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1.0
Scope

This document covers the operating procedures for the 2 Meter Furnace. The Furnace is typically used to react Cable into superconductive Ni3Sn Cable, sample and Magnet Models to make the alloys used in the superconductive magnetic coils. The 2 Meters L&L Furnace allows for temperature uniformity, for the necessary high temperatures requirements, inert atmosphere, and its power is backed-up with the IB3 dedicated generators which allows for heating cycles portraying throughout several days eventually required.
2.0
Equipment/Materials
2.1 General:
2 Meters L&L Furnace located in IB3A North West Side. [Photo 3.1]
Model # XLE3360-FA78-01 G461-48OR3k-E98
2.2 Description:
The Furnace is powered with six independent zones with electrical (resistive) heaters for a total maximum power of about 60 KW. The maximum single-phase amperage draw is 77 A.
Power is supplied by a single 480V three phases, through a main disconnect switch fed from DHP-IB3-2-1 Cir. 49, 51, 53.
There is a second Disconnect Switch fed from PP 1B7-5 Circ. 2 which is used for the close-by outlet.
The six zones are identified as “Top Side”; “Bottom Side”; “Top Door”; “Top Back”; “Bottom Door” and “Bottom back”.
The maximum temperature allowed by the furnace is 2,350° F (1,288° C).
The maximum weight load distributed inside the heart of the furnace must not exceed 850 Lb.
During operation the orange warning light placed on top of the furnace is ON.
2.3 PPE Requirements
In order to avoid refractory particulate breathing during loading and unloading of the furnace the operator is required to wear N95 Dust-Mask or better.
Also to avoid dust contamination the operator is required to wear Disposable Nitrile Rubber Gloves (or better) during the same operation of loading and unloading of the furnace.
2.4 Precautions:

· For Special Precautions see Sec. 6.0.

· Precaution must be taken in order to avoid the potential of burn.
Due to the high temperature reached by the furnace during its operation many surface may be hot. The furnace is to be operated only by trained personnel and the area is roped out with signs in place during operation.
· Precaution must be taken to avoid abrasion and dust producing of the refractory material inside the furnace during the loading / unloading operations (Dust and breathable fibers may effect lung conditions such as bronchitis, asthma and emphysema).
The worker is required to wear appropriate PPE (i.e. N95 Dust-Mask, and Disposable Nitrile Rubber Gloves) during these operations.
· Precaution must be taken to have the control power operationally locked during loading and unloading of the furnace and avoid accidental contact with the heating elements.
The control power is also operationally locked at all times when the furnace is not operational.
2.5 Power Distribution Schematic:
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Notes:
· The cabinet is supplied with two power sources 120V and480V.
· The 480V is the Power for the heaters. This power is operationally locked locally with the Primary Disconnect switch on the front side of the cabinet (see pic. 3.2). It is fed from MTS-FUR.
· The 120V for the Control Power is provided through a secondary Disconnect Switch on the side of the Control Cabinet (see pic. 3.2). This power supplies the UPS and allow the uninterrupted service of the furnace controller. It is fed from PP-IB3-2-2 CKT 25.
· Outside the cabinet two outlet coming from the UPS can be used for the Data Acquisition Computer and the router. The UPS powers the inside National Instrument Field-Point.
· There is an Operational Lock on the Switch that is used to isolate power to the furnace heaters (Front Panel Disconnect Switch (see pic. 3.2).
The operational lock is in place all the time the furnace is not in use.

· Primary Disconnect Switch fed from MTS-FUR. Control Transformer is ½ KVA; UPS Transformer is 0.275 KVA.

· The Amber Control ON/OFFS switch (see Photo 3.4) is lit when Control Power is applied. This switch also controls the heater Contactors.

· The furnace is equipped with an over temperature control device that shut down the heaters power when the internal temperature of the furnace is above the over-temperature limit.

· The furnace is equipped with two safety  interlock  switches that shut down the heaters power if  the furnace door is not latched
2.6 Operational Checklist:

Prior to the opening of the Furnace:
· Operational Switch is Open.
· Furnace Temperature is below 100 °C
· Utilize appropriate PPE.
Prior to the Start of the Cycle:

· The area is roped out with “Caution Hot Surfaces” signs in place.

· Argon flow is established in the appropriate amount (if needed).

· Furnace is closed and latched.
· Over-temperature Limit is set.

· Temperature Profile Program and Data-Logging is correctly configured (according to the following procedure).

· At this point it is ok to close the Operational Switch.

· The Orange Warning light is ON.

3.0
Operating Procedure

3.1 Assure first that the Operational Switch (see pic. 3.2) in the front of the cabinet is in the OFF position.

3.2 Follow the specific traveler or instruction to set the sample to be reacted (e.g. the retort fixture) inside the furnace.
3.3 Use the required PPE while inserting the sample and/or magnets inside the furnace. I.e. N95 Dust-Mask, and Disposable Nitrile Rubber Gloves.
3.4 Skip to point 3.5 is the argon gas is not required.
Establish proper inert (argon) atmosphere inside the retort sample by measuring of the argon flow according to the traveler instruction.
Limited argon flow is established through throttling of the argon Dewar valve. The Argon flow output measured through bubble formation in a water bucket.
3.5 Unlock the Operating Switch and turn it in to ON.

3.6 Pull the Control On/OFF & Emergency Switch.

3.7 Assure that the proper Overtemperature limit is set to its proper value (typically 1,032° C).
-
Press DISPLAY on the Overtemperature device; the Overtemperature Set Point will be

displayed.
-
The Overtemperature Limit is fixed and does not need to be changed
3.8 Start the Program using Local User Rights (Username and Password as per training).
TD/CIS has the list of the operator knowledgeable of the machine Username and Password.

3.9 Run the reaction profile by opening Blue_oven_control
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Pic 3.1: Two Meter Furnace
Pic 3.2 LOTO Points
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Pic 3.3 Front Panel Disconnect Switch
Pic 3.4 Amber ON/OFF EM-Switch
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3.10 In the pop up window select RT Target on Network and digit the IP Address 192.168.0.2 as shown in the picture. Press OK
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3.11 See the main page with the temperature indicator and Set point control.
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3.12  A typical temperature profile and the  program.

3.13 To abilitate the Data logger function click on Settings . 
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3.14 Set the data logger parameter as follow:
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3.15 Start the program pressing         [image: image12.jpg]£i8 B Oweste lous s Bhriow Hep:

SetPoint | Laad Thrmacouples | Settings

Temperature{°C

150

et Point Profile i
Tine himin St Point C. iy
o
#2_Hoooo 20 i
o
05:00 210 o
40:00 210
100-]
04:00 400 -
T o0
45:00 400 =
£ o]
04:00 640 2
g 7]
s0:00 640 g
o0:00 20 Gl

50|
0]

a0-]

20-]

Tine

Set Point
pe[rce]

000

245



 the RUN button.
3.16 Shutdown Procedure:

3.10.1 Stop the Data Acquisition Program

3.10.2 Depress the Emergency Push Button.

3.10.3 Open the front door disconnect switch.

Removal of the samples and/or magnets from the furnace requires worker to use appropriate PPE i.e. N95 Dust-Mask, and Disposable Nitrile Rubber Gloves.

4.0
Emergency Shut-Down Procedure
4.1
Depress the Emergency Push Button.

4.2
Open the front door disconnect switch.

4.3
Apply Operational Lock on the front door as needed.

5.0
Lock-Out/Tag-Out Procedure

5.1
See LOTO OP-464035 TD-512053.

6.0
Special Precautions
6.1 Only trained and authorized personnel are allowed to operate the furnace.

6.2 Assure the Heater Power Source is turned off and the operational lock is applied to the Heater Power
Control Disconnect Switch located on the North West Side (IB3A) of the furnace prior to opening furnace door.
6.3 480 V three phase power (potentially fatal) is supplied to the furnace control and heaters which are exposed on the inside. During operation the furnace door is closed and the warning light is on.
Adequate LOTO procedure is present for intervention.
6.4 Do not create nor breathe particulate from the refractory walls or heat shield materials. Operator is instructed of the potential health effect of prorogated breathing of the particulate.
6.5 During loading and unloading of the furnace the operator is required to wear N95 Dust-Mask or better.
Also to avoid dust contamination the operator is required to wear Disposable Nitrile Rubber Gloves (or better) during the same operation of loading and unloading of the furnace.

6.6 Assure the temperature of the furnace and parts are such as not to pose a safety burn-hazard.
During operation the furnace door is closed and there is an appropriate warning light. Also the area is roped out with “Caution Hot Surfaces” signs in place during operation.

6.7 In need of inert atmosphere only a limited amount of argon (or other inert gas) is established through throttling of the valve. The output is measurable though bubbles formation in a bubbler water bucket on the output line. The amount is negligible from a point of view of atmosphere hazard.
6.8 The Control Power is UPS’d, and there is power inside the cabinet after the Disconnect Switch on the North side is turned OFF.
Only authorized personnel shall open the control cabinet.

6.9 The two UPS marked outlet located on the south side of the control cabinet are powered even with the disconnect switch turned OFF.

7.0
Test Reports
7.1
Data Acquired through the system is available on the Data Acquisition Computer.
ANNEX

LIST OF AUTHORIZED USERS / OPERATORS
Authorizing Agent:  Lance Cooley, Superconducting Materials Department Head, x6797
Laboratory Manager where operations occur:  Emanuela Barzi, x3446

*Authorization is granted only after review by the Authorizing Agent and notification of the Laboratory Manager.  Authorization is valid for one year after the date of authorization.

**By signing this document, the person attests that they have read and understood this operation procedure.

	Name & ID No.
	Signature**
	Date Authorized*

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Select Blue_oven_control to Launch the Furnace controlling program





Click on this button to activate the Data Logger function.





Set the recording time in sec.





Write the number of thermocouples to be logged





Write the name of the data logger file. Do not create a new folder but use the directory c:





Check the channels used to connect the thermocouples.





Change the channel name [optional]
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