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Course 7: System Restoration

Exercise

Module 7.1 Restoration Planning

7.1.1 What You Will Learn

In this Exercise the PALCO system was blacked out as a result of a trip of the Farlie and Locher units.  You performed the following step-by-step operating instructions to:

· Black start the Amus Hydro Unit

· Deliver off-site power to the Locher Nuclear unit to support the reactor emergency cooling system in accordance with NERC requirements.

· Build a cranking path from Amus via to the Crawford 1 &2 gas fired drum type boiler steam units so that the unit auxiliaries can be started.

· Start up and synchronize the Crawford 1 & 2 Units. Initially the units will be operated by plant operator with the feedwater, fuel and temperature control systems in manual mode.

· Add load to bring the Crawford 1 & 2 units up to their minimum load level of 25% or 100 MW. At this level their plant controls systems can be switched from manual to automatic control mode. 

7.1.2 System Shutdown

You began with the 6:00 AM Case and created a blackout with a Locher and Farlie Unit Trip

	PowerSimulator [Session *]

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	5
	
	From the System Map record the number of lines still energized
	

	6
	
	OTS -> Equipment Limit Violations -> Branch MVA. From the Sorted Branch MVA Display record the maximum line MVA loading in percent.
	

	7
	
	OTS -> Equipment Limit Violations -> Voltages. From the Sorted Bus Voltage Display record the maximum Bus Voltage
	

	8
	
	Tables->Generators->MW Controls. From the Generation MW Table display record the total generation on-line in the PALCO and EXCO control areas.
	


From the last four recordings you concluded that the entire system is blacked and all generators are off-line. Your only option for a system restart is to use black start units. There are no remaining internal or external sources of power that we can use.

7.1.3  Black Start of Amus Hydro Unit

You  began the black start by starting the Amus Hydro Unit:

7.1.4 Deliver Off-Site Emergency Power to Locher Nuclear Unit

Next you delivered off-site power to the Locher Nuclear Unit:  

	AMUS

	15
	Close CB 11 to energized Ash-Amus 2 line

	16
	
	Read MVAR flow on Ash-Amus 2 Line
	

	Locher

	25
	Close CB 16 to energize Locher B Load

	26
	
	Read MW flow on Locher B Load
	

	27
	
	Record the simulation time
	

	28
	
	Record Locher BUS 1 Voltage
	


You have successfully restored off-site power to the Locher nuclear unit. 

7.1.5 Build a Cranking Path to the Crawford Units

	AMUS

	38
	
	Record MVAR flow on the Oakdale-Amus 1 line
	


	OAKDALE

	42
	Close CB 7 to energize Oakdale-Crawford 1 line.

	43
	
	Record MVAR flow on the Oakdale-Crawford 1 line3
	


	CRAWFORD

	45
	Close CB 11 to energize BUS 2

	46
	
	Read Bus No. 2 kV
	


At  Crawford:

	CRAWFORD

	53
	Close CB 21 to energize Crawford C Load – the auxiliaries for Unit 2

	54
	Set Mode for Crawford 2 Unit to MAN

	55
	
	Read Crawford 1 Unit MW
	

	56
	
	Read Crawford 2 Unit MW
	

	57
	
	Record Simulation Time
	


7.1.6 Bring the Crawford Units up to Minimum Load

	CRAWFORD

	61
	
	Record Cold MW for Feeder 1 for Crawford A load
	

	62
	Prepare to add a Load Block to System

	65
	Wait unit frequency stabilizes

	66
	Close CB 5 to energize Crawford A Load

	67
	
	Record Minimum Frequency Deviation
	

	68
	Prepare to add another Load Block to System

	71
	Wait unit frequency stabilizes

	72
	Tables -> Loads -> Feeder Summary – Filter on Crawford Station

	73
	Set Nonconforming Load for Feeder 2 for Crawford A Load to -50 MW and enable Feeder 2.

	74
	
	Read Maximum Frequency Deviation
	


	CRAWFORD

	75
	Prepare to add another Load Block to System

	78
	Wait unit frequency stabilizes

	80
	Set Nonconforming Load for Feeder 2 for Crawford A Load to 0 MW 

	81
	
	Read Maximum Frequency Deviation
	

	82
	Keep adding load on blocks of 50 MW or less until the Crawford 1 and 2 units reach their minimum load level of 100 MW each.

	83
	
	Read Crawford 1 Unit MW Output
	

	84
	
	Read Crawford 2 Unit MW Output
	

	85
	
	Record Simulation Time
	


7.1.7 State of the system

Which statement best describes the state of the system after the Farlie and Locher units are tripped?

A. The system is totally blacked out.

B. The system is partially blacked out.

C. The system has multiple islands.

7.1.8 System Shutdown.

Why did the system shut down after the Farlie and Locher units are tripped?

A. Underfrequency units trip.

B. Voltage collapse

C. Angle instability

7.1.9 Black Start Units

Where are the Black Start Hydro Units in the system?

A. Amus and Baker

B. Amus and Locher

C. Doyle and Farlie

D. Crawford 1 & 2

7.1.10 Cranking Path

What cranking path did you use to start the Crawford 1 & 2 units?

A. Amus-Oakdale-Crawford

B. Amus-Ash-Locher-External-Baker-Crawford

C. Amus-Oakdale-Nestle-Crawford

7.1.11 Closing Loop

After starting Crawford what is good path to close the loop

A. Crawford-Baker-Amus

B. Crawford-Baker-External-Locher-Ash-Amus

C. Crawford-Baker-Nestle-Amus

7.1.12 Line Energized

In order to connect the Amus unit to the Amus-Oakdale 1&2 lines via Bus 2 which line do you have to energize;

A. Ash-Amus 2

B. Ash-Amus 1

C. Baker-Amus

Module 7.2 Generator Startup Characteristics

7.2.1 Black Start Units

Which units in the PALCO system are black start units?

A. Amus and Baker

B. Crawford 1 and 2

C. Doyle and Homer

7.2.2 Second Units

Which unit in the PALCO system is a candidate for connecting as the second unit in a  Restoration Building Block.

A. Doyle

B. Locher 

C. Farlie

D. All of the above

7.2.3 Auxiliary Power for Fossil Units

Why is it important to quickly restore off-site auxiliary power to a drum type steam unit?

A. The NRC requires it.

B. It allows the unit to be hot started before a significant temperature gradient builds up.

C. It allows the MVAR capacity to be maintained.

D. All of the above.

7.2.4 Auxiliary Power for Nuclear Units

Why is it important to quickly restore off-site auxiliary power to a nuclear unit?

A. The NRC requires it in order to support the emergency cooling system.

B. It allows the unit to be hot started before a significant temperature gradient builds up.

C. It allows the MVAR capacity to be maintained.

D. All of the above.

7.2.5 Minimum Load for Fossil Units

Why is it important to ramp fossil units to their minimum load level without delay?

A. The unit will operate with a higher efficiency.

B. It is important for safety and flame stabilization.

C. It improves the regulating capability.

D. All of the above.

7.2.6 Drum Type Fossil Units

Which of the following statements is correct:

A. All available drum type units should be hot started to maximize the on-line generating capacity.

B. Drum units should be restarted only if there is a plan to add load to bring the unit up to it minimum load level.

C. Drum units are excellent candidates for black start.

D. All of the above.

7.2.7 Once Through Fossil Units

Which of the statements is correct for once through units:

A. The feed-water supply needs to be continuously balanced with the steam output.

B. The fuel supply needs to be continuously balanced to match the water wall fluid flow.

C. They are not well suited for following load under governor control

D. All of the above are true

7.2.8 Frequency Deviations

Why is it important to keep the frequency deviations between a band of 59.5 to 60.1 HZ when restoring load?

A. To minimize loss of life on steam unit turbine blades.

B. To maintain governors operating outside of their dead band operating limits.

C. To minimize damage to customer equipment

7.2.9 Combustion Turbines

Which statements apply to start up of Combustion Turbines with 50 MW capacity or more:

A. The turbine must roll down to a stop and then be placed on a turning gear. 

B. The turning gear prevents the bearings from seizing 

C. Roll down requires approximately two hours

D. All of the above

7.2.10 Low Load Operation

Fossil fired steam units should not be operated below minimum load levels for prolonged times because:

A. At extreme low loads the steam and feed water flows measurements may be in error.

B. Many of the plant control systems are operated in manual mode, increasing the likelihood of operator error.

C. Flame destabilization may lead to boiler implosions or explosions.

D. All of the above.

7.2.11 Develop Your Own Restoration Drill

You developed your own system restoration drill given that the Baker Unit is available for Black start, the Amus unit is out of service, and the Doyle unit is the only unit that is available for Hot Restart.  Once the Doyle unit is energized bring it up to its minimum load of 150 MW.

You ran the PowerSimulator for 30 minutes and record your system parameters after this time has elapsed.  Each time you add a block of load record the frequency deviation. Select Show Charts on the Station Diagram and place your cursor over the minimum value on the chart.

	System

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Complete Your Own Restoration Drill

	1
	Run PowerSimulator for 30 minutes

	2
	
	Read Simulator Clock Value
	

	3
	
	How many lines are now energized?
	

	4
	
	How many stations are now energized?
	

	5
	
	How much load is energized?
	

	6
	
	How much generation capacity is on-line?
	

	7
	
	What was your minimum frequency dip during the simulation
	


Module 7.3: Power and Frequency Balancing

7.3.1 What you will learn

The objective of this exercise was to gain experience on balancing generation and load during system restoration, and to anticipate and mitigate the frequency deviations that may occur when they are out of balance.  

7.3.2 Background on Scenario

You have been setting all time peaks for the last three days.  Amus plant is not available. The storm also put several structures of the Baker – Amus 230 kV Line on the ground and that line is not available.

At approximately 12:00 you noticed a severe frequency deviation and then the system is blacked out. 

7.3.3 Mission

Blackstart the Baker Unit, build a path of cranking power from Baker to the Crawford Units 1 and 2, and then to the Doyle unit. You had a limited water supply at Baker (2 hours maximum). Your solution will be scored using the following table:

	Milestone
	Points
	Deductions
	Score

	Cranking Path from Baker to Crawford built
	20
	 
	 

	Crawford 1 and 2  Units at minimum load of 100 MW each
	20
	 
	 

	Doyle Unit at minimum load of 150 MW
	30
	 
	 

	System load = 1000 MW
	30
	 
	 

	Total
	100
	 
	 


At each milestone, you will record your maximum and minimum frequency deviations since the last milestone. To determine your score for each step, you will deduct 20% for any frequency deviations outside the range of 59.75 to 61 Hertz.  

7.3.4 Worksheets

You have the Power and Frequency Excel spreadsheet that you studied in Module 7.3 to help you along the way. This spreadsheet has the following worksheets:

· Set Point Change for Desired Frequency Change – Prior to adding a block of load you can use this worksheet to raise the frequency above 60 HZ.

· Frequency Deviation when Adding a Load Block. You can use this one to estimate the steady frequency deviation that will occur when you add a block of load. Be aware that the transient dip will be even larger.

· Calculating Generation Load Imbalance. – You can use this one when you have a frequency deviation and you want to find out how big the imbalance is between generation and load.

7.3.5 Scenario Instructions

You started the 6 am base case and tripped both the  Locher and Farlie units resulting in a system blackout

From here on, you fly the mission. You build a cranking path from Baker to Crawford and then to Doyle.  Don’t worry about startup power for the Locher Nuclear Unit for this exercise, although if this were a real experience it would be the first priority.  Pickup enough load to provide the minimum load of 25% for the Crawford Units 1 and 2 making sure you keep the frequency within the NERC requirements.  

Once minimum load of 100 MW is obtained on each of the Crawford Units 1 and 2, you can shut down Baker (you might need it again if the system shuts down again).  You will have adequate reserves to pick up 400 MW of peak load, i.e., if you lose one of the Crawford units, you can carry all of the load on the remaining unit.

Continue to build the cranking path to Doyle.  Once you have loaded Doyle to its minimum load of 150 MW, continue to pickup load until the total on-line load is 600 MW. With 1400 MW of generation on you will have adequate reserves, i.e., you will be able to withstand the loss of the largest unit and still carry the load.  

Record the minimum frequency as you pick up these blocks of load.

When you reach 600 MW of system load, record the actual generation in MW on each of the units.  Record any voltages or MVA ratings that are outside of limits and take necessary action to bring those reading within their limits.

7.3.6 Initialization 

Load the 6:00 AM case and start the PowerSimulator.  Trip the Farlie and Locher units and the system will blackout.  Use the Open Dead Breakers command to clear all the dead buses.  Call up the Overcurrent Relays display and activate the Over-current relays.

Note that there is no answer given in this answer key to compare to the values you recorded since they will depend upon the specific decisions that you made.

7.3.7 Cranking Path to Crawford

At Oakdale

	Oakdale

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	1
	Black start the Baker Pumped Storage Unit

	2
	Build a cranking path to the Crawford 1 and 2 Units

	3
	Energize the Crawford A Load

	4
	Energize the Crawford B Load

	5
	Start the Crawford 1 Unit

	6
	Start the Crawford 2 Unit

	7
	
	Read lowest frequency deviation 
	

	8
	
	Read lowest frequency deviation 
	


7.3.8 Bring Crawford Units Up to Minimum Load

	System

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	1
	Extend transmission path so more loads can be energized if necessary.

	2
	Raise the System Frequency by increasing Crawford Unit set points

	3
	Add a block of Load – Use Feeder Display to control load amount.

	4
	Repeat Steps 1, 2 and 3 until the Crawford 1 and 2 units have reached a minimum load of 100 MW.

	5
	
	Read highest frequency deviation 
	

	6
	
	Read lowest frequency deviation
	


7.3.9 Cranking Path to Doyle

	Doyle

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	1
	Black start the Baker Pumped Storage Unit

	2
	Build a cranking path to the Doyle Unit

	3
	Energize the Doyle B  Load

	4
	Start the Doyle Unit

	5
	
	Read lowest frequency deviation 
	

	6
	
	Read highest frequency deviation 
	


7.3.10 Bring Doyle Units Up to Minimum Load

	System

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	1
	Extend the transmission path so loads can be energized if necessary

	2
	Raise the System Frequency by increasing On-line Unit set points

	3
	Add a block of Load – Use Feeder Display to control load amount.

	4
	Repeat Steps 1, 2 and 3 until the Doyle unit has reached a minimum load of 150 MW.

	5
	
	Read highest frequency deviation
	

	6
	
	Read lowest frequency deviation
	


7.3.11 Bring System Load up to 1000 MW

	System

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	1
	Extend the transmission path so loads can be energized if necessary

	2
	Raise the System Frequency by increasing On-line Unit set points

	3
	Add a block of Load 

	4
	Repeat Steps 1, 2 and 3 until System Load has reached 1000 MW.

	7
	
	Read highest frequency deviation 
	

	8
	
	Read lowest frequency deviation 
	


7.3.12 Evaluate Your Score

 Complete the following table to evaluate your score.

[image: image1.png]Milestone Points Deductions Score
Cranking Path from Baker to 20

Crawford built

Crawford 1 and 2 Units at| 20

minimum load of 100 MW]|

Doyle Unit at minimum load 30
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Deduct 20% from the score if the frequency deviation since the previous milestone goes outside the range of 59.75 to 61.0 HZ.

Module 7.4: Voltage and MVAR Control

7.4.1 Cranking Path from Amus to Homer with Mixed Voltage Circuits

The objective of the first scenario to evaluate a wrong way and a correct way to build a cranking path from the Amus 200 MW black start hydro unit to the coal fired 600 MW drum boiler unit at Homer.  You began from the 6:00 AM base case and created a black out.

Then you developed a cranking path from Amus to Homer from the following circuits:

· Amus-Oakdale #2 230 kV line.

· Oakdale-Moses 230 kV line

· Moses-Jenkin 69 kV line

· Jenkin-Homer 230 kV line

The goal of this scenario was to demonstrate the special high voltage problems that may occur when mixing low voltage and high voltage lines to build a cranking path.

When you energized Jenkin:

	JENKIN

	20
	Put the TCUL for low side winding of Jenkin 230:69 kV bank into Auto.

	21
	Wait several minutes for the Tap to respond.

	22
	
	Read Jenkin 230 kV Bus 1 Voltage
	

	23
	
	Read Jenkin 230:69 kV Bank Low Side Tap
	

	24
	
	Read MVAR Output of Amus Unit
	


7.4.2 Jenkin Bus Voltage

Which voltage value is closest to your measurement for the Jenkin 230 kV Bus 1 Voltage:

A. 245 kV

B. 270 kV

C. 290 kV

D. 325 kV

7.4.3 Transformer Damage

What damage will occur when the Jenkin 230 kV Bus 1 Voltage exceeds 20% of nominal?

A. Excessive core flux that increases the inter-lamination voltages causing iron damage (burning, pitting). 

B. Increase flux flows in leakage paths not laminated or designed to carry it, causing heat damage.

C. Both of the above

7.4.4 Relay

What type of relay would normally be used to protect the Jenkin 230:69 kV bank from over-voltage:

A. Over voltage relay

B. Over frequency relay

C. Volts per Hertz Relay

7.4.5 Voltage Control

What steps can you take to prevent over voltages in this situation.

A. Lower the Amus kV set point to 22 kV

B. Put the Jenkin 230:69 kV bank ULTC in Manual mode.

C. Set the Jenkin 230:69 kV tap to 0

D. All of the above

7.4.6 Improved Voltages

You implemented the following steps to correct the extreme over-voltage at Jenkin.

	AMUS

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	25
	Set the kV Setpoint for the Amus unit to 22 kV  

	JENKIN

	26
	Put Jenkin 230:69 kV Bank in Manual. Set the tap to 3

	27
	
	Read Jenkin 230 kV Bus 1 Voltage
	

	28
	
	Read Jenkin 230:69 kV Bank Low Side Tap
	

	29
	
	Read MVAR Output of Amus Unit
	


Which voltage value is closest to your measurement for the Jenkin 230 kV Bus 1 Voltage:

A. 230 kV

B. 245 kV

C. 270 kV

D. 290 kV

7.4.7 Effect of Capacitor Banks

All capacitor banks should be taken off line prior to establishing the cranking path so that they are not energized in the early phase of the restoration.

The goal of this second scenario is to demonstrate the special high voltage problems that may occur when mixing low voltage and high voltage lines to build a cranking path. Please learn from this scenario but do not implement this type of action on your own system. It could cause serious damage to equipment.

You began by loading the 6:00 AM base case and created a black out.  The impact of energizing shunt capacitor banks will be illustrated with the following scenario.

· System Blackout

· Start up the Doyle unit ( we will assume that the unit can be black started).

· Energize the Doyle-Ricter 138 kV line.

· Energize the Ricter 138:69 kV bank

· Energize the Ricter-Beaver 69 kV line

· Energize the Beaver 50 MVAR capacitor bank.

	BEAVER

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	15
	
	Read Beaver 69 kV Bus 1 Voltage
	

	16
	
	Read output of Beaver 1 Capacitor
	


Module 7.5 Transmission System Restoration

7.5.1 Objective

For this exercise you built the system following a blackout. You had one unit with black start capabilities from which to start.  Your objective was to rebuild the system and restore off site power to Locher as soon as possible. You needed to energize two lines from Ash and two lines from Moses to Locher. You also needed to start a steam drum unit along the way.  You will need to add enough load to get the steam units up to minimum as quickly as possible. You will need to control your frequency between 59.5 and 61 Hz.
7.5.2 Scenario

The system blacked out.  Where do you start?

7.5.3 System Shutdown

You started the noon base case, tripped both the Locher and Farlie Units to create a blackout, and finally issued the “Open Dead Breakers” function.  You were given that the only black start capable unit was Baker and that the Baker-Amus 230 kV line is out of service.

What is the first cranking path you will formulate for your plan?  

A. Baker to Crawford

B. Baker to Amus

C. Baker to External

7.5.4 Build Cranking Path to Crawford

	 Baker

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Black Start Baker and build path to Crawford

	8
	…

	9
	Close Crawford Breaker # 1


What was the effect of Closing Baker Breaker #1

A. We energized the Crawford-Baker 1 line and energized Bus 1 at Crawford.

B. We energized the Crawford-Baker 2 line and energized Bus 1 at Crawford.

C. We energized the Crawford-Baker 2 line and energized Bus 2 at Crawford.

D. None of the above?

Why did we close Crawford Breaker # 6 before closing Baker Breaker #1

A. We cannot close a line Breaker to energize a dead bus.

B. We already had a switchman in the Crawford station.

C. It minimizes the Ferranti rise at Crawford.

D. None of the above.

You now have Bus #1 hot at Crawford.

What are the next steps from this point?

A. Continue to build a path to Locher.

B. Start Crawford 1 & 2.

C. Put more load on Baker

D. Energize the line to your external control areas from Baker.

7.5.5 Start Crawford Units

Crawford Units 1&2 are steam drum, gas fired units. In a Hot Restart they can be on line how quickly?

A. 2 Hours

B. 1 Hour

C. 0.5 Hour

D. 1.5 Hour

We will now get start up power to Crawford units 1&2.

	Crawford

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	Provide start up power to units 1&2


From this position it is very easy to build on to Doyle. 

What do you do now?

A. Build on to Doyle?

B. Continue building path to Locher.

C. It doesn’t matter

D. Wait for Crawford to get on line

7.5.6 Build Path to Nuclear Unit

What is the best path from Crawford to the Locher Unit?

A. Crawford-Baker-External-Locher

B. Crawford-Oakdale-Amus-Ash-Locher

C. Crawford-Oakdale-Nestle-Locher

From here Oakdale is the next stop. Which line into Oakdale should you energize?  Use the Oakdale-Crawford 1 line.

What are the correct steps to energize Oakdale using the Oakdale-Crawford 1  above?

A. Close breaker #7 at Oakdale them breaker # 11 at Crawford.

B. Close breaker # 11 at Crawford then breaker # 7 at Oakdale

C. Close breakers # 9, 10 and 11 all at Crawford the close breakers #7,8 and 9 at Oakdale.

D. It doesn’t matter

At Oakdale:

	Oakdale

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	Charge line into Oakdale and energize bus # 1

	1
	 Close Breaker # 7


At Crawford:

	Crawford

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	Charge line into Oakdale and energize Bus # 1

	1
	 Close Breaker # 11 energizing the Oakdale 1 line and Bus# 1 at Oakdale

	2
	Close breaker # 9 energizing the Oakdale #2 line

	3
	Close breaker # 10 at Crawford


At Oakdale:

	Oakdale

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	Charge line into Oakdale and energize Bus # 1

	1
	 Close Breaker # 9 energizing Bus #2

	2
	Close breaker # 8


Did we make a mistake in this sequence?

A. Yes

B. No

What was the mistake?

A. We left breaker #9 at Oakdale open before we closed breaker # 9 at Crawford.

B. We closed the Line tie Breaker # 10 at Crawford

C. Both A & B

D. None of the above

Remember, we cannot close a hot line into a dead bus. We should have closed breaker # 9 at Oakdale before we energized the #2 line.

As a system operator, what should you do if your written restoration procedure is outdate and tells you to implement a step which might damage equipment.

A. Find an alternative procedure based on your experience that will not endanger equipment.

B. Implement the procedure as written and send an email to the author of the plan.

C. Halt your restoration procedure and call in your supervisor for assistance.

7.5.7 Path from Oakdale to Amus.

You built the path from Oakdale to Amus

7.5.8 Path From Amus to Ash

Now you built from Amus to Ash. You are making good progress and can get to Locher easily from here.  You will energize from Amus to Ash using the Ash1-Amus line. Go to Ash and close breakers # 2 and 4. 

Why do we want to close breaker #4?

A. It will just save a step later.

B. Close the bus tie to energize both buses at once.

C. It doesn’t matter in this case.

7.5.9 Path from Ash to Locher

You continued to build a path from Ash to Locher. 

7.5.10 Reinforce the Transmission

What is the alternative to reinforce our transmission system at this point?

A. Build the Oakdale-Nestle-Moses-Locher path

B. Build the Crawford-Doyle-Ells path

C. Build the Amus-Baker-External-Locher path

Next you built the path from Moses into Locher starting back at Oakdale and work into Locher and go through Nestle completing the loop.  You constructed the final path for the exercise, the path from Moses to Locher. We also need to energize the #2 bus at Moses while we do this. 

Remember, you want to build in loops for system stability and to mitigate the effects from the Ferranti Rise effect. Building in closed loops will not stop high voltages but will help you control them a great deal. 

7.5.11 Expanding the Electrical Island

You had built two paths of off site power to Locher and have the Crawford units restarting from a hot restart. You must now build into Doyle, Farlie and Homer but you only have a limited water supply at Baker (2 hours maximum) so you cannot continue to run it like you wish in this situation.

First you built the path from Crawford to Doyle.

At Doyle:

	Doyle

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Build the path from Crawford to Doyle and energize Doyle 

	1
	 Close Breaker # 1


Why do we close the breaker at Doyle first?

A. We cannot close a dead bus breaker to a hot line.

B. It does not matter.

C. We should not close the breaker at Doyle first.

D. None of the above.

When you have cranking power to Doyle, the Shift foreman informs you that the way they came off really screwed up the water chemistry and that they can get on line after the allotted time but cannot respond to any needs for the system. 

What do you do?

A. Tell Doyle to hold where they are until you call back.

B. Tell Doyle to get  on line ASAP anyway

C. Start on getting another unit on first.

D. None of the above.

From here where would you go next? 

A. Build a path from Moses to Homer

B. Build a path from Doyle-Ells-Farlie

How are you going to energize the Homer unit auxiliary load from the Moses-Homer Line?

A. Close Homer Breakers 7 and 8 to tie Bus 1 to Bus 2.

B. Close Homer Breakers 12 and 13.

C. Close Jenkin Breaker 6 and then Close Homer Breakers 12 and 13.

D. Close Homer Breakers 4, 5 and 6 to tie Bus 1 to Bus 2.

You tell Homer to get on-line ASAP and the Shift Foreman notifies you that it will be at least 4 hours before they can make it back. They have been down too long and the temperatures need to be brought back up on the rotor and turbine before they can synchronize with the system.

What do you do?

A. Bring Homer on ASAP and continue building the system.

B. Tell Homer to wait while you get Farlie going.

C. Build the rest of the Moses to Homer loop.

D. Both A & C.

Now continue building the Moses – Homer loop. You now need to go thru Kincaid  from Moses to get back to Homer.

You shut Baker down due to low water.

You built the loop to Farlie between Doyle and Homer by going thru Ells to Farlie and thru Dawson to Farlie from Doyle.

You notify the Shift Foreman at Farlie to come on line ASAP. He tells you it will be at least 8 hours before they can make it.

Now complete the loop from to Doyle thru Dawson.

What percent of nominal are the bus Voltages at Homer, Jenkin and Kincaid?

A. 105%, 108%, 110%

B. 113%, 112%, 110%

C. 110%, 115%, 109%

D. None of the above

What can be done to lower the bus voltages at the above substations?

A. Add load

B. Put capacitors in service

C. Reduce the plants MW out put

D. All of the above

What could be done to bring the Crawford, Doyle and Homer units up to minimum load.?

A. Increase the MVAR outputs of the units?

B. Increase system loading

C. Both A & B

D. None of the Above
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