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Introduction  

The Control Indicator Module (CIM) unit is a Breaker Control Switch with expanded functionality. It provides 

remote/local circuit breaker control (trip/close), remote/local Recloser Relay control, and Breaker Trip Coil 

monitoring.  The CIM contains a serial (DNP3) SCADA interface for remote control and monitoring functions.  All 

controls, indicators and solid state electronic circuitry are contained within a single modular enclosure that can be 

horizontally or vertically panel mounted within the limits of a standard 19-inch rack system. 

The CIM does not depend upon software or remote communications or require paging through menus on a screen. 

The product is operated with simple front panel controls and configured with one four position internal switch. The 

CIM provides the following benefits: 

- Security – supervisory remote control from operations control center via SCADA. 

- Confidence – providing a local manual operated switch for emergency conditions. 

- Training – minimum training required, present equipment in service with similar functions. 

- Immediate Control–no delay in locating the correct display or proper control sequence. 

The CIM unit is applicable in any breaker control scheme for either Transmission and/or Distribution substations 

or switchyards.  It provides for manual local or remote automatic control of switchable equipment.  The CIM unit 

is easy to use, requires minimum training, and provides immediate control of equipment in the event of 

emergencies.  

The CIM unit replaces three switches and six indicator lights located on a breaker control panel. The CIM contains 

a breaker control switch, two LED’s which indicate the status of the breaker, two LED’s which indicate the status 

of SCADA and Reclose enable, and switches enabling/disabling SCADA and Reclose. Power, control and SCADA 

connections are at the rear of the CIM. 

The CIM can be configured in one of three modes: 

A. Single trip coil mode, in which a breaker with one trip coil is controlled and monitored. 

B. Dual trip coil in which two separate, isolated trip coils are monitored and controlled. 

C. Circuit switcher or ganged single pole breakers mode, in which three trip coils are monitored. 
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Basic Operation 

Front Panel Controls and Indicators 

 
Figure 1 CIM Front Panel 
 
The Front panel controls and indicators are shown in Figure 1. The front panel controls work identically however 
the CIM is configured (single trip coil mode, dual trip coil mode, or circuit switcher mode). 
 

A. Breaker Control Switch (52CS Switch) 
The manual switch is directly connected to the output of the CIM. Turning it to the TRIP or CLOSE 
positions applies voltage to the TRIP outputs of the CIM or to the CLOSE output. This occurs even if 
the rest of the CIM module was to lose power or malfunction. 
The switch action is also registered by the CIM microprocessor and used in indicating the source of a 
TRIP signal. 
 

B. Trip Coil Monitor LED 
When the breaker is in the CLOSE position (as indicated by XA/XB contact inputs to the CIM) the trip 
coil monitor glows red if the TRIP coils(s) are intact. One, two or three TRIP coils are monitored, 
depending on the mode the CIM has been configured to. 
 

C. Breaker Open LED 
When the circuit breaker is in the open or TRIP position (as indicated by XA/XB contact inputs to the 
CIM) the Breaker Open LED will glow green. The source of the TRIP signal that opened the breaker is 
also indicated: 
Continuous Green Light – Trip Caused by external protective relay. 
Slow Flashing Green Light – Manual Trip from 52CS switch.  
Fast Flashing Green Light – Trip from SCADA. 
 

D. ReClose Enable/Disable Switch 
When this switch is in the Disable position the CIM blocks an external ReClose relay.  If this switch is 
in the Enable position, then ReClose can be remotely Enabled or Disabled. If the switch is in the 
disable position, then ReClose cannot be remotely enabled. 
This function will only be operable when the unit is in the CLOSE state. 
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E. ReClose ‘OUT’ LED 
The Amber ReClose ‘OUT’ LED is lit when Reclose is Disabled via the local manual switch. 

 
 

F. SCADA Enable/Disable Switch 

This toggle switch enables/disables SCADA commands. 

 

G. SCADA ‘OUT’ LED 

The amber SCADA Enable/Disable LED is lit when SCADA is disabled. 

Figure 2 Rear Panel of CIM 

 

 
 

Figure 3 Removable Terminal Block Numbering 

1 3 5 7 9 11 13

2 4 6 8 10 12 14
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Real Time Clock Battery Back Up 

 
 The real time clock on the communications board has a battery back up circuit that keeps the clock 

running even when the main power to the CIM has been removed. This battery is electrically removed 

from the circuit when the CIM is powered and is electrically connected when the power is removed. This 

configuration will allow the clock to run for up to 25 years after the power is removed from the CIM. 

While the clock is always running events are not stored while the main power is removed from the CIM. 

 

 If it is desired to replace the battery then access to it can be obtained by removing the top cover of 

the CIM.  Located on the right front of the communications board, when looking at the front of the unit, is 

the battery holder. There is a tab on top that holds the battery in place. Carefully remove the battery by 

lifting up on the right hand side and sliding the battery out towards the right. To install the new battery 

simply reverse the process making sure that the positive side of the battery is on top.  The replacement 

battery should be a 3 volt lithium with a part number CR2032 or its replacement. 

 

Battery 
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CIM Address Programming 

Each CIM can have its personal address set or changed in the following manner. Connect a PC with a 

terminal emulator, such as Hyper Terminal, to the CIM through a RS232 to RS485 converter. Open the 

CIM and switch the 7th position of the communications daughter board switch to the on position. Apply 

power to the CIM and note that the red LED on the main board is on. This indicates that the CIM is in the 

programming mode. You must enter, from the PC keyboard, a five digit number with leading zeros 

followed by the ENTER key to program the address. To set the address to 539 then type 00539 ENTER  

What is entered will be echoed back and when the CIM leaves the programming mode after storing the new 

address in non-volatile memory the red LED will go out and the green LED will begin flashing, indicating 

that the CIM is running. Don’t forget to put the switch back in the off position before putting the cover 

back on the CIM. 
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SCADA Communication System 

DNP3 Protocol 

This section describes the “DNP3” communications protocol employed by the CIM, and how to exchange 

information with the CIM utilizing the  “DNP3” protocol.  The CIM communicates by emulating a subset 

of the “DNP3” communications protocol in the operational software of the CIM programmable controller. 

The SCADA communication system operates the same for all three modes of operation for the CIM device, 

i.e., for Single – Dual – or Circuit Switcher type Breaker trip coil systems. 

This implementation of the DNP3 protocol will respond to single fragment messages and then only to the 

first object in the message. This implementation will only generate single fragment responses. A fragment 

is a maximum of 50 bytes. Each fragment will be returned as one data link layer frame which is a 

maximum of  65 bytes. Also unsolicited responses and application level retries are not supported . 

The CIM is referred to as an IED (Intelligent Electronic Device) and will respond to a DNP3 message if 

there are no detected errors in the message, the address of the CIM matches the address of the destination 

field in the message, and message requires a reply.  See below for a description of valid messages, their 

actions, and replies.  

Message Structure 
 

The DNP3 message structure is comprised of three sections of the OSI model: the Data Link, Transport, 

and Application layers. A complete technical discussion of the protocol is available from the DNP users 

group or from Electroswitch if required. 

Device Addresses 
  

 The Device Address Field of the Data Link layer will support addresses from 0 to 65535 with 65535 being  

the “BROADCAST” address. All devices will act on the broadcast address so care must be taken in using 

it. Each CIM can have its personal address set or changed and this address is stored in non-volatile 

memory.  
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Supported Data Link Layer Functions 
 

FUNCTION     DESCRIPTION  ACTION 

0 SEND – Confirm expected.   Reset of link.   Sends confirm and sets FCB bit. 

1 SEND – Confirm expected.   Reset of user process. Not implemented. 

2 SEND – Confirm expected.   Test Function.  Not implemented. 

3 SEND – Confirm expected.   User Data  Passes data to application layer. 

4 SEND – No confirm expected  Unconfirmed  Data Passes data to application layer. 

 

Supported Application Layer Functions 
FUNCTION     DNP OBJECT USED 

0 CONFIRM.     Not implemented. 

1 READ.     DNP3 Object 60 - Class 0,1,2,3. 

2 WRITE.     DNP3 Object 50 – Set Time/Date. 

       DNP3 Object 80 – Clear IIN Restart Bit 

3 SELECT.     DNP3 Object 12 – Trip/Close, Enable/Disable Reclose. 

4 OPERATE.     DNP3 Object 12 – Trip/Close, Enable/Disable Reclose. 

129 RESPONSE    DNP3 Object 12 – Trip/Close, Enable/Disable Reclose. 

       DNP3 Object 1 – 16 Status points 

       DNP3 Object 2 – Event Log 
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CIM Functions 
CIM FUNCTION   DNP MESSAGE 

 
Breaker TRIP   CONTROL RELAY OUTPUT BLOCK – Object 12, Variation 1 

     Qualifiers: 1 octet index and 8 bit quantity octet quantity index . (17H) 
     CONTROL POINT: 0 
     Count field: Doesn’t matter. 
     ON Time:  Doesn’t matter. 

     OFF Time: Doesn’t matter. 
     Status: Doesn’t matter. 

Control Field = 81 HEX selects  Trip pulse on . 
Note: The hardware fixes the pulse length to what is required to  
switch the breaker but limits it to 1 second. 

      
APPLICATION FUNCTIONS SUPPORTED: 

SELECT BEFORE OPERATE 
OPERATE AFTER SELECT 

 
RETURNS: Application Response Function with Control Relay Block 

status.  
Object 12, Variation: Same as sent 
Qualifier: Same as sent 
CONTROL POINT: 0 
Status Field indicates:  
0. Request accepted. 
1. Request not accepted because arm timer timed out. 
2. Request not accepted because no previous matching  

select. 
3. Request not accepted because of formatting errors. 
4. Control operation not supported for this point. 
5. Request not accepted because of hardware problems.    

(Caused by SCADA being disabled.) 
 
 
    
 
 
 



 

CIM Manual - DNP3-V02.1.doc; Rev. 2.0 Page 12 of 35 

 
CIM FUNCTION   DNP MESSAGE 

 
 

Breaker CLOSE   CONTROL RELAY OUTPUT BLOCK – Object  12, Variation 1 
     Qualifiers: 1 octet index and 8 bit quantity octet quantity. (17H) 

CONTROL POINT: 0 
     Count field: Doesn’t matter 
     ON Time:  Doesn’t matter 

     OFF Time: Doesn’t matter 
     Status: Doesn’t matter 

Control Field = 41 HEX selects  Close pulse on . 
Note: The hardware fixes the pulse length to what is required to  
switch the breaker but limits it to 1 second. 

 
APPLICATION FUNCTIONS SUPPORTED: 

SELECT BEFORE OPERATE 
OPERATE AFTER SELECT 

 
 

RETURNS: Application Response Function with Control Relay Block  
Status.  
Object 12, Variation: Same as sent 
Qualifier: Same as sent 
CONTROL POINT: 0 
Status Field indicates:  
0. Request accepted. 
1. Request not accepted because arm timer timed out. 
2. Request not accepted because no previous matching 

select. 
3. Request not accepted because of formatting errors. 
4. Control operation not supported for this point. 
5. Request not accepted because of hardware problems. 

(Caused by SCADA being disabled.) 
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CIM FUNCTION   DNP MESSAGE 
 

Reclose Enabled   CONTROL RELAY OUTPUT BLOCK – Object 12, Variation 1 
     Qualifiers: 1 octet index and 8 bit quantity octet quantity. (17H) 

CONTROL POINT: 1 
     Count field: Doesn’t matter 
     ON Time:  Doesn’t matter 

     OFF Time: Doesn’t matter 
     Status: Doesn’t matter 

Control Field = 03 HEX selects reclose latched on and NUL op. 
 

     APPLICATION FUNCTIONS SUPPORTED: 
SELECT BEFORE OPERATE 
OPERATE AFTER SELECT 

 
 

RETURNS: Application Response Function with Control Relay Block     
status  

Object 12, Variation: Same as sent 
Qualifier: Same as sent 
CONTROL POINT: 1 
Status Field indicates:  
0. Request accepted. 
1.  Request not accepted because arm timer timed out. 
2. Request not accepted because no previous matching 

select. 
3. Request not accepted because of formatting errors. 
4. Control operation not supported for this point. 
5. Request not accepted because of hardware problems. 

(Caused by SCADA being disabled.) 
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CIM FUNCTION   DNP MESSAGE 
 

Reclose Disabled   CONTROL RELAY OUTPUT BLOCK – Object 12, Variation 1 
     Qualifiers: 1 octet index and 8 bit quantity octet quantity. (17H) 

CONTROL POINT: 1 
     Count field: Doesn’t matter 
     ON Time:  Doesn’t matter 

     OFF Time: Doesn’t matter 
     Status: Doesn’t matter 

Control Field = 04 HEX selects reclose latched off and NUL op. 
 

     APPLICATION FUNCTIONS SUPPORTED: 
SELECT BEFORE OPERATE 
OPERATE AFTER SELECT 

 
 

RETURNS: Application Response Function with Control Relay Block 
status  

Object 12, Variation: Same as sent 
Qualifier: Same as sent 
CONTROL POINT: 1 
Status Field indicates:  

0. Request accepted. 
1. Request not accepted because arm timer timed out. 
2. Request not accepted because no previous matching 

select. 
3. Request not accepted because of formatting errors. 
4. Control operation not supported for this point. 
5. Request not accepted because of hardware problems. 

(Caused by SCADA being disabled.) 
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 CIM FUNCTION   DNP MESSAGE 
 

Get CIM Status CLASS 0  – Object 60, Variation 1 

 Qualifiers:  All data. (06H ) 
      

APPLICATION FUNCTIONS SUPPORTED: 
READ 

RETURNS: Application Response Function with CIM STATUS Object 
1, Variation 1 

 Qualifier: No index packed (00H) 
 POINTS: 16. See Point description. 
          
 
 
 

Get CIM Event Log,  Changed Status CLASS 1,2,3  – Object 60, Variation 2, 3, or 4 

 Qualifiers:  All data. (06H ) 
        When data is available then iin class 1 data bit is set.   
   
 APPLICATION FUNCTIONS SUPPORTED: 

READ 
 

RETURNS: Application Response Function with CIM LOG Object 2, 
Variation 2 

 Qualifier: No index packed 8 bit quantity (07H) 
 POINTS: Changed points (5 MAX) if points changed 
 Since last read. If no points changed then an application 

response is returned with no object. 
 (SEE CLASS 1 POINT meaning below for Event Log  

Description.)   
 
 

Clear Restart Bit CLASS 80 – IIN, Variation 1 
Qualifier: No index (0H) 

  
APPLICATION FUNCTIONS SUPPORTED: 

 WRITE. 
 
 RETURNS: Null Response. 
 

Set Date and Time CLASS 50  TIME/ DATE, Variation 1  
 Qualifier: No index, 8 bit quantity (07H) 
 1 point starting at 0. 
 
 APPLICATION FUNCTIONS SUPPORTED: 
 WRITE. 
 

RETURNS: Null Response. 
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Error Responses: 

 

The following error messages are supported in the IIN bytes and are returned as an error response 

message if a message with the correct destination address is received with no CRC errors and 

one of the following applies.  

 
ERROR RESPONSE    DESCRIPTION 

 
IIN2 Bit 0 – BAD FUNCTION   Application Function not supported. 
IIN2 Bit 1 - OBJECT UNKNOWN  Object not implemented for this function. 
IIN2 Bit 2 – OUT OF RANGE   Control point out of range for this object. 
IIN2 Bit 3 – BUFFER OVERFLOW  Always zero 
IIN2 Bit 4 – ALREADY EXEC  Always zero 
IIN2 Bit 5 – BAD CONFIG   Always Zero 
IIN1 Bit 1 – CLASS 1 DATA   Set when event change data available. 

 
 
 

 
The master sends a request and the IED (Intelligent Electronic Device) slave responds with either a 
normal reply, error reply, or an no reply. 

 

CIM DNP3 Points 

   
  CLASS 0 POLL POINTS 
  POINT  MEANING 

0 Reclose On (43X output active) 
1 Reclose Enabled (Front panel switch enabled and 43X active) 
2 Trip Coil OK (Valid only when breaker is “CLOSED”) 
3 Breaker Tripped 
4 Breaker Closed 
5 Protective Tripped 
6 Manually Tripped 
7 SCADA Tripped 
8 Manual Reclose Event Stored * 
9 Protective Trip Stored * 
10 Not Used 
11 Close Event Stored * 
12 Trip Event Stored * 
13 Not Used 
14 SCADA Tripped * 
15 SCADA Enabled 
Note: For Class 0 polls if a point is set then meaning is true. * = internal use. 
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CONTROL RELAY BLOCK POINTS 
POINT  MEANING 
0 Breaker Trip/Close Control 
1 SCADA Reclose Enable/Disable Control 
 
CLASS 1 POLL POINTS 
POINT  MEANING 
128 Manual Trip Event Point 
129 SCADA Trip Event Point 
130 Protective Trip Event Point 
131 Manual Close Event Point 
132 SCADA Close Event Point 
133 Manual Reclose Disabled Event Point 
134 Manual Reclose Enabled Event Point 
135 SCADA Reclose Disabled Event Point 
136 SCADA Reclose Enabled Event Point 
137 SCADA Disabled Event Point 
138 SCADA Enabled Event Point 
 
This data is returned in an Object 2 in response to a Class 1,2 or 3 poll and shows the point that changed and 
when. i.e. if a point 137 is returned with a time stamp of 04/30/00 15:03:45 it means that somebody switched 
the front panel SCADA disable/enable switch to disable at that time and date. Once a changed event is read it 
is erased. This data is stored in non-volatile memory so power glitches will not affect it. A maximum of the 
five most recent changed events will be returned. This feature will allow the master to poll less frequently and 
still get real time status change data. 
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Serial Transmission Details 

The transmission baud rate is user-selectable, and can be set at installation and altered during real-time 

operation if required.  The CIM baud rates are 1200, 2400, 4800,  and 9600.  The factory default baud rate is 

9600.  Contact factory for other baud rates. These parameters are set with dip switches on the communications 

daughter board. Also programming of the CIM DNP3 address is accomplished by switching switch 7 on and 

applying power. 

 

 
   
 
         
 
                                       Shown for 9600 Baud   (In the table X means – Doesn’t matter) 
 

Sw # 8 7 6 5 4 3 2 1 

9600 X OFF X X X OFF OFF OFF 

4800 X OFF X X X OFF OFF ON 

2400 X OFF X X X OFF ON OFF 

1200 X OFF X X X ON OFF OFF 

Program X ON X X X X X X 

   There is an 8th switch position that is not used. 

Communications Hardware Requirements 

 

Figure 4 - Pin Out of RS-485 SCADA Port  

8   7    6    5    4    3   2    1 

ON 

5 4 3 2 1

9 8 7 6

RS-485
B

RS-485
A
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Single Trip Coil Mode 

In single trip coil mode a breaker with one trip coil and one close coil is monitored and controlled by the 

CIM. Figure 5 below shows the function schematically. 

 
Figure 5 Schematic of CIM Used in Single Trip coil Mode 
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Configuring the CIM for Single Trip Mode 

 
Setting a DIP switch on the bottom of the main circuit board configures the CIM. This is shown in Figure 

6 below.  

 

 

 
 
 

 

Figure 6 Configuration of CIM for Single Trip Coil Mode 
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Control Functions in Single Trip Coil Mode 

TRIP 

A TRIP is initiated by the CIM when signaled by either the manual switch (52CS/T) or SCADA  (if 

SCADA is enabled). The third source of a TRIP is an external Protective Relay. A Protective Relay TRIP 

is a direct control signal from the Protective Relay to the Breaker and is not influenced by the control 

logic of the CIM.  

The TRIP contacts of the 52CS/T switch are directly connected to the terminal block connections, which 

go to the breaker TRIP coil, providing redundant fail-safe operation in the event of electronics 

malfunction. 

 

TC1 = 52CS/T + SCADA TRIP 

 

Once a TRIP is initiated, the CIM will continue to apply voltage to the TRIP until the 52/A contact from 

the breaker confirm that the breaker has moved into the proper position or 1 second has elapsed, 

whichever occurs first. When the 52/A contacts indicate the breaker has changed state the breaker open 

status point will be set and the green Breaker Open LED will flash to indicate the source of the TRIP 

signal as follows; 

 

Continuous Green Light – Trip Caused by external protective relay. 

Slow Flashing Green Light – Manual Trip from 52CS switch.  

Fast Flashing Green Light – Trip from SCADA. 

 

TRIP Coil Monitor 

The CIM unit continuously monitors the Breaker Trip coil while the breaker is in the closed position.  

While in this position, if the coil has continuity the red TRIP Coil Monitor LED will light and the 

SCADA trip coil ok status point will be set.  A small current is passed through the coil to test for 

continuity (approximately 1 milliampere).  In the event of a coil failure, the TRIP Coil monitor LED will 

go out and the SCADA trip coil status point will be cleared. 

 

CLOSE 

The CLOSE function is controlled by any one of three input signals, a local manual switch (52CS), a 

signal from a local Reclose Relay device (79), or from a signal from SCADA (if SCADA is enabled).  
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The local manual switch (52CS/C) is connected directly to the CLOSE contacts of the breaker, thus 

allowing direct control of the breaker in the event of any loss of control power or electronics within the 

CIM unit. 

CLOSE = (SCADA CLOSE + 52CS/C) * SCADA TRIP 

 

When the CIM executes a CLOSE command it maintains voltage on the CLOSE output until the breaker 

52/B contacts confirm that the breaker has moved into the proper position or for 1 second whichever 

occurs first. At that point the TRIP Coil Monitor will turn on the red TRIP Coil monitor LED and the 

SCADA breaker closed points will be set appropriately.  

 

ReClose 

The ReClose function is controlled directly by an external Reclose Relay.  The CIM interacts with the 

Reclose Relay in two ways.  

First, a set of polarized, normally open contacts from the CIM (removable terminal block, pin 7 positive 

and pin 8 negative) activates the external reclose relay. The CIM unit controls the power provided to the 

Reclose Relay with a solid state relay device.  As shown in Figure 4, The positive power terminal for the 

external reclose relay is connected to the positive power rail (+37.2 to 140 Volts DC). The negative power 

terminal of the external Reclose relay is connected to pin 7 of the CIM removable terminal block. Pin 8 of 

the CIM removable terminal block is connected to the negative power rail.  

Second, the CIM provides a Reclose blocking function (43X). A normally open (NO) contact from the 

external reclose relay is then connected between the CLOSE terminal of the CIM unit (TB1, pin 2), which 

is connected to the close coil, and the CIM 43X output (TB1, pin 3).  This connects the contacts of the 

external reclose relay in series with the enable/disable switch and an interlocking relay named 43X.  The 

43X device provide an interlocking function to prevent a “pumping” action on the Close cycle of the 

circuit breaker. 

 

43X = (SCADA ENABLE RECLOSE + 52CS/C) * (SCADA DISABLE RECLOSE + 52CS/T) 

 

XRC = S1 * 43X 
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If the Reclose function is being performed by a digital protective relay or other IED, then the same logical 

functions are performed, but it is necessary to take into account the particular scheme employed by the 

external relay. The following two tables shows connections to two common protective relays. 

DPU 2000 
CIM Connection Relay Connection External Connection 
TB1-1  + Power Supply for Close 
TB1-3 + IN 

+OUT 
 

TB1-2 -OUT 52/CC 
 

SEL 251, SEL 351 
CIM Connection Relay Connection External Connection 
Removable Block, pin 7 -INX  
TB1-1 +INX + Power Supply for Close 
TB1-3 +OUTX  
TB1-2 -OUTX 52/CC 
 
 
Connections in Single Trip Coil Mode 

Terminal Block TB-1 (see Figure 2) 
1 + 37.2 to 140 Volts DC Power for CIM and Close Function. Required for proper 

operation. 
2 Close Coil. Required for proper operation. 

External Reclose is Connected between terminals 2 and 3 of TB-1.  
3 43X. External Reclose Enable Output.  

External Reclose is Connected between terminals 2 and 3 of TB-1. 
4 - DC Power for CIM and Close Function. Required for proper operation. 
Removable Terminal Block (see Figure 3) 
1 Not used in Single Trip Coil Mode. 
2 Not used in Single Trip Coil Mode. 
3 Not used in Single Trip Coil Mode. 
4 Not used in Single Trip Coil Mode. 
5 Not used in Single Trip Coil Mode. 
6 Not used in Single Trip Coil Mode. 
7 Output to External Reclose Relay. Normally connected to the negative power 

terminal of the external relay. 
8 Output to External Reclose. Normally connected to the negative power rail. 
9 XB contact closure input. Monitors breaker position and is required for proper 

operation. 
10 XA contact closure input. Monitors breaker position and is required for proper 

operation. 
11 + DC Power for XA and XB circuits. Required for proper operation. 
12 Not Used in Single Trip Coil Mode. 
13 + DC Power for TRIP Circuit. Required for proper operation. 
14 TRIP Output. Required for proper operation. 
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Dual Trip Coil Mode  

In Dual Trip Coil mode, shown in Figure 7, the CIM controls and monitors a circuit breaker with two trip 

coils. 

Figure 7 Schematic of CIM Used in Dual Trip Coil Mode 
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Configuring the CIM for Dual Trip Coil Mode 

Setting a DIP switch on the bottom of the main circuit board configures the CIM. This is shown in Figure 

7. The third DIP switch controls the sense of the XRC SCADA output, so there are two DIP switch 

settings for dual trip mode, shown in Figure 8. 

 
 
 

 
 
Figure 8 Configuring the CIM in Dual Trip Coil Mode  
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Control Functions in Dual Trip Coil Mode 

TRIP 

 
A TRIP is initiated by the CIM when signaled to do so by either the manual switch (52CS/T) or SCADA  

(if SCADA is enabled). The third source of a TRIP is an external protective relay. A protective relay 

TRIP is a direct control signal from the protective relay to the breaker and is not influenced by the control 

logic of the CIM. The TRIP contacts of the 52CS/T switch are directly connected to the terminal block 

connections, which go to the breaker TRIP coil, providing redundant fail-safe operation in the event of 

electronics malfunction. There are two isolated trip coil outputs.  TC1 on the Removable Terminal Block, 

pin 12 and TC2 on pin 14. 

 

TC1 = 52CS/T + SCADA TRIP 

 

TC2 = 52CS/T + SCADA TRIP 

 

Once a TRIP is initiated, the CIM will continue to apply voltage to the TRIP outputs (CIM removable 

terminal block, pin 12 and pin 14) until the 52/A contact from the breaker confirms that the breaker has 

moved into the proper position or 1 second, whichever occurs first. When the 52/A contacts indicate the 

breaker has changed state the green Breaker Open LED will flash to indicate the source of the TRIP signal 

as follows; 

 

Continuous Green Light – Trip Caused by external protective relay. 

Slow Flashing Green Light – Manual Trip from 52CS switch.  

Fast Flashing Green Light – Trip from SCADA. 

 

 

CLOSE 

The CLOSE function is controlled by any one of three input signals, a local manual switch (52CS/C), a signal from 
a local Reclose Relay device (79), or from a signal from SCADA (if SCADA is enabled).  The local manual switch 
(52CS/C) is connected directly to the CLOSE contacts of the breaker, thus allowing direct control of the breaker in 
the event of any loss of control power or electronics within the CIM unit. 

 

CLOSE = (SCADA CLOSE + 52CS/C) *SCADA  TRIP 
 
When the CIM executes a CLOSE command it maintains voltage on the CLOSE output until the breaker 52/B 
contacts confirm that the breaker has moved into the proper position or 15 seconds, whichever occurs first. At that 
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point the TRIP Coil Monitor will turn on the red TRIP Coil monitor LED and the SCADA breaker open and 
breaker closed status points are set appropriately. 

 

TRIP Coil Monitor 

The CIM unit continuously monitors the Breaker Trip coil while the breaker is in the closed position.  While in this 
position, if the coil has continuity the red TRIP Coil Monitor LED will light and the SCADA trip coil OK status 
point will be set.  A small current is passed through the coil to test for continuity (approximately 1 milliampere).  In 
the event of a coil failure, the TRIP Coil monitor LED will go out and the SCADA trip coil status point will be 
cleared. If  the status point is read when the breaker is tripped then the status point will indicate a bad coil so 
reading this point should be done when the breaker is closed. 

ReClose 

The ReClose function is controlled directly by an external Reclose Relay.  The CIM interacts with the Reclose 
Relay in two ways.  

�  First, a set of polarized, normally open contacts from the CIM (removable terminal block, pin 7 positive 
and pin 8 negative) activates the external reclose relay. The CIM unit controls the power provided to the 
Reclose Relay with a solid state relay device.  As shown in Figure 6, The positive power terminal for the 
external reclose relay is connected to the positive power rail (+37.2 to 140 Volts DC). The negative power 
terminal of the external Reclose relay is connected to pin 7 of the CIM removable terminal block. Pin 8 of 
the CIM removable terminal block is connected to the negative power rail.  

�  Second, the CIM provides a Reclose blocking function (43X). A normally open (NO) contact from the 
external reclose relay is then connected between the CLOSE terminal of the CIM unit (TB1, pin 2), which 
is connected to the close coil, and the CIM 43X output (TB1, pin 3).  This connects the contacts of the 
external reclose relay in series with the enable/disable switch and an interlocking relay named 43X.  The 
43X device provide an interlocking function to prevent a “pumping” action on the Close cycle of the circuit 
breaker. 

 

43X = (SCADA ENABLE RECLOSE + 52CS/C) * (SCADA DISABLE RECLOSE + 52CS/T) 
 

XRC = S2 * 43X 
 

If the Reclose function is being performed by a digital protective relay or other IED, then the same logical functions 

are performed, but it is necessary to take into account the particular scheme emp0lyed by the external relay. The 

following two tables shows connections to two common protective relays. 

DPU 2000 
CIM Connection Relay Connection External Connection 
TB1-1  + Power Supply for Close 
TB1-3 + IN 

+OUT 
 

TB1-2 -OUT 52/CC 
 

SEL 251, SEL 351 
CIM Connection Relay Connection External Connection 
Removable Block, pin 7 -INX  
TB1-1 +INX + Power Supply for Close 
TB1-3 +OUTX  
TB1-2 -OUTX 52/CC 
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Connections in Dual Trip Coil Mode 

Terminal Block TB-1 (see Figure 2) 
1 + 37.2 to 140 Volts DC Power for CIM and Close Function. Required for proper 

operation. 
2 Close Coil. Required for proper operation. 

External Reclose is Connected between terminals 2 and 3 of TB-1.  
3 43X. External Reclose Enable Output.  

External Reclose is Connected between terminals 2 and 3 of TB-1. 
4 - DC Power for CIM and Close Function. Required for proper operation. 
Removable Terminal Block (see Figure 3) 
1 Not used in Dual Trip Coil Mode. 
2 Not used in Dual Trip Coil Mode. 
3 Not used in Dual Trip Coil Mode. 
4 Not used in Dual Trip Coil Mode. 
5 Not used in Dual Trip Coil Mode. 
6 Not used in Dual Trip Coil Mode. 
7 Output to External Reclose Relay. Normally connected to the negative power 

terminal of the external relay. Pin 7 must be more positive than pin 8. 
8 Output to External Reclose. Normally connected to the negative power rail. Pin 8 

must be negative relative to pin 7. 
9 XB contact closure input. Monitors breaker position and is required for proper 

operation. 
10 XA contact closure input. Monitors breaker position and is required for proper 

operation. 
11 + DC Power Trip Coil 2 and XA and XB circuits. Required for proper operation. 
12 Trip Coil 2 Output. Required for proper operation 
13 + DC Power for TRIP Coil 1. Required for proper operation. 
14 TRIP Coil 1 Output. Required for proper operation. 
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Circuit Switcher or Ganged Single Pole Breakers Mode 

In Circuit Switcher or Ganged Single Pole Breakers mode, which is shown above, the CIM provides one output 
TRIP signal and monitors three separate TRIP coils. 
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Configuring the CIM for Circuit Switcher or Ganged Single Pole Breakers Mode 

 
Setting a DIP switch on the bottom of the main circuit board configures the CIM. This is shown in the 

figure above. 

 
 

 

 
 
 
 
 
 
 
 

Bottom View of CIM
with Cover Removed

FrontRear

DIP
Switch

On Off

1 
2 

3 
4

ON

OFF

Triple Trip Coil



 

CIM Manual - DNP3-V02.1.doc; Rev. 2.0 Page 31 of 35 

Control Functions in Circuit Switcher or Ganged Single Pole Breakers Mode 

TRIP 

A TRIP is initiated by the CIM when signaled to do so by either the manual switch (52CS/T) or SCADA 

(if SCADA is enabled). The third source of a TRIP is an external protective relay. A protective relay 

TRIP is a direct control signal from the protective relay to the breaker and is not influenced by the control 

logic of the CIM. The TRIP contacts of the 52CS/T switch are directly connected to the terminal block 

connections, which go to the breaker TRIP coil, providing redundant fail-safe operation in the event of 

electronics malfunction. In Circuit Switcher mode a single TRIP signal is connected through external 

diodes to three trip coils. The diodes are necessary in order TRIP coil monitoring to work correctly. 

 

TC1 = 52CS/T + SCADA TRIP 

 

Once a TRIP is initiated, the CIM will continue to apply voltage to the TRIP` output (CIM removable 

terminal block, pin 14) until the 52/A contact from the breaker confirms that the breaker has moved into 

the proper position or 1 second has elapsed, whichever occurs first. When the 52/A contacts indicate the 

breaker has changed state the green Breaker Open LED will flash to indicate the source of the TRIP signal 

as follows; 

 
�  Continuous Green Light – Trip Caused by external protective relay. 

�  Slow Flashing Green Light – Manual Trip from 52CS switch.  

�  Fast Flashing Green Light – Trip from SCADA. 

 

TRIP Coil Monitor 
The CIM unit continuously monitors the Breaker Trip coil while the breaker is in the closed position.  

While in this position, if the coil has continuity the red TRIP Coil Monitor LED will light and the 

SCADA trip coil OK status point will be set.  A small current is passed through the coil to test for 

continuity (approximately 1 milliampere).  In the event of a coil failure, the TRIP Coil monitor LED will 

go out and the SCADA trip coil OK status point will be cleared. If  the status point is read when the 

breaker is tripped then the status point will indicate a bad coil so reading this point it should be paired 

with the breaker status points to accurately ascertain the trip coil condition. 
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CLOSE 

The CLOSE function is controlled by any one of three input signals, a local manual switch (52CS), a signal from a 
local Reclose Relay device (79), or from a signal from SCADA (if SCADA is enabled).  The local manual switch 
(52CS/C) is connected directly to the CLOSE contacts of the breaker, thus allowing direct control of the breaker in 
the event of any loss of control power or electronics within the CIM unit. 

CLOSE = (SCADA CLOSE + 52CS/T) * SCADA TRIP 

 

When the CIM executes a CLOSE command it maintains voltage on the CLOSE output until the breaker 52/B 
contacts confirm that the breaker has moved into the proper position or 15 seconds, whichever occurs first. At that 
point the TRIP Coil Monitor will turn on the red TRIP Coil monitor LED and the SCADA breaker open and 
breaker closed points in the status word are set appropriately. 

 

 

ReClose 

The ReClose function is controlled directly by an external Reclose Relay.  The CIM interacts with the Reclose 

Relay in two ways.  

�  First, a set of polarized, normally open contacts from the CIM (removable terminal block, pin 7 positive 

and pin 8 negative) activates the external reclose relay. The CIM unit controls the power provided to the 

Reclose Relay with a solid state relay device.  As shown in Figure 8, The positive power terminal for the 

external reclose relay is connected to the positive power rail (+37.2 to 140 Volts DC). The negative power 

terminal of the external Reclose relay is connected to pin 7 of the CIM removable terminal block. Pin 8 of 

the CIM removable terminal block is connected to the negative power rail.  

�  Second, the CIM provides a Reclose blocking function (43X). A normally open (NO) contact from the 

external reclose relay is then connected between the CLOSE terminal of the CIM unit (TB1, pin 2), which 

is connected to the close coil,  and the CIM 43X output (TB1, pin 3).  This connects the contacts of the 

external reclose relay in series with the enable/disable switch and an interlocking relay named 43X.  The 

43X device provide an interlocking function to prevent a “pumping” action on the Close cycle of the circuit 

breaker. 

43X = (SCADA ENABLE RECLOSE + 52CS/C) * (SCADA DISABLE RECLOSE + 52CS/T) 
 

XRC = S2 * 43X 
 

If the ReClose function is being performed by a digital protective relay or other IED, then the same 

logical functions are performed, but it is necessary to take into account the particular scheme emp0lyed by 

the external relay. The following two tables shows connections to two common protective relays. 
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DPU 2000 
CIM Connection Relay Connection External Connection 
TB1-1  + Power Supply for Close 
TB1-3 + IN 

+OUT 
 

TB1-2 -OUT 52/CC 
 

SEL 251, SEL 351 
CIM Connection Relay Connection External Connection 
Removable Block, pin 7 -INX  
TB1-1 +INX + Power Supply for Close 
TB1-3 +OUTX  
TB1-2 -OUTX 52/CC 
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Connections in Circuit Switcher of Ganged Single Pole Breakers Mode 

Terminal Block TB-1 (see Figure 2) 
1 + 37.2 to 140 Volts DC Power for CIM and Close Function. Required for proper operation. 
2 Close Coil. Required for proper operation. 

External Reclose is Connected between terminals 2 and 3 of TB-1.  
3 43X. External Reclose Enable Output.  

External ReClose is Connected between terminals 2 and 3 of TB-1. 
4 - DC Power for CIM and Close Function. Required for proper operation. 
Removable Terminal Block (see Figure 3) 
1 + DC Power for TRIP Coil Monitor A. Required for proper operation. 
2 TRIP Coil Monitor A input. Normally connected to TRIP Coil A. Required for proper operation. 
3 + DC Power for TRIP Coil Monitor B. Required for proper operation. 
4 TRIP Coil Monitor A input. Normally connected to TRIP Coil B. Required for proper operation 
5 + DC Power for TRIP Coil Monitor C. Required for proper operation. 
6 TRIP Coil Monitor A input. Normally connected to TRIP Coil C. Required for proper operation 
7 Output to External Reclose Relay. Normally connected to negative power terminal of an external 

relay. 
8 Output to External Reclose. Normally connected to the negative power rail. 
9 XB contact closure input. Monitors breaker position and is required for proper operation. 
10 XA contact closure input. Monitors break position and is required for proper operation. 
11 + DC Power for XA and XB circuits. Required for proper operation. 
12 Not used in Circuit Switcher mode. 
13 + DC Power for TRIP Coil 1. Required for proper operation. 
14 TRIP Coil 1 Output. Required for proper operation. 
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Specifications and Tests 

 

Operating Voltage 38 to 140 V DC  @ 100 milli-Amps 
 

TRIP Contact Ratings 

 
 

140 VDC maximum 
0 to 0.5 seconds – 20 A 
< 1second – 15 A 
< 1 minute – 1 A 
Continuous – 0.5 A 
 

CLOSE/Reclose Contact Ratings 140 VDC maximum 
0 to 1 second – 30 A 
< 1 minute – 3 A 
Continuous – 1.5 A 

SCADA Interface RS 485 

 
External ReClose Output 140 V maximum - 1 A maximum 

Ambient Temperature Rating -20 deg. C to +55 deg. C 

Surge Withstand Capability Per IEEE C37.90.1 - 2500 V Oscillatory Surge 
5000 V Fast Transient 
 
 

EMI/RFI (Radio Frequency Immunity) Per IEEE C37.90.2 
 
 

Dielectric Withstand Voltage 1500 VDC for 60 seconds 
 
 

Tested Life Under Rated Load 10,000 Operations 
 
 

Environmental Testing  80 C for 120 hours  
40C for 96 hours at 90 to 95% RH 
 

 


