DOFASCO, LIMITED - LANCE DESULPHURIZING PLANT (Revised)

By Peter C. Bell
The superintendent of blast furnaces at Dominion Foundries and Steel, Limited (DOFASCO), had to decide whether or not to recommend that engineering modifications costing $600,000 be made to the lance desulphurizing plant.

Lance desulphurizing was part of the process for convert​ing liquid iron into steel.  Molten pig iron from the blast furnaces was transported in special purpose railcars (torpedo cars) to the lance desulphurizing plant where the sulphur content of the iron was reduced to a specified level.  After desulphurizing, a locomotive hauled the torpedo cars to the melt shop where the molten iron was converted into steel.

Company Background
Dominion Foundries and Steel, Limited (DOFASCO) was a publicly owned steel producer, which manufactured a variety of flat rolled steel products and castings.  The Company had been formed in 1912 as a foundry operation that supplied castings for the rail car manufacturing sector.  The original work force of about 150 people produced and shipped more than 3,600 tons of castings in 1912.  Since then, DOFASCO had grown into a fully integrated steel making operation with over 10,000 non-unionized employees.  In 1978, the Company produced 3.56 million ingot tons of steel.

The Company's iron ore mining interests included the Adams and Sherman Mines, the Wabush Mines in Labrador and Quebec, and the Eveleth Expansion Company in Minnesota.  Lime and Limestone came from the wholly owned Beachville Lime Limited and its subsidiary Guelph DoLime.  DOFASCO also had an ownership interest in the Itmann Coal Company of West Virginia.

A subsidiary, National Steel Car Corporation Limited manufactured railway rolling stock, using hot rolled steels and castings produced at DOFASCO.  The Company owned Prudential Steel which produced small diameter pipe products for the oil and gas and construction industries, and was also a 50% shareholder of Baycoat Limited which produced prepainted steel.

The Lance Desulphurizing Plant

The lance desulphurizing plant consisted of two side-by​-side ports, each of which could desulphurize a single torpedo car.  At each port, a machine called a lance-car was an essential part of the desulphurizing process.  The problem arose when one of the two lance-cars (one at each port) broke down, since there was no back-up system, and repairs could take as long as a week.  A back-up system was designed which would ensure that both desulphurizing ports were always operational.  Installation of this system required engineering modifications that were estimated to cost $600,000.

The DOFASCO iron making plant consisted of four blast furnaces.  Each blast furnace discharge filled from one to four torpedo cars with molten iron.  These were then picked up by the locomotives, moved to the weight station for weighing and then brought to the desulphurizing plant.  Exhibit 1 summarizes the blast furnace discharges which determine the arrival of torpedo cars at the desulphurizing plant.  After desulphuriz​ing was completed, the desulphurizing plant operator called by radio for a locomotive to remove the torpedo car from the desulphurizing port and haul it to the melt shop.  Several locomotives were operating around the works and one would usually arrive soon after being called.  Occasionally if all the locomotives were down at the blast furnaces or up at the melt-shop, it might be half an hour before one arrived at the desulphuriz​ing plant.

The plant had a limited number of torpedo cars (23) to serve the blast furnaces.  When a blast furnace was ready to discharge, torpedo cars had to be available to take the iron.  The superintendent was concerned that if the desulphurizing plant was only operating a 50% capacity as a result of a lance-car failure, the queue of torpedo cars waiting for desulphurizing would restrict the availability of cars to the blast furnaces and severely hinder their operation.

The superintendent asked the Manufacturing Controls department to investigate whether he should recommend installation of the back-up system.

A few days were spent observing the desulphurizing plant in operation.  During this time, the data summarized in Exhibits 2 and 3 was collected.

ASSIGNMENT:

Should the engineering modifications be made?

EXHIBIT 1: 

BLAST FURNACE DISCHARGES

	
	BLAST FURNACE

	
	1
	2
	3
	4

	Mean Time Between Discharges (mins)
	205
	205
	205
	180

	Range
	± 45
	± 45
	± 45
	± 45

	Relative Frequency of 1 Torpedo Car
	10%
	10%
	25%
	

	Relative Frequency of 2 Torpedo Car
	90%
	90%
	75%
	10%

	Relative Frequency of 3 Torpedo Car
	
	
	
	70%

	Relative Frequency of 4 Torpedo Car
	
	
	
	20%


EXHIBIT 2: 

OBSERVED PROCESSING TIME
	PROCESSING
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	FREQUENCY

	6

8

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

26

27

30

31

32

36
	1

1

1

2

5

7

9

10

8

5

6

2

2

2

3

2

1

1

2

1

2

1

1


The mean processing time was 17.2 minutes.

[Processing time was the time interval, rounded to the nearest minute, between the arrival of a torpedo car to a vacant desulphurizing port and the completion of desulphurizing of that torpedo car.  The processing time included set-up, desulphurizing, and sampling to test for sulphur content.]

EXHIBIT 3: 

OBSERVED WAIT TIME FOR LOCOMOTIVE

	WAIT TIME

(Minutes)
	FREQUENCY
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The mean wait time was 8.3 minutes.

Wait time was the time interval, rounded to the nearest minute, between the operator's call for the locomotive and, the arrival of the locomotive at the desulphurizing plant.
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