, the SEL-2100 requests the user enter indices for the Binary list.  The SEL-2100 accepts 
lines of indices until a line without a final continuation character (\) is entered. Each line of input 
is constrained to 80 characters, but all the points may be remapped, using multiple lines with 
continuation characters (\) at the end of the intermediate lines.  For example, the first example 
remap could be produced with the following commands: 
 

==>DNP B <ENTER> 
Enter the new DNP Binary Input map 
112 28 17 \<Enter> 
35 1 56 57 58 59 60 61 62 63 64 65 66 67 100 101 102 \<Enter> 
103<Enter> 
 
Save Changes (Y/N)? Y <ENTER> 
==> 

If a single blank line is entered as the first line, remapping is disabled (i.e. the SEL-2100 uses the 
default map). 
 

==>DNP BI <ENTER> 
Enter the new DNP Binary Input map 
<Enter> 
 
Save Changes (Y/N)? Y <ENTER> 
==> 

The DNP command will report an error if an index is used twice, an invalid index is used or non-
numeric data is entered. 
 

xx is referenced more than once, changes not saved 
 
xx is not a valid index, changes not saved 
 
Invalid format, changes not saved 
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SETTINGS SHEET�DNP PORT�SET P  
 

Baud Rate (300�38400) SPEED =   

DNP Address (0�65534) DNPADR =   

Class for Binary Event Data (0�3) CLASSB =   

Class for Counter Event Data (0�3) CLASSC =   

Minutes for Request Interval (0�323767) TIMERQ =   

Seconds to Select/Operate Time-Out (0.0�30.0 seconds) STIMEO =   

Number of Data Link Retries (0�15) DRETRY =   

Seconds to Data Link Timeout (0�5 seconds) DTIMEO =   

Minimum Seconds from DCD to Tx (0.00�1.00 seconds) MINDLY =   

Maximum Seconds from DCD to Tx (0.00�1.00 seconds) MAXDLY =   

Settle Time from RTS ON to Tx (OFF, 0.00�30.00 seconds) PREDLY =   

Settle Time from Tx to RTS OFF (0.00�30.00 seconds) PSTDLY =   

Seconds to Event Message Confirm Time-Out (1�50 counts) ETIMEO =   

Enable Unsolicited Reporting (Y, N) UNSOL =   

Enable Unsolicited Reporting at Power-Up (Y, N) PUNSOL =   

DNP Address of Report (0�65534) REPADR =   

Number of Events to Transmit On (1�200) NUMEVE =   

Seconds Until Oldest Event to Tx On (0.0�60.0 seconds) AGEEVE =   
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APPENDIX D:   COMPRESSED ASCII COMMANDS 

INTRODUCTION 

The SEL-2100 provides compressed ASCII versions of some of the ASCII commands.  The 
compressed ASCII commands allow an external device to obtain data from the SEL-2100 in a 
format which directly imports into spreadsheet or database programs, and which can be validated 
with a checksum. 

The SEL-2100 provides the following compressed ASCII commands: 

Command Description 

CASCII Configuration Message 
CSTATUS Status Message 

CASCII COMMAND—GENERAL FORMAT 

The compressed ASCII configuration message provides data for an external computer to extract 
data from other compressed ASCII commands.  To obtain the configuration message for the 
compressed ASCII commands available in an SEL-2100, type: 

  CAS <CR> 

The SEL-2100 sends: 

<STX>"CAS",n,"yyyy"<CR> 
"COMMAND 1",ll,"yyyy"<CR> 
"#H","xxxxx","xxxxx",......,"xxxxx","yyyy"<CR> 
"#D","ddd","ddd","ddd","ddd",......,"ddd","yyyy"<CR> 
"COMMAND 2",ll,"yyyy"<CR> 
"#h","ddd","ddd",......,"ddd","yyyy"<CR> 
"#D","ddd","ddd","ddd","ddd",......,"ddd","yyyy"<CR> 
 � 
 � 
 � 
"COMMAND n",ll,"yyyy"<CR> 
"#H","xxxxx","xxxxx",......,"xxxxx","yyyy"<CR> 
"#D","ddd","ddd","ddd","ddd",......,"ddd","yyyy"<CR><ETX> 

where: n is the number of compressed ASCII command descriptions to follow. 

  COMMAND is the ASCII name for the compressed ASCII command as sent by the 
requesting device.  The naming convention for the compressed ASCII commands is a 
�C� preceding the typical command.  For example, CSTATUS (abbreviated to CST) is 
the compressed STATUS command. 

  "ll" is the minimum access level at which the command is available. 

  "#H" identifies a header line to precede one or more data lines; �#� is the number of 
subsequent ASCII names.  For example, �21H� identifies a header line with 21 ASCII 
labels. 
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  "#h" identifies a header line to precede one or more data lines; �#� is the number of 
subsequent format fields.  For example, �8h� identifies a header line with 8 format 
fields. 

  "Xxxxx" is an ASCII name for corresponding data on following data lines.  Maximum 
ASCII name width is 10 characters. 

  "#D" identifies a data format line; "#" is the maximum number of subsequent data lines. 

  "ddd" identifies a format field containing one of the following type designators: 

  I Integer data 
  F Floating point data 
  Ms String of maximum m characters (e.g., 10S for a 10-character string) 

  "Yyyy" is the 4-byte hex ASCII representation of the checksum. 

A compressed ASCII command may require multiple header and data configuration lines. 

If a compressed ASCII request is made for data that are not available, (e.g., invalid event 
request), the SEL-2100 responds with the following message: 

<STX>"No Data Available","0668"<CR><ETX> 

CASCII COMMAND—SEL-2100 

Display the SEL-2100 compressed ASCII configuration message by sending: 

CAS <CR> 
 
<STX> 
"CAS",1,"01A4"<CR> 
"CST",1,"01B7"<CR> 
"1H","FID","022C"<CR> 
"1D","45S","0211"<CR> 
"7H","MONTH","DAY","YEAR","HOUR","MIN","SEC","MSEC","0BB9"<CR> 
"1D","I","I","I","I","I","I","I","05F4"<CR> 
"7H","RAM","ROM","CR_RAM","EEPROM","IO_BRD","+15V_PS","-
15V_PS","0F0C"<CR> 
"1D","9S","9S","9S","9S","9S","9S","9S","07C9"<CR> 
<EXT> 
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CSTATUS COMMAND—SEL-2100 

Display status data in compressed ASCII format by sending: 

CST <CR> 

<STX>"FID"," yyyy "<CR> 
"FID=SEL-2100-R100-V0-Z001001-D19991221"," yyyy "<CR> 
"MONTH","DAY","YEAR","HOUR","MIN","SEC","MSEC"," yyyy "<CR> 
xxxx, xxxx, xxxx, xxxx, xxxx, xxxx, xxxx," yyyy "<CR> 
"RAM","ROM","CR_RAM","EEPROM","IO_BRD","+15V_PS","-15V_PS"," yyyy "<CR> 
" xxxx "," xxxx "," xxxx "," xxxx "," xxxx "," xxxx "," xxxx "," yyyy "<CR> 
<ETX> 

where: "xxxx" are the data values corresponding to the first line labels and 
  "yyyy" is the 4-byte hex ASCII representation of the checksum. 
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APPENDIX E:   FAST METER PROTOCOL 

INTRODUCTION 

SEL relays have two separate data streams that share the same serial port.  The human data 
communications with the relay consist of ASCII character commands and reports that are 
intelligible to humans using a terminal or terminal emulation package.  The binary data streams 
can interrupt the ASCII data stream to obtain information and then allow the ASCII data stream 
to continue.  This mechanism allows a single communications channel to be used for ASCII 
communications (e.g., transmission of a long event report) interleaved with short bursts of binary 
data to support fast acquisition of metering data.  The device connected to the other end of the 
link requires software that uses the separate data streams to access this feature.  The binary 
commands and ASCII commands can also be accessed by a device that does not interleave the 
data streams. 

SEL Application Guide AG95-10: Configuration and Fast Meter Messages, is a comprehensive 
description of the SEL binary messages.  Below is a description of the messages provided in the 
SEL-2100. 

MESSAGE LISTS 

Introduction 

The SEL-2100 supports the following SEL Fast Meter and configuration messages: 

 A5C0  Fast Meter definition block 
 A5C1 Fast Meter configuration block 
 A5D1 Fast Meter data message 
 A5B9 Status bits clear command 
 A5CE Fast Operate configuration message 
 A5EO Fast Operate remote bit control 
 BNA ASCII names of status bits 
 ID ASCII FID and TID strings 
 DNA ASCII names of digital I/O 
 SNS ASCII names of SER settings 

Processing 

The SEL-2100 receives and transmits Fast Meter messages interleaved with ASCII messages. 

Upon power up and settings change, the SEL-2100 sets the Settings Change bit in the Fast Meter 
Status byte. 
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A5C0 Fast Meter Definition Message 

In response to the A5C0 request, the SEL-2100 sends the definition block as described below.  

 A5C0 Command 
 1C Length 
 04 Support four protocols  
 01 Support one Fast Meter message 
 01 Support one status flag command 
 A5C1 Fast Meter configuration command 
 A5D1 Fast Meter command 
 0004 Settings change bit 
 A5C100000000 Fast Meter configuration message 
 0300 SEL protocol with Fast Operate and fast message  
    (unsolicited SER messaging) 
 0301 LMD protocol with Fast Operate and fast message  
    (unsolicited SER messaging) 
 0005 DNP 3.00 protocol, no Fast Operate 
 0006 MIRRORED BITS protocol, no Fast Operate 
 00 Reserved 
 checksum Checksum 

A5C1 Fast Meter Configuration Message 

In response to the A5C1 request, the SEL-2100 sends the fast meter configuration block as 
described below. 

 A5C1 Fast Meter command 
 12 Length 
 01 One status flag byte 
 00 Scale factors in Fast Meter message 
 00 # of scale factors 
 00 # of analog input channels 
 02 # of  samples per channel 
 49 # of digital banks (73) 
 00 No calculation blocks 
 0004 Analog channel offset 
 0004 Time stamp offset 
 000C Digital offset 
 00 Reserved 
 checksum  
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A5D1 Fast Meter Message 

In response to the A5D1 request, the SEL-2100 sends the fast meter block as described below. 

2 bytes Command codes, A5D1 
1 byte Message length, 0x52. 
1 byte 1 Status byte 
8 bytes  Time stamp. 
68 bytes 68 digital banks.  TAR0�TAR67 
1 byte reserved 
1 byte  Checksum calculated by addition of all the above bytes. 
82 bytes Total message length. 

A5B9 Fast Meter Status Acknowledge Message 

In response to the A5B9 request, the SEL-2100 clears the Fast Meter Status byte.  The status byte 
includes:   

Bit Usage 

0 Not used 
1 Not used 
2 Not used 
3 Not used 
4  Setting changes.  Set if settings changed or on power up.  Cleared by the status 

acknowledge message. 

A5CE Fast Operate Configuration Message 

In response to the A5CE request, the SEL-2100 sends the following block: 

A5CE Command 
6A Length 
00 Support zero circuit breakers 
0020 Support 32 remote bits set/clear 
0100 Allow remote bit pulse commands 
00 Operate code, clear remote bit RB1 
20 Operate code, set remote bit RB1 
40 Operate code, pulse remote bit RB1 
01 Operate code, clear remote bit RB2 
21 Operate code, set remote bit RB2 
41 Operate code, pulse remote bit RB2 
02 Operate code, clear remote bit RB3 
22 Operate code, set remote bit RB3 
42 Operate code, pulse remote bit RB3 
03 Operate code, clear remote bit RB4 
23 Operate code, set remote bit RB4 
43 Operate code, pulse remote bit RB4 
04 Operate code, clear remote bit RB5 
24 Operate code, set remote bit RB5 
44 Operate code, pulse remote bit RB5 
05 Operate code, clear remote bit RB6 
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25 Operate code, set remote bit RB6 
45 Operate code, pulse remote bit RB6 
06 Operate code, clear remote bit RB7 
26 Operate code, set remote bit RB7 
46 Operate code, pulse remote bit RB7 
07 Operate code, clear remote bit RB8 
27 Operate code, set remote bit RB8 
47 Operate code, pulse remote bit RB8 
08 Operate code, clear remote bit RB9 
28 Operate code, set remote bit RB9 
48 Operate code, pulse remote bit RB9 
09 Operate code, clear remote bit RB10 
29 Operate code, set remote bit RB10 
49 Operate code, pulse remote bit RB10 
0A Operate code, clear remote bit RB11 
2A Operate code, set remote bit RB11 
4A Operate code, pulse remote bit RB11 
0B Operate code, clear remote bit RB12 
2B Operate code, set remote bit RB12 
4B Operate code, pulse remote bit RB12 
0C Operate code, clear remote bit RB13 
2C Operate code, set remote bit RB13 
4C Operate code, pulse remote bit RB13 
0D Operate code, clear remote bit RB14 
2D Operate code, set remote bit RB14 
4D Operate code, pulse remote bit RB14 
0E Operate code, clear remote bit RB15 
2E Operate code, set remote bit RB15 
4E Operate code, pulse remote bit RB15 
0F Operate code, clear remote bit RB16 
2F Operate code, set remote bit RB16 
4F Operate code, pulse remote bit RB16 
10 Operate code, clear remote bit RB17 
30 Operate code, set remote bit RB17 
50 Operate code, pulse remote bit RB17 
11 Operate code, clear remote bit RB18 
31 Operate code, set remote bit RB18 
51 Operate code, pulse remote bit RB18 
12 Operate code, clear remote bit RB19 
32 Operate code, set remote bit RB19 
52 Operate code, pulse remote bit RB19 
13 Operate code, clear remote bit RB20 
33 Operate code, set remote bit RB20 
53 Operate code, pulse remote bit RB20 
14 Operate code, clear remote bit RB21 
34 Operate code, set remote bit RB21 
54 Operate code, pulse remote bit RB21 
15 Operate code, clear remote bit RB22 
35 Operate code, set remote bit RB22 
55 Operate code, pulse remote bit RB22 
16 Operate code, clear remote bit RB23 
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36 Operate code, set remote bit RB23 
56 Operate code, pulse remote bit RB23 
17 Operate code, clear remote bit RB24 
37 Operate code, set remote bit RB24 
57 Operate code, pulse remote bit RB24 
18 Operate code, clear remote bit RB25 
38 Operate code, set remote bit RB25 
58 Operate code, pulse remote bit RB25 
19 Operate code, clear remote bit RB26 
39 Operate code, set remote bit RB26 
59 Operate code, pulse remote bit RB26 
1A Operate code, clear remote bit RB27 
3A Operate code, set remote bit RB27 
5A Operate code, pulse remote bit RB27 
1B Operate code, clear remote bit RB28 
3B Operate code, set remote bit RB28 
5B Operate code, pulse remote bit RB28 
1C Operate code, clear remote bit RB29 
3C Operate code, set remote bit RB29 
5C Operate code, pulse remote bit RB29 
1D Operate code, clear remote bit RB30 
3D Operate code, set remote bit RB30 
5D Operate code, pulse remote bit RB30 
1E Operate code, clear remote bit RB31 
3E Operate code, set remote bit RB31 
5E Operate code, pulse remote bit RB31 
1F Operate code, clear remote bit RB32 
3F Operate code, set remote bit RB32 
5F Operate code, pulse remote bit RB32 
00 Reserved 
checksum  1-byte checksum of all preceding bytes 

A5E0 Fast Operate Remote Bit Control 

The external device sends the following message to perform a remote bit operation: 

A5E0 Command 
06 Length 
1-byte Operate code: 
 00�1F clear remote bit RB1�RB32 
 20�3F set remote bit RB1�RB32 
 40�5F pulse remote bit for RB1�RB32 for one processing interval 
1-byte Operate validation:  4 � Operate code + 1 
checksum 1-byte checksum of preceding bytes 
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The relay performs the specified remote bit operation if the following conditions are true: 

1. The Operate code is valid. 

2. The Operate validation = 4 � Operate code + 1 

3. The message checksum is valid. 

4. The FASTOP port setting is set to Y. 

5. The relay is enabled. 

Remote bit set and clear operations are latched by the relay.  Remote bit pulse operations assert 
the remote bit for one processing interval. 

BNA Message 

In response to the BNA command, the SEL-2100 sends the names of the status bits as described 
below. 

<STX>"*","*","*","STSET","*","*","*","*","yyyy"<CR> 
<ETX> 
where �yyyy� is the 4-byte ASCII representation of the checksum. 

ID Message 

In response to the ID command, the SEL-2100 sends the firmware ID, relay TID setting, and the 
Modbus device code as described below. 

<STX>"FID STRING ENCLOSED IN QUOTES","yyyy"<CR> 
"TID SETTING ENCLOSED IN QUOTES","yyyy"<CR> 
30, "yyyy"<CR> 
<ETX> 
where  <STX> is the STX character (02) 
  <ETX> is the ETX character (03) 
  yyyy is the 4-byte ASCII hex representation of the checksum for each line. 

The ID message is available from Access Level 1 and higher. 

DNA Message 

In response to the DNA command, the SEL-2100 sends names of the Relay Word bits transmitted 
in the A5D1 message.  The first name is associated with the MSB, the last name with the LSB.  
These names are listed in the Relay Word Bits table for the appropriate model in Section 8:  
MIRRORED BITS Communications in this manual.  The DNA command is available from Access 
Level 1 and higher. 

The DNA message for a SEL-2100 Firmware Version 0, is: 

<STX> 

"RB1","RB2","RB3","RB4","RB5","RB6","RB7","RB8","09C4" 
"RB9","RB10","RB11","RB12","RB13","RB14","RB15","RB16","0B15" 
"RB17","RB18","RB19","RB20","RB21","RB22","RB23","RB24","0B4F" 
"RB25","RB26","RB27","RB28","RB29","RB30","RB31","RB32","0B59" 
"IN108","IN107","IN106","IN105","IN104","IN103","IN102","IN101","0CE4" 
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"IN116","IN115","IN114","IN113","IN112","IN111","IN110","IN109","0CE5" 
"ROK8","ROK7","ROK6","ROK5","ROK4","ROK3","ROK2","ROK1","0C84" 
"*","ROK15","ROK14","ROK13","ROK12","ROK11","ROK10","ROK9","0CAC" 
"LBOK8","LBOK7","LBOK6","LBOK5","LBOK4","LBOK3","LBOK2","LBOK1","0E64" 
"*","LBOK15","LBOK14","LBOK13","LBOK12","LBOK11","LBOK10","LBOK9","0E50" 
"R8P1","R7P1","R6P1","R5P1","R4P1","R3P1","R2P1","R1P1","0BBC" 
"R8P2","R7P2","R6P2","R5P2","R4P2","R3P2","R2P2","R1P2","0BC4" 
"R8P3","R7P3","R6P3","R5P3","R4P3","R3P3","R2P3","R1P3","0BCC" 
"R8P4","R7P4","R6P4","R5P4","R4P4","R3P4","R2P4","R1P4","0BD4" 
"R8P5","R7P5","R6P5","R5P5","R4P5","R3P5","R2P5","R1P5","0BDC" 
"R8P6","R7P6","R6P6","R5P6","R4P6","R3P6","R2P6","R1P6","0BE4" 
"R8P7","R7P7","R6P7","R5P7","R4P7","R3P7","R2P7","R1P7","0BEC" 
"R8P8","R7P8","R6P8","R5P8","R4P8","R3P8","R2P8","R1P8","0BF4" 
"R8P9","R7P9","R6P9","R5P9","R4P9","R3P9","R2P9","R1P9","0BFC" 
"R8P10","R7P10","R6P10","R5P10","R4P10","R3P10","R2P10","R1P10","0D3C" 
"R8P11","R7P11","R6P11","R5P11","R4P11","R3P11","R2P11","R1P11","0D44" 
"R8P12","R7P12","R6P12","R5P12","R4P12","R3P12","R2P12","R1P12","0D4C" 
"R8P13","R7P13","R6P13","R5P13","R4P13","R3P13","R2P13","R1P13","0D54" 
"R8P14","R7P14","R6P14","R5P14","R4P14","R3P14","R2P14","R1P14","0D5C" 
"R8P15","R7P15","R6P15","R5P15","R4P15","R3P15","R2P15","R1P15","0D64" 
"*","*","*","*","*","*","*","*","04D0" 
"SV1","SV2","SV3","SV4","SV1T","SV2T","SV3T","SV4T","0BAC" 
"SV5","SV6","SV7","SV8","SV5T","SV6T","SV7T","SV8T","0BCC" 
"SV9","SV10","SV11","SV12","SV9T","SV10T","SV11T","SV12T","0CD6" 
"SV13","SV14","SV15","SV16","SV13T","SV14T","SV15T","SV16T","0D44" 
"SV17","SV18","SV19","SV20","SV17T","SV18T","SV19T","SV20T","0D52" 
"SV21","SV22","SV23","SV24","SV21T","SV22T","SV23T","SV24T","0D3C" 
"SV25","SV26","SV27","SV28","SV25T","SV26T","SV27T","SV28T","0D5C" 
"SV29","SV30","SV31","SV32","SV29T","SV30T","SV31T","SV32T","0D46" 
"LV1","LV2","LV3","LV4","LV5","LV6","LV7","LV8","0A34" 
"LV9","LV10","LV11","LV12","LV13","LV14","LV15","LV16","0B85" 
"LV17","LV18","LV19","LV20","LV21","LV22","LV23","LV24","0BBF" 
"LV25","LV26","LV27","LV28","LV29","LV30","LV31","LV32","0BC9" 
"OUT101","OUT102","OUT103","OUT104","*","*","*","*","0A56" 
"*","*","*","*","*","*","*","*","04D0" 
"SS1","SS2","SS3","SS4","SS5","SS6","ALARM","IRIGOK","0BCB" 
"SG1","SG2","SG3","SG4","SG5","SG6","*","*","08A5" 
"T8P1","T7P1","T6P1","T5P1","T4P1","T3P1","T2P1","T1P1","0BCC" 
"T8P2","T7P2","T6P2","T5P2","T4P2","T3P2","T2P2","T1P2","0BD4" 
"T8P3","T7P3","T6P3","T5P3","T4P3","T3P3","T2P3","T1P3","0BDC" 
"T8P4","T7P4","T6P4","T5P4","T4P4","T3P4","T2P4","T1P4","0BE4" 
"T8P5","T7P5","T6P5","T5P5","T4P5","T3P5","T2P5","T1P5","0BEC" 
"T8P6","T7P6","T6P6","T5P6","T4P6","T3P6","T2P6","T1P6","0BF4" 
"T8P7","T7P7","T6P7","T5P7","T4P7","T3P7","T2P7","T1P7","0BFC" 
"T8P8","T7P8","T6P8","T5P8","T4P8","T3P8","T2P8","T1P8","0C04" 
"T8P9","T7P9","T6P9","T5P9","T4P9","T3P9","T2P9","T1P9","0C0C" 
"T8P10","T7P10","T6P10","T5P10","T4P10","T3P10","T2P10","T1P10","0D4C" 
"T8P11","T7P11","T6P11","T5P11","T4P11","T3P11","T2P11","T1P11","0D54" 
"T8P12","T7P12","T6P12","T5P12","T4P12","T3P12","T2P12","T1P12","0D5C" 
"T8P13","T7P13","T6P13","T5P13","T4P13","T3P13","T2P13","T1P13","0D64" 
"T8P14","T7P14","T6P14","T5P14","T4P14","T3P14","T2P14","T1P14","0D6C" 
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"T8P15","T7P15","T6P15","T5P15","T4P15","T3P15","T2P15","T1P15","0D74" 
"*","*","*","*","*","*","*","*","04D0" 
"LT1","LT2","LT3","LT4","LT5","LT6","LT7","LT8","0A24" 
"LT9","LT10","LT11","LT12","LT13","LT14","LT15","LT16","0B75" 
"LT17","LT18","LT19","LT20","LT21","LT22","LT23","LT24","0BAF" 
"LT25","LT26","LT27","LT28","LT29","LT30","LT31","LT32","0BB9" 
"RBAD8","RBAD7","RBAD6","RBAD5","RBAD4","RBAD3","RBAD2","RBAD1","0DEC" 
"*","RBAD15","RBAD14","RBAD13","RBAD12","RBAD11","RBAD10","RBAD9","0DE7" 
"CBAD8","CBAD7","CBAD6","CBAD5","CBAD4","CBAD3","CBAD2","CBAD1","0D74" 
"*","CBAD15","CBAD14","CBAD13","CBAD12","CBAD11","CBAD10","CBAD9","0D7E" 
"*","*","*","*","*","*","*","*","04D0" 
"*","*","*","*","*","*","*","*","04D0" 
<ETX> 

where:  <STX> is the STX character (02). 
  <ETX> is the ETX character (03). 
  the last field in each line (yyyy) is the 4-byte ASCII hex representation of the checksum 

for the line. 
  "*" indicates an unused bit location. 

SNS Message 

In response to the SNS command, the relay sends the name string of the SER (SER1 SER2 SER3 
SER4 SER5 SER6) settings.  SNS command is available at Access Level 1. 

The relay responds to the SNS command with the name string in the SER settings.  The name 
string starts with SER1, followed by SER2 and SER3.  

For example: If SER1 = OUT101; SER2 = OUT102; SER3 = OUT103, the name string will be 
�OUT101�,�OUT102�,�OUT103�. 

If there are more than eight settings in SER, the SNS message will have several rows.  Each row 
will have eight strings, followed by the checksum and carriage return.  The last row may have 
less than eight strings. 

SNS message for the SEL-2100 is : 

<STX>"xxxx","xxxx","xxxx","xxxx","xxxx","xxxx","xxxx","xxxx","yyyy"<CR><LF> 
"xxxx","xxxx","xxxx","xxxx","xxxx","xxxx","xxxx","xxxx","yyyy"<CR><LF> 
"xxxx","xxxx","xxxx", <CR><LF><ETX> 

where: xxxx is a string from the settings in SER (SER1, SER2, SER3, SER4, SER5, and SER6) 
  yyyy is the 4-byte ASCII representation of the checksum 
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APPENDIX F:   SEL DISTRIBUTED PORT SWITCH PROTOCOL 

SEL Distributed Port Switch Protocol (LMD) permits multiple SEL relays to share a common 
communications channel.  It is appropriate for low-cost, low-speed port switching applications 
where updating a real-time database is not a requirement. 

SETTINGS 

Use the serial port SET P command to activate the LMD protocol.  Change the port PROTO 
setting from the default SEL to LMD to reveal the following settings: 

PREFIX: One character to precede the address.  This should be a character that does not 
occur in the course of other communications with the relay.  Valid choices are 
one of the following:  �@�, �#�, �$�, �%�, �&�.  The default is �@�. 

ADDR: Two-character ASCII address.  The range is �01� to �99�.  The default is �01�. 

SETTLE: Time in seconds that transmission is delayed after the request-to-send (RTS line) 
asserts.  This delay accommodates transmitters with a slow rise time. 

OPERATION 

1. The relay ignores all input from this port until it detects the prefix character and the two-byte 
address. 

2. Upon receipt of the prefix and address, the relay enables echo and message transmission. 

3. Wait until you receive a prompt before entering commands to avoid losing echoed characters 
while the external transmitter is warming up. 

4. Until the relay connection terminates, you can use the standard commands that are available 
when PROTO is set to SEL. 

5. The QUIT command terminates the connection.  If no data are sent to the relay before the 
port time-out period, it automatically terminates the connection. 

6. Enter the sequence CTRL-X QUIT <CR> before entering the prefix character if all relays in 
the multidrop network do not have the same prefix setting. 

Note: You can use the front-panel SET pushbutton to change the port settings to return to SEL 
protocol. 
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APPENDIX G:   SPECIFICATIONS 

Tightening Torque: Terminal Block: 
 Minimum: 7-in-lb (0.8 Nm) 
 Maximum: 12-in-lb (1.4 Nm) 

Terminal 
Connections: Terminals or stranded copper wire.  Ring terminals are recommended.   

Minimum temperature rating of 105°C. 
Output Contacts: Per IEC 255-0-20�1974, using the simplified method of assessment. 

 30 A make 
 6 A continuous carry at 70°C 
 50 A for one second 
 MOV protected:  270 Vac RMS/330 Vdc continuous. 

Note: Make per IEEE C37.90�1989. 
Optoisolated  
Input Ratings: 

 
When used with dc control signals: 
 250 Vdc: on for 200�300 Vdc; off below 150 Vdc 
 125 Vdc: on for 105�150 Vdc; off below 75 Vdc 
 110 Vdc: on for 88�132 Vdc; off below 66 Vdc 
 48 Vdc: on for 38.4�60 Vdc; off below 28.8 Vdc 
 24 Vdc: on for 15�30 Vdc 

 When used with ac control signals: 
 250 Vac: on for 172.9�300.0 Vac; off below 106.0 Vac 
 125 Vac: on for 90.7�150.0 Vac; off below 53.0 Vac 
 110 Vac: on for 76.1�132.0 Vac; off below 46.6 Vac 
 48 Vac: on for 33.2�60.0 Vac; off below 20.3 Vac 
 24 Vac: on for 13.0�30.0 Vac 

AC mode is selectable for each input via Global settings IN101D�IN116D.   
AC input recognition delay from time of switching:  16 ms maximum pickup;  
20 ms maximum dropout. 

Note: 24, 48, 125, and 250 Vdc optoisolated inputs draw approximately 5 mA 
of current, 110 Vdc inputs draw approximately 8 mA of current.  All 
current ratings are at nominal inputs voltages. 

Power Supply: Rated: 125/250 Vdc or Vac 
 Range: 85�350 Vdc or 85�264 Vac 
 Burden: < 25 W 
Rated: 48/125 Vdc or 125 Vac 
 Range: 38�200 Vdc or 85�140 Vac 
 Burden: < 25 W 
Rated: 24/48 Vdc 
 Range: 18�60 Vdc polarity dependent 
 Burden: < 25 W 
Jumper Selectable +5 Vdc out on Pin 1, Ports 1�16:  up to 0.5 A total. 

Operating  
Temperature Range: 

 
-40° to +85°C (-40° to +185°F) 

Relay Weight: 7 lb, 12 oz (3.50 kg) 
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Type Tests:  
Electromagnetic Compatibility Emissions 

 Product Specific: IEC 60255-25�2000 Electrical relays, Part 25:  Electromagnetic 
emission tests for measuring relays and protection equipment. 

Electromagnetic Compatibility Immunity 
 Conducted RF: IEC 61000-4-6 First Edition�1996 [EN 61000-4-6 First Edition�

1996] Electromagnetic compatibility (EMC), Part 4:  Testing and 
measurement techniques, Section 6:  Immunity to conducted 
disturbances, induced by radio-frequency fields.  Severity Level:  10 
Vrms. 

 Digital Radio  
 Telephone RF: ENV 50204�1995 Radiated electromagnetic field from digital 

radiotelephones�Immunity test.  Severity Level:  10 V/m at 900 
MHz and 1.89 GHz. 

 Electrostatic Discharge: IEC 60255-22-2 Second Edition�1996 [EN 60255-22-2 Second 
Edition�1996] Electrical disturbance tests for measuring relays and 
protection equipment, Section 2:  Electrostatic discharge tests. 
Severity Level:  Equipment is tested at both polarities at levels 1, 2, 
3, 4. 

 IEC 61000-4-2 First Edition�1995 [EN 61000-4-2 First Edition�
1995] Electromagnetic compatibility (EMC), Part 4:  Testing and 
measurement techniques, Section 4.2:  Electrostatic discharge 
immunity test�Basic EMC Publication.  Severity Level:  Equipment 
is tested at both polarities at levels 1, 2, 3, 4. 

 Fast Transient/Burst: IEC 61000-4-4 First Edition�1995 [EN 61000-4-4 First Edition�
1995] Electromagnetic compatibility (EMC), Part 4:  Testing and 
measurement techniques, Section 4:  Electrical fast transient/burst 
immunity test�Basic EMC publication.  Severity Level:  4 kV at 2.5 
kHz. 

 IEC 60255-22-4 First Edition�1992 Electrical disturbance tests for 
measuring relays and protection equipment, Section 4:  Fast 
transient disturbance test.  Severity Level:  4 kV at 2.5 kHz. 

 Generic Standard: EN 50082-2�1995 Electromagnetic compatibility�Generic 
immunity standard, Part 2:  Industrial environment. 

 Magnetic Field: IEC 61000-4-8 First Edition�1993 [EN 61000-4-8 First Edition�
1993] Electromagnetic compatibility (EMC), Part 4:  Testing and 
measurement techniques, Section 8:  Power frequency magnetic 
field immunity test.  Severity Level:  1000 A/m for 3 seconds, 100 
A/m for 1 minute. 

 IEC 61000-4-9 First Edition�1993 [EN 61000-4-9 First Edition�
1993] Electromagnetic compatibility (EMC), Part 4:  Testing and 
measurement techniques, Section 9:  Pulse magnetic field immunity 
test.  Severity Level:  1000 A/m. 
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 Radiated Radio  
 Frequency: IEC 60255-22-3 First Edition�1989 Electrical relays, Part 22:  

Electrical disturbance tests for measuring relays and protection 
equipment, Section 3:  Radiated electromagnetic field disturbance 
tests.  Severity Level:  10 V/m. 

 Exceptions:  4.3.2.2 Frequency sweep approximated with 200 
frequency steps per octave. 

 IEC 61000-4-3 First Edition�1998 [EN 61000-4-3 First Edition�
1996] Electromagnetic compatibility (EMC), Part 4:  Testing and 
measurement techniques, Section 3:  Radiated, radio-frequency, 
electromagnetic field immunity.  Severity Level:  10 V/m. 

 IEEE C37.90.2�1995 IEEE standard for withstand capability of 
relay systems to radiated electromagnetic interference from 
transceivers.  Severity Level:  35 V/m. 

 Surge Withstand 
 Capability: IEC 60255-22-1 First Edition�1988 Electrical disturbance tests for 

measuring relays and protection equipment, Part 1:  1 MHz burst 
disturbance tests.  Severity Level:  2.5 kV peak common mode, 2.5 
kV peak differential mode. 

 IEEE C37.90.1�1989 IEEE standard surge withstand capability 
(SWC) tests for protective relays and relay systems.  Severity Level:  
3.0 kV oscillatory, 5.0 kV fast transient. 

Environmental 
 Cold: IEC 60068-2-1 Fifth Edition�1990 [EN 60068-2-1 Fifth Edition�

1993] Environmental testing, Part 2:  Tests�Test Ad:  Cold.  
Severity Level:  16 hours at -40°C. 

 Dry Heat: IEC 60068-2-2 Fourth Edition�1974 [EN 60068-2-2 Fourth 
Edition�1993] Environmental testing, Part 2:  Tests�Test Bd:  Dry 
heat.  Severity Level:  16 hours at +85°C. 

 Damp Heat, Cyclic: IEC 60068-2-30 Second Edition�1980 Basic environmental testing 
procedures, Part 2:  Tests�Test Db and guidance:  Damp heat, cyclic 
(12 + 12-hour cycle).  Severity Level:  25°C to 55°C, 6 cycles, 
Relative Humidity:  95%. 

 Vibration: IEC 60255-21-1 First Edition�1988 [EN 60255-21-1 First Edition�
1995] Electrical relays, Part 21:  Vibration, shock, bump and 
seismic tests on measuring relays and protection equipment, Section 
1:  Vibration tests (sinusoidal).  Severity Level:  Class 1. 

 IEC 60255-21-2 First Edition�1988 [EN 60255-21-2 First Edition�
1995] Electrical relays, Part 21:  Vibration, shock, bump and 
seismic tests on measuring relays and protection equipment, Section 
2:  Shock and bump tests.  Severity Level:  Class 1. 

 IEC 60255-21-3 First Edition�1993 [EN 60255-21-3 First Edition�
1995] Electrical relays, Part 21:  Vibration, shock, bump, and 
seismic tests on measuring relays and protective equipment, Section 
3:  Method A seismic tests (not tested below 5 Hz).  Severity Level:  
Class 2 (Quake Response). 
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Safety 
 Dielectric Strength: IEC 60255-5 First Edition�1977 Electrical relays, Part 5:  Insulation 

tests for electrical relays, Section 6:  Dielectric tests.  Severity 
Level:  2500 Vac on contact inputs, contact outputs, and analog 
inputs.  3100 Vdc on power supply.  Type tested for 1 minute. 

 IEEE C37.90�1989 IEEE standard for relays and relay systems 
associated with electrical power apparatus, Section 8:  Dielectric 
tests.  Severity Level:  2500 Vac on contact inputs, contact outputs, 
and analog inputs.  3100 Vdc on power supply.  Type tested for 1 
minute. 

 Impulse: IEC 60255-5 First Edition�1977 Electrical relay, Part 5:  Insulation 
tests for electrical relays, Section 8:  Impulse voltage tests.  Severity 
Level:  0.5 Joule, 5 kV. 

Communications 
Ports: 

1 front-panel/16 rear-panel ports, DB-9 connectors, MOV protected 
Baud Rate: 300�38400 

Real-Time 
Clock/Calendar: 

Battery Type:  IEC No. BR2335 Lithium 
Battery Life:  10 years 

Clock Accuracy: ±20 min/yr @ 25°C (without power applied) 
±1 min/yr @ 25°C (with power applied) 
±5 ms with IRIG-B time-code input 

Time-Code Input: Connector:  Female BNC 
Modulated IRIG-B 1,000 Vdc isolation 
Demodulated IRIG-B TTL-compatible 

Time-Code Output: Pinout: Pin 4  TTL-level signal 
  Pin 6  Chassis ground reference 
Connectors:  All 16 rear DB-9 port connectors 
Outputs are generated from IRIG-B input (when present) 

Certifications: ISO: Protection Logic Processor is designed and manufactured to an ISO 9001 
certified quality program. 
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Identifier Labels (See Serial Port Access Levels in Section 4) 
Relay Identifier (30 characters) RID =  
Terminal Identifier (30 characters) TID =  

SELOGIC
® Control Equation Variable Timers (See Section 6) 

SV1 Pickup Time (0�999999 ms in 1-ms steps) SV1PU =   
SV1 Dropout Time (0�999999 ms in 1-ms steps) SV1DO =   
SV2 Pickup Time (0�999999 ms in 1-ms steps) SV2PU =   
SV2 Dropout Time (0�999999 ms in 1-ms steps) SV2DO =   
SV3 Pickup Time (0�999999 ms in 1-ms steps) SV3PU =   
SV3 Dropout Time (0�999999 ms in 1-ms steps) SV3DO =   
SV4 Pickup Time (0�999999 ms in 1-ms steps) SV4PU =   
SV4 Dropout Time (0�999999 ms in 1-ms steps) SV4DO =   
SV5 Pickup Time (0�999999 ms in 1-ms steps) SV5PU =   
SV5 Dropout Time (0�999999 ms in 1-ms steps) SV5DO =   
SV6 Pickup Time (0�999999 ms in 1-ms steps) SV6PU =   
SV6 Dropout Time (0�999999 ms in 1-ms steps) SV6DO =   
SV7 Pickup Time (0�32000 ms in 1-ms steps) SV7PU =   
SV7 Dropout Time (0�32000 ms in 1-ms steps) SV7DO =   
SV8 Pickup Time (0�32000 ms in 1-ms steps) SV8PU =   
SV8 Dropout Time (0�32000 ms in 1-ms steps) SV8DO =   
SV9 Pickup Time (0�32000 ms in 1-ms steps) SV9PU =   
SV9 Dropout Time (0�32000 ms in 1-ms steps) SV9DO =   
SV10 Pickup Time (0�32000 ms in 1-ms steps) SV10PU =   
SV10 Dropout Time (0�32000 ms in 1-ms steps) SV10DO =   
SV11 Pickup Time (0�32000 ms in 1-ms steps) SV11PU =   
SV11 Dropout Time (0�32000 ms in 1-ms steps) SV11DO =   
SV12 Pickup Time (0�32000 ms in 1-ms steps) SV12PU =   
SV12 Dropout Time (0�32000 ms in 1-ms steps) SV12DO =   
SV13 Pickup Time (0�32000 ms in 1-ms steps) SV13PU =   
SV13 Dropout Time (0�32000 ms in 1-ms steps) SV13DO =   
SV14 Pickup Time (0�32000 ms in 1-ms steps) SV14PU =   
SV14 Dropout Time (0�32000 ms in 1-ms steps) SV14DO =   
SV15 Pickup Time (0�32000 ms in 1-ms steps) SV15PU =   
SV15 Dropout Time (0�32000 ms in 1-ms steps) SV15DO =   
SV16 Pickup Time (0�32000 ms in 1-ms steps) SV16PU =   
SV16 Dropout Time (0�32000 ms in 1-ms steps) SV16DO =   
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SV17 Pickup Time (0�32000 ms in 1-ms steps) SV17PU =   
SV17 Dropout Time (0�32000 ms in 1-ms steps) SV17DO =   
SV18 Pickup Time (0�32000 ms in 1-ms steps) SV18PU =   
SV18 Dropout Time (0�32000 ms in 1-ms steps) SV18DO =   
SV19 Pickup Time (0�32000 ms in 1-ms steps) SV19PU =   
SV19 Dropout Time (0�32000 ms in 1-ms steps) SV19DO =   
SV20 Pickup Time (0�32000 ms in 1-ms steps) SV20PU =   
SV20 Dropout Time (0�32000 ms in 1-ms steps) SV20DO =   
SV21 Pickup Time (0�32000 ms in 1-ms steps) SV21PU =   
SV21 Dropout Time (0�32000 ms in 1-ms steps) SV21DO =   
SV22 Pickup Time (0�32000 ms in 1-ms steps) SV22PU =   
SV22 Dropout Time (0�32000 ms in 1-ms steps) SV22DO =   
SV23 Pickup Time (0�32000 ms in 1-ms steps) SV23PU =   
SV23 Dropout Time (0�32000 ms in 1-ms steps) SV23DO =   
SV24 Pickup Time (0�32000 ms in 1-ms steps) SV24PU =   
SV24 Dropout Time (0�32000 ms in 1-ms steps) SV24DO =   
SV25 Pickup Time (0�32000 ms in 1-ms steps) SV25PU =   
SV25 Dropout Time (0�32000 ms in 1-ms steps) SV25DO =   
SV26 Pickup Time (0�32000 ms in 1-ms steps) SV26PU =   
SV26 Dropout Time (0�32000 ms in 1-ms steps) SV26DO =   
SV27 Pickup Time (0�32000 ms in 1-ms steps) SV27PU =   
SV27 Dropout Time (0�32000 ms in 1-ms steps) SV27DO =   
SV28 Pickup Time (0�32000 ms in 1-ms steps) SV28PU =   
SV28 Dropout Time (0�32000 ms in 1-ms steps) SV28DO =   
SV29 Pickup Time (0�32000 ms in 1-ms steps) SV29PU =   
SV29 Dropout Time (0�32000 ms in 1-ms steps) SV29DO =   
SV30 Pickup Time (0�32000 ms in 1-ms steps) SV30PU =   
SV30 Dropout Time (0�32000 ms in 1-ms steps) SV30DO =   
SV31 Pickup Time (0�32000 ms in 1-ms steps) SV31PU =   
SV31 Dropout Time (0�32000 ms in 1-ms steps) SV31DO =   
SV32 Pickup Time (0�32000 ms in 1-ms steps) SV32PU =   
SV32 Dropout Time (0�32000 ms in 1-ms steps) SV32DO =   
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SELOGIC control equation settings consist of Relay Word bits (see Table 5.3) and SELOGIC 
control equation operators * (AND), + (OR), ! (NOT), / (rising edge), \ (falling edge), and ( ) 
(parentheses).  Numerous SELOGIC control equation settings examples are given in Section 6.  
SELOGIC Control equation settings can also be set directly to 1 (logical 1) or 0 (logical 0).   

Latch Bits Set/Reset Equations (See Section 6) 
Set Latch Bit LT1 SET1 =   
Reset Latch Bit LT1 RST1 =   
Set Latch Bit LT2 SET2 =   
Reset Latch Bit LT2 RST2 =   
Set Latch Bit LT3 SET3 =   
Reset Latch Bit LT3 RST3 =   
Set Latch Bit LT4 SET4 =   
Reset Latch Bit LT4 RST4 =   
Set Latch Bit LT5 SET5 =   
Reset Latch Bit LT5 RST5 =   
Set Latch Bit LT6 SET6 =   
Reset latch Bit LT6 RST6 =   
Set Latch Bit LT7 SET7 =   
Reset Latch Bit LT7 RST7 =   
Set Latch Bit LT8 SET8 =   
Reset Latch Bit LT8 RST8 =   
Set Latch Bit LT9 SET9 =   
Reset Latch Bit LT9 RST9 =   
Set Latch Bit LT10 SET10 =   
Reset Latch Bit LT10 RST10 =   
Set Latch Bit LT11 SET11 =   
Reset Latch Bit LT11 RST11 =   
Set Latch Bit LT12 SET12 =   
Reset Latch Bit LT12 RST12 =   
Set Latch Bit LT13 SET13 =   
Reset Latch Bit LT13 RST13 =   
Set Latch Bit LT14 SET14 =   
Reset latch Bit LT14 RST14 =   
Set Latch Bit LT15 SET15 =   
Reset Latch Bit LT15 RST15 =   
Set Latch Bit LT16 SET16 =   
Reset Latch Bit LT16 RST16 =   
Set Latch Bit LT17 SET17 =   
Reset Latch Bit LT17 RST17 =   
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Set Latch Bit LT18 SET18 =   
Reset Latch Bit LT18 RST18 =   
Set Latch Bit LT19 SET19 =   
Reset Latch Bit LT19 RST19 =   
Set Latch Bit LT20 SET20 =   
Reset Latch Bit LT20 RST20 =   
Set Latch Bit LT21 SET21 =   
Reset Latch Bit LT21 RST21 =   
Set Latch Bit LT22 SET22 =   
Reset latch Bit LT22 RST22 =   
Set Latch Bit LT23 SET23 =   
Reset Latch Bit LT23 RST23 =   
Set Latch Bit LT24 SET24 =   
Reset Latch Bit LT24 RST24 =   
Set Latch Bit LT25 SET25 =   
Reset Latch Bit LT25 RST25 =   
Set Latch Bit LT26 SET26 =   
Reset Latch Bit LT26 RST26 =   
Set Latch Bit LT27 SET27 =   
Reset Latch Bit LT27 RST27 =   
Set Latch Bit LT28 SET28 =   
Reset Latch Bit LT28 RST28 =   
Set Latch Bit LT29 SET29 =   
Reset Latch Bit LT29 RST29 =   
Set Latch Bit LT30 SET30 =   
Reset latch Bit LT30 RST30 =   
Set Latch Bit LT31 SET31 =   
Reset Latch Bit LT31 RST31 =   
Set Latch Bit LT32 SET32 =   
Reset Latch Bit LT32 RST32 =   

SELOGIC Control Equation Variable/Timer Input Equations (See Section 6) 
SELOGIC Variable/Timer SV1 SV1 =   
SELOGIC Variable/Timer SV2 SV2 =   
SELOGIC Variable/Timer SV3 SV3 =   
SELOGIC Variable/Timer SV4 SV4 =   
SELOGIC Variable/Timer SV5 SV5 =   
SELOGIC Variable/Timer SV6 SV6 =   
SELOGIC Variable/Timer SV7 SV7 =   
SELOGIC Variable/Timer SV8 SV8 =   
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SELOGIC Variable/Timer SV9 SV9 =   
SELOGIC Variable/Timer SV10 SV10 =   
SELOGIC Variable/Timer SV11 SV11 =   
SELOGIC Variable/Timer SV12 SV12 =   
SELOGIC Variable/Timer SV13 SV13 =   
SELOGIC Variable/Timer SV14 SV14 =   
SELOGIC Variable/Timer SV15 SV15 =   
SELOGIC Variable/Timer SV16 SV16 =   
SELOGIC Variable/Timer SV17 SV17 =   
SELOGIC Variable/Timer SV18 SV18 =   
SELOGIC Variable/Timer SV19 SV19 =   
SELOGIC Variable/Timer SV20 SV20 =   
SELOGIC Variable/Timer SV21 SV21=   
SELOGIC Variable/Timer SV22 SV22 =   
SELOGIC Variable/Timer SV23 SV23 =   
SELOGIC Variable/Timer SV24 SV24 =   
SELOGIC Variable/Timer SV25 SV25=   
SELOGIC Variable/Timer SV26 SV26 =   
SELOGIC Variable/Timer SV27 SV27 =   
SELOGIC Variable/Timer SV28 SV28 =   
SELOGIC Variable/Timer SV29 SV29 =   
SELOGIC Variable/Timer SV30 SV30 =   
SELOGIC Variable/Timer SV31 SV31 =   
SELOGIC Variable/Timer SV32 SV32 =   

Logic Variables (See Section 6) 
Logic Variable LV1 LV1 =   
Logic Variable LV2 LV2 =   
Logic Variable LV3 LV3 =   
Logic Variable LV4 LV4 =   
Logic Variable LV5 LV5 =   
Logic Variable LV6 LV6 =   
Logic Variable LV7 LV7 =   
Logic Variable LV8 LV8 =   
Logic Variable LV9 LV9 =   
Logic Variable LV10 LV10 =   
Logic Variable LV11 LV11 =   
Logic Variable LV12 LV12 =   
Logic Variable LV13 LV13 =   
Logic Variable LV14 LV14 =   
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Logic Variable LV15 LV15 =   
Logic Variable LV16 LV16 =   
Logic Variable LV17 LV17 =   
Logic Variable LV18 LV18 =   
Logic Variable LV19 LV19 =   
Logic Variable LV20 LV20 =   
Logic Variable LV21 LV21 =   
Logic Variable LV22 LV22 =   
Logic Variable LV23 LV23 =   
Logic Variable LV24 LV24 =   
Logic Variable LV25 LV25 =   
Logic Variable LV26 LV26 =   
Logic Variable LV27 LV27 =   
Logic Variable LV28 LV28 =   
Logic Variable LV29 LV29 =   
Logic Variable LV30 LV30 =   
Logic Variable LV31 LV31 =   
Logic Variable LV32 LV32 =   

Output Contact Equations for Models 2100xxx4 (See Section 6) 
Output Contact OUT101 OUT101 =   
Output Contact OUT102 OUT102 =   
Output Contact OUT103 OUT103 =   
Output Contact OUT104 OUT104 =   
  

Setting Group Selection Equations (See Section 6) 
Select Setting Group 1 SS1 =   
Select Setting Group 2 SS2 =   
Select Setting Group 3 SS3 =   
Select Setting Group 4 SS4 =   
Select Setting Group 5 SS5 =   
Select Setting Group 6 SS6 =   
  

Transmit MIRRORED BIT Transmit Equations (See Section 8) 
Transmit Bit 1 Port 1 T1P1 =   
Transmit Bit 2 Port 1 T2P1 =   
Transmit Bit 3 Port 1 T3P1 =   
Transmit Bit 4 Port 1 T4P1 =   
Transmit Bit 5 Port 1 T5P1 =   
Transmit Bit 6 Port 1 T6P1 =   
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Transmit Bit 7 Port 1 T7P1 =   
Transmit Bit 8 Port 1 T8P1 =   
Transmit Bit 1 Port 2 T1P2 =   
Transmit Bit 2 Port 2 T2P2 =   
Transmit Bit 3 Port 2 T3P2 =   
Transmit Bit 4 Port 2 T4P2 =   
Transmit Bit 5 Port 2 T5P2 =   
Transmit Bit 6 Port 2 T6P2 =   
Transmit Bit 7 Port 2 T7P2 =   
Transmit Bit 8 Port 2 T8P2 =   
Transmit Bit 1 Port 3 T1P3 =   
Transmit Bit 2 Port 3 T2P3 =   
Transmit Bit 3 Port 3 T3P3 =   
Transmit Bit 4 Port 3 T4P3 =   
Transmit Bit 5 Port 3 T5P3 =   
Transmit Bit 6 Port 3 T6P3 =   
Transmit Bit 7 Port 3 T7P3 =   
Transmit Bit 8 Port 3 T8P3 =   
Transmit Bit 1 Port 4 T1P4 =   
Transmit Bit 2 Port 4 T2P4 =   
Transmit Bit 3 Port 4 T3P4 =   
Transmit Bit 4 Port 4 T4P4 =   
Transmit Bit 5 Port 4 T5P4 =   
Transmit Bit 6 Port 4 T6P4 =   
Transmit Bit 7 Port 4 T7P4 =   
Transmit Bit 8 Port 4 T8P4 =   
Transmit Bit 1 Port 5 T1P5 =   
Transmit Bit 2 Port 5 T2P5 =   
Transmit Bit 3 Port 5 T3P5 =   
Transmit Bit 4 Port 5 T4P5 =   
Transmit Bit 5 Port 5 T5P5 =   
Transmit Bit 6 Port 5 T6P5 =   
Transmit Bit 7 Port 5 T7P5 =   
Transmit Bit 8 Port 5 T8P5 =   
Transmit Bit 1 Port 6 T1P6 =   
Transmit Bit 2 Port 6 T2P6 =   
Transmit Bit 3 Port 6 T3P6 =   
Transmit Bit 4 Port 6 T4P6 =   
Transmit Bit 5 Port 6 T5P6 =   
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Transmit Bit 6 Port 6 T6P6 =   
Transmit Bit 7 Port 6 T7P6 =   
Transmit Bit 8 Port 6 T8P6 =   
Transmit Bit 1 Port 7 T1P7 =   
Transmit Bit 2 Port 7 T2P7 =   
Transmit Bit 3 Port 7 T3P7 =   
Transmit Bit 4 Port 7 T4P7 =   
Transmit Bit 5 Port 7 T5P7 =   
Transmit Bit 6 Port 7 T6P7 =   
Transmit Bit 7 Port 7 T7P7 =   
Transmit Bit 8 Port 7 T8P7 =   
Transmit Bit 1 Port 8 T1P8 =   
Transmit Bit 2 Port 8 T2P8 =   
Transmit Bit 3 Port 8 T3P8 =   
Transmit Bit 4 Port 8 T4P8 =   
Transmit Bit 5 Port 8 T5P8 =   
Transmit Bit 6 Port 8 T6P8 =   
Transmit Bit 7 Port 8 T7P8 =   
Transmit Bit 8 Port 8 T8P8 =   
Transmit Bit 1 Port 9 T1P9 =   
Transmit Bit 2 Port 9 T2P9 =   
Transmit Bit 3 Port 9 T3P9 =   
Transmit Bit 4 Port 9 T4P9 =   
Transmit Bit 5 Port 9 T5P9 =   
Transmit Bit 6 Port 9 T6P9 =   
Transmit Bit 7 Port 9 T7P9 =   
Transmit Bit 8 Port 9 T8P9 =   
Transmit Bit 1 Port 10 T1P10 =   
Transmit Bit 2 Port 10 T2P10 =   
Transmit Bit 3 Port 10 T3P10 =   
Transmit Bit 4 Port 10 T4P10 =   
Transmit Bit 5 Port 10 T5P10 =   
Transmit Bit 6 Port 10 T6P10 =   
Transmit Bit 7 Port 10 T7P10 =   
Transmit Bit 8 Port 10 T8P10 =   
Transmit Bit 1 Port 11 T1P11 =   
Transmit Bit 2 Port 11 T2P11 =   
Transmit Bit 3 Port 11 T3P11 =   
Transmit Bit 4 Port 11 T4P11 =   
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Transmit Bit 5 Port 11 T5P11 =   
Transmit Bit 6 Port 11 T6P11 =   
Transmit Bit 7 Port 11 T7P11 =   
Transmit Bit 8 Port 11 T8P11 =   
Transmit Bit 1 Port 12 T1P12 =   
Transmit Bit 2 Port 12 T2P12 =   
Transmit Bit 3 Port 12 T3P12 =   
Transmit Bit 4 Port 12 T4P12 =   
Transmit Bit 5 Port 12 T5P12 =   
Transmit Bit 6 Port 12 T6P12 =   
Transmit Bit 7 Port 12 T7P12 =   
Transmit Bit 8 Port 12 T8P12 =   
Transmit Bit 1 Port 13 T1P13 =   
Transmit Bit 2 Port 13 T2P13 =   
Transmit Bit 3 Port 13 T3P13 =   
Transmit Bit 4 Port 13 T4P13 =   
Transmit Bit 5 Port 13 T5P13 =   
Transmit Bit 6 Port 13 T6P13 =   
Transmit Bit 7 Port 13 T7P13 =   
Transmit Bit 8 Port 13 T8P13 =   
Transmit Bit 1 Port 14 T1P14 =   
Transmit Bit 2 Port 14 T2P14 =   
Transmit Bit 3 Port 14 T3P14 =   
Transmit Bit 4 Port 14 T4P14 =   
Transmit Bit 5 Port 14 T5P14 =   
Transmit Bit 6 Port 14 T6P14 =   
Transmit Bit 7 Port 14 T7P14 =   
Transmit Bit 8 Port 14 T8P14 =   
Transmit Bit 1 Port 15 T1P15 =   
Transmit Bit 2 Port 15 T2P15 =   
Transmit Bit 3 Port 15 T3P15 =   
Transmit Bit 4 Port 15 T4P15 =   
Transmit Bit 5 Port 15 T5P15 =   
Transmit Bit 6 Port 15 T6P15 =   
Transmit Bit 7 Port 15 T7P15 =   
Transmit Bit 8 Port 15 T8P15 =   
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Settings Group Change Delay (See Multiple Setting Groups in Section 6) 
Group change delay (0.00�500.00 seconds in 0.01 second steps) TGR =   

Date Format (See Section 4) 
Date format (MDY, YMD) DATE_F =   

Optoisolated Input Timers for Models 2100xxx4 (See Section 6) 
Input IN101 debounce time (AC, 0�15 ms in 1 ms steps) IN101D =   
Input IN102 debounce time (AC, 0�15 ms in 1 ms steps) IN102D =   
Input IN103 debounce time (AC, 0�15 ms in 1 ms steps) IN103D =   
Input IN104 debounce time (AC, 0�15 ms in 1 ms steps) IN104D =   
Input IN105 debounce time (AC, 0�15 ms in 1 ms steps) IN105D =   
Input IN106 debounce time (AC, 0�15 ms in 1 ms steps) IN106D =   
Input IN107 debounce time (AC, 0�15 ms in 1 ms steps) IN107D =   
Input IN108 debounce time (AC, 0�15 ms in 1 ms steps) IN108D =   
Input IN109 debounce time (AC, 0�15 ms in 1 ms steps) IN109D =   
Input IN110 debounce time (AC, 0�15 ms in 1 ms steps) IN110D =   
Input IN111 debounce time (AC, 0�15 ms in 1 ms steps) IN111D =   
Input IN112 debounce time (AC, 0�15 ms in 1 ms steps) IN112D =   
Input IN113 debounce time (AC, 0�15 ms in 1 ms steps) IN113D =   
Input IN114 debounce time (AC, 0�15 ms in 1 ms steps) IN114D =   
Input IN115 debounce time (AC, 0�15 ms in 1 ms steps) IN115D =   
Input IN116 debounce time (AC, 0�15 ms in 1 ms steps) IN116D =   
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Sequential Events Recorder (SER) settings are comprised of four trigger lists.  Each trigger list 
can include up to 24 Relay Word bits delimited by commas.  Enter NA to remove a list of these 
Relay Word bit settings.  See Section 7:  Sequential Events Recorder (SER). 

SER Trigger List 1 SER1 =  

SER Trigger List 2 SER2 =  

SER Trigger List 3 SER3 =  

SER Trigger List 4 SER4 =  

SER Trigger List 5 SER5 =  

SER Trigger List 6 SER6 =  
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Port Number (F*, 1—16) Port =  
Protocol = SEL  
  
Protocol Setting PROTO = SEL 
Baud Rate (300, 1200, 2400, 4800, 9600, 19200, 38400) SPEED =  
Data Bits (6, 7, 8) BITS =  
Parity (O, E, N) {Odd, Even, None} PARITY =  
Stop Bits (1, 2) STOP =  
Minutes to Port Time-Out (0�30) T_OUT =  
Number of Lines in Terminal (OFF, 20�50) TLINES =  
Send Auto Messages to Port (Y, N) AUTO =  
Enable Hardware Handshaking (Y, N) RTSCTS =  
Fast Operate Enable (Y, N) FASTOP =  
  

Port Number (F*, 1—16) Port =  
Protocol = LMD  
Refer to Appendix F for more details about the LMD protocol. 
  
Protocol Setting PROTO = LMD 
LMD Prefix (@, #, $, %, &) PREFIX =  
LMD Address (1�99) ADDR =  
LMD Settling Time (0.00�30.00 seconds) SETTLE =  
Baud Rate (300, 1200, 2400, 4800, 9600, 19200, 38400) SPEED =  
Data Bits (6, 7, 8) BITS =  
Parity (O, E, N) {Odd, Even, None} PARITY =  
Stop Bits (1, 2) STOP =  
Minutes to Port Time-Out (0�30) T_OUT =  
Number of Lines in Terminal (OFF, 20�50) TLINES =  
Send Auto Messages to Port (Y, N) AUTO =  
Enable Hardware Handshaking (Y, N) RTSCTS =  
Fast Operate Enable (Y, N) FASTOP =  
 
* Port F baud rate (300, 1200, 2400, 4800, 9600) 
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Port setting information not described elsewhere in this instruction manual: 

Minutes to Port Time-Out:  Set T_OUT to the number of minutes of serial port inactivity for 
an automatic log out. Set T_OUT = 0 for no port time-out. 

Number of Lines in Terminal:  Set TLINES to the number of lines displayed on the terminal 
before the �Press RETURN to continue� prompt is displayed and line scrolling is paused.  Set 
TLINES = OFF for line scrolling without pauses.  

Send Auto Messages to Port:  Set AUTO = Y to enable AUTO messages on the serial port. 
Automatic messages are ASCII messages sent to the port to indicate a power on condition or 
status failure without a user request.  Set AUTO = N to disable AUTO messages. 

Fast Operate Enable:  Set FASTOP = Y to enable binary Fast Operate messages on the serial 
port.  Refer to Appendix E:  Fast Meter Protocol for a description of Fast Operate commands.  
Set FASTOP = N to disable this feature. 

Port Number (1—16) Port =  

Protocol = DNP  
Refer to Appendix C for more details about DNP V3.00 protocol. 
  
Protocol Setting PROTO = DNP 
Baud Rate (300, 1200, 2400, 4800, 9600, 19200, 38400) SPEED =  
DNP Address (0�65534) DNPADR =  
Class for Binary Event Data (0�3) CLASSB =  
Class for Counter Event Data (0�3) CLASSC =  
Minutes for Request Interval (0�32767) TIMERQ =  
Seconds to Select/Operate Time-Out (0.0�30.0) STIMEO =  
Data Link Retries (0�15) DRETRY =  
Seconds to Data Link Time-Out (0�5) DTIMEO =  
Minimum Seconds from DCD to Tx (0.00�1.00) MINDLY =  
Maximum Seconds from DCD to Tx (0.00�1.00) MAXDLY =  
Settle Time from RTS ON to Tx (OFF, 0.00�30.00 sec) PREDLY =  
Settle Time from Tx to RTS OFF (0.00�30.00 sec) PSTDLY =  
Seconds to Event Message Confirm Time-Out (1�50) ETIMEO =  
Enable Unsolicited Reporting (Y, N) UNSOL =  
Enable Unsolicited Reporting at Power-up (Y, N) PUNSOL =  
DNP Address to Report (0�65534) REPADR =  
Number of Events to Transmit On (1�200) NUMEVE =  
Seconds Until Oldest Event to Tx On (0.0�60.0) AGEEVE =  
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Port Number (1—15) Port =  
Protocol = MB or MB8  
Refer to Section 8 for more details about MIRRORED BITS communications. 
  
Protocol (MB, MB8) PROTO =  
MBT9600 (Y, N) {for MB protocol only} MBT =  
Baud Rate (300, 1200, 2400, 4800, 9600, 19200, 38400) SPEED =  
Seconds to MIRRORED BITS Rx Bad Pickup (1�10000) RBADPU =  
PPM MIRRORED BITS Channel Bad Pickup (1�30000) CBADPU =  
MIRRORED BITS Receive Identifier (1�4)  RXID =  
MIRRORED BITS Transmit Identifier (1�4)  TXID =  
MIRRORED BITS Receive Default State  
(string of 1s, 0s, or Xs) RXDFLT =  
MIRRORED BITS R1 Pickup Debounce msgs (1�8)  R1PU =  
MIRRORED BITS R1 Dropout Debounce msgs (1�8) R1DO =  
MIRRORED BITS R2 Pickup Debounce msgs (1�8) R2PU =  
MIRRORED BITS R2 Dropout Debounce msgs (1�8) R2DO =  
MIRRORED BITS R3 Pickup Debounce msgs (1�8) R3PU =  
MIRRORED BITS R3 Dropout Debounce msgs (1�8) R3DO =  
MIRRORED BITS R4 Pickup Debounce msgs (1�8) R4PU =  
MIRRORED BITS R4 Dropout Debounce msgs (1�8) R4DO =  
MIRRORED BITS R5 Pickup Debounce msgs (1�8) R5PU =  
MIRRORED BITS R5 Dropout Debounce msgs (1�8) R5DO =  
MIRRORED BITS R6 Pickup Debounce msgs (1�8) R6PU =  
MIRRORED BITS R6 Dropout Debounce msgs (1�8) R6DO =  
MIRRORED BITS R7 Pickup Debounce msgs (1�8) R7PU =  
MIRRORED BITS R7 Dropout Debounce msgs (1�8) R7DO =  
MIRRORED BITS R8 Pickup Debounce msgs (1�8) R8PU =  
MIRRORED BITS R8 Dropout Debounce msgs (1�8) R8DO =  
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APPENDIX I:   UNSOLICITED SER PROTOCOL 

INTRODUCTION 

This appendix describes special binary Sequential Events Recorder (SER) messages that are not 
included in Section 4:  Serial Port Communications and Commands of the instruction manual.  
Devices with embedded processing capability can use these messages to enable and accept 
unsolicited binary SER messages from the SEL-2100. 

SEL relays and communications processors have two separate data streams that share the same 
serial port.  The normal serial interface consists of ASCII character commands and reports that 
are intelligible to people using a terminal or terminal emulation package.  The binary data streams 
can interrupt the ASCII data stream to obtain information, and then allow the ASCII data stream 
to continue.  This mechanism allows a single communications channel to be used for ASCII 
communications (e.g., transmission of a long event report) interleaved with short bursts of binary 
data to support fast acquisition of metering or SER data.  To exploit this feature, the device 
connected to the other end of the link requires software that uses the separate data streams.  The 
binary commands and ASCII commands can also be accessed by a device that does not interleave 
the data streams. 

MAKE SEQUENTIAL EVENTS RECORDER (SER) SETTINGS WITH CARE 

The SEL-2100 triggers a row in the Sequential Events Recorder (SER) event report for any 
change of state in any one of the elements listed in the SER1 through SER6 trigger settings.  
Nonvolatile memory is used to store the latest 32,768 rows of the SER event report so they can 
be retained during power loss.  The nonvolatile memory is rated for a finite number of �writes.�  
An average of 333 state changes per minute can be made for a 25-year service life. 

RECOMMENDED MESSAGE USAGE 

Use the following sequence of commands to enable unsolicited binary SER messaging in the 
SEL-2100: 

1. On initial connection, send the SNS command to retrieve and store the ASCII names for the 
digital I/O points assigned to trigger SER records.  The order of the ASCII names matches the 
point indices in the unsolicited binary SER messages.  Send the �Enable Unsolicited Data 
Transfer� message to enable the SEL-2100 to transmit unsolicited binary SER messages. 

2. When SER records are triggered in the SEL-2100, it responds with an unsolicited binary SER 
message.  If this message has a valid checksum, it must be acknowledged by sending an 
acknowledge message with the same response number as contained in the original message.  
The SEL-2100 will wait approximately 100 ms to 500 ms to receive an acknowledge 
message, at which time the SEL-2100 will resend the same unsolicited SER message with the 
same response number. 

3. Upon receiving an acknowledge message with a matching response number, the SEL-2100 
increments the response number, and continues to send and seek acknowledgment for 
unsolicited SER messages, if additional SER records are available.  When the response 
number reaches three it wraps around to zero on the next increment. 
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FUNCTIONS AND FUNCTION CODES 

In the messages shown below, all numbers are in hexadecimal unless otherwise noted.   

01�Function Code:  Enable Unsolicited Data Transfer, Sent From Master to Relay 

Upon power-up, the SEL-2100 disables it own unsolicited transmissions.  This function enables 
the SEL-2100 to begin sending unsolicited data to the device which sent the enable message, if 
the SEL-2100 has such data to transfer.  The message format for function code 01 is shown 
below. 

Data Description 

A546 Message header 
12 Message length in bytes (18 decimal) 
0000000000 Five bytes reserved for future use as a routing address 
YY Status byte (LSB = 1 indicates an acknowledge is requested) 
01 Function code 
C0 Sequence byte (Always C0.  Other values are reserved for future use in 

multiple frame messages.) 
XX Response number (XX = 00, 01, 02, 03, 00, 01...). 
18 Function to enable (18�unsolicited SER messages) 
0000 Reserved for future use as function code data 
nn Maximum number of SER records per message, 01�20 hex 
cccc Two byte CRC-16 check code for message 

The SEL-2100 verifies the message by checking the header, length, function code, and enabled 
function code against the expected values.  It also checks the entire message against the CRC-16 
field.  If any of the checks fail, except the function code or the function to enable, the message is 
ignored.   

If an acknowledge is requested as indicated by the least significant bit of the status byte, the  
SEL-2100 transmits an acknowledge message with the same response number received in the 
enable message.   

The �nn� field is used to set the maximum number of SER records per message.  The SEL-2100 
checks for SER records approximately every 500 ms.  If there are new records available, the  
SEL-2100 immediately creates a new unsolicited SER message and transmits it.  If there are more 
than �nn� new records available, or if the first and last record are separated by more than 16 
seconds, the SEL-2100 will break the transmission into multiple messages so that no message 
contains more than �nn� records, and the first and last record of each message are separated by no 
more than 16 seconds. 

If the function to enable is not 18 or the function code is not recognized, the relay responds with 
an acknowledge message containing a response code 01 (function code unrecognized), and no 
functions are enabled.  If the SER triggers are disabled (SER1, SER2, SER3, SER4, SER5, and 
SER6 are all set to NA), the unsolicited SER messages are still enabled, but the only SER records 
generated are due to settings changes, and power being applied to the relay.  If the SER1, SER2, 
SER3, SER4, SER5, or SER6 settings are subsequently changed to any non-NA value and SER 
entries are triggered, unsolicited SER messages will be generated with the new SER records. 
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02�Function Code:  Disable Unsolicited Data Transfer, Sent From Master to SEL-2100 

This function disables the SEL-2100 from transferring unsolicited data.  The message format for 
function code 02 is shown below. 

Data Description 

A546 Message header 
10 Message length (16 decimal) 
0000000000 Five bytes reserved for future use as a routing address. 
YY Status byte (LSB = 1 indicates an acknowledge is requested) 
02 Function code 
C0 Sequence byte (Always C0.  Other values are reserved for future use in 

multiple frame messages.) 
XX Response number (XX = 00, 01, 02, 03, 01, 02...) 
18 Function to disable (18 = Unsolicited SER) 
00 Reserved for future use as function code data 
cccc Two byte CRC-16 check code for message 

The SEL-2100 verifies the message by checking the header, length, function code, and disabled 
function code against the expected values, and checks the entire message against the CRC-16 
field.  If any of the checks fail, except the function code or the function to disable, the message is 
ignored.   

If an acknowledge is requested as indicated by the least significant bit of the status byte, the relay 
transmits an acknowledge message with the same response number received in the enable 
message.   

If the function to disable is not 18 or the function code is not recognized, the relay responds with 
an acknowledge message containing the response code 01 (function code unrecognized) and no 
functions are disabled. 

18�Function:  Unsolicited SER Response, Sent From Relay to Master 

The function 18 is used for the transmission of unsolicited Sequential Events Recorder (SER) 
data from the SEL-2100.  This function code is also passed as data in the �Enable Unsolicited 
Data Transfer� and the �Disable Unsolicited Data Transfer� messages to indicate which type of 
unsolicited data should be enabled or disabled.  The message format for function code 18 is 
shown below. 

Data Description 

A546 Message header 
ZZ Message length (Up to 34 + 4 · nn decimal, where nn is the maximum number 

of SER records allowed per message as indicated in the �Enable Unsolicited 
Data Transfer� message.) 

0000000000 Five bytes reserved for future use as a routing address. 
YY Status Byte (01 = need acknowledgment; 03 = settings changed and need 

acknowledgment.  If YY=03, the master should re-read the SNS data because 
the element index list may have changed. ) 

18 Function code 
C0 Sequence byte (Always C0.  Other values are reserved for future use in 

multiple frame messages.) 
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XX Response number (XX = 00, 01, 02, 03, 01, 02...) 
00000000 Four bytes reserved for future use as a return routing address. 
dddd Two-byte day of year (1�366) 
yyyy Two-byte, four-digit year (e.g., 1999 or 07CF hex) 
mmmmmmmm Four-byte time of day in milliseconds since midnight 
XX 1st element index (match with the response to the SNS command; 00 for 1st 

element, 01 for second element, and so on) 
uuuuuu Three-byte time tag offset of 1st element in microseconds since time indicated 

in the time of day field. 
XX 2nd element index 
uuuuuu Three-byte time tag offset of 2nd element in microseconds since time indicated 

in the time of day field. 
. 
. 
. 
xx last element index 
uuuuuu Three-byte time tag offset of last element in microseconds since time indicated 

in the time of day field. 
FFFFFFFE Four-byte end-of-records flag 
ssssssss Packed four-byte element status for up to 32 elements (LSB for the 1st 

element) 
cccc Two-byte CRC-16 checkcode for message 

If the SEL-2100 determines that SER records have been lost, it sends a message with the 
following format: 

Data Description 

A546 Message header 
22 Message length (34 decimal) 
0000000000 Five bytes reserved for future use as a routing address. 
YY Status Byte (01 = need acknowledgement; 03 = settings changed and need 

acknowledgement) 
18 Function code 
C0 Sequence byte (Always C0.  Other values are reserved for future use in 

multiple frame messages.) 
XX Response number (XX = 00, 01, 02, 03, 00, 01, ...) 
00000000 Four bytes reserved for future use as a return routing address. 
dddd Two-byte day of year (1�366) of overflow message generation 
yyyy Two-byte, four-digit year (e.g., 1999 or 07CF hex) of overflow message 

generation. 
mmmmmmmm Four-byte time of day in milliseconds since midnight 
FFFFFFFE Four-byte end-of-records flag 
00000000 Element status (unused) 
cccc Two byte CRC-16 checkcode for message 
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Acknowledge Message Sent from Master to Relay, and From Relay to Master 

The acknowledge message is constructed and transmitted for every received message which 
contains a status byte with the LSB set (except another acknowledge message), and which passes 
all other checks, including the CRC.  The acknowledge message format is shown below. 

Data Description 

A546  Message header 
0E  Message length (14 decimal) 
0000000000  Five bytes reserved for future use as a routing address. 
00  Status byte (always 00) 
XX  Function code, echo of acknowledged function code with MSB set. 
RR  Response code (see below) 
XX  Response number (XX = 00, 01, 02, 03, 00, 01, ...) must match response 

number from message being acknowledged.) 
cccc Two byte CRC-16 checkcode for message 

The SEL-2100 supports the following response codes: 
 

RR Response 

00 Success. 

01 Function code not recognized. 

Examples 

1. Successful acknowledge for �Enable Unsolicited Data Transfer� message from a relay with at 
least one of SER1, SER2, SER3, SER4, SER5, or SER6 not set to NA:  
 A5 46 0E 00 00 00 00 00 00 81 00 XX cc cc  
 (XX is the same as the Response Number in the �Enable Unsolicited Data Transfer�  
 message to which it responds) 

2. Unsuccessful acknowledge for �Enable Unsolicited Data Transfer� message from a relay with 
all of  SER1, SER2, SER3, SER4, SER5, and SER6 set to NA:  
 A5 46 0E 00 00 00 00 00 00 81 02 XX cc cc  
 (XX is the same as the response number in the �Enable Unsolicited Data Transfer�  
 message to which it responds.) 

3. Disable Unsolicited Data Transfer message, acknowledge requested:  
 A5 46 10 00 00 00 00 00 01 02 C0 XX 18 00 cc cc  
 (XX = 0, 1, 2, 3) 

4. Successful acknowledge from the SEL-2100 for the �Disable Unsolicited Data Transfer� 
message:  
 A5 46 0E 00 00 00 00 00 00 82 00 XX cc cc  
 (XX is as same as the response number in the �Disable Unsolicited Data Transfer�  
 message to which it responds.) 
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5. Successful acknowledge message from the master for an unsolicited SER message: 

 A5 46 0E 00 00 00 00 00 00 98 00 XX cccc   
 (XX is as same as the response number in the unsolicited SER message to which it  
 responds.) 

Notes: 

Once the SEL-2100 receives an acknowledge with response code 00 from the master, it will clear 
the settings changed bit (bit 1) in its status byte, if that bit is asserted, and it will clear the settings 
changed bit in fast meter, if that bit is asserted. 

An element index of FE indicates that the SER record is due to power up.  An element index of 
FF indicates that the SER record is due to setting change.  An element index of FD indicates that 
the element identified in this SER record is no longer in the SER trigger settings. 

When the SEL-2100 sends an SER message packet, it will put a sequential number (0, 1, 2, 3, 
0, 1, . . .) into the response number.  If the SEL-2100 does not receive an acknowledge from the 
master before approximately 500 ms, the SEL-2100 will resend the same message packet with the 
same response number until it receives an acknowledge message with that response number.  For 
the next SER message, the SEL-2100 will increment the response number (it will wrap around to 
zero from three). 

A single SER message packet from the SEL-2100 can have a maximum number 32 records and 
the data may span a time period of no more than 16 seconds.  The master may limit the number 
records in a packet with the third byte of function code data in the �Enable Unsolicited Data 
Transfer� message (function code 01).  The SEL-2100 may generate an SER packet that with less 
than the requested number of records, if the record time stamps span more than 16 seconds. 

The SEL-2100 always requests acknowledgment in unsolicited SER messages (LSB of the status 
byte is set). 

Unsolicited SER messages can be enabled on multiple ports simultaneously. 
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APPENDIX J:   SEL-5030 ACSELERATOR™ 

INTRODUCTION 

The SEL-5030 ACSELERATOR is an easy-to-use yet powerful tool to help get the most out of your 
SEL-2100 Protection Logic Processor. 

Using the SEL-5030 ACSELERATOR, you will be able to: 

• Create, test, and manage settings with a Windows® interface. 

• Visually design SELOGIC
® control equations with a powerful Logic Editor. 

• Verify SELOGIC control equations with an integrated Logic Simulator. 

• Analyze power system events from SEL relays with integrated Waveform and Harmonic 
Analysis tools. 

• Communicate with SEL devices via an HMI interface with integrated Meter and Control 
functions. 

• Create, manage, copy, merge, and read relay settings with a settings database manager. 

This document gives instructions for installing the SEL-5030 ACSELERATOR.  A Quick Tour 
guide is available as part of the online help.  After installation, the Quick Tour will show how to 
create a circuit breaker (CB) simulator.  The CB simulator is useful for testing and evaluation. 

Note: Like all SEL relay products, the SEL-2100 can also be set and operated by a simple 
ASCII terminal. 

ACSELERATOR SYSTEM REQUIREMENTS 

CPU:  Pentium class (recommended 90 MHz or faster) 

Operating System: Windows 95/98 with 16 MB ram (32 MB ram recommended) 
 Windows NT4 SP3 or later with 32 MB ram (64 MB ram recommended) 
 Windows 2000 with 64 MB ram 

Disk Space:  25 Mb 

Communications:  EIA-232 serial port for communicating with the relay 

CD drive:  required for installation 
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INSTALLATION 

Note:  Your PC must be restarted after the installation for the changes to take effect. 

To install the ACSELERATOR software, perform the following steps. 

1. Close all other software applications on your PC. 

2. Insert the ACSELERATOR software CD into your PC's CD-ROM drive. The installation 
program should start automatically.  If the install program does not start, select Run from 
the windows start menu and type in the following command D:\SETUP (substitute D:\ 
with your PC's CD-ROM drive letter). 

3. Follow the steps that appear on the screen.  The installation program will perform all the 
necessary steps to load the ACSELERATOR software onto your PC. 

It is necessary to have the correct comctl32.dll file installed on your computer in order to see the 
toolbar buttons.  If you do not see the toolbar buttons, run the 40ComUpd.exe, located in the 
install directory.  This file will install the proper windows system drivers.   

STARTING ACSELERATOR 

You can start ACSELERATOR the following ways: 

1. Double-click the ACSELERATOR icon if you have a desktop shortcut. 
2. Choose �Programs | SEL Applications� and select the ACSELERATOR icon to start the 

program. 
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