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I.Learning Objectives and Requirements of Comprehensive experiment

1． In the experiment,students should understand the actual requirements of the power system , and master the skills which operating personnel should obtain through practical actions and simulation exercises.Then it can enhance perceptual knowledge of grid operation , equipment maintenance and other practical knowledge and improve their abilities of integrating theory with practice and competitiveness in the work.
2． Basic requirements

2.1 Students are required to take the training class before use the computer yourself,and answer the questions.

2.2 Students are required to do simulation operation in the class,and finish the comprehensive experiment report.

2.3 Students are required to take the exam on the machine and defence examination.
II.Main body of experiment

1. Power grid/Transformer substation simulation System and Monitoring of the Normal operation 
1.1  Primary equipment（From main electrical connection）

	Name of Equipment
	Graphic Symbol
	Its color and Symbol when closing
	Its color and Symbol when opening
	Effect

	Circuit breaker
	
	
	
	

	disconnector
	
	
	
	

	Grounding switch
	
	
	
	

	Main transformer
	
	
	
	

	CT

（Current transformer）
	
	
	
	

	PT

（Potential transformer）
	
	
	
	

	Lightning arrester
	
	
	
	

	Capacitor
	
	
	
	

	Arc extinguishing coil
	
	
	
	


1.2 Connection type of main electrical connection and Operation mode
1.2.1 Fill in a form
	Voltage level
	Connection type
	Interval Equipment
	Normal operation mode

	220kV
	double-bus type connection
	251  Line 1
	Operating on 220kV Bus 1

	
	
	252  Line 2
	

	
	
	253  Line 3
	

	
	
	254  Line 4
	

	
	
	255  Line 5
	

	
	
	212 bus-tie
	

	110kV
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	35kV
	Single bus connection
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


	Main transformer
	Voltage level
	Normal operation mode
	Neutral point operation mode

	Main transformer 1
	
	
	Neutral grounding

	
	
	
	

	
	
	
	Neutral non-grounding

	Main transformer 2
	
	
	

	
	
	
	

	
	
	
	


1.2.2 Summary

（1）What are regularities with the numbers of Circuit breakers and Disconnectors？

（2）What are regularities between numbers of Circuit breakers and operation mode ？

1.3 Operation and monitoring of Bay Equipments 251(Do what exactly you are told in the following)

1.3.1 Equipment states in Normal operation mode

（1）Go to the Bay Equipments251 monitoring detail drawing in monitoring system.Check and record Monitoring contents in monitoring computer.

	remote communication information
	remote communication information

	State of Circuit breaker 251
	
	active power 
	

	State of disconnector 2516
	
	 reactive power
	

	State of disconnector 2511
	
	electric current
	

	State of disconnector 2512
	
	power factor
	

	Protection signal lights which are shining
	
	
	


（2）Go to the Measurement and Control cubicle in Protection room to Check and record State of bay Equipments 251

	Measurement and Control Equipment of 251仿一线(FCK-801)
	Effect:

Lights which are shining:

	The position of control switch of Circuit breaker 251 
	

	Signal light of Circuit breaker 251
	

	Local-Remote swith of Circuit breaker 251
	


（3）Go to the bay Equipments 251 in outdoor to check and record States of Circuit breakers and Disconnectors

	State of Circuit breaker 251
	
	State of disconnector 2511
	

	State of disconnector 2516
	
	State of disconnector  2512
	


（4）Go to the protection room to check and record states of protection cubicle of 251 Line 1
·251 Line 1 protection cubicle I（cubicle NO.40）

	Name of Equipment
	 States of Protection signal lights on equipment
	Functions of Equipment

	
	
	

	Reclosure swith:


·251 Line 1 Protection cubicle II（cubicle NO.41）

	Name of Equipment
	 States of Protection signal lights on equipment
	Functions of Equipment

	
	
	

	Reclosure swith:


·251 Line 1 Auxiliary Protection cubicle I（cubicle NO.42）

	Name of Equipment
	 States of Protection signal lights on equipment
	Functions of Equipment

	
	
	


1.3.2 Open Circuit breaker 251 in monitoring system，then check and record states in monitoring computer、equipments in outdoor、protection room and Measurement and Control cubicle, and figure out what have changed

 (1) Bay Equipments251’s  monitoring detail drawing in monitoring system：

 (2)Measurement and Control cubicle in Protection room：
 (3) Bay Equipments 251 in outdoor：

 (4)Protection cubicle of 251 in the protection room:

·251 Line 1 Protection cubicle I（cubicle NO.40）：

·251 Line 1 Protection cubicle II（cubicle NO.41）:
·251 Line 1 Auxiliary Protection cubicle I（cubicle NO.42）:
1.3.3 Open disconnector 2516 in monitoring system，then check and record states in monitoring computer、equipments in outdoor、protection room and Measurement and Control cubicle, and figure out what have changed.

 (1) Bay Equipments251’s  monitoring detail drawing in monitoring system：

 (2)Measurement and Control cubicle in Protection room：
 (3) Bay Equipments 251 in outdoor：

 (4)Protection cubicle of 251 in the protection room:

·251 Line 1 Protection cubicle I（cubicle NO.40）：

·251 Line 1 Protection cubicle II（cubicle NO.41）:
·251 Line 1 Auxiliary Protection cubicle I（cubicle NO.42）:
1.3.4  Open disconnector 2511 in outdoor，then check and record States in monitoring computer、Equipments in outdoor、protection room and Measurement and Control cubicle, and figure out what have changed.

 (1)Bay Equipments 251 in outdoor：

 (2)Measurement and Control cubicle in Protection room：
 (3) Bay Equipments251’s  monitoring detail drawing in monitoring system：

 (4)Protection cubicle of 251 in the protection room:

·251 Line 1 Protection cubicle I（cubicle NO.40）：

·251 Line 1 Protection cubicle II（cubicle NO.41）:
·251 Line 1 Auxiliary Protection cubicle I（cubicle NO.42）:
1.3.5 Close Grounding switch 2517 in outdoor,then check and record States in monitoring computer,Equipments in outdoor,protection room and Measurement and Control cubicle,and figure out what have changed.

 (1) Bay Equipments 251 in outdoor：

 (2)Measurement and Control cubicle in Protection room：
 (3) Bay Equipments251 monitoring detail drawing in monitoring system：

 (4)Protection cubicle of 251 in the protection room:

·251 Line 1 Protection cubicle I（cubicle NO.40）：

·251 Line 1 Protection cubicle II（cubicle NO.41）:
·251 Line 1 Auxiliary Protection cubicle I（cubicle NO.42）:
1.3.6 Close Circuit breaker 251 in Measurement and Control cubicle ,then check and record States in monitoring computer,Equipments in outdoor,protection room and Measurement and Control cubicle,and figure out what have changed.

 (1)Measurement and Control cubicle in Protection room：

 (2) Bay Equipments251 monitoring detail drawing in monitoring system：

 (3) Bay Equipments 251 in outdoor：

 (4)Protection cubicle of 251 in the protection room:

·251 Line 1 Protection cubicle I（cubicle NO.40）：

·251 Line 1 Protection cubicle II（cubicle NO.41）:
·251 Line 1 Auxiliary Protection cubicle I（cubicle NO.42）:
1.3.7  Question answering

（1）How many protection series is 251 Line 1 equipped？Reclosure operation mode？

（2）Summary when lights of equipments are on or off
	CSC103B“Charging”light
	

	RSC931“Charging”light
	

	JFZ-12F“A phase open”light
	

	JFZ-12F“A phase close”light
	

	JFZ-12F“I Bus operating”light
	


1.4 Protection series of 151 tie line 

（1）check states of Protection and operation mode

	Name and NO. of Protection cubicle
	Name of Equipment
	 States of Protection signal lights on equipment when run normally
	Functions of Equipment

	
	
	
	


（2）How many protection series is 151 tie line  equipped？

2.Inspection of electrical equipments

2.1 Inspection of Main transformer 1

	inspection  items 
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	Front: bushing’s porcelain insulation of 220kV A phase 
	
	
	Back: bushing’s porcelain insulation of 110kV A phase 
	
	

	Front: bushing’s oil level of 220kV A phase 
	
	
	Back: bushing’s oil level of 110kV A phase 
	
	

	Front: bushing’s lead wire joint of 220kV A phase 
	
	
	Back: bushing’s lead wire joint of 110kV A phase 
	
	

	Front: bushing’s porcelain insulation of 220kV B phase 
	
	
	Back: bushing’s porcelain insulation of 110kV B phase 
	
	

	Front: bushing’s oil level of 220kV B phase 
	
	
	Back: bushing’s oil level of 110kV B phase 
	
	

	Front: bushing’s lead wire joint of 220kV B phase 
	
	
	Back: bushing’s lead wire joint of 110kV B phase 
	
	

	Front: bushing’s porcelain insulation of 220kV C phase 
	
	
	Back: bushing’s porcelain insulation of 110kV C phase 
	
	

	Front: bushing’s oil level of 220kV C phase 
	
	
	Back: bushing’s oil level of 110kV C phase 
	
	

	Front: bushing’s lead wire joint of 220kV C phase 
	
	
	Back: bushing’s lead wire joint of 110kV C phase 
	
	

	Front: bushing’s porcelain insulation of 220kV neutral point 
	
	
	Back: bushing’s porcelain insulation of 35kV A phase 
	
	

	Front: bushing’s oil level of 220kV neutral point 
	
	
	Back: bushing’s lead wire joint of 35kV A phase 
	
	

	Front: bushing’s lead wire joint of 220kV neutral point 
	
	
	Back: bushing’s porcelain insulation of 35kV B phase 
	
	

	Front: Fan1
	
	
	Back: bushing’s lead wire joint of 35kV B phase 
	
	

	Front: Fan2
	
	
	Back: bushing’s porcelain insulation of 35kV C phase 
	
	

	Front: Fan3
	
	
	Back: bushing’s lead wire joint of 35kV C phase 
	
	

	Front: Fan4
	
	
	Left: oil level of on-load voltage regulating device
	
	

	Front: Fan5
	
	
	Left: tap position of on-load voltage regulating mechanical box
	
	

	Front: Fan6
	
	
	Left:online oil filter
	
	

	Front: Fan7
	
	
	Left: bushing’s porcelain insulation of 110kV neutral point 
	
	

	Front: Fan8
	
	
	Left: bushing’s oil level of 110kV neutral point bushing 
	
	

	Front: Fan9
	
	
	Left: bushing’s lead wire joint of 110kV neutral point 
	
	

	Front: Fan10
	
	
	Left: earthing conductor of switchyard structure
	
	

	Front: oil level of gas relay
	
	
	Right: oil level of oil conservator 
	
	

	Front: oil color of gas relay 
	
	
	Right:winding thermometer
	
	

	Front: Oil-flow relay1
	
	
	Right:upper oil thermometer
	
	

	Front: Oil-flow relay2
	
	
	Right:lower oil thermometer
	
	

	Front: Oil-flow relay3
	
	
	Right: earthing conductor of switchyard structure
	
	

	Front: Oil-flow relay4
	
	
	
	
	

	Front: Oil-flow relay5
	
	
	
	
	

	Front: Oil trace on the ground
	
	
	
	
	


	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	220kV lightning arrester: bushing’s lead wire joint of A phase 
	
	
	220kV lightning arrester: leakage current of B phase
	
	

	220kV lightning arrester: bushing’s porcelain insulation of A phase 
	
	
	220kV lightning arrester: earthing conductor of B phase 
	
	

	220kV lightning arrester: leakage current of A phase
	
	
	220kV lightning arrester: bushing’s  lead wire joint of  C phase 
	
	

	220kV lightning arrester: earthing conductor of A phase 
	
	
	220kV lightning arrester: bushing’s  porcelain insulation of  C phase 
	
	

	220kV lightning arrester: lead wire joint of B phase bushing
	
	
	220kV lightning arrester: leakage current of  C phase
	
	

	220kV lightning arrester: porcelain insulation of B phase bushing
	
	
	220kV lightning arrester: earthing conductor of  C phase 
	
	


	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	110kV lightning arrester: earthing conductor 1 
	
	
	110kV lightning arrester: bushing’s  porcelain insulation of B phase 
	
	

	110kV lightning arrester: earthing conductor 2 
	
	
	110kV lightning arrester: leakage current of B phase
	
	

	110kV lightning arrester: bushing’s  lead wire joint of A phase 
	
	
	110kV lightning arrester: bushing’s  lead wire joint of C phase 
	
	

	110kV lightning arrester: bushing’s  porcelain insulation of A phase 
	
	
	110kV lightning arrester: bushing’s  porcelain insulation of C phase 
	
	

	110kV lightning arrester: leakage current of A phase
	
	
	110kV lightning arrester: leakage current of C phase
	
	

	110kV lightning arrester：bushing’s lead wire joint of B phase
	
	
	
	
	


	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	35kV lightning arrester : bushing’s  lead wire joint of A phase 
	
	
	35kV lightning arrester: leakage current of B phase
	
	

	35kV lightning arrester: bushing’s  porcelain insulation of A phase 
	
	
	35kV lightning arrester: bushing’s  lead wire joint of C phase 
	
	

	35kV lightning arrester: leakage current of A phase
	
	
	35kV lightning arrester: bushing’s  porcelain insulation of C phase 
	
	

	35kV lightning arrester: bushing’s  lead wire joint of B phase 
	
	
	35kV lightning arrester: leakage current of C phase
	
	

	35kV lightning arrester: bushing’s  porcelain insulation of B phase 
	
	
	35kV lightning arrester: Earthing conductor 
	
	


	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	220kV neutral point: state of earthing switch
	
	
	110kV neutral point: porcelain insulation 3 of earthing switch
	
	

	220kV neutral point: porcelain insulation 1 of earthing switch
	
	
	110kV neutral point: Joint of earthing switch
	
	

	220kV neutral point: porcelain insulation 2 of earthing switch
	
	
	110kV neutral point: contact  of earthing switch
	
	

	220kV neutral point: porcelain insulation 3 of earthing switch
	
	
	110kV neutral point: oil level of CT
	
	

	220kV neutral point: joint of earthing switch
	
	
	35kV neutral point: State of earthing switch
	
	

	220kV neutral point: contact of earthing switch
	
	
	35kV neutral point: porcelain insulation 1 of earthing switch
	
	

	220kV neutral point: oil level of CT
	
	
	35kV neutral point: porcelain insulation 2 of earthing switch
	
	

	110kV neutral point: State of earthing switch
	
	
	35kV neutral point: joint1 of switch
	
	

	110kV neutral point: porcelain insulation 1 of earthing switch
	
	
	35kV neutral point: joint2 of switch
	
	

	110kV neutral point: porcelain insulation 2 of earthing switch
	
	
	35kV neutral point: contact of switch
	
	


	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	arc extinguishing coil: Earthing conductor of lightning arrester 
	
	
	arc extinguishing coil: joint2 
	
	

	arc extinguishing coil: porcelain insulation  of lightning arrester 
	
	
	arc extinguishing coil: joint3 
	
	

	arc extinguishing coil:joint of lightning arrester
	
	
	arc extinguishing coil: Silica gel1 
	
	

	arc extinguishing coil: Oil trace on the ground 
	
	
	arc extinguishing coil: Silica gel2 
	
	

	arc extinguishing coil: thermometer 
	
	
	arc extinguishing coil: oil level of gas relay
	
	

	arc extinguishing coil: porcelain insulation 1 
	
	
	arc extinguishing coil: oil color of gas relay 
	
	

	arc extinguishing coil: porcelain insulation 2 
	
	
	arc extinguishing coil: oil level 1 of oil conservator 
	
	

	arc extinguishing coil: porcelain insulation 3 
	
	
	arc extinguishing coil: oil leve 2 of oil conservator 
	
	

	arc extinguishing coil: joint1
	
	
	arc extinguishing coil: Draining oil valve 
	
	


2.2  Inspection of Circuit breaker 251
	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	open/closed position indicator of A phase 
	
	
	lead wire joint2 of B phase
	
	

	porcelain insulation of A phase
	
	
	SF6 pressure meter of B phase
	
	

	lead wire joint1 of A phase
	
	
	Energy storage instrument of B phase
	
	

	lead wire joint2 of A phase
	
	
	open/closed position indicator of C phase
	
	

	SF6 pressure meter of A phase
	
	
	porcelain insulation of C phase
	
	

	Energy storage indicator of A phase
	
	
	lead wire joint1 of C phase
	
	

	open/closed position indicator of B phase
	
	
	lead wire joint2 of C phase
	
	

	porcelain insulation of B phase
	
	
	SF6 pressure meter of C phase
	
	

	lead wire joint1 of B phase
	
	
	Energy storage indicator of C phase
	
	


2.3 Inspection of CT251
	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	porcelain insulation of A phase
	
	
	oil level of B phase
	
	

	lead wire joint1 of A phase
	
	
	Flange(oil leak) of B phase
	
	

	lead wire joint2 of A phase
	
	
	porcelain insulation of C phase
	
	

	oil level of A phase
	
	
	lead wire joint1 of C phase
	
	

	Flange(oil leak) of A phase
	
	
	lead wire joint2 of C phase
	
	

	porcelain insulation of B phase
	
	
	oil level of C phase
	
	

	lead wire joint1 of B phase
	
	
	Flange(oil leak) of C phase
	
	

	lead wire joint2 of B phase
	
	
	
	
	


2.4  Inspection of disconnector 2516

	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	state
	
	
	lead wire joint2 of B phase
	
	

	porcelain insulation 1 of A phase
	
	
	contact of B phase
	
	

	porcelain insulation 2 of A phase
	
	
	pin of B phase
	
	

	lead wire joint1 of A phase
	
	
	porcelain insulation 1 of C phase
	
	

	lead wire joint2 of A phase
	
	
	porcelain insulation 2 of C phase
	
	

	contact of A phase
	
	
	lead wire joint1 of C phase
	
	

	pin of A phase
	
	
	lead wire joint2 of C phase
	
	

	porcelain insulation 1 of B phase
	
	
	contact of C phase
	
	

	porcelain insulation 2 of B phase
	
	
	pin of C phase
	
	

	lead wire joint1 of B phase
	
	
	
	
	


2.5 Inspection of wave trap coil 251,PT,coupling capacitor
	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	wave trap coil of 251 A phase : porcelain insulation
	
	
	wave trap coil of 251 C phase : lead wire joint1
	
	

	wave trap coil of 251 A phase : lead wire joint1
	
	
	wave trap coil of 251 C phase: lead wire joint2
	
	

	wave trap coil of 251 A phase : lead wire joint2
	
	
	wave trap coil of 251 C phase:  internal foreign body
	
	

	wave trap coil of 251 A phase : internal foreign body
	
	
	Line PT and coupling capacitor of 251 C phase: porcelain insulation
	
	

	wave trap coil of 251 B phase:  porcelain insulation
	
	
	Line PT and coupling capacitor of 251 C phase: lead wire joint
	
	

	wave trap coil of 251 B phase:  lead wire joint1
	
	
	Line PT and coupling capacitor of 251 C phase: Flange
	
	

	wave trap coil of 251 B phase:  lead wire joint2
	
	
	Line PT and coupling capacitor of 251 C phase: oil level
	
	

	wave trap coil of 251 B phase:  internal foreign body
	
	
	coupling capacitor of 251 A phase : joint
	
	

	wave trap coil of 251 C phase: porcelain insulation
	
	
	coupling capacitor of 251 A phase : porcelain insulation
	
	


2.6 Inspection of PT and lightning arrester of 220kV Bus I
(1) 219PT of 220kV Bus I
	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	porcelain insulation of A phase
	
	
	porcelain insulation of C phase
	
	

	lead wire joint of A phase
	
	
	lead wire joint of C phase
	
	

	oil level of A phase
	
	
	oil level of C phase
	
	

	Flange(oil leak) of A phase
	
	
	Flange(oil leak) of C phase
	
	

	porcelain insulation of B phase
	
	
	airtightness of terminal box
	
	

	lead wire joint of B phase
	
	
	Wiring heat
	
	

	oil level of B phase
	
	
	dampness of terminal box 
	
	

	Flange(oil leak) of B phase
	
	
	
	
	


(2) lightning arrester of 219 PT
	inspection  items
	current state
	Defect(Y/N)
	inspection  items
	current state
	Defect(Y/N)

	lead wire joint of A phase
	
	
	leakage current of B phase
	
	

	porcelain insulation A phase
	
	
	earthing conductor of B phase
	
	

	leakage current of A phase
	
	
	lead wire joint of C phase
	
	

	earthing conductor of A phase
	
	
	porcelain insulation C phase
	
	

	lead wire joint of B phase
	
	
	leakage current of C phase
	
	

	porcelain insulation B phase
	
	
	earthing conductor of C phase
	
	


3． Electric switching operation
3.1 Switching operation of isolating equipment in the Normal operation mode

	 Equipment which need to be isolated
	Circuit breakers which need to be open

	251 Line 1
	

	151 Tie- line 
	

	351 Feeder 1
	

	220kV Bus I
	

	110kV Bus II
	

	35kV Bus I
	

	Main transformer1
	


3.2 Cognition of operation states

The operation states of power system are divided into 4 types: operating ,hot reserve,cold reserve and maintenance.Please figure out the states of corresponding circuit breakers, disconnectores, grounding switches in different operation states.

	name of equipment
	operating 
	hot  reserve
	cold  reserve
	maintenance

	251 Line 1
	
	
	
	

	circuit breaker 251
	
	
	
	

	220kV BusⅠ
	
	
	
	

	main transformer1
	
	
	
	


3.3 Finish switching operation order which can make circuit breaker 251 that in operating state to maintenance state in the 220kV simulation station,then do it in your simulation system(without the secondary equipment).
**Electric switching operation order
Transformer substation：220kV  ** Substation     　　　　　NO.

	commander
	
	operator
	
	Time of command
	Y  M  D  H  M

	Start time of operation：

Y  M  D  H  M
	End time of operation：

Y  M  D  H  M

	（  ）Under supervision   (   ) Alone （   ）By Maintainers

	Operation task：

	sequence　
	Operation   detail
	Executed√

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Remarks：

　　　　　　　　　　                     Examiner：　

	Operator：         Supervisor：        Person in charge：


**Electric switching operation order
Transformer substation：220kV  ** Substation     　　　NO.
	commander
	
	operator
	
	Time of command
	Y  M  D  H  M

	Start time of operation：

Y  M  D  H  M
	End time of operation：

Y  M  D  H  M

	（  ）Under supervision   (   ) Alone （   ）By Maintainers

	Operation task：

	sequence　
	Operation   detail
	Executed√

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Remarks：

　　　　　　　　　　                     Examiner：　

	Operator：         Supervisor：        Person in charge：


3.4 Finish switching operation order which can make 220 kV bus I that in operating state to maintenance state and make the loads supplied by bus II in the 220kV simulation station,then do it in your simulation system(without the secondary equipment).

**Electric switching operation order
Transformer substation：220kV  ** Substation     　　　　　NO.

	commander
	
	operator
	
	Time of command
	Y  M  D  H  M

	Start time of operation：

Y  M  D  H  M
	End time of operation：

Y  M  D  H  M

	（  ）Under supervision   (   ) Alone （   ）By Maintainers

	Operation task：

	sequence　
	Operation   detail
	Executed√

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Remarks：

　　　　　　　　　　                     Examiner：　

	Operator：         Supervisor：        Person in charge：


**Electric switching operation order
Transformer substation：220kV  ** Substation     　　　NO.
	commander
	
	operator
	
	Time of command
	Y  M  D  H  M

	Start time of operation：

Y  M  D  H  M
	End time of operation：

Y  M  D  H  M

	（  ）Under supervision   (   ) Alone （   ）By Maintainers

	Operation task：

	sequence　
	Operation   detail
	Executed√

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Remarks：

　　　　　　　　　　                     Examiner：　

	Operator：         Supervisor：        Person in charge：


3.5 Finish switching operation order which can make main transformer1 that in operating state to maintenance state in the 220kV simulation station,then do it in your simulation system(without the secondary equipment).
**Electric switching operation order
Transformer substation：220kV  ** Substation     　　　　　NO.

	commander
	
	operator
	
	Time of command
	Y  M  D  H  M

	Start time of operation：

Y  M  D  H  M
	End time of operation：

Y  M  D  H  M

	（  ）Under supervision   (   ) Alone （   ）By Maintainers

	Operation task：

	sequence　
	Operation   detail
	Executed√

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Remarks：

　　　　　　　　　　                     Examiner：　

	Operator：         Supervisor：        Person in charge：


**Electric switching operation order
Transformer substation：220kV  ** Substation     　　　NO.
	commander
	
	operator
	
	Time of command
	Y  M  D  H  M

	Start time of operation：

Y  M  D  H  M
	End time of operation：

Y  M  D  H  M

	（  ）Under supervision   (   ) Alone （   ）By Maintainers

	Operation task：

	sequence　
	Operation   detail
	Executed√

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Remarks：

　　　　　　　　　　                     Examiner：　

	Operator：         Supervisor：        Person in charge：


3.6  Circuit breaker 251 is in operating state in the 220kV simulation station. If operating crew found that the controls of circuit breaker 251 were broken,which could not open, What should operating crew do to get it out of operation?

4. Power system fault and its recovery processing

4.1 Basic conception of line protection
（1）Which  CT’s and PT’s measured values do we need for protection device of 仿一线in 220kV simulation station?仿真（location of CT and PT）

（2）If Protection device of 仿一线in 220kV simulation station operates，which Circuit breakers will open？

（3）Point out the protective zone of Protection device of 仿一线in 220kV simulation station.
（4）What is the Reclosing operation mode of 仿一线in 220kV simulation station（single-phase reclosing,three-phase reclosing,Three Phase Auto reclosing）？Then finish the form：

	Line fault conditions
	Describe the process of  breakers’ action

	A permanent,single-phase ground short circuit
	

	A permanent, non-single-phase ground short circuit
	

	A transient,single-phase ground short circuit
	

	A transient, non-single-phase ground short circuit
	


4.2 Prediction failure

Protection types and Operation Time of two series of Protection devices of 仿一线 are given as follows.Suppose there is a permanent,single-phase ground short circuit fault at 仿一线 0% from the transformer substation,finish the form.

	RCS-931B 
	CSC-103B

	Protection types 
	Operation Time
	Operated

(Y/N)
	Protection types 
	Operation Time
	Operated

(Y/N)

	纵联分相电流差动

Pilot Split Phase current differential  protection
	0s
	
	纵联距离

Pilot protection
	0s
	

	纵联零序电流差动

Pilot zero sequence current differential  protection
	0s
	
	相间距离1段

Phase distance I
	0s
	

	相间距离1段

Phase distance I
	0s
	
	相间距离2段

Phase distance II
	1s
	

	相间距离2段

Phase distance II
	1s
	
	相间距离3段

Phase distance III
	3s
	

	相间距离3段

Phase distance III
	3s
	
	接地距离1段

Ground distance I
	0s
	

	接地距离1段

Ground distance I
	0s
	
	接地距离2段

Ground distance II
	9.9s
	

	接地距离2段

Ground distance II
	9.9s
	
	接地距离3段

Ground distance III
	9.9s
	

	接地距离3段

Ground distance III
	9.9s
	
	零序电流1段

 Zero sequence current I
	0s
	

	零序电流1段

Zero sequence current I
	0s
	
	零序电流2段

Zero sequence current II
	1s
	

	零序电流2段

Zero sequence current II
	1s
	
	零序电流3段

Zero sequence current III
	2s
	

	零序电流3段

Zero sequence current III
	2s
	
	重合闸(投单重)

Reclosure (single-phase)
	
	

	重合闸(投单重)

Reclosure (single-phase)
	
	
	
	
	


4.3 Fault stimulation    Set 251仿一线wave trapper 251 A phase insulator flashover阻波器A相绝缘子闪络。

（1）Fault phenomenon
	Equipment
	Phenomenon

	Master-control room：


	1．Fault Sound
2．Circuit breakers which are opening or closing：

Bus voltage： 

3．Message： 

4．251仿一线monitoring detail drawing：



	Protection room：

        Screen  NO.
	

	Protection room：

        Screen  NO.
                    
	

	Protection room：

        Screen  NO.

	

	Protection room：

Measurement and control screen
	

	Protection room：

220kV line fault recording screen
110kV line fault fault recording screen
Main transformer1 fault fault recording screen
Main transformer2 fault fault recording screen

	


（2）How to locate the fault according to the Fault phenomenon above?Why?
（3）After the fault,which equipments should the person on duty check seriously?Then work out the recovery process.
（4）How to isolate the failure equipments?
（5）Which equipments(non-failure) are without power because of the fault?Then work out the recovery process.

4.4 Basic conception of Bus protection

（1）Which CT’s measured values do we need for Bus protection of 220kV Bus I in stimulation station?仿真（location of CT ）
（2）If Bus protection of 220kV Bus I in 220kV stimulation station operates，which Circuit breakers will open？
（3）Point out the protective zone of Bus protection of 220kV Bus I in 220kV stimulation station.

4.5 Set 仿一线251 Disconnector 2511 A Phase porcelain flashover
（1）Fault phenomenon
	Equipment
	Phenomenon

	Master-control room：


	1．Fault Sound
2．Circuit breakers which are opening or closing：

Bus voltage： 

3．Message： 

4．251仿一线monitoring detail drawing：



	Protection room：

        Screen  NO.
	

	Protection room：

        Screen  NO.
                    
	

	Protection room：

        Screen  NO.

	

	Protection room：

Measurement and control screen
	

	Protection room：

220kV line fault recording screen
110kV line fault fault recording screen
Main transformer1 fault fault recording screen
Main transformer2 fault fault recording screen

	


（2）How to locate the fault according to the Fault phenomenon above?Why?
（3）After the fault,which equipments should the person on duty check seriously?Then work out the recovery process.
（4）How to isolate the failure equipments?
 (5)  Which equipments(non-failure) are without power because of the fault?Then work out the recovery process.

4.6  Basic conception of Main transformer
（1）Which CT’s measured values do we need for protection device of Main transformer I in stimulation station?仿真（location of CT ）
（2）If protection device of Main transformer I in 220kV stimulation station operates，which Circuit breakers will open？
（3） Point out the protective zone of protection device of Main transformer I in 220kV stimulation station.

4.7 Restart ,then Set Main transformer I A phase bushing porcelain flashover
（1）Fault phenomenon
	Equipment
	Phenomenon

	Master-control room：


	1．Fault Sound
2．Circuit breakers which are opening or closing：

Bus voltage： 

3．Message： 

4．251仿一线monitoring detail drawing：



	Protection room：

        Screen  NO.
	

	Protection room：

        Screen  NO.
                    
	

	Protection room：

        Screen  NO.

	

	Protection room：

Measurement and control screen
	

	Protection room：

220kV line fault recording screen
110kV line fault fault recording screen
Main transformer1 fault fault recording screen
Main transformer2 fault fault recording screen

	


（2）How to locate the fault according to the Fault phenomenon above?Why?
（3）After the fault,which equipments should the person on duty check seriously?Then work out the recovery process.
（4） How to isolate the failure equipments?

 (5)  Which equipments(non-failure) are without power because of the fault?Then work out the recovery process.
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