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Addendum #1 

 

 

Date:   March 18, 2026 

Owner:   City of Kenora  

Consultant:  TBT Engineering Consulting Group    

Tender Number:  781-001-23 

Title:   Lake of the Woods Museum Roof & Solar 

The following answers, clarifications, and changes to the Invitation to Tender documents form part of the 

ITT process and shall be included in all considerations relating to the Proponent’s submission.  

Item # Reference Answer/Clarification/Change 

1 
Appendix A 

Tender Form 

 
The original Appendix A – Tender Form as included with the Invitation to 
Tender issued February 23, 2026, shall be revoked and replaced in its 
entirety by Appendix A – Tender Form (Revised for Addendum #1) as 
included with this addendum. The form included in this addendum shall 
supersede the original and is required to be submitted at time of 
submission. The revised tender form adds a separate unit price for 
replacement of roof deck sheathing as required upon removal of the 
existing roofing materials.   
 

2 

01 23 00 
Alternate, 

Separate, and 
Itemized Prices 

 
Revise Section 01 23 00 – Alternate, Separate, and Itemized Prices by 
adding 1.4.2 as follows: 
 
“.2 Separate Price #2 – Roof Deck Replacement Unit Price 
 .1 Base bid: 
  .1 Replacement of the roof deck sheathing is not  
   required under the base scope of work.  
 .2 Alternate: 
  .1 Remove damaged, rotting, or wet roof deck  
   sheathing and dispose.  
  .2 Sheathing shall be removed to extents allowing for 
   support and fastening of replacement sheathing.  
  .3 Supply and install new ½” roof sheathing to match 
   existing type, fasten in accordance with the Ontario 
   Building Code and industry best practice.  
  .4 New sheathing shall also be installed in any  
   locations identified as missing sheathing.  
  .5 The cost for this work shall be priced on a unit rate 
   basis per square foot (sqft) of roof deck sheathing 
   replaced.  
  .6 Costs within this separate price item do not include 
   any provisions for testing or abatement of  
   designated substances. If required, this work will 
   be addressed separately.” 
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3 
01 33 00 
Submittal 

Procedures 

 
Revise Section 01 33 00 – Submittal Procedures by adding 1.3 as follows: 
 
“1.3 SAMPLES 
 .1 Submit samples for Consultant’s review where specified in 
  the drawings and technical specifications. Label samples 
  as to origin, Project name, and intended use.  
 .2 Deliver samples prepaid to Consultant's business address. 
 .3 Notify Consultant in writing of any deviations in samples  
  from requirements of Contract Documents. 
 .4 Where a required colour, pattern, or texture has not been 
  specified, submit full range of available Products meeting 
  other specified requirements. 
 .5 Consultant selection from samples is not intended to  
  change the Contract Price or Contract Time. If a selection 
  would affect the Contract Price or Contract Time, notify  
  Consultant in writing prior to proceeding with the Work. 
 .6 Resubmit samples as required by Consultant to comply  
  with Contract Documents. 
 .7 Reviewed and accepted samples will establish the  
  standard against which installed Work will be reviewed.” 
  

4 

Appendix C  
Drawings & 
Technical 

Specifications 

 
The original drawing package included in Appendix C – Drawings & 
Technical Specifications as included with the Invitation to Tender issued 
February 23, 2026, shall be revoked and replaced in its entirety by a new 
drawing package issued as “Revised for Addendum #1” as included with 
TBT Engineering Consulting Group’s technical addendum enclosed.   
 

5 
Question – 
Metal Roof 

Type 

 
Question: Are you certain about exposed fastener metal roof? Standing 
seam concealed fastener metal roof would be a better product.  
 
Answer: The choice of metal roofing product has been revised as outlined 
in the enclosed TBT Engineering Consulting Group addendum and revised 
drawing package.  
 

6 
Question – 

Access to Side 
Lane 

 
Question: Can the lane on the south side of the museum be partially or fully 
blocked by scaffolding and staging for accessing the roof?  
 
Answer: The lane between the Lake of the Woods Museum and St. Alban’s 
Cathedral is the property of the church. Preliminary discussion with St. 
Alban’s is in support of a closure of the lane to facilitate this work, subject to 
final approval by the church. Proponents shall consider in their bids for the 
full use of this lane as required for construction. Upon award of the contract 
and preparation of a construction schedule, the successful proponent and 
the City will coordinate with St. Alban’s Cathedral.  
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7 
Question – 

Wood Fascia 

 
Question: The scope pertaining to replacement of the lower wood fascia is 
not clear, can it be adjusted?  
 
Answer: The scope will be adjusted to include replacement of all existing 
lower wood fascia as outlined in the TBT Engineering Consulting Group’s 
enclosed addendum.  
 

8 
Clarification –  

Approved 
Bidders 

 
Based on attendance at the mandatory pre-bid site meeting, the following 
vendors are eligible to submit bids for this work. 

• M Builds 

• WC Electric 

• Sierra Construction 

• Regenerate Solar 

• Oakwood Roofing 

• Lake of the Woods Electric 
 
Bids received from Proponents not included on this list shall be returned to 
the vendor. Attendance to the mandatory site meeting is not required to be 
a subcontractor on this project.  
 

9 
Request for 

Equal 

 
All request for equal or request for equivalent shall be reviewed by the 
Consultant and shall be addressed in the TBT Engineering Consulting 
Group addendum as enclosed.  
 

10 Enclosures 
 
TBT Engineering Consulting Group Technical Addendum #1 
 

 



 

 

APPENDIX A 

TENDER FORM 

(Revised for Addendum #1) 
 

CITY OF KENORA 

ITT #781-001-23 
 
 

 

 



TENDER FORM 

Tender Number: 781-001-23 
Tender Title:  Lake of the Woods Museum Roof & Solar 
 
We,   
 (Company) 
 
of   
 (Business Address) 
 
having examined the Tender Documents as issued by the City of Kenora (the “City”), and having 
visited the site of where the Work is required to be undertaken; hereby offer to enter into a Contract to 
perform the Work required by the Tender Documents for the Tender Sum as follows: 

1. Construction Preparation/Submittals    $_____________________ 
 

2. Mobilization/Demobilization     $_____________________ 
 

3. Demolition       $_____________________ 
 

4. Insulation & Sheathing      $_____________________ 
 

5. Metal Roofing (incl. snow guards & parapet)   $_____________________ 
 

6. Soffit, Fascia, Eavestrough, Downspouts, & Heat Trace $_____________________ 
 

7. Electrical & Solar (incl. commissioning & testing)  $_____________________ 
 

8. General Construction, Patching, Painting   $_____________________ 
 

9. Project Closeout      $_____________________ 
 

10. Subtotal (excl. HST)      
 

___________________________________________________ $_____________________ 
(subtotal written in words)     (subtotal in figures) 

 
11. HST (13%)       $_____________________ 

 
12. Total (incl. HST) 

 
___________________________________________________ $_____________________ 

(total written in words)     (total in figures) 

 
in Canadian funds, which price includes any specified cash and contingency allowances and the 
applicable taxes in force at this date and except as may be otherwise provided in the Tender 
Documents. 



Separate Prices: 

In accordance with Section 01 23 00 Alternatives and Separate Prices of the Specifications. A 
positive price shall represent an increase to the base bid and a negative price shall represent a 
decrease to the base bid.  

1. Separate Price #1 

a. Chimney Removal    $ ___________________________ 

2. Separate Price #2 

a. Roof Deck Replacement Unit Price  $ _____________________ per sqft 

 

Declarations: 

We hereby acknowledge and declare that: 

(a) we agree to perform the Work in compliance with the required completion schedule 
stated in the Contract; 

(b) no person, firm or corporation other than the undersigned has any interest in this Tender 
or in the proposed Contract for which this Tender is made; 

(c) we have received the following addenda during the ITT process and have considered all 
information from the addenda in our proposal and costs: 

Addendum Number  Date Issued 

   

   

   

   

 

(d) the Tender Security is attached to this Tender. We specifically acknowledge and agree 
that the Tender Security may be forfeited to the City pursuant to the terms set forth in the 
Instructions to Tenderers; 

(e) we hereby acknowledge and confirm that the City has the right to accept any tender or to 
reject any or all tenders in accordance with the Instructions to Tenderers; 

(f) this Tender is open to acceptance for a period of sixty (60) days from the date of Tender 
Closing.  



Signatures: 

Signed, sealed and submitted for and on behalf of: 

Company:   
 (Name) 

   
 (Street Address or Postal Box Number) 

   
 (City, Province & Postal Code) 

Project Representative Contact Information 

Name: _________________________________________ 

Phone: _________________________________________ 

Email: _________________________________________ 

 

Signature:   

Name &Title:   
 (Please Print or Type) 

Witness:   

Dated at   this   day of   , 20  
 
 

Corporate Seal 
(must be affixed for all 

corporations submitting a bid) 

 



 
 

 
815 Ottawa Street, Kenora, Ontario P0X 1C0 Kenora Office: 807-547-4445; Head Office: 807-623-3013 

 

ADDENDUM #1 
 
Project Name: 

City of Kenora LOTW Museum 

Roof Renovation and Solar Array 

Installation 

TBTE Project No.: 22-144L Date Issued: March 18, 2026 

   

 

The Request for Tender documents (ITT #781-001-23) is hereby amended as follows: 

 

ITEM 
REFERENCE 

SPECIFICATION 
SECTION OR DRAWINGS 

DESCRIPTION 

1 

Roof Sheathing 

Inspection, Replacement 

and Pricing Revision 

Contractor shall provide a separate unit price for 

replacing any damaged roof sheathing. Unit rates 

shall be provided on a per square foot basis, in 

accordance with the front-end documents.  

 

Refer to the enclosed drawing 22-144L-A101 for 

details. 

2 
Roofing Material 

Specification Revision 

The roofing material specifications are hereby 

revised from exposed fastner to standing seam 

metal roofing. 

 

Refer to the enclosed drawing 22-144L-A102 for 

details. 

3 

Fascia Material 

Specification and 

Construction Method 

Revision 

The fascia material specification and construction 

methods are hereby revised. 

 

Refer to detail A201-1 on the enclosed drawing 22-

144L-A02 for details. 

4 

Revisions to the Electric 

Heat Trace Installation 

Methods 

Contractor shall utilize the existing GFCI located 

below the roof’s eaves for the high wattage electric 

heat trace. 

 

Refer to the enclosed drawing 22-144L-A102 and 22-

144L-E101 for details.  

5 
Request for Equipment 

Equals 

The following solar panel equipment has been 

approved as equal for this project. 

 

All bidders shall provide approved equipment 

totaling to a capacity of no more than 10kW AC. 



  

 

 
815 Ottawa Street, Kenora, Ontario P0X 1C0 Kenora Office: 807-547-4445; Head Office: 807-623-3013 

   

 

 

Enclosed/Reference Material: 

1. 22-144L - City of Kenora - LOTW Museum Roof Renovation and Solar Array Installation – 

IFA 1 – March 18, 2026. 

2. Equal Solar Equipment 

 

 

END OF DOCUMENT 

6 Solar Array Configuration 

The solar array configuration is shown as a basis for 

design. Other solar array configurations will be 

acceptable and will be coordinated with the 

successful bidder during the construction phase. 

The Contractor must ensure that the setbacks 

identified on the drawings are maintained.  



CITY OF KENORA
LAKE OF THE WOODS MUSEUM - ROOF RENOVATION AND SOLAR ARRAY INSTALLATION

ARCHITECTURAL:

MARCH, 2026

22-144L-A101 ROOF DEMOLITION PLAN

22-144L-A102 ROOF RENOVATION PLAN

22-144L-A201 DETAILS & SPECIFICATIONS

Office: (866) 624-8378 
E-mail: info@tbte.ca

CONSULTING  GROUP
TBT  ENGINEERING

22-144L-E101 PROPOSED SOLAR ARRAY LAYOUT

22-144L-E102 MECHANICAL/ELECTRICAL ROOM LAYOUT, SINGLE LINE DIAGRAM

22-144L-E201 DETAILS & SPECIFICATIONS

ELECTRICAL:

Project Drawing List:



ROOF PLAN - DEMOLITION

CONSULTING  GROUP
TBT  ENGINEERING
Office: (866) 624-8378
E-mail: info@tbte.ca

GENERAL NOTES

“ ” 



ROOF PLAN - RENOVATION

CONSULTING  GROUP
TBT  ENGINEERING
Office: (866) 624-8378
E-mail: info@tbte.ca

GENERAL NOTES

“ ” 



TYPICAL ROOFING TRIMS

R1

CONSULTING  GROUP
TBT  ENGINEERING
Office: (866) 624-8378
E-mail: info@tbte.ca

ARCHITECTURAL SPECIFICATION
GENERAL INSTRUCTION

“ ”

GENERAL CONSTRUCTION NOTES

– 

– 

– 

– ]

GENERAL DEMOLITION NOTES

WOOD FRAMING

”

”

ARCHITECTURAL SPECIFICATION - CONTINUED

NEW ROOF - MATERIALS

”

” ”

”

”

RENOVATED PARAPET - SECTION2
A201

RENOVATED ROOF - SECTION1
A201

R1 - NEW ROOF CONSTRUCTION



ROOF PLAN - SOLARY ARRAY LAYOUT

CONSULTING  GROUP
TBT  ENGINEERING
Office: (866) 624-8378
E-mail: info@tbte.ca

DRAWING NOTES

GENERAL NOTES

“ ” 



CONSULTING  GROUP
TBT  ENGINEERING
Office: (866) 624-8378
E-mail: info@tbte.ca

MECHANICAL/ELECTRICAL ROOM LAYOUT1
E102

SINGLE LINE POWER DISTRIBUTION DIAGRAM

CABLE LEGEND

DISTRIBUTED GENERATION SYSTEM INFORMATION

EQUIPMENT

SYSTEM POWER OUTPUT



CONSULTING  GROUP
TBT  ENGINEERING
Office: (866) 624-8378
E-mail: info@tbte.ca

ELECTRICAL SPECIFICATION
GENERAL INSTRUCTION

PANELBOARDS

CONDUITS

WIRING

ELECTRICAL SPECIFICATION - CONTINUED
BOXES

IDENTIFICATION

“ ”

GROUNDING

DISCONNECT SWITCHES

PHOTOVOLTAIC SYSTEM - GENERAL

PHOTOVOLTAIC SYSTEM - IDENTIFICATION

PHOTOVOLTAIC SYSTEM - COORDINATION & CONNECTION

DG SYSTEM
DISCONNECT

VOLTAGE: 120/208V
CURRENT: 26.58A

PHOTOVOLTAIC SYSTEM IS EQUIPPED
WITH RAPID SHUTDOWN.

WARNING
POWER SUPPLIED FROM MORE THAN

ONE SOURCE.

OPEN ALL SOURCE DISCONNECTING
MEANS TO ENSURE COMPLETE

DE-ENERGIZATION OF THE EQUIPMENT

LAKE OF THE WOODS MUSEUM
300  MAIN ST. SOUTH, KENORA, ON

10kW DISTRIBUTED GENERATING SYSTEM

TO UTILITY
GRID

DG SYSTEM
DISCONNECT #1

BI-DIRECTIONAL
UTILITY METER

PHASE
PROTECTION

RELAY

SOLAR ARRAY
PANELBOARD

120/208V

MICRO
INVERTER

SOLAR
PANEL

SOLAR
PANEL

SOLAR
PANEL

SERVICE ENTRANCE
SWITCHGEAR 120/208V

MICRO
INVERTER

MICRO
INVERTER

SOLAR PANEL ARRAY

33 x SOLAR PANELS AND
MICRO-INVERTERS

(290VA EA)

SYSTEM OUTPUT
AT DG DISCONNECT

VOLTAGE: 120/208V
CURRENT: 26.58A
POWER: 9.57kVA

DG SYSTEM
DISCONNECT #2

LABELLING  - PANEL 'MDP' - METER LOCATION LABELLING  - DG SYSTEM DISCONNECT 1&2

LABELLING  - PANEL 'SAP'

PV SYSTEM
AGGREGATE PANEL
DO NOT ADD, REMOVE, OR RELOCATE

ANY CIRCUITS FROM THIS PANEL

OPEN ALL SOURCE DISCONNECT
CIRCUITS TO ENSURE COMPLETE

DE-ENERGIZATION OF THE EQUIPMENT

LABELLING  - PANEL 'MDP' - ADJACENT SOURCE DISCONNECT

ELECTRICAL SPECIFICATION - CONTINUED

PHOTOVOLTAIC SYSTEM - EQUIPMENT

NOTES



IEC �����, IEC �����, UL �����
ISO����:����: ISO Quality Management System
ISO�����: ����: ISO Environment Management System
ISO�����: ����: Occupational Health and Safety
IEC�����: Guideline for module design qualification and 
type approval

Complete System and 
Product Certifications

���~���W

Advanced HPDC cell technology 
delivers superior module efficiency 
up to ��.�%

LR�-��HGBB

LONGi Solar Technology (Canada) Inc. |  ��/F, ����th Avenue S.W., Calgary, Alberta T�P�G�  |  us-info@longi.com  |  https://www.longi.com/us

N-type HPDC High Efficiency Bifacial Dual Glass Module

All Black

Warranty for 
Extra Linear Power Output

��-year

Warranty for
Materials and Processing

��-year

W

Lower temperature coefficient of 
Pmax: -�.�� %/ °C， more power 
production at higher ambient 
temperatures

Anti-LID, anti-LeTID, and anti-PID 
with low power degradation

Excellent low irradiance 
performance

LONGi Lifecycle Quality ensures 
high product quality and long-term 
performance

HPDC

Weather resistant and certified to 
withstand rain, hail, wind, and 
snow

For 
Canadian Market



���%
��%

��.�%

87.4%

� �� ��� �� �� ��

LR�-��HGBB ���~���W
 ��.�%
MAX MODULE 

EFFICIENCY

 �~�%
POWER 

TOLERANCE

HALF-CELL 
Lower operating temperature

 <�%
FIRST YEAR

POWER DEGRADATION

 �.�%
YEAR �-��

POWER DEGRADATION 

Additional Value

��-Year Power Warranty

 
Modul Type

Testing Condition 

Max  Power(Pmax/W) 

Open Circuit Voltage(Voc/V)  

Short Circuit Current  (Isc/A) 

Voltage at Maximum Power  (Vmp/V)  

Current at Maximum Power (Imp/A)  

Module Efficiency (%) 

STC

���

��.��

��.�� 

��.�� 

��.��

NOCT

���

��.��

��.��

��.��

��.��

LR�-��HGBB-���W
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��.�� 
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LR�-��HGBB-���W

��.�

Electrical Characteristics       STC : AM�.�   ����W/m�   ��℃            NOCT : AM�.�   ���W/m�   ��℃   �m/s             Test uncertainty for Pmax: ±�%

Pmax /W

���

���

���

���

���

Voc/V

��.�� 

��.��

��.��

��.�� 

��.�� 

Isc /A

��.�� 

��.�� 

��.��

��.�� 

��.��

Vmp/V

��.�� 

��.�� 

��.��

��.��

��.��

Imp /A

��.�� 

��.��

��.��

��.�� 

��.�� 

Pmax gain

�%

��%

��%

��%

��%

Electrical characteristics with different rear side power gain （reference to ���W front）

Mechanical Parameters
Cell Orientation ��� (�×��)

Junction Box IP�� 

 

Glass Dual  glass, �.�+�.�mm heat strengthened glass

Frame  Anodized aluminum alloy frame

Weight ��kg

Dimension ����×����×��mm

Packaging ��pcs per pallet / ���pcs per ��’GP / ���pcs per ��’HC

�mm�, +���, -���mm/±����mm 
length can be customized

Output Cable

Mechanical Loading 
Front Side Maximum Static Loading (e.g. snow, wind) ����Pa 

Rear Side Maximum Static Loading (e.g. wind) ����Pa 

Hailstone Test ��mm Hailstone at the speed of ��m/s

Temperature Ratings (STC)
Temperature Coefficient of  Isc +�.���%/℃

Temperature Coefficient of  Voc -�.���%/℃

Temperature Coefficient of  Pmax -�.���%/℃

Operating Parameters

φPmax：��±��%
φVoc：��±�%
φIsc：��±��%

Bifaciality

Protection Class Class II

Nominal Operating Cell Temperature ��±�℃
Maximum Series Fuse Rating ��A 
Maximum System Voltage DC����V (IEC/UL) 
Power Output Tolerance � ~ �%
Operational Temperature -��℃ ~ +��℃ 

UL Type ��
IEC Class C

Fire Rating

Specifications included in this datasheet are subject to 
change without notice. LONGi reserves the right of final 
interpretation. （��������）DG

C

��

�

�.�
A-A

��

��

B-B
��

��

Tolerance: 
Length:  ±�mm
Width:  ±�mm

B B

A
A

Units: mm

��
��

��
��

����
����
����

C

LONGi Solar Technology (Canada) Inc.
��/F, ����th Avenue S.W., Calgary, Alberta T�P�G�
us-info@longi.com
https://www.longi.com/us
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IQ8 Commercial Microinverters  
 
The high-powered, smart grid-ready Enphase IQ8P-3P and IQ8H-3P Microinverters are 
specifically designed for 120/208 VAC (4-wire) three-phase interconnection for small 
commercial solutions. 

Each microinverter integrates with the IQ Gateway Commercial 2 and the Enphase App 
monitoring and analysis software. 

With simplified design, improved energy harvesting, and advanced monitoring, 
microinverters offer true peace of mind during operation and maintenance.

Easy to install

•	 Lightweight and compact with 
plug-and-play connectors 

•	 Power line communication (PLC) 
between components 

•	 Faster installation 

High productivity and reliability 

•	 More than one million cumulative 
hours of testing 

•	 Class II double-insulated enclosure 

•	 Optimized for the latest high-
powered PV modules

Smart grid-ready

•	 Complies with the latest advanced 
grid support

•	 Remote automatic updates for the 
latest grid requirements

•	 Configurable to support a wide 
range of grid profiles

•	 Meets IEEE 1547 (UL 1741-SB) 
requirements

DATA SHEET

© 2025 Enphase Energy. All rights reserved. Enphase, the e and CC logos, IQ, and certain other marks listed at  
https://enphase.com/trademark-usage-guidelines are trademarks of Enphase Energy, Inc. in the U.S. and other countries. 
Data subject to change.

The IQ Series Microinverters extend the reliability standards set forth by previous 
generations and undergo over a million hours of power-on testing, enabling Enphase to 
provide an industry-leading warranty of up to 25 years.*

* 25-year warranty is valid, provided an internet-connected IQ Gateway is installed.

U.  S .

https://enphase.com/trademark-usage-guidelines
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IQ8 Commercial Microinverters
INPUT DATA (DC) UNITS IQ8P-3P-72-E-US/ IQ8P-3P-72-E-DOM-US1 IQ8H-3P-72-E-US2

Commonly used modules for pairing3 W 380–640 320–540

Module compatibility3 — 54-cell/108-half-cell, 60-cell/120-half-cell, 66-cell/132-half-cell and 72-cell/144-half-cell

Maximum input DC voltage V 63

Peak power tracking voltage V 35.5–53 28.5–45

Operating range V 16–63

Min./Max. start voltage V 21/63

Max. DC continuous current (module Imp) A 14

Max. input DC short-circuit current A 25

Max. DC short-circuit current  
(module Isc) A 20

Overvoltage class DC ports — II

DC port backfeed current A 0

PV array configuration — 1 x 1 ungrounded array; no additional DC side protection required; AC side protection requires max. 
20 A per branch circuit

OUTPUT DATA (AC) UNITS IQ8P-3P-72-E-US/ IQ8P-3P-72-E-DOM-US1 IQ8H-3P-72-E-US2

Peak output power VA 480 384

Maximum continuous output power VA 475 380

Nominal (L-L) voltage/range4 V 208/183–229 220/198–242 208/183–229 220/198–242

Maximum continuous output current A 2.28 2.16 1.83 1.73

Nominal frequency Hz 60

Extended frequency range Hz 47–68

Maximum microinverters per 20 A  
three-phase branch circuit5 — 12 15

Overvoltage class AC port — III

Power factor setting — 1.0

Power factor (adjustable) — 0.85 leading ... 0.85 lagging

EFFIC IENCY UNITS IQ8P-3P-72-E-US/ IQ8P-3P-72-E-DOM-US1 IQ8H-3P-72-E-US2

Peak efficiency % 97.8 97.7

CEC weighted efficiency % 97.5 96.5

MECHANICAL DATA IQ8P-3P-72-E-US/ IQ8P-3P-72-E-DOM-US1 IQ8H-3P-72-E-US2

Ambient temperature range -40°F to 149°F (-40°C to 65°C)

Relative humidity range 4% to 100% (condensing)

DC connector type6 Enphase EN4 bulkhead; ECA-EN4-S22-12:EN4 (TE PV4-S SOLARLOK) 150 mm/5.9" to Stäubli MC4 adapter cable 
pair (default supply)7

Dimensions (H × W × D) 10.4” × 7.9” × 1.4” (265 mm × 200 mm × 35 mm) without bracket

Weight 3.5 lb (1.6 kg)

Cooling Natural convection

Approved for wet locations Yes

Enclosure Class II double-insulated, corrosion-resistant polymeric enclosure

Environmental category/UV exposure 
rating Outdoor—NEMA Type 6/IP67
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FEATURES IQ8P-3P-72-E-US/ IQ8P-3P-72-E-DOM-US1 IQ8H-3P-72-E-US2

Communication Power line communication (PLC)

Monitoring Enphase App monitoring and analysis software. Both options require the installation of an                                                        
IQ Gateway Commercial 2.

Compliance

CA Rule 21 (UL 1741-SB), UL 62109-1, UL 1741/IEEE 1547, FCC Part 15 Class B, ICES-0003 Class B, CAN/
CSA-C22.2 NO. 107.1-01. This product is UL Listed as PV rapid shutdown equipment and conforms with            
NEC 2014, NEC 2017, and NEC 2020 section 690.12 and C22.1-2018 Rule 64-218 rapid shutdown of PV systems 
for AC and DC conductors, when installed according to manufacturer’s instructions.

1IQ8P-3P-72-E-DOM-US is made in the USA. The PCBA, electrical parts, and enclosure are domestically manufactured to meet the eligibility requirements for the ITC domestic 
content bonus adder. 
2IQ8H-3P-72-E-US is no longer being manufactured,
3Pairing PV modules with wattage above the limit may result in additional clipping losses. See the compatibility calculator at https://link.enphase.com/module-compatibility. 
4Nominal voltage range can be configured if required by the utility. For interconnection to system voltages other than 120/208 VAC (4-wire) three-phase, a transformer is required 
to connect to the grid.  
5Limits may vary. Refer to local requirements to define the number of microinverters per branch in your area. 
6Enphase IQ8P-3P and IQ8H-3P Microinverter bulkhead and adapter cable male/female DC connectors must only be mated with the identical type and manufacturer brand of 
male/female connectors. 
7Qualified per UL subject 9703.

https://link.enphase.com/module-compatibility
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Revision history
REVIS ION DATE DESCRIPT ION

DSH-00236-6.0    April 2025 Added a new footnote to SKU IQ8H-3P-72-E-US stating that it is no longer being manufactured.

DSH-00236-5.0    October 2024 Removed the reference for preliminary testing for IQ8P-3P-72-E-DOM-US SKU.

DSH-00236-4.0    August 2024 Added information about IQ8P-3P-72-E-DOM-US.

DSH-00236-3.0    February 2024 Modified “208V three-phase” to “208Y VAC three-phase on page 1.

DSH-00236-2.0    November 2023 Updated the specifications.

DSH-00236-1.0    October 2023 Initial release.

Previous releases.

© 2025 Enphase Energy. All rights reserved. Enphase, the e and CC logos, IQ, and certain other marks listed at  
https://enphase.com/trademark-usage-guidelines are trademarks of Enphase Energy, Inc. in the U.S. and other countries. 
Data subject to change.

https://enphase.com/trademark-usage-guidelines




485-505 W
High efficiency bifacial single glass module

TS-BBT54-G11

30  years  l i fespan br ings  10-30% 
additional power generation comparing 
with conventional P-type module.

N-type solar cell has no LID naturally 
which can increase power generation.LID

Bifacial technology allows for the 
harvesting of up to an additional 25% 
energy from the rear side of the module.

Enhanced light trapping and optimized 
current collection contribute to the 
improvement of both module power 
output and reliability.

Industry leading lowest thermal 
coefficient of power.

Excellent low irradiance performance.

100% triple EL test 
enables remarkable reduction of 
module hidden crack rate.

Design optimized for lower operating 
current, resulting in minimized hot 
spot loss and improved temperature 
coefficient.

Certified to withstand: 
wind load (5400 Pa) and 
snow load (2400 Pa).

RE  INSURANCE

LINEAR PERFORMANCE WARRANTY

15 years

Product quality & 
process guarantee

0.40%

Annual degradation 
Over 30 years

years

Linear power 
guarantee

30

years30

87.4%

99%
100% 

151 5

Additional value from Thornova Solar's linear warranty

COMPREHENSIVE CERTIFICATES

ISO 9001: 
ISO 14001:
ISO 45001: 

Quality Management System
Environmental Management System Standard
International Occupational Health and 
Safety Assessment System Standard 

* Different markets have different certification requirements. Also,  the products are under rapid innovation.   
   Please confirm the certification status with regional sales representatives.

Guaranteed 
Power 

Performance

www.thornovasolar.com/ca For Canada

* Optional performance warranty insurance. Please contact our local sales staff for more information.



 

 

Model of modules TS-BBT54(485)-G11 TS-BBT54(490)-G11 TS-BBT54(495)-G11 TS-BBT54(500)-G11 TS-BBT54(505)-G11

STC NOCT STC NOCT STC NOCT STC NOCT STC NOCT

Peak power - Pmp (W) 485 371 490 375 495 378 500 382 505 386 

Open circuit voltage - Voc (V) 39.20 37.10 39.50 37.40 39.80 37.70 40.10 38.00 40.40 38.30 

Short circuit current - Isc (A) 15.77 12.72 15.80 12.74 15.83 12.76 15.86 12.78 15.89 12.80 

MPP voltage - Vmp (V) 32.68 30.86 32.88 31.08 33.10 31.30 33.30 31.52 33.50 31.73 

MPP current - Imp (A) 14.85 12.02 14.91 12.05 14.97 12.08 15.03 12.11 15.08 12.15 

Module efficiency - ηm (%) 21.8 22.0 22.3 22.5 22.7

Peak power - Pmp (W) 538 543 549 555 560

Open circuit voltage - Voc (V) 39.2 39.5 39.8 40.1 40.4

Short circuit current - Isc (A) 17.47 17.51 17.54 17.57 17.61

MPP voltage - Vmp (V) 32.68 32.88 33.1 33.3 33.5

MPP current - Imp (A) 16.45 16.52 16.59 16.65 16.71

Irradiance ratio (rear/front) 13.5 % 

STC    (Standard Testing Conditions): Irradiance 1000W/m2, Cell Temperature 25 ℃ , Spectra at AM1.5
NOCT (Nominal Operating Cell Temperature): Irradiance 800W/m2, Ambient Temperature 20℃ , Spectra at AM1.5, Wind at 1m/s

MODULE DIMENSIONS (MM)

* The unmarked tolerance is ±1 mm
Length shown in mm

Front Side Back

2×54 cellsELECTRICAL CHARACTERISTICS

ELECTRICAL CHARACTERISTICS WITH DIFFERENT POWER BIN (REFERENCE TO 13.5% IRRADIANCE RATIO) 

STRUCTURAL CHARACTERISTICS
Module dimension (L*W*H) 1961 x 1134 x 35 mm (77.20 x 44.65 x 1.38 inch)

Weight 24.0 kg   (52.91 lbs)

Number of cells 108 cells

Cell N-type monocrystalline

Glass Tempered, 3.2 mm AR, High transmittance, Low iron

Backsheet Transparent black mesh backsheet

Frame Anodized aluminum alloy

Junction box IP68, 3 diodes

Output wire 4.0 mm2

Wire length 300 mm / 1200 mm / Customized length

Connector MC4 - EVO2

Packing specification 31 pcs/Pallet; 682 pcs/40’HQ

Scan the QR code to
get more information

v2024.8.9

* The parameters delineated within this datasheet, both technical and monetary, may exhibit variations contingent upon the region. Thornova Solar provides no warranty 
as to their absolute accuracy. Owing to our unceasing commitment to innovation, research, development, and product enhancement, Thornova Solar retains the discretion 
to amend any information encapsulated in this datasheet without any preceding notification. Clients are urged to procure the most recent iteration of this datasheet and 
incorporate it as an intrinsic component of the legally binding agreement ratified by both parties. The English rendition of this datasheet serves purely as a point of reference. 
Should discrepancies arise between the English text and versions rendered in other languages, the stipulations of the English version shall take precedence.

Web: www.thornovasolar.com                                       E-mail: info@thornovasolar.com

Temperature coefficient (Pmax) -0.29 %/℃                              

Temperature coefficient (Voc) -0.28 %/℃

Temperature coefficient (Isc) +0.04 %/℃

Nominal operating cell temperature 45±2 ℃

TEMPERATURE RATINGS

Power tolerance (W) (0,+5)

Maximum system voltage (V) 1500

Maximum rated fuse current (A) 30

Current operating temperature (℃ ) -40~+85 ℃

Bifaciality 80±5%

OPERATING PARAMETERS

Front side maximum static loading (Pa) 5400

Rear side maximum static loading (Pa) 2400

Hailstone test (mm) 35

MECHANICAL LOADING

Temperature Dependence
of lsc,Voc,Pmax

Current-Voltage & Power-Voltage
Curves (505 W)
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PRODUCT FEATURES

WIRING SCHEMATIC

APsystems introduces its 2nd generation of native 3-phase quad microinverters, reaching unprecedented power 
outputs of 1728VA (for 208V) and 1800VA (for 480V) to harness the power of today’s high-output PV modules. 
The QT2 microinverter gives commercial installers a powerful plug-and-play MLPE inverter that installs faster 
than competing solutions and is inherently compliant to rapid shutdown requirements.

With balancing 3-phase output, 4 DC inputs and encrypted ZigBee wireless, installers and system owners alike 
benefit from new QT2 architecture platform. The innovative design facilitates thermal dissipation while maximizing 
power production. The components are encapsulated with silicone to reduce stress on the electronics, dissipate 
heat, enhance waterproof properties, and ensure maximum reliability of the system. 24/7 access to performance 
data through apps or APsystems EMA web-based portal facilitate remote diagnosis and troubleshooting. 

The new QT2 is grid interactive through its Reactive Power Control (RPC) feature, designed to better manage 
photovoltaic power spikes in the grid. At 96.5% peak efficiency and improved reliability, the QT2 is a game changer 
for commercial solar.

Leading the Industry in
Solar Microinverter Technology

QT2

•	 Designed for 3-phase grid connection (208V or 
480V)

•	 Single unit connects to 4 modules, 2 MPPTs, mo-
dule-level DC voltage

•	 Maximum continuous AC output power 1728VA @ 
208V, 1800VA @ 480V

•	 Engineered to harness today’s high-capacity PV 
modules (Maximum input current 20A)

•	 Integrated safety protection relay
•	 Adjustable power factor
•	 Balancing 3-phase output
•	 Compatible with both △ and Y 3-phase grid

The most powerful 3-phase 
Quad microinverter

2023/03/14 Rev1.3



Datasheet | QT2 3-Phase Microinverter 

Region
Model

Input Data (DC)
Recommended PV Module Power (STC) Range 315Wp-670Wp+

Peak Power Tracking Voltage 30V-45V

Operating Voltage Range 26V-60V

Maximum Input Voltage 60V

Maximum Input Current 20A x 4

Maximum input short circuit current 25A per input

Output Data (AC)
Maximum Continuous Output Power 1728VA 1800VA

Nominal Output Voltage/Range(1) 208V/183V-229V 480V/422V-528V

Adjustable Output Voltage Range 166V-240V 385V-552V

Nominal Output Current 4.8Ax3 2.17Ax3

Maximum Output Fault Current (ac) And Duration L-L:85.4Apk, 13.6ms of 
duration, 4.967Arms 

L-L:35.1Apk, 13.9ms of 
duration, 2.199Arms 

Nominal Output Frequency/Range(1) 60Hz/58.8Hz-61.2Hz(HECO:57Hz-63Hz)

Adjustable Output Frequency Range 55Hz-65Hz

Power Factor(Default/Adjustable)  0.99/0.8 leading...0.8 lagging

Maximum Units per 30A branch(2) 5 11

AC Bus Cable 10AWG

Mechanical Data
Operating Ambient Temperature Range(3) -40 °F to +149 °F (-40 °C to +65 °C )

Storage Temperature Range -40 °F to +185 °F (-40 °C to +85 °C )

Dimensions (W x H x D) 14” × 9.5” × 1.8” (359mm X 242mm X 46mm)

Weight 13 lbs (6kg)

DC Connector Type Stäubli MC4 PV-ADBP4-S2&ADSP4-S2

Cooling Natural Convection - No Fans

Enclosure Environmental Rating Type 6

Efficiency
Peak Efficiency 96.5%

CEC Efficiency 96% 95.5%

Nominal MPPT Efficiency 99.5%

Night Power Consumption 80mW 200mW

Features
Communication (Inverter To ECU)(4) Encrypted ZigBee

Isolation Design High Frequency Transformers, Galvanically Isolated

Energy Management Energy Management Analysis (EMA) system

Warranty(5) 10 Years Standard ; 25 Years Optional

Compliances
Safety, EMC & Grid Compliances UL1741; CSA C22.2 No. 107.1-16; CA Rule 21 (UL 1741 SA);

UL 1741SB; SRD-V2.0; IEEE1547; FCC Part15; ANSI C63.4; 
ICES-003; NEC2014&NEC2017 Section 690.11 DC Arc-Fault
circuit; Protection NEC2014&NEC2017 Section 690.12 Rapid

Shutdown of PV systems on Building; NEC 2020

APsystems
8701 N. Mopac Expy, Ste 160, Austin, TX 78759 | APsystems.com

(1) Nominal voltage/frequency range can be extended beyond nominal if required by the utility.   
(2) Limits may vary. Refer to local requirements to define the number of microinverters per branch 
in your area. 
(3) The inverter may enter to power de-grade mode under poor ventilation and heat dissipation 
installation environment. 
(4) Recommend no more than 80 inverters register to one ECU for stable communication. 
(5) To be eligible for the warranty, APsystems microinverters need to be monitored via the EMA 
portal. Please refer to our warranty T&Cs available on usa.APsystems.com.

© All Rights Reserved
Specifications subject to change without notice please ensure you 
are using the most recent update found at usa.APsystems.com or 
canada.APsystems.com

USA/Canada

QT2-208 QT2-480

Meets the standard 
requirements for Distributed 
Energy Resources (UL 1741) 
and identified with the CSA 
Listed Mark






