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REFERENCE 
 
Xcel Energy’s Distributed Generation Interconnection Manual dated September 14, 2007 is available upon 
request to the Company. This manual provides an interconnection process for distributed generation systems 
seeking to connect to the Xcel Energy distribution power system and the interconnection requirements for 
extended paralleled distribution generation systems. 
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	SD Manual 091407 Final.pdf
	General Information
	Definitions
	“Applicant” is defined as the person or entity who is reques
	“Area EPS” is the area electric power system that is also re
	“Company” is defined as an electric power system (EPS) that 
	“Company Operator” is the entity or group who operates the C
	“Dedicated Facilities” is the equipment that is installed du
	“Distribution System” is the Company facilities that are not
	“Extended Parallel” means the Generation System is designed 
	“Generation” is defined as any device producing electrical e
	“Generation Interconnection Coordinator” is the person or pe
	“Generation System” is the interconnected generator(s), cont
	“Interconnection Customer” is the party or parties who will 
	“Local EPS” is an electric power system (EPS) contained enti
	“Nameplate Capacity” is the total nameplate capacity rating 
	“Open Transfer” is a method of transferring the local loads 
	“Point of Common Coupling” is the point where the Local EPS 
	“Quick Closed” is a method of generation transfer that paral
	“Quick Open” is a method of generation transfer that does no
	Soft Loading Transfer is a method of generation load transfe
	“State” is the state wherein the interconnected generator is
	“Technical Requirements” “is the Company “Interconnection Re
	“Transmission System” means those facilities as defined by u

	Dispute Resolution
	Each Party agrees to attempt to resolve all disputes arising
	Company Generation Interconnection Coordinator
	Each Company Operator shall designate a Generation Interconn
	Engineering Studies
	Generation System will not be interconnected with a “network
	Scoping Meeting
	Insurance
	At a minimum, in connection with the Interconnection Custome
	Two million dollars ($2,000,000) for each occurrence if the 
	One million dollars ($1,000,000) for each occurrence if the 
	Three hundred thousand ($300,000) for each occurrence if the
	Such general liability insurance shall include coverage agai

	The general liability insurance required shall, by endorseme
	If the Generation System is connected to an account receivin
	The Interconnection Customer shall furnish the required insu
	Evidence of the insurance required in Section F.1 shall stat
	If the Interconnection Customer is self-insured with an esta
	Interconnection Customer shall provide to the Company Operat
	If Interconnection Customer ceases to self-insure to the lev


	Failure of the Interconnection Customer or Company Operator 
	Pre-Certification
	The use of Pre-Certified equipment does not automatically qu

	Confidential Information
	Except as otherwise agreed, each Party shall hold in confide
	Non-Warranty
	Neither by inspection, if any, or non-rejection, nor in any 
	Required Documents
	The chart below lists the documents required for each type a
	SCOPE AND PURPOSE
	Establishment of Point of Common Coupling:  This Agreement i
	This Agreement governs the facilities required to and contai
	To facilitate the operation of the Generation System, this a
	This agreement does not constitute a request for, nor the pr
	The Technical Requirements for interconnection are covered i

	DEFINITIONS
	“Area EPS” - the area electric power system that is also ref
	“Company” - an electric power system (EPS) that serves the L
	“Company Operator” - the entity that operates the Company’s 
	“Commission” – The public utilities commission of the State 
	“Dedicated Facilities” - the equipment that is installed due
	“EPS” - (Electric Power System) facilities that deliver elec
	“Extended Parallel” - means the Generation System is designe
	“Generation” - any device producing electrical energy; i.e.,
	“Generation Interconnection Coordinator” - the person or per
	“Generation System” - the interconnected generator(s), contr
	“Interconnection Customer” - the party or parties who will o
	“Local EPS” - an electric power system (EPS) contained entir
	“Nameplate Capacity” - the total nameplate capacity rating o
	“Open Transfer” - a method of transferring the local loads f
	“Point of Common Coupling” - the point where the Local EPS i
	“Point of Delivery” - the point where the energy changes pos
	“Quick Closed” - a method of generation transfer that parall
	“Quick Open” - a method of generation transfer that does not
	“Soft Loading Transfer”: - a method of generation load trans
	“State” - the state wherein the interconnected generator is 
	“Technical Requirements” - “Requirements for Interconnection

	DESCRIPTION OF INTERCONNECTION CUSTOMER’S GENERATION SYSTEM
	A description of the Generation System, including a single-l
	Point of Delivery (if applicable)
	Point of Common Coupling
	Location of Meter(s)
	Ownership of the equipment.
	Generation System total Nameplate Capacity ________ kW
	Scheduled operational (on-line) date for the Generation Syst

	RESPONSIBILITIES OF THE PARTIES
	The Parties shall perform all obligations of this Agreement 
	Interconnection Customer shall construct, operate, and maint
	The Company Operator shall carry out the construction of the
	CONSTRUCTION
	The Parties agree to cause their facilities or systems to be
	Charges and Payments
	Dedicated Facilities
	Payments
	The Interconnection Customer shall provide reasonable adequa
	The payment for the costs outlined in Exhibit B, shall be as
	1/3 of estimated costs, outlined in Exhibit B, shall be due 
	1/3 of estimated costs, outlined in Exhibit B, shall be due 
	Remainder of actual costs incurred by the Company shall be d


	DOCUMENTS INCLUDED WITH THIS AGREEMENT.
	This agreement includes the following exhibits, which are sp
	Exhibit A – Description of Generation System and single-line
	Exhibit B – Estimated installation and testing costs payable


	Exhibit C – Engineering Data Submittal – A standard form tha
	Exhibit D – Operating Agreement – This provides specific ope
	Exhibit E – Maintenance Agreement – This provides specific m
	TERMS AND TERMINATION
	This Agreement shall become effective as of the date when bo
	The Parties agree in writing to terminate the Agreement; or
	The Interconnection Customer may terminate this agreement at
	Once the Generation System is operational, the Interconnecti
	The Company Operator may terminate this agreement after 30 d
	The Interconnection Customer fails to interconnect and opera
	The Interconnection Customer fails to take all corrective ac
	If the Interconnection Customer fails to complete the Compan


	Upon termination of this Agreement, the Generation System sh

	OPERATIONAL ISSUES
	Each Party will, at its own cost and expense, operate, maint
	Technical Standards: The Generation System shall be installe
	Right of Access: At all times, the Company Operator’s person
	Electric Service Supplied: The Company will supply the elect
	Operation and Maintenance: The Generation System shall be op
	Cooperation and Coordination: Both the Company Operator and 
	Disconnection of Unit: The Company Operator may disconnect t
	Modifications to the Generation System – When reasonably pos

	Permits and Approvals: The Interconnection Customer shall ob
	LIMITATION OF LIABILITY
	Each Party shall at all times indemnify, defend, and save th
	Each Party’s liability to the other Party for failure to per
	Notwithstanding any other provision in this Agreement, with 

	DISPUTE RESOLUTION
	Each Party agrees to attempt to resolve all disputes arising
	In the event a dispute arises under this Agreement, and if i
	INSURANCE
	At a minimum, in connection with the Interconnection Custome
	Two million dollars ($2,000,000) for each occurrence if the 
	One million dollars ($1,000,000) for each occurrence if the 
	Three hundred thousand ($300,000) for each occurrence if the
	Such general liability insurance shall include coverage agai

	The general liability insurance required shall, by endorseme
	If the Generation System is connected to an account receivin
	The Interconnection Customer shall furnish the required insu
	Evidence of the insurance required in Section XI.A. shall st
	If the Interconnection Customer is self-insured with an esta
	Interconnection Customer shall provide to the Company Operat
	If Interconnection Customer ceases to self-insure to the lev

	Failure of the Interconnection Customer or Company Operator 
	All insurance certificates, statements of self-insurance, en

	MISCELLANEOUS
	FORCE MAJEURE
	An event of Force Majeure means any act of God, act of the p
	Neither Party will be considered in default of any obligatio
	NOTICES
	Any written notice, demand, or request required or authorize
	A Party may change its address for notices at any time by pr
	The Parties may also designate operating representatives to 

	ASSIGNMENT
	NON-WAIVER
	GOVERNING LAW AND INCLUSION OF COMPANY OPERATOR’S TARIFFS AN
	This Agreement shall be interpreted, governed, and construed
	The interconnection and services provided under this Agreeme
	Notwithstanding any other provisions of this Agreement, the 

	AMENDMENT AND MODIFICATION
	ENTIRE AGREEMENT
	CONFIDENTIAL INFORMATION
	Except as otherwise agreed or provided herein, each Party sh
	NON-WARRANTY
	Neither by inspection, if any, or non-rejection, nor in any 
	NO PARTNERSHIP
	SIGNATURES
	Date:  ______________________________
	Dedicated Facilities (equipment, design, and installation la
	Monitoring & Control System (equipment, design, and installa
	Design Coordination and Review
	Construction Coordination Labor Costs
	Testing (development of tests and physical testing)
	Contingency
	EXHIBIT D
	OPERATING AGREEMENT
	Each Generation System interconnection will be unique and wi
	The following items are provided to show the general types o
	Applicable Company Tariffs – Discussion on which tariffs are
	Var Requirements – How will the Generation System be require
	Inadvertent Energy – This Operating Agreement needs to provi
	Control Issues - Starting and stopping of the generation inc
	Dispatch of Generation Resources - What are the dispatch req
	Outages of Distribution System – How are emergency outages h
	Notification / Contacts - Who should be notified?  How shoul
	Starting of the Generation
	Dispatching of Generation
	Notification of failures (both Company and Generation System
	Documentation of Operational Settings – How much fuel will t
	“The Generation System will monitor the Company phase voltag
	“The Generation System will wait for 30 minutes after it sen
	Cost of testing for future failures – If a component of the 
	Right of Access - At all times, the Company Operator shall h
	Each Generation System interconnection will be unique and wi
	Routine Maintenance Requirements
	Who is providing maintenance – Contact information
	Periods of maintenance
	Modifications to the Generation System - The Interconnection

	Introduction
	The Company Operator has the right to limit the maximum size
	This standard only covers the technical requirements and doe
	Definitions
	The definitions defined in the “IEEE Standard for Interconne
	“Area EPS” – the area electric power system that is also ref
	“Company” - an electric power system (EPS) that serves the L
	“Generation” - any device producing electrical energy; i.e.,
	“Generation System” - the interconnected Distributed Generat
	“Interconnection Customer” - the party or parties who are re
	“Local EPS” - an electric power system (EPS) contained entir
	“Open Transfer” - a method of transferring the local loads f
	“Point of Common Coupling” - the point where the Local EPS i
	“Quick Closed” - a method of generation transfer that parall
	“Quick Open” - a method of generation transfer that does not
	“Soft Loading Transfer” - a method of generation load transf

	“Transmission System” - those facilities as defined by using
	“Type-Certified” - Generation paralleling equipment that is 
	Interconnection Requirements Goals
	This standard defines the minimum technical requirements for
	Ensure the safety of utility personnel and contractors worki
	Ensure the safety of utility customers and the general publi
	Protect and minimize the possible damage to the electrical p
	Ensure proper operation to minimize adverse operating condit

	Protection
	The Generation System and Point of Common Coupling shall be 
	Size and type of the generating equipment.
	The method of connecting and disconnecting the Generation Sy
	The location of generating equipment on the Company’s system

	Company Modifications
	Depending upon the match between the Generation System, the 
	Generation System Protection
	The Interconnection Customer is solely responsible for provi
	Electrical Code Compliance
	The Interconnection Customer shall be responsible for comply
	The Interconnection Customer’s Generation System and install

	References
	IEEE Std 519-1992, “IEEE Recommended Practices and Requireme
	IEEE Std 519-1992, “IEEE Recommended Practices and Requireme
	IEEE Std 1547-2003, “IEEE Standard for Interconnecting Distr
	IEEE Std C37.90.1-1989 (1995), “IEEE Standard Surge Withstan
	Types of Interconnections
	The manner in which the Generation System is connected to an
	If a transfer system is installed which has a user accessibl
	Open Transition (Break-Before-Make) Transfer Switch – With t
	To qualify as an Open Transition switch and the limited prot
	As a practical point of application, this type of transfer s
	Figure 1 at the end of this document provides a typical one-
	Mechanical interlocks are required between the two source co
	As a practical point of application, this type of transfer s
	Figure 2 at the end of this document provides a typical one-
	As a practical point of application, this type of transfer s
	Soft Loading Transfer Switch
	With Limited Parallel Operation – The Distributed Generation
	The maximum parallel operation shall be controlled via a par
	Protective Relaying is required as described in Section 6.
	Figure 3 at the end of this document provides a typical one-


	Interconnection Issues and Technical Requirements
	General Requirements - The following requirements apply to a
	Energization of Equipment by Generation System – The Generat
	Power Factor - The power factor of the Generation System and
	Inverter Based interconnections – for 20 kW and less, shall 
	Limited Parallel Generation Systems, such as closed transfer
	Extended Parallel Generation Systems shall be designed to be
	Grounding Issues
	Grounding of sufficient size to handle the maximum available
	It is the responsibility of the Interconnection Customer to 
	All electrical equipment shall be grounded in accordance wit
	For Inverter based, closed transfer and soft loading interco
	Fault and Line Clearing - The Generation System shall be rem


	Operating Limits - in order to minimize objectionable and ad
	If the Generation System creates voltage changes greater tha
	Flicker - The operation of the Generation System is not allo
	The stiffer the Company system, the larger a block load chan
	Interference - The Interconnection Customer shall disconnect


	Unintended Islanding – Under certain conditions with extende
	Disconnection – the Company Operator may refuse to connect o
	Lack of approved Standard Application Form and Standard Inte
	Termination of interconnection by mutual agreement.
	Non-Compliance with the technical or contractual requirement
	System Emergency or for imminent danger to the public or Com
	Routine maintenance, repairs, and modifications to the Compa
	Generation Metering, Monitoring, and Control
	*  “Detented” - A meter that is detented will record power f
	Metering
	As shown in Table 5A, the requirements for metering will dep
	Depending upon which tariff under which the Generation Syste
	All Company’s revenue meters shall be supplied, owned, and m
	An additional, separate meter may be required to record ener
	Monitoring (SCADA) is required as shown in table 5A.  The ne
	The difference in Table 5A between remote monitoring and SCA
	Where Remote Monitoring or SCADA is required, as shown in Ta
	Real and reactive power flow for each Generation System (kW 
	Phase voltage representative of the Company’s service to the
	Status (open/close) of Distributed Generation and interconne
	Customer load from Company service (kW and kVAr).
	Control of interconnection breaker - if required by the Comp

	Protective Devices and Systems
	Protective devices required to permit safe and proper operat
	If a transfer system is installed that has a user accessible
	The Interconnection Customer shall provide protective device
	Relay settings
	If the Generation System is utilizing a Type-Certified syste
	A copy of the proposed protective relay settings shall be su
	Relays
	All equipment providing relaying functions shall meet or exc
	Required relays that are not “draw-out” cased relays shall h
	Three phase interconnections shall utilize three-phase power
	All relays shall be equipped with setting limit ranges at le
	Over-current relays (IEEE Device 50/51 or 50/51V) shall oper
	Over-voltage relays (IEEE Device 59) shall operate to trip t
	Under-voltage relays (IEEE Device 27) shall operate to trip 
	Over-frequency relays (IEEE Device 81O) shall operate to tri
	Under-frequency relay (IEEE Device 81U) shall operate to tri
	The Company will provide the reference frequency of 60 Hz.  
	Reverse power relays (IEEE Device 32) (power flowing from th
	Lockout Relay (IEEE Device 86) is a mechanically locking dev
	Transfer Trip – All Generation Systems are required to disco
	If multiple Company sources are available or there are multi
	Parallel limit timing relay (IEEE Device 62PL) set at a maxi




	Agreements
	Interconnection Agreement – This agreement is required for a
	Construction Process
	Testing Requirements
	Maintenance Requirements
	Firm Operating Requirements such as Power Factor
	Access requirements for the Company personnel
	Disconnection of the Generation System (Emergency and Non-em
	Term of Agreement
	Insurance Requirements
	Dispute Resolution Procedures
	Operating Agreement – For larger Generation Systems that nor
	Emergency and normal contact information for both the Compan
	Procedures for periodic Generation System test runs.
	Procedures for maintenance on the Company system that affect
	Emergency Generation Operation Procedures.
	Testing Requirements
	Pre-Certification of Equipment
	The use of Pre-Certified equipment does not automatically qu
	Pre-Commissioning Tests
	Non-Certified Equipment
	Protective Relaying and Equipment Related to Islanding
	Distributed generation that is not Type-Certified (type-test
	The Generation may not close into a de-energized Company sys
	The Interconnection Customer shall obtain prior approval fro
	Commissioning Testing
	Pre-testing - The following tests are required to be complet
	Grounding shall be verified to ensure that it complies with 
	* CT’s (Current Transformers) and VT’s (Voltage Transformers
	CT’s shall be visually inspected to ensure that all groundin
	Breaker / Switch tests – Verify that the breaker or switch c
	* Relay Tests – All Protective relays shall be calibrated an
	Trip Checks - Protective relaying shall be functionally test
	For factory assembled systems, such as inverters, the settin
	Remote Control, SCADA, and Remote Monitoring tests – All rem
	Phase Tests – the Interconnection Customer shall work with t
	Synchronizing test – The following tests shall be done acros
	On-Line Commissioning Test – the following tests will procee
	Generation System functionally shall be verified for specifi
	Anti-Islanding Test – For Generation Systems that parallel w
	The Generation System shall be started and connected in para
	The Company source shall be removed by opening a switch, bre
	The Generation System shall either separate with the local l
	The device that was opened to remove the Company source shal
	Final System Sign-off
	To ensure the safety of the public, all interconnected custo
	Periodic Testing and Record Keeping
	Any time the interface hardware or software, including prote
	All interconnection-related protection systems shall be peri
	Verification of inverter connected system rated 20 kW and be
	Any system that depends upon a battery for trip/protection p





