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Attachment D2

Report on the Capacity Demand and Reserves in the ERCOT Region
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E Ô J F- W ^

^?m~ 0̂
o QF- U p J W U

O ^ W J j

^ O Ja Q

ca

^OQU^
fl- y, /̂ } H C

CU '^ z ^

O O V^J /^ Q

^ V a VGJ L}L cmTXgZa
^^WQ 0'
a2 [^- ^2 ocu z
a^i

^ LL o
^QpW^

-0
cn~QQ
CC

W ^W U-

^- aZ d O to
O '- ^Q ix U)

w D w CES
0) cp Y a Z L m

Y N ^ ^ ~ O
O y Q

H EUUa c6-Nc
OOW^^'^o

U a
3:

W^ ^dQ•^t
ui Q Y ^ •-•W
L N Z w Q L

P a Q O w °

63



^ Definitions I

Mothballed Unit
A generation resource for which a generation entity has submitted a Notification of Suspension of Operations, for which ERCOT has declined to
execute an RMR agreement, and for which the generation entity has not announced retirement of the generation resource A seasonal mothballed
unit is one in which the generation entity requests a seasonal operation period that must include the summer Peak Load Season, June 1 through

September 30.

Mothballed Capacity
Capacity that is designated as mothballed by a generating unit's owner as described above, and which is not available for operations during the
summer Peak Load Season (June, July, August and September) or winter Peak Load Season (December, January and February).

Available Mothballed Capacity based on Owner's Return Probability
Mothballed capacity with a return-to-service probability of 50% or greater for a given season of the year, as provided by its owner, constitutes
available mothballed generation Return probabilities for individual units are considered protected information under the ERCOT Protocols and
therefore are not included in this report.

Forecast Zone
Forecast Zones generally have the same boundaries as the 2003 Congestion Management Zones with the following exceptions. A) Panhandle Zone
for resources in the Texas Panhandle counties and outside the 2003 Congestion Management Zones, and B) Coastal Zone for resources in 11
counties along the Texas Gulf Coast and formerly in the South Zone of the 2003 Congestion Management Zones.

LRs (Load Resources)
Load capable of reducing or increasing the need for electrical energy or providing Ancillary Services to the ERCOT System, as described in the
ERCOT Protocols, Section 6, Ancillary Services These Resources may provide the following Ancillary Services Responsive Reserve Service, Non-
Spinning Reserve Service, Replacement Reserve Service, and Regulation Service. The Resources must be registered and qualified by ERCOT
and will be scheduled by a Qualified Scheduling Entity (QSE)

Peak Load Seasons
Summer months are June, July, August, and September, winter months are December, January, and February

Non-Synchronous Tie
Any non-synchronous transmission interconnection between ERCOT and non-ERCOT electric power systems.

Private Use Networks
An electric network connected to the ERCOT transmission grid that contains load that is not directly metered by ERCOT (Le, load that is typically
netted with internal generation)

Reliability Must-Run (RMR) Unit
A generation resource unit operated under the terms of an agreement with ERCOT that would not otherwise be operated except that they are
necessary to provide voltage support, stability or management of localized transmission constraints under first contingency criteria

Signed SGIA (Standard Generation Interconnection Agreement)
An agreement that sets forth requirements for physical connection between an eligible transmission service customer and a transmission or
distribution service provider

Switchable Unit
A generation resource that can be connected to either the ERCOT transmission grid or a grid outside the ERCOT Region.

Wind Seasonal Peak Average Capacity Percentage
The average wind capacity available for the summer and winter Peak Load Seasons for a region (non-coastal / coastal) divided by the installed
capacity for the region, expressed as a percentage. Details for the derivation of the percentages are outlined in ERCOT Protocol Section 3.2 6.2.2
(see http-//www.ercot com/contenttwcm/currentLguides/53528/03-030115-NodaI doc).

Wind Peak Average Capacity Contribution
The seasonal net capacity rating of wind resources multiplied by the Seasonal Peak Average Capacity Percentage for non-coastal and coastal

regions

Wind Regions
The coastal wind region comprises the following 11 Texas counties along the southern Gulf Coast Cameron, Willacy, Kenedy, Kleberg, Nueces, San
Patricio, Refugio, Aransas, Calhoun, Matagorda, and Brazoria The non-coastal region consists of all other counties in the ERCOT Region.
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CDR Report - Executive Summary

The methodology for developing this report is defined in Section 3.2.6 of the ERCOT Protocols (see:
http://www.ercot.com/content/wcm/current_guides/53528/03_102215_Nodal.doc). ERCOT has developed
this report using data provided by resource developers/owners and by transmission service
providers. Although ERCOT works to ensure that the data provided are as accurate and current as possible,
ERCOT cannot independently verify all of the information provided. Information available to ERCOT as of

November 24, 2015, is included in this report.

Planning reserve margins increased for all years except 2016 since the release of the May 2015 CDR report.
This CDR incorporates a new load forecast with peak loads that average over 500 MW higher through 2021
than the forecast used for the May CDR. The higher planning reserve margins after 2016 are mainly due to
about 6,250 MW of new Planned Resources that became eligible to be included in the CDR report since early
May. When accounting for the estimated summer peak availability of wind, the total new planned capacity is
approximately 3,660 MW. This summer-rated capacity constitutes about 1,600 MW of natural gas, 1,150 MW
of utility-scale solar1, about 590 MW of wind, and about 320 MW of compressed air energy storage. Also
contributing to the higher reserve margins is a slow-down in peak load growth in the later years of the new

load forecast relative to the previous one.

Planned capacity that entered commercial operations since the release of the May 2015 CDR report includes
1,011 MW of natural gas capacity and approximately 1,976 MW of nameplate wind capacity (with a summer

peak average capacity contribution of 237 MW).

ERCOT did not factor into the CDR the potential resource capacity impacts of several U.S. Environmental
Protection Agency (EPA) regulations that are being implemented or have been proposed, the most immediate
of which is the forthcoming Regional Haze Program Final Rule establishing a Federal Implementation Plan (FIP)
for Texas. The Final Rule is expected within the next several months, and, as proposed, would require scrubber
upgrades or retrofits at 12 coal-fired units in ERCOT with a 2018-2020 compliance period. ERCOT's recent
regulatory impact analysis, which focused on the Clean Power Plan (CPP) and the proposed Regional Haze
Federal Implementation Plan (FIP) for Texas, indicated that at least 4,700 MW of coal generation is likely to be
retired as a result of these regulations. Depending on the requirements in the final Regional Haze FIP, these
retirements may occur within the next five years. These retirements are in addition to 2,300 MW of gas-steam
and coal capacity (including the announced mothballing of CPS Energy's J.T. Deely units 1 and 2 in late 2018)
that the analysis found would retire under business as usual conditions.

ERCOT continues to analyze the anticipated impacts of these regulations on resource adequacy. As ERCOT
receives additional information about operational changes and unit retirements, it will incorporate this

information in future CDR reports.

1 Based on the ERCOT Protocols, the summer peak average capacity percentage of solar is 100 percent until an installed capacity

threshold of 200 MW is reached. The current installed solar capacity is 193 MW. At the 200 MW threshold, the percentage is based
on the average available capacity during the highest 20 peak load hours for each preceding three-year period. If calculated for this
CDR, the summer capacity contribution for new planned solar resources would be 920 MW based on a capacity percentage of 80%.
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v ( O N Ôp N i ' O N . Ob ^-. Oo OW ro.. W a 0 Ob - N b n d a ^ t G b r O i W a M O oW

NNtb^f toOiGb°bmYYV̂OIN Ci W aD bn
'.^''^oe^^^o

^o^orn - - - ^ orroa.--^NNNNN^

N^OMIOr ^bION' No ^N^- N

N o0000 00000000 00 0 00 000 oW_ ro.. boooooo.o 00 0 00.000

N N ^ON m ONO O^^OaD n -'b^^ b d0 OM^bpnn rt$ONfVr O^ m^ moOW

a N NM

W

b ° Yho aDaCaD YNnaDro M . . bbNt'O^
IoO t O b m b Y

N N m W
N O O O O O O O O O O O O O O O O O O O O O O O O o O O O O O O r O O O b O O O O O O o O O^ O

N C 0 18 lV O ci Vi W O N n ^ a0 m.. N
M b W-- --- -----

ro tO m b 10 N^ ^(O N` N n - ----- N N N.-
. f^(Ot0(010YY W b b nMb(O (O

O O O O O O O O O O O O O
O O O O O O O O O O O O O W N W o O b O O O _ O O O O O O O O O _ O O

no.
.. bp ..O

bb °maND10 b W
b<YI°Od^N^fnO Nmb°nnnM

NN
W 0 ^pNN W

N N N
. . MfO^OfbOmm<V Nn aDCI mmn . . bbb . M ^N^ .-^ ^ Nr ^"•- ^

@ N O O O O O O O O O O O O O O O O p O O O O O O O O O O O O O O O O O O W N W r O O O O O O O O O O O O

NN d°^°OfbOb OYONrY<aMOamDaNO^nbnmaND^OMb W.-.-fO^ON^O.-^1°OiOb^^OtON^ ^^ONb N n ^^^

N O O O _ O O O O O O O O
O O O O O O O O O O O O O O W r O p O O p O O O O O O _ _ O

^

N O O

ONO Od b°b W m ^ oOW bb O V°fOb^O YO 1^ONIOIbONn ^U WrN NNNNo
^ cb'lbfOtOf°Om<Y ^nn daMDaD bbr a0 n<On^.-^OfONm^^ ^ M^N^ .- ^^^ ^^^

^^ ^ N O W m N O n b^O W b 4D O ^ b N O M O N O p op O O^O No N No Op N Oo N W 0 m M m
^ O N O O O n O O O W b O O N N

O NO N d

..
N Y --------- W^OWi N.W-----T^^NN^^NN^^^^^^ oOON^

0000^°O^^ O ^°OV po^°O^o Ory
N N N N ^ N N N N° N N N N ^ ^ ^ N o N N N N N rv N N N ° N N N

2 2 2 Z Z Z 2 Z 2 Z Z Z Z Z Z Z

0000 a¢¢ 000 000 OO00000000

^Ff HHFFF^IS-^^^IS-hS-FFf
FfFf~pNNNrHNf~qf~/,^^HXFSFFI~dNt~/l.f!-NNNFFIS-^f V~lf~/^Nf4AN^NN4f

Z K d ' Q Q K K J 7 7 J W 7 J J000 < 7 J J K W K W ' K J 7 7 N N N 7 J 7 J 7 J 777 J J J 7 J J 7 J 7 J J

N ZZUUUUZZNy W W Z W (UqfUdtUqZZ2ZZZZZ3NtOqZZZxxxSmlU9NUUUbfUpNZZZZZS=x^zixSSfUdhNNfUqNZ2UxxxxxSxS

KKKR
QQQQ
0000 J J J J J J J J J J J J J J J J J J J J J J J J J J J J J b b(/l N b f/J N fd m 4l N f9 b b r/i N m N N m b N b N

W
0000 Q Q Q a¢ <6888<<

Q Q¢ a a Q¢ Q Q Q a ¢ Q^/1 tl1 ^9 b N ..........

Z Z Z Z O O O O
O O O U O O V O O O O O V V O O O O O O O O O O O O O O O O O O, O, O, O, O, O O O, O O, O O, O, O O O, O O O O O O^ c•I(7 c'1c7^1C^

J Q Q w w W W Z Z^ 2 OO
O n o 000

OO2Z OOWa 2ZZ KKKZ2Z2ZZ
W W^ W ' O O W{- W WI - p Q W F 00 Z F F O O O O WOW O O O W W W W W W W W^^^ W W W U O O O O O

z
W W U' U' t~IJ N Q F^ F W W' K S MN f~A Y tll b(^ W W Q O ^ W W W W W W W Q¢ Q U U U^MF O U O O O f f f Q Q M^m Q Q .. YEK K K KEK

W N qJ N b N b N N K K K 3 3 3 Q Q T T ^^^^^ S^^^^
7 ^^ F f W W J Y >mX X X X w W b J 7 J m m Q g J m m m m m .....0

OOQQ¢¢Qaa^wwww^^J'-ri-00 HOOO^^^-rwww77J¢¢¢OO0o00oo00o^xxxxsSxx¢¢¢Q¢Qa¢aa
U ( q b22 IL LL C7 LL LL LL C 7 m m m m J J. F F H m9 Q^ W^ LL LL LL LL m m m Z Z 2 m m m m m m m m LL LL LL S x S U U U 3^ S S 3 3 x S x 2 S x S x S x

^ d N M m

qU)bNb(7 U I
U

I U U tiJ C7 U' C7 O° j j 7 j j
UII I I»S°O^^^OqNNN

JUIIIUYY00
Q

^ZF aab^onbKKK^o0C7(9^mlmlmlmlml

.. W ZUIUI2ZULLLLLL tl1NtllmlUl1J7DJJYbI71Z WIWIalaaulQl¢IQlml jm1U^U1b^NNNNNff f JJJf fH1-r^ff HU^UIUIUIGU' G(7NC7
...

U (Jbl(JqIrLL~ANNIN10000^1»»wJfnlNf/llmI(NINIU0WJ100313^3131J»QQQWfFOJUOdOJI71JIZZZIY1dIM1UlUlUUIUIUUIUIUIUIWWWWWW
F W W 1IW W W y}> U J J 1 IW b b w b y Z W dldla a

d a "<811 1<
O N N N N tlJ 41 N m W W W U U U>>> W W W W W W U U U U LL d LL a d d

<<<. , . m m m m m m m m >000000
2 d d F F m m U ua. a a m¢ W Z 2 Z U' (7 Y Q O U z z ¢^ W' I I ¢ Q O O O O 0>

. 7 U U f/1 b m m U LL LL LL C1 U U U U J J^^^^ O O O (/J!A N F f^i 3 ^ m m m m m m m m m m m m m m m m m LL LL LL U U U U U U U U U U U U 0000000

z
0
Fw
U p

7) Z U

or

w" 0
rc

19 ? a

^ M d N

OC9(7(9U' (^
r h f f F H

p o p U U m U U f 9
^ N m d ^D

_ K^ K K W K
MdN^,,,

o00 F^^ p~pppp
UUUUUU f 0 0 (7U• U• a'K W 22ZZZZ UUUUNU., 1-^^rrf- Q¢¢ wwwwww. OOmOOmOUm^^r^r KKIY^KK

omOOm 000 000000 wwwwww

(70C1 W W W ^^^WMMW
mmm »>}y>^NmbrFrFl-F

wwwE QaQW 000^9(^(9 zz zzzz

~ U U U U U
~ m m m a n a w w w 2 Z Z wF z-N m m N N ^ rv 00000W UU

ZZ2 W W W UUU W W W W W (7C7(722Z(7(7(•JZZ2Z2ZUN>YY>}>
d N wWw^^^» >ooooo^^N^°^o^wWWWWwW3g33oc^oo^,
7 J 7 7 7 j J J N b N >} y> Y O O O O O O W w W W K K C K K K
YY.-N ^^^ Nb J OOONbNUUU(^(^(^(9(^»>JJJYdY22zZZZ»» W W W W W W

1A W W J
_ Y W W ^ N N J J 7 J W W ^^ Y ^ N btp a' K>>> W W WmwmmwJ J W LL LL LL 7 J J W W W W W W J J J J Z Z Z Z 2 Z

ZZ K 0?;Ojm^YYN=NNO00^27WWWWWWWWjj^UUUQQQO0000^ZZ22^K^KKKW W X X Q W JWmS2WWJJUa^^UWWY^ WZWZY00
U U F. F 3 3 w w L^ m^^ J J o J w w--

w8 o Z Ur 3 U a¢ K rc m rc^^^>>> o 0 o w w w w w m b m W W W m m m
¢ Q¢ Q¢ Q i?_=

a a a a n a

22^x^^^^GFpaawwNyFFrF^^7MooZZ_aaaQaJ7JF ZZZw ^^^0000NroioN www<a<OOOOOO0000x^x^^x
¢ Q F  m m W W W W p^ N N co W W, Z Z Z y Y g 2 Z Z a¢ Q¢^^ r K" w' N fN N^/) N N N N Q Q Q "< J O O O J J J J J J U U U U W W W W W W
MM D
000?^OQ°gYYHr^ga000¢¢Y¢¢¢ z^rca¢Q¢¢aOOOOO^rcm¢aWWWOOO0O0».» WWWWWW

Zn0
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Description of ERCOT Roles and Responsibilities
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Description of ERCOT's Roles and Responsibilities within the Electric Market in Texas

Public Utility Commission of Texas (PUC) SUBST. R. §25.362(i)(2)(E) requires:

A description of ERCOT's roles and responsibilities within the electric market in
Texas, including system reliability, operation of energy and capacity markets,
managing transmission congestion, transmission planning and interconnection of
new generating plants, and a description of how ERCOT's roles and responsibilities
relate to the roles and responsibilities of the transmission and distribution utilities
and retail electric providers and to the North American Electric Reliability
Corporation and Texas Reliability Entity.

ERCOT Background and History

ERCOT, founded in 1970, is the independent system operator (ISO) for the electric power region
covering 75 percent of Texas's land area and serving 90 percent of Texas load. Section 39.151 of
the Public Utility Regulatory Act (PURA), as amended by the 76th Texas Legislature in Senate
Bill 7 (SB 7) in 1999, assigns the following responsibilities to the independent organization for the

ERCOT Region:

(1) Ensure access to the transmission and distribution systems for all buyers and sellers
of electricity on nondiscriminatory terms;

(2) Ensure the reliability and adequacy of the regional electrical network;

(3) Ensure that information relating to a customer's choice of Retail Electric Providers
(REP) is conveyed in a timely manner to the persons who need that information;
and

(4) Ensure that electricity production and delivery are accurately accounted for among
the generators and wholesale buyers and sellers in the region.

ERCOT's highest priority is to ensure reliable and secure transmission of electricity in the ERCOT

Region. ERCOT's primary responsibility is to facilitate reliable power grid operations in the

ERCOT Region by working with the region's Market Participants.

In 1996, in response to recommendations from industry participants made in conjunction with new
legislation and revised rules issued by the PUC, ERCOT's organization was restructured, and it
began operating as the not-for-profit ISO for the ERCOT Region. Since that time, ERCOT's role
in the Texas electricity marketplace has expanded in response to the restructuring of the electric
utility industry mandated by SB 7, which introduced competitive choice to electricity customers
in areas of Texas previously served by investor-owned utilities (IOUs). Following the mandates
set forth in SB 7, ERCOT assumed responsibility for implementing the market structure, systems
infrastructure, and business processes to facilitate retail competition in ERCOT's electricity

market.

As the single control area operator for the ERCOT Region, ERCOT oversees an electric grid
consisting of more than 550 generation units and more than 43,000 circuit miles of high-voltage

transmission lines. While generation and transmission assets are owned independently, ERCOT,
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through its role as the ISO, is charged with maintaining Market Participant access to the regional
transmission system, monitoring existing transmission facilities, and supervising the transmission
planning process to ensure the long-term reliability of the regional transmission grid. Market

Participants in the ERCOT Region must coordinate their activities with ERCOT to transmit

electricity through the regional transmission grid.

ERCOT is a membership-based 501(c)(4) nonprofit corporation with members in the following
Market Segments: IOUs, municipally owned utilities (MOUs), electric cooperatives (ECs),
independent generators, independent power marketers, independent REPs and consumers.

Capitalized terms and acronyms refer to terms as defined in Section 2 of ERCOT Protocols

("Definitions and Acronyms").
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System Operations

System Operators

The ERCOT System Operators, working from the control center, have the responsibility and
authority to implement Real-Time actions to ensure the stable and reliable operation of the Bulk
Electric System (BES) during both normal and emergency conditions. ERCOT is the only entity
registered with North American Electric Reliability Corporation (NERC) to perform the functions
of Reliability Coordinator, Balancing Authority, and Interchange Coordinator in the ERCOT

Region. Primary duties include:

• Request and receive information required to continually monitor and direct the operation
of the ERCOT BES to ensure its security and reliability in accordance with the ERCOT
Protocols, ERCOT Operating Guides, and NERC Reliability Standards.

• Operate the ERCOT BES 24 hours a day, 7 days a week utilizing advanced network
analysis applications, including State Estimator, Real-Time Contingency Analysis, Real-
Time and Study-Mode Operations Power Flow, Voltage Stability Analysis and Dynamic
Stability Analysis, to continuously monitor the transmission lines and generation units in
the ERCOT interconnection to ensure security and reliability of the ERCOT System.

• Perform security analyses on a Day-Ahead basis and manage congestion on a real-time
basis to ensure the ERCOT System is operated in such a manner that the outage of any
single facility (Contingency) in the system will not cause: the uncontrolled breakup of the
transmission system; loading of transmission facilities above their defined emergency
ratings, which cannot be eliminated in time to prevent damage or failure; or operation at
transmission voltage levels outside system design limits, which cannot be corrected
through execution of specific, predefined operating procedures before voltage instability

or collapse occurs.

• Review the Daily Operations Plan and calculate and post the allocated Responsive Reserve,
Regulation Reserve, and Non-Spin Reserve Service obligations.

• Operate the Day-Ahead Ancillary Service Market to ensure Up Regulation, Down
Regulation, Responsive Reserve, and Non-Spin Reserve capacity needs are met.

• Run the Weekly Reliability Unit Commitment (WRUC), Day-Ahead Reliability Unit
Commitment (DRUC), and Hourly Reliability Unit Commitment (HRUC) to ensure the
ERCOT grid has sufficient generation capacity to resolve transmission congestion and

meet system load expectations.

• Calculate values necessary to deploy generation using Security-Constrained Economic
Dispatch (SCED) every five (5) minutes to minimize the use of Regulation and minimize

the cost of energy.

• Receive all specified notifications from all Market Participants with regard to bids,
generation control modes, routine adjustments, and equipment limitations or outages.

• Issue appropriate operating condition notices, advisories, watches and emergency notices;
coordinate the reduction or cancellation of transmission maintenance outages and re-
dispatch of generation; and request, order or take other action(s) that the System Operator
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determines is necessary to maintain safe and reliable operating conditions on the ERCOT
System in accordance with ERCOT Protocols, ERCOT Operating Guides, and NERC
Reliability Standards.

• Implement Energy Emergency Alert(s) (EEA) when conditions create a potential
generation capacity shortage. During such conditions System Operator may take action up
to and including directing the shedding of firm Load to maintain the integrity of the

ERCOT System.

• Obtain and/or arrange to provide emergency energy over the DC Tie(s) with other Regions
to prevent emergency operations within the ERCOT System.

• Manage the DC-Tie scheduling and inadvertent energy accounting for the five (5) DC Ties
ERCOT shares with the Southwest Power Pool and Comision Federal de Electricidad.

Operations Support

Operations Support's Shift Engineers provide technical support and engineering expertise to the
control room staff (System Operators). This includes software applications support and execution
of system studies to facilitate System Operators' operating procedures. The Shift Engineers also
serve as liaisons between the System Operators and other Grid Operations departments.

Operations Support's Operations Engineers evaluate recurring transmission congestion through
verification of equipment ratings and system topology with the Transmission Service Providers
(TSPs) within ERCOT. Additionally, Operations Engineers assist System Operators in resolving
Real-Time reliability issues by developing Real-Time Constraint Management Plans (including
Remedial Action Plans, Temporary Outage Action Plans, and Mitigation Plans).

Operations Engineers also calculate and post Day-Ahead Generic Transmission Limits (GTLs) for
publication to the ERCOT Market and use in the DAM and DRUC analyses. The intent of
ERCOT's Day-Ahead GTL calculation is twofold: first, this calculation creates limits to be
considered in the DAM and DRUC; second, it provides a baseline for Shift Engineer and System
Operator assessments in preparation for the next Operating Day with the intent to prevent ERCOT
from entering an insecure state in which the outage of a single facility (e.g., a single transmission
line or double-circuit transmission lines on the same structure) could lead to other transmission

facilities' overload or system instability.

The Operations Support Department is also responsible for identifying and monitoring System
Operating Limits (SOLs), which have the potential to be Interconnection Reliability Operating
Limits (IROLs) as a result of changing system topology, configuration, or flows. IROLs could
expose ERCOT to instability, cascading outages, or uncontrolled separations that adversely impact
the reliability of the BES. ERCOT must notify NERC and the Texas Reliability Entity (TRE)

within 72 hours when potential IROLs have been exceeded.

In addition to the above, the Operations Support Department performs several other duties

including, but not limited to, new generator and transmission facility energization and
synchronization, Real-Time outage coordination, and preparation of materials for and participation

in reliability audits by NERC and TRE.
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Finally, Operations Support is responsible for the investigation, development, review and
distribution of reports for stakeholders within the ERCOT Market, including ERCOT's Monthly
Operations Reports and Preliminary EEA Reports, which are submitted to the ERCOT Reliability

Operations Subcommittee (ROS).

Operations Planning

Operations Planning is intended to provide ERCOT System Operators with a proper assessment
of the ERCOT System to ensure grid reliability needs are met. The major activities performed
under this program include Wind Generation Forecasting, Solar Generation Forecasting, Voltage

Profile Assessment, Resource Net Dependable Capability Assessment, and Stability Studies.
Additionally, grid reliability systems are supported within Operations Planning. Networks

security systems and applications for the control room are supported and maintained within
Operations Planning with on-call support 24 hours a day, 7 days a week.

The Wind and Solar Generation Forecasting applications provide MW load forecasts for both the
aggregate ERCOT System and all the individual wind and solar Generation Resources. Two
values are provided as part of each forecast for each hour for a rolling 48-hour period. Both of the
values are hourly average values. The first is a forecast of the most likely average MW value for
that hour. The second is an 80 percent level of confidence forecast. This means that the forecast
is biased such that it is expected that the actual MW is greater than the forecasted value 80 percent
of the time. This gives ERCOT both a likely actual target and a conservative estimate of the MW

output from wind and solar Generation Resources.

The Voltage Profile Assessment is performed to meet ERCOT Protocol and NERC Reliability
Standards requirements, which call for a voltage profile to be developed for the ERCOT Region.
Operations Planning re-evaluates the voltage profile twice a year (or more often if necessary) to

ensure reliable voltage control on the ERCOT System.

The Resource Dependable Capability Assessment is performed to ensure that the ERCOT Systems
have the most accurate values for each resource's High Sustainable Limit (HSL), Leading Reactive
Capability, and Lagging Reactive Capability, as required by the ERCOT Operating Guides.

Each season, between 400 and 450 resource HSLs are submitted to ERCOT by the Qualified
Scheduling Entities (QSEs) representing the Resources. ERCOT also conducts Unannounced
Tests for selected resources to be tested without prior notification to ensure that the resources can
meet the HSLs reported by the QSEs. If the resources cannot meet their HSL, ERCOT Protocols
require QSEs to lower the HSL to the value sustained in the Unannounced Test. This process
helps ensure that the total available capacity calculated in ERCOT Systems is accurate.

Leading and Lagging Reactive Capability tests are conducted biennially as required by the ERCOT
Operating Guides. The results of these tests are assessed by Operations Planning and, if accepted,
are incorporated into ERCOT Systems as necessary. This testing ensures that ERCOT systems
have the most up-to-date reactive capability curves so that any reliability studies performed are as

accurate as possible.
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