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 Pursuant to WAC 480-100-264 and WAC 480-90-264, “Affiliated Interest and Subsidiary 
Transactions Report”, the following report summarizes all transactions, except transactions 
provided at tariffed rates, that occurred between Avista Corporation (hereinafter Avista or 
Company) and its subsidiaries and affiliates.  The Company operates in its service territories as 
Avista Utilities. 
 Avista Utilities is a combination utility that provides service to approximately 375,000 electric 
customers and 336,000 natural gas customers in a 30,000-square-mile area in eastern Washington, 
northern Idaho, and parts of southern and eastern Oregon, with a population of 1.6 million. The 
largest community served in the area is Spokane, Washington, which is the location of its main 
offices. 
 

I. ORGANIZATION INFORMATION 
 
1. Organizational Chart 
 

 
 
Included in Attachment 1 is additional detail of Avista Capital subsidiaries.  
 
2. Directors and/or Officers 
 See Attachment 2 for Officer and Director listings for Avista Corporation and all wholly 
owned subsidiaries. 

Avista Corporation
Scott Morris

Chairman, President and CEO

Avista Capital, Inc.
Scott Morris – Chairman, 

President and CEO

Avista Utilities
Business Unit

(Not a legal entity)
Dennis Vermillion - President

Avista Capital 
Affiliate Companies
See Attached Chart

Alaska Energy and Resources Company (AERC)
Dennis Vermillion - President

Alaska Electric Light 
& Power Co. (AELP)

Timothy McLeod - President

AJT Mining Properties, Inc.
Bruce Howard - President

Snettisham Electric Company
Christy Yearous - President
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3. Narrative Descriptions of Subsidiaries  
Avista Capital, Inc., is a wholly owned subsidiary of Avista Corp. and is the parent corporation 
of Avista Corporation’s non-regulated subsidiary investments and operations.1  As of December 
31, 2016, Avista Capital had the following non-utility subsidiary investments: 

• Avista Energy, Inc. and Avista Energy Canada, Ltd. (100% ownership–Inactive), were 
energy marketing and resource management companies.  On June 30, 2007, Avista completed 
the sale of the operations of Avista Energy to Coral Energy Holding, L.P., and certain of its 
subsidiaries, a subsidiary of Shell (Coral). 

• Avista Development, Inc. (100% ownership-no employees, passive income) was established 
to manage real estate investments including: 

* Steam Plant Square, LLC (85% ownership) Manages and operates the Steam Plant 
Square in Spokane, Washington. 

• Steam Plant Brew Pub, LLC (100% ownership) Manages and operates the 
Steam Plant Grill in Spokane, Washington. 

* Court Yard Office Center, LP (100% ownership) Owns and operates commercial 
office space rentals. 

• Pentzer Corporation is a wholly owned private investment company that serves as parent of 
the non-utility businesses listed below (100% ownership-no employees, passive income): 

* Advanced Manufacturing and Development, Inc., dba METALfx, (89.2% 
ownership), located in Willits, California, is a manufacturer and turnkey assembler of 
electronic enclosures, parts, and systems primarily for the computer and 
instrumentation industries.  This company is held by Bay Area Manufacturing, Inc. 
(100% ownership) 

* Pentzer Venture Holdings II, Inc. (100% ownership) Holding company for an 
inactive sewage treatment plant near Spokane Industrial Park. 

∗ Avista Northwest Resources, LLC (100% ownership) was formed for the purpose of 
holding unregulated investments in the energy industry.   

 

                                                 
1 The only exceptions relate to Avista Receivables, Inc., a special purpose subsidiary formed in connection with the 
sale of accounts receivable, an entity directly owned by Avista Corp. In addition, Spokane Energy, LLC, was also a 
special purpose limited liability company formed for the purpose of implementing a long-term capacity contract 
between Avista Utilities and Portland General Electric Company until its dissolution in 2015.   See page 3 for a further 
description of Spokane Energy, LLC.  
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• Salix, Inc. (100% ownership) was formed October 8, 2013, for the purpose of exploring 
business opportunities. 

 

Alaska Energy & Resources Company (AERC), a wholly-owned subsidiary of Avista Corp, 

based in Juneau, Alaska and its subsidiaries were purchased July 1, 2014.  

• Alaska Electric Light & Power Co. (AEL&P), a wholly-owned subsidiary of AERC, which 

is a vertically integrated electric utility providing electric service to the City and Borough of 

Juneau, Alaska, and is regulated by the Regulatory Commission of Alaska (RCA). 

• AJT Mining Properties, Inc., a wholly-owned subsidiary of AERC which is an inactive 
mining company holding certain properties. 

• Snettisham Electric Company, a non-operating subsidiary of AERC, has the option to 
purchase the Snettisham project at any time for the principal amount of the bonds outstanding 
at that time.  The Snettisham hydroelectric project is AEL&P’s primary generation facility and 
the main power source for Juneau, supplying approximately two-thirds of the area’s electricity. 

 

4. Narrative Descriptions of Affiliates  
As of December 31, 2016, Avista Capital had the following affiliates: 

• Avista Development (100% ownership by Avista Capital) 

• Pivotal Investment Partners I, L.P. (30.34% ownership by Avista Northwest Resources, 
LLC) 

• EnerTech II (2.24% ownership by Avista Development, Inc.) 

• Woodside IV (3.56% ownership by Avista Development, Inc.) 

• Kick Start II LLC (7.69% ownership by Avista Development, Inc.) 

• Matrix Genetics, LLC (18.22% ownership by Avista Development, Inc.) 

• Trove Predictive Data Analytics, LLC (32.33% ownership by Avista Development, Inc.) 

• Dragon Jacket, LLC (5% ownership by Avista Development, Inc.) 
• Toolbox, LLC (9.52% ownership by Avista Development, Inc.) 
• Spirae (11.12% ownership by Avista Development, Inc.) 
• Energy Impact Fund (11.25% ownership by Avista Development, Inc.) 
• Rohinni (.81% ownership by Avista Development, Inc.) 

As of December 31, 2016, Salix had the following affiliates: 

• Plum Energy (24.80% ownership by Salix, Inc.) 
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II. TRANSACTIONS BETWEEN AVISTA AND SUBSIDIARIES AND AFFILIATES 
 

1. Transactions with subsidiaries and affiliates totaling less than $100,000 for the reporting 
period ended December 31, 2016: 

 

Subsidiary/Affiliate Name Account No. Acct. Description System 
Amount

Washington 
Amount

(3) Trove Predictive Data Analytics, LLC 165 Prepayments**  $         65,220  $                 -   
(5) Alaska Energy & Resources Company 146 Accts Rec.  $              100  $                 -   
(5) Alaska Electric Light & Power 146 Accts Rec.  $         34,016  $                 -   
(5) Avista Capital, Inc 146 Accts Rec.  $         71,622  $                 -   
(5) Avista Energy, Inc. 146 Accts Rec.  $           8,168  $                 -   
 

2. Transactions with subsidiaries and affiliates totaling or exceeding $100,000 for the 
reporting period ended December 31, 2016: 

 

Subsidiary/Affiliate Name Account No. Acct. Description System 
Amount

Washington 
Amount

(1) Avista Capital II (Trust) 427 Interest Exp.  $       817,499  $                 -   
(5) Salix 146 Accts Rec.  $       767,092  $                 -   
(4) Spirae, LLC 107 CWIP  $       200,000  $       200,000 
(2) Steam Plant Square, LLC 107 CWIP  $         22,000  $         15,692 
(2) Steam Plant Square, LLC 931 Rents  $         74,100  $         55,062 
(2) Steam Plant Square, LLC 935 Maint. of Structure  $           2,000  $           1,570 
 

See descriptions below, Section II. 2. (b), pages 5 through 7 
(a) Financial Statements: 

 A Balance Sheet and Income Statement for the subsidiaries listed above whose 
transactions exceeded $100,000 is included as Attachment 3.  See descriptions below in 
section II.2 (b). Please note that Attachment 3 is CONFIDENTAL PER WAC 480-07-160. 

 
(b) Description of Services or Transactions:  

 
 (1) Avista Capital II (Trust) Expenses 

 In 1997, the Company issued Floating Rate Junior Subordinated Deferrable Interest 

Debentures, Series B, with principle amount of $51.5 million to Avista Capital II, an affiliated 

business trust formed by the Company.  Avista Capital II then issued to investors $50.0 million 

of Preferred Trust Securities and also issued $1.5 million of Common Trust Securities to the 

Company.  In December 2000, the Company purchased $10.0 million of the Preferred Trust 
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Securities.  In the end, customers are paying for the $40.0 million ($51.5 - $1.5 -$10.0) of 

Floating Rate Junior Subordinated Deferrable Interest Debentures (debt).  The current interest 

rate on this debit is 2.062% and matures June 1, 2037.  The associated interest charges for the 

trust carried on Avista’s books for 2016 totaled $817,499 and were recorded in FERC Account 

No. 427 (interest expense).  There are no other costs associated with this trust.    

 

 (2) Steam Plant Square, LLC Lease 

 Avista Utilities leases office space (two leases under separate Multi-Tenant Lease 

Agreements) from Steam Plant Square, LLC.  For the first lease (suite 201/202), Avista 

Corporation assumed a lease in May 2003 from Avista Capital, Inc. that was renewed May 1, 

2010.  The basic terms of this lease (i.e. square footage, monthly rents, etc.) remained the same.  

A copy of the lease agreement was provided to the Commission in Docket No. UE-110067.  

Lease payments for this space during 2016 was recorded to FERC Account No. 931 (Rents) in 

the amount of $74,100. 

  The second space was leased in August 2010 (suites 211).  A copy of the lease agreement 

was provided to the Commission in Docket No. UE-101859.  Payments associated with this 

lease were recorded in 2016 in the amount of $22,000 in FERC Account No. 107 (CWIP) and 

$2,000 in FERC Account No. 935 (Maint of Structure).  This lease was replaced effective 

January 1, 2016 by a new lease with essentially the same contract terms, but for a more limited 

space requirement2.  The terms of this lease has decreased from three spaces to one space (suite 

211) and the monthly expense has decreased from $6,267 to $2,000 per month.  

    

 (3) Trove Predictive Data Analytics, LLC 

 In September 2012, Avista Development, Inc., a wholly-owned subsidiary of Avista 

loaned funds to GridGlo, Inc., a predictive data science company based in Del Ray, FL.  In 

addition to customary considerations for the secured loan, Avista Development received 

certain rights to discounted services from GridGlo, the benefit of which was assigned to Avista 

Utilities.  Avista Utilities and GridGlo subsequently entered into a Master Software License 

and Services Agreement, effective on June 26, 2013.  

                                                 
2 On April 26, 2016, Avista filed a copy of the new lease with the Commission.  As stated in that letter, the only 
change between the old lease and the new lease a reduction in space and amount of rent. 
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 GridGlo was unable to repay its loans when due in March 2014.  Avista Development, 

GridGlo and another secured lender entered into a forbearance and temporary funding 

agreement for the purpose of exploring mutually satisfactory ways to restructure GridGlo in 

satisfaction of the debts.  The parties agreed to a restructuring of GridGlo such that the lenders, 

joined by another investor, acquired all of the assets and select liabilities of GridGlo via new 

limited liability corporation named Trove Predictive Data Analytics, LLC (“Trove”).  The 

GridGlo contract with Avista Utilities was among the assets transferred as of the date the 

transaction closed, October 28, 2014. 

Trove is a Predictive Data Science business that develops software applications for the 

utility industry.  The foundation of its technology is the application platform “Sunstone”, 

which is a predictive data science and analytics platform.  It utilizes utility and non-utility 

data fused with third party data (i.e., demographic, weather, etc) to produce actionable insights 

into how to improve efficiency in utility operations and customer service.   

 Since the restructuring transaction on October 28, 2014, Avista Development has made 

staged equity payments and held Class A equity units in Trove equal to 32.33% on a fully 

diluted basis as of December 31, 2016. 

 The rights to discounted services assigned to Avista Utilities upon the restructuring 

completed October 28, 2014, included a Statement of Work, signed June 17, 2014.  This 

Statement of Work included the development, delivery and integration of a platform related to 

a load forecasting application.   

 The terms of this Statement of Work included a fixed fee for the integration of the product 

in the amount of $300,000.  This work was complete, and expensed, during 2014.  

Additionally, the agreement included payment of annual fees for maintenance and support for 

2015 and 2016 for $35,000 per year, and third party data access fees in the amount of $25,000 

for January 1, 2014 through June 30, 2015 and July 1, 2015 through December 31, 2016.  

Please refer to Attachment 4 for the GridGlo Statement of Work.3 

 On October 13, 2016, the Company entered into to an addendum to the Master Software 

License and Services Agreement (MSLSA), between Avista Corporation and GridGlo, LLC, 

                                                 
3 Prior to October 28, 2014, Avista Development had no ownership in GridGlo or Trove Predictive Data Analytics, 
LLC, and GridGlo and Trove were therefore not an Affiliate.  This information was previously provided in Avista’s 
Affiliated Interest and Subsidiary Transaction Report for the year ended December 31, 2014. 
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d/b/a TROVE.  Under the terms of the Addendum, Avista has engaged Trove to upgrade the 

current platform and provide additional training, software development, software upgrades and 

data science consulting services.  The data science consulting services will consist of software 

development by Trove Data Scientist to develop algorithms with their platform to analyze our 

data.  Under the terms of the Addendum, Trove will configure the ‘Predictive Analytics’ 

module of TROVE’s Sunstone platform, which includes a Customer Segmentation data.  We 

will utilized Trove professional services for data science consulting services throughout 2017 

with a not to exceed of $75,000. Please refer to Attachment 5 for the Trove Addendum. 

 Avista has not yet fully developed the data sets that will be used with the Trove platform 

to provide these operational efficiencies or benefits to our customers. Until applications are 

more fully developed, Avista is charging these costs to non-utility.   
 

 (3) Spirae, LLC 

In April of 2016 Avista Capital, a wholly-owned subsidiary of Avista Corp., and the 

parent corporation of Avista’s non-regulated subsidiary investments and operations, made an 

investment in Spirae, resulting in Avista Development’s 10% ownership of Spirae.   

Spirae is a technology company that provides software, hardware, and services to connect 

distributed energy resources to a utility distribution system to maximize customer benefits 

while ensuring effective operation of the utility distribution system.   Spirae was awarded a 

Professional Services Agreement to deploy their “Wave” product hardware and software, to 

allow Avista to operate the Turner Energy Storage Project in a microgrid, as well as determine 

the optimal economic application of that asset.  

The offerings of Spirae provide for the effective operation of a microgrid, a subset of a 

utility distribution system, in the event of a utility system disturbance or isolation from the 

larger grid.  Spirae assists utilities in delivering new services to customers as well as to operate 

more efficiently. With new Distributed Energy Resources (DER) technologies becoming both 

technically and financially viable, the ability to manage a dynamic portfolio of distributed 

resources for utility, customer, and market applications will be critical for both utilities and 

consumers.  This capability improves reliability for customers and improves resiliency of the 

grid. Spirae’s business focus and business model relate to the development of new products, 
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services, and technologies, and how those items can help integrate DER into the traditional 

grid. 

On September 6, 2016, Avista Corp entered into a Professional Services Agreement with 

Spirae.  Under the terms of the agreement, Spirae will deploy at Avista its “Wave” application 

for fees not to exceed $778,000. The Wave application is an enterprise application which is 

designed to operate distributed energy resources to optimize their economic value. The Wave 

product is designed to determine both day-ahead and real-time forecasts to derive the 

operational schedule for the distributed energy resource. A copy of the Professional Services 

Agreement was provided to the Commission in Docket No. UE-161056. Please refer to 

Attachment 6 for the Spirae Professional Services Agreement.4 

 

(5) Non-Service Transactions Related to Avista Capital, Avista Development, Avista 

Energy, Salix, AEL&P, and AERC 

Avista Corporation Corporate Services: 

 On a regular basis, general office employees of Avista Corporation spend time on 

corporate service support, such as accounting, federal income tax filing, planning, supplies, 

postage, legal, graphic services, etc. for subsidiaries.  Their time is charged to suspense 

accounts (Deferred Debit Account No. 186), are loaded for benefits, and then established as a 

receivable (FERC Account No. 146) when billed to the subsidiary.  If other resources are 

expended during the course of this work, such as travel or consulting services, these costs are 

also charged to suspense accounts and billed to the subsidiary.  

 All corporate services provided, and costs incurred, are direct billed to subsidiaries 

at cost.  No additional margin or profit is included and no assets are allocated.  Suspense and 

capture of Avista Corporation employee costs, which are then billed back to the subsidiary at 

cost, serve to reduce the utility expenses.  

 

(c) Description of pricing basis or costing method for allocating costs, and amounts and 

accounts charged during the year: 

                                                 
4 Prior to April 2016, Avista Development had no ownership in Spirae, LLC, and Spirae was therefore not an 
Affiliate.   
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 Please see the individual descriptions in Section II. 2, pages 5 through 7.  Services are provided 

at cost. Any charges allocated to Washington are allocated based on the Company’s four-factor 

allocation methodology. (Please refer to Attachment 7 for the allocation factors.) 

 

(d) Inter-Company Loans:  

• Avista Corp / Avista Capital Note Payable / Receivable 
 During 2016, Avista Corp. recorded short-term note payable to Avista Capital, Inc.  The year-

end note payable amount at December 31, 2016 was $5,634,684.  The maximum note payable 

amount outstanding during the year, due to Avista Capital, was $21,334,614 at January 31, 2016.  

Total interest expense in 2016 was $131,612. 

  According to the Cash Management Guidelines and Procedures filed with the Commission 

in April of 2011, investment/borrowing rates between Avista Corporation and Avista Capital that 

were in effect during 2016 were: 

a. Upon receiving appropriate approvals, excess Avista Capital cash may be invested with 
(loaned to) Avista Corp. at a rate equal to Avista Corp.’s avoided short-term borrowing 
cost currently estimated at the one-month LIBOR plus 130 basis points (this is the short-
term borrowing rate related to Avista Corp.’s credit facility).  The rate will be reset monthly 
with the LIBOR rate in effect on the second business day of each month.   
 
At times Avista Corp may have no outstanding borrowings under the credit facility.  If 
there are no outstanding borrowings under the credit facility, excess cash should be utilized 
to pay down borrowings on other short-term borrowing instruments (if any) and the 
borrowing rate should be adjusted to the avoided short-term borrowing rate applicable to 
the borrowings that were re-paid. 
 
At times, Avista Corp may have no outstanding cash borrowings on the credit facility or 
other short-term borrowing facilities.  If there are no cash borrowings under any facility, 
excess cash should be invested at the subsidiary until the funds can be utilized.  
    

b. Avista Capital may borrow from Avista Corp., subject to board-approved limits, at a rate 
equal to at least the Prime rate plus 30 basis points.  This rate will be reset at such time as 
the Agent bank on the Avista Corp. credit agreement changes the Prime rate or the margin 
is changed per the credit facility pricing grid.  If an Alternate Base Rate (as defined in the 
credit facility) is in effect, the borrowing rate would be adjusted accordingly.   

 

 (e) Description of Parent Guaranteed Debt: 
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 Avista Corporation does not guarantee debt of its subsidiaries.  See Section III. Miscellaneous 

Agreements. 

(f) Description of Activities of Subsidiaries: 

 See Section I. 3 on pages 2 through 3. 
 
(g) List of all common officers and directors: 
 See Section I. 2 at page 1. 

 

III.   MISCELLANEOUS AGREEMENTS AND TRANSACTIONS 
 

During 2016 there were no Miscellaneous Agreements or Transactions to report. 
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Avista Capital, Inc.
Scott Morris – Chairman, President

& CEO

Avista Energy, Inc.
Scott Morris

Chairman, President & CEO

Revised 3/15/2017

Companies are wholly owned unless otherwise indicated. Companies in dotted lines are affiliates in which we own greater than 5% non-
controlling interest.  This chart does not include limited partnership investment funds.

Avista Development, Inc.
Ed Schlect, President

See Attached Subsidiary/Affiliate Chart

Pentzer Corporation
Scott Morris – Chairman, 

President & CEO

Bay Area 
Manufacturing, Inc.

Scott Morris –
Chairman, 

President & CEO

Advanced Manufacturing 
& Development, Inc. 

(DBA MetalFx)
Gordon Short- President

89.20% Ownership

Pentzer Venture 
Holdings II, Inc.
Scott Morris –

Chairman, 
President & CEO

Avista Northwest Resources, LLC
Manager: Avista Capital

Salix, Inc.
Robert Lafferty - President

Plum Energy, LLC 
24.80% Ownership
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Avista Development, Inc.
Ed Schlect, President

Steam Plant Square LLC
85% Ownership

Members: Development and Wells & Co.
Manager: Latisha Hill

Revised 3/15/2017

Companies in dotted lines are affiliates in which we own greater than 5% non-controlling interest.  This chart does not include limited 
partnership investment funds.

Matrix Genetics, LLC
18.22% Ownership

Steam Plant Brew Pub LLC (DBA Steam Plant Grill)
100% Ownership

Members: Development and Wells & Co.
Manager: Latisha Hill

Courtyard Office Center, LLC
100% Ownership

Member: Avista Development 
Manager: Latisha Hill

Trove Predictive Data Science, LLC 
31.34% Ownership

Spirae, LLC
11.12% Ownership

The Dragon Group, LLC 
(DBA Dragon Jacket)
31.34% Ownership
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Corporate Secretary Department 
Current as of February 3, 2017  

 
Annual Meeting Held in May of Each Year 
 
Directors: 
Erik J. Anderson Scott L. Morris 
Kristianne Blake Marc F. Racicot 
Donald C. Burke Heidi B. Stanley 
John F. Kelly R. John Taylor 
Rebecca (Becky) A. Klein Janet D. Widmann 
Scott H. Maw  
 
Officers: 
Scott L. Morris Chairman of the Board, President & Chief Executive Officer 
Mark T. Thies Senior Vice President, Chief Financial Officer & Treasurer 
Marian M. Durkin Senior Vice President, General Counsel, Corporate Secretary and  

Chief Compliance Officer 
Karen S. Feltes Senior Vice President & Chief HR Officer  
Dennis P. Vermillion Senior Vice President & Environmental Compliance Officer and 

President, Avista Utilities 
Jason R. Thackston Senior Vice President, Energy Resources 
Kevin J. Christie Vice President, Customer Solutions 
James M. Kensok Vice President, Chief Information Officer & Chief Security Officer 
Ryan L. Krasselt Vice President, Controller & Principal Accounting Officer 
David J. Meyer Vice President & Chief Counsel for Regulatory & Governmental Affairs 
Kelly O. Norwood Vice President, State & Federal Regulation 
Heather L. Rosentrater Vice President, Energy Delivery  
Edward D. Schlect Jr. Vice President & Chief Strategy Officer 
Don M. Falkner Assistant Treasurer 
Patrice K. Gorton Assistant Treasurer 
Susan Y. Fleming Assistant Corporate Secretary 
 
Corporate Governance/ 
Nominating Committee 

 
Executive Committee 

 
Audit Committee 

Kristianne Blake 
Donald C. Burke 
R. John Taylor 
John F. Kelly – Chair 

Kristianne Blake 
John F. Kelly 
R. John Taylor 
Scott L. Morris – Chair 

Donald C. Burke (financial expert) 
Heidi B. Stanley 
Kristianne Blake – Chair 
 

Compensation & Organization 
Committee 

Finance Committee 
Scott H. Maw 

Environmental, Technology &  
Operations Committee 

John F. Kelly Marc F. Racicot Erik J. Anderson 
Rebecca A. Klein Janet D. Widmann Marc F. Racicot 
Scott H. Maw Erik J. Anderson – Chair Janet D. Widmann 
R. John Taylor – Chair  Rebecca A. Klein – Chair 
   
 
All Committees are comprised of independent Board members as defined under the rules of the NYSE, with 
the exception of the Executive Committee (not required to be independent).  The Company was formed as 
The Washington Water Power Company in 1889 and changed its name to Avista Corp. on January 1, 1999. 
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Current as of May 13, 2016 
 
 

 
ADVANCED MANUFACTURING & DEVELOPMENT, INC.  
Doing business as METALfx 
(A Subsidiary of Bay Area Manufacturing, Inc.) 
(A California Corporation) 
200 North Lenore Ave. 
Willits, CA 95490  
(707) 459-9451 
 
 
Directors: 
Marian M. Durkin 
Scott L. Morris 
Mark T. Thies 
 
 
Officers: 
Scott L. Morris Chairman of the Board 
Gordon B. Short  President & Chief Executive Officer 
Ryan L. Krasselt Vice President & Treasurer 
Mark T. Thies  Senior Vice President & Chief Financial Officer 
Marian M. Durkin Senior Vice President & Corporate Secretary 
Susan Y. Fleming Assistant Corporate Secretary 
Jill Porterfield  Assistant Corporate Secretary 
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Current as of May 13, 2016 
 
 

 
AJT MINING PROPERTIES, INC. 
(A Subsidiary of Alaska Energy and Resources Company) 
5601 Tonsgard Ct. 
Juneau, AK 99801 
(907) 790-2222 
 
 
Directors: 
Marian M. Durkin 
Karen S. Feltes 
Mark T. Thies 
Dennis P. Vermillion 
 
 
Officers: 
Dennis P. Vermillion Chairman of the Board  
Bruce Howard President 
Connie Hulbert Treasurer and Assistant Corporate Secretary 
Christy Yearous Vice President and Generation Engineer 
Debbie Driscoll Corporate Secretary 
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Current as of January 28, 2016 
 
 

 
ALASKA ELECTRIC LIGHT AND POWER COMPANY 
(A Subsidiary of Alaska Energy and Resources Company) 
5601 Tonsgard Ct. 
Juneau, AK 99801 
(907) 790-2222 
 
Directors: 
Marian M. Durkin 
Karen S. Feltes 
Timothy McLeod 
Mark T. Thies 
Dennis P. Vermillion 
 
 
Officers: 
Dennis P. Vermillion Chairman of the Board 
Timothy McLeod President 
Connie Hulbert Vice President, Treasurer & Corporate Secretary 
Christy Yearous Vice President, Generation Engineer 
Debbie Driscoll Vice President, Director of Consumer Affairs and  
  Assistant Corporate Secretary 
Eric Eriksen Vice President, Transmission and Distribution Engineer 
Rod Ahlbrandt Vice President, Director of Information Technology and  
  Revenue Metering 
Alec Mesdag Vice President, Director of Energy Services 
Catherine Johnson Assistant Treasurer 
Oksana Midgett Assistant Treasurer, Controller 
Bryan Farrell Assistant Treasurer, Assistant Generation Engineer 
  Mechanical 
Darrell Wetherall Assistant Corporate Secretary, Assistant Transmission and 
  Distribution Engineer 
Stuart Stephens Assistant Corporate Secretary, Assistant Director of Information  
  Technology and Revenue Metering 
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Current as of May 13, 2016 
 
 

 
ALASKA ENERGY AND RESOURCES COMPANY 
(A Subsidiary of Avista Corp.) 
5601 Tonsgard Ct. 
Juneau, AK 99801 
(907) 790-2222 
 
 
Directors: 
Marian M. Durkin 
Karen S. Feltes 
Scott L. Morris 
Mark T. Thies 
Dennis P. Vermillion 
 
 
Officers: 
Scott L. Morris Chairman of the Board  
Dennis P. Vermillion President 
Timothy McLeod Vice President 
Connie Hulbert Treasurer  
Marian M. Durkin Corporate Secretary 
Susan Y. Fleming Assistant Corporate Secretary 
Debbie Driscoll Assistant Corporate Secretary 
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Current as of May 13, 2016 

 
 
AVISTA CAPITAL, INC.  
(A Subsidiary of Avista Corporation) 
1411 E. Mission Ave. 
Spokane, WA  99202 
(509) 489-0500 
 
Directors: 
Marian M. Durkin 
Scott L. Morris 
Mark T. Thies 
 
 
 
Officers: 
Scott L. Morris Chairman of the Board, President & CEO 
Mark T. Thies Senior Vice President, Chief Financial Officer & Treasurer 
Marian M. Durkin Senior Vice President & Corporate Secretary 
Ryan L. Krasselt Vice President 
Susan Y. Fleming Assistant Corporate Secretary 
Don M. Falkner  Assistant Treasurer 
 
 
 
 
 
 
 
 
 
 
 
 
The Company was formed as Avista Corp. before changing its name to Avista Capital on August 17, 
1998. 
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Current as of August 1, 2016 
 

 
 
AVISTA DEVELOPMENT, INC.  
(A Subsidiary of Avista Capital, Inc.) 
1411 E. Mission Ave. 
Spokane, WA  99202 
(509) 489-0500 
 
 
 
Directors: 
Marian M. Durkin 
Scott L. Morris 
Mark T. Thies 
 
 
 
Officers: 
Scott L. Morris Chairman of the Board and CEO  
Edward D. Schlect Jr. President 
Mark T. Thies Senior Vice President, Chief Financial Officer & Treasurer 
Marian M. Durkin Senior Vice President & Corporate Secretary 
Dennis P. Vermillion Senior Vice President & Environmental Compliance Officer 
Latisha Hill Senior Vice President 
Susan Y. Fleming Assistant Corporate Secretary 
Don M. Falkner Assistant Treasurer 
 
 
 
 
 
 
 
The Company was formed as WP Finance Co. before changing its name to Avista Development.  
Pentzer Development, Inc. and Washington Irrigation & Development Company merged with and 
into Avista Development in October 1998. 
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Current as of May 13, 2016 
 

 
 
AVISTA ENERGY, INC.  
(A Subsidiary of Avista Capital, Inc.) 
1411 E. Mission Ave. 
Spokane WA  99202 
(509) 489-0500 
 
 
 
Directors: 
Marian M. Durkin 
Scott L. Morris 
Mark T. Thies 
 
 
 
 
Officers: 
Scott L. Morris Chairman of the Board, President & CEO 
Mark T. Thies Senior Vice President, Chief Financial Officer & Treasurer 
Marian M. Durkin Senior Vice President & Corporate Secretary 
Tracy Van Orden Controller 
Susan Y. Fleming Assistant Corporate Secretary  
Don M. Falkner Assistant Treasurer 
 
 
 
 
 
 
 
 
 
 
The Company was formed as WWP Resource Services, Inc., before becoming Avista Energy. 
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Current as of May 13, 2016 
 

 
 
AVISTA NORTHWEST RESOURCES, LLC 
(An Affiliate of Avista Capital)   
1411 E. Mission Ave. 
Spokane, WA  99202 
(509) 489-0500 
 
 
 
Member: 
Avista Capital 
 
 
Officers (Managers): 
Scott L. Morris President & Chief Executive Officer 
Mark T. Thies Senior Vice President & Chief Financial Officer 
Ryan L. Krasselt Vice President & Treasurer 
Marian M. Durkin Senior Vice President & Corporate Secretary  
Susan Y. Fleming Assistant Corporate Secretary 
 
 
 
Most of our LLC’s do not have officers.  This particular one was formed with officers as the 
managers. 
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Current as of May 13, 2016 

 
 
 

 
BAY AREA MANUFACTURING, INC.  
(A Subsidiary of Pentzer Corporation) 
1411 E. Mission Ave. 
Spokane, WA  99202 
(509) 489-0500 
 
 
Directors: 
Marian M. Durkin 
Scott L. Morris 
Mark T. Thies 
 
 
 
 
Officers: 
Scott L. Morris Chairman, President & Chief Executive Officer 
Mark T. Thies Senior Vice President, Chief Financial Officer & Treasurer 
Marian M. Durkin Senior Vice President & Corporate Secretary 
Susan Y. Fleming Assistant Corporate Secretary 
Don M. Falkner Assistant Treasurer 
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Current as of August 1, 2016 
 

 
 
 
COURTYARD OFFICE CENTER, LLC 
(An Affiliate of Avista Capital, Inc.) 
1411 E. Mission Ave. 
Spokane, WA  99202 
(509) 489-0500 
 
 
 
Member: 
Avista Development, Inc.  
 
 
Manager 
Latisha Hill 
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Current as of May 13, 2016 
 
 

 
 
 
PENTZER CORPORATION 
(A Subsidiary of Avista Capital, Inc.) 
1411 E. Mission Ave. 
Spokane, WA  99202 
(509) 489-0500 
 
 
 
Directors: 
Scott L. Morris 
Mark T. Thies 
Jason Thackston 
 
 
 
Officers: 
Scott L. Morris Chairman, President & Chief Executive Officer 
Mark T. Thies Senior Vice President, Chief Financial Officer & Treasurer 
Marian M. Durkin Senior Vice President & Corporate Secretary 
Susan Y. Fleming Assistant Corporate Secretary 
Don M. Falkner Assistant Treasurer 
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Current as of May 13, 2016 
 

 
 
 
PENTZER VENTURE HOLDINGS II 
(A Subsidiary of Pentzer Corporation) 
1411 E. Mission Ave. 
Spokane, WA  99202 
(509) 489-0500 
 
 
 
Directors: 
Scott L. Morris 
Mark T. Thies 
Jason R. Thackston 
 
 
 
Officers: 
Scott L. Morris Chairman, President & Chief Executive Officer 
Mark T. Thies Senior Vice President, Chief Financial Officer & Treasurer 
Marian M. Durkin Senior Vice President & Corporate Secretary 
Susan Y. Fleming Assistant Corporate Secretary 
Don M. Falkner Assistant Treasurer 
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Current as of May 13, 2016 
 

 
 
 
SALIX, INC. 
(A Subsidiary of Avista Capital) 
1411 E. Mission Ave. 
Spokane, WA  99202 
(509) 489-0500 
 
 
 
Directors: 
Marian M. Durkin 
Scott L. Morris 
Edward D. Schlect Jr 
Mark T. Thies 
Dennis P. Vermillion 
 
 
 
Officers: 
Robert J. Lafferty President 
Mark T. Thies Treasurer 
Marian M. Durkin Corporate Secretary 
Susan Y. Fleming Assistant Corporate Secretary 
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Current as of May 13, 2016 
 
 

 
SNETTISHAM ELECTRIC COMPANY 
(A Subsidiary of Alaska Energy and Resources Company) 
5601 Tonsgard Ct. 
Juneau, AK 99801 
(907) 780-2222 
 
 
Directors: 
Eric Eriksen 
Timothy McLeod 
Jason Thackston 
 
 
Officers: 
Christy Yearous President 
Timothy McLeod Vice President 
Eric Eriksen Treasurer  
Debbie Driscoll Corporate Secretary 
Connie Hulbert Assistant Corporate Secretary 
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Current as of August 1, 2016 

 
 
 
 
STEAM PLANT BREW PUB, LLC 
Doing Business as Steam Plant Grill 
(An Affiliate of Steam Plant Square, LLC) 
1411 E. Mission Ave. 
Spokane, WA  99202 
(509) 489-0500 
 
 
 
Members: 
Avista Development, Inc.  
Wells & Co. 
 
 
Manager 
Latisha Hill 
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Current as of August 1, 2016 
 

 
 
 
STEAM PLANT SQUARE, LLC 
(An Affiliate of Avista Capital, Inc.) 
1411 E. Mission Ave. 
Spokane, WA  99202 
(509) 489-0500 
 
 
 
Members: 
Avista Development, Inc.  
Wells & Co. 
 
 
Manager 
Latisha Hill 
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ATTACHMENT 3 

REDACTED 



December 31, 2016 AVISTA PENTZER AVISTA AVISTA NORTHWEST SALIX

CAPITAL CORP. DEVELOPMENT ENERGY RESOURCES, LLC INC.
Cash and Cash Equivalents:
Cash 37,859.10
Temporary Cash Investments 6,114.46
Total Cash and Cash Equivalents 43,973.56

Accounts and Notes Receivable:
Notes Receivable / (Payable) Related Companies 5,634,683.82
Accounts Receivable / (Payable) Corp. w/o 38,672.34 (276.00) (373,218.15) 9,843.41 (99,447.89)
Accounts Receivable / (Payable) Sub Interco. 10,080,292.33 4,800,024.85 (24,868,896.04) 19,947,828.69 (4,036,139.00) (5,923,110.83)
Accounts Receivable / (Payable) Affiliate LOC (4,009,126.83) 2,630,469.65
Notes Receivable
Prepaid/Earnest Money 10,000.00 10,000.00
Total Accounts and Notes Receivable 15,753,648.49 790,622.02 (22,601,644.54) 19,957,672.10 (4,036,139.00) (6,012,558.72)

Deferred Income Taxes Current
Income Taxes Receivable / (Payable) 1,568,287.46 8,871.80 579,853.51 (83,047.53) (28,640.28)
Other Misc. Current Assets
Suspense Orders 293,770.48
Total Current Assets 17,365,909.51 799,493.82 (21,728,020.55) 19,874,624.57 (4,036,139.00) (6,041,199.00)

Property, Plant and Equipment 4,909,134.38
Investment in Subsidiaries 40,466,844.91 13,196,138.76
Investment in LLCs (1,036,567.56) 4,640,406.03
Goodwill 80,232.00
Long Term Notes Receivable 4,885,206.59 3,832,015.79
Deposits with Counterparties
Other Investments 11,530,255.09 2,999,571.44

Total Assets 56,796,186.86$ 14,075,864.58$ 4,236,981.54$ 19,874,624.57$ (1,036,567.56)$ (2,209,183.21)$

Misc. Accrual 51,000.00
SIP WWTP Accrual
OSR Accrual 56,107.84
Property Tax Accural 1,329.88
Total Current Liabilities 57,437.72 51,000.00

Long Term Deferred Income Taxes:
Long Term Deferred Income Tax (Asset) (4,047,369.82) (2,847,008.15) (1,733,529.00)
Long Term Deferred Income Tax Liability 160,153.00 207,415.00
Total Long Term Deferred Income Taxes (3,887,216.82) (2,847,008.15) (1,526,114.00)

Other Long Term Liabilities 152,000.00

Stockholders Equity:
Common Stock 131,500,000.00 28,996,026.57 4,273,500.00 140,496,398.00
Capital Stock Expense and Paid in Capital (74,483,678.67) 11,920,472.20 (10,509,950.20)
Minority Interest (375,873.00)
Retained Earnings 5,100,938.09 (13,251,905.94) (8,229,857.15) (109,898,851.90) (997,287.56) (1,885,292.08)
YTD Earnings (1,433,855.74) 1,402,625.10 (2,258,457.23) (212,971.33) (39,280.00) (374,891.13)
Total Stockholders Equity 60,683,403.68 16,770,872.73 5,705,657.82 19,874,624.57 (1,036,567.56) (2,260,183.21)

Total Liabilities and Stockholders Equity 56,796,186.86$ 14,075,864.58$ 4,236,981.54$ 19,874,624.57$ (1,036,567.56)$ (2,209,183.21)$

Subsidiary Balance Sheets
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Subsidiary

Cash 37,859.10
Temporary Cash Investments 6,114.46
Total Cash and Cash Equivalents 43,973.56

Accounts and Notes Receivable:
Notes Receivable / (Payable) Related Companies 5,634,683.82
Accounts Receivable / (Payable) Corp. w/o 38,672.34 (276.00) (373,218.15) 9,843.41 (99,447.89)
Accounts Receivable / (Payable) Sub Interco. 10,080,292.33 4,800,024.85 (24,868,896.04) 19,947,828.69 (4,036,139.00) (5,923,110.83)
Accounts Receivable / (Payable) Affiliate LOC (4,009,126.83) 2,630,469.65
Notes Receivable
Prepaid/Earnest Money 10,000.00 10,000.00
Total Accounts and Notes Receivable 15,753,648.49 790,622.02 (22,601,644.54) 19,957,672.10 (4,036,139.00) (6,012,558.72)

Deferred Income Taxes Current
Income Taxes Receivable / (Payable) 1,568,287.46 8,871.80 579,853.51 (83,047.53) (28,640.28)
Other Misc. Current Assets
Suspense Orders 293,770.48
Total Current Assets 17,365,909.51 799,493.82 (21,728,020.55) 19,874,624.57 (4,036,139.00) (6,041,199.00)

Property, Plant and Equipment 4,909,134.38
Investment in Subsidiaries 40,466,844.91 13,196,138.76
Investment in LLCs (1,036,567.56) 4,640,406.03
Goodwill 80,232.00
Long Term Notes Receivable 4,885,206.59 3,832,015.79
Deposits with Counterparties
Other Investments 11,530,255.09 2,999,571.44

Total Assets $ 56,796,186.86 $ 14,075,864.58 $ 4,236,981.54 $ 19,874,624.57 $ (1,036,567.56) $ (2,209,183.21)

Misc. Accrual 51,000.00
SIP WWTP Accrual
OSR Accrual 56,107.84
Property Tax Accural 1,329.88
Total Current Liabilities 57,437.72 51,000.00

Long Term Deferred Income Taxes:
Long Term Deferred Income Tax (Asset) (4,047,369.82) (2,847,008.15) (1,733,529.00)
Long Term Deferred Income Tax Liability 160,153.00 207,415.00
Total Long Term Deferred Income Taxes (3,887,216.82) (2,847,008.15) (1,526,114.00)

Other Long Term Liabilities 152,000.00

Stockholders Equity:
Common Stock 131,500,000.00 28,996,026.57 4,273,500.00 140,496,398.00
Capital Stock Expense and Paid in Capital (74,483,678.67) 11,920,472.20 (10,509,950.20)
Minority Interest (375,873.00)
Retained Earnings 5,100,938.09 (13,251,905.94) (8,229,857.15) (109,898,851.90) (997,287.56) (1,885,292.08)
YTD Earnings (1,433,855.74) 1,402,625.10 (2,258,457.23) (212,971.33) (39,280.00) (374,891.13)
Total Stockholders Equity 60,683,403.68 16,770,872.73 5,705,657.82 19,874,624.57 (1,036,567.56) (2,260,183.21)

Total Liabilities and Stockholders Equity $ 56,796,186.86 $ 14,075,864.58 $ 4,236,981.54 $ 19,874,624.57 $ (1,036,567.56) $ (2,209,183.21)



`
Subsidiary Income Statements YTD
201612

AVISTA PENTZER AVISTA AVISTA NORTHWEST SALIX

CAPITAL CORP. DEVELOPMENT ENERGY RESOURCES, LLC INC.
Operating Revenue (393,237.00) 250,000.00

Operating Expenses:
Depreciation and Amortization 18,741.03
Operating and Maintenance
Administrative and General 75,714.45 (9,146.52) 904,082.05 (153,526.39) 1,145,576.49
Taxes Other Than Income Taxes 1,861.64 1,508.89 38,900.25 50.00
Total Operating Expenses 77,576.09 (7,637.63) 961,723.33 (153,476.39) 1,145,576.49

Income / (Loss) from Operations (77,576.09) 7,637.63 (1,354,960.33) 153,476.39 (895,576.49)

Interest Income / (Expense):
Interest Income 35.33 456,130.62 320,360.91
Interest Income Intercompany 131,957.46 173,820.02
Interest Expense (94.77)
Interest Expense Intercompany (37,875.49)
Total Interest Income / Expense 131,992.79 (37,875.49) 629,950.64 (94.77) 320,360.91

Subsidiary Income / (Loss) (1,443,694.59) 1,422,279.72
LLC Income / (Loss) (39,280.00) (595,007.74)
Investments in Partnerships (2,112,259.97) (39,280.00)
Gain on Sale
Miscellaneous Income / (Expense) (71,849.34) 96.31

Income Before Income Taxes (1,428,557.89) 1,392,041.86 (3,504,126.74) 153,477.93 (39,280.00) (575,215.58)

Income Tax (Income) / Expense 5,297.85 (10,583.24) (1,245,669.51) 366,449.26 (200,324.45)

Net Income / (Loss) (1,433,855.74)$ 1,402,625.10$ (2,258,457.23)$ (212,971.33)$ (39,280.00)$ (374,891.13)$

Stand alone Net Income / (Loss) 49,118.85 (19,654.62) (1,663,449.49)
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Operating Revenue (393,237.00) 250,000.00

Operating Expenses:
Depreciation and Amortization 18,741.03
Operating and Maintenance
Administrative and General 75,714.45 (9,146.52) 904,082.05 (153,526.39) 1,145,576.49
Taxes Other Than Income Taxes 1,861.64 1,508.89 38,900.25 50.00
Total Operating Expenses 77,576.09 (7,637.63) 961,723.33 (153,476.39) 1,145,576.49

Income / (Loss) from Operations (77,576.09) 7,637.63 (1,354,960.33) 153,476.39 (895,576.49)

Interest Income / (Expense):
Interest Income 35.33 456,130.62 .91320,360.
Interest Income Intercompany 131,957.46 173,820.02
Interest Expense (94.77)
Interest Expense Intercompany (37,875.49)
Total Interest Income / Expense 131,992.79 (37,875.49) 629,950.64 (94.77) 320,360.91

Subsidiary Income / (Loss) (1,443,694.59) 1,422,279.72
LLC Income / (Loss) (39,280.00) (595,007.74)
Investments in Partnerships (2,112,259.97) (39,280.00)
Gain on Sale
Miscellaneous Income / (Expense) (71,849.34) 96.31

Income Before Income Taxes (1,428,557.89) 1,392,041.86 (3,504,126.74) 153,477.93 (39,280.00) (575,215.58)

Income Tax (Income) / Expense 5,297.85 (10,583.24) (1,245,669.51) 366,449.26 (200,324.45)

Net Income / (Loss) $ (1,433,855.74) $ 1,402,625.10 $ (2,258,457.23) $ (212,971.33) $ (39,280.00) $ (374,891.13)

Stand alone Net Income / (Loss) 49,118.85 (19,654.62) (1,663,449.49)
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Exhibit A:  Statement of Work 
Avista – Turner Energy Storage Optimization - Phase 1 

Customer: Avista Corporation 
Project: Turner Energy Storage Optimization, Phase 1 
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Exhibit A: Statement of Work
Avista – Turner Energygyy Storage Optimization - Phase 1

Customer: Avista Corporation
Projojject: Turner Energy Storage Optimization, Phase 1
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1.0 Introduction 
Spirae will deploy its Wave® platform to serve as the optimization and operational platform for the 
Turner Energy Storage System (TESS) located in Pullman, Washington. . The “Wave” platform 
includes the following applications: 

• Microgrid Operations, including Grid Connected 

• Monitoring & Control 

• Forecasting 

• Schedule & Dispatch 

The contents of this SOW include 4 key phases of activity: 

Phase 1A – Project Launch to Design Completion 

Phase 1B – Analyzer Prototype Development and Deployment 

Phase 1C – Asset Integration and Wave M&C Deployment 

Phase 1D – Wave Analyzer Integration and Deployment  

 

2.0 Phase 1A – Project Launch to Design 
Completion 
2.1 Project Launch 

The design and deployment of a Wave solution begins with both an Internal kickoff meeting 
to align the Spirae team to the contracted project and an External kickoff meeting to review 
Avista’s objectives and define the business use cases being addressed.  During the kickoff, 
the following internal and external tasks will be completed to set up and launch Avista’s 
MACV ESS project for success.  

Tasks: 
Hold the Internal Kick-off Meeting to review the scope of work (SOW), Avista’s 
requirements, and the preliminary schedule/milestones. 

Establish team member roles and responsibilities. 

Establish project oversight methodology and reporting requirements. 

Assign technical and business points of contacts. 

Define a procedure for the timely escalation of issues/concerns. 

Establish Project oversight (Stakeholder reporting, escalation methodology, risk 
management, action tracking and change control management). 

Identify sign-off gates. 

Establish project meeting schedule, cadence, and communication plans (remote/F2F). 

Develop initial project plan and budget tracking methodologies. 

Hold the external Kick-off Meeting to review and clarify SOW, Avista’s requirements, 
communication, and the launch tasks. 

CONFIDENTIAL per WAC 480-07-160

Attachment 6 - Spriae Page 9 of 66

1.0 Introduction 
Spirae will deploy its Wavee® platform to serve as the optimization and operational platform for the 
Turner Energy Storage System (TESS) located in Pullman, Washington. . The “Wave” platform 
includes the following applications: 

• Microgrid Operations, including Grid Connected

• Monitoring & Control 

• Forecasting 

• Schedule & Dispatch

The contents of this SOW include 4 key phases of activity:

Phase 1A – Project Launch to Design Completion

Phase 1B – Analyzer Prototype Development and Deployment 

Phase 1C – Asset Integration and Wave M&C Deployment 

Phase 1D – Wave Analyzer Integration and Deployment 

2.0 Phase 1A – Project Launch to Design
Completion 
2.1 Project Launch 

The design and deployment of a Wave solution begins with both f an Internal kickoff meeting 
to align the Spirae team to the contracted project and an External kickoff meeting to review
Avista’s objectives and define the business use cases being addressed.  During the kickoff, 
the following internal and external tasks will be completed to set up and launch Avista’s
MACV ESS project for success. 

Tasksss:
Hold the Internal Kick-off Meeting to review the scope of work (SOW), Avista’s
requirements, and the preliminary schedule/milestones.

Establish team member roles and responsibilities.

Establish project oversight methodology and reporting requirements.

Assign technical and business points of contacts.

Define a procedure for the timely escalation of issues/concerns. 

Establish Project oversight (Stakeholder reporting, escalation methodology, risk 
management, action tracking and change control management).

Identify sign-off gates. ff

Establish project meeting schedule, cadence, and communication plans (remote/F2F).

Develop initial project plan and budget tracking methodologies. 

Hold the external Kick-off Meeting f to review and clarify SOW, Avista’s requirements,
communication, and the launch tasks. 



Deliverables:

External Kick-off Meeting 

Project Management Plan (based on tasks above) 

2.2 Concept Phase 
Avista’s “User Stories” and business requirements, high level concept of operations, and 
baseline asset and system information will be outlined in the Concept step.  Wave hardware 
details will be confirmed.  Spirae will schedule a workshop with Avista staff to complete the 
following tasks. Workshops are to be completed no later than 8 weeks after the time the 
Agreement becomes effective (estimating August 2016 timeframe).  

Tasks: 
Document Avista’s Operational Objectives and Requirements. 

Develop Wave Solution Architecture (initial). 

Develop/document System One-Line (initial).   

Identify feeder operating characteristics, applicable grid equipment, and safety 
procedures/interlocks as needed. 

Identify data source requirements and deliverables 

o Historical power system data: E.g. active and reactive power, voltage, TESS 
parameters 

o Historical weather data  

o Forecasted weather data 

o Forecasted price data and actuals  

o DMS integration for Volt/VAR signaling  

o Load signaling (e.g. notifications to selected customer(s) during UC6 Ops) 

o External / parallel control loop provisions 

Clearly document and approve Avista’s business requirements and confirm the Wave 
product roadmap. 

Request applicable site data (inputs/outputs of existing and planned assets, loads and 
schedules, typical weather files). 

Define initial Wave Hardware or server requirements as well as remote I/O 
configurations. 

Spirae and Avista engineers will collaborate via correspondence, workshops, or other to 
perform the following tasks: 

o Define the electrical objective functions associated with each use case.  

Define a common metric to be used to compare across use cases.   

Identify the required data inputs and their corresponding source.  

Identify the parameters that may be configured by the operator.  

o Define the economic objective function associated with each use case.  

Define a common metric to be used to compare across use cases.   
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Deliverables:

External Kick-off Meeting 

Project Management Plan (based on tasks above)

2.2 Concept Phase
Avista’s “User Stories” and business requirements, high level concept of operations, and
baseline asset and system information will be outlined in the Concept step.  Wave hardware
details will be confirmed.  Spirae will schedule a workshop with Avista staff to complete the 
following tasks. Workshops are to be completed no later than 8 weeks after the time the
Agreement becomes effective (estimating August 2016 timeframe). 

Tasksss:
Document Avista’s Operational Objectives and Requirements.

Develop Wave Solution Architecture (initial). 

Develop/document System One-Line (initial). 

Identify feeder operating characteristics, applicable grid equipment, and safety
procedures/interlocks as needed.

Identify data source requirements and deliverables

Historical power system data: E.g. active and reactive power, voltage, TESSo
parameters

Historical weather data o
Forecasted weather datao
Forecasted price data and actuals o
DMS integration for Volt/VAR signaling o
Load signaling (e.g. notifications to selected customer(s) during UC6 Ops)o
External / parallel control loop provisionso

Clearly document and approve Avista’s business requirements and confirm the Wave 
product roadmap. 

Request applicable site data (inputs/outputs of existing and planned assets, loads and 
schedules, typical weather files). 

Define initial Wave Hardware or server requirements as well as remote I/O 
configurations.

Spirae and Avista engineers will collaborate via correspondence, workshops, or other to
perform the following tasks:

Define the electrical objective functions associated with each use case. o
Define a common metric to be used to compare across use cases. 

Identify the required data inputs and their corresponding source. 

Identify the parameters that may be configured by the operator. 

Define the economic objective function associated with each use case. o
Define a common metric to be used to compare across use cases. 



Identify the required data inputs and their corresponding source.  

Identify the parameters that may be configured by the operator.  

Assumptions: 
Avista’s requirements are contained as Appendix A to this statement of work. 
Not in Spirae Scope: 

Enterprise (message-bus) SCADA integration is not in scope.  All real time data 
points should be available via DNP3, Modbus, or OPC, e.g., or by mapping them 
to a Cybectec gateway 
Spirae’s Wave system will not be responsible for providing “time to live” 
associated calculations and presentation. 

Deliverables:  

Avista Business Requirements Document 

Completed Wave Solution Conceptual Design (Presentation) 

Documentation of Cost/Benefit Parameters of Asset Use and Group Operations 

Concept Step Review with Avista Signoff 

High level Architecture, Network, and One-line Document  

2.3 Definition Phase 
During Definition, all project information is provided to Spirae down to a granular level so that 
System Design can begin. The final asset information for the TESS and auxiliary equipment 
(meters, etc.) is collected and used to develop the Asset Catalog.  Spirae depends on the 
timely receipt of asset integration details (including point lists, modes of operation, sequence 
of operations, and ratings) to ensure adherence to the schedule.  The design of the Test Plan 
begins in this step. 
In Avista’s case, the Test Plan will be designed to systematically demonstrate that the Wave 
platform delivers Avista’s Use Cases and functional requirements (MACV).  

Tasks: 
Finalize Asset Description and information from Vendor/Customer (Datasheets, Points 
Lists, Modes of Operation, Finalized Asset Sequence of Operations (sequence diagrams, 
swim lanes, etc.), Defined Alarms). 

Gather final Asset Dynamic Model inputs and historical load information as needed.  

Finalize the Power Systems One-Line (Circuit Layout and Asset Locations). 

Finalize the data source(s) interface and requirements. 

Complete a mutually agreed format/design of the prototype analyzer output for import 
into the existing TESS SCADA control system 

Complete the “draft” of the Pre-Deployment Test Plan(s). 

Finalize the testing environment(s) and plan for DER asset testing, either with a 3rd party 
mimic or actual asset hardware, in preparation for pre-deployment testing. 

Assumptions: 
Timing – In order to meet the required deployment schedule of the new Asset Catalog 
entry in the field for Wave Monitoring and Control, the following deadlines are applicable: 
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Identify the required data inputs and their corresponding source. 

Identify the parameters that may be configured by the operator. 

Assssumptions:
Avista’s requirements are contained as Appendix A to this statement of work.
Not in Spirae Scope:

Enterprise (message-bus) SCADA integration is not in scope.  All real time data 
points should be available via DNP3, Modbus, or OPC, e.g., or by mapping them
to a Cybectec gateway
Spirae’s Wave system will not be responsible for providing “time to live”
associated calculations and presentation.

Deliverables: 

Avista Business Requirements Document 

Completed Wave Solution Conceptual Design (Presentation) 

Documentation of Cost/Benefit Parameters of Asset Use and Group Operations 

Concept Step Review with Avista Signoff 

High level Architecture, Network, and One-line Document 

2.3 Definition Phase 
During Definition, all project information is provided to Spirae down to a granular level so that
System Design can begin. The final asset information for the TESS and auxiliary equipment
(meters, etc.) is collected and used to develop the Asset Catalog.  Spirae depends on the
timely receipt of asset integration details (including point lists, modes of operation, sequence
of operations, and ratings) to ensure adherence to the schedule.  The design of the Test Plan
begins in this step. 
In Avista’s case, the Test Plan will be designed to systematically demonstrate that the Wave
platform delivers Avista’s Use Cases and functional requirements (MACV). 

Tasksss:
Finalize Asset Description and information from Vendor/Customer (Datasheets, Points
Lists, Modes of Operation, Finalized Asset Sequence of Operations (sequence diagrams, 
swim lanes, etc.), Defined Alarms).

Gather final Asset Dynamic Model inputs and historical load information as needed. 

Finalize the Power Systems One-Line (Circuit Layout and Asset Locations).

Finalize the data source(s) interface and requirements. 

Complete a mutually agreed format/design of the prototype analyzer output for import
into the existing TESS SCADA control system

Complete the “draft” of the f Pre-Deployment Test Plan(s).

Finalize the testing environment(s) and plan for DER asset testing, either with a 3rd party 
mimic or actual asset hardware, in preparation for pre-deployment testing.

Assssumptions:
Timing – In order to meet the required deployment schedule of the new Asset Catalog 
entry in the field for Wave Monitoring and Control, the following deadlines are applicable:



Draft UET Asset modes of operation must be provided by within 4 weeks of the 
effective time of the Agreement.  Final shall be provided within 8 weeks of 
execution of the Agreement. 
Draft UET Asset points list and sequencing shall be provided within 8 weeks of 
the effective time of the Agreement.   
Final UET Asset points list and sequencing shall be provided within 16 weeks of 
the effective time of the Agreement to allow for completion of Avista site 
commissioning of new UET HW, but also allow for Spirae completion of asset 
engineering. 
Cybectec PAR file (can be redacted) must be provided within 16 weeks of the 
effective time of the Agreement. 

Deliverables:  

Asset Definition and Integration Requirements Document 

Power System One-Line Document 

Requirements for Data Source(s) Integration Document 

Prototype Analyzer Output Format 

Definition Step Review with Avista Signoff 

2.4 Design Phase 
The design step takes all of the inputs from the concept and definition steps to create the 
final system design and configuration, in accordance with the Spirae tasks and deliverables 
outlined below.  

Tasks: 
Finalize the Communication Network Topology Diagram for the system.  

Finalize the diagram for the Wave Solution Architecture Diagram. 

Finalize the Asset planning/design information and aggregate to the development step. 

Finalize the Wave Commander, server(s), and additional I/O Hardware as required to 
release to Manufacturing. 

Hold UI workshop to develop screens and dashboards 

Develop the PowerFactory static model.  

Develop the PowerFactory dynamic model as needed. 

Deliverables:  

Communication Network Topology Diagram 

Wave Solution Architecture Diagram 

Wave Commander Drawings 

Reporting Template Document 

Documentation including wire frames and mockups  

Design Step Review with Avista Signoff  
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Draft UET Asset modes of operation mustf be provided by within 4 weeks of the
effective time of the Agreement.  Final shall be provided within 8 weeks of 
execution of the Agreement. 
Draft UET Asset points list and sequencing shall be provided within 8 weeks of 
the effective time of the Agreement. 
Final UET Asset points list and sequencing shall be provided within 16 weeks of 
the effective time of the Agreement to allow for completion of Avista site
commissioning of new UET HW, but also allow for Spirae completion of asset 
engineering.
Cybectec PAR file (can be redacted) must be provided within 16 weeks of the
effective time of the Agreement. 

Deliverables: 

Asset Definition and Integration Requirements Document 

Power System One-Line Document 

Requirements for Data Source(s) Integration Document

Prototype Analyzer Output Format 

Definition Step Review with Avista Signoff 

2.4 Design Phase 
The design step takes all of the inputs from the concept and definition stepsf to create the 
final system design and configuration, in accordance with the Spirae tasks and deliverables 
outlined below. 

Tasksss:
Finalize the Communication Network Topology Diagram for the system. 

Finalize the diagram for the Wave Solution Architecture Diagram.

Finalize the Asset planning/design information and aggregate to the development step. 

Finalize the Wave Commander, server(s), and additional I/O Hardware as required to
release to Manufacturing.

Hold UI workshop to develop screens and dashboards 

Develop the PowerFactory static model. 

Develop the PowerFactory dynamic model as needed. 

Deliverables: 

Communication Network Topology Diagram

Wave Solution Architecture Diagram 

Wave Commander Drawings

Reporting Template Document 

Documentation including wire frames and mockups 

Design Step Review with Avista Signoff 



Assumptions:

Spirae will provide a standard Wave Commander within the current budget and scope of 
work.  If additional hardware is required for local control of the TESS, then the hardware 
and related design activities will be scoped and priced accordingly. 

3.0 Phase 1B – Analyzer Prototype Development 
and Deployment 
3.1 Offline (Non-Integrated) Analyzer Prototype Development 

The Spirae DEV Environment's purpose is to host a prototype of the analyzer which is 
responsible for gathering historical and forecasted data from numerous sources to 
determine how to schedule the TESS (Phase One) to execute Use Case operations and 
extract maximum value.  The prototype will be built using a third party software (e.g., 
MATLAB) through which numerous scheduling strategies (I.e., optimization), valuation & 
objective functions, and data resources can be tested.  Initially the prototype will be tested 
using static field data (or equivalent) followed by a period where the analyzer will consume 
live field data (e.g., price forecast data).  
Key Requirements:  

Defined valuation or objective functions per use case: energy and economical 
o Configuration screen to parameterize valuation functions 
o Option to select/change objective function 

Interfaces with "live" data  
o Power system data: active power, voltage, etc  
o Forecasted weather data  
o Forecasted price data  

Generates TESS schedule file in a format that can be reviewed by authorized personnel 
o Avista responsible for reformatting output to post to TESS (Phase One) 

Planning data archiving 
o Must retain load, weather, and price forecast data used to build plans/schedules 
o Must retain parameter values used to build plans/schedules 

Additional requirements if time allows (i.e., schedule and resource dependent) 
Mimic of the UI to be hosted by Wave 

o Clear display of the schedule operations, the associated value(s), etc. 
o Provides an avenue through which Avista (or other) can return feedback 

Verification/reconciliation 
o Historical/realized price data  

The Prototype analyzer will address only the following Distribution Operational Use Cases 
with this initial deployment. The detailed requirements of these Use Cases can be found in 
Appendix A: 

Use Case 1 – Energy Shifting 
Use Case 2a – Load Following Services 
Use Case 2b – Voltage Regulation 
Use Case 3a – Volt/VAR Control Requirements 
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Assssumptions:

Spirae will provide a standard Wave Commander within the current budget and scope of 
work.  If additional hardware is required for local control of the TESS, then the hardware
and related design activities will be scoped and priced accordingly.

3.0 Phase 1B – Analyzer Prototype Development 
and Deployment
3.1 Offline (Non-Integrated) Analyzer Prototype Development 

The Spirae DEV Environment's purpose is to host a prototype of the analyzer which is
responsible for gathering historical and forecasted data from numerous sources to
determine how to schedule the TESS (Phase One) to execute Use Case operations and 
extract maximum value.  The prototype will be built using a third party software (e.g.,
MATLAB) through which numerous scheduling strategies (I.e., optimization), valuation &
objective functions, and data resources can be tested.  Initially the prototype will be tested 
using static field data (or equivalent) followed by a period where the analyzer y will consume
live field data (e.g., price forecast data). 
Key Requirementsss:

Defined valuation or objective functions per use case: energy and economical 
Configuration screen to parameterize valuation functions o
Option to select/change objective function o

Interfaces with "live" data 
Power system data: active power, voltage, etc o
Forecasted weather data o
Forecasted price data o

Generates TESS schedule file in a format that can be reviewed by authorized personnely
Avista responsible for reformatting output to post to TESS (Phase One)o

Planning data archiving 
Must retain load, weather, and price forecast data used to build plans/scheduleso
Must retain parameter values used to build plans/scheduleso

Additional requirements if time allows (i.e., schedule and resource dependent) f
Mimic of the UI to be hosted by Wave

Clear display of the schedule operations, the associated value(s), etc.o
Provides an avenue through which Avista (or other) can return feedbacko

Verification/reconciliation
Historical/realized price data o

The Prototyyype analyzer will address only the following Distribution Operational Use Cases
with this initial deployment. The detailed requirementsss of these Use Cases can be found in
Appendix A:

Use Case 1 – Energy Shifting 
Use Case 2a – Load Following Services
Use Case 2b – Voltage Regulation
Use Case 3a – Volt/VAR Control Requirements



Use Case 3b – Load Shaping Requirements 
Use Case 7 – Optimal Utilization of Energy Storage 1 

The Prototype analyzer will address only the following Control Use Cases with this initial 
deployment.  The detail of these Control Use Cases can be found in Appendix A. 

CONT-UC1 - Use of Existing TESS Command/Control Infrastructure 
CONT-UC2 – Multiple Controls of TESS (DEV environment related requirements) 

Assumptions: 
There will not be a direct integration between the prototype analyzer solution and the 
existing operational platform for control.  The prototype analyzer will produce a standard 
tabular file for import into the existing TESS control system.  Avista will be responsible for 
troubleshooting and maintenance of the control side of this interface using the agreed 
file format. 
MOD, MV, and VIZ use cases will not be addressed during this prototype deployment, or 
will only apply in a very limited fashion. 

3.2 Prototype Configuration and Pre-Deployment Testing 
This step includes the configuration of the prototype software for installation in the field.  The 
Pre-Deployment Test for the prototype analyzer will be conducted with integrations to the 
actual data sources onsite. 

Tasks: 
Install appropriate prototype software   

Configure the prototype software  

Configure necessary data sources 

o Historical power system data and historical weather data if available 

o Pricing forecast  

o Weather forecast 

Finalize the testing environment. 

Perform model-based Wave functionality testing, as needed  

Perform Pre-Deployment testing  

Develop prototype analyzer site acceptance test plan. 

Assumptions: 
Accessibility – Avista must provide network access to the required data sources for 
configuration and testing.  Avista must provide remote accessibility for Spirae 
engineering for pre-deployment testing to minimize onsite testing in advance of the 
formal deployment.   
Installation – Avista must provide a local server for the prototype analyzer installation. 
Installation – Avista must provide required onsite Matlab licensing for the local 
deployment. 
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Use Case 3b – Load Shaping Requirements
Use Case 7 – Optimal Utilization of Energy Storage 1

The Prototyyype analyzer will address only the following Control Use Cases with this initial
deployment. The detail of these Control Use Cases can be found in Appendix A.

CONT-UC1 - Use of Existing TESS Command/Control Infrastructure 
CONT-UC2 – Multiple Controls of TESS (DEV environment related requirements)

Assssumptions:
There will not be a direct integration between the prototype analyzer solution and the
existing operational platform for control. The prototype analyzer will produce a standard 
tabular file for import into the existing TESS control system.  Avista will be responsible for
troubleshooting and maintenance of the control side of this interface using the agreed 
file format.
MOD, MV, and VIZ use cases will not be addressed during this prototype deployment, or 
will only apply in a very limited fashion.

3.2 Prototype Configuration and Pre-Deployment Testing 
This step includes the configuration of the prototype software for installation in the field.  The 
Pre-Deployment Test for the prototype analyzer will be conducted with integrations to the 
actual data sources onsite. 

Tasksss:
software  Install appropriate prototype 

softwareConfigure the prototype 

Configure necessary data sources 

Historical power system data and historical weather data if availablefo
Pricing forecast o
Weather forecasto

Finalize the testing environment.

neededPerform model-based Wave functionality testing, as 

testingPerform Pre-Deployment 

Develop prototype analyzer site acceptance test plan.

Assssumptions:
Accessibility – Avista must provide network access to the required data sources for
configuration and testing.  Avista must provide remote accessibility for Spirae
engineering for pre-deployment testing to minimize onsite testing in advance of the 
formal deployment. 
Installation – Avista must provide a local server for the prototype analyzer installation. 
Installation – Avista must provide required onsite Matlab licensing for the local 
deployment. 



Deliverables:

Prototype Analyzer Site Acceptance Test Plan 

3.3 Prototype Analyzer Deployment for Manual Operations 
Spirae will confirm installation and commission/validate the prototype analyzer software 
solution in terms of producing an optimized schedule, as outlined and approved in the 
related Concept, Definition, and Design steps.   
Commissioning utilizes Test Plans and Check Sheets developed in collaboration with Avista 
to insure operational functionality and accurate data retrieval.  At the completion of this 
deployment, a report will be produced documenting as-built conditions and Test Plan results.  
Testing will be conducted according to the Test Plan as a Site Acceptance Test (“SAT”) and 
will be partially conducted as well as witnessed by Avista.  The SAT will be conducted at the 
Distribution Operations Center or equivalent facility that has access to the TESS control 
structure during the commissioning process and will provide Avista’s site operators an 
opportunity to interact with the platform prior to system hand-off. 

Tasks: 
Verify site readiness (power, communications, software, and hardware). 

Perform Site Acceptance Testing (SAT) of installed system. 

Develop SAT/Commissioning Report and resolve issues as needed. 

Complete Operator training. 

Deliverables:  

SAT Commissioning Report and any Resolution Actions 

Formal Acceptance Avista Signoff for Prototype Operation 

Project Documentation (training/operation)  

4.0 Phase 1C – Asset Integration and Wave M&C 
Deployment 
4.1 UET ESS Asset Integration for Wave Catalog Entry 

Spirae Power System Engineers will integrate new assets as sets of capabilities, features, 
and modes in the Wave catalog. 

Tasks: 
Create Wave UET ESS Asset, and auxiliary Assets (meters, breakers, etc.) as required.  

Assumptions: 
Timing – In order to meet the required deployment schedule of the new Asset Catalog 
entry in the field for Wave Monitoring and Control, the following deadlines are applicable: 

Draft UET Asset modes of operation must be provided by within 4 weeks of the 
effective time of the Agreement.  Final shall be provided within 8 weeks of the 
effective time of the Agreement. 
Draft UET Asset points list and sequencing shall be provided within 8 weeks of 
the effective time of the Agreement.   
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Deliverables:

Prototype Analyzer Site Acceptance Test Plan

3.3 Prototype Analyzer Deployment for Manual Operations 
Spirae will confirm installation and commission/validate the prototype analyzer software 
solution in terms of producing an optimized schedule, f as outlined and approved in the 
related Concept, Definition, and Design steps. 
Commissioning utilizes Test Plans and Check Sheets developed in collaboration with Avista
to insure operational functionality and accurate data retrieval. At the completion of thisf
deployment, a report will be produced documenting as-built conditions and Test Plan results. 
Testing will be conducted according to the Test Plan as a Site Acceptance Test (“SAT”) and
will be partially conducted as well as witnessed by Avista.  The y SAT will be conducted at the 
Distribution Operations Center or equivalent facility that has access to the TESS control
structure during the commissioning process and will provide Avista’s site operators an
opportunity to interact with the platform prior to system hand-off.

Tasksss:
Verify site readiness (power, communications, software, and hardware).

Perform Site Acceptance Testing (SAT) of installed system.

Develop SAT/Commissioning Report and resolve issues as needed. 

Complete Operator training.

Deliverables: 

SAT Commissioning Report and any Resolution Actions 

Formal Acceptance Avista Signoff for Prototype Operation 

Project Documentation (training/operation) 

4.0 Phase 1C – Asset Integration and Wave M&C
Deployment 
4.1 UET ESS Asset Integration for Wave Catalog Entry 

Spirae Power System Engineers will integrate new assets as sets of capabilities, features,
and modes in the Wave catalog. 

Tasksss:
Create Wave UET ESS Asset, and auxiliary Assets (meters, breakers, etc.) as required.

Assssumptions:
Timing – In order to meet the required deployment schedule of the new Asset Catalog 
entry in the field for Wave Monitoring and Control, the following deadlines are applicable:

Draft UET Asset modes of operation must be provided by within 4 weeks of the
effective time of the Agreement.  Final shall be provided within 8 weeks of the
effective time of the Agreement. 
Draft UET Asset points list and sequencing shall be provided within 8 weeks of 
the effective time of the Agreement. 



Final UET Asset points list and sequencing shall be provided within 16 weeks of 
the effective time of Agreement to allow for completion of Avista site 
commissioning of new UET HW, but also allow for Spirae completion of asset 
engineering. 
Cybectec PAR file (can be redacted) must be provided within 16 weeks of the 
effective time of the Agreement. 

Accessibility – Avista and UET must provide a bench testing interface for initial 
integration testing.  This can be offline and simulation based, but the interface must 
closely resemble the actual asset and related control points/interaction.   
Spirae will have the opportunity to communicate directly with UET for clarifications, but 
Avista will own the approval of the control interface definition. 

4.2 Wave Configuration for Manual Operations (M&C) 
This step includes the configuration of the Wave software, hardware, and/or Field I/O 
devices for installation in the field.  In this step, the system is configured for the network and 
DER topology, as well as desired system level functionality.  This also includes hardware 
functional testing and setup installation of Wave on the hardware. 

Tasks: 
Assemble Spirae Wave Commander and other supplemental hardware for the system, as 
mutually agreed by Spirae and Avista  

Test the Spirae hardware  

Install all prerequisites and SQL in preparation for Wave  

Install appropriate Wave software   

Configure the Wave software   

Finalize Pre-Deployment test plan. 

Finalize the testing environment and plan for DER asset testing, either with a 3rd party 
mimic or actual asset hardware, in preparation for pre-deployment testing.  

Assumptions: 
Accessibility – Avista and UET must provide a bench testing interface for initial 
integration testing.  This can be offline and simulation based, but the interface must 
closely resemble the actual asset and related control points/interaction.   

Deliverables:  

Finalized Pre-Deployment Test Plan 

4.3 Wave Pre-Deployment Testing for Manual Operations (M&C) 
During Pre-Deployment, the completed System Design is transferred from Spirae Power 
System Engineers to Field Engineers by performing model testing and/or asset mimic testing 
with Wave software in the loop to verify controller performance.  The Pre-Deployment Test is 
conducted against either a 3rd party simulation environment or by using the actual DER 
equipment that will be deployed at the site. The Pre-Deployment Test provides an opportunity 
for the client to review the planned deployment and request changes or updates if 
necessary.  This pre-deployment testing allows errors to be fixed in a controlled environment 
and ensures good performance of the system in the field. Avista will have the option to either 
witness the testing directly or request completed reports of the testing. 
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Final UET Asset points list and sequencing shall be provided within 16 weeks of 
the effective time of Agreement to allow for completion of Avista site
commissioning of new UET HW, but also allow for Spirae completion of asset 
engineering.
Cybectec PAR file (can be redacted) must be provided within 16 weeks of the 
effective time of the Agreement. 

Accessibility – Avista and UET must provide a bench testing interface for initial 
integration testing.  This can be offline and simulation based, but the interface must
closely resemble the actual asset and related control points/interaction. 
Spirae will have the opportunity to communicate directly with UET for clarifications, but 
Avista will own the approval of the control interface definition.

4.2 Wave Configuration for Manual Operations (M&C) 
This step includes the configuration of the Wave software, hardware, and/or Field I/O
devices for installation in the field.  In this step, the system is configured for the network and 
DER topology, as well as desired system level functionality.  This also includes hardware 
functional testing and setup installation of Wave on the hardware. 

Tasksss:
Assemble Spirae Wave Commander and other supplemental hardware for the system, as

Avistamutually agreed by Spirae and 

hardwareTest the Spirae 

WaveInstall all prerequisites and SQL in preparation for 

software  Install appropriate Wave 

software  Configure the Wave 

Finalize Pre-Deployment test plan. 

Finalize the testing environment and plan for DER asset testing, either with a 3rd party
mimic or actual asset hardware, in preparation for pre-deployment testing.

Assssumptions:
Accessibility – Avista and UET must provide a bench testing interface for initial 
integration testing.  This can be offline and simulation based, but the interface must
closely resemble the actual asset and related control points/interaction. 

Deliverables: 

Finalized Pre-Deployment Test Plan

4.3 Wave Pre-Deployment Testing for Manual Operations (M&C) 
During Pre-Deployment, the completed System Design is transferred from Spirae Power 
System Engineers to Field Engineers by performing model testing and/or asset mimic testing 
with Wave software in the loop to verify controller performance.  The Pre-Deployment Test is
conducted against either a 3rd party simulation environment or by using the actual DER
equipment that will be deployed at the site. The Pre-Deployment Test provides an opportunity 
for the client to review the planned deployment and request changes or updates if
necessary.  This pre-deployment testing allows errors to be fixed in a controlled environment
and ensures good performance of the system in the field. Avista will have the option to either 
witness the testing directly or request completed reports of the testing. 



Tasks:
Perform model-based Wave functionality testing. 

Perform Wave functionality testing (against actual assets/emulated assets). 

Perform Pre-Deployment testing, as needed. 

Develop Pre-Deployment Test Report  

Develop Site Acceptance Test Plan. 

Finalize Commissioning Plan  

Package and ship the Wave Commander to the site for installation. 

Deliverables:  

Pre-Deployment Test Report 

Site Acceptance Test Plan (SAT) 

Site Commissioning Plan 

4.4 Wave Deployment for Manual Operations (M&C) 
The Spirae Field Engineers confirm installation and commission/validate the prototype 
analyzer software solution as outlined and approved in Concept, Definition, and Design 
steps.   
Commissioning utilizes Test Plans and Check Sheets developed in collaboration with Avista 
to insure operational functionality and accurate data retrieval.  At the completion of this 
deployment, a report will be produced documenting as-built conditions and Test Plan results.  
Testing will be conducted according to the Test Plan as a SAT and will be witnessed by Avista.  
The SAT will be conducted at the Distribution Operations Center during the commissioning 
process and will provide Avista’s site operators an opportunity to interact with the platform 
prior to system hand-off. 

Tasks: 
Verify site readiness (power, communications, and equipment installation). 

Install software. 

Validate communications. 

Conduct Asset/System point to point testing. 

Conduct Wave Asset Control testing (M&C). 

Perform SAT of installed system. 

Develop SAT/Commissioning Report and resolve issues as needed. 

Complete Operator training. 

Assumptions: 
Installation – Avista is responsible for physical installation of the Wave Commander 
hardware in an environmentally controlled space either co-located at Turner Energy 
Storage System or Avista distribution operations, depending on final design.  
Networking – Avista is responsible for the following items related to communications 
infrastructure: 

Communication infrastructure installation.  
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Tasksss:
Perform model-based Wave functionality testing.

Perform Wave functionality testing (against actual assets/emulated assets).

Perform Pre-Deployment testing, as needed. 

ReportDevelop Pre-Deployment Test 

Develop Site Acceptance Test Plan.

PlanFinalize Commissioning

Package and ship the Wave Commander to the site for installation.

Deliverables: 

Pre-Deployment Test Report 

Site Acceptance Test Plan (SAT)

Site Commissioning Plan

4.4 Wave Deployment for Manual Operations (M&C) 
The Spirae Field Engineers confirm installation and commission/validate the prototype
analyzer software solution as outlined and approved in Concept, Definition, and Design
steps. 
Commissioning utilizes Test Plans and Check Sheets developed in collaboration with Avista
to insure operational functionality and accurate data retrieval. At the completion of this
deployment, a report will be produced documenting as-built conditions and Test Plan results. 
Testing will be conducted according to the Test Plan as a SAT and will be witnessed by Avista. y
The SAT will be conducted at the Distribution Operations Center during the commissioning 
process and will provide Avista’s site operators an opportunity to interact with the platform
prior to system hand-off.

Tasksss:
Verify site readiness (power, communications, and equipment installation).

Install software.ff

Validate communications. 

Conduct Asset/System point to point testing.

Conduct Wave Asset Control testing (M&C).

Perform SAT of installed system.f

Develop SAT/Commissioning Report and resolve issues as needed.

Complete Operator training.

Assssumptions:
Installation – Avista is responsible for physical installation of the Wave Commander 
hardware in an environmentally controlled space either co-located at Turner Energy
Storage System or Avista distribution operations, depending on final design. 
Networking – Avista is responsible for the following items related to communications
infrastructure:

Communication infrastructure installation. 



Networking hardware and fiber.   
Fiber attenuation tests and terminations (as needed).  
Configuration of network switches and the assignment of IP addresses. 
Network access to the required data source integrations. 
Network access for Wave Client operation at Avista distribution operations. 
Remote network access to Spirae for support and testing.  

Deliverables:  

SAT Commissioning Report and any Resolution Actions 

Formal Acceptance Avista Signoff for Commercial Operation 

Project Documentation (training/operation)  

5.0 Phase 1D – Wave Analyzer Integration and 
Deployment 
5.1 Wave Analyzer Development and Integration 

This development task is to complete development and Wave integration of the prototype 
analyzer solution to address Avista’s Use Cases 1-3, 5, and 7.  This would offer the ability for 
manual, semi-automatic, and automatic operations.  Also, this task would create the 
necessary capabilities for verification and reporting within Wave, as outlined in the 
requirements identified in Appendix A. 

Tasks: 
Task 1 - Create the capability to optimize the ESS within Avista’s Use Cases 1-3 as the 
primary modes of operation comprising: 

o Implementing individual electrical and economic objective functions, 

o Implementing analytic capabilities to enable accurate engineering and economic 
forecasting of different conditions, and  

o Implementing a robust analysis engine that scales with optimization complexity 
as well as with an increase in the number of assets being optimized. 

Task 2 - Create the capability to operate the system in manual, semi-automatic and fully 
automatic modes of operation, including: 

o Autonomously characterizing and ranking the optimizations of Task 1 on an 
ongoing basis, 

o Creating a “leaderboard” that contains ranking and valuation, and 

o Making recommendations to the operator in semi-automatic mode to select a 
ranked dispatch plan for execution, or autonomously executing, in fully-automatic 
mode, the highest ranked dispatch plan. 

Task 3 - Create the capability to quantify and report on the performance of the ESS in 
various modes of operation including: 

o Developing robust methodologies to establish “do-nothing” baselines so that 
values of dispatch plans can be referenced against taking no action, and 
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Networking hardware and fiber. 
Fiber attenuation tests and terminations (as needed). 
Configuration of network switches and the assignment f of IP addresses.
Network access to the required data source integrations. 
Network access for Wave Client operation at Avista distribution operations. 
Remote network access to Spirae for support and testing. 

Deliverables: 

SAT Commissioning Report and any Resolution Actions 

Formal Acceptance Avista Signoff for Commercial Operation 

Project Documentation (training/operation) 

5.0 Phase 1D – Wave Analyzer Integration and 
Deployment 
5.1 Wave Analyzer Development and Integration

This development task is to complete development and Wave integration of the prototype 
analyzer solution to address Avista’s Use Cases 1-3, 5, and 7.  This would offer the ability for
manual, semi-automatic, and automatic operations.  Also, this task would create the 
necessary capabilities for verification and reporting within Wave, as outlined in the 
requirements identified in Appendix A.

Tasksss:
Task 1 - Create the capability to optimize the ESS within Avista’s Use Cases 1-3 as the
primary modes of operation comprising: 

Implementing individual electrical and economic objective functions,o
Implementing analytic capabilities to enable accurate engineering and economico
forecasting of different conditions, and f

Implementing a robust analysis engine that scales with optimization complexity o
as well as with an increase in the number of assf ets being optimized.

Task 2 - Create the capability to operate the system in manual, semi-automatic and fully 
automatic modes of operation, including: f

Autonomously characterizing and ranking the optimizations of Task 1 on ano
ongoing basis,

Creating a “leaderboard” that contains ranking and valuation, ando
Making recommendations to the operator in semi-automatic mode to select ao
ranked dispatch plan for execution, or autonomously executing, in fully-automatic 
mode, the highest ranked dispatch plan. 

Task 3 - Create the capability to quantify and report on the performance of the ESS in
various modes of operation including: f

Developing robust methodologies to establish “do-nothing” baselines so that o
values of dispatch plans canf be referenced against taking no action, and



o Creating a robust reporting interface that continually tracks and ranks various 
modes of operation.  

5.2 Wave Configuration 
This step includes the configuration of the Wave software, hardware, and/or Field I/O 
devices for installation in the field.  In this step, the system is configured for the network and 
DER topology, as well as desired system level functionality.  This also includes hardware 
functional testing and setup installation of Wave on the hardware. 

Tasks: 
Install appropriate Wave software   

Configure the Wave software   

Finalize Pre-Deployment test plan. 

Deliverables:  

Finalized Pre-Deployment Test Plan 

5.3 Wave Pre-Deployment Testing  
During Pre-Deployment, the completed System Design is transferred from Spirae Power 
System Engineers to Field Engineers by performing model testing and/or asset mimic testing 
with Wave software in the loop to verify controller performance.  The Pre-Deployment Test is 
conducted against either a 3rd party simulation environment or by using the actual DER 
equipment that will be deployed at the site. The Pre-Deployment Test provides an opportunity 
for Avista to review the planned deployment and request changes or updates if necessary.  
This pre-deployment testing allows errors to be fixed in a controlled environment and ensures 
good performance of the system in the field. Avista will have the option to either witness the 
testing directly or request completed reports of the testing. 

Tasks: 
Perform model-based Wave functionality testing. 

Perform Wave functionality testing (against actual assets/emulated assets)  

Perform Pre-Deployment testing  

Develop Pre-Deployment Test Report  

Finalize Commissioning Plan  

Assumptions: 
Accessibility – Avista and UET must provide a bench testing interface for pre-deployment 
testing.  This can be offline and simulation based, but the interface must closely 
resemble the actual asset and related control points/interaction.   

Deliverables:  

Pre-Deployment Test Report 

Site Commissioning Plan 
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Creating a robust reporting interface that continually tracks and ranks variouso
modes of operation. f

5.2 Wave Configuration 
This step includes the configuration of the Wave software, hardware, and/or Field I/O
devices for installation in the field.  In this step, the system is configured for the network and 
DER topology, as well as desired system level functionality.  This also includes hardware 
functional testing and setup installation of Wave on the hardware. 

Tasksss:
software  Install appropriate Wave 

software  Configure the Wave 

Finalize Pre-Deployment test plan. 

Deliverables: 

Finalized Pre-Deployment Test Plan

5.3 Wave Pre-Deployment Testing 
During Pre-Deployment, the completed System Design is transferred from Spirae Power 
System Engineers to Field Engineers by performing model testing and/or asset mimic testing 
with Wave software in the loop to verify controller performance.  The Pre-Deployment Test is
conducted against either a 3rd party simulation environment or by using the actual DER
equipment that will be deployed at the site. The Pre-Deployment Test provides an opportunity 
for Avista to review the planned deployment and request changes or updates if necessary. f
This pre-deployment testing allows errors to be fixed in a controlled environment and ensures 
good performance of the systf em in the field. Avista will have the option to either witness the 
testing directly or request completed reports of the testing. 

Tasksss:
Perform model-based Wave functionality testing.

assets)Perform Wave functionality testing (against actual assets/emulated 

testingPerform Pre-Deployment 

ReportDevelop Pre-Deployment Test 

PlanFinalize Commissioning

Assssumptions:
Accessibility – Avista and UET must provide a bench testing interface for pre-deployment
testing. This can be offline and simulation based, but the interface must closely 
resemble the actual asset and related control points/interaction. 

Deliverables: 

Pre-Deployment Test Report 

Site Commissioning Plan 



5.4 Wave Deployment 
The Spirae Field Engineers confirm installation and commission/validate the Wave software 
solution as outlined and approved in Concept, Definition, and Design steps.  This will include 
updating Wave at the Commander and configuring for i) Use Cases 1-3 optimization, ii) 
manual, semi-automatic and automatic system operations, and iii) valuation and reporting. 
Commissioning utilizes Test Plans and Check Sheets developed in collaboration with Avista 
to insure operational functionality and accurate data retrieval.  At the completion of 
commissioning, a report will be produced documenting as-built conditions and Test Plan 
results.  Testing will be conducted according to the Test Plan as a SAT and will be witnessed 
by Avista.  The SAT will be conducted at the Distribution Operations Center during the 
commissioning process and will provide Avista’s site operators an opportunity to interact with 
the platform prior to system hand-off. 

Tasks: 
Verify site readiness (power, communications, and equipment installation). 

Install software. 

Conduct Wave System functional testing. 

Perform SAT of installed system. 

Develop SAT/Commissioning Report and resolve issues as needed. 

Complete Operator training. 

Deliverables:  

SAT Commissioning Report and any Resolution Actions 

Formal Acceptance Avista Signoff for Commercial Operation 

Final Project Documentation (training/operation and maintenance)  

5.5 Site Post-Commissioning Support 
Spirae will be responsible for providing support for the Wave Control System as outlined in 
the Agreement ,including the software license  attached thereto as Exhibit D. 
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5.4 Wave Deployment 
The Spirae Field Engineers confirm installation and commission/validate the Wave software
solution as outlined and approved in Concept, Definition, and Design steps.  This will include
updating Wave at the Commander and configuring for i) Use Cases 1-3 optimization, ii)
manual, semi-automatic and automatic system operations, and iii) valuation and reporting. 
Commissioning utilizes Test Plans and Check Sheets developed in collaboration with Avista
to insure operational functionality and accurate data retrieval. At the completion of
commissioning, a report will be produced documenting as-built conditions and Test Plan 
results.  Testing will be conducted according to the Test Plan as a SAT and will be witnessed 
by Avista.  The SAT will be conducted at the Distribution Operations Center during the
commissioning process and will provide Avista’s site operators an opportunity to interact with 
the platform prior to system hand-off.

Tasksss:
Verify site readiness (power, communications, and equipment installation). 

Install software.ff

Conduct Wave System functional testing. 

Perform SAT of installed system.f

Develop SAT/Commissioning Report and resolve issues T as needed. 

Complete Operator training.

Deliverables: 

SAT Commissioning Report and any Resolution Actions 

Formal Acceptance Avista Signoff for Commercial Operation 

Final Project Documentation (training/operation and maintenance) 

5.5 Site Post-Commissioning Support 
Spirae will be responsible for providing support for the Wave Control System as outlined in
the Agreement ,including the software license  attached thereto as Exhibit D.



6.0 Delivery and Payment Schedule 
 

6.1 Delivery Schedule 

Task Deliverable 
Delivery Date 
  

Phase 1A Concept and Definition Phase 
Completion See 2.2 and 2.3 Above ARO (After Receipt of 

Order) + 10 weeks  

Phase 1B (Prototype Analyzer) SAT See 3.3 Above ARO + 29 weeks 

Phase 1C (Wave M&C) Pre-Deployment 
Testing Complete with Report See 4.3 Above ARO + 27 weeks 

Phase 1C (Wave M&C) SAT See 4.4 Above ARO + 32 weeks 

Phase 1D (Final Wave) Pre-Deployment 
Testing Complete with Report See 5.3 Above ARO + 43 weeks 

Phase 1D (Final Wave) SAT See 5.4 Above ARO + 46 weeks 

Detailed project schedules will be created during the launch phase of the project and updated based 
on mutual agreement between Spirae and Avista. 
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6.0 Delivery and Payment Schedule 

6.1 Delivery Schedule 
Deliveeeryryy Date

Task Deliverable

Phase 1A Concept and Definition Phase ARO (After Receipt of See 2.2 and 2.3 AboveCompletion Order) + 10 weeks

Phase 1B (Prototype Analyzer) SAT See 3.3 Above ARO + 29 weeks

Phase 1C (Wave M&C) Pre-Deployment See 4.3 Above ARO + 27 weeksTesting Complete with Report

Phase 1C (Wave M&C) SAT See 4.4 Above ARO + 32 weeks

Phase 1D (Final Wave) Pre-Deployment See 5.3 Above ARO + 43 weeksTesting Complete with Report

Phase 1D (Final Wave) SAT See 5.4 Above ARO + 46 weeks

Detailed project schedules will be created during the launch phase of the project and updated based
on mutual agreement between Spirae and Avista. 



6.2 Budget and Payment Schedule 

SOW 
Section 

Description Type of 
Quote 

Amount  Notes 

 Down Payment at 
Agreement execution 

FFP $200,000 Down Payment at Agreement 
execution 

3.3 Phase 1B 
Deployment, SAT, 
Signoff, and 
Documentation 

FFP $150,000 Commissioning and Site 
Acceptance Testing of Prototype 
Analyzer System with Operator 
Training and Related 
Documentation 

4.3 Phase 1C Pre-
Deployment Testing 
Complete 

FFP $75,000 Completion of pre-deployment 
testing and test report for Wave 
Asset Integration and M&C 
deployment. 

4.4 Phase 1C Site 
Acceptance Testing 
Complete 

FFP $75,000 Completion of onsite Wave 
Commander integration, testing, 
test report, and related 
documentation for Wave Asset 
Integration and M&C deployment. 

5.3 Phase 1D Pre-
Deployment Testing 
Complete 

FFP $150,000 Completion of pre-deployment 
testing and test report for Final 
Wave deployment. 

5.4 Phase 1D Site 
Acceptance Testing 
Complete 

FFP $125,000 Completion of onsite acceptance 
testing, test report, training, and 
related documentation for Wave 

 Pricing for Avista
Software

Premium Applications 2 100,000$         
Annual Subscription Fee (SW + Apps)
 -- Note: Applicable after first year 20% 20,000$            

Hardware
Wave™ Commander 1 75,000$           

Engineering Services (11 months)
Solution Delivery (Fixed Firm Price) 600,000$         
Development (to be cost shared by Spirae) 475,000$          

Subtotal
Grand Total 775,000$         
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6.2 Budget and Payment Schedule

 Pricing for Avista
Software

Premium Applications 2 $  100,000
Annual Subscription Fee (SW + Apps)
-- Note: Applicable after first year 20% $ 20,000

Hardware
Wave™ Commander 1 $  75,000 

Engineering Services (11 months)
Solution Delivery (Fixed Firm Price) $  600,000 
Development (to be cost shared by Spirae) $ 475,000

Subtotal
Grand Total $  775,000 

SOW Descriiiption TyTTyTypyypyppe of Amount Notes
Section Quote

Down Payment at FFP $200,000 Down Payment at Agreement
Agreement execution execution

3.3 Phase 1B FFP $150,000 Commissioning and Site
Deployment, SAT, Acceptance Testing of Prototype
Signoff, and Analyzer System with Operator
Documentation Training and Related

Documentation

4.3 Phase 1C Pre- FFP $75,000 Completion of pre-deployment
Deployment Testing testing and test report for Wave
Complete Asset Integration and M&C

deployment.

4.4 Phase 1C Site FFP $75,000 Completion of onsite Wave
Acceptance Testing Commander integration, testing,
Complete test report, and related

documentation for Wave Asset
Integration and M&C deployment.

5.3 Phase 1D Pre- FFP $150,000 Completion of pre-deployment
Deployment Testing testing and test report for Final
Complete Wave deployment.

5.4 Phase 1D Site FFP $125,000 Completion of onsite acceptance
Acceptance Testing testing, test report, training, and
Complete related documentation for Wave



Asset Integration and M&C 
deployment. 

 Travel Expenses  EST $21,550 Estimate only.  Travel to be billed 
at actual cost 

TOTAL BASE COST  $775,000 

TOTAL COST (including travel estimate) $796,550 

6.3 Travel Requirement Estimates 
Activity Destination No. 

of 
Trips 

No. of 
Travelers 
and 
Duration 

Cost 
Estimate* 

System Design 
Review 
Travel 

Spokane 1 3 Persons - 2 
days 

$   3,500 

Phase 1B  - 
Prototype 
Deployment, 
Commissioning, 
and Training Travel  

Spokane 1 2 persons – 5 
days 

$  4,300 

Phase 1C  - Asset 
Integration 
Deployment, 
Commissioning and 
acceptance testing 
Travel  

Spokane 1 1 persons – 10 
days 

$  4,000 

Phase 1D  - Final 
Wave Software 
Solution 
Deployment and 
Training Travel 

Spokane 1 2 persons – 10 
days  

$  7,250 

Additional 
Contingency Travel 
Budget 

TBD   $  2,500 

TOTAL TRAVEL (est.)                                        $21,550 
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Asset Integration and M&C
deployment.

Travel Expenses EST $21,550 Estimate only. Travel to be billed
at actual cost

TOTAL BASE COST $775,000

TOTAL COST (including travel estimate) $796,550

6.3 Travel Requirement Estimates
Activity Destination No. No. of Cost

of TrTTrTrararraraaveeelersrsrrsrss EsEsEstimate*
TrTTrTriiips and

Durararraraation

System Design Spokane 1 3 Persons - 2 $ 3,500
Review daysyy
Travel

Phase 1B - Spokane 1 2 persons – 5 $ 4,300
Prototype days
Deployment,
Commissioning,
and Training Travel

Phase 1C  - Asset Spokane 1 1 persons – 10 $ 4,000
Integration days
Deployment,
Commissioning and
acceptance testing
Travel

Phase 1D  - Final Spokane 1 2 persons – 10 $ 7,250
Wave Software days
Solution
Deployment and
Training Travel

Additional TBD $ 2,500
Contingency Travel
Budget

TOTAL TRAVEL (est.) $21,550



Appendix A: Overall System Requirements 
The primary objectives under this MACV ES program are the following: 

1. Enable the optimization of operation of the TESS in context of electrical or economical 
parameters; 

2. Enable a robust manual, semi-automatic, and automatic methodology to configure and 
operate the TESS in context of various optimizations; 

3. Enable the automatic quantification of the performance of the TESS in context of electrical 
and economic parameters; 

This document starts with listing distribution operational use cases that will be part of normal 
operations for Avista.  A subset of these operational use cases, specifically major categories Use 
Cases 1 through 3 (UC1-3), will be the focus of the optimization demonstration that is targeted early 
in the effort, and is described as Use Case 7 (UC7). 
Early in the effort quantification and scheduling of UC1-3 as well as executing UC7 will be conducted 
using existing infrastructure outside of Spirae’s Wave EMS platform.  This scheduling and 
demonstration of UC1 – UC 3 will be in conjunction with other users of the TESS.  This dual-control 
scheme using existing infrastructure is described as CONT-UC1 and CONT-UC2. 
Integration of the optimization functions into Spirae’s platform in context of manual, semi-automatic, 
and automatic functions follows.  These are mode use cases MOD-UC1 through MOD-UC3. 
Automatic quantification of performance of the TESS in context of the forecasted and operated 
parameters follows.  This is described as MV-UC1. 
Visualization of the performance of the TESS in context of different modes of operation, using 
operational data as well as calculated data and presented in terms of dashboards for operational as 
well as executives follows.  This is described as VIZ-UC1 and VIZ-UC2. 
The following requirements are as visualized as agreements are negotiated between Spirae and 
Avista.  Spirae and Avista acknowledge that deviations from the requirements will most likely result, 
and mutually agree that such deviations will be agreed to in writing by both parties. 

7.0 Distribution Operational Use Cases 
7.4 Use Case 1 (UC1) Energy Shifting (Arbitrage) Requirements 

7.4.1 Description 
This use case will demonstrate the ability of the Wave EMS to configure Turner Energy Storage 
System (TESS) to charge and discharge during set periods of the day associated with low and high 
price periods. 

7.4.2 Success Criteria 
Success criteria for this use case is demonstrated repeatable capability to project forward looking 
loads and prices and schedule discharge events during periods of high pricing and to schedule 
charging events during periods of low pricing. 

7.4.3 Use Case 1 Sequencing 
A typical sequence for demonstrating UC1 in terms of energy valuation is as follows: 

a) Future periods of low or negative prices are identified (REQ-1). 
b) Future periods of high prices are identified (REQ-2). 
c) The Wave Energy Management System (EMS) calculates the optimal configuration for the 

TESS leading up to the schedule, during the charging/discharging event, and after the 
scheduled event has concluded (REQ-3, REQ-4). 

d) The Wave EMS alerts the operator of a pending schedule or schedule update (REQ-5). 
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Appendix A: Overall System Requirements 
The primary objectives under this MACV ES program are the following:

1. Enable the optimization of operation of the TESS in context of electrical or economical
parameters;

2. Enable a robust manual, semi-automatic, and automatic methodology to configure and
operate the TESS in context of various optimizations; 

3. Enable the automatic quantification of the performance of the TESS in context of electrical
and economic parameters; 

This document starts with listing distribution operational use cases that will be part of normal
operations for Avista.  A subset of these operational use cases, specifically major categories Use 
Cases 1 through 3 (UC1-3), will be the focus of the optimization demonstration that is targeted early 
in the effort, and is described as Use Case 7 (UC7). 
Early in the effort quantification and scheduling of UC1-3 as well as executing UC7 will be conducted
using existing infrastructure outside of Spirae’s Wave EMS platform.  This scheduling and
demonstration of UC1 – UC 3 will be in conjunction with other users of the TESS.  This dual-control
scheme using existing infrastructure is described as CONT-UC1 and CONT-UC2. 
Integration of the optimization functions into Spirae’s platform in context of manual, semi-automatic, 
and automatic functions follows.  These are mode use cases MOD-UC1 through MOD-UC3.
Automatic quantification of performance of the TESS in context of the forecasted and operated 
parameters follows.  This is described as MV-UC1. 
Visualization of the performance of the TESS in context of different modes of operation, using 
operational data as well as calculated data and presented in terms of dashboards for operational as 
well as executives follows.  This is described as VIZ-UC1 and VIZ-UC2. 
The following requirements are as visualized as agreements are negotiated between Spirae and 
Avista.  Spirae and Avista acknowledge that deviations from the requirements will most likely result,
and mutually agree that such deviations will be agreed to in writing by both parties.

7.0 Distribution Operational Use Cases
7.4 Use Case 1 (UC1) Energy Shifting (Arbitrage) Requirements

7.4.1 Description
This use case will demonstrate the ability of the Wave EMS to configure Turner Energy Storage 
System (TESS) to charge and discharge during set periods of the day associated with low and high 
price periods.

7.4.2 Success Criteria
Success criteria for this use case is demonstrated repeatable capability to project forward looking 
loads and prices and schedule discharge events during periods of high pricing and to schedule 
charging events during periods of low pricing.

7.4.3 Use Case 1 Sequencing 
A typical sequence for demonstrating UC1 in terms of energy valuation is as follows:

a) Future periods of low or negative prices are identified (REQ-1).
b) Future periods of high prices are identified (REQ-2).
c) The Wave Energy Management System (EMS) calculates the optimal configuration for the

TESS leading up to the schedule, during the charging/discharging event, and after the
scheduled event has concluded (REQ-3, REQ-4).

d) The Wave EMS alerts the operator of a pending schedule or schedule update (REQ-5).



e) The Wave EMS recommends a future charging/discharging schedule to the TESS Operator 
(REQ-5). 

f) The TESS Operator approves or rejects the Wave schedule (REQ-6). 
g) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7). 
h) The Wave EMS periodically rechecks the schedule against operational status of the TESS 

(REQ-8). 
i) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change 

for the TESS (REQ-9).  [Return to step d) above if a new schedule is produced.] 
j) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10).  
k) The Wave EMS snapshots all relevant parameters and measurement data for subsequent 

post analysis (REQ-11). 
l) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 

pertaining to the TESS (REQ-12). 
m) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters 

and measurement data for subsequent post analysis (REQ-11).  
n) The Wave EMS determines the amount of energy used in positioning the TESS to the 

required SoC for the start of the event, amount of energy used in charging, amount of energy 
used in discharging, and subsequent energy used to finalize the event SoC (REQ-13).  

The following are anticipated requirements for Use Case 1: 
REQ – 1:  The Wave EMS shall demonstrate the ability to identify future periods of low or negative 
prices.  
REQ – 2:  The Wave EMS shall demonstrate the ability to identify future periods of high prices.  
REQ – 3:  The Wave EMS shall have the ability to determine the optimal starting SOC for the TESS at 
the start of the schedule.  
REQ – 4:  The Wave EMS shall demonstrate the ability to determine the optimal amount of charging 
and discharging (time, duration, ramp rates, etc.) for the TESS, given the future prediction on pricing 
information. 
REQ – 5:  The Wave EMS shall demonstrate the ability to alert the TESS Operator that a schedule is 
ready for review. REQ – 6:  The Wave EMS shall demonstrate the ability to accept TESS Operator 
input actions to accept or reject a proposed TESS schedule. 
REQ – 7:  The Wave EMS shall demonstrate the ability to create the required configuration 
(scheduling) parameters for the TESS.  
REQ – 8:  The Wave EMS shall demonstrate the ability to check periodically the proposed schedule 
against the operational status (Mode, SoC) of the TESS. 
REQ – 9:  The Wave EMS shall demonstrate the ability to recalculate the optimal schedule if 
operational conditions for the TESS are different from what was used in the previous solution. 
REQ-10:  The Wave EMS shall demonstrate the ability to send the appropriate commands to the 
TESS at dispatch cutoff (“t0”).  
REQ-11:  The Wave EMS shall demonstrate the ability to capture and store relevant parameters and 
measurement data for subsequent post analysis. 
REQ-12:  The Wave EMS shall demonstrate the ability to display operational data for the TESS. 
REQ-13:  The Wave EMS shall demonstrate the ability to quantify TBD energy-related parameters 
associated with execution of the scheduled event. 
REQ-14:  The Wave EMS shall demonstrate the ability to quantify the wholesale, economic value 
associated with the execution of the scheduled event. 
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e) The Wave EMS recommends a future charging/discharging schedule to the TESS Operator
(REQ-5).

f) The TESS Operator approves or rejects the Wave schedule (REQ-6).
g) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7).
h) The Wave EMS periodically rechecks the schedule against operational status of the TESS

(REQ-8).
i) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change

for the TESS (REQ-9).  [Return to step d) above if a new schedule is produced.] 
j) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved

schedule (REQ-10). 
k) The Wave EMS snapshots all relevant parameters and measurement data for subsequent

post analysis (REQ-11).
l) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data

pertaining to the TESS (REQ-12).
m) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters

and measurement data for subsequent post analysis (REQ-11). 
n) The Wave EMS determines the amount of energy used in positioning the TESS to the

required SoC for the start of the event, amount of energy used in charging, amount of energy 
used in discharging, and subsequent energy used to finalize the event SoC (REQ-13). 

The following are anticipated requirements for Use Case 1: 
REQ – 1:  The Wave EMS shall demonstrate the ability to identify future periods of low or negative
prices. 
REQ – 2:  The Wave EMS shall demonstrate the ability to identify future periods of high prices. 
REQ – 3:  The Wave EMS shall have the ability to determine the optimal starting SOC for the TESS at 
the start of the schedule. 
REQ – 4:  The Wave EMS shall demonstrate the ability to determine the optimal amount of charging 
and discharging (time, duration, ramp rates, etc.) for the TESS, given the future prediction on pricing 
information.
REQ – 5:  The Wave EMS shall demonstrate the ability to alert the TESS Operator that a schedule is
ready for review. REQ – 6:  The Wave EMS shall demonstrate the ability to accept TESS Operator 
input actions to accept or reject a proposed TESS schedule. 
REQ – 7:  The Wave EMS shall demonstrate the ability to create the required configuration 
(scheduling) parameters for the TESS. 
REQ – 8:  The Wave EMS shall demonstrate the ability to check periodically the proposed schedule 
against the operational status (Mode, SoC) of the TESS.
REQ – 9:  The Wave EMS shall demonstrate the ability to recalculate the optimal schedule if 
operational conditions for the TESS are different from what was used in the previous solution. 
REQ-10:  The Wave EMS shall demonstrate the ability to send the appropriate commands to the 
TESS at dispatch cutoff (“t0”). 
REQ-11:  The Wave EMS shall demonstrate the ability to capture and store relevant parameters and 
measurement data for subsequent post analysis. 
REQ-12:  The Wave EMS shall demonstrate the ability to display operational data for the TESS. 
REQ-13:  The Wave EMS shall demonstrate the ability to quantify TBD energy-related parameters
associated with execution of the scheduled event.
REQ-14:  The Wave EMS shall demonstrate the ability to quantify the wholesale, economic value
associated with the execution of the scheduled event.



7.5 Use Case 2 (UC2): Provide Grid Flexibility 
7.5.1 Description 

UC2 tests the ability of the Wave EMS to configure the TESS to provide load-following services 
(UC2a), and future (forecasted) voltage regulation services (UC2b).  Avista defines load-following as a 
fixed dispatch of energy which is more/less independent of demand.  Scheduling for UC2a is 
presumed to occur at demand peaks (dispatch) and demand troughs (charging), and is not based 
upon economic considerations (although wholesale prices will be considered during the event 
intervals for quantification).  Avista defines voltage regulation services (UC2B) as the ability to 
predict and mitigate voltage violations and schedule the TESS accordingly (anticipated low-voltage 
alarms would result in dispatch of battery capacity and high-voltage alarms would result in charging) 
of the system. 

7.5.2 Success Criteria 
Success criteria for use case UC2a is demonstrated repeatable capability to predict periods of peak 
demand (TBD whether at the system, substation, and/or feeder level) and to charge and discharge 
the TESS accordingly. 
Success criteria for use case UC2b is demonstrated repeatable capability to predict and mitigate 
voltage violations, (most likely) at the feeder level, by scheduling the TESS accordingly. 

7.5.3 Use Case 2a Load Following Sequencing 
A typical sequence for demonstrating UC2a in terms of load following is as follows: 

a) The Wave EMS determines the future peak demand at the system level, at the Turner 
substation, and/or on Turner 116 and Turner 117 (REQ-15). 

b) The Wave EMS calculates the optimal configuration for the TESS leading up to the schedule, 
during the charging/discharging event, and after the scheduled event has concluded (REQ-3, 
REQ-4).  

c) The Wave EMS recommends a future charging/discharging schedule to the TESS Operator 
(REQ-5). 

d) The TESS Operator approves or rejects the Wave schedule (REQ-6). 
e) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7). 
f) The Wave EMS periodically rechecks the schedule against operational status of the TESS 

(REQ-8). 
g) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change 

for the TESS (REQ-9).  [Return to step c) above if a new schedule is produced.] 
h) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10). 
i) The Wave EMS snapshots all relevant parameters and measurement data for subsequent 

post analysis (REQ-11). 
j) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 

pertaining to the TESS (REQ-12). 
k) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters 

and measurement data for subsequent post analysis (REQ-11). 
l) The Wave EMS determines the amount of energy used in positioning the TESS to the 

required SoC for the start of the event, amount of energy used in charging, amount of energy 
used in discharging, and subsequent energy used to finalize the event SoC (REQ-13). 

m) The Wave EMS determines the value of different blocks of energy as associated with time 
and wholesale prices of energy (REQ-14). 

Additional requirements not previously listed: 
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7.5 Use Case 2 (UC2): Provide Grid Flexibility 
7.5.1 Description

UC2 tests the ability of the Wave EMS to configure the TESS to provide load-following services 
(UC2a), and future (forecasted) voltage regulation services (UC2b).  Avista defines load-fofoffofoollowiiing as a g
fixed dispatch of energy which is more/less independent of demand.  Scheduling for UC2a is
presumed to occur at demand peaks (dispatch) and demand troughs (charging), and is not based
upon economic considerations (although wholesale prices will be considered during the event
intervals for quantification).  Avista defines voooltaaage reeegggulation serviiices (UC2B) as the ability to
predict and mitigate voltage violations and schedule the TESS accordingly (anticipated low-voltage 
alarms would result in dispatch of battery capacity and high-voltage alarms would result in charging) 
of the system. 

7.5.2 Success Criteria
Success criteria for use case UC2a is demonstrated repeatable capability to predict periods of peak 
demand (TBD whether at the system, substation, and/or feeder level) and to charge and discharge
the TESS accordingly.
Success criteria for use case UC2b is demonstrated repeatable capability to predict and mitigate 
voltage violations, (most likely) at the feeder level, by scheduling the TESS accordingly.

7.5.3 Use Case 2a Load Following Sequencing 
A typical sequence for demonstrating UC2a in terms of load following is as follows:

a) The Wave EMS determines the future peak demand at the system level, at the Turner
substation, and/or on Turner 116 and Turner 117 (REQ-15).

b) The Wave EMS calculates the optimal configuration for the TESS leading up to the schedule, 
during the charging/discharging event, and after the scheduled event has concluded (REQ-3,
REQ-4). 

c) The Wave EMS recommends a future charging/discharging schedule to the TESS Operator 
(REQ-5).

d) The TESS Operator approves or rejects the Wave schedule (REQ-6).
e) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7).
f) The Wave EMS periodically rechecks the schedule against operational status of the TESS

(REQ-8).
g) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change

for the TESS (REQ-9).  [Return to step c) above if a new schedule is produced.] 
h) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved

schedule (REQ-10).
i) The Wave EMS snapshots all relevant parameters and measurement data for subsequent

post analysis (REQ-11).
j) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data

pertaining to the TESS (REQ-12).
k) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters

and measurement data for subsequent post analysis (REQ-11).
l) The Wave EMS determines the amount of energy used in positioning the TESS to the

required SoC for the start of the event, amount of energy used in charging, amount of energy 
used in discharging, and subsequent energy used to finalize the event SoC (REQ-13).

m) The Wave EMS determines the value of different blocks of energy as associated with time 
and wholesale prices of energy (REQ-14).

Additional requirements not previously listed:



REQ-15:  The Wave EMS shall demonstrate the ability to identify accurately future peak demand at 
the system level or on an individual asset (restricted to substation or feeder).  Accuracy requirements 
are TBD. 

7.5.4 Use Case 2b Voltage Regulation Sequencing 
A typical sequence for demonstrating UC2b in terms of voltage regulation is as follows: 

a) The Wave EMS determines the future (forecasted) voltage regulation requirements at the 
system level, at the Turner substation, and/or on Turner 116 and Turner 117 (REQ-16). 

b) The Wave EMS calculates the optimal configuration for the TESS leading up to the schedule, 
during the charging/discharging event, and after the scheduled event has concluded (REQ-3, 
REQ-4).  

c) The Wave EMS recommends a future charging/discharging schedule to the TESS Operator 
(REQ-5). 

d) The TESS Operator approves or rejects the Wave schedule (REQ-6). 
e) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7). 
f) The Wave EMS periodically rechecks the schedule against operational status of the TESS 

(REQ-8). 
g) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change 

for the TESS (REQ-9).  [Return to step c) above if a new schedule is produced.] 
h) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10). 
i) The Wave EMS snapshots all relevant parameters and measurement data for subsequent 

post analysis (REQ-11). 
j) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 

pertaining to the TESS (REQ-12). 
k) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters 

and measurement data for subsequent post analysis (REQ-11). 
l) The Wave EMS determines the amount of energy used in positioning the TESS to the 

required SoC for the start of the event, amount of energy used in charging, amount of energy 
used in discharging, and subsequent energy used to finalize the event SoC (REQ-13). 

m) The Wave EMS determines the value of different blocks of energy as associated with time 
and wholesale prices of energy (REQ-14). 

Additional requirements not previously listed: 
REQ-16:  The Wave EMS shall demonstrate the ability to identify accurately future voltage regulation 
requirements at the system level or at an asset level. 
REQ-17:  (Number reserved for continuity; requirement has been removed). 

7.6 Use Case 3 (UC3):  Improving Distribution Systems Efficiency 
7.6.1 Description 

UC3 tests the ability of the Wave EMS to configure the TESS to demonstrate the following grid 
services:  Volt/VAR control with local and/or remote information (UC3a) and load-shaping services 
(UC3b).  Avista defines Volt/VAR control with local and/or remote information as a local TESS mode 
with localized or remote sensing and control.  If the Wave EMS configuration supports local sensing 
and control, then once placed in this mode, the TESS will perform localized Volt/VAR functions in 
accordance with IEC 61850-90-72.  If the Wave EMS configuration does not support local sensing 
and control remote sensing and centralized Wave control will direct the TESS to perform quasi real-
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REQ-15:  The Wave EMS shall demonstrate the ability to identify accurately future peak demand at
the system level or on an individual asset (restricted to substation or feeder).  Accuracy requirements
are TBD.

7.5.4 Use Case 2b Voltage Regulation Sequencing
A typical sequence for demonstrating UC2b in terms of voltage regulation is as follows:

a) The Wave EMS determines the future (forecasted) voltage regulation requirements at the
system level, at the Turner substation, and/or on Turner 116 and Turner 117 (REQ-16).

b) The Wave EMS calculates the optimal configuration for the TESS leading up to the schedule, 
during the charging/discharging event, and after the scheduled event has concluded (REQ-3, 
REQ-4). 

c) The Wave EMS recommends a future charging/discharging schedule to the TESS Operator
(REQ-5).

d) The TESS Operator approves or rejects the Wave schedule (REQ-6).
e) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7).
f) The Wave EMS periodically rechecks the schedule against operational status of the TESS

(REQ-8).
g) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change

for the TESS (REQ-9).  [Return to step c) above if a new schedule is produced.] 
h) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved

schedule (REQ-10).
i) The Wave EMS snapshots all relevant parameters and measurement data for subsequent

post analysis (REQ-11).
j) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 

pertaining to the TESS (REQ-12).
k) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters

and measurement data for subsequent post analysis (REQ-11).
l) The Wave EMS determines the amount of energy used in positioning the TESS to the 

required SoC for the start of the event, amount of energy used in charging, amount of energy 
used in discharging, and subsequent energy used to finalize the event SoC (REQ-13).

m) The Wave EMS determines the value of different blocks of energy as associated with time 
and wholesale prices of energy (REQ-14).

Additional requirements not previously listed: 
REQ-16:  The Wave EMS shall demonstrate the ability to identify accurately future voltage regulation
requirements at the system level or at an asset level.
REQ-17:  (Number reserved for continuity; requirement has been removed). 

7.6 Use Case 3 (UC3):  Improving Distribution Systems Efficiency
7.6.1 Description

UC3 tests the ability of the Wave EMS to configure the TESS to demonstrate the following grid
services:  Volt/VAR control with local and/or remote information (UC3a) and load-shaping services
(UC3b).  Avista defines VoVoVVoVolt/tt/t/VAVVAVAAR contrororool wiiith local and/d/ooor rerereemote infofoffofoormmmation as a local TESS mode
with localized or remote sensing and control.  If the Wave EMS configuration supports local sensing 
and control, then once placed in this mode, the TESS will perform localized Volt/VAR functions in
accordance with IEC 61850-90-72.  If the Wave EMS configuration does not support local sensing 
and control remote sensing and centralized Wave control will direct the TESS to perform quasi real-



time commands that closely resemble IEC 61850-90-7 Modes VV11-VV14 (see footnote reference 
document).  Avista defines load-shaping services as the ability of the Wave EMS to stabilize the 
demand, as measured at a TBD location, to be stabilized using the TESS.  Load shaping may be 
performed in conjunction with pricing levels (arbitrage), energy values, or both to achieve improved 
efficiencies. 

7.6.2 Success Criteria 
Success criteria for UC3a is demonstrated repeatable capability of the Wave EMS to control the TESS 
with respect to Volt/VAR stabilization. This can be measured through improvements in real-time 
power factor, a reduction in dynamic voltage fluctuations, or both. 
Success criteria for UC3b is demonstrated repeatable capability to dynamically control the TESS to 
stabilize demand at a reference node that is TBD within the system. 

7.6.3 Use Case 3a:  Volt/VAR Control Sequencing 
A typical sequence for demonstrating UC3a in terms of volt/VAR control (VVC) is as follows: 

a) The Wave EMS determines the existing volt/VAR control requirements on Turner 116 and 
Turner 117 (REQ-18). 

b) The Wave EMS calculates the optimal configuration for the TESS leading up to the schedule, 
during the charging/discharging event, and after the scheduled event has concluded (REQ-3, 
REQ-4).  

c) The Wave EMS recommends a future charging/discharging schedule to the TESS Operator 
(REQ-5). 

d) The TESS Operator approves or rejects the Wave schedule (REQ-6). 
e) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7). 
f) The Wave EMS periodically rechecks the schedule against operational status of the TESS 

(REQ-8). 
g) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change 

for the TESS (REQ-9).  [Return to step c) above if a new schedule is produced.] 
h) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10). 
i) The Wave EMS snapshots all relevant parameters and measurement data for subsequent 

post analysis (REQ-11). 
j) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 

pertaining to the TESS (REQ-12). 
k) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters 

and measurement data for subsequent post analysis (REQ-11). 
l) The Wave EMS determines the amount of energy used in positioning the TESS to the 

required SoC for the start of the event, amount of energy used in charging, amount of energy 
used in discharging, and subsequent energy used to finalize the event SoC (REQ-13). 

m) The Wave EMS determines the value of different blocks of energy as associated with time 
and wholesale prices of energy (REQ-14). 

Additional requirements not previously listed: 
REQ-18:  The Wave EMS shall demonstrate the ability to identify accurately existing volt/VAR control 
requirements on Turner 116 and Turner 117.  

7.6.4 Use Case 3b:  Load Shaping Sequencing 
A typical sequence for demonstrating UC3b in terms of Load Shaping is as follows: 

a) The Wave EMS determines the future load shaping requirements on Turner 116 and Turner 
117 (REQ-19). 

b) The TESS Operator may manually set the not-to-exceed demand or generation levels on 
Turner 116/117 (REQ-20) 
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time commands that closely resemble IEC 61850-90-7 Modes VV11-VV14 (see footnote reference
document).  Avista defifiiffines load-ssshaping serviiices as the ability of the Wave EMS to stabilize the
demand, as measured at a TBD location, to be stabilized using the TESS.  Load shaping may be
performed in conjunction with pricing levels (arbitrage), energy values, or both to achieve improved 
efficiencies.

7.6.2 Success Criteria
Success criteria for UC3a is demonstrated repeatable capability of the Wave EMS to control the TESS 
with respect to Volt/VAR stabilization. This can be measured through improvements in real-time
power factor, a reduction in dynamic voltage fluctuations, or both. 
Success criteria for UC3b is demonstrated repeatable capability to dynamically control the TESS to 
stabilize demand at a reference node that is TBD within the system. 

7.6.3 Use Case 3a:  Volt/VAR Control Sequencing
A typical sequence for demonstrating UC3a in terms of volt/VAR control (VVC) is as follows:

a) The Wave EMS determines the existing volt/VAR control requirements on Turner 116 and
Turner 117 (REQ-18).

b) The Wave EMS calculates the optimal configuration for the TESS leading up to the schedule, 
during the charging/discharging event, and after the scheduled event has concluded (REQ-3, 
REQ-4). 

c) The Wave EMS recommends a future charging/discharging schedule to the TESS Operator
(REQ-5).

d) The TESS Operator approves or rejects the Wave schedule (REQ-6).
e) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7).
f) The Wave EMS periodically rechecks the schedule against operational status of the TESS 

(REQ-8).
g) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change

for the TESS (REQ-9).  [Return to step c) above if a new schedule is produced.] 
h) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10).
i) The Wave EMS snapshots all relevant parameters and measurement data for subsequent

post analysis (REQ-11).
j) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data

pertaining to the TESS (REQ-12).
k) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters

and measurement data for subsequent post analysis (REQ-11).
l) The Wave EMS determines the amount of energy used in positioning the TESS to the

required SoC for the start of the event, amount of energy used in charging, amount of energy 
used in discharging, and subsequent energy used to finalize the event SoC (REQ-13).

m) The Wave EMS determines the value of different blocks of energy as associated with time 
and wholesale prices of energy (REQ-14).

Additional requirements not previously listed:
REQ-18:  The Wave EMS shall demonstrate the ability to identify accurately existing volt/VAR control
requirements on Turner 116 and Turner 117. 

7.6.4 Use Case 3b:  Load Shaping Sequencing
A typical sequence for demonstrating UC3b in terms of Load Shaping is as follows:

a) The Wave EMS determines the future load shaping requirements on Turner 116 and Turner 
117 (REQ-19).

b) The TESS Operator may manually set the not-to-exceed demand or generation levels on
Turner 116/117 (REQ-20)



c) The Wave EMS calculates the optimal configuration for the TESS leading up to the schedule, 
during the charging/discharging event, and after the scheduled event has concluded (REQ-3, 
REQ-4).  

d) The Wave EMS recommends a future charging/discharging schedule to the TESS Operator 
(REQ-5). 

e) The TESS Operator approves or rejects the Wave schedule (REQ-6). 
f) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7). 
g) The Wave EMS periodically rechecks the schedule against operational status of the TESS 

(REQ-8). 
h) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change 

for the TESS (REQ-9).  [Return to step d) above if a new schedule is produced.] 
i) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10). 
j) The Wave EMS snapshots all relevant parameters and measurement data for subsequent 

post analysis (REQ-11). 
k) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 

pertaining to the TESS (REQ-12). 
l) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters 

and measurement data for subsequent post analysis (REQ-11). 
m) The Wave EMS determines the amount of energy used in positioning the TESS to the 

required SoC for the start of the event, amount of energy used in charging, amount of energy 
used in discharging, and subsequent energy used to finalize the event SoC (REQ-13). 

n) The Wave EMS determines the value of different blocks of energy as associated with time 
and wholesale prices of energy (REQ-14). 

Additional requirements not previously listed: 
REQ-19:  The Wave EMS shall demonstrate the ability to identify accurately future load shaping 
requirements on Turner 116 and Turner 117. 
REQ-20:  The Wave EMS shall demonstrate the ability for the TESS Operator to manually input 
operational levels to correspond to not-to-exceed values for TESS. 

7.7 Use Case 6 (UC6): Grid-connected and Islanded Grid Operations 
UC6 is a locally controlled use case that supports reliability functions, specifically maintaining the 
critical load during periods of transmission or substation outages. This use case has been assigned 
the highest priority and is locally triggered via on-site equipment.  No external commands are 
necessary during a UC6 reliability event.  
This use case specifically contains the sequencing to transfer autonomously from grid support to 
islanded operations while maintaining the critical load during transfer and for a period of time as 
determined by the TESS SOC. 
The Wave EMS should not control the transfer/transition processes for UC6, but TESS status will be 
used to inform optimization calculations as data is available. It is envisioned that the Wave EMS will 
be used to ensure specific constraints regarding SOC levels are achieved/maintained, and if UC6 is 
triggered, that the Wave EMS will update charging schedules as required (REQ-8). 
Additional requirements not previously listed:  None. 

7.8 Use Case 7 (UC7): Optimal Utilization of Energy Storage 
UC7 co-optimizes a set of services in Use Cases 1-3 mentioned above, while meeting the reserve 
requirements of UC6, which is the reliability use case and is the use case that directly impacts state 
of charge. The purpose is to find the maximum value of energy storage on a daily basis. This requires 
trade-offs between the given use cases, since not all individual services can be executed 
simultaneously all the time. 
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c) The Wave EMS calculates the optimal configuration for the TESS leading up to the schedule, 
during the charging/discharging event, and after the scheduled event has concluded (REQ-3, 
REQ-4). 

d) The Wave EMS recommends a future charging/discharging schedule to the TESS Operator
(REQ-5).

e) The TESS Operator approves or rejects the Wave schedule (REQ-6).
f) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7).
g) The Wave EMS periodically rechecks the schedule against operational status of the TESS 

(REQ-8).
h) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change

for the TESS (REQ-9).  [Return to step d) above if a new schedule is produced.] 
i) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10).
j) The Wave EMS snapshots all relevant parameters and measurement data for subsequent

post analysis (REQ-11).
k) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data

pertaining to the TESS (REQ-12).
l) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters

and measurement data for subsequent post analysis (REQ-11).
m) The Wave EMS determines the amount of energy used in positioning the TESS to the

required SoC for the start of the event, amount of energy used in charging, amount of energy 
used in discharging, and subsequent energy used to finalize the event SoC (REQ-13).

n) The Wave EMS determines the value of different blocks of energy as associated with time
and wholesale prices of energy (REQ-14).

Additional requirements not previously listed: 
REQ-19:  The Wave EMS shall demonstrate the ability to identify accurately future load shaping 
requirements on Turner 116 and Turner 117. 
REQ-20:  The Wave EMS shall demonstrate the ability for the TESS Operator to manually input 
operational levels to correspond to not-to-exceed values for TESS.

7.7 Use Case 6 (UC6): Grid-connected and Islanded Grid Operations
UC6 is a locally controlled use case that supports reliability functions, specifically maintaining the 
critical load during periods of transmission or substation outages. This use case has been assigned
the highest priority and is locally triggered via on-site equipment.  No external commands are
necessary during a UC6 reliability event. 
This use case specifically contains the sequencing to transfer autonomously from grid support to
islanded operations while maintaining the critical load during transfer and for a period of time as
determined by the TESS SOC. 
The Wave EMS should not control the transfer/transition processes for UC6, but TESS status will be 
used to inform optimization calculations as data is available. It is envisioned that the Wave EMS will
be used to ensure specific constraints regarding SOC levels are achieved/maintained, and if UC6 is 
triggered, that the Wave EMS will update charging schedules as required (REQ-8).
Additional requirements not previously listed:  None. 

7.8 Use Case 7 (UC7): Optimal Utilization of Energy Storage 
UC7 co-optimizes a set of services in Use Cases 1-3 mentioned above, while meeting the reserve
requirements of UC6, which is the reliability use case and is the use case that directly impacts state
of charge. The purpose is to find the maximum value of energy storage on a daily basis. This requires
trade-offs between the given use cases, since not all individual services can be executed
simultaneously all the time.



A typical sequence for demonstrating UC7 in terms of optimal utilization of energy storage, is as 
follows: 

a) The Wave EMS determines the future energy value for each of the use cases available in 1-3 
(REQ-21). 

b) Using wholesale pricing inputs, the Wave EMS determines the future economic value for 
each of the available use cases in 1-3 (REQ-22). 

c) The Wave EMS displays available use cases in terms of energy value as well as economic 
value (REQ-23). 

d) The Wave EMS periodically updates the use case value calculations as input conditions 
change (REQ-24). 

e) The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-25). 
f) The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-25). 
g) The TESS Operator acknowledges the availability of energy and/or economic schedules via 

the Wave EMS interface (REQ-26). 
h) The TESS Operator selects a desired objective function (e.g. optimize on price, optimize on 

energy, or optimize on both) (REQ-32).   
i) The Wave EMS determines the optimal schedule based upon the selected objective function 

(REQ-33). 
j) The TESS Operator selects the desired first schedule of a possible sequence of schedules via 

the Wave EMS interface (REQ-27). 
k) The Wave EMS locally reserves the desired schedule (REQ-28). 
l) The Wave EMS calculates future energy value for each of the use cases remaining in 1-3 

(REQ-29). 
m) The Wave EMS calculates future economic value for each of the use cases remaining in 1-3 

(REQ-29). 
n) The Wave EMS displays available (remaining) use cases in terms of energy value as well as 

economic value (REQ-23). 
o) The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-25). 
p) The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-25). 
q) The TESS Operator acknowledges the alert and confirms the availability of energy and/or 

economic schedules via the Wave EMS interface (REQ-26). 
r) The TESS Operator selects the desired remaining schedules or exits reservation of schedules 

via the Wave EMS interface (REQ-27). 
s) The Wave EMS locally reserves the desired schedule (REQ-28). 
t) The Wave EMS repeats steps j) through q) until no further solutions remain (REQ-30). 
u) The Wave EMS alerts the TESS Operator to the final reserved series of schedule(s) (REQ-25). 
v) The TESS Operator accepts or rejects the proposed series of schedules (REQ-26). 
w) If rejected, the TESS Operator can manually sequence components of use cases 1-3 (REQ-

27, REQ-31). 
x) The TESS Operator submits modifications to the Wave EMS (REQ-28). 
y) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7). 
z) The Wave EMS periodically rechecks the schedule against operational status of the TESS 

(REQ-8). 
aa) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change 

for the TESS (REQ-9).  [Return to step a) above if a new schedule is produced.] 
bb) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10). 
cc) The Wave EMS snapshots all relevant parameters and measurement data for subsequent 

post analysis (REQ-11). 
dd) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 

pertaining to the TESS (REQ-12). 
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A typical sequence for demonstrating UC7 in terms of optimal utilization of energy storage, is as
follows:

a) The Wave EMS determines the future energy value for each of the use cases available in 1-3
(REQ-21).

b) Using wholesale pricing inputs, the Wave EMS determines the future economic value for 
each of the available use cases in 1-3 (REQ-22). 

c) The Wave EMS displays available use cases in terms of energy value as well as economic
value (REQ-23).

d) The Wave EMS periodically updates the use case value calculations as input conditions
change (REQ-24). 

e) The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-25).
f) The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-25).
g) The TESS Operator acknowledges the availability of energy and/or economic schedules via

the Wave EMS interface (REQ-26).
h) The TESS Operator selects a desired objective function (e.g. optimize on price, optimize on 

energy, or optimize on both) (REQ-32). 
i) The Wave EMS determines the optimal schedule based upon the selected objective function 

(REQ-33).
j) The TESS Operator selects the desired first schedule of a possible sequence of schedules via

the Wave EMS interface (REQ-27).
k) The Wave EMS locally reserves the desired schedule (REQ-28).
l) The Wave EMS calculates future energy value for each of the use cases remaining in 1-3 

(REQ-29).
m) The Wave EMS calculates future economic value for each of the use cases remaining in 1-3 

(REQ-29).
n) The Wave EMS displays available (remaining) use cases in terms of energy value as well as

economic value (REQ-23).
o) The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-25).
p) The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-25).
q) The TESS Operator acknowledges the alert and confirms the availability of energy and/or 

economic schedules via the Wave EMS interface (REQ-26).
r) The TESS Operator selects the desired remaining schedules or exits reservation of schedules

via the Wave EMS interface (REQ-27).
s) The Wave EMS locally reserves the desired schedule (REQ-28).
t) The Wave EMS repeats steps j) through q) until no further solutions remain (REQ-30).
u) The Wave EMS alerts the TESS Operator to the final reserved series of schedule(s) (REQ-25).
v) The TESS Operator accepts or rejects the proposed series of schedules (REQ-26).
w) If rejected, the TESS Operator can manually sequence components of use cases 1-3 (REQ-

27, REQ-31).
x) The TESS Operator submits modifications to the Wave EMS (REQ-28).
y) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7).
z) The Wave EMS periodically rechecks the schedule against operational status of the TESS

(REQ-8).
aa) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change

for the TESS (REQ-9).  [Return to step a) above if a new schedule is produced.]
bb) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10).
cc) The Wave EMS snapshots all relevant parameters and measurement data for subsequent

post analysis (REQ-11).
dd) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data

pertaining to the TESS (REQ-12).



ee) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters 
and measurement data for subsequent post analysis (REQ-11). 

Additional requirements not previously listed: 
REQ-21:  The Wave EMS shall demonstrate calculating the future energy value for each of the use 
cases available in UC1-3.  
REQ-22:  The Wave EMS shall determine the future economic value for each of the use cases 
available in use cases 1-3, using wholesale pricing inputs.  
REQ-23:  The Wave EMS shall display available use cases in terms of energy value as well as 
economic value. 
REQ-24:  The Wave EMS shall demonstrate periodic update of the use case value calculations as 
input conditions change. 
REQ-25:  The Wave EMS shall alert the TESS operator that energy and/or economic schedules are 
available for review. 
REQ-26: The Wave EMS interface shall provide the TESS Operator the ability to acknowledge 
schedule availability. 
REQ-27: The Wave EMS shall allow the TESS Operator the ability to select a sequence of use cases 
and assign them to schedules. 
REQ-28:  The Wave EMS shall demonstrate the ability to reserve a TESS Operator selected schedule. 
REQ-29:  Upon commitment of a TESS Operator selected schedule, the Wave EMS shall calculate the 
energy value and economic value for each of the available remaining use cases from use cases 1-3.  
REQ-30:  The Wave EMS shall demonstrate the ability to continue to loop through remaining, 
unselected use cases and calculate (remaining) value for those individual use cases in the available 
time slots remaining. 
REQ-31:  The Wave EMS shall permit the TESS Operator to modify the suggested schedule or build a 
new schedule as desired. 
REQ-32:  The Wave EMS shall have a method of selecting a desired objective function such as (but 
not limited to) optimize on price, optimize on energy, optimize on both with weighting, etc. 
REQ-33:  The Wave EMS shall determine the optimal schedule based upon the selected objective 
function. 

8.0 System Use Cases 
The stated use cases UC1 – UC3, UC6 – UC7 are distribution operational use cases that specify 
various modes of operation and quantification of the TESS.  Control use cases CONT-UC1 and CONT-
UC2 are use cases surrounding early demonstration of scheduling and control interfaces and use the 
existing Avista TESS infrastructure to schedule and control the asset via a flat-file. Mode use cases 
MOD-UC1, MOD-UC2, and MOD-UC3 describe modes of operation of the Wave EMS in manual, semi-
automatic, and fully-automatic mode of operation.  Measurement and Validation use case MV-UC1 is 
focused on the quantification of events and/or actions taken (or not taken) within the system.  
Visualization Use Cases VIZ-UC1 and VIZ-UC2 minimally describe the interaction of the system by an 
operator as well as by an executive. 

8.9 Control Use Case 1 (CONT-UC1) Use of Existing TESS Command/Control 
Infrastructure 
This use case demonstrates the ability of Spirae’s foundational and under-development components 
(DEV) of the Wave EMS to interface to the existing TESS infrastructure at Avista.  Specifically, this use 
case demonstrates the ability to control the TESS using a properly formatted file to schedule optimal 

CONFIDENTIAL per WAC 480-07-160

Attachment 6 - Spriae Page 31 of 66

ee) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters 
and measurement data for subsequent post analysis (REQ-11).

Additional requirements not previously listed: 
REQ-21:  The Wave EMS shall demonstrate calculating the future energy value for each of the use 
cases available in UC1-3. 
REQ-22:  The Wave EMS shall determine the future economic value for each of the use cases 
available in use cases 1-3, using wholesale pricing inputs. 
REQ-23:  The Wave EMS shall display available use cases in terms of energy value as well as 
economic value.
REQ-24:  The Wave EMS shall demonstrate periodic update of the use case value calculations as
input conditions change. 
REQ-25:  The Wave EMS shall alert the TESS operator that energy and/or economic schedules are
available for review.
REQ-26: The Wave EMS interface shall provide the TESS Operator the ability to acknowledge
schedule availability.
REQ-27: The Wave EMS shall allow the TESS Operator the ability to select a sequence of use cases 
and assign them to schedules.
REQ-28:  The Wave EMS shall demonstrate the ability to reserve a TESS Operator selected schedule.
REQ-29:  Upon commitment of a TESS Operator selected schedule, the Wave EMS shall calculate the
energy value and economic value for each of the available remaining use cases from use cases 1-3. 
REQ-30:  The Wave EMS shall demonstrate the ability to continue to loop through remaining,
unselected use cases and calculate (remaining) value for those individual use cases in the available 
time slots remaining.
REQ-31:  The Wave EMS shall permit the TESS Operator to modify the suggested schedule or build a 
new schedule as desired.
REQ-32:  The Wave EMS shall have a method of selecting a desired objective function such as (but 
not limited to) optimize on price, optimize on energy, optimize on both with weighting, etc. 
REQ-33:  The Wave EMS shall determine the optimal schedule based upon the selected objective
function.

8.0 System Use Cases 
The stated use cases UC1 – UC3, UC6 – UC7 are distribution operational use cases that specify 
various modes of operation and quantification of the TESS.  Control use cases CONT-UC1 and CONT-
UC2 are use cases surrounding early demonstration of scheduling and control interfaces and use the
existing Avista TESS infrastructure to schedule and control the asset via a flat-file. Mode use cases 
MOD-UC1, MOD-UC2, and MOD-UC3 describe modes of operation of the Wave EMS in manual, semi-
automatic, and fully-automatic mode of operation.  Measurement and Validation use case MV-UC1 is
focused on the quantification of events and/or actions taken (or not taken) within the system. 
Visualization Use Cases VIZ-UC1 and VIZ-UC2 minimally describe the interaction of the system by an
operator as well as by an executive.

8.9 Control Use Case 1 (CONT-UC1) Use of Existing TESS Command/Control
Infrastructure 
This use case demonstrates the ability of Spirae’s foundational and under-development components 
(DEV) of the Wave EMS to interface to the existing TESS infrastructure at Avista.  Specifically, this use 
case demonstrates the ability to control the TESS using a properly formatted file to schedule optimal 



configurations into the TESS.  This use case builds upon and demonstrates the foundational engine 
being developed for Distribution Use Cases 1-3 as well as Optimization Use Case 7. 
A typical sequence for demonstrating CONT-UC1 is as follows: 

a) On an ongoing basis (e.g., hourly), the Spirae DEV environment calculates an optimized 
schedule for the TESS using available real-time and historical data feeds (CONT-REQ-1). 

b) The Spirae DEV environment alerts the TESS Operator to the availability of an optimized 
schedule (CONT-REQ-2).  

c) The TESS Operator reviews the proposed modes and schedule (CONT-REQ-4). 
d) The TESS Operator accepts or rejects the proposed modes and schedule (CONT-REQ-3). 
e) If the schedule is accepted, the DEV environment generates a command file in the proper 

syntax for TESS (CONT-REQ-5). 
f) The TESS Operator uploads the command file to the Avista TESS control interface (“Izer”) 

(CONT-REQ-6). 
g) The Spirae DEV environment “snapshots” data used in the generation of the TESS command 

file for off-line analysis (CONT-REQ-7). 
h) The TESS executes the commands as defined in the TESS command file (IMPLIED – NO 

REQUIREMENT). 
i) The Spirae DEV environment captures TESS and other relevant performance data during 

event execution and snapback periods for off-line visualization and quantification (CONT-
REQ-8).   

Requirements that enable this use case are as follows: 
CONT-REQ-1:  The Spirae DEV environment shall calculate an optimized schedule for TESS using 
available real-time and historical data feeds. 
CONT-REQ-4:  A method shall exist within the DEV environment to view or review proposed TESS 
operational modes and schedule. 
CONT-REQ-5:  A method shall exist within the DEV environment to generate a TESS command file in 
the proper syntax. 
CONT-REQ-6:  A method shall exist for the TESS Operator to upload the DEV / TESS command file to 
the Avista TESS control interface.   
CONT-REQ-7:  The Spirae DEV environment shall snapshot data used in the generation of the TESS 
command file for subsequent off-line analysis. 
CONT-REQ-8:  The Spirae DEV environment shall capture TESS and other relevant performance data 
during event execution and snapback periods for off-line visualization and quantification.   

8.10 Control Use Case 2 (CONT-UC2) Multiple Controls of TESS 
This use case demonstrates the ability of Spirae’s foundational and under-development components 
(DEV) of the Wave EMS to adapt to real-world conditions in the generation of an optimal schedule.  
Specifically, it is envisioned that the TESS Operator could manually schedule events, forcing a 
change in the optimal configuration of modes/schedule.  Further, it is anticipated that other control 
structures, such as that with PNNL, could introduce events that would impact the optimal 
configuration of modes/schedule.  In this latter situation, a scenario is proposed as an example to 
guide execution of this use case. 
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configurations into the TESS.  This use case builds upon and demonstrates the foundational engine 
being developed for Distribution Use Cases 1-3 as well as Optimization Use Case 7.
A typical sequence for demonstrating CONT-UC1 is as follows: 

a) On an ongoing basis (e.g., hourly), the Spirae DEV environment calculates an optimized 
schedule for the TESS using available real-time and historical data feeds (CONT-REQ-1).

b) The Spirae DEV environment alerts the TESS Operator to the availability of an optimized 
schedule (CONT-REQ-2). 

c) The TESS Operator reviews the proposed modes and schedule (CONT-REQ-4).
d) The TESS Operator accepts or rejects the proposed modes and schedule (CONT-REQ-3).
e) If the schedule is accepted, the DEV environment generates a command file in the proper

syntax for TESS (CONT-REQ-5).
f) The TESS Operator uploads the command file to the Avista TESS control interface (“Izer”)

(CONT-REQ-6).
g) The Spirae DEV environment “snapshots” data used in the generation of the TESS command

file for off-line analysis (CONT-REQ-7).
h) The TESS executes the commands as defined in the TESS command file (IMPLIED – NO

REQUIREMENT).
i) The Spirae DEV environment captures TESS and other relevant performance data during 

event execution and snapback periods for off-line visualization and quantification (CONT-
REQ-8). 

Requirements that enable this use case are as follows: 
CONT-REQ-1:  The Spirae DEV environment shall calculate an optimized schedule for TESS using 
available real-time and historical data feeds.
CONT-REQ-4:  A method shall exist within the DEV environment to view or review proposed TESS 
operational modes and schedule. 
CONT-REQ-5:  A method shall exist within the DEV environment to generate a TESS command file in
the proper syntax. 
CONT-REQ-6:  A method shall exist for the TESS Operator to upload the DEV / TESS command file to
the Avista TESS control interface. 
CONT-REQ-7:  The Spirae DEV environment shall snapshot data used in the generation of the TESS 
command file for subsequent off-line analysis.
CONT-REQ-8:  The Spirae DEV environment shall capture TESS and other relevant performance data 
during event execution and snapback periods for off-line visualization and quantification. 

8.10 Control Use Case 2 (CONT-UC2) Multiple Controls of TESS 
This use case demonstrates the ability of Spirae’s foundational and under-development components 
(DEV) of the Wave EMS to adapt to real-world conditions in the generation of an optimal schedule. 
Specifically, it is envisioned that the TESS Operator could manually schedule events, forcing a
change in the optimal configuration of modes/schedule.  Further, it is anticipated that other control
structures, such as that with PNNL, could introduce events that would impact the optimal
configuration of modes/schedule.  In this latter situation, a scenario is proposed as an example to 
guide execution of this use case. 



 
a) PNNL provides their day-ahead schedule by 5p/PT.  This establishes the requirement for a 

cut-off time based upon the look-ahead/scheduling-ahead period (CONT-REQ-9). 
b) PNNL requests use of the battery from 2a/PT to 5a/PT and from 1p/PT to 3p/PT and 

provides the modes during this period.  This establishes the requirement of “do not 
schedule” periods (CONT-REQ-10) and starting condition setpoints (CONT-REQ-11). 

c) The Spirae DEV or Wave EMS parse the modes and develop a support schedule to ensure 
starting conditions (CONT-REQ-12). 

d) The Spirae DEV or Wave EMS, now with a set of operational constraints, reviews the available 
schedule on context of UC1-3 and schedules UC1-3 in accordance with UC7 optimizations 
(CONT-REQ-13). 

e) If executing in the Spirae DEV environment:   
a. The Spirae DEV environment alerts the TESS Operator to the availability of an 

optimized schedule (CONT-REQ-2). 
b. The TESS Operator acknowledges the alert (CONT-REQ-3). 
c. The TESS Operator reviews the proposed modes and schedule (CONT-REQ-4). 
d. The TESS Operator accepts or rejects the proposed modes and schedule (CONT-REQ-

3). 
e. If the schedule is accepted, the DEV environment generates a command file in the 

proper syntax for TESS (CONT-REQ-5). 
f. The TESS Operator uploads the command file to the Avista TESS control interface 

(“Izer”) (CONT-REQ-6). 
g. The Spirae DEV environment “snapshots” data used in the generation of the TESS 

command file for off-line analysis (CONT-REQ-7). 
h. The TESS executes the commands as defined in the TESS command file (IMPLIED – 

NO REQUIREMENT). 
i. The Spirae DEV environment captures TESS and other relevant performance data 

during event execution and snapback periods for off-line visualization and 
quantification (CONT-REQ-8). 

f) If executing in the Wave EMS environment:   
a. The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-

25). 
b. The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-

25). 
c. The TESS Operator acknowledges the availability of energy and/or economic 

schedules via the Wave EMS interface (REQ-26). 
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a) PNNL provides their day-ahead schedule by 5p/PT.  This establishes the requirement for a 
cut-off time based upon the look-ahead/scheduling-ahead period (CONT-REQ-9).

b) PNNL requests use of the battery from 2a/PT to 5a/PT and from 1p/PT to 3p/PT and
provides the modes during this period.  This establishes the requirement of “do not
schedule” periods (CONT-REQ-10) and starting condition setpoints (CONT-REQ-11).

c) The Spirae DEV or Wave EMS parse the modes and develop a support schedule to ensure
starting conditions (CONT-REQ-12).

d) The Spirae DEV or Wave EMS, now with a set of operational constraints, reviews the available 
schedule on context of UC1-3 and schedules UC1-3 in accordance with UC7 optimizations 
(CONT-REQ-13).

e) If executing in the Spirae DEV environment: 
a. The Spirae DEV environment alerts the TESS Operator to the availability of an 

optimized schedule (CONT-REQ-2).
b. The TESS Operator acknowledges the alert (CONT-REQ-3).
c. The TESS Operator reviews the proposed modes and schedule (CONT-REQ-4).
d. The TESS Operator accepts or rejects the proposed modes and schedule (CONT-REQ-

3).
e. If the schedule is accepted, the DEV environment generates a command file in the

proper syntax for TESS (CONT-REQ-5).
f. The TESS Operator uploads the command file to the Avista TESS control interface

(“Izer”) (CONT-REQ-6).
g. The Spirae DEV environment “snapshots” data used in the generation of the TESS

command file for off-line analysis (CONT-REQ-7).
h. The TESS executes the commands as defined in the TESS command file (IMPLIED –

NO REQUIREMENT).
i. The Spirae DEV environment captures TESS and other relevant performance data

during event execution and snapback periods for off-line visualization and
quantification (CONT-REQ-8).

f) If executing in the Wave EMS environment: 
a. The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-

25).
b. The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-

25).
c. The TESS Operator acknowledges the availability of energy and/or economic

schedules via the Wave EMS interface (REQ-26).



d. The TESS Operator selects the desired first schedule of a possible sequence of 
schedules via the Wave EMS interface (REQ-27). 

e. The Wave EMS locally reserves the desired schedule (REQ-28). 
f. The Wave EMS calculates future energy value for each of the use cases remaining in 

1-3 (REQ-29). 
g. The Wave EMS calculates future economic value for each of the use cases remaining 

in 1-3 (REQ-29). 
h. The Wave EMS displays available (remaining) use cases in terms of energy value as 

well as economic value (REQ-23). 
i. The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-

25). 
j. The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-

25). 
k. The TESS Operator acknowledges the alert and confirms the availability of energy 

and/or economic schedules via the Wave EMS interface (REQ-26). 
l. The TESS Operator selects the desired remaining schedules or exits reservation of 

schedules via the Wave EMS interface (REQ-27). 
m. The Wave EMS locally reserves the desired schedule (REQ-28). 
n. The Wave EMS repeats steps j) through q) until no further solutions remain (REQ-30). 
o. The Wave EMS alerts the TESS Operator to the final reserved series of schedule(s) 

(REQ-25). 
p. The TESS Operator accepts or rejects the proposed series of schedules (REQ-26). 
q. If rejected, the TESS Operator can manually sequence components of use cases 1-3 

(REQ-27, REQ-31). 
r. The TESS Operator submits modifications to the Wave EMS (REQ-28). 
s. If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7). 
t. The Wave EMS periodically rechecks the schedule against operational status of the 

TESS (REQ-8). 
u. The Wave EMS, if necessary, will recalculate the schedule if the starting conditions 

change for the TESS (REQ-9).  [Return to step a) above if a new schedule is 
produced.] 

v. At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the 
approved schedule (REQ-10). 

w. The Wave EMS snapshots all relevant parameters and measurement data for 
subsequent post analysis (REQ-11). 

x. At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 
pertaining to the TESS (REQ-12). 

y. At the completion of the scheduled event, the Wave EMS snapshots all relevant 
parameters and measurement data for subsequent post analysis (REQ-11). 

Requirements that enable this use case are as follows: 
CONT-REQ-9:  Where multiple controllers can be used to command the TESS (e.g., manual control or 
external third-party control), a cut-off time for schedule submission shall be observed by all parties.   
CONT-REQ-10:  A higher priority controller reserves blocks of time for battery usage.  The Spirae DEV 
or the Wave EMS shall not schedule events during these periods. 
CONT-REQ-11:  A higher-priority controller provides modes and starting conditions to the Spirae DEV 
or Wave EMS, which are used to ensure starting conditions are met.   
CONT-REQ-12:  The Spirae DEV or Wave EMS parse the modes and starting conditions and develop 
the required pre-configuration/support schedule. 
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d. The TESS Operator selects the desired first schedule of a possible sequence of 
schedules via the Wave EMS interface (REQ-27).

e. The Wave EMS locally reserves the desired schedule (REQ-28).
f. The Wave EMS calculates future energy value for each of the use cases remaining in 

1-3 (REQ-29).
g. The Wave EMS calculates future economic value for each of the use cases remaining 

in 1-3 (REQ-29).
h. The Wave EMS displays available (remaining) use cases in terms of energy value as

well as economic value (REQ-23).
i. The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-

25).
j. The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-

25).
k. The TESS Operator acknowledges the alert and confirms the availability of energy 

and/or economic schedules via the Wave EMS interface (REQ-26).
l. The TESS Operator selects the desired remaining schedules or exits reservation of 

schedules via the Wave EMS interface (REQ-27).
m. The Wave EMS locally reserves the desired schedule (REQ-28).
n. The Wave EMS repeats steps j) through q) until no further solutions remain (REQ-30).
o. The Wave EMS alerts the TESS Operator to the final reserved series of schedule(s) 

(REQ-25).
p. The TESS Operator accepts or rejects the proposed series of schedules (REQ-26).
q. If rejected, the TESS Operator can manually sequence components of use cases 1-3

(REQ-27, REQ-31).
r. The TESS Operator submits modifications to the Wave EMS (REQ-28).
s. If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7).
t. The Wave EMS periodically rechecks the schedule against operational status of the

TESS (REQ-8).
u. The Wave EMS, if necessary, will recalculate the schedule if the starting conditions

change for the TESS (REQ-9).  [Return to step a) above if a new schedule is 
produced.]

v. At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the 
approved schedule (REQ-10).

w. The Wave EMS snapshots all relevant parameters and measurement data for 
subsequent post analysis (REQ-11).

x. At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data
pertaining to the TESS (REQ-12).

y. At the completion of the scheduled event, the Wave EMS snapshots all relevant 
parameters and measurement data for subsequent post analysis (REQ-11).

Requirements that enable this use case are as follows: 
CONT-REQ-9:  Where multiple controllers can be used to command the TESS (e.g., manual control or
external third-party control), a cut-off time for schedule submission shall be observed by all parties. 
CONT-REQ-10:  A higher priority controller reserves blocks of time for battery usage.  The Spirae DEV 
or the Wave EMS shall not schedule events during these periods.
CONT-REQ-11:  A higher-priority controller provides modes and starting conditions to the Spirae DEV 
or Wave EMS, which are used to ensure starting conditions are met. 
CONT-REQ-12:  The Spirae DEV or Wave EMS parse the modes and starting conditions and develop
the required pre-configuration/support schedule. 



8.11 Mode Use Case 1 (MOD-UC1) Manual Operation Requirements 
This use case will demonstrate the ability of the TESS to be operated in an ad-hoc, manual mode by 
the TESS Operator using the Wave EMS human-machine interface (HMI). 
The goal of this use case is to have full access to all of the available modes of battery operation.  
This mode is to have at least one “super user” (SU) mode in that all operational parameters are 
available for editing, scheduling, and review, and at least one “TESS Operator” mode where 
restrictions are placed on TBD parameters, allowing only certain activities to be modified, scheduled, 
and cancelled.   
A typical sequence for demonstrating MOD-UC1 is as follows: 

a) The TESS Operator (or other authorized personnel) logs into the Wave EMS and is 
authenticated (MOD-REQ-1). 

b) The TESS Operator reviews the committed TESS operational schedule (MOD-REQ-2). 
c) The TESS Operator schedules, on an ad-hoc basis, a TESS operational mode for a set period 

of time and operating conditions (starting conditions, setpoints, duration, etc.) (MOD-REQ-3). 
d) The Wave EMS validates the desired mode and starting conditions (MOD-REQ-4). 
e) The Wave EMS schedules the desired mode (REQ-7).  
f) The Wave EMS periodically rechecks the schedule against operational status of the TESS 

(REQ-8).  Upon violation of starting conditions: 
a. The Wave EMS notifies the TESS Operator that the loaded schedule cannot be 

executed due to a constraint (MOD-REQ-5) 
b. The Wave EMS, if necessary, will recalculate and alternative schedule if the starting 

conditions change for the TESS (REQ-9).   
c. The Wave EMS shall notify the TESS Operator of an alternative schedule (REQ-9) 
d. The TESS Operator approves or rejects the Wave schedule (REQ-6). 
e. If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7). 
f. Return to f) above. 

g) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 
schedule (REQ-10). 

h) The Wave EMS snapshots all relevant parameters and measurement data for subsequent 
post analysis (REQ-11). 

i) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 
pertaining to the TESS (REQ-12). 

j) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters 
and measurement data for subsequent post analysis (REQ-11).   

8.12 Mode Use Case 2 (MOD-UC2) Semi-Automatic Operation Requirements 
This use case will demonstrate the ability of the TESS to select the optimal schedule of events and 
present that schedule to the TESS Operator for approval.   
This use case combines the activities of quantification of UC1-3 but does not require an optimization 
of schedule as presented in the UC7.  Semi-automatic operation is a person-in-the-loop operation 
and successful performance of this use case is required to have confidence in the operation of the 
next use case, automatic operation. 
A typical sequence for demonstrating MOD-UC2 follows: 

a) The Wave EMS determines the future energy value for each of the use cases available in 1-3 
(REQ-21). 

b) Using wholesale pricing inputs, the Wave EMS determines the future economic value for 
each of the available use cases in 1-3 (REQ-22). 

c) The Wave EMS displays available use cases in terms of energy value as well as economic 
value (REQ-23). 
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8.11 Mode Use Case 1 (MOD-UC1) Manual Operation Requirementsss
This use case will demonstrate the ability of the TESS to be operated in an ad-hoc, manual mode by 
the TESS Operator using the Wave EMS human-machine interface (HMI). 
The goal of this use case is to have full access to all of the available modes of battery operation. 
This mode is to have at least one “super user” (SU) mode in that all operational parameters are
available for editing, scheduling, and review, and at least one “TESS Operator” mode where 
restrictions are placed on TBD parameters, allowing only certain activities to be modified, scheduled,
and cancelled. 
A typical sequence for demonstrating MOD-UC1 is as follows: 

a) The TESS Operator (or other authorized personnel) logs into the Wave EMS and is 
authenticated (MOD-REQ-1).

b) The TESS Operator reviews the committed TESS operational schedule (MOD-REQ-2).
c) The TESS Operator schedules, on an ad-hoc basis, a TESS operational mode for a set period 

of time and operating conditions (starting conditions, setpoints, duration, etc.) (MOD-REQ-3).
d) The Wave EMS validates the desired mode and starting conditions (MOD-REQ-4).
e) The Wave EMS schedules the desired mode (REQ-7). 
f) The Wave EMS periodically rechecks the schedule against operational status of the TESS

(REQ-8).  Upon violation of starting conditions: 
a. The Wave EMS notifies the TESS Operator that the loaded schedule cannot be

executed due to a constraint (MOD-REQ-5) 
b. The Wave EMS, if necessary, will recalculate and alternative schedule if the starting 

conditions change for the TESS (REQ-9). 
c. The Wave EMS shall notify the TESS Operator of an alternative schedule (REQ-9)
d. The TESS Operator approves or rejects the Wave schedule (REQ-6).
e. If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7).
f. Return to f) above.

g) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved
schedule (REQ-10).

h) The Wave EMS snapshots all relevant parameters and measurement data for subsequent
post analysis (REQ-11).

i) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data
pertaining to the TESS (REQ-12).

j) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters
and measurement data for subsequent post analysis (REQ-11). 

8.12 Mode Use Case 2 (MOD-UC2) Semi-Automatic Operation Requirements 
This use case will demonstrate the ability of the TESS to select the optimal schedule of events and 
present that schedule to the TESS Operator for approval. 
This use case combines the activities of quantification of UC1-3 but does not require an optimization
of schedule as presented in the UC7.  Semi-automatic operation is a person-in-the-loop operation 
and successful performance of this use case is required to have confidence in the operation of the 
next use case, automatic operation. 
A typical sequence for demonstrating MOD-UC2 follows: 

a) The Wave EMS determines the future energy value for each of the use cases available in 1-3
(REQ-21).

b) Using wholesale pricing inputs, the Wave EMS determines the future economic value for 
each of the available use cases in 1-3 (REQ-22). 

c) The Wave EMS displays available use cases in terms of energy value as well as economic 
value (REQ-23).



d) The Wave EMS periodically updates the use case value calculations as input conditions 
change (REQ-24). 

e) The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-25).   
f) The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-25). 
g) The TESS Operator acknowledges the availability of energy and/or economic schedules via 

the Wave EMS interface (REQ-26).  
h) The TESS Operator selects the desired first schedule of a possible sequence of schedules via 

the Wave EMS interface (REQ-27). 
i) The Wave EMS locally reserves the desired schedule (REQ-28). 
j) The Wave EMS calculates future energy value for each of the use cases remaining in 1-3 

(REQ-29).   
k) The Wave EMS calculates future economic value for each of the use cases remaining in 1-3 

(REQ-29). 
l) The Wave EMS displays available (remaining) use cases in terms of energy value as well as 

economic value (REQ-23). 
m) The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-25). 
n) The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-25). 
o) The TESS Operator acknowledges the alert and confirms the availability of energy and/or 

economic schedules via the Wave EMS interface (REQ-26). 
p) The TESS Operator selects the desired remaining schedules or exits reservation of schedules 

via the Wave EMS interface (REQ-27). 
q) The Wave EMS locally reserves the desired schedule (REQ-28). 
r) The Wave EMS repeats steps j) through q) until no further solutions remain (REQ-30). 
s) The Wave EMS alerts the TESS Operator to the final reserved series of schedule(s) (REQ-25). 
t) The TESS Operator accepts or rejects the proposed series of schedules (REQ-26). 
u) If rejected, the TESS Operator can manually sequence components of use cases 1-3 (REQ-

27, REQ-31). 
v) The TESS Operator submits modifications to the Wave EMS (REQ-28). 
w) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7). 
x) The Wave EMS periodically rechecks the schedule against operational status of the TESS 

(REQ-8). 
y) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change 

for the TESS (REQ-9).  [Return to step a) above if a new schedule is produced.] 
z) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10). 
aa) The Wave EMS snapshots all relevant parameters and measurement data for subsequent 

post analysis (REQ-11). 
bb) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 

pertaining to the TESS (REQ-12). 
cc) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters 

and measurement data for subsequent post analysis (REQ-11). 

Additional requirements not previously listed:  None 

8.13 Mode Use Case 3 (MOD-UC3) Automatic Operation Requirements 
This use case will demonstrate the ability of the TESS to operate in a headless mode.  Unlike the 
previous use case (MOD-UC2), this use case requires optimized schedule selection as this is to be 
considered a fully-automatic mode of operation. 
Use Case 7 defines the overall objectives of MOD-UC3.  The steps listed here are to be considered 
guidance for implementation – the requirement of MOD-UC3 is unattended operation once a specific 
objective function (e.g. optimize on economics, optimize on energy, optimized on a blended ratio 
between the two, etc.). 
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d) The Wave EMS periodically updates the use case value calculations as input conditions 
change (REQ-24). 

e) The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-25). 
f) The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-25).
g) The TESS Operator acknowledges the availability of energy and/or economic schedules via

the Wave EMS interface (REQ-26). 
h) The TESS Operator selects the desired first schedule of a possible sequence of schedules via

the Wave EMS interface (REQ-27).
i) The Wave EMS locally reserves the desired schedule (REQ-28).
j) The Wave EMS calculates future energy value for each of the use cases remaining in 1-3 

(REQ-29). 
k) The Wave EMS calculates future economic value for each of the use cases remaining in 1-3 

(REQ-29).
l) The Wave EMS displays available (remaining) use cases in terms of energy value as well as

economic value (REQ-23).
m) The Wave EMS alerts the TESS Operator that energy schedules are available (REQ-25).
n) The Wave EMS alerts the TESS Operator that economic schedules are available (REQ-25).
o) The TESS Operator acknowledges the alert and confirms the availability of energy and/or 

economic schedules via the Wave EMS interface (REQ-26).
p) The TESS Operator selects the desired remaining schedules or exits reservation of schedules 

via the Wave EMS interface (REQ-27).
q) The Wave EMS locally reserves the desired schedule (REQ-28).
r) The Wave EMS repeats steps j) through q) until no further solutions remain (REQ-30).
s) The Wave EMS alerts the TESS Operator to the final reserved series of schedule(s) (REQ-25).
t) The TESS Operator accepts or rejects the proposed series of schedules (REQ-26).
u) If rejected, the TESS Operator can manually sequence components of use cases 1-3 (REQ-

27, REQ-31).
v) The TESS Operator submits modifications to the Wave EMS (REQ-28).
w) If approved, the Wave EMS schedules the setpoints (time, SoC, etc.) (REQ-7).
x) The Wave EMS periodically rechecks the schedule against operational status of the TESS

(REQ-8).
y) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change

for the TESS (REQ-9).  [Return to step a) above if a new schedule is produced.]
z) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved

schedule (REQ-10).
aa) The Wave EMS snapshots all relevant parameters and measurement data for subsequent 

post analysis (REQ-11).
bb) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data

pertaining to the TESS (REQ-12).
cc) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters

and measurement data for subsequent post analysis (REQ-11).

Additional requirements not previously listed:  None 

8.13 Mode Use Case 3 (MOD-UC3) Automatic Operation Requirements 
This use case will demonstrate the ability of the TESS to operate in a headless mode.  Unlike the
previous use case (MOD-UC2), this use case requires optimized schedule selection as this is to be
considered a fully-automatic mode of operation. 
Use Case 7 defines the overall objectives of MOD-UC3. The steps listed here are to be considered
guidance for implementation – the requirement of MOD-UC3 is unattended operation once a specific
objective function (e.g. optimize on economics, optimize on energy, optimized on a blended ratio 
between the two, etc.).



The envisioned sequence for demonstrating MOD-UC3 is as follows: 
a) The TESS Operator selects the desired objective function or blend of objective functions 

(MOD-REQ-6, MOD-REQ-7). 
b) As required depending upon the appropriate objective function, the Wave EMS determines 

the future energy value for each of the use cases available in 1-3 (REQ-21). 
c) As required depending upon the appropriate objective function and using wholesale pricing 

inputs, the Wave EMS determines the future economic value for each of the available use 
cases in 1-3 (REQ-22). 

d) The Wave EMS displays available use cases in terms of energy value as well as economic 
value (REQ-23). 

e) The Wave EMS periodically updates the use case value calculations as input conditions 
change (REQ-24). 

f) The Wave EMS determines the optimal schedule based upon the selected objective function 
(REQ-33). 

g) The Wave EMS locally reserves the desired schedule (REQ-28). 
h) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change 

for the TESS (REQ-9).  [Return to step f) above if a new schedule is produced.] 
i) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved 

schedule (REQ-10). 
j) The Wave EMS snapshots all relevant parameters and measurement data for subsequent 

post analysis (REQ-11). 
k) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data 

pertaining to the TESS (REQ-12). 
l) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters 

and measurement data for subsequent post analysis (REQ-11). 

Additional requirements not previously listed: 
MOD-REQ-6:  A method shall exist for the TESS Operator to select a specific objective function. 
MOD-REQ-7:  A method shall exist for the TESS Operator to select a blend of objective functions.   

8.14 Measurement & Validation Use Case 1 (MV-UC1) Event Reconciliation 
Requirements 
This use case highlights the requirements surrounding the quantification and reporting on the 
performance of the TESS in various modes of operation.  Quantification consists of characterizing the 
actions of the ESS in terms of both electrical and economic parameters. This suggests the existence 
or creation of robust methodologies to establish “do nothing” baselines so that value can be 
referenced against taking no action. This task also suggests the existence or creation of a robust 
reporting interface that continually tracks and ranks various modes of operation in context of 
engineering or economic value, so that use cases that have significant value for stakeholders can be 
reinforced and those without significant value can be modified or retired as necessary. 
In support of the listed objectives and tasks, the following statements should be valid statements at 
the conclusion of the Phase 1 effort: 

1. Measurement capabilities have expanded such that there is a system of record historian; 
2. Measurement capabilities have expanded to support real-time or near-real time 

scheduling/processing; 
3. Analysis and forecasting capabilities have expanded so that electrical and economical 

optimization is being accomplished, in near-real time, with available data sources; 
4. Control capabilities have been expanded so that the system can operate in manual, 

semi-automatic, and fully automatic modes using a tailorable library of objective 
functions; 
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The envisioned sequence for demonstrating MOD-UC3 is as follows:
a) The TESS Operator selects the desired objective function or blend of objective functions

(MOD-REQ-6, MOD-REQ-7). 
b) As required depending upon the appropriate objective function, the Wave EMS determines 

the future energy value for each of the use cases available in 1-3 (REQ-21). 
c) As required depending upon the appropriate objective function and using wholesale pricing 

inputs, the Wave EMS determines the future economic value for each of the available use 
cases in 1-3 (REQ-22).

d) The Wave EMS displays available use cases in terms of energy value as well as economic 
value (REQ-23).

e) The Wave EMS periodically updates the use case value calculations as input conditions
change (REQ-24). 

f) The Wave EMS determines the optimal schedule based upon the selected objective function
(REQ-33).

g) The Wave EMS locally reserves the desired schedule (REQ-28).
h) The Wave EMS, if necessary, will recalculate the schedule if the starting conditions change

for the TESS (REQ-9).  [Return to step f) above if a new schedule is produced.] 
i) At some time identified as dispatch cutoff (“t0”) the Wave EMS dispatches the approved

schedule (REQ-10).
j) The Wave EMS snapshots all relevant parameters and measurement data for subsequent

post analysis (REQ-11).
k) At t0 the TESS executes the schedule.  The Wave EMS displays TBD Operational data

pertaining to the TESS (REQ-12).
l) At the completion of the scheduled event, the Wave EMS snapshots all relevant parameters

and measurement data for subsequent post analysis (REQ-11).

Additional requirements not previously listed:
MOD-REQ-6:  A method shall exist for the TESS Operator to select a specific objective function. 
MOD-REQ-7:  A method shall exist for the TESS Operator to select a blend of objective functions. 

8.14 Measurement & Validation Use Case 1 (MV-UC1) Event Reconciliation
Requirements
This use case highlights the requirements surrounding the quantification and reporting on the
performance of the TESS in various modes of operation.  Quantification consists of characterizing the
actions of the ESS in terms of both electrical and economic parameters. This suggests the existence
or creation of robust methodologies to establish “do nothing” baselines so that value can be 
referenced against taking no action. This task also suggests the existence or creation of a robust 
reporting interface that continually tracks and ranks various modes of operation in context of 
engineering or economic value, so that use cases that have significant value for stakeholders can be
reinforced and those without significant value can be modified or retired as necessary. 
In support of the listed objectives and tasks, the following statements should be valid statements at 
the conclusion of the Phase 1 effort:

1. Measurement capabilities have expanded such that there is a system of record historian; 
2. Measurement capabilities have expanded to support real-time or near-real time

scheduling/processing;
3. Analysis and forecasting capabilities have expanded so that electrical and economical

optimization is being accomplished, in near-real time, with available data sources; 
4. Control capabilities have been expanded so that the system can operate in manual,

semi-automatic, and fully automatic modes using a tailorable library of objective
functions;



5. Verification of actions taken by the ESS and control system are autonomously processed 
and tracked for performance and value; 

6. There has been a realization of operator dashboards and reports that quantify system 
benefits and provide the required human/machine interfaces to adjust use case 
objective functions and asset operational parameters as necessary. 

7. There has been a realization of executive dashboards and reporting functions that 
quantify system benefits for management personnel. 

8. The developed architecture scales without modification to the next ESS implementation, 
while leaving all developed functionality intact. 

8.15 Visualization Use Case 1 (VIZ-UC1) User Interaction Dashboard 
[TBD after workshop discussions] 

8.16 Visualization Use Case 2 (VIZ-UC2) Executive Information Dashboard 
[TBD after workshop discussions] 
 

9.0 Requirements Listing 
10.0 Distribution Operations Requirements 
Note: Requirements that apply to Spirae DEV environment highlighted in green 
REQ – 1:  The Wave EMS shall demonstrate the ability to identify future periods of low or negative 
prices. 
REQ – 2:  The Wave EMS shall demonstrate the ability to identify future periods of high prices. 
REQ – 3:  The Wave EMS shall have the ability to determine the optimal starting SOC for the TESS at 
the start of the schedule. 
REQ – 4:  The Wave EMS shall demonstrate the ability to determine the optimal amount of charging 
and discharging (time, duration, ramp rates, etc.) for the TESS, given the future prediction on pricing 
information. 
REQ – 5:  The Wave EMS shall demonstrate the ability to alert the TESS Operator that a schedule is 
ready for review. 
REQ – 6:  The Wave EMS shall demonstrate the ability to accept TESS Operator input actions to 
accept or reject a proposed TESS schedule. 
REQ – 7:  The Wave EMS shall demonstrate the ability to create the required configuration 
(scheduling) parameters for the TESS.  
REQ – 8:  The Wave EMS shall demonstrate the ability to check periodically the proposed schedule 
against the operational status (Mode, SoC) of the TESS. 
REQ – 9:  The Wave EMS shall demonstrate the ability to recalculate the optimal schedule if 
operational conditions for the TESS are different than what was used in the previous solution. 
REQ-10:  The Wave EMS shall demonstrate the ability to send the appropriate commands to the 
TESS at dispatch cutoff (“t0”). 
REQ-11:  The Wave EMS shall demonstrate the ability to capture and store relevant parameters and 
measurement data for subsequent post analysis. 
REQ-12:  The Wave EMS shall demonstrate the ability to display operational data for the TESS. 
REQ-13:  The Wave EMS shall demonstrate the ability to quantify TBD energy-related parameters 
associated with execution of the scheduled event. 
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5. Verification of actions taken by the ESS and control system are autonomously processed
and tracked for performance and value; 

6. There has been a realization of operator dashboards and reports that quantify system 
benefits and provide the required human/machine interfaces to adjust use case
objective functions and asset operational parameters as necessary. 

7. There has been a realization of executive dashboards and reporting functions that 
quantify system benefits for management personnel. 

8. The developed architecture scales without modification to the next ESS implementation, 
while leaving all developed functionality intact.

8.15 Visualization Use Case 1 (VIZ-UC1) User Interaction Dashboard 
[TBD after workshop discussions]

8.16 Visualization Use Case 2 (VIZ-UC2) Executive Information Dashboard 
[TBD after workshop discussions]

9.0 Requirements Listing 
10.0 Distribution Operations Requirements 
Note: Requirements that apply to Spirae DEV environment highlighted in green
REQ – 1:  The Wave EMS shall demonstrate the ability to identify future periods of low or negative 
prices.
REQ – 2:  The Wave EMS shall demonstrate the ability to identify future periods of high prices.
REQ – 3:  The Wave EMS shall have the ability to determine the optimal starting SOC for the TESS at
the start of the schedule.
REQ – 4:  The Wave EMS shall demonstrate the ability to determine the optimal amount of charging 
and discharging (time, duration, ramp rates, etc.) for the TESS, given the future prediction on pricing 
information.
REQ – 5:  The Wave EMS shall demonstrate the ability to alert the TESS Operator that a schedule is 
ready for review.
REQ – 6:  The Wave EMS shall demonstrate the ability to accept TESS Operator input actions to
accept or reject a proposed TESS schedule.
REQ – 7:  The Wave EMS shall demonstrate the ability to create the required configuration
(scheduling) parameters for the TESS. 
REQ – 8:  The Wave EMS shall demonstrate the ability to check periodically the proposed schedule
against the operational status (Mode, SoC) of the TESS.
REQ – 9: The Wave EMS shall demonstrate the ability to recalculate the optimal schedule if 
operational conditions for the TESS are different than what was used in the previous solution.
REQ-10:  The Wave EMS shall demonstrate the ability to send the appropriate commands to the
TESS at dispatch cutoff (“t0”).
REQ-11:  The Wave EMS shall demonstrate the ability to capture and store relevant parameters and
measurement data for subsequent post analysis.
REQ-12:  The Wave EMS shall demonstrate the ability to display operational data for the TESS. 
REQ-13:  The Wave EMS shall demonstrate the ability to quantify TBD energy-related parameters
associated with execution of the scheduled event.



REQ-14:  The Wave EMS shall demonstrate the ability to quantify the wholesale, economic value 
associated with the execution of the scheduled event. 
REQ-15:  The Wave EMS shall demonstrate the ability to identify accurately future peak demand at 
the system level or on an individual asset (restricted to substation or feeder).  Accuracy requirements 
are TBD. 
REQ-16:  The Wave EMS shall demonstrate the ability to identify accurately future voltage regulation 
requirements at the system level or on an individual asset (restricted to substation or feeder). 
REQ-17:  (Number reserved for continuity; requirement has been removed). 
REQ-18:  The Wave EMS shall demonstrate the ability to identify accurately load shaping 
requirements on Turner 116 and Turner 117. 
REQ-19:  The Wave EMS shall demonstrate the ability to identify accurately future volt/VAR control 
requirements on Turner 116 and Turner 117. 
REQ-20:  The Wave EMS shall demonstrate the ability for the TESS Operator to manually input 
operational levels to correspond to not-to-exceed values for TESS. 
REQ-21:  The Wave EMS shall demonstrate calculating the future energy value for each of the use 
cases available in UC1-3. 
REQ-22:  The Wave EMS shall determine the future economic value for each of the use cases 
available in use cases 1-3, using wholesale pricing inputs. 
REQ-23:  The Wave EMS shall display available use cases in terms of energy value as well as 
economic value. 
REQ-24:  The Wave EMS shall demonstrate periodic update of the use case value calculations as 
input conditions change. 
REQ-25:  The Wave EMS shall alert the TESS operator that energy and/or economic schedules are 
available for review. 
REQ-26: The Wave EMS interface shall provide the TESS Operator the ability to acknowledge 
schedule availability. 
REQ-27: The Wave EMS shall allow the TESS Operator the ability to select a sequence of use cases 
and assign them to schedules. 
REQ-28:  The Wave EMS shall demonstrate the ability to reserve a TESS Operator selected schedule. 
REQ-29:  Upon commitment of a TESS Operator selected schedule, the Wave EMS shall calculate the 
energy value and economic value for each of the available remaining use cases from use cases 1-3. 
REQ-30:  The Wave EMS shall demonstrate the ability to continue to loop through remaining, 
unselected use cases and calculate (remaining) value for those individual use cases in the available 
time slots remaining. 
REQ-31:  The Wave EMS shall permit the TESS Operator to modify the suggested schedule or build a 
new schedule as desired. 
REQ-32:  The Wave EMS shall have a method of selecting a desired objective function such as (but 
not limited to) optimize on price, optimize on energy, optimize on both with weighting, etc. 
REQ-33:  The Wave EMS shall determine the optimal schedule based upon the selected objective 
function. 

11.0 Control Use Case Requirements 
CONT-REQ-1:  The Spirae DEV environment shall calculate an optimized schedule for TESS using 
available real-time and historical data feeds. 
CONT-REQ-2:  The Spirae DEV environment shall alert the TESS Operator to the availability of an 
optimized schedule. 

CONFIDENTIAL per WAC 480-07-160

Attachment 6 - Spriae Page 39 of 66

REQ-14:  The Wave EMS shall demonstrate the ability to quantify the wholesale, economic value 
associated with the execution of the scheduled event.
REQ-15:  The Wave EMS shall demonstrate the ability to identify accurately future peak demand at
the system level or on an individual asset (restricted to substation or feeder).  Accuracy requirements 
are TBD.
REQ-16:  The Wave EMS shall demonstrate the ability to identify accurately future voltage regulation
requirements at the system level or on an individual asset (restricted to substation or feeder). 
REQ-17:  (Number reserved for continuity; requirement has been removed).
REQ-18:  The Wave EMS shall demonstrate the ability to identify accurately load shaping 
requirements on Turner 116 and Turner 117.
REQ-19:  The Wave EMS shall demonstrate the ability to identify accurately future volt/VAR control 
requirements on Turner 116 and Turner 117.
REQ-20:  The Wave EMS shall demonstrate the ability for the TESS Operator to manually input 
operational levels to correspond to not-to-exceed values for TESS.
REQ-21:  The Wave EMS shall demonstrate calculating the future energy value for each of the use
cases available in UC1-3.
REQ-22:  The Wave EMS shall determine the future economic value for each of the use cases 
available in use cases 1-3, using wholesale pricing inputs.
REQ-23:  The Wave EMS shall display available use cases in terms of energy value as well as 
economic value.
REQ-24:  The Wave EMS shall demonstrate periodic update of the use case value calculations as
input conditions change.
REQ-25:  The Wave EMS shall alert the TESS operator that energy and/or economic schedules are 
available for review.
REQ-26: The Wave EMS interface shall provide the TESS Operator the ability to acknowledge
schedule availability.
REQ-27: The Wave EMS shall allow the TESS Operator the ability to select a sequence of use cases
and assign them to schedules.
REQ-28:  The Wave EMS shall demonstrate the ability to reserve a TESS Operator selected schedule.
REQ-29:  Upon commitment of a TESS Operator selected schedule, the Wave EMS shall calculate the 
energy value and economic value for each of the available remaining use cases from use cases 1-3.
REQ-30:  The Wave EMS shall demonstrate the ability to continue to loop through remaining,
unselected use cases and calculate (remaining) value for those individual use cases in the available 
time slots remaining.
REQ-31:  The Wave EMS shall permit the TESS Operator to modify the suggested schedule or build a 
new schedule as desired.
REQ-32:  The Wave EMS shall have a method of selecting a desired objective function such as (but 
not limited to) optimize on price, optimize on energy, optimize on both with weighting, etc.
REQ-33:  The Wave EMS shall determine the optimal schedule based upon the selected objective 
function.

11.0 Control Use Case Requirements
CONT-REQ-1:  The Spirae DEV environment shall calculate an optimized schedule for TESS using 
available real-time and historical data feeds.
CONT-REQ-2:  The Spirae DEV environment shall alert the TESS Operator to the availability of an 
optimized schedule.



CONT-REQ-3:  A method shall exist within the DEV environment to acknowledge an alert or process a 
selection.   
CONT-REQ-4:  A method shall exist within the DEV environment to view or review proposed TESS 
operational modes and schedule. 
CONT-REQ-5:  A method shall exist within the DEV environment to generate a TESS command file in 
the proper syntax.   
CONT-REQ-6:  A method shall exist for the TESS Operator to upload the DEV / TESS command file to 
the Avista TESS control interface.   
CONT-REQ-7:  The Spirae DEV environment shall snapshot data used in the generation of the TESS 
command file for subsequent off-line analysis. 
CONT-REQ-8:  The Spirae DEV environment shall capture TESS and other relevant performance data 
during event execution and snapback periods for off-line visualization and quantification. 
CONT-REQ-9:  Where multiple controllers can be used to command the TESS (e.g., manual control or 
external third-party control), a cut-off time for schedule submission shall be observed by all parties. 
CONT-REQ-10:  A higher priority controller reserves blocks of time for battery usage.  The Spirae DEV 
or the Wave EMS shall not schedule events during these periods.   
CONT-REQ-11:  A higher-priority controller provides modes and starting conditions to the Spirae DEV 
or Wave EMS, which are used to ensure starting conditions are met. 
CONT-REQ-12:  The Spirae DEV or Wave EMS parse the modes and starting conditions and develop 
the required pre-configuration/support schedule. 

12.0 Mode Use Cases Requirements 
MOD-REQ-1:  The TESS Operator (or other authorized personnel) shall be authenticated to 
permission levels upon login to the Wave EMS. 
MOD-REQ-2:  A method shall exist for the TESS Operator to review the existing TESS operational 
schedule. 
MOD-REQ-3:  A method shall exist for the TESS Operator to set a TESS operational mode, on an ad-
hoc basis, using manually-derived starting conditions, setpoints, and duration. 
MOD-REQ-4:  A method shall exist for the Wave EMS to validate the desired mode and starting 
conditions. 
MOD-REQ-5:  A method shall exist for the Wave EMS to notify the TESS Operator that a pending 
schedule cannot be executed due to a constraint. 
MOD-REQ-6:  A method shall exist for the TESS Operator to select a specific objective function. 
MOD-REQ-7:  A method shall exist for the TESS Operator to select a blend of objective functions.   

13.0 Measurement & Validation Use Case 
Requirements 
[TBD after workshop discussions] 

14.0 Visualization Use Case Requirements 
[TBD after workshop discussions] 

14.17  
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CONT-REQ-3:  A method shall exist within the DEV environment to acknowledge an alert or process a 
selection. 
CONT-REQ-4:  A method shall exist within the DEV environment to view or review proposed TESS
operational modes and schedule.
CONT-REQ-5:  A method shall exist within the DEV environment to generate a TESS command file in
the proper syntax. 
CONT-REQ-6:  A method shall exist for the TESS Operator to upload the DEV / TESS command file to
the Avista TESS control interface. 
CONT-REQ-7:  The Spirae DEV environment shall snapshot data used in the generation of the TESS 
command file for subsequent off-line analysis.
CONT-REQ-8:  The Spirae DEV environment shall capture TESS and other relevant performance data 
during event execution and snapback periods for off-line visualization and quantification. 
CONT-REQ-9:  Where multiple controllers can be used to command the TESS (e.g., manual control or
external third-party control), a cut-off time for schedule submission shall be observed by all parties.
CONT-REQ-10:  A higher priority controller reserves blocks of time for battery usage.  The Spirae DEV 
or the Wave EMS shall not schedule events during these periods. 
CONT-REQ-11:  A higher-priority controller provides modes and starting conditions to the Spirae DEV 
or Wave EMS, which are used to ensure starting conditions are met.
CONT-REQ-12:  The Spirae DEV or Wave EMS parse the modes and starting conditions and develop 
the required pre-configuration/support schedule.

12.0 Mode Use Cases Requirements
MOD-REQ-1:  The TESS Operator (or other authorized personnel) shall be authenticated to
permission levels upon login to the Wave EMS. 
MOD-REQ-2:  A method shall exist for the TESS Operator to review the existing TESS operational
schedule.
MOD-REQ-3:  A method shall exist for the TESS Operator to set a TESS operational mode, on an ad-
hoc basis, using manually-derived starting conditions, setpoints, and duration.
MOD-REQ-4:  A method shall exist for the Wave EMS to validate the desired mode and starting 
conditions.
MOD-REQ-5:  A method shall exist for the Wave EMS to notify the TESS Operator that a pending 
schedule cannot be executed due to a constraint.
MOD-REQ-6:  A method shall exist for the TESS Operator to select a specific objective function. 
MOD-REQ-7:  A method shall exist for the TESS Operator to select a blend of objective functions.

13.0 Measurement & Validation Use Case
Requirements
[TBD after workshop discussions]

14.0 Visualization Use Case Requirements
[TBD after workshop discussions]

14.17
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EXHIBIT D 

SOFTWARE LICENSE 

I. Definitions
“License” shall mean this Exhibit D.

“Software” shall mean the software specified in the Statement of Work and all other software and 
computer programs provided to or developed for Licensee by Spirae, the Specifications (as defined 
in Section 3.2 below), and any and all Repairs, Minor Releases, Major Releases (each as defined 
in Schedule A hereto) and other improvements, enhancements, and modifications to and derivative 
works of such software and computer programs hereinafter furnished to Licensee by Spirae.  

II. License Grant for Software 
2.1 Subject to Licensee’s compliance with the terms and conditions of this License, including, 
without limitation, the timely payment of all fees and other charges payable to Spirae under this 
License, Spirae hereby grants Licensee a non-exclusive, non-transferable, non-assignable,
perpetual license to use the Software solely (i) in object code format, (ii) for Licensee’s own 
internal business operations in connection with the Spokane project site detailed in the Statement 
of Work (the “Site”), and (iii) on the two applications deployed at the Site pursuant to the Statement 
of Work.  

2.2  Licensee shall not (i) lease, rent, loan, license or sublicense the Software to third parties, (ii) 
use the Software to provide service bureau, time sharing, outsourcing, data processing or other 
services to third parties, or (iii) otherwise permit the use of or access to the Software by or for the 
benefit of any third party (excluding UniEnergy Technologies solely in connection with the project 
contemplated by the Statement of Work).  

2.3 Licensee will not: (i) copy, modify, improve, revise or create derivative works based on the 
Software, (ii) assign, sell, pledge, charge, encumber, transfer or otherwise dispose of its license to 
the Software any third party, whether voluntarily or by the operation of law or otherwise, without 
the prior written approval of Spirae; (iii) use the Software for any unlawful purpose, or (iv) except 
as expressly permitted by applicable law, translate, reverse engineer, disassemble or decompile the 
Software without Spirae’s prior written consent. To the extent Licensee is expressly permitted 
under applicable law to translate, reverse engineer, disassemble or decompile the Software, 
Licensee will provide Spirae in advance thereof with reasonably detailed information regarding 
any such intended translation, reverse engineering, disassembly or decompilation.  

III. Deliverables 
3.1  Software. Spirae will deliver to Licensee the Software in accordance with the Statement 
of Work.

3.2 Specifications. Spirae will provide to Licensee system specifications (“Specifications”) 
concerning the operation of the Software, as set forth in the Statement of Work. 

IV. Warranty
4.1 Limited Warranty. Spirae warrants that the Software shall perform substantially in 
accordance with the Specifications for a period of 90 days from when commissioned pursuant to 
the Statement of Work (the “Warranty Period”).  Licensee’s sole and exclusive remedy and 
Spirae’s sole and exclusive obligation in the event of any breach of such warranty shall arise solely 
within the Warranty Period and shall be, at Spirae’s option, to: (i) correct any defects reported to 
Spirae prior to the end of the Warranty Period that are necessary to make the Software perform 
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SOFTWARE LICENSE

I. Definitions
“License” shall mean this Exhibit D.

“Software” shall mean the software specified in the Statement of Work and all other software and 
computer programs provided to or developed for Licensee by Spirae, the Specifications (as defined
in Section 3.2 below), and any and all Repairs, Minor Releases, Major Releases (each as defined 
in Schedule A hereto) and other improvements, enhancements, and modifications to and derivative 
works of such software and computer programs hereinafter furnished to Licensee by Spirae. 

II. License Grant for Software 
2.1 Subject to Licensee’s compliance with the terms and conditions of this License, including, 
without limitation, the timely payment of all fees and other charges payable to Spirae under this 
License, Spirae hereby grants Licensee a non-exclusive, non-transferable, non-assignable,
perpetual license to use the Software solely (i) in object code format, (ii) for Licensee’s own
internal business operations in connection with the Spokane project site detailed in the Statement 
of Work (the “Site”), and (iii) on the two applications deployed at the Site pursuant to the Statement 
of Work. 

2.2  Licensee shall not (i) lease, rent, loan, license or sublicense the Software to third parties, (ii) 
use the Software to provide service bureau, time sharing, outsourcing, data processing or other 
services to third parties, or (iii) otherwise permit the use of or access to the Software by or for the
benefit of any third party (excluding UniEnergy Technologies solely in connection with the project 
contemplated by the Statement of Work). 

2.3 Licensee will not: (i) copy, modify, improve, revise or create derivative works based on the 
Software, (ii) assign, sell, pledge, charge, encumber, transfer or otherwise dispose of its license to 
the Software any third party, whether voluntarily or by the operation of law or otherwise, without
the prior written approval of Spirae; (iii) use the Software for any unlawful purpose, or (iv) except 
as expressly permitted by applicable law, translate, reverse engineer, disassemble or decompile the
Software without Spirae’s prior written consent. To the extent Licensee is expressly permitted 
under applicable law to translate, reverse engineer, disassemble or decompile the Software, 
Licensee will provide Spirae in advance thereof with reasonably detailed information regarding
any such intended translation, reverse engineering, disassembly or decompilation. 

III. Deliverables
3.1 Software. Spirae will deliver to Licensee the Software in accordance with the Statement 
of Work.

3.2 Specifications. Spirae will provide to Licensee system specifications (“Specifications”) 
concerning the operation of the Software, as set forth in the Statement of Work.

IV. Warranty
4.1 Limited Warranty. Spirae warrants that the Software shall perform substantially in
accordance with the Specifications for a period of 90 days from when commissioned pursuant to 
the Statement of Work (the “Warranty Period”). Licensee’s sole and exclusive remedy and 
Spirae’s sole and exclusive obligation in the event of any breach of such warranty shall arise solely 
within the Warranty Period and shall be, at Spirae’s option, to: (i) correct any defects reported to 
Spirae prior to the end of the Warranty Period that are necessary to make the Software perform



substantially in accordance with the Specifications; (ii) replace the Software with software that 
performs substantially in accordance with the Specifications; or (iii) issue a credit for the purchase 
price actually paid by Licensee for the portion of the Software that does not conform.  Except as 
set forth in the Statement of Work, Spirae shall have no obligation to install or re-install the 
Software or provide labor or other services. Licensee requested on-site services (consisting of time, 
travel and expenses related to such services) will be at Licensee’s expense.

4.2  Limitation and Exclusions.  EXCEPT AS PROVIDED IN SECTION 6.1, SPIRAE 
PROVIDES NO REPRESENTATIONS OR WARRANTIES, WHETHER EXPRESS, 
IMPLIED OR STATUTORY, INCLUDING WITHOUT LIMITATION ANY IMPLIED 
WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR 
PURPOSE. WITHOUT IN ANY WAY LIMITING THE GENERALITY OF THE 
FOREGOING, SPIRAE MAKES NO WARRANTY OR REPRESENTATION THAT THE 
SOFTWARE IS ERROR FREE OR THAT THE SOFTWARE WILL OPERATE 
WITHOUT INTERRUPTION. SPIRAE DOES NOT WARRANT THAT SOFTWARE 
WILL OPERATE WITH ANY HARDWARE OR OTHER SOFTWARE OR MEET 
REQUIREMENTS OF LICENSEE. 

V. Software Support Services 
At no additional cost to Licensee, Spirae shall provide Licensee with Spirae’s Software support 
and maintenance services (the “Support Services”) for a period of one year after the Software is 
commissioned pursuant to the Statement of Work. Thereafter, Licensee may purchase Support 
Services pursuant to the fees and terms and conditions regarding such Support Services set forth 
in Schedule A.  Spirae’s sole and exclusive obligation, and Licensee’s sole and exclusive remedy 
for any problems with the Software occurring during any Service Period (as defined in Schedule 
A) shall be limited to the remedies specified in Schedule A.  

VI.  Rights of Spirae
6.1 Other Products.  Nothing in this License shall prohibit Spirae in any manner from using, 
developing, marketing, licensing, or otherwise disposing of the Software or concepts embodied 
therein anywhere in the world. 

6.2 Proprietary Rights.  All rights in and to the Software are retained by Spirae.  Spirae grants 
no rights to Licensee, or to any third party by virtue of this License, whether by implication, 
estoppel or otherwise, except those rights expressly granted to Licensee and set forth in this 
License.  

6.3 Preservation of Notices.  Spirae shall retain title and copyrights to the Software and related 
materials that are provided by Spirae to Licensee.  Appropriate copyright notices shall be placed 
on the materials supplied by Spirae and shall be embedded in the Software, and such notices shall 
be retained and reproduced on full or partial copies held or made by Licensee.  Licensee agrees to 
reproduce and include all notices, including but not limited to, any proprietary notices, copyright 
notices, and restricted rights legends, appearing on the Software. 

VII. Term and Termination
7.1   Termination for Default.  Notwithstanding anything to the contrary set forth in the 
Agreement or this License, if Licensee commits a material breach of any obligation under the 
Agreement or this License, Spirae may terminate this License on the thirtieth (30th) day after 
written notice of such breach to Licensee.  Such termination shall become effective unless the 
Licensee shall cure all aspects of the breach and so notify Spirae of the cure in writing within said 
thirty (30) day period. 
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substantially in accordance with the Specifications; (ii) replace the Software with software that 
performs substantially in accordance with the Specifications; or (iii) issue a credit for the purchase
price actually paid by Licensee for the portion of the Software that does not conform.  Except as
set forth in the Statement of Work, Spirae shall have no obligation to install or re-install the 
Software or provide labor or other services. Licensee requested on-site services (consisting of time, 
travel and expenses related to such services) will be at Licensee’s expense.

4.2  Limitation and Exclusions. EXCEPT AS PROVIDED IN SECTION 6.1, SPIRAE 
PROVIDES NO REPRESENTATIONS OR WARRANTIES, WHETHER EXPRESS,
IMPLIED OR STATUTORY, INCLUDING WITHOUT LIMITATION ANY IMPLIED 
WARRANTIES OF MERCHANTABILITY OR R FITNESS FOR A PARTICULAR 
PURPOSE. WITHOUT IN ANY WAY LIMITING THE GENERALITY OF THE 
FOREGOING, SPIRAE MAKES NO WARRANTY OR REPRESENTATION THAT THE
SOFTWARE IS ERROR FREE OR THAT THE SOFTWARE WILL OPERATE
WITHOUT INTERRUPTION. SPIRAE DOES NOT WARRANT THAT SOFTWARE
WILL OPERATE WITH ANY HARDWARE OR OTHER SOFTWARE OR MEET
REQUIREMENTS OF LICENSEE. 

V. Software Support Services 
At no additional cost to Licensee, Spirae shall provide Licensee with Spirae’s Software support 
and maintenance services (the “Support Services”) for a period of one year after the Software is 
commissioned pursuant to the Statement of Work. Thereafter, Licensee may purchase Support
Services pursuant to the fees and terms and conditions regarding such Support Services set forth 
in Schedule A.  Spirae’s sole and exclusive obligation, and Licensee’s sole and exclusive remedy 
for any problems with the Software occurring during any Service Period (as defined in Schedule
A) shall be limited to the remedies specified in Schedule A. 

VI. Rights of Spirae
6.1 Other Products. Nothing in this License shall prohibit Spirae in any manner from using, 
developing, marketing, licensing, or otherwise disposing of the Software or concepts embodied 
therein anywhere in the world. 

6.2 Proprietary Rights.  All rights in and to the Software are retained by Spirae.  Spirae grants
no rights to Licensee, or to any third party by virtue of this License, whether by implication, 
estoppel or otherwise, except those rights expressly granted to Licensee and set forth in this
License. 

6.3 Preservation of Notices.  Spirae shall retain title and copyrights to the Software and related 
materials that are provided by Spirae to Licensee.  Appropriate copyright notices shall be placed 
on the materials supplied by Spirae and shall be embedded in the Software, and such notices shall
be retained and reproduced on full or partial copies held or made by Licensee.  Licensee agrees to
reproduce and include all notices, including but not limited to, any proprietary notices, copyright 
notices, and restricted rights legends, appearing on the Software. 

VII. Term and Termination
7.1 Termination for Default. Notwithstanding anything to the contrary set forth in the 
Agreement or this License, if Licensee commits a material breach of any obligation under the 
Agreement or this License, Spirae may terminate this License on the thirtieth (30th) day after 
written notice of such breach to Licensee. Such termination shall become effective unless the 
Licensee shall cure all aspects of the breach and so notify Spirae of the cure in writing within said 
thirty (30) day period. 



7.2 Licensee's Obligation upon Termination.  In the event this License is terminated, Licensee 
shall, on the effective date of termination, immediately discontinue the use of the Software and 
any and all portions thereof.  Within five (5) days after the effective date of termination, Licensee 
shall deliver to Spirae or to Spirae’s authorized representative, all copies of the Software and all 
related materials. At Spirae's option, all copies of Software and related materials may be destroyed 
by Licensee, who shall then provide Spirae with written certification and compliance with this 
provision. 

VIII. Export Controls
In exercising its rights under this License, Licensee agrees to comply strictly and fully with all 
export controls imposed on the Software by any country or organization of nations within whose 
jurisdiction Licensee operates or does business and with all applicable international, national, 
regional and local laws, including without limitation all relevant commodity control laws and 
regulations of the territory in performing its duties hereunder in any transactions involving the 
Software.  
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7.2 Licensee's Obligation upon Termination. In the event this License is terminated, Licensee
shall, on the effective date of termination, immediately discontinue the use of the Software and 
any and all portions thereof.  Within five (5) days after the effective date of termination, Licensee
shall deliver to Spirae or to Spirae’s authorized representative, all copies of the Software and all 
related materials. At Spirae's option, all copies of Software and related materials may be destroyed 
by Licensee, who shall then provide Spirae with written certification and compliance with this 
provision.

VIII. Export Controls
In exercising its rights under this License, Licensee agrees to comply strictly and fully with all
export controls imposed on the Software by any country or organization of nations within whose 
jurisdiction Licensee operates or does business and with all applicable international, national,
regional and local laws, including without limitation all relevant commodity control laws and
regulations of the territory in performing its duties hereunder in any transactions involving the
Software. 



SCHEDULE A TO EXHIBIT D

SOFTWARE SUPPORT AND MAINTENANCE SERVICES

Support Services will be provided to Licensee for a period of one year after the Software is commissioned 
pursuant to the Statement of Work and, thereafter, solely to the extent such Support Services are purchased 
and paid for by Licensee in accordance with an order signed by both parties. The Support Services fee for 
the period beginning on the date that is one year after the Software is commissioned pursuant to the 
Statement of Work shall be $20,000 per year thereafter.   

1.0 Definitions. 

“Acknowledgement” shall mean Spirae’s contact to Licensee where Spirae confirms receipt of 
Licensee’s initial Error report.  The Acknowledgement may be given as an automatic e-mail reply.

“Error” shall mean any mistake, problem, defect, malfunction or deficiency which causes an incorrect 
or inadequate functioning or non-functioning of the Software in material deviation from the 
Specifications set forth under the applicable Order Form.  

“Error Category” shall mean the severity class of each Error identified within the Software as 
classified in Section 2.1.4 herein. 

“Help Desk Support” shall mean training and help desk support, available by email, phone and the 
Spirae website, each as set forth below: 

Technical Support phone number is: 970.449.8519  
Technical Support electronic mail address is: support@spirae.com
Support website is: https://spirae.atlassian.net/servicedesk/customer/portal/3

“Major Release” shall mean an enhanced version of the Software, which shall generally be designated 
by a new version number changed from the prior number to the left of the decimal point (e.g., Version 
2.3 to Version 3.0). 

“Minor Release” shall mean a version of the Software, which shall generally be designated by a 
new version number changed from the prior number only to the right of the decimal point (e.g., 
Version 2.2 to Version 2.3). 

“Repair” shall mean to patch, reprogram, or replace the Software so as to eliminate the Error(s), 
including without limitation a work-around or patch which temporarily eliminates the symptoms of a 
particular Error(s). 

"Response Time" shall mean the timeframe within which Spirae shall use commercially reasonable 
efforts to diagnose and commence Repair of Errors that have been identified by Licensee. 

2.0 Support Services. 

     2.1 Error Correction.

2.1.1 If Licensee identifies an Error during the term of this License, Licensee shall notify Spirae of the 
Error in accordance with Section 2.1.3 of this Exhibit and Spirae will use commercially 
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SCHEDULE A TO EXHIBIT D

SOFTWARE SUPPORT AND MAINTENANCE SERVICES

Support Services will be provided to Licensee for a period of one year after the Software is commissioned 
pursuant to the Statement of Work and, thereafter, solely to the extent such Support Services are purchased 
and paid for by Licensee in accordance with an order signed by both parties. The Support Services fee for 
the period beginning on the date that is one year after the Software is commissioned pursuant to the 
Statement of Work shall be $20,000 per year thereafter. 

1.0 Definitions. 

“Acknowledgement” shall mean Spirae’s contact to Licensee where Spirae confirms receipt of 
Licensee’s initial Error report.  The Acknowledgement may be given as an automatic e-mail reply.

“Error” shall mean any mistake, problem, defect, malfunction or deficiency which causes an incorrect 
or inadequate functioning or non-functioning of the Software in material deviation from the
Specifications set forth under the applicable Order Form. 

“Error Category” shall mean the severity class of each Error identified within the Software as 
classified in Section 2.1.4 herein.

“Help Desk Support” shall mean training and help desk support, available by email, phone and the 
Spirae website, each as set forth below:

Technical Support phone number is: 970.449.8519 
Technical Support electronic mail address is: support@spirae.com
Support website is: https://spirae.atlassian.net/servicedesk/customer/portal/3

“Major Release” shall mean an enhanced version of the Software, which shall generally be designated 
by a new version number changed from the prior number to the left of the decimal point (e.g., Version 
2.3 to Version 3.0). 

“Minor Release” shall mean a version of the Software, which shall generally be designated by a 
new version number changed from the prior number only to the right of the decimal point (e.g.,
Version 2.2 to Version 2.3). 

“Repair” shall mean to patch, reprogram, or replace the Software so as to eliminate the Error(s),
including without limitation a work-around or patch which temporarily eliminates the symptoms of a 
particular Error(s).

"Response Time" shall mean the timeframe within which Spirae shall use commercially reasonable 
efforts to diagnose and commence Repair of Errors that have been identified by Licensee. 

2.0 Support Services.

2.1 Error Correction.

2.1.1 If Licensee identifies an Error during the term of this License, Licensee shall notify Spirae of the
Error in accordance with Section 2.1.3 of this Exhibit and Spirae will use commercially 



reasonable efforts to Acknowledge, respond, diagnose and commence Repair of the Error as set 
forth in Table 1 below. 

2.1.2 Spirae shall furnish Repairs in the form of either a Software temporary fix and/or a workaround. 
A Repair shall restore the Software to be compliant in all material respects with the applicable 
Specifications. 

2.1.3 Licensee shall contact Spirae by telephone, e-mail or any other way as agreed by the Parties and 
inform Spirae regarding the Errors in the Software, followed by a written Error report form. 

2.1.4 Error Classification. 

Spirae will use commercially reasonable efforts to respond to Licensee’s Error notifications 
within the Response Times identified in Table 1 below. Reported Errors will be classified by 
Spirae into one of the following categories: 

Severity Level One 
The Error is classified as Severity Level One if any of the following occur: (i) the Software 
cannot run; or (ii) a critical function in the Software is inoperative causing significant impact to 
Licensee’s business operations and no work-around is available.    

Severity Level Two 
The Error is classified as Severity Level Two if any of the following occur: (i) a material but 
non-critical function in the Software is inoperative or the overall performance of the Software is 
materially impaired, in each case causing a material impact to the Licensee’s business operations; 
or (ii) a critical function in the Software is inoperative that would cause a significant impact to 
Licensee’s business operations but a   temporary work-around is available. 

Severity Level Three 
The Error is classified as Severity Level Three if the Software is not performing substantially in 
accordance with the Specifications but does not materially impact the Licensee’s business 
operations. 

Severity Level Four 
The Error is classified as Severity Level Four if the Error does not involve the actual operation 
of the Software (e.g., errors or omissions in documentation). 

2.1.5 Timescales for Error Correction 
Spirae will use commercially reasonable efforts to manage the resolution process for Errors 
falling into the above Error Categories in accordance within the timescales as set forth in Table 
1 below. 

2.2 On-Site Service. At any time Licensee may request Spirae to provide a system expert to its 
premises in order to resolve an Error, or to provide additional technical support urgently needed. 
In that case, Licensee will be charged at Spirae’s current hourly rate, including the time spent 
traveling to and from Spirae’s location, plus actual and reasonable pre-approved travel expenses.  
The availability of on-site service will be at Spirae’s option.  

2.3 Help Desk Support.  In addition to the Support Services provided hereunder, Spirae will provide 
Licensee with forty (40) hours of Help Desk Support each Service Period.
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reasonable efforts to Acknowledge, respond, diagnose and commence Repair of the Error as set 
forth in Table 1 below. 

2.1.2 Spirae shall furnish Repairs in the form of either a Software temporary fix and/or a workaround.
A Repair shall restore the Software to be compliant in all material respects with the applicable 
Specifications.

2.1.3 Licensee shall contact Spirae by telephone, e-mail or any other way as agreed by the Parties and 
inform Spirae regarding the Errors in the Software, followed by a written Error report form.

2.1.4 Error Classification.

Spirae will use commercially reasonable efforts to respond to Licensee’s Error notifications 
within the Response Times identified in Table 1 below. Reported Errors will be classified by 
Spirae into one of the following categories: 

Severity Level One
The Error is classified as Severity Level One if any of the following occur: (i) the Software
cannot run; or (ii) a critical function in the Software is inoperative causing significant impact to
Licensee’s business operations and no work-around is available. 

Severity Level Two
The Error is classified as Severity Level Two if any of the following occur: (i) a material but
non-critical function in the Software is inoperative or the overall performance of the Software is
materially impaired, in each case causing a material impact to the Licensee’s business operations; 
or (ii) a critical function in the Software is inoperative that would cause a significant impact to
Licensee’s business operations but a temporary work-around is available. 

Severity Level Three
The Error is classified as Severity Level Three if the Software is not performing substantially in
accordance with the Specifications but does not materially impact the Licensee’s business 
operations.

Severity Level Four 
The Error is classified as Severity Level Four if the Error does not involve the actual operation
of the Software (e.g., errors or omissions in documentation). 

2.1.5 Timescales for Error Correction
Spirae will use commercially reasonable efforts to manage the resolution process for Errors
falling into the above Error Categories in accordance within the timescales as set forth in Table 
1 below. 

2.2 On-Site Service. At any time Licensee may request Spirae to provide a system expert to its
premises in order to resolve an Error, or to provide additional technical support urgently needed.
In that case, Licensee will be charged at Spirae’s current hourly rate, including the time spent 
traveling to and from Spirae’s location, plus actual and reasonable pre-approved travel expenses. 
The availability of on-site service will be at Spirae’s option. 

2.3 Help Desk Support.  In addition to the Support Services provided hereunder, Spirae will provide 
Licensee with forty (40) hours of Help Desk Support each Service Period.



3.0 Support.

3.1 Spirae supports the then current Major Release version of the Software plus one Major Release 
version back (e.g., if the then current Major Release is version 3.X then Spirae will support that 
Software version plus version 2.X and support for Software version 1.X will cease).  Support 
Services for unsupported releases may be provided by Spirae under a separate time and materials 
arrangement between Licensee and Spirae. 

3.2 If the Error is categorized as Severity Level One or Two, Spirae will attempt to issue a temporary 
modification or work-around.  If a temporary modification is not possible, and the problem is not 
resolved in the later version, Spirae will provide a Software correction or expedite its next 
scheduled maintenance release of the Software. 

3.3 If the Error is categorized as Severity Level Three, Spirae will attempt to issue a temporary 
modification or work-around.  If a temporary modification is not possible, and the problem is not 
resolved in the latest version, Spirae shall use reasonable commercial effort to provide the solution 
as either a Software correction or as part of a maintenance release of the Software. 

3.4 If the Error is categorized as a Severity Level Four, Spirae will correct the Error in its next update. 

4.0 Software Updates. 

4.1 Minor Releases.  During any applicable Service Period, Spirae may provide periodic Minor 
Release.   

4.2 Form of Minor Releases.  Spirae reserves the sole right to provide any particular Minor 
Releases in connection with the Support Services in one of three forms depending on the nature, 
size, scope and impact.  The three forms are: 

Field Service Bulletins. Written advisory form; may have suggested modifications to the 
Software in written form. 
Software Modifications. Machine-readable modifications to the Software with revision 
levels clearly identified. 
New Software Modules.  Machine-readable portions of the Software versions with revision 
levels clearly identified. 

4.3 Major Releases. Major Releases are not provided to Licensee under the terms of this Exhibit. 
Major Releases may be subject to additional Software license fee(s) and governed by this License 
and the Order Form under which such Major Releases are licensed. 

5.0 Period of Service and Obsolesce. Service is provided to Licensee in twelve (12) month periods from 
the date of the applicable Order Form (the “Service Period”).  During the initial and any renewal 
Service Period, Spirae will provide the Service to Licensee on an annual fee basis, which is subject to 
an increase for any renewal Service Period. Licensee agrees to pay the then current annual fee(s) as 
provided on the Spirae invoice.  The Service shall automatically renew in individual Service Periods 
of twelve (12) month increments unless Spirae receives a written notice of non-renewal within thirty 
(30) days from the invoice date for the renewal Service.  
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Support.3.0

3.1 Spirae supports the then current Major Release version of the Software plus one Major Release
version back (e.g., if the then current Major Release is version 3.X then Spirae will support that 
Software version plus version 2.X and support for Software version 1.X will cease). Support 
Services for unsupported releases may be provided by Spirae under a separate time and materials 
arrangement between Licensee and Spirae. 

3.2 If the Error is categorized as Severity Level One or Two, Spirae will attempt to issue a temporary 
modification or work-around.  If a temporary modification is not possible, and the problem is not 
resolved in the later version, Spirae will provide a Software correction or expedite its next 
scheduled maintenance release of the Software. 

3.3 If the Error is categorized as Severity Level Three, Spirae will attempt to issue a temporary 
modification or work-around.  If a temporary modification is not possible, and the problem is not 
resolved in the latest version, Spirae shall use reasonable commercial effort to provide the solution 
as either a Software correction or as part of a maintenance release of the Software.

3.4 If the Error is categorized as a Severity Level Four, Spirae will correct the Error in its next update. 

Software Updates. 4.0

Minor Releases. During any applicable Service Period, Spirae may provide periodic Minor 4.1
Release. 

Form of Minor Releases. Spirae reserves the sole right to provide any particular Minor 4.2
Releases in connection with the Support Services in one of three forms depending on the nature, 
size, scope and impact.  The three forms are: 

Field Service Bulletins. Written advisory form; may have suggested modifications to the
Software in written form. 
Software Modifications. Machine-readable modifications to the Software with revision 
levels clearly identified. 
New Software Modules.  Machine-readable portions of the Software versions with revision 
levels clearly identified. 

4.3 Major Releases. Major Releases are not provided to Licensee under the terms of this Exhibit.
Major Releases may be subject to additional Software license fee(s) and governed by this License
and the Order Form under which such Major Releases are licensed.

Period of Service and Obsolesce. Service is provided to Licensee in twelve (12) month periods from 5.0
the date of the applicable Order Form (the “Service Period”). During the initial and any renewal
Service Period, Spirae will provide the Service to Licensee on an annual fee basis, which is subject to 
an increase for any renewal Service Period. Licensee agrees to pay the then current annual fee(s) as
provided on the Spirae invoice.  The Service shall automatically renew in individual Service Periods 
of twelve (12) month increments unless Spirae receives a written notice of non-renewal within thirty 
(30) days from the invoice date for the renewal Service. 



In the event that Licensee wishes to reinstate coverage at a later date after a previous non-renewal, the
Service may be renewed at Spirae’s then-current rates for such Service and under the then-applicable 
terms, plus a reinstatement fee for the period of lapse, equal to the sum of the number of months of 
lapsed Service multiplied by one-twelfth of Spirae’s then-current annual rate for Support Services. 

Notwithstanding the above, Spirae reserves the right to terminate the Service for any particular 
Software with six (6) months prior written notice to Licensee; provided that Spirae shall refund to 
Licensee the balance of any unused prepaid Support Services fees. 

6.0 License Grants to Updates.  Licensee’s license to any Repairs or Minor Releases provided hereunder 
shall be governed by the terms of this License.  (Repairs and Minor Releases shall be included in the 
definition of “Software”.)

7.0 Limitations.  If Spirae is requested to correct an Error and such Error is found to be caused by 
Licensee’s negligence, modification by Licensee, Licensee supplied data, operator Error or misuse, or 
any other cause not inherent in the Software, Licensee agrees to pay for such support services on a 
time and materials basis and any travel expenses incurred for any on-site Error correction or 
diagnostics at Spirae’s then-current rates.

This Service does not include installation or re-installation of the Software, on-site support, application 
design, and other consulting services or any support requested outside of the hours of 9am-5pm (MT) 
Monday through Friday, excluding major holidays. 

 The Licensee understands and accepts the risks that failure to implement all changes as designated in 
the Software correction notices may render it impossible to implement changes subsequently provided 
by Spirae. 

 Failure by the Licensee to provide all the necessary data to recreate the problem or to recreate any 
alleged Error shall relieve Spirae of its obligation to correct that Error. 

Relocation of Software is Licensee’s responsibility. Relocation may result in additional support 
services charges and modified Service response times.  Support of Software moved to another country 
is subject to availability. 

 Licensee is responsible for removing any products not eligible for support services to allow Spirae to 
perform the Services.  If Services are made more difficult because of such product(s), Spirae will 
charge Licensee for the extra work at Spirae’s standard rates.

 Support does not cover any damage or failure caused by: 

1) use of non-Spirae media, supplies and other products; or 

2) site conditions that do not conform to Spirae’s site specifications; or

3) neglect, improper use, fire or water damage, electrical disturbances, transportation by Licensee, 
modification by people other than Spirae employees or subcontractors, or other causes beyond 
Spirae’s reasonable control.

 Licensee is responsible for maintaining a procedure external to the Software to reconstruct lost or 
altered Licensee files, data or programs.  Licensee will have a representative present when Spirae 
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In the event that Licensee wishes to reinstate coverage at a later date after a previous non-renewal, the
Service may be renewed at Spirae’s then-current rates for such Service and under the then-applicable
terms, plus a reinstatement fee for the period of lapse, equal to the sum of the number of months of 
lapsed Service multiplied by one-twelfth of Spirae’s then-current annual rate for Support Services. 

Notwithstanding the above, Spirae reserves the right to terminate the Service for any particular 
Software with six (6) months prior written notice to Licensee; provided that Spirae shall refund to
Licensee the balance of any unused prepaid Support Services fees.

License Grants to Updates. Licensee’s license to any Repairs or Minor Releases provided hereunder 6.0
shall be governed by the terms of this License.  (Repairs and Minor Releases shall be included in the
definition of “Software”.)

Limitations. If Spirae is requested to correct an Error and such Error is found to be caused by 7.0
Licensee’s negligence, modification by Licensee, Licensee supplied data, operator Error or misuse, or 
any other cause not inherent in the Software, Licensee agrees to pay for such support services on a 
time and materials basis and any travel expenses incurred for any on-site Error correction or 
diagnostics at Spirae’s then-current rates.

This Service does not include installation or re-installation of the Software, on-site support, application 
design, and other consulting services or any support requested outside of the hours of 9am-5pm (MT) 
Monday through Friday, excluding major holidays. 

The Licensee understands and accepts the risks that failure to implement all changes as designated in 
the Software correction notices may render it impossible to implement changes subsequently provided 
by Spirae. 

Failure by the Licensee to provide all the necessary data to recreate the problem or to recreate any 
alleged Error shall relieve Spirae of its obligation to correct that Error.

Relocation of Software is Licensee’s responsibility. Relocation may result in additional support 
services charges and modified Service response times.  Support of Software moved to another country 
is subject to availability.

Licensee is responsible for removing any products not eligible for support services to allow Spirae to 
perform the Services. If Services are made more difficult because of such product(s), Spirae will
charge Licensee for the extra work at Spirae’s standard rates.

Support does not cover any damage or failure caused by: 

1) use of non-Spirae media, supplies and other products; or 

2) site conditions that do not conform to Spirae’s site specifications; or

3) neglect, improper use, fire or water damage, electrical disturbances, transportation by Licensee, 
modification by people other than Spirae employees or subcontractors, or other causes beyond 
Spirae’s reasonable control.

Licensee is responsible for maintaining a procedure external to the Software to reconstruct lost or 
altered Licensee files, data or programs. Licensee will have a representative present when Spirae 



provides Services at Licensee’s site. Licensee will notify Spirae if Software is being used in an 
environment that poses a potential health or safety hazard to Spirae employees or subcontractors; 
Spirae may require Licensee to maintain such Software under Spirae supervision and may postpone 
Service until such hazard is remedied. 

TABLE 1 

ERROR RESPONSE TIMES 

Severity 
Level

Target Acknowledgement 
Time

Target Response 
Time

One 2 Hours 1 Business Day
Two 8 Hours 3 Business Days
Three 3 Business Days 15 Business Days
Four 5 Business Days 30 Business Days
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provides Services at Licensee’s site. Licensee will notify Spirae if Software is being used in an 
environment that poses a potential health or safety hazard to Spirae employees or subcontractors; 
Spirae may require Licensee to maintain such Software under Spirae supervision and may postpone 
Service until such hazard is remedied. 

TABLE 1

ERROR RESPONSE TIMES 

Severity Target Acknowledgement Target Response
Level Time Time

One 2 Hours 1 Business Day
Two 8 Hours 3 Business Days
Three 3 Business Days 15 Business Days
Four 5 Business Days 30 Business Days



Exhibit E 
Supplement to the  

General Conditions for Services Agreements  

In each instance in which the provisions of this Supplement contradict or are inconsistent with the 
provisions of the Agreement, the provisions of this Supplement will govern, and the amended, contradicted, 
superseded or inconsistent provisions will be amended accordingly. 

The General Conditions for Professional Services are amended as follows:   

GC-1 PERFORMANCE BY CONSULTANT,

1.1 Qualifications and Expertise Representations by Consultant 
Section 1.3 is hereby deleted in its entirety and replaced with the following: 

1.1 Qualifications and Expertise Representations by Consultant 
Consultant represents that its officers and employees have the necessary knowledge, skill and 
expertise to manage and perform the Services required by this Agreement. Consultant warrants that 
its officers and employees comply with all of the federal, state and local laws and regulations to the 
extent applicable to their respective performance of the Services. Consultant and approved 
subcontractors shall hold such current and valid contractor’s or professional licenses as required by 
law to perform the Services in the state in which the Services are to be performed under this 
Agreement, for the term of the Agreement. Consultant represents that it has obtained and holds all 
of the permits and certificates that are necessary under the law as a precondition to the performance 
of the Services. 

1.3. Delegation and Subcontracting 

Section 1.3 is hereby deleted in its entirety and replaced with the following: 

1.3. Delegation and Subcontracting 

Consultant shall not (by contract, operation of law or otherwise) delegate or subcontract 
performance of any Services to any other person or entity without the prior written consent of 
Avista, except Vendor may without the prior written consent of Avista subcontract any or all of its 
obligations hereunder to Strands Energy Pvt. Ltd. Any such delegation or subcontracting without 
Avista’s prior written consent will be voidable at Avista’s option. No delegation or subcontracting 
of performance of any of the Services, with or without Avista’s prior written consent, will relieve 
Consultant of its responsibility to perform the Services in accordance with this Agreement. 

1.4. Consultant Employees 
Section 1.4 is hereby deleted in its entirety and replaced with the following: 
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Exhibit E
Supplement to the 

General Conditions for Services Agreements 

In each instance in which the provisions of this Supplement contradict or are inconsistent with the
provisions of the Agreement, the provisions of this Supplement will govern, and the amended, contradicted, 
superseded or inconsistent provisions will be amended accordingly.

The General Conditions for Professional Services are amended as follows: 

GC-1 PERFORMANCE BY CONSULTANT,

1.1 Qualifications and Expertise Representations by Consultant
Section 1.3 is hereby deleted in its entirety and replaced with the following:

1.1 Qualifications and Expertise Representations by Consultant
Consultant represents that its officers and employees have the necessary knowledge, skill and 
expertise to manage and perform the Services required by this Agreement. Consultant warrants that 
its officers and employees comply with all of the federal, state and local laws and regulations to the
extent applicable to their respective performance of the Services. Consultant and approved 
subcontractors shall hold such current and valid contractor’s or professional licenses as required by 
law to perform the Services in the state in which the Services are to be performed under this
Agreement, for the term of the Agreement. Consultant represents that it has obtained and holds all 
of the permits and certificates that are necessary under the law as a precondition to the performance
of the Services. 

1.3. Delegation and Subcontracting 

Section 1.3 is hereby deleted in its entirety and replaced with the following:

1.3. Delegation and Subcontracting

Consultant shall not (by contract, operation of law or otherwise) delegate or subcontract 
performance of any Services to any other person or entity without the prior written consent of 
Avista, except Vendor may without the prior written consent of Avista subcontract any or all of its 
obligations hereunder to Strands Energy Pvt. Ltd. Any such delegation or subcontracting without 
Avista’s prior written consent will be voidable at Avista’s option. No delegation or subcontracting 
of performance of any of the Services, with or without Avista’s prior written consent, will relieve 
Consultant of its responsibility to perform the Services in accordance with this Agreement.

1.4. Consultant Employees 
Section 1.4 is hereby deleted in its entirety and replaced with the following:



1.4. Consultant Employees 
Consultant shall not employ any Avista employee to perform any of the Services. Consultant shall 
employ persons to perform the Services who are reasonably experienced and reasonably qualified 
to perform the same. If reasonably requested to do so by Avista, Consultant shall remove from 
performance of the Services any person that is incompetent, careless or otherwise objectionable. 
Consultant shall be solely responsible for meeting all training, supervisory, inspection, certification 
and retraining requirements reasonably necessary to enable its employees and/or the employees of 
its subcontractors to safely and competently complete the Services, including, without limitation, 
any laws or regulations applicable to the Services. 

1.6. Compliance with Laws and Regulations 

Section 1.6.1 is hereby deleted in its entirety and replaced with the following: 

1.6.1. As a federal contractor Avista must comply with the provisions of certain federal regulations 
and include such provisions in its contracts and purchase orders. To the extent applicable to the 
Services applicable under this Agreement, Consultant shall comply, and shall ensure that 
Consultant's suppliers and subcontractors of every tier comply, with all applicable laws, ordinances, 
rules, regulations, orders, licenses, permits and other requirements, in effect now or in the future, 
of any governmental authority. Consultant shall furnish such documents to Avista as may be 
required to effect or evidence such compliance.  

Section 1.6.3 is hereby deleted in its entirety and replaced with the following: 

1.6.3 Upon request by Avista, Consultant shall provide Avista and any federal or state agency 
reasonable access to (and the right to examine, audit and copy) such information and records to the 
extent necessary to provide verification of Consultant’s compliance with federal and state 
regulations applicable to Consultant’s performance under this Agreement.

1.7. Correction of Non-Compliant Services or Deliverables 

Section 1.7 is hereby deleted in its entirety and replaced with the following: 

1.7. Correction of Non-Compliant Services or Deliverables  

Consultant shall, at its expense, use commercially reasonable efforts to promptly correct any 
Services furnished or Deliverables that are non-compliant with the requirements of this Agreement. 
Consultant's obligation to use commercially reasonable efforts to correct non-compliances will not 
in any way limit or qualify any other obligation of Consultant under this Agreement. 

GC-2 CHANGES IN THE AGREEMENT 

2.1 Change Orders 

Section 2.1 is hereby deleted in its entirety and replaced with the following: 

2.1 Change Orders After the Effective Date of the Agreement, no amendment or 
modification of the provisions of the Agreement will be effective unless made by written 
Amendment or Change Order executed by both Parties. Changes, additions to, or deletions of 
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1.4. Consultant Employees 
Consultant shall not employ any Avista employee to perform any of the Services. Consultant shall 
employ persons to perform the Services who are reasonably experienced and reasonably qualified 
to perform the same. If reasonably requested to do so by Avista, Consultant shall remove from 
performance of the Services any person that is incompetent, careless or otherwise objectionable. 
Consultant shall be solely responsible for meeting all training, supervisory, inspection, certification 
and retraining requirements reasonably necessary to enable its employees and/or the employees of 
its subcontractors to safely and competently complete the Services, including, without limitation,
any laws or regulations applicable to the Services.

1.6. Compliance with Laws and Regulations

Section 1.6.1 is hereby deleted in its entirety and replaced with the following:

1.6.1. As a federal contractor Avista must comply with the provisions of certain federal regulations
and include such provisions in its contracts and purchase orders. To the extent applicable to the
Services applicable under this Agreement, Consultant shall comply, and shall ensure that 
Consultant's suppliers and subcontractors of every tier comply, with all applicable laws, ordinances, 
rules, regulations, orders, licenses, permits and other requirements, in effect now or in the future,
of any governmental authority. Consultant shall furnish such documents to Avista as may be 
required to effect or evidence such compliance. 

Section 1.6.3 is hereby deleted in its entirety and replaced with the following:

1.6.3 Upon request by Avista, Consultant shall provide Avista and any federal or state agency 
reasonable access to (and the right to examine, audit and copy) such information and records to the
extent necessary to provide verification of Consultant’s compliance with federal and state
regulations applicable to Consultant’s performance under this Agreement.

1.7. Correction of Non-Compliant Services or Deliverables

Section 1.7 is hereby deleted in its entirety and replaced with the following:

1.7. Correction of Non-Compliant Services or Deliverables 

Consultant shall, at its expense, use commercially reasonable efforts to promptly correct any 
Services furnished or Deliverables that are non-compliant with the requirements of this Agreement.
Consultant's obligation to use commercially reasonable efforts to correct non-compliances will not 
in any way limit or qualify any other obligation of Consultant under this Agreement. 

GC-2 CHANGES IN THE AGREEMENT 

2.1 Change Orders

Section 2.1 is hereby deleted in its entirety and replaced with the following:

2.1 Change Orders After the Effective Date of the Agreement, no amendment or ff
modification of the provisions of the Agreement will be effective unless made by written 
Amendment or Change Order executed by both Parties. Changes, additions to, or deletions of 



the Statement of Work, Specifications, Compensation or Schedules and/or Deliverables, will 
be accomplished by written Change Orders issued by Avista and signed by both Avista and 
Consultant. If any change made pursuant to an executed Change Order results in a decrease in 
the Services to be performed, Consultant will not be entitled to anticipated profit on Services 
not performed. 

GC-3 INDEMNITY 

Section 3.1 is hereby deleted in its entirety and replaced with the following: 

3.1 Indemnity - General 
 Each Party shall indemnify and defend the other Party, their directors, officers, employees, and 

agents (collectively "Indemnitees") from any and all losses, costs, and damages of every kind and 
description, including reasonable attorneys' fees, arising out of any claim, demand or suit brought 
or made by any third party against any of the Indemnitees to the extent resulting from, arising out 
of, or in any way connected with any negligent act or omission of the indemnifying Party, its 
employees, agents, representatives, or subcontractors of any tier, their employees, agents, or 
representatives in the performance or nonperformance of such indemnifying Party’s obligations or 
the exercise of such indemnifying Party’s rights under this Agreement or in any way related to this 
Agreement. 

Section 3.2 is hereby deleted in its entirety.  

Section 3.3 is hereby deleted in its entirety and replaced with the following: 

3.3. Indemnity - Infringement or Wrongful Use  

(a) Indemnity. Consultant shall have the obligation to defend (and the right to control the 
defense of) any claim, action, suit or proceeding (each a “Claim”) brought against Avista to the 
extent it alleges that any Software (an “Infringing Item”) infringes a U.S. copyright or a U.S. patent. 
Consultant shall indemnify Avista against any final judgment entered in respect of such a Claim by 
a court of competent jurisdiction and against any settlements arising out of such a Claim. 
Consultant’s obligations to defend a Claim and indemnify Avista are contingent upon: (i) Avista 
notifying Consultant promptly in writing of the Claim or threat thereof, (ii) Avista giving 
Consultant full and exclusive authority for the conduct of the defense and settlement of the Claim 
and any subsequent appeal, and (iii) Avista giving Consultant all information and assistance 
reasonably requested by Consultant in connection with the conduct of the defense and settlement 
of the Claim and any subsequent appeal.  

(b) Remedies. Subject to Consultant’s obligation set forth in 3.3 (a) above, if a Claim has been 
made, or in Consultant’s opinion is likely to be commenced, Avista agrees to permit Consultant, at 
its option and expense, either to: (i) procure for Avista the right to continue using the Infringing 
Item, (ii) replace or modify the Infringing Item so that it becomes non-infringing, or (iii) upon 
reasonable notice terminate Avista’s license to use the Infringing Item, in which case Avista will 
destroy the Infringing Item and Consultant will refund to Avista the fees paid with respect to the 
Infringing Item, as depreciated or amortized by an equal annual amount over three years from the 
date such Infringing Item is installed and operational. 
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the Statement of Work, Specifications, Compensation or Schedules and/or Deliverables, will 
be accomplished by written Change Orders issued by Avista and signed by both Avista and
Consultant. If any change made pursuant to an executed Change Order results in a decrease in
the Services to be performed, Consultant will not be entitled to anticipated profit on Services
not performed. 

GC-3 INDEMNITY

Section 3.1 is hereby deleted in its entirety and replaced with the following:

3.1 Indemnity - General 
Each Party shall indemnify and defend the other Party, their directors, officers, employees, and 
agents (collectively "Indemnitees") from any and all losses, costs, and damages of every kind and 
description, including reasonable attorneys' fees, arising out of any claim, demand or suit brought 
or made by any third party against any of the Indemnitees to the extent resulting from, arising out 
of, or in any way connected with any negligent act or omission of the indemnifying Party, its 
employees, agents, representatives, or subcontractors of any tier, their employees, agents, or 
representatives in the performance or nonperformance of such indemnifying Party’s obligations or 
the exercise of such indemnifying Party’s rights under this Agreement or in any way related to this 
Agreement. 

Section 3.2 is hereby deleted in its entirety. 

Section 3.3 is hereby deleted in its entirety and replaced with the following:

3.3. Indemnity - Infringement or Wrongful Use 

(a) Indemnity. Consultant shall have the obligation to defend (and the right to control the
defense of) any claim, action, suit or proceeding (each a “Claim”) brought against Avista to the 
extent it alleges that any Software (an “Infringing Item”) infringes a U.S. copyright or a U.S. patent.
Consultant shall indemnify Avista against any final judgment entered in respect of such a Claim by
a court of competent jurisdiction and against any settlements arising out of such a Claim. 
Consultant’s obligations to defend a Claim and indemnify Avista are contingent upon: (i) Avista 
notifying Consultant promptly in writing of the Claim or threat thereof, (ii) Avista giving
Consultant full and exclusive authority for the conduct of the defense and settlement of the Claim 
and any subsequent appeal, and (iii) Avista giving Consultant all information and assistance 
reasonably requested by Consultant in connection with the conduct of the defense and settlement 
of the Claim and any subsequent appeal.  

(b) Remedies. Subject to Consultant’s obligation set forth in 3.3 (a) above, if a Claim has been 
made, or in Consultant’s opinion is likely to be commenced, Avista agrees to permit Consultant, at 
its option and expense, either to: (i) procure for Avista the right to continue using the Infringing
Item, (ii) replace or modify the Infringing Item so that it becomes non-infringing, or (iii) upon 
reasonable notice terminate Avista’s license to use the Infringing Item, in which case Avista will
destroy the Infringing Item and Consultant will refund to Avista the fees paid with respect to the
Infringing Item, as depreciated or amortized by an equal annual amount over three years from the 
date such Infringing Item is installed and operational.



(c) Limitation. Notwithstanding the foregoing, Consultant has no liability for, and Avista shall 
indemnity, defend and hold harmless Consultant for any losses, damages, liabilities, costs and 
expenses arising out of or in connection with, any Claim arising from: (i) the combination, 
operation, or use of the Infringing Item with any hardware, software or other material or service 
not supplied by Consultant or otherwise expressly contemplated by the Statement of Work, (ii) the 
alteration or modification of any Infringing Item by any party other than Consultant or as authorized 
by Consultant in this Agreement, (iii) Consultant’s compliance with Avista’s designs, 
specifications, or instructions, (iv) Avista’s use of the Infringing Item after Consultant has informed 
Avista of modifications or changes in the Infringing Item required to avoid a Claim, or (v) use of 
the Infringing Item in a manner not authorized by Consultant. 

(d) Exclusive Remedy. THIS SECTION 3.3 STATES THE ENTIRE OBLIGATION OF 
CONSULTANT, AND THE EXCLUSIVE REMEDY OF AVISTA, IN RESPECT OF ANY 
INFRINGEMENT OR ALLEGED INFRINGEMENT OF ANY INFRINGING ITEM OR ANY 
INTELLECTUAL PROPERTY OR PROPRIETARY RIGHTS.   

Section 3.4 is hereby deleted in its entirety. 

GC- 4  CONFIDENTIALITY OBLIGATIONS  

Section 4.1 is hereby deleted in its entirety and replaced with the following:  
4.1 Each Party acknowledges that it may come into contact with or possession of Confidential 
Information belonging to the other Party during the course of this Agreement. Confidential 
Information acquired by, or disclosed to, any employee, agent, or representative of a Party is 
deemed to have been acquired by, or disclosed to, such Party.  “Confidential Information” shall 
mean any information relating to, disclosed, accessed, received or collected (in each case, by or 
on behalf, of a Party) in the performance of this Agreement that should be reasonably understood 
to be confidential to a Party given the nature of the information or the circumstances governing its 
disclosure, including, without limitation, the Software or any other computer programs, 
techniques, methods, rules, algorithms, procedures, protocols, forms, instructions, trade secrets, 
copyrights, patents, customer information, employee information, financial performance 
information and any other proprietary information used in connection with, or in any way relating 
to, the Services provided or the activities of each Party.

Section 4.2 is hereby deleted in its entirety and replaced with the following: 

4.2. Each Party agrees not to divulge, disclose, or otherwise make available in any form to any 
person or entity, Confidential Information of the other Party unless: (i) the Confidential Information 
was already known to the receiving Party at the time of the disclosure; (ii) the Confidential 
Information was in the public domain at the time it was disclosed to the receiving Party; (iii) the 
Confidential Information was obtained by the receiving Party from a third party who was not 
prohibited from making the disclosure; (iv) the receiving Party is required to disclose the 
Confidential Information to comply with any applicable law, regulation, ruling or order; or (v) as 
may be necessary for the receiving Party to comply with requests for disclosure as required by law, 
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(c) Limitation. Notwithstanding the foregoing, Consultant has no liability for, and Avista shall 
indemnity, defend and hold harmless Consultant for any losses, damages, liabilities, costs and 
expenses arising out of or in connection with, any Claim arising from: (i) the combination, 
operation, or use of the Infringing Item with any hardware, software or other material or service
not supplied by Consultant or otherwise expressly contemplated by the Statement of Work, (ii) the
alteration or modification of any Infringing Item by any party other than Consultant or as authorized 
by Consultant in this Agreement, (iii) Consultant’s compliance with Avista’s designs, 
specifications, or instructions, (iv) Avista’s use of the Infringing Item after Consultant has informed 
Avista of modifications or changes in the Infringing Item required to avoid a Claim, or (v) use of 
the Infringing Item in a manner not authorized by Consultant. 

(d) Exclusive Remedy. THIS SECTION 3.3 STATES THE ENTIRE OBLIGATION OF 
CONSULTANT, AND THE EXCLUSIVE REMEDY OF AVISTA, IN RESPECT OF ANY
INFRINGEMENT OR ALLEGED INFRINGEMENT OF ANY INFRINGING ITEM OR ANY
INTELLECTUAL PROPERTY OR PROPRIETARY RIGHTS. 

Section 3.4 is hereby deleted in its entirety. 

GC- 4  CONFIDENTIALITY OBLIGATIONS 

Section 4.1 is hereby deleted in its entirety and replaced with the following: 
4.1 Each Party acknowledges that it may come into contact with or possession of Confidential
Information belonging to the other Party during the course of this Agreement. Confidential 
Information acquired by, or disclosed to, any employee, agent, or representative of a Party is 
deemed to have been acquired by, or disclosed to, such Party.  “Confidential Information” shall 
mean any information relating to, disclosed, accessed, received or collected (in each case, by or 
on behalf, of a Party) in the performance of this Agreement that should be reasonably understood 
to be confidential to a Party given the nature of the information or the circumstances governing its
disclosure, including, without limitation, the Software or any other computer programs,
techniques, methods, rules, algorithms, procedures, protocols, forms, instructions, trade secrets,
copyrights, patents, customer information, employee information, financial performance 
information and any other proprietary information used in connection with, or in any way relating 
to, the Services provided or the activities of each Party.

Section 4.2 is hereby deleted in its entirety and replaced with the following:

4.2. Each Party agrees not to divulge, disclose, or otherwise make available in any form to any 
person or entity, Confidential Information of the other Party unless: (i) the Confidential Information 
was already known to the receiving Party at the time of the disclosure; (ii) the Confidential 
Information was in the public domain at the time it was disclosed to the receiving Party; (iii) the
Confidential Information was obtained by the receiving Party from a third party who was not 
prohibited from making the disclosure; (iv) the receiving Party is required to disclose the 
Confidential Information to comply with any applicable law, regulation, ruling or order; or (v) as
may be necessary for the receiving Party to comply with requests for disclosure as required by law,



in which case the receiving Party will take reasonable steps to protect the confidential nature of the 
Confidential Information. 

Section 4.3 is hereby deleted in its entirety and replaced with the following: 

4.3. In the event that disclosure is compelled by applicable law, regulation, ruling, or order, the 
receiving Party will provide the disclosing Party with prompt written notice so that the disclosing 
Party may seek a protective order or other appropriate remedy.  Each Party shall instruct its 
employees and agents to protect Confidential Information of the other Party using the same care 
and discretion that it would use with respect to its own Confidential Information.  Furthermore, 
each Party agrees not to use Confidential Information of the other Party for any purpose other than 
the performance of this Agreement. 

Section 4.4 is hereby deleted in its entirety and not replaced.  

Section 4.5 is hereby deleted in its entirety and replaced with the following: 

4.5 Each Party agrees to hold the terms of this Agreement as Confidential Information and will 
not disclose said terms to third parties, except as may be necessary to its accountants, attorneys, tax 
advisors, insurance carriers and bankers. Unless stated to the contrary otherwise in this Agreement, 
upon the disclosing Party’s request, the receiving Party shall return to the disclosing Party, or 
destroy, all documents or other materials containing the disclosing Party’s Confidential Information 
and the receiving Party shall retain no copies; however, the foregoing shall not require alteration, 
modification, deletion or destruction of computer backup media made in the ordinary course of 
business or prevent the retention of one archival copy of the Confidential Information, so long as 
such media and archival copy are maintained in confidence. Within two weeks after receipt of such 
request the receiving Party shall certify to the disclosing Party, in writing, that all materials 
containing the disclosing Party’s Confidential Information in its possession have either been 
returned to the disclosing Party or destroyed. 

Section 4.6 is hereby deleted in its entirety and replaced with the following: 

4.6. Each Party shall ensure that employees performing Services or exposed to Confidential 
Information under this Agreement have executed written agreements containing appropriate non-
disclosure and intellectual property ownership provisions sufficient to enable such Party to comply 
with the confidentiality and non-disclosure provisions of this Agreement.

Section 4.7 is hereby deleted in its entirety and replaced with the following:  

4.7. The Parties acknowledge that the unauthorized disclosure of Confidential Information as 
defined in this Agreement may give rise to irreparable injury, which may not be adequately 
compensated by monetary damages. Accordingly in the event of a breach, or a threatened breach,  
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in which case the receiving Party will take reasonable steps to protect the confidential nature of the 
Confidential Information. 

Section 4.3 is hereby deleted in its entirety and replaced with the following:

4.3. In the event that disclosure is compelled by applicable law, regulation, ruling, or order, the 
receiving Party will provide the disclosing Party with prompt written notice so that the disclosing 
Party may seek a protective order or other appropriate remedy. Each Party shall instruct its 
employees and agents to protect Confidential Information of the other Party using the same care 
and discretion that it would use with respect to its own Confidential Information.  Furthermore,
each Party agrees not to use Confidential Information of the other Party for any purpose other than 
the performance of this Agreement. 

Section 4.4 is hereby deleted in its entirety and not replaced. 

Section 4.5 is hereby deleted in its entirety and replaced with the following: 

4.5 Each Party agrees to hold the terms of this Agreement as Confidential Information and will 
not disclose said terms to third parties, except as may be necessary to its accountants, attorneys, tax
advisors, insurance carriers and bankers. Unless stated to the contrary otherwise in this Agreement,
upon the disclosing Party’s request, the receiving Party shall return to the disclosing Party, or 
destroy, all documents or other materials containing the disclosing Party’s Confidential Information 
and the receiving Party shall retain no copies; however, the foregoing shall not require alteration,
modification, deletion or destruction of computer backup media made in the ordinary course of 
business or prevent the retention of one archival copy of the Confidential Information, so long as
such media and archival copy are maintained in confidence. Within two weeks after receipt of such 
request the receiving Party shall certify to the disclosing Party, in writing, that all materials 
containing the disclosing Party’s Confidential Information in its possession have either been 
returned to the disclosing Party or destroyed.

Section 4.6 is hereby deleted in its entirety and replaced with the following:

4.6. Each Party shall ensure that employees performing Services or exposed to Confidential
Information under this Agreement have executed written agreements containing appropriate non-
disclosure and intellectual property ownership provisions sufficient to enable such Party to comply 
with the confidentiality and non-disclosure provisions of this Agreement.

Section 4.7 is hereby deleted in its entirety and replaced with the following: 

4.7. The Parties acknowledge that the unauthorized disclosure of Confidential Information as
defined in this Agreement may give rise to irreparable injury, which may not be adequately 
compensated by monetary damages. Accordingly in the event of a breach, or a threatened breach, 



of this Section 4, the non-breaching Party will be entitled to injunctive relief, in addition to any 
other remedies available at law or equity. 

GC – 5 INTELLECTUAL PROPERTY RIGHTS  

Section 5 is hereby deleted in its entirety and replaced with the following: 

5.1 To the extent that Consultant is performing Services and furnishing Deliverables under this Agreement 
related to Software (as defined in Exhibit D), Consultant grants Avista the right to use such Software in 
accordance with the Software License attached hereto as Exhibit D. 

5.2. All materials, products, code or methodologies developed or prepared for Avista by Consultant 
pursuant to the Agreement, other than Software (“Deliverables”), are the property of Avista and all title and 
interest in such will vest in Avista and will be deemed to be a work made for hire made in the course of the 
Services rendered under this Agreement. To the extent that title to any such Deliverables may not, by 
operation of law, vest in Avista or such works may not be considered works made for hire, all rights, title 
and interest in such Deliverables are irrevocably assigned to Avista by Consultant. All such Deliverables 
will be owned exclusively by Avista, with Avista having the right to obtain and to hold in its own name, 
copyrights, registrations or such other protection, as may be appropriate to the subject matter, and any 
extensions and renewals of same. Consultant agrees to give Avista and any person designated by Avista 
reasonable assistance, at Avista’s expense, required to perfect the rights defined in this paragraph.

5.3. Notwithstanding anything to the contrary in this Agreement (including Section 5.2), the copyrights to 
all user manuals, training products, instructions and software manuals (the “Documents”) furnished by 
Consultant in connection with any Software, Deliverables or Services provided under this Agreement will 
remain the property of Consultant or Consultant‘s supplier(s). Avista may make copies of the Documents 
subject to the following: (i) the Documents may be used for backup or archival purposes, Avista 
employee training, support of Avista’s operational use of the Software, Deliverables and Services, and 
noncommercial purposes, (ii) the Documents may not be modified or altered in any way and (iii) all 
copies made must bear the copyright owner’s copyright notice.

GC-6 TERMINATION 

Section 6.1 Termination for Convenience is hereby deleted in its entirety and replaced with the following:  

6.1 Termination for Convenience Avista may at any time, by written notice to Consultant, terminate 
this Agreement as to all or any portion of the Services not then performed, whether or not Consultant is 
then in breach or default, upon 30 days’ prior written notice. Upon receipt of any such notice of termination, 
Consultant shall immediately stop performance of the Services to the extent specified in such notice. In the 
event of any termination of this Agreement, Consultant will be compensated for the Services completed in 
accordance with the Agreement at the time of termination and any actual costs incurred as a result of the 
termination.   
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of this Section 4, the non-breaching Party will be entitled to injunctive relief, in addition to any 
other remedies available at law or equity.

GC – 5 INTELLECTUAL PROPERTY RIGHTS –

Section 5 is hereby deleted in its entirety and replaced with the following:

5.1 To the extent that Consultant is performing Services and furnishing Deliverables under this Agreement 
related to Software (as defined in Exhibit D), Consultant grants Avista the right to use such Software in 
accordance with the Software License attached hereto as Exhibit D.

5.2. All materials, products, code or methodologies developed or prepared for Avista by Consultant 
pursuant to the Agreement, other than Software (“Deliverables”), are the property of Avista and all title and 
interest in such will vest in Avista and will be deemed to be a work made for hire made in the course of the 
Services rendered under this Agreement. To the extent that title to any such Deliverables may not, by 
operation of law, vest in Avista or such works may not be considered works made for hire, all rights, title
and interest in such Deliverables are irrevocably assigned to Avista by Consultant. All such Deliverables
will be owned exclusively by Avista, with Avista having the right to obtain and to hold in its own name,
copyrights, registrations or such other protection, as may be appropriate to the subject matter, and any 
extensions and renewals of same. Consultant agrees to give Avista and any person designated by Avista 
reasonable assistance, at Avista’s expense, required to perfect the rights defined in this paragraph.

5.3. Notwithstanding anything to the contrary in this Agreement (including Section 5.2), the copyrights to
all user manuals, training products, instructions and software manuals (the “Documents”) furnished by 
Consultant in connection with any Software, Deliverables or Services provided under this Agreement will
remain the property of Consultant or Consultant‘s supplier(s). Avista may make copies of the Documents 
subject to the following: (i) the Documents may be used for backup or archival purposes, Avista 
employee training, support of Avista’s operational use of the Software, Deliverables and Services, and 
noncommercial purposes, (ii) the Documents may not be modified or altered in any way and (iii) all 
copies made must bear the copyright owner’s copyright notice.

GC-6 TERMINATION

Section 6.1 Termination for Convenience is hereby deleted in its entirety and replaced with the following: 

6.1 Termination for Convenience Avista may at any time, by written notice to Consultant, terminate
this Agreement as to all or any portion of the Services not then performed, whether or not Consultant is 
then in breach or default, upon 30 days’ prior written notice. Upon receipt of any such notice of termination,
Consultant shall immediately stop performance of the Services to the extent specified in such notice. In the 
event of any termination of this Agreement, Consultant will be compensated for the Services completed in 
accordance with the Agreement at the time of termination and any actual costs incurred as a result of the
termination. 



Section 6.2 Termination for Cause is hereby deleted in its entirety and replaced with the following:  

6.2 Termination for Cause Either Party may terminate this Agreement at any time upon 30 days’ prior 
written notice in the event of a material breach by the other Party, provided the breaching Party has not 
cured such breach during such 30-day period. A material breach includes, without limitation, a material 
breach of any warranty, insolvency, bankruptcy, general assignment for the benefit of creditors, or 
becoming the subject of any proceeding commenced under any statute or law for the relief of debtors, or if 
a receiver, trustee or liquidator of any property or income of either Party is appointed, or if Consultant is 
not materially performing the Services in accordance with this Agreement. 

Section 6.3 Termination Assistance is hereby deleted in its entirety and replaced with the following:  

6.3 Termination Assistance In the event the Agreement is terminated prior to the completion of the 
Services, Consultant shall provide reasonable termination assistance to Avista to affect the orderly transfer 
of information and performance responsibility to the new service provider selected by Avista. Any such 
transition services, and the applicable rates therefor, shall be mutually agreed upon by the Parties in a 
statement of work. 

8.1 Assignment by Consultant 
Section 8.1 is hereby deleted in its entirety and replaced with the following: 

8.1 Neither Party shall assign this Agreement or any right or interest in this Agreement without 
the prior written consent of the other Party.  Such assignment without the other Party’s prior written 
consent: (i) shall be voidable at such other Party’s option, and (ii) shall not relieve either Party from 
its obligations under this Agreement. 

8.2 Assignment by Avista 
Section 8.2 is hereby deleted in its entirety and replaced with the following: 

8.2 Notwithstanding Section 8.1, either Party may assign this Agreement without consent to 
an affiliate or subsidiary or to a successor which acquires all or substantially all of the property and 
assets of such Party. Subject to Section 8.1, this Agreement will be fully binding upon, inure to the 
benefit of and be enforceable by the successors, assigns and legal representatives of the respective 
Parties to this Agreement. 

8.3 Conflict of Interest 

Section 8.3 is hereby deleted in its entirety and replaced with the following: 

8.3 Contractor represents that it is not aware of the existence of any relationship, family, or 
business (contractual or otherwise) between themselves, their principals, officers or employees and 
Avista, its directors, officers or employees; and it will not perform any work for or enter into any 
contract with any such entity that conflicts with its contractual, professional, equitable or other 
obligations to Avista without first obtaining the written approval of Avista. Notwithstanding any 
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Section 6.2 Termination for Cause is hereby deleted in its entirety and replaced with the following: 

6.2 Termination for Cause Either Party may terminate this Agreement at any time upon 30 days’ prior 
written notice in the event of a material breach by the other Party, provided the breaching Party has not 
cured such breach during such 30-day period. A material breach includes, without limitation, a material 
breach of any warranty, insolvency, bankruptcy, general assignment for the benefit of creditors, or 
becoming the subject of any proceeding commenced under any statute or law for the relief of debtors, or if 
a receiver, trustee or liquidator of any property or income of either Party is appointed, or if Consultant is
not materially performing the Services in accordance with this Agreement. 

Section 6.3 Termination Assistance is hereby deleted in its entirety and replaced with the following: 

6.3 Termination Assistance In the event the Agreement is terminated prior to the completion of the 
Services, Consultant shall provide reasonable termination assistance to Avista to affect the orderly transfer 
of information and performance responsibility to the new service provider selected by Avista. Any such 
transition services, and the applicable rates therefor, shall be mutually agreed upon by the Parties in a 
statement of work.

8.1 Assignment by Consultant
Section 8.1 is hereby deleted in its entirety and replaced with the following:

8.1 Neither Party shall assign this Agreement or any right or interest in this Agreement without 
the prior written consent of the other Party.  Such assignment without the other Party’s prior written 
consent: (i) shall be voidable at such other Party’s option, and (ii) shall not relieve either Party from 
its obligations under this Agreement.

8.2 Assignment by Avista
Section 8.2 is hereby deleted in its entirety and replaced with the following:

8.2 Notwithstanding Section 8.1, either Party may assign this Agreement without consent to 
an affiliate or subsidiary or to a successor which acquires all or substantially all of the property and 
assets of such Party. Subject to Section 8.1, this Agreement will be fully binding upon, inure to the
benefit of and be enforceable by the successors, assigns and legal representatives of the respective
Parties to this Agreement.

8.3 Conflict of Interest 

Section 8.3 is hereby deleted in its entirety and replaced with the following:

8.3 Contractor represents that it is not aware of the existence of any relationship, family, or 
business (contractual or otherwise) between themselves, their principals, officers or employees and 
Avista, its directors, officers or employees; and it will not perform any work for or enter into any
contract with any such entity that conflicts with its contractual, professional, equitable or other 
obligations to Avista without first obtaining the written approval of Avista. Notwithstanding any 



of the foregoing, this Section 8.3 shall not restrict or limit Contractor in its ability to sell, license, 
perform or otherwise provide any or all of its services or products to any third party on terms and 
for consideration determined in the sole discretion of Contractor provided that Contractor complies 
with the confidentiality and intellectual property rights provisions of this Agreement.  

8.9. Severability and Waiver of Provisions 
Section 8.9 is hereby deleted in its entirety and replaced with the following:  

8.9 The invalidity or unenforceability of any provision of the Agreement will not affect any 
other provisions; this Agreement will be construed in all respects as if such invalid or unenforceable 
provisions were omitted. The failure of either Party to insist upon or enforce strict performance by 
the other Party of any of provisions or to exercise any rights under this Agreement will not be 
construed as a waiver or relinquishment to any extent of its right to assert or rely upon any such 
provisions or rights in that or any other instance; rather, the same will be and remain in full force 
and effect. 

8.11 Time is of the Essence  
Section 8.11 is hereby deleted in its entirety. 

8.13 Survival is hereby deleted in its entirety and replaced with the following:  

8.13 Any provisions of this Agreement that, by their sense and context, are intended to survive 
performance by either or both Parties pursuant to the Agreement will survive the completion of 
performance and termination of this Agreement.  

8.17 Force Majeure  
A new Section 8.17 is hereby added as follows:  

8.17 Force Majeure.   Except for the obligation to pay monies due and owing, if either Party is 
rendered wholly or partially unable to perform its obligations under the Agreement due to 
circumstances beyond its reasonable control, including without limitation acts of God, acts of a 
public enemy, fire, flood and strike (“Force Majeure Event” or “Event”), that Party shall be excused 
from whatever performance is affected by such Event and shall not be liable for non-performance, 
provided that notice of the Event is given to the other Party within a reasonable time period.  The 
Party affected by the Force Majeure Event shall use its reasonable best efforts to correct and 
minimize the duration of such Event. 

8.18 Disclaimer  
A new Section 8.18 is hereby added as follows:  

8.18 Disclaimer. CONSULTANT HEREBY DISCLAIMS AND AVISTA WAIVES ALL 
REPRESENTATIONS, CONDITIONS AND WARRANTIES (WHETHER EXPRESS, 
IMPLIED, OR STATUTORY), INCLUDING WITHOUT LIMITATION ANY WARRANTY OR 
CONDITION (A) OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, 
SATISFACTORY QUALITY, QUIET ENJOYMENT, ACCURACY, OR WITH RESPECT TO 
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of the foregoing, this Section 8.3 shall not restrict or limit Contractor in its ability to sell, license, 
perform or otherwise provide any or all of its services or products to any third party on terms and 
for consideration determined in the sole discretion of Contractor provided that Contractor complies
with the confidentiality and intellectual property rights provisions of this Agreement. 

8.9. Severability and Waiver of Provisions 
Section 8.9 is hereby deleted in its entirety and replaced with the following: 

8.9 The invalidity or unenforceability of any provision of the Agreement will not affect any 
other provisions; this Agreement will be construed in all respects as if such invalid or unenforceable
provisions were omitted. The failure of either Party to insist upon or enforce strict performance by 
the other Party of any of provisions or to exercise any rights under this Agreement will not be
construed as a waiver or relinquishment to any extent of its right to assert or rely upon any such 
provisions or rights in that or any other instance; rather, the same will be and remain in full force 
and effect. 

8.11 Time is of the Essence 
Section 8.11 is hereby deleted in its entirety.

8.13 Survival is hereby deleted in its entirety and replaced with the following: 

8.13 Any provisions of this Agreement that, by their sense and context, are intended to survive 
performance by either or both Parties pursuant to the Agreement will survive the completion of 
performance and termination of this Agreement. 

8.17 Force Majeure 
A new Section 8.17 is hereby added as follows: 

8.17 Force Majeure. Except for the obligation to pay monies due and owing, if either Party is 
rendered wholly or partially unable to perform its obligations under the Agreement due to
circumstances beyond its reasonable control, including without limitation acts of God, acts of a
public enemy, fire, flood and strike (“Force Majeure Event” or “Event”), that Party shall be excused 
from whatever performance is affected by such Event and shall not be liable for non-performance,
provided that notice of the Event is given to the other Party within a reasonable time period.  The
Party affected by the Force Majeure Event shall use its reasonable best efforts to correct and 
minimize the duration of such Event. 

8.18 Disclaimer 
A new Section 8.18 is hereby added as follows: 

8.18 Disclaimer. CONSULTANT HEREBY DISCLAIMS AND AVISTA WAIVES ALL 
REPRESENTATIONS, CONDITIONS AND WARRANTIES (WHETHER EXPRESS, 
IMPLIED, OR STATUTORY), INCLUDING WITHOUT LIMITATION ANY WARRANTY OR 
CONDITION (A) OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, 
SATISFACTORY QUALITY, QUIET ENJOYMENT, ACCURACY, OR WITH RESPECT TO



THE RESULTS THAT MAY BE OBTAINED THROUGH USE OF THE DELIVERABLES OR 
SERVICES, OR (B) ARISING FROM ANY COURSE OF DEALING, COURSE OF 
PERFORMANCE, OR USAGE IN THE INDUSTRY. 

8.19 Limitation of Liability  
A new Section 8.19 is hereby added as follows: 

8.19 Limitation of Liability. TO THE MAXIMUM EXTENT PERMITTED BY 
APPLICABLE LAW, IN NO EVENT SHALL EITHER PARTY OR ITS AFFILIATES, 
OFFICERS, DIRECTORS, EMPLOYEES, AND AGENTS BE LIABLE TO THE OTHER 
PARTY FOR ANY SPECIAL, INDIRECT, RELIANCE, INCIDENTAL, PUNITIVE OR 
CONSEQUENTIAL DAMAGES OF ANY KIND, LOST PROFITS, LOST REVENUE, OR 
LOSS OF BUSINESS, WHETHER ARISING IN CONTRACT, TORT OR OTHERWISE, EVEN 
IF THE PARTIES OR THEIR AFFILIATES, OFFICERS, DIRECTORS, EMPLOYEES, 
AGENTS AND SUPPLIERS HAVE BEEN NOTIFIED OF THE POSSIBILITY THEREOF. THE 
AGGREGATE LIABILITY OF EACH PARTY, ITS AFFILIATES, OFFICERS, DIRECTORS, 
EMPLOYEES, AGENTS AND SUPPLIERS FOR CLAIMS ARISING UNDER THIS 
AGREEMENT OR OTHERWISE SHALL BE LIMITED TO THE FEES PAID AND PAYABLE 
TO CONSULTANT UNDER THIS AGREEMENT. IN NO EVENT SHALL THIS SECTION 
8.19 APPLY TO (i) CONSULTANT’S OBLIGATION OF INFRINGEMENT 
INDEMNIFICATION AS OUTLINED IN SECTION 3.3 ABOVE, (ii) ANY OBLIGATION OR 
LIABILITY OF AVISTA ARISING UNDER EXHIBIT D; OR (iii) EITHER PARTY’S 
OBLIGATIONS OR LIABILITY ARISING UNDER SECTION 4. 

THE AGGREGATE LIABILITY OF EACH PARTY, ITS AFFILIATES, OFFICERS, 
DIRECTORS, EMPLOYEES, AGENTS AND SUPPLIERS FOR CLAIMS ARISING FROM 
DAMAGE TO TANGIBLE PROPERTY RESULTING FROM NEGLIGENCE OR WILLFUL 
MISCONDUCT OF A PARTY SHALL BE LIMITED TO TWO MILLION DOLLARS 
($2,000,000). 

Except as set forth in this Supplement, all other terms of the General Conditions for Services Agreements 
Revision REV 9/25/2015 shall govern the Agreement. 
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THE RESULTS THAT MAY BE OBTAINED THROUGH USE OF THE DELIVERABLES OR 
SERVICES, OR (B) ARISING FROM ANY COURSE OF DEALING, COURSE OF
PERFORMANCE, OR USAGE IN THE INDUSTRY.

8.19 Limitation of Liability 
A new Section 8.19 is hereby added as follows:

8.19 Limitation of Liability. TO THE MAXIMUM EXTENT PERMITTED BY 
APPLICABLE LAW, IN NO EVENT SHALL EITHER PARTY OR ITS AFFILIATES,
OFFICERS, DIRECTORS, EMPLOYEES, AND AGENTS BE LIABLE TO THE OTHER 
PARTY FOR ANY SPECIAL, INDIRECT, RELIANCE, INCIDENTAL, PUNITIVE OR 
CONSEQUENTIAL DAMAGES OF ANY KIND, LOST PROFITS, LOST REVENUE, OR 
LOSS OF BUSINESS, WHETHER ARISING IN CONTRACT, TORT OR OTHERWISE, EVEN 
IF THE PARTIES OR THEIR AFFILIATES, OFFICERS, DIRECTORS, EMPLOYEES, 
AGENTS AND SUPPLIERS HAVE BEEN NOTIFIED OF THE POSSIBILITY THEREOF. THE
AGGREGATE LIABILITY OF EACH PARTY, ITS AFFILIATES, OFFICERS, DIRECTORS, 
EMPLOYEES, AGENTS AND SUPPLIERS FOR CLAIMS ARISING UNDER THIS 
AGREEMENT OR OTHERWISE SHALL BE LIMITED TO THE FEES PAID AND PAYABLE 
TO CONSULTANT UNDER THIS AGREEMENT. IN NO EVENT SHALL THIS SECTION 
8.19 APPLY TO (i) CONSULTANT’S OBLIGATION OF INFRINGEMENT
INDEMNIFICATION AS OUTLINED IN SECTION 3.3 ABOVE, (ii) ANY OBLIGATION OR 
LIABILITY OF AVISTA ARISING UNDER EXHIBIT D; OR (iii) EITHER PARTY’S 
OBLIGATIONS OR LIABILITY ARISING UNDER SECTION 4.

THE AGGREGATE LIABILITY OF EACH PARTY, ITS AFFILIATES, OFFICERS,
DIRECTORS, EMPLOYEES, AGENTS AND SUPPLIERS FOR CLAIMS ARISING FROM 
DAMAGE TO TANGIBLE PROPERTY RESULTING FROM NEGLIGENCE OR WILLFUL 
MISCONDUCT OF A PARTY SHALL BE LIMITED TO TWO MILLION DOLLARS
($2,000,000). 

Except as set forth in this Supplement, all other terms of the General Conditions for Services Agreements
Revision REV 9/25/2015 shall govern the Agreement.
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RESULTS OF OPERATIONS Report ID: AVISTA UTILITIES
ELECTRIC ALLOCATION PERCENTAGES E-ALL-12A
For Twelve Months Ended December 31, 2016
Average of Monthly Averages Basis

Basis Ref Description Based on Data from: System Washington Idaho

1 Input Production/Transmission  Ratio 01-01-2016 thru 12-31-2016 100.000% 65.730% 34.270%  

Input Number of Customers - AMA 01-01-2016 thru 12-31-2016 374,507 245,916 128,591
2   Percent 100.000% 65.664% 34.336%

E-OPS Direct Distribution Operating Expense 01-01-2016 thru 12-31-2016 23,251,240 15,470,596 7,780,644
3   Percent 100.000% 66.537% 33.463%

Input Jurisdictional 4-Factor Ratio 01-01-2016 thru 12-31-2016
   Direct O & M Accts 500 - 598 19,878,625 13,041,456 6,837,169
   Direct O & M Accts 901 - 935 27,163,365 19,773,487 7,389,878
Total 47,041,990 32,814,943 14,227,047
Percentage 100.000% 69.757% 30.243%

   Direct Labor Accts 500 - 598 13,100,158 8,869,997 4,230,161
   Direct Labor Accts 901 - 935 6,332,021 4,979,448 1,352,573
Total 19,432,179 13,849,445 5,582,734
Percentage 100.000% 71.271% 28.729%

   Number of Customers 377,285 247,777 129,508
Percentage 100.000% 65.674% 34.326%

   Net Direct Plant 1,072,965,542 712,213,744 360,751,798
Percentage 100.000% 66.378% 33.622%

Total Percentages 400.000% 273.079% 126.921%
4   Percent 100.000% 68.270% 31.730%
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RESULTS OF OPERATIONS Report ID: AVISTA UTILITIES
ELECTRIC ALLOCATION PERCENTAGES E-ALL-12A
For Twelve Months Ended December 31, 2016
Average of Monthly Averages Basis

Basis Ref Description Based on Data from: System Washington Idaho

Input Elec/Gas North/Oregon 4-Factor 01-01-2015 thru 12-31-2015 Total Electric Gas North Oregon Gas
   Direct O & M Accts 500 - 894 68,870,162 57,859,575 7,660,811 3,349,776
   Direct O & M Accts 901 - 935 40,470,171 30,725,388 6,803,561 2,941,222
   Direct O & M Accts 901 - 905 Utility 9 Only 5,203,836 3,701,516 1,502,320 0
   Adjustments 0 0 0 0
Total 114,544,169 92,286,479 15,966,692 6,290,998
Percentage 100.000% 80.569% 13.939% 5.492%

   Direct Labor Accts 500 - 894 71,533,714 54,197,331 12,273,957 5,062,426
   Direct Labor Accts 901 - 935 5,276,902 3,297,361 193,627 1,785,914
   Direct Labor Accts 901 - 905 Utility 9 Only 10,808,995 7,263,025 3,545,970 0
Total 87,619,611 64,757,717 16,013,554 6,848,340
Percentage 100.000% 73.908% 18.276% 7.816%

   Number of Customers at 709,694 374,962 235,378 99,354
Percentage 100.000% 52.834% 33.166% 14.000%

   Net Direct Plant 2,961,417,554 2,309,776,654 427,886,508 223,754,392
Percentage 100.000% 77.995% 14.449% 7.556%

Total Percentages 400.000% 285.306% 79.830% 34.863%
7 Average  (CD AA) 100.000% 71.326% 19.958% 8.716%
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RESULTS OF OPERATIONS Report ID: AVISTA UTILITIES
ELECTRIC ALLOCATION PERCENTAGES E-ALL-12A
For Twelve Months Ended December 31, 2016
Average of Monthly Averages Basis

Basis Ref Description Based on Data from: System Washington Idaho

Input Gas North/Oregon 4-Factor 01-01-2015 thru 12-31-2015 Total Electric Gas North Oregon Gas
   Direct O & M Accts 500 - 894 10,455,835 0 7,274,832 3,181,003
   Direct O & M Accts 901 - 935 9,194,411 0 6,419,305 2,775,106
   Direct O & M Accts 901 - 905 Utility 9 Only 1,502,320 0 1,502,320 0
Total 21,152,566 0 15,196,457 5,956,109
Percentage 100.000% 0.000% 71.842% 28.158%

   Direct Labor Accts 500 - 894 12,747,846 0 9,025,326 3,722,520
   Direct Labor Accts 901 - 935 1,617,630 0 158,227 1,459,403
   Direct Labor Accts 901 - 905 Utility 9 Only 3,545,970 0 3,545,970 0
Total 17,911,446 0 12,729,523 5,181,923
Percentage 100.000% 0.000% 71.069% 28.931%

   Number of Customers at 334,732 0 235,378 99,354
Percentage 100.000% 0.000% 70.318% 29.682%

   Net Direct Plant 642,075,757 0 419,325,758 222,749,999
Percentage 100.000% 0.000% 65.308% 34.692%

Total Percentages 400.000% 0.000% 278.538% 121.462%
8 Average  (GD AA) 100.000% 0.000% 69.634% 30.366%
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RESULTS OF OPERATIONS Report ID: AVISTA UTILITIES
ELECTRIC ALLOCATION PERCENTAGES E-ALL-12A
For Twelve Months Ended December 31, 2016
Average of Monthly Averages Basis

Basis Ref Description Based on Data from: System Washington Idaho

Input Elec/Gas North 4-Factor 01-01-2015 thru 12-31-2015 Total Electric Gas North Oregon Gas
   Direct O & M Accts 500 - 894 65,517,641 57,859,575 7,658,066 0
   Direct O & M Accts 901 - 935 37,524,901 30,725,388 6,799,513 0
    Adjustments 0 0 0 0
Total 103,042,542 88,584,963 14,457,579 0
Percentage 100.000% 85.969% 14.031% 0.000%

   Direct Labor Accts 500 - 894 66,392,511 54,197,331 12,195,180 0
   Direct Labor Accts 901 - 935 3,705,603 3,297,361 408,242 0
Total 70,098,114 57,494,692 12,603,422 0
Percentage 100.000% 82.020% 17.980% 0.000%

   Number of Customers at 610,340 374,962 235,378 0
Percentage 100.000% 61.435% 38.565% 0.000%

   Net Direct Plant 2,706,279,542 2,286,953,784 419,325,758 0
Percentage 100.000% 84.505% 15.495% 0.000%

Total Percentages 400.000% 313.930% 86.070% 0.000%
9 Average  (CD AN/ID/WA) 100.000% 78.482% 21.518% 0.000%

E-PLT Net Electric Distribution Plant - AMA 12-01-2015 thru 12-31-2016 1,023,558,708 675,072,411 348,486,297
10   Percent 100.000% 65.953% 34.047%

Book Depreciation 01-01-2016 thru 12-31-2016 101,849,867 66,335,712 35,514,155
11   Percent 100.000% 65.131% 34.869%
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RESULTS OF OPERATIONS Report ID: AVISTA UTILITIES
ELECTRIC ALLOCATION PERCENTAGES E-ALL-12A
For Twelve Months Ended December 31, 2016
Average of Monthly Averages Basis

Basis Ref Description Based on Data from: System Washington Idaho

Net Electric Plant (before DFIT) - AMA 12-01-2015 thru 12-31-2016 2,619,856,983 1,729,585,131 890,271,852
12   Percent 100.000% 66.018% 33.982%

E-PLT Net Electric General Plant - AMA 12-01-2015 thru 12-31-2016 230,327,259 153,460,246 76,867,013
13   Percent 100.000% 66.627% 33.373%

Net Allocated Schedule M's - AMA 01-01-2016 thru 12-31-2016 -258,361,891 -167,289,500 -91,072,391
14   Percent 100.000% 64.750% 35.250%

99 Input Not Allocated 0.000% 0.000% 0.000%
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