


 
 

 
 

  
   

 
   

 

  

   
 
 

 
 

 
 

 

   

 

 

BEFORE THE PUBLIC UTILITIES COMMISSION 


OF THE STATE OF HAWAI‘I 


In the Matter of the Application of )
	
) 

HAWAIIAN ELECTRIC COMPANY, INC. ) Docket No. 
) 

for approval to commit funds in excess of ) 
$2,500,000 (excluding customer contributions) ) 
for Project Item Y00291, Auiki Substation, and ) 
related approvals. ) 

) 

APPLICATION 

TO THE HONORABLE PUBLIC UTILITIES COMMISSION 
OF THE STATE OF HAWAI‘I: 

HAWAIIAN ELECTRIC COMPANY, INC. (“Hawaiian Electric” or the “Company”) 

respectfully requests that the Commission:  (1) approve the commitment of approximately $15.2 

million in funds for the construction and installation of project Item Y00291, the Auiki 

Substation, line extensions and related equipment (the “Auiki Substation Project” or “Project”); 

(2) determine that the Project’s 46 kilovolt (“kV”) transmission line extensions be constructed as 

proposed above and below the surface of the ground; and (3) determine that a public hearing is 

not required under Section 269-27.5 of the Hawai‘i Revised Statutes (“HRS”).   

EXECUTIVE SUMMARY 

The Auiki Substation Project is needed to address reliability and safety risks associated 

with forecasted overload conditions on Hawaiian Electric’s distribution system in the Kalihi 

Kai/Palama area of O‘ahu.  The Company’s existing Kalihi Kai/Palama area distribution system 

contains insufficient capacity to serve near-term electrical loads, which are expected to increase 



 

 

 

 

  

significantly over the next three years.  Current estimates indicate that by 2021, these loads will 

have increased by over 12 megavolt-amperes (“MVA”), resulting in both emergency and normal 

circuit overload conditions. 

These overload conditions are projected to occur as a result of new loads arising in 

connection with the State of Hawai‘i’s Honolulu Harbor Kapalama Container Terminal 

Development project requiring 9.3 MVA of firm additional load in the 2021 timeframe, and 3.1 

MVA of demand associated with Honolulu Authority for Rapid Transit (“HART”) project 

traction power systems and associated infrastructure in 2020.  An additional 5.0 MVA of load is 

also anticipated in the 2026 timeframe.   

The proposed Auiki Substation Project consists of the Auiki Substation and associated 

transformers, transmission and distribution 46 kV and 11.5 kV circuits, SCADA and 

telecommunications facilities, and related land rights required for the Project.  Upon its planned 

January 2021 in-service date, the Project will alleviate normal overload conditions, provide 

backup reliability and minimize distribution circuit installation costs, while providing added 

capacity to serve forecasted near-term projected loads. 

The Project is the most cost-effective alternative for addressing the overload conditions in 

the Kalihi Kai/Palama area, and is currently estimated to cost approximately $15.2 million.  The 

Project’s location near the Kalihi Kai/Palama load center and 46 kV lines will help to reduce 

installation costs. Moreover, this option includes provisions to support future area load growth.  

Further, land for the substation has already been identified and reserved at the future Kapalama 

Terminal Yard site. 
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I 


REQUESTED APPROVALS 

Hawaiian Electric respectfully requests that the Commission issue a decision and order: 

(1)		 approving the commitment of funds, currently estimated at $15.2 million for the 

construction and installation of project Item Y00291, Auiki Substation Project, in 

accordance with Paragraph 2.3(g)(2) of the Commission’s General Order No. 7 

(“G.O. 7”), as amended by Decision and Order No. 21002 (“D&O 21002”), filed 

May 27, 2004 in Docket No. 03-0257;1 

(2)		 determining that the proposed 46 kV sub-transmission lines, as described in 

Sections V.B and VII.B below, be constructed above and below the surface of the 

ground pursuant to HRS § 269-27.6(a); and 

(3)		 determining that a public hearing is not required for the Project, as described in 

Sections V.B and VII.A below, consistent with HRS § 269-27.5, for the overhead 

construction of a 46 kV transmission line through a residential area. 

II 


APPLICANT 


Hawaiian Electric, whose principal place of business and whose executive offices are 

located at 900 Richards Street, Honolulu, Hawai‘i, is a corporation duly organized under the 

laws of the Kingdom of Hawai‘i on or about October 13, 1891, and now exists under and by 

virtue of the laws of the State of Hawai‘i.  Hawaiian Electric is an operating public utility 

engaged in the production, purchase, transmission, distribution and sale of electricity on the 

1 Pursuant D&O 21002, the G.O. 7 capital expenditures threshold was increased from $500,000 to $2.5 million, 
excluding customer contributions.  The capital cost of the subject Project is greater than $2.5 million (excluding 
customer contributions); therefore, Commission approval of the capital expenditures is required. 
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island of O‘ahu. 


III 

CORRESPONDENCE 

Correspondence and communications regarding this Application should be addressed to: 

Kevin M. Katsura 
Manager – Regulatory Non-Rate Proceedings 
Hawaiian Electric Company, Inc. 
P.O. Box 2750 
Honolulu, Hawai‘i 96840-0001 

IV 

EXHIBITS 

The following exhibits are provided in support of this Application: 

Exhibit A Substation Distribution Planning Study 

Exhibit B Project Models and Illustrations 

Exhibit C Auiki Substation Land & Easement Acquisitions 

Exhibit D Cost Estimate 

Exhibit E Bill Impact and Revenue Requirement 

Exhibit F Load Profile Documentation 

Exhibit G Project Alternatives 

Exhibit H Underground/Overhead Transmission-Distribution Analysis 

Exhibit I DoT Harbors Division Support Letter 

Exhibit J Underground/Overhead Correspondence 

Exhibit K Confidentiality Justification Table2 

2 Exhibits A, F and J contain confidential information, which if disclosed publicly could disadvantage and 
competitively harm the Company, its employees, or third-party contractors.  Exhibit K is being provided in order to 
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V 


PROJECT DESCRIPTION 

As further detailed in Exhibit A, the scope of the proposed Auiki Substation Project 

consists of the Auiki Substation and associated transformers, transmission and distribution 46 kV 

and 11.5 kV circuits,3 and SCADA and telecommunications facilities on currently unimproved 

State of Hawai‘i land, formerly known as the Kapalama Military Reservation.  More specifically, 

the scope of the Project includes: 

	 construction of a new two-unit expandable system distribution substation (including 

the installation of two 46/12 kV, 10/12.5 MVA transformers and other equipment) on 

land within the Kapalama Terminal Yard Redevelopment area in the Kalihi 

Kai/Palama area; 

	 installation of four self-supporting steel poles on Auiki Street, extending 1,296 

circuit-feet of Iwilei 1 46 kV overhead conductor from the intersection of Puuhale 

Road and Auiki Street to the new Auiki Substation; 

 installation of approximately 865 circuit-feet of Iwilei 2 46 kV overhead conductor 

along Mary Street; 

 extension of 1,165 circuit-feet of Halawa 3 46 kV overhead conductor from the 

existing Kapalama Substation on Kalihi Street to the new Auiki Substation;  

identify the redacted information and basis for confidentiality for each Exhibit in accordance with Section IV 
(Guidance Reg[a]rding the Frustration Exception to the UIPA) of the Commission’s Order No. 34367 filed in 
Docket No. 2016-0328 on January 30, 2017.  The Company will file unredacted versions of any pages from which 
confidential information has been redacted upon issuance of an appropriate protective order in this docket.
3 For purposes of this Application, the terms “11.5 kV” and “12 kV” are used interchangeably. 
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	 removal of 350 circuit-feet of Iwilei 2 46 kV overhead conductor from the 

intersection of Mokauea Street and Mary Street to Auiki Street to eliminate two 46 

kV overhead conductors from crossing;  

	 installation of approximately 285 circuit-feet of overhead All Dielectric Self 

Supporting (“ADSS”) fiber optic cable from Hoe Street near Kalihi Street to the new 

Auiki Substation; 

	 installation of approximately 200 circuit-feet of Iwilei 2 46 kV underground cable on 

Auiki Street; and 

	 acquisition of the lease land rights for the new substation, and the easements, as 

needed, for these lines and equipment. 

A.		 Auiki Substation and Installation of Auiki Substation Transformers 1 & 2 (P0004261) 

The system substation development involves the engineering, design, fine grading and 

development of a 133-foot by 225-foot portion of the former Kapalama Military Reservation 

adjoining Auiki Street, now controlled by the State of Hawai‘i Department of Land and Natural 

Resources (“DLNR”) and State of Hawai‘i Department of Transportation, Harbors Division 

(“DoT”), and known as the Kapalama Terminal Yard.  As illustrated in Exhibit B, the new Auiki 

Substation Project will include the installation of:   

 two three-phase, 10/12.5 MVA, 46/12 kV transformers;  

 two 15 kV metal-clad outdoor switchgears;  

 three 46 kV switches, operators and associated structures;  

 46 kV bus conductors and connectors; 

 two sets of lightning arresters; 

 a battery cabinet; 
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 a communication cabinet; 

 a security cabinet; 

 an auto-transfer junction box; and 

 a perimeter chain link fence with drive gates and man gates.  

The Project site will also require fine grading, geotechnical filling and civil work, 

construction of an access road, and drainage alteration activities as part of the substation 

construction. The Substation Installation will include:   

 two transformer pads;  

 two switchgear pads; 

 four sets of switch structure foundations; 

 a battery cabinet pad; 

 a communication cabinet; 

 a security cabinet pad; and 

 associated ducts and handholes/manholes. 

B. 46 kV and 12 kV Substation Lines (P0004262) 

The scope of the Auiki Substation Project also includes the extensions of the Halawa 3 

and Iwilei 1 46 kV sub-transmission lines to feed the Auiki Substation.  These have been 

designed as overhead extensions to pole termination and risers within the substation itself, in 

order to reduce risks and the cost associated with existing underground oil pipelines located 

beneath the Kapalama Terminal Yard and Auiki Street sidewalk.  A third 46 kV circuit (Iwilei 2) 

will be partially re-routed underground to avoid an overhead conflict with Iwilei 1.   

The Iwilei 1 46 kV circuit will extend approximately 1,296 feet from the intersection of 

Puuhale Road and Auiki Street to the new Auiki Substation.  The Halawa 3 46 kV circuit will be 
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extended approximately 1,165 circuit-feet from the existing Kapalama Substation on Kalihi 

Street to the new Auiki Substation.   

The Iwilei 2 46 kV circuit will require re-routing an existing portion of the overhead 

circuit on Mokauea Street along Mary Street and extending the circuit overhead by 865 circuit-

feet, and approximately 200 feet of underground cabling from the corner of Mokauea Street and 

Auiki Street to the existing Iwilei 2 46 kV overhead circuit on Road 2 within the Kapalama 

Terminal Yard.  The re-routed Iwilei 2 46 kV sub-transmission line will riser down on a new 

steel pole on Auiki Street, then extend underground across Auiki Street through DLNR property 

to Road 2. 

The underground construction will include approximately 350 linear feet (two 46 kV 

circuits) of 1,500 thousand circular mils (“MCM”) Aluminum (“AL”), cross linked polyethylene 

(“XLPE”), with copper tape shield, 46 kV underground cables. The two 46 kV sub-transmission 

overhead extensions include installing new wood poles along Auiki Street, Mary Street and 

Kalihi Street, and approximately 2,461 circuit feet of 336 MCM all aluminum 46 kV overhead 

conductors on four new self-supporting steel poles, and ending at the new Auiki Substation.  As 

shown in Exhibits A and B, the two 46 kV extensions will require the design, fabrication and 

installation of a total of four new 65-foot steel poles.   

C. SCADA and Telecommunications (P0004260) 

Telecommunications supporting the Supervisory Control and Data Acquisition 

(“SCADA”)/Remote Terminal Unit (“RTU”) equipment is another component of this Project, 

and includes the overhead installation of approximately 285 circuit-feet of DNA-28551 Mini-

Span® ADSS fiber optic cable. SCADA is a fundamental component of Hawaiian Electric’s 

Grid Modernization Strategy (“GMS”), which can improve the operational efficiency of and 
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visibility into the Company’s electric system.  SCADA communications installed in connection 

with this Project will help support the Company’s future GMS communication efforts. 

As shown in Exhibit B, approximately 285 circuit-feet of overhead ADSS cable will be 

installed as underbuilt to the existing Sand Island 11.5 kV overhead line, which will be extended 

to the Auiki Substation. 

D. Land Lease and Easement Acquisition 

The new substation will be sited on approximately 29,925 square feet of land within 

portions of Tax Map Key 1-2-025:011 and 1-2-025:054.  This property is currently owned by the 

DLNR, and managed by the Department of Transportation (“DoT”) Harbors Division.  Hawaiian 

Electric has obtained engineering right-of-access from DLNR to complete due diligence 

necessary for engineering and design activities.  As shown in Exhibit B, the substation site area 

is currently zoned for Industrial use. 

As shown in Exhibit C, in addition to the 29,925 square feet of land to be leased long-

term, there will be a 10-foot-wide by 200-foot-long underground easement for the re-routing of 

Iwilei 2 46 kV circuit, and a number of 25-foot-wide non-exclusive perpetual overhead 

transmission line easements that will also be acquired for the overhead line extensions 

connecting to the existing 46 kV transmission line, and distribution lines.  Hawaiian Electric will 

work with DLNR and DoT Harbors Division to obtain appropriate land rights for leases and 

easements.  In addition, new 12 kV underground ducts within the Kapalama Terminal Yard will 

be built by the DoT Harbors Division, but cabled separately by Hawaiian Electric to secondary 

metered loads within the yard.  All duct design and installation, along with civil engineering 

within the Kapalama Terminal Yard, will be completed by others. 

The lease and easement costs for land uses are not capital costs but expenses, and 

9 




 

 

 

 

  

 

therefore are not included in costs of this Project.  

E. Project Cost and Bill Impact 

The total cost of the Project is currently estimated to be $15.2 million, as shown in 

Exhibit D. The Company plans to recover these costs through a combination of the Decoupling 

Rate Adjustment Mechanism (RAM) and base rates.  Assuming an average monthly usage of 

500 kWh, the impact of the Project on a typical residential customer’s bill is estimated to be 

$0.08, as shown in Exhibit E. 

F. Project Schedule 

As shown in the table below, given the material lead times and the City and State permits 

and approvals required for this Project, Hawaiian Electric anticipates placing the Auiki 

Substation in service by January 2021.  Construction of the substation, 46 kV and 12 kV lines is 

planned to commence in September 2019, assuming approval of this Application by August 31, 

2019. 

Project Milestone Milestone Date 

Commission Application Submitted August 2, 2018 

Finalize Designs January 31, 2019  

Procure Materials May 31, 2019 

Commission Application Approved August 31, 2019 

Construction Begin September 30, 2019 

Substation Energized January 31, 2021 
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VI 


PROJECT JUSTIFICATION 

Over the next three years, Hawaiian Electric’s existing distribution system does not have 

adequate capacity to serve the projected electrical loads in the Kalihi Kai/Palama area; 

emergency and normal overload conditions are forecasted to occur in 2021.  As discussed below, 

the Auiki Substation Project is needed to address these customers’ needs in a safe, reliable and 

cost-effective manner.   

A. Load Growth in the Kalihi Kai/Palama Area 

Hawaiian Electric performed the load analysis provided in Exhibit A to determine 

whether the Company’s existing electrical infrastructure has adequate distribution and sub-

transmission capacity to serve the projected load growth of the Kalihi Kai/Palama area, and 

customer requests.  As shown in Exhibit F, based on the latest load development schedules 

provided by customers with Hawaiian Electric service requests, the analysis indicates that there 

is insufficient distribution capacity to serve the projected loads.  Specifically, electrical service 

requirements are projected to increase significantly, by over 12 MVA by 2021, resulting in an 

emergency and normal overload condition.  

The overload conditions are projected to occur in part, as a result of the State of 

Hawai‘i’s Kapalama Terminal Yard project.  The load projections include 3.1 MVA of Honolulu 

Authority for Rapid Transit (“HART”) project traction power systems in 2020, 9.3 MVA of firm 

additional load in 2021 based on known customer demand at the Kapalama Terminal Yard, and 

an additional 5.0 MVA of load in the 2026 timeframe.  Some of the other customers that are 

served by or expected to be served by this circuit include:  Pasha Hawaii, Young Brothers, U.S. 

Customs and Border Protection, Hawaii Fueling Facilities Corporation and organizations 
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supporting Transit Oriented Developers.  Therefore, ensuring safe and reliable service to these 

customers will help to support various elements of the State’s critical transportation 

infrastructure. 

As shown in Exhibit F and Exhibit A, this projected load growth will require additional 

substation and circuit capacity to avoid damage to a distribution transformer or distribution 

circuit; premature equipment failure/replacement of units; safety risks to employees, large 

commercial shipping providers, governmental agencies and the general public; and added costs 

to customers.4  As indicated in Exhibit I, the DoT Harbors Division fully supports the Auiki 

Substation Project as critical to the occupancy and success of the State’s Kapalama Container 

Terminal project. 

To determine whether existing infrastructure could support the forecasted incremental 

load increases, total annual forecasted loads were compared to existing equipment operational 

limitations. 

To forecast electrical loads for distribution transformers and circuits, a Substation 

Loading and Capability Analysis (“SLACA”) load forecast program was utilized by Hawaiian 

Electric’s Distribution Planning Department.  These new loads were chronologically placed on 

distribution circuits in the study area based on the circuit’s geographic location and projected 

available capacity. SLACA studies and area reviews were performed to identify possible normal 

and emergency overload conditions on respective transformers and circuits in the study area.  

This analysis determined that normal and emergency distribution transformer and circuit 

overloads are projected to occur in 2021.  The normal and emergency overload conditions are 

listed in Table 2 and Table 3 of Exhibit A. 

4 The Auiki Substation Project and other related projects are included in the Reliability category of Hawaiian 
Electric’s PSIP Update Report: December 2016, filed December 23, 2016 in Docket No. 2014-0183 (“PSIP”). 
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B. Alternatives Analysis 

As explained in Exhibit A and Exhibit G, Hawaiian Electric analyzed three alternatives to 

the Auiki Substation Project to potentially mitigate the load growth situation in the Kalihi 

Kai/Palama  area: (1) construction of a new dedicated distribution substation at the Kapalama 

Terminal Yard; (2) installation of two additional 46-12 kV, 10/12.5 MVA distribution 

transformers at the existing Waiakamilo Substation; and (3) a non-transmission alternative 

including siting and installation of a battery energy storage system (“BESS”) with three 3,000 

kW/six-hour batteries. 

1. Dedicated Substation 

Construction of a dedicated substation is not feasible due to the constraints imposed by 

the DoT and the limitations of providing substation and circuit capacity for load growth outside 

of the Kapalama Terminal property.5 

2. Existing Substation 

The use of an existing substation has a comparatively smaller scope for the substation 

work as compared to the new substation option.  However, extensive 12 kV circuit installation 

work would be required due to the existing substation being remote from the new load.6 

Installation of capacity at the existing Waiakamilo Substation would be more costly than the 

proposed Project. Being remote to the new loads, this option would entail 12 kV circuit 

installation work that is not only more extensive, but would also be impacted by the HART 

project, and therefore introduce constructability and schedule risks. 

5 A dedicated substation was not evaluated further, as initial customer requests did not request primary service, but 
requested secondary service to individual tenant meters.  This is consistent with Hawaiian Electric’s Rule 13 on line 
extensions and substations.  It also aligns with the Company’s Rule 14 on Service Connections and Facilities on 
Customer’s Premises, which allows Company discretion to provide secondary conductor to meet customer demand. 
6 Since Option 1 was eliminated from consideration, cost estimates were only developed for the other two options 
(see Exhibit A Distribution Planning Study, Table 4).
6 See PSIP Appendix J. 
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3. Non-Transmission Alternative – BESS 

Non-Transmission Alternatives were considered during the Distribution Planning Study.  

Based on demand and load profiles within customer requests, maximum demand and energy 

requirements were identified to identify functional requirements of a BESS.  In the modelled 

scenario, the battery would work in conjunction with the existing transformer handling any load 

in excess of the normal limit, providing additional capacity on the circuit.  The solution would 

require and utilize three 3,000 kW/six-hour batteries.  Costs were aggregated based on PSIP 

utility scale BESS cost estimates and interconnection costs, and far exceeded the cost for the 

system substation alternative proposed at the Kapalama Terminal Yard. 

4. Selection of the Auiki Substation Project 

Based on consideration of the alternatives above, construction of a new system Auiki 

Substation and installation of two 46/12 kV, 10/12.5 MVA transformers is the most cost-

effective and practical option for meeting customers’ needs in the Kalihi Kai/Palama area.  

The Project will resolve all current distribution transformer and circuit needs in the area 

under normal and emergency overload conditions, while providing added capacity to serve the 

majority of the near-term projected load.  In addition, the Project’s location near the load center 

will result in minimal sub-transmission work and distribution circuit installation costs.  Due to 

being located near 46 kV circuits, the Project will also result in minimal 12 kV sub-transmission 

circuit installation costs. Moreover, this option includes provisions to expand the substation 

from two to four transformers, which will allow for future load growth.  Further, land for the 

substation has already been identified at the future Kapalama Terminal Yard site, and DoT has 

agreed to support Hawaiian Electric’s request for a substation footprint lease, and various 

easements for access and lines, through the DLNR. 
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VII 


46 KV TRANSMISSION LINES 


A. HRS § 269-27.5 – Public Hearing 


Hawaiian Electric requests that the Commission determine that a public hearing is not 

required, consistent with HRS § 269-27.5, for the overhead construction of a 46 kV transmission 

line through a residential area.7 

The 46 kV sub-transmission line interconnecting the Auiki Substation with the grid does 

not run through a residential area and accordingly, the Company does not believe that HRS § 

269-27.5 requires a public hearing in this instance.  As shown in Exhibit B, the new overhead 

46/12 kV line extensions will be constructed along Auiki Street, Mary Street and Kalihi Street, 

which are currently zoned as I-2 and I-3 Industrial.8  The closest existing presumed residence to 

the proposed substation is approximately 350 feet away on Hoe Street, and separated from the 

Project site by a large multi-story industrial warehouse and Auiki Street. 

Nonetheless, if the Commission determines that a public hearing is required, then 

Hawaiian Electric respectfully requests that the Commission hold a public hearing. 

B. HRS § 269-27.6 – Construction of 46 kV Line 

Hawaiian Electric also requests that the Commission determine that the proposed 46 kV 

sub-transmission lines, as described in this Application, be constructed above and below the 

surface of the ground pursuant to HRS § 269-27.6(a) based on the following:  

7 HRS § 269-27.5 provides: 
Construction of high-voltage electric transmission lines; hearing. Whenever a public utility plans 
to place, construct, erect, or otherwise build a new 46 kilovolt or greater high-voltage electric 
transmission system above the surface of the ground through any residential area, the public 
utilities commission shall conduct a public hearing prior to its issuance of approval 
thereof. Notice of the hearing shall be given in the manner provided in section 269-16 for notice 
of public hearings. 

8 The zoning for the area where the overhead 46 kV line extensions and new substation and all associated 46 and 12 
kV line extension/relations will be located is currently zoned as Industrial. 
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1. 	 HRS § 269-27.6(a)(1) – Whether a Benefit Exists that Outweighs the Costs of 
Placing the Electric Transmission System Underground 

There is not a benefit in this instance that outweighs the cost of placing the transmission 

system underground.  As explained in Exhibit H, the estimated cost of the overhead line 

construction for the Project is $3.3 million.  As shown in Exhibit H, the estimated construction 

cost of a comparable underground 46 kV sub-transmission line extension is approximately four 

times the cost of overhead construction, or $14.3 million.  The proposed 46 kV line will be in an 

area that already has existing overhead transmission lines.  As a result, the visual impact will not 

be significantly increased and the benefits of undergrounding, if any, do not outweigh the costs. 

2. 	 HRS § 269-27.6(a)(2) – Whether There is a Governmental Public Policy 
Requiring the Electric Transmission System to be Placed, Constructed, Erected or 
Built Underground and the Governmental Agency Establishing the Policy 
Commits Funds for the Additional Costs of Undergrounding 

To the best of Hawaiian Electric’s knowledge, there is no existing governmental public 

policy requiring the undergrounding of the 46 kV line tap.   

3. 	 HRS § 269-27.6(a)(3) – Whether any Governmental Agency or Other Parties are 
Willing to Pay for the Additional Costs of Undergrounding 

To the best of Hawaiian Electric’s knowledge, there is no governmental agency or other 

party willing to pay for the additional costs of undergrounding the 46 kV line tap.  Hawaiian 

Electric sent letters to the City and County of Honolulu, DoT Harbors and Highways Divisions 

and DLNR, to discuss their willingness to fund the underground transmission lines.  (See Exhibit 

J.) 

4. 	 HRS § 269-27.6(a)(4) – The Recommendation of the Division of Consumer 
Advocacy of the Department of Commerce and Consumer Affairs, which Shall be 
Based on an Evaluation of the Factors Set Forth Under this Subsection 

The recommendations of the Consumer Advocate will be stated upon completion of its 

investigation. 
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5. HRS § 269-27.6(a)(5) – Any Other Relevant Factors 

To the best of Hawaiian Electric’s knowledge, there are no other factors relevant to the 

Commission’s determination with respect to this issue.   

6. HRS §§ 269-27.6(b) and (c) 

Subsections (b) and (c) of HRS § 269-27.6, which apply to 138 kV and greater lines, do 

not apply to this Project. 

VIII 

NON-TRANSMISSION ALTERNATIVES 

The Commission’s Inclinations on the Future of Hawaii’s Electric Utilities included the 

following Commission guidance with regard to transmission planning and the future 

development of new transmission projects on Hawai‘i’s grids: 

New transmission projects must consider non-transmission 
alternatives – New, replacement or upgrade high-voltage transmission 
projects generally represent significant, lumpy capital investments that 
will be given careful scrutiny. Non-transmission alternatives (NTAs) such 
as local peaking or back-up generators, energy storage, demand response 
and smart grid resources are technically and commercially available 
alternatives that must be evaluated as part of any economic justification 
for new transmission system projects.9 

As discussed above, a non-transmission alternative of a BESS tailored to this load was 

analyzed in the distribution planning study (see Exhibit A). However, the study results 

recommended the building of a new substation to serve the Kapalama Terminal Yard and Kalihi 

Kai/Palama area because it is most cost-effective solution to continue to reliably serve current 

and future customers.   

9 See Exhibit A to Decision and Order No. 32052, filed April 28, 2014 in Docket No. 2012-0036 (regarding 
Integrated Resource Planning) at 84. 
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EXHIBIT A 
PAGE 2 OF 30 
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237,216�������������������������������������������������������������������������������������������������� 
&267�$1$/<6,6�������������������������������������������������������������������������������������� 
121�75$160,66,21�$/7(51$7,9(�&216,'(5$7,216����������������������� 
&21&/86,21������������������������������������������������������������������������������������������� 
5(&200(1'$7,216������������������������������������������������������������������������������ 

$33(1',&(6� � 
$� 1(:�/2$'6�$1'�68%67$7,21�6,7(6� 
%� 6/$&$�678'<�)25(&$67� 

• ([LVWLQJ�$UHD�5HVXOWV� 
&� $5($�5(9,(:��(0(5*(1&<�29(5/2$'�&21',7,21�$1$/<6,6� 

• ([LVWLQJ�$UHD�5HVXOWV� 
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((;(&87,9(�6800$5<� 

7KH�+DUERUV�0RGHUQL]DWLRQ�3ODQ��+03��ZDV�GHYHORSHG�WR�XSJUDGH�WKH�DJLQJ� 
LQIUDVWUXFWXUH�DQG�H[SDQG�WKH�FXUUHQW�FDSDFLW\�RI�+DZDLLಬV�FRPPHUFLDO�KDUERU�V\VWHP��� 
7KLV�SODQ�LGHQWLILHG�FULWLFDO�FDSLWDO�LPSURYHPHQW�SURMHFWV�QHHGHG�WR�HQVXUH�WKDW�WKH� 
VWDWHಬV�KXE�DQG�VSRNH�V\VWHP�LV�SUHSDUHG�WR�PHHW�WKH�H[SDQGLQJ�QHHGV�RI�WKH�LQGXVWU\� 
DQG�WKH�VWDWH�HFRQRP\���$W�WKH�KHDUW�RI�WKH�+03�LV�WKH�.DSDODPD�&RQWDLQHU�7HUPLQDO� 
�.&7��SURMHFW��ZKLFK�LV�D�YLWDO�FRPSRQHQW�LQ�DGGUHVVLQJ�WKH�VHYHUH�FRQJHVWLRQ�LQ�WKH� 
V\VWHPಬV�KXE���7KH�.&7�SURMHFW�ZLOO�EH�FRQVWUXFWHG�RYHU�WKH�VSDFH�RI�WKUHH�SLHUV�LQ� 
+RQROXOX�+DUERU�DQG�ZLOO�EH�RFFXSLHG�E\�YDULRXV�FRPPHUFLDO�DQG�LQGXVWULDO�FXVWRPHUV��� 
$V�D�UHVXOW��FXVWRPHU�GHPDQG�DW�.DSDODPD�7HUPLQDO�<DUG�LV�SURMHFWHG�WR�LQFUHDVH�E\� 
�����09$�LQ�WKH�\HDU������� 
� 

$�ORDG�DQDO\VLV�ZDV�SHUIRUPHG�WR�GHWHUPLQH�LI�+DZDLLDQ�(OHFWULFಬV�H[LVWLQJ�HOHFWULFDO� 
LQIUDVWUXFWXUH�KDV�DGHTXDWH�GLVWULEXWLRQ�DQG�VXEWUDQVPLVVLRQ�FDSDFLW\�WR�VHUYH�WKH� 
SURMHFWHG�ORDG�JURZWK�RI�WKH�.DSDODPD�DUHD���%DVHG�RQ�WKH�ODWHVW�ORDG�GHYHORSPHQW� 
VFKHGXOHV�SURYLGHG�E\�FXVWRPHUV�ZLWK�+DZDLLDQ�(OHFWULF�VHUYLFH�UHTXHVWV��WKH�DQDO\VLV� 
LQGLFDWHV�WKDW�WKHUH�LV�LQVXIILFLHQW�GLVWULEXWLRQ�FDSDFLW\�WR�VHUYH�WKH�SURMHFWHG�ORDGV��� 
(PHUJHQF\�DQG�QRUPDO�RYHUORDG�FRQGLWLRQV�DUH�IRUHFDVWHG�WR�RFFXU�LQ������� 

� 

7KUHH�SRVVLEOH�DOWHUQDWLYHV�ZHUH�HYDOXDWHG�WR�DOOHYLDWH�WKH�RYHUORDG�FRQGLWLRQV�DQG� 
SURYLGH�FDSDFLW\�IRU�IXWXUH�ORDGV���7KHVH�RSWLRQV�LQFOXGH�WKH�IROORZLQJ�� 
�� 'HYHORS�D�QHZ�GHGLFDWHG�$XLNL�VXEVWDWLRQ�RQVLWH�DW�.DSDODPD�7HUPLQDO�<DUG�DQG� 
LQVWDOO�WZR�������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV�� 

�� 'HYHORS�D�QHZ�V\VWHP�$XLNL�VXEVWDWLRQ�RQVLWH�DW�.DSDODPD�7HUPLQDO�<DUG�ZLWK� 
SURYLVLRQV�IRU�IRXU�������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV���,QLWLDOO\�� 
LQVWDOO�WZR�������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV�� 

�� ,QVWDOO�WZR�DGGLWLRQDO�������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV�DW�WKH� 
H[LVWLQJ�:DLDNDPLOR�6XEVWDWLRQ�� 

� 

1
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$IWHU�DQ�DQDO\VLV�RI�WKH�DOWHUQDWLYHV��2SWLRQ����'HYHORSLQJ�DQG�LQVWDOOLQJ�WZR�QHZ�V\VWHP� 
������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV�DW�D�QHZ�$XLNL�6XEVWDWLRQ�VLWH�SURYHG� 
WR�EH�WKH�PRVW�SUDFWLFDO�DQG�HFRQRPLFDO�DOWHUQDWLYH�IRU�WKH�IROORZLQJ�UHDVRQV�� 

• 5HVROYHV�DOO�GLVWULEXWLRQ�WUDQVIRUPHU�DQG�FLUFXLW�QRUPDO�DQG�HPHUJHQF\�RYHUORDG� 
FRQGLWLRQV�� 

• 3URYLGHV�FDSDFLW\�WR�VHUYH�WKH�PDMRULW\�RI�WKH�XOWLPDWH�SURMHFWHG�ORDG�LQ�WKH�DUHD�� 
• /RFDWLRQ�QHDU�WKH�ORDG�FHQWHU��PLQLPDO�GLVWULEXWLRQ�FLUFXLW�LQVWDOODWLRQ�FRVWV��� 
• /RFDWLRQ�QHDU����N9�FLUFXLWV��PLQLPDO�VXEWUDQVPLVVLRQ�FLUFXLW�LQVWDOODWLRQ�FRVWV��� 
• /DQG�IRU�WKH�VXEVWDWLRQ�KDV�DOUHDG\�EHHQ�LGHQWLILHG�DW�WKH�IXWXUH�.DSDODPD� 
7HUPLQDO�<DUG�VLWH�� 

� 

2
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,,1752'8&7,21� 

$V�SDUW�RI�WKH�VWDWHಬV�HIIRUW�WR�PRGHUQL]H�+RQROXOX�+DUERU��WKH�+DZDLಫL�'HSDUWPHQW�RI� 
7UDQVSRUWDWLRQ��+'27��+DUERUV�'LYLVLRQ�KDV�SURSRVHG�WR�GHYHORS�D�QHZ�RYHUVHDV� 
FRQWDLQHU�WHUPLQDO�DW�3LHUV���������DQG������7KH�.DSDODPD�&RQWDLQHU�7HUPLQDO��.&7�� 
SURMHFW�FRQVLVWV�RI�WKH�GHYHORSPHQW�RI�D�QHZ�SLHU�ZLWK�EHUWKLQJ�FDSDFLW\�IRU�WZR� 
FRQWDLQHU�VKLSV��DQG�DQ�DSSUR[LPDWHO\����DFUH�FRQWDLQHU�\DUG�ZLWK�QHFHVVDU\�VXSSRUW� 
EXLOGLQJV��HQWU\�DQG�H[LW�JDWHV��VHFXULW\�IHQFLQJ��SDUNLQJ��JDQWU\�FUDQHV�DQG�FRQWDLQHU� 
KDQGOLQJ�HTXLSPHQW��RQ�VLWH�XWLOLWLHV��RXWGRRU�OLJKWLQJ��DQG�RWKHU�DQFLOODU\�IHDWXUHV��� 
+RQROXOX�+DUERU�LV�WKH�VWDWHಬV�SULPDU\�SRUW�IRU�DOO�LQFRPLQJ�DQG�RXWJRLQJ�FRQWDLQHU�FDUJR�� 
WKH�.&7�SURMHFW�ZLOO�JUHDWO\�LQFUHDVH�WKH�KDUERUಬV�H[LVWLQJ�FDSDFLW\�WR�DFFRPPRGDWH� 
SURMHFWHG�IXWXUH�FDUJR�YROXPHV���$V�D�UHVXOW��FXVWRPHU�GHPDQG�DW�WKLV�VLWH�LV�H[SHFWHG� 
WR�LQFUHDVH�E\������09$�E\������� 
� 
,Q�DGGLWLRQ�WR�WKH�FRQFHQWUDWHG�ORDG�JURZWK�DW�WKH�VLWH�RI�WKH�.&7�SURMHFW��WKH�.DOLKL� 
3DODPD�.DSDODPD�DUHD�ZLOO�KDYH�ORDG�JURZWK�GXH�WR�WKH�+RQROXOX�5DLO�7UDQVLW�SURMHFW� 
DQG�WKH�UHVXOWLQJ�7UDQVLW�2ULHQWHG�'HYHORSPHQW��72'����0XOWLSOH�UDLO�SDVVHQJHU�VWDWLRQV� 
DQG�D�WUDFWLRQ�SRZHU�V\VWHP�VWDWLRQ�ZLOO�EH�LQVWDOOHG�ZLWKLQ�WKLV�DUHD��DFFRXQWLQJ�IRU� 
DSSUR[LPDWHO\�����09$�RI�DGGHG�V\VWHP�GHPDQG�LQ��������$OWKRXJK�QR�FXVWRPHU� 
VHUYLFH�UHTXHVWV�KDYH�EHHQ�VXEPLWWHG��WKH�&LW\�DQG�&RXQW\�RI�+RQROXOX�72'�'LYLVLRQ� 
KDV�SURYLGHG�HVWLPDWHV�RI�DQWLFLSDWHG�GHYHORSPHQW�RYHU�WKH�QH[W����\HDUV��LQ�WHUPV�RI� 
UHVLGHQWLDO�XQLWV�DQG�FRPPHUFLDO�VTXDUH�IHHW����72'�LV�IRUHFDVHG�WR�RFFXU�ZLWKLQ�D�KDOI� 
PLOH�UDGLXV�IURP�SDVVHQJHU�VWDWLRQV���5DLO�WUDQVLW�SURMHFWV�DQG�RWKHU�IRUWKFRPLQJ� 
GHYHORSPHQWV�DUH�OLVWHG�LQ�7DEOH���DQG�VKRZQ�JUDSKLFDOO\�LQ�$SSHQGL[�$���� 
� 

� 

��� 

� $SSUR[LPDWH�([LVWLQJ�� 
3KDVH���� 
������\HDUV�� 

3KDVH���� 
�������\HDUV�� 

3KDVH���� 
��������\HDUV�� 

5HVLGHQWLDO�8QLWV� ������ ������ ������ ������ 
&RPPHUFLDO�6)� ���������� �������� �������� ���������� 

1RWH���72'�ದ�$QWLFLSDWHG�'HYHORSPHQW�GLVSOD\HG�JUDSKLFDOO\�LQ�$SSHQGL[�$ 
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�� 
7DEOH����3URMHFWHG�1HZ�/RDGV� 

�� 

//RDG�� 
&&XVWRPHUV� <<HDU� 66WDWXV� 

��009$���� 

.DOLKL�3DVVHQJHU�6WDWLRQ� ���� ����� )XWXUH� 

.DSDODPD�3DVVHQJHU�6WDWLRQ� ���� ����� )XWXUH� 

+$57���7366���� ���� ����� )XWXUH� 

.DSDODPD�&RQWDLQHU�7HUPLQDO��.&7�� ����� ����� )XWXUH� 

���� ����� )XWXUH� 
5HVLGHQWLDO�'HYHORSPHQW� 

1RWH��7KH�GDWD�OLVWHG�LQ�WKH�DERYH�WDEOH�LV�WKH�ODWHVW�DYDLODEOH�LQIRUPDWLRQ�SURYLGHG�E\� 
GHYHORSHUV�� 

22%-(&7,9(6� 

7KH�REMHFWLYHV�RI�WKLV�VWXG\�DUH�WR��� 
�� 'HWHUPLQH�LI�DGGLWLRQDO�GLVWULEXWLRQ�DQG�VXE�WUDQVPLVVLRQ�LQIUDVWUXFWXUH��L�H��� 
VXEVWDWLRQV��WUDQVIRUPHUV��DQG�FLUFXLWV��ZLOO�EH�UHTXLUHG�� 

�� 'HWHUPLQH�WKH�EHVW�VROXWLRQ�WR�VHUYH�WKH�SURSRVHG�GHYHORSPHQWV�DW�WKH� 
GLVWULEXWLRQ�DQG�VXE�WUDQVPLVVLRQ�OHYHO�� 

$$668037,216� 

7KLV�VWXG\�LV�EDVHG�RQ�WKH�IROORZLQJ�DVVXPSWLRQV�� 
�� 8WLOL]H�H[LVWLQJ�LQIUDVWUXFWXUH�ZKHUH�IHDVLEOH���� 
�� 7KHUH�LV�DGHTXDWH�JHQHUDWLRQ�FDSDFLW\�WR�VHUYH�WKH�QHZ�ORDGV�� 
�� ����N9�WUDQVPLVVLRQ�FLUFXLW�FDSDFLW\�LV�DYDLODEOH�DW�DOO�WUDQVPLVVLRQ�VXEVWDWLRQ� 
ORFDWLRQV�� 

�� 6XEWUDQVPLVVLRQ�WUDQVIRUPHU�ORDGLQJ�OLPLWDWLRQV�DUH�EDVHG�RQ����ORVV�RI�OLIH�DQG� 
���ORVV�RI�OLIH��QRUPDO�DQG�HPHUJHQF\�OLPLWV��UHVSHFWLYHO\�� 

�� 3HU�+(&2�(QJLQHHULQJ�6WDQGDUG�3UDFWLFH�9�(�������QRUPDO�ORDGLQJ�OLPLW�RQ�D� 
GLVWULEXWLRQ�VXEVWDWLRQ�WUDQVIRUPHU�VKDOO�EH�LWV����ORVV�RI�OLIH�.9$�UDWLQJ��ZKHQ� 
DYDLODEOH���2WKHUZLVH��WKH�KLJKHVW�QDPHSODWH��2$�)$��.9$�UDWLQJ�VKDOO�EH�XVHG�� 
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��	 3HU�+(&2�(QJLQHHULQJ�6WDQGDUG�3UDFWLFH�9�(�������HPHUJHQF\�ORDGLQJ�OLPLW�RQ� 
D�GLVWULEXWLRQ�VXEVWDWLRQ�WUDQVIRUPHU�VKDOO�EH�LWV����ORVV�RI�OLIH�.9$�UDWLQJ��ZKHQ� 
DYDLODEOH���2WKHUZLVH��WKH�KLJKHVW�QDPHSODWH��2$�)$��RU��2$�)$�)2$��.9$� 
UDWLQJ�ZKHUH�DSSOLFDEOH�VKDOO�EH�XVHG�� 

��	 'LVWULEXWLRQ�DQG�VXEWUDQVPLVVLRQ�FLUFXLW�ORDGLQJ�OLPLWDWLRQV�DUH�EDVHG�RQ� 
+DZDLLDQ�(OHFWULF�2YHUKHDG�DQG�8QGHUJURXQG�6WDQGDUGV�� 

5
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00(7+2'2/2*<� 

%DFNJURXQG�RQ�+RZ�(OHFWULFLW\�LV�7UDQVPLWWHG�RQ�2DKX� 

2Q�2DKX��HOHFWULFLW\�LV�JHQHUDWHG�DW�SRZHU�SODQWV���7KH�HOHFWULFLW\�LV�WKHQ�WUDQVSRUWHG�E\� 
����N9����������YROWV��WUDQVPLVVLRQ�OLQHV�WR�YDULRXV�WUDQVPLVVLRQ�VXEVWDWLRQV� 
WKURXJKRXW�WKH�LVODQG���$W�WKHVH�WUDQVPLVVLRQ�VXEVWDWLRQV��HOHFWULFLW\�LV�WKHQ�VWHSSHG� 
GRZQ�RU�UHGXFHG�E\�WUDQVIRUPHUV�WR����N9���������YROWV����6XEWUDQVPLVVLRQ�OLQHV�����N9� 
OLQHV��HPDQDWLQJ�IURP�WKHVH�WUDQVPLVVLRQ�VXEVWDWLRQV�WUDQVSRUW�WKH�HOHFWULFLW\�WR� 
GLVWULEXWLRQ�VXEVWDWLRQV���$W�WKHVH�GLVWULEXWLRQ�VXEVWDWLRQV��HOHFWULFLW\�LV�HLWKHU�VWHSSHG� 
GRZQ�WR����N9���������YROWV��RU���N9��������YROWV��GLVWULEXWLRQ�OHYHOV���,Q�VHOHFW�DUHDV�� 
����N9�WUDQVPLVVLRQ�VXEVWDWLRQV�VWHS�GRZQ�YROWDJH�GLUHFWO\�WR�D����N9���������YROWV�� 
GLVWULEXWLRQ�OHYHO� )URP�WKHVH�GLVWULEXWLRQ�VXEVWDWLRQV����N9�����N9��RU����N9�GLVWULEXWLRQ� 
OLQHV�WUDQVSRUW�WKH�HOHFWULFLW\�WR�KRPHV�DQG�EXVLQHVVHV� 
� 
,Q�RUGHU�WR�SURYLGH�HOHFWULFLW\�WR�KRPHV�DQG�EXVLQHVVHV��WKH�HOHFWULFDO�FDSDFLW\�DW�HDFK� 
SRLQW�RI�WKH�HOHFWULFDO�V\VWHP�IURP�WKH�JHQHUDWLRQ��WR�WKH�WUDQVPLVVLRQ��WR�WKH� 
VXEWUDQVPLVVLRQ��DQG�WR�WKH�GLVWULEXWLRQ�RI�HOHFWULFLW\�PXVW�KDYH�VXIILFLHQW�FDSDFLW\�WR� 
PHHW�WKH�HOHFWULFDO�ORDG�GHPDQG�� 
� 
6XEVWDWLRQ�/RDGLQJ�DQG�&DSDELOLW\�$QDO\VLV��ಯ6/$&$ರ�� 

7R�IRUHFDVW�HOHFWULFDO�ORDGV�IRU�GLVWULEXWLRQ�WUDQVIRUPHUV�DQG�FLUFXLWV��+DZDLLDQ�(OHFWULF� 
XVHV�WKH�6XEVWDWLRQ�/RDGLQJ�DQG�&DSDELOLW\�$QDO\VLV��ಯ6/$&$ರ��SURJUDP���7KLV�SURJUDP� 
SURMHFWV�ORDG�DQQXDOO\�E\�LQFUHDVLQJ�HDFK�FLUFXLWಬV�EDVH�\HDU�ORDG�E\�D�SUHGHWHUPLQHG� 
JURZWK�UDWH�RU�QHZ�FXVWRPHU�ORDGV��ZKLFKHYHU�LV�JUHDWHU����7KH�JURZWK�UDWH�WDNHV�LQWR� 
DFFRXQW�DOO�WKH�'LVWULEXWHG�(QHUJ\�5HVRXUFHV��'(5���'HPDQG�6LGH�0DQDJHPHQW��'60��� 
DQG�'HPDQG�5HVSRQVH��'5��WKDW�KDV�EHHQ�LPSOHPHQWHG�RQ�HDFK�RI�WKH�FLUFXLWV���,Q� 
DGGLWLRQ��SURMHFWV�WKDW�ZLOO�DIIHFW�ORDGLQJ�VXFK�DV�ORDG�WUDQVIHUV��ZKLFK�VKLIW�ORDG�IURP� 
RQH�FLUFXLW�WR�DQRWKHU�FLUFXLW��DUH�DOVR�UHIOHFWHG�LQ�WKH�6/$&$�IRUHFDVW�FDOFXODWLRQV���7KH� 
SURJUDP�XVHV�DFWXDO�ORDGV�IRU�WKH�LQLWLDO�EDVH�\HDU�DQG�IRUHFDVWV�WKH�HOHFWULFDO�ORDG�IRU� 
WKH�GLVWULEXWLRQ�WUDQVIRUPHU�DQG�FLUFXLWV�IRU�D�VSHFLILF�SHULRG�RI�WLPH���7KH�DFWXDO�ORDGV� 
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RQ�HDFK�RI�WKH�FLUFXLWV�LQFRUSRUDWH�DOO�WKH�'LVWULEXWHG�(QHUJ\�5HVRXUFHV��'(5���'HPDQG� 
6LGH�0DQDJHPHQW��'60����DQG�'HPDQG�5HVSRQVH��'5��WKDW�KDV�EHHQ�LPSOHPHQWHG�WR� 
GDWH�LQ�LWV�WRWDO���7KH�EDVLV�IRU�WKH�DQDO\VLV�LV�WKH�IRUHFDVWHG�HOHFWULFDO�ORDGV�IRU�WKH�\HDUV� 
�����WR������EDVHG�RQ������DFWXDO�ORDGV�� 
� 
7KH�SURMHFWHG�ORDGLQJ�IURP�6/$&$�LV�DQDO\]HG�WR�GHWHUPLQH�LI�QRUPDO�RU�HPHUJHQF\� 
RYHUORDGV�DUH�DQWLFLSDWHG���,W�LV�QHFHVVDU\�WR�DGGUHVV�WKHVH�RYHUORDGV�VLQFH�SRWHQWLDO� 
RYHUORDGV�PD\�UHVXOW�LQ�RXWDJHV�RU�HTXLSPHQW�GDPDJH�� 
� 
11RUPDO�RYHUORDGV�DUH�GHILQHG�DV�ORDGV�H[FHHGLQJ�WKH�QRUPDO�HTXLSPHQW�UDWLQJ�RI� 
GLVWULEXWLRQ�VXEVWDWLRQ�WUDQVIRUPHUV�DQG�RU�FLUFXLWV�XQGHU�QRUPDO�FRQGLWLRQV���1RUPDO� 
RYHUORDGV�DUH�LGHQWLILHG�E\�FRPSDULQJ�WKH�6/$&$�IRUHFDVWHG�ORDG�ZLWK�WKH�HTXLSPHQW� 
QRUPDO�UDWLQJ���� 
� 
(PHUJHQF\�RYHUORDGV�DUH�GHWHUPLQHG�E\�SHUIRUPLQJ�DQ�DUHD�UHYLHZ���7KLV�LV� 
DFFRPSOLVKHG�E\�VLPXODWLQJ�VLQJOH�FRQWLQJHQF\�IDLOXUHV�RI�HDFK�WUDQVIRUPHU�DQG�RU� 
FLUFXLW�ZLWKLQ�WKH�SURMHFW�DUHD���:KHQ�D�WUDQVIRUPHU�RU�FLUFXLW�LV�WDNHQ�RXW�RI�VHUYLFH�� 
HLWKHU�IRU�PDLQWHQDQFH�RU�GXH�WR�HTXLSPHQW�IDLOXUH��WKH�UHPDLQLQJ�GLVWULEXWLRQ�V\VWHP� 
PXVW�EH�DEOH�WR�EDFN�XS�WKH�ORDGV�EHLQJ�VHUYHG�E\�WKH�WUDQVIRUPHU�RU�FLUFXLW�WKDW�LV�RXW� 
RI�VHUYLFH�ZLWKRXW�EHFRPLQJ�RYHUORDGHG�� 
� 
7KH�SURMHFWHG�ORDGLQJ�IURP�6/$&$�LV�FRPSDUHG�WR�WKH�HTXLSPHQW�HPHUJHQF\�UDWLQJ�WR� 
GHWHUPLQH�LI�DQ�RYHUORDG�FRQGLWLRQ�H[LVWV���,I�SRWHQWLDO�RYHUORDGV�DUH�LGHQWLILHG�EDVHG�RQ� 
WKH�UHVXOWV�RI�WKH�6/$&$�ORDG�DQDO\VHV��IXUWKHU�DQDO\VHV�ZLOO�EH�GRQH�WR�GHWHUPLQH� 
ZKHWKHU�RYHUORDGV�FDQ�EH�UHVROYHG�ZLWK�H[LVWLQJ�V\VWHP�FDSDFLW\�� 
�� 
,Q�WKH�HYHQW�WKH�RYHUORDG�FRQGLWLRQV�FDQQRW�EH�UHVROYHG�ZLWK�ORDG�WUDQVIHUV�WR�H[LVWLQJ� 
DGMDFHQW�WUDQVIRUPHUV�DQG�FLUFXLWV��+DZDLLDQ�(OHFWULF�ZLOO�SHUIRUP�DGGLWLRQDO�DQDO\VHV�WR� 
GHWHUPLQH�WKH�RSWLPDO�VXEVWDWLRQ�ORFDWLRQ�LQ�ZKLFK�DGGLWLRQDO�WUDQVIRUPHU�DQG�RU�FLUFXLW� 
FDSDFLW\�FDQ�EH�LQVWDOOHG���7KH�DQDO\VLV�LQYROYHV�LGHQWLI\LQJ�DYDLODEOH�VSDFH�ZLWKLQ� 
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H[LVWLQJ�VXEVWDWLRQV�DQG�QHZ�VXEVWDWLRQV��ZLWK�FRQVLGHUDWLRQ�IRU�IXWXUH�SODQV�IRU�DOO�WKH� 
VXEVWDWLRQ�VLWHV�ZLWKLQ�WKH�VWXG\�DUHD�� 

$$1$/<6,6� 

7R�GHWHUPLQH�ZKHWKHU�H[LVWLQJ�LQIUDVWUXFWXUH�FDQ�VXSSRUW�WKH�IRUHFDVWHG�LQFUHPHQWDO� 
ORDG�LQFUHDVHV��WRWDO�DQQXDO�IRUHFDVWHG�ORDGV�ZHUH�FRPSDUHG�WR�H[LVWLQJ�HTXLSPHQW� 
RSHUDWLRQDO�OLPLWDWLRQV�� 
� 
8VLQJ�WKH�6/$&$�ORDG�IRUHFDVW�SURJUDP��WKHVH�QHZ�ORDGV�ZHUH�FKURQRORJLFDOO\�SODFHG� 
RQ�GLVWULEXWLRQ�FLUFXLWV�LQ�WKH�VWXG\�DUHD�EDVHG�RQ�WKH�FLUFXLWಬV�JHRJUDSKLF�ORFDWLRQ�DQG� 
SURMHFWHG�DYDLODEOH�FDSDFLW\���6/$&$�VWXGLHV�DQG�DUHD�UHYLHZV�ZHUH�SHUIRUPHG�IRU�WKH� 
VWXG\�DUHD�WR�LGHQWLI\�SRVVLEOH�QRUPDO�DQG�HPHUJHQF\�RYHUORDG�FRQGLWLRQV�RQ�UHVSHFWLYH� 
WUDQVIRUPHUV�DQG�FLUFXLWV�LQ�WKH�VWXG\�DUHD�� 

5(68/76� 

1RUPDO�DQG�(PHUJHQF\�GLVWULEXWLRQ�WUDQVIRUPHU�DQG�FLUFXLW�RYHUORDGV�DUH�SURMHFWHG�WR� 
RFFXU�LQ������EDVHG�RQ�WKH�6/$&$�ORDG�DQDO\VLV�DQG�DUHD�UHYLHZ��VVHH�$SSHQGL[�%�DQG� 
$SSHQGL[�&����7KH�QRUPDO�DQG�HPHUJHQF\�RYHUORDG�FRQGLWLRQV�DUH�OLVWHG�LQ�7DEOH���DQG� 
7DEOH���� 
� 
� 

7DEOH����1RUPDO�2YHUORDG�&RQGLWLRQV�LQ������ 
� 

(TXLSPHQW 
5DWLQJ�� 
�.9$��� 

/RDG�� 
�.9$��� 

��2YHUORDG�� 
� 

2YHUORDG�� 
�.9$��� 

.DSDODPD���76)� ������ ������ ��� ����� 

6DQG�,VODQG�&.7� ����� ������ ��� ����� 

� � �
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77DEOH����(PHUJHQF\�2YHUORDG�&RQGLWLRQV�LQ������ 
� 

(TXLSPHQW )DLOXUH�RI�� 
(PHUJHQF\� 
5DWLQJ� 
�.9$��� 

/RDG�� 
�.9$��� 

��2YHUORDG�� 
� 

2YHUORDG�� 
�.9$��� 

.DSDODPD���76)� .DSDODPD���76)� ������ ������ ���� ����� 

:DLDNDPLOR� 
.DSDODPD�&.7� 

.DSDODPD���76)� ������ ������ ���� ����� 

.DSDODPD���76)� .DSDODPD���76)� ������ ������ ���� ����� 

6DQG�,VODQG�&.7� .DSDODPD���76)� ������ ������ ���� ����� 

.DSDODPD���76)� .DSDODPD���76)� ������ ������ ���� ����� 

6DQG�,VODQG�&.7� .DSDODPD���76)� ������ ������ ���� ����� 

.DSDODPD���76)� 
:DLDNDPLOR��� 

76)� 
������ ������ ���� ����� 

6DQG�,VODQG�&.7� 
:DLDNDPLOR��� 

76)� 
������ ������ ���� ����� 
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'',6&866,21�2)�5(68/76� 

7KH�DUHD�UHYLHZ�UHVXOWV��VHH�$SSHQGL[�&��LQGLFDWH�WKDW�WKH�SUHVHQW�GLVWULEXWLRQ�V\VWHP� 
FDSDFLW\�LV�QRW�DGHTXDWH�WR�VHUYH�WKH�SURMHFWHG�ORDGV�XQGHU�QRUPDO�DQG�HPHUJHQF\� 
FRQGLWLRQV���7KH�RYHUORDG�FRQGLWLRQV�DUH�SURMHFWHG�WR�RFFXU�DV�D�UHVXOW�RI�WKH�.DSDODPD� 
&RQWDLQHU�7HUPLQDO��.&7��SURMHFW���7KH�SUHVHQFH�RI�WKHVH�SRWHQWLDO�RYHUORDGV�PD\� 
UHVXOW�LQ�GDPDJH�WR�D�GLVWULEXWLRQ�WUDQVIRUPHU�RU�GLVWULEXWLRQ�FLUFXLW����6LQFH�RYHUORDG� 
FRQGLWLRQV�DUH�SURMHFWHG�WR�RFFXU�RQ�GLVWULEXWLRQ�VXEVWDWLRQ�WUDQVIRUPHUV�DQG�GLVWULEXWLRQ� 
FLUFXLWV��DGGLWLRQDO�VXEVWDWLRQ�DQG�FLUFXLW�FDSDFLW\�LV�UHTXLUHG�LQ�WKH�DUHD���� 

237,216� 

7KH�IROORZLQJ�DUH�WKUHH�RSWLRQV�WR�LQFUHDVH�WKH�GLVWULEXWLRQ�VXEVWDWLRQ�DQG�FLUFXLW� 
FDSDFLW\�LQ�WKH�DUHD�� 
�� 'HYHORS�D�QHZ�GHGLFDWHG�$XLNL�VXEVWDWLRQ�RQVLWH�DW�.DSDODPD�7HUPLQDO�<DUG�DQG� 
LQVWDOO�WZR�������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV�� 

�� 'HYHORS�D�QHZ�V\VWHP�$XLNL�VXEVWDWLRQ�RQVLWH�DW�.DSDODPD�7HUPLQDO�<DUG�ZLWK� 
SURYLVLRQV�IRU�IRXU�������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV���,QLWLDOO\�� 
LQVWDOO�WZR�������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV�� 

�� ,QVWDOO�WZR�DGGLWLRQDO�������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV�DW�WKH� 
H[LVWLQJ�:DLDNDPLOR�6XEVWDWLRQ�� 

� 
2SWLRQ���ದ�''HGLFDWHG�$XLNL�6XEVWDWLRQ���+'27�+DUERUV�'LYLVLRQ�LGHQWLILHG�VSDFH�ZLWKLQ� 
WKHLU�GHYHORSPHQW�WKDW�LV�DGHTXDWHO\�VL]HG�IRU�D�+(&2�GLVWULEXWLRQ�VXEVWDWLRQ���,Q�WKLV� 
RSWLRQ��+(&2�ZRXOG�LQVWDOO�WZR�������N9����������09$�GLVWULEXWLRQ�VXEVWDWLRQ� 
WUDQVIRUPHUV�DQG�H[WHQG�WZR����N9�FLUFXLWV�WR�WKH�VLWH���+'27�+DUERUV�'LYLVLRQ�ZRXOG� 
LQVWDOO��RZQ��DQG�PDLQWDLQ�WKH����N9�GLVWULEXWLRQ�FLUFXLWV�DQG�DVVRFLDWHG�HTXLSPHQW���)RU� 
WKH�VXEVWDWLRQ�WR�EH�GHGLFDWHG��RQO\�+'27�ZRXOG�EH�VHUYHG�E\�WKH�VXEVWDWLRQ���7KLV� 
SRVHV�DQ�LVVXH�EHFDXVH�QRQ�+'27�FXVWRPHUV�ZLOO�EH�RFFXS\LQJ�VSDFH�ZLWKLQ�WKH� 
WHUPLQDO�\DUG�DQG�+'27�+DUERUV�'LYLVLRQ�GRHV�QRW�LQWHQG�WR�LQVWDOO�QRU�PDLQWDLQ�DQ\�RI� 
WKH����N9�SULPDU\�GLVWULEXWLRQ�IDFLOLWLHV���7KLV�RSWLRQ�UHVROYHV�WKH�SURMHFWHG������ 
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RYHUORDGV��KRZHYHU��LW�GRHV�QRW��SURYLGH�VXEVWDWLRQ�RU�FLUFXLW�FDSDFLW\�WR�DFFRPPRGDWH� 
WKH�IRUHFDVWHG�ORDG�LQFUHDVHV�RXWVLGH�RI�WKH�WHUPLQDO�\DUG�LQ�WKH�.DOLKL�3DODPD�DUHD��� 
� 
22SWLRQ���ದ�66\VWHP�$XLNL�6XEVWDWLRQ���7KLV�RSWLRQ�LV�VLPLODU�WR�2SWLRQ���LQ�WKDW�WZR������� 
N9����������09$�GLVWULEXWLRQ�VXEVWDWLRQ�WUDQVIRUPHUV�DQG�WZR����N9�FLUFXLWV�ZRXOG�EH� 
LQVWDOOHG�IRU�VHUYLFH�LQ��������,Q�FRQWUDVW�WR�RSWLRQ����+DZDLLDQ�(OHFWULF�ZRXOG�LQVWDOO�DQG� 
PDLQWDLQ�WKH����N9�GLVWULEXWLRQ�V\VWHP�DQG�PDNH�SURYLVLRQV�ZLWKLQ�WKH�VXEVWDWLRQ�VLWH�WR� 
DOORZ�H[SDQVLRQ�IRU�XS�WR�IRXU�GLVWULEXWLRQ�VXEVWDWLRQ�WUDQVIRUPHUV���7KLV�RSWLRQ�ZRXOG� 
UHVROYH�WKH�SURMHFWHG������RYHUORDGV�DQG�SURYLGH�DGHTXDWH�FDSDFLW\�WR�VHUYH�PXOWLSOH� 
FXVWRPHUV�ZLWKLQ��DV�ZHOO�DV�WKH�IXWXUH�SURMHFWHG�ORDGV�VXUURXQGLQJ�.DSDODPD�7HUPLQDO� 
<DUG�� 
� 
2SWLRQ���ದ�::DLDNDPLOR�6XEVWDWLRQ���7KLV�RSWLRQ�ZRXOG�LQVWDOO�WZR�������N9����������09$� 
GLVWULEXWLRQ�VXEVWDWLRQ�WUDQVIRUPHUV�DW�WKH�H[LVWLQJ�:DLDNDPLOR�6XEVWDWLRQ��D�QHZ����N9� 
FLUFXLW��DQG�IRXU����N9�FLUFXLWV���7KLV�RSWLRQ�ZRXOG�SURYLGH�VXIILFLHQW�FDSDFLW\�WR�VHUYH�WKH� 
.&7�SURMHFW��DV�ZHOO�DV�WKH�QXPHURXV�IRUHFDVWHG�ORDGV�LQ�WKH�.DOLKL�3DODPD�DUHD���� 
� 
� 
'LVFXVVLRQ�RI�2SWLRQV���WR���� 
&RQVWUXFWLRQ�RI�D�GHGLFDWHG�VXEVWDWLRQ��2SWLRQ����PXVW�EH�HOLPLQDWHG�IURP�FRQVLGHUDWLRQ� 
GXH�WR�WKH�FRQWUDLQWV�LPSRVHG�E\�+'27�DQG�WKH�OLPLWDWLRQV�RI�SURYLGLQJ�VXEVWDWLRQ�DQG� 
FLUFXLW�FDSDFLW\�IRU�ORDG�JURZWK�RXWVLGH�RI�WKH�.&7�SURSHUW\���7KH�QHZ�V\VWHP�VXEVWDWLRQ� 
�2SWLRQ����UHTXLUHV�WKH�FRQVWUXFWLRQ�RI�D�QHZ�VXEVWDWLRQ�EXW�ZLWK�PLQLPDO����N9�FLUFXLW� 
LQVWDOODWLRQ�VLQFH�WKH�SURSRVHG�VXEVWDWLRQ�ZLOO�EH�ORFDWHG�DGMDFHQW�WR�WKH�GHYHORSPHQW� 
WKDW�LV�FDXVLQJ�WKH�RYHUORDG�FRQGLWLRQV���7KH�XVH�RI�DQ�H[LVWLQJ�VXEVWDWLRQ��2SWLRQ���� 
KDV�D�FRPSDUDWLYHO\�VPDOOHU�VFRSH�IRU�WKH�VXEVWDWLRQ�ZRUN�DV�FRPSDUHG�WR�WKH�QHZ� 
VXEVWDWLRQ�RSWLRQ��KRZHYHU��WKHUH�LV�H[WHQVLYH����N9�FLUFXLW�LQVWDOODWLRQ�ZRUN�UHTXLUHG� 
GXH�WR�WKH�H[LVWLQJ�VXEVWDWLRQ�EHLQJ�UHPRWH�IURP�WKH�QHZ�ORDG���6LQFH�2SWLRQ���ZDV� 
HOLPLQDWHG�IURP�FRQVLGHUDWLRQ��FRVW�HVWLPDWHV�ZHUH�RQO\�GHYHORSHG�IRU�WKH�RWKHU�WZR� 
RSWLRQV��VHH�7DEOH����� 

11
 



EXHIBIT A 
PAGE 14 OF 30 

&&267�$1$/<6,6� 

7DEOH����&RVW�$QDO\VLV� 
� 

2SWLRQ�� 1DPH�� &RVW�� 

�� 6\VWHP�$XLNL�6XEVWDWLRQ�����������09$�7VIV� ������������ 

�� ([LVWLQJ�:DLDNDPLOR�6XEVWDWLRQ�����������09$�7VIV�� ������������ 

� 

2SWLRQ�����&RQVWUXFW�D�QHZ�V\VWHP�$XLNL�6XEVWDWLRQ�DQG�LQVWDOO�WZR�������N9���������� 
09$�WUDQVIRUPHUV�LV�WKH�PRVW�FRVW�HIIHFWLYH�RSWLRQ���7KH�VXEWUDQVPLVVLRQ�DQG� 
GLVWULEXWLRQ�FLUFXLW�ZRUN�LV�PLQLPL]HG�GXH�WR�WKH�ORFDWLRQ�RI�WKH�VXEVWDWLRQ���)XUWKHUPRUH�� 
WKLV�RSWLRQ�LQFOXGHV�SURYLVLRQV�WR�H[SDQG�WKH�VXEVWDWLRQ�IURP�WZR�WR�IRXU�WUDQVIRUPHUV�� 
ZKLFK�ZLOO�DOORZ�IRU�IXWXUH�ORDG�JURZWK���� 

2SWLRQ����,QVWDOO�FDSDFLW\�DW�WKH�H[LVWLQJ�:DLDNDPLOR�6XEVWDWLRQ�LV�WKH�PRUH�FRVWO\� 
DOWHUQDWLYH���%HLQJ�UHPRWH�WR�WKH�QHZ�ORDGV��WKLV�RSWLRQ�KDV����N9�FLUFXLW�LQVWDOODWLRQ� 
ZRUN�WKDW�LV�QRW�RQO\�PRUH�H[WHQVLYH��EXW�LV�LPSDFWHG�E\�WKH�+RQROXOX�$XWKRULW\�IRU�5DSLG� 
7UDQVLW��+$57��SURMHFW�DQG�WKHUHIRUH�LQWURGXFHV�FRQVWUXFWDELOLW\�DQG�VFKHGXOH�ULVNV��� 

� 
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1121�75$160,66,21�$/7(51$7,9(�&216,'(5$7,216� 

$Q�DOWHUQDWLYH�QRQ�WUDQVPLVVLRQ�VROXWLRQ�FRQVLGHUHG�ZDV�D�EDWWHU\�HQHUJ\�VWRUDJH� 
V\VWHP��%(66����� 
%DVHG�RQ�H[LVWLQJ������FLUFXLW�ORDGLQJ�GDWD�DQG�WKH�ORDG�SURILOH�SURYLGHG�IRU�.DSDODPD� 
7HUPLQDO�<DUG�E\�WKH�FXVWRPHU��VHHQ�LQ�)LJXUH����WKH�JUHDWHVW�SRZHU��N:��DQG�HQHUJ\� 
�N:+��UHTXLUHPHQWV�ZHUH�LGHQWLILHG���� 

� 

� 

)LJXUH����.DSDODPD�7HUPLQDO�<DUG�/RDG�3URILOH� 

8QGHU�QRUPDO�FRQGLWLRQV��WKH�%(66�ZRXOG�EH�LQWHUFRQQHFWHG�WR�DXJPHQW�WKH�FDSDFLW\�RI� 
WKH�H[LVWLQJ�6DQG�,VODQG�FLUFXLW��IHG�IURP�WKH�.DSDODPD���VXEVWDWLRQ�WUDQVIRUPHU���,Q�WKH� 
PRVW�H[WUHPH�HPHUJHQF\�RYHUORDG�VLWXDWLRQ��D�SRUWLRQ�RI�.DKDL�FLUFXLW��QRUPDOO\�IHG�IURP� 
WKH�.DSDODPD���VXEVWDWLRQ�WUDQVIRUPHU��LV�WUDQVIHUUHG�WR�6DQG�,VODQG�FLUFXLW���$� 
FRPELQDWLRQ�RI�.DSDODPD���WUDQVIRUPHU�ORDG�GDWD��FLUFXLW�VSRW�UHDGLQJV�DQG�DQQXDO� 
GLVWULEXWLRQ�WUDQVIRUPHU�SHDN�ORDG�GDWD�ZDV�XVHG�WR�GHWHUPLQH�WKLV�DPRXQW���7KLV�ORDG� 
ZDV�DGGHG�WR�WKH�ORDG�SURILOH�WR�DFFRXQW�IRU�WKH�ZRUVW�FDVH�VFHQDULR�IRU�WKH�.DSDODPD��� 
WUDQVIRUPHU���7KH�PD[LPXP�GHPDQG�ZDV�IRXQG�WR�EH��������N:��ZKLOH�WKH�PD[LPXP� 
HQHUJ\�UHTXLUHPHQW�ZDV�IRXQG�WR�EH��������N:+��IDOOLQJ�RQ�D�GLIIHUHQW�GD\�� 
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)RU�WKLV�SODQ��WKH�EDWWHU\�ZRXOG�EH�GHVLJQHG�WR�ZRUN�LQ�FRQMXQFWLRQ�ZLWK�WKH�H[LVWLQJ� 
WUDQVIRUPHU��KDQGOLQJ�DQ\�ORDG�DERYH�WKH�QRUPDO�OLPLW�RI�WKH�WUDQVIRUPHU���7KLV�LV� 
LOOXVWUDWHG�LQ�)LJXUH����ZKLFK�VKRZV�WKH EDWWHU\�GLVFKDUJLQJ�WR�SURYLGH�DGGLWLRQDO� 
FDSDFLW\�RQ�WKH�FLUFXLW���7KH�QRUPDO�OLPLW�RI�WKH�.DSDODPD���WUDQVIRUPHU�LV��������N:��� 
7KHUHIRUH��WKH�EDWWHU\�FDSDFLW\�ZRXOG�QHHG�WR�EH�DW�OHDVW�������N:�VXVWDLQHG�IRU���� 
KRXUV�WR�DFFRPPRGDWH�WKH�PD[LPXP�HQHUJ\�UHTXLUHPHQW���� 

� 

� 

)LJXUH����%DWWHU\�FRQWULEXWLRQ�WR�RYHUDOO�FDSDFLW\� 

7KLV�VROXWLRQ�ZRXOG�XWLOL]H�WKUHH������N:�VL[�KRXU�EDWWHULHV���%DVHG�RQ�XSGDWHG� 
'HFHPEHU������36,3��XWLOLW\�VFDOH�%(66�FRVW�HVWLPDWHV��LQFOXGLQJ�KLJK�OHYHO� 
LQWHUFRQQHFWLRQ�FRVWV��WKLV�%(66�ZRXOG�FRVW�DSSUR[LPDWHO\�������PLOOLRQ�LQ�WKH�\HDU� 
������DQG�WKH����\HDU�UHSODFHPHQW�%(66�LQ������ZRXOG�FRVW�DSSUR[LPDWHO\�������� 
PLOOLRQ���7KLV�SODFHV�WKH�ILQDO�FRVW�RI�WKH�EDWWHU\�HQHUJ\�VWRUDJH�V\VWHP�DW�������PLOOLRQ�� 
LQ�SUHVHQW�YDOXH���� 

2 
See, PSIP Update Report: December 2016, Appendix J, filed in Docket No. 2014-0183 on December 23, 2016. 
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7KH�YDOXH�RI�VXEVWDWLRQ�XSIURQW�DQG�RSHUDWLRQ�DQG�PDLQWHQDQFH�FRVWV�DYRLGHG�EHFDXVH� 
RI�WKH�EDWWHU\�ZDV�VXPPHG�WR�ILQG�WKH�WRWDO�EHQHILWV�RI�WKLV�DOWHUQDWLYH�VROXWLRQ���7KHVH� 
UHVXOWV�DUH�VKRZQ�LQ�WKH�FRVW�EHQHILW�DQDO\VLV�VKRZQ�LQ�)LJXUH����ZKHUH�WKH�FRVWV�RI�WKH� 
%(66�RXWZHLJK�WKH�EHQHILWV�UHFHLYHG���� 

� 

� 
)LJXUH����%(66�&RVW�%HQHILW�$QDO\VLV�
 

15
 



EXHIBIT A 
PAGE 18 OF 30 

&&21&/86,21� 
$GGLWLRQDO�GLVWULEXWLRQ�VXEVWDWLRQ�DQG�FLUFXLW�FDSDFLW\�LV�UHTXLUHG�E\������WR�DOOHYLDWH� 
QRUPDO�RYHUORDG�FRQGLWLRQV��WR�SURYLGH�EDFNXS�FDSDELOLW\�XQGHU�HPHUJHQF\�FRQGLWLRQV�� 
DQG�WR�DFFRPPRGDWH�WKH�IRUHFDVWHG�ORDGV�LQ�WKH�.DOLKL�3DODPD�UHJLRQ���7KH�LQVWDOODWLRQ� 
RI�WZR�������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV�DW�WKH�SURSRVHG�V\VWHP�$XLNL� 
6XEVWDWLRQ�VLWH�LV�WKH�PRVW�GHVLUDEOH�RSWLRQ�IRU�WKH�IROORZLQJ�UHDVRQV�� 

• 7KLV�RSWLRQ�DOOHYLDWHV�QRUPDO�RYHUORDG�FRQGLWLRQV�� 
• 7KLV�RSWLRQ�DGHTXDWHO\�SURYLGHV�EDFN�XS�FDSDELOLW\�LQ�WKH�HYHQW�RI�DQ� 
HPHUJHQF\�FRQGLWLRQ�� 

• 7KH�ORFDWLRQ�RI�WKH�QHZ�$XLNL�6XEVWDWLRQ�QHDU�WKH�ORDG�JURZWK�ZLOO�PLQLPL]H� 
GLVWULEXWLRQ�FLUFXLW�LQVWDOODWLRQ�DQG�FRVWV�� 

• 7KH�QHZ�$XLNL�6XEVWDWLRQ�ZLOO�KDYH�SURYLVLRQV�WR�DFFRPPRGDWH�D�PDMRULW\�RI� 
WKH�XOWLPDWH�SURMHFWHG�ORDGV�LQ�WKH�YLFLQLW\�� 

• 7KLV�LV�WKH�PRVW�FRVW�HIIHFWLYH�RSWLRQ�WR�SURYLGLQJ�FDSDFLW\�IRU�WKH�.DOLKL� 
3DODPD�VWXG\�DUHD�� 

5(&200(1'$7,216� 
%DVHG�RQ�WKH�DQDO\VLV�DERYH��WKLV�VWXG\�UHFRPPHQGV�VHOHFWLRQ�RI�2SWLRQ�����LQVWDOODWLRQ� 
RI�WKH�QHZ�V\VWHP�$XLNL�6XEVWDWLRQ���7KH�SURSRVHG�SURMHFW�ZLOO�DOORZ�IRU�WKH�WLPHO\� 
LQVWDOODWLRQ�RI�FULWLFDO�LQIUDVWUXFWXUH�WR�WKH�HOHFWULFDO�V\VWHP�ZKLFK�ZLOO�SURYLGH�WKH�� 
QHFHVVDU\�FDSDFLW\�WR�VHUYH�SURMHFWHG�ORDGV�DQG�SURYLGH�HVVHQWLDO�UHOLDEOH�SRZHU�XQGHU� 
HPHUJHQF\�FRQGLWLRQV�� 

7KH�VWXG\�VSHFLILFDOO\�UHFRPPHQGV�� 

• 7KH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�D�QHZ�V\VWHP�$XLNL�GLVWULEXWLRQ�VXEVWDWLRQ� 
VLWH��WR�EH�VL]HG�IRU�XOWLPDWHO\�IRXU���������09$�GLVWULEXWLRQ�WUDQVIRUPHUV����� 

• 7KH�LQLWLDO�LQVWDOODWLRQ�RI�WZR�������N9����������09$�GLVWULEXWLRQ�WUDQVIRUPHUV�� 
HDFK�ZLWK�D�WZR�FLUFXLW�UDGLDO����N9�VZLWFKJHDU�� 

• 7KH�LQVWDOODWLRQ�RI�IRXU����N9�FLUFXLWV�DW�WKH�QHZ�$XLNL�6XEVWDWLRQ�� 
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•	 7R�VHUYH�$XLNL�6XEVWDWLRQ�E\�WDSSLQJ�DQG�H[WHQGLQJ�WKH�H[LVWLQJ����N9�,ZLOHL� 
��DQG�+DODZD���FLUFXLWV�IURP�3XXKDOH�5RDG�DQG�.DOLKL�6WUHHW��UHVSHFWLYHO\�� 

�� 
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Before Auiki Sub Project
EXHIBIT A 

Case Solved: 4/3/2018 W Kapalama 1 PAGE 25 OF 30 
Kapalama 1 (147) 46.00 - 11.50 kV OA/FA 10000 / 10000 kVA L-L 10984 / 14101 kVA 7/13/2017 Growth 1.0 % 

CT BKR UG OH LmkVA A2017 P2018 P2019 P2020 P2021 P2022 P2023 P2024 P2025 P2026 
Mokauea(1594) 600 1200 438 515 8725 2559A 2584R 2610R 4267RS 4310R 4353R 4396R 4440R 4485R 4530R 

Sand Island(1400) 600 1200 438 515 8725 2874A 2903R 2932R 2962R 12273N$ 12395R* 12519R* 12644R* 12771R* 12899R* 

Substation Total 5433 5487 5542 7229 16582# 16748# 16916# 17085# 17256# 17428# 

Mokauea N 0 0 0 0 0 0 0 0 0 

T 0  0  1631  0  0  0  0  0  0  

Sand Island N 0 0 0 9311 0 0 0 0 0 

T 0 0 0 0 0 0 0 0 0 

Circuit 
Mokauea 

Sand Island 

Change Type 
Tran Load 

New Load 

Indef 

Date 
2020 

2021 

Load kVA Project No. 
1631 Rail 

9311 

951 CE063657LY 

Notes 
Transfer from Waiakamilo 2-Waiakamilo 4 
Transfer load from Waiakamilo 4 to Mokauea; Open 
SW3468; Close SW3947 
Used to compensate the addition of TPSS#19 
Kapalama Container Terminal 

HSI Electric - on hold might be cancelled 

Substation Notes: 46kV Fuse Type: SMD-2B 

2011 Peak: 7598 KVA on 4/14/11 13:00 (PQWeb)
 
2012 Peak: 7305 KVA with 87% PF on 9/19/12 11:30 (PQWeb)
 
2013 Peak: 6958 KVA with 86% PF on 9/10/13 11:15 (PQWeb)
 
2014 Peak: 6691 KVA with 87% PF on 10/8/14 10:45 (PQWeb)
 
2015 Peak: 6599 KVA with 87% PF on 8/20/15 10:15 (PQWeb)
 
2016 Peak: 6224 KVA with 88% PF on 5/25/16 13:45 (PQWeb)
 
2017 Peak: 5433 KVA with 89% PF on 7/26/17 9:00 (PQWeb)
 

Halawa-Downtown Kapalama 1 

Karissa Pang Tuesday, April 3, 2018  11:11:15 am Page 1 of 1 Reading 7/26/2017 
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PROJECT COST ESTIMATE
	

EXHIBIT D 
PAGE 1 OF 4

Project Title: Auiki Substation 
Budget Item: P0004260, P0004261, P0004262 

P0004260 P0004261 P0004262 TOTAL 

LABOR $ 124,769 $ 1,015,206 $ 707,507 $ 1,847,481 

MATERIALS $ 104,703 $ 2,394,683 $ 417,165 $ 2,916,552 

OUTSIDE SERVICES $ 693,077 $ 3,215,770 $ 1,953,835 $ 5,862,682 

OTHER $ - $ 157,500 $ - $ 157,500 

OVERHEAD $ 279,995 $ 1,966,742 $ 1,026,114 $ 3,272,851 

AFUDC $ 124,470 $ 521,797 $ 229,470 $ 875,737 

TOTAL COST OF PROJECT $ 1,327,014 $ 9,271,697 $ 4,334,091 $ 14,932,803 

ESTIMATED CONTRIBUTIONS $ - $ - $ - $ -

NET PROJECT COST $ 1,327,014 $ 9,271,697 $ 4,334,091 $ 14,932,803 



              
                  
              
  
  
                       
  
  
                  

 
  
                
                
                  
              

         

P0004260: Auiki Substation - Telecom
	

EXHIBIT D  
PAGE 2 OF 4

ENGINEERING 
Proj Mgt Division 
Structural 
Substation & Telecom 

GOVERNMENT RELATIONS 
Government Relations 

REG RATE PROCEEDINGS 
Reg Rate Proceedings 

TEST & SUBSTATION 
Communications 
Instrument & Control 
Substation 
Construction Mgt 

Total 

Group
	

(BP) 
(BT) 
(BY) 

(NI) 

(NP) 

(RC) 
(RI) 
(RS) 
(RX) 

Hours Dollars 

490 24,956 
26 1,047 
624 30,150 

9 501 

70 2,921 

160 8,912 
126 7,433 
55 3,275 
776 45,574 

2,336 124,769 



                   
               
          
            
  
  
                        
  
  
                 

 
  
                   
                      

 
  
                   

 
  
                   

 
  
                   

 
  
                   

 
  
               
            
          
          
                   

 
  
                      

 
  
               
                   

 
  
                   

     

P0004261: Auiki Substation - Substation
	

EXHIBIT D  
PAGE 3 OF 4

ENGINEERING 
Admin 
Proj Mgt Division 
Structural 
Substation & Telecom 

ENTERPRISE OPER SVCS 
Corporate Safety 

ENVIRONMENTAL 
Water & Haz Mat 

LEGAL 
Legal 
Land & Rights of Way 

GOVERNMENT RELATIONS 
Government Relations 

REG RATE PROCEEDINGS 
Reg Rate Proceedings 

COMM RELATIONS 
Comm Relations 

SYSTEM OPERATIONS 
Operating Dispatch 

TEST & SUBSTATION 
Instrument & Control 
Relay 
Substation 
Construction Mgt 
Protection 

PRICING 
Pricing 

SUPPORT SERVICES 
Electric & Welding Svcs 
Purchasing 

CUST INSTALLATIONS 
Planning & Design 

Total 

Group
	

(BA) 
(BP) 
(BT) 
(BY) 

(FS) 

(JW) 

(NC) 
(NL) 

(NI) 

(NP) 

(QR) 

(RD) 

(RI) 
(RR) 
(RS) 
(RX) 
(XR) 

(SP) 

(VL) 
(VP) 

(WP) 

Hours Dollars 

86 
490 
2,306 
1,488 

3,348 
24,956 
115,209 
69,380 

5 207 

149 7,316 

45 
16 

2,694 
662 

25 1,417 

70 2,921 

65 2,728 

20 1,194 

809 
1,188 
3,691 
6,945 
80 

47,445 
72,116 
218,887 
395,625 
4,262 

10 414 

769 
80 

39,304 
3,415 

35 1,705 

18,372 1,015,206 



               
               
                   
  
  
               
                   
          
  
  
                        
  
  
                   
 
  
            

        

EXHIBIT D  
PAGE 4 OF 4

P0004262: Auiki Substation - T&D 

ENGINEERING 
T&D Engineering 
Proj Mgt Division 
Structural 

CONSTR & MAINT 
Field Operation 
Planning 
Operations 

GOVERNMENT RELATIONS 
Government Relations 

REG RATE PROCEEDINGS 
Reg Rate Proceedings 

CORPORATE ENTRIES 
Off Duty Police 

Total 

Group
	

(BE) 
(BP) 
(BT) 

(DF) 
(DP) 
(DS) 

(NI) 

(NP) 

(ZP) 

Hours Dollars 

920 
490 
39 

45,416 
24,956 
1,570 

160 
80 

9,329 

10,550 
3,794 
571,110 

9 501 

70 2,921 

1,161 46,689 

12,258 707,507 
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Tax DepreciationAuiki Substation Bill Impact 
Tax Depreciation Factors 

Manual input Years 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

Tax Depreciation Rates (Straight Line) 
-
3 16.670% 33.330% 33.330% 16.670% 

5 10.000% 20.000% 20.000% 20.000% 20.000% 10.000% 

7 7.140% 14.290% 14.290% 14.280% 14.290% 14.280% 14.290% 7.140% 

10 5.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 5.000% 

15 3.330% 6.670% 6.670% 6.670% 6.670% 6.670% 6.670% 6.660% 6.670% 6.660% 6.670% 6.660% 6.670% 6.660% 6.670% 3.330% 

20 2.500% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 2.500% 

25 2.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 4.000% 

28 1.786% 3.571% 3.571% 3.571% 3.571% 3.571% 3.572% 3.571% 3.572% 3.571% 3.572% 3.571% 3.572% 3.571% 3.572% 3.571% 3.572% 3.571% 3.572% 3.571% 3.572% 

30 1.667% 3.333% 3.333% 3.333% 3.333% 3.333% 3.333% 3.333% 3.333% 3.333% 3.333% 3.333% 3.334% 3.333% 3.334% 3.333% 3.334% 3.333% 3.334% 3.333% 3.334% 

35 1.429% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 

50 1.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 

Source: IRS Publication 946, Table A-8 

Tax Depreciation Rates (MACRS) 
-
3 33.330% 44.450% 14.810% 7.410% 

5 20.000% 32.000% 19.200% 11.520% 11.520% 5.760% 

7 14.290% 24.490% 17.490% 12.490% 8.930% 8.920% 8.930% 4.460% 

10 10.000% 18.000% 14.400% 11.520% 9.220% 7.370% 6.550% 6.550% 6.560% 6.550% 3.280% 

15 5.000% 9.500% 8.550% 7.700% 6.930% 6.230% 5.900% 5.900% 5.910% 5.900% 5.910% 5.900% 5.910% 5.900% 5.910% 2.950% 

20 3.750% 7.219% 6.677% 6.177% 5.713% 5.285% 4.888% 4.522% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 2.231% 

Source: IRS Publication 946, Table A-1 
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Tax DepreciationAuiki Substation Bill Impact 
Tax Depreciation Factors 

Manual input Years 

Tax Depreciation Rates 
-
3 
5 
7 
10 
15 
20 
25 
28 
30 
35 
50 

Source: IRS Publication 946, Ta 

Tax Depreciation Rates 
-
3 
5 
7 
10 
15 
20 

Source: IRS Publication 946, Ta 

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 

4.000% 4.000% 4.000% 4.000% 2.000% 

3.571% 3.572% 3.571% 3.572% 3.571% 3.572% 3.571% 1.786% 

3.333% 3.334% 3.333% 3.334% 3.333% 3.334% 3.333% 3.334% 3.333% 1.667% 

2.857% 2.857% 2.857% 2.857% 2.857% 2.857% 2.858% 2.857% 2.858% 2.857% 2.858% 2.857% 2.858% 2.857% 1.429% 

2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 2.000% 
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Tax Depreciation Factors 

Manual input Years 

Tax Depreciation Rates 
-
3 
5 
7 
10 
15 
20 
25 
28 
30 
35 
50 

Source: IRS Publication 946, Ta 

Tax Depreciation Rates 
-
3 
5 
7 
10 
15 
20 

Source: IRS Publication 946, Ta 

45 

2.000% 

46 

2.000% 

47 

2.000% 

48 

2.000% 

49 

2.000% 

50 

2.000% 

51 

1.000% 

Total 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 

100.000% 
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Auiki Substation Bill Impact 
Revenue Requirements Model - Calculations 

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 
Manual input 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 
O&M 
Escalation Rate 1.00 1.02 1.04 1.06 1.08 1.10 1.13 1.15 1.17 1.20 1.22 1.24 1.27 1.29 1.32 1.35 1.37 1.40 1.43 1.46 1.49 1.52 1.55 1.58 1.61 1.64 1.67 
O&M - - - - - - - - - - - - - - - - - - - - - - - - - - -

Plant Asset Depreciation 
Book Depreciation 
Book Depreciation Rates 0.000% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 
Depreciation Expense - 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 
Accumulated Depreciation - 196,272 392,545 588,817 785,090 981,362 1,177,635 1,373,907 1,570,179 1,766,452 1,962,724 2,158,997 2,355,269 2,551,542 2,747,814 2,944,086 3,140,359 3,336,631 3,532,904 3,729,176 3,925,449 4,121,721 4,317,993 4,514,266 4,710,538 4,906,811 5,103,083 

Tax Depreciation 
Tax Depreciation Rates (Straight Line) 20 2.500% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 2.500% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
Revenue Bond Financed Tax Basis (S/L 0.0% - - - - - - - - - - - - - - - - - - - - - - - - - - -
Tax Depreciation Rates (MACRS) 20 3.750% 7.219% 6.677% 6.177% 5.713% 5.285% 4.888% 4.522% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 2.231% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
NonRB Financed Tax Basis (MACRS) 100.0% 397,452 765,121 707,676 654,682 605,504 560,142 518,065 479,274 472,914 472,808 472,914 472,808 472,914 472,808 472,914 472,808 472,914 472,808 472,914 472,808 236,457 - - - - - -
Tax Depreciation 397,452 765,121 707,676 654,682 605,504 560,142 518,065 479,274 472,914 472,808 472,914 472,808 472,914 472,808 472,914 472,808 472,914 472,808 472,914 472,808 236,457 - - - - - -
Accumulated Tax Depreciation 397,452 1,162,573 1,870,249 2,524,931 3,130,435 3,690,577 4,208,642 4,687,916 5,160,830 5,633,639 6,106,553 6,579,362 7,052,276 7,525,085 7,997,999 8,470,808 8,943,722 9,416,531 9,889,445 10,362,254 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 

State Investment Tax Credit (ITC) 
Book 
State ITC Amortization Rate 0.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
Amortization of State ITC 4.00% - 42,395 42,395 42,395 42,395 42,395 42,395 42,395 42,395 42,395 42,395 - - - - - - - - - - - - - - - -
Accumulated Amortization - 42,395 84,790 127,185 169,579 211,974 254,369 296,764 339,159 381,554 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 
Deferred ITC 423,948 381,554 339,159 296,764 254,369 211,974 169,579 127,185 84,790 42,395 - - - - - - - - - - - - - - - - -

Tax 423,948 

Deferred Tax Calculation 
Book Accumulated Depreciation - 196,272 392,545 588,817 785,090 981,362 1,177,635 1,373,907 1,570,179 1,766,452 1,962,724 2,158,997 2,355,269 2,551,542 2,747,814 2,944,086 3,140,359 3,336,631 3,532,904 3,729,176 3,925,449 4,121,721 4,317,993 4,514,266 4,710,538 4,906,811 5,103,083 
Tax Accumulated Depreciation 397,452 1,162,573 1,870,249 2,524,931 3,130,435 3,690,577 4,208,642 4,687,916 5,160,830 5,633,639 6,106,553 6,579,362 7,052,276 7,525,085 7,997,999 8,470,808 8,943,722 9,416,531 9,889,445 10,362,254 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 
Book/Tax Acc Depr Difference (397,452) (966,300) (1,477,704) (1,936,114) (2,345,346) (2,709,215) (3,031,008) (3,314,009) (3,590,651) (3,867,187) (4,143,829) (4,420,365) (4,697,007) (4,973,543) (5,250,185) (5,526,721) (5,803,363) (6,079,900) (6,356,542) (6,633,078) (6,673,262) (6,476,990) (6,280,718) (6,084,445) (5,888,173) (5,691,900) (5,495,628) 
Deferred ITC 423,948 381,554 339,159 296,764 254,369 211,974 169,579 127,185 84,790 42,395 - - - - - - - - - - - - - - - - -
Net Deferred Tax Asset (Liability) 6,823 (150,583) (293,197) (422,163) (538,466) (643,086) (736,872) (820,667) (902,825) (984,956) (1,067,114) (1,138,327) (1,209,568) (1,280,781) (1,352,021) (1,423,235) (1,494,475) (1,565,688) (1,636,929) (1,708,142) (1,718,491) (1,667,947) (1,617,403) (1,566,859) (1,516,315) (1,465,771) (1,415,227) 

Deferred Tax Base (26,497) 611,243 553,798 500,805 451,627 406,264 364,187 325,396 319,037 318,931 319,037 276,536 276,642 276,536 276,642 276,536 276,642 276,536 276,642 276,536 40,185 (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) 

Deferred Taxes - Federal (5,230) 120,640 109,302 98,843 89,137 80,184 71,879 64,223 62,968 62,947 62,968 54,579 54,600 54,579 54,600 54,579 54,600 54,579 54,600 54,579 7,931 (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) 
Deferred Taxes - State excluding credit (1,594) 36,767 33,311 30,124 27,166 24,437 21,906 19,573 19,190 19,184 19,190 16,634 16,640 16,634 16,640 16,634 16,640 16,634 16,640 16,634 2,417 (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) 
Change in Deferred Taxes (6,823) 157,407 142,613 128,967 116,302 104,621 93,785 83,796 82,158 82,131 82,158 71,213 71,241 71,213 71,241 71,213 71,241 71,213 71,241 71,213 10,348 (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) 
Accumulated Deferred Taxes (6,823) 150,583 293,197 422,163 538,466 643,086 736,872 820,667 902,825 984,956 1,067,114 1,138,327 1,209,568 1,280,781 1,352,021 1,423,235 1,494,475 1,565,688 1,636,929 1,708,142 1,718,491 1,667,947 1,617,403 1,566,859 1,516,315 1,465,771 1,415,227 

check - - - - - - - - - - - - - - - - - - - - - - - - - - -

Change in Deferred ITC 423,948 (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) - - - - - - - - - - - - - - - -
423,948 (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) - - - - - - - - - - - - - - - -

Rate Base and Financing 
Investment: (Rate Base) 
Gross Plant 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 
Accumulated Depreciation - 196,272 392,545 588,817 785,090 981,362 1,177,635 1,373,907 1,570,179 1,766,452 1,962,724 2,158,997 2,355,269 2,551,542 2,747,814 2,944,086 3,140,359 3,336,631 3,532,904 3,729,176 3,925,449 4,121,721 4,317,993 4,514,266 4,710,538 4,906,811 5,103,083 
Accumulated Deferred Taxes (6,823) 150,583 293,197 422,163 538,466 643,086 736,872 820,667 902,825 984,956 1,067,114 1,138,327 1,209,568 1,280,781 1,352,021 1,423,235 1,494,475 1,565,688 1,636,929 1,708,142 1,718,491 1,667,947 1,617,403 1,566,859 1,516,315 1,465,771 1,415,227 
Accumulated Deferred ITC 423,948 381,554 339,159 296,764 254,369 211,974 169,579 127,185 84,790 42,395 - - - - - - - - - - - - - - - - -
Ending Net Investment - 10,181,586 9,870,302 9,573,811 9,290,966 9,020,786 8,762,288 8,514,626 8,276,952 8,040,917 7,804,908 7,568,873 7,301,387 7,033,874 6,766,389 6,498,876 6,231,390 5,963,877 5,696,391 5,428,878 5,161,393 4,954,772 4,809,043 4,663,315 4,517,586 4,371,858 4,226,129 4,080,400 
Average Net Investment 5,090,793 10,025,944 9,722,056 9,432,389 9,155,876 8,891,537 8,638,457 8,395,789 8,158,935 7,922,913 7,686,891 7,435,130 7,167,631 6,900,131 6,632,632 6,365,133 6,097,633 5,830,134 5,562,635 5,295,136 5,058,082 4,881,908 4,736,179 4,590,450 4,444,722 4,298,993 4,153,265 

Average Financing: 
Short Term Debt 1.18% 60,270 118,697 115,099 111,670 108,396 105,267 102,271 99,398 96,593 93,799 91,005 88,024 84,857 81,691 78,524 75,357 72,190 69,023 65,856 62,689 59,883 57,797 56,072 54,346 52,621 50,896 49,170 
Long Term Debt (Revenue Bonds) 39.59% 2,015,681 3,969,736 3,849,413 3,734,720 3,625,236 3,520,572 3,420,365 3,324,282 3,230,500 3,137,048 3,043,596 2,943,913 2,837,997 2,732,082 2,626,166 2,520,251 2,414,336 2,308,420 2,202,505 2,096,590 2,002,729 1,932,974 1,875,273 1,817,572 1,759,871 1,702,171 1,644,470 
Taxable Debt 1.22% 62,182 122,463 118,751 115,213 111,835 108,606 105,515 102,551 99,658 96,775 93,892 90,817 87,550 84,282 81,015 77,747 74,480 71,213 67,945 64,678 61,782 59,630 57,850 56,070 54,290 52,510 50,730 
Preferred Stock 0.90% 45,874 90,346 87,607 84,997 82,505 80,123 77,843 75,656 73,522 71,395 69,268 66,999 64,589 62,178 59,768 57,357 54,947 52,536 50,126 47,715 45,579 43,992 42,679 41,365 40,052 38,739 37,426 
Common Equity 57.10% 2,906,786 5,724,703 5,551,186 5,385,789 5,227,904 5,076,969 4,932,463 4,793,902 4,658,661 4,523,895 4,389,129 4,245,377 4,092,638 3,939,899 3,787,159 3,634,420 3,481,681 3,328,942 3,176,203 3,023,464 2,888,109 2,787,515 2,704,306 2,621,096 2,537,887 2,454,678 2,371,468 
Total Financing 5,090,793 10,025,944 9,722,056 9,432,389 9,155,876 8,891,537 8,638,457 8,395,789 8,158,935 7,922,913 7,686,891 7,435,130 7,167,631 6,900,131 6,632,632 6,365,133 6,097,633 5,830,134 5,562,635 5,295,136 5,058,082 4,881,908 4,736,179 4,590,450 4,444,722 4,298,993 4,153,265 

Return on Investment 
Short Term Debt 1.75% 1,055 2,077 2,014 1,954 1,897 1,842 1,790 1,739 1,690 1,641 1,593 1,540 1,485 1,430 1,374 1,319 1,263 1,208 1,152 1,097 1,048 1,011 981 951 921 891 860 
Long Term Debt (Taxable Debt) 5.03% 101,389 199,678 193,625 187,856 182,349 177,085 172,044 167,211 162,494 157,794 153,093 148,079 142,751 137,424 132,096 126,769 121,441 116,114 110,786 105,458 100,737 97,229 94,326 91,424 88,522 85,619 82,717 
Hybrids 7.19% 4,471 8,805 8,538 8,284 8,041 7,809 7,587 7,373 7,165 6,958 6,751 6,530 6,295 6,060 5,825 5,590 5,355 5,120 4,885 4,650 4,442 4,287 4,159 4,031 3,903 3,775 3,648 
Total Interest Expense 106,914 210,560 204,178 198,094 192,287 186,736 181,421 176,324 171,350 166,393 161,436 156,149 150,531 144,913 139,295 133,677 128,060 122,442 116,824 111,206 106,227 102,527 99,467 96,406 93,346 90,285 87,225 
Preferred Dividends 5.37% 2,463 4,852 4,705 4,564 4,431 4,303 4,180 4,063 3,948 3,834 3,720 3,598 3,468 3,339 3,210 3,080 2,951 2,821 2,692 2,562 2,448 2,362 2,292 2,221 2,151 2,080 2,010 
Net Income on Common 9.50% 276,145 543,847 527,363 511,650 496,651 482,312 468,584 455,421 442,573 429,770 416,967 403,311 388,801 374,290 359,780 345,270 330,760 316,249 301,739 287,229 274,370 264,814 256,909 249,004 241,099 233,194 225,289 

Income Taxes 
Income Before Pref Dividends 278,608 548,698 532,067 516,214 501,081 486,615 472,764 459,483 446,521 433,604 420,687 406,909 392,269 377,629 362,990 348,350 333,710 319,071 304,431 289,791 276,818 267,176 259,201 251,225 243,250 235,275 227,299 
Income Before Taxes (including ITC) 375,239 739,006 716,607 695,256 674,874 655,390 636,736 618,849 601,390 583,993 566,596 548,039 528,322 508,605 488,887 469,170 449,453 429,736 410,019 390,301 372,828 359,843 349,101 338,359 327,618 316,876 306,135 
Investment Tax Credit - 42,395 42,395 42,395 42,395 42,395 42,395 42,395 42,395 42,395 42,395 - - - - - - - - - - - - - - - -
Income Before Taxes (excluding ITC) 375,239 696,612 674,212 652,861 632,479 612,995 594,341 576,454 558,995 541,598 524,201 548,039 528,322 508,605 488,887 469,170 449,453 429,736 410,019 390,301 372,828 359,843 349,101 338,359 327,618 316,876 306,135 
Federal Income Tax 74,060 145,857 141,436 137,222 133,199 129,353 125,671 122,141 118,695 115,262 111,828 108,166 104,274 100,382 96,491 92,599 88,708 84,816 80,925 77,033 73,585 71,022 68,902 66,781 64,661 62,541 60,421 
State Income Tax 22,571 44,452 43,104 41,820 40,594 39,422 38,300 37,224 36,174 35,127 34,081 32,965 31,779 30,593 29,407 28,221 27,035 25,849 24,663 23,477 22,426 21,645 20,999 20,352 19,706 19,060 18,414 
State Investment Tax Credit - (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) - - - - - - - - - - - - - - - -

Total State Tax 
22,571 2,057 709 (575) (1,801) (2,973) (4,095) (5,171) (6,221) (7,267) (8,314) 32,965 31,779 30,593 29,407 28,221 27,035 25,849 24,663 23,477 22,426 21,645 20,999 20,352 19,706 19,060 18,414 

Total Taxes 96,631 147,913 142,145 136,647 131,398 126,380 121,577 116,970 112,474 107,994 103,514 141,130 136,053 130,975 125,898 120,820 115,743 110,665 105,587 100,510 96,010 92,666 89,900 87,134 84,368 81,602 78,835 

Revenue Requirement Calculation 

Revenue Requirement Factors 0.0499 0.1143 0.1113 0.1084 0.1057 0.1031 0.1007 0.0983 0.0960 0.0936 0.0913 0.0932 0.0906 0.0880 0.0854 0.0828 0.0801 0.0775 0.0749 0.0723 0.0699 0.0682 0.0668 0.0653 0.0639 0.0625 0.0611 
Revenue Requirement 529,170 1,211,045 1,179,457 1,149,347 1,120,605 1,093,128 1,066,821 1,041,596 1,016,976 992,442 967,909 988,268 960,462 932,657 904,851 877,045 849,240 821,434 793,629 765,823 741,182 722,869 707,721 692,573 677,425 662,277 647,129 
Revenue Taxes 47,017 107,601 104,795 102,120 99,566 97,124 94,787 92,546 90,358 88,179 85,999 87,808 85,337 82,867 80,396 77,925 75,455 72,984 70,514 68,043 65,854 64,227 62,881 61,535 60,189 58,843 57,497

 Income Before Depr, Int, Inc Tax 482,154 1,103,444 1,074,662 1,047,228 1,021,039 996,003 972,034 949,050 926,618 904,264 881,910 900,460 875,125 849,790 824,455 799,120 773,785 748,450 723,115 697,780 675,328 658,642 644,840 631,038 617,236 603,434 589,632 

Depreciation Expense - 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 
O&M - - - - - - - - - - - - - - - - - - - - - - - - - - -
Interest Expense 106,914 210,560 204,178 198,094 192,287 186,736 181,421 176,324 171,350 166,393 161,436 156,149 150,531 144,913 139,295 133,677 128,060 122,442 116,824 111,206 106,227 102,527 99,467 96,406 93,346 90,285 87,225

 Income Before Income Taxes 375,239 696,612 674,212 652,861 632,479 612,995 594,341 576,454 558,995 541,598 524,201 548,039 528,322 508,605 488,887 469,170 449,453 429,736 410,019 390,301 372,828 359,843 349,101 338,359 327,618 316,876 306,135 

Income Taxes - Federal 74,060 145,857 141,436 137,222 133,199 129,353 125,671 122,141 118,695 115,262 111,828 108,166 104,274 100,382 96,491 92,599 88,708 84,816 80,925 77,033 73,585 71,022 68,902 66,781 64,661 62,541 60,421 
Income Taxes - State 22,571 44,452 43,104 41,820 40,594 39,422 38,300 37,224 36,174 35,127 34,081 32,965 31,779 30,593 29,407 28,221 27,035 25,849 24,663 23,477 22,426 21,645 20,999 20,352 19,706 19,060 18,414 
State ITC - (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) (42,395) - - - - - - - - - - - - - - - -

Total Income Taxes 
96,631 147,913 142,145 136,647 131,398 126,380 121,577 116,970 112,474 107,994 103,514 141,130 136,053 130,975 125,898 120,820 115,743 110,665 105,587 100,510 96,010 92,666 89,900 87,134 84,368 81,602 78,835 

Preferred Dividends 2,463 4,852 4,705 4,564 4,431 4,303 4,180 4,063 3,948 3,834 3,720 3,598 3,468 3,339 3,210 3,080 2,951 2,821 2,692 2,562 2,448 2,362 2,292 2,221 2,151 2,080 2,010

 Net Income for Common 276,145 543,847 527,363 511,650 496,651 482,312 468,584 455,421 442,573 429,770 416,967 403,311 388,801 374,290 359,780 345,270 330,760 316,249 301,739 287,229 274,370 264,814 256,909 249,004 241,099 233,194 225,289 

check - - - - - - - - - - - - - - - - - - - - - - - - - - -
ROE 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 
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Auiki Substation Bill Impact 
Revenue Requirements Model - Calculat 

Manual input 
O&M 
Escalation Rate 
O&M 

Plant Asset Depreciation 
Book Depreciation 
Book Depreciation Rates 
Depreciation Expense 
Accumulated Depreciation 

Tax Depreciation 
Tax Depreciation Rates (Straight Line) 
Revenue Bond Financed Tax Basis (S/L 
Tax Depreciation Rates (MACRS) 
NonRB Financed Tax Basis (MACRS) 
Tax Depreciation 
Accumulated Tax Depreciation 

State Investment Tax Credit (ITC) 
Book 
State ITC Amortization Rate 
Amortization of State ITC 
Accumulated Amortization 
Deferred ITC 

Tax 

Deferred Tax Calculation 
Book Accumulated Depreciation 
Tax Accumulated Depreciation 
Book/Tax Acc Depr Difference 
Deferred ITC 
Net Deferred Tax Asset (Liability) 

Deferred Tax Base 

Deferred Taxes - Federal 
Deferred Taxes - State excluding credit 
Change in Deferred Taxes 
Accumulated Deferred Taxes 

check 
Change in Deferred ITC 

Rate Base and Financing 
Investment: (Rate Base) 
Gross Plant 
Accumulated Depreciation 
Accumulated Deferred Taxes 
Accumulated Deferred ITC 
Ending Net Investment 
Average Net Investment 

Average Financing: 
Short Term Debt 
Long Term Debt (Revenue Bonds) 
Taxable Debt 
Preferred Stock 
Common Equity 
Total Financing 

Return on Investment 
Short Term Debt 
Long Term Debt (Taxable Debt) 
Hybrids 
Total Interest Expense 
Preferred Dividends 
Net Income on Common 

Income Taxes 
Income Before Pref Dividends 
Income Before Taxes (including ITC) 
Investment Tax Credit 
Income Before Taxes (excluding ITC) 
Federal Income Tax 
State Income Tax 
State Investment Tax Credit

 Total State Tax 
Total Taxes 

Revenue Requirement Calculation 

Revenue Requirement Factors 
Revenue Requirement 
Revenue Taxes

 Income Before Depr, Int, Inc Tax 

Depreciation Expense 
O&M 
Interest Expense

 Income Before Income Taxes 

Income Taxes - Federal 
Income Taxes - State 
State ITC

 Total Income Taxes 

Preferred Dividends

 Net Income for Common 

2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 
28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 

1.71 1.74 1.78 1.81 1.85 1.88 1.92 1.96 2.00 2.04 2.08 2.12 2.16 2.21 2.25 2.30 2.34 2.39 2.44 2.49 2.54 2.59 2.64 2.69 2.75 2.80 2.86 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 1.852% 
196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 

5,299,356 5,495,628 5,691,900 5,888,173 6,084,445 6,280,718 6,476,990 6,673,262 6,869,535 7,065,807 7,262,080 7,458,352 7,654,625 7,850,897 8,047,169 8,243,442 8,439,714 8,635,987 8,832,259 9,028,532 9,224,804 9,421,076 9,617,349 9,813,621 10,009,894 10,206,166 10,402,439 

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - -

10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 423,948 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

5,299,356 5,495,628 5,691,900 5,888,173 6,084,445 6,280,718 6,476,990 6,673,262 6,869,535 7,065,807 7,262,080 7,458,352 7,654,625 7,850,897 8,047,169 8,243,442 8,439,714 8,635,987 8,832,259 9,028,532 9,224,804 9,421,076 9,617,349 9,813,621 10,009,894 10,206,166 10,402,439 
10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 
(5,299,356) (5,103,083) (4,906,811) (4,710,538) (4,514,266) (4,317,993) (4,121,721) (3,925,449) (3,729,176) (3,532,904) (3,336,631) (3,140,359) (2,944,086) (2,747,814) (2,551,542) (2,355,269) (2,158,997) (1,962,724) (1,766,452) (1,570,179) (1,373,907) (1,177,635) (981,362) (785,090) (588,817) (392,545) (196,272) 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
(1,364,684) (1,314,140) (1,263,596) (1,213,052) (1,162,508) (1,111,964) (1,061,421) (1,010,877) (960,333) (909,789) (859,245) (808,701) (758,158) (707,614) (657,070) (606,526) (555,982) (505,438) (454,895) (404,351) (353,807) (303,263) (252,719) (202,175) (151,632) (101,088) (50,544) 

(196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) (196,272) 

(38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) (38,738) 
(11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) (11,806) 
(50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) (50,544) 

1,364,684 1,314,140 1,263,596 1,213,052 1,162,508 1,111,964 1,061,421 1,010,877 960,333 909,789 859,245 808,701 758,158 707,614 657,070 606,526 555,982 505,438 454,895 404,351 353,807 303,263 252,719 202,175 151,632 101,088 50,544 
- - - - - - - - - - - - - 0 0 0 - 0 0 - - - - - (0) (0) (0) 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - -

10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 
5,299,356 5,495,628 5,691,900 5,888,173 6,084,445 6,280,718 6,476,990 6,673,262 6,869,535 7,065,807 7,262,080 7,458,352 7,654,625 7,850,897 8,047,169 8,243,442 8,439,714 8,635,987 8,832,259 9,028,532 9,224,804 9,421,076 9,617,349 9,813,621 10,009,894 10,206,166 10,402,439 
1,364,684 1,314,140 1,263,596 1,213,052 1,162,508 1,111,964 1,061,421 1,010,877 960,333 909,789 859,245 808,701 758,158 707,614 657,070 606,526 555,982 505,438 454,895 404,351 353,807 303,263 252,719 202,175 151,632 101,088 50,544 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
3,934,672 3,788,943 3,643,215 3,497,486 3,351,757 3,206,029 3,060,300 2,914,572 2,768,843 2,623,115 2,477,386 2,331,657 2,185,929 2,040,200 1,894,472 1,748,743 1,603,014 1,457,286 1,311,557 1,165,829 1,020,100 874,372 728,643 582,914 437,186 291,457 145,729 
4,007,536 3,861,808 3,716,079 3,570,350 3,424,622 3,278,893 3,133,165 2,987,436 2,841,707 2,695,979 2,550,250 2,404,522 2,258,793 2,113,065 1,967,336 1,821,607 1,675,879 1,530,150 1,384,422 1,238,693 1,092,964 947,236 801,507 655,779 510,050 364,321 218,593 

47,445 45,720 43,995 42,269 40,544 38,819 37,093 35,368 33,643 31,918 30,192 28,467 26,742 25,017 23,291 21,566 19,841 18,115 16,390 14,665 12,940 11,214 9,489 7,764 6,038 4,313 2,588 
1,586,769 1,529,069 1,471,368 1,413,667 1,355,967 1,298,266 1,240,565 1,182,864 1,125,164 1,067,463 1,009,762 952,062 894,361 836,660 778,959 721,259 663,558 605,857 548,157 490,456 432,755 375,055 317,354 259,653 201,952 144,252 86,551 

48,950 47,170 45,390 43,610 41,830 40,050 38,270 36,490 34,710 32,930 31,150 29,370 27,590 25,810 24,030 22,250 20,470 18,690 16,910 15,130 13,350 11,570 9,790 8,010 6,230 4,450 2,670 
36,113 34,799 33,486 32,173 30,860 29,547 28,234 26,920 25,607 24,294 22,981 21,668 20,354 19,041 17,728 16,415 15,102 13,788 12,475 11,162 9,849 8,536 7,223 5,909 4,596 3,283 1,970 

2,288,259 2,205,049 2,121,840 2,038,630 1,955,421 1,872,212 1,789,002 1,705,793 1,622,583 1,539,374 1,456,165 1,372,955 1,289,746 1,206,536 1,123,327 1,040,118 956,908 873,699 790,489 707,280 624,071 540,861 457,652 374,442 291,233 208,024 124,814 
4,007,536 3,861,808 3,716,079 3,570,350 3,424,622 3,278,893 3,133,165 2,987,436 2,841,707 2,695,979 2,550,250 2,404,522 2,258,793 2,113,065 1,967,336 1,821,607 1,675,879 1,530,150 1,384,422 1,238,693 1,092,964 947,236 801,507 655,779 510,050 364,321 218,593 

830 800 770 740 710 679 649 619 589 559 528 498 468 438 408 377 347 317 287 257 226 196 166 136 106 75 45 
79,814 76,912 74,010 71,107 68,205 65,303 62,400 59,498 56,596 53,693 50,791 47,889 44,986 42,084 39,182 36,279 33,377 30,475 27,572 24,670 21,768 18,865 15,963 13,061 10,158 7,256 4,354 
3,520 3,392 3,264 3,136 3,008 2,880 2,752 2,624 2,496 2,368 2,240 2,112 1,984 1,856 1,728 1,600 1,472 1,344 1,216 1,088 960 832 704 576 448 320 192 
84,164 81,104 78,043 74,983 71,922 68,862 65,801 62,741 59,680 56,620 53,559 50,499 47,438 44,378 41,317 38,257 35,196 32,135 29,075 26,014 22,954 19,893 16,833 13,772 10,712 7,651 4,591 
1,939 1,869 1,798 1,728 1,657 1,587 1,516 1,446 1,375 1,305 1,234 1,164 1,093 1,023 952 881 811 740 670 599 529 458 388 317 247 176 106 

217,385 209,480 201,575 193,670 185,765 177,860 169,955 162,050 154,145 146,241 138,336 130,431 122,526 114,621 106,716 98,811 90,906 83,001 75,096 67,192 59,287 51,382 43,477 35,572 27,667 19,762 11,857 

219,324 211,348 203,373 195,398 187,422 179,447 171,471 163,496 155,521 147,545 139,570 131,594 123,619 115,643 107,668 99,693 91,717 83,742 75,766 67,791 59,816 51,840 43,865 35,889 27,914 19,939 11,963 
295,393 284,652 273,910 263,168 252,427 241,685 230,944 220,202 209,461 198,719 187,977 177,236 166,494 155,753 145,011 134,270 123,528 112,786 102,045 91,303 80,562 69,820 59,079 48,337 37,595 26,854 16,112 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
295,393 284,652 273,910 263,168 252,427 241,685 230,944 220,202 209,461 198,719 187,977 177,236 166,494 155,753 145,011 134,270 123,528 112,786 102,045 91,303 80,562 69,820 59,079 48,337 37,595 26,854 16,112 
58,301 56,181 54,061 51,941 49,821 47,701 45,581 43,461 41,341 39,221 37,101 34,981 32,861 30,741 28,621 26,501 24,381 22,260 20,140 18,020 15,900 13,780 11,660 9,540 7,420 5,300 3,180 
17,768 17,122 16,476 15,830 15,184 14,537 13,891 13,245 12,599 11,953 11,307 10,661 10,015 9,369 8,722 8,076 7,430 6,784 6,138 5,492 4,846 4,200 3,554 2,907 2,261 1,615 969 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
17,768 17,122 16,476 15,830 15,184 14,537 13,891 13,245 12,599 11,953 11,307 10,661 10,015 9,369 8,722 8,076 7,430 6,784 6,138 5,492 4,846 4,200 3,554 2,907 2,261 1,615 969 
76,069 73,303 70,537 67,771 65,005 62,238 59,472 56,706 53,940 51,174 48,408 45,642 42,875 40,109 37,343 34,577 31,811 29,045 26,278 23,512 20,746 17,980 15,214 12,448 9,682 6,915 4,149 

0.0596 0.0582 0.0568 0.0553 0.0539 0.0525 0.0511 0.0496 0.0482 0.0468 0.0453 0.0439 0.0425 0.0410 0.0396 0.0382 0.0368 0.0353 0.0339 0.0325 0.0310 0.0296 0.0282 0.0268 0.0253 0.0239 0.0225 
631,981 616,833 601,685 586,537 571,389 556,241 541,093 525,945 510,797 495,650 480,502 465,354 450,206 435,058 419,910 404,762 389,614 374,466 359,318 344,170 329,022 313,874 298,726 283,578 268,430 253,282 238,134 
56,152 54,806 53,460 52,114 50,768 49,422 48,076 46,730 45,384 44,038 42,693 41,347 40,001 38,655 37,309 35,963 34,617 33,271 31,925 30,579 29,234 27,888 26,542 25,196 23,850 22,504 21,158 

575,830 562,028 548,226 534,424 520,621 506,819 493,017 479,215 465,413 451,611 437,809 424,007 410,205 396,403 382,601 368,799 354,996 341,194 327,392 313,590 299,788 285,986 272,184 258,382 244,580 230,778 216,976 

196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 196,272 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

84,164 81,104 78,043 74,983 71,922 68,862 65,801 62,741 59,680 56,620 53,559 50,499 47,438 44,378 41,317 38,257 35,196 32,135 29,075 26,014 22,954 19,893 16,833 13,772 10,712 7,651 4,591 

295,393 284,652 273,910 263,168 252,427 241,685 230,944 220,202 209,461 198,719 187,977 177,236 166,494 155,753 145,011 134,270 123,528 112,786 102,045 91,303 80,562 69,820 59,079 48,337 37,595 26,854 16,112 

58,301 56,181 54,061 51,941 49,821 47,701 45,581 43,461 41,341 39,221 37,101 34,981 32,861 30,741 28,621 26,501 24,381 22,260 20,140 18,020 15,900 13,780 11,660 9,540 7,420 5,300 3,180 
17,768 17,122 16,476 15,830 15,184 14,537 13,891 13,245 12,599 11,953 11,307 10,661 10,015 9,369 8,722 8,076 7,430 6,784 6,138 5,492 4,846 4,200 3,554 2,907 2,261 1,615 969 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
76,069 73,303 70,537 67,771 65,005 62,238 59,472 56,706 53,940 51,174 48,408 45,642 42,875 40,109 37,343 34,577 31,811 29,045 26,278 23,512 20,746 17,980 15,214 12,448 9,682 6,915 4,149 

1,939 1,869 1,798 1,728 1,657 1,587 1,516 1,446 1,375 1,305 1,234 1,164 1,093 1,023 952 881 811 740 670 599 529 458 388 317 247 176 106 

217,385 209,480 201,575 193,670 185,765 177,860 169,955 162,050 154,145 146,241 138,336 130,431 122,526 114,621 106,716 98,811 90,906 83,001 75,096 67,192 59,287 51,382 43,477 35,572 27,667 19,762 11,857 

- - - - - - - - - - - - - - - - - - - - (0) (0) - - (0) (0) 0 
9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 
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Auiki Substation Bill Impact 
Revenue Requirements Model - Calculat 

Manual input 
O&M 
Escalation Rate 
O&M 

Plant Asset Depreciation 
Book Depreciation 
Book Depreciation Rates 
Depreciation Expense 
Accumulated Depreciation 

Tax Depreciation 
Tax Depreciation Rates (Straight Line) 
Revenue Bond Financed Tax Basis (S/L 
Tax Depreciation Rates (MACRS) 
NonRB Financed Tax Basis (MACRS) 
Tax Depreciation 
Accumulated Tax Depreciation 

State Investment Tax Credit (ITC) 
Book 
State ITC Amortization Rate 
Amortization of State ITC 
Accumulated Amortization 
Deferred ITC 

Tax 

Deferred Tax Calculation 
Book Accumulated Depreciation 
Tax Accumulated Depreciation 
Book/Tax Acc Depr Difference 
Deferred ITC 
Net Deferred Tax Asset (Liability) 

Deferred Tax Base 

Deferred Taxes - Federal 
Deferred Taxes - State excluding credit 
Change in Deferred Taxes 
Accumulated Deferred Taxes 

check 
Change in Deferred ITC 

Rate Base and Financing 
Investment: (Rate Base) 
Gross Plant 
Accumulated Depreciation 
Accumulated Deferred Taxes 
Accumulated Deferred ITC 
Ending Net Investment 
Average Net Investment 

Average Financing: 
Short Term Debt 
Long Term Debt (Revenue Bonds) 
Taxable Debt 
Preferred Stock 
Common Equity 
Total Financing 

Return on Investment 
Short Term Debt 
Long Term Debt (Taxable Debt) 
Hybrids 
Total Interest Expense 
Preferred Dividends 
Net Income on Common 

Income Taxes 
Income Before Pref Dividends 
Income Before Taxes (including ITC) 
Investment Tax Credit 
Income Before Taxes (excluding ITC) 
Federal Income Tax 
State Income Tax 
State Investment Tax Credit

 Total State Tax 
Total Taxes 

Revenue Requirement Calculation 

Revenue Requirement Factors 
Revenue Requirement 
Revenue Taxes

 Income Before Depr, Int, Inc Tax 

Depreciation Expense 
O&M 
Interest Expense

 Income Before Income Taxes 

Income Taxes - Federal 
Income Taxes - State 
State ITC

 Total Income Taxes 

Preferred Dividends

 Net Income for Common 

2075 2076 2077 2078 2079 2080 
55 56 57 58 59 60 Total 

2.91 2.97 3.03 3.09 3.15 3.22 
- - - - - - -

1.852% 0.000% 0.000% 0.000% 0.000% 0.000% 100.00% 
196,272 - - - - - 10,598,711 

10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 100.00% 
- - - - - - -

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 100.00% 
- - - - - - 10,598,711 
- - - - - - 10,598,711 

10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 100.00% 
- - - - - - 423,948 

423,948 423,948 423,948 423,948 423,948 423,948 
- - - - - -

10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 
10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 

- - - - - -
- - - - - -
- - - - - -

(196,272) - - - - -

(38,738) - - - - -
(11,806) - - - - -
(50,544) - - - - -

(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 

- - - - - -
- - - - - -

10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 
10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 10,598,711 

(0) (0) (0) (0) (0) (0) 
- - - - - -
0 0 0 0 0 0 

72,864 0 0 0 0 0 

863 0 0 0 0 0 
28,850 0 0 0 0 0 

890 0 0 0 0 0 
657 0 0 0 0 0 

41,605 0 0 0 0 0 
72,864 0 0 0 0 0 

15 0 0 0 0 0 
1,451 0 0 0 0 0 

64 0 0 0 0 0 
1,530 0 0 0 0 0 

35 0 0 0 0 0 
3,952 0 0 0 0 0 

3,988 0 0 0 0 0 
5,371 0 0 0 0 0 
- - - - - -

5,371 0 0 0 0 0 
1,060 0 0 0 0 0 
323 0 0 0 0 0 
- - - - - -
323 0 0 0 0 0 

1,383 0 0 0 0 0 

0.0210 0.0000 0.0000 0.0000 0.0000 0.0000 
222,986 0 0 0 0 0 
19,812 0 0 0 0 0 

203,173 0 0 0 0 0 

196,272 - - - - -
- - - - - -

1,530 0 0 0 0 0 

5,371 0 0 0 0 0 

1,060 0 0 0 0 0 
323 0 0 0 0 0 
- - - - - -

1,383 0 0 0 0 0 

35 0 0 0 0 0 

3,952 0 0 0 0 0 

(0) - - - - -
9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 
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Auiki Substation Bill Impact 
Revenue Requirements Model - Calculations 

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 
Manual input 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 
O&M 
Escalation Rate 1.00 1.02 1.04 1.06 1.08 1.10 1.13 1.15 1.17 1.20 1.22 1.24 1.27 1.29 1.32 1.35 1.37 1.40 1.43 1.46 1.49 1.52 1.55 1.58 1.61 1.64 1.67 
O&M - - - - - - - - - - - - - - - - - - - - - - - - - - -

Plant Asset Depreciation 
Book Depreciation 
Book Depreciation Rates 0.000% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 
Depreciation Expense - 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 
Accumulated Depreciation - 88,451 176,902 265,353 353,803 442,254 530,705 619,156 707,607 796,058 884,509 972,959 1,061,410 1,149,861 1,238,312 1,326,763 1,415,214 1,503,665 1,592,115 1,680,566 1,769,017 1,857,468 1,945,919 2,034,370 2,122,821 2,211,271 2,299,722 

Tax Depreciation 
Tax Depreciation Rates (Straight Line) 20 2.500% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 5.000% 2.500% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
Revenue Bond Financed Tax Basis (S/L 0.0% - - - - - - - - - - - - - - - - - - - - - - - - - - -
Tax Depreciation Rates (MACRS) 20 3.750% 7.219% 6.677% 6.177% 5.713% 5.285% 4.888% 4.522% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 4.462% 4.461% 2.231% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
NonRB Financed Tax Basis (MACRS) 100.0% 162,528 312,878 289,387 267,717 247,607 229,057 211,850 195,988 193,387 193,344 193,387 193,344 193,387 193,344 193,387 193,344 193,387 193,344 193,387 193,344 96,694 - - - - - -
Tax Depreciation 162,528 312,878 289,387 267,717 247,607 229,057 211,850 195,988 193,387 193,344 193,387 193,344 193,387 193,344 193,387 193,344 193,387 193,344 193,387 193,344 96,694 - - - - - -
Accumulated Tax Depreciation 162,528 475,407 764,794 1,032,511 1,280,117 1,509,174 1,721,025 1,917,012 2,110,399 2,303,743 2,497,130 2,690,474 2,883,861 3,077,205 3,270,593 3,463,936 3,657,324 3,850,667 4,044,055 4,237,398 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 

State Investment Tax Credit (ITC) 
Book 
State ITC Amortization Rate 0.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 10.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
Amortization of State ITC 4.00% - 17,336 17,336 17,336 17,336 17,336 17,336 17,336 17,336 17,336 17,336 - - - - - - - - - - - - - - - -
Accumulated Amortization - 17,336 34,673 52,009 69,345 86,682 104,018 121,355 138,691 156,027 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 
Deferred ITC 173,364 156,027 138,691 121,355 104,018 86,682 69,345 52,009 34,673 17,336 - - - - - - - - - - - - - - - - -

Tax 173,364 

Deferred Tax Calculation 
Book Accumulated Depreciation - 88,451 176,902 265,353 353,803 442,254 530,705 619,156 707,607 796,058 884,509 972,959 1,061,410 1,149,861 1,238,312 1,326,763 1,415,214 1,503,665 1,592,115 1,680,566 1,769,017 1,857,468 1,945,919 2,034,370 2,122,821 2,211,271 2,299,722 
Tax Accumulated Depreciation 162,528 475,407 764,794 1,032,511 1,280,117 1,509,174 1,721,025 1,917,012 2,110,399 2,303,743 2,497,130 2,690,474 2,883,861 3,077,205 3,270,593 3,463,936 3,657,324 3,850,667 4,044,055 4,237,398 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 
Book/Tax Acc Depr Difference (162,528) (386,956) (587,892) (767,158) (926,314) (1,066,920) (1,190,319) (1,297,856) (1,402,793) (1,507,686) (1,612,622) (1,717,515) (1,822,451) (1,927,344) (2,032,281) (2,137,173) (2,242,110) (2,347,003) (2,451,939) (2,556,832) (2,565,075) (2,476,624) (2,388,173) (2,299,722) (2,211,271) (2,122,821) (2,034,370) 
Deferred ITC 173,364 156,027 138,691 121,355 104,018 86,682 69,345 52,009 34,673 17,336 - - - - - - - - - - - - - - - - -
Net Deferred Tax Asset (Liability) 2,790 (59,468) (115,678) (166,307) (211,757) (252,430) (288,672) (320,829) (352,317) (383,793) (415,280) (442,292) (469,315) (496,327) (523,350) (550,362) (577,385) (604,397) (631,420) (658,432) (660,555) (637,777) (614,999) (592,222) (569,444) (546,666) (523,888) 

Deferred Tax Base (10,835) 241,764 218,273 196,602 176,492 157,942 140,736 124,873 122,273 122,229 122,273 104,893 104,936 104,893 104,936 104,893 104,936 104,893 104,936 104,893 8,243 (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) 

Deferred Taxes - Federal (2,139) 47,717 43,080 38,803 34,834 31,173 27,777 24,646 24,133 24,124 24,133 20,703 20,711 20,703 20,711 20,703 20,711 20,703 20,711 20,703 1,627 (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) 
Deferred Taxes - State excluding credit (652) 14,542 13,129 11,826 10,616 9,500 8,465 7,511 7,355 7,352 7,355 6,309 6,312 6,309 6,312 6,309 6,312 6,309 6,312 6,309 496 (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) 
Change in Deferred Taxes (2,790) 62,259 56,209 50,629 45,450 40,673 36,242 32,157 31,488 31,476 31,488 27,012 27,023 27,012 27,023 27,012 27,023 27,012 27,023 27,012 2,123 (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) 
Accumulated Deferred Taxes (2,790) 59,468 115,678 166,307 211,757 252,430 288,672 320,829 352,317 383,793 415,280 442,292 469,315 496,327 523,350 550,362 577,385 604,397 631,420 658,432 660,555 637,777 614,999 592,222 569,444 546,666 523,888 

check - - - - - - - - - - - - - - - - - - - - - - - - - - -

Change in Deferred ITC 173,364 (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) - - - - - - - - - - - - - - - -
173,364 (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) - - - - - - - - - - - - - - - -

Rate Base and Financing 
Investment: (Rate Base) 
Gross Plant 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 
Accumulated Depreciation - 88,451 176,902 265,353 353,803 442,254 530,705 619,156 707,607 796,058 884,509 972,959 1,061,410 1,149,861 1,238,312 1,326,763 1,415,214 1,503,665 1,592,115 1,680,566 1,769,017 1,857,468 1,945,919 2,034,370 2,122,821 2,211,271 2,299,722 
Accumulated Deferred Taxes (2,790) 59,468 115,678 166,307 211,757 252,430 288,672 320,829 352,317 383,793 415,280 442,292 469,315 496,327 523,350 550,362 577,385 604,397 631,420 658,432 660,555 637,777 614,999 592,222 569,444 546,666 523,888 
Accumulated Deferred ITC 173,364 156,027 138,691 121,355 104,018 86,682 69,345 52,009 34,673 17,336 - - - - - - - - - - - - - - - - -
Ending Net Investment - 4,163,519 4,030,145 3,902,822 3,781,078 3,664,514 3,552,726 3,445,370 3,342,098 3,239,496 3,136,905 3,034,303 2,918,840 2,803,366 2,687,904 2,572,430 2,456,967 2,341,493 2,226,030 2,110,556 1,995,093 1,904,520 1,838,847 1,773,174 1,707,501 1,641,827 1,576,154 1,510,481 
Average Net Investment 2,081,759 4,096,832 3,966,484 3,841,950 3,722,796 3,608,620 3,499,048 3,393,734 3,290,797 3,188,200 3,085,604 2,976,572 2,861,103 2,745,635 2,630,167 2,514,698 2,399,230 2,283,761 2,168,293 2,052,825 1,949,807 1,871,683 1,806,010 1,740,337 1,674,664 1,608,991 1,543,318 

Average Financing: 
Short Term Debt 1.18% 24,646 48,502 46,959 45,485 44,074 42,722 41,425 40,178 38,960 37,745 36,530 35,240 33,873 32,506 31,138 29,771 28,404 27,037 25,670 24,303 23,084 22,159 21,381 20,604 19,826 19,049 18,271 
Long Term Debt (Revenue Bonds) 39.59% 824,265 1,622,126 1,570,515 1,521,206 1,474,028 1,428,820 1,385,435 1,343,736 1,302,979 1,262,356 1,221,734 1,178,563 1,132,843 1,087,124 1,041,405 995,686 949,966 904,247 858,528 812,808 772,019 741,086 715,083 689,080 663,077 637,074 611,071 
Taxable Debt 1.22% 25,428 50,041 48,449 46,928 45,472 44,078 42,739 41,453 40,196 38,943 37,689 36,358 34,947 33,537 32,126 30,716 29,306 27,895 26,485 25,074 23,816 22,862 22,060 21,257 20,455 19,653 18,851 
Preferred Stock 0.90% 18,759 36,917 35,743 34,621 33,547 32,518 31,531 30,582 29,654 28,729 27,805 26,822 25,782 24,741 23,701 22,660 21,620 20,579 19,539 18,498 17,570 16,866 16,274 15,682 15,091 14,499 13,907 
Common Equity 57.10% 1,188,661 2,339,246 2,264,818 2,193,711 2,125,675 2,060,482 1,997,918 1,937,784 1,879,009 1,820,427 1,761,846 1,699,589 1,633,658 1,567,727 1,501,796 1,435,865 1,369,934 1,304,002 1,238,071 1,172,140 1,113,318 1,068,710 1,031,212 993,713 956,215 918,716 881,217 
Total Financing 2,081,759 4,096,832 3,966,484 3,841,950 3,722,796 3,608,620 3,499,048 3,393,734 3,290,797 3,188,200 3,085,604 2,976,572 2,861,103 2,745,635 2,630,167 2,514,698 2,399,230 2,283,761 2,168,293 2,052,825 1,949,807 1,871,683 1,806,010 1,740,337 1,674,664 1,608,991 1,543,318 

Return on Investment 
Short Term Debt 1.75% 431 849 822 796 771 748 725 703 682 661 639 617 593 569 545 521 497 473 449 425 404 388 374 361 347 333 320 
Long Term Debt (Taxable Debt) 5.03% 41,461 81,593 78,997 76,517 74,144 71,870 69,687 67,590 65,540 63,497 61,453 59,282 56,982 54,682 52,383 50,083 47,783 45,484 43,184 40,884 38,833 37,277 35,969 34,661 33,353 32,045 30,737 
Hybrids 7.19% 1,828 3,598 3,483 3,374 3,269 3,169 3,073 2,980 2,890 2,800 2,710 2,614 2,513 2,411 2,310 2,208 2,107 2,006 1,904 1,803 1,712 1,644 1,586 1,528 1,471 1,413 1,355 
Total Interest Expense 43,720 86,040 83,302 80,687 78,184 75,786 73,485 71,274 69,112 66,957 64,802 62,513 60,087 57,662 55,237 52,812 50,387 47,962 45,537 43,112 40,949 39,308 37,929 36,550 35,170 33,791 32,412 
Preferred Dividends 5.37% 1,007 1,982 1,919 1,859 1,801 1,746 1,693 1,642 1,592 1,543 1,493 1,440 1,384 1,329 1,273 1,217 1,161 1,105 1,049 993 944 906 874 842 810 779 747 
Net Income on Common 9.50% 112,923 222,228 215,158 208,403 201,939 195,746 189,802 184,090 178,506 172,941 167,375 161,461 155,198 148,934 142,671 136,407 130,144 123,880 117,617 111,353 105,765 101,527 97,965 94,403 90,840 87,278 83,716 

Income Taxes 
Income Before Pref Dividends 113,930 224,211 217,077 210,262 203,741 197,492 191,495 185,732 180,098 174,483 168,868 162,901 156,582 150,263 143,943 137,624 131,305 124,985 118,666 112,347 106,709 102,433 98,839 95,245 91,651 88,057 84,462 
Income Before Taxes (including ITC) 153,445 301,975 292,367 283,188 274,405 265,989 257,913 250,150 242,563 235,000 227,438 219,401 210,890 202,379 193,868 185,357 176,846 168,335 159,824 151,312 143,719 137,961 133,120 128,279 123,438 118,598 113,757 
Investment Tax Credit - 17,336 17,336 17,336 17,336 17,336 17,336 17,336 17,336 17,336 17,336 - - - - - - - - - - - - - - - -
Income Before Taxes (excluding ITC) 153,445 284,639 275,031 265,851 257,069 248,653 240,576 232,814 225,226 217,664 210,102 219,401 210,890 202,379 193,868 185,357 176,846 168,335 159,824 151,312 143,719 137,961 133,120 128,279 123,438 118,598 113,757 
Federal Income Tax 30,285 59,600 57,704 55,892 54,159 52,498 50,904 49,372 47,874 46,382 44,889 43,303 41,623 39,943 38,263 36,584 34,904 33,224 31,544 29,864 28,366 27,229 26,274 25,318 24,363 23,407 22,452 
State Income Tax 9,230 18,164 17,586 17,034 16,506 15,999 15,514 15,047 14,590 14,135 13,680 13,197 12,685 12,173 11,661 11,149 10,637 10,125 9,613 9,102 8,645 8,298 8,007 7,716 7,425 7,134 6,843 
State Investment Tax Credit - (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) - - - - - - - - - - - - - - - -

Total State Tax 
9,230 828 250 (303) (831) (1,337) (1,823) (2,290) (2,746) (3,201) (3,656) 13,197 12,685 12,173 11,661 11,149 10,637 10,125 9,613 9,102 8,645 8,298 8,007 7,716 7,425 7,134 6,843 

Total Taxes 39,515 60,428 57,954 55,590 53,328 51,161 49,081 47,082 45,128 43,181 41,233 56,500 54,308 52,116 49,925 47,733 45,541 43,349 41,158 38,966 37,010 35,527 34,281 33,034 31,788 30,541 29,295 

Revenue Requirement Calculation 

Revenue Requirement Factors 0.0499 0.1163 0.1131 0.1102 0.1073 0.1046 0.1019 0.0994 0.0969 0.0945 0.0920 0.0938 0.0910 0.0882 0.0855 0.0827 0.0799 0.0772 0.0744 0.0716 0.0692 0.0673 0.0657 0.0641 0.0626 0.0610 0.0594 
Revenue Requirement 216,392 503,901 490,352 477,407 465,021 453,153 441,763 430,816 420,116 409,452 398,787 406,480 394,478 382,475 370,473 358,470 346,468 334,465 322,463 310,460 299,752 291,631 284,805 277,978 271,152 264,325 257,499 
Revenue Taxes 19,226 44,772 43,568 42,418 41,317 40,263 39,251 38,278 37,327 36,380 35,432 36,116 35,049 33,983 32,917 31,850 30,784 29,717 28,651 27,584 26,633 25,911 25,305 24,698 24,092 23,485 22,879

 Income Before Depr, Int, Inc Tax 197,165 459,129 446,784 434,989 423,704 412,890 402,513 392,538 382,789 373,072 363,355 370,365 359,429 348,492 337,556 326,620 315,684 304,748 293,812 282,876 273,119 265,720 259,500 253,280 247,060 240,840 234,620 

Depreciation Expense - 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 
O&M - - - - - - - - - - - - - - - - - - - - - - - - - - -
Interest Expense 43,720 86,040 83,302 80,687 78,184 75,786 73,485 71,274 69,112 66,957 64,802 62,513 60,087 57,662 55,237 52,812 50,387 47,962 45,537 43,112 40,949 39,308 37,929 36,550 35,170 33,791 32,412

 Income Before Income Taxes 153,445 284,639 275,031 265,851 257,069 248,653 240,576 232,814 225,226 217,664 210,102 219,401 210,890 202,379 193,868 185,357 176,846 168,335 159,824 151,312 143,719 137,961 133,120 128,279 123,438 118,598 113,757 

Income Taxes - Federal 30,285 59,600 57,704 55,892 54,159 52,498 50,904 49,372 47,874 46,382 44,889 43,303 41,623 39,943 38,263 36,584 34,904 33,224 31,544 29,864 28,366 27,229 26,274 25,318 24,363 23,407 22,452 
Income Taxes - State 9,230 18,164 17,586 17,034 16,506 15,999 15,514 15,047 14,590 14,135 13,680 13,197 12,685 12,173 11,661 11,149 10,637 10,125 9,613 9,102 8,645 8,298 8,007 7,716 7,425 7,134 6,843 
State ITC - (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) (17,336) - - - - - - - - - - - - - - - -

Total Income Taxes 
39,515 60,428 57,954 55,590 53,328 51,161 49,081 47,082 45,128 43,181 41,233 56,500 54,308 52,116 49,925 47,733 45,541 43,349 41,158 38,966 37,010 35,527 34,281 33,034 31,788 30,541 29,295 

Preferred Dividends 1,007 1,982 1,919 1,859 1,801 1,746 1,693 1,642 1,592 1,543 1,493 1,440 1,384 1,329 1,273 1,217 1,161 1,105 1,049 993 944 906 874 842 810 779 747

 Net Income for Common 112,923 222,228 215,158 208,403 201,939 195,746 189,802 184,090 178,506 172,941 167,375 161,461 155,198 148,934 142,671 136,407 130,144 123,880 117,617 111,353 105,765 101,527 97,965 94,403 90,840 87,278 83,716 

check - - - - - - - - - - - - - - - - - - - - - - - - - - -
ROE 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 
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Auiki Substation Bill Impact 
Revenue Requirements Model - Calculat 

Manual input 
O&M 
Escalation Rate 
O&M 

Plant Asset Depreciation 
Book Depreciation 
Book Depreciation Rates 
Depreciation Expense 
Accumulated Depreciation 

Tax Depreciation 
Tax Depreciation Rates (Straight Line) 
Revenue Bond Financed Tax Basis (S/L 
Tax Depreciation Rates (MACRS) 
NonRB Financed Tax Basis (MACRS) 
Tax Depreciation 
Accumulated Tax Depreciation 

State Investment Tax Credit (ITC) 
Book 
State ITC Amortization Rate 
Amortization of State ITC 
Accumulated Amortization 
Deferred ITC 

Tax 

Deferred Tax Calculation 
Book Accumulated Depreciation 
Tax Accumulated Depreciation 
Book/Tax Acc Depr Difference 
Deferred ITC 
Net Deferred Tax Asset (Liability) 

Deferred Tax Base 

Deferred Taxes - Federal 
Deferred Taxes - State excluding credit 
Change in Deferred Taxes 
Accumulated Deferred Taxes 

check 
Change in Deferred ITC 

Rate Base and Financing 
Investment: (Rate Base) 
Gross Plant 
Accumulated Depreciation 
Accumulated Deferred Taxes 
Accumulated Deferred ITC 
Ending Net Investment 
Average Net Investment 

Average Financing: 
Short Term Debt 
Long Term Debt (Revenue Bonds) 
Taxable Debt 
Preferred Stock 
Common Equity 
Total Financing 

Return on Investment 
Short Term Debt 
Long Term Debt (Taxable Debt) 
Hybrids 
Total Interest Expense 
Preferred Dividends 
Net Income on Common 

Income Taxes 
Income Before Pref Dividends 
Income Before Taxes (including ITC) 
Investment Tax Credit 
Income Before Taxes (excluding ITC) 
Federal Income Tax 
State Income Tax 
State Investment Tax Credit

 Total State Tax 
Total Taxes 

Revenue Requirement Calculation 

Revenue Requirement Factors 
Revenue Requirement 
Revenue Taxes

 Income Before Depr, Int, Inc Tax 

Depreciation Expense 
O&M 
Interest Expense

 Income Before Income Taxes 

Income Taxes - Federal 
Income Taxes - State 
State ITC

 Total Income Taxes 

Preferred Dividends

 Net Income for Common 

2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 
28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 

1.71 1.74 1.78 1.81 1.85 1.88 1.92 1.96 2.00 2.04 2.08 2.12 2.16 2.21 2.25 2.30 2.34 2.39 2.44 2.49 2.54 2.59 2.64 2.69 2.75 2.80 2.86 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 2.041% 0.000% 0.000% 0.000% 0.000% 
88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 - - - -

2,388,173 2,476,624 2,565,075 2,653,526 2,741,977 2,830,427 2,918,878 3,007,329 3,095,780 3,184,231 3,272,682 3,361,133 3,449,583 3,538,034 3,626,485 3,714,936 3,803,387 3,891,838 3,980,289 4,068,739 4,157,190 4,245,641 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
- - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - -

4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 173,364 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

2,388,173 2,476,624 2,565,075 2,653,526 2,741,977 2,830,427 2,918,878 3,007,329 3,095,780 3,184,231 3,272,682 3,361,133 3,449,583 3,538,034 3,626,485 3,714,936 3,803,387 3,891,838 3,980,289 4,068,739 4,157,190 4,245,641 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 
4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 
(1,945,919) (1,857,468) (1,769,017) (1,680,566) (1,592,115) (1,503,665) (1,415,214) (1,326,763) (1,238,312) (1,149,861) (1,061,410) (972,959) (884,509) (796,058) (707,607) (619,156) (530,705) (442,254) (353,803) (265,353) (176,902) (88,451) - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - -
(501,111) (478,333) (455,555) (432,777) (410,000) (387,222) (364,444) (341,666) (318,889) (296,111) (273,333) (250,555) (227,778) (205,000) (182,222) (159,444) (136,667) (113,889) (91,111) (68,333) (45,556) (22,778) - - - - -

(88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) (88,451) - - - -

(17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) (17,457) - - - -
(5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) (5,320) - - - -
(22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) (22,778) - - - -
501,111 478,333 455,555 432,777 410,000 387,222 364,444 341,666 318,889 296,111 273,333 250,555 227,778 205,000 182,222 159,444 136,667 113,889 91,111 68,333 45,556 22,778 0 0 0 0 0 

- - - - - - 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - -

4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 
2,388,173 2,476,624 2,565,075 2,653,526 2,741,977 2,830,427 2,918,878 3,007,329 3,095,780 3,184,231 3,272,682 3,361,133 3,449,583 3,538,034 3,626,485 3,714,936 3,803,387 3,891,838 3,980,289 4,068,739 4,157,190 4,245,641 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 
501,111 478,333 455,555 432,777 410,000 387,222 364,444 341,666 318,889 296,111 273,333 250,555 227,778 205,000 182,222 159,444 136,667 113,889 91,111 68,333 45,556 22,778 0 0 0 0 0 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
1,444,808 1,379,135 1,313,462 1,247,789 1,182,116 1,116,443 1,050,770 985,096 919,423 853,750 788,077 722,404 656,731 591,058 525,385 459,712 394,039 328,365 262,692 197,019 131,346 65,673 (0) (0) (0) (0) (0) 
1,477,645 1,411,972 1,346,299 1,280,625 1,214,952 1,149,279 1,083,606 1,017,933 952,260 886,587 820,914 755,241 689,568 623,894 558,221 492,548 426,875 361,202 295,529 229,856 164,183 98,510 32,837 (0) (0) (0) (0) 

17,494 16,716 15,939 15,161 14,384 13,606 12,829 12,051 11,274 10,496 9,719 8,941 8,164 7,386 6,609 5,831 5,054 4,276 3,499 2,721 1,944 1,166 389 (0) (0) (0) (0) 
585,068 559,065 533,062 507,059 481,056 455,053 429,050 403,047 377,044 351,041 325,038 299,035 273,032 247,029 221,026 195,023 169,020 143,017 117,014 91,011 65,008 39,005 13,002 (0) (0) (0) (0) 
18,049 17,247 16,444 15,642 14,840 14,038 13,236 12,434 11,631 10,829 10,027 9,225 8,423 7,621 6,818 6,016 5,214 4,412 3,610 2,808 2,005 1,203 401 (0) (0) (0) (0) 
13,315 12,724 12,132 11,540 10,948 10,356 9,765 9,173 8,581 7,989 7,397 6,806 6,214 5,622 5,030 4,438 3,847 3,255 2,663 2,071 1,479 888 296 (0) (0) (0) (0) 
843,719 806,220 768,722 731,223 693,724 656,226 618,727 581,228 543,730 506,231 468,733 431,234 393,735 356,237 318,738 281,240 243,741 206,242 168,744 131,245 93,747 56,248 18,749 (0) (0) (0) (0) 

1,477,645 1,411,972 1,346,299 1,280,625 1,214,952 1,149,279 1,083,606 1,017,933 952,260 886,587 820,914 755,241 689,568 623,894 558,221 492,548 426,875 361,202 295,529 229,856 164,183 98,510 32,837 (0) (0) (0) (0) 

306 293 279 265 252 238 225 211 197 184 170 156 143 129 116 102 88 75 61 48 34 20 7 (0) (0) (0) (0) 
29,429 28,121 26,813 25,505 24,197 22,889 21,581 20,273 18,965 17,657 16,349 15,041 13,733 12,426 11,118 9,810 8,502 7,194 5,886 4,578 3,270 1,962 654 (0) (0) (0) (0) 
1,298 1,240 1,182 1,125 1,067 1,009 952 894 836 779 721 663 606 548 490 433 375 317 260 202 144 87 29 (0) (0) (0) (0) 
31,033 29,654 28,274 26,895 25,516 24,137 22,757 21,378 19,999 18,620 17,240 15,861 14,482 13,103 11,723 10,344 8,965 7,586 6,207 4,827 3,448 2,069 690 (0) (0) (0) (0) 

715 683 651 620 588 556 524 493 461 429 397 365 334 302 270 238 207 175 143 111 79 48 16 (0) (0) (0) (0) 
80,153 76,591 73,029 69,466 65,904 62,341 58,779 55,217 51,654 48,092 44,530 40,967 37,405 33,842 30,280 26,718 23,155 19,593 16,031 12,468 8,906 5,344 1,781 (0) (0) (0) (0) 

80,868 77,274 73,680 70,086 66,492 62,898 59,303 55,709 52,115 48,521 44,927 41,333 37,739 34,144 30,550 26,956 23,362 19,768 16,174 12,580 8,985 5,391 1,797 (0) (0) (0) (0) 
108,916 104,076 99,235 94,394 89,553 84,713 79,872 75,031 70,191 65,350 60,509 55,668 50,828 45,987 41,146 36,305 31,465 26,624 21,783 16,943 12,102 7,261 2,420 (0) (0) (0) (0) 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
108,916 104,076 99,235 94,394 89,553 84,713 79,872 75,031 70,191 65,350 60,509 55,668 50,828 45,987 41,146 36,305 31,465 26,624 21,783 16,943 12,102 7,261 2,420 (0) (0) (0) (0) 
21,497 20,541 19,586 18,630 17,675 16,720 15,764 14,809 13,853 12,898 11,943 10,987 10,032 9,076 8,121 7,166 6,210 5,255 4,299 3,344 2,389 1,433 478 (0) (0) (0) (0) 
6,551 6,260 5,969 5,678 5,387 5,095 4,804 4,513 4,222 3,931 3,640 3,348 3,057 2,766 2,475 2,184 1,893 1,601 1,310 1,019 728 437 146 (0) (0) (0) (0) 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

6,551 6,260 5,969 5,678 5,387 5,095 4,804 4,513 4,222 3,931 3,640 3,348 3,057 2,766 2,475 2,184 1,893 1,601 1,310 1,019 728 437 146 (0) (0) (0) (0) 
28,048 26,801 25,555 24,308 23,062 21,815 20,569 19,322 18,075 16,829 15,582 14,336 13,089 11,842 10,596 9,349 8,103 6,856 5,610 4,363 3,116 1,870 623 (0) (0) (0) (0) 

0.0578 0.0563 0.0547 0.0531 0.0515 0.0500 0.0484 0.0468 0.0452 0.0437 0.0421 0.0405 0.0389 0.0374 0.0358 0.0342 0.0326 0.0311 0.0295 0.0279 0.0263 0.0248 0.0232 (0.0000) (0.0000) (0.0000) (0.0000) 
250,672 243,846 237,019 230,193 223,366 216,540 209,713 202,887 196,060 189,234 182,407 175,581 168,754 161,928 155,101 148,275 141,448 134,622 127,795 120,969 114,142 107,316 100,489 (0) (0) (0) (0) 
22,272 21,666 21,059 20,453 19,846 19,240 18,633 18,026 17,420 16,813 16,207 15,600 14,994 14,387 13,781 13,174 12,568 11,961 11,355 10,748 10,142 9,535 8,928 (0) (0) (0) (0) 

228,400 222,180 215,960 209,740 203,520 197,300 191,080 184,860 178,640 172,420 166,200 159,980 153,760 147,540 141,321 135,101 128,881 122,661 116,441 110,221 104,001 97,781 91,561 (0) (0) (0) (0) 

88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 88,451 - - - -
- - - - - - - - - - - - - - - - - - - - - - - - - - -

31,033 29,654 28,274 26,895 25,516 24,137 22,757 21,378 19,999 18,620 17,240 15,861 14,482 13,103 11,723 10,344 8,965 7,586 6,207 4,827 3,448 2,069 690 (0) (0) (0) (0) 

108,916 104,076 99,235 94,394 89,553 84,713 79,872 75,031 70,191 65,350 60,509 55,668 50,828 45,987 41,146 36,305 31,465 26,624 21,783 16,943 12,102 7,261 2,420 (0) (0) (0) (0) 

21,497 20,541 19,586 18,630 17,675 16,720 15,764 14,809 13,853 12,898 11,943 10,987 10,032 9,076 8,121 7,166 6,210 5,255 4,299 3,344 2,389 1,433 478 (0) (0) (0) (0) 
6,551 6,260 5,969 5,678 5,387 5,095 4,804 4,513 4,222 3,931 3,640 3,348 3,057 2,766 2,475 2,184 1,893 1,601 1,310 1,019 728 437 146 (0) (0) (0) (0) 
- - - - - - - - - - - - - - - - - - - - - - - - - - -

28,048 26,801 25,555 24,308 23,062 21,815 20,569 19,322 18,075 16,829 15,582 14,336 13,089 11,842 10,596 9,349 8,103 6,856 5,610 4,363 3,116 1,870 623 (0) (0) (0) (0) 

715 683 651 620 588 556 524 493 461 429 397 365 334 302 270 238 207 175 143 111 79 48 16 (0) (0) (0) (0) 

80,153 76,591 73,029 69,466 65,904 62,341 58,779 55,217 51,654 48,092 44,530 40,967 37,405 33,842 30,280 26,718 23,155 19,593 16,031 12,468 8,906 5,344 1,781 (0) (0) (0) (0) 

- - - - - - - - - - - - - - - - - - - - (0) (0) 0 - - - -
9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 
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Auiki Substation Bill Impact 
Revenue Requirements Model - Calculat 

Manual input 
O&M 
Escalation Rate 
O&M 

Plant Asset Depreciation 
Book Depreciation 
Book Depreciation Rates 
Depreciation Expense 
Accumulated Depreciation 

Tax Depreciation 
Tax Depreciation Rates (Straight Line) 
Revenue Bond Financed Tax Basis (S/L 
Tax Depreciation Rates (MACRS) 
NonRB Financed Tax Basis (MACRS) 
Tax Depreciation 
Accumulated Tax Depreciation 

State Investment Tax Credit (ITC) 
Book 
State ITC Amortization Rate 
Amortization of State ITC 
Accumulated Amortization 
Deferred ITC 

Tax 

Deferred Tax Calculation 
Book Accumulated Depreciation 
Tax Accumulated Depreciation 
Book/Tax Acc Depr Difference 
Deferred ITC 
Net Deferred Tax Asset (Liability) 

Deferred Tax Base 

Deferred Taxes - Federal 
Deferred Taxes - State excluding credit 
Change in Deferred Taxes 
Accumulated Deferred Taxes 

check 
Change in Deferred ITC 

Rate Base and Financing 
Investment: (Rate Base) 
Gross Plant 
Accumulated Depreciation 
Accumulated Deferred Taxes 
Accumulated Deferred ITC 
Ending Net Investment 
Average Net Investment 

Average Financing: 
Short Term Debt 
Long Term Debt (Revenue Bonds) 
Taxable Debt 
Preferred Stock 
Common Equity 
Total Financing 

Return on Investment 
Short Term Debt 
Long Term Debt (Taxable Debt) 
Hybrids 
Total Interest Expense 
Preferred Dividends 
Net Income on Common 

Income Taxes 
Income Before Pref Dividends 
Income Before Taxes (including ITC) 
Investment Tax Credit 
Income Before Taxes (excluding ITC) 
Federal Income Tax 
State Income Tax 
State Investment Tax Credit

 Total State Tax 
Total Taxes 

Revenue Requirement Calculation 

Revenue Requirement Factors 
Revenue Requirement 
Revenue Taxes

 Income Before Depr, Int, Inc Tax 

Depreciation Expense 
O&M 
Interest Expense

 Income Before Income Taxes 

Income Taxes - Federal 
Income Taxes - State 
State ITC

 Total Income Taxes 

Preferred Dividends

 Net Income for Common 

2075 2076 2077 2078 2079 2080 
55 56 57 58 59 60 Total 

2.91 2.97 3.03 3.09 3.15 3.22 
- - - - - - -

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 100.00% 
- - - - - - 4,334,092 

4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 100.00% 
- - - - - - -

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 100.00% 
- - - - - - 4,334,092 
- - - - - - 4,334,092 

4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 

0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 100.00% 
- - - - - - 173,364 

173,364 173,364 173,364 173,364 173,364 173,364 
- - - - - -

4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 
4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 

- - - - - -
- - - - - -
- - - - - -

- - - - - -

- - - - - -
- - - - - -
- - - - - -
0 0 0 0 0 0 
0 0 0 0 0 0 

- - - - - -
- - - - - -

4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 
4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 4,334,092 

0 0 0 0 0 0 
- - - - - -
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 

(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 

(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 

(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
- - - - - -
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
- - - - - -
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 
(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 

(0) (0) (0) (0) (0) (0) 

- - - - - -
- - - - - -
(0) (0) (0) (0) (0) (0) 

(0) (0) (0) (0) (0) (0) 

(0) (0) (0) (0) (0) (0) 
(0) (0) (0) (0) (0) (0) 
- - - - - -
(0) (0) (0) (0) (0) (0) 

(0) (0) (0) (0) (0) (0) 

(0) (0) (0) (0) (0) (0) 

- - - - - -
9.50% 9.50% 9.50% 9.50% 9.50% 9.50% 
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AUIKI SUBSTATION AT KAPALAMA TERMINAL YARD 

TRANSMISSION AND NON-TRANSMISSION  


ALTERNATIVES ANALYSIS 


1) ALTERNATIVE/OPTION 1: INSTALLATION OF A DEDICATED
	
DISTRIBUTION SUBSTATION AT KAPALAMA TERMINAL YARD. 

The first option, a dedicated substation was not evaluated further, as initial customer 

requests did not request primary service, but requested secondary service to individual 

tenant meters.  This is consistent with Hawaiian Electric Rule 13 regulating line 

extensions and substations. This also aligns with Hawaiian Electric Rule 14 on Service 

Conncections and Facilities on Customer’s Premises, which allows Hawaiian Electric 

discretion to provide secondary conductor to meet customer demand. 

2)		 ALTERNATIVE 2: INSTALLATION OF A SYSTEM DISTRIBUTION 
SUBSTATION AT KAPALAMA TERMINAL YARD. 

The option was selected through the alternative analysis, and is detailed in this G.O.7 

Application. 

3)		 ALTERNATIVE 3: TRANSFORMER/SWITCHGEAR INSTALLATION AT 
EXISTING HAWAIIAN ELECTRIC WAIAKAMILO SYSTEM SUBSTATION. 

The first alternative compared against the selected Auiki System Substation build on 

State of Hawai’i provided land at the former Kapalama Military Reservation, was 

installation of two similar transformer and switchgear electrical equipment at Hawaiian 

Electric’s Waiakamilo System Substation located on Kalihi Street. This installation uses 

similar electrical equipment to resolve constrained capacity issues caused by new tenant 

and customers to be sited at the Port of Honolulu Kapalama Terminal Yard expansion 

and redevelopment area.  This option exhibits increased risk due to significant conductor 



 

 

 
 

 
 

 

 

 

                                                            
 

EXHIBIT G 
PAGE 2 OF 5

undergrounding required due to existing overhead conflicts and interaction with the 

guideway being installed due to the HART rail project. 

4)		 ALTERNATIVE 4: INSTALLATION OF A THREE (3) 3,000kW 6 HOUR 
BATTERY ENERGY STORAGE SYSTEM 

An alternative solution considered was a battery energy storage system (“BESS”).  Under 

normal conditions, the BESS would be interconnected to augment the capacity of the 

existing Sand Island circuit, fed from the Kapalama 1 substation transformer. For this 

plan, the battery would be designed to work in conjunction with the existing transformer, 

handling any load above the normal limit of the transformer.  The battery capacity would 

need to be at least 2,907 kW sustained for 18 hours to accommodate the maximum 

energy requirement.  This solution would utilize three 3000 kW/six-hour batteries.  Based 

on updated December 2016 PSIP1 utility-scale BESS cost estimates, including high-level 

interconnection costs, this places the final cost of the battery energy storage system at 

$22.27 million, in present value. 

Based on existing 2017 circuit loading data and the load profile provided for Kapalama 

Terminal Yard by the customer, seen in Figure 1, the greatest power (kW) and energy 

(kWH) requirements were identified.   

1 See, PSIP Update Report: December 2016, Appendix J, filed in Docket No. 2014-0183 on December 23, 2016. 
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Figure 1: Provided Kapalama Terminal Yard load profile 

Under normal conditions, the BESS would be interconnected to augment the capacity of 

the existing Sand Island circuit, fed from the Kapalama 1 substation transformer. In the most 

extreme emergency overload situation, a portion of Kahai circuit, normally fed from the Kapalama 

2 substation transformer, is transferred to Sand Island circuit. A combination of Kapalama 2 

transformer load data, circuit spot readings and annual distribution transformer peak load data was 

used to determine this amount. This load was added to the load profile to account for the worst 

case scenario for the Kapalama 1 transformer. The maximum demand was found to be 13,891 

kW, while the maximum energy requirement was found to be 51,500 kWH, falling on a different 

day. 

For this plan, the battery would be designed to work in conjunction with the existing 

transformer, handling any load above the normal limit of the transformer.  This is illustrated in 

Figure 2, which shows the battery discharging to provide additional capacity on the circuit. The 

normal limit of the Kapalama 1 transformer is 10,984 kW. Therefore, the battery capacity would 
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need to be at least 2,907 kW sustained for 18 hours to accommodate the maximum energy 

requirement.   

Figure 2: Battery contribution to overall capacity 

This solution would utilize three 3000 kW/six-hour batteries. Based on updated December 

2016 PSIP2 utility-scale BESS cost estimates, including high-level interconnection costs, this 

BESS would cost approximately $17.3 million in the year 2020, and the 15-year replacement 

BESS in 2035 would cost approximately $14.56 million. This places the final cost of the battery 

energy storage system at $22.27 million, in present value.   

The value of substation upfront and operation and maintenance costs avoided because of 

the battery was summed to find the total benefits of this alternative solution. These results are 

shown in the cost/benefit analysis shown in Figure 3, where it can be seen that the costs of the 

BESS outweigh the benefits received.   

2 See, PSIP Update Report: December 2016, Appendix J, filed in Docket No. 2014-0183 on December 23, 2016. 
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Figure 3: BESS Cost/Benefit Analysis 



 
 

  

     

          

   

     

           

     

 
 

  
 

 
   
   

 
 
 

 
 
 

      
   
   

   
 
 
 

 
   

 
  

 
 

 
 
 
 

 
 

OVERHEAD vs. UNDERGROUND COMPARISON 
AUIKI SUBSTATION PROJECT 

LABOR 

OVERHEAD COSTS 

 Sub‐Total 

MATERIALS 

OUTSIDE SERVICES 

OTHER 

OVERHEAD  U

$870,232 

$1,081,638 

$1,951,871 

$564,011 

$714,865 

NDERGROUND 

$681,068 

$2,187,835

$2,868,903 

$335,425 

$11,007,453 

ALLOWANCE FOR FUNDS US

TOTAL COST OF PROJECT 

ED DURING CONSTRUCTION (AFDUC) $34,772 $111,956 

$3,265,519 $14,323,738 

OVERHEAD ITEMS 

EXHIBIT H 
PAGE 1 OF 2

The breakdown of materials and their estimated costs for each item costing $1,000 or more are shown below: 

Quantity Item Total Cost 
21 46kV Framing $16,678 
19 12kV Framing $2,432 
8  Preassembled 3 phase Transformer Bank Framing $7,622 
2 Dead End Riser 12kV Framing with Cutouts $1,058 
1 Dead End Riser 46kV Framing with Vertical Switch $13,151 
2 Dead End Riser 46kV Overhead Framing $10,287 
8  Preassembled 3 Phase Transformer Banks $3,554 
1 Pole Mount Transformer 25kVA $1,319 
11 Pole Mount Transformer 50kVA $25,125 
6 Pole Mount Transformer 75kVA $17,353 
22  Termite Mesh Barrier  $9,878 
22 Wood Poles, 65‐ft Class 1 $44,093 
3,624 # Conductor, 336 AAC KCM, AL, 46kV $7,755 
1,000’ Conductor, Triplex, Service Drop  $2,020 
1,230’  Fiber ADSS, 24 Strand  $1,476 
2 Fiber ADSS Splice Enclosure $4,363 
3 Dead End Preassembled 46kV Riser Underground Framing $25,022 
2 Dead End Preassembled 12kV Riser Underground Framing $1,911 
3 Terminations at Substation $6,723 

1,300’  Conductor, 1500 KCM, AL, 46kV $16,731 
4 Racking and Grounding Bus inside Manholes $1,124 

OUTSIDE OVERHEAD CONSTRUCTION COSTS: 
Quantity Item Total Cost 
22 Dig Holes for Class 1 Wood Poles $19,635 
4  Custom Steel Poles  $200,000 
4 Foundations for Custom Steel Poles $125,000 
1 Underground 4‐5” Ducts for 46kV Ckts $287,500 
1 Underground 4‐4” Ducts for 12kV Ckt inside Substation $137,500 
1 Underground 4‐5” Ducts for 46kV Ckt inside Substation $72,500 
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UNDERGROUND ITEMS
 
The breakdown of materials and their estimated costs for each item costing $1,000 or more are shown below:
 

Quantity Item Total Cost 
2 Dead End 46kV Riser Overhead Framing with Switches $26,303 
2  Wood Poles, 60’ Class 1  $4,008 
6 Splices for 3‐1/C 1500 KCM without Shield Break $14,107 
6  Splices  3‐1/C 1500 KCM with Shield Break $14,336 
2 Dead End Preassembled 46kV Riser Underground Framing $16,681 
6 Terminations at Substation $13,447 
8 Racking & Ground Bus for Manholes $2,248 

10,200’ Conductor, 1500 KCM, AL, 46kV $131,274 
1,230’  Fiber ADSS, 24 Strand  $1,476 

OUTSIDE OVERHEAD CONSTRUCTION COSTS: 
Quantity Item Total Cost 
2  Dig Holes for Class 1 Wood Poles $1,785 
2  Excavate for Anchors  $5,000 
1 Underground 4‐5” Ducts for Iwilei #1 46kV Circuit $1,297,500 
1 Underground 4‐5” Ducts for Halawa #3 46kV Circuit $1,223,750 
1 Underground 4‐5” Ducts for 46kV Circuits inside Substation $58,000 
1 Underground 4‐5” Ducts for 12kV Circuits inside Substation $90,000 
1 Underground 4‐4” Ducts for Fiber $194,000 
1 Underground Jet Grout for Iwilei #1 46kV Circuit  $2,800,000 
1 Underground Jet Grout for Halawa #3 46kV Circuit  $2,640,000 
1 Underground Jet Grout for Fiber  $570,000 
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