TD/Engineering & Fabrication
Specification # 5525-OP-333167

October 18, 2002

Rev. B


	f
	Fermi National Accelerator Laboratory

Batavia, IL 60510



	42" SWEEPER MAGNET (FRD 20040)

OPERATING PROCEDURE



	References:

FNAL ES&H Chapters 5041 and 5043

FNAL ES&H Chapter 5062.2

NEC- NFPA-1990

OSHA 29 CFR 1910



	Prepared by:  L. Elementi, J. Szostak, M. Cullen, J. Klyukhina

	Title
	Signature
	Date

	TD/ E&F Process Engineering


	Bob Jensen
Bob Jensen / Designee
	10/18/02

	TD/ E&F Production Supervisor


	Dan Smith
Dan Smith / Designee
	10/21/02

	TD/ ES&H


	Rich Ruthe
Rich Ruthe / Designee
	10/21/02

	TD / E&F Project Engineer


	Luciano Elementi
Luciano Elementi / Designee
	10/18/02

	TD / E&F Project Manager


	John Carson
John Carson / Designee
	10/18/02


Revision Page
	Revision
	Step No.
	Revision Description
	TRR No.
	Date

	None
	N/A
	Initial Release
	N/A
	6/26/01

	
	
	
	
	

	A
	Title
	Title should reference FRD 20040, not R/D 20039
	1208
	7/11/01

	
	3.8
	Step should read “Apply blue ink to one side of the non-magnetized bricks     (the painted side becomes the bottom of the brick)”.
	
	

	
	3.9
	Step should read “Position the brick on the brick holder, (blue side down)…” 
	
	

	
	3.12
	Step should read “Place the bricks into the wooden racks, aligning the blue sides in the same direction”
	
	

	
	
	
	
	

	B
	3.0
	Clarified the amount of time required to operate the RESET button
	1510
	10/18/02

	
	5.0
	Detailed the operation of the Slow down mechanism.
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Table of Contents

1.0
Scope

2.0
Equipment / Materials

3.0 Procedure

4.0
Normal Shutdown Procedures

5.0
Automatic System Operation

6.0
Emergency Shut-Down Procedures

7.0
Administrative Control Procedures

8.0
Special Precautions

1.0
Scope

This document covers the Operating Procedures / Safety Precautions for the Permanent Magnet Magnetizer.

2.0
Equipment/Materials
42 " Sweeper Magnet (FRD 20040) and Power Supply.

	System Parameters

	AC Input
	480V/100A Fused

	Disconnect:
	(<130 Vrms/ 30A limit - Class B)

	L.O.T.O. lockout point:
	LHP/IB1/2 Ckt. 25,27,29

	DC output (<30 V / 150 VA limit- class B)
	15V / 5000A Mtr. (@ 40% Meter Trip set to 1700A.)

	System Voltage to ground
	0.178V (meas.) (grounded via 25()


	Magnet Parameters

	Magnet Resistance
	4.45e-3 ( (meas.)

	Magnet Inductance
	6.75 e -3 H @ 1Kc (meas.)

	Operating Current
	Range 1.26 to 1.50 kA.


	Calculated Values

	Volt. @ term.
	6.68V (meas.)

	Maximum Stored Energy (< 10 joules - Class B)
	5.35 k joules

	T (rise (C) = kW *3.8/gpm

(Based on measured flow rate @ MTF of 11.0 gpm)
	6.6 (C


Personnel Hazard Classifications

1)
NEC: A

2)
OSHA: A

3)
FNAL: A

Alarms and Actions to be taken.

Note(s):

When an alarm is activated, a horn will sound till the reset button is pressed.  While the alarm condition exists, the light will remain on, and all automatic actions will be preformed



Power Outlet over Temperature (91(F)


Power Supply over Temperature (100(F)




Operator Action





Allow cooling.




Automatic Action





Current Cycle continues, No new cycle till alarm is reset.



Magnet Outlet over Temperature (85(F)




Operator Action





Allow cooling.




Automatic Action





Current Cycle continues, No new cycle till alarm is reset.


Conductivity (50(s)




Operator Action





Replace the Distilled Water Barrel.

1.
Close the Maintenance Valve.

2.
Disconnect the hoses form the Maintenance Valve.

3.
Tilt-up the barrel.

4.
Disconnect the hoses from the old Barrel.

5.
Connect the hoses to the new Barrel.

6.
Lie-down the barrel.

7.
Connect the hoses to the Maintenance Valve.

8.
Open the Maintenance Valve.

The waste water is just water => not hazardous waste.




Automatic Action





Current Cycle continues, No new cycle till alarm is reset.



Low Flow




Operator Action





Allow cooling.




Automatic Action





Current Cycle Stops, No new cycle till alarm is reset.



Water Pump




Operator Action





Verify all in line valves are open.  Notify supervisor.




Automatic Action





Current Cycle continues, No new cycle till alarm is reset.



Power Supply Fault




Operator Action

Allow cooling, verifying Shuttle cover closed, Emergency stop not activated.  Hit Reset if Persist, Notify Supervisor.




Automatic Action





Current Cycle continues finishes; No new cycle till alarm is reset.

3.0
Procedure


3.1
Make sure the protective panels are in place.  Verify the area one-foot surrounding the magnet is chained off.
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3.2
Open / verify the Cooling System is properly aligned.



3.2.1
Maintenance Valve Open.



3.2.2
Cooling water Manual Control Valve Open.



3.2.3
Inline Valve Open.
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3.3
Energize the system using the breaker located in the DHP-IB2 contactor CKT 5 and the DHP-IB2-1 contactor CKT 13-15-17.


3.4
Verify on the Upper Power Supply Control Panel that the Control Power is UP/ON and that Control switch is in the Remote position.  Verify on the Lower Power Supply Control Panel that the selection of the Reference Module on the converter is on External.  Energize the power supply through the front panel-Disconnect Switch.
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3.5
Turn on the control power by pressing the <START> button on the Local Control Panel.  Verify the temperatures and conductivity displays are operating properly.

3.6
Reset the system by pushing the <RESET> button on the Local Control Panel.  The <RESET> button must be held down for at least 0.2 seconds.



Note(s):




Pressing the <RESET> button causes the pump to run for about 15 seconds.

If an alarm occurs, tap the <RESET> button, and then again press and hold the <RESET> button for 0.2 seconds.  Repeat as needed.

3.7
Verify that the system has been reset.

3.8
Apply Blue Ink to one side of the Non-Magnetized bricks (the painted side must be down during the Magnetization cycle).

3.9
Position the bricks on the brick holder, (blue side DOWN) and close the clamps that hold the bricks.

Note(s):

Manual Shuttle Movement [for troubleshooting only]

It is possible to manually move the shuttle in and out of the magnet by double pressing the <START> button, then pressing and holding down either <CYCLE> buttons.

The “Left” <CYCLE> button will move the carriage INTO the magnet.

The “Right” <CYCLE> button will move the carriage OUT OF the magnet.

This only works for one direction.  Afterwards press <RESET> button.
3.10
Simultaneously press the two <CYCLE> buttons on the Local Control Panel.

3.11
Remove the magnetized bricks at the end of the cycle.


3.12
Place the bricks into the wooden racks, aligning the blue sides in the same direction.


3.13
Repeat Steps 3.5 to 3.12 as necessary.

4.0
Normal Shut Down Procedures

4.1
Press the <STOP> button on the Local Control Panel.
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4.2
Turn the Disconnect Switch to the OFF position.
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4.3
Turn off Circuit Breaker located in the DHP-IB2 contactor CKT 5 and the DHP-IB2-1 contactor CKT 13-15-17.


4.4
Close the Cooling water Manual Control Valve.
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5.0
Automatic System Operation

*NOTICE*
Step 5.0 takes place automatically.  No interaction is necessary.

Drive Protection

If the shuttle during its cycle is not moved all the way into the magnet in the allowed time
 (i.e. 10 sec.) (It normally requires only 8.1 seconds) the system automatically shuts down.

· The water pump starts.

· The carriage moves in.

· The magnet power supply ramps up to 1500 amps and then ramps down.

· The carriage moves out.

· The water pump stops.

· To run the sequence cycle the carriage needs to be all extracted, conductivity and temperatures need to be in the acceptable ranges.

· During the magnetizing cycle the STOP button, EMERGENCY STOP button, or opening of the clear doors will stop the cycle.

· Indicators on the front panel show the machine status.

· The flashing light on the top of the magnet will be on any time during the magnetizing cycle

 (or while the pump is running).

· The slow down switch inside the magnet is not working, and not needed.  The carriage will slow down right before stopping at 7.3 seconds after the speed up.

6.0
Emergency Shut-Down Procedures

6.1
Any of the following occurrences will stop the machine:

· Emergency button in the front panel.

· Emergency button on the magnet back

· Opening of the power supply doors

· Opening of the protective door to load/unload bricks

· Stop button on the power supply front door

· Stop button in the front panel

7.0
Administrative Control Procedures
7.1
Apply lock to the disconnect feed from DHP-IB2-1 contactor CKT 13-15-17 for the magnetizer power supply.

7.2
Apply a lock to the valve MV for the heat exchanger water supply line.

8.0
Special Precautions

8.1
Make sure the protective panels for the live circuit on the East Side of the magnet are in place.

8.2
Chain-off an area about 1 foot away from the light barrier (point #2) surrounding the magnet.  The measured disperse magnetic field in the surrounding environment is reasonably low at any distance.

8.3
Make sure the area is clear before starting the cycle.
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