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Forms and Agreements 4:  Level 2, Level 3 and Level 4 
Interconnection Application 

 
A Customer-Generator applicant ("Applicant") hereby makes application to CMP (Utility 
or T & D Utility) to install and operate a generating facility interconnected with the CMP 
utility system. This application will be considered as an application for interconnection of 
generators under Expedited interconnection review provided the generator is not greater 
than 2 MW but shall serve as an Application for Standard interconnection review if 
greater than 2 MW or if Expedited review does not qualify the generator for 
interconnection.  
 
Written applications should be submitted by mail, e-mail or fax to Central Maine Power 
Company (CMPCO), as follows:  
 
[Utility]:   Central Maine Power Company (CMPCO) 
[Utility's address]:    83 Edison Drive, Augusta, ME 04336 
Telephone Number:    207.621.4732      
E-Mail Address:    nathan.pelletier@cmpco.com.  
[Utility] Contact Name:  C/O Nick Pelletier  
[Utility] Contact Title: _______________________________________________    
 
An application is a Complete Application when it provides all applicable information 
required below. (Additional information to evaluate a request for interconnection may be 
required and will be so requested from the Interconnection Applicant by Utility after the 
application is deemed complete).  
 
Section 1.  Applicant Information  
 
Legal Name of Interconnecting Applicant (or, if an Individual, Individual's Name)  
Name:   MaineDOT Environmental Office– c/o David Gardner 
Mailing Address:   24 Child Street 
City:  Augusta   State:    ME__  Zip Code:  04333 
 
Facility Location (if different from above):  73 Whitten Rd Augusta Me. 04330  
    
Telephone (Daytime):   1-207-592-2471 
Telephone (Evening):   1-207-592-2471 
Fax Number:   
E-Mail Address:   david.gardner@maine.gov 
 
 
Not Applicable_________   3001-2167-166  

(Utility)   (Existing Account Number, if generator to be 
interconnected on the Customer side of a utility 
revenue meter)  
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Type of Interconnect Service Applied for ________ Network Resource, _____ __  
(choose one) 
  
Energy Only, X  Load Response (no export) ________  Net metering  
 
 
Section 2. Generator Qualifications  
 
Data apply only to the Small Generating Facility, not the Interconnection Facilities.  
Energy Source:  X    Solar ___ Wind ___ Hydro ___ Hydro Type (e.g. Run-of-
River):_____ 
 
Diesel ___ Natural Gas ___ Fuel Oil ___ Other (state type)      
 
Prime Mover: Fuel Cell ___      Recip. Engine ___   Gas Turb. ___   Steam Turb. ___  
Microturbine ___        PV   X    Other     
 
Type of Generator: Synchronous ____    Induction ____    Inverter  X_ 
 
Generator Nameplate Rating: 166 kW (30 Units) 
Generator Nameplate kVA: 166 kVA (30 Units) 
 
Interconnection Customer or Customer-Site Load: NONE__ kW (if none, so state) 
  
Typical Reactive Load (if known):    N/A___  
Maximum Physical Export Capability Requested   500 kW  
 
List components of the Small Generating Facility Equipment Package that are currently 
certified:  

Equipment Type                  Certifying Entity  
1. Solectria XGI 1500-125/125   UL 1741 SA     
2. Candian Solar Ku Max 395W    UL 1703     
3.              
4.              
5.              
 
Is the prime mover compatible with the certified protective relay package?  
Yes  X_ No ____  
 
 
Generator (or solar collector):  
 
Manufacturer, Model Name & Number:  Solectria XGI 1500-125/125   
 
Version Number:   TBD    
Nameplate Output Power Rating in kW:  
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(Summer) 125kW  (Winter) 125kW 
Nameplate Output Power Rating in kVA:  
(Summer) 125kVA_(Winter) 125kVA 
 
Individual Generator Power Factor:  
Rated Power Factor:    Leading: __0.8 PF_   Lagging: _0.8 PF___ 
 
Total Number of Generators in wind farm to be interconnected pursuant to this  
Interconnection Request: __________ Elevation: ______ ___Single-phase   
Three- phase (4) units operating at 125 kW  
 
Inverter Manufacturer, Model Name & Number (if used): Solectria XGI 1500-125/125  
 
List of adjustable set points for the protective equipment or software: Per IEEE 1547
 ________________________          
 
Note: A completed Power Systems Load Flow data sheet must be supplied with the 
Interconnection Request.  
 
 
Small Generating Facility Characteristic Data (for inverter-based machines)  
 
Max design fault contribution current:  27.7A@12.47kV     Instantaneous or RMS? 
RMS    
Harmonics Characteristics: <3% per IEEE519       
              
 
Start-up requirements: estimated 1 kW per Solectria XGI 1500-166/166    
 
 
Small Generating Facility Characteristic Data (for rotating machines) NOT 
APPLICABLE 
 
RPM Frequency: _____________  
(*) Neutral Grounding Resistor (If Applicable): ____________  
 
 
Synchronous Generators: NOT APPLICABLE 
 
Direct Axis Synchronous Reactance, Xd:  _______ P.U.  
Direct Axis Transient Reactance, X' d:  _______ P.U. 
Direct Axis Subtransient Reactance, X" d:  _______ P.U. 
Negative Sequence Reactance, X2  _______ P.U.   
Zero Sequence Reactance, X0:    _______ P.U. 
 
KVA Base:      
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Field Volts:      
Field Amperes:     
 
Induction Generators: NOT APPLICABLE 
 
Motoring Power (kW):       
I 2t or K (Heating Time Constant):     
Rotor Resistance, Rr:      
Stator Resistance, Rs:       
Stator Reactance, Xs:       
Rotor Reactance, Xr:       
Magnetizing Reactance, Xm:      
Short Circuit Reactance, Xd":      
Exciting Current:        
Temperature Rise:        
Frame Size:         
Design Letter:        
Reactive Power Required In Vars (No Load):  ______________  
Reactive Power Required In Vars (Full Load):  ______________  
Total Rotating Inertia, H: _____________ Per Unit on kVA Base  
 
Note: Please contact the T & D Utility prior to submitting the Interconnection Request to 
determine if the specified information above is required.  
 
 
Excitation and Governor System Data for Synchronous Generators Only  
Provide appropriate IEEE model block diagram of excitation system, governor system 
and power system stabilizer (PSS) in accordance with the regional reliability council 
criteria. A PSS may be determined to be required by applicable studies. A copy of the 
manufacturer's block diagram may not be substituted.  
 
Section 3. Interconnection Facilities Information  
 
Will a transformer be used between the generator and the Point of Common Coupling? 
__X   Yes   ___No  
 
Will the transformer be provided by the Interconnection Customer? _X   Yes    ____No  
 
 
Transformer Data (If Applicable, for Interconnection Customer-Owned 
Transformer):  
 
Is the transformer: Single-phase _____ Three phase X_  Size: 500 kVA (1 Typ.) 
Transformer Impedance:  5.75% percent on 500 kVA Base  
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If Three Phase:  
Transformer Primary:  12,470 Volts _____ Delta _____Wye ____X Wye Grounded  
Transformer Secondary:       600 Volts _____ Delta ____ Wye ___X_ Wye Grounded  
Transformer Tertiary:  _____ Volts _____ Delta _____Wye _____ Wye Grounded  
 
 
Transformer Fuse Data (If Applicable, for Interconnection Customer-Owned 
Fuse):  
(Attach copy of fuse manufacturer's Minimum Melt and Total Clearing Time-Current 
Curves)  
 
Manufacturer: TBD_  Type: ________   Size:     
Speed: ______________  
 
 
Interconnecting Circuit Breaker (if applicable): NOT APPLICABLE 
 
Manufacturer: ____________________________ Type:        
Load Rating (Amps): _______ Interrupting Rating (Amps): ________ Trip Speed 
(Cycles): __________  
 
 
Interconnection Protective Relays (If Applicable):  
 
If Microprocessor-Controlled:  
 
List of Functions and Adjustable Setpoints for the protective equipment or software:  
 

Setpoint Function                           Minimum                         Maximum  
1. See ONE-LINE________ _____________________ ____________________  
2. ____________________ _____________________ ____________________  
3. ____________________ _____________________ ____________________  
4. ____________________ _____________________ ____________________  
5. ____________________ _____________________ ____________________  
6. ____________________ _____________________ ____________________   
 
If Discrete Components:  
(Enclose Copy of any Proposed Time-Overcurrent Coordination Curves)  
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
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Proposed Setting:        
  
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
 
Current Transformer Data (If Applicable):  
(Enclose Copy of Manufacturer's Excitation and Ratio Correction Curves)  
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
 
Potential Transformer Data (If Applicable):  
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
Section 4. General Information  
 
Enclose copy of site electrical one-line diagram showing the configuration of all Small 
Generating Facility equipment, current and potential circuits, and protection and control 
schemes. This one-line diagram must be signed and stamped by a licensed 
Professional Engineer if the Small Generating Facility is larger than 50 kW.  
Is One-Line Diagram enclosed? Yes   X_ No ____ 
 
Enclose copy of any site documentation that indicates the precise physical location of 
the proposed Small Generating Facility (e.g., USGS topographic map or other diagram 
or documentation).  
 
Proposed location of protective interface equipment on property (include address if 
different from the Interconnection Customer's address): 
              
               
 
Enclose copy of any site documentation that describes and details the operation of the 
protection and control schemes.  





GENERAL NOTES:

1. TREES MAY GROW DURING THE LIFE OF THE

    SYSTEM AND IMPACT THE PRODUCTION.

2. ANY AND ALL LAYOUT CHANGES, INCLUDING BUT

    NOT LIMITED TO SHIFTING OF THE ARRAY, ARE

    SUBJECT TO APROVAL BY THE DESIGN TEAM.

3. ARRAY LAYOUT DIMENSIONS SHALL BE CONSIDERED

   APPROXIMATE AND MAY VARY SLIGHTLY DUE TO

   MODULE INSTALLATION TOLERANCES AND VARYING

   TOPOGRAPHY.
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UTILITY INTERCONNECTION NOTES:

1. INVERTERS (INV) - SOLECTRIA XGI-125KW, 1500VDC, 600VAC, NEMA 4X,

MOUNTED ON UNISTRUT. INVERTERS ARE UL1741-SA-2016 LISTED AND

IEEE1547-A COMPLIANT. INVERTER SHALL HAVE INTEGRATED AC & DC

DISCONNECTS

2. MODULES TO BE CANADIAN SOLAR 395W KUMAX CS3U-395MS 144 CELL

MONOCRYSTALLINE PANELS. MODULES ARE CERTIFIED UL 1703 COMPLIANT.

3. DAS SYSTEM TO BE DESIGNED AND ENGINEERED BY SELECTED

DESIGNATED PARTY.

4. LOCATION OF THE POI: 44.31012°, -69.811243°
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Low NMOT: 41 ± 3 °C 
Low temperature coefficient (Pmax): -0.37 % / °C

*We can provide this product with special BOM specifically certified with salt 
mist, ammonia and sand blowing tests. Please talk to our local technical sales 
representatives to get your customized solutions.

linear power output warranty

product warranty on materials  
and workmanship

PRODUCT CERTIFICATES*

ISO 9001:2015 / Quality management system 
ISO 14001:2015 / Standards for environmental management system 
OHSAS 18001:2007 / International standards for occupational health & safety

MANAGEMENT SYSTEM CERTIFICATES

CANADIAN SOLAR INC. is committed to providing high quality solar 
products, solar system solutions and services to customers around 
the world. No. 1 module supplier for quality and performance/price 
ratio in IHS Module Customer Insight Survey. As a leading PV project 
developer and manufacturer of solar modules with over 30 GW 
deployed around the world since 2001.

(1000 V / 1500 V)

KuMax

CS3U-375|380|385|390|395MS
HIGH EFFICIENCY MONO PERC MODULE

High High PTC rating of up to: 93.13 %

CANADIAN SOLAR INC.                                                                             
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com

Lower hot spot temperature

Low power loss in cell connection

Minimizes micro-cracks

MORE POWER

Better shading tolerance

MORE RELIABLE

IEC 61215 / IEC 61730: VDE / CE / MCS / CEC AU  
UL 1703 / IEC 61215 performance: CEC listed (US) / FSEC (US Florida) 
UL 1703: CSA / IEC61701 ED2: VDE / IEC62716: VDE / IEC60068-2-68: SGS 
Take-e-way 

Heavy snow load up to 5400 Pa,   
wind load up to 3600 Pa*

* For detailed information, please refer to the Installation Manual.

5BB MBB 

ZackT
Highlight



PARTNER SECTION

ELECTRICAL DATA | STC*
CS3U 375MS 380MS 385MS 390MS 395MS
Nominal Max. Power (Pmax) 375 W 380 W 385 W 390 W 395 W
Opt. Operating Voltage (Vmp) 39.8 V 40.0 V 40.2 V 40.4 V 40.6 V
Opt. Operating Current (Imp) 9.43 A 9.50 A 9.58 V 9.66 A 9.73 A
Open Circuit Voltage (Voc) 47.6 V 47.8 V 48.0 V 48.2 V 48.4 V
Short Circuit Current (Isc) 9.93 A 10.01 A 10.09 A10.17 A 10.25 A
Module Efficiency 18.90%19.15% 19.41% 19.66% 19.91%
Operating Temperature -40°C ~ +85°C
Max. System Voltage 1500V (IEC/UL) or 1000V (IEC/UL)

Module Fire Performance
TYPE 1 (UL 1703) or 
CLASS C (IEC 61730)

Max. Series Fuse Rating 30 A
Application Classification Class A 
Power Tolerance 0 ~ + 5 W
* Under Standard Test Conditions (STC) of irradiance of 1000 W/m2, spectrum AM 
1.5 and cell temperature of 25°C. 

ELECTRICAL DATA | NMOT*
CS3U 375MS 380MS 385MS 390MS 395MS
Nominal Max. Power (Pmax) 280 W 284 W 287 W 291 W 295 W
Opt. Operating Voltage (Vmp) 36.9 V 37.1 V 37.3 V 37.5 V 37.7 V
Opt. Operating Current (Imp) 7.58 A 7.64 A 7.70 A 7.76 A 7.82 A
Open Circuit Voltage (Voc) 44.8 V 45.0 V 45.1 V 45.3 V 45.5 V
Short Circuit Current (Isc) 8.01 A 8.07 A 8.14 A 8.20 A 8.26 A
* Under Nominal Module Operating Temperature (NMOT), irradiance of 800 W/m2, spectrum 
AM 1.5, ambient temperature 20°C, wind speed 1 m/s.

MECHANICAL DATA
Specification Data
Cell Type Mono-crystalline
Cell Arrangement 144 [2 X (12 X 6) ]

Dimensions
2000 X 992 X 35 mm 
(78.7 X 39.1 X 1.38 in)

Weight 22.5 kg (49.6 lbs)
Front Cover 3.2 mm tempered glass

Frame
Anodized aluminium alloy,      
crossbar enhanced

J-Box IP68, 3 bypass diodes
Cable 4 mm2 (IEC), 12 AWG (UL)

Cable Length 
(Including Connector)

Portrait: 400 mm (15.7 in) (+) / 280 mm (11.0 
in) (-); landscape: 1250 mm (49.2 in);leap-frog 
connection: 1670 mm (65.7 in)*

Connector T4 series     
Per Pallet 30 pieces
Per Container (40' HQ) 660 pieces
* For detailed information, please contact your local Canadian Solar sales and technical 
representatives.

CS3U-375MS / I-V CURVES

CANADIAN SOLAR INC.                                                                             
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com
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TEMPERATURE CHARACTERISTICS

Specification Data

Temperature Coefficient (Pmax) -0.37 % / °C

Temperature Coefficient (Voc) -0.29 % / °C

Temperature Coefficient (Isc) 0.05 % / °C

Nominal Module Operating Temperature 41 ± 3°C

Dec. 2018. All rights reserved, PV Module Product Datasheet V5.582_EN

* The specifications and key features contained in this datasheet may deviate slightly from 
our actual products due to the on-going innovation and product enhancement. Canadian 
Solar Inc. reserves the right to make necessary adjustments to the information described 
herein at any time without further notice. Please be kindly advised that PV modules should 
be handled and installed by qualified people who have professional skills and please 
carefully read the safety and installation instructions before using our PV modules. 
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With U.S. and Global Components

MADE IN THE USA

Features
• Made in the USA with global components

• Buy American Act (BAA) compliant

• Four models: 125kW/125kVA, 

125kW/150kVA, 150kW/166kVA, 

166kW/166kVA

• 99.0% peak efficiency

• Flexible solution for distributed and 

centralized system architecture

• Advanced grid-support functionality 

Rule 21/UL1741SA

• Robust, dependable and built to 

last

• Lowest O&M and installation 

costs

• Access all inverters on site via 

WiFi from one location

• Remote diagnostics and 

firmware upgrades

Options
• String combiners 

for distributed and 

centralized systems

• Web-based monitoring

• Extended warranty

Yaskawa Solectria Solar’s XGI 1500 utility-scale string inverters are designed 

for high reliability and built of the highest quality components that were 

selected, tested and proven to last beyond their warranty. The XGI 1500 

inverters provide advanced grid-support functionality and meet the latest 

IEEE 1547 and UL 1741 standards for safety. The XGI 1500 inverters are the 

most powerful 1500VDC string inverters in the PV market and have been 

engineered for both distributed and centralized system architecture. Designed 

and engineered in Lawrence, MA, the new SOLECTRIA XGI inverters are 

assembled and tested at Yaskawa America’s facilities in Buffalo Grove, IL. 

The XGI 1500 inverters are Made in the USA with global components and are 

compliant with the Buy American Act.

SOLECTRIA XGI™ 1500
Premium 3-Ph Transformerless Utility-Scale Inverters



Specifi cations

SOLECTRIA XGI 1500

XGI 1500-125/125 XGI 1500-125/150 XGI 1500-150/166 XGI 1500-166/166

DC Input

Absolute Maximum Input Voltage 1500 VDC 1500 VDC 1500 VDC 1500 VDC

Maximum Power Input Voltage Range (MPPT) 860-1250 VDC 860-1250 VDC 860-1250 VDC 860-1250 VDC

Operating Voltage Range (MPPT) 860-1450 VDC 860-1450 VDC 860-1450 VDC 860-1450 VDC

Number of MPP Trackers 1 MPPT 1 MPPT 1 MPPT 1 MPPT

Maximum Operating Input Current 148.3 A 148.3 A 178.0 A 197.7 A

Maximum Operating PV Power 128 kW 128 kW 153 kW 170 kW

Maximum DC/AC Ratio | Max Rated PV Power 1.5 | 188 kW 1.5 | 188 kW 1.5 | 225 kW 1.5 | 250 kW

Max Rated PV Short-Circuit Current (∑Isc x 1.25) 320 A 320 A 320 A 320 A

AC Output

Nominal Output Voltage 600 VAC, 3-Ph 600 VAC, 3-Ph 600 VAC, 3-Ph 600 VAC, 3-Ph

AC Voltage Range -12% to +10% -12% to +10% -12% to +10% -12% to +10%

Continuous Real Output Power 125 kW 125 kW 150 kW 166 kW

Continuous Apparent Output Power 125 kVA 150 kVA 166 kVA 166 kVA

Maximum Output Current 120 A 144 A 160 A 160 A

Nominal Output Frequency 60 Hz 60 Hz 60 Hz 60 Hz

Power Factor (Unity default) +/- 0.80 Adjustable +/- 0.80 Adjustable +/- 0.80 Adjustable +/- 0.80 Adjustable

Total Harmonic Distortion (THD) @ Rated Load <3% <3% <3% <3%

Grid Connection Type 3-Ph + N/GND 3-Ph + N/GND 3-Ph + N/GND 3-Ph + N/GND

Fault Current Contribution (1 cycle RMS) 144 A 173 A 192 A 192 A

Efficiency

Peak Efficiency 98.9% 98.9% 99.0% 99.0%

CEC Average Efficiency 98.5% 98.5% 98.5% 98.5%

Tare Loss <1 W <1 W <1 W <1 W

Temperature

Ambient Temperature Range -40°F to 140°F (-40C to 60C) -40°F to 140°F (-40C to 60C)

De-Rating Temperature 122°F (50C) 113°F (45C)

Storage Temperature Range -40°F to 167°F (-40C to 75C) -40°F to 167°F (-40C to 75C)

Relative Humidity (non-condensing) 0 - 95% 0 - 95%

Operating Altitude 9,840 ft (3 km) 9,840 ft (3 km)

Communications

Advanced Graphical User Interface WiFi

Communication Interface Ethernet

Third-Party Monitoring Protocol SunSpec Modbus TCP/IP

Web-Based Monitoring Optional

Firmware Updates Remote and Local

Testing & Certifications

Safety Listings & Certifications UL 1741, IEEE 1547, UL 1998

Advanced Grid Support Functionality Rule 21, UL 1741SA

Testing Agency ETL

FCC Compliance FCC Part 15, Class A

Warranty

Standard and Options 5 Years Standard; Option for 10 Years

Enclosure

DC Disconnect Integrated 2-Pole 250 A DC Disconnect

Mounting Angle Vertical only

Dimensions Height: 29.5 in. (750 mm) | Width: 39.4 in. (1000 mm) | Depth: 15.1 in. (380 mm)

Weight 245 lbs (111 kg)

Enclosure Rating and Finish Type 4X, Polyester Powder-Coated Aluminum

Yaskawa Solectria Solar

360 Merrimack Street

Lawrence, MA 01843

solectria.com

1-978-683-9700    

inverters@solectria.com

DOCR-070730-O | May 2019

© 2019 Yaskawa Solectria Solar

Specifi cations subject to change.
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4000358C18CM

Specifications

GENERAL SPECIFICATIONS

PRODUCT NAME
Eaton Cooper Power series RTE dual-sensing Bay-O-Net
fuse link

CATALOG NUMBER
4000358C18CM

PRODUCT HEIGHT
4.72 IN

PRODUCT WEIGHT
.1 LB

COMPLIANCES
Not Applicable

CERTIFICATIONS
Not Applicable

PRODUCT SPECIFICATIONS

FUSE TYPE
Bay-O-Net

TYPE
Dual sensing

FUSE VOLTAGE RATING - MAX
23 kV

CURRENT RATING
140A

QUANTITY
50

VOLTAGE RATING
23 kV

AMPERAGE RATING
140A

Download Links

(http://www.eaton.com/us/en-
us.html)

http://www.eaton.com/us/en-us.html


Eaton is a registerd trademark. All other trademarks are property of their respective owners.

TransFusion™ Coordination ProgramTransFusion™ Coordination ProgramTransFusion™ Coordination ProgramTransFusion™ Coordination Program

Provided InputsProvided InputsProvided InputsProvided Inputs
Transformer kVA Rating: 500
Primary Voltage (kV): 12.47
Number of Phases: 3
Minimum Impedance: 5.75
Primary Connection: Wye
Secondary Connection: Wye
Protection Type: Dual Element Bay-O-Net
Desired Protection level: Least Overload
Temperature Class: 65
Ambient Temperature: 35
Transformer Preload: 75
Xfmr. Rated Current (A): 23.15
Maximum Through Fault: 403

Protection Device RecommendationProtection Device RecommendationProtection Device RecommendationProtection Device Recommendation
Based on your criteria, we recommend the following Cooper
Power Systems protection device(s) for your application:

ELSP Selection: CBUC08080C100
Bay-O-Net Selection: 4038108C09M
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Stoughton Recycle Technologies, LLC 

100 Page Street 

Stoughton, MA 02072 
 
 
 
 

SUBMITTAL FOR ELECTRIC: 
 

Combined Pad-mounted switchgear with recloser function and 15KV switch : 
 
 
 
 
 
 
 

GENERAL CONTRACTOR: 
 

Jay Cashman, LLC 
Cashman Dredging and Marine Contracting 

549 South St 
QUINCY, MA 02169 
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Forms and Agreements 4:  Level 2, Level 3 and Level 4 
Interconnection Application 

 
A Customer-Generator applicant ("Applicant") hereby makes application to CMP (Utility 
or T & D Utility) to install and operate a generating facility interconnected with the CMP 
utility system. This application will be considered as an application for interconnection of 
generators under Expedited interconnection review provided the generator is not greater 
than 2 MW but shall serve as an Application for Standard interconnection review if 
greater than 2 MW or if Expedited review does not qualify the generator for 
interconnection.  
 
Written applications should be submitted by mail, e-mail or fax to Central Maine Power 
Company (CMPCO), as follows:  
 
[Utility]:   Central Maine Power Company (CMPCO) 
[Utility's address]:    83 Edison Drive, Augusta, ME 04336 
Telephone Number:    207.621.4732      
E-Mail Address:    nathan.pelletier@cmpco.com.  
[Utility] Contact Name:  C/O Nick Pelletier  
[Utility] Contact Title: _______________________________________________    
 
An application is a Complete Application when it provides all applicable information 
required below. (Additional information to evaluate a request for interconnection may be 
required and will be so requested from the Interconnection Applicant by Utility after the 
application is deemed complete).  
 
Section 1.  Applicant Information  
 
Legal Name of Interconnecting Applicant (or, if an Individual, Individual's Name)  
Name:   MaineDOT Environmental Office – c/o David Gardner 
Mailing Address:   24 Child Street  
City:  Augusta   State:    ME__  Zip Code:  04333 
 
Facility Location (if different from above):  44.315064 . -69.809702 (Site)         
44.314939, -69.808273 (POI) 
Telephone (Daytime):   1-207-592-2471 
Telephone (Evening):   1-207-592-2471 
Fax Number:   
E-Mail Address:   david.gardner@maine.gov 
 
 
Not Applicable_________   3001-2167-166 

(Utility)   (Existing Account Number, if generator to be 
interconnected on the Customer side of a utility 
revenue meter)  
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Type of Interconnect Service Applied for ________ Network Resource, _____ __  
(choose one) 
  
Energy Only, X  Load Response (no export) ________  Net metering  
 
 
Section 2. Generator Qualifications  
 
Data apply only to the Small Generating Facility, not the Interconnection Facilities.  
Energy Source:  X    Solar ___ Wind ___ Hydro ___ Hydro Type (e.g. Run-of-
River):_____ 
 
Diesel ___ Natural Gas ___ Fuel Oil ___ Other (state type)      
 
Prime Mover: Fuel Cell ___      Recip. Engine ___   Gas Turb. ___   Steam Turb. ___  
Microturbine ___        PV   X    Other     
 
Type of Generator: Synchronous ____    Induction ____    Inverter  X_ 
 
Generator Nameplate Rating: 166 kW (8 Units) 125KW (3 Units) 
Generator Nameplate kVA: 166 kVA (8 Units) 125KVA (3 Units) 
 
Interconnection Customer or Customer-Site Load: NONE__ kW (if none, so state) 
  
Typical Reactive Load (if known):    N/A___  
Maximum Physical Export Capability Requested   4,980 kW  
 
List components of the Small Generating Facility Equipment Package that are currently 
certified:  

Equipment Type                  Certifying Entity  
1. Solectria XGI 1500-166/166   UL 1741 SA     
2. Solectria XGI 1500-125/125   UL 1741 SA     
3. Longi LR6-72BP 380M    UL 1703     
4.              
5.              
 
Is the prime mover compatible with the certified protective relay package?  
Yes  X_ No ____  
 
 
Generator (or solar collector):  
 
Manufacturer, Model Name & Number:  Solectria XGI 1500-166/166 & 125/125   
 
Version Number:   TBD    
Nameplate Output Power Rating in kW:  
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(Summer) 166 or 125kW  (Winter) 166 or 125kW 
Nameplate Output Power Rating in kVA:  
(Summer) 166 or 125 kVA_(Winter) 166 or 125kVA 
 
Individual Generator Power Factor:  
Rated Power Factor:    Leading: __0.8 PF_   Lagging: _0.8 PF___ 
 
Total Number of Generators in wind farm to be interconnected pursuant to this  
Interconnection Request: __________ Elevation: ______ ___Single-phase   
Three- phase (8) units operating at 166 kW (3) Units at 125KW 
 
Inverter Manufacturer, Model Name & Number (if used): Solectria XGI 1500-166/166  & 
125/125 
 
List of adjustable set points for the protective equipment or software: Per IEEE 1547
 ________________________          
 
Note: A completed Power Systems Load Flow data sheet must be supplied with the 
Interconnection Request.  
 
 
Small Generating Facility Characteristic Data (for inverter-based machines)  
 
Max design fault contribution current:  94.7@12.47kV     Instantaneous or RMS? RMS    
Harmonics Characteristics: <3% per IEEE519       
              
 
Start-up requirements: estimated 1 kW per Solectria XGI 1500-166/166    
 
 
Small Generating Facility Characteristic Data (for rotating machines) NOT 
APPLICABLE 
 
RPM Frequency: _____________  
(*) Neutral Grounding Resistor (If Applicable): ____________  
 
 
Synchronous Generators: NOT APPLICABLE 
 
Direct Axis Synchronous Reactance, Xd:  _______ P.U.  
Direct Axis Transient Reactance, X' d:  _______ P.U. 
Direct Axis Subtransient Reactance, X" d:  _______ P.U. 
Negative Sequence Reactance, X2  _______ P.U.   
Zero Sequence Reactance, X0:    _______ P.U. 
 
KVA Base:      
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Field Volts:      
Field Amperes:     
 
Induction Generators: NOT APPLICABLE 
 
Motoring Power (kW):        
I 2t or K (Heating Time Constant):     
Rotor Resistance, Rr:      
Stator Resistance, Rs:       
Stator Reactance, Xs:       
Rotor Reactance, Xr:       
Magnetizing Reactance, Xm:      
Short Circuit Reactance, Xd":      
Exciting Current:        
Temperature Rise:        
Frame Size:         
Design Letter:        
Reactive Power Required In Vars (No Load):  ______________  
Reactive Power Required In Vars (Full Load):  ______________  
Total Rotating Inertia, H: _____________ Per Unit on kVA Base  
 
Note: Please contact the T & D Utility prior to submitting the Interconnection Request to 
determine if the specified information above is required.  
 
 
Excitation and Governor System Data for Synchronous Generators Only  
Provide appropriate IEEE model block diagram of excitation system, governor system 
and power system stabilizer (PSS) in accordance with the regional reliability council 
criteria. A PSS may be determined to be required by applicable studies. A copy of the 
manufacturer's block diagram may not be substituted.  
 
Section 3. Interconnection Facilities Information  
 
Will a transformer be used between the generator and the Point of Common Coupling? 
__X   Yes   ___No  
 
Will the transformer be provided by the Interconnection Customer? _X   Yes    ____No  
 
 
Transformer Data (If Applicable, for Interconnection Customer-Owned 
Transformer):  
 
Is the transformer: Single-phase _____ Three phase X_  Size: 1500 kVA & 300KVA 
Transformer Impedance:  5.75% percent at transformer kVA Base  
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If Three Phase:  
Transformer Primary:  12,470 Volts _____ Delta _____Wye __X__ Wye Grounded  
Transformer Secondary:       600 Volts _____ Delta _____Wye __X__ Wye Grounded  
Transformer Tertiary:  _____ Volts _____ Delta _____Wye _____ Wye Grounded  
 
 
Transformer Fuse Data (If Applicable, for Interconnection Customer-Owned 
Fuse):  
(Attach copy of fuse manufacturer's Minimum Melt and Total Clearing Time-Current 
Curves)  
 
Manufacturer: TBD_  Type: ________   Size:     
Speed: ______________  
 
 
Interconnecting Circuit Breaker (if applicable): NOT APPLICABLE 
 
Manufacturer: ____________________________ Type:        
Load Rating (Amps): _______ Interrupting Rating (Amps): ________ Trip Speed 
(Cycles): __________  
 
 
Interconnection Protective Relays (If Applicable):  
 
If Microprocessor-Controlled:  
 
List of Functions and Adjustable Setpoints for the protective equipment or software:  
 

Setpoint Function                           Minimum                         Maximum  
1. See ONE-LINE________ _____________________ ____________________  
2. ____________________ _____________________ ____________________  
3. ____________________ _____________________ ____________________  
4. ____________________ _____________________ ____________________  
5. ____________________ _____________________ ____________________  
6. ____________________ _____________________ ____________________   
 
If Discrete Components:  
(Enclose Copy of any Proposed Time-Overcurrent Coordination Curves)  
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
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Proposed Setting:        
  
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
 
Current Transformer Data (If Applicable):  
(Enclose Copy of Manufacturer's Excitation and Ratio Correction Curves)  
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
 
Potential Transformer Data (If Applicable):  
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
Section 4. General Information  
 
Enclose copy of site electrical one-line diagram showing the configuration of all Small 
Generating Facility equipment, current and potential circuits, and protection and control 
schemes. This one-line diagram must be signed and stamped by a licensed 
Professional Engineer if the Small Generating Facility is larger than 50 kW.  
Is One-Line Diagram enclosed? Yes   X_ No ____ 
 
Enclose copy of any site documentation that indicates the precise physical location of 
the proposed Small Generating Facility (e.g., USGS topographic map or other diagram 
or documentation).  
 
Proposed location of protective interface equipment on property (include address if 
different from the Interconnection Customer's address): 
              
               
 
Enclose copy of any site documentation that describes and details the operation of the 
protection and control schemes.  





GENERAL NOTES:
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UTILITY INTERCONNECTION NOTES:

1. INVERTERS (INV) - SOLECTRIA XGI-125KW, XGI-166KW 1500VDC, 600VAC,

NEMA 4X, MOUNTED ON UNISTRUT. INVERTERS ARE UL1741-SA-2016 LISTED

AND IEEE1547-A COMPLIANT. INVERTER SHALL HAVE INTEGRATED AC & DC

DISCONNECTS

2. MODULES TO BE CANADIAN SOLAR 395W KUMAX CS3U-395MS 144 CELL

MONOCRYSTALLINE PANELS. MODULES ARE CERTIFIED UL 1703 COMPLIANT.

3. DAS SYSTEM TO BE DESIGNED AND ENGINEERED BY SELECTED

DESIGNATED PARTY.

4. LOCATION OF THE POI: 44.314939°, -69.808273°
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Low NMOT: 41 ± 3 °C 
Low temperature coefficient (Pmax): -0.37 % / °C

*We can provide this product with special BOM specifically certified with salt 
mist, ammonia and sand blowing tests. Please talk to our local technical sales 
representatives to get your customized solutions.

linear power output warranty

product warranty on materials  
and workmanship

PRODUCT CERTIFICATES*

ISO 9001:2015 / Quality management system 
ISO 14001:2015 / Standards for environmental management system 
OHSAS 18001:2007 / International standards for occupational health & safety

MANAGEMENT SYSTEM CERTIFICATES

CANADIAN SOLAR INC. is committed to providing high quality solar 
products, solar system solutions and services to customers around 
the world. No. 1 module supplier for quality and performance/price 
ratio in IHS Module Customer Insight Survey. As a leading PV project 
developer and manufacturer of solar modules with over 30 GW 
deployed around the world since 2001.

(1000 V / 1500 V)

KuMax

CS3U-375|380|385|390|395MS
HIGH EFFICIENCY MONO PERC MODULE

High High PTC rating of up to: 93.13 %

CANADIAN SOLAR INC.                                                                             
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com

Lower hot spot temperature

Low power loss in cell connection

Minimizes micro-cracks

MORE POWER

Better shading tolerance

MORE RELIABLE

IEC 61215 / IEC 61730: VDE / CE / MCS / CEC AU  
UL 1703 / IEC 61215 performance: CEC listed (US) / FSEC (US Florida) 
UL 1703: CSA / IEC61701 ED2: VDE / IEC62716: VDE / IEC60068-2-68: SGS 
Take-e-way 

Heavy snow load up to 5400 Pa,   
wind load up to 3600 Pa*

* For detailed information, please refer to the Installation Manual.

5BB MBB 
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PARTNER SECTION

ELECTRICAL DATA | STC*
CS3U 375MS 380MS 385MS 390MS 395MS
Nominal Max. Power (Pmax) 375 W 380 W 385 W 390 W 395 W
Opt. Operating Voltage (Vmp) 39.8 V 40.0 V 40.2 V 40.4 V 40.6 V
Opt. Operating Current (Imp) 9.43 A 9.50 A 9.58 V 9.66 A 9.73 A
Open Circuit Voltage (Voc) 47.6 V 47.8 V 48.0 V 48.2 V 48.4 V
Short Circuit Current (Isc) 9.93 A 10.01 A 10.09 A10.17 A 10.25 A
Module Efficiency 18.90%19.15% 19.41% 19.66% 19.91%
Operating Temperature -40°C ~ +85°C
Max. System Voltage 1500V (IEC/UL) or 1000V (IEC/UL)

Module Fire Performance
TYPE 1 (UL 1703) or 
CLASS C (IEC 61730)

Max. Series Fuse Rating 30 A
Application Classification Class A 
Power Tolerance 0 ~ + 5 W
* Under Standard Test Conditions (STC) of irradiance of 1000 W/m2, spectrum AM 
1.5 and cell temperature of 25°C. 

ELECTRICAL DATA | NMOT*
CS3U 375MS 380MS 385MS 390MS 395MS
Nominal Max. Power (Pmax) 280 W 284 W 287 W 291 W 295 W
Opt. Operating Voltage (Vmp) 36.9 V 37.1 V 37.3 V 37.5 V 37.7 V
Opt. Operating Current (Imp) 7.58 A 7.64 A 7.70 A 7.76 A 7.82 A
Open Circuit Voltage (Voc) 44.8 V 45.0 V 45.1 V 45.3 V 45.5 V
Short Circuit Current (Isc) 8.01 A 8.07 A 8.14 A 8.20 A 8.26 A
* Under Nominal Module Operating Temperature (NMOT), irradiance of 800 W/m2, spectrum 
AM 1.5, ambient temperature 20°C, wind speed 1 m/s.

MECHANICAL DATA
Specification Data
Cell Type Mono-crystalline
Cell Arrangement 144 [2 X (12 X 6) ]

Dimensions
2000 X 992 X 35 mm 
(78.7 X 39.1 X 1.38 in)

Weight 22.5 kg (49.6 lbs)
Front Cover 3.2 mm tempered glass

Frame
Anodized aluminium alloy,      
crossbar enhanced

J-Box IP68, 3 bypass diodes
Cable 4 mm2 (IEC), 12 AWG (UL)

Cable Length 
(Including Connector)

Portrait: 400 mm (15.7 in) (+) / 280 mm (11.0 
in) (-); landscape: 1250 mm (49.2 in);leap-frog 
connection: 1670 mm (65.7 in)*

Connector T4 series     
Per Pallet 30 pieces
Per Container (40' HQ) 660 pieces
* For detailed information, please contact your local Canadian Solar sales and technical 
representatives.

CS3U-375MS / I-V CURVES

CANADIAN SOLAR INC.                                                                             
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com
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TEMPERATURE CHARACTERISTICS

Specification Data

Temperature Coefficient (Pmax) -0.37 % / °C

Temperature Coefficient (Voc) -0.29 % / °C

Temperature Coefficient (Isc) 0.05 % / °C

Nominal Module Operating Temperature 41 ± 3°C

Dec. 2018. All rights reserved, PV Module Product Datasheet V5.582_EN

* The specifications and key features contained in this datasheet may deviate slightly from 
our actual products due to the on-going innovation and product enhancement. Canadian 
Solar Inc. reserves the right to make necessary adjustments to the information described 
herein at any time without further notice. Please be kindly advised that PV modules should 
be handled and installed by qualified people who have professional skills and please 
carefully read the safety and installation instructions before using our PV modules. 
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With U.S. and Global Components

MADE IN THE USA

Features
• Made in the USA with global components

• Buy American Act (BAA) compliant

• Four models: 125kW/125kVA, 

125kW/150kVA, 150kW/166kVA, 

166kW/166kVA

• 99.0% peak efficiency

• Flexible solution for distributed and 

centralized system architecture

• Advanced grid-support functionality 

Rule 21/UL1741SA

• Robust, dependable and built to 

last

• Lowest O&M and installation 

costs

• Access all inverters on site via 

WiFi from one location

• Remote diagnostics and 

firmware upgrades

Options
• String combiners 

for distributed and 

centralized systems

• Web-based monitoring

• Extended warranty

Yaskawa Solectria Solar’s XGI 1500 utility-scale string inverters are designed 

for high reliability and built of the highest quality components that were 

selected, tested and proven to last beyond their warranty. The XGI 1500 

inverters provide advanced grid-support functionality and meet the latest 

IEEE 1547 and UL 1741 standards for safety. The XGI 1500 inverters are the 

most powerful 1500VDC string inverters in the PV market and have been 

engineered for both distributed and centralized system architecture. Designed 

and engineered in Lawrence, MA, the new SOLECTRIA XGI inverters are 

assembled and tested at Yaskawa America’s facilities in Buffalo Grove, IL. 

The XGI 1500 inverters are Made in the USA with global components and are 

compliant with the Buy American Act.

SOLECTRIA XGI™ 1500
Premium 3-Ph Transformerless Utility-Scale Inverters



Specifi cations

SOLECTRIA XGI 1500

XGI 1500-125/125 XGI 1500-125/150 XGI 1500-150/166 XGI 1500-166/166

DC Input

Absolute Maximum Input Voltage 1500 VDC 1500 VDC 1500 VDC 1500 VDC

Maximum Power Input Voltage Range (MPPT) 860-1250 VDC 860-1250 VDC 860-1250 VDC 860-1250 VDC

Operating Voltage Range (MPPT) 860-1450 VDC 860-1450 VDC 860-1450 VDC 860-1450 VDC

Number of MPP Trackers 1 MPPT 1 MPPT 1 MPPT 1 MPPT

Maximum Operating Input Current 148.3 A 148.3 A 178.0 A 197.7 A

Maximum Operating PV Power 128 kW 128 kW 153 kW 170 kW

Maximum DC/AC Ratio | Max Rated PV Power 1.5 | 188 kW 1.5 | 188 kW 1.5 | 225 kW 1.5 | 250 kW

Max Rated PV Short-Circuit Current (∑Isc x 1.25) 320 A 320 A 320 A 320 A

AC Output

Nominal Output Voltage 600 VAC, 3-Ph 600 VAC, 3-Ph 600 VAC, 3-Ph 600 VAC, 3-Ph

AC Voltage Range -12% to +10% -12% to +10% -12% to +10% -12% to +10%

Continuous Real Output Power 125 kW 125 kW 150 kW 166 kW

Continuous Apparent Output Power 125 kVA 150 kVA 166 kVA 166 kVA

Maximum Output Current 120 A 144 A 160 A 160 A

Nominal Output Frequency 60 Hz 60 Hz 60 Hz 60 Hz

Power Factor (Unity default) +/- 0.80 Adjustable +/- 0.80 Adjustable +/- 0.80 Adjustable +/- 0.80 Adjustable

Total Harmonic Distortion (THD) @ Rated Load <3% <3% <3% <3%

Grid Connection Type 3-Ph + N/GND 3-Ph + N/GND 3-Ph + N/GND 3-Ph + N/GND

Fault Current Contribution (1 cycle RMS) 144 A 173 A 192 A 192 A

Efficiency

Peak Efficiency 98.9% 98.9% 99.0% 99.0%

CEC Average Efficiency 98.5% 98.5% 98.5% 98.5%

Tare Loss <1 W <1 W <1 W <1 W

Temperature

Ambient Temperature Range -40°F to 140°F (-40C to 60C) -40°F to 140°F (-40C to 60C)

De-Rating Temperature 122°F (50C) 113°F (45C)

Storage Temperature Range -40°F to 167°F (-40C to 75C) -40°F to 167°F (-40C to 75C)

Relative Humidity (non-condensing) 0 - 95% 0 - 95%

Operating Altitude 9,840 ft (3 km) 9,840 ft (3 km)

Communications

Advanced Graphical User Interface WiFi

Communication Interface Ethernet

Third-Party Monitoring Protocol SunSpec Modbus TCP/IP

Web-Based Monitoring Optional

Firmware Updates Remote and Local

Testing & Certifications

Safety Listings & Certifications UL 1741, IEEE 1547, UL 1998

Advanced Grid Support Functionality Rule 21, UL 1741SA

Testing Agency ETL

FCC Compliance FCC Part 15, Class A

Warranty

Standard and Options 5 Years Standard; Option for 10 Years

Enclosure

DC Disconnect Integrated 2-Pole 250 A DC Disconnect

Mounting Angle Vertical only

Dimensions Height: 29.5 in. (750 mm) | Width: 39.4 in. (1000 mm) | Depth: 15.1 in. (380 mm)

Weight 245 lbs (111 kg)

Enclosure Rating and Finish Type 4X, Polyester Powder-Coated Aluminum

Yaskawa Solectria Solar

360 Merrimack Street

Lawrence, MA 01843

solectria.com

1-978-683-9700    

inverters@solectria.com

DOCR-070730-O | May 2019

© 2019 Yaskawa Solectria Solar

Specifi cations subject to change.



With U.S. and Global Components

MADE IN THE USA
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• 99.0% peak efficiency

• Flexible solution for distributed and 

centralized system architecture

• Advanced grid-support functionality 

Rule 21/UL1741SA

• Robust, dependable and built to 

last

• Lowest O&M and installation 

costs

• Access all inverters on site via 

WiFi from one location

• Remote diagnostics and 

firmware upgrades
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for distributed and 

centralized systems

• Web-based monitoring

• Extended warranty

Yaskawa Solectria Solar’s XGI 1500 utility-scale string inverters are designed 

for high reliability and built of the highest quality components that were 

selected, tested and proven to last beyond their warranty. The XGI 1500 

inverters provide advanced grid-support functionality and meet the latest 
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most powerful 1500VDC string inverters in the PV market and have been 

engineered for both distributed and centralized system architecture. Designed 
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The XGI 1500 inverters are Made in the USA with global components and are 

compliant with the Buy American Act.

SOLECTRIA XGI™ 1500
Premium 3-Ph Transformerless Utility-Scale Inverters



Specifi cations

SOLECTRIA XGI 1500

XGI 1500-125/125 XGI 1500-125/150 XGI 1500-150/166 XGI 1500-166/166

DC Input

Absolute Maximum Input Voltage 1500 VDC 1500 VDC 1500 VDC 1500 VDC
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Maximum DC/AC Ratio | Max Rated PV Power 1.5 | 188 kW 1.5 | 188 kW 1.5 | 225 kW 1.5 | 250 kW

Max Rated PV Short-Circuit Current (∑Isc x 1.25) 320 A 320 A 320 A 320 A

AC Output

Nominal Output Voltage 600 VAC, 3-Ph 600 VAC, 3-Ph 600 VAC, 3-Ph 600 VAC, 3-Ph

AC Voltage Range -12% to +10% -12% to +10% -12% to +10% -12% to +10%

Continuous Real Output Power 125 kW 125 kW 150 kW 166 kW

Continuous Apparent Output Power 125 kVA 150 kVA 166 kVA 166 kVA

Maximum Output Current 120 A 144 A 160 A 160 A

Nominal Output Frequency 60 Hz 60 Hz 60 Hz 60 Hz

Power Factor (Unity default) +/- 0.80 Adjustable +/- 0.80 Adjustable +/- 0.80 Adjustable +/- 0.80 Adjustable

Total Harmonic Distortion (THD) @ Rated Load <3% <3% <3% <3%

Grid Connection Type 3-Ph + N/GND 3-Ph + N/GND 3-Ph + N/GND 3-Ph + N/GND

Fault Current Contribution (1 cycle RMS) 144 A 173 A 192 A 192 A

Efficiency

Peak Efficiency 98.9% 98.9% 99.0% 99.0%

CEC Average Efficiency 98.5% 98.5% 98.5% 98.5%

Tare Loss <1 W <1 W <1 W <1 W

Temperature

Ambient Temperature Range -40°F to 140°F (-40C to 60C) -40°F to 140°F (-40C to 60C)

De-Rating Temperature 122°F (50C) 113°F (45C)

Storage Temperature Range -40°F to 167°F (-40C to 75C) -40°F to 167°F (-40C to 75C)

Relative Humidity (non-condensing) 0 - 95% 0 - 95%

Operating Altitude 9,840 ft (3 km) 9,840 ft (3 km)

Communications

Advanced Graphical User Interface WiFi

Communication Interface Ethernet

Third-Party Monitoring Protocol SunSpec Modbus TCP/IP

Web-Based Monitoring Optional

Firmware Updates Remote and Local

Testing & Certifications

Safety Listings & Certifications UL 1741, IEEE 1547, UL 1998

Advanced Grid Support Functionality Rule 21, UL 1741SA

Testing Agency ETL

FCC Compliance FCC Part 15, Class A
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Standard and Options 5 Years Standard; Option for 10 Years

Enclosure

DC Disconnect Integrated 2-Pole 250 A DC Disconnect

Mounting Angle Vertical only

Dimensions Height: 29.5 in. (750 mm) | Width: 39.4 in. (1000 mm) | Depth: 15.1 in. (380 mm)

Weight 245 lbs (111 kg)

Enclosure Rating and Finish Type 4X, Polyester Powder-Coated Aluminum

Yaskawa Solectria Solar

360 Merrimack Street

Lawrence, MA 01843

solectria.com

1-978-683-9700    

inverters@solectria.com

DOCR-070730-O | May 2019

© 2019 Yaskawa Solectria Solar

Specifi cations subject to change.



General 
Eaton protects both distribution apparatus from 
damaging currents and to protect distribution 
systems from failed apparatus with its Cooper 
Power series dual sensing Bay-O-Net fuse link 
that is used in Eaton's Cooper Power series Bay-
O-Net fuse assemblies (see Catalog CA132015EN 
Sidewall-Mounted and Cover-Mounted Bay-O-Net 
Fuse Assembly). 

Dual sensing links sense not only secondary 
faults, excessive load currents and transformer 
faults, but also transformer fluid temperature. They 
will limit long-term transformer heating caused by 
overloads and high temperature environments.

Application
Bay-O-Net fuses can be used on single-phase 
conventional and self-protected distribution 
transformers and on three-phase equipment.

Its ideal use is in a two-fuse protection scheme 
with a current-limiting backup fuse. In this 
arrangement, secondary faults and overload 
currents are cleared by the Bay-O-Net fuse, and 
high level faults are cleared by the current-limiting 
fuse. The two fuses are connected in series, and 
are coordinated so that the current-limiting fuse 
operates only upon internal equipment failure. 
(See Catalog CA132013EN ELSP Current-Limiting 
Backup Fuse to order an ELSP current-limiting 
backup fuse.) If the bayonet fuse will not be used 
in series with a current-limiting fuse, an isolation 
link is required. (See Catalog CA132012EN 
Isolation Link.)

Bay-O-Net fuses are comparable in cost to internal 
cartridge fuses but have the advantages of being 
field-replaceable. Bay-O-Net fuses can easily be 
coordinated with upstream devices.

Installation
No special tools are required. A hotstick is used 
to remove the Bay-O-Net fuse cartridge holder 
from non-pressurized apparatus. The fuse cartridge 
is then replaced, and the holder reinserted 
using a hotstick. Refer to Service information 
MN132002EN Bay-O-Net Fuse Re-Fusing 
Installation Instructions for re-fusing instructions.

Dual sensing Bay-O-Net fuse link

Fusing Equipment
Catalog Data  
CA132010EN

Effective February 2015 
Supersedes 240-46 August 2012

COOPER POWER
SERIES



Ordering information
To order a dual sensing Bay-O-Net fuse link, determine the 
requirements of the application from Tables 3 and 4 and specify the 
fuse required from Table 2.

Method A
Using the correlation tables

Use the following correlation information (Tables 3 and 4) to 
complete Catalog Number 4000358__. 

For 19.9 kV single-phase and 34.5 kV three-phase applications, an 
ELSP current-limiting backup fuse is recommended. (See Catalog 
CA132013EN for more information).

If the Bay-O-Net link is not used with a current-limiting fuse, an 
isolation link is required. (See Catalog CA132012EN).

Correlation is based on IEEE Std C57.92™-1981 standard, Loading 
Guide, IEEE Std C57.109™-1993 standard, Through-Fault Guide, 
and Reference Data TD132001EN Pad-Mounted Transformer Fusing 
Philosophies.

*	 Add suffix "B" to order individual fuse; add "M" to order bag of 50.

**	 Catalog number is an integral element/cartridge/end plug design.

Table 2.  Bay-O-Net Fuse Link

Continuous Current
Rating (A)

Catalog
Number*

3 4000358C03

8 4000358C05

15 4000358C08

25 4000358C10

50 4000358C12

65 4000358C14

100 4000358C16CB**

140 4000358C18CB**

Figure 1. Dimensional and feature information.

Note:N Dimensions given are for reference only.

SILVER-PLATED BRASS 
CONTACTS
Provide reliable positive  
current interchange.

0.365" - 0.382" Dia.
(9.3 mm - 9.7 mm)

CORROSION-RESISTANT 
ELEMENT 
Provides reliable fuse operation.

TEFLON® TUBE
Provides track-free bore to withstand 
full-rated voltage after fuse operation.

3.86" - 3.90"
(98 mm - 99 mm)

Table 1.  Electrical Ratings and Characteristics

Voltage
(kV)

Catalog 
Number

Maximum Single-Phase Interrupting Rating*

Cover Mount Assembly 
(rms asymmetrical)
in Mineral Oil

Sidewall Mount Assembly
(rms symmetrical)
in Mineral Oil

Sidewall Mount Assembly 
(rms symmetrical) 
in Envirotemp™  FR3™ Fluid 

4.16
358C3-C14 3500 A 3500 A 3500 A

358C16-C18 3500 A 3500 A 2000 A

8.3

358C03-C08 3500 A 3500 A 3500 A

358C10-C12 3500 A 3500 A 2500 A

358C14 3500 A 3500 A 1500 A

358C16-C18 3500 A 3500 A 1200 A

15.5

358C03-C08 2500 A 2500 A 2500 A

358C10-C12 2500 A 2500 A 1500 A

358C14 2500 A 2500 A 1000 A

358C16-C18 ** ** **

23.0

358C03-C08 1000 A 1000 A 1000 A

358C10-C12 1000 A 600 A 600 A

358C14 *** 600 A 600 A

358C16-C18 ** ** **

*	 In Eaton's Cooper Power series Bay-O-Net assemblies only. Where available fault current exceeds rated value, coordinated current-limiting fusing such as an ELSP (Catalog CA132013EN) or approved 
equivalent must be provided.

**	 Not rated above 8.3 kV.

***	Not rated above 15.5 kV

2

Catalog Data CA132010EN
Effective February 2015

Dual sensing Bay-O-Net fuse link

www.cooperpower.com



Method B
Using time-current curves

To determine or confirm the dual sensing Bay-O-Net fuse that will 
coordinate with upstream and downstream system requirements, 
use time-current characteristic curves and specify the fuse indicated 
from Table 2. 

Long term overload curves for selected transformer ratings are also 
available. 

For full size TCC curves R240-91-51, long term overload curves and 
further information regarding either of these ordering methods, 
contact your Eaton representative.

Table 3.  Correlation Information 
Single-Phase Transformer (Phase-to-Ground) Applications

Transformer
kVA

Transformer Primary Voltage (kV)

2.4 4.16 4.8 7.2 7.62 8.32 12.0 12.47 13.2 13.8 14.4

5 C03 C03 C03 C03 C03 C03 C03 C03 C03 C03 C03

10 C05 C05 C03 C03 C03 C03 C03 C03 C03 C03 C03

15 C08 C05 C05 C03 C03 C03 C03 C03 C03 C03 C03

25 C10 C08 C08 C05 C05 C05 C03 C03 C03 C03 C03

37.5 C12 C10 C08 C08 C08 C08 C05 C05 C05 C05 C05

50 C12 C10 C10 C08 C08 C08 C05 C05 C05 C05 C05

75 C14 C12 C12 C10 C10 C10 C08 C08 C08 C08 C08

100 C14 C12 C12 C10 C10 C10 C08 C08 C08 C08 C08

167 C18 C14 C14 C12 C12 C12 C10 C10 C10 C10 C10

250 – C16 C18 C14 C14 C14 C12 C12 C12 C12 C12

333 – C18a C18 C14a C14a C14a C12 C12 C12 C12 C12

500 – – – C18 C18 C18 C14 C14 C14 C14 C14

Table 4.  Correlation Information 
Three-Phase Transformer (Phase-to-Phase) Applications

Transformer
kVA

Transformer Primary Voltage (kV)

2.4 4.16 4.8 8.32
12.0,
12.47 13.2

13.8,
14.4 20.8b,d 22.9b,d 24.9b

45 C10 C08 C08 C05 C03 C03 C03 C03 C03 C03

75 C12 C10 C10 C08 C05 C05 C05 C03 C03 C03

112.5 C14 C12 C10 C08 C08 C08 C08 C05 C05 C05

150 C14 C12 C12 C10 C08 C08 C08 C05 C05 C05

225 C18 C14 C14 C12 C10 C10 C10 C08 C08 C08

300 C18 C14 C14 C12 C10 C10 C10 C08 C08 C08

500 – C18 C18 C14 C12 C12 C12 C10 C10 C10

750 – C18a C18a C18 C14 C14 C14 C12a C12 C12

1000 – – – C18 C14a C14a C14a C12a C12 C12

1500 – – – – C18c C18c C18c C14 C14 C14

Note:N Recommendations are based on 200% transformer loading for 2 hours, 160% loading for 7 hours and thermal characteristics of typical Eaton's Cooper 
Power series transformers. Recommended fuses meet inrush requirement of 12 times transformer full load current for 0.1 second. Bay-O-Net fuse links alone 
should not be used at voltages greater than 17100 V for delta configurations or 24940 gnd Y/14400. For applications through 23 kV delta or 34500 gnd Y/19920, 
a 23 kV rated ELSP fuse (Catalog CA132013EN) is recommended in series with the Bay‑O‑Net link. Do not use fuse links 4000358C16CB or C18CB for voltages 
greater than 8320 V for delta configurations or 14400 gnd Y/8320.

a.	 Recommended fuse will result in some loss of overload capacity.

b.	 Recommended fuse limited to gnd Y/gnd Y transformer with less than 50% delta loading.

c.	 Recommended fuse limited to gnd Y primary.

d.	 For voltages greater than 17100 V for delta configurations or 24940 gnd Y/14400 and through 23 kV delta or 34500 gnd Y/19920, an ELSP 23 kV rated current-limiting back-up fuse (Catalog CA132013EN) 
in series with the Bay‑O-Net fuse link is recommended.
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TransFusion™ Coordination ProgramTransFusion™ Coordination ProgramTransFusion™ Coordination ProgramTransFusion™ Coordination Program

Provided InputsProvided InputsProvided InputsProvided Inputs
Transformer kVA Rating: 1500
Primary Voltage (kV): 12.47
Number of Phases: 3
Minimum Impedance: 5.75
Primary Connection: Wye
Secondary Connection: Wye
Protection Type: Dual Sensing Bay-O-Net
Desired Protection level: Least Overload
Temperature Class: 65
Ambient Temperature: 35
Transformer Preload: 75
Xfmr. Rated Current (A): 69.45
Maximum Through Fault: 1208

Protection Device RecommendationProtection Device RecommendationProtection Device RecommendationProtection Device Recommendation
Based on your criteria, we recommend the following Cooper
Power Systems protection device(s) for your application:

ELSP Selection: CBUC08150D100(2)
Bay-O-Net Selection: 4000358C14M
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TransFusion™ Coordination ProgramTransFusion™ Coordination ProgramTransFusion™ Coordination ProgramTransFusion™ Coordination Program

Provided InputsProvided InputsProvided InputsProvided Inputs
Transformer kVA Rating: 300
Primary Voltage (kV): 12.47
Number of Phases: 3
Minimum Impedance: 5.75
Primary Connection: Wye
Secondary Connection: Wye
Protection Type: Dual Sensing Bay-O-Net
Desired Protection level: Least Overload
Temperature Class: 65
Ambient Temperature: 35
Transformer Preload: 75
Xfmr. Rated Current (A): 13.89
Maximum Through Fault: 242

Protection Device RecommendationProtection Device RecommendationProtection Device RecommendationProtection Device Recommendation
Based on your criteria, we recommend the following Cooper
Power Systems protection device(s) for your application:

ELSP Selection: CBUC08080C100
Bay-O-Net Selection: 4000358C08M
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Forms and Agreements 4:  Level 2, Level 3 and Level 4 
Interconnection Application 

 
A Customer-Generator applicant ("Applicant") hereby makes application to CMP (Utility 
or T & D Utility) to install and operate a generating facility interconnected with the CMP 
utility system. This application will be considered as an application for interconnection of 
generators under Expedited interconnection review provided the generator is not greater 
than 2 MW but shall serve as an Application for Standard interconnection review if 
greater than 2 MW or if Expedited review does not qualify the generator for 
interconnection.  
 
Written applications should be submitted by mail, e-mail or fax to Central Maine Power 
Company (CMPCO), as follows:  
 
[Utility]:   Central Maine Power Company (CMPCO) 
[Utility's address]:    83 Edison Drive, Augusta, ME 04336 
Telephone Number:    207.621.4732      
E-Mail Address:    nathan.pelletier@cmpco.com.  
[Utility] Contact Name:  C/O Nick Pelletier  
[Utility] Contact Title: _______________________________________________    
 
An application is a Complete Application when it provides all applicable information 
required below. (Additional information to evaluate a request for interconnection may be 
required and will be so requested from the Interconnection Applicant by Utility after the 
application is deemed complete).  
 
Section 1.  Applicant Information  
 
Legal Name of Interconnecting Applicant (or, if an Individual, Individual's Name)  
Name:   MaineDOT Environmental Office – c/o David Gardner 
Mailing Address:   24 Child Street 
City:  Augusta   State:    ME__  Zip Code:  04333 
 
Facility Location (if different from above):  225 Civic Center Drive, Augusta Me. 04330  
POI  44.345203, -69.794292  Pole 532 
Telephone (Daytime):   1-207-592-2471 
Telephone (Evening):   1-207-592-2471 
Fax Number:   
E-Mail Address:   david.gardner@maine.gov 
 
 
Not Applicable_________   3001-216-7174  

(Utility)   (Existing Account Number, if generator to be 
interconnected on the Customer side of a utility 
revenue meter)  
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Type of Interconnect Service Applied for ________ Network Resource, _____ __  
(choose one) 
  
Energy Only, X  Load Response (no export) ________  Net metering  
 
 
Section 2. Generator Qualifications  
 
Data apply only to the Small Generating Facility, not the Interconnection Facilities.  
Energy Source:  X    Solar ___ Wind ___ Hydro ___ Hydro Type (e.g. Run-of-
River):_____ 
 
Diesel ___ Natural Gas ___ Fuel Oil ___ Other (state type)      
 
Prime Mover: Fuel Cell ___      Recip. Engine ___   Gas Turb. ___   Steam Turb. ___  
Microturbine ___        PV   X    Other     
 
Type of Generator: Synchronous ____    Induction ____    Inverter  X_ 
 
Generator Nameplate Rating: 125 kW (10 Units) 
Generator Nameplate kVA: 125kVA (10 Units) 
 
Interconnection Customer or Customer-Site Load: NONE__ kW (if none, so state) 
  
Typical Reactive Load (if known):    N/A___  
Maximum Physical Export Capability Requested   1.25kW  
 
List components of the Small Generating Facility Equipment Package that are currently 
certified:  

Equipment Type                  Certifying Entity  
1. Solectria XGI 1500-125/125   UL 1741 SA     
2. Candian Solar Ku Max 395M   UL 1703     
3.              
4.              
5.              
 
Is the prime mover compatible with the certified protective relay package?  
Yes  X_ No ____  
 
 
Generator (or solar collector):  
 
Manufacturer, Model Name & Number:  Solectria XGI 1500-125/125   
 
Version Number:   TBD    
Nameplate Output Power Rating in kW:  



PUC Chapter 324 – Forms and Agreements   

 3 

(Summer) 125kW  (Winter) 125kW 
Nameplate Output Power Rating in kVA:  
(Summer) 125kVA_(Winter) 125kVA 
 
Individual Generator Power Factor:  
Rated Power Factor:    Leading: __0.8 PF_   Lagging: _0.8 PF___ 
 
Total Number of Generators in wind farm to be interconnected pursuant to this  
Interconnection Request: __________ Elevation: ______ ___Single-phase   
Three- phase (10) units operating at 125 kW  
 
Inverter Manufacturer, Model Name & Number (if used): Solectria XGI 1500-125/125  
 
List of adjustable set points for the protective equipment or software: Per IEEE 1547
 ________________________          
 
Note: A completed Power Systems Load Flow data sheet must be supplied with the 
Interconnection Request.  
 
 
Small Generating Facility Characteristic Data (for inverter-based machines)  
 
Max design fault contribution current:  69.3@12.47kV     Instantaneous or RMS? RMS    
Harmonics Characteristics: <3% per IEEE519       
              
 
Start-up requirements: estimated 1 kW per Solectria XGI 1500-125/125    
 
 
Small Generating Facility Characteristic Data (for rotating machines) NOT 
APPLICABLE 
 
RPM Frequency: _____________  
(*) Neutral Grounding Resistor (If Applicable): ____________  
 
 
Synchronous Generators: NOT APPLICABLE 
 
Direct Axis Synchronous Reactance, Xd:  _______ P.U.  
Direct Axis Transient Reactance, X' d:  _______ P.U. 
Direct Axis Subtransient Reactance, X" d:  _______ P.U. 
Negative Sequence Reactance, X2  _______ P.U.   
Zero Sequence Reactance, X0:    _______ P.U. 
 
KVA Base:      
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Field Volts:      
Field Amperes:     
 
Induction Generators: NOT APPLICABLE 
 
Motoring Power (kW):        
I 2t or K (Heating Time Constant):     
Rotor Resistance, Rr:      
Stator Resistance, Rs:       
Stator Reactance, Xs:       
Rotor Reactance, Xr:       
Magnetizing Reactance, Xm:      
Short Circuit Reactance, Xd":      
Exciting Current:        
Temperature Rise:        
Frame Size:         
Design Letter:        
Reactive Power Required In Vars (No Load):  ______________  
Reactive Power Required In Vars (Full Load):  ______________  
Total Rotating Inertia, H: _____________ Per Unit on kVA Base  
 
Note: Please contact the T & D Utility prior to submitting the Interconnection Request to 
determine if the specified information above is required.  
 
 
Excitation and Governor System Data for Synchronous Generators Only  
Provide appropriate IEEE model block diagram of excitation system, governor system 
and power system stabilizer (PSS) in accordance with the regional reliability council 
criteria. A PSS may be determined to be required by applicable studies. A copy of the 
manufacturer's block diagram may not be substituted.  
 
Section 3. Interconnection Facilities Information  
 
Will a transformer be used between the generator and the Point of Common Coupling? 
__X   Yes   ___No  
 
Will the transformer be provided by the Interconnection Customer? _X   Yes    ____No  
 
 
Transformer Data (If Applicable, for Interconnection Customer-Owned 
Transformer):  
 
Is the transformer: Single-phase _____ Three phase X_  Size: 1500 kVA (1 Typ.) 
Transformer Impedance:  5.75% percent on 1500 kVA Base  
 
If Three Phase:  
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Transformer Primary:  12,470 Volts _____ Delta _____Wye __X__ Wye Grounded  
Transformer Secondary:       600 Volts _____ Delta _____ Wye __X_ Wye Grounded  
Transformer Tertiary:  _____ Volts _____ Delta _____Wye _____ Wye Grounded  
 
 
Transformer Fuse Data (If Applicable, for Interconnection Customer-Owned 
Fuse):  
(Attach copy of fuse manufacturer's Minimum Melt and Total Clearing Time-Current 
Curves)  
 
Manufacturer: TBD_  Type: ________   Size:     
Speed: ______________  
 
 
Interconnecting Circuit Breaker (if applicable): NOT APPLICABLE 
 
Manufacturer: ____________________________ Type:        
Load Rating (Amps): _______ Interrupting Rating (Amps): ________ Trip Speed 
(Cycles): __________  
 
 
Interconnection Protective Relays (If Applicable):  
 
If Microprocessor-Controlled:  
 
List of Functions and Adjustable Setpoints for the protective equipment or software:  
 

Setpoint Function                           Minimum                         Maximum  
1. See ONE-LINE________ _____________________ ____________________  
2. ____________________ _____________________ ____________________  
3. ____________________ _____________________ ____________________  
4. ____________________ _____________________ ____________________  
5. ____________________ _____________________ ____________________  
6. ____________________ _____________________ ____________________   
 
If Discrete Components:  
(Enclose Copy of any Proposed Time-Overcurrent Coordination Curves)  
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
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Manufacturer:  Type:  Style/Catalog No.: 
Proposed Setting: 

Manufacturer:  Type:  Style/Catalog No.: 
Proposed Setting: 

Current Transformer Data (If Applicable):  
(Enclose Copy of Manufacturer's Excitation and Ratio Correction Curves) 

Manufacturer:  Type: Accuracy Class: 
Proposed Ratio Connection: 

Manufacturer:  Type: Accuracy Class: 
Proposed Ratio Connection: 

Potential Transformer Data (If Applicable): 

Manufacturer:  Type: Accuracy Class: 
Proposed Ratio Connection: 

Manufacturer:  Type: Accuracy Class: 
Proposed Ratio Connection: 

Section 4. General Information 

Enclose copy of site electrical one-line diagram showing the configuration of all Small 
Generating Facility equipment, current and potential circuits, and protection and control 
schemes. This one-line diagram must be signed and stamped by a licensed 
Professional Engineer if the Small Generating Facility is larger than 50 kW.  
Is One-Line Diagram enclosed? Yes   X_ No ____ 

Enclose copy of any site documentation that indicates the precise physical location of 
the proposed Small Generating Facility (e.g., USGS topographic map or other diagram 
or documentation).  

Proposed location of protective interface equipment on property (include address if 
different from the Interconnection Customer's address): 

Enclose copy of any site documentation that describes and details the operation of the 
protection and control schemes.  





GENERAL NOTES:

1. TREES MAY GROW DURING THE LIFE OF THE

    SYSTEM AND IMPACT THE PRODUCTION.

2. ANY AND ALL LAYOUT CHANGES, INCLUDING BUT

    NOT LIMITED TO SHIFTING OF THE ARRAY, ARE

    SUBJECT TO APROVAL BY THE DESIGN TEAM.

3. ARRAY LAYOUT DIMENSIONS SHALL BE CONSIDERED

   APPROXIMATE AND MAY VARY SLIGHTLY DUE TO

   MODULE INSTALLATION TOLERANCES AND VARYING

   TOPOGRAPHY.
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Low NMOT: 41 ± 3 °C 
Low temperature coefficient (Pmax): -0.37 % / °C

*We can provide this product with special BOM specifically certified with salt 
mist, ammonia and sand blowing tests. Please talk to our local technical sales 
representatives to get your customized solutions.

linear power output warranty

product warranty on materials  
and workmanship

PRODUCT CERTIFICATES*

ISO 9001:2015 / Quality management system 
ISO 14001:2015 / Standards for environmental management system 
OHSAS 18001:2007 / International standards for occupational health & safety

MANAGEMENT SYSTEM CERTIFICATES

CANADIAN SOLAR INC. is committed to providing high quality solar 
products, solar system solutions and services to customers around 
the world. No. 1 module supplier for quality and performance/price 
ratio in IHS Module Customer Insight Survey. As a leading PV project 
developer and manufacturer of solar modules with over 30 GW 
deployed around the world since 2001.

(1000 V / 1500 V)

KuMax

CS3U-375|380|385|390|395MS
HIGH EFFICIENCY MONO PERC MODULE

High High PTC rating of up to: 93.13 %

CANADIAN SOLAR INC.                                                                             
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com

Lower hot spot temperature

Low power loss in cell connection

Minimizes micro-cracks

MORE POWER

Better shading tolerance

MORE RELIABLE

IEC 61215 / IEC 61730: VDE / CE / MCS / CEC AU  
UL 1703 / IEC 61215 performance: CEC listed (US) / FSEC (US Florida) 
UL 1703: CSA / IEC61701 ED2: VDE / IEC62716: VDE / IEC60068-2-68: SGS 
Take-e-way 

Heavy snow load up to 5400 Pa,   
wind load up to 3600 Pa*

* For detailed information, please refer to the Installation Manual.

5BB MBB 
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PARTNER SECTION

ELECTRICAL DATA | STC*
CS3U 375MS 380MS 385MS 390MS 395MS
Nominal Max. Power (Pmax) 375 W 380 W 385 W 390 W 395 W
Opt. Operating Voltage (Vmp) 39.8 V 40.0 V 40.2 V 40.4 V 40.6 V
Opt. Operating Current (Imp) 9.43 A 9.50 A 9.58 V 9.66 A 9.73 A
Open Circuit Voltage (Voc) 47.6 V 47.8 V 48.0 V 48.2 V 48.4 V
Short Circuit Current (Isc) 9.93 A 10.01 A 10.09 A10.17 A 10.25 A
Module Efficiency 18.90%19.15% 19.41% 19.66% 19.91%
Operating Temperature -40°C ~ +85°C
Max. System Voltage 1500V (IEC/UL) or 1000V (IEC/UL)

Module Fire Performance
TYPE 1 (UL 1703) or 
CLASS C (IEC 61730)

Max. Series Fuse Rating 30 A
Application Classification Class A 
Power Tolerance 0 ~ + 5 W
* Under Standard Test Conditions (STC) of irradiance of 1000 W/m2, spectrum AM 
1.5 and cell temperature of 25°C. 

ELECTRICAL DATA | NMOT*
CS3U 375MS 380MS 385MS 390MS 395MS
Nominal Max. Power (Pmax) 280 W 284 W 287 W 291 W 295 W
Opt. Operating Voltage (Vmp) 36.9 V 37.1 V 37.3 V 37.5 V 37.7 V
Opt. Operating Current (Imp) 7.58 A 7.64 A 7.70 A 7.76 A 7.82 A
Open Circuit Voltage (Voc) 44.8 V 45.0 V 45.1 V 45.3 V 45.5 V
Short Circuit Current (Isc) 8.01 A 8.07 A 8.14 A 8.20 A 8.26 A
* Under Nominal Module Operating Temperature (NMOT), irradiance of 800 W/m2, spectrum 
AM 1.5, ambient temperature 20°C, wind speed 1 m/s.

MECHANICAL DATA
Specification Data
Cell Type Mono-crystalline
Cell Arrangement 144 [2 X (12 X 6) ]

Dimensions
2000 X 992 X 35 mm 
(78.7 X 39.1 X 1.38 in)

Weight 22.5 kg (49.6 lbs)
Front Cover 3.2 mm tempered glass

Frame
Anodized aluminium alloy,      
crossbar enhanced

J-Box IP68, 3 bypass diodes
Cable 4 mm2 (IEC), 12 AWG (UL)

Cable Length 
(Including Connector)

Portrait: 400 mm (15.7 in) (+) / 280 mm (11.0 
in) (-); landscape: 1250 mm (49.2 in);leap-frog 
connection: 1670 mm (65.7 in)*

Connector T4 series     
Per Pallet 30 pieces
Per Container (40' HQ) 660 pieces
* For detailed information, please contact your local Canadian Solar sales and technical 
representatives.

CS3U-375MS / I-V CURVES

CANADIAN SOLAR INC.                                                                             
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com
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TEMPERATURE CHARACTERISTICS

Specification Data

Temperature Coefficient (Pmax) -0.37 % / °C

Temperature Coefficient (Voc) -0.29 % / °C

Temperature Coefficient (Isc) 0.05 % / °C

Nominal Module Operating Temperature 41 ± 3°C

Dec. 2018. All rights reserved, PV Module Product Datasheet V5.582_EN

* The specifications and key features contained in this datasheet may deviate slightly from 
our actual products due to the on-going innovation and product enhancement. Canadian 
Solar Inc. reserves the right to make necessary adjustments to the information described 
herein at any time without further notice. Please be kindly advised that PV modules should 
be handled and installed by qualified people who have professional skills and please 
carefully read the safety and installation instructions before using our PV modules. 
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With U.S. and Global Components

MADE IN THE USA

Features
• Made in the USA with global components

• Buy American Act (BAA) compliant

• Four models: 125kW/125kVA, 

125kW/150kVA, 150kW/166kVA, 

166kW/166kVA

• 99.0% peak efficiency

• Flexible solution for distributed and 

centralized system architecture

• Advanced grid-support functionality 

Rule 21/UL1741SA

• Robust, dependable and built to 

last

• Lowest O&M and installation 

costs

• Access all inverters on site via 

WiFi from one location

• Remote diagnostics and 

firmware upgrades

Options
• String combiners 

for distributed and 

centralized systems

• Web-based monitoring

• Extended warranty

Yaskawa Solectria Solar’s XGI 1500 utility-scale string inverters are designed 

for high reliability and built of the highest quality components that were 

selected, tested and proven to last beyond their warranty. The XGI 1500 

inverters provide advanced grid-support functionality and meet the latest 

IEEE 1547 and UL 1741 standards for safety. The XGI 1500 inverters are the 

most powerful 1500VDC string inverters in the PV market and have been 

engineered for both distributed and centralized system architecture. Designed 

and engineered in Lawrence, MA, the new SOLECTRIA XGI inverters are 

assembled and tested at Yaskawa America’s facilities in Buffalo Grove, IL. 

The XGI 1500 inverters are Made in the USA with global components and are 

compliant with the Buy American Act.

SOLECTRIA XGI™ 1500
Premium 3-Ph Transformerless Utility-Scale Inverters



Specifi cations

SOLECTRIA XGI 1500

XGI 1500-125/125 XGI 1500-125/150 XGI 1500-150/166 XGI 1500-166/166

DC Input

Absolute Maximum Input Voltage 1500 VDC 1500 VDC 1500 VDC 1500 VDC

Maximum Power Input Voltage Range (MPPT) 860-1250 VDC 860-1250 VDC 860-1250 VDC 860-1250 VDC

Operating Voltage Range (MPPT) 860-1450 VDC 860-1450 VDC 860-1450 VDC 860-1450 VDC

Number of MPP Trackers 1 MPPT 1 MPPT 1 MPPT 1 MPPT

Maximum Operating Input Current 148.3 A 148.3 A 178.0 A 197.7 A

Maximum Operating PV Power 128 kW 128 kW 153 kW 170 kW

Maximum DC/AC Ratio | Max Rated PV Power 1.5 | 188 kW 1.5 | 188 kW 1.5 | 225 kW 1.5 | 250 kW

Max Rated PV Short-Circuit Current (∑Isc x 1.25) 320 A 320 A 320 A 320 A

AC Output

Nominal Output Voltage 600 VAC, 3-Ph 600 VAC, 3-Ph 600 VAC, 3-Ph 600 VAC, 3-Ph

AC Voltage Range -12% to +10% -12% to +10% -12% to +10% -12% to +10%

Continuous Real Output Power 125 kW 125 kW 150 kW 166 kW

Continuous Apparent Output Power 125 kVA 150 kVA 166 kVA 166 kVA

Maximum Output Current 120 A 144 A 160 A 160 A

Nominal Output Frequency 60 Hz 60 Hz 60 Hz 60 Hz

Power Factor (Unity default) +/- 0.80 Adjustable +/- 0.80 Adjustable +/- 0.80 Adjustable +/- 0.80 Adjustable

Total Harmonic Distortion (THD) @ Rated Load <3% <3% <3% <3%

Grid Connection Type 3-Ph + N/GND 3-Ph + N/GND 3-Ph + N/GND 3-Ph + N/GND

Fault Current Contribution (1 cycle RMS) 144 A 173 A 192 A 192 A

Efficiency

Peak Efficiency 98.9% 98.9% 99.0% 99.0%

CEC Average Efficiency 98.5% 98.5% 98.5% 98.5%

Tare Loss <1 W <1 W <1 W <1 W

Temperature

Ambient Temperature Range -40°F to 140°F (-40C to 60C) -40°F to 140°F (-40C to 60C)

De-Rating Temperature 122°F (50C) 113°F (45C)

Storage Temperature Range -40°F to 167°F (-40C to 75C) -40°F to 167°F (-40C to 75C)

Relative Humidity (non-condensing) 0 - 95% 0 - 95%

Operating Altitude 9,840 ft (3 km) 9,840 ft (3 km)

Communications

Advanced Graphical User Interface WiFi

Communication Interface Ethernet

Third-Party Monitoring Protocol SunSpec Modbus TCP/IP

Web-Based Monitoring Optional

Firmware Updates Remote and Local

Testing & Certifications

Safety Listings & Certifications UL 1741, IEEE 1547, UL 1998

Advanced Grid Support Functionality Rule 21, UL 1741SA

Testing Agency ETL

FCC Compliance FCC Part 15, Class A

Warranty

Standard and Options 5 Years Standard; Option for 10 Years

Enclosure

DC Disconnect Integrated 2-Pole 250 A DC Disconnect

Mounting Angle Vertical only

Dimensions Height: 29.5 in. (750 mm) | Width: 39.4 in. (1000 mm) | Depth: 15.1 in. (380 mm)

Weight 245 lbs (111 kg)

Enclosure Rating and Finish Type 4X, Polyester Powder-Coated Aluminum

Yaskawa Solectria Solar

360 Merrimack Street

Lawrence, MA 01843

solectria.com

1-978-683-9700    

inverters@solectria.com

DOCR-070730-O | May 2019

© 2019 Yaskawa Solectria Solar

Specifi cations subject to change.



General 
Eaton protects both distribution apparatus from 
damaging currents and to protect distribution 
systems from failed apparatus with its Cooper 
Power series dual sensing Bay-O-Net fuse link 
that is used in Eaton's Cooper Power series Bay-
O-Net fuse assemblies (see Catalog CA132015EN 
Sidewall-Mounted and Cover-Mounted Bay-O-Net 
Fuse Assembly). 

Dual sensing links sense not only secondary 
faults, excessive load currents and transformer 
faults, but also transformer fluid temperature. They 
will limit long-term transformer heating caused by 
overloads and high temperature environments.

Application
Bay-O-Net fuses can be used on single-phase 
conventional and self-protected distribution 
transformers and on three-phase equipment.

Its ideal use is in a two-fuse protection scheme 
with a current-limiting backup fuse. In this 
arrangement, secondary faults and overload 
currents are cleared by the Bay-O-Net fuse, and 
high level faults are cleared by the current-limiting 
fuse. The two fuses are connected in series, and 
are coordinated so that the current-limiting fuse 
operates only upon internal equipment failure. 
(See Catalog CA132013EN ELSP Current-Limiting 
Backup Fuse to order an ELSP current-limiting 
backup fuse.) If the bayonet fuse will not be used 
in series with a current-limiting fuse, an isolation 
link is required. (See Catalog CA132012EN 
Isolation Link.)

Bay-O-Net fuses are comparable in cost to internal 
cartridge fuses but have the advantages of being 
field-replaceable. Bay-O-Net fuses can easily be 
coordinated with upstream devices.

Installation
No special tools are required. A hotstick is used 
to remove the Bay-O-Net fuse cartridge holder 
from non-pressurized apparatus. The fuse cartridge 
is then replaced, and the holder reinserted 
using a hotstick. Refer to Service information 
MN132002EN Bay-O-Net Fuse Re-Fusing 
Installation Instructions for re-fusing instructions.

Dual sensing Bay-O-Net fuse link

Fusing Equipment
Catalog Data  
CA132010EN

Effective February 2015 
Supersedes 240-46 August 2012

COOPER POWER
SERIES



Ordering information
To order a dual sensing Bay-O-Net fuse link, determine the 
requirements of the application from Tables 3 and 4 and specify the 
fuse required from Table 2.

Method A
Using the correlation tables

Use the following correlation information (Tables 3 and 4) to 
complete Catalog Number 4000358__. 

For 19.9 kV single-phase and 34.5 kV three-phase applications, an 
ELSP current-limiting backup fuse is recommended. (See Catalog 
CA132013EN for more information).

If the Bay-O-Net link is not used with a current-limiting fuse, an 
isolation link is required. (See Catalog CA132012EN).

Correlation is based on IEEE Std C57.92™-1981 standard, Loading 
Guide, IEEE Std C57.109™-1993 standard, Through-Fault Guide, 
and Reference Data TD132001EN Pad-Mounted Transformer Fusing 
Philosophies.

*	 Add suffix "B" to order individual fuse; add "M" to order bag of 50.

**	 Catalog number is an integral element/cartridge/end plug design.

Table 2.  Bay-O-Net Fuse Link

Continuous Current
Rating (A)

Catalog
Number*

3 4000358C03

8 4000358C05

15 4000358C08

25 4000358C10

50 4000358C12

65 4000358C14

100 4000358C16CB**

140 4000358C18CB**

Figure 1. Dimensional and feature information.

Note:N Dimensions given are for reference only.

SILVER-PLATED BRASS 
CONTACTS
Provide reliable positive  
current interchange.

0.365" - 0.382" Dia.
(9.3 mm - 9.7 mm)

CORROSION-RESISTANT 
ELEMENT 
Provides reliable fuse operation.

TEFLON® TUBE
Provides track-free bore to withstand 
full-rated voltage after fuse operation.

3.86" - 3.90"
(98 mm - 99 mm)

Table 1.  Electrical Ratings and Characteristics

Voltage
(kV)

Catalog 
Number

Maximum Single-Phase Interrupting Rating*

Cover Mount Assembly 
(rms asymmetrical)
in Mineral Oil

Sidewall Mount Assembly
(rms symmetrical)
in Mineral Oil

Sidewall Mount Assembly 
(rms symmetrical) 
in Envirotemp™  FR3™ Fluid 

4.16
358C3-C14 3500 A 3500 A 3500 A

358C16-C18 3500 A 3500 A 2000 A

8.3

358C03-C08 3500 A 3500 A 3500 A

358C10-C12 3500 A 3500 A 2500 A

358C14 3500 A 3500 A 1500 A

358C16-C18 3500 A 3500 A 1200 A

15.5

358C03-C08 2500 A 2500 A 2500 A

358C10-C12 2500 A 2500 A 1500 A

358C14 2500 A 2500 A 1000 A

358C16-C18 ** ** **

23.0

358C03-C08 1000 A 1000 A 1000 A

358C10-C12 1000 A 600 A 600 A

358C14 *** 600 A 600 A

358C16-C18 ** ** **

*	 In Eaton's Cooper Power series Bay-O-Net assemblies only. Where available fault current exceeds rated value, coordinated current-limiting fusing such as an ELSP (Catalog CA132013EN) or approved 
equivalent must be provided.

**	 Not rated above 8.3 kV.

***	Not rated above 15.5 kV

2
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Method B
Using time-current curves

To determine or confirm the dual sensing Bay-O-Net fuse that will 
coordinate with upstream and downstream system requirements, 
use time-current characteristic curves and specify the fuse indicated 
from Table 2. 

Long term overload curves for selected transformer ratings are also 
available. 

For full size TCC curves R240-91-51, long term overload curves and 
further information regarding either of these ordering methods, 
contact your Eaton representative.

Table 3.  Correlation Information 
Single-Phase Transformer (Phase-to-Ground) Applications

Transformer
kVA

Transformer Primary Voltage (kV)

2.4 4.16 4.8 7.2 7.62 8.32 12.0 12.47 13.2 13.8 14.4

5 C03 C03 C03 C03 C03 C03 C03 C03 C03 C03 C03

10 C05 C05 C03 C03 C03 C03 C03 C03 C03 C03 C03

15 C08 C05 C05 C03 C03 C03 C03 C03 C03 C03 C03

25 C10 C08 C08 C05 C05 C05 C03 C03 C03 C03 C03

37.5 C12 C10 C08 C08 C08 C08 C05 C05 C05 C05 C05

50 C12 C10 C10 C08 C08 C08 C05 C05 C05 C05 C05

75 C14 C12 C12 C10 C10 C10 C08 C08 C08 C08 C08

100 C14 C12 C12 C10 C10 C10 C08 C08 C08 C08 C08

167 C18 C14 C14 C12 C12 C12 C10 C10 C10 C10 C10

250 – C16 C18 C14 C14 C14 C12 C12 C12 C12 C12

333 – C18a C18 C14a C14a C14a C12 C12 C12 C12 C12

500 – – – C18 C18 C18 C14 C14 C14 C14 C14

Table 4.  Correlation Information 
Three-Phase Transformer (Phase-to-Phase) Applications

Transformer
kVA

Transformer Primary Voltage (kV)

2.4 4.16 4.8 8.32
12.0,
12.47 13.2

13.8,
14.4 20.8b,d 22.9b,d 24.9b

45 C10 C08 C08 C05 C03 C03 C03 C03 C03 C03

75 C12 C10 C10 C08 C05 C05 C05 C03 C03 C03

112.5 C14 C12 C10 C08 C08 C08 C08 C05 C05 C05

150 C14 C12 C12 C10 C08 C08 C08 C05 C05 C05

225 C18 C14 C14 C12 C10 C10 C10 C08 C08 C08

300 C18 C14 C14 C12 C10 C10 C10 C08 C08 C08

500 – C18 C18 C14 C12 C12 C12 C10 C10 C10

750 – C18a C18a C18 C14 C14 C14 C12a C12 C12

1000 – – – C18 C14a C14a C14a C12a C12 C12

1500 – – – – C18c C18c C18c C14 C14 C14

Note:N Recommendations are based on 200% transformer loading for 2 hours, 160% loading for 7 hours and thermal characteristics of typical Eaton's Cooper 
Power series transformers. Recommended fuses meet inrush requirement of 12 times transformer full load current for 0.1 second. Bay-O-Net fuse links alone 
should not be used at voltages greater than 17100 V for delta configurations or 24940 gnd Y/14400. For applications through 23 kV delta or 34500 gnd Y/19920, 
a 23 kV rated ELSP fuse (Catalog CA132013EN) is recommended in series with the Bay‑O‑Net link. Do not use fuse links 4000358C16CB or C18CB for voltages 
greater than 8320 V for delta configurations or 14400 gnd Y/8320.

a.	 Recommended fuse will result in some loss of overload capacity.

b.	 Recommended fuse limited to gnd Y/gnd Y transformer with less than 50% delta loading.

c.	 Recommended fuse limited to gnd Y primary.

d.	 For voltages greater than 17100 V for delta configurations or 24940 gnd Y/14400 and through 23 kV delta or 34500 gnd Y/19920, an ELSP 23 kV rated current-limiting back-up fuse (Catalog CA132013EN) 
in series with the Bay‑O-Net fuse link is recommended.

3
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Eaton and Cooper Power are valuable 
trademarks of Eaton in the U.S. and other 
countries. You are not permitted to use these 
trademarks without the prior written consent 
of Eaton.
IEEE Std C57.92™-1981 and Std C57.109™-
1993 standards are trademarks of the Institute 
of Electrical and Electronics Engineers, Inc., 
(IEEE). This publication is not endorsed or 
approved by the IEEE.
Teflon® is a registered trademark of E.I. du 
Pont de Nemours and Company.
Envirotemp™ and FR3™ are licensed 
trademarks of Cargill, Incorporated. 

Dual sensing Bay-O-Net fuse link

Eaton
1000 Eaton Boulevard
Cleveland, OH 44122
United States
Eaton.com

Eaton’s Cooper Power Systems Division
2300 Badger Drive
Waukesha, WI 53188
United States
Cooperpower.com

© 2015 Eaton
All Rights Reserved
Printed in USA
Publication No. CA132010EN

Catalog Data CA132010EN
Effective February 2015

For Eaton’s Cooper Power series 
Bay-O-Net fuse link product 
information call 1-877-277-4636 
or visit: www.cooperpower.com.
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TransFusion™ Coordination ProgramTransFusion™ Coordination ProgramTransFusion™ Coordination ProgramTransFusion™ Coordination Program

Provided InputsProvided InputsProvided InputsProvided Inputs
Transformer kVA Rating: 1500
Primary Voltage (kV): 12.47
Number of Phases: 3
Minimum Impedance: 5.75
Primary Connection: Wye
Secondary Connection: Wye
Protection Type: Dual Sensing Bay-O-Net
Desired Protection level: Least Overload
Temperature Class: 65
Ambient Temperature: 35
Transformer Preload: 75
Xfmr. Rated Current (A): 69.45
Maximum Through Fault: 1208

Protection Device RecommendationProtection Device RecommendationProtection Device RecommendationProtection Device Recommendation
Based on your criteria, we recommend the following Cooper
Power Systems protection device(s) for your application:

ELSP Selection: CBUC08150D100(2)
Bay-O-Net Selection: 4000358C14M
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Augusta State Airport 

Interconnection Application 
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Forms and Agreements 4:  Level 2, Level 3 and Level 4 
Interconnection Application 

 
A Customer-Generator applicant ("Applicant") hereby makes application to CMP (Utility 
or T & D Utility) to install and operate a generating facility interconnected with the CMP 
utility system. This application will be considered as an application for interconnection of 
generators under Expedited interconnection review provided the generator is not greater 
than 2 MW but shall serve as an Application for Standard interconnection review if 
greater than 2 MW or if Expedited review does not qualify the generator for 
interconnection. 
 
Written applications should be submitted by mail, e-mail or fax to Central Maine Power 
Company (CMPCO), as follows: 
 
[Utility]: Central Maine Power Company (CMPCO) 
[Utility's address]: 83 Edison Drive, Augusta, ME 04336 
Telephone Number: 207.621.4732 
E-Mail Address: nathan.pelletier@cmpco.com 
[Utility] Contact Name: C/O Nick Pelletier 
[Utility] Contact Title: _______________________________________________   
 
An application is a Complete Application when it provides all applicable information 
required below. (Additional information to evaluate a request for interconnection may be 
required and will be so requested from the Interconnection Applicant by Utility after the 
application is deemed complete). 
 
Section 1.  Applicant Information 
 
Legal Name of Interconnecting Applicant (or, if an Individual, Individual's Name) 
Name: MaineDOT Environmental Office-c/o David Gardner 
Mailing Address: 24 Child Street 
City: Augusta  State: ME   Zip Code: 04333 
 
Facility Location (if different from above): 25 Bond Brook Rd, Augusta, ME 04330 
44.330738°, -69.793557° “Augusta Airport 1” 
Telephone (Daytime): 207-592-2471 
Telephone (Evening): 207-592-2471 
Fax Number:   
E-Mail Address: david.gardner@maine.gov 
 
 
 
CMP       3001-216-7190 
(Utility)   (Existing Account Number, if generator to be 

interconnected on the Customer side of a utility 
revenue meter) 
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Type of Interconnect Service Applied for ___ Network Resource,  
X  Energy Only, ______ Load Response (no export) ________ Net metering 
 
 
Section 2. Generator Qualifications 
 
Data apply only to the Small Generating Facility, not the Interconnection Facilities. 
Energy Source: X Solar ___ Wind ___ Hydro ___ Hydro Type (e.g. Run-of-River):   
 
Diesel  Natural Gas   Fuel Oil  Other (state type)     
 
Prime Mover: Fuel Cell  Recip. Engine  Gas Turb.  Steam Turb.   
 Microturbine    PV X     Other         
 
Type of Generator: Synchronous   Induction   Inverter X  
 
Generator Nameplate Rating: 125 kW (39 Units) 
Generator Nameplate kVA: 125 kVA (39 Units) 
 
Interconnection Customer or Customer-Site Load: NONE kW (if none, so state) 
 
Typical Reactive Load (if known): NONE 
Maximum Physical Export Capability Requested: 4,875 kW 
 
List components of the Small Generating Facility Equipment Package that are currently 
certified: 

Equipment Type                  Certifying Entity  
1. Sungrow SG125HV-20    UL 1741 SA     
2. Canadian Solar KuMax CS3U-390MS  UL 1703     
3.              
4.              
5.              
 
Is the prime mover compatible with the certified protective relay package? 
Yes X  No   
 
 
Generator (or solar collector): 
 
Manufacturer, Model Name & Number: Sungrow SG125HV-20    
Version Number: TBD          
Nameplate Output Power Rating in kW: (Summer) 125 kW  (Winter) 125 kW  
Nameplate Output Power Rating in kVA: (Summer) 125 kVA (Winter) 125 kVA  
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Individual Generator Power Factor: 
Rated Power Factor: Leading: 0.8 PF  Lagging: 0.8 PF  
 
Total Number of Generators in PV farm to be interconnected pursuant to this  
Interconnection Request:    Elevation:    Single-phase   
Three-phase 39 Units operating at 125 kW 
 
Inverter Manufacturer, Model Name & Number (if used): Thirty nine (39) Sungrow 
SG125HV-20. 
 
List of adjustable set points for the protective equipment or software: Per IEEE 1547 
               
 
Note: A completed Power Systems Load Flow data sheet must be supplied with the 
Interconnection Request. 
 
Small Generating Facility Characteristic Data (for inverter-based machines) 
 
Max design fault contribution current: 4680A@600V      Instantaneous or RMS? RMS  
 
Harmonics Characteristics: <3% per IEEE519       
               
 
Start-up requirements: 4 W per SunGrow SG125HV Unit     
               
 
 
Small Generating Facility Characteristic Data (for rotating machines) 
 
RPM Frequency: _____________ 
(*) Neutral Grounding Resistor (If Applicable): ____________ 
 
 
Synchronous Generators: 
 
Direct Axis Synchronous Reactance, Xd:  _______ P.U.  
Direct Axis Transient Reactance, X' d:  _______ P.U. 
Direct Axis Subtransient Reactance, X" d:  _______ P.U. 
Negative Sequence Reactance, X2  _______ P.U.   
Zero Sequence Reactance, X0:    _______ P.U. 
 
KVA Base:      
 
Field Volts:      
Field Amperes:     
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Induction Generators: 
 
Motoring Power (kW):        
I 2t or K (Heating Time Constant):     
Rotor Resistance, Rr:      
Stator Resistance, Rs:       
Stator Reactance, Xs:       
Rotor Reactance, Xr:       
Magnetizing Reactance, Xm:      
Short Circuit Reactance, Xd":      
Exciting Current:        
Temperature Rise:        
Frame Size:         
Design Letter:        
Reactive Power Required In Vars (No Load):  ______________  
Reactive Power Required In Vars (Full Load):  ______________  
Total Rotating Inertia, H: _____________ Per Unit on kVA Base  
 
Note: Please contact the T & D Utility prior to submitting the Interconnection Request to 
determine if the specified information above is required. 
 
 
Excitation and Governor System Data for Synchronous Generators Only 
Provide appropriate IEEE model block diagram of excitation system, governor system 
and power system stabilizer (PSS) in accordance with the regional reliability council 
criteria. A PSS may be determined to be required by applicable studies. A copy of the 
manufacturer's block diagram may not be substituted. 
 
Section 3. Interconnection Facilities Information 
 
Will a transformer be used between the generator and the Point of Common Coupling? 
X  Yes    No 
 
Will the transformer be provided by the Interconnection Customer? X  Yes   No 
 
Transformer Data (If Applicable, for Interconnection Customer-Owned 
Transformer): 
 
Is the transformer: Single-phase    Three phase X 
Size: (2) 2500 kVA 
Transformer Impedance: 5.75%  percent on own kVA Base 
 
If Three Phase: 
Transformer Primary: 12,470 Volts   Delta    Wye          X Wye-Grounded 
Transformer Secondary: 600 Volts   Delta  X  Wye   Wye-Grounded 
Transformer Tertiary:   Volts    Delta    Wye   Wye Grounded 
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Transformer Fuse Data (If Applicable, for Interconnection Customer-Owned 
Fuse): 
(Attach copy of fuse manufacturer's Minimum Melt and Total Clearing Time-Current 
Curves) 
 
Manufacturer: TBD   Type: _______________ Size:     
Speed: ______________ 
 
 
Interconnecting Circuit Breaker (if applicable): 
 
Manufacturer: ____________________________ Type:        
Load Rating (Amps): _______ Interrupting Rating (Amps): ________ Trip Speed 
(Cycles): __________ 
 
 
Interconnection Protective Relays (If Applicable): 
 
If Microprocessor-Controlled: 
 
List of Functions and Adjustable Setpoints for the protective equipment or software: 
 

Setpoint Function                           Minimum                         Maximum  
1. SEE ONE LINE   _____________________ ____________________  
2. ____________________ _____________________ ____________________  
3. ____________________ _____________________ ____________________  
4. ____________________ _____________________ ____________________  
5. ____________________ _____________________ ____________________  
6. ____________________ _____________________ ____________________   
 
If Discrete Components: 
(Enclose Copy of any Proposed Time-Overcurrent Coordination Curves) 
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
  
Manufacturer:    Type:     Style/Catalog No.:     
Proposed Setting:        
 
Manufacturer:    Type:     Style/Catalog No.:     
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Proposed Setting:        
 
 
Current Transformer Data (If Applicable): 
(Enclose Copy of Manufacturer's Excitation and Ratio Correction Curves)  
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
 
Potential Transformer Data (If Applicable): 
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
Manufacturer:    Type:    Accuracy Class:    
Proposed Ratio Connection:          
 
 
Section 4. General Information 
 
Enclose copy of site electrical one-line diagram showing the configuration of all Small 
Generating Facility equipment, current and potential circuits, and protection and control 
schemes. This one-line diagram must be signed and stamped by a licensed 
Professional Engineer if the Small Generating Facility is larger than 50 kW.  
Is One-Line Diagram enclosed? Yes X  No    
 
Enclose copy of any site documentation that indicates the precise physical location of 
the proposed Small Generating Facility (e.g., USGS topographic map or other diagram 
or documentation).  
 
Proposed location of protective interface equipment on property (include address if 
different from the  
 
Interconnection Customer's address): 
              
               
Enclose copy of any site documentation that describes and details the operation of the 
protection and control schemes.  
Is Available Documentation Enclosed? Yes  No    
Enclose copies of schematic drawings for all protection and control circuits, relay current 
circuits, relay potential circuits, and alarm/monitoring circuits (if applicable).  
Are Schematic Drawings Enclosed? Yes   No    





GENERAL NOTES:

1. TREES MAY GROW DURING THE LIFE OF THE

    SYSTEM AND IMPACT THE PRODUCTION.

2. ANY AND ALL LAYOUT CHANGES, INCLUDING BUT

    NOT LIMITED TO SHIFTING OF THE ARRAY, ARE

    SUBJECT TO APROVAL BY THE DESIGN TEAM.

3. ARRAY LAYOUT DIMENSIONS SHALL BE CONSIDERED

   APPROXIMATE AND MAY VARY SLIGHTLY DUE TO

   MODULE INSTALLATION TOLERANCES AND VARYING

   TOPOGRAPHY.
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PV SYSTEM SUMMARY

PV MODULES 144 CELL 390W

MODULES QUANTITY
16,484

DC RATING AT STC
6,430 KW

AC RATING
4,875 KW

INVERTER

(39) SG125HV - 125 KW

INVERTER MAX

VDC INPUT

1500 VDC

INVERTER MPPT

WINDOW

860-1450 VDC
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UTILITY INTERCONNECTION NOTES:

1. INVERTERS (INV) - SUNGROW SG125HV, 1500VDC, 600VAC, NEMA 4X,

MOUNTED ON UNISTRUT. INVERTERS ARE UL1741-SA-2016 LISTED AND

IEEE1547-A COMPLIANT. INVERTER SHALL HAVE INTEGRATED AC & DC

DISCONNECTS

2. MODULES TO BE CANADIAN SOLAR 390W KUMAX CS3U-390MS 144 CELL

MONOCRYSTALLINE PANELS. MODULES ARE CERTIFIED UL 1703 COMPLIANT.

3. DAS SYSTEM TO BE DESIGNED AND ENGINEERED BY SELECTED

DESIGNATED PARTY.

4. LOCATION OF THE POI: 44.330738°, -69.793557°

ONE LINE POWER DIAGRAM LEGEND:
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Low NMOT: 41 ± 3 °C 
Low temperature coefficient (Pmax): -0.37 % / °C

*We can provide this product with special BOM specifically certified with salt 
mist, ammonia and sand blowing tests. Please talk to our local technical sales 
representatives to get your customized solutions.

linear power output warranty

product warranty on materials  
and workmanship

PRODUCT CERTIFICATES*

ISO 9001:2015 / Quality management system 
ISO 14001:2015 / Standards for environmental management system 
OHSAS 18001:2007 / International standards for occupational health & safety

MANAGEMENT SYSTEM CERTIFICATES

CANADIAN SOLAR INC. is committed to providing high quality solar 
products, solar system solutions and services to customers around 
the world. No. 1 module supplier for quality and performance/price 
ratio in IHS Module Customer Insight Survey. As a leading PV project 
developer and manufacturer of solar modules with over 30 GW 
deployed around the world since 2001.

(1000 V / 1500 V)

KuMax

CS3U-375|380|385|390|395MS
HIGH EFFICIENCY MONO PERC MODULE

High High PTC rating of up to: 93.13 %

CANADIAN SOLAR INC.                                                                             
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com

Lower hot spot temperature

Low power loss in cell connection

Minimizes micro-cracks

MORE POWER

Better shading tolerance

MORE RELIABLE

IEC 61215 / IEC 61730: VDE / CE / MCS / CEC AU  
UL 1703 / IEC 61215 performance: CEC listed (US) / FSEC (US Florida) 
UL 1703: CSA / IEC61701 ED2: VDE / IEC62716: VDE / IEC60068-2-68: SGS 
Take-e-way 

Heavy snow load up to 5400 Pa,   
wind load up to 3600 Pa*

* For detailed information, please refer to the Installation Manual.

5BB MBB 
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PARTNER SECTION

ELECTRICAL DATA | STC*
CS3U 375MS 380MS 385MS 390MS 395MS
Nominal Max. Power (Pmax) 375 W 380 W 385 W 390 W 395 W
Opt. Operating Voltage (Vmp) 39.8 V 40.0 V 40.2 V 40.4 V 40.6 V
Opt. Operating Current (Imp) 9.43 A 9.50 A 9.58 V 9.66 A 9.73 A
Open Circuit Voltage (Voc) 47.6 V 47.8 V 48.0 V 48.2 V 48.4 V
Short Circuit Current (Isc) 9.93 A 10.01 A 10.09 A10.17 A 10.25 A
Module Efficiency 18.90%19.15% 19.41% 19.66% 19.91%
Operating Temperature -40°C ~ +85°C
Max. System Voltage 1500V (IEC/UL) or 1000V (IEC/UL)

Module Fire Performance
TYPE 1 (UL 1703) or 
CLASS C (IEC 61730)

Max. Series Fuse Rating 30 A
Application Classification Class A 
Power Tolerance 0 ~ + 5 W
* Under Standard Test Conditions (STC) of irradiance of 1000 W/m2, spectrum AM 
1.5 and cell temperature of 25°C. 

ELECTRICAL DATA | NMOT*
CS3U 375MS 380MS 385MS 390MS 395MS
Nominal Max. Power (Pmax) 280 W 284 W 287 W 291 W 295 W
Opt. Operating Voltage (Vmp) 36.9 V 37.1 V 37.3 V 37.5 V 37.7 V
Opt. Operating Current (Imp) 7.58 A 7.64 A 7.70 A 7.76 A 7.82 A
Open Circuit Voltage (Voc) 44.8 V 45.0 V 45.1 V 45.3 V 45.5 V
Short Circuit Current (Isc) 8.01 A 8.07 A 8.14 A 8.20 A 8.26 A
* Under Nominal Module Operating Temperature (NMOT), irradiance of 800 W/m2, spectrum 
AM 1.5, ambient temperature 20°C, wind speed 1 m/s.

MECHANICAL DATA
Specification Data
Cell Type Mono-crystalline
Cell Arrangement 144 [2 X (12 X 6) ]

Dimensions
2000 X 992 X 35 mm 
(78.7 X 39.1 X 1.38 in)

Weight 22.5 kg (49.6 lbs)
Front Cover 3.2 mm tempered glass

Frame
Anodized aluminium alloy,      
crossbar enhanced

J-Box IP68, 3 bypass diodes
Cable 4 mm2 (IEC), 12 AWG (UL)

Cable Length 
(Including Connector)

Portrait: 400 mm (15.7 in) (+) / 280 mm (11.0 
in) (-); landscape: 1250 mm (49.2 in);leap-frog 
connection: 1670 mm (65.7 in)*

Connector T4 series     
Per Pallet 30 pieces
Per Container (40' HQ) 660 pieces
* For detailed information, please contact your local Canadian Solar sales and technical 
representatives.

CS3U-375MS / I-V CURVES

CANADIAN SOLAR INC.                                                                             
545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com
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TEMPERATURE CHARACTERISTICS

Specification Data

Temperature Coefficient (Pmax) -0.37 % / °C

Temperature Coefficient (Voc) -0.29 % / °C

Temperature Coefficient (Isc) 0.05 % / °C

Nominal Module Operating Temperature 41 ± 3°C

Dec. 2018. All rights reserved, PV Module Product Datasheet V5.582_EN

* The specifications and key features contained in this datasheet may deviate slightly from 
our actual products due to the on-going innovation and product enhancement. Canadian 
Solar Inc. reserves the right to make necessary adjustments to the information described 
herein at any time without further notice. Please be kindly advised that PV modules should 
be handled and installed by qualified people who have professional skills and please 
carefully read the safety and installation instructions before using our PV modules. 
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Vdc=1050 V

Vdc=1250 V

String Inverter for 1500 Vdc System

CIRCUIT DIAGRAM EFFICIENCY CURVE 

Patented five-level topology, max. efficiency 
98.9 %, European efficiency 98.7 %, CEC 
efficiency 98.5 %
Full power operation without derating at 50 ℃
Patented anti-PID function

HIGH YIELD
Virtual central solution, easy for O&M
Compact design and light weight for easy 
installation

EASY O&M

DC 1500V,AC 600V, low system initial 
investment
1 to 5MW power block design for lower AC 
transformer and labor cost
Max.DC/AC ratio up to 1.5

SAVED INVESTMENT
Compliance with both IEC and UL safety,EMC 
and grid support regulations
Low/High voltage ride through(L/HVRT)
Active & reactive power control and power ramp 
rate control

GRID SUPPORT

SG125HV

Dimensions (W*H*D)
Weight
Isolation method
Degree of protection
Night power consumption
Operating ambient temperature range
Allowable relative humidity range (non-condensing)
Cooling method
Max. operating altitude
Display / Communication
DC connection type
AC connection type
Compliance

Grid Support

Type designation

670*902*296 mm 26.4''*35.5''*11.7'' 
76 kg 167.5 lb

Transformerless
IP 65 NEMA 4X

< 4 W
-25 to 60 ℃ (> 50 ℃ derating) -13 to 140 ℉ (> 122 ℉ derating)

0 – 100 %
Smart forced air cooling

4000 m (> 3000 m derating) 13123 ft (> 9843 ft derating)
LED, Bluetooth+APP / RS485

OT or DT terminal (Max. 185 mm²  350 Kcmil)
OT or DT terminal (Max. 185 mm²  350 Kcmil)

UL1741, UL1741SA, IEEE1547, IEEE1547.1, CSA C22.2 107.1-01-2001, FCC Part15 
Sub-part B Class A Limits, California Rule 21, IEC 62109-1/-2, IEC 61000-6-2/-4, 

IEC 61727, IEC62116, BDEW, UNE 206007-1:2013, P.O.12.3, UTE C15-712-1:2013, CEI 
0-16:2017, IEC 61683, PEA, NTCO

Q at night function (optional), LVRT, HVRT, ZVRT, active & reactive power 
regulation, PF control, soft start/stop

SG125HV-20   

125 kVA @ 50 ℃
120 A

3  / PE,  600 V
480 – 690 V

50 Hz / 45 – 55 Hz, 60 Hz / 55 – 65 Hz
< 3 % (at nominal power)

< 0.5 % In
> 0.99 / 0.8 leading - 0.8 lagging

3 / 3 

Max. efficiency / European efficiency
CEC efficiency

98.9% / 98.7%
98.5%

DC reverse connection protection
AC short-circuit protection
Leakage current protection
Grid monitoring
DC switch
AC switch
Q at night function
Anti-PID function
Overvoltage protection

Yes
Yes
Yes
Yes 
Yes
Yes

optional
Yes

DC Type II / AC Type  II

AC output power
Max. AC output current
Nominal AC voltage
AC voltage range
Nominal grid frequency / Grid frequency range
THD
DC current injection
Power factor at nominal power / Adjustable power factor 
Feed-in phases / connection phases

Type designation

Max. PV input voltage
Min. PV input voltage / Start-up input voltage
Nominal PV input voltage
MPP voltage range
MPP voltage range for nominal power
No. of independent MPP inputs
No. of DC inputs
Max. PV input current
Max. DC short-circuit current

SG125HV
Input (DC)

Output (AC)

Efficiency

Protection

General Data

1500 V
860 V / 920 V

1050 V
860 – 1450 V
860 – 1250 V

1
1

148 A
240 A

SG125HV
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TransFusion™ Coordination ProgramTransFusion™ Coordination ProgramTransFusion™ Coordination ProgramTransFusion™ Coordination Program

Provided InputsProvided InputsProvided InputsProvided Inputs
Transformer kVA Rating: 2500
Primary Voltage (kV): 12.47
Number of Phases: 3
Minimum Impedance: 5.75
Primary Connection: Wye
Secondary Connection: Wye
Protection Type: Dual Sensing Bay-O-Net
Desired Protection level: Least Overload
Temperature Class: 65
Ambient Temperature: 35
Transformer Preload: 75
Xfmr. Rated Current (A): 115.75
Maximum Through Fault: 2013

Protection Device RecommendationProtection Device RecommendationProtection Device RecommendationProtection Device Recommendation
Based on your criteria, we recommend the following Cooper
Power Systems protection device(s) for your application:

ELSP Selection: CBUC08250D100(2)
Bay-O-Net Selection: 4000358C18M
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Advanced Recloser Control
                    

New Features
The following features were added for intertie protection and control, compliant with IEEE Standard 1547-2018 
“IEEE Standard for Interconnection and Interoperability of Distributed Energy Resources with Associated Electric 
Power System Interfaces.”

➤ Fast Rate-of-Change-of-Frequency and Vector Shift Elements. Swiftly detect islanding conditions and 
disconnect distributed energy resources (DER) before any possible autoreclosing of the electric power system 
(EPS).

➤ Longer Seconds-Based Time Delays for Frequency Elements. Frequency elements have adequate time-delay 
setting range for qualifying tripping for abnormal EPS frequency. Similarly, return of normal EPS frequency is 
qualified before the intertie (recloser) is closed. Seconds-based timing is immune to frequency changes and allows 
tripping time to be absolute.

➤ Additional Voltage Elements. Adequate number of voltage elements allows for qualifying tripping for abnormal 
EPS voltage. Similarly, return of normal EPS voltage is qualified before the intertie (recloser) is closed.

➤ Autosynchronism Element Works in Tandem With Synchronism-Check Element. Autosynchronism element 
frequency and voltage control outputs automatically bring DER (versus EPS) slip frequency, phase angle, and 
voltage magnitude differences within allowable limits for synchronism-check closing of the intertie (recloser).

SEL-651R-2 Recloser Control
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Key Features and Benefits
➤ Single-Phase Tripping/Reclosing. Interrupt, then restore service on the faulted phase, rather than affecting all 

three phases. When load levels vary from phase to phase, set trip levels independently for each phase.

➤ Multi-Recloser Interface. Support a number of reclosers from different manufacturers with one common control 
cable interface.

➤ Wide-Range Recloser Compatibility. Use the SEL-651R-2 Advanced Recloser Control with control cable 
interfaces for many different reclosers. Learning the settings and operation of just the SEL-651R-2 enables you to 
operate a wide range of reclosers.

➤ ACSELERATOR QuickSet® SEL-5030 Software. Use the eight settings groups to easily configure multiple group 
settings to fit operational situations. Apply custom application designs and create design templates that can be 
stored on the recloser control for your specific applications.

➤ Low-Energy Analog (LEA) Inputs. Reduce costs and save space with as many as six low-energy analog (LEA) 
voltage inputs.

➤ Enclosure Options. Choose the extra space and easy access of the dual-door enclosure or the more compact size 
of the single-door option. For the dual- or single-door options, select the painted cold-rolled steel enclosure 
(NEMA 3R rated) for normal applications or the painted type 304 stainless steel enclosure (NEMA 3RX rated) to 
reduce corrosion in harsh environments. Both enclosure styles also achieve an IP45 rating for solids and water 
ingress resistance.

➤ Ethernet Communications. Provide DNP, Modbus®, IEC 61850, File Transfer Protocol (FTP), and Simple 
Network Time Protocol (SNTP) capabilities through use of single fiber, dual copper, or fiber-optic Ethernet ports. 
A built-in web server makes firmware upgrades over Ethernet quick and secure.

➤ Communications Flexibility. Order the SEL-651R-2 with one USB port, four serial ports (three EIA-232 and one 
EIA-485), one Ethernet port (fiber-optic), or two Ethernet ports (copper or fiber-optic). The front-panel USB port 
retrieves events, settings, and templates faster than traditional EIA-232 ports.

➤ Automatic Network Reconfiguration (ANR). Improve reliability with ANR by isolating faulted line sections and 
restoring service to unaffected areas of the system.

➤ Configurable Power Elements. Determine power flow or VAR flow direction and magnitude with configurable 
power elements. Apply at system intertie points or at capacitor bank installations.

➤ Total Harmonic Distortion (THD). Monitor the system power quality based on THD with harmonic metering as 
high as the 16th harmonic, following IEEE 519-2014.

➤ Built-In Power Supply. Power demanding 12 Vdc accessories easily with a built-in 40 W continuous (60 W 
surge) auxiliary power supply.

➤ Digitally Signed Firmware Upgrade. Upload digitally signed firmware over Ethernet or serial connection. 
Secure algorithms guarantee the validity of the firmware file.

➤ Second-Harmonic Blocking. Secure the recloser control during transformer energization.

➤ Rate-of-Change-of-Frequency Elements. Detect rapid frequency changes to initiate load shedding or network 
decoupling.

➤ Event Data and Fast Sampling Rate. See more pre-fault and post-fault data with 60-cycle-length event reports. 
Gain better resolution with 128-samples/cycle analog data.

➤ COMTRADE Event Reports. Capture standard and high-impedance event reports in COMTRADE standard file 
format.

➤ Synchrophasors. Gather power system information and monitor wide-area performance with IEEE C37.118 
synchrophasors.

➤ High-Impedance Fault Detection. Apply SEL Arc Sense™ technology in detecting more high-impedance faults 
than conventional protection for more reliable operation of distribution systems.
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Compatibility Overview
Multi-Recloser Interface
An SEL-651R-2 Recloser Control ordered with the 
Multi-Recloser Interface is compatible with the follow-
ing reclosers on one common interface:

➤ G&W Viper-ST

➤ G&W Viper-LT

➤ ABB Elastimold MVR

➤ Tavrida OSM Al_4

➤ ABB OVR/Gridshield (32-pin and 42-pin versions)

➤ Eaton NOVA NX-T

Three-Phase Reclosers With 
Single-Phase Tripping Capability
An SEL-651R-2 Recloser Control connects to the fol-
lowing three-phase reclosers with single-phase tripping 
capability:

➤ G&W Viper-ST

➤ G&W Viper-LT

➤ ABB Elastimold MVR

➤ ABB OVR-3/VR-3S (24-pin, 15 and 27 kV 
models)

➤ ABB Joslyn TriMod 600R

➤ ABB OVR/Gridshield (32-pin and 42-pin versions)

➤ Eaton NOVA-TS or NOVA-STS Triple-Single

➤ Eaton NOVA NX-T

➤ Tavrida OSM Al_4

➤ Siemens SDR Triple-Single

Three-Phase Reclosers
The SEL-651R-2 Recloser Control connects to the fol-
lowing three-phase reclosers:

➤ G&W Viper-S

➤ G&W Control Power Viper-S

➤ Eaton

➢ CXE

➢ Auxiliary-Powered Eaton NOVA

➢ RE

➢ RVE

➢ RXE

➢ VSA

➢ VSO

➢ VWE

➢ VWVE 27

➢ VWVE 38X

➢ WE

➢ WVE 27

➢ WVE 38X

➢ Control-Powered Eaton NOVA

➤ Whipp & Bourne GVR (when equipped with 
interface module)

➤ Tavrida OSM Al_2

➤ Siemens SDR Three-Phase

Certification
The current IEEE C37.60 test certificates are available at 
selinc.com.
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Product Overview or Functional Overview
                    
                    

Figure 1 Functional Diagram
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Control Cable
The control cable brings secondary current, recloser 
status, yellow operating handle status, and, in some 
cases, LEA voltages to the SEL-651R-2 and takes trip/
close signals out to the recloser (see Figure 3). The con-
trol cable connects to the SEL-651R-2 via a control cable 
receptacle/interface at the bottom of the enclosure.

Note: Select the appropriate control cable interface when 
ordering.

Voltage Inputs
Connect voltages on both sides of the recloser, as shown 
in Figure 2, for such schemes as Automatic Network 
Reconfiguration (Figure 12) and synchronism check. 
Select the three-phase voltage channel (VY or VZ) to 
operate features such as the following (Figure 2):

➤ Fault locating
➤ Load encroachment
➤ Power elements
➤ Voltage sag/swell/interrupt recording 

Order the VY and VZ voltage channels as optional LEA 
voltage inputs. This option allows you to connect the 
low-level voltage outputs from less-costly power system 
voltage transducers, including those built into many of 
the popular reclosers, to LEA voltage inputs on the 
SEL-651R-2.

Control Power Input
Order the control power input (shown as the Vac Power 
connection in Figure 2) as either 120 Vac, 230 Vac, 
125 Vdc, or 48 Vdc.

The 120 Vac option includes a ground-fault circuit inter-
rupter (GFCI) convenience outlet.

Use ac transfer switches (see Figure 3) to change to the 
alternate control power source when the primary control 
power source is unavailable. This ability is especially 
valuable in Automatic Network Reconfigurations such as 
those in Figure 11 and Figure 12.

The incoming control power is converted to the 
following:

➤ 12 Vdc to run the control electronics
➤ Stored energy in capacitors in the power module to 

provide energy for the trip/close outputs of the 
relay module

If the incoming control power is unavailable, the 12 V 
battery provides energy to charge the capacitors and to 
run the control electronics.

The 125 Vdc and 48 Vdc power input options include a 
reduced level 12 V auxiliary supply for use in wetting 
contact inputs, but not for powering communications 
devices. These options do not include the battery charger, 
batteries, or GFCI convenience outlet.

                    

Figure 2 Connect Three-Phase Load and Source Voltages to SEL-651R-2
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Automation and Communication
Communications Connection 
Options
The base model SEL-651R-2 is equipped with one USB 
port, three independently operated EIA-232 serial ports, 
and one isolated EIA-485 port. Ethernet port ordering 
options include the following:

➤ Single 100BASE-FX optical Ethernet port

➤ Dual redundant 10/100BASE-T metallic Ethernet 
ports

➤ Dual redundant 100BASE-FX optical Ethernet 
ports

Note: The SEL-651R-2 Product Literature CD includes a 
special driver required for USB communication.

Establish communication by connecting computers, 
modems, protocol converters, data concentrators, port 
switchers, and communications processors. Connect 

multiple SEL-651R-2 controls to an SEL communica-
tions processor, an SEL real-time automation controller 
(RTAC), an SEL computing platform, or to an SEL syn-
chrophasor vector processor for advanced data collec-
tion, protection, and control schemes (see Figure 4).

Figure 3 Major Interconnections Between SEL-651R-2 Components
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Figure 4 Typical Serial Communications Architecture
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SEL manufactures a variety of standard cables for con-
necting SEL-651R-2 to many external devices. Consult 
your SEL representative for more information on cable 
availability. The SEL-651R-2 can communicate directly 
with SCADA systems, computers, and RTUs via serial or 
Ethernet port for local or remote communications (see 
Figure 5).

                    

High-speed Ethernet ports are valuable for engineering 
access and control setup. Download a 60-cycle, 128 sam-
ple-per-cycle event report in as little as 40 seconds. 
Upgrade firmware in a scant 55 seconds from initiation 
to Relay Enabled.

Go beyond local engineering access and connect optional 
dual Ethernet ports to increase network reliability and 
availability (Figure 6 and Figure 7). The configuration 
shown in Figure 6 uses an Ethernet switch inside the 
control to bridge network connections and form a self-
healing ring as part of a managed network. Figure 7 
shows how to connect the control for fully redundant 
fast-failover configuration. In either configuration, no 
single point of failure can prevent communication with 
the control. Table 1 lists available protocols.

                    

                    

Serial Communication
The SEL-651R-2 retains all the serial communications 
capability of previous SEL-651R models and adds an 
EIA-485 and Type B USB port for fast and convenient 
local access. Use any communications processor soft-
ware that emulates a standard terminal system.

FTP
Provides the ability to read and write available settings 
files and read COMTRADE file format event reports 
from the recloser control over Ethernet.

                    

Figure 5 Typical Ethernet Communications 
Architecture
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Figure 6 Self-Healing Ring Using Internal Ethernet 
Switch

                    

Figure 7 Failover Network Topology
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Flexible Control Logic and Integration 
Features
Use the SEL-651R-2 control logic to provide the follow-
ing improvements:

➤ Replace traditional panel control switches

➤ Eliminate RTU-to-relay wiring

➤ Replace traditional latching relays

➤ Replace traditional indicating panel lights

➤ Replace external timers

Eliminate traditional panel control switches:

➤ 12 programmable operator-control pushbuttons

➢ Use to implement your control scheme via 
SELOGIC control equations.

➢ Change operator-control pushbutton labeling to 
suit your control scheme (Figure 23).

➤ 16 local control points

➢ Set, clear, or pulse local control points via the 
front-panel human-machine interface and 
display (Figure 23).

➢ Program the local control points to implement 
your control scheme via SELOGIC control 
equations.

➢ Use the local control points for extra functions 
such as trip testing or scheme enabling/ 
disabling. 

➢ Define custom messages (e.g., SINGLE 
PHASE TRIP\ ENABLED) to report power 
system or relay conditions on the LCD.

➢ Control which messages are displayed via 
SELOGIC control equations by driving the LCD 
display via any logic point in the relay. Set as 
many as 32 programmable display messages. 

Replace RTU-to-Relay Wiring Using 32 Remote 
Control Points

➤ Set, clear, or pulse remote control points via serial 
port commands.

➤ Incorporate these points into your control scheme 
via SELOGIC control equations

➤ Use them for SCADA-type control operations such 
as trip, close, and settings group selection.

Replace Traditional Latching Relays Using 32 
Latching Control Points

➤ Use these points for functions such as remote 
control enable.

➤ Program latch set and latch reset conditions with 
SELOGIC control equations. The latching control 
points retain states when the relay loses power.

➤ Set or reset the latching control points via operator-
control pushbuttons, control inputs, remote control 
points, local control points, or any programmable 
logic condition.

Table 1 Open Communications Protocol

Type Description

IEC 61850 Ethernet-based international standard for interoperability between intelligent devices in a substation. Operates 
remote bits, breaker controls, and input/output (I/O). Monitors Relay Word bits and analog quantities. Use 
MMS file transfer to retrieve COMTRADE file format event reports.

Simple ASCII Plain language commands for human and simple machine communications. Use for metering, setting, self-test 
status, event reporting, and other functions.

Compressed ASCII Comma-delimited ASCII data reports. Allows external devices to obtain relay data in an appropriate format for 
direct import into spreadsheets and database programs. Data are checksum protected.

Fast SER Protocol Provides serial or Ethernet SER data transfers with original time stamp to an automated data collection system.

Modbus RTU or TCP Serial or Ethernet-based Modbus with point remapping. Includes access to metering data, protection elements, 
contact I/O, targets, relay summary events, and settings groups.

Extended Fast Meter and 
Fast Operate

Serial or Telnet binary protocol for machine-to-machine communications. Quickly updates SEL communica-
tions processors, RTUs, and other substation devices with metering information, relay element and I/O status, 
time-tags, open and close commands, and summary event reports. Data are checksum protected. Binary and 
ASCII protocols operate simultaneously over the same communications lines so binary SCADA metering 
information is not lost while an engineer or technician is transferring an event report or communicating with 
the relay using ASCII communications through the same relay communications port.

DNP3 Serial or LAN/WAN Serial or Ethernet-based Distributed Network Protocol with point remapping. Includes access to metering data, 
protection elements, contact I/O, targets, SER, relay summary event reports, and settings groups.

IEEE C37.118 Serial or Ethernet Phasor Measurement Protocol. Streams synchrophasor data to archiving historian for post 
disturbance analysis, to visualization software for real-time monitoring, or to synchrophasor data processor for 
real-time control.
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➤ In the factory settings, these latching control points 
give many of the operator-control pushbuttons 
their ENABLE/DISABLE or ON/OFF mode of 
operation, where each press of the pushbutton 
toggles the latch to the opposite state.

Replace Traditional Indicating Panel Lights With 24 
Status and Target LEDs

Change LED labeling to suit your control scheme 
(Figure 23). Note that the aforementioned 12 program-
mable operator-control pushbuttons also have program-
mable LEDs associated with them.

Replace External Timers With 64 General Purpose 
Timers and 16 General Purpose Up/Down Counters

➤ Eliminate external timers for custom protection or 
control schemes with 64 general purpose SELOGIC 
control equation timers.

➤ Each timer has independent time-delay pickup and 
dropout settings.

➤ Program each timer input with any element (e.g., 
time-qualify a voltage element).

➤ Assign the timer output to trip logic or other 
control scheme logic. 

➤ Use the 16 general purpose up/down counters to 
emulate the features of motor-driven timers, which 
can stall in place indefinitely and then continue 
timing when appropriate user-set conditions exist.

SELOGIC Control Equations With Expanded 
Capabilities
The SEL-651R-2 is factory set for use without additional 
logic in many situations. For complex or unique applica-
tions, expanded SELOGIC functions allow superior flexi-
bility and put relay logic into the hands of the protection 
engineer.

With expanded SELOGIC control equations you can do 
the following:

➤ Assign the relay inputs to suit your application

➤ Logically combine selected relay elements for 
various control functions

➤ Assign outputs to your logic functions.

To program SELOGIC control equations, combine relay 
elements, inputs, and outputs with SELOGIC control 
equation operators (see Table 2). You can use any ele-
ment in the Relay Word in these equations. Add pro-

grammable control functions to your protection and 
automation systems. New functions and abilities enable 
you to use analog values in conditional logic statements.

                    

ACSELERATOR QuickSet SEL-5030 
With Design Features
Use the ACSELERATOR QuickSet SEL-5030 Software to 
develop settings offline. The system automatically 
checks interrelated settings and highlights out-of-range 
settings. You can transfer settings created offline by 
using a PC communications link with the SEL-651R-2. 
The software also converts event reports to oscillograms 
with time-coordinated element assertion and phasor/
sequence element diagrams. View real-time phasors via 
QuickSet. 

With the licensed version of QuickSet, you can commis-
sion recloser controls using only the settings you need. 
This version allows users to create custom Application 
Designs. Use these designs to quickly implement 
advanced schemes, such as Automatic Network Recon-
figuration and single-phase tripping/reclosing. Applica-
tion Designs hide settings you do not want changed (such 
as SELOGIC control equations), while making visible just 
the minimum necessary settings (such as timer and 
pickup settings) to implement the scheme.

All settings can be aliased and manipulated mathemati-
cally for simple end-user interfacing. You can also define 
custom notes and settings ranges. The Application 
Designs enhance security by allowing access to only a 
specified group of settings. Create Application Designs 
that include the most commonly used relay features and 
settings (Figure 8) and watch commissioning times drop 
drastically. Design custom templates using QuickSet for 
your specific applications and then store the templates on 
the recloser control for easy access when making settings 
changes.

Table 2 SELOGIC Control Equation Operators

Operator Type Operators Comments

Boolean AND, OR, 
NOT

Allows combination of mea-
suring units

Edge Detection F_TRIG, 
R_TRIG

Operates at the change of 
state of an internal function

Comparison >, >=, =, <=, <, 
< >

Precedence Con-
trol

(  ) Allows multiple and nested 
sets of parentheses

Comment # Provides for easy documen-
tation of control and protec-
tion logic
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MIRRORED BITS Communications
The SEL-patented MIRRORED BITS® communications 
technology provides bidirectional recloser control-to-
recloser control digital communications. MIRRORED BITS 
can operate independently on one or two EIA-232 serial 
ports on a single SEL-651R-2. With MIRRORED BITS 
operating on two serial ports, there is communication 
upstream and downstream from the SEL-651R-2 site.

This bidirectional digital communication creates eight 
additional virtual outputs (transmitted MIRRORED BITS) 
and eight additional virtual inputs (received MIRRORED 
BITS) for each serial port operating in the MIRRORED 
BITS mode (see Figure 9). Use these MIRRORED BITS to 
transmit/receive information between upstream relays 
and a downstream recloser control to enhance coordina-
tion and achieve faster tripping for downstream faults. 
MIRRORED BITS technology also helps reduce total 
scheme operating time by eliminating the need to assert 
output contacts to transmit information.

                    

Integrated Web Server
An embedded web server is included in every 
SEL-651R-2 recloser control. Browse to the recloser 
control with any standard web browser to safely read set-
tings, verify recloser control self-test status, inspect 
meter reports, and read recloser control configuration 
and event history. The web server allows no control or 
modification actions at Access Level 1 or lower, so users 
can be confident that an inadvertent button press will 
have no adverse effects. Figure 10 shows the settings dis-
play webpage.

The web server allows users with the appropriate engi-
neering access level (2AC) to upgrade the firmware over 
an Ethernet connection. An Ethernet port setting enables 

or disables this feature, with the option of requiring 
front-panel confirmation when the file is completely 
uploaded.

The SEL-651R-2 firmware files contain cryptographic 
signatures that enable the SEL-651R-2 to recognize offi-
cial SEL firmware. A digital signature, computed using 
the SHA-256 Secure Hash Algorithm, is appended to the 
compressed firmware file. Once the firmware is fully 
uploaded to the relay, the relay verifies the signature by 
using a Digital Signature Algorithm security key that 
SEL stored on the device. If the signature is valid, the 
firmware is upgraded in the relay. If the relay cannot ver-
ify the signature, it reverts to the previously installed 
firmware.

                    

Figure 8 Example Application Designs

                    

Figure 9 MIRRORED BITS Transmit and Receive Bits
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Applications
Automatic Network 
Reconfiguration
Automatic Network Reconfiguration augments system 
reliability by automatically isolating faulted line sections 
and restoring service to the unaffected areas of the sys-
tem. In the simple Automatic Network Reconfiguration 
implementation in Figure 11, there is no direct commu-
nication between the recloser control sites and there is 

minimal voltage sensing. For the sample fault in 
Figure 11, system isolation and restoration is methodi-
cally accomplished with the following:

➤ Sectionalizing recloser tripping on sensed dead 
feeder (for line section isolation).

➤ Midpoint recloser control changing settings (for 
better backfeed coordination).

➤ Tie recloser closing into dead line sections (for 
restoration of unfaulted line sections from adjacent 
feeder).

The advanced Automatic Network Reconfiguration 
shown in Figure 12 includes both source-side and load-
side voltages into the SEL-651R-2 Recloser Controls and 
Mirrored Bits communications (via fiber optics or radio) 
between the recloser sites. These enhancements greatly 
speed up Automatic Network Reconfiguration. Auto-
matic Network Reconfiguration is especially valuable in 
urban areas and for critical loads where there are tie 
points available to other feeders for system restoration.

                    

Figure 10 Settings Display Webpage
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Distributed Energy Resource 
Interconnection
Reclosers are ideal for interconnecting microgrids and 
DER to area electric power systems (Area EPS). In these 
applications, they are commonly specified with six LEA 
voltage sensors built into the recloser. Utilities, consul-

tants, microgrid owners, and DER owners use these turn-
key recloser solutions at the Point of Common Coupling 
(PCC) as defined in IEEE 1547. Figure 13 demonstrates 
autosynchronism control of the DER, resulting in even-
tual synchronism-check closing of the recloser when slip 
frequency, phase angle, and voltage magnitude differ-
ences are all within allowable limits.

                    

Figure 11 Simple Automatic Network Reconfiguration

                    

Figure 12 Advanced Automatic Network Reconfiguration
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Single-Phase Tripping/Reclosing
Single-phase tripping/reclosing also improves system 
reliability by keeping customers in service who are not 
on the faulted phase of a feeder. In Figure 14, a perma-
nent fault occurs on the middle phase. Because single-
phase tripping/reclosing is enabled, only the middle pole 
of the recloser opens for the fault. In this case, reclosing 
does not restore service because the fault is permanent, 
but only the customers on the middle phase are left with-
out power, rather than customers on all three phases.

Available trip-reclose-lockout operation modes for the 
single-phase reclosers are as follows:

➤ Three-phase trip/reclose, three-phase lockout

➤ Single-phase trip/reclose, three-phase lockout

➤ Single-phase trip/reclose, single-phase lockout

➤ Single-phase trip/reclose, single-phase lockout 
(three-phase lockout if two or more phases 
involved)

Three-phase tripping is still available for all single-phase 
trip modes. Apply single-phase operation to rural areas 
where many loads are single-phase and restoration can 
take longer because of travel distance. Switch between 
single-phase and three-phase operation depending upon 
seasonal needs. When the load levels differ from phase to 
phase, set the trip levels for each phase independently.

                    

Protection Features
Overcurrent Protection
Use any combination of fast and delay curves (see 
Figure 15) for phase, ground, and negative-sequence 
overcurrent protection. For a nominal recloser CT ratio 
of 1000:1, these curves can be set to levels as sensitive as 
100 A primary for phase-to-ground overcurrent protec-
tion and 5 A primary for ground overcurrent protection.

                    

Any fast or delay curve can be set with any of the curves 
in Table 3. The U.S. and IEC curves conform to 
IEEE C37.112-1996, IEEE Standard Inverse-Time Char-
acteristic Equations for Overcurrent Relays. The tradi-
tional recloser curve choices in Table 3 are listed using 
the older electronic control designations.

                    

Figure 13 Distributed Energy Resource Intertie
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Figure 14 Single-Phase Tripping Isolates Only the 
Faulted Phase
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Figure 15 Coordinate the SEL-651R-2 With Other Devices
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You can also specify traditional recloser curves in a 
curve setting by using the newer microprocessor-based 
control designations (the SEL-651R-2 works with either 
designation). For example, a given traditional recloser 
curve has these two designations:

➤ Older electronic control designation: A

➤ Newer microprocessor-based control designation: 
101

Traditional Recloser Curve A and 101 are the same curve.

Fast and delay curves (including U.S. or IEC curve 
choices) can be modified with these traditional recloser 
control curve modifiers:

➤ Constant time adder—adds time to curve

➤ Vertical multiplier (time dial)—shifts whole curve 
up or down in time

➤ Minimum response time—holds off curve tripping 
for minimum time

Instantaneous overcurrent trip, definite-time overcurrent 
trip, and high-current lockout variations are also avail-
able.

The SEL-651R-2 has two reset characteristic choices for 
each time-overcurrent element. One choice resets the ele-
ments if current drops below pickup for at least one 
cycle. The other choice emulates electromechanical 
induction disk elements, where the reset time depends on 
the time dial setting, the percentage of disk travel, and 
the amount of post-fault load current.

Load Encroachment
Load-encroachment logic (Figure 16) prevents operation 
of phase overcurrent elements under high load condi-
tions. This unique SEL feature permits load to enter a 
predefined area (shown in the impedance plane in 
Figure 16) without causing a trip, even though load cur-
rent is above phase minimum trip.

                    

Directional Elements Increase 
Sensitivity and Security
Phase and ground directional elements are standard. An 
automatic setting mode sets all directional thresholds 
based on replica line impedance settings. Phase direc-
tional elements provide directional control to the phase-
overcurrent and negative-sequence overcurrent elements. 
Positive-sequence and negative-sequence directional ele-
ments work together. The positive-sequence directional 
element memory provides a reliable output for close-in, 
and forward- or reverse-bolted three-phase faults where 
each phase voltage is zero. The negative-sequence direc-
tional element uses the same patented principle proven in 
the SEL-351 Relay. Apply this directional element in vir-
tually any application regardless of the amount of nega-
tive-sequence voltage available at the recloser control 
location.

Ground directional elements provide directional control 
to the ground overcurrent elements. The following direc-
tional elements work together to provide ground direc-
tionality:

➤ Negative-sequence voltage-polarized element

➤ Zero-sequence voltage-polarized element

Our patented Best Choice Ground Directional Element® 
logic selects the best ground directional element for the 
system conditions. This scheme eliminates directional 
element settings. You can also override this automatic 
setting feature for special applications.

Loss-of-Potential Logic Supervises 
Directional Elements
Voltage-polarized directional elements rely on valid 
input voltages to make correct decisions. The 
SEL-651R-2 includes loss-of-potential logic that detects 
one, two, or three blown potential fuses and disables the 

Table 3 Curve Choices Resident in the SEL-651R-2

Curve Type Curve Choices

All Traditional 
Recloser Curves

A, B, C, D, E, F, G, H, J, KP, L, M, N, P, R, T, 
V, W, Y, Z, 1, 2, 3, 4, 5, 6, 7, 8, 8PLUS, 9, 
KG, 11, 13, 14, 15, 16, 17, 18

U.S. Curves Moderately inverse, inverse, very inverse, 
extremely inverse, short-time inverse

IEC Curves Class A (standard inverse), class B (very 
inverse), class C (extremely inverse), long-
time inverse, short-time inverse

                    

Figure 16 Load-Encroachment Logic Defines Load 
Zones (No Trip Zones)
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directional elements. For example, in a loss-of-potential 
condition, you can enable forward-set overcurrent ele-
ments to operate nondirectionally. This patented loss-of-
potential logic is unique, because it only requires a nomi-
nal setting and is universally applicable.

Reclosing
The SEL-651R-2 can reclose as many as four (4) times. 
This allows for as many as five operations of any combi-
nation of fast and delay curve overcurrent elements. The 
SEL-651R-2 verifies that adequate close power is avail-
able before issuing an autoreclose. Reset timings for an 
autoreclose and for a manual/remote close from lockout 
are set separately. Traditionally, the reset time for a man-
ual/remote close from lockout is set less than the reset 
time for an autoreclose. Front-panel LEDs track the con-
trol state for autoreclosing: 79 RESET, 79 CYCLE, or 79 
LOCKOUT (see Figure 23 and Table 5). Sequence coor-
dination logic is enabled to prevent the SEL-651R-2 
from tripping on its fast curves for faults beyond a down-
stream recloser. Customize reclosing logic by using 
SELOGIC control equations. Use programmable timers, 
counters, latches, logic functions, and analog compare 
functions to optimize control actions.

Power Elements
Four independent directional three-phase power elements 
are available in the SEL-651R-2. Each enabled power 
element can be set to detect real power or reactive power. 
With SELOGIC control equations, the power elements 
provide a wide variety of protection and control applica-
tions. Typical applications include the following:

➤ Overpower and/or underpower protection and 
control

➤ Reverse power protection and control

➤ VAR control for capacitor banks

Harmonic Blocking Elements 
Secure Protection During 
Transformer Energization
Transformer inrush can cause sensitive protection to 
operate. Use the second-harmonic blocking feature to 
detect an inrush condition and block selected tripping 
elements until the inrush subsides. Select the blocking 
threshold as a percentage of fundamental current, and 
optimize security and dependability with settable pickup 
and dropout times. Use the programmable torque control 
equation to only enable the blocking element immedi-
ately after closing the breaker.

Fast Rate-of-Change-of-Frequency 
Protection for Fast Islanding 
Protection
The fast rate-of-change-of-frequency protection, 81RF, 
provides a faster response compared to frequency (81) 
and rate-of-change-of-frequency (81R) elements. Fast 
operating speed makes the 81RF element suitable for 
detecting islanding conditions. The element uses a char-
acteristic (see Figure 18) based on the frequency devia-
tion from nominal frequency (DF = FREQ – NFREQ) 
and the rate-of-change of frequency (DFDT) to detect 
islanding conditions.

                    

                     

Under steady-state conditions, the operating point is 
close to the origin. During islanding conditions, depend-
ing on the islanded system acceleration, the operating 
point enters Trip Region 1 or Trip Region 2 of the char-
acteristic. 81RFDFP (in Hz) and 81RFRP (in Hz/sec) are 
the settings used to configure the characteristic.

Vector Shift (78VS) Protection
When distributed generators (DG) are connected in the 
utility network, the vector shift (78VS) element is used to 
detect islanding conditions and trip the DG. Failure to 
trip islanded generators can lead to problems such as per-
sonnel safety, out-of-synchronization reclosing, and deg-

                    

Figure 17 Fast Islanding Detection

                    

Figure 18 81RF Characteristics
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radation of power quality. Based on the change in the 
angle of the voltage waveform, the islanding condition 
can be detected by the vector shift function.

Use the vector shift element with the 81RF element as a 
backup for fast and secure islanding detection. The vec-
tor shift element operates within three cycles, which is 
fast enough to prevent reclosing out-of-synchronism with 
the network feeders to avoid generator damage.

Fault Locating
The SEL-651R-2 provides an accurate estimate of fault 
location even during periods of substantial load flow. The 
fault locator uses fault type, replica line impedance set-
tings, and fault conditions to develop an estimate of fault 
location without communications channels, special 
instrument transformers, or prefault information. This 
feature contributes to efficient line crew dispatch and fast 
service restoration. The fault locator requires three-phase 
voltage inputs.

High-Impedance Fault Detection
High-impedance faults are short-circuit faults with fault 
currents smaller than what a traditional overcurrent ele-
ment can detect.

The SEL-651R-2 with Arc Sense technology includes 
logic that can detect HIF signatures without being 
affected by loads or other system operation conditions. 
High-impedance fault event reports are stored in both 
Compressed ASCII and COMTRADE file format.

The SEL-651R-2 offers another method of detecting 
high-impedance faults. A ground overcurrent element is 
used to count the number of times the ground current 
exceeds a threshold in a given amount of time. If the 
count exceeds a set threshold, the relay asserts an alarm 
indicating a potential high-impedance fault.

Monitoring and Metering
Event Reporting and Sequential 
Events Recorder (SER)
Event Reports and Sequential Events Recorder features 
simplify post-fault analysis and help improve your 
understanding of both simple and complex protective 
scheme operations. These features also aid in testing and 
troubleshooting relay settings and protection schemes. 
Increase the availability of information by accessing set-
tings, events, and other data over a single communica-
tions link.

Event Reporting and Oscillography
In response to a user-selected internal or external trigger, 
the voltage, current, and element status information con-
tained in each event report confirms relay, scheme, and 
system performance for every fault. Decide how much 
detail is necessary when an event report is triggered: 4, 
16, 32, or 128 samples/cycle resolution analog data. The 
relay stores the following:

➤ 40 event reports (when event report length is 
15 cycles)

➤ 25 event reports (when event report length is 
30 cycles)

➤ 15 event reports (when event report length is 
60 cycles)

Reports are stored in nonvolatile memory and are avail-
able in Standard ASCII, Compressed ASCII, and COM-
TRADE file format. Relay settings operational in the 
relay at the time of the event are appended to each event 
report.

High-impedance fault event reports are also available in 
Compressed ASCII and COMTRADE file formats. The 
information used to determine if a high-impedance fault 
is present on the system is included in the report. The 
relay stores the following:

➤ 28 event reports (when event report length is 
2 minutes)

➤ 14 event reports (when event report length is 
5 minutes)

➤ 7 event reports (when event report length is 
10 minutes)

➤ 3 event reports (when event report length is 
20 minutes)

Demodulated IRIG-B time code can be input into either 
the IRIG-B BNC connector or Serial Port 2. Connect a 
high-quality time source such as the SEL-2401 Satellite-
Synchronized Clock to the BNC IRIG-B connector to 
enable microsecond accurate time synchronization. Con-
nect an SEL communications processor (combining data 
and IRIG signals) to Serial Port 2 on the SEL-651R-2 for 
millisecond accurate time synchronization.
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The recloser control also synchronizes the internal clock 
to an NTP server via SNTP with 5 ms accuracy. Connect 
all possible time sources (IRIG, SNTP, DNP) and the 
recloser control automatically selects the most accurate.

The ACSELERATOR Analytic Assistant® SEL-5601 Soft-
ware and QuickSet can read a Compressed ASCII or 
COMTRADE file format version of the event report, 
which contains even more information than the standard 
ASCII event report. Using Analytic Assistant and Quick-
Set, you can produce oscillographic traces and digital 
element traces on the PC display. A phasor analysis 
screen allows users to analyze the prefault, fault, and 
post-fault intervals, observing the directly measured 
inputs, as well as the calculated sequence component sig-
nals.

Event Summary
Each time the relay generates a standard event report, it 
also generates a corresponding Event Summary, a con-
cise description of an event that includes the following 
information:

➤ Relay/terminal identification

➤ Event date and time

➤ Event type

➤ Fault location

➤ Recloser shot count at time of trigger

➤ System frequency at the start of the event report

➤ Front-panel fault targets at the time of trip

➤ Phase (IA, IB, IC), ground (IG = 3I0), and 
negative-sequence (3I2) current magnitudes in 
amperes primary measured at the largest phase 
current magnitude in the triggered event report

Set the relay to automatically send an Event Summary in 
ASCII text to one or more serial ports each time an event 
report is triggered.

Sequential Events Recorder (SER)
Use this feature to gain a broad perspective on relay ele-
ment operation. Select items that trigger an SER entry 
including I/O change of state, element pickup/dropout, 
recloser state changes, etc. The relay SER stores the lat-
est 1,024 entries.

Synchrophasor Measurements
Use the IEEE C37.118-2005 protocol to send synchro-
phasor data to SEL synchrophasor applications. These 
include the SEL-3373 Station Phasor Data Concentrator 
(PDC), SEL-3378 Synchrophasor Vector Processor 

(SVP), SEL-3530 Real-Time Automation Controller 
(RTAC), and SEL SYNCHROWAVE® software suite. The 
SEL-3373 Station PDC time correlates data from multi-
ple SEL-651R-2 recloser controls and concentrates the 
result into a single-output data stream. The SEL-3378 
SVP enables control applications based on synchropha-
sors, which allows users to do the following:

➤ Directly measure the oscillation modes

➤ Act on the results

➤ Properly control islanding of distributed generation 
using wide-area phase-angle slip and acceleration 
measurements

➤ Customize synchrophasor control applications 
based on unique power system requirements

You can then use SYNCHROWAVE software to archive and 
display wide-area system measurements, which are pre-
cisely time-aligned using synchrophasor technology.

The data rate of SEL-651R-2 synchrophasors is select-
able, with a range of 1–60 messages per second. This 
flexibility is important for efficient use of communica-
tions capacity. The SEL-651R-2 phasor measurement 
accuracy meets the highest IEEE C37.118-2005 Level 1 
requirement of 1 percent total vector error (TVE). Use 
the low-cost SEL-651R-2 in any application that other-
wise would have required purchasing a separate dedi-
cated phasor measurement unit (PMU).

Use the SEL-651R-2 with the SEL communications pro-
cessors, or the SEL-3530 RTAC, to change nonlinear 
state estimation into linear state estimation. If all neces-
sary lines include synchrophasor measurements, state 
estimation is no longer necessary because the system 
state is directly measured.

                    

Improve Situational Awareness
Improve information for system operators by using 
advanced synchrophasor-based tools to provide a real-
time view of system conditions. Use system trends, 
alarm points, and preprogrammed responses to help 
operators prevent a cascading system collapse and maxi-
mize system stability. Awareness of system trends helps 
operators more accurately set system protection levels 
based on measured data.

                    

Figure 19 Synchrophasor Measurements Turn State 
Estimation Into State Measurement
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                    Better information helps users do the following:

➤ Increase system loading while maintaining 
adequate stability margins

➤ Improve operator response to system contingencies 
such as overload conditions, transmission outages, 
or generator shutdown

➤ Increase system knowledge with correlated event 
reporting and real-time system visualization.

➤ Validate planning studies to improve system load 
balance and station optimization

                    

Voltage Sag/Swell/Interrupt (VSSI) 
Report
The VSSI report captures power quality data related to 
voltage disturbances over a long period. Captured data 
include the magnitude of currents, one set of three-phase 
voltages, a reference voltage, and the status of the VSSI 
elements (Relay Word bits).

Use VSSI report information to analyze power quality 
disturbances or protective device actions that last longer 
than the time window of a conventional event report. The 
VSSI recording rate varies from fast to slow, depending 
on changes in the triggering elements. VSSI data (a min-
imum of 3855 entries) are stored to nonvolatile memory 
just after they are generated.

Recloser Wear Monitor
Reclosers experience mechanical and electrical wear 
every time they operate. The recloser wear monitor mea-
sures unfiltered ac current at the time of trip and the 

number of close-to-open operations as a means of moni-
toring this wear. Every time the recloser trips, the 
recloser control records the magnitude of the raw current 
in each phase. This current information is integrated on a 
per-phase basis.

When the integration exceeds the threshold set by the 
recloser wear curve (see Figure 22), the SEL-651R-2 
asserts a logic point for the affected phase. Use the logic 
point for alarming or to modify reclosing. This method 
of monitoring recloser wear is based on breaker rating 
methods from switchgear manufacturers.

Figure 22 shows three set points needed to emulate a 
breaker wear curve. The set points in Figure 22 can be 
programmed to customize the recloser wear curve. Pre-
determined set points are available for traditional reclos-
ers, following recommendations for reclosers in ANSI 
C37.61-1973.

                    

Figure 20 Visualization of Phase Angle Measurements 
Across a Power System

                    

Figure 21 SEL-5078-2 SYNCHROWAVE Central Real-Time, Wide-Area Visualization Tool
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Load Profile
The load profile recorder in the SEL-651R-2 is capable 
of recording as many as 15 selectable analog quantities at 
a periodic rate (5, 10, 15, 30, or 60 minutes) and storing 
the data in a report in nonvolatile memory. Choose any of 
the analog quantities listed in Table 4 (except peak 
demands). At a five-minute periodic recording rate and 
with 15 selected analog quantities, the SEL-651R-2 
stores as many as 26 days of load profile data. More days 
of storage are available if you choose longer periodic 
recording rates or select fewer analog quantities.

Metering
The SEL-651R-2 provides extensive and accurate meter-
ing capabilities, as shown in Table 4. See Specifications 
for metering accuracies. The SEL-651R-2 reports all 
metered quantities in primary quantities (current in A 
primary and voltage in kV primary). Use the THD ele-
ments for the current and voltage channels for harmon-
ics-based decisions or operations.

The phantom voltage feature creates balanced three-
phase voltage values for metering from a single-phase 
voltage connection. These derived three-phase voltage 
values are also used in three-phase power and energy 
metering.

                    

                    

Figure 22 Recloser Contact Wear Curve and Settings
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voltage channels

Line-to-neutral and line-to-line

Positive-, negative-, and zero-sequence

kA Interrupted

(Set Point 1) 

(Set Point 2) 

(Set Point 3) 

Breaker Manufacturer's
Maintenance Curve

C
lo

se
-t

o-
O

pe
n 

O
pe

ra
ti

on
s

 

Power

MWA, B, C, 3P

MVARA, B, C, 3P

MVAA, B, C, 3P

PFA, B, C, 3P

Megawatts, single- and three-phase

Megavars, single- and three-phase

Megavolt-amperes, single- and three-phase

Power factor, single- and three-phase 
(with leading or lagging indication)

Demand Quantities
Present and Peak 
(Fundamental Values)

Currents

IA, B, C, N

IG

3I2

Phase and neutral current channels

Ground (residual current)

Negative-sequence

Power

MWA, B, C, 3P

MVARA, B, C, 3P

MVAA, B, C, 3P

Megawatts, single- and three-phase
(in and out)

Megavars, single- and three-phase 
(in and out)

Megavolt-amperes, single- and three-phase

Energy Quantities In and Out (Fundamental Values)

MWhA, B, C, 3P Megawatt hours, single- and three-phase

MVARhA, B, C, 3P Megavar hours, single- and three-phase

Maximum/Minimum 
Quantities

Fundamental Values

Currents

IA, B, C, N

IG

Phase and neutral current channels

Ground (residual current)

Voltages

VA, B, C

Values for both VY and VZ three-phase 
voltage channels

Line-to-neutral

Power

MW3P

MVAR3P

MVA3P

Megawatts, three-phase

Megavars, three-phase

Megavolt-amperes, three-phase

RMS Quantities

Currents

IA, B, C, N Phase and neutral current channels

Voltages

VA, B, C

Values for both VY and VZ three-phase 
voltage channels

Line-to-neutral

Power (average)

MWA, B, C, 3P Megawatts, single- and three-phase

Harmonic Quantities 
and Total Harmonic 
Distortion (THD)

Through the 16th Harmonic

Currents

IA, B, C, N Phase and neutral current channels

Voltages

VA, B, C

Values for both VY and VZ three-phase 
voltage channels

Line-to-neutral

Table 4 Available Metering Quantities (Sheet 2 of 2)
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Additional Features
Status and Trip Target LEDs/ 
Operator Controls
The SEL-651R-2 includes 24 programmable status and 
trip target LEDs, as well as 12 programmable direct-
action operator-control pushbuttons on the front panel. 
These targets are shown in Figure 23 and explained in 
Table 5. Customize the versatile SEL-651R-2 front panel 

to fit your needs. Optional tricolor LEDs even allow you 
to customize color. Use SELOGIC control equations and 
slide-in configurable front-panel labels to change the 
function and identification of target LEDs and operator-
control pushbuttons and LEDs. Functions are simple to 
configure using QuickSet. Print label sets using tem-
plates or write labels by hand.

                    
                    

Figure 23 Front View of SEL-651R-2 Relay and Power Modules (Dual-Door Enclosure)

EIA-232 

Serial Port

q
Human-Machine 

Interface (HMI) and 

Display

w
Status and Trip 

Target LEDs

e
Operator-Control Pushbuttons 

and LEDs
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Figure 24 Front View of SEL-651R-2 Relay and Power Modules (Single-Door Enclosure)
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Control Inputs and Outputs
The basic SEL-651R-2 includes the following control 
inputs and outputs:

➤ Dedicated trip/close outputs that exit the 
SEL-651R-2 on a control cable receptacle/
interface at the bottom of the enclosure (see 
Figure 3).

➤ Two Form C (normally closed/normally open) 
standard interrupting output contacts: OUT201 and 
OUT202 (row 200; Figure 25). OUT201 is factory-
programmed as an alarm output.

Order the following additional I/O (row 100; Figure 25):

➤ Optoisolated inputs IN101–IN107 (12 Vdc rating; 
IN106 and IN107 share a common terminal)

➤ Form A (normally open) standard interrupting 
output contacts OUT101–OUT105

➤ Form C (normally closed/normally open) standard 
interrupting output contacts OUT106–OUT108 

Assign the optoisolated inputs for control functions, 
monitoring logic, and general indication. Set input 
debounce time independently for each input. Each output 
contact is programmable using SELOGIC control equa-
tions.

Table 5 Factory-Default Front-Panel Interface Definitions (see Figure 22) 

Function Definition

1 HMI Pushbuttons and Display Navigate through the menu and various available functions (e.g., Metering, Event Summaries, 
Settings) by using the HMI pushbuttons and 2 x 16 LCD.

2 ENABLEDa 

TRIPa

TARGET REST/WAKE UP 
Pushbuttona

SUPPLY

BATTERY PROBLEM

A FAULT, B FAULT, C FAULT

GROUND

SEF

FAST CURVE

DELAY CURVE

HIGH CURRENT

OVER/UNDER FREQUENCY

OVER/UNDER VOLTAGE

79 RESET

79 CYCLE

79 LOCKOUT

ABOVE MIN TRIP

COLD LOAD SCHEME ON

REVERSE POWER

VAY, VBY, VCY ON

VAZ, VBZ, VCZ ON

a These indicated LEDs and the operator control have fixed functions. All other LEDs and operator controls (with corresponding status LEDs) can 
change function by programming at a higher logic level.

SEL-651R-2 is powered correctly, functional, and has no self-test failures.

Trip occurred.

Reset latched-in target LEDs; wake up the control after it has been put to sleep.

Supply power is present and OK.

Indicates battery problems.

Phases A, B, or C involved in fault.

Ground involved in fault.

Sensitive earth fault overcurrent element trip (not set from factory).

Fast curve overcurrent element trip.

Delay curve overcurrent element trip.

High-set overcurrent element trip (not set from factory).

Over- and underfrequency element trip (not set from factory).

Over- and undervoltage element trip (not set from factory).

The control is in the reset state, ready for a reclose cycle.

The control is actively in the trip/reclose cycle mode.

All reclose attempts were unsuccessful.

Current levels above minimum set overcurrent element pickup (not set from factory).

Cold Load Scheme active (not set from factory).

Reverse power flow exceeds power element set point (not set from factory).

VY voltage channels energized.

VZ voltage channels energized (not set from factory).

3 GROUND ENABLED

RECLOSE ENABLED

REMOTE ENABLED

ALTERNATE SETTINGS

FAST CURVE ENABLED

PUSH BUTTONS LOCKED

HOT LINE TAG

AUX 1

AUX 2

AUX 3

RECLOSER CLOSED/CLOSE

RECLOSER OPEN/TRIP

Enable/disable ground overcurrent elements.

Enable/disable autoreclosing.

Enable/disable remote control.

Switch active setting group between main and alternate setting groups.

Enable/disable fast curve overcurrent element.

Block the function of other operator controls (except WAKE UP and TRIP). Three-second delay 
to engage/disengage.

No closing or autoreclosing can take place via the control.

User programmable; e.g., program to Trip Test—test autoreclose logic without applying current.

User programmable; e.g., program to enable/disable delay curve tripping.

User programmable.

Recloser status/close recloser.

Recloser status/trip recloser (go to lockout).
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Rear-Panel Diagrams
See Figure 23 and Figure 24 for the front views of the SEL-651R-2 Relay module.

                    

                    

                    

                    

Figure 25 Rear View of the SEL-651R-2 Relay Module

                    

Figure 26 Rear View of the SEL-651R-2 Power Module (Dual-Door Enclosure)

                    

Figure 27 SEL-651R-2 Rear-Panel Communications Port Configurations

Optional single 100BASE-FX fiber 
Ethernet port (5A) with EIA-485 serial 

Port 1

Optional dual redundant  10/100BASE-T 
metallic Ethernet ports (5A and 5B) 

with EIA-485 serial Port 1

Optional dual redundant 100BASE-FX 
Ethernet ports (5A and 5B) with 

EIA-485 serial Port 1
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Enclosure Dimensions
                    
                    

Figure 28 SEL-651R-2 Dimensions and Mounting Drill Plan (Dual-Door Enclosure)
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Specifications
                    

                    

Figure 29 SEL-651R-2 Dimensions and Mounting Drill Plan (Single-Door Enclosure)
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Compliance
Designed and manufactured under an ISO 9001 certified quality 

management system

General

AC Current Inputs

Channels IA, IB, IC

1 A Nominal: 3 A continuous (4 A continuous at 55°C), 
linear to 20 A symmetrical; 100 A for 
1 s; 250 A for 1 cycle

Burden: 0.13 VA @ 1 A, 1.31 VA @ 3 A

Channel IN

0.2 A Nominal: 15 A continuous, linear to 5.5 A 
symmetrical; 100 A for 1 s;
250 A for 1 cycle

Burden: <0.5 VA @ 0.2 A

AC Voltage Inputs

300 V Maximum (PT): 300 VL-N continuous (connect any 
voltage as high as 240 Vac, with 
allowance for surge): 600 Vac for 10 s

Burden: <0.03 VA @ 67 V
<0.06 VA @ 120 V
<0.80 VA @ 300 V

8 V LEA Maximum: 8 VL-N continuous (connect any voltage 
as high as 6.5 Vac, with allowance for 
surge): 300 Vac for 10 s

Burden: Relay Input Z = 1 M

Common Mode Voltage

Operation: 3 Vac

Without Damage: 50 Vac

Eaton NOVA LEA: 37 VL-N continuous (connect any voltage 
as high as 29.6 Vac with allowance for 
surge): 250 Vac for 10 s

Burden: Relay Input Z = 165 k

Common Mode Voltage

Operation: 3 Vac

Without Damage: 53 Vac
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Lindsey SVMI LEA: 200 VL-N continuous (connect any 
voltage as high as 160 Vac with 
allowance for surge): 250 Vac for 10 s

Burden: Relay Input Z = 1 M

Common Mode Voltage

Operation: 3 Vac

Without Damage: 25 Vac

Siemens LEA: 8.49 VL-N continuous (connect any 
voltage as high as 6.79 Vac with 
allowance for surge): 155 Vac for 10 s

Burden: Relay Input Z = 24.22 k

Common Mode Voltage

Operation: 3 Vac

Without Damage: 50 Vac

Frequency and Rotation

Note: 60/50 Hz system frequency and ABC/ACB phase rotation
are user-settable.

Frequency Tracking Range: 40–66 Hz

Maximum Rate of Change: ~20 Hz/s 
(The relay will not measure faster-
changing frequencies and will revert to 
nominal frequency if the condition is 
maintained for longer than 0.25 s)

Note: Voltage VnY or VnZ (where n = 1, 2, or 3) required for frequency 
tracking, depending upon Global setting FSELECT.

Power Supply

120 Vac Nominal

Rated Range: 85–132 Vac

Frequency Range: 40–65 Hz

Maximum Burden: 250 VA average, 500 VA peak

Inrush: <100 A (I2t < 24 A2 – s)

230 Vac Nominal

Rated Range: 170–265 Vac

Frequency Range: 40–65 Hz

Maximum Burden: 250 VA average, 500 VA peak

Inrush: <50 A (I2t < 6 A2 – s)

125 Vdc Nominal

Rated Range: 110.0–137.5 Vdc

Maximum Burden: 25 W continuous, 300 W for 1.5 s

48 Vdc Nominal

Rated Range: 43–60 Vdc

Maximum Burden: 25 W continuous, 300 W for 1.5 s

12 V Accessory Power Supply 

For Models With AC Power Supply

12 Vdc ±10%, 40 W continuous, 60 W for 6 s every 60 s

For Models With DC Power Supply

12 Vdc ±10%, 3 W (0.25 A) continuous

Note: Some models momentarily dip to 9 Vdc during trip/close operations.

Output Contacts (Except Trip and Close)

Make: 30 A per IEEE C37.90-2005, Section 5.8

Carry: 6 A continuous carry at 70°C
4 A continuous carry at 85°C

1 s Rating: 50 A

MOV Protection: 270 Vac, 360 Vdc, 40 J

Pickup Time: <5 ms

Update Rate: 1/8 cycle

Breaking Capacity (10,000 Operations):

24 V 0.75 A L/R = 40 ms
48 V 0.50 A L/R = 40 ms

125 V 0.30 A L/R = 40 ms
250 V 0.20 A L/R = 40 ms

Cyclic Capacity (1 Cycle/Second):

24 V 0.75 A L/R = 40 ms
48 V 0.50 A L/R = 40 ms

125 V 0.30 A L/R = 40 ms
250 V 0.20 A L/R = 40 ms

Note: Per IEC 60255-0-20:1974, using the simplified assessment method.

AC Output Ratings

Maximum Operational 
Voltage (UE) Rating: 240 Vac

Insulation Voltage (UI) 
Rating (Excluding 
EN 61010-1): 300 Vac

Utilization Category: AC-15 (control of electromagnetic loads 
>72 VA)

Contact Rating Designation: B300 (B = 5 A, 300 = rated insulation 
voltage)

Voltage Protection Across 
Open Contacts: 270 Vac, 40 J

Rated Operational Current 
(IE):

3 A @ 120 Vac
1.5 A @ 240 Vac

Conventional Enclosed 
Thermal Current (ITHE) 
Rating: 5 A

Rated Frequency: 50/60 ± 5 Hz

Electrical Durability Make 
VA Rating: 3600 VA, cos  = 0.3

Electrical Durability Break 
VA Rating: 360 VA, cos  = 0.3

Trip and Close Outputs

Traditional Interface Rating

Coil Voltage: 24 ± 2.4 Vdc

Coil Current: 15.5 A (Close), 12.2 A (Trip)

G&W Viper-ST/-LT, ABB Elastimold MVR, and ABB OVR/Gridshield 
(32-Pin and 42-Pin Versions) Rating

Coil Voltage: 155 + 5, –3 Vdc

Coil Current: 12–17 A (Close), 4 A (Trip) (per phase)

Pulse Duration: 52–55 ms (Close), 27–30 ms (Trip)

ABB OVR-3/VR-3S (24-Pin, 15 and 27 kV Models) Rating

Coil Voltage: 48 + 5, –3 Vdc

Pulse Duration: 85 ms (Close), 45 ms (Trip)

Control-Powered Eaton NOVA Rating

Coil Voltage: 48 + 5, –3 Vdc

ABB Joslyn TriMod 600R Rating

Coil Voltage: 155 + 5, –3 Vdc

Pulse Duration: 35 ms (Close), 14 ms (Trip)

Eaton NOVA-TS or NOVA-ST Triple-Single Rating

Coil Voltage: 48 + 5, –3 Vdc

Tavrida OSM Al_2 Rating

Coil Voltage: 155 + 5, –3 Vdc

Pulse Duration: 60 ms (Close), 15 ms (Trip)
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Tavrida OSM Al_4 Rating

Coil Voltage: 155 + 5, –3 Vdc

Pulse Duration: 60 ms (Close), 15 ms (Trip)

Siemens SDR Triple-Single Rating

Coil Voltage: 155 + 5, –3 Vdc

Pulse Duration: 65 ms (Close), 40 ms (Trip)

Siemens SDR Three-Phase Rating

Coil Voltage: 155 + 5, –3 Vdc

Pulse Duration: 65 ms (Close), 40 ms (Trip)

Eaton NOVA NX-T Rating

Coil Voltage: 155 + 5, –3 Vdc

Pulse Duration: 45 ms (Close), 10 ms (Trip)

Note: Supports an entire trip-close-trip-close-trip-close-trip-close-trip-
lockout sequence every minute.

Optoisolated Inputs (Optional)

When Used With DC Control Signals

125 Vdc: On for 105–150 Vdc; off below 75 Vdc

12 Vdc: On for 9.6–27 Vdc

When Used With AC Control Signals

125 Vdc: On for 89.6–150.0 Vac; off below 
53.0 Vac

Note: AC mode is selectable for Inputs IN101 and IN102 when ordered with 
125 Vdc options via Global settings IN101D and IN102D. AC input 
recognition delay from time of switching: 0.75 cycles maximum pickup, 
1.25 cycles maximum dropout.

Note: All optoisolated inputs draw less than 10 mA of current at nominal 
voltage or AC rms equivalent.

Status Inputs

DC Dropout Range: 0–4 Vdc

DC Pickup Range: 8–28 Vdc

Current Draw: 1–10 mA

Communications Ports

EIA-232: One front, two rear

EIA-485: One rear with 2100 Vdc of isolation

Per Port Data Rate 
Selections:

300, 1200, 2400, 4800, 9600, 19200, 
38400, 57600

USB: One front port (Type B connector, CDC 
class device)

Ethernet: One 10/100BASE-T rear port (RJ45 
connector) (discontinued option)

Two 10/100BASE-T rear ports optional 
(RJ45 connector)

One or two 100BASE-FX rear ports 
optional (LC connectors multimode)

Internal Ethernet switch included with 
second Ethernet port

Time-Code Inputs

Recloser Control accepts demodulated IRIG-B time-code input at Port 2 
or the BNC input.

Port 2, Pin 4 Input Current: 1.8 mA typical at 4.5 V (2.5 k resistive)

BNC Input Current: 4 mA typical at 4.5 V (750  resistive 
when input voltage is greater than 2 V)

Synchronization Accuracy

Internal Clock: ±1 µs

Synchrophasor Reports (e.g., 
MET PM, EVE P, 
CEV P): ±10 µs

All Other Reports: ±5 ms

Simple Network Time Protocol (SNTP) Accuracy

Internal Clock: ±5 ms

Unsynchronized Clock Drift

Relay Powered: 2 minutes per year typical

Operating Temperature

Relay Module: –40° to +85°C (–40° to +185°F)

Batteries: –40° to +80°C (–40° to +176°F)

Entire SEL-651R-2 unit: –40° to +55°C (–40° to +131°F)

Note: LCD contrast impaired for temperatures below –20°C 
(–4°F). The entire SEL-651R-2 unit is operationally tested to +70°C 
(+158°F). The 15°C (27°F) difference between the +55°C rating and +70°C 
is for direct sunlight temperature rise.

Weight

<114 kg (<250 lb)

Battery Specifications

Base Version Requirements

Normal Capacity: 16 ampere-hours @ 25°C

Run Time (Relay Electronics 
Operate Plus One Trip/Close 
Cycle):

9.6 hours @ 25°C
3.2 hours @ –40°C

Recharge Time (Deep 
Discharge to Fully Charged): 9.6 hours @ 25°C

Estimated Life: 4 years @ 25°C
1 year @ +80°C

Extended Capacity Option Requirements

Normal Capacity: 40 ampere-hours @ 25°C

Run Time (Relay Electronics 
Operate Plus One Trip/Close 
Cycle):

24 hours @ 25°C
8 hours @ –40°C

Recharge Time (Deep 
Discharge to Fully Charged): 24 hours @ 25°C

Estimated Life: 4 years @ 25°C
1 year @ +80°C

Processing Specifications and Oscillography

AC Voltage and Current Inputs

128 samples per power system cycle, 3 dB low-pass filter cut-off 
frequency of 3 kHz.

Digital Filtering

Digital low-pass filter then decimate to 32 samples per cycle followed by 
one-cycle cosine filter.

Net filtering (analog plus digital) rejects dc and all harmonics greater 
than the fundamental.

Protection and Control Processing

Most Elements: Four times per power system cycle

Time-Overcurrent Elements: Two times per power system cycle

Oscillography

Length: 15, 30, or 60 cycles

Total Storage: 11 s of analog and binary

Sampling Rate: 128 samples per cycle unfiltered
32 and 16 samples per cycle unfiltered 

and filtered
4 samples per cycle filtered

Trigger: Programmable with Boolean expression

Format: ASCII and Compressed ASCII
Binary COMTRADE (128 samples per 

cycle unfiltered)
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Time-Stamp Resolution: 1 µs when high-accuracy time source is 
connected (EVE P or CEV P 
commands)

Time-Stamp Accuracy: See Time-Code Inputs in these 
specifications.

Sequential Events Recorder

Time-Stamp Resolution: 1 ms

Time-Stamp Accuracy (With 
Respect to Time Source): ±5 ms

Control Element Settings Ranges and Accuracies

Instantaneous/Definite-Time Overcurrent Elements (50)

Current Pickup Range (A Secondary)

Phase and Neg.-Seq.: 0.05–20.00 A, 0.01 A steps

Ground: 0.005–20.000 A, 0.001 A steps

Neutral: 0.005–2.500 A

Steady-State Pickup Accuracy

Phase and Neg.-Seq.: ±0.01 A plus ±3% of setting

Ground: ±0.001 A plus ±3% of setting 
(IN < 4.7 A)

±0.010 A plus ±3% of setting 
(IN  4.7 A)

Neutral: ±0.001 A plus ±3% of setting

Transient Overreach: ±5% of pickup

Pickup/Dropout Time: 1.25 cycles

Time Delay Range: 0.00–16,000.00 cycles, 0.25–cycle steps

Time Delay Accuracy: ±0.25 cycle plus ±0.1% of setting

Time-Overcurrent Elements (51)

Current Pickup Range (A Secondary)

Phase and Neg.-Seq.: 0.05–3.20 A, 0.01 A steps

Ground: 0.005–3.200 A, 0.001 A steps

Neutral: 0.005–0.640 A, 0.001 A steps

Steady-State Pickup Accuracy

Phase and Neg.-Seq.: ±0.01 A plus ±3% of setting

Ground: ±0.001 A plus ±3% of setting 
(IN < 4.7 A)

±0.010 A plus ±3% of setting 
(IN  4.7 A)

Neutral: ±0.001 A plus ±3% of setting

Time Dials

U.S.: 0.5–15.0, 0.01 steps

IEC: 0.05–1.00, 0.01 steps

Recloser Curves: 0.10–2.00, 0.01 steps

Curve Timing Accuracy: ±1.50 cycles plus ±4% of setting, between 
2 and 30 multiples of pickup

Second-Harmonic Blocking Elements

Pickup Range: 5% to 100% of fundamental, 1% steps

Steady-State Pickup 
Accuracy: 2.5 percentage points

Pickup/Dropout Time: <1.25 cycles

Time Delay: 0.00–16,000.00 cycles, 0.25-cycle steps

Timer Accuracy: ±0.25 cycle and ±0.1% of setting

Undervoltage (27) and Overvoltage (59)

Pickup Ranges (V Secondary)

300 V Maximum Inputs

Phase: 1.00–300.00 V, 0.01 V steps

Phase-to-Phase: 1.76–520.00 V, 0.02 V steps

Sequence: 2.00–300.00 V, 0.02 V steps

8 V LEA Maximum Inputs

Phase: 0.03–8.00 Va

Phase-to-Phase: 0.05–13.87 Va

Sequence: 0.05–8.00 Va

Eaton NOVA LEA Inputs (37 Vac Maximum)

Phase: 0.12–37.09 Va

Phase-to-Phase: 0.21–64.24 Va

Sequence: 0.25–37.09 Va

Lindsey SVMI LEA Inputs (200 Vac Maximum)

Phase: 1.00–200.00 V

Phase-to-Phase: 1.76–346.00 V

Sequence: 2.00–200.00 V

Siemens LEA Inputs (8.49 Vac Maximum)

Phase: 0.03–8.49 Va

Phase-to-Phase: 0.05–14.72 Va

Sequence: 0.05–8.00 Va

Steady-State Pickup Accuracy

300 V Maximum

Phase: ±0.5 V plus ±1% of setting

Phase-to-Phase: ±1 V plus ±2% of setting

Sequence: ±1.5 Vac plus ±3% of setting @
12.5–300 Vac

8 V LEA Maximuma

Phase: ±10 mV plus ±1% of setting

Phase-to-Phase: ±20 mV plus ±2% of setting

Sequence: ±30 mVac plus ±3% of setting @
0.33–8.00 Vac

Eaton NOVA LEAa

Phase: ±60 mV plus ±1% of setting

Phase-to-Phase: ±120 mV plus ±2% of setting

Sequence: ±180 mVac plus ±3% of setting @
1.55–37.09 Vac

Lindsey SVMI LEAa

Phase: ±0.5 V plus ±1% of setting

Phase-to-Phase: ±1 V plus ±2% of setting

Sequence: ±1.5 Vac plus ±3% of setting @
12.5–200 Vac

Siemens LEAa

Phase: ±10 mV plus ±1% of setting

Phase-to-Phase: ±20 mV plus ±2% of setting

Sequence: ±30 mVac plus ±3% of setting @
0.33–8.49 Vac

Transient Overreach: ±5%

Pickup/Dropout Time: <1.25 cycles
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Vector Shift (78VS)

Pickup Range: 2.0–30.0°

Accuracy:  ±1.5°, ±10% of setting

Pickup Time: <3 cycles

Synchronism-Check Elements (25)

Slip Frequency Pickup 
Range: 0.005–0.500 Hz, 0.001 Hz steps

Slip Frequency Pickup 
Accuracy: ±0.003 Hz

Phase Angle Range: 0–80°, 0.01° steps

Phase Angle Accuracy: ±4°

Under- and Overfrequency Elements (81)

Frequency Range: 40.00–66.00 Hz, 0.01 Hz steps

Frequency Accuracy: ±0.01 Hz

Cycle-Based Delay Timers

Time Delay Range: 2.00–16,000.00 cycles, 0.25-cycle steps

Time Delay Accuracy: ±0.25 cycle plus ±0.1%

Seconds-Based Delay Timers

Time Delay Range: 0.10–1000.00 s, 0.01s steps

Time Delay Accuracy: ±6 ms plus ±0.1% of setting

Undervoltage Frequency Element Block Range

300 V Inputs: 12.50–300.00 Va

Rate-of-Change-of-Frequency Element (81R)

Pickup Range: 0.10–15.00 Hz/s, 0.01 Hz/s steps

Dropout: 95% of pickup

Pickup Accuracy: ±100 mHz/s and ±3.33% of pickup

Pickup/Dropout Time: See Equation 4.5 in the SEL-651R-2 
Instruction Manual

Pickup Time Delay: 0.10–60.00 s, 0.01-second steps

Dropout Time Delay: 0.00–60.00 s, 0.01-second steps

Timer Accuracy: ±6 ms and ±0.1% of setting

Autosynchronizing

Frequency Matching

Speed (Frequency) Control Outputs

Raise: Digital output, adjustable pulse duration 
and interval

Lower: Digital output, adjustable pulse duration 
and interval

Frequency Synchronism

Timer: 5–3600 s, 1 s increments

Frequency Adjustment 
Rate: 0.01–10.00 Hz/s, 0.01 Hz/s increment

Frequency Pulse Interval: 1–120 s, 1 s increment

Frequency Pulse 
Minimum: 0.02–60.00 s, 0.01 s increment

Frequency Pulse 
Maximum: 0.10–60.00 s, 0.01 s increment

Kick Pulse Interval: 1–120 s, 1 s increments

Kick Pulse Minimum: 0.02–2.00 s, 0.01 s increments

Kick Pulse Maximum: 0.02–2.00 s, 0.01 s increments

Voltage Matching

Voltage Control Outputs

Raise: Digital output, adjustable pulse duration 
and interval

Lower: Digital output, adjustable pulse duration 
and interval

Voltage Synchronized 
Timer: 5–3600 s, 1 s increments

Voltage Adjustment Rate 
(Control System): 0.01–30.00 V/s, 0.01 V/s increment

Voltage Pulse Interval: 1–120 s, 1 s increment

Voltage Control Pulse
Minimum: 0.02–60.00 s, 0.01 s increment

Voltage Control Pulse
Maximum: 0.10–60.00 s, 0.01 s increment

Timing Accuracy: ±0.5% plus ±1/4 cycle

Power Elementsb

Minimum Current: 0.01 A

Minimum Voltage: 40 V

Steady-State Pickup 
Accuracy:

0.58 W plus ±5% of setting at unity power 
factor

Pickup/Dropout Time: <3.75 cycles

Time Delay Accuracy: ±0.25 cycle plus ±0.1% of setting

Load Encroachmentb

Minimum Current: 0.1 A

Minimum Voltage: 12.5 Vac

Forward Load Impedance: 0.5–640.0  secondary

Forward Positive Load 
Angle: –90° to +90°

Forward Negative Load 
Angle: –90° to +90°

Negative Load Impedance: 0.50–640  secondary

Negative Positive Load 
Angle: +90° to +270°

Negative Negative Load 
Angle: +90° to +270°

Pickup Accuracy

Impedance: ±3%

Angle: ±2°

SELOGIC Control Equation Variable Timers

Pickup Ranges

0.00–999,999.00 Cycles: 0.25-cycle steps (programmable timers)

Pickup/Dropout Accuracy: ±0.25 cycle plus ±0.1% of setting

Metering Accuracies
Accuracies specified at 20C and at nominal system frequency unless 

noted otherwise.

Instantaneous and Maximum/Minimum Metering

Voltages

VAY, VBY, VCY, 
VAZ, VBZ, VCZ:

±0.2% (50–300 V), ±0.5° for PTs
±0.2% (0.67–8.00 V), ±0.5° for 8 V LEAs
±0.2% (3.09–37.09 V), ±0.5° for Eaton 

NOVA LEAs
±0.2% (25–200.00 V), ±0.5° for Lindsey 

SVMI LEAs
±0.2% (0.71–8.49 V), ±0.5° for Siemens 

SDR LEAs
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VABY, VBCY, VCAY, 
VABZ, VBCZ, VCAZ:

±0.4% (50–300 V), ±1.0° for PTs
±0.4% (1.16–13.86 V), ±1.0° for 8 V 

LEAs
±0.4% (5.35–64.28 V), ±1.0° for Eaton 

NOVA LEAs
±0.4% (43.30–346.41 V), ±1.0° for 

Lindsey SVMI LEAs
±0.4% (1.22–14.70 V), ±1.0° for Siemens 

SDR LEAs

3V0Y, V1Y, V2Y, 3V0Z, 
V1Z, V2Z:

±0.6% (50–300 V), ±1.0° for PTs
±0.6% (0.67–8.00 V), ±1.0° for 8 V LEAs
±0.6% (3.09–37.09 V), ±1.0° for Eaton 

NOVA LEAs
±0.6% (25.00–200.00 V), ±1.0° for 

Lindsey SVMI LEAs
±0.6% (0.71–8.49 V), ±1.0° for Siemens 

SDR LEAs

Currents

IA, IB, ICc: ±0.5 mA plus ±0.1% of reading
(0.1–2 A), ±0.5°

IN: ±0.08 mA plus ±0.1% of reading 
(0.005–4.5 A), ±1°

3I1, 3I0, 3I2: ±0.01 A plus ±3% of reading 
(0.1–2 A), ±1°

Power

Apparent (MVA)

MVAA, MVAB, MVAC, 
MVA3P: ±1.2% (Vphase > 50 Vacd, Iphase > 0.1 A)

Real (MW)

MWA, MWB, 
MWC, MW3P:

±0.7% @ PF = 1, ±1.0% @ PF > 0.87
(Vphase > 50 Vacd, Iphase > 0.1 A)

Reactive (MVAR)

MVARA, MVARB, 
MVARC, MVAR3P:

±0.7% @ PF = 0, ±1.0% @ PF < 0.50
(Vphase >50 Vacd, Iphase > 0.1 A)

Energy

Megawatt Hours (In and Out)

MWhA, MWhB, MWhC, 
MWh3P:

+1.2% @ PF = 1, (Vphase > 50 Vacd, 
Iphase > 0.1 A)

Megavar Hours (In and Out)

MVARhA, MVARhB, 
MVARhC, MVARh3P:

+1.2% @ PF = 0, (Vphase > 50 Vacd, 
Iphase > 0.1 A)

Demand Metering

Currents

IA, IB, IC: ±0.25% (0.1–2 A)

IN (Measured): ±0.25% (0.005–4.5 A)

3I2, 3I0 (IG): ±3% ± 0.01 A, (0.1–20.0 A)

Synchrophasor Accuracy

Maximum Data Rate in Messages per Second

IEEE C37.118 Protocol: 60 (nominal 60 Hz system)
50 (nominal 50 Hz system)

SEL Fast Message Protocol: 1

IEEE C37.118-2005 
Accuracy:

Level 1 at maximum message rate when 
phasor has the same frequency as 
A-phase voltage, frequency-based 
phasor compensation is enabled 
(PHCOMP := Y), and the narrow band 
filter is selected (PMAPP := N). Out-of-
band interfering frequency (Fs) test, 
10 Hz  Fs  (2 • NFREQ).

Current Range: (0.2–2.0) • Inom (Inom = 1 A phase, 
0.2 A neutral)

Frequency Range: ±5 Hz of nominal (50 or 60 Hz)

Voltage Range: 30–250 V for PTs
0.8–8.0 V for 8 V LEA inputs
3.71–37.09 V for Eaton NOVA LEA 

inputs
30–300 V for Lindsey SVMI LEA 

inputs
0.85–8.49 V for Siemens SDR LEA 

inputs

Phase Angle Range: –179.99° to +180.00°

Harmonic Metering

Voltages

VAY, VBY, VCY, VAZ, 
VBZ, VCZ:

Accuracies valid for THD <100%, 
30 V < fundamental < 200 V sec, 50 Hz 
or 60 Hz

Fundamental Magnitude: ±5%

02–16 Harmonic Percentage: ±5 percentage pointse

Currents

IA, IB, IC: Accuracies valid for THD < 100%, 
fundamental voltage < 200 V, 50 Hz or 
60 Hz

1 A and 0.2 A Nominal: 0.02 A < fundamental current < 1 A sec

Fundamental Magnitude: ±5%

02–16 Harmonic Percentage: ±5 percentage pointse

RMS Metering

Voltages

VAY, VBY, VCY, VAZ, 
VBZ, VCZ: ±1.2% Vphase > 50 Vacd for PTs

Currents

IA, IB, IC: ±0.5 mA plus ±0.2% (0.1–2.0 A)

IN (Measured): ±0.08 mA plus ±0.20% (0.005–4.500 A)

Average Real Power (MW)

MWA, MWB, 
MWC, MW3P:

±2.0% @ PF = 1
(Vphase > 50 Vacc, Iphase >  0.1 A)

Type Tests

Recloser Type Tests

IEEE C37.60-2003, Section 6.13 Control Electronic Elements Surge 
Withstand Capability (SWC) Tests

6.13.1 Oscillatory and fast transient surge tests (a control-only test, 
performed in accordance with IEEE C37.90.1-2002)

6.13.2 Simulated surge arrester operation test (performed with the 
control connected to the following reclosers)

G&W Viper-ST: 27 kV, 12.5 kA interrupting, 
800 A continuous

38 kV, 12.5 kA interrupting, 
800 A continuous

ABB Elastimold MVR: 15/17 kV, 12.5 kA interrupting,
800 A continuous

38 kV, 12.5 kA interrupting,
800 A continuous

Eaton NOVA: 27 kV, 12.5 kA interrupting, 
630 A continuous

Eaton Recloser Type 
“WVE-27”:

38 kV, 8 kA interrupting, 
560 A continuous

ABB OVR-3: 27 kV, 12.5 kA interrupting, 
630 A continuous

Eaton NOVA-TS: 15.5 kV, 8 kA interrupting,
400 A continuous

Eaton NOVA
(Control Powered):

27 kV, 12.5 kA interrupting,
630 A continuous
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Tavrida OSM Al_2: 27 kV, 12.5 kA interrupting,
600 A continuous

Tavrida OSM Al_4: 27 kV, 12.5 kA interrupting,
600 A continuous

IEC 62271-111:2012/IEEE C37.60-2012, Section 6.111 Control Elec-
tronic Elements Surge Withstand Capability (SWC) Tests

6.111.2 Oscillatory and fast transient surge tests

6.111.3 Simulated surge arrester operation test

Both performed with the control connected to the following reclosers:

G&W Electric Viper-ST, Solid Dielectric

Voltage Rating: 38 kV

Current Break Rating: 12.5 kA

Continuous Current 
Rating: 800 A

Eaton Type NOVA 15, Aux. Power

Voltage Rating: 15.5 kV

Current Break Rating: 12.5 kA

Continuous Current 
Rating: 630 A

Tavrida OSM25_Al_2(630_150_2)

Voltage Rating: 27 kV

Current Break Rating: 12.5 kA

Continuous Current 
Rating: 630 A

ABB OVR/Gridshield TS Recloser (32-Pin)

Voltage Rating: 27 kV

Current Break Rating: 12.5 kA

Continuous Current 
Rating: 1000 A

Electromagnetic Compatibility Emissionsf

Radiated and Conducted 
Emissions:

EN/IEC 60255-26:2013, Section 7.1
CISPR 22:2008
EN 55022:2010 + AC:2011
CISPR 11:2009 + A1:2010
EN 55011:2009 + A1:2010
FCC 47 CFR:2014, Part 15.107
FCC 47 CFR:2014, Part 15.109

Severity Level: Class A

Electromagnetic Compatibility Immunityf

Radiated RF Immunity: EN/IEC 60255-26:2013, Section 7.2.4
IEC 61000-4-3:2006 + A1:2007

+ A2:2010
EN 61000-4-3:2006 + A1:2008

+ A2:2010
Severity Level: 10 V/m

IEEE C37.90.2-2004
Severity Level:

20 V/m (average)
35 V/m (peak)

Conducted RF Immunity: EN/IEC 60255-26:2013, Section 7.2.8
IEC 61000-4-6:2008
EN 61000-4-6:2009

Severity Level: 10 Vrms

Electrostatic Discharge 
Immunity:

EN/IEC 60255-26:2013, Section 7.2.3
IEC 61000-4-2:2008

Levels 2, 4, 6, and 8 kV contact;
Levels 2, 4, 8, and 15 kV air

IEEE C37.90.3-2001
Levels 2, 4, and 8 kV contact;
Levels 4, 8, and 15 kV air

Electrical Fast Transient 
Burst Immunity:

EN/IEC 60255-26:2013, Section 7.2.5
EN/IEC 61000-4-4:2012

4 kV, 5 kHz on power supply, I/O, and 
ground

2 kV, 5 kHz on communications ports

Surge Immunityg, h: EN/IEC 60255-26:2013, Section 7.2.7
Severity Level: Zone A
Severity Level: Zone B on IRIG-B

IEC 61000-4-5:2005
EN 61000-4-5:2006

Severity Level 4:
2 kV line-to-line
4 kV line-to-earth

Severity Level 3 on IRIG-B:
2 kV line-to-earth

Surge Withstand Capability: EN/IEC 60255-26:2013, Section 7.2.6
IEC 61000-4-18:2006 + A1:2010
EN 61000-4-18:2007 + A1:2010

Severity Level:
Power supply and I/O

2.5 kV common mode
1.0 kV differential mode

Communications ports
1.0 kV common mode

IEEE C37.90.1-2012
2.5 kV oscillatory 
4.0 kV fast transient

Environmental

Coldf: IEC 60068-2-1:2007
Test Ad: 16 hours at –40C

Damp Heat, Cyclicf: IEC 60068-2-30:2005
Test Db: 25° to 55°C, 6 cycles, Relative 

Humidity: 95%

Dry Heatf: IEC 60068-2-2:2007
Test Bd: Dry heat, 16 hours at +85C

Vibrationf: IEC 60255-21-1:1988
EN 60255-21-1:1995

Severity Level:
Endurance Class 1
Response Class 2

IEC 60255-21-2:1988
EN 60255-21-2:1995

Severity Level:
Shock Withstand, Bump Class 1
Shock Response Class 2

IEC 60255-21-3:1993
EN 60255-21-3:1995

Severity Level:
Quake Response Class 2

Enclosure Ingress 
Protectioni:

IEC 60529:2001 + CRGD:2003
[BS EN 60529 Second Edition—1992 
+ REAF:2004]
IP45
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Safetyf

Insulation Coordination

IEC 60255-27:2013, Section 10.6.4
EN 60255-27:2014, Section 10.6.4
IEEE C37.90-2005, Section 8

Severity Level—HiPot:
2.5 kVac on optoisolated inputs, contact outputs, CTs, and PTs
0.75 kVdc on IRIG-B, EIA-485, and Ethernet ports
3.6 kVdc on power supply
Type tested for one minute

Severity Level—Impulse:
5.0 kV on optoisolated inputs, contact outputs, CTs, PTs, and 

power supply
0.8 kV on IRIG-B, EIA-485, and Ethernet ports

a See Section 9: Settings in the SEL-651R-2 Instruction Manual for 
details on how to set voltage elements when using LEA inputs.

b Voltage, Power, and Impedance values listed for 300 Vbase (PT) 
inputs.

c Accuracies specified with balanced phase voltages at 120 Vac.
d Voltage threshold for given accuracy is 0.67 Vac for 8 V LEA 

inputs, 1.70 Vac for Eaton NOVA LEA inputs, 14.00 Vac for Lindsey 
SVMI LEA inputs, and 0.60 Vac for Siemens SDR LEA inputs.

e For example, for a particular harmonic value applied at 10% of 
fundamental, the harmonic value meters in the range of 5% to 15%.

f SEL enclosure excluded from test.
g Serial cable (non-fiber) lengths assumed to be <3 m.
h The following pickup/dropout delays are used:

Under- and overvoltage elements: 0.0/0.0 cycles
   (Eaton NOVA and Lindsey LEAs required 6.0/6.0 cycles)
Phase instantaneous overcurrent elements: 0.5/1.0 cycles
Neutral instantaneous overcurrent elements: 0.0/4.0 cycles
Digital inputs: 0.5/0.5 cycles

i SEL enclosure included in test.

https://selinc.com
https://selinc.com/support
mailto: info@selinc.com
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