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________________________________________ 

_____________________________________________________________________________________________ 
_____________________________________________________________________________________________ 
_____________________________________________________________________________________________ 

Sheet No. 49.29-Q 
Effective May 27, 2021 

EXHIBIT A 

DESCRIPTION OF HYBRID MICROGRID 

1. Microgrid Operator Information 

Name (print): 

Property Address: 

City: State: Zip: 

Meter # (if applicable): TMK: 

Phone: Cell: Email: 

 Mailing Address is the same as the Property Address 

Mailing Address: 

City: State: Zip: 

Name of Person Authorized to Sign on behalf of Microgrid Operator: 

Hawaii Gross Excise Tax License Number of Microgrid Operator: 

Description of the electrical boundaries of the Hybrid Microgrid: 

__________________________________________________________________(use additional sheet if necessary) 

2. Electrical Contractor 

Electrical Contractor: Hawai`i License #: 

Mailing Address: 

City: State: Zip: 

HAWAIIAN ELECTRIC COMPANY, INC. 

Order No. 37886 Dated May 17, 2021, Docket No. 2018-0163 
Transmittal Letter Dated May 27, 2021  



  
  

  
 

 
 

        
 

                
           

            
         

 
            

      
 

 
 

  

 
    

 
 

 
 

 
 

          
   

  

 

 
    

 
 

Sheet No. 49.29-R 
Effective May 27, 2021 

Phone: Cell: Email: 

Supply certification that the generating system will be installed and inspected in compliance with the local
Building/Electrical code of the County of: Honolulu Maui Hawai`i 

Generating System Building Permit # (to be filled out by the Company 
upon the Company’s approval and execution of Agreement): 

Interconnection Date (to be filled out by the Company upon the Company’s 
approval and execution of the Agreement): 

Insurance 

Insurance Carrier: 

General Hybrid Microgrid Technical Information (Attached) 
The attached technical information should clearly describe and illustrate the defined electrical boundaries of the proposed 
Hybrid Microgrid. 
 Microgrid Single Line  Microgrid Three Line Diagram  Microgrid Relay 

Diagram List and Trip
Scheme (if 

 Map Showing Defined applicable) 
Electrical Boundaries 

HAWAIIAN ELECTRIC COMPANY, INC. 

Order No. 37886 Dated May 17, 2021, Docket No. 2018-0163 
Transmittal Letter Dated May 27, 2021  



  
  

  
 

 
 

   

  

 
   

  
   

   
  

 
 

       

      

    

 
 
 

        
  
 

        

              
  

 
       

  
 
 

 
 

 
  

 
 

 

      

      

      

      

     

 

 
 
 
 
 
 

   

   

Sheet No. 49.29-S 
Effective May 27, 2021 

5. Generator Qualifications 

Generator Type(s) included in Hybrid Microgrid: 

 Photovoltaic  Non-Photovoltaic DC  Other: 
with DC Inverter Generator ___________ 

Total aggregate rated capacity of the Hybrid Microgrid: Grid-Connected Mode _____kW  Island Mode: ____kW 

Total energy capability over a 24-hour period of the Hybrid Microgrid: Island Mode____ kWh 

Interconnecting Equipment Technical Data 

Equipment Information: 

Estimated peak demand of the Hybrid Microgrid: Grid-Connected ____kW Island Mode ____kW 

Manufacturer: Catalog #: 

Type: Rated Amps: Rated Volts: 

 Fused or Non-Fused | Single Phase or Three Phase | Uses multiple disconnects 
Mounting Location: 

7. Generator Facility Technical Information for Generating Facilities utilized during Island Mode System Information: 

Generator 
Technology Manufacturer Model 

Interconnection 
Application No. 

Location (Service 
Address) 

Peak AC 
Output Rating 

(kW) 

Total Rated Capacity (kW): 

Reserved Not Applicable 

HAWAIIAN ELECTRIC COMPANY, INC. 

Order No. 37886 Dated May 17, 2021, Docket No. 2018-0163 
Transmittal Letter Dated May 27, 2021  



Sheet No. 49.29-T 
Effective May 27, 2021 

9. Interconnecting Equipment Technical Data 
Transformer Data Not Applicable 

  
  

  
 

 
 

 
 

     
    

            
         

           
         

       
          

       

    
            

 
  

      
            

       

 
  

 

 
 

 

 
 

 

     
        

      
    
    
    
    

 
        

         
      

    
    
    
    
    
    

      
 

 
 

  
 

 

  

    
    
    

A copy of transformer Nameplate and Manufacturer’s Test Report may be substituted 
Transformer Primary (Volts): Transformer Secondary (Volts): 
 Delta Wye Wye Grounded Delta  Wye 
Size: KVA Transformer Impedance: % on 
Transformer Fuse Data 
Attach fuse manufacturer’s Minimum Melt & Total Clearing Time-Current Curves 

 Wye Grounded 
KVA Base 

Not Applicable 

 At Primary Voltage At Secondary Voltage 

Manufacturer: 
Transformer Protection (if not fuse) 

Type: Size: Speed: 
Not Applicable 

Please describe: 
Generator Main Circuit Breaker 
A copy of circuit breaker’s Nameplate and Specification Sheet may be substituted 

Not Applicable 

Manufacturer: Type: 

Continuous 
Load Rating 
(Amps): 

Interrupting 
Rating 
(Amps): 

Trip 
Speed 
(Cycles): 

Feeder Circuit Breaker Not Applicable 
Attach copy of any proposed Time-Overcurrent Coordination Curves 

Manufacturer Type Style/Catalog No. Proposed Setting 

Current Transformer Data  Not Applicable 
Attach copy of Manufacturer’s Excitation & Ratio Correction Curves 

Manufacturer Type Accuracy Class Proposed Ration 
/5 
/5 
/5 
/5 
/5 

Protection Devices  Not Applicable 

Interconnection Location 
(Service Address) 

Nearest Customer 
Protective Device 

Type 

Manufacturer Model 

HAWAIIAN ELECTRIC COMPANY, INC. 

Order No. 37886 Dated May 17, 2021, Docket No. 2018-0163 
Transmittal Letter Dated May 27, 2021  



  
  

  
 

 
 

    
 
 

 
     

     
 

 

 
 
 
 
 
 

        
 

      

Sheet No. 49.29-U 
Effective May 27, 2021 

 Not Applicable Generator Reactive Capability Curve (if available) 
Attach copy of Generator Reactive Capability Curve 

10. Feasibility Analysis 

Applicant elects to pursue a Feasibility Analysis with the Company pursuant to the Microgrid Services Tariff:
Yes No 

HAWAIIAN ELECTRIC COMPANY, INC. 

Order No. 37886 Dated May 17, 2021, Docket No. 2018-0163 
Transmittal Letter Dated May 27, 2021  



 
  

  
 

 
 

                 
              

 
 

           
   

    

  
    

     

 
  

             
   

    

                          
 

  
 

   
  

    
   

 
 

 
 

  
 

        
      

      
       

       
 

Sheet No. 49.29-P 
Effective May 27, 2021 

IN WITNESS WHEREOF, the Parties hereto have caused two originals of this Agreement to be executed by 
their duly authorized representatives. This Agreement is effective as of the date first set forth above. 

[MICROGRID OPERATOR] 

By:   _______________________________________________________ 
Signature Date 

Name (Print): 

Company Name 
(if applicable): 

Title (if applicable): 

[HAWAIIAN ELECTRIC COMPANY, INC., MAUI ELECTRIC COMPANY LTD., HAWAI‘I ELECTRIC 
LIGHT COMPANY, INC.] 

By: _______________________________________________________ 
Signature Date 

Name (Print): 

Title: 

MAILING ADDRESS [select as appropriate] 

[Hawaiian Electric Company, Inc. 
__________ Division 
P.O. Box 2750 
Honolulu, HI 96840] 

[Maui Electric Company, Ltd. 
Attn: ________________ 
P.O. Box 398 
Kahului, HI 96733-6898] 

[Hilo: Kona: 
HELCO Engineering HELCO Engineering 
Attn: Hybrid Microgrid Program Attn: Hybrid Microgrid Program 
54 Halekauila Street 74-5519 Kaiwi Street 
Hilo, HI 96720 Kailua-Kona, HI 96740] 

HAWAIIAN ELECTRIC COMPANY, INC. 

Order No. 37886 Dated May 17, 2021, Docket No. 2018-0163 
Transmittal Letter Dated May 27, 2021  
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	(b) Your Agreement and Hybrid Microgrid shall be subject to any future modifications ordered by the Commission. You agree to pay for any costs related to such Commission-ordered modifications.
	7. Installation.
	8. Interconnection Facilities.
	9. Meters.  As necessary, Company shall purchase, own, install and maintain a metering package suitable for measuring the electric energy to and from the Microgrid.  If a metering package is required, (a) the metering point shall be as close as possib...
	Company shall provide at least twenty-four (24) hours' notice to Microgrid Operator prior to any test it may perform on the meters or metering equipment.  Microgrid Operator shall have the right to have a representative present during each such test. ...
	10. Continuity of Service.  The Company may (1) disable the operation of the Hybrid Microgrid, or (2) require the Microgrid Operator to enter into Island Mode:
	17. No Material Changes to Hybrid Microgrid After Commencement of Construction. After commencement of construction and thereafter during the Term, Microgrid Operator agrees that no material changes or additions to the Hybrid Microgrid shall be made wi...

	19. Good Engineering Practice.
	21. House Power. The Company will sell House Power to the Microgrid Operator under the rate schedule in force for the class of Customer to which the Microgrid Operator belongs.  A separate meter to record energy delivered to the Hybrid Microgrid may b...
	22.   Microgrid Services Tariff.
	23. Requirements Applicable to the Microgrid Operator’s Relationship with its Participants. The Microgrid Operator must comply with the following:
	24. Microgrid Operator represents, warrants and covenants.  Microgrid Operator represents, warrants, and covenants that:
	25. Miscellaneous.
	MAILING ADDRESS [select as appropriate]
	EXHIBIT A
	EXHIBIT B
	(a) Resynchronization.  Under no circumstances shall Microgrid Operator, when separated from the Company System for any reason, reclose into the Company System without first obtaining specific approval to do so from the Company System operator.
	d. Certain Specifications for the Hybrid Microgrid Facility.
	(i) The Hybrid Microgrid shall comply with the following:
	A. Microgrid Operator shall install a ____ kV disconnect switch and all other items for its switching station (relaying, control power transformers, high voltage circuit breaker).  Bus connection shall be made to a manually and automatically (via prot...
	B. If applicable, Microgrid Operator shall provide within the Microgrid Operator Interconnection Facilities a separate, fenced area with separate access for Company.  Microgrid Operator shall provide all conduits, structures and accessories necessary ...
	C. Microgrid Operator shall ensure that the Microgrid Operator Interconnection Facilities have a lockable cabinet for switching station relaying equipment.  Microgrid Operator shall select and install relaying equipment acceptable to Company.  At a mi...
	E. Microgrid Operator's equipment also shall provide at a minimum: [NOTE: ADDITIONAL ITEMS AND DETAILS MAY BE ADDED PRIOR TO EXECUTION OF AGREEMENT UPON COMPLETION OF TECHNICAL REVIEW.]
	(i)  Interface with Company's RTU to provide telemetry of electrical quantities as identified by the Company;
	(ii)  Interface with Company's RTU to provide status of devices, as identified by the Company;
	(iii) Interface with Company's RTU to provide control to incrementally raise and lower the voltage target at the point of regulation operating in automatic voltage regulation control. If Company's RTU is unavailable, due to loss of communication link,...
	(ii) Interface with Company's RTU to provide active power control to incrementally limit net real power export from the Hybrid Microgrid and to incrementally remove the limit of the net real power export of the Hybrid Microgrid.  The incremental size ...
	e. Maintenance Plan.  Microgrid Operator shall maintain Microgrid Operator Interconnection Facilities in accordance with the following maintenance plan:
	f. Communications and Control Interface.
	(i) The acceptable method(s) of implementing the Hybrid Microgrid’s telemetry and control interface (“Communications and Control Interface”) requirements will be specified by the Company.  The Hybrid Microgrid will require a supervisory control interf...
	A. The Microgrid Operator shall provide and maintain in good working order all equipment, necessary to interface the Hybrid Microgrid with the Company System.  The Communications and Control Interface shall provide for remote monitoring and control of...
	B. Microgrid Operator shall not override Company's active power controls without first obtaining specific approval to do so from the Company System operator.
	(ii) The requirements of the Communications and Control Interface may be modified as mutually agreed upon in writing by the Parties.

	g. Control System Acceptance Test Procedures.
	(i) Conditions Precedent.  The Hybrid Microgrid will be required to complete a Control System Acceptance Test (“CSAT”).  The “CSAT” is a test performed on the centralized control system of the Hybrid Microgrid in accordance with the procedures set for...

	2. Performance Standards.
	a. Reactive Power Control.  Microgrid Operator shall control its reactive power by automatic voltage regulation control. Microgrid Operator shall automatically regulate voltage at a point, the point of regulation, between the Microgrid Operator's gene...
	b. Reactive Amount.
	(i) Microgrid Operator shall install sufficient equipment so that each Generating Facility part of the Hybrid Microgrid will have the ability to deliver or receive, at its terminal, reactive power as illustrated in the [generator capability] curve[s] ...
	(ii)  The Hybrid Microgrid shall contain equipment able to continuously and actively control the output of reactive power under automatic voltage regulation control reacting to system or Microgrid voltage fluctuations.  The automatic voltage regulatio...
	(iii) If the Hybrid Microgrid does not operate in accordance with this Section 2(b), Company may disconnect all or a part of the Hybrid Microgrid from Company System until Microgrid Operator corrects its operation (such as by installing capacitors at ...

	c. Ramp Rates.
	Microgrid Operator shall ensure that the ramp rate of the aggregate of the Hybrid Microgrid is less than the following limits for all conditions including start up, normal operations, curtailing and uncurtailing, Microgrid Operator adjusting the Hybri...
	 Maximum Ramp Rate Upward of [__] MW/minute for all periods. [TO BE DETERMINED FOLLOWING Technical Review.]
	Maximum Ramp Rate Downward of [__] MW/minute for all periods other than periods for which such maximum is not operationally possible because of rapid loss of solar resource.  [Ramp rates will be set equal to (Total Rated Capacity of the Microgrid / 3 ...
	d. Undervoltage Ride-Through. See Rule 14H
	e. Over Voltage Ride-Through.  See Rule 14H.

	f. Underfrequency ride-through.  See Rule 14H.
	g. Overfrequency ride-through.  See Rule 14H.
	h. Voltage Flicker.
	i. Harmonics.
	Harmonic distortion at the POI caused by the Facility shall not exceed the limits stated in IEEE Standard 519-2014, or latest version "Recommended Practices and Requirements for Harmonic Control in Electrical Power Systems".  Microgrid Operator shall ...
	j. Frequency Response.


	l. Information Security Requirements.
	(i) Safety and Security Procedures.  The Microgrid Operator shall maintain and enforce safety and security procedures to safeguard: all Company Confidential Information; all generation and telemetry data provided by the Microgrid Operator to the Compa...
	(ii) Exception to Certain NIST Requirements.  Company, at its sole and absolute discretion, may waive the requirements concerning NIST industry best practices as set forth in subsection (i)(A) and (B) above provided that Microgrid Operator implements ...
	prevent destruction, loss, alteration or unauthorized access to, use of, or tampering with, the Hybrid Microgrid, software and Company’s Confidential Information, including to protect the confidentiality and integrity of any of Company’s Confidential ...
	(iii) Security Breach.
	• In the event that Microgrid Operator discovers or is notified of a Security Breach, Microgrid Operator shall immediately (i) notify Company of such Security Breach, whether or not such breach has compromised any of Company Confidential information, ...
	m. Microgrid Operator Interconnection Facilities.
	3. Verification Testing.
	4. Inspection of the Hybrid Microgrid.
	5. Operating Records and Procedures.
	6. Changes to the Hybrid Microgrid, Operating Records, and Operating Procedures.
	7. Hybrid Microgrid Equipment List.
	8. All Requirements, Standards and Covenants are Material.  All of the performance standards, interconnection requirements, testing standards and other covenants of this Exhibit B are material to the safe and efficient operation of the Hybrid Microgri...
	EXHIBIT C
	2. Microgrid Operator Payment to Company for Company Interconnection Facilities,  Review of Hybrid Microgrid, and Review of Verification Testing
	3. Operation, Maintenance and Testing Costs
	EXHIBIT D
	[SCHEDULE I WILL BE REVISED TO REFLECT
	THE RESULTS OF TECHNICAL REVIEW]
	Schedule I to Exhibit E METHODS AND FORMULAS FOR MEASURING PERFORMANCE STANDARDS
	Schedule II ACCEPTANCE TEST GENERAL CRITERIA
	1. Interconnection:
	(a) Based on manufacturer's specification, test the local operation of the Hybrid Microgrid's ____kV breakers, which connect the Hybrid Microgrid to the Company System – must open and close locally using the local controls.  Test and ensure that the s...
	(b) Remotely test the operation of the Hybrid Microgrid's ___kV breakers which connect the Hybrid Microgrid to the Company System – must open and close remotely from Company's EMS.  Test and ensure that the status shown on the EMS is the same as the a...
	(c) Relay test engineers to connect equipment and simulate certain inputs to test and ensure that the protection schemes such as any under/over frequency and under/over voltage protection or the direct transfer trip operate as designed.  (For example,...
	(d) All ___kV breaker disconnects and other high voltage switches will be inspected to ensure they are properly aligned and operated manually or automatically (if designed).
	(e) Switching station inspections – The switching station may be inspected to test and ensure that the equipment that Microgrid Operator has installed is installed and operating correctly based upon agreed-to design.  Wiring may be field verified on a...
	(f) Communication testing – communication system testing to occur to ensure correct operation.  Detailed scope of testing will be agreed by Company and Microgrid Operator to reflect installed systems and communication paths to tie the Hybrid Microgrid...
	(g) Various contingency scenarios to be tested to ensure adequate operation, including testing contingencies such as loss of communications, and fault simulations to ensure that the Hybrid Microgrid's ___kV breakers open as they are designed to open. ...

	2. Witness Hybrid Microgrid protection scheme testing in Grid-Connected and Island Mode:
	(a) Company may have a representative on-site when Microgrid Operator performs any testing dealing with Microgrid Operator's protection schemes such as any under/over voltage or under/over frequency protection schemes to ensure they meet the performan...

	3. Telephone Communication in Grid-Connected and Island Mode:
	(a) Test to confirm Company has a direct line to the Hybrid Microgrid control room at all times and that it is programmed correctly.
	(b) Test to confirm that the Microgrid Operators can sufficiently reach Company System operator.

	4. Witness Hybrid Microgrid operation in Grid-Connected and Island Mode:
	(a) Company may have a representative on-site when Microgrid Operator performs any testing dealing with Microgrid Operator's operation in Grid-Connected and Island-Mode to ensure the performance requirements of this Agreement and the IRS are met.
	(b) Witness performance testing of Hybrid-Microgrid in Island Mode to ensure all Participants within the Hybrid Microgrid receive the same quality of power as from the Company.

	5. Witness Hybrid Microgrid Transitional Sequences:
	(a) Company may have a representative on-site when Microgrid Operator performs transition to Island-Mode to according to the predefined approach (seamless or break-before-make) to ensure the Hybrid-Microgrid successfully transitions to Island Mode.
	(b) Witness resynchronization of the Hybrid-Microgrid to the main grid and return to Grid-Connected Mode as designed, while maintaining appropriate power quality requirements.


	SCHEDULE III CONTROL SYSTEM ACCEPTANCE TEST CRITERIA
	[SCHEDULE III WILL BE REVISED TO REFLECT
	THE RESULTS OF TECHNICAL REVIEW]
	1. Telemetry and control test to verify the status and analog telemetry, and if the remote controls between the Company and the Hybrid Microgrid are working properly end-to-end.
	2. Disconnect and Island Mode test to verify if the Hybrid Microgrid's controls and the Communications and Control Interface with the Company are working properly.  The Test is generally conducted by the Microgrid Operator and witnessed by the Company.
	3. Control test for voltage regulation to verify the Hybrid Microgrid can properly perform automatic voltage regulation as defined in this Agreement.  Test is generally conducted by making small adjustments of the voltage setpoint and verifying by obs...
	4. Frequency regulation control test to verify the Hybrid Microgrid provides a frequency droop response as defined in this Agreement.  Test is generally conducted by making adjustments of the frequency reference setting and verifying by observation th...

	EXHIBIT F
	[EXHIBIT F MAY BE REVISED TO REFLECT
	THE RESULTS OF TECHNICAL REVIEW AND/OR
	FINAL INTERCONNECTION REQUIREMENTS STUDY]
	EXHIBIT G




