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Agenda

* Reforming the Energy Vision (REV) summary
* Lessons Learned

* DSIP Content

e Stakeholder Engagement

* Next Steps
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State Energy Plan for 2030 Guide REV

40% reduction in

Greenhouse Gas (GHG) Guidi Princiol
emissions from 1990 uiding Frincipies

* Market transformation

® Community engagement * Reforming the Energy Vision

50% of electricity .
* Efficiency (REV)

generation from renewable
energy resources * Private sector investment * Clean Energy Standard

* Innovation and technology

* Customer value and choice

In addition, NYC has 80 by 50
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Reforming the Energy Vision has Three Tracks

Track One: Implementation
Distribution-level market design, technical platform, integrated system planning &
operation, new utility business models, ownership of DER (Order issued Feb 2015)

e Utilities will be the Distributed System Platform

* Utility ownership of DER limited to backstop

* 5-Year Implementation Plan due 6/30/16; biannually thereafter; inform via demos
* Energy Efficiency Transition Implementation Plan (ETIP) filed July 15

* BCA Order issued Feb 2016 has direct implications for DSIP filing

Track Two: Regulatory & Ratemaking
Rate design, performance-based ratemaking, extended rate case periods

e Staff straw proposal issued July 28

Track Three: Renewables
Large-scale renewables, renewable portfolio standard

* NYSERDA options paper issued June 1

e Utility ownership largely rejected by PSC
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Build Off Industry Lessons Learned

* Cost and Reliability Challenges
* Every kWh of renewables is not dispatched equally

* The grid is a critical enabler of most DER
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DER penetration

Customer

Adoption
Y Stage 2:
Q>, DER Integration
~J
o
W ;
Q Moderate to High

Level of DER
Stage 1: Adoption

Grid Modernization

remain below 5% even

10

Stage 3:
Distributed Markets
Multi-party
Very High Transactions
DER Adoption & Market
Operations

CA, HI

DER Integration
& Optimization;
Dist. Platform Development

NY

Low
DER Adoption

5% penetration

Distribution
System

Smart Grid Investments
Aging Infrastructure Refresh

Time

Source: IEEE paper 2015

6
(& conEdison



The Forecast Dictates Areas to Focus On

Distribution Functions Stage 1

1. Planning

A. Scenario based, probabilistic distribution engineering analysis v
B. DER Interconnection studies with new criteria v
C. DER Hosting capacity analysis v

D. DER Locational value analysis

SNEl N\l S
SEl \ B S

E. Integrated T&D planning

2. Operations

A. Design-build and ownership of distribution grid v
B. Switching, outage restoration & distribution maintenance v
C. Physical coordination of DER schedules

D. Coordinationwith ISO at T-D interface

B B S
e \ By S

A. Sourcing distribution grid services v
B. Optimally dispatch DER provided distribution grid services v
C. Aggregation of DER for wholesale market participation v

D. Creation & operation of distribution level energy markets;
transactions among DER

E. Clearing and settlements for inter-DER transactions

\El1 VIt \ I

F. Market facilitation services




| |
The DSIP Guidance Matches This
Distribution Functions

1. Planning

‘/ 7/

A. Scenario based, probabilis istribution engineering analysis

B. DER Interconnection studies with new criteria 7 v

Forecast of Demand and Energy
C. DER Hosting capacity analysis v v Growth

\ Available DER Resources
D. DER Locational value analysis
\Distribution System Delivery Infrastructure Capital
. Beneficial Locations for DER

2. Operations Deployment
A. Design-build and ownership of distribution grie 7 . Hosting Capacity

System Operations
B. Switching, outage restoration & distribution maintenance *N T

Distribution Grid Operations  Volt/VAR Optimization (VVO)

C. Physical coordination of DER schedules / ] interconnection. Process

D. Coordinationwith ISO at T-D interface + Advanced Metering

Customer Data

BCA Handbook

A. Sourcing distribution grid services

' Appendices

Demo Projects

B. Optimally dispatch DER provided distribution grid services v

<

C. Aggregation of DER for wholesale market participation v

D. Creation & operation of distribution level energy markets;
transactions among DER

E. Clearing and settlements for inter-DER transactions

\El N

F. Market facilitation services




Staff Guidance for June 30 DSIP Filing

Forecast of Demand and Energy
Growth

Available DER Resources

Distribution System Delivery Infrastructure Capital
Planning Investment Plans

Beneficial Locations for DER
Deployment

Hosting Capacity

System Operations
Distribution Grid Operations  Volt/VAR Optimization (VVO)
Interconnection Process

Advanced Metering

Customer Data

BCA Handbook
Demo Projects
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DSIP Filing Milestones

October 15 Staff issued DSIP guidance document
December 7 Stakeholder comments filed

January 6 Stakeholder responses filed

January 21 Staff issued BCA order

February 29 Stakeholder engagement

April 20 PSC DSIP order

May 5 Stakeholder engagement document due
June 30 Utilities file initial DSIP filing + BCA

November 1 Utilities jointly file Supplemental DSIP
Ongoing Stakeholder engagement process
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Forecast of Demand and Energy
Growth

Available DER Resources

Distribution System Delivery Infrastructure Capital
Planning Investment Plans

Beneficial Locations for DER
Deployment

Hosting Capacity

System Operations
Distribution Grid Operations  Volt/VAR Optimization (VVO)
Interconnection Process

Advanced Metering

Customer Data

BCA Handbook
Demo Projects

(& conEdison

Appendices



Forecasting

Organic Growth
New business
EE/DR

Electric Vehicles
DER

Planning

Transmission
Area substation
Distribution
New business

Publicize
needs

Planning Process Before and After DER

Construction Operations

Solutions built * Regional control centers

Market to build * Energy control center

DER solution e DSP to map, measure,

monitor, control DER
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Chapter Section

Forecast of Demand and Energy
Growth

Available DER Resources

Distribution System Delivery Infrastructure Capital
Planning Investment Plans

Beneficial Locations for DER
Deployment

Hosting Capacity

System Operations

Distribution Grid Operations  Volt/VAR Optimization (VVO)
Interconnection Process

Advanced Metering

Customer Data

BCA Handbook
Demo Projects
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Incorporating REV in our Forecast

Economy
&
Growth Drivers

Demand
(Adjusted to
Design TV)

MN

4¢— Demand
(Actual Weather)

Emerging
Technologies
—

Demand
Reduction

I Actual Load
Weather Adjusted

New Business,
Economy

EV, AlC

DR, DSM, EE, BQDM
I PV, DG, Battery
N Forecast

REV

Demand
(@ Design TV)

Current Year
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Forecast of Demand and Energy
Growth

Available DER Resources

Distribution System Delivery Infrastructure Capital
Planning Investment Plans

Beneficial Locations for DER
Deployment

| Hosting Capacity I
System Operations

Distribution Grid Operations  Volt/VAR Optimization (VVO)
Interconnection Process

Advanced Metering

Customer Data

BCA Handbook
Demo Projects
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Hosting Capacity Map for Initial Filling
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Forecast of Demand and Energy
Growth

Available DER Resources

Distribution System Delivery Infrastructure Capital
Planning Investment Plans

Beneficial Locations for DER
Deployment

Hosting Capacity

System Operations
Distribution Grid Operations  Volt/VAR Optimization (VVO)
Interconnection Process

Advanced Metering

Customer Data

BCA Handbook
Demo Projects
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CECONY
DER - Available Resources

I Total Installations
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Source: Consolidated Edison Company of New York.
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Capital Investments in a REV World
Expanded Benefit Cost Analysis

* REV will bring third party capital to bear
— Driver is environmental goals

— Guiding principle is market animation

* Fundamental change to justifying capital spends
— Utility must evaluate non-wires alternatives using new BCA

— Challenge is to maintain or improve reliability

* Non-emitting and renewable resources heavily favored
— Carbon benefits at the EPA level

— Wholesale and distribution credits add to value
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Discussion on Capital Investment and
Where BCA Fits

$1,600,000

$1,400,000

$1,200,000

Capital ($000’s)

S-

Actual

/\Forecast

$1,000,000 +— —
$800,000 -
$600,000 -

$400,000 -

$200,000 -

I\

2011

2012 2013 2014 2015 2016

2018 2019 2020

W System Expansion

B New Business

® Risk Reduction

M Resiliency

m Other (IT)

m Public Works (Interference)

B Emergency Response
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Timing of T&D Capital Implementation

A %@@ A
—~ | Emergency @
= Wo
T A\
o _ . :
8 Risk Reduction New Business

ystem Expansi SystSeLrjanEéEi%r:]sion
Fdr & Trans Stor Interference
1.0 2.0 3.0

Time to Implement (years)

(& conEdison



Snapshot of 2017 Spend & DER Opportunity:

(@‘Emergency Response

M Public Works (Interference)
m Other (IT)

M Resiliency

M Risk Reduction

m New Business

m System Expansion

8
In addition, BQDM & Demos provide additional $
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Proposed DSIP Approach to Ildentifying Capital Value

T—

New Business

Rethink

- Reduce barriers
to interconnection
(e.g., hosting
capacity maps)

- Encourage early
integration of
customer-sided
generation

- Consider new
options for
customers (e.g.,
interruptible
rates)

(& conEdison

Implement
Apply BCA to compare

non-wires solutions with
traditional solutions to
address overloads
Build off success of
BQDM

ime to Implement

Risk Reduction

Support

- Use expanded
TDM program
(budgeted $60M)

- Provide additional
‘headroom’ in
networks with
lower relative
reliability and high
(but not >100%)
loading

Emergency Response Public
Works

J
|
Analyze and Measure
- Determine if risk reduction programs
aimed at improving reliability translate to
lower emergency response needs
- Perform engineering studies to evaluate
future replacements
- No opportunities projected for DER
replacement of public works or
interference projects at this time,
continue to evaluate




Peak reduction discussion

LMP Dispatch Curve

NYISO Genstack: $3.00 Gas Distribution Capacity Utilization
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Utilize BCA process for System Expansion

* Due to organic load growth

* Several categories:

— Area Substation

— Feeder relief

— Transformer/Secondary Relief

* Varying implementation times
— Several years for substations

— 9 months for feeders and

transformers
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Forecast of Demand and Energy
Growth

Available DER Resources

Distribution System Delivery Infrastructure Capital
Planning Investment Plans

Beneficial Locations for DER
Deployment

Hosting Capacity

System Operations

Distribution Grid Operations  Volt/VAR Optimization (VVO)
Interconnection Process

Advanced Metering

Customer Data

: BCA Handbook
Appendices .
Demo Projects
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Tools We are Developing to Support BCA

* Integrated Demand Side Management (IDSM) model
* BODM
— EXxperience with RFP process

— Benefit cost analysis reviewed by staff

* Joint utilities select a vendor to help with BCA
— BCA handbook (required with initial DSIP)

— Societal cost test
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System Expansion Project:
Learn from BQDM

Deferral of $1.2 billion in traditional network upgrades with distributed solutions

* Meets capacity shortfall via $200 million
program
— Non-traditional customer-sided 41 MW
($150 m)
— Utility-sided solutions 11 MW ($50 m)

* Long duration, night peaking network akowivia

requires a portfolio of solution and an
understanding of appropriate discount
rates for various DER

* Ultimately, the effective DER
contribution can be located anywhere
within the foot print
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Institutionalize Processes Tested in BQDM

* $1.2 billion substation deferral using portfolio of
alternative investments in Central Brooklyn and Queens

Description

* Earn rate-of-return plus incentive based on
~ implementation

Sample Network Peak Day Load Curve
82(

810

800

790

780

770 1 Hour

760

750
11 12 13 14 15 16 17 18 19 20 21 22 23 24
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Various data is available at various levels

NYISO/ Other Utilities
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Transmission

System

|
|
|
e e
i  Substation £ ]
;__----_-_ _______________ Rl ST . I
Feeder

Distribution

Net\'ﬁ'/ork e .'.. .'... /3 '. V&4 /3 ._ e ..'

Network A Network B Network C
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8760 Load Curves

128 Hourly

* System Level
* Substation Level :
* Network Level

* Individual Feeder Data i
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Mapping Systems

DG Map  CSRP Maps Outage Map PVL HC Map

<&

Opportunity to leverage existing efforts with DG constraints, CSRP DR,
Outage Map, and PVL hosting capacity by layering these maps. DCX is
trying to streamline our customer facing information and here is an
opportunity to provide information to customers and DER providers with a
holistic approach.

‘Dece
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http://dcclab-pvlsql/PVLMapDG-Demo
http://coned.com/dg/images/maps/m.pdf
http://www.coned.com/energyefficiency/PDF/csrp-call-windows-2016.pdf
http://www.coned.com/sm/outageinfo.asp

Sharing System Data

TRIBORO

RANDAL
ISLAND
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WEEKDAY at Peak Load of 306 MW
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Load Factor = 91%
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MW Load
2
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-5year -4dyear -3year -2year -1lyear Current
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Historical Growth 0.61% |
Current +1year +2year +3year +4year +5year
306 318 322 328 330 330
Forecast Growth 1.43%




Customer Data Sharing
Data Exchange and Green Button Connect

* Business Need
— For customer engagement, provide customer electric (and possibly gas)

data
to enable value services

— For PSC requirement, robust data exchange to animate market

* Deliverables
— Make AMI data available to customers

— Green Button Connect

* Goals
— Leverage Green Button Connect and AMI to meet the DSIP requirements

— Build Green Button Connect by the end of 2017
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Technical Data Conferences Underway

@ Green Button Connect Beta

What is Green Button?
The emerging Green Button initiative enables you to download your detailed
energy information with a simple click.

Green Button was inspired by the success of Blue Button, which gave veterans
quick and easy access to their medical records.

Where did Green Button originate?
Green Button was developed by the energy industry in a consensus process
and now may be adopted voluntarily by utilities.

Green Button builds on policy objectives in the Obama Administration's
Blueprint For a Secure Energy Future and Policy Framework for the 21st
Century Grid. It aims to ensure that consumers have timely access to their own
energy data in consumer-friendly and computer-friendly formats.

OpOoal

Upload your energy information.

Easily upload information about your energy usage
and costs. Get your Green Button file from your
utility, then drag and drop it here.

A powerful platform for developers.

©2012 Tendril. All rights reserved.

Find valuable applications.

Once you've uploaded your information, get the
most from it by using apps listed on this site.

.. Developers ﬂgnUp | Signin

How does Green Button work?
Green Button starts with your utility. Follow these steps:

1. Look for the Green button logo on your utility’s website.
2. If available, great! Download your Green Button data.
3. Now use the energy apps on our website to get the most out of Green
Button:
= Create a free account and sign in.
» Click Upload to send us your latest Green Button file.
« Take advantage of the apps that use your data responsibly and
securely.

U

Live smarter, lower your energy cost.

Get in the habit of using energy efficiently, and save
money. There are several simple practices that can
make a big difference.

Create game-changing applications powered by energy and device data

TENDRIL

Contact = onnect™

Privacy Policy  Terms & Conditions



Energy Marketplace to be started as a DEMO
project in 2016(?) — Rollout in 2018(?)

WHERE ENERGY-SAVING DECISIONS ARE MADE

All Categories w Search by brand, model, or product




Stakeholder Engagement

* Informational forum held on February
29 at TLC

— T&D 101

— Tours

(= conEdison



Stakeholder Session Survey

“Taking everything into
consideration, how would you
rate today’s Joint Utility Meeting?”

11%

89%
Goal Met Goal Not Met
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Stakeholder Session February 2016
Cont’d

The Joint Utilities are
considering future session~

Data Access 31
Hosting Capacity 29
Coordinated Dispatch 25
Procurement 24
Interconnection 22
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Stakeholder Engagement

Stakeholde Joint /Engagement\
r Advisory Utilities Groups (~20
Group (<15 Workin ‘members each)
\_members) / 9 ~ Distribution
Prepare ~ Planning___
filing, - Grid Operations |
Incorpor )
ate L Market

inputs \ Operations /

Supplementa
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Supplemental DSIP Topics

Workin |

Groups

Topicss
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Ongoing Challenges

* Compressed schedules
* Incorporating stakeholder input
* Establishing a Joint Utility view

* Continued coordination with all REV initiatives
— Reconciling BCA order
— Value of DER to “D” Proceeding (NEM successor tariff)

— Interconnection, data sharing and others
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Continue work on DSP IT Roadmap

* DER mapping * Hosting capacity
° Monitoring and control * Platforms for internal and external use
°* DER management system * Leverage existing and emerging systems

HEYSENINN

Real-Time Communication
Enterprise Service Oriented Architecture

8 9 9 9 9 9
Z AMI / ZMDM / Z CIS / Z GIS / iAsset / Zwork /
Mgmt Mgmt
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Next Steps

* DSIP filings on target
— Targeting end of April to begin review process for June 301
— Joint Utility filing on November 15t

— Active and ongoing JU Stakeholder Engagement with ICF

* Continued coordination with all REV initiatives
— Reconciling BCA order
— LMP+D white paper published (will inform DSIP)

— Interconnection, data sharing and others

* Received staff guidance/order on April 20t
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