
C70 Guide form Specifications (Firmware Version 5.20)

General Specification for Shunt Capacitor Bank Protection, Control and Monitoring

The relay shall provide shunt capacitor bank protection, control, monitoring and metering and suitable for incorporation in an integrated substation control system supporting suitable protocols defined in the following specification. The relay shall be housed in a horizontal, 4 RU, 19-inch rack chassis configuration. It shall be a modular design to easily facilitate upgrading or repair by replacement of modules The relay shall be suitable for protecting various shunt capacitor bank configurations including ungrounded, grounded, parallel banks grounded and ungrounded and banks with taps.

I. Protection Functions: 

The device shall provide the following standard overcurrent protection functions for shunt capacitor bank protection

· Phase instantaneous overcurrent (50P)

· Phase time overcurrent (51P)

· Neutral instantaneous overcurrent (50N)

· Neutral time overcurrent (51N)

· Ground instantaneous overcurrent (50G)

· Ground time overcurrent (51G)

· Negative sequence instantaneous overcurrent (50_2)

· Negative sequence time overcurrent (51_2)

All the above functions shall have two elements for each CT bank configured and all elements shall be of single stage. All time overcurrent functions shall support definite time, standard and custom curves.

In addition to standard protection functions the device shall provide specific protection functions for shunt capacitor bank protection

Voltage Differential (87V)

· The element shall be a three-phase element with four stages, each stage with individual per-phase threshold settings and a common time delay for alarming or tripping. The element shall indicate the affected phase, as well as the change in the voltage division ratio (pre-fault and fault values of the bus voltage to the cap bank voltage) to aid troubleshooting and repairs of the bank. Provision shall be made to calculate the ratio of the bus voltage to the cap bank tap voltage automatically under manual supervision of the user, either locally or remotely. 

Compensated bank neutral voltage unbalance (59NU)

· The element shall provide four stages, each stage with independent threshold and time delay settings for alarming and tripping.  The element shall apply appropriate security measures for sensitive but secure operation. The method shall employ appropriate restraint signal to accompany the operating signal. Settings should allow disabling of the restraint signal if desired so. Provision shall be made to calculate the current division ratio automatically under manual supervision of the user, either locally or remotel

Bank over voltage (59B)

· The element shall be a three-phase element with three definite time stages and 1 inverse time stage with individual per-phase settings with the exception of time delays. The element also shall indicate the phases affected by the over voltage condition. 

Phase current unbalance (60P)

· This function shall be based on balance between phase currents of two parallel banks, and shall be applicable to both grounded and ungrounded banks. The function shall compensate for the circulating current present due to inherent bank unbalance to provide maximum sensitivity. The element shall be a three-phase element with individual per-phase settings and a common time delay and four independent thresholds for alarming or tripping. The element shall indicate the affected phase, as well as change in the current division ratio (pre-fault and fault values) to aid troubleshooting and repairs of the bank. Provision shall be made to calculate the current division ratio automatically under manual supervision of the user, either locally or remotely. 

Neutral current unbalance (60N)

· This function shall be based on balance between interconnected neutral currents of two parallel banks, and shall be applicable to both grounded and ungrounded banks. The function shall compensate for the circulating current present due to inherent bank unbalance to provide maximum sensitivity. The element shall provide four stages, each stage with independent threshold and time delay settings for alarm or tripping.

2. Automation & Control Functions

The relay shall have the following control features

Time and Date function shall have five controllable independent time of day timers and the timer should wrap around 24 hrs. In addition to that the time of the day, day of week, day of the month, month and year information shall be available.

An Automatic voltage regulator element to control capacitor bank switching responding to voltage, power factor or reactive power with main and alternate AVR settings shall be provided. The switchover shall be controlled independently from the protection settings group through user programmable logic. 

An optional capacitor control supervision feature shall be provided capable of executing capacitor bank control through remote auto/manual control executed through SCADA/station HMI via appropriate communications services. Provisions shall be provided to have the control through local relay HMI in auto and manual mode.

The relay shall have user programmable logic with necessary Boolean, logic and control operators to define custom schemes. Flexible control of all input and output contacts shall be provided.

All elements shall have a blocking input that allows supervision of the element from other elements, contact inputs, etc.

3. Metering & Monitoring

Voltage (phasors, true RMS values, symmetrical components), current (phasors, symmetrical components, true RMS values, harmonics up to 25th), real, reactive and apparent power, power factor, sensitive power, energy, demand and frequency.

Data logger functionality shall be provided to profile operational data and stored in a non-volatile memory with up to 16 data logger channels with a user configurable sampling rate.

4. DFR

The relay shall provide the following disturbance recording capability.

Oscillography (Transient Recorder): The relay shall have the capability to store raw sampled data with programmable sampling rate (max of 64 samples per cycle) with a provision for 64 records to store/monitor information about any physical I/O point or internal digital and analog quantities.

Sequence of Event recorder (SOE) function with a capacity to store 1024 events with 1ms time stamping accuracy.

5.Relay HMI

The relay shall provide the following user interface capabilities.

Provisions for 48 user programmable LEDs and custom labeling capabilities

Provisions for 12 large user programmable pushbuttons to perform manual control operate breakers, or lock-out functions and its operation shall be logged directly in the sequence of events recorder.

6. Communications

The relay shall provide different networking options including Ethernet-fiber with optional redundancy and RS485 interfaces.

The relay shall support protocols DNP3.0, Modbus RTU, Modbus TCP/IP and IEC60870-5-104 with the option of IEC61850 protocol.

The IEC61850 protocol shall include all the relevant logical nodes for the application and configurable GOOSE and GSSE.

The relay shall also provide exchange of binary information between other UR devices over a dedicated multimode fiber, RS422, G.703 or IEEEC37.94 interface.

The relay clock shall be capable of being synchronized with an IRIG-B signal to allow synchronism with other connected devices. The relay shall allow for SNTP network-based time synchronization.

The relay shall be supplied with supporting application software for use on a PC with Windows® operating systems. The program shall be capable of retrieving COMTRADE oscillography files from the relay to display, save, or print when troubleshooting. The software shall provide the capability of editing and managing settings files to store to the relay or disk backup, while on-line or off-line. The software shall also permit the updating of new relay firmware and viewing of all trip and alarm target messages, and the 1024 time stamped events recorded by the relay

General Requirements

The contact inputs shall accept wet or dry contacts. Contact outputs shall be trip rated Form-A with current and voltage circuit monitors, Form-C, or Fast Form-C for signaling. Hardware input/output capability shall be expandable.
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