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Highlights and Market Summary:
Energy Market

A This report summarizes market outcomes in the first quarter of 2016.
< A The energy markets performed competitively and variations in wholesale pric
A

were driven primarily by changes in fuel prices, demand, and supply availabi

Average alin prices ranged from $20/MWh in the North Zone to $47/MWh in
NYC, down 49 to 60 percent from the first quarter of 2015. (see slide 9)

A ‘l- V In addition to the LBMP reductions mentioned below, capacity costs fell 13
o percent (Lower Hudson Valley) to 47 percent (Long Island) from ZD15

1 . A RTLBMPs averaged from $18/MWh in the North Zone to $33/MWh in Long
Island, down 57 to 65 percent from 26Q4, primarily because:

V Average load fell 8 percent and peak load fell 5 percent. (see slidiEl) 10

V  Gas prices fell 18 percent in West NY and nearly 70 percent in East NY bec
of the combined effects of milder weather conditions, increased LNG deliver
the region, falling oil prices, and higher production from the Marcellus and U
shales. (see slide 12)

A XX
—

V Average nuclear and hydro generation rose a combined 600 MW (see slide
which, however, was partly offset by lower net imports from neighboring are:
(see slide 42).
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Highlights and Market Summary:
Congestion Patterns

=l A DAM congestion revenues totaled $128lion (seeslides 5556, 5960), down 55
percent from 20181 primarily because of lower load levels and gas prices.

V The CentraEast interface accounted for the largest share (over 50 percent).

\ " | i Consistent naturgasprice spreadbetweenVest NY and East NY lead to
frequent congestion across the CenrEast Interface.

i AlthoughDAM congestion revenue decreased 60 percent from the first quar
2015,the frequency of congestiamcreased because CentEdsttransfer
capability was reduced more bnansmissioroutages (to support the TOTS
projects).

V West Zondines accounted for the next largest share (~20 percent) of conges

I Unlike other areas, congestion in the W&she actually rose from the first
guarter of 2015.

I Over 90 percent dhis congestiomccurred in March because of significant
transmission outages after the Huntley uretged at the end of Februaryhe
outages were necessary to install new transmission facilities that will help re
congestion on the 230 kV lines, but this work was not completed until May

I Severe Wesfone congestiors often associated with high clockwise |dtgowvs
andsudden clockwise changfem the prionnterval. (See slide 68)
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Highlights and Market Summary:
Operating Reserve Market and CTS Performance

Sl A The average DA clearing price for-8in operating reserves was $5.42/MWh, L
301 percent from the same quarter of 2015 despite milder weather. (see slide

V  The resulted primarily from rule changes (under the Comprehensive Shortac
AN " Pricing Project in November 2015). (see slides 27 &3)L

I The NYCA30-minutereserve requirement increagsb MW t02,620 MW,

3 : I Reserve scheduling from Longjlandgenerators was limited to an average of 4
~L l \ MW, down 310 MW from the first quarter of 2015.

I These factorscreased the need farserveutside Long Island by 970 MW.

i O
-

o

2 N V The rise in offer prices in West NY was a less important factor. (see slide 3:
L A Inour review of the operation of CTS (see slide$4y we find that:
V High transaction fees greatly reduce participation and liquidity at the PIJM bc
V Performance is diminished by errors in skerin forecasting of RT conditions;

V  Price forecasting by PIM and ISXE was generally more accurate than
forecasting by the NYISO, consistent with the overall pattern of higher RT pr
volatility in New York; and

V  Forecasting by PJM improved considerably from the previous year and is sli
more accurate than forecasting at theI$Binterface. POTOMAC
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Highlights and Market Summary:
Capacity Market

—om==sl A UCAP spot prices fell notably from the first quarter of 2015. UCAP prices:
V In New York City fell 30 percent to an average of $5.83/k\dnth;
V Inthe GJ Locality fell 13 percent to an average of $3.15/k\ohth;

N J41 V On Long Island fell 51 percent to an average of $1.53Muith;
B~ V In Rest of State fell 48 percent to an average of $1.1afioth.
2N / l-\\ \ A Capacity spot prices fell across the system primarily becaesssliles 9395)
= V Internal ICAP supply rose by 135 MW in NYC, 527 MW in thelGocality, and

o

50 MW in NYCA because of the net effects of:

I (a) the retirement of Dunkirk 2 and Huntley 67 & 68 (in West NY); (b) the ret
to-service of Bowline 2 at full capability (in LHV) and Astoria 2 (in NYC); (c)
the ICAP Ineligible Forced Outages of Astoria GT 5, 7, 12 & 13 (in NYC); an
(d) increases in DMNC test results across the fleet.

V  The ICAP requirement fell 54 MW (0.5 percent) in NYC, 148 MW (3 percent)
LongIsland, andl15MW (0.3 percent) ilNYCA.

i However, the ICAP requirement rose 451 MW (3 percent) in tdd_Gcality,
partly offsetting the decrease of UCAP prices in thé I®cality.

I The LCR reductions in NYC and Long Island and the increased LCR in-fhe (

Locality resulted primarily from recent capacity additions in LHV.  POTOMAC
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Highlights and Market Summary:
Uplift and Revenue Shortfalls

Guarantee payments were $7M, down 68 percent from-@11%see slides 834)
V Lower natural gas prices decreased the commitment costs-bfeghsnits; and

V Lower load levels and transmission upgrades in Western NY (required by th

NG H o retirement oDunkirk 2) reduced supplemental commitment and OOM dispat
| A DAM congestion shortfalls were $24M. (see slides 57, 61)

AN ': ’ | V  Transmission outages were the primary driver of shortfalls, contributing to: (
o5 \ $11M on the Centrédtast interface; (b) $5M on the West Zone constraints; ar
(c) $2.6M in NYC.

| - V The remaining shortfalls accrued primarily on the West Zone constraints,
¢ i resulting from assumptions related to loop flows and Niagara generator mod

A Balancing congestion shortfalls were low overall ($2M), although large shortf
were offset by substantial surplus contributions. (see slides 58, 62)

V  The primary shortfalls were from differences between DA assumptions and |
flows for theConEdLIPA wheel ($2M), theConEdPSEG wheel ($3M), and loo
flow around Lake Erie ($2.5M).

V  Significant surpluses resulted from differences between DA assumptions an
outcomes in the operation of the Ramapo line ($5M) and the distribution of

tion bet 115 and 230 kV units at the Ni lant ($3NVVTOMAC
generation between and 230 kV units at the Niagara plan $ I\{,}?(())NOMI(‘S




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 retime energy price.
NG B V A capacity component based on spot prices multiplied by capacity obligations
\E V The NYISO cost of operations and uplift from other Rate Schedule 1 charges

AN} ‘1, | A Average allin prices ranged from roughly $19.60/MWh in the North Zone to
$46.60/MWh in NYC, down 49 to 60 percent from the first quarter of 2015.
V LBMPs fell 52 percent in the West Zone and 60 to 65 percent in other areas.

I The reductions were due primarily to: a) lower gas prices (see slide 12); b) lov
load levels (see slide 11); and c) higher nuclear and hydro production (see sli

I LBMPs fell the least in the West Zone, partly because of higher congestion le
V Capacity costs fell 13 percent{I3_ocality) to 47 percent (Long Island).

I Capacity spot prices fell across the system primarily because of: (a) increasec
internal capacity supphand (b)lower ICAP requirements in most capacity zone
(see slide94-95).

I However, the reduction of capacity prices in thd Gocality was partly offset by &
significant increase in the ICAP requirement POTOMAC
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o
-—

o




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.

V The second figure shows daily coal, natural gas, and fuel oil prices.
Averageload (17.7 GWfell 8 percent angpeak load (23.3 GWEIl 5 percent
from the first quarter o2015.

V Both were close to the lowest levels over the lastiaters.

V These were dulargely tooverall mildwinter weatheconditions this quarter
(although Februarwas colder than t@and 30yearaverages).

Averagenatural gas prices fell significantly in all locations from a year ago (1¢
percent in WedNY and nearly 70 percem East NY).

V Gas prices in East NY exceeded@8lbtu for just one weekend in miBlebruary.

I Gas price increases were limited during this weekend even thougklihearyl4
NYCA composite temperature index was within one degree of thieralow
(Februaryl8,1979).

I The combined effects of increased LNG deliveries to the region, higher produ
from the Marcellus and Utica shales, and very low oil prices limited the increa
natural gas prices. POTOMAC
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Load Forecast and Actual Load
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RealTime Generation by Fuel Type

The following two figures summarize fuel usage by generators in NYCA and
impact on LBMPs in the first 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(
the EPA and the EIA. 15 BCONOMICS




RealTime Generation and Marginal Units by Fuel Type

= A Gasfired (37 percent), nuclear (33 percent), and hydro (21 percent) generatic
accounted for most of the internal generation in the first quarter of 2016.

V  Average nuclear generation rose 90 MW from the first quarter of 2015 becalt
S b fewer deratings and outages.

V Average coal and aiired generation fell by a total of 970 MW from a year agq
primarily because lower natural gas prices made these fuels less economic.

. l \ V Average hydro generation rose 510 MW from a year ago, partly because:

I Milder weather conditions led to increased supply of water (compared to frec
2 NI icy conditions in the prior year); and

I Increased output from the Niagara facility in January and February due to lir
congestion in the West Zone.

V Gasfired generatiorfell from a year ago due primarily to lower load levels.

A Gasfired and hydro resources were on the margin the vast majority of time ir
first quarter of 2016.

V  Most hydro units on the margin have storage capacity and offer based on thi
opportunity cost of foregone sales in other hours (i.e., when gas is marginal)

V  Hydro units in the West Zone were on the margin more frequently in March,

reflecting increased congestion in the West Zone. POTOMAC
- 14- ECONOMICS
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Average Generation (GW)

RealTime Generation Output by Fuel Type
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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 five zones on a daily basis in the first quarter of 2016.

RN A Average dayahead prices ranged from $18/MWh in @entral Zongo $34/MWh
Y i on Long Island, down 57 to 65 percent from the first quarter of 2015.
] -1 ‘l V The decreases were driven primarily by:
/ o) i Lower natural gas prices (see sli®);

o

I Lower load levels and less frequent winpeaking conditions (see slidd); and

I Higher nuclear and hydro production (see slide 15), which were partly offset
lower net imports from neighboring areas (see slide 42).

V  TheWest Zone exhibited the smallest reduction in LBMPs (57 peraefiiecting
higher levels of congestion than the previous year (see slide 60).

I The 230 kV constraints in the West Zone were binding more frequently in M.
as a result of multiple transmission outages and retirement of several coal u

V Separations in LBMPs between most areas in West NY and East NY were
persistent throughout the quarter as the Ce#fiasl interface was frequently
congested, driven partly by lengthy transmission outages (see slide 60).

POTOMAC
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Day-Ahead and RealTime Electricity Prices

—=== R Prices are generally more volatile in the #i&@le market than in the deghead
market because of unexpected events. Notable examples include:

V OnJanuary 5, statewide prices were elevated significantly during several ho
S . the morning because of a series of unexpected events (which are described
“ A more detail in the next slide).

- V  On March 2830, RT prices in the West Zone rose notably because of severe
<l Bl \ congestion on the Packa&hwyer andsardenvilleStolle Road lines, driven by:

I Transmission outages;

I Large deviations on the JK PARs (below scheduled from NY to PIM);
I Loop flows from PJM flowing out to Western PA; and
;

The early return of the Dunkif8. Ripley line on the 28at the request of PIJM
for reliability in WesternPA (which increasesongestion irthe West Zone).

A Random factors can cause large differences between DA and RT prices on
1 individual days, while persistent differences nrajicatea systematic issue. The
table focuses on persistent differences by averaging over the entire quarter.

V  AverageDA priceswere roughly3 to 7 percent higher tha&il prices inmost
areas this quarter except the West Zone, which exhibited a 10 percent RT
premium for the quarter largely because of higher RT prices on last days of |

(for the reasons mentioned above). POTOMAC
-18- ECONOMICS
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RealTime Electricity Prices
January 5" RealTime Event

= A On January 5, energy and reserve price spikes occurred from 8:35 to 10:40:

| V A TLR3b was issued by PIJM at 8:07 am, resulting in the net loss of 1.3 GW
imports starting at 8:30.

N\ «kh I When a TLR is issued, NYISO operators do not have a way to reflect transa
P cuts in RTC until the TLR process identifies specific transactions to be cut.

. no cuts were included until ~700 MW were included in the RTC that initialize
A T l- 9:00, which schedules CTS transactions for 9:35 anhiBOte GTs for 9:45.

Consequently, RTC prices were below $150 while RTD prices generally
exceeded $1,000, reflecting that RTC did not perceive the value of importing
& N transactions from ISME and starting 3@nin GTs.

V  Alarge generator (600 MW) tripped off at 8:33.
V 1.4 GW of offline 18minute units were started in reserve pugs.

I This quantity was increased by poor generator performance. Approximately
MW failed to start, includin@60MW offering withoutapparent gasupply.

A NYISO is workingwith generatorso clarify their obligations in such case
I This led to Eastern Xhinute reserve shortages from 8:45 to 10:40.

V RTC shut down 1 GW of Xinute units at 9:45 (at the end of their minimum |
times), leading to statewide -Ifinute reserve shortages (since GTs cannot

provide reserves immediately after being shut down). POTOMAC
-19- ECONOMICS
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Convergence Between DaAhead andReal Time Prices
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Market Performance Under Tight Gas Supply Conditions
. Eastern New York

=t A The following figure evaluates the efficiency of fuel usage in Eastern New Yo
the first quarter of 2016, showing daily averages for:

V Internal generation by actual fuel consumed; and

S V Day-ahead natural gas price index for Iroquois Zone 2 and Transco Zone 6 (

.. 2 . N V These quantities are also shown by month for the first quarter of 2015 and 2
2 L ¥ '\ A Oil-fired generation in East NY totaled roughly 0.3 million MWh in the first

e\ | quarter of 2016, down notably from 1.6 million MWh in the first quarter of 201

V  Gas supply constraints were much less frequent and severe in the first quart
2016 than the previous year because of factors discussed eatrlier.

V As aresult, natural ggsicesin Eastern NY exceeded $8Mbtu only for one

weekend in February (while gas prices exceeded#ibtu on 22 days last
year).

V  During the weekend in mitebruary, oHfired generation rossharply,averaging
nearly 1.8 GW.

POTOMAC
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Fuel Usage and Natural Gas Price
Eastern New York
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Ancillary Services Market
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Ancillary Services Prices

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

A V 10-min spinning reserve prices in eastern NY;

N\ ‘ V 10-min nonspinning reserve prices in eastern NY;
T\ V' 10-min spinning reserve prices in western NY;
& ‘L. . 1 | V Regulation prices, which reflect the cost procuring regulation, and the cost frc

;;( e 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 figuresalso showthe number of shortagetervals in reatime for each
ancillary service product.

V A shortage occurs whenrequirement cannot be satisfied at a marginal cost le
than 1its ®demand curve

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

POTOMAC
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Ancillary Services Prices

=== A The differences in daghead prices between various reserve products became
much smaller in the first quarter of 2016.

V The largest average difference was only $0.43/MWh (between eastarim 10
S b spinning prices and western-&tin total prices) this quarter, much lower than tt
p $6.90/MWh from a year ago.

. I This indicates that all reserve requirements except the statewine8¢
~l. K | \ requirement were binding much less frequently this quarter.

V In the dayahead market, average westeran@ifiute reserve prices rose notably
from $1.35/MWh in the first quarter of 2015 to $5.42/MWh this quarter despit
lower natural gas prices and lower load levels.

I This was due primarily to the rule changes (Comprehensive Shortage Pricing
Project) made in November 2015. (see slide831or more detailed discussion)

A Ancillary services prices rose substantially in {&@le on Januarytsbecause of
unexpected events. (see slide 19)

A The number of regulation shortages in 1@k rose 76 percent from a year ago
despite milder winter weather and lower load levels this quarter.

V The increase was also due to the rule changes in November 2015, which red
the lowest demand curve value from $80 to $25. —
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Day-Ahead and RealTime Ancillary Services Prices
Eastern 13Minute Spinning and Non-Spinning Reserves

| | | ' ' ' ' —- $50
Avg. Avg. Avg. #RT -
East 10min Non- Reserve Type|Quarter DA RT  Abs. Shortagg $40 §
" Synchronous Price Price Diff Intervals =
X, ™ RESNE e East10-min  [2015Q1 $3.87 $0.42 $384 10 || g3 2
N | Non-Spin 2016Q1 $5.54 $1.46 $6.70 26 2
. $126 East10-min  |2015Q1 $8.25 $3.71 $6.43 809 || g20 E
o L :‘\l - Spin 2016Q1 $5.85 $3.42 $5.78 593 @
< 5
Y $10 2
® $50 = $0
o0 East 16min Spinning mmReal-Time Price
g Reserve Prices —Day-ahead Price
£ $30
[}
j
o
o $20
(@]
©
¢ %10
< / |
$0 mw Tmﬁ
January February ‘ March POTOMAC
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Day-Ahead and RealTime Ancillary Services Prices
Western 10Minute Spinning Reserves andRegulation

$50

Average Price ($/MWh)
@ @ ©»
RO 4} X
o o o

-
=
o

$0

$74

West 10min Spinning
Reserve Price

Lot - -

-

Regulation Price

=
$20 =
=
&
$10 .g
a
©
$0 g
g
<

January

February

”~‘---~——~.-\'\-; 1‘”
-JlJ..dII I_II__.JI. -Il 1‘..ﬁ
Resernve Avg. DA Avg. RT Avg.Abs. #RT
Type Quarter Price Price Diff SR
Intervals
West 10- (2015Q1 $5.04 $2.10 $4.38 8
Min Spin  |2016Q1 $5.46 $1.73  $5.43 4
Regulation
Capacity2015Q1 $12.35 $9.96  $5.38 437
2016Q1 $8.55 $8.54 $2.12 771
Movement2015Q1 $2.36
12016Q1 $2.57
=;ili:!!=li'ii l::!lll:::!

Note: Regulation Movement Charges for regulating intiea are shown in the figure
averaged pemMWh of RT Scheduled Regulation Capacity.
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Day-Ahead and RealTime Ancillary Services Prices

$50

Average Price ($/MWh)
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$0

Western and SENY 36Minute Reserves

| | | | $50
Avg. Avg. Avg. #RT West 30Min =
mesrsomn 1501 S 000 s o
SENY30mn |2015Q1 $1.35 $0.00 $1.35 O $20 g
2016Q1 $5.42 $0.02 $5.41 0 o
$10 2
T N—— N\ — <
$0
mEm Real-Time Price SENY 30-Min
—Day-ahead Price Reserve Prices
e N\ g
T TR T I
February ‘ POTOMAC
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NYCA 30-Minute Reserve Offers in the DAM

=S A The next figure summarizes the amount of reserve offers in thalssnd market
that can satisfy the statewide-B0Onute reserve requirement.

V These quantities include both-hinute and 3éminute and both spinningndnon

spin reserve offers (However, they are not shown separately in the figure).

Only offers from dayahead committed (i.e., online) resources available offline
quick-start resourceare included in this evaluation, because they directly affec
the reserve prices.

The stacked bars show the amount of reserve offers in each select price ranc
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 itsr80ute reserve requirement.

I As aresult, 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 in the first quarter of 2015 and 20

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
-31- ECONOMICS



NY CA 30-Minute Reserve Offers in the DAM

SS% A The amount of cheaper offers rose modestly in East NY in the first quarter of

_ V However, the amount of cheaper offers fell notably in West NY, largely becat
one supplier increased its offer prices.

N\ V We reviewed this offer change and found no significant competitive concerns
A The observed increase in statewiden@0ute reserve prices from a year ago wa
’ largely dueto:

V The NYCA 30minute reserve requirement increased from 1,965 MW to 2,62C
MW, and

2 N V The limitation on scheduling reserves from Long Island resources.

I An average of 423 MW of 3fhinute reserves was scheduled on Long Island in
first quarter of 2016, down 310 MW from the first quarter of 2015.

V Taken together, these two factors increased the need-foir@e reserves outsid
Long Island by 970 MW.

V The rise of offer prices in West NY was a less important factor because the
equivalent 3@minute reserve requirement from 2016 Q1 would intersect the 2|
Q1 offer bars at similar price ranges.

A RT 30minute reserve prices are much lower than DA prices because units th

avoid being scheduled in the DAM must have availability bids of $O ipdRc
- 32- ECONOMICS
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Day-Ahead NYCA 30-Minute Operating Reserve Offers
From Committed and Available Offline Quick-Start Resources

7000
m$7+
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4000 m$2 to $3 N

B$1 1o $2 I \ I I—
3000 m3$0 to $1 '.I
2000 I I I I I - I . !
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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 eachsaverregions and stateide.

V Net scheduled load = Physidailaterals+ Fixed Load + Pric&€apped Load
+ 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.

For NYCA, 95 percent of actual load was scheduled in the DAM (including vil
imports/exportsduring peak load hours in 2016 Q1, comparable to 2015 Q1.

V DA load scheduling pattern in each sudgion was generally consistent as well.

Average net load scheduling tertdse higher in locationshere volatile real
time congestion is moreommon.

V Netload scheduling was generally higheNC and Long Island becausigey
were downstream of most congestet@rfaces.

V Netload schedulingvashighest in the West Zonwartly because ofolatile RT
congestioron the West Zone 230kV system.

Load was typically undescheduled in the North Zone by a large margin prima
In response to the scheduling patterns of wasburces in the zone and imports

POTOMAC
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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

N V The table shows a screen for relatively large profits or losses, which identifies

} virtual trades with profits or losses larger than 50% of the average zone LBM

~l | I Large profits may indicate modeling inconsistencies between DA and RT mar|
/ A and large losses may indicate manipulation of theatsgad market.

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 first quarter o
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.

I This was consistent with typical DA load scheduling patterns discussed earlie
similar reasons.

A Overall, virtual traders netted a profit of $7.1 million in the first quarter of 201

4 V Virtual transactions were profitablsyggestinghat they have generally improvec
| convergence between DA and RT prices. (For example, profitable virtual sug
tends to reduce the DA price, bringing it closer to the RT price.)

V However, the profits and losses of 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
rose modestly from prior periods.

V These trades were primarily associated with high price volatility that resulted
unexpected events, which do not raise significant concerns.
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Virtual Trading Activity at Load Zones

by Month
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Virtual Trading Activity at Load Zones & Proxy Buses

by Location
DA Scheduled Load (% of RT Load) @ Virtual Load
m Virtual Supply
+ VS Profit
= VL Profit
Virtual Supply Virtual Load Virtual Import Virtual Export
2000 Year |Cleared Proft Cleared Proft Cleared Proft Cleared Profit $16
(MWh) ($/MWh) (MW/h) ($/MWh) (MW/h) ($/MWh) (MWh) ($/MWh)
. 1500 2016 Q1| 2677 $1.09 969  $0.83 440 -$0.65 100 -$L12| $12 =
g 2015 Q4| 2704  3$0.26 976 $0.80 493 -$0.82 82 $0.91 =
2 1000 2015Q1| 2668 $2.36 865 -$4.04 582 $1.13 61  -$0.84 | ¢g =
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©
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Net Imports Scheduled Across External Interfaces

The next figure shows averaBd net imports to NYCA across ten external
interfaces (two HQ interfaces are combinid)eak hours (B pm).

Overall, net imports averaged rougBIY) GW(serving nearly 17 percent of the
load) during peak hours, down 200 MW from the first quarter of 2015.

Imports from Hydro Quebec ar@htario accounted for 80 percent of total impot
in the first quarter of 2016, comparable to the first quarter of 2015.

V However, net imports from Ontario fell in March because of increased conge:
in the West Zone throughout the month.

New York normally imported power from PJM and exported power to New
England across their primary interfaces in the winter season.

V This pattern was consistent with the spreads in natural gas prices betwe
these markets in the winter (i.e., NE > NY > PJM).

V However, reduce®JM imports and NE exports this quarter reflected lowe
natural gas spreads between these markets.

Average netmports to Long Island rodsy 250 MW from a year ago partly
because of fewer transmission outages on the CSC and Neptune lines.

Average net imports to NYC fell by 150 MW from a year ago, largely because
HTP interface was out of service for the entire quarter. POTOMAC
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Scheduled Interchange (MW)

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

The following three analyses evaluéte performance of CTS with PIJM and NE
their primary interfaces during the first quarte261L6.

A The following figureshows the average amount of CTS transactions at the twi

G » primary interfaces during peak hours (i.e., HE 8 to 23nbwnth.
| \EYTE V Stackedbars show the average quantities of pgeasitive CTS bidfor four select
&) = 1 price ranges betweef10 and $30/MWh.
" % e i Bidsthat are offered belovw$10/MWh or above $30/MWh are considered price
& insensitive for thignalysis.

V Thetwo black lines in the figure indicate the average scheduled geitsitive
CTS imports and exports in each month during the examined period.

V Thetable in the figure summarizes for the two Caditabled interfaces

I Theaverage amount of CTS bids with offer prices betw&a0 and $5/MWh or
between $5 and $10/MWh; and

I Theaverage MW of cleared CTS bitteatwere priced betweei$10 and
$30/MWh. Both imports and exports are included in these numbers

POTOMAC
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Intra -Hour Scheduling with PJM and NE
AverageCTS Transactions

The average amount of prisensitive CTS bids submitted at the primary New

England interface was much higher than at the PJM border, even though CT.
ISO-NE is relatively new.

AN . V During the examined period, an average of 510 MW of CTS bids (including b

imports and exports) were offered betwe®h0 and $10/MWh at the NE/NY
interface, while only 50 MW were offered at the primary PIM/NY interface.

" RN V Likewise, the amount of cleared prisensitive CTS bids was 10 times higher at
the NE/NY interface.

A N V These results indicate much more active @a8icipationat the NE/NY interface

A Thesdlifferences between the two CTS processes are largely attributable to 1
large fees that are imposed on CTS transactions with PJM, while no substan
fees are imposed on CTS transactions with NE.

N, N e

e \\4“ WK [
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A These results suggesat:

V Imposingsubstantial charges on lemvargin trading activity has a dramatic effec
on liquidity attheinterface; and

V Thepolicy of not assessing uplift charges to transactions &iWBE interface

will lead to more efficient scheduling outcomes. POTOMAC
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Average CTS Transactions by Month
During Peak Hours, Primary PJM and NE Interfaces
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Efficiency of CTS Scheduling with PIJM and NE

S==8i R Thenext table examines the efficiency of CTS and shinedollowing quantities:

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

AN . V The average flow adjustment from tstimated hourlgchedule.
| , V The production cost savings that resulted flOlg, including:
[ | I Projectgd savings at scheduling time, yvhich is the expected production cost s
AT\ at the time when RTC determines the interchange schedule.
x ‘ I Net overprojected savings, which is the portion of savings that was inaccurate

8 N | projected because of PJM, NYISO, and {88 price forecast errors.

I Unrealizedsavings, which are not realized duedpreattime curtailment b)
interface rampingand c)price curve approximation (which appliesly to the
NY/NE CTS as NYISO transfers thepbint supply curve forecasted by ISUE
into a stepfunction curve for use in the CTS procgss

I Actual savings (= ProjectéddOverprojected Unrealized.

V Interfaceprices, which are forecastgdices at the time of RTC scheduling and
actual reakime prices.

V Priceforecast errors, which show the average difference and the average abs
difference betweeactualand forecasted pricegross the interfaces.  pypoye
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Efficiency of CTS Scheduling with PJM and NE

The interchange schedulere adjusted during 91 percent of all quaneur
intervals (fromour estimated hourly scheduk)theNE/NY interface, higher thar
the 70 percerdatthe PIJM/NY interface.

V Thiswas partly attributable to the fact that the amount ofpoiwe CTS bids was
substantially higher at the NE/NY interface than at the PIMmMtfface.

Ouranalyses show that $1.6 million and $1.3 million of production cost savin
were projected at the time of scheduling atNIE#NY and PJM/NYinterfaces.

V However anestimated $0.6 million of savings were realized at the NE/NY
interface and savings were estimated to be negative $0.3 million at the PIJM/I
interfacelargely because oprice forecast errors.

I Itis important tanote thabur evaluatiormay underestimateboth projected and

actualsavings, becaugheestimated hourly schedul@sy usingactualCTS bidg
may includesome of the efficiencies that result from the (F&cess.

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

Projectedsavings were relatively consistent with actselings when the forecasit
errors were moderate (e.g., less than $20/)\While the CTS procegsoduced
much more inefficientesults wheriorecast errors weiarger.

V' Therefore, improvementa the CTS process should focus on identifying source
of forecasterrors. 47 F(‘()l\%\i\lf}é‘%



A

Primary PJM and NE Interfaces

Efficiency of Intra-Hour Scheduling Under CTS

Average/Total During Intervals w/ Adjustment

CTS - NY/NE CTS - NY/PIM
Both Forecast| Any Forecast Total Both Forecast| Any Forecast Total
Emors <= $20| Error > $20 Emors <= $20| Emor > $20
% of All Intervals w/ Adjustment 76% 14% 91% 62% 8% 70%
Average Flow Adustment (MW ) 8116 ((glrizs/) 1%)3 ((g?;)s/s) 8157 ((cl;\lrits)s/) ég E(Nsre;)sé) 184(?5:3);) 61;3 ((cls\lrits)s/)

Projected at Scheduling Time $0.9 $0.7 $1.6 $0.4 $0.9 $1.3

Net Over- NY Market -$0.02 -$0.2 -$0.2 -$0.1 -$0.6 -$0.7

Production| projection by: | Neighbor Market | -$0.01 -$0.3 -$0.3 $0.001 -$0.3 -$0.3
Sg\‘/’;;s Unrealized Ramping -$0.05 -$0.1 $0.1 -$0.02 -$0.02 $0.04
($ Million) Savings Due| Curtailment -$0.01 -$0.01 -$0.02 -$0.002 -$0.5 -$0.5

to: Price Curve -$0.1 -$0.3 -$0.4 N/A N/A N/A

Actual Savings $0.7 -$0.1 $0.6 $0.3 -$0.6 -$0.3
Actual $21.64 $49.94 $26.09 $18.25 $54.06 $22.41

Interface | NY Market
Prices Forecast $22.40 $35.49 $24.46 $18.45 $35.63 $20.45
($/MWh) Neighbor Actual $22.60 $34.63 $24.49 $20.84 $35.64 $22.56
Market Forecast $23.05 $29.47 $24.06 $21.21 $36.56 $23.00
Pice | ny Market Fcst. - Act. $0.76 -$14.45 -$1.63 $0.20 -$18.43 -$1.97
Forecast Abs. Val. $4.67 $43.72 $10.81 $3.80 $48.59 $9.01
Erors Neighbor Fcst. - Act. $0.46 -$5.16 -$0.43 $0.38 $0.92 $0.44
(SMWh) | Market Abs. Val. $4.26 $35.90 $9.23 $2.88 $38.94 $7.07
POTOMAC
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Price Forecast Errors UnderCTS

= A The next figure examines tiperformance of price forecasting in the CTS by the
three ISOdy comparing theumulativedistributionsof their forecasting errors.

V Theprice forecast error in each-b&inute period is measured as the absolute v

AN _ of the difference between the forecast price and actual price.
Iy Sl } V Thefigure shows the IS@IE forecast error in two ways:
; Ns 1 i Basedon the piecavise linear curve that is produced by its forecastioglel; and
/ R I Basedon the stegunction curve that the NYISO model uses to approximate the
& piecewise linear curve.

A Theperformance of the price forecast was generally better at the PIM/NY ints
than at the NE/NY interface durirtige first quarter of 2016Lln particular:

V Price forecast errors were less than $5/MWh in 70 to 80 percent of intervals «
PJM/NY interface compared to 60 to 65 percent at the NE/NY interface; and

V Price forecast errors were less than $10/MWh in 86 to 88 percent of intervals
PJM/NY interface compared to around 80 percent at the NE/NY interface.

V Theprice-elasticity of supply is normally greater at the PIJIM/NY interface than
the NE/NY interface becausd thelarger size of the PJM market.

POTOMAC
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Price Forecast Errors UnderCTS

Price forecasting by PJM and ISTE was generallynore accurate than
forecasting by the NYISO at each interface.

V This isconsistent with thgeneral pattern of Rprice volatility, which is higher in
New York than the neighboring markets (and which we evaluate in the annua
State of the Market Reports).

In addition,price forecasting accuratya s ed on NYI SOO0s -aj
NEOGsS s up p |synilactatiie\aceuragyaosthpiecewise linear curve in the
80 percent of intervals when the forecast error was less than $10/MWh.

V However, thestepfunction approximation leads to more frequent large (i.e.,
>$20/MWh) forecast errors.

Priceforecasting was generally better at Bt bordethan at theéNE border.
V This also reflects the generally lower price levels at the PJM border.

V However we estimated higher production cost savings at the NE/NY interface
because intrlour interchange adjustments were more frequentaagdr.

I This was due ipartto morelow-priced CTS bidshat wereavailable to respond to
moderate price differentials betwelsi& and NY.
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Distribution of Price Forecast Errors Under CTS
Primary PJM and NE Interfaces
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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
> SRR &
AN AN &
I\ J W
—

o

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

V Long Island: Lines leading into and within Long Island.

" | V External Interfaces Congestion related to the total transmission limits or ramf
ey el limits of the external interfaces.

V All Otheri All of other line constraints and interfaces.

A A Day-ahead congestion revenue totaled $125 million this quarter, down 55 pel
| from the first quarter of 2015. Key contributors to the reduction were:

V Decreased fuel costs, which reducedlispatch costs to manage congestion (in
areas other than AWest Zoneo) (se

V Lower load levels and less frequent peaking conditions, which generally resu
less frequent congestion across the system (see slide 11);

V However, transmission outages greatly reduced transfer capability: a) across
CentratEast interface throughothe quarter; and b) on the 230 kV system in the
West Zone in March (see slide 57).

ST AW 7 .' ‘:‘: ‘.‘
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Day-Ahead and RealTime Congestion

=== A Most congestion (measured as a share of total DA/RT congestion value) occ
in the following areas in thirst quarter of 2016:

V Central to East (63% DAM, 47% RTM)

\ ; , I This congestion rose during cold weatheaassult of higher natural gas prices a
higher gas spreads between regions.

3 I Althoughcongestion value decreased more than 60 percentlfr@first quarter of
~L K4 | 2015,the frequency of congestiamcreased, reflecting reduced transfer capabili
WA .o !
because of more transmission outages this quatrter.

V WestZone(18%DAM, 24%RTM)
I Unlike other areas, congestion in the West Zone rose from the first quarter of

I Over 90 percent of this occurredMarch because of significant transmission
outagesafter the Huntley units retired. The outages were necessary to install |
transmission facilities that will help relieve congestion on the 230 kV lines, but
work was not completed until May.

A Congestion into Long Island and across the primary NE interface fell substan
from the first quarter of 2015.
V These changes resulted from lower exports toNEOand higher imports into
Long Island from ISENE (see slide 42). POTOMAC
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Day-Ahead Congestion Shortfalls

— ===l A Transmission outages accounted for a large share of shdrtfalighly $18
million (out of $24 million) was allocated to the responsible TO in 2016

V Nearly $11 million of shortfalls accrued on the CenEakt interface, most of
A\ ' which was attributable to the following transmission outages:

I The FrasetCoopers 345 line was out of service from early January to early Ma
I TheEdic-New Scotland 345 line was out of service in most of March.
~ ke l \ I The Ramapo PARs were out of service in the last week of February.
- V  Another $11 million of shortfalls accrued on the 230 kV lines in the West Zon

N I Multiple 230 kV lines along the NiagafzackardSawyerHuntley path were out of
) service in March, accounting for roughly $5 million of shortfalls.

T Inconsistencies between the TCC auctions and the DAM in the assumed amo
115 kV Niagara generation accounted for $3.6 million of shortfalls.

I A large portion of the remaining nearly $3 million of shortfalls was attributable
different loop flow assumptions between the TCC auction and the DAM.

V Roughly $1 million of shortfalls accrued on the MeSesith interface on two day
in March because multiple lines at the Massena Bus were out of service, whi
greatly reduced the interface transfer capability.

V An additional $2.6nillion of shortfalls accrueth NYC, primarily in theFreshkills

i POTOMAC
load pocket during March beca_u537§(31[iethels’345 KV breaker OUtages'E(‘()NOMI(‘S




Balancing Congestion Shortfalls

Long Island lines accounted for $3.5 million of shortfalls, most of which accru
, on the E. Garden Cityalley Stream 138 kV line on three days (Feb. 1, 16, & 1
V The line was scheduled to be OOS on these days. Under this outage conditi

\ - I The only freeflowing lines into the Valley stream load pocket are secured by tt
: TO rather than the NYISO, so the DAM does not identify a binding constraint :
schedules infeasible amounts of power to flow into the pocket.

4] =t ‘\l I Consequently, the line was retained in service in RT on these days (but the D
Bl scheduled flows into the pocket were still infeasible).

o
-

V The differences between the DA scheduled assumptions on the 901/903 line:
% their actual flows in RT contributed $2 million of shortfalls as well.

<\ 7 A WestZone lines accounted for a total of nearly $2.5 million of shortfalls, mos

o= which accrued on the last four days in March.
V Large deviations on ABC/JK wheel (particularly undefivery from NY to PJM

on the JK lines) contributed an estimated $3 million to shortfalls (see slide 65

1 V Differences between the assumed amount of 115 kV Niagara generation in tr

DAM and the actual amount contributed $3 million to surpluses (see slide 71

V Among the other factors that accounted for an additional $2.5 million of short

unexpecteadhanges in loop flowwas a key contributor (see slide 68).

A The operation of Ramapo PARs contributed over $5 million of surpluses on tl

' ' POTOMAC
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Congestion Revenues and Shortfalls

by Month

2015Q1 2015Q4 2016Q1|
DAM Congestion Revenues (1) | $281  $94  $125
DAM Congestion Shortfalls (2) -$7 $31 $24

Payments to TCC Holders (1)+(2) $274 $125 $149

Balancing Congestion Shortfalls | -$10 $9 $2

m DAM Congestion Shortfall
@ DAM Congestion Revenue

m Balancing Congestion Shortfal
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DA and RT Congestion Value and Frequency
by Transmission Path

L
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Congestion Value ($ M)

|2015Q1
2015Q4
2016Q1]

Day-Ahead Real-Time

$279 $341
$94 $110
$125 $154

m Day-Ahead Congestion Value
® Real-Time Congestion Value
@ Day-Ahead Congestion Frequency
B Real-Time Congestion Frequency
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Day-Ahead Congestion Revenue Shortfalls
by Transmission Facility

| | | | | | |
iy Total Shortfall (M)
2016 Q1
West Zone Lines
] Niagara Modeling Assumption $3.6
| Outages and Other Factors $7.6
Central to East
- Ramapo, ABC & JK PARs $0.5
- Outages and Other Factors $10.2
3 [North Zone Lines $1.1
B |NYC Lines $2.6
O |All Other Facilities -$1.8

ul

il WHMH

January
ANi agara Modeling Assumptiond estimates the shor
115 kV Buses between TCC and DAM (for DAMCR) and between DAM and RT actual (for BMCR).

February
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Balancing Congestion Shortfalls
by Transmission Facility

Category Total
Shortfall ($M)
. West Zone Lines
e m Niagara Modeling Assumption -$3.2
A $2.4 {m| Ramapo, ABC & JK PARs $3.1
£ = Loop Flows, Outages and Other Factols ~ $2.5
\ - . Central to East
. @ $2.0 |m | Ramapo, ABC & JK PARs -$5.2
2 0 Outages and Other Factors $1.0
ey s c
< [ B l & m | 901/903 PARs $2.1
_— ,fé;%’ \ \ ?_; $1.2 | = | Outages and Other Factors $1.4
& X\ 2 @ |West to Central -$1.3
g ‘D O3 _|All Other Facilities -$0.2
& $0.8 i ‘
. |
$ $0.4 . 1 . | |
5 il | 0 i
© $0.0 ga=capi-sfniia ath® ---III:-'L\_- SentnannBi e s te=mcn _;7=“l!i==.|! Bep nllecel
£ i fe i 1L y | -
2 I |
< -$0.4
©
m
-$0.8
N LA A AL OO O OO OO CRERRRRRRRAIL
) January ) February ] March
Note: The BMCR estimated above may differ from actual BMCR becausiégtive is partly based on redime schedules  P()T()MA('
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Operations under M2M with PJM

@ A Coordinated congestion management
¥ two types of coordination:
V Redispatch Coordination If one of the predefinedflowgatesbecomes
\ , congested in the monitoring RTO, the Aoonitoring RTO will redispatch its
Nl - generation to help manage congestion when economic.

o D B V Ramapo PAR Coordinatidnlf certain predefinedflowgatesbecome congested
& 7 l- in one or both RTOs, the Ramapo PARs are adjusted to reduce overall conc

A The following figure evaluates the operation of Ramapo PARS this quarter, w
compares the actual flows on Ramapo PARs with their M2M operational targ

il \'.~*.* ,  V The M2M target flow has the following components:
J ‘ I Share of PIMNY Over Ramapd Based on the share of PJINV flows that were
assumed to flow across the Ramapo Line.
I 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 CorrectiorFactors T h e s e r pagly & cM\generated

from cumulative deviations on tiRBC or JK interface from priodays.
A The figure shows these average quantities over intervals when M2M constra
for Ramapo Coordination were binding on a daily basis (excluding d%%\%i{h
fewer than 12 binding intervals). _g;. RCONOMICS
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Operations under M2M with PJM

Active Ramapo Coordination (i.e., when M2M constraints were binding) occt
in 44 percent of intervals, comparable to the first quarter of 2015.

V However the M2M Target Flows wergreatly reduced from a yeago, causing
Sk - average actual flows to exceed the Target Flow by 1,450 MW and resulting |
pw -l : very small amount of M2M payments (~$4#dm PJIM toNY this quarter.

P V  This was due primarily to large cumulative negative deviatoonthe JKPARS,
g < AN which reachedhousands of MWbefore they were reset in mieebruary.

A The operation of the Ramapo PARs und&M with PIM has provided significa
T - benefit to the NYISO in managing congestion on coordinfidedgates.

= B . V Thebalancing congestion surplusesultedfrom this operatioron the Central
— Eastinterface indicate that it reduced production costs and congestion.

V However, these were partly offdst shortfalls,an indicationof PAR operations
that increase production costs ammhgestioron the West Zone lines, which are
1 currently not undethe M2M JOA.

I TheNYISO improved itsoperating practice in November 2015 to limit the use
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 impacts of tap adjustments in RT. POTOMAC
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Actuzal and Target Flows for the Ramaypw Ling
During the Intervals with Binding M2M Constraints

7l
h

Note: This chart does not show the days during which M2M constraints were binding in less than 12 intervals.  P(JTOMA(
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