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User manual for Numerical over Current and Earth fault Relay
Introduction:
Prok Devices Pvt ltd Make Numerical overcurrent and earth fault relay offers a compact multifunctional protection relay for   Feeder, Motor and Transformers. It  is a non-directional relay with IDMT (Inverse Definite Minimum Time), Definite time(DMT) and Instantaneous Trip time characteristics in single unit.
Features :
·  Programmable 1A/5A rated CT input.
· Three phase over current and earth fault protection
· Draw out with self-CT shorting.
· Three phase instantaneous over current protection. 
· Earth overcurrent  instantaneous  protection.
· Negative phase sequence protection
· Protection against broken conductor
· Trip circuit supervision
· Harmonic restraint
· Circuit breaker failure detection
·  Programmable Auto enclosure
· Fault recording
· Event recording
·  Programmable matrix for -DO (Digital Out Put) and DI (Digital Input)
· Relay latching /Non latching (pulsed) -option.
· Protection blocking
· Communication - local (USB) and Remote(RS-485)
Application: 
Relay has been designed for protecting, controlling and monitoring distribution networks and substations. They can be used as a part of protection scheme for feeder, transformers and generators.
SPECIFICATIONS:

	Sl no.
	Parameters
	Range

	1.
	Relay Rated Current(In)
	1A/5A Field Selectable

	2.
	Rated Frequency
	50Hz/60Hz

	3.
	Auxiliary Voltage
	a) 85-275V AC/DC

b) 21-130V AC/DC

	4.
	Digital Outputs (DO)
	4 Output Relays (Configurable)

	5.
	Digital Inputs (DI)
	6 Digital Input(Assignable)
24-110V DC

	6.
	Communication(Remote)
	Modbus Protocol, RS 485

	7.
	Communication (Local)
	Front Fascia USB

	8.
	Auxiliary Burden
	AC <11VA
DC <5W

	9.
	Current Input Burden
	< 0.3 VA

	10.
	Mounting
	Flush

	11.
	Models
	PNA 442, PNA 422

	12.
	Overall Dimensions
	176 x 144 x 100(HxWxD)

	13.
	Panel Cut Out
	141 x 141 x 100(WxHxD)

	14.
	Weight
	2 Kg(approx)

	15.
	Contact Rating
	6A, 250V AC

	16.
	Number of Fault Rating
	99 Faults with Date & Time


Design:
· Microcontroller based design.
· Measurement of  RMS current.
· 4 Digital out puts- programmable.
· 6-Digital Input – programmable.
· 16 x 2 LCD display with backlit.
· RS-485 and USB communication
· 7 LEDs to indicate pick up and trip on fault.
   Human Machine Interface (HMI) interface:
   It comprises of LCD and 4 Key pads
· 2-line LCD display for assisting to set the relay and display measured current and trip status.
· Reset switch
· Keys for changing the setting range and to save the edited values.
· 7 LEDs to indicate pick up and trip information.
  
 Protection features:
· Three phases over protection (51)
· Three phases instantaneous over current protection (50)
· Over current protection for earth element. (51N)
· Instantaneous over current for earth(50N)
· Current unbalance (Negative sequence Current) (46)
· Broken Conductor protection(46BC)
· Circuit breaker failure protection(50BF)
· Trip circuit supervision(74TC)
· Auto enclosure (79)
User Parameters

	Sl.

No.
	Parameter
	Min

Value
	Max

Value
	Step Size
	Dfault
	Comment

	1
	Relay Type Settings

	a
	Password Option
	0
	1
	
	0
	0 = Disable

1 =  Enable

	b
	Rated Current
	1
	5
	
	5
	Amp’s

	c
	Primary CT Ratio for 5A
	5
	5000
	5
	5
	

	c
	Primary CT Ratio for 1A
	1
	5000
	1
	5
	

	d
	Line Frequency
	50
	60
	
	50
	Hz

	2
	Phase Settings

	a
	Phase LowSet PS for 5A
	0.05
	2.50
	0.01
	0.50
	

	a
	Phase LowSet PS for 1A
	0.05
	2.50
	0.01
	0.50
	

	b
	Phase Curve
	0
	8
	1
	4
	0 = Normal Inverse

1 = Extremely Inverse

2 = Restricted Inverse

3 = Very Inverse

4 = 1.3 Sec’s Curve

5 = 3 Sec’s Curve

6 = Long Time Delay

7 = Definite Time

8 = 0.6 Sec’s Curve

	c
	Phase TMS
	0.10
	1.60
	0.01
	1.00
	

	c
	Phase Definite Time
	1.00
	160.00
	0.10
	1.00
	Sec’s

	d
	Phase HighSet Option
	0
	1
	
	1
	0 = Disable

1 =  Enable

	e
	Phase HighSet PS
	2.00
	30.00
	0.10
	5.00
	

	f
	Phase HighSet Time
	0.00
	1.60
	0.10
	0.00
	Sec’s

0.00 = Instantaneous

	3
	Earth Settings

	a
	Earth LowSet PS
	0.05
	0.80
	0.01
	0.50
	

	b
	Earth Curve
	0
	8
	1
	4
	0 = Normal Inverse

1 = Extremely Inverse

2 = Restricted Inverse

3 = Very Inverse

4 = 1.3 Sec’s Curve

5 = 3 Sec’s Curve

6 = Long Time Delay

7 = Definite Time

8 = 0.6 Sec’s Curve

	c
	Earth TMS
	0.10
	1.60
	0.01
	1.00
	

	c
	Earth Definite Time
	1.00
	160.00
	0.10
	1.00
	Sec’s

	d
	Earth HighSet Option
	0
	1
	
	1
	0 = Disable

1 =  Enable

	e
	Earth HighSet PS
	0.50
	16.00
	0.10
	5.00
	

	f
	Earth HighSet Time
	0.00
	1.60
	0.10
	0.00
	Sec’s

0.00 = Instantaneous

	Sl.

No.
	Parameter
	Min

Value
	Max

Value
	Step Size
	Dfault
	Comment

	4
	Auto-Reclose (AR) Settings

	a
	Auto Reclose Option
	0
	1
	
	0
	0 = Disable

1 =  Enable

	b
	AR Shot1 Time
	0
	600
	1
	30
	Sec’s

0 = Shot Bypass

	c
	AR Shot2 Time
	0
	600
	1
	30
	

	d
	AR Shot3 Time
	0
	600
	1
	30
	

	e
	AR Shot4 Time
	0
	600
	1
	30
	

	f
	AR Reclaim Time
	1
	600
	1
	30
	Sec’s

	5
	Negative Phase Sequence (NPS) Settings. 

	a
	NPS Option
	0
	1
	
	0
	0 = Disable

1 =  Enable

	b
	NPS PS
	0.10
	2.50
	0.01
	0.10
	

	c
	NPS Curve
	0
	1
	
	0
	0 = Definite Time

1 = Inverse Curve

	c
	NPS TMS
	5.00
	60.00
	1.00
	5.00
	Sec’s

	d
	NPS Definite Time
	0.10
	60.00
	0.10
	0.20
	Sec’s

	6
	Broken Conductor (BC) Settings. 

	a
	BC Option
	0
	1
	
	0
	0 = Disable

1 =  Enable

	b
	BC NPS/PPS Ratio
	0.10
	0.50
	0.01
	0.10
	I2 / I1

	c
	BC Definite Time
	0.05
	20.00
	0.01
	0.05
	Sec’s

	7
	Harmonic Blocking Settings. 

	a
	Phase Harmonics
	0
	1
	
	0
	0 = UnBlock

1 = Block.

	b
	Phase Blocking time
	0.10
	20.00
	0.10
	0.10
	Sec’s

	c
	Earth Harmonics
	0
	1
	
	0
	0 = UnBlock

1 = Block.

	d
	Earth Blocking time
	0.10
	20.00
	0.10
	0.10
	Sec’s

	8
	Trip Circuit Supervision (TCS) Settings. 

	a
	TCS Option
	0
	1
	
	0
	0 = Disable

1 =  Enable

	b
	TCS Trip Time
	0.05
	2.00
	0.01
	0.20
	Sec’s

	9
	CB Fail (CBF) Detection Settings. 

	a
	CBF Detection Option
	0
	1
	
	0
	0 = Disable

1 =  Enable

	b
	CBF Detection Time
	0.05
	2.00
	0.01
	0.20
	Sec’s

	10
	Trip Settings. 

	a
	Trip Type
	0
	1
	
	0
	0 = Non-Latch

1 = Latch

	b
	Trip Sense Time
	0.10
	2.00
	0.05
	0.20
	Sec’s

	c
	Reset Type
	0
	1
	
	0
	0 = Manual

1 = Auto 


	Sl.

No.
	Parameter
	Min

Value
	Max

Value
	Step Size
	Dfault
	Comment

	11
	Trip Relay/DO Configuration. 

	a
	Phase Low Set > Relay
	0
	4
	1
	1
	0 = Un-Assigned

1 = Relay 1

2 = Relay 2

3 = Relay 3

4 = Relay 4

	b
	Phase High Set >> Relay
	0
	4
	1
	2
	

	c
	Earth Low Set > Relay
	0
	4
	1
	1
	

	d
	Earth High Set >> Relay
	0
	4
	1
	2
	

	e
	Neg Phase Seq (NPS)
	0
	4
	1
	3
	

	f
	Broken Conductor (BC)
	0
	4
	1
	3
	

	g
	Trip Circuit Supervision
	0
	4
	1
	3
	

	h
	CB Fail (CBF) Detection
	0
	4
	1
	3
	

	i
	Auto Reclose (AR)
	0
	4
	1
	4
	

	j
	Auto Reclose Lockout
	0
	4
	1
	4
	

	k
	Remote Trip Relay
	0
	4
	1
	0
	

	12
	DI Configuration. 

	a
	CB Close
	0
	6
	1
	1
	0 = Un-Assigned

1 = DI-1

2 = DI-2

3 = DI-3

4 = DI-4

5 = DI-5

6 = DI-6

	b
	CB Open
	0
	6
	1
	2
	

	c
	CB Ready
	0
	6
	1
	3
	

	d
	Protection Block
	0
	6
	1
	4
	

	e
	Remote Trip
	0
	6
	1
	5
	

	f
	Remote Reset
	0
	6
	1
	6
	

	13
	DI Block Configuration:

	a
	Phase Low Set
	0
	1
	
	0
	0 = UnBlock

1 = Block.

	b
	Phase High Set
	0
	1
	
	0
	

	c
	Earth Low Set
	0
	1
	
	0
	

	d
	Earth High Set
	0
	1
	
	0
	

	e
	Neg Phase Seq (NPS)
	0
	1
	
	0
	

	f
	Broken Conductor (BC)
	0
	1
	
	0
	

	g
	Auto Reclose (AR)
	0
	1
	
	0
	

	14
	Modbus UART Settings: 

	a
	Slave ID
	1
	31
	1
	1
	

	b
	Baud Rate
	0
	4
	1
	1
	0 = 4800 bps

1 = 9600 bps

2 = 19.2 kbps

3 = 38.4 kbps

4 = 115.2 kbps

	c
	Parity
	0
	2
	1
	0
	0 = None

1 = Odd

2 = Even

	15
	Clock Settings: 

	a
	Day
	1
	31
	1
	1
	

	b
	Month
	1
	12
	1
	9
	

	c
	Year
	0
	99
	1
	10
	

	d
	Hour
	0
	23
	1
	10
	

	e
	Minutes
	0
	59
	1
	10
	

	f
	Seconds
	0
	59
	1
	0
	


ModBus Address Map
Read Registers 

Function Code : 03 ( Read Holding Register)

	Address
	Description
	Data Type
	Comment

	40001
	Password Option
	16 Bit
	

	40002
	Rated Current
	16 Bit
	

	40003
	CT Ratio for 5A
	16 Bit
	

	40004
	CT Ratio for 1A
	16 Bit
	

	40005
	Line Frequency
	16 Bit
	

	40006
	Phase Low Set PS for 5A
	16 Bit
	Represents float, 100 = 1.00

	40007
	Phase Low Set PS for 1A
	16 Bit
	Represents float, 100 = 1.00

	40008
	Phase Curve
	16 Bit
	

	40009
	Phase TMS
	16 Bit
	Represents float, 100 = 1.00

	40010
	Phase Definite Time
	16 Bit
	Represents float, 100 = 1.00

	40011
	Phase High Set Option
	16 Bit
	

	40012
	Phase High Set PS
	16 Bit
	Represents float, 100 = 1.00

	40013
	Phase High Set Time
	16 Bit
	Represents float, 100 = 1.00

	40014
	Earth Low Set PS
	16 Bit
	Represents float, 100 = 1.00

	40015
	Earth Curve
	16 Bit
	

	40016
	Earth TMS
	16 Bit
	Represents float, 100 = 1.00

	40017
	Earth Definite Time
	16 Bit
	Represents float, 100 = 1.00

	40018
	Earth High Set Option
	16 Bit
	

	40019
	Earth High Set PS
	16 Bit
	Represents float, 100 = 1.00

	40020
	Earth High Set Time
	16 Bit
	Represents float, 100 = 1.00

	40021
	Auto Reclose Option
	16 Bit
	

	40022
	AR Shot1 Time
	16 Bit
	Represents float, 100 = 1.00

	40023
	AR Shot2 Time
	16 Bit
	Represents float, 100 = 1.00

	40024
	AR Shot3 Time
	16 Bit
	Represents float, 100 = 1.00

	40025
	AR Shot4 Time
	16 Bit
	Represents float, 100 = 1.00

	40026
	AR Reclaim Time
	16 Bit
	Represents float, 100 = 1.00

	40027
	Negative Phase Sequence Option
	16 Bit
	

	40028
	Negative Phase Sequence PS
	16 Bit
	Represents float, 100 = 1.00

	40029
	Negative Phase Sequence Curve
	16 Bit
	

	40030
	Negative Phase Sequence TMS
	16 Bit
	Represents float, 100 = 1.00

	40031
	Negative Phase Sequence Time
	16 Bit
	Represents float, 100 = 1.00

	40032
	Broken Conductor Option
	16 Bit
	

	40033
	Broken Conductor Ratio
	16 Bit
	Represents float, 100 = 1.00

	40034
	Broken Conductor Time
	16 Bit
	Represents float, 100 = 1.00

	40035
	Phase Harmonics Block Option
	16 Bit
	

	40036
	Phase Harmonics Block Time
	16 Bit
	Represents float, 100 = 1.00

	40037
	Earth Harmonics Block Option
	16 Bit
	

	40038
	Earth Harmonics Block Time
	16 Bit
	Represents float, 100 = 1.00

	40039
	Trip Circuit Supervision Option
	16 Bit
	

	40040
	Trip Circuit Supervision Time
	16 Bit
	Represents float, 100 = 1.00

	40041
	CB Fail Detection Option
	16 Bit
	


	Address
	Description
	Data Type
	Comment

	40042
	CB Fail Detection Time
	16 Bit
	Represents float, 100 = 1.00

	40043
	Trip Type
	16 Bit
	

	40044
	Trip Sense Time
	16 Bit
	

	40045
	Reset Type
	16 Bit
	

	40046
	Phase Low set Relay
	16 Bit
	

	40047
	Phase High set Relay
	16 Bit
	

	40048
	Earth Low set Relay
	16 Bit
	

	40049
	Earth High set Relay
	16 Bit
	

	40050
	Negative Phase Sequence Relay
	16 Bit
	

	40051
	Broken Conductor Relay
	16 Bit
	

	40052
	Trip Circuit Supervision Relay
	16 Bit
	

	40053
	CB Fail Detection Relay
	16 Bit
	

	40054
	Auto Reclose Relay
	16 Bit
	

	40055
	Auto Reclose Lockout Relay
	16 Bit
	

	40056
	Remote Trip Relay
	16 Bit
	

	40057
	CB Close DI
	16 Bit
	

	40058
	CB Open DI
	16 Bit
	

	40059
	CB Ready DI
	16 Bit
	

	40060
	Protection Block DI
	16 Bit
	

	40061
	Remote Trip DI
	16 Bit
	

	40062
	Remote Reset DI
	16 Bit
	

	40063
	DI Block – Phase Low set
	16 Bit
	

	40064
	DI Block – Phase High set
	16 Bit
	

	40065
	DI Block – Earth Low set
	16 Bit
	

	40066
	DI Block – Earth High set
	16 Bit
	

	40067
	DI Block – Negative Phase Seq
	16 Bit
	

	40068
	DI Block – Broken Conductor
	16 Bit
	

	40069
	DI Block – Auto Reclose
	16 Bit
	

	40070
	Modbus Slave ID
	16 Bit
	

	40071
	Modbus UART Baud Rate
	16 Bit
	

	40072
	Modbus UART Parity
	16 Bit
	

	40073
	Clock – Day
	16 Bit
	

	40074
	Clock – Month
	16 Bit
	

	40075
	Clock – Year
	16 Bit
	00 to 99

	40076
	Clock – Hour
	16 Bit
	

	40077
	Clock – Minutes
	16 Bit
	

	40078
	Clock – Seconds
	16 Bit
	

	40079
	Clock – milli Seconds
	16 Bit
	

	40080
	Relay Model 
	16 Bit
	See Ref[1]

	40081
	R Phase Magnitude – LS Word
	16 Bit
	Represents float, 100 = 1.00

	40082
	R Phase Magnitude – HS Word
	16 Bit
	

	40083
	Y Phase Magnitude – LS Word
	16 Bit
	Represents float, 100 = 1.00

	40084
	Y Phase Magnitude – HS Word
	16 Bit
	

	40085
	B Phase Magnitude – LS Word
	16 Bit
	Represents float, 100 = 1.00

	40086
	B Phase Magnitude – HS Word
	16 Bit
	

	40087
	Earth Magnitude – LS Word
	16 Bit
	Represents float, 100 = 1.00

	40088
	Earth Magnitude – HS Word
	16 Bit
	


	Address
	Description
	Data Type
	Comment

	40089
	Positive Seq Current – LS Word
	16 Bit
	Represents float, 100 = 1.00

	40090
	Positive Seq Current – HS Word
	16 Bit
	

	40091
	Negative Seq Current–LS Word
	16 Bit
	Represents float, 100 = 1.00

	40092
	Negative Seq Current–HS Word
	16 Bit
	

	40093
	Trip Status
	16 Bit
	See Ref[2]

	40094
	Trip Magnitude – LS Word
	16 Bit
	Represents float, 100 = 1.00

	40095
	Trip Magnitude – HS Word
	16 Bit
	

	40096
	Trip Time – Date
	16 Bit
	

	40097
	Trip Time – Month
	16 Bit
	

	40098
	Trip Time – Year
	16 Bit
	00 to 99

	40099
	Trip Time – Hour
	16 Bit
	

	40100
	Trip Time – Minutes
	16 Bit
	

	40101
	Trip Time – Seconds
	16 Bit
	


Ref[1] : Relay Models

	ID
	Model Number
	Description

	0
	PNA442
	3 Over Current + 1 Earth Fault Relay

	1
	PNA430
	3 Over Current Relay

	2
	PNA420
	2 Over Current Relay

	3
	PNA410
	1 Over Current Relay

	4
	PNA422
	2 Over Current + 1 Earth Fault Relay

	5
	PNA402
	1 Earth Fault Relay


Ref[2] : Trip Status Description

	Bit 7
	Bit 6
	Bit 5
	Bit 4
	Bit 3
	Bit 2
	Bit 1
	Bit 0

	BC
	NPS
	High Set
	Low Set
	E
	B
	Y
	R


	Bit 15
	Bit 14
	Bit 13
	Bit 12
	Bit 11
	Bit 10
	Bit 9
	Bit 8

	Remote
	0
	0
	LockOut
	Reclose4
	Reclose3
	Reclose2
	Reclose1


Write Registers 
Function Code : 06 ( Preset Single Register)

	Address
	Description
	Data Type
	Comment

	60001
	Password Option
	16 Bit
	

	60002
	Rated Current
	16 Bit
	

	60003
	CT Ratio for 5A
	16 Bit
	

	60004
	CT Ratio for 1A
	16 Bit
	

	60005
	Line Frequency
	16 Bit
	

	60006
	Phase Low Set PS for 5A
	16 Bit
	Represents float, 100 = 1.00

	60007
	Phase Low Set PS for 1A
	16 Bit
	Represents float, 100 = 1.00

	60008
	Phase Curve
	16 Bit
	

	60009
	Phase TMS
	16 Bit
	Represents float, 100 = 1.00

	60010
	Phase Definite Time
	16 Bit
	Represents float, 100 = 1.00

	60011
	Phase High Set Option
	16 Bit
	

	60012
	Phase High Set PS
	16 Bit
	Represents float, 100 = 1.00

	60013
	Phase High Set Time
	16 Bit
	Represents float, 100 = 1.00

	60014
	Earth Low Set PS
	16 Bit
	Represents float, 100 = 1.00

	60015
	Earth Curve
	16 Bit
	

	60016
	Earth TMS
	16 Bit
	Represents float, 100 = 1.00

	60017
	Earth Definite Time
	16 Bit
	Represents float, 100 = 1.00

	60018
	Earth High Set Option
	16 Bit
	

	60019
	Earth High Set PS
	16 Bit
	Represents float, 100 = 1.00

	60020
	Earth High Set Time
	16 Bit
	Represents float, 100 = 1.00

	60021
	Auto Reclose Option
	16 Bit
	

	60022
	AR Shot1 Time
	16 Bit
	Represents float, 100 = 1.00

	60023
	AR Shot2 Time
	16 Bit
	Represents float, 100 = 1.00

	60024
	AR Shot3 Time
	16 Bit
	Represents float, 100 = 1.00

	60025
	AR Shot4 Time
	16 Bit
	Represents float, 100 = 1.00

	60026
	AR Reclaim Time
	16 Bit
	Represents float, 100 = 1.00

	60027
	Negative Phase Sequence Option
	16 Bit
	

	60028
	Negative Phase Sequence PS
	16 Bit
	Represents float, 100 = 1.00

	60029
	Negative Phase Sequence Curve
	16 Bit
	

	60030
	Negative Phase Sequence TMS
	16 Bit
	Represents float, 100 = 1.00

	60031
	Negative Phase Sequence Time
	16 Bit
	Represents float, 100 = 1.00

	60032
	Broken Conductor Option
	16 Bit
	

	60033
	Broken Conductor Ratio
	16 Bit
	Represents float, 100 = 1.00

	60034
	Broken Conductor Time
	16 Bit
	Represents float, 100 = 1.00

	60035
	Phase Harmonics Block Option
	16 Bit
	

	60036
	Phase Harmonics Block Time
	16 Bit
	Represents float, 100 = 1.00

	60037
	Earth Harmonics Block Option
	16 Bit
	

	60038
	Earth Harmonics Block Time
	16 Bit
	Represents float, 100 = 1.00

	60039
	Trip Circuit Supervision Option
	16 Bit
	

	60040
	Trip Circuit Supervision Time
	16 Bit
	Represents float, 100 = 1.00

	60041
	CB Fail Detection Option
	16 Bit
	

	60042
	CB Fail Detection Time
	16 Bit
	Represents float, 100 = 1.00


	Address
	Description
	Data Type
	Comment

	60043
	Trip Type
	16 Bit
	

	60044
	Trip Sense Time
	16 Bit
	

	60045
	Reset Type
	16 Bit
	

	60046
	Phase Low set Relay
	16 Bit
	

	60047
	Phase High set Relay
	16 Bit
	

	60048
	Earth Low set Relay
	16 Bit
	

	60049
	Earth High set Relay
	16 Bit
	

	60050
	Negative Phase Sequence Relay
	16 Bit
	

	60051
	Broken Conductor Relay
	16 Bit
	

	60052
	Trip Circuit Supervision Relay
	16 Bit
	

	60053
	CB Fail Detection Relay
	16 Bit
	

	60054
	Auto Reclose Relay
	16 Bit
	

	60055
	Auto Reclose Lockout Relay
	16 Bit
	

	60056
	Remote Trip Relay
	16 Bit
	

	60057
	CB Close DI
	16 Bit
	

	60058
	CB Open DI
	16 Bit
	

	60059
	CB Ready DI
	16 Bit
	

	60060
	Protection Block DI
	16 Bit
	

	60061
	Remote Trip DI
	16 Bit
	

	60062
	Remote Reset DI
	16 Bit
	

	60063
	DI Block – Phase Low set
	16 Bit
	

	60064
	DI Block – Phase High set
	16 Bit
	

	60065
	DI Block – Earth Low set
	16 Bit
	

	60066
	DI Block – Earth High set
	16 Bit
	

	60067
	DI Block – Negative Phase Seq
	16 Bit
	

	60068
	DI Block – Broken Conductor
	16 Bit
	

	60069
	DI Block – Auto Reclose
	16 Bit
	

	60070
	Modbus Slave ID
	16 Bit
	

	60071
	Modbus UART Baud Rate
	16 Bit
	

	60072
	Modbus UART Parity
	16 Bit
	

	60073
	Clock – Day
	16 Bit
	

	60074
	Clock – Month
	16 Bit
	

	60075
	Clock – Year
	16 Bit
	00 to 99

	60076
	Clock – Hour
	16 Bit
	

	60077
	Clock – Minutes
	16 Bit
	

	60078
	Clock – Seconds
	16 Bit
	

	60079
	Clock – milli Seconds
	16 Bit
	

	60080
	Trip Reset
	16 Bit
	1 = Trip Reset


NOTE : Relay will not respond to Write Register query in the following cases,

· When the user is in the settings mode.

· When the relay has been picked up for the fault


 Setting procedure: 
· Connect the Aux. supply to terminals marked on rear side of the relay (Terminals: 13 and 14)
Relay energizes and display shows

[image: image2]
 Display changes to

[image: image3]

Press-Release, SET/F-RST key for 3sec (approx.), use </> key
Display changes to                                                                         
[image: image4]
                                                           
 Press-Release, SET/F-RST key, use </> key
 Display changes to
                                                                                                        
                                            
                                  or
                                     
                                            
[image: image5]
 Use < or >  keys select the option, Press - Release-  SET/F-RST Key   to select option
 Display changes to
                    
                                  
Use  < / > Key to select 5A or 1A option, and Operate SET/F-RST Key to advance to next screen
Display changes to

                                
Use  < / > Key to select Pri.CT ratio value, and Operate SET/F-RST Key to advance to next screen
Display changes to

                              
                                
Use, < / > Key to select   line frequency, and Operate SET/F-RST Key to advance to next screen
Display changes to                                                                         

Operate SET/F-RST Key to advance to next screen, use </> key
Display changes to
                                   
                                   
  
Use, < / > Key to select    required PS, and Operate SET/F-RST Key to advance to next screen
Display changes to


                                  
                                  
  Use, < / > Key to select required tripping curve(IDMT) or Definite time option, and Operate SET/F-RST Key to advance to next screen
Display Changes to:

                                 
                          
  Use, < / > Key to select required tripping curve(IDMT) or Definite time option and Operate SET/F-RST Key to advance to next screen.
Display changes to
                            
                            
Use, < / > Key to select Enable or Disable option, and Operate SET/F-RST Key to advance to screen
Display changes to
                     
                           
 Use, < / > Key to select required High Set value, and Operate SET/F-RST Key to advance to screen
 Display changes to

            
                      
Use, < / > Key to select required time for high set, and Operate SET/F-RST Key to advance to screen
Display changes to         
        
Operate SET/F-RST Key, use </> key
Display changes to
         
         
Use, < / > Key to select required low set for earth, and Operate SET/F-RST Key to advance to next screen
Display changes to
                   
Use, < / > Key to select required IDMT curve or Definite time for earth, and Operate SET/F-RST Key to advance to next screen
Display changes to
                   
                   
Use < / > Key to select required IDMT curve or Definite time for earth, and Operate SET/F-RST Key to advance to next screen
Display changes to
                 
                                             
  
H.Set can be disabled  by using        < / > Key   
Operate SET/F-RST Key to advance to next screen, use </> key
Display changes to
                 
                 
Use, < / > Key to select required H.set for earth, and Operate SET/F-RST Key to advance to next screen
Display changes to           
                 
                                   
Operate SET/F-RST Key, use </> key
Display changes to
               
                              
Auto Reclose can be disabled by using    < / > Key 
  Operate SET/F-RST Key
When enabled, Display changes to

                  AR shot2 Time 
 Use, < / > Key to select required Auto Reclose time, and Operate SET/F-RST Key to advance to next screen
Display Changes to               

Use, < / > Key to select required Auto Reclose time, and Operate SET/F-RST Key to advance to next screen
Display Changes to
            
            
Use, < / > Key to select required Auto Reclose time, and Operate SET/F-RST Key to advance to next screen
Display Changes to

Use, < / > Key to select required Auto Reclose time, and Operate SET/F-RST Key to advance to next screen
Display Changes to

        
        
Use, < / > Key to select required Auto Reclaim time, and Operate SET/F-RST Key to advance to next screen
              
   Display changes to

                          
   Operate SET/F-RST Key to advance to next screen, use </> key
 Display changes to


                            This can be enabled/disabled using >/< keys
Operate SET/F-RST Key to advance to next screen
Display changes to

Set required vale of negative sequence  and   Operate SET/F-RST key
Display changes to 

   
 Here select  definite time / Inverse Curve and 

Select the time for Definite time operation and Operate SET/F-RST key
     
            - 
operate SET/F-RST key
Display Changes to

Set the required Time multiplier and SET/F-RST key
Display changes to




Operate </> key
Display changes to

              
This can be Enabled/Disabled by </> key
 Operate    SET/F-RST key
Display changes to

select the value  by</> key and operate   SET/F-RST key
Display changes to:

 set the value and operate   SET/F-RST key, use </> key
Display changes to

                   
operate   SET/F-RST key, use </> key
Display changes to
                           

Use </> key   to  select Unblock / Block option and                  
 operate   SET/F-RST key
Display changes to

                                 

operate   SET/F-RST key      
Display Changes to:


                         
set the time  and     operate   SET/F-RST key, use </> key
Display changes to 

                      

 use </> key to Block/ Unblock option operate   SET/F-RST key
Display changes to

set the value operate   SET/F-RST key, use </> key
 Display changes to

  
                                             

 operate   SET/F-RST key, use </> key

Display changes to

               
Use </> key to select Enable/Disable Option, operate   SET/F-RST 
 Key and Operate   SET/F-RST key
Display changes to

     
 set the required time and operate   SET/F-RST key, use </> key
Display changes to:

Operate   SET/F-RST key
Display changes to

                      
select the Disable/enable- option operate   SET/F-RST key, use </> key
 Display  changes to

    
set the time operate   SET/F-RST key, use </> key
Display changes to

operate   SET/F-RST key
              
Display changes to

             
using </> key to Latch / Non -latch  operation  for out put contacts    
                             operate   SET/F-RST key, use </> key
Display changes to

 set the value and operate   SET/F-RST key, use </> key
Display changes to 

     
operate   SET/F-RST key, use </> key
Display changes to

configure the out put relay  using </> key and operate   SET/F-RST key
Display changes to

configure the out put relay  using </> and operate   SET/F-RST key
Display changes to

configure the out put relay  using </> and operate   SET/F-RST key
Display changes to

configure the out put relay  using </> and operate   SET/F-RST key
Display changes to

     
configure the out put relay  using </> and operate   SET/F-RST key
Display changes to

configure the out put relay  using </> and operate   SET/F-RST key
Display changes to

configure the out put relay  using </> and operate   SET/F-RST key
Display changes to

configure the output


 relay  using </> and operate   SET/F-RST key
Display changes to

     
configure the out put relay  using </> and operate   SET/F-RST key
Display changes to

configure the out put relay  using </> and operate   SET/F-RST key
Display changes to

                    

  operate   SET/F-RST key 
Display changes to

configure DI input using</> ,and operate   SET/F-RST key
Display changes to

configure DI input using</> ,and operate   SET/F-RST key
Display changes to

configure DI input using</> ,and operate   SET/F-RST key
Display changes to

configure DI input using</> ,and operate   SET/F-RST key
Display changes to

configure DI input using</> ,and operate   SET/F-RST key
Display changes to

configure DI input using</> ,and operate   SET/F-RST key
Display changes to

                 

operate  SET/F-RST key
Display changes to

             
use </> key to select Block/UnBlock option,and operate   SET/F-RST Key                                                                                 
Display changes to

       

Use </> key to select Block/UnBlock option,and operate SET/F-RST Key                                                                                  
Display changes to

   

 use </> key to select Block/UnBlock option,and operate  SET/F-RST Key    
                
                                                              
Display changes to

   

 use </> key to select Block/UnBlock option,and operate  SET/F-RST Key                                                                                 
Display changes to

   

 use </> key to select Block/UnBlock option,and operate SET/F-RST Key                                                                                  
Display changes to

   
use </> key to select Block/UnBlock option,and operate   SET/F-RST Key                                                                              
Display changes to

                          

operate   SET/F-RST Key
                                                                                    
Display changes to:

  
     
select the device ID operate   SET/F-RST Key, use </> key
Display changes to

           
select baud rate ,operate SET/F-RST key, use </> key
Display changes to


Select Parity, operate SET/F-RST key, use </> key
Display changes to

                    

 operate SET/F-RST key
Display changes to

Select Y/N ( Y-yes, N-No] operate SET/F-RST key, use </> key
Display changes to

         

set date and SET/F-RST key, use </> key
[ use SET/F-RST Key to advance from date to time and time to year]
Display changes to

 SET/F-RST key
Display changes to

set time and SET/F-RST key, use </> key
                                [ use SET/F-RST Key to advance from Hour to Min and Min to Sec]
Display changes to
                  
operate SET/F-RST Key to come out of setting mode
Relay shows 

This completes the setting procedure for the Relay.
                




Relay Test Trip

1) Hold and release decrement key

2) Relay displays




3) To Trip, operate increment key. Relay and LED Test takes place.

3) Close< ?
Viewing Fault Records in the Relay – Press and release increment arrow key 






Trip Circuit Supervision (TCS):
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                            Prok dv’s


             PNA 442   5A ver 6.00





        R=0.0A                          Y=0.0A


        B=0.0A                          E=0.0A





                            Prok dv’s


             PNA 442   5A ver 6.00





        1.Relay Type


                              Settings >>





                 Password Option


                          Disabled                           





                   Password Option


                           Enabled                





                    Rated Current


                     5A  [1A/5A]            





                    Pri.  CT Ratio


                 4995/5   [5-5000]         





                    Line Frequency


                     60   [50/60 Hz]      





                 2. Phase Settings


                                                 >>


                        





                     Phase L.Set PS


                    0.50 ln [0.05-2.5]


                        





                     Phase Curve


                  Long Time Delay


                        





                       Phase TMS


                   1.00   [0.10-1.60]


                  


                        





                      Phase   H.Set


                          Enabled


                  


                        





                     Phase H.Set PS


                    5.0  ln[2.0-30.0]


                  


                        





                   Phase H.Set Time


                    0.0 Sec[0.0-1.6]


                  


                        





                 3. Earth Settings


                                               >>


                  


                        





                  Earth L. Set      PS


                   0.50 ln[0.05-0.8]


                                               


                  


                        





                      Earth Curve


                         1.3 sec’s


                   


                                               


                  


                        





                         Earth TMS


                   1.00   [0.10-1.60]


                   


                                               


                  


                        





                       Earth H.Set


                          Enabled


                  


                        





                   Earth H.Set  PS


                   5.0  ln[0.5-16.0]


                  


                        





                 4. Auto Reclosure


                                            Settings  >>


                  


                        





                      Auto Reclose


                          Enabled


                  


                        





                      AR shot1 Time


                      1    Sec[0-600]


                          


                  


                        





                      AR shot2 Time


                      2    Sec[0-600]


                          


                  


                        





                      AR shot3 Time


                      3    Sec[0-600]


                          


                  


                        





                      AR shot4 Time


                      4    Sec[0-600]


                          


                  


                        





                    AR Reclaim Time


                    10    Sec[1-600]


                          


                  


                        





                  5. Neg Phase Seq


                                      Settings >>


                          


                  


                        





               Negative Phase Seq


                          Enabled


                          


                  


                        





                           NPS PS


                    0.10   ln[0.1-2.5]


                          


                  


                        





                        NPS Curve


                      Definite Time


                          


                  


                        





                      NPS Def Time


                    0.10 sec[0.1-60]


                          


                  


                        





                        NPS Curve


                      Inverse Time


                      


                  


                        





                        NPS TMS


                   5.0      [5.0-60.0]


                      


                  


                        





                 6. Broken Conduct


                                         Settings >>


                      


                  


                        





                Broken Conductor


                                         Enabled


                      


                  


                        





                  BC NPS/PPS Ratio


                  0.50   [0.10-0.50]


                      


                  


                        





                  BC Definite Time


                    0.18Sec[.05-20]


                      


                  


                        





                 7. Harmonic Block


                                         Settings >>


                      


                  


                        





                 Phase Harmonics


                        UnBlock


                      


                  


                        





                 Phase Harmonics


                            Block


                      


                  


                        





                 Phase Block Time


                   0.1  Sec[0.1-20]


                      


                  


                        





                  Earth Harmonics        


                            Block             


                  


                        





                  Earth Block Time


                    0.1 Sec[0.1-20]          


                  


                        





                8. TC Supervision


                                    Settings >>        


                  


                        





                   Phase Harmonics


                          Unblock        


                  


                        





                    TC Supervision   


                           Enabled


                  


                        





                      TCS Trip Time


                     2.00 Sec[0.05-2]


                  


                        





                  9. CB Fail Detect


                                         Settings >>


                  


                        





                    CB Fail Detect


                          Enabled


                 


                  


                        





                    CB Fail Det Time


                   1.00   Sec[0.05-2]


                 


                  


                        





                   10. Trip 


                                     Settings >>


                                           


                   


                 


                  


                        





                        Trip Type


                            Latch


                                     


                                           


                   


                 


                  


                        





                   Trip Sense Time


                    1.00 sec[0.10-2]


                            


                                     


                                           


                   


                 


                  


                        





                11. Trip Relay/DO


                        Configure >>


                            


                                     


                                           


                   


                 


                  


                        





                 Phase L. Set Rly


                    1[Rly1-Rly4]


                            


                                     


                                           


                   


                 


                  


                        





                 Phase H. Set Rly


                     1[Rly1-Rly4]


                            


                                     


                                           


                   


                 


                  


                        





                   Earth L. Set Rly


                       1[Rly1-Rly4]


                            


                                     


                                           


                   


                 


                  


                        





                   Earth H. Set Rly


                       1[Rly1-Rly4]


                            


                                     


                                           


                   


                 


                  


                        





            Negative Phase Sequence


                      3      [Rly1-Rly4]


                            


                                     


                                           


                   


                 


                  


                        





               Broken Conductor


                      1[Rly1-Rly4]


                            


                                     


                                           


                   


                 


                  


                        





                    TC Supervision


                      1[Rly1-Rly4]


                            


                                     


                                           


                   


                 


                  


                        





                    CB Fail Detection


                    1           [Rly1-Rly4]


                            


                                     


                                           


                   


                 


                  


                        





                 Auto Reclosure(AR)


                 1          [Rly1-Rly2]


                            


                                     


                                           


                   


                 


                  


                        





                      AR Lock Out


                      1 [Rly1-Rly4]


                 


                            


                                     


                                           


                   


                 


                  


                        





                      DI Configure


                                             >>


                 


                            


                                     


                                           


                   


                 


                  


                        





                      CB Close DI


                     1     [DI1-DI6]


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                      CB Open DI


                     1     [DI1-DI6]


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                      CB Ready DI


                     1     [DI1-DI6]


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                     Protec. Block DI


                      1     [DI1-DI6]


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                     Remote Trip DI


                      1     [DI1-DI6]


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                 Remote Reset DI


                       1[DI1-DI6]


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                 13.DI Block Conf


                                             >>


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                   Phase Low Set


                            Block


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                   Phase High Set


                            Block


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                     Earth Low Set


                            Block


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                     Earth High Set


                            Block


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                     Neg Phase seq


                            Block


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                   Broken Conductor


                            Block


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                   Auto Reclosure(AR)


                            Block


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                  MODBUS UART


                                       Settings >>


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                         Slave-ID


                          1 [1-31]


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                         Baud Rate


                          9600 bps


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                            Parity


                             odd


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                            Clock


                                  Settings >>


                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                     Date:27/03/18


                    Change Date? Y


 Y                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                   Date [dd/mm/yy]


                         27/03/18


 Y                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                   Time: 16:49:42


                   Change Time ? Y


 Y                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





               Time [HH/MM/SS]


                         16:50:03


 Y                                             


                 


                            


                                     


                                           


                   


                 


                  


                        





                              Exit


                                              


                 


                            


                                     


                                           


                   


                 


                  


                        





      R=0.0A                              Y=0.0A


      B=0.0A                              E=0.0A


                                              


                 


                            


                                     


                                           


                   


                 


                  


                        





                   Relay Trip Test


                [>] Trip / Close [<]                                           


                 


                            


                                     


                                           


                   


                 


                  


                        





        99.R >                               5.1kA


      14:25                                28/03/18                            


                 


                            


                                     


                                           


                   


                 


                  


                        





To TCS Relay





To TCS Relay





NOTE: 52a and 52b contacts shows breaker close position.





V-





V+





Trip Coil





52ba





52a





External Trip Contact
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