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Highlights and Market Summary:
Energy Market Outcomes and Congestion

This report summarizes market outcomes irthimel quarter of 2016.

The energy markets performed competitively and variations in wholesale pric
were driven primarily by changes in fuel prices, demand, and supply availabi

Average alin prices ranged fromoughly $35/MWhin the North Zone to
$70/MWhin Long Island. (see slide 9)

~AN % -4 V LBMPsrosemoderately from 20183 in most areas partly because:
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I Average load levels rose ~600 MW and annual peak load rose by 1 GW prir
because of warmer weather conditions. (see slide 11)

I Hydro and nuclear output fell ~400W. (see slidel5)

I NorthZone was the only region where prideb because ofmore frequent
congestion in Septembdue totransmissioroutages(see slide0)

I However, naturagjas prices remained very low aactually fell14 percent in
New York City, which helped offset the effect of higher load levels. (see slide

V Thelargest LBMP change (+35%) was in Long Island because the Y49 line
outage greatly reduced imports from upstate for most of the quarter (se203lic

V Capacitycostsfell 22 and 23ercent in NYC and Lontsland from the previous

year. (see slide 9) POTOMAC
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Highlights and Market Summary:
Energy Market Outcomes and Congestion

===l A DAM congestion revenues total$@l31 million, up 42ercent from théhird

quarter of 2015. (seslide 55)
V  Over60 percent of the increase occurred_ong Island primarily because:
I The Y49 line outage reduced impairtsm upstateluringmost of thequarter; and

I The 677 line derating led to congestion from Northport to other areas of Lon
Islandthroughout the quarter.

V WestZone accounted for most of the remaining increase as the congestion
changed because of factors discussed in the next slide.

V  Although congestion into Southeast New York was generally reduced followi
the installation of the new ATOTSO
the derating of the BranchbuRpmapo line.

A TheGr aduated Transmissi on Dleamladtahigi@u
congestion prices. (sskdes71-75)

V  Although mostshortages (~70%) are still resolved using the constraint relaxa
method (rather than the GTDPQheGTDC project changekiey parameters used
for constraint relaxation that has increased congestion shadow prices.

V  Constraint relaxation can lead shadow prices toripredictably higheor lower

than theGTDC (regardless of severity of shortages). POTOMAC
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Highlights and Market Summary:
Energy Market Outcomes and Congestion

sl A WestZone congestiohas been affected by significantrket changesncluding:

V (a) the implementation of GTDC in February 2016; (b) the retirements of coc
units in December 2015 and in March 2016; (c) the implementation of a
\J ‘ composite shift factor at Niagara plant in May 2016; (d) transmission upgrad
g May 2016; and (e) the S. Ripkunkirk 230 kV line and Warrekalconer 115
KV line being taken OOS during most of 26Q2.

AW 2T ‘l- V Also, volatileloop flows continued to exacerbate congest(see slides 663)

| A These challenges increase the need for efficient congestion management in
A RN West Zone.

V 0n6/28, NYISO implemented enhanced loop flassumptions in RTC and RTI
to deal withuncertainty about loop flows.

V However we continue to observésee slides 640)
I Undekrutilization of 115kV circuits that are parallel to congested facilities,
i Inefficiently-high generation from units that exacerbate 230kV congestion,
I Undercommitment of West Zone units that relieve 115kV & 230kV congestic

I Shadow prices are not well correlated with the severity of congestion during
transmission shortages, which undermines scheduling incentives for importe
and other notdispatchableesources.

POTOMAC

4- ECONOMICS

A XX
—




Highlights and Market Summary:
Capacity Market

UCAP prices fell 20 percent in New York City and 23 percent in Long Island
2015Q3, but rose 11 percent in theJd.ocality.(see slide©98-99)

A Average spoprices fell inNYC and Long Islangrimarily because of lowdCAP

N » requirements (5% NYC and 2% in_LongIsland). These fell because of:
| \EYTE V Lower LCRs, which resulted partly frothe TOTS projects that increased impc
4] z 1 capability into SENY; and
BT V  Lower peak load forecast.

A G-JLocality spot prices rose becaube decrease icapacitysupply was larger
than the decrease the ICAP requirement.

A In ROS averagespotprices were relatively unchanged from the previous year
because of the combined effe¢following factors:

V  Slightly lowerICAP requirement, which reflected the net effect of lower peak
load forecast and a highdrM.

V Adecrease in internal ICAP supply because of retirements, mothballing, anc
outages.

V Higher sales from external resources (partly offset by lower SCR sa}l)g(ls‘gm(‘
5. ECONOMICS



Highlights and Market Summary:
Uplift and Revenue Shortfalls

sl R Guarantee payments wergd/, down7% from 2015Q3. (see slideg8-88)

V  Supplemental commitments and OOM dispatdie#sn Western NY because of
transmissiorupgradesand in NYC because of generatio@ing more economic
S b (relative to the rest of Eastern Nitie to gagnarket conditions).

V However, these were offset by increased supplemeatamitments and OOM
dispatchesn Long Island because of higher load levels and transmission out:

T / l \ A DAM congestion shortfalls we&20M, up $L.3M from 2015Q3. (seeslide 56)

J V Transmission outages were timain driveri over $L1M of shortfalls were
AN assigned to the responsible transmission owners.

",*1" O
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V The remaining shortfalls accrued primarily on the West Zone constraints,
resulting largely from assumptions related to loop flows.

A Balancing congestion shortfalls we@M, up $3Mfrom 2015Q3. (seeslide 57)

V TSA events on several days accounted for the majority of shortfalls.

I TSA-relatedcongestion shortfalls were notably higher than in the prior two
summers partly because of: a) higher l@aatls during TSAevents; and b) less
congestion relief fronthe Ramapo linkecause oits derating.

V' WestZone 230 k\facilities accounted for most of remaining shortfall?)OTO\M
6. ECONOMICS




Energy Market Outcomes
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All-In Prices

The first figure summarizes the total cost pR#h of load served in the New Yor
mar ket s by sihnoowipnrgi cteh et hiaatl i ncl ude ¢

V An energy component that is a leagighted average reime energy price.

NG B V A capacity component based on spot prices multiplied by capacity obligations
| V The NYISO cost of operations and uplift from other Rate Schedule 1 charges

AW ‘1_ A Average aliin prices ranged from roughly $35/MWh in the North Zone to
\‘ $70/MWh in Long Island thiguarter.

N . V LBMPsrose in most areas, consistent with higher load levels (see slide 20).

I Long Island exhibited the largest increase (35%) primarily because of the lenc
outage of the Y49 line, which greatly reduced imports from upstate.

o
-—

i North Zone was the only region where prices fell. This was driven by more
frequent congestion in September because of transmission outages.

V Capacitycosts(in terms of $/MWh) fell 3.5 percent itheROS and 223 percent
in NYC and Long Island, but they rose 4.5 percent in Zones G through I.

I These variations were driven by the combined effects of: a) lower ICAP
requirements; b) reductions in capacity supply due to retirements, mothballs, :

outages; and c) increased sales from external resoysmasslide97-99) POTOMAC
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All-In Energy Price by Region
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Load Levels and Fuel Prices

The next two figures show two primary drivers of electricity prices in the quar

V The first figure shows the average load, the peak load, and thethdayg peak loac
forecast error on each day of the quarter.

AN " V The second figure shows daily coal, natural gas, and fuel oil prices.
— 1 | | A Loadaveraged 21.4 GW this quarter and peaked at 32.1 GW on August 12.
4] T ‘l V Both peak and average load levels rose noticeat3lo each) from a yeaago, due
“ETeaa primarily to warmer weather conditions this summer.

I Although the peak load level was not the highest, the average load level was
2 N highest in the third quarter since 2009.

V Load forecast generally had larger errors on days with larger variations in loa
levels, contributing to price divergence between DA and RT on these days.

A Naturalgas pricesvere stable throughout the quarter, and were comparable tc
prices from ayear ago in mogegions.

V However, average gas prices for Trang6d\'Y fell 14 percent from a year ago.
I This led NYC generation to be more economic than most areas of Eastern NY

V Gasspreads between New England &as$ternNY increased from a year ago,
contributing tohigher exports to New England. (see skB

POTOMAC
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Load Forecast and Actual Load
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Fuel and Coal Price

Coal, Natural Gas, and Fuel Oil Prices

2015Q3 2016Q2 2016Q3
Ultra Low-Sulphur Kerosene $14.20 $12.63 $12.87
— Ultra Low-Sulphur Diesel Oil $11.34 $9.91 $10.02
—— Fuel Oil #6 (Low-Sulphur Residual Oil] $7.12 $6.32 $7.22
- == Natural Gas (Tennessee Z6) $2.34 $2.39 $2.74
—— Natural Gas (Iroquois Z2) $2.84 $2.26 $2.84
""""" Natural Gas (Transco Z6 (NY)) $2.15 $1.65 $1.84
----- Natural Gas (Tx Eastem M3) $1.33 $155 $1.33
— — Natural Gas (Dominion North) $1.22 $1.47 $1.25
— Central Appalachian Coal $1.74 $140 $1.81
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RealTime Generation by Fuel Type

The following two figures summarize fuel usage by generators in NYCAtsand
impact on LBMPs in the third quarter of 2016.

A The first figure shows the quantities of riale generation by fuel type in the

AN , NYCA and in each region of New York.
[ \B A The second figure summarizes how frequently each fuel type is on the margi
] = 1 setting reatime LBMPs in these regions.
% A\ V  More than one type of generator may be on the margin in an interval, particL
when a transmission constraint is binding. Accordingly, the total for all fuel t

A N | may be greater than 100 percent.

i For example, if hydro units and gas units were both on the margin in every
interval, the total frequency shown in the figure would be 200 percent.

V  When no generator is on the margin in a particular region, the LBMPs in tha
region are set by:

I Generators in other regions in the vast majority of intervals; or

I Shortage pricing of ancillary services, transmission constraints, and/or ener
small share of intervals.

A The fuel type for each generator is based on its actual fuel consumption repc

POTOMA(
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RealTime Generation and Marginal Units by Fuel Type

= A Gasfired (52 percent), nuclear (28 percent), and hydro (15 percent) generatic
accounted for most of the internal generation in the third quarter of 2016.

V Nucleargeneration felmodestly fronthe third quarter 02015, reflecting more
“J b deratings in West NY (offset by fewer deratings in Hudson VL).

V  Average hydragyeneration fell 300 MW from a yeago.
P V Average coafieneration ros80 MW because coal production became more
~L. B l \ economic in the West Zone dteehigher LBMPs during high load periods.
' V Gasfired generatiomose:
= N I In NYC due partly to lower gas prices than in the rest of East NY (see slide :
E . I In Long Island after transmission outages reduced imports from upstate.
A Gasfired and hydro resources were on the margin the vast majority of time in
third quarter of 2016.

V  Hydrounits in the West Zone were on the margin fesguently because Niagar
modeling changes have reduced the frequency ctimalcongestion in West
Zone. (see slide 55)

V Oil-fired GTs on Long Island were on the margin more frequently, reflecting
more frequent starts in RT because of higher load, less upstate imports, anc
changes in offer patterns of several units. POTOMAC
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Sub-Regioin Generation (GW)

O

RealTime Generation Output by Fuel Type

Average Internal Generation by Fuel Type in NYCA (GW) 21
Quarter ) i
Nuclear Hydro Coal NG-CC NG-Other OQill Wind  Other | Total
2016 Q3 5.02 2.63 0.34 6.19 3.21 0.10 0.28 0.31 | 18.08 18
2016 Q4 4.03 3.08 0.10 4.96 1.87 0.02 0.36 0.30 | 14.72
2015Q3 5.11 2.94 0.25 6.07 2.84 0.06 0.26 0.32 | 17.84 15
O Other - =
BWind == =
. - O
mOll 12 b=t
mCoal 2
ENG - Other g
ONG - CC 5
9
EHydro O
<
E Nuclear )
s i i Z
= sl 6
= —
- I- |
li H H |
ul 0
Jalsaals Jasaals [dalsulas sasaals |aalsaals [aasaas [alslaas sasaals
20152016/ | 2015 2016 | 2015 2016 | 2015 2016/ | 2015 2016 | 2015 2016 | 2015 2016/ | 2015 2016\
West North Central NY Capital LHV NYC Long Island NYCA
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Fuel Types of Marginal Units in the RealTime Market
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Day-Ahead and RealTime Electricity Prices

The following three figures show: 1) loagkighted average DA energy prices; z
loadweighted average RT energy prices; and 3) convergence between DA a
prices for six zones on a daily basis in the third quarter of 2016.

N < A Average dayahead prices ranged from $25/MWh in the North Zone to over
‘ $55/MWh on Long Island, up 5 to 31 percent from the third quarter of 2015.

V Thestatewide increaseseredriven primarily by higher load leve(see slidel1).
VR I Hydro and nuclear output fell ~400 MW, adding to the increase (see slide 1%
V Longlsland exhibited the largestcrease (3percent among all zones.

I One of the 345 kV lines into Long Island (i.e., the Y49 line) was OOS in-earl
July and from earhAugust to midSeptember, greatly reducing import capabili
from upstate during most of the quarter.

I Derating of the 677 line reduced output from Northport throughout the quartc
V TheWest Zonexhibited the second largest increase@rtent).

I Congestion patterns changed significantly in this area for reasons discussec
later sections (see slides-B0).

I The increase in the DAM was higher than in the RTM partly because of high
DA assumptions in the clockwise Unscheduled Power Flow around Lake Eri

A This reduced imports from Ontario scheduled in the DAM. ~ POTOMAC
-17- ECONOMICS
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Day-Ahead and RealTime Electricity Prices

Prices are generally more volatile in the +iyale market than in the deghead market
because of unexpected evefiter example,

V From 8/10 to 8/13, RT LBMPs were often significantly elevated statewide an
N < _ in SENY largely because of unexpected high load levels and TSA events.

V On 8/23,RT LBMPs inLong Islandspiked as low as$6,000/MWh in the
3 morning as a result of owdwading on multiple transmission constraints causet
~ B 1 \ unexpected ovegeneration from selécheduled units and OOMs by the local T

> » 2
G Y
g

. A Random and otherwise unforeseen factors can cause large differences between |
8 N RT prices on individual days, while persistent differences may indicate a systema
) iIssue. The table focuses on persistent differences by averaging over the entire q

V  Average DA prices were generally within 1 to 4 percent of average RT prices
most areas this quarter.

I Although a small average DA premium was generally desirable in a competi
market, small RT premiums occurred in some areas because large RT spike
few days (due to unexpected RT events) outweighed small DA premiums on
days.

V Unlike recent quarters, th&¥est Zone exhibited DA premium this quarter.

POTOMAC
- 18- ECONOMICS




Day-Ahead Electricity Prices by Zone
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RealTime Electricity Prices by Zone

Load-Weighted Average Prices ($/MWh)

uarter
Q West

North  Capital Hud VL  NYC LI

2016 Q3 $36.16 $24.72 $31.41 $35.79 $38.01 $56.53
2016 Q2 $27.80 $11.81 $24.62 $25.39 $27.00 $29.97
2015 Q3 $33.58 $24.84 $31.24 $33.93 $35.50 $42.00

——Long Island

—New York City
Hudson Valley

—Capital

West

—North

R\

/_l\\/ | N/

A
y

July

T
August
-20-

September  pTOMA(
ECONOMICS



Convergence Between DaAhead andRealTime Prices

Load-Weighted Average (DAM - RT) Prices ($/MWh)
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Demand Response Deployments
Introduction

NYISO activated DR on August 12 in all zones for five hours (HRZj3
V Actual peak load was 31.5 GW (estimated peak of 32.4 GW without DR).
I An estimated ~ 1 GW of DR was activated.

L - V NYISO SREed(the day before) fouDanskammeunits and one Oswego unit.
, V Seepresentation ANYI SO Summer 2016
2 ] Yeomansat 9/28 MCmeeting for more details.
/ -\ - A The use of DR resources is complicated by scheduling lead times and other

inflexibilities, which have significant implications:

V The NYISO must determine how much DR to activate when there is still
considerable uncertainty about the needs of the system; and

V The DR may not be needed for the entire duration of the DR activation perioc
V Hence, there may be substantial surplus capacity during portions of the even

A The new Scarcity Pricing rule (effective on 6/1/16) was designed to ensure tr
prices better reflect actual shortages. The figure (8kjevaluates:

V Whether RT prices efficiently reflected system conditions in each interval; an

V Whether DR deployments were necessary in retrospect to maintain adequate

o POTOMAC
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Demand Response Deployments
Description of Evaluation

=== R The figure reports the following in each interval for NYCA:

V Available capacity Includes four categories of unloaded capacity of online un
A and the capacity of offline peaking units up to the Upper Operating Limit:

\ : T 30-Minute Reserves Scheduled:
T 30-Minute Reserves Unscheduled;

I Additional Available Capacity (beyond 3in rampablé for SRE resources; and

A

i Additional Available Capacity for nGBRE resources.

V NYISO DR deployed plus requirement for-80inute reserves (see red line).

V Market adjusted requirement (under new pricing rule) femgtute reserves (see
black line).

V LBMP of the least importonstrained zone in NYCA.
A DR was likely necessary to avoid a capacity deficiency when:
DR deploy + normal 30nin reserve need (2620MW) > all available capacit
(shown in the figure when the red line is higher than all areas).

POTOMAC
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Demand Response Deployments
Scarcity Pricing

The evaluation suggests that:

V In retrospect, DR was needed to prevent a capacity deficfeagyred line >
height of allareas) in a total of 18 intervals during thladur deployment period.

N ' V 30-minute reserves were priced at $500/MWh during all 18 intervals.
ST N e I The improved consistency between price signals and actual system needs is -
< K significant enhancement under the new Scarcity Pricing Rule.
£ W .
: ; A Nonetheless, in retrospect, the actual amount of demand response that was

to avoid a reserve shortage was just ~350 MW (indicated by the largest differ
between the red line and the height of all areas).

V This implies an ovedeployment of DR (by more than 600 MW), which include
~150 MW that was activated by utilities from their own DR programs.

V A total of $1.1 million of guarantee payments were made to DR resources for
deployments (see slides-88).

POTOMAC
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Avallable Capacity and RealTime Prices

During DR Activations
NYCA, August 12
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Ancillary Services Market
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Ancillary Services Prices

=S R The following three figures summarize DA and RT prices for six ancillary sen
products during the quarter:

B V 10-min spinning reserve prices in eastern NY;
NG . V 10-min nonspinning reserve prices in eastern NY;
L\ V 10-min spinning reserve prices in western NY;
2 L | V Regulation prices, which reflect the cost procuring regulation, and the cost frc

< S A moving regulation units up and down.

I Resources were scheduled assuming a Regulation Movement Multiplier of 13
per MW of capability, but they are compensated according to actual movemer

V 30-min operating reserve prices in western NY; and
V 30-min operating reserve prices in SENY.

A The figures also show the number of shortage intervals isiinealfor each
ancillary service product.

V A shortage occurs when a requirement cannot be satisfied at a marginal cost
than i1 ts Ademand curveo.

V The highest demand curve values are currently set at $775/MW.

POTOMAC
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Ancillary Services Prices

The differences in dagihead prices between different reserve products becam
much smaller following the rule changes (Comprehensive Shortage Pricing
Project) made in November 2015.

V Thelargest average differential was onl.$2/MWh(between eastern 4fin
spinning prices and western-giin total prices), down from4589/MWhlast year.

V This is because the statewider@ihute requirement accounted for most of the
operating reserve scheduling costs in the DAM.

Day-ahead western 3@inute reserverices rose markedlyom $.34/MWhin
the 2015Q3 to $5.66/MWHn this quartefor the reasons discussed later (see
slides 3234).

Average DA and RT prices for all reserve products rose from a year ago, con
with higher load levels and more frequent peaking conditions in this quarter.

V Prices were particularly high on several days with very tight system condition

V However, regulation prices fell modestly from a year ago.

I Therulechangan November2015 reducethe lowestegulation demandurve
value from $80 to $25/MWh.

I As a result, although thmumber ofRT regulation shortages rose notably, the

- lower. POTOMAC
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Day-Ahead and RealTime Ancillary Services Prices
Eastern 13Minute Spinning and Non-Spinning Reserves
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o
$20 ©
2
Avg. Avg. Avg. #RT
et Ml Spilnnlng $ Reserve Type|Quarter DA RT Abs. Shortage
Reserve Prices . . .
Price  Price Diff  Intervals
East 10-min 2015Q3 $3.27 $1.32 $3.63 30
Non-Spin 2016Q3 $6.32 $3.42 $7.38 37
East 10-min 2015Q3 $5.23 $3.24 3$4.51 405
Spin 2016Q3 $6.38 $4.62 $6.90 141
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Day-Ahead and RealTime Ancillary Services Prices
Western 10Minute Spinning Reserves and Regulation
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Q
$20
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<
= Regulation Movement Chargel| [
= Real-time Price Reserve |Quarter Avg. DA Avg. RT Avg.Abs. #RT
D head Pri West 10- (2015Q3 $2.28  $1.39 $2.31 2
—ay-anead Frice 0|Min Spin |2016Q3 $5.71  $2.70  $5.75 0
' ' ' ' Regulation
0 Regulation Price Capacity|2015Q3 $8.17  $9.02  $2.46 255
2016Q3 $7.94 $8.35 $3.48 915
Movement|2015Q3 $3.01
2016Q3 $3.02
0
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Note: Regulation Movement Charges for regulating intiez¢ are shown in the figure POTOMAC
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Day-Ahead and RealTime Ancillary Services Prices
Western and SENY 36Minute Reserves

$50
West 36Min $40 S
. Reserve Prices =
A $30 &€
\ o
$20 @
- (]
—X My 2t S
& L % 1 ' $10 5
3 ; K\ . $60 g llr| = | @ 0 $0
$50 mm Real-Time Price Avg. Avg. Avg. #RT

Reserve Type|Quarter DA RT Abs. Shortage
Price  Price  Diff Intervals

2015Q3 $0.34 $0.00 $0.34 0
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NYCA 30-Minute Reserve Offers in the DAM

5SS A The next figure evaluates the drivers of incred38dB0-minutereserve prices by

peee -

V

V

summarizingDA reserveoffers.

These quantities include both-biinute and 3dninute and both spinning and ro
spin reserve offers. (However, they are not shown separately in the figure)

Only offers from dayahead committed (i.e., online) resources and available of
quick-start resources are included in this evaluation, since other resources dc
directly affect the reserve prices.

The stacked bars show the amount of reserve offers in selected price ranges
West NY (Zones A to E), East NY (Zones F to J), and NYCA (excluding Zone

I Long Island is excluded because the current rules limit its reserve contributior
the broader areas (i.e., SENY, East, NYCA) to its180ute reserve requirement.

I As a result, Long Island reserve offers have little impact on NYCA reserve pri

The two black lines represent the equivalent averagaiOte reserve
requirements for areas outside Long Island irthimel quartersf 2015 and 2016.

I The equivalent 30ninute reserve requirement is calculated as NY CAnBtute
reserve requirememinus30-minute reserves scheduled on Long Island.

I Where the lines intersect the bars provides a rough indication of reserve price
(however, opportunity costs are not reflected here). POTOMAC
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NY CA 30-Minute Reserve Offers in the DAM

=== R The increase in 3Minute reserve prices from a year ago was primarily diyen
V Theimplementation of the Comprehensive Shortage Pripgnogect, which:
I Increased th&lYCA 30-min reserve requirement from 1,9652,620 MW; and

\ $ I Limited the amount of reserves scheduled on Lstand resourcesAn average of
4 NPISaprees 423 MW of30-minutereserves was scheduled on Long Islan2dh6-Q3, down
&} 1 il 236 MW from2015Q3.
% g I Taken together, these two factors increased the ne@@-foinutereserves outside
' Long Island by 891 MWrom ayearago.

V The increases of reserve offarces inWestern NY.

I Over85percent othe reserve capacity offered in Western NY was offered abo
$4/MWh inthe third quarter of 2016vyhile roughly 55percentwas offered for less
than$2/MWhin thesame period of 2015.

I Nonetheless, weeviewed this offer change and found no significant competitiv
concerns.

A RT 30-minute reserve prices are much lower than DA prices because units th
dispatchablenust have availability bids of $0 in RT.

POTOMAC
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Day-Ahead NYCA 30-Minute Operating Reserve Offers
From Committed and Available Offline Quick-Start Resources

Average Offer Quantity (MW)
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Energy Market Scheduling
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Day-ahead Load Scheduling

The following figure summarizes the quantity of DA load scheduled as a
percentage of RT load in each of seven regions andveidde

V Net scheduled load = Physidgilaterals+ Fixed Load + Pric&€€apped Load
“J b + Virtual Loadi Virtual Supply

V The table also summarizes a syst@mde net scheduled load that includes virtua
imports and virtual exports at the proxy buses.

<L Bl \ A For NYCA, 97 percent of actual load was scheduled in the DAM (including vil
T imports/exports) during peak load hours in 2@ similar to 2015)3.
N - V DA load scheduling in each suibgion was generally consistent with prior perio
: A Averagenet load scheduling tends to be higher in locations where volatite rea
time congestion is more common.

V Net load scheduling was generally higher in NYC and Long Island because tt
were downstream of most congested interfaces.

V Net load scheduling was highest in the West Zuemtly because of volatile RT
congestion on the West Zone 230kV system.

I However, DA scheduling in the West Zone fell from prior quarters. This
likely in response to the average eyead premium (persistent rdimhe
premiums were normal in the past). POTOMAC
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Day-ahead Scheduled Load and Actual Load
Daily Peak Load Hour

Avg DA Net Scheduled Load (% of RT Load) 7
Quarter West Central North Capital LV NYC L NYCA NYCA
Z("Ar;e (BNCYE) Z(O[;'f ® (©GH) (@) (K (Load Zones) (Léi‘feﬁqo;is "
2016 Q3| 112% 85% 46%  85% 95% 105% 107% 98% 97%
160% 2016 Q2| 121% 86% 38%  82% 77% 102% 108% 95% 94%
2015 Q3| 121% 88% 51%  83% 94%  102% 106% 98% 97%
= 140%
§120% y\\ /A\ . N /T\ A A A. /\‘f\\
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= 80%
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Virtual Trading Activity

The following two charts summarize recent virtual trading activity in New Yorl

The first figure shows monthly average scheduled and unscheduled quantitie
gross profitability for virtual transactions at the load zones in the past 24 mon

V The table shows a screen for relatively large profits or losses, which identifies
d O\ , virtual trades with profits or losses larger ti#hpercentf the average zone
< | = 1 LBMP.
\ I Large profits may indicate modeling inconsistencies between DA and RT mar
and large losses may indicate manipulation of theatsad market.

A
/’

N A The second figure summarizes virtual trading by geographic region.
' V The load zones are broken into seven regions based on typical congestion p:
V Virtual imports and exports are shown as they have similar effects on schedu

I A transaction is deemed virtual if the DA schedule is greater than the RT sche
S0 a portion of these transactions result from forced outages or curtailments b
NYISO or another control area (rather than the intent of the participant).

V The top portion of the chart also shows averageatenad scheduled load (as a
percent of reatime load) at each geographic region.

POTOMAC
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Virtual Trading Activity

The volume of virtual trading did not change significantly in the third quarter c
2016, generally consistent with prior periods.

V The pattern of virtual scheduling was similar as well.

\ K . I Virtual traders generally scheduled more virtual load in the West Zone and
downstate areas (i.e., NYC and LI) and more virtual supply in other regions.

b I This was consistent with typical DA load scheduling patterns discussed earlie
o~ / 1 \ similar reasons.

A Overall, virtual traders netted a profit of $14.7 million in the third quarter of 2C

& N | V Virtual transactions were profitable, suggesting that they have generally impr

convergence between DA and RT prices. (For example, profitable virtual sug
tends to reduce the Dgrice and bringt closer to the RT price.)

V However, the profits and lossiem virtual trades varied widely by time and
location, reflecting the difficulty of predicting volatile RT prices.

A The quantities of virtual transactions that generated substantial profits or loss
were generally consistent with prior periods.

V These trades were primarily associated with high price volatility that resulted
unexpected events, which do not raise significant concerns.

POTOMAC
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Virtual Trading Activity at Load Zones & Proxy Buses
by Location

Virtual Supply Virtual Load Virtual Import Virtual Export

Year |Cleared Profit Cleared Profit Cleared Profit Cleared Profit
(MW/h) ($/MWh) (MW/h) ($/MWh) (MW/h) ($/MWh) (MW/h) ($/MWh)
2016 Q3| 2396  $0.75 1422  $3.08 491 $0.46 174 $1.48

150% 2016 Q2| 2525 -$0.01 1236 $0.29 419 $0.24 151  -$0.05
\ o« 2015 Q3| 2276 -$1.17 1182 $1.61 598 -$1.27 196 $1.50
& DA Scheduled Load (% of RT Load)
g \l P
< L <
SS 5% .
{ é/%, \ \ L L L L
b A | 1
- 2000 Vfrtual Load
- - | Virtual Supply
<
= 1500 * VS Profit $15 .
e
2 1000 = VL Profit $10 =
E =
2 500 L l $5 &
S
o D 9
§ -500 35 S
o 5
: -1000 -$10%
- Jals| alals| [a]als| [alals| lalals| (alals| [3als| alals ala's| 3lals| [a]als
_% West entral |North | Capitall | LHV NYC LI ntario NE PJM All
; NY rimary Primary| | Other
=] Load Zones External Proxy
Note: Virtual profit is not shown for a category if the average scheduled quantity is less than 50 MW. POTOMAC
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Net Imports Scheduled Across External Interfaces

The next figure shows average RT net imports to NYCA across ten external
interfaces (two HQ interfaces are combined) during peak hot@ ).

Overall, net imports averaged roughly 2.8 GW (serving 13 percent bithead)
during peak hourgsomparable to thehird quarter of 2015.

Imports from Hydro Quebeaverageaverl.5 GWduring peak hours, accountin
for 55 percent ototal netimports this quarter.

V Variations in HQ imports normally reflect transmission outages on the interfa

Imports from Ontario felfrom previous quartergartly becausef higher
clockwise loop flows around Lake Erie (see slide 63), other factors that incre:
WestZonecongestion (see slides-G40), and import transfer limitations on the
interface.

Net imports from PJM and net exports to New England across their primary
interfaces rose from a year ago.

V These changes were generally consistent with variations in natural gas price
spreads between the three markets.

V Imports across thE TP interface wereerobecause the interface was OOS

POTOMAC
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Scheduled Interchange (MW)

Net Imports Scheduled Across External Interfaces
Peak Hours (:9pm)
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Intra -Hour Scheduling with PJM and NE
Coordinated Transacti on

— =l A The next table evaluates the performance of CTS with PJM and NE at their
primary interfaces during theird quarter of 2016. The table shows:

V The percent of quartdrour intervals during which the interface flows were
A\ adjusted by CTS (relative to the estimated hourly schedule).

V The average flow adjustment from the estimated hourly schedule.
V The production cost savings that resulted from CTS, including:

T~ = l \ I Projected savings at scheduling time, which is the expected production cost s
at the time when RTC determines the interchange schedule.

I Net overprojected savings, which is the portion of savings that was inaccurate
projected because of PJM, NYISO, and {88 price forecast errors.

I Unrealized savings, which are not realized due to: ajtiraal curtailment ; b)
interface ramping; and c) price curve approximation (which applies only to the

NY/NE CTS as NYISO transfers thepoint supply curve forecasted by ISCE
into a stepfunction curve for use in the CTS process ).

I Actual savings (= ProjectaddOver-projected Unrealized).

V Interface prices, which are forecasted prices at the time of RTC scheduling a
actual reakime prices.

V Price forecast errors, which show the average difference and the average ab
difference between actual and forecasted prices across the interfacegyg\(
- 44- ECONOMICS
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Efficiency of CTS Scheduling with PJM and NE

The interchange schedules were adjusted d@3yercent of all quartenour
intervals (from our estimated hourly schedule) at the NE/NY interface, higher
the57 percent at the PIM/NY interface.

V This was partly attributable to the fact that the amount ofgaee CTS bids was
substantially higher at the NE/NY interface than at the PIM/NY interface.

Our analyses show th@t.4million and$1.2million of production cost savings
were projected at the time of scheduling at the NE/NY and PIJM/NY interface

V However, only an estimated o8 million of savings were realized at the NE/N
interface andhearly no savingwere realized at the PIJIM/NY interface largely
because of price forecast errors.

I Itis important to note that our evaluation may urelsimate both projected and
actual savings, because the estimated hourly schedules (by using actual CTS
may include some of the efficiencies that result from the CTS process.

I Nonetheless, the results of our analysis are still useful for identifying some of
sources of inefficiency in the CTS process.

Projected savings were relatively consistent with actual savings when the for
errors were moderate (e.g., less than $20/MWh), while the CTS process proc
much more inefficient results when forecast errors were larger.

V Therefore, improvements in the CTS process should focus on identifging\squ
of forecast errors. 5. 14((())1\‘()1\11}{%



Efficiency of Intra-Hour Scheduling Under CTS
Primary PJM and NE Interfaces

Average/Total During Intervals w/ Adjustme nt

CTS - NY/NE CTS - NY/PIM
Both Forecast| Any Forecast Total Both Forecast| Any Forecast Total
4 Emors <= $20| Emor > $20 Emors <= $20| Emor > $20
AL % of All Intervals w Adustment 73% 11% 83% 49% 9% 57%
Bomant , 3.5 (Net) / 14 (Net) / 5 (Net) / 6 (Net) / 40 (Net) / 11 (Net) /
el - A Flow Adjust t (MW
D R verage Flow Adustment ( ) 67 (Gross) 108(Gross) | 72 (Gross) 57 (Gross) | 122 (Gross) | 67 (Gross)
" = l Projected at Scheduling Time $0.7 $0.7 $1.4 $0.2 $1.0 $1.2
R \ NetOver | NY Market -$0.01 -$0.03 -$0.04 -$0.03 -$1.0 -$1.0
z ™ Production iecti . ;
K. ‘ et Profection by: | Neighbor Market | -$0.03 -$0.4 -$0.5 -$0.04 -$0.1 -$0.1
S | Sa\‘l);gs Unrealized Ramping -$0.04 -$0.1 $0.1 -$0.01 -$0.06 $0.06
A (& Millior) | Savings Due | Curtailment -$0.01 -$0.01 -$0.02 $0.003 $0.05 $0.1
g to: Price Curve -$0.04 $0.004 -$0.04 N/A N/A N/A
Actual Savings $0.5 $0.2 $0.8 $0.1 -$0.2 $0.0
Actual $26.17 $66.55 $31.39 $23.71 $64.66 $29.83
Interface | NY Market
Prices Forecast $26.72 $61.49 $31.22 $24.17 $69.96 $30.97
($/MWh) Neighbor Actual $26.95 $66.24 $32.03 $23.19 $57.00 $28.24
Market Forecast $25.94 $57.38 $30.00 $24.55 $50.46 $28.40
; Fcst. - Act. 0.55 -$5.06 -$0.17 0.44 4.74 1.09
Price | Ny Market $ $ $ $ $ $
Forecast Abs. Val. $2.89 $43.72 $8.16 $2.82 $62.87 $11.80
Errors Neighbor Fest. - Act. -$1.01 -$8.86 -$2.02 $1.34 -$6.89 $0.11
(SMWh) | Market Abs. Val, $3.90 $64.77 $11.77 $3.51 $35.39 $8.28
POTOMAC
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Congestion Patterns, Revenues, and Shortfalls

=== R The next four figures evaluate the congestion patterns in thattsad and real
time markets and examine the following categories of resulting congestion cc

V Day-Ahead Congestion Revenug® collected by the NYISO when power is
N« —— scheduled to flow across congested interfaces in theklegd market, which is
- ’ the primary funding source for TCC payments.

2 V Day-Ahead Congestion Shortfaliecur when the net deghead congestion
<l Bl \ revenues collected by the NYISO are less than the payments to TCC holders

. I Shortfalls (or surpluses) arise when the TCCs on a path exceed (or is below)
- transfer capability of the path modeled in the DA market in periods of congest

I These typically result from modeling assumption differences between the TCC
auction and the DA market, including assumptions related to PAR schedules,
flows, and transmission outages.

V Balancing Congestion Shortfabisise when dayahead scheduled flows over a
constraint exceed what can flow over the constraint in theirealmarket.

I The transfer capability of a constraint falls (or rises) from DA to RT for the sim
reasons (e.gderatingsand outages of transmission facilities, inconsistent
assumptions regarding PAR schedules and loop flows, etc.).

I In addition, payments between the NYISO and PJM related to the M2M proce
also contribute to shortfalls (or surpluses). POTOMAC
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Congestion Patterns, Revenues, and Shortfalls

The first figure summarizes daahead congestion revenue and shortfalls, and
balancing congestion shortfalls over the past two years on a monthly basis.

A The second figure examines in detail the value and frequency ey and
AN " realtime congestion along major transmission paths by quarter.

V The value of transfers is equal to the marginal cost of relieving the constraint
shadow price) multiplied by the scheduled flow across the transmission path.

V In the dayahead market, the value of congestion equals the congestion reven
collected by the NYISO.

PP %12 A The third and fourth figures show the dalyead and balancing congestion rever
- ' shortfalls by transmission facility on a daily basis.

V Negative values indicate dahead and balancing congestion surpluses.
A Congestion is evaluated along major transmission paths that include:
V West Zone Lines: Primarily 230 kV transmission constraints in the West Zone

V West to Central: Including transmission constraints in the Central Zone and
interfaces from West to Central.

0 v‘vz > \\;‘ ) b
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V Central to East: The Centrahst interface and other lines transferring power fi
the Central Zone to Eastern New York. POTOMAC
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Day-Ahead and RealTime Congestion

(cont. from prior slide)
V North Zone Lines: Lines in the North Zone and leading into Southern NY.

V NYC Lines: Including lines into and within the NYC 345 kV system, lines lead
A : , into and within NYC load pockets, and groups of lines into NYC load pockets
' are modeled as interface constraints.

= : l: ‘ V Long Island: Lines leading into and within Long Island.
3 o “\v V

External Interfaces Congestion related to the total transmission limits or ramg;
limits of the external interfaces.

a: N ’ V All Otheri All of other line constraints and interfaces.

A Day-ahead congestion revenue totafd@1million this quarter, ug2 percent
from thethird quarter of2015.

V Over 60 percent of the increase occurred.ong Island because of the Y49 outs
and the 677 line derating, which limits flows from Northport.

V Higherload levels (see slidkl) and the implementation of the GTDC project (s
slides 7175) were also significant drivers of the increase.

V West Zone accounted for most of the remaining increase as the congestion [
changed for the reasons discussed in the next slide.
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Day-Ahead and RealTime Congestion

— === A Therewere notable changes from a year ago in the pattern of West Zone
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congestion, driven by various factors, including (but not limited to):

The implementation ahe GTDC project ifFebruary 2016. (see slidé$-75)

The retirements of the last Dunkirk unit in December 2015 and two Huntley u
in March 2016, which haldelped relievaVest Zonecongestion.

The implementation of a composite shift factothest Niagarglant in early May
2016. (see slide&4-70for more discussion)

The addition of two series reactors on the Packhrdtley 230 kV #77 and #78
lines in midMay 2016, which can be used to divert a portion of flows from 23(
facilities to parallel 345 kV and 115 kV facilities.

The S. RipleyDunkirk 230 kV line and WarrefRalconer 115 kV line were taken
OOS during most a2016Q3for 115kV transmission security, but these also
reduced flows on frequently congested 230 kV lines.

Clockwise loop flows around Lake Erie were higher this quarter.

A NYC exhibited higher RT congestion values than in the DAM partly because:

Congestionnto the Greenwood logabcket wasinderstated in the DAM becaust
of uneconomic scheduling of GTs by the SCUC model (units were uneconoim
scheduled ir-180 hours in 20183). POTOMAC
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Day-Ahead Congestion Shortfalls

=S5 A Transmission outages accounted for a large share of shdrttades $.1 million
x (out of 0 million) was allocated to the responsible TQBL6Q3.
V Roughly$12million of shortfalls accrued ohong Island lines.

S < | I One 345KV line into LI (i.e., the Y49 line) was OOS in early July and from ear
s August through mid September, accounting for nearly $8 million of shortfalls.

 ewmg I Excess Grandfathered TCCs fridanwoodieto Long Island accounted for anoth
<[ Ko $3.5 million of shortfalls.

A V' North zone lines accounted for nearly $2 million of shortfalls because:
= WS ] I A Marcy 765/345 kV breaker was OOS in early September; and

I Multiple transmission facilities from Moses to Adirondack were OOS in late
September.

A West Zone constraints accounted for over $6 million of shortfalls.

V The majority was attributablke differentloop flow assumptions between the TC
auction and th®AM.

V In addition, transmission outages accounted for roughly $1 million of shortfall

V These were partly offset by $1 million of surpluses from the inconsistencies
between the TC@uctionand the DAM in the assumed distribution of Niagara
generation (230 kV vs. 115 RV POTOMAC
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Balancing Congestion Shortfalls

=== A TSA constraints accountéor the majority ofshortfalls,most of which occurred
on one day in July and two days in August.

V Transfer capability into SENY was greatly reduced during TSA events,
A\ ‘ contributing to nearly $8 million of shortfalls.

V Large schedule deviations on the ABC and JK lines on these days also contr
over $1 million of shortfalls.

- 1 \ V TSA-related congestion shortfalls were notably higher than in the prior two
summers due in part to:

= ] I Higher load levels during TSA events this quarter; and
' I Less congestion relief from Ramapo PARs because of outages.

A West Zone constraints accounted for the second largest share of shortfalls.

V Differencesbetween the assumed distribution of Niagara generation between
115 kV and 230 kV units in the DAM and the actual distribution contributed $

million of shortfalls.

V The operatiorof theRamapo, ABC and JK PARs contributaadother $0.@nillion
of shortfalls.

V Amongthe other factors that accounted for an additi&2ahillion of shortfalls,

unexpected changes in loop flows was a key contributor. POTOMA(
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Day-Ahead Congestion Revenue Shortfalls
by Transmission Facility
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Balancing Congestion Shortfalls
by Transmission Facility
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Note: The BMCR estimated above may differ from actual BMCR because the figure is partly basedime ziedules  P()T(MA(
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Ramapo PAR Operationsunder M2M with PIJM

Ramapo PAR Coordination is frequently used for coordinated congestion
management between NYI SO and PJM (

A Thefollowing figure evaluates the operation of Ramapo PARSs this quarter, w

AN compares the actual flows on Ramapo PARs with their M2M operational targ
| ' V  The M2M target flow has the following components:
< | ': ’ | I Share of PIMNY Over Ramapd Based on the share of PINY flows that were
" / e assumed to flow across the Ramé&yte (46% for this quarter).

o

80%RECoLoadi 80 percent of telemetered Rockland Electric Company loa

I ABC & JK Flow Deviationg The total flow deviations on ABC and JK PAR
controlled lines from schedules under the normal wheeling agreement.

I ABC & JK Auto Correction FactolsThes e replbhaclent M\Wpc
from cumulative deviations on the ABC or JK interface from prior days.

V The figure shows these average quantities over intervals when M2M constre
for Ramapo Coordination were binding on a daily basis (excluding days with
fewer than 12 binding intervals

A The NYISO is working with PJM to incorporate the A, B, C, J, and K lines int
M2M process after thEonEdPSEG wheel expires on May 1, 2017. POTOMAC
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Ramapo PAR Operationsunder M2M with PJM

Active Ramapo Coordination (i.e., when M2M constraints were binding) occL
in 7 percent of intervalsslightly lower thann thethird quarter of 2015.

> V Averageactual flows exceeded the Target Flow2®b MW, resulting in a very
& : small amount of M2M paymen{s$30K) from PJM to NY this quarter.

I The low Target Flow resultddom largecumulative negative deviations on the
JK PARSs, which were representby JK autocorrection and capped at 200 MW

N\ % \[, A The operation of the Ramapo PARs under M2M \RifiM has providedignificant
. benefit tothe NYISOin managing congestion on coordinated flow gates.

Y1 — V Balancingcongestion surplusdeequently resultedrom this operation othe
‘ CentralEastinterface and transmission paths into SENY, indicatingithat
reduced production costs and congestion.

V However, these were partly offset &lyortfalls (arindication of PAR operations
that increase production costs amhgestion) othe West Zone lines, which are
currently not under the M2M JOA.

I The NYISO improved its operating practice in November 2015 to limit the us
Ramapo Coordination process to periods when the NYISO does not expect
constraints in Western New York to be active.

I Nonetheless, it will be difficult to optimize the operation of the Ramapo line
without a model to forecast the impactsP#R tapadjustments in RT. POTOMAC
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Actual and Target Flows for the Ramapo Line
During the Intervals with Binding M2M Constraints
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Note: This chart does not show the days during which M2M constraints were binding in less than 12 intervals. POTOM\C
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West Zone Congestion and Clockwise Loop Flows

Clockwise loop flows contribute to congestion on transmission paths in West
New York, particularly in the West Zone.

A A The following figure illustrates how and to what extent loop flows affected
Sl congestion on West Zone 230 kV constraints in the quarter.

V  The bottom portion of the chart shows the average amount of:

1 w i Lake Erie clockwise loop flows (the blue bar); and

// %

i Changes in loop flows from the priofbinute interval (the red line) during
congested intervals in refime. The congested intervals are grouped based c
different ranges of congestion values.

I For comparison, these numbers are also shown for the intervals with no We
Zone congestion.

V In the top portion of the chart,

I The bar shows the portion of total congestion values that each congestion v.
group accounted for during the quarter; and

I The number in each bar indicates how frequently each congestion value gro
occurred during the quarter.

POTOMAC
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West Zone Congestion and Clockwise Loop Flows

A correlation was apparent between the severity of West Zone congestion
(measured by congestion value) and the magnitude of loop flows and the
. occurrence of sudden changes from the prior interval.

AN " A There was no West Zone congestio®@6percent of intervals in the quarter.

V Boththe average amount of clockwise loop flows and the average change fr
the prior interval were low in thesetervals (compared to congested intervals).

=) A l \ A However, West Zone congestion was more prevalent when loop flows arose
| happened to swing rapidly in the clockwise direction.

1 | V The congestion value on the West Zone constraints exceeded $50,000@i8 ju:
\ ' percent of all intervals in thewird quarter of 2016.

I However, these intervals accounted8@mpercent of the total congestion value
the West Zone.

I Inthese intervals, unscheduled clockwise loop flows averaged over 235 MW
clockwise changes in unscheduled loop flows averaged over 25 MW,

V In previous quarters, a small number of intervals accounted for relatively larg
share of the total congestion, this has been accentuated by the implementat
the GTDC project(see slide§1-75)

;»1,;/ \\A\‘ - -
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AU AN &

.
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West Zone Congestion and Clockwise Loop Flows
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| West Zone Congestion and Niagara Generation Modelin

= R Transmission constraints on the 230kV network in the West Zone have beco
more frequent in recent years, limiting the flow of power towards Eastern NY

V Niagara units on the 115kV system tend to relieve these constraints, while o
NE , the 230kV system exacerbate this congestion.

G V These impacts are not considered optimally by the optimization engine, whic
1 treats Niagara as a single bus for pricing and dispatch.

i Assumption before May 4, 2016: Output injected at the 230kV bus.

I Assumption since May 4, 2016: Output distributed among 115kV and 230k\
buses consistent with last telemetered distribution.

_». AN = - S ‘k‘: \
G0
{ b
=
_

{

V  NYISO procedures still use manual instructions to shift generation among th
individual units at the Niagara plant to alleviate congestion wieeassary.

I In2016Q3, manual instructions were used in 19 percent of hours to manage
congestion (see slide 84).

A The nexthreefigures evaluate how congestion in Western NY is affected by t
modeling of the distribution of output from the Niagara plant

POTOMAC
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| West Zone Congestion and Niagara Generation Modelin

“= A The first figure (slide 66) shows the potentediispatctoptions for two
transmission constraints in the West Zone on a sample day (September 10,

V The NiagaraPackardand Packarbawyerconstraints were most frequent.

AN ol V  Wind resources, which are generally dpatchablen RT, are shown here for
the purpose of illustrating their typical impact on the constraints.

V Import/Export category reflects the potential relief from 1,000 MW adjustmer
in PJM and Ontario DNI levels.

| A Most potentiaredispatchs at the Niagara plant, but a large portion are not
[ A available to the RT market.

V If dispatched individually, Niagara units would account for 62 and 50 percen
potentialredispatchoptions for managing congestion on the two constraints.

V However, only 20 and 67 percent of thesdispatcloptions are available as the
plant is dispatched as a single unit (base on a composite shift factor).

A 1tis more difficult to manage congestion on the Niagaaakard constraint due tc
' much larger inconsistences between modeled and actual Niagaatch

V  Operators often lower the Packasdwyer limit to prevent overloads on Niagar:
Packard because the Pack&alvyer constraint has more predictable effects o
congestion. POTOMAC
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West Zone Congestion and Niagara Generation Modelin
Potential RedispatchOptions
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| West Zone Congestion and Niagara Generation Modelin

e A Thesecond figure (slide 68) showseragd BMPs for the WesZone and at the
individual Niagara buses, as well as additiageeration (in MWhs) that would
be deliverable if capability of 115kV circuits was fully utilized.

\J A LBMP differences betweethe Niagara 115 kV and 230 kV buses wagmificant
: duringperiods of congestion. R016Q3:
V  West Zone 230 kV congestion occurredid percent of all intervals; and

V On average, LBMPs werel 38to $172per MWh higher at the Niagara 115 kV
Buses than at the Niagara 230 kV Buses during these intervals.

- TR I Negative LBMPs suggest ovatilization of 230kV units at the Niagara plant.
I B2 A If the 115KV circuits were fully utilized by shifting output to the 115kV buses:

V  Production costs would have been reduce@h@million in 2016Q3 (assuming
no changes in the constraint shadow costs). However, this does not consids

I Production cost savings: (a) from reducing ewtlization of the 230kV units anc
(b) from improved turbine efficiency during intervals with no congestion, and

I The capital upgrade costs required to fully optimize.

V  An additionall2 GWh (or 160MW on average) of Niagara generation could h:
been deliverable during these intervals.

I Thiswould have had significant LBMP effects outside the west zone, since
sudden reductions in Niagara output sometimes require expensive }%%ﬁr\?ﬂ(
be dispatched in East NY. RCONOMICS
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West Zone Congestion and Niagara Generation Modelin
LBMPs by Generator & Under-Utilization of 115kV Circuits
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| West Zone Congestion and Niagara Generation Modelin

== A Thethird figure (slide 70) illustratetiow modeling assumptions related to the

system impacts of the Niagara plant differ from the actual impacts of the plar
V The scatter plots show the impact on constrained facilities in the West Zone

N < I The horizontal axis shows the RTD

I The vertical axis reflects where output was actually increased (or decreased
plant (assuming perfect dispatch performance relative to-thimbte signal).

~l K3 l \ I Hence, a point on the diagonal line indicates consistency between modeled
' and actual impact.

VN -~ V The table summarizes the average absolute value for both quantities as wel
average differential between the modeled impact and the actual impact.

A Consistency between the modeled and actual impacts was poor in both peric
whichhas contributetb transient price volatility.

V The averagéifferential between modeled and actumpact islarge relative to
1 averagemodeled impact2.4v 3.6 MW in 2016Q3, 4.9v 9.6 MW in 2015Q3.)
The average differential has been smaller under the new modeling approact

V Underthe old modeling approach, RTD generally egstimated the impacts
from re-dispatching Niagara.

V Under the new modeling approach, RTD generally wegdémates the impacts

i i i POTOMAC
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West Zone Congestion and Niagara Generation Modelin
Modeled Impact vs. Actual Impact
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- 70- ECONOMICS



