Question (1b)

A production line is used to produce 25 units per week of a product. The product is
assembled from one piece of part (a) and two pieces of part (b). The part (a) is
produced through stations (A); station (B); and inspection station (C) with defect of 3%
and reworked on station (B), while the part (b) is produced at station (D). After that,
the two parts are assembled on station (E). The processing time of stations (A, B, C, D,
E) are (40, 35, 10, 55, 15) minutes respectively. Then the product is tested on
Inspection station () with processing time of 10 minutes and has defect rate of 6%. 50%
of the defects are scraped and the reminders are returned to station (E).

- Find [5 marks each]

- Determine the effective arrival rate at each station.

- Determine the number of machines at each station.

- Find the average work in process.

- Find the throughput time.
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A B C D E I
Arrival Rate, A unit/hr 0.625 0.625 0.625 1.25 0.625 0.625
Service Rate, p unit/hr 15 1.7143 6 1.091 4 6
Arrival Rate, A’ unit/hr 0.625 0.64433 | 0.64433 1.25 0.64433 | 0.64433
Utilization Ratio, p=A\"/ n 0.416667 | 0.375856 | 0.107388 | 1.145738 | 0.161082 | 0.107388
Number of machines, n 1 1 1 2 1 1
Utilization Ratio, p=A’/n u 0.416667 | 0.375856 | 0.107388 | 0.572869 | 0.161082 | 0.107388
v=A1A 0.666667 | 0.60137 | 0.171821 | 0.91659 | 0.257732 | 0.171821
Queue L, unit 0.714286 | 0.602194 | 0.120308 | 185.9339 | 0.192012 | 0.120308
Queue in system, units 187.683
Throughput w, hr 1.142857 | 0.934606 | 0.186718 | 148.7471 | 0.298003 | 0.186718
VW 0.761905 | 0.562043 | 0.032082 | 136.3401 | 0.076805 | 0.032082
W=Zvw, hr 137.6962




