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5. Evaluation;

6. Presentation;
The hierarchy of the design process steps is illustrated in Figure A.4.

Hatvany et al. (1977) defined the design process in four other steps:

1. Conceptual design. This step starts with the specifications of a product from market 

or customer considerations including creative innovation and management decision 

process leading to the evaluation of product concepts.

2. Design analysis. In this step, analysis techniques are used to predict theoretically the 

expected performance of the product.

3. Detail design. This step in concerned with the design of all parts and sub-assemblies 

required for producing the product.

4. Design documentation. This step connects the results of the previous activities to 

other manufacturing functions such as scheduling and costs.

��������	�

Figure A.4. The general steps of the design process

Singh (1996) also presented the design process in six steps:
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�� �������� �����  uses the points and lines of a wire-frame and describes the objects by 

means of surfaces, as shown in Figure A.8. Surface areas can be calculated from this 

type of model. Although it is better than a wire-frame model, it still has some 

limitations such as lacking information about mass and volumes, and cannot be used for 

engineering analysis.

Figure A.8. Surface models (a) and (c) for parts (b) and(d) respectively.

�� ������� �����  describes an object in its entirety and gives the designer a complete 

description of construct, shape, surface, volume and density. This type forms the object 

with the building blocks of elementary solid shapes called primitives (Milner and 

Vasiliou 1986). Figure A.9 illustrates a volume model example.

Cowan (1986) divided the volume model approaches into two main descriptive 

methods: constructive solid geometry and the operations to combine objects. The 

volume model illustrated in Figure A. 10 is constructed using a set of operations.
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A.1.4 CAD Hardware

Hardware components for CAD are available in a variety of specifications; hence a 

CAD system can be configured in many ways. In general, the CAD system is based 

upon interactive computer graphics (ICG) which provides an immediate response to 

input carried out by the users. Figure A. 12 illustrates the general configuration of CAD 

hardware.

Storage o f  
information

H■111
CPU

Software

o j)
.�

Design workstation

Display
devices � �

Input � �  
devices'"

: ...rt.-; s m

Output devices

Figure A. 12. CAD hardware configuration

In general, the CAD system can be divided into four main categories of hardware, as 

listed below:

1. A design workstation consists of:

• Display devices such as graphics terminals.

• Input devices such as joysticks and a mouse.

2. Output devices such a printer and a plotter.

3. CPU (Central Processing Unit) includes the central processing and CAD software.

4. Storage devices such as disk storage or magnetic tape storage.
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A. 1.5 The role of CAD in CIM
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required modification if any. When the similarities are not recognised, the process 

planner will develop a new process plan for the new design.

The manual approach to process planning leads to inconsistency in the final part process 

plans. It is impossible that two process planners will produce identical process plans for 

the same part. Moreover, a process planner may develop a different process plan for the 

same product, because of the time period or increasing experiences. Another drawback 

of this approach is that it is time consuming; hence, it requires a process planner with 

sufficient knowledge and experience. CAPP approaches have been developed to 

overcome these limitations.

A.2.2 CAPP System

In 1965 Neible first suggested the idea of using the computer technology to assist in the 

determination of process plans (Alting and Zhang 1989). During the last 25 years, there 

has been much interest in the automation of process planning by means of CAPP 

systems (Groover 1987). In general CAPP should:

• interpret product design data

• select machining operations

• select machining tools

• select inspection devices

• select machining fixtures

• illustrate operation routings

• illustrate production tolerances

• describe cutting conditions

• calculate the overall times

• generate numerical control data

• specify raw material features

• provide list of costs

• estimate machining set-up times

11
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material types, dimensions, basic external shape, basic internal shape, part function, 

surface finish and tolerances. The manufacturing attributes involve major processes, 

major operations, machine tools, batch size, cutting tools, annual production and fixture 

types. Figure A. 16 illustrates the grouping of the various parts into few part families.

A.2.3.1 GT Methods

In general, three methods are used for solving GT problem, as shown in Figure A. 17:

1. Classification

2. Production flow analysis

3. Cluster analysis

14
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information about parts e.g. design and manufacturing attributes, process routings, and 

resource capacities.

On the other hand, CAPP represents a link between engineering and manufacturing 

activities particularly in CAD/CAM area. Hence, CIM cannot be achieved without 

CAPP. The CAPP system provides a means and procedure to close the gap between 

manufacturing system activities.

It has been discussed in the previous sections that the CAPP system depends upon GT 

concept. GT is an important concept in the CIM system because GT is the key for 

automation of the CAPP system which has been recognised as playing a key role in 

CIM.

A.3 Computer Aided Manufacturing

Computer Aided Manufacturing (CAM) refers to the use of computer technologies to 

direct and control manufacturing equipment. CAM can be defined as the use of 

computers to assist in planning, managing and controlling manufacturing operations 

from inventory control to programming of machine tools through either direct or 

indirect computer interface with the production resources (Beasnt and Lui 1986 and 

Groover 1987). The computer system in CAM can be used for monitoring or control. 

The difference between monitoring and control is that the monitoring system receives 

data from the manufacturing processes using a computer interface. The control system 

observes manufacturing processes data and performs the required control using different 

interfaces.

One of the main accelerators of CAD/CAM was the research in Numerical Control 

(NC) at MIT in the 1950s. NC came into existence before CAD. This evolution led to 

Computer Numerical Control (CNC) and Direct Numerical Control (DNC).

A.3.1 Numerical Control

The term ‘NC ‘ is used to describe the control of the various functions of a machine 

using numeric data (Ssemakula 1996). In the early age of NC, machines were fed with

17
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A.3.4 Distributed Numerical Control

Distributed NC is more advanced than DNC and is widely used in many current 

applications. The distributed NC uses a local area network but not like that in DNC. 

Ssemakula (1996) indicated that the main difference between DNC and distributed NC 

is that because modern NC machines have CNC capability, they have memory and 

therefore computer programs can be downloaded into the memory of a CNC local 

computer, rather than one block at a time as in DNC systems. Figure A.21 illustrates the 

distributed NC system.

Figure A.21. Configuration of distributed NC system.

A.3.5 Voice Numerical Control (VNC)

Voice Numerical Control (VNC) is similar to DNC machines but the programmer 

conveys the information needed to operate the machine by means of computer system 

(Rapello 1986). The programmer talks into the computer, and the memory receives the 

information using a wire. This information can be taken and used to run the machines.

A.3.6 Industrial Robots

Many types of industrial robots exist, and the changes of applications that use them are 

also growing rapidly. Hence, the use of industrial robots has a strong impact on the 

efficiency and flexibility of manufacturing systems (Lee et al. 1992). Thus, an industrial
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Automated Guided Vehicle (AGV) is a material-handling vehicle with automatic 

guidance used to move large and palletised parts. It moves along a fixed path prescribed 

by a guide wire embedded in the floor. This type of material handling can be integrated 

and controlled using computer systems in the CIM environment. In the integrated 

system, AGV can be controlled to transport material or parts from Storage/Retrieval 

systems and convey the material or parts to various production workstations. A 

computer control system usually directs the AGV from one point in the production 

system to another. The links that compose the AGV path are usually divided into zones 

that can be occupied by one vehicle at a time. There are several types of AGVs 

available such as AGVs towing vehicle, AGVs unit load, AGVs pallet trucks, AGVs 

light-load and AGVs assembly-line vehicles to meet different manufacturing 

applications

��0�C�)�>��� ��/ �#�� �!/%�4�� !"�1/���*$ ��

Automated Storage/Retrieval System (AS/RS) is a rack storage system with rail running 

vehicle serving the rack structure for amount loading and unloading (Ingersoll 

Engineers 1985). The AS/RS consists of a series of storage aisle. These aisles have 

storage racks that are served by storage/retrieval machines. The main operations of 

AS/RS are:

1. Automatic retrieval of a part from the storage rack

2. Transportation of the part to a specific location (manufacturing process, packing, 

assembly, etc.).

3. Automatic storage of a part in a specific location.

Figure A.23 illustrates a brief explanations for AS/RS.
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A.3.8 Flexible Manufacturing Systems
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Computer Aided Quality Control (CAQ) is one of the basic components of the CIM 

system. CAQ, Computer Aided Inspection (CAI) and Computer Aided Testing (CAT), 

all have similar meaning and objectives. The CAQ is an application computer system 

that tests parts and product design specifications through interaction with other 

manufacturing functions such as CAD/CAM functions. Biasing (1993) classified the 

CAQ objectives into two main categories: strategic objectives and operational 

objectives.

The strategic objectives of CAQ are:

• Maintaining and promoting the capability for quality.

• Reducing the risk of poor quality.

• Preventive action to avert product liability.

• Transparency and topicality of quality activity.

•  Faster reaction to quality problems.

• Extending market share by improving information.

The operational objectives of CAQ are:

• Rationalisation of inspection and testing procedures.

• Reducing idle time and throughput time at the inspection points.

• Cutting expenditure on documentation.

• Less re-work, rejects and warranty work.

• Butter utilisation of inspection and test equipment capacity.

• Systematic and regular data collection.

• Timely and efficient inspection technology.

• Directly links from the CAQ systems to individual locations within the company.

• On-line links between machines and in-house CAQ systems for error location and 

error removal.

• Working with databases whose contents are relevant to quality.

Hitomi (1996) emphasised on the importance of CAQ, because of recent trends in high 

production speed, quick detection of defective products, high labour cost, on-line 

process control and so on. Groover and Zimmers (1984) also indicated the importance

��������	�
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link-up between a closed-loop MRP system and financial systems of the organisation. 

There are two basic characteristics that are possessed by MRP II: it is an operational and 

financial system, and is also a simulation.

Bertrand and Muntslag (1993) reported that the essence of the MRP II approach could 

be described as follows:

• To determine the end products or the equivalent of final products in terms of what 

should be produced at what time, taking into account the capacity consequences.

• To calculate the required production of sub-assemblies, components and materials 

depending on up-to-date BOMs, the on-hand inventories and WIP, the batch sizes 

and manufacturing purchasing lead times.

The MRP II is based upon one integrated system involving a database that is accessed 

and used by whole organisation function according to individual activity requirements 

(Slack et al. 1995). Figure A.29 illustrates MRP II system.
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A.5.7.1 JIT Factors

Bowman (1992) reported eight factors that JIT is based on:

1. Design product for economical production. The product manufacturablity should be 

considered in the design stage taking into account the existing manufacturing 

facilities and process constraints.

2. Change plant layout to facilitate “flow” production. A long portion of manufacturing 

lead times is consumed in non-production. Hence, the plant layout should be 

changed in order to shorten material moves.

3. Institute worker inventory programs (e.g., quality circles). The waste should be 

eliminated. This can be done by running programs related to manufacturing 

knowledge to provide the employees with the most important fundamentals of 

manufacturing systems using suitable methods.

4. Improve data accuracy. To take a right decision you should have the right data. 

Hence, the accuracy of data should be considered and measured using specific tools.

5. Reduce paper work. Data needs to be updated from time to time. To achieve this, 

hard copy reports are out of date and invalid for most decision-making.

6. Reduce scrap. The cost of scrap affects on several aspects of manufacturing systems. 

It is not only cost of scarp only, but also costs of rescheduling, reordering, handling, 

lead time loss, etc.

7. Reduce inventories. Levels of inventories should be reduced to the minimum levels 

and the balance between orders manufacturing and inventory should be achieved.

8. Strive for continuous improvement in all areas. Organisation goals should be 

identified, and the plans to reach them should be proposed. Then the organisation 

goals should be developed gradually over time.

A.5.8 Kanban System

The Kanban system is known as a “pull” system that focuses on capacity control. It is a 

mechanism used for regulating the flow of production, like JIT system. Using Kanban, 

the production of the current stage depends upon the demands of subsequent stages, i.e. 

the preceding production stage must produce only the exact quantity withdrawn by the 

subsequent stage (Huang and Kusiak 1995). Scheer (1994) reported that Kanban is 

organised generally as a pick-up system: order prescriptions from the prior production
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B.6.1 General Purpose Simulation Languages

Many simulation projects are still developed using general purpose computer languages 

such as FORTRAN, C, Pascal, BASIC, etc. However, this requires a great deal of effort 

to specify entities and attributes of the system under consideration. This type of 

simulation software has good features such as programming flexibility, short execution 

time and availability. On the other hand, general-purpose languages have some 

limitations as they are time consuming and require programming and modelling skills. 

In addition, this category requires a large number of state-marks in programming 

(Kidera and Hoff 1974).

��������	�

B.6.2 Special Purpose Simulation Language

Special purpose simulation languages are computer packages that have special features 

for system applications such as material handling, workstations and queuing modules. 

These packages are usually developed using general-purpose simulation languages such 

as FORTRAN or C. Examples of this category are SIMAN, GPSS/H, SLAM, etc. A 

simulation model is constructed by writing a computer code that includes system 

entities, attributes, resources, etc. The main advantages of this type are the ability to 

model complex systems and the availability of different modelling modules to deal with 

different aspects of manufacturing systems. There are some limitations to special 

purpose simulation languages such as the need for programming effort, a lack of 

communication tools, and the coding and debugging are time consuming.

B.6.3 Manufacturing Simulators

Manufacturing simulators are computer packages that can be used to simulate 

manufacturing systems without writing model code (Law and McComas 1992). This 

type of simulation software is easier to learn and has modelling tools more closely 

related to manufacturing systems. These are predefined simulation templates or an 

interactive system. Special blocks are used and defined to represent specific features of 

the modelling environment. Examples of this category are SIMAN/ARENA, SLAM II, 

SIMFACTORY, ProModel, PCModel, etc. The main advantages of this type of 

simulation software include:
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which are contained in a data file and retrieved by a FORTRAN program containing 

SLAM II routines. The SLAM II model format allows the sub-programs to be added to 

the main program without recompiling the initial program; hence, the model can be 

modified and simulated without great effort (Browne and Timon 1991). Standard 
statistical information is collected after each simulation run.

B.6.3.4 PCModel

The PCModel is a manufacturing simulator which is designed to model the physical 

flow of manufacturing components through a system. It concentrates on the physical 

movements and locations of each component. Statistics are collected by monitoring the 

number of parts which move through a particular physical location and the related times 

(Browne and Timon 1991). PCModel comprises three main components, the source 
language processor, the graphical overlay editor, and the run time interpreter.

In PCModel, the model is constructed by describing the details of the system process as 

a sequence of logical routes, using a graphical overlay to highlight the path taken and 
the location of each workstation.

PCModel animation and simulation sub-systems are integrated into each other in one 

system. It has special features which have to be explicitly programmed; hence, models 

require great effort to give good accuracy. Prior to developing a model, the model 

builder must decide on the output type and the degree of interaction, required during the 
simulation run (Browne and Timon 1991).

B.6.3.5 ProModel

The ProModel was produced by the PorModel Corporation. It has a simple top-level 

menu which assists the user to select model editor, run simulations, view outputs or 

quit. The model editor assist with a number of tasks such as model definition, 

scheduling, resource description and handling system design and initiating the model. 

This package contains all standard statistical distributions used to define model 
variables and provides interactive animation features. A “what-if-analysis” facility is
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T 8 :-  
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F o r i - l T o  nacto t 
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final packing at working height without the necessity of lifting on the part of the 

workforce. In 1933, 100,000 motors were manufactured and in 1935, Brook Motors 

commenced making their own plastic mouldings for both motors and control gear.

By the end of 1936, the firm was employing over 420 persons and made over 18,000 

motors. Three years later the 200,000th motor was made. Following the general trend of 

individual drives for machines, it became apparent that smaller motors would be needed 

for industrial machines and the growing number of domestic appliances. Further 

extensions became necessary and a total floor area of 70,000 square feet was opened on 

18th February 1939. The main building was of the two storey types. The ground floor 

housed three plants manufacturing plastic components, sheet steel fabrication and cotton 

coverings for wire. The impregnation plant was also housed in this building and further 

space was occupied by transport and a fully equipped maintenance factory, and sections 

devoted to the production machining of rough casting.

In 1941, No. 3 Works (this area is still called No. 3 works today) was erected to fulfil 

the need for floor space to handle the increasing demand and output rose to 1500 motors 

per week.

A major change in the finish of motors came in 1945 when it was necessary to treat all 

the parts to withstand tropical conditions. All difficulties were overcome and the 

treatment became standard for many motors produced. In 1947, due to continuing 

development, the Huddersfield factory was eventually able to produce 750 standard and 

1000 “cub” (fractional) motors each day.

Motor number 1,000,000 rolled off the production line in November 1950. It was an 

early model from the recently introduced BREMA range of motors specially designed 

from the Canadian and USA markets. In the same year, Brook Motors became a public 

company.

Further factory extensions were purchased, a new Shipping and Despatch Department 

was built (No. 5 Works). The number of employees rose steadily to nearly 500. In 1945, 

a repair factory (No. 8 works) was established in another building adjacent to the main 

Huddersfield factory, to cater for an increasing demand for a quick and efficient and 

repairs service.
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D.2.4 Hansen Transmission International

This company’s history can be traced back to 1923 and its first complete gear units were 

manufactured in 1934. David Hansen’s success in achieving standardisation in the 

design and manufacture of industrial gear units, represented by the launch in 1950 of the 

Hansen Patent I speed reducer, was a ‘world first’, leading to significant improvements 

and delivery times. The latest, fourth generation Hansen P4 gear units created another 

‘industry first’ in having been developed right from conceptual design to manufacture in 

accordance with ISO 9001 quality standards and achieving a further up-rating of some 
25% for a given size of unit.

The main centre of research, development and gear manufacture is at Edegem 

(Antwerp), Belgium. Hansen Transmissions International became part of BTR pic in 

1983, with the later group’s acquisition of Thomas Tilling Ltd. In 1992, Hansen 

acquired Parger Inc. of New Orleans, USA, which designs, manufacturers and services 

gear units used in America’s pulp and paper, mining and petrochemical industries.

��������	%

D.3. Brook Crompton Today

Today, Brook Crompton is part of Brook Hansen within the BTR Group which is a 

world-wide group. Figure D.l illustrates the Brook Hansen organisation. Based in the 

UK, it employs over 125,000 people in more than 1,000 operations in some 40 

countries. BTR products are made by over 1,200 companies world-wide and fall broadly 
within the following markets:

• Automotive and aviation components

• Batteries, electronics and electrical motors

• Retail sports equipment and leisure wear

• Paper making equipment

• Transportation

• Construction

• Packing and distribution

• Polymer products

• Industrial engineering products

• Meters and valves

74



N� 5/ ��5/1�������
Appendix-D

'�.�����,3,� ����@��5/��/���.5/��5���/,

��3�� �/&��/( �!"&%��*$ ��$����J!��5�:/&$�&� �� �!$

����@��5/��/� ��533� 	/ �����53� ������� ���5�  �7����/� �!�����@� �5/��/� 	/���/5���/53�5/ �

�/�� � !� "���-�H�� 35�.���� 5/ � ����� �������!�3� �3������� ������ �5/�!5�������,� ����@�

�5/��/� 	/���/5���/53� ��� �5-� 31�  �7�3�-�/.� 5� ��./�!��5/�� .3��53� -����/��� 5�� -5��� �!�

�&�H�� =�������� &1��� 5/ � ������� %�� �� >� $�8��� ��7��� .���-,� 	/� 5  ����/� ��� :� �C�

�5/�!5�����/.� �����)� ����@� �5/��/� 	/���/5���/53� �5�� -�� �����/)� 5�����31� 5/ � ���7����

��/����� �/� "���-�)� �����53�5)� ������ ������5)� ������ �!���5� 5/ � 	/ �5)� 5/ � �5�@���� ����

-�� ����� �����.�� ����� �5�1� ���-5/���� �/� �����53�5)� %5/5 5)� ���)� ���5� 5/ � ���� '5��

"5��)� '�5/��)� ��3.���)� #���5/1� 5/ � �8� �/,� &��� ���-5/1� 53��� -��7� ��� 3��53� �53���

5/ � ���7���� ��--���������.�� 5� �����5/��53� /��8��@��!�5.�/��� 5/ �  �����������)� 5�� ���8/�

�/�'�.���� �,0,

:;



��������	%

����33����5�� ��/�'�.�����,0)�����@��5/��/�����-�3���/����8���5�/� �7����/�I� �����������

.���-� 5/ � ���� ��5/�������/�� .���-,� &��� ������� .���-� ��� !������� ��.5/��� � �/��� !����

.��.�5-���53�  �7����/�I� 	/ �5)� �8� �/)� %5/5 5� 5/ � ���� �C,� &��� �C�  �7����/�

�5/�!5��������%���5/ 5� ���������/�!�5�����P���62� �� 2;;�8����53���/���)� �5������/� ���

����3� ��/��������/)� 5��5/.�� �!� �5P5� ���� 5��5� ������)� 5/ � �-���53� -��-���� ������,�

�--3��5���/���/�3� ��5�����7���/�)���!��.��5���/)�-��-�)���5/��)�-�������-35/�)� �5���/��

���3�)� ���,� &��� �7����/�53����5/�!5��������%� ��������/� !�5���� :�� �� :�<�8����5�-�8���

���-����!�0)<<<�@D)��-���53�-��-������/���3�.�5�)���5@���5/ ����������,

��533�	/ �����53�����������5���� �7����/��!���������@��5/��/�	/ �����53��������.���-���

�5/�!5�����/.� �%� ������� �/� !�5��� ��P��� 62� �� 00;� 5�� �8�� �����E� ��  ���!��3 � 5/ �

��/3�1,���  ���!��3 )�����35�.����!������8�������)��5/�!5�������53���/���)� �5������/�5/ �

!35��-���!���������5�/31��/�!�5�����P��� �<<���� ��<���53����.��5���533�7�3�����!�35�.���

�������5����5/�!5����� ��/���P���0<<���0;<,� 	/�5  ����/)� ���������-��7� ���5 ��/����5��7��

��--�������������/3�1�!5����1,� ��/3�1��5/�!5�������53���/����5/ � �5������/� ��������/�

!�5����62� ���<�5/ ��������/�������,

����� ���� ��  ���!��3 � 5/ � ��/3�1� ������ �5/�!5������ �/� ���� ��.��/� �!��<<� ������� -���

 51I�5--��A��5��31��53!�� !��������������5�����3 � !���� ����@�=��5/ 5� � ������>�5/ ��53!�

5����5 ���������������� ���=/�/���5/ 5� �������>,

��5/ 5� � �������5��� ��3 � !���� ����@�5/ � 5��� ���5331� �/� ������  �3�7��1,� ��$� !����5����

5��� ��� ��-35��� ����@�� 5�� ��3 ,� ��8�7��)� ����� 4<Q� �!����� ����@� ������� 5��� �� �!�� �

��!����  ��-5���� �,�,� ����� ���-3�� ��5/ 5� � -5����5��� �� �!�� � ��� ��/!�.���� ���� ���������

��������� ��?������/��,� 	/� 5  ����/)� 5� /������ �!� ������� 5��� ����@� � !��� �-���!���

���������� =��������� ��5/ 5� � ����@� ������>� 5����/��/.� !��� 0<Q� �!� ���53� ��5/ 5� �

������,

��/���5/ 5� � ������� 5��� -�� ���/5/�31� ��/!�.��� � !���� ��5/ 5� � -5���)� 8���� 5� ��533�

/������ �!��-���5331� �5 �� ���-�/�/��I� �1-��5331)� ������ ��/����� �!����� ��5!�)� 8�/ �/.)�

�����/53���A�����/ �����3 ,���/���5/ 5� ��������5�����3 �5��5��-���!�������,

��� ����� ��533� 	/ �����53� ������� ������ ������ �5�� ���/� 5� ��./�!��5/�� ���!�� ��85� �� ������

�1�3�� �5/�!5������8���� ���� �/��� �����/� �!���33�35�� �5/�!5�����/.� 5�� ���� ��  ���!��3 �

����� =53����.�� ��/3�1H�� ����/���� ��?������/��� !57���� ����� ��5 ����/53� !3�8� 3�/�

:6









Appendix-D

D.4.1.1 Order Processing

Orders are received at Huddersfield site by Central Administrative Department (order 

process unit) from sales branches, some customers, agents and stockists. The Central 

Administrative Department involves an electrical and mechanical team, as well as 

people responsible for entering the commercial details of orders. In the case of new or 

difficult requirements, referrals are made to mechanical and electrical designers. Figure 

D.6 illustrates that customer enquires are handled by the sales department, the project 

department and the sales branch office.

Motor orders in Brook Hansen are split between standard and non-standard products. 

The average split tends to be 50/50, with a small proportion of non-stock processed and 

controlled as ‘project’ orders, typically supplied against a tender. Order entry is 

different being based upon order type. Order types are essentially non-standard, 

standards, premiums, spares, kits and Honley units.
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Appendix-D

> Level in the product structure. Top level items such as motors are level 1. Up to nine 

levels are available

> Product classification

> Product sub-classes

>  Where the product is made and where the product is used, by factory and 

department code.
> Item type. I for independent, M for other MRP controlled items, N for MRP 

purchased items, O for order point manufactured items, P for order point purchased 

items, K for Kanban items, H for phantom items and C for costing bills such as 

collection of parts for costing purpose only.

> The lot size or batch quantity this product is made in and which lot rule is used. The 

lot rule defines how that lot size is applied.

>  Lot rule 1: apply no lot sizing ,(i.e. Make one for one).

> Lot rule 2: apply minimum of lot size.

> Lot rule 3: apply multiples of lot size.

> Lot rule 4: period cover of lot size days.

>  Lot rule 5: as lot rule 2 but round up to the nearest 5.

> Safety stock information. This can be fixed (F) or calculated (C).

> The Ticket Time Fence i.e. the number of days worth of future tickets to be 

authorised to be printed.

> The ticket printing method (per batch, per unit or none at all -B, U or N).

> Forecast information.

> The manufacturing time in days. This including all queuing and is thus the average 

number of days the part actually takes form lunching it to it arriving in stroke.

> The smoothing factor for the Average Weekly Demand (AWD), this can be set 

between [.00 and .99] and determines how reactive the AWD is to the actual 

demand, .00 being the least responsive and .99 being the most. For example, if the 

smoothing factor 0.1: New AWD = 0.1 x old AWD.

> Scrap allowance in percent can be entered and MRP will allow for this when 

reordering parts.

> The status of this record (active (A), locked out from activity (L), or withdrawn 

(W)).

> The Perpetual Physical Inventory (PPI) flag is used to determine what sort of stock 

monitoring should be applied, A being normal bi-annual count P, being perpetual 

physical inventory (sometimes known as cycle counting).

89



��������	%

0� �� �5��.��1)� ����� /������ 5/ � ��-���� .���-� �5/� ��� �/���� � 5/ � ���  ������/�� ��8�

��-�������������/��8�33������?��/�� ,

0� &��� 8��@��3�5 �/.� .���-� ��� 5/������ 851� �!� �35���!1�/.� -�� ����)� -���5��31� !���

��������53���5��/�,

0� &��� ��%� �� �� ��� 5�851� �!��35���!1�/.� -�� ����� ���  ������/�� ��8� ���1� ����3 � ���

��/���33� ,� �� ������ 5��� ��.�� �����5/ 9��� �!!���3�� ��� �5@�)�  �8/� ���%� ������8�����

5���3�8������5/ 9����5�1�����5@�,

_� &����� �/���� �!� ��5����� �51� ��� �/���� I� �/���� !��� 8��@�)� ���/�� 5/ � �� ���/.,�

����-�� ��/����5��E

�&�=������>

'&�='���>

���=�����>

&��=&�//�>

$C�=$5�@>

���=��/.��>

_� &�����5����8��-��/��-3������@�!��3 �E�

_ � �������35�����$���/�=���5331��7��/�.��>

_� &��������/������@

&����� �8�� !��3 ��8�33� �/31� ���  �!!���/�� �/� �/���5���7�� �1�����)� ��� �!����� ����@� �5��

���/� �5/�5331� 5��/ � � !��� 5/1� ��5��/,� '�.���� �,�<� �33����5���� ���� 	��� ��5����

�/!���5���/������/,

"��="5��>

	��=	/����>

%0�=%�/��������0>�

C#�=C�3�.�5��>�

$��=$5��>

���=�5�>

���=��33�������>�

�0�=������0>

�&�=������>

#��=#�5��>

$	=$����>

�<

















































































































Appendìx-E

460$
581$
455$
575$
453$
562$
559$
487$

546$
523$
516$
450$
539$
441$
506$
503$
500$
444$
4 98$
15$
588$
609$
583$
603$
589$

14$
610$

13$
611$

12h�
626$�
621$�
645$�
642$�
615$�
637$�
16$�
683$�
804$�
678$�
798$�
67 6$�
785$�
782$�
710$

769$
746$
739$
673$
762$
664$
729$
726$
723$
667$
721$
21h
811$
832$
805$
821$
812$

��h
835$
843$
837$
2 \n";
841$

� � �
858$
853$
845$
877$

TRACE,
DELAY :
TRACE,
FREE:
TRACE,
QUEUE,
SEIZE,
STORE:
TRACE,
DELAY:
UNSTORE:
STORE:
TRACE,
RELEASE:
TRACE,
REQUEST,
DELAY:
UNSTORE:
TRACE,
TRANSPORT,
STATION,
TRACE,
DELAY:
TRACE,
FREE:
DELAY :

- 1 , "-Arrived to sta tio n  TURNING\n";
� . ;
- 1 , "-Freeing transporter\n";
�

- 1 ,"-Waiting for resource TURNING_R\n";�
TURNING_R_Q;
1 :TURNING_R,1;
TURNING_S3;
- 1 , "-Delay for processing time TRIAI. 5 , . 8 , 1 ) \n"i�
TRIAI.5 ,.8 ,1 ) ;
�

TURNING_S4;
- 1 ,"-Releasing resource\n";
TURNING_R,1;
- 1 , "-Waiting for transporter OPERATOR\n";
1:OPERATOR(POR);
<,I
�

- 1 ,"-Transferred to sta tio n  WIP_AREA2\n";
: , WIP_AREA2;
WIP_AREA;
- 1 , "-Arrived to sta tio n  WIP_AREA\n";
0 . ;
- 1 , "-Freeing transporterVn";
�

0.000 : NEXT(14$);

TRACE, - 1 ," -S p littin g  group rep resen tative^ " ;
SPLIT: A l*),M,NS,IS:NEXT(13$);

TRACE, - 1 ,"-Delaying for time 80\n";
DELAY: 80 : NEXT(12$);

DELAY:
ASSIGN:
trace.
REQUEST,
delay-.
TRACE,
� � � � � � � � � 	
station,
trace.
DELAY:
trace.
free-.
trace.
QUEUE,
seize ,
STORE:
trace,
DELAY -.
UNSTORE:�
STORE:�
trace,
RELEASE:
trace,
REQUEST,�
DELAY:
UN STORE:
trace t 
transport,�
STATION.�
trace,
DELAY:
trace,
EXIT:
DELAY -.

0 .00;
M=WIP_AREA;
- 1 , "-Waiting for transporter OPERATORNn";�
IMPERATORI POR) ;
0 .;
- 1 , "-Transferred to sta tio n  TURNINGVn";
: , TURNING;
COOLING;
-1 , "-Arrived to sta tio n  COOLINGW;
0 .;
- 1 , "-Freeing transporter^";
�

- 1 , "-Waiting for resource COOLING_R\n";�
COOLING_R_Q;
1 :COOLING_R,1;
COOLING_S3;
- 1 , "-Delay for processing time TRIAI1 ,1 .2 ,1 .3 ) \n";�
TRIAll,1 .2 ,1 .3 ) ;

COOLING_S4;
- 1 , "-Releasing resource\n";
COOLING_R,1;
- 1 ,"-Waiting for transporter OPERATOR\n";
1 ¡OPERATOR I POR);
0 .;

- 1 ,"-Transferred to sta tio n  WIP_AREA\n";
: ,WIP_AREA;
ET_COOLING;
- 1 , "-Arrived to s ta tio n  ET_COOLING\n" ;
<,I
- 1 , "-Exiting conveyor\n";
�

0.000:NEXT 119$);

DELAY:

ooo

TRACE, - 1 ,"-Waiting for batch
GROUP, : 2 , Last;
TRACE, - 1 , "-Entity created to

DELAY: 0.000¡NEXT(20$);

s iz e  of 2 \n";

represent temporary batch o f s iz e

DELAY:
ASSIGN:
TRACE,
QUEUE,
REQUEST,

0 .00;
M=ET_COOLING;
- 1 , "-Waiting for transporter OPERATOR\n";�
OPERATOR_Q;
IMPERATORI POR);
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Appendix-E

229$ QUEUE, WYVERTIC MACHINESJ2;
225$ SEIZE, 1 :SELECT(WYVERTIC MACHINES,CYC,),1 ;
154$ STORE: WYVERTIC_S3;

TRACE, - 1 ,"-Delay for processing time TRIAI2 .2 0 ,3 ,3 .6 )\n";
213$ DELAY: TRIAI2.20, 3 ,3 .6 );
190$ UNSTORE: r

183$ STORE: WYVERTIC_S 4;
117$ TRACE, - 1 , "-Releasing resource\n";
205$ RELEASE: SELECT(WYVERTIC MACHINES,,1 ,1 ;
170$ DELAY: 0 .;
167$ UNSTORE: r

1 1 1 $ TRACE, - 1 , "-Transferred to  sta tio n  F WOUND PACK\n";
168$ ROUTE: l , F _ W O U N D  P A C K ;

5$ STATION, ENT C O O L I N G ;

255$ TRACE, - 1 ,"-Arrived to  sta tio n  ENT COOLINGVn";
253$ TRACE, - 1 ,"-Delay for unloading time .l\n " ;
27 6 $ DELAY: . 1 ;
249$ TRACE, - 1 , "-Exiting conveyor\n";
265$ EXIT: }

256$ DELAY: 0.000:NEXT(4$);

4$ TRACE, - 1 ," -S p littin g  group rep resen ta tive^ " ;
277$ SPLIT: At*),M ,NS,IS:NEXT(3$);

3$ DELAY: 0 . 0 0 ;
292$ ASSIGN: M=ENT COOLING;
308$ DELAY: 0 .;
281$ TRACE, - 1 , "-Transferred to  sta tio n  WYVERTICXn";
306$ ROUTE: 2 ,WYVERTIC;
9$ STATION, ENT OVEN;
326$ TRACE, - 1 , "-Arrived to sta tio n  ENT OVEN\n";
346$ STORE: ENT OVEN SI;
347$ DELAY: 0 .;
332$ UNSTORE: ;
327$ DELAY: 0 .000:NEXT(8$);

8 $ DELAY: 0 . 0 0 ;
350$ TRACE, - 1 ,"-Waiting for batch s iz e  of 4\n";
358$ GROUP, :4 ,Last;
352$ TRACE, -1 , "-Entity created to  represent temporary batch of s iz e
4\n";�
356$ DELAY: 0.000:NEXT(6 $);

6 $ DELAY: 0 . 0 0 ;
373$ ASSIGN: M=ENT_OVEN;
369$ TRACE, - 1 ,"-Waiting for conveyor DIP_BAKE CONVSn";
391$ ACCESS: DIP_BAKE_CONV,1;
366$ TRACE, - 1 ,"-Delay for loading time .2\n";
389$ DELAY: . 2 ;
399$ ASSIGN: Picture=OVEN;
362$ TRACE, - 1 ,"-Transferred to sta tio n  ENT COOLINGXn";
381$ CONVEY: , ENT_COOLING;
1 0 $ STATION, REJECTED_WOUND;
408$ TRACE, - 1 ,"-Arrived to  sta tio n  REJECTED WOUNDSn";
438$ DELAY: 0 .;
416$ COUNT: REJECTED_WOUND_C,1;
401$ TRACE, - 1 ,"-Disposing entityXn";
409$ DISPOSE;
1 1 $ STATION, ELEC_TEST;
479$ TRACE, - 1 ,"-Arrived to Inspect s ta tio n  ELEC TEST\n";
538$ DELAY: 0 .;
594$ QUEUE, ELEC TEST R Q;
593$ SEIZE, 1:ELEC_TEST_R,1;

TRACE, - 1 ,"-Delay for processing time TRIAd,1 .5 ,2 )  with fa ilu re
p ro b a b ility ■05\n";

TRIAI1 ,1 .5 ,2 );592$ DELAY:
582$ BRANCH, 1:W ith,.05 ,471$ ,Yes:

471$ TRACE,
E ls e ,472$,Yes;
- 1 ,"-E ntity fa ile d  inspection\n";

486$ DELAY: o o

527$ RELEASE: ELEC_TEST_R,1;
502$ DELAY: 0 .;
4 67$ TRACE, - 1 ,"-Transferred to sta tio n  REJECTED WOUNDXn";
584$ ROUTE: . 1, REJECTED_WOUND;
472$ TRACE, - 1 ,"-E ntity passed inspection\n";
487$ DELAY: 0 . 0 ;
591$ RELEASE: ELEC_TEST_R,1;
503$ DELAY: 0 .;
461$
586$

#��!� � - 1 , "-Transferring to  s ta tio n  ENT OVEN\n";
ROUTE: .3 ,ENT_OVEN;

�;0



Appendix-E

�0a �������� ������	=
-)3a ������ 9 � � g9�!!"1�#�  � � $ /  "�& � ������	S&g=
C33a �����< ������	H��=
C3>a �����< F�=
C),a �������< 9

-�Ca ������ 9 � �g9?/" "&%� ��!� !�$��!(�� ������	� �S&i=
C)-a I����� ������	� �� I=
C)0a ���b�� �<������	� � ��=
->�a �����<

������
������	H�0=
9 � �g9���/*� �� !� � ! � (�$$"&%�  "� �� ����+3 �> � E.S&g=

C�Fa �����< � � ��+3�>�E.=
-ECa ��������< i

-EFa ������< ������	H�3=
-�3a ������ 9 � � g9� ���/$"&%� !�$� � !( �S&i=
CF0a �������< ������	� � ��=
--Ca �����< F �=
--3a �������< 9

-FEa ������ 9 � � g9�!/&$��!!�#�  � � $  /  "�& � ����� ����c&g=
-->a ������< �0 � ����H����=
�>a �������� ��������=
CE,a ������ 9 � � g9�!!"1�#�  � � $ /  "�& � ��������c&g=
,F,a ������< ��������� ��=
,�Fa �����< F�=
E,3a �������< �
CE)a ������ 9 � � g9?/" "&%� ��!� !�$��!(�� ��������� �S&g=
E,�a I����� ��������� �� I=
EECa ���b�� ��<�������+ ��������P3�����. ��=
E�-a �����<

������
��������H�0=
9 � �g9���/*� ��!� � !�(�$$"&%�  "��� ����+ � E� � �> � ) �0 . S&g�

EC>a ������< ����+�E �� �> �) �0 � =
E>)a �������< 9

E3>a ������< ��������H�3=
CC,a ������ 9 � �g9� ���/$"&%� !�$��!(�S&g=
E-Ca �������< ������+��������� ����� .�����=
E0)a �����< F �=
E),a �������< 9

CC0a ������ 9 � � g9�!/&$��!!�#�  � � $  /  "�& � ������	c&g=
E0Fa �����< � �������	=
�,a �������� ���������	=
,E)a ������ 9 � � g9�!!"1�#�  � � $ /  "�& � ���������	S&g=
��F0a �����< F �=
,C-a ������ 9 � � g9�7" "&%� (�&1�*�!c&g=
�F,�a �c��< 9

,C>a ������ 9 � � g9?/" "&%� ��!� !�$��!(�� ����H����S&g=
�FE3a I����� ����� ����� I=
�FEFa ���b�� ��<��������+�����P����������� . ����=
�FF,a �����<

������
���������	H�0=
9 � �g9���/*� ��!� � ! � (�$$"&%�  "� �� ����+�)��E �) ) .S&g=

�F-Ea �����< ����+�)��E �) ) . '

�F3>a �������< =
�F0Ea �����< ���������	H�3 '

,C)a ������ 9 � � g9� ���/$"&%� !�$��!(�S&g=
�F-Fa �������< ������+����� � � � � ��.��=
�F)>a �����< F �=
� F ) ) a �������< (

,--a ������ 9 � �g9�!/&$��!!�#�  � � $  /  "�& � ��������c&g=
�F)0a �����< � � ��������=
)-a �������� �����:��	� ���=
��E,a ������ 9 � � g9�!!"1�#�  �� $ /  "�& � �����:��	� ���c&g=
�0F,a ������< �����:��	� ���� ��=
�0�Fa �����< F �=
�),3a ��������< 9

��E)a ������ 9 � �g9?/" "&%� ��!� !�$��!(�� �����:��	� ���� ��S&i=
�),�a I����� �����:��	� ���� ��� I=
�)ECa ���b�� �<������+�����:��	� ���� � ���� ��.��=
�)�-a �����<

������
�����:��	� ���H�0=
9� � g9���/*� �� ! � � ! � ( �$$"&%�  "� �� ����+�E�)F �)> .S&g=

�)C>a �����< ����+�E�)F�)>.=
�)>)a ��������< 9

�)3>a ������< �����:��	� ���H�3 '

��C,a ������ 9 � � g9� ���/$"&%� !�$��!(�c&g=
�)-Ca �������< ������+�����:��	� ���� � � ��. ��=
�)0)a ������< F �=
�)),a �������< 9

��C)a ������ 9 � � g9�!/&$��!!�#�  � � &�7 � ��#���S&g=
�))>a �����< F �FF<��c�+�Ea.=

� �������� �c��� ����=

�0�Ca ������ 9� ��g9�!!"1�#�  � � $  /  "�& � �c��� ����S&g=
�00Ea ������< F �=

153



��������	(

�0��a ������ 9 � � g9�7" "&%� (�&1�*�!S&g=
�0)Ca �c��< �

�0�Ea ����� � F�FFF<��c� � �Ca. �

�Ca �����< F � F F=
�0>0a ����	�< �d�c��� ����=
�03,a ������ 9 � �g9?/" "&%� ��!� (�&1�*�!� ����� ����S&g=
�0C�a ������< ����� ���� � �=
�0-,a �����< F�=
�03)a ������ 9 � �g9�!/&$��!!�#�  � � $ /  "�& � ���������	S&g=
�0-�a ������< � ���������	=
)Ea �������� ?�����3=
�3�Fa ������ 9 � � g9�!!"1�#�  � � $ /  "�& � ?�����3S&g �
�>0Fa ����� � ?�����3� ��=
�>0�a �����< F �=
�>�>a ������� � �

�3F0a ������ 9 � �g9?/" "&%� ��!� !�$��!(�� ?�����3� �S&g=
�>�)a I����� ?�����3� �� I=
�>F,a ���b�� �<?�����3H����=
�30Ca �����< ?�����3H�0=

������ 9 � �g9���/*� �� ! � � ! � (�$$"&%�  "� �� ���� ��F��>�)).S&g=
�3,-a �����< ����+�F ��> �) ) .=
�3C0a �������< �

�3--a ����� � ?�����3H�3=
�3FFa ������ 9 � � g9� ���/$"&%� !�$� � !( �S&i=
�3E,a �������< ?�����3� � �� �
�3>0a �����< F� �
�3>Fa �������< �

�0,3a ������ 9 � � g9�!/&$��!!�#�  � � $ /  "�& � �����:��	� ���S&g �
�33>a ������ � ������:��	� ���=
0Fa �������� ?�����0=
�>-�a ������ 9 � � g9�!!"1�#�  � � $ /  "�& � ?�����0S&g �
�-E�a ����� � ?�����0� ��=
�-E)a ����� � F �=
�---a �������< �

�>>3a ������ 9 � � g9?/" "&%� ��!� !�$��!(�� ?�����0H�S&g=
�--0a I����� ?�����0� �� I=
�--Fa ���b�� �<?�����0H���=
�>EEa �����< ?�����0H�0=

������ 9 � �g9���/*� �� ! � � ! � (�$$"&%�  "� �� ����+�F ��> �)F .S&g=
�-3Ca �����< ����+�F��> �)F.=
�-)3a �������< �

�-�Ca �����< ?�����0H�3=
�>>�a ������ 9 � �g9� ���/$"&%� !�$��!(�S&g=
�-3Fa �������< ?������� � ��=
�-F3a �����< F�=
�-F�a �������< �

�>3>a ������ 9 � � g9�!/&$��!!�#�  � � $  /  "�& � �����:��	� ����&g=
�>,-a ������ � ������:��	� ���=
0)a �������� ?�����)=
�C�)a ������ 9 � � g9�!!"1�#�  � � $ /  "�& � ?�����)S&g �
�E0)a �����< ?�����)H�� �
�E00a ����� � F � �
�E�Ca �������< �

�CF>a ������ 9 � � g9?/" "&%� ��!� !�$��!(�� ?�����)� �S&g=
�E�3a I����� ?�����)H�HI=
�E��a ���b�� �<?�����)H���=
�C0,a �����< ?�����)H�0 �

������ 9 � � g9���/*� �� ! � � ! � (�$$"&%�  "� �� ����+�F ��> �) ) � S&g�
�C,Ea �����< ����+�F ��> �) ) .=
�CC>a �������< �

�C-Ea �����< ?�����)H�3 �

�CF)a ������ 9 � � g9� ���/$"&%� !�$��!(�S&g=
�C,�a �������< ?�����)� � ��=
�C>>a �����< F �=
�C>)a �������< �

�-,-a ������ 9 � � g9�!/&$��!!�#�  � � $ /  "�& � �����:��	� F��S&g=
�C3Ca ������ � �������:��	� ���=

03a �������� ?������=
�E-0a ������ 9 � � g9�!!"1�#�  � � $ /  "�& � ?������S&g=
�,E0a �����< ?������H��=
�,E3a �����< F �=
�,-Ea �������< �

�E>-a ������ 9 � � g9?/" "&%� ��!� !�$��!(�� ?������� �S&g=
�,->a I����� ?������� �� I=

�,-)a ���b�� �<?������� � ��=
�E,Fa �����< ?������H�0=

������ 9� � g9���/*� �� ! � � ! � (�$$"&%�  "� �� ������F�� > �)F �S&g=
�,3,a �����< ����+�F��>�)F.=
�,)-a �������< �

�;4



Appendix-E

1919$
1853$
1942$
1906$
1903$
1847$
1898$
37$
2014$
2135$
2008$
2123$
2007$
2116$
2113$
2041$

2100$
2077$
2070$
2004$
2093$
2057$
2054$
1997$
2050$

25$
2136$

24$
2151$
2147$
2169$
2167$
2140$
2159$
23$
2193$
2189$
2211 $
2209$
2182$
2201$
22$
2235$
2231$
2253$
2251$
2224$
2243$
;5 h
2277$
2273$
2295$
2293$
2266$
2285$
39$
2312$
2342$
2306$
2332$
2320$
2305$
2313$
40$
2383$
2442$
2498$
2497$

failure
2496$
2486$

2375$
2390$

STORE: WINDERl S4;
TRACE, - 1 ,"-Releasing resource\n";
RELEASE: WINDERl R,1;
DELAY: 0 .;
UNSTORE: ;
TRACE, - 1 ,"-Transferred to  sta tio n  FINISHING OFF\l
CONVEY: , FINISHING OFF;
STATION, INSULATOR;
TRACE, - 1 , "-Arrived to sta tio n  INSULATORNn";
DELAY: 0 .;
TRACE, - 1 ,"-Exiting conveyorNn";
EXIT: ;
TRACE, - 1 ,"-Waiting for resource INSULATOR R\n";
QUEUE, INSULATOR R Q;
SEIZE, 1 :INSULATOR R,1;
STORE: INSULATOR S3;
TRACE, - 1 ,"-Delay for processing time TRIA(.3,1,1
DELAY: TRIA(.3 ,1 ,1 .1 )  ;
UNSTORE: ;
STORE : INSULATOR S4;
TRACE, - 1 , "-Releasing resourceNn";
RELEASE: INSULATOR R,1 ;
DELAY: 0 .;
UNSTORE: ;
TRACE, - 1 , "-Transferred to next moduleNn";
DELAY : 0 .0 0 :NEXT(25$);

TRACE, - 1 , "-Choosing from 4 optionsNn";
BRANCH, 1 :W ith,.25 ,24$, Yes:

DELAY:
ASSIGN:
TRACE,
ACCESS:

W ith,.25,23$,Y es:
W ith,.2 5 ,2 2 $ ,Yes:
W ith,.2 5 ,2 1 $ ,Yes;
0 .00 ;

M=INSULATOR;
- 1 , "-Waiting for conveyor WINDER CONVINn";�
WINDER CONV1,1;

DELAY:
TRACE,
CONVEY:
DELAY:
ASSIGN:
TRACE,
ACCESS:
DELAY:
TRACE,
CONVEY:
DELAY:
ASSIGN:
TRACE,
ACCESS:
DELAY:
TRACE,
CONVEY:
DELAY:
ASSIGN:
TRACE,
ACCESS:
DELAY:
TRACE,
CONVEY:
STATION,
TRACE,
DELAY:
TRACE,
EXIT:
COUNT:
TRACE,
DISPOSE;
STATION,
TRACE,
DELAY:
QUEUE,
SEIZE,
TRACE,

p rob ab ility  .l\n " ; �
DELAY:�
BRANCH,

TRACE,
DELAY:

0 .;
- 1 , "-Transferred to s ta tio n  WINDERINn";
, WINDERl;
0 .00;
M=INSULATOR;
- 1 , "-Waiting for conveyor WINDER CONV2\n";
WINDER CONV2,1;
0 .;
- 1 ,"-Transferred to sta tio n  WINDER2\n";
,WINDER2;
0 .00 ;

M= INSULATOR;
- 1 ,"-Waiting for conveyor WINDER CONV3\n";
WINDER CONV3,1;
0 .;
- 1 , "-Transferred to sta tio n  WINDER3\n";
, WINDER3;
0 .00;

M=INSULATOR;
- 1 , "-Waiting for conveyor WINDER CONV4\n";
WINDER CONV4,1;
0 .;
- 1 , "-Transferred to sta tio n  WINDER4\n";
, WINDER4;
REJECT LAM;
- 1 , "-Arrived to sta tio n  REJECT LAM\n";
0 .;
- 1 , "-Exiting conveyorNn";
�
REJECT LAM_C,1;
- 1 , "-Disposing en tity \n " ;

LAM INSPECT;
- 1 , "-Arrived to  Inspect sta tio n  LAM INSPECTXn";
0 .;
LAM INSPECT_R_Q;
1 : LAM INSPECT_R,1;
- 1 , "-Delay for processing time TRIA(.1 7 ,.2 5 ,.3 0 )  with

TRIA( .1 7 ,.2 5 ,.3 0 ) ; �
l'.With, .1 ,2375$ ,Yes:
E lse ,2376$,Yes;
- 1 , "-E ntity fa ile d  inspectionNn";
0 .0 ;

�;;
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STATIONS:

DISTANCES:

TRANSPORTERS:

SEGMENTS:

CONVEYORS:

COUNTERS:

TALLIES:

DSTATS:

F_OFF_OPERAT°RT, Capacity(1, ) :
F_OFF_OPERAT°R8, Capacity(1, ) :
CON_OPERATORl,Capacity(1 ,):
CON OPERATOR2,Capacity(1, ) :
CON~OPERATOR3,Capacity!1, ):
CON_OPERATOR4, Capacity(1 ,):
CON_OPERATOR5,Capacity(l, ):
CON_OPERATOR6,Capacity!1, ) :
PRESSER_1,Capacity( I, ) :
PRESSER_2, Capacity(1, ):
TERMING_R,Capacity(1, ) :
ELEC_TEST_R,Capacity(1, ) :
WYVERTIC_1, Capacity(1 ,) :
WYVERTIC_2,CapacityI1 ,) ;

ARR_LAM:
SCALING:
CLEATER:
LAM INSPECT:
INSULATOR:
WINDER1:
FINISHING OFF:
WINDER2:
WINDERS:
WINDER4:
CONNECTING:
EXIT FINI:
PREESERS:
TERMING:
ELEC_TEST:
ENT_OVEN:
REJECTED_WOUND:
ENT_COOLING:
WYVERTIC:
F_WOUND PACK:
REJECT LAM;

LAM LAB0UR_Dst,ARR_LAM-SCALING-2;

LAM LABOUR,I,DISTANCE(LAM LABOUR_Dst) ,1 . ;

CLEAT CONV_Seg,SCALING,CLEATER-5,
LAM INSPECT-2,
INSULATOR-3:
WINDER CONVI_Seg,INSULATOR,WINDER1-5,
FINISHING OFF-8:
WINDER CONV2_Seg,INSULATOR,WINDER2-5,
FINISHING OFF-15:
WINDER CONV3_Seg,INSULATOR,WINDER3-8,
FINISHING OFF-5:
WINDER CONV4_Seg,INSULATOR,WINDER4-8,
FINISHING OFF-10:
FINI CONV_Seg,EXIT FINI,CONNECTING-10:
DIP_BAKE_CONV_Seg,ENT_OVEN,£NT_COOLING-90;

CLEAT CONV, CLEAT C0NV_Seg,1 . , 1 ,A c tiv e ,1 ,Accumulating:�
WINDER CONV1,WINDER CONVl^Seg,1 , , 1 ,A c tiv e ,1 ,Accumulating:�
WINDER CONV2,WINDER CONV2_Seg,1 . , 1 ,A c tiv e ,1 ,Accumulating:�
WINDER CONV3,WINDER CONV3_Seg,1 1 , A c tiv e ,1 ,Accumulating:�
WINDER CONV4,WINDER CONV4_Seg,1 . , 1 ,A c tiv e ,1 ,Accumulating:�
FINI CONV,FINI CONV_Seg,1 . ,1 ,A c t iv e ,1»Accumulating:
DIP_BAKE_CONV,DIP_BAKE_CONV_Seg,1 ,1 , A c tiv e ,1 ,Accumulating;

REJECTED_WOUND_C:
F WOUND PACK_C,,Replicate,"C:\BH\SIM\WIND\CO160.001":�
REJECT LAM_C;

F_WOUND PACK_Ta,"C:\BH\SIM\WIND\TA160.001";

NQ(LAM LABOUR_Q) , tf in LAM LABOUR_Q:
MTILAM LABOUR),LAM LABOUR Active:
NT(LAM LABOUR),LAM LABOUR Busy:
MR(CLEATER_R) , CLEATER_R A vailable:
NR(CLEATER_R),CLEATER_R Busy:
NQ(CLEATER_R_Q), i in CLEATER_R_Q:
MR(LAM INSPECT_R) , LAM INSPECT_R A vailable:
NR(LAM INSPECTOR},LAM INSPECT_R Busy:
NQILAM INSPECT_R_Q),» in LAM INSPECT_R_Q:
MR(INSULATOR_R) , INSULATOR_R A vailable:
NR(INSULATOR_R), INSULATOR_R Busy:

�;�
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11$ STATION, ELCT TEST;
449$ TRACE, - 1 ,"-Arrived to Inspect s ta tio n  ELCT TEST\n";
508$ DELAY: 0. ;
564$ QUEUE, ELCT TEST R_Q;
563$ SEIZE, 1 :ELCT_TEST_R,1;

probabi1i t y �
562$

TRACE,
.05\n";

DELAY:

- 1 ,"-Delay for processing time TRIA(2 ,2 .5 ,3 )  with �

TRIA(2 ,2 .5 ,3 );
552$ BRANCH, 1:W ith,.05 ,441$ ,Yes:

441$ TRACE,
E ls e ,442$,Yes;
- 1 ,"-Entity fa ile d  insp ection \n " ;

456$ DELAY : 0.0;
497$ RELEASE: ELCT TEST R,1;
472$ DELAY: 0.;
437$ TRACE, - 1 , "-Transferred to  s ta tio n  REJECT WIND\n";
554$ ROUTE : 2 ,REJECT_WIND;
442$ TRACE, - 1 , "-Entity passed inspection\n";
457$ DELAY: 0.0;
561$ RELEASE : ELCT TEST R ,l;
473$ DELAY: 0 .;
431$ TRACE, - 1 , "-Transferring to s ta tio n  BATCHING WIND\n";
556$ ROUTE : 3 ,BATCHING WIND;
13$ STATION, LACING;
590$ TRACE, - 1 , "-Arrived to sta tio n  LACING\n";
627$ DELAY: 0.;
583$ TRACE, - 1 ,"-Waiting for resource LACING R\n”;
668$ QUEUE, LACING R Q;
667$ SEIZE, 1 :LACING_R,1;

666$
TRACE,
DELAY:

- 1 , "-Delay for processing time TRIA( .5 , .55 , . 7 ) \n '\�
TRIA(.5 , .5 5 , .7 ) ;

582$ TRACE, - 1 ,"-Releasing resource\n";
665$ RELEASE: LACING R,1;
599$ DELAY: 0 .;
577$ TRACE, - 1 ,"-Transferred to sta tio n  ELCT TESTNn";
660$ ROUTE : 1 ,ELCT_TEST;
15$ STATION, CONNECTING;
733$ TRACE, - 1 , "-Arrived to sta tio n  CONNECTINGXn";
853$ STORE: C0NNECTING_S1;
854$ DELAY : 0. ;
838$ UNSTORE: i

726$ TRACE, - 1 , "-Waiting for resource CONNECTORS\n";
835$ QUEUE, CONNECTORS Q;
831$ SEIZE, 1:SELECT(CONNECTORS,CYC,),1 ;
760$ STORE : CONNECTING_S3;

819$
TRACE,
DELAY:

- 1 , "-Delay for processing time TRIA(10,1 2 ,15 )\n";�
TRIAI10,12,15);

796$ UNSTORE: ;
789$ STORE: C0NNECTING_S4;
723$ TRACE, - 1 ,"-Releasing resource\n";
811$ RELEASE: SELECT(CONNECTORS,, ), 1 ;
776$ DELAY: 0 .;
773$ UNSTORE: i

717$ TRACE, - 1 ,"-Transferred to s ta tio n  PRESSING\n";
774$ ROUTE: 5 ,PRESSING;
17$ STATION, PRESSING;
884$ TRACE, -1 , "-Arrived to s ta tio n  PRESSINGS" ;
1004$ STORE : PRESSING SI;
1005$ DELAY: 0.;
989$ UNSTORE: ;
877$ TRACE, - 1 ,"-Waiting for resource PRESSING R\n";
986$ QUEUE, PRESSING R_Q;
983$ SEIZE, 1 : PRESSING_R,1;
911$ STORE: PRESSING_S3;

970$
TRACE,
DELAY:

- 1 ,"-Delay for processing time TRIA(. 7 , . 8 ,1 ) \n";�
TRIA( .7 , .8 ,1 ) ;

947$ UNSTORE: ;
940$ STORE: PRESSING_S4;
874$ TRACE, - 1 ,"-Releasing resource\n";
963$ RELEASE: PRESSING_R,1;
927$ DELAY : 0 .;
924$ UNSTORE: »

868$ TRACE, -1 , "-Transferred to s ta tio n  LACINGW;
q?SS ROUTE : .3 ,LACING;
19$ STATION, FINISHING OFF;
1070$ TRACE, - 1 ,"-Arrived to  sta tio n  FINISHING OFF\n";
1190$ STORE: FINISHING OFF SI;
1191$ DELAY: 0 .;
1175$ UNSTORE: i

1 063$ TRACE, - 1 ,"-Waiting for resource FINISH OPERATORS\n";
1172$ QUEUE, FINISH OPERATORSJ2;

fa ilu re
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STATIONS:

DISTANCES:

TRANSPORTERS:

COUNTERS:

TALLIES:�

DSTATS:

CONNECTING_3,Capacity(1 ,):
CONNECTING_4, Capacity(1 ,):
CONNECTING_5,Capacity(1 ,):
LACING_R,Capacity(1 ,):
ELCT_TEST_R,Capacity(1 ,):
DIP_WYVERT_R,Capacity(1 ,);

ARR_LAM:
CLEATER:
WINDER_1:
WINDER_2:
FINISHING OFF:
PRESSING:
LACING:
CONNECTING:
ELCT_TEST:
BATCHING_WIND:
REJECT_WIND:
DIP_WYVERT:
E_FINI_WOUND_P:
FINI_WOUND_P;

LAM_LABOUR_Dst, ARR_LAM-CLEATER-2;

LAM_LABOUR,1 ,DISTANCE(LAM_LABOUR_Dst) ,1 . ; �

REJECT_WIND_C:
FINI_WOUND_P_C,»Replicate,"C:\BH\SIM\WIND\CO100.001";

FINI_WOUND_P_Ta,"C:\BH\SIM\WIND\TA100.001”;

MT(LAM_LABOUR) , LAM_LABOUR Active:
NT(LAM_LABOUR), LAM_LABOUR Busy:
MR(CLEATER_R), CLEATER_R Available:
NR(CLEATER_R) , CLEATER_R Busy:
NQ(CLEATER_R_Q),« in CLEATER_R_Q:
MR(WINDER_1_R),WINDER_1_R A vailable:
NR(WINDER_1_R),WINDER_1_R Busy:
NQ(WINDER_1_R_Q),# in WINDER_1_R_Q:
MR(WINDER_2_R), WINDER_2_R A vailable:
NR(WINDER_2_R),WINDER_2_R Busy:
NQ(WINDER_2_R_Q),# in  WINDER_2_R_Q:
NQ(FINISH OPERATORS_Q),# in FINISH OPERATORS_Q:�
MR(F_OFF_OPERA._l), F_OFF_OPERA._1 A vailable:
NR(F_OFF_OPERA._l) , F_OFF_OPERA._l Busy:
NQ(F_OFF_OPERA._l_Q),#  in F_OFF_OPERA._l_Q:�
MR(F_OFF_OPERA._2), F_OFF_OPERA._2 A vailable:�
NR(F_OFF_OPERA._2), F_OFF_OPERA._2 Busy:
NQ(F_OFF_OPERA._2_Q),# in F_OFF_OPERA._2_Q:�
MR(F_OFF_OPERA._3), F_OFF_OPERA._3 A vailable:
NR(F_OFF_OPERA._3) , F_OFF_OPERA._3 Busy:
NQ(F_OFF_OPERA._3_Q) , H in  F_OFF_OPERA._3_Q:
MR|F_OFF_OPERA._4) , F_OFF_OPERA._4 A valiable:
NR(F_OFF_OPERA._4) , F_OFF_OPERA._4 Busy:�
NQ(F_OFF_OPERA._4_Q),# in F_OFF_OPERA._4_Q:
MR(F_OFF_OPERA._5) , F_OFF_OPERA._5 A vailable:
NR(F_OFF_OPERA._5) , F_OFF_OPERA._5 Busy:�
NQ(F_OFF_OPERA._5_Q),ff in F_OFF_OPERA._5_Q:
MR(PRESSING_R), PRESSING_R A vailable:
NR(PRESSING_R), PRESSING_R Busy:
NQ(PRESSING_R_Q),# in PRESSING_R_Q:
NQ(CONNECTORS_Q),0 in CONNECTORS_Q:
MR(CONNECTING_l) , CONNECTING_l A vailable:
NR(CONNECTING_l) , CONNECTING_l Busy:
NQ(CONNECTING_l_Q) , §  in CONNECTING_1_Q:
MR(CONNECTING_2) , CONNECTING_2 A vailable:
NR(CONNECTING_2) , CONNECTING_2 Busy:
NQ(CONNECTING_2_Q),#  in CONNECTING_2_Q:
MR(CONNECTING_4) , CONNECTING_4 A vailable:
NR|CONNECTING_4) , CONNECTING_4 Busy:
NQ(CONNECTING_4_Q),#  in CONNECTING_4_Q:
MR(CONNECTING_3) , CONNECTING_3 A vailab le:�
NR(CONNECTING_3),CONNECTING_3 Busy:
NQ(CONNECTING_3_Q), H in CONNECTING_3_Q:�
MR(CONNECTING_5),CONNECTING_5 A vailable:
NR(CONNECTING_5) , CONNECTING_5 Busy:
NQ(CONNECTING_5_Q),#  in CONNECTING_5_Q:
MR(LACING_R),LACING_R Available:
NR(LACING_R) , LACING_R Busy:
NQ(LACING_R_Q),# in LACING_R_Q:
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1014$ EXIT: ;
898$ TRACE, - 1 ,"-Waiting for resource FINISHING OFF R\n";
1007$ QUEUE, FINISHING OFF_R_Q;
1004$ SEIZE, 1 :FINISHING OFF R,1;
932$ STORE:

TRACE,
FINISHING OFF_S3;
- 1 ,"-Delay for processing time TRIAI2 0 ,2 5 ,3 0 )Nn

991$ DELAY: TRIA(20,25,30);
968$ UNSTORE: i

961$ STORE: FINISHING OFF S4;
895$ TRACE, - 1 ,"-Releasing resourceNn";
984$ RELEASE: FINISHING OFF R, 1;
885$ TRACE, - 1 , "-Waiting for conveyor CONVINn";
950$ ACCESS: CONV1,1;
948$ DELAY: 0.;
945$ UNSTORE: t

889$ TRACE, - 1 ,"-Transferred to  s ta tio n  CONNECTING\n”;
940$ CONVEY: »CONNECTING;
20$ STATION, INSULATING;
1056$ TRACE, - 1 ,"-Arrived to sta tio n  INSULATINGNn";
1176$ STORE: INSULATING SI;
1177$ DELAY: 0 .;
1161$ UNSTORE: »

1049$ TRACE, - 1 , "-Waiting for resource INSULATING R\n";
1158$ QUEUE, INSULATING_R_Q,50,1088$;
1155$ SEIZE, 1 :INSULATING_R,1;
1083$ STORE:

TRACE,
INSULATING_S3;
- 1 , "-Delay for processing time TRIA(.2 5 ,.3 3 ,,7 )

1142$ DELAY: TRIAI.2 5 , .3 3 , .7 ) ;
1119$ UNSTORE: /
1112$ STORE: INSULATING_S4;
1046$ TRACE, - 1 ,"-Releasing resourceNn";
1135$ RELEASE: INSULATING R ,l;
1099$ DELAY: 0 .;
1096$ UNSTORE: }

1040$ TRACE, - 1 , "-Transferred to sta tio n  WINDINGNn";
1097$
1088$

ROUTE:�
DISPOSE;

2 ,WINDING;

22$ STATION, WINDING;
1207$ TRACE, - 1 , "-Arrived to  sta tio n  WINDINGNn";
1327$ STORE: WINDING SI;
1328$ DELAY: 0.;
1312$ UNSTORE: ;
1200$ TRACE, - 1 ,"-Waiting for resource WINDING RNn";
1309$ QUEUE, WINDING_R_Q,40,1239$;
1306$ SEIZE, 1:WINDING R,1;
1234$ STORE:

TRACE,
WINDING_S3;
- 1 ,"-Delay for processing time TRIA(4 ,6 ,8 )Nn";

1293$ DELAY: TRIAI 4 ,6 ,8 );
1270$ UNSTORE: ;
1263$ STORE: WINDING_S4;
1197$ TRACE, - 1 ,"-Releasing resourceNn";
1286$ RELEASE: WINDING_R, 1;
1187$ TRACE, - 1 , "-Waiting for conveyor CONVINn";
1252$ ACCESS: CONV1,1;
1250$ DELAY: 0.;
1247$ UNSTORE: #
1191$ TRACE, - 1 , "-Transferred to s ta tio n  FINISHING OFFNn";
1242$
1239$

CONVEY:�
DISPOSE;

, FINISHING OFF;

1353$ CREATE, 20:EXPO!40):MARK(TIME IN);
1393$ STATION, ARR_CLEAT;
1344$ TRACE, - 1 , "-Arrived to system at s ta tio n  ARR CLEATNn";
1390$ ASSIGN: Picture=Default;
1369$ DELAY: 0.;
1338$ TRACE, - 1 , "-Transferred to sta tio n  INSULATINGNn";
1367$ ROUTE: 2 ,INSULATING;

E.18. Experiment Listing for Windings Assembly (Cell-112)

PROJECT, i

ATTRIBUTES: TIME IN;

SCHEDULES: SCHED1,1*500,0*60;

STORAGES: INSULATING_S4:
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Appendix-E

365$ DELAY : 0.0;
406$ RELEASE: ELECT TEST R ,l;
381$ DELAY: 0 .;
346$ TRACE, - 1 , "-Transferred to  sta tio n  REJ WOUND P\n";
463$ ROUTE : 1 ,REJ_WOUND_P;
351$ TRACE, - 1 ,"-Entity passed in sp ection \n ”;
366$ DELAY: 0.0;
470$ RELEASE: ELECT TEST R ,1;
382$ DELAY: 0 .;
340$ TRACE, - 1 , "-Transferring to  s ta tio n  BATCHINGS";
465$ ROUTE: 4 ,BATCHING;
12$ STATION, LACING;
499$ TRACE, - 1 , "-Arrived to sta tio n  LACINGS";
536$ DELAY: 0.;
492$ TRACE, - 1 ,"-Waiting for resource LACING R\n";
577$ QUEUE, LACING R Q;
576$ SEIZE,

TRACE,
1:LACING_R,1;
- 1 ,"-Delay for processing time TRIA|1 .2 ,1 .2 3 ,1 .2 5 ) \n ”;

575$ DELAY: TRIA(1.2,1 .23 ,1 .251;
4 91$ TRACE, - 1 , "-Releasing resource\n";
574$ RELEASE: LACING R, 1;
508$ DELAY: 0 .;
486$ TRACE, - 1 , "-Transferred to  sta tio n  ELECT TEST\n";
569$ ROUTE: 2 ,ELECT TEST;
14$ STATION, PRESSING;
603$ TRACE, - 1 ,"-Arrived to sta tio n  PRESSINGS";
640$ DELAY: 0 .;
596$ TRACE, - 1 ,"-Waiting for resource PRESSING_R\n";
681$ QUEUE, PRESSING_R_Q;
680$ SEIZE,

TRACE,
1 : PRESSING_R,1;
- 1 , "-Delay for processing time TRIA(.5 , . 7 , . 8 ) \n " ;

679$ DELAY: TRIA( .5 , .7 , .8 ) ;
595$ TRACE, - 1 , "-Releasing resource\n";
678$ RELEASE: PRESSING R,1;
612$ DELAY : 0. ;
590$ TRACE, - 1 , "-Transferred to  sta tio n  LACING\n";
673$ ROUTE: 1 ,LACING;
16$ STATION, CONNECTION;
707$ TRACE, -1 , "-Arrived to sta tio n  CONNECTIONS";
744$ DELAY : 0 .;
7 00$ TRACE, - 1 , "-Waiting for resource CONNECTION_RS";
785$ QUEUE, CONNECTION_R Q;
784$ SEIZE,

TRACE,
1 :CONNECTION_R, 1;
- 1 , "-Delay for processing time TRIA(8 ,1 2 ,1 6 )\n";

783$ DELAY: TRIA(8,12 ,16);
699$ TRACE, - 1 ,"-Releasing resource\n";
782$ RELEASE: CONNECTION R ,l;
716$ DELAY: 0 .;
694$ TRACE, -1 , "-Transferred to sta tio n  PRESSINGS";
777$ ROUTE: 2 ,PRESSING;
18$ STATION, FINISHING OFF;
811$ TRACE, - 1 , "-Arrived to sta tio n  FINISHING OFFS";
848$ DELAY : 0 .;
804$ TRACE, -1 , "-Waiting for resource FINISHING OFF RS";
889$ QUEUE, FINISHING OFF R_Q;
888$ SEIZE,

TRACE,
1 :FINISHING OFF_R,1;
- 1 , "-Delay for processing time TRIA(20,2 5 ,30 )S " ;

887$ DELAY: TRIA(20,25,30) ;
803$ TRACE, -1 , "-Releasing resou rces" ;
886$ RELEASE: FINISHING OFF R ,l;
820$ DELAY: 0 .;
798$ TRACE, -1 , "-Transferred to  s ta tio n  CONNECTIONS";
881$ ROUTE : 1 ,CONNECTION;
20$ STATION, WINDINGS;
915$ TRACE, -1 , "-Arrived to sta tio n  WINDINGSS";
952$ DELAY: 0.;
908$ TRACE, -1 , "-Waiting for resource WINDINGS RS";
993$ QUEUE, WINDINGS_R_Q,150,973$;
992$ SEIZE,

TRACE,
1 :WINDINGS_R,1;
- 1 ,"-Delay for processing time TRIA(1 2 .5 ,1 5 ,2 0 )S " ;

991$ DELAY: TRIA(12 .5 ,15 ,20 );
907$ TRACE, -1 , "-Releasing resou rces" ;
990$ RELEASE: WINDINGS R, 1 ;
924$ DELAY: 0 .;
902$ TRACE, - 1 , "-Transferred to s ta tio n  FINISHING OFFS";
985$�
97 3$

ROUTE:
DISPOSE;

3, FINISHING OFF;

22$ STATION, INSULATORS;
1019$ TRACE, -1 , "-Arrived to sta tio n  INSULATORSS";
1056$ DELAY : o .;

�:<



�F�)a ������ 9 � � g9?/" "&%� ��!� !�$��!(�� ����������� �S&g=
�F,Ca I����� ����������� �HI=
�F,-a ���b�� �<����������H���=

������ 9 � �g9���/*� ��!� � ! � (�$$"&%�  "��� ����+�)> �� �0 0 ��-
�F,>a ������< ������)>�� �00�� �-.�=
�F��a ������ 9 � �g9� ���/$"&%� !�$��!(��&i=
�F,3a �������< ����������� � ��=
�F)Ea �����< F �=
�FF-a ������ 9 � �g9�!/&$��!!�#�  � � $  /  "�& � ?�����	��&g=
�FE,a ������< 3 �?�����	�=
)3a �������� �������	=
��)0a ������ 9 � �g9�!!"1�#�  � � $ /  "�& � �������	S&g=
��-Fa �����< F �=
���-a ������ 9 � � g9?/" "&%� ��!� !�$��!(�� �������	� �S&g=
�)F�a I����� �������	� �� I�>F���E�a=
�)FFa ���b�� �<�������	H���=

������ 9 � � g9���/*� �� ! � � ! � (�$$"&%�  "��� ����+��� �) �� �0 .U
��,,a �����< � � �� +� �� �) �� �0.=
���>a ������ 9 � �g9� ���/$"&%� !�$��!(�S&g=
��,Ea �������< �������	� � ��=
��0)a �����< F �=
���Fa ������ 9 � � g9�!/&$��!!�#�  �� $ /  "�& � ����������S&g=
��,0a ������< � � ����������=
��E�a �������=
)-a �������� ������	=
�))Ca ������ 9� ��g9�!!"1�#�  � � $ /  "�& � ������	?=
�)-3a �����< F�=
�))Fa ������ 9 � �g9?/" "&%� ��!� !�$��!(�� ������	H�S&g=
�0F>a I����� ������	� �� I�)F��)E>a=
�0F3a ���b�� �<������	H���=

������ 9 � �g9���/*� �� ! � � ! � (�$$"&%�  "� �� ����+�3 � � > � �E . �
�0F0a �����< ����+ �3 � �> � �E . =
�)�,a ������ 9 � � g9� ���/$"&%� !�$��!(��&g=
�0F)a ��������< ������	� � ��=
�)0-a ������< F�=
�)�3a ������ 9��g9� !/&$��!! �# �  � � $ /  "�& � �������	S&g=
�),Ca �����< � � �������	=
�)E>a �������=
�00Fa ������� �<�c��+>.<���G+����� ��� ������.=
�0CFa �������� ���H���=
�0)�a ������ 9 � � g9�!!"1�#�  � � $*$ �� � /  � $ /  "�& � ���H���S&g=
�0-Ca ����	�< �"( �!�d� ��/� � =
�03-a �����< F �=
�0�>a ������ 9 � � g9�!/&$��!!�#�  � � $ /  "�& � ������	S&g=
�033a ������< � � ������	=

��)F�� �7��!"��& ��"$ "&%���!�?"&#"&%$��$$��6�*�+����9�0).

���P���� i

�����J����< ����� ��� ������=

��:������< ��:���\>FF�F\)F=

�����	���< J���:��	 ��<
���H����H J��H��=

I������< ������	� � �� I������<
�������	 �� I������<
����������� �� I������<
?�����	� �� I������<
�����:��	 �� ���H�HI�����<
����������� �� I�����<
�������	 �� I������<
�����	� � I������<
������ ����� �� I�����<
����HJ�G�H H?�������H�HI������=

��������< � ��/� � =

���������< ������	H� <�� / � / (" *+��� .�<
�������	 � ��(' �#���+�� : ���%&�!�.<
����������H���/�/(" *+)�� .�<  
?�����	�H���/�/(" *+0��.�<  
�����:��	� ���H���/�/(" *+C�� .�=  
����������H���/�/(" *+-�� .�<



U� KK� �������	H����/�/(" *e�)�� .�<
�����	H���/�/(" *+� �.< �
�����H����H���/�/(" *+� �.< �
���HJ�G�H?�������H���/�/(" *e� �.=

��������<� ���H���<
������	<
�������	<
����������<
?�����	�<
�����:��	� ���<
����������<
�������	<
�����	<
�����P����<
J���:��	<
��P� ?����H�<
����fJ��G�H?��������<
���H����HJ��<
�����:��H?H���G=

��������<

�������< �

������<

����������

��PH?����H�H�<
�����:��H?H���GH��� � � � �"(/  � ��g�<SJ:S���S?���S�F�0)�FF�

�����:��H?H���GH�/�g�<SJ:S���S?���S���0)�FF�g=

��+������	H�.�������	H�� � 1/"�/6��<
��+������	H�.� ������	H�� J�$*<
�I+������	H�HI.�@� "&� ������	H�HI<
��+�������	H�. ��������	H�� � 1/"�/6��<
��+�������	H�. � �������	H�� J�$*<
�I+�������	H�HI.� ��� "&� �������	H�HI<
��+����������H�. � ����������H�� � 1/"�/6��<
��+����������H�. � ����������H�� J�$*<
�I+����������H�HI " G �� "&� ����������H�HI<
��+?�����	�H�. �?�����	�H�� �1/"�/6��<
��+?�����	�H�.�?�����	�H�� J�$*<
�I+?�����	�H�HI.�M� "&� ?�����	�H�HI<
��e�����:��	� ���H�.� �����:��	� ���H�� � 1/"�/6��<
��+�����:��	� ���H�.� �����:��	� ���H�� J�$*<
�I+�����:��	� ���H�HI.�@� "&� �����:��	� ���� �HI<
��+����������H�.� ����������H�� � 1 / "�/6 ��<i �
��+����������H�.�����������H�� J�$*<
�I+����������q�HI.�@� "&� ����������H�HI<
��+�������	H�.� �������	H�� � 1/"�/6��<
��+�������	H�.� �������	H�� J�$*<
�I+��������	H�HI.��� � "&� �������	H�HI<
��+�����	H�.� �����	H�� � 1/"�/6��<
��+�����	H�.� �����	H�� J�$*<
�I+�����	H�HI.� ��� "&� �����	H�HI<
��+�����H����H�. � �����H����H�� � 1 / "�/6 ��<
��+�����H����H�.� �����H����H�� J�$*<
�I+������ ����H�HI " G �� "&� �����H����H�HI< �
��+���HJ�G�H?�������H�.����HJ�G�H?�������H�� � 1/"�/6��< �
��+���HJ�G�H?�������H�. � ���HJ�G�H?�������H�� J�$*< �
�I+���HJ�G�H?�������H�HI.�@� "&� ���HJ�G�H?�������H�HI=

> �F �F �0 � F F ���$���$=

��)��� ��#����"$ "&%���!��$$��6�*��"&��+����9�FF.

�$ �������� J���:��	=
%�$ ������ 9 � �g9�!!"1�#�  � � $ /  "�& � J���:��	S&
��$ �����< F�=
&'$ ������ 9 � � g9�7" "&%� (�&1�*�!S&g=
'�$ �c��< �

>Fa ������< �����:� ������H�FF��=
%($ ������< J���:��	H�/��& �!1/�+ ���?� ����. �� =
0>a ������ 9 � �g9�"$��$"&%� �& " *�&g=
%&$ �������=
�$ �������� ���H����=
���$ )�	��� ���*�	""�+#,� �-� .����-/� 0	1� 02))3/4
���$ �����< ���� ����� ��=
��&$ �����< F �=
���$ �������< �

,>a ������ 9 � �g9?/" "&%� �� ! � !�$��!(�� ���� ����



Appendix-E

204$ QUEUE, FAV FITT R_Q;
201$ SEIZE, 1 :FAV FITT R,1;
129$ STORE : FAV_FITT_S3;

188$
TRACE,
DELAY:

- 1 ,"-Delay for processing time TRIA(.5 ,1 .2 ,1 .3 ] �
TRIA(.5 ,1 .2 ,1 .3 1 ;

165$ UNSTORE: }

158$ STORE : FAV_FITT_S4 ;
92$ TRACE, - 1 , "-Releasing resource\n";
181$ RELEASE : FAV FITT R, 1;
145$ DELAY: 0 .;
142$ UNSTORE: J
86$ TRACE, - 1 , "-Transferred to s ta tio n  BATCHINGVn";
137$ CONVEY: , BATCHING;
4$ STATION, PAINTING;
253$ TRACE, - 1 ,"-Arrived to sta tio n  PAINTINGXn";
373$ STORE: PAINTING SI;
374$ DELAY : 0 .;
358$ UNSTORE: »

246$ TRACE, - 1 ,"-Waiting for resource PAINTING_R\n";
355$ QUEUE, PAINTING R_Q;
352$ SEIZE, 1 :PAINTING_R,1;
280$ STORE : PAINTING_S3;

339$
TRACE,
DELAY:

- 1 , "-Delay for processing time TRIA(1 .5 ,2 ,4 ) \n'�
TRIA(1 .5 ,2 ,4 );

316$ UNSTORE: i

309$ STORE: PAINTING_S4;
243$ TRACE, -1 , "-Releasing resou rceW ;
332$ RELEASE: PAINTING R,1;
296$ DELAY: 0 .;
293$ UNSTORE: f
237$ TRACE, - 1 ,"-Transferred to  sta tio n  FAV FITT\n";
288$ CONVEY : , FAV FITT;
6$ STATION, REJ_MOTORS;
382$ TRACE, - 1 ,"-Arrived to sta tio n  REJ MOTORS\n";
412$ DELAY : 0.J
376$ TRACE, - 1 ,"-Exiting conveyor\n";
402$ EXIT: t

390$ COUNT : REJ_MOTORS_C,1;
375$ TRACE, - 1 ," -D isposing en tity \n " ;
383$
8$

DISPOSE;
STATION, ELECTJTEST;

453$ TRACE, - 1 , "-Arrived to Inspect sta tio n  ELECT TEST\n";
512$ DELAY : 0 .;
568$ QUEUE, ELECT_TEST_R Q;
567$ SEIZE, 1 :ELECT_TEST_R,1;

TRACE,
fa ilu r e  p rob ab ility  . l\n";

- 1 ,"-Delay for processing time TRIA(2.2 ,2 .3 ,2 .

566$ DELAY: T R IA (2 .2 ,2 .3 ,2 .5 );
556$ BRANCH, 1:W ith,.1 ,4 4 5 $ ,Yes:

4 4 5$ TRACE,
E ls e ,446$,Yes;
- 1 ,"-Entity fa ile d  inspection\n";

460$ DELAY : 0.0;
501$ RELEASE: ELECT TEST R ,l;
476$ DELAY: 0.;
441$ TRACE, - 1 ,"-Transferred to sta tio n  REJ MOTORS\n";
558$ ROUTE : 2 ,REJ_MOTORS;
446$ TRACE, -1 , "-Entity passed in sp ec tio n W ;
461$ DELAY: 0.0;
565$ RELEASE: ELECT TEST R ,l;
477$ DELAY: 0 .;
4 � 2 4 h TRACE, - 1 , "-Transferrinf to  next module\n";
559$ DELAY: 0.000:NEXT(7$);

7$ DELAY: 0.00;
583$ ASSIGN: M=ELECT TEST;
599$ DELAY: 0.;
572$ TRACE, - 1 ,"-Transferred to s ta tio n  PAINTING\n";
591$ CONVEY : , PAINTING;
14$ STATION, ENT_END_ST2;
61 7$ TRACE, - 1 , "-Arrived to sta tio n  ENT END ST2\n";
637$ STORE: ENT_END_ST2_S1 ;
638$ DELAY : 0. ;
623$ UNSTORE: *

618$ DELAY: 0.000:NEXT(ENDS_ASS L2);

ends ass L2 QUEUE, ENDS ASS Q2:DETACH;
ENDS ASS LI QUEUE, ENDS ASS Ql:DETACH;

MATCH, : ENDS ASS L I,643$:

643$ TRACE,
ENDS_ASS L2,642$;
- 1 ,"-Sending match to 12$\n": : NEXT(12$);

with

�:2
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1608$ DELAY: oTi -------------------- ---------------
1593$ UNSTORE: ;
1588$ DELAY: 0.000:NEXT(ASS1 L2);

ASSI L2 QUEUE, ASS1 Q2:DETACH;
ASSI LI QUEUE, ASS1 Ql:DETACH;

MATCH, :ASS1 L I,1613$:�
ASS1 L2,1612$;

1613$ TRACE, -1 , "-Sending match to 31$\n” : .-NEXT (31$) ;

1612$ TRACE, - 1 , "-Sending match to 29$\n”: :NEXT(29$);

31$ STATION, FR WIND ASS;
1639$ TRACE, - 1 , "-Arrived to sta tio n  FR WIND ASSXn";
1676$ DELAY: 0 .;
1632$ TRACE, - 1 ,"-Waiting for resource FR WIND ASS R\n";
1717$ QUEUE, FR WIND ASS R Q; “
1716$ SEIZE, 1 :FR WIND ASS R,1;

TRACE, - 1 , "-Delay for processing time TRIA(2 ,2 .5 ,3 )
1715$ DELAY: TRIA(2 ,2 .5 ,3 );
1631$ TRACE, - 1 , "-Releasing resource\n";
1714$ RELEASE: FR WIND ASS R, 1;
1648$ DELAY: 0.;
1625$ TRACE, - 1 , "-Transferred to  next moduleXn";
1708$ DELAY: 0.000:NEXT(30$);

30$ DELAY: 0.00;
1732$ ASSIGN: M=ENT ASS1;
1748$ DELAY: 0.;
1721$ TRACE, - 1 , "-Transferred to  sta tio n  MACHININGXn";
1740$ CONVEY: »MACHINING;
2 9$ TRACE, - 1 ,"-Disposing en tity \n " ;
1760$ DISPOSE;
34$ STATION, ENT ASS1;
1767$ TRACE, - 1 , "-Arrived to sta tio n  ENT ASSIXn";
1787$ STORE: ENT ASS1 SI;
1788$ DELAY: 0 .;
1773$ UNSTORE: r
1768$ DELAY: 0 .000;NEXT(ASS1 LI);

1813$ CREATE, 1:2;
1853$ STATION, ARR FRA;
1804$ TRACE, - 1 , "-Arrived to system at s ta tio n  ARR FRA\n",
1850$ ASSIGN: Picture=Default;
1829$ DELAY: 0 .;
1798$ TRACE, - 1 , "-Transferred to  sta tio n  ENT ASSllNn";
1827$ ROUTE: 0 ,ENT ASS11;
1878$ CREATE, 1:1 :MARK(FLOW TIME);
1918$ STATION, ARR WIND;
1869$ TRACE, - 1 , "-Arrived to system at s ta tio n  ARR WINDVn1
1915$ ASSIGN: Picture=Default;
1859$ TRACE, - 1 , "-Waiting for conveyor CONVIXn";
1896$ ACCESS: C0NV1,1;
1894$ DELAY: 0 .;
1863$ TRACE, - 1 , "-Transferred to sta tio n  ENT ASSl\n";
1887$ CONVEY: , ENT_ASS1;

E.22. Experiment Listing for Assembly Line (Cell-100)

PROJECT,

ATTRIBUTES: FLOW TIME;

STORAGES: ENT_ASS1_S1:
ENT_ASS11_S1:�
MACHINING_S4:�
MACHINING_S3:�
MACHINING_S1:�
ENT_TER_FT_S1:�
ENT_TER_FT2_S1:�
ENT ROT_ASS_Sl:�
ENT~ROT_ASS2_Sl:�
ENT~ENDS_ST_S1:�
ENT~£ND_ST2_S1:�
PAINTING_S4:�
PAINTING_S3:







Appendìx-E

374$ COUNT : REJ_MOTORS_C,1;
359$ TRACE, -1 , ’’-Disposing en tity \n " ;
367$ DISPOSE;
7$ STATION, ELECT TEST;
437$ TRACE, - 1 ,"-Arrived to Inspect s ta tio n  ELECT TEST\n";
4 96$ DELAY: 0 .;
552$ QUEUE, ELECT TEST R_Q;
551$ SEIZE, 1 :ELECT_TEST_R,1;

TRACE, - 1 ,"-Delay for processing time TRIA(2 ,2 .3 ,2 .8 )  with
p ro b a b ility •l\n";

TRIA(2,2 .3 ,2 .8 ) ;550$ DELAY:
540$ BRANCH, l:W ith ,. 1,429$, Yes:�

E lse ,430$,Yes;
429$ TRACE, - 1 ,"-Entity fa ile d  inspection \n";
444$ DELAY : 0.0;
485$ RELEASE: ELECT TEST R ,l;
460$ DELAY: 0 .;
425$ TRACE, - 1 , "-Transferred to  s ta tio n  REJ MOTORSVn";
542$ ROUTE : 1 ,REJ_MOTORS;
430$ TRACE, - 1 ,"-Entity passed inspection\n";
445$ DELAY: 0.0;
549$ RELEASE: ELECT TEST R ,l;
461$ DELAY: 0 .;
418$ TRACE, - 1 , "-Transferrinf to  next module\n";
543$ DELAY: 0.000:NEXT(6$];

6$ DELAY : 0.00;
567$ ASSIGN: M=ELECT TEST;
583$ DELAY : 0. ;
556$ TRACE, - 1 , "-Transferred to sta tio n  PAINTING\n";
575$ CONVEY : , PAINTING;
9$ STATION, ENDS ASS;
624$ TRACE, - 1 , "-Arrived to sta tio n  ENDS_ASS\n";
744$ STORE : ENDS ASS SI;
745$ DELAY: 0.;
729$ UNSTORE: i

617$ TRACE, - 1 ,"-Waiting for resource ENDS_ASS_R\n";
726$ QUEUE, ENDS_ASS_R_Q;
723$ SEIZE, 1 : ENDS ASS R, 1;
651$ STORE : ENDS_ASS_S3;

TRACE, - 1 ,"-Delay for processing time TRIA= 1 ,1 .4 ,2 > \n";
710$ DELAY : TRIAr 1 ,1 . 4 , 2 > I

687$ UNSTORE: !

680$ STORE: ENDS_ASS_S4;
614$ TRACE, - 1 , "-Releasing resource\n";
703$ RELEASE: ENDS ASS R,1;
667$ DELAY: 0 .;
664$ UNSTORE: t

608$ TRACE, - 1 , "-Transferred to s ta tio n  ELECT TEST\n";
659$ CONVEYE , ELECT_TEST;
11$ STATION, ROTOR_ASS;
775$ TRACE, - 1 ,"-Arrived to  sta tio n  ROTOR ASS\n";
895$ STORE: ROTOR ASS SI;
896$ DELAY: 0 .;
880$ UNSTORE: »

768$ TRACE, - 1 , "-Waiting for resource ROTOR_ASS_R\n"I

877$ QUEUE, ROTOR_ASS_R_Q;
874$ SEIZE, 1 E ROTOR_ASS_R,1 I

802$ STORE: R0T0R_ASS_S3I

TRACE, - 1 ,"-Delay for processing time TRIA(1 .2 2 ,1 .6 ,2 .2 > \i
861$ DELAY : T R IA (1.22,1.6,2.2);
838$ UNSTORE: t

831$ STORE: ROTOR_ASS_S4I

765$ TRACE, - 1 ,"-Releasing resource\n";
854$ RELEASE: ROTOR ASS R,1 I

818$ DELAY : 0 .;
815$ UNSTORE: f

759$ TRACE, - 1 ,"-Transferred to s ta tio n  ENDS_ASS\n";
810$ CONVEY : .ENDS ASS;
13$ STATION, T_B°X_FITT;
926$ TRACE, - 1 , "-Arrived to sta tio n  T BOX FITT\n";
1046$ STORE: T_B°X_FITT_S1 I

1047$ DELAY : 0. ;
1031$ UNSTORE: i

*��+*,-�.���� /��� ����0���� �� 1�2� 3&��� R\n";���)
1028$

������
QUEUE, T BOX FITT R Q;

1025$ SEIZE, 1:T BOX_FITT_R,1;
953$ STORE: T_BOX_FÌTT_S 3;

TRACE, - 1 , "-Delay for processing time TRIA(3,3 .5 ,4 ) \n";
1012$ DELAY: TRIA(3,3 .5 ,4 );

�:�
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----------------------- NEA(CONVI),,"C:\BH\SIM\ASSEMB\CONV112.001";

REPLICATE, 5 ,0 .0 ,2 8 6 5 ,No,Yes;

E.25. Model Listing for Assembly Line (Cell-132)

0$ STATION, BATCHING;
26$ TRACE, - 1 ,"-Arrived to  s ta tio n  BATCHINGXn";
56$ DELAY: O . l

20$ TRACE, - 1 ,"-Exiting conveyor\n";
46$ EXIT: /
34$ COUNT : FINI_MOTORS132,1;
29$ TALLY: BATCHINGJTa,Interval(FLOW TIME),1;
19$ TRACE, - 1 , "-Disposing en tity \n " ;
27$ DISPOSE;
1$ STATION, FAN_ASS;
86$ TRACE, - 1 ,"-Arrived to  s ta tio n  FAN ASS\n";
206$ STORE : FAN ASS SI;
207$ DELAY: 0 .;
191$ UNSTORE: �

79$ TRACE, - 1 , "-Waiting for resource FAN ASS_R\n";
188$ QUEUE, FAN_ASS_R_Q;
185$ SEIZE, 1 :FAN_ASS_R, 1 ;
113$ STORE: FAN_ASS_S3;

TRACE, - 1 , "-Delay for processing time TRIA(1 ,1 .2 ,2 ) \n";
172$ DELAY : TRIA 1 1 ,1 .2 ,2 );
149$ UNSTORE: �

142$ STORE: FAN_ASS_S4;
7 6$ TRACE, - 1 , "-Releasing resourceVn";
165$ RELEASE: FAN ASS R,1;
129$ DELAY : o .;
126$ UNSTORE: i

70$ TRACE, - 1 , "-Transferred to  s ta tio n  BATCHING\n";
121$ CONVEY : , BATCHING;
3$ STATION, PAINTING;
237$ TRACE, - 1 ,"-Arrived to sta tio n  PAINTINGXn";
357$ STORE: PAINTING SI;
358$ DELAY: 0 .;
342$ UNSTORE: �

230$ TRACE, - 1 ,"-Waiting for resource PAINTING R\n";
339$ QUEUE, PAINTING R Q;
336$ SEIZE, 1 :PAINTING R ,l;
264$ STORE : PAINTING_S3;

TRACE, - 1 , "-Delay for processing time TRIA(2 ,2 .5 ,4 ) \n";
323$ DELAY: TRIA(2,2.5,4);
300$ UNSTORE: �

293$ STORE : PAINTING_S4;
227$ TRACE, - 1 , "-Releasing resource\n";
316$ RELEASE : PAINTING R,1;
280$ DELAY: 0 .;
277$ UNSTORE: i

221$ TRACE, - 1 , "-Transferred to  s ta tio n  FAN ASS\n";
272$ CONVEY : , FAN ASS;
5$ STATION, REJ_MOTORS;
366$ TRACE, - 1 ,"-Arrived to s ta tio n  REJ MOTORSVn";
396$ DELAY: 0 .;
360$ TRACE, -1 , "-Exiting conveyorW ;
386$ EXIT: �

374$ COUNT : REJ_MOTORS_C,1;
359$ TRACE, - 1 , "-Disposing entityNn";
367$ DISPOSE;
7$ STATION, ELECT_TEST;
437$ TRACE, - 1 , "-Arrived to  Inspect s ta tio n  ELECT TEST\n";
4 96$ DELAY: 0 .;
552$ QUEUE, ELECT TEST R Q;
551$ SEIZE, 1 :ELECT_TEST_R,1;

TRACE, - 1 , "-Delay for processing time TRIA(2 ,2 .3 ,2 .8 )  with fa ilu re
p rob a b ility . l\n";

TRIA(2 ,2 .3 ,2 .8 1 ;550$ DELAY:
540$ BRANCH, 1:W ith,.1 ,4 2 9 $ ,Yes:�

E ls e ,430$,Yes;
429$ TRACE, - 1 ,"-Entity fa ile d  in sp e c tio n W  ;
444$ DELAY: 0.0;
485$ RELEASE: ELECT TEST R ,l;
460$ DELAY: 0 .;
425$ TRACE, - 1 ,"-Transferred to  s ta t io n  REJ_MOTORS\n";
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Appendix-F

SIMAN V - License #9999999
Systems Modeling Corporation

Summary for Replication 4 of 5

Project: Run execution date 3/ 4/1998
Analyst: Model revision  date 3/ 4/1998

Replication ended at time 11460.0
S t a t i s t i c s  were cleared at time 8595.0
S t a t i s t i c s  accumulated for time 2865.0

TALLY VARIABLES

Id en t if ier Average Variation Minimum Maximum Observations

BATCHING_Ta 7285.0 .08293 6252.4 8328.0 698

DISCRETE-CHANGE VARIABLES

Id e n t if ie r Average Variation Minimum Maximum Final Value

ASS WIND FRAM R Availa 1.0000 .00000 1.0000 1.0000 1.0000
ASS WIND FRAM R Busy .66664 .70715 .00000 1.0000 1.0000
I  in ASS WIND FRAM R Q .00000 .00000 .00000 .00000
MACHINING R Available 1.0000 .00000 1.0000 1.0000 1.0000
MACHINING R Busy .82437 .46157 .00000 1.0000 1.0000
# in MACHINING R Q .00000 — .00000 .00000 .00000
T BOX FITT R Available 1.0000 .00000 1.0000 1.0000 1.0000
T BOX FITT R Busy .95961 .20517 .00000 1.0000 1.0000
# in T BOX FITT R Q .00000 - - .00000 .00000 .00000
ROTOR ASS R Available 1.0000 .00000 1.0000 1.0000 1.0000
ROTOR ASS R Busy .46226 1.0785 .00000 1.0000 .00000
If in ROTOR ASS R Q .00000 — .00000 .00000 .00000
ENDS ASS R Available 1.0000 .00000 1.0000 1.0000 1.0000
ENDS ASS R Busy .40097 1.2222 .00000 1.0000 1.0000
# in ENDS ASS R Q .00000 — .00000 .00000 .00000
ELECT TEST R Available 1.0000 .00000 1.0000 1.0000 1.0000
ELECT TEST R Busy .64867 .73595 .00000 1.0000 1.0000
# in ELECT TEST R Q . 00000 — .00000 .00000 .00000
PAINTING R Available 1.0000 .00000 1.0000 1.0000 1.0000
PAINTING R Busy .93063 .27302 .00000 1.0000 1.0000
# in PAINTING R Q .00000 — .00000 .00000 .00000
FAN ASS R Available 1.0000 .00000 1.0000 1.0000 1.0000
FAN ASS R Busy .33916 1.3958 .00000 1.0000 1.0000
# in FAN ASS R Q .00000 — .00000 .00000 .00000
NEA(CONVl) 32.139 .14785 1.0000 38.000 34.000

COUNTERS

Id en tif ier Count Limit

REJ MOTORS C 88 In f in i te
FINI_MOTORS112 698 In f in i te

Figure F-19. Summary report for cell-112 final assembly.
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