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My comments are in RED along with original OGRR118 comments in blue.  Where I have no comments, the section has been deleted for brevity with the following indicating the area that language was removed.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

In Section 4.6, the deletion of the Protocol date as previously agreed to in the OGRRWG.  Generically, LCRA added the contacting of the Black Start contracting QSE in the string of events in order to keep the QSE more current with the events and because the QSE will know the up to the minute status of all its generating units during the event. This does not preclude the TO from contacting the generating unit directly but if the QSE is in the loop, time may be save if the TO gets status information of the generating units before moving forward with its dispatching orders.

In Attachment A the word Generator was changed to PGC in order to be consistent with other references of similar language in the Guides.  In Attachment A (d) the reference to Operators (changed to TOs) was not clear as to which operators.  In Attachment A (e) added kV to voltage references, changed Generators to units because it was referring to an operating aspect of a generating unit and changed TO Operators to TO operators due to the reference appears to be capitalized twice.  In Attachment A (f) changed TO Operators to TO operators due to the reference appears to be capitalized twice.  In Attachment A.4 changed the reference of Transmission Operators to Tos for Guide consistency.

4.6 Black Start

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Reference: Protocols, Section 22, Black Start Agreement
If the ERCOT Transmission Grid at the Black Start Resource becomes deenergized and if Participant cannot communicate with either ERCOT or the TDSP serving the Black Start Resource, then Participant shall follow the procedures specified for the Black Start Resource under ERCOT’s Black Start Plan in the Operating Guides, but Participant shall not commence delivering electric energy into the ERCOT System without specific instructions to do so from either ERCOT or the TDSP serving the Black Start Resource.  

“Available” means, with respect to a given hour, that Participant has declared, in its Availability Plan, that the Black Start Resource is able to black start without a connection to the ERCOT Transmission Grid, provided that the Black Start Resource is not “Available” if it has failed a Black Start Test, as defined in the Operating Guides, or has failed to black start when required to black start under this Agreement, and it has not since passed a subsequent Black Start Test.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4.6.1
Principles
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4.6.2 
Strategies

In the event of a partial or complete system blackout, immediate steps must be taken to return the interconnected network to normal as quickly as possible.

Each TO shall immediately initiate its portion of the Black Start procedure and attempt to establish contact with ERCOT.  If communications with ERCOT are unavailable, the TO shall immediately attempt to establish communications directly with contracted Black Start Units through the contracting QSE interconnected to it.

Each QSE with representing Black Start Units should initiate communications with its Black Start Units and immediately notify ERCOT and the appropriate TO of their condition and status.

Available Black Start Units should immediately start their isolation and startup procedures and attempt to establish communications with the local TO and the contracting QSE.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

4.6.3
Priorities
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Responsibilities

	OPERATOR
	ACTION

	------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------


	------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

· 

	Transmission Operator
	1. Shall maintain a local Black Start Plan which coordinates with the ERCOT Black Start Plan

2. In event of an ERCOT or wide are blackout:

· Shall communicate with local Black Start Units and the contracting QSE(s)  
· Coordinate switching to next start units and local load

· Shall implement its local black start plan

· Shall follow the direction of ERCOT on behalf of represented TDSPs.

· Shall act as the regional ERCOT representative in coordinating interconnection of units

· Shall follow the direction of ERCOT for reconnection of islands.

	------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------


	------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

· 


------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Attachment A:
Detailed Black Start Information

The following attachment provides detailed and specific information to be used in conjunction with the ERCOT Black Start Plan.  Each TO, QSE, and PGC should use this information for technical reference, development of Black Start Plans, and training of personnel.

A.1
CONSIDERATIONS FOR SYSTEM RESTORATION
a.
Determining System Status
If a PGC 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 units should implement Black Start procedures and establish contact with their TO and QSE.  Other PGCs should contact their QSE and then wait for instructions from the TO or QSE.  If possible, ERCOT will update TOs and QSEs concerning ERCOT system status by use of the hotline.

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

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

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

· Areas of the system that are de-energized.

· Areas of the system that are functioning.

· Amount of generating reserve available in functioning areas.

· Power plant availability and time required to restart.

· Status of transmission breakers and sectionalizing equipment along critical transmission corridors, and at power plants.

· Status of transmission breakers and sectionalizing equipment at tie points to other areas.

· Status of fuel supply from external suppliers.

· Under-frequency relay operation.

· Relay flags associated with circuits tripped by protective relays.

b.
Verifying Communications
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 PGCs located within their transmission system be able to communicate directly during these times.
The ERCOT System Operators should:

· Verify or establish communication paths with TOs.

· Verify or establish communications paths with QSEs.

· Verify integrity of ERCOT hotline.

· Periodically disseminate information to TOs and QSEs.

The TO operators should:

· Contact ERCOT in order to report status.

· Establish contact with Contracted Black Start units and the Contracting QSE
· Initiate Black Start Plan

· Establish communication paths with other plants and their QSE(s) necessary to the restoration of the system in their area.

The QSE should:

· Contact ERCOT to report status of PGCs within ERCOT

· Assist TO’s as required.

· Ensure PGC’s are prepared to receive and follow instructions directly from the TO to which they are connected.

Should problems be encountered with any of the primary communication facilities, alternate facilities should be established and this information conveyed to appropriate personnel.

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

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

The sectionalizing process should usually address the following objectives:

· Priority should be given to restoring offsite power to nuclear power plants.

· Make blocks of load to be energized as small as possible to minimize the problems of cold load pickup.

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

d.
Bringing Up Plants
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.  TOs should remember that large steam plants will need an outlet for the minimum generation requirement soon after coming on line.

Plants with contracted Black Start capability have procedures to begin the process of bringing their units back up when the switchyard and all incoming transmission lines are de-energized.  The plant should not synchronize or pickup load without communicating with the TO to which they are connected unless their local Black Start Plan instructs them to do so. 

Plants without Black Start capability should have a Black Start Plan 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 PGC directly and the QSE as soon as practical.  The TO will coordinate the starting of large motors, bringing the plant on line, and synchronization of the plant with the rest of the TO island.

Some combustion and steam turbines may have relatively high set under-frequency and low over-frequency relays that could cause unit trips in the initial stages of recovery. Plant operators will be controlling system frequency during this period and must keep it between trip points.  It is preferable to use the units with lowest under-speed trip for initial restoration.

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.

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 load.

e.
Picking Up Lines
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.

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.

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 units to increase stability.  Also, this reactive current will help keep transmission voltages from becoming excessive.

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: 345 kV lines require approximately 1 MVAR/mile of line charging while 138 kV lines require 0.3 MVAR/mile). 

TO operators should exercise care when energizing transmission lines, so that they do not close a breaker into a fault.  TO operators 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.

Ferroresonance may occur while energizing a line or while picking up a transformer from an unloaded line.  TO operators 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.

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).

f.
Picking Up Load
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.

Cold load pickup can involve inrush currents of 10 or more times the normal load current depending on the nature of the load being picked up.  This will generally decay to about two times 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 thirty minutes.

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.

When energizing load, the TO operators must be in close contact with the PGC in order that excessive load is not picked up on a unit in one operation.  Generally, 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 current inrush 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.

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

A.2
ERCOT COORDINATION
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

ERCOT System Operators should be sure that each TO and PGC is successfully implementing its Black Start Plan.  ERCOT System Operators will direct mutual assistance by utilizing the Black Start map and contacting the Market Participants most able to provide the assistance.  

Before synchronization of inter-company islands ERCOT will designate what entity is 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.  

A.3
Considerations For Black Start Testing

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

A.4
Criteria for ERCOT and Transmission Operator Black Start Plans
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

TOs 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 SCOPE section 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:

a.
Roles and Responsibilities 

· TO plan should identify its role as well as those of generating resources and ERCOT in the case of a blackout.
b.
Identifying the blackout event

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

· The TO plan should 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.

j.
Restoring load after synchronization

· TO plans should note that after synchronization occurs between islands, ERCOT will direct the further addition of load and generation.  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.

A COMMUNICATIONS section should address at least the following items:

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
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