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1 GETTING STARTED 1.1 IMPORTANT PROCEDURES

To help ensure years of trouble free operation, please read through the following chapter for information to help

guide you through the initial installation procedures of your new relay.

1.1.1 INSPECTION CHECKLIST

e Open the relay packaging and inspect the relay for physical damage

* View the rear name-plate and verify that the relay is the correct model ordered

Model Number-

RATINGS:
Control Power:  88-300V DC @ 35W / 77-265V AC @ 35VA
Contact Inputs: 300V DC Max 10mA
Contact Outputs: Standard Pilot Duty / 250V AC 7.5A
360V A Resistive / 125V DC Break
4A @ LR = 40mS /300W

F3 0 Feeder Management Relays

Ui

Technical Support:
Tel: (905) 294-6222
Fax: (905) 201-2098

GE Power Management

http://www.ge.com/edc/pm ke iy

F30D00HCHFSAHGAMBBPS|
Mods: 000
Wiring Diagram: 2727777
Inst. Manual: D

Serial Number: | MAGC98000029
Firmware: D

Mfg. Date: 1998/01/05

BX7A

Serial Number

Figure 1-1: REAR NAME PLATE
» Ensure that the following items have been included with the relay:
* instruction manual
* software CD
* mounting screws

* registration card (attached as the last page of the manual)

NAM-PLTCOR

»  Fill out the registration form and mail it back to GE Power Management (include the serial number located

on the rear name-plate)

» For product information, instruction manual updates, and the latest software updates, please visit the GE

Power Management Home Page.

Note:
please contact GE Power Management immediately.

GE Power Management contact information:

GE Multilin

215 Anderson Avenue
Markham, Ontario
Canada L6E 1B3

Telephone:  (905) 294-6222
Fax: (905) 201-2098
Email: info.pm@edc.ge.com

Home Page: www.ge.com/edc/pm

<
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If there is any physical damage noticed on the relay, or any of the contents listed are missing,



1.2 URPC® SOFTWARE 1 GETTING STARTED

1.2.1 HARDWARE AND SOFTWARE REQUIREMENTS

The following minimum requirements must be met for the URPC® software to properly operate on a PC.

Processor:  Intel® Pentium 200 MMX recommended

Memory: 16 Mb minimum (32 Mb recommended)
Hard Drive: 20 Mb free space required before installation of URPC® software

o/s: Windows NT 4.X or Windows 95
Hardware: CD ROM drive

Unused communications port (i.e. Com 1)

1.2.2 SOFTWARE INSTALLATION

The faceplate keypad or the PC software can be used to communicate with the relay. The PC software is the
preferred method to edit settings and view actual values since the PC monitor can display more information in
a simple comprehensible format. Refer to the following instructions to install the URPC® software.

1. Start the Windows ® program.
2. Insert the URPC® software CD into the CD ROM drive.

3. If the installation program does not start automatically, from the START menu, choose RUN, type
d:\SETUP.EXE and press Enter.

<] Emgrams *

B Suecnd
B StypCicmn

4. Follow the on-screen instructions to install the URPC® software. The following window will appear, click on
NEXT to continue with the installation.

<
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1 GETTING STARTED 1.2 URPC® SOFTWARE
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5. If the software is not to be located in the default directory, type in the complete path including the new
directory name indicating where on the hard drive the URPC® software is to be installed.

6. Click NEXT to continue with the installation procedure.

S = o PR 1 R g RO

ookl B B e sl

oy
s

Vs s e = e PO iy i g o e e

T vy M.
T Pl b VPR Tamin |

_om [ o |

7. The default program group which the application will be added to is shown in this screen. If it is desired
that the application be added to an already existing program group, choose the group name from the list
shown.

8. Click NEXT to begin the installation procedure.

@ MULTILIN F30 Feeder Management Relay 1-3



1.2 URPC® SOFTWARE 1 GETTING STARTED

9. To complete the installation procedure, choose the option which restarts the computer and click FINISH.

1

Fotrg 1 iy g - ety gy s e o
Py ek v i s Bl B BT e s e

Db Pyl 0L R

10. After Windows has re-started, double click on the URPC® software icon to activate the application.

Refer to the HUMAN INTERFACES chapter for more information on using the URPC ® software.

¢
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1 GETTING STARTED 1.3 HARDWARE INSTALLATION

1.3.1 MOUNTING AND WIRING

Please refer to the HARDWARE chapter for detailed relay mounting and wiring instructions. Review all warn-
ings and safety precautions.

1.3.2 COMMUNICATIONS

The URPC® software can communicate to the relay via the faceplate RS232 port or the rear panel RS485 or
Ethernet ports. To communicate with the relay via the front RS232 port, a standard “straight through” serial
cable is used. The DB-9 male end is connected to the relay and the DB-9 or DB-25 female end is connected to
the PC for COM1 or COM2 respectively as described in the HARDWARE chapter.

I 1 E
— Control
Center
-----I
ETHERNET 10 Mbps remote
comm.
link
LOCAL
CONTROL
I E = [@]
_ ’ URPC ENGINEER
§
MODEM
115kbps ¢
©0 000
OR {

UR RELAY

REPORTS
SITENNNSS \ ‘

TROUBLE-SHOOTING
COMMISSIONING
SETTING CHANGES

Figure 1-2: RELAY COMMUNICATIONS OPTIONS

To communicate with the relay rear RS485 port from a computer RS232 port, GE Multilin’s RS232/RS485 Con-
verter box is needed. The RS232/RS485 converter box (catalog number F485) is connected to the computer
using a “straight through” serial cable. A shielded twisted pair (20, 22 or 24 AWG) cable is used to connect the
converter box to the relay rear terminals. The converter box ( +, -, GND) terminals are connected to the (B1,
B2, B3) relay terminals for relay COM1 respectively. The line should also be terminated in an RC network (i.e.
120 ohm, 1nF) as described in the HARDWARE chapter.

@ MULTILIN F30 Feeder Management Relay 1-5



1.3 HARDWARE INSTALLATION 1 GETTING STARTED

1.3.3 FACEPLATE KEYPAD

~
= @ ©E2 EI EB
=== E1 E KN
=R BE B
) @ () EN EN EA
=

Figure 1-3: KEYPAD

Display messages are organized into pages under the main headings, Actual, Settings, Commands, and Tar-
gets. The [menu] key is used to navigate through the main heading pages. Each main heading page is further
broken down into logical subgroup messages. The @ (] MESSAGE [p) [ keys may be used to navigate
through the subgroups.

The @ VALUE @ keys are used to scroll through variables in the setting programming mode. They will incre-
ment and decrement numerical setting values. Alternatively, these values may be entered with the numeric
keypad.

The key is used to store altered setting values. The key may be pressed at any time for context
sensitive help messages.

The key is used to initiate, and advance to, the next character in text edit mode or to enter a decimal point.
The VALUE keys are used to scroll through alphanumeric values in text edit mode.

1.3.4 FACEPLATE DISPLAY

Figure 1-4: DISPLAY

All messages are displayed on a 2 x 20 character vacuum fluorescent display to make them visible under poor
lighting conditions. Messages are displayed in plain English and do not require the aid of an instruction manual
for deciphering. While the keypad and display are not actively being used, the display will default to defined
messages. Any high priority event driven messages will automatically override the default messages and
appear on the display.

<
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1 GETTING STARTED 1.3 HARDWARE INSTALLATION

1.3.5 LED INDICATORS

STATUS EVENT CAUSE
O IN SERVICE O VOLTAGE
O TROUBLE O CURRENT RESET [ |
O TEST MODE O FREQUENCY
O TR O OTHER user1[ |
O ALARM O PHASE A
O PICKUP O PHASE B USER2|:|

O PHASEC
O NEUTRAL/GROUND USER 3|:|

Figure 1-5: LED INDICATOR PANEL

There are several groups of LED indicators. The RESET key is used to reset any latched output, LED indica-
tors, or event messages once the condition has been cleared. The RS232 port is intended for connection to a
portable PC.

a) Status Indicators

* IN SERVICE: Indicates that control power is applied; all monitored I/O and internal systems are OK; the
relay has been programmed.

* TROUBLE: Indicates that the relay has detected an internal problem.
* TEST MODE: Indicates that the relay is in test mode.

* TRIP: Indicates that an output relay selected to be a “Trip” type has operated. This indicator always latches
and the Reset command must be initiated when no “Trip” type output relays are operated to reset this indi-
cator.

 ALARM: Indicates that an output relay selected to be an “Alarm” type is currently operated. This indicator
is never latched.

* PICKUP: Indicates that an element is picked up. This indicator is never latched.

b) Event Cause Indicators

Indicate the input type that was involved in a condition detected by an element that is operated or has a latched
flag waiting to be reset.

* VOLTAGE: Indicates voltage was primarily involved.

* CURRENT: Indicates current was primarily involved.

»  FREQUENCY: Indicates frequency primarily was involved.

e OTHER:

 PHASE A: Indicates phase A was involved.

 PHASE B: Indicates phase B was involved.

 PHASE C: Indicates phase C was involved.

« NEUTRAL/GROUND: Indicates neutral or ground was involved.

-
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1.4 KEYPAD NAVIGATION 1 GETTING STARTED

1.4.1 MENU NAVIGATION

Press the [menu] key to display the desired header display page. The header title will flash momentarily and

the header display page will appear on the display. Each press of the [wenv] key advances through the main
heading pages as illustrated.

(oo = I = (oo = (oo
ACTUAL SETTINGS COMMANDS TARGETS
J J J J
HE Al ACTUAL VALUES HE S1 SETTINGS B CLEAR RECORDS No Active
HE STATUS mE PRODUCT SETUP u Targets

1.4.2 MENU HIERARCHY

The setting and actual value messages are setup in a hierarchical format. The header display pages are indi-
cated by the double scroll bar characters (Em), while sub-header pages are indicated by a single scroll bar
character (B). The header display pages are at the highest level of the hierarchy and the sub-header display
pages fall below this level. The MESSAGE (4 and MESSAGE [ keys are used to move within a group of
headers, sub-headers, setting values or actual values. Continually pressing the MESSAGE [p) key from a
header display, displays more specific information for the header category. Conversely, continually pressing
the ({§ MESSAGE key from a setting value or actual value display will return to the header display.

Highest Level Lowest Level (Setting Value)
EE S1 SETTINGS ap B PASSWORD ap ACCESS LEVEL:
EE PRODUCT SETUP B SECURITY Restricted

5

HE S2 SETTINGS
HE SYSTEM SETUP

¢
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1 GETTING STARTED 1.4 KEYPAD NAVIGATION

1.4.3 SETTINGS NOT PROGRAMMED

The relay is defaulted to the 'Settings Not Programmed' state before it leaves the factory. This safeguards
against the installation of a relay whose settings have not been entered. In addition, a relay in the ‘Not Pro-
grammed’ state blocks signaling of any output relay, and turns off the IN SERVICE indicator.

RELAY SETTINGS:
Not Programmed

Move to message S1 PRODUCT SETUP \ INSTALLATION \ RELAY SETTINGS:. To put the relay in the 'Pro-
grammed' state, press the @ VALUE @ key once and press [=v=r]. The faceplate IN SERVICE indicator will
now turn on.

The Settings for the relay can be setup manually (refer to HUMAN INTERFACES chapter, RELAY SETTINGS
NOT PROGRAMMED section) or remotely by editing a URPC® software Settings file which can be down-
loaded (refer to HUMAN INTERFACES chapter).

1.4.4 RELAY PASSWORDS

It is recommended that passwords be setup on the relay for each security level and assigned to specific per-
sonnel. There are four password security access levels:

1. COMMAND

The COMMAND access level restricts the user from making any settings changes, but allows the user to
perform the following operations:

« change state of virtual settings

* clear event record

» clear setting changes record

« clear oscillography record
2. SETTING

The SETTING access level allows the user make any changes to any of the setting values.
3. MASTER

The MASTER access level allows the user to perform changes to both COMMAND and SETTING setting
values.

4. FACTORY SERVICE
The FACTORY SERVICE access level is restricted to factory service personnel only.

(Refer to the HUMAN INTERFACES chapter for complete instructions on setting up security level pass-
words.)

<
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1.4 KEYPAD NAVIGATION 1 GETTING STARTED

1.4.5 COMMISSIONING

1

(Refer to the COMMISSONING chapter for guidance on commissioning the relay.)

<
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2 PRODUCT DESCRIPTION 2.1 INTRODUCTION

2.1.1 OVERVIEW

The F30 Relay is a microprocessor based relay designed for the protection of primary feeders. Overcurrent
and undervoltage protection, fault diagnostics, power metering, and RTU functions are provided. The F30 pro-
vides instantaneous and time overcurrent protection for phase, neutral and ground faults. The time overcurrent
function provides multiple curve shapes or FlexCurve™ for optimum co-ordination. A sensitive ground fault
feature is available.

Diagnostic features include a sequence of events record of 1024 time-tagged events. The internal clock used
for time-tagging can be synchronized with an IRIG-B signal. This precise time stamping allows the sequence of
events to be determined throughout the system. A snapshot of measured parameters is recorded when an
event occurs to reflect the state of the relay at the time of the event. Events can also trigger oscillography data
capture which records measured parameters before and after the event for viewing on a PC. These tools will
significantly reduce troubleshooting time and simplify report generation in the event of system faults.

A faceplate RS232 port may be used for programming of settings and for monitoring, using a portable com-
puter. A variety of communications modules are available. Two rear RS485 ports are standard to allow inde-
pendent access by operating and engineering staff. All serial ports use the Modbus® RTU protocol and may be
connected to system computers with baud rates up to 115 kbps. Optional communications modules include a
10BaseF Ethernet interface which can be used to provide fast, reliable communications in noisy environments.
Another option provides two 10BaseF fiber optic ports for redundancy. The Ethernet port supports MMS/UCA
2.0 protocol.

The relay uses flash memory technology, which allows field upgrading as new features are added. The testing
features can be used to verify and test settings of protection or monitoring elements.

The Figure 2-1: SINGLE LINE DIAGRAM, illustrates the relay functionality using ANSI (American National
Standards Institute) device numbers.

¢
BI@

52( _______________________________________ 1

Tp ——— _»prk

--p» Monitoring

50P2 g 51P1

METERING

F30 Feeder Management Relayo w

' 832703AB.CDR

Figure 2—1: SINGLE LINE DIAGRAM
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2.1 INTRODUCTION 2 PRODUCT DESCRIPTION

Voltage and current metering is built into the relay as a standard feature. Both of these parameters are avail-
able as the RMS magnitude or fundamental frequency magnitude and angle (phasor). Power and power factor

measurements are also provided.

2.1.2 ORDERING

The relay is available as a 19 inch rackmount horizontal unit, and consists of four UR modules: Power Supply,
CPU, CT/VT DSP and Digital Input/Output. Each of these modules can be supplied in a number of configura-
tions which must be specified at the time of ordering. The information required to completely specify the relay
is provided in the following table. (Full details of the modules that are available for the relay are contained in

the HARDWARE chapter.)

Table 2-1: ORDER CODES

F30- *00-H

Base Unit F30 | | |

CPU A | |

(.

cl |

o | |

|

Software Options 00 |

Mounting H
Faceplate

Power Supply

CTIVT

Digital 1/0 1

1custom I/0 configurations available.
Accessories

DEMO Sturdy carrying case

2-2

0o——————— —[g

*

D kk | kR _ |\ %%

I —_——————— — —

8A
8B

6A
6B

6A
6B
6C
6D
6E
XX

Consult factory with requirements.

F30 Feeder Management Relay

Base Unit
RS485 + RS485

RS485 + 10BaseF
RS485 + Redundant 10BaseF

No Software options

Horizontal

Faceplate with keypad and display

24/48 V(Low); 19-60 VDC, 19-81 VAC
125/250 V (High); 88-300 VDC, 70-265 VAC

Standard 4CT/4VT
Standard 3CT and Sensitive ground CT/4VT

2 Form-A, 2 Form-C, 8 inputs
2 Form-A, 4 Form-C, 4 inputs
8 Form-C outputs

16 inputs

4 Form-C, 8 inputs

No module

€



2 PRODUCT DESCRIPTION 2.2 TECHNICAL SPECIFICATIONS

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE

2.2.1 PROTECTION ELEMENTS

Note: [ x] indicate 1A secondary CT specifications, other values are for 5A secondary.

PHASE/NEUTRAL/GROUND TOC

Current:
Pickup Level:

Dropout Level:
Level Accuracy:

Curve Shapes:

Curve Multiplier:

Reset Type:
Timing Accuracy:

Fundamental or RMS

0.25 [0.05] to 100.00 [20.00] A in
steps of 0.01

97% to 98% of Pickup

+ 0.75% of reading or + 1% of rated
(whichever is greater)

from 0.1 to 2.0 x CT rating

+ 1.5% of reading > 2.0 x CT rating
IEEE Moderately/Very/Extremely
Inverse

IEC (and B.S.) A/B/C and Short
Inverse

GE IAC Inverse, Short/Very/
Extremely Inverse

1%t

FlexCurve™ (Programmable)
Definite Time (0.01s base curve)

Time Dial = 0.00 to 600.00 in steps
of 0.01

Instantaneous/Timed (per |IEE)

at > 1.03 x Actual Pickup

+ 3.5% of operate time or £ 40ms
(whichever is greater)

PHASE/NEUTRAL/GROUND IOC

Current:
Pickup Level:

Dropout Level:
Level Accuracy:

Overreach:
Operate Delay:
Reset Delay:
Operate Time
Timing Accuracy:

Fundamental only

0.25[0.05] to 115.00 [23.00] A in
steps of 0.01

97% to 98% of Pickup

+ 0.75% of reading or + 1% of rated
(whichever is greater)

from 0.1 to 2.0 x CT rating

+ 1.5% of reading > 2.0 x CT rating

<2%

0.00 to 600.00 in steps of 0.01 s
0.00 to 600.00 in steps of 0.01 s
<20 ms @ 1.5 x Pickup @ 60Hz

Operate @ 1.5 x Pickup =
+3% or +4 ms
(whichever is greater)

SENSITIVE GROUND TOC

Current:
Pickup Level:

Dropout Level:

@ MULTILIN

Fundamental or RMS

0.025 [0.005] to 10.00 [2.00] A in
steps of 0.01

97% to 98% of Pickup

Level Accuracy:

Curve Shapes:

Curve Multiplier:

Reset Type:
Timing Accuracy:

+ 0.75% of reading or + 1% of rated 2
(whichever is greater)

from 0.01 to 0.2 x CT rating

+ 1.5% of reading > 0.2 x CT rating

IEEE Moderately/Very/ Extremely
Inverse
IEC(andB.S.)A/B/CandShortinverse
IAC Inverse, Short/Very/Extremely
Inverse

1%t

FlexCurve™ (Programmable)
Definite Time (0.01s base curve)

Time Dial = 0.00 to 600.00 in steps
of 0.01

Instantaneous/Timed (per IEEE)

at > 1.03 x Actual Pickup

+ 3.5% of operate time or £ 40 ms
(whichever is greater)

SENSITIVE GROUND I0C

Current:
Pickup Level:

Dropout Level:
Level Accuracy:

Overreach:
Operate Delay:
Reset Delay:
Operate Time:
Timing Accuracy:

UNDERVOLTAGE
Voltage:

Pickup Level:
Dropout Level:
Level Accuracy:
Curve Shapes:

Curve Multiplier:

Timing Accuracy:

F30 Feeder Management Relay

Fundamental only

0.025 [0.005] to 11.50 [2.30] A in
steps of 0.01

97% to 98% of Pickup

+ 0.75% of reading or + 1% of rated
(whichever is greater)

from 0.01 to 0.2 x CT rating

+ 1.5% of reading > 0.2 x CT rating

<2%

0.00 to 600.00 in steps of 0.01 s
0.00 to 600.00 in steps of 0.01 s
<20 ms @ 1.5 x Pickup @ 60Hz

Operate @ 1.5 x Pickup
3% or+x4ms
(whichever is greater)

Fundamental

0.00 - 250.00 V in steps of 0.01
102 to 103 % of Pickup

+ 0.5% of reading from 10 to 208 V
GE IAV Inverse

Definite Time (0.1s base curve)

Time Dial = 0.00 to 600.00 in steps
of 0.01

at < 0.90 x Pickup
+ 3.5% of operate time or + 40 ms
(whichever is greater)



2.2 TECHNICAL SPECIFICATIONS 2 PRODUCT DESCRIPTION

MONITORING

OSCILLOGRAPHY

Records: 1 x 72 Cycles to 15 x 9 Cycles (con-
figurable)

Sampling Rate: 64 samples per power frequency
Cycle

Triggers: any element pickup or operate
digital input change of state
digital output change of state
FlexLogic™ equation

Data: AC input channels

digital input state
element state
digital output state

EVENT RECORDER

Capacity: 1024 events

Time-tag: To 1 millisecond

Triggers: any element pickup or operate
digital input change of state
digital output change of state
setting changes
self test events

METERING

RMS CURRENT - Phase, Neutral and Ground
Accuracy: + 0.25% of reading or +0.1% of
rated (whichever is greater)
from 0.1 to 2.0 x CT rating
+ 1.0% of reading @ > 2.0 x CT rat-

ing

RMS VOLTAGE
Accuracy:

APPARENT POWER VA
Accuracy:+1.0% of reading

REAL POWER WATT

+ 0.25% of reading from 10 to 208V

Accuracy: +1.0% of reading @ PF between
+0.8 and 1.0

REACTIVE POWER var

Accuracy: +1.0% of reading @ PF between

+0.2 and 0.0

2-4 F30 Feeder Management Relay

Power Factor

Accuracy: +0.02
INPUTS

AC CURRENT

CT Rated Primary: 1to 50 000 A

CT Rated Secondary: 1 A or 5 A by connection
Frequency Range: 20 to 65 Hz.
Relay Burden: < 0.2 VA @ rated secondary

Conversion Range:  0.01to 46 x CT rating RMS sym-
metrical

20 msec. @ 250 times rated
1 sec. @ 100 times rated
Cont. @ 3 times rated

AC SENSITIVE GROUND CURRENT
CT Rated Primary: 1to 50000 A

CT Rated Secondary: 1 A or 5 A by connection
Frequency Range: 20 to 65 Hz.
Relay Burden: < 0.2 VA @ rated secondary

Conversion Range:  0.001 to 4.6 x CT rating RMS sym-
metrical

Current Withstand:

Current Withstand: 20 msec. @ 250 times rated
1 sec. @ 100 times rated
Cont. @ 3 times rated

AC VOLTAGE

VT Rated Secondary: 50.0 to 240.0 V

VT Ratio: 0.1-24000.0

Frequency Range: 20 to 65 Hz.

Relay Burden: <0.25VA @ 120V

Conversion Range: 1to 275V

Voltage Withstand: Cont. @ 260 V to neutral

1 Min./Hr @ 420 V to neutral
CONTACT INPUTS
Dry Contacts: 1000 Q Maximum
Wet Contacts: 300 VDC Maximum
Selectable Thresholds: 16 V, 30 V, 80V, 140 V
Recognition Time: <4 ms.

€



2 PRODUCT DESCRIPTION 2.2 TECHNICAL SPECIFICATIONS

2.2.2 POWER SUPPLY

LOW RANGE
Nominal DC Voltage: 24 - 48

Min./Max. DC Voltage:19 / 60

HIGH RANGE
Nominal DC Voltage: 125 - 250

Min./Max. DC Voltage:88 / 300
Nominal AC Voltage: 100 - 240 @ 48-62 Hz
Min./Max. AC Voltage: 88 /288 @ 48-62 Hz

ALL RANGES

Volt Withstand: 2 x Highest Nominal Voltage for

10ms
Voltage Loss Hold-Up: 100 ms
Power Consumption: Typical = 35 VA

2.2.3 OUTPUTS

FORM-A RELAY
Make and Carry for 1.0 sec:30 A @ 300 VDC (ANSI)

Carry Continuous: 6 A @ 300 VDC.
Break @ L/R of 40 ms:0.5 ADC Max.
Operate Time: <4 ms.

Silver alloy

FORM-C AND CRITICAL FAILURE RELAY
Make and Carry for 0.2 sec: 30 A @ 300 VDC (ANSI)

Carry Continuous: 6 A @ 300 VDC.
Break @ L/R of 40 ms:0.1 ADC Max.
Operate Time: <8 ms.

Silver alloy

Contact Material:

Contact Material:

CONTROL POWER EXTERNAL OUTPUT
(for Dry Contact Input)

Capacity: 100 mA DC @ 48 VDC

Isolation: + 300 Vpk

COMMUNICATIONS

RS232: Front Port (19.2 kbps, Modbus®
RTU)

RS485: 1 or 2 Rear Ports (up to 115 kbps,
Modbus® RTU) Isolated together @
36Vpk

10BaseF or dual-redundant
10BaseF; MMS/UCA 2.0
(10BaseF: 820 nm, multi-mode,
fiber optic with ST connector)

Ethernet port:

2.2.4 ENVIRONMENTAL

Operating Temperature Range:-40° C to +60° C
Ambient Storage Temperature: -40° C to +80° C

Humidity (noncondensing): up to 95%

2.25TYPE TESTS

Electrical Fast Transient: ANSI/IEEE C37.90.1
BS EN 61000-4-4

Oscillatory Transient: ANSI/IEEE C37.90.1
Insulation Resistance: IEC 255-5

Dielectric Strength:  IEC 255-6, Series C 2240V
ANSI/IEEE C37.90

€

Electrostatic Discharge :EN 61000-4-2
Surge Immunity: EN 61000-4-5

RFI Susceptibility: ANSI/IEEE C37.90.2
EN 61000-4-3

Note: Type test report available upon request.
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2.2 TECHNICAL SPECIFICATIONS 2 PRODUCT DESCRIPTION

2.2.6 PRODUCTION TESTS

Dielectric Strength:

AC: ANSI/IEEE C37.90 (CT, VT, Control
Power & Contact Inputs)
DC: Contact Outputs

2.2.7 APPROVALS

UL Certification applied for
CSA Certification applied for
ISO9001 Registered

¢
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3 HARDWARE 3.1 DESCRIPTIONS

3.1.1 PANEL CUTOUT

The relay is a 4RU, 19 inch rack configuration with a removable faceplate for switchgear mounting. The modu-
lar design allows the relay to be easily upgraded or repaired by a qualified service person. The faceplate is
hinged, to allow for easy access to the removable modules or removable for mounting on doors with limited
rear depth. There is also a removable dust cover that fits over the faceplate and must be removed when
attempting to access the keypad or RS232 communications port.

Case dimensions are as shown in Figure 3—1: UR RELAY MOUNTING AND DIMENSIONS DRAWING, along
with panel cutout details for panel mounting. When planning the location of your panel cutout, ensure that pro-
vision is made for the faceplate to swing open without interference to, or from, adjacent equipment.

The relay must be mounted such that the faceplate sits semi flush with the panel or switchgear door, allowing
the operator access to the keypad or RS232 communications port. The relay is secured to the panel with the
use of four screws supplied with the relay.

HORIZONTAL (19" 4RU)

BEZEL OUTLINE
TOP VIEW 8x0.156 @
17.52" O .
(44.5) 1875
— @
t
o 425 6.960
88" | 10.875" 69 4755 77
@26 | @m) (121)
9.70"
(@41 0.375 i
©5)
5.000
Ll
9.520
L (242)
14.520
| = (369)
17.720
Brackets repositioned (450)
for switchgear mfg.
REMOTE MOUNTING
INCHES
— —_—
(mm) PANEL MOUNTING 4%0.28" Dla.
FRONT VIEW @

18.37"

L C] ‘ (467)

—_
=
J
@
=
ey
<|——s1~1
=
_llh_lll_

UR Series 7.00" cuTouT
= @MU”'L'N ok Rower Managerent
19.00" —
| 17.75" | 137"
(483) ! (451) T (34.5)

827704A7.DWG

Figure 3—-1: UR RELAY MOUNTING AND DIMENSIONS DRAWING

<
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3.1 DESCRIPTIONS 3 HARDWARE

3.1.2 MODULE WITHDRAWAL / INSERTION

been removed from the unit. Inserting an incorrect module type into a slot may
result in personal injury, damage to the unit or connected equipment, or undesired
operation!

ﬂ WARNING: Module withdrawal and insertion may only be performed when control power has

The relay, being modular in design, allows for the withdrawal and insertion of modules. Modules must only be
replaced with like modules in their original factory configured slots.

The faceplate can be opened to the left, once the sliding latch on the right side has been pushed up, as shown
in the drawing below. This allows for easy accessibility of the modules for withdrawal.

Figure 3-2: UR MODULE WITHDRAWAL/INSERTION

WITHDRAWAL : The ejector/inserter clips located at the top and at the bottom of each module, must be pulled
simultaneously in order to release the module for removal. Before performing this action, control power must
be removed from the relay . The original location of the module should be recorded to help ensure that the
same or replacement module is inserted into the correct slot. Modules with current input, provide automatic
shorting of external CT circuits.

INSERTION: Take care to ensure that the correct module type is inserted into the correct slot position. The
ejector/inserter clips located at the top and at the bottom of each module, must be in the disengaged position
as the module is smoothly inserted into the slot. Once the clips have cleared the raised edge of the chassis,
engage the clips simultaneously. When the clips have locked into position, the module will be fully inserted.

¢
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3 HARDWARE 3.1 DESCRIPTIONS

3.1.3 REAR TERMINAL LAYOUT

1Az8s3000029

F30 Feeder Management Relay”
)

GE Power Management

75/
ak
4A@ LR - 40mS / 300\ 801105
itp:/[www.ge.com/edc/pm Il"”l"” |III|”|”|” "

83270081 COR

Figure 3—-3: REAR TERMINAL VIEW

3.1.4 REAR TERMINAL ASSIGNMENTS

The relay follows a convention with respect to terminal number assignments. They are three characters long
assigned by module slot position, row number, and column letter.

Figure 3—4: EXAMPLE OF DIGITAL I/0 OR DSP MODULE IN F & H SLOTS

-
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3.2 WIRING 3 HARDWARE

3.2.1 TYPICAL WIRING DIAGRAM

POSITIVE WATTS
ABC — (1Amp CT)
L
|| .i ¥
|- - - - - _I .
|
I all
I . I|II =
! ;&J sJ.J \-kJ !
|
| ()
L | | | |
: I
|
OPEN DELTA I 1
VT CONNECTION {ABC) 1
r—-—-—-—=-=-=-= 1
: W‘I - -
| I |
| [ |
| I [ |
| 1 |
c
. 7.0 0 0N
A
| | [ |
" [ [ [ 1 | 1
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(Dry) H7c| + | CONTACTIN H7c H1 H1b|
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H7b| - COMMON H7b H2 H2b|
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g — H3c
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© 70 |2
a| = SURGE |3 % 3
— B8b|-L FILTER  |* n
ND |5
% ] 6
Fib @://
ol :z@?\ <09 10BaseF| NORMAL a = GE Power Management 7
P \_E/@ o 8
Gl0BaseF| awmeanate | °GM F30 9
Twisted
e (] 10BaseT| TEST ONLY FEEDER MANAGEMENT RELAY» oom
;i: = RS485 CONNECTOR
= com 2
[ D5b] com RS-232
= N ;2: a RIGB | $ oee 2
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(Rear View)

Figure 3-5: TYPICAL WIRING DIAGRAM

€

3-4 F30 Feeder Management Relay



3 HARDWARE 3.2 WIRING

3.2.2 CONTROL POWER

ﬂ CAUTION: Control power supplied to the relay must be connected to the matching power sup-

ply range of the relay. If the voltage is applied to the wrong terminals, damage may
occur.

The power supply module of the relay is designed for two voltage ranges. Each range has a dedicated input for
proper operation. The ranges are as shown below (see the specifications for detailed ranges):

Table 3-1: CONTROL POWER VOLTAGE RANGE

RANGE Nominal Voltage
LO 24/48 V
HI 125/250 V

This module provides power to the relay and supplies power for dry contact input connections.

+
CONTROL C
POWER @

HEAVY COPPER CONDUCTOR

OR BRAIDED WIRE D D

SWITCHGEAR
GROUND BUS

B8b|B8a|B6alB6b|B5b
— + +
Low | Hi

CONTROL
POWER

—
L—1

M- —
mMOIUCWU,

INTERNALLY
/J7 FUSED RELAY

L "

827759A4.DWG

Figure 3—6: CONTROL POWER CONNECTION

The power supply module provides 48 VDC power for dry contact input connections and a critical failure relay.
(See Figure 3-5: TYPICAL WIRING DIAGRAM). The critical failure relay is a Form-C that will be energized
once control power is applied and the relay has successfully booted up with no critical self-test failures. If any
of the on-going self-test features detect a critical failure or control power is lost, the relay will de-energize.

@ MULTILIN
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3.2 WIRING 3 HARDWARE

3.2.3 AC CURRENT TRANSFORMER INPUTS

the secondary rating of the connected CTs. Unmatched CTs may result in equip-

n CAUTION: Verify that the connection made to the relay nominal current of 1 A or 5 A matches
ment damage or inadequate protection.

VT connections for both WYE-VTs for ABC and ACB phase rotations are identical, as shown in Figure 3-5:
TYPICAL WIRING DIAGRAM, VT connections for open-delta VTs for use on ABC rotation systems are also
shown on Figure 3-5: TYPICAL WIRING DIAGRAM, and for ACB rotation below in Figure 3-8: OPEN DELTA
VT CONNECTION - ACB ROTATION.

The CT/VT module may be ordered with a standard ground current input that is the same as the phase current
inputs (type 8A) or with a sensitive ground input (type 8B) which is 10 times more sensitive (see the specifica-
tions for more details). Each AC current input has an isolating transformer and an automatic shorting mecha-
nism that shorts the input when the module is withdrawn from the chassis. There are no internal ground
connections on the current inputs. Current transformers with 1 to 50000 A primaries and 1A or 5A secondaries
may be used.

CT connections for both ABC and ACB phase rotations are identical, as shown in Figure 3-5: TYPICAL WIR-
ING DIAGRAM.

The exact placement of a zero sequence CT, so that ground fault current will be detected, is shown below.
Twisted pair cabling on the zero sequence CT is recommended.

UNSHIELDED CABLE SHIELDED CABLE
GROUND CONNECTION TO NEUTRAL
o WUST BE ON SOURCE SIDE RCE  srmess cone
A B c N G A 8 c SHIELDS

GROUND
OUTSIDE CT

L— \L
o v

~ et TO GROUND

o HEEN

/\/ 996630a4
LOAD
Figure 3—7: ZERO SEQUENCE CORE BALANCE CT INSTALLATION
/,
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3 HARDWARE 3.2 WIRING

3.2.4 AC VOLTAGE TRANSFORMER INPUTS

VT connections for both WYE-VTs for ABC and ACB phase rotations are identical, as shown in Figure 3-5:
TYPICAL WIRING DIAGRAM, VT connections for open-delta VTs for use on ABC rotation systems are also
shown on Figure 3-5: TYPICAL WIRING DIAGRAM, and for ACB rotation below in Figure 3-8: OPEN DELTA

VT CONNECTION - ACB ROTATION.

ABC

w
11
|

A
@
: t |
(5] Q © Q ] (*]
n n ({e] [{~] N~ N~
L LL L L L (1
& <« @ m | 0o
S S 5 > 3 3

SURRUY

VOLTAGE INPUTS
832725A2.CDR

Ed

Figure 3—8: OPEN DELTA VT CONNECTION - ACB ROTATION
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3.2 WIRING 3 HARDWARE

3.2.5 CONTACT INPUTS/OUTPUTS

Digital I/O modules have a total of 24 terminal connections. They are arranged as 3 terminals per row, with a
total of 8 rows. A given row of three terminals may be used for the outputs of one relay. For example, for Form-
C relay outputs, the terminals connect to the normally open (NO), normally closed (NC), and common contacts
of the relay. For a Form-A or SCR output, two of the terminals are used for the NO output and the third is used
for current detection for supervision features. The configuration of the terminals for contact inputs is different.
When a digital /0O module is ordered with contact inputs, they are arranged in groups of four and use two rows
of three terminals. Ideally, each input would be totally isolated from any other input. This would however
require that every input have two dedicated terminals and limit the available number of contacts based on the
available number of terminals. So, although each input is individually optically isolated, each group of four
inputs uses a single common as a reasonable compromise. This allows each group of four outputs to be sup-
plied by wet contacts from different voltage sources (if required) or a mix of wet and dry contacts.

The tables below illustrate the module types (6A, 6B, 6C, 6D, 6E) and contact names that may be ordered for
the relay. Since an entire row is used for a single contact output, the name is assigned using the module slot
position and row number. However, since there are two contact inputs per row, the names are assigned by
module slot position, row number, and column position.

Table 3-2: I/O MODULE ASSIGNMENTS

~6A 1/0 MODULE ~6B 1/0 MODULE ~6C 1/O MODULE

Terminal Output or Terminal Output or Terminal Output or

Assignment Input Assignment Input Assignment Input

~1 Form-A ~1 Form-A ~1 Form-C
~2 Form-A ~2 Form-A ~2 Form-C
~3 Form-C ~3 Form-C ~3 Form-C
~4 Form-C ~4 Form-C ~4 Form-C

~ba, ~5¢ 2 Inputs ~5 Form-C ~5 Form-C

~6a, ~6¢ 2 Inputs ~6 Form-C ~6 Form-C

~7a, ~7c 2 Inputs ~7a, ~7c 2 Inputs ~7 Form-C

~8a, ~8¢c 2 Inputs ~8a, ~8¢c 2 Inputs ~8 Form-C
~6D I/O MODULE ~6E 1/0 MODULE

Terminal Output or Terminal Outputs or

Assignment Inputs Assignment Inputs

~1a, ~1c 2 Inputs ~1 Form-C

~2a, ~2c 2 Inputs ~2 Form-C

~3a, ~3c 2 Inputs ~3 Form-C

~4a, ~4c 2 Inputs ~4 Form-C

~5a, ~5¢ 2 Inputs ~b5a, ~5¢ 2 Inputs

~6a, ~6¢ 2 Inputs ~6a, ~6¢ 2 Inputs

~7a, ~7c 2 Inputs ~7a, ~7c 2 Inputs

~8a, ~8¢ 2 Inputs ~8a, ~8¢C 2 Inputs

NOTE: substitute the slot position where a tilde “~" appears

<
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3 HARDWARE 3.2 WIRING

~5a] + | CONTACTIN ~5a | DIGITALI/O 6A o ~1a
~5c| + | CONTACTIN -~5¢ ~1 ~1b
~6a| - | CONTACTIN ~6a ~1c
~6c| + | CONTACTIN ~6¢ o ~2a
~5b COMMON ~5b ~2 ~2b
~7a] + | CONTACTIN ~7a :g:
~7c | + | CONTACTIN -~7c %
~8a| ~ | CONTACTIN -~8a ~3 ~3b
- | ~3c
~8c| + | CONTACTIN ~8c e
~7b| - COMMON -~7b - % —h
~8b| — | SURGE — ~4c
~7a] + | CONTACTIN ~7a | DIGITALI/O 6B & 1a
~7c| + | CONTACTIN ~7c ~1 ~1b
~8a| + | CONTACTIN ~8a ~1¢
~8c| + | CONTACTIN -~8c e ~2a
~7b| - COMMON ~7b ~2 ~2b
~2¢
L
2 P ~8b| - SURGE a2
~1 ~1b ~3 f ~3b
~lc ~1a] + | CONTACTIN ~1a | - | ~3¢
~2a ~1c| + | CONTACTIN ~1¢c |® ~4a
~2 ~2b ~2a| + | CONTACTIN ~2a ~4 ? ~4b
~2c ~2c| + | CONTACTIN ~2¢ pe— P
s ~3a ~1b| - COMMON ~1b ~5a
"gb ~3a| + | CONTACTIN ~3a ~5 ? ~5b
Z 4" ~3c| + | CONTACTIN ~3c — ~5¢
4 - 4; ~4a| + | CONTACTIN ~4a ~6a
- ~4c| +~ | CONTACTIN ~4c ~6 ? ~6b
~g: ~3b| - | COMMON -~3b — ~6¢
-5 ~5b ~5a| + | CONTACTIN ~5a
~5o ~5¢c| + | CONTACTIN ~5¢
62 ~6a| ~ | CONTACTIN ~6a
-6 ~6b ~6c| + | CONTACTIN ~6c¢
~6c ~5b] - COMMON -5b
~7a ~7a] + | CONTACTIN ~7a
Q| ~7 ~7b ~7c| + | CONTACTIN ~7¢ |o
2 ~7c ~8a| + | CONTACTIN ~8a |5
= ~8a ~8c| + | CONTACTIN ~8¢c |Z
g ~8 ~8b ~7b| - COMMON ~7b |@
~8¢c -8b| = SURGE a
~5a| + | CONTACTIN ~5a | DIGITALI/O 6E ~1a
~5¢| + | CONTACTIN -~5¢ -1 ? ~1b
~6a| + | CONTACTIN ~6a | ¢
~6c| + | CONTACTIN ~6¢ ~2a
~5b| - COMMON ~5b ~2 ? ~2b
[ "'20
~7a| + | CONTACTIN ~7a e
~7¢| + | CONTACTIN ~7¢c .3 ? T
~8a| + | CONTACTIN ~8a S —r
~8c| + | CONTACTIN ~8c 0
~7b| - COMMON -~7b 4 % 0
~8b| — | SURGE — ~4¢ e
Figure 3-9: TYPICAL DIGITAL 1/0 WIRING MODULES
€3 mumLn
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3.2 WIRING 3 HARDWARE

CAUTION: CORRECT POLARITY MUST BE OBSERVED FOR ALL CONTACT INPUT CONNEC-
A TIONS OR EQUIPMENT DAMAGE MAY RESULT.

A dry contact has one side connected to terminal B3b. This is the +ve 48 VDC voltage rail supplied by the
power supply module. The other side of the dry contact is connected to the required contact input terminal.
Each contact input group has its own common (-ve) terminal which must be connected to the DC negative ter-
minal (B3a) of the power supply module. When a dry contact closes, a current of 1 to 3 mA will flow through the
associated circuit.

A wet contact has one side connected to the positive terminal of an external DC power supply. The other side
of this contact is connected to the required contact input terminal. In addition, the negative side of the external
source must be connected to the relay common (-ve) terminal of each contact input group. The maximum
external source voltage for this arrangement is 300 VDC.

The voltage threshold at which each group of four contact inputs will detect a closed contact input is program-
mable as 16 VDC for 24 Volt sources, 30 VDC for 48 Volt sources, 80 VDC for 110-125 Volt sources, and 140
VDC for 250 Volt sources.

Contact outputs may be ordered as Form-C or Form-A. The Form A contacts may be connected for external
circuit supervision. These contacts are provided with voltage and current monitoring circuits used to detect the
loss of DC voltage in the circuit, and the occurrence of DC current flowing through the contacts when the Form-
A contact closes. If enabled, the current monitoring can be used as a seal-in signal to ensure that the Form-A
contact does not attempt to break the energized inductive coil circuit and weld the contacts.

(Dry) DIGITAL 1/0 TYPE 6B (Wet)  IBIGITAL /0 TYPE 6B

I K7a] + |CONTAC 7a —{X7a] + JcoNTAC 7a
K7c] + |CONTAC 7a K7c| + [CONTACT 7a
K8a] + |CONTAC] [ K8a| + [CONTACT 8a
K8c| + |[CONTACT INK 8¢ 24-250V | K8c| + [CONTACT INK 8c
K7b] - | COMMON K 7b K7b] - | COMMON K 7b
Kb =]  SURGE | K8b] =]  SURGE |

[ =1 —
5 CRITICAL
c } FAILURE .
al -1 48vDC |7
[B3b[ <] ouTPUT Ja
 BObRHI o o\ rROL [2
36bJLOH “powEr |
36al - =
[B8al T | SURGE [0
38b| —|__ FILTER

[ XX @

827741A2.CDR

Figure 3-10: DRY AND WET CONTACT INPUT CONNECTIONS

¢
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3 HARDWARE 3.2 WIRING

3.2.6 RS232 FACEPLATE PROGRAM PORT

A 9 pin RS232C serial port is located on the relay’s faceplate for programming with a personal computer. All
that is required to use this interface, is a personal computer running the local PC software provided with the
relay. Cabling for the RS232 port is shown here for both 9 pin and 25 pin connectors.

Front panel 9 pin RS232 Program port

1: N/A
2: (Rx) Receive Data
3: (Tx) Transmit Data
4 N/A
PERSONAL 5: (SGND) Signal Ground
COMPUTER 6- N /A
FRONT PANEL 7 N/A
PROGRAM PORT 8: N/A
° > o S 9: N/A
e} o
] o
o o
- \/O
9 PIN
RS232 RS232
D CONNECTOR D CONNECTOR
RS252 INTERFACE coM1 OR oz
/ RELAY COMPUTER SERIAL PORT
Y 116 827758A2.0WG
™[ 2] 2 5 |ro
ol el 58 I re
| 4 | 4 120
sono [ 5 | 5 |7 |seno
| 6 | 616
e 714
N i
El 972
9 p\N/ \25 PIN

CONNECTOR CONNECTOR

Figure 3-11: RS232 FACEPLATE PROGRAM PORT CONNECTION

<
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3.2 WIRING 3 HARDWARE

3.2.7 RELAY COMMUNICATION PORTS

In addition to the RS232 port on the faceplate, the relay provides the user with two additional communication
port(s) depending on the CPU module installed.

Table 3-3: COMMUNICATION PORT OPTIONS

CPUType |COM1 COM 2
9A RS485 RS485
9D redundant 10BASE-F (LOBASE-T debug) RS485

®@1 OBaseF| NORMAL

[a]
[<;]
n T X com
gg: . RS485 < @103ase|= NORMAL | om|Q @wBaseF ALTERNATE | ©O
Daal com coM1 () 10BaseT| TESTONY | ! [} 10BaseT| TEST ONLY
+ + D3b| +
D3b RS485 D3b RS485 — RS485
Ddb} - COM 2 Dabj - COM 2 Dab COM 2
D5b | com D5b| com D5b| com
D5a| —+ D5a| + D5a| +
Seal - IRIG-B 5 Seal— IRIG-B 5 Seal IRIG-B 5
D7b| — SURGE o D7b| - SURGE o D7b] = SURGE GROUND | ©

Figure 3-12: TYPICAL COMMUNICATION MODULE WIRING

RS485 data transmission and reception are accomplished over a single twisted pair with transmit and receive
data alternating over the same two wires. Through the use of these port(s), continuous monitoring and control
from a remote computer, SCADA system or PLC is possible.

To minimize errors from noise, the use of shielded twisted pair wire is recommended. Correct polarity must also
be observed. For instance, the relays must be connected with all RS485 “+” terminals connected together, and
all RS485 “-” terminals connected together. The COM terminal should be connected to the common wire inside
the shield. To avoid loop currents, the shield should be grounded at one point only. Each relay should also be
daisy chained to the next one in the link. A maximum of 32 relays can be connected in this manner without
exceeding driver capability. For larger systems, additional serial channels must be added. It is also possible to
use commercially available repeaters to increase the number of relays on a single channel to more than 32.
Star or stub connections should be avoided entirely.

Lightning strikes and ground surge currents can cause large momentary voltage differences between remote
ends of the communication link. For this reason, surge protection devices are internally provided at both com-
munication ports. An isolated power supply with an opto-coupled data interface also acts to reduce noise cou-
pling. To ensure maximum reliability, all equipment should have similar transient protection devices installed.

¢
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3 HARDWARE 3.2 WIRING

€

/477 CHASSIS GROUND

Z; ()

DATA

HJWVH
f

Required

SCADA/PLC/ICOMPUTER

GROUND SHIELD AT
SCADA/PLC/ICOMPUTER  ONLY
OR AT UR RELAY  ONLY

(*) TERMINATING IMPEDANCE AT
EACH END (TYPICALLY 120 Ohms and 1 nF)

TWISTED
PAIR

SHIELD

RELAY
D2a | RS485+
RS485 PORT
D3a | RS485- |

D7b | SURGE Xx X
= ¥
D4a | COMP 485COM |

UP TO 32 DEVICES,
MAXIMUM 4000 FEET

DATA

RELAY
D2a | RS485 +
] D3a| 485-
= D7b | SURGE
D4a | comP 48scoM |
RELAY
z,()
Do 22
D3a 485 -
0 D7b | SURGE
L D4 |
a COMP 485COM LAST DEVICE

827757A4.DWG

Figure 3—13: RS485 SERIAL CONNECTION
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3.2 WIRING 3 HARDWARE

3.2.8 10BASE-F FIBER OPTIC PORT

DIRTY OR SCRATCHED CONNECTORS CAN LEAD TO HIGH LOSSES ON A FIBER

ﬂ CAUTION: ENSURE THE DUST COVERS ARE INSTALLED WHEN THE FIBER IS NOT IN USE.
LINK.

ﬂ CAUTION: OBSERVING THE TRANSMITTER OUTPUT MAY CAUSE INJURY TO THE EYE.

The fiber optic communication ports allow for fast and efficient communications between relays at 10 Mbps.
Optical fiber may be connected to the relay supporting a wavelength of 820 nanometers in multimode. Optical
fiber is only available for CPU type 9D. The 9D CPU has a 10BASE-F transmitter and receiver for optical fiber
communications and a second pair of identical optical fiber transmitter and receiver for redundancy.

The optical fiber sizes supported include 50/125 pm, 62.5/125 pym and 100/140 um. The fiber optic port is
designed such that the response times will not vary for any core that is 100 pm and less in diameter. For optical
power budgeting, splices are required every 1 km for the transmitter/receiver pair and the ST type connector
contributes for a connector loss of 0.2 dB. When splicing optical fibers, the diameter and numerical aperture of
each fiber must be the same. In order to engage or disengage the ST type connector, only a quarter turn of the
coupling is required.

¢
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3 HARDWARE 3.2 WIRING

3.2.9 IRIG-B
\
GPS SATELLITE SYSTEM
GPS CONNECTION
OPTIONAL
RIG-B UR SERIES RELAY
TIME CODE RCB8/50 COAXIAL CABLE
GENERATOR  —— : 5 TRosm
(DC SHIFT OR | _____ RECEIVER
AMPLITUDE MODULATED - -B(-
SIGNAL CAN BE USED) -] B9 JIRIG-B) |
— 4] )
™~ 827756A2.CDR

TO OTHER DEVICES
Figure 3-14: IRIG-B CONNECTION

IRIG-B is a standard time code format that allows stamping of events to be synchronized among connected
devices within 1 millisecond. The IRIG time code formats are serial, width-modulated codes which can be
either DC level shifted or amplitude modulated (AM). Third party equipment is available for generating the
IRIG-B signal; this equipment may use a GPS satellite system to obtain the time reference so that devices at
different geographic locations can also be synchronized.

€
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4 HUMAN INTERFACES 4.1 URPC® SOFTWARE INTERFACE

4.1.1 GRAPHICAL USER INTERFACE

The URPC® software provides a graphical user interface (GUI) as one of two human interfaces to a UR relay
device. The alternate human interface is implemented via the device’s faceplate keypad and display (see
FACEPLATE INTERFACE section).

The URPC® software program provides users with a single facility to configure, monitor, maintain and trouble-
shoot the operation of relay protection devices, connected over local or wide area communication networks.

The URPC® software interface can be used while disconnected (i.e. off-line) or connected (i.e. on-line) to a UR
device. In off-line mode, you can prepare a file of the device’s parameter settings for eventual downloading to
the device. In on-line mode, you can communicate with the device in real-time.

The URPC® software, provided with every UR device, can be run from any computer supporting Microsoft®
Windows 95® or Windows NT®.
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Figure 4-1: URPC ® SOFTWARE SAMPLE SCREEN
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4.1 URPC® SOFTWARE INTERFACE 4 HUMAN INTERFACES

4.1.2 URPC® SOFTWARE OVERVIEW

The URPC® software provides the interface through which you can:

» Configure a simple site of multiple relay devices sharing common communication networks
« Use, concurrently, various communications protocols over RS232, RS485, and optical fibre
e Send commands to communicating devices

» Configure relay protection algorithms, via tables or graphics

»  Specify/Modify all device settings

e Save/Print all or selected device settings

» Load entire or selected portions of settings files to any selected device

* Monitor relay status

*  Monitor, simultaneously, actual values from multiple sites and devices

* Monitor targets from individual devices and/or sites

* Read individual device and/or site event records

*  Perform waveform capture (oscillography)

*  Show/Print device oscillography waveforms graphically

» Upgrade the firmware in the device

» Get help on any topic

» Perform trouble-shooting and maintenance tasks

The following sub-sections present brief descriptions of the major user features of the URPC® software.
a) Using Settings Files
The URPC® software interface supports three ways of handling changes to a relay’s settings:

e You can initially use the URPC® software interface in off-line mode to create or edit relay settings files for
later writing to communicating relays.

e You can use the interface while connected to a communicating relay to directly modify the relay’s settings
via relay data view windows, and then forward the settings to the relay’s settings file.

e You can create/edit settings files and then write them to the relay while the interface is connected to the
relay.

Settings files are organized on the basis of file names assigned by the user. A settings file contains data per-
taining to:

* Device Definition
e Product Setup

e  System Setup

» FlexLogic

* Elements

e Inputs/Outputs

Factory default values are initially supplied and can be restored after any changes.

<
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4 HUMAN INTERFACES 4.1 URPC® SOFTWARE INTERFACE

b) Engaging a Communicating Device

You can use the URPC® software interface in connected mode to directly communicate with a relay device.
Communicating relay devices are organized and grouped into sites, where each device within a site shares the
same communications resources. Sites may contain any number of devices selected from the UR product
series.

c¢) Editing FlexLogic™ Equations

You can edit FlexLogic equations in order to customize the relay, from a list of elementary parameters and be
able to view the corresponding logic diagrams.

d) Viewing Actual Values

You can view real-time device data such as input/output statuses and measured parameters.

e) Viewing Triggered Events

While the interface is in on-line or off-line mode, you can view and analyze data generated by triggered power
disturbance events, via:

* Event Recorder facility

The event recorder captures contextual data associated with the last 1024 events, listed in chronological order
from most recent to oldest.
»  Oscillography facility

The oscillography waveform traces are used to give a visual display of power systems data and relay operation
data captured during specific triggered events.

f) Shell Support
» Execute

Any file which is double clicked or opened will launch the application or provide focus to the already opened
application. If the window is minimized when this occurs, it will be maximized. Under all these conditions, the
selected file is added to the Settings List window.

* File Drag and Drop

The Windows shell provides a mechanism to support drag and drop of files between its Explorer/file manager
programs and other applications.

Only the Site List and Settings List windows are file drop targets. Attempting to drop a file to any other window,
results in the cursor icon changing to reflect an invalid operation. The Settings List window is the only drag
source for a file drop operation.

All files which are dropped into the Settings List window are added to the tree which is automatically sorted
alphabetically with respect to settings file names. File names from the Settings List which are dragged to other
applications are tagged as a copy operation. For example, such a file dropped into the Windows Explorer will
result in a file copy operation.

Files which are dropped in the Site List window will automatically be sent to the target device or the parent
device item if one of its child items is the target.

<
F30 Feeder Management Relay 4- 3




4.1 URPC® SOFTWARE INTERFACE 4 HUMAN INTERFACES

e Site List Drag Sources

The user is provided with the ability to select a device name tree item or a Device View item which contains
settings as the source of a drag operation in the Site List window. The target for this operation is a settings file
contained in the Settings List. Either the file name tree item or one of its child items can be selected as the
drop target.

If a device view was the source, only the settings parameters which it contains and which are included in the
target settings file are copied from the device to the file. There is no need to select a corresponding Settings
List view as it is inferred from the drop source. It is not possible for the user to select Device Views which do
not contain settings or branches of the tree which contain settings as a drop source.

If a device name was selected as the drop source, all the settings contained in the target settings file are cop-
ied from the device to the file.

e Settings List Drag Sources

As with the Site List window, the Settings List window implements drag sources to support the transfer of set-
tings from a file to a device. Both the transfer of an entire settings file contents and those settings contained
within a selected view are supported. As with the Site List drag sources, there is no need to select a corre-
sponding Device View target as it is inferred from the selected view. It is sufficient to select either the device
name tree item or any of its children.

* Limitations

It should be noted that all device settings may not be transferred during a particular drag and drop operation
using these techniques. Settings files are ASCII files which may be edited by an informed user to remove spe-
cific settings which should not be considered during a transfer. If all the values related to a specific dragged
view are removed, the drag and drop operation may appear to complete immediately.

Note also that the program does not generate template settings files which contain any device communications
parameters, which if changed, would prevent the completion of the transfer of a settings file to a device, or any
time of day settings. Also, there are settings views which contain read-only settings (e.g. Password view)
which can only be changed when factory service mode is entered from the faceplate of the device.

It is also possible for a user to change the device order code associated with a settings file header. This could
impact the interpretation of certain MODBUS addresses, especially in the area of contact inputs and outputs,
which are order code dependent. If such a modified file contents is viewed from the Settings List, it is likely that
the view may contain blank fields for settings which cannot be resolved to valid values based on the order code
setting. For these reasons, the user is prevented from writing a settings file to a device with a different order
code.

To ease compatibility issues arising from order code dependencies, all settings file templates are generated for
a device assuming it is fully populated. The relay is designed to read and write settings which are associated
with unpopulated hardware options.

<
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4 HUMAN INTERFACES 4.1 URPC® SOFTWARE INTERFACE

4.1.3 URPC® SOFTWARE MAIN WINDOW

The URPC® software main window supports the following primary display components:

a. Main window menu bar

o

Main window tool bar
Site List window with pop-up menu
Settings List window with pop-up menu

Workspace area with data view tabs

-~ o 2 o

Device data view windows, each with common tool bar

File data view windows, each with common tool bar

RS

Status bar

[T]
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Figure 4—2: URPC ® SOFTWARE MAIN WINDOW
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4.1 URPC® SOFTWARE INTERFACE 4 HUMAN INTERFACES

The display components can be re-organized for convenience, by using appropriate commands in the:
e View Menu (see section on MAIN WINDOW MENU BAR)

e Pop-up Menus (see section on POP-UP MENUS)

* Window Menu (see section on MAIN WINDOW MENU BAR)

¢
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4 HUMAN INTERFACES 4.1 URPC® SOFTWARE INTERFACE

4.1.4 MAIN WINDOW MENU BAR

== URFC

JEiIe Edit Site List Settings List View Action Window Help

Figure 4-3: MAIN WINDOW MENU BAR

The above figure shows the complete menu bar. The Edit, Action, and Window menus only appear while a
device or file data view is open.

a) File Menu

Provides options for working with various event recorder or oscillography files.

‘Eile Edit Site List Settings List

| =, coeo |

Havefg, [Etr{BE

e =

&h Frint.. Chrl+P
it [Lapmt

[& Print Preview
Print Setup

1 Cazell-1.cfg
2 Cazel2-1.cfg
3 Cazel3-1.cfg

E xit

Figure 4-4: FILE MENU

Open: Displays a dialog box for opening a selected device event recorder file (*.EVT) or oscillography
COMTRADE file (*.CFG).

Save As: Displays a dialog box for saving the active data view file (oscillography or event recorder).
Convert : Converts the active oscillography view COMTRADE file from binary to ASCII format.
Print : Provides a graphical plot of the active view window.

Print Layout : Displays a dialog box for selecting plotting parameters for graphical output. This command is
only available when an Oscillography or Phasor view is opened.

Print Preview : Provides a print preview of the active view.
Print Setup : Displays a dialog box for selecting a printer and its properties.

Recent Files : Displays a list of up to four of the most recently opened view files. You can select any file to re-
open it.

Exit: Closes all open views and shuts down the current session of the URPC® software program. The user is
prompted to save any unsaved data before the program can shut down.

-
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b) Edit Menu

Provides the copy action for working within a data file.

Edit Site List Settings List
[ B2 Eopy (Bt e

By e

Figure 4-5: EDIT MENU
Copy: Copies the current selection within the active data view to the clipboard memory buffer.

Copy Special: Copies the selection in a bitmap format.

c) Site List Menu

Provides options for working with various sites.

Site List Settings List Wiew Action  Wwindow

hk]

Bead Device Settingz

Brint Device Information

Print Prexiew Device Infarmation

Figure 4-6: SITE LIST MENU

Edit Site List : Launches the Site List configuration view to allow changing of various options and settings for
any site or device.

Read Device Settings : Reads all the settings associated with a selected Settings item in the Site List and
saves them to the destination settings file selected in the Select Target File dialog box. The dialog box only
appears when a specific Settings item is selected.

Print Device Information : Displays a dialog box for selecting any of Settings, Targets, and Actual Values from
a selected communicating device, for printing in an ASCII format to the currently selected printer.

Print Preview Device Information : Displays a dialog box for selecting any of Settings, Targets, and Actual
Values from a selected communicating device, for print preview.

<
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4 HUMAN INTERFACES 4.1 URPC® SOFTWARE INTERFACE

d) Settings List Menu

Provides options for working with various settings files (*.URS).

Settlngs List Wiew Action MWindow Help

Add Settings File

MHew Settings File

Bemove Settingz File

Edit Settingz File Properties

WWirite Settings to Device

Print Settings File

Frint Prexiew Settings File

Figure 4—7: SETTINGS LIST MENU

Add Settings File : Displays a dialog box for selecting an existing settings file which is added to the Settings
List.

New Settings File : Launches the Create New Settings File dialog box for entering parameter data. Creates
the new settings file and adds it to the Settings List.

Remove Settings File : Removes the selected settings file from the Settings List. The file is not removed from
disk storage.

Edit Settings File Properties : Displays a dialog box for modifying any device definition parameter of a
selected Settings File (any item in the device file’s tree may be selected).

Write Settings to Device : Displays a dialog box for selecting a device and for sending to it, the contents of a
selected settings file.

Print Settings File : Displays a dialog box for selecting a printer and for printing pages of an ASCII listing of the
contents of a selected settings file.

Print Preview Settings File : Displays a window showing an ASCII listing of the contents of a selected settings
file. This window includes page view and zoom controls, and the print command. The left mouse button zoom
cursor is available in this window.

<
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4.1 URPC® SOFTWARE INTERFACE 4 HUMAN INTERFACES

e) View Menu

Provides options for working within the URPC® software program.

E‘

iew Action ‘Window Help

Status Bar !

Wiorkzpace Mode

<

Site Ligt Cantral B ar
Settings List Contral Bar

L
v
v
v

Language r

Figure 4-8: VIEW MENU
Toolbar : Hides/Shows the main window tool bar.
Status Bar : Hides/Shows the status bar (at the bottom edge).
Workspace Mode : Enables/Disables workspace view tabs.
Site List Control Bar : Hides/Shows the Site List window.
Settings List Control Bar : Hides/Shows the Settings List window.

Language : Selects the program language (currently - English).

f) Action Menu

Provides options for working with various data views. The menu items are enabled/diasbled according to the
specific data view. All of these menu items are also available on each data view window’s tool bar.

Action Window Help

| # Eae Eettings

g’ Fieferetizes

=2 oy bt

Figure 4-9: ACTION MENU
Save Settings : Saves the contents of the active data view to a selected device or file.
Restore Settings : Restores the contents of the active data view to their last saved version.

Default Settings : Resets the contents of the active data view to the factory default values for the associated
device or file.

Preferences : Launches a preferences dialog box for those data views that support it.

Zoom Out : Restores the previous zoom setting for a data view which supports zooming with the left mouse
button.

p
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4 HUMAN INTERFACES 4.1 URPC® SOFTWARE INTERFACE

g) Window Menu

Provides options on how data view windows are viewed and organized.

| Window Help

Tile
Arrahge lcons
Cloze Al

IT 1 Real Time Clock // Local Site: Feeder F30: Settings: Product Setup

Figure 4-10: WINDOW MENU
Cascade : Arranges all open data view windows, overlapping one in front of the other.
Tile: Arranges all open data view windows, side by side, for simultaneous viewing on the screen.

Arrange Icons : Arranges the icons of all minimized data view windows onto rows at the bottom of the work- 4
space area.

Close All : Closes all open data view windows.

The bottom section of this menu provides a list of the open data view windows. A checkmark signifies the
active window. Clicking another window entry makes that window the active window. Clicking any minimized
window entry will un-minimize it.

h) Help Menu

Provides help on a variety of topics.

Help |

Search for Help on ..

B About URPC...
Imternet Link To GE POWER MAMAGEMENT

Figure 4-11: HELP MENU

Contents : Displays a window that provides hyperlink access from a table of contents to topics within a refer-
ence manual.

Search for Help on... : Displays a search engine dialog box for finding indexed topics within a reference man-
ual.

About URPC... : Displays the current version data for the installed URPC® software.

Internet Link To GE POWER MANAGEMENT : Will automatically open the installed current web browser (i.e.
Netscape or Internet Explorer) and open the GE Power Management home page. Internet access is required
for this function.

&
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4.1 URPC® SOFTWARE INTERFACE 4 HUMAN INTERFACES

4.1.5 POP-UP MENUS

Each of the Site LIst and Settings List windows supports a pop-up menu via the right mouse button for any cur-
sor location within the respective window.

The Site List pop-up menu includes a duplicate of the Site List Menu of the main window menu bar.

v fAllow Docking
Hide h

Edit Site List

Select bem

Fead Device Settingz

Print D'evice Infarmatian
Print Preview Device [nformation

Float Ir kain windomw

Figure 4-12: SITE LIST POP-UP MENU

The Settings List pop-up menu includes a duplicate of the Settings List Menu of the main window menu bar.

v Allow Docking
Hide E

Add Settings File
MHew Settings File
Remowve Settings File

Edit Settingz File Properties

Select [tem

Wirite Settings to Device

Prirt Settings File
Pritt Preview Settings File

Flaat In kain wfindow

Figure 4-13: SETTINGS LIST POP-UP MENU
Both pop-up menus also include the following menu items:

Allow Docking : Toggles allowing/disabling the docking of the corresponding Site/Settings List window. Dis-
abling the docking allows the relevant window to be moved and sized anywhere in the main window. Allowing
docking and then moving the window towards the left or right side of the main window, causes the window to
snap into a docked position.

Hide: Hides the corresponding Site/Settings List window. You can use the main window View menu to re-dis-
play the List window.

Select Item : Launches the data view window of a selected bottom level tree menu item.

Float in Main Window : Floats the corresponding Site/Settings List window elsewhere in the main window. Dis-
ables the Allow Docking command.

p
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4.1.6 MAIN WINDOW TOOL BAR

lzer = 2w

Figure 4-14: MAIN WINDOW TOOL BAR

E Open File : Selects a device event recorder file (*.EVT) or oscillography COMTRADE file (*.CFG).
E Print : Allows printing of settings or graphed objects.
E Print Preview : Displays an on-screen preview of what will be printed.
E Clipboard Copy : Copies your current selection to the clipboard memory buffer.
E About : Displays the current version data for the installed URPC® software.
E Help: Provides help on the object or text that is selected.
€B mumLN
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4.1.7 DATA VIEW TOOL BAR

=

4-14

ZoX|rx]ex|e

Figure 4-15: DATA VIEW TOOL BAR

Save Settings : Saves the contents of the active data view to a selected device or file.
Restore Settings : Restores the contents of the active data view to their last saved version.

Default Settings : Resets the contents of the active data view to the factory default values for the
associated device or file.

Preferences : Launches a preferences dialog box for those data views that support it.

Zoom Out : Restores the previous zoom setting for a data view which supports zooming with the left
mouse button.

About : Displays the current version data for the installed URPC® software.
Help: Provides help on the object or text that is selected.

Status : Provides communications status. If the URPC® software is able to communicate with the
device, the open data view window will display a flashing Green LED symbol. If the URPC®
software is unable to establish communications, the LED symbol will be flashing in Red.

<
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4 HUMAN INTERFACES 4.1 URPC® SOFTWARE INTERFACE

4.1.8 PRE-PROCESSING A SETTINGS FILE

The URPC® software interface can be used to pre-process a settings file before sending it to a relay device.
This can be done with the URPC® software interface either in off-line or on-line mode. Pre-processing a set-
tings file refers to settings files that are or will be listed in the Settings List.

a) NEW Settings File
1. Run the URPC® software by double-clicking the icon installed during the installation process.

2. Click the New Settings File item in the Settings List menu to display the Create New Settings File dialog.
Enter a file name, and select a file location using the ‘Select location of settings file’ dialog which is
accessed via the button at end of File Name field. Enter the device order number, version number, and a
descriptive phrase.

Create New Settings File |

File M arme: IFeeder F30 Setup |
Order [F30BOOHCHFBAMER. - - -
Version: 1.02

Descriptian: IInitiaI relay setupl

] I Cancel |

Figure 4-16: Create New Settings File Dialog

3. Click OK in the Create New Settings File dialog to display the settings file name (*.urs) in the Settings List.
Expand the new settings file tree menu in the Settings List window. The Device Definition will reflect entries
of the previous step.

4. Double click on any bottom level menu tree item to display the corresponding device data view window in
the Workspace area. All settings values in the new settings file are the default factory settings of the
device. Modify the default values according to your requirements (see the section on Example Setting
Entry). Save Settings either via the data view’s tool bar or the main window’s Action menu, and close the
data view window to add the new settings to the settings file.

5. Optionally, you can print preview and print the new settings file in ASCII format by using the Print Preview
Settings File and the Print Settings File commands in the Settings List menu.

b) EXISTING Settings File

An existing settings file can be listed on the Settings List since it was previously created/modified, or be
removed from the Settings List via the Remove Settings File command in the Settings List menu. When
removed, the file still exists on disk storage. You can return the removed settings file to the Settings List by
using the Add Settings File command in the Settings List menu, or by dragging and dropping.

You can edit the Device Definition of a selected settings file by using the Edit Settings File Properties com-
mand in the Settings List menu, and by editing the Edit Settings File Properties dialog.

&
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Edit Settings File Properties |

File Mame: II::"-.P'ngram Filezh3E Power Manageme

Order IFSEI-E 00-HCH-F3&-MEE-___ -

Wersion: 1.01

Description: Ilnitial relay setup

k. I Cancel

Figure 4-17: Edit Settings File Properties Dialog

You can edit settings values by double clicking on any bottom level menu tree item to display the correspond-
ing device data view window in the Workspace area. Edit the existing values according to your requirements.
Save Settings either via the data view’s tool bar or the main window’s Action menu, and close the data view
window to add the new settings to the settings file.

Optionally, you can print preview and print the modified settings file in ASCII format by using the Print Preview
Settings File and the Print Settings File commands in the Settings List menu.

c) Example Setting Entry

The following example illustrates entering settings for S2 SYSTEM SETUP / POWER SYSTEM using the
URPC® software interface.

— - Power System /{ Local: Feeder F30: Settings: System Setup !Em

AW e (RN ®

SETTING PARAMETER
Mominal Frequency 60 Hz
Phase Rotation ABC =]
CB

Figure 4-18: ENTERING A SETTING
1. From the device’s Settings > System Setup menu, select Power System .

Click a parameter field and then click the down arrow for choices. Click the selection.

w

If in connect mode, click on the Write Settings to Device button when done. This will immediately send
the changed settings to the device.

If in edit mode, click on the Save Settings button, to save the changes to the settings file.
Click on Restore Settings to retain the previous value.

Click on Default Settings to restore the settings back to factory defaults.

N oo g &

Click on Help to display help related to settings seen in this window.

<
4-16 F30 Feeder Management Relay



4 HUMAN INTERFACES 4.1 URPC® SOFTWARE INTERFACE

d) Exporting Settings to a Device

You can export the complete contents of a selected settings file in the Settings List to a selected communicat-

ing device, by using the Write Settings to Device command in the Settings List menu. A dialog box will be
displayed in the Workspace area for selecting an existing device.

<
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4.1.9 SETTING UP A COMMUNICATING DEVICE

Connect the computer to the relay via one of the rear RS485 ports or via the front RS232 port. Following are
the steps to begin communicating with the relay using the URPC® software:

1. Run the URPC® software by double-clicking the icon installed during the installation process.

2. Establish a communications link with the device by selecting Edit Site List from the Site List menu, and
by entering/updating the device definition.

== Sijte List M [=]
A EN R A
COMM | BAUD STOP POST =
SITE HAME| CONTROL TYPE PARITY|BITS PHONE HUMBER| CONNEC
PORT | RATE BITS
DELAY
Local Site  |Direct - RS232 | COMI 19200 |Mone |8 |1 0
Remote Site |Direct - RS232 | COM2 115200 |Mone |8 | 1 0o .
<] | _*I_I
SLAVE -
ADDRESS| PEVICE HAME ORDER CODE VERSION DES¢
254 |Feeder F30-1 |F30-BO0-HCH-USAWEE-_ - - - - [ 10x
253 |Feeder F30-2 [F30-BO0HCHFSAMEE-_ - - - _ | 1.0x
r
4 |+ |\ Local Site { Remote Ste / KR | 3

Figure 4-19: EDIT SITE LIST VIEW
3. Check the relay’s Communications settings via the Faceplate Interface, and note the following:

Communications Port : Ensure that the COMM PORT entry is the COM port on your computer which is con-
nected to the relay (i.e. COM1 or COM2). On most PCs, COML1 is used by the mouse device and so COM2 is
usually available for communications.

Control Type : Set to match the type of RS232/RS485 converter control type. If you are connected to the relay
faceplate RS232 port, select “No Control Type”. If you are connected to a MULTILIN RS232/RS485 converter,
select “MULTILIN 232/485 Converter”. If you are connected to a modem, select “Modem”. If you are connected
to a third party’s converter box, use the manufacturer’s specifications to select the appropriate control type
from the available list.

The following settings should have the same parameter value as that of the corresponding faceplate interface
S1 SETTINGS / PRODUCT SETUP / COMMUNICATIONS / parameter:

* Slave Address
 RS232 Baud Rate
* RS232 Parity
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4 HUMAN INTERFACES 4.1 URPC® SOFTWARE INTERFACE

 RS485 COM1 Baud Rate
* RS485 COM1 Parity
 RS485 COM2 Baud Rate
* RS485 COM2 Parity
+ Ethernet IP Address
e Gateway IP Address

4. Enter the Communications parameters on the Edit Site List view

F30 Feeder Management Relay 4- 19




4.2 FLEXLOGIC DIAGRAMS 4 HUMAN INTERFACES

4.2.1 FLEXLOGIC™ GRAPHIC VIEW

FlexLogic™ allows you to customize the relay through a series of equations which consist of operators and
operands. The operands are the states of inputs, elements, and outputs. The operators are logic gates, timers
and latches. A system of sequential operations allows any combination of specified operands to be assigned
as inputs to specified operators to create an output. The final output of an equation is a numbered register
called a “VIRTUAL OUTPUT". Virtual outputs can be used as an input operand in any equation, including the
equation which generates the output, as a seal-in or other type of feedback.

FlexLogic™ settings can be entered via the Faceplate Interface (see section on FLEXLOGIC™) or via the
URPC® software interface (as follows).

The FlexLogic Graphic view provides a graphic representation of the FlexLogic™ settings selected in the Set-
tings > FlexLogic > Equation Editor  view. The FlexLogic Graphic view is launched by clicking the View but-
ton in the Equation Editor view.

B il pelel irpaeldl o dille Eelie LA
o L

L R I i L R e R |

Vi Hoim g 1

Figure 4-20: SAMPLE FLEXLOGIC GRAPHIC VIEW

4-20 F30 Feeder Management Relay @ MULTILIN



4 HUMAN INTERFACES 4.3 EVENT RECORDS

4.3.1 EVENT RECORDER

The Event Recorder view provides a chronological display of UR event records.

== Event Recorder #7 File: C:%\Program Files\GE Power Management\URP_.. [i[=]
7 aX ||| 2RO
File Mamme |E‘:"~.Psngram Files\GE Power Management\URPCAD ata\Local Site'Fe
Date / Time of Last Clear | '
Events Since Last Clear
Shown Humber of Events 42
Event Hum‘hnrl Date/Time Cause I Data | =
43 |I|lﬂ'l_|f 1919895 12501 2 6582867 |PHASE TOCT QP C
a7 |Hay 191998 12:50:10.693139 | PHASE TOCT PP C 1 |_
a6 |Hw 191998 12:50:10.699139 | PHASE TOC1 PKF B 1
45 May 19 1338 12:50:10.697049 | OSCILLOGRAFHY TRIGTD _
a4 May 19 1338 12:50:10.697043 | PHASE TOCT FKF A & |
43 May 191998 12:47:25140473 | PHASE TOC1 OF B QJ_
42 ]Hw 191998 1224725100861 PHASE TOCT OF A ﬁJ_
41 May 19 1998 12:47.25.090461 |PHASE TOC1 OP C & |
40 |I|lﬂ'l_|f 191995 124720093406 | OSCILLOGRAPHY TRIGT ;I
— N P e (=

Figure 4-21: Event Recorder View

The Event Recorder view can be launched from the File > Open menu for files that have been saved, or via
the Actual Values > Event Recorder item to retrieve files from the relay. If launched from the Site List, the
Events Since Last Clear and the Date/Time Of Last Clear header fields are set according to information read
from the device. If launched from the File Open menu, these fields remain blank. In either case, the path of the
event file which is displayed and the total number of displayed events are shown.

All events will have the event identifier number, date/time stamp, and cause information associated with the
event trigger. The three basic elements of all events are displayed in the first three columns of the Event
Recorder view. The fourth column contains a list of push-buttons which allow a more detailed view of the data
to be launched for Snapshot, Setting Change, and Oscillography events.

A snapshot record is always recorded for trips and self-test errors. It can also be enabled for element pickup/
dropout as well as contact input, virtual input, alarm output, other output and/or virtual output state changes.
The last 256 events of these types may have a snapshot record.

<
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== Snapshot /7 Event Recorder /7 File: ... =] E3

22K &2 O
Ewvert Mumber 45

DatelTime May 19 19395 1 2:50:12 652867
Cause PHASE TOCT OF C
Freguency G0.00 Hz

Phase A Current Magnitude |0.936 A

Phase A Current Angle -3o09®

Phase B Current Magnitude |1 235 A

Phase B Current Angle -g1 2"

Phase C Current Magnitude  |0.957 A

Phase C Current Angle il

Phasze AG Voltage Magnitude |2 99 %

Phasze AG Voltage Angle oo*

Phase B Voltage Magnitude [ 325

Phase B Voltage Angle -a55"

Phase C: Voltage Magnitude |4 06 %

Phase CG Voltage Angle -231af

] | i

Figure 4—-22: Sample Snapshot Record

This record contains frequency, current and voltage information at the time of the event. Voltage quantities will
be phase to ground for Wye connection and phase to phase for Delta connections.

Events can be categorized in relation to their data requirements. Each event category contains at least these
three elements: 1) event number, 2) the device time at which the event was logged, and 3) a textual description
of the event occurrence. An event which contains only these three elements is called a Simple Event. An event
which contains associated detailed information is called a Snapshot Event. Events which log information about
a settings change are called Setting Change events. The last kind of event contains a reference to a buffered
oscillography data record and is known as an Oscillography Event.

When the Event Recorder view is closed, any Snapshot or Settings Change views which were launched using
the bitmap buttons are closed.

<
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4 HUMAN INTERFACES 4.4 OSCILLOGRAPHY

4.4.1 INTRODUCTION TO OSCILLOGRAPHY

The oscillography feature of the URPC® software gives a visual display of power systems data and relay oper-
ation data captured during specific triggered events. This data can be used for subsequent analysis.

:ﬁ-wwmwmwaﬁmwm
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e o1 | GHAET .il__lé_i*
= dchuslVislier Tigpar bute | SRR 1 Wﬂ:i Hi[——[-—’

:-: E.-::;g Tlﬂlr'l'l-+| SIS DR00N000 | Cia 184 28 e Eﬁlﬂmu__ '4i W
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|
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Figure 4-23: Oscillography Data View

The relay has two on-board memory buffers. One buffer is used for storage of event records and the second
buffer is used for the storage of oscillography records. By utilizing the URPC® software, the event recorder can
be used as an index for quick access of oscillography records. Oscillography records are triggered by a pro-
grammable FlexLogic™ operand. The oscillography records captured by the URPC® software consist of cur-
rent and voltage waveforms, digital input states and settings at the point of trigger. The number of pre-trigger
and post-trigger cycles may also be selected.

Some of the main features of the URPC® oscillography function include:

e asampling rate of 64 samples per cycle

« aselectable number of records ranging from 1 record, 128 cycles long, up to 31 records, 8 cycles long
e 6 analog and 15 digital waveforms

« waveform zooming and printing features

K
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4.4.2 OSCILLOGRAPHY FILE VIEW

An oscillography file can be displayed in terms of graphical representations of relevant current and/or voltage
waveform traces and associated data.

a) Oscillography View Window

The Oscillography View allows you to plot oscillography records captured by the relay. The view can be
launched from the File > Open menu for files that have been saved, or via the Actual Values > Oscillography
item to retrieve files from the relay.

Sample oscillography files (*.cfg) are supplied with the URPC® software. These files are accessed via the File
> Open menu. These files are located in the \Program Files \GE Power Management \Urpc \Data\ directory.

The following figure illustrates the view of a sample oscillography file.

Preferences Zoom Out
button button

[Trace Time AXIS |

e AT A

PHASORS I cursor 1 | sade7ms | ¢ ||\ »

Trigger Date. | 09/05/62 cursor 2 _ . \ e
\ —
Trigger Time [ 15,05:00.000000 Delta | 1608.86 m3 |F'LAYI ||:| ms | 4 3

WERIE
414,62 kY

-497.19 kv JRITRNTITEO RO

WIEREAC

=08.16 kY

TET R |

o

File: ChProgram FilgsiGE Power ManagementURPC\Data\DemotCase01-1 /

‘ﬂ Oizcllogiaphy /f File: ogeam File\GE mehlm..|

ursor ursor

Figure 4—24: SAMPLE OSCILLOGRAPHY FILE VIEW

4-24 F30 Feeder Management Relay MULTILIN



4 HUMAN INTERFACES 4.4 OSCILLOGRAPHY

The oscillography view window supports various display elements, as follows:

1.

2
3
4.
5

Common data view tool bar.

Horizontal waveform trace time lines, and waveform traces.
Vertical red line indicating the trigger position of the data capture.
Initial and final vertical time cursor lines (blue & green).

At the left end of each time line, there are four information items shown for the displayed waveform traces.
The first item (white field) indicates the trace parameter that your are viewing. The second item (blue field)
displays the parameter value at the blue cursor (Cursor 1) position. The third item (green field) displays the
parameter value at the green cursor (Cursor 2) position. The fourth item (yellow field) indicates the relative
parameter value difference between the two cursor amplitude values.

Trigger Date and Trigger Time data fields.

Cursor 1 and Cursor 2 time position data fields, and the relative Delta time difference between the two cur-
sor time positions.

Three scroll bar and two command buttons.

The oscillography view window supports various controls, as folows:

1.

10.

11.

€

Preferences button in the tool bar for displaying the Oscillography / Setup dialog. This dialog allows you
to select the analog and digital channel traces to be plotted. Each trace can have a different colour and line
style.

PHASORS button for displaying color-coded phasor information which is based on the current position of
cursor 1.

Horizontal scroll bars for moving time line Cursor 1 ( blue vertical line) and time line Cursor 2 ( green ver-
tical line). The scroll bar position reflects the relative position of the cursor in the data set and is particularly
useful when the graph is zoomed.

Left mouse button click and drag for horizontally moving Cursor 1 or Cursor 2 .

PLAY toggle button for automatic incremental movement of Cursor 1 . The playback process automatically
rewinds and repeats when the end of the oscillography record is reached.

Scroll bar, at right of PLAY button, for selecting the speed of playback.

Left mouse button click and drag for vertically moving any horizontal time line. This allows dragging of
traces on top of each other.

Any double-clicked non-button text for displaying the Text Parameters dialog.
Any double-clicked time line or waveform trace for displaying the Plot Parameters dialog.

Right mouse button click and outline for horizontal zoom in of all the parallel time lines. A slider for re-
selecting the time line display interval is available during zoom ins. Multiple zoom-ins are possible.

Zoom Out button in the tool bar for horizontal zoom out of all the parallel time lines. Multiple zoom-outs are
possible.
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a) Selecting an Oscillography Record

Oszcillography Records
Mewest Record Mumber: {0

Ayailable Recordz In Device: |0

J1

Selected Recard: |0

Eead |

Figure 4-25: OSCILLOGRAPHY RECORDS VIEW

The oscillography selection dialog box is launched from the Site List window when you select the Actual Val-
ues > Oscillography view. It allows you to select which of the oscillography records buffered in the device is to
be read. The number of available buffers is dependent upon the trigger settings and currently can range from 1
for the largest record size to 31 for the smallest.

Oscillography record numbers increase monotonically with each trigger event, provided you do not change the
trigger settings. The New Record Number edit box displays the record number of the most recently triggered
event. The Available Records In Device edit box displays the current number of stored records in the device.
If zero, no records exist in the device or the program was unable to communicate with the device. The
Selected Record edit box/spin control combination allows you to select which of the records buffered by the
device should be read. This number is initialized to the newest available record when the dialog box is first dis-
played and cannot be set lower than the oldest record number stored by the device.

It should be noted that while this dialog box is displayed, new oscillography triggers may be activated by a
device. As the dialog does not poll the device while it is active, it is recommended that the user retrieve the
event file to coordinate recovery of oscillography data from the device. The event record contains a timestamp
and record number for each trigger condition which is met. If a trigger occurs which invalidates retrieval of the
selected record, an error message is displayed during the data transfer and the operation is aborted.

<
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4.4.3 OSCILLOGRAPHY CONFIGURATION

To utilize the oscillography feature, you need to do the following steps to configure the relevant parameters in
the URPC® software.

1. Double-click the URPC® software interface icon, and adjust the main window display components for
appropriate viewing of the Site List and data views.

2. Inthe Site List window, expand the directory of the desired site.

3. Expand the Device directory; Settings > Product Setup

Eh Settings
= Product Setup

Fassword Security
Display Froperies
Communications

Feal Time Clock
Oscillography

tMessage Scratchpad =
Installation

4. Double click on Oscillography to open its Setting/Parameter window.
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'"'..':f;.,,._.-x.,p Wumiber OF Fecaiss £5 % 16 cycies
P Sy [ Trigei Plela | Apiomaliz Chersie |
D g iy’ Py L [ Trigeeer Poslion | % —
Communicabnns Trigge Seunce HOF
Flesd Tirmes Clos M NOF
[Dagiai Charnel HOF
Mazange Sormichped [yt Charnel HOF
Inilal ki I:_hll:' Charmel 4 HOF
§ - Spsiom Seup Digial Channs 5 MR
i -Fledogc Digtal Charnel & MOF
B Bl fraids: Digiad Channsl 7 ST
i v Digial Charnsl B NOE
I T-rlrﬁ E"i’ Charnel 0 NOF
Carmanis 2 E : , I Ii NOE
ety Digia Charmel 11 NOF
sActusl Yalurs - ——=
] I'_I_ hl‘l Chsrngl 12 .-.l.'ll_
Digitad Charnel 13 A0
Digiad Chiarmied 14 HOE
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= Oscillography /} Local Site It is: Feeder F30:... !EIB

AR e (R ? K@
SETTING PARAMETER -

Mumber Of Records 7 w32 cycles -
Trigger Mode Automatic Overwrite
Trigger Position a0 %, L
Trigger Source MOP
Digital Channel 1 HOP
Digital Channel 2 MOF
Digital Channel 3 MOP

5. Inthe PARAMETER column, click the Number Of Records data field. A scroll button will appear.

6. Click on the scroll button to open a selection window.

PARAMETER
19 % 1b cycles |
51 % 8 cycles =

1'5 ¥ 16 cycl

7 % 32 cycles

3 % B4 cycles _I
w

F IR [ | TRV R

The number of records that can be captured is selectable from 31 records, 8 cycles long, to 1 record, 128
cycles long.

7. Select the number of oscillography records required.

SETTING PARAMETER - I
NMumber Of Records 7 % 32 cycles
Trigger Mode Automatic Overwrite J
Trigger Position
Trigger Source Frotected
Digital Channel 1 NOP
Digital Channel 2 NOP
Digital Channel 3 MNOP

8. Inthe PARAMETER column, click the Trigger Mode data field. A scroll button will appear.
9. Click on the scroll button to open a selection window.
10. Select the desired trigger mode.

There are two operational modes available, Automatic Override and Protected . In protected mode, records
will only be captured up until the buffer is full. In automatic overwrite mode, the oldest record will be overwritten
as the buffer is filled up.

¢
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SETTING PARAMETER -
Murnber Of Records 7 132 cycles
Trigger Mode Automatic Ovenwrite
Trigger Posgition a0 % =
Trigger Source NOP

0o 100 %]

Digital Channel 1 MNOP
Digital Channel 2 MNOP
Digital Channel 3 MNOP
Digital Channel 4 NOP
Digital Channel 5 MNOP
Digital Channel & MNOP
Digital Channel 7 MNOP
Digital Channel 8 NOP

11. In the PARAMETER column, click in the Trigger Position window. An up/down scroll button will appear.

12. Click on the scroll button to change the trigger position percentage (or type in the desired percentage over
the existing amount). The trigger position is selectable from 0 to 100%, but is typically set to 50%.

= Oscillography // Local Site It is: Feeder F30:... !EIB

AR AN A AT
SETTING PARAMETER —
Mumber Of Records 15 % 16 cycles
Trigger Mode Automatic Overwrite =
Trigger Position al %
| Trigger Source NOP -
Digital Channel 1 NOP
Digital Channel 2 NOP
Digital Channel 3 MOP
Digital Channel 4 MNOP
Digital Channel 5 NOP
Digital Channel B NOP
Digital Channel 7 NOP
Digital Channel 8 NOP
Digital Channel 9 NOP
Digital Channel 10 MOP
Digital Channel 11 MNOP
Digital Channel 12 NOP
Digital Channel 13 NOP
Digital Channel 14 NOP
Digital Channel 15 NOP - |

13. In the PARAMETER column, click in the Trigger Source window. A scroll button will appear.

14. Click on the scroll button to open a selection window.

irtual nput 249
irtual nput 30
irtual Input 31
irtual Input 32

| rtual Output 1

15. Select the desired trigger source.

The trigger source may be something simple as any particular element operating or picking-up, such as an
instantaneous overcurrent. Or the trigger source may be something more complex, such as a virtual output.

@ MULTILIN
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For example, if Virtual Output 1 is selected as the trigger source, a FlexLogic™ equation can be used to trigger
the element.

a) Selecting a Protection Element

A protection element pickup can be selected and assigned to a particular virtual output. The Oscillography
function can then use that virtual output as the trigger source. When any element operates, it will trigger Oscil-
lography. If the oscillography trigger source is set to Virtual Output 1, use the FlexLogic™ equation editor to
assign the protection element to Virtual Output 1.

----- Device Definition
= Setings
B Product Setup
- Pagsword Security
- Display Properties
- Communications
- Feal Time Clock
- Oscillography
i Megsage Scratchpad
= Installation
- System Setup
- FlexLogic —
-~ Equation Editar
f Timers
- Elements

E- Inputs/Qutputs —
1| | »

1. Expand the Settings > FlexLogic directory.

2. Double click on Equation Editor to open the equation editor window.

Equation Editor /{ Local Site It is: Feeder F30: Settings: FlexLogic

KR |ef ||| ®

FLEXLOGIC ENTRY TYPE SYNTAX -~
Parameter 1 Protection Element I~ ANY ELEMENT FPKF
Parameter 2 NOR -

Parameter 3 MARD

Parameter 4 TIMER

Parameter 5 ssign Wirtual Qutput

Parameter 6 -
Parameter ¥ nd ot Lis

Pararmeter § End of List

Parameter 9 End of List

3. Inthe TYPE column, click in the first End of List field. A scroll button will appear.
4. Click on the scroll button to open a selection window.

5. Select Protection Element in the Parameter 1 row.

<
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Equation Editor // Local Site It is: Feeder F30: Settings: FlexLogic !Elm
EENREEY A
FLEXLOGIC ENTRY TYPE SYNTAX -
Parameter 1 Protection Element AMNY ELEMENT PKF
Parameter 2 igh Yirtual Output = =Yirtual Output 1
Pararneter 3 lAMD -
Parameter 4 MNOR
Parameter 5 AND _
Parameter & TIMER
Parameter 7 -
Pararmeter § nd of Lig
Parameter 9 End of List
Pararneter 10 End of List

6. Inthe Parameter 2 row, select Assign Virtual Output 1
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4.5 FACEPLATE INTERFACE 4 HUMAN INTERFACES

4.5.1 FACEPLATE

The UR faceplate keypad/display interface is one of two alternate human interfaces supported. The alternate
human interface is implemented via the URPC® software.

The faceplate is hinged to allow easy access to the removable modules. There is also a removable dust cover
that fits over the faceplate which must be removed in order to access the keypad.

4.5.2 DISPLAY

Figure 4-26: DISPLAY

All messages are displayed on a 2 x 20 character vacuum fluorescent display to make them visible under poor
lighting conditions. Messages are displayed in plain English and do not require the aid of an instruction manual
for deciphering. While the keypad and display are not actively being used, the display will default to defined
messages. Any high priority event driven messages will automatically override the default messages and
appear on the display.

4.5.3 KEYPAD

~
= @ EB I EB
=== E1 E KR
o N E B
@ « (» EN EE
=

Figure 4-27: KEYPAD

Display messages are organized into pages under the main headings, Actual, Settings, Commands, and Tar-
gets. The [menu] key is used to navigate through the main heading pages. Each main heading page is further
broken down into logical subgroup messages. The @ (] MESSAGE [») & keys may be used to navigate
through the subgroups.

The @ VALUE @ keys are used to scroll through variables in the setting programming mode. They will incre-
ment and decrement numerical setting values. Alternatively, these values may be entered with the numeric
keypad.

The key is used to store altered setting values. The key may be pressed at any time for context
sensitive help messages.

p
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The key is used to initiate, and advance to, the next character in text edit mode or to enter a decimal point.
The VALUE @ keys are used to scroll through alphanumeric values in text edit mode.

4.5.4 LED INDICATORS

STATUS EVENT CAUSE
O IN SERVICE O VOLTAGE
O TROUBLE O CURRENT RESET l:l
O TEST MODE O FREQUENCY
O TRiP O OTHER user1[ |
O ALARM O PHASEA
O PICKUP O PHASE B USER2|:|

O PHASEC
O NEUTRAL/GROUND USER 3|:|

Figure 4-28: LED INDICATOR PANEL

There are several groups of LED indicators. The RESET key is used to reset any latched output, LED indica-
tors, or event messages once the condition has been cleared. The RS232 port is intended for connection to a
portable PC.

a) Status Indicators

* IN SERVICE: Indicates that control power is applied; all monitored I/O and internal systems are OK; the
relay has been programmed.

* TROUBLE: Indicates that the relay has detected an internal problem.
* TEST MODE: Indicates that the relay is in test mode.

* TRIP: Indicates that an output relay selected to be a “Trip” type has operated. This indicator always latches
and the Reset command must be initiated when no “Trip” type output relays are operated to reset this indi-
cator.

 ALARM: Indicates that an output relay selected to be an “Alarm” type is currently operated. This indicator
is never latched.

* PICKUP: Indicates that an element is picked up. This indicator is never latched.

b) Event Cause Indicators

Indicate the input type that was involved in a condition detected by an element that is operated or has a latched
flag waiting to be reset.

* VOLTAGE: Indicates voltage was primarily involved.

* CURRENT: Indicates current was primarily involved.
FREQUENCY: Indicates frequency primarily was involved.
 OTHER:

 PHASE A: Indicates phase A was involved.

» PHASE B: Indicates phase B was involved.

 PHASE C: Indicates phase C was involved.

* NEUTRAL/GROUND: Indicates neutral or ground was involved.

&
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4.5.5 MENUS

a) Navigation

Press the [menu] key to display the desired header display page. The header title will flash momentarily and
the header display page will appear on the display. Each press of the [venv] key advances through the main
heading pages as illustrated.

[wesc ] = [wenu ] = [wesc ] = [wesc ]
ACTUAL SETTINGS COMMANDS TARGETS
U U U U
mE AL ACTUAL VALUES | [wmsiSETTINGS B CLEAR RECORDS No Active
mE STATUS mm PRODUCT SETUP - Targets

b) Hierarchy

The setting and actual value messages are setup in a hierarchical format. The header display pages are indi-
cated by the double scroll bar characters (mm), while sub-header pages are indicated by a single scroll bar
character (W). The header display pages are at the highest level of the hierarchy and the sub-header display
pages fall below this level. The MESSAGE (@) and MESSAGE [ keys are used to move within a group of
headers, sub-headers, setting values or actual values. Continually pressing the MESSAGE [p) key from a
header display, displays more specific information for the header category. Conversely, continually pressing
the ({] MESSAGE key from a setting value or actual value display will return to the header display.

Highest Level Lowest Level (Setting Value)
HE S1 SETTINGS B PASSWORD ACCESS LEVEL:
BB PRODUCT SETUP a» B SECURITY @» Restricted

©

HE S2 SETTINGS
HE SYSTEM SETUP

<
4-34 F30 Feeder Management Relay



4 HUMAN INTERFACES 4.5 FACEPLATE INTERFACE

Below is a description of navigation for the relay:

HE A1 ACTUAL VALUES
HE STATUS

HE S1 SETTINGS
EE PRODUCT SETUP

HE S2 SETTINGS
EE SYSTEM SETUP

B PASSWORD
B SECURITY

ACCESS LEVEL:
Command

B PASSWORD
B SECURITY

B DISPLAY
B PROPERTIES

FLASH MESSAGE
TIME: 4.0s

SCREEN SAVER WAIT
TIME: 5 min

€B MuTiLIN

Press the [menu] key until the header for the first actual values page appears.
This page contains system and relay status information. Repeatedly press
the (@ (] MESSAGE D) @ keys to display the additional actual value head-
ers.

Press the [menu] key until the header for the first page of settings appears.
This page contains settings to configure the relay.

Press the MESSAGE (@ key to move to the next settings page. This page
contains settings for entering the characteristics of the system being pro-
tected. Repeatedly press the @ MESSAGE (¢ keys to display the additional
setting headers and then back to the first settings page header. The 'S’ prefix
indicates that the display is a setting page.

From the settings page one header (S1), press the MESSAGE [p) key once
to display the first subheader as shown. Settings associated with this sub-
header are related to password security.

Press the MESSAGE [p) key once more and this will display the associated
settings for password security. Pressing the MESSAGE [ key repeatedly
will display the remaining setting messages for this subheader.

Press the MESSAGE (4] key once to move back to the first subheader mes-
sage.

Pressing the MESSAGE [¥ key will display the second setting subheader
associated under the product setup (S1) header.

Press the MESSAGE [p) key once more and this will display the associated
settings for display properties.

To view the remaining settings associated with the display properties sub-
header, repeatedly press the MESSAGE @ key. The last message appears
as shown.

F30 Feeder Management Relay




4.5 FACEPLATE INTERFACE 4 HUMAN INTERFACES

4.5.6 CHANGING SETTINGS

a) Entering Numerical Data

Each numerical setting has its own minimum, maximum, and increment value associated with it. These param-
eters define what values are acceptable for a setting.

NOM VT SEC VOLTAGE: | Move to message S2 SYSTEM SETUP / VOLTAGE SENSING / NOMINAL

120.0V VT SECONDARY VOLTAGE.
MINIMUM: 50.0 Press the key and the context sensitive help messages.

MAXIMUM: 240.0

Two methods of editing and storing a numerical setting value are available.

0-9and . (DECIMAL) - The relay humeric keypad works the same as that of any electronic calculator. A num-
ber is entered one digit at a time. The leftmost digit is entered first and the rightmost digit is entered last. Press-
ing the MESSAGE (] key, before the key, returns the original value to the display.

@ VALUE @ - The VALUE@ key increments the displayed value, by the step value, up to the maximum
value allowed. While at the maximum value, pressing the VALUE @ key again will allow setting selection to
continue from the minimum value. The VALUE @ key decrements the displayed value, by the step value,
down to the minimum value. Again, continuing to press the VALUE @ key while at the minimum value will con-
tinue setting selection from the maximum value.

NOM VT SEC VOLTAGE: | As an example, let’'s set the nominal VT secondary voltage setting to 69.0 V.
69.0V Press the appropriate numeric keys in the sequence ‘6 9 . 0'. The display
message will change as the digits are being entered.

NEW SETTING Until the key is pressed, editing changes are not registered by the
HAS BEEN STORED relay. Therefore, press the key to store the new value in memory. This

flash message will momentarily appear as confirmation of the storing pro-
cess. Numerical values which contain decimal places will be rounded if more
decimal place digits are entered than specified by the step value.

<
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b) Entering Enumeration Data

Enumeration settings have data values which are part of a set, whose members are explicitly defined by a
name. A set is comprised of two or more members.

VT CONNECTION TYPE:
None

For example, the selections available for the 'VT CONNECTION TYPE:' are
'None', 'Delta’ and 'Wye'.

Enumeration type values are changed using the @ VALUE @ keys. The VALUE @ key displays the
next selection while the VALUE @ key displays the previous selection.

Wye

VT CONNECTION TYPE:

NEW SETTING
HAS BEEN STORED

c) Entering Alphanumeric Text

If the 'VT CONNECTION TYPE' needs to be set to 'Wye'.
Press the @ VALUE @ keys until the proper selection is displayed.

Until the key is pressed, editing changes are not registered by the
relay. Therefore, press the key to store the new value in memory. This
flash message will momentarily appear as confirmation of the storing pro-
cess.

Press the key at any time for context sensitive help messages.

Text settings have data values which are fixed in length, but user defined in character. They may be comprised
of upper case letters, lower case letters, numerals, and a selection of special characters.

In order to allow the relay to be customized for specific applications, there are several places where text mes-
sages may be programmed. One example is the MESSAGE SCRATCHPAD. To enter alphanumeric text mes-
sages, the following procedure should be followed:

Example: to enter the text, “Breaker #1”

1. press A to enter text edit mode,
2. press the VALUE UP @ or VALUE DOWN @ key until 'B' appears, press [l to advance the cursor to

the next position,

repeat step 2 for the remaining characters: r,e,a,k,e,r, #,1

4. press to store

If you have any problems, press the key and the following context sensitive help. Flash messages
will sequentially appear for several seconds each. For the case of a text setting message, the key
displays how to edit and store a new value.

€
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d) Relay Settings Not Programmed

RELAY SETTINGS: When powered on successfully, the TROUBLE' indicator will be on and the
Not Programmed IN SERVICE' indicator off and this message on the display. This indicates
that the relay is in the 'Not Programmed' state and safeguards against the

installation of a relay whose settings have not been entered. This message
will remain until the relay is explicitly put in the '‘Programmed’ state.

To illustrate navigation through the message structure, an example of changing the 'RELAY SETTINGS: Not
Programmed' mode to 'Programmed' is shown below.

1. Press the [wenv] key until the 'SETTINGS' header flashes momentarily and the ‘S1 SETTINGS PRODUCT
SETUP’ message appears on the display.

2. Press the MESSAGE [p) key until the 'PASSWORD SECURITY' message appears on the display.
Press the MESSAGE [ key until the 'INSTALLATION' message appears on the display.

4. Press the MESSAGE [p) key until the 'RELAY SETTINGS: Not Programmed' message appears on the dis-
play.

IE=3)

SETTINGS

U

HE S1 SETTINGS
HE PRODUCT SETUP

B PASSWORD
B SECURITY

B DISPLAY
B PROPERTIES

B COMMUNICATIONS
|

@
&

B REAL TIME
B CLOCK

B OSCILLOGRAPHY
|

B MESSAGE
B SCRATCHPAD

W INSTALLATION KD RELAY SETTINGS:
| Not Programmed

» @» @» @ d» d»

<
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5. When the 'RELAY SETTINGS: Not Programmed' message appears on the display, press the VALUE @
key or the VALUE @ key to change the selection to 'Programmed'.

6. Press the key.

RELAY SETTINGS:
Not Programmed

@®

[RELAY SETTINGS:
Programmed

ENTER

NEW SETTING
HAS BEEN STORED

7. When the 'NEW SETTING HAS BEEN STORED' message appears, the relay will be in 'Programmed' 4
state and the 'IN SERVICE' indicator will turn on.

<
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e) Initial Password Setup

To illustrate navigation through the message structure, an example of changing a SETTING password is
shown below.

1. Press the [wenv] key until the 'SETTINGS' header flashes momentarily and the ‘S1 SETTINGS PRODUCT
SETUP’ message appears on the display.

2. Press the MESSAGE ]p) key until the ACCESS LEVEL: message appears on the display.
3. Press the MESSAGE [¥) key until the CHANGE SETTING PASSWORD: message appears on the display.

=)
SETTINGS
U
HE S1 SETTINGS KD B PASSWORD KD ACCESS LEVEL:
EE PRODUCT SETUP B SECURITY Restricted

CHANGE COMMAND
PASSWORD: No

CHANGE SETTING
PASSWORD: No

ENCRYPTED COMMAND
PASSWORD:---------

ENCRYPTED SETTING
PASSWORD:---------

» @» d@» d»

¢
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When the 'CHANGE SETTING PASSWORD' message appears on the display, press the VALUE @ key or the
VALUE @ key to change the selection to Yes.

4. Pressthe key and the display will prompt you to 'ENTER NEW PASSWORD'.
5. Type in a numerical password and press the key.

6. When the 'VERIFY NEW PASSWORD' message is displayed, re-type in the same password and press the
key.

CHANGE SETTING
PASSWORD: No

®®

CHANGE SETTING
PASSWORD: No

ENTER

ENTER NEW
PASSWORD :###H#HHH##H#

VERIFY NEW
PASSWORD:####H##HH

NEW PASSWORD
HAS BEEN STORED

7. When the 'NEW PASSWORD HAS BEEN STORED' message appears, your new SETTING password will
be active.

f) Changing Existing Password

To change an existing password, follow the instructions in the previous section with the following exception. A
message will prompt you to type in the existing password (for each security level) before a new password can
be entered.

<
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5 SETTINGS 5.1 SETTINGS OVERVIEW

5.1.1 SETTINGS MAIN MENU

Table 5-1: SETTINGS MAIN MENU

HE S1 SETTINGS
EE PRODUCT SETUP

&

@

HE S2 SETTINGS
HE SYSTEM SETUP

)

@

HE S3 SETTINGS
EE FLEXLOGIC

&
@

HE S4 SETTINGS
HE ELEMENTS

©
@

HE S5 SETTINGS
HE INPUTS/OUTPUTS

)

@ MULTILIN

il

» @» d@» d» d» «@»

@
&

» d@» d» d»

@»

@»

«@p

@»

B PASSWORD
B SECURITY

B DISPLAY
B PROPERTIES

B COMMUNICATIONS
|

B REAL TIME
B CLOCK

OSCILLOGRAPHY

MESSAGE
SCRATCHPAD

INSTALLATION

CURRENT SENSING

VOLTAGE SENSING

POWER SYSTEM

FLEXCURVE A

FLEXCURVE B

FLEXLOGIC
EQUATION EDITOR

FLEXLOGIC
TIMERS

CURRENT ELEMENTS

VOLTAGE ELEMENTS

CONTACT INPUTS

VIRTUAL INPUTS
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Table 5-1: SETTINGS MAIN MENU (Continued)

@ B CONTACT OUTPUTS
7! [ |
B VIRTUAL OUTPUTS
@ [
@
EE S6 SETTINGS B FORCE CONTACT
EB TESTING @» H INPUTS
@ B FORCE CONTACT
B OUTPUTS

<
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5.2.1 PASSWORD SECURITY

PATH: S1 PRODUCT SETUP = PASSWORD SECURITY

B PASSWORD KD ACCESS LEVEL: Range: Restricted, Command, Setting, Factory Service
B SECURITY Restricted
vessace & CHANGE COMMAND Range: No, Yes
) PASSWORD: No
VESSAGE @ CHANGE SETTING Range: No, Yes
© PASSWORD: No
@ ENCRYPTED COMMAND | Range: 0-999999999
MESSAGE N\, PASSWORD: --------- Note: --------- indicates no password
ENCRYPTED SETTING Range: 0-999999999
MESSAGE @ PASSWORD: ----——--- Note: --------- indicates no password

There are three levels of password security in the relay: Command, Setting, and Factory Service. Operations
under the supervision of the passwords are:

Command :Changes state of virtual inputs
Clears event records and associated snapshot or setting change records
Clears oscillography records

Setting : Permits changing of any setting.

Factory Service :For factory use only (enables a new Factory Service Menu)

When the relay is shipped from the factory, the command and setting passwords are defaulted to '0'. When a
password is '0', the password security feature is disabled. When a non-zero password is programmed, entering
the password is required for the appropriate access level for both the faceplate or any of the communication
ports.

In order to gain write access to a given security level, select the ACCESS LEVEL or attempt access to that
level (e.g. Attempts to change a setting and follow directions to enter the password that was previously pro-
grammed). If the password is correctly entered, access will be allowed. If no keys are pressed for longer than
30 minutes or control power is cycled, access from the faceplate will automatically become restricted. When a
sequence of characters is entered by the user as a new password, that code must be again entered before the
operations under the password security provided for that password are permitted.

If the programmed password is not known, consult the factory service department with the encrypted pass-
word.

NOTE: If the Setting password and Command password are set the same, the one password will allow
access to commands and settings.

<
F30 Feeder Management Relay 5- 3



5.2 S1 PRODUCT SETUP 5 SETTINGS

5.2.2 DISPLAY PROPERTIES

PATH: S1 PRODUCT SETUP =0 DISPLAY PROPERTIES

B DISPLAY KD FLASH MESSAGE Range: 0.5 To 10.0 in Steps of 0.1
B PROPERTIES TIME:4.0s
MESSAGE @ DEFAULT MESSAGE Range: 10 To 900 in Steps of 1
® |TIMEOUT: 300 s
vessace | @ DEFAULT MESSAGE Range: 25 %, 50 %, 75 %, 100 %
®  |INTENSITY: 25 %
MESSAGE @ SCREEN SAVER Range: Disabled, Enabled
®  |FEATURE: Disabled
MESSAGE @ SCREEN SAVER WAIT Range: 0 - 65535 in Steps of 1
TIME: 30 min

Some of the relay message characteristics can be modified to suit different situations using the display proper-
ties settings.

Flash messages are status, warning, error, or information messages displayed for several seconds in
response to certain key presses during setting programming. The time these messages remain on the display,
overriding the normal messages, can be changed to accommodate different user reading rates.

If no keys are pressed for a period of time, then the relay will automatically scan a default message. This time
can be modified to ensure messages remain on the screen long enough during programming or reading of
actual values. To extend the life of the phosphor in the vacuum fluorescent display, the brightness of the dis-
play can be attenuated when default messages are being displayed. When interacting with the display using
the faceplate keys, the display will always operate at full brightness.

As well, the relay is equipped with the ability to turn off the faceplate display using the screen saver feature. If
the feature is enabled, the display will turn off after the elapsed screen saver wait time. Pressing any key or the
occurrence of any target message will bring the display back to full brightness.

<
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5.2.3 COMMUNICATIONS

PATH: S1 PRODUCT SETUP =3 COMMUNICATIONS

B COMMUNICATIONS @p MODBUS SLAVE Range: 1 to 254 in Steps of 1
] ADDRESS:254
@ |RS485COM1BAUD Range: 300, 1200, 2400, 4800, 9600, 19200, 38400, 57600,
MESSAGE ™ [|RATE: 115200 115200-Only displayed if CPU type 9A is ordered
@ [|RS485 COM1 PARITY: Range: None, Odd, Even
MESSAGE ™ None Only displayed if CPU type 9A is ordered
@ |RS485COM2 BAUD
MESSAGE 7, RATE: 115200 Only displayed if CPU type 9B, 9C or 9D ordered
@ [|RS485COM2 PARITY: Range: None, Odd, Even
MESSAGE N\, None Only displayed if CPU type 9A is ordered
@ |ETHERNET IP ADDRESS:
MESSAGE ™ 13.94.244.210 Only displayed if CPU type 9B, 9C or 9D ordered
@ |GATEWAY IP ADDRESS:
MESSAGE ™ 13.94.244.1 Only displayed if CPU type 9B, 9C or 9D ordered
@ |NETWORK ADDR (NSAP):
MESSAGE ™ 56554706 Only displayed if CPU type 9B, 9C or 9D ordered
MESSAGE (& TARGET NAME: Range: 20 character alpha-numeric
ur0 Only displayed if CPU type 9C or 9D ordered and Target

name must not contain any spaces

The relay is equipped with three independent serial ports. The RS232 port on the faceplate is intended for local
use and will respond regardless of the slave address programmed. Its baud rate is fixed at 19200 and parity is
fixed as ‘none’. The rear COML1 port type will depend on the CPU type ordered. It may be either an Ethernet
port or RS485 port. The rear COM2 port is RS485.

The RS232 port may be connected to a personal computer running the relay PC software. This software may
be used for downloading and uploading setting files, viewing measured parameters, and upgrading the relay
firmware to the latest revision. For RS485 communications (supporting a subset of the Modbus® RTU proto-
col), each relay must have a unique address from 1-254. Address 0 is the broadcast address which all relays
listen to. Addresses do not have to be sequential but no two relays can have the same address or conflicts
resulting in errors will occur. Generally each relay added to the link will use the next higher address starting at
1. A maximum of 32 relays can be daisy chained and connected to a DCS, PLC or PC using the RS485 ports.
The IP addresses setting messages will only appear if a relay is ordered with an Ethernet port. The Ethernet
communications target name may be entered here. (The Ethernet port supports MMS\UCA 2.0 protocol.)

<
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5.2 S1 PRODUCT SETUP 5 SETTINGS

5.2.4 REAL TIME CLOCK

PATH: S1 PRODUCT SETUP =38 REAL TIME CLOCK

B REAL TIME KD DATE(MM/DD/YYYY): Range: Month=1 to 12, Day= 1 to 31, Year= 1990
B CLOCK 01/01/1997 to 2089
vEssace @ TIME (HH:MM:SS): Range: Hour = 0 to 23, Minute = 0 to 59, Second =
& |00:00:00 0 to 59
IRIG-B SIGNAL TYPE: Range: None, DC Shift, Amplitude Modulated
MESSAGE (&) None

The time/date stamp is used to track events for diagnostic purposes. The date and time may be entered man-
ually or synchronized to other relays using an IRIG-B signal. A battery backed internal clock runs continuously
even when power is off. It has the same accuracy as an electronic watch, approximately +/- 1 minute per
month. If the IRIG-B signal is not used, the clock must be periodically corrected either manually through the
faceplate or via the clock setting over the relay serial link. If synchronization to other relays is not necessary,
then entry of the time and date from the faceplate keys is adequate.

Enter the current date using two digits for the month, two digits for the day, and four digits for the year. For
example, July 15, 1994 would be entered as 07 15 1994. If entered from the faceplate, the new date will take
effect the moment the key is pressed. Enter the current time, by using two digits for the hour in 24 hour
time, two digits for the minutes, and two digits for the seconds. If entered from the faceplate, the new time will
take effect the moment the key is pressed. For example, 3:05 PM would be entered as 15 05 00, with
the key pressed at exactly 3:05 PM. An IRIG-B signal may be connected to the relay to synchronize the
clock to a known time base and to other relays. If an IRIG-B signal is used, only the current year needs to be
entered.

If the relay serial communication link is used, then all the relays can keep time in synchronization with each
other. A new clock time is loaded into the relay via the communications port by a remote computer broadcast
(address 0) for all the relays connected on the communications channel. Then all relays in the system begin
timing at the approximately the same instant (+/- a few ms).
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5 SETTINGS 5.2 S1 PRODUCT SETUP

5.2.5 OSCILLOGRAPHY

PATH: S1 PRODUCT SETUP =38 OSCILLOGRAPHY

NUMBER OF RECORDS:
15 x 16 Cycles

B OSCILLOGRAPHY
- a»
MESSAGE %
MESSAGE %
@
MESSAGE S
MESSAGE (&)

TRIGGER MODE:
Automatic Overwrite

TRIGGER POSITION:
50 %

TRIGGER SOURCE:
Any Element OP

DIGITAL CHANNEL 32:
No Operation

Range: 1 x128,3x64,7x32,15x16,31x8
Range: Automatic Overwrite, Protected

Range: 0 To 100 in Steps of 1

Range: FlexLogit™ Operand

Range: FlexLogit™ Operand

Oscillography records contain waveforms captured at the sampling rate as well as other relay data at the point
of trigger. Oscillography records are triggered by a programmable FlexLogic™ operand. Multiple oscillography
records may be captured simultaneously.

The number of records vs. the number of cycles of each record can be configured as per the following chart:

Table 5-2: NUMBER OF RECORDS VS. NUMBER OF CYCLES

Number of Length of Record
Records (cycles/channel)
31 8
15 16
7 32
3 64
1 128

Caution: When oscillography settings are altered, all oscillography records will be cleared.

The trigger position is programmable as a percent of the total buffer size (e.g. 10%, 50%, 75%, etc.). A new
record may automatically overwrite an older record if the trigger mode is set to ‘Automatic Overwrite’. The sig-
nal that can trigger ocsillography may be any FlexLogic™ parameter (virtual output, element state, contact
input, or virtual input). The relay sampling rate is 64 samples per cycle.

Note: For an explanation on FlexLogic™ see section INTRODUCTION TO FLEXLOGIC™.,

€
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5.2 S1 PRODUCT SETUP 5 SETTINGS

5.2.6 MESSAGE SCRATCHPAD

PATH: S1 PRODUCT SETUP =3 MESSAGE SCRATCHPAD

B MESSAGE @ID Text 1 Range: 2 x 20 alphanumeric
B SCRATCHPAD
Range: 2 x 20 alphanumeric
MESSAGE % Text 2 g p
Range: 2 x 20 alphanumeric
MESSAGE % Text 3 g p
Range: 2 x 20 alphanumeric
MESSAGE % Text 4 g p
Text 5 Range: 2 x 20 alphanumeric
MESSAGE (&)

Up to 5 message can be programmed in the Message Scratchpad area. These messages may be notes that
pertain to the installation of the relay. This might be useful for reminding operators to perform certain tasks. The
messages may be entered from the keypad or the communications port.

To enter a 40 character message:
1. Select the user text message to be edited.
2. Press the Il key to enter text edit mode.

3. Usethe @ VALUE @ key to scroll through the alphanumeric characters. A space is selected like a char-
acter.

Press the Il key to advance the cursor to the next position.
Repeat step 3 and continue entering characters until the desired message is displayed.

The key may be pressed at any time for context sensitive help messages.

N g &

Press the [menv] key to store the new settings.

5.2.7 INSTALLATION

PATH: S1 PRODUCT SETUP =3 INSTALLATION

B INSTALLATION @ap RELAY SETTINGS: Range: Not Programmed, Programmed
[ ] Not Programmed
(@ SITE NAME: Range: 20 characters to specify
MESSAGE ™ Site-1 a unique relay name
RELAY IDENTIFIER: Range: 20 characters to specify
MESSAGE @ UR a unigue relay name

In order to safeguard against the installation of a relay whose settings have not been entered, the relay will not
allow signaling of any output relay until this setting is set to ‘PROGRAMMED’. The setting is defaulted to ‘NOT
PROGRAMMED’ when the relay leaves the factory. The ‘SETTINGS HAVE NOT BEEN PROGRAMMED’ self-
test error message is displayed automatically until the relay is put into the programmed state.

The site name and relay identifier settings allow the user to uniquely identify a site and relay. These settings
will appear when reports are generated.

p
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5 SETTINGS 5.3 S2 SYSTEM SETUP

5.3.1 CURRENT SENSING

PATH: S1 PRODUCT SETUP = CURRENT SENSING

B CURRENT SENSING KD PHASE CT PRIMARY: Range: Restricted, Command, Setting, Factory Service
n 100 A
@ PHASE CT SECONDARY: | Range:1A,5A
MESSAGE
® |5A
MESSAGE N GROUND CT PRIMARY Range: 1 To 50000 in Steps of 1
~ 100 A
GROUND CT SECONDARY:Range: 1 A, 5A
MESSAGE (&) 5 A

These settings are critical for all features that have settings specified in secondary amperes. When the relay is
ordered, the CT/VT module must be specified to include a standard or sensitive ground input. As the phase
CTs are connected in Wye (star), the calculated phasor sum of the three phase currents (IA + IB + IC = Neutral
Current = 310) is used as the input for the neutral overcurrent elements. In addition, a zero sequence (core bal-
ance) CT which senses current in all of the circuit primary conductors, or a CT in a neutral grounding conductor
may also be used. For this configuration, the ground CT primary rating must be entered. To detect low level
ground fault currents, the sensitive ground input may be used. In this case, the sensitive ground CT primary
rating must be entered. For more details on CT connections, refer to the wiring section of the HARDWARE
chapter.

Enter the rated CT primary current values. For both 1000:5 or 1000:1 CTs, the entry would be 1000. For correct
operation, the CT secondary rating must match the setting (which must also correspond to the specific CT con-
nections used) as all elements are programmed in secondary amperes.

5.3.2 VOLTAGE SENSING

PATH: S1 PRODUCT SETUP =3 VOLTAGE SENSING

B VOLTAGE SENSING VT CONNECTION TYPE: | Range: None, Wye, Delta
“@®
[ | None
MESSAGE @ NOM VT SEC VOLTAGE: Range: 50.0 To 240.0 in Steps of 1
™ 120.0V
MESSAGE @ VT RATIO: Range: 0.1 To 24000.0 in Steps of 0.1
120.0:1

With VTs installed, the relay can be used to perform voltage measurements, as well as power calculations.
Enter ‘None’ if VTs are not to be used. If VTs are used, enter the VT connection made to the system as ‘Wye’ or
‘Delta’. An open-delta source VT connection would be entered as ‘Delta’. See the typical wiring diagram in the
HARDWARE chapter for details. The Nominal VT Secondary Voltage setting is the voltage across the VT sec-
ondary winding when nominal voltage is applied to the primary. On a source of 13.8 kV line-line at nominal volt-
age, with a 14400:120 Volt VT in the open-delta connection, the voltage to be entered is 115 V. For the wye
connection, the voltage to be entered is 115 /V3 = 66.4 V. Enter the VT primary to secondary turns ratio, for a
14400:120 VT, the entry would be 120.0 (14400 / 120 = 120.0).
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5.3 S2 SYSTEM SETUP 5 SETTINGS

5.3.3 POWER SYSTEM

PATH: S1 PRODUCT SETUP =38 POWER SENSING

B POWER SYSTEM NOMINAL FREQUENCY: | Range: 25 To 60 in Steps of 1
KIlD]
[ | 60 Hz
PHASE ROTATION: Range: ABC, ACB
MESSAGE (&) ABC

Enter the nominal power system frequency. This value is used as a default to set the digital sampling rate if the
system frequency cannot be measured from the IA or VA channels of the CT/VT module. The phase sequence
of the power system is required to properly calculate sequence components and power parameters.

<
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5 SETTINGS 5.4 FLEXCURVES™

5.4.1 FLEXCURVE™ A/ FLEXCURVE™ B

PATH: S2 SYSTEM SETUP =8 FLEXCURVE A

B FLEXCURVE A
- KD

FLEXCURVE A TIME AT Range: 0 To 65535 in Steps of 1
1.03 x PKP: 0 ms

The custom FlexCurve™ has settings for entering times to operate/reset at the following pickup levels: 0.00 -
0.98 and 1.03 - 20.0. These points are then converted to two continuous curves by linear interpolation between
data points. To enter a custom FlexCurve™, enter the desired operate/reset time for each pickup point for the
desired protection curve.

Table 5-3: FLEXCURVE™ TABLE

Reset | Time || Reset | Time ||Operate | Time ||Operate | Time ||Operate | Time ||Operate | Time
(ms) (ms) (ms) (ms) (ms) (ms)
0.00 0.68 1.03 2.9 4.9 10.5
0.05 0.70 1.05 3.0 5.0 11.0
0.10 0.72 1.1 3.1 51 11.5
0.15 0.74 1.2 3.2 5.2 12.0
0.20 0.76 1.3 3.3 5.3 12.5
0.25 0.78