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IndependentrMarketdoniton (IMM)IM M)




IndependentlMarkebMan

PJM Board of Managers Federal

Energy
Regulatory
PJM Members Committee Commission
BY N
““‘
L )
“““
Markets Planning || Operating Monitoring Analytics

Committee | | Committee| | Committee

w The IMM reports directly to the PIM Board and to FERC

w Market Monitoring Plan is not subject to modification by PJM members

w Market Monitoring Plan: Attachment M of the PIM Tariff
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Matke tMontoring Rhjecti

A Monitor compliancewith rules, standards,
procedures and practices of PIM

A Monitor actual or potential design flaws

A Monitor structural problemsthat may inhibit a
robust competitive market.

A Monitor the potential of market participants to

exercise market power
&‘ _:;?‘
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Wihatddee shthelIVIvb loak

A Market Structure
I Market Share
i Affiliate Relationships/ Contractual Relationships

A Participant Conduct
I Bidding Behavior
A Market Performance
| State of the Market Report
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Comectivael Actionsf of v

I Discussion of issueaesith relevant Market
Participants; informal resolution.
I Issue referral to FERC

AFERC Office of Enforcement will evaluate and decide on
corrective actions.

I Recommend modifications to rulestandards,
procedures and practices of PJM.

AMake recommendationto PJM Committees or to PJM
Board.

AMake regulatory filings
I Additional enforcement mechanisms

PIM©2011 7 11/1/2011



StatecotitheIMarket Ref

: wLaaQa || yydz f
» Company » Reports » Data » Tools > Careers » Contact Us Of the Competltlveness Of
the PIM markets

w Analyzes market
structure, participant
behavior, market

PJM real-time, — performance

monthly, load-weighted,
average LMP:

Calendar years 2004 to 2008 w Provides details,
charts, and graphs of

= _ = . various market activities
Monitoring Analytics was established in 2008, created by spinning

off the Market Monitoring Unit of PJM Interconnection. PJM and pI‘ICGS
Interconnection, a regional transmission organization, ensures the

reliability of the electric power supply system in 13 states and the

District of Columbia.

Welcome to Monitoring Analytics

http://www.monitoringanalytics.com/nhome/index.shtml
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TransmissioniSenviceses
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Transnnission Sendcediop

A Types of Transmission Service
I Network
I Pointto-Point

A Service Priority

A Transmission Service Reservations
I PIJM OASIS
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NetwokkihiegtatiofeSeéryi

All load InPJM is served
using Network Integration
Transmission Service.
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PoimtttoFBointriransmissiénrser.

Exports and wheels through
must reserve Point to Point
service in OASIS.
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PoimntttoFRoinE Senide: Reric

Firm Service

ALong Term one year or longer

A Short term
I Dally
I Weekly
I Monthly

Non-Firm Service

A Short term only
I Hourly
I Dally
I Weekly
I Monthly
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1

. Network and Firm Point to Point
. Network import willing to pay congestion

. NonFirm willing to pay congestion

Spot Market Import

. Network not willing to pay congestion

. Nonfirm not willing to pay congestion

14

Priority @fSServic

NonFirm over Secondary Points willing to pay congestion

11/1/2011



OASES
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Ancillany SErviceses
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AncillanysService

A Regulation Market

A Synchronized Reserve Market

A Black Start Service

A Reactive Services

A Scheduling, System Control & Dispatch

PIM©2011 17 11/1/2011



Regulatioriiviack

Purpose: To provide for the continuous balancing of ge
and load

wGeneration and Demand Response resources

w Transmission customer must provide or purchase

wRMCP = Regulation Market Clearing Price

wRegulation Price = Higher of RMCP or offer price plus
opportunity cost
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Symnchromize & Reservesivial

Purpose: To bring generation and load back in balance
loss of generation

A[{9Qa KI@S 206t A3l 0A2Y (2
Share
| Bilateral
I Scheduling owned resources
I Purchase from Synchronized Reserve Market
A Cooptimized with Regulation Market

A Allows for participation by Demand Side Response
resources
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BlackstartSSefivic

Purpose: To provide for the continuous balancing of ge
and load

w Transmission Owners, with PIJM identify critical
Blackstart units

w Generator annual revenue requirement€ost
based service

w Charges go to Transmission Customers

w Annual Blackstart testing requirements
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Reactives Supply CoNaltagenCor

Purpose: To maintain transmission voltages within acc
limits.

w FERC approves reactive revenue reguirements

w PJM calculates zonal rate

w Paid by transmission customers

w Credits go to generation resources and transmission
owners
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Schetllilngs SystenConitfoD & fisp:

Purpose: To provide transmission service and operate
market.

wSchedule 9 of PJM Tariff
- Control Area Administrative Service
FTR Administrative Service
Market Support Service
- Regulation Administrative Service
Capacity Resource and Obligation Service
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Capatityvst izner

Capacity Enerqy

A A commitment of a resource A Generation of electrical
to provide energy during power over a period of time
PJM emergency under the A Energy revenues paid to
capped energy price. resource based on

A Capacity revenues paid to LI NI AOALI GxX2Y
committed resource Ahead & Realime Energy
whether or not energy is Markets
produced by resource. A Hourly product

A Daily product

Capacity, energy & ancillary services revenues are expected, in the long term, to meet
the fixed and variable costs of generation resources to ensure that adequate generation
Is maintained for reliability of the electric grid.
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Objectives ORRP

A Resource commitments to meet system peak
loads three years in the future

A Three year forward pricing which is aligned with
reliability requirements and which adequately
values all capacity resources

A Provide transparent information to all
participants far enough in advance for
actionable response

Purpose of RPM is to enable PJM to obtain sufficient resources to reliably meet the

needs of electric copsumers within PJM.
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Resourec\Adequacy:Reqgui

ESIY

A Determines the amount of capacity resources

required to serve the forecast peak load and
satisfy the reliablility criterion.

A The reliability criterion is based on Loss of Lo
Expectation (LOLE) not exceeding one event
ten years.

ad
1

An Installed Reserve Margin (IRM) = 15.3% satisfies the reliability criterion for th
2013/14 Delivery Year.

Resource Adequacy ICAP Requirement = Forecast Peak Load * (1+ IRM)
26
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Wihatzare bocatieonabConsitrain

A Locational Constraints are capadityport capability limitationsthat are
caused by

I transmission facility limitations, or
I voltage limitations.

A PJIM determines constrained swkgions (i.e., locational deliverability
areas) to be included in RPM Auctions to recognize and guantify the
locational value of capacity.

A Constrained regions are determined by comparing the import limit of a
region (CETL) to the amount of capacity that needs to be imported into a
region to meet the reliability criterion (CETO).

CETL = Capacity Emergency Transfer
Limit

Locational CETO = Capacity Emergency Transfer

Objective

Deliverability
Area (LDA)

PIM©2011 11/1/2011



LocationabbéelirerahuifyAre

RTEPP has currently identified 25* subgions as Locational Deliverability Areas (LDAS) for

evaluating the locational constraints.

A Regions

Western PJM (ComEd, AEP, Dayton, APS, Duquesne, ATSI, Duke)
Mid-Atlantic Area Council (MAAC) Region

Eastern MAAC (PSE&G, JCP&L, PECO, AE, DPL & RECO)
Southwestern MAAC (PEPCO & BG&E)

Western MAAC (Penelec, MetEd, PPL)

A Zones

AE, AEP, APS, ATSI, BGE, Comed, Dayton, DUQ, Dominion, DPL, L
JCPL, MetEd, PECO, Penelec, PEPCO, PPL, PSEG

A SubZones

PSEG Northern Region (north of Linden substation)
DPL Southern Region (south of Chesapeake and Delaware Channel

JM©2011

*Includes ATSI effective with 13/14 DY and Duke effective with 14/15 DY.

PJM required to make a filing with FERC before adding a new LDA.
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3 Years RPMSStreictur

N
/ 20 months \\
2N
M
> / 10 months \
- N
May b
sciyedﬁled / 3 months
t
filmaem[;rior @ N\

to DY
© June May
| || ble || g
nterruptl e .
E— Load for Delivery
Fixed Reliability (ILR)|| Year
WV (Only effective
: prior to 12/13
Base Residuell DY)
Auction
f
Conditional First Second Third
Incre_mental Incremental Incremental Incremental
Auctionesiective || Auction Auction Auction
12/13 DY)

Ongoing Bilateral Market
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RPMAAuctionSS(Startingtiwvith 132713

Activity

Purpose

Cost of Procurement

Base Residual Auction

Procurement of RTO Obligation less an
amount reserved for short lead time
resources, less FRR Obligation

Allocated to LSEs through Locatioi

Reliability Charge

nal

1stiIncremental Auction

2d Incremental
Auction

3d Incremental Auction

Allows for:
(1) replacement resource procurement

(2) increases and decreases in resource
commitments due to reliability
requirement adjustments; and

(3) deferred shortterm resource
procurement

Allocated to resource providers thg

purchased replacement resources
and LSEs through Locational

Reliability Charge

—t

Conditional Incremental
Auction

Procurement of additional capacity in a
LDA to address reliability problem that is
caused by a significant transmission line
delay

Allocated to LSEs through Locatiof

Reliability Charge

nal

Interruptible Load for
Reliability (ILR)

ILR Option eliminated starting with 12/13 DY

PIM©2011
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Wihatiis th &/ MR

The Variable Resource Requirement (VRR) Curvalmamward sloping
demand curvehat relates the maximum price for a given level of

capacity resource commitment relative to reliability requirements.

A

PIM©2011

t
t

"he price Is higher when the resources are less
nan the reliablility requirement and lower when
ne resources are in excess.

VRR Curves are defined for the PIJIM RTO and for

each constrained Locational Deliverablility Area
(LDA) within the PJM region.

31 11/1/2011



lllustrativetkxaniple’ afV& VRR\VEI

@
— 1.5 Net Cone : ; : ; :
> : ; g : E E
: | ; Effective 12/13 DY:
| Target Level = Reliability Requiremeg$hort Tern;
@ 5 | 5 Resource Procurement Target
~ ; t ' A _— ;
[0, : : : b :
O Net Cone: H H N H ! : E
= : E T | !
o ! I : :
ol X :
<< : : I \ :
| : ! : :
8 - e :
| by ! : E
1 | R \ 5
@ s | o ;
2 0.2 Net Gone ! v |
. . | . .
I o S S S - ———----80
. R s
(IRM¢ 3%) IRM  (IRM + 1%) (IRM + 5%)

Quantity = UCAP MW

A VRR Curve is defined for the PIJM Region.

Individual VRR Curves are defined for each Constrained LDA.
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In RPMResourceare =

Winatiisaes SuppiyeResouiaeR VR

Generation
Resources

PIM©2011

Demand
Resources

(DR)

Interruptible
Load for
Reliability
Resources (IL
(Prior to 12/13 DY)

Energy
Efficiency
Resources

(EE)

(Effective with 11/12 DY)

Qualifying
Transmission
Upgrades

(QTU)
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Demand Side Participation in Capacity Market
18000

1004

RPM Imple mented
14000

12000

10004

2000

B00d

40040

2000

200572006 2006/20407 200772008 200872009 I009/2010 201042011 2011/2012% 2012/2013% 201372014 201442015

B Actve Load Management W interruptisie Load for Relabilty M RPM and FRR DR (valie in chart - amount offered n UCAP and FRE commit] B Energy Efficency

Source: PJM 2014/15 Base Residual Auction Report
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RPMAAUChioRBroce

Demand

Supply
Resource

specific Sell
Offers

PIM©2011

w/ariable Resource Requirement (VRR) Curves
for Base Residual Auction
olocational Buy Bids for Incremental Auction

U)

Optimization
Algorithm

5

Locational
Constraints

Auction Results
oResource Commitments

uResource Clearing Prices

WJCAP Obligation values
wCapacity Transfer Rights
(CTR)

Zonal Capacity

Prices
ILR Prices
CTR Rates

35
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Cleanmg2012/2083:BaseiResitual Aw

2012/2013 RTO Supply and Demand

450

400 R I_

350 \\ III.I
300 \
250
\ —RTO Supply
200 ——RTO Demand
Clearing Price
150

100

Price {5/ -day)

50

a

125000 130000 135000 140000 145000 150000

MW (UCAP)
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Cleaiing0f 2012/ 20 2l Acrementah Auctic

2011/2012 1st Incremental Auction - Mitigated Supply and
Demand
1400
Supply
1200
Demand
= = = Clearing Price
1000
= 800
o
#6800
400
200 rrr-r-
? : Clearing Price = 555
0
0 2000 4000 £000 8000 10000 12000 14000
MW (UCAP)
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Regianah Plaaning Process:ss




RegjionaPRlarining:@bjecti

U 15 year outlook to identify reliability standards
violations

U Test the transmission system against mandatory
national standards and PJM regional standards

?

U Reliability and economic efficiency drivers

11/1/2011
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RegjionaPRlarining:@bjecti

U Develop transmission reinforcements in collaboration
with Transmission Owners

U Develop a unified Strategy for the entire PJM footprint
C the RTEP

U{dzoYAG tflFy (2 tWwWaQada AYRS
consideration and approval L -
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RTEFPPRrocesseDefiniil

t WaQa we¢eo9t LINPOS&aa ARSYUAT
preserve regional transmission system reliability, taking in
consideration numerous driving factors.

TIIIIC

“wnmy. ANNUAL RTEP DEVELOPMENT

(L INTIRINTIE NS,
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InterconnettioR ReqriestoPrec

- ISA/CSA ISA/CSA :
Interconnection Studies Commercial

Request g Execution “| Implementation Operation
Feas | Imp Fac

y
y

\ 4

v

Note: Projects May Drop Out of the Queue at any Time
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Scope PJM Backbone Transmission System
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\
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Recent Board Approved Upgrades
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FuelWbo0f)Queden: GGentenationr tntereannectionRe

_ Coal - 5,465 MW
Biomass - 451 f'-'“:’hf Diesel - 83 MW
Wood - 162 MW | Hyelro - 1,123 MW

Wind - 43 843 MW

Metans - 437 MW

@quests through 1/31/10 )
x Pie Chart includes:
x In-service
x Under construction
x Active in RTEP process /

Matural Gas - 35,128 MW

S0lar - 816 MW
Cher - 971 MW
il -1,603 MW

Mudlear - 8 853 MW
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PJNMCest AllocatianeMethostol

Facilities Required for Direct Connection

» Costs Allocated to Developer
Network Facilities Required to Accommodate Project
w/ 2a0a 'tft20F0SR hy ! &. dzi C

» Cost Allocation Among Multiple Developers If They
Collectively Cause the Need For A Network Upgrade

PIM©2011 46 11/1/2011



Approxedupgrades) (through31 2/3:

15.1 BiIIio_ Transmission additions & upgrades approved by the
$ PJM Board since 1999

$12.2 Bi||io_ Baseline trang_mission upgrades fundamentally to
ensure reliability.

$ 2.9 Billionmmmp Transmission upgrades to accommodate more than
50,000 MW of new generation and new merchant
transmission facility capability
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Accessingith® RINTRTER Re

é/ about pjm training committees & groups | planning || markets & operations documents

Generation Home > Planning ==
Interconnection RELATED INFORMATION
Merchant B2 Manuals
Transmission X 2009 Regional Transmission Expansion Plan
5 Report
Long-Term Firm ST
TSR Customers
E1 Transmission Expansion Advisory Committee
Generation
A E2 Regional Planning Process Working Group
Retirements
ern Interconnection Planning

ARR Analyses , Coliaborative
RTEP Upgrades & PJM’s Regional Transmission Expansion Plan {(RTEP) identifies transmission system additions and
Status improvements needed to keep electricity flowing to 51 milion people throughout 13 states

and the District of Columbia. Studies are conducted that test the transmission system against RECENT DOCUMENTS
RTEP Development mandatory national standards and PJM regional standards. These studies look 15 years into the

future to identify transmission overloads, voltage limitations and other reliability standards
Resou.rce Adequacy violations. PJM then develops transmission plans in collaboration with Transmission Owners to pJM C_ETO F.{eport BRI RS
Planning resolve violations that could otherwise lead to overloads and black-outs. This process Akl 2010 Posted 31 days ago
Planning Criteria culminates in one recommended plan - one RTEP - for the entire PJM footprint that is E PJM Peak Hour History o=

subsequently submitted to PJM’s independent governing Board for consideration and 2010 Posted 38 days ago
Design, approval.

Engineering &
Construction Highlights

This report is a comprehensive study of the planned system upgrades within PIM. It explainl:

- System Upgrade Drivers

- Reliability Criteria Violations - Enhancements Needed
; Loac_j grO\év;h_ - Transmission constraints -New facilities
- Generation additions - Voltage limits -Upgrades to existing facilities

- Generation deactivation
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ManketiSettlementsits




Billing Cyble

Monday Tuesday Wednesday Thursday Friday Saturday Sunday
1 ’ ’ ' S ' Weekly Billing Cycle:
¢y Billing Week pwmmsd | ARuns Thursday Wednesday
5 8 10 n 1z 3 ¥ AWeekly bills sent the
o T following Tuesday
- weekly |7 - - - T _-Apayments due PIM on the
Bills Payments |, -~~~ following Friday via Automated
issued due to PIM Clearing House (ACH) or Wire
22 23 24 25 26 27 28
Payments | Tra_nsfer
pattipants | | T[Tt --ADisbursements made to
29 30 31 participants the following
Monday
Monday Tuesday Wednesday Thursday | Friday Saturday Sunday
1 2 3 4 5 6 7
Monthly Biling Statement. M
Alssued on the B business s o 10 1 12 3 1
. Payments due
day of the following month e
. . week)
AFlna}nuaIIy,settIAed together s i - - -
gAUK UKS T2ff2°§égg§2§t§y’3 YRY UKQa
first weekly billing el
o < s A A P o 22 23 24 25 26 27 28
aulusSysSyuQa TFTAYIlFYOALI(
statement
20 30 31
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MatketSSeltilements 2 reee

Inputs to Settlements
Dayahead schedules, reime metering, interchange schedules, intere&8chedules
Ancillary Service obligations, transmission reservations, LMPs, FTR positions, capacity
positions, other miscellaneous data

Billing Statement
Market

Settlements
System

Customer Invoice Charges/Credits for:
Energy Markets
Transmission Service
Ancillary
Reliability Pricing Model

PIM©2011 11/1/2011
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CHARGES

Spot Market Energy
Transmission Congestion
Network Transmission

Firm and Nor~irm Point to Point
Transmission Losses (P to P)
Regulation

Spinning Reserve

Black Start Service

Operating Reserves

PJM Schedule 9 & MAAC
Transitional Market Expansion
Reactive Supply

Capacity Credit Market & Capacity Deficiency
FTR Auction

Meter Correction

Ramapo PAR

Reconciliation

Distribution Facilities

PIM©2011 52

Chargesiand eted

CREDITS

Spot Market Energy
Transmission Congestion
Network Transmission
Firm Point to Point
NonFirm Point to Point
Transmission Losses
Regulation

Spinning Reserve
Black Start Service
Operating Reserves
Reactive Supply
Capacity Credit Market
Capacity Deficiency
FTR Auction

FTR Auction Revenues
Reconciliation
Distribution Facilities

11/1/2011



PJNEBII

Day Ahead Balancing Total
Spot Market Energy (200) (200) (400)
Transmission Congestion / 100 100 200
Network Transmission — L
Firm Point to Point SNAGES AN | e 200
Non-Firm Point to Point pOSitive Or | ==mmmmmmmmm e pm e 200
Transmission Losses negatve 10 20 30
Spinning Reserve | e
Black Start | e
Regulaton | e 20
Operating Reserves 20 20 40
PJM Schedule9 | e 10
Reactive Supply | e 10
MAAC e 5
Capacity Credit Markets | —mmmmmmmmmmeme e
Capacity Deficiency | mmeemmeeeee e
Meter Correction | smmemmemmmemepeeeeeee e 5
RamapoPAR | e S
Reconciliation | e 5
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Settlemenininformiatic

Detailed Settlement Reports (both Monthly and
Weekly) are provided electronically via the PIM MSRS
System (Market Settlement Reporting System)

Overdue balances are subject to
Interest charges

Weekly settlements (as opposed to
monthly settlements) will reduce the
default exposure for all PIM members

PJM Credit Policy: Attachment Q, PIM Tariff
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about pjm training

committees & groups

Accessinglthe RIMuGuiaestdi Bl

planning | markets & operations documents

Operational Data
eTools
Energy Market
Reliability Pricing
Model

Financial
Transmission
Rights

Demand Response

Market Settlements H

Guides & Forms -

ing Contact Change

m
m
3
u|

Motification F

orm
MERS Reports

Preliminary Billing :
Reports - Ancillary :
Services Market Data

PIM©2011

Additional links to settlement-related guides and forms.

Guide to Billing (PDF) ¢

Billing Change Form
Biling Statement Motification Form

200% Business Calendar (PDF)

200% Holiday Deadline Extensions (PDF)

June 200% - May 2010 Weekly Billing Calendar (PDF)
2008 Business Calendar (PDF)

Agency Principles (PDF)

Modal Settlement Rules (PDF)

Metwork Senice Peak Loads 2009 (PDF)

ACH Draft Authorization Form (PDF)

Reactive Supply and Yoltage
Control Revenue Reguirements -
'8 March 2009
200% Posted 11 days ago

w June 200% - May 2010 Weekly

Y
Biling Calendar

2009 Posted 14 days ago

AP ACH Draft Authorization Form
£ 7009 Posted 14 days ago

A2l April 2009
FER 2009 Posted 25 days aso
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Contactmng’PdI

A Customer Hotliné&10-666-8980
A Client Managers
A Website FAQg www.pjm.com

11111111 56 11/1/2011



