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Executive summary

This report covers market performance duringthe third quarter of 2016 (July—September). Key
highlights are summarized here and further detailis provided in the next section.

Day-ahead pricesincreased inthe third quarter compared to the second quarter. Thisis primarilya
result of higherseasonal loads duringthe summer months.

Pricesinthe day-ahead market were slightly higher than 15-minute market prices for most of the
quarter. During September, 15-minute market prices were above day-ahead and 5-minute prices,
primarily because of significant congestion in the real-time market on September 26.

Price spikes remained infrequentin the 15-minute market, butincreased to 0.3 percent of intervals
inthe third quarterfrom 0.1 percentduringthe prior quarter. Thisincrease was also largely driven
by the congestion on September 26.

Day-ahead congestion was lower overall this quarter compared to the prior quarter. Real-time
congestionremained low, butincreased from the prior quarter. Particularly, congestionin Southem
Californiawas higherin September primarily because of planned outages.

Overthefirstthree quarters of the year, congestion revenue rights auction revenues received by
ratepayers were $22 million less than what was paid out to auctioned rights holders. This
represented approximately $0.78 in auction revenues paid to transmission ratepayers forevery
dollarpaid outto auctioned rights holders.

Bid cost recovery payments totaled $19 million in the third quarter, which was about the same as
last quarter and about 40 percentlowerthanlastsummer. Day-ahead bid cost recovery payments
totaled $2 million and were the lowestin any quartersince 2013.

Virtual bidding netrevenues totaled $12.6 million. This was the highest quarterly netrevenuesince
virtual bids switched from settling against 5-minute to the 15-minute real-time pricesin 2014. This
was driven by high virtual demand payments because of real-time congestion on September 26.

Minimal congestion occurred between the 1ISO, PacifiCorp East and NV Energy areas, and the energy
imbalance market continues to be an efficienttool to manage generationin the real-timemarketin
these areas. Asa result, real-time prices continue to be fairly uniform between the ISO and these
EIM areas.

The ISO and NV Energy were netimportersinthe EIM, while PacifiCorp East and PacifiCorp West
tendedtobe net exporters. However, the direction and volume of transfers between the ISO and
different EIMareas fluctuated significantly based on actual real-time market conditions.

The available balancing capacity mechanism, which was implemented in March, continuedto have a
limited impact on reducingthe number of power balance constraint relaxationsin the third quarter.
NV Energy offered available balancing capacity into the market for most hoursin the third quarter,
while PacifiCorp East and PacifiCorp West did so infrequently.

Load adjustmentsin EIMwere typically smallerin magnitude, but generally larger as a percentage of
area load, than adjustmentsinthe ISO. The pattern of adjustments was similarin the third quarter,
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compared to the second quarter, where NV Energy tended to make positive adjustments toload and
the PacifiCorp areas tended to make negative adjustments to load.

e Because of favorable system conditions and participant actions, ISO operators did not use many of
the operational toolsimplemented to help manage limitations caused by the outage of the Aliso
Canyon natural gas storage facility.

e DMM did notfind systematicneeds forthe real-time commitment costand incremental energy
natural gas cost scalars used to increase bid caps implemented as Aliso Canyon mitigation measures.
In addition, we find that the higher bid caps did not have a significant detrimental impact on market
results.

Energy market performance
This section provides a more detailed summary of energy market performancein the third quarter.

Average energy prices increased compared to the previous quarter. Monthly average energy prices
were relatively constantduring the third quarterataround $35/MWh with only minordifferences
between the day-ahead, 15-minuteand 5-minute markets. Thisrepresentsanincrease of about 44
percentinthe average price compared to the second quarterbut is similarto prices observedin the
third quarter of 2015. Higherpricesduringthe summermonthsare primarily aresultof higher
temperaturesleadingto higherloads. AsseeninFigure E.1, hourly average pricesinthe day-ahead and
15-minute markets continuedto track closely and generally followed the average netload pattern.
Pricesinthe 5-minute marketwere higherthan day-ahead and 15-minute prices during the evening
hours when system ramping needs were highest, buttended to be lowerin otherhours.

Figure E.1 Hourly system marginal energy prices (July — September)
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Relatively high frequency of price spikesin the 15-minute market in September. InSeptember, prices
above $250/MWh occurred during about 0.8 percent of 15-minute intervals across all load area prices,
higherthanany monthly frequency since the 15-minute market wasimplementedin May 2014. Most of
these price spikes occurred on September 26 when there was significant congestion on Lugo-Miraloma
500 kV that resulted from nearby planned outages.

Lower frequency of negative prices. The frequency of negative prices decreased significantlyinthe 15-
minute and 5-minute marketsinthe third quarter comparedto the priorquarter. Almost 15 percent of
5-minute intervalsin April had negative prices, compared to the third quarter, where no month had
negative 5-minute prices during more than 5 percent of intervals. These results are consistent with
higherseasonal loadsinthe summer. However, negative prices were more frequent during the quarter
compared to the third quarter of 2015. This was largely driven by more solargeneration comingon-line
duringthe lastyear.

Low levels of congestionin the day-ahead market. The frequency and average price impact of
congestionin the day-ahead market was low when compared to the prior quarteras the overall
congestionimpactin all regions was less than $0.27/MWh compared to $1.13/MWh. However,inthe
real-time market, the congestion was higherthan the previous quarter, reaching $0.90/MWh in San
Diego compared to $0.44/MWh duringthe prior quarter. Constraints bound more frequently inthe day-
aheadthan inthe 15-minute market, but price impacts were greaterin the 15-minute market when
congestion occurred, which is consistent with prior congestion results.

Auction revenues from congestion revenue rights continue to fall short of payments made by
ratepayers for the first three quarters of the year. In the firstthree quarters of 2016, congestion
revenue rights auction revenues were $22 million less than congestion payments made to non-load-
serving entities purchasing these congestion revenue rights. Thisrepresents $0.78 in auction revenues
paid to transmission ratepayers for every dollar paid out to auctioned rights holders, up from $0.72 in
the first three quarters of 2015.

Bid cost recovery payments fell. Overall bid cost recovery payments were $19 millionin the third
quarter, compared to about $21 millioninthe second quarterand $32 millionin the third quarter of
2015. Real-time bid costrecovery remains the largest category of bid cost recovery and totaled about
$15 millioninthe third quarter, about the same as the last quarter. At $2 million, day-ahead bid cost
recovery payments were atthe lowestlevels since 2013. Bid cost recovery payments forresidual unit
commitmenttotaled about $1 million, significantly lower than about $10 million in the third quarter of
2015.

Virtual bidding returnsincreased. Total virtual trading volume remained about the same in the third
guartercomparedto the second quarterat about 3,200 MW on average. Netrevenuesincreased to
about $12.6 million compared to about $9.7 millionin the third quarter of 2015 and $6.4 millionin the
priorquarter. Thiswasthe highestnetrevenuessince May 2014 when virtual bids began settling
against 15-minute market prices. The increase in revenues was primarily driven by high revenues from
virtual demand positionsin September.

EIM prices were fairly uniform with ISO prices. The frequency of intervalsin which the powerbalance
constraintor flexible ramping constraint was relaxed remained very low during the quarterforeach
market. Moreover, there was little congestion observed between the ISO, PacifiCorp Eastand NV
Energy areas. Asa result, real-time prices continueto be fairly uniform between the ISO and these EIM
areas. Settlementpricesin NV Energy were about $31/MWh during the third quarter, while settlement
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pricesin PacifiCorp East averaged about $27/MWh duringthe third quarterand pricesin PacifiCorp
West averaged about $25/MWh.

Special issues

Overall, the frequency and size of load adjustments were similarto the second quarter. TableE.1
summarizes the average frequency and size of positive and negative load forecast adjustments for the
ISO and EIM balancing areas during the third quarter. Load adjustmentsin EIM were typically smallerin
magnitude than adjustmentsinthe ISO, butasa percentage of areaload were generally largerthan
adjustmentsinthe ISO. ForPacifiCorp, these load adjustments were primarily for generation deviation
and automatictime error correction. Load adjustments by NV Energy were most frequently for
reliability based control and load forecast deviation.

Table E.1 Average frequency and size of load adjustments (July — September)
Positive load adjustments Negative load adjustments Average
Percent of Average Percent of | Percent of Average Percent of | hourly bias
intervals Mw total load | intervals Mw total load MW

California ISO

15-minute market 44% 471 1.4% 14% -274 1.1% 169

5-minute market 56% 438 1.4% 27% -300 1.1% 162
PacifiCorp East

15-minute market 5% 91 1.6% 42% -101 1.9% -38

5-minute market 9% 88 1.5% 63% -125 2.4% -71
PacifiCorp West

15-minute market 3% 38 1.5% 43% -49 2.2% -20

5-minute market 4% 42 1.7% 49% -58 2.6% -27
NV Energy

15-minute market 48% 132 2.3% 1% -171 3.6% 62

5-minute market 44% 95 1.7% 11% -83 1.7% 32

Aliso Canyon gas-electric coordination measures did not have a significantimpact on market
performance. Several temporary tariff amendments related to the restricted availability of the Aliso
Canyon natural gas storage facility were in effect during the third quarter. Duringthe quarter, ISO
operators did not use the gas burn nomogram constraints nor did they reserve internal transfer capacity
because of gas system limitations. Therefore, there was no need to consider suspending virtual bidding
or to deemtransmission paths uncompetitive.

The temporary tariff amendments further granted natural gas generators on the SoCalGas and San
Diego Gas and Electricsystems additional bidding flexibility. DMM'’s analysis indicates that there was no
systematicneedtoinclude the adders and thatin the few instances where there was same day gas
market variability, the additional flexibility was sufficient to cover most natural gas price variability.
Furthermore, while DMMdetermined thatthere was limited need forthese tools, we also found that
there was limited impact on bid cost recovery payments and that there appeared to be nosignificant
detrimental impacts to the market during the summer.
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In additiontothe measuresimplemented by the ISO, several other efforts and circumstances helped
manage the gas limitations and promote reliability. These includetighter natural gas balancingrules,
improved gas-electricoperator coordination, and relatively well-forecasted load and weather
conditions.

The ISO did not begin using an updated natural gas price index based on the next-day tradesin the day-
ahead marketduringthe third quarter. Thisfeature wasinsteadimplemented inlate Octoberafterthe
ISO received further clarification from the Federal Energy Regulatory Commission. The ISO has filed with
FERC for approval of an extension of most of the temporary provisions untilNovember 30, 2017. DMM
supports this effort and has filed additional recommendations forenhancing the ISO’s proposal with
FERC.
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1 Market performance

This section highlights key performance indicators of market performance in the third quarter.

Average day-ahead and real-time prices continued toincrease between June and July, but were
fairly constant through the summer. Thisis primarily aresult of higherloadlevels duringthe
summer months.

Pricesinthe day-ahead market were slightly higher than 15-minute market prices for most of the
quarter. However, 15-minute market prices were above day-ahead and 5-minute prices during
September.

Pricesinthe 5-minute market were significantly higher than day-ahead and 15-minute market prices
duringhours ending 17 through 20. This was mostly driven by tight supply conditions duringthese
hours while rampingto meetsummernetload peaks.

The frequency of price spikesinthe 15-minute marketincreased significantly to about 0.3 percent of
intervalsinthe third quarterfromlessthan 0.1 percentinthe last quarter. Thiswas largelydriven
by congestion onone dayin September.

In the day-ahead market, congestion was lowerwhen comparedtothe previous quarterandhada
smallimpact overall on aggregate load prices across the ISO. However, inthe real-time market,
congestion was higherthanthe previous quarterandincreased the Southern California Edison and
San Diego Gas and Electricareaprices by $0.40/MWh and $0.90/MWh, respectively. Much of the
congestion was the result of enforcement of operating procedures to mitigate for contingencies or
system conditions.

Ratepayerauction revenues from congestion revenue rights exceeded payments made by
ratepayers duringthe third quarter. However, on ayear-to-date basis, ratepayer payments
continued to exceed auction revenues. Congestion revenue rights auction revenuesin the first
three quarters of 2016 were $22 million less than congestion payments made to non-load-serving
entities purchasingthese congestion revenue rights. This represents $0.78 in auction revenues paid
to transmission ratepayers forevery dollar paid out to auctioned rights holders, up from $0.72 in the
firstthree quarters of 2015.

Profits made by financial entitiesin the first three quarters of 2016 from congestion revenue rights
totaled $19 million. Marketers made $2 millionin profits, while generating companies received S0.7
million.

Bid cost recovery payments were $19 million in the third quarter, compared to about $21 millionin
the previous quarterand $32 millionin the third quarter of 2015. Real-time bid costrecovery
remainsthe largest category of bid cost recovery and totaled about $15 million in the third quarter,
aboutthe same as the last quarter. AtS$2 million, day-ahead bid cost recovery payments were at
the lowest levels since 2013. Residual unitcommitment totaled about S1 million, significantly lower
than about $10 millioninthe third quarter of 2015.

Virtual supply outweighed virtualdemand by about 870 MW on average, compared to about
820 MW of netvirtual supplyinthe previous quarter. Total convergencebiddingrevenue, adjusted
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for bid cost recovery charges, was about $11.7 million in the third quarter, which increased from
about $4.5 millioninthe previous quarter.

1.1 Energy market performance

This section assesses the efficiency of the energy market based onan analysis of day-ahead and real-
time market prices. Price convergence between these markets may help promote efficient commitment
of internal and external generating resources.

Figure 1.1 shows average monthly system marginal energy prices duringall hours. Overall, average
prices were relatively constant during the quarter afterincreasing slightly fromJune. Monthly average
prices were similarto pricesinthe third quarter of 2015.

e Average day-ahead pricesincreased by about 44 percentduring the third quarter compared to the
second quarterlargely due to higherseasonal load. Day-ahead prices forthe quarter averaged
about $39/MWh during peak periods and $30/MWh during off-peak periods.

e 15-minute market pricesinthe third quarterincreased and tracked closely to day-ahead prices.
Average peak system pricesinthe 15-minute market were lower than day-ahead pricesinJuly and
August by about $2/MWh continuingtypical patterns observedinthe ISO. Average 15-minute
market prices during peak hoursin Septemberwere higher than day-ahead prices by about
$4/MWh. Off-peak 15-minute prices were lower than day-ahead pricesin all three months.

e Monthly average pricesinthe 5-minute market remained relatively stable at about $40/MWh during
peak periods and $28/MWh during off-peak periods.

Figure 1.2 illustrates system marginal energy prices on an hourly basisin the third quarter compared to
average hourly netload.! The pricesin thisfigure follow the netload pattern as energy prices were
lowest duringthe early morning, mid-day, and late evening hours, and were highest during the evening
peak hours. Lower prices duringthe middle of the day corresponded to periods when low-priced solar
generation was greatest, and thus low netdemand. Solargeneration continued to grow in the 1ISO
duringthe quarteras utility scale solarseta new record at around 8,400 MW on September14. As
additional solaris builtand interconnected with the system, netloads and average system prices during
the middle of the day decrease. This happensasa result of less expensive units setting price with lower
netdemand, includingsolarorotherrenewable resources.

Figure 1.2 also shows that average pricesinthe 15-minute market were very close to day-ahead prices
duringmost hours. Although there was convergence between these prices, the greatest differences
occurred during the late morning hours while solargeneration ramped up to peak output.

Average pricesinthe 5-minute market were as much as $14/MWh higherthan day-ahead and
15-minute market prices during hours ending 17 through 20. Duringthe quarter, these hoursfrequently
experienced tight supply conditions while ramping needs were greatest. This contributed to price spikes
inthe 5-minute market because of the narrow planning horizon and the significantamount of rampable
generation required to replace solar generation coming offline and increases in system loads toward the
evening peak.

I Netloadis calculated bytaking actualload and subtractingthe generation produced by wind and solar that is directly
connectedto thelSOgrid.
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Figure 1.1 Average monthly prices (all hours) —system marginal energy price
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1.2 Real-time price variability

Real-time market prices can be highly volatile with periods of extreme positive and negative prices.
Even a short period of extremely high orlow prices can have a significantimpact on average prices. In
some instances, extreme prices are the result of relaxingthe power balance constraintto resolve the
feasibility of the dispatch.

High prices

The frequency of high price spikes during the third quartersignificantly increased in the 15-minute
marketbecause of a relatively high frequency of price spikesin September. During this month, prices
above $250/MWh occurred during about 0.8 percent of 15-minute intervals across all aggregate load
areas. Thiswasthe highest monthly frequency since the 15-minute market was implemented in May
2014. Over60 percentof these September price spikes occurred during one day, September 26,
because of significant congestion associated with the Lugo-Miraloma 500 kV line to mitigate forline
contingencies.

The frequency of price spikes above $250/MWh in the 5-minute market decreased slightly compared to
the previous quarter but remained significantly higher than the third quarter of 2015. However, the
frequency of more extreme 5-minute prices largerthan $750/MWh increased from the previous
quarter, particularlyinJuly and September, when these prices were observedin 0.5and 0.4 percent of
intervals, respectively. During the majority of these intervals, eithersignificant congestion occurred or
the power balance constraint was relaxed because of insufficient upward ramping capacity.

Figure 1.3 shows the frequency of positive price spikes occurringinthe 5-minute market on an hourly
basis. Price spikesinthe 5-minute marketwere largely concentrated between hours ending 15 through
20. Duringthese hours, over 3 percent of 5-minute intervals had prices above $250/MWh during the
quarter. This outcome largely resulted from resource ramping limitations and subsequent tight supply
conditions duringintervals when system ramping needs were greatest. Duringthese intervals, steep
increasesinnetload can also exceed procured flexible ramping capacity used to ensure sufficient
ramping capacity is available in the 5-minute market.

Negative prices

The frequency of negative prices decreased significantly inthe 15-minute and 5-minute marketsinthe
third quarter compared to the prior quarter, which was consistent with increasesin seasonal load.
Figure 1.4 shows the frequency of negative prices occurringin the 5-minute market by month.2 Overall,
negative prices were more frequent during this quarter compared to the third quarter of 2015. Thiswas
largely driven by the month of September, when negative prices occurred in about 2 percent of intervals
inthe 15-minute marketand almost 5 percent of intervalsinthe 5-minute market. Negative prices
typically occurred between hours ending 9through 13 when netdemandislow and solargenerationis
on-line. New solar generation continued to come on-lineduring the quarter, settinganew peakrecord
of about 8,400 MW of generation, and averaged nearly 7,600 MW during midday hours. In the third
guarterof 2015 solargeneration averaged about 5,600 MW during midday hours.3

2 Correspondingvalues forthe 15-minute market s how a similar pattern but |lower percentagesof intervals.

3 Hours ending 11 through 16 were used to compute solar generation during midday hours. Theincrease in solar generation
from 2015 to 2016 reflects an increase inthe installed capadity.
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Figure 1.3 Hourly frequency of high 5-minute price spikes (July — September)
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1.3 Congestion

In the day-ahead market, congestion was lower when compared to the previous quarterand had a small
overall impacton load aggregation point prices across the ISO. However, inthe real-time market, the
congestion was higherthanthe previous quarterandincreased the Southern California Edison and San
Diego Gas and Electricarea prices by $0.40/MWh and $0.90/MWh, respectively. Constraints bound
more frequentlyinthe day-ahead thaninthe 15-minute market, but price impacts were greaterin the
15-minute market when congestion occurred.

1.3.1 Congestion impacts of individual constraints

Day-ahead congestion

The frequency and impact of congestionin the day-ahead marketwas low in the third quarterwhen
compared to the priorquarter.

In the PacificGas and Electricarea, the Path 15 constraint bound most frequently in the south-to-north
directionduringthe third quarterat 4 percentof all intervals. When Path 15 bound, itincreased Pacific
Gas and Electricarea prices by about $3/MWh and decreased Southern California Edison and San Diego
Gas and Electricarea prices by about $2/MWh. This congestion was primarily the result of planned
maintenance, and derates to provide areliability margin.

Similarly, inthe Southern California Edison area, the Lugo-Victorville 500 kV line and Path 26 in the
north-to-south direction bound most frequently at4 percentand 2 percent of intervals, respectively.
The Lugo-Victorville 500kV line bound during the quarter because an operating procedure was in effect
to mitigate forline contingencies following both planned outages and a forced outage related to the
Blue Cut Fire. Major price differences were observed while Path 26 bound whichincreased pricesinthe
Southern California Edison and San Diego Gas and Electricareas by about $4/MWh and $3/MWh,
respectively, and decreased prices by about $6/MWh in the Pacific Gas and Electricarea.

In the San Diego Gas and Electricarea, the constraint modeling the contingency of the Imperial Valley-

North Gila 500 kV line (7820_TL 230S_OVERLOAD_NG) bound most frequently atabout 4 percentof all

hours. While binding this constraintincreased San Diego Gas and Electricarea prices by about $4/MWh
and had noimpact on Southern California Edisonload area prices.

12 QuarterlyReport on Market Issues and Performance



De partment of Market Monitoring — Galifornia SO

November 2016

Table 1.1 Impact of congestion on day-ahead prices by load aggregation point in congested
hours
Frequency Qi1 Q2 Q3
Area |Constraint Ql | Q2 | Q3 PG&E SCE SDG&E | PG&E SCE SDG&E | PG&E SCE SDG&E

PG&E PATH15_S-N 2.3% 1.0% 4.3% $2.34  -$2.05 -$1.92 $4.04 -$332 -$3.10 $2.74 -$2.22 -$2.06
30055_GATES1 _500_30900_GATES _230_XF_11_P 1.6% $0.32 -$0.25 -$0.24
30915_MORROBAY_230_30916_SOLARSS _230_BR_2 _1 1.0% $1.96
6310_SOL3_NG_SuUM 1.4% 0.5% -$0.80 $0.65 $0.60 -$0.96 $0.76 $0.69
OMS 4059507 Path15_S_N 0.4% $2.39 -$1.78 -$1.65
OMS 3938352 LBN_S-N 0.3% $1.98 -$1.56 -$1.42
OMS 3969865 Path15_S_N 0.1% $3.46 -$2.78 -$2.60
6110_SOL10_NG 16.2% $0.07 -$0.07 -$0.07
OMS 3602720_Path15 8.3% $6.10 -$4.78 -$4.49
30915_MORROBAY_230_30916_SOLARSS _230_BR_2 _1 1.1% $2.01 -$2.06
LOSBANOSNORTH_BG 0.7% $4.60 -$3.80 -$3.52
30750_MOSSLD _230_30790_PANOCHE 230 BR_1 _1 28.6% $1.18 -$0.98 -$0.95
OMS 2592148 P15 HARD 1.8% $3.44  -$2.87 -$52.69
30060_MIDWAY _500_29402_WIRLWIND_500_BR_1 _2 0.5% $1.67  $1.40  $1.29

SCE 24086_LUGO _500_26105_VICTORVL_500_BR_1 _1 3.0% 3.8% -$1.75 $1.44 $1.07 -$1.07 $0.61 -$0.53
PATH26_BG 0.3% 1.9% -$2.54 $2.13 $2.01 -$5.77 $3.66 $3.45
24016_BARRE _230_25201_LEWIS _230_BR_1_1 2.2% 1.1% 1.8% -$1.15 $1.50 -$0.62 $0.90 $1.05 -$0.39 $0.53
24016_BARRE _230_24154_VILLAPK_230_BR 1 _1 6.1% 1.2% 1.8% -$1.05 $1.52 -$0.50 -$0.99 $1.08 $1.30 -$0.39 $0.48
24086_LUGO _500_24092_MIRALOMA 500_BR_3 _1 1.2% 0.5% -$4.23 $3.25 $4.72 -$2.63 $1.84 $2.83
24156_VINCENT _500_24155_VINCENT _230_XF_4 _P 3.7% $6.20 $4.41  $4.69
24156_VINCENT _500_24155_VINCENT _230_XF_1 _P 0.5% -$233  $193  $1.94

SDG&E 7820_TL 230S_OVERLOAD_NG 1.9% 2.4% 3.7% -$0.20 $2.13  -$0.25 $3.30 -$0.32 $3.66
OMS 4000872 DVSB_NG3 2.7% -$1.92
22256_ESCNDIDO_69.0_22724_SANMRCOS_69.0_BR_1 _1 0.9% -$3.28
22464_MIGUEL _230_22504_MISSION _230_BR_1 _1 0.8% $2.24
22464_MIGUEL _230_22504_MISSION 230_BR_2 _1 0.7% $3.24
22476_MIGUELTP_69.0_22456_MIGUEL _69.0 BR_1 _1 0.7% $8.52
22831_SYCAMORE_138_22832_SYCAMORE_230_XF_1 1.5% 5.2% 0.7% $2.35 $5.94 $3.64
Miguel _rerate_SOL2 0.4% $6.71
OMS 4143457 TL50004_NG 0.3% -$0.40 $6.74
OMS 4169254 _Cima-ELD-PISG_SCIT 0.3% -$6.42  $3.66 $4.78
OMS 4282482 CRY_NV_SCIT 0.3% -$4.43  $2.82 $3.55
OMS 4235148 TL50001_NG 0.2% -$0.56 $8.00
OMS 4216681 TL500010UT_NG 0.1% -$1.09 $13.44
22500_MISSION _138_22120_CARLTNHS_138_BR_1 _1 12%  5.4% $2.62 $3.21
22604_OTAY _69.0_22616_OTAYLKTP_69.0_BR_1 _1 3.2% $0.46
22464_MIGUEL _230_22468_MIGUEL _500_XF_81 5.0% 3.0% -$1.83 $11.38 -$1.62 $11.97
22820_SWEETWTR_69.0_22476_MIGUELTP_69.0_BR_1 _1 1.1% $6.99
OMS 3725346 IV_NGILA 1.1% -$1.10 $0.87 $1.20
22192_DOUBLTTP_138_22300_FRIARS _138_BR_1 _1 1.0% $5.09
OMS 3725348 50002_00S_TDM 0.7% $3.48
OMS 4079303 TL50001_NG 0.4% -$1.01 $12.95
22692_ROSCYNTP_69.0_22696_ROSE CYN_69.0_BR_1 _1 0.1% $89.43
1ID-SCE_BG 3.7% -$2.35
22462_ML60 TAP_138_22772_SOUTHBAY_138 BR_1 _1 2.5% $6.82
OMS 2319325 PDCI_NG 2.0% -$1.74 $1.43 $1.78
22464_MIGUEL _230_22472_MIGUELMP_1.0_XF_1 1.3% $1.14 $7.33
OMS 3624980 TL50001_NG 13% -$0.35 $4.20
24016_BARRE _230_24044_ELLIS 230 BR 4 _1 0.9% -$0.82 $3.88
OMS 3636555 McC-Vic_6510 0.9% -$3.55 $3.01 $3.66
24016_BARRE _230_24044_ELLIS 230 BR 1 _1 0.8% -$1.12 $5.31
22468_MIGUEL _500_22472_MIGUELMP_ 1.0_XF_80 0.6% -$1.03 $6.87
22464_MIGUEL _230_22461_MIGUEL60_138_XF_1 0.6% $3.17
24138 SERRANO 500 _24137_SERRANO 230 XF_2 P 0.3% 3466 $3.21  $6.61
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15-minute market congestion

Congestioninthe 15-minute market occurred less frequently thanin the day-ahead market, but often
had a largereffecton prices. Thisis typical of congestion patternsinthe real-time market and matches
patternsinrecentquarters. Table 1.2 shows the frequency and magnitude of 15-minute market
congestion forthe quarter.

In the PacificGas and Electricarea, Path 15 and Los Banos constraints bound most frequentlyin the
south-to-north direction during the third quarterat 1 percentand 0.4 percent of intervals, respectively.
When Path 15 bounditincreased Pacific Gas and Electricarea prices by about $10/MWh and decreased
Southern California Edison and San Diego Gas and Electricarea prices by $8/MWh. When the Los Banos
constraintboundinthe 15-minute marketitincreased Pacific Gas and Electricarea prices by about
S5/MWh and decreased Southern California Edison and San Diego Gas and Electricarea prices by about
$5/MWh. These constraints bound because of ratings limitations accounting for nearby outages.

In the Southern California Edison and San Diego Gas and Electricareas, the constraints which bound
most were Path 26 inthe north-to-south direction and the Southern California Import Transmission
(SCIT) nomogram (6510 SOL1_NG) at about 0.4 percent of intervals, respectively. When Path 26 bound,
it increased Southern California Edison and San Diego Gas and Electricarea prices by about $9/MWh and
decreased Pacific Gas and Electricarea prices by about $14/MWh. The constraint modeling Southern
Californiaimports bound to maintain reliability margin, and when it bounditincreased Southern
California Edison and San Diego Gas and Electricarea prices by about $27/MWh and $33/MWh,
respectively, and decreased Pacific Gas and Electricarea prices by about $15/MWh.

Table 1.2 Impact of congestion on 15-minute prices by load aggregation point in congested intervals

| Frequency | Qi | Q2 | Q3
Area |Constraint [ a1 Q2 Q3 | PGRE SCE SDG&E | PGR&E SCE SDGRE | PG&E SCE SDG&E
PG&E PATH15_S-N 0.3% 1.0% $1834 -$19.11 -$18.02 $9.61  -$8.14  -$7.60
LBN_S-N 0.4%  $0.00 $5.29  -$542  -$5.03
30055_GATES1 _500_30900_GATES _230_XF_11_P 0.3% $294 -$192 -$1.86
6110_SOL10_NG 2.0% $2.17 $0.70 $0.53
OMS 3602720_Path15 1.0% $11.53 -$10.07 -$9.46
30055_GATES1 _500_30900_GATES _230_XF_11 P 0.1% $11.75 -$7.62 -$7.41
PATH15_N-S 0.1% -$5.53  $4.49 $4.23
PATH15_BG 0.1% $9.16  -$8.12 -$7.64
30750_MOSSLD _230_30790_PANOCHE 230 BR 1 _1  2.2% $229 -$1.89 -$1.80
OMS 2592148 P15 HARD 0.2% $8.58 -$8.51 -$8.02
30060_MIDWAY _500_29402_WIRLWIND_500_BR_1_2 0.1% -$15.84 $13.89 $12.80
SCE PATH26_N-S 0.1% 0.5% 0.4% -$1453 $12.27 $11.57 -$29.51 $19.67 $1851 -$13.58 $9.20 $8.66
24086_LUGO _500_24092_MIRALOMA_500_BR_3 _1 02% 0.2% -$9.31  $12.57 $16.40 -$69.81 $77.74 $101.69
7750_DV2_N2DV500_NG 0.1% $17.31
24091_MESA CAL_230_24158 WALNUT _230 BR_1 _1 0.1% -$82.08 $78.34 $130.30
24138_SERRANO _500_24137_SERRANO _230_XF_2 P 0.1% -$6.24  $7.22  $21.69
24086_LUGO _500_26105_VICTORVL_500_BR_1 _1 0.1% $10.54 $16.70 $16.49
24016_BARRE _230_24154_VILLAPK_230_BR_1 _1 0.4% -$1.51  $8.20  $1.09
SDG&E 6510 SOL1_NG 0.4% -$15.38  $27.49  $32.99
OMS 4162323 Miguel Bk 80 SOL 3 0.2% $32.13
7820_TL 230S_OVERLOAD_NG 03% 04% 02% -$1.23 $26.61 -$0.57 $0.40 $13.62 -$0.50 $19.41
22464_MIGUEL _230_22468_MIGUEL _500_XF_81 11% 05% 0.1% $28.79 $26.91 -$34.54 $35.85 $99.83
22468_MIGUEL _500_22472_MIGUELMP_1.0_XF_80 01% 03% 0.1% $33.98 -$1.27 -$1.48 $15.99 $35.56
OMS 4282482 CRY_NV_SCIT 0.1% -$51.35 $73.06 $82.29
22476_MIGUELTP_69.0_22456_MIGUEL _69.0_BR_1 _1 0.1% $24.16
Miguel_rerate_SOL2 0.1% $33.10
22356_IMPRLVLY_230_20118 ROA-230 230 BR_.1_1  0.3% 0.1% $24.44 $21.90
92320_SYCATP1_230_22832_SYCAMORE_230_BR_1 _1 0.1% $34.60
22500_MISSION _138_22120_CARLTNHS_138_BR_1 _1 0.3% $11.50
OMS 2319325 PDCI_NG 0.4% -$23.09 $54.26 $59.95
11D-SCE_BG 0.3% -$7.05
OMS 3716078 Cry-McC_6510 0.3% -$5.30  $14.20 $16.15
22462_ML60 TAP_138_22772_SOUTHBAY 138 BR 1 1 0.2% $23.74
24016_BARRE _230_24044_ELLIS _230 BR 4 _1 0.1% -$4.37 $26.82
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1.3.2 Impact of congestion on average prices

This section provides an assessment of differences between overall average regional prices in the day-
ahead and 15-minute markets caused by congestion between different areas of the ISO system. Unlike
the analysis providedinthe previous section, which focused on only hours where congestion was
present, this assessmentis based on the average congestion component as a percent of the total price
duringall congested and non-congested intervals. This approach shows the impact of congestion when
takinginto account both the frequency with which congestion occurs and the magnitude of the impact.*
The congestion price impact differs across load areas and markets.

The impact of congestion on each pricingnode in the ISO system can be calculated by summingthe
product of the shadow price of that constraintand the shift factor for that node relative to the
congested constraint. This calculation can be done forindividual nodes, as well asfor groups of nodes
that represent differentload aggregation points orlocal capacity areas.

Day-ahead price impacts

Table 1.3 shows the overall impact of day-ahead congestion on average pricesin each load areaduring
the quarter by constraint.> Asshowninthe table, the impact of congestion on the load area prices was
minimal. The constraintthatbound mostfrequently duringthe quarter was Path 15, which boundinthe
south-to-north direction as aresult of, forexample, large amounts of solar generation and because of
operatoradjustments to account for outages.

4This approachidentifies price differencescaused by congestion and does not include price differences that result from
transmission losses at different locations.

5 Details on constraints with shift factors less than two percent have been grouped inthe ‘other’ category.
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Table 1.3 Impact of congestion on overall day-ahead prices
PG&E SCE SDG&E

Constraint $/MWh Percent |$/MWh Percent |$/MWh Percent
PATH15_S-N $0.12  0.34% -$0.10 -0.28% -$0.09 -0.25%
PATH26_BG -$0.11 -0.31% $0.07 0.20% $0.07 0.18%
7820_TL 230S_OVERLOAD_NG -$0.01 -0.03% $0.13  0.38%
22476_MIGUELTP_69.0_22456_MIGUEL _69.0 BR_1 1 $0.06  0.16%
OMS 4000872 DVSB_NG3 -$0.05  -0.14%
OMS 4169254 _Cima-ELD-PISG_SCIT -$0.02 -0.06% $0.01 0.03% $0.02  0.04%
24086_LUGO _500_24092_MIRALOMA_500 BR_3 1 -$0.01 -0.03% $0.01 0.02% $0.01  0.04%
24086_LUGO 500 26105 _VICTORVL_500 BR_1 1 -$0.01 -0.02% $0.00 0.01% -$0.02 -0.06%
22256_ESCNDIDO_69.0_22724_SANMRCOS_69.0 BR_1 1 -$0.03  -0.08%
OMS 4282482 CRY_NV_SCIT -$0.01 -0.03% $0.01 0.02% $0.01  0.03%
22831_SYCAMORE_138_22832_SYCAMORE_230_XF_1 $0.03  0.07%
Miguel _rerate_SOL2 $0.02  0.07%
OMS 4059507 Path15 S N $0.01 0.03% -$0.01 -0.02% -$0.01 -0.02%
OMS 4143457 TL50004_NG $0.00 0.00% $0.02  0.06%
22464 MIGUEL _230_22504_MISSION 230 BR 2 1 $0.02  0.06%
30915_MORROBAY_230 30916 _SOLARSS 230 BR_2 1  $0.02 0.06%

22464 MIGUEL 230 22504 _MISSION 230 BR_1 1 $0.02  0.05%
24016 _BARRE 230 25201 LEWIS 230 BR_1 1 -$0.01 -0.02% $0.01  0.03%

OMS 3938352 LBN_S-N $0.01 0.02% -$0.01 -0.01% $0.00 -0.01%
OMS 4235148 TL50001_NG $0.00 0.00% $0.02  0.04%
24016 _BARRE 230 24154 VILLA PK_230 BR 1 1 -$0.01 -0.02% $0.01  0.02%

30055_GATES1 _500_30900_GATES 230 XF_11 P $0.01 0.02% $0.00 -0.01% $0.00 -0.01%
OMS 4216681 TL500010UT_NG $0.00 0.00% $0.01  0.03%
6310_SOL3_NG_SUM -$0.01 -0.02% $0.00 0.01% $0.00 0.01%
OMS 3969865 Path15 S N $0.01 0.01% $0.00 -0.01% $0.00 -0.01%
Other $0.02 0.06% $0.00 0.00% $0.04 0.12%
Total -$0.01 0.0% $0.01 0.0% $0.27 0.75%

15-minute price impacts

Table 1.4 shows the overall impact of 15-minute congestion on average pricesin eachload area in the
quarter by constraint.® Congestion during the quarterincreased San Diego Gas and Electricand
Southern California Edison area prices by about $0.90/MWh (2 percent) and $0.40/MWh (1 percent),
respectively, and decreased Pacific Gas and Electricarea prices by about $0.26/MWh (0.75 percent).
Major drivers of congestioninthe Southern California area were the Lugo-Miraloma 500 kV and Mesa-
Walnut 230 kV lines. Lugo-Miraloma 500 kV bound due to the enforcement of an operating procedure
to mitigate forline contingencies and the Mesa-Walnut 230 kV line was congested because of the
nearby Blue Cut Fire on August 16.

6 Details on constraints with shift factors less than two percent have been grouped inthe ‘other’ category.
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Table 1.4 Impact of congestion on overall 15-minute prices
PG&E SCE SDG&E
Constraint S/MWh Percent [S/MWh Percent |S/MWh Percent

24086_LUGO _500_24092_MIRALOMA 500 BR 3 1  -$0.12 -0.36% $0.14 0.39% $0.18 0.48%
24091 MESA CAL 230 24158 WALNUT 230 BR.1 1  -$0.09 -0.25% $0.08 0.23% $0.14 0.37%

6510 SOL1_NG -$0.06 -0.16% $0.10 0.28% S$0.12 0.31%
PATH15_S-N $0.10 0.29% -50.08 -0.23% -$50.08 -0.21%
OMS 4282482 CRY_NV_SCIT -50.06 -0.18% $0.09 0.25% S$0.10 0.26%
22464_MIGUEL 230 22468 _MIGUEL 500 XF_81 $0.01 -0.03% $0.01 0.03% $0.13 0.34%
PATH26_N-S -50.05 -0.16% $0.04 0.10% S$0.04 0.09%
OMS 4162323 Miguel Bk 80 SOL 3 $0.08 0.20%
24156_VINCENT _500 24155 VINCENT 230_XF_3 $0.02 -0.06% $0.02 0.06% $0.02 0.05%
LBN_S-N $0.02 0.06% -$0.02 -0.06% -$0.02 -0.05%
22468_MIGUEL 500 _22472_MIGUELMP_1.0_XF_80 $0.04 0.12%
Miguel_rerate_SOL2 $0.04 0.10%
7820 _TL230S_OVERLOAD_NG $0.00  0.00% $0.03  0.09%
22476_MIGUELTP_69.0 22456_MIGUEL 69.0 BR 1 1 $0.03  0.08%
92320 _SYCATP1_230 22832 SYCAMORE_230 BR 1 1 $0.03  0.07%
24138 SERRANO 500 24137 SERRANO 230 XF 2 P  $0.00 -0.01% $0.00 0.01% $0.01 0.04%
30055_GATES1 _500_30900_GATES _230 XF_11 P $0.01 0.03% -$0.01 -0.02% -$0.01 -0.02%
7750_DV2_N2DV500_NG $0.02  0.06%

22356_IMPRLVLY 230 20118 ROA-230 230 BR_1 1 $0.02  0.06%
Other $0.03 0.08% $0.01 0.04% $0.01 0.02%
Total -$0.26 -0.75% $0.40 1.13% $0.90 2.39%

1.4 Bid cost recovery

Estimated bid cost recovery payments forthe third quartertotaled about $19 million. Thisisa
significant decrease from about $32 million paid during the third quarter of 2015, and a decrease from
$21 million paid during the second quarter of 2016.

Bid cost recovery attributed to the day-ahead market totaled just $2 million, whichis the lowest
quarterly value since 2013. Also, bid cost recovery payments forresidual unitcommitmentwere lowat
justoverS1 million. Inthe third quarter of last year, payments for residual unit commitment costs
approached $10 million, which accounts for most of the year-over-year decreasein total payments.
Real-time payments continued to make up the majority of bid cost recovery payments atabout $15
millionin the third quarter, which remained at about the same level as the prior quarter.

A significantamount of the real-time bid cost recovery payments occurred on a small number of days
throughoutthe quarter when loads were high orexpectedto be high and expensive units were
committed inthe real-time market. Onsome of these days there were significant differencesin day-
aheadload forecasts compared to real-time loads. These differences canincrease real-time exceptional
dispatches, particularly for units with faster ramping capability, and thus increase the total amount of
real-time bid cost recovery payments made.
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Figure 1.5 Monthly bid cost recovery payments’
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1.5 Convergence bidding

Participants engagingin convergence bidding continued to earn positive returnsinthe third quarter.
Netrevenuesfromthe marketinthese three months were about $12.6 million. This was the highest
guarterly netrevenue sincevirtual bids switched from settling against the 5-minute real-time prices to
the 15-minute real-time pricesin 2014. Virtual supply generated netrevenues of about S5 million, while
virtual demand generated netrevenues of about $7.6 million. Total payments to convergence bidders
decreasedtoabout $11.7 million afteraccounting for $0.9 million of virtual bidding bid cost recovery
charges.

Offsetting virtualdemand with supply bids at different locations profits from higher anticipated
congestion between these locationsin the real-time market. Thistype of offsetting bid represented
about 45 percentof all accepted virtual bids inthe third quarter, down from 51 percentinthe previous
quarter.

Total hourly trading volumes wereabout the same in the third quarter at about 3,200 MW. Virtual
supply averaged around 2,000 MW while virtual demand averaged around 1,200 MW during each hour
of the quarter, similarto the previous quarter.

"The reported monthly figures for bid cost recoveryinthe third quarter have been adjusted to correct fora known software
issue. Thisissueis currentlybeingcorrected bythe I1SO settlements team.
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Revenues formost of the third quarter were positive for netvirtual supply positions as prices were
generally higherinthe day-ahead market than the 15-minute market.® However, a higherfrequency of
price spikesinthe 15-minute marketin Septemberled to virtual demand positions being profitable for
the quarterand reduced the profitability of virtual supply positions.

1.5.1 Convergence bidding trends

Total hourly trading volumes wereabout the same inthe third quarter compared to the second quarter
at about 3,200 MW. On average, about 43 percentof virtual supply and demand bids offered into the
market clearedinthe third quarter, which is down from 49 percentinthe previous quarter.

Cleared hourly volumes of virtual supply outweighed cleared virtual demand by around 870 MW on
average, whichissimilartothe level of netvirtual supplyinthe previous quarter. Virtual supply
exceeded virtual demand during both peak and off-peak hours by about 810 MW and 1,000 MW,
respectively. On average forthe quarter, netcleared virtual demand exceeded net cleared virtual
supplyinonlyhourending21. Inthe remaining 23 hours, netcleared virtual supply exceeded net
clearedvirtual demand. The highest net cleared virtual supply hourwas hour 10 at over 1,500 MW.

Convergence biddingis designed to align day-ahead and real-time prices when the net market virtual
positionis directionally consistent (and profitable) with the price difference between the two markets.
For the quarter, net convergence bidding volumes were consistent with price differences between the
day-ahead andreal-time markets foran average of 18 hours.

Offsetting virtual supply and demand bids

Market participants can hedge congestion costs or earn revenues associated with differencesin
congestion between different points within the ISO system by placing virtual demand and supply bids at
different locations during the same hour. These virtual demand and supply bids offset each otherin
terms of system energy and are not exposed to bid cost recovery settlement charges. When virtual
supply and demand bids are paired in this way, one of these bids may be unprofitableindependently,
but the combined bids may break even or be profitable because of congestion differences between the
day-ahead and real-time markets.

Offsetting virtual positions accounted foran average of about 710 MW of virtual demand offset by 710
MW of virtual supplyin each hour of the quarter. These offsetting bids represented about 45 percent of
all cleared virtual bidsinthe third quarter, down from about 51 percentin the previous quarter. Thisis
the lowest quarterly proportion observed in the past three years, and continued adownward trend in
the proportion of offsetting bids in the market.

8 Foradditional background please refer to Section 3.6 Convergence bidding in the Q4 2014 Report on Market Issues and
Performance: http://www.caiso.com/Documents/2014FourthQuarterReport Ma rketlssuesandPerformance March2015.pdf.
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1.5.2 Convergence bidding revenues

This section highlights sources of net revenues (or payments) received (or paid) by convergence bidders
inthe third quarter. Similartothe previous quarter, convergence bidding participants earned positive
revenue. Netrevenuesinthe third quarter were about $12.6 million from revenue collected on both
virtual supply and demand positions.

Figure 1.6 Total monthly net revenues paid from convergence bidding
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Figure 1.6 shows total monthly netrevenuesforcleared virtual supplyand demand. Thisfigure shows
the following:

Monthly netrevenues duringthe third quartertotaled about $12.6 million, compared to about $9.7
millionin the same quarterin 2015, and about $6.4 million duringthe previous quarter. Thisisthe
highest quarterly netrevenue sincevirtual bids switched from settling against the 5-minute real-
time pricestothe 15-minute real-time pricesin 2014.

Virtual supply was profitable in all three months of the quarter. Virtual supply revenues were most
significantin August as day-ahead prices were generally higherthan 15-minute market prices. In
total, virtual supply generated net revenues of about $5 million during the quarter.

Virtual demand netrevenues were negative inJuly and August but were very high in September.
This was primarily driven by asingle day where congestion on the Lugo-Miraloma 500 kV line
resultedin price spikesinthe 15-minute market. Intotal, virtual demand generated net revenues of
around $7.6 million duringthe quarter.
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e Convergence bidderswere paid about $11.7 million after subtracting bid cost recovery charges of
$0.9 millionforthe quarter.® Bid cost recovery charges were about $0.2 million, $0.2 million and
$0.5 millioninJuly, August and September, respectively.

Net revenues and volumes by participant type

Table 1.5 compares the distribution of convergence bidding cleared volumes and netrevenuesin
millions of dollars among different groups of convergence bidding participantsin the third quarter.'! As
showninTable 1.5, financial entities represented the largest segment of the virtual bidding marketin
terms of volume, accountingforabout 61 percent of volume and about 57 percent of settlement
revenue. Marketersrepresented only about 23 percent of the trading volumes, butabout 42 percent of
the settlementrevenue. Generation owners and load-serving entities represented asmaller segment of
the virtual marketin terms of volumes (about 16 percent) and an even smaller segment of settlement
dollars (about 2 percent).

Table 1.5 Convergence bidding volumes and revenues by participant type (July — September)
Average hourly megawatts Revenues\Losses ($ million)
Trading entities Virtual Virtual Virtual Virtual

demand supply Ui demand supply Ui
Financial 850 1,098 1,948 $3.44 $3.73 $7.17
Marketer 276 452 727 $4.18 $1.07 $5.25
Physical load 6 360 365 $0.01 $0.20 $0.21
Physical generation 22 113 135 -$0.05 $0.03 -$0.01
Total 1,153 2,022 3,175 $7.6 $5.0 $12.6

9 Furtherdetailon bid cost recoveryand convergence biddingcanbe found here, p.25:
http://www.caiso.com/Documents/DMM_ Q1 2015 Report Final.pdf.

10 The Business Practice Manual configuration guide hasbeen updated for CC6806, day-ahead residual unit commitmenttier 1
allocation, to ensure that the residualunit commitment obligations do not receive excess residualunit commitmenttier 1
charges orpayments. Foradditional information on how thisallocation mayimpact bid cost recovery, referto page 3: BPM
Change Management Proposed Revision Request.

11 DMM has defined financial entities as particpants who own no physical power and participate inthe convergence bidding
and congestion revenue rights markets only. Physical generationandload are represented by participants that primarily
participatein the ISO markets as physical generators and | oad-serving entities, respectively. Marketers include participants
on the interties and participants whose portfolios are not primarily focused on physical or financial participationinthe SO
market.
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1.6 Congestion revenue rights

As discussed in DMM’s 2015 annual report, since 2012 electricratepayers—who ultimately pay forthe
cost of transmission managed by the ISO—received an average of about $130 million less peryearin
revenues from the congestion revenue rights auction compared to the congestion payments made to
entities purchasing these rights.2 Duringthe first three quarters of 2016, congestion revenue rights
auction revenues were $22 million less than congestion payments made to non-load-serving entities
purchasing these congestion revenue rights. Thisrepresents $0.78 in auction revenues paid to
transmission ratepayers forevery dollar paid out to auctioned rights holders, up from $0.72 in the first
three quarters of 2015.

Background

Congestionrevenue rights are paid (or charged), foreach megawatt held, the difference between the
hourly day-ahead congestion prices atthe sink and source node definingthe right. These rights can
have monthly or seasonal (quarterly)terms, and caninclude on-peak or off-peak hourly prices.
Congestionrevenue rights are allocated to entities servingload. Congestion revenuerights canalso be
procuredin monthly and seasonal auctions.

The owners of transmission—or entities paying for the cost of building and maintaining transmission—
are entitled to congestion revenues associated with transmission capacity in the day-ahead market. In
the ISO, most transmissionis paid for by ratepayers of the state’s investor-owned utilities and other
load-serving entities through the transmission access charge (TAC). 22 The ISO charges load-serving
entities the transmission access charge in orderto reimburse the entity that builds each transmission
line forthe costs incurred.

Load-serving entities then pass that transmission access charge through to ratepayersin their
customers’ electricity bill. Therefore, these ratepayers are entitled to the revenues from this
transmission. When auctionrevenues are less than the payments transferred to other entities
purchasing congestionrevenue rights at auction, the difference between auction revenues and
congestion payments represents aloss, whichis paid out fromthe day-ahead congestionrent. The
losses therefore cause ratepayers, who ultimately pay forthe transmission, to receiveless than the full
value of their day-ahead transmission rights.

As explainedin DMM’s 2015 annual report, DMM believes that the ratepayer gains orlosses from the
auctionisthe appropriate metricforassessingthe congestion revenuerightauction.
Analysis of congestion revenue right auction returns

As described above, the performance of the congestion revenuerights auction can be assessed by
comparing the auction revenues ratepayers received to the ratepayer payments to non-load-serving

12 2015 Annual Report on Market Issues and Performance, Department of Market Monitoring, May 2016, pp. 182-190, 225-226:
http://www.caiso.com/Documents/2015AnnualReportonMarketlssuesand Performance.pdf.

13 Some I1SO transmission is built or owned by other entities such as merchant transmission operators. The revenuesfrom
transmission not owned or paid for by load-serving entities gets paid directly to the owners through transmission ownership
rights or existing transmission contracts. The analysisinthis section is not applicable to this transmission. Instead, this
analysis focuses ontransmission thatis owned or paid for by load-serving entities only.

14 2015 Annual Report on Market Issues and Performance, De partment of Market Monitoring, May 2016, pp. 182-190:
http://www.caiso.com/Documents/2015AnnualReportonMarketlssuesand Performance.pdf.
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entities purchasing congestion revenuerightsin the auction. Note that payments and chargesto
ratepayers are through load-serving entities. Figure 1.7 comparesthe following:

e auctionrevenuesreceived by ratepayers from non-load-serving entities purchasing congestion
revenue rightsinthe auction (blue bars on left axis);

e netpaymentsfromratepayerstonon-load-serving entities purchasing congestion revenuerightsin
the auction (green bars on leftaxis); and

e auctionrevenuesreceived by ratepayers as a percentage of the net payments to non-load-serving

entities purchasing congestion revenuerightsin the auction (yellow line on right axis).

Ratepayerslost $22 millioninthe first three quarters of 2016 as a result of congestion payments made

to auctioned congestion revenue rights in excess of auction revenues. This was a decrease fromthe
nearly $39 million ratepayers lostin the first three quarters of 2015.

Auctionrevenues as a percent of payments were 78 percentin the first three quarters of 2016, up from
72 percentinthe firstthree quarters of 2015. This was because auction revenuesfell less than
ratepayer paymentstoauctioned rights. Auctionrevenuesfell 24 percentin 2016 to $78 millionfrom
$102 millionin 2015. Ratepayerpaymentsto auctioned rightsfell 30 percentin 2016 to $100 million
from $142 millionin 2015.

Figure 1.7

$200
$180
$160
$140
$120

$100

S millions

$80
$60
$40
$20

$0

Congestion revenue rights revenues and payments to non-load-serving entities

140%
B Auction revenues received by ratepayers

I Payments to auctioned CRRs 120%

Auction revenues as a percent of payments
100%

80%

60%

40%

Percent of auctioned CRR payments

20%

0%

Q2 Q3 Q4 Q1 Q2 Q3 Q4 Ql Q2 Q3

2014 2015 2016

Q1

Figure 1.8 through Figure 1.11 show quarterly auctionrevenues paid to entities purchasing rightsin the
auction compared to paymentsthey received broken out by the following entity types:

e Financial entities participate in the ISO markets only through the convergence biddingand
congestion revenue right products.
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o Marketers participate inthe ISO energy markets primarily through intertietransactions ratherthan
generatorsorloadsinternal tothe I1SO.

e Physical generation and load have generators and loads within the ISO footprint.
As shownin Figure 1.8 through Figure 1.11, duringthe firstthree quarters of the year:

e Financial entities continued to have the highest profits amongall entity types at $19 million. This
was down from $42 millioninthe firstthree quarters of 2015. Marketer profits were $2 million, up
froma S5 millionlossin 2015. Generator profits were $0.7 million, down from $3millionin 2015.

e Financial entities paid the least auction revenue per dollar of payments received at 69 cents per
dollar. Thiswas up from 48 centsinthe firstthree quarters of 2015. Marketers paid 93 cents, down
from 112 centsin 2015. Generators paid 91 cents, up from 84 centsin 2015.

e Load-servingentities, on net, continued to sell rights into the auction from theirexplicit bidding.
Load-serving entities gained about $4 million from rights they explicitly sold in the auctionin the
firstthree quarters of 2016, down from $14 millioninthe first half of 2015.

Figure 1.8 Congestion revenue rights auction revenues and payments (Financial entities)
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Figure 1.9 Congestion revenue rights auction revenues and payments (Marketers)
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Figure 1.10 Congestion revenue rights auction revenues and payments (Generators)
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Figure 1.11 Congestion revenue rights auction revenues and payments (Load-serving entities)
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Potential improvements to the congestion revenue rights auction

DMM believes that the trend of revenues beingtransferred from electricratepayers to other entities
warrants reassessingthe standard electricity market design assumption that ISOs should auction off
excess transmission capacity remaining after the congestion revenue right allocations. DMM continues
to recommendthatthe ISO begin to assess thisissue. DMM'’s last quarterly report outlined a potential
approach foraddressing thisissue by modifying the congestion rights auction into a market for
congestion revenue rights based on bids submitted by entities willing to buy or sell congestion revenue
rights.

In response to DMM'’s recommendation atthe June 2016 Board meeting, ISO managementindicated the
ISOwould considerschedulinganinitiativeon thisissue as part of the next stakeholderinitiative catalog
processinthe fall of 2016. The ISO is currently considering a potential initiative on congestion revenue
rights auction modifications that could include DMM'’s recommendations as part of the stakeholder
initiative catalogfor 2017.

15Q2 2016 Report on Market Issues and Performance, Department of Market Monitoring, August 22, 2016, p. 56:
http://www.caiso.com/Documents/2016SecondQuarterReportMarketlssuesand Performance.pdf.
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2 Energy imbalance market

This section coversthe energy imbalance market performance duringthe third quarter. Key
observations and findings include the following.

e Congestion continuedto be veryinfrequent betweenthe ISO, PacifiCorp Eastand NV Energy areas,
and the energy imbalance market continues to be an efficient tool to manage generationin the real-
time marketinthese areas. Asa result, real-time prices continue to be fairly uniform between the
ISO and these energy imbalance market areas.

o Thefrequency of intervalsinwhich the powerbalance constraint or flexible ramping constraint was
relaxed remained very low during the quarter foreach market.

e Theavailable balancing capacity mechanism, which was implemented on March 23, 2016, continued
to have a limited impact on market outcomesin the third quarter. NV Energy offered available
balancing capacity into the marketfor most hours in the third quarter, while PacifiCorp East and
PacifiCorp West did soinfrequently.

2.1 Energy imbalance market performance

Energy imbalance market prices

The load settlement price is an average of 15-minute and 5-minute prices, weighted by the amount of
estimatedload imbalance in each of these markets.® The 15-minute market prices are weighted by the
imbalance between base load and forecasted load in the 15-minute market, and the 5-minute prices are
weighted by the imbalance between forecasted load in the 15-minute marketand forecasted load inthe
5-minute market.?’

Figure 2.1 shows hourly average settlement prices during the third quarterin PacifiCorp East, PacifiCorp
West, Southern California Edison (SCE), and the Pacific Gas and Electric (PG&E) areas as well asthe
range of bilateral trading hub prices DMM uses as an additional benchmark forenergy imbalance market
prices.18

Between hours 17 through 20, high system prices above $250/MWh inthe ISO duringthe quarter
occurred duringabout 3 percent of intervalsinthe 5-minute market and about 2 percent of intervalsin
the 15-minute market. Whenthereis no congestion between the regions, local pricesinthe energy
imbalance markettendedto be setclose tothe system price. However, during peakload hours, high
system pricestended toincrease generation from PacifiCorp East and PacifiCorp West, where

16 Bysiness Practice Manual Configuration Guide: Real-Time Price Pre-calculation, Settlements and Billing, October 29, 2015:
https://bpmcm.caiso.com/BPM%20Document%20Library/Settlements%20and %20Billing/Configuration%20Guides/Pre -
Calcs /BPM%20-%20CG%20PC%20Real%20Time%20Price 5.13.doc.

17 Duringthe quarter, settlement prices in the energyimbalance market were weighted more on prices in the 15-minute
market (about 59 percent) andless on prices inthe 5-minute market (about 41 percent).

18 The bilateral trading hub price range is calculated using the range of index price results between the ICE and Powerdex
indices. ForPacifiCorp, the bilateralhub price re presents an average of prices for four major western tradinghubs (California
Oregon Border, Mid-Columbia, PaloVerde and Four Corners). The NV Energybilateral hub price represents anaverage of
prices fortwo major western trading hubs (Mead and Mid-Columbia).
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generationisrelatively less expensive, which caused regional congestion in these areas. Thisresultedin
the price separation observedin Figure 2.1between the ISO, PacifiCorp East, and particularly PacifiCorp
West during peakload hours.

Figure 2.2 provides the same information forsettlement pricesin NV Energy and the Southern California
Edison area. Because of large transfer capabilities and little congestion between the ISO and NV Energy,
average settlement pricesin NV Energy during the quarter were reflective of system conditionsin the
ISO depicted by the Southern California Edison prices.

Settlement pricesin PacifiCorp West did not reflect pricesinthe ISO as closely as NV Energy and
PacifiCorp East prices because of less available transmission between the two areas. During many of the
intervals between hours 17 through 20, when prices were highestinthe ISO, transmission between the
ISO from PacifiCorp Westreachedits limit. Thisresultedinlocal resources setting the price in PacifiCorp
Westinstead of system prices reflecting shortage conditions.

Settlement pricesin PacifiCorp East averaged about $27/MWh during the third quarter, while pricesin
PacifiCorp West averaged about $25/MWh. Settlement pricesin NV Energy were about $31/MWh
duringthe third quarter, compared with $37/MWh for Southern California Edison. Pacific Gasand
Electricsettlement prices averaged around $35/MWh during the quarter.

Figure 2.1 Hourly settlement and bilateral trading hub prices — PacifiCorp
(July — September)
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Figure 2.2 Hourly settlement and bilateral trading hub prices — NV Energy
(July — September)
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Duringthe quarter, the powerbalance constraint was relaxed very infrequently in all energy imbalance
marketareas in the 15-minute and 5-minute markets. Whenthe power balance constraintisrelaxed
due to insufficient upward ramping capacity, prices could be set using the $1,000/MWh penalty price for
this constraint. Duringthe third quarter, power balance constraintrelaxationsin the 15-minute market
were limited to NV Energy and PacifiCorp West where they occurred during less than 0.1 percent of
intervals. Inthe 5-minute market, the powerbalance constraint was relaxed in less than 0.2 percent of
the time in each of the energyimbalance marketareas duringthe quarter. The available balancing
capacity mechanism, described laterin this section, appeared to have aminimal impactonthe
frequency of power balance constraint relaxations.

The flexible ramping constraint was also relaxed relatively infrequently in all energy imbalance market
areas duringthe quarter. Whenthis constraintis not metand isrelaxed, ashadow price issetat or near
$60/MWh, resultinginincreased 15-minuteenergy prices. In PacifiCorp Eastand PacifiCorp West, the
flexible ramping constraintwas relaxedinlessthan 1 percent of 15-minute intervalsin both PacifiCorp
areas and about 2.5 percent of 15-minute intervalsin NV Energy.

Overall, the low frequency of constraint relaxations kept energy imbalance market pricesin the third
guarternear or below the bilateral trading hub price range. Duringthe quarter, average 15-minute
market pricesin PacifiCorp Eastand PacifiCorp Westas well as 5-minute market pricesin all three
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energyimbalance marketareasfellwithin or below the representative bilateral trading hub price range.
Average 15-minute market prices for NV Energy tracked slightly above this range.®

Energy imbalance market congestion

As showninTable 2.1, the frequency of congestion in the energy imbalance market has been extremely
low, even afteranincreased number of constraints were enforced following FERC’s November 19, 2015,
Order.? For all quarters since the implementation of the energy imbalance marketinternal congestion
occurredin lessthan 0.5 percent of intervalsin all areas, exceptin PacifiCorp East where internal
congestion was somewhat more frequent during some quarters.

Persistentlow congestion may potentially be aresult of the following:

e Each energyimbalance marketarea may be incorporating some degree of congestion management
intheirprocess when making forward unit commitments and developing base schedules.

e Bidsmay be structuredinsuch a way as to limitorprevent congestion withinan energyimbalance
marketarea.

e Withinthe PacifiCorp areas, physical limits on local constraints, which are modeled in the full
network model, may not be fully reflective of contractual limits that may be enforced through
generating base schedules and the amount offered from some resources.

These reasons may be more possible because most of the generation within each energy imbalance
marketarea isscheduled by asingle entity.

Table 2.1 Percent of intervals with congestion on internal EIM constraints

2014 2015 2016
Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3

15-minute market (FMM)

PacifiCorp East 0.1% 0.2% 0.2% 0.5% 2.6% 2.2% 0.2% 1.3%
PacifiCorp West 0.1% 0.0% 0.0% 0.2% 0.1% 0.1% 0.0% 0.1%
NV Energy 0.0% 0.0% 0.1% 0.3%
5-minute market (RTD)

PacifiCorp East 0.0% 0.3% 0.2% 0.4% 2.3% 2.2% 0.2% 1.3%
PacifiCorp West 0.1% 0.0% 0.0% 0.1% 0.1% 0.1% 0.0% 0.0%
NV Energy 0.0% 0.0% 0.2% 0.3%

1 While we showthe bilateral trading hubs for reference, theyare not a perfect comparison. Forinstance, the hour-to-hour
variationinbilateral trading pricesis lessvariable because bilateral tradesare typicallynot as granularas trades inthe energy
imbalance market. Furthermore, EIM prices reflect real-time operational limitations, including rampinglimitations, which
maynotbe accuratelyreflectedin the day-ahead bilateral tradinghub indices.

20 Order on Proposed Market-Based Tariff Changes, November 19, 2015, ER15-2281-000:
https://www.ferc.gov/whats-new/comm-meet/2015/111915/E-5.pdf.
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Available balancing capacity

The ISO implemented the available balancing capacity (ABC) mechanismin the energy imbalance market
inlate March 2016. This enhancementto the energyimbalance marketfunctionality allows for market
recognition and accounting of capacity that entitiesin theseareas have available for reliable system
operations, butis notbid into the market. Available balancing capacityisidentified as upward capacity
(toincrease generation) ordownward capacity (to decrease generation) by each energy imbalance
marketentityintheirhourly resource plans. The available balancing capacity mechanism enables
system software to deploy such capacity through the energy imbalance market, and prevents market
infeasibilities that may arise without the availability of this capacity.

FERC's December 17, 2015, Orderon the available balancing capacity proposal requires that the ISO
submit quarterly reports on the available balancing capacity mechanism performance.?2 DMM plans to
review the ISO’s analysis once thesereports are filed and provide feedback as necessary in future
quarterly reports. Inthisreport, DMM providesashort summary of the available balancing capacity
mechanism ssince itwasimplemented in March.

Figure 2.3 and Figure 2.4 summarize the frequency of upward and downward available balancing
capacity offered by each energy imbalance market area. The frequency available balancing capacity was
offeredinthe PacifiCorp East and PacifiCorp West areas fell in the third quarter compared to the second
guarter. The frequency of upward available balancing capacity offered in the PacifiCorp Eastareain the
third quarterwas highestinJuly, with capacity offered in 6 percent of hours. Thislevel remained
relatively constantoverthe quarter. InPacifiCorp West, the highest frequency of upward available
balancing capacity offered inthe third quarterwas alsoin July, with capacity offered in 44 percent of
hours. Upward available balancing capacity in PacifiCorp West was offered in only 1 percent of hoursin
August, and during no hoursin September.

Downward available balancing capacity in the PacifiCorp areas was offered in 1 percent of hoursinthe
month of Augustinthe PacifiCorp Eastarea only. No downward available capacity was offered in the
third quarterin the PacifiCorp West area. While the frequency of downward available balancing
capacity offeredin PacifiCorp West has been consistently low, the third quarter represents asignificant
decline inthe frequency of available capacity offered in PacifiCorp East, down from a monthly average
60 percent of hours inthe second quarter.

The frequency of upward available balancing capacity offered inthe NV Energy areaincreasedin the
third quarter, with capacity offered in nearly all hours of August and September. Downward available
balancing capacity was offered inthe NV Energy area during approximately 99 percent of hoursin the
third quarter. The frequency of downward available balancing capacity offered in the NV Energy areas
represents acontinuation of atrend that beganin May.

2l See Dec 17,2015 Order Accepting Compliance Filing — Available Balancing Ca pacity (ER15-861-006):
http://www.caiso.com/Documents/Decl7 2015 OrderAcceptingComplianceFiling AvailableBalancingCapacity ER15-861-

006.pdf.
22 |bid.
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Available balancing capacityis bid into the market on an hourly basis. The design of the available
balancing capacity mechanismis to dispatch offered capacity for the purpose of resolving infeasibilities
withinthe energy imbalance market balancing authority area offering the capacity, and for such capacity
to participate in congestion management when dispatched. When available balancing capacity was
offeredinan energy imbalance marketareain the third quarter, the amount offered typically ranged
from 50 MW to 100 MW. The reported dispatch frequency of available balancing capacity increasedin
the third quarter but remained relatively infrequent overall.

Available balancing capacity dispatch was reported in about 3 percent of 5-minute intervalsinthe NV
Energy area for both upward and downward available capacity, and in a negligible percentage of
intervalsinthe PacifiCorp East and PacifiCorp West areas. While these percentages already represent
relatively infrequent dispatch of available balancing capacity, instances of available balancing capacity
dispatch forthe purpose of resolving infeasibilities as intended may be considerably fewer.

DMM is aware of multipleinstances where megawatt quantities reported as dispatched available
balancing capacity may not actually represent capacity dispatched to resolve an infeasibility within an
energyimbalance marketbalancingauthority area. These apparent dispatches of available balancing
capacity may be, for example, the result of aresource ramping up or down and crossing the capacity
range designated as available balancing capacity in the process. DMM continuesto work with the ISO to
betterunderstand all potential reasons for which a given market quantity may be reported as
dispatched available balancing capacity.®

2.2 Energy imbalance market transfers

The ability to transferenergy between the energy imbalance market areas and the ISO inthe 15-minute
and 5-minute marketsis animportant part of the value of the energy imbalance market. Transfers
betweenthe energyimbalance marketareas and the ISO occur automatically based on bid-in costs of
generationinthe differentregions. Different generation mixes and supply costsin each of the areas
have givenrise to predictable patternsfortransfers between theseareasand the I1SO.

Table 2.2 shows the percentage of intervals that each energy imbalance marketareaand the ISO was a
netexporterornet importerand the netimport quantity in the 5-minute market. Table 2.3 shows
additional detail on transfer congestion in each area, including frequencies of transfer congestion and
average transfers during congested intervals. These tables show thatscheduled transferstendedto
flow out of the PacifiCorp areas and intothe ISO and NV Energy areas during the majority of intervals.

Table 2.2 also shows that when the ISO and NV Energy were importing, they imported greater net
guantities of energy than when they were exporting. Similarly, PacifiCorp East and PacifiCorp West
tendedto export energy more frequently than they imported, and when they exported they tended to
export greater quantities of energy than while importing during the third quarter.

2 The ISO implemented a fixin early October to resolve some issues where available balancing capacity was re ported as
dispatched buta dispatch of available balancing capacitydid not occur.
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Table 2.2 Net EIM transfers (July — September)
L. Net importer Net importer Net exporter Net exporter
EIM participant

frequency flows frequency flows

ISO 76% -287 24% 66
PacifiCorp East 8% -9 92% 313

PacifiCorp West 34% -32 66% 72

NV Energy 64% -186 36% 63

When there is no congestion between the regions, local pricestend to be set close to the system price.
Thisis frequently happening betweenthe ISO, NV Energy, and PacifiCorp East, where pricesin all three
areas are effectively being set by aggregate supply and demand conditions forall three areas. Whenthe
ISO, NV Energy or PacifiCorp East experience particularly high prices, constraints out of PacifiCorp West
frequently bind and cause price separation between PacifiCorp West and prevailing pricesin the other
three areas. Intervals when PacifiCorp West does experience congestion tend to be concentratedin
hourswhen prices are higherinthe ISO.

Table 2.3 shows thatthereislittle congestion betweenthe ISOand NV Energy, and prices were different
inthese two areas duringonly about 2 percent of all intervals during the third quarter because of
congestion. The table also shows that there was congestionin the direction of the ISO from PacifiCorp
East duringabout 14 percentof intervals duringthe quarter, but there was little congestioninthe
reverse direction.?* These results differed from the prior quarter, in that east-to-west congestionin the
third quartertendedto be between PacifiCorp Eastand NV Energy, while the limited congestioninthe
second quartertendedto be between NV Energy and the ISO. This change is a result of the ISO shifting
to a net importerfroma netexporterand PacifiCorp East predominantly exporting energy during the
quarter.

Table 2.3 also shows that there was frequent congestion between PacifiCorp West and the ISO, during
aboutone quarter of all intervals, again with a majority of congestioninthe direction of the ISO, and
PacifiCorp East, from PacifiCorp West. Congestion in PacifiCorp Westtended to occurduringintervals
whenthe demands onramp were the greatest and system prices tended to be higher. Low cost
generationinthe areacombined with tight transmission limits contributed to the congestionin
PacifiCorp West.

Figure 2.5 shows furtherdetail about how energy flowed between NV Energy, the ISO and PacifiCorp
East on an hourly basis during the quarter. The green bars inthisfigure show that NV Energy received
imports from PacifiCorp East during all hours of the day. The blue bars show that NV Energy received
imports fromthe ISO during midday hours when solar generation was on-line, and exported energy to
the ISO duringalmostall otherhours. Thisresultedinageneral pattern of east-to-west energy flows
from PacifiCorp East through NV Energy to the ISO during most hours of the day. Energy flowed from
both PacifiCorp Eastand the ISO into NV Energy during the midday hours. These results differfrom the
second quarterwhenthe ISO was a net exporterand west-to-east flows, from the ISO through NV
Energy to PacifiCorp East, occurred during midday hours when solar generation was on-line. This

24 Becausethereis no directintertie betweenthe 1SO and PacifiCorp East, congestion between the twoareas is calculated by
comparing the congestion component of load aggregation point prices during each interval.

34 QuarterlyReport on Market Issues and Performance



De partment of Market Monitoring — Galifornia SO November 2016

changeis aresultofincreased systemloadinthe ISO andless solargeneration availableforexport
duringthe midday hours.

Table 2.3 Congestion status and flows in EIM (July — September)

Percent of Average
intervals transfer (MW)

PacifiCorp East

Congested from 1SO 1% -209
Congested toward SO 14% 562

PacifiCorp West
Congested from 1SO 1% -131
Congested to 1SO 26% 121

NV Energy

Congested from ISO 1% -691
Congested to 1ISO 1% 334

Figure 2.5 Average hourly imports into NV Energy from the 1SO and PacifiCorp East
(July — September)
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2.3 Special FERC mitigation measures

In FERC's November 19, 2015, Order, the Commissionfound that the market poweranalyses of the
expanded energy imbalance market footprint by PacifiCorp and NV Energy (Berkshire EIMSellers %)
were deficient and failed to demonstrate alack of market powerin the expandedenergyimbalance
market.?® The Commission also outlined concerns regarding the ability of the ISO’s market power
mitigationrules and procedures to mitigate the Berkshire EIM Sellers’ market powerin the expanded
energyimbalance market. The Commission therefore imposed the following two conditionsonthe
Berkshire EIM Sellers’ participationin the energy imbalance market at market-based rates:

1. Theymust offerparticipating unitsinthe energy imbalance marketat or below each unit’s default
energy bids; and

2. Theymust facilitate the ISO’s enforcement of all internal transmission constraintsin the PacifiCorp
and NV Energy balancingauthority areas.

On May 19, 2016, the Commissionissued an orderdenying rehearingand providing clarification on
several issues regarding market power analysis requirements for new energy imbalance market
entrants.?

During 2016 DMM has been monitoring for compliance with the special requirementsimposed on
energyimbalance market entities under FERC's November 2015 Order. DMM also provided analysis and
recommendations to the ISO and energy imbalance market entities to address several specificconcerns
about market powermitigation noted inthe Commission’s November 2015 Order, as describedin the
followingsections.

2.3.1 Energy imbalance market transfer scheduling limits

One concerncitedin FERC’s orders on Berkshire Hathaway sellers’ market-based rate authority in the
energy imbalance market was the amount of competitive supply available for transferinto each energy
imbalance market area because of scheduling limits.28 In this orderthe Commission clarified that
assessments of market power should consider actual energy imbalance market scheduling limit
constraints.

As notedinrecent DMM reportsto the Commission, with the addition of NV Energy tothe energy
imbalance marketin December 2015, the amount of transmission capacity available to support transfers
of competitive supply from the ISO into the PacifiCorp Eastand NV Energy balancing areas hasincreased

2 As of November 19, 2015, only units that were owned by PacifiCorp, a Berkshire Hathaway s ubsidiary, had bid energyinto
the energyimbalance marketin PacifiCorp East and PacifiCorp West. Since thattime, onlyone otherresource, notowned by
a Berkshire Hathaway s ubsidiary, has bid into the energyimbalance market. Similarly, in the NV Energyarea allunits
currentlybiddinginthe marketare owned by NV Energy, also a Berkshire Hathaway s ubsidiary.

2 Order on Proposed Market-Based Rate Tariff Changes, November 19, 2015, ER15-2281-000:
https://www.ferc.gov/whats-new/comm-meet/2015/111915/E-5.pdf.

27 Order Denying Rehearing and Granting Clarification, May 19, 2016, ER15-2281-001:
http://elibrary.ferc.gov/idmws/file list.asp?document id=14460668.

28 Order on Proposed Market-Based Rate Tariff Changes, November 19, 2015, ER15-2281-000, p. 8, 117:
https://www.ferc.gov/whats-new/comm-meet/2015/111915/E-5.pdf.
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significantly.?® During mostintervals, the amount of this transfer capacity is sufficient to avoid
congestion — and effectively deter and mitigate the potential for both economicand physical
withholding.

Duringthe limited number of intervals when competitive supply from the ISO into the energy imbalance
marketis constrained by congestion on transfer constraints, the ISO’s automated real-time market
power mitigation procedures are designed to mitigate the potential exercise of market power. As
describedinthe following section, DMMhas recommended that the ISO implement enhancements to
these procedurestoensure thattheyare triggered in the real-time market when congestion occurs on
structurally uncompetitive constraints.

2.3.2 Enhanced bid mitigation procedures

The ISO’s automated bid mitigation procedures address the potential to exercise market powerthrough
economic withholding. The Commission’s November 19 Order cited concerns about the effectiveness of
the ISO’s bid mitigation proceduresin cases when congestionis not projected to occur on a constraint so
that mitigation may not be triggered when congestion actually occurs in the real-time market.* DMM
highlighted thisissue in priorreports and continues to closely monitorits impact. 3

Although thisissue has not adversely affected prior market competitiveness, DMM continued to work
withthe ISO to develop software enhancements to effectively address the issue of potential under-
mitigationin the real-time market.32 As a result of this effort, enhancements to address the issue of
under-mitigation are scheduled forimplementationinthe 15-minute marketin 2016 and enhancements
to the 5-minute software are anticipatedin 2017. DMM continuestowork withthe ISOto help ensure
these enhancements are implemented.

2.3.3 Enhanced outage reporting

The Commission’s November 19 Order also noted a concern with the potential for physicalwithholding
due to the lack of a must-offerrequirementinthe energy imbalance market.®® The availablebalancing

2 Q1 2016 Report on Market Issues and Performance, De partment of Market Monitoring, June 13, 2016, pp. 1, 36-39:
http://www.caiso.com/Documents/2016FirstQuarterReportMarketlssuesandPerformance.pdf; and

Report on Structural Competitiveness of Energy Imbalance Market, July 7, 2016:
http://www.caiso.com/Documents/Jul8 2016 DepartmentMarketMonitoring EIM StructuralMarketPowerlnformationalRep
ort ER14-1386.pdf.

30 November190rder, 153 p. 19. See also 147 p. 17, which notes that “while we recognize Truckee Donner’s concern about
under-mitigation inthe NV Energy portion of the energyimbalance market, we believe this concernis alleviated by [the
requirementto bid atorbeloweach unit’s Default Energy Bid].”

81 2015 Annual Report on Market Issues and Performance, Department of Market Monitoring, May 2016, pp. 143-150:
http://www.caiso.com/Documents/2015AnnualReportonMarketlssuesand Performance.pdf.

32 Tariff Amendments to Enhance Local Market Power Mitigation Procedures, June 21,2016, ER16-1983-000:
http://www.caiso.com/Documents/Jun21 2016 TariffAmendment-LocalMarketPowerMitigationEnhancements ER16-
1983.pdf.

33 As notedin the November 19 Order:
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capacity feature implemented in March 2016 established newrequirements for energy imbalance
market entities to identify capacity scheduled for operating reserves as well as capacity available for
dispatchinthe eventotherbidsinthe area are insufficient to meetthe power balance constraintfor
each energyimbalance marketarea. These new requirements increasethe ability for DMM to
effectively monitorthe potential for physical withholding.

To enhance DMM'’s ability to monitor capacity not offered inthe energy imbalance market, DMM
requested thatthe ISO and energy imbalance market entities develop aset of more descriptive
categoriesthatcan be enteredinthe ISO’s outage management systemtoindicatethe reason forunit
outagesor de-rates. Forexample, based on DMM’s review and discussions with energy imbalance
market entities, DMMunderstands that reasonsforoutages and de-ratesinthe energyimbalance
market may include transmission contract limitations, unit operating constraints not reflected in ISO
dispatch, or the need to manage capacity available for operating reserve obligations.

DMM has recommended that the ISO work with energy imbalance market entities to develop alist of
various additional reasons for outage or de-rates which are notrepresented in the “picklist” of
categoriesinthe currentISO outage system software. Insome cases, DMM notes that new categories
may be appropriate forresourcesinthe energy imbalance marketbut may not be appropriate for SO
resources with must-offerrequirements. DMM has recommended that these additional categories be
reviewed, explained in business practice manuals and thenincorporatedinthe ISO’s outage reporting
system. This recommendation remains under consideration by the I1SO.

2.3.4 Enforcement of energy imbalance market transmission constraints

Inits November 19 Order, the Commission expressed concern thatif constraints within the energy
imbalance marketareas are not enforced mitigation procedures will not be triggered and therefore
potential local market power will not be mitigated. Therefore, the Commission has required Berkshire
EIM Sellers to “facilitate CAISO’s enforcement of all internal transmission constraints in the PacifiCorp
and NV Energy balancingauthority areas.” 3

DMM'’s review of thisissue indicates that by the second quarter of 2016 a significant number of
constraints within the energy imbalance market areas, but notall incorporated in the network model,
were beingenforced. Consequently, DMM requested thatthe ISO and the energy imbalance market
entities furtherreview thisissueand provide areportto FERC identifying constraints thatare not
modeled orenforced, along with an explanation of the reasons that some constraints were notbeing
enforced. Thisexpectationisalsoechoed by FERCinthe November 19 Order.%

... outside of the CAISO’s balancing authority area, the energyimbalance marketis a voluntary market, which allows
participants to decide which resources theybid into the energyimbalance market and which resources theydo not.
Therefore, a market participant may be able to strategically bid its resources such that the LMP does not reflect the
economicunit, but rather reflects a unit the market participant selects to bid with potentially higher cost, to the benefit of
its lower cost units. The same concern is not present for resources with must-offer re quirements, such as the resources
that participate inside of the CAISO balancing authorityarea. (158 pp.17-18)

34 Order on Proposed Market-Based Rate Tariff Changes, November 19, 2015, ER15-2281-000, p.21, 158:
https://www.ferc.gov/whats-new/comm-meet/2015/111915/E-5.pdf.

35 Order on Proposed Market-Based Rate Tariff Changes, November 19, 2015, ER15-2281-000, p.21, 159:
https://www.ferc.gov/whats-new/comm-meet/2015/111915/E-5.pdf.
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As discussedinSection 2.1, the frequency of internal congestionin the energy imbalance market areas
has been extremelylow, even afteran extensive set of constraints was enforced beginningin 2016. This
may be attributable to system topology and the relative bid prices of different resources.

However, DMM’s review indicates that one factor that may be contributingto the lack of congestion
within the PacifiCorp areais that some scheduling limits associated with transmission contracts
(between PacifiCorp and non-PacifiCorp entities owning transmission within the PacifiCorp balancing
area) are not incorporatedinthe full network model. Asdiscussedin Section 2.1, these scheduling limits
are enforced by PacifiCorp through base schedules or by entering de-rates for some generating unitsin
the ISO outage software. When generationislimitedinthis mannerto meetthese transmission
contract limits, this may have the effect of preventing congestion on physical constraints that might
otherwise bindinthe real-time energy imbalance markets.

DMM has recommended thatthe ISO and energy imbalance market entities assess whether these
transmission contract limits can be directly enforced by the market software. This could allow more
efficient dispatch of different resources to meet schedulinglimits and avoid the need forenergy
imbalance market participants to not offerorlimitgenerationinthe market, in an effortto avoid
exceedingschedulinglimits. Asnotedinthe priorsection, DMM has also recommended that whenever
these scheduling limits are managed by limiting output from aresource through a de-rate in the ISO
outage system, the reason for the de-rate be clearly logged in the outage reporting systemusinga
standard outage category.

DMM also believesitisimportantto clarify what would occurinthe eventa local constraint were not
enforcedinthe energyimbalance market network model but bound underactual conditions; energy
imbalance market entities would find it necessary to rely on adjustments to base schedules, as described
above, or manual dispatches to mitigate congestion. Asdiscussedin Section 2.1, manual dispatchesin
the energyimbalance marketwere veryinfrequentinall areasinthe third quarter.® Additionally, a
review in DMM’s first quarter 2015 report of operatorlogs associated with energy imbalance market
manual dispatches shows that manual dispatches have rarely, if ever, been used to manage internal
transmission constraints.® Furtherreview of manual dispatches and discussions with energy imbalance
market entitiesindicates this trend has continued through 2016.

However, DMM has recommended that the ISO work with energy imbalance market entities to develop
a more detailed list of reasons for why manual dispatches occur. This will enhance the ability of DMM,
the ISO and energy imbalance market entities to track reasons for manual dispatches more robustly over
time, including the frequency of any manual dispatches that may be associated with congestion on
internal constraints.

36 |n the energyimbalance market, manual dispatches do not set market clearing prices, in the same waythat exceptional
dispatches do notsetpricesinthe SO system. While exceptional dispatchesinthe 1SO maybe paid based on theirbid price if
this exceeds the market clearing price, all manual dispatchesare settled on the energyimbalance market clearing prices. In
effect, resources manually dispatched inthe energyimbalance market are price takers. Thismitigatesanyconcernthat
resources being manually dispatched inthe energyimbalance market may exercise market power by either setting pricesor
being paid above-market prices.

37.Q1 2015 Report on Market Issues and Performance, De partment of Market Monitoring, June 10, 2015, pp. 36-39:
http://www.caiso.com/Documents/2015FirstQuarterReportMarketissuesandPerformanceJune2015.pdf.
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3 Load forecast adjustments

This section provides asummary of load forecast adjustments during the third quarter. Key trends
include the following:

e PacifiCorp continued to use negative load adjustments relatively frequently during the quarter.
Load adjustmentsin PacifiCorp East were more frequentin the 5-minute marketthaninthe 15-
minute market.

o NVEnergycontinuedto use positive load adjustments relatively frequently, at around 48 percent of
intervalsinthe 15-minute marketand 44 percent of intervalsin the 5-minute market.

e PacifiCorp adjusted load primarily for generation deviation and automatictime error correction,
while NV Energy adjusted load forreliability based control.3®

o The percentage of intervals whenthe energy power balance constraint was relaxed to allow the
market software to balance modeled supply and demand remained very low during the quarterin
the energy imbalance market, and therefore the load bias limiter had littleimpact on energy
imbalance market prices.

e DMM provided recommendations tothe ISO for enhancements to the load bias limiterfeature to
betterreflectthe impact of excessive load adjustments on creating power balance relaxations.
Specifically, DMMrecommended consideringthe change in adjustments from one interval to the
nextand the duration of an adjustmentratherthan solely the absolute value of any load
adjustment.

Background

Operatorsinthe ISO and energy imbalance market can manually modify load forecasts used in the
marketthrough a load adjustment. Thisis sometimesreferredtoas/load bias or load conformance.
These adjustments are used to account for potential modelinginconsistencies and inaccuracies.
Specifically, operators listed multiple reasons for use of the load adjustment feature including managing
load and generation deviations, automatictime error correction, scheduled interchange variation,
reliability events, and software issues.

In December2012, the ISO enhanced the real-time market software to limit load forecast adjustments
made by operatorsto only the available amount of system ramp. Beyond thislevelof load adjustment,
a shortage of ramping energy occurs that triggers a penalty price through the relaxation of the power
balance constraint withoutachievinganyincrease inactual system energy. With this software
enhancement, known as the load bias limiter, load adjustments made by operators are less likely to
have extreme effects on market prices. Thistool was extended to the energy imbalance market
balancingareasin March 2015.

38 Automatictime error correctionis used to maintain i nterconnection frequencyand to ensure that time error corrections and
primaryinadvertentinterchange payback are effectively conductedina mannerthat does not adversely affect the reliability
of the interconnection. For more informationreferto: http://www.nerc.com/pa/Stand/Reliability%20Standards/BAL-004-
WECC-02.pdf.
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In response to concerns about the impactand transparency of load biasing and adjustments, FERC has
directed the ISO and EIM participants to collectand report additional information on the use and causes
of load adjustments. As explainedin FERC’s December 17,2015, Orderon the ISO’s available balancing
capacity proposal:

.... we direct CAISO to collectrelevant datafrom each EIM Entity, forboth the 15- and five-minute
markets, on the frequency and magnitude of an EIM Entity’s use of load biasing, load forecast
adjustments, the reason for the adjustments, as well as any alternatives considered (e.g., use of
manual dispatch). The CAISO should also retain documentation regarding the reliability needs that
were addressed by these load forecast adjustments orload bias actions.*

FERC alsoindicated that:

Additionally, we expect CAISO’s Department of Market Monitoring to monitorand evaluate this
information and include an analysis of the impacts of EIM Entities’ load forecast adjustments orload
biasactionson the EIM inits publicQuarterly Report on Market Issues and Performance. Inclusion
of thisinformation inthe Department of Market Monitoring’s quarterly reports will assist the
Commissioninassessingthe effects theseactions have on market outcomes. %

In practice, DMM notesthat itis not possible to determine whetherthe load adjustment entered by the
operator makes the load estimate in the market software more accurate or less accurate. Thisis
because the actual load is a combination of various factors and cannot actually be determined precisely
inreal-time butratherisa series of estimates and approximations of the true load. Inaddition, DMM
notesthat the load adjustmentfeature is designed to allow the operatorto adjust for factors otherthan
load forecast error that impact the overall netdemand forimbalance energy that needsto be met by
the real-time marketsoftware. Forexample, the load adjustmentisalsothe mechanism by which
operators can compensate for differences between modeled and actual generation.

Consequently, this reportaddressed the Commission’s December 17 Order by providing the following
information on the use and impacts of the load adjustment:

e A summary of the general frequency, direction and magnitude of the load adjustmentsin the
differentenergy imbalance marketareas. The same datafor the ISO are provided as a point of
comparison and reference.

e Asummary of the reasons forload adjustments reported by operators using standard categories
developed fortrackingthe reasons forload adjustments on aninterval-by-interval basisin the real-
time market.

e An analysis of how load adjustmentsimpacted prices by triggering the load bias limiter mechanism
incorporatedin the real-time software.

39 The Orderon Compliance Filing (December 17,2015 Order, p. 50) can be found here:
http://www.caiso.com/Documents/Decl7 2015 OrderAcceptingComplianceFiling_AvailableBalancingCapacity ER15-861-
006.pdf.

4 The Orderon Compliance Filing (December 17,2015 Order, p. 50) can be found here:
http://www.caiso.com/Documents/Decl7 2015 OrderAcceptingComplianceFiling AvailableBalancingCapadty ER15-861-
006.pdf.
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Frequency and size of load forecast adjustments

Figure 3.1 and Figure 3.2 show the frequency of positive and negative load forecast adjustments for
PacifiCorp East, PacifiCorp West, and NV Energy during the previous six months forthe 15-minute and
5-minute markets, respectively. The same datafor the ISOis provided as a point of comparisonand
reference.

Table 3.1 summarizes the average frequency and size of positive and negative load forecast adjustments
duringthe third quarter. As showninthe table, positive load adjustments were mostfrequentin NV
Energy and the ISO, while negativeload adjustments were most frequentin the PacifiCorp areas. For
comparison, average load adjustmentsinthe energy imbalance market weretypically smallerin
absolute magnitude than adjustmentsinthe ISO, but as a percentage of area load were generally larger
than adjustmentsinthe ISO.

In both PacifiCorp areas the frequency of negative load adjustments continued to be prevalentrelative
to positive load adjustments. In PacifiCorp East, negativeload adjustments were much more frequent
duringthe quarterin the 5-minute market (about 63 percent of intervals) thanin the 15-minute market
(about 42 percentofintervals). Duringintervals with negative adjustments, the adjustment averaged
around-110 MW for PacifiCorp East (or about 2.1 percent of load) and around -50 MW for PacifiCorp
West (or about 2.4 percent of load) during the quarter, as showninTable 3.1.

In the NV Energy area, positive load adjustments were made during almost half of all real-time intervals
duringthe quarter, while negative load adjustments were made during about 11 percent of 5-minute
intervals and just 1 percent of 15-minute intervals. Positiveadjustmentsin NV Energy averaged around
110 MW (orabout 2 percent of load) in both real-time markets, similarto the previous quarter.

Figure 3.1 Average frequency of positive and negative load adjustments by BAA
(15-minute market)
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Figure 3.2 Average frequency of positive and negative load adjustments by BAA
(5-minute market)

100%
B Negative load adjustment M Positive load adjustment
90%
80%
»n 70%
©
>
o 60%
-
(=
< 50%
°
=)
g 40%
o 30%
o
20%
10%
0%
2016 2016 2016 2016
California I1SO PacifiCorp East PacifiCorp West NV Energy
Table 3.1 Average frequency and size of load adjustments (July — September)
Positive load adjustments Negative load adjustments Average
Percent of Average Percent of | Percent of Average Percent of | hourly bias
intervals MW total load | intervals MW total load MW
California ISO
15-minute market 44% 471 1.4% 14% -274 1.1% 169
5-minute market 56% 438 1.4% 27% -300 1.1% 162
PacifiCorp East
15-minute market 5% 91 1.6% 42% -101 1.9% -38
5-minute market 9% 88 1.5% 63% -125 2.4% -71
PacifiCorp West
15-minute market 3% 38 1.5% 43% -49 2.2% -20
5-minute market 4% 42 1.7% 49% -58 2.6% -27
NV Energy
15-minute market 48% 132 2.3% 1% -171 3.6% 62
5-minute market 44% 95 1.7% 11% -83 1.7% 32

Figure 3.3 shows the average hourly load forecast adjustment profile forthe 15-minute and 5-minute
markets during the third quarter for PacifiCorp East, PacifiCorp West, and NV Energy. Differences
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between adjustmentsinthe 15-minute and 5-minute markets can arise from differencesin either the
frequency or magnitude of positive and negativeload adjustments.

As shown by the greenlinesin Figure 3.3, load in PacifiCorp East was adjusted more negativelyin the 5-
minute marketthaninthe 15-minute market duringthe quarter, particularly duringlate morningand
late evening hours. Significantly negative netload adjustments between hours 8and 10 inthe 5-minute
market may be due to differencesin forecastand actual solar generation during the morning ramp
period.

The blue lines show thatin PacifiCorp West load was adjusted by similaramounts in the 5-minute and
15-minute markets. However, adjustmentsinthe 5-minute market wereslightly more frequent than 15-
minute adjustments during early morning and late evening hours.

Thered linesin Figure 3.3 provide information on load forecast adjustments for NV Energy, and show
that load adjustments followed the load pattern. Adjustments were low during the early morningand
late evening hoursand were highest during the evening peakload hours. The frequency of positiveload
adjustments were similarin the 15-minute and 5-minute markets. Greateraverage netadjustmentsin
the 15-minute marketthan the 5-minute market occurred primarily due to more frequent negative
adjustmentsin the 5-minute market.

For comparison, Figure 3.4shows the average hourly load adjustments for the 15-minute and 5-minute
marketsinthe ISO during the third quarter. Like NV Energy, the shape of the hourly average adjustment
reflectsthe shape of hourly netload. Positiveload adjustments were entered mostfrequently during
morning and evening peak netload periods. Conversely, negative load adjustments were entered most
frequently during early morning, midday, and late evening hours.

Differencesin average load adjustments by the ISO between the 15-minute and 5-minute markets were
largely related to the hourly frequency in which positive and negative load adjustments occurred. In
particular, negative load adjustments were significantly more frequent during hours ending 1, 22, 23,
and 24 inthe 5-minute marketthaninthe 15-minute market while 5-minute positive load adjustments
were more frequent between hours ending4through 7. Differencesinload adjustments betweenthe
5-minute and 15-minute markets may resultin significantly different market outcomes.
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Figure 3.3 Average hourly load adjustment — EIM areas (July — September)
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Reasons for load adjustments

When the available balancing capacity mechanism was implemented the ISO developed afeature for
operatorsto log pre-specified reasons for makingload adjustments using adrop down menu. Operators
inthe energyimbalance market began regularly logging reasons foradjustmentsin the 15-minute and 5-
minute markets atthe beginning of April. These reasons are summarized below.

Reasonsforload adjustmentinthe ISO were classified into four groups:
o |oaddeviation (differences betweenthe load value inthe marketand actual or expected load);

e resource deviation (difference between resource dispatch operating targets and actual or expected
output);

o reliability event (managing transmission exceedance or operating reserves); and
o softwareissues (errorsin marketinputs usually driven by other software).
Reasonsforload adjustmentinthe energyimbalance marketincluded:

e |oadforecastdeviation (load deviation from the forecast);

e generationdeviation (includes deviation in forecast forvariable energyresources, generator startup
or shutdown resultingin generation belowits minimum operating level, and generation testing);

e reliability based control (informing the market of a need forgeneration increase ordecrease to
comply with the balancing authority arealimit standard); and

e automatictime errorcorrection (informingthe market of automaticgeneration control deviation
from 0 area control error due to automatictime error correction).

When operators entera load adjustment duration and quantity, operators now have the optionto
selectareasonfortheload adjustmentfroma list of predefined reasons.* In addition, operators have
the ability toinclude detail about why aload adjustmentis enteredin afree-formtext box. If operators
enteraload adjustmentfor more than one reason, they have the ability to select only one preset reason
fromthe list. However, additionalreasons can be enteredinafree-formtextbox. Logging additional
details orreasons through the text box is optional.

Duringthe quarter, PacifiCorp operators were more apttoinclude additional detailin the 5-minute
marketthan inthe 15-minute market. PacifiCorp East operators entered informationinthe free-form
text box during about 70 percent of 5-minute intervals when load adjustments wereentered while
PacifiCorp West operators entered additional information during about 40 percent of intervals.
PacifiCorp frequently used this featureto cite additional reasons beyond the singlereason selected from
the predefined list. Operatorsin NV Energy used the additional details text box significantly more
frequently thaninthe previous quarter, and included additional details during over 80 percent of 15-
minute and 5-minute intervals when load adjustments were entered.

At thistime, the only method for evaluating additional details about the load adjustment,including
details aboutreliability needs and alternative options evaluated prior to entering aload adjustment, is

4L Forthe EIM, inaddition to four commonly listed reasons, five | essfrequently used options are: disturbance response,
scheduleinterchange variation, stranded load, stranded generation, and other event.
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with the free-form text box. There is no secondary drop down function for operators to track these
details. DMM has not observedinputinthe free-formtext box that addresses alternative options to
load adjustments considered, and therefore cannot provide any additional information on them at this
time. DMM recommends that the ISO modifyitstool to allow operatorsto enterthisinformationorto
provide foranother process to capture it.

Figure 3.5 and Figure 3.6 show the frequency of load adjustmentsin the energy imbalance market areas
by the reason selected forthe adjustment during the previous six months forthe 15-minute and 5-
minute markets, respectively.® Duringthe third quarter, the distribution of reasons selected forall
areas remained very similarto the previous quarter. The figures show thatthe primary reasons
reported by PacifiCorp operators foradjusting loads were for generation deviation and automatictime
error correction.

As shownin Figure 3.6, generation deviationin the 5-minute market was selected duringabout 54
percentof the intervals whenload adjustments wereentered in PacifiCorp East, and about 19 percent of
load adjustmentsin PacifiCorp West during the quarter. For PacifiCorp, generation deviation was often
logged because of generation deviations from wind or solarresources.

In NV Energy, operators reported adjusting loads most frequently for reliability based control. Through
the free-formtext box, operators have indicated that this optionis primarily selected when the load
adjustmentisusedtoadjustgenerationto comply with the balancingauthority arealimitstandard. NV
Energy operators selected reliability based control during about 85 percent of intervals with load
adjustments.

42 Analysis was completed forintervalswhen a bias was entered and a particular reason from the predefined list was
specificallyselected. Theydo notincludeintervals whenthereason, alsofrom thelist, wasindirectlylogged as anadditional
detailinthe free-formtext box.
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Figure 3.5 Frequency of load forecast adjustments by reason
(15-minute market)
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Figure 3.6 Frequency of load forecast adjustments by reason
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Impact of load adjustments on prices

The impacts that load adjustments have on prices can range widely and cannot be readily determined or
estimated. Whenloadis adjusted upwards, thistends to put upward pressure on pricesinthe
immediate intervals by increasing the demand forecast. However, this upward adjustment may actually
help to decrease pricesin subsequentintervals by ramping up generation and making more supply
availableinlaterperiods. Likewise, downward adjustments can help keep prices lowerinimmediate
intervals, but may decrease the available supply in laterintervals.

The impact of the load adjustment can be quantitatively assessed in cases when the load bias limiteris
triggered. The ISOimplemented this feature to limit the effect of load adjustments on prices when
adjustments cause power balance constraint relaxations. Priortothe pricingrun, the ISO software
performs a testto seeif operatorload adjustments contributed to the relaxation of the powerbalance
constraintinthe scheduling run. Specifically, the software compares the magnitude and direction of the
power balance relaxation to the size and direction of the operatorload adjustment for both shortage
and excess events. If the operatorload adjustment exceeded the quantity of the relaxation inthe same
direction, the size of the load adjustmentis automaticallyreduced inthe pricing run to prevent the
shortage or excess.

When the load bias limiteristriggeredit resultsin afeasible marketsolutioninthe pricing run such that
the priceis set by the highest priced supply dispatched, ratherthan the $1,000/MWh shortage penalty
price for the power balance constraintif there isinsufficient upward ramping capacity. The resulting
price is often significantly less than the $1,000/MWh penalty price. The functionality of the load bias
limiterissimilartothe price discovery feature that was in effectinthe energy imbalance market until
thisspringas they both set price to the offer price of the last dispatched resource during power balance
relaxations.®

In the third quarter, the load bias limiterfeature triggered during about 55 percent of the power balance
relaxations from insufficientincremental energy observedin all energy imbalance market areas.
However, the powerbalance constraint was relaxed very infrequently during the third quarter, and
therefore the load bias limiter had avery minorimpact on overall prices.

Table 3.2 shows estimated pricesif prices were set at the $1,000/MWh penalty price duringintervals
whenthe load bias limiterwas triggered. Table 3.2 shows that the load bias limiter lowered average 15-
minute and 5-minute pricesin NV Energy by just over $0.60/MWh. For PacifiCorp, the load bias limiter
is estimated to have reduced 5-minute market prices by less than $0.22/MWh.

“3The price discovery waiver expired for both PacifiCorpareasin March 2016 whenthe ISO implemented the available
balancing capacity mechanism. The price discovery waiver expired for NV Energyatthe end ofMay2016. The price
discovery mechanism was active during anyinterval when there was a power balance relaxation, regardlessof load
adjustments.
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Table 3.2 Impact of load bias limiter on EIM price (July —September)
Bilateral trading hub Estimated EIM Estimated impact of load bias
range Average EIM price price without load limiter
Low High bias limiter Dollars Percent

PacifiCorp East
15-minute market (FMM) $27.51 $30.03 $27.62 $27.60 $0.02 0.1%
5-minute market (RTD) $27.51 $30.03 $24.95 $25.16 -$0.21 -0.8%
PacifiCorp West
15-minute market (FMM) $27.51 $30.03 $27.60 $27.55 $0.05 0.2%
5-minute market (RTD) $27.51  $30.03 $22.35 $22.50 -$0.14 -0.6%
NV Energy
15-minute market (FMM) $27.35 $29.70 $30.01 $30.61 -$0.60 -2.0%
5-minute market (RTD) $27.35 $29.70 $29.31 $29.96 -$0.65 -2.2%

DMM has provided recommendations to the ISO on how the load bias limiterfeature might be
enhancedto betterreflect the impact of excessive load adjustments on creating power balance
relaxations. Specifically, DMM has recommended considering the adjustment based on acombination
of factorsincludingthe changeinload adjustment from one interval to the nextand the duration of an
adjustmentratherthansolelythe absolute value of any load adjustment.
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4 Special issues

This section provides an update onthe special measuresimplemented to mitigate potential impacts of
limitations on gas availability in Southern California because of the moratoriumimposed on the Aliso
Canyon natural gas storage facility. Below are the key observations and findings.

e Duringthethird quarter, ISO operators did not use many of the operational tools made available by
the temporary tariff provisions. Thus, there was no need to suspend virtual biddingordeem
transmission paths uncompetitive during the quarter.

e DMM did notobserve any systematicneed forthe additional bidding flexibility afforded to the
affected natural gas generatorsin Southern California, though there were afew instances of
increased natural gas volatility during periods of high load. Correspondingly, DMMdid not find any
significant detrimental impactsinterms of market powerand excessive or unnecessary market uplift
costs as a resultof thisincreased flexibility.

e ThelSO has applied for FERCapproval to extend the temporary tariff amendments forone
additional year. Overall, DMM is supportive of this proposal. However, we recommend additional
enhancementsincluding making the update of natural gas prices forthe day-ahead permanentand
applying mitigation to exceptional dispatches that are made to manage natural gas limitations.

4.1 Aliso Canyon gas-electric coordination

Followingasignificant natural gas leakin late 2015, the inventory and withdrawal capabilities of the
Aliso Canyon natural gas storage facility in Southern California have been severely restricted. These
restrictionsimpact the ability of pipeline operators to manage real-time natural gas supply and demand
deviations,whichinturn could have impacts on the real-time flexibility of natural gas-fired electric
generatorsin Southern California. This primarily impacts resources operatedin the Southern California
Gas Company (SoCalGas) and San Diego Gas and Electric (SDG&E) service areas, collectively referred to
as the SoCalGas system.

The ISO, Los Angeles Department of Waterand Power, California Energy Commission and California
Public Utilities Commission published in April 2016 a risk assessment and technical report finding that
the limited operability of Aliso Canyon posed asignificantrisk to electricreliability duringthe summer
months of 2016.4 To address these reliability concerns, these agencies took many steps to manage
system conditions, including the ISO which filed for FERC approval of several temporary tariff

4 Aliso Canyon Risk Assessment Technical Report, April 5,2016:
http://www.energy.ca.gov/2016_energypolicy/documents/2016-04-
08 joint agency workshop/Aliso_Canyon Risk Assessment Technical Report.pdf.
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amendmentsin May 2016.4 These tariff amendments, which are described in further detail below,
were approved by FERCon June 1 to remainin effect until November 30, 2016.4

Otheractionsincluded SoCalGas adjusting its natural gas balancing rules to provide strongerincentives
for natural gas customers, such as electricgenerators, to align their natural gas purchasesand burns.
Furthermore, electricoperators and gas system operators developed enhanced coordination procedures
that were used throughoutthe summer. Finally, relatively well-forecasted load and weather conditions
may also have contributed to ensuringreliable conditions this past summer.

A follow-up risk assessment study, focusing on the upcoming winter months, was published in August.*
In September, FERCorganized atechnical conference where both the ISO and DMM discussed the
effectiveness of the temporary Aliso Canyon measures. Followingthesestudies and discussions,the ISO
in October 2016 filed for FERC approval to allow most of the tariff amendments toremainin effect
through November 30, 2017.4¢ DMM filed comments that, overall, were supportive of the ISO’s filing,
but also recommended additional enhancements including making the update of natural gas prices for
the day-ahead permanentand applying mitigation to exceptional dispatches that are made to manage
natural gas limitations.*

Operational tools and corresponding mitigation measures

The ISO has developed aset of operational tools to manage potential gas-system limitations that allows
operatorsto restrict the gas burn of ISO natural gas-fired generating units. The tools, whichwere
implemented as a set of nomogram constraints, can be used to limit eitherthe total gas burn or
deviationsingas burn compared to day-ahead schedules. These tools were available to operators
beginningJune 2. However, based on observed system conditions, operators did not elect to enforce
these constraints duringthe second orthird quarters.

The temporary tariff amendments also give the ISO authority to reserve internaltransmission capacity
to manage issuesrelated to a constrained natural gas system. For example, the ISO may need toreserve
transmission capacity on Path 26 in the day-ahead market to create additional flexibility that could be
usedinreal time. Aswiththe gas burn constraints, operators have had this ability since the beginning of

% Tariff Amendment to Enhance Gas-Electric Coordination to Address Risks Posed by Limited Operability of Aliso Canyon Natural
Gas Storage Facility, May9, 2016: http://www.caiso.com/Documents/May9 2016 TariffAmendment EnhanceGas-
ElectricCoordination_LimitedOperation AlisoCanyonNaturalGasStorageFacility ER16-1649.pdf.

4 FERCorderacceptingtariff revisions, subject to condition, and establishing a technical conference:
http://www.caiso.com/Documents/Junl 2016 OrderAcceptingTariffRevisions Establishing TechnicalConference AlisoCanyo
n_ER16-1649.pdf.

47 Aliso Canyon Winter Risk Assessment Technical Report, August 23, 2016:
http://docketpublic.energy.ca.gov/PublicDocuments/16-1EPR-
02/TN212913 20160823T090035 Aliso_Canyon Winter Risk Assessment Technical Report.pdf.

8 Filing to Maintain in Effect for One Year Certain Tariff Provisions Previously Accepted on an Interim Basis to Address Limited
Operability of Aliso Canyon Facility, October 14, 2016:
http://www.caiso.com/Documents/Oct14 2016 TariffAmendment AlisoCanyonGasElectricCoordination Phase2 ER17-
110.pdf.

49 Comments of the Department of Market Monitoring of the California Independent System Operator on the Tariff Amendment
Filed to Maintain in Effect for One Year Certain Tariff Provisions Previously Accepted on an Interim Basis to Address Limited
Operability of Aliso Canyon Facility, Department of Market Monitoring, October 19,2016, FERCDocket No. ER17-110-000.

50 Referto Operating Procedure 4120C used during SoCalGas area limitations or outages:
http://www.caiso.com/Documents/4120C.pdf.
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June butbased on system conditions chose nottoimpose them. The ISOinits October FERC filing did
not ask that this particular tariff amendment be extended beyond November 30, 2016.

The effectiveness of the ISO’s market power mitigation procedures may be adversely affected if
operators enforce the gas burn constraints. The gas burn constraints would limitthe amount of
generation available to relieve congestion on atransmission constraintin a way that market power
mitigation procedures would notaccount for. A transmission path may therefore be deemed
competitivewheninfactthe amountof supply thatcan be dispatchedtorelieve congestion onthese
constraintsis more restricted and uncompetitive because of the constraints. Toaddress this limitation,
the temporary tariff amendmentsincludethe authority forthe ISO to deem transmission paths
uncompetitive. Because the gas burn constraints were not enforced during the summer, this feature
was also not used.

The tariffamendmentsalsoincluded the ability of the ISO to limit or suspend virtual bidding. A
restriction on virtual bidding may be necessary if operators choose to reserve transmission capacity in
the day-ahead market for use in the real-time market orif operators need to use the gas nomogram
constraints differently in the day-ahead and real-time markets as these actions could cause systematic
and predictable price differences between day-ahead and real-time prices. Virtualbidders could take
advantage of such price differences, which may undo the intent of virtual bidding and could have
negative impacts on market efficiency. Because the ISO did notimplementthe gas constraints or limit
flows oninternal transmission, there was no need to consider suspending virtual bidding this summer.

The ISO has requested to temporarily keep the ability to use the maximum gas limit constraint. Assuch,
havingthe ability to suspend virtual bidding remains an important tool to protect against potential
marketinefficiencies, should they arise.

Additional bidding flexibility for SoCalGas resources

StartingJuly 6, to allow natural gas-fired generators in the SoCalGas system to reflect higher same-day
natural gas prices and to avoid having these resources dispatched for system needsin the event of
constrained gas conditions in Southern California, the ISO adjusted the gas price indices used to
calculate the commitment cost caps and defaultenergy bids in the real-time market for natural gas-fired
generators onthe SoCalGas systems. A 75 percentadderwas includedinthe fuel costcomponent used
for calculating proxy commitment costs forresources on the SoCalGas systemsinreal time. The ISO also
included a 25 percentadderforthe fuel costcomponent of defaultenergy bids in the real-time market.
The 75 percentand 25 percentaddersimplemented by the ISO were based on analysis presented by
DMM in its comments on the final Aliso Canyon gas-electric coordination proposal.

DMM’s analysis of same day natural gas price volatility in Southern California during the summer
months shows that this additional flexibility has been sufficient to cover the vast majority of same day
natural gas transaction prices. For example, of the same day traded volume observed on the
InterContinental Exchange (ICE) at the SoCal Citygate duringJune through September 78 percent was
lessthan 10 percent higherthan the next day indexand 99.6 percent of same day traded volume was

51 Comments on Final Aliso Canyon Gas-Electric Coordination Proposal, De partment of Market Monitoring, May 6, 2016:
http://www.caiso.com/Documents/DMMComments AlisoCanyonGas_ElectricCoordinationRevisedDraftFinalProposal.pdf.
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lessthan 25 percent higherthan the next-dayindexprice. A more detailed analysis and discussion of
the increased bidding flexibility is available in DMM’s comments to the ISO’s October FERC filing.52

Resources were also granted the ability to rebid their commitment costs in the real-time market for
hours without day-ahead schedules orforhours spanning minimum run times if committed in the real-
time market. This ability was activated onJune 2. As discussedin DMM’s comments to the ISO’s
Octoberfiling, almost all of the capacity that made use of the ability to rebid commitment costs with the
additional headroom were bid in by one scheduling coordinatorand the bidding pattern did notappear
linked to changesinsame day price movements. DMM believes thisindicates thatthe 75 percent gas
scalar forcommitment costs did not end up having a significant benefitin terms of helpingto manage
gas use thissummer. Conversely, DMM'’s analysis did not find that the ability to rebid commitment
costs with a scalar adder had a significantimpact on total bid cost recovery payments, nordid we find
other detrimental market effects during this period. However, we remain prepared torecommend
lowering these adders should we identify any market harm.

In additiontothese tools, the ISO asked inits May FERC filing for permission to use amore timely
natural gas price for calculating default energy bids and proxy commitment costs in the day-ahead
market. With this modification, the ISO would base natural gas price indices on next-day trades from
the morning of the day-ahead marketruninstead of indices fromthe priorday. The target
implementation date forthis measure was July 6. However, this change was not implemented during
the third quarter because the ISO was not able to confirm that this price would be consistent witha
FERC policy statementon natural gasindices.* FERCissued an orderon this motion forclarification on
October 20, confirmingthat the price update is consistent with the policy statement.% Consequently,
the ISO implemented the new methodology on October22. DMM is very supportive of this change and
recommendedinits October20 filingthat this be permanently extended.%

Exceptional dispatch mitigation

While the ISO did not use operational tools to manage gas limitations this summer, it did use
exceptional dispatches to help manage abroaderset of conditions affecting gas supply in Southern

52 Comments of the Department of Market Monitoring of the California Independent System Operator on the Tariff Amendment
Filed to Maintain in Effect for One Year Certain Tariff Provisions Previously Accepted on an Interim Basis to Address Limited
Operability of Aliso Canyon Facility, Department of Market Monitoring, October 19,2016, FERCDocket No. ER17-110-000, pp.
7-9.

53 Comments of the Department of Market Monitoring of the California Independent System Operator on the Tariff Amendment
Filed to Maintain in Effect for One Year Certain Tariff Provisions Previously Accepted on an Interim Basis to Address Limited
Operability of Aliso Canyon Facility, Department of Market Monitoring, October 19, 2016, FERCDocket No. ER17-110-000, pp.
7-9.

5 Formore information see the following limited tariff waiver petition:
http://www.caiso.com/Documents/Jul12016 AlisoCanyonlLtdTariffWaiverPetition ER16-1649.pdf.

55 FERCordergranting petition for extension of limited waiver and dismissingmotion for clarification, October 20, 2016:
http://www.caiso.com/Documents/Oct20 2016 OrderGrantingPetition Extension_ LimitedWaiver DismissingMotion_Clarific
ation ER16-1649.pdf.

5 Comments of the Department of Market Monitoring of the California Independent System Operator on the Tariff Amendment
Filed to Maintain in Effect for One Year Certain Tariff Provisions Previously Accepted on an Interim Basis to Address Limited
Operability of Aliso Canyon Facility, Department of Market Monitoring, October 19,2016, FERCDocket No. ER17-110-000, pp.
1-2.
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California. However, atthistime, the ISOis notable to mitigate exceptional dispatches for gas
constraints, only noncompetitive transmission constraints and afew otherspecificreasons. As part of
our FERC filingon October 20, DMM has recommended thatincremental and decremental exceptional
dispatchesissued to manage Aliso Canyon gasissues be considered non-competitiveand subject to
market power mitigation because of the potential for high market concentration of resources that could
be exceptionally dispatched to address the gas constraints.5” DMM does not believe thisissue should
require an extensive market design and stakeholder process to address. However, if the ISO believesit
will take amajor efforttoaddress thisissue, DMM recommends that the ISO and FERC place a much
higher priority on addressing otherissues identified by DMM as part of the 2017 stakeholderinitiatives
catalog process.>®

57 Comments of the Department of Market Monitoring of the California Independent System Operator on the Tariff Amendment
Filed to Maintain in Effect for One Year Certain Tariff Provisions Previously Accepted on an Interim Basis to Address Limited
Operability of Aliso Canyon Facility, Department of Market Monitoring, October 19,2016, FERCDocket No. ER17-110-000, pp.
12-17.

58 See Comments on the Draft Stakeholder Initiatives Catalog, De partment of Market Monitoring, September 30, 2016:
http://www.caiso.com/Documents/DMMComments Draft2017StakeholderlnitiativesCatalog.pdf.
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