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On 08/22/07, there was no discussion.
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	Comment Author
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	Proposed language revisions.
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	OGRTF 071707
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	OWG Discussion Points


The main objective of the OGRTF in developing NOGRR001-017 was to bring the current Operating Guides into alignment with Nodal requirements.  The OGRTF recognizes that there may be other issues that need to be addressed through the NOGRR process and invites Market Participants to submit NOGRRs to resolve these issues after NOGRR001-017 have been approved.  The following are concepts and assumptions used by the OGRTF in developing the NOGRRs:

· Unapproved NPRRs and OGRRs have not been included in this release

· Terminology Changes:

· “ERCOT Compliance” changed to “Texas Regional Entity” as appropriate

· “Control Area Authority” changed to “ERCOT”

· “LaaRs” changed to “Load Resources”

· The term “ERCOT” can apply to ISO, Compliance, Planning, Engineering, etc.

· Kept existing ERCOT Entity Names and Acronyms in lieu of incorporating NERC terminology

· Format Changes:

· Removed Protocol Excerpts

· Test Forms and Support Documents moved to Section 8, Attachments

· Consolidated testing and compliance in Section 3, Resource Testing and Qualification Procedures

· Definitions, including “Credible Single Contingency,” moved to Section 1, Overview

	Proposed Nodal Operating Guide Language Revision


ERCOT Nodal Operating Guides
Section 8

Attachment A
Detailed Black Start Information

(Effective Upon Texas Nodal Market Implementation)
This attachment provides the minimum information necessary to be used in conjunction with the ERCOT Black Start Plan.  Each Transmission Operator (TO), Qualified Scheduling Entity (QSE), and Generation Resource should use this information for technical reference, development of Black Start Plans, and training of personnel.

CONSIDERATIONS FOR SYSTEM RESTORATION

Determining System Status

(1)
If a Generation Resource or TO loses voltage on all busses and incoming transmission lines, then operators should assume there is a system wide blackout.  The TO should immediately notify ERCOT if possible.  Contracted Black Start Resources should implement Black Start procedures and establish contact with their TOs.  Other Generation Resources should contact their QSEs and then wait for instructions from the TOs.  If possible, ERCOT will update TOs and QSEs concerning ERCOT System status by use of the Hotline or other available backup communications.

(2)
It is expected that if communication with ERCOT is not possible, TOs will evaluate system conditions and proceed independently with their Black Start Plans.  

(3)
Priority should be given to determining the status of nuclear power plant facilities and switchyards in order to re-establish offsite power supply.

(4)
System status conditions to be surveyed include but are not limited to:

(a)
Areas of the system that are de-energized;

(b)
Areas of the system that are functioning;

(c)
Amount of generating reserve available in functioning areas;

(d)
Power plant availability and time required to restart;

(e)
Status of transmission breakers and sectionalizing equipment along critical transmission corridors, and at power plants;

(f)
Status of transmission breakers and sectionalizing equipment at tie points to other areas;

(g)
Status of fuel supply from external suppliers;

(h)
Under-frequency relay operation; and

(i)
Relay flags associated with circuits tripped by protective relays.

Verifying Communications

(1)
Reliable communications will be the key to a safe and timely restoration following a collapse within the ERCOT System.  As part of the initial assessment after a partial or complete system collapse, communication facilities should be tested and verified.  It is possible, especially in case of a total ERCOT collapse, that communications with out-of-state QSEs may not be possible.  It is therefore critical that TOs and Generation Resources located within their transmission system be able to communicate directly during these times.

(a)
The ERCOT System Operators should:

(i)
Verify or establish communication paths with TOs;

(ii)
Verify or establish communications paths with QSEs;

(iii)
Verify integrity of ERCOT Hotline;

(iv)
Periodically disseminate information to TOs and QSEs; and

(v)
Direct implementation of Black Start Plan in blacked out areas.

(b)
The TO operators should:

(i)
Contact ERCOT in order to report status;

(ii)
Establish contact with contracted Black Start Resources and their QSE(s); 

(iii)
Initiate Black Start Plan; and

(iv)
Establish communication paths with other plants necessary to the restoration of the system in their area.

(c)
The QSE should:

(i)
Contact ERCOT to report status of Generation Resources within ERCOT;

(ii)
Assist TOs as required; and

(iii)
Ensure Generation Resources are prepared to receive and follow instructions directly from the TO to which they are connected.

(d)
The Black Start Resources should:

(i)
Isolate their Black Start Resource from the transmission system; 

(ii)
Establish communications with their TOs;

(iii)
If no communications with the TOs are available, establish communications with ERCOT; and

(iv)
Start Black Start Resource and request Load interconnection from TO.

(2)
Should problems be encountered with any of the primary communication facilities, back-up facilities shall be deployed and appropriate personnel notified.

(3)
Communications will be vital to an orderly recovery.  To keep communication facilities available, operating personnel should ensure that conversations are concise and effective.

Preparing for System Restoration
(1)
Orderly restoration will usually require sectionalizing the de-energized parts of the system into smaller, manageable blocks before they are energized.

(2)
The sectionalizing process should usually address but is not limited to the following objectives:

(a)
Priority should be given to restoring offsite power to nuclear plants;  

(b)
Ensure that blocks of load to be energized are sized to minimize the problems of cold load pickup; and

(c)
Operators should verify that their switching orders as well as any standing emergency switching orders have been completed.

Bringing Up Plants
(1)
First priority should be given to preventing damage to power plant equipment and to restoring offsite power to nuclear power plants.  Secondly, attention should be given to preparing units that can come on line most rapidly.  All operators should remember that large steam plants will need an outlet for the minimum generation requirement soon after coming on line.

(2)
A plant with contracted Black Start capability has procedures to begin the process of bringing its units back up when the switchyard and all incoming transmission lines are de-energized.  The plant shall not synchronize or pick up load without communicating with the TO to which it is connected.  

(3)
A plant without Black Start capability should have a written procedure in place to begin preparing the plant to be energized from an external line.  When the TO has energized the plant switchyard it will contact the Generation Resource directly and the QSE as soon as practical.  The TO will coordinate  starting of large motors, bringing plants on line, and synchronizing plants with the rest of the  transmission grid.

(4)
Plant operators will be controlling system frequency during the recovery period and must keep it between trip points for unit’s under-frequency and over-frequency relays.  It is preferable to use the units with lowest under-speed trip for initial restoration.

(5)
Automatic voltage regulators should be placed in service as soon as practical after bringing units on line and should remain in service to improve machine stability.

(6)
As soon as possible, after bringing a unit on line, automatic governor controls should be placed in the "automatic" position to insure instantaneous governor response to changes in frequency.

Picking Up Lines
(1)
Ties between nearby power plants should be established as soon as possible.  Priority should be given to restoring at least one circuit to nuclear power plants to provide offsite power for safe shutdown.

(2)
A line should be energized from the strongest electrical source.  Switching devices on all substation or transmission capacitor banks along the line should be open unless needed for voltage control.

(3)
Energizing transmission auto-transformers (345/138 kV, 138/69 kV) and shunt reactors at plants will allow plant operators to increase field current on the Generator to increase stability.  Also, this reactive current will help keep transmission voltages from becoming excessive.

(4)
Caution should be exercised in the use of 345 kV transmission system.  Because of high values of line charging, energizing one of these circuits with little or no load can produce excessive voltage and can damage substation equipment  (Note: 345kV lines supply approximately 1 MVAR/mile of line charging while 138kV lines supply approximately 0.3 MVAR/mile). 

(5)
Operators in TO control rooms should exercise care when energizing transmission lines, so that they do not close a breaker into a fault.  Operators in TO control rooms should be aware of any transmission lines that tripped while the system was going down and have field personnel check the relay flags before energizing the line.

(6)
Ferroresonance may occur while energizing a line or while picking up a transformer from an unloaded line.  Operators in TO control rooms should be on guard for unusually high and sustained voltages during such switching.  345 kV lines may be highly susceptible to this phenomenon and their use should be minimized in the early stages of restoration.

(7)
Impedance relays that do not have out of step blocking may trip lines due to power swings during restoration (a good indication that the line tripped due to excessive power swings rather than a fault is the existence of impedance relay flags and no ground flags).

Picking Up Load

(1)
In general, 69 kV and 138 kV lines along with radial 345 kV lines to autotransformers may be used to energize load.  When energizing a 345 kV circuit and autotransformer combination, both the line and transformer should be energized at the same time to avoid the problem of excessive voltage.  The more lightly loaded a unit is, the less load increment it can safely pick up.

(2)
Cold load pick up can involve inrush currents of ten or more times than the normal load current depending on the nature of the load being picked up.  This will generally decay to about two times the normal load current in two to four seconds and remain at a level of 150% to 200% of pre-shutdown levels for as long as 30 minutes.

(3)
Priority should be given to restoring offsite power to nuclear power plants.  As critical and priority Loads are restored, consideration should be given to restoration of Loads controlled by under-frequency relays.

(4)
When energizing Load, the Operators in TO control rooms must be in close contact with the Generation Resource in order that excessive Load is not picked up on a unit in one operation.  Generally, the Operators in TO control rooms should pick up no more than 5% of the total generating capability in an island in a single step.  If Load is picked up in blocks that are too large, then the inrush current may operate over current relays that trip the Loads off the system again.  There should be sufficient time between switching operations to allow the units to recover from the sudden increase in Load.

(5)
The Operators in TO control rooms should exercise caution when loading a single unit to more than 50% of its control range until additional units have been brought back on-line in that island. Generally, no unit should be loaded to more than 80% of its normal rating until system conditions return to normal.

(6)
Since each plant may be operating independently, plant operators will have to monitor and adjust their unit's voltage and frequency.  Frequency should be kept above 59.8 Hz and as close as possible to 60 Hz.  Voltage should be kept as close as possible to normal schedules.  As more units are brought up and more Load is added, the voltage and frequency will tend to stabilize.

(7)
Residential and commercial Load will most likely be easier to pick up and maintain than industrial loads.  This is due to the large fluctuation possible with industrial Loads.

(8)
The Operators in TO control rooms should exercise caution when re-energizing capacitor banks after Load has been picked up.  The change in system voltage that occurs will be much larger than normal because of the reduced system fault duty.

Synchronizing Between Islands

(1)
TOs should have field personnel in area islands to check breakers at each end of a line being used to synchronize between islands to insure they are open regardless of supervisory indication.  The area with the largest amount of generation on-line shall energize the line first.

(2)
Where available, field personnel shall synchronize and close the tie breakers at the point of interconnection.  If there is a sufficient frequency difference that the islands cannot be synchronized, the island with the least generation on-line shall adjust its frequency to achieve synchronization.

(3)
When synchronizing, both the phase angle across the breaker, and the voltage on each side of the breaker shall be measured.  If possible, the phase rotation should be stopped and the phase angle reduced to 10° or less before closing the breakers.

(4)
In general, lines should not be loaded to more than 50% of thermal rating until multiple tie paths have been established.  Additional ties should be closed as soon as possible.

ERCOT Coordination

(1)
During the initial stages of the restoration ERCOT will coordinate the Black Start restoration effort by monitoring the implementation of each TO’s Black Start Plan, providing system status information, and facilitating communication between Market Participants.  ERCOT will also monitor the changes in generation conditions, restoration of transmission lines, and any Load that is re-energized.  The ERCOT hotline or available backup communications will periodically be used to communicate simultaneously with the Market Participants on a periodic basis assuming communication is possible.

(2)
System status conditions that should be surveyed include, but are not limited to:

(a)
Communication Facilities;

(b)
Transmission System;

(c)
Generating System;

(d)
Fuel Supplies; and

(e)
Any other significant conditions which might affect restoration

(3)
ERCOT System Operators should be sure that each TO is successfully implementing their Black Start Plan and each Generation Resource is successfully implementing their written procedures for preparing their plants to be energized during Black Start restoration.  ERCOT System Operators will direct mutual assistance by utilizing the Black Start map and contacting the Market Participants most able to provide the assistance.  

(4)
Before synchronization of inter-company islands ERCOT will designate the entity responsible for frequency control in the combined islands.  Initially this may be a single plant.  As the restoration effort progresses, ERCOT will work to combine islands in such a way as to restore frequency control of one of the QSEs.  As inter-company islands are synchronized ERCOT will approve the addition of generation and Load to the system.  No additions should be made without that approval.  

Considerations for Black Start Testing

(1)
ERCOT shall maintain a record of contracted Black Start  Generation Resources within ERCOT and update such records on an annual basis.  The record shall include the name, location, MW capability, type of unit, date of test, and starting method of each Black Start Resource per the NERC Reliability Standards. A current Black Start  Generation Resource Test Results Form will be provided with the RFP for Black Start Service distributed by ERCOT.

(2)
The owner or operator of each Black Start Generation Resource shall demonstrate through the testing procedures outlined in Protocol Section 8.1.2.2.6, System Black Start Capability, that the Generation Resource can perform its intended functions as required in the system restoration plan.  ERCOT may also order random simulation or testing of Black Start capabilities. Documentation of the analysis shall be provided to NERC on request per the NERC Reliability Standards.
Criteria for ERCOT and Transmission Operator Black Start Plans
(1)
ERCOT will maintain a Black Start Plan that is consistent with this Operating Guide.  The ERCOT Black Start Plan shall be provided to the QSEs, TOs, and Resource Entities.  

(2)
ERCOT System Operators shall review these documents on a regular basis.  It is suggested that the ERCOT Black Start Plan include as a minimum the following elements:

(a)
Strategies and guidelines for ERCOT restart.

(b)
Identification of the relationships and responsibilities of the QSEs, TOs, and Market Participant's personnel necessary to the restoration.

(c)
Identification of Black Start Generation Resources including:

(i)
Generation Resources.

(ii)
Transmission Facilities.

(iii)
Communication resources.

(iv)
Fuel resources.

(d)
Mutual assistance arrangements.

(e)
Contingency plans for failed Generation Resources.

(f)
Identification of critical Load requirements

(g)
Identification of special equipment requirements

(h)
General instructions and guidelines for ERCOT System Operators, Resource Entity, QSE, and TO operators and their respective communications personnel. 

(i)
Procedures for Public Notification.

(j)
Procedures for return to Market Operations.

 (3)
Transmission Operators shall maintain a local Black Start Plan that is coordinated with the ERCOT Black Start Plan, but provides additional local detail. The TO Black Start Plan should include sections on the Black Start Scope, Communication Process, and Operations as outlined below.

(a)
A Scope Section of the TO Black Start Plan shall provide the main objectives, responsibilities, and expected actions of the TO and other market Entities in the event of system blackout.  This section should address at least the following items:

(i)
Roles and Responsibilities - Identify the TO’s role as well as those of Generation Resources and ERCOT in the case of a blackout.
(ii)
Identifying the blackout event - Clearly state how a blackout event will be recognized and identify actions the TO operator needs to perform in order to initiate restoration as well as actions that should be expected from ERCOT and other Market Participants.

(iii)
Assessing and verifying communication capabilities - Include a procedure for assessing communication capabilities and a plan for dealing with failures of various systems.

(iv)
Transferring control away from ERCOT - Acknowledge that, in the event of a blackout, the TO will have ERCOT’s authority to bring Generation Resources on line and energize Load.  The TO should note that it may not be possible for ERCOT to communicate this transfer of authority and that the transfer can be assumed, once a blackout condition has been identified.

(v)
Starting the Black Start Generation Resources- Primarily rely on contracted Black Start Generation Resources in restoring the system.  However, the TO plan should also account for non-contracted Black Start unit capabilities and, if possible, incorporate these resources.
(vi)
Building stable island(s) - Primarily focus on building stable islands with the ultimate goal of reaching synchronization points.  TO plans should also consider that while larger islands are more stable they might be more difficult to synchronize with neighboring islands.

(vii)
Reaching synchronization points - Focus on restoring the system and not restoring service to customers.  The primary focus of the TO plan should be on building a stable island that reaches a designated synchronization point.

(viii)
Synchronizing islands - Instruct operators to contact ERCOT when islands are ready to be synchronized.  Actual synchronization will occur with TOs communicating directly with each other.  ERCOT will coordinate frequency control.  For intra-company islands the plan should contain instructions for adding Load and Generation Resources.

(ix)
Restoring load after synchronization - Note that after synchronization occurs between islands, ERCOT will direct the further addition of Load and Generation Resources.  The TO will continue to add Load, but it will be at the direction of ERCOT as specified in the Strategy section of this plan.

(b)
A communications process section of the TO plan should address at least the following items:

(i)
ERCOT contact information

(ii)
List of contracted Black Start Generation Resources within the TO footprint

(iii)
Plant and QSE contact information and location within system

(iv)
List of non-contracted Black Start Generation Resources identified within the TO Black Start Plan

(A)
Plant and QSE contact information and location within the TO’s operating system

(v)
List of additional generating plants included in the Black Start Plan

(A)
Plant and QSE contact information and location within the TO’s operating system

(B)
Start-up characteristics of each plant.

(vi)
List and location of neighboring TOs

(A)
Contact information and tie points within the TO’s operating system

(c)
An operations section of the TO plan should address at least the following items and include subsection for operations of each island: 

(i)
Black Start Generation Resource start-up and Load pick up procedure

(ii)
Next start Generation Resource start-up and Load pick up procedure

(iii)
Loads

(A)
Critical loads in each island

(B)
Load critical to generation (fuel supply)

(iv)
Transmission paths

(A)
Switching procedures for primary transmission corridor

(B)
Switching procedure for secondary transmission corridor

(C)
One line diagram of primary and secondary corridor from Black Start Generation Resource to synchronization points

(D)
Special considerations or procedures for switching lines belonging to another TO.

(v)
Synchronization points

(A)
Location and ownership of each synchronization point

(B)
Synchronization procedures and special requirements for each location
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