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Xcel Energy Overview @ XcelEnergy
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Serving eight states .
e 3.6 million electricity customers Ba—
« 2 million natural gas customers | sonoue

.
r

Nationally Recognized Leader:

« Wind energy

* Energy efficiency

* Voluntary emissions reductions

e Pursuit of new technologies
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Energy Storage System (ESS)
Applications

ESS have unique aspects leading to a more complex review

Considerations:
- Storage is an energy source and load
- Net Energy Metering (NEM) Integrity

Issues that affect the above considerations:
- Multiple charge/discharge modes

- Software/firmware-based control schemes

- Lack of standards that regulate these issues
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ESS Guidelines Development Process

State Tariffs and Rules

National Energy Storage

Industry Advocates
: : Conceptual Agreement on:
: ESS : - Load Visibility
i . Interconnection : :
— . Guidelines 5 - NEM Integrity
: ; - Review of control
/ E modes/functions
National DER Industry ] '
Advocates : :
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ESS as a Source and Load

Potential System Impacts
 As an Energy Source (even when non-exporting)
— Steady state voltage impacts
— Voltage fluctuations
— Equipment loading
— Operational Awareness (“Hidden” loads)
« As a Load
— Increased loading of equipment
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Net Energy Metering (NEM) Integrity

Rate Schedule Pg-1
(Net Energy Billing Service)

VISECRNCHEVELICEY _ asdefinedby - Wi State Statute
Resource 196.374

* Non-renewable energy is excluded for compensation under Schedule
Pg-1

So, when is the ESS qualified for Net Energy Billing?
* Must be 100% charged by an onsite Renewable Resource

e UL Certification is being modified to address the NEM integrity
use case which may simplify reviews in the future
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Application Process

Submit:
e Standard required documents (such as one-line, site plan, etc.)

« Standard Interconnection Application Form
* List Configuration Type in the “Other Comments Section”

e Declaration Form stating the system will operate as defined by the
selected configuration(s)

 ESS Operational Information Questionnaire

» Application fees are based on the aggregate DER nameplate
ratings being applied for- no special fees for ESS review



e
Possible Configurations
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AC Coupled Battery DC Coupled Battery
1A 1B 1C 2A 2B 2C 3A 3B
Parallel
Energy Energy Standby Energy Parallel Hybrid
. Standby Stﬂmg:e Smmg:e Energy . Storage Energy Inverter with Hybrid .
Configuration® Energy Operation | Operation | Storage with | Charged 100% Storage o Sacand Inverter with

Storage Only in Parallel | in Parallel | NEM Eligible by NEM Operation Load a Transfer

without with Self- Renewable Eligible Subject to Non4 Meter*** Switch

Generation | Generation | Generation Renewable Export
Generation

Customers without Generation or

Int ction T Met Energy Metering (MEM) and Solar*Rewards for qualifying facilities
ierconnaction Type Storage in Parallel with Self-Generation By el ) 9 ying

Pair with Renewable
Yes or No Yes
Energy
Parallel Operation No Ves No Yes Ves
Allowed
Interconnection NoAA AAA Yes NoAA AAA Yes ¥es for Parallel Operation.
Review Required Otherwise No
Litility 1 Litility 100 R ble G ti
. - . ility or ility or enewable Generation
Battery Charging Ltility or Self-Generation ) Renewable ) ) .
Generation . Generation if Exporting
Generation
Export of 100%
Renewable
standb standb G i Export of 100% Renewable
Battery Discharging Ancly Mon-Export® =ndhy sneration Mon-Export® | Generation Only, Otherwise
SystemAnn SystemAns Only, Non-Export®
Otherwise Non an-BxXpa
Export®
Telemetry and Control| ODetermined by total Distributed Energy Resources (DER) as addressed in PUC Rules, Interconnection Requirements
Solar*Rewards and any DER >
Production Meter Mo Solar*Rewards and any DER > 40 kw 20 KW ¥
Attestati
Fekaton Interconnection .
of Attestation of . .
Agreement (1A}, Interconnection Agreement, | Interconnection Agreement,
Conformance . . Conformance . ) i .
Agreements to NEC Attestation, Operation to NEC Articl Attestation, Operation Mode | Attestation, Operation Mode
0 e 0 icle
) Mode to be Identified in to be Identified in 1A%* to be Identified in |A**
Article . 702700
9 Mﬁﬂ.ﬂ. |A




Operational Characteristic
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Questionnaire

1.
2.
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Does energy storage export energy to the grid?

What source or sources charge the energy storage (i.e. utility, PV,
diesel, etc.)?

Is a Renewable Resource part of the interconnection?

a) Is the storage 100 % charged by a Renewable Resource?

Does the energy storage parallel with the grid or is it a stand-alone
system?

What is the process for changing operational modes of the energy
storage?

a) Are the modes of operation settings accessible to the end user?

For non-export, how does the system control output so that storage
power is not exported to the grid under normal conditions?
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Declaration Forms

» Declaration Form filed with initial application

* Declares system as operating in one or several modes only

« Simplifies review by limiting the scope of the review to Declared
Functionality

e At any time, changing the ESS to a mode not declared requires
notifying the utility and may result in a technical review to
determine if new impacts are anticipated.
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Operating Agreements

* Operating Agreement will be attached to Interconnection
Agreement

 Informed by Declaration Form

Application Interconnection Agreement

Application Form
Terms, Conditions, Rates, Etc.

System Drawings - Interconnection
Review

Declaration Operating Agreement
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Self-supply and NEM Export

One-line Example*

lllustrate how the system can monitor source of energy and export

magnitudes
Control CTs
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*One-line is for conceptual purposes only. Does not include all information required for one-line review. Please refer to “Document

13 Requirements” document for required information on one-line submittals.




@ XcelEnergy*

Wisconsin ESS Guidelines

» Available on company website

https://www.xcelenergy.com/working with us/how to interconnect
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Questions?

2/

XcelEnergy’

Thank you

Alan Urban — DER Integration Engineer
Alan.M.Urban@xcelenergy.com




