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é/ Overview

* DR participation in Transition Auctions

— Accelerates DR CP implementation (registration
through compliance process) by 3 years

— Overlap with existing products

* Implementation approach will leverage existing
process for multiple products
— Annual DR (ADR)
— Extended Summer DR (XDR)
— Limited DR (LDR)
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- RPM Products, eRPM modelling & eLRS registrations

Product modelled as 1 resource modelled in eRPM
individual eRPM resource  With multiple commitments

Limited DR

Extended X X X
Summer DR

Annual DR X X X
Base DR

Capacity X X X X X
Performance
DR

>
X

-- Customers are registered in eLRS by Product --

*FRR — LDR/XDR/ADR through 18/19, 19/20 Base/CP, 20/21 CP
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F Y CP Demand Resource transition
to be more consistent with other capacity resources

Requirement (CP) (CP)
Base Capacity Capacity
DR Performance DR
(18/19 & 19/20 DY | (16/17 DY & beyond)
only)

Availability Non-NERC June — Oct & Any day during June - Sep Any day during DY*

holiday weekday, May DY*

June — Sept
Maximum Number 10 interruptions Unlimited Unlimited Unlimited Unlimited
of Interruptions
Hours of Day 12:00 PM -8:00 10:00 AM — June — Oct & 10:00AM - 10:00  June — Oct. & May:
Required to PM 10:00 PM May: PM 10 AM - 10 PM
Respond 10 AM - 10 PM Nov. — April:
(Hours in EPT) Nov. — April: 6 AM- 9 PM

6 AM- 9 PM

Maximum Duration 6 Hours 10 Hours 10 Hours 10 Hours June — Oct : 12 hours
of Interruption Nov — April: 15 hours

*unless on an approved maintenance outage during Oct — Apr.
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é | Registration Process

« Same as existing Load Management registration
process except:

— All registrations for CSP with CP commitment will need to
go through RRMSE to determine CBL to measure non-
summer CP capacity compliance unless tariff is changed
through planned tariff clean up process.

« Emergency/Pre-Emergency

* Full (includes energy) and Cap Only (may be used as substitute
in the future)

« LDR/XDR/ADR/Base (may be used as substitute in the future)

Intention was to leverage DRS approved Emergency Energy M&V rules which

did not require RRMSE to use default CBL but was postponed due to EPSA
-Propose change at 10/2 GDECS meeting with tariff clean up items-
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= Y CBL Certification Process

« The CBL Certification process will identify variable load customers. All
customers use a CBL with an error (RRMSE) no greater than 20% unless
otherwise approved by PJM.

« If a customer’s CBL error is greater than 20% then the customer is
considered to be a variable load customer.

« CBL Certification is performed prior to submitting the registration.
— Input Load Data
— CSP should run RRMSE
— Standard CBL with SAA must be run
— CSP may run other alternative CBLs

« If registration has “successful” RRMSE <=20% for CBL selected on

registration with 30 CBL test days AND RRMSE is lower than Standard
CBL THEN CSP may submit and PJM does not need to approve.

« Load Data used must be contiguous where most current date of load data
is <= current date minus 60.
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5~ 2 Dispatch

 PJM expect to dispatch products together like
current protocol but may dispatch on product
specific basis if necessary.

— CPDR will be treated similar to ADR

 PJM will look to respect CP/Base lead time but all
Load Management resources may need to reduce
load upon dispatch to ensure grid reliability.

— This is similar to rules for generation

« PJM will use same notification process as today
— PJM will provide list of registrations dispatched in real time

— Work in Progress — PJM will clarify whether or not
registration must respond immediately or has until end of
lead time to fully reduce load.
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FY DR Event Compliance: Product
Substitution

« CSPs may use substitute registrations of a
different Product Type to cover the commitment
of under-performing registrations that are
dispatched by PJM during a DR event

— The substitute and under-performing registration
must...
» be located in the same geographic location (dispatch area)
« have comparable capacity commitments
» have the same designated lead time
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A DR Event Compliance: Product Substitution
Details

« One or more substitute registrations may be used to cover the commitment
of one or more under-performing registrations

— CSPs must map the substitute registration(s) being used as replacement to their
corresponding under-performing registration(s)

— The sum of nominated values for substitute registration(s) must be comparable
(within £25% or 0.5 MW) to the total nominated value of their corresponding
under-performing registration(s)

« The list of under-performing registrations and their corresponding substitutes
must be provided to PJM by the end of the event day (23:59:59 EPT)

— All substitute registrations provided to PJM must submit compliance data for that
event

« The reduction values of substitute registrations are used when calculating
compliance on the corresponding under-performing registration(s)

— Substitute reduction values will not be capped to prevent over-performance on
their corresponding under-performing registration(s)

— If one or more substitute registrations are mapped to multiple under-performing
registrations, the reduction value(s) of the substitute registrations will be
distributed pro rata using the under-performing registrations’ nominated values

WWW.pjm.com PJM©2015




FY DR Event Compliance: Product
Substitution Example

« PJM calls a DR event for Long, Short and Quick Lead time for the Annual
Product Type in the PECO zone on December 15th

« CSP has the following sites registered in the PECO zone, three of which are
Annual and must respond to the DR event (Total Annual commitment = 4.6
MW ICAP)

PECO Registrations

Registration Locatlo Product Lead Nominated Reglstranon
ID Commitment Share
Type Time MW (ICAP) (ICAP)
0.5

$¢10000001 PECO Annual Long
10000002 PECO Annual Long 1.0 1.0
$¢10000003 PECO Annual Short 3.1 3.1
10000004 PECO Limited Long 0.8
10000005 PECO Limited Short 1.4
10000006 PECO Limited Short 1.1

e During preparation for the event, CSP discovers that two of their Annual
registrations (10000001 and 10000003) cannot respond, and therefore self-
dispatches their Limited registrations as substitutes
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F 9% DR Event Compliance: Product Substitution
Example

« CSP provides the following substitution data to PJM by the end of the event day

Substitute Registrations

Substitut
Under- Nominate Substitute Substitute Substitut e
Performing d MW Registration Product e Lead Nominate
Registration ID (ICAP) IDs Type Time d MW
(ICAP)
10000001 Annual Long 0.5 10000004 Limited Long 0.8
10000003 Annual ST’" 3.1 10000005 Limited Short 1.4
10000006 Limited Short 1.1

+ PJM reviews the submitted data to ensure that the under-performing registrations and their
corresponding substitutes are valid

— Substitutes are within same dispatch area
« PECO

— Substitutes are of the same lead type
« 10000001 and 10000004 have Long Lead Times
« 10000003, 10000005, and 10000006 have Short Lead Time

— Substitutes have comparable capacity commitments
« 10000001 (0.5 MW) and 10000004 (0.8 MW) fall within 0.5 MW tolerance
« 10000003 (3.1 MW) and [10000005 (1.4 MW) + 10000006 (1.1 MW)] fall within

25% tolerance
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.aé/ DR Event Compliance: Product Substitution
Example

. CSP submits reduction data in eLRS for all dispatched registrations (including substitutions) for the DR event

Submitted Event Reduction

Registratio Locatlo Product Lead Reduction
n ID Type Time MW (ICAP)

10000001 PECO Annual Long
10000002 PECO Annual Long 1.1 ‘
* PJM calculates shortfall using the
10000003 PECO Annual Short - . .
substituted reduction MW values
10000004 PECO Limited Long 0.8 e Shortfall MW = Committed
10000005  PECO Limited Short 1.2 MW Share — Adjusted
10000006 PECO Limited Short 1.1 Reduction MW
Substitute Registrations
SN Nominate Committed Substitute Adjusted
F?ésf);tg:ii?] _II__?ma(; d MW MW Share 533?%;?;) Registration Reduction MW Msvr\]lo(lrgzlll,)
9 D (ICAP) (ICAP) IDs (ICAP)
10000001 Annual  Long 0.5 0.5 - 10000004 0.8 0.3
10000002 Annual  Long 1.0 1.0 1.1 1.1 -0.1
10000005
10000003 Annual  Short 3.1 3.1 - e 2.3 0.8

. PECO Net Shortfall = (-.03 + (-0.1) + (0.8) = 0.4 MW (ICAP)
- Net Shortfall MW without substitution = (0.5) + (-0.1) + (3.1) = 3.5 MW
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é/ CP Penalties & Bonus Payments

« Commitment compliance (“daily deficiency charge”)

— Similar to today (check nominated capacity on registration
linked to eRPM resource OR eRPM product specific
commitment for resource)

» Non-performance assessment (“event compliance™)

— Performance measured hour by hour (may or may not
include lead time, depends on situation)

— Nor]-summer measured based on CBL, summer based on
similar approach as today

— Performance aggregated for all registration dispatched for
area defined by Emergency Action (instead of CAA)

« Test non-performance
— Same as today
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5~ 2 Daily Deficiency Rate

« Daily Deficiency Rate applied will be commitment-specific

« Daily Deficiency Rate for Shortfalls due to Base
Commitments is based on party’s Weighted Average RCP
for base commitments for such resource

« Daily Deficiency Rate for Shortfalls due to CP
commitments is based on party’s Weighted Average RCP
for CP commitments for such resource

« Daily Deficiency Rate = party’'s commitment-specific
WARCP for such resource plus higher of [0.2 *
commitment—specific WARCP for such resource OR
$20/MW-day]
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= 2 Example of commitment-specific Daily Deficiency Rate

Capacity Resource clears MWs in BRA & 2Md |A with Base & CP MWs Cleared

BRA MWs
Cleared WARCP DDR
($/MW-
da
Base 90 $100 0 $120 90 $100.00 $ 120.00
CP 100 $200 5 $220 105 $200.95 $ 241.14
Total 190 5 195

Base WARCP = [(90 MW *$100/MW-day)+(0 MW *$120/MW-day)}/90 MW = $100.00/MW-day
Base DDR = $100/MW-day + (0.2*100/MW-day) = $120/MW-day

CP WARCP = [(100 MW *$100/MW-day)+(5 MW *$220/MW-day)]/105 MW = $200.95/MW-day
CP DDR = $200.95/MW-day + (0.2200.95/MW-day) = $241.14/MW-day
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= Y Expected Performance vs. Actual Performance

« Compare a resource’s Expected Performance against Actual

Performance for each Performance Assessment Hour

 If resource has both CP and Base commitments, actual performance is first assigned to
meet CP Expected Performance followed by assignment to Base Expected Performance
with any remaining actual performance assigned as Bonus MWs.

* Performance Assessment Hours defined by PJM’s declaration of
Emergency Actions

 Demand Resource’s performance will be evaluated if registrations
dispatched during Performance Assessment Hour

« Evaluate performance and calculate shortfall/excess for each
Performance Assessment Hour separately

« Shortfall subject to Non-Performance Charge
« Excess (Bonus Performance) may be eligible for Bonus Payment
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Resource Type

Expected Performance vs. Actual Performance

Summer Performance Assessment Hour (June - Sept)

Expected

Actual Perfformance

Non-Summer Perfformance Assessment Hour

Expected

Actual Peformance

Generation/Storage

Generation/Storage

Demand Response

Demand Response

Energy Efficiency

Energy Efficiency

Qualifying Trans.
Upgrade (QTU)

Energy Only
Resources

Energy Imports

Capacity
Performance

Base
Capacity
Performance
Base

Capacity
Performance

Base

Capacity
Performance

LA

MIA

Performance

Committed UCAP *
Balancing Ratio

Committed UCAP *
Balancing Ratio

Committed ICAP

Committed ICAP

Committed ICAP

Committed ICAP

Committed UCAP

Metered Energy Output +
Reserve/Regulation Assignment

Metered Energy Output +
Reserve/Regulation Assignment

Load Reduction +
Resemnve/Regulation Assignment

Load Reduction +
Reserve/Regulation Assignment

PJM Approved Post-Installation
Load Reduction

PJM Approved Post-Installation
Load Reduction

Committed UCAP if In-Semvice;
otherwise 0

Metered Energy Output +
Resemnve/Regulation Assignment

Met Energy Import

Performance

Committed UCAP *
Balancing Ratio

Committed UCAP *
Balancing Ratio;

0 for Performance
Shortfall calculation

Committed ICAP

Committed ICAP

LA,

Committed LICAP

Metered Energy Output +
Reserve/Regulation Assignment

Metered Energy Output +
Reserve/Regulation Assignment

Load Reduction (CBL Method) +
Resemve/Regulation Assignment

Load Reduction (CBL Method) +
Reserve/Regulation Assignment

PJM Approved Post-Installation
Load Reduction

MAA,

Committed UCAP if In-Senvice;
otherwise 0

Metered Energy Output +
Resemve/Regulation Assignment

Met Energy Import

Balancing Ratio =
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Total Generation & Storage Actual Performance + Net PJM Energy Imports + DR Bonus Performance

Total Generation & Storage Committed UCAP
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é/ Non-Performance Charge Rate

* Non-Performance Charge Rate is based on yearly Net CONE
(Capacity Performance Resources) or yearly Resource Clearing
Price ( Base Capacity Resources) and a small divisor (i.e., an
assumed 30 Emergency Action hours per year).

« Non-Performance Charge Rate for CP Resources ($/MWh) = [LDA
Net CONE ($/MW-day) * number of days in Delivery Year]/30

— If LDA Net CONE = $300/MW-day, the Non-Performance Charge Rate
= [$300/MW-day * 365 days]/30 = $3,650/MWh

« Non-Performance Charge Rate for Base Capacity Resources
($/MW-hr) = [Weighted Average Resource Clearing Price ($/MW-
day) for such resource * number of days in Delivery Year]/30
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= Y Bonus Payments

* Any excess DR capacity load reductions will be
eligible for bonus payment

— Performance is first aggregated across products and
across Emergency Action area for all registrations
dispatched by PJM for the hour.

— CSP must ensure Expected Load Reductions
reported to PJM are accurate

— Volume of load reduction eligible for bonus payment
Is based on capacity compliance calculation for
registrations dispatched.

 FSL/GLD in summer
 CBL in non-summer
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= % DR Test penalties

« Same requirements are today.
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= 2 Q&A

« What happens if Emergency Action hour is not a
full wall clock hour?

— PJM intends to use 30 minute or greater rule
deployed for DR today because of metering issues.

 What happens if PUM dispatches all 4 products
In 16/17 or 17/18 DY
— CP compliance and penalties based on CP rules

— LDR/XDR/ADR compliance and penalties based on
existing rules

— CP performance will not be aggregated with
LDR/XDR/ADR performance if all are dispatched.
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