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Plan - Roadmap

2022

2025

2030

Tier 1: High Priority or Work Initiated (alphabetical)

Continuing Grid Mod
Planning

Update Grid Mod Plan
with EPRI, increasing
focus on electrification

Implementation begins —Continue
to gather resources and implement
projects

Project Close-out and New Project Planning — Implement
Grid Mod projects and review previous work

Cybersecurity for Grid
Mod Monitoring &
Control

Projects integrate
cybersecurity

Enhanced cyber monitoring for Grid
Mod projects

Standardized cybersecurity processes, including grid edge

DA-FLISR Expansion

FLISR Expansion —
Continue with
implementation
Integrated with OMS
and centralized OT
Cybersecurity system

Pilot New Technologies — Pilot
with additional cutting-edge to
further improve system reliability,
power quality

Large scale implementation.

Deploy proven, newest technologies to further improve
customer satisfaction, system reliability, power quality, and
operation efficiency

Demand Response Pilot

Program Pilot —
Residential/small
commercial pilot project
with grid-interactive
water heaters. Define
value & needs.

Demand Response Expansion —
Develop programs for load shifting,
other grid services. Pilot other types
of DR. Develop benefit-cost analysis
tools.

DR Market Sales — Implement DERMS for DR management.
Engage in regional programs at MW scale.

Duwamish Delta Test Bed

Outreach and Selected

Expand electrification and NWS

Review and expand program

Project Pilots
Energy Storage Feasibility Studies — Technical Development and Pilot In-House Expertise — Storage is managed for grid benefits.
Technology Batteries becomes a Implementation — Develop Fully valued by analytical methods. Implement DERMS.

standard option for
solving a variety of
problems.

standardized benefit/cost analysis,
develop in house technical &
planning skills, pilot new procedures.

Landis and Gyr Mesh

Communication Network

Assessment

Operational Project
Deployments — Deploy
operational projects
which use the L+G mesh
network

Network Evaluation — Evaluate the
operational capabilities of the L+G
mesh network and determine
possible alternatives

Long-term Network Plan — Conduct a final evaluation of the
L+G mesh network to determine if it will meet the future
needs of SCL and create a course of action for SCL upon
contract end with L+G

Line Sensor Deployment

Pilot Deployment —
Deploy ~100 sensors.
Display fault data to
dispatchers.

System-wide Deployment — Full
scale deployment throughout SCL
system.

ADMS Integration — Integration of sensor data into DMS or
ADMS. Monitor trends in sensor development.




Plan - Roadmap

2022

2025

2030

PNNL Seattle Waterfront
Resiliency Study

Technical Study —
Conduct a technical
study on the feasibility
of networked microgrids
at port facilities

Resiliency Planning —Based on the
results of the technical study, plan
projects to increase the resiliency
and reliability of the Seattle
waterfront

Microgrid Funding and Build-out—Begin the construction of
microgrid or other resiliency projects at Seattle port terminals
where most feasible

Tier 2: Needing Resources (a

Iphabetical)

AGA: Enhanced Electrical
Connectivity Model

Plan and pilot with six
OH feeder

Validate the entire electrical model in
the LRDS GIS

Build the distribution system model in ADMS using verified
GIS model

DA-Advanced Integration

Cybersecurity monitor
system is designed &
built for DA-FLISR.

Implement new OMS, integrate with
DA-FLISR. Design & implement
Feeder Management System (FMS),
integrate with security monitoring

Integrate DA-Remote Switching with OMS, FMS.

DA-Remote Switching

Plan, develop
communication
architecture, lab testing

Pilot with two systems

Large scale implementation and integration

DER Interconnection
Studies and Procedures

Update interconnection
procedure.

Implement monitoring & control to
support grid services. Pilot new
procedures.

DER interconnection procedures fully integrated into planning
process. Implement DERMS.

Non-Wires Solutions
Analysis

Screening Criteria
Evaluation — Develop
NWS screening criteria
for new projects

Project Deployments— Deploy NWS
projects where most feasible and
record lessons learned

NWS Maturation — Continue developing in-house knowledge
of NWS through deployments of new projects and revise
screening criteria where necessary

Managed EV Charging

Study and Analysis —
Analyze EV load profiles
and the effect of passive
charge management on
charging behavior

Managed Charging Pilot Phase —
Pilot managed charging where most
effective and feasible

Widespread Managed Charging and V2G Pilot — Expand
managed charging across multiple classes of vehicles (heavy
duty fleets, private residential) to reduce the negative effects
of mass EV charging on grid infrastructure. Begin piloting V2G
if technically feasible

Miller Community Center
Microgrid Plan

Data collection and
assessment

O&M Training for SCL staff

ADMS system integration

OT Field Area Network -
Pilot Project

Design network
architecture
Lab testing

Pilot with two systems

Large scale implementation and usages

Targeted Lightning
Arresters on OH
Transformers

Study, Plan, and Limited
Rollout

Execute LA Implementation Plan

Assess LA Plan for installation

Table 1: Plan and Roadmap Overview




Introduction

This report provides an overview of Grid Modernization and describes its relation to SCL's
mission, vision, values, and the drivers of the future electrical grid at SCL. The report details
eighteen projects which will help SCL lay the foundation for further project development and
modernization efforts.

In 2020, the Grid Modernization team was formed at SCL to develop and support
implementation of a comprehensive plan to start SCL on the path to the implementing the next-
generation distribution system. The team has put together an actionable program of work for
the Grid Modernization Plan and Roadmap, covering key areas for advancements identified by
SCL's engineering and operational groups. The plan identifies two-year, five-year, and ten-year
goals for each project. Existing resources will be used to implement the initial two-year work for
these projects. The longer-term projects will require additional resources. Projects span across
operations, planning, supporting technologies, and physical infrastructure upgrades.

The team will partner with EPRI in 2021 to update and refine the plan, guided by the City of
Seattle priorities of decarbonization and equity using electrification as a key tool to advance
these goals. The updates will be reflected in the 2022 Grid Modernization Plan and Roadmap.
This work will be incorporated into SCL's utility-wide ten-year strategic thinking and six-year
capital budget planning. These efforts will ensure that SCL is ready for the new technologies,
challenges, and changing customer expectations facing the utility sector.

What is Grid Modernization?

Grid Modernization is an effort by utilities to implement new technologies and processes to
create the grid of the future. The Department of Energy states that “the grid of the future will
deliver resilient, reliable, flexible, secure, sustainable, and affordable electricity.” *

Grid Modernization in the United States

States across the country have been moving forward on upgrading their electrical grids. In 2019,
46 states and the District of Columbia enacted some type of legislative or regulatory action
related to Grid Modernization.? The ten most active states were Arizona, California, Colorado,
Hawaii, Minnesota, New Hampshire, New York, North Carolina, South Carolina, and Virginia.

Key components of actions in 2019 included:
e Energy storage, including interconnection (AZ, CA, CO, MN, NH, NY, NC, SC)
e Microgrids, multiple issues addressed (CA, HI, NH)
e System planning and value of DERs (CA, NY, SC)
e Grid intelligence and data initiatives (AZ, CO, HI, MN, NH, NY, NC, VA)

1 https://www.energy.gov/grid-modernization-initiative

2 https://nccleantech.ncsu.edu/2020/02/05/4683/
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e Rate pilots (AZ, CA, NC, VA)
e Investor-owned utility business model considerations, including performance-based
regulation (CO, HI, MN)

Washington state has yet to enact or adopt any grid modernization regulatory or statutory
requirements or rules.

Grid Modernization at Seattle City Light

The DOE guidance as stated above offers great foundational objectives for the SCL Grid
Modernization projects. The grid must be resilient; able to withstand stresses without failing. The
grid must be reliable and quickly recover from potentially disruptive impacts, both physical and
cyber. The modern grid should also be flexible so it can both deliver and receive power, and
quickly and automatically respond to changing conditions and fault events. The secure grid
should not allow for intrusions and should be positioned to respond and recover quickly should
they occur. To be sustainable, the energy delivered by (including that generated in) the grid
should be carbon free. And finally, the grid should continue to be affordable so that everyone
can enjoy the benefits of energy.

Not only must the City Light grid meet the needs of existing customer-owners, but it also needs
to be ready for enablement of electrification, in the near-term, through support of the SCL
Transportation Electrification Strategic Investment Plan? (TESIP). The approach for strategic
investments is described in the TESIP, including partnerships and pilots with public transit
agencies such as King County Metro and Washington State Ferries and with fleet truck operators
such as UPS.

This SCL Grid Modernization Plan will concentrate on grid and other physical assets as well as
selected enterprise technologies. The Plan also identifies areas where legislative, regulatory or
rate design changes may be needed that affect implementing the Grid Modernization projects.

Appendix A has a list of related terms defined for common usage at Seattle City Light. These
definitions are sometimes different at other utilities.

Grid Modernization: Guided by City Light Values

Seattle City Light holds the following values as guiding principles towards its mission of
delivering safe, reliable, and affordable power to its customer-owners: Customers First,
Environmental Stewardship, Equitable Community Connections, Operational and Financial
Stewardship, and Safe and Engaged Employees. This Grid Modernization Plan will enhance and
accelerate SCL's ability to uphold all these values.

3 https://cospowerlines-wpengine.netdna-ssl.com/wp-content/uploads/2020/09/SCL-Transportation-Electrification-Strategic-
Investment-Plan-2021-2024-w-attachments.pdf




¢ Equitable Community
Connections
o Especially as SCL rethinks the

Equitable Access

very architecture of the grid -
including the meter as a point
of demarcation — strong and
broad community relationships
will be very important to the
success of projects. These kinds
of integrated projects can
fundamentally change the
relationship the Utility has to its
community partners for the
better. SCL will leverage existing
outreach efforts to engage with
customers on the impacts and
benefits of Grid Modernization
projects.

Customers First
o Grid Modernization efforts

allow the Utility to meet today's
expectations and to adapt to
changing customer needs. One
example of such change is the
customer desire for connection
of distributed energy resources
(DER). The Grid Modernization
effort intends to achieve
improved DER interconnection
standards within the next two
years. DERs will serve as a
valuable resource for customer
choice, resilience, and
economics. These resources
must also become a well-
integrated and increasingly
valuable part of how the grid
itself is planned and operated.

The prioritization of new projects in this plan will
help ensure that new grid technologies are equitably
distributed throughout the Seattle area. New
planning methods such as non-wires solutions will
help reduce capital expenditures and ensure
continued access to clean, affordable electricity for
all customer-owners.

Community Partnerships

New projects, especially those that utilize DERs or
flexible load through demand response programs,
will  be strengthened through community
partnerships throughout Seattle.

Healthy Air and Water

Electrification enablement is a key focus of this plan.
With the electrification of key sectors such as public

transit and the ferries, there will be significant
reductions in emissions and pollution.

Resilience for Vulnerable Communities

Environmental justice communities throughout
Seattle are at particularly vulnerable to
environmental and natural disasters. City Light will
target new technology deployments in these areas
to increase their resilience to such events.

Building a Visible Energy Future

Customer-owners should be involved and be able to
see the results of Seattle’s commitment to creating a
new energy future. This will be apparent through
highly recognizable projects such as the Miller
Community Center Microgrid and future DER-based
projects.




¢ Environmental Stewardship

o Decarbonization efforts will be greatly supported by Grid Modernization, as a key part
of the plan is to increase the capacity for electrification and customer adoption of
renewable DERs. Increases in system efficiency will best match supply and demand,
getting the most out of existing renewable generation resources and reducing the
need for incremental generation over the long-term.

o SCL will ensure equitable outcomes for Grid Modernization by prioritizing
Environmental Justice Communities for planning and deployments of operational
projects and investments in system assets.

e Operational and Financial Excellence

o Grid Modernization projects focus on increasing system reliability, flexibility, and
security, all of which are critical to continued operational excellence.

o By considering alternative methods to traditional investment, SCL should aim to
decrease capital expenditures related to the buildout of new infrastructure.

e Safe and Engaged Employees

o Grid Modernization is only possible through cooperation between multiple teams.
Coordinating these efforts across departments will help SCL break down siloes.

o A key aspect of Grid Modernization, increasing operational visibility, will allow the SCL
grid to be operated more safely.

Drivers of Grid Modernization

Grid Modernization will allow SCL to meet the needs of its customer-owners and external
partners. For example, the TESIP outlines the long-term plans of SCL to incentivize and meet the
growing demand for electric vehicle (EV) charging on the distribution network. An updated
strategy that prioritizes non-wires solutions will enable SCL to execute the TESIP at the highest
value to customer-owners while controlling costs and meeting the timelines of both present and
future partners of SCL. Similarly, economics, technology evolution, and changing codes in the
region are driving customers to electrify building heating. This is another growing source of load
for SCL. Consideration of non-wires solutions and new demand flexibility will provide new tools
to allow the Utility to efficiently and cost effectively serve customers.

SCL customer-owners also have changing preferences about how their energy is delivered and
what sources of energy they receive. DERs, such as solar power, are becoming increasingly
popular among residents in the greater Seattle area. The Grid Modernization Plan will address
this change in customer-owner preferences with new interconnection standards for DERs to
both formalize and streamline the process for connecting distributed generation sources.

Development of Project Tables
The team is using the EPRI Grid Mod Framework to build a program that can be adapted and
scaled as needed as shown in Figure 1. The current projects fall into four categories: planning,
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operations, supporting technology, and physical infrastructure. The project selection process
drew upon conversations throughout the utility and the Utility Next project portfolio,
benchmarking with other utilities, and discussions with industry experts. These projects will allow
the Grid Modernization team to support a wide range of groups across the utility.

EPRI GRID MODERNIZATION FRAMEWORK

- Q =X ;

PLANNING OPERATIONS

Models, methods, and tools to Monitoring, controls, automation

support asset and resource planning technologies, and tools to optimize

functions to ensure a safe, reliable and ensure safe, secure and reliable

and efficient modern system. operation of the modern system.
H—

SUPPORTING TECHNOLOGIES PHYSICAL INFRASTRUCTURE

Data capture, management, Transformers, poles, wires and other

communications and devices that physical apparatus.

support the planning and operation
of the modern system.

Figure 1: Grid Modernization Project Organization

Existing SCL Grid Modernization Efforts

In the last few years, City Light has been implementing many projects that fall under the “Grid
Modernization” umbrella. The utility has updated the billing system and installed advanced
metering infrastructure (AMI) meters throughout the service territory. The technical staff has
embraced new technology that operates distribution switches either remotely or automatically.
The crews have completed the fiber communication Operational Technology (OT) backbone
connecting substations, generation plants, and the centralized control facilities. The recently
constructed Grid Mod Lab, in the SCL's TMO building, is a dedicated space for testing new
technologies and training personnel in their use. The Outage Management System (OMS) is
being upgraded and the Energy Management System (EMS) was reimplemented and now has
an upgrade schedule.

City Light has nearly completed the deployment of an AMI network for billing about half a
million customers. The Utility is also able to use this network and the Advanced Grid Analytics
(AGA) platform to assess the loading of distribution transformers through AGA's Asset Loading
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module. In addition, City Light has been working since 2015 to deploy fault location, isolation,
and service restoration (FLISR) distribution automation equipment on the most outage prone
feeders at multiple substations. This system significantly reduces the number of customers
affected by, and the duration of, power outages. It is critical to a resilient and reliable grid.

In 2019, the Utility began to participate in a regional utility DER planning group with PSE,
Snohomish PUD, Tacoma Power, Avista, and Pacific Power to share technical approaches in
implementing new technologies. SCL also began to deploy distribution line sensors which will
provide a near-real time alert to dispatchers about faults. As a "value added” feature, the
communication system being used is the same as the AMI meters. The reimplementation of the
OMS, especially relating to system status data, will be crucial to best utilizing this project and
others like it.

The Grid Mod Team has developed detailed project tables. Some of the work proposed is an
extension of on-going Grid Modernization projects, while others are newer ideas that benefit
our customer-owners or have operational value. These are described in a later section of this
document. The tables identify the current state, two, five, and ten-year goals for each project, as
well as action items required to meet those goals. Risks and required integrations associated
with each project are also described. There is a brief description of each project’s value and
importance to SCL's mission. They are sorted by category but are not listed by importance.
Prioritization will be reflected in the next update to this plan and will require further discussion
and decision-making. Leadership will be providing strategic guidance, and implementation will
ultimately depend on what projects are funded and staffed for 2021-2022 and beyond.

Budget: Existing and Future

Other than the existing work done by the Grid Modernization team around distribution
automation, the projects listed in this document are currently unbudgeted. Funds for project
work over the next two years will come from various SCL CIP and O&M budgets. Later phases of
implementation under this Grid Modernization plan will require incremental capital requests and
re-prioritizing existing capital funding as City Light modernizes approaches and solves problems
in new ways.

Staffing: Existing and Future

The Grid Modernization team at City Light will be involved in every project outlined in this
document. However, these projects and the broader Grid Modernization effort requires
participation and support from a wide variety of teams within City Light. In many cases, Grid
Modernization projects will affect work procedures as City Light approaches traditional
problems in new and innovative ways. As such, the Grid Modernization team has made
recommendations as to which groups should be involved in each project. See Table 2 for an
overview of the projects and lead teams. This report also identifies projects where external
consultants may be necessary. For the complete list, see the Grid Mod Project Staffing section.
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Lead Team Projects

AMLP — Asset Management e Targeted Lightning Arrestors on OH Transformers
AMLP - GIS e Advanced Grid Analytics: Enhanced Connectivity Models
AMI - OPS e Landis and Gyr Mesh Communication Network
Assessment
CCES e Demand Response Pilot
EST — Electrification e Managed EV Charging
EST — Grid Mod e Continued Grid Modernization Plan Development
e Distribution Automation (all projects)
e Line Sensor Deployment
e OT Field Area Network — Pilot Project
e PNNL Seattle Waterfront Resiliency Study
EST — Strategic Technology e Miller Community Center Microgrid Plan
ETO — Distribution Planning e DER Interconnection Studies and Procedures
e Energy Storage Technology
e Non-Wires Solutions Analysis
SCL Enterprise Cybersecurity e Cybersecurity for Grid Monitoring and Control

Table 2: Grid Mod Staffing Overview

Organizational Change Management Approach

Multiple models have been developed to prepare and support individuals and teams in making
organizational changes. Prosci's ADKAR model* is one of the commonly used approaches for
this purpose. There are five building blocks of successful change for an individual:

e Awareness of the need for change

e Desire to participate and support in the change

¢ Knowledge of what to do during and after the change

e Ability to realize or implement the change as required

e Reinforcement to ensure the results of a change continue

4 https://www.prosci.com/resources/articles/why-the-adkar-model-works
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Based on surveys of practitioners, Prosci has assembled seven factors, as shown in Figure 2, that
are best practices® for managing change:

Mobilize an active and visible primary sponsor

Dedicate change management resources

Apply a structured change management approach
Engage with employees and encourage their participation
Communicate frequently and openly

Integrate and engage with project management

Engage with middle managers

No vk wN

Mobilize an
active and visible
primary sponsor
Engage Dedicate
with middle change
managers management
resources

BEST
» PRACTICES:
ntegrate Apply a
and engage MANAGING structured

with project change

management CHANGE management

approach

Communicate Engage with
frequently employees and
and openly encourage their

participation

Figure 2: Prosci's Seven Best Practices Factors for Change Management

> https://www.prosci.com/hubfs/367443/2.downloads/thought-leadership/7-Best-Practices-in-Change-Management-
TL.pdf?hsLang=en-ca
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Organizationally, SCL's leadership is actively engaged in sponsoring change management
efforts; however, the application is often limited to a few practitioners and is not generally
viewed as a key competency of the organization. In the next two years, the Grid Mod Team will
identify two or three key factors and incorporate those into the project work. Change
management is a key aspect of transformative work such as Grid Modernization. Effectiveness in
change management will be key to success. Recommendations will be made to leadership on
whether additional resources, efforts, or training are needed.

Conclusion and Next Steps

By completing the 18 projects described in this document, SCL will be able to enable
electrification efforts and to advance organizational and technical preparedness for future grid
technologies. The SCL Grid Modernization Team is the facilitating organization for the work
presented in this and future versions of the plan. The entire utility shares ownership of the work
and the goals to implement the vision presented here as depicted in Figure 3. The Electrification
and Strategic Technology division will serve as monitors of progress. The team will coordinate
and collaborate with the utility’s strategic vision and support overall organizational engagement.
Ultimately, grid modernization will help ensure that SCL is able to deliver equitable, resilient,
reliable, flexible, secure, sustainable, and affordable electricity to our customer-owners for years
to come.

Ops

Cyber

Security

CITY
DEPARTMENTS

OTHER SCL ORGS

Figure 3: Distributed Project Implementation with Grid Mod Team
supporting as strategic lead

ADVOCATE
Grid Mod Team
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Grid Modernization Dependencies

After projects are selected, a timeline incorporating resourcing constraints can be built. Given
the optionality of the current plan, a dependency diagram shows interdependence of projects
that appear disparate. This section shows the most significant dependencies for projects in this
roadmap.

Energy Demand
Storage Response
Technology Pilot
Non-wires
Solutions Line Sensor
Analysis > Project

Cybersecurity DA-

FOr_G”_d Advanced J
Monitoring ———> ;
Integration
and Control 3 o
Managed EV L
_ 2 Delta Test
— Charging ———»
Bed
OT Field Area
— Network —
DA - Remote
—  Switching
L+G Mesh
Comm
e
Network
Work With No Grid Modernization Project Dependencies
Miller Cor?trnuing PNNL AGA: DER Lightning
. Grid Mod Enhanced Arrestors on
Community Waterfront Interconnecti
Center Fh Stud KenReR 2ey on Standards o
Development Y Maodels Transformers

Figure 4: Grid Modernization Plan Dependencies
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Detailed Project Tables
(Two-year goals are highlighted in grey)

SCL’s Detailed Capability Development — Planning
Objective: Focusing the Grid Mod Plan Development

Prioritization Reason: Modernizing the grid will take a concerted and well thought out effort with a focus on electrification enablement and equity.

Continuing Grid Mod Planning Goals
Current State (2021) Future State (5 years) Future State (10 years)
Technical Technical Technical
e Distribution Automation project (DA-FLISR) e Determine the long-term scope (10 year or longer) e Implemented Grid Mod projects
e Line Sensor Pilot of the Grid Mod Roadmap Process
e 2021-2022 Grid Mod Plan — Based on EPRI Framework e Define and/or confirm Organizational Grid Mod e Update Grid Mod Plan on regular intervals
(Planning, Operations, Supporting Technologies, Objectives
Physical Infrastructure) e Identify Technical and Organizational Capabilities to
Policy: achieve each objective
e Loosely organized federation of projects e Develop Roadmaps and System Engineering
Analysis
e Develop and obtain funding for key projects
Process
e Update Grid Mod Plan on regular intervals
e Funding for identified projects
e Project approach identified and key SCL positions
obtained, identified, and filled

Action Items: Current State > 5-Yr Future State Action Items: 5-Yr Future State > 10-Yr Future State
e Hire and engage with EPRI to build a long-term Grid Mod Roadmap e Continue to Implement projects
e Perform business case analysis to justify budget and staffing
e Implement projects
Considerations and Risks to Achieving the Future State Dependencies and Integrations
e Paradigm shift for many parts of the organization—previously problem and budget o Integration with SCL business processes so the Roadmap can be implemented.
driven moving towards objectives and capability driven




SCL'’s Detailed Capability Development — Planning

Objective: Update SCL Procedures for New Customer Technologies

Prioritization Reason: In the recent past, SCL customer-owners are adding more solar and other DERs (Residential and Commercial scale). SCL's interconnection procedures were
developed in 2009 and are ready for realignment with the business processes.

DER Interconnection Studies and Procedures

Goals

Current State (2021)

Future State (5 years)

Future State (10 years)

Process:
e Currently processes accommodate customer requests but
don't necessarily integrate with the distribution system
¢ Interconnection Procedures from 2009/2012; “solar” only,
new technologies not considered.
e Multi-step process based on size:
1) submit application (size, location, details);
2) pay study fee;
3) study impact (duration varies significantly);
4) study results issued;
5) design, construction, testing
6) contracts & documentation

Technical:
e Interconnection Procedures incorporating IEEE
1547-2018 aka “smart” inverters
e Standardized use cases, including grid services
e Studied feeder-level hosting capacity
e Monitoring and control requirements in place to
support grid services
Policy:
e Monetize functionality of “smart” inverter-based
systems, including grid services
Process:
e Updated screening criteria for DERs
e Pilot new processes to validate improvements
Tools:
e Online customer application DER portal

Process:

e DER interconnection process to feed into other
“planning” processes to capture load forecasting
impacts from DER

Tools:
e Automated interconnection process for DER
e Implemented DERMS

Action Items: Current State - 5-Yr Future State

Action Items: 5-Yr Future State 2> 10-Yr Future State

to a two-way financial relationship

customer owned DERs, and implement plan

e Establish desired use cases for DERs, including grid services

e Establish a value for DER grid services, using a repeatable process
e Update the interconnection process and address the inverter settings reqts e Integrate DER interconnection process into greater planning process to feed DER
e Assess and implement any new policies for customer provided grid services. Change

e Improve the technical analysis process for fast-track and screening criteria
e Develop an online application portal for DERs with customer self-screening
e Develop a policy and plan, addressing monitoring information and control (MIC) for

e Develop new tool sets to further automate and decrease time for management
and technical review of interconnection

data into load and DER forecasts

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

e Limited value of DERs for grid services without direct control and communications
e Lack of policy relevant to monitoring information and control (MIC) for DER.

e SCL staff lacks availability and expertise to implement to implement program

e Many internal and external stakeholders with different priorities

e Operationally, the primary utility function is to “protect” the grid, balancing the o Integrate new SCL DER Interconnection Standards with current work flows
benefits of any given DER against exposing the grid to new risks o New tool sets work with existing applications
e Evolving industry standards for DER operation and interconnection e Regulated by WA state, for DER interconnections (WAC 480-108)




SCL'’s Detailed Capability Development — Planning
Objective: Extract Additional Value from AGA Tool

Prioritization Reason: Enhance accuracy of distribution system electrical connectivity model for better planning, engineering and operation.

AGA: Enhanced Electrical Connectivity Model

Goals

Current State (2021)

Future State (5 years)

Future State (10 years)

SCL has implemented three AGA (Advanced Grid .
Analytics) modules: o
o Asset Loading Module
o Revenue Protection Module
o Reliability Planner Module

GIS model accuracy is essential for planning and o
engineering

GIS electrical model connectivity is a requirement for

OMS (reimplementing currently) and ADMS (future) .
The most common challenge of ADMS implementation is

the GIS model accuracy. .

Some planning tools can verify GIS models, but with
limitations.

GIS LDRS upgrade is complete

AGA Model Validation modules improve the
electrical connectivity model in GIS (Service
Transformer to Substation) and CCB (Meter to
Service Transformer)

The detailed GIS model of distribution system
will be verified using AGA data verification
module.

The electrical connectivity model is ready to
integrate with OMS

The GIS loop radial distribution model is valid
and ready for ADMS implementation

GIS network is upgraded

The detailed new GIS model of distribution
system will continue to be verified using AGA
data verification module.

ADMS successfully build distribution system
model using the verified GIS model.

Action Items: Current State - 5-Yr Future State

Action Items: 5-Yr Future State 2> 10-Yr Future State

e The GIS team uses AGA to validate the electrical model in the LRDS GIS .

upgrade implementation

e Test and verify that AGA modules can be used to improve the electrical .

connectivity model accuracy
e Complete connectivity model validation using AGA

e  Verify GIS model and AGA data verification module of four to six OH feeders

using other engineering tools and field verification.

e  Evaluate the AGA module performance with those OH feeders

e Use the AGA validated data for OMS outage identification
e Use those four to six feeders for ADMS concept demo

maintenance

The GIS team uses AGA to validate the electrical model in the LRDS GIS data

Continue to use the AGA validated data for OMS
e Use the AGA validated data for ADMS implementation

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

e The GIS upgrade is postponed due to resource adjustment

e  The AGA performance is unknown. If this project moves forward, suggest to use .
phase approach and have different contract for each phase depending on .

previous phase performance.

place

e Resources and budget to implement the plan
The new upgraded OMS with DA-FLISR and Remote Switching support
The OT centralized cybersecurity system, and OT network landing zone are in

e  GIS LRDS Project has been completed




SCL'’s Detailed Capability Development — Planning
Objective: Provide Innovative Solutions to Customers

Prioritization Reason: The Port of Seattle is a key infrastructure partner for the City of Seattle. Keeping the Port operational will help Seattle recover after major natural disasters.

PNNL Seattle Waterfront Resiliency Study Goals
Current State (2021) Future State (5 years) Future State (10 years)
Technical Technical Technical
e The waterfront is served from the north and south 26kV e Technical study of networked microgrids with e Build-out system of microgrids with waterfront
distribution system and the downtown network system multiple sources of electricity generation partners
e SCL has many switching points in the 26kV system e 10-Year Action Plan for Resilient Ports Policy
e SCL's network grid has very few outages but is Policy: ¢ Incentivize renewable generation
geographically constrained and does not serve large e Supporting resilient ports for social good e Explore new ownership and maintenance models
industrial loads e Decarbonize transportation, including vehicles and for DERs as system assets

Washington State Ferries is in the process of electrifying
two routes out of Colman Dock

Policy

City Light is working with Port of Seattle to develop
their Clean Energy Strategic Plan to decarbonize their
operations

marine vessels

e Increase clean energy jobs on waterfront

Process:

¢ Identify problems and possible solutions—>Study
Feasibility->Concept/Pilot projects>Assess>Full

Implementation>Training
Tools:
e Study using GridLAB-D

e Encourage/Monetize resilient ports for social good

Action Items: Current State - 5-Yr Future State

Action Items: 5-Yr Future State 2> 10-Yr Future State

e  Partner with PNNL to complete the networked microgrid study

e Assess regional social value of resilient ports

e Train people for clean energy jobs related to renewable energy microgrids

Apply for grants to build microgrids
Design the system of microgrids
Build microgrids

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

e Resiliency problem is too hard to solve with limited infrastructure spending
e Land is difficult to set aside for microgrid equipment or renewable energy

resources
e  Operational complexity outweighs benefits

Federal and State grants available
Coordinated clean energy plans for the City of Seattle, the Port of Seattle, the
NW Seaport Alliance, etc.




SCL'’s Detailed Capability Development — Planning
Objective: Offer New Technologies to Environmental Justice Communities

Prioritization Reason: The City of Seattle is committed to decarbonization and equity and this program advances both goals.

Duwamish Delta Test Bed Project

Goals

Current State (2021)

Future State (5 years)

Future State (10 years)

Technical
e Served by multiple substations—Customer-owners in
neighborhoods around the Duwamish River served by
portions of SCL South Substation, Delridge Substation,
and Duwamish Substation
e Vulnerable to natural disasters such as earthquakes,
liquefaction, etc.
e Aging infrastructure in some areas
Policy:
e SCL has no special policies related to the electrical
system in this area
e SCL assesses projects using a Race and Social Equity
Toolkit
Process:
e SCL has no special technical or business
processes related to the electrical system in this area
Tools:
e SCL using standards analysis and engineering tools in

Technical
e Upgrade Duwamish feeder breakers with SCADA
o Identify targeted electrification projects,
concentrating on transportation electrification.
Work with the TE Program Manager and
considering personal vehicles, fleets, buses,
trucks, dredging, etc.
e Explore feasibility of NWS to facilitate increased
electrification for some projects
e Pilot projects implemented (line sensors, remote
switching, etc.)
e Demand Response Pilot in the Duwamish Valley
e SCL-PNNL Study for waterfront networked

microgrids
e SCL-PNNL H2@Scale DOE Study Project
Policy:

e Prioritize grid improvements in Envir. Justice
communities by Establishing Grid Mod Test Bed

Technical, Policy, Process, and Tools
e Develop longer-term goals in the near-term after
further exploration

this area e Thru electrification, support City of Seattle
decarbonization goals and improve air quality
e Local jobs to implement the pilot projects
Tools:
e Advanced Planning to incorporate NWS in SCL
infrastructure decisions
e Partnerships for workforce development
Action Items: Current State - 5-Yr Future State Action Items: 5-Yr Future State > 10-Yr Future State
e Focus portion of TE SIP towards the Duwamish Delta/Duwamish Valley e Develop longer-term TE and Grid Mod goals in the near-term after further
e Community and Stakeholder outreach to establish a SCL Grid Mod test bed for exploration
equitable outcomes for customer-owners e Continue new technology test bed to offer solutions in an Environmental Justice
e Scope and implement Duwamish Delta pilot projects (including line sensors, remote community

switching, Demand Response, etc.)
e Support PNNL studies with technical staff and data
e Obtain wider COS support for this approach
Considerations and Risks to Achieving the Future State
e Staff resources—focused pilot-area program manager and technical staff .
e Limited focus of TE Program Manager .
e Budget for new pilot projects

Dependencies and Integrations
Continued access to On-Call Consultant Roster
Collaboration with City of Seattle departments and neighborhood
organizations and advocates
e PNNL and DOE resources




SCL'’s Detailed Capability Development — Planning
Objective: Explore New Approaches to Solve Traditional Problems

21

Prioritization Reason: SCL requires, based on regulations and technical necessity, screening and evaluation criteria for non-wires solutions (NWS) during the planning process.

Develop Non-Wires Solutions Design and Application
Guidelines

Goals

Current State (2021)

Future State (5 years)

Future State (10 years)

Technical:

e Customers are increasingly deploying DERs and District
Energy Systems that could be considered NWS

o SCL staff are learning about the benefits of NWS to
facilitate new large loads

o Feeder utilization is based on annual peak loading (winter
and summer) — not hourly (8760) or 576 cases

Process:

e NWS are not considered as alternatives to traditional
investments

e SCL has no formal processes to value, screen, or evaluate
NWS

e Many of City Light's largest customers are developing
long-term electrification plans that could create
significantly and costly demands for the deployment of
traditional T&D solutions.

Technical:
e SCL has developed NWS screening criteria and
incorporates NWS into the planning process
e  Feeder utilization limits and forecasts based on 576

or 8760 analysis
e New NWS analysis tools on-boarded
Policy:
e NWS are considered as alternatives to traditional
investments

e  Probabilistic forecasts for DERs included in the
Integrated Resource Plan

e Programs are in place to fairly compensate
customers for NWS projects where applicable (on-
site DERs, demand response, etc.)

Process:

e SCL has a defined process and proper evaluation

criteria for NWS option projects

Technical:

e NWS screening and evaluation criteria have
been updated to reflect recent trends and
lessons learned during previous NWS projects

e  SCL has evaluated available tools to automate
processes where possible

Action Items: Current State - 5-Yr Future State

Action Items: 5-Yr Future State > 10-Yr Future State

e Do a "Best Practice” analysis of other utilities and existing frameworks for NWS
screening and evaluation

e Develop NWS screening criteria, application guidelines, engineering standards and
specifications for projects

e Pilot the developed tools and skills into upcoming projects (e.g. ferry and bus
electrification)

e Formalize processes in SCL distribution planning around NWS

o Select proper tools for NWS analysis to be done

Continue to evaluate available tools in the market that would automate or make
easier NWS analysis

Compile lessons learned on the deployment of NWS for future projects

Update NWS screening and evaluation criteria to capture new market trends
and widen criteria to include more projects

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

e SCL lack the internal resources and/or technical skillset to develop NWS screening
criteria internally/independently

e Tools currently available may not allow planners to properly evaluate NWS

e Additional distribution planners may need to be hired

e Common understanding of NWS technologies required (PV, batteries, demand
response, TOD rates, managed EV charging, etc.)

NWS processes should integrate effectively with distribution planning processes
SCL must abide by RCW 19.280.100 Distributed Energy Resource Planning,
including NWS

Collaboration required across SCL groups for NWS analysis (e.g. EST,

ESE, Distribution Planning)

Customer interest and engagement may be required




SCL'’s Detailed Capability Development — Planning

Objective: Assess Batteries as Solutions to many Grid and Customer Issues

Prioritization Reason: Energy storage is an integral part of NWS. An understanding of its usefulness & effectiveness is required for advanced planning purposes.

Energy Storage Technology Goals
Current State (2021) Future State (5 years) Future State (10 years)
Technical: Technical: Policy:
e SCL has relatively high voltage (26.4 kV) and short e Energy storage technology is employed on the e SCL develops a strategic plan for electrification that
feeders, which tend to minimize grid support issues. distribution system, where appropriate, to solve a considers all viable methods of delivering power to
e Current voltage control equipment includes load tap variety of problems. customers.
changers and capacitor banks in substations; few e Typical uses include power quality issues, feeder e Storage is fully valued by analytical methods.
devices are located on feeders. capacity upgrades, load smoothing, resiliency, etc. Process:

e There are a few small customer-owned battery energy
storage systems (BESS)

o City Light is deploying storage at the Miller Community
Center Microgrid

e Storage is being considered to help manage
Washington State Ferry electrification

Policy:

e Market value of storage is still evolving.

e Power quality issues are addressed in response to
customer complaints.

Process:

e ESEs, planners, & distribution engineers work mainly
with traditional methods of serving customer-owners.
They do not have the time or tools to analyze
alternative solutions.

Policy:

e Planning for electrification has a long term,
strategic focus

e Non-wires Solutions (NWS) such as energy storage
are considered a standard method of addressing
problems on the grid

Process:

e Engineers & planners develop the skills needed to
analyze situations where NWS should be
considered as an alternative to traditional energy
delivery methods.

e SCL adopts a standardized methodology for
benefit-cost analysis for all distributed energy
resources.

e SCL develops expertise and ownership of
maintenance for City owned storage systems

NWS becomes a standard tool used by engineers &
planners to address technical or financial limitations
encountered with traditional methods.

SCL manages storage for the benefit of the
distribution and transmission grids.

Action Items: Current State - 5-Yr Future State

Action Items: 5-Yr Future State 2> 10-Yr Future State

Incorporate knowledge about NWS into planning. Additional training for technical
personnel about considerations for the uses and limitations of various storage
technologies and about analysis of storage options for grid benefits.

Develop and implement a standardized benefit-cost analysis for use with DERs

Develop a strategic approach that considers long-term customer load projections.
Develop communications and software that enable storage management by
dispatchers.

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

Energy storage is a broad and evolving field. Full understanding requires covering a
lot of technical material.

SCL technical personnel have limited time available to learn new technology.
Strategic development requires support from top level management. It may also
entail reorganization.

Analytical tools & methods must be unique to SCL. This development requires time
& effort.

Management of storage on the distribution grid for the benefit of the transmission
grid requires very careful and detailed planning studies to protect the distribution
system.

Pilot projects should involve SCL engineers & technicians in order to develop in-
house understanding of the technologies and how to maintain these systems.
Storage management depends on development of a suitable communications
system.

New technologies may require additional and/or revised safety procedures.
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SCL’'s Detailed Capability Development — Operations

Objective: Minimize Customer Outages

Prioritization Reason: One of the most effective technologies to improve system reliability and customer satisfaction. Also, improve operational efficiency, situation awareness,

reduce carbon footprint, and enhance safety.

DA-FLISR Expansion Goals
Current State (2021) Future State (5 years) Future State (10 years)
e Seven DA feeders are in service. e Implement the planned additional FLISR schemes ¢ Expand the implementation to 20% total overhead
e Working on five feeders out of University substation on multiple feeders at multiple substations feeders
and four feeders out of Creston substation e Fully integrated with the OMS e Further implement cutting-edge technologies to
e Using automated switches to improve efficiency ¢ Integrated with the centralized OT Cybersecurity further improve system reliability, improve power
and reduce sustained outages which are caused by system quality, reduce momentary outages, and reduce
faults on main lines. ¢ Implement additional cutting-edge technologies to operational cost.
further improve system reliability, improve power e Leading in implementing new technologies to
quality, reduce momentary outages, and reduce improve customer satisfaction, system reliability,

operational cost.

power quality, and work efficiency.
¢ Integrated with potential ADMS

Action Items: Current State - 5-Yr Future State

Action Items: 5-Yr Future State = 10-Yr Future State

e Develop the needed staff resources for the program. .

e Continue to implement the expansion of DA-FLISR

e Integrate DA with OMS .

e  Build DA cybersecurity monitoring system and integrate it to the centralized OT
cybersecurity system .

Evaluate the performance of the new pilot projects using new FMS (Feeder
Management System)

Implement the proved successful technologies from pilot projects to the main
program

Continue to expand the implementation, averaging two feeders per year.
Develop and implement the integration plan with future ADMS

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

e  The primary risks are lacking of funding and dedicated resources .

e  Higher priority projects in later years of the project may take away some .
resources and funding.

e Many internal and external stakeholders with different priorities

e Routine maintenance required.

Resources and budget to implement the plan
Integrate with current EMS, PI historian, updated OMS and future ADMS
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SCL’'s Detailed Capability Development — Operations

Objective: Improve Operational Efficiency

Prioritization Reason: Improve system reliability, operational efficiency, situation awareness, reduce carbon footprint, and enhance safety.

DA-Remote Switching Goals

Current State (2021)

Future State (5 years)

Future State (10 years)

SCL distribution switches are manual operation,
except for DA-FLISR feeders

Manual switching is taking significantly longer time
to restore outages, is more expensive, and is less
safe

No situation awareness in real-time

Manual switching increase carbon footprint due to
more windshield time

e Two pilot systems in two different areas are in
service. Each system will include two feeders with
two normal-closed switches and one normal-open
switches

e The new systems are integrated with SCADA/EMS

e Integrated with potential NWS projects

e Integrated with potential TE projects

e Integrated PI historian

e Integrated with DA-FLISR

e Developed plan for system-wide implementation

A dedicated team is formed to implement the
project in large scale

Expand the implementation up to 50% of total
overhead feeders depending on the budget and
staffing resources

Improve system reliability, enhance customer
satisfaction, improve safety, and reduce carbon
footprint. The larger size of the project, the more
impact it will have

Integrated with potential ADMS

Support future TE, NWS projects

Expand the system capabilities in some areas to
become DA-FLISR to further improve system
reliability

Action Items: Current State - 5-Yr Future State

Action Items: 5-Yr Future State > 10-Yr Future State

Develop the needed staff resources for the program.
Study potential TE and NWS potential areas, distribution system performance,
outage and switching history, other distribution projects to select pilot feeders

Form a dedicated team including various engineers, dispatcher, EMS
specialists, technicians, line crews with support from the E-team
Develop construction, material, practice standards relating to project's

material and construction
Develop construction priority schedule
Design, install and commission the large-scale implement project

that can provide optimal benefits

e Test required communications in a lab and in the field for different .
environments .

e Integrate with EMS/SCADA and PI historian

e Integrate with OMS, DA-FLISR, etc.

e Integrate with potential TE and NWS projects

e  Evaluate the pilot projects

e Study distribution system performance, outage and switching history, planned
TE, NWS and other distribution projects to develop short-term and long-term
plan for expanded system.

Considerations and Risks to Achieving the Future State Dependencies and Integrations

e The primary risks are lack of funding and dedicated staffing resources e Must have an expanded cyber-secure communication network ready for this
e  Higher priority projects in later years of the project may take away some project as described in the "OT-Field Area Network project”

resources and funding. e Need new cybersecurity monitoring system
e Many internal and external stakeholders with different priorities e Resources and budget to implement the plan

e Integrate with current EMS, PI historian, OMS, DA-FLISR and future ADMS
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SCL’'s Detailed Capability Development — Operations

Objective: Improving the Integration and Cybersecurity of the DA System

Prioritization Reason: Enhance cybersecurity, improve system reliability and operational efficiency of the DA systems.

DA-Advanced Integration Goals
Current State (2021) Future State (5 years) Future State (10 years)
e  Current DA systems integrated with SCADA/EMS e New DA cybersecurity monitoring system is e The new DA-remote switching system is integrated
and PI historian. designed, and built for DA-FLISR to the DA cybersecurity monitoring system.
e The integration with OMS is essential but has not e The cybersecurity system will be integrated with the e The new DA-remote switching system is integrated
been implemented due to limitation of the existing OT centralized cybersecurity system to OMS
OMS (2009) version. e New upgraded OMS is implemented o FMS will integrate with the DA-remote switching
e Lack of OMS-DA integration reduces dispatchers’ e DA-FLISR is integrated with new upgraded OMS system
efficiency, leads to confusion, and inaccurate e The new Feeder Management System (FMS) is e The new integration will also cover for the
outage reports and reliability indices designed and implemented. expanded/large scale DA-FLISR and remote
e New OMS upgrade is being planned (2021+) e FMS is integrated with cybersecurity monitoring switching systems
e  Enterprise OT cybersecurity monitoring system is system, with OT network landing zone and remote
being developed (DA needs its cybersecurity access.
monitoring system.)
e Lack of effective tool to collect and analyze outage
events data, to proactively diagnose and
troubleshoot DA device conditions to optimize the
system performance

Action Items: Current State > 5-Yr Future State Action Items: 5-Yr Future State > 10-Yr Future State
e Develop the needed staff resources for design, implementation and manage the e Setup and test OMS and DA-remote switching integration in a lab
new systems environment
e  Confirm OMS upgrade (2021+) requirements support DA-FLISR e Test and implement OMS and DA-remote switching integration
e  Setup and test OMS and DA-FLISR integration in a lab environment e Design and test the DA cybersecurity system for DA-remote switching in the
e Test and implement OMS and DA-FLISR integration Grid Mod lab
e Design and test cybersecurity system for DA-FLISR in the Grid Mod Lab e Test the DA cybersecurity system with the new DA-remote switching system
e Implement the new cybersecurity system and test with DA-FLISR system e Design, implement, and test FMS with the pilot remote switching system
e Integrate the new cybersecurity system with the OT centralized cybersecurity e Integrate all future DA-FLISR, remote switching with OMS, DA cybersecurity
system monitoring system, and FMS

e Design and test FMS in the Grid Mod Lab
e Design, implement, and test FMS with Shoreline DA feeders (original pilot)
e Integrate all DA feeders to FMS, OMS, and cybersecurity

Considerations and Risks to Achieving the Future State Dependencies and Integrations
e The primary risks are lack of funding and dedicated staffing resources e Resources and budget to implement the plan
e  System integration is typically challenging and may take more time and effort e  The new upgraded OMS support DA
than initially forecast e The OT centralized cybersecurity system, and OT network landing zone are in
e The OMS and cybersecurity system will be upgraded periodically and this may place.

cause delay in the subsequent integration




SCL’'s Detailed Capability Development — Operations

Objective: Enable Connections to Distributed Equipment

Prioritization Reason: The project will expand SCL capabilities and functionalities to improve system resiliency, reliability, responsiveness, and adaptation, to speed
up decarbonization, to enhance safety, to improve operational efficiency, to increase life expectancy of assets, and to optimize energy delivery and customer service options

OT Field Area Network Goals

Current State (2021) Future State (5 years) Future State (10 years)

e SCL AMI project is utilizing radio mesh network e Two pilot systems in two different areas are ¢ A dedicated team is formed to implement the
which is less expensive than an SCL owned Field implemented and evaluated—criteria: project in large scale
Area Network, but it is also less reliable, secure, Environmental Justice Communities, hilly-treed e Expand the implementation up to 50% of SCL
high latency, narrow bandwidth. It is not currently areas, etc. service area depending on the budget and staffing
used for critical control applications. e The pilot communication will serve one or two new resources

e  The communication for DA-FLISR is fiber optics, grid mod projects: remote switching, line sensor e The new communication will serve as standard
which is reliable, secure, fast speed, broad managed TE, DER, Connected Grid Building, or communication for new distribution field projects

bandwidth, yet, is more capital intensive, and takes NWS such as managed TE, DER, NWS, DA-FLISR, remote
longer to implement. e The new systems are integrated with switching, line sensor, etc. and reduce their cost,

e Identified the need for reliable, secure SCADA/EMS/ADMS reduce design and implementation durations and
communication to meet the needs of new field e Developed plan for large scale implementation increase their chance of success

technologies. Those new projects include but are
not limited to Managed TE, DER, NWS, DA-FLISR,
remote switching, line sensor, etc.

Action Items: Current State - 5-Yr Future State Action Items: 5-Yr Future State 2> 10-Yr Future State

e Develop the needed staff resources for the program. e  Form a dedicated team including various engineers, technicians, line crews
e Develop the high-level communication system network design with support from the E-team
e Develop new communication devices specs and purchase new devices e Develop construction, material, practice standards relating to project's
e Test the new communication in the lab material and construction
e Study and selected two different testing areas to test the communication e Develop construction priority schedule
performance with different environments. e Design, install and commission the large-scale implement project
e Design, install and commission the pilot projects e Develop communication network guidelines including common

e  Evaluate the pilot projects communication protocols for new distribution field projects such as but not

Develop the plan for possible large-scale implementation
Obtain budget for large-scale implementation project

limited to managed TE, DER, NWS, DA-FLISR, remote switching, line sensor,
energy delivery optimization, advanced distribution system protection.

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

The intention is to supplement and possibly replace the AMI mesh network with
a more robust and capable OT FAN

The primary risks are lack of funding and dedicated staffing resources

Higher priority projects in later years of the project may take away some
resources and funding

Many internal and external stakeholders with different priorities.
Communication technologies have short lifecycles and current best
technologies can be outdated quickly

Resources and budget to implement the plan

Integrate with backbone communication, and DA-FLISR communication
networks.

Evaluate possible shared City infrastructure.
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SCL’s Detailed Capability Development — Operations

Objective: Implement and Analyze Demand Side Management

Priority consideration: Demand response is an emerging technology which City Light can use for a variety of grid services, e.g. load shifting

Demand Response Pilot Goals
Current State (2021) Future State (5 years) Future State (10 years)
Technical: Technical: Technical:
e SCL currently has not implemented demand response e Conduct pilot project (2021-2022). e SCL has installed a Distributed Energy Resources
or customer-controlled loads e Define grid value and peak-shaving needs now and Management System (DERMS) for wide-scale
¢ Initial pilot scoping and valuation work was conducted in the future implementation of DR control.
with a focus on industrial customers e Grid interactive water heaters and possibly smart e Participating customer resources and customer
e Demand Response Potential has been assessed as part thermostats for residential customers and/or small sectors expand.
of City Light's Conservation Potential Assessment commercial Policy:
e Integrated Resource Plan updates forthcoming in early e Assess pilot results and potential long-term value e SCLis engaged in regional DR programs at MW
2021 will inform long-term value of demand response e Review relevant case studies at other utilities, scale.
resources including behavioral DR e SCL actively seeks grid benefits from DR.
e Interest has been expressed in a residential and small- Policy: Process:
commercial focused pilot with impacts in the Duwamish | e Consider demand response programs for load e DR becomes a standard tool used by marketers,
Valley. shifting and other grid services. planners, & engineers to produce financial and grid

Process:

for grid benefits.

resources.

e Develop & pilot various DR programs.
e Engineers & planners develop the skills needed to
analyze situations where DR should be considered

e SCL adopts a standardized methodology for
benefit-cost analysis for demand response

benefits for SCL's customer-owners.

Action Items: Current State = 5-Yr Future State

Action Items: 5-Yr Future State = 10-Yr Future State

e Determine specific objectives of DR pilot. Involve participating groups in this
process.

e Plan & execute pilot; assess results.

e Share results with interested parties at SCL.

e Review case studies covering technology for incorporating small-commercial winter
peaking DR and assess the value of this targeted sector.

SCL builds on pilot programs for various types of DR.
Successful pilot programs are then rolled out at scale.
SCL pursues opportunities for DR in the energy markets.

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

e Some DR techniques, e.g. EV charging, have not been shown to be cost effective
(not enough participants). Therefore, it is important to consider the experience of
other utilities when designing a DR program.

e Cybersecurity & data security are significant challenges to DR control design.

e DRis a broad and evolving field. Full understanding requires covering a lot of
technical material.

e SCL technical personnel have limited time available to learn new technology.

e Equity needs to be carefully considered in program roll-out.

Pilot projects should involve SCL engineers & technicians in order to develop in-
house understanding of the technologies and how to maintain these systems.
The most effective DR requires a suitable communications system. Current
candidates include cellular modems, AMI networks, FM radio broadcast, and
customer Wi-Fi connections.

DR at scale requires DERMS.

New technologies may require additional and/or revised safety & operating
procedures.
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SCL’s Detailed Capability Development — Operations

Objective: Assist Customers with Optimized Charging for the Grid

Prioritization Reason: SCL is committed to helping customer-owners lower their carbon footprints. Creating a managed EV charging program could ultimately allow more EVs to
exist on the SCL distribution system while minimizing additional required capacity buildout.

Managed EV Charging

Goals

Current State (2021)

Future State (5 years)

Future State (10 years)

Technical

EV Fast Chargers are currently being piloted with time-
of-use rates

A residential lease-to-own model program has provided
35 residents with 240V chargers.

SCL is collaborating with King County Metro to electrify
transit buses

A UW Capstone Project, supervised by EST's Strategic
Tech team, is studying managed charging of UW fleet
vehicles

Policy

Seattle City Council has approved the SCL

Technical

e SCL has studied benefits of managed EV charging

e Pilot project for managed charging of fleet medium
and heavy-duty EVs (V1G) to avoid overloading on
feeder laterals

e SCL has identified load profiles for EVs

e SCL has analyzed the effect of passive charge
management (TOD pilot)

Process

e A residential rate pilot has been reviewed and is in
place if financially tenable

e Engagement with SCL customer-owners related to

Technical

A V2G pilot for medium and heavy-duty EVs has
been put in place assuming SCL has willing fleet-
operating stakeholders, exploring customer and/or
SCL benefits

Developed standards for managed EV charging

Process

Based on pilot success and the adoption of EVs in
SCL territory, SCL has or is in the process of
adopting a V2G program

Developed rates for multiple managed EV charging
options

Transportation Electrification Strategic Investment Plan
(TESIP)

TESIP goals on managed charging

Action Items: Current State - 5-Yr Future State

Action Items: 5-Yr Future State > 10-Yr Future State

Study benefits and challenges of managed EV charging

Study V2G managed charging benefits and technical and operational challenges

e Complete an analysis on the effects of passive charge management (e.g. TOD rates) | ® Market V2G technology should be monitored until the industry becomes mature
e Complete a detailed map of expected EV growth enough for SCL to pursue a pilot project
e Areas of concern due to EV fleets on the SCL network must be identified ¢ Note areas/times of day that are of particular worry which V2G technology might
e A proper incentive structure for customer-owners in the V1G pilot should be drafted alleviate problems

for a pilot project e  Fleet-owning customers should be engaged with to determine interest in a V2G
e Assess customer interest in managed charging options. pilot
e Analyze the EV load profiles using the specially installed EV meters, AMI

meters/load disaggregation software or EPRI data

Considerations and Risks to Achieving the Future State Dependencies and Integrations

e Cybersecurity analysis will be needed for SCL actively managed charging e Customer interest in V1G or V2G pilot projects is vital to project success
e Customer privacy concerns if data is collected on charging behavior e Communications infrastructure would be required to communicate to EV chargers
e Equity goals should be considered with any new EV charging projects e Additional buildout of EV charging infrastructure
e V2G technology voids the current warranties of electric vehicles e Installing EV chargers with capabilities to meet the needs of the grid

SCL will need to assess distribution protection impacts of EV managed charging

An ADMS or DERMS would be required to give control of V2G fleets to dispatchers
and give insight to dispatchers
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SCL’s Detailed Capability Development — Operations

Objective: Increase Situational Awareness for Dispatchers

Prioritization Reason: The existing overhead fault current indicators are nearing end-of-life on the SCL distribution system. Replacing these sensors with smart line sensors would
increase dispatcher capabilities and reduce customer outage times.

Line Sensor Deployment Goals
Current State (2021) Future State (5 years) Future State (10 years)
Technical Technical Technical
e  Distribution fault current indicators (FCIs) exist on the e Smart line sensor deployment on the distribution e  Monitoring of trends in FCI/line sensor technology
system but do not communicate to SOC and are system which communicate to dispatchers at SOC Process

reaching end-of-life
Underground FCIs are being deployed (without o
communication)

A pilot project using AMI-enabled line sensors from
L+G has been completed .

(CAIDI)

when a fault is sensed
A study has been done to measure the effects of the
line sensors on standard outage measurements

Full-scale deployment of line sensors

e Completed integration into a DMS or ADMS

Action Items: Current State = 5-Yr Future State

Action Items: 5-Yr Future State > 10-Yr Future State

Determine the preferred communications network for this project

Final selection of vendor products - line sensors and other related deployed
equipment

Deploy line sensors on small scale (~100) and report on performance

Assign personnel to manage and monitor the sensors

Create a plan to integrate line sensor data into future DMS or ADMS systems that
SCL will deploy

Deploy line sensors on a system-wide scale

Report on the effects of the line sensors on standard outage measurements (CAIDI)

Continue to monitor line sensor functionality, and make changes to the project if
necessary

Replace line sensors as necessary if they fail, or begin a new project to find a
replacement product

Integrate line sensor monitoring into the SCL DMS/ADMS

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

Smart sensor information that is communicated back to SOC may raise
cybersecurity concerns

Staff to monitor the health of the line sensor system and flag devices or areas of
concern would be required for a large-scale deployment

Integration of FCI/line sensor data into a DMS or ADMS s critical to their long-term
usability by dispatchers

Communications infrastructure is required to support devices and a new SCL-owned
communication network might be required




SCL’'s Detailed Capability Development — Supporting Technologies
Objective: Extract Additional Value from Installed Equipment

Prioritization Reason: The L+G communications for AMI is an existing asset that SCL has committed to long-term for billing. Planning and operations projects that utilize the L+G

mesh network will extract additional value.

L+G Mesh Communication Network Assessment Goals
Current State (2021) Future State (5 years) Future State (10 years)
Technical: Technical: Policy
e SCL has nearly completed the AMI meter project for e Utilization of the L+G network for operations, for e Final evaluation of the L+G network (SCL
billing. example, distribution system — monitoring only operation/ownership or L+G management or

e AGA modules are used by planning, engineering, and new
services groups at SCL.

Policy:

e SCL has a contract with L+G through 2031 (Signed in 2016
for 15 years)

Process:

e The mesh network is owned and managed by L+G (until
2031)

Process:

e Understanding the cybersecurity and performance
capabilities (bandwidth, latency, etc.) of this network

e Secure lower cost, grid edge communications system
e Assess the future of the L+G network (SCL
operation/ownership or L+G management or upgrade)

upgrade) as approaching 2031

Technical

¢ Defined and implemented project for any changes to
the AMI Comm network

Action Items: Current State - 5-Yr Future State

Action Items: 5-Yr Future State = 10-Yr Future State

e Assess possible additional uses for the comm network (non-L+G equipment) to
maximize the value of the asset

e Evaluation of new L+G offerings and services available using the L+G mesh network

e Evaluate the Cybersecurity assessment for operations projects

o Plan operational projects for the next five years based on the results to date

e Determine if SCL ownership of the L+G network is feasible after the contract end

¢ Finalize a plan with internal stakeholders on the future of the L+G mesh
communication network
¢ Define and implement comm network changes/upgrades

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

o Investing in the L+G network through various projects locks SCL into L+G offerings
for the future

e L+G Infrastructure will likely be near or at end-of-life by 2031

e There is little in-house technical knowledge of the L+G network at City Light

o Operational projects may present cybersecurity risks

e If the L+G network is used for operations purposes, L+G solutions should be linked to
SCL technologies (OMS, ADMS)




SCL’s Detailed Capability Development — Supporting Technologies
Objective: Keep the Grid Secure

Prioritization Reason: Cybersecurity of grid connected components is critical for the operation of a secure modern grid.

Cybersecurity for Grid Mod Monitoring & Control Goals
Current State (2021) Future State (5 years) Future State (10 years)
Process: Technical: Policy:
e Lack of cybersecurity analysis or understanding is e Standardized security (both cyber & physical) e Updated standardized cybersecurity policy
sometimes cited as a reason for not undertaking new analysis is applied Grid Mod Projects Process:
technology projects e Security reports are automatically generated for e Asset management of all cyber devices owned by
e Customer owned grid connected equipment is not review and/or action. SCL, including on grid edge devices
monitored or controlled and SCL cybersecurity is not Policy: e Connected DER are continuously monitored for
addressed because there is no communication e Cybersecurity standards always apply cybersecurity issues.
e All communication between SCL and its customer’s Tools:
equipment is secured and monitored. e One or more standardized communication

e Every Grid Mod Project integrates cyber protections
along with traditional design and analysis

systems designed for DER communication are
available for most projects.

Process:
e Cybersecurity is built into the customer connection
process.
Tools:
e Various available security techniques and
applications.

Action Items: Current State > 5-Yr Future State Action Items: 5-Yr Future State > 10-Yr Future State
e Establish and use standardized cybersecurity review process and standard practices e Assess standardized cybersecurity policy

for Grid Mod Projects

Implement security management tools to automatically monitor connections and
generate event files and reports.

Establish body of work for SCL employees to support cybersecurity.

Implement asset management for all cyber devices.
All engineers and technicians are trained to configure cyber protection in OT assets.
Establish standardized communication methods for DER.

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

Most employees do not consider cybersecurity an integral part of their job duties—
this new function needs to be integrated into all disciplines.

Cybersecurity technologies are continuously evolving; there are no industry
standards.

Communication networks and associated cyber requirements for DER have not
been standardized; there are many competing technologies.

Difficulty verifying DER settings after interconnection without communication and
hence realizing the actual grid value.

Lack of cyber policy relevant to monitoring, information, and control (MIC)

Many internal and external stakeholders with different priorities.
Cybersecurity is a specialty field and should be supported at the project level by
dedicated technical staff.




SCL’s Detailed Capability Development — Physical Infrastructure
Objective: Obtain Additional Learnings from Innovative Installation

Prioritization Reason: SCL will be responsible for the operation and maintenance of the Miller Community Center Microgrid for the life of the system. This project offers
opportunities for both internal and external workforce development.

Miller Community Center Microgrid Plan

Goals

Current State (2021)

Future State (5 years)

Future State (10 years)

Technical: .

The Miller Microgrid has broken ground and will likely be
operating in Q1 2021

The University of Washington (UW) will be writing a report | e
after analyzing data from use case data tests Washington
State Clean Energy Fund 2 (CEF2) grant .
Data and operations are not currently integrated into the |e
SCL EMS (Physical security is monitored by SCL)
Microgrid O&M is SCL responsibility o

systems

SCL has trained internal and external personnel to .
operate and maintain microgrid, PV, and battery

SCL collects data from the PV +Storage Miller Microgrid
and assesses value streams

Investigate settings for smart inverter systems

The Miller Community Center will continue to function
as a place of haven in case of a larger power outage
City Light will define and implement through this
project the cybersecurity needs of utility owned
equipment on a customer site

The community center will continue to function as a
place of haven

¢ Integration of data and operations into an ADMS
system

Action Items: Current State - 5-Yr Future State

Action Items: 5-Yr Future State = 10-Yr Future State

Testing of use cases for data collection in support of the UW team working on the
analytics report

Assess the Miller Microgrid on-going value streams

Determine the in-house skills required to operate and maintain this microgrid system
with a focus on battery systems

Conduct personnel training on new technology with the Lighting Design Lab

Develop findings/insights from implementing and operating the Miller Microgrid that
can inform potential future microgrid design, development, and installation.

Integrate monitoring, control, and data collection with an ADMS and redesign of
microgrid controls to allow remote operation and ADMS integration

Considerations and Risks to Achieving the Future State

Dependencies and Integrations

SCL Operations and Maintenance (O&M) work for the Miller Community Center
Microgrid will be done for the near future by an outside consultant

SCL crews have not been trained to operate or maintain a microgrid or associated
equipment

Dispatchers, crews, and SFD should conduct emergency operations training around
the microgrid

ADMS implementations are often costly and complicated

SCL needs to have available staff for new technology training
Long-term integration of data and operations will require an ADMS




SCL’s Detailed Capability Development — Physical Infrastructure
Objective: Reduce Repeat Customer Outages

Prioritization Reason: Improve the reliability for customer-owners in areas where lightning strikes often occur and reduce operational costs.

Targeted Lightning Arresters on OH Transformers Goals
Current State (2021) Future State (5 years) Future State (10 years)
Technical: Technical: Technical:
e SCL's distribution system averages 113 overhead e Studied the effectiveness of OH distr. transformer ¢ Value based approach to lightning arrestors on
transformer failures caused by lightning strikes every lightning arrestors and related economic benefits. overhead transformers
year. e Common types of overhead transformers in the most Policy:
e Lightning strikes often occur repeatedly in the same lightning-prone areas of SCL's system are equipped ¢ All new and replaced overhead transformers are
areas. with arresters. equipped with lightning arresters.
Policy: e Cost of conversion is minimized by purchase of Process:
e Lightning arresters are not installed on overhead factory-installed arresters. ¢ All transformers are ordered with factory-
transformers, except for “back-lot” locations that are Policy: installed lightning arresters.
difficult to access. e Established process after review of engineering study, e SCL will no longer need to stock two separate
e Failed transformers are replaced in-kind regardless of which could include proactively adding lightning transformer configurations, one with and one
the cause of failure. protection to installed transformers or adding arrestors without a lightning arrester.
¢ Lightning arresters are always installed on terminal to all new and lightning damaged transformers.
poles to protect underground cables. e Updated OH distribution transformer lightning arrestor
Process: policy based upon economic justification
e SCL stocks approximately 500 replacement transformers | Process:
in various voltage configurations. e Purchase common types of spare transformers that are
factory-equipped with lightning arresters and used to
replace lightning-damaged transformers.

Action Items: Current State > 5-Yr Future State Action Items: 5-Yr Future State > 10-Yr Future State
e Conduct an engineering study on the effectiveness of OH distribution transformer o Study the effectiveness of applying lightning arresters to overhead transformers.
lightning arrestors and related economic benéefits. ¢ Continue to replace non-arrester-equipped transformers when they fail in service.

¢ Study to evaluate proposal to install arresters on replacement transformers when
the original unit failed because of lightning

e Select an appropriate arrester class that will minimize arrester failure

e Choose the common size(s) and configurations of transformers to be protected

¢ Modify storm response and maintenance policy to ensure that this practice is
incorporated into response by line crews

e Review previous lightning arrestor installation policy and study cost benefit of
standard installation of lightning arrestors

e Stock a recommended quantity of transformers with factory-installed arresters for
low cost and rapid response time

Considerations and Risks to Achieving the Future State Dependencies and Integrations

e SCL lacks the in-house capability to perform the value analysis for the limited use of The ability of lightning arresters to protect the transformer as well as the
lightning arresters on overhead transformers. downstream customer wiring.

e SCL must staff the study with a project manager and a subject matter expert. The failure rate of various types of lightning arresters.

¢ The lightning arresters may not offer enough protection to justify the cost. The economic value of this type of transformer protection.

e The arresters themselves may have too high a failure rate to justify their use. The cost and logistics of keeping both arrester-equipped and non-arrester-

¢ On-going management of two variations of the same type of transformer. equipped transformers in stock.
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Grid Mod Project Staffing

This section provides an initial staffing plan for the Grid Mod Plan projects, including leads, participants, consultants, and stakeholders.

Project

Project
Manager/Coordinator

Participating SCL Teams

Other Interested SCL
Teams

External
Partners/Consultants

DER Interconnection

ETO- Distribution Planning

CCES-Solar Team

ETO-Distribution Engr

Studies and Procedures EST-GridMod ETO-Network Engr
AGA: Enhanced Electrical | AMLP-GIS ETO-Planning EST-GridMod Vendor (L+G)
Connectivity Model Ops-AMI SOC-Dispatchers

UTD-PMO

ETO-Distribution Engr
PNNL Seattle Waterfront | EST-GridMod EST-StrategicTech PNNL
Resiliency Study ETO-Distribution Planning Port of Seattle

Northwest Seaport Alliance

Duwamish Delta Test Bed | EST-GridMod EST-StrategicTech ETO-Distribution Engr COS Partners

Project ETO-Planning SOC-Dispatchers Duwamish Valley
Stakeholders
PNNL

Non-Wires Solutions ETO- Distribution Planning | EST-GridMod SOC-Dispatchers Vendors and Consultants

Analysis

EST-StrategicTech
ETO-Distribution Engr

SOC-Operators
SCL Enterprise

ESE Cybersecurity

CCES Ops
Energy Storage ETO-Distribution Planning | EST-GridMod SOC-Dispatchers Vendors and Consultants
Technology EST-StrategicTech SOC-Operators

ETO-Distribution Engr

SCL Enterprise

ESE Cybersecurity
Ops
Continuing Grid Mod EST-GridMod ETO-Planning SOC-Operators Partner (EPRI)
Plan Development EST-StrategicTech Many others
DA-FLISR Expansion EST-GridMod SOC-Dispatchers SCL Enterprise Vendor (S&C)
ETO-PSA, Engr, Planning, Cybersecurity

Comm
Ops-Comm Techs
Ops-Line Crews

SOC-Operators
Ops-Relay Techs
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Project Project Participating SCL Teams | Other Interested SCL External
Manager/Coordinator Teams Partners/Consultants
DA-Remote Switching EST-GridMod SOC-Dispatchers SCL Enterprise Vendor (S&C)
ETO-PSA, Engr, Planning, Cybersecurity
Comm SOC-Operators
Ops-Comm Techs
Ops-Line Crews
Ops-Relay Techs
DA-Advanced EST-GridMod SCL Enterprise Ops-Relay Techs Vendors
Integration Cybersecurity
UTD-PMO
Ops-Comm Techs
ETO-PSA
SOC-Dispatchers
OT Field Area Network - | EST-GridMod Ops-Comm Techs ETO-PSA Vendor
Pilot Project Ops-Line Crews SOC-Dispatchers Comm Consultants
ETO-Distribution Engr ETO-Comm
SCL Enterprise
Cybersecurity
Demand Response Pilot | CCES EST-GridMod Ops-Comm Techs Vendor
CCES-Account Execs SOC-Dispatchers BPA
ETO-Planning
ETO-PSA
Managed EV Charging EST-Electrification CCES SOC Vendors
ETO-Distribution Engr SCL Enterprise Sys Protection Consultant
ETO-Planning Cybersecurity
AMLP-ESE EST-GridMod

Ops-Comm Techs

Line Sensor Deployment | EST-GridMod SOC-Dispatchers Ops-Distribution Engr L+G SMEs
SCL Enterprise Ops-Overhead Line Crews
Cybersecurity
PSAutomation

Landis and Gyr Mesh AMI Ops EST-GridMod Ops-Comm Techs L+G SMEs

Communication Network SCL Enterprise ETO-Comm Engr

Assessment Cybersecurity

PSAutomation
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Project Project Participating SCL Teams | Other Interested SCL External
Manager/Coordinator Teams Partners/Consultants

Cybersecurity for Grid SCL Enterprise EST-GridMod SOC Customer-owners with

Mod Monitoring & Cybersecurity ETO DERs

Control Ops-Comm Techs Vendors and Consultants

Miller Community Center | EST-StrategicTech LDL ETO-Distribution Engr Training Consultants

Microgrid Plan

Ops-Stations
PSAutomation

SOC
Ops-Overhead Line Crews

SFD
O&M Contractor

EST-GridMod
Targeted Lightning AMLP-Asset Management | ETO-Distribution Engr Standards Engr Lightning Engr Consultant
Arresters on OH Ops-Overhead Line Crews | SOC
Transformers Ops-Warehouse EST-GridMod
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Appendix: Glossary

Advanced Distribution Management System (ADMS): The software platform that supports the full suite of
distribution management and optimization. An ADMS includes functions that automate outage restoration and
optimize the performance of the distribution grid. ADMS functions being developed for electric utilities include
fault location, isolation and restoration; volt/volt-ampere reactive optimization; conservation through voltage
reduction; peak demand management; and support for microgrids and electric vehicles.®

Distributed Energy Resources (DER): “A source or sink of power that is located on the distribution system,
any subsystem thereof, or behind a customer meter. These resources may include, but are not limited to,
electric storage resources, distributed generation, thermal storage, and electric vehicles and their supply
equipment.” ’

Distributed Energy Resources Management System (DERMS): A software platform that is used to organize
the operation of the aggregated DER within a power grid.®

Enterprise Technology Roadmap: An [enterprise] “technology roadmap is a visual document that
communicates the plan for technology initiatives” at an enterprise-wide level of an organization. This roadmap
typically outlines when, why, and what technology solutions will be implemented to help the organization
move forward while avoiding costly mistakes. °

Fault Location Isolation and Service Restoration (FLISR): Distribution automation system which detects and
responds to faults in order to minimize the number of customers affected by a distribution system outage.

Grid Architecture: “... is a discipline with roots in system architecture, network theory, control engineering, and
software architecture, all of which we apply to the electric power grid. An architectural description is a
structural representation of a system that helps people think about the overall shape of the system, its
attributes, and how the parts interact.” *°

Operational Technology: “... is hardware and software that detects or causes a change, through the direct
monitoring and/or control of industrial equipment, assets, processes and events.” ! The term has become

established to demonstrate the technological and functional differences between traditional IT systems and
Industrial Control Systems environment, the so-called "IT in the non-carpeted areas”

6 https://www.gartner.com/en/information-technology/glossary/advanced-distribution-management-systems-adms

7 https://www.ferc.gov/CalendarFiles/20180215112833-der-report.pdf
8

https://www.next-

kraftwerke.com/knowledge/derms#:~:text=A%20distributed%20energy%20resources%20management,distributed%20energy%20resources%20(DER

9 https://www.aha.io/roadmapping/guide/product-roadmap/what-is-a-technology-or-it-roadmap

10 https://www.pnnl.gov/grid-architecture

1 hitps://www.gartner.com/en/information-technology/glossary/operational-technology-ot
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Appendix D

Q“S Seattle City Light Draft 4/9/2021

2022-2026 Strategic Plan Financial Forecast

EXECUTIVE SUMMARY

This document details the financial assumptions behind the 3.5% average rate path established by the
2022-2026 Strategic Plan (the “Plan”). The proposed rate path provides the revenue required to deliver
on City Light's Strategic goals outlined in the Plan.

Average rates are derived by dividing the revenue requirement by retail sales. On average the revenue

requirement is increasing by a little over $30M (3.3%) and retail sales are decreasing by 0.3%.

RATE INCREASE SUMMARY

2021 2022 2023 2024 2025 2026 Avg
Revenue Requirement 919.3 9556 989.0 11,0262 1,0502 1,079.1

Annual Increase 3.9% 3.5% 3.8% 2.3% 28% 3.3%
Retail Sales GWh 8,637 8,633 8,607 8,600 8,542 8,520
Annual Change -0.1% -0.3% -0.1% -0.7% -03% -0.3%

Average Rate, ¢/kWh 10.65 11.07 1149 11.93 12.29 12.67
Annual Increase 3.0% 3.9% 3.8% 3.8% 3.0% 3.0% 3.5%

Below is a table of bill impacts assuming each customer receives the annual rate increase noted above
and maintains a consistent level of consumption. These impacts are examples only and will change after
the retail rate design process is completed for each year. Customers who decrease their consumption
through energy efficiency measures will experience smaller bill impacts.

CUSTOMER BILL IMPACT EXAMPLES

Monthly
Bill Monthly Increase

2021 2022 2023 2024 2025 2026 AVG
Residential-typical (634 kWh/mo.) $76.77 $3.00 $3.04 $3.18 $2.61 $2.68 $2.90
UDP Residential-typical (60% Discount) $30.71 $1.20 $1.22 $1.27 $1.04 $1.07 $1.16
Small Commercial-Car Wash $465 $18 $18 $19 $16 $16 $18
Medium Commerecial-Retail Store $7,436 $290 $294 $308 $252 $259 $281
Large Industrial-Stone $23,550 $920 $933 $977 $800 $821 $890
Large Commercial-Hospital $94,607 $3,695 $3,747 $3,923 $3,212 $3,298 $3,575
Large Commercial-Education $1,990,939 ¢77,754 $78851 $82561 $67,594  $69,399 $75,232
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The COVID pandemic and associated recession significantly reduced City Light's retail sales to
commercial customers in 2020, and this was only partially offset by increased residential sales. The

recovery is

expected to last several years and, as a result, City Light's retail sales are expected to be

relatively flat through 2026.
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The below charts and table summarize City Light's revenue requirements for 2022-2026
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RETAIL REVENUE REQUIREMENT ANNUAL GROWTH DRIVERS 2022-2026

O&M budget reductions restored

$50
$40 $36.2 $37.2
$33.5 Annual Change in the
Revenue Requirement  $28.9
$30
$20 $240
g
2
= $10
=
-
$0 — — — |
2022 2023 2024 2025 2026
-$10
Uncollectible revenue and other income (e.g., late &
620 4 rental fees) return to normal from 2021 levels
-$30
B Debt Service Coverage . O’&M Power Cost, net I Other, net =g Total Costs, net
RETAIL REVENUE REQUIREMENT SUMMARY
$, Millions 2022 2023 2024 2025 2026
Revenue Requirement 955.6 989.0 1,026.2 1,050.2 1,079.1
Debt Service Coverage
Debt Service 234.5 2444 256.6 254.1 256.8
Additional Coverage* 188.0 196.4 204.1 222.2 231.1
Operations & Maintenance (O&M)
Baseline 2022 O&M 339.0 339.0 339.0 339.0 339.0
Inflation and REC Growth* * - 10.6 22.0 322 421
Net Power Costs
Power and Wheeling Contracts 234.5 237.7 2423 2412 246.7
Net Wholesale Revenue (NWR) (40.0) (40.0) (40.0) (40.0) (40.0)
Power Related Revenues, Net (17.1) (17.1) (17.0) (16.8) (16.5)
Other
Taxes, Payments and Uncollectibles 56.1 579 59.9 614 64.0
Miscellaneous Revenue (39.4) (39.8) (40.8) (43.2) (44.2)
*Debt Service Coverage 1.80 1.80 1.80 1.87 1.90

** Inflation on existing O&M and incremental renewable energy credit (REC) investments to meet [-937
requirements. Additional detail included in the O&M section.
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Drivers of 2022-2026 Revenue Requirements and Rates
1. Debt Service and Debt Service Coverage

e Funds historic and future capital investments

e Increases on average $15 million per year

e $1.7 billion 2022-2026 net capital requirements ($338 million per year)
0 43% expected to be funded with operating cash

2. Operating and Maintenance (O&M)
e 2022 O&M - $30 million 2021 budget reductions restored plus inflation
e Cost increase of around $11 million per year during 2022-2026
e Inflation around 3% per year
e Sets overall spending target
o City Light will continue to make resource and organizational adjustments to
deliver on strategic initiatives and core services

3. Net Power Cost
e In total, net power costs are expected to remain relatively stable
o Around 1% growth per year on average
e Bonneville Power Costs are the largest single component at over $200 million
o Expected to increase a little over 2% per year
o Actual 2022 BPA costs are currently expected to come in below the planning
values used in this forecast, and any savings will be passed along to City Light
customers'

4. Other Revenues/Costs?
e Not a large driver, expected to remain stable over planning period
e Uncollectible revenue expected to return to typical levels in 2022
o At higher levels in 2020 and 2021 due to pandemic and recession

! Based on BPA’s preliminary 2022-2023 rate proposal and purchase volumes. Any cost differences will be passed through
to City Light Customers with the BPA passthrough mechanism. BPA is expected to announce a final rate decision in July
2021.

2 Other Costs include state taxes, franchise payments and uncollectible revenue, which tend to grow in proportion to retail
revenue. Miscellaneous revenue comes from a variety of fees and service charges, as well as from interest earnings; only
minor growth in these revenues is anticipated.
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INTRODUCTION

The 2022-2026 Strategic Plan builds on the 2019-2024 Strategic Plan Update (also called the 2018
Strategic Plan), extends the horizon an additional two years to 2026 and shortens the Plan horizon to
five years. The 2021-2026 Strategic Plan was postponed while the Utility focused on COVID-19 related
issues. The 3.6% rate increase that was originally anticipated for January 1, 2021 was canceled to help
mitigate the economic impacts of COVID-19 on ratepayers. However, on March 29, 2021 Seattle City
Council approved a 3% rate increase effective April 1, 2021, along with the removal of the current 3.0%
RSA surcharge.?® The net result is no impact on expected customer bills for the remainder of 2021. At
the same time, Seattle City Council approved an across-the-board 3.9% rate increase for all rate classes,
effective Jan 1, 2022, which is reflected in this plan.

This document details the assumptions that determine the average retail rate path for the years 2022-
2026. Average retail rates are not actual billed rates but are the ratio of the revenue requirement to
retail sales and represent the average impact to customer bills, assuming their consumption is constant.

$ ) revenue requirement ($)

average rate (kwh - retail sales (kwh)

The revenue requirement is the amount of retail revenue that must be collected to balance revenues
with expenses, given current effective financial policies. The chart below illustrates how the revenue
requirement is sized to meet expenses.

REVENUES AND EXPENSES (2022 FORECAST, $MILLIONS)

#1000
NWR
$800
$600
Revenue
Requirement
$400
$200
S0

Expenses Revenues

3 A 1.5% RSA surcharge was implemented August 2016 and an additional 1.5% surcharge (3% total) was implemented
November 2019. The RSA returned above its $100 million target in Q1 2021 and the surcharges were set to roll off in Q2.
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Following is a short description of each primary component of the revenue requirement. These are
discussed in detail in the following sections of this document.

Debt Service Coverage

Other

The cost of debt-funded capital investments (including deferred expenses such as programmatic
conservation and superfund remediation) as recovered over time.

Per policy, debt service coverage is set at or above 1.8 times the annual debt service obligation.
The additional funds in debt service coverage above those needed to pay principal and interest
obligations cash-fund a portion of the current year capital requirements, so they are not all debt
financed.

In efforts to mitigate the amount of future debt issued, the targeted debt coverage was
increased in 2025 and 2026 to 1.87 and 1.90, respectively.

Includes cash-related expenses for all O&M costs excluding taxes, purchased power and
wheeling (purchased transmission).

All non-capitalized labor costs are included in this category.

Includes inflation assumptions, additional program funding requirements, as well as mitigating
cost reductions.

Net

Purchased power costs and wheeling costs, net of power revenues.

Includes revenues from surplus power sales net of purchases, also called net wholesale revenue.
Does not include costs of operating owned generation (e.g. Skagit, Boundary hydro projects),
these are part of O&M.

Includes tax payments, franchise payments and uncollectible revenue, net of miscellaneous
revenues.

This document concludes with a short discussion of the retail sales forecast, which is the denominator in
the average rate formula.

DEBT SERVICE COVERAGE (CIP, DEFERRED O&M AND BONDS)

Debt service coverage represents the cost of capital spending, as recovered over time. Net capital
requirements are comprised of the capital improvement program (CIP) plus expenses deferred (such as
programmatic conservation and superfund remediation), less capital contributions, which are payments
from outside sources that offset capital expenses.

Net Capital Requirements = CIP + Deferred O&M — Capital Contributions

Net capital requirements are not a direct component of the revenue requirement but determine the
amount of debt (bonds) that must be issued. The principal payments on outstanding debt and
associated interest expense make up debt service.
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City Light's debt service coverage policy (established by Resolution 31187) calls for setting rates to yield
sufficient revenue net of expenses to cover annual debt service obligations by at least 1.8 times. Since
the additional amount required for debt service coverage is not an actual expense, these funds are

typically allocated to City taxes* and current year capital expenditures, which reduces the size of future
bonds.

The capital expenditures forecast is based on the 2021-2026 CIP Plan that was adopted in 2020 for the
2021 budget process. It differs from the CIP Plan (budget) in that the timing of spending is adjusted to
reflect projected cash outflows, and amounts are reduced by a 10% assumed under-expenditure.
Capital expenditures also includes deferred O&M, which is treated like CIP.

CAPITAL EXPENDITURES FORECAST

$ Millions 2022 2023 2024 2025 2026
2021-2026 Adopted CIP 337.1 3564 3439 340.5 339.2
Deferred O&M 347 345 36.3 371 39.2

Total Capital Expenditures 371.8 3909 380.1 377.7 378.4

The next table summarizes capital requirements and funding sources. Capital contributions include
third-party funding for capital expenses such as service connections and reimbursements for certain
transportation projects. They are included in the forecast as a credit to total capital requirements.
Capital funding from operations reflects cash drawdowns and may represent net operating proceeds
from the current or previous year(s). Bond issuances totaling about $1.0 billion to support 2022-2026
capital requirements will bring total outstanding debt to almost $3.0 billion by 2026.

Per financial policy, the six-year CIP should be funded with at least 40% operating cash. Cash funding
over the five year period is projecting to be around 43%, with years 2022-2024 coming in slightly under
the 40% target and years 2025-2026 exceeding the target, primarily from increasing the targeted debt
service coverage.

* Taxes paid to the City of Seattle are considered junior lien to debt service. They are not included in the taxes
category when calculating the revenue requirement.
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CAPITAL REQUIREMENTS AND FUNDING

$, Millions 2022 2023 2024 2025 2026

Capital Requirements, net

CIp 337.1 356.4 343.9 340.5 339.2
Programmatic Conservation 29.6 299 30.2 305 308
Deferred O&M 5.1 4.7 6.1 6.7 8.4
Capital Contributions (43.9) (41.1) (40.3) (41.0) (44.7)
Total 327.9 349.7 339.9 336.7 333.7

Capital Funding

Operations 128.2 133.1 133.1 155.8 170.8
Bond Proceeds 199.8 216.7 206.7 180.9 163.0
Total 327.9 349.7 339.9 336.7 333.7
Total Debt Outstanding 2,702 2,791 2,876 2,936 2,996

Capital requirements determine the size of future bond sales and resulting debt service. The bond size
shown below is slightly higher than bond proceeds shown above to account for issue costs and
required deposits into the bond reserve fund. Debt service assumptions for bonds issued in 2022 and
later assume a 30-year term at a 5.0% interest rate. The existing debt service schedule has sizable
decreases in 2025 and 2026 that provide City Light leadership with an opportunity to increase the debt
service coverage target in 2025 and 2026 while mitigating the rate impacts to customers.

BOND SALES AND DEBT SERVICE, $MILLIONS

Bond Size 2022 2023 2024 2025 2026

Existing’ 223.0 219.5 217.2 200.9 1914
2021 (Aug)? 200 115 115 115 115 115
2022 (Aug)? 206 13.4 13.4 13.4 13.4
2023 (Aug)? 223 14.5 14.5 14.5
2024 (Aug)? 213 13.8 139
2025 (Aug)3 187 121
2026 (Aug)® 169

Total 234.5 244 4 256.6 254.1 256.8

Debt Service Coverage (1.8x) 422.0 4399 461.8 4575 462.3
'As of December 2020, *Fixed Rate Issue (30 year / 4.0%), *Fixed Rate Issue (30

year / 5.0%)
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OPERATING AND MAINTENANCE (O&M)

Operating and maintenance expenses (O&M) are the costs associated with day-to-day operations.
O&M is a large and diverse category of costs that includes functions such as power production;
distribution and transmission system operation and maintenance; customer services such as billing and
meter reading; and administrative support. This forecast defines O&M as excluding purchased power,
wheeling and taxes, which are included in separate categories.

The basis for the 2022-2026 O&M forecast is the 2022 Endorsed O&M budget,” which is then inflated
by expense type. The 2022 O&M budget restores the $30 million of one-time reductions taken in
2021.The average annual inflation rate applied to O&M is around 3.0% and represents the increased
cost of providing the same level of services as in 2022. The table below lists the inflation assumption for
each O&M cost category.

BUDGET O&M INFLATION BY CATEGORY

$, millions 2022 2023 2024 2025 2026
Labor? 148.6 153.9 158.9 164.1 169.5
Labor Benefits® 67.3 69.3 713 732 75.3
Non-Labor’ 86.3 88.5 90.6 926 94.7
Transfers to City? 70.6 73.1 75.5 78.0 80.6
Operating Supplies' 11.9 12.2 12.5 12.8 13.1
Overhead Credits*® (47.5) (49.2) (50.8) (52.5) (54.2)

Total Inflated Budget 337.2 347.8 358.0 368.2 378.9

'CPI Growth* 2.5% 2.3% 2.2% 2.3%

2CPI Growth + 0.5% 3.0% 2.8% 2.7% 2.8%

3CPI Growth + 1.0% 3.5% 3.3% 3.2% 3.3%

Avg Growth All O&M 3.1% 2.9% 2.9% 2.9%

4City of Seattle Budget Office January 2021 CPI-W Forecast for King and Snohomish Counties
’Includes IT equipment and software; fuel costs; and inventory material for distribution and generation systems.

®Overhead expenses associated with the Capital Improvement Program (CIP) are removed from the O&M budget
and included as capital expenditures.

There are numerous adjustments made to the 2022 O&M budget to make it consistent with financial
reporting and policies. The following table details these changes. It shows the relationship between the
inflated O&M budget and the O&M forecast.

® In 2020 Seattle City Council only adopted a 2021 budget and did not endorse a 2022 budget as they typically do with a
biannual budget. This 2022 O&M budget reflects the budget that was submitted to and endorsed in 2020 by the City’s
Budget Office.
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O&M ADJUSTMENTS DETAIL

$, millions 2022 2023 2024 2025 2026
Inflated 2022 Budget 337.2 347.8 358.0 368.2 3789
adjustments
REC Expense’ 12.2 12.2 13.5 13.6 13.6
Intertie Expense’ 1.1 1.1 1.1 1.2 1.2
PNCA Payment' 1.9 1.9 1.9 1.9 19
Solar Tax Credit? 1.6 1.6 1.6 1.6 0.8
Engineering OH (excl from budget) (5.0) (5.1 (5.1 (5.2) (5.2)
Under Expenditure? (10.0) (10.0) (10.0) (10.0) (10.0)
Total O&M 339.0 349.6 361.0 371.2 381.1
2022 O&M Baseline 339.0 339.0 339.0 339.0 339.0
Inflation and REC growth - 10.6 220 322 42.1
Total O&M 339.0 349.6 361.0 371.2 381.1

'ltems that are budgeted as purchased power budget but recognized as O&M in financial statements
-Renewable Energy Credits (RECs) required to meet regulatory requirements, 2022 reflects the purchase of
Stateline RECs under a new, REC-only contract.

-Maintenance costs associated with ownership of the 3™ AC intertie.

-Payments for the Pacific Northwest Coordination Agreement (PNCA) related to the

compensation for the benefits of upstream storage at the Boundary project.
%Passthrough of the production tax credit, offset as a credit to state taxes

3Remove $10 million per year to reflect an assumption of budget under-expenditure.

POWER COSTS, NET

This category includes all costs and revenue associated with the purchase and sale of electricity,
wheeling (purchased transmission) and associated ancillary power management services.

City Light's power portfolio is a relative constant. Except for expiration of the Stateline contract in 2022
and the Grand Coulee contracts in 2024 through 2026, no major contract changes and no new
resources are currently expected in this plan. However, City Light's power portfolio is a dynamic process,
and new resource acquisitions could be pursued before 2026 based on many factors including power
market outlooks, reliability studies and customer programs. Below is a table outlining long-term power
and wheeling costs.
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LONG-TERM POWER AND WHEELING CONTRACTS

$. Millions 2022 2023 2024 2025 2026
BPA Power' 160.4 163.5 164.5 167.6 169.2
Priest Rapids? 1.5 1.4 13 1.2 1.1
Grand Coulee® 7.6 7.8 7.5 1.7 1.5
Lucky Peak* 9.1 9.3 9.5 9.8 10.0
Stateline® 1.7 0.0 0.0 0.0 0.0
Columbia Ridge® 6.4 6.5 6.7 6.8 6.9
King County West Point® 2.4 2.4 2.5 2.6 2.6
High Ross’ 04 04 04 0.4 0.5
BPA Wheeling® 440 45.2 48.7 50.0 53.8
Other Wheeling® 1.0 1.0 1.0 1.0 1.0

Total LT Power & Wheeling 2345 237.7 242.3 241.2 246.7

'Assumes BPA bills remain at same level in 2022 as in 2021 and increase 1.3% per year on average during
2023-2026. BPA rates updated October 1st of odd-numbered years.

%Priest Rapids costs are expected to decline because City Light's share of the project will shrink as Grant
County PUD's load grows.

3Reflects City Light's apportioned allotment of production O&M costs, growing with inflation. Some
contracts start expiring in 2024 and all will expire by 2026.

“4Reflects production O&M cost growing with inflation.

>The Stateline contract expires at the end of 2021 with the last payment in 2022. City Light has already
contracted to receive RECs from the Stateline Project starting in 2022 (which are included in O&M) but will
not continue to purchase the power.

®Cost inflates per contract terms.

"Expenses for the High Ross contract reflect a small level of O&M costs. City Light stopped making capital
payments in 2020.

8Assumes BPA costs stay at current levels and increase 5% per year on average during 2023-2026.
%Forecast assumes Lucky Peak transmission costs are transferred to a third party as part of a renewed
exchange agreement through 2026.

City Light's largest contract is with the Bonneville Power Administration (BPA). For planning purposes,
the 2022 BPA costs are assumed to continue at 2021 levels. After BPA announces its final rates for fiscal
years 2022-2023, any differences between 2022 actual costs and the costs based on the 2022
assumptions below will be passed-through or credited to City Light customers via the BPA pass-
through mechanism (SMC 21.49.081). A credit to City Light retail rates is currently anticipated based on
BPA's preliminary rate proposal and City Light's declining purchase volume due to its lower retail load.
BPA power and wheeling bills are assumed to increase around 2.2% per year during 2023-2026, with
the rate changes effective in October of odd years.
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$ Millions
Wheeling

_ Block

Total BPA Costs

Annual Change

BPA DETAIL

2022 2023 2024 2025 2026
44.0 45.2 48.7 50.0 53.8
204.4 208.7 213.2 217.6 223.0
160.4 163.5 164.5 167.6 169.2
2.1% 2.2% 2.1% 2.5%

Power revenues are comprised of Net Wholesale Revenue, other miscellaneous power revenues, and

long-term power sale obligations. The following table details these assumptions.

POWER REVENUES, NET DETAIL

Power Revenue, Net ($ in millions)
Net Wholesale Revenue'

Power Contracts

Article 49 to PO County

Priest Rapids

BPA Credit for South Fork Tolt

BPA Residential Exchange Credit
Power Marketing Net?
Transmission Sales?
Total Power Related Revenues, net
Total Power Revenue, Net

outlook of NWR based on expected prices and normal hydro conditions. Any differences between actual and

2022 2023
40.0 40.0
2.7 2.8
1.6 1.6
29 2.9
7.8 7.8
2.0 2.0
17.1 17.1
57.1 57.1

planned NWR are buffered through the Rate Stabilization Account.
’Power marketing revenues (net of purchases) are earned from sales of ancillary services associated with
generation and transmission assets, such as reserve capacity sales. Assumes Lucky Peak exchange premiums of

$2M per year through 2026.

2024
40.0

2.8
1.5
2.8
7.8
2.0

17.0

57.0
' Net Wholesale Revenue (NWR) is the revenue from selling surplus energy on the wholesale market, net of
purchases for load balancing. The NWR value is a round number set by policy and influenced by the current

2025
40.0

29
14
2.8
7.8
2.0
16.8
56.8

2026
40.0

29
1.1
2.7

7.8
2.0
16.5
56.5

3Assumes $1M of revenue from the resale of BPA point-to-point transmission and $1M from the resale of 3™ AC

transmission capacity.
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OTHER COSTS AND MISCELLANEOUS REVENUES

This “other” category is made up of costs and revenues such as taxes, interest income and fees for retail
services.

OTHER COSTS (TAXES, PAYMENTS AND UNCOLLECTIBLES) DETAIL

$, Millions 2022 2023 2024 2025 2026
State Taxes' 413 426 441 452 473
Franchise Payments and Other Taxes? 7.5 7.8 8.1 83 8.5
Uncollectible Revenues? 7.2 7.5 7.7 79 8.1

Total Other Costs 56.1 57.9 59.9 61.4 64.0

! State taxes are 3.8734% of retail revenues, plus some other revenues and contributions. Not included are City
taxes, which are 6% of total taxable revenues but do not directly impact the revenue requirement because they
are junior to debt service. They are treated as a "below the line” expenditure and are deducted from the
additional 0.8x debt service coverage, reducing the amount of current year operating proceeds going to capital
requirements.

2Payments associated with franchise contracts with the cities of Burien, Lake Forest Park, SeaTac, Shoreline, and
Tukwila. Franchise payments range from 4% to 6% of total retail revenue in each franchise territory. City Light
also pays Lake Forest Park a 2% public utility tax that is passed through to customers in that jurisdiction as an
addition to their rates. Other taxes are miscellaneous taxes (e.g., B&O tax) to other jurisdictions where the utility
has operations.

3 Uncollectible revenue is assumed to be 0.75% of retail revenues.

MISCELLANEOUS REVENUE SOURCES DETAIL

$, Millions 2022 2023 2024 2025 2026
Non-Base Rate Retail Revenue' 5.0 5.2 53 55 5.6
Other Revenue? 23.6 243 25.0 27.3 28.0
Suburban Undergrounding?® 4.1 4.1 4.1 4.1 4.1
Property Sales* 1.2 1.2 1.3 13 13
Interest Income® 6.8 6.8 6.9 6.9 7.0
Operating Fees & Grants 04 0.0 0.0 0.0 0.0
Net RSA Transfers® (1.8) (1.8) (1.8) (1.9 (1.9

Total Other Revenue Sources 394 39.8 40.8 43.2 44.2

" Non-base rate retail revenue includes revenues from retail customers for services or programs that are not
dictated by the revenue requirement. Examples include elective green power programs, distribution capacity
charges and power factor charges.

2 Other revenue includes a broad range of income sources, such as late payment fees, payments for damages to
property, transmission tower attachments, distribution pole attachments and account change fees.

3 Suburban undergrounding revenues are collected from customers in certain suburban cities for the repayment
of discretionary municipal undergrounding of parts of their distribution system.

4 Property sales based on historical averages. No large sales are assumed in this forecast.

> Interest income assumes City Cash Pool cash holdings accrue interest at an annual rate of 1.5%.

®RSA transfers are the deposit into the RSA net of any RSA surcharge revenue. They primarily reflect interest
earned by the RSA.
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RETAIL SALES

The forecast of retail sales is based on City Light's 2020 official load forecast, which assumes a gradual
recovery from the COVID-driven load reduction in 2020. Non-residential retail sales were significantly
reduced in 2020 due to the pandemic-related recession and public health measures. This was partially
offset by increased residential sales due to customers spending more time in their homes. Places where
large amounts of people gather (concert venues, theaters, places of worship, etc..) had the most
reduction while segments like hospitals and data centers had minimal change. Office space, which
makes up approximately one third of commercial load was reduced by roughly 10%.

COVID Impacts on Retail Sales
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i)
3
o 0
£ T 7.8% 8.5%
S =20 -2.8% 19.2%
—
©
o
c
g -40
=
(] 8.0%
.é'- -60 I Residential ) 9.3%
2 BN Commercial -10.6%
@ - )
8 indusirial *Based on preliminary billing data
-80
2020Q1 2020Q2 2020Q3 2020Q4

Date

33% 57% 9%

0 200 400 600 800 1000
Annual Retail Sales (aMW)
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COVID Impacts by Commercial Segment

Assembly (4%)
Data Center (9%)

Hospital (7%)

Restaurant (3%) e
Retail (8%) ,
School K-12 (2%) =~
University (10%)

-25%

Lodging (3%)
Office (32%)
% Share of Commercial Load (Bubble Size)
Other Commercial (22%) -

O

20% -15% -10% 5% 0%
COVID Reduction to Baseline (%)

The current forecast projects most of this lost load will gradually return over the next few years. Energy
efficiency investments by both the Utility and customers are expected to continue to reduce sales.
However, gradually bringing back most of the lost load during the pandemic will offset some of the
impacts of energy efficiency, resulting in a flatter load outlook compared to previous forecasts. The
current forecast projects retail sales to decline 0.3% per year on average.

GWh
Residential
Small and Medium
Large and High Demand
Total

Annual change
Residential
Small and Medium
Large and High Demand
Total
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RETAIL SALES FORECAST

2022 2023 2024 2025 2026
3,008 2,973 2,956 2,933 2,928
3,363 3,372 3,380 3,361 3,350
2,262 2,262 2,264 2,249 2,241
8,633 8,607 8,600 8,542 8,520
-1.4% -1.2% -0.6% -0.8% -0.1%

0.6% 0.3% 0.2% -0.6% -0.3%

0.9% 0.0% 0.1% -0.7% -0.4%
-0.1% -0.3% -0.1% -0.7% -0.3%
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APPENDIX A: CAPITAL REQUIREMENTS DETAIL

cip

The following bar chart is a graphical depiction of the forecasted capital expenditures from the
2021-2026 adopted CIP. The forecasted capital requirements are anticipated to be lower than recent
history. The capital requirements between 2016-2020 averaged $410 million annually, which includes
2020 with lower than usual capital expenditures due to the impacts of COVID.

CAPITAL REQUIREMENTS FORECAST: BASED ON 2021-2026 ADOPTED CIP

400
. I I I
. 300
[
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= 50
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100 —
o IR AR
- Total
2022 2023 2024 2025 2026 2022-
2026
MW Other Deferred 5 5 6 7 8 31
H Conservation 30 30 30 30 31 151
M External Projects 28 22 22 23 22 117
B Central Utility Projects 36 28 26 26 27 143
Distribution 182 213 225 231 235 1,086
Transmission 27 25 13 7 5 76
B Power Supply 64 68 57 54 51 295
Total Expenditures 372 391 380 378 378 1,899

Key infrastructure projects planned during 2022-2026 include the following:

e The underground and overhead equipment replacements, which include replacing older
distribution equipment that is nearing the end of its useful life, is overloaded or no longer has

available parts.

e The overhead equipment replacement project also includes the accelerated wood pole
replacement program.
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e Other key projects include the overhead and underground electric power service connections
for Medium General Service and various protection, mitigation and enhancement activities that
will fulfill the requirements for the 2013 FERC license and settlement agreement at Boundary.

MAJOR CIP PROJECTS 2022-2026 SPENDING, $MILLIONS
Included in 2021-2026 Adopted CIP Budget

8353: Underground Equipment Replacements 209.2
8351: Overhead Equipment Replacements 199.2
8366: Medium Overhead and Underground Services 93.7
6987: Boundary - Licensing Mitigation 83.2
9969: Software Replacement Strategy (Distribution) 57.6
7125: Denny Substation Transmission Lines 55.2
8363: Network Additions and Services: Broad Street Substation 532
9239: Transportation Electrification 51.8
8404: Denny Substation - Network 50.7
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Draft Topic Outline for Panel Comments on 2022-2026 SCL Strategic Plan

1. Statement regarding Panel’s overall support for the plan

2. Comments on the current context in which the Plan is submitted
a. What is different now from 3 years ago? What is the same?

b. Notable successes/challenges since last plan?

c. What are the major issues for SCL now, in the Panel’s view, and why?

3. Comments on financial condition of the Utility/proposed 2022-2026 rate path

4. Comments on the 5 Strategic Priorities, how the Utility will measure success for each,

and the associated PIAs.

a. Improve the Customer Experience

b. Create our Energy Future

c. Develop Workforce and Organizational Agility

d. Ensure Financial Health and Affordability

e. We Power Seattle

5. Other topics of interest to the Panel relevant to City Light that the Panel wishes to bring
to the Mayor’s/Council’s attention



2022-2026 City Light Strategic Plan

City Light Review Panel Comment Letter

The City Light Review Panel was created by City Ordinance in 2010. One of the responsibilities
of the Review Panel outlined in that legislation is to “review and assess City Light’s strategic
plan and provide an opinion on the merits of the plan and future revision to it to the Mayor and
Council.” Ordinance 124740, adopted in 2015 amending Ordinance 123256 which originally
created the Panel, also states in part:

The Council continues to expect the Panel to provide the Mayor and the
Council with analyses and recommendations on significant elements of the
strategic plan including, but not limited to, financial policies, cost allocation,
rate design, operational efficiency, and to submit its recommends to Mayor
and the Council or, if a collective recommendation cannot be reached, a
recommendation indicating the majority and minority positions and the
rationales for those positions.

(Ordinance 124740 ,Section 1.)

With each submittal to the Mayor of a Strategic Plan update or new strategic plan, the Panel
has submitted a lengthy letter commenting on the Plan. If the Mayor makes changes to the
Plan before sending it to Council, the Panel has had the opportunity to opine on those changes.

The general process that the Panel has used in the past to develop its comments letters is as
follows:

The Panel facilitator (Karen) provides a simple topic outline to the Panel for review. (see
below). The outline is basically “food for thought”; the Panel can add or subtract topics.
The Panel has an opportunity (or two) to go through the outline and offer comments
and ideas about what they would like to say in the letter.

Karen then drafts a letter based on that input. She shares it with the Panel Chair and
Vice Chair for advance review that the draft is basically on track.

The draft is then reviewed by the Panel as a whole and refined until it is finalized.

In the event there are points on which the Panel does not reach consensus, minority
opinions can be acknowledged in the letter.

Looking ahead, based on the calendar presented by Leigh Barreca, the Panel will have three
meetings (in addition to March 25) to develop the Panel letter to accompany the 2022-2026

plan:

March 25: Discuss RP letter process.

April 14: Review and discuss draft plan including appendices; Begin RP letter
April 29: See final SP & appendices, with design elements.; Continue RP letter
May 12: Finalize letter for inclusion in submittal package to Mayor



A topic outline for the letter, based on the Panel’s outlined role in Ordinance, and prior letters,
could look as follows:

Draft Topic Outline for Panel Comments on 2022-2026 SCL Strategic Plan

1. Statement regarding Panel’s overall support for the plan
2. Comments on the current context in which the Plan is submitted
a. What is different now from 3 years ago? What is the same?
b. Notable successes/challenges since last plan?
c. What are the major issues for SCL now, in the Panel’s view, and why?

3. Comments on financial condition of the Utility/proposed 2022-2026 rate path

4. Comments on the 5 Strategic Priorities, how the Utility will measure success for each,
and the associated PlAs.

a. Improve the Customer Experience
b. Create our Energy Future
c. Develop Workforce and Organizational Agility
d. Ensure Financial Health and Affordability
e. We Power Seattle
5. Other topics of interest to the Panel relevant to City Light that the Panel wishes to bring

to the Mayor’s/Council’s attention

It would be helpful to get the Panel’s general thoughts on this draft topic outline at the March
25 meeting.



Seattle City Light Review Panel
c/o K. Wingers, Seattle City Light
P.O. Box 32023 Seattle, WA 98124-4023
CLRP@seattle.gov

May 7, 2018
Sent via email and hand delivery

Honorable Jenny A. Durkan
Mayor, The City of Seattle
600 4th Ave, Seattle, WA
7th Floor

Seattle, WA 98104

RE: Review Panel Recommendations on 2019-2024 City Light Strategic Plan

Dear Mayor Durkan:

We are pleased to submit to you our recommendations with respect to the proposed City Light
Strategic Plan for 2019-2024 (the “2019 Plan”). We support the priorities and initiatives in the
2019 Plan, but for the reasons laid out below, we do not endorse the accompanying rate path.
Our primary concern with the current draft of the Plan is the projected revenue requirement and
implications for electricity rate increases over the next six years.

As a Panel, we are ringing the alarm bell: it is time for the City to place much more focus on
controlling the Utility’s costs going forward. Continual rate increases that significantly outpace
the rate of inflation are threatening our diverse economy. The projected rate of growth in the
City Light's operating and capital costs — and thus, electricity rates — is not sustainable,
particularly now that we have confirmed what was only suspected in 2016: City Light has entered
a new reality of declining retail demand that is projected to continue for the foreseeable future.
Major effort is required to reduce the trajectory of growth in operating and capital costs at City
Light, and this should be a high priority for the City's leaders and the Utility on behalf of a
diverse, equitable future that benefits everyone.

The Planning Process

This is a new strategic plan. The original 2013-2018 strategic plan (“Original Plan”) was adopted
in 2012, and updated every two years (the “2014 Update”, and “2016 Update”, collectively
referred to as the "Updates”), on a rolling six-year basis. The Review Panel, with evolving
membership, has been in place since 2010 to advise the Utility, Mayor and Council on
development of the strategic plan and other issues. Since June of 2016, we have met 24 times,
for three hours per meeting, considering the issues in this new 2019 Plan. While we are not a
Panel of experts, our members represent a wide range of customers served by City Light—from
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low income households, to working families, to industrial customers, to energy efficiency
advocates, to cities receiving franchise services from City Light.

Customer Outreach

In addition to engaging with the Panel, the Utility has completed an impressive outreach effort
to customers as part of the strategic planning process. Feedback garnered from this outreach
was positive, and noted four themes with respect to what customers want from City Light:
reliability, affordability, rate predictability and support for clean energy. However, it should be
noted this input was secured before the rate path was developed.

Success since Adoption of the 2013-2018 Strategic Plan

City Light has had important successes in many areas as a result of adoption of the Original
Plan. It is important to mention these, because we strongly support continuation of the current
strategic planning process. Since 2012:

e There has been solid progress on the vast majority of over 30 initiatives in the Original
Plan—the focus of which was on upgrading and modernizing aging infrastructure. Two
initiatives warranting particular mention are implementation of the outage management
system and completion of the Climate Adaptation Plan.

e Enrollment in the Utility Discount Program has increased dramatically (while this shifts
costs to other customers, it is important progress in terms of social equity—current
enrollment is estimated at 30-50% of total eligible households).

e The Utility has maintained the rate path to which it committed for the first two years of
the Original Plan and the first two years of both Updates.

e Financial savings targets have been met.

e A new retail power sales forecast methodology has been developed, and the 2019 Plan
incorporates a forecast based on this updated methodology.

The strategic planning process continues to serve its fundamental goal of syncing operations
and capital planning to the Utility’s budgets and rates, promoting policy-driven budget
decisions.

Current Challenges

The context in which the Utility finds itself has evolved significantly since 2012. The most
significant change is the arrival of something other utilities around the county have been
experiencing for some time: declining retail demand for power. We first noted concern that this
might be a long-term situation in 2014, and again in 2016—when we supported the need for a
new forecast methodology.! That new forecast (which we received in January 2018, fairly late in

! The new forecast methodology was developed based on recommendations from an independent third
party review of the prior methodology. With input from a technical team from across the Utility, the new
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the planning process) confirms that indeed, we can expect average annual growth rate in retail
electricity sales to decline by an estimated -0.4% per year over the next 20 years. This decline is
the net result after considering economic growth (increasing demand) and increasing energy
efficiency (reducing demand). And in fact, City Light has collected approximately $778 million
less in retail revenue than projected in the last five years due to lower retail demand than
forecast — necessitating the issuance of approximately $100 million in additional debt to support
approved expenditures.

How can retail demand for electricity be declining as Seattle’s economy is booming? In part, it is
due to the success of the Utility’s (and others’) energy efficiency efforts. The forecast estimates
2.0% to 2.5% annual reductions in retail demand due to efficiency — in appliances, building
design and construction codes and standards, and utility incentive programs.

Residential consumption is projected to continue to decline as more of the population lives in
multifamily housing. However, much of the cost effective programmatic energy efficiency has
been harvested from the residential sector. The Utility is now increasing its energy efficiency
focus on commercial customers. Very slow growth in demand is forecast from the commercial
sector. Industrial power demand is forecast to decline slowly over the next 20 years, due to both
a decline in employment from this sector (-0.2%/year) and new efficiencies.

The biggest cost driver for the Utility continues to be its very large capital investment program—
which has been necessary in order to upgrade infrastructure. Debt service on capital spending
and debt service coverage accounts for 48% of expected growth in revenue requirements over
the next 6 years. The Utility's debt service plus debt service coverage will account for $402.5
million in rate revenues in 2019 (43% of the 2019 estimated total revenue requirement), growing
to an expected $508 million in 2024 (45% of the 2024 estimated total revenue requirement). See
the bar chart at Attachment 1 for a depiction of the historical growth in City Light's debt
service.

It is important to strengthen the condition of City Light infrastructure. At this point, however, we
need more focus on controlling future capital costs. We note three challenges with respect to
capital expenditure budgets:

e Major cost overruns have been experienced on some large projects—the Denny
Substation and the new customer billing system — for various reasons.
o The Denny Substation project had an early engineering cost of $89 million, which
grew to $173 million within two years as urban design requests were added to
the project, and a street vacation was necessitated by those changes. The project

methodology incorporates more refined assumptions regarding conservation potential, changes in
consumer use patterns, and has a more robust weather normalization model. City Light staff expect the
new methodology will decrease—but not eliminate—uncertainty in retail sales forecasts.
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was ultimately constructed for $209.5 million. These costs do not include a
second transmission line to the substation ($66 million) or the build-out of the
substation network ($65.7 million).

o The customer billing system experienced a 60% cost increase, from $68 million to
$110 million.

e City Light is required to expend substantial funds to move its infrastructure due to many
transportation projects (City, WSDOT and Sound Transit). For example, the cost of utility
relocations required by the Alaskan Way Viaduct and Seawall projects is estimated at
$82.4 million in ratepayer dollars in the 2018-2024 period.

e Maintaining the rate path commitment in the strategic plan required deferring several
capital projects, creating some concern about a future bow wave of capital spending.

Changes in energy markets pose new risks for City Light that could cause significant disruption in
power demand. Third-party actors are seeking to compete in the same market space as the
Utility. Wholesale power demand remains weak. The price of renewable energy and energy
storage technology is declining, making them a more attractive alternative to traditional
centralized electricity generation. Cyber-security risks are becoming more sophisticated. These
changes must be addressed aggressively to ensure that City Light remains resilient.

Within the Utility itself, we see other challenges:

e There have been significant changes in leadership in recent years, and these are ongoing.
e Declines in wholesale revenue have required a 1.5% surcharge on customer bills since
August 2016 in order to replenish the Rate Stabilization Account.

Fortunately, there are a few opportunities on the horizon to increase revenue, both of which
would be addressed by initiatives proposed in the new 2019 Plan:

e Evolution of market opportunities to buy and sell interruptible power (“Western Energy
Imbalance Market”).

e Slow, but increasing adoption of electric vehicles (Utility funds are being used to
promote growth in this area).

2019-2024 Strategic Plan

¢ Plan Priorities

The core priorities in the strategic plan have evolved since 2012, and it is important to note why
this has happened. The Original Plan priorities—concepts which remain relevant and important
— were:

Improve customer experience and rate predictability
Increase workforce performance and safety practices
Enhance organizational performance

o 0N T o

Continue conservation and environmental stewardship leadership
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Given the Panel’s concern about the continuing level of rate increases, we have asked that
“affordability” be specifically identified as a new priority, rather than be subsumed under
customer service. Because "affordability” means different things to different people, we want to
clarify that our focus on affordability arises out of our concern about the fact that City Light's
rates continue to increase faster than inflation.

On the positive side, in the last six years the Utility has made tremendous strides in workforce
safety and improving its infrastructure: these priorities are now merged under the priority of
“Continuing City Light's Core Business.” The 2019 Plan priorities, which we support, are:

Customer Service

Affordability

Clean Energy, and

Continuing Progress on City Light's Core Business

o 0 T o

We note that with the new billing system and impending implementation of automated
metering infrastructure, customer service has and will continue to be an important priority. The
City-wide emphasis on race and social justice has been embraced by City Light, to its credit.
Customer service for all customers—be they large industrial customers, or Utility Discount
Program Clients—needs to be a continued focus for City Light.

¢ Baseline Expenditures

As noted, we have an overall concern about rate of growth in baseline expenditures. We do not
think this is sustainable in an environment where demand is declining. This challenge is
exacerbated by the current rate structure. This is the primary concern we believe that the Utility,
with the necessary support from the Mayor and Council, must address in the next few years.

¢ Seven Initiatives

The Panel supports the initiatives in the 2019 Plan. We commend the Utility for reducing the
number and cost of proposed initiatives as compared to the Original Plan. Importantly, none of
the new initiatives require additional revenue—they will be funded by shifting emphasis within
existing budgets. That said, some components of these initiatives that appear to be discretionary
spending without a revenue return or savings, could be reduced. We think it is now necessary
to examine these and other cost saving opportunities. We also note that savings are projected
from several of the new initiatives, but those savings are not built into the rate path.

e Rate Path

The Panel believes that the immediate and direct focus of the City leadership and City Light
leadership should be on controlling the Utility’s costs. This is necessary if we are to avoid a future
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of spiraling rate increases. We need to see more focus on addressing this foundational change in
City Light's economics.

The growth in the Utility's costs since 2012 is illustrated in Attachment 2. While City Light has
commendably met its revenue requirements in each of the first two years of the Original Plan
and two subsequent Updates, each strategic plan Update—and the new 2019 Plan—has resulted
in actual rates higher than were earlier estimated. Cost increases have been front-loaded into
each plan and update, as they are again in the 2019 Plan. Lower cost increases projected for the
out-years have not materialized.

In the next year or two, the biggest rate challenge is to address the decline in retail demand that
is confirmed by the new forecast methodology. The 2019 Plan’s proposed revenue
requirements in 2019 and 2020 are lower than they would otherwise have been, thanks to
substantial effort by the Utility to find ways to smooth the rate path, including removing some
large capital projects from the capital improvement program assumptions.?

New approaches to rate design can mitigate rate pressure, and must be considered. We
emphasize the importance of the initiative in the Plan to explore new rate design alternatives.
Rate design is a separate issue from the growth in the underlying revenue requirement: both
need to be addressed.

We support the priorities and initiatives in the Plan, but at this time the Panel does not endorse
the proposed rate path. The reasons for this vary between individual Panel members, but the
core concerns we have are:

e The rate increases are high, as noted, well higher than inflation, and we are concerned
that there needs to be more urgency to address this;

e We do not see a plan in place for addressing the growth in the Utility’s level of debt;

e We do not feel there has been sufficient transparency with respect to the Utility’s costs
and revenues;

e We received the updated demand forecast and the first draft of the financial forecast late
in the process, and there is additional data we would like to investigate with respect to
the Utility’s underlying costs and revenues.

Panel Members David Allen, Sara Patton and Nina Sidneva have significant concerns about the
rate path, but stop short of agreeing with the Panel’s decision to not endorse the rate path.

We look forward to working with City Light to further study all of these issues.

2 The first draft rate path presented to us by City Light staff, in January 2018, estimated annual increases in the six
year revenue requirement/rate path as shown below, by year:

2019

2020

2021

2022

2023

2024

8.5%

3.5%

4.0%

3.1%

4.3%

4.1%
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e Other Action Items for Consideration

Our core concern with the Plan relates to the proposed rate path. We offer below some other
actions that we believe would be constructive steps for the Utility to pursue. Some of these will
require additional funds or redeployment of staff.

e Step up the focus on the changing electric utility industry, particularly the risks posed by
third-party actors that pose risks of substantial sudden drops in demand for electricity or
other services currently provided by City Light. If City Light is to be resilient in the face
of growing uncertainty, it must deploy additional staff time to plan how best to guard
against—or take advantage of—these changes. We recommend the Utility be requested
to submit a plan for its response to these issues to the Panel within the next year or two
at most, for our consideration and comment, and subsequent transmittal to the Mayor
and Council.

e Undertake a holistic benchmarking effort. This has not been done since 2011, although
we commend the Utility for its ongoing targeted, programmatic benchmarking work.

e The current Rate Stabilization surcharge could be eliminated and the anticipated 2019
rates reduced by 2% or more if, as we have recommended, the Utility is allowed to
proceed to sell its surplus property at 8" and Roy.

e Examine options or efficiencies to reduce the increasing cost of central services that City
Light is required to utilize.

e Reconsider the scope and scale of discretionary programs that are adding to the Utility’s
costs. As noted, we think it is important to examine whether these provide some options
for cost savings.

e Continue to incorporate financial savings targets in the 2019 Plan. With considerable
effort the Utility has met all its prior financial savings targets included in the Original Plan
and Updates.

e As we suggested in 2016, it would be helpful to create and track a metric that shows how
actual customer bills are impacted versus the projected revenue requirement: consumer
conservation action can mean that actual bills rise less than the revenue requirement.

Conclusion

The Panel supports the 2019 Plan, with the exception of the proposed rate path, and we
continue to strongly support the strategic planning process. The process provides an important
longer-term strategic focus on the choices before City Light.

City Light has had many successes since the strategic planning process was launched in 2010.
Utility leaders have appropriately focused on stewardship and maintenance of the Utility's
infrastructure and employee safety in recent years, and that focus has paid off. City Light has
been carbon neutral since 2005: we are participating in a global transition away from carbon
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that City leaders, the Utility, and its customers can be proud of. Looking forward, we anticipate
green power renewable energy and the electrification of transportation will play a growing part
in our electric future.

We commend City Light staff, as well a Council and Budget Office staff supporting the Panel, for
their responsiveness to our questions and their frank engagement with us on the challenges
facing the Utility. Their expertise and work on our behalf is deeply appreciated.

We would welcome the opportunity to speak with you about the recommendations in our letter.
Sincerely,

Members of the City Light Review Panel

N

Gail Labanara, Panel Chair Patrick Jablonski, Panel Vice Chair
Panel Position 9: Panel Position 6:
Suburban Franchise Industrial Customer
Representative
o [Mpns MV ow
Nina Sidneva Cal Shirley Sara Patton Thomas Buchanan
Panel Position 1: Panel Position 2: Panel Position 3: Panel Position 4:
Economist Financial Analyst Non-Profit Energy Residential Customer

Efficiency Advocate

N Ot I QLN

David Allen Leon Garnett John Putz
Panel Position 5: Panel Position 7: Panel Position 8:
Commercial Customer Low-Income At-Large Customer

Communities Advocate

cc City Councilmembers
Deputy Mayor David Moseley
James Baggs, Interim CEO, Seattle City Light



Honorable Jenny A. Durkan
May 7, 2018

Attachment 1: Seattle City Light Long Term Debt, 2012 - 2024
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Attachment 2: City Light Rate Revenue Requirement* Increase Over Previous Year

Strategic 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Plan
Estimate

2012 44% | 5.6% | 4.1% | 48% | 53% | 3.9%
Projected
4.7% avg.

2014 42% | 49% | 5.0% | 3.9% | 3.6% | 4.9%
Projected
4.4% avg.

2016 56% | 5.6% | 50% | 3.6% | 3.1% | 2.5%
Projected
4.3% avg.
2018 6.5% | 6.5% | 48% | 42% | 43% | 4.1%
Projected
5.07% avg.
Actual 44% | 5.6% | 4.2% | 49% | 56% | 5.6%
5.05% avg.

*Excludes Rate Stabilization Account surcharges and Bonneville Power Administration Pass Through to customers.





