Exercise 7.3:

Before you start this exercise review exercise 7.2.

For this Exercise we will pick up with where we left off with exercise 7.2. You have already 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 a few things are different. 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.

What you will learn:

1. Unit start-up capabilities

2. You will learn the process for planning the restoration. 

3. You will learn what the effects load has on frequency during the restoration process. 

4. You will learn the concepts on “looping back” for stability. 

Key things to remember are:

· Never add loads greater than 5% of the total generation on line and able to respond.

· Whenever possible always “Loop back” to the source when energizing lines for stability.

· You need to get power to Nuclear Units as soon as possible.

You may be able to perform some breaker operations on PowerSimulator that you may not be able to do in real time. An example is closing a line breaker to a dead bus. Many companies do not allow this action but here it is possible. 

Objective:

You have already rebuilt the system to get power to Locher as soon as possible  and you have Crawford 1 & 2 in the restart mode. You now need to get Farlie, Home and Doyle back ASAP.  You also will need to add enough load to get the units up to minimum as quickly as possible. You will need to control your frequency between 59.75 and 61 Hz.
Scenario7.2:

Your system and the whole interconnection has been in the midst of a very humid and hot period. You have been setting all time peaks for the last three days. On top of that, last night a severe thunderstorm was in the Amus area. Lightning hit the step-up transformer there and now 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.

You have been able to make the purchases needed to replace the energy and capacity lost when Amus became unavailable. You have noticed very heavy Mvar flows away from your system all day and even called your direct interconnects inquiring about the flows. At approximately 14:00 you notice a severe frequency deviation. It drops to a very low point enough that you get a call from Locher Nuclear plant. While on the phone the frequency goes high and you see 61 Hz. You notice the frequency start back down and then it happens; the system is blacked out. Nothing you could have done would have saved the system but you now have to build it back.

Where do you start?

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

Now let’s build 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.

At Crawford:

	 Crawford

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Build the path from Crawford to Doyle and energize Doyle 

	1
	 Close Breaker # 12 energizing Crawford 1 - Doyle line and #1 bus at Doyle

	2
	 Close Breaker # 13

	3
	Close Breaker # 8 energizing Crawford 2  - Doyle line

 
	 

	4
	 Close Breaker # 7


	 


At Doyle:

	Doyle

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Build the path from Crawford to Doyle and energize Doyle 

	1
	 Close Breaker # 4 completing loop with Crawford

	2
	Close Breaker # 2 energizing trans. # 39
	

	3
	Close Breaker #3 energizing Bus 2
	

	4
	Close Breaker #9 and 12 energizing trans. # 41
	

	5
	Close Breaker #14 and 15 energizing Picking up Doyle Aux. Load
	


You ask the Doyle unit to come on line ASAP. 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, Farlie or Homer? 

A. Farlie

B. Homer

Now build the path from Moses to Homer.

At Homer:

	Homer

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Build the path from Moses to Homer and energize Homer 

	1
	 Close Breaker # 1


At Moses:

	Moses

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Build the path from Moses to Homer and energize Homer 

	1
	 Close Breaker # 9 energizing the Moses – Homer line and  Bus # 1 at Homer

	2
	Close Breaker # 8


At Homer: 

Now you need to make a decision. The only way to get to the unit from here is to energize the Jenkin – Homer line too. 
What do you do? You go ahead and energize the Jenkin – Homer line making sure you hot the busses at Jenkin also.

At Jenkin:

	Jenkin

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Build the path from Homer  to Jenkin and energize the bus At Jenkin 

	1
	 Close Breaker # 6 

	2
	Close Breaker # 4


At Homer:

	Homer

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Build the path from Moses to Homer and energize Homer 

	1
	 Close Breaker # 12 energizing the Jenkin – Homer line and Bus #1 at Jenkin

	2
	 Close Breaker # 13 energizing Trans. # 57

	3
	Close Breaker # 14 energizing Bus #2

	4
	Close Breaker # 18 energizing Bus #4

	5
	Close Breaker # 19 energizing Homer Aux. Load


You tell Homer to get 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 to long and the temps. 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.

At Kincaid:

	Kincaid

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Build the path from Moses to Homer thru Kincaid 

	1
	 Close Breaker # 3    


At Moses:

	Moses

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Build the path from Moses to Homer thru Kincaid 

	1
	 Close Breaker # 12 energizing the Moses – Kincaid line and  Bus # 1 at Kincaid


At Kincaid:

	Kincaid

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Build the path from Moses to Homer thru Kincaid 

	1
	 Close Breaker # 2 energizing the Kincaid – Homer line completing the loop from Moses   


You now must shut Baker down due to low water.

At Baker:

	Baker

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Remove Baker from service 

	1
	Open Breaker # 12 removing the Baker plant from service.   


Now build the loop to Farlie between Doyle and Homer. Do this by going thru Ells to Farlie and thru Dawson to Farlie from Doyle.

At Ells:

	Ells

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Energizing path from Doyle to Farlie 

	1
	Close Breaker # 2     


At Doyle:

	Doyle

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Energizing path from Doyle to Farlie 

	1
	Close Breaker # 6 energizing the Ells - Doyle line and Bus # 1 at Ells.   

	2
	Close Breaker # 5


At Ells:

	Ells

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Energizing path from Doyle to Farlie 

	1
	Close Breaker # 3 energizing the Farlie – Ells line    


At Falrlie:

	Farlie

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Energizing path from Doyle to Farlie 

	1
	Close Breaker # 1 completing the path from Doyle and energizing Bus #1    

	2
	Close Breaker # 2 energizing Trans. # 48

	3
	Close Breaker # 12 energizing bus #5

	4
	Close Breaker # 13 energizing the AUX. Load for Farlie

	5
	Close Breaker #9 energizing bus # 2


Is this the correct procedure for getting to Farlie and energizing the Bus?

A. Yes

B. B. No

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.

At Dawson:

	Dawson

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Energizing path from Doyle to Farlie 

	1
	Close Breaker # 2     


At Doyle:

	Doyle

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Energizing path from Doyle to Farlie thru Dawson 

	1
	Close Breaker # 7 energizing the Doyle- Dawson line and bus #1 at Dawson    


At Dawson:

	Dawson

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Energizing path from Doyle to Farlie thru Dawson

	1
	Close Breaker # 3   energizing the Farlie – Dawson Line


At Farlie:

	Farlie

	STEP
	ACTION
	OBSERVATION
	DOCUMENT VALUE

	
	 Energizing path from Doyle to Farlie thru Dawson

	1
	Close Breaker # 3   completing the Doyle to Farlie loop



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

LUCKY YOU!!! You just received a call from the external system saying that they are hot and would like to connect to you if you are ready. Complete the restart by energizing the paths to the external system. This in most cases will allow you to pick up load and stay in sync.with the rest of the interconnection. GOOD JOB!!!!.

�It took me 58 minutes to reach this step running through 7.2 and 7.3 exercises.





