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What 1s FERC?

e A Federal Agency

e An Independent Agency

¢ Independent from political party influence:
because no more than 3 Commissioners from one

darty . .
pare _ _ , _ e Federal Energy Regulatory Commission:
o Independent from President’s/Congress’ influence:

because FERC decisions are reviewed by a court e Department of Energy Organization Act of 1977

¢ Independent from parties’ influence:
because private discussions in contested case-
specific proceedings are prohibited by FERC’s “ex
parte” regulation (18 CFR 385.2201)

What does FERC regulate?

Who are the Commissioners?

e Electric transmission and wholesale sales rates and services —

e Nominated by the President and confirmed by the ceH .
’ ’ Prncpally under Parts IT and IIT of the Federal Power Act

Senate

e Hydroelectric dam licensing and safety — Principally under Part T
of the Federal Power Act

® Serve staggered S-year terms e Natural gas pipeline transportation rates and services — Principally
under the Natural Gas Act

e No more than 3 Commissioners may be from the o Oil pipeline transportation rates and services — Principally under
same political party the Interstate Commerce Act
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e What does FERC regulate under Parts IT and III of the Federal Power Act (FPA):

e FERC’s “bread-and-butter” <> the regulation of public utility transmission and sales for resale:

Transmussion of electric energy in interstate commerce by public utilities, 1.e., the rates, terms &
conditions of mterstate electric transmussion by public utilities — FPA 201, 205, 206 (16 USC 824,
824d, 824e)

Sales of electric energy at wholesale i mterstate commerce by public utilities, 1.e., the rates, terms &
conditions of wholesale electric sales by public utilities — FPA 201, 205, 206 (16 USC 824, 824d, 824e)

That 1s, FERC has exc/usive jurisdiction over the "transmission of electric energy in interstate
commerce,” and over the "sale of electric energy at wholesale in interstate commerce,” and over "all
facilities for such transmuission or sale of electric energy. 16 USC 824(b); e.g., Pennsylvania Power &>
Light Company, 23 FERC [ 61,0006 at 61,018, reb'g denied, 23 FERC 9 61,325 (1983); Southern Company
Services, Inc., 37 FERC § 61,256 at 61,652 (1986); Florida Power &> Light Company, 40 FERC § 61,045 at
61,120-21, reb'g denied, 41 FERC [ 61,153 at 61,382 (1987); Houlton Water Company v. Maine Public Service
Company, 60 FERC 9§ 61,141 at 61,515 (1992); Northern Indiana Public Service Company, 66 FERC
61,213 at 61,488 (1994); Connecticut Light and Power Company, 70 FERC [ 61,012 at 61,030, reconsid.
denied, 71 FERC 9 61,035 (1995); Central 1 ermont Public Service Corporation, 84 FERC § 61,194 at
61,973-75 (1998); Progress Energy, Inc., 97 FERC § 61,141 at 61,628 (2001); Armstrong Energy Limited
Partnership, LILP, 99 FERC 9§ 61,024 at 61,104 (2002); Niagara Mohawk Power Corporation, 100 FERC ¢
61,019 at P 17 (2002); Barton Village, Inc. v. Citigens Utilities Company, 100 FERC § 61,244 at P 12
(2002); Virginia Electric and Power Company, 103 FERC § 61,109 at P 6 (2003); Southern California Edison
Company, 106 FERC [ 61,183 at P 14, 19 (2004); Midwest Independent Transmission System Operator, Inc.,
106 FERC 461,337 at P 14 & n.17 (2004); Entergy Services, Inc., 120 FERC q 61,020 at P 28 (2007);
Agunila Merchant Services, Inc., 125 FERC § 61,175 at P 17 (2008).

® Corporate activities and transactions by public utilities — mergers, securities issuances, interlocking
directorates, etc. — FPA 203, 204, 305(b) (16 USC 824b, 824c, 825d(b))

® Accounting by public utihities — FPA 301 (16 USC 825)
Reliability — FPA 215 (16 USC 8240) 10



What 1s not within FERC’s public utility-related
statutory authority (i.e., FPA Parts IT and I1I)?

“Local” distribution of electric energy, and the rates, terms and conditions of such distribution
Sales of electric energy to end users (i.e., sales at retail), and the rates, terms and conditions of such sales

Siting and construction of generation (other than hydroelectric generation, which is subject to FERC jurisdiction under Part I of the
FPA) and transmission facilities (with the exception of so-called “backstop™ siting authority under FPA 216 (16 USC 824p)) (E.g.,
Californians for Renewable Energy Inc. v. California Independent System Operator Corp., 117 FERC § 61,072 at P 10 (2006); PacifiCorp, 72 FERC
961,087 at 61,488 & n.3 (1995); Duke Power Co., 43 FERC § 61,001 at 61,003 (1988): l\'o#/yeash\/[my/(md Waste Disposal Authority, 53
FERC q 61,161 at 61,587 (1990), rehg denied, 54 FERC 9 61,038 (1991); Southern Company Services, Inc., 22 FERC § 61,047 at 61,084
(1983))

Environmental matters (with the exception of hydroelectric generation-related environmental matters, which are subject to FERC
jurisdiction under Part I of the FPA) (E.g., San Diego Gas & Electric Co. v. Sellers of Energy and Ana//ag s ervices, 96 FERC § 61,117 at
61,448 (2001); PSI Energy, Inc., 56 FERC q 61,237 at 61,911 & n.27 (1991); Duke Power Co., 43 FERC § 61 OOl at 61,003 (1988)
‘Monon(gabela Power Co., 39 FERC 961,350 at 62,096, reb fg denied, 40 FERC § 61,256 (1987))

o But rate recovery of environmental costs, as with rate recovery of any other cost, is subject to FERC review

Safety matters (with the exception of hydroelectric generation-related safety matters, which are subject to FERC jurisdiction under Part
I of the FPA)

United States government and its agencies and instrumentalities, and States and their agencies and instrumentalities (including
municipalities) - with certain limited exceptions, e.g., FPA 206(e), 222 (16 USC 824e(e), 824w)

RUS-financed cooperatives and large cooperatives

Interstate v. Infrastate: Alaska and Hawaii (where, given their electrical isolation, there is no znferstate . . .); Electric Reliability Council of
Texas (for the same reason, but with certain limited exceptions). But, the fact that sellers and buyers are located within a single state,
and that there may be lines betw een them located w ithin that same state, does not divest FERC of ]unschctlon given the
interconnected nature of the electric grid. That is, “interstate commerce™ has been interpreted to give the Commission jurisdiction
when the transmission system “is interconnected and capable of transmitting [electnc] energy across the State boundary, even though
the contracting pafues and the electrical patlm ay between them are within one State,” Le., if the transaction is made over the

“Interconnected interstate transmission grid.” Florida Power &> Light Company, 29 FERC 9 61 140 at 61,291-92 (1984). (Acord, e.g.,
Wisconsin Electric Power Company, 62 FERC § 61,142 at 62,008 n.40 (1993), reb denied, 66 FERC q o1 096 (1994); Pegple's Electric
Cogperative, 34 FERC q 61,229 at 62,108-12, 62 113-14, 62 130-31 (1998), reb's demed 93 FERC § 61 218 at 61,727, 61,730-31 (2000);
Promoting Wholesale Cozﬁ)eﬂﬁon T}Jroz{gb Open—AfcesJ I\TOﬁ—DiJm”/inafo()-' Transmission S\ en*ice.r by Public Ufi/z}‘ies and Tmn.rmiz‘z‘if{g Utilities, Order
No. 888, FERC Stats. & Regs. § 31,036 at 31,966-69 (1996), order on reb’g, Order No. 888-A, FERC Stats. & Regs. § 31,048 (1997), .. .,
aff'd in relevant part, 225 F.3d 667, 690-95 (D.C. Cir. 2000), aff'd in relevant part, 535 U.S.1 (2002))
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Order No. 889

d. Accommodating Flow-Based Pricing

The Commission concludes that the proposed regulations were general enough to
accommodate flow-based pricing methods. Therefore, we have provided no special
provision regarding flow- based pricing in the final rule. Any OASIS-related issue that
arises when flow-based proposals are made can be dealt with at that time.
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OASIS - Open Access Same-time Information System % California ISO

Shoping o Renewed Fulure

Trading days Trading days
R prior to FERC764 activation | starting with FERC764 activation
eport -
Market Loz . Market LRz .
Granularity Granularity

Current
Transmission n/a Hourly n/a 15-minute
Usage
Transmission Day-Ahead Hourly Day-Ahead Hourl.y
Interface Usage Hour-Ahead Hourly Hour-Ahead 15-minute

RTPD n/a RTPD 15-minute

: Day-Ahead Hourly Day-Ahead Hourly

1Mraa:(s?f'(e¢\\éﬂiaaabciﬁy Hour-Ahead Hourly Hour-Ahead 15-minute

RTPD n/a RTPD 15-minute

Report: CAISO Demand Forecast
Enhanced report to provide the FMM 15-minute and RTD 5-minute forecast (including operator adjustments) by
TAC Area.

The user-interface report download file (xml/csv formats) will be based on the latest GMT-based API version for
trading days before/after FERC764 activation.

Report: Wind and Solar Forecast
Enhanced report to provide wind and solar aggregated Fifteen Minute Market FMM forecast publication by 15-
minute intervals; and RTD forecast publication by 5-minute intervals.

The user-interface report download file (xml/csv formats) will be based on the latest GMT-based API version for
trading days before/after FERC764 activation.
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Flow-Based Pricing

Transmission Capacity Definitions The fictional contract
o path approach would
Contract Path —m»= Flow-Based Paths —»= Point-to-Point .
e -~ not work in theory!
\
Jp \§» | FERCOPoint to PointD& X 75

(X, EERITIEEETT ITEERK
B 12T TPricingd 5 &EFETH

Contract Path Fiction Parallel Flows Flows Implicit = v
OASIS Schedules Flowgate Rights Financial Transmission %%3.'73 kl- H- N F I ow—bas_ed .
and TLR FGRs Rights pricl ngH HMEDPICHAIA

FTRs

ATEHD,

A contract path is simply a path that can be designated to form a single continuous
electrical path between the parties to an agreement. Because of the laws of physics,
it is unlikely that the actual power flow will follow that contract path. Flow-based
pricing or contracting would be designed to account for the actual power flows on a
transmission system. It would take into account the “unscheduled flows” that occur
under a contract path regime. (Order. 888 fl;¥)
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FERC:19964£E[ZI 15Proposed Principles for Capacity Reservation Tariffs |(RM96—11-
000, Washington DC, April 24, 1996, extract of pp. 20-25.)ZE 8 TL S,

2122 THPORs&PODsICETE, FBRFICTUYRICIRFELIMNEHET H1ELVD
[Point—to—-PointM & X A 1% AR,

FERC's Fifteen Proposed Principles
A capacity reservation tariff might have terms and conditions very much like those for point-to-
point service in the Final Rule tariff. These would need to be modified to accommodate former
network service customers. It is premature to specify detailed terms and conditions of capacity
reservation service in advance of the comments and technical conference. However, we propose
certain general capacity reservation tariff principles for comment.

1. Purpose of reservation service

(B&)

2. Basic service concept

All firm transmission service would be reserved, and all reserved service would be firm

service. Reservations of transmission capacity should permit the customer to receive up to a
specific amount of power into the grid at specified [ ] and to deliver up to a specific
amount of power from the grid at specified | ], on a firm basis

with each other. The customer's capacity reservation would be the

higher of either (1) the sum of the reservations at all PORs or (2) the sum of the reservations at all
PODs. All nominations for a capacity reservation would be evaluated using the same standard; for
example,

3.LI B
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Figure 10 - New Transmission in New York State: 2000-2014

"»,g,/ = Transmission-Distribution interface (T-D
2 interface) is the physical point at which the
Transmission Capability | . . . . .
Added Since 2000 o transmission system and distribution system

2,315 MW

interconnect. This point is often the
demarcation between federal and state
regulatory jurisdiction. It is also a reference

| point for electric system planning, scheduling
~ 17 somw  of power and, in 1ISO and RTO markets, the

L__ Huds: onT nsrmsso . / . . . .
b M ‘ 660 MV ™ / ,?“ reference point for determining Locational
e | 0353%”/’-- g Marginal Prices (LMP) of wholesale energy.
23»:|w7' sl - v /" ¥~ NeptuneDC
5IsMy & ™ 660 MW

Independent System Operator (ISO) or Regional Transmission Organization
(RTO) is an independent, federally regulated entity that is a Transmission
System Operator, a wholesale market operator, a Balancing Authority and a
Planning Authority.

Distribution System is the portion of the electric system that is composed of
medium voltage (69 kV to 4 kV) sub-transmission lines, substations, feeders,
and related equipment that transport the electricity commodity to and from
customer homes and businesses and that link customers to the high-voltage

transmission system.
30
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ISO Operating Number of Aggregated Retail Pricing Wholesale
Region Nodes / Buses Regions Pricing Hubs
California ISO 3000 3 regions with 23 sub-regions:
(CAISO) ’ covering the majority of one State

7 pricing regions: covering all or
most of 13 States.
8 pricing regions (match 6 State

Midwest ISO (MISO) 1,300 6 trading hubs

ISO-New England

900 1 trading hub

(ISO-NE) borders — Mass. has 3 regions)
PJM Interconnection 18 pricing regions: covering 13 :
(PIM) 8,000 States and Wash. DC. 20 frading hubs
New York ISO 11 pricing regions: covering one Weighted region

(NYISO) 350 State. prices used
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Figure 18
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Morning Demand & Transmission Interface Constraint Yield Congestion;

LOSSes |(_;”I()(()d for Convenience

Market Price is 7 cents in the East and 4 cents in the West.
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Market Timelines

Day-Ahead Market (DAM)

OPERATING DAY -1 OPERATING DAY

Real-Time Market (RTM)

Transactive Energy Workshop - May 18, 2011

1SO new england © 2011 ISO New England Inc.



New England’s Wholesale Electricity Markets

Quantity buying, selling, and
reselling of the electric energy
generated by a bulk power system
to meet the system’s demand for
electric energy.

New England’s Wholesale
Electricity Markets

c Ancillary
nerey Capacity Market Services
Market
Markets
System for purchasing and Market where resources receive Services that ensure the
selling electricity using supply compensation for having reliability of production and
and demand to set the price invested in capacity and delivers transmission of electricity
in the capacity commitment
period(s)

Transactive Energy Workshop - May 18, 2011

© 2011 I1SO New England Inc.




Electric Energy Markets Ancillary Services Markets

Energy
Markets

Ancillary Services
Market

Day-Ahead Energy Market Real-Time Energy Market

The Day-Ahead Energy Market The Real-Time Energy Market Locational .

produces financially binding balances differences between the Reserve Regulation Market
schedules for the production and day-ahead scheduled amounts of Markets

consumption of electricity the electricity and the actual real-

day before the operating day. time requirements. e Real-Time Reserves Market

— Market for compensating operating reserves during real-time when supplies
are limited
e Regulation Market & Automatic

— Market for selecting and paying for generation needed to manage small
changes in system electrical load

Transactive Energy Workshop - May 18, 2011
© 2011 ISO New England Inc.

new england




Comparison of Physical and Reliability Needs to
New England Market Tools

Electricity Electric Energy Market
* Day-to-day power * Day-Ahead Energy Market &
Real-Time Energy Market

Reliability Ancillary Services Market
* Reserve power * Forward Reserve Market (FRM)
* Frequency * Regulation

* Voltage support
* Black start capability

Congestion Management Financial Transmission Rights

Assure long-term power Capacity Market
* Forward Capacity Market

Transactive Energy Workshop - May 18, 2011

ew england © 2011 1SO New England Inc.




Energy Market Timeline

Who Market Participants

Wh at Load Forecast, Load Posting of
Energy Bids, Generator day-ahead
Offers for Energy, schedules
Reserve and Regulation and LBMPs
and DADRP bids
submitted for the day-
ahead market

Dispatch
signals and
calculation
of RT
LBMPs

Real-time bid submission
deadline

Real Time

Day Ahead

When
prior to

Op. Hr.

How ScucC RTC & RTD




NEW YORK
INDEPENDENT
SYSTEM OPERATOR

Day-Ahead to Real-Time Transition

Bids by 5 a.m. SCUC = Security Constrained Unit Commitment
Day before—l A RTC = Real Time Commitment
I Oy RTD = Real Time Dispatch
Day-Ahead Ong Yo,
%S o
Market Css
(SCUC)
Hour-Ahead S '900
Bids by 75 min Process %eo,'/y
before hour —— (RTC) \ ‘//@8
Z 5-minute
Supplemental Real-Time Schedules
Resource Market TN
Evaluation Actual -~ (RTD)
Conditions




B

Day-ahead Market

Reliability-based
scheduling

Day-Ahead / Real-time Market and Dispatch Functions

Real-time Market

1200 - Market close

Resource owners, Load
Servers and Marketers
submit offers / bids

1600 - Results posted

Security-constrained unit
commitment and Hourly
LMPs

*(Generation schedules
*Purchase obligations

1800- Rebid Period

Generation schedules
adjusted

Demand Forecast update

Updated security
analysis Transmission
limitations

*Hourly and Real-time
operations

5 minute security
constrained dispatch
and incremental unit
commitment /
decommitment

[ MP-based balancing
market




&0

Data hand-off from
Ops to Markets

Operations
Technical Analysis

ASsesses the techmica

1easIDiity

Market Participant
Bid/Offer Period

bt narkirhant
Al Kel Dartle palits CHic

| B | 5 ~Hare i Hh T PR
DIds & offers in the U 1y

Ahead Market

Data hand-off from
Markets to Ops

Day-ahead results
posted & balancing

Process all the markets

|
requests from day-ahead
| 378 |

Clear the marke!

Reliability Scheduling Functions

Real-ti
Ma & monii

Balancing Market bid
period closes

6p.m. -12am.

Second Commitment

Reliability analysis includes updated
offers, unit availabilities and PJM
load forecast information - minimizes
startup and cost to run units at
minimum

Supplemental Commitments
Reliability performed as needed
Minimize start-up and cost to run

at minimum for additional units
committed




Congestion Management and Locational Marginal Prices (U.
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1999

2001

2003

2010

ERCOT Nodal Market

Senate Bill 7 (SB7)

unbundling the investor-owned utilities

assigned ERCOT four primary responsibilities:

- System reliability — planning and operations

" Open access to transmission

“ Retail switching process for customer choice
“Wholesale market settlement for electricity production

ERCOT began its single control area operation and opened both its wholesale
and retail electricity market to competition based on a zonal market structure.
In the zonal market, the ERCOT region is divided into congestion management
zones (CMZs).

the Public Utility Commission of Texas (PUCT) ordered ERCOT to develop a nodal
wholesale market design. The redesigned ERCOT grid consists of more than
4,000 nodes and it will replace the existing CMZs.

ERCOT successfully launched the locational marginal pricing based Nodal Market.
The redesigned comprehensive nodal market includes congestion revenue right (CRR)
auction market, a day-ahead market (DAM), reliability unit commitment (RUC) and
real-time security constrained economic dispatch (SCED).



ERCOT 19964 I1SO%%RE

2001FY —2T5

Zonal electricity market Nodal electricity market
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The problems with zonal models are well known and often repeated. For example, see the
experience in ERCOT:

“The results in this area of the report confirm prior findings in the 2003 SOM Report and the Market
Operations report that:

e the vast majority of congestion in ERCOT is intrazonal, which is difficult for loads to hedge and is not
transparent;

e the current zonal market can result in large inconsistencies between the interzonal flows calculated
by SPD and the actual flows over the CSC interfaces; and

e these inconsistencies can result in under-utilized transmission capability and difficulties in defining
transmission rights whose obligations can be fully satisfied.

The most complete long-run remedy for both the interzonal and intrazonal issues identified in this report
would be to implement nodal markets, an option that is currently being evaluated in ERCOT. These
markets would provide transparent prices for both generators and loads that would fully reflect all

transmission constraints on the ERCOT network.” (Potomac Economics, Ltd., 2004 State of the Market Report for the ERCOT
Wholesale Electricity Markets, July 2005, p. xxv)
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ELECTRICITY MARKET

Zonal Models

The LMP model appears complex with many locations and many different prices.
approach is to aggregate into a “few” zones. This creates conflicting incentives.

A common

Nodal Pricing Is "Self-Policing"

“The price is set by the bids in such a way that no generator is genarating if
the price is below his bid. and no generator is not generating if the prce is
above his bid...- it is seff-policing. Generators aways want to generate at
the appropriate time, in their own financial interest, which is very mportant

Nogal Price

I

Bids

|
|
|
n

|

Y

|

|

|

|
|
|
'

Location

since if they do not follow instructions, the system can go out of control.’

Zonal Pricing Creates Conflicting Incentives

Bids

Constrained-off generators have an incentive to self-schedule through
must-run, low bids or bilateral amangements, compromising the intended
congestion management of the dispatch.

Constrained-on generators have an incentve to use the spot market rather
than biateral transactions, to avoid inter-zonal congestion charges.

“Consraned-on”
Penalty to Bllateral
Zonal Price "Constraineg-ofr SeitScheaue
| Subsidy % Blateral {
' Saif-Schedule {
'l
L — +-
—-— -
Location

Not Dizpatched
Dizpatcred




« Secure RMR & Black Stan Contracts
* Determine Voltage Profiles

» Submit NOMCR

» Forecast Load

"

Figure 1-4 ERCOT Nodal Market Structure

Hi 8 Reliability Unit Commitment in ERCOT Nodal Market(2013)



Reliability Unit Commitment

When does Reliability Unit Commitment (RUC) occur?

« Day-Ahead Reliability Unit Commitment (DRUC)
« Hourly Reliability Unit Commitment (HRUC)

Day 1 el [ — Day 2

DAM DRUC . . Hour-Ahead Operating Hour
Adjustment Period
Operations

Operating Period

Day-Ahead

DRUC HRUC



Reliability Unit Commitment

Potential Results of RUC Process:
« Resource Commitments

« Resource Decommitments
r Three-Part .. .
I « No additional Commitments

| Current
Operating

Plans
Commitments
Network

- C it ts
Qpexations Transmission Reliability Unit ommitmen
Model
Security Analysis Commitment Resource
Decommitments

Contingencies

&

Reliability Unit Commitment

Load Forecast



Real-Time Operations ercot

Identify Constraints, both Transmission & Resource

Energy Offer Curve

Energy Offer
Curves
Offers
Proxy Energy
Offer Curves

Pricing
Telemetry
Locational
. P Marginal Prices
Real-1 Constraints surity-
Netw & trained
Security . R nomic
=50 = patch Dis
patch
Network D Instructions
Operations
Model

Base
Points

Real-Time Operations

Contingencies



3 ABB has global involvement in energy markets

ABB early generation pool scheduling | ABB major ISO/RTO system
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ABB Market Management System
End-to-End Solution for Central Markets

- Platform

« Modern, open, standards-based architecture

« Message/web-services based
» Latest standards in cyber security

« Market Infrastructure
« Registration

« e-Trading
« Publishing

- Market Applications

gﬂ SR
IFTMT [ twenet |

= -

[Ostage Scheduber - 06 |

« Market Clearing & Congestion Management

« Security Constrained Unit Commitment (SCUC) and Dispatch (SCED)

- Financial Systems
» Settlements

« Billing

© ABB
Slide 13




NYISO DAY-AHEAD SCHEDULING MANUAL

Day-Ahead Bids

Schedules and
Load Forecasts ————Jp Forecasts
Transaction BID/POST
Schedules System
Energy Bids —— P
Security
* + + Constrained
Unit Commitment
(ScCucC)
Power LSE GENCO
Exchange
Posting of Committed
Direct ISO Customers Day-Ahead —— Day-Ahead
Schedules Schedule
A 4
Real-Time Real-Time
LSE GENCO Bids and Commitment
Proposed Transactions (RTC)

Settlement Statements
to all market participants

Base Points

to Generators

Posting Updated for ¢

Real-Time Schedules

Real-Time
Dispatch
(RTD)

LBMP's, Base Points
and Telemetry

Posting of
LBMP Results <

—

Locational Based Marginal Pricing (LBMP)

Committed Day -Ahead
Schedules plus
Accepted Real -Time
Schedules

A 4
Billing P
and M
Accounting
<

Figure 2-1: NYISO Bid-to-Bill Process

4.3.2 SCUC Components
The SCUC function consists of the following major components:
* Initial Unit Commitment

* Network Data Preparation

= Network Constrained Unit Commitment.

Initial Unit Commitment (IUC)
The initial unit commitment (IUC) function computes the initial unit commitment schedule
based upon:

* The load and generation bid data from the Bid Post system

* Unit status data derived from the Automatic Generation Control system (AGC)

*  Current schedules

* Load forecasts

Network Data Preparation (NDP)

I'he network data preparation (NDP) function provides an automated procedure to set up
the initial conditions and various parameters of power flow cases. i.c., basc cases,
corresponding to the specified study period. It also validates the cases by calculating the
power flow solution. A case is acceptable only when its power flow solution is successfully
solved. NDP has the following essential components:

Network Constrained Unit Commitment (NCUC)
I'he network constrained unit commitment (NCUC) function calculates a generation
schedule for a specified study period, making sure that both unit commitment constraints
and network security constraints are satisfied. NCUC has the following essential
components:
= NCUC Controller — coordinates the NCUC solution process consisting of the
following iterative steps:
« Retrieve initial base cases and superimpose schedules from the latest Unit
Commitment (UC) execution
o Invoke DC Security Analysis (SA)
« Invoke UC



Performs Input Data Retrieval and
Pre-Processing

RUC Market Clearing Engine RUC:Reliability Unit Commitment

Commitment (NCUC)

Performs Output Data Post states.
Processing and Publishing

| . .
Deaciivated [~~~ — I — ™| Performs NSM for Ba ISPS: A special protection system:
Contingency | > Case and All |
List | Contingencies without f . _ f-
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Figure 3-4 NCUC-NSM Solution Process

Hi #: Reliability Unit Commitment in ERCOT Nodal Market(2013)
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Current Transmission

Planning Regions

A

\'_»f\*.SIRPP/SERC &

ML

» This map is for illustration purposes only. This map generally depicts the borders of regional transmission planning processes through which
transmission providers have complied with Order No. 890. Those borders may not be depicted precisely for several reasons (e.g., not all
transmission providers complying with Order No. 890 have a defined service territory). Additionally, transmission planning regions could alter
because transmission providers may choose to change regions.

* Source: Derived from Energy Velocity
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