


 
INGETEAM, from our experience in protection and control solutions in 
the Power System market for more than 20 years, offers a variety of 
solutions for control of overhead MV switchgear.

Our products take advantage of the latest technology developed by 
INGETEAM in microprocessed IED platforms. Our products are 
designed for working at full performance in harsh electrical environ-
ments in different applications and adapted specifically to supply 
outdoor solutions for overhead switchgears.

One of the most relevant aspects is our flexibility in the supply and the 
compliance with the given specifications in each particular case. 
INGETEAM is able to supply just the electronic IED itself, as well as the 
whole control cabinet solution, depending on the requirements of the 
customer. Additionally, INGETEAM offers full technical support, based 
on their knowledge and capacity to fulfill a suitable integration of the 
control cabinet and the primary equipment in each case, and for 
adapting the cabinet design to the specifications.

The options for recloser control include Two IED models, depending on 
the features required: PL70RC and PL300RC.

PL70RC

PL70RC recloser control, together with the associated switchgear, 
provides protection, operation, remote control, monitoring, 
reporting and automation of MV overhead radial lines.

Protection
· Overcurrent (50/51) phases A and C and neutral (50/51N)
· User logic operations (trips, blocks…)

Operation
· Local/remote operation selection
· Local HMI comprises:
  Open/close buttons. Operations are performed via the IED  
  digital outputs
  Local/remote selector
  Protection ON/OFF selector
  Autoreclose ON/OFF selector
· The same operations can be performed via remote control
 Remote Control
· Remote operation, monitoring, reporting and setting via commu 
 nication ports:
  Front serial RS232 service port for connection to laptop
  One or two rear ports for SCADA communication and remote  
  service access. These ports can be chosen between:
   Serial RS232, RS485, Plastic Fibre, Glass Fibre
   Ethernet RJ45
  The communication protocol for SCADA port can be program 
  med as one of the following:
   If serial: PROCOME, GESTEL, PID1, SAP20,   
   IEC60870-5-101, DNP3.0
   If Ethernet: PROCOME, IEC60870-5-104. Optionally this  
   port can incorporate a Web Server. This Web Server allows  
   operation, monitoring, reporting and setting.
· Service ports allow operation from a laptop or from a remote  
 terminal via SIPCON® HMI software

Monitoring
PL70RC local HMI incorporates a 8x2 alphanumeric display, 7 
programmable LED indicators and 7 extra LEDs next to the 
selection buttons (open, closed, autoreclose on, autoreclose off, 
local, remote, protection off)

The following information is accessible from the local HMI, 
SIPCON® software, as well as from the SCADA dispatching system:

· Signal status: Switchgear open/closed/blocked, switchgear  
 alarms, protection and autoreclose indications, local/remote  
 status, cabinet internal signals, etc. All the signals captured and  
 calculated by the IED are available to be shown in the HMI or the  
 SCADA system. Extra signals can be created through the user  
 logic tool in SIPCON® software.
· Measurements:
  phase A and C currents and average
  Neutral current
  Maximum current (Load profile)
  One phase voltage
· Voltage presence
· Switchgear monitor:
  Number of operations, trips, automatic reclosures
  Number of trips alarm
  kI2 counter and alarm
  Open / close circuits health
· Internal alarms, watchdog
· Last event information
· If protection units is disabled, the PL70RC performs fault passa 
 ge detection
· Power supply voltage monitoring
· IED temperature monitoring
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Reporting
· The events registered by the equipment are reported to the SIPCON® software. Each event comprises the following information:
  Date and time with millisecond resolution
  Description
  Phases A and C and neutral current
PL70RC provides a non-volatile memory with capacity for 400 events, with First-Input-First-Output update.
· SCADA events are reported to the Dispatching System. Each event comprises the following information:
  Date and time with millisecond resolution
  Status
  Quality
PL70RC provides a non-volatile memory with capacity for 400 events, with First-Input-First-Output update.
· Fault reports. Each fault report comprises the following info:
  Date and time with millisecond resolution
  Protection units enabled, picked up and tripped
  Date and time of the fault detection, trip and fault clearance
  Current opened by the breaker (phase max)
  Active setting group
  Type of fault and trip
  Pre-fault and fault current and voltage (magnitude and angle)
  Phases tripped
PL70RC provides a non-volatile memory with capacity for 20 fault reports, with First-Input-First-Output update.
· Measurements recordings (load profile). Each record comprises the following information:
  Date and time with millisecond resolution
  Maximum, minimum and average current values in the programmed period
PL70RC provides a non-volatile memory of up to 2000 records (depth programmable), with First-Input-First-Output update.
· Oscillography. Each oscillograph comprises the following information:
  Date and time with millisecond resolution
  Description
  5 analog channels (IA, IC, IN, V, f). Pre-fault and whole record length are programmable. The sampling rate is 32 samples/cycle.
  60 digital channels selectable among all the signals available in the IED
PL70RC provides a non-volatile memory with capacity for 600 cycles, with First-Input-First-Output update. The number of records kept in 
the memory depends on the length of the oscillogram programmed.

Automation
· 4 shots automatic reclosure
· Programmable user logic

Other features
· Auxiliary supply 24 Vdc, 48 Vdc, 125 Vdc
· Setting from local HMI, from SIPCON® software, or from web server (optional)
· SIPCON® software is supplied together with the PL70RC without extra cost
· 4 setting groups
· Time synchronization from SCADA system or from GPS server.
· Hardware validated according to the IEC standards
· CE and UL certificated

PL300RC

 
PL300RC recloser control, together with the associated switchgear, 
provides protection, operation, remote control, monitoring, 
reporting and automation of MV overhead radial or looped lines.

There is a model for radial lines (3 voltage inputs) and another for 
loop automation (6 voltage inputs).

Protection
· Three phase (50/51) and ground (50/51N) overcurrent
· Sensitive ground fault protection (50/51SN)
· Phase and ground directional elements (67, 67N, 67SN)
· Current unbalance (46)
· Cold Load Pick-up
· 2nd harmonic restraint
· Undervoltage (27)
· Overvoltage (59)
· Voltage unbalance, phase sequence (47)
· Open delta voltage (59N)
· Over frequency, low frequency, frequency rate of change   
 (81,81R)
· Fuse blow-up function
· Fault location
· Breaker failure
· Load encroachment
· Directional comparison schemes
· User logic operations (alarms, blocks…)

Operation
· Local/remote operation selection
· Local HMI comprises:
  Open/close buttons. Operations are performed via the IED  
  digital outputs
  Local/remote selector
  12 programmable function buttons
· The same operations can be performed via remote control

 
Remote Control
· Remote operation, monitoring, reporting and setting via commu 
 nication ports:
  Front serial RS232 service port for connection to laptop
  One or two rear ports for SCADA communication and service  
  remote access. These ports can be chosen between:
   Serial RS232, RS485, Plastic Fibre, Glass Fibre
   Ethernet RJ45
  The communication protocol for SCADA port can be program 
  med as one of the following:
   If serial: PROCOME, DNP3.0, MODBUS RTU,   
   IEC60870-5-101, IEC 870-5-103, XA-21 HARRIS
   If Ethernet: PROCOME, peer-to-peer protocol. 
· Service ports allow operation from a laptop or from a remote  
 terminal via SIPCON® HMI software

Monitoring
PL300RC local HMI incorporates an alphanumeric display of 2 
rows with 16 characters each, 16 programmable LED indicators, 
12 programmable LEDs next to the function buttons and 4 extra 
LEDs next to the selection buttons (open, closed, local, remote)

The following information is accessible from the local HMI, 
SIPCON® software, as well as from the SCADA dispatching system:
· Signal status: Switchgear open/closed/blocked, switchgear  
 alarms, protection and autoreclose indications, local/remote  
 status, cabinet internal signals, etc. All the signals captured and  
 calculated by the IED are available to be shown in the HMI or the  
 SCADA system. Additional logic signals can be created through  
 the user logic tool in SIPCON® software.
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Complete control cabinet
In Addition to the protection and control IED PL70RC or PL300RC, 
INGETEAM offers the possibility of supplying the complete control 
cabinet solution among a number of standard or tailor-made 
designs, as specified in the requirements. In this case, INGETEAM 
is able to supply the whole set internally hardwired ready to plug 
and play.

The control cabinet solution is composed of the following parts:

Enclosure
Different sizes and materials are available: Stainless Steel 304, 
Aluminum, Galvanized Steel and Polyester painted or unpainted, 
as requested.
Different protection levels against water and dust according to the 
IP or NEMA standards can be supplied under request.
Fixture and transport accessories are also supplied.

Control IED
The INGETEAM control cabinet solutions incorporate IED electro-
nic devices of the PL70RC or PL300RC families.

Power supply
A secure power supply system is provided inside the cabinet. This 
power supply system guarantees the service of the switchgear for a 
time without its main power supply (i.e. under an outage of the 
line). Typically 24 h., but it depends on the options chosen for the 
cabinet regarding the charger and batteries, the primary switchgear 
and the number of operations in that lapse.

The power supply system is composed of the following elements:
· Power supply / battery charger unit with the following
 characteristics:
  120 or 240 Vac (50 and 60Hz) input from a voltage transfor 
  mer
  150 or 200 W
  One 12 Vdc or 24 Vdc output for service and battery charging,  
  or double 24 Vdc /12 Vdc output to supply power to the  
  communications equipment. Other configurations under  
  demand.
  Vac input failure, battery failure and power supply failure  
  indications
  Battery testing functions
  Input power supply protections
· Battery set:
  One Pb sealed 12 Vdc 38 Ah batt, or one set of 24 Vdc 18 Ah

Communications set
INGETEAM recloser cabinet has been designed in order to provide 
the necessary room for the communications equipment, as well as 
the necessary connection accessories to facilitate its installation. 
The communication equipment is usually supplied by the user. It 
can be also supplied by INGETEAM under demand indicating the 
brand and model required.

Accessories
The following accessories are supplied with the cabinet:
· Vac auxiliary connector for the maintenance tools
· Connection interface with the main high performance equip 
 ment, according to the connections scheme defined by the  
 recloser (typically Amphenol or Harting military and aerospace  
 application connectors)
· Optionally, internal connection terminals or test blocks
· Optionally, any additional indicator or operation button requested

Measurements:
 3 phases currents and average
 Ground current
 Sensitive ground current
 Maximum current (load profile)
 3 phase to ground voltages and average
 3 phase to phase voltages and average
 Open delta voltage
 3 phases active power and total
 3 phases reactive power and total
 Maximum active and reactive power
 Apparent power
 Power factor
 Frequency
 Direct, inverse and zero sequences current and voltage
 Current inverse sequence frequency I2/I1
 Current and voltage harmonic distortion (THD)
 IED temperature
· Switchgear monitor:
 Number of operations, trips, automatic reclosures
 Number of trips alarm
 kI2 counter and alarm
 Open / close circuits health
- Internal alarms, watchdog
- 10 Last events information
- Voltage presence
- Power supply voltage monitoring
- IED temperature monitoring

Reporting
· The events registered by the IED are reported to the SIPCON®  
 software. Each event comprises the following information:
  Date and time with millisecond resolution
  Description
  Phases and neutral currents and voltages
PL300RC provides a non-volatile memory of 400 events, with 
First-Input-First-Output update.
· SCADA events reported to the Dispatching System. Each event  
 comprises the following information:
  Date and time with millisecond resolution
  Status
  Quality
PL300RC provides a non-volatile memory of 400 events, with 
First-Input-First-Output update.
· Fault reports. Each fault report comprises the following info:
  Date and time with millisecond resolution
  Protection units enabled, picked up and tripped
  Date and time of the fault detection, trip and fault clearance
  Current opened by the breaker (phase max)

 
  Active setting group
   Kind of fault and trip
  Pre-fault and fault current and voltage (magnitude and angle)
  Phases tripped
  Distance to fault
PL300RC provides a non-volatile memory with capacity for 20 fault 
reports, with First-Input-First-Output update.
· Measurements recordings (load profile). Each record comprises  
 the following information:
  Date and time with millisecond resolution
  Maximum, minimum and average current, phase to ground  
  voltages, active power, reactive power and apparent power  
  values in the programmed period
PL300RC provides a non-volatile memory of up to 4000 records 
(depth programmable), with First-Input-First-Output update.
· Oscillography. Each oscillographic record comprises the   
 following information:
  Date and time with millisecond resolution
  Description
  10 analog channels (IA, IB, IC, IN, ISN, VA, VB, VC, VL, f). 
Pre-fault and whole record length are programmable. The sampling 
rate is 32 samples/cycle.
  32 digital channels selectable among all the signals available  
  in the IED
PL300RC provides a non-volatile memory with capacity for 1200 
cycles, with First-Input-First-Output update. The number of 
records kept in the memory depends on the length programmed for 
each record.

Automation
· 4 shots automatic reclosure with synchronism checking
· Sequence coordination
· Programmable user logic

Other features
· Auxiliary supply 24 Vdc, 48 Vdc, 125 Vdc
· Setting from local HMI, from SIPCON® software, or from web  
 server (optional)
· SIPCON® software is supplied together with the PL70RC without  
 extra cost
· Inductive transformer or resistive sensor voltage inputs for 3  
 voltage measurements models. Resistive sensor voltage inputs  
 for 6 voltage measurements models.
· 6 setting groups
· Time synchronization from SCADA system or from GPS server.
· Hardware validated according to the IEC and IEEE standards
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