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Introduction

ettt L dwewe |

Only qualified persons knowledgeable in the installation, operation, and maintenance
of overhead and underground electric distribution equipment, along with all associated
hazards, may install, operate, and maintain the equipment covered by this publication.
A qualified person is someone trained and competent in:

e The skills and techniques necessary to distinguish exposed live parts from nonlive
parts of electrical equipment

e The skills and techniques necessary to determine the proper approach distances
corresponding to the voltages to which the qualified person will be exposed

e The proper use of special precautionary techniques, personal protective equipment,
insulated and shielding materials, and insulated tools for working on or near
exposed energized parts of electrical equipment

These instructions are intended only for such qualified persons. They are not intended
to be a substitute for adequate training and experience in safety procedures for this
type of equipment.

Read this
Instruction Sheet

Thoroughly and carefully read this instruction sheet and all materials included in
the product’s instruction handbook before installing or operating an IntelliTeam SG
Automatic Restoration System. Become familiar with the Safety Information on page 5.
The latest version of this publication is available online in PDF format at sandc.com/
en/contact-us/product-literature/.

Retain this This instruction sheet is a permanent part of the IntelliTeam SG Automatic Restoration Sys-
Instruction Sheet tem. Designate a location where users can easily retrieve and refer to this publication.
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Introduction

Warranty

End User License
Agreement

The warranty and/or obligations described in S&C’s Price Sheet 150, “Standard Conditions
of Sale-Immediate Purchasers in the United States,” (or Price Sheet 153, “Standard
Conditions of Sale-Immediate Purchasers Outside the United States”), plus any special
warranty provisions, as set forth in the applicable product-line specification bulletin,
are exclusive. The remedies provided in the former for breach of these warranties shall
constitute the immediate purchaser’s or end user’s exclusive remedy and a fulfillment of
the seller’s entire liability. In no event shall the seller’s liability to the immediate purchaser
or end user exceed the price of the specific product that gives rise to the immediate pur-
chaser’s or end user’s claim. All other warranties, whether express or implied or arising
by operation of law, course of dealing, usage of trade or otherwise, are excluded. The
only warranties are those stated in Price Sheet 150 (or Price Sheet 153), and THERE
ARE NO EXPRESS OR IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. ANY EXPRESS WARRANTY OR OTHER OBLIGATION
PROVIDED IN PRICE SHEET 150 (OR PRICE SHEET 153) IS GRANTED ONLY TO THE
IMMEDIATE PURCHASER AND END USER, AS DEFINED THEREIN. OTHER THAN AN
END USER, NO REMOTE PURCHASER MAY RELY ON ANY AFFIRMATION OF FACT OR
PROMISE THAT RELATES TO THE GOODS DESCRIBED HEREIN, ANY DESCRIPTION
THAT RELATES TO THE GOODS, OR ANY REMEDIAL PROMISE INCLUDED IN PRICE
SHEET 150 (OR PRICE SHEET 153).

The end user is granted a nontransferable, non-sublicensable, nonexclusive license to use
the IntelliTeam Designer software, IntelliLink Setup Software, IntelliTeam SG Automatic
Restoration software, and/or other software furnished with the IntelliTeam SG Automatic
Restoration System only upon acceptance of all the terms and conditions of the seller’s
end-user license agreement set forth in Price Sheet 155.
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Safety Information

Understanding
Safety-Alert
Messages

Following Safety
Instructions

Replacement
Instructions
and Labels

Several types of safety-alert messages may appear throughout this instruction sheet. Become
familiar with these types of messages and the importance of these various signal words:

A DANGER

“DANGER” identifies the most serious and immediate hazards that will likely result in
serious personal injury or death if instructions, including recommended precautions,
are not followed.

“WARNING” identifies hazards or unsafe practices that can result in serious personal
injury or death if instructions, including recommended precautions, are not followed.

/A\ CAUTION

“CAUTION” identifies hazards or unsafe practices that can result in minor personal
injury if instructions, including recommended precautions, are not followed.

“NOTICE?” identifies important procedures or requirements that can result in product or
property damage if instructions are not followed.

If any portion of this instruction sheet is unclear and assistance is needed, contact the near-
est S&C Sales Office or S&C Authorized Distributor. Their telephone numbers are listed
on S&C’s website sandc.com, or call the S&C Global Support and Monitoring Center at
1-888-762-1100.

Read this instruction sheet thoroughly and carefully before
using the IntelliTeam Designer software.

If additional copies of this instruction sheet are required, contact the nearest S&C Sales
Office, S&C Authorized Distributor, S&C Headquarters, or S&C Electric Canada Ltd.

It is important that any missing, damaged, or faded labels on the equipment be replaced
immediately. Replacement labels are available by contacting the nearest S&C Sales Office,
S&C Authorized Distributor, S&C Headquarters, or S&C Electric Canada Ltd.
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Closed-Loop Operation

Overview

The IntelliTeam® SG Automatic Restoration System allows 6801 Automatic Switch
Controls to operate in a closed-loop configuration. The functionality only applies to
6801 Automatic Switch Controls and IntelliRupter® PulseCloser® Fault Interrupters
(with software version 7.6 and later).

In a closed-loop system, a Scada-Mate® Switching System with six voltage sensors
is treated the same as one with three voltage sensors.

Unlike earlier versions of IntelliTeam SG system software, the IntelliTeam SG system
software running firmware 7.3 and later now requires a switch to serve as a closed-
loop break switch in the closed-loop configuration. Because of this, S&C recommends
running a load-flow analysis and selecting the switch closest to the load center. This
ensures the sources on either side can carry the load when the center point opens to
split the closed-loop into two sections.

Note: Whenthe centerswitchtrips openonasingle countof overcurrent orvoltageloss, a
situationcouldarise wherethefaultistemporaryandbothbreakersclosebecauseofagood
voltage condition. At this point, the center switch now has a method of reclosing on its
own to restore the original closed-loop circuit. For a switch to reclose itself following
a temporary fault, the following must be true:

e The memory time has expired.

e No team reconfiguration event has taken place.

e All other switches on the closed loop are still closed.

e All available voltage sensors indicate good voltage.

e Team indications on both sides show they are energized.

This function is always enabled for Closed-Loop logic, and there is presently no
way to disable it.

With a closed-loop system, only one of the two sources is listed in the FeederNet
when it is configured. See Figure 1. If a normally closed switch is inserted in a series
of normally closed switches, only one FeederNet and its associated field devices will
need to be updated.

SsT1 T1 T2 T3 T4 sT2
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|
FeederNet D CRC Adjacent To  FeederNets in Device Enabled Entry A
Conne

Figure 1. A single FeederNet in a closed-loop system.
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Closed-Loop Operation

Circuit Configurations

The Closed-Loop function can be used in simple closed-loop circuits, as shown in
Figure 2. This configuration requires the participating devices to have gold licenses.

The Closed-Loop function can also be used with branched circuits, as shown in
Figure 3. When configured as a closed-loop circuit, all team members on the main line
will be defined as “Source-LoadTie” for their normal switch function. The IntelliTeam
SG system will update these during normal operation.

With control software version 7.3 and later and IntelliTeam Designer version 7.3.0.99,
IntelliRupter® fault interrupters and IntelliNode™ Interface Modules can be placed on
radial branch circuits that are part of closed-loop circuits as well as distributed genera-
tion sources. See Figure 4.

| Closed Laop1 |

sT1 T1 T2 T3 T4 st2
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Figure 2. A two-source closed-loop system.
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Figure 4. A closed-loop system with distributed generation.
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Closed-Loop Operation

6800 Series Automatic
Switch Control
Configuration

The Automatic Operation mode of 6801 Automatic Switch Controls must be con-
figured correctly for closed-loop operations with the IntelliTeam SG system. The
first settings are located in IntelliLink® Setup Software on the Setup>General>
Automatic Op. screen. See Figure 5.

5G6801(5G6801Snapshot-6.3.vm) - S&C IntelliLink Setup Software (611.23] =] % |
File Connection Data Tools Help
LIRS ¥ { Q| J Validate « Apply % Reset
[ 5 / 6801 Automatic Connected to: Location: Settings Applied Successfully

M e Conicl (€]

Operation ’SGSSOOT Sensor CIgTSlle»Relaled ‘{M Aut o/ User C T 'I‘lme\|'Revismns\|'User Noles}

IntelliTeam SG © Ssectionalizing

‘ Seggneral S
I Restoration Sectionalizing Yes. S
gg{;{nﬁgg;:ggns Reset and Voltage Loss Time (sec) 45 (Range: 0-255 Step: 1 Default: 45)
Security Successful Reclose Reset Time (seconds) NA (Range: 1-255 Step: 1 Default: N/A)

Me‘t/:gg;te/ App’y Overcurrent to Volt Loss Association Time (tenths) 6 (Range: 6-60 Step: 1 Default: 6)

Diagnostics Fault Current Required before First/All Voltage Loss(es) (Default: First)

f:g’zm”"ication Tests First-Reclose Qualification Time (sec) Disabled  (Range: 0.1-6.0 Step: 0.1 Default: Disabled)
Recloser Counts to Sectionalizer Trip, Fault Detected 3 (Range: 1-9 Step: 1 Default: 3)
Recloser Counts to Sectionalizer Trip, Voltage Loss Only 2 (Range: 1-9 Step: 1 Default: 2)
Number of Shots Required for Lockout (Default: One)
Shots-to-Lockout Time Threshold (sec) 5 (Range: 1-25.5 Step: 0.1 Default: 5.0)
Overcurrent Required before Shots-to-Lockout Operation (Default: Disabled)
° 3-Phase Volt Loss Sectionalizing
© Phase Loss Protection
© Automatic Reclose

C\U: \f i &C Electric\Pr \SG6801 Sample Files 6.3\SG6801Snapshot-6.3.vm | Refresh Mode: Auto, at 1000ms. | 5:31:50 PM Stop | | R/W

Figure 5. The 6801 control Setup>General>Automatic Op. screen.

Follow these steps to configure the control for closed-loop operation:

STEP 1. Configure these settings:
(@ The Number of Shots Required for Lockout setting must be set to the
value 1.
The Overcurrent Required before Shots-to-Lockout Operation mode
must be set to the Disabled state.
STEP 2. Review these settings in the Setup>General>Automatic Op screen and adjust
them if necessary:
(@ The Sectionalizing mode must be set to the “Yes.”
The Recloser Counts to Sectionalizer Trip, Fault Detected setting must be
set to a value greater than 1, and this value should be coordinated with the
Total Number Of Recloser Shots To Lockout setting for the source
breakers.
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Closed-Loop Operation

The Recloser Counts to Sectionalizer Trip, Voltage Loss Only setting must
be set to a value greater than 1 and should be set to a value one lower than
the Recloser Counts to Sectionalizer Trip, Fault Detected setting.

The Shots-to-Lockout Time Threshold setting should be set to the Default
value of 5 seconds.

Note: When using distributed generation on a closed-loop system, load directionality
must be configured correctly for accurate load calculations. See S&C Instruction Sheet
1044-578: “IntelliTeam® SG Automatic Restoration System, Distributed Generalion
Setup and Configuration,” for details.

The next setting that must be configured for closed-loop operation is on the
Setup>Restoration>IntelliTeam SG>Team Summary screen, shown in Figure 6.

m SG6801(5G6801Snapshot-7.5.vm) - S&C IntelliLink Setup Software [613.13] . m] X
File Connection Data Tools Help
LA /] [Q Q] [[g Validate &/ Apply % Reset]

52/ 6801 Automatic
Za W Switch Control

Operation
IntelliTeam SG
4 Setup
General
4 Restoration
IntelliTeam SG
External Device
Communications
Point Mapping
Security
Validate/Apply
Metering
Diagnostics
Communication Tests
Logs

||@|| \| ~ |

0 0

0 0
| Team 3| 0‘ o 0 0 0
|Team 4, 0 0 0 0 0
| Team 5 o‘ 0 0 o‘ 0
| Team 6 0 0 0 0 0
| Team 7 o‘ 0 0 0 0
|Team 8. o) 0 0 0 0
Auto-Clear Manual Op: (Default: No)
Time to Clear Manual Op: (Range: 1-1,440 Step: 1 Default: 1)
Disregard First Overcurrent: (Default: No)

Not All Teams Transfer Ready for X Seconds Timer | Disabled | (Range: 1-300 Step: 1 Default: Disabled)

Closed-Loop Load Center Switch RTU Address (Range: 1-65,519 Step: 1 Default: Disabled)

Figure 6. The IntelliTeam>Team Summary screen.

STEP 3. Click on the Closed-Loop Load Center Switch RTU Address field. The
Change Value dialog box opens. See Figure 7. Enter the RTU address in the
Numeric Value field and click on the OK button.

This setting must be set at each switch in the closed-loop circuit, and the
same RTU address must be entered. Otherwise, a single center point switch will
not be configured and the closed loop may misoperate. Also, if no load center
switch is configured for the closed-loop circuit, the loading will be estimated
as “0 A” and will impact restoration.

STEP 4. Repeat Step 3 for every switch on the closed-loop circuit.

Change Value

Numeric Value

X

==
4 U} 1-65519:Step =1

Range

Special Values

O Disabled (0)

Figure 7. The Closed-Loop Center Switch RTU Address setting.
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Closed-Loop Operation

IntelliRupter Fault
Interrupter Control

Configuration

With firmware version 7.6 and later, IntelliRupter fault interrupters can be used on
the main line of IntelliTeam SG system closed-loop circuits. For an IntelliRupter fault
interrupter to be used in an IntelliTeam closed-loop system, it must be configured as
a sectionalizer, similar to how the 6801 controls are configured. The first settings are
located in IntelliLink Setup Software on the Setup>Protection>General Profile 1-4
screens. See Figure 8.

Follow these steps to configure the IntelliRupter fault interrupter for closed-loop
operation:

STEP 1. Make sure all Initial Trip settings are in the Disabled state (unchecked) for
General Profile 1-4 screens.

m IntelliRupterR3(Closed_27kV.vm) - S&C IntelliLink Setup Software [613.26] - o X
File Connection Data Tools Help

LML A A

15,/ IntelliRupter®
WZi W Fault interrupter

[ 9 vaiidate « Apply % Reset |

Direction 1 Current

Operation —
IntelliTeam SG ~]
+ Setp Pt orecion
Protection lin. Trip Min.Time ~ Time Mult. Time Adder Low Cutoff Reset  ResetTime
General Profile 1 [JPhese  [ieeem 00 |[oooo  [[1000 o000 |[[na | +][0100
General Profile 2 = =
General Profile 3 Definite Time 1 |/A | 0.000
General Profile 4 Definite Time 2 [ A [0.000 | D Phase Alert | 500
Closing Profile 1 Ground  [\eEE i 00 0.000 1.000 [0.000 N/A pr  ~|[0.100
Closing Profile 2 D Q ‘ ‘ | ‘ ‘ ‘
Cold Load Pickup Definite Time 1 [jVA [0.000
é%vgg?q.ssw” ) Definite Tme2 (VA [0000 |[F] GroundAlert 500
g
> Restoration Neg Seq .
o tione [] [1EEE M1 | [poo |[0.000 [1000 ][00 [na |l +][0100
Point Mapping Definite Time 1 [N/A |[0.000
ﬁzzggg/ Tty Definite Tme 2~ [fVA [0.000
Metering Sens Earth
Diagrostics 0 None | \ 000 |[1.000 1000 |[0.000 NA |lpm-][20.000
Communication Tests Definite Time 1 00.0 | 1.000
Logs Definite Tme 2~ [jvA [1.000
[[] High Current Lockout [12500 |

5
© TCCsfor Test Seauence-Testa oo
Snapshot: C:\Users\Public\Documents\S&C Electric\Products\IntelliRupterR3\IntelliRupterR3 Sample Files 13.6\Closed_27kV.vm | Refresh Mode: Auto, at 1000ms. | Refresh: 8:58:03 AM Refresh: |Once| |Stop|| R/W.

Figure 8. The General Profiles screen.
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Closed-Loop Operation

STEP 2. Checkthe settingsinthe Protection>General Profile 1-4>Voltage, Frequency,
and Sectionalizing>Voltage Trip screen and adjust them if necessary
(See Figure 9):

(@ In the Voltage Trip panel, make sure the Open-Source Sectionalizing
(Positive Sequence) settingissetto “No” (disabled) for any of the General
profiles that will be used.

Make sure the Trip on Three-Phase Voltage setting is set to “Yes” (enabled).

Note: This can also be set to the IntelliTeam SG setting, but the device will
only trip if the IntelliTeam system is in the Ready state.

S&C recommends leaving all other settings in the Trip on Three-Phase Voltage
panel at the default value.

All other settings in the Voltage Trip panel should be left at the default value.

IntelliRupterR3(Closed_27kV.vm) - S&C IntelliLink Setup Software [613.
B IntelliRupterR3(Closed_27kV.vm) - S&C IntelliLink Setup Software [613.26] o X
file Connection Data Tools Help
LA & | 9 Validate & Apply % Reset |
/] IntelliRupter® Connectedto: IR Location: Street Address Settings Applied Successfully
[ Faultinterrupter ‘Setup>Protection>General Profile 1>Voltage, Frequency, and Sectionalizing
Operation jrection 1 Current | Direction 2 Current | Testing After Initial Trip [ i s A Ca e b2l ROCOF Protection
IntelliTeam SG Profile: | Profile 1]
4 Setup
General
4 Protection Open-S (Positive No | (Default: No) I
General Profile 1 Single-Phasing Protection and Sectionalizing ~ No v | (Default: No)
(GSZZZ:; gzg:z g Source Voltage Indication
General Profile 4 Good Source Voltage Indication 90 % (Range: 0-100 Step: 1 Default: 90)
Hot Line Tag Good Source Time to Detect 1.00s (Range: 0-600 Step: 0.01 Default: 1.00)
gg:;:g :zg;z ; Low Source Voltage Threshold 73% (Range: 0-99 Step: 1 Default: 73)
Cold Load Pickup Time to Detect Low Voltage 0.10s (Range: 0-600 Step: 0.01 Default: 0.10)
é‘gg’;{?:// Setup Trip on Single-Phase Voltage No v | (Defautt: No)
lessagin, T
» Restoration 9ing Low Single-Phase Voltage Alert No ~ | (Default: No)
Communications Trip on Three-Phase Voltage [Yes v | (Default: No)
g:’c’z ’%,app’”g Three-Phase Low Voltage Threshold [75% (Range: 5-100 Step: 1 Default: 75)
Validate/Apply Three-Phase High Voltage Threshold [120% | (Range: 100-200 tep: 1 Defauit: 120)
gete"ﬂg Current Supervised on Low Voltage No v | (Default: No)
iagnostics P VO
Co;munication Tests Threshold Current 800A (Range: 10-16,000 Step: 1 Default: 800)
Logs Three-Phase Time to Trip 30.00s (Range: 0-600 Step: 0.01 Default: 30.00)
Three-Phase Reset Time 1.00s (Range: 0-600 Step: 0.01 Default: 1.00)
Low Three-Phase Voltage Alert INo | (Default: No)
© Frequency Trip
© sectionalizing Trip

| Snapshot: C:\Users\Public\Documents\S&C Electric\Products\IntelliRupterR3\IntelliRupterR3 Sample Files 13.6\Closed_27kV.vm | Refresh Mode: Auto, at 1000ms. | Refresh: 10:35:13 AM Refresh: |Once |Stop|| RW
Figure 9. The Voltage, Frequency, and Sectionalizing—Voltage Trip settings.
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Closed-Loop Operation

STEP 3. Checkthe settingsinthe Protection>General Profile 1-4>Voltage, Frequency,

and Sectionalizing>Sectionalizing Trip screen and adjust them if necessary
(See Figure 10):

(@ IntheSectionalizing Trip panel, set the Fault Current Detected — Counts
to Trip setting to “Yes.”

Note: This can also be set to the IntelliTeam SG setting, but the device will
only trip if the IntelliTeam system is in the Ready state.

i. The Counts to Trip setting must be set to a value greater than 1, and
this value should be coordinated with the Total Number Of Recloser
Shots To Lockout setting for the source breaker.

Note: When using a mix of IntelliRupter fault interrupters with 6801 controls
in a closed-loop system, this value should be the same value as the 6801
control Recloser Counts to Sectionalizer Trip, Fault Detected setting.

ii TheVoltage Loss Association Time setting should be the same on the
IntelliRupter fault interrupter as the 6801 control for the Overcurrent
to Voltage Loss Association Time (tenths) setting.

Note: The default for the IntelliRupter fault interrupter is 0.10 seconds, but
the default for the 6801 control is 0.6 seconds for these settings. So, one or
both of these settings must be changed to align them.

iii All other setpoints in the Fault Current Detected—Counts to Trip panel
should remain at the default values or be changed to match the voltage
class of the feeder they are deployed on.

File Connection Data Tools Help

IntelliRupter®
Fault Interrupter

n IntelliRupterR3(Closed_27kV.vm) - S&C IntelliLink Setup Software [613.26]

2 i =] X

[M Validate &/ Apply % Reset ]

Operation
IntelliTeam SG
4 Setup
General
4 Protection
General Profile 1
General Profile 2
General Profile 3
General Profile 4
Hot Line Tag
Closing Profile 1
Closing Profile 2
Cold Load Pickup
Advanced Setup
GOOSE Messaging
v Restoration
Communications
Point Mapping
Security
Validate/Apply
Metering
Diagnostics
Communication Tests
Logs

Counts to Trip
Voltage Loss Association Time

_ (Range: 1-10 Step: 1 Default: 3)
0.10s (Range: 0.02-6.00 Step: 0.01 Default: 0.10)

Phase Fault Minimum Current
Phase Fault Definite Time

Ground Fault Minimum Current

Counts to Trip

Ground Fault Definite Time

720A (Range: 30-16,000 Step: 1 Default: 720)
(Range: 0.02-320.00 Step: 0.01 Default 0.02)
(Range: 6-16,000 Step: 1 Default: 720)
(Range: 0.02-320.00 Step: 0.01 Default: 0.02)

(Range 1-10 Step: 1 Default 4)

Open-Source Voltage Threshold
Reset Timer

20%

(Range: 0-1,000 Step: 1 Default: 30)

@,

Electric)

Sample Files 13.6\Closed_27kV.vm | Refresh Mode: Auto, at 1000ms. | Refresh: 8:54:17 AM Refresh: Once [Stop| | R/W

Figure 10. The Sectionalizing Trip settings.
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Closed-Loop Operation

In the Sectionalizing Trip panel, set the Loss of Voltage Only setting to “Yes.”

Note: This can also be set to the IntelliTeam SG setting, but the device will
only trip if the IntelliTeam system is in the Ready state.

i The Counts to Trip setting must be set to a value greater than 1, and
thisvalueshouldbesettoonelowerthantheFault CurrentDetected—
Counts To Trip setting (shown in Step 3(a)i above).

Note: When using a mix of IntelliRupter fault interrupters with 6801 controls
in a closed-loop system, this value should be the same value as the 6801 con-
trol Recloser Counts to Sectionalizer Trip, Voltage Loss Only setting.
See Step 2(c) on page 7.

ii  All other setpoints in the Loss of Voltage panel should remain at the
default values.

Check the Frequency Trip panel and make sure all settings are set to “No”
(disabled). See Figure 11.

m IntelliRupterR3(Closed_27kV.vm) - S&C IntelliLink Setup Software [613.26]
File Connection Data Tools Help

= [u] X

hh e AR’ |3 Validate &/ Apply 2 Reset

{ A intelirupter® Soecedic U
4l W  Fault Interrupter @” ‘ ~ ‘Setup>Protection>General Profile 1>Voltage, Frequency, and Sectionalizing |
Operation Direction 1 Current | Direction 2
intelliTeam SG Profile:
e O
General )
« Profsction O Freaencymp
General Profile 1 Viable Voltage | 85.00 % (Range: 50-100 Step: 1 Default: 85)
General Profile 2
Under Fi Enabled N ~ | (Defautt: N
General Profile 3 Y, e o (CEEEE
General Profile 4 Over Frequency Enabled No ¥ | (Default No)
Hot Line Tag 00 Step: 0.02 Default: 30.00)
= Frequency Time 1671 00S U .00 Step: 0.02 Default: 30.00)
Closing Erolod] thT 4 i |1oo—i ‘R . - 0.06-600.00 Step: 0.02 Default: 1.00
Closing Profile 2 eset Time .00s (Range: 0. .00 Step: 0.02 Default: 1.00)
Cold Load Pickup Low Frequency Indication (IntelliTeam SG and Loop Restoration Only)
Advanced Setup
" Under Fi Enabled (Defauit: N
GOOSE Messaging e 2 )
v Restoration €
Communications
Point Mapping
Security
Validate/Apply
Metering
Diagnostics
Communication Tests
Logs
CAU: Sample Files 13.6\Closed_27kV.vm | Refresh Mode: Auto, at 1000ms. | Refresh: 8:55:42 AM Refresh: |Once| [Stop|| RW

Figure 11. The Frequency Trip setpoints.
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Closed-Loop Operation

STEP 4. Checkthesettings onthe Protection>Closing Profile 1 screen and adjust them
if necessary. See Figure 12.

(@ Inthe Closing Profile Main panel, set the PulseClosing Enabled setpoint
to “No” and make sure the Sync Check Enabled setpoint is set to “No.”

n IntelliRupter{Closed_27kV.vm) - S&C IntelliLink Setup Software [613.30] = o X
File Connection Data Too!s Help
[ LIRS ¥ ’ ]IG\QI W Validate 7 Apply .‘.Reset}
IntelliRupter®
Fault Imem‘mer >Protection>Closing Profile 1>Closing Profile 1 - Current
Operation
IntelliTeam SG €
« Setup Profile: | Closing 1]
General =
4 Protection PulseClosing Enabled No v | (Default Yes)
General Profile 1 ime for Closing Profile to 14's | (Range:0-600 Step: 0.1 Default: 2.0)
General Profile 2 ;
__ (Range: 0-60 Step: 0.1 Default: 5.0
General Profile 3 et =2l
General Profile 4 (Defauk: No)
Hot Line Tag v the Closing Profi d whenever the IntelliRupter is requested to close
Closing Profile 1 by SCADA, WiFi, external lever or ic load i The
Closing Profile 2 Closing Profiles are not used during Close or PulseClose test operations done after
Cold Load Picku, tripping due to an overcurrent fault. The First closing Profile can be replaced by the
P Seoond Closing Profile for a i ion by using the buttons on
Advanced Setup screen or by a doubl ing action on the external manual lever
I Restoration before the Time for External Lever Closing Delay expires.
~ e

Figure 12. The Closing Profile Main setpoints.

In the TCC panel, make sure all options are unchecked (disabled) for both
Direction 1 and Direction 2 settings. See Figure 13.

(Closed_27kV.vm) - S&C IntelliLi 30
'm Connection Data ~ Tools Ne'p

- it
Inlell'Team 86
4 Setup
General Profile: Directiont: | Direct | General Profile 1
4 Protection
mmsasogmem Min. Tip | Min. Time 3 LowCutoff Reset  Reset Time:
General Profile 1 ) P
General Profile 2 D Phase IEEE MI | [1.000 0.000 0.750 0.010 1,200 EM - 4850
g:x',:: o ﬁ:: 3 Definito Time 1 |3,000 0010
Hot Line Tag Definite Time 2 |5,000 0.000
Profile 1
Closing Profile 2 D Ground [ None | (12,500 0.000 1.000 0.000 12500 |bm ~ 0.100
Load Pickup g
Advanced Sefup Definite Time 1 | 1,000 0,000
v Restoration Definite Time2 | 12,500 0.000
Communications
glé'l‘:'lydpplw []NesSea  [Nane | [12500 f{0.000 1.000 0.000 12500 |D@ - 0.000
u
Validate/Apply DefiniteTime 1 12,500 || 0.000
Metering Definite Time2 | 12,500 0,000
Diagnostics
f::;’""”m" Tests [] Ses Eath [ on | [s000 1.000 1,000 0.000 NA or ~ 0100
Definite Time 1 | N/A 1.000
Definite Time2 | N/A 1.000
Direction2: |Direc2 | Direction 1 Settings
[JPrese  [ieeem | [1.000 0.000 0750 0010 1,200 EM - 4850
Definite Time 1 |3,000 0010
Definite Time2 | 5,000 0.000
—
[ Ground  [None | [12500 f[0000 1.000 0.000 12500 |pm ~|[0.100
Definite Time 1 | 1,000 0.000
DefinteTime2 12500 ||| 0.000
[ Ne9Sea none | [12500 | 0.000 1.000 0.000 12500 |bm ! 0.000
Definte Time 1 12500 || 0.000
Definte Time2 | 12,500 ||/ 0.000
[] Sens Earth[None 800.0 1.000 1.000 0.000 NA om ~|[0.100

Figure 13. The Closing Profile 1 TCC setpoints.
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Closed-Loop Operation

Note: When using distributed generation on a closed-loop system, load
directionality must be configured correctly for accurate load calculations.
See S&C Instruction Sheet 1044-578: “IntelliTeam® SG Automatic Restora-
tion System, Distributed Generation Setup and Configuration,” for details.

The next setting that must be configured for closed-loop operation is on
the Setup>Restoration>IntelliTeam SG>Team Summary screen, shown in

Figure 14.
B8 IntelliRupterR3(Closed_27kV.vm) - S&C Intelllink Setup Software [613.26] - o X
file Connection Data Tools Help
[ LR S ANEEY
\) WA ntelirupter®
| W Fault interrupter
Operation
IntelliTeam SG
“« Setup
jGeneral Team 1 0 0 0 0 0 o 0 0
v Protection
o Paslorstion Team 2 0 0 0 0 0 0 0 0
ki (S Team 3 0 0 0 0 0 0 0 0
Team 4 0 o 0 0 0 0 0 0
Loop Team 5 0 0 0 0 0 0 0 0
External Device Team 6 0 0 0 0 0 0 0 0
Communications Team 7 0 0 0 0 0 0 0 0
Point Mapping Team 8 0 0 0 0 0 0 0 0
Security )
Validate/Apply Normal Profile for IntelliTeam SG General Profile 1
M?tenng 5 Alternate Profile for IntelliTeam SG [Use Current |
Diagnostics ————
Communication Tests Auto-Clear Manual Op: INo ~ | (Default: No)
Logs Time to Clear Manual Op: |1 min (Range: 1-1,440 Step: 1 Defaut: 1)

Not All Teams Transfer R for X Seconds Timer | Disabled (Range: 1-300 Step: 1 Default: Disabled)
Closed-Loop Load Center Switch RTU Address (Range: 1-65,519 Step: 1 Default: Disabled)

[Snapshot: C:\Users\Public\Documents\S&C Electric\Products\IntelliRupterR3\IntelliRupterR3 Sample Files 13.6\Closed_27kV.vm | Refresh Mode: Auto, at 1000ms. | Refresh: 9:09:21 AM Refresh: |Once! [Stop|| RW.
Figure 14. The IntelliTeam>Team Summary screen.
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Closed-Loop Operation

Verification

STEP 5. Click on the Closed-Loop Load Center Switch RTU Address field. The
Change Value dialog box opens. See Figure 15. Enter the RTU address in the

Numeric Value field and click on the

OK button.

This setting must be set at each switch in the closed-loop circuit, and the
same RTU address must be entered. Otherwise, a single center-point switch will
not be configured and the closed loop may misoperate. Also, if no load-center
switch is configured for the closed-loop circuit, the loading will be estimated

as “0 A” and will impact restoration.

STEP 6. Repeat Step 5 for every switch on the

closed-loop circuit.

Numeric Value

Range
1-65,519; Step =1

Special Values
O Disabled (0)

[ oK || Cancel |

B Change Value X

Figure 15. The Closed-Loop Load Center Switch

RTU Address setting.

To verify the closed-loop circuit is configured correctly, follow these steps:

STEP 1. Go to the Setup>Restoration>IntelliTeam SG>Team Summary screen of
every switch on the closed-loop circuit and make sure they all have the same
RTU address configured in the Closed-Loop Load Center Switch RTU

Address setpoint. See Figure 16.

m S$G6801(SG6801Snapshot-7.3.vm) - S&C IntelliLink Setup Software [612.11390]

File Connection Data Tools Help

- [m]

X

! ‘\ b § ‘ ] ‘ ¥ Validate &’ Apply % Reset ‘
4 Connected to: Location:
58/ 6801 Automatic 0!
[: Switch Control " (-w] l v | Setup>Restoration>IntelliTeam SG>Team Summary
;. Team 7 f Team 8 f External Loading ] Ce i T Di i
g‘?:,;#:;’;n SG Team 1 T Team 2 ] Team 3 T Team 4 ‘]’ Team 5 T Team 6
4 Setup IntelliTeam® SG Automatic Restoration System—DNP Addresses and Team Status
General Team Member 1 Member 2 | 4 5] Member 7. 8 Ready Status
gasstorstion Team 1 0 0 0 0 0 0 0 0
IntelliTeam SG T o o o o 5 5 o o
ExfermalDevice Team 3 0 0 0 0 0 0 0 0
Communications AT 0 0 0 0 0 0 0 0
Point Mapping Team 5 0 0 0 0 0 0 0 0
Security Team 6 0 0 0 0 0 0 0 0
Validate/Apply Team 7 0 0 0 0 0 0 0 0
Metering Team 8 0 0 0 0 0 ) 0 0
Diagnostics
Communication Tests Auto-Clear Manual Op: No v | (Default: No)
Logs Time to Clear Manual Op: |1 min (Range: 1-1,440 Step: 1 Default: 1)
Disregard First Overcurrent: [No ] (efaut: No)
Not All Teams Transfer Ready for X Seconds Timer | Disabled | (Range: 1-300 Step: 1 Default: Disabled)
|Closed-Loop Load Center Switch RTU Address 5 (Range: 1-65,519 Step: 1 Default: Disabled)l

Figure 16. Verification of the Closed-Loop Load
switch.

Center Switch RTU Address at each
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Closed-Loop Operation

STEP 2. Login to the center-point switch with IntelliLink Setup Software.
STEP 3. Ifthe closed-loop break switch has a 6801 switch control, go to the Operation
screen and verify the CLOSED-LOOP BREAK SWITCH LED is on. See
Figure 17.
B 5G6201(#8) - S&C IntelliLink Setup Software [612.22] - u] X
File Connection Data Tools Help
LIS {4 / R Validate Apply Reset
6801 Automatic Connected to: SW08 Location: IntelliLab Settings Applied Successfully
Switch Control [ Operation
Operation ‘
IntelliTeam SG |
Setup
Metering
Diagnostics

Logs

Communication Tests |||

USER Si

Hot Line Tag (Jor_ )| clear Faults [ Clear

Shots to Lockout Sw1 ED Clear Electronics Bad Execute

Manual Operation | Clear

Battery Status Normal Control Status Message OKAY
Battery Voltage 2450 Sw1 Auto Operation Status | Enabled
Control Status OKAY

Sw1 Feature Selected | Sectionalizing and 3-Phase Voltage Loss

Figure 17. The 6801 switch control CLOSED-LOOP BREAK SWITCH LED.
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Closed-Loop Operation

Functional Limitations

STEP 4. If the closed-loop break switch is an IntelliRupter fault interrupter, go to the
Operationscreenand verify the Closed Loop Break Switch statusboxindicates
“On.” See Figure 18.

B intelliRupterR3(Closed_27kV.vm) - S&C IntelliLink Setup Software [613.26] - u] X
File Connection Data Tools Help

IntelliRupter®
WAlM Fautinterrupter 0 _E
Dpetalich [ 48V l - 50V l - l B
IntelliTeam SG @ sl LVl AN
" Mot Ground vec o [ovect | L s |
letering | Direc Drect
Diagnostics Current 48v X1 49V X2 50V B Disconnect
Communication Tests 7A 7A 7A | Notinstalled |
Lo02 fe ) e ) Ie
C f £ o] e -

— o -
(o) (2e) ((3@ )| Amiedby: Lever Intolitink SCADA |[Profile 1 \ .

Ground Trip Block Lever: off lca | v
loosng1 [ -]

1-Phase Operation  (ERBed) ) | Circuit Testing =D Remote Operation =D

GroundiNeg-SeqTrip (EBed)l ) | Sensitive Eartn Trip  (Enabiea] ) i
TestonBacideed  (ERDEAI ) | Clear Latched Overcurrent (Exeate ) Closed Loop Break Swich | On ]

Figure 18. The IntelliRupter fault interrupter Closed-Loop Break Switch status box.

When deploying a closed-loop circuit with the Return-to-Normal mode enabled, do not use
the Open Transition mode.

Rapid Self Healing mode and Phase-Loss Isolation mode will not work on a two-
source closed-loop circuit, and they may not work in all cases when deployed with a
branched closed-loop system. If either of these features is needed for a branched
closed-loop system, an IntelliTeam system acceptance test will be required to prove
compatibility of these features with the actual system circuit.

When configuring a closed-loop system where distributed generation is
present, the distributed generation load contribution must be taken into consideration
when making the load-flow analysis. Then, a center-point switch can be selected where
either source can carry the load it becomes responsible for when the loop is broken and
the distributed generation is tripped offline. If the distributed generation load contribution
is not accounted for, one of the sources may become overloaded when the center-point
switch opens to break the loop.
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