General specification for 38 kV autorecloser as SCADA switch

Scope
This specification applies to three phase, mechanically ganged operation reclosers to be used as SCADA switch with a rated maximum system voltage of up to 28 kV, maximum continuous current rating of up to 1200 A, and symmetrical interrupting current rating up to 16 kA.
The recloser as a SCADA switch is to be designed for pole mounted or substation installations.  All of the unit’s protection, control, and metering functions shall be electronically controlled within an integrated control unit.
General
The recloser as a SCADA switch must utilize magnetically actuated operating mechanism and use solid dielectric for insulation. Oil or SF6 gas is not acceptable as insulating material due to leakage issues.  Spring operated, and high voltage solenoid mechanisms are not acceptable due to high maintenance requirements.
The relay used should have latest features with a large LCD to view single line diagram (SLD) and should have native IEC 61850 protocol with GOOSE messaging capabilities to reduce substation wiring. Control for the recloser as SCADA switch shall be the RER615 (with full-fledged auto reclosing). Additionally, the recloser SCADA switch should have an option to select SEL 751A relay (with basic feeder protection functions). 
Applicable Standards
The recloser SCADA switch must be designed and tested to meet the following standards:
[bookmark: _Hlk21936850]IEC 62271-111 (2019) & ANSI/IEEE C37.60  : Standard Requirements for Overhead, Pad mounted Automatic Circuit Reclosers and Fault Interrupters for Alternating Current Systems
The manufacturing facility for the recloser must be ISO 9001:2015, ISO 14001:2015 & ISO 45001:2018 certified.
Ratings
	Parameter
	Unit
	Value

	Rated max. voltage
	kV
	36

	Rated lightning impulse withstand voltage (BIL)
	kV (peak)
	170

	Rated continuous (normal) current
	A
	1200

	Rated short-time withstand current
	kA
	16 for 3sec

	Rated symmetrical interrupting current
	kA
	16

	Rated frequency
	Hz
	50/60

	Rated operating sequence
	
	O – 0.2s – CO – 2s – CO – 2s – CO

	Auxiliary voltage supply
	V
	110 / 240 VAC

	Pollution level as defined in IEC 60815
	
	Very heavy

	Ambient air temperature  range
	°C
	-40°C... +55°C


Construction
1. The operating mechanism of the recloser SCADA switch should be housed inside a stainless steel with IP55 rating. 
2. Maintenance-free, bi-stable magnetic actuator should provide the required force to open and close the vacuum interrupters. The use of a HV solenoid is not acceptable. 
3. The solid dielectric, hydrophobic cycloaliphatic epoxy (HCEP) material is preferred as the insulating material as it is shatter-resistant and is proven for superior performance in outdoor applications. SF6 gas or oil is not acceptable for interruption or insulation purposes.
4. The recloser as SCADA switch shall be designed for 10,000 mechanical or load break open/close operations. With regular maintenance, the equipment should be able to reach up to 25000 mechanical operations.
5. Provisions shall be included to manual trip the recloser SCADA switch in case of emergency. The operating person should be able to easily do the manual tripping by the use of insulated hook stick. When the recloser is manually tripped, a mechanical interlock should get initiated which will block the closing of recloser SCADA switch electrically as well as mechanically to ensure safety of the operating person as well as the system. A separate mechanical resetting lever on the HV cabinet should be provided to reset the interlock.
6. The recloser SCADA switch should have suitable current and voltage sensors to provide protection functions and indicative metering. 
7. Operating temperature range shall be -40 C to +55 C
8. Each pole of the recloser SCADA switch shall be identical to allow complete replacement of any individual pole, without disassembly or replacement of the other poles. All parts must be field replaceable.
Mechanism
1. The mechanism shall utilize bi-stable direct drive magnetic actuator capable of fast opening and closing operations. Bi-stable here means that, no operating power is required to hold the unit open or closed. A rechargeable lead acid battery in combination with a tripping capacitor, allowing fast multiple open-closed-open operations, must power the magnetic actuator. Minimum reclose delay time on first reclose should be possible to set between 0.2 to 180 seconds. The second and third reclosing delay time shall be programmable between 2 to 180 seconds.
2. Design shall permit multiple operations after loss of primary control voltage to allow dead line operation.
3. The capability of mechanism to perform the operating cycle of O-0.2s-CO-2s-CO-2s-CO should be confirmed by performing the type test of mechanical endurance, and rated symmetrical interrupting current tests as per IEC 62271-111 (2019) /IEEE C37.60 (Dual Logo Standard)
Solid Dielectric Insulation
The insulating dielectric shall be constructed of Hydrophobic Cycloaliphatic Epoxy, or HCEP, a material that has superior hydrophobicity, which is similar to silicone, with the strength of epoxy.  Insulation shall not rely on gaseous or liquid dielectric.
The external creepage distance shall be minimum 31mm/kV. Use of boots or screw on bushings to meet creepage is not acceptable.
Vacuum Interrupters
Current interruption shall occur in vacuum interrupters, providing minimum and even contact wear, long life, and maximum reliability. The vacuum interrupters should be of the same make as autorecloser to ensure reliable operations during entire service life time.
Voltage and Current Sensing
1. Integrated current and voltage sensor shall be provided on each phase of the recloser. Output from these sensors is to be sent to the control cabinet for protection and indicative metering.
2. One current and one voltage sensor should be provided in each phase of the recloser SCADA switch.
3. The current sensors shall be current transformers having 600/1 ratio and shall be able to measure current from a range of 2% to 1,000% of rated current. This is necessary to monitor fault duty on the interrupters, and to provide proper oscillography data.
4. The CTs shall not get damaged or open circuited by accidental disconnection of control cable from an energized recloser SCADA switch.
5. The voltage sensors should be embedded type and provide voltage signals for protection and indicative metering purpose.
6. Control power for the recloser SCADA switch shall be supplied by an external voltage transformer (VT). 
Mounting Frame
The recloser SCADA switch mounting frame shall be suitable for single/double pole or in a substation type of configuration. The mounting frame shall include the facility to mount six surge arresters.
Control Cable
1. The recloser is to be supplied with a 20 ft (6 m), or 30 ft (9 m), or 40 ft (12 m) control cable interface from the recloser to the low voltage control cabinet.  A 20 ft (6 m) cable is required for substation mounting.
2. The control cable must be supplied with a sufficient number of conductors to accommodate current and voltage sensing wiring to the low voltage control cabinet (note: the integrated voltage sensors do not provide control power to the relay).
Low Voltage control cabinet
i. Cabinet Construction
· The control cabinet should be of stainless steel and should have door handle with three-point latch.
· The control cabinet must be of sufficient size to accommodate the addition of a radio, modem, PLC, or customer SCADA wiring.
ii. Battery Backup/UPS
· Control power for the recloser SCADA switch shall be supplied by an external voltage transformer (VT). Supply of auxiliary voltage transformer shall be in purchaser’s scope
· The control cabinet is to include pack of sealed lead acid batteries, capable of providing up to 24-hours (when in fully charged condition) of carryover upon loss of AC source power. During this maximum 24-hour period, the battery pack shall be capable of providing up to 20 open and close operations. 
· The batteries must be charged by a temperature compensated charging circuit, allowing the battery to charge at an optimal rate to extend battery life.
· The battery charger must be an integral component in the control cabinet. Battery health indication should be available for mapping with SCADA.
· A suitable auxiliary output for powering radios/modems shall be provided.
· The integrated uninterruptible power supply (UPS) shall operate over the range: 110 or 240 VAC
iii. Control Features
The controller/relay should provide basic feeder protection functions including. 
· Three phase non-directional overcurrent protection (low, high and instantaneous stages),
· Non-directional earth-fault protection (low, high, and instantaneous stages),
· Directional earth-fault protection (low and high stage),
· Three-phase under voltage protection 
· Three-phase over voltage protection 
· Frequency protection 
iv. Measurements
Following measurement parameters should be available ;

· Three phase currents
· Three phase voltage
· Three phase power and energy (incl. cos )
· Frequency
v. LEDs
· Recloser Open / Close
· Over current pickup
· Earth fault pickup
· Recloser SCADA switch ready.
· Battery status
· AR in function/Locked out
· Condition monitoring
· Possibility to have a user defined text for each alarm LED

The control must have the following communication features:
· Optional Isolated RS-232, RS-485 and additional Ethernet RJ 45 port shall be provided for communication. 
· The control must be supplied with native IEC 61850 protocol, without any additional external hardware/converter.
· Only common, open protocols are to be supplied. No proprietary or modified protocols are allowed.
· Controller need to have Local and Remote User authorization.
· For Local access via controller HMI, password and for Remote access password is mandatory
· Password need to support: Numbers, Letters, Space, Special characters
Type testing
Following type test shall be successfully conducted on the recloser as per IEC 62271-111(2019) / IEEE C37.60 (Dual Logo Standard).
· Dielectric (insulation) tests
· Measurement of the resistance of circuits
· Temperature-rise tests
· Short time withstand current and peak withstand current tests
· Verification of the protection
· Electromagnetic compatibility tests (EMC)
· Line charging current and cable charging current interruption tests
· Making current capability
· Rated symmetrical interrupting current tests
· Minimum tripping current tests
· Partial discharge (corona) tests
· Time-current tests
· Mechanical duty test 
· Control electronic elements surge withstand capability (SWC) tests

The capability of the offered recloser should be confirmed by performing the type tests ‘Rated symmetrical interrupting current tests’ and ‘Mechanical duty test’ with the operating cycle of 
O – 0.2s – CO – 2s – CO – 2s – CO as per IEC 62271-111 (2019). IEEE C37.60 (Dual Logo Standard).
Test conducted as per any other standard, OR with different operating cycle having longer reclosing delays or not meeting parameters stated by the standard will not be considered for evaluation.
