IntelliTeam® SG Automatic Restoration System

Load-Scaling Setup and Configuration
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Overview

Load-Scaling Support

The IntelliTeam SG Automatic Restoration System application now supports the
ability to scale loads to support cross-voltage IntelliTeam SG systems where different
sections of the same IntelliTeam SG system span across multiple line voltages. This
functionality is available in version 7.5.x and later software and is only available in the
IntelliTeam SG mode of operation.

Follow the instructions in this document to set up, configure, and verify an
IntelliTeam SG system spanning across multiple line voltages using the IntelliLink® Setup
Software and IntelliTeam Designer applications.

The IntelliTeam SG Automatic Restoration System now uses various settings available
in IntelliNode™ Interface Modules, IntelliRupter® PulseCloser® Fault Interrupters, and
6800 Series Automatic Switch Controls to scale the loading the IntelliTeam SG system
uses to calculate team loads, source capacity, and maximum switch capacities.

The following IntelliLink Setup Software settings are used for scaling loads within
the IntelliTeam SG system application:

e Line kV to 120 Vac Base Ratio — 6800 Series controls
e Voltage Transformer Wiring — 6800 Series controls
e Normal Operating Frequency — 6800 Series controls

e System Phase-to-Phase Voltage — IntelliRupter fault interrupters and IntelliNode
modules

e System Frequency — IntelliRupter fault interrupters and IntelliNode modules
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System Configuration

6800 Series Controls

Follow these steps to configure an IntelliTeam SG system that spans multiple line voltages
on the same circuit using IntelliLink Setup Software:

STEP 1. Open the IntelliLink Setup Software and go to the Setup>General>
Site Related screen shown in Figure 1.
/|
L st Auomauc | ComesBAte. iesaten |
Switch Control @ EI Setup>General>Site-Related
Operation (SG6800 | Sensor Cfg ESIEEEEN Fault Detection | Automatic Op. | User Commands | Time | Revisions | User Notes |
IntelliTeam SG Line kV to 120 VAC Base Ratio 100.0:1 (Range: 1.0-999.9 Step: 0.1 Default: 100.0)
4 Seél;lp ’ Voltage Transformer Wiring (Default: Phase-To-Neutral)
enera
S Peforation Loss of Voltage Threshold (RMS Volts) (Range: 0.0-6,553.5 Step: 0.1 Default: 20.0)
Communications Voltage Sensors Present Phase A, B and C v | (Default: Phase A, B and C)
’; :g’; r%]appmg Nominal Operating Frequency (Hz) (Default: 60 Hz)
Validate/Apply Reverse Current Time Threshold (sec) (Range: 10-43,200 Step: 1 Defauit: 10)
Metering Reversed Color Lamps (green=closed, red=open) |Disabled v | (Default: Disabled)
Diagnostics
=, sttty otge C—
Communication Tests pultyVoltage Sensor (et tu)
Logs Normal Current Direction Sensor to Non-sensor Side v | (Default: Sensor to Non-sensor Side)
SWA1 Phase A (Degrees) \:} (Range: 0-990 Step: 30 Default: 0)
SW1 Phase B (Degrees) [0 | Range:0-990 Step: 30 Defaut: )
SW1 Phase C (Degrees) D (Range: 0-990 Step: 30 Default: 0)

Figure 1. The 6801 control Setup>General>Site-Related screen.

STEP 2. Configurethe Line kVto 120 VAC Base Ratio, Voltage Transformer Wiring,
and Normal Operating Frequency settings to match the line voltage,
transformer wiring, and operating frequency of the system on which the
6800 Series control is deployed. See Figure 2.

6801 Automatic

Logs

Suiich Control ®© [ ‘ W >General>Site-Related
; G6800 Site-Related etection 0D G =
gt o e IR a0 5 e oy T R [ Vrfis_
IntelliTeam SG Line kV to 120 VAC Base Ratio 100.0:1 (Range: 1.0-999.9 Step: 0.1 Default: 100.0)
& Seg;p i Voltage Transformer Wiring Phase-To-Neutral ~ | (Default: Phase-To-Neutral)
enera
v Restoration Loss of Voltage Threshold (RMS Volts) {200 | (Range: 0.0-6:5535 Step: 0.1 Defauit 20.0)
Communications Voltage Sensors Present Phase A, Band C v | (Default: Phase A, B and C)
g gz’lf,%/app’ng | Nominal Operating Frequency (Hz) rﬁ-o Hz v | (Default: 60 Hz) 1
Validate/Apply Reverse Current Time Threshold (sec) [10 | (Range: 10-43200 Step: 1 Default: 10)
Aéffeteﬁngt 3 Reversed Color Lamps (green=closed, red=open) |Disabled V| (Default: Disabled)
iagnostics
Communication Tests EL YNSRI (Oekult:No)

Normal Current Direction Sensor to Non-sensor Side v | (Default: Sensor to Non-sensor Side)

SW1 Phase A (Degrees) [0 | (Range: 0:990 Step: 30 Defautt 0)

SW1 Phase B (Degrees) C] (Range: 0-990 Step: 30 Default: 0)
[0 (Range: 0-990 Step: 30 Default:0)

SW1 Phase C (Degrees)

Figure 2. The 6801 control System Voltage and Operating Frequency settings.

STEP 3. Repeat Step 2 for every 6800 Series control in the IntelliTeam SG system.
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System Configuration

Intelli Rupter® Fault Follow these steps to configure an IntelliTeam SG system that spans multiple line voltages
Interrupters on the same circuit using IntelliLink Setup Software:

STEP 1. OpenthelIntelliLink Setup Software and go to the Setup>General>Site Related
screen shown in Figure 3.

Fault Interrupter

ineliRuptere || COAMSC8ATO1 RS G2 Cocation: P T2 e ITS1G <08 R 6141811111111 Sefings Appied S

neral>Site-Related

Operation User nds. - | Software Versions | User Notes
IntelliTeam SG ©opevice
. Setp Qownen
General o
+ Protection OQwe
grcuz s
Communications
Point Mapping RoleiliEhiassilabell(lichan) L
Security Pole 2 Phase Label (1 char)
Vel Apply Pole Pase Labl (1 cha) C—
Metering
Diagnostics Phase Rotation Detaiies)
Communication Tests Direction 1 / Direction 2 (Default: X->Y)
Logs
& Label for Direction 1 (6 char limit)
Label for Direction 2 (6 char limit)
Normal Power Flow X->Y v | (Default: X->Y)
System Type Multi-Grounded v | (Default: Multi-Grounded)
System Frequency
System Phase-to-Phase Voltage 12.47kV (Range: 4.00-40.00 Step: 0.01 Default: 12.4i
Voltage Reporting Phase to Ground Vv | (Default: Phase to Ground)
Voltage Reporting Base (Default: VAC 120)
Backfeed Voltage Level (Range: 5-100 Step: 1 Default: 10)
Power Factor Sign Convention IEC v | (Default: [EC)
Maximum Interrupting Current 125 kA v | (Default: 12.5 kA)
Use Least-Used Poles First in Closing Profiles (Default: No)
Frequency Difference Threshold Disabled (Range: 0.1-5.0 Step: 0.1 Default: Disabled)

Figure 3. The IntelliRupter fault interrupter Setup>General>Site-Related screen.
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System Configuration

STEP 2. Configure the System Frequency and System Phase-to-Phase Voltage
settings to match the line voltage and operating frequency of the system on
which the IntelliRupter fault interrupter is deployed. See Figure 4.

IntelliRupter®
Fault Interrupter

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

Pole 1 Phase Label (1 char)
Pole 2 Phase Label (1 char)
Pole 3 Phase Label (1 char) B ]
Phase Rotation 123 v | (Default: 123)
Direction 1/ Direction 2 x>y | @efautt: x>v)
Label for Direction 1 (6 char limit)
Label for Direction 2 (6 char limit)
Normal Power Flow (Default: X->Y)
System Type Multi-Grounded Vv | (Default: Multi-Grounded)
System Frequency 160 Hz L
' System Phase-to-Phase Voltage 12.4’ kV Range: 4.00-40.00 Step: 0.01 Default: 12.4i
Voltage Reporting Phase to Ground v | (Default: Phase to Ground)
Voltage Reporting Base KV v | (Default: vaC 120)
Backfeed Voltage Level (Range: 5100 Step: 1 Default: 10)
Power Factor Sign Convention IEC v | (Default: IEC)
Maximum Interrupting Current (Defaul: 125 kA)
Use Least-Used Poles First in Closing Profiles (Defauit: No)
Frequency Difference Threshold [Disabled | (Range: 0.1-6.0 Step: 0.1 Default: Disabled)

Figure 4. The IntelliRupter fault interrupter System Frequency and System Phase-to-Phase

Voltage settings.

STEP 3. Repeat Step 2 for every IntelliRupter fault interrupter in the IntelliTeam SG

system.
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System Configuration

IntelliNode™ Interface
Modules

Follow these steps to configure an IntelliTeam SG system that spans multiple line voltages
on the same circuit using IntelliLink Setup Software:

STEP 1. Open the IntelliLink Setup Software and go to the Setup>External Device>

Auto Operation screen shown in Figure b.

Gemer
El-T~

IntelliNode™
Interface Module

¢

Operation LS EE N DNP Status Point Map | DNP Analog Point Map | DNP Control Point Map | Communications
IntelliTeam SG Interface Module &
4 Setup Extended VLoss and Single Phase VLoss Disabled v | (Default: Disabled)
General

Extended VLoss and Single Ph. VLoss Protection Type ThreePhaseVLoss ~ | (Default: ThreePhaseVLoss)
VLoss and Single Ph. VLoss Time (Range: 1-255 Step: 1 Default: 45)

v Restoration
5 ol

g:g"fn’,‘gf"”'"g Extended VLoss and Single Ph. VLoss Threshold |90 VAC (Range: 1255 Step 1 Defaut: 90)
e N—— C— U
External Device Memory Reset Time (Range: 065535 Step: 1 Default 45)
Diagnostics 5
s et oot T E— o
Communication Tests andal peralion Timeo! (Reos oy Deteule )
Logs Coordinate Fault Events with Recloser Cycle Status Disabled ~ | (Default: Disabled)

Maximum Load Break Current

600 A (Range: 50-65,535 Step: 1 Default: 600)

System Frequency (Defauit: 60 Hz)

1247 kV (Range: 4.00-40.00 Step: 0.01 Default: 12.47)

\Current Polarity v | (Default: None)
'Sensor to Non-sensor Side | (Default: Sensor to Non-sensor Side)

System Phase-to-Phase Voltage
Current Direction Detection Method
Positive Current Direction

External Device

Redosing
- i
Atemate roie

Figure 5. The IntelliNode Interface Module Setup>External Device>Auto Operation screen.

STEP 2. Configure the System Frequency and System Phase-to-Phase Voltage
settings to match the line voltage and operating frequency of the system on
which the IntelliNode module is deployed. See Figure 6.

IntelliNode™
Interface Module

nal Device>Auto Operation
DNP Control Point Map | Com:

m LG EE LUl DNP Status Point Map | DNP Analog Point

Operation
IntelliTeam SG Interface Module 2
“ Setup Extended VLoss and Single Phase VLoss (Defaul: Disabled)
§ g:g;’;’ﬁon Extended VLoss and Single Ph. VLoss Protection Type (Default: ThreePhaseVLoss)
Communications Extended VLoss and Single Ph. VLoss Time (Range: 1-255 Step: 1 Default: 45)
g:g'; r:_‘t';f'PP""g Extended VLoss and Single Ph. VLoss Threshold (Range: 1-255 Step: 1 Default: 90)
Validate/Apply Recloser Blocked Time (Range: 1-20 Step: 1 Default: 5)
External Device Memory Reset Time (Range: 0-65535 Step: 1 Default: 45)
gfn’;’:v’v’:fr’;ition Tests Manual Operation Timeout (Range: 1-255 Step: 1 Defauit: 5)
Logs Coordinate Fault Events with Recloser Cycle Status (Default: Disabled)
Maximum Load Break Current 600 A (Range: 50-65,535 Step: 1 Default: 600)
System Frequency 60 Hz v | (Default: 60 Hz)
System Phase-to-Phase Voltage 1247 kV (Range: 4.00-40.00 Step: 0.01 Default: 12.47)
Current Direction Detection Method Current Polarity Vv | (Default: None)
Positive Current Direction (Default: Sensor to Non-sensor Side)
External Device
Redlosing
Ground Trip Unsupported v

I
|

Normal Profile
Alternate Profile

Unsupported
Unsupported 24

Figure 6. The IntelliNode module System Frequency and System Phase-to-Phase Voltage
settings.

STEP 3. Repeat Step 2 for every IntelliNode module in the IntelliTeam SG system.
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IntelliTeam Designer® Software

Follow these steps to configure an IntelliTeam SG system spanning multiple line voltages
on the same circuit using IntelliTeam Designer software:

STEP 1. Draw a circuit and configure the IntelliTeam SG system using the
IntelliTeam Designer application. Refer to S&C Instruction Sheet 1044-570,
“IntelliTeam® Designer: User’s Guide,” for information about drawing circuits
and configuring the IntelliTeam SG system.

STEP 2. Validate the circuit drawing and correct any validation errors. Then, save the
drawing file.

STEP 3. When the circuit is successfully validated, open the Communication Manager
and push the netlist to the controls. Refer to S&C Instruction Sheet 1044-570,
“IntelliTeam® Designer: User’s Guide,” for information about configuring the
Communication Manager and pushing the netlist.
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System Verification

To verify an IntelliTeam SG system has been properly configured for multiple line voltages,
perform the following checks:

STEP 1. Verify there are no System Voltage Unrecognized DNP status points active
in any device in the system. If any are active, go to the Setup>General>Site-
Related or Setup>FExternal Device>Auto Operation screen of the applicable
device and check the entered configuration settings. See Figure 7.

iR | ComeHedle RIPOL2 Localen POLWIT2and TSO-CBRavS11S  SeltngsAoled Sucessuy
/ Fault Lt @ El Setup>Point Mapping>Status
Operation S5 Analog Inputs | Controls | Analog Outputs |
IntelliTeam SG
4 SetuP 153 154: External Interface Maintenance Mode Applied Class1 =~
b greo’;:sllon 154 155: External Interface Ground Trip Applied Class 1
» Restoration 155 156: Hot Line Tag External Trip Class 1
Communications 156 156: Hot Line Tag External Trip No Event
g:?:,%/ap ping 157 167: Transfer Declined Excess Load No Event
Validate/Apply 158 168: Transfer Declined Segment Limit No Event
Metering @ 169: System Voltage Unrecognized No Event]
Diagnostics 160 170: Xfer Trip PR Initiated (DG POI) No Event
E:gnsrmumcat:on Tosts 161 171: NET: Missing Runners in Adjacent FeederNet No Event
162 172: Transfer Trip Sent No Event:
163 173: Extemnal Port Open Latched No Event
164 174: External Port Trip Latched No Event

Figure 7. The System Voltage Unrecognized status point.

STEP 2. When a restoration event occurs involving an open tie-switch with
different voltage classes on each side, go to the Logs>Historic Log screen
and verify there is a “System Voltage Classification Difference Detected”
log entry. When there is no entry, go to the Setup>General>Site Related or
Setup>External Device>Auto Operation screen of the devices in the system
and review the entered configuration settings. See Figure 8.

Operation [ Log Management JEISIENEN Status Point Log | Special Events | Startup History |
IntelliTeam SG Ear Ve
v Setup
Metering 077202021 10:35:51.412 200 2 4020 1
Diagnostics 07/20/2021 10:35:51.418 4 2 NETVIEWVALID 2
ot 07/20/2021 10:36:58.646 2 4703 25 1
Communication Te: || oy e pupicate Tesk Discarded DAT 07/20/2021 10:35:53.548 2 24 1 1
Logs 'Oid or Duplicate Task Di DAT 10:35:59.548 2 04 43 2
101d or Duplicate Task Discarded DAT |07/20/2021 10:35:58 548 2 5 1285 1
Cosch Collect Data DAT 07/20/2021 10:35:58.540 2 Memberd O o
|Coach Has Departed DAT 07/20/2021 10:35:58.540 2 4 25 3
'COS Reported by IT NET [07/20/2021 10:35:58.622 4 2 o 1
Coach Arrived DAT |07/20/2021 10:35:58.652 2 4766 26 2
Old or Duplicste Tesk D DAT 110:35:68.654 2 21 1 1
Oid or Duplicate Task Discarded DAT |07/20/2021 10:35:68.954 2 5 285 2
Member Requested DAT 07/2072021 10:36:59.055 2 1 o 0
ransia Stste-Sn 4TSGR e ‘:
| Sys Voitage Classification Diff Detected DAT 07/20/2021 10:35:50.020 V12000 V23000 OneDifFound 0
a7 47-000- :
Transfer Approved DAT 07/20/2021 10:35:50.047 2 CloseSWOK 489 24
Next Acticn DAT 07/20/2021 10:35:50.047 CtretReq Forward 1 0
Next Action DAT 07/20/2021 10:36:60.048 Forward 1 o
|Coach is Held by Tesm Membar DAT 07/20/2021 10:35:50.057 7 63 0 0
‘Coachiis Held by Team Member DAT |07/20/2021 10:35:60.072 2 &3 o 0
Start Sending Transfer Trip DAT 07/20/2021 10:35:50.309 7 3 2017 1
Transferin Progress onAny Team  DAT 07/20/2021 10:35:50.845 1 1 o o
|Event Buffer Overfiow DNP |07/20/2021 10:35:50.838 Binary a o 0
DNPDiag Test Suspended DNP 07/20/2021 10:36:00.143 O 0 o 0
COS Reported by IT NET 07/26/2021 10:26:00.218 200 2 12024 1
€OS Reported by IT NET 07/20/2021 10:36:00.218 200 2 2024 2
NETV: Network Config. Changed NET 07/20/2021 10:26:00.224 4 2 NETVIEWVALID 2
‘Event Buffer Overfiow DNP 07/20/2021 10:26:00.857 Binary 0 o 0
| Old or Duplicate Task Discarded | DAT .07/20/2021 10:36:01.845 2 63 1 108 |
P T < 1 LS

Figure 8. The System Voltage Classification Difference Detected log entry.
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