Power Operations Bulletin # 665
ERCOT has posted/revised the DC Tie Operations Document manual.

The Various Changes are shown below.

A copy of the procedure can be found at:

http://www.ercot.com/mktrules/guides/procedures/index.html
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1. Introduction

1.1      Purpose

This document is an ERCOT (Electric Reliability Council of Texas, Inc.) Operating Procedure that describes the operating guidelines used by the following entities:
· ERCOT

· ERCOT Qualified Scheduling Entities (QSEs)

· Transmission Service Providers (TSPs)

· Purchasing-Selling Entities (PSEs)
· Non-ERCOT Balancing Authorities (BAs) 
· Southwest Power Pool (SPP) 
· Comision Federal de Electricidad (CFE) 

· The DC-Tie Operators

ERCOT is the NERC designated Reliability Coordinator for the ERCOT Region.  The interactions between ERCOT, SPP, and CFE for the purposes of NERC E-Tagging, scheduling, transmission reservations, and Inadvertent Energy accounting for transactions of energy across the DC-Ties, are covered within this document.  This document shall be reviewed at least every three years.
This ERCOT procedure supports the ERCOT Protocols, Operating Guides and NERC Reliability Standards.

All verbal and written communications with ERCOT for commercial or emergency operations of the DC-Ties will be in English. For verbal communications between ERCOT and CFE (and vice versa), the DC-Tie Operator will be the primary contact. The DC-Tie Operator will coordinate any operational issues between ERCOT and CFE.

The communication among CFE, the DC-Tie Operator and ERCOT will be according to the ERCOT Operating Procedures located at the following link, which include:

· ERCOT DCTie Operations

· Inadvertent Energy Procedure

· Operating Procedure Manual: DC-Tie Desk
http://www.ercot.com/mktrules/guides/procedures/index.html
1.2      Scope

This document encompasses and describes the normal and emergency operations of the ERCOT DC-Ties.

1.3      Description of the ERCOT DC-Ties

There are two (2) commercially operational DC-Ties between ERCOT and the Eastern Interconnection:

· North (DC_N) located near Oklaunion
· East (DC_E) located near Monticello
There are three (3) commercially operational DC-Ties between ERCOT and CFE:

· Eagle Pass (DC_S) located near Eagle Pass
· Railroad (DC_R) located near McAllen
· Laredo (DC_L) located near Laredo. This is a Variable Frequency Transformer 
(VFT)

The following sections describe these DC-Ties’ basic characteristics.

1.3.1      North DC-Tie (DC_N)

The ERCOT North DC-Tie is a back-to-back 220 MW HVDC converter located between the American Electric Power (AEP) ERCOT Oklaunion substation and the AEP Public Service of Oklahoma (PSO) Oklaunion substation.

The North DC-Tie may have an original rating of 220 MW but its actual operating limit is dynamic based on real time conditions. The operating limit can be reduced due to tripping. The  DC-Tie Operator and SPP will be instructed to respect the new MW limit whenever it is de-rated. At times, especially during high temperatures, the North DC-Tie actual operational limit can be 200 MW or lower.

Due to limitations with the control system of the North DC-Tie, a deadband of about (+/-) 25 MW will be considered for normal operation. The deadband will be considered in place of shutting down the DC-Tie.

The AEP ERCOT Oklaunion substation is located in the ERCOT Region.  ERCOT is the Transmission Provider, Reliability Coordinator, and Balancing Authority for the ERCOT side of the DC-Tie.  

The AEP PSO Oklaunion substation is located in the SPP Reliability Coordinator Area.  SPP is the Transmission Provider and Reliability Coordinator for AEP in SPP.  AEP operates the North DC-Tie.

The metering point between ERCOT and AEP SPP for the North DC-Tie is located at the PSO Oklaunion 345KV substation on CB 3401-3405.

The characteristics of the ERCOT Polled Settlement (EPS) meter used for settlement and Inadvertent Energy accounting for this DC-Tie are as follows:
	ERCOT EPS Meter Identification

	DC-Tie Name
	Model  Name
	Resource ID
	Meter Serial Number

	North DC-Tie
	DC_N
	AEPOKLUGPDC00
	0109A064


Figure 1.3 shows a representation of the North DC-Tie.

1.3.2      East DC-Tie (DC_E)

The ERCOT East DC-Tie is a back-to-back 600 MW HVDC converter located between the Oncor ERCOT Monticello substation and the AEP Southwestern Electric Power (SWEP) Welsh substation.  

The Oncor ERCOT Monticello substation is located in the ERCOT Region. The AEP SWEP Welsh substation is located in the SPP area.  AEP SPP operates the East HVDC-Tie. The metering point between ERCOT and AEP SPP for the East DC-Tie is located at the Oncor Monticello 345KV substation on CB 4320.

The characteristics of the EPS meter used for settlement and Inadvertent Energy accounting for this DC-Tie are as follows:

	ERCOT EPS Meter Identification

	DC-Tie Name
	Model Name
	Resource ID
	Meter Serial Number

	East DC-Tie
	DC_E
	TXUMONTOPDC00
	0604A076


Figure 1.3 shows a representation of the East DC-Tie.

1.3.3 Eagle Pass DC-Tie (DC_S)

The Eagle Pass DC-Tie is a 36 MW back-to-back HVDC converter located at the AEP Eagle Pass Substation which connects the ERCOT Region with CFE in Mexico (Piedras Negras Substation). This DC-Tie is Black Start capable.

This DC-Tie is used for commercial operations.  AEP Transmission in Corpus Christi is the DC-Tie Operator. 
The metering point between the ERCOT Region and CFE is located at circuit breaker 3000 in the AEP Eagle Pass substation.  
The characteristics of the ERCOT EPS meter that will be used for settlement and Inadvertent Energy accounting for this DC-Tie are as follows:

	ERCOT EPS Meter Identification

	DC-Tie Name
	Model Name
	Resource ID
	Meter Serial Number

	Eagle Pass DC-Tie
	DC_S
	AEPEGPSOPDC00
	32211867


Figure 1.3 shows a representation of the Eagle Pass DC-Tie.

CFE has metering equipment located at AEP’s Texas Central Company (TCC) Eagle Pass City Substation. The CFE metering equipment will serve as backup to the ERCOT EPS meters and will be used only in the event data from the ERCOT EPS meters cannot be used.
The characteristics of the CFE meter used for backup settlement and Inadvertent Energy accounting for this DC-Tie are as follows:

	CFE Meter Identification

	DC-Tie Name
	Model Name
	Resource ID
	Meter Serial Number

	PNE - 83620
	ABB ION-8400
	CFE 5F4C86
	AR0101A02102


1.3.4 Railroad DC-Tie (DC_R)

The Railroad DC-Tie is a 150 MW back-to-back HVDC converter located at the Sharyland Utilities’ Railroad substation and connects the ERCOT Region with CFE in Mexico (Cumbres Frontera substation). The Railroad DC-Tie has a minimum flow requirement of 15 MW and ramp rate of 50 MW per minute.
This DC-Tie is used for commercial operations.  Sharyland Utilities Transmission Operations in Amarillo is the DC-Tie Operator.  

The metering point between the ERCOT Region and CFE is located at breaker 8372 at the Sharyland Utilities’ Railroad substation.  

The characteristics of the EPS meter used for settlement and Inadvertent Energy accounting for this DC-Tie are as follows:

	ERCOT EPS Meter Identification

	DC-Tie Name
	Model Name
	Resource ID
	Meter Serial Number

	Railroad DC-Tie 
	DC_R
	CPLSHRYGP0100
	0612A011


Figure 1.3 shows a representation of the Railroad DC-Tie.

The Back to Back Converter Station and primary metering equipment is located at Sharyland Utilities’ Railroad Substation. CFE’s secondary metering equipment is located at Sharyland Utilities’ Railroad Substation and will serve as backup to the ERCOT EPS meters and will be used only in the event data from the ERCOT EPS meters cannot be used.

The characteristics of the CFE meter used for backup settlement and Inadvertent Energy accounting for this DC-Tie are as follows:

	CFE Meter Identification

	DC-Tie Name
	Model Name
	Resource ID
	Meter Serial Number

	CUF-83430
	KITRON-K6216
	NA
	PT-0702A350-01


1.3.5 Laredo DC-Tie (DC_L)

The Laredo DC-Tie is a 100 MW Variable Frequency Transformer located at the AEP Laredo VFT station and connects the ERCOT Region with CFE in Mexico (Ciudad Industrial substation), even though this interface is not a back-to-back HVDC converter, it is used as a DC-Tie.

This DC-Tie is used for commercial operations.  AEP Transmission in Corpus Christi is the DC-Tie Operator.  

The metering points between the ERCOT Region and CFE are located at the Laredo DC-Tie station at circuit breakers 4265, 5240 and 8095.  This covers both the 138kV and 230kV paths that the flow can take on the CFE side of the DC-Tie. 
The characteristics of the net ERCOT EPS meter that will be used for settlement and Inadvertent Energy accounting for this DC-Tie are as follows:

	ERCOT EPS Meter Identification

	DC-Tie Name
	Model Name
	Resource ID
	Meter Serial Number

	Laredo DC-Tie
	DC_L
	CPLLAREGP0400
	701A603


Figure 1.3 shows a representation of the Laredo DC-Tie.

Primary metering equipment is located at AEP’s Texas Central Company (TCC) Laredo VFT South Substation.  CFE’s secondary metering equipment is located at TCC’s Laredo VFT South Substation, and will serve as backup to the ERCOT EPS meters and will be used only in the event data from the ERCOT EPS meters cannot be used.
The characteristics of the CFE meter used for backup settlement and Inadvertent Energy accounting for this DC-Tie are as follows:

	CFE Meter Identification

	DC-Tie Name
	Model Name
	Resource ID
	Meter Serial Number

	CID-93300
	ION8600A
	NA
	PT-0610A062-01


Figure 1.3
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2. Transmission Reservations across the ERCOT DC-Ties

2.1      Eastern Interconnection Transmission Provider Requirements

Transmission reservations are necessary on the SPP side of the DC-Ties.  Any NERC registered PSE wanting to schedule energy transactions across the ERCOT DC-Ties must have an approved Transmission Reservation for the portion or portions of the schedule paths located within the SPP transmission system and other applicable Transmission Providers (TPs).  The SPP Open Access Same-Time Information System (OASIS) shall be used for these purposes and SPP Transmission Reservation procedures apply.  These reservations also include all necessary Ancillary Services under the SPP Open Access Transmission Tariff (SPP OATT).

For more information on the SPP transmission reservation requirements, please go to the SPP OASIS Internet page located at http://sppoasis.spp.org/OASIS/SWPP.

2.2      CFE Requirements

There is not a FERC Transmission Reservations requirement for the DC-Tie portions of the CFE system.  A PSE wanting to schedule energy into or out of CFE via the DC-Ties must have a contract or agreement with CFE.  

2.3      ERCOT Requirements

Transmission Reservations are not required for the DC-Tie portions of the proposed energy schedules located within the ERCOT Region, or within the ERCOT transmission system. A PSE wanting to schedule energy into or out of the ERCOT Region via the DC-Ties must be registered as an ERCOT Qualified Scheduling Entity (QSE) or enter into an agreement with an existing ERCOT QSE.  

ERCOT Protocols allow QSEs to submit bilateral schedules that use the ERCOT DC-Ties by submitting energy schedules for the exports/imports with matching NERC E-Tags under ERCOT Protocols and Operating Guides.
3. NERC Tagging and Scheduling Process across the ERCOT DC-Ties

3.1      NERC E-Tag

NERC provides Interchange Transaction tagging and scheduling requirements for Balancing Authorities, Reliability Coordinators, Transmission Operators, Transmission Providers, and PSEs.

Appendix A of the North American Energy Standards Board (NAESB) Wholesale Electric Quadrant (WEQ) Coordinated Interchange Standards specifically applies to Interchange Transactions between the ERCOT Region and the Eastern Interconnection.  ERCOT as the single Reliability Coordinator for the ERCOT Region is responsible for the NERC E-Tag duties assigned by NERC. 

The sections below describe the NERC E-Tag and scheduling processes as they apply to ERCOT and all the entities involved in the scheduling of energy across the DC-Ties.  

As required by the ERCOT Protocols, ​all energy flows across the DC-Ties, including those involving emergency energy, will be electronically tagged using the NERC E-Tags (excluding emergency energy from/to CFE).

3.2      Non-ERCOT Interchange Schedules vs. ERCOT Schedules

There are fundamental differences between the Non-ERCOT Interchange Schedules and the ERCOT Schedules.  It is important to recognize these differences when reviewing the NERC E-Tag specification and scheduling as they apply to ERCOT transactions across the DC-Ties.

The major differences are described in the following table:

	Non-ERCOT Interchange Schedules
	ERCOT Schedules

	Need pre-approved Transmission Reservations in the Eastern Interconnection, or a contract with CFE
	Do not need pre-approved Transmission Reservations

	Each interchange schedule reflects a single energy transaction.  The PSE, CA/BA, Scheduling Coordinators (SC) and TP can see and identify each individual transaction.
	Each interchange schedule reflects a single energy transaction.  The PSE, CA/BA, Scheduling Coordinators (SC) and TP can see and identify each individual transaction.

	OASIS business rules and the SPP OATT specify reservations and scheduling timeframes. If there are other Transmission Providers beyond SPP, the proper FERC approved Transmission Tariffs and rules shall apply
	ERCOT protocols allow for Day-Ahead schedules and Adjustment Period schedule modification only.


3.3      NERC E-Tag and Scheduling Process across the ERCOT DC-Ties

ERCOT, as the Balancing Authority and Transmission Operator for the ERCOT Region, has NERC E-Tag approval responsibilities for interchange transactions across the DC-Ties with SPP and CFE.

SPP, CFE and other Transmission Providers and source/sink E-Tag Balancing Authorities have similar approval rights as indicated in the E-Tag specification.

The actual flow across a DC-Tie, at any given time, should match the total aggregated energy profile of all the approved NERC E-tags scheduled across that DC-Tie. Any deviation will be considered Inadvertent Energy.

ERCOT will not allow energy schedules from CFE to the Eastern Interconnection (or vice versa) in a single NERC-Tag. ERCOT will deny such NERC E-tags.

3.4      Scheduling Process with SPP

3.4.1   Availability Transfer Capacity on the North and East DC-Ties

SPP, ERCOT and the DC-Tie Operators will coordinate any de-ratings or transmission limitations across the DC-Ties that reduced the DC-Tie’s capacity. The available capacity will be maintained and considered in the scheduling and NERC E-Tag approval process detailed below.

3.5      ERCOT NERC E-Tag and Scheduling Process with SPP

A PSE that is seeking transmission arrangements to schedule energy between the ERCOT Region and the Eastern Interconnection (or vice versa) will coordinate with all the applicable transmission providers in the Eastern Interconnection, including SPP.  

Requests for service must be made to SPP for service into, out of or through SPP, including service across either the North or East DC-Ties via the SPP OASIS.  SPP will coordinate approval of transmission reservations and energy schedules involving the SPP portion of transmission service. Other TPs might be involved and reservations will need to be made accordingly depending upon the transmission path of the E-Tag.

ERCOT will review and approve or deny the NERC E-Tags for transactions across the DC-Ties.

The following process is followed when scheduling transmission service between SPP and the ERCOT Region across the North and East DC-Ties:

· The PSE must receive approval for transmission service in SPPs transmission system from SPP for the proposed transaction. The PSE must arrange any required ancillary services in SPP. The same applies to other applicable TPs, if any.

· For all transmission service requests, the PSE will create a NERC E-Tag and submit it to all the parties involved for processing, as per the NERC E-Tag rules.

· SPP approves the NERC E-tag if capacity is available in SPP and across the DC-Tie.

· ERCOT may approve the NERC E-Tag if the tag complies with the ERCOT scheduling requirements as described in section 3.2 of this document and if the tag complies with NERC E-Tag procedures.

· The DC-Tie Operator follows the NERC E-Tag energy profile when setting flows across the DC-Tie.

3.6      Scheduling Process with CFE
3.6.1      DC-Tie Limit Calculation

Studies are required to set import/export limits between CFE and ERCOT based on system conditions for commercial and emergency operations.  ERCOT will conduct studies in different time horizons including but not limited to seasonal (winter and summer peaks), Day-Ahead and real-time as needed.  ERCOT will calculate import/export transfer limits for each DC-Tie, on a daily basis, and as system conditions change.

CFE will provide ERCOT with any limits due to its system conditions daily by 16:00.  

The operating limits for the DC-Tie will be the lowest of the limits calculated by ERCOT and CFE. During the limit calculations, any de-ratings provided by the DC-Tie Operator will be considered.
The limits will be posted on the MIS Secure. Updates to the limits based on current conditions will be made available to the Market Participants.

3.7      ERCOT Day Ahead NERC E-Tag across the CFE DC-Ties

A PSE scheduling energy between the ERCOT Region and CFE will use the following process for the CFE DC-Ties:

· The PSE will create and submit a NERC E-Tag for approval.  CFE will verify that a valid contract is in place with the PSE, validate the information on the NERC E-tag and check available capacity on the DC-Tie.

· ERCOT will approve the NERC E-Tag if it complies with the ERCOT scheduling requirements as described in section 3.2 of this document, it complies with NERC E-Tag specification and there is enough capacity across the DC-Tie.

· The DC-Tie Operator will have infrastructure in place to receive a copy of all the NERC E-Tags across each DC-Tie.

· The DC-Tie Operator will have a mechanism or system to aggregate the current energy profile across each DC-Tie. The scheduled flow across the DC-Ties will match the aggregated energy profile. 

4. Withdrawals, Cancellations and Termination of Schedules across the DC-Ties

The notification of schedule withdrawals, cancellations, and termination will follow the NERC E-Tag specification.

4.1     Interchange Transaction Curtailments Process

Whenever there is a need to curtail a NERC E-Tag, the NERC E-Tag specification will be followed. Potential reasons for curtailment can be: loss of generation or load, reduction of capacity due to system conditions, mitigation of a System Operating Limit (SOL) or Interconnection Reliability Operating Limit (IROL) violation, etc.

If ERCOT initiates a curtailment, ERCOT will be in a Transmission Emergency.  This information will be published on the ERCOT Market Information System (MIS).  ERCOT engineers will calculate new limits and the appropriate DC-Tie Operator will be contacted with the new values.  ERCOT will curtail E-Tags as necessary to accommodate the new transfer limits.  ERCOT will use Last In, First Out (LIFO) for prioritizing the curtailed E-Tags.

If CFE initiates a curtailment, CFE will contact the DC-Tie Operator, and initiate a NERC E-Tag curtailment on current energy schedules to reduce the flow across the DC-Tie to the required energy profile level. CFE will use the LIFO methodology for prioritizing the curtailed E-Tags. CFE will provide ERCOT and the DC-Tie Operator with the new limit of the DC-Tie. ERCOT will publish any DC-Tie limit change on the MIS, along with the reasons for the change. ERCOT will acknowledge the curtailment and the DC-Tie Operator will proceed with the controls to reduce the flow across the DC-Tie. 
4.2      Planned and Forced Outages on the DC-Ties

Outages on the DC-Ties are subject to the same requirements as any outages on other transmission elements in the ERCOT Region.  Outages on the DC-Ties must be submitted to ERCOT in accordance with ERCOT Protocols.  

The DC-Tie Operator for the DC_N and DC_E must coordinate planned outages on the respective DC-Ties with SPP and ERCOT, including entering the (both planned and forced) in the SPP CROW and the ERCOT Outage Scheduler.  The ERCOT transmission provider assigned to the particular DC-Tie will enter outages in the ERCOT Outage Scheduler.

The DC-Tie Operators for the CFE DC-Ties must coordinate planned outage on the respective DC-Ties with ERCOT and CFE, including entering the outage (both planned and forced) in the ERCOT Outage Scheduler.

Reductions in capacity are subject to the provisions of the ERCOT Protocols and must be entered in the ERCOT Outage Scheduler as a de-rating.  ERCOT will post all planned outages on the ERCOT MIS.

5. Inadvertent Energy across the ERCOT DC-Ties

The EPS meters previously specified will be used by all parties involved to account for actual energy accounting.

The hourly difference between ERCOT’s actual interchange and ERCOT’s scheduled interchange across its DC-Ties is classified as Inadvertent Energy. Unscheduled energy flowing across each of the ERCOT DC-Ties is inadvertent energy.  ERCOT tracks and maintains Inadvertent Energy accounting for all DC-Ties.

ERCOT, CFE, and SPP will monitor the balance of the Inadvertent Energy account. Inadvertent Energy will be re-paid in kind. 

Inadvertent Energy payback will be arranged between ERCOT, CFE, and SPP, so that the Inadvertent Energy account balances remain as close to zero as possible. This will be accomplished by biasing the DC-Ties in the desired direction.

ERCOT will monitor in real-time the scheduled and actual flow across the DC-Ties. ERCOT will resolve with the DC-Tie Operator any SCADA integrated flow discrepancy. 

Each day, after midnight, ERCOT will verify with the DC-Tie Operator and SPP all the schedules and real-time aggregated SCADA flows. An interim Inadvertent Energy account balance will be maintained. Any discrepancies will be escalated and resolved immediately.

At least, once per month, an accounting true-up will be conducted between ERCOT, SPP, and CFE using the ERCOT EPS meters.

Energy payback will be arranged so the Inadvertent Energy account balance should not exceed 1000 MWh cumulative for the East and North DC-Ties and 150 MWh cumulative for the Laredo VFT, Eagle Pass, and Railroad DC-Ties. Energy payback maybe arranged if the above amounts have not been exceeded but agreed to between parties.  
All the details for Inadvertent Energy monitoring and accounting can be found in the “ERCOT DC-Ties Inadvertent Energy Accounting Procedure”.

6.
Emergency Energy across the ERCOT DC-Ties
6.1     Emergency Energy across the SPP DC-Ties

SPP, AEP and ERCOT have the designated authority and responsibility to make and carry out reciprocal emergency energy decisions required to operate the SPP, AEP and ERCOT Systems during emergencies or adverse conditions. Any emergency energy and any decisions made during these emergencies will be within the AEP HVDC DC-Tie Operator’s guidelines and available capacity limits for reliable operations of the North and East DC-Tie facilities. When an apparent emergency exists, SPP, AEP and ERCOT must initiate and coordinate the appropriate Energy Emergency Alert (EEA) Level with their respective systems in accordance with the NERC Reliability Standard Attachment 1-EOP-002 Energy Emergency Alerts.

The following summarizes the required coordination and implementation between the necessary involved/responsible parties with regard to scheduling Emergency Energy across the DC_N and DC_E Ties, as requested and/or agreed upon by AEP, ERCOT, and SPP:

ERCOT Requested Emergency Energy:

· When ERCOT declares an EEA, ERCOT will notify SPP of ERCOT’s EEA status.  A message will be posted on the Reliability Coordinator Information System (RCIS).  

· If there is available capacity on the DC-Ties, ERCOT will request AEP  to submit a request for transmission service and a tag for the available capacity.  SPP will approve if the availability exists, and the normal DC-Tie scheduling process will apply. 
· 
· 
· ERCOT will provide AEP QSE a Verbal Dispatch Instruction (VDI) for use in settling the payment for emergency energy.    



     6.2
Emergency Energy across the CFE DC-Ties

The following summarizes coordination between the DC-Tie Operators, CFE and ERCOT with regard to scheduling Emergency Energy across the CFE DC-Ties:

· ERCOT or CFE declares an emergency condition.

· If ERCOT requests emergency energy from CFE, ERCOT will coordinate with the DC-Tie Operators.  If available capacity exists on any or all DC-Ties and if CFE can supply the energy, emergency energy can start as soon as agreed.  The appropriate DC-Tie Operator, CFE and ERCOT will coordinate start time, duration MW amount and ramp time.  A VDI will be issued to the appropriate QSE for settlements due to the scheduling limitations in ERCOT.
· If CFE requests emergency energy from ERCOT, CFE will coordinate with the appropriate DC-Tie Operator.  If available capacity exists on any or all DC-Ties, ERCOT will supply CFE energy from DC-Tie Settlement Point if available or CFE can contact a QSE to provide the energy. The appropriate DC-Tie Operator, CFE and ERCOT will coordinate start time, duration MW amount and ramp time.  A VDI will be issued to the appropriate QSE for settlements due to the scheduling limitations in ERCOT.
Detailed emergency procedures can be found in the ERCOT Operating Procedure Manual: DC-Tie Desk at the following link:

http://www.ercot.com/mktrules/guides/procedures/
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