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I Origins of Concept:
DR Triggers Decision Support Tool Needed

« California Energy Crisis
— Dead of winter (2000 — 2001)
— Supply shortages
— Crisis of reliability
— Bankruptcies and emptying of state coffers

 Financial shock to net buyers of electricity
— Unprecedented charges on settlement statements
— Revealed 45+ days after the fact

« Concept: Clarity on wholesale charges in time for demand-side to act

— Financial connection between retail and wholesale markets through settlements
— Assess charges by market product and charge code (premiums paid for what?)
— Clarify financial impact of demand response (what charges can avoid?)
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What is meant by Demand Response?

Dynamic change in electricity usage
coordinated with system or market conditions
£/

* Facilitated through demand response programs designed to
coordinate electricity usage with power system or market needs

» Utilizes demand-side resources

— on the end-use side of the meter
— can be relied on to respond in coordinated fashion
— distributed generation, storage, dispatchable load, etc.
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Background: Status Quo

Status Quo Price Focus
Wholesale | Feak High Market
System Prices
Operator Conditions
* Emergency Alert _
. Heat Rate Wholesale Price
» \Weather, etc.
Retail Utility Program: D i Prici
O Interruptible Load, YIS [Fdel,
perator Direct Load Control (RTP, CPP)
* Notification Retail Price
 Control Signal
Customers [ Demand-side Resources ]

Retail markets (the demand-side) largely
disconnected from wholesale markets
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Background: Research Investigation

Status Quo

CAISO Peak

System
Conditions

* Emergency Alert
* Heat Rate
» \Weather, etc.

Retail Utility Program:
Interruptible Load,

Ope rator | birect Load Control

Price Focus

Research Investigation

Market Prices

System Conditions
& Market Conditions

» Wholesale Costs (P,Q)
» System Congestion
* Reserves, etc.

Wholesale Price

Dynamic Pricing

DR Triggers based
on Wholesale Costs

Customers

(RTP, CPP)
. s oo * Notification Signal
Notlflcathn Retail Price « Control Signal
» Control Signal « Retail Price Signal, etc.
Demand-side Resources ]
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Retail load aware of the financial impact
of wholesale markets in time to trigger
5 DR to mitigate wholesale costs




Relationship of wholesale and retail market prices

[
Wholesale and ISO/RTO Markets

Wholesale Prices

Wholesale: Capacity Energy Reserves Regulation

e Distribution Capacity and PQ Charges
Retail Uplifts: e Loss Compensation

e Distribution / Delivery Service Charges

Retail: ' : : )
Retail Tariffs and DR Programs

Retail Prices

Source: EPRI Report End-Use Customers

Question for pause: Real-time pricing of what?

(California Energy Crisis was a crisis of Reliability)?
1. Chuang, A., “Assessing the Impact of Resource Availability on Electric Service Reliability Cost”, Electricity Journal, Man]h 2004.
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Project Tasks

* Trigger Methodology Development
* Information Technology Specification
* Proof-of-Concept Demonstration

* Reporting and Publication

Specify, develop, and demonstrate a method for energy
retailers to trigger demand response in a fashion that
financially links retail with wholesale electricity markets
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I Industry Collaborators
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Proof-of-Concept Feasibility: Project Stages

- Identified Charge - Devise method for assessing DR * Develop prototype of * Summarize

Codes sensitive to impact on wholesale settlements Day-ahead and Day-of findings in
. screens report and

Demand Response - Document assumptions o _ gaF':her

« Industrv outreach . _ _ L  Limited function proof-

y Investigate input data availability of-concept prototype feedback

* Aggregated settlements . praft specification for envisioned tool demonstration * Final Edits
to identify significant to support short-term procurement . Publication
charge codes personnel beyond status quo

* Prioritized charge « Vet with market participants to finalize
codes (pre-MRTU and and prioritize requirements

MRTU equivalents)
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Priority Ranking: Top Charge Codes

16 Priority Charge Codes continued or were replaced under MRTU

*
MDOZNﬁ::ggf Sl MDO2 Charge Code Name MRTU Charge Code Number MRTU Charge Code Name Priority
6200 Day Ahead Non Spinning Reserve 1
6250 HASP Non-Spinning Reserve 1
/&9*4\ Spinning Reserve Obligation 1
Settlement
Non-Spinning Reserve Obligation

( 6294 \ Settlement 1
\ 6594 / Regulation Up Obligation Settlement 1
6694 Regulation Down Obligation Settlement 1

High Voltage Access Charge . .
372 due 1SO 372 High Voltage Access Charge Allocation 2
550 FERC Fee 550 FERC Fee Settlement due Monthly 2
1401 Imbalance Energy Offset 6477 Real Time Imbalance Energy Offset 3

T Real Time Instructed Imbalance Energy
Q

4401 Instructed Energy 64 7Q Settlement 1

Real Time Unaccounted for Energy
4406 Unaccounted for Energy 6474 Settlement 1

. Real Time Uninstructed Imbalance
4407 Uninstructed Energy ( 6475 ) Energy Settlement 1
4487 Allocation of Excess Cost for ‘m’ Real Time Excess Cost for Instructed 3

Instructed Energy Energy Allocation
GMC-Core Reliability L .
4501 Services Non-Coincident 4501 Core Reliability Services - CRS Peak 2
Peak

GMC-Energy Transmission Energy Transmission Services - Net

4505 Services Net Energy 4505 Energy 2

Highest priority for proof-of-concept are Ancillary Service and Imbalance Energy
Charge Codes.
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Approach for Developing Trigger Methodology

« Step1: Start with highest priority CCs and work down

Step 2: Document CC formulations and identify input data

— Understand billable quantity and Price as a function of Load
— Charge = Price(Load) * BillableQuantity(Load)

Step 3: Analyze CCs by impact of change in load on charge
— Derive ACharge/ALoad “change in charge with respect to a change in load”
— ldentify assumptions

Step 4: Analyze availability of input data
— Timeframe available (operational timeframe desired)
— Source of input data (systems)

AN o
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Step 5: Devise method of estimating data not available in operational timeframes

— Historical data (e.g., from settlements or other input sources)
— Fixed fees/prices by FERC/CAISO
— Consider constancy of input data for accuracy

Step 6: Summarize trigger method for a collection of charge codes
— Simplify calculations (e.g. , treat charges in groups or compute impact by similar BQ)
— Summarize assumptions
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l Potential Benefit: Triggering during Top 24
Priced Intervals (1/1/08-11/30/08)

Diate Hour |Delta’Req  (RegUpReg+ [Delta Req (SpinReq+Taot [Delfa Shin' (MNspinRe [Defa Ko Factor [Delta CCA5 Delta AS Ch' Top 24 “alue of 7
Diawn_Char TotSelfProv)d Up Charge SelfProv)/Tot _Charge £ g+TotSelf nSpin_Ch 34 Charge £ argeGroup ! Interval?  Trigger
ge f TotLoad / BaseDpResR [Delta_Load Prov)sTot arge £ Lietla Load Delta Load (during Top
Delta Load Delta Load e BaseOpR Delta_Loa 24 Intervals)
=1 (-] -] -1 -] -1 [~lesReqg [-]d -1 -1 -] =1 1 -]
11/25/2008 9| 0.0161141| 0.018427458 02029347 0.499995724 0.1359373] 0.499997 | 0.043107 | 0.07| 0.05415398 04622476517 155151525 -~
11/29/2008) 10| 0.0223867 0.0159364 01289674 049999364 01264277 0499924 0047099 007 006398327 0.355863739 }g:g‘i’égggzs
11/28/2008) 11| 0.0243477 0.01600547 0.2152329 0.5 00638265 0.5 0045534 0.07 0.08400516 0418995277 16 53 150501
11/28/2008) 12| 0.0225561 0.01510108 0.1867445 04099993603 00574563 04999094 0044751 0.07 005393366 0405441715 1659660659
11/28/2008) 13| 0.013915 0.01537605 0.1902084 0.5 0.073534 0.5 0047107 0.07 0.06395566 0.380019734 LAt e
11/20/2008) 14| 0015273 0.01619576 0.2188293 0.500006376 00670259 0500005 0.047737 007 0.08540235 0412886523 150954551 =
11/28/2008) 15| D.0185985 0.015885847 0.1961673 0.500003202 00687013 0500003 00462 007 0.05399028 0.393655761 18.47529603
11/28/2008) 18| 0024504 00157945 0.1953655 0409993612 00GS7E22 0499904 0.045353 007 0.05399005 0. 398031005 ég-gggéggg?
11/28/2008) 17| 0.0180779 0.01420142 01756979 0.500002857  0.073109 0500003 0.051021 0.07 | 0.05383138 0.381757465 o linsens
11/29/2008) 18| 0.0080852 0.01438266 04162167 0.499997131 0.3232901 0.499997  0.051528 007 0.05382445 0.8953244593 21.118258318
11/29/2008) 12| 0.0081658 00141992 0.3749168 0.499994157 03307369 0499994 0.051347 007 0.05381351 0.828930204 2225749953
11/28/2005 20| 0.0086262 8 O0.01731128 0.3371634 05 0.0954715 05 0051167 007 0.08401522 0555445225 S
11/20/2008) 21| 0026385 0.01416703 03167917 0.500003265 02898097 0500003 0.049983 007 0.053590514 0746557535 55 15105530
11/29/2008) 22| 0.0601742 0.0158282 0.5144441 0.500006748 0.2744363 0500007 0.048585  0.07 0.08409938 0.951738551 26.91920674
11/29/2008 23| 0.0215956 0.01586682 0.3915481 0.499996546 0.2971299 0.499997  0.049981 0.07 0.0B407699 0.824331242 A
11/20/2008) 24| 0.0528538 0.01686571 0.3543354 0.500003651 0.0828144 0500004 0.03756 0.07 0.08420038 0.551564511 -
11/30/2008 1| 0.0173174 001814851 0.2929192 0.5 00732441 0.5 0028727 0.07 0.06405149 0476259295
11/30/2008 2| 0.0184223| 0.01860145 0.3002541 0.5 00275087 0.5 0027952 0.07 006408877 0.435255453
11/30/2008 3| 0.0231514| 001853784 03007715 0.5 00275823 0.5 0027953 0.07 006409466 0443552517
11/30/2008 4| 0.0288464| 0.01860963 03002645 0.5 00275043 05 0027952 0.07 006411914 0445576931
11/30/2008 5| 0.0286196| 0.01841132 02971728 0.500007604 0.0275284 0500008 0.028035 0.07 005410611, 0.445451599
11/30/2008 6| 0.0243934| 001783358 02878573 0.499995344 00276945 0499995 002819 007 008408334 0432218738
11/30/2008 7| 0.0401997 | 001929217 04543499 0.49999535 0.2737025 0.499995 0035176 0.07 0.08420474 0868633125
11/30/2008 8| 0.06873%94| 0.01738753 02151141 0.493939471 0.0732315 0.499983 0035112 0.07 008421992 0457416515
9

11/30/2008 0.0460403 001633218 0.26597519 0.5 0.0730557 0.5 0.04266 0.07 0.064054758 049556307
11/30/20035 10| 0.0285033 8 0.01584335 0.2991313| 0.499996777  0.0715785 0.499937  0.044345 0.0 0.0563944068 0507509121
11/30/2005 11| 0.0445404  0.01591222 0.37995558 0.499996516| 0.068953725 0.499337  0.046341 0.07 0.08401083 0.604720537
11/30/20035 12| 00585576 0.01527507 044173576 | 0.49995965845 8 0.07258218  0.499997  0.045939 0.07 0.058400436 0.E55050122
11/30/2008 13| 00565312 0.01435242 0.4461265| 0.4999965847  0.0742054 0.499997  0.047 466 0.07 0.06400261 0658631532
11/30/20035 14| 0.0571641 0.01457505 0.44940584 0.5 00742215 0.5 0.04796 0.07 0.08400252 0.B92755995
11/30/2008 15| 0.074455 0.0148753 03375215 0500003211 0.0742101 | 0.500003 0.043311 0.07 0.05404025 05095541121
11/30/2008 16| 0.0475144 0.01477266 0.33681582| 0.499996535 0.0741975 0.499997  0.043679 0.07 0.06402567 0.571235613
11/30/2003 17| 0.0327491 0.01760865 0.2440432| 0.499997034 0.2054063 0.4999397  0.022347 0.07 008412072 0.E016EE709
11/30/2005 18| 0.0066153 0.01718603 0.3561132| 0.499991209 02130438 0.499331 0.046019 0.07 0.06395204 0.ES5742915
11/30/20035 19| 0.00325268 0.01517627 ) 0.4797026| 0.4999597045 0.256356  0.4959997 | 0.045021 0.07 0.058380145 0.8459134052
11/30/2008 20( 0.0162344 ) 0.01505155 0.3424057  0.500003008 0.2506258 0.500003 ) 0.045357 0.07 0.06385536 0.71548079
11/30/2003 21| 0.0178264 ) 0.0159168274 0.9541564  0.499990531 0.2321718 0.499931 0.053173 0.07 0.08386946 0.921196905
11/30/2005 22| 0.0106562 | 0.01433235 05276437 0500003158 0.2621757 0.500003 0.048922 0.07 0.068373262 0.913219334
11/30/2005 23| 0.0310758 ) 0.01596061 0.3621086 0.4999366458 00742245 0.4599937  0.047553 0.07 0.058396044 0575925151
11/30/20038 24| 00545768 0.017834529 0.3951278 0.4999963535 0.0717247 | 0.4959995 | 0.045471 0.07 0.08418625 0.E32356506

o o e o e o e e o e e e o e e o o

— I —
1MW operating reserve from DR can capture $1000’s in avoided A/S Charges during top 317 hours
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l Potential Benefit: Triggering during Top Priced
Intervals (1/1/08-1/31/09)

Algorithm 1: Trigger DR during top hours
(when imbalance energy prices exceed threshold)

No. Dates top | 199€" Algorithm 2: Trigger DR during top hours
Location |NO-©of |with Prices 4" . [impact (when imbalance energy prices exceed threshold
Top Hrs|Above ($/MWh) during top . .
across T (G but only on days with multiple top hours)
NP15 100 244 58 $30,551
NP15 93 250 55 $28,827 Trigger Impact
NP15 78 260 47 $25,007 No. Too lwith Prices No. Days with  [No. Top during top
NP15 68 270 42 $22,368 Location HOLII’S P Above (SMWH) multipletop  |Intervals on |intervals on
NP15 55 280 36 $18,786 hours these days |these days
NP15 54 290 35 $18,504 (SIMW)
NP15 | 43 310 2 515,208 ™1™ \Ers T 55 250 N W BT
NP15 78 260 20 52 17,125

SP15 100 235 56 $27,271 Sp1s | 105 530 T 7 =
SP15 83 250 49 $25,792 EEE i 5 = - STE00
SP15 71 260 42 $22,737 T = 5 i $15911
SP15 62 270 38 $20,366 :
SP15 51 280 32 $17,332
SP15 50 290 31
SP15 43 300 27 C $14,984
SP15 38 310 24 )
1MW DR can capture $10,000’s in avoided imbalance energy charges during peak priced
hours (for imbalance energy) on top two dozen or more days.
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Requirements Specification: Guiding Principles

 Objective of decision support tool: Use DR for short-term procurement
economics

— decision support tool to determine impact of triggering DR on wholesale
settlements

— scope of functions is for decision support tool that gives information to
know whether in the money or not

 Basic functions: Get data, do calculations, create report
— Show current state, what amount of DR have available
— Show information to inform the decision

 Specification: Specify Wish List of functions and then prioritize

* Prototype: Get something built quickly and then add more later

CPE' ELECTRIC POWER
—-—
RESEARCH INSTITUTE
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Proof-of-Concept Demonstration

Scenarios were illustrated through live demonstration.

e« Scenario A: “when locations matter”

— Trigger impact calculations varied substantially for select locations,
so that it made sense to trigger DR resources in multiple locations
but not other locations.

e Scenario B: “when trade dates matter”

— On certain trade dates the tool indicated select hours that triggering
demand response was estimated to be in the money. But for many
other trade dates this was not the case.

« Scenario C: "when charge code matter”

— On certain days the trigger impact calculations for ancillary services
was on a greater order of magnitude than on average

CPE' ELECTRIC POWER
—-—
RESEARCH INSTITUTE
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I Prototype: Day-Ahead Screen
(Sacramento Valley)

DR Triggers

Change in charge estimated for 1
MW decrease in load scheduled
DA, based on inputs/forecasts

available DA

| Fe  Tods  Help

Day Ahead | Day OF | Configualion Seanaro|

——

Lacatiar Ifode ¥ — ELECTRIC POWER
Ii'f.é‘gﬂ.ﬁnill:!amEﬂ;II;.lInI"aIIey Bl @ Latest METU Data CPEI RESEARCH INSTITUTE
&) Vsl Frecans Last Upidated: 12/2/2009 255 EM
Trade Date; 11/26/2004
HE! HE2 | HE3«—HE4 ' HES | HEE | HE? HEB | HES | HE10 HEi1 | HE12 | HEY 3//Hf14 HE15 | HE16  HE17 | HE18 | HE19 'HE20 | HEZ1 | HE22' HE23 | HEH
[harge Catagony Hourly Trigger Impact /
Imgalame Energy |118.43 | 166.83 | 231.21 I IR03 5043 3408 . FA0GE 29473 |37 I.']ELBE 305 4073 I 4263 36 .3125 . BIT ML 2w EmEr 48 WS (BE 276 .3?'“
ArclaySewes |2 @3 & % 2 2 ¥ M A W W8 19 v 8 % 6 5 A 2 % A |1 7 |B
GMC i 28 113 251 I 155 382 1681 (1.7 25 138 (345 381 276 I 268 234 38 18 118 45 147 283 356 I~i.l32 423 184
Tl lrmpact I 121.49 16824 :233.99 I a4 M3 3583 | BR278 2oV B2 228 . 4348 4205 4388 I A543 42 |3?'.25I . 3538 ®IL O|FFTIOIAE AT T4 I 29 &3 IBEBEI
Cost of Triggering 1 MW
Resnine Name Heiwrly Trigger Crct (£ and MW Avaiable _
CBP Resource | S r T T R E S T E S FS T E S T S 3T S S S-S S S S S S I F S S T /o oo o a0 o
L L L L L L {5 L [3 L {3 43 {3 L] 43 {» 4 L L ¥
DEF Resouce 2 < iy 3 £ <y £ I{p o) 3 <3 {3 £y £ {3 -” I{;r I(J .cb <) .<:-
SIS LS N S B S S I I T LS S S L S S S LS I+ I LT ¢ S N L
PeakChoice Hesourca 1 (<> (<> |42 .” (SIS I~f> SIS IS I 1§ .” SIS O “<‘- -fn [ -<‘>
S N S L S TS T E S S S S T+ S S S S S P+ S S S P S P S N S S T TS T
PeakChoice Aesowce 2 | $150  $150 (41500 | $150 4180 4150 | $150  $180 |4150 |#150 $180 4150 $150 4180 |$150 $150 4150 950 | $150 _ -$1m $150 | $150 4150 | 4150
g 0a |08 I.IJE s (s | 08 16 19 |2 2 .'EI 224 23 A ..23 ..22 A5 ..14 _.13 8 _.EIEI
PeakChoice Resowrce 7 | $500 4500 | $500 (4500 3500 4500 | 4500 $500 (4500 (3500 4500 4500 | $500 4500 |$600 3500 4500 | $500 500 4500 | $500 |4500 9500 | $500
I Y 1 O T V) 1 N 1 B Y € 1 1 Y17 0 S S Y S 1 O S 1 S T S [ V' SO 1 B 1 N
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Prototype: Day-Ahead Screen (Los Padres)

DR Triggers
Fie Tods Help

Lacabar

| F'G‘L g P .a:lr ' -

Trade Date; 11/26/2004

Iode

() Latest MATU Data
) Hourly Forecasts

Lasgt Updated 12/2/2003 2:58 PM

ErRl|
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FlE)E

HE1 ' HE2 |HEZ |HE4 HES | HEG | HET HEB |HEX | HE1D HEN | BEIZ | HE13 | HEI4 | HE1S HE1[~“\_i HE1F | HET8 | HET3 HE20 | HEZ1 | HE22 HE23 | HE24
Chargs Catagary Hourly Trigger Impact &
InbaknoeEreiyy 9126 2997 |33 076 297 22 (401 BB 284 T4 K6 W6 4025 T4 047 159 B4 B M 0B N7 6% 05 B0
e ‘2 e !25 = 2 s 25 |_.1? e !1? P |1ﬁ P 2? 2 R raE |31 o iaﬁ
GMC i.’lﬁ'l 485 431 i322 343 !‘I.FE . Bl 227 :3.4 i.’iiﬁ 407 |386 iﬂ?ﬁ 404 :2.1}3 : 12 204 E3.25 | 213 2EB 52.1 i~i.BEI 207 :3.13
Total Impact U UI (WS (M2 B (M9 (49 NS 3209 (4097 403 4255 4417 4165 3265 |M95 EEI BE ¥ BY |MB 4176 484 87
Resource Name Hosurky Trigger Cost (844 and MY Avaiable
LBF Resource 1 o £r 4 i 4y |4 SRS S 43 {3 o [y | <y i{} [¢r  <x | 'n SIS
I S S L T TS S TS S T S T R N L TS TS T S T S T TS T £ N S B L R O
DEF Resouice 2 <3 L] .U 4 13 '“ I{;» [ 43 <) L] .<.1 £y 13 I<.‘> I{;r [ 'n It} L] I(J .:> 3 I<.‘>
S I LS S N L N O 2 S A L+ R L T N LS L I I L+ T A L S T L N SR LS T S
PeakChoica Hesourga d | < oy .0 O ) (3] I(} < () <r 4r .<5 ¢y er [42 i o --:'t c> () "<3 -c:- -<> “<‘>
TS TS T PO TS TS S TS TS TS TS ST S S S TS S S S FS S S S S S ST S S S S TS S
PeakChoice Resource | $150  §150 | $150 |$150 4150 | 4150 |$150 4150 (4150 #1050 #4150 (4150 |$150 4150 |$150 |$150 4150 | 4150 |§950 #4180 (4150 (#1050 4150 150
1% 18 |14 a5 5 |8 _.15 15 32 ®’ 0B\ 4 42 44 |45 45 45 _:45 __.44 3 ..'2? 26 5 __.15
PeskChoice Resoerce 7 | $500 4500 | 4500 3500 4500 4500 (4500 4500 (4500 4500 4500 (4500 $500 4500 4500 4500 4500 (4800 (3500 4500 | 4500 | £500 4500 | 500
0 @m@ |t (02 @ D2 (D2 02 02 |04 4 |4 (06 02 |08 (D8 08 (0B (06 04 |02 02 02 |
=PI | iesearcn insiure
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Automatically polling to show: change in
charge estimated for 1 MW decrease in load
triggered Day-of, based on inputs/forecasts
available day-of

Prototype: Day-of Screen

DR Triggers
Fie Tock Help

| Dap Ahaad | Day OF | Configuration | Scenaiol
Lacatiar: Mode Last Updated: 12/2/2003 253 M
PGSE Sauth Bay [Bay Area) v (&) Latest MRTU Data

) Howly Forecasts

EPIS | ieschecn msrirure

Trade Date: 127272003

HE1 ~HE2 |HE3 | HE4 HES | HEE | HEF | HEB | HES |HE1D HE11 | HE12 | HE13 HE‘i}/ HETS  HE16 HE17 (HETS HE19 HE20 HEZl | HE22 HE23 HEX

.CEge Category Huourk Trigger Impact
Imbalance Ensmgy 53'.-'.55 335 32N 2882 374 G815 |FaET 4641 BO002 551.85 47,20 4543 4211 5159 |3TE1 (4633 1799 |BOBE (5344 4655 4558 4374 3655 |274B
Ancillary Senice % B % % 2% (@ 3B 1313 2 3 |1 a2 1 14 17 2 M7 % |8 B |3
GMC 146 17 (119 |38 313 (324 (187 267 (399 (401 26 (461 (389 135 (354 (385 106 272 (261 21 494 (421 378|267

Total lmpact || ;4 (3366 (3 W12 4171 [B104 4953 (5414 (5598 B0 (507 (462 (5306 |41.5 (4932 1923 6363 (5619 4882 SO66 |4764 102 |3043
Resounce Name Huoury Trioger Eml1$MWIdeAvalahie COSt Of Tngglerlng 1 MW ]

CBP Resource 1 [ » < 'S ' i 'S E S < ¥ [4s < (3120|9120 120 ‘3120 ‘512[! §120 | $120 /%120 [¢3 e <y ',

£y <y i3 £y s LS ' s [¢2 ' s 222 |23 28B4 302 |305 (304 |2 L5 &3 L L5 4%
CPP Resource 3 £¥ iy &y 4 iy L iy iy 3 <}» iy i3 40 $0 +0 40 $0 $0 £y [§ L3 £ [§ LS
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Future Work

» Develop “full picture” of charges
— DA Energy, Capacity, AS Reliability, etc.

* Develop conceptual framework for demand-side integration

— Consider added dimensions and facets available in markets
— connection to retail rates
— technology capabilities required

* Implement tool using latest available data

— QOperational constraints, timeframes, interfaces, “latest MRTU data”
intelligence

« Demonstrate practical applications of tool

— for connecting retail to wholesale electricity markets to support a
variety of objectives
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Conclusions

« DR Trigger Methodology assesses impact to wholesale settlements from a
change in metered load (DR), by charge type.

 Importance of trigger flexibility for capturing value through DR
— Depending on the cost-impacting situation (e.g., Reserves, Imbalance Energy, etc.)
— System-level vs. localized distribution-level triggering (e.g., fast-charging PEV)

» Collaborative team from industry crossed traditional boundaries to bridge
Industry gap

— Industry collaborative investigation required to bring clarity to wholesale charges
— Considerations beyond status quo

 participating load “offers to supply” vs. “demand bids to buy”

« Economic triggering of DR for reliability

« Further work needed to clarify retail/wholesale market connection
— How DR programs can be linked to the DR Triggers Decision Support tool
— Full continuum of requirements involving customers that provide the DR resources
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