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1.0

2.0

8.1.1.22 Operation of Bus Soldering Line

Purpose and Scope

1.1 The purpose of this procedure is to provide step by step instruction in the
operation of the Bus Soldering Line.

1.2 This procedure does not provide instructions for preparing, assembling,
completing, storing, and documenting the bus/superconducting (sc) cable
material. Those instructions are found in the appropriate Magnet Assembly
Procedure.

1.3 For complete technical information on the Water Recirculator unit and the
Induction Heating unit, refer to the following documents, which are available

from the Cognizant Technical Supervisor:

a. "Instruction Manual for Water Recirculator RWAG-5A", manual no.
13190353, published by Lepel Corporation.

b. "Induction Heating Power Supply Instruction Manual", part no. 29711-
027, published by Lepel Corporation.

Responsibilities

Authorized operators of the Bus Soldering Line will perform the tasks described here. A list of
authorized operators is maintained by the Cognizant Technical Supervisor.

3.0 Prerequisites
Training:
3.1 The operator shall be instructed by the Cognizant Technical Supervisor before
operating the Line.
3.2 The operator shall be trained as an "affected employee" as defined by BNL ES&H
Standard 1.5.1, "Lockout/Tagout Requirements."
Equipment:
3.3 Leather Palm Gloves (Stock # K-62980, or equivalent), if handling of hot material
1S necessary.
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3.4

3.5

3.6

3.7

Proper Personal Protective Equipment (PPE) shall be worn when handling
chemicals or mechanically cleaning equipment. This includes, but not limited to
safety glasses and disposable latex gloves. Contact your ESH Coordinator or
Facility Representative.

Specific steps of this procedure contain Electrical & Mechanical Assembly
operations that impact the environment. Prior to performing these steps, personnel
shall complete the applicable facility specific environmental training.

Air emissions for the bus bar soldering machine have been classified as trivial
under the Laboratory’s site-wide air permit (Title V). Any modification to the
process must be reviewed for air emission impact and change of permit status.

Prior to operating the RF induction heater, contact Industrial Hygiene to perform
a baseline RF survey.

4.0 Precautions

4.1 Do not touch parts being heated.

4.2 Use gloves if it is necessary to handle hot bus work after soldering.
Note: After 10 minutes, the bus work may be handled without gloves.

4.3 Do not touch water cooled flexible RF leads while RF power is on.

4.4 Keep metal objects off the induction coil.

4.5 Do not operate the induction heater with access panels removed or missing.

4.6 Do not operate the induction heater if guards on the RF output leads and heating
coil are not in place.

4.7 Watches, rings, and other personal metal objects will become hot if located close
to the induction coil or RF transformer.

4.8 Do not wear loose clothing or hanging jewelry. Keep long hair tied up.

4.9 Do not allow personnel wearing pacemakers to operate or stand near the
equipment.
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4.10  Induction Heater generates an RF Field. Barriers (18 inches minimum) must be
maintained around the heating element when energized. See BNL SBMS
Radiofrequency/Microwave Radiation.

5.0 Procedure

5.1 Before Activating Power to the Line

5.1.1

5.1.2

5.1.3
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Initial Control Settings

Induction Heater Unit:

a. LOCAL/REMOTE toggle switch set to REMOTE;

b. MANUAL/TIMED toggle switch set to MANUAL;

c. DIAL/AUX toggle switch set to DIAL.

Motor Controller:

d. AC POWER ON/OFF toggle switch in the OFF position;
e. REV/FWD/STOP switch set to REV;

f. Set Control Dial to 20%.

Puller Unit:

g. Air control valve handle set to DISENGAGED position.
Recirculator Unit:

h. Red PUMP STOP push button and red FAN STOP push button
depressed.

Check water level in the radiator element of the Recirculator unit by
observing the sight gauge. If the level is low, then fill with distilled water.

Check that the air hose is connected to the Puller unit.
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5.2 Activating Power To and Operating the Line

5.2.1 Verify circuit breakers 2/4/6 and 8 in circuit breaker panel RP51 are in the

ON position (the circuit breaker panel is located on the South wall).
NOTE

The Operator must be wearing the appropriate PPE prior to operating

circuit breakers.

5.2.2  Turn on the air by operating the valve located on the South wall.

5.2.3 Verify the vent system is operating (check if switch is ON and air is
flowing).

5.2.4 Verify the air control valve on the Puller unit in the DISENGAGED
position. This will pressurize the air cylinder and cause the puller belts to
separate.

5.2.5 Thread the leader bar through the Puller from the exit end, tabbed end
first. Pass it through the induction coil.

5.2.6  Connect the bus to the leader by fitting the leader tab into the notch on the
bus.

5.2.7 Thread the sc cable through the induction coil from the entrance end.

5.2.8 Set up the sc cable and solder to the bus bar.

a. Tape the sc cable to the leader.
b. Place the ribbon solder roll to the appropriate position.
C. Set up the flux bath assembly and thread the solder through.
NOTE
Latex gloves only give marginal protection (from incidental
contact/exposure). If the glove is contaminated, it should be removed
and a new glove put on.
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5.2.10

5.2.11

5.2.12

5.2.13

5.2.14
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d. Attach the solder to the bus bar per the assembly procedure.

NOTE
Ensure unused solder is recycled or disposed of properly

e. Using pushpins, attached the cover over the feed assembly.

Manually move the leader, bus, and sc cable back toward the exit end
until the point of attachment between the leader and the bus is just inside
the ceramic insulator on the induction coil. This is done so that the point
of attachment does not catch on the edge of the ceramic while under
machine control.

Verify that cooling air to the bus is turned on by placing your hand next to
the exit holes of the air pipe.

WARNING
Failure to turn on the argon gas could result in a fire.

Turn on the flow of argon gas through the center of the ceramic insulator
on the heating coil. Verify that gas flow is set as per the MAP.

NOTE The argon displaces combustible oxygen inside the coil.

On the Induction Heater unit, place the ON/OFF power switch in the ON
position. Verify that power to the Remote Controller activates by
observing the LED display on the Remote Controller.

On the Water Recirculator unit, depress the green FAN START push
button and the green PUMP START push button. When the pump and fan
turn on, verify the following:

a. No water leaks.
b. Water temperature between 70°F and 90°F (from gauges on unit).
c. Pressure is approximately 50 psi (from gauges on unit).

Check that the Motor Controller is set to the correct speed by performing
the following steps:
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Verify that the Puller unit air control valve is set to DISENGAGED
and that the puller belts are separated.

On the Motor Controller, place the POWER ON/OFF switch in the
ON position. The belts will begin turning.

Observe the belt speed as displayed on the "Speed Computer" atop
the Motor Controller. Refer to the MAP for the correct speed. If
necessary, adjust the speed using the potentiometer on the Motor
Controller.

On the Motor Controller, place the POWER ON/OFF switch in the
OFF position. Verify that the belts stop turning.

5.2.15 Set the Puller unit air control valve to ENGAGED. The puller belts
should come together on the bus.

5.2.16 On the Induction Heater unit, depress the RESET push button. The green
READY annunciator should light. If it does not, then a fault exists. The
fault must be located and cleared before continuing.

5.2.17 On the Remote Controller, verify the following:

a.

thermocouple contacting the bus is connected to the thermocouple
input;

voltage output (banana plugs) is connected to the voltage input
(BNC) on Induction Heater unit;

high set point is correct (refer to machine log);

potentiometer is set for the correct working voltage (refer to
machine log).

WARNING

Performing the next step will turn on the induction heating
coil. Material inside the coil will quickly become very hot.

5.2.18 On the Induction Heater unit, depress the green HEAT ON push button.
Wait 10 seconds for the bus to become hot.

SMD-OPM 8.1.1.22
Category A

6 Revision 05
September 28, 2006



The only official copy of this file is the one on-line on the Superconducting Magnet Division
website. Before using a printed copy, verify that this is the most current version by checking
the document issue date on the website.

5.2.19

5.2.20

5.2.21

Observe the four meters on the Induction Heater labeled "450 V", "200
kHz", "5 Kilowatts", "33 Amps" for proper readings as per the machine
log.

Place the AC POWER ON/OFF switch on the Motor Controller in the ON
position. The belts will begin pulling the bus and solder through the
induction heater.

CAUTION

Hot Surfaces -Personnel Injury from Burns
Gloves should be worn and signs posted if assembly is above 140F.

Continue until the bus has passed completely through the puller and is
resting on the U-rail.

NOTE

Solder balls can form from either excessive heat or solder. Ensure that
they are recycled or disposed of properly

53 Shutting down the Line

5.3.1

532

5.33

534

5.35

53.6

5.3.7

53.8
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On the Induction Heater unit, depress the HEAT OFF push button.

On the Motor Controller, place the AC POWER ON/OFF toggle switch in
the OFF position.

On the Water Recirculator unit, depress the red FAN STOP push button
and the red PUMP STOP push button.

On the Puller unit, place the air valve handle in the DISENGAGED
position to separate the belts. Then place the handle in the NEUTRAL
position. The belts should remain separated.

Turn off the argon gas.

Turn off the air.

Shut of ventilation fan.

Open circuit breakers 2/4/6 and 8 in circuit breaker panel RP51.
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6.0 Documentation

None
7.0 References

7.1 "Instruction Manual for Water Recirculator RWAG-5A", manual no. 13190353,
published by Lepel Corporation.

7.2 "Induction Heating Power Supply Instruction Manual", part no. 29711-027,
published by Lepel Corporation.

7.3 BNL ES&H Standard 1.5.1, "Lockout/Tagout Requirements."

8.0 Attachments

None
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