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SAFETY FOR LIFE 42

Cooper Power Systems products meet or exceed all applicable industry standards relating to product safety. We actively pro-
mote safe practices in the use and maintenance of our products through our service literature, instructional training programs,
and the continuous efforts of all Cooper Power Systems employees involved in product design, manufacture, marketing, and

service.

We strongly urge that you always follow all locally approved safety procedures and safety instructions when working around
high voltage lines and equipment and support our “Safety For Life” mission.

SAFETY INFORMATION

The instructions in this manual are not intended as a
substitute for proper training or adequate experience in
the safe operation of the equipment described. Only com-
petent technicians who are familiar with this equipment
should install, operate, and service it.

A competent technician has these qualifications:
e /s thoroughly familiar with these instructions.

e /s trained in industry-accepted high- and low-voltage
safe operating practices and procedures.

e /s trained and authorized to energize, de-energize,
clear, and ground power distribution equipment.

e /s trained in the care and use of protective equipment
such as flash clothing, safety glasses, face shield, hard
hat, rubber gloves, hotstick, etc.

Following is important safety information. For safe installa-
tion and operation of this equipment, be sure to read and
understand all cautions and warnings.

Hazard Statement Definitions

This manual may contain four types of hazard state-
ments:

DANGER: Indicates an imminently hazardous
situation which, if not avoided, will result in
death or serious injury.

WARNING: Indicates a potentially hazardous
situation which, if not avoided, could result in
death or serious injury.

CAUTION: Indicates a potentially hazardous
situation which, if not avoided, may result in
minor or moderate injury.

CAUTION: Indicates a potentially hazardous situa-
tion which, if not avoided, may result in equipment
damage only.

Safety Instructions

Following are general caution and warning statements that
apply to this equipment. Additional statements, related to
specific tasks and procedures, are located throughout the
manual.

DANGER: Hazardous voltage. Contact with haz-
ardous voltage will cause death or severe person-
al injury. Follow all locally approved safety procedures
when working around high- and low-voltage lines and
equipment. 61083

WARNING: Before installing, operating, main-
taining, or testing this equipment, carefully read

and understand the contents of this manual. Improper
operation, handling or maintenance can result in
death, severe personal injury, and equipment damage.
G101.0

WARNING: This equipment is not intended to
protect human life. Follow all locally approved pro-
cedures and safety practices when installing or oper-
ating this equipment. Failure to comply can result in
death, severe personal injury and equipment damage.
G102.1

WARNING: Power distribution and transmis-

sion equipment must be properly selected for the
intended application. It must be installed and serviced by
competent personnel who have been trained and under-
stand proper safety procedures. These instructions are
written for such personnel and are not a substitute for
adequate training and experience in safety procedures.
Failure to properly select, install, or maintain power
distribution and transmission equipment can result in
death, severe personal injury, and equipment damage.
G122.3
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Section 1: Introduction

Thank you for purchasing the Kyle Form 6 Microprocessor-

6 control scheme with ProView 4.0.1 software. based Recloser Control. Offered in a rack mount, yard mount,

ProView 4.0.1 software will only operate cor- and pole mount design, the Form 6 Recloser Control provides

rectly with ProView 4.0.1 schemes. a universal platform that can be programmed for many pro-
. . . ) tective applications. The Form 6 control supports customiza-

E’rlgl\iigv(\a/sfg. EO ggf?v?afer?\gi\r/wvvig ?ﬁgeg;i;ﬁg tion of features to permit design and manufacture of custom-

with the ProView 4.0.1 F6-F6TS Upgrade Wizard er-specific configuration and operating logic.

included on your ProView 4.0.1 software CD. The Form 6 recloser control provides phase and ground cur-
rent sensing and three-phase voltage sensing. The Form 6
control can compute power, energy, power factor, and power
flow direction from the current and voltage sensing.

IMPORTANT: Do not open a ProView 4.0 Form

The Form 6 control can be programmed and interrogated
from the front panel. The front panel also displays metering
and alarm information.

In addition to front panel programming, control param-

eters can be programmed via personal computer using the
ProView interface software. Temporary connection to the
control is made through the operator front panel RS-232 port.
The back panel RS-232, as well as the optional fiber-optic,
ethernet, and RS-485 ports are available for SCADA or inter-
connections to other devices. The interface program includes
functions used to create, modify, and graphically display
time-current curves (TCCs) and provide diagnostic informa-
tion. The Form 6 control analysis tools include fault locating,
event recording, data profiler, recloser replay, application
one-line diagram, and oscillography functions. Customization
tools include TCC Editor II, a time-current curve modification
program, and the Idea Workbench, a complete software cus-
tomization program that enables you to design your distribu-
tion system to your specific application. Verification of settings
and customized logic are easily obtained with the Virtual Test
Set feature.
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Important User Information

IMPORTANT: This hardware/software is subject
to the U.S. Export Administration Regulations
and other U.S. laws, and may not be exported or
re-exported to certain countries (currently, Cuba,
Iran, North Korea, Sudan and Syria) or to persons
or entities prohibited from receiving U.S. exports
(including those (a) on the Bureau of Industry and
Security Denied Parties List or Entity List, (b) on
the Office of Foreign Assets Control list of Specially
Designated Nationals and Blocked Persons, and
(c) involved with missile technology or nuclear,
chemical or biological weapons).

What's In This Manual

The Form 6 recloser control offers the user the ability to apply
it in a variety of applications, to program its operation over

a wide range of parameters, and to customize its operating
logic. Those responsible for the application of the Form 6
control must satisfy themselves that the programmed operat-
ing parameters and the installed software scheme have been
tested to verify that they meet all performance and safety
requirements, including any applicable regulations, codes,
and standards.

Since there are many variables and user-selected operating
characteristics associated with any particular installation, the
user should take the necessary steps to ensure that the
design, configuration, installation, and use of operating soft-
ware (schemes) are maintained in a secure and controlled
manner by properly trained personnel.

This manual describes the basic function and features
involved in programming and operating the Form 6 Rack
Mount, Yard Mount and Pole Mount recloser controls. It
provides brief descriptions of the functions of the operator
panel.
Note: This manual does not describe Form 6 Triple-Single control
functionality.

This manual is divided into five sections:

1. Introduction

2. Front Panel Operation

3. Using ProView Software

4. Form 6 Control Schemes

5. |dea Workbench

This manual is to be used in conjunction with the appropriate
installation and operation instructions that were provided with
the Form 6 recloser control:

e Service Information S280-70-1 Form 6 Rack Mount
Microprocessor-Based Recloser Control Installation and
Operation Instructions

e Service Information S280-70-2 Form 6 Yard Mount
Microprocessor-Based Recloser Control Installation and
Operation Instructions

e Service Information S280-70-3 Form 6 Pole Mount
Microprocessor-Based Recloser Control Installation and
Operation Instructions

e Service Information S280-70-10 Form 6-LS Pole Mount
Microprocessor-Based Recloser Control Installation and
Operation Instructions

1-6
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Upgrading Form 6 Control Firmware

Upgrading from ProView 4.0 or 3.2.2 Software Version to ProView 4.0.1
Software Version

' . 1. Bypass the recloser, adhering to your standard utility
CAUTION: System misoperation. Bypass the safety practices, if you are upgrading the firmware on

recloser prior to downloading new firmware to an an installed recloser control. Refer to the appropriate
in-service control. The process of downloading Form 6 Service Information.

new firmware will cause the control to stop oper- _ _ _ .
ating as a protective device until a new Scheme 2. Establish a physical connection to the control via the

Structure file is downloaded to the control. Failure front panel RS-232 port.

to bypass.the reolpser connected to an in—sen/iqe 3. Disconnect digital SCADA connections from the Form
control prior to a firmware download can result in 6 control

system misoperation. 13550

4. |aunch your ProView 4.0 application software and
open any Form 6 recloser control scheme. (Refer to
Section 4 for additional information.)

Note: If your Form 6 control is running ProView 3.2.2 software, you
must launch ProView 3.2.2 software version.

5. Click the button. The ProView software
will display a list of connection options.

6. Click on the Connect using Com 1 option - as this is
the communication port typically configured for serial
communications on your PC.

7. When the Enter password dialog is displayed, type
Modify (case-sensitive) and click OK.

8. After the ProView software compares the scheme on
the PC to the scheme in the connected Form 6 con-
trol, the Connect using Com ? dialog will be displayed.
Click the Done button.

9. Select Manage>Device>Download firmware... from the
main menu.

10. Read the Caution statement. Click OK only if you have
read and understand the Caution statement.

Open #]=] 11. Click the down arrow in the “Look in:” field and navi-
Lookcin: | £ Prowess01 5l = @ o @ gate to the ProView 4.0.1 Folder. C:\Program Files\
@ Devrcn i Coopen\ProView401\
) My Documants
iy My Computer
a0 )P Parition (C:)
=) Program Fles
) Cooper
&=

{73 CD Diive D7)
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Open HE 12. Locate the DLL folder from within the folder list and open
Lookin: | £ DLL = & @& ok - it. The firmware will be displayed in the list:
Firmware_Form6_V401.00

— 13. Click on the “Firmware_Form6_V401.00” file to select it.
Firmware_Form&_V401.00 C“Ck the Open but’[Oﬂ.

020

14. Read the Caution statement. Click OK only if you have
read and understand the Caution statement.

Flename:  [Fimwars_Fomé_V201.00 ooen | 15. After completing the ProView 4.0.1 firmware download,
Fies ot ype [ Frmare (-00) H cancel_| all of the Form 6 control front panel LEDs will iluminate
' and the firmware version will be displayed on the LCD.

™ Open as read-only

W Disconnect Form 6 dataport-to-laptop communications.

16. Close the version of ProView software that was used to
perform the Firmware Upgrade.

17. Launch ProView 4.0.1 application software.

18. Select File>Open Scheme from File... from the main
menu.

19. When the “Open” dialog appears, double-click on the
Form 6 folder.
C:\Program Files\Cooper\ProView401\Form6

20. Select the appropriate default Form 6 recloser control
scheme file from within the Form 6 folder:

e [6-4.0.1 default (read only).f6e

e F6TS-4.0.1 default (read only).f6e (for triple-single
controls)

21. Click the button.

22. Select the communication port used for serial communi-
cations on your PC. Click OK.

23. When the Enter password dialog is displayed, type
Modify (case-sensitive) and click OK.

24, After the ProView software compares the scheme on the
PC to the scheme in the connected Form 6 control, the
Connect using Com ? dialog will be displayed. Click the
Done button.

Note: Firmware and software versions must match.

25. Select Manage>Device>Download structure and settings
from the main menu.

26. After successfully completing the scheme download, you
will have a fully functional ProView 4.0.1 Form 6 control.
At this point, you can modify the settings or download a
custom scheme.

1-8
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Password Access

A password is required to access the appropriate user level
necessary to initiate any scheme setting and structure modi-
fications to the Form 6 recloser control. A password is also
required to connect to the Form 6 recloser control.

ProView Registration

ProView 4.0 (or greater) does not require a software authori-
zation key, but registration is still recommended.

Register online at www.cooperpowercentral.com/software/
proview/

Three Levels of Access

ProView 4.0 (or greater) has three levels of access available.

ProView Access Level ) . . .
Access Level Code Each level defines user privileges: View, Operate, and Modify.
Modify 4 The Modify level user assigns the level of access to the Form
6 recloser control users.
Operate 2
View 1 Additional password and access information is available in the
|ogin/Logout|section of the Using ProView Software sec-

tion of this manual.

Front Panel Password
The default password on the Form 6 recloser control front

ENTER PASSWORD Erzzfe‘:ﬁ;e%a‘s:%f | panel is zero (0). Press the ENTER key to enable the pass-
VALUE (if changed from the word to view or change settings from the front panel LCD.
VIEW ONLY CANCEL

default password 0) Refer to Settings>MMI Setup and Password in Form 6|
q [ENTER] P ® ontrol Schemed section of this manual for additional pass-
(Press F1 to VIEW ONLY or F4 to CANCEL) word information.
Note: Most common settings, metering, alarms, and counters can
be viewed without entering a password. Refer to
Panel Operation section of this manual for additional
information.

Connecting ProView to the Control Password
The default password for the View level user is View (Upload

level password).
CAUTION: Security Hazard. Security features

must be user-configured for implementation. The default password for the Operate and Modify level users

Failure to implement security features may result is Modify (Download level password).

in unauthorized access to unit. G151.0 Note: Once you are connected to the control, you can change your
password through the Manage>Device>Change password
dialog box.

Refer to Communicating with the Form 6 Recloser
Control>Connecting to the Form 6 Control in ‘
Control Schemesg section of this manual for additional pass-
word information.

1-9



Kyle Form 6 Microprocessor-Based Recloser Control Programming Guide

Front Panel

3 CONTROL 0K

3 CONTROL POWER
3 CONTROL LOCKOUT
[ RECLOSER OPEN
1 RECLOSER CLOSED

£ A PHASE FAULT 3 ALRM 1 APHASE VOLTAGE = INDICATOR 4
£ B PHASE FAULT £ ABOVE MIN TRIP 1 BPHASE VOLTAGE =1 INDICATOR 5
£ C PHASE FAULT 1 INDICATOR 1 £ CPHASEVOLTAGE [ INDICATOR 6
3 GROUND FAULT 1 INDICATOR 2 1 FREQUENCY TRIP [ INDICATOR 7
[ SENSITIVE GND [ INDICATOR 3 1 VOLTAGETRIP [ INDICATOR 8

COUNTER

©0000)
©@\o000) @

RS-232 DATA PORT

o
COOPER Power Systems _ KYLE F6 Recloser Control ON

TRIP

GND TRIP m SUPERVISORY
BLOCKED oFF
CLOSE  cuose

CIRCUIT ALTERNATE ALTERNATE
pisagLe  MOTUNETAG | proriest ) | PRoFiLEs2 )  pROFILESS
‘ @ l OPTION#1 ll OPTION#2 ll OPTION#3 l

(Lockout)

The Form 6 recloser control front panel offers extensive oper-
ation capabilities:

¢ View instantaneous and demand metering quantities

e View and reset targets

e View and reset trip counters

e View fault locator results

e Change setting group

e  Operate function keys

e Operate the recloser

Note: The default settings are programmed to turn off the front
panel after ten minutes of inactivity. Except, if Hot Line Tag is
ON, the Hot Line Tag LEDs will remain illuminated.

Note: Pressing the ENTER button while in any menu with a setting
change option (even if a setting change had not actually been
made) will disable the MMI Menu resetting functionality until a
settings change is confirmed via the front panel by selecting
USE (F1), a setting change or scheme is downloaded from
the PC to the control, or the Protection Profile is changed.

Selecting REVERT (F2) does not re-enable the MMI Menu
resetting functionality.

This section of the manual is designed to familiarize you with
the structure and operation of the front panel of the Form 6
control.

Status Indication and Control Programming

Form 6
25 Status Indicator LEDs

/TN

1 CONTROL 0K

3 CONTROL POWER
3 CONTROL LOCKOUT
[CJ RECLOSER OPEN
1 RECLOSER CLOSED

1 A PHASE FAULT 3 ALARM 1 APHASE VOLTAGE 1 INDICATOR 4
1 B PHASE FAULT 1 ABOVE MIN TRIP 1 BPHASEVOLTAGE £ INDICATOR 5
£ C PHASE FAULT £ INDICATOR 1 £ CPHASEVOLTAGE [ INDICATOR 6
£ GROUND FAULT 1 INDICATOR 2 1 FREQUENCY TRIP [ INDICATOR 7
1 SENSITIVE GND [ INDICATOR 3 I VOLTAGETRIP £ INDICATOR 8

Form 6-LS
25 Status Indicator LEDs

1 RECLOSER OPEN

T3 CONTROL 0K

3 CONTROL POWER
] CONTROL LOCKOUT
1 RECLOSER CLOSED

T APHASE FAULT 3 ALRM C1 APHASEVOLTAGE T3 X PHASE VOLTAGE
1 B PHASE FAULT £ ABOVE MIN TRIP 1 BPHASEVOLTAGE [ Y PHASE VOLTAGE
1 C PHASE FAULT (=3 [0 CPHASE VOLTAGE £ Z PHASE VOLTAGE
1 GROUND FAULT £ SECTIONALIZER £ FREQUENCY TRIP =1 INDICATOR 7
1 SENSITIVE GND 1 LS DISABLED I VOLAGETRIP [ INDICATOR 8

The top section of the front panel provides the status and
interrogation tools to access Form 6 recloser control informa-
tion. Twenty-five status indicator LEDs provide instant infor-
mation on the control and recloser status.

CONTROL OK: Indicates the control is operating normally
and not in a control alarm state.

CONTROL POWER: Indicates there is adequate VTC voltage
to trip the recloser. Does not indicate the presence of AC or
battery power.

CONTROL LOCKOUT: The green LED indicates the control is
in a locked out state, i.e. a reclosing sequence is not in progress.
This LED does not indicate that the recloser is open.

RECLOSER OPEN: Indicates the recloser is in the open position.

RECLOSER CLOSED: Indicates the recloser is in the closed
position.

Note: There are several conditions that will cause the alternate
blinking of the CONTROL LOCKOUT, RECLOSER OPEN, and
RECLOSER CLOSED LEDs: Failure to Trip, Failure to Close,
Interrupter Malfunction, and 52a/b Disagreement.

The LED blinking pattern for these conditions is the
CONTROL LOCKOUT green LED and RECLOSER CLOSED
red LED alternating with the RECLOSER OPEN green LED.
In addition to the above LED blinking pattern, the red ALARM
LED will also be illuminated for these alarms: Failure to Trip,
Failure to Close, and Interrupter Malfunction.
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A PHASE FAULT, B PHASE FAULT, C PHASE FAULT:
Indicates A, B, and/or C phase current was either the maxi-
mum phase current or within 20% of the maximum when a
trip signal was issued.

GROUND FAULT, SENSITIVE GROUND FAULT: Indicates that
a Ground and/or Sensitive Earth Fault overcurrent element
was active at the time the trip signal was issued.

ALARM: Indicates an alarm has been asserted. Review the
Alarm Log & Status submenu on the front panel LCD display.

ABOVE MINIMUM TRIP: Current detected is above an over-
current minimum trip setting.

A PHASE VOLTAGE, B PHASE VOLTAGE, C PHASE
VOLTAGE: Indicates a presence of source-side voltage on the
respective phases. The “V present (kV pri)” setting controls
the voltage indication for these front panel LEDs as defined

in the System Configuration setting dialog box. Refer to
Configure - System Configuration section of this manual.

Note: For a Form 6-LS control, these LEDs are controlled by the
Voltage Controls settings in the Loop Scheme Settings dialog
box. A, B, and C phase is Source | for the Form 6-LS control.
Refer to Form 6 Loop Scheme Control in Section § for
additional information.

FREQUENCY TRIP: Indicates the recloser tripped due to an
under or overfrequency condition.

VOLTAGE TRIP: Indicates the recloser tripped due to an
under or over voltage condition.

These statuses are only indicated on the standard Form
6 Control:

INDICATOR 1, INDICATOR 2, INDICATOR 3, INDICATOR 4,
INDICATOR 5, INDICATOR 6, INDICATOR 7, INDICATOR 8:
Customizable LEDs that are used with functions programmed
through the Idea Workbench customizing software.

These statuses are only indicated on the Form 6-LS
Control:

TIE: Indicates the control is in tie mode and responding to
voltage conditions on Source | and Source |I.

SECTIONALIZER: Indicates the control is in sectionalizing
mode and is responding to voltage conditions on Source |.

LS DISABLED: Indicates the LS accessory is not active.

X PHASE VOLTAGE, Y PHASE VOLTAGE, Z PHASE
VOLTAGE: For a Form 6-LS control, these LEDs are con-
trolled by the Voltage Controls settings in the Loop Scheme
Settings dialog box. These LEDs indicate Source Il (load) volt-
age is present on X, Y, or Z phase and indicate the phase(s)
that initiated the LS functionality.

INDICATOR 7, INDICATOR 8: Customizable LEDs that
are used with functions programmed through the Idea
Workbench customizing software.
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LCD Menu Display

The MENU key allows
the user to select menu
items or step back or
exit from submenus.

LCD Display,
4-Line, 20 Character

The ENTER key Cursor
allows the user Movement
to access the Arrows

submenus.

The + or - keys
allow changes to
numeric settings.

The LCD display is a 4 line, 20-character wide display with
dedicated cursor control and menu maneuvering buttons that
provide the user access to all settings, targets, and mea-
surements. Most settings can be changed directly from the
operator panel without the interface software.

Note: Only four line items appear on the LCD display at one time.
Moving the cursor down from the fourth line will shift the line
items up one line at a time.

LCD Display: A 4-line, 20-character display. The LCD display

panel contrast is field-adjustable to allow for various mount-

ing heights and applications: Press the MENU key and then
press (+) or (-) key to increase or decrease contrast.

Four LCD Navigation Buttons: MENU, ENTER, +, —

LCD Menu Command Selection Keys (F1, F2, F3, F4):
Select, accept, or cancel LCD menu commands.

Four Cursor Movement Arrows: Move the cursor left <, right
>, up A, down v.

The current location on the menu is indicated by a cursor (>).
To choose a menu item, shift the cursor to the item and press
the ENTER key. The appropriate submenu opens.

Refer to the Front Panel Operation section of this manual
for information regarding each Menu item.

[menu]

>SETTINGS
METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

COUNTERS
BATTERY

DNP PROTOCOL
WORKBENCH

CLOCK

FAULT LOCATOR
DIAGNOSTICS

I/O CONTROL

I/0 STATUS :
SELF-CLEAR FAULT: N :
TEST MODES :
NAMEPLATE DATA
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LCD Menu Shortcut Keys

Eight “one-touch” shortcut keys for one-button access to a

8 Shortcut Keys variety of control and monitoring functions that appear in the
LCD display. Pressing these buttons is a shortcut to access-
ing functions without scrolling through the LCD menus.

e METERING: Displays the systems instantaneous meter-
ing values for current and voltage.

e RESET TARGETS: Resets fault targets immediately
(regardless of any programmed intentional time delay).

Note: If the fault resulting in the target is still present, the tar-
get resets and immediately indicates again.

e EVENTS: Displays the last 25 SOE events.

e | AMP TEST: llluminates all operator panel LEDs for veri-
fication of proper operation. Enables the text message
display feature.

e SETTINGS: Modify or View settings on the LCD display.

e OPER COUNTER: Displays the total number of trip
operations, target operations, and resets all counters.

e ALARMS: Provides status for all recloser alarms.

e CHANGE: Must be pressed to enable the nine function
keys (OPTION pushbuttons).

Note: The CHANGE mode is a 10 second period in which
one function setting can be changed. If no change is
made in that time, the control front panel returns to the
root menu.

Recloser Operation and Function Keys

The bottom section of the front panel contains operation and
function tools for the Form 6 recloser control:

e TRIP Pushbutton: Trips the recloser from the opera-
tor panel. The recloser opens and the control enters a
lockout state, preventing any further automatic reclosing

- operations.
COOPER Power Systoms _ KYLE FG Recloser Control - O e CLOSE Pushbutton: Returns the control to the initial or
TRIP CLOSE CLOSE home sequence position an.d closes the recloser. The
CIRCUIT " INETAG control is ready for a new trip/reclose sequence.

DISABLE
Note: Pressing the CLOSE pushbutton from the Lockout

position initiates Cold Load Pickup (CLPU) protection, if
the feature is enabled.

The user does have the ability to block COLD LOAD
PICKUP through the LCD menu or by configuring one
of the Option one-touch function keys via the Idea
Workbench feature in ProView.

(LOCKOUT)

If the recloser is closed, pushing and holding the
CLOSE pushbutton does not activate the Cold Load
Pickup feature.

e CLOSE CIRCUIT DISABLE: Provides a visible discon-
nect in the closed circuit. Removing the 15 Amp fuse
disables all electrical closing of the recloser. Refer to the
appropriate Form 6 control installation manual for addi-
tional information on Close Circuit Disable.
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AWARNING: Hazardous voltage. Do not use Hot Line

Tag as a substitute for a visible disconnect. Always
establish a visible disconnect prior to performing any work
requiring a de-energized line. Failure to comply may cause
death, severe personal injury, or equipment damage.

T276.0

IMPORTANT: Hot Line Tag activation does not cause the
recloser to trip open. It only prevents the recloser from
closing.

IMPORTANT: Hot Line Tag is intended solely for live-
line work applications, such as maintenance, repairs or
improvements to the distribution system, that occur while
the line remains energized.

Nine Option Pushbuttons

e — M T —
GND TRIP NON SUPERVISORY
BLOCKED RECLOSING OFF

o — [ —

ALTERNATE ALTERNATE ALTERNATE l
PROFILE#1 PROFILE#2 J PROFILE#3

- [ = —

OPTION#1 OPTION#2 OPTION#3

/ Form 6 Control Option pushbuttons

The CHANGE button must be pressed prior to
activating or de-activating these functions.

\Form 6-LS Control Option pushbuttons
N

TN ‘aummn
GND TRIP NON SUPERVISORY
_sLocken J | _RecLosinG OFF
— SOURCE | SOURCE Il
LS RESET ENABLED ENABLED J
—— == =
OPTION#1 OPTION#2 OPTION#3

HOT LINE TAG: Hot Line Tag is provided for live-line work
applications. All closing operations are disabled when the
Hot Line Tag feature is activated.

Hot Line Tag prevents all closing attempts and shifts pro-
tection to one trip-to-lockout on the composite curve of
the Hot Line Tag definite time and the TCC1 curve (which
ever is faster). Hot Line Tag takes precedence over Cold
Load Pickup and Fast Trips Disabled.

Hot Line Tag can be enabled from multiple sources (front
panel switch, SCADA, or Hardware Workbench); all must
be in a de-asserted (OFF) state to de-activate Hot Line
Tag.

Refer to the appropriate Form 6 control installation manual
for additional information on Hot Line Tag.

GROUND TRIP BLOCKED: Blocks ground trip fault opera-
tion.

Note: When the Ground Trip Blocked feature is Enabled, the
Sensitive Earth Fault feature is Disabled.

NON-RECLOSING: Disables any automatic reclosing oper-
ations. Non-reclosing does not alter the active time-current
curve (TCQO).

SUPERVISORY OFF: Blocks the ability of the recloser to
respond to supervisory commands sent by serial com-
munication ports or hardwired inputs. In the default Form

6 control scheme, Hot Line Tag can still be activated when
Supervisory is active.

OPTION 1 through OPTION 3: These option pushbuttons
are customizable through the Idea Workbench. Refer to the
appropriate Form 6 control installation manual for instruc-
tions on labeling customized options.

These option pushbuttons are only available on the stan-
dard Form 6 Control:

ALTERNATE PROFILES 1, 2, 3: The Form 6 control has a
“Normal" profile and three “Alternate” profiles that change
all protection parameters for the control. If Alternate profile
1, 2, or 3 is active, the corresponding option pushbutton
LED illuminates. Normal profile is active, when all of the
Alternate profile option pushbutton LEDs are not illumi-
nated. Only one profile is active at any time.

These option pushbuttons are only available on the Form
6-LS Control:

Note: Refer to Eorm 6 Loop Scheme Control in Eection §for addi-

IMPORTANT: If the power save feature is enabled
(default), and more than five minutes elapses since the
last panel operation, all the LEDs, except HOT LINE TAG
(if active), will turn off.

tional information.

LS RESET: Resets the LS function, so the control is ready
to respond to the next loss of voltage occurrence.
SOURCE | ENABLED: The control is in LS mode and
responding to voltage conditions on Source | (Source side
- Phases A, B, and C).

SOURCE Il ENABLED: The control is in LS mode and
responding to voltage conditions on Source |I

(Load side - Phases X, Y, and 2Z).

1-14
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Section 2: Front Panel Operation

This section describes front panel programming only. Refer to
Bection 4: Form 6 Control Schemes for descriptions of the
full complement of programmable functions.

CAUTION: System misoperation. The process of
downloading a new scheme or settings will cause this
device to stop functioning as a protective device for a
period of approximately 8 seconds. Safe operating prac-
tices must be observed while downloading schemes or
settings. Failure to comply can result in system misop-
eration. T299.1

CAUTION: Protective equipment misoperation.

Before downloading configuration files or settings
to the equipment, verify that the files and settings are
correct for the location and application. Downloading
configuration files or settings designed for a different
location or application can result in severe personal
injury and equipment damage. 1331

Settings Menu

[men]

>SETTINGS
METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER]

>Mod/View Settings

ENTER

Press the + or — keys
to select the password
VALUE : o (if changed from the

VIEW ONLY cancer | default password 0).

=P o
(or Press F1 (or Press F4
to VIEW ONLY) to CANCEL)

>Actv Profi Norm

Edit Profi Norm

Overcurrent Setting
Oper Sequence

ENTER PASSWORD

Reclose Intervals
ResetTime 30.00
Cold Load Pickup
Fregency

Voltage

Loadshed Restore
Sensitive Earth Flt

ENTER

Key

Note: Pressing the ENTER button while in any menu with
a setting change option (even if a setting change
had not actually been made) will disable the MMI
Menu resetting functionality until a settings change
is confirmed via the Front Panel by selecting USE
(F1), a setting change or scheme is downloaded
from the PC to the control, or the Protection Profile is
changed.

Selecting REVERT (F2) does not re-enable the
MMI Menu resetting functionality.

The Settings menu allows viewing and modification of settings
for all protection profiles in the Form 6 recloser control.

Note: The Active Profile and the profile to be edited are both dis-
played. Changes are made to the profile displayed in the Edit
Profile line of the LCD.

If Alternate profile 1, 2, or 3 is active, the corresponding option
pushbutton LED illuminates. Normal profile is active when none
of the Alternate profile option pushbutton LEDs are illuminated.

Only one profile is active at any time.
To access the SETTINGS Menu in VIEW ONLY mode:

1. Move the cursor (>) to SETTINGS or press the
SETTINGS shortcut key.

2. Press ENTER.

3. The >MOD/VIEW SETTINGS screen appears. Press
ENTER.

4. The ENTER PASSWORD screen appears. Press F1 to
enter VIEW ONLY mode.

5. Choose the applicable setting to View.
6. Press ENTER.
To access the SETTINGS Menu in MODIFY mode:

1. Move the cursor (>) to SETTINGS or press the
SETTINGS shortcut key.

2. Press ENTER.

3. The >MOD/VIEW SETTINGS screen appears. Press
ENTER.

Press ENTER.
The ENTER PASSWORD screen appears. Press
ENTER.

Note: Password default is zero (0). Refer to MMI Setup and
section of this manual to change the pass-
word.

SETTINGS Shortcut

o

6. Choose the applicable setting to Modify.

7. Press ENTER.

Note: As a shortcut, the SETTINGS menu can also be accessed
from the SETTINGS shortcut key on the front panel.

2-1
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Modify Protection Profile Group

>Actv Profi Norm ifi

Py prott Norm /den’t/f/es the protection
Overcurrent Setting proﬂ/e group to be
Oper Seguence

é Reclose Intervals

modified.

i ResetTime 30.00

i Cold Load Pickup : .

i Fregency —__ ¢ Theseare the settings
i Voltage

i Loadshed Restore H
Sensitive Earth Flt

Actv Profi Norm
>Edit Profi Norm
Overcurrent Setting

Oper Sequence

of the designated
protection profile group.

™ Identifies current

ENTER

>Edit Profile
PRESS [+] or [-] KEY
Norm
CANCEL

modlified profile group.

Press or [-] to until the protecti
profile you intend to edit appears

>Edit Profile
PRESS [+] or [-] KEY
Altl
CANCEL

>Actv Profi Norm

Edit Profi Altl
Overcurrent Setting
Oper Sequence

ENTER P
(or Press F4 to CANCEL)

New profile group

to be modified.

Overcurrent Protection Settings

— — —
ALTERNATE ALTERNATE ALTERNATE
PROFILE #1 PROFILE #2 PROFILE #3

Normal Profile is ACTIVE

(no LEDs are illumil

nated)
wl//

ALTERNATE
PROFILE #3

— —
ALTERNATE ALTERNATE
PROFILE #1 PROFILE #2

Alternate Profile #3

=0ption bu
now enab |
changed . .

Push MEMNU

is ACTIVE

ttons are
2@ it@ [be

to abort .

The EDIT PROFI setting shows the protection profile to
be modified in the control. You can toggle between the
different protection profiles available in the Form 6 con-
trol. Each protection profile group (Normal, Alternate
Profile #1, Alternate Profile #2, Alternate Profile #3)
contains the settings shown in the SETTINGS>MOD/
VIEW SETTINGS submenu. The line items listed under
EDIT PROFI are the settings of the profile group to be
modified.

Note: Only four line items appear on the LCD display at one time.
Moving the cursor down from the fourth line will shift the line
items up one line at a time.

To change the protection profile group to be modified:

1. Use the cursor movement key (A or v) and place the
cursor (>) next to the EDIT PROFI line item in the
LCD display.

2. Press ENTER.

3. Press (+) or (<) keys to toggle to the appropriate pro-
tection profile.

4. Press ENTER to accept the change or press F4 to
CANCEL the command.

You have returned to the SETTINGS list.

IMPORTANT: The settings displayed on the front panel LCD
are the Edit Profile Group settings. To view the Active Profile
Group settings, the EDIT PROFI line must be set to match the
ACTV PROFI line on the LCD.

The EDIT PROFI line item now displays the new profile group
to be modified.

Normal profile is active, when none of the Alternate Profile
option pushbutton LEDs are illuminated.

To activate an Alternate Overcurrent Protection profile:
1. Press CHANGE key on front panel.
2. Select either ALTERNATE PROFILE 1, 2, or 3.

Within approximately three seconds, the selected Alternate
Profile LED illuminates.

2-2
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>SETTINGS
METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER

>Mod/View Settings

ENTER

ENTER PASSWORD

Oper Sequence

VALUE : 0

VIEW ONLY CANCEL
Actv Profi Norm
Edit Profi Norm]

>Overcurrent Setting

ENTER

>Phase
Ground
Negative Sequence

ENTER|

TCC1l
TCC2

>TCCPMinTrip 100.0

Overcurrent
protection settings
for this profile group.

The Overcurrent Settings submenu displays the Phase,
Ground, and Negative Sequence overcurrent protection set-
tings for TCC1 and TCC2.

IMPORTANT: The settings displayed on the front panel LCD
are the Edit Profile Group settings. To view the Active Profile
Group settings, the EDIT PROFI line must be set to match the
ACTV PROFI line on the LCD.

Each of these submenus (phase ground, and negative
sequence) shows:

e The overcurrent minimum trip value

e Provides access to submenus TCC1 and TCC2, and
their respective operation parameters:

e Selected TCC

e Multiplier Settings

¢ Adder Settings

¢ Minimum Response Time Adder Settings
¢ High Current Trip Settings

These settings can be modified from the front panel or the
interface software. Following is a brief description of each.

Note: The Form 6 recloser control is a three-phase device; all three
phases trip simultaneously on the settings programmed.

Minimum Trip (for Phase, Ground, and Negative Sequence)

>TCCPMinTrip 100.0
TCC1
TCC2

ENTER

TCCPMinTrip see help
MIN: 5.00 MAX: 3200
VALUE: 100.000
CANCEL »

Press < or > to move the selection
cursor to the position underneath
the digit you want to change.

Before changing

minimum trip values,
refer to
Overcurrent Protection

Minimum Trip defines the minimum current necessary to
begin timing on the programmed time-current curve.

Note: "P" applies to Phase, "G" applies to Ground, and "Q" applies
to Negative Sequence.

Each Minimum Trip LCD screen will show:
e the unit of measurement in primary Amperes
e the minimum to maximum input value range

e the Minimum Trip setting value (can be changed from
the front panel)

Note: Phase, Ground, and Negative Sequence Tripping can be
independently disabled with the ProView interface software.

Press or [-]to increase or decrease
the number above the selection cursor.

orm
-
section of
this manual for setting
range information.

CAUTION: Equipment damage. Verify the maximum
short time recloser limit for the recloser type prior to
changing minimum trip values. Refer to Reference Data
R280-97-34. Failure to do so can cause damage to the
recloser under load conditions. 3100

TCCPMinTrip see help
MIN: 5.00 MAX: 3200
VALUE : 110.000
CANCEL ~

q ENTER]

(or Press F1to CANCEL)

>TCCPMinTrip 110.0
TCC1

Toc2 The diagram at the left shows the screen process of setting
the applicable Minimum Trip for phase.
[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK

s P

IMPORTANT: Always verify the minimum trip values are
appropriate for the programmed CT Ratio.

Note: The screen setup is the same for Phase, Ground, and
Negative Sequence.

2-3
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Curve Selection for TCC1 and TCC2

>SETTINGS
METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER

e
>Mod/View Settings

ENTER

4
ENTER PASSWORD

VALUE : 0
VIEW ONLY CANCEL

o
Actv Profi Norm
Edit Profi Norm

>Overcurrent Setting
Oper Sequence

ENTER

4
>Phase
Ground
Negative Sequence

ENTER

TCCPMinTrip 100.0 TCCPMinTrip 100.0
>TCC1 TCC1l
TCC2 >TCC2
ENTER ENTER
4
>TCClPCurve 104 >TCC2PCurve 117
TCC1PMultE Disable TCC2PMultE Disable
TCC1PMult 1.000 TCC2PMult 1.000
TCC1PAddEn Disable TCC2PAddEn Disable
ENTER] ENTER
7
TCC1lPCurve TCC2PCurve
PRESS [+] or [-] KEY PRESS [+] or [-] KEY
117 101
CANCEL CANCEL
ENTER ENTER|
(or Press F4 to CANCEL) (or Press F4 to CANCEL)
4
>TCClPCurve 117 >TCC2PCurve 101
TCC1PMultE Disable TCC2PMultE Disable
TCC1PMult 1.000 TCC2PMult 1.000
TCC1PAddEn Disable TCC2PAddEn Disable

FOR THE ALTERED
SETTINGS:
USE REVERT BACK

{SELECT AN OPTION

IMPORTANT: Pressing the ENTER button while
in any menu with a setting change option (even if
a setting change had not actually been made) will
disable the MMI Menu resetting functionality until a
settings change is confirmed via the front panel by
selecting USE (F1), a setting change or scheme is
downloaded from the PC to the Form 6 control, or
the Protection Profile is changed.

Selecting REVERT (F2) does not re-enable the
MMI Menu resetting functionality.

The TCC1 and TCC2 series of screens allow you to program
the Form 6 control with the settings associated with specific

curve characteristics for the TCC1 and TCC2 curve shapes.

These screens give the user access to 45 standard time-cur-
rent curves, plus five custom curves and curve modifiers.

The Form 6 control ProView interface software contains dia-
log boxes where you can launch TCC Editor Il and customize
these curves. Refer to Using TCC Editor 1] section of this
manual.

Screens TCC1 and TCC2 (Phase, Ground, and Negative
Sequence) settings define the characteristics of the following
time-current curves: Kyle TCCs 101 through 202, along with
a Constant (1 second definite time) TCC; ANSI Moderately
Inverse, Very Inverse, Extremely Inverse; IEC Inverse, Very
Inverse, Extremely Inverse; and 5 custom curves identified as
USERT1 through USERS.

Note: The user curves are definable using the TCC Editor Il through
the interface software.

Note: "P" applies to Phase, "G" applies to Ground, and "Q" applies
to Negative Sequence.

The diagram at the left shows the screen process of selecting
a phase curve for use as TCC1 or TCC2. This process is the

same for selecting ground and negative sequence curves for

TCC1 and TCC2.

Inverse Time Characteristics

The ANSI and IEC Form 6 control curves are derived based
on the following equations:
Trip Time:

T=TM x (f‘—+ B)
M- 1

When Disk-like reset is selected for the ANSI curve shapes,
the reset time is determined by the following formula:

T=TM x (ﬁ)
M

2

Where:
M = Multiples of pickup
TM = Time multiplier setting

Curve Type A B P RCC
ANSI M 0.0515 0.114 0.02 4.85
ANSI VI 19.61 0.491 2.0 21.6
ANSI El 28.2 0.1217 2.0 29.1
IEC INV 0.14 0 0.02 N/A

IEC VI 13.5 0 1.0 N/A
IEC El 80.0 0 2.0 N/A

2-4
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Multiplier for TCC1 and TCC2

To Enable Multiplier:

e
Actv Profi Norm

Edit Profi Norm
>Overcurrent Setting
Oper Segquence

ENTER

>Phase
Ground

Negative Sequence

ENTER
e e
TCCPMinTrip 100.0 TCCPMinTrip 100.0
>TCC1 TCC1l
TCC2 >TCC2
ENTER ENTER
TCClPCurve 104 TCC2PCurve 117
>TCC1PMultE Disable >TCC2PMultE Disable
TCC1PMult 1.000 TCC2PMult 1.000
TCC1PAddEn Disable TCC2PAddEn Disable
ENTER ENTER
7 7
TCClPMultEnable TCC2PMultEnable
PRESS [+] or [-] KEY PRESS [+] or [-] KEY
Enable Enable
CANCEL CANCEL
ENTER ENTER
(or Press F4 to CANCEL) (or Press F4 to CANCEL)
e e
>TCClPCurve 104 >TCC2PCurve 117
TCC1PMultE Enable TCC2PMultE Enable
TCC1PMult 1.000 TCC2PMult 1.000
TCC1PAddEn Disable TCC2PAddEn Disable
SELECT AN OPTION
FOR THE ALTERED
SETTINGS :
USE REVERT BACK
To Set Multiplier:
e e
TCClPCurve 104 TCC2PCurve 117
TCC1PMultE Disable TCC2PMultE Disable
>TCC1PMult 1.000 >TCC2PMult 1.000
TCC1PAddEn Disable TCC2PAddEn Disable
ENTER ENTER
7 7
TCC1PMult TCC2PMult
MIN: 0.10 MAX: 25.0 MIN: 0.10 MAX: 25.0
VALUE : 1.000 VALUE: 1.000
CANCEL ~ CANCEL ~

Press < or > to move the selection cursor to the position underneath

the digit you want to change.

Press or [-] to increase or decrease the number above the selection cursor.

TCC1PMult TCC2PMult
MIN: 0.10 MAX: 25.0 MIN: 0.10 MAX: 25.0
VALUE : 1.030 VALUE : 1.030
CANCEL ~ CANCEL ~

q ENTER

(or Press F1 to CANCEL)

“ ENTER

(or Press F1 to CANCEL)

TCClPCurve 104 TCC2PCurve 117
TCC1PMultE Disable TCC2PMultE Disable
>TCC1PMult 1.030 >TCC2PMult 1.030
TCC1PAddEn Disable TCC2PAddEn Disable

SELECT AN OPTION
FOR THE ALTERED

SETTINGS:

USE REVERT BACK

The Multiplier settings define a Time Multiplier to modify

the position of the original TCC in time-current space and

the ability to enable the multiplier. With the Time Multiplier
enabled, the trip time of a given TCC at the measured current
is shifted vertically in time by the specific multiplier.

For example, if a curve has an operation time of 40 millisec-
onds, and a multiplier of 2, the “modified” operation time
would be 80 milliseconds.

40ms x 2 =80 ms

Similarly, if the same curve has an operation time of 5 sec-
onds, the Multiplier produces a modified time of 10 seconds.

5 seconds x 2 = 10 seconds
Note: These curve modifications can be predefined and viewed in
TCC Editor Il and imported using the ProView interface soft-
ware included with the Form 6 control.

The diagram at the left shows the screen process of selecting
a Multiplier for the phase curves selected as TCC1 or TCC2.
This process is the same for selecting a Multiplier for the
ground and negative sequence curves selected as TCC1 and
TCC2.

When you select the Multiplier parameter, the minimum and
maximum selection limits of the setting are displayed.
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Adder for TCC1 and TCC2

To Enable Adder:
Actv Profi Norm
Edit Profi Norm
>Overcurrent Setting
Oper Sequence
ENTER
e
>Phase
Ground
Negative Sequence
ENTER
TCCPMinTrip 100.0 TCCPMinTrip 100.0
>TCC1 TCC1
TCC2 >TCC2
ENTER ENTER
e e
TCC1PMultE Disable TCC2PMultE Disable
TCC1PMult 1.000 TCC2PMult 1.000
>TCC1PAddEn Disable >TCC2PAddEn Disable
TCC1PAdd 0.000 TCC2PAdd 0.000
ENTER ENTER
TCClPAddEnable TCC2PAddEnable
PRESS [+] or [-] KEY PRESS [+] or [-] KEY
Enable Enable
CANCEL CANCEL
ENTER ENTER
(or Press F4 to CANCEL) (or Press F4 to CANCEL)
e e
TCC1PMultE Disable TCC2PMultE Disable
TCC1PMult 1.000 TCC2PMult 1.000
>TCC1PAddEn Enable >TCC2PAddEn Enable
TCC1PAdd 0.000 TCC2PAdd 0.000
SELECT AN OPTION
FOR THE ALTERED
SETTINGS:
USE REVERT BACK
To Set Adder:
e e
TCC1PMultE Disable TCC2PMultE Disable
TCC1PMult 1.000 TCC2PMult 1.000
TCC1PAddEn Disable TCC2PAddEnNn Disable
>TCC1PAdd 0.000 >TCC2PAdd 0.000
ENTER ENTER
7
TCC1PAdd TCC2PAdd
MIN: 0.00 MAX: 30.0 MIN: 0.00 MAX: 30.0
VALUE : 0.000 VALUE: 0.000
CANCEL ~ CANCEL ~

Press < or > to move the selection cursor to the position underneath
the digit you want to change.

Press or [-] to increase or decrease the number above the selection cursor.

TCC1PAdd TCC2PAdd
MIN: 0.00 MAX: 30.0 MIN: 0.00 MAX: 30.0
VALUE: 2.000 VALUE : 2.000
CANCEL ~ CANCEL ~
q ENTER q ENTER
(or Press F1 to CANCEL) (or Press F1 to CANCEL)
TCC1PMultE Disable TCC2PMultE Disable
TCC1PMult 1.000 TCC2PMult 1.000
TCC1PAddEn Disable TCC2PAddEn Disable
>TCC1PAdd 2.000 >TCC2PAdd 2.000

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK

The Adder settings define a Time Adder to modify the posi-
tion of the original TCC in time-current space and the ability
to enable the Adder. With the Adder enabled, the trip time of
a given TCC at a measured current is shifted in time by the
specified additional time. In contrast to the Time Multiplier, the
Adder adds a constant time to the curve, regardless of the
unmodified curve operating time.
For example, if a curve has an operate time of 40 ms and a
1 second time adder, the modified operate time is 1.040 sec-
onds.

0.040 seconds + 1 second = 1.040 seconds
Similarly, if the same curve has a multiplier of 2 producing an
operate time of 5 seconds, the one second time adder pro-
duces a modified time of 6 seconds.

5 seconds (2.5 seconds x 2) + 1 second = 6 seconds
Note: The Time Multiplier takes precedence over the Time Adder.

Note: These curve modifications can be predefined and viewed in
TCC Editor Il and imported using the ProView Interface soft-
ware included with the Form 6 control.

The diagram at the left shows the screen process of select-
ing an Adder for the phase curves selected as TCC1 and
TCC2. This process is the same for selecting an Adder for the
ground and negative sequence curves selected as TCC1 and
TCC2.

When you select the Adder parameter, the minimum and
maximum selection limits of the setting are displayed.
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Minimum Response Time Adder for TCC1 and TCC2

To Enable MRTA: The Minimum Response Time Adder (MRTA) settings define a
(" actv Profi Norm minimum response time that modifies the shape of the origi-
Edit Profi Norm nal TCC in time-current space and the ability to enable the
>Overcurrent Setting
Oper Sequence MRTA
ENTER When enabled, the minimum response time of a given TCC
>Phase can be no less that the value of the MRTA.
roun
Negative Sequence Note: These curve modifications can be predefined and viewed in
TCC Editor Il and imported using the ProView Interface soft-
) ENTER ware included with the Form 6 control.
TCCPMinTrip  100.0 TCCPMinTrip  100.0 ) \
>TCCL TCcL The diagram at the left shows the screen process of selecting
TCC2 >TCC2
a MRTA for the phase curves selected as TCC1 and TCC2.
ENTER ENTER This process is the same for selecting a MRTA for the ground
y N and negative sequence curves selected as TCC1 and TCC2.
TCC1PAddEn Disable TCC2PAddEn Disable
TCC1PAdd 0.000 TCC2PAdd 0.000 ini
>TCC1PMRTAE Disable >TCC2PMRTAE Disable Whe.ﬂ you SeleCt. thel M_TRA parame?er, the m'nlmum and
TCC1PMRTA 0.013 TCC2PMRTA 0.013 maximum selection limits of the setting are displayed.
ENTER ENTER Note: The Minimum Response Time Adder (MRTA) takes prece-
TCC1PMRTAEnable TCC2PMRTAEnable dence over both the Time Multiplier and Time Adder.
PRESS [+] or [-] KEY PRESS [+] or [-] KEY
Enable Enable
CANCEL CANCEL
[ENTER ENTER " 100
(or Press F4 to CANCEL) (or Press F4 to CANCEL) } } }
4 N 4 2 1200
TCC1PAddEn Disable TCC2PAddEn Disable ’ [ 1‘3‘3‘
TCC1PAdd 0.000 TCC2PAdd 0.000 \
>TCC1PMRTAE  Enable >TCC2PMRTAE  Enable © 600
TCC1PMRTA 0.013 TCC2PMRTA 0.013 . ‘\‘ 480
@ 6 360
5 \ 300
4 “ 240
SELECT AN OPTION s 180
FOR THE ALTERED
SETTINGS: R 120 =
USE REVERT BACK H
s ] ‘3
g 1 60 £
&g w &
£ 6 36 i
To Set MRTA: s 30 &
4 7 N 4 \ 24 %
TCC1PAddEn Disable TCC2PAddEn Disable 3 Minimum 18
TCC1PAdd 0.000 TCC2PAdd 0.000 M Response ——\
TCC1PMRTAE Disable TCC2PMRTAE Disable 2 Time 12
>TCC1PMRTA 0.013 >TCC2PMRTA 0.013 \ 6 Oval
ycles
ENTER ENTER o1 \ 60
e / \ .08 5 48
TCCLPMRTA TCC2PMRTA % b, 26
MIN: 0.01 MAX: 1.00 MIN: 0.01 MAX: 1.00 05 Y 3.0
VALUE: 0.013 VALUE : 0.013 04 hd 24
CANCEL ~ CANCEL » s 18
Press < or > to move the selection cursor to the position underneath
the digit you want to change. 02 2
Press [+] or [-]to increase or decrease the number above the selection cursor.
d d N o1 =3 =3 2 29 99 9 9 o o 9 OOG
TCC1PMRTA TCC2PMRTA 88 88 § 8888 8¢ g g 888 88 g £ 88
MIN: 0.01 MAX: 1.00 MIN: 0.01 MAX: 1.00 s 8§ 838
VALUE : 0.015 VALUE : 0.015 CURRENT (percent of minimum trip)
CANCEL ~ CANCEL ~
q ENTER “ ENTER
(or Press F1 to CANCEL) (or Press F1 to CANCEL)
f TCC1PAddEn Disable f TCC2PAddEn Disable‘
TCC1PAdd 0.000 TCC2PAdd 0.000
TCC1PMRTAE Disable TCC2PMRTAE Disable
>TCC1PMRTA 0.015 >TCC2PMRTA 0.015

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK
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High Current Trip Settings for TCC1 and TCC2

To Enable HCT:
4 N
Actv Profi Norm
Edit Profi Norm
>Overcurrent Setting
Oper Segquence
ENTER]
4 N
>Phase
Ground
Negative Sequence
ENTER
4 N 7
TCCPMinTrip 100.0 TCCPMinTrip 100.0
>TCC1 TCC1l
TCC2 >TCC2
ENTER ENTER
N 7
TCC1PMRTA 0.013 TCC2PMRTA 0.013
>TCC1PHCTEn Disable >TCC2PHCTEn Disable
TCC1PHCT Mul 32.00 TCC2PHCT Mul 32.00
TCC1PHCTDly 0.016 TCC2PHCTDly 0.016
ENTER] ENTER
4 N 7
TCC1PHCTEnable TCC2PHCTEnable
PRESS [+] or [-] KEY PRESS [+] or [-] KEY
Enable Enable
CANCEL CANCEL
ENTER ENTER
(or Press F4 to CANCEL) (or Press F4 to CANCEL)
4 N 7
TCC1PMRTA 0.013 TCC2PMRTA 0.013
>TCC1PHCTEnN Enable >TCC2PHCTEn Enable
TCC1PHCT Mul 32.00 TCC2PHCT Mul 32.00
TCC1PHCTDly 0.016 TCC2PHCTDly 0.016
SELECT AN OPTION
FOR THE ALTERED
SETTINGS:
USE REVERT BACK
q p
To Set HCT Multiplier:
4 N 7
TCC1PMRTA 0.013 TCC2PMRTA 0.013
TCC1PHCTEn Disable TCC2PHCTEn Disable
>TCC1PHCT Mul 32.00 >TCC2PHCT Mul 32.00
TCC1PHCTDly 0.016 TCC2PHCTDly 0.016
ENTER] ENTER
N %
TCC1PHCT Mul TCC2PHCT Mul
MIN: 1.00 MAX: 32.0 MIN: 1.00 MAX: 32.0
VALUE: 32.000 VALUE : 32.000
CANCEL ~ CANCEL ~

Press < or > to move the selection cursor to the position underneath
the digit you want to change.

Press or [-] to increase or decrease the number above the selection cursor.

TCC1PHCT Mul TCC2PHCT Mul
MIN: 1.00 MAX: 32.0 MIN: 1.00 MAX: 32.0
VALUE: 31.000 VALUE: 31.000
CANCEL ~ CANCEL ~

q ENTER)

q ENTER)

(or Press F1 to CANCEL) (or Press F1 to CANCEL)
TCC1PMRTA 0.013 TCC2PMRTA 0.013
TCC1PHCTEn Disable TCC2PHCTEn Disable
>TCC1PHCT Mul 31.00 >TCC2PHCT Mul 31.00
TCC1PHCTDly 0.016 TCC2PHCTD1ly 0.016

[menu]

SELECT AN OPTION
FOR THE ALTERED
SETTINGS:

USE REVERT BACK

The High Current Trip (HCT) settings define a high current
trip multiplier, a time delay and an enable setting to modify
the shape of the original TCC in time-current space. If HCT
is enabled, the shape of the TCC at currents beyond the
HCT pickup value is definite time as defined by the HCT time

delay.

Note: These curve modifications can be predefined and viewed in
TCC Editor Il and imported using the ProView Interface soft-
ware included with the Form 6 control.

The diagrams on this page show the screen process of
selecting a HCT for the phase curves selected as TCC1 and
TCC2. This process is the same for selecting a HCT for the
ground and negative sequence curves selected as TCC1 and
TCC2.

When you select the HCT parameters, the minimum and

maximum selection limits of the settings are displayed.

Note: The High Current Trip (HCT) time delay takes precedence
over the Time Multiplier, Time Adder, and Minimum Response
Time Adder (MRTA).

To Set HCT Time Delay:
TCC1PMRTA 0.013 TCC2PMRTA 0.013
TCC1PHCTEn Disable TCC2PHCTEn Disable
TCC1PHCT Mul 32.00 TCC2PHCT Mul 32.00
>TCC1PHCTDly 0.016 >TCC2PHCTDly 0.016

ENTER ENTER
4

TCC1PHCTDly (sec) TCC2PHCTDly (sec)
MIN: 0.01 MAX: 0.15 MIN: 0.01 MAX: 0.15
VALUE : 0.016 VALUE : 0.016
CANCEL ~ CANCEL ~

Press < or > to move the selection cursor to the position underneath
the digit you want to change.
Press or [-] to increase or decrease the number above the selection cursor.

TCC1PHCTDly (sec) TCC2PHCTDly (sec)
MIN: 0.01 MAX: 0.15 MIN: 0.01 MAX: 0.15
VALUE: 0.019 VALUE : 0.019
CANCEL ~ CANCEL ~
q ENTER q ENTER]
(or Press F1 to CANCEL) (or Press F1 to CANCEL)
TCC1PMRTA 0.013 TCC2PMRTA 0.013

TCC2PHCTEn Disable
TCC2PHCT Mul 32.00
>TCC2PHCTDly 0.019

TCC1PHCTEn Disable
TCC1PHCT Mul 32.00
>TCC1PHCTDly 0.019

SELECT AN OPTION
FOR THE ALTERED

SETTINGS:
USE REVERT BACK
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Operation Sequence
The Operation Sequence submenu lets you program:
¢ the operations-to-lockout

e the sequence of overcurrent trip operations for phase/
negative sequence, and ground

Operations-to-Lockout

Operations-to-Lockout defines the maximum number of trip
operations in a sequence before the recloser opens and the
4 .
>SETTINGS control locks out. The count includes phase, ground, and
METERING

SEQUENCE OF EVENTS negative sequence trips as well as sequence coordination
ALARM LOG & STATUS
operations.

ENTER

The diagram at the left shows the screen process of setting
the total number of operations-to-lockout.

e
>Mod/View Settings

Note: Pressing (+) increases the number of operations; pressing (=)
, ENTER decreases the number.
ENTER PASSWORD

VALUE : 0
VIEW ONLY CANCEL
el
e
Actv Profi Norm
Edit Profi Norm-
overcurrent secting | Operation Sequence settings
>Oper Sequence ,
for this profile group.
ENTER
e
>Operations 4
Phase/Neg Seg
Ground

ENTER

7
Operations to LO

PRESS [+] or [-] KEY
3
CANCEL
ENTER v
(or Press F4 to CANCEL)
e
>Operations 3
Phase/Neg Seg
Ground

4
SELECT AN OPTION
FOR THE ALTERED
SETTINGS:
USE REVERT BACK
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Operation Sequence - Phase/Negative Sequence

Operations Sequence settings for Phase and Negative
Sequence define the order in which phase and negative
sequence curves designated as TCC1 and TCC2 wiill trip.

The diagram shows the screen process of selecting the
Operation Sequence for Phase/Negative Sequence.

Note: Pressing (+) or (-) toggles between TCC1 and TCC2.

Actv Profi Norm
Edit Profi Norm
Overcurrent Setting
>Oper Sequence

ENTER
Operations 4
>Phase/Neg Seq
Ground
ENTER
>PQOper#1l TCC1l PQOper#1l TCC1 PQOper#1l TCC1 PQOper#1l TCC1l
PQOper#2 TCC1l >PQOper#2 TCC1 PQOper#2 TCC1 PQOper#2 TCC1
PQOper#3 TCC2 PQOper#3 TCC2 >PQOper#3 TCC2 PQOper#3 TCC2
PQOper#4 TCC2 PQOper#4 TCC2 PQOper#4 TCC2 >PQOper#4 TCC2
ENTER ENTER ENTER ENTER
PQOper#l PQOper#2 PQOper#3 PQOper#4
PRESS [+] or [-] KEY PRESS [+] [-] KEY PRESS [+] or [-] KEY PRESS [+] or [-] KEY
TCC2 TCC2 TCC1l TCC1l
CANCEL CANCEL CANCEL CANCEL
ENTER ENTER P ENTER P ENTER P
(or Press F4 to CANCEL) (or Press F4 to CANCEL) (or Press F4 to CANCEL) (or Press F4 to CANCEL)
>PQOper#l TCC2 PQOper#1l TCC1 PQOper#1l TCC1 PQOper#1l TCC1
PQOper#2 TCC1 >PQOper#2 TCC2 PQOper#2 TCC1 PQOper#2 TCC1l
PQOper#3 TCC2 PQOper#3 TCC2 >PQOper#3 TCC1l PQOper#3 TCC2
PQOper#4 TCC2 PQOper#4 TCC2 PQOper#4 TCC2 >PQOper#4 TCC1

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK
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Operation Sequence - Ground

Operations Sequence settings for Ground define the order in
which ground curves designated as TCC1 and TCC2 will trip.

The diagram shows the screen process of selecting the
Operation Sequence for Ground.

Note: Pressing (+) or (-) toggles between TCC1 and TCC2.

4
Actv Profi Norm
Edit Profi Norm
Overcurrent Setting
>Oper Sequence

ENTER
e
Operations 4
Phase/Neg Seq
>Ground
ENTER
>GndOper#1l TCC1 GndOper#1 TCC1l GndOper#1l TCC1l GndOper#1l TCC1l
GndOper#2 TCC1 >GndOper#2 TCC1 GndOper#2 TCC1 GndOper#2 TCC1
GndOper#3 TCC2 GndOper#3 TCC2 >GndOper#3 TCC2 GndOper#3 TCC2
GndOper#4 TCC2 GndOper#4 TCC2 GndOper#4 TCC2 >GndOper#4 TCC2
ENTER ENTER ENTER ENTER
7 7 e
GndOper#1l GndOper#2 GndOper#3 GndOper#4
PRESS [+] or [-] KEY PRESS [+] or [-] KEY PRESS [+] or [-] KEY PRESS [+] or [-] KEY
TCC2 TCC2 TCC1l TCC1l
CANCEL CANCEL CANCEL CANCEL
ENTER P ENTER P ENTER P ENTER
(or Press F4 to CANCEL) (or Press F4 to CANCEL) (or Press F4 to CANCEL) (or Press F4 to CANCEL)
e e e
>GndOper#1l TCC2 GndOper#1 TCC1l GndOper#1 TCC1l GndOper#1 TCC1l
GndOper#2 TCC1 >GndOper#2 TCC2 GndOper#2 TCCl GndOper#2 TCCl
GndOper#3 TCC2 GndOper#3 TCC2 >GndOper#3 TCCl GndOper#3 TCC2
GndOper#4 TCC2 GndOper#4 TCC2 GndOper#4 TCC2 >GndOper#4 TCC1

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK
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Reclose Intervals

Phase/Negative Sequence

Reclose interval settings define the time the recloser is open
following a trip operation, prior to reclosing.

The diagram shows the screen process of setting the Reclose
Intervals for Phase/Negative Sequence.

When you select the Phase/Negative Sequence Reclose
Interval parameter, the minimum and maximum selection lim-
its of the setting are displayed.

>SETTINGS
METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER

>Mod/View Settings

ENTER

ENTER PASSWORD

VALUE : 0

VIEW ONLY CANCEL

= P
Edit Profi Norm

Overcurrent Setting
Oper Sequence
>Reclose Intervals

ENTER
>Phase/Neg Seqg
Ground
ENTER
>PQOpenInt#1 2.000 PQOpenInt#1l 2.000 PQOpenInt#1l 2.000
PQOpenInt#2 2.000 >PQOpenInt#2 2.000 PQOpenInt#2 2.000
PQOpenInt#3 5.000 PQOpenInt#3 5.000 >PQOpenInt#3 5.000
ENTER ENTER ENTER
PQOpenInt#l (sec) PQOpenInt#2 (sec) PQOpenInt#3 (sec)
MIN: 0.30 MAX: 1000 MIN: 1.80 MAX: 1000 MIN: 1.80 MAX: 1000
VALUE: 2.000 VALUE : 2.000 VALUE : 5.000
CANCEL ~ CANCEL ~ CANCEL ~

Press < or > to move the selection cursor to the position underneath the digit you want to change.
Press[+] or [-]to

increase or decrease the number above the selection cursor.

PQOpenInt#1l (sec) PQOpenInt#2 (sec) PQOpenInt#3 (sec
MIN: 0.30 MAX: 1000 MIN: 1.80 MAX: 1000 MIN: 1.80 MAX: 1000
VALUE: 3.000 VALUE : 3.000 VALUE : 6.000
CANCEL ~ CANCEL » CANCEL »
q ENTER q ENTER q ENTER

(or Press F1 to CANCEL) (or Press F1 to CANCEL) (or Press F1 to CANCEL)
>PQOpenInt#1l 3.000 PQOpenInt#1l 2.000 PQOpenInt#1l 2.000
PQOpenInt#2 2.000 >PQOpenInt#2 3.000 PQOpenInt#2 2.000
PQOpenInt#3 5.000 PQOpenInt#3 5.000 >PQOpenInt#3 6.000

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK
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Ground

The Reclose Intervals for Ground operation are programmed
independent of the Phase/Negative Sequence Reclose
Settings.

The diagram shows the screen process of setting the Reclose
Intervals for Ground.

When you select the Ground Reclose Interval parameter, the
minimum and maximum selection limits of the setting are dis-
played.

>SETTINGS
METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER

>Mod/View Settings

ENTER

ENTER PASSWORD

VALUE: 0
VIEW ONLY CANCEL
Edit Profi Norm

Overcurrent Setting
Oper Sequence
>Reclose Intervals

ENTER
Phase/Neg Seq
>Ground
ENTER
e e e
>GndOpenInt#l 2.000 GndOpenInt#l 2.000 GndOpenInt#l 2.000
GndOpenInt#2 2.000 >GndOpenInt#2 2.000 GndOpenInt#2 2.000
GndOpenInt#3 5.000 GndOpenInt#3 5.000 >GndOpenInt#3 5.000
ENTER ENTER ENTER
GndOpenInt#1l (sec) GndOpenInt#2 (sec) GndOpenInt#3 (sec)
MIN: 0.30 MAX: 1000 MIN: 1.80 MAX: 1000 MIN: 1.80 MAX: 1000
VALUE : 2.000 VALUE: 2.000 VALUE : 5.000
CANCEL ~ CANCEL * CANCEL »

Press < or > to move the selection cursor to the position underneath the digit you want to change.
Press[+] or [-] to increase or decrease the number above the selection cursor.

GndOpenInt#1l (sec) GndOpenInt#2 (sec) GndOpenInt#3 (sec)
MIN: 0.30 MAX: 1000 MIN: 1.80 MAX: 1000 MIN: 1.80 MAX: 1000
VALUE : 3.000 VALUE : 3.000 VALUE : 6.000
CANCEL ~ CANCEL ~ CANCEL ~
q ENTER “ ENTER q ENTER
(or Press F1 to CANCEL) (or Press F1 to CANCEL) (or Press F1 to CANCEL)
>GndOpenInt#l 3.000 GndOpenInt#l1 2.000 GndOpenInt#l1 2.000
GndOpenInt#2 2.000 >GndOpenInt#2 3.000 GndOpenInt#2 2.000
GndOpenInt#3 5.000 GndOpenInt#3 5.000 >GndOpenInt#3 6.000

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK
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Reset Time

>SETTINGS
METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER

e
>Mod/View Settings

ENTER

4
ENTER PASSWORD

VALUE : 0
VIEW ONLY CANCEL

o Bl

7
Overcurrent Setting
Oper Sequence
Reclose Intervals

>ResetTime 30.00
ENTER
e
ResetTime (sec)
MIN: 3.00 MAX: 1800
VALUE : 30.000
CANCEL ~

Press < or > to move the selection
cursor to the position underneath
the digit you want to change.

Press or [-] to increase or decrease
the number above the selection cursor.

ResetTime (sec)
MIN: 3.00 MAX: 1800
VALUE : 32.000
CANCEL ~

q ENTER

(or Press F1to CANCEL)
4

Overcurrent Setting
Oper Sequence
Reclose Intervals
>ResetTime 32.00

[menu]

4

SELECT AN OPTION
FOR THE ALTERED
SETTINGS:

USE REVERT BACK

Reset Time is the user-settable time delay that is used by
the Form 6 control after a successful reclose to reset the
sequence position to zero (“Home” position). Reset after suc-
cessful reclose occurs when the recloser is closed and no
current above an overcurrent minimum trip setting is detect-
ed.

The diagram at the left shows the screen process of setting
the Reset Time.

When you select the Reset Time parameter, the minimum and
maximum selection limits of the setting are displayed.
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Cold Load Pickup

e
>SETTINGS
METERING
SEQUENCE OF
ALARM LOG &

EVENTS
STATUS

ENTER|

>Mod/View Settings

N

ENTER|

VALUE :
VIEW ONLY

e
ENTER PASSWORD

0
CANCEL

q ENTER

/

ResetTime

Oper Sequence
Reclose Intervals

>Cold Load Pickup

N

30.00

ENTER|
To Block/Unblock CLPU: To Set CLPU Activation Time:
4 N 4 N
>CLPUBlock Yes Phase
Phase Ground
Ground Negative Sequence
Negative Sequence >CLPUActTime 20.00
CLPUActTime 20.00
ENTER|
ENTER (" . h
CLPUActTime (sec)
4 N MIN: 0.00 MAX: 3600
CLPUBlock VALUE : 20.000
PRESS [+] or [-] KEY CANCEL A
No
CANCEL Press < or > to move the selection
cursor to the position underneath
ENTER the digit you want to change.
(or Press F4 to CANCEL) Press [3] or [5] to increase or decrease
(" h the number above the selection cursor.
>CLPUBlock No
Phase e N
Ground CLPUActTime (sec)
Negative Sequence MIN: 0.00 MAX: 3600
VALUE: 21.000
I@I CANCEL ~
/ N ENTER
SELECT AN OPTION
g ALTERED (or Press F1 to GANCEL)
USE REVERT BACK 7’ N
Phase
Ground
Negative Sequence
>CLPUActTime 21.00

e
SELECT AN OPTION
FOR THE ALTERED

Activating Cold Lo

SETTINGS:

USE REVERT BACK
s
ad Pickup

CLPU Activation Time

Cold Load Pickup (CLPU) is used to prevent inadvertent
trips from occurring during pickup of load current after a
sustained outage. The CLPU feature is activated when a
CLOSE request is issued to the Form 6 control. The CLPU
feature is active for a programmed amount of time. During
this activation time, the control will operate on the CLPU
settings for minimum pickup and follow the CLPU TCC set-
tings, CLPU reclose interval, and CLPU operations-to-lock-
out.

Cold Load Pickup LCD screens allows the user to program
the Form 6 control with the settings associated with specific
curve characteristics when CLPU is active.

Just as in the Overcurrent Protection functions for TCC1 and
TCC2, CLPU allows you to modify the minimum trip settings
and all TCCs within the curve library (Kyle, ANSI, IEC, and 5
User curves).

Cold Load Pickup modification categories include:

Minimum Trip

Selected TCC

Multiplier Settings

Adder Settings

Minimum Response Time Adder Settings
High Current Trip Settings

Activation Time Settings

These settings can be modified from the front panel or the
interface software. Following is a brief description of each.
Note: The CLPU Operations-to-Lockout, Reclose Interval, Reset

Coefficient settings, and High Current Lockout settings can
only be modified via the ProView interface software.

Cold Load Pickup Blocked is the default setting from the fac-
tory. The above left diagram shows the screen process of
unblocking CLPU.

The above left diagram shows the screen process of setting
the CLPU Activation Time.

When you select the CLPU Activation Time parameter, the
minimum and maximum selection limits of the setting are dis-
played.
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CLPU Minimum Trip (for Phase, Ground, and Negative Sequence)

The CLPU Minimum Trip defines the minimum CLPU current
necessary to begin timing on the programmed CLPU time-
current curve when CLPU is active.

Note: "P" applies to Phase, "G" applies to Ground, and "Q" applies
to Negative Sequence.

>SETTINGS .. .
METERING Each CLPU Minimum Trip LCD screen will show:
SEQUENCE OF EVENTS
ALARM LOG & STATUS

e the unit of measurement in primary Amperes

ENTER]

e the minimum to maximum input value range

e
>Mod/View Settings

e the Minimum Trip setting value (can be changed from
the front panel)

ENTER
(ENTER PASSHORD CAUTION: Equipment damage. Verify the maximum
VALUE o short time recloser limit for the recloser type prior to
VIEW ONLY CANCEL changing minimum trip values. Refer to Reference Data
q ENTER) w R280-91-34. Failure to do so can cause damage to the
recloser under load conditions. 8100
Oper Segquence
Reclose Intervals
ResetTime 30.00
>Cold Load Pickup Note: When Hot Line Tag and CLPU are both active the Form 6
ENTER control reverts back to the original minimum pick-up values
(i.e. disables CLPU settings).
CLPUBlock Yes
>Ehase The diagram at the left shows the screen process of setting
Negative Sequence the applicable CLPU Minimum Trip for phase.
CLPUActTime 20.00
ENTER IMPORTANT: Always verify the minimum trip values are
appropriate for the CT Ratio.
>CLPUPMinTrip 200.0
CLPUPCurve 117
CLPUPMultE Disable
CLPUPMuLE 1000 Note: The screen setup is the same for Phase, Ground, and
ENTER Negative Sequence.
CLPUPMinTrip seeHelp Before chanaing minimum When you select the CLPU Minimum Trip parameter, the
varos: 560000 9ing minimum and maximum selection limits of the setting are dis-
CANCEL ~ played

Press < or > to move the selection
cursor to the position underneath

the digit you want to change.

Press[4] or [-] to increase or decrease
the number above the selection cursor.

Operations Parameters
CLPUPMinTrip seeHelp s
MIN: 5.00 MAX: 3200 section of this manual for
VALUE: 201.000 setting range information.

CANCEL

ENTER

(or Press F1to CANCEL)
4

>CLPUPMinTrip 201.0

CLPUPCurve 117
CLPUPMultE Disable
CLPUPMult 1.000

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK
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CLPU Curve Selection Screen
The CLPU curve selection screens allow you to program

Cp— the Form 6 control with the settings associated with specific
METERTNG curve characteristics when Cold Load Pickup is active. These
SEQUENCE OF EVENTS . .

ALARM LOG & STATUS screens give the user access to 45 standard time-current
ENTER curves, plus five custom curves and curve modifiers.
(>moa/view sectings The Form 6 ProView interface software contains dialog boxes

where you can launch TCC Editor Il and customize these
curves. Refer to Using TCC Editor Il section of this manual.

ENTER

CNTER DASSWORD Screens Phase, Ground, and Negative Sequence settings
— . define the characteristics of the following time-current curves:
VIEW ONLY CANCEL Kyle TCCs 101 through 202, along with a Constant (definite
q ENTER) v time) TCC; ANSI Moderately Inverse, Very Inverse, Extremely
y Inverse; IEC Inverse, Very Inverse, Extremely Inverse; and 5

D Seauenee als custom curves identified as USER1 through USERS.

.Cola Loag Pickig e Note: The user curves are definable using the TCC Editor Il through

TR the interface software.

( eLpUBlook ves Note: "P" applies to Phase, "G" applies to Ground, and "Q" applies
>Phase to Negative Sequence.
Groung
fegarive Sedquence The diagram at the left shows the screen process of selecting
ENTER a phase CLPU TCC. This process is the same for selecting
CLPUPMinTrip 200.0 ground and negative sequence curves for CLPU TCCs.
>CLPUPCurve ) 117
CLEPUPMultE  Disable Time-current curves selected for TCC1 and TCC2 can also
— be used as Cold Load Pickup curves.
4
CLPUPCurve
PRESS [+] or [-] KEY

118
CANCEL

ENTER P
(or Press F4 to CANCEL)

7
CLPUPMinTrip 200.0

>CLPUPCurve 118
CLPUPMultE Disable
CLPUPMult 1.000

4

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK
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CLPU Multiplier

4

>SETTINGS

METERING

SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER]

e
>Mod/View Settings

ENTER]

4
ENTER PASSWORD

VALUE : 0
VIEW ONLY CANCEL

g =
4
Oper Sequence
Reclose Intervals

ResetTime 30.00
>Cold Load Pickup

ENTER

e
CLPUBlock Yes

>Phase
Ground

Negative Sequence

ENTER To Set Multiplier:

To Enable Multiplier:
4
CLPUPMinTrip 200.0 CLPUPMinTrip 200.0
CLPUPCurve 117 CLPUPCurve 117
>CLPUPMultE Disable CLPUPMultE Disable
CLPUPMult 1.000 >CLPUPMult 1.000
ENTER ENTER
CLPUPMultEnable CLPUPMult
PRESS [+] or [-] KEY MIN: 0.10 MAX: 25.0
Enable VALUE : 1.000
CANCEL CANCEL ~
Press < or > to move the selection
ENTER P cursor to the position underneath

(or Press F4 to CANCEL) the digit you want to change.

4 - - Press or [-] to increase or decrease
CLPUPMinTrip 200.0 the number above the selection cursor.
CLPUPCurve 117

>CLPUPMultE Enable
CLPUPMult 1.000 CLPUPMult
MIN: 0.10 MAX: 25.0
@] VALUE: 2.000
CANCEL ~
SELECT AN OPTION ENTER
FOR THE ALTERED
SETTINGS:
USE REVERT BACK (or Press F1to CANCEL)

B

CLPUPMinTrip 200.0
CLPUPCurve 117
CLPUPMultE Disable
>CLPUPMult 2.000

SELECT AN OPTION
FOR THE ALTERED
SETTINGS :

USE REVERT

BACK

s

The CLPU Multiplier settings define a Time Multiplier to
modify the position of the original TCC in time-current space
and the ability to enable the multiplier. With the CLPU Time
Multiplier enabled, the trip time of a given TCC at the mea-
sured current is shifted in time by the specific multiplier.

For example, if a curve has an operation time of 40 millisec-
onds, and a multiplier of 2, the “modified” operation time
would be 80 milliseconds.

40ms x 2 =80 ms

Similarly, if the same curve has an operation time of 5 sec-
onds, the multiplier produces a modified time of 10 seconds.

5 seconds x 2 = 10 seconds

Note: These curve modifications can be predefined and viewed in
TCC Editor Il and imported using the ProView Interface soft-
ware included with the Form 6 control.

The diagram at the left shows the screen process of select-
ing a Multiplier for the phase CLPU TCC. This process is the
same for selecting a Multiplier for the ground and negative
sequence CLPU TCC.

When you select the CLPU Multiplier parameter, the minimum
and maximum selection limits of the setting are displayed.
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CLPU Adder
The CLPU Adder settings define a Time Adder to modify the
(.ceTTINGS position of the original TCC in time-current space and the
CEoUENOE OF EVENTS ability to enable the Adder. With the CLPU Adder enabled,
ALARM LOG & STATUS the trip time of a given TCC at a measured current is shifted
ENTER in time by the specified additional time. In contrast to the
(Mod/View Settings CLPU Time Multiplier, the CLPU Adder adds a constant time
to the curve, regardless of the unmodified curve operating
time.
ENTER

For example, if a curve has an operate time of 40 ms. and a
1 second time adder, the modified operate time is 1.040 sec-

4
ENTER PASSWORD

VALUE : 0
VIEW ONLY CANCEL onds.
ENTER
“ v 0.040 seconds + 1 second = 1.040 seconds
(" oper Sequence Similarly, if the same curve has a multiplier of 2 producing
Reclose Intervals ! .
ResetTime 30.00 an operate time of 5 seconds, the one second time adder
~Cold boad Pickup would produce a modified time of 6 seconds.
ENTER
5 seconds (2.5 seconds x 2) + 1 second = 6 seconds
(" curuslock Yes Note: The CLPU Time Multiplier takes precedence over the CLPU
>Phase "
Ground Time Adder.

Negative Sequence

Note: These curve modifications can be predefined and viewed in

To Enable Adder: ENTER 1, Set Adder: TCC Editor Il and imported using the ProView Interface soft-
CLPUPMultE Disable| [ CLPUPMultE Disable ware included with the Form 6 control.
CLPUPMult 1.000 CLPUPMult 1.000
>CLEUPAddER  Disable _CLEUPAddEn  Disable The diagram at the left shows the screen process of selecting
an Adder for the phase CLPU TCC. This process is the same
ENTER ENTER . .
for selecting an Adder for the ground and negative sequence
(cLpUPAdAEnable CcLPUPAdA CLPU TCC.
PRESS [+] or [-] KEY MIN: 0.00 MAX: 30.0
Enable yALE: 0009 When you select the CLPU Adder parameter, the minimum

Press < or » fo move the selection and maximum selection limits of the setting are displayed.
ENTER P cursor to the position underneath

(or Press F4 to CANCEL) the digit you want to change.

Press or [-] to increase or decrease

the number above the selection cursor.

4
CLPUPMultE Disable

CLPUPMult 1.000
>CLPUPAJJEN Enable
CLPUPAdA 0.000 CLPUPAAA
MIN: 0.00 MAX: 30.0
@] VALUE: 1.000
CANCEL ~
4
SELECT AN OPTION ENTER
FOR THE ALTERED q
NS ERT sack (or Press F1to CANCEL)

q v CLPUPMultE Disable
CLPUPMult 1.000

CLPUPAddEn Disable
>CLPUPAAd 1.000

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS :

USE REVERT BACK
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CLPU Minimum Response Time Adder

>SETTINGS
METERING

SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER

>Mod/View Settings

ENTER

VALUE :
VIEW ONLY

ENTER PASSWORD

0
CANCEL

“ ENTER

ResetTime

Oper Sequence
Reclose Intervals

>Cold Load Pickup

30.00

ENTER

4
CLPUBlock
>Phase
Ground

Negative Sequence

Yes

ENTER|
To Enable MRTA: To Set MRTA:
4
CLPUPAddEn Disable CLPUPAddEn Disable
CLPUPAdd 0.000 CLPUPAdd 0.000
>CLPUPMRTAE Disable CLPUPMRTAE Disable
CLPUPMRTA 0.013 >CLPUPMRTA 0.013
ENTER ENTER
4 4
CLPUPMRTAEnable CLPUPMRTA
PRESS [+] or [-] KEY MIN: 0.01 MAX: 1.00
Enable VALUE : 0.013
CANCEL CANCEL ~
Press < or > to move the selection
ENTER

(or Press F4 to CANCEL)

4
CLPUPAddEnNn

Disable
CLPUPAdd 0.000
>CLPUPMRTAE Enable
CLPUPMRTA 0.013

cursor to the position underneath
the digit you want to change.

Press or [-] to increase or decrease
the number above the selection cursor.

CLPUPMRTA
MIN: 0.01 MAX: 1.00
VALUE : 0.015
CANCEL ~

4

SELECT AN OPTION
FOR THE ALTERED
SETTINGS:

USE REVERT

BACK

q ENTER]

(or Press F1to CANCEL)

CLPUPAJdEn Disable
CLPUPAdd 0.000
CLPUPMRTAE Disable
>CLPUPMRTA 0.015

4

SELECT AN OPTION
FOR THE ALTERED
SETTINGS:

USE REVERT BACK

The CLPU Minimum Response Time Adder (MRTA) settings
define a minimum response time that modifies the shape

of the original TCC in time-current space, and the ability to
enable the CLPU MRTA.

When enabled, the CLPU minimum response time of a given
TCC can be no less that the value of the CLPU MRTA.

Note: These curve modifications can be predefined and viewed in
TCC Editor Il and imported using the ProView interface soft-
ware included with the Form 6 control.

The diagram at the left shows the screen process of selecting
a CLPU MRTA for the phase CLPU TCC. This process is the
same for selecting a CLPU MRTA for the ground and negative
sequence CLPU TCC.

When you select the CLPU MTRA parameter, the minimum
and maximum selection limits of the setting are displayed.
Note: The CLPU Minimum Response Time Adder (MRTA) takes

precedence over both the CLPU Time Multiplier and CLPU
Time Adder.
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CLPU High Current Trip

7
>SETTINGS
METERING
SEQUENCE OF EVENTS
ALARM LOG _ STATUS

The CLPU High Current Trip (HCT) settings define a high
current trip multiplier, a time delay and an enable setting to
modify the shape of the selected TCC in time-current space.
If CLPU HCT is enabled, the shape of the TCC at currents
beyond the CLPU HCT pickup value is definite time as
defined by the CLPU HCT time delay.

The diagram at the left shows the screen process of selecting

ENTER

s
>Mod/View Settings

ENTER

7
ENTER PASSWORD

VALUE : 0
VIEW ONLY CANCEL

Oper Sequence
Reclose Intervals
ResetTime 30.00
>Cold Load Pickup

o Rl ¢
,

ENTER

/
CLPUBlock
>Phase
Ground
Negative Sequence

Yes

phase CLPU HCT. When you select CLPU HCT, the minimum
and maximum selection limits of the setting are displayed.
Note: These curve modifications can be predefined and viewed in

TCC Editor Il and imported using the ProView Interface soft-
ware included with the Form 6 control.

The diagram at the left shows the screen process of selecting
a CLPU HCT for the phase CLPU TCC. This process is the
same for selecting a CLPU HCT for the ground and negative
sequence CLPU TCC.

When you select the CLPU HCT parameters, the minimum
and maximum selection limits of the settings are displayed.
Note: The CLPU High Current Trip (HCT) time delay takes prece-

dence over the CLPU Time Multiplier, CLPU Time Adder, and
CLPU Minimum Response Time Adder (MTRA).

ENTER
To Enable To Set To Set
HCT: HCT Muiltiplier: HCT Time Delay:
N
CLPUPMRTA 0.013 CLPUPMRTA 0.013 CLPUPMRTA 0.013
>CLPUPHCTEn Disable CLPUPHCTEn Disable CLPUPHCTEn Disable
CLPUPHCT Mul 32.00 >CLPUPHCT Mul 32.00 CLPUPHCT Mul 32.00
CLPUPHCTDly 0.016 CLPUPHCTDly 0.016 >CLPUPHCTDly 0.016
ENTER ENTER| ENTER
4 N 4 4 N
CLPUPHCTEnable CLPUPHCT Mul CLPUPHCTDly (sec)
PRESS [+] or [-] KEY MIN: 1.00 MAX: 32.0 MIN: 0.01 MAX: 0.15
Enable VALUE : 32.000 VALUE : 0.016
CANCEL CANCEL ~ CANCEL ~
Press < or > to move the selection cursor to the position underneath
ENTER| the digit you want to change.
(or Press F4 to CANCEL) Press[+] or [] to increase or decrease the number above the selection cursor.
N
CLPUPMRTA 0.013 4 1 (" N N
S CLPUPHCTEN Enable CLPUPHCT Mu CLPUPHCTDly (sec)
CLPUPHCT Mul 32.00 MIN: 1.00 MAX: 32.0 MIN: 0.01 MAX: 0.15
CLPUPHCTD1y 0 o1s VALUE: 31.000 VALUE : 0.017
CANCEL CANCEL
[mEnu] q ENTER q ENTER
4 N
SELECT AN OPTION (or Press F1to CANCEL) (or Press F1 to CANCEL)
FOR THE ALTERED p p “
SETTINGS : CLPUPMRTA 0.013 CLPUPMRTA 0.013
USE REVERT BACK CLPUPHCTEn Disable CLPUPHCTEn Disable
>CLPUPHCT Mul 31.00 CLPUPHCT Mul 32.00
F2 CLPUPHCTD1ly 0.016 >CLPUPHCTDly 0.017

[meny]

SELECT AN OPTION

FOR THE

ALTERED

SETTINGS:

USE

REVERT

BACK
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Frequency
The Frequency Protection feature provides both under and

4 N . . .
>SETTINGS overfrequency protection. Frequency protection includes two
METERIN . " .
SEQUENCE OF EVENTS stages to prioritize loadshedding feeders.
ALARM LOG & STATUS
ENTER|
4 N
>Mod/View Settings
ENTER|
4 N
ENTER PASSWORD
VALUE : 0
VIEW ONLY CANCEL
4 N
Reclose Intervals
ResetTime 30.00
Cold Load Pickup
>Frequency
ENTER|
4 N 4 N 4 N
>Underfrequency Underfrequency Underfrequency
Overfrequency >Overfrequency Overfrequency
Freg:MinvVolt 3.600 Freg:MinVolt 3.600 >Freqg:MinVolt 3.600
ENTER| ENTER] ENTER|
4 N 4 N 4 N
>UFregEnabl Off >0OFregEnabl Off Freq:MinVolt (kVpri)
UFreqlPU see 56.00 OFreqlPU see 64.00 MIN: 0.00 MAX: 200.
UFreqglTime 100.00 OFreqglTime 100.00 VALUE : 3.600
UFreq2PU see 56.00 OFreqg2PU see 64.00 CANCEL ~
UFreg2Time 100.00 OFreqg2Time 100.00

Activating Frequency Protection

The diagram at the left shows the screen process to activate
the underfrequency protection feature. The same process is
Reclose Intervals used to activate overfrequency protection.

ResetTime 30.00
Cold Load Pickup
>Frequency

4

ENTER

e
>Underfrequency
Overfrequency
Freg:MinVolt 3.600

ENTER

>UFreqgEnabl Off
UFreqlPU see 56.00
UFreglTime 100.00
UFreqg2PU see 56.00

ENTER
7
UFregEnable
PRESS [+] or [-] KEY
Oon
CANCEL
ENTER|
(or Press F4 to CANCEL)
e
>UFregEnabl on
UFreqglPU see 56.00
UFreglTime 100.00

UFreqg2PU see 56.00

[menu]

4

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK
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Frequency Pickup
The Frequency Pickup settings define the frequency at which
Reclose Intexvals the frequency elements begin to operate.
Cold Load Picku . .
Srrequenay ’ For Underfrequency, the function operates if the measured
ENTER frequency is less than the pickup frequency.
CSe— For Overfrequency, the function operates if the measured fre-
>Underfrequenc . . .
overfrequency. quency is greater than the pickup setting.
Freg:MinVolt 3.600
Note: The front panel (as well as the ProView Interface software)
ENTER allows you to program two under and two overfrequency pro-
tection elements. Additionally, the interface software allows
(" urreqenabl off programming of a single underfrequency and a single overfre-
TUFreqiTime . 100,00 quency alarm.

UFreq2PU see 56.00

The diagram at the left shows the screen process to set the

ENTER Frequency Pickup settings for Underfrequency Protection.
UFreqlPU seeHelp for The same process is followed for Overfrequency Protection.
MIN: 46.0 MAX: 64.0
yaLoE: 56.000 When you select the Frequency Pickup parameter, the mini-
Pross < or = 1o move the selection mum and maximum selection limits of the setting are dis-
cursor to the position underneath p|ayed

the digit you want to change.

Press [+ or [-]to increase or decrease
the number above the selection cursor.

IMPORTANT: Always verify the pickup values are appropri-

UFreqlPU seeHelp for ate for the SyStem frequency
MIN: 46.0 MAX: 64.0

VALUE : 57.000

CANCEL ~

q ENTER]

(or Press F1 to CANCEL)

UFregEnabl Off
>UFreqlPU see 57.00
UFreglTime 100.00
UFreg2PU see 56.00

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK
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Frequency Protection Time Delay

7

Reclose Intervals
ResetTime 30.00
Cold Load Pickup
>Frequency

ENTER]

7
>Underfrequency
Overfrequency
Freg:MinVolt 3.600

ENTER
7
UFregEnabl Off
UFreqglPU see 56.00
>UFreqglTime 100.00

UFreg2PU see 56.00

ENTER
UFreqglTime (sec)
MIN: 0.00 MAX: 100.
VALUE : 100.000

CANCEL

Press < or > to move the selection
cursor to the position underneath
the digit you want to change.

Press[4] or [-]to increase or decrease
the number above the selection cursor.

UFreqlTime (sec)
MIN: 0.00 MAX: 100.
VALUE: 99.000
CANCEL »

q ENTER

(or Press F1to CANCEL)

UFregEnabl Off
UFreqglPU see 56.00
>UFreglTime 99.00

UFreqg2PU see 56.00

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK

Each Frequency element has a user-settable, definite time
delay function. A time delay is provided for both of the under
and overfrequency elements.

The diagram at the left shows the screen process to set the
Time Delay settings for the Underfrequency Protection. The
same process is followed for the Overfrequency Protection.

When you select the Frequency Time Delay parameter, the
minimum and maximum selection limits of the setting are dis-
played.
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Frequency Minimum Voltage

Frequency Minimum Voltage establishes a minimum volt-
age threshold below which frequency tripping is blocked.

( Reclose Intorvals Frequency measurement and metering will still occur below
e e ey ° this voltage threshold assuming this threshold is above the
>Frequency minimum voltage level needed by the scheme to accurately

ENTER measure frequency. The setting for minimum voltage thresh-
(T T— old is the Minimum Voltage for Frequency Tripping.
>§;’Z;f§§§$§‘f§y 3 600 Note: The voltage restraint threshold setting is applied to each
available source-side voltage magnitude independently. If
ENTER one or more of the available source-side voltage magni-
tudes drop below this voltage restraint threshold setting,
(Freq:Minvolt (kvpri) all frequency tripping is blocked. Frequency tripping is only
vapig 000 mARs 200 allowed (not blocked) when all available source-side voltage
CANCEL B magnitudes are above this voltage restraint threshold set-
Press < or > to move the selection ting. Availability of source-side voltage magnitudes is deter-
fr:‘e’i;;l‘fy‘;‘jv‘;gz't"t‘;“c‘;]’;izg‘ea‘h mined by the "Connected PT's (Wye/Delta)" settings in the
Press 3] or [] o increase or decrease Configure>System Configuration dialog box.

the number above the selection cursor.

The diagram at the left shows the screen process of setting

4

:Mi 1 (k i) ni I 1N-
preq:Minvolf (kvpri) the minimum voltage threshold below which frequency trip
VALUE: 4.600 ping is blocked.

CANCEL
ENTER When you select the Frequency Minimum Voltage parameter,
(or Press F1 to GANGEL) the minimum and maximum selection limits of the setting are
displayed.

Underfrequency
Overfrequency
>Freqg:MinVolt 4.600

[menu]

4

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK
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Voltage

4
>SETTINGS
METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER]

e
>Mod/View Settings

ENTER]

4
ENTER PASSWORD

VALUE : 0
VIEW ONLY CANCEL

= P

4

ResetTime 30.00
Cold Load Pickup
Frequency
>Voltage

ENTER]

7 7
>Undervoltage Undervoltage
Overvoltage >Overvoltage

ENTER] ENTER

7 7
>UVolt1lPEna Off >0VoltEnabl
UVoltlP/3P Off OVoltl1lPPU
UVolt3PEna Ooff OVoltlPTime
UVolt1lPPU 11.52 OVolt3PPU

Off
16.20
100.0
16.20

UVoltlPTime 100.0 OVolt3PTime
UVolt3PPU 11.52

100.0

UVolt3PTime 100.0

Activating Voltage Protection

ResetTime 30.00
Cold Load Pickup
Frequency

>Voltage

ENTER

>Undervoltage
Overvoltage

ENTER
>UVoltlPEna Off
UVoltlP/3P Off
UVolt3PEna Off
UVoltl1lPPU 11.52
ENTER

UVoltlPEnable
PRESS [+] or [-] KEY
On

CANCEL
ENTER) P
(or Press F4 to CANCEL)
>UVoltlPEna Oon
UVoltlP/3P Off
UVolt3PEna Off
UVoltl1lPPU 11.52

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK

The Under and Overvoltage settings are used for loss of volt-
age detection and/or overvoltage protection applications.

Undervoltage protection includes both single-phase or three-
phase loss of sensing and single-phase trip with three-phase

inhibit.

Single-phase undervoltage sensing responds when
one or more phases is below the pickup setting. The
UVolt1PEnable setting must be ON to enable this fea-
ture.

Three-phase sensing will only respond when all

three phases are below the pickup setting. The
UVolt3PEnable setting must be ON to enable this fea-
ture.

Single-phase sensing with three-phase inhibit will
respond like single-phase sensing, except it will

not react to a three-phase condition. Both the
UVolt1PEnable and UVolt1P/3Pinhibit settings must be
ON to enable this feature.

Overvoltage sensing includes both single-phase and three-
phase sensing.

The diagram at the left shows the screen process to activate
the single-phase sensing undervoltage protection feature.
The same process is used to activate the three-phase sens-
ing undervoltage protection feature, the single-phase sensing
with three-phase inhibit undervoltage protection feature, and
the overvoltage protection.
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Voltage Pickup

ResetTime

Cold Load Pickup

30.00

Overvoltage

ENTER

The Voltage Pickup settings define the primary voltage (kV) at
which the voltage elements begin to operate.

yoidaeney For Undervoltage, the function operates if the measured pri-
m— mary voltage (kV) is less than the pickup voltage.
For Overvoltage, the function operates if the measured pri-
>Undervoltage

mary voltage (kV) is more than the pickup voltage.

Note: The front panel (as well as the software) allows you to pro-
gram single-phase and three-phase under and overvoltage
pickup settings. Additionally, the interface software allows
programming of a single undervoltage and overvoltage alarm.

UVoltlPEna Off
veT s et ot The diagram at the left shows the screen process to set the
ZUVolt1RRy Sk Pickup settings for the Undervoltage Protection. The same
ENTER process is followed for the Overvoltage Protection.
v ol o0 waxs Soo. When you select the Voltage Pickup parameter, the minimum
CanCEL 11-822 and maximum selection limits of the setting are displayed.

Press < or > to move the selection
cursor to the position underneath

the digit you want to change.

Press or [-]to increase or decrease
the number above the selection cursor.

UVolt1lPPU (kVpri)

MIN: 0.00 MAX: 200.

VALUE : 11.530

CANCEL ~
ENTER|

(or Press F1to CANCEL)

4

UVoltlPEna Ooff
UVoltlP/3P Off
UVolt3PEna Off
>UVolt1lPPU 11.53
7
SELECT AN OPTION
FOR THE ALTERED
SETTINGS:
USE REVERT BACK
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Voltage Protection Time Delay

7
ResetTime 30.00
Cold Load Pickup
Frequency
>Voltage

ENTER]

>Undervoltage
Overvoltage

ENTER|
UVolt1PPU 11.52
>UVolt1PTime 100.0
UVolt3PPU 11.52

UVolt3PTime 100.0

ENTER]
UVoltlPTime (sec)
MIN: 0.00 MAX: 100.
VALUE : 100.000

CANCEL

Press < or > to move the selection
cursor to the position underneath

the digit you want to change.

Press or [-] to increase or decrease
the number above the selection cursor.

UVoltlPTime (sec)
MIN: 0.00 MAX: 100.
VALUE : 90.000
CANCEL ~

q ENTER]

(or Press F1to CANCEL)

UVoltl1lPPU 11.52
>UVolt1PTime 90.00
UVolt3PPU 11.52
UVolt3PTime 100.0

SELECT AN OPTION

FOR THE ALTERED
SETTINGS:

USE REVERT BACK

s

Each Voltage element has a user-settable, definite time delay
function. Single-phase and three-phase time delays are pro-
vided for each over and undervoltage function.

The diagram at the left shows the screen process to set the
Time Delay settings for the Undervoltage Protection. The
same process is followed for the Overvoltage Protection.

When you select the Voltage Time Delay parameter, the mini-
mum and maximum selection limits of the setting are dis-
played.
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Loadshed Restore

e
Cold Load Pickup

Frequency
Voltage

>Loadshed Restore

ENTER]

4

>VoltRestor Off
VoltRestor Any Sing
VoltRestHiL 15.12
VoltRestLoL 13.68
VoltFregRe Off i
FregRestor Off
Freq:810R:PU 60.04 |
Freqg:62Sched 300.0
Freg:62Trans 0.300
Freqg:62Abort 600.0

The Form 6 control provides an Undervoltage, Overvoltage,
and Underfrequency loadshed restoration feature to allow the
recloser to automatically close when voltage and/or frequency

returns to within configured settings.

Loadshed Restore allows for restoration after an undervolt-

age, overvoltage, or underfrequency trip condition. The res-
toration function can be enabled and restoration parameters
can be adjusted and set.

Activating Loadshed Restoration

To Enable Under/Overvoltage

The diagram below shows the screen process to activate
the Voltage and Frequency Restoration features as well as
the feature that allows supervision using both Voltage and
Frequency Restoration limits.

Freqg:62Trans
Freg:62Abort 600.

Using Both Voltage and

>VoltRestor Off
VoltRestor Any Sing
VoltRestHiL 15.12
VoltRestLoL 13.68
VoltFregRe Offi
FregRestor Off
Freq:810R:PU 60.04 :
Freq:62Sched 300.0 i

0.300

To Enable Loadshed Restoration

To Enable Underfrequency

Loadshed Restoration: Frequency Restoration Limits: Loadshed Restoration:
e e
>VoltRestor Off VoltRestor Any Sing VoltRestHiL 15.12
VoltRestor Any Sing VoltRestHiL 15.12 VoltRestLoL 13.68
VoltRestHiL 15.12 VoltRestLoL 13.68 VoltFregRe Off
VoltRestLoL 13.68 >VoltFregRe Off >FregRestor Off
ENTER ENTER ENTER
VoltRestoreEnable VoltFregRestSupEn FregRestoreEnable
PRESS [+] or [-] KEY PRESS [+] or [-] KEY PRESS [+] or [-] KEY
Oon On Oon
CANCEL CANCEL CANCEL
ENTER ENTER ENTER
(or Press F4 to CANCEL) (or Press F4 to CANCEL) (or Press F4 to CANCEL)
7
>VoltRestor On VoltRestor Any Sing VoltRestHiL 15.12
VoltRestor Any Sing VoltRestHiL 15.12 VoltRestLoL 13.68
VoltRestHiL 15.12 VoltRestLoL 13.68 VoltFregRe Off
VoltRestLoL 13.68 >VoltFregRe Oon >FregRestor on

4

SELECT AN OPTION
FOR THE ALTERED
SETTINGS:

USE REVERT

BACK
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Voltage and Frequency Restoration Limits

To Set Under/Overvoltage
Loadshed Restoration Mode:
4

The diagram below shows the screen process to program
the Under and Overvoltage Restoration limits including the
voltage restoration mode (Any Single Phase or All Three
Phases). This diagram also shows the process to program
the Underfrequency Restoration limit.

When you select the various limit parameters, the minimum
and maximum selection limits of the settings are displayed.

IMPORTANT: Always verify the Frequency pickup value is
appropriate for System Frequency.

>VoltResto
VoltResto
VoltRestH
VoltRestL

VoltFregR
FregResto
Freq:810R
Freqg:62Sc
Freq:62Tr
Freqg:62Ab

r Off
r Any Sing
iL 15.12
oL 13.68
e Off i
r Off
:PU  60.04 i
hed 300.0 |
ans 0.300 :
ort

600.0 i

To Set High Voltage Limit:
4

To Set Low Voltage Limit: To Set Frequency Limit:

>VoltRestor Any Sing VoltRestor Any Sing VoltRestor Any Sing >Freq:810R:PU 60.04
VoltRestHiL 15.12 >VoltRestHiL 15.12 VoltRestHiL 15.12 Freq:62Sched 300.0
VoltRestLoL 13.68 VoltRestLoL 13.68 >VoltRestLoL 13.68 Freq:62Trans 0.300
VoltFregRe Off VoltFregRe Off VoltFregRe Off Freqg:62Abort 600.0
ENTER ENTER ENTER ENTER
4 d 4 4
VoltRestoreMode VoltRestHiL (kVpri) VoltRestLoL (kVpri) Freq:810R:PU seeHelp
PRESS [+] or [-] KEY MIN: 0.00 MAX: 200. MIN: 0.00 MAX: 200. MIN: 46.0 MAX: 64.0
All Three Phases VALUE : 15.120 VALUE : 13.680 VALUE : 60.050
CANCEL CANCEL ~ CANCEL ~ CANCEL ~
ENTER Press < or > to move the selection cursor to the position underneath the digit you want to change.
(or Press F4 to CANCEL) Press or [] to increase or decrease the number above the selection cursor.
4 4
>VoltRestor All Thr VoltRestHiL (kvpri) VoltRestLoL (kVpri) Freq:810R:PU seeHelp
VoltRestHiL 15.12 MIN: 0.00 MAX: 200. MIN: 0.00 MAX: 200. MIN: 46.0 MAX: 64.0
VoltRestLoL 13.68 VALUE : 16.120 VALUE : 14.680 VALUE : 60.060
VoltFregRe Of £ CANCEL ~ CANCEL » CANCEL ~

q ENTER

q ENTER “ ENTER

(or Press F1to CANCEL) (or Press F1to CANCEL) (or Press F1to CANCEL)

7
VoltRestor Any Sing VoltRestor Any Sing >Freq:810R:PU 60.06
>VoltRestHiL 16.12 VoltRestHiL 15.12 Freg:62Sched 300.0
VoltRestLoL 13.68 >VoltRestLoL 14.68 Freqg:62Trans 0.300
VoltFregRe Off VoltFregRe Off Freqg:62Abort 600.0

[mEnu]

SELECT AN OPTION

FOR THE AL
SETTINGS:
USE REVE

TERED

RT BACK
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L oadshed Restoration Time Delay Settings

The diagram below shows the screen process to program
the Loadshed Restoration time delay settings.

When you select the Loadshed Restoration Time Delay
parameters, the minimum and maximum selection limits of
the settings are displayed.

Even though the setting names
Freq:62Sched, Freq:62Trans, and
Freq:62Abort imply Frequency Restoration
only, they also apply to Voltage Restoration.

>VoltRestor Off
VoltRestor Any Sing
VoltRestHiL 15.12
VoltRestLoL 13.68
VoltFregRe Off
FregRestor Off

Freg:810R:PU 60.04
Freg:62Sched 300.0
Freg:62Trans 0.300
Freqg:62Abort 600.0

To Set Loadshed To Set Loadshed To Set Loadshed
Restoration Schedule Time: Restoration Transient Time: Restoration Abort Time:
Freg:810R:PU 60.04 Freq:810R:PU 60.04 Freq:810R:PU 60.04
>Freqg:62Sched 300.0 Freg:62Sched 300.0 Freg:62Sched 300.0
Freg:62Trans 0.300 >Freq:62Trans 0.300 Fregq:62Trans 0.300
Freg:62Abort 600.0 Freq:62Abort 600.0 >Freqg:62Abort 600.0
ENTER ENTER ENTER
4 4
Freg:62Schedule sec) Freqg:62Transient sec Freqg:62Abort (sec)
MIN: 1.00 MAX: 3600 MIN: 0.10 MAX: 3600 MIN: 0.10 MAX: 3600
VALUE : 300.000 VALUE : 0.300 VALUE: 600.000
CANCEL ~ CANCEL ~ CANCEL ~

Press < or > to move the sele

Press or [-] to increase or decrease the number above tl

ction cursor to the position underneath

the digit you want to change.
he selection cursor.

Freg:62Schedule sec)
MIN: 1.00 MAX: 3600
VALUE : 301.000
CANCEL ~

e
Freg:62Transient sec
MIN: 0.10 MAX: 3600
VALUE : 0.400
CANCEL ~

CANCEL

7
Freqg:62Abort (sec)
MIN: 0.10 MAX: 3600
VALUE : 601.000
x

q ENTER

(or Press F1to CANCEL)

q ENTER

(or Press F1to CANCEL)

“ ENTER)

(or Press F1to CANCEL)

Freq:810R:PU 60.04
>Freqg:62Sched 301.0
Freqg:62Trans 0.300

Freqg:62Abort 600.0

Freq:810R:PU 60.04
Freqg:62Sched 300.0
>Freqg:62Trans 0.400
Freg:62Abort 600.0

Freq:810R:PU
Freqg:62Sched
Freqg:62Trans
>Freqg:62Abort

60.04
300.0
0.300
601.0

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS :

USE REVERT BACK

I.IHIIIH'I Iill'
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Sensitive Earth Fault (SEF)

Activating Sensitive Earth Fault

e
Frequency
Voltage
Loadshed Restore
>Sensitive Earth Flt

ENTER]
e
>SEFBlock Enable
SEFMinTrip 40.00
SEFTime 120.0
SEFReclInt 2.000
SEFNumOps 4

4

Frequency
Voltage
Loadshed Restore
>Sensitive Earth Flt
ENTER
>SEFBlock Enable
SEFMinTrip 40.00
SEFTime 120.0
SEFReclInt 2.000
ENTER
e
SEFBlock
PRESS [+] or [-] KEY
Disable
CANCEL
ENTER P
(or Press F4 to CANCEL)
>SEFBlock Disable
SEFMinTrip 40.00
SEFTime 120.0
SEFReclInt 2.000
7
SELECT AN OPTION
FOR THE ALTERED
SETTINGS:
USE REVERT BACK

.IIHIIIH'I Iill'

The Sensitive Earth Fault (SEF) feature is used on 3-wire
systems that require lower, independent minimum trip values
than normal ground sensing 4-wire systems.

Sensitive Earth Fault (SEF) allows the Form 6 control to detect
and trip after a selectable, definite time for ground currents
above the SEF minimum trip setting. Sensitive Earth Fault has
programmable lockout settings and reclose intervals. Like all
the features in the SETTINGS menu, Sensitive Earth Fault is
independently selectable for each protection profile.

Sensitive Earth Fault feature requires four settings once it is
enabled. These settings include Minimum Trip, Trip Time, the
Reclose (Open) intervals, and the number of operations-to-
lockout.

Note: When the Ground Trip Blocked feature is Enabled, the
Sensitive Earth Fault feature is Disabled.

The SEF Minimum Trip, Trip Time, and Reclose Interval LCD
screens show:

e Block (Enable/Disable) Setting

e Minimum Trip Current Setting

e Trip Time Setting

¢ Reclose Interval Time Setting

¢ Number of Operations-to-Lockout Setting

The diagram at the left shows the screen process to activate
the Sensitive Earth Fault feature.
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SEF Minimum Trip
~ The Minimum Trip for Sensitive Earth Fault defines the pickup

Frequency . .
Voltage setting in Amperes.
Loadshed Restore

>Sensitive Earth Flt

The diagram at the left shows the screen process of setting

. ENTER the Minimum Trip for Sensitive Earth Fault.

SEFBlock Enable L. . L.
>SEFMinTrip 4000 When you select the SEF Minimum Trip parameter, the mini-
ime . N . . . . .
SEFReclInt 2.000 mum and maximum selection limits of the setting are dis

ENTER played.
SEFMinTrip (A pri)
MIN: 0.50 MAX: 100.
VALUE : 40.009

CANCEL

Press < or > to move the selection cursor to the
position underneath the digit you want to change.
Press or [-] to increase or decrease the number above the selection cursor.

SEFMinTrip (A pri)
MIN: 0.50 MAX: 100.
VALUE : 41.000
CANCEL ~

q ENTER)

(or Press F1to CANCEL)

SEFBlock Enable
>SEFMinTrip 41.00
SEFTime 120.0
SEFReclInt 2.000

[menu]

SELECT AN OPTION

FOR THE ALTERED
SETTINGS :

USE REVERT BACK

I.IHIIIH'I Iill'

SEF Trip Time

Trip Time is the actual, definite time at which the sensitive

Frequency earth fault trips the recloser.
Voltage
dshed . .
 Sensitive Earch Flt The diagram at the left shows the screen process of setting
ENTER the Trip Time for Sensitive Earth Fault.
SErmivesio  “io s When you select the SEF Trip Time parameter, the minimum
inTrip . . . . .
>SEFTime 120.0 and maximum selection limits of the setting are displayed.
SEFReclInt 2.000
ENTER
4
SEFTime (sec)
MIN: 0.10 MAX: 300.
VALUE : 120.000
CANCEL ~
Press < or > to move the selection cursor to the
position underneath the digit you want to change.
Press or [-] to increase or decrease the number above the selection cursor.
,SEFTime (sec)
MIN: 0.10 MAX: 300.
VALUE : 121.000
CANCEL A

q ENTER)

(or Press F1to CANCEL)

e
SEFBlock Enable
SEFMinTrip 40.00
>SEFTime 121.0
SEFReclInt 2.000

[meny]

4
SELECT AN OPTION
FOR THE ALTERED
SETTINGS:
USE REVERT BACK

I.IHIIIH'I I=II'
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SEF Reclose Interval

SEF Number of Operations-to-Lockout

e
Frequency
Voltage
Loadshed Restore
>Sensitive Earth Flt
ENTER
SEFBlock Enable
SEFMinTrip 40.00
SEFTime 120.0
>SEFReclInt 2.000
ENTER
e
SEFReclInt (sec)
MIN: 1.00 MAX: 100.
VALUE : 2.000
CANCEL ~

Reclose Interval settings define the time delay introduced
prior to issuing a reclose command.

Note: Sensitive Earth Fault reclose intervals are defined for sensitive,
earth-only initiated reclosing operations.

The diagram at the left shows the screen process of selecting
the Reclose Interval for Sensitive Earth Fault.

When you select the SEF Reclose Internal parameter, the mini-
mum and maximum selection limits of the setting are dis-
played.

Press < or > to move the selection cursor to the

position underneath the digit you want to change.

Press or [-] to increase or decrease
the number above the selection cursor.

7
SEFReclInt (sec)
MIN: 1.00 MAX: 100.
VALUE : 3.000
CANCEL ~

q ENTER]

(or Press F1to CANCEL)

e
SEFBlock Enable
SEFMinTrip 40.00
SEFTime 120.0
>SEFReclInt 3.000

[meny]

4

SELECT AN OPTION

FOR THE ALTERED
SETTINGS :

USE REVERT BACK

.IIHIIIH'I Iill'

e
Frequency

Voltage

Loadshed Restore
>Sensitive Earth Flt

ENTER
SEFMinTrip 40.00
SEFTime 120.0
SEFReclInt 2.000
>SEFNumOps 4

ENTER

SEFNumOps
PRESS [+] or [-] KEY
3
CANCEL
ENTER

(or Press F4 to CANCEL)
SEFMinTrip 40.00
SEFTime 120.0
SEFReclInt 2.000
>SEFNumOps 3

SELECT AN OPTION
FOR THE ALTERED
SETTINGS:

USE REVERT BACK

The diagram at the left shows the screen process of select-
ing the number of Operations-to-Lockout (maximum 4) for
Sensitive Earth Fault.
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Metering Menu

4
SETTINGS

>METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER|

>Inst. Metering
Demand Metering
Power Metering
Energy Metering

Instantaneous Metering

Power Factor
freq = 60.000 Hz

METERING Shortcut Key

SETTINGS
>METERING
SEQUENCE OF EVENTS
ALARM LOG _ STATUS

ENTER

4

>Inst. Metering
Demand Metering
Power Metering
Energy Metering

ENTER

4

IA: 0.VA: 0.
IB: 0.VB: 13816.
Ic: 0.vVC: 0.
IG: 0.0

The Form 6 control displays metering data on the front panel
LCD as well as through the ProView interface software.

Note: The Metering menu LCD displays Metering Data only. All
metering programming is done via the ProView interface soft-
ware included with the Form 6 recloser control.

The Metering menu shows:

¢ Instantaneous Phase and Ground Currents and
Source-Side Primary Voltages

¢ Primary Demand and Peak Phase and Ground
Currents

¢ Primary Demand and Peak Power Values (kW and kvar)
¢ |nstantaneous Power Values (kW and kvar)

e Energy Values (kWH and kvarH)

¢ Instantaneous Power Factor Values

¢ Frequency

The Metering module calculates and maintains the power-
related parameters for the forward (out) and reverse (in)
metering directions.

Detailed information on programming Metering data via
the interface software is available in the Form 6 Control |

section of this manual.

Note: As a shortcut, the Instantaneous Metering display can be
accessed from the front panel METERING shortcut key.

The front panel LCD display for instantaneous metering
shows the Primary Current values for A, B, C phase and
Ground.

The Instantaneous Voltage for each source-side phase is dis-
played as Primary voltages.

The primary voltage values displayed in the Instantaneous
Metering menu will always be line-to-neutral values regard-
less of the configuration (Wye or Delta) of the connected PTs.
Regardless of the number of connected PTs, as defined in
the System Configuration setting dialog box, all three primary
voltage values will be displayed if the Phantom Phase func-
tionality is enabled.
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Demand Metering

4

Inst. Metering
>Demand Metering
Power Metering
Energy Metering

ENTER

4

>Reset Demand Peaks
Demand Phase Amps
Demand Tot kW,
Demand kW-out

kvar

Demand

ENTER

Demand kW-in
Demand kvar-out

Resetting Demand Peak Values

SETTINGS
>METERING
SEQUENCE OF EVENTS
ALARM LOG _ STATUS

ENTER|

7
Inst. Metering
>Demand Metering
Power Metering
Energy Metering

ENTER|

7
>Reset Demand Peaks
Demand Phase Amps
Demand Tot kW, kvar
Demand kW-out

ENTER]

7
>Push RESET to reset
all Demand Peaks.

7
>Push RESET to reset
all Demand Peaks.

Push MENU to abort. OR Push MENU to abort.
.............. RESET c+++teee.e.....RESET
[MENU]  (abor)
Press F4 and hold.

7
>Push RESET to reset
all Demand Peaks.
Push MENU to abort.
--METERS ARE RESET--

>Reset Demand Peaks
Demand Phase Amps
Demand Tot kW, kvar

Demand kW-out

7

>Push RESET to reset
all Demand Peaks.
Push MENU to abort.

>Reset Demand Peaks
Demand Phase Amps
Demand Tot kW, kvar
Demand kW-out

The Demand Metering display shows the calculated:

¢ Primary Demand and Peak Currents (A, B, C Phase
and Ground)

e Total Demand and Peak real and reactive power values

e Per phase Demand and Peak real and reactive power
values

All demand-metered power values include measurements in
the forward (out) or reverse (in) direction. As an example,
Demand kW-out displays demand kilowatts in the forward
direction for loads with no co-generation, while forward kW-in
displays demand kilowatts in the reverse direction when sup-
plied from the co-generator.

Note: Demand Metering values are automatically reset when a pro-
tection profile is changed, a new setting is downloaded from
the PC, or when a scheme is downloaded from the PC.

Detailed Demand Metering programming information is found
in the Form 6 Control Schemes section of this manual.

All Demand Peak Values can be reset simultaneously from the
front panel.

The diagram at the left shows the screen process for reset-
ting Demand Peak Values.
Note: After F4 (RESET) is pressed, the phrase “--METERS ARE

RESET--" appears in the LCD display for approximately 2
seconds.
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Demand Amps per Phase

Reset Demand Peaks
>Demand Phase Amps
Demand Tot kW, kvar
Demand kW-out

ENTER
>Apri Demand Peak >Push ENTER for Time
A-> 0. 0. A-> 0. 0.
B-> 0. 0. OR B-> 0. 0.
C-> 0. 0. C-> 0. 0.
ioG-> 0 0 IS 0. 0.

[menu]

Move the selection cursor to the
position next to the phase you
want to view the timestamp for.

Push ENTER for Time

>A-> 0. 0.
B-> 0. 0.
C-> 0. 0.

ENTER

>2005-08-16 10:33:23
A->

Demand Phase Amps
Time of Peak

Demand and Total Power Values

4

Reset Demand Peaks
Demand Phase Amps
>Demand Tot kW, kvar

Demand kW-out

ENTER]
7
pri Demand Peak
>kW 0. 0
kvar 0 0

Push ENTER for Time

ENTER]

kW

4
>2005-08-16 10:18:59

Demand Tot kW,
Time of Peak

kvar

[menu]

Demand Real Power-Out

Reset Demand Peaks
Demand Phase Amps
Demand Tot kW, kvar
>Demand kW-out

ENTER

>kW-out Demand
A-> 0.
B-> 0.
C-> 0.

Peak
0
0
0

OR

>Push ENTER for Time

A-> 0. 0
B-> 0. 0
C-> 0. 0

[menu]

Move the selection cursor to the
position next to the phase you
want to view the timestamp for.

Push ENTER for Time

>A-> 0. 0.
B-> 0. 0.
C-> 0. 0.

ENTER

>2005-08-16 07:27:36
A->

Demand kW-out

Time of Peak

[menu]

The diagram at the left shows the screen process for viewing
the Demand Phase Amps (Demand and Peak) and the
Demand Phase Amps Time of Peak for each phase and
ground.

The diagram at the left shows the screen process for viewing
the Demand Tot kW, kvar (Demand and Peak) and the
Demand Tot kW, kvar Time of Peak for Total kW, and kvar.

The diagram at the left shows the screen process for viewing
the Demand kW-out (Demand and Peak) and the Demand
kW-out Time of Peak for each phase.
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Demand Real Power-In

Demand Phase Amps

Demand Tot kW, kvar

Demand kW-out

>Demand kW-in

ENTER

>kW-in Demand Peak >Push ENTER for Time
A-> 0. 0 A-> 0. 0
B-> 0. 0 OR B-> 0. 0
C-> 0. 0 C-> 0. 0

[menu]

Move the selection cursor to the
position next to the phase you
want to view the timestamp for.

4
Push ENTER for Time
>A-> 0. 0.
B-> 0. 0.
C-> 0. 0.
ENTER

7
>2005-08-16 07:27:36

A->

Demand kW-in

Time of Peak

[menu]

Demand Reactive Power-Out

Demand
Demand
Demand
>Demand
>kvar-out Demand Pk
A-> 0. 0
B-> 0. 0
C-> 0. 0

Tot kW, kvar

kW-out

kW-in

kvar-out

ENTER
>Push ENTER for Time
A-> 0. 0

OR B-> 0. 0
C-> 0. 0

[menu]

Move the selection cursor to the
position next to the phase you
want to view the timestamp for.

4
Push ENTER for Time
>A-> 0. 0.
B-> 0. 0.
C-> 0. 0.
ENTER

7
>2005-08-16 07:27:36

A->

Demand kvar-out

Time of Peak

[menu]

Demand Reactive Power-In

Demand kW-out
Demand kW-in
Demand kvar-out
>Demand kvar-in
ENTER
7
>kvar-in Demand Peak >Push ENTER for Time
A-> 0. 0 A-> 0. 0
B-> 0. 0 OR B-> 0. 0
C-> 0. 0 C-> 0. 0

[menu]

Move the selection cursor to the
position next to the phase you
want to view the timestamp for.

e
Push ENTER for Time

>A-> 0. 0.
B-> 0. 0.
C-> 0. 0.

ENTER|

7
>2005-08-16 07:27:36
A->
Demand kvar-in
Time of Peak

[menu]

The diagram at the left shows the screen process for viewing
the Demand kW-in (Demand and Peak) and the Demand kW-
in Time of Peak for each phase.

The diagram at the left shows the screen process for viewing
the Demand kvar-out (Demand and Peak) and the Demand
kvar-out Time of Peak for each phase.

The diagram at the left shows the screen process for view-
ing the Demand kvar-in (Demand and Peak) and the Demand
kvar-in Time of Peak for each phase.
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Power Metering

The Power Metering LCD screen shows the calculated instan-

4
SETTINGS

PMETERING o vmwrs taneous Real Power (kW) and Reactive Power (kvar) values
ALARM LOG & STATUS for each phase and the Total Instantaneous Real and Reactive
ENTER power value of all three phases.
4

Inst. Metering
Demand Metering
>Power Metering
Energy Metering

Power Factor
freqg = 60.000 Hz

ENTER

>kWA
kWB
kwc
kWT

kvarA
kvarB
kvarcC
kvarT

Energy Metering

PT— The Energy Metering LCD screen shows the calculated Real

>METERING Energy (kWH) and Reactive Energy (kvarH) values for each

SEQUENCE OF EVENTS N

ALARM LOG & STATUS phase and the Total Real and Reactive Energy value of all
ENTER three phases.

Inst. Metering
Demand Metering
Power Metering
>Energy Metering

Power Factor
freq = 60.000 Hz

>Reset Energy Meters
Energy Meters (Out)
Energy Meters (In)

Resetting Energy Meters

Both Energy Meters (Out) and (In) can be reset simultaneously

Inst. Metering

gemandMMiteJlfing from the fI’Oﬂt paﬂe|
ower Metering
jz:Zin:e:z“g The diagram at the left shows the screen process for reset-
freq = 60.000 Hz ting the Energy Meters.
ENTER Note: After F4 (RESET) is pressed, the phrase “--METERS ARE

RESET--" appears in the LCD display for approximately 2
Reset Energy Meters

>Energy Meters (Out) SeCOndS.

Energy Meters (In)

ENTER

7

>Push RESET to reset >Push RESET to reset
all Energy meters. OR all Energy meters.
Push MENU to abort. Push MENU to abort.
.............. RESET “++e+e+e.......RESET

[MENU]  (abort)
Press F4 and hold.

>Push RESET to reset >Reset Energy Meters
all Energy meters. Energy Meters (Out)
Push MENU to abort. Energy Meters (In)
--METERS ARE RESET--

>Push RESET to reset
all Energy meters.
Push MENU to abort.

>Reset Energy Meters
Energy Meters (Out)
Energy Meters (In)
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Energy Meters (Out) and (In)

Inst. Metering

Demand Metering

Power Metering
>Energy Metering

Power Factor

freq = 60.000 Hz
ENTER

7 7
Reset Energy Meters Reset Energy Meters
>Energy Meters (Out) Energy Meters (Out)
Energy Meters (In) >Energy Meters (In)

ENTER| ENTER

7

>Energy Meters (Out) >Energy Meters (In)
kWHA = 0. kWHA = 0
kWHB = 0 kWHB = 0
kWHC = 0 kWHC = 0
kWHT = 0 kWHT = 0
kvarHA = 0 kvarHA = 0
kvarHB = 0 kvarHB = 0
kvarHC = 0 kvarHC = 0
kvarHT = 0 kvarHT = 0

Power Factor

SETTINGS
>METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER

Demand Metering
Power Metering
Energy Metering
>Power Factor

ENTER

Inst pfA
Inst pfB
Inst pfC
Inst pfT

0.00
0.00
0.00
0.00

Frequency

4
SETTINGS

>METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER

Power Metering
Energy Metering
Power Factor
>freq = 60.000 Hz

The Energy Meters (Out) and (In) LCD screen shows the cal-
culated Real energy (kWH) and Reactive energy (kvarH) mea-
surements for each phase and the total Real and Reactive
energy measurement of all three phases.

The Total Phase value updates automatically when the three
individual phases are updated.

The front panel read-only Power Factor screen shows the
Instantaneous power factor (pf) of each individual phase and
the Total power factor (pfT) of all three phases.

Frequency, a read-only display, is automatically updated
and displayed in the METERING menu. The phase or phas-
es are selected via the ProView interface software in the
Configure>System Configuration dialog box.

When “freq = (n/a) Hz” is displayed, no voltage is present on
the selected phase or phases.
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Sequence of Events Menu

SETTINGS
METERING
>SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER

>ENTER to view SOE

Event
> Example

ENTER

1 NORMAL PROFILE
05/08/15 10:26:59.9
A 0B oc 0
G 0 A O0Bl1leC 0

Press the downward cursor movement
arrow to scroll to the next event.

EVENTS Shortcut Key

F3 F4

.@

Alarm Log and Status Menu

The Form 6 recloser control displays the last 25 events in the
Sequence of Events log on the front panel LCD. The com-
plete sequence of events record is available through the
ProView interface software.

The Sequence of Events menu shows:

Se
the

Event Definition

Date of Event Year/Month/Day

Time of Event

A, B, and C Phase Current

Ground Current

A, B, and C Phase Secondary Voltage

The secondary voltage values displayed in the
Sequence of Events menu will either be line-to-neutral
values if the PTs are connected in a Wye configuration
or simulated, equivalent, line-to-neutral values if the PTs
are connected in a Delta configuration. Only the sec-
ondary voltage values of the connected PTs, as defined
in the System Configuration setting dialog box, will be
displayed. The Phantom Phase setting does not apply
to the voltage values displayed in the Sequence of
Events menu.

uence of Events (SOE) definitions are available in

orm 6 Control Schemes - Display section of this

manual.

Note: As a shortcut, the Sequence of Events Log can also be

accessed from the EVENTS shortcut key on the front panel.

SETTINGS
METERING
SEQUENCE OF EVENTS
>ALARM LOG & STATUS

0 = No Alarm
1 = Alarm condition is present

ENTER|

>Reset Alarms

Trip Malfunction..
Close Malfunction.
Interrupter Malf..

Loss of Sensing...
i Power Supply Malf.
i Sync Close Alarm..
i RAM Failure.......
i ROM Failure.......
i Battery Alarm.....
i No AC Present.....
i HLT Close Attempt.
i Self-Clear Fault..
i LoadSide PT Error.
i CT Ratio Error....
i RIF Comm Failure..

coolooo

cooo

0
0
0

The Alarm Log and Status Menu is a read-only display show-
ing if an alarm is active for the following settings:

Trip Malfunction (Failure to Trip) — The recloser fails to
open due to an overcurrent condition or a manual or
remote signal. The control detects a trip malfunction by
the use of status switches in the recloser.

Close Malfunction (Failure to Close) — Once the condi-
tion that caused the initial CLOSE MALFUNCTION
Alarm is corrected, the CLOSE MALFUNCTION alarm
must be reset before another CLOSE can be attempted.

Interrupter Malfunction — This alarm asserts if the
recloser mechanism is in the open position and the
control detects the presents of line current.

Loss of Sensing — This occurs when all three phase cur-
rents are greater than 15-Amps primary on the distribution
system and the voltage applied to any one connected PT
is below approximately 12% of V expected. Loss of sens-
ing resets when voltage applied to all connected PTs are
above the undervoltage phase pickup threshold set in the
Settings>Voltage dialog box.

Power Supply Malfunction
Sync Close Alarm
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IMPORTANT: There are several alarms
that will cause the alternate blinking of the
CONTROL LOCKOUT, RECLOSER OPEN, and
RECLOSER CLOSED LEDs: Failure to Trip,
Failure to Close, Interrupter Malfunction, and
52a/b Disagreement.

The LED blinking pattern for these conditions
is the CONTROL LOCKOUT green LED and
RECLOSER CLOSED red LED alternating with
the RECLOSER OPEN green LED.

In addition to the above LED blinking pattern,
the red ALARM LED will also be blinking for
these alarms: Failure to Trip, Failure to Close,
and Interrupter Malfunction.

OPER
COUNTER

Note:

RAM Failure
ROM Failure

Battery Alarm (Only valid on Form 6 pole mount con-
trols.) The Pole Mounted Control box in the ProView
System Configuration screen must be selected.

If the Battery Alarm is asserted for a rack or yard mount
control, verify that the Pole Mounted Control checkbox is de-
selected in the Configure>System Configuration dialog box.

No AC Present (Only available for Form 6 pole mount
controls. The Pole Mounted Control box in the
ProView System Configuration screen must be select-
ed. Refer to [Configure - System Configuration sec-
tion for additional information.)

Hot Line Tag Close Attempt
Self-Clear Fault
Load Side PT Error

CT Ratio Error — This alarm will assert if the current
sensing hardware option in your Form 6 control does
not match the CT Type setting in the ProView applica-
tion software. For instance, your Form 6 control has a
current sensing option intended for a 1 Amp CT and
you downloaded settings that are only compatible with
a5 Amp CT type by selecting X:5 CT in the System
Configuration dialog box.

RIF Comm Failure

There are two types of Status Alarms:

Note:

Control Alarm — Signified by the continuous illumination
of the Alarm LED. These are Control Alarms:

Power Supply Malfunction

RAM Failure

ROM Failure

Battery Alarm

Load side PT Error

CT Ratio Error

No AC Present (pole mount only)

e RIF Comm Failure

System Alarm — Signified by the flashing Alarm LED.
These are System Alarms:

e Trip Malfunction (Failure to Trip)

e Close Malfunction (Failure to Close) (Refer to
Resetting Alarmg.)

Interrupter Malfunction

Loss of Sensing

Sync Close Alarm

Hot Line Tag Close Attempt

e Self-Clear Fault

As a shortcut, the ALARM menu can be accessed from the
ALARMS shortcut key on the front panel.
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Resetting Alarms

The Alarm settings listed in the LCD display can be reset from
([ serTINGs ) the front panel. The diagram shows the screen process to
SEOUENCE OF EVENTS reset control parameter alarms.
>ALARM LOG & STATUS .
el Note: After F4 (RESET) is pressed, the phrase “--ALARMS ARE
P N RESET--" appears in the LCD display for approximately 2
>§e§et Alarms ) SeCondS.
rip Malfunction. .0

Close Malfunction.o0
Interrupter Malf..o0

The alarm will only reset if the condition that triggered the

ENTER alarm is no longer present.
4 N / N
>Push RESET to reset >Push RESET to reset Note: The Close Malfunction alarm must be reset before Closing will
all alarms. OR all alarms.
Push MENU to abort. Push MENU to abort. be allowed.
............. RESET “+e++veeeee.....RESET
B [WEND] - (abort
Press F4 and hold.
N 4 N
>Push RESET to reset >Reset Alarms
all alarms. Trip Malfunction..0
Push MENU to abort. Close Malfunction.o0
--ALARMS ARE RESET-- Interrupter Malf..o0

7 N
>Push RESET to reset

all alarms.
Push MENU to abort.

>Reset Alarms

Trip Malfunction..O
Close Malfunction.o0
Interrupter Malf..o0
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Counters Menu

METERING

>COUNTERS

SEQUENCE OF EVENTS
ALARM LOG & STATUS

ENTER

>Reset Target Cntrs
Trip Counter
A Ph Targ Cntr
B Ph Targ Cntr

C Ph Targ Cntr

Gnd Targ Cntr

SEF Targ Cntr
Reset Trip Counter

OPER
COUNTER

OPER COUNTER Shortcut Key

Resetting Counters

METERING
SEQUENCE OF EVENTS
ALARM LOG & STATUS

>COUNTERS
ENTER|
>Reset Target Cntrs
Trip Counter 0
A Ph Targ Cntr 0
B Ph Targ Cntr 1
ENTER
>Push RESET to reset >Push RESET to reset
Target counters. OR Target counters.
Push MENU to abort. Push MENU to abort.
.............. RESET ce+e+ev.v.....RESET
[MENU]  (abor)
Press F4 and hold.
>Push RESET to reset >Reset Target Cntrs
Target counters. Trip Counter 0
Push MENU to abort. A Ph Targ Cntr 0
COUNTERS ARE RESET B Ph Targ Cntr 1

>Push RESET to reset
Target counters.
Push MENU to abort.

>Reset Target Cntrs
Trip Counter 0
A Ph Targ Cntr 0
B Ph Targ Cntr 0

Counters are part of the historical data record within the Form
6 Recloser control. The Form 6 control contains counter data
saved in non-volatile memory, and is resettable from the front
panel. Counters display the cumulative number of operations

for specific functions.

The counters increment each time an operation takes place,
independent of any time interval. Counters can be reset
locally from the front panel or through the Form 6 ProView
Interface software.

The counters are:
¢ Trip Operations Counter

e A-Phase, B-Phase, C-Phase, Ground, and Sensitive
Earth Fault Target Counters

Note: As a shortcut, the COUNTERS menu can be accessed from
the OPER COUNTER shortcut key on the front panel.

If the Form 6 recloser control is replacing another Cooper
Power Systems control, the counters can be set to match the
counter of the current control.

Target and Operations (Trip) Counters program-
ming information is found in the Form 6 Control |
Bchemes>Settings>Presetd section of this manual.

The diagram at the left shows the screen process for reset-
ting Target Counters. The same process is followed for the
Trip Counter, which is the last sub-menu item.
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Battery Menu (Pole-Mount Control Only)

4
SEQUENCE OF EVENTS
ALARM LOG & STATUS
COUNTERS
>BATTERY

ENTER]

e
>VBat............ 0.0
IBat........... 0.00
Test Battery

Test the Battery

4
SEQUENCE OF EVENTS
ALARM LOG & STATUS
COUNTERS

>BATTERY

ENTER

(ovmat............ 0.0+ VBat = Volts
TBat........... 0.004— _
Test Battery IBat = Amps
VBat............ 0.0
IBat........... 0.00

>Test Battery

ENTER

>Push TEST to test
VBat............ 0.0
IBat........... 0.00

Press F4 and hold. P

'

>Push TEST to test

VBat............ 0.0

IBat........... 0.00 . B
A hminG | Test duration is

[MENU] approximately
five seconds.

VBat............ 0.0
IBat........... 0.00
>Test Battery

The Form 6 Pole-Mounted Recloser control contains a bat-
tery. The Battery LCD shows the following information:

e Battery Voltage
e Battery Current
e Battery Test Command

For battery testing to function, the Pole Mounted Control box
in the ProView System Configuration screen must be select-
ed (and the control must be equipped with a battery). Refer
to [Configure - System Configuration section for additional
information.

The condition of the Form 6 pole-mount control battery can
be determined by using the Battery Test function in the
BATTERY MENU. No external current/voltage meter is neces-
sary for testing.

Note: The battery test is blocked for 30 seconds upon power up of
the control or any setting changes.

Note: AC power can be either connected or disconnected for bat-
tery test.

1. Press the MENU button on the front panel.

2. Using the down arrow key, navigate to the BATTERY
menu and press ENTER.

3. Using the down arrow key, navigate to the TEST
BATTERY menu and press ENTER.

4. Press the F4 button to test the battery.

Note: This message will appear on the programming panel
LCD display: ----TESTING----

The battery test results will display in the battery meter-

ing menu.

Note: Voltage should be between 25-31 Vdc with the higher
voltage at colder temperatures.

Under normal conditions, with AC connected and a
fully charged battery, the charging current should be
less than 20 mA.

With AC connected and a discharged battery the
current range should be between 20 and less than

Note: When the Form 6 pole mount control is disconnected
from AC power and the control battery drops below

450mA. Current of 450 mA or greater indicates a
problem with the charging circuit on the pole mount

23.5 Vdc for 60 seconds, the ALARM LED will illumi- power supply.

nate. If the battery voltage continues to decay and With AC disconnected and the control operating on
drops below 22 Vdc, the Form 6 control will shut battery power alone, current will read -400 to -600 mA
down. depending on connected accessories. (On the LCD it

will display as -0.40 to -0.60.)

Note: During a manual battery test a 5Q, 55 watt resistor is
placed across the battery terminals for approximately
5 seconds. The Form 6 control measures the battery
voltage, if the voltage drops below 22.8 Vdc for one
full second, the ALARM LED (battery alarm) is illumi-

nated.
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DNP Protocol Menu

ALARM LOG & STATUS
COUNTERS

BATTERY

>DNP PROTOCOL

ENTER

>RBE Master 1234
IED Slave 1
Comm Port Rear232
Baud Rate 9600

8 - No parity - 1

The DNP Protocol Menu is a read-only display showing the
communication settings for the following categories:

RBE Master: Displays the address of the dedicated
Unsolicited Master. This is the only master that will be
addressed while the Form 6 control is in USR mode.
IED Slave: Displays the DNP3 communications address
of the Form 6 control.

Comm Port: Identifies the selected Form 6 control rear
communications port.

Baud Rate: Displays the DNP3 protocol baud rate.
This is the Form 6 control communications port
speed (data transmission in Bits per second).

Serial Line Configuration

The name of this menu, the menu options, and the information
displayed can vary depending on the active communication pro-
tocol (i.e. DNP-TCP-IP, 2179, IEC870-5-101, Modbus).
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Workbench Menu

4
ALARM LOG _
COUNTERS
DNP PROTOCOL
>WORKBENCH

STATUS

ENTER|

>WORKBENCH MESSAGES
WORKBENCH ANALOGS
WORKBENCH STATUS

WORKBENCH SWITCHES

WORKBENCH NAME

ENTER|

The Workbench screen provides access to custom user mes-
sages, custom analog data, status data, virtual switches, and
Workbench name information that is configured as part of the
Idea Workbench.

Workbench Messages: Displays user-configured mes-

sages. Refer to WOrkbench Message Outputs to|
ﬁl in the Jdea Workbench section of this manual

for message customization information.

Workbench Analogs: Displays Workbench configured

analog measurements. Refer to Workbench Analo
Dutputs to MMI in the [dea WorkbencH section of

this manual for description customization information.

Workbench Status: Displays Workbench configured
status points for user-defined Sequence of Events.

Refer to the WOrkbench Status Outputs to MMI and
W and Workbench Outputs ToolboX sections of

this manual for additional information.

Workbench Switches: Accesses Workbench configured
virtual switches. Refer to Workbench MMI Softke
Bwitched in the [dea Workbench section of this man-
ual for description customization information.

Workbench Name: Displays the user-defined

Workbench Description. Refer to Workbench|
in the ldea WorkbencH section of this

manual for description customization information.

e
>WORKBENCH MESSAGES

/
WORKBENCH

MESSAGES

/
WORKBENCH MESSAGES

e N e N
WORKBENCH MESSAGES WORKBENCH ANALOGS

WORKBENCH ANALOGS >WORKBENCH ANALOGS WORKBENCH ANALOGS WORKBENCH ANALOGS WORKBENCH STATUS
WORKBENCH STATUS WORKBENCH STATUS >WORKBENCH STATUS WORKBENCH STATUS WORKBENCH SWITCHES
WORKBENCH SWITCHES WORKBENCH SWITCHES WORKBENCH SWITCHES >WORKBENCH SWITCHES >WORKBENCH NAME
ENTER ENTER ENTER ENTER ENTER
(h Are N h h h
ere Are No >Analog #01= 0.000 >0=MMI (#01) status >Momentary Switch #1 WORKBENCH NAME. ..
Active Analog #02= 0.000 0=MMI (#02) status Momentary Switch #2 Formé
User Analog #03= 0.000 0=MMI (#03) status Momentary Switch #3
Messages Analog #04= 0.000 0=MMI (#04) status Momentary Switch #4
Analog #05= 0.000 0=MMI (#05) status I@I
Analog #06= 0.000 0=MMI (#06) status ( Push YES t e h
Analog #07= 0.000 0=MMI (#07) status >P“‘Sh MENU ‘t’ °p§rate
Analog #08= 0.000 0=MMI (#08) status us © aport.

0=MMI (#09) status
0=MMI (#10) status
0=MMI (#11) status

0=MMI (#12) status P
0=MMT (#13) status Press F4 and hold.
0=MMI (#14) status / N

0=MMI (#15) status
0=MMI (#16) status

Momentary Switch #1
................ YES

>Push YES to operate
Push MENU to abort.

[menu]

Momentary Switch #1
----(OPERATING!) ----

N

>Push YES to operate
Push MENU to abort.

Momentary Switch #1
4444444444444444 YES

>Momentary Switch #1
Momentary Switch #2
Momentary Switch #3
Momentary Switch #4
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Clock Menu

BATTERY

DNP PROTOCOL
WORKBENCH
>CLOCK

ENTER

>2006-08-16 14:19:36

ENTER

2006-08-16 14:19:36

CANCEL

Press < or > to move the selection cursor to the
position underneath the digit you want to change.
Press or []to increase or decrease

the number above the selection cursor.

4
2006-08-16 15:19:36
~

CANCEL

4
>2006-08-16 15:19:36

ENTER P
(or Press F4 to CANCEL)

[menu]

The LCD display shows the year, month, date, hour, minutes,
and seconds.

The diagram at left shows the screen process for setting/
changing the clock.

Note: The time/date clock will continue to operate for approximately
30 days after loss of control power.
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Fault Locator Menu

Fault Locator provides the following information:

DNP PROTOCOL e Date and Time Stamp
WORKBENCH
CLOCK i
K eaToR e Primary fault current
ENTER e Fault duration
>rcsesseooooooo- >2006-09-15 04:29:38 e Approximate distance of a fault from the Form 6 reclos-
I Flt-pri = (n/a) I Flt-pri = 2000.0 . .
Duration-cy= (n/a) Duration-cy= 2.4 er control (kllome’[el’s or ml|eS)
Distance-mi= (n/a) Distance-mi= 2.0
Fault Type = (n/a) i Fault Type = AG ; e Type of fault
Appearance prior toa  Example of information Note: The Fault Locator will only provide the Distance and Fault
fault occurrence. displayed after a fault Type information when three voltages are supplied and all
occurrence. three boxes for Source-Side Connected PTs (Wye/Delta)

are checked in the Form 6 control ProView software
Configure>System Configuration dialog box.

This menu will display the information from the last fault.

Note: The fault locator information is stored in volatile memory and
cannot be manually cleared.

The fault location algorithm performs the fault location cal-
culation based on system quantities set in the ProView
software System Configuration dialog box. Refer to
Configure / System Configuratior| in the Form 6 Control |
Scheme§ section of this manual for fault locator setting infor-
mation.

These fault location algorithms are used:
o Takagi!
e Takagi (No Preflt)
¢ Reactance

If a fault location cannot be determined, the fault locator still
displays fault current and duration, but not fault distance and

type.

T Takagi, Y. Yamakoshi, J. Baba, K. Uemura, T. Sakaguchi, "A New Algorithm of an Accurate Fault Location for EHV/UHV Transmission Lines: Part |
- Fourier Transformation Method", IEEE Trans. on PAS, Vol. PAS-100, No. 3, March 1981, pp 1316-1323.
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Diagnostics Menu

4

WORKBENCH
CLOCK

FAULT LOCATOR
>DIAGNOSTICS

ENTER]

7
>Trip Signal....... 0
Close Signal...... 0
Reclose Interval..O
Sequence Position.o0

Act Recl Int 2.0s

The Diagnostics screen displays the current status of the
recloser connected to the Form 6 recloser control.

These are specific signals displayed to the user in real time.

Trip Signal

0 = Recloser is not in the process of issuing a trip sig-
nal.

1 = Recloser is in the process of issuing a trip signal.
Close Signal

0 = Recloser is not in the process of issuing a close
signal.

1 = Recloser is in the process of issuing a close signal.
Reclose Interval (time between fault interruptions)

0 = Control is not in the reclosing interval.

1 = Control is in the reclosing interval.
Sequence Position

0 = Recloser is at the HOME position.

1 = Recloser tripped once in the sequence.

2 = Recloser tripped twice in the sequence.

3 = Recloser tripped three times in the sequence.

4 = Recloser tripped four times in the sequence.
Actual Reclose Interval

#s = Next reclose interval as configured by the user.
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1/0 Control Menu

The I/0 Control screens let you verify the operation of the
output contacts of the Form 6 recloser control. The back
panel of the Form 6 control contains output connections
(CO1 through CO12, and SS1). These contacts can be
activated from the front panel LCD display through the I/0O
Control menu.

The diagram below shows the screen process of activating
contact outputs 1 through 12 and the Solid State Contact
(SS1) for testing.

Pressing the applicable soft-key (F1, F2, F3, F4) opens and
closes the contact.

Note: If the active scheme is driving one of these outputs, the con-
tact will remain in the Active condition.

Pressing MENU returns the display to the previous screen.

DIAGNOSTICS

CLOCK
FAULT LOCATOR
>I/0 CONTROL

ENTER
7 7
>Activate Out 1-4 Activate Out 1-4 Activate Out 1-4 Activate Out 1-4
Activate Out SS1 >Activate Out SS1 Activate Out SS1 Activate Out SS1
Activate Out 5-8 Activate Out 5-8 >Activate Out 5-8 Activate Out 5-8
Activate Out 9-12 Activate Out 9-12 Activate Out 9-12 >Activate Out 9-12
ENTER ENTER ENTER ENTER
7 7 7 7
>Push a soft-key to >Push a soft-key to >Push a soft-key to >Push a soft-key to
activate output. activate output. activate output. activate output.
Push MENU to abort. Push MENU to abort. Push MENU to abort. Push MENU to abort.
co1l co2 co3 co4 SS1 COo5 coe co7 cos C09 cCo1o0 Cco1l1 co12
Push F1, F2, F3, or F4 and hold. Push F1 and hold. Push F1, F2, F3, or F4 and hold. Push F1, F2, F3, or F4 and hold.

CAUTION: System misoperation. Check the output con-
tacts wiring on the back panel prior to operating I/O Control
from the LCD panel. Verify that operation of the contact
outputs will not cause a system misoperation. T300.0

Control Output Connections

Cli CI2 CI3 Sssi CO1 CO2 CO3 CO4
1 3 5 7 9 M1 13 15 17 19

Note: TB3 and TB4 are optional I/Os.

% N
2 4 6 8 10 12 14 16 18
Ci1 CI2 CI3 SS1 CO1 CO2 CO3 CO4
Cl4 CI5 Cl6 CI7 CI8 CI9 CI10 ClH1 CO5 CO06 CO7 CO8 CO09 CO10 CO11 CO12
1 3 5 7 9 1 13 15 17 19 21 1 3 5 7 9 11 13
TB3
i
2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12
Cl4 CI5 Cl6 CiI7 CI8 CI9 CI10 CI11 CO5 CO6 CO7 CO8 C0O9 CO10 CO11CO12
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1/0 Status Menu

I/0 CONTROL

FAULT LOCATOR
DIAGNOSTICS
>I/0 STATUS

ENTER|

>View Contact Inputs View Contact Inputs
View Contact Output >View Contact Output
ENTER| ENTER|
e e
(e} 11 C S 111
I 123 45678901 0 12348 56789012
000 00000000 01110 00100001

Ch1t CI2 CI3 ssi Cco1 CO2 CO3 Co4
1 3 5 7 9 11 13 15 17 19

BIIRRR R ROIDOIO
JOPRPPPPPPPPROE
2 4 6 8 10 12 14 16 18
CH CI2 CI3 SS1 CO1 CO2 CO3 CO4
Cl4 CI5 Cl6 CI7 CI8 CI9 CI10 CI11 CO5 CO6
1 3 5 7 9 1M1 13 15 17 19 21
TB3

QIR PRI
JOUOPPPPPPPPOE

2 4 6 8 10 12 14 16 18 20
Cl4 CI5 Cl6 CI7 CI8 CI9 CI10 CI1H1 CO5 CO6

The I/0O Status screen displays the contact status of the input
connections and output contacts. The back panel of the Form
6 recloser control contains input connections (CI1 through
ClI11) and output contacts (CO1 through CO12, plus SS1) that
can be monitored from the front panel LCD display.

e 1 =Active
e 0 = Inactive

Note: CO1 (TB1-11, -12, -13) is a Form-C contact.

CO2 (TB1-14, -15) is a Form-B (normally closed)
contact. Therefore, an active (energized) state will
provide an open contact.

CO7 CO8 C09CO10 CO11 CO12
1 3 5 7 9 11 13

TB4

QIDDOOIOIC
dOOOOOOL
2 4 6 8 10 12

CO7 CO8 C09 CO10CO11CO12

Note: TB3 and TB4 are optional I/Os.

CO6 (TB3-19, -20, -21) and CO12 (TB4-11, -12, -13)
are Form-C contacts.
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Self-Clear Fault Menu

DIAGNOSTICS
I/0 CONTROL

I/0 STATUS

>SELF-CLEAR FAULT: N

ENTER]

7
>View SC Fault Stats
Reset SC Fault Data

7
View SC Fault Stats
>Reset SC Fault Data

ENTER

ENTER

4 7
Phase | Rate | Count >Push Softkeys to
A 0% 0 clear SC Fault data.
B 0% 0 Push MENU to abort.
C 0% 0 PhsA PhsB PhsC All

lllilllﬁilllilllill'

Push F1, F2, F3, or F4 and hold.
4

>Push Softkeys to

clear SC Fault data.
Push MENU to abort.
All Data are Reset

e
>Push Softkeys to
clear SC Fault data.

Push MENU to abort.
PhsA PhsB PhsC All

[menu]

The Self Clear Fault menu provides access to the following
information (per phase) used for monitoring incipient cable
splice failures due to moisture ingress:

SELF-CLEAR FAULT: N or Y (N = No, Y = Yes) This indicates
if there is any self-clear fault data.

Rate % = Self clear fault occurrence rate. This indicates how
close the device is towards an alarm condition. 100% would
indicate that an alarm condition has been reached.

Count = Total number of characteristic waveform signatures
detected.

The incipient cable splice fault detector algorithm recognizes
the unique waveform characteristics that occur in the days
preceding a pending cable splice failure due to water ingress.
By monitoring how often this waveform footprint occurs over
time, the user can obtain a highly reliable indicator of impend-
ing cable splice faults.

Before a cable splice fails, water seeps into the splice caus-
ing a line-to-ground fault. The resulting fault current causes a
sudden burst of gas that extinguishes the fault. The result is
a waveform characteristic of an approximate 1/4 cycle self-
extinguishing fault.

The second characteristic of incipient cable splice faults is
that they occur with increasing frequency over time. The
incipient cable splice fault detector algorithm provides the
ability to sense the total number of occurrences as well as the
number of occurrences that occur during a programmable
time period.

Note: Occasionally, a current limiting fuse operation can generate
a waveform that will be counted by the incipient cable splice
fault detector. However, these events will be very limited in
number compared to the number of counts that will occur
prior to an actual cable splice failure.
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Test Modes Menu

I/0 CONTROL
I/0 STATUS
SELF-CLEAR FAULT: N
>TEST MODES

ENTER
ENTER PASSWORD Press the + or — keys <|->
to select the password
VALUE: 0 (if changed from the
VIEW ONLY CANCEL default password 0).
= P
(or Press F1 (or Press F4
to VIEW ONLY) to CANCEL)
>Test Mode Off Test Mode Off
Targ Cntr On >Targ Cntr Oon
ENTER ENTER
Test Mode Targ Cntr
PRESS [+] or [-] KEY PRESS [+] or [-] KEY
Oon Off
CANCEL CANCEL

Press[4] or [-]to Press[4] or [-]to
toggle the Test Mode toggle the Target
On and Off.

Counter On and Off.

ENTER]
(or Press F4 to CANCEL)

>Test Mode Oon
Targ Cntr Off

The Test Modes menu allows the user to conduct tests on
the Form 6 control.

Enabling Test Mode and Disabling the Target Counter pre-
vents the control from counting test operations and recording
tests as actual recloser operations.

The diagram shows the screen process to enable and disable
the accumulators and/or targets.

Note: When in Test Mode, the Sequence of Events recorder will
continue to record any Events.
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Nameplate Data Screen

The Nameplate screen displays the following Form 6 recloser
control information:

I/0 STATUS

SELF-CLEAR FAULT: N ° Scheme Identification Number
TEST MODES .
>NAMEPLATE DATA e Custom Engineered Scheme Number
ENTER
e Form 6 Scheme Date Code
Scheme #: 6B14000032 . \
CustEng#: Standard e  ProView Version Number
DateCode: 2006.10.21
Proview Ver: 4.0.1
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Section 3: Using ProView Software

Introduction

WARNING: Equipment misoperation. Use of
an incompatible or inappropriate settings file,
scheme file, or custom software file in a control, relay,
recloser, or switch can result in equipment misopera-
tion leading to equipment damage, severe personal
injury, or death. G140.1

CAUTION: Equipment misoperation. Use of the
ProView operating system may result in the creation
of many combinations of setting files, scheme files,
and custom software files. Many of these combina-
tions can be downloaded into any device using the
ProView operating system. The user must ensure
that the proper combination of software modules is
created and downloaded to the correct device for the
application. G1480

CAUTION: System misoperation. The process of
downloading a new scheme or settings will cause
this device to stop functioning as a protective device
for a period of approximately 8 seconds. Safe oper-
ating practices must be observed while downloading
schemes or settings. Failure to comply can result in
system misoperation. T299.1

Requirements

CAUTION: Protective equipment misopera-

tion. Before downloading configuration files
or settings to the equipment, verify that the files and
settings are correct for the location and application.
Downloading configuration files or settings designed
for a different location or application can result in
severe personal injury and equipment damage. aiss

Just as the Kyle Form 6 recloser control is a modular, updat-
able product, so is the ProView application software. ProView
provides an integrated environment for the configuration and
operation of your Form 6 control(s), as well as a complete pro-
gramming system for developing power system applications.
Cooper Power Systems offers development services for cus-
tomer applications. The advanced nature of ProView applica-
tion software and the Form 6 control allow custom configura-
tion of control algorithms. Programming courses for those
interested in learning how to go beyond configuration and
operation of the Form 6 control are available. ProView is the
most sophisticated operating system available for a micropro-
cessor-based recloser control.

ProView will give optimal performance for the Form 6 recloser
control if run on a computer with the following specifications:

e Windows® 2000 or Windows® XP Professional operat-
ing system

e Intel® Pentium® IV processor (or equivalent) with a 1.8
GHz minimum speed

e 512 MB of RAM

e 130 MB of free hard-disk storage space

e Monitor screen resolution of 1024 x 768 pixels (or higher)

These are the minimum PC requirements for this software:

¢ Microsoft® Windows® 95 OSR2, Windows® 98 SE,
Windows® Me, Windows NT® SP6, Windows® 2000,
Windows® XP Professional, or Windows Vista™ operat-
ing system

e Intel® Pentium® Il processor (or equivalent) with a 300
MHz minimum speed

e 128 MB of RAM

e 130 MB of free hard-disk storage space

e Monitor screen resolution of 1024 x 768 pixels

3-1
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Installing ProView Software

Installing from a CD-ROM

ProView application software installs like most other
Microsoft® Windows®-based applications. If you are not famil-
iar with installing Microsoft® Windows®-based applications,
you may want to seek assistance with this installation.
Note: Verify that your computer meets the specified minimum PC
requirements prior to beginning the installation process.
Insert the ProView CD into the drive. The Setup program
should start automatically.
Note: If the Setup program doesn’t start automatically, complete
the following steps:
1. Select RUN from the Start Menu.

2. Type d:/setup.exe (d=CD-ROM drive letter).

TR T 3. Click OK.
e T The initial setup screen should be displayed.

This could be displayed for
approximately 90 seconds.

Launching the Setup Program

The first screen you see is the Setup WELCOME screen.
Welcome Xl Follow the instructions in the screen.

‘Welcome to the Protiew 4.001 Setup prograrn. T his 1. C“Ck NEXT to Continue.

program will install Pratiew 4.0.1 on wour computer.

It iz ztrongly recommended that pou exit all Windows programs
before running this Setup program.

Click Cancel to quit Setup and then cloze any programs you
have running.  Click Mest to continue with the Setup program.

WARMIMG: This program iz protected by coppright law and
intermational treaties.

Unauthorized reproduction or distribution of thiz program, or ang
portion of it, may result in severe civil and criminal penalties, and
will be progecuted to the maximum extent possible under law.

Mext > I Cancel I

Read the Export Restrictions.

Export Restrictions x|

IMPORTANT: This hardware software is subject bo the 11,5, Export Administration Regulations and other 11,5, laws, and may not be exported or re-exported bo certain

B countries {currently, Cuba, Iran, Maorth Korea, Sudan and Syria) o bo persons or entities prohibited from receiving 1.3, exparts {including thase (&) on the Bureau of
Industry and Security Denied Parties Lisk ar Entity List, (b) on the Office of Fareign Assests Control list of Specially Designated Mationals and Blocked Persons, and (c)
involved with missile technology or nuclear, chemical or biological weapons),

2. Click OK to continue.
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£ Back Mewt » Cancel |

Installing ProView Components

Select the schemes from the list below:

— Description

Formé Recloser Control 4.0.1 Scheme Change... |

Space Required: 114212 K
Space Available: 4194260 K.

< Back I Mest » I Cancel

Read the Software License Agreement.
3. Click YES to continue.

The destination folder for ProView is located at the bottom of
the screen. It is recommended that the default destination
folder be used.

4. Click Next to continue.

This dialog box allows you to select the components that will
be installed.

5. Select the applicable schemes and components.
It is recommended that you install all items in this list.

Note: If TCC Editor is already installed on your PC with an
older version of ProView, it must be selected and rein-

stalled.
6. Click Next to continue.
Installation will begin.
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Completing ProView Installation

Create shortcut

Create shortcut(s] on vour Desktop?

: Fro 0 4
Frovfiew 4.0.1 FE-FETS Upgrade ‘Wizard 1K

F& Reclozer Contral 4.0.1 1K
FE TS Reclozer Control 4.0.1 1K
TCCEditor 1K

Selectal | Clearsl |

< Back | Mest > | Cancel |

Setup Complete

Provfiew 4.0.1 has been installed.

¥ Register Orline

[™ Rengister via Fax

Click Finizh to complete Setup.

< Back I Firish I

A progress status window appears.

Note: At this time, ProView will check the HTML Help file version
currently open.

If the version on the PC is older, the Help files will automati-
cally be updated.

If the version on the PC is newer, the following message
will appear: This computer already has a newer version of
HTML Help. Click OK.

Note: If Acrobat® Reader® software is not already installed on your
computer, a screen will appear asking if you want to install it.
Acrobat® Reader® software is used to view the electronic ver-
sion of the Form 6 Service Information manuals available in
the Cooper/Proview401/Formg folder.

After successful installation, a Create Shortcut screen appears
asking if you want to create shortcut(s) on your Desktop.

7. Select the appropriate options.
8. Click NEXT.

A Setup Complete screen appears.

Note: ProView 4.0.1 does not require a software authorization key,
but registration is still recommended.

9. Select the appropriate registration option.

If you do not de-select (uncheck) the defaulted
“Register Online” checkbox, you will be linked to the
online ProView software registration site.

or

Select (check) the “Register via Fax” checkbox and de-
select (uncheck) the “Register Online” checkbox. Print
the registration form. Complete the form and fax it to
the number shown at the bottom of the form.

or
De-select (uncheck) both fields and register later.

10. Select FINISH.

11. Remove the CD from the drive.
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Continue on to the sections of this manual.

If you did not change the default destination folder, ProView
was installed in the PROGRAMS folder of your Microsoft®
Windows® START MENU: Program Files/Cooper/Proview401

It is not necessary to reboot your computer after ProView

installs.
. ——Click this icon to access ProView without a scheme.
Ed
Proview 4.,0,1

Click this icon to access the Form 6 control factory default scheme.

F& Recloser
Control 4.0,1

Click this icon to access the Form 6 Triple-Single control factory default scheme.

F& T3 Recloser

Conkral 4.0.1

e Click this icon to start the ProView 4.0.1 Form 6 Upgrade

G=m)  Wizard. The Upgrade Wizard will only upgrade Form 6 Control

] ProView Version 4.0 to ProView Version 4.0.1. The Upgrade
Protfiew 4.0.1 Wizard will not upgrade any other Form 6 ProView versions.
F&-FETS L.

1 TCCL

i Click this icon to access TCC Editor II.

A

TCCEdibar
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Login / Logout

ProYiew Login,/Logout |
M arne; I j
s _

e
Login I E =it I Help |
ProYiew Login/Logout x|

Mame: I b odify

Fazgword: I"’“"“"1

Login I E xit

Help

When the Login/Logout screen appears:
1. Click on the arrow next to the NAME box.
2. Select the name of the appropriate access level.

MODIFY: User has all the capabilities of the
OPERATE level, plus the ability to make
scheme setting and structure modifica-
tions.

OPERATE: User has all the capabilities of the
VIEW level, plus the ability to download
schemes, settings, and firmware; delete
events, and complete other scheme-
dependent operations. No scheme set-
ting or structure modifications are allowed
at the OPERATE level.

VIEW: User can view metering and event data,
check settings, print and print preview,
and other read-only operations. No
changes are allowed at the VIEW level.

Shortcut: Type the first letter of the access level you

wish to enter; the name will appear in the box
(i.e. “V” for View).

3. Select the PASSWORD box.

4. Type in the password. The default password is the
same as what you selected in the NAME box.

Note: Passwords are case-sensitive. Therefore, type the
name in the PASSWORD box exactly the way it
appears. Capitalize the first letter of the word. The
password is disguised with asterisks (*).

5. Select LOGIN.
Note: If you choose not to login, select EXIT to exit ProView.
You are now ready to load a scheme.

Note: If you double-clicked on the Form 6 recloser control scheme
icon located on your desktop, the scheme will automatically
open.

Refer to the Loading Schemegd section of this manual for
additional information.
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Adding/Deleting Users and Changing Passwords

Pro¥Yiew 4.0.1

File Manage | User ‘iew Help

Login/Logouk

|

M ame:

INEW I zeq

| fdd
[elete I

Fazsword: I’“‘""

Acoess level: |2

M ame: INEW Idzer

=] Add |
[elete |

Faszword:

Aoocess level: I'I
| ] 4 I

Ixxxxxx

Cancel |

User Editor x|

M arme: Sdd
Pazsward: Mew User Delete |
Operate
=

Access level: I

You can only view users below
your own user level.

The ProView USER>EDIT drop-down menu opens the USER
EDITOR dialog box that is used to add or remove users and
change passwords.

Access Level Codes: View = 1
Operate = 2
Modify = 4

Note: Contact the Kyle Switchgear Support Group
(1-800-497-5953) if the password is misplaced.

MODIFY level users can access the User Editor screen while
in ProView only (no scheme opened) or after a scheme is
opened.

OPERATE and VIEW level users can only access the User
Editor screen while in ProView only (no scheme opened).

CAUTION: Security Hazard. Security features must be
user-configured for implementation. Failure to implement
security features may result in unauthorized access to
unit. G151.0

ser Editor x|

M ame: ||-'r:|h-'
f e Ll zer

Pazzwornd: Delete |
"-.-"IE!W

Access level

m

Canicel |

Follow this procedure to add a new user.
1. Type in a new Name and Password.
2. Assign the Access level.

Note: You can only add, edit, and delete users below your
own user level.

3. Click Add to add the new user.
Follow this procedure to change a password:

1. After log-in, type the new case-sensitive Password in
the Password field of the User Editor dialog box.

2. Click OK. Your password has been changed.
Note: You will not be prompted to re-type your password.
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Main ProView Menus

After login, the main ProView software screen appears. It
contains five drop-down menus:

FILE, MANAGE, USER, VIEW, HELP

Note: Some menu options expand when a scheme is open.

Pro¥iew 4.0.1

File Manage User Wiew Help

J ﬁl El %l ‘?lk’?l“ Mo connection
T

Below is a brief description of each of these menus.

File Menu

Use the Main FILE drop down menu to OPEN a Form 6
scheme in a new window. You can open multiple schemes at
one time.

The FILE menu is where you EXIT the ProView session.

File Menu options when a
scheme is not open.

Proviewdnl ——— |

File Manmage User Wiew Help

Open a scheme from
the PC hard drive.

Cpen Scheme Fram File. .
Cpen Scheme From Device. ..
Open Event..

Open a scheme from
Zache enabled a Form 6 control.

Empty cache

Print Setup...

mebug logging. ..

Only Events saved to the default Form 6 application folder

1 F&T5-4.0.1 defaulk (read only).fée where the HelpFiles and LibFiles reside will open.

2 Fe-4,0.1 defaulk (read only).fae

Exit

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]

File Manage User Settings Configure Display
Open... ﬁ
Close -
Save Ctrl+5
Save fs... —
Compare schemes, .,

File Menu options when a
scheme is open.

Cache enabled

The name of the scheme o —

appears at the top of the Delete precompiler result files
menu bar.
Yariables, .,
The read only attribute
prevents users from making Print..,

Print Prewview
Print Block.. .

changes to the official
released scheme. After

changes are made the user
must save the scheme with
a new name.

Print Prewview Block. ..
Print Setup...

Debug laaaing,. .

1 F&-4.0.1 default {read only).fée
2 FATS-4.0.1 default {read only).fee

Exit:
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Manage Menu

Pro¥iew 4.0.1
FiIelManage User  View Help

I:i’ ata bypes., .. L

Connections. ..
App core lisk, .,

Simulation. ..
Manage Menu options when a scheme is open. The /

name of the scheme appears at the top of the menu bar.

Data types is always grayed out. This menu is_—

User Menu

Pro¥iew 4.0.1

File Manage | User Yiew Help

J E’vl El & Lu:u;in,l'Lu:ugu:uut
= Edi...

View Menu

Pro¥iew 4.0.1

File Manmage User | Wiew Help

Eﬂ- Hl %l ?//u Toolbar

v Skaktus Bar
7 v Conneckion Stakbus

View Menu options when
a scheme is notopen.

Manage Menu options when
a scheme is not open.

When a scheme is not open, the ProView MANAGE drop-
down menu only lets you open the MANAGE CONNECTIONS
dialog box, which is used for editing the characteristics of the
PC communication connections.

ProY¥iew 4.0.1 - [F6-4.0.1 default {read only}.f6e]

1 File Manage User Settings Configure Display |

=l Undo Chrl+2

tion
1

—_—

Dscillographic events. ..
Ewvent capture settings...

Device 3

Connections. ..

/ [rata bypes. ..

reserved for Factory access.

The ProView USER drop-down menu lets you login and log
out of the ProView session.

This menu also accesses the User Editor dialog box that is
used to add/remove users and change passwords. Refer to

The ProView VIEW drop-down menu lets you display the
Toolbar, the Status bar, and the Connection Status.

The Toolbar consists of the icons below the main ProView
menu.

The Status Bar displays information at the bottom of the
ProView window when you highlight menu items with the cur-
SOr.

The Connection Status (displayed next to the Toolbar) shows
the connection status between ProView and the Form 6
recloser control.

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only}.f6e]

File Manage User Settings Configure Display  Metering Workbench  Window | view ~Help
] Fl fi | kbench fa] |
EIEI @IM Mo connection ,:Q — To;:\

“No connection” will be displayed
next to the Toolbar until a ProView
scheme is opened and connected
to the control.

» Status Bar =
v iy \ View Menu options when a scheme

Frobe Font... is open. The name of the scheme

Scale... appears at the top of the menu bar.
DialogiZontrol Edit

Shiow APEMENU Blacks
Hide Highlighting
Grid...
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Help Menu
The HELP drop-down menu accesses ProView Online Help
and Scheme Help. Scheme Help is only available when a

scheme is open.

File Manage User View | Help

J = -] & ‘@hc;'(r Pravievs Help
- About Praview. ., . .

Weloome te ProView Unline Help

Help Menu options Help Menu options when a ) )
when a scheme  scheme is open. The name of Jcase sclect an e from the e or
is not open. the scheme appears at the top T

of the menu bar.

E? Form 6 Recloser Control Help
G 2

Hide: Back Forward  Print

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]
"] File Manage User Settings Configure Display Metering  Workbench  Window  Wiew Help

Dq'l | | | ?|| Mo connection CONNECT = Proview Help
J u Sieix J = Scheme Help

About Proview. ..
Contents | Index I Eearchl

- User

@ Settings

@ Configure

@ Dizplay

@ Metering

- @ workbench [wE)
- Additional Topics
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Section 4: Form 6 Control Schemes

CAUTION: Equipment misoperation. Use of the
ProView operating system may result in the creation
of many combinations of setting files, scheme files,
and custom software files. Many of these combina-
tions can be downloaded into any device using the
ProView operating system. The user must ensure that
the proper combination of software modules is created
and downloaded to the correct device for the appli-
cation. G148.0

Loading Schemes

WARNING: Equipment misoperation. Use of an
incompatible or inappropriate settings file, scheme
file, or custom software file in a control, relay, recloser
or switch can result in equipment misoperation lead-
ing to equipment damage, severe personal injury, or
death. G140.0

The Form 6 Recloser Control utilizes schemes of logical oper-
ations that make up the protection functionality of the control.

Schemes contain the programming tools of the Form 6 con-
trol to provide comprehensive protection, control, and moni-
toring of reclosers within a power distribution application.

CAUTION: Protective equipment misopera-

tion. Before downloading configuration files
or settings to the equipment, verify that the files and
settings are correct for the location and application.
Downloading configuration files or settings designed
for a different location or application can result in
severe personal injury and equipment damage.

G133.1

The FILE menu dropdown lists the Form 6 control schemes
at the bottom. Schemes can be opened by selecting one
from the list or by using the OPEN command at the top of the
FILE menu.

open 2]
Look in: | (£ Praviewant B C=a="
L)BCMP () TeeEd32
) Bitmap [5) wersion_20
JCMP
DLl
_JHelp
File name: |"_fEe;".ide;".ipe Open I

j Cancel |

Files of type: IAII Scheme Files [* i6e;" ide;" ipe]

[ Open as read-only
A

open 2 x]
x| = & ck &

Laok. in: I \—) FormE

) Eitmaps

_JHelpFiles

JLibFiles

ﬂFG-‘I-.D.l default {read only).fée
ﬂFsTS—‘}.D.l defaule (read only).Fae

File narme: I"_fBe;".ide;". ipe

Open I
=l Cancel |

Files of type: IAII Scheme Files [*[6e;" ide;" ipg]

[~ Dpen as read-only

4

CAUTION: System misoperation. The process of down-
loading a new scheme or settings will cause this device
to stop functioning as a protective device for a period of
approximately 8 seconds. Safe operating practices must
be observed while downloading scheme files or settings.
Failure to comply can result in system misoperation.
T299.0

Multiple schemes can be open at one time. Switch between
schemes by selecting different schemes listed in the Form6
folder.

Follow these steps to open a scheme from the Form6 folder:
1. Select OPEN from the ProView Main Menu.
2. Select the computer drive where ProView resides.
3. Open the Formé6 folder.
4. Select the appropriate scheme.
5. Click on OPEN.
The scheme will load.

Note: The process of loading takes approximately 30 to 45 sec-
onds. The lower left corner of the screen will show the num-
ber of elements loading as the scheme loads.

IMPORTANT: The factory default scheme file is read only.

If the factory default scheme is modified, ProView 4.0.1 will
require you to save the scheme with a new name.

The .f6e scheme file must be saved to the default Form 6
application folder where the HelpFiles and LibFiles folders
reside. Scheme files cannot be nested in subfolders.
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Communicating with the Form 6 Recloser Control

Connecting to the Form 6 Control

CAUTION: Recloser misoperation. The control
must be removed from service prior to perform-

CAUTION: Equipment misoperation. Do not
connect this control to an energized recloser until
all control settings have been properly programmed
and verified. Refer to the programming information for

ing any maintenance or testing or programming this control. Failure to comply can result in control and
changes. Failure to comply can result in misop- recloser misoperation, equipment damage, and personal

eration (unintentional operation) of the recloser. injury. G103

T216.2

1. Open the F6-4.0.1 default (read only).f6e scheme in
ProView.

2. Connect the 9-pin RS-232 straight-through cable
between the PC and the front panel RS-232 communi-

cation port.
3. Click on CONNECT in the center of the ProView menu bar.
e ; Communications
Pr'lll'lew 4.0.1 - [F6-4.0.1 defaull: [rad unl}.fﬁe] . . | Status Button (not
__| File Mamage User Settings Configure Display  Metering  ‘Workbench  Window  View Help communicating)

J ﬁlnl %l ?lk‘?l J Mo connection

[=} CONNECT

Communications Information The Select Connection dialog box will appear.

4. Select the appropriate connection and click OK.

o e - Note: Verify that no additional software (i.e. hand-held PDA
Description: devices) requires the same serial communication port
Connect using Com | Cancel | (COM port) as the designated ProView software.

Connect using Com 2
Connect using Com 3
Connect using Com 4

Note: Additional connections can be added to this list. Refer
to jAdding ProView Connection Profiled section
in this manual for additional information.

5. You will be prompted to enter the control password.

There are two control password levels:

e The first level is the Upload Level, which only allows
you to upload items from the control (i.e. SOE,
Oscillographic Events, Settings).

Enter password x|

I The default password for the Upload Level is View.

] I Cancel |

e The second level is the Download Level, which
allows you to upload items from the control (i.e.
SOE, Oscillographic Events, Settings) and down-
load items to the control (i.e. Scheme, Settings,
Operate via Application Diagram, Firmware).

The default password for the Download Level is
Modify.

Note: If you typically login to ProView using the View access
level, you should connect to the control using the
Upload Level password.

If you typically login to ProView using the Modify or
Operate access level, you should connect to the con-
trol using the Download Level password.

Note: If you forget the control password, contact the Switchgear
Support Group at 1-800-497-5953.
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Enter new pa e | After you enter your password, ProView will attempt to locate

a Form 6 control via the selected port.

I Note: Once you are connected to the control, you can change the
control password through the Manage>Device>Change pass-

Fe-type to confirm word dialog box.

Password Lewvel I

Note: If you attempt to connect via the wrong port, you can abort
Upload Lewel _| the connection attempt by clicking on CONNECT anytime it
appears with the yellow question mark (?) symbol. Clicking
on CONNECT after communication has been established will
0K I Eaen | disconnect the PC from the control.

ProView 4.0.1 - [F6-4.0.1 default (read only).fGe]

|: File Manage WUser Settings Configure Display Metering Workbench Window View Help

J =|H| &| 2w J Connect using Com 1 ) ) | = o= |

The yellow question mark (?) symbol can occur for the
following reasons: incompatible version of ProView,
incorrect communication port, or no cable connected.

After successfully connecting to the control, the Comparing
Scheme to Connected Device box will appear. The progress
bar indicates that ProView is comparing the contents of the
connected Form 6 control to the Form 6 control scheme cur-
rently open on the PC.

Note: This process depends on your computer’s speed and RAM
and can take several minutes. Refer to
Boftware Introduction section for minimum PC hardware
requirements.

Commpaaang schoms o connacied devicn

6. After the comparing process is complete, the Compare

EETTTT dialog box appears. This summarizes the comparison

Fetriwaim ) .
Fia W Fub 151520 5 2005 (LU P, FLICA) of the firmware, scheme, and clock settings between
et Wad Fob 1671520 3 208 [TFU R 2UCH the ProView scheme file and the Form 6 Control.
ShwTE
Prefvius Fi-4 | dainult {rend ek Ba
Mden D1 3 BE 18 06 008
Dinics FE-4[] chataufl {end oni e
Mon Ot ) 08 18.06 2008
SEuctui Saire
Exmingy ELE
(=P Y Provies: Sat Do 1 223351 2006
‘Workbnnch Dwricn Sl Ot 21 7313351 3008
Tk g o
=
Tiird LT Diissly

| top |
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Disconnecting from the Control

e el i) e rE;Lé‘iéosré rt% glrﬁrcoolnnect from the Form 6

| Bl 00k =) I Q:l

Communications Status Button

2. Click the YES button.

ProView 4.0.1 <]

! E Are you sure you want to disconnect communications from Connect using Com 17

3. Click the OK button.

.
1 ) Remote connection to device "Connect using Com 1" terminated normally.

Adding ProView Connection Profiles

Pro¥iew 4.0.1 - [F6-4.0.1 default (read only).fee] Additional connections can be added to the Manage
T File | Manage User Settings Configure  Display Connections list. Add a new connection as follows:
o] Und Chr+Z R .
| S|E e o o 1. Select Manage, then select Connections. The Manage
Oscilographic events... Connections dialog box opens.
Ewent capture settings. ..
Simulation. .. Note: A connection to the control is not necessary when set-
Device D ting up the manage connections dialog.
Connections. ..
Data bypes. .. Add new connection |
Sernal connection [Direct/Modem) oK
TCPYP & ocket [ o< |

D escription: ol
Connect uging Com 1 Done |

Connect uzing Com 2
Connect uging Com 3
Connect uzing Com 4

&

o
=%

Delete

Edit...

Help

Manage Connections

Drescription:

Connect uzging Com 1 Done

Connect using Com 2
Connect using Com 3

Connect usini Com 4 o 3. SeleCt the ConneC’[iOﬂ ’[ype C“Ck OK
Note: Select serial connection for typical RS-232 PC to Form
6 connections.

2. Click on ADD. The Add new connection box appears.

Delete
Edit...
A new Description labeled “(none)” will be added to the

e Manage Connections dialog box list.

o T
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CommunicationsiEE x| 4. Click on “(none)” to select it and then click on EDIT.
Name Ditect | ¢ [f you are adding a Serial (Direct/Modem) connec-
500 tion the Communications Connection Direct dialog
Paort: Baud rate: I j' box will appear
Phone number: | A. Select the communication port that the com-
[~ Add a line feed ta each cariage return in terminswindow puter will use to connect to the control.
tadem init: I

T™~The option to enter a phone number is available. If a phone
Pacing interval |D— M Lse hardware handshaking number ('s e/jtered, it is automatically d'/'a/eo’ when that ‘
connection is selected. Upon connecting, an ASCIl terminal
emulator window will open providing the opportunity to enter
ok I Cancel | Ay Help | an ASCIl command string to an intermediate device, such
as a communications port switcher. When done entering any

required ASCIl commands needed to finish connection to the
control, close the terminal emulator.

B. Select the baud rate.

-
LS S X e |f you are adding an (Ethernet) TCP/IP Socket con-
Mame Sockst | nection the Communications Connection Socket
dialog box will appear: Enter the IP address allo-
Part: [1024 cated to the Form 6 control in the Name field.
Mame: || Note: Refer to next page for additional Ethernet

Configuration information.
[~ Use Praview Confirms

0k I Cancel Anply Help

Communications Connection il

5. Click on the NAME tab in the Communications
Name | Socket |

Connection dialog box.

Description:

If desired, change the connection name from “(none)”.

7. Click on OK to return to the Manage Connections
Dialog Box.

8. Click on DONE.
The connection has been successfully added.

QK I Cancel e ] Help

4-5



Kyle Form 6 Microprocessor-Based Recloser Control Programming Guide

Ethernet Configuration

Frotvues 4 0.1 = [FE-<4 0.1 dedaull (read only) (Sae]
[ Eds | Manage User Setings Contgure Disploy Mgtenng Workber

S|@|  undo Culz },M [=
Oscillographic avents. .
Event coplure settings.
Simulation
c LConnactidisconnact
Compara
Download structure
Disemiond settings
Dremamnilosnd struscture and sottings
View online
Dremamibosnd firmmamtn
Change password
Madenm inalizatan sting: | 0k I
Tirna faremat on imrget devies Cancal
= Univensal Cocadnated Tima (GMT) Help
& Local tima
TCFYIF Conhiguraton
Network name |' Customer Defined *
Diameain nams |‘ Customar Defined *
IF acdress ['n1e4162.250
Subirt ek, |:":'~. F]
S0 size |ﬁ|"*“
Bufar sagmant ajna |1EE{I
FroVview port 1024
Diednudt goteremy |"-:"-"'-"1
Prirany Efarned intsdace b
Piysical Address Conhgurstion
Faciony addrass: |_
Altsmaie addrass: |

Proviewuses :e aharmena oddress. ifitis prowaded. To fodce Proview
I e the dactany addiess fwhich s umgue lor e deaces], dobide the

Alnmaty mddniss

Device settings can only be changed once a connection is
made to the Form 6 control via the RS-232 port. Connect to
the front panel for initial network setup.

Complete the fields in the Device Settings dialog box:

Modem initialization string — If the control is being connected
through a modem and it is necessary to setup the modem
upon power up, this field allows you to setup the modem
upon power up.

TCP/IP Configuration
Network name: This setting is user-defined.
Domain name: This setting is user-defined.

IP Address: A static IP address must be allocated to function.
This address is provided by the user IT Department.

Subnet Mask: A static subnet mask must be allocated to
function. This address is provided by the user IT Department.

SDU (Session Data Unit) size: This value must remain set to
8192,

Buffer segment size: This value must remain set at 1050.

Note: The above two variables might change in the future as UCA
develops.

ProView port: This value can be any valid IP port setting, but
must match ProView and the Form 6 control. 1024 is the
default setting and can be changed as necessary to match
individual network settings. Contact your IT department for
further consultation.

Default gateway: If the device you are connecting to is on a
different network segment (defined by the subnet mask) a
default gateway must be entered in this field.

Primary Ethernet interface: This specifies which of the two
ports on the Ethernet card is the primary communications
port. Value ‘1’ denotes the port nearest to the edge of the
control and ‘2’ denotes the port closest to the RS-232 port.

Note: The Ethernet Interface will not automatically change between
primary and secondary ports in the event of network failure.

Physical Address Configuration

Factory address: This is the MAC (media access control-
ler) address or physical address of the card. This address is
unique to this piece of hardware and cannot be changed by
the user.

Alternate address: This field must be empty for normal opera-
tion. When retrofitting new equipment into an existing network
entering the old factory MAC address in this field is required
for the network to function properly.

Note: All settings in this dialog box are maintained within the Form
6 control when downloading firmware or scheme files. This
allows for Ethernet-based connections to be preserved when
downloading files from remote locations.
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Comparing PC Schemes and Settings to the Form 6 Recloser Control
After the scheme is opened in ProView, connection to the

IMPORTANT: The factory default scheme file is control via a communications port must be accomplished
read only. If the factory default scheme is modified, before settings or event data can be sent to or from the con-
ProView 4.0.1 will require you to save the scheme | trol, or before the View Online mode can be activated.

with a new name. ProView has more features enabled when "Connected."

Note: If a function you want to use is "grayed out" in a menu or dia-
log box, it may be because you have not successfully con-

nected to a control.
ProView 4 0.1 [ %]

Once the connection is made, the Connection to Device

\‘:\l) Connection to device "Connect using Com 1" established. Message Box will be displayed.

After connection is successfully established, the
COMPARISON STATUS button on the toolbar will appear in
D onc of several possiblo modes.
iench  Window View Help Whenever the COMPARISON STATUS button is clicked on,

EE SR / the comparison dialog box will appear.

Appearance of Comparison Status button when the control
contains a different scheme (Workbench).

Connect using Com 1

I ¢ s

ench Window View Help IREx Wiod Fb 16152038 2005 (CPL R, 2 UCA)
Schesne
B 200k gz [E £ ==)| Go Online | = e ot o o e
Mon Do 23051808

Appearance of Comparison Status button when the

control contains different settings. Ot SR s e o) S

Mo Qe 23 00:1 005 2005

:

; Seme nj: (¥ I
ench  Window  View Help Safings Snene I
B~ S@OR )| (B = I Go Online |
I Profviiw, San et 21 233361 2006 ipfeied B e I
Warkhesch Dianice: St Ot 21 233381 2008

Appearance of Comparison Status button when settings and T bchE G B0
scheme (Workbench) are identical between control and PC. device is cureny,  0ANg LI

Timna: Same Dty |
[

ench  Window View Help

B 300k p)| [H = )| Go Online |

Appearance of Comparison Status button when settings,
scheme, and non-volatile variables (i.e. Sequence of Events,
Counters) are identical between control and PC.
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Connect asng Com 1

Srmmeear
Pl Wod Fab 1515306 2008 [CPU Rar: 2 1UCK)
Dervce. Wind Fab 161520 3 2005 [CPU Rirv 2 LUCA)
Sctwry
Froiew FE-4 01 chetautt iroad cny) e
bebeon Ozt 21 i 106, 20
Dervace FE-A1L1 deteut (rend oniy) fie
Mlon 0t 27 8 THEE 2008
Shuchr Sarrs I
Sutngs e Datade I
Hon Provies B Oct 1 233061 2008 I
‘Winkbanch Dwesion; St Ot 11 213057 f0e6
The diche L]
soocamcaerty, U owaie |
Chock
Tuna Bama Dhirtashi I

| vt sty ey | O e | g | [T

Workbench Window Miew Help

Sol e | 8 |

Progress Bar indicates downloading status.

Workbench  Window View Help

Bl SO0k p) | [ = | Go Online |

Appearance of Comparison Status button in "Equal” mode.

The "Connect using <connection type>" dialog box allows
you to see what is different between the PC and the control,
and either upload (receive) information from the control or
download (send) information to the control. The structure in
the PC must match the control for “Go Onling” functionality to
operate.

Where information is identical between the PC and the con-
trol, the action button(s) will be disabled (grayed out). If set-
tings information differs, the action button will be enabled.

Clicking on DETAILS will bring up a dialog box that enables
you to compare the value of the control settings to the PC
settings. Discrepancies can then be corrected by uploading
or downloading individual settings, selected settings, or all
settings.

This dialog box only shows the values of the settings that are
different between the control and the PC. The comma-delim-
ited values represent the setting for each setting group.

To change the setting on the control to a new value you have
entered on your PC, simply select the line(s) of interest and
click “Download selected settings to device” to send the
revised setting(s) to the control.

IMPORTANT: Downloading settings to the control will erase
any unsaved oscillography records. Ensure that all oscillog-
raphy records are saved before downloading schemes or
settings.

If the control settings are correct, you should upload them
from the control to ensure that your PC has the correct infor-
mation. Do this by first clicking on SELECT ALL, and then
clicking on UPLOAD SELECTED SETTINGS FROM DEVICE.

After you correct any mismatches, the COMPARISON
STATUS button should revert to the "Equal" mode.
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Downloading the Scheme Structure, Idea Workbench, and Settings

WARNING: Equipment misoperation. Use of CAUTION: Protective equipment misoperation.

an incompatible or inappropriate settings file, Before downloading configuration files or settings
scheme file, or custom software file in a control, relay, to the equipment, verify that the files and settings are
recloser or switch can result in equipment misopera- correct for the location and application. Downloading
tion leading to equipment damage, severe personal configuration files or settings designed for a different
injury, or death. G140.1 location or application can result in severe personal
injury and equipment damage. G133.1

CAUTION: Equipment misoperation. Use of the
ProView operating system may result in the creation of
many combinations of setting files, scheme files, and
custom software files. Many of these combinations
can be downloaded into any device using the ProView
operating system. The user must ensure that the prop-
er combination of software modules is created and
downloaded to the correct device for the application.

G148.0

CAUTION: System misoperation. The process of down-
loading a new scheme or settings will cause this device
to stop functioning as a protective device for a period of
approximately 8 seconds. Safe operating practices must
be observed while downloading scheme files or settings.
Failure to comply can result in system misoperation.

T299.1

In addition to uploading and downloading settings, ProView
also allows the entire protection scheme to be downloaded

T — | from the PC to the Form 6 control. This download is accom-

Fimnwari

LR Wi Pt 15 152038 2005 (P iy 2UCA plished by clicking on Structure Download to device in the
D W Fet 16 152138 2005 (0PI R 2 LICA) Compare dialog box. This selection is only enabled if there
Schame are differences in the structure (Workbenches) of the scheme
Firn L on the control as compared to the PC scheme.

You can also upload the Idea Workbench from the control to

Dimacs FE-401 dataut (reasd nryd s the PC by clicking on Idea Workbench Upload from device.
Wby Ot 20 0501 065 20004

p— [ ——— IMPORTANT: The factory default scheme file is read only.
- qmﬂfmﬁm If the factory default scheme is modified, ProView 4.0.1 will

Schemy i not prepered require you to save the scheme with a new name.

=] Proviir: Man Oct 07 11 36005 5007

Werkharch Diazn SatOict 71 23 161 2006 If the control and PC are not equal, proceed as follows:

Tha schams on o

e ety Faming 1. Upload Idea Workbenches.

i

Tiras Sams

2. |If you are still not equal, Upload the Settings.
3. |If you are still not equal, Download the Structure.

IMPORTANT: Downloading structure to the control will erase
any unsaved oscillography records. Ensure that all oscillog-
raphy records are saved before downloading schemes or
settings.

Workbench "Upload" button
(Upload Workbenches to PC)

Structure "Download" button
{Download scheme to control)

Workbench  Window View Help
mo se0h oz |[ Mz |  Goonline |

\

Progress Bar indicates uploading
and downloading status.
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Settings

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fee]
| File Manage User Settings Configure  Display  Mete

| 2[&| S| 2N

Simplified Setup
Operations Parameters
Reclose

Operations Sequence
Hatk Lime Tag

High Current Lockouk
Zold Load Pickup
Sensitive Earth

L Set

Yoltage

Frequency

Directional

Sync Check

Breaker Fail - LBE
Incipient Cable Splice Faulk
Metering

Presets

MMI Setup and Password
Settings Group Seleckar
Copy Setkings Group
Settings File

Setkings Lisk

Wirtual Test Setup

3

Just as in Form 6 Recloser Control front panel programming,
the SETTINGS menu allows viewing and modification of func-
tion settings. There are additional functions in ProView that
are not available in the LCD displays from the front panel. The
illustration at the left shows the functions available in ProView.

Each function of the SETTINGS menu and detailed instruction
on accessibility and programming are described in this sec-
tion.
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Simplified Setup

The Simplified Setup dialog box provides one summarized
screen to view and modify commonly used settings for the

Pro¥iew 4.0.1 - [F&6-4.0.1 default {read onl¥).fee]

"~ 1 File Manage User Settings Configure  Display  Mete current protection profile.
Simplified Set . . .

J = = L Smelied Setue . Changes made to this screen will also be reflected in the
CETEIENE PRI appropriate drop-down menu for the same setting.
Reclose r
Opetations Sequence

simplified setup ﬂ
— Operations Sequence Grou ’—‘ = | | = | = I
TCC1 TCC2 Min Trip Trip #1 Trip #2  Trip #3 Trip #4 f Hsiinal ance i
Ph I ”117J 100 ITCC1 JITCU JITCCZJITCCZJ —3ystem Configuration, PT{Bushing Connections——
Ph Rcls Interval #1, #2, #3 |2 Description |FurmE |
Gd [106 |{135 ~||50 [Tcct - TCC‘ﬂ TCCZJ|TCCZJ Connected... [~ AAB ¥ B/BC [ C/CA
Gd Rcls Interval #1, #2, #3 |2 | |2 |5 PT Batio [X:1] 120 120 120
Trips to Lockout |4 v| Reset Time (30 Adjust [deqg] 1] ] ]
~C lex TCC v cted I 1-2 34 56 -
amplex Time Multiplier  Time Adder  Min Rsp Time expected|14.4 [
TeCT H Ph i rEn [0 ~ En [Do13 I En| CTType I'lAmp j IWyt:—Cunnt:ctt:d PT's j
Gd |1 " En |0 [T En (0.013 |C En| |CTR[14] |1l]l]l] j IA—B—C Phase Sequence j
Tee? H E: : :: E" g :: E" g-g:: :: E" CTR (54] |Disable Phantom Phase =]
n n |0. n
System F I v|
—High Current Trip Complex TCC— I Pole Mounted System Frequency {gg
HCT Min Trip Mult Time Delay| | Disk Reset Coeff. ~High Current Lockout
tceq || PRI En 132 0.016 1e-006 | Disk Pickup  Trip#1 Trip#&2 Trip #3
Gd [T En (32 0.016 1e-006 [ Disk
—Reclose Retry
—Cold Load Pickup [ Enable Interval -m # of Attempts :
TCC Min Trip Time Mult. Time Adder Min Rsp Time

—Interrupter Duty

Ph = E E E Ph A%
117 ~||200 1 I En |0 I En [0.013 [ En Preset 0

Gd [135 ~||100 1 I” En|0 I~ En |[0.013 |~ En | |100% Duty Factor —I Ph B% (g

¥ Block Opsto L;'Olz - | Becls Intred |2 Actv Time |2|] | |1111 |[kA*1 0°5) Ph C% (g
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Operations Parameters

ProView 4.0.1 - [F6-4.0.1 default {read only).f6e]

"1 File Manage User Settings Configure Display Metering ‘Workbench  ‘Window Vi

J E’vlnl %l ?lk‘? simplified Setup l m COMMEQR
Operations Parameters Owercurrent Protection
Reclose 4 TCC1
Operations Sequence TCC2

Haok Line Tag |

The Operations Parameters menu provides access to dialog
boxes that let you view and modify overcurrent protection
settings for all protection profiles and program the Form 6
control with specific curve characteristics for TCC1 and TCC2
time-current curves and their associated settings.

Overcurrent Protection Profiles

ProYiew 4.0.1 - [F6-4.0.1 default {read onl¥).f6e]

"] File Manage User Settings Corfigure  Display  Meteting ‘Workbench  ‘Window ¥

| = S 2\

Simplified Setup i [l ~okIE

Operations Parameters Owercurrent Protection
Reclose » TCCL
Operations Sequence TCCE

Hak Line Tag |

The Form 6 recloser control provides four Overcurrent
Protection profiles:

e Normal Profile
e Alternate Profile #1
e Alternate Profile #2
e Alternate Profile #3
Each overcurrent protection profile has its own settings.
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Changing Overcurrent Protection Profile
Changes to overcurrent protection profiles are made in the

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e] SETTINGS GROUP SELECTION box.
"1 File Manage User Settings Configure  Display  Meb
= | & w2 Simplfied Setup IMPORTANT: Program all protection profiles for appropri-
L= 8 _ 9, ,
Operations Parameters F L ate system application. Unused alternate profiles (Alternate
Reclose 3 Profile #1, Alternate Profile #2, Alternate Profile #3) should
Operations Sequence be programmed with the same sgttings as one of the appli-
Hot Line Ta cable profiles. The default settings on unused alternate
0 , .
. profiles can cause unnecessary outages if they are left at
High Current Lockouk the default levels
Zold Load Pickup '
sensitive Earth There are two methods available to select or change the
;”T: st overcurrent protection profile within the SETTINGS menu.
olkage
Frequency The first way is to select SETTINGS GROUP SELECTOR.
Directional Upon activation, the SETTINGS GROUP SELECTION dialog
Sync Check box appears.
Ereaker Fail - LEE The second way is to select CHANGE SETTING GROUP
Incipient Cable Splice Faulk (from one of several Settings menus) to activate the
Metering SETTINGS GROUP SELECTION box.
Presets When you select Active Profile or Edit Profile, all four overcur-
ML Setup and Passwaord rent protection profiles are listed. Select the profile for your
Settings Group Seleckor application.
‘ CDD?{ SEtt!ngs i Active Profile is the protection profile that is currently running
Settings File \ )
i in the Form 6 recloser control. Use it when you are con-
%ft In;;; Ii = R nected to the Form 6 control and alternate profile changes
rtual Test 2Etup are required.

Edit Profile is the protection profile selected for modifica-
tion.

Note: The selected profile(s) appears in the EDIT PROFILE box
once the command is accepted.

Select CHANGE SETTING GROUP to activate
the SETTING GROUP SELECTION box. After making changes, always

click OK before clicking CHANGE

SETTING GROUR. Otherwise, the
"1 File Manage User Settngs Configure\\Display Metering  Workbench  Window  Wisw  Help changes will not be registered.
J @lnl %l ?lk?l J Mo connection = CONNECT |

DOperations Parameters - Dvel 5[

Edit Group  (Normal Change Setting Group | Help | Cancel | oK |

Settings Group Selection ll quence

Minimum Tri mps

Active Profile |N.,,ma| - oK | gSeq Trips
Edit Profile - |
Owercurrent Ala Normal J =ance mps

Mormal Hel
Alarm Time Del Alternative #1 AI econds

Olte e i

Alternative #3
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Changing Overcurrent Protection Parameters

The Overcurrent Protection dialog box lets you program the
control with the settings associated with the phase, ground,
and negative sequence overcurrent elements that are com-
mon to both TCC1 and TCC2.

Note: The Form 6 recloser control is a three-phase device; all three
phases trip on the settings programmed.

Operations Parameters - Overcurrent Protection 5[

Edit Group |Nurma| | Change Setting Group | Help | Cancel | Ok |
—Phase ~ Ground —Negative Sequence
Minimum Trip Amps Amps Amps
[ Block Phase Trips [ Block Ground Trips ¥ Block NegSeq Trips

Overcurrent Alarm Amps Amps Amps
Alarm Time Delay Seconds Seconds Seconds

TCCP Minimum Trip [see help for minfmax limits per CT ratio]

Minimum Trip

Minimum Trip is the threshold setting for overcurrent protec-
tion. Once the threshold is exceeded, the control begins tim-
ing on the programmable time-current curve.

CAUTION: Equipment damage. Verify the maximum
short time recloser limit for the recloser type prior to
changing minimum trip values. Refer to Reference Data
R280-97-34. Failure to do so can cause damage to the
recloser under load conditions. 3100

CAUTION: Equipment misoperation. Check minimum
trip values prior to changing an alternate profile. Failure
to do so may cause misoperation of the recloser under
load conditions. 72801

The Minimum Trip values and ranges are:
Phase and Negative Sequence (312)
Units: Primary Amps (312 for Negative Sequence)

. . . R : 20 to 3200 A (2000:1 CT Rati
IMPORTANT: Always verify the minimum trip values are ange ° ( a fo)
appropriate for the CT Ratio. 10 to 1600 A (1000:1 CT Ratio)

5 t0 800 A (500:1 CT Ratio)

Accuracy: +5% and +1mA secondary for settings greater than
10mA secondary

Front Panel LCD display designation: TCCPMinTrip
TCCQMinTrip
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Ground
Units: Amps
Range: 10 to 1600 A (2000:1 CT Ratio)
510 800 A (1000:1 CT Ratio)
2 to 400 A (500:1 CT Ratio)
Accuracy: +5% and +1mA secondary for settings greater than
10mA secondary
Front Panel LCD display designation: TCCGMinTrip
Block <Element> Trip

Block Trip disables the Phase, Ground, or Negative Sequence

tripping functions.

Note: Ground tripping can be blocked from the front operator panel
function key GND TRIP BLOCKED. When the Ground Trip

Blocked feature is enabled, the Sensitive Earth Fault feature is
disabled.

Note: Block settings can also be programmed through the Idea
Workbench.

Overcurrent Alarm and Alarm Time Delay

Overcurrent alarms are active when the user-programmed
alarm threshold and time delay settings have been reached.

Overcurrent alarms automatically reset (without any intentional
time delay) when the condition is below the setting point.

If the user wants an Overcurrent Alarm to be recorded in

the Event Recorder or perform any additional functions, the
alarm must be configured via the Hardware Workbench or the
Communications Workbench.

The alarm will only be recorded as an event-type if the user
configures it as a user-defined SOE event.

Display section of this manual for additional event
recorder information.

The values and ranges of Overcurrent Alarm and Alarm Time
Delay are:
Overcurrent Alarm for Phase and Negative Sequence (312)
Units: Amps
Range: 5 to 3200 A

Accuracy: +5% and +1mA secondary for settings greater than
10mA secondary

Overcurrent Alarm for Ground
Units: Amps
Range: 2 to 1600 A

Accuracy: +5% and +1mA secondary for settings greater than
10mA secondary

Alarm Time Delay
Units: seconds
Range: 0 to 3600 seconds
Accuracy: #1% and £10 ms
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Changing TCC1, TCC2 Parameters

__Proview 4011 [F-4.0.1 delenl {read oniy) 6] The TCC1 and TCC2 dialog boxes allow you to program the
- fhe:_ Havgm . Ui it ‘“;':' Bk “;“'"“ “‘“""“d‘_ :‘“’”" control with the settings associated with the specific curve
=lE mm Cverumrent Frotecon characteristics for the TCC1 and TCC2 curve shapes. All
Rechse C o ;
il ) TCCs can be modn‘!ed for Phase, Ground, or Negative
Sequence. These dialog boxes provide access to the stan-
Provien +.0.1 - [F6-4,0.1 delault (read anly) f6e] dard time-current curve shapes, plus the five custom User
I Fis Mauge e | Settrgs Configue Dwplyy  Meterng  Workbench  window s
- : curves and modifiers.
L S N T
Reckes D st Parmtee I i
Y FilltGouup [Nasmal | Crange Scmeg Grewp | TCCEdior | telp | Cescel | 0K |
TeCh Plapsar foanmnd Urgsee Tequenee
User Curves are user-defined, custom curves created in Curce Tyee | [SPRT VRN - | [ieie 185 el [yl 108 ]
TCC Editor Il for the Form 6 recloser control. The User Time Mahipkes | 1| — 1
Curves dialog box enables user curve data to be read from e %"“ Fastle %‘f::‘:" RN e
the respective setting files (User1 settings.txt through Userb I TOET Add Bkl FreeT ikt Beabi %‘u e
settings.txt). These files, located in the Form 6 folder, can be (3 Tme | (0813 | Geoosds 0413 | Scconss T
viewed with any text editor. I TCCY MHTA Emabe I TCCE MEIA Lnable I TCCH MATA Enssde
High Curscst Trig | [57 | o i Trigs [3i |=MinTeip E]nmm.
HET Time Dby E‘*R—ﬁ ﬁu-u: @m
i [~ TCCH HCT Emshle ™ TCCN HCT Enable ™ TCC1 HET Tmslde
T
Aesel Costclent | [icinf | Srcend [Teoe | Seennds [lcos |Secends
Furee [T Neacriplin I Fart Tiie Bleck I~ TCCH Disk Arted ™ TCECN Diuk React ™ TCC1 Disk Aeset
Isea 1 |2 naded | |not beaded | mgan Corve Parsmeteds fam TCC Editer
Decr 2 ~TTrT | [peresded | Uses Curves.. | bmpart TCCTP | _ Ingant TCCTG _Impop TECTO
User 3 [rat inaded | [notsaded ]
Waee & [t iwatkea | [ Beaded ] /
N P et e ne i ' When any section is clicked on, There must be a TCC loaded
e | the parameter descriptions and (in each profile) for the curve
. . . their allowable setting ranges parameter you want to import
The curve(s) last accessed in TCC Editor will load. are displayed at the bottom of prior to Importing Curve
the dialog box. Parameters from TCC Editor.
II B8 TccEd32 - Curvel For instance, if you want to
IMPORTANT: When import- | import a Phase Operation
TCC Editor, the curve(s) last | @ Fhase 1 curve must be
accessed in TCC Editor will loaded in Normal, Alternate 1,
load. Alternate 2, and Alternate 3
profiles.
IMPORTANT: Verify where you are saving the curve. The curve
must be saved to the same folder the scheme file (.f6e) resides in.
N T =
EmGroup [Mesmal | ChsageScEsgrup | TCCEaser | Melp | Cancml | wk |
L=nl Phase - Graund Negatir Sripermce
E Curva Typa  [ryic 104 = [kyee 100 = [¥3ec 104 =
B 2 Tiwe Mubglier (1| 1 i
£ g I 101 Mult Enakie I~ TCCT bkt Emabile [~ TCC1 Mot Emabile
£ = Time Adder  [5_| Becsast T B s
= TR | | TCC1 fdd Emsble
Wolindmaim fhe pponss Tima e -| Eu Gagands
-Ii e f e, I AR K e [ TCC] MEEIA Enabée
High Cresi Trip : = Min Teip
NCT Tie Deley E Ei—l" ¢
™ TCCH KCT Essble ™ TCC1 HET Ennbde ™ TCET ET Ensbde
Aesed Coefickent [Em @ Rrennds smnn
= I~ TECH Diak Regel M TEC! Dk Peaei I~ TCC1 Dk floant
™ Farua Trip Black
Impart Curer Paramesers b T0C Ciiles
Lhiet Curvee Imgesst TOC1P | Bnport TECHG | Ingeaet TECTD |
El. .ﬁltemate 3

Note: An error message appears if the setting entered is outside the
value limits of the setting.
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Dperalivns Paramelers - TOCL

[~ TCC1 MRTA Enable

Edil Group  [Narmal | _Change Seting Group | TC
Toe Fhase (BT T
Curve Type | (Kyle 104 kd E
Time Mulliplier | [Kyle 104 = °
e niirpineer Evle 105 — II_
I °
. Kyle 107
T = Ardde
e BEEE ewie 111 o o
Eyle 112 i -
Minimum Hesponse Time | (0,013 Seconds E
r
2

Curve Type

The Curve Type defines the shape of the TCC. There are fifty
unigue curves available in the Form 6 recloser control. The
available curve types are:

Kyle Curves 101 through 202.
Constant (1 second definite time) Curves

ANSI Moderately Inverse, Very Inverse, Extremely
Inverse; IEC Inverse, Very Inverse, Extremely Inverse;
and five custom curves (User 1 through 5).

All curves, including User curves, can be viewed and modi-

Below are the available curve types and their associated
index identification within the recloser scheme settings file.

Refer to §ection 2: Front|
Panel Operation,

Overcurrent Protection

Selection for TCC1 and
TCC4 section for Inverse
Time Characteristics.

* These curve names
also apply to the fol-
lowing Cooper Power
Systems recloser con-
trols: Form 4A, Form
4C, and Form 5.

This setting defines the Time Multiplier and the TCC Multiplier
Enable to modify the position of the original TCC in time-cur-
rent space. If the TCC Multiplier is Enabled, the trip time of
a given TCC at a measured current is shifted in time by the

For example, if a curve has an operate time of 40 ms and a
multiplier of 2, the "modified" operate time would be 80 ms.

Similarly, if the same curve has an operate time of 5 seconds,

i i in Tl Note:
stiCinesTaplb: |MsaThe ot fied using the TCC Editor II.
F6 Curve* F3 Cross F6 Curve* Name F3 Cross
Name Reference Index Reference Index
Kyle 101 A 0 Kyle 151 18 31
Kyle 102 1 1 Kyle 152 7 32
Kyle 103 17 2 Kyle 161 T 33
Kyle 104 N 3 Kyle 162 K-Phase 34
Kyle 105 R 4 Kyle 163 F 35
Kyle 106 4 5 Kyle 164 J 36
Kyle 107 L 6 Kyle 165 K-Ground 37
Kyle 111 8, 8+ 7 IEC Inv (200) n/a 38
Kyle 112 15 8 IEC VI (201) n/a 39
Kyle 113 8 9 IEC EI (202) n/a 40
Kyle 114 5 10 Constant n/a 41
Kyle 115 P 11 ANSI MI n/a 42
Kyle 116 D 12 ANSI VI n/a 43
Kyle 117 B 13 ANSI El n/a 44
Kyle 118 M 14 USERH1 n/a 45
Kyle 119 14 15 USER2 n/a 46
Kyle 120 Y 16 USERS n/a 47
Kyle 121 G 17 USER4 n/a 48
Kyle 122 H 18 USER5 n/a 49
Kyle 131 9 19 Time Multiplier
Kyle 132 E 20
Kyle 133 C 21
Kyle 134 Z 22
Kyle 135 2 23
Kyle 136 6 24 specified multiple.
Kyle 137 \ 25
Kyle 138 w 26
Kyle 139 16 27 40 ms x2 =80 ms
Kyle 140 3 28
Kyle 141 11 29 the "modified" operate time would be 10 seconds.
Kyle 142 13 30 5 seconds x 2 = 10 seconds
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These diagrams show
modified TCCs with

and without the effects of
high current trip.

They also show the
precedence when more
than one modifier is used.

TCC Modifiers without High Current Trip
1) Basic TCC
2) Minimum Response Time (10 cycles)
l 3) 2x Multiplier
4) 0.08 sec. Time Adder (10 cycles)

TCC Modifiers With High Current Trip

1) Basic TCC

2) Minimum Response Time (10 cycles)

3) High Current Trip Time Delay
Response Time (4 Cycles)

4) Min Trip Mult 10

5) 2x Multiplier

6) 0.08 Second Time Adder
(4.8 cycles) Does not add to High Current
Time Delay

Time Adder

The adder settings define a Time Adder and a TCC Add
Enable to modify the position of the original TCC in time-cur-
rent space. If the Time Adder is enabled, the trip time of a
given TCC at a measured current is shifted in time by the
specified additional time. In contrast to the time multiplier, the
Time Adder adds a constant time to the curve, regardless of
the unmodified curve.

For example, if a curve has an operate time of 40 ms and a
1 second time adder, the modified operate time is 1.040 sec-
onds.

Minimum Response Time

The Minimum Response Time (MRT) settings define a
Minimum Response Time and a TCC MRTA Enable to modify
the shape of the original TCC in time-current space. If the
MRT is Enabled, the minimum trip time of a given TCC is
defined to be no less than the value of MRT.

High Current Trip

High Current Trip (HCT) settings define a HCT Minimum Trip
Multiplier, a HCT Time Delay, and a HCT Enable to modify
the shape of the original TCC in time-current space. If HCT is
Enabled, the shape of the TCC at currents beyond the HCT
Minimum Trip Multiplier setting will be definite time, as defined
by the HCT Time Delay.

Reset Coefficient

The Reset Coefficient settings define the rate at which the
control resets the TCC if a non-instantaneous reset is speci-
fied. The reset coefficient is the equivalent of the mechanical
reset of induction disk controls. The TCC reset time is deter-
mined by the following equation:

e TCC Reset Time = (TM*RCC)/(M?-1) where TM equals
the TCC Time Multiplier setting from the TCC Modifiers,
RCC is the reset coefficient setting, and M is the ratio
of the applied current to the minimum trip setting of the
TCC type.
Note: When Disk Reset is used, the reclose interval must be long

enough to allow the disk to fully reset to avoid faster than
expected tripping times encountered on successive shots.

Fast Trip Block

Fast Trip Block appears only in the TCC1 operation parame-
ters dialog box. The function of Fast Trip Block is to eliminate
the fast TCCH1 tripping curve.

TCC Editor

TCC Editor is activated from the TCC1 and TCC2 dialog
boxes, enabling you to read or write to the TCC Editor linked
to the associated curve shape modifier. See
section of this chapter.

Note: Modifications to the operation parameters can be pre-defined

in and viewed by the TCC Editor and imported using the con-
trols in the TCC1 and TCC2 dialog boxes.
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Using TCC Editor Il

Fis [k Tpacel Vess Windos belp

o] [ [T I o Y T o

5 EE B
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The TCC Editor Il is used to modify time-current curves pro-
grammed into the Form 6 recloser control. By using modifi-
ers, you can design a new TCC to better coordinate the
reclosers on your distribution system.

The TCC Editor Il can also be used to create custom curves.
The Custom Curve Editor gives you complete control over the
shape of the TCC.

The TCC Editor Il is accessible from the Operations
Parameter TCC1 or TCC2 dialog boxes. The illustration at the
left is the initial TCC Editor screen that appears when TCC
Editor Il is selected.

The toolbar of the TCC Editor contains its own FILE, EDIT,
SPECIAL, VIEW, and WINDOW menus.

FILE: Lets you open, close, print, and create TCCs.
The menu is also used to exit the program.

EDIT: Lets you insert, copy, paste and modify TCCs.

Note: The INSERT function is used to assign a
TCC to a specific phase, ground, or nega-
tive sequence TCC trip operation.

SPECIAL: Lets you find information about the TCCs,
configure the TCC Editor Il program, invoke
the Custom Curve Editor, and change the
aspect ratio of graphs.

VIEW: Lets you control the TCC Editor toolbar and
status bar.

WINDOW: Helps you control the TCC Editor document
viewing windows.

Cascade: Aligns the curve viewing windows from
top-to-bottom and left-to-right.

Tile:  Arranges the curve windows so that they
are all visible within the TCC Editor win-
dow.

Arrange:  Places icons of all the curve windows at
the bottom of the screen.

The TCC Editor Il HELP menu provides detailed information
on the individual commands within the main toolbar.
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Form 6 Recloser Control Tree View

M The Form 6 recloser control Tree View feature of the TCC
Ele Edt Epesel Mew Wiedow Help

olele) slaEe] =1=] |28 Editor allows you to view the TCCs as well as see the organi-
—'#Z.T.... Time-Current Curves zation of the groups of TQCs in a "tree" arrgngement. The
{E) Phass 1 B0, i Tree appears on the left side of the TCC Editor Il screen.
(B Phans 2 40 Y
i 30+ \ \. : 1 Access the Form 6 control Tree as follows:
%:;:::::L.“ RN \ ] T 1. Select CURVET.
o
ggz - 10 ; 2. To expand the curve, click on the plus sign (+) next to
ey SR == "Curvel”
y 8 i‘\ . urvets.
ga:;jd::m ; AN VL To expanql the four proteqtion prqfiles that appear, click on
it . N "‘n.. — the plgs sign of each profile. A minus sign (=) will replace the
el 5 \ h plus sign (+).
- i., 3 iii\‘ \‘:}. ) Each curve has its Phase, Ground, and Negative Sequence
ot En.n. ::.\‘n\ \\\ : \ paramgters displayed for Normal and Alternate 1, 2, and 3
g - g fl- . ok protection profiles.
g 02 TN N T Each profile holds 9 TCCs:
(B} Croued CLPU N A N ———
e gL N | R ANIE * Phase TCC1 and Phase TCC2 and Cold Load Pickup
. ol e \\ : \ S * Ground TCC1, Ground TCC2 and Cold Load Pickup
{®) Phae 1 :
Bremcsn | osEHER : NFEE e Negative Sequence (Q) 1, 2, and Cold Load Pickup
- ) a.0e LTI .\,\ K\\ AN Note: Phase 1 represents TCC1 for Phase (fast curve).
(&) G rowed CLFL ) i ™
-:|1 s > Nkl Phase 2 represents TCC2 for Phase (slow curve).
oz 001+ ras red-] wd
CEE 2838 S5 3833888 2588 Ground 1 represents TCC1 for Ground.
- &N oo g B
R ——— Ground 2 represents TCC2 for Ground.

The right-hand side of the screen plots the TCCs on a log-log
graph.
Copying Profiles
Entire profiles can be copied from one to another:
1. Click on the profile you want to copy.
2. Select COPY from the EDIT drop-down menu.
3. Click on the profile you want to copy to.
4. Select PASTE from the EDIT drop down menu.

Tree Icons
These icons define TCC status:

white icon Node e

Icon Selected Description

yellow icon N .
\ g ¥ ° Some TCC or TCCs remain undefined.
es
green 1con—__ ~@ No TCC, or all TCCs in a profile, or all TCCs in the file
. defined. If this is a TCC node, then this means the TCC is

yellow icon——r@ Yes not marked to plot.

L ® No

TCC defined, will plot on graph.

blue icon—"| ® Yes

red icon
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Insert TCCs in TCC Editor Il

chEd32 - Curvel
Filz | Edit Special View Window Help
Uk Chrl+-3

[ Eln
=  Copy s (i
| RS Chrl
5 Delete el
B belete allezs T
T, . iii
Select TEC, ..
p—r ]
Insert TCC III
P} Ground CLPL HH

E?."Eurvel

E|--;: :J Curvel =

r— Library Source
Mame: IKer_ 103 Change... |
— Multiplier and Adder
Multiplier [amps/amps] I1
[~ On
Adder [zeconds] ID
— Minimum RezponzeTime
" On Mirirnurn resporse tirme [seconds] IU.U13
— High Current Trip
HCT cument ratio [1 £ lmt] |32
[~ On
HCT Time [zeconds] ID.D‘IB
 Individual TCC hame
IK_l,lIe_ 103
Ok Cancel Defaults Apply
R g I
Lilaaiy Souce
Hama |1"1'? Changs | |
4
ke |iEC | ansi |
Kb TOGs V104
Heo |
ok | Cacnl | Daimis | |

There are two ways to insert TCCs. The first way is through
the EDIT menu of TCC Editor II.

1. Select EDIT menu.
2. Select Insert TCC.

The second way is through the Form 6 Recloser Control Tree
View section of the TCC Editor Il screen. From the appropri-
ate protection profile group, complete the following steps:

1. Left-click to select the applicable TCC node.
2. Right-click on the node.
3. Select and left-click on INSERT.

The INSERT TCC dialog box appears from the EDIT menu of
the Form 6 tree.

Note: If you have selected a TCC node that does not have a TCC
assigned to it, the Name box in the Library Source section
will show three question marks (??7?) when the Insert TCC
dialog box appears.

4. Click CHANGE to access the applicable Time-Current
Curve library.

The program allows you to select TCCs from the Kyle library
of curves or the ANSI and IEC standard curves.

5. Select the desired curve.
6. Click OK.

The INSERT TCC dialog box appears with the name of the
TCC in the Library Source section of the box.

At this point, you can elect to modify or use the selected TCC
with its current parameters.
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TCC Selection

Mo EE Noud e Wi e

D] e] x| 8|l =] 22w

F Curvel

".":.'_" : . Tima-Cnairwt Corves
e :l%#t
=i, | <Y
E N Rotii i T
" HJE REYEEE §E§ B3R ggnl |
TCC Group Selection

Eﬂ'[urvel
E=l

B Curvel
E@ Mormal
i ) Phase 1
-2} Phase 2
(%) Phase CLPU
(%) Ground 1

Highlight Profile Group
name to Select all TCCs in
the group.

) Phase CLPU
) Ground 1

Highlight the root node to
select all TCCs within all
Profile groups of that curve
root.

There are two ways to select an individual Form 6 control
TCC.

One way is to expand the tree nodes and click on a TCC icon
as shown at the left.

e Phase 1 represents TCC1 for Phase (fast curve).
e Phase 2 represents TCC2 for Phase (slow curve).
e Ground 1 represents TCC1 for Ground.
e Ground 2 represents TCC2 for Ground.

The second way is to click on the desired TCC plotted on the
graph. The TCC will turn red to show it is active.

PHASE 1 TCC (Kyle 105)
is selected from the graph.
The label in the Curve Tree
is also highlighted.

To select the entire profile group, select the profile name with-
in the TCC tree.

Or, you can select the entire Form 6 control TCC file by click-
ing the root node as shown at left.
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Modifying Curves

E- Curvel

=2 Mormal &l
--{) Phase 1 40

e [AFrhase 2

D Phase CL Maodify. ..

-{f) Ground 1 Properties. .,

~{H) Ground 2 Graph

() Ground © Reprt, ., 3

----Ql T =

an

— Library Source

MName: IK}'|E_111 Change... |

— bultiplier and Adder
Multiplier [amps/amps] I'I
Adder [zeconds] IU

— Minimum R esponzeTime

[~ On Minimurn responze time [seconds] IU-D13

—High Current Trip
HCT current ratio [| # [mt] |32
HCT Time [zeconds] ID.D‘IB

— Individual TCC name
IKer_ 111

[~ On

[~ On

ak Cancel Defaults | Aol I

Form 6 TCC Modifier Limits

Multiplier . ............... ... 10.0
Adder(sec) .................. 0.2
Minimum Response

Time(sec) ...t 1
HCT Current Ratio. .. .......... 32
HCT Time Value (sec). .. ... ... 0.150

Once a TCC is assigned to a protection profile element
(Phase, Ground, Negative Sequence, Cold Load Pickup), you
will be able to modify that TCC.

To select a TCC for modification proceed as follows:
1. Left-click on the applicable TCC node.
2. Right-click on the node.
3. Select and left-click on MODIFY.
Note: The selected curve turns red on the graph.

Shortcut: You can modify a selected curve from the TCC Editor
EDIT menu.

The MODIFY dialog box is used to apply modifiers to TCCs
picked from a library. The MODIFY and INSERT TCC dialog
boxes are identical. The CHANGE button is used to select a
curve from the library of curves. You can apply modifiers to

the selected curve.

Note: The MODIFY feature lets you see the results of the modifica-
tions before committing them to memory.

The table below describes how a curve can be modified.

. ame: Displays the library name of the TCC.
Library Source m ‘ DAy - b —
\Change... \Lets you pick a new TCC from the libraries.
b fultiol: 4 \On: \Toggles multipliers on and off.
Acllldei‘p feran Multiplier  [Enter the curve multiplier here.
[Adder [Enter the curve adder here (in seconds)
O Toggles minimum response time on and
Minimum ) off.
R Ti i . .
ciponse Lime Min Resp Enter the minimum response time here.
Time
\On: \Toggles high current trip on and off.
Current ratio Enter the current ratio where high current
High Current Trip trip becomes active here.
Ti Enter the trip time when high current trip is
ime . :
active here (in seconds)

This is the order of operation to modify a TCC:
1. Multiply
2. Add
3. Set the time value to the MRT time if the Minimum

Response Time (MRT) is enabled and if the current
TCC time value is below the MRT.

4. Set the time value to the HCT time value if High Current
Trip (HCT) is enabled, and if the current ratio (I/mt) for
this point equals or is above the HCT ratio, and if the
current TCC time value is above the HCT time value.

4-23



Kyle Form 6 Microprocessor-Based Recloser Control Programming Guide

Time-Current Curve Properties

= Curvel

7

G0

40
20

x
General | Madifers |
Kple_ 111
General properties
" 50HzClass
¥ B0 Hz Class T(E': Type
[ Mazimum response time s el
v From Kyle library CF8
™ Curve has been modified * FE
ak, I Cancel | Apply | Help
x
General MDdifiBlSl
~ Mame
Library: | SUESERN
User  [Kyle_ 111
r— Multiplier and Adder
kultiplier [amps./amps] |1 000

I~ On Adder [secondsz] ID.DDEI
r Minimurn Bezponse Time

[~ On Min respohse time [seconds] ID.U13

r— High Current Trip

HCT current ratio [| # Imt] |32.DDD
HCT Time [seconds] ID.D1 [

K I Cancel | Spply | Help |

The Curve Properties dialog box displays general properties
about the TCC. The Properties box is divided into three cate-
gories, each in its own tabbed dialog box.

General
Modifiers

The General curve properties page of the dialog box has the
following information:

Displays Frequency Class of the curve

Displays if the curve is a Maximum Response Time
curve

Indicates if the curve is from the Kyle Library of curves
Indicates if the curve has been modified

The Modifiers page of the dialog box displays the following
information:

Note:

The library and user name of the curve
The state and value of the curve multiplier and adder
The state and value of the minimum response time

The state and value of the high current trip (HCT) cur-
rent ratio and time value

Curve properties and modifiers can be viewed (not changed)
from the SPECIAL/PROPERTIES TCC Editor Il menu.

[F&l File Edit | Special Wiew Window Help
Froperties. .. {
Configure. .. ]
EHZ2) Qurvel  cugtom Curve Editar...

E‘". Morf Kxle aspect ratio

Generate Repart,..
il LI B |
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TCC Report
[ _=iw The TCC Report displays all the modifications made to the
Dlag] s1s |uief wls) aleie “*® TCCs in each protection profile group. The report provides
TCC Repory = the following information:
" T ot e 13- Bop OOTUND e The exact location of the root curve grouping (i.e.
o Bepanl geansvstml by Jpalic @em 1070 Cur\/e‘])
e
TOC e | BT b Akt | Bl Mep (HCTiTem METThne = ¢ The date the report was generated
e L L e How the report was generated
:.':E Ihf.l T | Fee.m1? | RN |00 oy R0 oy
Orvendz | . ,m'_‘.',_".
Tir el AT ANT
LI Estirrus Las rrrEe ke
ol Evls 107 | Edr 107
L1 Eabe_ 101 | Ede_ 10
QCLPU | Ese_ 103 | Efle_ 107

chEd32 - [Curvel]

, y " . To access the TCC Report, proceed as follows:
@ File Edit Special Wiew ‘Window Help

D[(e| x| %[22 «[-] 1. Left-click on the applicable TCC node.
=-(7) Curvel 2. Right-click on the node.
El. Mormal &l

an 3. Select and left-click on REPORT.
Phase 2 Modify...

Phase CL  Properties...
Ground 1w Graph
Ground Z Tl
Ground

TCC Editor Il Configuration Dialog Box

The Configuration dialog box is used to configure the TCC

8 TceEd32 - [Curvel teB] Editor Il program.

[F8l File Edit | Special View ‘Window Help CONTROL TYPE: Picks the default graph type for TCC
R Properkies, .. [ creation.
: - FREQUENCY: Selects the default frequency to which
Hor T Edior... | the TCCs are generated.
OF @ Kvle aspect ratio 1
Generate Report, .. N GRAPH LIMITS )
Al T 11 AND PRINTING: Used to rotate the graph for use with
ST T older Microsoft® Windows® 95 print
drivers. The default setting is OFF.
2] Note: New operating systems should not
— Contral Type Frequency — use this box.
" P Family All printing is accomplished via the
e Cancel
» [FE o0z ﬁl standard printer icon button.
i+ FE + B0 Hz Defaults |

— Graph Limitz and Printing —
— Calors # Min [%] 50
' Selected Curve I
" Unselected Curve [N

1]

% Max[%] |20000

¥ Min [zec] |0.01

Change... | ' Max [zec] |60

[™ Use alternate rotation
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g TccEd32 - [Curvel.te]
[F8 File Edit | Special View Window Help

D | B’vl El Properties. .. ¢
Configure. ., |=
’ Cuskorn Curve Editar..,
E‘. MNOF * s Kyle aspect ratio [T
zenerate Report, . T
) T
() Phase CLPU anl L
IEustom Curves j Libram name
Ilest Curve name
1| Imkt T [sec] - ak. I
1 1 1
Cancel |
2 3 0.5
3 5 0.4
4 & 0.3
5 7 0.2
3 & 0.1
:
8 Ed. . |
3
10 Save |
1 Fremave... |
12 4]
1] | 1]
P T T
ﬂ ¥ ik i -
Custom Corve (dior 1 x)
O | ]| <] #
’__I_ll_ivl_l_l_[l [Fate 1ET Lsv =] L nome
@ namal -
< 21
Fha Ko ECLEVION
aord | R
Grourd | | /EC Eatran b Carcel
QgL
Q
O arl
=P Altemate |
(7] Alternate 2
£l Alernate 3
[TH| | r
12| | = _I
il | ®
1] ||
For Helo, peross FL

To edit an existing time-current curve (TCC), proceed as follows:

1. Select the CUSTOM CURVE EDITOR from the
SPECIAL menu.

2. Select EDIT.

IMPORTANT: A curve created in the Custom Curve
Editor and implemented in a scheme sent to another
user cannot be edited unless the actual curve file is
included.

The Custom Curve Editor contains libraries of different TCCs.
e Custom Curves
e Kyle library of curves per IEC standard
e Kyle library of curves per ANSI standard

The |IEC standard curves are defined as Inverse, Very Inverse,
and Extremely Inverse.

The ANSI standard curves are defined as Moderately Inverse,
Very Inverse, and Extremely Inverse.

3. Select and click on the library that contains the desired
curve to be modified.

4. Click on VIEW.

A list of the TCCs in the selected library appears.
5. Select the applicable TCC and click OK.

6. The Custom Curve Editor screen now contains all the
values of the selected TCC.

7. Change the values to fit your application.
Click on SAVE.

Note: Verify where you are saving the curve. The curve must
be saved to the same folder the scheme file (.f6e)
resides in.

IMPORTANT: When importing curve parameters from
TCC Editor, the curve(s) last accessed in TCC Editor will
load.
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Kyle Aspect

Ratio

[ TccEd32 - [Curvel.teB]

[F& File Edit | Special Yiew ‘Window Help

Properties, ..
Configure. ..
Custom Curve Editar,.,

Eyle aspect ratio

Generake Repott, ..

Time-Current Curves
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Time-Current Curves

The Kyle Aspect Ratio is used to view the TCC graph in a
Kyle standard 1:1 ratio or a full window view.

Kyle Aspect Ratio active

Eﬁlﬂ

Kyle Aspect Ratio inactive

(Full window view)
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Reclose

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fee]
] File Manage User Settings  Configure  Display  Metering  ‘Workbench  ‘Wind

J E'rs-l Hl %I ] I (2] Simplified Setup

COperations Parameters k

Cperations Sequence Reclose Retry

Hatk Line Tag

J E'rsal HI gl R I n? simplified Setup

= con

Timing and Conkeal

The Reclose menu provides access to dialog boxes that let
you program the following:

¢ Timing and Control

— Reclose Open Intervals

— Reset Intervals

— Sequence Coordination

— Target Control

¢ Reclose Retry Settings

Modify the Reclose settings of a specific protection profile
group by selecting CHANGE SETTING GROUP to activate
the SETTINGS GROUP SELECTION box.

ProYiew 4.0.1 - [F6-4.0.1 default {read only).f6e]

~] File Manage User Settings  Configure  Display  Metering  ‘Workbench  Wind

= CcON

COperations Parameters k

] Timing and Control
Cperations Sequence Reclose Retry
Hak Line Tag l

RESET TIME is the
intentional time delay
introduced by the control
after a successful reclose,
before the control resets the
sequence position counter.

When RESET TARGETS

is enabled, targets reset ¥ Resettargets
automatically after expiration

of Reset Targets Time Delay.

RESET TARGETS Time Delay

Select CHANGE SETTING GROUP
to activate the SETTING GROUP
SELECTION box.

After making changes, always
click OK before clicking CHANGE
SETTING GROUR Otherwise, the
change will not be registered.

Edit Group |Normal Change Setting Group I

Recloser Timing
Phase/Neg Seq

Open Interval #1 IEI Seconds
Open Interval #2 Seconds
Upen Interval #3 l:l Seconds

Ground

Seconds
Seconds
ICI Seconds

Reset Time |30 Seconds

seconds after reclose

Cancel

el

Help

¥ Allow sequence coordination up to il vI operations

79PQ PhasefNegSeq Open Interval 7/1 [sec]. MIN = 0.3, MAX = 1000

/

When SEQUENCE COORDINATION is enabled, the Form 6 recloser control sequences for a
fault up to the maximum operations programmed on sequence coordination.
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Open Intervals

Reclose (Open) interval settings define the time the recloser
is open following a trip operation, prior to issuing a reclose
command to the recloser.

Open Interval settings and allowable setting limits are listed
below.

Phase/Negative Sequence Reclose (Open) Interval Time
Units: Seconds

Range:1st Open Interval — 0.3 to 1000
2nd Open Interval — 1.8 to 1000
3rd Open Interval — 1.8 to 1000

Accuracy: +1% and +30 ms

Front Panel LCD display designation:
PQOpenint#1, PQOpenint#2, PQOpenInt#3
Ground Reclose (Open) Interval Time

Units: Seconds
Range:1st Open Interval — 0.3 to 1000

2nd Open Interval — 1.8 to 1000
3rd Open Interval — 1.8 to 1000

Accuracy: +1% and +30 ms
Front Panel LCD display designation:
GndOpenint#1, GndOpenint#2, GndOpenInt#3

Reset Time

Reset Time is the intentional time delay introduced by the
control after a successful reclose, before the control resets
the sequence position counter to zero. Reset after successful
reclose occurs when the recloser is closed and no overcur-
rent is detected.

Reset Time

Units: Seconds
Range: 3to 1800
Accuracy: #1% and £10 ms
Front Panel LCD display designation: ResetTime

Reset Targets

If RESET TARGETS box is checked, the front panel LED tar-
gets reset automatically after expiration of Reset Targets Time
Delay.

Reset Targets Time

Units: Seconds
Range: 2 to 3600
Accuracy: £1% and £10 ms

Sequence Coordination

If ALLOW SEQUENCE COORDINATION BOX is checked, the
Form 6 recloser control sequences for a fault up to the maxi-
mum operations programmed on sequence coordination.

Sequence Coordination Operations
Units: none
Range: 1103
No LCD display designation

Note: For an operating sequence of 2 fast and
2 delayed operations, the Sequence
Coordination Operations should be set to 2.

4-29



Kyle Form 6 Microprocessor-Based Recloser Control Programming Guide

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fee]

"1 File Manage User Settings Configure  Display  Metering  Workbench  Wind
J Bﬂ-lnl %I ?lk‘? Simplified Setup LE.': CON

Operations Parameters k ]
Reclose Timing and Contral
Operations Sequence er|
Hat Line Tag

Reclose Retry

Edit Group  [Normal | Change Setting Group |

Heclose Hetry Interval Secunds

[~ Allow Reclose Retry for up to |:| operations

Ok |
Cancel |
Help |

Reclose Retry Time [sec]. MIN = 10, MAX = 180

Reclose Retry Interval

The Reclose Retry interval setting defines the interval delay

between Reclose Retry attempts.

Reclose Retry Interval
Units: Seconds
Range: 10 to 180

Accuracy: +1% and 10 ms
No LCD display designation

Reclose Retry Attempts

The Reclose Retry setting controls the number of times that
a Reclose Retry is attempted. If the device fails to close after
attempting a Reclose Retry operation for the total number of

Reclose Retry attempts, the control will go to lockout.

Reclose Retry Attempts
Range: 1to 10

No LCD display designation

Reclose Retry Enable

If the Allow Reclose Retry box is checked, the Form 6 con-

trol will attempt a Reclose Retry operation for unsuccess-
ful recloses, up to the maximum programmed number of

Reclose Retry attempts.
Reclose Retry Attempts

Range: Enabled or Disabled
No LCD display designation
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Operations Sequence

ProYiew 4.0.1 - [F6-4.0.1 default (read only).foe] The Operation Sequence lets you program these settings:
T File Manage User | Settings Configure Display Meter *  Number of Trip Operations-to-Lockout
’v 9 Simplified Setup e Sequence of Overcurrent Trip Operations for Phase/
J Ii"'| El %| ?lk‘- Operations Parameters b Negative Sequence, and Ground
Reclose »

Operakions Sequence

Hak Lime Tag

Select CHANGE SETTING GROUP to activate
the SETTING GROUP SELECTION box.

After making changes, always click OK before
clicking CHANGE SETTING GROUP. Otherwise,
the change will not be registered.

Edit Group |Nurma| | Change Setting Group |
OK |
~PhasefNeg Seq—  Ground
iNeg Seq Cancel |
Operation #1 - -
p TCC1 = TCC1 = Help |
Operation #2 TCC1 - TCC1 -
- = Number of Trip
Operation #3 TCC? - TCC? - Operations to Lockout
Operation #4 TCC?2 - TCC?2 ~ IK:I
Define the order in which phase and negative sequence tSr;a/eoctélrvaeﬁgtg?ﬁe; of
curves designated as TCC1 and TCC2 will trip. s e%ug nce.

Operations-to-Lockout

Operations-to-Lockout defines the maximum number of trip
operations in a sequence before the control opens and locks
out. The count includes phase, ground, and negative trips as
well as sequence coordination operations.

Operation Sequence
(Phase/Negative Sequence and Ground)

Operations Sequence settings for Phase/Negative Sequence
define the order in which phase and negative sequence
curves designated as TCC1 and TCC2 wiill trip.

Operations Sequence settings for Ground define the order in
which Ground curves designated as TCC1 and TCC2 will trip.

4-31



Kyle Form 6 Microprocessor-Based Recloser Control Programming Guide

Hot Line Tag

Hot Line Tag prevents all closing attempts and shifts protection
to one trip-to-lockout on the composite curve of the Hot Line
Tag definite time and the TCC1 curve (whichever is faster).

ProYiew 4.0.1 - [F6-4.0.1 default {read only).f6e]

"~ File Manage User Settings Configure  Display  Mete

J ﬁl Hl %l % | ? Slmphﬁ?d Setup Note: When Hot Line Tag and CLPU are both active the Form 6 con-
R ElEkeTE FErEniEEe ’ trol reverts back to the original minimum pick-up values (i.e. dis-
Reclose ’ ables CLPU settings).
Operations S . . .
There are three dedicated Hot Line Tag settings, one each for
e [ phase, ground, and negative sequence current. They are non-

High Current Lockout directional overcurrent elements, operating on a fixed time delay

as set in this dialog box. The minimum trip value is automatically
set to be equal to that of the corresponding TCC1 and TCC2
overcurrent protection elements.

Note: For instance, the Hot Line Tag ground element uses the same
minimum trip current setting as the ground TCC1 and TCC2
overcurrent protection elements. The minimum trip settings are
located in the Settings>Operations Parameters>Overcurrent
Protection dialog box.

The Hot Line Tag overcurrent elements will be blocked by the
same user settings and Workbench Outputs that block the
phase, ground, and negative sequence TCC1 and TCC2 overcur-
rent protection elements. The user settings (Block Phase Trips,
Block Ground Trips, and Black NegSeq Trips) are located in the
Settings>Operations Parameters>Overcurrent Protection dialog
box. The Worklbench Outputs (Block Phase Trips, Ground Trip
Blocked, and Block Neg Seq Trips) can be controlled by custom-
ized logic in the Hardware Workbench.

Select CHANGE SETTING GROUP to activate the After making changes, always click OK before clicking CHANGE
SETTING GROUP SELECTION box. SETTING GROUR. Otherwise, the change will not be registered.
Hot Line Tag ﬂ
Edit Group |Nurma| | Change Setting Group | Help | Cancel | oK |
Phase Ground Megative Sequence

Time Delay Seconds Seconds Seconds

HLTP Time Delay [sec], MIN = 0, MAX = 100

Time Delay (Phase, Ground, and Negative Sequence)

When Hot Line Tag is activated, Time Delay settings define
the intentional delay, after a Phase, Ground, or Negative
Sequence Minimum Trip is exceeded, before issuing a Trip
command to the recloser.

Note: When Hot Line Tag is enabled, TCC1 elements also remain
active, so that the definite time Hot Line Tag elements have an
effect only if they are faster than the programmed TCC1 curves.

Phase, Negative Sequence, and Ground Time Delay
Units:  seconds
Range: 0to 100

Accuracy: 1% and +10 ms
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Note: The status (blocked or not blocked) of phase,
ground, and negative sequence tripping directly super-
vises (disables or enables) Hot Line Tag phase, ground,
and negative sequence tripping.

Precedence over Cold Load Pickup (CLPU)

If CLPU is enabled (not blocked) and Hot Line Tag is SET
then CLPU effectively becomes disabled (blocked).

For instance, if CLPU is enabled and the user initiates a
Close command, after the Close occurs, CLPU will be
active for thespecified activation time period.

e |f during this specified activation time period, Hot
Line Tag is SET, then CLPU will immediately be dis-
abled.

e |ater, if still during this specified activation time
period, Hot Line Tag is RESET, then CLPU will imme-
diately be enabled and active for the remainder of the
specified activation time period.

Phase Tripping

Hot Line Tag phase tripping will occur (after the user-
defined delay) if the maximum phase current (maximum of
all three phases) is above phase minimum trip and phase
tripping is not blocked and Hot Line Tag is SET and the
recloser is closed.

Ground Tripping

Hot Line Tag ground tripping will occur (after the user-
defined delay) if the calculated 3I0 current is above ground
minimum trip and ground tripping is not blocked (normal
ground trip) and Hot Line Tag is SET and the recloser is
closed.

Negative Sequence Tripping

Hot Line Tag negative sequence tripping will occur (after
the user-defined delay) if the calculated 312 current is above
negative sequence minimum trip and negative sequence
tripping is not blocked and Hot Line Tag is SET and the
recloser is closed.
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Note: Typical user curve selections have TCC1 curves
tripping faster than TCC2 curves.

Precedence Over Fast Trip Block Functionality

When Hot Line Tag is SET it overrides the Fast Trip
Block functionality allowing phase, ground, and negative
sequence tripping to occur on the user-defined TCC1P,
TCC1G, and TCC1Q curves.

Directional Supervision

The activation of Hot Line Tag does not affect the phase,
ground, or negative sequence TCC1 overcurrent protection
elements, regardless of their directionality setting and the
directionality of a given fault. The TCC1 directional over-
current protection elements continue to operate the same
whether or not Hot Line Tag is active.

The activation of Hot Line Tag does enable dedicated non-
directional overcurrent elements which operate in parallel
with any active TCC1 overcurrent protection elements. If
the dedicated Hot Line Tag non-directional overcurrent
elements operate before the active TCC1 overcurrent pro-
tection elements, then the operation of the active TCC1
overcurrent protection elements will not be observed, even
though they were timing towards a trip. In this situation,
sole operation on a Hot Line Tag overcurrent element,

only a Control Lockout entry will be recorded in the SOE
record. For an operation on a TCC1 overcurrent protection
element, while Hot Line Tag is active, or a near simultane-
ous operation both the Hot Line Tag overcurrent element
and TCC1 overcurrent protection element, the SOE record
will show a Control Lockout, Overcurrent Trip, and Fault
Data entry.
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High Current Lockout

High Current Lockout (HCL) defines which operations will
lockout the recloser (allow no reclosing) when the specified
current threshold is exceeded and a trip occurs.

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]

] File Manage User Sethings Configure  Display  Meteri

| 2|E| & 2|8

Simplified Setup
Operations Parameters g
Reclose ]

The HCL setting dialog box defines the phase, ground, and
negative sequence pickup settings and the operations that
will act on a specific setting.

Cperations Seguence
Hok Line Tag
High Current Lockout

Note: If HCL operates, subsequent reclosing occurs in that
sequence.

Cold Load Pickup

Select CHANGE SETTING GROURP to activate the SETTING GROUP SELECTION box.

After making changes, always click OK before clicking CHANGE SETTING GROUP. Otherwise,
the change will not be registered.

Edit Group |Normal Change Setting Group |

HCL
Pickup

—Phase

EIE ] Ames

[~ Enable HCL for Operation #1
[~ Enable HCL for Operation #2
[” Enable HCL for Operation #3

Help

| Cancel

—Ground

0000 Amps

" Enable HCL for Operation #1
™ Enable HCL for Operation #2
[” Enable HCL for Operation #3

—Neqative Sequence

s

[” Enable HCL for Operation #1
" Enable HCL for Operation #2
[” Enable HCL for Operation #3

Phase High Current Lockout [A pri], MIN = 100, MAX = 20000

High Current Lockout (Phase, Neg. Sequence, and
Ground)

Units:
Range:

Amps
100 to 20000

Accuracy: 5% and +1 mA (secondary)
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The high current lockout feature can be used to shorten the
control programmed operating sequence whenever fault cur-
rent exceeds a programmed level. This feature is used to
modify the operating sequence to allow for reduced through-
faults on substation transformers and connected equipment.
The high current lockout feature is available for phase,
ground, and negative sequence elements. When activated,
this feature can be set to lockout the recloser after 1, 2, or 3
operations.

® T e
20 ! ! ! ! 1200
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\
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6 360
5 \ 300
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\3, 48 £
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10000 —
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Using the High Current Trip and High Current Lockout Features

In certain situations the high current trip and high current
lockout features can be used to reduce transformer through-
faults. These features can also be utilized together to provide
overall feeder coordination tailored to provide overcurrent
protection characteristics suited for individual sections of a
feeder.

The Example Feeder shown below can explain the benefits
of using the high current trip and high current lockout fea-
tures.

OvgEr 7

RE2
800A Phase Trip
2 - Fast TCC Curve 3

2 - Delay TCC Curve Count

r®
9
®

Zone 1 Zone 2 Zone 3

@_-_._-_
9
®

RE1 RE2
800A Phase Trip
2 - Fast TCC Curve 3
2 - Delay TCC Curve Count

This feeder can be divided into three sections (zones), each of
which has different overcurrent protection requirements.
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The protection requirements for recloser RE; are different for

each zone.

Zone 3: Conventional settings for recloser Re; are required

Zone 2:

here. One or more fast TCC curve operations to
clear temporary faults followed by delayed TCC
curve operations to allow downline recloser or
fuse clearing of permanent faults. Also, sequence
coordination is required on recloser Rg; for the
proper coordination with RE,.

Modified settings for recloser Re; can be used
here. Since there are no time sensitive protec-
tive devices in this zone, faults that occur here
do not require RE; to have any intentional time
delay in its operation. However, with the section-
alizer being used for permanent fault protection
for faults on the tap four operations of Rg; are
required. Thus, in this zone recloser Rgy could be
set for four high current trip operations, minimiz-
ing any coordination problem with the source side
protective fuse and reducing total through-fault
current time exposure on the substation trans-
former.

Zone 1: Again, modified settings for recloser Rg; can be

used here. For the high magnitude close in faults,
a four operation sequence subjects the substa-
tion transformer to an undesirable number of
high through-fault currents. Temporary faults are
normally less likely, since this part of the feeder
has fewer trees (thus less wildlife), with more fre-
quent inspections and maintenance. Thus reclos-
ing operations are not as critical, although one
reclosing operation could be selected in the event
that temporary fault protection was deemed nec-
essary. In this zone recloser Re; could be set for
high current lockout after one or two high current
trip operations.
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| | |
| Zonetl | Zone2 | Zone 3
| | |
| | |
! | |
3800
N \_/
Re, Re,
800A Phase Trip
2 - Fast TCC Curve 3
2 - Delay TCC Curve Count

Zone 1: High Current Lockout after 1 or 2 High Current Trip Operations
Zone 2: 4 High Current Trip Operations to Lockout
Zone 3: 2 Fast and 2 Delayed TCC Curve Operations to Lockout

The actual settings for the high current trip and high current
lockout will be dependent on the maximum available fault cur-
rent at various locations along the feeder.

High Current Trip

The downline fuse (the fuse just upline of recloser Re,) is at

a location where the available fault current is 3800 amps,

the high current trip on the RE, recloser control must be set
higher than this level. 4.75 (3800 A + 800 A) is the minimum
setting for the high current trip, 5.0 is selected. For fault cur-
rents above 4000 amps (5.0 x 800 A) recloser Ry will oper-
ate instantaneously with four operations to lockout. The fuse
should operate properly since it is outside the high current trip
Zone.

High Current Lockout

The downline sectionalizer (S1) is at a location where the
available fault current is 4500 amps, the high current lockout
on the RE; recloser control must be set higher than this level.
4800 amps is selected to allow a margin and keep faults of
4500 amps or lower from activating the high current lockout.
For fault currents above 4800 amps, recloser Re; will oper-
ate instantaneously and lockout immediately after one or two
operations. The sectionalizer should operate properly since it
is outside the high current lockout zone.
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Cold Load Pickup

ProYiew 4.0.1 - [F&6-4.0.1 default {read only).f6e]
"1 File Manage User Setkings Configure  Display  Meterin

| 2[E| S| 2|

Simplified Setup
Operations Parameters L3N
Reclose
Operations Sequence
Hok Line Tag
High Current Lockauk
Cold Load Pickup

Sensitive Earth

Curye Mame Dtﬂl‘:rlr'lhfl
Uaer 1 ot Inaded [t I aded
User 2 [mot loaded | [mot lwaded
User ¥ |not Izaded | [mot loaded
User 4 |nent lnaded | |mot loaded
Liger & |mat landed | [mot lasded

The curve(s) last accessed in TCC Editor will load.

I!' J=| TccEd32 - Curvel

B2 Altemate 2

Phase 1
Phase 2

Phase CLPU

Ground 1

Minimum Trip
TG

Time Mulliplice

Time Adder

Mimimum Respenze Time

High Cument Trip
HET Time Delay

Reset Coetfichent

Wier Curvei.,

CLPU Operations teNockosl  [3 o/ CLPU Beclose In
= Block Cold Load Pictup

Edil Group Change Setiing Group |

Cold Load Pickup (CLPU) is used to prevent inadvertent trips
from occurring during pickup of load current.

The Cold Load Pickup dialog box enables you to program the
Form 6 recloser control with settings associated with the spe-
cific curve characteristics when CLPU is active.

Just as in front panel programming, ProView application
software lets you modify minimum trip settings and all TCCs
within the curve library.

Cold Load Pickup modification categories include the following:
e Minimum Trip
e Selected TCC
e Time Multiplier
e Time Adder

e Minimum Response Time

e High Current Trip
e HCT Time Delay
¢ Reset Coefficient
e High Current Lockout

Help Cancel | OK

Fhinze Graumd Megative Sequence
el Ampa 100 Ampe 100 Ampa
[kyte 117 = [kyte 135 = [Kyte 101 =
[ CLPU Mult Enahle [ GLPU Mult Enable [ CLPU Mult Enahle
| 0 |Swcends Secomds
™ CLPU Add Enahle [ ELPU Add Ennble ™ CLPU Add Enahle
Seconds Secands Seconds
™ CLPU MATA Enable [ ELPU MATA Enabic ™ CLPU MATA Enable
[32 | = Min Trip 2| = Min Trip [32 | = Min Trip
Seconds 0016 | Seconds Seconds
[~ CLPHCT Emalsle [~ CLPU HCT Enable [~ CLPHCT Emalsle
Seconds Secands Seconds
[~ CLPU Disk Reget [~ CLPU Disk Reset [~ CLPU Disk Reget

s dmye ] ams
I GLPL HEL [ GLPUHGL I GLPL HEL

High Carrent Leckost | [200m0 | Amps

Import Curve Parameters frem TCC Editor

Impart C1.

o |

profiles.

_ bmpart CLPUG

CLPU il

Z peconds
Time |70 Scconds

IMPORTANT: When importing curve parame-
ters from TCC Editor, the curve(s) last accessed
in TCC Editor will load.

Select CHANGE
SETTING GROUP to
activate the SETTING
GROUP SELECTION
box.

After making changes,
always click OK before
clicking CHANGE
SETTING GROUPR.
Otherwise, the change
will not be registered.

Note: An error
message
appears if the
setting entered
is outside the
value limits of
the setting.

There must be a TCC loaded (in each profile) in the parameter you want to import prior
to Importing Curve Parameters from TCC Editor.

For instance, if you want to import a Phase Operation Number 1 custom user curve,
a Phase 1 curve must be loaded in Normal, Alternate 1, Alternate 2, and Alternate 3
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Curve Type

Highlight current setting and type in new setting. The CLPU curve defines the shape of the TCC. There are fifty
unigue curves available in the Form 6 recloser control. The

Cold Load Pickup — available curve types are:

Edit Group [Normal \ | Change Setting Group | e Kyle Curves 101 through 202
< Phase e Constant (1 second definite time) Curves
Minimum Trip | |200 Amps e ANSI Moderately Inverse, Very Inverse, Extremely
TCC | Jkyle 117 j Inverse; IEC Inverse, Very Inverse, Extremely Inverse;
Time Multiplier | [Kyle 117 - and five custom curves (User 1 through 5)
Kyle 119 1 Note: AII curves, inoludinlg User curves, can be viewed and modi-
Time Adder Kyle 120 fied using TCC Editor Il
Ev:g 13‘1? . Note: The Form 6 recloser oqntrol is a three-phase device; all three
Minimum Response Time I]jfﬂ o —— phases trip Ion the setltmgsl programmed.
I'QCLPU MRTA Enable Front Panel LCD display designation:
CLPUPCurve, CLPUQCurve, CLPUGCurve
F6 Curve* F3 Cross F6 Curve* F3 Cross
Name Reference Index Name Reference Index t Protection
Kyle 101 A 0 Kyle 137 % 25
Kyle 102 1 1 Kyle 138 W 26 Selection for TCC1 and
Kyle 103 17 5 Kyle 139 16 57 section for Inverse
Kyle 104 N 3 Kyle 140 3 o8 Time Characteristics.
Kyle 105 R 4 Kyle 141 11 29
Kyle 106 4 5 Kyle 142 13 30
Kyle 107 L 6 Kyle 151 18 31
Kyle 111 8%, 8+ 7 Kyle 152 7 32
Kyle 112 15 8 Kyle 161 T 33
Kyle 113 8 9 Kyle 162 K-Phase 34
Kyle 114 5 10 Kyle 163 F 35
Kyle 115 P 11 Kyle 164 J 36
Kyle 116 D 12 Kyle 165 K-Ground 37
Kyle 117 B 13 IEC Inv (200) n/a 38
Kyle 118 M 14 IEC VI (201) n/a 39
Kyle 119 14 15 IEC EI (202) n/a 40
Kyle 120 Y 16 Constant n/a 41
Kyle 121 G 17 ANSI| MI n/a 42
Kyle 122 H 18 ANSI VI n/a 43
Kyle 131 9 19 ANSI El n/a 44
Kyle 132 E 20 USER1 n/a 45
Kyle 133 C 21 USER2 n/a 46
Kyle 134 Z 22 USER3 n/a 47
Kyle 135 2 23 USER4 n/a 48
Kyle 136 6 24 USER5 n/a 49

* These curve names also apply to the following Cooper Power
Systems recloser controls: Form 4A, Form 4C, and Form 5.
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CLPU Minimum Trip (Phase, Negative Sequence, and Ground)

Cold Load Pickup |
Edit Group |Normal CChange Seting Groip Help | cCancel | oK |
Phase Ground Neqgative Sequence
Minimum Trip 200 Amps 100 Amps 100 Amps
TCC | [kyle 117 | Kyle 135 | Kyle 101 |
Tl kdealiimline P o 1 P

The CLPU Minimum Trip setting defines the Amperes at
which the TCC begins to time towards a time delayed trip
when CLPU is active.

CAUTION: Equipment damage. Verify the maximum
short time recloser limit for the recloser type prior to
changing minimum trip values. Refer to Reference Data
R280-917-34. Failure to do so can cause damage to the
recloser under load conditions. 3100

IMPORTANT: Always verify the minimum trip values are
appropriate for the CT Ratio.

Note: When Hot Line Tag and CLPU are both active the Form 6
control reverts back to the original minimum pick-up values
(i.e. disables CLPU settings).

CLPU Phase/Negative Sequence
Units: Amps
Range: 20 to 3200 (2000:1 CT Ratio)
10 to 1600 (1000:1 CT Ratio)
5 to 800 (500:1 CT Ratio)

Accuracy: +£5% and +1 mA secondary for settings greater
than 10mA secondary

Front Panel LCD display designation: = CLPUPMinTrip,
CLPUQMINTrip

CLPU Ground
Units: Amps
Range: 10 to 1600 (2000:1 CT Ratio)
510 800 (1000:1 CT Ratio)
2 10 400 (500:1 CT Ratio)

Accuracy: +5% and £1 mA secondary for settings greater
than 10mA secondary

Front Panel LCD display designation: CLPUGMInTrip
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CLPU Multiplier

Cold Load Pickup

Edit Group  [Mormal Change Setting Group | Help | Cancel | (1] 4
—Phase ~Ground —Negative Sequence
Minimum Trip 200 Amps 100 Amps 100 Amps
TCC | [kyle 117 | Kyle 135 x| Kyle 101 |

Time Multiplier

]

N

[C CLPU Mult Enable

]

)7 CLPU Mult Enable

[—_CLPU Mult Enable

Ti Adder

D Seconds

Highlight current setting and

type in new setting. Check boxes to activate Multiplier.

The CLPU Multiplier defines a Time Multiplier to modify the
position of the original TCC in time-current space and the
ability to enable the multiplier. With the CLPU Time Multiplier
enabled, the trip time of a given TCC at the measured current
is shifted in time by the specific multiplier.

For example, if a curve has an operation time of 40 mil-
liseconds and a multiplier of 2, the “modified” operation time
would be 80 milliseconds.

40ms x 2 =80 ms

Similarly, if the same curve has an operation time of 5 sec-
onds, the multiplier produces a modified time of 10 sec-
onds.

5 sec x 2 = 10 seconds

CLPU Multiplier

Units:  Multiples of Min Trip
Range: 0.1to 25
Accuracy: +5% and +1mA secondary for settings greater
than 10mA secondary
Front Panel LCD display designation: CLPUPMult
CLPUQMult
CLPUGMult
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CLPU Adder

lime Multiplier
[~ CLPU Mult Enable

[CLPU Add Enable

Highlight current
setting and type in
applicable setting.

L LI

[~ CLPU Mult Enable [T CLPU Mult Enable
D Seconds D Seconds
[T CLPU Add Enable [T CLPU Add Enable

Check boxes to activate
applicable setting.

The CLPU Adder settings define a Time Adder to modify the
position of the original TCC in time-current space and the
ability to enable it. With the CLPU time adder enabled, the
trip time of a given TCC at a measured current is shifted in
time by the specified additional time. In contrast to the CLPU
time multiplier, the CLPU time adder adds a constant time to
the curve, regardless of the unmodified curve.

For example, if a curve has an operate time of 40 ms and a
1 second time adder, the modified operate time is 1.040 sec-
onds.

0.040 seconds + 1 second = 1.040 seconds

Similarly, if the same curve has a multiplier of 2 for an oper-
ate time of 5 seconds, the one second time adder would
produce a modified time of 6 seconds.

5 seconds (2.5 seconds x 2) + 1 second = 6 seconds.

Note: The CLPU time multiplier takes precedence over the time
adder.

CLPU Adder (Phase, Neg. Sequence, and Ground)
Units: seconds
Range: 0 to 30
Accuracy: £1% and £10 ms

Front Panel LCD display designation: CLPUPAdd
CLPUQAdd
CLPUGAdd
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CLPU Minimum Response Time Adder (MRTA)

Minimum Response Time 0.013 Seconds 0.013 Seconds
PU MRTA Enable [ CLPU MRTA Enable

0.013 Seconds

CLPU MRTA Enable

Highlight and type in
applicable setting. Check boxes to activate CLPU MRTA.

The CLPU Minimum Response Time Adder (CLPUMRTA)
defines a minimum response time that modifies the shape of
the original TCC in time-current space for Cold Load Pickup
and the ability to enable the MRTA.

When enabled, the CLPU minimum response time of a given
TCC can be no less that the value of the MRTA.

Note: These curve modifications can be predefined and viewed in
TCC Editor Il and imported using Form 6 ProView application
software. See Using TCC Editor Il section of this manual.

CLPU MRTA (Phase, Neg. Sequence, and Ground)
Units: seconds
Range: 0.01t0 1.0
Accuracy: £1% and £10 ms
Front Panel LCD display designation: CLPUPMRTA

CLPUQMRTA
CLPUGMRTA
CLPU High Current Trip
High Current Trip 32 x Min Trip 32 x Min Trip 39 x Min Trip
HCT Time Delay 0.016 Seconds 0.016 Seconds 0.016 Seconds
[T CLPU HCT Enable [T CLPU HCT Enable [T CLPU HCT Enable

The CLPU High Current Trip (HCT) settings define a cold load
pickup high current trip setting, a time delay, and an enable
setting to modify the shape of the selected CLPU TCC in
time-current space. If Cold Load Pickup HCT is enabled,
the shape of the TCC at currents beyond the HCT setting is
definite time as defined by the CLPU HCT time delay.

CLPU HCT (Phase, Neg. Sequence, and Ground)
Units: Multiples of Minimum Trip
Range: 1 to 32

Accuracy: +5% and +1mA secondary for settings greater
than 10mA secondary

Front Panel LCD display designation: CLPUPHCT
CLPUQHCT
CLPUGHCT

CLPU HCT Time Delay (Phase, Neg. Sequence, and Ground)
Units: seconds
Range: 0.01 to 0.15
Accuracy: +1% and +10 ms

Front Panel LCD display designation: CLPUPHCTDIy
CLPUQHCTDIy
CLPUGHCTDIly
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CLPU Reset Coefficient

Reset Coefficient

1e-006 |Seconds

[T CLPU Disk Reset

CLPU High Current Lockout

High Current Lockout

e

[T CLPU HCL

1e-006 | 3econds

[T CLPU Disk Reset

1e-006 | Seconds ‘

[T CLPU Disk Reset

The Reset Coefficient settings define the rate at which the
control resets if a non-instantaneous reset is specified. The
reset coefficient is the equivalent of the mechanical reset of
induction disk controls. The reset time is determined by the
following equation:

e Reset Time = (TM*RCC)/(M*-1) where TM equals the
TCC Time Multiplier setting from the TCC Modifiers,
RCC is the reset coefficient setting, and M is the ratio
of the applied current to the minimum trip setting of the
TCC type.

Note: When Disk Reset is used, the reclose interval must be long
enough to allow the disk to fully reset to avoid faster than
expected tripping times encountered on successive shots.

A A
I~ CLPU HCL [ CLPU HCL

Cold Load Pickup High Current Lockout (CLPU HCL) defines
HCL settings and a HCL Enable. If CLPU is enabled, it will be
enabled for the entire CLPU sequence.

The CLPU HCL settings define the phase, negative sequence,
and ground pickup settings.

Note: If CLPU HCL is active no subsequent reclosing occurs in that
sequence.

CLPU HCL (Phase, Neg. Sequence, and Ground)
Units: Amps
Range: 100 to 20000
Accuracy: +5% and +1 mA (secondary)

IMPORTANT: When importing curve parameters from
TCC Editor, the curve(s) last accessed in TCC Editor will
load.

4-46



!

.
SAFETY
FOR LIFE

S280-70-4

User Curves
User Curves are user-defined, custom curves created in TCC
Editor Il for the Form 6 recloser control. The User Curves dia-
log box enables user curve data to be read from the respec-
Curve Mame Descripen tive setting files (User1 settings.txt through User5 settings.txt).
Uaer 1 tlandnd [t feadied These files can be viewed with any text editor. Setting files are
User 2 otisaded | Botisten located: Program Files/Cooper/Proview401/Forme.
User 3 ot lzaded | |mot loaded
Uger 4 |t londed | [mot laaded .
baers — e High Lurrent Lockout 20000 |Amps 20000
[T CLPU HCL [~ CLF

The curve(s) last accessed
in TCC Editor will load.

—Import Curve Parameters from TCC
User Curves... | Import CLPUP | Im

Tl Ol Mnaratinne a0 | acleaot r- 1

Import Curve Parameters from TCC Editor

High Lurrent Lockout 20000 |Amps 20000
[T CLPU HCL [~ CLF

—Import Curve Parameters from TCC

User Curves... | Import CLPUP | Im,

I!' I TccEd32 - Curvel

Phase CLPU
Ground 1
Ground 2
Ground CLPU

Time [sec]

(=) O CLPU
Altemate 3
PN 4

0.0 5@

B0
g0

Time [sec]

o oo oo

Il Nnaratinne 0 | aobaad T ]

There must be a TCC loaded (in each profile) in the parameter you want to import
prior to Importing Curve Parameters from TCC Editor.

For instance, if you want to import a Phase Operation Number 1 custom user
curve, a Phase 1 curve must be loaded in Normal, Alternate 1, Alternate 2, and
Alternate 3 profiles.

IMPORTANT: Fault currents that extend beyond the CLPU
activation time will result in a composite TCC based upon
the active profile and CLPU TCC settings.
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CLPU Reclosing Interval

CLPU Operations to Lockout
[+ Block Cold Load Pickup

Select the number of trip operations (1, 2, 3, or 4).

CLPU Control

CLPU Operations to Lockout
[+ Block Cold Load Pickup

Check box to de-activate Cold Load Pickup.

2 ~| CLPU Reclose Interval |2 Seconds
CLPU Activation Time 20 Seconds

Time Length of Reclose Interval

Cold Load Pickup Reclosing defines the reclose interval for
CLPU trips and the number of CLPU Trip Operations to
Lockout.

CLPU Reclosing Interval
Units: Seconds
Range: 1.8to 100
Accuracy: +1% and +30 ms

2 ~| CLPU Reclose Interval |2 Seconds
CLPU Activation Time 20 Seconds

Set Cold Load Pickup Activation time.

Set the Cold Load Pickup activation time or the CLPU Block
feature.

CLPU Activation Time
Units: Seconds
Range: 0 to 3600
Accuracy: +1% and +10 ms
Front Panel LCD display designation: CLPUActTime
CLPU Block
Front Panel LCD display designation: CLPUBIlock
Range: Yes or No

Note: When Hot Line Tag and CLPU are both active the Form 6
control reverts back to the original minimum pick-up values
(i.e. disables CLPU settings).
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Sensitive Earth

The Sensitive Earth Fault (SEF) feature is used on 3-wire sys-
— tems that require lower, independent minimum trip values
__| File Manage User | Settings Configure Display Mete  than normal ground sensing.

ProYiew 4.0.1 - [F6-4.0.1 default {read only).f6e]

J = H| & 7|ne Smelfied Setup Sensitive Earth Fault (SEF) allows the Form 6 recloser control
Cperations Parameters ¥ - to detect and authorize the recloser to trip after a selectable,
Reclose - definite time for ground currents above SEF minimum trip
Operations Sequence levels. Sensitive Earth Fault has programmable lockout set-
Hat Line Tag tings and reclose intervals. Like all the features in the Settings
High Current Lockout menu, Sensitive Earth Fault is independently selectable for
Cold Load Pickup each protection profile.
Sensitive Earth Note: When the Ground Trip Blocked feature is Enabled, the
Low Set Sensitive Earth Fault feature is Disabled.

Sensitive Earth Fault feature requires four settings once it is
enabled:

e SEF Minimum Trip

e SEF Time Delay

e  SEF Reclose Interval

e SEF Operations-to-Lockout

Select CHANGE SETTING
GROUP to activate the
SETTING GROUP SELECTION
box.

MINIMUM TRIP defines the pickup setting.

Sensitive Earth Fault

After making changes, always

Edit Group |Normal Change Setting Group c/ck OK before clicking
TIME DELAY (or P | 8 8 2T00F CHANGE SETTING GROUP,

SE/—T/me‘in the _ @ensitive Earth Othetw/se, the change will not
LCD Display) o . be registered.
is the actual, —|_Minimum Trip Amps

definite time at .
which SEF trips Time Delay 120 Seconds

the recloser.

T

Reclose Intersal 2 Seconds [ 4

Select the number | Operations to Lo |4 M Cancel

of trip operations in

Hel
a sequence. v Block Sensitive Earth Fault Tripping \ cP

RECLOSE INTERVAL is
the time delay introduced
by the control prior

to issuing a reclose
command to the recloser.

il

SEF Minimum Trip [A pri]. MIN = .5, MAX =100
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SEF Minimum Trip

IMPORTANT: Always verify the SEF minimum
trip values are appropriate for the CT Ratio.

SEF Time Delay

SEF Reclose Interval

SEF Operations-to-Lockout

Block SEF Tripping

Minimum Trip for Sensitive Earth Fault defines the pickup set-
ting.
SEF Minimum Trip
Units: Primary Amps
Range: 0.5 to 100A (2000:1 CT Ratio)
0.5 to 100A (1000:1 CT Ratio)
0.5 to 100A (500:1 CT Ratio)

Accuracy: +5% or +0.1mA secondary for settings greater than
1mA secondary

Front Panel LCD display designation: ~ SEFMinTrip

Time delay for SEF is the actual, definite time at which the
sensitive earth fault trips the recloser.

SEF Time Delay
Units: seconds
Range: 0.1 to 300
Accuracy: +1% and +10 ms
Front Panel LCD display designation: SEFTime

Reclose or Open Interval settings define the intentional time
delay introduced by the control prior to issuing a reclose
command to the recloser.

Note: Sensitive Earth Fault reclose intervals are defined for sensitive
ground-only initiated reclosing operations.

SEF Reclose Interval
Units: seconds
Range: 11to 100
Accuracy: +1% and +30 ms
Front Panel LCD display designation: SEFRclInt

Operations-to-Lockout defines the maximum number of trip
operations in a sequence before the control opens and locks
out. The count includes phase, ground, and negative trip
operations.

SEF Operations to Lockout
Range: 1to4
Front Panel LCD display designation: ~ SEFNumOps

Set the Block Sensitive Earth Fault Tripping feature.
SEF Tripping Block
Range: Enable or Disable
Front Panel LCD display designation: SEFBIlock
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Low Set

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fee]

"1 File Manage User Settings Configure Display  Mekeri

| =|d| & 2|

Simplified Setup
Opetations Parameters g
Reclose ]

Qperations Sequence
Hok Line Tag

High Current Lockout
Cald Load Pickup
Sensitive Earth

Yolbage

Edit Gmup MNormal

Change Setting Group |

Low Set Overcurrent Protection is for programming and
enabling settings associated with the low-set definite-time
overcurrent. A separate pickup and time delay threshold is
provided for phase, negative sequence, and ground.

Select CHANGE SETTING GROUP to activate the SETTING
GROUP SELECTION box.

After making changes, always click OK before clicking CHANGE
SETTING GROUP. Otherwise, the change will not be registered.

X

Help | Cancel | OK |

Phase —Ground —Neqgative Sequence
[ Enable Low Set Phase! [” Enable Low Set Ground [~ Enable Low Set Neq Seq
3200 Amps [1 L] Amps 3200 Amps

Seconds Seconds Seconds

/

Low Set Time
Delay setting.

/
Low Set Pickup setting when

o . Check boxes to activate
definite time activates. —

applicable setting.

Pickup

Pickup defines the setting at which the definite time activates.

IMPORTANT: Always verify the pickup values Phase and Negative Sequence Pickup

are appropriate for the CT Ratio.

Units: Amps

20 to 3200 (2000:1 CT Ratio)
10 to 1600 (1000:1 CT Ratio)
5 to 800 (500:1 CT Ratio)

+5% and +1mA secondary for settings greater
than 10mA secondary

Range:

Accuracy:

Ground Pickup

Units: Amps

10 to 1600 (2000:1 CT Ratio)
5 to 800 (1000:1 CT Ratio)
2 to 400 (500:1 CT Ratio)

+5% and +1mA secondary for settings greater
than 10mA secondary

Range:

Accuracy:

Time Delay

Phase, Negative Sequence, and Ground Time Delay
Units: seconds
0to 100

+1% and +10 ms

Range:
Accuracy:
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Voltage

The Voltage dialog box enables you to program the Form 6
recloser control under and overvoltage protection settings for

ProYiew 4.0.1 - [F6-4.0.1 default {read only¥).f6e]
| File Manage User | Settings Configure Display  Meteri  alarm and trip on system excursions from nominal.

J Ei-”| H| §| 7 | N7  Simplfied Setup Under and overvoltage settings are used for loss of voltage
Opetations Parameters » L detection and/or overvoltage applications.
F"E':":'S'ﬁf ¢ ¢ Undervoltage can be enabled for single-phase, three-
Operations Sequence phase, or single-phase with three-phase inhibit mode.
Hot Line Tag

e Qvervoltage, when enabled, will automatically assert for

High Current Lockout both single-phase and three-phase detection.

Cold Load Pickup

Seralive Bl The overvoltage and undervoltage alarms must be configured

through the Workbench Inputs — Alarms toolbox.

Lo Sek
Yaoltage Note: Non-latched system alarms will not illuminate the Alarm LED
- on the front panel. Non-latched system alarms must be

Frequenc . . .
d i programmed via the Idea Workbench to associate with a
front panel Indicator LED.
Select CHANGE SETTING GROUP to activate the SETTING GROUP SELECTION box.
After making changes, always click OK before clicking CHANGE SETTING GROUP
Otherwise, the change will not be registered.
x
Edit Group |Normal Change Setting Group | Help | Cancel oK |
—Undervoltage————— - Overvoltage ——— ~Auto-Hestoration from
Phase Pickup k¥ [pri] k¥ [pri] UnderfOvervoltage Loadshed
Phase Time Delay Seconds Seconds I~ Enable Restoration
Three-Phase Pickup KV (pri] KV (pri) Mode [any Single Phase -
Three-Phase Time Delay Seconds Seconds Voltage High Limit 16.12 KV (pri]
Alarm Pickup 12.96 | k¥ [pri] kV [pri) Voltage Low Limit 13.68 k¥ [pri)
AlarmTime Delay Seconds Seconds Schedule Time Seconds
= Bolin (D00 " Enable O¥ Trips Restoration Abort Time Seconds
nable rips
I with 3P Inhibit Transient Time Seconds
. [ Supervise Using BOTH Voltage
I Enable 3P UV Trips and Frequency Restoration Limits

Undervoltage Pickup [k¥pri]. MIN = 0, MAX = 200

Voltage settings have no effect on
protection modes until asserted by
checking the appropriate checkbox.
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Undervoltage Settings

Note: The Single-Phase Undervoltage Pickup set-
ting controls the voltage indication for the
front panel voltage present target LEDs.

For a Form 6-LS control, the front panel
voltage present LEDs are controlled by
the Voltage Controls settings in the Loop
Scheme Settings dialog box. A, B, and C
phase is Source | for the Form 6-LS control.

Refer to Form 6 Loop Scheme Control in
Bection § for additional information.

The settings and dialog control descriptions and their allow-
able setting limits are listed below.

The Undervoltage settings define the single and three-phase
tripping thresholds and delay times, as well as the alarm
pickup and time delay.

Checkboxes are provided to allow the user to enable single-
and three-phase undervoltage tripping. When single-phase
UV tripping is enabled the user can select 3-Phase Inhibit.

Checking "Enable 1P UV Trips" will allow tripping based on
the phase settings. Tripping will occur regardless if any one
phase, any combination of two phases, or all three phases
are involved.
Checking both "Enable 1P UV Trips" and "with 3P Inhibit" or
checking only "with 3P Inhibit" and properly utilizing the "1P
UV Trips Enable" Workbench output will allow tripping based
on the phase settings. Tripping will occur regardless if any
one phase or any combination of two phases are involved.
Tripping will not occur if all three phases are involved.
Note: Checking only "with 3P Inhibit" will have no effect on tripping

unless single-phase undervoltage trips is enabled.
Checking "Enable 3P UV Trips" will allow tripping based on
the three-phase settings. Tripping will only occur if all three
phases are involved.
Checking both "Enable 1P UV Trips" (with or without checking
"with 3P Inhibit") and "Enable 3P UV Trips" will allow tripping
based on both the phase and three-phase settings.
Single-Phase Undervoltage Pickup

Units: kV (Primary)
Range: 0 to 200
Accuracy: +1% and +1 V secondary

UVolt1PPU

Single-Phase Undervoltage Time Delay

Front Panel LCD display designation:

Units: Seconds
Range: 0to 100
Accuracy: +1% and +10 ms
Front Panel LCD display designation: UVolt1PTime
Three-Phase Undervoltage Pickup
Units: kV (Primary)
Range: 0 to 200
Accuracy: +1% and +1 V secondary
UVolt3PPU

Three-Phase Undervoltage Time Delay

Front Panel LCD display designation:

Units: Seconds
Range: 0to 100
Accuracy: +1% and +10 ms

Front Panel LCD display designation: UVolt3PTime
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Undervoltage Alarm Pickup
Units: kV (Primary)
Range: 0 to 200
Accuracy: +1% and +1 V secondary
No LCD Display designation
Undervoltage Alarm Time Delay
Units: Seconds
Range: 0 to 3600
Accuracy: +1% and +10 ms
No LCD Display designation

Overvoltage Settings

The Overvoltage settings define the single and three-phase
tripping thresholds and delay times, as well as the alarm pick-
up and time delay.

Single-Phase Overvoltage Pickup
Units: kV (Primary)
Range: 0 to 200
Accuracy: +1% and +1 V secondary
Front Panel LCD display designation: ~ OVolt1PPU
Single-Phase Overvoltage Time Delay
Units: Seconds
Range: 0 to 100
Accuracy: +1% and +10 ms
Front Panel LCD display designation: ~ OVolt1PTime
Three-Phase Overvoltage Pickup
Units: kV (Primary)
Range: 0 to 200
Accuracy: +1% and +1 V secondary
Front Panel LCD display designation: ~ OVolt3PPU
Three-Phase Overvoltage Time Delay
Units: Seconds
Range: 0 to 100
Accuracy: +1% and +10 ms
Front Panel LCD display designation: ~ OVolt3PTime
Overvoltage Alarm Pickup
Units: kV (Primary)
Range: 0 to 200
Accuracy: +1% and +1 V secondary
Overvoltage Alarm Time Delay
Units: Seconds
Range: 0 to 3600
Accuracy: +1% and +10 ms
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Auto-Restoration from Under/Overvoltage Loadshed Settings

The Auto-Restoration from Under/Overvoltage Loadshed set-
tings define the high and low voltage thresholds as well as
the timers for the selected mode and limits.

Enable Restoration
Range: Checkbox (Enable or Disable)

Front Panel LCD display designation: VoltRestor
Range: Selection Box (Any Single Phase or All Three Phases)
Front Panel LCD display designation: VoltRestor
Voltage High Limit

Units: kV (Primary)
Range: 0 to 200

Accuracy: £1% and +1 V secondary

Front Panel LCD display designation: VoltRestHiL
Voltage Low Limit

Units: kV (Primary)
Range: 0 to 200

Accuracy: £1% and +1 V secondary

Front Panel LCD display designation: VoltRestLoL
Schedule Time*

Units: seconds
Range: 1.0 to 3600

Accuracy: +1% and +10 ms

Front Panel LCD display designation: Freq:62Sched
Restoration Abort Time*

Units: seconds
Range: 0.1 to 3600

Accuracy: +1% and +10 ms

Front Panel LCD display designation: Freq:62Abort

Transient Time*

Units: seconds
Range: 0.1 to 3600
Accuracy: +1% and +10 ms
Front Panel LCD display designation: Freq:62Trans

Supervise Using BOTH Voltage and Frequency
Restoration Limits*

Range: Checkbox (Enable or Disable)
Front Panel LCD display designation: VoltFregRe

* This setting is also available in the Frequency dialog box. If the
setting is changed in this dialog box, it is also changed in the
Frequency dialog box.
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Frequency

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]

"1 File mManage User Settings Comfigure  Display  Mete

Simplified Setup

| =[E| & 2w

Reclose

Hatk Line Tag

Sensitive Earth

Lowy Set
Voltage

Frequency

Directional

Edit Gruup Mormal

Operations Parameters b

Cpetations Sequence

High Current Lockouk
Zold Load Pickup

Change Setting Group |

Frequency provides over and underfrequency protection as
well as a frequency restoration feature to allow the recloser to
automatically close when frequency returns within configured
settings for a user-settable time.

Any phase can be used for Frequency measurement and
protection as long as that phase is enabled in the Configure:
System Configuration dialog box.

Select CHANGE SETTING GROURP to activate
the SETTING GROUP SELECTION box.

After making changes, always click OK before
clicking CHANGE SETTING GROUR. Otherwise,

Define the frequency
level at which the
protection becomes
active.

Stage 1 Time Delay

ip€ Delay

Set time delays
to coordinate
system frequency
functionality.

Frequency Alarm

Alarm Time Delays

[~ Enable Restoration

[” Supervise Usi

Stage 1 Pickug

Stage 2 Pickyp —

~Underfrequency Tripping

-
Seconds

- Hz
Seconds

[” Enable UFreq Trips

~Overfrequency Tripping—

i
Seconds

He
Seconds

[ Enable OFreq Trips

—Underfrequency Alarm-——

CEm[

Seconds

~Overfrequency Alarm——

o1 e

the change will not be registered.

Seconds

-Auto-Restoration from Underfrequency Loadshed

Restoration Frequency Hz

Restoration Abort Time

X

Cancel |
Help |

Minimum Voltage for
Frequency Tripping

3.6 k¥ (pri]

The voltage restraint threshold
setting is applied to each
available source-side voltage
magnitude independently.

If one or more of the

available source-side voltage

m Seconds

rq BOTH Voltage and Frequency Restoration Li

Schedule Time 300

Transient Time (0.3

Seconds

Seconds

magnitudes drop below this
voltage restraint threshold
setting, all frequency tripping
is blocked. Frequency tripping
is only allowed (not blocked)
when all available source-side
voltage magnitudes are above

this voltage restraint threshold

}Lﬁ:ﬁ'ﬂequency pickup [seeHelp for specified range per ?s{e/m frequency, Hz) \

setting. Availability of source-
side voltage magnitudes is

/

This timer runs when an Underfrequency
action occurs until the Restoration Abort
Time setting expires. This timer will

stop running as a CLOSE occurs or an
overcurrent fault occurs.

Set Schedule Time faster than the
Restoration Abort Time.

This timer runs when
Schedule Timer elapses
and ensures the required
frequency is stable prior
to closing. The Schedule
Timer can stop-and-start

| \
Dictates the

restoration schedule
for the feeder in
relation to other

feeders on the system.

if frequency fluctuates. For

the Transient Timer, the
frequency must be within
the limits for the entire
time in order to close.

determined by the "Connected
PTs Wye/Delta)" settings
in the Configure>System
Configuration dialog box.

Note: Even though the
minimum voltage for frequency
tripping can be set to “0”, the
minimum required voltage
must not drop below 10.5VAC
(sec) for PT inputs [where V
expected/PT ratio >20] or
1.05VAC (sec) for internal
voltage sensors or Lindsey
inputs [where V expected /PT
ratio < 20].
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Under/Overfrequency Pickup

IMPORTANT: Always verify the pickup and alarm
values are appropriate for the system frequency.

Time Delays

Underfrequency Restoration

The Stage 1 and Stage 2 underfrequency and overfrequency
pickup settings define the frequency level at which the pro-
tection becomes active. For underfrequency protection to
become active, the frequency level must be less than the
pickup setting. For overfrequency protection to become
active, the frequency level must be greater than the pickup
setting.

The Frequency dialog box enables you to set two overfre-
quency and two underfrequency pickup settings (Stage 1 and
Stage 2). You can also set a single overfrequency alarm and a
single underfrequency alarm.
Stage 1 and 2 Alarm and Over/Underfrequency
Units: Hertz (Hz)
Range: 46 to 54 (50 Hz)
56 to 64 (60 Hz)
Accuracy: + 0.005 Hz

Front Panel LCD display designation:  UFreg1PU,
UFreg2PU,
OFreq1PU
OFreg2PU

Each under and overfrequency setting has a settable time
delay to coordinate system frequency functionality.

Stage 1 and 2 Time Delays
Units: seconds
Range: 0to 100
Accuracy: 1% and 10 ms

Front Panel LCD Display Designation:  UFreg1Time
UFreg2Time
OFreg1Time
OFreg2Time
Under and Overfrequency Time Delay Alarm
Units: seconds
Range: 0 to 3600
Accuracy: +1% and +10 ms
Note: The over and underfrequency alarms have a factory-defined

50 ms delay programmed into the feature to minimize nui-
sance alarming.

Underfrequency Restoration settings allow the user to specify
if and when the feeder will automatically restore following an
underfrequency trip event. As long as the frequency remains
above the restoration frequency setting, the restoration logic
runs the Schedule Timer. The Schedule Timer is an accumu-
lated timer to provide coordination with multiple devices. This
timer dictates the restoration schedule for the feeder in rela-
tion to other feeders on the system.
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Following an underfrequency loadshedding event, the Form

6 control continues to monitor system frequency. As long

as the frequency remains above the Restoration Frequency
setting, the restoration logic runs the schedule timer. If the
measured frequency drops below the Restoration Frequency
setting, the schedule timer will pause, but not reset. The
accumulated schedule time to this point is retained and when
system frequency once again rises above the restoration fre-
quency, the schedule timer resumes its count from the point
it left off.

All feeders on the system pause their own schedule timers
when the restoration of load elsewhere on the system results
in a momentary frequency decline, until system frequency is
restored to greater than the Restoration Frequency setting.
However, if while the schedule timer is running, the system
frequency again drops to below the Stage 1 Underfrequency
Pickup setting for the Stage 1 Time Delay setting or the
Stage 2 Underfrequency Pickup setting for the Stage 2 Time
Delay setting, the corresponding underfrequency loadshed-
ding stage has again operated system-wide. In this case,
the schedule timer resets, so that the orderly restoration of
all open feeders can once again commence as the system
recovers.

When the schedule timer times out, the feeder is scheduled
to be restored. However, prior to actual restoration, the fre-
quency must also remain above the Restoration Frequency
setting continuously for the Transient Time setting. The
requirement for this final interval of continuous in-band fre-
quency is to ensure that the system has achieved relative sta-
bility before additional load is restored. This postpones resto-
ration as long as momentary instabilities prevent the transient
timer from timing out. Such momentary instabilities can be
due to other, closely scheduled restorations occurring else-
where on the system, or due to other unpredicted generation
or switching events causing a momentary drop in frequency.

If the Form 6 control is not able to successfully restore

the feeder within the Schedule Timer setting following an
Underfrequency Loadshed event, further restoration attempts
are abandoned at the conclusion of the Restoration Abort
Timer. This ensures that feeders are not automatically
restored during situations that prevent system recovery within
the Schedule Time setting.

Note: Even if the transient timer times out, restoration will be inhib-
ited if Overfrequency tripping is enabled and the frequency is
above the Stage 1 or Stage 2 Overfrequency Pickup settings.
If a fault trip occurs, the Form 6 control will not participate in
automated loadshed restoration, even though frequency con-
ditions and schedules may otherwise dictate restoration.

Refer to the end of this section for an example of underfre-
quency restoration scheduling functionality.
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Transient Timer = .3 Seconds Schedule Timer = 15
30

25
20

Restoration Frequency

Units: Hertz (Hz)
Range: 46 to 54 (50 Hz)

56 to 64 (60 Hz)

Accuracy: + 0.005 Hz
Front Panel LCD display designation:

Restoration Abort Time

Units: seconds
Range: 0.1 to 3600
Accuracy: +1% and +10 ms
Front Panel LCD display designation:

Schedule Time

Units: seconds
Range: 1.0 to 3600
Accuracy: £1% and +10 ms
Front Panel LCD display designation:

Transient Time

Seconds Abort Timer = 30 Seconds

5 30 5

15 10 15 10

Units: seconds
Range: 0.1 to 3600
Accuracy: £1% and +10 ms
Front Panel LCD display designation:

Freq:810R:PU

Freq:62Abort

Freq:62Sched

Freq:62Trans

When System Frequency
goes below Stage 1

or 2 Pickup a

Frequency

Shedding Event Occurs

60.0

Pauses when Freq. is <
Restoration Frequency

————— Schedule Timer Runs ——~{ gnd resets if Stage 1 or 2

Underfrequency elements
again operate

Schedule
Timer Expires

Restoration Abort Timer Runs until the Recloser Closes or Time Expires ——————

Frequency must be
> to Restoration
Frequency for
Transient Time

59.9 /
59.8

0.3 seconds

59.7 /

59.6 /

5 5_1 cC
59.5 L ./,}
5 seconds
594
59.3
TIME >
52A:1
0

’0—1

Stage 1 Pickup = 59.6

Stage 1Time Delay = 5 seconds
Stage 2 Pickup =59.3

Stage 2 Time Delay = 0.5 seconds
Restoration Frequency = 59.9

This is only an example of the Underfrequency Restoration Scheduling functionality. Actual
pick-up and time values will vary based on system requirements.

4-59



Kyle Form 6 Microprocessor-Based Recloser Control Programming Guide

Directional

Pro¥iew 4.0.1 - [F6-4.0.1 default (read only).f6e]
] File Manage User Setkings Configure  Display  Meter

Simplified Setup

| 2|3 S| 2%

Operakions Parameters L3 -
Reclose »
Operations Sequence

Haok Line Tag

High Current Lockouk
Cold Load Pickup
Sensitive Earth

Loy Sek

Yoltage

Frequency

Directional
Synic Check:

Maximum Torque

Angle applies to all
Directional elements:
Phase, Ground/SEF, and
Negative Sequence.

Edit Group (Mormal |

Change Setting Group |

The Directional Supervision feature maintains system coordi-
nation from either direction (forward or reverse), as well as cir-
cuit reconfiguration for each protection profile. The Directional
feature applies to phase, ground, and negative sequence pro-
tection.

The Form 6 recloser control contains two directional func-
tions: a positive sequence function to provide directional
measurement for balanced three-phase faults, and a negative
sequence function to provide directional measurement for all
unbalanced faults (phase-phase, phase-phase-ground, and
ground).

Select CHANGE SETTING GROUP to activate the
SETTING GROUP SELECTION box.

After making changes, always click OK before
clicking CHANGE SETTING GROUR. Otherwise,
the change will not be registered.

|

Help | Cancel OK |

—Fault Directional

Maximum Torque Angle - Fault |50 Degrees
Phase Ground/Sensitive Earth Megative Sequence

Mo Supervision

INu Supervision

[ [

INu Supervision

__|Direction Forward

Direction Beverse

Disable/Enable Directional Supervision through these menu options.

Note: Directional is set individually for each overcurrent protection setting
(Phase, Ground/Sensitive Earth, and Negative Sequence).

When Directional Supervision is enabled it allows for overcurrent
tripping only for the direction that is enabled. The direction that is not
enabled will not allow for an overcurrent trip.
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Maximum Torque Angle

The Maximum Torque Angle (MTA) defines the setting at
which the relative angle between the current and the volt-
age produce the greatest operate signal (or torque) from the
directional functions.

Note: One MTA is defined and applies to all Directional elements.
Maximum Torque Angle (MTA)
Units:  Degrees
Range: 01090
Accuracy:  +1 degree

Directional Supervision

Note: Current measuring functions for Phase, Ground, and Negative
Sequence are only supervised when DIRECTION FORWARD
or DIRECTION REVERSE is enabled.

Phase Directional Supervision

The Phase directional torque feature provides accurate direc-
tional supervision for both balanced (positive sequence) and
unbalanced (negative sequence) faults.

Ground/Sensitive Earth
Directional Supervision

Ground/Sensitive Earth directional torque feature pro-
vides accurate directional supervision for unbalanced (zero
sequence) faults.

Negative Sequence
Directional Supervision

Negative Sequence directional torque feature provides
accurate directional supervision for unbalanced (negative
sequence) faults.
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Sync Check

ProYiew 4.0.1 - [F6-4.0.1 default {read only).fee]
"1 File Manage User Settings Configure  Display  Meter

| == & 2|\

Simplified Setup
Operations Parameters
Reclose

Operations Sequence

4
3

The Form 6 recloser control contains capabilities to sync
check based on source and line-side PTs. The PTs are
assumed to be accurate and phase and magnitude supply
the control with a true sinusoidal signal. Sync Check is a fre-
quency measuring anticipatory close feature, with accommo-
dation for static angles.

Review sync check parameters for the application.

Hatk Line Tag

High Current Lackauk
Cold Load Pickup
Sensitive Earth

L Set

Frequency
Directional

Sync Check

Breaker Fail - LEE

The sync check system is a permissive system used to
qualify any close signal to the mechanism, when the system
is enabled via the sync check settings. The sync check has
the ability to close for any combination of dead/live bus/line
condition and to perform anticipatory closing for a live bus/
Voltage live line condition by calculating the slip and leading the close
based on the mechanism closing delay.

The system slip is measured by comparing the sync PT (Vs)
(line) to the selected phase of the three phase BUS PTs. The
slip is then converted to an angular velocity, measured in

degrees/second. The mechanism operating delay setting is
utilized to calculate the “lead angle” or the angle prior to top
dead center (TDC) at which the close will be permitted.

Select CHANGE SETTING GROURP to activate the SETTING GROUP SELECTION box.
After making changes, always click OK before clicking CHANGE SETTING GROUP. Otherwise, the change will not be registered.

M x|

Edit Group |Normal Change Setting Group |

—Sync Check Parameters

Voltage Angle

Degrees
Seconds
Seconds
v o
Vi

v i
Lower Yoltage Limit ¥ [pri]
Upper Frequency Limit Hz
Lower Frequency Limit Hz

Fail to Close Timer Seconds

Mechanism Operating Delay
Static Angle Delay

Dead Threshold

Live Threshold

Upper Yoltage Limit

Help Cancel oK |

—Close Conditions
[” Enable Sync Check Supervision of Closing

When Sync-Check is Enabled,
Allow Closing for...

[~ Hot Line/Hot Bus

[~ Dead Line/Hot Bus
[~ Hot Line/Dead Bus
[~ Dead Lineg/Dead Bus

Define the voltage conditions
allowable on the source (bus) and
load (line) side of the recloser.

Maximum Allowable Closing Angle [degrees], MIN = 0, MAX = 90

/
Sync check parameter settings define the conditions
required to close a mechanism that has two (potentially)
independent systems on either side of it.
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Close Conditions

Sync Check Parameters

Kyle Recloser Type Close Times

Closing
Time

Recloser Type (seconds)
WE, WVE27, VWE, VWVE27,
WVES38X, VWVE38X

with Standard Line-to-Line Closing Coil 0.100

with Low Voltage Closing Coil Accessory 0.165
VSA12, VSA16, VSA20,
VSA12B, VSA20A 0.032
VS012, VSO16 0.050
NOVA 0.045

In addition to the anticipatory close calculation, the sync
check system performs verification on the line and bus volt-
age magnitudes and frequencies to determine that they are
within pre-determined ranges, and that the angular difference
between the two systems is also within a predetermined
range.

For a Hot Line/Hot Bus close, where there is no slip between
the systems, the sync check system allows for permissive
closing after the two systems are within frequency and volt-
age limits, and the angular difference between the systems
has been within the allowable limits for a settable time.

Close Conditions settings define the voltage conditions allow-
able on the source (bus) and load (line) side of the recloser for
a close to occur.

For example, by enabling DEAD LINE/HOT BUS CLOSING,
the recloser allows a close when the source side of the
mechanism is live and the load side is dead. If HOT LINE/
HOT BUS is enabled (and Sync Check) is enabled, the pro-
grammed synchronizing parameters are activated.

Sync Check parameters define the conditions required to
close a mechanism that has two potentially independent sys-
tems on either side of it.

Voltage Angle

Voltage Angle defines the angle proximity of two voltage pha-
sors (line and bus) required for closing to activate.

Units: Degrees
Range: 0to 90
Accuracy: +1%
Mechanism Operating Delay

Mechanism Operating Delay specifies the expected delay in
closing the mechanism. This delay “anticipates” the actual
contact closing, and allows the sync close to “lead” the actual
close when phasors are exactly in sync.

Note: Refer to chart at left for Kyle Recloser Type Close Times.
Units: Seconds
Range: 0.0167 to 0.5
Accuracy: +1% and +10 ms
Static Angle

Static Angle Delay defines the time a close signal is permitted
if the line and bus phasors are within closing parameters, and
their angular relationship is not changing.

Units: Seconds
Range: 0 to 3600
Accuracy: +1% and +10 ms
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IMPORTANT: Always verify the frequency closing limit
values are appropriate for the system frequency.

Dead Threshold

Dead Threshold is the voltage used to compare to the line
and bus voltages to determine if the voltage should be con-
sidered “dead”. If the measured voltage is less than the Dead
Threshold, the line/bus is dead.

Units: Volts
Range: 0 to 200000
Accuracy: +1% and +1 V secondary
Live Threshold

Live Threshold is the voltage used to compare to the line and
bus voltages to determine if the voltage should be considered
“live”. If the measured voltage is greater than the live thresh-
old, the line/bus is live.

Units: Volts
Range: 0 to 200000
Accuracy: +1% and +1 V secondary
Upper Voltage Limit
Upper Voltage Limit defines the upper voltage closing limit.
Units: Volts
Range: 0 to 200000
Accuracy: +1% and +1 V secondary
Lower Voltage Limit
Lower Voltage Limit defines the lower voltage closing limit.
Units: Volts
Range: 0 to 200000
Accuracy: +1% and +1 V secondary
Upper Frequency Limit
Upper Frequency defines the upper frequency closing limit.
Units: Hertz

Range: 56 to 64 (60 Hz)
46 to 54 (50 Hz)

Accuracy: +0.005 Hz
Lower Frequency Limit
Lower Frequency defines the lower frequency closing limit
Units: Hertz

Range: 56 to 64 (60 Hz)
46 to 54 (50 Hz)

Accuracy: +0.005 Hz
Fail to Close Timer

The Fail to Close Timer defines the length of time a sync close is
maintained. After the expiration of the Fail to Close Timer, the close
deactivates, and an alarm is activated.

Units: Seconds
Range: 0 to 3600
Accuracy: +1% and +10 ms
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Breaker Fail - LBB

ProYiew 4.0.1 - [F6-4.0.1 default {read only).f6e]
—| File Manage User Settings Configure  Display  Meter

| 23 & 2w

Simplified Setup
Operations Parameters
Reclose

Operations Sequence
Hak Line Tag

High Current Lockout
Cold Load Pickup
Sensitive Earth

Lo Sek

Yaoltage
Freguency
Directional

Sync Check,
Breaker Fail - LEE

Incipient Cable Splice Fault

Time set to delay the assigned I/O contact closure.

Breaker Fail - LBB

Edit Group |Mormal

4
3

Change Setting Group

The Form 6 control contains a Breaker Fail Indication/Local
Breaker Backup (BFI-LBB) for mechanism monitoring. LBB is
used for applications with a local backup breaker or recloser
in case the recloser is unable to clear the circuit after a trip
command.

The Breaker Fail-LBB dialog box contains a Pickup Delay
timer, a Dropout Delay timer, and an enable setting.

If lockout is enabled for the BFI-LBB logic, then the control
will issue a trip signal (BFI:Trip), and lockout.

The BFI:Trip signal is available in the Idea Workbench Inputs
Targets toolbox to allow the user to configure an output con-
tact I/0.

LBB Pickup Delay
Units: Seconds
Range: 0.3to0 10
Accuracy: +1% and 10 ms
LBB Dropout Delay
Units: Seconds
Range: 0.2to 10
Accuracy: +1% and +10 ms

Breaker Fail - LBB

E Seconds

0.2 S Seconds

[~ Enable BF-LBB Lockout

LBEB Pickup Delay
LBB Dropout Delay

Cancel

Help

ok

Pickup Delay [sec], MIN = 0.3, MAX =10

Time set to reset the assigned I/O contact closure
after the recloser returns to the normal state.

; 0=BFI-LBB T1ip

ol

Example of basic logic for Breaker Fail - LBB.
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Incipient Cable Splice Fault

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]

~] File Manage User Sethings Configure  Display  Meteri

| 2|&| &2\

Incipient Cable Splice Fault Detection (5elf-Clearing Fault Detection) ﬂ

SCFE

SCF:50
SCF:CA
SCFRA

SCEW

—Group Independent Settings...

Simplified Setup
Qperations Parameters
Reclose

Operations Sequence
Hak Line Tag

High Current Lockauk
Cold Load Pickup
Sensitive Earth

Low Sek

Yoltage

Frequency
Cirectional

Svnc Check,

Breaker Fail - LEE

Incipient Cable Splice Fault

Mektering

3
3

The incipient cable splice fault (ICSF) detector algorithm rec-
ognizes the unique waveform characteristics that occur in the
days preceding a pending cable splice failure due to water
ingress. By monitoring how often this waveform footprint
occurs over time, the user can obtain a highly reliable indica-
tor of impending cable splice faults.

Before a cable splice fails, water seeps into the splice causing
a line-to-ground fault. The result is a waveform that is best
described as a 1/4 cycle self-extinguishing fault.

The second characteristic of incipient cable splice faults is
that they occur with increasing frequency over time. The Form
6 control ICSF algorithm provides the ability to sense the total
number of occurrences as well as the number of occurrences
that occur during a programmable time period.

Note: Current limiting fuse operations can occasionally gener-
ate a waveform that will be counted by the ICSF detector.
However, these events are very limited in number compared
to the number of counts that will occur prior to an actual
cable splice failure.

Refer to Front Panel Operation - Self-Clear Fault Menu
section of this manual for additional information.

Cancel Help 0K

Clear SCF counters on the connected control... ——

Clear SCF counters...

’—Details...

|—Tu view the SCF counters and alarms [below] and settings [above] on the connected control, Go Online...—|

SCF Counts and Count Alarms... [ 1) [0 (1) ICI (1)
SCF %Rates and Pate Alarms... [0 (7] [o | () (o (1) Go Online |
[Rate values in 26 of Alarm Threshold] A-Phase B-Phase C-Phase

These green 0 alarm status indicators will
display as a red 1 if an SCF alarm is present.

Go Online to view SCF counters, rates, and alarms.
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Self-Clearing Fault Detection Enable
SCF:E

Range: 0 = N (Disable)
1 =Y (Enable)

Self-Clearing Fault Current Threshold
SCF:50

The fault current must exceed this level to initially arm the
ICSF logic. This would typically be set to 80% of the avail-
able short circuit current on the feeder. This prevents the logic
from registering excessive fault counts.

Units: Amps
Range: 1 to 10000

Self-Clearing Fault Alarm Pick-Up
SCF:CA

This is an absolute counter of the number of characteristic
waveform signatures detected.

Units: Counts
Range: 1 to 100

Self-Clearing Fault Rate Alarm Pickup
SCF:RA

This alarm will pick up and latch when Self-Clearing Fault
Rate Alarm Pickup (SCF:RA) faults are detected in the SCF:W
user-specified period of time.

Units: Counts per time period specified in the Self-Clearing
Fault Occurrence Rate Window (SCF:W)

Range: 1 to 100 per SCF:W

Self-Clearing Fault Occurrence Rate Window
SCF:wW

This is the time period over which the number of counts is
evaluated. This is a sliding window.

Units: Hours
Range: 1 to 168
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Metering

Pro¥iew 4.0.1 - [F6-4.0.1 default (read only).f6e]
"~ File Manage User Sethings Configure Display  Meter  Setup.

| 2|H| S| 2N

The Metering Settings dialog box enables the user to pro-
gram Demand Metering, Alarm Data, and Power Factor

Sirnplified Setup The metering module of the control calculates and maintains
Operations Parameters P L the power-related settings for the demand integration, alarm
Reclase » thresholds, and power factor alarms. All metering informa-
Ciperations Sequence tion is programmed from the ProView interface software.

Hok Line Tag Information is viewed from the Form 6 recloser control front
High iCurrent: Lockout: panel LCD display.

Zold Load Pickup

Sensitive Earth

Lawy Set

Yolkage

Frequency

Directional

Sync Check.

Breaker Fail - LBB

Incipient Cable Splice Fault

Mekering

Presets

Set the time interval over which the peak demand current is calculated.

Metering Settings

/. x|

Edit Group (Normal

| Change Setting Group J\
Select CHANGE SETTING GROUP to activate

the SETTING GROUP SELECTION box.

—Demand

Intersal

| Phase
kW - 1P
kvar-1P
kv - 3P

kwvar- 3P

—Alarm Threshold

Iﬁ:I . After making changes, always click OK
minutes before clicking CHANGE SETTING GROUP,

Otherwise, the change will not be registered.

Amps
kw
var
Cancel
kw Hel
p
var

0

bl

Set the Demand threshold limits. If any limit is

exceeded, the respective alarm is activated.

Power Factor
PF Alarm

Alarm Delay

Seconds T Set the Power Factor Alarm and Alarm Delay.

Demand Meters Intersal [min], MIN = 1, MAX = 60
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Demand Metering

Demand-metered values are programmed for a specific for-
ward or reverse metering direction.

The Demand Interval setting defines the time interval over
which the demand value is calculated.
Demand Interval
Units: Minutes
Range: 1 to 60
Accuracy: +1% and 10 ms

The Demand Alarm Threshold settings define the measured
demand values. If any value limit is exceeded, the respective
demand alarm activates.

Phase Current Threshold
Units:  Primary Amps
Range: 10 to 2000
Accuracy:  +1%
Single-Phase Real Power (kW-1P) Threshold
Units: kW
Range: 10 to 15000
Accuracy: £1%
Single-Phase Reactive Power (kVAr - 1P) Threshold
Units:  kVAr
Range: 10 to 15000
Accuracy: +1%
Three-Phase Real Power (kW - 3P) Threshold
Units: kW
Range: 10 to 15000
Accuracy: +1%
Three-Phase Reactive Power (kVAr - 3P) Threshold
Units:  kVAr
Range: 10 to 15000
Accuracy: 1%
Power Factor Alarm Threshold
Units: per unit
Range: Oto 1
Accuracy: 1%
Power Factor Alarm Time Delay
Units: seconds
Range: 0 to 3600
Accuracy: +1% and +10 ms
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Presets

ProYiew 4.0.1 - [F&6-4.0.1 default {read only).fee]
] File Manage User Setkings  Configure  Display  Meter

Simplified Setup
Operakions Parameters
Reclose

| =& S[ 2w

Operations Sequence
Hak Line Tag

High Current: Lockout
Zold Load Pickup
Sensitive Earth

Ly Set

Voltage

Freguency
Directional

Sync Check

Breaker Fail - LEB
Incipient Cable Splice Fault
[Mekering

MM Setup and Password

Counter Presekts

—Target % Duty Cycle Used [I1.5]
Ground o | Phase A
Cancel |
D A Phase ||] | Phase B
Help |
D B Phase [0 | Phase C

Counter Presets are the operation counter and trip counter
settings preset on a per-phase basis. Counters include:

Ground and A, B, C Phase Targets
Sensitive Earth Fault (SEF) Target
Recloser Interrupting % Duty Cycle Used

Upon setting the counters or duty cycle information, clicking
on the Preset button will immediately download the values to
the control (provided the PC is connected to the control).
These items are not part of the setting file and are not updat-
ed when a setting file is sent to the control from the PC. This
allows the user to make setting changes independent of the
counters.

Clicking OK will only save changes
until ProView goes online with the
control. At that time, any changes will
be overridden by the active scheme.

x|

R
p ) ser

—Operations

Preset

Clicking on the Preset button immediately
presets all of the counters to the values.
Therefore, you must enter the intended
values in all of the fields before clicking on
the Preset button.

7

b ]

Since ProView executes the preset
operation by modifying the values directly
on the control hardware, the Preset button

Trip and Target Counters

Recloser Interrupting Duty Cycle

is only active if you have a communications
connection established with the control.

Trip and Target Counters are preset to zero for a new recloser.

Note: If retrofitting an existing recloser, preset the control counters
to match the recloser counters.

Each phase of the recloser incurs wear based on the current
interrupted and the number of times the interruption occurs.
The measurement of this wear is I'°. The Counter Presets are
set to zero when used with a new recloser.

Note: If retrofitting an existing recloser, preset the control counters
to match the recloser counters.
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MMI Setup and Password

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]
—] File Manage User Settings Configure  Display  Meter

Simplified Setup

| 23| & 2w

Operations Parameters L3 .
Reclose r
Operations Sequence

Hot Line Tag

High Current Lockaut

Cold Load Pickup
Sensitive Earth
Laow Sek

Woltage
Frequency
Directional

Sync Check,
Breaker Fail - LBE
Incipient Cable Splice Faulk
Mekering

Presets

MMI Setup and Passw

Settings Group Selectar

MMI Reset Menu =0; Menu Foot

lall [zt e : Primary Metering

=2: Reset Targets

MMI Message Time =3: Sequence of Events

=4; Text Messages

=b; Settings

[v Enable Display Powel =6; Operations Counters
=7; Alarms

Check box to enable Display Power
Saving Timer.

Pt Secbup and Password

Passward |] |

MM Fesel Menu [=0: Menu oot !

MMI Reset Time [5on ]

MMl Message Time

v Enahle Display Power Saving Timer

Digplay Power Saving Time [li.l:lll ]

The MMI Setup and Password dialog box is used to set the
Form 6 recloser control with the Settings password required
to access secured device settings through the control front
panel (MMI).
Password
Units: Up to four digits
Range: 0 to 9999

CAUTION: Security Hazard. Security features must be
user-configured for implementation. Failure to implement
security features may result in unauthorized access to unit.

G151.0

MMI Reset Menu

This menu lets the user choose what screen the Form 6 con-
trol front panel will revert to after a defined period of inactivity.
These choices are the same as some of the front panel short-
cut keys.

COUNTER

MMI Reset Time

Front panel MMI auto-reset time after front panel inactivity.
Units:
Range:

seconds
0 to 100000
MMI Message Time
Display time for Workbench-generated MMI text messages.
Units:
Range:

seconds
0 to 50000

Display Power Saving Time
Inactivity time after which MMI backlight is dimmed (if power

=l saving is enabled).
Units: seconds
Range: 0 to 100000
0K,
Cancel
l!r.IE

Up to 4-diglt passwond for secured MM meno bems [1S9999), MIN = 0, MAX = 9998
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Setting Groups Selector

Pro¥iew 4.0.1 - [F6-4.0.1 default (read only).fee]
"] File Manage User Settings Configure Cisplay  Meter

| 22 B 2w

Simplified Setup

Operations Parameters L3 .
Reclose 3
Operations Sequence

Hotk Line Tag

High Current Lockouk
Cold Load Pickup
Sensitive Earth

Laowe Sek

‘oltage

Frequency

Directional

Sy Check

Breaker Fail - LBE
Incipient Cable Splice Fault
Metering

Presets

MMI Setup and Passward

Settings Group Seleckar

Copy Setkings Group

Settings File

Settings Lisk

Wirtual Test Setup 3

The Setting Groups Selector dialog box enables the user to
Modify or View any of the four settings groups and program
the active group. This is accomplished via the Settings Group
Selection dialog box.

Active Profile is the setting (Normal, Alternative #1, Alternative
#2, Alternative #3) that is in use after it has been downloaded
to the control.

Edit Profile allows the user to view and change any of the
four setting profiles (Normal, Alternative #1, Alternative #2,
Alternative #3), including the active profile.

Note: Changes to the active profile will not become active until the
edited profile is downloaded to the control.

Settings Group Selection il

Active Profile

Edit Profile

j (0] 4 I
Cancel |
Help I

INurmaI

Normal j

Alternative #1
Alternative 82

Alternative #3
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Copy Settings Group

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fee]
] Fil=  Manage User Setkings Configure  Display  Meter

| 23| 22w

Simplified Setup
Operations Patameters
Reclose

Operakions Sequence
Hat Line Tag

High Current Lockouk
Cold Load Pickup
Sensitive Earth

Lo Set

Woltage

Frequency

Cirectional

Svnc Check

EBreaker Fail - LEG
Incipient Cable Splice Faulk
Metering

Presets

MMI Setup and Passwiord
Settings Group Seleckar

0_ oL FI

Settings File
Setkings Lisk
‘irkual Test Setup

3
3

CAUTION: Equipment misoperation. Copying a
setting group overwrites all settings in the “Copy
to Group” setting group. Unplanned or inadvertent
changes to all of the settings in a setting group can
result in equipment misoperation, equipment damage,
and personal injury.

T296.0

— The Copy Settings Group dialog box enables the user to
copy profile settings from one setting group (Normal,
Alternative #1, Alternative #2, Alternative #3) to another.

IMPORTANT: Program all protection profiles for appropri-
ate system application. Unused alternate profiles (Alternate
Profile #1, Alternate Profile #2, Alternate Profile #3) should
be programmed with the same settings as one of the appli-
cable profiles. The default settings on unused alternate
profiles can cause unnecessary outages if they are left at
the default levels.

Copy to setting group:

Group Copy

Copy from setting group: INmmal

X

Copy group _ |

Cancel |

Mormal

Alternative #1

Alternative #2
Alternative #3
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Settings File

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]
—1 File Manage User Settings Configure  Display  Meteri
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Simplified Setup
Operations Parameters
Reclose

Operations Sequence
Hat Line Tag

High Current Lockout
Cold Load Pickup
Sensitive Earth

Lo Sek

Yoltage

Frequency
Directional

Synic Check,

Breaker Fail - LBE

Incipient Cable Splice Faulk

Metering
Presets

MMI Setup and Passward

Settings Group Selector
Copy Settings Group

Settings File

Sektings List
Wirkual Tesk Setup

The Settings File Read/Write dialog box allows the user to
read from a setting file or write the current user settings from
the control into a file.

All user settings can be read from and written to the software
* L files. The scheme stores these User Settings files with the

r name Control_Settings_*.txt. Replace the * with a unique
name for the setting file.

Settings File Read,/Wri |
oK
Write to Settings file | —I
c |
Head from Settings file | &I
Help |
savens 21|

Save i I i) FormE j L 5 Ef-

| Bitmaps
| HelpFiles
i LibFiles

Save

e
Cancel |

File narme: |I:|:|ntrcul_5 ettingz_" tut

=l

Save as type: |.-i‘-.II Filez [*.7]
o

4-74




!

.
SAFETY

$280-70-4

Settings List

= The Settings List screen enables the user to view and print
- ProvicyiiIE [F6-4.0.1 default (read only).f6e] the Key Settings List for the Form 6 control. This list shows
" File Manage User | Settings Corfigure Display Metel  the following settings for each profile:

J =|E| &| ®|x2 Smelfied Setup Overcurrent Settings
Operations Parameters L3
e Phase
Reclose *
Dperations Sequence e Ground
sl i g e Negative Sequence
High Current Lockout
L4 r v
Cold Load Pickup User Curve
Sersitive Earth Operations Sequence
Laww Set e Phase/Neg Sequence
tiellz 2 e Ground
Frequency
Directional Reclose Intervals
Sync Check ¢ Phase/Neg Sequence
Breaker Fail - LEE e  Ground
Incipient Zable Splice Faulk .
Metering Cold Load Pickup
Presets e Phase
MMI Setup and Password e  Ground
Settings Group Selector N tive S
[ )
Copy Setkings Group egative sequence
Settings File Frequency
Settings List e Underfrequency
Yirtual Test Sefku »
£ e Qverfrequency

e UF Loadshed Restore
ReclsTime and Control
Reclose Retry
Voltage

e Undervoltage

e Overvoltage
Sensitive Earth Fault
Directional Control

Low Set
e Phase
e Ground

¢ Negative Sequence
Sync Check
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Key Settings List

Print Preview | Print | {"Done

| Device Identity

o UserDeviceMame Faorme

| Overcurrent Settings Normal Alternate 1  Alternate2  Alternate 3

: Phase:
FPhsTripBlk Lnblocked Unblocked Unblocked Unblocked
FastTripBlock Lnblocked Unblocked Unblocked Unblocked
TCCPMInTrip 100 100 100 100

- TCC1PCuUree 106 104 104 104

- TCC1PMultEnable Disable Disable Disahble Disahle
TCCTPMult 1 1 1 1
TCC1PAddERable Disable Disable Disable Disable
TCC1PAdd 0 1] 1] 1]

- TCC1PMRTAERaDIe Disahle Disahle Disahle Disahle

| T b ACT 0N i ) 0 o4 0 o4 0 o432
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Virtual Test Setup

The Virtual Test Set (VTS) enables the user to test Settings
— and Idea Workbench programming. The VTS permits the user
| File Manage User | Settings Configure Display  Met  to create a fault event and literally "play it" through the logic

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]

J ﬁl El gl @ I ¥, Simplified Setup contained within the Form 6 recloser control scheme file. The
Dperations Parameters L VTS generates virtual data as it would normally be produced

Reclose Y by the control hardware’s analog-to-digital converter circuitry.
Operations Sequence During this playback, it is possible to view the behavior of
Hat Line Tag the control from the Application Diagram view, any of the
High Current Lockout Oscillography views, or in the Idea Workbench.
Cold Load Fickup The VTS also permits the testing of multi-shot reclosing by
Sensitive Earth allowing faults to remain permanent for a given number of
Lo Sek reclose operations. Conversely, the VTS can be set to clear
Yolkage a fault without control intervention, to simulate a remote fault
Frequency clearing event. The VTS also contains a full set of frequency
Direckional tools to test load-shedding algorithms.
Svnc Check There are two ways to configure the Virtual Test Set.

Breaker Fai - LBE e Define actual current voltage and current magnitudes

el o 2 i Zpliee Feul during pre-fault, fault, and post fault conditions.
Mekeri

= e Define a system model and initiate a fault. With this
Fresets method, the VTS computes the appropriate voltage
MMI Setup and Password ' P pprop g

) and current signals to generate.
Settings Group Selector

Copy Sethings Group
Settings File
Settings Lisk

Wirtual Test Setup Fixed Faulk Setup
Madel Faulk Setup
Show Model Resulks
Fault Drynamics Sekup

Note: Changing VTS settings is not permitted while viewing an
event record opened from a file.
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Fixed Fault Setup

ProYiew 4.0.1 - [F6-4.0.1 default (read only}.fee]
—1 File Manage User Settings Configure  Display  Me

| 2|d| &[ 2%

Fized Fault Setup

Simulator will drive scheme with Fixed

Simplified Setup

Operations Parameters b

Reclose

Operations Sequence
Hat Line Tag

High Current Lockout
Cold Load Pickup
Sensitive Earth

Lo Set

Yoltage

Frequency
Directional

Sync Check

Breaket Fail - LEE

Incipient Cable Splice Faulk

Metering

Presets
MMI Setup and Passward
Settings Group Selector
Copy Setkings Group
Settings File
Setkings Lisk

The Fixed Fault Setup box permits the user to select whether
the fixed phasors as defined in the dialog box or the com-
puted phasors resulting from the model method will be used
during the VTS event.

The settings are divided into three voltage and currents sec-
tions: pre-fault, fault, and post-fault periods.

Note: There are no currents to define for the post-fault period as it
is assumed the breaker has cleared the fault. The time dura-
tion of the pre-fault period is defined in the Fault Dynamics
Settings dialog box.

The Fault Dynamics dialog box controls the timing of when
the VTS switches from the pre-fault, fault, and post-fault peri-
ods. Refer to Fault Dynamics Setup section of this manual
for additional information.

Fized Fault Setup
Model Faulk Setup
Show Model Resulks

Fault Dvnamics Setup

phasors, as entered below.

CEIITET N x|

|5Imu|.|1nnr will drber scheme with Floed phasors, as entered below, j

Slmulatar will dive scheme with Flxed-phasaors, as eniered helow.
|Simulabar will deive achems with bidiedenved phasors, ignomng those entered below. |

Manmitmde  Phsx Manniturle  Phace

Manage Simulation Files |

~Pre-Fault [Time T0]... ~Fault [Time T1]...

Magnitude  Phase Magnitude Phase oK
L [ o = T— — |
1B 50 | 120 | || [s0 | 120 |

Help |
Ic [50 | [120 | || [50 | [120 |
Fault-Clearing [Time TC)...—

IN |ﬂ | |I] | |5I]I] | |-g|] | Magnitude Phase
va | [r.2 | o | || [2 | [o | | 2 | [o |
VB | 7.2 | 120 | || 7.2 | 120 | |][7-2 | 120 |
¥ | 7.2 | [120 | |[[7.2 | [120 | || 7.2 | 120 |
W r2 | o | |2 | [0 | |2 | [0 |
v | 7.2 | 120 | |[[7.2 | 120 | || 7.2 | [-120 |
vZ | 1.2 | 120 | || [7.2 | 120 | || [7-2 | 120 |
Details...

T
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Model Fault Setup
Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).foe]

"~ | File Manage User Setkings Configure  Display  Met

| 2[d S| 2w

Simplified Setup
Operations Parameters L
Reclose 4
Operations Sequence

Hak Line Tag

High Current Lockoot

Cold Load Pickup

Sensitive Earth

Loww Set

Yalkage

Frequency

Directional

Swnc Check

Breaker Fail - LEB
Incipient Cable Splice Fault
Metering

Presets

MMI Setup and Password
Setkings Group Seleckor
Copy Setkings Group
Setkings File

Sektings List

Yirkwal Test Setup

The Model Fault Setup dialog box permits a fault type to be
specified. ProView will then calculate the appropriate phasor
values to be applied before (pre-fault) and during the fault peri-
od. The result of these calculations can be seen in the Results
of Model Fault Calculation box after INIT (on the Simulator

Control bar) has been clicked on. Refer to Show Model

section of this manual for additional information.

This box permits the user to select whether the fixed phasors
as defined in the dialog box or the computed phasors resulting
from the model method will be used during the VTS event.

radel it Setw x

|3:'|||ula1ur will drive scheme with Fixed phasors, ignoring Model data enlered belos, j

Slmulator will drbve scheme with Floed

hazors, lanoring
Simulator will dribve scheme with Model derbeed phasors, per =

Muodel data entered below.

fing= entered below.

Fixed Faulk Setup

Model Fault Setup
Show Model Resulks

Fault Dynamics Setup

Model Fault Setup

Simulator will drive scheme with Fixed phasors, ignoring Model data entered below.

Manage Simulation Files |

|a-10-B, Bto-C. C-to-A =

—Fault Setup..
Distance
Type IPhase-Gruund [AG unless Rotated) j
Rotation

Fault Impedance, Zf |1 +0

PPG-fault Ground Impedance [1+j0

OK |
Cancel |
__Help |

Help

—System Setup..

One Per Unit L-N kv

ZS0 [3+j9 | ZL0 (3+j9 | ZR0
ZS1 [1+j3 | ZL1 143 | ZR1
ZS2 [1+j3 | ZLZ (143 | ZR2
V5 |1 | Power Angle YR

DC-Offset Time Const

[30+j90

[10+j30

10+j30
1

1

—Details...
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.DIStance,to fault Type Phase-Ground [AG unless Rotated) j =
in per unit of the Sommtms Sty " A
specified ZL1 Rotation - - -
; Pl S wl wtion Sming i Dbl |
impedance. Phase-Phase-Ground [BCG unless Rotated) L
Fault Imped it Shem i Seflingd b ek |
Balancgd Three-Phase - |
— . . — = T Whre ol vl Coftongn [ an Diok
\ ]
lI drive scheme with Fixed phasors, ignoring Model data entere 'l
~ Fault Sctup..\
Distance Manage Simulation Files |
Rotation None j
Type IPhase—Gruund [AG unless Rotated) j //
Rotati — = | Faultimpedd s 10-B, B-to-C, C-to-A
otation IA‘tD‘B: B-to-C, C-to-A =7 0K I PPG-fault Gr|A-to-C. B-to-A, C-to-B
T T
Fault Impedance, Zf [11j0 | MI
PPG-fault Ground Imped%h +0 | Help I

For phase-to-phase-to-ground The value of the fault impedance as it applies to
faults, this is the impedance phase-to-phase, phase-to-ground, and balanced
applied between the two phases. three-phase faults between ground and the fault.
System Setup.. t
m Set
ZS0 [3+j9 | ZL0 [3+j9 | ZR0 [30+j90 | System Setup
zs1 [i+3 | zL1 143 | ZR1 [10+j30 | This section of the Model Fault
782 [ie | 22 [i+3 | ZR2 [to+j30 | Setup box contamsdag of t?}e set-
tings necessary to define the sys-
Vs 1 Power Angle |20 YR 1 . oo
| | | | tem impedance characteristics.
One Per Unit L-N k¥ DC-Offset Time Const Note: All impedances are per unit.
The actual base unit is not
_Details... required, just that all quantities
are on the same base.
Setting Description Range
ZS0 Zero Sequence Source Impedance No limit
ZS1 Positive Sequence Source Impedance No limit
752 Negative Sequence Source Impedance No limit
VS Voltage Source 05-2
ZL0 Zero Sequence Line Impedance No limit
VAR Positive Sequence Line Impedance No limit
Z12 Negative Sequence Line Impedance No limit No limit
Power Angle The angular difference between the local and remote bus Thevinen voltages. 0-0360 degrees
ZR0 Zero Sequence Remote End Impedance No limit
ZR1 Positive Sequence Remote End Impedance No limit
ZR2 Negative Sequence Remote End Impedance No limit
VR Remote Source 0.5-2
One Per Unit L-N kV Value in Primary Volts for One Per Unit 1-25
DC-Offset Time Const The model parameters and fault incidence angle chosen may result in a DC 1e-12 minimum
offset occurring during fault initiation. This setting defines the DC decay
time constant for fault currents.
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Show Model Results

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]
") Fle Manage User | Settings Configure Display Metering ‘Workbench window

| == & 2(x [E_conni

Simplified Setup
Operations Paramekers 3
Reclose »

Operations Sequence
Hok Line Tag

High Current Lockout:
Cold Load Pickup
Sensitive Earth

Low Set

Vaoltage

Frequency

Cirectional

Swnec Check

Breaker Fail - LEB
Incipient Cable Splice Fault
Metering

Presets

MMI Setup and Passwaord
Settings Group Selector
Copy Setkings Group
Settings File

Settings Lisk

R Poy

Fixed Fault Setup
Madel Faulk Setup
Show Model

Fault Dynamics Setup

Fault Dynamics Setup

ProYiew 4.0.1 - [F6-4.0.1 default (read only).f6e]
: File Manage User | Settings Configure Display Metering  “Workbench  Window
Simplified Setup

= 2 CONNI
J ElEl @lﬂi Operations Parameters 3 E
Reclose 4

Operations Sequence
Hotk Line Tag

High Current Lockout
Cold Load Pickup
Sensitive Earth

Lowe Set

Woltage

Frequency

Directional

Sync Check

EBreaker Fail - LEE
Incipient Cable Splice Faulk
Metering

Presets

MMI Setup and Password
Settings Group Selector
Copy Settings Group
Settings File

Settings Lisk

‘irtual Te

R Poy

Fixed Fault Setup
Model Fault Setup
Show Model Results
Faulk Dynam

The Model Fault Calculation dialog box shows the results of
the calculations from the values entered into the Model Fault
Setup dialog box.

T =
Imltiadize the simulstor lo relresh these resulls [See the *Manage'™ mens]
L o |
Mhaze Componends,. Symmeciric Componcnlys Cancel
Aprimary  degrees Help |

W ] bnses |
n o] pwasas
L ] [sas

W primary  degrees

wm _jee
I —
b N T

Simulation_Scilingn_*.ta

Hesd Simuistion Settings from Oisk.,

Wrlle Simvulation Setings o (Nak... [

Wiew Simslation Seftings File on Disk... |

The Fault Dynamics Setup dialog box contains the settings
that define how the Virtual Test Set progresses from the pre-
fault to fault, and then from fault to post-fault conditions.

The settings available in this dialog box are used for two pur-
poses:

e To control the pre-fault, fault, and post-fault transitions.
e To simulate system frequency shifts.

=
Faull Application Time [T1] Elﬁ oK
Max Faul Duratian (TO) 1 Caneel
Vault-Clesring Time [T 17145 e
Simulatien Halt Time [TE] 12345 ]
Heclaner M Trip Delay (D07 —

SHp fraan T1 s TC n 1
Fawl is Permancel ﬂ SHp* fram T1 1 TC _'1'3 =

Sllp* drom T1 80 TC n

—
[hetadls...

Fauh Simulstion: Application Time jsec]

Smlalien_Setings_*.ba

Aead Simulatinn Settings from Disk_. |
Write Simulation Setings tn Disk. |
Virw Simulation Settings File on Disk_ |
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Fault Dynamics Setup Dialog Box

automatically stopping. Counting starts at the beginning of the whole simulation.

Setting Description Range
Fault Application Time (T1) This is the number of seconds into the simulation that the VTS transitions from No limit
the pre-fault to fault conditions. This should be long enough for any control algo-
rithms to stabilize (approximately 0.1 sec).
Maximum Fault Duration (TD) | Maximum fault duration in seconds. This timer starts when the fault initiates. No limit
After it expires, the VTS jumps to the post-fault phasors. This timer resets with
each reclose event.
Fault Clearing Time (TC) Maximum clearing time. Similar to Maximum Fault Duration, except this timer No limit
starts running at the beginning of the entire simulation and continues running
through all reclose events.
Simulation Halt Time (TE) This defines the maximum amount of time the simulation will free-run before No limit

Recloser Mechanism
Trip Delay

The time delay that occurs before the virtual recloser in the VTS trips 0 —-3600
seconds Trip Delay after the scheme initiates a TRIP command. This time delay
appears in the time it takes for the current to stop flowing and for the simulated
52a contact to change status.

0 -3600 seconds

at time T1.

Slip from T1 to TC Change in system frequency that occurs at time T1 (fault). Frequency restores to | Delta Hz
original frequency at time TC.

Slip’ from T1 to TC Rate of change of the system frequency that occurs at time T1. Hz/second

Slip” from T1 to TC Rate of acceleration of the rate of change of the system frequency that occurs Hz/sec2

Fault Box Settings

This drop down box enables the user to control how the
simulator interacts with the recloser scheme. Select from the

following settings:

e Fault Clears after First Trip: After trip, the Virtual Test
Set goes immediately to post-fault phasors.

Fault is Permanent

Fault is Permanent

Fandt Cryriasnins Selug

Fault Application Time (T1)  [E |
Max Fault Durstion (10} [iri01 |
Fault-Clearing Time [1C) [1zaes
Simelntion Hal Time (TE]  [17245 |
Ficclnaes Mechanism Trip Delay [0z

|Fault is Permanent =

Details._
Fault Simsulathon: &pplication Thne [sed

Simalation_Semings_*.ta

Fault Clears after First Trip
Fault Clears after Second Trip
Fault Clears after Third Trip

SOrs.

] phasors.

Slig drom TN 1o TG \-
Slig" fram T1 ta TC n
Slig™ from T1 1 TG 7]

Feead Simulaion Sefiings trem Disk.. I

Write Slmwulation Scitiags te Disk_ I

View Simalntisn Settings File om Disk.. |

e Fault Clears after Second Trip: Upon reclosing after first
/j trip, the VTS returns to the fault condition phasors.
After the second trip, the VTS goes to post-fault pha-

e Fault Clears after Third Trip: Upon reclosing after first
and second trips, the VTS returns to the fault condition
phasors. After the third trip, the VTS goes to post-fault

e Fault is Permanent: Upon any reclosing operation, the

ﬁ: VTS returns to fault condition phasors regardless of
Help | how many times the control has tripped.
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Simulation Settings

ProYiew 4.0.1 - [F&-4.0.1 default {read only}.fee]

" File Manage User Settings Configure  Display  Metering  Workbench  Window

| &= &2

Simplified Setup
Operations Parameters 3

B CONNE

Reclose 2
Operations Sequence

Hok Line Tag

High Current Lockout

Cold Load Pickup

Sensitive Earth

Low Sek

Vaoltage

Frequency

Directional

Sync Check

EBreaker Fail - LEE

Incipient Cable Splice Fault
Metering

Presets

MMI Setup and Passwaord

Settings Group Selector
Copy Settings Group
Setkings File

Settings List

wirkual

R Poy

Fixed Fault Setup
Model Faulk Setup
Show Model Resulks
Fault Dynamics Setup

Fisied Fault Sebug

The user can save and/or restore all of the simulation settings
and create a whole library of standard simulations to load and

run as needed.

To save, view or load simulator settings, go to any of the four
options available in the Virtual Test Setup dropdown menu.

Access the Simulation Settings from the Fixed Model Setup
or Model Fault Setup dialog boxes by clicking on MANAGE

SIMULATION FILES.

simulater will drive scheme with Fieed

Pre-Fault [Time T0)...
Magmitude  Phose

Fault [Time T1]..

Magmitude  Phose

shagers, 88 entercd below,

Manage Simulation Files

Faull Setup..

orstnce

0K

Mannage Simulation Fles

i Rsbain_Semhe gra_* 1at

[
Ei k.
Hlead Sariaies Seags e 0 | ] :
Wate i maisten etirga s Deko |
Wi Wil Sotlingn Hiln s Dink . i

Access the Simulation Settings directly from the Show Model

Results or Fault Dynamics Setup dialog box.

[Erks sl Mool bl Carbition x
Initiadize the simulstes to retresh these resulis [See the "Mansge' menu|
_ ok |
Phase Components_ Hymmehic Compesncnta Cancel
Aprimery  degrees Aprimary  degrees Help |
L — O —
O — O
L — (T S T
W primary  degrees k¥ primary  degrees
LT T— T — T —
W] L TR § T F TR
w i I —
Simulation_Settings_".5a
Fie s Simudatinn Scfings iram Disk_ |
W Simulatian Senlngs ts Disk |
View 5 Semags File on Disk.. |

ok ornamica st =
Fault Application Time 11 [XF | oK
M Fault Duenion (10} Cance
Faust-Clesring Time [T 12144 Help
Simulatien Halt Time [TE] 12345
Heclaser Mechanlsm Trip Delay [0y
Sopmnine ]
|Fn|1 s Permancsl ﬂ SHp" frem T1 s TC D
LT —

Dheladls...

Faull Simulstion: Agplication Time [sec]

famisdatian_Setings_*ba

Aead Si

Senings from Disk_.

Write S

Senlings o Disk..

Wiew Simulation Sefings File on Disk_
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Manage Simulation Files x|

—Simulation_Settings *.t<t

OK |
Cancel I

Read Simulation Settings from Disk...

Write Simulation Settings to Disk...

View Simulation Settings File on Disk...

Read Simulation Settings

1. Click on READ SIMULATION SETTINGS FROM DISK.
A standard Microsoft® Windows® Open File dialog box will
appear.

2. Select the file to read.

The file will open and the settings in this file will overwrite any
settings in the existing Fixed Fault Setup, Model Fault Setup,
and Fault Dynamics settings dialog boxes.
Save Simulation Settings

1. Click on WRITE SIMULATION SETTINGS TO DISK.
A standard Microsoft® Windows® Save As settings dialog box
will appear.

2. Assign a long, descriptive file name.

Note: [t is recommended that the file name begin with the
string "Simulation_Settings_". This will result in showing
only VTS files when using the Read or View buttons.

For example, a file name of "Simulation_Settings_Close-
in Fault without reclosing.txt" is more descriptive than
"Simulation_Settings_Fault001.txt".

View Simulation Settings
1. Click on VIEW SIMULATION SETTINGS TO DISK.

A standard Microsoft® Windows® OPEN FILE dialog box will
appear.

2. Select the file to view.

The file will open with the program you have defined to open
*.txt files.
Note: For most systems this will be the Microsoft® Windows®

Notepad application, but it is possible to open and view this
file with any word processor or text editor.
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Running a Simulation

After setting up the simulation parameters, select Simulation

ProYiew 4.0.1 - [F6-4.0.1 default {read only).f6e] from the Manage menu. The Simulation Control Panel toolbar
"1 File | Manage User Settings Corfigure Display will appear.
J E«l [ Undo 42 itin:un To prepare the PC for the simulation, click INIT to begin initial-

ization. If the scheme is not ready, a progress bar will appear
with the preparation status. When ready, the Simulation
Control Panel toolbar will reappear.

CQscillographic events., .,
Event capkure setkings. ..

Sirrlation, .. . )
Device b A simulation can now be run.

Note: It is recommended to run the simulation while viewing a

Connections... screen displaying oscillography, the Application Diagram, or
Diata bypes. .. the Idea Workbench. Refer to the Display or Application |
sections in this manual for viewing information.
The entire system becomes "live" during event playback just
as if the PC were connected to the Form 6 control in View
Online mode.
— | | = Click on STEP. Each click will play into the system one data
] point for each voltage and current. The data points represent
Fres-min | Step I it | Trigger Event | simulated output from the control’s analog input channels.

Click on FREE-RUN to continuously generate signals until

a PC event record is generated. A PC event can be saved

to disk and reloaded at any time. Once the VTS has been
started and initialized, clicking TRIGGER EVENT will cause a
200-sample event record to be recorded as a PC Event in the
Oscillographic Event Manager.

Note: PC Events triggered by the Virtual Test Set do not trigger an
event within the Form 6 control; however, they can be saved
and recalled as any other event.
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Configure
The Configuration Menu allows access to the following
Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e] System and Load-side PT Configuration functions.

“] File Manage User Setkings Corfigure  Display  Metering  ‘Wor

J Dﬂ-lnl él ?lk?l J Mac  Swstem Configuration

I Load-side PT Configuration

System Configuration

System Configuration allows the user to program the control

Pro¥iew 4.0.1 - [F6-4.0.1 default (read only).fee] with the settings associated with the general system arrange-

—| File Manage User Settings | Configure Display Metering waor ment and configuration. This dialog box lets you program the

| 2|H| 3|78

J Mot

System Configuration following:
Load-side PT Configuration

e  System Configuration (includes Type and Primary
Rating for CT and PT)

e System Zero-Sequence Source Impedance

e Fault Locator (only available when three voltages
are supplied and all three Connected PT boxes are
checked)

e Manual Close Time Delay

e Duty Cycle Factor

e PT Connection (for BUS or Source-Side-PTs)

¢ Bushing Configuration (for both Source and Load-Side

PTs)

e System Rotation

e Connected PTs (on Bus or Source-Side)
The PT connection should be consistent with the Load-side

PT connection.

Sysbem Configuration

[Zee also the Load-Side FT Configuration settings) Help | Gancel |

0K

Bystem Configuration
Feeder Description [Formii |

Indicate PT Connection: YWye or Delta

|W‘yu-ﬂ|l|l|lm:l=|1 FT's j
crpe [0 3 CT Primary Rating [x1] - | e S————
CT Primary Rating pe5] ushing Lonflgeration ki
AAD Brac CICA
AAB B:BC CiCA e T 2T
PT Ratio p1) 120 | [1en | [1z0 | [ 12 34 56 <
Adjust (deg)  [o | o | [o |
¥ expected (kY pri Veresem Ve [L5 || o o potstion
~ Pale M d Contral F H .|
LS L R ek [ o [48-C Phase Sequence |

System Zere-Seq. Source Impedance In Ohms [pri]

Zero-Seq Source Impedance |3 |4 [a | Connected PT°s [Wye/Delta]
[~ AAD PT Connected
Fault Locator
Pasilive Sequence Line lmpedance || 1+i [ | O (i) ¥ BBC PT Connected
Zera Sequence Line lmpedance [3 |+i[a | Ohens [pei) [T CICA PT Connceted
— I‘Ewh l'll'l—J |M“Es :J ll'.ll-.:nllln Phantam Phase j
Manual close time delay [0 | Seconds Duty Cycle Factar [1711__ | [10°5)

Palential Translormer Halio, A-phase [MN:1]L MIN = 1, BAX = 20000
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Refer to Customer Connections
section of appropriate Form 6
Recloser Control Installation

and Operation Instructions for

If the PTs are additional information.

connected in a Wye
configuration the V
expected should be
entered as a line-to-
neutral value.

If the PTs are
connected in a Delta
configuration, the

IMPORTANT: Always verify the overcurrent
protection minimum trip values are appropriate
for the CT Ratio.

The System Configuration
settings allow the user to
configure the control with the

The PT Connection section allows
the user to indicate whether the

V expected should be
entered as a line-to-ine  SYStem frequency, CTand PT  Connected PTs are Wye or Delta.
value type, ratio, and rating.

[Eee alzo Ye Load-Side PT Configuration settings]

Melp | Cancel | Ok

Sygiem Conflguratinon
Feeder Deseription [Fusmb |

CT Primary Rating [=:1] (1000 =

Irldit,u\FT Comnection; Wye or Delta

|'~'.*,n:—|.':nnnndnd PT's

CT Typ i =
‘ €1 Primary Ratin b L
The Pole ) BiG GA MpoY  YNE 2
Mounted PT Rabio =10 [12Y ] [120 | [rzo ] e v T
Control LD | | o o ]
checkbox* Vegecd Wodl [1ad ] VersedWel) ©f ]| gym Aststion
must be /F Peoh el Sywtem Frequency Ha) o ]-' |k-IH: Phase Sequence ;I
selected for Syslem Tere-Seq. Source Impedance in Olms [pri]
all Form 6 FerwSeq Source lmpedance 3 |4 3 | Connected PT's [Wye/Delts)
Pole Mount Coitle = AME PT Connected
Recloser Aat ecainn
Controls. Pasiive Sequence Line mpedance [+ [T Jowms g 10 PT Conarcted
This includes Zrra Sequence Line Impedance 3 [oifs ] Ohms fprd e
both ket J |H““5 :I |I]Iiu.'hrr. Phantom Phane ﬂ
;SDS[/)eSl‘aa,;IC:;ﬂ Manual dose time delay Secondls Dty Cyele Factsr
applications. Pulcatial Teanslermer Ao, Aphase [M:1] RN = 1. MAX = 20000
Set Duty Cycle
Factor here.

The intentional closing time delay after the
Form 6 front-panel CLOSE pushbutton is
pressed is defined here.

Enable or disable
Phantom Phase here.
During the time delay a Countdown-to-Close
will appear on the LCD display.

The line impedances
and length are
entered here.

*Verify the Pole Mounted Control checkbox is
de-selected for Form 6 Rack and Yard Mount
controls. If this box is not de-selected, the

Battery Alarm will be asserted on the control.

The Bushing Configuration
settings allow the user to
specify which phase is
physically connected to

which set of bushings on the
mechanism. A unique set of
bushing designations must be
selected for each phase.

The System Rotation section
allows the user to specify the
system rotation

(ABC - phase rotation) or
(ACB - phase rotation).

This data is used when
calculating the proper inputs
to the sequence filters, and
affect the negative sequence
directional and overcurrent
elements.

The Connected PT’s
section allows the user
to specify which phases
have PTs physically
connected to the control.
For directional operation
of the Form 6 control,

all three PTs must be
connected.
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Load-side PT Configuration

ProYiew 4.0.1 - [F6-4.0.1 default {read only).f6e]

] File Manage User Settings Configure  Display  Metering  ‘Worl

The Load-side PT Configuration dialog box enables the user
to select the Connected PTs, set the PT Ratio and PT con-

nection (Wye or Delta), and enable or disable phantom phase.

4 2] ] System Configuration
J DI Hl §| % | *'l J o Load-side PT Configuration The Load-side PT connection should be consistent with the
| Source-side PT connection in the System Configuration dia-
log.
Note: (This note only applies to Form 6 Pole Mount controls under
Serial Number 10,000 and all Form 6 Rack and Yard Mount
controls): Do not select more than one Load-side input.
Doing so will result in a Load-Side PT Error alarm.
x|
—Connected PT's [WyefDelta] — —PT Settings
. PT Ratio  Adjust [Deg.]
[T ¥y PT Connected LI
TRV ) XpXY 120 | |o |
e onnecte Help
YIYZ 120 | |o | IRHEE
[~ ZfZ% PT Connected
TaZay |1 20 | |I] | Cancel |
Disable Phantom Phase j IWye—Cunneded PT's j
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The Display Menu allows access to the following features:

ProView 4.0.1 - [F6-4.0.1 default {read only}.fee]
~1 File Manage Uset Settings Configure Display Metering ‘Workbench
J Bﬂ-l nl gl c? | k?l J Ma connectian Sequence of Events E
Application Diagram
Cscillographey
Daka Profiler
Factory Mameplake

Sequence of Events
Application Diagram
Oscillography

Data Profiler
Factory Nameplate

Sequence of Events
The Form 6 recloser control contains capabilities to perform

—| File Manage User Settings Configure | Display Metering Workbench Se_quence of Events. tlme-stampmg for up tO 32 event types.
: e s This event recorder includes the date and time of the event
J Dﬂ-l nl %l c@l*?l J e Sequence of Events @ . i v
&pplication Diagram and metering analogs for each event type. Sixteen additional

oscillography event types are user-defined through the Idea Workbench.

Data Profiler \ . o

Factory Nameplate The Sequence of Events Recorder maintains a minimum of
90 events.

The Sequence of Events screen provides date and time
stamped event data along with the instantaneous voltage
(secondary volts) and current magnitudes for each phase at
the time of the event.

Green's/gna/ indicates Red signal indicates signal Note: The displayed A B, .a.ngl C phase secondgry voIltage values
event is de-asserted ; are normalized by dividing the corresponding primary voltage
! . is asserted

(i.e. gnd trip blk off).

(i.e. GND TRIP BLK ON). value by the A:AB PT ratio shown on the Configure>System
Configuration screen.

| Type [ia] B [ic] 30 [valve|ve] -
@ 13:75:33.769 | FAULTDATA(pr) | O 1353 0 |1353| 0 | 16 | O
@ 13/28:33.731 OVERCURRENTTRIP 0 1353 0 1353 0 16 O
& 17:28:33.731 CONTROLLOCKOUT 0 1353 0 1353 0 16 O
@ 3:2828696  FAULTDATA(pr) | O 1355 0 1355/ 0 | 16 O
L] 13:28:28.660 OVERCURRENT TRIP 0 1354 0 1355 0 16 O

@ 13:28:26.622  FAULTDATA(pr) | 0 |1351| 0 |1352| 0 | 16 | O b
L 13:25:26.591 OVERCURRENTTRIP 0 382 0 384 | 0 16 O
@ 13:28:24599  FAULTDATA(pr) 0 1345 1 1345 0 16 O
& 13:28:24 567 OVERCURRENTTRIP Q0 | 245 1 246 | 0 16 O
@ 13:28:23.940 SEQUENCERESET 0 0 0 | 0 |0 16 0O
@ 13:28:23.940 MANUAL/EXTCLOSE 0 | 0 | 0 | 0 |0 16 O
! 13:25:21.601 gnd trip blk off 0| 0o 0| 0 |o i8]0
@ 013 0//10/01 13:28:18239  FAULTDATA(pr) O 1350 1 1350 0 16 O
® (14 $7/10/01 | 13:28:18.201 OVERCURRENT TRIP | 0 1343 1 1345 0 16 O
® (15 /07/10/01  13:28:18.201 CONTROLLOCKOUT 0 1343 1 1345 0 16 O
] 07/10/01 | 13:28:13.168 | FAULTDATA(pri) | 0 1351 0 1352 Q0 | 16 O
® 07/10/01 | 13:28:13.130 | OVERCURRENTTRIP| 0 1351 0 1352 0 | 18 O
@ 07/10/01 | 13:28:11.100  FAULTDATA(pr) 0 1352 1 1352 0 16 O
& 07/10/01  13:28:11.062 OVERCURRENTTRIP| 0 923 1 924 0 18 O
@ 07/10/01 | 13:28:09.062  FAULTDATA(pri) O 1344 1 1344 0 16 O
@ 07/10/01  13:28:09.031 OVERCURRENTTRIP| 0 387 1 38 0 16 O
022  07/10/01 | 13:28:08.101 GNDTRIPBLKON 0 0 1 | 1 | 0 16 Q@
® 23 07/10/01 13:28:01392 SEQUENCERESET 0O ©0 0 O | 0 16 0O
® (24 07/10/01 13:28:01.392 MANUALEXTCLOSE 0 ©0 | 0 0 |0 16 0O
@ 025 07/10/01 13:2755.163  FAULTDATA(pr) O 900 1 801 | O 16 O
® (26 07/10/01 | 13:27-55.125 OVERCURRENTTRIP 0 | 900 | 0 900 | 0 16 O

® (27 07/10/01 132755125 CONTROLLOCKOUT 0 | 900 | 0 900 | 0 16 0 =

OK Write to file... Reset SOE | Go Offline
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Sequence of Events: Event Definitions

The secondary voltage values displayed in the Sequence of
Events screen will either be line-to-neutral values if the PTs
are connected in a Wye confirmation or line-to-line values if
the PTs are connected in a Delta configuration. Only the sec-
ondary voltage values of the connected PTs, as defined in the
System Configuration setting dialog box, will be displayed.
The Phantom Phase setting does not apply to the voltage val-
ues displayed in the Sequence of Events screen.

The Form 6 recloser control contains capabilities to perform
Sequence of Events (SOE) time-stamping for more than 33
event types (binary inputs). Sixteen additional event types can
be user-defined through the ProView Workbench.

A minimum of 90 events will be available in the event record-
er. The most recent event appears at the top of the event
recorder. The event recorder uses a first in, first out protocol.

NORMAL PROFILE: The Normal Protection profile is active.
Remains asserted while the control is in the Normal Protection
Profile.

ALT PROFILE #1: The Alternative #1 Protection profile is active.
Remains asserted while the control is in the Alternative #1
Protection Profile.

ALT PROFILE #2: The Alternative #2 Protection profile is active.
Remains asserted while the control is in the Alternative #2
Protection Profile.

ALT PROFILE #3: The Alternative #3 Protection profile is active.
Remains asserted while the control is in the Alternative #3
Protection Profile.

BLOCK OF CLOSE: Asserts when all control closing attempts
are prohibited.

CLOSE FAILURE: Asserts if the recloser does not close upon
receiving a close command from any source.

CLOSE FAIL: SYNC: Asserts when sync check supervision of
closing is enabled and a close did not occur.

CONTROL ALARMS: The Control Alarm is asserted if a Battery
Alarm or No AC Power Alarm is asserted (Pole Mount), or if

a Memory Test or Internal Power Failure alarm is detected.
Remains asserted while the control has a control alarm asserted.

Note: [f the Battery Alarm is asserted for a Rack or Yard mount control,
verify that the Pole Mounted Control checkbox is de-selected in
the Configure>System Configuration dialog box.

CONTROL LOCKOUT: Asserts when the control is locked-out.
Remains asserted while the control is in the lockout state.

CTL CKT INTRRUPT: Asserts when the control senses control
circuit interruption (i.e. a disconnected or severed cable).

FAULT DATA (pri): Asserts after an overcurrent trip signal is given.
Displays the maximum current two cycles after this signal.

FREQUENCY TRIP: Asserts when an underfrequency or overfre-
quency trip occurs.

GND TRIP BLK OFF: Asserts when Ground Trip Blocked transi-
tions from enabled to disabled.
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GND TRIP BLK ON: Asserts when Ground Trip Blocked is
enabled.

HOT-LINE TAG OFF: Asserts while the control is not in Hot
Line Tag mode.

HOT-LINE TAG ON: Asserts while the control is in Hot Line
Tag mode.

MAN/EXT TRIP/LO: A Trip signal originating from an External
action, such as pressing the TRIP button, a DNP/Modbus Trip
command, or a Contact Input programmed to trip.

MANUAL/EXT CLOSE: A Close signal originating from an
External action, such as pressing the CLOSE button, a DNP/
Modbus Close command, or a Contact Input programmed to
close.

NO CONTROL ALARM: Asserts after a Control Alarm resets.

NO CLOSE: FREQ: Close is inhibited because frequency is
not within the selected setting range.

NON-RECLOSE OFF: Asserts when Non-Reclosing transi-
tions from active to inactive

NON-RECLOSE ON: Asserts when Non-Reclosing is active.

OVERCURRENT TRIP: Asserts when the Trip signal originates
from an overcurrent protective element action.

RAM REFRESH: Indicates the control reset (reloaded the
scheme in RAM and refreshed the memory) because a
Memory Test control alarm was asserted.

RCLS RETRY FAIL: Indicates the control failed to reclose from
Reclose Retry mode.

RECLOSE RETRY: Indicates a reclose signal was issued by
the control in a reclose retry attempt. Reclose retry attempts
subsequent reclose operations should a reclose attempt fail.

SEF TRIP: A Trip signal originating from a Sensitive Earth
Fault protective element action.

SELF-CLEAR FAULT: Asserts when an incipient cable splice
fault occurs.

SEQUENCE COORD.: The current displayed is the fault cur-
rent immediately prior to the sequence coordination event.
Remains asserted while the control records a sequence coor-
dination event.

SEQUENCE RESET: Indicates the fault was removed, the
recloser closed in and the operations-to-lockout count re-
started.

Note: This event only occurs for an actual recloser trip. It will not be

displayed for a Sequence Reset due to a sequence coordi-
nated event.

TRIP FAILURE: Asserts if the recloser does not trip upon
receiving a trip command from any source.

Note: This event will be triggered when the Trip Malfunction alarm or
an Interrupter Malfunction alarm occur (See “Alarm Log and
Status Menu” section.

VOLTAGE TRIP: Asserts when an undervoltage or overvoltage
trip occurs.
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The status of the 16 user-defined events are displayed on the
Form 6 front panel LCD in the WORKBENCH STATUS menu
display.

Refer to the Workbench Status Outputs to MMI and SOE and
Workbench Outputs Toolbox |sections of this manual for addi-

tional user-defined event information.

Refer to Sequence of Events in the section of this
manual for additional event recorder information.

4-92



'

.
SAFETY

$280-70-4

Application Diagram

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fee] The Application Diagram provides a display of all logic ele-
“ 1 File Manage User Settings Configure | Display Metering Workbench ments, VO|’[ageS, currents, watts, and vars of the Form 6

J E«| E| §| ?h?' J N cornection | Seausnce of Events E recloser control. This live display of the connected recloser

provides a quick summary of the distribution system and the
Oscillagraphy active control functions. The application program is also ideal
for testing or for providing a quick system overview via
modem connection.

Application Diagrarm

Data Profilar
Factory Mameplate

CeanliFm Mechanism Trp

Select "Teip and LO Recloser and

Wl Application Dingrosm B “I

i) PlkW):0
then verlfy confirmation of command. Freq: 60.003 1B(priyD Qikevarkn Wilpri)0
0
Select "Fadt”, command Is cancelled. VAlpri):0 IC|priD FHYA mm:::ﬂ
VB pri):1991.63 30gpriy:0 P4 PhED B
) ; ¥ 1B P10
Trip and LO Reclaser Source (Bus) VCpri):0 nzipriyo oiC PhID Load (Line)
I 1 why
= m r'\ Seq. Position: 4 Alarms
Confirm Before Status ContactInputs  Contact Qutputs
Operate Screens | ciRThp | st |

[ B-Phase Voltage Alam |

[ Cortral Pawer OX | UPreq Trips Enabled | cizSCiose || cotaux | C-PhaseVokage Alrm
Convein Locres O | OFrea s Enabed | e $Trs | otk | Ovevolageaim
Open | iPUNoRTAps )| eMGTE | Gadbk |  Undervorage Am |

| PnUvoRTrps | cotRec | colgm | Phase Overcurrent Alm |
| OVolt Trips Enabled | ci6TargR | cosnr | Ground Overcurrent Alarm |
| FasiTipsBlocked | o7 | cotam | NegSeq Overcurrent Alum |
[ SeaCoondDisbind | GBAM | cotom | Avhase e Facior Aurm,
Close Recloser | [ ccrusieied R o érase fove Fckor arm
: Fuit I om/al Profile Selec wa
J NogSeq Trips Blocked |

Ho AL Pu-rlpnl- only)

Select "Cloze Recloser and then
werlty canfirmation of o d

Select "Cxdt, command Is cantelled.

IMPORTANT: When ProView
is connected to the Form 6
control the recloser will respond

If recloser status is unknown
(no control cable), these three

to any command issued from ) Active features are Inactive features are indicated
e Mechanism Trip & LO and 2%“;‘;; /é"iV)’//"a be graved out indicated by shadked, by lighter boxes with a white
Close Confirm Before Operate ' solid boxes. (The box circle in the lower-right corner.
screens regardless of the Online color will be fed on (The box co/gr will be green on
or Offline status of ProView. the PC monitor) the PC monitor)

The Application Diagram screen shows the following views

ProWeew 4.0,0 - [Fé-L0.1 default {read ||r||'r'.l.|{n=] under the fO”OWing conditions:

¢ View Online Mode: Shows actual control data and
status. The display is continuously updated with live,
streaming data coming from the control.

e FEvent Playback Mode: Shows the status of the con-
trol at the time the oscillography event playback cur-
sor is set to. The display will change appropriately as

Diete tyries. i e the event cursor is moved back and forth. Refer to
LCownload structure Pscillography in the Display section of this manual
Download seitings for additional information.
Download structure and sattings ) ) )
- : e  Simulation Mode: Shows the status of the simu-
lated control performance as the simulated event is
: advanced. Refer to Virtual Test Sef in the Settings
Change pasword section in this manual for additional information.

4-93



Kyle Form 6 Microprocessor-Based Recloser Control Programming Guide

Oscillography

The Display Oscillography feature enables oscillography
events to be played back through the control scheme, even

with altered settings. This feature allows the user to determine
J =\l 2| 2% J Connect using L iqu;':::;;;;;:: . how the Form 6 recloser control would have behaved for the
Oscillography same fault under different settings.

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]

“] File Manage User Settings Configure Display Metering ‘Workber

Datka Profiler

e Save future fault incidences with past fault performance
Factory Mameplate

analysis.
e View accurate graphical events to compare actual con-
Ereee————— = trol performance against expected results.
e ' fﬁfi; Users can view event records using pre-defined oscillographic
 Eeeeme— T e '._f_f_._.?_:g views or those from the Sequence of Events recorder. Both
- _x;'(ij I ~ =—| actual event records and those created with the Virtual Test
o r. === Set (VTS) can be downloaded and viewed.
_________ L& — {5 = ——"1 Note: A maximum of twelve 8-cycle events can be captured.
. | [ - 1
B8 —r;

SR Ny .

o w

Oscillographic events are automatically generated under the
— following conditions:
—J File | Manage  User Settings Configur e When any fault current is detected.
J = E Unda Chrl+Z ing )
e \When the control sends a trip command to the recloser.
Oscillographic events... e When the recloser goes to lockout.
Event capture settings, .. ) . . .
5 . ¢ When optional signals are driven high from the |dea
irmulation. . .
i Workbench.
Device k
Manually Triggering an Oscillography Event
Canneckions. .. ) i
e Events can also be manually triggered from ProView as fol-
lows:
1. Establish communication with the control. Refer to
L Connecting to the Form 6 Control section in this
A i manual.
Evwiz | |
A 2. Select OSCILLOGRAPHIC EVENTS from the MANAGE
m———— menu.
: The Event Manager window will be displayed.
P ‘ 3. Click on TRIGGER to initiate a recording.
Dievice evends After the event is triggered on the control, transfer it to the PC
Time/Lergth [ fue fang 17 20003 15 13 09 EES2710 = Betoeat bt for viewing.
m!':b“ Note: You can also click on VIEW NEWEST EVENT ON DEVICE to
quickly transfer and view the event you just triggered.
[helete 3
Trigges
Wi nadet ol gvenl on dence | Lipesed &1 |
i | Click on the Copy to Clipboard button to copy the Time/Length

and Event information text for pasting into reports, etc.
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Viewing an Oscillography Event

ProYiew 4.0.1 - [F6-4.0.1 defaulk {read
1 File Manage User Settings Configur

J = E Undo Chrl+2 ing
Oscillographic events. ..
Ewent capture settings...
Sirnulation. ..
Device g
Conneckions, ..
[ata bypes, ..
Dhrvicn evonis
TurrsLangh 4o Ot 01 2007 13.26.33 6505/214 = Fiptresh kst
Lpkessd
Copy i Cipgosrd
Dioketn A
Inegger
i nEwst susnt 0n deine | Uglond Al
_too |
Savajn: | L Formé j*@ﬂm'
I Bitmaps
I HelpFilas
5 LibFiles
| | i3
File pasme EX00 7. 10-0 13,28, 650, s
Sovaaatypa: [Even fios [ avt =] Cancel I
F]
PC wmrin
pra | - | |
[
s epot I
The “Generate report...” button / Wiires eyt o |
enables you to convert a PC |
event to the COMTRADE format. LI

This function is designed to

meet the requirements of /EEE®
Std C37.111"-1999 Standard
Common Format for Transient
Data Exchange (COMTRADE) for
Power Systems.

To view oscillographic information, you must first load an
event record.

To load an event from the control:

1. Establish communication with the control. Refer to
[Connecting to the Form 6 Control section in this
manual.

2. Select OSCILLOGRAPHIC EVENTS from the MANAGE
menu.

The Event Manager window will be displayed. The lower por-
tion of the window, titled Device Events, will allow the down-
loading of events from the control when connected to the PC.

3. Click on the selected event from the DEVICE EVENTS
TIME/LENGTH drop-down menu.

4. Click on the UPLOAD button.

Note: To load all of the events, click on the UPLOAD ALL
button.

5. If you are only saving one event, the SAVE AS dialog
box will automatically open allowing you to rename the
event. Click OK to save the event file to disk.

Note: The .evt event file(s) must always be saved to the
Form® folder.

If you are saving all the events (via the UPLOAD ALL
button), the event files will be named according to the
date/time stamp of each event.

When saving events from the control, the following file
types will automatically be created: .evt, .dat, .cfg, and
Ixt for each event.

To load and view an event from a file:

1. Select OSCILLOGRAPHIC EVENTS from the MANAGE
menu.

2. Click on VIEW EVENT FILE to bring up a list of events
stored on disk.

The Event Manager window will be displayed. The top por-
tion of the Event Manager is titled PC Events, and provides
the ability to load any event record that has previously been
saved to disk, or of any event records as created in the
Virtual Test Set (VTS) within ProView.

3. Select the file to open.

4-95



Kyle Form 6 Microprocessor-Based Recloser Control Programming Guide

The event will be open and the Cursor Control Panel will
appear.

4. Click on the title bar, left-click-and-hold, and move the
Cursor Control Panel to a convenient location on the

e o b

— screen.
5. To view any of the oscillographic views described, click
o on the appropriate box on the Oscillography Selection
screen.
[ e
r
#]
—
Lo P
— = The oscillography view will appear.
— 6. Click and hold the time cursor in the Cursor Control
— E Panel and slide it through the entire oscillographic
—" event to accurately measure all analogs and determine

Cursor control panel with
date and time stamping

Movable cursor controlled by
the cursor control panel

Magnitude of all displayed
waveforms at the cursor
location shown here

Digital traces

function status.

o~ L - ~
\ ok i / Fy /
\ P Y £ . A Y . R "
I Py f "'., L / \'-. ! \ / Y
g (R | B = ) o e R a1y
""—’T'JFF.-?‘- ““T’f._'l'-lhx"'—\."‘f-;{h --_'|--"""r'-" """\-—".-"'"“‘T-'H"""\-—'q--""'-" f A S W B S 3
\ ! \ '} \ ! \ | \ I} B ! !
'} \ i \ ! \ ' \ f \ i \ Fi \
\ e A . \ I'_.' . T \ J \ / Y
s . A s o

BT
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Oscillography Replay

Seberd soflngs 10 use dunng cvenl wewmng

Thar no@ags s wih b oot you have
wabictid aa dhferan fen B silegi nhe

Uine patncgs him et By I

tumiety isadid tohirnd

b et oem comisthy o gotime I

Pleais v oas wheoh Lrmagl o would e o

Uiy whilg Lapaars th wogm

Canoai |

Oscillography Replay enables the user to see how the Form 6
recloser control would behave for a open event record if the
settings were different. Use this feature as follows:

1. Change the settings and reload the event record. Refer
to Miewing an Oscillography Even{ in this section for

Event Capture Settings

ProView 4.0.1 - [F6-4.0.1 default
[ File | Manage User Settings Co

J Z|>| Undo Ctr+Z

Oscillographic events. ..

Event capture settings...

Simulation...
Device L4

Connections. ..
[JEfa fypEs.

information on loading an event record.

The SELECT SETTINGS TO USE DURING EVENT VIEWING
dialog box will appear.

2. Click on USE SETTINGS FROM CURRENTLY OPEN
SCHEME.

Any changes made to settings in ProView will force it to dis-
play the same voltage and current waveforms and how they
interact with the new, current settings.

The Event Configuration Settings dialog box enables the user
to manually configure event setup parameters to use when
triggering events from the Oscillographic Event Manager.

This dialog allows you to set the total and the pretrigger
length of non-manually triggered events as well as the default
event length for manual triggers from the Oscillographic Event
Manager.

Event Configuration Settings B

If you uncheck the check box and do a /

manual trigger a dialog box will appear

Event capture total length (oycles): IB Cancel
Fretrigger length (cycles): |3

Default event length for manual triggers (cycles): I‘l 3

[v Always use defaulttrigger length for manual triggers without prompting user

showing the default manual trigger event
length setting allowing you to change it.
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Data Profiler

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fee]

1 File Manage User Settings Configure Display Metering  Workber

J B’Hlnl %l ?Ik?l J Conmect using C 9equence of Events

Application Diagrarm

Oscillography
Daka Profiler
Factary Mameplate
pompeolier ]|
Facerd [ Oote [ Time | Typw | Dumancipr) | DumendBior) | CumendiCod [Cunemt i
P [
L] n e
i~ Teggemsd
1 Pamachs
Go Ol
ane e
J i
_ |
i ] =
x4
Avralable Sefected
et o P Piraas B [ pald - Dsinardl < Prase & [ gl
Dharmard o P Phaae C (K pald :I Drasmandli pel v
e 4 0 Phase & [lva gl Dt sl fai)
Dhereaed] a0 Phayse B [ piild . W (o]

Dhermared] 4 : Phayse C [lova peil

e B pai]
[ E ]
Dhemareii o]

Darand™ Jphape f0aF gl

Diareared P Phase & 100 o]

Dhemard ™ Phase B W pill

Dhemard ™ Phase C 00 pill REMIVE ALL
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o [ oo | <% Form
St Fiecudrg e 24 i 2 Cancel
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The Data Profiler is used for acquiring metering data for a
specific period of time. The Data Profiler is not automatic; it
must be manually configured. The Data Profiler is capable of
retaining metering data for each phase. The number of data
samples that can be retained is dependent upon the number
of metering forms used and the sample rate interval.

By selecting the fewest and most appropriate metering forms
at a high sample rate, a large amount of metering data can
be acquired to determine the cause of many line and power
quality issues.

1. Select Data Profiler dialog box from the Display menu.

2. Click the Configure button to display the Data Profiler
Configuration dialog box.

The metering options are listed on the left of the
screen. Use the scroll bar to view all of the options.

The Selected metering options listed on the right are
the active options. A metering option must be listed in
this field to be enabled.

3. Select metering options. Click the desired metering
option in the Available list, then click ADD >> or dou-
ble-click the metering option in the Available list.

Note: To remove a metering option from the selected list,
click on the metering option, then click << Remove.

4. Set the date the recordings are to start.

A Trend Time will be given in days and hours when the
Continuous feature is enabled. If O Hrs. is displayed,
the start/stop times are set before the current date.

Trend Time is the total amount of time the Data Profiler
can record. This time will vary and is dependent on
the sample rate and the number of metering options
selected.

Note: It is recommended to enable the Continuous feature
and check the Trend Time available.

A. Click the Continuous box if the recordings are
not to be stopped. A check mark appears when
enabled.

B. Set the stop date if Continuous is not enabled.
Make sure there is enough Trend Time available.
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5. Set the Starting Time of Day the recordings are to
begin from the drop down menu.

6. Set the Duration of time the Profiler is to run each day,
beginning at the Starting Time of Day, from the drop
down menu.

7. Set the Sampling Interval from the drop down menu.
Frequent sampling rates decrease the amount of Trend
Time available.

8. Click OK to return to the Data Profiler screen.

The Data Profiler will display data only after the first
sampling interval.

9. Click the Write to File button to save the Data Profiler

data.
10. Select a profile view by clicking in a View selection but-
ton.
e The All view displays both the triggered and peri-
odic data.
e The Triggered view displays data initiated by an
alarm(s).
e The Periodic view displays data from periodic sam-
pling.
Data Profiler - il
Recurdl Date | Time | Type | Demand(l/—\:pri)l Demand(lB:pri]l Demand(]C:pri) | Al hiew
1 07710402  09:14:00 | Periodic 7.94473 26.4562 264562 [
2 07/10/02 091300 | Periodic | 9.22287 24,886 24,886 @ Al
3 07710402 09:12:00  Periodic 10.7225 23.0539 23.0539  Ti d
1 07/10/02 031100  Periodic 12.479 20932 20932 Hgdete
5 07/10/02 09:10:00 | Periodic 145282 18.4714 18.4714 o
B 07710402  09:09:00  Periodic 16.9181 156163 166163
7 07410402  09:08:00  Periodic 19.7483 121838 121838
B8 07710402  09:07:00  Periodic 23.0042 8.47003 8.47003 -
g 07710402  09:08:00  Periodic 26.7957 46845 46845 Configure... |
Go Offline |
\Write to file |
Beset Data Profiler |
oK |
Help |
w
1 »
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Factory Nameplate

The Factory Nameplate dialog box displays the following
ProYiew 4.0.1 - [F6-4.0.1 default {read only}.fee] information:

“ ] File Manage User Settings Configure Display Metering  ‘Workber
J Eﬂ-lnl gl c@lk?l J Connect using & 9equence of Events

e  Scheme Number

P e g ¢ Custom Engineered Scheme Number
Cscillography

Data Profiler ¢ Date Code

Factary Mameplate ° ProView Version

Factory Nameplate x|

Scheme Number  [6B14000032 | 0K
Cust Eng Number  [Standard | Cancel
Date Code [2006.10.21 | Help

Pro¥iew Yersion |4_l]_1 |
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Metering
Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]

"1 File Manage User Settings Configure Display Metering ‘Workbench Wi

J E."'l El %l ?lk‘?l J Mo connection Demand T
Instantaneous -
Symmekrical
Counters
Enetrgy

Lawwer Harmonics
Higher Harmaonics
THD, True RMS

The Metering Menu provides access to the following func-
tions:

e Demand: Measured & Peak

¢ |nstantaneous with primary values
e  Symmetrical

¢ Counters

e Energy

e | ower Harmonics

¢ Higher Harmonics

e THD, True RMS

ProView must be connected to and online with the Form

6 control in order to view Metering values. Refer to the
[Communicating with the Form 6 Recloser Control sec-
tion of this manual for the connection procedure.

Demand

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).f6e]

"] Flle Manage User Settings Configure Display Metering ‘Workbench  ‘Window  Yiew  He

J @lnl %l ?lk;:)l J M earmssliem Demand * Measured E
Instantaneous Peak.
Swmmekrical
Counkers
Energy

Lower Harmonics
Higher Harmanics
THD, True RMS

Two Metering Demand options are available:
e Measured Demand
e Peak Demand
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Measured Demand

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fée]
"1 File= Manage User Settings Configure  Display Metering Workbench  ‘Window  Wiew H

No connestion Measured

Insktantaneaus
Symmekrical
Counters

Energy

Lawer Harmanics
Higher Harmonics
THD, True RMS

| 2= & 2%

[

The Measured Demand dialog box allows the user to view the
current and power (real and reactive) demands, based on the
Demand Interval Time setting in the Metering Settings dialog
box. Refer to Metering in the Bettingg section of this manual
for Demand Interval Time setting information.

The user must be online to view the demands in the control.
The values displayed are the current period demand read-
ings.

Click the Go Online button. The current period demand read-
ings are displayed.

Metering - Measured Demand B

—Current (Amps)

Phase A (46.068

Phase B (46.068 Help

s

|

|
Phase C [46.068 | Go Offline
Ground [0.452 |

— Per Phase Power
Real (kW) in Real (kW) out  Reactive (kvar)in Reactive (kvar] out

Phase A | 0.000 | [0.000 | |0.000 | |0.000 |
Phase B |0.174 | [0.240 | [0.001 | 1549 |
Phase C | 0.000 | [0.000 | |0.000 | |0.000 |

—Total Power

Total Real Power (kW)  [0.414 Total Reactive Power (kvar) |1.550
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Peak Demand

Pro¥iew 4.0.1 - [F&6-4.0.1 defaulk {read only).f6e]
"\ Flle Manage User Settings Corfigure  Display Metering  ‘Workbench  Window  Wiew  He

Connect using Com 1 Measured

Instantaneous Peak

| 2= S| 2|8

[

Symmetrical
Counkers

Energy

Lower Harmonics
Higher Harmonics
THD, True RMS

The Peak Demand dialog box allows the user to view the cur-
rent and power (real and reactive) peak demands and times,
based on the Demand Interval Time setting in the Metering
Settings dialog box, as measured since the last reset. Refer to
Metering in the Settings section of this manual for Demand
Interval Time setting information.

The user must be online to view the peak demands in the
control. The values displayed are the current peak demand
readings.

Click the Go Online button. The current peak demand read-
ings and times are displayed.

Current Demand Peaks (Amps) and Times f-m-d him:s) Ti
Phase A [40.133 [2007-10-2 17:17:08 Help
Go Offfine

Phase ¢ [44.210 [2007-10-2 17:15:44
[2007-10-2 17:15:44

|

Phase B [36.858 | |2007-102 17:15:26
|
| Reset Peak Demands _ |

Ground [19_'mg

Click on RESET PEAK
Per Phase Power Demand Peaks and Times fy-m-d homes) DEMANDS to reset
Real (kW] In Real (kW) out the demands and
times from ProView.
Phase A 229,434 | |2007-10-2 17:15:08 | [367.969 | |2007-10-2 17:13:46 |
Phase B This can also be
ase B [223.751 | |2007-10-2 17:15:27 | 241.131 |2007-10-2 17:13:48 | accomplished via the
Phase C  [307.876 | [2007-10-2 17:16:44 | |2007-10-2 17:13:48 | Form 6 control front
panel MMI. Refer
Reactive (kvar) In Reactive (kvar) out
Phase A |39.969 | |2007-10-2 17:16:13 | 66.601 |2007-10-2 17:13:48 | this manual
Phase B [41.401 | [2007-10-2 17:15:32 | |s2.568 | [2007-10-2 17:13:49 |
Phase ¢ [63.336 | |2007-10-217:16:44 | 42104 |2007-10-2 17:13:48 |

Total Power Demand Peaks and Times [y-m-d homes)

Total Real Power (kW) Total Reactive Power (kvar)
h425.792 | [2007-10-2 17:15:44 | |244.608 | [2007-10-2 17:16:44 |
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Instantaneous

ProYiew 4.0.1 - [F6-4.0.1 default {read only).f6e]

"1 Flle Mamage User Settings Configure  Display Metering ‘Workbench Wi

| 2= S| 2|N]

Connect uzing Com 1

(E—

Dermand 3
Instantaneous

Syrmetrical
Counters

Energy

Lawer Harmanics
Higher Harmaonics
THD, True RMS

Mulesrang = Inslanlamnoeous

The Instantaneous Metering dialog box allows the user to
view the primary voltage, current, frequency, and power (real
and reactive) values measured by the Form 6 control.

The user must be online to view the instantaneous values in
the control.

Click the Go Online button. The instantaneous values are dis-
played.

Vaoltages (Valts pri)

Phase A Phase X
Phase B Phase ¥
Fhase ¢ Phase Z

Current [Amps pri)
Phase A [09322 |

Phase B =
Fhase © Go Offline
Ground

I

- Frequency (Hz)
Power primary
Real (kW) Reactive (kVAR)  Apparent (kVa) Power Factor
Phase A [1622167  |[287.887 | [1646 502 | [0.985 |
Phase B [1651.263 |[311.874 | [1716.863 | 0,983 |
Phase C [1401.873 |[244 816 | [1423.045 | |o.985 |
Total  [4711239  |[8s0.465 | [a787.783 | [0.984 |
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Symmetrical

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fee]

"] Flle Manage User Settings Configure Display Metering  Workbench Wi
J D”l El %l 74 | *?l J Connect uzing Com 1 Demand g =

Instantaneous —

Symmetrical I

Counkers

Energy

Lawwer Harrnonics

Higher Harmonics

THD, True RMS
The Symmetrical Metering dialog box allows the user to view
the voltage and current symmetrical component values mea-
sured by the Form 6 recloser control.
The user must be online to view the symmetrical component
values in the control
Click the Go Online button. The current symmetrical compo-
nents values are displayed.
The primary voltage values displayed in the Instantaneous
Metering dialog box will always be line-to-neutral values
regardless of the confirmation (Wye or Delta) of the connect-
ed PTs. Regardless of the number of connected PTs, as
defined in both the System Confirmation setting dialog box
and the Load-side PT Configuration setting dialog box, all
three primary source-side or load-side voltage values will be
displayed if the Phantom Phase functionality (source-side or
load-side) is enabled.

—Voltage - kV primary

— Current - Amps primary

Positive |10.033

| | Positive 119.576

Negative |5.008

| 3xNegative ~ [61.934

IxZero [15.033

| 3xZero ‘61 .390

Help

Go Offline
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Counters

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fée]

"1 File Manage User Settings Configure  Display Metering  Woarkbench W

J E..”l El %l ?lk‘?l J Connect using Com 1 Demand !
Inskantaneous o
Symmekrical

Counkters

Energy

Lawer Harmonics
Higher Harmonics
THD, True RMS

The Counters dialog box allows the user to view the counters
retained by the Form 6 control.

The user must be online to view the counters in the control.

Click the Go Online button. The counter values maintained by
the control are displayed.

e Trip and Target Counters are preset to zero for a new
recloser.

e |f retrofitting an existing recloser, preset the control
counters to match the recloser counters. If a Form
6 control is attached to a mechanism that has a
known operating history, the trip and target counters
and duty cycle information can be pre-programmed
into the control via the Presets dialog box. Refer to
Settings - Presets in the ProView Form 6 Control |
Schemed section in this manual for additional infor-
mation.

=
[ Target - Operations —
ICI Ground
o | APhase
ICI B Phase ~Duty Cycle Used %
.21269 Phase A

o ] CPhase

257274 Phase B
o—

.........................................

ﬂ

Go Online

I

0.00437561| Phase C
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Energy

Pro¥iew 4.0.1 - [F6-4.0.1 defaulk {read only).fee]

] File Manage User Setkings Configure Display Metering  ‘Workbench W

J |j"| Hl %l ‘?lk’?l Connect using Com 1 Demand 4
Inskantansous

Symmektrical

Counkers

Lower Harmonics

(=

Higher Harmonics
THO, True RMS

The Energy dialog box allows the user to view the current
and power (real and reactive) energy values measured by the
Form 6 recloser control.

Click the Reset Energy button to reset the

The user must be online to view the energy values in the control.
accumulated energy from ProView.

4 4 , Click the Go Online button. The energy values are displayed.
This can also be accomplished via the Form

6 control front panel MMI. Refer to F
Wena in the [Front_Panel Operation section

of this manual.

Metenng - Energy

—Amp-Hours
Phased Reset Energy Help
Phase C Go Offline
~kWHlkvarH
Real (kWH) in Real (kWH) out Reactive (kvarH)in Reactive (kvarH) out
Phase A [27.642 | [131.327 | |4857 | [26.298 |
Phase B [27.598 | [78.005 | [5.120 | [18.915 |
Phase C [70.217 | [124.250 | [14.377 | [31.199 |
Total  |124.034 | |332.903 | [21.304 | [73.423 |
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Lower Harmonics

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fee]
— | Fle Manage User Settings Configure Display | Metering Workbench W

Dermnand *
Instantaneous

Connect uging Com 1

| 2= S| 2|

[ —

Symmetrical
Counkers
Energy

Lower Harmonics
Higher Harmaonics
THLy, True RMS

Comprehensive harmonic information is included for three-
phase voltages and currents plus neutral current. This analy-
sis includes the second through eighth harmonics in % of
fundamental.

The user must be online to view the lower harmonic values in
the control.

Click the Go Online button. The lower harmonic values are
displayed.

Harmonics in 24 of Fundamental

Fundamental Znd 3rd 4th 5th 6th fth gth

—Phase Currents and Harmonics %

IA  [148.753 | [1.725 | [3.117 | [0.962 | [1.439 | [4.703 | [1.479 | [5.690 | {.nmﬂinpl

B [154.813 | [1.954 | [3.020 | [0.899 | [1.357 | [4.705 | [1.439 | [5.617 |

Done

IC [143.790 | [1.715 ] [3.028 | [0.840 | [1.378 | [4.751 | [1.440 | [5.594 |

IG  [9.425 | [2.441 ] [143.797] [0.637 | [2.061 | [216.327] [0.997 | [6.073 |

—PhaselDelta Voltages and Harmonics %

VAIAB [14293.793 | [2.049 | [3.097 | [0.970 | [1.472 | [4.743 | [1.423 | [5.688 |

VBIBC 14384.179 | [2.054 | [3.095 | [0.965 | [1.419 | |4.737 | [1.423 | [5.683 |

VCICA 13891.417 | [2.047 | [3.121 | [0.967 | [1.426 | [4.739 | [1.422 | [5.685 |

VS [0.000 | [1000.00] [1000.00| [1000.00 [1000.00] [1000.00| [1000.00] (1000.00]
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Higher Harmonics

Pro¥iew 4.0.1 - [F6-4.0.1 default {read only).fee]

~] File Manage User Settings Configure Display Metering ‘Workbench

T =

J ﬁlnl %l ?lh‘?l J Connect using Corn 1 Demand .
Instantaneous
Symmetrical
Counkers
Energy
Lawer Harmonics
Higher Harmonics
THD, True RMS
Comprehensive harmonic information is included for three-
phase voltages and currents plus neutral current. This analy-
sis includes the ninth through fifteenth harmonics in % of
fundamental.
The user must be online to view the higher harmonic values in
the control.
Click the Go Online button. The higher harmonic values are
displayed.
Harmonics in 25 of Fundamental
Fundamental 9th 10th 11th 12th 13th 14th 15th
—Phase Currents and %Harmonics
IA 148823 | [1.064 | [0.514 | [0.461 | 0.320 | [0.485 | [0.323 | [4.854 | -
Go Offline
B [1564482 | 1.016 | [0.125 | [0.210 | [0.135 | [0.544 | [0.365 | [4.722 |
Done |
IC [143846 | |0.989 | [0.005 | [0.044 | [0.001 | [0.488 | [0.007 | [4.624 |
IG  [9.390 | [44.654 | [0.581 | [0.466 | [0.838 | [1.262 | [0.311 | |209.861]

- PhaselDelta Voltages and 2sHarmonics

VAIAB 14293.719 | [1.005 | [0.000 | [0.103 | [0.000 | |0.502 | |0.001 | |4.988 |

VBIBC [14383.623 | [1.007 | |0.000 | |0.111 | [0.000 | [0.494 | [0.000 | [4.960 |

VCICA 13890.582 | [0.995 | [0.002 | [0.101 | [0.001 | [0.493 | 0.003 | [4.956 |

VS [0.000 | 10o0.00| [1000.00| [1000.00| [1000.00| [1000.00| 1000.00| [1000.00|
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TH

D, True RMS

ProYiew 4.0.1 - [F6-4.0.1 default {read only).fae]

| File Manage User Settings Configure Display Metering  Workbench

| 2(E & 2|w

Cannect uzing Conn 1

———

Demand 3

1 =

Instantaneous
Syrnmetrical
Counters

Energy

Lawetr Hatrmaonics
Higher Harronics
THD, True RMS

Comprehensive harmonic information is included for three-
phase voltages and currents plus neutral current. This analysis
includes total harmonic distortion in % of fundamental.

The user must be online to view the total harmonic distortion
values in the control.

Click the Go Online button. The Fundamental, True Root
Mean Square (RMS), and Total Harmonic Distortion (THD) cal-
culations are displayed.

THD, True RMS | x|

Fundamental True RMS THD (%3)

~ Phase Current (primary)

IA  [149.175 | [149.406 | [9.961 |
1B [154.565 | [154.936 | [10.455 |
IC 143213 | [144.508 | [10.621 |
IG |9.454 | [33.699 | |342.408

Go Offline ”
Done |

Click the Related Low Harm
or High Harm buttons

~ PhaseiDelta Yoltage (primary)
VAIAB  [14292.010 | [14369.466 | [10.288 |

VB/BC |14383.248 | 14462.925 | [10.272 |

VCICA |13885.949 | [13960.107 | [10.277 |

vs  [0.000 | [0.000 | [0.000 |

to access the Metering

Lower Harmonics or Higher
Harmonics screens.

Related...
Low Harm. |

High Harm.
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Section 5: ldea Workbench

Introduction

WARNING: Equipment misoperation. Use of
an incompatible or inappropriate settings file,
scheme file, or custom software file in a control, relay,
recloser, or switch can result in equipment misopera-
tion leading to equipment damage, severe personal
injury, or death. G140.1

CAUTION: Protective equipment misopera-

tion. Before downloading configuration files
or settings to the equipment, verify that the files and
settings are correct for the location and application.
Downloading configuration files or settings designed
for a different location or application can result in
severe personal injury and equipment damage. eiaa

CAUTION: System misoperation. The process of
downloading a new scheme or settings will cause
this device to stop functioning as a protective device
for a period of approximately 8 seconds. Safe oper-
ating practices must be observed while downloading
scheme files or settings. Failure to comply can result
in system misoperation. T299.1

CAUTION: Equipment misoperation. Use of the
ProView operating system may result in the creation
of many combinations of setting files, scheme files,
and custom software files. Many of these combi-
nations can be downloaded into any device using
ProView operating system. The user must ensure
that the proper combination of software modules is
created and downloaded to the correct device for the
application. 61480

ProView software includes the ldea Workbench to customize
hardware control and status points, serial communication
points, front panel function keys, and LED status indicators.

Select and visualize a multiple logic gate connected to
multiple arrays of functions by clicking and dragging.

Save your Idea Workbench files to be used again as
needed, independent of your scheme.

Quickly program your operating settings with standard-
ized dialog boxes, yet customize your applications with
the lIdea Workbench.

Default settings for the control and status points
include common functions such as Recloser Lockout,
Open, Close, Ground Trip Block, etc.

Simple user-customization for Supervisory Inputs/
Outputs, LEDs, and Operating functions

Quick-connect graphic wiring
Full SCADA input/output availability
Operational I/O capability

The Workbench menu includes the following screen selections:

Workbench Structures

Workbench User Settings

Workbench Contact Inputs

Workbench Contact outputs

Workbench Message Outputs to MMI
Workbench Status Outputs to MMI and SOE
Workbench Analog Outputs to MMI
Workbench MMI Softkey Switches
Workbench Mode Control Configuration
Workbench Description
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Important User Information

The Form 6 control offers the user the ability to apply it in a
variety of applications, to program its operation over a wide
range of parameters, and to customize its operating logic.
Those responsible for the application for the Form 6 con-
trol must satisfy themselves that the programmed operating
parameters and the installed software scheme have been
tested to verify that they meet all performance and safety
requirements, including any applicable regulations, codes,
and standards.

Since there are many variables and user-selected operat-
ing characteristics associated with any particular installation,
the user should take the necessary steps to assure that the
design, configuration, installation, and use of operating soft-
ware (schemes) are maintained in a secure and controlled
manner by properly trained personnel.

Accessing a Workbench Menu Item

Note: You must be logged in at the Modify access level to create or

modify the Idea Workbench. Refer to section
e Marage User Seitrgs Confgue Daplay  Meierg | weridench  Windoe Yew  Help ofth|s manual
i Conrescior, Woribern Sty .
Sie &/ 2w » Wit e St . .
ket Eantact Yum 1. Click on the Workbench main dropdown menu and
esrimen Contact Dumun )
iearitmnn Memsage Cugat 48 select a menu item.
e arksmnc, S Dot o B e SO0
R R A Note: The Workbench Menu is only available when a scheme
Weariench Mude Corrd Contguranon is open.
ek S Dl
_ x| A Workbench V\/arning screen will appear.
it 2. Read the contents of the WARNING screen and pro-
IMPROPER CLUPE TOM LOGIC PROGHAMMING MaY BESULT .
i TN ceed as follows:
A oo I PN Sl S oL e A ot ol il o sl e Clicking on “l understand. Proceed with Workbench
e chisrggmt s s eparnal s of he pickectin d conisol epenn. Cosiom changes b e modiifications” causes the selected Workbench
conirol loge o1 pogram paramehey may resul in urlended cpershonad Thase
ke for e aecie fion st sty tha the: prsgrarmined epersing haremtart i e rilalied screen to appear and enables you to have full
gt dony N access to Workbench menu items.
S themn o mary vanaies e use seecied spersteg ch ocisied veth ary ¢ (Clicking on “l do not wish to make Workbench
mm'_%“”‘,"ﬁm?mm,;"ﬁffx_’ e e b modifications at this time” returns you to the main
Propmpy it ] e menu options with no access to any Workbench
Thaeoughly tek and valkdste ane change: before uve 1o ennee that they do nol adversely impact #e menu items.
alnty (n mblarSmmresy of the getem
e N A S SN Each function of t'he Workbench menu gnd detglled mstrgc-
unirine T sty o barclion ol Wishbers el clions mad by lhe et tions on accessibility and programming is described in this
oo Procowd i Wotbarshmodiemes. | section of the manual.

e —— L I
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Hardware Ildea Workbench

The Idea Workbench allows the user to implement any type
of custom logic or algorithm with a simple and intuitive drag
and drop construction. The user can access any internal
signal, any contact input or output, values of analog inputs,
or communications inputs. Once the logic or algorithm has
been constructed, the result can be used to operate output
contacts or have other effects on the Form 6 recloser control.
This logic can be analyzed during event playback or with the
Virtual Test Set (VTS) feature of ProView.

Loading the Hardware (Form6) ldea Workbench
e e All custom logic is part of the Hardware Idea Workbench.

Open the Hardware Idea Workbench by following the
Workbench>Workbench Structures menu path.

The Idea Workbench split screen will appear.
Click on the Hardware (Form6) Idea Workbench.
The Hardware (Form®) Idea Workbench will appear.

Pu S G G Ol S iy Swsmes eam alE
&1 B

Hardware (Formi)
[Lovel = 1]

Click here to access
the Hardware (Forme6)
Idea Workbench.

D r U 2

IMPORTANT: When you load a factory-supplied
Idea Workbench Structure from disk, you must
also read the corresponding Idea Workbench
Setting from disk.

Click here

— s i ﬁ:_' to access Click on any
TG g el MR the User terminal block to
- [P———— Workbench  open up aview of  Click here to open the

e : : : = blocks. that terminal block. Color Key screen.

a— =lolal

Click here to manage Workbench structures.
Click here to open the Basic Tools Toolbox.
Click here to open the Advanced Tools Toolbox.

Click here to open the Workbench Inputs Toolbox:

Click here to open the Workbench Outputs Toolbox.

Click here to open the Form6 Target
LED Programming Palette.
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Idea Workbench Structures

CAUTION: Equipment misoperation. Use of the
ProView operating system may result in the creation
of many combinations of setting files, scheme files,
and custom software files. Many of these combi-
nations can be downloaded inot any device using
ProView operating system. The user must ensure
that the proper combination of software modules is
created and downloaded to the correct device for the

application. 61480

Frotiews 401 - [Fi-001 delault {resd only ) i6e]
:mwmxmwgmwmwmmamrm

F 6| @] 9[x7||| o senecton

WARNING: Equipment misoperation. Use of
an incompatible or inappropriate settings file,
scheme file, or custom software file in a control, relay,
recloser, or switch can result in equipment misoperation
leading to equipment damage, severe personal injury, or
death.

G140.1

CAUTION: Protective equipment misoperation.

Before downloading configuration files or set-
tings to the equipment, verify that the files and settings
are correct for the location and application. Downloading
configuration files or settings designed for a different
location or application can result in severe personal
injury and equipment damage.

G133.1

All custom logic must be placed in one of the User
Workbench blocks.

Access the User Workbench blocks as follows:
1. Click on the Idea Workbench lightbulb graphic.
This will display the 16 separate blocks where the user can

Signal Mapping

e I e | design and segregate custom logic according to function.
Idea Workbench Feoms & Bear Pavel - NERY 2. Click on a block to open the User Workbench for that
(Forme) 1| o1 Sp— block.
2 { mwnm“_ Custom logic can be placed in one block or divided across
i } F E i ! many blocks.
. o A N ! b e Note: If complex logic is to be developed, the logic should be dis-
FEY | F % - e SN tributed across more than one User Workbench to maximize
s . the readability of the logic.
K
Standard Contact Input Optional Contact Input Standard Contact Output | | Optional Contact Output
Mapping Mapping Mapping Mapping
Digital Oscillography Front Panel Programming Automatic Battery Test [User Workbench H]

[User Workbench []

[User Workbench J]

[User Workbench K]

[User Workbench L]

[User Workbench M]

[User Workbench N]

[User Workbench Q]

[User Workbench P]
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Changing User Workbench Block Names

The User Workbench block names can be changed to easier
identify the type of logic contained within that block.

Change the name of a User Workbench block as follows:
1. Right-click on the block whose name you want to

I Idea Workbench (Form&) change.

Standard Contact Input Optional 2. Select Block>Configuration from the pop-up menu.
Mapping N

Configuration...

Save As...
Print...
Digital Oscillograp__ Preview... an
Signal Mapping | |
3. Inthe Name field of the resulting dialog box, enter the
kS new name.

Marne: Standard Caontact Ihput M apping

Standard Contact Input Mapping

Drescription:
4. Click on OK when done.
YWisual settings. .. | Help I ] I
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Contacts Inputs and Outputs

Proview 8.0.1 - [F& 4.0.1 detault [read asly)06e]

:mmm&mw:m&hmmmmﬂ

W] S| 2[N2]|| Hocomeston
Wl Workbench
I Hardepee [Formé) _L - - __L .

Help Setlings || Form & Recloser Control |
m Idea Workbench Torm & Brar Pacel

F 1]

w ‘ Qens) 161 ST
| Advinced | ) o R N e
Workbunch &

Inputs

x|

S0 ss1:lobod:ausko audco2-okllco3 hiod-athl

The Idea Workbench screen includes a representation of the

three terminal blocks on the rear panel of the Form 6 recloser
control. Clicking on any of the terminal block representations

opens up a view of that terminal block.

e (Contacts designated "ci" are contact inputs.
e Contacts designated "co" are contact outputs.

Contact outputs can only be used once in the Idea
Workbench. This prevents any potential misoperation of the
control that would result if an output contact were driven by
custom logic in two or more User Workbenches.

The background color of the labels on the contact inputs and
outputs reflect their current status. Refer to the Color Key for
contacts status.

Note: One contact output is designated as SS1, which is a high-
speed solid state contact that operates in less than 2 ms.
This is pre-assigned to be used to lockout the control.

The user can change the name designation of the contact
inputs and outputs. A short name can be assigned to the
contacts for use in the Idea Workbench view and a longer
name can be assigned for use in displaying the name of the
contact on the Form 6 control front panel MMI. Refer to
Workbench Contact Inputs and Outputs section in this
manual for additional information.

ProView |dea Workbench capabilities allow the user to cus-
tom configure the outputs of the Form 6 control for commu-
nications preferences, local targeting, and other user-defined
local or remote control.

Contact outputs are provided as Form A (normally open),
Form B (normally closed), or Form C (both normally open /
normally closed) contacts. Refer to the color key for contact
output types.
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Basic Tools Toolbox

Il Workbench
Il Hardware (Form&)

Help | Settings. | For

At the upper-left corner of the Idea Workbench is the Basic
Tools toolbox. Click on the Basic Tools toolbox to open and
reveal the set of commonly used custom logic-building tools.

Note: All custom logic must be placed in one of the User
Workbench blocks.

Idea Workbench Access the User Workbench blocks as follows:
{meﬁ] 1. Click on the Idea Workbench lightbulb graphic.
# '
This will display the 16 separate blocks where the user can
v, design and segregate custom logic according to function.

] 2. Click on a block to open the User Workbench for that
Workbench N : block.

R Custom logic can be placed in one block or divided across

many blocks.

Note: If complex logic is to be developed, the logic should be dis-
tributed across more than one User Workbench to maximize
the readability of the logic.

Place a copy of any of these tools into the Idea Workbench
white space as follows:

Click on the tool icon and, while holding the left mouse but-
ton down, drag the tool icon off of the menu and move the
resulting cursor (a small black square) to the white space,
and then release the mouse button.

A copy of the tool will be placed in the Idea Workbench as a
ProView block.

Move the resulting block by using a left-click-and-hold to
grab the block and then move it. Release the left mouse but-
ton to stop moving the block.

Delete the resulting block by using a left-click-and-hold to
draw a box around the tool. A menu will pop-up. Select
Scheme > Delete.

M Idea Workbench (Formé)
H [User Workbench 1]

Pe

A L - | —E Block Fl
=

[l 1dea Workbench [Farmi)

EJCY

[l Stardard Contact Dulpul Mappng

Group
 — An example of Maove
—_@ Idea Workbench Copy

| T | —ﬁ white space.

l—’:«mﬁm;_@

/

All contact outputs must be driven with an
input in order for the scheme to compile.
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Basic Tools Toolbox

Two Input AND Gate

Two Input NAND Gate

Two Input OR Gate P NOT Gate (inverter)
EXCLUSIVE OR Gate
Two Input NOR Gate
Set Priority Latch /Logic Rising Edge Detector
Pickup Ti } i i
ickup Timer. /2 Input Line Multiplexor
(select
Dropout Timer
Reset Priority Latch
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Advanced Tools Toolbox

At the upper-left corner of the Idea Workbench is the

I Workbench Advanced Tools toolbox. Click on the Advanced Tools tool-
Il Hardware (Formé&) box to open and reveal an advanced set of custom logic

Help | St:ttings. | m building tools, including most mathematical operators.
- e Note: All custom logic must be placed in one of the User
Workbench Idea Workbench Workbench blocks.
}Fgm.l?) Access the User Workbench blocks as follows:
' 1. Click on the Idea Workbench lightbulb graphic.
9 This will display the 16 separate blocks where the user can

design and segregate custom logic according to function.

2. Click on a block to open the User Workbench for that
block.

Custom logic can be placed in one block or divided across
many blocks.

Note: If complex logic is to be developed, the logic should be dis-
tributed across more than one User Workbench to maximize
the readability of the logic.

Kl Place a copy of any of these tools into the Idea Workbench
white space as follows:
Global P

Input

Click on the tool icon and, while holding the left mouse but-
ton down, drag the tool icon off of the menu and move the
resulting cursor (a small black square) to the white space, and
then release the mouse button.

Logic Float ©Complex

Setting Setting Float
(BYTE) Setting A copy of the tool will be placed in the Idea Workbench as a

ProView block.

Short L
|nu:-;a Intz;ir Feed- Move the resulting block by using a left-click-and-hold to
Setti Setti back [fb] grab the block and then move it. Release the left mouse but-
ok AL ton to stop moving the block.

Max IMin Delay
Cne

Delete the resulting block by using a left-click-and-hold to
i draw a box around the tool. A menu will pop-up. Select
lteraticn Scheme > Delete.

Add[+] Negate || Array
:
[+/-] Lookup

Subtract Magntd. Complex
1 x| Conjug.
[c*]
i Bock |
Multiply ~— Real- ||Mumeric
: ottt Scheme Jelete
[ ] Part [ ] Signal T P T T
X art |re Erobe R o
= B An example of Move
Divide [[] Imag.- = B Idea Workbench -
_ —— white space.
Part [im] == e
Sr 2R Brkr. S A
NV NV Simul. = it
N/ NV Am All contact outputs must be
Latch Latch driven with an input in order
[float) [short) for the scheme to compile.
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Advanced Tools Toolbox

Two Input Comparator

Creates a Logic Setting
Creates a Long Integer Setting

Creates a Short Integer Setting
Minimum Operator

Maximum Operator

Negation Operator

Addition Operator

Subtraction Operator

Multiplication Operator

Imaginary-Part Operator

Division Operator— |

\
\
\
\
\
Ny
\
\
\

=

Two Input Equality Operator

Creates a Global Input Variable

Creates a Floating Point Setting

Logic Float ©Co b
Setting get Float
[BYTE) Settirg |

ort Lang Feed-
Qeger Integer back [fat
Setting  Setting
\Mﬂl\hﬂin Delay
— Cine
lteraticn

Add[+] Negate
— [/

Subtract Magntd.

— [ ||
Multiply  Real-
[~ [x] Part [re] |

Wmaﬂ.-
[ art [im)]

Non-\Volatile Sr Latch

Non-Volatile Floating Point
Numeric Latch

Latch
[float)

Latch
ﬁnlﬂ

Array

Creates a Complex Setting

N

Feedback Operator

Delay One lteration

Array Lookup Operator

Absolute Value Operator

Complex Conjugate Operator

Real-Part Operator

Numeric Probe
(shows numeric value)

Logic Signal Probe

Non-Volatile sR Latch

Breaker Simulator

L VR |

(not for use with the
Form 6 control)

Designated for future add-ins.
PeerComm is available as an
add-in. Contact your Cooper
Power Systems representative

for additional information.

Non-Volatile Short Integer
Numeric Latch

PeerComm is covered by United
States patent 6,754,789 and
pending international patents.
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Basic and Advanced Tools Characteristics

Once a toal is placed in the scheme, it will appear either as a
graphic image or as a box with text. The appearance of the
input and output terminals for the blocks vary between these
types.

For the logic gates, the input and output terminals can be locat-

ed by passing the mouse over the gate until the pointer changes
from an arrow to a square. Or, for example, a box like :! or :# will
appear.

e The :lindicates an input terminal.
e The :# indicates the output terminal.

For the latches and timers, small black squares on the block
indicate the terminals. The squares on the left are inputs, and
those on the right are outputs. The terminals can be located by
passing the mouse over the gate until a box like :! or :# appears.

Workbench Icon Description

Name: Sr is a Set Priority latch
NV Sr is a Non-Volatile Set Priority Latch

Function: The single output terminal goes to a Logical 1 whenever the upper-most input
terminal (terminal 0) goes to a Logical 1. This Logical 1 output state will be maintained
until the input terminal 1 is set high.Input terminal O (upper): Sets the latch output to 1.

Input terminal 1 (lower): Resets the latch output to O.

If input terminals O and 1 are both at a Logical 1, the latch output is SET to a 1. This is
SET priority.

NV blocks have a limited number of write functions. Use them with discretion and not in
frequently executed logic.

Name: sR is a Reset Priority Latch
NV sR is a Non-Volatile Reset Priority Latch

w. Function: The function is the same as the Set Priority Latch except that when input ter-
minals 0 and 1 are both at a Logical 1, the latch output is RESET to a 0. This is RESET
priority.

NV blocks have a limited number of write functions. Use them with discretion and not in
frequently executed logic.

Name: Edge Detector

Function: Creates a Logical one pulse whenever its input transitions from a Logical O to a
Logical 1. The pulse disappears after 1/16 cycle.

Name: Magnitude Comparator
Function: Compares the value of the two inputs.

Output: The output goes to a Logical 1 if Input terminal O “+” is greater than Input terminal
1“7 ("“+”">"-"). The output goes to a logical O if Input Terminal 0 “+” is less than or equal to
the Input Terminal 1 “-” (“+"<"-").

Name: Pickup Timer

Input terminal O “+” (upper): One of the input quantities should be connected here.
Input terminal 1 “-” (lower): The other input quantity should be connected here.
Function: Timer starts timing when input transitions from a Logical O to a Logical 1. The
E# timer resets whenever the input drops back to a Logical O state.
= Input terminal O (upper): When driven by a Logical 1, the timer starts running. When the
input changes to a Logical O, the timer immediately resets to 0.

Input terminal 1 (lower): The value of the desired timer duration should be connected
here. Do this by dragging a "float setting" from the Advanced Tools Toolbox into the
User Workbench and connecting its output to this terminal. Output terminal 0: Goes to a
Logical 1 when the timer reaches its setting.
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Workbench Icon

Description

P

Name: Dropout Timer

Function: Output goes to a Logical 1 as soon as Input 0 goes to a Logical 1. The timer
starts timing when Input terminal O transitions from a Logical 1 to a Logical 0. The output
drops to a Logical O only after the timer expires.

Input terminal O (upper): When driven by a Logical 1, the timer is armed. When the input
changes to a Logical 0, the timer begins to count down to O.

Input terminal 1 (lower): The value of the desired timer duration should be connected
here. Do this by dragging a "float setting" from the Advanced Tools Toobox into the User
Workbench and connecting its output to this terminal.

Output terminal 0: Goes to a Logical 1 when Input O goes to a Logical 1. After Input O goes
to a Logical 0 the output stays at a Logical 1 until the timer reaches 0.

Name: Two Input Multiplexor (This function can’t be used to drive timer durations.)

Function: Passes one of two inputs to its output depending upon the state of the third input.
Input terminal O (upper): First input signal.

Input terminal 1 (middle): Second input signal.

Input terminal 2 (lower): Selector input. If a Logical 0, the first input is passed to the output.
If a Logical 1, the second input is passed to the output.

Name: Equality Operator

Function: Determines if the two inputs are equal. Both inputs must be of the same data
type (integer to integer, float to float, etc). Otherwise, it will cause an error message when
ProView prepares to download the logic to the control.

Input terminal O (upper): Value of first input quantity.
Input terminal 1 (lower): Value of second input quantity.

Output terminal 0: Goes to a Logical 1 when the values of the two inputs are equal.
Otherwise, a Logical O is output.

I Clobalinoul:

-

Name: Global Input

Function: To input the value of a global system variable to the Idea Workbench. This is for
the advanced user who is developing specific schemes that require low-level operating signals.

Usage:

1. To use the Global input, first drag one into the scheme.

2. Use the mouse to point to the Global input block and right-click.

3. Select Block Configuration from the resulting pop-up menu.

The Block Configuration dialog box will appear. The text "Global Input" will be in the Name field.

4. Replace this text with information as directed from the factory. As an example:

® "ExecSetup1": This is a binary output that changes to a Logical "1" at the exact

moment the control boot-up procedure has ended and the algorithms start running.
This signal indicates that the control has started functioning as a control following
start-up or a setting group change. An exclamation point in the value means that the
signal is not configured correctly. The output is case sensitive.

| bwte sefting:d

| float setting:0

1

[ complex setting 0+0

1

[ short setting:0 4

[ long setting:0 4

Function: All of these blocks provide the ability to introduce settings into the User
Workbenches. The name of each block describes the data type created for that setting.

Output (0): The value of the setting.

This produces a binary setting that can be set to a 0 or 1 only. This is used to drive logic
gates, etc.

This is a floating point setting. This is used to drive inputs such as timers, comparators, etc.

This is a complex, floating point setting. This is typically used to provide settings that are
involved in phasor math operations.

This is a 16-bit integer setting. The range goes from -32,768 to +32,768.

This is a 32-bit integer setting. It is used when an integer setting is required where the setting
range goes beyond +32,768.
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Workbench Icon

Description

Name: Two Input AND Gate

Function: When both of the inputs at the left side of the AND gate are a Logical 1, the
output will be a Logical 1.

Name: Two Input OR Gate

Function: If either, or both, of the inputs at the left side of the OR gate are a Logical 1,
the output will be a Logical 1.

Name: NOT Gate (inverter)
Function: The output of this Logic function is inverted from the input signal.

Name: Two Input NOR Gate

Function: OR followed by an inverter. If either, or both, of the inputs at the left side of
the OR gate are a Logical 1, the output will be a Logical 0.

P YY U ®

Name: Two Input NAND Gate

Function: AND followed by an inverter. When both of the inputs at the left side of the
AND gate are a Logical 1, the output will be a Logical O.

Name: EXCLUSIVE OR Gate

Function: If either of the inputs at the left side of the EXCLUSIVE OR Gate are a Logical
1, the output will be a Logical 1. If both of the inputs are a Logical 1 or both inputs are
a Logical O, the output will be a Logical O.
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Using the Non-Volatile Analog Latches

The NV Latch Short and NV Latch Float blocks allow the user
to create logic to keep track of analog values even in the
event the control loses control power.

Workbench Icon Description

Name: Feedback

fb:byte

Function: This block is used to feed the output of a block to a part of the scheme that is
evaluated before the block the signal is taken from. This effectively passes the value of the
evaluated variable from the previous computation iteration and uses it in the current itera-
tion. Feedback is data type specific.

The usage is as follows:

fb:short "
e fhIstr21
LOGIC
Name: Delay One lteration
-Sl:ﬂ-"l] Function: This block is used to feed the output of a block to a part of the scheme that is evalu-

ated after the block the signal is taken from. This effectively passes the value of the evaluated
variable from the previous computation iteration and uses it in the current iteration.
The usage is as follows:

_— LOGIC s(n-1) LOGIC

Name: Non-Volatile Floating Point Latch

NV Latch Function: This module latches the value of the floating point signal driving its upper termi-

I:ﬂ{l'ﬂﬂ- nal, input(0), while the BYTE Logic signal connected to the lower terminal Input (1) remains
asserted. The module output always shows the last value presented to Input (0) from the most
recent time that the capture input Input (1) was in the asserted (i.e. Logical 1) state. This latch-
ing function is non-volatile, retaining the most recently latched value through power cycling of
the control.

Name: Non-Volatile Short Integer Latch

MV Latch

Function: This module latches the value of the short integer signal driving its upper termi-

nal, input(0), while the BYTE Logic signal connected to the lower terminal, input(1) remains
asserted. The module output always shows the last value presented to Input(0) from the most
recent time that the capture input, Input(1) was in the asserted (i.e. Logical 1) state. The rest
of the blocks' behavior is the same as for the non-volatile float latch.

Name: Array Lookup

Function: This module allows you to extract a single value from a one-dimensional array vari-
able. This is used primarily with the Global Input block where the Global signal being accessed
is an array.

)
=
=

Input (0): This is the top input port. Connect to this a short integer which indicates which indi-
vidual data point from the array is to be extracted. Note that the first value of the array is index
0, not 1. So an array with 10 values is accessed by using index numbers 9 through O.

Input (1): This is the bottom input port and the port to which the array variable is connected.
This can be of any data type.
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Workbench Icon Description

Name: Addition Operator

Function: The output is the addition of the two inputs. The input data types must be the same.

Name: Negation Operator

Function: The output is the same magnitude as the input; however, of a different sign.

Name: Subtraction Operator

Function: The output is the subtraction of the bottom input from the top input. The input data
types must be the same.

RMIES|IEY

Name: Absolute Value Operator

E3

Function: The output is the absolute value of the input (magnitude only, no sign).

Name: Multiplication Operator

X

Function: The output is the multiplication of the values of the two inputs. The input data types
must be the same.

Name: Division Operator

Function: The output is the division of the top input by the bottom input. The input data types
must be the same.

-

Name: Complex Conjugate Operator

||
!

Function: This operator outputs the complex conjugate of the input. The input must be a com-
plex (x+ y) value. This operator will only be used when dealing with current or voltage phasors.

Name: Real-Part Operator

-
£

£
—

Function: The output of this operator provides the real part of the input. The input must be a
complex value.

Name: Imaginary-Part Operator

Function: The output of this operator provides the imaginary part of the input. The input must
be a complex value.

Name: Numeric Probe (shows numeric value)

" =! 1 Function: This block displays the analog value of a signal.

Name: Logic Signal Probe
Function: This block displays the binary status value of a signal.

Name: Maximum Operator

Function: Two outputs - The top output displays the maximum value of the two inputs and the

bottom output displays a Logical 1 if the top input is greater than the bottom input. If the top
input is less than the bottom input or if the inputs are equal, the bottom output is a Logical O.
The input data types must be the same.

Name: Minimum Operator

Function: Two outputs - The top output displays the minimum value of the two inputs and the
L min ﬂ bottom output displays a Logical 1 if the top input is greater than the bottom input. If the top

input is less than the bottom input or if the inputs are equal, the bottom output is a Logical O.
The input data types must be the same.
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Workbench Inputs Toolbox

Il Workbench
Il Hardware (Form6)

Help | Settings. | For
Worrklbendl Idea Workbench
| Fies | Formé
Basic Tools f{ - m“)
[ Advanced | ,

Workbench
Inputs

Outputs

UszerIntermediate Signals

UserWorkbench Settings

Protection Mode Status

Protection Settings

Protection Element Status

Standard /0 Control Input Status

Cptional 10 Control Input Status

Current and Voltage Inputs

Symmetrical Components

Demand Currents

Communications

Fecloser Status

Yoltage Status

2ync-Check

Blocking Status

Targets

Frequency Detection

Current Detection

Front Panel Fushbutton Status

LCD Panel Switches

Alarms

Man-Latched Demand Alarms

Incipient Cable Splice Faults

Time of Day

Most Recent Fault

Data Profiler

Loop Scheme (Optional)

At the upper-left corner of the Idea Workbench is the
Workbench Inputs toolbox. Click on the Workbench Inputs
toolbox to display all the possible input signals that can be
used in the Idea Workbench.

The Workbench Inputs toolbox gives the user access to vari-
ous physical and communications system inputs as well as the
ability to perform logical functions with the Basic and Advanced
Tools.

To access the menu function in a user-defined Workbench
scheme, click the desired Workbench input, drag it off the
menu, and place it in the Workbench area. Use this
Workbench input to create the desired logic functions.

The Menu options are described below:
User Intermediate Signals

Twenty-five intermediate variables are provided to allow sig-
nals to be sent between Workbench blocks. Intermediate
variables are defined (driven) from the User Intermediate
Signals menu of the Workbench Outputs toolbox. Once
defined, the intermediate variables can be used by drag-
ging them out of the User Intermediate Signals menu of the
Workbench Inputs toolbox.

User Workbench Settings
Enable Settings

WB enable settings 1 - 4 allow the user to create logic func-
tions within the workbench that can be enabled/disabled via
the Workbench User Settings dialog. Separate settings can
be entered for each of the four profiles (Normal, Alternate

1, Alternate 2, Alternate 3). A WB Enable is a byte setting
identical in function to the "Advanced Tools" "Logic Setting
- BYTE", although the WB Enable can be enabled/disabled
from outside of the workbench environment.

For example, a user could enable/disable a user created logic
function by ANDing the function with one of the WB enables.
Then the user can enable/disable the function from within the
Workbench User Settings dialog.

5-16



SAFETY
FOR LIFE

S280-70-4

Il Workbench Inputs
Il User Workbench Sett
Enable Settings
WB:Enable1 (0=N 1=Y)=1
WB:Enable2 (0=, 1=Y)=1
WB:Enable3 (0=M,1=Y)=1
WB:Enabled (0=M,1=Y)=1
Threshold Settings

WEB:Thshld1 (MylUnits)=0
WB:Thshld2 (MyUnits)=0
WB:Thshld3 (MyUnits)=0
WB:Thshld4 (MyUnits)=0

‘lﬁlﬁ

Il Workbench Inputs
I Protection Mode
Status of Protection Modes

Hot Line Tag=0

:

‘lﬁlﬁ

Ground Trip Blocked=0

Mon-Reclosing=0

CLFPLU Blocked=0

SEF Blocked=0

Fast Trips Blocked=0

LIFreq Trips Enabled=0

OFreq Trips Enabled=0

1Ph UWaolt Trips Enabled=0

3Ph UValt Trips Enabled=0

OValt Trips Enabled=0

Seq Coord Enabled=0

Reclose Retry:Enabled=0

Supenvisary Off=0
Active Profile...
Maormal Profile Selected=0

Alt Praofile 1 Selected=0

Alt Profile 2 Selected=0

Alt Praofile 3 Selected=0

Hot Line Tag Sources
WEB_HLT_LockQM=0

Comm_HLT_LockQM=0

Local_HLT_LockOr=0

Threshold Settings

WB threshold settings 1-4 allow the user to create thresholds
whose values will be used in mathematical functions within
the workbench. Once the function is created, the threshold
value can be changed within the Workbench User Settings
dialog. Separate settings can be entered for each of the four
profiles (Normal, Alternate 1, Alternate 2, Alternate 3). A WB
Threshold is a floating point setting identical in function to the
"Advanced Tools" "Float Setting", although the WB threshold
value can be modified from outside of the Workbench envi-
ronment.

Protection Mode Status

Protection Mode Status menu elements provide annuncia-

tion of all Form 6 recloser control protection mode enables.
Additionally, this menu provides four individual elements to
annunciate the active status of the four protection profiles.

Status is shown when On-Line or during event playback.

Protection Settings

Protection Settings menu elements annunciate the active
profile, provide minimum trip settings for all four profiles, and
provide active minimum trip settings.

Il Workbench Inputs x|
=

Settings below are short integers
Active Profile

0=Normal, 1=Alternate #1
2=Alternate #2, J=Alternate #3
Settings below are floating point
Minimum Trip Arrays (All Profiles)
Phase Min. Trip=100,100,100,100

Ground Min. Trip=50,50,50,50
Meg. Seq. Min. Trip=100,100,100,100
CLPU Phase Min. Trip=200,200,200200
CLPU Ground Min. Trip=100 100,100,100
CLPU Meg. Seq. Min.
Array Lookup Function Block
Currently Active Minimum Trip
Active Phase Min. Trip (Apri)=0
Active Ground Min. Trip (Apri)=0
Active Meqg. Seq. Min. Trip (&pri)=0
Active CLPU Phase Min. Trip=0
Active CLPU Ground Min. Trip=0
Active CLPU MNeg. Seq. Min. Trip=0
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Il Workbench Inputs

I Protection Element
Status of Protection Elements
TCC1 Phase Above Min. Trip=0

% |

TCCZ Phase Ahove Min. Trip=0

TCCT Ground Abave Min. Trip=0

TCC2 Ground Abave Min. Trip=0

TCC1 Meqg. Seq. Above Min. Trip=0

TCC2 Meg. Seq. Above Min. Trip=0

CLPLU Ground Above Min. Trip=0

CLPU Phase Above Min. Trip=0

CLPU Meg. Seq. Above Min. Trip=0

SEF Above Min. Trip=0

TCC1 Phase Trip=0

TCCZ Phase Trip=0

TCCA Ground Trip=0

TCC2 Ground Trip=0

TCC1 Meg. Seq. Trip=0

TCCZ Meg. Seq. Trip=0

CLPU Ground Trip=0

CLPU Phase Trip=0

CLPU Meg. Seq. Trip=0

SEF Trip=0
Status of Auxiliary Elements

Reverse Power Flow=0

Protection Element Status

Protection Element Status menu elements provide annuncia-
tion for 20 TCC, CLPU, SEF, Phase, and Ground timing and

trip status indicators. The first 10 logic elements indicate the

Timing Active status of the individual protection elements and
the last 10 logic elements indicate the Tripped Due To status
of the individual protection elements.

Additionally, this menu provides a Reverse Power Flow ele-
ment that becomes a logical when the Form 6 control senses
a Reverse Power Flow condition.

Standard I/0 Control Input Status

The Standard 1/0 Control Input Status menu provides ele-
ments to annunciate the status of contact inputs CI1, CI2,
and CI3 on TB1.

Il Workbench Inputs x|
Il Standard I/0 Co x|
Standard Control Input Status
ciT:RTrip (Remote Trip/lLO) =0
ciZz:53Close (Supv Close) =0
Ci3:5Trip (Supv TriplLO) =0

Optional I/0 Control Input Status

The Optional I/O Control Input Status menu provides eight
additional elements to annunciate the status of Contact
Inputs Cl4 through CI11 on TBS.

Note: The Optional I/O Control Input Status elements are only valid
when an Optional I/O accessory is installed in the Form 6
control.

Il Workbench Inputs x|
x
Optional Control Input Status

cid:GTB (Supv Gnd Trp BIK) =0
cig:MRec (Supvy Mon-Reclose)=0
cif:TargR (Supv Reset Targ) =10
civ (unused)=0
cig: Al (Supv At Prof1)=10
Ci9AltZ (Supv At Prof2) =10
ci1AlR3 (Supv Alt Prof3) =0
ciT1:Mrml (Supv Mormal Prof)=0
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B Workbench Inputs Current and Voltage Inputs

M Current and Voltage The Current and Voltage Inputs menu contains 20 elements
Current Magnitudes (primary) that provide Current and Voltage magnitudes and Current and
: P Voltage Phasors.
A mag (Apriy=0

‘lﬁlﬁ

|B:mag (Apri}=D0 Symmetrical Components
IC:mag (Apri)=0 The Symmetrical Components menu provides a total of six
IM:mag (Apri)=0 analog elements. three elements for Symmetrical Current in

Voltage Magnitudas (primary) primary units, 310, 11, 312, and three elements for Symmetrical
VAmag (Vpri)=0 Voltage in secondary units 3V0, V1, and V2.

- x|
ﬁzzg E:E:;:g Symmetrical EurrentM ag's (Apri)
3l0:mag (Apriy=0

Current Phasors (primary) ;zr:nafg(?:;r?;ﬂu

A phasor (Aprij=0-+0 : .
4 (Ap .} J Symmetrical Voltage Mag's (\Vpri)
IB:phasaor (Apri)=0+0 - -
- - I0:mag (Vpriy=0
IC:phasor (Apriy=0+j0

- — V1:mag (Vpri)=0
IM:phasor (Apriy=0+j0 V2:mag (Vpri=0

SR ]
VA phasaor (Wpri)=0+j0

YB:phasar (Vpri)=0+j0

VW& mag (Vpriy=0

VC:phasor (Vpri)=0+0 Demand Currents

VXphasor (Vpri)=0+j0 The Demand Currents menu provides four elements to

VY-phasor (Vpri)=0+j0 annunciate demand current peak values for A, B, and C

VZ:phasor (Vpri)=0+j0 Phase and Ground.
[

Il Workbench Inputs El
I Demand Currents x|

Demand Current Peak Values

DemandPeak(lA:pri)=0
DemandPeak(lB:pri)=0
DemandPeak(lC:pri)=0
DemandPeak{lg:priy=0
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Il Workbench Inputs x|
xd

OMP Communications

Maodbus Communications

Il Workbench Inputs
I DNP Communications

Custom DHP Commands to F6 Control
DNP Binary Output {Latched)
DNP Binary Output (Pulsed)

Il Workbench Inputs
I Modbus Communications

Modbus Binary Outputs Into
Scheme (Coils)

Communications

The Communications menu is divided into two categories:

The DNP Communications menu provides two ele-
ments, one for Pulsed Binary Outputs and one for
Latched Binary Outputs. These outputs can be used
multiple times.

Note: DNP elements are only active and for use when DNP
is installed on the Workbench.

IMPORTANT: The user must ensure the appropriate Binary
Output type (latched or pulsed) is applied to the desired
Workbench Output function.

The MODBUS Communications menu provides ten
elements representing Modbus Binary Output reg-
isters 00023 - 00032. These Binary Outputs can be
used only once and are user-defined. Modbus Binary
Qutputs 1 - 17 are factory-defined, 18 - 22 are not
available, and 23 - 32 are user-definable.

Note: Modbus elements are only active and for use when
Modbus is installed on the Workbench.
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Il Workbench Inputs
Il Recloser Status
Recloser Status
Mechanism is CLOSED=0
Mechanism is OFPEN=0
Control is Locked Qut=0
CCl: Contral Circuit Interrupted=0
52a (ci)=0
Dynamic Open Status=0
Dynamic Closed Status=0
(Signals above are CCl-dependent)
Trip Mechanism=0
External Trip Initiate=0
Close Mechanism=0
Control OK=0
CLPU Active=0
Reverse Power Flow=0
Seq Coord: Inc Shot Cntr=0
Sequence Position=0
Block of Close is Active=0
Reclose Retry
Reclose Retry=0
Reclose Retry Failure=0
Miscellaneous
Battery Test=0

‘lﬁlﬁ

Fossible Trip Coil Failure*=0
(*) Asserts for Trip Circuit discontinuity

when the Control is not tripping.

Recloser Status

The Recloser Status menu provides 14 elements to annunci-
ate recloser status, an additional 2 elements to annunciate
Reclose Retry Active and Reclose Retry Lockout, and one
Battery Test Active element.

Voltage Status

The Voltage Status menu contains three elements to annunci-
ate the presence of Bus Voltage for A, B, and C phases and
one logic element to annunciate the Sensing Voltage Alarm
Status.

I Workbench Inputs x|
zl

Voltage Input Status
A-Phase Bus Voltage Present=0
B-Phase Bus Voltage Present=0
C-Phase Bus Voltage Present=0

Sensing Voltage Alarm Status

Sensing Yoltage Alarm=0

Voltage Restoration
OV Loadshed Restore Enabled=1

Pending L/OV Loadshed Restore=0
IOV Loadshed Restare=0
Binary: O0=Any Single Phase,
1=All Three Phases

LW Loadshed Restore Mode=1

Sync-Check

The Sync-Check menu provides four elements to annunciate
sync-check statuses and six elements to annunciate enabled
and measured sync-check Close conditions.

I Workbench Inputs x|
I Sync-Check x|
Sync-Check is Enahled=0
Fail to Close: Sync=0
Sync-Close is Active=0
degrees(\Vx-Vs)=0
Sync-Check Close Conditions
Enabled and Measured
Sync-Check Permits Close=0
Sync-Check Inhibits Close=1
Hot Line/Hot Bus=0
Hot Line/Dead Bus=0
Dead Line/Hot Bus=0
Dead Line/Dead Bus=0
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Il Workbench Inputs x|
Il Blocking Status x|
Phase Overcurrent
Phase Trips are Blocked=0
Negative Sequence Overcurrent
Meg Seq Trips are Blocked=0
Battery Test
Battery Testis Blocked=0
Battery Testis Running=0
Oscillography
Cscillography is Blocked=0

Lock Status for Target Counters
Target Counters Locked=0
Target Counters Unlocked=1
Lock Status for ALL

Accumulators (excluding Targets)
Test Mode is OM=0
Test Mode is OFF=1

Il Workbench Inputs
Il Targets

Il Default Targets

Target LED Column #1
Cantrol Ok=0

Control Power QK=0
Control LO LED=0
Recloser Open LED=0
Fecloser Closed LED=0
Target LED Column #2
A Phase Fault Trip=0
B Phase Fault Trip=0
C Phase Fault Trip=0
Ground Fault Trip=0
SEF Trip=0
Target LED Column #3
Alarm LED=0
Above Minimum Trip=0
(user-only)
(user-only)
(user-only)

Target LED Column #4
A-Phase Bus Voltage Present=0
B-Phase Bus Voltage Present=0
C-Phase Bus Voltage Present=0
Frequency Trip=0
Yaltage Trip=0
Target LED Column #5
(user-only)
(user-only)
(user-only)
(user-only)
(user-only)

Blocking Status

The Blocking Status menu provides elements to annunciate
the blocking status of Phase Overcurrent, Negative Sequence
Overcurrent, Battery Test, Oscillography, Lock Status for
Target Counters, and Lock Status for All Accumulators
(excluding Targets).

Targets

The Targets menu provides elements that annunciate the sta-
tus of various protective functions.

Il Workbench Inputs x|
x|

Default Targets
Auxiliary Targets

All targets are latched until an unlatching event occurs (unless
otherwise noted). Targets can be de-asserted either manu-
ally (via a remote or local target reset signal) or automatically,
based on a user-settable time delay after a successful close
operation. Targets are also superseded by any subsequent
tripping action of the control.

The Default Targets menu provides elements to annunciate
the status of the 25 Form 6 control front panel LEDs.

Refer to Auxiliary Targets in this section for information
regarding the 23 auxiliary targets.

N
N
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Il Workbench Inputs x|
|
Loadshed Elements |

freq1 Trip=0
freq2 Trip=0
Ofreq Trip=0

Ofreq2 Trip=0
Frequency Restoration

UF Loadshed Restore=0

Frequency Measurement Validity
FPhase Freq,Slip Unstable=0
Sync Freq,Slip Unstable=0
Phase Freq (Hz)=0
Sync Freq (Hz)=0
Slip (Hz)=0

H Workbench Inputs x|
Il Front Panel Pushbutton St x|

User Custom Option Buttons

(Note: Only active briefly after
the CHANGE button is pushed.)
(top row of buttons L-to-R)
OptionButton #7=0
OptionButton #3=0
OptionButton #9=0
QptionButton #4=0
OptionButton #5=0
OptionButton #6=0
(bottom row of buttons L-to-R)
OptionButton #1=0
Option Button #2=0
Cption Button #3=0
Dedicated Front Panel
b |
Trip Button=0
Close Button=0
Asserts when armed for change

Change Buttan is Active=0

Frequency Detection

The Frequency Detection menu provides 10 elements to indi-
cate Frequency related quantities and status.

Four elements annunciate the status of under and overfre-
quency loadshed, one provides Frequency Restoration status,
three provide Frequency Measurement analogs, and two vali-
date Frequency Measurement.

Current Detection

The Current Detection menu provides a total of six elements,
two of the elements annunciate detection of any single or
three phase current. The remaining four elements annunciate
Fault Detection results.

Il Workbench Inputs
I Current Detection

Detect Closed Breaker
Any phase 500CE detect=0
Three-phase 500CE detect=0
—FautDetectorRosuts |
Mon-Fault=1
Fault=0
Fault: Unbalanced=0
Fault: Balanced=0

Front Panel Pushbutton Status

The Front Panel Pushbutton Status menu provides a total

of 12 elements. The first nine elements indicate actuation of
the User Configured Option Buttons located on the Form 6
recloser control MMI. Two elements indicate actuation of the
Trip and Close front panel pushbuttons. One element indi-
cates the Change button is active.
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Il Workbench Inputs

% |

Il LCD Panel Switches

Softkey Pushbuttons in MMI Menu

Momentary Switch #1=0

Momentary Switch #2=0

Momentary Switch #3=0

Momentary Switch #4=0

Il Workbench Inputs

% |

Hon-Latched Control Alarms
RAKM Test=1

ROM Test=0

Mo AC Power (pole only)=0

Battery Alarm=0

CT Ratio Error=0

Load-Side PT Error=0

RIF Comm Failure=0
Latched System Alarms
FPuole Failure (MV)=0

Failure to Trip (MVy=0

Failure to Close (NV)=0

Unlatch Sync Close Latch (WV)=0

HLT Close Atternpt (MV)=0

Self-Clear Alarm (MV)=0
Hon-Latched System Alarms
52alb Disagreement=0

nderrequency Alarm=0

Cwverfrequency Alarm=0

Ground Cwercurrent Alarm=0

Phase Overcurrent Alarm=0

Meg3eq Overcurrent Alarm=0

Cwvervoltage Alarm=0

Undervoltage Alarm=0

Power Factor Alarm=0

Reverse Power Flow=0

Loss of Sensing (Voltage)=0
Collected Alarms
Any Contral Alarm=0

Any System Alarm=0

Any Control or System Alarm=0

LCD Panel Switches

The LCD Panel Switches menu provides four elements to
indicate actuation of the MMI Softkey Pushbuttons.

Alarms

The Alarms menu provides a total of 27 elements to annunci-
ate Control, System, and Collected alarms.

Non-Latched Demand Alarms

The Non-Latched Demand Alarms menu provides a total of
17 elements to annunciate Demand alarms.

I Workbench Inputs x|
I Non-Latched Demand x|
Hon-Directional 3-Phase Demands
DemandAlarmi|F|:3phase)=0
DemandAlarm(]C:3phase)=0
Non-Directional Current Demands
DemandAlarmila)=0
DCemandAlarm(IBy=0
DemandAlarmilC)=0
Positive Real Power Demands
DemandAlarm(+P:Aphase)=0
Demandalarm(+P:Bphase)=0
DemandAlarm{+P:Cphase)=0
Negative Real Power Demands
DemandAlarm(-P:Aphase)=0
DCemandAlarm(-P:Bphase)=0
DemandAlarmi(-P:Cphase)=0
Positive Reactive Power Demands
DemandAlarm(+CtAphase)=0
DemandAlarm(+C:Bphase)=0
DemandAlarm(+C:Cphase)=0
Hegative Reactive Power Demands
DemandAlarmi-CAphase)=0
DemandAlarm(-2:Bphase)=0
DemandAlarm(-C:Cphase)=0
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Il Workbench Inputs
Il Incipient Cable Splice Fz

Realtime Incident Detection
Self-Clear Fault Incident=0

% |

SCF-Alncident=0

SCF-B:Incident=0

SCF-Cincident=0

Realtime Incident Count
SCF-ACount=0

SCF-B:Count=0

SCF-C:Count=0
Hon-Realtime Summary Alarm

Self-Clear Alarm=0
Non-Realtime Rate Alarms
SCF-ARateAlarm=0
SCF-B:RateAlarm=0
SCF-C:Ratealarm=0
Non-Realtime Count Alarms
SCF-A CountAlarm=0
SCF-B:CountAlarm=0

SCF-C:.Count&larm=0
[

Incipient Cable Splice Faults

The Incipient Cable Splice Faults menu provides a total of 14
elements to annunciate A, B, and C phase Realtime Incident
Detection and Count and Non-Realtime Summary, Rate, and

Count Alarms.
Time of Day

The Time of Day menu provides seven elements to indicate
Minutes, Hours, Day of Week, Day of Month, Day of Year,

Month, and Year.

Note: The values represented by these elements are all Short
Integers. Short Integers are any number between 0 and
32,000. To conditionalize custom logic based on time, you
must compare their values to Short Integer settings obtained

from the Advanced Tools toolbox.

I Workbench Inputs x|
|
These signals are all "short integers”.
S0 to conditionalize logic based on
time, just compare their values to
"Short Integer” settings you obtain
from the "Advanced Tools" menu.
Time:Minutes(0~59)=0
{0=midnight)
(0=Sunday)
(1=first day of current month)

Time:DayOfonth{1~31)=0

(O=first day of current year)
Time:DayOoffear(0~365)=0
(D=January)

(Year)
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Il Workbench Inputs x|
x

| These values are calculated on the first
trio of the most recent fault.

Integer Values |

These sionals are all "short infeners™.
%o to conditionalize logic based on
time. iust compare their values to
"Short Inteaer” settinas vou obtain
from the "Advanced Tools" menu.

Fault Time:Seconds(0~591=0
Fault Time:Minutesi0~591=0

(D=midniaht)
M= Sundaw)
{1=first dav of current month}
{0=first dav of current vear)
(D=Januarv)
Year)
Menda. 1:A. 2:R. 3. 4:AR. 5:RAC. R:CA
T:ABG. 8:BCG. 9:CAG. 10:ABC
Floatino Point Values
Fault L ocation (milkmi=0
Fault Duration (cvci=0
Fault A Phase Amps (oril=0
Fault B Fhase Amps (orii=0
Fault C Phase Amps (pril=0
Fault Max &mns (oriv=0

I Workbench Inpufs 5[

Loop Scheme
Signals Only Available if LS is Installed

51 Disabled=1

2l dizsabled=1
L3 Disable Input=1
Tie Mode=1
Sectionalizer Mode=1
Wa Sl Volts Present=0
Wb Sl Vaolts Present=0
Wi Sl Volts Present=0
Wa Sl Volts Present=0
Wb Sl Volts Present=0
Ve 2l Volts Present=0
L3 Mot Reset=0
L3 Is Disabled=0
TDA1 Timing=0
TD2Z Timing=0
TO3 Timing=0

Most Recent Fault

The Most Recent Fault menu provides a total of 15 elements
to annunciate the time, type duration, location and magnitude
of the first trip of the most recent fault. All values are gener-
ated by fault locator algorithms.

Note: The values represented by these elements are all Short
Integers. Short Integers are any number between O and
32,000. To conditionalize custom logic based on time, you
must compare their values to Short Integer settings obtained
from the Advanced Tools toolbox.

Note: The fault locator requires three voltages to be present for
proper calculation of the fault location. Refer to

Configuration in [Configure section for additional infor-

mation.

Data Profiler

The Data Profiler menu provides one element to annunciate
the Data Profiler status.

Il Workbench Inputs
Il Data Profiler

Data Profiler

Data Profiler Active =1

Loop Scheme (Optional)

The signals in this menu are only available for Form 6 con-
trols with the LS option installed. The Loop Scheme menu
provides 13 intermediate variables to allow signals to be sent
between Workbench blocks. There are also three Timers Are
Running Signals.

Note: Form 6-LS control users must load the Form 6-LS default

Workbench scheme. Refer to Form 6 Loop Scheme Control
in for additional information.
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Auxiliary Targets

It

APhase Fault Trip=0

B Phase Fault Trip=0

Z Phase Fault Trip=0

Ground Fault Trip=0

SEF Trip=0

Yoltage Trip=0

Frequency Trip=0

CLPU PG Trip=0

CLPU Gnd Trip=0

PIQ Trip=0

BFI-LEBB:Trip=0

Interrupter Malfunction: Trip=0

Above Min. Trip=0

TCCT Ground Abaove Min. Trip=0

TCC2 Ground Above Min. Trip=0

TCC1 Phase Above Min. Trip=0

TCCZ Phase Above Min. Trip=0

TCC1 Meqg. Seq. Above Min. Trip=0

TCCZ2 Meg. Seq. Above Min. Trip=0

CLPU Phase Above Min. Trip=0

CLPU Ground Abaove Min. Trip=0

CLPU Meg. Seq. Above Min. Trip=0

A Phase Fault Trip

A target indicating that the A-phase current was either the
maximum phase current or within 80% of the maximum when
a trip signal was issued.

1 = An A-phase trip occurred.
B Phase Fault Trip

A target indicating that the B-phase current was either the
maximum phase current or within 80% of the maximum when
a trip signal was issued.

1 = A B-phase trip occurred.
C Phase Fault Trip

A target indicating that the C-phase current was either the
maximum phase current or within 80% of the maximum when
a trip signal was issued.

1 = A C-phase trip occurred.
Ground Fault Trip

A target indicating that a Ground tripping function was assert-
ed at the time the trip signal was asserted.

1 = A ground involved trip occurred.
SEF Trip

A target indicating that the sensitive Earth fault tripping func-
tion was asserted at the time the trip signal was asserted.

1 = An SEF trip occurred.
Voltage Trip

A target indicating that an overvoltage or undervoltage trip-
ping function was asserted at the time the trip signal was
asserted.

1 = A voltage involved trip occurred.
Frequency Trip

A target indicating that an overfrequency or underfrequency
tripping function was asserted at the time the trip signal was
asserted.

1 = A frequency involved trip occurred.
CLPU P/Q Trip

A target indicating that Cold Load Pickup Phase or Negative
Sequence function was asserted at the time the trip signal
was asserted.

1 = A Cold Load Pickup phase or negative sequence trip
occurred.

CLPU Gnd Trip

A target indicating that a Cold Load Pickup Ground trip-
ping function was asserted at the time the trip signal was
asserted.

1 = A Cold Load Pickup ground involved trip occurred.
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P/Q Trip

A target indicating that Phase or Negative Sequence function
was asserted at the time the trip signal was asserted.

1 = A phase or negative sequence trip occurred.
BFI-LBB: Trip

A Breaker Failed/Initiate Local Breaker Backup condition
was detected because the local mechanism did not trip in
the desired time after issuing a trip signal to the mechanism.
Breaker fail action should be initiated.

1 = A breaker fail condition exists, and a trip and lockout
signal has been sent to the connected mechanism.

Note: This is not a maintained signal and is only active while the
condition exists.

Interrupter Malfunction: Trip

An Interrupter malfunction has been detected in the connect-
ed mechanism. Current did not extinguish within five seconds
of the trip signal being issued. Breaker fail action should be
initiated.
1 = An Interrupter malfunction condition exists, and a trip
and lockout signal has been sent to the connected
mechanism.

Note: This is not a maintained signal and is only active while the
condition exists.

Above Minimum Trip

A target indicating one of the currents through the recloser are
above one of the Minimum Trip (phase, ground, or negative
sequence, or CLPU thresholds, if CLPU is active) settings.

1 = The measured current is above one of the minimum trip
thresholds.

Note: This is not a maintained signal and is only active while the
condition exists.

TCC1 Ground Above Min. Trip

A target indicating the calculated residual current through the
recloser is above the TCCG Minimum Trip setting and that
TCCA1 is the active TCC.

1 = The calculated residual current is above the TCCG
threshold and TCCH1 is timing.

Note: This is not a maintained signal and is only active while the
condition exists.

TCC2 Ground Above Min. Trip

A target indicating the calculated residual current through the
recloser is above the TCCG Minimum Trip setting and that
TCC2 is the active TCC.

1 = The calculated residual current is above the TCCG
threshold and TCC2 is timing.

Note: This is not a maintained signal and is only active while the
condition exists.
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TCC1 Phase Above Min. Trip

A target indicating one of the currents through the recloser is
above the TCCP Minimum Trip setting and that TCC1 is the
active TCC.

1 = The measured current is above the TCCP threshold
and TCC1 is timing.
Note: This is not a maintained signal and is only active while the
condition exists.
TCC2 Phase Above Min. Trip

A target indicating one of the currents through the recloser is
above the TCCP Minimum Trip setting and that TCC2 is the
active TCC.

1 = The measured current is above the TCCP threshold
and TCC2 is timing.
Note: This is not a maintained signal and is only active while the
condition exists.
TCC1 Neg. Seq. Above Min. Trip

A target indicating the calculated negative sequence current
through the recloser is above the TCCQ Minimum Trip setting
and that TCC1 is the active TCC.

1 = The calculated negative sequence current is above the
TCCQ threshold and TCC1 is timing.
Note: This is not a maintained signal and is only active while the
condition exists.
TCC2 Neg. Seq. Above Min. Trip

A target indicating the calculated negative sequence current
through the recloser is above the TCCQ Minimum Trip setting
and that TCC2 is the active TCC.

1 = The calculated negative sequence current is above the
TCCQ threshold and TCC2 is timing.
Note: This is not a maintained signal and is only active while the
condition exists.
CLPU Phase Above Min. Trip

A target indicating one of the currents through the recloser is
above the CLPUP Minimum Trip setting and that Cold Load
Pickup is active.

1 = The measured current is above the CLPUP threshold
and the CLPUP TCC is timing.

Note: This is not a maintained signal and is only active while the
condition exists.

CLPU Ground Above Min. Trip

A target indicating the calculated residual current through the
recloser is above the CLPUG Minimum Trip setting and that
Cold Load Pickup is active.

1 = The calculated residual current is above the CLPUG
threshold and the CLPUG TCC is timing.

Note: This is not a maintained signal and is only active while the
condition exists.
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CLPU Neg. Seq. Above Min. Trip
A target indicating the calculated negative sequence current
through the recloser is above the CLPUQ Minimum Trip set-
ting and that Cold Load Pickup is active.
1 = The calculated residual current is above the CLPUQ
threshold and the CLPUQ TCC is timing.

Note: This is not a maintained signal and is only active while the
condition exists.
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Workbench Outputs Toolbox

At the upper-left corner of the Idea Workbench is the

B Workbench Workbench Outputs toolbox. Click on the Workbench
I Hardware (Formé&) Outputs toolbox to display all the possible output signals that

; can be used in the Idea Workbench.
Help | Settings | For .
- E The output variables are those elements, modes or func-
Wo:_klbemh Idea Workbench tions other than contact outputs that can be changed and/or
E—— (Form6) driven by custom logic.
Basic Tools P e 81 &
Adv : Note: These outputs can only be driven once. All logic used to
Lo g 83 i drive these outputs must be in a common User Workbench.
Workbench | Unused signals appear on a gray background in the

Inputs
Outputs ‘
s O g3
User Intermediate Signals Menu

x| Twenty-five Intermediate Variables are provided to allow easy

User Intermediate Signals use of signals from one Workbench block to another. The
Digital Oscillography Signals Intermediate Variables are available as inputs to the Outputs

Control Active Profile Workbench, but can also be driven as outputs from the Input
Control Protection Modes (High Priarity) Contact Workbench

Control Protection Modes (Low Priority)
Torque Contral
|

Blocking
Drive these signals
from the Workbench...

Workbench Output Toolbox. Once they have been dragged
into the scheme, the box background changes to white.

The Workbench Outputs toolbox gives the user access to
various inputs, intermediate variables, and internal Form 6
recloser control alarms, statuses, and targets, and gives
the user the ability to perform logical functions with these
variables.

User Status Qutputs to MMI and SOE
User Message Qutputs to MMI
User Analog Qutputs to MMI
Cption Buttan LEDs
Special
Data Profiler
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Il Workbench Dot

Drive these signals
from the Workbench...
{use Logic only)
WB Osc(#01)(52a (ci))

WB Qsc®#02)52a:not (ci))

WB Osc(®03)(Trip Mechanism)

WB Osc(#04)(Close Mechanism)

WB QOsc(#05)(79:Locked Qut)

WB Osci(#06)(SEF Trip)

WB Qsc®#07)Above Min. Trip)

WB Osc#08)Frequency Trip)

WB Osc(#09)Voltage Trip)

WB Qsc#10)(Ground Fault Trip)

WB Osc{#11)(PIQ Trip)

WB Osc#12)(CLPU PIQ Trip)

WB Osc(#13)(CLPU Gnd Trip)

Above Signals, Logic Only!

Digital Oscillography Signals

These are the factory default oscillography signals. Drive
them from the Workbench, Logic only. Other Workbench
Inputs can be used.

52a - Status of the connected mechanism (O=open,
1=closed).

52a: not — Status of the connected mechanism (52 b con-
tact) (1=open, O=closed).

Trip Mechanism — Trip signal to the mechanism (1=Trip).
This signal is asserted for a minimum of 76 ms, and remains
asserted while the tripping condition is in place.

Close Mechanism — Close signal to the mechanism (1=Close)
This signal is asserted for a minimum of 25 ms, and remains
asserted until the unit successfully closes (after 5 seconds),
times out, or receives a trip signal (1=Close).

79:Locked Out — Lockout signal to the recloser (1=Lockout).
Signal is asserted upon receiving a lockout command from
any source.

SEF Trip — A target indicating that the sensitive Earth fault
tripping element was asserted at the time the trip signal was
asserted (1=An SEF trip occurred).

Above Min. Trip — A target Indicating that one of the cur-
rents sampled by the Form 6 recloser control is at, or above,
one of the following minimum trip settings (Phase, Ground,
Negative Sequence, or CLPU).
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Cursor control panel with
date and time stamping
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Frequency Trip — A target indicating that an overfrequency

or underfrequency tripping element was asserted at the time

the trip signal was asserted (1=A frequency involved trip

occurred).

Voltage Trip — A target indicating that an overvoltage or

undervoltage tripping element was asserted at the time the
trip signal was asserted (1=A voltage involved trip occurred).

Ground Fault Trip — A target indicating that a Ground tripping
element was asserted at the time the trip signal was asserted
(1=A ground-involved trip occurred).

P/Q Trip — A target indicating a Phase or Negative Sequence
element was asserted at the time the trip signal was asserted.

(1=A phase or negative sequence trip occurred.)

CLPU P/Q Trip — A target indicating that Cold Load Pickup
Phase or Negative Sequence element was asserted at the
time the trip signal was asserted (1=A Cold Load Pickup

phase or negative sequence trip occurred).

CLPU Gnd Trip — A target indicating that a Cold Load Pickup
Ground tripping element was asserted at the time the trip sig-
nal was asserted (1=A Cold Load Pickup ground involved trip

occurred).
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Il Workbench €
trol Active
Control Active Profile
Mormal Profile

||
g
=

‘lﬁlﬁ

Alternate Profile 1

Alternate Profile 2

Alternate Profile 2
(@) Alternative Profile Controls
@Mormal Profile

@Alernate Profile 1

@Alternate Profile 2

i@Alternate Profile 3

Mode Control Settings
Ground Trip Blocked - Hi Pri

Mon-Reclosing - Hi Pri

CLPLU Block - Hi Pri

SEF Block - Hi Pri

Seq Coord Enabled - Hi Pri

Fast Trips Block - Hi Pri

LIFreq Trips Enable - Hi Pri

QFreq Trips Enable - Hi Pri

1P UV Trips Enable - Hi Pri

3P UV Trips Enable - Hi Pri

Cwervoltage Trips Enable - Hi Pri

Reclose Retry Enable - Hi Pri

Sync-Check Enable - Hi Pri
(@) Alternative Control Outputs

Cantrol Protection Modes (High Priority)

Control Active Profile
Control Active Profile Controls

If Multiple profiles are requested to be active through Workbench
programming, the Form 6 scheme will default to Normal Profile
or the Alternate Profile with the highest priority (Alternate Profile
#1 has priority over Alternate Profile #2, etc.).

Normal Profile — Setting this output to a Logical 1 will change
the active profile to Normal Group (or Profile) (1=Normal setting
group is active).

Alternate Profile 1 — Setting this output to a Logical 1 will change
the active profile to Alternative 1 Group (or Profile) (1=Alternative
1 setting group is active).

Alternate Profile 2 — Setting this output to a Logical 1 will change
the active profile to Alternative 2 Group (or Profile) (1=Alternative
2 setting group is active).

Alternate Profile 3 — Setting this output to a Logical 1 will change
the active profile to Alternative 3 Group (or Profile) (1=Alternative
3 setting group is active).

The @Alternative Profile Controls menu provides alternative
access to the same above-referenced functions.

Control Protection Modes (High Priority)

Note: The Form 6 recloser control modes of operation can be modi-
fied from within the Idea Workbench. Refer to
Mode Control Configuration section of this manual for addi-
tional information.

The following Outputs are Conditioned by Precedence settings:

Ground Trip Blocked — Hi Pri — Setting this output to a logical 1
sets the control in Ground Trip block mode.

Non-reclosing — Hi Pri — Setting this output to a logical 1 sets the
control in non-reclosing mode.

CLPU Block — Hi Pri — Setting this output to a logical 1 sets the
control in Cold Load PickUp mode.

SEF Block — Hi Pri — Setting this output to a logical 1 sets the
control in Sensitive Earth Fault Mode.

Seq Coord Enabled — Hi Pri — Setting this output to a logical 1
turns on the Sequence Coordination feature.

Fast Trips Block — Hi Pri — Setting this output to a logical 1 turns
on the Fast Trips Blocked Feature -TCC1 curves are removed
from service and inverse time tripping will occur based on the
TCC2 curves.

UFreq Trips Enable — Hi Pri — Setting this output to a logical 1
enables underfrequency tripping.

OFreq Trips Enable — Hi Pri — Setting this output to a logical 1
enables overfrequency tripping.

1P UV Trips Enable — Hi Pri — Setting this output to a logical 1
enables single-phase undervoltage tripping.

3P UV Trips Enable — Hi Pri — Setting this output to a logical 1
enables three-phase undervoltage tripping.

Overvoltage Trips Enable — Hi Pri — Setting this output to a logi-
cal 1 enables overvoltage tripping.
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[x |

Momentary - Conditioned by
High Priority Precedence Settings

Ground Trip Blocked - Lo Pri

Mon-Reclosing - Lo Pri

CLPU Block - Lo Pri

SEF Block - Lo Pri

Seq Coord Enabled - Lo Pri

Fast Trips Block - Lo Pri

IFreq Trips Enable - Lo Pri

OFreq Trips Enable - Lo Pri

1P UV Trips Enable - Lo Pri

3P UV Trips Enable - Lo Pri

Cwvervoltage Trips Enable - Lo Pri

Feclose Retry Enable - Lo Pri

Sync-Check Enable - Lo Pri

(i) Alternative Control Outputs

Control Protection Modes (Low Priority)

Reclose Retry Enable — Hi Pri — Setting this output to a logical
1 enables the Reclose Retry feature.

Sync-Check Enable — Hi Pri — Setting this output to a logical
1 enables sync-check.

The @Alternative Control Outputs Control Protection Modes
(High Priority) menus provides alternative access to the same
above-referenced functions.

Control Protection Modes (Low Priority)

Note: The Form 6 recloser control modes of operation can be mod-
ified from within the Idea Workbench. Refer to
Mode Control Configuration section of this manual for
additional information.

The following signals are Conditioned by Precedence set-
tings:

Ground Trip Blocked — Lo Pri — Setting this output to a logical
1 sets the control in Ground Trip block mode.

Non-Reclosing — Lo Pri — Setting this output to a logical 1
sets the control in non-reclosing mode.

CLPU Block — Lo Pri — Setting this output to a logical 1 sets
the control in Cold Load PickUp mode.

SEF Block — Lo Pri — Setting this output to a logical 1 sets the
control in Sensitive Earth Fault Mode.

Seq Coord Enabled — Lo Pri — Setting this output to a logical
1 turns on the Sequence Coordination feature.

Fast Trips Block — Lo Pri — Setting this output to a logical 1
turns on the Fast Trips Blocked Feature -TCC1 curves are
removed from service, and inverse time tripping will occur
based on the TCC2 curves.

UFreq Trips Enable — Lo Pri — Setting this output to a logical 1
enables underfrequency Tripping.

OFreq Trips Enable — Lo Pri — Setting this output to a logical 1
enables overfrequency tripping.

1P UV Trips Enable — Lo Pri — Setting this output to a logical
1 enables single-phase undervoltage tripping.

3P UV Trips Enable — Lo Pri — Setting this output to a logical
1 enables three-phase undervoltage tripping.

Overvoltage Trips Enable — Lo Pri — Setting this output to a
logical 1 enables overvoltage tripping.

Reclose Retry Enable — Lo Pri — Setting this output to a logi-
cal 1 enables the Reclose Retry feature.

Sync-Check Enable — Lo Pri — Setting this output to a logical
1 enables sync-check.

The @Alternative Control Outputs Control Protection Modes
(Low Priority) menus provides alternative access to the same
above-referenced functions.
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I Workbench Dut
I Torque Control

%lﬁlﬁ

Control Ground TCC Torque

Control Meg Seq TCC Torque

Control Phase TCC Torque
When CLPU is active
Control CLPU Ground TCC Tarque

Control CLPU MNeg Seq TCC Torque

Control CLPU Phase TCC Torque

Il Workbench Dot
i user status ou

Drive these signals
from the Workbench...
{use Logic only)

Torque Control

The operation of these output signals is intended to be
analogous to the like-named input contacts on electrome-
chanical relays. When the torque control signal is asserted,
operating torque is then passed to the rotating "disk" (TCC
timing begins). But when the signal is unasserted, the disk is
allowed to rotate back to its initial position, acting only under
the force of the spring (TCC reset occurs).

These signals act differently than simple supervision of the
trip output. In the typical application, this output signal could
be driven by directional elements. The TCC timing is not even
allowed to start unless the measured fault direction is correct.
Since directional determination can be subject to transient
effects, placing such a restriction on TCC timing increases
tripping security, helping to avoid misoperation until the direc-
tional measurement is no longer subject to transient error.
Normal

e Control Ground TCC Torque

e Control Neg Seq TCC Torque

e Control Phase TCC Torque
When CLPU is Active

e Control CLPU Ground TCC Torque

e Control CLPU Neg Seq TCC Torque

e Control CLPU Phase TCC Torque

Blocking

These outputs block Phase Trips, Negative Sequence Trips,
Oscillography, and Battery Testing. Blocking persists only
while associated output is asserted (set to a Logical 1).

x|
x|
Blocking persists only while
associated output is asserted
Block Phase Trips
Block Meqg Seq Trips
Block Oscillography

Block Battery Test
[

User Status Outputs to MMI and SOE

Sixteen events can be user-defined. Drive the signals from the
Workbench (use Logic only). The event names can be cus-
tomized for the Form 6 front panel LCD and the Sequence of
Events recorder.

Note: Refer to Workbench Status Outputs to MMI and SOH in
the lJdea Workbench section of this manual for additional
event renaming information.

Note: Refer to Bequence of Eventd in the Display section of this
manual for additional event recorder information.
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Il Workbench €
I User Message
LCD Text Messages
MMI Msg 1

‘lﬁlﬁ

MMl Msg 2

MMl Msg 3

MMl Msg 4

MM Msg 5

MMI Msg 6

MMl Msg 7

MMl Msg 8

MMl Msg 9

MMI Msg 10

M Msg 11

MMl Msg 12

MMl Msg 13

MMl Msg 14
LCD Controls
Clear MMI Msg

Refresh MMI Msg

L
g3
[x |

(top row of buttons L-to-R)
Option Button #7 LED

Option Button #38 LED

Qption Button #9 LED
(middle row of buttons L-to-R)
Option Button #4 LED

Option Button #5 LED

Qption Button #6 LED
{bottom row of buttons L-to-R)
COption Button #1 LED

Option Button #2 LED

Qption Button #3 LED

User Message Outputs to MMI

Fourteen text messages can be user-defined. Messages can also

be cleared and refreshed.

Note: Refer to Workbench Message Outputs to MMI section of this
manual for customization information.

User Analog Outputs to MMI

Use "float" signals only.

Note: Refer to Workbench Analog Outputs to MMI section of this
manual for customization information.

x
P

Analog Outputs to MMI

(use "float” signals only)

!

|

!

!

I

!

!

I
[
Option Button LEDs
Operator Panel One-Touch Function Keys

(top row of buttons L-to-R)

e Option Button #7 LED - Setting this output to a logical
1 turns on the LED for Option Button #7.

e Option Button #8 LED — Setting this output to a logical
1 turns on the LED for Option Button #8.

e Option Button #9 LED — Setting this output to a logical
1 turns on the LED for Option Button #9.

(middle row of buttons L-to-R)

e Option Button #4 LED - Setting this output to a logical
1 turns on the LED for Option Button #4.

e Option Button #5 LED — Setting this output to a logical
1 turns on the LED for Option Button #5.

e Option Button #6 LED — Setting this output to a logical
1 turns on the LED for Option Button #6.

(bottom row of buttons L-to-R)

e Option Button #1 LED - Setting this output to a logical
1 turns on the LED for Option Button #1.

e Option Button #2 LED — Setting this output to a logical
1 turns on the LED for Option Button #2.

e Option Button #3 LED — Setting this output to a logical
1 turns on the LED for Option Button #3.

IMPORTANT: Each Option LED indicator can be configured
for multiple tasks.

When investigating the cause of an illuminated Option LED
indicator always verify if it has been configured to indicate
more than one type of event, state, alarm, etc.
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I Workbench Dutp

‘lﬁlﬁ

Hot Line Tag
HLT Cn

HLT Off
Supervisory
Supenvisory Off

(@) Alternative Control Outputs
Reset Functions
Reset Targets

Reset Alarms

Reset Recloser

Reset SCF Counters
Control Recloser
Trip and Lockout

Trip with Reclose

Close

Block of Close

Oscillography Controls

Trigger Oscillography

Battery Operations

Test Battery

Lock Accumulators...
(... lock all except Target Counters)

Activate Test Mode

{... lock Target Counters)

Lock Target Counters

Front Panel

Wake Up Front Panel

Special

Hot Line Tag

HLT On — Setting this output to a logical 1 turns on the
Hot Line Tag function.

HLT Off — Setting this output to a logical 1 turns off the
Hot Line Tag function.

Supervisory

Supervisory Off — Setting this output to a logical 1 turns
on the Supervisory Off function.

@Alternative Control Outputs — Accomplishes the same
as above.

Reset Functions

Reset Targets — Setting this output to a logical 1 resets
all targets.

Reset Alarms — Setting this output to a logical 1 resets
all alarms.

Reset Recloser — Setting this output to a logical 1 gives
the user the ability to immediately reset the sequence
position back to zero.

Note: The default logic will prevent a reset if there is fault
current present.

Note: The front panel LCD Diagnostics menu screen displays
the sequence position of the recloser connected to the
Form 6 control.

Note: This output provides the same type of function as
Reset Time through the ProView Settings menu. Refer
to the Reclosd in the Bettings section in this manual
for additional information.

Reset SCF Counters — Setting this output to a logical
1 gives the user the ability to immediately reset the
SCF Counters back to zero.

Note: The front panel LCD Self-Clear Fault menu screen also
allows the user to Reset Fault Data.

Note: This output provides the same type of function as
Clear SCF counters through the ProView Settings
menu. Refer to the Incipient Cable Splice Faul{ in
the section in this manual for additional infor-
mation.

Control Recloser

Trip and Lockout — Setting this output to a logical 1 will
initiate a Trip and Lockout signal.

Trip with Reclose — Setting this output to a logical 1 will
initiate a Trip signal (Control may issue a reclose signal
dependent on sequence position and control OCP pro-
gramming).

Close — Setting this output to a logical 1 will initiate a
Close signal.

Block of Close — Setting this output to a logical 1 will
initiate a Block of Close signal.
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Il Workbench Dutputs

Drive these signals
from the Workbench...
(use Analogs only)
WEB Data Profiler(#01)

WB Data Profiler(#02)

WEB Data Profiler(#03)

WB Data Profiler(#04)

WEB Data Profiler(#05)

WEB Data Profiler(#06)

WEB Data Profiler(#07)

WEB Data Profiler(#08)

WB Data Profiler(#09)

WEB Data Profiler(#10)
Above Signals, Analogs Only!

Drive these signals
from the Workbench...
{use Logic only)
WEB Trigger Data Profiler

WE Enable Data Profiler
Above Signals, Logic Only!

Oscillography Controls

e Trigger Oscillography — Setting this output to a logical 1
will initiate an Oscillographic event.

Battery Operations

e Test Battery — Setting this output to a logical 1 will initi-
ate a Battery Test.

Lock Accumulators...(...lock all except Target Counters)

e Activate Test Mode — Setting this output to a logical 1
will initiate Test Mode.

Note: The front panel Test Modes menu screen also allows
the user to activate Test Mode (except for Targets).

(-..lock Target Counters)

e | ock Target Counters — Setting this output to a logical
1 will lock the target counters.

Note: The front panel Test Modes menu screen also allows
the user to lock the target counters.

Front Panel

e Wake Up Front Panel — Setting this output to a logical
1 will illuminate active Front Panel LEDs and turn on the
LCD Display Backlight.

Data Profiler

Configure up to ten metering options not already available
with the Data Profiler. Drive the signals from the Workbench,
use Analogs only:

e \WB Data Profiler (#01) through (#10)
Refer to Data Profiley in the section of this manual

for additional information regarding available metering options.
Drive the following signals from the Workbench, Logic only:

e WB Trigger Data Profiler

e WB Enable Data Profiler
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Form6 Target LED Programming Palette

Help | Semngs' | |: Click on the Form 6 control icon to access the Form 6 Target
= - LED Programming Palette. This palette enables you to drag
Idea Workbench off any LED icon that is not already driven and program its
H{F‘-""m@ 8 control logic.
T8 Note: All Target LEDs are already driven in the default scheme.
J Delete unused targets from the Target LED Programming
] Workbench before attempting to drive targets from the
woof;mcn E Programming Palette.

Il Form#6 Target LED Programming Palette ﬂ
Drag off an LED icon to program its control logic. Lack of signal name or presence of a " ! " indicate LED is not programmed.

CONTROL OK #12 A Phase Fault Trip ALARK #14 A-Phaze Bus Voltage #15 Unuzed Targets
CONTROL POWER OK #22 B Phasze Fault Trip #23 Above Minirum Trip #24 B-Phase Bus Voltage #25 Unuzed Targsts
#31 Control LO LED #32 C Phase Fault Trip #32 Unused Targets #24 C-Phase Bus Voltages #35 Unused Targsts

#41 Reclozer Open LED #42 Ground Fault Trip #43 Unuzed Targetz #44 Frequency Trip #45 Unuzed Targets
#51 Reclozer Closed LED #52 SEF Trip #53 Unused Targets #54 Voltage Trip #55 Unused Targetz

Building Custom Logic

Note: You must be logged in at the Modify access level to create or
modify the Idea Workbench. Refer to section
of this manual.

To build custom logic, a collection of input signals and logic
blocks are gathered into a User Workbench white space.
Connections are made between these blocks by draw-

ing "wires" between the desired blocks outputs and inputs
through normal click-and-drag movements.

Custom logic can be placed in one block or divided across
many blocks.

Note: If complex logic is to be developed, the logic should be dis-
tributed across more than one User Workbench to maximize
the readability of the logic.
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Adding Elements to the Idea Workbench

Il Workbench
Il Hardware (Formé&)

Help | Settings. | For
Idea Workbench
(Form6)
o) 81
B3
g ]

Workbench
Outputs

¥
i

g
S T—
Bbmrciard Conisct Ingl Oipftscsnad Coondact gt Sisredsod Coatact Qubput | | Dipficead Cordsct Qutpat
Mapzieg s zping Uap:zisg Uapping
r Digitsl Oscillcgraphy | [Front Pansl Programming | [ Actemartic Rattery Test [Umer Workbsnch, K]
Signal Lispping
[enr Wk banch ] [Unas 4 [Unar =] [uer Porkbanch L)
[Duar Workbanch W [ear Warkbench N [ear Warkbanch O] [Unar Warkberes )
— e
3
T fu|
=
| m— L —- u|
| — 2 vl
= il
[ —rasis
> E

1. Open an unused User Workbench:
A. Click on the Idea Workbench lightbulb graphic.

This will display the 16 separate User Workbench
blocks where the user can design and segregate
custom logic according to function.

B. Click on a block to open the User Workbench for

that block.

2. Click on the Workbench Inputs button to gain
access to all of the input signals available in the Idea

Workbench.

3. Click on the Workbench Outputs button to gain access
to all of the output signals available in the Idea

Workbench.

Worklsrmch Enputs
Ulsar Inbermediabe Signals

x|

Uzar Workbench Selings

Profectcn Modae Stabus

e

User Intermediate Signals

E=|

Cgital Sedliography Signals

Frotactian Satings

Caanirol Actrae Profille

Praledien Dlamant Slatus

Slandard UD Conlral Inpul Satus

Cptonal B Conlral Inpul Stalus

Cument and Volage Inpuls

Symimetrical Companents

Demand Cuments

COmimunications

antral Protection Maodes (High Friority)

Conlrol Proleclion Modes (Low Priorily))

Targqua Contral

Hiocking

Lisar Status Outputs ta BRI and S0F

Ul Message Cubpuls o KK

Recloser Siabus

Wiollage Stalus

Eync-Check

Elocking Slatus

Targels

Fraquency Detecion

Currant Datachan

Fronl Pansl Pushbullen Slalus

LZ0 Panal Swilchas

Alarma

Mon-Lakched Domand Alsmms

Inciplent Cable Splice Faults

Tima of Cay

Most Racent Fault

Diata Frafiler

Usear Analog Outpuls to MIAI

Optian Huftan LELDS

Special

Dozntin Profileer

Loop Scherne (Opbonal)

The inputs and outputs of ProView blocks are represented as
small black dots on the right edge (inputs) or left edge (out-

puts) of the block.

Every output must be driven by an input.

4. Connect inputs to outputs as follows:

A. Place the mouse pointer above an input dot until

a small text appears. This indicates that you are

ready to make a connection.

B. Left-click and drag the connection (forming a virtual
wire) to the output terminal of the desired ProView

block.

Note: You will know you are properly on top of a
ProView output terminal when the text box

appears.

C. Release the mouse button.

The connection will now be represented on the screen by a
virtual wire between the input and output blocks.
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Organizing the Idea Workbench

Ml 1des Workbench (Formé)
Il Slandard Comlac Oullpel Hagping

il=

Il Idea Workbench (Form6)
Il Standard Contact OQutput Mapping

ontrol 1s Locked Qut=0 E— T

I 558 (C1=0 :7?1 "1
_l Control OR=0 ;——w
co3:hit]

I

T
ol

L3
oI &

If extensive custom logic is to be created, even dividing the
custom logic into all 16 of the available User Workbench
block can result in some very complex screens when dozens
or hundreds of logic elements are added.

To decrease this clutter, and thereby increase the ability to
trace the custom logic, blocks can be created to hold the
logic:

1. Draw a box around the custom logic added to the Idea
Workbench.

A. Place the mouse in the white-space of the Idea
Workbench, left-click-and-hold, and draw a box
around the logic.

B. Release the left mouse button.
The box remains and a menu will appear.
2. Select Scheme>Group from this menu.

This will create a new block that contains the logic enclosed
in the original box.

3. Right-click on the block (in either its open or closed
condition) and select Block>Configuration from the
pop-up menu.

The Block configuration screen will appear.
4. Enter a name in the Name field and click OK.

5. Close this new block by clicking on the standard
Microsoft® Windows® application close button (X) in the
upper-right hand corner of the block.

Left-clicking on the closed block will open the block.

Right-clicking on the closed block allows you to select
Scheme>Ungroup, if desired.
Note: If some of the wires or blocks only partially appear on the

screen after extensive customization, left-click in the white
space to refresh the graphics.
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Workbench Files

Il Workbench
Il Hardware (Formé&)

Help | Settings. | For
Idea Workbench
(Form6)
o) 81
B3

" ]
Workbench i,
Outputs .

At the upper-left corner of the Idea Workbench is a button
labeled Workbench Files. Click on this button to display the
menu options.

/\/lanage Multiple Idea Workbenches and Setting Files

Il Workbench Files x|

Change Workbench Name

Read Idea WWHB Seftings from Disk

YWrite Idea WB Settings to Disk

Yiew ldea WD Settings on Disk

Load Custom YWB Module

Load Idea WB Structure

Save |ldea WB Structure

Customize a Workbench Description

Il Workbench Files

Change Workbench Name

x|

Meand ldaa LMD OCatdlnmn fonem M

Formb |

Cancel | }K |

Description

It is possible to maintain multiple Idea Workbenches that can
be loaded into ProView at any time. This feature provides the
ability to reuse Idea Workbench constructions or to build up a
library of standard constructions. Additionally, multiple setting
files for all of the settings in a Workbench can also be main-
tained.

Click on Change Workbench Name to customize a
Workbench description.

Note: This feature is also available via the Workbench>Workbench
Description menu or the Settings>Simplified Setup screen.

ProView 4.0.1 - [F6-4.0.1 default (read only).fee]

— ] File Manaye User

Settings

Configure Display Metering Workbench Window Wiew Help

J @IEI %l\@lk‘?lu Mo connection

Il Workbench

Il Hardware (Fﬂ-rmﬁ-]

[2} CONNECT =]

. Hf:lp St:ttlngs |[ Form 6 Recloser Control |
Idea orkbench R
Al To1 e '
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Load, Save, and View Workbench Settings

All settings created in the Idea Workbench are kept sepa-
rate from the Form 6 control settings. These settings can be
saved to and loaded back from an ASCII text file of the form
“WBI_Form6_Settings_*.txt”".

e Click on READ IDEA WB SETTINGS FROM DISK to

Fead Idea WB Settings from Disk load settings from a previously created file.
i . . Note: Form 6-LS control users must load the Form 6-LS
Write Idea W Settings to Disk default settings from here. Refer to

Form 6 Loop Scheme Control in Bection 5 for
additional information.
e (lick on WRITE IDEA WB SETTINGS TO DISK to save
settings to an ASCII file.
e Click on VIEW IDEA WB SETTINGS ON DISK to open

the ASCII settings file with the default Microsoft®
Windows® text editor.

View Ildea WB Settings on Disk

Load Custom Workbench Modules

Cooper Power Systems or other third party developers
may create custom Workbench modules to load into a

Workbench.
e (Click on LOAD CUSTOM WB MODULE and browse to
Load Custom WB Module || the name of the custom Workbench module to load a

custom module.

Custom Workbench modules are available to registered
ProView users at http.//www.cooperpowercentral.com. Log in
and click on the Software link on the left side of the screen.
Select the ProView link from the next screen.

IMPORTANT: Save the Workbench with the loaded custom
module(s) as a new Workbench file name.

Load and Save Workbench Structures
All of the custom logic structures created in the Idea

Load Idea WB Structure Workbench can also be saved and stored separately from the
main control file itself. These structures can be saved to and
Save |ldea WB Structure loaded back from a *.sch file of the form "WBI-Form6-*.sch".

e (Click on LOAD IDEA WB STRUCTURE to load settings

Bl Workbench from a previously created file.
I Hardware (Form6&) Note: Form 6-LS control users must load the Form 6-LS

— default Workbench scheme from here. Refer to
Help | Settings | F Form 6 Loop Scheme Control in Section § for
Workbench Idea Workbench additional information.
Files (Form6-LS) e Click on SAVE IDEA WB STRUCTURE to save settings
Basic Tools e S T to a file.
_A.dvanoed TB
Workbench 9

This is the appearance of the default Form 6-LS Workbench

Ll : when the LS structure is loaded and the LS settings have been
AUTLALETER read from disk.

Quiputs

T TR B

ik
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Communications Workbench

Configuring Protocol Communications

The Form 6 recloser control has user-selectable implementa-
tion of ProView-based DNP3, Modbus, IEC870-5-101, 2179,
and DNP TCP/IP communications.

Communication protocols are configured via a
Communications Workbench. General use of the
Communications Workbench follows the concept of the Idea
Workbench. Refer to the Hardware Idea WorkbencH section
of this manual for additional menu and screen information.

Loading a Communications Workbench

Communication Protocols are loaded as part of the
Communications Workbench.

| G B P|N7]|| Hocomecsn widereh e it Open the Communications Workbench by following the
Setbuch Coric G Workbench>Workbench Structures menu path.
Wreridarat Memans Outhuts b MM
s e The Idea Workbench screen will appear.
m:?ﬂwm Click on the Communications Idea Workbench.
eiriSer Demerphan

Probies 401 - [Fa—-40 1 deluall [sead anby) s

—Fie Mewx Use el ool Decley Meiery | Woktencn Wiedom s e

The Communications Workbench will appear.

—
[Lovel = 4]

- i |
Click here to access
the Communications
Workbench.

The name of the active protocol
appears above the icon.

Click here to access the DNP3
Communications Workbench blocks.
(DNP3 is the default protocol.)

Click here to manage Workbench structures.

Click here to open the Basic Tools Toolbox.

Click here to open the Advanced Tools Toolbox.

Click here to open the Workbench Inputs Toolbox.
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Workbench Files

Il Workbench
Il Communications

Help | Formé
Workbench DNP Workbench
__fles | (Serial version)
SiEl s evel = 3]
Tools

e
Inputs

At the upper-left corner of the Communications Workbench is
a button labeled Workbench Files. Click on this button to dis-
play the menu options.

Manage Multiple Communications Workbenches and Setting Files

Il Workbench Files
Head Comm WB Settings from Disk

X

Write Comm WB Settings to Disk

View Comm WD Settings on Disk

Load Custom WB Module

Load Comm WEB Structure

Save Comm YWB Structure

It is possible to maintain multiple Communications
Workbenches that can be loaded into ProView at any time.
This feature provides the ability to reuse Communication
Workbench constructions to build up a library of standard
constructions. Additionally, multiple setting files for all of the
settings in a given workbench can also be maintained.

Read, Write, and View Communications Workbench Settings

Il Workbench Files
Head Comm WB Settings from Disk

X

YWrite Comm WB Settings to Disk

Yiew Comm WEB Settings on Disk

All settings created in the Communications Workbench are
kept separate from the Form 6 control settings. These set
tings can be saved to and loaded back from an ASCII text file
of the form “WBC_Form6_Settings_*.txt”.

¢ (Click on READ COMM WB SETTINGS FROM DISK to
load settings from a previously created file.

e (Click on WRITE COMM WB SETTINGS TO DISK to
save settings to an ASCI file.

e (Click on VIEW COMM WB SETTINGS ON DISK to
open the ASCII settings file with the default Microsoft®
Windows® text editor.

5-46



!

SAFETY

$280-70-4

Load Custom Workbench Modules

Cooper Power Systems or other third party developers
may create custom Workbench modules to load into a

Workbench.
e (Click on LOAD CUSTOM WB MODULE and browse to
Load Custom WE Module || the name of the custom Workbench module to load a

custom module.

IMPORTANT: Save the Workbench with the loaded custom
module(s) as a new Workbench file name.

Load and Save Communications Workbench Structures

All of the custom logic structures created in the
Communications Workbench can also be saved and stored

Load Comm YWB Structure | separately from the main control file itself. These structures
can be saved to and loaded back from a *.sch file of the form
Save Comm WB Structure | "WBC-Form6*.sch".

| e (lick on LOAD COMM WB STRUCTURE to load set-
tings from a previously created file.

e (Click on SAVE COMM WB STRUCTURE to save set-
tings to a file.
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Change the Active Communication Workbench Protocol

Il Workbench
Il Communications

Help | | Formé
Workbench DNP Workbench

Fles (Serial version)
Basic Tools evel = 3]

Tools
Workbench

Inputs

[} - '-r.'.:-_‘_

I Workbench Files x|

Read Comm YWB Settings from Disk

Write Comm WB Settings to Disk

Yiew Comm WB Settings on Disk |

Load Custom WB Module

Load Comm WB Structure

Save Comm WB Structure |

2]

Look in: [ 2 Fomé x|« & ek B

WECForms-DNPF&TS Default.s
WEC-Form&-DNP-TCP-IPF6 Def
WBCForm&-DNP-TCP-IPF&TS C
WBC Forms-IEC870-5-101.sch
WEBC-Form&-Modbus.sch
WBC-Forms-ModbusTS.sch

|| weC-Forme-2179-F6 Default.sch
WEBC-Form&-2179-F&T5 Default.sch
WEBC-Forms-DNP-F6 Default.sch

[« | i

|‘.|"I.|' BC-Form&-2175-F& Default sch Cpen

File name:

Files of type: IAII Files (*.%)

Il Workbench
Il Communications
Help | Settings | E

2179 Workbench

Change the active communication protocol as follows:

1. Click on the Workbench Files button.

2. Click on LOAD COMM WB STRUCTURE.

3. Select and open a protocol from the menu options.

The selected Communications Workbench protocol will
become active.
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DNP Workbench
All Communications changes must take place in the appropri-

Il Workbench ate Workbench. The Form 6 control allows users to custom
B Communications configure DNP3 points and settings.

Help | | Form6 Access the DNP Workbench as follows:
mﬁ DNP iﬁfo rkbench 1. Click on the DNP Workbench graphic.
L__files 11 (Serial version) The DNP Workbench blocks will appear.
Sasic Tools evel = 3] 2. Click on the applicable block.

Note: The DNP default point database is in the Cooper/
ProView401/Form6 folder. The document title is dnpfédat.xls.

Click here to access the HTML
Refer to IDNP Basic, Advanced, and screen that displays the DNP
Insolicited Settingg sections for) Tables that were created during the

screen information. last scheme compilation.

B 0w Workbench (Serial version) || (=75 |

Click here to open the DNP Biasid Setting | DNP Tables fLo N a—
input toolboxes. DNP Advancef Scttings |
DNP Unsalictdd Setings | Click here to access factory-

assigned and user analog, binary,
and counter inputs mapping.

Refer to IDNP I/O Mag
Settings section for

screen information.

These outputs and ‘ Optional L5 Analog IHWW ary In%plnu Counter Input

inputs should only Mapping

be used with Form 6
controls equipped with
the loop scheme option.

Click here to access factory-assigned /
and user Binary Output Mapping.
DNP Binary Outputs 0 - 31 (including
Future A - L) are factory-assigned and
not intended for customer use. Users
should begin with BO-032 and work in

the User Binary QOutputs (A or B) area or
in the Hardware Workbench area.

Binary Output CP3 DNF REV 4.0
L—" Mapping

Note: The Communications Workbench executes at a lower level
than the Hardware Workbench. Users should implement
realtime functions entirely in the Hardware Workbench
where all control actions are traceable. Communications can
be brought traceably into the Hardware Workbench via the
Workbench Inputs/Communications menu. Other transfers
of Communication signals to the Hardware Workbench are
not explicitly provided for.
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DNP Basic Settings
x|

—Addresses

Master FEE
[Destination Of URBE data] ‘ ‘

Slave [Address of this IED) |1 |

~Communication Port

Comm Port IFlear Rsz3z -
Baud Rate Igﬁuu vl
CTS Support IDisahIe -

Transmit Enable Delay [ms] |5 | DN'D Advanced Setﬁngs

Transmit Disable Delay fnsl | x

—Data Link Layer
Data Link Confirm . -
~Collision Avoidance IN'J confirm J
.. . Number Of Data Link Layer Retries |3 |
Collision Avoidance IDisahIe v|
Data Link Timeout [ms x 10] |5|]|] |
Fixed Delay (ms) |5l]l] | —Application Layer
Max Random Delay [ms] |1 00 | ?nggljf?g?n Confirm Timeout |EI]I]I] |
SBO Select Timeout [s] ‘Bﬂ ‘
0K | Cancel | L.
Write Time Request Interval ‘1 440 ‘
[minutes]

Analog Event Generation Mode IDeadhand vI

— Default variation [ in case requested variation = 0]——

Binary Input I1 j
Binary Input Change |2 j
Analog Input I2 j
Analog Input Change I2 j
Running Counter hd
Counter Change I2 j
Time and Date 1
oK | Cancel |
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DNP Unsolicited Settings

Unsolicited Report By Exception (URBE)
Enable Unsolicited Reporting

Unsolicited Notification Delay

X

Disable -

500
ims x 10]
~Minimum number of events to generate URBE
Class 1 |E |
Class 2 25 |
Class 3 50
~Unsolicited Hetry Configuration
Delivery Attempts b

Flush Events After Delivery
Attempts Exhausted

Minimum Delivery BackOff Time [ms]

Back Off Time Increment Method
Max Random Back Off Time [ms]

Absolute BackOff Time [second)

Disable -]

0

Constant j

500

3600

Terminate Back Off When Receiving from URBE Master:—

ENABLE UNSOLICITED Command Only |Disable ¥
Any Messages Disable |«
OK Cancel
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DNP /O Map Settings

x| The new settings
- available from
Analog Input Settings | these menu
Binary Input Settings | options will
Counter Input Settings | Om),/ be'come
- - active if they are
Binary Output Settings | assigned the
All DNP-Workbench Settings | next contiguous

number.

e x

SUPERVISORY OFF blocks the ability of the control to
respond to supervisory commands sent by serial communica-
tions or hardwired inputs. Supervisory commands are
defined in the communication workbench on an individual
binary output level. The DNP protocol setting BO- #:Name:
SupEn set equal to logical “1” will block operation of associ-
ated binary output under Supervisory OFF conditions. The
setting BO- #:Name:SupEn set equal to logical “0” will allow
operation under Supervisory OFF conditions. All binary out-
puts are supervised (set to logical 1) by factory default except
for BO-015(p)-Hot Line Tag Set:SupEn =0.

Value: | /

Summary:

Al 000 ndx. 14 mag [Apri)

Index Murmber in Analog [nput T able for 14 mag [Apri)

Fead fram file... | Write ta file... Caopy ta clhpboard |

A0 -Inds. 1B:mag [Apn) 1 Index Murnber in Analog Input T able far 1B:mag [&pn)

Al_D0Z-Indg.1C:mag [Apri) 2 Index Murmber in Analog Input T able far IC:mag [&pri)

Al_003-Ind= 310:mag [Ap) 3 Index Mumber in Analog nput Table far 30:mag [&pn)

Al_004-Indx & mag [pri) 4 Index Mumber inAnalog Input T able for Y¥a:mag Mpr)

Al_005-Inds VB :mag [Vpri] g Index Murmber in Analog [nput T able for VB :mag [Vpri)

Al_006-Ind= WC:mag [Vpri] A Index Mumber in Analog [nput T able for YC:mag W)

Al_007-Inds, phé 7 Ihdex Mumber in Analog Input T able for pié,

Al_008-ndw, pfe a Index Murmber in Analog Input T able for pfe j
I arne: I;‘-\I_DDD-IndH. lé:mag [Spri]

Descriphion: IInde:-: Murmber in &nalog Input Table for 1&:mag [&pri)

b imirmLan; 1] I asirmum 100

Status:

MOTE: To modify a getting with a 'C' in the left column, double-click with the left mouze button on the

zetting ling.

Exit |

Optional LS Outputs

Optional LS Inputs

Optional Loop Scheme outputs are available for Form 6
controls equipped with the LS option. The LS scheme and
Workbenches must be loaded.

Setting these outputs to a logical 1 will activate these loop
scheme-specific communication functions:

e Comm LS Disable
e Comm Sl Disable
e Comm Sl Disable
e ResetlS

Seventeen intermediate variables are provided to allow signals
to be sent between Workbench blocks.

The Voltage Level Indicators menu provides three intermedi-
ate variables for Source | and Source |l.

Once defined, the intermediate variables can be used by
dragging them out of the Optional LS Inputs menu.
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Modbus Workbench

Il Workbench
Il Communications
Help | Settings | |:

All Communications changes must take place in the appropri-
ate Workbench. The Form 6 control allows users to custom
configure Modbus points and settings.

The user should be familiar with SCADA control and have a
basic understanding of Modbus.

The default Workbench structures provides the user access

w“'r?:"' Modbus to analog and control parameters within the scheme. The
s Workbench flexibility of the Modbus system allows the user to modify the
SIER LN evel = 3] structure via the Communications Workbench.
Advanced ic:\l\- Access the Modbus Workbench as follows:
NERRS 1. Click on the Modbus Workbench graphic.
Workbench ,
Inputs The Modbus Workbench blocks will appear.
' Yo 2. Click on the applicable block.
' f Note: The Modbus default point database is in the Cooper/
ProView401/Form6 folder. The document title is modbusf-
6dat.xls.
Click here to access the Click here to access the Analog

Slave Address = 1 Settings.

Hl Hdbus Workbench

Input Mapping Settings.

- 1E]

Modbus General alog Scale Faciors [

Click here to open
the input toolboxes.

Click here to access the default
analog and binary output

These outputs from the Form 6
scheme are inputs to SCADA.

Analog Input Mapping

\
g

Binary Input
Mapping

assignments.
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2179 Workbench
All Communications changes must take place in the appropri

I Workbench ate Workbench. The Form 6 control allows users to custom
Il Communications configure 2179 protocol points and settings.

Help | Scttings. | E Access the 2179 Workbench as follows:
Workbench 2179 Workbench 1. Click on the 2179 Workbench graphic.
| Files | The 2179 Workbench blocks will appear.
Basic Tools 2. Click on the applicable block.
Advanced Note: The 2179 default point database is in the Cooper/
Tools ProView401/Form6 folder. The document title is 2179F6dat.
Workbench Xis.
Inputs
v
I
Click here to access Refer to |_§1 79 I/O Maa
Refer to| Communicatior} ~ the HTML screen that Settingg section for
section for screen displays the 2179 Tables. screen information.

information.

- 2179 Workbench ~loj]
C/lt(;kofzjeéi ?1;1:;;:! Communication @
the input Comm
toolboxes. e Click here to access factory-
[ | assigned and user analog, binary,

and counter inputs mapping.

Dpitional L5
Duifpas

\

Countey Input
Mapping

Analog Input Mappi

These outputs and

inputs should only Binary Output Special Calculation
be used with Form 6 Mapping Mapping
controls equipped with [Level = 3] —

the loop scheme option. \
Click here to access

factory-assigned and

Click here to access factory-assigned and
user Binary Output Mapping.

User 2179 Special
Calculation Mapping.
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Communication Settings

x| Select either the rear RS-232 or
| rear RS-485 communication port
here.
Comm Port Rear RS237 =
— Select the appropriate baud rate
Baud Rate (9600 =
Select Yes or No for Clear to Send
CTS Support IN" fi/ support here.
Transmit Enable Delay [ms] [0 -65535] |5
Transmit Disable Delay [ms] [0 - 65535 ] |5
Master Address [0 - 31 0
Slave Address [0 - 2047 | 1
Select whether or not to ignore the
Ignore Master Address IYES ﬂ/ Master Address here.
Select-before-Operate Timeout [ms] ... |5000
Dead Sync Timeout [ms] [0-1000 ] 10
0K Cancel

5-55



Kyle Form 6 Microprocessor-Based Recloser Control Programming Guide

2179 I/0O Map Settings

Analog Input Settings

Supervisory off disables all Binary Outputs and can not be set
individually like DNP or IEC870.

Binary Input Settings

Counter Input Settings

x
|
|
|
|

Binary Output Settings

Special Calculation Settings |
All 2179-%orkbench Settings |

The new settings
—— available from these
menu options will only
become active if they
are assigned the next

I Analog Input Mapping Settings

contiguous number.

/. x|

W alue: IE

Summary:

Read from file.. | Write ko file.. Copy to clipboard |

Al[000) |ndex

|ndex Murnber in Analog Input T able for S0EFullScals

Al[000)_ScaleF actor 1 Scale Factor for A0%FullScale

AI00T)Index 1 Index Mumber in Analog Input Table for 0%FulScale

Al[001)_ScaleF actor 1 Scale Factor for 0%FullScale

Al[002)_Index 2 Index Mumber in Analog [nput T able for L& mag (&)

AI002)_ScaleFactor 10 Scale Factor for lA:mag [&pri]

Al[003)_Index 3 Irdex Murnber in Analog [nput T able for 1B:mag [&pri)

Al[003)_ScaleF actor 10 Scale Factar far 1B:mag [Api)

Al004)_Index 4 Index Mumber in Analog Input Table for IC:mag [&pri] LI
Narme: fl000)_Index

Drezcriphion: IInde:-c Murnber in Analag [nput Table far 90%EFulS cale

inirnuim: 0

Status:

b SmirnLnm 100

E wit |

MOTE: To modify a zetting with a 'C' in the left column, double-click with the left mouse button an the

zetting line.

Optional LS Outputs

Optional LS Inputs

Optional Loop Scheme outputs are available for Form 6
controls equipped with the LS option. The LS scheme and
Workbenches must be loaded.

Setting these outputs to a logical 1 will activate these loop
scheme-specific communication functions:

e Comm LS Disable
e Comm Sl Disable
e Comm Sl Disable
e ResetlLS

Seventeen intermediate variables are provided to allow signals
to be sent between Workbench blocks.

The Voltage Level Indicators menu provides three intermediate
variables for Source | and Source |l.

Once defined, the intermediate variables can be used by drag-
ging them out of the Optional LS Inputs menu.
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IEC870-5-101 Workbench

Il Workbench
Il Communications

H_elp_ | ||:

Seﬂings.
IEC870-5-101

Workbench

Refer to |Basic and Advanced
Tools Settings sections for

All Communications changes must take place in the appropri
ate Workbench. The Form 6 control allows users to custom
configure IEC870-5-101 protocol points and settings.

Access the IEC870-5-101 Workbench as follows:

1. Click on the IEC870-5-101 Workbench graphic.
The IEC870-5-101 Workbench blocks will appear.

2. Click on the applicable block.

Note: The IEC60870-5-101 default point database is in the
Cooper/ProView401/Form6 folder. The document title is
iec608705f6dat.xls.

Click here to access the
HTML screen that displays

Refer to JEC870-5-10

the IEC870-5-101 Tables. /O Map Settings
screen information. section for screen
information.
. =loix]
C//tCk here ':::;mﬂ‘ Fasic SeXngs | IECATO-5-101 Tables [Last compilation) | [ IECOTOSA0T 110 Map Serings |
0 open 5
the input Advanced Settings |
toolboxes.
Measured Value Single Point Mapping | Double Paint Mapping
Mapping

\

\

These outputs and
inputs should only
be used with Form 6

Single Command
Mapping
[Level = 3] —

Click here to access factory-
assigned and user Measured

Mapping
—

FlcmnﬁﬂaumQ

controls equipped with
the loop scheme option.

Value, Single Point, Double
Point, Single Command, and
Floating Point mapping.
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IEC870-5-101 Basic Settings
x|

—Communication Port Configuration

Comm Port |Rear RS232 |
Baud e .
Parity IEven j
CTS Support IN“ j

Transmit Enable Delay [ms] [ 0 - 65535 ] L

Transmit Disable Delay [ms] [ 0 - 65535] |b

—Address Configuration

Link Address [2 |
Common Address ‘2 |
Link Address Size |1 |
Common Address Size 1 ]
Object Address Size Iz j
Cause Of Transmission Size [1 -]

Single Command Options

Single Command Operation Mode ISBE j
Select-before-Execute Timeout [ms] ‘5[][][] ‘
0K Cancel |

IEC870-5-101 Advanced Settings
x|

—~Address Base Configuration

Single Point Base Address |I] |
Double Point Base Address 4096

Measured Value Base Address ‘31 92 ‘
Single Command Base Address |122IEIEI ‘

Floating Point Base Address |15334 ‘

~Class 2 Transmission Frequency Configuration

Class 2 Base [TF] [milliseconds] |1 000 |

Single Input Frequency x TF |5 |

Double Input Frequency x TF |? |

Measured Value Frequency x TF ‘15 |

Floating Point Frequency x TF ‘50 |
0K Cancel |
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IEC870-5-101 I/O Map Settings

SUPERVISORY OFF blocks the ability of the control to
respond to supervisory commands sent by serial communica-
tions or hardwired inputs. Supervisory commands are
defined in the communication workbench on an individual
binary output level. The IEC-870 protocol setting BO- #:

Il TECB70- x| The new settings
Measured Yalue Settings available from

these menu

options will

Single Input Settings

I
I
Double Input Settings | L only become Name:SupEn set equal to logical “1” will block operation of
Single Command Settings | active if they are associated binary output under Supervisory OFF conditions.
Floating Point Settings | assigned the The setting BOIEC-#-SupEn set equal to logical “0” will allow
All IEC-Workbench Settings | next contiguous operation under' Supervisory QFF conditions. All binary out-
number. puts are supervised (set to logical 1) by factory default except

for BOIEC-015(p)-SupEn =0.

[ x|

Il Single Point Mapping Settings

W alLe: IE

Summary: Read from file... | ‘adrite to file... Copy to clipboard |

BIIE C-000- i I Offzet number in Single [nput Table for Q[0 vnanmic Clazed Status]

BIIEC-001-Ind= 1 Qffzet number in Single Input T able for 1[Dynamic Open Status)

BIIEC-002- I 2 Offzet number in Single Input Table for 2[Contral iz Locked Out)

BIEC-003-nds 3 Offzet number in Single Input T able far JAny Contral or Sypstern Alarm)

BIIEC-004-Irnd= 4 Qffzet number in Single Input T able for 4{A&bove Min. Trip)

BIIEC-005- I 5 Offzet number in Single Input T able for B[Supervizon OFF)

BIIE C-D06-I i [ Offzet number in Single Input T able for B[Mon-Reclozing)

BIIEC-007-Ind= 7 Qffzet number in Single Input T able for F{Ground Trip Blocked)

BIIEC-008- I a Offzet number in Single Input T able for 8[SEF Blocked) j
Name: JBIEC-000- ndk

Dezcription: IEIffset number in Single Input Table for DD ynamic Clozed Statuz)

b imirriLari: 1] bd Eirnurn 400

Status: E uit |

MOTE: To modify a zetting with a 'C* in the left column, double-click. with the left mouze button on the

zetting ling.

Optional LS Inputs
Seventeen intermediate variables are provided to allow signals
to be sent between Workbench blocks.
The Voltage Level Indicators menu provides three intermedi-
ate variables for Source | and Source |I.
Once defined, the intermediate variables can be used by
dragging them out of the Optional LS Inputs menu.

Optional LS Outputs

Optional Loop Scheme outputs are available for Form 6
controls equipped with the LS option. The LS scheme and
Workbenches must be loaded.

Setting these outputs to a logical 1 will activate these loop
scheme-specific communication functions:

e Comm LS Disable
e Comm Sl Disable
e Comm Sl Disable
e ResetlS
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DNP TCP/IP Workbench

All Communications changes must take place in the appropri

W Workbench ate Workbench. The Form 6 control allows users to custom
I Communications configure DNP TCP/IP points and settings.

Help | | Eorm6 Access the DNP TCP/IP Workbench as follows:
Workbench DNP Workbench 1. Click on the DNP TCP/IP Workbench graphic.
| Files | (TCP/IP version) The DNP TCP/IP Workbench blocks will appear.
Basic Tools ¢ evel = 3] 2. Click on the applicable block.
Ad ) Note: The DNP default point database is in the Cooper/
Tools -1“ ProView401/Form6 folder. The document title is dnpf6dat.xls.
Workbench
Inputs
Refer to [DNP Basic and Advanced Click here to access the HTML
Bettings sections for screen information. screen that displays the DNP Tables.
B 08P Workbench (TCP/TP version) (= 5% |
Click here to open the P — | DHP Tobles E“{' ation] |
input toolboxes. e —— ém_” I

Refer to \DNP I/O Mag—— |
Settingsg section for

screen information.

These outputs and
inputs should only

be used with Form 6
controls equipped with
the loop scheme option.

Click here to access factory-assigned
and user Binary Output Mapping.

Click here to access factory-
assigned and user analog, binary,
and counter input mapping.

Analog In WW ary Ianlnn Countgr Input
Mapping

Binary Output CPS DNF REV 4.0
Mapping Distributed Network Protocol
DNF Level 2
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DNP TCF/IP Basic Settings

DNP Basic Settings

—Addresses

Master FEE

[Destination Of URBE data] ‘

Slave [Address of this IED) |1 |
~Communication Port

Comm Port TCPIP

Baud Rate Igﬁuu vl
CTS Support IDisahIe v[

Transmit Enable Delay [ms]

Transmit Disable Delay [ms])

|5

|5

—Collision Avoidance

Collision Avoidance

IDisahIe 'l

Fixed Delay [ms] |5|]|] |
Max Random Delay [ms] |1 0o |
0K | Cancel |

DNP TCF/IP Advanced Settings

x

—Data Link Layer
Data Link Confirm

Mumber Of Data Link Layer Retries |3 |

[No confirm __ K

[minutes]

Data Link Timeout [ms x 10] |5|]|] |
—Application Layer

Application Confirm Timeout ‘EI]I]I] ‘
[ms x 10]

SBO Select Timeout [s) |Ell |
YWrite Time Request Interval

|144|] |

Analog Event Generation Mode

IDeadhand 'I

Binary Input

Binary Input Change
Analog Input

Analog Input Change
Running Counter

Counter Change

Time and Date

—Detfault variation [ in case requested variation=0]——

A

0K |

Cancel |
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DNP I/O Map Settings

SUPERVISORY OFF blocks the ability of the control to
respond to supervisory commands sent by serial communica-

x| Z);/gg}/ev fr(eﬂngs tions or hardwired inputs. Supervisory commands are
Analog Input Settings | these menu defined in the communication workbench on an individual
Binary Input Settings | options will binary output level. The DNP protocol setting BO- #:Name:
Counter Input Settings | _On/)., bepome SupEn' set equal to logical “1 WII|| block operatpo of associ-
- - active if they are ated binary output under Supervisory OFF conditions. The

Binary Output Settings | assigned the setting BO- #:Name:SupEn set equal to logical “0” will allow

All DNP-Woarkbench Settings |_ next contiguous operation under Supervisory OFF conditions. All binary out-

number. puts are supervised (set to logical 1) by factory default except

B Analog Input Mapping Settings /. x|

for BO-015(p)-Hot Line Tag Set:SupEn =0.

Vale: [ /

Sumrnary:

A 000 nd. LA mag [pri]

Read from file... | Wwrite to file... Copy to clipboard |

Index Murnber in Analog Input Table for 1&:mag [&pri]

Al_007-Ind=.1B:mag [Apri] 1 Index Murnber in Analog [nput T able for 1B:mag [&pri)

Al_002-Ind= 1C:mag [Apri] 2 Index Mumber in Analog [nput T able for 1C:mag (&)

Al_003 nd=. 210 rmag api) 3 Index Murber in Analog [nput Table far 310:mag (Apn)

Al_004-Inds.Va mag [Vpri) 4 Index Murmber in Analog [nput T able for Y mag [Vpri]

Al_005-Ind= B :mag [pn) 5 Index Mumber in Analog [nput T able for YB:mag [Vpni)

Al_006-Indx Y C:mag [pri) [ Index Mumber in Analog Input Table for WC:mag Mpri)

Al_007-Inds. pta, 7 Index Murnber in Analog [nput T able for pfa,

Al_008- I ndx. pfB 8 Index Mumber in &nalog [nput T able for pfB j
M ame: IAI_DDD-Ind:-:.IA:mag [&ypri]

Dezcription: |Inu:|e:-: Murnber in Analog [nput T able for [4:mag [Spri)

b imirnurn: 0

Statis:

MOTE: To modify a zetting with a 'C' in the left column, double-click with the left mouze button on the

zetting line.

[ ERT | 100

E uit |

Optional LS Outputs

Optional LS Inputs

Optional Loop Scheme outputs are available for Form 6
controls equipped with the LS option. The LS scheme and
Workbenches must be loaded.

Setting these outputs to a logical 1 will activate these loop
scheme-specific communication functions:

e Comm LS Disable
e Comm Sl Disable
e Comm Sl Disable
e ResetlS

Seventeen intermediate variables are provided to allow signals
to be sent between Workbench blocks.

The Voltage Level Indicators menu provides three intermedi-
ate variables for Source | and Source |I.

Once defined, the intermediate variables can be used by
dragging them out of the Optional LS Inputs menu.
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Workbench User Settings

Group dependent settings can be configured and added to
the Idea Workbench. These values can change with the
active setting group (profile).

Provics 481 - [16-001 defaull {resd oeby)ie]

=B 8] T[N || oo comecton

These settings can be added to the Idea Workbench from the
Workbench Inputs > User Workbench Settings toolbox.

Help Seings ___|[_Form
"~ idea Workbench
{Eam} e
| -

-

CAUTION: Protective equipment misopera-
tion. Before downloading configuration files

WARNING: Equipment misoperation. Use of
an incompatible or inappropriate settings file,

scheme file, or custom software file in a control,
relay, recloser, or switch can result in equipment
misoperation leading to equipment damage, severe

or settings to the equipment, verify that the files
and settings are correct for the location and appli-
cation. Downloading configuration files or settings

designed for a different location or application can
result in severe personal injury and equipment
damage. 1881

personal injury, or death. G140.1

[ — m
::m_
[ U Weprbberech H]

Lels

Fusk Ening id=h 1711
NEErabhZ (1=K 1=)=1
W Erabiad (3=H 1==1
W Erabisd (3=H 1==1

Thuirakt e
TR
CESETTE 3 T
L i (vots 410
e 3 WILTRSTE (=]
W Thakkdd (Wbt =l
I !!EI |\.QE|M‘:'E! I

Examples of configured Group Dependent User Settings added to the Idea Workbench.

1
| Currently Displayed ViewfModity Sctting Group
[Mermal | Select a Differcnt ViewfModity Group | 0Kk | Cancel |

Waorkbench User Enable Settings [Seting Group-Dependent - Type "BYTEY]
~Identifier... - -~ Name... 1 Value... Description...

WHEn-1 Fuse ‘.-'.'.-u'.-inﬂ. I[}|-“b'|¢ d !Fur.n Saving scheme [used = Enable, not used = Disahle] |
WH:En-2 I’V-j Enabled? I|'j|--;|h'|g ﬂ IDwmmllE these enlries with your Name, Value, Desc, |

WiLEn-3 IE Enable |Disable =| :Eh'tmﬂll.‘ these entries with your Name. Value. Desc.
WIEEn-4 _ Iu|gam¢ -I Ilh:mﬂln these entrics with your Name, Value, Desc,

Waorkbench User Threshold Settings [Seting Group-Dependent - Type “iloar]
- Identifier... .~ Name... o Valwe.. - Units.. - Description...
WH:Th-1 Ifl"l"lilnh | [I'I I [‘I.l'lll[‘-.: [ser) I [Dwrr waltage limil |

WHTh-2 [ timit | |

WE:Th-3 WB:Thahidd | [0
Wi Th-4 [WiThahidd || [0

I f\l’ult‘: 5] I [UIII]I.'r woltage limil |
| [Mylnits | | [Overwrite Name. Value, Units, & Description, |
| |[Minits | [Overwrite Name, Value, Units, & Description. |

| Details...
WUser's Name for Workbench Enable Setting 81 [<=10chars]
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Workbench User Enable Settings

Workbench User Threshold Settings

The upper portion of the Workbench Group Dependent
Settings dialog box provides access to the four Workbench
Enable Settings, WB:Enable1, WB:Enable2, WB:Enable3 and
WB:Enable4. These settings are binary inputs, which are to be
used to enable or disable custom logic sections (by logically
ANDing with the logic).

Each variable can be given a name as it will appear in the Idea
Workbench. This dialog box is where the setting is made for
these variables.

Note: These settings will not be visible using the settings browser in
the Idea Workbench but must be made here. These settings
are still included as part of the Idea Workbench Settings text
file.

The available settings are as follows:

e Name: A 10 character or less string to be used as a
mnemonic for the variable.

e Value: A selection of either Disabled (logical 0) or
enabled (logical 1) must be chosen here.

e Description: A 128 character or less text string that can
be used to describe the setting in more detalil.

The Workbench provides four special "WBThshld" settings
whose values can change with the active setting group (pro-
file).

The lower portion of this dialog box provides access to the
four Workbench User Threshold Settings, WB:Thshid1, WB:
Thshld2, WB:Thshld3 and WB:Thshld4 from the Workbench
inputs. Each variable can be given a name as it will appear in
the Idea Workbench. In this dialog box is where the setting is
made for these variables.

Note: These settings will not be visible using the settings browser in
the Idea Workbench. They must be made here. These settings
are still included as part of the Idea Workbench Settings text
file.

The available settings are as follows:

e Name: A 10 character or less string to be used as a
mnemonic for the variable.

e Value: The value of the setting.

Note: The value displayed is applicable only to the setting
group currently being viewed. The displayed setting
group is shown at the top of the dialog box.

e Units: The unit of measure of the setting. This is a text
field only and is to be used as a reminder.

e Description: A 128 character or less text string that can
be used to describe the setting with more detail.
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Workbench Contact Inputs and Outputs

Proview 0.1 - [16-8.0.1 dcfasll [rrd snbyLite]

I Fir Manage Lser Setieca Covlger Deplay  Meten | Wokbench Window  Wew ol

| S8 S RNF || oo

Warkdench finortoey
e e S g

fWorkornch Camtact Jmprtn xj
Contact Input ldentiliers, Feference Indices, Labels, and Descriptions...
o]
Cancel
Idennficr Inde= MMIfScheme Label... MMl [reuciptian..,
: P | [Remote TripfLo
[ciz:50l0se || [Supw Clase
[EIHZSTHE Supy TiipfLO
[eiacTe Supw God Tep Bk
[ | [Bupv Hon Recloae
[eifi:Taight | [Bupv Peact Tag ]
=i [ { [ |
[cinzam | [Bupe s Profn ]
|cin:amz | [Gupv s Pt 2 ]
| SE] | [Gupvan Pt 3 ]
e | [Supw Mol Prat ]
Click on a terminal block to open
up a view of that terminal block.
Frovew 400 [Fe L0 delaot [rrsl okt ]
P Veage iser Secrg Congu\ Deplsy My Wwitech Wrdos Ve iep
Elg & TINT| || M i 8 COMMECT 2o
kS nch ﬂ
s (et ke e - TB1
__|_ﬁ_| = Stﬂl - I — _F:orwﬂ_!_{_.:kzi.?rfﬂ_l'l“_\:‘_ / 11:F! Trin2: 5Clo Tss1-lobot-audotaudco?-oklcoz:hiEod ot
< idea Warkbench ||\ Form & e Pt [Pwer | et | ciz | iz b
(FamE} o | #1 | 22 | =5 | == BE : #15 :
[ ] i '\l1rfa \!"f’, '\!lrfa \‘1r'# '\!1"" \|1rfa \\"f,’ '\\1"& '\!1!'& '\lilfa
e | T R S | T T N T TR T T
[or— ;. = 7]
vt j } ! l —E F T S ST SN ST ST ST ST ST
Dutusts. . i 5 A H A H A H A H
. ol - #2 | e # | #3 #14
Pwr il ci2 ci3 coZ2-b
i1-RTri|2:SClo O 30 »co2:ok co C0 b
[Workbench Comtact outamtn =
Cestact Oulpul Identificrs, Rcborence kadicrs, Labels, and Desaiptions,..
Mcasificr.., ledex | MMIfScheme Label.., M [hcucription ok |
C R i mE ]| [Lockou Sastes ] Camcel |
enl [TH1112,13) B [emtzams: | | [Fectenes Saanme ]
eo2[TH1:14-15] p] [oez-ak | [Comtrmi 0K Stat ]
en3[TH1:16-17] [ [coxam | [Huttine Tag 52 ]
cod[TEN:10-19] B ] ot gt Gnd Trig U 51a1
enS[THIT-16] B ceficm Non-fed Siatus
coBTEA8-20,21] [F] Colk-ale Cantnl Alrm Stal
enf[TEA:1-2) B e ilmm Nre=i Pred Sial
Proview 0.1 - [F6- 401 default [resd oaly) ] call[TH4:3-4] E [cetcamm ] [Art Poot 1 51m ]
end[TEA:5-6] [1n] [cetcamr ] [ Peal 7 5am ]
ol 0[TH4:T-1) [ir] [oorecem ] [ Peot 2 Sae ]
[ - -
o — ol 1[TH4:5-10] [iz] [eatizg ] F Alarm
enl2[TBA11-12,13) 7] el Tl [Vahage Alar= ]

o

The user can change the name designation of the contact
inputs and outputs. A short name can be assigned to the con-
tacts for use in the Idea Workbench view.

The Workbench>Workbench Contact Inputs and
Workbench>Workbench Contact Outputs menu paths provide
access to the appropriate dialog boxes.

Details...

anl[TES-10] ceatact outpul Label [£217 chaas]
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Workbench Message Outputs to MMI

The user can configure a text message to be displayed on the
Form 6 control front panel MMI whenever a specific event or
action occurs.

Proics 80,0 - [F8-401 default [resd onbyliee]
T e Matege Lse Sefrgs Coofoue Duply SEETY | Boncencn Wndoe  Wew  te
ﬁ:." T m bt Sruchr
S ) %N e e s
‘Wibnch Cavtct Inouts
‘itbanch Cortact Ditputs

s —

If blank line(s) are desired in a customized text message, fill
the line(s) intended to be blank with at least one space char-

= TeNings || Form

— ek St ot b M e SOE
Idea Workbench ||

El prrech A Ot b e
{FarmE} Vearitnch MM fafiey Saen acter.
Ta1 S e aritench Moce £ o CarfgLr s

Comrdme b Tm e

When customizing text messages keep in mind that if more
than one LCD Text Message is attempting to be sent to the
front panel MMI at the same time, the lower number priority
message will be displayed, i.e. if Message 1 and Message
14 are both driven to a logical 1 at the exact same time only
Message 1 will display. But, if one message is triggered
after another, they will appear in the order they are triggered,
regardless of the message number, i.e. if Message 14 is trig-
gered first and then Message 1 is triggered, Message 14 will
display until Message 1 is triggered and then Message 1 will
display.

The text message display and timing can be set in the MMI
Setup and Password box accessed via the Settings>MMI
Setup and Password menu path in ProView.

x
y ~Message1l-———— ~Messageb———— ~Message 10
ALARM LOG _ STATUS Line 1 Text Msg 1 Line 1 Text Msg 6 Line 1 Text Msg 10
S ot Line 2 Text Msg 1 Line 2 Text Msg 6 Line 2 Text Msg 10
>WORKBENCH Line 3 Text Msg 1 Line 3 Text Msg 6 Line 3 Text Msg 10
ENTER Line 4 Text Msg 1 Line 4 Text Msg 6 Line 4 Text Msg 10

4

>WORKBENCH MESSAGES
WORKBENCH ANALOGS
WORKBENCH STATUS
WORKBENCH SWITCHES

~Message 2

~Message 7

~Message 11

Failure to Trip

Line 1 Text Msg 7

Line 1 Text Msg 11

Line 2 Text Msg 2

Line 2 Text Msg 7

Line 2 Text Msg 11

Line 3 Text Msg 2

WORKBENCH NAME

Line 3 Text Msg 7

Line 3 Text Msg 11

Line 4 Text Msg 2

Line 4 Text Msg 7

Line 4 Text Msg 11

ENTER| ~Message 3

~Message 8

~Message 12

4

>WORKBENCH MESSAGES
WORKBENCH ANALOGS
WORKBENCH STATUS
WORKBENCH SWITCHES

Line 1 Text Msg 3

Line 1 Text Msqg &

Line 1 TextMsg 12

Line 2 Text Msg 3

Line 2 Text Msg 8

Line 2 Text Msg 12

Line 3 Text Msg 3

Line 3 Text Msg &

Line 3 Text Msg 12

Line 4 Text Msg 3

Line 4 Text Msqg &

Line 4 TextMsg 12

ENTER ~Message 4

~Message 9

~Message 13

Failure to Trip

Line 1 Text Msg 4

Line 1 Text Msg 9

Line 1 TextMsg 13

Line 2 Text Msg 4

Line 2 Text Msg 9

Line 2 Text Msg 13

Line 3 Text Msg 4

Line 3 Text Msg 9

Line 3 Text Msg 13

[menu]

Line 4 Text Msg 4

Line 4 Text Msg 9

Line 4 Text Msg 13

~Message b
Line 1 Text Msg &

Line 2 Text Msg 5

Line 3 TextMsg &

Cancel

Line 4 Text Msg &

Il

~Message 14

Line 1 Text Msg 14

Line 2 Text Msg 14

Line 3 Text Msg 14

Line 4 Text Msg 14

For example, the user can
configure a message to assert
when a Failure to Trip occurs.

chenc 0

I Failure to 10p (Y )=0 :—.

WEBMMI Msg 2}

L
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Workbench Status Outputs to MMI and SOE

Profiew 401 - [TE-0.0.1 default [resd ondy] 8]

Fie Mdge Lisr Safirge  Configure

Appearance of the event
status on the Form 6

control front panel.

‘Workbeench States Outputs to MMI and S0

The Idea Workbench provides the ability to trigger up to 16
custom sequence of events (SOE) event types. To set up the
appearance of the messages in the SOE log, open the
Workbench Status Outputs to MMI and SOE dialog box by
following the Workbench>Workbench Status Outputs to MMI
and SOE menu path.

There are 16 Workbench outputs, WBS(#01) through
WBS(#16), which when driven to a logical "1" state will trigger

Worthench Conlict [ty
Workbench Conisct Qututs
Wiribrch Mersage Duljuts % MMD
Warkhanch MM Gafthey Swibdhat
Wiribench Mads Conirol Configurates
Wiriberch Demrgrien
4 N
WORKBENCH MESSAGES
WORKBENCH ANALOGS
>WORKBENCH STATUS
WORKBENCH SWITCHES
ENTER|
7 N
>0=MMI (#01) status
0=MMI (#02) status
0=MMI (#03) status
0=MMI (#04) status
0=MMI (#05) status
0=MMI (#06) status
0=MMI (#07) status
0=MMI (#08) status
0=MMI (#09) status
0=MMI (#10) status
0=MMI (#11) status
0=MMI (#12) status
0=MMI (#13) status
0=MMI (#14) status
0=MMI (#15) status
0=MMI (#16) status

[menu]

~User MM and S0E Desoriptions for User Status Quiputs

Idemtificr... MM Descriplion... SOE "0FF* Descriplion...
WHERD] JTOTIIVETES | fuser soc &0 o | En
WHERI) MMIIOZ] status | | |user soc 82 ol | En
WOS[ENI) |MHI|II13_| alnliEn | [Iltl'r ane 83 oM ]l- En
WHS[EDA) |HHI|IIH] ataliEs | [Ili.l'r e B4 off ]l' En
‘-'-I'B$[!1)‘EI M%) status |_||5|.-r soe 85 ol jl’ En
WHE[ROE) MMIE0E] status |user sue 86 off

WHERDT) W‘ [user sue 87 ol

WIS IMMIOE] stetus | | [uzer goe B9 of | En
WOSENa) |MHI|II:I!_| aRAlER | [Ili.l'r e 89 i ]l- En
WBE@EID) |HHI|IIII] statis | [llser e B0 off ]l' En
WEE#11) MMIEED 1] status user soe B11 off I En
WHSE1Z] MMINZ) staws | | [usersoedizon |l En
WES[H ) MM 3] status | | [user soc 813 all | En
WIS 4) MM 4] stetus | | [uzer goe 014 aht | En
WHSE1S) |HHI|II!'-] ataliEs | [Ili.l'r soe 15 off ]l' En
WHER1E] |HMI|IIE] slalis | [llser o B16 off ]l' En
Detailz,..

LEL Uaer Statas [£=1Tchars]

w P En
| En FEERA SOE #6 OM = Eyy
]F’l:n/

a SOE record using the "SOE ON Description" text string.
Similarly, when the Workbench output drops from a logical "1"
to a logical "0", an SOE event using the "SOE OFF
Description" text string will be triggered.

There are three settings for each output:

e MMI Description — How the event is displayed on the
control front panel LCD (17 character maximum)

e SOE “OFF” Description — The SOE text that appears
when the SOE event transitions to a logical “0” state (16
character maximum)

e SOE “ON” Description — The SOE text that appears
when the SOE event transitions to a logical “1” state (16
character maximum)

S0E “0N" Descriplion...
USER SOE #1 ON |+ En

LPFER SO0E 82 ON ~ En
" e

Check the appropriate box to specify which
event transition(s) you want recorded in the

{USER S0C ¥4 ON # En

LFSER S0E 87 ON ¥ £n
[USERSOE @8 ON | En
© En
LUEFA S0 810 ON  En

USER S0C #11 ON F En
UEER S0E 812 ON F n

[USERSOE 30N  |¥ En
[VSERSOE B140N__ |F En
USCRA S0C E15 ON % En
USEA S0F #15 ON 7 En

Cancel

SOE log:
e Only the transition from OFF to ON
e Only the transition from ON to OFF
* Both transitions

o |
_Concel |
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Workbench Analog Outputs to MMI

Froview 40,0 - [#6-4.0.0 delaok {rrad onby)SSc]

bl ket Secon Tile tor Uner Waiklieach Ansloga_

Eﬁ!!ﬂEHEHANHUGG

Pawa ML Davoriptisae far Beer Wiskhanch Auslag Ouipat Siguals [Wee 11 or lsae dhascere]

Detadla.,
VL3 Vs Aauday Dleploy 271 Tckars]

WORKBENCH MESSAGES
>WORKBENCH ANALOGS

WORKBENCH STATUS

WORKBENCH SWITCHES

The function of these signals is to route up to eight custom
analog values to the Form 6 control front panel MMI. These
analog values can be any quantity and accessed or created in
the |dea Workbench including metering data, counter, timers.

The eight variables in this section all appear as an exclama-
tion point (" ! ") until they are dragged off of the User Analog
Outputs to MMI toolbox and into a User Workbench. At that
time they are named in the form of "WB(Analog#0X)". The
#0X is replaced by the actual number of the analog value
when ProView is communicating with the Form 6 control.
Only floating point signals can be connected to these out-
puts.

The analog values are accessed from the front panel by fol-
lowing the Workbench>Workbench Analogs menu path. Refer
to Workbench Menu section in Front Panel Operation
section of this manual.

Note: While it is possible to change the name of the custom analog
measurements as they appear on the Form 6 recloser control
LCD display, it does not change the measurement names as
they appear in the Idea Workbench.

Change the measurement names as they appear on the Form
6 control LCD display as follows:

1. Open the Workbench Analog Outputs dialog box.
2. Enter the custom names.

3. Click on OK.

4. Connect and download to the control.

ENTER

>Analog #01= .000
Analog #02=
Analog #03=

Analog #04=
Analog #05=
Analog #06=
Analog #07=
Analog #08=

000
000
.000
000
.000
.000

ococooloococo

Example of custom analog
value routed to the Form 6
000 control front panel MMI.

Bl Idea Workbench (Forms)
Wl [User Workbench M]

LED E A mag (Ror=0 - £ B ANAIOOHTT ] -

Name of Workbench Outputs Listing | Result of Driving the Block Input

Analog Outputs to MMI Displays the connected floating point analog signal as the:

(use "float" signals only)
WB(Analog#01) 1st Workbench Analog signal on the Form 6 Recloser Control MMI.
WB(Analog#02) 2nd Workbench Analog signal on the Form 6 Recloser Control MMI.
WB(Analog#03) 3rd Workbench Analog signal on the Form 6 Recloser Control MMI.
WB(Analog#04) 4th Workbench Analog signal on the Form 6 Recloser Control MMI.
WB(Analog#05) 5th Workbench Analog signal on the Form 6 Recloser Control MMI.
WB(Analog#06) 6th Workbench Analog signal on the Form 6 Recloser Control MMI.
WB(Analog#07) 7th Workbench Analog signal on the Form 6 Recloser Control MMI.
WB(Analog#08) 8th Workbench Analog signal on the Form 6 Recloser Control MMI.
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Workbench MMI Softkey Switches

The function of these signals is to route the status of four vir-

e A Semn it e THETLTE bt e 1 tual pushbuttons accessible from the control’s front panel MMI
| B 8] % [w7] || Mo commeten mm to the Idea Workbench.
isorclatinasnrnort The virtual switches are accessed from the front panel by
e o following the Workbenoh>qukbenCh Switches menu path.
st s Outincts 1038 Refer to Workbench Mend in Front Panel Operation sec-

tion of this manual.

Change the momentary switch names as they appear on the
—  Form 6 control LCD display as follows:

Wokbonc 10T Sctlcy Sedtches =
1. Open the Workbench MMI Softkey Switches dialog

| ok Comel | box.
e i S 2. Enter the custom names and, if desired, change
‘ = ORI NN SWTEHES | the name of the MMI Menu Section Title for User
Workbench Switches.
! Uhaed WL Deencriplions Tor Uner Waeks 1 Ay B hes [Uae 19 o0 Ieas charseien] .
o 3. Click on OK.
] 4. Connect and download to the control.
WH[Switchnir]
| WHISwIART
W[ SwiichdB 8]

Changing the name here will change
the name of the Workbench Input as
displayed in the LCD Panel Switches
toolbox and subsequently on the Form
6 control front panel display.

| Dt
| Lik-» Momentsny User Switch B4 [<=19

4
WORKBENCH MESSAGES

WORKBENCH ANALOGS
WORKBENCH STATUS Il Idea Workbench {Form&)
>WORKBENCH SWITCHES
ENTER I [User Workbench 1]

>Momentary Switch #1
Momentary Switch #2 ]

Momentary Switch #3 ~\\\“‘-~_§\

>Push YES to operate
Push MENU to abort.

T e the I Fast Trips Blocked=0 =4I WB(Indicator 1) :)-
Press F4 and hold. P

4 N

>Push YES to operate Example of configured MM Softkey switch (without a name change).

Push MENU to abort.
Momentary Switch #1
----(OPERATING!) ----

>Push YES to operate

Push MENU to abort.
Momentary Switch #1
YES

[men]
>Momentary Switch #1
Momentary iﬁﬁiﬁ i Name of Workbench Inputs Listing | Result of Driving the Blocks Output
Momentary Swiroh B Softkey Pushbuttons from MMI Output is logical 1 if the:

Momentary Switch #1=0 Momentary Switch #1 on the front panel MM is pressed.
Momentary Switch #2=0 Momentary Switch #2 on the front panel MM is pressed.
Momentary Switch #3=0 Momentary Switch #3 on the front panel MM is pressed.
Momentary Switch #4=0 Momentary Switch #4 on the front panel MMI is pressed.
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Workbench Mode Control Configuration

The Workbench Mode Control Configuration dialog box allows
the user to modify Form 6 recloser control modes of operation
from within the Idea Workbench. The user can choose from
the following configurations:

T Fe Meage e felbeg Covlase Dugley Melers | jeidench il Vew Hel
. il ki Werkde Aucten
S & 2w e
b, Cortat fputh
e o] Dt
Wiondere Mg Gl i MR

Workbench Hode Costrol Cosfiquration

Wk St s O 50 e  Momentary: A momentary contact acts as a toggle
e 104 Sy P input to the control. For momentary contacts, if a state

is set by the momentary contact input, it can be reset

by DNP, a front panel control button, or a settings
change. Conversely, if a state change is set by DNP, a
settings change, or front panel control, it can be reset
by an appropriately configured contact input.

Control functions that act simply to toggle the current
state are "without precedence", which indicates that if
a state was set by the contact input, it can be subse-
quently reset by the other sources of state modification
(DNP, pushbutton, or settings).

e |atched with Precedence: For a latched contact input
with precedence, if the state of the contact input is
maintained, the state will be maintained, and cannot be
changed by the local front panel pushbutton. A setting
change or Communications control point assertion can-
not override a contact input with precedence. However,
if the positive state is not maintained at the contact
input, any of the other settings methods can act to
modify the state.

= e |atched without Precedence: For a latched contact
without precedence, the state is set when the contact

Ground Trip Black [Momenary =] o | is asserted, and reset when the contact input is de-
CLPU Enable [Momentary =] — asserted. The contact input can be asserted, and a
Moe-Reclosing [Womentary =] _ e | subsequent DNP, front panel pushbutton, or setting can
SEF Dlock [Momentary 3] reset the state, while the contact input remains asserted.
Fast Trips Disable [Mamentary, -
UF Trips Ennble [Mamentary, =
OF Trips Enable [Momenany =]
1P LY Trips Enable [Momentany =]
3P LW Trips Ensble [Mementary =]
OV Trips Enable [Mamentary =]
e r— The user myst reffer to this screen to determine if
pecone ey Eaatte —_— - thg output is configured for Momentary, Latched

| with Precedence, or Latched without Precedence.
Syne Cheek Ennble [Memenary -]

The appearance of the output in the Workbench
does not display the mode control configuration.

Cid:GTH

lQ -——Mnund Trp Blocked - Fi :@:::-
#

5HR
E——mwnnﬂenmsmq “Hi F'H‘,}:}
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: | For any of the mode controls to effect the state of a mode,
m el 1 i
the following must be accomplished:

User Intermediate Signals

Digital Oscillography Signals 1. The control protection mode must be selected from the
Control Active Profile Workbench Outputs Control Protection Modes toolbox
Control Protection Modes (High Priarity) (high or low priority).
Control Protection Modes (Low Priority) 2. It must be placed within the Idea Workbench.
Tarque Cantraol . .
3. It must be driven by a signal.
Blocking Y 9
User Status Outputs to MM and SOE If you do not place any mode control blocks within the |dea
User Message Outputs to MMI Workbench, only downloading new settings from ProView,
User Analog Outputs to MM completing front panel MMI operations, or controlling via com-
Option Button LEDs munications can modify the mode.
Special Note: The Hot Line Tag switch on the Form 6 control front panel,
Data Profiler when in the ON position, overrides any mode control operat-

ing within the Idea or Communications Workbenches.

Note: The high priority mode controls take priority over low priority
mode controls.

If a high-priority mode is being driven to the active state from
within the Idea Workbench, and the high priority control for
the subject mode is set to Latch w/ Precedence in the Mode
Control Configuration dialog box, the mode will remain in

the Enabled state regardless of transitions on the low priority
mode control or operation of the Ground Trip Block or Non-
reclosing front panel buttons.

Note: The mode can be modified by a communication master if
supervisory control is enabled.

If a Latch w/Precedence high priority control is driven to the
inactive state from within ldea Workbench, or is not used in
the |dea Workbench at all, the mode can be changed by any
of the following means and according to the following condi-
tions:

e A remote master communicating through the com-
munications protocol installed in the Communications
Workbench can set the mode to either Enabled or
Disabled.

e Arising edge at the input of a low priority control for the
mode placed within the Idea Workbench will toggle the
state of the mode.

e Arising edge of the high priority mode control will tog-
gle the state of the mode, if that mode control is config-
ured for Momentary operation.

e Arising edge of the high priority mode control will set
the mode to the enabled state, if that mode control is
configured for Latch w/o Precedence operation.

¢ Afalling edge of the high priority mode control will set
the mode to the disabled state, if that mode control is
configured for Latch w/o Precedence operation.

e |f the mode is one of Ground Trip Block or Non-reclos-
ing, operation of the associated front panel buttons will
toggle the state of the mode.

e |f a user downloads ProView settings to the control,
the settings in the downloaded scheme will take effect
when the download is complete.
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Workbench Description

The Workbench Description dialog box enables the user to

Pt ] change a Workbench name.
_mwmmmnmmwmmw
| || | B [W7]|| o cormecien *"“":‘“"‘;:v Note: This feature is also available via the Workbench Files menu or
Werkbmrch Contact Sty the Settings>Simplified Setup screen.
e 1. Open the Workbench Description dialog box.
iy The Description text will be highlighted.
‘Woritench Mode Comral Configuraton

2. Type in the new Description text.
3. Click on OK.

Workbench Description X

Description Form6[ ‘

Cancel | I\ |

ProView 4.0.1 - [F6-4.0.1 default (read only).foe]
"] File Manage Use Configure Display Metering Workbench  Window View Help

| B|H| & 7|82

Settings
Mo connection @ CONNECT I

Il Workbench
Il Hardware (Formé6)
Help | Selings |[ Form 6 Recloser Control |
Idea Workbench FroEtEn L
(Eme) o1 SRR '
¢ %
QR L R
<, e
e
Workbench i et g
Outputs ; j
LU ;
e e By R e i )
A T ol A
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Form 6 Loop Scheme (LS) Control

The Form 6-LS Control improves distribution system continuity
through load-transfer and loop-sectionalizing schemes. The Form
6 can change the protection scheme upon an LS action. Each

Note: The formation contained in this section applies to protection profile can be configured differently, so programming
the Form 6-LS control only. an LS scheme can be easily accomplished for sectionalizing or tie

applications. The Form 6-LS Control senses the loss of source-
and/or load-side voltage with customer supplied potential trans-
formers or internal voltage sensors. The control will perform its pro-
grammed LS functions after a programmable time delay when loss
of voltage occurs. The control can be in either the sectionalizing or
the tie mode of operation.

¢ The sectionalizing mode senses voltage on the source-side
of a normally closed recloser and is activated upon loss of
source-side voltage. The ability to change the profile in this
application enhances the loop scheme’s capabilities.

e The tie mode senses voltage on both sides of a normally
open recloser and is activated upon loss of voltage on
either side.

Load Transfer / Manual Return-to-Preferred Service

A simple load-transfer scheme using two electronic reclos-
ers with LS sectionalizing controls is diagrammed below. The
normally closed R1 senses the source side voltage. When S1
voltage is lost (for example, when a fault occurs at Fault 1),
the LS application begins timing.

R1 will open before R2 closes to restore service from the
alternate Source 2. To return to preferred source S1, the
controls can be operated manually or through SCADA. In the
event of fault at Fault 2, R1 sequences to lockout. Upon loss
of load side voltage, R2 closes and would normally sequence
to lockout. However, this can be reduced to one trip operation
to lockout by using a momentary non-reclose After LS Action
option to prevent reclosing if a fault operation occurs within

a preset time of closing. The momentary on time of the LS
action options is programmable from 1 to 1000 seconds.

R1
Source 1 X Sectionalizing
Recloser
Fault 1 S S
< < X Load
Normally closed
Fault 2
R2
Source 2 Tie Recloser
Normally open
Load Transfer with Two Reclosers < {
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Typical Loop Scheme, 3 Reclosers

Source 1
S1

Fault 1

Below is a diagram of a typical three recloser loop sectional-
izing scheme. Feeder Reclosers R1 and R2 are located at the
approximate midpoint of the load on two feeders. The ends
of the feeders are joined by a normally open recloser (TIE),
R3. Feeder Reclosers R1 and R2 are programmed to perform
the sectionalizing LS function. R3 is programmed with the LS
TIE functionality. As an example, R1 and R2 are set for a 560
A phase minimum trip and are after LS Action programmed
to change profiles, which provides the appropriate minimum
trip (280 A in this example), or, depending on system require-
ments, can be set to lockout.

Recloser R3 is set for a 400 A minimum trip. Upon loss of
source side voltage for 25 seconds (programmable value), the
profile of R1 is changed and the LS is now programmed for
one trip operation to lockout and its minimum trip setting is
reduced to 280 A. Recloser R3 closes 30 seconds (program-
mable value) after the loss of voltage. In the event of a fault
at Fault 1, R1 would operate one trip operation to lockout.
Again, under normal conditions (S1 energized), a fault at Fault
2 would cause R1 to sequence to lockout. After 30 seconds,
R3 would close in on the fault and lock out on its one opera-
tion. In all cases, the fault is isolated to the smallest section.

Source 2
S2

R1 Fault 2
Sectionalizing X
Feeder Recloser
2 2
Normally < <
} } closed
< < R3
TIE Recloser
< < Normally
S S open
R2
Sectionalizing

Feeder Recloser

2 2

< <

Normally
closed

Loop Sectionalizing with Three Reclosers
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Loop-Sectionalizing Scheme with Five Reclosers

A loop-sectionalizing scheme involving five reclosers confines a
permanent fault to smaller portions of the distribution circuit while
maintaining service to the remaining unfaulted sections. In this
scheme, each distribution circuit is divided into three sections of
equal load with normally closed reclosers R1, R3 and R2, R4.
The two circuits are connected at the tie point with a normally
open recloser, R5. The Form 6-LS controls for Feeder Reclosers
R1 and R2 are programmed with LS sectionalizing capabilities,
which will lock out the reclosers upon loss of source voltage after
a programmable time delay. The Form 6-LS controls for Midpoint
Reclosers R3 and R4 are also programmed with sectionalizing
capabilities which, upon loss of source voltage and after a pro-
grammable time delay (longer than R1 and R2), change the profile
to provide a different minimum trip value and number of opera-
tions to lockout. The R5 recloser control is programmed as a

LS tie recloser, which will close the recloser upon loss of voltage
on either side after a programmed time delay longer than that of
Midpoint Reclosers R3 or R4.

As an example (see the diagram below), upon loss of S1 voltage,
reclosers R1, R3, and R5 sense the voltage loss and start timing.
Feeder Recloser R1 times out first and opens. Next, the active
profile of R3 is changed and its minimum trip value becomes
280 A to coordinate with the tie recloser. The non-reclose feature
is also momentarily enabled (an After LS Action option). Finally,
the tie recloser closes. The major portion of the loop, up to R1,

is now fed from S2. After restoration of S1, the return to normal
system operation is accomplished manually or through SCADA
commands.

If a permanent fault occurs a Fault 1, R1 operates to lockout
normally. R3 and R5 sense the loss of voltage and start timing.
Midpoint Recloser R3 times out and changes its active profile to
provide a new minimum trip of 280 A and its operating sequence
is momentarily modified by the LS Action, non-reclosing.

560 amps
~¢— 280 amps
R1 R3
Source 1 Feeder X Midpoint X
S1 Sectionalizing Sectionalizing
Recloser Fault 1 Recloser Fault 2
800 amps
R5
Tie
Recloser
400 amps
R2 R4
Source 2 Feeder Midpoint
S2 Sectionalizing Sectionalizing
Recloser Recloser
800 amps
< 280 amps
560 amps >

Loop Sectionalizing with Five Reclosers
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Next, Tie Recloser R5 times out, closes in the fault, and R3 will
lock out. The fault is isolated between R1 and R3. Service is
maintained to the remaining major portion of the loop. If a perma-
nent fault occurs at Fault 2, R3 operates to lockout normally, R5
senses the loss of voltage after its programmed time delay, R5
closes into the fault and operates to lockout. The fault is isolated
between R3 and R5. Service is maintained to the remaining major
portion of the loop.

Loading the Loop Scheme

ing schemes.

Note: Refer to Section 4 for additional information regard-

1. Open Default F6-4.0.1 scheme file and navigate to
Workbench structures from menu options.

2. Select Hardware Workbench and open the
Workbench Files pallet.

3. From the Workbench Files pallets select Load Idea
WB Structure.

4. The ProView software should open the Form6
folder as shown below.

5. Open the file labeled WBI-Form6-F6 Default-LS.sch.

Note: For Triple-Single applications use WBI-Form6-F6TS Default-

LS.sch.
= ProView 4.0.1 - [F6-4.0.1 deloult [rmad only] iGe] i8] =]
=] Fis' Manage LUse Getngn Conipaw Dmplay Mstsieg  ‘wiokbeneh . Window View  Hsip =i}l
| |G| @ PIN7||| Nocormncron
' wWodkbench ;l
oW x|
I Haedwase |Framé] o E:)
Help | Settings || Ferm® Recloser Contrel |
=iWarkbeneh Filas x| FomEhewred gy
Change Warkhench Name J
Aead Idea WE Settings from Disk | IR

Write ldea WE Settings 1o [isk

|

View ldea Wil Settings on Disk

Logk i | = Fomrs

=]+ &y -

WEIFomSFE Dielaul sch

| ) WEI-Foms FE1 S Defaut sch
|

Load Custormn WH Module
Load Idea WE Structure Bdmaps ] WEF oenbFETS Dol
i Hegiaes [#] WEIHFosnbnlamations
Save ldea WH Structure i | LiFRe

< ,ﬁ "wWEI|-From&-Commiz sonnall isgrotte s PR sch
o] W I-F o Commit sonngD isorassc s FET S sch

Fie e

Dipeny

Flez of g [t Fios -1

=] Carcel I

| LI'.

J/EL FomrEF & DhedaultL 5 sch

o

Lowd IdeawB Stiuctue 103 ICONTENT =54 1 1" FILEMAME bW Fiowrk-" ok, Level 1

Loading LS Workbench Structure
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Programming the Loop Scheme

Sectionallzing  w| /LS Reaen v Maniel T To Locino (ile mmide oyl

The Form 6 Loop Scheme control uses a single dialog

box for Feeder Sectionalizing, Midpoint Sectionalizing,

Sectlanalizing Optinns Only o | Radial Sectionalizing and One or Two Way Tie applications.
el an “ Thmenu Cancnl

s mchee st vipTime [0 WL e 1. Navigate to the Idea Workbench (Light bulb) of the

I Ak Cloee of L3 Adiks et Vollage Contrals Hardware Workbench and open the Optional Loop

™ Auto Retwrn to Normal. LS Reaet

I Permil Manual Clene while LS Mol Heset
[ L% Aeact ap Manial Cloae

Lotz of ¥oltage Lmt'h 1o |
Yoltnge Restored |evel iﬁnw |

Scheme Workbench (shown below).

Click on the Loop Scheme setting dialog button to
view settings.

[Source equals 5L Load equels $I =| Saurce | | Souree Il [Tie)
Valtage Response Mads [1 Phase 2| |1 Phnse Kl 3. Select a LS Type by selecting Tie or Sectionalizing
Valtage Tranufer"TD1 Delay 15 |juwec (5 imees from the drop down options.
e LH Ak rhcey i [Tap LO = | I | 4. Use the Enable LS checkbox to turn the LS scheme
on and off and use default loop scheme settings.
Grownd Trip Blocked [Hu Change d !N-’- Chenge ;! ) )
Mo-Reclosing [Wo Coange +] ([ Crnmpe 7] 5. Define Voltage Control settings for Loss of Voltage
Aliseials Brafils [Wormat Profite =] | [Wanmal Pratite =] and Voltage Restoration Level in primary line to
Aliernate PrafilefSwitch Mode [No Change <] | [We Chnnpe g neutral volts.
phi il 20 jwecy e 6. Define other parameters per application.
LS Funbile 51 F L5 Enable S

Loop Scheme Setting Dialog

Tidea Workbench (Formb)

lx =

Sl Optional Loop $cheme Workbench
LS Inputs Loop Scheme Warkbench |
LS Outpute Loop Sicheme Settings [Loop Seheme Operator Panel |

Loop Scheme
Recloser Contrels

Leop Schame Frofile
Contrels

Laop Scheme Optien
Fushbutton Controls

Loop Scheme
Cscillography and
S0E Assignments

Loop Scheme Workbench
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Loop Scheme Setting Dialog

Setting Default Range Description
Value
Auto Return to Normal 0 O=Disabled, Reset LS on a manual close
1=Enabled
LS Auto Close 0 O=Disabled, Auto close of voltage restoration
1=Enabled
LS Auto Reset 0 O=Disabled, Auto reset LS on TD3 timeout
1=Enabled
LS Enable SI 1 O=Disabled, Enable LS operation on S (typically source)
1=Enabled
LS Enable SlI 1 O=Disabled, Enable LS operation on SlI (typically load)
1=Enabled
LS Enable 0 O=Disabled, Enable LS operation
1=Enabled
LS Loss of Volts Level 11000 -99,999-99,999 | Voltage level below which a LS loss of voltage is issued (V pri)
LS Permit Manual Close 0 0O=Disabled, Allow manual close while LS is not reset
1=Enabled
LS Reset on Manual Close 0 0O=Disabled, Reset LS on a manual close
1=Enabled
LS Reset on Manual trip to 0 O=Disabled, LS Resets on Manual trip to Lockout
Lockout 1=Enabled
LS Restore Volts Level 13000 -99,999-99,9999 | Voltage level above which a LS loss of voltage is resended
(V pri)
LS Reverse Voltages 0 O=Source is Sl, Reverse Sl and SlI
1=Source is SlI
LS SI Alt Profile Mode 0 0=No Change, Cause a change of profile on loss of S1
1=Latch,
2=Momentary
LS SI Alt Profile 0 O=Normal Profile, | Profile to switch to on S1 loss
1=Alt Profile 1,
2=Alt Profile 2,
3=Alt Profile 3
LS SIGTB 0 0=No Change, Turn on Ground Trip block on LS active for S1
1=Latch,
2=Momentary
LS SILSA 1 O=Disabled, LS Action, Trip or Close for S1
1=Enabled
LS SI No Reclose 0 0=No Change, Turn on Non-reclose on LS active for S1
1=Latch,
2=Momentary
LS SI TD1 15 1-1000 Source 1 Voltage Transfer Time Delay (Seconds)
LS SITD2 20 1-1000 Source 1 Momentary Function Time Delay (Seconds)
LS SI VRM 1 1=Single Phase, | S1 Voltage Response Mode
O=Three Phase
LS SlII Alt Profile Mode 0 0=No Change, Profile to switch to on S1 loss
1=Latch,
2=Momentary
LS SlI Alt Profile 0 O=Normal Profile, | Profile to switch to on S2 loss
1=Alt Profile 1,
2=Alt Profile 2,
3=Alt Profile 3
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Setting Default Range Description
Value
LS Sl GTB 0 0=No Change, Turn on Ground Trip block on LS active for S2
1=Latch,
2=Momentary
LS SII LSA 2 0=No Action, LS Action, Trip or Close for S2
1=Trip LO,
2=Close
LS Sl No Reclose 0 0=No Change, Turn on Non-reclose on LS active for S2
1=Latch,
2=Momentary
LS Sl TD1 15 1-1000 Source 2 Voltage Transfer Time Delay (Seconds)
LS Sl TD2 20 1-1000 Source 2 Momentary Function Time Delay (Seconds)
LS SIl VRM 0 1=Single Phase, | S2 Voltage Response Mode
O=Three Phase
LS TD3 30 30 1-1000 Auto Restore Time Delay
LS Type 1 1=Sectionalize, Sectionalize or Tie

O=Tie

Tie Options

These options are only available when LS is configured in tie
mode from drop down dialog.

1. LS Reset on Manual Trip to Lockout allows auto-

matic LS reset when LS is tripped locally via front
panel. This eliminates an extra step of resetting after

manual trip.
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Sectionalizing Options

Source Options

Source ————» Load

Recloser

e i~

=

XYZ
Sli

These options are only available when LS is configured in sec-
tionalizing mode from drop down dialog.

1.

LS Auto Reset applies to feeder and midpoint only
with TD3 timer. An LS sectionalizer control may be
in the closed position and trip and lock out on loss

of voltage for Source 1. With LS Auto Reset on TD3
Timeout selected, the LS will reset after the Source 1
voltage returns and the programmed TD3 time has
expired.

TDS is the Auto Reset Time Delay interval during
which restoration of voltage must be continuously
detected before an automatic LS reset will occur.

Auto Close on LS Auto Reset will allow feeder
reclosers to automatically close back in upon LS
Auto Reset.

Auto Return to Normal, LS Reset will automatically
return the midpoint or feeder to normal profile when
forward power flow direction occurs.

Permit Manual Close while LS Not Reset allows front
panel close operation if loop scheme is not reset.

LS Reset on Manual Close allows automatic LS
reset when LS is closed locally via front panel. This
eliminates an extra step of resetting after manual
close.

Note: The LS Auto Reset will not reset and close if the loss of volt-
age was preceded by fault current.

Sectionalizing applications will use one source for voltage
sensing and tie applications may use one or two sources.

1.

Source Il is always disabled when LS type is set

to Sectionalizing. LS Enable Sl and LS Enable SlI
checkboxes enable use of voltage restoration mode
and after LS Actions for respective source input.
User Option Buttons #5 & #6 are programmed to
enable Source 1 and 2 respectively via front panel.

Define load and source side voltage inputs from
drop down menu.

Voltage Response Mode define whether voltage
source is three- or single-phase sensing.

Voltage Transfer TD1 Delay is loss of voltage timer
to initiate loop scheme.

LS Action define what action the loop scheme
takes after satisfying TD1 timer supervision: No
Action, Trip to Lock Out, or Close.
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After LS Action

The Form 6-LS control can change profiles when an LS action
occurs.

1. Select whether Ground Trip Blocked mode will
make No Change, Latch On until LS Reset or
Toggle On for given momentary function delay TD2.

2. Select whether Non-Reclosing mode will make No
Change, Latch On until LS Reset or Toggle On for
given momentary function delay TD2.

3. Select the protective profile control should activate
after LS action: Normal Profile, Alternate Profile 1,
Alternate Profile 2, or Alternate Profile 3.

4. Alternate Profile/Switch Mode allows user to select
whether control makes No Change, latches onto
alternate profile or momentarily switches to the
alternate profile setting for duration of momentary
function delay TD2.
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Monitoring the Loop Scheme

LS Dperaton Pansl

The Loop Scheme Workbench module provides an opera-

tor panel shown below for use when connected to control
through On-Line viewing or during event playback/simulations.
Refer to the Front Panel MMI section for description of Loop
Scheme target LEDs and User Option pushbuttons.

| Control Status and Operation.., LS Control Type...
B LS is Mot Reset B scctionalizing
= 15 Disabled H e
B LS Source | Disabled
Recl Status..
B (5 Source |l Disabled et ol
B voltage Transfer "TD1" Time Delay Timing Source | Source Il
B Momentary Function "TD2" Time Delay Timing M Fhase A M Phase X
B LS Auto Heset "TDT Time Delay Timing B fhaseB  EM PhaseY
B Phase © M Phose 2
== 1 Gir Ouline |
Loop Scheme Operator Panel
LS Operator Panel Target Description

LS is Not Reset

Loop Scheme has not reset

LS Disabled

Loop Scheme has been disabled because either enough sourc-
es have been enabled or LS enable checkbox is unmarked

LS Source | Disabled

Source | disabled through front panel via Workbench, setting or
communications (SCADA)

LS Source Il Disabled

Source | disabled through front panel via Workbench, setting or
communications (SCADA)

Voltage Transfer “TD1” Time Delay Timing

Source Voltage is below Loss of Volts Level and Loop Scheme is
timing towards action

Momentary Function “TD2” Time Delay Timing

Momentary Action After LS is active

LS Auto Reset “TD3” Time Delay Timing

Source Voltage on sectionalizing recloser is above voltage resto-
ration level and scheme is timing towards Auto Reset

LS Control Type — Sectionalizing

LS Scheme Configured as Sectionalizer

LS Control Type — Tie

LS Scheme Configured as Tie

Recloser Status Source | Phase A

Source | A Phase Voltage Present

Recloser Status Source | Phase B

Source | B Phase Voltage Present

Recloser Status Source | Phase C

Source | C Phase Voltage Present

Recloser Status Source Il Phase X

Source Il X Phase Voltage Present

Recloser Status Source Il Phase Y

Source II'Y Phase Voltage Present

Recloser Status Source Il Phase Z

Source Il Z Phase Voltage Present
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