ERCOT Black Start Task Force Proposal for 

ERCOT Black Start Training

Purpose

This proposal provides a cost efficient plan for the specific area Black Start Training of appropriate TDSPs, Black Start QSEs and Black Start Resources. 

Necessity

Effective training of TDSPs, Black Start QSEs and Black Start Resources is essential if the ERCOT system is to be restored in an efficient and timely manner should a complete or partial black out occur. The Black Start Training that was included in the Annual ERCOT Operations Seminar, while appropriate to the audience, was limited by time constraints and too generic in scope.   ERCOT has no budget/facility for additional Black Start Training.

ERCOT Protocols Section 6 requires ERCOT to conduct system restoration seminars and requires Black Start Resources and their QSEs to participate in ERCOT training. Section 6.5.8 items (5) and (6) are shown below: 

6.5.8
Black Start Service

(5) QSEs representing Generation Resources contracting for Black Start Services shall participate in training and restoration drills coordinated by ERCOT.

(6) ERCOT shall periodically conduct system restoration seminars for all TDSPs, QSEs, Generation Entities and other Market Participants.

The ERCOT RFP for 2003 Black Start Services also includes the agreement that the Black Start bidder’s “employees/trainers will participate in black start training provided by ERCOT (maximum 3 days); and will communicate information received at this training to all qualified operating personnel.”

The Black Start Task Force suggests that more specific training is necessary to fulfill the requirements of the Protocols and the obligations of the provider of Black Start Services.

Proposal

The Black Start Task Force recommends that ERCOT conduct four local area training seminars. Participants would include those entities responsible for restoring the system in that area. The training would cover the 2003 Black Start Plan and consist of discussions on the actual equipment (transmission and generation) that would be used in that specific area’s restoration. The following outlines the scope and benefits of the proposal:

A. Scope

· ERCOT will coordinate training with local subject matter experts

· Four Transmission Operators have agreed to be training hosts

· ONCOR - will host WTU, Brazos, Garland

· Reliant Energy HL&P - will host TNP, Bryan

· AEP - will host PUB, STEC

· LCRA - will host AEN, CPS

(Some entities may have to attend more than one session.)

· Suggested participants

· TOs and TDSPs

· Black Start Resources

· Black Start QSEs

· ERCOT Operations

· Seminars conducted in January, February, and March 2003

· Recommended Seminar Length – Maximum of five days at 8 hours/day for each of the four local areas

· Market Confidentiality will be maintained (bid price, etc.)

B. Benefits

· Complies with Protocols

· Cost/Time efficient  

· Facilities donated

· Reduces travel expense

· Accommodates shift workers

·  
Minimizes impact on ERCOT resources

· Focuses on Local Area Recovery

· Smaller number of participants train together

· Allows for “Train the Trainer”

A suggested lesson plan (below) has been developed by the ERCOT Training Department.

Conclusion

This proposal has the support of ERCOT, the host Transmission Operators, and the Operations Working Group. An effort was made to maximize the training, while minimizing the expense.  This proposal satisfies the Black Start training requirements found in the Protocols and the ERCOT Black Start RFP and is meant to complement the training received at the ERCOT Operations Seminar. The Black Start Task Force solicits ROS approval.

ERCOT Proposed Black Start Training Lesson Plan

General Sources:  1 Hour

NERC Requirements  (Policies 5E, 5F, 5G, 6B, 6C, 6D, 6E, 7A, 7B 7C, 8A, 8B.) ERCOT Operation Guide Part 4 Emergency Operations (4.6, A1, A2.) ERCOT Protocols Section 5 Dispatch (5.3, 5.4.1, 5.4.4, 5.6.1, 5.6.2,)  [10 minutes]
ERCOT Black Start Plan  [10 minutes]
Communications and Control (TO, QSEs, Resources, ERCOT, Frequency Control, Island Control, Load Growth Control.)  [40 minutes]
Overview Turbine / Generators:  ½ Hour

Turbines  [10 minutes]

High / Low Frequency tripping (set points and reason)


Load pickup (CT, Diesel, Hydro, Drum, Drum temperature / pressure.)


Turbine low load operation (steam flow, type of unit, how long time).

Generators  [10 minutes]

Load / Frequency


Reverse Power Relays  (What are the setting, timing, etc.?)


Generator reactive limits (VARS)


Max / Min generation excitation (as related to auxiliary equipment)


Transmission line (generator voltage)


Synchronizing (Dead buss, frequency, voltage, load change during synchronizing)


Volts per hertz relays

Auxiliary Equipment   [10 minutes]

Under voltage relays (27 device)


Motor starting Frequency


Motor Starting Voltage

Break:     15 minutes

Local Area Restoration Plan:  2 Hours

Substation Equipment (Batteries, Breaker types, Air/Gas Compressors, Breaker operating mechanism [springs, air, gas], Communications, Auxiliary Generators, etc.) [10 minutes]
Transmission Lines “Black Start”  (69, 138, and 345kv. Voltage drop, VARS per mile, etc.) 

[5 minutes]
Over Current Relays (Resetting Flags, communicate with TO) [5 minutes]
Sync Check Relays  (How they work, can they be bypassed?)  [5 minutes]

Lock Out Relays  (When do you reset, whom do you notify?)  [5 minutes]
Frequency Relays  (Location, set points; reason for location and set points)  [5 minutes]
Synchroscope locations  (Synchroscope operation with system isolated?) [10 minutes]
Operating Line Breakers (Clearing Lines), (Energizing lines) [5 minutes]
Operating Distribution Breakers (Clearing load from substation, Energizing substation)  [5 minutes]
Synchronizing Black Start Unit to Transmission line. [5 minutes]
Voltage Control  (Cap, Reactors; Generators, Transformers, PTs, limits etc.) [5 minutes]
Loading Generators (Cold Load pickup, MW limit per turbine/generator)   [10 minutes]
Starting Next Start Unit  (Motor Size, Auxiliary load requirements, etc.)  [10 minutes]
Synchronizing Next Start Unit to Transmission Line.  [5 minutes]
Controlling Frequency (One Generating Unit, Two or more Generating Units)  [5 minutes]
Synchronizing Islands  (Internal to local area)  [5 minutes]
Controlling Frequency  (One island, after tying two or more islands into one island internal to local area.)  [5 minutes]
Synchronizing Islands  (External to local area)  [5 minutes]
Controlling Frequency  (One island, two or more local areas together.)  [5 minutes]

ERCOT Short Supply  [5 minutes]

Lunch:    1 Hour

Local Area Restoration Plan:  2 Hours 

Local Black Start Units (Location, Type of Unit, Map of location and transmission lines) 

[15 minutes]
Local Next Start Units  (Location, Type of Unit, Map of location and transmission lines)  

[15 minutes]
Local Black Start Plan  [1 hour 30 minutes]

Break:     15 minutes

Local Area Restoration Plan  cont.:  1 Hour 30 minutes 

Reestablishing Market:  ½ Hour

Controlling Frequency  [5 minutes]

Entering Schedules  [10 minutes]

Resource Plan  [10 minutes]

Deploying Ancillary Services  [5 minutes]

Target Participants:

Primary




Optional


TOs/TDSPs




Next Start Resources


Black Start Resources



Next Start QSEs


Black Start QSEs
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