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1. To produce an electronic device, there are 11 steps which can be divided into four major sectors
as shown below. The operations in each sector have the same tools and setups. But the

operations in different sectors require different tools and setups, as well as job skills. If a worker I
is responsible for operations in two kinds of sectors, the changeover time between the any two

sectors of operations is 10 sec to change tool sets. But the changeover time between two |

operations within the same sector is 0 sec. For example, if a worker is responsible for operations | -
in soldering and assembly, then the total operation time is (14+12) +10+ (10+8+10+14) = 78 sec.
Assume the plant operates 8 hours per day. Please answer the following questions.

~ Sectors Soldering Assernbly Binding Testing

| Operatlons A2 A3 Bl B2 B3 | TI 12
Time(sec) 1 8 10

10 7 6
(a) If the plant is to produce 12000 pieces of the device in three days (i.e., not necessarily three

days wholly but more than two days and less than three days), to achieve the highest possible
efficiency of production lines, how many production lines are necessary and how many workers

are there in a production line. How do you assign the operations to each worker? What 1s the
efficiency of the line you plan? (hints: you can assign more than one worker to any of the 11

operations as is necessary or more than one operations to one worker as well) 8%

(b) Since the market demand for the device is variant ranging from 12000 pieces to 3000 pieces
during a three days period, the plant is considering making a team with two workers responsible
for a production line to perform all the 11 steps. How do you assign operations to the two
workers to achieve the highest efficiency possible? What is the efficiency of the lines you plan?

How many teams are required to meet maximal demand of 12000 pieces and minimal demand of
3000 pieces in three days, respectively?(hints: remember to consider the changeover time) 10%

(c) Please evaluate and compare the pros and cons of the plans you made in (a) and (b) from the job
design perspectives like job rotation, job enrichment, job enlargement, etc. 7%
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2. Kanban 1s implemented in JIT production systems to control just-in-time supply of materials

both in-plant and out-plant. Suppose the consumption of a specific material A in the shop floor
of company TK 1s 150 pieces per hour, and the container for material A contains 15 pieces. To
assure proper supply, a safety stock of 20% is authorized. The supplier of material A has three

trucks to ship to TK plant, and a trip from the supplier to TK is 2 hours, including
loading/unloading time. The maximal capacity of a truck is 16 containers. I
a. What is the time interval of schedule for trucks to arrive at TK reception department to

supply material A (trucks are scheduled to arrive at fixed time interval.) 5% l
b. On average, how many containers does a truck carry? 5% '
c. How many number of Kanban is used between the supplier and the TK plant? 7%

d. How much variation (in terms of the number of material A) of consumption change can
this Kanban system tolerate? How much time does it take to respond to this change? 8% |
(hint: consider the maximal capacity of trucks, and the cycle time of a truck)

3. Explain the functional relationships among demand forecasting, rough-cut capacity planning,
aggregate planning, inventory control, material requirements planning, and master production

schedule. 15%
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