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ABSTRACT 

A number of alternatives were considered to keep pecan processing economically 

competitive and sustainable. The industry needed a low risk evaluation technique for 

testing new high capital plant configurations. A simulation model was developed using 

the AweSim"'"'^ simulation system to form the model structure and framework. The Visual 

SLAM™ and Visual BASIC programming languages were used to build a network model 

that provided a mathematical-logical representation of the system. The model 

mathematically expresses all sub-processes including moisture conditioning, pasteurizing, 

cracking, shelling, sizing, manual and electronic sorting, resizing, resorting, and 

packaging. The pecan process simulation model consists of 24 RESOURCES. 353 

ACTIVITIES, 48 AWAIT / QUEUE and FREE nodes, 83 BATCH and UNBATCH 

nodes, 79 ASSIGN nodes, 20 COLCT nodes, 39 GOON nodes. 10 other miscellaneous 

nodes and a graphic user interface (GUI). 

The model provides information on equipment utilization, delays, queues and 

bottlenecks for each process in the system. It also predicts total pecan cracked and total 

pecan packed, including details of production for each size class i.e. halves; large; 

medium; small; midget; fine; granule; and oil stock. The model was validated 

quantitatively by comparing output with actual production figures and qualitatively by 

plant management. Five options of process alternatives were simulated using the pecan 

simulation model. The first alternative (including 3 options) was a management proposed 
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configuration for dual electronic sorting of pecan halves to reduce the shell pieces and 

ensure a lighter color product. Two options were found not viable as they required major 

capital investments and plant reconfiguration. The third option for dual sorting was found 

to be a viable process alternative with minor labor additions. 

A second alternative was proposed (with two scenarios) to process larger sized 

high yield nuts. The simulation assessed bottlenecks, queue buildups and system flow. 

The results showed potential for increased plant capacity with this alternative if measures 

would be taken to overcome the bottleneck at the manual sorting process. Simulation 

allowed managers to effectively test alternatives. Two new processing configurations 

were identical to improve product, command premium prices and increase plant output. 
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CHAPTER I 

INTRODUCTION 

Pecan is considered the most valuable of North American nut species. The word 

'pecan', means a nut too hard to crack by hand. It is one of the few native North American 

plant species that has been developed into a significant agricultural crop. It has also 

become one of the few indigenous U.S. food crops that is commercially cultivated outside 

the U.S. Almost all pecans harvested are sold to pecan shellers directly or indirectly 

through accumulators. Pecans are cleaned, sanitized, cracked, shelled, sized and sorted at 

shelling plants. 

As perhaps the economically most significant native contributor to the U.S. 

agricultural economy, wholesale revenue approximates $ 400 million armually (USDA. 

1995) and approaches $ 800 million when all aspects of the industry are included. The 

commercial pecan industry began only in this century. The development of pecan 

husbandry was stimulated by the development of high-yielding and disease-resistant 

cultivars ( Wood et. al., 1990). 

In the U.S., pecans led tree nuts in per capita consumption until the 1970s, when 

walnuts moved ahead. In 1978, almonds were consumed in larger quantities than other 

domestic tree nuts. Since 1981, almonds have dominated tree nut consumption. The 

average share of pecans in per capita consumption of tree nuts was 29% between 1960 
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and 1988. However, the share of pecans in the consumption of six major domestic tree 

nuts decreased steadily from 34% in 1960 to 19% by 1988. Regression of pecan share in 

tree nut consumption was a result of expanding production of other tree nuts, price 

competition, advertising and promotion, and limited use of pecans as a food component 

(Florkowski and Hubbard, 1994). 

Arizona ranks fourth in U.S. pecan production where 17 million pounds of pecans 

were harvested in 1996. South of Tucson, Arizona, is the world's largest pecan orchard. It 

encompasses 6,000 acres of more than 300,000 trees along a 12 mile stretch of the Santa 

Cruz valley in Sahuarita, Arizona. Situated in the center of the orchard is the Santa Cruz 

Valley Pecan Shelling Plant. This plant processes the entire production of Arizona and 

most pecans grown in New Mexico, Texas, and Mexico. 

1.1 Problem Statement 

While the U.S. pecan industry has evolved to a level of economic significance, in 

the mid 1980s it encountered a substantial barrier to its continued growth. This barrier 

was a cost-price squeeze that forced many growers and shellers out of business. 

According to Wood et. al. (1994), the squeeze was primarily due to an historical failure of 

the industry to act in a concerted group effort to develop and expand markets; hence, 

there was a relative excess of nuts available for marketing, resulting in low wholesale 

prices. Rising imports from Mexico place increasingly competitive pressures on the U.S. 

pecan industry. The passage of the North American Free Trade Agreement (NAFTA) 
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ushered in a new era of trade relations between the United States and Mexico, eliminating 

trade barriers on both sides. Sun (1994) conducted studies to examine the economic 

impact of NAFTA, primarily on the producers and consumers of pecans. The results of 

this study showed a 50 percent gain in surplus for U.S. pecan consumers as a result of 

NAFTA. 

U.S. Congress also found that "pecans are a native American nut that is an 

important food, and is a valuable part of the human diet,". It was also stated that "the 

maintenance and expansion of existing markets and development of new markets for 

pecans are vital to the welfare of pecan producers as well as to the general economy of 

the United States" (Agricultural Promotion Programs Act of 1990 (7 USC [s] 6001). 

subtitle A, the "Pecan Promotion and Research Act of 1990"). It was declared to be the 

policy of Congress that it is in the public interest to authorize the establishment of an 

orderly procedure for carrying out an effective program of promotion designed to: 

1. strengthen the pecan industry's position in the marketplace, 

2. maintain and expand existing domestic and foreign markets and uses for pecans, and 

3. develop new markets and uses for pecans. 

Pecans are subject to contamination by molds and bacteria at various stages of 

development and processing. Although it is desirable to maintain the total number of 

viable bacteria on pecan nuts at a low level, particular types of bacteria such as those in 

the Coliform group, and especially Salmonellae, are more important from a public health 



standpoint. The presence of these bacteria, even at low levels, indicates a potential for 

food poisoning. New regulations are being imposed on the pecan industry relating to 

environmental impacts and food quality. 

The goal of food processing is to deliver a high quality product to customers at an 

affordable price, while at the same time permitting a reasonable profit. The pecan 

industry operates under a competitive free market. The nature of the industry, the 

increasing competition from other tree nuts, and the environmental and food quality 

regulations require adoption of new and improved technologies. Lowering costs of 

storage, processing and transportation are primary goals. The pecan industry must 

efficiently market its product by improving processing performance and efficiency, 

preventing waste, and assuring a supply of quality product at a competitive price. 

The only pecan plant in Arizona, Santa Cruz Valley Pecan Shelling Plant, also 

faces these challenges. A number of alternatives are under consideration at the plant to 

keep pecan processing economically competitive and sustainable. However, proposed 

alternatives could not be tested without incurring the cost of new machinery. Equipment 

purchases to support proposed alternatives are very costly. Physical experimentation 

requires plant shut down that is not economically feasible. A feasible and preferable 

option for the industry is to use a process simulation model to simulate pecan processing 

to examine alternatives. An extensive review of past and ongoing research in the tree nut 

industry did not reveal any process simulation model available for any nut industr>'. 
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including pecan. The micro-biological nature of the process makes pecan processing a 

complex understood by a few managers. 

1.2 Objectives 

In view of the facts presented earlier, there is a need for a managerial planning 

and assessment tool in the pecan industry. This study set forth the following objectives: 

1. Establish mathematical relationships and expressions for each pecan processing 

subsystem. 

2. Develop, verify, and validate a simulation model for the pecan shelling process to 

evaluate key strategies of process and equipment setup. 

3. Simulate and evaluate the impacts of two process scenarios that could improve the 

pecan product quality and economic margins: 

3 a) a management proposed plant configuration designed to reduce the presence 

of unwanted shells and improve the packaged nut meat color, 

3b) a management proposed plant configuration designed to permit new sizing 

alternatives of the nuts to gain higher plant output. 

1.3 Methodology 

To achieve the defined objectives, a simulation model was developed using a 

systems analysis approach. The simulation problem was defined in terms of modeling 

objectives, limitations and data required. The model was conceptualized by capturing the 

pecan process and by determining the structural elements and product flows through the 
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system. Required data and information were collected by detailed plant surveys and by 

meetings and discussions with plant personnel. The AweSim™ simulation system was 

used to construct the model structure and framework. The AweSim™ simulation system 

uses the Visual SLAM™ programming language to build a network model that provides 

a mathematical-logical representation of the system. Visual SLAM™ was used with 

Visual BASIC general purpose programming language to build the Pecan Process 

Simulation Model (PPSM). The processing plant was modeled as network structure 

consisting of nodes and branches that represent resources, queues for resources, activities 

and entity flow decisions. The input file for the process simulation model has 137 

variables. To better organize the variables, a Graphic User Interface (GUI) was developed 

using the Visual BASIC programming language to generate input file for the simulation 

model. Each scenario simulated for the existing process system at Santa Cruz Valley 

Pecan Shelling Plant was verified by management analysis and validated by comparing 

with the actual plant data. Pecan processing is not a monolithic process. A number of 

scenarios were modeled and verified to evaluate key strategies of processing and 

equipment setup. After model validation, scenarios were simulated for proposed plant 

changes and recommendations were made. 

1.4 Anticipated Benefits 

1.4.1 New Knowledge. 

Simulation has been used to study such wide ranging topics as urban systems, 

economic systems, business systems, production systems, biological systems, social 
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systems and many more. However, no process simulation was reported in the literature 

for the nut processing industry. It was anticipated that modeling and simulating pecan 

processing by using the Visual SLAM programming language would be a new 

knowledge contribution. The development of mathematical relationships expressing 

pasteurization, nut cracking, shelling, sorting and packing add valuable principles and 

relationships for planning. 

1.4.2 Benefits to Industry 

The development of management planning and assessment tools in the pecan 

industry supports efforts to keep the industry economically viable and competitive. A 

simulation tool can help plant managers test proposed changes prior to capital investment. 

A pecan process simulation model would be a powerful management aid in testing 

scenario alternatives aimed at improving product quality, reducing costs and increasing 

yield rates. 

1.4.3 Benefits to Arizona 

The Santa Cruz Valley Pecan Shelling Plant processes about 30 million pounds of 

pecan each year. About 1/3 of all pecans processed are grown in Arizona. The remaining 

two-thirds are from New Mexico, Texas and Mexico. An improvement in plant efficiency 

and performance would result in continued economic value and employment 

opportunities in Southern Arizona. 
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CHAPTER II 

LITERATURE REVIEW 

Mathematical modeling and computer simulation tools have been used 

extensively in agriculture. Early modeling efforts resulted in either static models of 

agricultural system response to a variable such as fertilization, or in dynamic 

mathematical equations describing such processes as water flow in soils, plant's use of 

water, drying of agricultural products, or insect populations' growth and development. 

Dynamic models have been developed using mathematical procedures that are generally 

restricted to special cases with assumptions of fixed environment, time-invariant 

parameters or isolation from other concurrent processes. New developments in computer 

technology and simulation techniques have made it possible to improve the descriptive 

capabilities and realism of models. Broadening the scope necessitated the cooperation of 

researchers from different disciplines. Simulation of agricultural systems has thus 

evolved into a framework for conducting research by multidisciplinary research teams 

and for integrating research results into more holistic descriptions of system behavior 

(Beck and Jones, 1989). The motivating force was to develop simulation models that 

could be used as tools for improving strategic or tactical management decisions in 

agricultural production systems. Jones et al. (1988) discussed the role of simulation 

modeling by integrating production information for improving predictive capabilities. 



2.1 Pecan Industry 

Pecan, the third largest nut industry, has been the focus of much research. 

Voluminous literature covering various dimensions of the industry has been produced. 

Research related to the pecan industry includes simulation and modeling of perennial 

crop supply. Importance of communication, quality attributes, storage stability and food 

quality of pecan exposed to light to nut production pattern of pecans are popular topics. 

Numerous studies have simulated pecan crop, pecan market, and pecan quality 

parameters. No studies are reported on simulation and modeling of any nut industry-

processes. This finding is generally true for the food process industry. No study is 

reported regarding processing modeling and simulation of the process alternatives. This is 

because food and biological processes, including pecan, are more complex than most 

industrial manufacturing processes. 

Elnagheeb and Florkowski (1993) modeled pereimial crop supply for the pecan 

industry. Two methodological approaches were applied to estimating the number of non-

bearing trees. The first approach distinguished between bearing and non-bearing phases 

of a tree life and directly estimated the number of non-bearing trees. The second focused 

on indirect estimation of non-bearing tree numbers from changes in production. This 

approach relaxed the assumption of maintaining maximum yields for infinite periods as 

used in earlier studies. Empirical applications used two data sets firom the pecan industry. 

The comparison of empirical results suggested that the first method was more accurate 

than the alternative approach in predicting the nimiber of newly planted trees over an 
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extended period of time. The cyclic, alternate bearing and correlative aspects of U.S. 

produced pecan nuts were characterized by Wood (1993). Stepwise auto regressive 

techniques were identified to forecast production volume. The nature of the irregular 

cycle of U.S. and state production appears to nullify the use of univariate polynomial 

equations as a practical tool for accurately forecasting nut production. Florkowski et al. 

(1992) emphasized the importance of the U.S. pecan industry regarding communication 

on quality. He indicated the complexity of communicating about quality attributes due to 

several standards for pecan grades, and the relationship between selected quality 

attributes and prices indicated. A survey of Georgia pecan growers provided information 

about knowledge and perceived adequacy of pecan quality standards. Knowledge of 

quality attributes demanded by the market requires familiarity with standards for grades 

and industry practices to develop improved pecan cultivars. Okunade and Cochran (1991) 

investigated functional form and data-averaging problems by fitting separate flexible 

Box-Cox price-dependent models for all-pecans and each variety of pecans (1970/71-

1988/89 deflated data). Jackman et al., 1995 developed a pecan nut casebearer model . 

Casebearer is a key pest of pecans in Texas. The purpose of the model was to aid the 

grower in deciding when to treat for this pest. The prediction model used degree days as 

an indicator of insect development. The model used historical daily temperature data and 

current year daily temperature data. Generally, predictions made about 7-10 days before 

the first significant nut entry or "spray day" gave an accurate prediction if current 

temperatures were used. 
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Miyamoto (1984) developed a simulation model for scheduling pecan irrigation 

with microcomputers The program was tested on 260 hectares at two commercial pecan 

orchards in the middle Rio Grande Basin. The test results indicated reasonable agreement 

between the measured and the predicted soil water storage. The model was sensitive to 

input data related to field capacity or the estimate of irrigation efficiency when irrigation. 

A new concept for shelling pecans and other nuts was presented by Prussia et al. 

(1985). A low-mass, free-traveling projectile impacted the shell at high velocity to shatter 

the shell vvathout damaging the icemel. Theoretical considerations suggested the amount 

of kinetic energy needed to fracture the shell would be achieved with a minimum amount 

of momentum. An experimental cracker/sheller was developed to test the new concept. 

Pressurized air was used to accelerate an unconstrained projectile along the inside of a 

tube until it impacted a nut held against the opposite end. Tests with pecans verified that a 

fairly consistent kinetic energy was required regardless of projectile mass. Impacts from 

projectiles with low momentum produced the best cracking/shelling. 

An automated computer-controlled pecan feeder, singulation, and conveying 

system was developed by Schmilovitch et al. (1996). The system was equipped with a 

parallel-plate sensor for impedance measurements on single in-shell pecans. An 

inexpensive electronic RF impedance-measuring unit was developed and tested under on­

line conditions. The electronic unit was calibrated to provide kemel moisture contents in 

individual pecans with standard errors of 1.1% moisture content, as compared with 
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measurements by a vacuum-oven reference method. The prototype automatic conveyor 

and moisture sensing system was capable of measuring moisture content of individual 

pecans at rates of up to three per second. 

Chhinnan (1984) evaluated selected mathematical models for describing thin-

layer drying of in-shell pecans. An experimental dryer was designed and fabricated for 

thin layer drying studies of pecans. Thin layer drying data were obtained for in-shell 

pecans for 16 drying conditions involving four dry bulb temperatures and four dew point 

temperatures. The purpose of this study was to fit several published thin layer drying 

models to the experimental drying data and find the most suitable model describing 

drying characteristics of in-shell pecans 

Nut production patterns of pecan were investigated by Harris (1991). Harris used 

Texas state records (1919-1987), district and county records (1968-1985), and individual 

tree records (1968-1984) for statistical analysis. Simple models of pecan nut production 

were constructed from data in the literature. 

A pecan weevil static economic threshold model was developed by Jackman and 

Harris (year not known). This model was designed to evaluate the cost effectiveness of 

spraying for pecan weevils in a particular pecan orchard. The producer could input the 

known number of weevils per acre or historical production zmd damage estimates as 

infestation data. The necessary production statistics included the number of nuts per 
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pound, the expected market price per pound, the cost per acre to treat for weevils, and the 

risk or management factor. This information was used with standard biological constants 

to evaluate if a producer should spray. The statistics calculated were management costs 

(with risk), loss in dollars per acre, weevils per acre and threshold number of weevils for 

break- even costs. 

An econometric model of the demand side of the tree nut industries was 

developed by Argwings-Kodhek (1988) and used in simulations to see how prices and 

total revenues in the pecan industry would change under different assumptions as to the 

existence, or form, of a marketing order. The results showed that over the simulation 

period, 1988 to 1992, the industry would benefit from the formation of a marketing order 

that limited quantities reaching the primary market, and used the surplus for developing 

new markets. 

An international trade analysis of the impact of the North American Free Trade 

Agreement (NAFTA) on united states pecan producers was done by Sun (1994). The 

general objective was to examine the economic impact of NAFTA, primarily on the 

producers and consumers of pecans. An econometric method was used to develop 

demand, supply, and excess supply functions. The system involved the pecan markets of 

the United States and Mexico. An optimal control model was developed and used to show 

the usefulness of a strategy to improve the economic well-being of United States pecan 

producers. The results of the study showed a 50 percent gain in consumer surplus for 
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United States pecan consumers as a result of NAFTA. United States pecan producers lost 

almost 44 percent in producer surplus. United States government revenue fell by nearly 

four percent. And a net gain in social welfare occurs for the United States, an increase of 

2.35 percent with respect to pecans as a result of NAFTA. Findings concluded that if real 

disposable national income in Mexico increased by 3.91 percent, the real price of pecans 

would rise to the pre-NAFTA 1993 level, eliminating the NAFTA-induced loss in United 

States producer surplus, ceteris paribus. 

Reid (1993) developed low-input management strategies for native pecans. The 

research showed that pecan producers could cut production costs by replacing 

expenditures for routine pesticide applications with a system that measures both crop load 

and insect populations. During years of high nut production, early-season, fruit-feeding 

insects could actually be beneficial by decreasing over-production in the current season 

and increasing return bloom the following season. 

Elobeidy (1993) applied a microculture approach towards enhanced productivity 

and genetic improvement of pecan. In this study, cultures from mature pecan embryos 

were established in vitro by reducing the water availability in the initial explanting media. 

This enabled study of the regenerative capacity of the mature pecan embryo explants. 

and the factors affecting shoot multiplication and rooting. A procedure was adapted for 

the measurement and comparison of water availability in the explanting media. 
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2.2 Simulation of Industrial and Agricultural Systems and Methods of 
Validations 

Simulation modeling has been used in many applications of systems analysis for a 

variety of enterprises including agricultural and industrial sectors. Several textbooks have 

been written on the topic and there are alternative computer software packages which 

support the simulation modeling approach. Pritsker (1984) defined simulation as "the 

process of designing and developing a mathematical-logical model (abstraction) of a 

system and conducting experiments with this model on a computer". This definition of 

simulation refers to a system. The term "system" also needs definition. Spedding (1979) 

states "A system is a group of interacting components, operating together for a common 

purpose capable of reacting as a whole to external stimuli: it is unaffected directly by its 

own outputs and has a specified boundary based on the inclusion of all significant 

feedbacks." The term "system analysis" also needs definition since simulation modeling 

is an approach with systems analysis as its purpose. Webster's Ninth New Collegiate 

Dictionary (1985) states that systems analysis is "the act, process, or profession of 

studying an activity (as a procedure, a business, or a physiological fimction) typically by 

mathematical means in order to define its goals or purposes and discover operations and 

procedures for accomplishing them most efficiently." 

The system analysis approach has been used extensively in agricultural 

and industrial sectors. However, there are very few applications in agriculture, where 

simulation modeling is used to simulate a dynamic system to optimize system 



performance and to evaluate various design alternatives. Literature shows a number of 

applications in manufacturing and other industrial sectors. Shoup and Glunz (1986) used 

SLAM II simulation language to develop a discrete, stochastic model, MACH I, that 

described the utilization of labor and machinery in citrus harvest operation. The goal was 

to provide managers of citrus harvest operations with a tool for better combinations of 

equipment and labor. The simulation produced information on equipment utilization, idle 

time, and harvest volume for particular combinations. Khuri et al. (1988) developed a 

decision support system to aid citrus harvest managers in properly interpreting 

simulation results and developing good management strategies. A study of Florida citrus 

harvest managers revealed several areas of misinterpretation in the output from a harvest 

simulation model. These efforts were attributed to lack of proper understanding of the 

concepts presented as well as lack of necessary statistical training. A 'knowledge 

extraction' process involving experts in simulation analysis was used to develop rules and 

logic for interpreting simulation results. An expert system shell was used to capture the 

rules and logic employed by the expert. The resulting expert system was then linked to 

the simulation model to produce a decision support system. In a simulation of farm 

operations by Lai et al. (1987), the allocation of machinery resources were made to fields 

on an as needed and priority basis. Because resources were limited, they were allocated in 

an optimal fashion. Kline et al. (1986) made attempts to optimize machinery utilization 

using linear programming, but this did not reflect the dynamic nature of the problem. Abd 

el fattah (1991) developed a simulation model for buffalo production systems in Egypt. The 



buffalo production systems of large size herds in Egypt were described in terms of 

components (physical and control), activities, and constraints. Also, variables measuring the 

control components (biological and managerial) were estimated from five herds of dairy 

bufifalo. Based on that description, a discrete-event model was designed in the SIMAN 

simulation language to run on an IBM PC. The model (named scBUFFMAX) simulated the 

dynamic and the stochastic features of five production activities (reproduction & lactation, 

nursing, raising replacement heifers, raising young bulls, and meat production) within the 

bufifalo systems. The model scBUFFMAX could be a useful experimental tool to monitor the 

changes in the sizes and stmctures of lactating buffalo herds over time, given the disposal 

intensities and conception rates. 

A method for estimating the harvest efficiency of current citrus harvest operations 

was developed by Shoup and Glunz (1985) based on input from Florida citrus growers. 

Efficiency equations and concepts were developed empirically. General rules for deciding 

accountable time losses to citrus harvest managers were established. Accountable and 

unaccountable time loss activities were classified. Guidelines for deciding critical 

activities to address for increasing harvest efficiency were also established. 

Peart et al. (1985) presented some examples of simulation in United States and 

Canadian agriculture. The researchers presented three completely different types of 

simulation; (1) a static and deterministic simulation of on-farm ethanol production that 

models the conversion process and determines economic feasibility; (2) a dynamic and 
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deterministic simulation of maize production, including harvest and drying that is 

weather dependent; (3) a static and stochastic simulation that used Monte Carlo 

techniques to obtain information about strength and performance of glued-laminated 

beams. The authors believed that inexpensive computing capability would tremendously 

increase the use of simulation models, such as the three described, that will help farmers 

better manage their production systems. 

McClendon et al. (1979) developed interactive models of the cotton crop and 

insect pests. This overall model allowed a user to experience some of the decision 

making processes that actually occurs in a farming situation. The model delivered a 

scouting report to the user on selected decision dates. The user could take action on that 

day or wait until a later date and re-evaluate the situation. Mishoe et al. (1979) developed 

a simulation model to schedule sugarcane harvest to minimize possible freeze damage 

and maximize sugar production. The sugar and biomass output were used as inputs to a 

decision making management model which optimized harvest scheduling. A conceptual 

model was developed by Zur and Jones (1981) for studying the integrated effects of soil, 

crop, and climatic conditions on the expansive growth, photosynthesis, and water use of 

agricultural crops. The plant was represented by water storage capacity, leaf area index, 

and osmotic, turgor, and total leaf water potentials. The model was used to simulate 10-

day drying conditions for sand and clay soils and for various combinations of root 

densities, root zone depths, and potential evapotranspiration rates. 
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Sugarcane growth was modeled by Mishoe et al., (1979) using a physiologically 

based carbon balance model which used environmental data as inputs. The model was 

used to simulate cane growth planted at different times of the year. These growth data 

were used as inputs to an optimization model which scheduled harvest such that the 

harvested biomass was maximized. It was determined that biomass yield could be 

increased by harvesting twice a year. Crop production management with expert systems 

was studied by Smith et al.,(1985). The expert system could be usefully applied to 

agriculture at the strategic planning and operational control levels of decision support. 

Wilkerson et al. (1983) developed a soybean crop growth simulation model to aid 

farm managers in making irrigation and pest management decisions. Non-linear first 

order differential equations described dry matter rates of change, accumulation and 

depletion of protein pools, and changes in shell and seed numbers. Two data sets from 

defoliation and irrigation experiments were used for and validation of the model 

Jothishankar (1994) developed a SIMAN simulation model to represent a two 

station kanban system and a SLAM simulation model to represent a multi-stage JIT 

manufacturing system. The purpose of his research was to study the feasibility of using 

the metamodeling technique for performance analysis of Just-In-Time manufacturing 

systems. Results indicated that demand, processing time of the final product and the 

number of kanbans circulating for the final product were the most significant variables. 

Cross validation was performed to test the accuracy of the metamodels developed. 
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Doe (1992) simulated interaiediate storage in a continuous mining by a model 

constructed with SLAM (Simulation Language for Alternative Modeling). The model 

was a one stream in, one stream out operation, with each stream having the same model 

of random failures with respect to operating time and random repair time. The expected 

production of input and output streams was equal. The steady state production for 

variations in storage volume was compared to the analytical values for infinite and zero 

volume storage. The normalized model was compared to empirical work done previously. 

A simple economic analysis of the benefits of including a bin in a system was done to 

illustrate a possible use for the model. 

A performance evaluation model for an individual robot was developed by Noh 

(1987). Based on the local balance concept, the mathematical algorithm developed to 

find the steady state probabilities. To obtain the detail information of the robot work cell, 

a data-driven computer simulation model was also developed. The model was written in 

FORTRAN with the aid of the SLAM simulation language. To validate the model, the 

simulation results were compared to the results of the mathematical queuing model. 

Cobb (1990) used GPSS simulation language to develop a model to analyze the 

effects of uncontrolled and user controlled network design variables. This research 

emphasized the importance of setting network performance standards as a preliminary 

step in network configuration design and evaluation. A goal directed simulation 

environment for discrete part manufacturing systems was developed by Prakash (1991). The 
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research involved the identification of the expert knowledge that an analyst may use during 

analysis of different types of manufacturing systems. Based on this expert knowledge, a four 

level structure for the rule base was developed. A prototype goal directed simulation 

environment (GDSE) in a microcomputer environment was also developed using the SIMAN 

simulation language. Monte Carlo simulation using GPSS/H as a simulation language was 

used by Abdul-Nour (1991) to simulate the production system and the effect of different 

maintenance policies on the just-in-time (JIT) production system. Experimental design and 

regression analysis were utilized to analyze the simulated responses. 

SLAM II simulation language was used by Alkadri (1991) in establishing the 

simulation model ONRAMP. The model was a basic building block for an on-ramp. 

discrete, stochastic simulation model for freeway control via ramp metering. ONRAMP 

was developed and partly validated using data from eight ramps at Interstate-8 in San 

Diego. 

Edorh ( 1990) used DYNAMO computer simulation language to develop a system 

dynamics model consisting of two financial markets, the stock and the fiitures market. 

The model generated the data for the study. Trials producing a time series of stock market 

and index futures prices were run. Using the policy rule and standard deviation pairs, a 

comparison was then made between the various policies as to their abilities to reduce 

market price volatility as measured by the standard deviations of the sets of observations. 



Han (1991) studied the artificial intelligence methodology for simulation 

modeling. A Generic Simulation Modeler (GSM) was developed to test the concept of 

the research and includes: (1) Domain Knowledge Processor; (2) State Space Formulator; 

(3) Logic Builder; (4) Network Generator; and (5) Source Code Translator. The purpose 

of the Domain Knowledge Processor was to translate information of a given system into 

unambiguous and structured pieces of information. To do this, a small knowledge-based 

system with about thirty rules identified certain types of resources and activities. These 

resources and activities were the elements of the system and needed to be logically 

connected each other to form a complete conceptual model. To establish system logic, the 

State Space Formulator identified possible moves between activities as well as start and 

goal activity. With the state space formulated, the Logic Builder determined the system 

logic by searching for the paths for all the resources involved in the system. The Network 

Generator then generated a conceptual network internally by connecting activities using 

the system logic. Finally, the Source Code 

Ghaffari (1990) utilized the Gap Time concept of objective measurement of 

conflicts in developing a microscopic stochastic simulation model. The researcher 

evaluated the traffic conflicts by using SLAM II special purpose simulation language. 

The model was validated both internally and externally in a series of simulation 

experiments. The model was further applied in a case study to test the hypothesis for 

existence of a severity level along the scale of conflict severity. The model was enhanced 
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by extending its capability to the four legged intersection where its use was in lieu of a 

comprehensive validation. 

Evans (1991 demonstrated the simulation of multiple project networks with 

resource constraints. The model used SLAM II code for project network representation 

with FORTRAN subroutines for the allocation of limited resources. The effects of 

various model variations were evaluated, including the use of different activity priority 

rules, probabilistic and conditional branching, and multiple sink nodes. The method 

provided the user with more accurate estimates of project duration than traditional 

PERT/CPM analysis. A simulation study of human performance deterioration and mental 

workload was conducted by Liao (1990). MicroSAINT, a network simulation language was 

used and found to be a convenient tool to simulate human performance. However, the 

researcher did not find the simulation language efficient. This model was used to measure 

mental workload imposed on subjects in the experiment. The results were more sensitive than 

subjective ratings based on NASA-TLX, showing its perspective. Setti (1990) developed an 

airport passenger terminal simulation model. The simulation model was used to represent the 

operation of passenger terminals in terms of the number of passengers arriving, being served 

and queuing at the various terminal facilities. It may be utilized in performance and capacity-

assessment of terminal buildings. Passenger terminal flows were simulated by assuming that 

passenger movements may be represented by fluid flowing through a system of 

interconnected reservoirs, which correspond to terminal components. The simulation model 

was validated through a simulation of Terminal One at Toronto International Airport on a 



typical day. The results of this simulation were shown to be similar to those produced by die 

Transport Canada simulation model. Cloth manufactuing was simulated by Fozzard (1989). 

Factory-based studies identified factors affecting systems performance which allowed a 

conceptual model with high face validity to be defined. A computerized model, with an 

appropriate user interface and reporting facilities, was developed in the SIMAN simulation 

language. This was supported by animated graphics which played a substantial role in the 

attainment of face validity. 

A simulation model of the quality control system for a manufacturing was 

developed by Patterson (1987). The SIMAN simulation language was used to develop a 

model which allowed simulation of several process scenarios under a variety of quality 

control methods. The model was validated by simulating the various control methods 

and comparing simulated results with those derived analytically. 
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CHAPTER III 

MODEL DEVELOPMENT 

The model of a system consists of a static and dynamic description. The static 

description defmes the elements of the system and the characteristics of the elements. The 

dynamic description defines the way in which the elements of the system interact to cause 

system changes over time. The development of a simulation model requires a systems 

analysis approach that presumes to follow a methodical sequence of steps. The steps 

include problem formulation, model conceptualization, data collection, model building, 

model verification, model validation, alternative evaluation and recommendation 

formation. This chapter describes the procedures and methods used for the development 

of a pecan process simulation model. It describes the first five steps required for the 

development of simulation model up to model verification. 

3.1 Problem Formulation 

The initial stage of simulation modeling is problem formulation in terms of 

system components, simulation purpose, boundaries, level of details, and data and 

information required to build the model. To define the problem, initial plant surveys were 

conducted and meetings were held with the pecan plant management and personnel. 

Figure 1 presents a schematic process flow diagram of the Santa Cruz Valley Pecan 

Shelling Plant. 
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Processing at the shelling plant starts with the arrival of pecans at a cleaning 

facility. After cleaning, pecans are frozen and stored until scheduled for processing. Prior 

to cracking and shelling, pecan nuts are moisture conditioned and heat pasteurized. The 

shelled pecans go through a series of sizing and sorting processes. The final product, 

pecan meat, is packed in various sizes and stored again in frozen storage. 

After initial discussions and visits, it was decided that the model scope would 

span from the time the in-shell pecan was taken out of cold storage and transferred to a 

bin dumper for moisture conditioning. The model includes all elements in processing of 

pecans from moisture conditioning to packaging in boxes and/or cello bags for storage. 

The dashed line in Figure 1 represents the boundaries defined for the pecan simulation 

model. The first part of the process was found to be a continuous process from 

conditioning to first sizing. A time interval of one minute was selected for numerical 

solutions of this continuous process. Pecan flow, resource utilization, queues and waiting 

lines, pecan transport systems, and production of various nut categories based on size and 

quality were the process parameters included in this simulation model. 

To achieve the objective of simulation of process altematives, plant management 

agreed to participate in building the model using a modular approach. Each process was 

treated as a complete subsystem entity. Inputs and outputs flowed to and from entities. 

This approach allowed addition or replacement of equipment or model components easily 

without requiring major modifications in the model. 
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Figure 1: Pecan Process Flow Chart 
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3.2 Model Conceptualization 

The second step was to conceptualize and capture the pecan process -

conceptualization in terms of the structural elements and product flows through the 

system. Needed data were also identified for model building. The third step was to gather 

needed information and collect data required to build the model. These tasks were 

completed by conducting detailed on-site plant visits with the plant engineer and plant 

manager. Data for process requirements, equipment specifications, operating parameters 

and plant production were collected. Over a five month period, more than thirty intensive 

data gathering sessions were conducted with the plant engineer, plant manager, and 

various line foremen. Each session focused on mathematical capture of specific critical 

processes. Statistical distributions of variable parameters for each process were 

determined by collecting sample data, by interviewing operators and engineers, and by 

using historical data. A flow chart and prograrruning code were developed for each 

process. Review sessions were held with the management to review the charting and 

programming for accuracy and verification. The following sections detail most of the data 

collection sessions. 

Session 1: General overview ofplant flow 

• Figure 2 shows the plan view of plant layout and process flow diagram prepared 

from the information collected during plant visits. The process shown in Figure 2 

depicts typical industry processes. Average pecan input was divided into four 

major categories: 
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1. In-shell pecans with average nut size 11 

2. In-shell pecans with average nut size 12 

3. In-shell pecans with average nut size 13 

4. Processed pecan meat from cold storage for resizing and reprocessing. 

Processing of size 14 nut also was considered as one of the alternatives to be 

simulated using the model. Typically during each week of processing, only one size of 

nuts was processed. Average in-shell pecan input rate was found to be distributed 

normally with a 5200 lbs. per hour mean and a 350 lbs. Per hour standard deviation. The 

worst meat yield was reported as low as 30%, whereas high figures went up to 58%. 

However, the pecan yield was not a system or process dependent parameter as it was 

known before pecans were transported to plant. 

Session 2: Preconditioning 

The processing of frozen pecans requires moisture and temperature conditioning 

before cracking. Wooden bins containing in-shell pecans are moved from frozen storage 

and held in queue in hallways for two days. The total weight of in-shell pecans was found 

to be normally distributed with a 1850 pounds mean and a 50 pounds standard deviation. 

The temperature of conditioned pecans is stabilized at 50''-60° F. The preconditioning 

duration was found to have triangular distribution shape with a minimum of 35 hours, 

mode of 48 hours, and maximum of 52 hours. 
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Session 3: Moisture Conditioning 

The wooden bins are moved from hallways by fork lift to the cracking area. 

Pecans are then transferred into a large holding bin of 120,000 lbs. capacity. The average 

moisture content of pecans before conditioning was 2%. Cold water spray conditioning 

increased the moisture level to 7-8%. The average time pecans were held in this 

conditioner was a uniformly distributed period of 12-24 hours. 

Session 4: In-shell pecan Pasteurizing 

Pasteurizing is a key process. In-shell pecans are not only subjected to mold 

contamination at various stages of development and processing, but also can carry 

bacteria of the Coliform group, especially Salmonellae. The presence of Salmonellae on 

pecan meats is a major concern to food manufacturers of certain confectionery, dairy and 

bakery products. In these industries, pecans are used as ingredients without any 

processing treatment. Salmonellae may remain alive and may grow in these food 

products, eventually causing foodbome infection if the products are eaten. 

Initially, the average time pecans remained in a hot water tub for pasteurizing was 

found to be uniformly distributed between 3 and 4 minutes. The temperature inside the 

pasteurizer was distributed normally with a 200°F mean temperature and 6°F standard 

deviation. The heart of the pecan meat must reach an immediate temperature of 140°F to 

establish a kill during the three minute treatment. An analysis of data collected during this 

study showed that about 4.5% of the pecans were not treated sufficiently. 
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Session S: Modified Pasteurizing Process 

Based on analysis of the results and discussion, the plant management decided to 

increase the pasteurization time to 8 minutes. Actual pasteurization time, however, was 

normally distributed with a mean of 8 minutes and 0.5 minute standard deviation. The 

process flow rate in pasteurization averaged 5200 lbs. per hour with a standard deviation 

of 350 lbs. per hour. The temperature inside the pasteurizer was distributed normally, 

with a 202°F mean and a 5"F standard deviation. The maximum pecan meat temperature 

was also distributed normally, the mean and standard deviation were 170°F and 10°F. 

Session 6: Cracking 

Cracking is a critical part of the overall post-harvest processing operation. The 

objective in the cracking operation is to initiate the separation of the shell from the meat 

while attempting to maintain the pecan meat in large unbroken halves. The nuts are 

individually cracked through the application of mechanical force to each end. There are 

10 crackers in the Santa Cruz Valley Shelling Plant. The cracking rate depends on the 

size of the nut, cracker RPM and picking efficiency of the nut pockets. The size of the 

nuts varies from to inch, whereas the speed of the pocket belt can be adjusted 

between 40 to 50 RPM. Hence, these two variables, nut size and belt speed were 

operating parameters The third variable, picking efficiency was found to be a random 

variable with a mean value of 88% and standard deviation equal to 5%. Information was 

collected from plant management regarding the crackdown trend of individual cracker 
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units and resulting reduction in total cracking capacity of the plant. The probability of 

crackdown could be expressed as a Poisson distribution with mean value of one 

crackdown each week. The time required to fix each crackdown unit was normally 

distributed with a mean of 2 hours and standard deviation of 1 hour. 

Session 7: Shelter And Aspirator 

After cracking, the nuts are conveyed by belts to the shelling units where the 

meats and shells are separated. Five shellers are installed in the plant to handle the output 

from ten cracker devices. The capacity of each sheller was found to be 1000 lbs. per hour. 

The actual flow depended upon the cracker processing rate. Each sheller was fed by 

output from two crackers. If the output of the two crackers exceeded the sheller capacity, 

it overflowed and the excess went to the resheller. The sheller process time was found 

normally distributed with a mean of 2 minutes and standard deviation of 0.5 minute. The 

sheller system is equipped with an aspirator to remove shell fragments and pieces. About 

70-80% of total shell was removed from the system by the aspirator. The fragment 

removal rate was observed to be normally distributed, with the mean value equal to 32 % 

of total in-shell pecan weight and standard deviation equal to 6%. 

Session 8:Halves Screen 

The output from the sheller/aspirator system went to the first sizing machine 

known as a halves screen. This sizer was also equipped with blowers to remove shell 

from meat. More than 98% of all shell was removed after this process. The percentage of 
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shell removal at this stage was not viewed as an independent variable. However, the total 

shell removal at the end of this stage was observed to be an independent variable 

normally distributed with a 98.5% mean and a 0.5% standard deviation. The actual 

removal at this stage could be estimated based on pecan yield, shell removal at sheller 

and total shell removal up to this stage. The sizer separates the "whole" halves from the 

broken halves and large pieces and sends them through a dryer to reduce the moisture 

content of the pecan meat. The separation process consists of two sizing screens in series 

where the output of one screen going to the next screen. At first sizing, 81% of the total 

meat was separated as halves with 2% standard deviation. Large pieces of broken halves 

were estimated to be 60±5% of the pecan meat left after separation of halves. The rest 

were smaller pieces which needed ftirther sorting dirough other sizing machines with 

smaller screens. Process time at the halves screen was found to be distributed 

exponentially, with a 3 minutes mean time. 

This step was the last step of monolithic process flow at the pecan plant. 

Simultaneous flows to different destinations and recycling loops then branched the total 

process flow. After drying, the unbroken halves go to visual electronic sorting machines 

(ESM) via belt conveyors. The broken halves and/or other pieces have several possible 

flow alternatives. Wheeled buggies were used to transport product to one of several 

processes (gravity table, float, and other cutter/sizing machine) depending on nut size and 

quality. 
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Session 9:Electonic Sorting 

The electronic sorting machines (ESM) perform sorting based on color difference 

between meat and shell, and good quality and bad quality meat using infrared vision 

technology. Nineteen sorting machines were installed at the plant. One large capacity-

ESM was dedicated for midget pecan sorting. The allocation of the other 18 ESM for 

various size pecan sorting follows: 

1. No. of ESMs sorting halves 4 

2. No. of ESMs sorting large 4 

3. No. of ESMs sorting medium 4 

4. No. of ESMs sorting small 6 

The electronic sorting machines sort each piece of pecan. The flow rate for each 

sorting depends on the number of pieces per lb. of pecan. The flow rates were found to be 

normally distribution with following parameters: 

1. Halves ESM mean = 1800 lbs./hr. Standard deviation = 90 lbs./hr. 

2. Large ESM mean = 900 lbs./hr. Standard deviation = 45 lbs./hr. 

3. Medium ESM mean = 500 lbs./hr. Standard deviation = 25 lbs./hr. 

4. Small ESM mean = 200 lbs./hr. Standard deviation = 10 lbs./hr. 

5. Midget ESM mean = 1000 lbs./hr. Standard deviation = 80 lbs./hr. 

The output, either passed or rejected, was collected in buggies. The passed 

product could go either to manual sorting on tables, resorting by ESM, or cutter/resizing. 
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depending upon the sizes desired by management. The possible destinations for rejected 

product were resizing, float, a rework room or resheller - based on rejection criteria. 

Session 10: Manual Sorting 

The pecan halves passed by electronic sorting go tlirough one more sorting. This 

manual sorting is conducted to improve the quality of pecan before packaging. The 

pecans were spread on a moving belt before a sorter. Sorters separate the shell pieces, 

halves with stuck pieces of shell or discolored meat and put them in buckets. The average 

sorting speed at each sorting table was 350±35 lbs. per hour. The manual sorting was 

done in two 8 hours shifts. Pecan halves after ESM sorting remained in buggies until 

manual sorter were available, the buggies providing queue storage. 

Session IL'Resizing 

There were five more sizing machines installed in the plant. Two of them were 

equipped with cutters. Broken halves and large pieces sorted by the first sizing machine 

and the rejected or recycled products from electronic sorting could pass through these 

sizing machines. The output of these machines varied, depending on pecan size. In 

addition to pecan halves, pecan meat was classed as large, medium, small, granule and 

fine pieces. Once the product was sized, it passed through the electronic sorting machine 

again before final packing. Process time at each resizing was distributed exponentially, 

with a 3 minute mean time. 



Two sizing machines equipped with cutters are known as Cutter-Sizing-1 and 

Cutter-Sizing-2. Both sizers had similar flow patterns - normally distributed with 1800 

lbs. per hour mean flow rate and 180 lbs. per hour standard deviation. Large pecans 

sorted by the halves screen, processed pecans from storage for resizing, and rejected 

pieces from the halves ESM were the possible inflows to these screens. The portion of 

pecan sorted as medium sized pieces after cutting was observed to be distributed 

normally with a 55% mean and a 20% standard deviation. The variation in input flow 

sources was considered to be die reason for the large deviation from mean. Pecans sorted 

as small were found to be 6G±15 % of the pecans left after the sorting of mediums from 

the first screen. The rest of the pecans were either small size or smaller. This residual 

passed through the midget sizer for ftuther sorting. The flow rate through the midget sizer 

was 500±50 lbs. per hour. First screen sorts of small pieces ranged from 45-55% of input. 

The percentage of midgets pieces were found to be normally distributed with 70% mean 

and 10% standard deviation. 

The two sizing machines utilized after the floatation system (explained in session 

13) were known as Float Sizing 1 and Float Sizing 2. The machines operated in series 

with output from first sizer going to second sizer for further sorting. First sizing separated 

halves and large. Second sizing separated medium and small from smaller pieces. All the 

distributions for flow rates and pecan sorted were found to be normally distributed with 

the following parameters. 
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• Float Sizing 1 

• Flow rate; mean = 800 Ibs./hr., Standard deviation = 60 lbs./hr. 

• Halves sorted; mean = 20% , Standard deviation = 5% 

• Large sorted; mean = 40% , Standard deviation = 8% 

• Float Sizing 2 

• Flow rate; mean = 800 lbs./hr., Standard deviation = 60 lbs./hr. 

• Medium sorted; mean = 70% , Standard deviation = 12% 

• Small sorted; mean = 60% , Standard deviation = 10% 

Session 12: Resorting 

Pecan halves from sizing I went to electronic sorting after drying through 

conveyor belts. The other sorting machines were not found to feed directly through any 

conveyor system. Rejected pecans from the halves ESM or tables after resizing as well as 

reprocessed pecans were sent through ESM sorting again. Wheeled buggies transported 

product to one of the several processes (gravity table, float, and other cutter/sizing 

machine) depending on the nut size and quality. Percentage of rejected pecans from 

sorting machines were found to be distributed normally with the following parameters. 

• Halves rejection; mean 20%, standard deviation 4% 

• Large rejection; mean 18%, standard deviation 5% 

• Medium rejection; mean 18%, standard deviation 5% 

• Small rejection; mean 15%, standard deviation 5% 
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• Midget rejection; mean 15%, standard deviation 5% 

Session 13: Float 

The float process is an attempt to salvage rejected nuts of lower quality. These 

nuts can be from the output of any number of failed processes. The process utilizes a 

simple water floatation technique that takes advantage of the density difference between 

the nut meat and the shell to perform the separation. One disadvantage of water floatation 

is the additional drying required to remove water from the pecan meats afterward. The 

rejected pecan halves from electronic sorting machines and pecans which overflowed 

onto the floor during shelling and sizing processes were input to the floating system. The 

process rate was estimated to be normally distributed with a 500 lbs. per hour mean rate 

and 75 lbs. standard deviation. Duration of the floating process ranges from 5 to 10 

minutes. 

Session 14: Gravity Table 

The gravity table is another separation process. The pecans rejected by electronic 

sorting due to stick tight shell with meat come to the gravity table after going through a 

breaker. The breaker tries to break the bonds between shell and meat. The process flow 

rate of the gravity table process was found normally distributed with 200 lbs. per hour 

mean and 20 lbs. standard deviation. The process time required for breaking and the 

gravity table separation was estimated to be 20±5 minutes 



Session l5:Processed Pecan From Storage 

Halves were once the considered most valuable size of pecan. However, with 

changing trends in the confectionery and baking industry, the market value of smaller 

pieces has increased. The natural sorting of pecan sizes after yielded too few small pieces 

to fulfill the market demand. The solution for this situation is to cut and resize processed 

pecan halves. Usually, the demand for small pieces is coupled with a demand for high 

quality product. This situation leads to reprocessing of halves including resorting, 

resizing and again resorting. The resorting is required before cutting, because shell 

present in very small amounts not only destroys the cutting blades but also multiplies tlie 

number of shell pieces by making smaller pieces of each shell. After resorting, the pecan 

halves are cut to obtain required size and resized. After resizing, they go through 

electronic sorting again before visual inspection for quality control. The plant did not 

have enough data to determine the need for this reprocessing. Tliis decision therefore was 

considered a management input to the simulation model. 

Session 16: Packaging 

The material sorted manually goes to a packing queue and is packed in either 30 

lb. boxes or 1 lb. cello bags. The packaging system is equipped with holding bins capable 

of holding 12000 lbs. of pecan. The holding bin has separate compartments for five size 

classes of pecan. Most pecans are packed in 30 lbs. boxes. A box making machine also is 

used with packer to make the boxes for packaging. The average flow rate of the 

packaging system was found to be distributed normally with a 3000 lbs. per hour mean 



and a 500 lbs. per hour standard deviation. The process time required for packaging was 

normally distributed with a mean value 12 minutes, and a 2 minute standard deviation. 

Session 17:Pecan Transport System 

There were two types of material transport systems found at the pecan plant. 

Conveyor belts were used for transport from moisture conditioning process to the 

electronic sorting process for pecan halves. The material transport for other processes was 

accomplished with wheeled buggies. Two sizes of buggies were used in the plant, 80 big 

buggies of 300 lbs. capacity each and 200 small buggies with 180 lbs. holding capacity. 

An important aspect of the material transport "buggy" system was their use to provide 

additional queuing capacity for many processes. 

Session 18:Buggy Crises 

Buggy crises were one of the critical issues identified at the pecan plant. As 

mentioned earlier, buggies not only transported pecans but also provided temporarv' 

storage for queues in various processes. The input and output of most of the processes 

were directly fi-om and into buggies. Each sizing machine had one input and 4 or 5 

outflows. Each outflow required a separate buggy. Electronic sorting machines had one 

input and two outputs each for passed and rejected pecans. All the queues occurring 

between sizing, resizing, resorting and manual sorting were accommodated by buggies. 

There were incidents involving 100% utilization of buggies reported by management. 

This situation was termed a "buggy crisis". Stoppage of most processes occurred. The 
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crisis intensifies when processes do not function or buggies are not available to receive 

output flow. 

Session 19:Rework Room 

The rework room was considered a last destination for all rejected pecans. After 

several sizing and sorting processes rejected pecans were accumulated due to dark spots. 

These pecans were taken to the rework room. They then go through a series of cutting, 

resizing and sorting processes to separate the dark spots. The percentage of pecans 

recovered and brought back to the main process was found normally distributed with a 

50% mean and 10% standard deviation. The rejected pecans were pressed and converted 

to powder for pecan oil processing. This material is termed pecan oil stock. 

Session 20:Quality Control 

Quality control is the final sorting step. Quality criteria includes microorganism 

levels, shell presence with pecan meat, meat color and size consistency. Frequent samples 

are collected after various processes to ensure the quality control. Poor quality check 

results could initiate reprocessing. The percentage of reprocessed pecan varied from 0.5 

to 1.5. 

Session 21 .'Traffic Control 

The terms "traffic control" and ''traffic cop" seem strange for a food processing 

plant. The terms mainly reflect the decision nodes and process flows at various locations 

in the system. All sorting and sizing machines had multiple outputs. Most of the outputs 
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could go to more than one possible destination. The actual destination was subject to 

decisions by operators, termed "traffic cops" or "buggy pushers". Flow decisions were 

mainly based on customer demand for quality and size of the pecan. Processing policies 

were made weekly and scenarios remained fixed throughout a week. 

Session 22: ESM Allocations 

There were nineteen electronic sorting machines. The allocation of ESMs to 

various size sorting tasks was one of the important management decisions. Normally, the 

allocation did not change. However, occasionally the need arose for ESM reallocation 

when a production scenario resulted in large queues or flow reduction. 

Session 23:Recycling Optimization 

As discussed earlier, there was no method or tool available to determine the time 

spent by various classes of pecan in recycling loops. Discussions with plant top 

management to estimate these variables yielded parameters for each recycle. 

3.3 Model Building 

3.3.1 Simulation Framework and language 

The development of a simulation model requires a conceptual framework for describing 

the system to be modeled. The framework or perspective contains the view point from 

which the system functional relationships are perceived and described. The simulation 

model can be developed either by using a general purpose programming language such as 

FORTRAN, C, or C++ or by employing an advanced level simulation language such as 



Visual SLAM™, GPSS™, GASP™ or GERT'''*^. The major advantage of using an 

advanced level simidation language is that it provides a modeling framework. After a 

review of simulation languages. Visual SLAM™ was selected to build the pecan process 

simulation model mainly due to its wide range of successful application, reliability, and 

strong product support. Visual SLANF" is the latest version of the popular simulation 

language SLAM II™, which has been used since 1979 to model a wide variety of systems 

including manufacturing operations, transportation systems, communication networks, 

computer systems, military operations and material handling systems. The ease of using 

the SLAM II™ language was greatly increased by the introduction of Visual SLAM™ 

and the AweSim™ simulation system in 1996. 

3.3.2 Model and its Components 

There are two major components of the pecan process simulation model - the 

process simulation model and the user interface. The simulation model structure is based 

on network modeling techniques available in the AweSim"'"'^ simulation system. The 

processing plant was modeled as a network structure. Specialized nodes and branches 

were used to represent resources, resources queues, activities and entity flow decisions. 

System status was represented in the model by means of variables. The variables change 

when events happen to entities. 



3.3.3 Model Structure 

The first step in model building was to define the elements which were to be 

represented as entities. The in-shell pecan and its byproducts; various sizes of shelled 

pecan, shell, and pecan oil stock were considered as entities to be modeled considering 

their flow through the system and change of attributes. This decision was based on the 

overall objective of this study: to evaluate key strategies in the pecan processing system. 

Their attributes represented the system status and determined the changes in state. 

The next step in developing the network model was to synthesize a network of 

nodes and activities which represented the process through which the entities flowed. The 

model included all events happening in the system, decision nodes, nodes representing 

the change of status of the system, entities entering the system and leaving the system, all 

queues and waiting line for the system resources, and data collection nodes. In the 

network model, an entity is advanced in accordance with the duration of activities. Visual 

SLAM™ provides seven basic network elements to represents the events and activities -

CREATE node, QUEUE node. TERMINATE node, ASSIGN node, ACTIVITY 

branches, GOON ( go on ) node and COLCT ( collect data) node. The flow of an entity is 

regulated by the status of resources or servers. When a service activity is encountered, the 

entity waits in a queue for the server to become idle. The nodes available in Visual 

SLAM™ to maintain the status of servers and waiting lines are RESOURCE and AWAIT 

nodes. Entities in a process flow can be combined in Visual SLAM™ by using the 

BATCH node. Appendix A details the network nodes in Visual SLAM™. 
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The pecan process simulation model consists of 24 RESOURCES, 353 

ACTIVITIES, 48 AWAIT / QUEUE and FREE nodes, 83 BATCH and UNBATCH 

nodes, 79 ASSIGN nodes, 20 COLCT nodes, 39 GOON nodes and 10 other 

miscellaneous nodes. 

In addition to the programming code in Visual SLAM™, the simulation model 

also contains a user written simulation code written in the Visual BASIC programming 

language to describe the functional relationship between various elements of the system. 

The Visual SLAM"'"'^ code for simulation model is presented in Appendix B. Appendi.x C 

lists the simulation code written in Visual BASIC. 

3.3.2 Statistical Aspects of Pecan Simulation 

The statistical distributions for process parameters determined during the data 

collection and analysis step provided the values used in the model of system behavior. 

Table I lists the statistical distributions and their parameters foimd for the process 

operations of the pecan processing plant. When an entity arrives in the pecan simulation 

model at a node; e.g. cracker, random numbers are generated to determine the process 

parameters based on defined distribution. The random numbers were generated using the 

congruential method. A linear congruential method employs the following recursive 

equation; 
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Zj^i = (az, + 6) {mod c) i = 0,1,2, 

W+I ~ 

where Zq  is the seed value and r/ is the random number. Samples for normal 

distribution were generated by using a transformation of variables and sample rejection 

method. An Inverse transformation method was used to generate random sample from 

uniform and triangular distribution. Random samples from a Poisson distribution were 

generated by using the number of exponential samples in a unit interval. The seed number 

streams were held constant for comparisons and reproduction of results. 

Table 1: Statistical Distributions Used In the Simulation 

No. Process Variable Distribution and parameters 

1. General Inflow Normal, x = 5200, s = 350 

2. Preconditioning Process time Uniform, a = 720, b = 1440 

3. Derocker Process time Uniform, a = 2, b = 3 

4. Pasteurizer Process time Normal, x = 8, s = 0.50 

5. Water temp. Normal, x = 202, s = 5 

6. Meat Temp. Normal, x = 170, s = 10 

7. Cracker Efficiency Normal, x = 88, s= 5 

8. Crackdown Poisson, X = 1 

9. Fix time Normal, x = 2, s= 1 

10. Process time Normal, x = 5, s = 1 

11. Sheller Process time Normal, x= 3, s = 0.50 
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Table I: Cont. 

No. Process Variable Distribution and parameters 

12. % Shell Normal, x = 32, s = 6 

13. Resheller Process time Normal, x = 3, s = 0.50 

14. % Shell Normal, x = 12, s = 3 

15. Flow rate Normal, x = 1000, s = 80 

16. Halves Screen Process time Normal, x = 3, s = 0.5 

17. Flow rate Normal, x =3600, s = 400 

18. % Halves Normal, x = 81, s = 2 

19. % Large Normal, x = 50, s = 5 

20. Cutter/Sizing 1 Flow Rate Normal, x = 800, s = 80 

21. Process Time Normal, x = 3, s = 0.5 

22. % Medium Normal, x = 55, s = 20 

23. % Small Normal, x= 60, s = 15 

24. Cutter /Sizing 2 Flow Rate Normal, x= 800, s = 80 

25. Process Time Normal, x= 3, s = 0.5 

26 % Medium Normal, x= 55, s = 20 

27 % Small Normal, x = 60, s = 15 

28. Midget Sizing Flow Rate Normal, x= 300, s = 50 

29. Process Time Normal, x= 3, s = 0.5 

30. % Small Normal, x = 45, s = 5 

31. % Midget Normal, x= 70, s = 10 

32. Float Sizing 1 Flow Rate Normal, x= 800, s = 60 

33. Process Time Normal, x= 3, s = 0.5 

34. % Halves Normal, x= 20, s = 5 
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Table I: Cont. 

No. Process Variable Distribution and parameters 

35. % Large Normal, x=40, s = 8 

36. Float Sizing 2 Flow Rate Normal, x= 800, s = 60 

37. Process Time Normal, x= 3, s = 0.5 

38. % Medium Normal, x= 70, s = 12 

39. % Small Normal, x= 60, s = 10 

40. ESM-Halves Flow Rate Normal, x= 1800, s = 90 

41. % Rejected Normal, x = 20, s = 4 

42. ESM-Large Flow Rate Normal, x= 900, s = 45 

43. % Rejected Normal, x= 18, s = 5 

44. ESM-Medium Flow Rate Normal, x= 500, s = 25 

45. % Rejected Normal, x= 18, s = 5 

46. ESM-Small Flow Rate Normal, x= 200, s = 10 

47. % Rejected Normal, x= 15, s = 5 

48. ESM-Midget Flow Rate Normal, x= 1000, s = 80 

49. % Rejected Normal, x= 15, s = 5 

50. Float /dryer Flow Rate Normal, x= 500, s = 75 

51. Process Time Normal, x= 7.5, s = 2.5 

52. % Rejected Normal, x= 25, s = 5 

53. Gravity Table Flow Rate Normal, x= 200, s = 20 

54. Process Time Normal, x = 20, s = 5 

55. Packaging Flow Rate Normal, x= 3000, s = 500 

56. Process Time Normal, x= 12, s = 2 
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Statistical distributions were established after data collection or were management 

defined. However, all statistical parameters can be user defined by specifying the means 

and probability variables. The process flow patterns can also be specified in the user input 

data. This feature of the simulation model allows management to specify the destinations 

of products. Most processes were alterable and depended on various management 

parameters. The user interface allowed interaction with an input file of 137 variables. 

Specification of process parameters permits evaluation of the alternative proposed 

process scenarios of equipment setup and resource allocation. 

The second component of the pecan process model is a graphic user interface 

(GUI) written in Visual BASIC which permitted user specification of the input data file. 

As the simulation model was intended to be a real world model that could be used by 

pecan plant personnel, a user friendly data input system became obligatory. The user 

interface is a 32 bit Windows 95"^"^ and Windows application equipped with most 

standard file handling features. When a user opens a new file, a default data file appears 

on screen with default values for all 137 variables. Users can edit and modify the input 

file via pull down menus. When a process is "clicked" by the user, a dialogue box opens 

for variable editing. To ensure that the variable values lie in a reasonable range, 

protections are provided with dialogue boxes. Should the user enter an unacceptable 

number (for example, a negative value for process time or flow rate or some non numeric 

characters), these values will not be accepted by the program. A message/warning is 

displayed on screen to indicate the type of problem. Once the required editing is 



accomplished, the user saves the file before running the simulation. To run the 

simulation, the user can select the "run" option on the user interface and start the 

simulation without actually going into the details of background simulation. There is a 

tightly coupled interface between the GUI and simulation components in Visual SLAM™ 

and Visual BASIC. The whole package is named the Pecan Process Simulation Model 

(PPSM). The Visual BASIC code for PPSM is presented in Appendix D. 

3.4 Model Verification 

Model suitability was verified by determining that a simulation run is executing as 

intended, that is, according to specification. Model verification can be accomplished by 

reviewing data input and outputs and ensuring that no significant discrepancies exist 

between expected and observed model performances. This task was completed by 

reviewing the model input and output parameters with pecan plant personnel. The 

continuous interaction between the modeler and plant personnel resulted in the final 

model after numerous iterations. Model performance also was verified by comparing 

intermediate reports with actual process flows at various time steps and locations within 

the processing plant. The comparison showed that the model input and output flow 

pattern matched with system flow patterns. No discrepancies were found in system and 

model performances. 
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CHAPTER IV 

MODEL VALIDATION 

Validation of a simulation model involved determining whether the simulation 

model is a useful or reasonable representation of the system. Typically, validation is 

made with respect to requirements established during the problem formulation stage by 

e.xamining data inputs, model elements, subsystems, and interface points. The validation 

of pecan plant simulation model was done in two steps. First, the structure and operation 

of the system is compared to the structure and operation of the model. Second , the values 

of critical performance measures of the entire system and any identifiable subsystems 

were compared to the output of the model and its subsystems. 

4.1 Model Validation by Comparing Model Structure and Operation 

The Pecan Process Simulation Model (PPSM) was developed to evaluate the 

feasibility of process and equipment alternatives and to evaluate the impacts of various 

process scenarios of product flows and equipment allocations. Sessions with plant 

management, engineers, foremen, and process operators not only enabled the modeling 

process but also facilitated a continuous verification process. The structure and the 

operation of the model was verified at all stages. The pecan process flow has a comple.x 

network of recycling loops. The output from a number of processes was subject to 

management decisions for the next destination. The pecan flow was termed as customer 
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demand oriented by the plant management where process parameters were changed based 

on type of product required by the customer(s). All of these aspects of the structure of 

pecan process system were represented in PPSM. The model was tested, used and 

validated by data provided by the plant managers and engineers. 

4.2 Model Validation by Comparing Critical Performance Measures 

The validation second step was to compare the values of critical performance 

measures of the entire system and any identifiable subsystems with the output of the 

model and its subsystems. The values generated by the pecan process simulation model 

included equipment utilization, process delays, queues and bottlenecks, and quantities of 

final products in various categories. Although data was unavailable except for the final 

products, plant operators, engineers and managers provided estimates of equipment 

utilization, process delays, queues and bottlenecks for various process scenarios. 

Cracking was the front line process that determined the flows in most downstream 

processes. The nut cracking rate depended on the size of the nut. The size of the nuts 

varied from to {f inch. Different sizes of nuts were processed separately. Different 

sizes of nuts resulted in different scenarios of product outputs, resources utilization and 

process queues. Three typical plant operating scenarios for processing different nut sizes 

were suggested by the plant manager to validate the model. The scenarios were run with 

default parameters for all statistical distributions. The following sections detail the 

scenario. 
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4.2.1 Scenario # 1: 

The average nut size of 13/16 inches was processed one test week. The week 

started with no carry over pecans from the previous week. There was no cutting of pecan 

halves to fulfill the need for small sizes. The process required typical management flow 

routing decisions. Pecan output from the halves screen of sizes smaller than "Xarge" was 

routed for resizing to either cutter/sizing-1 or cutter/sizing-2. The medium and small 

pecan size output from these two sizing machines was directed to electronic sorting 

machines. Material rejected from manual sorting was processed in resheller. The 

destination for rejected halves from the ESM was the Float /dryer; from the Large ESM 

went to the cutter; and from other ESMs, output was sent to the work room. 

4.2.2 Scenario # 2: 

The average nut size of 12/16 inches was processed during the second test week. 

The process required typical management flow routing decisions as detailed above for 

scenario # 1. 

4.2.3 Scenario # 3: 

The average nut size of 11/16 inches was processed during test week three. The 

process scenario was also typical based on management flow routing decisions. However, 

due to less cracking capacity when processing a smaller nut size, management was forced 

to halt the pecan input several times to avoid the overflow from crackers surge. 
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Table 2: Simulated Production for Scenario # 1 

Pecan Size Class Run#l Run # 2 Run #3 Run # 4 Average 

Total pecan cracked 559,870 557,890 559,090 558,220 558,768 

Total lbs. Packed 202,500 202,500 202,500 201,000 202,125 

Total Halves produced 138,000 138,870 137,970 137,280 138.030 

Total large produced 23,840 23,450 22,770 23,070 23.283 

Total medium produced 25,110 24,950 26,290 24,900 25.313 

Total small produced 9,670 8,820 9,240 9,660 9.348 

Total midget produced 5,820 6,350 6,210 6,090 6,118 

Table 3: Simulated Production for Scenario # 2 

Pecan Size Class Run # 1 Run # 2 Run # 3 Run # 4 Average 

Total pecan cracked 507,310 506,870 508,990 507,960 507,782 

Total lbs. Packed 198,000 196,500 196,500 198,000 197,250 

Total Halves produced 138,210 137,280 137,340 138,420 137.813 

Total large produced 21,390 21,810 22,230 21,750 21,795 

Total medium produced 24,190 22,920 22,900 24,370 23,595 

Total small produced 8,700 8,920 8,550 8,210 8,595 

Total midget produced 5,490 5,510 5,460 5,180 5.410 
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Table 4: Simulated Production for Scenario # 3 

Pecan Size Class Run # 1 Run #2 Run # 3 Run #4 Average 

Total pecan cracked 409,740 406,080 410,290 410,610 409,180 

Total lbs. packed 192,000 193,500 193,500 193,500 193,125 

Total Halves produced 134,130 136,200 135,780 133,980 135,023 

Total large produced 18,480 18,600 18,060 18,870 18,503 

Total medium produced 24,880 25,000 25,620 25,920 25,355 

Total small produced 9,330 8,480 8,750 8,940 8,875 

Total midget produced 5,160 5,190 5,250 5,760 5J40 

A graphical comparison of the production increase due to pecan size is presented 

in Figure 6. It can be seen from the production trend that pecans and halves packed did 

not follow the same rate of increase as cracked pecans. This situation indicates some 

bottlenecks in the system. An overview of Figures 3, 4, and 5 pinpoints the bottlenecks in 

the system. When nut size 13 was processed, the queue continuously increased for 

manual sorting at tables. At the end of the week, the queue size was 130 batches or 

23,400 lbs. of pecan halves. This queue required at least 13 hours of manual sorting with 

6 tables. Sizing 1 or halves screen was found to be another bottleneck in this scenario. 

The graph shows a gradual queue buildup at sizing 1. Although the queue decreased at 

the end of the week after cracking stopped, it was not be eliminated before plant shut 

down. 
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Table 5: Comparison of Simulated and Actual Production 

Simulated 
Average 

Actual 
Average 

deviation 

Scenario # I 

Total pecans packed 202,125 225,000 -10.2% 

Total halves packed 138,030 148,000 -6.8% 

Scenario # 2 

Total pecans packed 197,250 208,500 -5.4% 

Total halves packed 137,813 155,000 -11.1% 

Scenario # 3 

Total pecans packed 193,125 204,000 -5.4% 

Total halves packed 135,023 145,800 -7.4% 

The comparison tabulated above shows that the model prediction was lower in all 

cases than the actual plant statistics. One reason for this trend was that in the real plant 

situation, foremen and supervisors constantly adjust devices and force labor to 

compensate to match inflows and outflows. The differences were greater when queues 

were building at various location. 

The simulation results for queues and bottlenecks were presented to plant 

management. Based on the plant experience with these scenarios, the General Manager of 

Santa Cruz Valley Pecan Shelling Plant confirmed the queue trends. This provided a 
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qualitative validation of the simulation results in addition to the quantitative validation 

tabulated above. 
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CHAPTER V 

TESTING SELECTED MANAGEMENT ALTERNATIVES 

Model simulation is a form of experimentation that involves asking decisions in a 

simulated environment, a laboratory setting that replicates real world conditions. 

Traditionally computer simulation techniques are utilized for quantifying productivity 

and assessing the feasibility of implementing new equipment and operating strategies. 

The simulation model provides statistics on equipment utilization and process delays 

leading to the identification of production bottlenecks. The pecan model, PPSM was also 

developed to provide a means of carrying out extensive investigations for defining long 

term operating practices which cold maximize productivity and profitability of the overall 

process. 

Two critical scenarios were proposed by the pecan plant management team. These 

alternatives were perceived to be critical to the "life" of the pecan processing industry. 

The first scenario tested the attempts of the plant to reduce the unwanted shell and 

improve meat color. The second alternative attempts to use a new high yielding, new size 

nut in order to gain higher, more competitive production efficiencies and higher output. 

This chapter details these three management alternatives tested by using PPSM. 
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5.1 Dual sorting of pecan halves 

Pecan quality measures are becoming more stringent and defined. Customers are 

seeking a higher quality product. One important quality measure is the number of shell 

pieces per 100 lbs of pecan halves. For a number of years only one shell piece per 100 

lbs. of pecan halves has been acceptable as an industry standard. However, some 

confectioners are now asking for a higher quality standard and are willing to pay a 

premium. Color is another quality measure in the pecan industry. Customers prefer 

lighter color pecan meat. 

The major process to separate the shell pieces and dark color meat from the final 

product is an infrared visual technology. An increasing need for lighter colors and fewer 

shell pieces is forcing the industry to improve its shelling process. One alternative under 

consideration at Santa Cruz Valley is dual sorting of pecan halves with the electronic 

sorting machines. The sorting machines are equipped with a very precise color depth 

adjustment. In the proposed scenario, two out of four ESMs, presently sorting halves, 

would be allocated for first run electronic sorting with an emphasis on shell separation. 

The product sorted from this process would then go to two other ESMs dedicated to an 

intense color sort. This dual sorting process would be used to obtain a better quality 

product based on less shell presence and lighter color. 

There were two ESM allocation options under consideration to perform the dual 

sorting. As detailed in chapter 3, nineteen sorting machines are installed at the pecan 
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plant. One large capacity ESM was dedicated for midget size pecans. The allocation of 18 

ESMs with the dual sorting option would be as follows: 

• ESM sorting halves 2 

• ESM sorting large 4 

• ESM sorting medium 4 

• ESM sorting small 6 

• ESM for halves second sorting 2 

This allocation did not make any changes in ESM allocation for pecan sizes other 

than halves. 

The second option for dual sorting would utilize a different ESM allocation. The 

proposed scheme would allocate 3 ESMs for first halves sorting and 2 ESMs for a second 

sorting. As this allocation would require one extra ESM for halves, one presently used for 

large pecan sorting would be dedicated to halves. The allocation of ESMs with this option 

would thus be : 

• ESM sorting halves 3 

• ESM sorting large 4 

• ESM sorting medium 3 

• ESM sorting small 6 

• ESM for halves second sorting 2 
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5.2 Processing of pecan nut size 14 

Pecan nuts are sized before they are sold to processors. Santa Cruz Valley plant 

mostly processes # 12 and #13 nut sizes. Occasionally, # 11 nuts also are processed. 

Although, there has been a new large size, high yield pecan nut available, the plant has 

not processed this nut. This nut could increase cracking capacity and yield more meat. 

The plant system was configured for smaller size nuts. A simulation which considered 

large size high yield nuts was proposed by the plant management team to assess 

bottlenecks, queue buildups and flow of the system. This information would enable the 

plant managers to determine the need for expansion or replacement of any existing 

process subsystems. 

Two scenarios were proposed for simulation. The first scenario was for a normal 

situation when nut size 14 (having 54% estimated yield) was used. No pecan halves were 

cut and processed to fiilfill the need for small sizes. The process involves typical 

management decisions for flow routing. 

The second scenario tested was a representation of a worst case situation, 

consideration of an immediate demand for small and midget size pecans. To fulfill this 

demand, processed pecans from storage were brought back to process for resizing and 

resorting. 
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CHAPTER VI 

SUMMARY OF RESULTS AND CONCLUSIONS 

The goal of the pecan industry, like other food processing industries is to deliver a 

high quality product at an affordable price while at the same time, permitting a reasonable 

profit. The nature of the industry, increasing competition from other tree nuts, and 

environmental and food quality regulations require adoption of new and improved 

technologies. This study was targeted to help pecan industry evaluate processing 

alternatives to achieve its goal of delivering high quality product. 

6.1 Establishment of Mathematical RelatioDships 

The first objective of this study was to develop mathematical relationships for 

each pecan processing operation. Statistical frequency distributions for variable 

parameters for each process were determined from data obtained by collecting sample 

data, by interviewing operators and engineers, and from historical data records. The 

statistical distributions for process parameters determined during the data collection and 

analysis step were used in the model of system behavior. The statistical relationships are 

discussed in chapter 3. Relationships for the key processes were: 

• General Pecan Inflow Normal distribution, x= 5200, s = 350 

• Preconditioning Uniform distribution, a = 720, b = 1440 
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• Pasteurizer Process time Normal distribution, x = 8, s = 0.50 

• Pasteurizer Water temp Normal distribution, x = 202, s = 5 

• Pasteurizer Meat Temp. Uormai distribution, x = 170, s= 10 

• Cracker Efficiency Normal distribution, x = 88, s = 5 

• Cracker crackdown Poisson distribution, x = 1 

• Halves Screen Flow rate Normal distribution, x =3600, s = 400 

• Halves Screen,% Halves Normal distribution, x = 81, s = 2 

• ESM-Halves , Flow rate Normal distribution, x = 1800, s = 90 

Table 1 presents a more complete list of statistical inputs to the model. 

6.2 PPSM Development 

Development, verification, and validation of the simulation model of the pecan 

shelling process (so as to evaluate key strategies of process and equipment setup) was the 

second objective of this research. A Pecan Process Simulation Model utilized the 

mathematical relationships established during this study. The model, PPSM has two 

major components- the simulation model programmed in Visual SLAM™ and Visual 

BASIC computer languages, and a graphical user interface programmed in Visual 

BASIC. The PPSM was equipped with an option permitting input of user defined 

parameters. The user specifications allowed simulation of the various proposed process 

scenarios of equipment, flows and resource allocation. Model verification involved 
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checking intermediate simulation reports with actual process flows at various time steps 

and locations within the processing plant. 

The PPSM first was validated by comparing model structure and operation with 

the structure and operation of the system. Then model outputs were compared with 

critical performance measures predicted by the model and observed at plant. Three typical 

process scenarios were used to perform this validation. The simulation of production in 

various categories matched within the 5-12% of actual plant production figures. The 

status of the process system in terms of queues, bottlenecks, and resources utilization 

determined by PPSM was also confirmed by the plant manager. 

6.3 Simulation of Critical Process Scenarios 

6.3.1 Halves Dual Sorting 

Simulation and evaluation of the impacts of two critical process scenarios was the 

third objective of this study. The first scenario consists of a management proposed plant 

configuration to reduce the presence of unwanted shells and improve the packaged nut 

meat color. As detailed in Chapter 5, two equipment allocation options were compared to 

determine the best option. 

Four simulation runs were conducted for each option. The summary report 

generated by simulation runs is attached with this document as Appendix H. A brief 

summary of production simulation is tabulated in Table 6. Figure 7 graphically presents 
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the scenarios of buggies utilization and queues status for the Cracker, Halves ESM, 

Sizing 1 and Manual Sorting processes. 

The Figure 7 shows continuous queues building for the first electronic sorting 

process of halves and cracker. The huge queue for electronic sorting could utilize the total 

queuing capacity of the buggies and create serious overflows. Manual sorting ran 

smoothly even though a queue was building during graveyard shift. This queue was 

cleared in the following shifts. The Figure 7 also shows a continuously increasing queue 

for the cracker. 

The results generated in the simulation of the second equipment setup option are 

presented in Appendix I. Various production classes of pecan simulated are summarized 

in Table 7. Figure 8 graphically presents the status of queues and resource utilization. 

Comparison of production results presented in Tables 6 and 7 shows that the first ESM 

allocation option yields less lbs. of packed pecans even though more nuts were cracked. 

Comparison of Figures 7 and 8 reveals the cause for this discrepancy. In the case of 

option # 1, the first electronic sorting became a bottleneck for final packed pecan 

production. The configuration proposed in the option # 2 cleared this queue, but yielded a 

queue at manual sorting. This queue was smaller compared to the queue generated by 

electronic sorting in option # 1. However, the problems due to this small queue 

intensified during the graveyard shift when this process was not working. The result was 

the filling of more than 225 buggies by the end of the week. This could cause a "buggy 
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crisis". The results indicate neither option provides a feasible solution without major 

equipment modifications and capital investments. 

Table 6: Simulated Production for Dual Sorting Option # 1 

Pecan Size Class Run#l Run #2 Run #3 Run # 4 Average 

Total pecan cracked 508400 509750 508160 509280 508.898 

Total lbs. packed 223500 223500 223500 222000 223125 

Total Halves produced 130560 129660 129780 129840 129.960 

Total large produced 40830 41130 41160 40530 40.913 

Total medium produced 34980 34980 34500 34530 34.748 

Total small produced 1980 1920 2280 1770 1.988 

Total midget produced 15150 15810 15780 15330 15,518 

Table 7: Simulated Production for Dual Sorting Option # 2 

Pecan Size Class Run # 1 Run # 2 Run #3 Run # 4 Average 

Total pecan cracked 504410 508360 505640 504850 505815 

Total lbs. packed 240000 240000 237000 241500 239625 

Total Halves produced 140010 139080 136980 139830 138,975 

Total large produced 41850 42090 41340 42060 41,835 

Total medium produced 39450 39060 39210 39210 39,233 

Total small produced 2280 2610 2520 2310 2,430 

Total midget produced 16410 17160 16950 18090 17,153 
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Option # 2 then was modified by increasing the number of manual sorting tables 

from 6 to 7. The new process, option # 3, was simulated and results are presented in 

Appendix J. Table 8 surrmiarizes the production simulation. The status of queues at 

critical processes and buggies utilization is presented in Figure 9. It can be seen from 

Table 8 that there is approximately 8% increase in final production compared to option # 

2. The status of queues presented in Figure 9 also reveals that there is no continuously 

increasing queue. The results showed that the third option is a viable option based on 

production output. No overflows or buggy crises exist. 

Table 8: Simulated Production for Dual Sorting Option # 3 

Pecan Size Class Run # 1 Run # 2 Run # 3 Run # 4 Average 

Total pecan cracked 506650 506520 506240 508330 506,935 

Total lbs. packed 261000 261000 261000 262500 261375 

Total Halves produced 160260 160680 160110 161160 160,553 

Total large produced 41310 40550 42030 42090 41,495 

Total medium produced 40230 39420 39750 39330 39,683 

Total small produced 2340 2400 2280 2430 2.363 

Total midget produced 16860 16950 16830 17490 17,033 
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However, there was nearly 50,000 lbs. more pecan packed in the second scenario. The 

increased quantity of pecan packed was due to the input of processed pecan halves input 

for resizing and reprocessing in second scenario. 

Figures 10 and 11 present the queues status for both the scenarios. It can be seen 

that the queue buildup trend was almost identical in both the cases. The cracker, a 

bottleneck in most of the scenarios, operated without any queue. However, there was a 

continuously increasing queue for manual sorting. The result of this queue was a "buggy 

crises" when no buggies were available after 78 hours. A detailed analysis of summary 

reports did not reveal any other process except manual sorting causing the "buggy 

crises". The results showed the potential for a production increase if capacity of manual 

sorting would be increased. The exact potential for production increase can be determined 

by going through an iterative simulation process using PPSM. 
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Table 9: Processing of Nut Size 14; Typical Case 

Pecan Size Class Run # 1 Run # 2 Run #3 Run # 4 Average 

Total pecan cracked 560,460 560,710 561,270 562,020 561,115 

Total lbs. packed 202,500 202,500 205,500 201,000 202,875 

Total Halves produced 138,870 138,120 139,830 137,970 138,698 

Total large produced 23,240 24,480 23,700 23,550 23.743 

Total medium produced 24,310 24,900 26,500 25,200 25,228 

Total small produced 9,900 8,840 9,450 8.720 9.228 

Total midget produced 6,150 6,120 6,000 5,460 5.933 

Table 10: Processing of Nut Size 14; Worst Case 

Pecan Size Class Run # 1 Run # 2 Run #3 Run # 4 Average 

Total pecan cracked 559,190 555,890 559,550 557,190 557,955 

Total lbs. packed 253,500 253,500 253,500 250,500 252750 

Total Halves produced 139,350 138,930 138,810 136,890 138.495 

Total large produced 23,370 23,610 23,520 22,310 23,203 

Total medium produced 52,340 53,590 53,020 52,610 52.890 

Total small produced 21,960 21,600 21,550 22,010 21,780 

Total midget produced 16,440 15,750 16,530 16,650 16,343 
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6.4 Conclusions 

This following conclusions correspond to the objectives contained in chapter one: 

1. Most flows in the system were found normally distributed with standard 

deviations ranging from 5% to 15% of mean values. 

2. Pecan process simulation model was developed, verified and validated. The 

statistics generated by PPSM included information on equipment utilization, 

process delays, queues and bottlenecks, and quantities of final products in various 

categories. The model predictions for plant production were 5-12% lower than 

actual production figures. 

3. The first process alternative evaluated using PPSM was for dual electronic sorting 

of pecan halves using ESMs to reduce shell pieces in the final product and ensure 

a lighter color product. Initially, two management configuration options were 

proposed for evaluation. In option # 1 ESMs performing the first visual sorting 

became bottlenecks. Major capital investments and plant reconfiguration would 

need to occur to carryout this plan. The simulation results for configuration option 

# 2 indicated that manual sorting would be a bottleneck yielding continuously 

increasing queue which would overfill all transport buggies. Another management 

configuration option was then proposed by adding a single manual sorter. Dual 

sorting was found to be a viable process alternative utilizing the third option for 

equipment allocation at pecan plant. All bottlenecks were then removed. This 

option holds great promise for reducing unwanted shells with no additional capital 



costs. An increase in packaged color quality can also be realized which leads to a 

premium selling price. 

4. The processing of larger sized high yield nuts was simulated to assess bottlenecks, 

queue buildups and flow of the system. Two processing scenarios were evaluated, 

a typical plant situation and a management-described-worst-situation. The 

simulation results showed increased capacity available for pecan cracking. The 

manual sorting process was again found to be a bottleneck in both the cases. 

There appears to be potential for increased plant capacity with this alternative. 

5. Simulation provides management an alternative, low risk, evaluation technique 

for testing new high capital plant configuration. 

6.5 Recommendations For Future Research 

In view of the research work carried out during this study, the following 

objectives can be set for the future research in the area of pecan process simulation and 

modeling: 

1. simulation of pecan crop harvesting , on-farm cleaning and sizing operations; 

2. inclusion of a pecan transportation system model from farm to plant; and 

3. development of a simulation model for pecan market trends and its integration 

with pecan process simulation model. 



APPENDIX A 

BASIC NETWORK NODES IN VISUAL SLAM 



94 

BASIC NETWORK NODES IN VISUAL SLAM 

The CREATE node is a method for creating entities for arrival or insertion into 

the network. The QUEUE node is used to model the complex decision process involved 

when an entity arrives to a service operation where the disposition of the entity is 

dependent upon the status of the server and the number entities already awaiting for the 

server in a queue. The TERMINATE node is used to delete entities from the network. 

The ASSIGN node is used to assign new or updated values to Visual SLAM variables. 

When a. entity arrives to an ASSIGN node, the assignments specified at the ASSIGN 

node are made. ACTIVITY branches represent explicit time delays for entities traversing 

the network. Service activities are used to represent machines, operators, and the like 

which can process a limited number of entities concurrently. Preceding a service 

activity, a buffer or waiting area is required which is accomplished through the use of a 

QUEUE node. Activities which model explicit delays but do not have a limit on the 

number of concurrent entities are referred to as regular activities. GOON nodes are used 

to separate activities and can model branching logic to route entities following the 

completion of an activity. Statistical information on entities and Visual SLAM variables 

is obtained through the use of the COLCT node. 

In a network model, an entity is advanced in accordance with the duration of 

activities. The flow of an entity is regulated by the status of servers. When a service 

activity is encountered, the entity waits in a queue for the server to become idle. Servers 
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are a particular type of resource that remain stationary, that is, a service activity is only 

associated with the entity while the entity is flowing through the branch that represents 

the service activity. Situations arise where a entity requires a resource for a set of 

activities. Visual SLAM provides the capability to model this situation through the 

definition of resource types. For each resource type, the number of units available to be 

allocated to entities is defined and referred as the capacity of the resource. An entity that 

requires a resource, multiple resources, or a resource that is a group of resources waits at 

an AWAIT node. When an entity arrives to an AWAIT node, it proceeds through it to 

the activity emanating fj-om the node if sufficient units of the resource are available. 

Otherwise, its flow is halted. A file is associated with the AWAIT node to maintain 

entities waiting for resources. An entity is removed firom the file associated with the 

AWAIT node when units of the resource required by the entity can be assigned to it. 

Regular activities follow an AWAIT node since resources are allocated to the entity for 

all their activities until they are released for reallocation at a FREE node. To allow an 

entity to acquire a resource currently allocated to an entity that has a lower priority, a 

PREEMPT node is employed. If a resource cannot be preempted, then the entity waits in 

a file prescribed at the PREEMPT node in a fashion similar to that for the AWAIT node. 

Resources are allocated to entities waiting in AWAIT and PREEMPT nodes in a 

prescribed order. This order is established through the use of a RESOURCE block. Also 

defined at the RESOURCE block is the initial capacity of the resource type. When an 

entity no longer requires the use of a resource, it is routed to a FREE node where a 
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specified number of units of the resource are freed (made available for reallocation). The 

PREEMPT and AWAIT nodes associated with the resource type are then interrogated to 

determine if the freed units can be allocated to waiting entities. The capacity of a resource 

type can be changed by routing an entity through an ALTER node. ALTER nodes are 

used to increase or decrease the level of availability and can be used to model resource 

level changes due to resource level changes due to machine maintenance, employee 

breaks and daily shifts. 
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APPENDIX B 

Visual SLAM Code for Pecan Process Simulation Model 
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Visual SLAM Code for Pecan Process Simulation Model 
Coded by 

Bashir Lakhani 

• Resources Definition************************************************* 

I. RESOURCE, I,Derocker, 1,{I}; 
2. RESOURCE, 2,Pastuerizer,l,{2}; 
3. RESOURCE, 3,Cracker.l,{3}; 
4. RESOURCE, 4,SheIler,l,{4}; 
5. RESOURCE, 5,ReshelIer,I,{5}; 
6. RESOURCE, 6,Sizingl,l,{6}; 
7. RESOURCE, 7,Sizing2,l,{7}; 
8. RESOURCE, 8,Sizing3,l,{8}; 
9. RESOURCE, 9,Sizing4,l,{9}; 
10. RESOURCE, 10,Sizing5,l,{10}; 
11. RESOURCE, 1 l,Sizing6,l,{11}; 
12. RESOURCE, 12,ESM_H,1,{I2}; 
13. RESOURCE, 13,ESM_L,1,{13}; 
14. RESOURCE, 14,ESM_M,1,{14}; 
15. RESOURCE, 15,ESM_S,1,{15}; 
16. RESOURCE. I6,ESM_Mg,l,{16}; 
17. RESOURCE, 19,Tables,0,{19}; 
18. RESOURCE, 20,BoxPack,120,{20}; 
19. RESOURCE, 21,Forklift,2,{2I}; 
20. RESOURCE, 22, Recovery, 1, {22}; 
21. RESOURCE, 23,Float,l.{23}; 
22. RESOURCE, 24,BigBuggy,125,{24}; 
23. RESOURCE, 25,SmaIIBuggy, 150, {25}; 
24. RESOURCE, 26,ESM_2H,1,{26}; 
; End Resource Definition 

25. Start: CREATE, 1,0.0,ATRIB[I ],648,1; 
26. ACTIVITY, I,„„"In-shell Pecan 
27. Conditioning: GOON, 1; 
28. ACTIVITY,2; 
29. Derocker_Que; AWAIT,l,{{Derocker,l} },ALL„NONE,l; 
30. ACTIVITY,3,l„„"Derocker"; 
31. Derocker_Free: FREE, {{Derocker, 1}}, I; 
32. ACTIVITY,4,USERF(2); 
33. Pastuerizer Que: AWAIT,2,{{Pastuerizer, 1}},ALL„NONE,I; 
34. ACTIVITY,?, l„„"Pastuerizer"; 
35. Pastuerizer_Free: FREE,{{Pastuerizer,I}},!; 
36. ACTIVITY,8,USERF(4); 
37. Initial_Flow: UNBATCH,RNORM(userf(l),O.I*userf(l)),I; 
38. ACTIVITY,9,„"Cracker_FIow"; 
39. ; 
40. Cracker_FIow: BATCH,0,RNORM(userf(5),0.1 *userf(5)), 1 ,LAST„YES, I; 

41. ACTIVITY, 12; 
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42. Cracker Que: AWAIT,3,{{Cracker,!}},ALL„NONE,l; 
43. ACTIVITY, 13,1; 
44. Cracker Free: FREE, {{Cracker, I}}, 1; 
45. ACTIVITY, 14,USERF(6); 
46. Cracker Open: UNBATCH,,!; 
47. ACTIVITY, 15; 
48. Cracked_Count: COLCT„NNCNT(!5)*10,"TotaI Pecan Cracked",,,,!; 
49. ACTIVITY„„"SheIIer_Flow"; 
50. Sheller_Flow: BATCH,0,RNORM(userf(7),0.1 »userf(7)), 1 ,LAST„YES, I; 
51. ACTIVITY, 16; 
52. Sheller_Que; AWAIT.4,{{Sheller,l} },ALL„N0NE,1; 
53. ACTIVITY, 17,1; 
54. Shel!er_Free: FREE,{{Slieller,l }},1; 
55. ACTIVITY,,,PROB(.005),"SweepToFIoat"; 
56. ACTIVITY,! 8,USERF(8)„"Sheller_Open"; 
57. SweepToFloat: GOON,!; 
58. ACTIVITY„„"Float_Flow"; 
59. ShelIer_Open: UNBATCH,, 1; 
60. ACTIVITY, 19„prob(USERF( 123)); 
6!. ACTIVITY„„"PEC AN_Z_ASSIGN_1 
62. ASSIGN, {{ATRIB[5],8}, {atrib[2],tnow}}, 1; 
63. ACTIVITY,2!,„"Counting"; 
64. PECAN_Z_ASSIGN_1; ASSIGN,{{atrib[2],mow}},l; 
65. ACTIVITY,20,„"Sizingl_Flow"; 
66. ; 
67. Sizing l_Flow; BATCH,0,RNORM(userf(9),0.15*userf(9)), 1 ,LAST„YES, 1; 
68. ACTIVITY,22; 
69. Sizing!_Que: AWAIT,6,{{Sizing!,!}},ALL„NONE,l; 
70. ACTIVITY,23,1; 
71. Sizingl Free: FREE,{{Sizing!,!}},!; 
72. ACTIVITY,24,USERF(10); 
73. Sizingl_Open: UNBATCH,, 1; 
74. ACTIVITY,25; 
75. G00N,1; 
76. ACTIVITY,33„prob(xx[5]); 
77. ACTIVITY„„"Sizingl_Go"; 
78. PECAN_N_ASSIGN_7: ASSIGN,{{ATRIBt5],8}},l; 
79. ACTIVITY,41,„"Buggy_Sl"; 
80. Sizingl_Go: ASSIGN,{{atrib[ 10], 1},{atrib[ 11 ],0}}, 1; 
81. ACTIVITY,26„PROB(userf(21)),"PECAN_N_ASSIGN_43"; 
82. ACTIVITY,27„prob(userf(22)),"PEC AN_N_ASSIGN_!"; 
83. ACTIVITY,28„prob(userf(23)),"PECAN_N_ASSIGN_2"; 
84. ACTIVITY,29„prob(userf(24)),"PECAN_N_ASSIGN_3"; 
85. ACTIVITY,30„prob(userf(25)),"PECAN_N_ASSIGN_4"; 
86. ACTIVITY,31 „prob(userf(26)),"PECAN_N_ASSIGN_5"; 
87. ACTIVITY,32„prob(userf{27)),"PECAN_N_ASSIGN_6"; 
88. PECAN_N_ASSIGN_43; ASSIGN,{{ATRJB[6],1},{ATRIB[5],1}},1; 
89. ACTIVITY,34,„"Dryer_Flow"; 
90. Dryer Flow; GOON, I; 

91. ACTIVITY„„"ESM_H_Flow"; 
92. PECAN_N_ASSIGN_1: ASSIGN,{{ATRIB[6],USERF(74)},{ATRIB[5],2}},!; 
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93. ACTIVITY,35,„"Buggy_Sr'; 
94. Buggy_SI: BATCH,ATRIB[5],30,1,LAST,,YES, 1; 
95. ACTIVITY,42,„"Si2ing_Go"; 
96. PECAN_N_ASSIGN_2: ASSIGN,{{ATRIB[6],USERF{75)},{ATRJB[5],3}},1; 
97. ACTI VITY,36,„"Buggy_S I 
98. PECAN_N_ASSIGN_3 "ASSIGN,{{ATRIB[6],USERF(76)},{ATRJB[5],4}}, I; 
99. ACTIVITY,37,„"Buggy_SI"; 
100. PECAN_N_ASSIGN_4; ASSIGN,{{ATRIB[6],USERF(77)},{ATRIB[5],5} },1; 
101. ACTIVITY,38,„"Buggy_Sr'; 
102. PECAN_N_ASSIGN_5: ASSIGN,{{ATRIB[5],6}},1; 
103. ACTIVITY,39,„"Buggy_Sl"; 
104. PECAN_N_ASSIGN_6: ASSIGN,{{ATRIB[5],7}},1; 
105. ACTIVlTY,40,„"Buggy_Sl"; 
106. ; 

107. ShellOutSet: CREATE,INF,0.0„INF,1; 
108. ACTIVITY; 
109. ASSIGN. {{xx[5],( 1 -userf( 123 )-userf( 103 )-0.005)/( 1 -userf( 123))}}. I; 
110. ACTIVITY„„"Finish"; 
1 1 1 .  ;  
112. Sizing3_Flow: BATCH,0,RNORM(userf(13),0.1*userf(13)),l,LAST„YES,l; 
113. ACTIVITY,64; 
114. Sizmg3_Que; AWAIT,8,{{Sizing3,l}},ALL„NONE,l; 
115. ACTIVITY,65.1; 
116. Sizing3_Free: FREE,{{Si2ing3,l}},l; 
117. ACTIVITY,66,USERF(14); 
118. Sizing3_0pen: UNBATCH„2; 
119. ACTIVITY„„"S_B_Free"; 
120. ACTIVITY,67,„"Sizing3_Go"; 
121. SizingS Go; ASSIGN,{{atrib[10],l},{atrib[l 1],0}},1; 
122. ACTIVITY,68„PROB(userf(29)); 
123. ACTIVITY,69„PROB(userf(30)),"PECAN_N_ASSIGN_8"; 
124. ACTIVITY,70„PROB(userf(31)),"PECAN_N_ASSIGN_9"; 
125. ACTIVITY,? l„PROB(userf(32)),"PECAN_N_ASSIGN_ 10"; 
126. ACTIVITY.72„PROB(userf(33)),"PECAN_N_ASSIGN_l 1"; 
127. ACTIVITY,73„PROB(userf(34)),"PECAN_N_ASSIGN_12"; 
128. ACTIVITY,74„PROB(userf(35)),"PECAN_N_ASSIGN_13"; 
129. ACTIVITY,75„PROB(userf(36)),"PECAN_N_ASSIGN_I4"; 
130. ASSIGN, {{ATRJB[6],USERF(83)},{ATRIB[5], I}}, 1; 
131. ACTIVITY,76; 
132. Buggy_S2: BATCH,ATRIB[5],30,1,LAST,,YES, 1; 
133. ACTIVITY,84,„"Sizing_Go"; 
134. PECAN_N_ASSIGN_8: ASSIGN,{{ATRIB[6],USERF(84)},{ATRIB[5],2}},1; 
135. ACTIVITY,77,„"Buggy_S2"; 
136. PECAN_N_ASSIGN_9: ASSIGN,{{ATRIB[6],USERF(85)},{ATRIB[5],3}}, 1; 
137. ACTIVITY,78,„"Buggy_S2"; 
138. PECAN_N_ASSIGN_10; ASSIGN,{{ATRIB[6],USERF(86)},{ATRIB[5],4}},1; 
139. ACTlVITY,79,„"Buggy_S2"; 
140. PECAN_N_ASSIGN_11: ASSIGN,{{ATRIB[6],USERF(87)},{ATRIB[5],5}},1; 
141. ACTIVITY,80,„"Buggy_S2"; 
142. PECAN_N_ASSIGN_I2: ASSIGN,{{ATRIB[5],6}},1; 
143. ACTIVITY,81,„"Buggy_S2"; 
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144. PECAN_N_ASSIGN_13: ASSIGN,{{ATRIB[5],7} },1; 
145. ACTIVITY,82,„"Buggy_S2"; 
146. PECAN_N_ASSIGN_14: ASSIGN,{{ATRIB[5],8} },1; 
147. ACTIVITY,83,„"Buggy_S2"; 
148. ; 
149. ToSmaIBuggy:UNBATCH„l; 
150. ACTIVITY,324; 
151. H_T0_SB:G00N,1; 
152. ACTIVITY,327,„"SmallBuggyGo"; 
153. ; 
154. Sizing5_Flow: BATCH,0,USERF(17),1,LAST„YES,1; 
155. ACTIVITY, 106; 
156. Sizing5_Que: AWAIT,10,{{Sizing5,I}},ALL„NONE,l; 
157. ACTIVITY, 107,1; 
158. Sizing5_Free: FREE,{{Sizing5,l}},1; 
159. ACTIVITY, 108,USEFIF( 18); 
160. Sizing5_Open: UNBATCH„2; 
161. ACTIVITY„„"S_B_Free"; 
162. ACTIVITY, 109; 
163. Sizing5_Go: ASSIGN,{{atrib[IO],l},{atrib[l I],0}},I; 
164. ACTIVITY,! lO„PROB(userf(37)),"PECAN_N_ASSIGN_44"; 
165. ACTIVITY,! 1 l„prob(userf(38)),"PECAN_N_ASSIGN_!5"; 
166. ACTIVITY,! 12„prob(userf(39)),"PECAN_N_ASSIGN_16": 
167. ACTIVITY.! !3„prob(userf(41)),"PECAN_N_ASSIGN_!8"; 
168. ACTIVITY,! 14„prob(userf(40)),"PECAN_N_ASSIGN_!7"; 
169. ACTIVITY, 115„prob(userf(42)),"PECAN_N_ASSIGN_19"; 
170. ACTIVITY,! 16„prob(userf(43)),"PECAN_N_ASSIGN_20"; 
171. ACTIVITY. 117„prob(userf(44)),"PECAN_N_ASSIGN_2r'; 
172. PECAN_N_ASSIGN_44; ASSIGN,{{ATRIB[6],USERF(93)},{ATRIB[5],!}},!; 
173. ACTIVITY,118,„"Buggy_S3"; 
174. Buggy_S3: BATCH,ATRIB[5],30,I,LAST„YES,1; 
175. ACTIVITY, 126,„"Sizing_Go"; 
176. PECAN_N_ASSIGN_15: ASSIGN,{{ATRIB[6],USERF(94)},{ATRIB[5],2}},1; 
177. ACTIVITY, 119,„"Buggy_S3"; 
178. PECAN_N_ASSIGN_ 16: ASSIGN,{{ATRIB[6],USERF(95)},{ATRIB[5],3}}, 1; 
179. ACTIVITY, 120,„"Buggy_S3"; 
180. PECAN_N_ASSIGN_ 18: ASSIGN,{{ATRIB[6],USERF(96)},{ATRIB[5],4}}, 1; 
181. ACTIVITY, 12 l,„"Buggy_S3": 
!82. PECAN_N_ASSIGN_17: ASSIGN,{{ATRJB[6],USERF(97)}, {ATRIB[5],5}}, 1; 
183. ACTIVITY, !22,„"Buggy_S3": 
184. PECAN_N_ASSIGN_19: ASSIGN,{{ATRIB[5],6}},!; 
185. ACTIVITY, 123,„"Buggy_S3"; 
186. PECAN_N_ASSIGN_20: ASSIGN,{{ATRIB[5],7}},1; 
187. ACTIVITY, 124,„"Buggy_S3"; 
188. PECAN_N_ASSIGN_2!: ASSIGN,{{ATRIB[5],8}},1; 
189. ACTIVITY, 125,„"Buggy_S3"; 
190. ; 
191. SmallBuggyGo: BATCH,0,18,1 ,LAST„YES, 1; 
192. ACTIVITY,325; 

193. SmallBuggyOn: AWAIT,25,{{SmallBuggy, 1}},ALL„NONE, 1; 
194. ACTIVITY,326,„"Finis!i"; 
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195. ; 
196. HalvesArrival: CREATE,userf(71 ),0.0„2,1; 
197. ACTIVITY,„tnow'=0; 
198. ACTIVITY„„"PECAN_Z_ASSIGN_2"; 
199. ASSIGN, {{xx[4],userf(70)}}, 1; 
200. ACTIVITY„„"Finish"; 
201. PECAN_Z_ASSIGN_2: ASSIGN,{{xx[4],0}},l; 
202. ACTIVITY„„"Fmish"; 
203. ; 
204. BuggyOn; GOON,2; 
205. ACTIVITY„„"ToSmalBuggy"; 
206. ACTIVITY,294; 
207. GOON,l; 
208. ACTIVITY,308„NRUSE(24)1=0; 
209. ACTIVITY,309,„"Finish"; 
210. BuggyFree: FREE,{{BigBuggy,l}},l; 
211. ACTIVITY,295,„"Finish"; 
212. ; 

213. PecanIN: CREATE,xx[3],userf(69),ATRIB[l],INF,l; 
214. ACTIVITY,„xx[4]=0; 
215. ACTIVITY„„"PecanInRate"; 
216. ASSIGN,{{xx[3],1000}},l; 

217. ACTIVITY„„"Finish"; 
218. PecanlnRate: lJNBATCH,xx[4], 1; 
219. ACTIVITY; 
220. ASSIGN, {{.xx[3],l}},l; 
221. ACTIVITY„„"Sizing2_Flow"; 
222. ; 
223. Sizing Go: GOON,l; 
224. ACTIVITY, 149„ATRIB[5]<=5; 
225. ACTIVITY, 150„ATRIB[5]>5,"BuggyOpen 1 
226. G00N,2; 
227. ACTIVITY,311 ,„"BuggyGo"; 
228. ACTIVITY,292; 
229. GOON,l; 
230. ACTIVITY, 151 „ATRIB[6]= 1 ,"Sorting"; 
231. ACTIVITY, 152„ATRIB[6]!=1 ."Resizing"; 
232. BuggyOpen I: UNBATCH,, 1; 
233. ACTIVITY, 153,„"Counting"; 
234. ; 
235. Sizing2_Free: FREE,{{Sizing2,l}},!; 
236. ACTIVITY,45,USERF(I2); 

237. Sizing2_0pen: UNBATCH„2; 
238. ACTIVITY„„"S_B_Free"; 
239. ACTIVITY,46; 
240. Sizing2_Go; ASSIGN,{{atrib[10],l},{atrib[ll],0}},l; 
241. ACTIVITY,47„PROB(userf(45)); 
242. ACTIVITY,48„prob(userf(46)),"PECAN_N_ASSIGN_22" 
243. ACTIVITY,49„prob(userf(47)),"PECAN_N_ASSIGN_23" 
244. ACTIVITY,50„prob(userf(48)),"PECAN_N_ASSIGN_24" 
245. ACTIVITY,51„prob(userf(49)),"PECAN_N_ASSIGN_25" 



246. ACTIVITY,52„prob(userf(50)),"PECAN_N_ASSIGN_26"; 
247. ACTIVITY,53„prob(userf(51 )),"PECAN_N_ASSIGN_27"; 
248. ACTIVITY,54„prob(userf(52)),"PECAN_N_ASSIGN_28"; 
249. ASSIGN, {{ATRIB[6],USERP(78)} ,{ATRIB[5],!}},!; 
250. ACTIVITY,55; 
251. buggy_s4; BATCH,ATRIB[5],30,1,LAST,,YES, 1; 
252. ACTIVITY,63,„"Sizing_Go"; 
253. PECAN_N_ASSIGN_22: ASSIGN,{{ATRIB[6],USERF(79)},{ATRIB[5],2}},1; 
254. ACTIVITY,56,„"Buggy_S4"; 
255. PECAN_N_ASSIGN_23: ASSIGN, {{ATRIB[6],USERF(80)}, {ATRIB[5],3}}, 1; 
256. ACTIVITY,57,„"Buggy_S4"; 
257. PECAN_N_ASSIGN_24; ASSIGN,{{ATRIB[6],USERF(8l)},{ATRIB[5],4} },1; 
258. ACTIVITY,58,„"Buggy_S4"; 
259. PECAN_N_ASSIGN_25: ASSIGN,{{ATRIB[6],USERF(82)},{ATRIB[5],5}},1; 
260. ACTIVITY,59,„"Buggy_S4"; 
261. PECAN_N_ASSIGN_26: ASSIGN,{{ATRIB[5],6}},I; 
262. ACTIVITY,60,„"Buggy_S4"; 
263. PECAN_N_ASSIGN_27: ASSIGN,{{ATRIB[5],7}},1; 
264. ACTIVITY,61,„"Buggy_S4"; 
265. PECAN_N_ASSIGN_28: ASSIGN,{{ATRIB[5],8}},1; 
266. ACTIVITY,62,„"Buggy_S4"; 
267. ; 
268. Sizing2_Flow: BATCH,0,RNORM(userf( 11 ),0.1 »userf( 11)), 1 ,LAST,.YES, 1: 
269. ACTIVITY,43; 
270. Sizing2_Que: AWAlT,7,{{Sizing2,l }},ALL,5.BALK(Sizing3_Que),l; 
271. ACTIVITY,44,1 „"Sizing2_Free"; 
272. ; 
273. CREATE, 144,84„5,1; 
274. ACTIVITY; 
275. TableOn: ALTER,Tables,+l,l; 
276. ACTIVITY„96; 
277. TablesOff: ALTER,Tables,-1,1; 
278. ACTIVITY„„"Finish"; 
279. ; 
280. Sizing4_Go: ASSIGN,{{atrib[10],l},{atrib[l 1],0}},1; 
281. ACTIVITY,89„PROB(userf(53)); 
282. ACTIVITY,90„prob(userf(54)),"PECAN_N_ASSIGN_29"; 
283. ACTIVITY,91„prob(userf(55)),"PECAN_N_ASSIGN_30"; 
284. ACTIVITY,92„prob(userf(56)),"PECAN_N_ASSIGN_31"; 
285. ACTIVITY,93„prob(userf(57)),"PECAN_N_ASSIGN_32"; 
286. ACTIVITY,94„prob(userf(58)),"PECAN_N_ASSlGN_33"; 
287. ACTIVITY,95„prob(userf(59)),"PECAN_N_ASSIGN_34"; 
288. ACTIVITY,96„prob(userf(60)),"PECAN_N_ASSIGN_35"; 
289. ASSIGN, { { ATRIB[6],USERF(88)},{ ATRIB[5], 1}}, I; 
290. ACTIVITY,97; 
291. Buggy_S5: BATCH,ATRIB[5],30,1,LAST,,YES, 1; 
292. ACTIVITY, 105,„"Sizing_Go"; 
293. PECAN_N_ASSIGN_29: ASSIGN,{{ATR1B[6],USERF(89)},{ATRIB[5],2}},1; 
294. ACTIVITY,98,„"Buggy_S5"; 
295. PECAN_N_ASSIGN_30: ASSIGN,{{ATR1B[6],USERF(90)},{ATRIB[5],3}}, 1; 
296. ACTIVITY,99,„"Buggy_S5"; 
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297. PECAN_N_ASSIGN_31: ASSIGN, {{ATRIB[6],USERF(91)}, {ATRJB[5],4}}, 1; 
298. ACTIVITY, 100,„"Buggy_S5"; 
299. PECAN_N_ASSIGN_32: ASSIGN,{{ATRJB[6],USERF(92)},{ATRIB[5],5}},I: 
300. ACTIVITY, 101,„"Buggy_S5"; 
301. PECAN_N_ASSIGN_33: ASSIGN,{{ATRIB[5],6}},1; 
302. ACTIVITY,I02,„"Buggy_S5"; 
303. PECAN_N_ASSIGN_34: ASSIGN,{{ATRJB[5],7}},1; 
304. ACTIVITY, 103,„"Buggy_S5"; 
305. PECAN_N_ASSIGN_35: ASSIGN,{{ATRIB[5],8}},1; 
306. ACTIVITY, 104,„"Buggy_S5"; 
307. ; 
308. Sizing4_Flow: BATCH,0,RNORM(userf(15),0.1 •userf( 15)), 1 .LAST,,YES, 1; 
309. ACTIVITY,85; 
310. Sizing4_Que: AWAIT,9,{{Sizing4,l}},ALL„NONE,l: 
311. ACTIVITY,86,1; 
312. Sizing4_Free: FREE,{{Sizing4,1}}, 1; 
313. ACTIVITY,87,USERF(16); 
314. Sizing4_0pen: UNBATCH„2; 
315. ACTIVITY„„"S_B_Free"; 
316. ACTIVITY,88,„"Sizing4_Go"; 
317. ; 
318. S_B_Free:GOON.l; 
319. ACTIVITY,322„atrib[10]=2,"SBuggyFree"; 
320. ACTIVITY,323,„"Finish"; 
321. ; 
322. SBuggyFree: GOON,I; 
323. ACTIVITY,315; 
324. SBuggyToFree; BATCH,0,18,1 ,LAST„YES, 1; 
325. ACTIVITY,316; 
326. S Bug Free: FREE,{{SmallBuggy,l}},l; 
327. ACTIVITY,317,„"Finish"; 
328. ; 
329. Sizing6_Flow: BATCH,0,RNORM(userf(l 9),0.1 •userf( 19)), 1 ,LAST„YES, 1; 
330. ACTIVITY, 127; 
331. Sizing6_Que: AWAIT,1 l,{{Sizing6,l}},ALL„N0NE,l; 
332. ACTIVITY, 128,1 „"Sizing6_Free"; 
333. ; 
334. Sizing6_Free: FREE,{{Sizing6,l}},l; 
335. ACTIVITY, 129,USERF(20); 
336. Sizing6_0pen: UNBATCH„2; 
337. ACTIVITY„„"S_B_Free"; 
338. ACTIVITY, 130,„"Sizing6_Go"; 
339. Sizing6_Go; ASSIGN,{{atrib[10],l},{atrib[ll],0}},l; 
340. ACTIVITY, 131 „PROB(userf(61)); 
341. ACTIVITY, 132„prob(userf(62)),"PECAN_N_ASSIGN_36"; 
342. ACTIVITY, 133„prob(userf(63)),"PECAN_N_ASSIGN_37"; 
343. ACTIVITY, I34„prob(userf(64)),"PECAN_N_ASSIGN_38"; 
344. ACTIVITY, 135„prob(userf(65)),"PECAN_N_ASSIGN_39"; 
345. ACTIVITY, 136„prob(userf(66)),"PECAN_N_ASSIGN_40"; 
346. ACTIVITY, 137„prob(userf(67)),"PECAN_N_ASSIGN_41 
347. ACTIVITY, 138„prob(userf(68)),"PECAN_N_ASSIGN_42"; 
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IDS 

ASSIGN,{{ATRIB[6],USERF(98)},{ATRIB[5],1}},1; 
ACTIVITY, 139; 
Buggy_S6: BATCH,ATRIB[5],30,1 ,LAST„YES, 1; 
ACTIVITY, 147,„"Sizing_Go"; 
PECAN_N ASSIGN_36: ASSIGN,{{ATRIB[6],USERF(99)},{ATRIB[5],2}},1; 
ACTIVITYTI 40,„"Buggy_S6"; 
PECAN_N_ASSIGN_37: ASSIGN,{{ATRIB[6],USERF( 100)},{ATRIB[5],3}}, 1; 
ACTIVITYTI 41 ,„"Buggy_S6"; 
PECAN_N_ASSIGN_38: ASSIGN,{{ATRIB[6],USERF( 101)},{ATRIB[5],4}}, 1; 
ACTIVITY, I42,„"Buggy_S6"; 
PECAN_N_ASSIGN_39: ASSIGN,{{ATRIB[6],USERF(102)},{ATRIB[5],5}},1; 
ACTIVITY, 143,„"Buggy_S6"; 
PECAN_N_ASSIGN_40: ASSIGN,{{ATRIB[5],6} },1; 
ACTIVITY, 144„,"Buggy_S6"; 
PECAN_N_ASSIGN_4I: ASSIGN,{{ATRIB[5],7}},1; 
ACTIVITY. l45,„"Buggy_S6"; 
PECAN_N_ASSIGN_42: ASSIGN. {{ATRIB[5],8}}, 1; 
ACTIVITY, 146,„"Buggy_S6"; 

Resizing: UNBATCH., 1; 
ACTIVITY; 
PECAN_B_ASSIGN_I: ASSIGN,{{atrib[ 14], 1}}, 1; 
ACTIVITY,272„atrib[6]=2,"Sizing2_Flow"; 
ACTIVITY,273„atrib[6]==3,"Sizing3_Flow"; 
ACTIVITY,274„atrib[6]==4,"Sizing4_Flow"; 
ACTIVITY,275„atrib[6]=5,"Sizing5_Flow"; 
ACTIVITY,276„atrib[6]=6,"Sizing6_FIow"; 
ACTIVITY,312,„"Sorting"; 

BuggyGo: G00N,1; 
ACTI VITY,291 „atrib[ 14]!=1; 
ACTIVITY,310,„"Finish"; 
BuggyBusy: AWAIT.24,{{BigBuggy, 1}},ALL„NONE, 1; 
ACTIVITY,293,„"Finish"; 

TabIe_Flow: BATCH,0.RNORM(30,4), 1 ,LAST„YES, 1; 
ACTIVITY, 197; 
Tables_Sort: AWAIT, 19, {{Tables, 1}},ALL„NONE, 1; 
ACTIVITY, 198,1; 
FREE, {{Tables, 1}},1; 
ACTIVITY, 199; 
ASSIGN,{{atrib[13],atrib[13]+l}},l; 
ACTIVITY; 
UNBATCH,, 1; 
ACTIVITY; 
Q_Check_Go: ASSIGN, {{atrib[ 10], 1}}, 1; 
ACTIVITY,200„PROB(userf( 104)),"Table_Reject"; 
ACTIVITY,201; 
GOON,2; 
ACTIVITY; 
ACTIVITY,318,„"SBuggyFree"; 



399. Q Check; GOON, 1; 

400. ACTIVITY,„atrib[5]=l: 
401. ACTIVITY„„"Pack Que"; 
402. GOON,l; 
403. AC'nVITY,280,„"Pack_Que"; 
404. ACTIVITY,28 l,„"Tables_Go"; 
405. ACTIVITY,282,„"Sizmg2_Flow"; 
406. ACTIVITY,283,„"sorting"; 
407. 
408. ESM PASSED: GOON, 1; 
409. ACTIVITY; 
410. ASSIGN,{{atrib[13],0},{atrib[3],tnow}},l; 
411. ACTIVITY,19I; 
412. TabIes_Go: GOON,l; 
413. ACTIVITY, 195„ATRIB[5]= 1; 

414. ACTIVITY, 196,„"Q_Check_Go"; 
415. G00N,1; 
416. ACTIVITY„„"Table_FIow"; 
417. » 

418. Pack_Que: AWAIT,20,{{BoxPack,I}},ALL„NONE, 1; 
419. ACTIVITY,259,1; 
420. Pak_free: FREE, {{BoxPack, 1}}, 1; 
421. ACTIVITY,260; 
422. Weigher: GOON,l; 
423. ACTIVITY,26I; 
424. Box: BATCH,ATRIB[5],3,1 ,LAST„YES, 1; 
425. ACTIVITY,262: 
426. Packing: GOON, 1; 
427. ACTIVITY,263; 
428. Pallet: BATCH,0,50.1 ,FIRST„YES, I; 
429. ACTIVITY,264; 
430. Fork_Que; AWAIT,21,{{Forklift, 1}KALL„NONE,I; 
431. ACTIVITY,265,I; 
432. Fork_Fre; FREE,{{Forklift, I}}, 1; 
433. ACTIVITY,266,15; 
434. Storage I: UNBATCH,,!; 
435. ACTIVITY,267; 
436. Box_open: UNBATCH,, 1: 
437. ACTIVITY,268; 
438. Total_product: COLCT„NNCNT(268)»10,"Total Lbs. Packed' 
439. ACTIVITY,269,„"Counting"; 
440. 
441. Counting: UNBATCH, 10,1; 
442. ACTIVITY,277„atrib[5]!=8; 
443. ACTIVITY,278„atrib[5]=8; 
444. GOON, I; 
445. ACTIVITY,279; 
446. G00N,1; 
447. ACTIVITY,216„atrib[5] =1; 

448. ACTIVITY,217„atrib[5]=2,"PECAN COLCT 1"; 
449. ACTIVITY,2I8„atrib[5]==3,"PECAN COLCT 2"; 



450. ACTIVITY,219„atrib[5]=4,"PECAN_COLCT_3 
451. ACTIVITY,220„atrib[5]=5,"PECAN_COLCT_4"; 
452. ACTIVITY,221 „atrib[5i=6,"PEC AN_C0LCT_5"; 
453. ACTIVITY,222„atrib[5i==7,"PECAN_COLCT_6"; 
454. ACTIVITY,223„atrib[5j=8,"PECAN_COLCT_7"; 
455. ACTIVITY,224„atrib[5i=9,"PECAN_COLCTJ"; 
456. COLCT„nncnt(216),"Total Halves Production",,,, 1; 
457. ACTIVITY,270,„"PercentYield"; 
458. PercentVield: ASSIGN,{{XX[1],NNCNT(277)/NNCNT(279)}}, 1; 
459. ACTIVITY; 
460. YieldReport: COLCT„XX[l],"Percentage Yield",,,, 1; 
461. ACTIVITY„„"PecanProcessed"; 
462. PECAN_COLCT_ 1: COLCT„nncnt(217),"Total Large Production",,,, 1; 
463. ACTIVITY; 
464. COLCT„tnow-atrib[I],"Lg, Time in system",,,, 1; 
465. ACTIVITY,27I,„"Finish"; 
466. PECAN_C0LCT_2: C0LCT„nncnt(218),"Total Medium Production",,,, I; 
467. ACTIVITY; 
468. COLCT„mow-atrib[ 1 ],"Med, Time in system",,,, 1; 
469. ACTIVITY,225,„"Finish"; 
470. PECAN_C0LCT_3: COLCT„nncnt(219),"Total Small Production",,,, 1; 
471. ACTIVITY; 
472. COLCT„mow-atrib[ 1 ],"Sm, Time in system",,,, 1; 
473. ACTIVITY,226,„"Finish"; 
474. PECAN_C0LCT_4; COLCT„nncnt(220),"TotaI Midget Production",,,, 1; 
475. ACTIVITY; 
476. COLCT„tnow-atrib[ 1 ],"Mg, Time in system",,,, 1; 
477. ACTIVITY,227,„"Finish"; 
478. PECAN_C0LCT_5: COLCT.,nncnt(221),"Total Granule Production",,,,!; 
479. ACTIVITY,228,„"Finish"; 
480. PECAN_C0LCT_6: COLCT„nncnt(222),"Total Fine Production",,,, 1; 
481. ACTIVITY,229,„"Finish"; 
482. PECAN_C0LCT_7: COLCT„nncnt(223),"Total Shell Production",,,, 1; 
483. ACTIVITY; 
484. COLCT„tnow-atrib[2],"Shell,Time after cracking",,,, 1; 
485. ACTIVITY,230,„"Finish": 
486. PECAN_COLCT_8: COLCT„nncnt(224),"Total Oil Stock Production".,,, 1 
487. ACTIVITY,231 ,„"Finish"; 
488. ; 
489. ESM_Reject: GOON,l; 
490. ACTIVITY,206; 
491. G00N,1; 
492. ACTIVITY,207„ATRIB[7]=1; 
493. ACTIVITY,208„ATRIB[7]=2,"Resheller"; 
494. ACTIVITY,209„ATRIB[7]=3,"Recovery"; 
495. ACTIVITY,210„ATRIB[7]=4,"Float"; 
496. Cutter. GOON, 1; 
497. ACTIVITY,21 l,„"Sizing3_Flow"; 
498. ACTIVITY,212,„"Sizing2_Flow"; 

499. Resheller: G00N,1; 
500. ACTIVITY,213,„"Resheller_Flow"; 
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501. Recovery: GOON, 1; 
502. ACTIVITY,214,„"Recovery_FIow"; 
503. Float: GOON, 1; 
504. ACTIVITY,215,„"Float_Flow"; 
505. ; 
506. sorting: GOON,2; 
507. ACTIVITY, 154; 
508. BuggyOpen2: UNBATCH,,!; 
509. ACTIVITY, 156,, ATRIB[5]==1; 
510. ACTIVITY, 157„ATRIB[5]=2,"ESM_L_Flow"; 
511. ACTIVITY, 158„ATRIB[5]=3,"ESM_M_Flow"; 
512. ACTIVITY, 159„ATRIB[5i==4,"PECESM_S_Flow"; 
513. ACTIVITY, 160,, ATRIB[5]=5,"ESM_Mg_Flow"; 
514. ESM_H_Flow: BATCH,0,RNORM(userf( 126),0.05*userf( 126)), 1 ,LAST,,YES, 1; 
515. ACT1VITY,161; 
516. ESM_H_Que: AWAIT, 12,{{ESM_H,1}},ALL.,N0NE,1; 
517. ACTIVITY, 166,1; 
518. ESM_H_Free: FREE,{{ESM_H,1}},1; 
519. ACTIVITY,171; 
520. UNBATCH,, 1; 
521. ACTIVITY, 176; 
522. ASSIGN,{{atrib[10],2},{atrib[ll],l},{atrib[7],userf(l05)}},2; 
523. ACTIV1TY,328,„"H_T0_SB"; 
524. ACTIVITY,297,„"PECAN_B_GOON_2"; 
525. PECAN_B_GOON_2: G00N,1; 
526. ACTIVITY, 181 „prob(userf( 117)),"ESM_REJECT"; 
527. ACTIVITY, 182,„"HalvesSorted"; 
528. ESM_L_Flow: BATCH,0,RNORM{userf( 127),0.1 •userf( 127)), 1 ,LAST„YES, 1; 
529. ACTIVITY, 162; 
530. ESM_L_Que: AWAIT,13,{{ESM_L,1}},ALL„N0NE,1; 
531. ACTIVITY, 167,1; 
532. ESM_L_Free: FREE,{{ESM_L,1}},1; 
533. ACTIVITY, 172; 
534. UNBATCH,, 1; 
535. ACTIVITY, 177; 

536. ASSIGN,{{atrib[7],userf(106)K{atrib[l l],l},(atrib[10],2}l,2; 
537. ACTIVITY,300,„"BuggyToFree"; 
538. ACTIV1TY,301; 
539. GOON,l; 
540. ACTIVITY, 183„prob(userf(l 18)),"ESM_REJECT"; 
541. ACTIVITY, 184,„"ESM_PASSED"; 
542. ESM_M_FIow: BATCH,0,RNORM(userf( 128),0.1 *userf( 128)), 1 ,LAST„YES, I; 
543. ACTIVITY, 163; 
544. ESM_M_Que: AWAIT,14,{{ESM_M,l}},ALL„NONE,l; 
545. ACTIVITY, 168,1; 
546. ESM_M_Free: FREE,{{ESM_M,1}},1; 
547. ACTIVITY, 173; 
548. UNBATCH,, 1; 
549. ACTIVITY, 178; 
550. ASSIGN,{{atrib[7],userf(107)},{atrib[l l],l},{atrib[10],2}},2; 
551. ACTIVITY,302,„"BuggyToFree"; 
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ACTIVITY,303; 
GOON, I; 
ACTIVITY, 185„prob(userf( 119)),"ESM_REJECT"; 
ACTIVITY, 186,„"ESM_PASSED"; 
PECESM_S_FIow: BATCH,0,RNORM(userf( I29),0.1 *user{( 129)), 1 ,LAST„YES, 1; 
ACTIVITY, 164; 
ESM_S_Que; AWAIT,15,{{ESM_S, 1}} ,ALL„NONE, I; 
ACTIVITY, 169,1; 
ESM_S_Free: FREE,{{ESM_S,1}},1; 
ACTIVITY, 174; 
UNBATCH„1; 
ACTIVITY, 179; 
ASSIGN, {{atrib[7],userf( 108)}, {atrib[ 11 ]. 1}, {atrib[ 10],2}} ,2; 
ACTIVITY,304,„"BuggyToFree"; 
ACTIVITY,305; 
G00N,1; 
ACTIVITY, 187„prob(userf( 120)),"ESM_IIEJECT"; 
ACTIVITY, 188,„"ESM_PASSED"; 
ESM_Mg_Flow: BATCH,0,RNORM(userf( 130),0.1 •userf( 130)), 1 ,LAST„YES, 1; 
ACTIVITY, 165; 
ESM_Mg_Que: AWAIT, 16, {{ESM_Mg, I}} ,ALL„NONE, I; 
ACTIVITY, 170,1; 
ESM_Mg Free: FREE,{{ESM Mg,l}},l; 
ACTIVITY, 175; 
UNBATCH„1; 
ACTIVITY, 180; 
ASSIGN, {{atrib[7],userf( 109)}, {atrib[ 11 ], 1}, {atrib[ 10],2}} ,2; 
ACTIVITY,306,„"BuggyToFree"; 
ACTIVITY,307; 
G00N,1; 
ACTIVITY, 189„prob(userf( 121 )),"ESM_REJECT"; 
ACTIVITY, 190,„"ESM_PASSED"; 

Table_reject: ASSIGN, {{atrib[8],userf( 122)}}, 1; 
ACTIVITY; 
ASSIGN,{{ATRIB[5],9}},2; 
ACTIVITY,313,„"Counnng"; 
ACTIVITY,3 l4,„"SBuggyFree"; 

HalvesSorted: GOON, 1; 
ACTIVITY,284„userf(72)=0,"ESM_Passed"; 
ACTIVITY,285„userf(72)=l; 

ESM_2H_FIow: BATCH,0,RNORM(userf( 131 ),0.1 *userf( 131)), 1 ,LAST„YES, 1; 
ACTIVITY,286,1; 
ESM_2H_Que: AWAIT,26,{{ESM_2H,1 }}.ALL„N0NE,1; 
ACTIVITY,287,1; 
ESM_2H_Free: FREE,{{ESM_2H,1 }},1; 
ACTIVITY,288; 
UNBATCH„1; 
ACTIVITY,289„prob(userf(117)),"Sizing2_Flow"; 
ACTlVITY,290,„"ESM_Passed"; 



603. ; 
604. BuggyToFree: GOON,I; 
605. ACTIVITY,298; 
606. BigBuggyToFree: BATCH,0,30,I,LAST„YES,I; 
607. ACTIVITY,299,„"BuggyOn"; 
608. ; 
609. Float_Flow: BATCH,0,RNORM(userf)[l I4),0.15*userf(l 14)),I,LAST„YES,1; 
610. ACTIVITY,246; 
611. Float_Que: AWAIT,23,{{Float,l}},ALL„NONE,l; 
612. ACTIVITY,247,1; 
613. Float_Free: FREE,{{Float,!}},!; 
614. ACTI VITY,248,USERF( 115); 
615. Float_open: UNBATCH„1; 
616. ACTIVITY,249; 
617. ASSIGN, {{atrib[ 10], 1}, {atrib[ 11 ], 1}}, 1; 
618. ACTIVITY,250„prob(userf( 116)); 
619. ACTIVITY,251 ,„"Sizing5_FIow"; 
620. ASSIGN,{{ATRIB[5],8}},2; 
621. ACTI VITY,319,„"SBuggyFree"; 
622. ACTIVITY,252,„"Counting"; 
623. ; 
624. PecanProcessed: COLCT„nncnt(279),"Pecan Completed Process",,,, 1; 
625. ACTIVITY; 
626. COLCT„tnow-atrib[ 1 ],"Half,Time in system",,,, 1; 
627. ACTIVITY; 
628. COLCT„tnow-atrib[2],"Half,Time after cracking",,,, 1; 
629. ACTIVITY,„mow<700,"Finish"; 
630. ACTIVlTY„„"EntityCount"; 
631. ; 
632. EntityCount; COLCT„(NNCNT(9)*10)-NNCNT(279),"Entities currently in the system" 
633. ACTIVITY; 
634. Finish; TERMINATE,INF; 
635. ; 
636. Resheller_Flow; BATCH,0,RNORM(userf( 110),0.1*userf(l 10)),1,LAST„YES,1; 
637. ACTIVITY,232; 
638. ResheIler_Que; AWAIT,5,{{ReSheller,l}},ALL„N0NE,l; 
639. ACTIVITY,233,1; 
640. ResheUer_Free; FREE,{{ReSheller,U},l; 
641. ACTIVITY,234„prob(userf( 111)); 
642. Resheller open; UNBATCH,, I; 
643. ACTIVITY,235; 
644. ASSIGN,{{atrib[IO],l},{atrib[ll],l}},l; 
645. ACTI VITY,236„prob(userf( 124)); 
646. ACTIVITY,237,„"Sizingl_Flow"; 
647. ASSIGN,{{ATRIB[5],8}}.1; 
648. ACTIVITY,320,„"SBuggyFree"; 
649. ACTIVITY,238,„"Counting"; 
650. ; 
651. Recovery_Flow; BATCH,0,RNORM(userf( 112),0.1*userf(l 12)),1,LAST„YES,1; 

652. ACTIVITY,239; 
653. Recovery Que; AWAIT,22,{{Recovery, 1}},ALL„N0NE,1; 



654. 
655, 
656, 
657, 
658, 
659. 
660. 
661. 
662. 
663. 
664. 

I l l  

ACTIVITY,240,1; 
Recovery_Free: FREE,{{Recovery,!}},!; 
ACTIVITY,241,USERF(113); 
Recovery_Open: UNBATCH,, 1; 
ACTIVITY,242; 
ASSIGN, {{atrib[ 10], I}, {atrib[ II ], 1}}, I; 
ACTI VITY,243„prob(userf( 125)); 
ACTIVITY,244,„"Si2ing2_FIow"; 
ASSIGN, {{ATRIB[5],9}} ,2; 
ACTIVITY,321 ,„"SBuggyFree"; 
ACTIVITY,245,„"Counting"; 
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APPENDIX C 

Visual BASIC Code for Pecan Process Simulation Model 
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Visual BASIC Code for Pecan Process Simulation Model 
Coded by 

Bashir Lakhani 

; This program has been written to provide user input data to Pecan Process 
; Simulation Model 
Option Explicit 
Dim VS As VSLAM 
Public Sub ConnectO 
Set VS = CreateObject("AweSim.VSLAM") 
End Sub 

Public Sub DisConnectQ 
Set VS = Nothing 

End Sub 
Public Function (JSERF(Code As Long, Ent As VSENTITY) As Double 

Open "c:\Program Files\Pecan\awesim.dat" For Random As # 1 
Dim iw As Integer 
For iw = I To 19 

Get # 1, iw, Process_V(iw) 
Next 
Close #1 
Select Case Code 
Case I 

USERF = CInt(Process_V(l).Third_V / 60) 
Case 2 

USERF = Process_V(2).First_V 
Case 3 

USERF = Process_V(3).Second_V 

Case 4 
USERF = CInt(Process_V(3).First_V / 60) 

Case 5 
If Process_V(l).Second_V = II Then 

USERF = 54 

Elself Process_V(l).Second_V = 12 Then 
USERF = 67 

Elself Process_V( I ).Second_V = 13 Then 
USERF = 82 

Elself Process_V( I ).Second_V = 14 Then 
USERF = 97 

End If 
Case 6 

USERF = I 

Case 7 
USERF = CInt(Process_V(4).Second_V / 60) 

Case 8 
USERF = Process_V(4).First_V 

Case 9 
USERF = CInt(Process_V(9).Fifteen_V / 60) 



Case 10 
USERF= Process_V(9).First_V 

Case 11 
USERF= CInt(Process_V(IO).Fifteen_V / 60) 

Case 12 
USERF= Process_V( 10).First_V 

Case 13 
USERF= CInt(Process_V( 1 l).Fifteen_V / 60) 

Case 14 
USERF= F>rocess_V( 11 ).First_V 

Case 15 
USERF= CInt(Process_V(12).Fifteen_V / 60) 

Case 16 
USERF= Process_V( 12).First_V 

Case 17 
USERF= CInt(Process_V(13).Fifteen_V! 60) 

Case 18 
USERF= Process_V( 13 ).First_V 

Case 19 
USERF = CInt(Process_V(14).Fifteen_V / 60) 

Case 20 
USERF = Process_V(14).First_V 

* Process_V(9).Second_V 

* Process_V(9).Third_V 

* Process_V(9).Fourth_V 

* Process_V(9).Fifth_V 

* Process_V(9).Sixth_V 

* Process_V(9).Seventh_V 

* Process_V(9).Eight_V 

* Process_V(9).Nine_V 

* Process_V( 11 ).Second_V 

* Process_V(l l).Third_V 

* Process_V(l l).Fourth_V 

* Process_V(l l).Fifth_V 

* Process_V(l l).Sixth_V 

* Process_V( 11 ).Seventh_V 

Case 35 

Case 21 
USERF = 0.01 

Case 22 
USERF = 0.01 

Case 23 
USERF = 0.01 

Case 24 
USERF = 0.01 

Case 25 
USERF = 0.01 

Case 26 
USERF = 0.01 

Case 27 
USERF = 0.01 

Case 28 
USERF = 0.01 

Case 29 
USERF = 0.01 

Case 30 
USERF = 0.01 

Case 31 
USERF = 0.01 

Case 32 
USERF = 0.01 

Case 33 
USERF = 0.01 

Case 34 
USERF = 0.01 



USERf = 0.0 

Case 36 
USERP = 0.0 

Case 37 
USERF = 0.0 

Case 38 
USERF = 0.0 

Case 39 
USERF = 0.0 

Case 40 
USERF = 0.0 

Case 41 
USERF = 0.0 

Case 42 
USERF = 0.0 

Case 43 
USERF = 0.0 

Case 44 
USERF = 0.0 

Case 45 
USERF = 0.0 

Case 46 
USERF = 0.0 

Case 47 
USERF = 0.0 

Case 48 
USERF = 0.0 

Case 49 
USERF = 0.0 

Case 50 
USERF = 0.0 

Case 51 
USERF = 0.0 

Case 52 
USERF = 0.0 

Case 53 
USERF = 0.0 

Case 54 
USERF = 0.0 

Case 55 
USERF = 0.0 

Case 56 
USERF = 0.0 

Case 57 
USERF = 0.0 

Case 58 
USERF = 0.0 

Case 59 
USERF = 0.0 

Case 60 
USERF = 0.0 

Process, 

Process, 

Process, 

Process, 

Process, 

Process, 

Process, 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process 

Process, 

Process, 

Process, 

Process 

Process, 

Process 

Process 

Process 

Process, 

Process 

(II 

( I I  

(13 

(13 

(13 

(13 

(13 

(13 

(13 

(13 

(10 

(10 

(10 

(10 

(10 

(10 

(10 

(10 

(12 

(12 

(12 

(12 

(12 

(12 

(12 

(12 

.EightV 

.Nine_V 

.SecondV 

.Third_V 

.FourthV 

.Fifth_V 

•SixthV 

.SeventhV 

.Eight_V 

.Nine_V 

.SecondV 

.Third_V 

.Fourth_V 

.Fifth_V 

.Sixth_V 

.SeventhV 

.Eight_V 

.Nine_V 

.SecondV 

.Third_V 

).Fourth_V 

.Fifth_V 

.Sixth_V 

).Seventh_V 

).Eight_V 

).Nine_V 



Case 61 
USERF= 0.01 * Process_V(14).Second_V 

Case 62 
USERF= 0.01 * Process_V(14).Third_V 

Case 63 
USERF= 0.01 * Process_V(14).Fourth_V 

Case 64 
USERF= 0.01 * Process_V(14).Fifth_V 

Case 65 
USERF= 0.01 * Process_V(14).Sixth_V 

Case 66 
USERF= 0.01 * Process_V(14).Seventh_V 

Case 67 
USERF= 0.01 * Process_V(14).Eight_V 

Case 68 
USERF= 0.01 * Process_V(14).Nine_V 

Case 69 
' Time for first pecan in from storage hour no 
USERF = Process_V(I).Fourth_V * 6 

Case 70 
'Flow rate of pecan from storage for cutting 
USERF = CInt(Process_V(l).Fifth_V / 60) 

Case 71 
If Process_V(l).Sixth_V o 0 Then 

USERF = Process_V(l).Sixth_V * 6 
Else 

USERF = 1 

End If 
Case 72 

If Process_V(15).Fourth_V o 0 Then 
USERF = 1 

Else 
USERF = 0 

End If 
Case 73 

USERF= Process_V(9).Ten_V 
Case 74 

USERF= Process_V(9).Eleven_V 
Case 75 

USERF= Process_V(9).Twelve_V 
Case 76 

USERF= Process_V(9).Thirteen_V 
Case 77 

USERF= Process_V(9).Fourteen_V 
Case 78 

USERF= Process_V(10).Ten_V 
Case 79 

USERF= Process_V( 10).Eleven_V 
Case 80 

USERF= Process_V(10).Twelve_V 
Case 81 



USERF= 

Case 82 
USERF= 

Case 83 
USERF= 

Case 84 
USERF= 

Case 85 
USERF= 

Case 86 
USERF= 

Case 87 
USERF= 

Case 88 
USERF= 

Case 89 
USERF= 

Case 90 
USERF= 

Case 91 
USERF= 

Case 92 
USERF= 

Case 93 
USERF= 

Case 94 
USERF= 

Case 95 
USERF= 

Case 96 
USERF= 

Case 97 
USERF= 

Case 98 
USERF= 

Case 99 
USERF= 

Case 100 
USERF= 

Case 101 
USERF= 

Case 102 
USERF= 

Case 103 
USERF= 

' USERF= 

Case 104 
USERF= 

Case 105 
USERF= 

Case 106 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

Process_V 

ProcessV 

ProcessV 

ProcessV 

ProcessV 

Process_V 

ProcessV 

Process V 

10 

10 

1 1  

1 1  

1 1  

1 1  

1 1  

12 

12 

12 

12 

12 

13 

13 

13 

13 

(13 

(14 

(14 

(14 

(14 

(14 

.Thirteen_V 

.FourteenV 

.Ten_V 

.Eleven_V 

.Twelve_V 

•ThirteenV 

.FourteenV 

.Ten_V 

.Eleven_V 

.Twelve_V 

.ThirteenV 

.FourteenV 

.Ten_V 

•ElevenV 

.Twelve_V 

.Thirteen_V 

•FourteenV 

).Ten_V 

).Eleven_V 

).Twelve_V 

).Thirteen_V 

).Fourteen_V 

0.01 • Process_V(l).First_V 
= 0.52 

0.01 • Process_V(8).First_V 

Process_V( 15).Third_V 
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USERF = Process_V(l6).Third_V 
Case 107 

USERF = Process_V(17).Third_V 
Case 108 

USERF = Process_V(18).Third_V 
Case 109 

USERF = Process_V(19).Third_V 
Case 110 

USERF = CInt(Process_V(5).Second_V / 60) 
Case 111 

USERF = Process_V(5).First_V 
Case 112 

USERF = CInt(Process_V(6).Second_V / 60) 
Case 113 

USERF = Process_V(6).First_V 
Case 114 

USERF = CInt(Process_V(7).Second_V / 60) 
Case 115 

USERF = Process_V(7).First_V 
Case 116 

USERF = 0.01 • Process_V(7).Third_V 
Case 117 

USERF = 0.01 • Process_V(15).Second_V 
Case 118 

USERF = 0.01 * Process_V(16).Second_V 
Case 119 

USERF = 0.01 * Process_V(17).Second_V 
Case 120 

USERF = 0.01 * Process_V(18).Second_V 
Case 121 

USERF = 0.01 * Process_V(19).Second_V 
Case 122 

USERF = Process_V(8).Second_V 
Case 123 

USERF = 0.01 • Process_V(4).Third_V 
Case 124 

USERF = 0.01 * Process_V(5).Third_V 
Case 125 

USERF = 0.01 * Process_V(6).Third_V 
Case 126 

USERF = CInt(Process_V(l5).First_V • 832 / 60) 
Case 127 

USERF = CInt(Process_V(16).First_V *416/60) 
Case 128 

USERF = CInt(Process_V(17).First_V • 208 / 60) 
Case 129 

USERF = CInt(Process_V(18).First_V * 100 / 60) 
Case 130 

USERF = CInt(Process_V(19).First_V * 60 / 60) 
Case 131 

USERF = CInt(Process_V(15).Fourth_V • 832 / 60) 



Case 132 
USERF = 0 

Case 133 
USERF = 0 

Case 134 
USERF = 0 

Case 135 
USERF = 0 

End Select 

End Function 
Public Type Pecan 

First_V As Single 
Second V As Integer 
Third_V As Single 
Fourth_V As Single 
Fifth_V As Single 
Sixth_V As Single 
Seventh V As Single 
Eight_V As Single 
Nine V As Single 
Ten V As Integer 
Eleven_V As Integer 
Twelve_V As Integer 
Thirteen V As Integer 
Fourteen_V As Integer 
Fifteen_V As Single 

End Type 
Public Process_V(l To 19) As Pecan 
Public Sub MainQ 

End Sub 

Public Const YES = 1 
Public Const NO = 0 
Public Const OK = 0 
Public Const MAXCOL = 256 
Public Const SD_MAXSTREAM = 100 
Public Const SD_FILENUM_CAL = - I 
Public Const SD_EVENT_UNKNOWN = 0 
Public Const SD_EVENT_NETNODESTART = 
Public Const SD_EVENT_USER = 2 
Public Const SD_EVENT_NULL = 3 
Public Const SD_EVENT_MONITOR = 4 
Public Const SD_EVENT_RAW = 5 

Public Const SD_EVENT_ANIMATION = 6 
Public Const SD_EVENT_DEBUGGER = 7 
Public Const SD_TRACE_UNKNOWN = 0 
Public Const SD TRACE NETNODE START 



Public Const SD_TRACE_NETNODE_END = 2 
Public Const SD_TRACE_NETACT_START = 3 
Public Const SD_TRACE_NETACT_END = 4 
Public Const SD_TRACE_CONTROL_START = 5 
Public Const SD_TRACE_CONTROL_END = 6 
Public Const SD_TRACE_USER_START = 7 
Public Const SD_TRACE_USER_END = 8 
Public Const SD_TRACE_INTERNAL_START = 9 
Public Const SD_TRACE_rNTERNAL_END = 10 
Public Const SD_TRACE_SIM_START = 11 
Public Const SD_TRACE_SIM_END = 12 
Public Const SD_TRACE_REFRESH = 13 
Public Const SD_WHERE_UNKNOWN = 0 
Public Const SD_WHERE_NET_WAIT = 1 
Public Const SD_WHERE_EVENT_SCHEDULE = 
Public Const SD_WHERE_EVENT_PROCESS = 3 
Public Const SD_WHERE_LIST = 4 
Public Const SD_WHERE_BATCH = 5 
Public Const SD_WHERE_FREE = 6 
Public Const SD_WHERE_WAITrNG_REL = 7 
Public Const SD_WHERE_WAITING_STOPA = 8 
Public Const LS_CONST = 1 
Public Const LS_HPINCR = 512 
Public Const EROK = 0 
Public Const ERJNVARG = 1 
Public Const ERNOTLIST = 2 
Public Const ER2MANY = 3 
Public Const ERNOMEM = 4 
Public Const SUFILE_FIFO = 1 
Public Const SUFILE_LIFO = 2 
Public Const SUFILE_LIST = 3 
Public Const SUFILE_HEAP = 4 
Public Const SUF[LE_TREE = 5 
Public Const SUFILTER_GT = 1 
Public Const SUFILTER_GE = 2 
Public Const SUFILTER_LT = 3 
Public Const SUFILTER LE = 4 
Public Const SUFILTER_EQ = 5 
Public Const SUFILTER_NE = 6 
Public Const SUFILTER_DOUBLE = 1 
Public Const SUFILTER_LONG = 2 
Public Const SUFILTER_STRING = 3 
Public Const STATE_BEYONDPOSX = 2 
Public Const STATE_POSITIVEX = 1 
Public Const STATE_NOX = 0 
Public Const STATE_NEGATIVEX = - I 
Public Const STATE_BEYONDNEGX = -2 
Public Const SD_REPTYP_TOTAL = 10 
Public Const SD_EXPR_LONG = I 
Public Const SD_EXPR_DOUBLE = 2 
Public Const SD EXPR STRING = 3 
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Public Const NT_UNKNOWN = 0 
Public Const NT_ACCUMULATE = I 
Public Const NT_ACTIVITY = 2 
Public Const NT_SERVICE = 3 
Public Const NT_ALTER = 4 
Public Const NT_ASSIGN = 5 
Public Const NT_AWAIT = 6 
Public Const NT_BATCH = 7 
Public Const NT_CLOSE = 8 
Public Const NT_COLCT = 9 
Public Const NT_CREATE = 10 
Public Const NT_DETECT = 11 
Public Const NT_ENTER = 12 
Public Const NT_EVENT = 13 
Public Const NT_FREE = 14 

Public Const NTIGATE = 15 

Public Const NT_GOON = 16 
Public Const NT_MATCH = 17 
Public Const NT_OPEN = 18 
Public Const NT PREEMPT = 19 
Public Const NT_QUEUE = 20 
Public Const NT READ = 21 
Public Const NT_RESOURCE = 22 
Public Const NT_SELECT = 23 
Public Const NT_TERMINATE = 24 
Public Const NT_UNBATCH = 25 
Public Const NT_WRITE = 26 
Public Const NT_ACTINST = 27 
Public Const NT_SERVICEINST = 28 
Public Const SUCON_CONTrNUOUS = I 
Public Const SUCON_DISCRETE = 2 
Public Const SUCON_OBSERVED = 3 
Public Const SUORIENT_HORIZ = 1 
Public Const SUORIENT_VERT = 2 
Public Const SUCOLOR_WHITE = 0 
Public Const SUCOLOR_BLUE = I 
Public Const SUCOLOR_RED = 2 
Public Const SUCOLOR_PINK = 3 
Public Const SUCOLOR_GREEN = 4 
Public Const SUCOLOR_CYAN = 5 
Public Const SUCOLOR_YELLOW = 6 
Public Const SUCOLOR_BLACK = 7 
Public Const SUCOLOR_DRKGRAY = 8 
Public Const SUCOLOR_DRKBLUE = 9 
Public Const SUCOLOR_DRKRED = 10 
Public Const SUCOLOR_DRKPINK = 11 
Public Const SUCOLOR_DRKGREEN = 12 
Public Const SUCOLOR_DRKCYAN = 13 
Public Const SUCOLOR_BROWN = 14 
Public Const SUCOLOR_LTGRAY = 15 
Public Const SURD RATE = 1 
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Public Const SURD_DURATION = 2 
Public Const SUORDER_FIFO = 1 
Public Const SUORDER_LIFO = 2 
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APPENDIX D 

Visual BASIC Code for Pecan Process Simulation Model Graphic User 
Interface 



Visual BASIC Code 
for 

Pecan Process Simulation Model Graphic User Interface 
Coded by 

Bashir Lakhani 

This code is written in Microsoft™ Visual BASIC. 
'Wednesday, March 12, 1997 

Private Sub cmdOK_ClickO 
About = 0 

Unload frmAbout 
End Sub 

Private Sub Form_Load() 

End Sub 

Private Sub cmdOK_CIick() 
If IstESM.Listlndex = 0 Then 

ESM_GO(PV_lndex) = "Cutter" 
Elself IstESM.Listlndex = 1 Then 

ESM_GO(PVJndex) = "Resheller" 
Elself IstESM.Listlndex = 2 Then 

ESM_GO(PV_Index) = "Recovery Room" 
Elself IstESM.Listlndex = 3 Then 

ESM_GO(PV_Index) = "Float" 
End If 
If IsNumeric(txtNumber.Text) = True And IsNumeric(txtRejected.Text) = True _ 
And IsNumeric(txtsecond.Text) Then 

If txtNumber.Text < 0 Or txtRejected.Text < 0 _ 
Or txtsecond.Text < 0 Then 

MsgBox "Please Enter values greater than zero.", 48, "Input Values" 
Elself txtNumber.Text > 20 Or txtsecond.Text > 20 Then 
MsgBox "Number of ESM is not correct!", 48, "ESM" 
Elself txtRejected.Text > 100 Then 
MsgBox "Rejected cannot be more than 100%!", 48, "Rejected from ESM" 

Else 
ESM_No(PV_lndex) = txtNumber.Text 
RejectPer(PV_lndex 3) = txtRejected.Text 
Dest_ESM(PV_Index) = IstESM.Listlndex + 1 
frmESM.Hide 
ESM_update 
ESm_D_Update 

End If 
Else 

MsgBox "These entries require numerical values.", 48, "Input Values" 
End If 
If PVIndex = 1 Then 

ESM 2 No = txtsecond.Text 



ESM_update 
End If 

End Sub 

IMvate Sub Listl CIickQ 

End Sub 

Private Sub Form_Load() 
IstESM.Addltem "Cutter" 
IstESM-Addltem "Resheller" 
IstESM-Addltem "Recovery" 
IstESM.Addltem "Float" 
' IstESM.Listlndex = 0 

End Sub 

Private Sub cmdCancel_CIick() 
fhnFlow.Hide 

End Sub 

Private Sub cmdOK_Click() 

Dim i As Integer 
'If PV Index = 8 Then PV Index = 5 
New_index = PV Index - 1 
If New jndex <= 2 Then txtShell.Text = 0 
If IsNumeric(txtFlowRate.Text) = True And IsNumeric(txtProcessTime.Text) = True 
And IsNumeric(txtShell.Text) = True Then 

If txtFlowRate.Text < 10000 And txtFlowRate.Text > 0 _ 
And txtProcessTime.Text < 60 And txtProcessTime.Text > 0 And _ 
txtShell < 100 Then 

FlowR(New_index) = txtFlowRate.Text 
ProcessTCNewindex) = txtProcessTime.Text 
If New_index > 2 Then PerShelI{New_index - 2) = txtShell.Te.xt 
fhnFlow.Hide 
Flow_update 

Elself txtFlowRate.Text <= 0 And txtProcessTime.Text <= 0 Then 
MsgBox "Please Enter values greater than zero.", 48, "Input Values" 

Elself txtFlowRate.Text > 10000 Then 
MsgBox "Flow rate cannot exceed 10000 lbs per minute !", 48, "Flow rate" 

Elself txtShell.Text > 100 Then 

MsgBox "Shell out cannot exceed from 100 %!", 48,"% Shell Out" 
Else 

MsgBox "Process time cannot exceed one hour!", 48, "Process Time" 

End If 
Else 

MsgBox "These entries require numerical values.", 48, "Input Values" 
End If 
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End Sub 

Option Explicit 
Public awesim As String 
F*ublic Dirty As Boolean 
Public AFile As String 
Public Response As String 

Private Sub Form_ClickO 
' Dim RowNumber As Integer 
' For RowNumber = I To 8 

grdPecan.Row = RowNumber 

grdPecan.Text = ProcessVariabIe(RowNumber).FlowR 
grdPecan.Row = RowNumber + I 
grdPecan.Text = ProcessVariabIe(RowNumber).ProcessT 

' Next 

End Sub 

Private Sub Form_Load() 
grdPecan.Left = 850 
grdPecan.Top = 250 
'grdPecan.Height = 0.9 • ScaleHeight 
•grdPecan. Width = 6900 
grdPecan.Rows = 95 ' Set rows and columns. 
grdPecan.Cols = 5 
grdPecan.ColWidth(O) = 400 
grdPecan.ColWidth(l) = 2400 
grdPecan.ColWidth(2) = 2300 
grdPecan.ColWidth(3) = 600 

grdPecan.ColWidth(4) = 1400 

gridcoll 
gridcol2 
gridcol3 
gridcol4 
gridcol5 
Dirty = False 

End Sub 

Private Sub Form_Resize() 
' txtEdit.Height = ScaleHeight 
' txtEdit. Width = ScaleWidth 

grdPecan.Height = 0.9 • ScaleHeight 
grdPecan. Width = 6900 

' grdPecan.ColWidth(O) = 400 
• grdPecan.ColWidth(l) = 2000 
' grdPecan.ColWidth(2) = 3000 
' grdPecan.ColWidth(3) = 3000 



End Sub 

Private Sub grdPecan_RowColChange() 
Dirty = True 

End Sub 

Private Sub mnuFileClose_Click() 
If Dirty = True Then 

FileClose 
If Response = vbCancel Then Exit Sub 

End If 
Unload fhnPecan 
FileStatus = 0 

End Sub 

Private Sub mnuFiIeExit_ClickO 
If Dirty = True Then 

FileClose 
If Response = vbCancel Then Exit Sub 

End If 
End 

End Sub 

Private Sub mnuFileNew_Click() 
If Dirty = True Then 

FileClose 
If Response = vbCancel Then Exit Sub 

End If 
Unload frmPecan 
FileStatus = 0 

'Open "c:\Program Files\pecan\pecan.dat" For Random As # 1 
'Dim iw As Integer 
'For iw = I To 16 
' Get # 1, iw, Process_V(iw) 

"Next 
'Close #1 
AFile = "c:\Program Files\pecan\pecan.dat" 
ReadFromFile (AFile) 
DataRead 
fhnPecan.Caption = "Unnamed" 
' FileStatus = 1 

frmPecan.Show 
End Sub 

Public Sub mnuFileOpen_Click() 
On Error GoTo ErrHandler 
If Dirty = True Then 

FileClose 
If Response = vbCancel Then Exit Sub 

End If 
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FileStatus = 0 

dlgeditShowOpen 

'On Error GoTo ErrHandler 
AFile = dlgedit.filename 
If AFile o "" Then 

ReadFromPile (AFile) 
DataRead 
frmPecan.Caption = AFile 
FileStatus = 1 
Unload frmPecan 
frmPecan.Show 

Else 
Exit Sub 

End If 
ErrHandler; 

Exit Sub 
End Sub 

Private Sub mnuFilePrint_Click() 
Dim BeginPage, EndPage, NumCopies, i. J' dlgPrint-CancelError = True 
On Error GoTo ErrHandler 
dlgPrint-ShowPrinter 
BeginPage = dlgPrint-FromPage 
EndPage = dlgPrint.ToPage 
NumCopies = dlgPrint.Copies 
For i = 1 To NumCopies 

For J = BeginPage To EndPage 
PagePrint (J) 
Printer.NewPage 

Next 
Printer.EndDoc 
Next 

ErrHandler: 
Exit Sub 

End Sub 

Private Sub mnuFileRun_Click() 
If Dirty = True Then 

MsgBox "Please save input file before running the simulation.", 48, "Input Values" 
Else 

DataTo Write 
WriteToFile ("c:\program Files\Pecan\awesim.dat") 
awesim = Shell("c;\Awesim\bin\awesim.exe", 1) 
SendKeys "%F0", True 
SendKeys "ppss". True 
S e n d K e y s T r u e  
SendKeys "%GP", True 

End If 
End Sub 



Private Sub mnuFileSave_Cliclc() 
On Error GoTo ErrHandler 
'dlgedit-ShowSave 
AFile = frmPecan.Caption 
•If AFile o "" Then CopyToFile (AFile) 
DataToWrite 
If FileStatus = I Then 

WriteToFile (AFile) 
Dirty = False 

Else 
dlgedit-ShowSave 
AFile = dlgedit.filename 
If AFile o "" Then WriteToFile (AFile) 
Dirty = False 
FileStatus = 1 

frmPecan.Caption = AFile 
End If 

ErrHandler: 
Exit Sub 

End Sub 
Private Sub mnuFileSaveAs_Click() 
' Dim AFile As String 

On Error GoTo ErrHandler 
dlgedit.ShowSave 
AFile = dlgedit-filename 
If AFile o "" Then WriteToFile (AFile) 
Dirty = False 
FileStatus = 1 

frmPecan.Caption = AFile 
ErrHandler; 

Exit Sub 
End Sub 

Public Sub mnuHelpl_Click(Index As Integer) 
Select Case Index 
Case 0 

dlgHelp.ShowHelp 
Case 1 

fnnAbout.Show 
End Select 
End Sub 

Private Sub mnuInputl_Click(Index As Integer) 
PVIndex = Index + 1 
Select Case Index 

Case 0 
fnnPecanAtr.txtpecan(0).Text = YieldPer 
fnnPecanAtr.txtpecan(l).Text = PecanlnRate 
fnnPecanAtr.txtpecan(2).Text = PecanStorageTime 
firmPecanAtr.txtpecan(3).Text = PecanStorageRate 



frmPecanAtr.txtpecan(4).Text = PecanStopTime 
frmPecanAtr.lstNutSize.Text = NutSize 
frmPecanAtr.Show 1 

Case 1 
fhnFlow.Caption = "Derocker" 
fhnPIow.txtPlowRate.Text = FIowR( 1) 
frmFlow.txtProcessTime.Text = ProcessT(l) 
frmFlow.txtShell. Visible = False 
frmFlow.lblShell.Visible = False 
frmFIow.Show I 

Case 2 
fhnFlow.Caption = "Pasturizer" 
fhnFlow.txtPlowRate.Text = FlowR(2) 
frmFlow.txtProcessTime.Te.xt = ProcessT(2) 
frmFlow.txtShell. Visible = False 
frmFlow.lblShell.Visible = False 
frmFIow.Show I 

Case 3 
frmPlow.Caption = "Aspirator/Sheller" 
frmFlow.txtFlowRate.Text = FlowR(3) 
frmFlow.txtProcessTime.Text = ProcessT(3) 
frmFlow.txtShell.Visible = True 
frmFlow.lblShell.Visible = True 
frmPlow.txtShell.Text = PerShell(l) 
frmFlow.lblShell.Caption = "% Removed as Shell 
frmFIow.Show 1 

Case 4 
frmFlow.Caption = "Resheller" 
frmFlow.txtFlowRate.Text = FlowR(4) 
frmFlow.txtProcessTime.Text = ProcessT(4) 
fimFlow.txtShell. Visible = True 
frmFlow.lblShell.Visible = True 
frmPlow.txtShell.Text = PerShell(2) 
frmFlow.lblShell.Caption = "% Removed as Shell 
frmFIow.Show 1 

Case 5 
frmRecovery.Caption = "Rework Room" 
frmRecovery.txtRecovery.Text = RejectPer( 1) 
frmRecovery.txtTime.Text = ProcessT(5) 
frmRecovery.txtFlowRate.Text = FlowR(5) 
frmRecovery.Show 1 

Case 6 
frmRecovery.Caption = "Float/Dryer" 
frmRecovery.txtRecovery.Text = RejectPer(2) 
frmRecovery.txtTime.Text = ProcessT(6) 
frmRecovery.txtFlowRate.Text = FlowR(6) 
frmRecovery.Show I 

Case 7 
frmTables.txtRejected.Text = RejectPer(3) 
frmTables.lstDest.Text = DestTable 
frmTables.Show I 
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End Select 
End Sub 

Private Sub mnuInputESM_Click(Index As Integer) 
P V I n d e x  =  I n d e x  +  I  
frmESM.txtsecond.Text = ESM_2_No 
Select Case Index 
Case 0 

frmESM.Caption = "ESM-Halves" 
fhnESM.lblNumber.Caption = "No.of ESMs Sorting Halves" 
frmESM.lblsecond-Visible = True 
fhnESM.txtsecond.Visible = True 
frmESM-txtsecond-Text = ESM_2_No 

Case 1 
frmESM.Caption = "ESM-Iarge" 
frmESM.lblNumber.Caption = "No.of ESMs Sorting Large" 
frmESM.lblsecond.Visible = False 
fhnESM.txtsecond.Visible = False 

Case 2 
frmESM.Caption = "ESM-Medium" 
fhnESM.lblNumber.Caption = "No.of ESMs Sorting Medium" 
fhnESM.lblsecond.Visible = False 
fimESM.txtsecond.Visible = False 

Case 3 
fhnESM.Caption = "ESM-Small" 
fimESM.lblNumber.Caption = "No.of ESMs Sorting Small" 
fhnESM.lblsecond.Visible = False 
fhnESM.txtsecond.Visible = False 

Case 4 
fhnESM.Caption = "ESM-Midget" 
fhnESM.lblNumber.Caption = "No.of ESMs Sorting Midget" 
fhnESM.lblsecond.Visible = False 
fhnESM.txtsecond.Visible = False 

End Select 
fhnESM.txtNumber.Text = ESM_No(PV_lndex) 
fimESM.txtRejected.Text = RejectPer(PV_Index + 3) 
fhnESM.lstESM.Listlndex = Dest_ESM(PVJndex) - 1 
fhnESM.Show 1 

End Sub 

Private Sub mnuInputSizing_Click(Index As Integer) 
Select Case Index 

Case 0 
fhnSizing.Caption = "Halves Screen" 

' fhnSizing.Show 1 
Case I 

fhnSizing.Caption = "Cutter/Sizing-1" 
' fhnSizing.Show 1 
Case 2 

fhnSizing.Caption = "Cutter/Sizing-2" 



' fhnSizing.Show 1 
Case 3 

frmSizing-Caption = 
Case 4 

frmSizing.Caption = 
' frmSizing.Show 1 
Case 5 

frmSizing.Caption = 

' fhnSizing.Show I 
End Select 

PVIndex = Index + 1 
frmSizing.Caption = "Sizing-" & PV Index 
fnnSizing.txtSizing(0).Text = ProcessT(PV_Index + 6) 
fnnSizing.txtSizing(l).Text = HaivesPer(PV_Index) 
fnnSizing.txtSizing(2).Text = LargePer(PV_Index) 
fnnSizing.txtSizing(3).Text = MediumPer(PV_Index) 
fnnSizing.txtSizing(4).Text = SmalIPer(PV_Index) 
frmSizing.txtSizing(5).Text = MidgetPer(PV_Index) 
fnnSizing.txtSizing(6).Text = GranulPer(PV_Index) 
fnnSizing.txtSizing(7).Text = FinePer(PV_Index) 
fnnSizing.txtSizing(8).Text = ShellPer(PV_Index) 
fnnSizing.txtSizing(9).Text = FlowR(PV_Index + 6) 
If Index = 0 Then 

fnnSizing.lstSizing(0).Visible = False 
fiTnSizing.txtSizing(8).Visible = False 
fimSizing.txtSizing(8).Text = 0 
fhnSizing.lblShell.Visible = False 

Else 
fiTnSizing.lstSizing(0).Visible = True 
fnnSizing.txtSizing(8).Visible = True 
fhnSizing.lblShell.Visible = True 

End If 
fhnSizing.Show 1 

End Sub 

Private Sub mnuOutputl_Click(Index As Integer) 
Select Case Index 
Case 0 

awesim = Shell("c:\A wesim\bin\awesim.exe", 1) 
SendKeys "%FO", True 
SendKeys "pecan". True 
SendKeys True 
SendKeys "%RPS~", True 

End Select 

End Sub 

Private Sub mnuViewZoomArray_Click(Index As Integer) 
Dim Item As Integer 
Const Items As Integer = 3 'number of items 

'set check mark in menu 

"Midget Sizing" 

"Float Sizing-1" 

"Float Sizing-2" 
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For Item = 0 To Items - I 
mnuViewZoomArray(Item).Checkecl = False 

Next Item 
mnuViewZoomArray(Index).Checked = True 

'set Zoom ratio 
Select Case Index 
Case 0 

grdPecan.Font.Size = 6 
grdPecan. Width = 6900 
grdPecan.CoIWidth(O) = 400 
grdPecan.ColWidth( I) = 2500 
grdPecan.ColWidth(2) = 2500 
grdPecan.CoIWidth(3) = 1500 
grdPecan.ScrollBars = 2 

Case I 
grdPecan. Font.Size = 9 
grdPecan. Width = 6900 * 1.2 
grdPecan.ColWidth(O) = 600 
grdPecan.ColWidth(l) = 2500 * 1.5 
grdPecan.ColWidth(2) = 2500 • 1.5 
grdPecan.ColWidth(3) = 1500 * 1.5 
grdPecan.ScrollBars = 3 

Case 2 
grdPecan.Font.Size = 12 
grdPecan.Width = 6900 * 1.5 
grdPecan.ColWidth(O) = 400 • 2 
grdPecan.ColWidth(l) = 2500 * 2 
grdPecan.ColWidth(2) = 2500 » 2 
grdPecan.ColWidth(3) = 1500 * 2 
grdPecan.ScrollBars = 3 

End Select 
End Sub 
Public Sub FileCloseO 

'MsgBox "Do you want to save changes to input file?", 35, "Pecan Process Simulation Model" 
Response = MsgBox("Do you want to save changes to input file?", 35. "Pecan Process Simulation 

Model") 
If Response = vbYes Then 

AFile = fhnPecan.Caption 
DataToWrite 
If FileStatus = 1 Then 

WriteToFile (AFile) 
Dirty = False 

Else 

On Error GoTo ErrHandler 
dIgedit.ShowSave 
AFile = dlgedit.filename 
If AFile o "" Then WriteToFile (AFile) 
Dirty = False 

End If 

Else 



Exit Sub 
End If 

ErrHandler: 
Response = vbCancel 

End Sub 

Private Sub cmdCanceI_ClickO 
frmPecanAtr.Hide 

End Sub 

Private Sub cmdOK ClickQ 
If IsNumeric(txtpecan(0).Text) = True _ 
And IsNumeric(txtpecan(l).Text) = True _ 
And IsNumeric(txtpecan(2).Text) = True _ 
And IsNumeric(txtpecan(3).Text) = True Then 

If txtpecan(0).Text < 0 Or txtpecan(l).Text < 0 Or _ 
txtpecan(2).Text < 0 Or txtpecan(4).Text < 0 Or _ 
txtpecan(2).Text > txtpecan(4).Text Then 

MsgBox "Please Enter values greater than zero.", 48, "Input Values" 
Elself txtpecan(0).Text > 100 Then 

MsgBox "These values cannot be more than 100", 48, "Percentage Yield" 
Elself txtpecan(l).Text > 10000 Or txtpecan(3).Text > 10000 Then 

MsgBox "These values cannot be more than 10000 lbs per hour", 48, "Input Values" 
Else 

YieldPer = txtpecan(0).Text 
NutSize = IstNutSize.Text 
PecanlnRate = txtpecan(l).Text 
PecanStorageTime = txtpecan(2).Text 
PecanStorageRate = txtpecan(3).Text 
PecanStopTime = txtpecan(4).Text 
PecanUpdate 
frmPecanAtr.Hide 

End If 
Else 

MsgBox "These entries require numerical values.", 48, "Input Values" 
End If 

End Sub 

Private Sub Form_Load() 
IstNutSize.Listlndex = 0 

End Sub 

Private Sub cmdCancel_Click() 
frmRecovery.Hide 

End Sub 

Private Sub cmdOK ClickQ 



If IsNumeric(txtRecovery.Text) = True And IsNumeric(txtTinie.Text) = True _ 
And IsNunieric(txtFIowRate.Text) = True Then 

If txtRecovery.Text <= 100 And txtTime.Text <= 2880 And _ 
txtRecovery.Text >= 0 And txtTime.Text >= 0 And _ 
txtFlowRate.Text >= 0 And txtFlowRate.Text <= 6000 Then 

RejectPer(PV_Index - 5) = txtRecovery.Text 
ProcessT(PV_Index - 1) = txtTime.Text 
FlowR(PV_Index- I) = txtFlowRate.Text 
frmRecovery.Hide 

' frmPecan.grdPecan.Col = 3 
' frmPecan.grdPecan.Row = 14 
' fhnPecan.grdPecan.Text = FlowR(5) 
' frmPecan.grdPecan.Row = 15 
' frmPecan.grdPecan.Text = ProcessT(5) 
• frmPecan.grdPecan.Row = 16 
' frmPecan.grdPecan.Text = RejectPer( I) 
' fiTnPecan.grdPecan.Row = 17 
' frmPecan.grdPecan.Text = F^ocessT(6) 
' frmPecan.grdPecan.Row = 18 
' fimPecan.grdPecan.Text = FlowR(6) 
' ftTTiPecan.grdPecan.Row = 19 
' fimPecan.grdPecan.Text = RejectPer(2) 

Flowupdate 
Elself txtRecovery.Text < 0 Or txtTime.Text < 0 Or txtFlowRate.Te.xt < 0 Then 

MsgBox "Please Enter values greater than zero.", 48, "Input Values" 
Elself txtRecovery.Text > 100 Then 

MsgBox "Sorry! you cannot have more than 100% recovery!", 48. "% Recovery" 
Elself txtFlowRate.Text > 6000 Then 

MsgBox "Flow rate cannot exceed 6000 Ibs.per hour.", 48, "Flow Rate" 
Else 

MsgBox "Recovery time cannot exceed 2 days!", 48, "Recovery Time" 
End If 

Else 

MsgBox "These entries require numerical values.", 48, "Input Values" 
End If 

End Sub 

Private Sub cmdCancel_Click() 
fimSizing.Hide 

End Sub 

Private Sub cmdOK._Click() 
Dim i As Integer 
Dim TotalSizing As Single 
TotalSizing = 0 
For i = 0 To 8 

If IsNumeric(txtSizing(i).Text) = True Then 
If txtSizing(i).Text < 0 Then 

MsgBox "Please Enter values greater than zero.", 48, "Input Values" 
Elself i o 9 And txtSizing(i).Text > 100 Then 



MsgBox "These values cannot be more than 100", 48, "Input Values" 
Else 
If i o 0 Then 

TotalSizing = TotalSizing + txtSizing(i).Text 
End If 
If i = 8 Then 
If TotalSizing o 100 Then 

MsgBox "The sum of all sizes must be 100!", 48, "Input Values" 
Else 

ProcessT(PV_Index + 6) = txtSizing(0).Text 
HalvesPer(PV_Index) = txtSizing(l).Text 
LargePer(PV_Index) = txtSizing(2).Text 
MediumPer(PV_Index) = txtSizing(3).Text 
SmallPer(PV_Index) = txtSizing(4).Text 
MidgetPer(PV_Index) = txtSizing(5).Text 
GranuIPer(PV_Index) = txtSizing(6).Text 
FinePer(PV_Index) = txtSizing(7).Text 
ShellPer(PV_Index) = txtSizing(8).Text 
FIowR(PV_Index + 6) = txtSizing(9).Text 
Dest_H(PV_Index) = 1 + lstSizing(0).ListIndex 
Dest_L(PV_Index) = 1 + lstSizing(l).ListIndex 
Dest_M(PV_Index) = 1 + lstSizing(2).ListIndex 
Dest_S(PV_Index) = 1 + lstSizing(3).ListIndex 
Dest_Mg(PV_Index) = 1 + lstSizing(4).ListIndex 
frmSizing.Hide 
Sizeupdate 
DestUpdate 

End If 
End If 

End If 
Else 

MsgBox "These entries require numerical values.". 48, "Input Values" 
End If 

Next 

End Sub 

Private Sub Listl ClickQ 

End Sub 

Private Sub Form_Load() 
For i = 0 To 4 

istSizing(i).AddItem "Sorting" 
lstSizing(i).AddItem "Sizing 2" 
IstSizing(i).AddItem "Sizing 3" 
lstSizing(i).AddItem "Sizing 4" 
lstSizing(i).AddItem "Sizing 5" 
lstSizing(i).AddItem "Sizing 6" 



lstSizing(i).ListIndex = 0 

Next 
End Sub 

F*rivate Sub cmdCancel CIickQ 
frmTables.Hide 

End Sub 

Private Sub cmdOK ClickO 
If IsNumeric(txtRejected.Text) = True Then 

If txtRejected.Text < 0 Then 
MsgBox "Please Enter values greater than zero.", 48, "% Rejected" 

Elself txtRejected.Text > 100 Then 
MsgBox "This value cannot be more than 100", 48, "% Rejected" 

Else 
RejectPer(3) = txtRejected.Text 
Dest_Table = 1 + lstDest.ListIndex 
DestTableText = lstDest.Text 
TablesUpdate 
frmTables.Hide 

End If 
Else 

MsgBox "These entries require numerical values.", 48, "Input Values" 
End If 

End Sub 

Private Sub TimFirst_Timer() 
mdiPECAN.Show 

End Sub 

Private Sub MDIForm LoadQ 
frmAbout.Left = (Screen. Width - fimAbout. Width) / 2 
fnnAbout.Top = (Screen.Height - fnnAbout.Height) / 2 
Unload fhnTitle 
frmAbout.Show 

End Sub 

Private Sub mnuFileExit CIiclcQ 
End 

End Sub 

Private Sub mnuFileNew_CIickO 
'FileStatus = 0 

'Open "pecan.mbl" For Random As #1 
'Dim iw As Integer 
'For iw = 1 To 16 

' Get #1, iw, Process_V(iw) 
'Next 
'Close #1 
AFile = "c:\Program Files\pecan\pecan.dat" 



ReadFromFile (AFile) 
DataRead 
frmPecan.Caption = "Unnamed" 
FileStatus = 0 
fhnPecan.Show 
DataRead 
frmPecan.Show 

End Sub 

Private Sub mnuFileOpen CIickQ 
On Error GoTo ErrHandler 

dlgedit-ShowOpen 
AFile = dlgedit-fiiename 
IfAFileO"" Then 

ReadFromFile (AFile) 
DataRead 
frmPecan.Caption = AFile 
FileStatus = 1 
frmPecan.Show 

Else 
Exit Sub 

End If 
ErrHandler: 

Exit Sub 
End Sub 

Private Sub TimTwo_Timer() 
Unload frmTitle 
frmAbout.Show 

End Sub 

Public Type Pecan 
First V As Single 
Second V As Integer 
Third V As Single 
Fourth_V As Single 
Fifth V As Single 
SLxth V As Single 
Seventh_V As Single 
Eight_V As Single 
Nine V As Single 
Ten V As Integer 

Eleven V As Integer 
Twelve_V As Integer 
Thirteen_V As Integer 
Fourteen V As Integer 
Fifteen_V As Single 

End Type 
Public Process_V(l To 20) As Pecan 
Public PV Index As Integer 
Public New index As Integer 



Public FlowR(l To 12) As Integer 
Public ProcessT(I To 12) As Single 
EHiblic HalvesPer(l To 6) As Single 
Public LargePer(l To 6) As Single 
[hiblic MediumPer(I To 6) As Single 
Public SmallPer(l To 6) As Single 
Public MidgetPer(l To 6) As Single 
Public GranulPer(I To 6) As Single 
Public FinePer(l To 6) As Single 
Public ShellPer(I To 6) As Single 
'Public RecoveryPer As Single 
Public ESM_No( I To 5) As Integer 
Public ESM_2_No As Integer 
Public RejectPer(l To 8) As Single 
Public Dest_H( 1 To 6) As Integer 
Public Dest_L(l To 6) As Integer 
Public Dest_M( I To 6) As Integer 
Public Dest_S(l To 6) As Integer 
Public Dest_Mg(l To 6) As Integer 
Public Dest_ESM( I To 5) As Integer 
Public Dest Table As Integer 
Public DestTableText As String 
Public YieldPer As Single 
Public NutSize As Single 
Public PecanStorageRate As Single 
Public PecanStorageTime As Single 

Public PecanStopTime As Single 
Public PecanlnRate As Single 
Public PerShell(l To 2) As Single 
Public ESM_GO(l To 5) As String 
Dim v number As Integer 
Dim J As Integer 
'variables for file open and save 
Public FileStatus As Integer 
Public AFile As String 

Public Sub gridcollQ 
frmPecan.grdPecan.Col = 0 
frmPecan.grdPecan.Row = 0 
fhnPecan.grdPecan.Text = "No." 
Dim RowNumber As Integer 
For RowNumber = 1 To 94 

frmPecan.grdPecan.Row = RowNumber 
frmPecan.grdPecan.FixedAlignment(O) = 
frmPecan.grdPecan.Text = RowNumber 

Next 
End Sub 
Public Sub gridcol20 

frmPecan.grdPecan.Col = 1 



frmPecan.grdPecan.Row = 0 
frmPecan.grdPecan.Text = "Process" 
fnnPecan.grdPecan.FixedAHgnment( 1) = 2 
frmPecan.grdPecan.Row = I 
frmPecan.grdPecan.Text = "Pecan" 
frmPecan.grdPecan.Row = 4 
frmPecan.grdPecan.Text = "Derocker" 
frmPecan.grdPecan.Row = 6 
frmPecan.grdPecan.Text = "Pastuerizing" 
frmPecan.grdPecan.Row = 8 
frmPecan.grdPecan.Text = "Aspirator/Sheller" 
frmPecan.grdPecan.Row = 11 
frmPecan.grdPecan.Text = "Resheller" 
frmPecan.grdPecan.Row = 14 
frmPecan.grdPecan.Text = "Rework Room" 
frmPecan.grdPecan.Row = 17 
frmPecan.grdPecan.Text = "Float/Dryer" 
frmPecan.grdPecan.Row = 20 
frmPecan.grdPecan.Text = "Tables" 
'For RowNumber = 21 To 71 Step 10 
Dim SizeNumber As Integer 
' sizenumber = sizenumber + 1 
' frmPecan.grdPecan.Row = RowNumber 

frmPecan.grdPecan.Text = "Sizing " & sizenumber 
"Next 
frmPecan.grdPecan.Row = 21 
frmPecan.grdPecan.Text = "Halves Screen" 
frmPecan.grdPecan.Row = 31 
frmPecan.grdPecan.Text = "Cutter/Sizing-1" 
frmPecan.grdPecan.Row = 41 
frmPecan.grdPecan.Text = "Cutter/Sizing-2" 
frmPecan.grdPecan.Row = 51 
frmPecan.grdPecan.Text = "Midget Sizing" 
frmPecan.grdPecan.Row = 61 
frmPecan.grdPecan.Text = "Float Sizing-1" 
frmPecan.grdPecan.Row = 71 
frmPecan.grdPecan.Text = "Float Sizing-2" 
frmPecan.grdPecan.Row = 81 

frmPecan.grdPecan.Te.xt = "ESM Processing Halves" 
frmPecan.grdPecan.Row = 83 
frmPecan.grdPecan.Text = "ESM Processing Large" 
frmPecan.grdPecan.Row = 85 

frmPecan.grdPecan.Text = "ESM Processing Medium" 
frmPecan.grdPecan.Row = 87 
frmPecan.grdPecan.Text = "ESM Processing Small" 
frmPecan.grdPecan.Row = 89 

frmPecan.grdPecan.Text = "ESM Processing Midget" 
frmPecan.grdPecan.Row = 91 

frmPecan.grdPecan.Text = "ESM for Second Sorting" 
frmPecan.grdPecan.Row = 92 

frmPecan.grdPecan.Text = "Processed Pecan from storage" 



End Sub 
Public Sub gridcolSO 
' Third column 

frmPecan.grdPecan.CoI = 2 
frmPecan.grdPecan.Row = 0 
frmPecan.grdPecan.Text = "Variable" 
frmPecan.grdPecan.FixedAlignment(2) = 2 
{hnPecan.grdPecan.Row = 1 
frmPecan.grdPecan.Text = "% Yield" 
frmPecan.grdPecan.Row = 2 
frmPecan.grdPecan.Text = "Nut Size" 
frmPecan.grdPecan.Row = 3 
frmPecan.grdPecan.Text = "Pecan input rate.lbs per h 
For RowNumber = 4 To 6 Step 2 

frmPecan.grdPecan.Row = RowNumber 
frmPecan.grdPecan.Text = "Flow Rate, lbs/hour" 
ftTnPecan.grdPecan.Row = RowNumber + 1 
frmPecan.grdPecan.Text = "Process Time .minutes 

Next 
For RowNumber = 8 To 17 Step 3 

frmPecan.grdPecan.Row = RowNumber 
fimPecan.grdPecan.Text = "Flow Rate, lbs/hour" 
firnPecan.grdPecan.Row = RowNumber + 1 
frmPecan.grdPecan.Text = "Process Time ,minutes 
fiinPecan.grdPecan.Row = RowNumber + 2 
If RowNumber <= 10 Then 

frmPecan.grdPecan.Text = "% Shell Out" 
Else 

frmPecan.grdPecan.Text ="% Rejected" 
End If 

Next 
firnPecan.grdPecan.Row = 20 
frmPecan.grdPecan.Text = "% Rejected" 
For RowNumber = 21 To 71 Step 10 

firnPecan.grdPecan.Row = RowNumber 

fimPecan.grdPecan.Text = "Flow Rate, lbs/hour" 
firnPecan.grdPecan.Row = RowNumber + 1 
fiTTiPecan.grdPecan.Text = "Process Time, minutes' 
firnPecan.grdPecan.Row = RowNumber + 2 
fimPecan.grdPecan.Text = "% Halves" 
firnPecan.grdPecan.Row = RowNumber + 3 
fimPecan.grdPecan.Text ="% Large" 
firnPecan.grdPecan.Row = RowNumber + 4 
fimPecan.grdPecan.Text ="% Medium" 
frmPecan.grdPecan.Row = RowNumber + 5 
fimPecan.grdPecan.Te.xt ="% Small" 
firnPecan.grdPecan.Row = RowNumber + 6 
fimPecan.grdPecan.Text ="% Midget" 
firnPecan.grdPecan.Row = RowNumber + 7 

fimPecan.grdPecan.Text ="% Granul" 
frmPecan.grdPecan.Row = RowNumber + 8 



fhnPecan.grdPecan.Text = "% Fine" 
frmPecan.grdPecan.Row = RowNumber + 9 
frmPecan.grdPecan.Text = "% Shell" 

Next 
For RowNumber = 81 To 89 Step 2 

frmPecan.grdPecan.Row = RowNumber 
frmPecan.grdPecan.Text = "Number of ESM" 
frmPecan.grdPecan.Row = RowNumber + 1 
frmPecan.grdPecan.Text ="% Rejected" 

Next 
frmPecan.grdPecan.Row = 91 
frmPecan.grdPecan.Text = "Number of ESM" 
frroPecan.grdPecan.Row = 92 
frmPecan.grdPecan.Text = "Time to begin,hrs." 
frmPecan.grdPecan.Row = 93 
frmPecan.grdPecan.Text = "Time to stop,hrs." 
frmPecan.grdPecan.Row = 94 
frmPecan.grdPecan.Text = "Flow Rate, Ibs/hr." 

End Sub 

Public Sub gridcoI4() 
' Fourth Column 

frmPecan.grdPecan.Col = 3 
frmPecan.grdPecan.ColAlignment(3) = 2 
frmPecan.grdPecan.Row = 0 
frmPecan.grdPecan.Text = "Value" 
frmPecan.grdPecan.FixedAlignment(3) = 2 
PecanUpdate 
Flow_update 
frmPecan.grdPecan.Row = 20 
frmPecan.grdPecan.Text = RejectPer(3) 
Sizeupdate 
ESMupdate 

End Sub 

Public Sub PecanUpdateO 
frmPecan.grdPecan.Col = 3 
frmPecan.grdPecan.Row = 1 
frmPecan.grdPecan.Text = YieldPer 
frmPecan.grdPecan.Row = 2 
frmPecan.grdPecan.Text = NutSize 
frmPecan.grdPecan.Row = 3 

frmPecan.grdPecan.Text = PecanlnRate 
frmPecan.grdPecan.Row = 92 

frmPecan.grdPecan.Text = PecanStorageTime 
frmPecan.grdPecan.Row = 93 
frmPecan.grdPecan.Text = PecanStopTime 
frmPecan.grdPecan.Row = 94 
frmPecan.grdPecan.Text = PecanStorageRate 

End Sub 
Public Sub gridcoISQ 



' Fifth Column 
frmPecan.grdPecan.Col = 4 
frmPecan.grclPecan.ColAlignment(3) = 2 
frmPecan.grdPecan.Row = 0 
frmPecan.grdPecan.Text = "Destination" 
DestUpdate 
ESmDUpdate 
TablesUpdate 

End Sub 
Public Sub Flow updateO 

frmPecan.grdPecan.Col = 3 
vnumber = 0 
For RowNumber = 4 To 6 Step 2 

vnumber = v_number + 1 
frmPecan.grdPecan.Row = RowNumber 
frmPecan.grdPecan.Text = FlowR(v_number) 
frmPecan.grdPecan.Row = RowNumber + 1 
frmPecan.grdPecan.Text = ProcessT(v_number) 

Next 
•xnumber = 0 
For RowNumber = 8 To 17 Step 3 

vnumber = vnumber + 1 
xnumber = x_number + 1 
frmPecan.grdPecan.Row = RowNumber 
frmPecan.grdPecan.Text = FlowR(v_number) 
frmPecan.grdPecan.Row = RowNumber + 1 
frmPecan.grdPecan.Te.xt = ProcessT(v_number) 
frmPecan.grdPecan.Row = RowNumber + 2 
If RowNumber <= 11 Then 

frmPecan.grdPecan.Text = PerShell(.x_number) 
Else 

frmPecan.grdPecan.Text = RejectPer(x_number - 2) 
End If 

Next 
End Sub 
Public Sub Size updateQ 

Dim FlowNumber As Integer 
Dim SizeNumber As Integer 
FlowNumber = 6 
SizeNumber = 0 
frmPecan.grdPecan.Col = 3 
For RowNumber = 21 To 71 Step 10 

FlowNumber = FlowNumber + 1 
SizeNumber = SizeNumber + 1 
frmPecan.grdPecan.Row = RowNumber 
frmPecan.grdPecan.Text = FlowR(FlowNumber) 
frmPecan.grdPecan.Row = RowNumber + 1 
frmPecan.grdPecan.Text = ProcessT(FlowNumber) 
frmPecan.grdPecan.Row = RowNumber + 2 
frmPecan.grdPecan.Text = HalvesPer(SizeNumber) 



frmPecan.grdPecan.Row = RowNumber +• 3 
frmPecan.grdPecan.Text = LargePer(SizeNumber) 
frmPecan.grdPecan.Row = RowNumber + 4 
frmPecan.grdPecan.Text = MediumPer(SizeNumber) 
frmPecan.grdPecan.Row = RowNumber + 5 
frmPecan.grdPecan.Text = SmalIPer(SizeNumber) 
frmPecan.grdPecan.Row = RowNumber + 6 
frmPecan.grdPecan.Text = MidgetPer(SizeNumber) 
frmPecan.grdPecan.Row = RowNumber + 7 
frmPecan.grdPecan.Text = GranulPer(Si2eNumber) 
frmPecan.grdPecan.Row = RowNumber -i- 8 
frmPecan.grdPecan.Text = FinePer(SizeNumber) 
frmPecan.grdPecan.Row = RowNumber -i- 9 
frmPecan.grdPecan.Text = ShenPer(SizeNumber) 

Next 
End Sub 
Public Sub ESM_update() 

Dim ESMNumber As Integer 
Dim RejectNumber As Integer 
RejectNumber = 3 
ESMNumber = 0 

frmPecan.grdPecan.Col = 3 
For RowNumber = 81 To 89 Step 2 

ESMNumber = ESMNumber + 1 
RejectNumber = RejectNumber + 1 
frmPecan.grdPecan.Row = RowNumber 
frmPecan.grdPecan.Text = ESM_No(ESMNumber) 
frmPecan.grdPecan.Row = RowNumber + 1 
frmPecan.grdPecan.Text = RejectPer(RejectNumber) 

Next 
frmPecan.grdPecan.Row = 91 
frmPecan.grdPecan.Text = ESM_2_No 

End Sub 

Public Sub Dest_UpdateO 
frmPecan.grdPecan.Col = 4 
frmPecan.grdPecan.Row = 10 
frmPecan.grdPecan.Text = "Shell Out" 
frmPecan.grdPecan.Row = 13 
frmPecan.grdPecan.Text = "Shell Out" 
frmPecan.grdPecan.Row = 16 
frmPecan.grdPecan.Text = "Oil Stock" 
frmPecan.grdPecan.Row = 19 
frmPecan.grdPecan.Text = "Shell Out" 
frmPecan.grdPecan.Row = 20 
If Dest_Table = 1 Then 

frmPecan.grdPecan.Text = "Cutter" 
Else 

frmPecan.grdPecan.Text = "Resheller" 
End If 
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xnumber = 0 

For RowNumber = 23 To 73 Step 10 
xnumber = x_number + 1 
fhnPecan.grdPecan.Row = RowNumber 
If Dest_H(x_number) = 1 Then 

fhnPecan.grdPecan.Text = "Sorting" 
Elself Dest_H(x_number) = 2 Then 

fhnPecan.grdPecan.Text = "Si2ing-2" 
Elself Dest_H(x_number) = 3 Then 

frmPecan.grdPecan.Text = "Sizing-3" 
Elself Dest_H(x_number) = 4 Then 

fhnPecan.grdPecan.Text = "Sizing-4" 
Elself Dest_H(x_number) = 5 Then 

fhnPecan.grdPecan.Text = "Sizing-5" 
Elself Dest_H(x_number) = 6 Then 

fhnPecan.grdPecan.Text = "Sizing-6" 
End If 

Next 
x_number = 0 
For RowNumber = 24 To 74 Step 10 

.xnumber = x_number + 1 
fhnPecan.grdPecan.Row = RowNumber 

If Dest_L(x_number) = 1 Then 
fhnPecan.grdPecan.Text = "Sorting" 

Elself Dest_L(x_number) = 2 Then 
fhnPecan.grdPecan.Text = "Sizing-2" 

Elself Dest_L(x_number) = 3 Then 
fhnPecan.grdPecan.Te.xt = "Sizing-3" 

Elself Dest_L(x_number) = 4 Then 
fhnPecan.grdPecan.Text = "Sizing-4" 

Elself Dest_L(x_number) = 5 Then 
fhnPecan.grdPecan.Text = "Sizing-5" 

Elself Dest_L(x_number) = 6 Then 
fhnPecan.grdPecan.Text = "Sizing-6" 

End If 
Next 
xnumber = 0 

For RowNumber = 25 To 75 Step 10 
x_number = x_number + 1 
fhnPecan.grdPecan.Row = RowNumber 
If Dest_M(x_number) = 1 Then 

fhnPecan.grdPecan.Text = "Sorting" 
Elself Dest_M(x_number) = 2 Then 

fhnPecan.grdPecan.Text = "Sizing-2" 
Elself Dest_M(x_number) = 3 Then 

fhnPecan.grdPecan.Text = "Sizing-3" 
Elself Dest_M(x_number) = 4 Then 

fhnPecan.grdPecan.Te.xt = "Sizing-4" 
Elself Dest_M(x_number) = 5 Then 

fhnPecan.grdPecan.Text = "Sizing-5" 
Elself Dest_M(x_number) = 6 Then 



fhnPecan.grdPecan.Text = "Sizing-6" 
End If 

Next 
xnumber = 0 

For RowNumber = 26 To 76 Step 10 
xnumber = x_number + 1 
frmPecan.grdPecan.Row = RowNumber 
If Dest_S(x_number) = 1 Then 

fimPecan.grdPecan.Text = "Sorting" 
Elself Dest_S(x_number) = 2 Then 

fhnPecan.grdPecan.Text = "Sizing-2" 
Elself Dest_S(x_number) = 3 Then 

fhnPecan.grdPecan.Text = "Sizing-S" 
Elself Dest_S(x_number) = 4 Then 

fhnPecan.grdPecan.Text = "Sizing-4" 
Elself Dest_S(x_number) = 5 Then 

fhnPecan.grdPecan.Text = "Sizing-5" 
Elself Dest_S(x_number) = 6 Then 

fimPecan.grdPecan.Text = "Sizing-6" 
End If 

Next 
xnumber = 0 

For RowNumber = 27 To 77 Step 10 
xnumber = xnumber + 1 
fhnPecan.grdPecan.Row = RowNumber 
If Dest_Mg(x_number) = I Then 

fhnPecan.grdPecan.Text = "Sorting" 
Elself Dest_Mg(.x_number) = 2 Then 

fhnPecan.grdPecan.Text = "Sizing-2" 
Elself Dest_Mg(x_number) = 3 Then 

fimPecan.grdPecan.Text = "Sizing-3" 
Elself Dest_Mg(x_number) = 4 Then 

fhnPecan.grdPecan.Text = "Sizing-4" 
Elself Dest_Mg(x_number) = 5 Then 

fimPecan.grdPecan.Text = "Sizing-5" 
Elself Dest_Mg(.x_number) = 6 Then 

fimPecan.grdPecan.Text = "Sizing-6" 
End If 

Next 
x_number = 0 

For RowNumber = 82 To 90 Step 2 
xnumber = x_number + 1 

fhnPecan.grdPecan.Row = RowNumber 

If Dest_ESM(x_number) = I Then 
fimPecan.grdPecan.Text = "Cutter" 

Elself Dest_ESM(x_number) = 2 Then 
fimPecan.grdPecan.Text = "Resheller" 

Elself Dest_ESM(x_number) = 3 Then 
fimPecan.grdPecan.Text = "Recovery" 

Elself Dest_ESM(x_number) = 4 Then 
fimPecan.grdPecan.Text = "Float" 



End If 
Next 

End Sub 
Public Sub ESm_D_UpdateO 

frmPecan.grdPecan.Col = 4 
Dim New_Number As Integer 
'New_Number = 0 
'For RowNumber = 82 To 90 Step 2 
' Ne\v_Number = New_Number + I 
' frmPecan.grdPecan.Row = RowNumber 
' frmPecan.grdPecan.Text = ESM_GO(New_Number) 
xnumber = 0 
For RowNumber = 82 To 90 Step 2 

x_number = x_number + I 
frmPecan.grdPecan.Row = RowNumber 
If Dest_ESM(x_number) = I Then 

frmPecan.grdPecan.Text = "Cutter" 
Elself Dest_ESM(x_number) = 2 Then 

frmPecan.grdPecan.Text = "Resheller" 
Elself Dest_ESM(x_number) = 3 Then 

frmPecan.grdPecan.Text = "Recovery" 
Elself Dest_ESM(x_number) = 4 Then 

frmPecan.grdPecan.Text = "Float" 
End If 

Next 
•Next 

End Sub 
Public Sub TablesUpdateO 

frmPecan.grdPecan.Col = 3 
frmPecan.grdPecan.Row = 20 
frmPecan.grdPecan.Text = RejectPer(3) 
frmPecan.grdPecan.Col = 4 
frmPecan.grdPecan.Row = 20 
frmPecan.grdPecan.Text = DestTableText 

End Sub 

Public Sub DataToWriteQ 
Dim iv As Integer 
Process_V(l).First_V = YieldPer 
Process_V( 1 ).Second_V = NutSize 
Process_V(l).Third_V = PecanlnRate 
Process_V(l).Fourth_V = PecanStorageTime 
Process_V(l).Fifth_V = PecanStorageRate 
Process_V(l).Sixth_V = PecanStopTime 
For iv = 2 To 3 

Process_V(iv).First_V = ProcessT(iv - I) 

Process_V(iv).Second_V = FlowR(iv - 1) 
Next 
For iv = 4 To 7 

Process_V(iv).First_V = ProcessT(iv - I) 

Process_V(iv).Second_V = FlowR(iv - I) 



If iv <= 5 Then 

Process_V(iv).Third_V = PerShell(iv - 3) 
Else 

Process_V(iv).Third_V = RejectPer(iv - 5) 
End If 

Next 
Process_V(8).Firsl_V = RejectPer(3) 
Process_V(8).Second_V = DestTable 
For iv = 1 To 6 

Process_V(iv + 8).First_V = ProcessT(iv + 6) 
Process_V(iv + 8).Second_V = HalvesPer(iv) 
Process_V(iv + 8).Third_V = LargePer(iv) 
Process_V(iv + 8).Fourth_V = MediumPer(iv) 
Process_V(iv + 8).Fifth_V = SmallPer(iv) 
Process_V(iv + 8).Sixth_V = MidgetPer(iv) 
Process_V(iv + 8).Seventh_V = GranulPer(iv) 
Process_V(iv + 8).Eight_V = FinePer(iv) 
Process_V(tv + 8).Nine_V = ShellPer(iv) 
Process_V(iv + 8).Ten_V = Dest_H(iv) 
Process_V(iv + 8).Eleven_V = Dest_L(iv) 
Process_V(iv + 8).TweIve_V = Dest_M(iv) 
Process_V(iv + 8).Thirteen_V = Dest_S(iv) 
Process_V(iv + 8).Fourteen_V = Dest_Mg(iv) 
Process_V(iv + 8).Fifteen_V = FIowR(iv + 6) 

Next 
For iv = 1 To 5 

Process_V(iv + 14).First_V = ESM_No(iv) 
Process_V(iv + 14).Second_V = RejectPer(iv + 
Process_V(iv + l4).Third_V = Dest_ESM(iv) 

Next 
Process_V(15).Fourth_V = ESM_2_No 

End Sub 
Public Sub WriteToFile(AFile As String) 

Open AFile For Random As # 1 
Dim iw As Integer 
For iw = 1 To 19 

Put #1, iw, Process_V(iw) 
Next 
Close #1 

End Sub 
Public Sub ReadFromFile(AFile As String) 

Open AFile For Random As #1 
Dim iw As Integer 
For iw = 1 To 19 

Get #1, iw, Process_V(iw) 
Next 
Close #1 

End Sub 
Public Sub DataReadQ 
Dim iv As Integer 

YieldPer = Process_V(l).First_V 



NutSize = Process_V( 1 ).Second_V 
PecanlnRate = Process_V(l).Third_V 
PecanStorageTime = Process_V(l).Fourth_V 
PecanStorageRate = E*rocess_V( 1 ).Fifth_V 
PecanStopTime = Process_V(l).Sixth_V 
For iv = 2 To 3 

ProcessT(iv - 1) = Process_V(iv).First_V 
FlowR(iv - 1) = Process_V(iv).Second_V 

Next 
For iv = 4 To 7 

ProcessT(iv - 1) = Process_V(iv).First_V 
FlowR(iv - 1) = Process_V(iv).Second_V 
If iv <= 5 Then 

PerSheII(iv - 3) = Process_V(iv).Third_V 
Else 

RejectPer(iv - 5) = Process_V(iv).Third_V 
End If 

Next 
RejectPer(3) = Process_V(8).First_V 
DestTable = Process_V(8).Second_V 
For iv = I To 6 

ProcessT(iv + 6) = Process_V(iv -i- 8).First_V 
HalvesPer(iv) = Process_V(iv + 8).Second_V 
LargePer(iv) = Process_V(iv + 8).Third_V 
MediumPer(iv) = Process_V(iv + 8).Fourth_V 
SmaIlPer(iv) = Process_V(iv + 8).Fifth_V 
MidgetPer(iv) = Process_V(iv + 8).Sixth_V 
GranulPer(iv) = Process_V(iv + 8).Seventh_V 
FinePer(iv) = Process_V(iv + 8).Eight_V 
SheIIPer(iv) = Process_V(iv + 8).Nine_V 
Dest_H(iv) = Process_V(iv + 8).Ten_V 
Dest_L(iv) = Process_V(iv + 8).Eleven_V 
Dest_M(iv) = Process_V(iv + 8).Twelve_V 
Dest_S(iv) = Process_V(iv + 8).Thirteen_V 
Dest_Mg(iv) = Process_V(iv + 8).Fourteen_V 
FlowR(iv + 6) = Process_V(iv + 8).Fifteen_V 

Next 
For Iv = 1 To 5 

ESM_No(iv) = Process_V(iv + 14).First_V 

RejectPer(iv + 3) = Process_V(iv + 14).Second_V 
Dest_ESM(iv) = Process_V(iv + 14).Third_V 

Next 
ESM_2_No = Process_V(15).Fourth_V 

End Sub 

Public Sub PagePrint(Index As Integer) 
Printer.ScaleMode = 2 
Dim Title 1 As String 
Dim Title2 As String 
Dim Title3 As String 
Dim No As String 



Select Case Index 
'starting first page 
Case 1 
Printer.CurrentX = 72 
Printer.CurrentY = 72 
Printer.Line -Step(432, 0) 
Printer.Line -Step(0, 630) 
Printer.Line -Step(-432, 0) 
Printer.Line -Step(0, -630) 
Printer.Font.Name = "Times" 
Printer.Font.Size = 16 
Printer.Font.Boid = True 
Title 1 = "Pecan Process Simulation Model" 
Title2 = "Input variables" 
Title3 = Format(Now, "long date") 

Printer.CurrentX = 12 + ((432 - Printer.TextWidth(Titlel)) / 2) 
Printer.CurrentY = 84 
Printer.Print Title I 
Printer.Font.Size = 12 
Printer.CurrentX = 72 + ((432 - Printer.TextWidth(Title2)) / 2) 
Printer.CurrentY = 104 
Printer.Print Title2 

Printer.CurrentX = 12 + ((432 - Printer.TextWidth(Title3)) / 2) 
Printer.CurrentY = 120 
Printer.Print Title3 

Dim LineY As Integer 
For LineY = 144 To 702 Step 18 

Printer.CurrentX = 72 
Printer.CurrentY = LineY 
Printer.Line -Step(432, 0) 

Next 
Printer.CurrentX = 108 
Printer.CurrentY = 144 
Printer.Line -Step(0, 558) 
Printer.CurrentX = 240 
Printer.CurrentY = 144 
Printer.Line -Step(0, 558) 
Printer.CurrentX = 374 
Printer.CurrentY = 144 
Printer.Line -Step(0, 558) 
Printer.CurrentX = 428 
Printer.CurrentY = 144 

Printer.Line -Step(0, 558) 
'title 
Dim MNOP As Integer 
Printer.CurrentX = 12 + (36 - Printer.TextWidthC'No.")) / 2 
Printer.CurrentY = 147 
Printer.Print "No." 

Printer.CurrentX = 108 + (132 - Printer.TextWidthC'Process")) / 2 
Printer.CurrentY =147 
Printer.Print "Process" 
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Printer.CurrentX = 240 + (134 - F>rinter.TextWidth("Variable")) / 2 
Printer.CurrentY = 147 
Printer.Print "Variable" 

Printer.CurrentX = 374 + (54 - Printer.TextWidth("Value")) / 2 
Printer.CurrentY = 147 
f^ter.Print "Value" 
Printer.CurrentX = 428 + (76 - Printer.TextWidth("Destination")) / 2 
Printer.CurrentY = 147 
Printer.Print "Destination" 

Printer.Font.Bold = False 
• First Column 
For LineY = 165 To 687 Step 18 

MNOP = MNOP + 1 
Printer.CurrentY = LineY 
Printer.CurrentX = 12 + (36 - Printer.TextWidth(MNOP & ".")) / 2 
Printer.Print MNOP & "." 

Next 
'Second Column 
Printer.CurrentX =111 
Printer.CurrentY = 165 
Printer.Print "Pecan" 
Printer.CurrentY = 219 
Printer.CurrentX =111 
Printer.Print "Derocker" 
Printer.CurrentY = 255 
Printer.CurrentX =111 
Printer.Print "Pastuerizing" 
Printer.CurrentX =111 
Printer.CurrentY = 291 
Printer.Print "Aspirator/Sheller" 
Printer.CurrentX =111 
Printer.CurrentY = 345 
Printer.Print "Resheller" 
Printer.CurrentX =111 
Printer.CurrentY = 399 
Printer.Print "Rework Room" 

Printer.CurrentX =111 
Printer.CurrentY = 453 
Printer.Print "Float/Dryer" 
Printer.CurrentX =111 
Printer.CurrentY = 507 
Printer.Print "Tables" 
Printer.CurrentX =111 
Printer.CurrentY = 525 
Printer.Print "Halves Screen" 
Printer.CurrentX = 243 
Printer.CurrentY = 165 
' Third Column 
Printer.Print"% Yield" 
Printer.CurrentX = 243 
Printer.CurrentY = 183 
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Printer.Print "Nut Size" 
Printer.CurrentX = 243 
Printer.CurrentY = 201 
Printer.Print "Pecan Input,Ibs/hr." 
Printer.CurrentX = 243 
F^ter.CurrentY = 219 
Printer.Print "Flow Rate, Ibs/hr." 
Printer.CurrentX = 243 
Printer.CurrentY = 237 

Printer.Print "Process Time, min." 
Printer.CurrentX = 243 
EMnter.CurrentY = 255 

Printer.Print "Flow Rate, Ibs/hr." 

Printer.CurrentX = 243 
Printer.CurrentY = 273 

Printer.Print "Process Time, min." 

Printer.CurrentX = 243 
Printer.CurrentY = 291 
Printer.Print "Flow Rate, Ibs/hr." 
Printer.CurrentX = 243 
Printer.CurrentY = 309 
Printer.Print "Process Time, min." 
Printer.CurrentX = 243 
Printer.CurrentY = 327 
Printer.Print"% Shell out" 

Printer.CurrentX = 243 

Printer.CurrentY = 345 
Printer.Print "Flow Rate, Ibs/hr." 
Printer.CurrentX = 243 

Printer.CurrentY = 363 

Printer.Print "Process Time, min." 
Printer.CurrentX = 243 
Printer.CurrentY = 381 

Printer.Print"% Shell out" 
Printer.CurrentX = 243 
Printer.CurrentY = 399 
Printer.Print "Flow Rate, Ibs/hr." 

Printer.CurrentX = 243 

Printer.CurrentY = 417 
Printer.Print "Process Time, min." 
Printer.CurrentX = 243 
Printer.CurrentY = 435 

Printer.Print"% Rejected" 
Printer.CurrentX = 243 
Printer.CurrentY = 453 
Printer.Print "Flow Rate, Ibs/hr." 

Printer.CurrentX = 243 

Printer.CurrentY = 471 
Printer.Print "Process Time, min." 
Printer.CurrentX = 243 

Printer.CurrentY = 489 
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Printer.Print"% Rejected" 
Printer.CurrentX = 243 
Printer.CurrentY = 507 
Printer.Print"% Rejected" 
Printer.CurrentX = 243 
Printer.CurrentY = 525 
Printer.Print "Flow Rate, Ibs/hr." 
Printer.CurrentX = 243 
RowNumber = 543 
Printer.CurrentY = RowNumber 
Printer.Print "Process Time, minutes" 
Printer.CurrentY = RowNumber + 18 
Printer.CurrentX = 243 
I'rinter.Print"% Halves" 
Printer.CurrentY = RowNumber + 36 
Printer.CurrentX = 243 
Printer.Print"% Large" 
Printer.CurrentY = RowNumber + 54 
Printer.CurrentX = 243 
Printer.Print"% Medium" 
Printer.CurrentX = 243 
Printer.CurrentY = RowNumber + 72 
Printer.Print"% Small" 
Printer.CurrentY = RowNumber + 90 
Printer.CurrentX = 243 
Printer.Print"% Midget" 
Printer.CurrentY = RowNumber + 108 
Printer.CurrentX = 243 
Printer.Print"% Granule" 

Printer.CurrentX = 243 
Printer.CurrentY = RowNumber + 126 
Printer.Print"% Fine" 
Printer.CurrentX = 243 
Printer.CurrentY = RowNumber + 144 
Printer.Print"% Shell" 
Dim v number As Integer 
Dim x_number As Integer 
'Fourth column 
Printer.CurrentY = 165 
Printer.CurrentX = 425 - Printer.Te.xtWidth(Format(YieldPer, "#0.0")) 
Printer.Print Format(YieldPer, "#0.0") 
Printer.CurrentY = 183 

Printer.CurrentX = 425 - Printer.TextWidth(Format(NutSize, "#0.0")) 
Printer.Print Format(NutSize, "#0.0") 
Printer.CurrentY = 201 

Printer.CurrentX = 425 - Printer.TextWidth(Format(PecanInRate, "#0.0")) 
Printer.Print Format(PecanInRate, "#0.0") 
v n u m b e r  =  0  

For RowNumber = 219 To 255 Step 36 
vnumber = v_number + 1 
Printer.CurrentY = RowNumber 



Printer.CurrentX = 425 - Printer.TextWidth(Format(FlowR(v_number), "#0.0")) 
Printer.Print Format(FlowR(v_number), "#0.0") 
Printer.CurrentY = RowNumber+ 18 
Printer.CurrentX = 425 - Printer.TextWidth(Format(ProcessT(v_number), "#0.0")) 
Printer.Print Format(ProcessT(v_number), "#0.0") 

Next 
For RowNumber = 291 To 453 Step 54 

v _ n u m b e r  =  v n u m b e r  +  I  
Printer.CurrentY = RowNumber 
Printer.CurrentX = 425 - Printer.TextWidth(Fomiat(FlowR(v_number), "#0.0")) 
Printer.Print Format(FlowR(v_number), "#0.0") 
Printer.CurrentY = RowNumber + 18 
Printer.CurrentX = 425 - Printer.TextWidth(Format(ProcessT(v_number), "#0.0")) 
Printer.Print Format(ProcessT(v_number), "#0.0") 
Printer.CurrentY = RowNumber + 36 

If RowNumber < 399 Then 
Printer.CurrentX = 425 - Printer.TextWidth(Format(PerShell(v_number - 2), "#0.0")) 
Printer.Print Format(PerSheil(v_number - 2), "#0.0") 

Else 
Printer.CurrentX = 425 - Printer.TextWidth(Format(RejectPer(v_number - 4), "#0.0")) 
Printer.Print Format(RejectPer(v_number - 4), "#0.0") 

End If 
Next 
RowNumber = 507 
Printer.CurrentY = RowNumber 
Printer.CurrentX = 425 - Printer.TextWidth(Format(RejectPer(3), "#0.0")) 
Printer.Print Format(RejectPer(3), "#0.0") 
RowNumber = RowNumber + 18 
Printer.CurrentY = RowNumber 
Printer.CurrentX = 425 - Printer.TextWidth(Format(FIowR(7), "#0.0")) 
Printer.Print Format(FlowR(7), "#0.0") 
RowNumber = RowNumber + 18 
Printer.CurrentY = RowNumber 

Printer.CurrentX = 425 - Printer.TextWidth(Format(ProcessT(7), "#0.0")) 
Printer.Print Format(ProcessT(7), "#0.0") 
Printer.CurrentY = RowNumber + 18 
Printer.CurrentX = 425 - Printer.TextWidth(Format(HalvesPer(l), "#0.0")) 
Printer.Print Format(HalvesPer( 1), "#0.0") 
Printer.CurrentY = RowNumber + 36 
Printer.CurrentX = 425 - Printer.TextWidth(Format(LargePer(l), "#0.0")) 
Printer.Print Format(LargePer( 1), "#0.0") 
Printer.CurrentY = RowNumber + 54 
Printer.CurrentX = 425 - Printer.TextWidth(Format(MediumPer( I), "#0.0")) 
Printer.Print Format(MediumPer( 1), "#0.0") 
Printer.CurrentY = RowNumber + 72 
Printer.CurrentX = 425 - Printer.TextWidth(Format(SmanPer( 1), "#0.0")) 
Printer.Print Format(SmallPer( 1), "#0.0") 
Printer.CurrentY = RowNumber + 90 

Printer.CurrentX = 425 - Printer.TextWidth(Format(MidgetPer(l), "#0.0")) 
Printer.Print Format(MidgetPer( 1), "#0.0") 



Printer.CurrentY = RowNumber + 108 
Printer.CurrentX = 425 - Printer.TextWidth(Format(GranuIPer( 1), "#0.0")) 
Printer.Print Format(GranulPer( 1), "#0.0") 
Printer.CurrentY = RowNumber + 126 
Printer.CurrentX = 425 - Printer.TextWidth(Format(FinePer(l), "#0.0")) 
Printer.Print Format(FinePer(l), "#0.0") 
fMnter.CurrentV = RowNumber + 144 
Printer.CurrentX = 425 - Printer.TextWidth(Format(ShellPer(l), "#0.0")) 
Printer.Print Format(ShellPer(l), "#0.0") 
' Fifth Colum 
Printer.CurrentX = 431 
Printer.CurrentY = 327 
Printer.Print "Shell Out" 
Printer.CurrentX = 431 
Printer.CurrentY = 381 
Printer.Print "Shell Out" 
Printer.CurrentX = 431 
Printer.CurrentY = 435 
Printer.Print "Oil Stock" 
Printer.CurrentX = 431 
Printer.CurrentY = 489 
Printer.Print "Shell Out" 
Printer.CurrentX = 431 
Printer.CurrentY = 489 
Printer.Print "Shell Out" 
Printer.CurrentX = 431 
Printer.CurrentY = 507 
If Dest_TabIe = 1 Then 

Printer.Print "Cutter" 
Else 

Printer.Print "Resheller" 
End If 
For RowNumber = 561 To 633 Step 18 

If RowNumber = 561 Then 
v_number = Dest_H( 1) 

Elself RowNumber = 579 Then 
v_number = Dest_L( 1) 

Elself RowNumber = 597 Then 
v n u m b e r  =  D e s t _ M (  1 )  

Elself RowNumber = 615 Then 
v_number = Dest_S( 1) 

Else 
v_number = Dest_Mg( 1) 

End If 
Printer.CurrentX = 431 
Printer.CurrentY = RowNumber 
If v_number = 1 Then 

Printer.Print "Sorting" 
Elself v number = 2 Then 

Printer.Print "Sizing-2" 
Elself V number = 3 Then 
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Printer.Print "Sizing-3" 
Elself v number = 4 Then 

Printer.Print "Sizing-4" 
Elself v number = 5 Then 

Printer.Print "Sizing-5" 
Elself v number = 6 Then 

Printer.Print "Sizing-6" 
End If 

Next 

' Page Number 
Printer.CurrentX = 504 
Printer.CurrentY = 36 
Printer.Print "1/3" 
'starting second page****************************************'*********** 
Case 2 
Printer.CurrentX = 72 
Printer.CurrentY = 72 
Printer.Line -Step(432, 0) 
Printer.Line -Step(0, 630) 
Printer.Line -Step(-432, 0) 
Printer.Line -Step(0, -630) 
For LineY = 90 To 684 Step 18 

Printer.CurrentX = 72 
Printer.CurrentY = LineY 
Printer.Line -Step(432, 0) 

Next 
Printer.CurrentX = 108 
Printer.CurrentY = 72 
Printer.Line -Step(0, 630) 
Printer.CurrentX = 240 
Printer.CurrentY = 72 
Printer.Line -Step(0, 630) 
Printer.CurrentX = 374 
Printer.CurrentY = 72 
Printer.Line -Step(0, 630) 
Printer.CurrentX = 428 
Printer.CurrentY = 72 
Printer.Line -Step(0, 630) 
Printer.Font.Name = "Times" 
Printer.Font.Size = 12 
Printer.Font.Bold = True 

Printer.CurrentX = 72 + (36 - Printer.TextWidth("No.")) / 2 
Printer.CurrentY = 75 
Printer.Print "No." 

Printer.CurrentX = 108 + (132 - Printer.TextWidth("Process")) / 2 
Printer.CurrentY = 75 
Printer.Print "Process" 

Printer.CurrentX = 240 + (134 - Printer.TextWidth("Variable")) / 2 



Printer.CurrentY = 75 
Printer.Print "Variable" 
fhinter.CurrentX = 374 + (54 - Printer.TextWidth("Value")) / 2 
Printer.CurrentY = 75 
Ihinter.Print "Value" 
Printer.CurrentX = 428 + (76 - Mnter.TextWidth("Destination")) / 2 
Printer.CurrentY = 75 
Printer.Print "Destination" 
Printer.Font.BoId = False 
MNOP = 30 
For LineY = 93 To 687 Step 18 

MNOP = MNOP + 1 
Printer.CurrentY = LineY 

Printer.CurrentX = 12 + (36 - Printer.TextWidtli(MNOP & ".")) / 2 
Printer.Print MNOP & "." 

Next 
'Column 2 
Printer.CurrentX =111 
Wnter.CurrentY = 93 
Printer.Print "Cutter/Sizing-1" 
Printer.CurrentX =111 
Printer.CurrentY = 273 
Printer.Print "Cutter/Sizing-2" 
Printer.CurrentX =111 
FYinter.CurrentY = 453 
Printer.Print "Midget Sizing" 
Printer.CurrentX =111 
Printer.CurrentY = 633 
Printer.Print "Float Sizing-1" 

'Column 3 
For RowNumber = 93 To 633 Step 180 

Printer.CurrentX = 243 
Printer.CurrentY = RowNumber 
Printer.Print "Flow Rate, Ibs/hr." 
Printer.CurrentY = RowNumber + 18 
Printer.CurrentX = 243 
Printer.Print "Process Time, minutes" 
Printer.CurrentY = RowNumber + 36 
Printer.CurrentX = 243 
Printer.Print"% Halves" 
Printer.CurrentY = RowNumber + 54 
Printer.CurrentX = 243 
Printer.Print"% Large" 
If RowNumber o 633 Then 

Printer.CurrentY = RowNumber + 72 
Printer.CurrentX = 243 
Printer.Print"% Medium" 

Printer.CurrentX = 243 
Printer.CurrentY = RowNumber + 90 
Printer.Print"% Small" 
Printer.CurrentY = RowNumber + 108 



158 

Printer.CurrentX = 243 
Printer.Print"% Midget" 
Printer.CurrentY = RowNumber+ 126 
Printer.CurrentX = 243 
Printer.Print"% Granule" 
Printer.CurrentX = 243 
Printer.CurrentY = RowNumber + 144 
Printer.Print"% Fine" 
Printer.CurrentX = 243 
Printer.CurrentY = RowNumber + 162 
Printer.Print"% Shell" 

End If 
Next 
' column 4 
FlowNumber = 7 
SizeNumber = 1 

For RowNumber = 93 To 633 Step 180 
FlowNumber = FlowNumber + 1 
SizeNumber = SizeNumber + 1 
Printer.CurrentY = RowNumber 
Printer.CurrentX = 425 - Printer.TextWidth(Format(FlowR(FlowNumber), "#0.0")) 
Printer.Print Format(FlowR(FlowNumber), "#0.0") 
Printer.CurrentY = RowNumber + 18 
Printer.CurrentX = 425 - Printer.TextWidth(Format(ProcessT(FlowNumber), "#0.0")) 
Printer.Print Format(ProcessT(FlowNumber), "#0.0") 
Printer.CurrentY = RowNumber + 36 
Printer.CurrentX = 425 - Printer.TextWidth(Format(HalvesPer(SizeNumber), "#0.0")) 
Printer.Print Format(HalvesPer(SizeNumber), "#0.0") 
Printer.CurrentY = RowNumber + 54 
Printer.CurrentX = 425 - Printer.TextWidth(Format(LargePer(SizeNumber), "#0.0")) 
Printer.Print Format(LargePer(SizeNumber), "#0.0") 
If RowNumber o 633 Then 

Printer.CurrentY = RowNumber + 72 
Printer.CurrentX = 425 - Printer.TextWidth(Format(MediumPer(SizeNumber), "#0.0")) 
Printer.Print Format(MediumPer(SizeNumber), "#0.0") 
Printer.CurrentY = RowNumber + 90 
Printer.CurrentX = 425 - Printer,TextWidth(Format(SmallPer(SizeNumber), "#0.0")) 
Printer.Print Fonnat(SmallPer(SizeNumber), "#0.0") 
Printer.CurrentY = RowNumber + 108 
Printer.CurrentX = 425 - Printer.TextWidth(Format(MidgetPer(SizeNumber), "#0.0")) 
Printer.Print Format(MidgetPer(SizeNumber), "#0.0") 
Printer.CurrentY = RowNumber + 126 
Printer.CurrentX = 425 - Printer.TextWidth(Format(GranulPer(SizeNumber), "#0.0")) 
Printer.Print Format(GranulPer(SizeNumber), "#0.0") 
Printer.CurrentY = RowNumber + 144 
Printer.CurrentX = 425 - Printer.TextWidth(Format(FinePer(SizeNumber), "#0.0")) 
Printer.Print Format(FinePer(SizeNumber), "#0.0") 
Printer.CurrentY = RowNumber + 162 
Printer.CurrentX = 425 - Printer.TextWidth(Format(ShellPer(SizeNumber), "#0.0")) 
Printer.Print Format(ShellPer(SizeNumber), "#0.0") 

End If 
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Next 
'column 5 
Dim RSN As Integer 
Dim MyNo As Integer 

For SizeNumber = 0 To 3 
RSN = 129 + (SizeNumber * 180) 
MyNo = 0 

For RowNumber = RSN To RSN + 72 Step 18 
If RowNumber <= 687 Then 

MyNo = MyNo + I 
If MyNo = 1 Then 

v n u m b e r  =  D e s t _ H ( S i z e N u m b e r  +  2) 
Elself MyNo = 2 Then 

v n u m b e r  =  D e s t _ L ( S i z e N u m b e r  +  2) 
Elself MyNo = 3 Then 

v n u m b e r  =  D e s t _ M ( S i z e N u m b e r  +  2 )  
Elself MyNo = 4 Then 

V number = Dest S(SizeNumber + 2) 
Else 

V number = Dest Mg(SizeNumber - 2 )  
End If 
Printer.CurrentX = 431 
Printer.CurrentY = RowNumber 
I f v _ n u m b e r =  1  T h e n  

Printer.Print "Sorting" 
Elself v_number = 2 Then 

Printer.Print "Sizing-2" 
Elself v_number = 3 Then 

Printer.Print "Si2ing-3" 
Elself v_number = 4 Then 

Printer.Print "Sizing-4" 
Elself v number = 5 Then 

Printer.Print "Sizing-5" 
Elself v number = 6 Then 

Printer.Print "Sizing-6" 
End If 

End If 
Next 

Next 
' page number 
Printer.CurrentX = 504 
Printer.CurrentY = 36 
Printer. Print "2/3" 
'end of second page 
' Third page 
Case 3 
Printer.CurrentX = 72 
Printer.CurrentY = 72 
Printer.Line -Step(432, 0) 
Printer.Line -Step(0, 558) 
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Printer.Line -Step(-432, 0) 
Printer.Line -Step(0, -558) 
ForLineY = 90 To 612 Step 18 

Printer.CurrentX = 72 
Printer.CurrentY = LineY 
Printer.Line -Step(432,0) 

Next 
Printer.CurrentX = 108 
I^ter.CurrentY = 72 
Printer.Line -Step(0, 558) 
Printer.CurrentX = 240 
Printer.CurrentY = 72 
Printer.Line -Step(0, 558) 
Printer.CurrentX = 374 
Printer.CurrentY = 72 
Printer.Line -Step(0, 558) 
Printer.CurrentX = 428 
fMnter.CurrentY = 72 
Printer.Line -Step(0, 558) 
Printer.Font.Name = "Times" 
Printer.Font.Size = 12 
Printer.Font.Bold = True 

Printer.CurrentX = 12 + (36 - Printer.TextWidth("No.")) / 2 
Printer.CurrentY = 75 
Printer.Print "No." 

Printer.CurrentX = 108 + (132 - Printer.TextWidth("Process")) / 2 
FVinter.CurrentY = 75 
Printer.Print "Process" 

Printer.CurrentX = 240 + (134 - Printer.TextWidth("Variable")) / 2 
Printer.CurrentY = 75 
Printer.Print "Variable" 

Printer.CurrentX = 374 + (54 - Printer.Te.xtWidth("Value")) / 2 
Printer.CurrentY = 75 
Printer.Print "Value" 

FYinter.CurrentX = 428 + (76 - Printer.Te.xtWidth("Destination")) / 2 
Printer.CurrentY = 75 
Printer.Print "Destination" 
Printer.Font.Bold = False 
MNOP = 64 

For LineY = 93 To 615 Step 18 
MNOP = MNOP + 1 
Printer.CurrentY = LineY 

Printer.CurrentX = 12 + (36 - Printer.TextWidth(MNOP & ".")) / 2 
Printer.Print MNOP &"." 

Ne.xt 
'Column 2 
Printer.CurrentX =111 
Printer.CurrentY = 93 
Printer.Print "Float Sizing-1" 
Printer.CurrentX =111 
Printer.CurrentY = 201 



161 

Printer.Print "Float Sizing-2" 
EMntenCurrentX =111 
Printer.CurrentY = 381 
Printer.Print "ESM Processing Halves" 
Printer.CurrentX =111 
Printer.CurrentY = 417 
Printer.Print "ESM E^ocessing Large" 
Printer.CurrentX =111 
Printer.CurrentY = 453 
Printer.Print "ESM Processing Medium" 
Printer.CurrentX =111 
Printer.CurrentY = 489 
Printer.Print "ESM Processing Small" 
Printer.CurrentX =111 
Printer.CurrentY = 525 
Printer.Print "ESM Processing Midget" 
Printer.CurrentX =111 
Printer.CurrentY = 561 
Printer.Print "ESM Sorting Second" 
Printer.CurrentX =111 
Printer.CurrentY = 579 

Printer.Print "Halves from Storage" 
'column 3 
For RowNumber = 21 To 201 Step 180 

If RowNumber > 93 Then 
Printer.CurrentX = 243 
Printer.CurrentY = RowNumber 
Printer.Print "Flow Rate, Ibs/hr." 
Printer.CurrentY = RowNumber + 18 
Printer.CurrentX = 243 
Printer.Print "Process Time, minutes" 
Printer.CurrentY = RowNumber + 36 
Printer.CurrentX = 243 
Printer.Print"% Halves" 
Printer.CurrentY = RowNumber + 54 

Printer.CurrentX = 243 

Printer.Print"% Large" 
End If 
Printer.CurrentY = RowNumber + 72 
Printer.CurrentX = 243 
Printer.Print"% Medium" 
Printer.CurrentX = 243 
Printer.CurrentY = RowNumber + 90 

Printer.Print"% Small" 
Printer.CurrentY = RowNumber + 108 
Printer.CurrentX = 243 
Printer.Print"% Midget" 

Printer.CurrentY = RowNumber + 126 
Printer.CurrentX = 243 
Printer.Print"% Granule" 
Printer.CurrentX = 243 
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Printer.CurrentY = RowNumber + 144 
Printer.Print"% Fine" 
Printer.CurrentX = 243 
Printer.CurrentY = RowNumber + 162 
Printer.Print"% Shell" 

Next 
For RowNumber = 381 To 525 Step 36 

Printer.CurrentX = 243 
Printer.CurrentY = RowNumber 
Printer.Print "Number of ESM" 
Printer.CurrentX = 243 
Printer.CurrentY = RowNumber 18 
f^nter.Print"% Rejected" 

Next 
Printer.CurrentX = 243 
Printer.CurrentY = 561 
Printer.Print "Number of ESM" 
Printer.CurrentX = 243 
Printer.CurrentY = 579 
Printer.Print "Start Time, hours" 
Printer.CurrentX = 243 
Printer.CurrentY = 597 
Printer.Print "End Time, hours" 
Printer.CurrentX = 243 
Printer.CurrentY = 615 
Printer.Print "Flow Rate,lbs/hr." 
' Fourth column 
FlowNumber= 10 
SizeNumber = 4 
For RowNumber = 21 To 201 Step 180 

FIowNumber = FlowNumber + I 
SizeNumber = SizeNumber + 1 
If RowNumber > 93 Then 

Printer.CurrentY = RowNumber 

Printer.CurrentX = 425 - Printer.TextWidth(Format(FlowR(FlowNumber), "#0.0")) 
Printer.Print Format(FlowR(FIowNumber), "#0.0") 
Printer.CurrentY = RowNumber + 18 
Printer.CurrentX = 425 - Printer.TextWidth(Format(ProcessT(FlowNumber), "#0.0")) 
Printer.Print Format(ProcessT(FlowNumber), "#0.0") 
Printer.CurrentY = RowNumber + 36 
Printer.CurrentX = 425 - Printer.TextWidth(Fonnat(HalvesPer(SizeNumber), "#0.0")) 
Printer.Print Format(HalvesPer(SizeNumber), "#0.0") 
Printer.CurrentY = RowNumber + 54 
Printer.CurrentX = 425 - Printer.TextWidth(Fonnat(LargePer(SizeNumber), "#0.0")) 
Printer.Print Format(LargePer(SizeNumber), "#0.0") 

End If 
Printer.CurrentY = RowNumber + 72 
Printer.CurrentX = 425 - Printer.TextWidth(Format(MediumPer(SizeNumber), "#0.0")) 
Printer.Print Format(MediumPer(SizeNumber), "#0.0") 
Printer.CurrentY = RowNumber + 90 



Printer.CurrentX = 425 - Printer.TextWidth(Forniat(SmalIPer(SizeNumber), "#0.0")) 
Printer.Print Format(SniallPer(Si2eNuniber), "#0.0") 
Printer.CurrentY = RowNumber + 108 
Printer.CurrentX = 425 - Printer.TextWidth(Format(MidgetPer(SizeNumber), "#0.0")) 
Printer.Print Format(MidgetPer(SizeNuniber), "#0.0") 
Printer.CurrentY = RowNumber + 126 
Printer.CurrentX = 425 - Printer.TextWidth(Format(GranulPer(SizeNumber), "#0.0")) 
Printer.Print Format(GranulPer(SizeNumber), "#0.0") 
Printer.CurrentY = RowNumber + 144 
Printer.CurrentX = 425 - E'rinter.TextWidth(Format(FinePer(SizeNumber), "#0.0")) 
Printer.Print Format(FinePer(SizeNumber), "#0.0") 
Printer.CurrentY = RowNumber + 162 
Printer.CurrentX = 425 - Printer.TextWidth(Format(SheilPer(SizeNumber), "#0.0")) 
Printer.Print Format(SheIIPer(SizeNumber), "#0.0") 

Next 
v n u m b e r  =  0  

For RowNumber = 381 To 525 Step 36 
v n u m b e r  =  v n u m b e r  +  1  
Printer.CurrentY = RowNumber 
Printer.CurrentX = 425 - Printer.Te.\tWidth(Format(ESM_No(v_number), "#0.0")) 
Printer.Print Format(ESM_No(v_number), "#0.0") 
Printer.CurrentY = RowNumber + 17 

Printer.CurrentX = 425 - Printer.TextWidth(Format(RejectPer(v_number), "#0.0")) 
Printer.Print Fonnat(RejectPer(v_number + 3), "#0.0") 

Next 
Printer.CurrentY = 561 

Printer.CurrentX = 425 - Printer.TextWidth(Format(ESM_2_No, "#0.0")) 
Printer.Print Format(ESM_2_No, "#0.0") 
E'rinter.CurrentY = 579 

Printer.CurrentX = 425 - Printer.TextWidth(Format(PecanStorageTime, "#0.0")) 
Printer.Print Format(PecanStorageTime, "#0.0") 
Printer.CurrentY = 597 

Printer.CurrentX = 425 - Printer.Te.xtWidth(Format(PecanStopTime, "#0.0")) 
Printer.Print Format(PecanStopTime, "#0.0") 
Printer.CurrentY = 615 

Printer.CurrentX = 425 - Printer.TextWidth(Format(PecanStorageRate, "#0.0")) 
Printer.Print Format(PecanStorageRate, "#0.0") 

'column 5 
For SizeNumber = 0 To 1 

RSN = 57 + (SizeNumber * 180) 
MyNo = 0 

For RowNumber = RSN To RSN + 72 Step 18 
MyNo = MyNo + 1 
If RowNumber >= 93 Then 

If MyNo = I Then 
v_number = Dest_H(SizeNumber + 5) 

Elself MyNo = 2 Then 
v_number = Dest_L(SizeNumber + 5) 

Elself MyNo = 3 Then 
vnumber = Dest_M(SizeNumber + 5) 



Elself MyNo = 4 Then 
v n u m b e r  =  D e s t _ S ( S i z e N u m b e r  +  5 )  

Else 
v n u m b e r  =  D e s t _ M g ( S i z e N u m b e r  +  

End If 
Printer.CurrentX = 431 
Printer.CurrentY = RowNumber 

If v number = I Then 

E'rinter.Print "Sorting" 
Elself v number = 2 Then 

Printer.Print "Sizing-2" 
Elself v number = 3 Then 

Printer.Print "Sizing-3" 
Elself v number = 4 Then 

Printer.Print "Sizing-4" 
Elself v number = 5 Then 

Printer.Print "Sizing-5" 
Elself v number = 6 Then 

Printer.Print "Sizing-6" 
End If 

End If 
Next 

Next 
Dim NoESM As Integer 
NoESM = 1 

For RowNumber = 399 To 543 Step 36 
vnumber = Dest_ESM(NoESM) 
Printer.CurrentX = 431 
Printer.CurrentY = RowNumber 
If v number = I Then 

Printer.Print "Cutter" 
Elself v number = 2 Then 

Printer.Print "Resheller" 
Elself v number = 3 Then 

Printer.Print "Rework" 
Elself v number = 4 Then 

Printer.Print "Float" 
End If 
NoESM = NoESM + 1 

Next 
' page number 
Printer.CurrentX = 504 
Printer.CurrentY = 36 
Printer.Print "3/3" 

End Select 
End Sub 
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PPSM SIMULATION RESULTS FOR SCENARIO # 1 
Scenario # 1, Run # 1 

** AweSim! SUMMARY REPORT ** 
Sat Mar 08 23:32:22 1997 
Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler: M. Bashir Lakhani 
Date: 1/1/1996 
Run number 1 of 4 
Current simulation time ; 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT ** 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 279940 .00 161621 .99 0 .58 10 .00 559870 .00 55987 
Total Lbs. Packe 101255 .00 58458 .16 0 .58 10 .00 202500 .00 20250 
Total Halves Pro 69000 .50 39837 .31 0 .58 1 .00 138000 .00 138000 
Percentage Yield 0 .37 0 .06 0 . 17 0 .11 0 .43 138000 
Total Large Prod 11920 .50 6882 . 16 0 .58 1 .00 23840 .00 23840 
Lg, Time in syst 105 .67 38 .26 0 .36 40 .00 248 .00 23840 
Total Medium Pro 12555 .50 7248 .78 0 .58 1 .00 25110 .00 25110 
Med, Time in sys 137 .24 43 .88 0 .32 54 , .00 387 .00 25110 
Total Small Prod 4835, .50 2791, .63 0 . .58 1, .00 9670, .00 9670 
Sm, Time in syst 153 .03 50 .45 0 .33 64 .00 378 .00 9670 
Total Midget Pro 2910, .50 1680, .23 0. .58 1, .00 5820, .00 5820 
Mg, Time in syst 1S4 , .05 61, .62 0 . .38 62 . .00 423 , .00 5820 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 137705. .50 79504. .16 0 . .58 1. .00 275410. .00 275410 
Shell,Time after 23 . .00 33 . .72 1. .47 0 . .00 211, .00 275410 
Total Oil Stock 2530. .50 1460 . .84 0 . .58 1. .00 5060 . .00 5060 
Pecan Completed 265454. .91 136350. .80 0 . .51 39346. .00 482758. .00 138000 
Half,Time in sys 193 . .12 63 . .36 0 . .33 98 . .00 291. .00 138000 
Half,Time after 172 . 60 56. 42 0 . ,33 88 . 00 262. 00 138000 
Entities current 93100. 40 9428 . 30 0 . 10 77422. 00 108674. 00 17310 

** FILE STATISTICS REPORT ** 

Where Average Standard Maximum Current Average 
Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0. .0 0. .0 1 0 0.0 
2 RESOURCE PASTUERIZER 0. ,0 0. .0 1 0 0.0 
3 RESOURCE CRACKER 14. .7 9, . 9 33 0 16.3 
4 RESOURCE SHELLER 0 . .4 0. ,6 3 0 0.5 
5 RESOURCE RESHELLER 0 , .0 0. .0 0 0 0.0 
6 RESOURCE SIZING! 48 . . 7 28 . 9 101 31 47.3 
7 RESOURCE SIZING2 0 . .0 0 . 1 1 0 0.1 
8 RESOURCE SIZING3 0 . ,0 0 . 0 1 0 0.0 
9 RESOURCE SIZXNG4 0 . ,0 0 . 0 0 0 0.0 
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10 RESOURCE SI2INGS 0 .0 
11 RESOURCE SIZING6 0 .1 
12 RESOURCE ESM_H 0 .0 
13 RESOURCE ESM_L 0 .0 
14 RESOURCE ESM_M 0 .1 
15 RESOURCE ESM_S 0 , .1 
16 RESOURCE ESM_MG 0 , .1 
19 RESOURCE TABLES 87, .6 
20 RESOURCE BOXPACK 0 , .0 
21 RESOURCE FORKLIFT 0 , ,0 
22 RESOURCE RECOVERY 0 . .1 
23 RESOURCE FLOAT 0 . .0 
24 RESOURCE BIGBUGGY 0 . .0 
25 RESOURCE SMALLBUGGY 106 . .3 
26 RESOURCE ESM 2H 0 . ,0 
0 Event Calendar 86. .4 

** BATCH STATISTICS REPORT 

Batch Average Maximum Current 
Node Number Number Number 

Waiting Waiting Waiting 

Cracker_Flow 40.9 105 31 
Sheller_Flow 37.7 105 36 
Sizingl_Flow 24.7 76 20 
Buggy_Sl 42.8 88 39 
SIZING3_FL0W 14.3 35 21 
BUGGY_S2 37.1 78 27 
SIZING5_FL0W 5.6 13 4 
Buggy_S3 39.7 S3 26 
SmallBuggyGo 8.2 18 16 
BUGGY_S4 40.8 83 33 
Si2ing2_Flow 13 .8 38 6 
BUGGY_S5 0.0 0 0 
SIZXNG4_FL0W 0.0 0 0 
SBUGGYTOFREE 8.1 18 1 
SrZING6_FL0W 6.3 17 10 
BUGGY_S6 49.2 96 80 
TABLE_FLOW 14.6 42 19 
BOX 4.5 11 7 
PALLET 23 .6 50 11 
ESM_H_Flow 27.0 63 S 
ESM_L_Flow 11.9 34 0 
ESM_M_Flow 9.5 27 6 
PECESM_S_Flow 5.0 13 1 
ESM_Mg_Flow 5.8 14 0 
ESM_2H_FL0W 0.0 0 0 
BIciuGGYTOFREE 13 .7 30 5 
Float_Flow 6.3 20 8 
Resheller_Flow 0.0 0 0 
Recovery_Flow 0.7 3 0 

0 .0 1 0 0 .0 
0 .4 2 0 0 .6 
0, .0 1 0 0 , .0 
0 .1 1 0 0 .1 
0 .3 3 0 0 .4 
0 , .5 3 0 1, .0 

0, .3 3 0 0 . .8 
36, .1 147 129 108 , .7 
0 , .0 1 0 0 , .0 
0. .0 1 0 0 . .0 

0 . .4 4 0 0 . .4 
0. .2 2 0 0 , .1 
0 . .0 1 0 0 . .0 

90. .9 259 251 46. , 5 
0 . .0 0 0 0 . ,0 

27. .6 249 102 0 . .1 

4 r *  

Average 
Waiting 
Time 

0 . 6  
0.5 

0.5 
2.3 

18.4 
49.5 
1.5 

10.9 
0 . 2  

14 .5 

4.9 

0 . 0  

0 . 0  
0.3 
2 . 1  

16.8 

0 . 6  
0 . 2  

2.5 
0.9 
2.9 

2.4 
3.4 
6.4 
0 . 0  
1.3 
1.0 

0 . 0  

1.2 
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Scenario # 1, Run # 2 

AweSim! SUMMARY REPORT ** 
Sat Mar 08 23:40:34 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date ; 1/1/1996 
Run number 2 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT ** 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 278950 .00 161050 .41 0 .58 10 .00 557890 .00 55789 
Total Lbs. Packe 101255 .00 58458 .16 0 .58 10 .00 202500 .00 20250 
Total Halves Pro 69435 .50 40088 .46 0 .58 1 .00 138870 .00 138870 
Percentage Yield 0 .37 0 .06 0 .17 0 .09 0 .43 138870 
Total Large Prod 11725 .50 6769 .58 0 .58 1, .00 23450 .00 23450 
Lg, Time in syst 103 .68 37 .13 0 .36 40 .00 235 .00 23450 
Total Medium Pro 12475 .50 7202 .59 0 .58 1, .00 24950 .00 24950 
Med, Time in sys 138 .00 44 .86 0, .33 54, .00 343 , .00 24950 
Total Small Prod 4410 .50 2546 .26 0 .58 1, .00 8820 .00 3820 
Sm, Time in syst 157 .17 51 .66 0, .33 46, .00 418 , .00 8820 
Total Midget Pro 3175, .50 1833 , .23 0 , .58 1, .00 6350 , .00 6350 
Mg, Time in syst 166. .65 59, ,70 0 , .36 60. ,00 441. .00 6350 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 136240. .50 78658. .35 0 . .58 1. ,00 272480. ,00 272480 
Shell,Time after 23 , .33 34 , .40 1. .47 0 . ,00 194 . ,00 272480 
Total Oil Stock 2700 . .50 1558 . .99 0 . .58 1. ,00 5400 . ,00 5400 
Pecan Completed 263962. .33 135850. ,94 0. ,51 40426. 00 480923. 00 138870 
Half,Time in sys 188 . .30 64 . ,55 Q . ,34 95 . ,00 291. 00 138870 
Half,Time after 169. , 87 58. ,66 0 . ,35 83 . ,00 265 . 00 138870 
Entities current 93099. ,39 9127. 29 0. 10 77777. 00 108066. 00 17310 

** FILE STATISTICS REPORT ** 

Pile 
Number 

Where 
Created 

Average Standard Maximum Current Average 
Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0 .0 0 .0 1 0 0 .0 
2 RESOURCE PASTUERI2ER 0 .0 0 .0 1 0 0 .0 
3 RESOURCE CRACKER 12, .5 9 .3 29 0 13 .9 
4 RESOURCE SHELLER 0 .4 0 .6 3 0 0 .5 
5 RESOURCE RESHELLER 0 , .0 0 .0 0 0 0 .0 
6 RESOURCE SIZINGl 49, . 0  29, .6 102 27 47 . 7 
7 RESOURCE SIZING2 0 . . 0  0 , .1 1 0 0 , .1 
8 RESOURCE SIZING3 0 , . 0  0 , .0 1 0 0 .0 
9 RESOURCE SIZING4 0 . . 0  0 , .0 0 0 0 , .0 

10 RESOURCE SIZINGS 0. . 0  0 . .0 1 0 0 , .0 

11 RESOURCE SIZINGS 0. .1 0. .4 2 1 0 , . 7 

12 RESOURCE ESM H 0. ,0 0 . .0 1 0 0. ,0 
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13 RESOURCE ESM_L 0 .0 0, .1 1 0 0 . 1 
14 RESOORCE ESM_M 0 .1 0. .2 2 0 0, .3 
15 RESOURCE ESM_S 0 .2 0 . .6 5 0 1. .2 
16 RESOORCE ESM_MG 0 .1 0. .3 3 0 0 .8 
19 RESOURCE TABLES 84 .8 36. .5 148 132 104 .8 
20 RESOORCE BOXPACK 0 .0 0. .0 4 0 0 , .0 
21 RESOORCE FORKLIFT 0, .0 0. .0 1 0 0 . .0 
22 RESOORCE RECOVERY 0 . .1 0 . .5 4 0 0 . . 6  

23 RESOORCE FLOAT 0 , . 0  Q . .2 2 0 0 , . 1  
24 RESOORCE BIGBOGGY 0, .0 0. .0 1 0 0 . . 0  
25 RESOORCE SMALLBOGGY 99. .5 90. .1 259 244 43 . . 6  
26 RESOORCE ESM 2H 0. ,0 0. .0 0 0 0 . .0 
0 Event Calendar 89. .4 28. .5 260 109 0 . . 1 

** BATCH STATISTICS REPORT ** 

Batch 
Mode 

Average Maximum Current Average 

Number Number Number Waiting 
Waiting Waiting Waiting Time 

Cracker_Plow 
Sheller_Flow 
Si2ingl_Plow 
Buggy_Sl 
SIZING3_FL0W 
BUGGY_S2 

SIZING5_FL0W 
Buggy_S3 
SmallBuggyGo 
BUGGY_S4 
Sizing2_Flow 
BOGGY_SS 
SIZrNG4_FL0W 
SBUGGYTOFREE 

SIZING6_FL0W 
BUGGY_S6 
TABLE_FLOW 
BOX 

PALLET 
ESM_H_Flow 
ESM_L_Flow 
ESM_M_Flow 
PECESM_S_Flow 
ESM_Mg_Flow 
ESM_2H_FL0W 
BIGBUGGYTOFREE 
Float_Flow 

Resheller_Flow 
Recovery_Flow 

44 .4 103 
44 .1 109 
24 .4 76 
43 .3 87 
13 .7 38 
38 .0 78 
5 .8 13 

40 .6 85 
8 .4 18 

43 .1 30 
15 .1 36 
0 .0 0 
0 , .0 0 
8 . .5 18 
5, .3 17 

48 . ,5 101 
13 . .9 43 
4 . .4 11 

23 . .0 50 
26 . .7 62 
11, .3 35 
9 . ,7 27 
3 . ,9 13 
5 . 8 16 
0 . 0 0 

14 . 5 30 
6. 2 19 
0 . 0 0 
0 . 6 3 

81 0.6 
35 0 .6 
19 0.5 
23 2 .3 
12 17.6 
37 49.8 
10 l.S 
38 11.5 
13 0.2 
59 15.5 
19 5.4 

0  0 . 0  

0  0 . 0  

2 0.3 

9 1.8 
56 17.0 
17 0.6 

6  0 . 2  

28 2.5 
0 0.9 
3 2.8 

22 2.5 
5 2.9 
9 6.1 
0  0 . 0  

26 1.4 
12 1.0 

0  0 . 0  

0 1.0 
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Scenario # 1, Run # 3 

** AweSim! SUMMARY REPORT ** 
Sat Mar 08 23:49:08 1997 

Simulation Project; Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date; 1/1/1996 
Run number 3 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT ** 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 279S50 .00 161396 .82 0 .58 10 .00 559090 .00 55909 
Total Lbs. Packe 101255 .00 58458 .16 0 .58 10 . 00 202500 .00 20250 
Total Halves Pro 68985 .50 39828 .65 0 .58 1 .00 137970 .00 137970 
Percentage Yield 0 .37 0 .07 0 .18 0 .08 0 .43 137970 
Total Large Prod 11385 .50 6573 .28 0 .58 1 .00 22770 , 00 22770 
Lg, Time in syst 114 .44 38 .54 0 .34 43 , 00 258 , ,00 22770 
Total Medium Pro 13145 .50 7589 .41 0 .58 1 .00 26290 , 00 26290 
Med, Time in sys 14 8 .61 46 .15 0 .31 59 .00 391. ,00 26290 
Total Small Prod 4620 .50 2667 .50 0. ,58 1. ,00 9240 . ,00 9240 
Sm, Time in syst 1S2 , .06 52. .60 0 . ,32 68 . ,00 434 . ,00 9240 
Total Midget Pro 3105 .50 1792 .82 0. ,58 1. ,00 6210 . ,00 6210 
Mg, Time in syst 171, .61 52. ,24 0 . ,30 76 . ,00 350 . ,00 6210 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 1373S5. ,50 79307. ,86 0 , ,58 1. .00 274730. .00 274730 
Shell,Time after 26 . .46 37. ,48 1. .42 0 . .00 246. .00 274730 
Total Oil Stock 2570 . .50 1483 . .93 0, .58 1. .00 5140 . 00 5140 
Pecan Completed 264249. .30 135S02. .87 0 . .51 39791. 00 482012. 00 137970 
Half,Time in sys 196 . .20 65. .88 0 , .34 100 . .00 298 . .00 137970 
Half,Time after 173 , .58 59, .22 0. .34 85. .00 268. 00 137970 
Entities current 91746. .45 8754 , .08 0 . 10 77198. 00 106747. 00 16500 

** FILE STATISTICS REPORT ** 

File 
Number 

Where 
Created 

Average Standard Maximum Current Average 
Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0 .0 0. ,0 1 0 0 .0 
2 RESOURCE PASTUERIZER 0 .0 0 . ,0 1 0 0 .0 
3 RESOURCE CRACKER 16 .1 9. ,5 34 0 17 . 9 
4 RESOURCE SHELLER 0 ,5 0. ,6 3 0 0 .6 
5 RESOURCE RESHELLER 0 . ,0 0, ,0 0 0 0 ,0 
6 RESOURCE SIZINGl 55. ,7 28. ,6 101 30 54 , , 1 
7 RESOURCE SIZING2 0 . ,0 0. , 1 1 0 0 ,0 
8 RESOURCE SIZING3 0. ,0 0 . .0 1 0 0 . , 0 

9 RESOURCE SIZING4 0 . ,0 0. .0 0 0 0 . .0 

10 RESOURCE SIZING5 0 . .0 0 . 1 1 0 0 . .0 
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11 RESOURCE SIZING6 0 .1 0 .4 2 0 0 
12 RESOURCE ESM_H 0 .0 0 .0 1 0 0 
13 RESOURCE ESM_L 0 , .0 0 .1 1 0 0 
14 RESOURCE ESM_M 0 .1 •0 .2 2 0 0 
15 RESOURCE ESM_S 0 .2 0 .5 5 0 1 
16 RESOURCE ESM_MG 0 , .1 0 .3 2 0 0 
19 RESOURCE TABLES 81. .6 36 .3 143 129 101 
20 RESOURCE BOXPACK 0. .0 0, .0 14 0 0 
21 RESOURCE FORKLIFT 0 .0 0 .0 1 0 0 
22 RESOURCE RECOVERY 0 , .1 0 .4 4 0 0 
23 RESOURCE FLOAT 0 . .0 0, .2 2 0 0 
24 RESOURCE BIGBUGGY 0 . .0 0 , .0 1 0 0 
25 RESOURCE SMALLBUGGY 96. .9 90. .6 256 249 42 
2S RESOURCE ESM_2H 0 . .0 0. .0 0 0 0 
0 Event Calendar 89. .4 30. .2 272 102 0 

RESOURCE STATISTICS REPORT •• 

** BATCH STATISTICS REPORT ** 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 36 .7 106 12 O.S 
Sheller_Flow 43 .4 108 24 0.6 
Si2ingl_Flow 22 .9 75 9 0.4 
BuggY_Sl 43 .0 88 51 2.3 
SIZING3_FL0W 14 .4 37 9 18.0 
BUGGY_S2 33 . 8  81 57 42.8 
SIZING5_FL0W 5 .7 13 10 1.6 
Buggy_S3 40 .2 87 38 11.4 
SmalIBuggyGo 8. .2 18 10 0.2 
BUGGY_S4 41 .7 87 31 14.0 
Sizing2_Flow 16 .8 36 1 5.6 
BaGGY_S5 0. .0 0 0 0.0 
SIZING4_FL0W 0 . .0 0 0 0.0 
SBUGGYTOFREE 8 .  .2 18 15 0.3 
SIZING6_FL0W 6. ,1 17 1 2.1 
BHGGY_S6 SO. .7 103 59 17.1 
TABLE_FLOW 14 . .5 42 0 0.6 
BOX 4 . ,7 11 2 0.2 
PALLET 23 . 3 50 21 2.5 
ESM_H_Flow 26. 6 S3 34 0.9 
ESM_L~Flow 12. 0 36 19 3.0 
ESM_M_Flow 10. 0 26 20 2.4 
PECESM_S_Flow 4 . 0 13 2 2.7 
ESM_Mg_Flow 5 . 0 16 6 5.3 
ESM_2H_FL0W 0. 0 0 0 0.0 
BIGBUGGYTOFREE 14 . 1 30 4 1.4 
Float_Flow S. 5 19 13 1.0 
Resheller_Flow 0 . 0 0 0 0.0 
Recovery_Flow 0 . 7 3 1 1.1 

7 

0 
1 

3 
1 

a  
3 
0 

0 

5 

1 

0 

2 
0 

1 
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Scenario # 1, Run # 4 

** AweSim! SUMMARY REPORT ** 
Sat Mar 08 23:57:47 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler: M. Bashir Lakhani 
Date : 1/1/1996 
Run number 4 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT ** 

Label Mean Standard Coeff. 1 of Minimum Maximum Number of 
Value Deviation Variation Value Value Observatioi 

Tocal Pecan Crac 279115 .00 161145 .68 0 .58 10 .00 558220 .00 55822 
Total Lbs. Packe 100505 .00 58025 .15 0 .58 10 .00 201000 .00 20100 
Total Halves Pro 68640 .50 39629 .47 0 .58 1 .00 137280 .00 137280 
Percentage Yield 0 .37 0 .06 0 .17 0 .09 0 .43 137280 
Total Large Prod 11535, .50 6659 . a s  0  .58 1 . 0 0  23070 .00 2307Q 
Lg, Time in syst 104 .57 35 .98 0 .34 40 .00 214 . 00 23070 
Total Medium Pro 12450, .50 7188 .16 0 .58 1, .00 24900, .00 24900 
Med, Time in sys 137, .42 44, .84 0 .33 52 , .00 427, .00 24900 
Total Small Prod 4830 , .50 2788 .75 0 .58 1, .00 9660 , .00 9660 
Sm, Time in syst 153 , .07 4 8  .50 0 .32 68 . .00 467 , .00 9660 
Total Midget Pro 3045 , ,50 1758 , .18 0 .58 1.  ,00 6090 , ,00 S090 
Mg, Time in syst 166 . ,76 SI, .54 0 .37 66 . ,00 434 . ,00 6090 
Total Granule Pr NO VALUES RECORDED 
Total Pine Produ NO VALUES RECORDED 
Total Shell Prod 138105. ,50 79735. ,10 0 .58 1.  ,00 276210. ,00 276210 
Shell,Time after 23 . 49 34 . ,07 1 .45 0 . 00 208 . 00 276210 
Total Oil Stock 2820 . ,50 1628. ,27 0 .58 1.  ,00 5640. 00 5S40 
Pecan Completed 264731. 89 136028. ,82 0 .51 39355 . 00 482796. 00 137280 
Half,Time in sys 193 . 57 66. ,88 0, .35 98 . 00 299 . 00 137280 
Half,Time after 174 . 71 60. ,92 0  .35 86 . 00 272 . ,00 137280 
Entities current 90312. 11 8675, 96 0, .10 75544 . 00 105053. 00 15870 

** FILE STATISTICS REPORT ** 

File Where Average Standard Maximum Current Average 
sr Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0.0 0 .0 1 0 0.0 
2 RESOURCE PASTUERIZER 0.0 0 , .0 1 0 0.0 
3 RESOURCE CRACKER 11.4 8 .4 28 0 12 .8 
4 RESOURCE SHELLER 1.4 1, .2 5 0 1.5 
5 RESOURCE RESHELLER 0.0 0 , . 0 0 0 0.0 
6 RESOURCE SIZINGl 48.3 27, .9 97 22 47.4 
7 RESOURCE SIZING2 0.0 0 , . 1 1 0 0.0 
8 RESOURCE SIZING3 0.0 0 , .0 1 0 0.0 
9 RESOURCE SIZING4 0.0 0 . , 0 0 0 0.0 
10 RESOURCE SIZING5 0.0 0 . ,0 1 0 0.0 

11 RESOURCE SIZING6 0.1 0 . ,4 2 0 0.6 
12 RESOURCE ESM H 0.0 0 . , 0 1 0 0.0 
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13 RESOURCE ESM_L 0 , .0 0 .1 1 0 0 

14 RESOURCE ESM_M 0. .1 0 .3 2 0 0 
15 RESOURCE ESM_S 0 . .2 0 .6 4 0 1 
IS RESOURCE ESM_MG 0 , .1 0 .3 4 0 0 
19 RESOURCE TABLES 91. . 7 40 .9 161 142 111 

20 RESOURCE BOXPACK 0 . .0 0 .0 1 0 0 

21 RESOURCE FORKLIFT 0. .0 0 .0 1 0 0 

22 RESOURCE RECOVERY 0 . .1 0 .4 4 0 0 
23 RESOURCE FLOAT 0 . .0 0 . .2 3 0 0 
24 RESOURCE BIGBUGGY 0 . .0 0 .0 1 0 0 

25 RESOURCE SMALLB0(3GY 111. .0 98. .4 279 274 48 
26 RESOURCE ESM 2H 0. .0 0 . .0 0 0 0 
0 Event Calendar 89. .8 29 .0 252 90 0 

1 1.0 1 1 

** BATCH STATISTICS REPORT ** 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 38 . 9 104 12 0.5 
Sheller_Flow 42.7 105 58 0.6 
Sizingl_Flow 23 .4 74 5 O.S 
Buggy_Sl 42 .8 86 51 2.2 
SIZING3_FL0W 14 .2 35 27 19.1 
BUGGY_S2 35 .5 75 25 50 .2 
SIZIKG5_FL0W 5.4 13 8 1.5 
Buggy_S3 40 .8 87 47 11.3 
SmallBuggyGo 8.4 18 6 0.2 
BUGGY_S4 43 .8 86 34 15 . 3 
Si2ing2_Flow 12.9 35 23 4 . 5 
BUGGY_S5 0.0 0 0 0.0 
SIZING4_FL0W 0.0 0 0 0 . 0 
SBUGGYTOFREE 8.2 18 10 0.3 
SIZING6_FL0W e . o  17 14 2 .1 
BUGGY_S6 47.5 99 46 16.5 
TABLE_PLOW 14 .0 43 11 0.6 
BOX 5.0 11 5 0.2 
PALLET 24 .2 50 39 2.6 
ESM_H_Flow 26.7 63 9 0 . 9 
ESM_L_Flow 14 .3 37 25 3.6 
ESM_M_Flow 9.6 27 •J 2.5 
PECESM_S_Flow S .1 12 9 3 .4 
ESM_Mg_Flow 5.6 15 2 6.2 
ESM_2H_FL0W 0.0 0 0 0.0 
BIGBUGGYTOFREE 15 .2 30 17 1.5 
Float_Flow 6.1 19 1 1.0 
Resheller_Flow 0.0 0 0 0.0 
Recovery_Flow 0.7 3 2 1.0 

0 

3 
2 
9 
4 
0 

0 

5 
1 

0 

2 

0 

1 
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PPSM SIMULATION RESULTS FOR SCENARIO # 2 

Scenario # 2, Run # 1 

** AweSim! SUMMARY REPORT ** 
Sun Mar 09 00:46:29 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler: M. Bashir Lakhani 
Date: 1/1/1996 
Run number 1 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 253660 .00 146449 .23 0 .58 10 .00 507310 .00 50731 
Total Zis. Packe 99005 .00 57159 .12 0 .58 10 .00 198000 .00 19800 
Total Halves Pro 6910S .50 39897 .93 0 .58 1 .00 138210 .00 138210 
Percentage Yield 0 .40 0 .06 0 .16 0 .09 0 .45 138210 
Total Large Prod 10695 .50 6174 .91 0 .58 1 .00 21390 .00 21390 
Lg, Time in syst 127 .81 48 .73 0 .38 42 .00 283 .00 21390 
Total Medium Pro 12095 .50 6983 .20 0 .58 1 .00 24190 .00 24190 
Med, Time in sys 160 .90 54 .68 0 .34 57 .00 464 .00 24190 
Total Small Prod 4350 . ,50 2511. .62 0 .58 1 .00 8700 , ,00 8700 
Sm, Time in syst 173 .71 61, .44 0 .35 66 .00 479 .00 8700 
Total Midget Pro 2745 , .50 1584 , .97 0 . 58 1, ,00 5490 , ,00 5490 
Mg, Time in syst 195. .66 64 . .43 0 , .33 78 , ,00 475. .00 5490 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 127150. .50 73410. .23 0 , .58 1. .00 254300. .00 254300 
Shell,Time after 4 . .61 11. ,96 2 . .60 0 . ,00 154 . ,00 254300 
Total Oil Stock 2505. ,50 1446 . ,41 0 . .58 1. .00 5010 . .00 5010 
Pecan Completed 242356. ,29 126392. S8 0. .52 32641. .00 456733. ,00 138210 
Half,Time in sys 193 . 70 64 . 92 0 . 34 99. ,00 296. 00 138210 
Half,Time after 119. 60 28. 66 0 . 24 65, 00 174, 00 138210 
Entities current 126615. 74 11718. 40 0 . 09 106357. 00 145890, 00 16170 

•• FILE STATISTICS REPORT »» 

Where Average Standard Maximum Current Average 
Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0.0 0.0 1 0 0.0 
2 RESOURCE PASTUERIZER 0.0 0.0 1 0 0.0 
3 RESOURCE CRACKER 98.2 53 .4 188 81 88 .9 
4 RESOURCE SHELLER 0.0 0.1 1 0 0.0 
5 RESOURCE RESHELLER 0.0 0.0 0 0 0.0 
6 RESOURCE SI2ING1 0.6 0.7 4 3 0.6 

7 RESOURCE SI2ING2 0.0 0.1 1 0 0,0 
8 RESOURCE SI2ING3 0 . 0 0.0 1 0 0.0 



0 . 0  

0 . 0  
o . s  
0 . 0  

0 .1 

0.4 

1.0 

0 . 7  
89.3 

0 . 0  
0 . 0  

0.5 
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BATCH STATISTICS REPORT 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 31.S 84 21 0.4 
SheHer_Flow 41.6 111 S3 0.6 
Sizingl_Flow 26.7 70 8 0.6 
Buggy_Sl 42.7 88 41 2.4 
SIZING3_FL0W 13.8 34 17 18.0 
BUGGY_S2 41.1 75 53 55.2 
SIZING5_FL0W 5.7 13 11 1.7 
Buggy_S3 39.5 85 41 11.7 
SmallBuggyGo a . 2  18 11 0.2 
BUGGY_S4 41.3 86 30 16.0 
Sizing2_Flow 13.3 38 26 5.1 
BUGGY_S5 0.0 0 0 0.0 
SIZ1NG4_FL0W 0.0 0 0 0.0 
SBUGGYTOFREE 8.3 18 6 0.3 
SIZINGS_FLOW 6.1 17 6 2.2 
BaGGY_S6 49.2 95 54 18 .0 
TABLE_FLOW 15.9 43 16 0.7 
BOX 4.7 11 4 0.2 
PALLET 23.3 50 30 2.6 
ESM_H_Flow 27.2 62 46 0.9 
ESM_L_Plow 12.0 35 19 3.2 
ESM_M_Flow 9.8 26 18 2.6 
PECESM_S_Flow 4.9 13 6 3.7 
ESM_Mg_Flow 4.8 15 10 5.7 
ESM_2H_FL0W 0.0 0 0 0.0 
BIGBOGGYTOFREE 14.9 30 27 1.6 
Float_Flow 6.6 18 3 1.1 
Resheller_Flow 0.0 0 0 0.0 
Recovery_Flow 0.8 3 1 1.4 

9 RESOURCE SIZING4 0 .0 0 .0 0 0 
10 RESOURCE SIZING5 0 .0 0 .0 1 0 
11 RESOURCE SIZING6 0 .1 0 .4 2 0 
12 RESOURCE ESM_H 0 .0 0 .0 1 0 
13 RESOURCE ESM_L 0 .0 0 .1 2 0 
14 RESOURCE ESM_M 0 , .1 0 .3 4 0 
15 RESOURCE ESM_S 0. .1 0 .4 4 0 
16 RESOURCE ESM_MG 0 , .0 0 .3 2 0 
19 RESOURCE TABLES 67, .7 26 .3 115 93 
20 RESOURCE BOXPACK 0. .0 0 . .0 2 0 
21 RESOURCE FORKLIFT 0 . .0 0 . .0 1 0 
22 RESOURCE RECOVERY 0 . .1 0 . .4 4 0 
23 RESOURCE FLOAT 0 . .0 0 . . 1 2 0 
24 RESOURCE BIGBDGGY 0 . .0 0 . .0 1 0 
25 RESOURCE SMALLBUGGY 69. .5 67. .0 192 176 
26 RESOURCE ESM 2H 0 . ,0 0 . .0 0 0 
0 Event Calendar 84 . .3 28 . .4 259 89 
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Scenario # 2, Run # 2 

** AweSim! SUMMARY REPORT ** 
Sun Mar 09 00:54:08 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date: 1/1/1996 
Run number 2 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

•- OBSERVED STATISTICS REPORT 

Label Meauii 
Value 

Standard Coeff. of 
Deviation Variation 

Minimum 
Value 

Maximum 
Value 

Number of 
Observations 

Total Pecan Crac 253440 .00 146322 .21 0 .58 10 .00 506870 .00 50687 
Total Lbs. Packe 98255 .00 56726 .11 0 .58 10 .00 196500 .00 19650 
Total Halves Pro S8640 .50 39629 .47 0 .58 1 .00 137280 .00 137280 
Percentage Yield 0 .40 0 .07 0 .17 0 .09 0 .45 137280 
Total Large Prod 10905 .50 6296 .15 0 .58 1 .00 21810 .00 21810 
Lg, Time in syst 124 .94 46 .16 0 .37 44 .00 268 .00 21810 
Total Medium Pro 11460 .50 6616 .58 0 .58 1, .00 22920 .00 22920 
Med, Time in sys 161 .80 52 .82 0 , .33 66, .00 464 .00 22920 
Total Small Prod 4460 .50 2575, .13 0 , .58 1, .00 3920 , .00 8920 
Sm, Time in syst 178 .45 57 .12 0 , .32 71, .00 429 .00 8920 
Total Midget Pro 2755, .50 1590 .74 0 , .58 1, .00 5510 , .00 5510 
Mg, Time in syst 182, .44 62, .11 0 , .34 70 . .00 358 , .00 5510 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 125445. .50 72425, .85 0 . .58 1. ,00 250890. ,00 250890 
Shell,Time after 4 . .59 12. .01 2 . .62 0 . ,00 154 . ,00 250890 
Total Oil Stock 2300 . .50 1328, .05 0 . .58 1. .00 4600 . .00 4600 
Pecan Completed 240097. .82 125547. .52 0. ,52 32491. ,00 451421. ,00 137280 
Half,Time in sys 196. ,75 65. ,82 0 . ,33 100 . ,00 297 . ,00 137280 
Half,Time after 124 . ,46 30. ,63 0 . ,25 66. 00 181. 00 137280 
Entities current 129634. ,91 12504. .67 0. ,10 108689. 00 150388. ,00 17610 

FILE STATISTICS REPORT 

File 
Number 

Where 
Created 

Average Standard Maximum Current Average 
Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0 .0 0 .0 1 0 0 .0 
2 RESOURCE PASTUERIZER 0 . 0 0 .0 1 0 0 . 0 
3 RESOURCE CRACKER 95 , .4 51 .7 183 76 86 . 9 
4 RESOURCE SHELLER 0 , .0 0 .0 1 0 0 , . 0 
5 RESOURCE RESHELLER 0 , . 0 0 .0 0 0 0 , . 0 
6 RESOURCE SIZINGl 0 , .6 0, .6 4 1 0 , .6 
7 RESOURCE SIZING2 0 . . 0 0 , .0 1 0 0 , . 0 
8 RESOURCE SIZING3 0 . .0 0 , .0 1 0 0 , . 0 
9 RESOURCE SIZING4 0 . . 0 0, .0 0 0 0 , . 0 

10 RESOURCE SIZING5 0. .0 0, .0 1 0 0 . . 0 
11 RESOURCE SIZING6 0 . , 1 0. ,4 2 0 0 . ,6 



12 RESOURCE ESM_H 0 .0 0 . , 0 1 0 0 .0 
13 RESOURCE ESM_L 0 .0 0 . . 1 1 0 0 .1 
14 RESOURCE ESM_M 0 , .1 0 . .3 3 0 0, .4 
IS RESOURCE ESM_S 0 , .1 0 . .G 8 0 1, .2 
16 RESOURCE ESM_MG 0 .1 0 . . 3 3 0 0 .8 
19 RESOURCE TABLES 71, .8 27 . .9 120 101 93 .4 
20 RESOURCE BOXPACK 0 , .0 0 . . 0 1 0 0 , .0 
21 RESOURCE FORKLIFT 0 , .0 0 . 0 1 0 0  .  .0 
22 RESOURCE RECOVERY 0 , .1 0 . .4 4 1 0, • S 
23 RESOURCE FLOAT 0 , .0 0 . 2 2 0 0 , ,1 
24 RESOURCE BIGBUGGY 0 . .0 0 . 0 1 0 0  .  . 0 
25 RESOURCE SMALLBUGGY 72. .0 69. 0 198 183 33 . . 7 
2 6  RESOURCE ESM 2H 0. .0 0 . 0 0 0 0  .  .0 

0  Event Calendar 82. .8 27. 3 248 124 0 . . 1 

•• BATCH STATISTICS REPORT 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 35 .9 84 56 0.5 
Sheller_Flow 42.8 111 26 0.6 
Sizingl_Flow 25 .4 72 22 0.5 
Buggy_Sl 43 .5 88 50 2.5 
SIZING3_FL0W 14 .9 36 35 19.2 
BUGGY_S2 37.2 76 41 51.1 
SIZING5_FL0W 5.5 13 6 1.7 
Buggy_S3 39.2 84 57 12.1 
SraallBuggyGo 8.5 18 8 0.2 
BUGGY_S4 39.2 84 30 15.0 
Sizing2_Flow IS.l 37 12 6.1 
BUGGY_S5 0.0 0 0 0.0 
SIZING4_FL0W 0.0 0 0 0.0 
SBDGGYTOFREE 8.2 18 16 0.3 
SIZING6_FL0W 6.7 18 3 2.5 
BaGGY_S6 49.4 101 87 18 .6 
TABLE_FL0W 14.2 42 10 0 .6 
BOX 4.5 11 3 0.2 
PALLET 23.8 50 44 2.6 
ESM_H_Flow 27.0 64 43 0.9 
ESM_L_Flow 13 .4 36 16 3.5 
ESM_M_Flow 9.6 28 19 2.7 
PECESM_S_Flow 5 .1 13 0 3.8 
ESM_Mg_Flow 5.3 15 7 6.1 
ESM_2H_FL0W 0.0 0 0 0.0 
BIGBUGGYTOFREE 14.2 30 18 1.5 
Float_Flow 6.5 19 1 1.1 
Resheller_Flow 0.0 0 0 0.0 
Recovery_Flow 0.7 3 0 1.3 
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Scenario # 2, Run # 3 

** AweSim! SUMMARY REPORT ** 
Sun Mar 09 01:02:01 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler; M. Bashir Lakhani 
Date: 1/1/1996 
Run number 3 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

OBSERVED STATISTICS REPORT 

L^lbel Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 254500 .00 146934 .20 0 .50 10 .00 508990 .00 50899 
Total Lbs. Packe 98255 .00 5672G .11 0 .58 10 .00 196500 .00 19650 
Total Halves Pro 68670 .50 39646 .79 0 .58 1 .00 137340 .00 137340 
Percentage Yield 0 .39 0 .07 0 .18 0 .09 0 .45 137340 
Total Large Prod llllS .50 6417 .39 0 .58 1 .00 22230 .00 22230 
Lg, Time in syst 127, .76 46 .19 0 , .36 51, .00 284 .00 22230 
Total Medium Pro 11450 .50 6610 .80 0 .58 1 .00 22900 .00 22900 
Med, Time in sys 162, .39 52, .99 0 , .33 55, .00 487 .00 22900 
Total Small Prod 4275 , .50 2468 , .32 0 , .58 1, .00 3550 .00 8550 
Sm, Time in syst 176. .24 57, .51 0 , .33 69, .00 377 , .00 8550 
Total Midget Pro 2730, .50 1576 , .31 0 , .58 1, .00 5460 .00 5460 
Mg, Time in syst 192. .39 65 , .98 0 , .34 66, .00 486 .00 5460 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 126360. .50 72954. . 12 0 . .58 1. .00 252720, .00 252720 
Shell,Time after 4 . .69 12 . .02 2. .56 0. ,00 171, . 00 252720 
Total Oil Stock 2615. .50 1509 . ,92 0 . ,58 1. ,00 5230 . .00 5230 
Pecan Completed 242321, .28 125728. .96 0 . .52 34413. ,00 454099, .00 137340 
Half,Time in sys 197. .23 67. ,60 0 . ,34 101. ,00 305 . .00 137340 
Half,Time after 122. ,67 30 . ,56 0. 25 69. 00 181. ,00 137340 
Entities current 129269. 01 11759. 84 0 . 09 109441. 00 148440. 00 16860 

** FILE STATISTICS REPORT *• 

Where Average Standard Maximum Current Average 
:r Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0.0 0 .0 1 0 0.0 
2 RESOURCE PASTUERIZER 0.0 0 .0 1 0 0.0 
3 RESOURCE CRACKER 98.4 53 .2 186 79 89.3 
4 RESOURCE SHELLER 0.0 0 .1 1 0 0.0 
5 RESOURCE RESHELLER 0.0 0 .0 0 0 0.0 
6 RESOURCE SIZINGl 0.7 0 .7 5 0 0.7 
7 RESOURCE SIZING2 0.0 0 .0 1 0 0.0 
8 RESOURCE SIZING3 0.0 0 , .0 1 0 0.0 
9 RESOURCE SIZING4 0.0 0 , .0 0 0 0.0 
10 RESOURCE SIZING5 0.0 0 , .0 1 0 0.0 
11 RESOURCE SIZING6 0.1 0 , .4 2 0 0.6 
12 RESOURCE ESM H 0.0 0 . .0 1 0 0.0 
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13 RESOURCE ESM_L 0 .0 0 .1 1 0 0 
14 RESOURCE ESM_M 0 , .1 0 .3 2 0 0 
15 RESOURCE ESM_S 0 .1 0 .4 3 0 1 
16 RESOURCE ESM_MG 0 , .1 0 .3 4 0 0  

19 RESOURCE TABLES 70 , .8 28 .4 122 101 92 
20 RESOURCE BOXPACK 0 . .0 0 .0 9 0 Q 

21 RESOURCE FORKLIFT 0 , .0 0 .0 1 0 0 
22 RESOURCE RECOVERY 0 . .1 0, .5 5 2 0 
23 RESOURCE FLOAT 0 . .0 0, .2 2 0 0 
24 RESOURCE BIGBUGGY 0 . .0 0, .0 1 0 0 

25 RESOURCE SMALLBUGGY 69 . .4 69, .8 198 182 32 
26  RESOURCE ESM 2H 0 . .0 0 . .0 0 0 0 
0 Event Calendar 34 . .4 28. .0 256 107 0 

•• BATCH STATISTICS REPORT 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting waiting Time 

Cracker_Flow 34 .1 85 37 0 .5 
Sheller_Flow 41 .1 114 48 0 .6 
Sizingl_Flow 24 .1 75 2 0 .5 
Buggy_Sl 42 .8 87 43 2 .4 
SIZING3_FL0W 14 .4 36 25 20 .0 
B0GGY_S2 42 .5 80 40 61 .8 
SIZING5_FL0W 5 .5 13 11 1 .7 
Buggy_S3 39 .1 84 48 12 .2 
SmallBuggyGo 8 .4 13 16 0 .2 
B0GGY_S4 42 .1 84 30 15 .3 
Si2ing2_Flow 13 .5 38 7 5 .1 
BUGGY_S5 0 .0 0 0 0 .0 
SIZING4_FL0W 0 .0 0 0 0 .0 
SBUGGYTOFREE 8 .0 13 6 0, .3 
SIZING6_FL0W 5, . 6  17 7 2, .1 
BUGGY_S6 48 . . 8  99 53 18, .7 
TABLE_PL0W 14 , .4 42 13 0 . ,6 
BOX 4 , ,7 11 7 0. .2 
PALLET 24. .3 50 45 2. , 7 
ESM_H_Flow 26 . .4 64 2 0. .9 
ESM_L_Flow 15. .5 36 5 4 . .0 
ESM_M_Flow 10 . .2 28 8 2. ,9 
PECESM_S_Flow 5. .0 14 3 3 . ,7 
ESM_Mg_Flow 4 . ,9 15 10 5 . ,7 
ESM_2H_FL0W 0 . ,0 0 0 0 . 0 
BIGBUGGYTOFREE 15. .6 30 15 1. .6 
Float_Flow 6. ,5 19 7 1. ,1 
Resheller_Flow 0 . ,0 0 0 0 . 0 
Recovery_Flow 0 . ,5 3 0 0 . .9 
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Scenario # 2, Run # 4 

** AweSim! SUMMARY REPORT ** 
Sun Mar 09 01:09:43 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date: 1/1/1996 
Run number 4 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

OBSERVED STATISTICS REPORT •• 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 253985 .00 146636 .86 0 .58 10 .00 507960 .00 50796 
Total Lbs. Packe 99005 .00 57159 .12 0 .58 10 .00 198000 .00 19800 
Total Halves Pro 69210 .50 39958 .56 0 .58 1, .00 138420 .00 138420 
Percentage Yield 0 .40 0 .07 0 .17 0 .08 0 .45 138420 
Total Large Prod 10875 .50 6278 .83 0 .58 1 .00 21750 .00 21750 
Lg, Time in syst 128 .27 46 .53 0 .36 49 .00 273 .00 21750 
Total Medium Pro 12185 .50 7035 , .16 0 .58 1, .00 24370 .00 24370 
Med, Time in sys 159 . 6 2  53 , .17 0 .33 65, .00 452 .00 24370 
Total Small Prod 4105 .50 2370, .17 0 .58 1, .00 8210 .00 8210 
Sm, Time in syst 176, .88 58, .28 0 .33 65. .00 447 .00 8210 
Total Midget Pro 2590 , ,50 1495 . .48 0 , .58 1. .00 5180 , .00 5180 
Mg, Time in syst 188 .57 63 , .62 0 .34 74 , .00 486 , .00 5180 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 124480. .50 71868. .71 0 , .58 1. . 0 0  248960, .00 248960 
Shell,Time after 4 . .61 11. .74 2, .55 0 . .00 145. .00 248960 
Total Oil Stock 2470, .50 1426. .20 0 . .58 1. ,00 4940 . .00 4940 
Pecan Completed 241465 . .84 124761. .96 0 . .52 33171. ,00 450413. ,00 138420 
Half,Time in sys 194. .25 63 . ,97 0 . .33 101. ,00 297 . ,00 138420 
Half,Time after 121, .32 28 . 75 0 . .24 69 . ,00 178. ,00 138420 
Entities current 130794, .64 12044. 13 0 . .09 110817. 00 150654. 00 17370 

FILE STATISTICS REPORT •* 

Where Average Standard Maximum Current Average 
:r Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0. .0 0 .0 1 0 0.0 
2 RESOURCE PASTUERIZER 0. ,0 0 . 0 1 0 0.0 
3 RESOURCE CRACKER 95. ,9 51 .9 184 77 87.3 
4 RESOURCE SHELLER 0. ,0 0 . 1 2 0 0.0 
5 RESOURCE RESHELLER 0. ,0 0 .0 0 0 0.0 
6 RESOURCE SIZINGl 0. 6 0 .6 4 0 0.6 
7 RESOURCE SIZING2 0 . 0 0 . 1 1 0 0.0 
8 RESOURCE SIZING3 0 . 0 0 . 0 1 0 0.0 
9 RESOURCE SIZING4 0 . 0 0 .0 0 0 0.0 

10 RESOURCE SIZINGS 0 . 0 0 .0 1 0 0.0 
11 RESOURCE SIZING6 0. 1 0 .4 3 0 0.6 

12 RESODRCE ESM_H 0. 0 0 .0 1 0 0.0 
13 RESOURCE ESM L 0 . 0 0 . 1 1 0 0.1 



14 RESOURCE ESM_M 0 . 1 0 .2 2 0 0 .3 
15 RESOURCE ESM_S 0 , .1 0 .5 5 0 1 . 1 
IS RESOORCE ESM_MG 0 . 1 0 .3 3 0 0 .8 
19 RESOURCE TABLES 68 . .0 25 .4 110 90 90 .2 
20 RESOURCE BOXPACK 0 . .0 • . .0 1 0 0 , .0 
21 RESOORCE FORKLIFT 0 . .0 0 , .0 1 Q Q , .0 
22 RESOORCE RECOVERY 0 , .1 0 , .3 3 0 0 , .3 
23 RESOORCE FLOAT 0 . .0 0 , .1 2 0 0 . .0 
24 RESOORCE BIGBOGGY 0 . .0 0 , .0 1 0 0 , .0 
25 RESOORCE SMALLBOGGY 68 . .7 63 , .7 183 163 32, .4 
26 RESOORCE ESM 2H 0 . .0 0 . ,0 0 0 0 , .0 
0 Event Calendar 85 . .0 28. ,0 269 77 0 . .1 

•• BATCH STATISTICS REPORT 

Batch 
Node 

Average Maximum Current Average 

Number Number Number Waiting 
Waiting Waiting Waiting Time 

Craclcer_Flow 33 .6 82 27 0 . 5 
Sheller_Flow 41 .4 109 0 0 .6 
Sizingl_Flow 25 .7 71 53 0 .6 
Buggy_si 42 .7 86 28 2 .4 
SIZING3_FL0W 15 .0 39 28 20 .2 
BaGGY_S2 43 .1 30 51 61 .4 
SIZING5_FL0W 5 .7 13 11 1 .7 
Buggy_S3 40 .0 82 45 11 .9 
SmallBuggyGo a .7 18 6 0 , .2 
BUGGY_S4 42 .7 86 50 15 .9 
Sizing2_Flow 16 .5 36 1 6 .0 
BaGGY_S5 0 .0 0 0 0 , .0 
SI2ING4_FL0W 0 .0 0 0 0. .0 
SBOGGYTOFREE 7 .9 18 0 0 , .3 
SIZING6_FL0W 6 .2 18 4 2. .3 
BDGGY_S6 49 , .4 94 71 18 . .5 
TABLE_FLOW 14, ,7 41 10 0 . .6 
BOX 4 , .9 11 4 0 . .2 
PALLET 23 . .7 50 39 2. .6 
ESM_H_Flow 27. .2 S4 28 0 . ,9 
ESM_L_Flow 12 . .6 35 9 3 , ,4 
ESM_M_Flow 9 . .7 26 24 2 . ,6 
PECESM_S_Flow 4 . ,2 13 2 3 . 3 
ESM_Mg_Flow 4 . .6 15 5 5 . ,8 
ESM_2H_FL0W 0 , ,0 0 0 0. 0 
BIGBUGGYTOFREE 13 . ,5 30 29 1. 4 
Float_Flow 6. 3 19 9 1. 1 
Resheller_Flow 0 . ,0 0 0 0 . 0 
Recovery_Flow 0 . 8 3 1 1. 5 
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PPSM SIMULATION RESULTS FOR SCENARIO # 3 

Scenario # 3, Run # 1 

** AweSim! SUMMARY REPORT ** 
Sat Mar 08 21:32:52 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler ; M. Bsishir Lakhani 
Date : 1/1/1996 
Run number 1 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

*• OBSERVED STATISTICS REPORT •• 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 204875 .00 118283 .19 0 .58 10 .00 409740 .00 40974 
Total Lbs. Packe 96005 .00 55427 .07 0 .58 10 .00 192000 .00 19200 
Total Halves Pro 67065 .50 38720 .14 0 .58 1 .00 134130 .00 134130 
Percentage Yield 0 .45 0 .08 0 .17 0 . 10 0 .50 134130 
Total Large Prod 9240 .50 5334 .86 0 .58 1 .00 18480 . 00 18480 
Lg, Time in syst 176 .53 70 .61 0 .40 59 .00 343 .00 18480 
Total Medium Pro 12440 .50 7182 .38 0 .58 1 .00 24880 .00 24880 
Med, Time in sys 204 .59 73 .63 0 .36 67 .00 494 .00 24880 
Total Small Prod 4665 . .50 2693 .48 0 .58 1 .00 9330 .00 9330 
Sm, Time in syst 217. .97 76 .12 0. .35 67. .00 477. .00 9330 
Total Midget Pro 2580. .50 1489 .71 0 .58 1 .00 5160 .00 5160 
Mg, Time in syst 240 . .41 82 .43 0. .34 99. .00 592. ,00 51S0 
Total Granule Pr 150. .50 86. .75 0 . .58 1. .00 300 . .00 300 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 97350. .50 56205. .19 0. .58 1. .00 194700. .00 194700 
Shell,Time after 2 . .85 9 . .72 3 . .41 0 . .00 143 . .00 194700 
Total Oil Stock 2595. .50 1498 . .37 0. .58 1. .00 5190 . .00 5190 
Pecan Completed 206181. .38 108681. .84 0 . .53 27131. .00 391872. .00 134130 
Half,Time in sys 187. .80 63 . .47 0 . .34 100 . .00 291. .00 134130 
Half,Time after 57. 28 16. .86 0 . 29 23 . 00 97. 00 134130 
Entities current 1S2299. .65 10856. .76 0. .07 143533. .00 180567. 00 16650 

FILE STATISTICS REPORT 

File 
Number 

Where 
Created 

Average Standard Maximum Current Average 
Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0 .0 0 .0 1 0 0 , .0 
2 RESOURCE PASTUERIZER 0 .0 0 . .0 1 0 0 . . 0 
3 RESOURCE CRACKER 183 . .0 98 . .8 334 227 141. .0 
4 RESOURCE SHELLER 0 .0 0. .0 1 0 0. ,0 
5 RESOURCE RESHELLER 0, .0 0 . .0 0 0 0 . .0 
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6 RESOORCE SIZINGl 0 .2 0 .4 2 0 0 
7 RESOURCE SIZING2 0 .0 0 .1 1 0 0 
8 RESOORCE SIZING3 0 .0 0 .0 1 0 0 
9 RESOORCE SIZING4 0 .0 0 .0 0 0 0 

10 RESOORCE SIZINGS 0 .0 0 .2 2 0 0 
11 RESOORCE SIZINGS 0 .2 0 .4 2 0 0 
12 RESOORCE ESM_H 0 . .0 0 .0 1 0 0 
13 RESOORCE ESM_L 0 .0 0 .1 1 0 0 
14 RESOORCE ESM_M 0 . .1 0 .2 2 0 0 
15 RESOORCE ESM_S 0 . .1 0 , .5 5 0 1 
16 RESOORCE ESM_MG 0 . .0 0 . .3 4 0 0 
19 RESOORCE TABLES 18. .8 11. .6 46 0 30 
20 RESOORCE BOXPACK 0 . .0 0 , .0 12 0 0 
21 RESOURCE FORKLIFT 0 , .0 0 , .0 1 0 0 
22 RESOORCE RECOVERY 0 . .1 0 . ,3 3 0 0 
23 RESOORCE FLOAT 0 . .0 0 . . 1 2 0 0 
24 RESOORCE SIGBOGGY 0 . .0 0 . ,0 1 0 0 
25 RESOORCE SMALLBOGGY 14 . .7 23 . .3 78 48 3 
26 RESOORCE ESM 2H 0 . ,0 0 . .0 0 0 0 
0 Event Calendar 80 . 3 27 . .5 233 75 0 

•* BATCH STATISTICS REPORT •• 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 28 .4 66 37 0 .4 
Sheller_Flow 41.1 109 57 0.8 
Si2ingl_Plow 23 .0 72 27 0.6 
Buggy_Sl 41.6 86 42 2.9 
SI2ING3_FLOW 13 .8 35 19 21.0 
BUGGY_S2 37.7 72 28 59.6 
SIZING5_FL0W S.O 13 6 1.4 
Buggy_S3 38 .7 82 39 9.3 
SmallBuggyGo 8.5 18 12 0.3 
BUGGY_S4 41.1 84 63 19.2 
Sizing2_Flow 14.1 40 20 6.5 
BUGGY_S5 0.0 0 0 0.0 
SIZING4_FL0W 0.0 0 0 0.0 
SBOGGYTOFREE 8.2 18 1 0.3 
SIZING6_FL0W 5.2 17 5 1.5 
BUGGY_SS 48 .7 99 55 14 .3 
TABLE_FL0W 15.2 43 23 0.8 
BOX 4.8 11 3 0.2 
PALLET 23 .8 50 45 2.7 
ESM_H_Flow 2S.9 64 1 1.1 
ESM_L_Flow 15.2 36 0 4.7 
ESM_M_Flow 9.7 26 13 2.6 
PECESM_S_Flow 4.9 14 6 3.6 
ESM_Mg_Flow 4.4 15 10 5.5 
ESM_2H_FL0W 0.0 0 0 0.0 
BIGBUGGYTOFREE 15.3 30 1 1.7 
Float_Flow 6.8 19 4 1.5 
Resheller_Flow 0.0 0 0 0.0 
Recovery_Flow 0.7 3 0 1.3 
SS END 

3 
0 
0 

0 

1 

e 
0 

1 
3 
1 

S 
4 
0 

0 

4 
1 

0 

1 

0 

1 
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Scenario # 3, Run # 2 
** AweSim! SUMMARY REPORT ** 
Sat Mar 08 21:58:21 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date: 1/1/1996 
Run number 2 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT ** 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 203045 .00 117226 .64 0 .58 10 . 00 406080 . 00 40608 
Total libs. Packe 9S755 .00 55860 .08 0 .58 10 .00 193500 .00 19350 
Total Halves Pro S8100 .50 39317 .70 0 .58 1 .00 136200 .00 136200 
Percentage Yield 0 .45 0 .08 0, .18 0 , . 07 0 .51 136200 
Total Large Prod 9300 .50 5369 .50 0 .58 1 .00 18600 .00 18600 
Lg, Time in syst 172 .83 69 .44 0 .40 62, .00 323 .00 18600 
Total Medium Pro 12500 .50 7217 .02 0 , .58 1, . 00 25000 .00 25000 
Med, Time in sys 2 o e .  .93 70 , .16 0 , .34 81, . 00 479 , .00 25000 
Total Small Prod 4240 .50 2448 .11 0 , .58 1, . 00 8480 .00 8480 
Sm, Time in syst 224 . .41 76, ,59 0 , .34 84 , . 00 509 . 00 8480 
Total Midget Pro 2595 . .50 1498 , .37 0. .58 1. . 00 5190, .00 5190 
Mg, Time in syst 231. .63 75. .56 0 . .33 82. . 00 478 , . 00 5190 
Total Granule Pr NO VALDES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 95015. .50 54857. .08 0. ,58 1. .00 150030, .00 190030 
Shell,Time after 2. .87 10 . , 12 3 . 52 0 . , 00 149 . .00 190030 
Total Oil Stock 2440 . ,50 1408 . ,88 0 . 58 1. 00 4880. ,00 4880 
Pecan Completed 204398. .98 107917. .09 0 . ,53 26551. , 00 388247. .00 136200 
Half,Time in sys 188 . ,55 63 , ,67 0. 34 97. 00 291. ,00 136200 
Half,Time after 56. 23 17. 50 0 . 31 23 . 00 96. 00 136200 
Entities current 1SS061. 91 10233. 85 0. 06 147913. 00 183292. 00 16650 

•» FILE STATISTICS REPORT 

Where Average Standard Maximum Current Average 
ir Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0.0 0 .0 1 0 0.0 
2 RESOURCE PASTUERIZER 0.0 0 .0 1 0 0.0 
3 RESOURCE CRACKER 186.6 101 .8 342 235 142.6 
4 RESOURCE SHELLER 0.0 0 .0 1 0 0.0 
5 RESOURCE RESHELLER 0.0 0 , .0 0 0 0.0 
6 RESOURCE SI2ING1 0.2 0 , .4 2 0 0.2 
7 RESOURCE SXZING2 0.0 0 , .1 1 0 0.0 
8 RESOURCE SI2ING3 0.0 0 , .0 1 0 0.0 
9 RESOURCE SIZING4 0.0 0 . .0 0 0 0.0 

10 RESOURCE SIZING5 0.0 0 . .2 2 0 0.1 
11 RESOURCE SI2ING6 0.2 0. ,4 2 0 0.7 

12 RESOURCE ESM_H 0.0 0 . .0 1 0 0.0 

13 RESOURCE ESM L 0.0 0 . ,1 2 1 0.1 
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14 RESOURCE ESM_M 0 .1 0 .2 2 
15 RESOURCE ESM_S 0 .1 0 .5 6 
16 RESOURCE ESM_MG 0 .1 0 .3 4 
19 RESOURCE TABLES IS , .2 11, .7 45 
20 RESOURCE BOXPACK 0 .0 0 .0 1 
21 RESOURCE FORKLIFT 0 , .0 0, .0 1 
22 RESOURCE RECOVERY 0. .1 0 , .5 5 
23 RESOURCE FLOAT 0 . .0 0. .1 2 
24 RESOURCE BIGBUGGY 0 , .0 0 . .0 1 
25 RESOURCE SMALLBUGGY 12. .9 21, .1 74 
26 RESOURCE ESM 2H 0 . .0 0 . .0 0 
0 Event Calendar 81. .8 29. ,4 256 

249 PPSS, .NET:588 0.0 0.0 19 
285 PPSS, .NET:5S7 0.0 0.0 0 

286 PPSS.NET: 569 0 . ,0 0. ,0 

0 
0 

2 
0 
0 
0 

0 
0 

52 

a 

123 

0.3 

1.1 

0.9 

29.5 

0 . 0  

0 . 0  

0.5 

0.1 

0.0 
7.1 

0 . 0  

0 .1 

3272 

0 

•• BATCH STATISTICS REPORT *• 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 28 .3 67 42 0 .4 
Sheller_Flow 40 .9 106 32 0 .8 
Sizingl_Flow 24 .4 74 49 0 .6 
Buggy_Si 42 .2 87 49 3 .0 
SIZING3_FL0W 15 .0 36 4 24 .1 
B0GGY_S2 38 .1 82 45 61 .9 
SIZING5_FL0W 5 .4 13 0 1 .3 
BU3gy_S3 39 .8 80 47 9 .7 
SmalIBuggyGo 8 .7 18 1 0 .3 
BUGGY_S4 40 .3 82 14 18 .6 
Sizing2_Flow 17 .4 36 13 8 .0 
BUGGY_S5 0 .0 0 0 0 , .0 
SIZING4_FL0W 0 .0 0 0 0 .0 
SBUGGYTOFREE 8 .2 18 0 0 , .3 
SIZING6_FL0W 5 .5 17 a 1. .6 
BUGGY_S6 50 , .3 106 52 15 . .0 
TABLE_FL0W 14 .7 44 12 0 . .8 
BOX 4 , .5 11 6 0 . .2 
PALLET 23 , .2 50 5 2 . ,7 
ESM_H_Flow 2S , . 0  63 24 1.  .1 
ESM_L_Flow 12 , .9 35 4 4 . ,0 
ESM_M_Flow 9 . .0 26 1 2 . 3 
PECESM_S_Flow 3 . ,8 13 1 2 . 8 
ESM__Mg Flow 4 . .7 15 6 5 . 9 
ESM_2H_FL0W 0 . .0 0 0 0 . 0 

BIGBUGGYTOFREE 14 . ,2 30 23 1. 5 
Float_Flow 6 . 5 19 7 1. 4 
Resheller_Flow 0 . ,0 0 0 0 . 0 

Recovery_Flow 0 . 6 3 0 0 . 9 
SS END 



188 

Scenario # 3, Run # 3 
** AweSim! SUMMARY REPORT ** 

Sat Mar 08 22:06:10 1997 
Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler ; M. Bashir Lakhani 
Date: 1/1/1996 
Run number 3 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

•» OBSERVED STATISTICS REPORT 

Label Mean Standard Coeff. I of Minimum Maximum Number of 
Value Deviation Variation Value Value Observatior 

Total Pecan Crac 205150 .00 118441 . 96 0 .58 10 .00 410290 .00 41029 
Total Lbs. Packe 96755 .00 55860 .08 0 .58 10 .00 193500 .00 19350 
Total Halves Pro 67890 .50 39196 .45 0 .58 1 .00 135780 .00 135780 
Percentage Yield 0 .45 0 .08 0 .17 0 .08 0 .51 135780 
Total Large Prod 9030 .50 5213, .62 0 .58 1 .00 18060 .00 18060 
Lg, Time in syst 170, .78 69, .78 0 .41 59, .00 334 .00 18060 
Total Medium Pro 12810, .50 7396, .00 0 .58 1 .00 25620 .00 25620 
Med, Time in sys 196, .99 68, .83 0 .35 68, .00 483 .00 25620 
Total Small Prod 4375 , .50 2526. .05 0 .58 1, .00 8750 , .00 8750 
Sm, Time in syst 212, .44 72, . 73 0 .34 65 .00 499 .00 8750 
Total Midget Pro 2625, .50 1515. .69 0 .58 1, .00 5250 , .00 5250 
Mg, Time in syst 231. .15 75. .16 0 .33 77, .00 445 , .00 5250 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ MO VALDES RECORDED 
Total Shell Prod 95815. .50 55318. ,96 0 .58 1. .00 191630. ,00 191630 
Shell,Time after 2. .93 10 . , 12 3 .46 0. ,00 14 7. 00 191630 
Total Oil Stock 2495. ,50 1440. ,63 0 .58 1. ,00 4990. ,00 4990 
Pecan Completed 207114. ,98 108964. ,15 0 .53 26871. 00 390103. ,00 135780 
Half,Time in sys 184. 76 62. 79 0 .34 95. 00 286. 00 135780 
Half,Time after 56. 89 16 . 79 0 .30 23. ,00 97. ,00 135780 
Entities current 158075. 45 11087. 25 0 .07 139887. 00 176316. 00 17450 

»• FILE STATISTICS REPORT ** 

File Where Average Standard Maximum Current Average 
Number Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0 .0 0 .0 1 0 0 .0 
2 RESOORCE PASTUERIZER 0 .0 0 .0 1 0 0 .0 
3 RESOORCE CRACKER 176 .3 96 .2 322 215 137 ,6 
4 RESOURCE SHELLER 0 .0 0 .0 1 0 0, .0 
5 RESOURCE RESHELLER 0 , .0 0, .0 0 0 0 , .0 
6 RESOURCE SIZINGl 0 .2 0 .4 2 1 0, .3 
7 RESOURCE SIZING2 0 , .0 0 .0 1 0 0 , .0 
8 RESOURCE SIZING3 0. .0 0, .0 1 0 0. .0 
9 RESOURCE SIZING4 0 , . 0  0, .0 0 0 0 . .0 

10 RESOURCE SIZING5 0 . .0 0 , .2 2 0 0. , 1 
11 RESOURCE SIZING6 0 . .2 0. .4 3 0 0 . ,6 

12 RESOURCE ESM_H 0 . .0 0 , . 0  1 0  0 . ,0 
13 RESOURCE ESM L 0 . .0 0. .1 1 0 0 . ,1 
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14 RESOORCE ESM_M 
15 RESOORCE ESM_S 
16 RESOORCE ESM_MG 
19 RESOURCE TABLES 
20 RESOORCE BOXPACK 
21 RESOORCE FORKLIFT 
22 RESOORCE RECOVERY 
23 RESOORCE FLOAT 
24 RESOORCE BIGBOGGY 
25 RESOORCE SMALLBOGGY 
26 RESOORCE ESM 2H 
0 Event Calendar 

0.1 
0.1 

0.1 
18.7 

0 . 0  
0 . 0  
0 . 0  
0 . 0  
0 . 0  

15.7 
0 . 0  

77.9 

0 . 2  
0.5 

0.3 
11.2 

0 . 0  

0 . 0  

0 . 2  
0 . 2  
0 . 0  

24.3 
0 . 0  

27.2 

2 0 
5 1 
4 0 

4g 1 
13 0 
1 0 
2 0 
2 0 
1 0 

81 57 

0 0 
250 97 

0.3 
1.0 
0 . 8  

30.1 
0 . 0  

0 . 0  

0 . 2  

0.1 

0 . 0  
a  . 7  

0 . 0  

0.1 

*• BATCH STATISTICS REPORT •• 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 28.5 67 42 0.4 
Sheller_Flow 40.1 110 48 0.7 
Sizingl_Flow 24.2 73 0 0.6 
Buggy_Sl 42 .8 86 63 3.0 
SIZING3_FL0W 13 .6 38 30 21.0 
BDGGY_S2 37 .S 78 70 61.8 
SI2ING5_FL0W 5.5 13 8 1.3 
auggy_S3 41.0 87 40 9.5 
SmalIBuggyGo 8.2 18 9 0.3 
BDGGY_S4 41.4 79 41 19.5 
Si2ing2_Flow 16. e 37 22 7.7 
B0GGY_S5 0.0 0 0 0.0 
SI2ING4_FL0W 0.0 0 0 0.0 
SBOGGYTOFREE 8.1 18 12 0.3 
SIZING6_FL0W 5.8 18 5 1.6 
B0GGY_S6 51.4 104 55 14 .4 
TABLE_FL0W 14.9 42 4 0.8 
BOX 4.7 11 6 0.2 
PALLET 24 .8 50 14 2.8 
ESM_H_Flow 25 .7 64 22 1.1 
ESM_L_Flow 13 .9 34 27 4.4 
ESM_M_Fl0W 9.3 27 IS 2.4 
PECESM_S_Flow 4.2 13 1 3.1 
ESM_Mg_Flow 4.0 15 8 4.8 
ESM_2H_FL0W 0.0 0 0 0.0 
BIGBDGGYTOFREE 14.6 30 17 1.6 
Float_Flow 6.9 19 2 1.5 
Resheller_Flow 0 . 0 0 0 0.0 
Recovery_Flow 0.6 3 0 1.2 
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Scenario # 3, Run # 4 

** AweSim! SUMMARY REPORT ** 
Sat Mar 08 22:34:31 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date: 1/1/1996 
Run number 4 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT ** 

Label Mecin Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 205310 . 00 118534 .34 0 .58 10 .00 410610 .00 41061 
Total Lbs. Packe 96755 .00 55860 .08 0 .58 10 .00 193500 .00 19350 
Total Halves Pro 66990 .50 38676 .84 0 .58 1 .00 133980 .00 133980 
Percentage Yield 0 .45 0 .08 0 .17 0 .10 0 .51 133980 
Total Large Prod 9435 .50 5447 .44 0 .58 1 .00 18870 .00 18870 
Lg, Time in syst 166 .54 69 .17 0 .42 55 .00 334 . 00 18870 
Total Medium Pro 12960 .50 7482 .60 0 .58 1 . 00 25920 .00 25920 
Med, Time in sys 199 .48 69 .16 0 .35 69 .00 479 . 00 25920 
Total Small Prod 4470 .50 2580 , .90 0 .58 1, .00 8940 , .00 8940 
Sm, Time in syst 213 . .76 74, .05 0. .35 76, .00 434 . .00 8940 
Total Midget Pro 2380 . .50 1662 . .91 0 . .58 1. .00 5760. .00 5760 
Mg, Time in syst 226. .29 77, .41 0. .34 82, .00 496, .00 5760 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 96525. .50 55728. .88 0. .58 1. ,00 193050. 00 193050 
Shell,Time after 2. .98 10 . .35 3 . .47 0 . ,00 142 . .00 193050 
Total Oil Stock 2515. .50 1452 . .18 0. .58 1. ,00 5030. .00 5030 
Pecan Completed 205472. ,21 109479. 18 0 . .53 26321. ,00 390610. 00 133980 
Half,Time in sys 180 . 96 62. 78 0. ,35 93 . 00 284 . 00 133980 
Half,Time after 54 . 30 17 . 22 0 . .32 23 . 00 97 . 00 133980 
Entities current 159610. 14 10240. 99 0 . ,06 141890. 00 176859. 00 16650 

** PILE STATISTICS REPORT ** 

File 
Number 

Where 
Created 

Average Standard Maximum Current Average 
Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0 .0 0 .0 1 0 0 . 0 
2 RESOURCE PASTUERIZER 0 .0 0 .0 1 0 0 . 0 
3 RESOURCE CRACKER 176, .5 97, .9 330 223 136 .6 
4 RESOURCE SHELLER 0. .0 0, .0 1 0 0 , . 0 
5 RESOURCE RESHELLER 0, .0 0 , .0 0 0 0 .0 
6 RESOURCE SIZINGl 0, .2 0 , .4 2 0 0 , .2 
7 RESOURCE SIZING2 0 , .0 0 . .1 1 0 0 , .0 
8 RESOURCE SIZING3 0. .0 0. ,0 1 0 0 , .0 
9 RESOURCE SIZING4 0. .0 0. .0 0 0 0 , .0 
10 RESOURCE SIZING5 0. .0 0 . .1 1 0 0 . ,0 
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11 RESOURCE SIZINGS 0 .2 0 .4 2 1 0 
to

 
RESODRCE ESM_H 0 .0 0 .0 1 0 Q 

13 RESOURCE ESM_L 0 .0 0 .1 1 0 0 
14 RESOURCE ESM_M 0 .1 0 .3 3 0 0 
15 RESODRCE ESM_S 0, .1 0, .5 4 0 1 
16 RESOURCE ESM_MG 0 .1 0 .3 2 0 0 
19 RESOURCE TABLES 16, .7 11 .0 44 1 27 
20 RESOURCE BOXPACK 0 , .0 0 , .0 1 0 0 
21 RESOURCE FORKLIFT 0. .0 0 . .0 1 0 0 
22 RESOURCE RECOVERY 0 , ,1 0 , .4 4 0 0 
23 RESOURCE FLOAT 0 . .0 0 , .2 2 0 0 
24 RESOURCE BIGBUGGY 0 . .0 0 . .0 1 0 0 
25 RESODRCE SMALLBUGGY 17. .4 27. .1 90 61 9 
2S RESODRCE ESM 2H 0 . .0 0 . .0 0 0 0 
0 Event Calendar 83 . .8 28 . .9 254 91 0 

** BATCH STATISTICS REPORT ** 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 24 .0 66 2 0.3 
Sheller_Flow 42.1 106 23 0.8 
Sizingl_Flow 25.5 74 37 0.7 
Buggy_Sl 42 .4 88 37 3.0 
SIZING3_FL0W 16.1 37 13 25 .3 
BUGGY_S2 40 . 7 78 49 65 .6 
SIZING5_FL0W 5.1 13 4 1.1 
Buggy_S3 41.2 86 11 9.3 
SmallBuggyGo 8.2 18 12 0.2 
BUGGY_S4 42.2 83 45 17.9 
Sizing2_Flow 13 .0 36 5 5.5 
BUGGY_S5 0.0 0 0 0.0 
SIZING4_FL0W 0.0 0 0 0.0 
SBUGGYTOFREE 8.0 18 s 0.3 
SIZING6_FL0W 6.2 18 4 1.7 
BUGGY_S6 54.5 109 109 15.3 
TABLE_PLOW 14 .8 41 3 0.8 
BOX 4.6 11 5 0.2 
PALLET 24.2 50 49 2.7 
ESM_H_Flow 26.7 63 11 1.1 
ESM_L_Flow 15.1 35 22 4.6 
ESM_M_Flow 9.1 28 10 2.3 
PECESM_S_Flow 5.0 13 8 3 .6 
ESM_Mg_Flow 5.9 15 9 6.8 
ESM_2H_FL0W 0.0 0 0 0.0 
BIGBUGGYTOFREE 14.9 30 11 1.6 
Float_Flow 6.2 19 1 1.3 
Resheller_Flow 0.0 0 0 0.0 
Recoverv_Flow 0.6 3 1 1.0 

6 
0 
1 

4 
0 
7 

4 
0 

0 

s 
1 

0 

5 
0 

1 
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APPENDIX H 

PPSM SIMULATION RESULTS FOR DUAL SORTING OF 
HALVES, OPTION # 1 



193 

PPSM SIMULATION RESULTS FOR DUAL SORTING OF HALVES, OPTION # 
1 

1 
** AweSim! SUMMARY REPORT •* 

Sun Mar 09 06:45:12 1997 
Simulation Project: Santa Cruz Valley Pecan Shelling Plant 

Modeler : M. Bashir Lakhani 
Date : 1/1/1996 

Run number 1 of 4 
Current simulation time : 756.000000 

Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT 

Label Mean Standard Coeff. ( of Minimum Maximum Number of 
Value Deviation Variation Value Value Observatioi 

Total Pecan Crac 254205 .00 146763 .88 0 .58 10 .00 508400 .00 50840 
Total Lbs. Packe 111755 .00 64520 .34 0 . 58 10 .00 223500 .00 22350 
Total Halves Pro S5280 .50 37689 .57 0 .58 1 .00 130560 .00 130560 
Percentage Yield 0 .51 0 .01 0 . 03 0 .45 0 .54 130560 
Total Large Prod 20415 .50 11786 .75 0 .58 1 .00 40830 .00 40830 
Lg, Time in syst 98 .11 43 .43 0 .44 32 .00 395 .00 40830 
Total Medium Pro 17490. .50 10098 .00 0 . 58 1, .00 34980 .00 34980 
Med, Time in sys 114 , .93 83 .20 0 .72 23, .00 443 .00 34980 
Total Small Prod 990 .50 571 .72 0 .58 1 .00 1980 .00 1980 
Sm, Time in syst 177, .83 101 .92 0 .57 40, .00 453 .00 1980 
Total Midget Pro 7575 , .50 4373 , .57 0 .58 1, .00 15150, .00 15150 
Mg, Time in syst 131. .91 79, .48 0 .60 30 , .00 483 , .00 15150 
Total Granule Pr 1800 , .50 1039, .37 0 .58 1, .00 3600 , .00 3600 
Total Fine Produ 1200 . .50 692, .96 0 .58 1, .00 2400 , .00 2400 
Total Shell Prod 115055. .50 66427, .18 0 .58 1. .00 230110. .00 230110 
Shell,Time after 2 . ,72 14 . .25 5 .24 0. ,00 279. ,00 230110 
Total Oil Stock 3105 . ,50 1792. ,82 0 .58 1. ,00 6210. ,00 6210 
Pecan Completed 25S006. ,58 124814. .25 0 .49 52661. ,00 464490. ,00 130560 
Half,Time in sys 175. ,56 63 . .42 0 .36 87. 00 469. ,00 130560 
Half,Time after 124 . 87 43 , ,90 0 , .35 59. 00 420. ,00 130560 
Entities current 68733. 54 11705. 60 0 . .17 49900. 00 88649. 00 16230 

•* FILE STATISTICS REPORT •• 

Where Average Standard Maximum Current Average 
sr Created Length Deviation Length Length Wait Time 

1 RESODRCE DEROCKER 0 . .0 0.0 1 0 0.0 
2 RESOURCE PASTUERIZER 0. , 0 0.0 1 0 0.0 
3 RESOURCE CRACKER 56. 6 32.4 114 7 56.2 
4 RESOURCE SHELLER 0. 0 0.1 2 1 0.0 
5 RESOURCE RESHELLER 0 . 0 0.0 1 0 0.0 

6 RESOURCE SIZXNGl 0. 5 0.6 3 1 0.5 
7 RESOURCE SIZING2 0 . 2 0.9 5 0 1.0 

8 RESOURCE SI2ING3 0 . 0 0.1 1 0 0 . 0 

9 RESOURCE SI2ING4 3 . 8 8.8 43 2 8.9 
10 RESOURCE SI2ING5 0 . 0 0.0 0 0 0.0 

11 RESOURCE SIZING6 0 . 0 0.0 0 0 0.0 
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12 RESOURCE ESM_H 79 .2 47 .0 163 162 66 
13 RESOURCE ESM_L 0. .0 Q .1 1 0 0 
14 RESOURCE ESM_M 0 .1 0 .4 4 0 0 
15 RESOURCE ESM_S 0 .0 • .2 2 0 1 
16 RESOURCE ESM_MG 0 , .1 0 , .4 2 0 0 
19 RESOURCE TABLES 14. .9 10, . 8  42 1 25 
20 RESOURCE BOXPACK 0 , .0 0 .0 1 0 0 
21 RESOURCE FORKLIFT 0 , .0 0 , .0 1 0 0 
22 RESOURCE RECOVERY 0 . .3 0 . .8 6 0 0 
23 RESOURCE FLOAT 0 . .0 0 . .0 0 0 0 
24 RESOURCE BIGBUGGY 0 . .0 0 , .0 1 0 0 
25 RESOURCE SMALLBUGGY 0 . .0 0 . .2 4 0 0 
26 RESOURCE ESM_2H 0. .0 0 . .0 1 0 0 
0 Event Calendar 89. .0 32. .2 283 91 0 

•• BATCH STATISTICS REPORT ** 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 32.1 84 19 0.5 
Sheller_Flow 40.0 104 2 0.6 
Si2ingl_Flow 25.0 71 13 0.5 
Buggy_Sl 29.1 59 14 2.3 
SIZING3_FL0W 3.8 10 3 2.7 
B0GGY_S2 28.5 58 35 17.9 
SIZINGS_FLOW 0.0 0 0 0.0 
Buggy_S3 0.0 0 0 0.0 
SmallBuggyGo 8.4 18 4 0.2 
BUGGY_S4 29.0 59 30 3.9 
Sizing2_Flow 15.5 37 16 2.0 
BUGGY_S5 59 .7 120 54 17.1 
SIZING4_FL0W 3.6 11 5 1.0 
SBUGGYTOFREE 8.6 18 15 0.2 
SIZING6_FL0W 0.0 0 0 0.0 
B0GGY_S6 0.0 0 0 0 . 0 
TABLE_FLOW 14.6 43 6 0.8 
BOX 4.8 11 5 0.2 
PALLET 24.2 50 43 2.4 
ESM_H_Flow 13 .7 33 16 0.4 
ESM_L_Flow 12.9 35 18 1.8 
ESM_M_Flow 11.0 27 9 2.0 
PECESM_S_Fl0w 5.6 12 8 17.6 
ESM_Mg_Flow 6.2 17 10 2.7 
ESM_2H_FL0W 13.8 37 2 0.6 
BIGBUGGYTOFREE 14.6 30 15 1.0 
Float_Flow 2.8 5 5 430 .2 
Resheller_Flow 8.3 22 0 1.5 
Recovery Flow 0.8 3 2 1.0 

0 

1 

5 
0 
7 

0 

0 

0 

3  
0 

0 

0 

0 

I 
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Dual Sorting of Halves, Option # 1 Run # 2 

** AweSim! SUMMARY REPORT ** 
Sun Mar 09 06:54:59 1997 

Simulation Project: Santa Cniz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date; 1/1/1996 
Run number 2 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

*• OBSERVED STATISTICS REPORT 

Label Mean 
Value 

Standard Coeff. of 
Deviation Variation 

Minimum 
Value 

Maximum 
Value 

Number of 
Observations 

Total Pecan Crac 254880 .00 147153 .59 0 .58 10 .00 509750 .00 50975 
Total Lbs. Packe 1H755 .00 64520 .34 0 .58 10 .00 223500 .00 22350 
Total Halves Pro S4830 .50 37429 .76 0 .58 1 ,  .00 129660 .00 129660 
Percentage Yield 0 .51 0 .01 Q .03 0 .44 0 .53 129660 
Total Large Prod 20SS5 .50 11873 .35 0 .58 1  .00 41130 .00 41130 
Lg, Time in syst 93 .08 43 .02 0 .46 30, .00 415 .00 41130 
Total Medium Pro 17490 .50 10098 .00 0 , .58 1, .00 34980 .00 34980 
Med, Time in sys 115 .71 82 .57 0 .71 21, .00 469 .00 34980 
Total Small Prod 960 .50 554 .40 0 , .58 1, .00 1920 .00 1920 
Sm, Time in syst 170 , .33 89, .94 0 , .53 42 , .00 375 , .00 1920 
Total Midget Pro 7905 , .50 4564 , .10 0 . .58 1. .00 15810, .00 15810 
Mg, Time in syst 130, .00 77, .63 0 , .60 27. .00 487, .00 15810 
Total Granule Pr 2100 . .50 1212, .58 0, .58 1. .00 4200 , .00 4200 
Total Fine Produ 1200 . .50 692, .96 0 . .58 1. ,00 2400 . .00 2400 
Total Shell Prod 115430. .50 66643, .69 0 , .58 1. ,00 230860, .00 230860 
Shell,Time after 2 . .67 14 . .43 5. .40 0 . ,00 331. .00 230860 
Total Oil Stock 3195 . .50 1844 . .78 0 . ,58 1. 00 6390 . ,00 6390 
Pecan Completed 255865. ,74 124122. ,23 0. 49 51331. 00 465990. 00 129660 
Half,Time in sys 171. ,12 60. ,97 0 . ,36 87. 00 472 . ,00 129660 
Half,Time after 125. ,41 42 . ,52 0. 34 64 . 00 427 . 00 129660 
Entities current 63899. 12 11302. 95 0. 18 43950. 00 82549. 00 16050 

*• FILE STATISTICS REPORT •• 

Where Average Standard Maximum Current Average 
!r Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0.0 0 .0 1 0 0.0 
2 RESOURCE PASTtreRIZER 0.0 0 .0 1 0 0.0 
3 RESOURCE CRACKER 50.0 30 .8 105 0 50.2 
4 RESOURCE SHELLER 0.0 0, . 1 2 0 0.0 
5 RESOURCE RESHELLER 0.0 0 .0 1 0 0.0 
6 RESOURCE SIZINGl 0.4 0, .5 3 0 0.4 
7 RESOURCE SIZING2 0.3 0 , .9 5 0 1.1 
8 RESOURCE SIZING3 0.0 0 . .1 1 1 0.0 
9 RESOURCE SIZING4 3.8 8 , .8 43 1 8.8 

10 RESOURCE SIZINGS 0.0 0. .0 0 0 0.0 
11 RESOURCE SIZING6 0.0 0 . ,0 0 0 0.0 
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12 RESOURCE ESM_H SO . 8  46 .4 163 162 67 
13 RESOURCE ESM_L 0 .0 0 .1 1 0 0 
14 RESOURCE ESM_M 0 , .1 0 .4 3 Q 0 
15 RESOURCE ESM_S 0 .0 0 .2 2 0 0 
16 RESOURCE ESM_MG 0 , .1 0 .4 2 0 0 
19 RESOURCE TABLES 14 , .5 11, .0 42 1 24 
20 RESOURCE BOXPACK 0 . .0 0 , .0 6 0 0 
21 RESOURCE FORKLIFT 0 . .0 0 . .0 1 0 0 
22 RESOURCE RECOVERY 0 . .2 0 , .7 5 0 0 
23 RESOURCE FLOAT 0 . .0 0 . .0 0 0 0 
24 RESOURCE BIGBOGGY 0 . .0 0 . .1 2 0 0 
25 RESOURCE SMALLBOGGY 0 . ,0 0 . .0 1 0 0 
26 RESOURCE ESM_2H 0 . .0 0 . .0 T _  0 0 
0 Event Calendar 38. ,9 30 . .7 232 76 0 

*» BATCH STATISTICS REPORT •• 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Crac)cer_Flow 31.4 34 19 0.5 
Sheller_Flow 41.0 101 59 0.6 
Si2ingl_Flow 25.4 72 50 0.5 
Buggy_si 28 .5 59 23 2.3 
SIZING3_PL0W 3.7 11 1 2.7 
BUGGY_S2 26.5 59 17 17.8 
SIZING5_FL0W 0.0 0 0 0.0 
Buggy_S3 0.0 0 0 0.0 
SmallBuggyGo 8.4 18 3 0.2 
BUGGY_S4 27.9 59 9 3.7 
Sizing2_Flow 14 .6 40 21 1.9 
BUG<3Y_S5 61.7 108 57 16.9 
SIZING4_FL0W 3 .9 11 8 1.1 
SBUGGYTOFREE 8.3 18 17 0.2 
SIZING6_PL0W 0.0 0 0 0.0 
B0GGY_S6 0.0 0 0 0.0 
TABLE_FLOW 14 .5 43 11 0.8 
BOX 4.7 11 5 0.2 
PALLET 23 .6 50 18 2.3 
ESM_H_Flow 13 .4 33 4 0.4 
ESM_L_Flow 13 .5 36 16 1.9 
ESM_M_Fl0W 10 .1 26 4 1.9 
PECESM_S_Flow 4.6 14 8 14 .3 
ESM_Mg_Plow 4.9 16 2 2.0 
ESM_2H_FLOW 14 .0 38 2 0.6 
BIGBUGGYTOFREE 14 .4 30 11 1.0 
Float_Flow 4.3 7 7 469.3 
ReshelLer Flow 3.4 22 13 1.5 
Recovery_Flow 0.7 3 0 0.9 

3 

1 
5 
9  
3  
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Dual Sorting of Halves, Option # 1 Run # 3 

** AweSim! SUMMARY REPORT 
Sun Mar 09 07:04:23 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date : 1/1/1996 
Run number 3 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

OBSERVED STATISTICS REPORT 

Label Mean 
Value 

Standard Coeff. of 
Deviation Variation 

Minimum 
Value 

Maximum 
Value 

Number of 
Observations 

Total Pecan Crac 254085 .00 146694 .60 0 .58 10 .00 508160 .00 50816 
Total Lbs. Packe 111755 .00 64520 .34 0 .58 10 .00 223500 .00 22350 
Total Halves Pro 64890 .50 37464 .40 0 .58 1 .00 129780 .00 129780 
Percentage Yield 0 .51 0 .01 0 .03 0 .44 0 .54 129780 
Total Large Prod 20580 .50 11882 .01 0. ,58 1 .00 41160. .00 41160 
Lg, Time in syst 95 .57 42 .55 0 .45 32 .00 357 .00 41160 
Total Medium Pro 17250 .50 9959 .44 0 .58 1 .00 34500 .00 34500 
Med, Time in sys 115 .83 85. .68 0. .74 23 .00 493 . ,00 34500 
Total Small Prod 1140 , .50 658. .32 0. .58 1. .00 2280 . .00 2280 
Sm, Time in syst 1S4 .00 91 .61 0. .56 53 .00 447. ,00 2280 
Total Midget Pro 7890 , .50 4555. .44 0. .58 1. .00 15780. ,00 15780 
Mg, Time in syst 136, .04 78. .05 0.  .57 30 . .00 437, .00 15780 
Total Granule Pr 1950. .50 X125. .98 0. .58 1. .00 3900 . .00 3900 
Total Fine Produ 1200 , .50 692. .96 0. .58 1. .00 2400 , .00 2400 
Total Shell Prod 113065. .50 65278. .25 0. .58 1. .00 226130. .00 226130 
Shell,Time after 2 . .72 14 . .79 5, .44 0 . .00 336. .00 226130 
Total Oil Stock 3015 . .50 1740. .86 0. 58 1. .00 6030 . 00 6030 
Pecan Completed 256290. 88 123432. 81 0. 48 53001. 00 461400. 00 129780 
Half,Time in sys 177. .88 66. .19 0. 37 86. .00 523 . GO 129780 
Half,Time after 128. 75 47. 53 0 . 37 60. 00 486. 00 129780 
Entities current 73632. 04 11234. 10 0. 15 53340. 00 91699. 00 16320 

FILE STATISTICS REPORT 

Where Average Standard Maximum Current Average 
Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0.0 0. ,0 1 0 0.0 
2 RESOURCE PASTUERIZER 0.0 0. ,0 1 0 0.0 
3 RESOURCE CRACKER 55.7 32, .5 114 7 55.3 
4 RESOURCE SHELLER 0.0 0 . .1 1 0 0.0 
5 RESOURCE RESHELLER 0.0 0 , .0 1 0 0.0 
6 RESOURCE SIZINGl 0.4 0 . .6 3 0 0.5 
7 RESOURCE SIZING2 0.2 0 . ,9 5 0 0.9 
8 RESOURCE SIZING3 0.0 0. .1 1 0 0.0 
9 RESOURCE SIZING4 4.3 9. ,8 46 0 9.8 
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10 RESOORCE SIZING5 0 .0 0, .0 0 0 0 
n RESOURCE SIZINGe 0 .0 0 .0 0 0 0 
12 RESOURCE ESM_H 84 .0 49 .1 167 166 S9 
13 RESOORCE ESM_L 0 , .0 0, .1 1 0 0 
14 RESOHRCE ESM_M 0 .1 0 .4 3 0 0 
15 RESOURCE ESM_S 0, .0 0, .2 2 0 0 
16 RESOURCE ESM_MG 0 . .1 0, .4 2 • 0 
19 RESOURCE TABLES 13 . .8 10. ,5 41 1 23 
20 RESOURCE BOXPACK 0 , .0 0, .0 1 0 0 
21 RESOURCE FORKLIFT 0 , .0 0, .0 1 0 0 
22 RESOURCE RECOVERY 0, .6 1, . 8  11 0 1 
23 RESOORCE FLOAT 0 , .0 Q, .0 0 0 0 
24 RESOURCE BIGBUGGY 0. .0 0, .0 1 0 0 
25 RESOURCE SMALLBUGGY 0 . .0 0. .3 5 0 0 
26 RESOURCE ESM 2H 0 . .0 0. .1 1 0 0 
0 Event Calendar 88 . .8 32. .6 286 72 0 

•* RESOURCE STATISTICS REPORT *• 

•• BATCH STATISTICS REPORT *« 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 34 .8 84 44 0 .5 
Sheller_Flow 40 .2 105 81 0 .6 
Sizingl_Flow 24 .1 77 31 0 .5 
Buggy_Sl 28 .8 59 44 2 .3 
SIZING3_FL0W 4 .0 10 2 2 .3 
B0GGY_S2 27 .8 59 27 IS .0 
SIZINGS_FL0W 0 .0 0 0 0 .0 
Buggy_S3 0 .0 0 0 0 .0 
SmallBuggyGo 8 .6 18 17 Q .2 
B0GGY_S4 29 .4 59 54 3 .9 
Si2ing2_Plow 15 .0 39 21 2 .0 
B0GGY_S5 62 .1 114 55 16. .8 
SIZING4_FL0W 3 .8 10 5 1. .0 
SBOGGYTOFREE 8 .5 18 17 0 . .2 
SIZING6_PL0W 0 , .0 0 0 0 . .0 
BDGGY_S6 0 , .0 0 0 0 .  .0 
TABLE_FL0W 15. .0 42 2 0. .8 
BOX 4 . ,7 11 3 0 . .2 
PALLET 24 . .0 50 24 2. .4 
ESM_H_Flow 13 . .3 32 16 0 . .4 
ESM_L_Flow 13 . .4 36 11 1. .9 
ESM_M_Flow 9 . .9 27 10 1. ,9 
PECESM_S_Flow 4 . .9 12 5 12. 4 
ESM_Mg_Flow 5 . .3 16 11 2. ,2 
ESM_2H_FL0W 13 . .8 37 4 0 . 6 
BIGBUGGYTOFREE 14 . .4 30 23 0. 9 
Float_Flow 2. ,5 9 9 213 . 0 
Resheller_Flow 8 . 2 22 1 1. 5 
Recovery_Flow 0 . 8 3 0 1. 0 

0 

0 
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Dual Sorting of Halves, Option # 1 Run # 4 

** AweSim! SUMMARY REPORT ** 
Sun Mar 09 07:13:32 1997 

Simulation Project: Santa Cruz Valley Pecan Sh'illing Plant 
Modeler : M. Bashir Lakhani 
Date; 1/1/1996 
Run number 4 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

»• OBSERVED STATISTICS REPORT ** 

Label Mean 
Value 

Standard Coeff. of 
Deviation Variation 

Minimum 
Value 

Maximum 
Value 

Number of 
Observations 

Total Pecan Crac 254645 .00 147017 .92 0 .58 10 .00 509230 .00 50928 
Total Lbs. Packe 111005 .00 64087 .32 0 .58 10 .00 222000 .00 22200 
Total Halves Pro 64920 .50 37481 .72 0 .58 1 .00 129840 .00 129840 
Percentage Yield 0 .51 0 .01 0 .03 0 .44 0 .54 129840 
Total Large Prod 20265 .50 11700 .15 0 .58 1 .00 40530 .00 40530 
Lg, Time in syst 97 .29 43 .55 0 .45 33 .00 416, .00 40530 
Total Medium Pro 17265 .50 9968 .10 0 .58 1 .00 34530 .00 34530 
Med, Time in sys 115 .47 84 .44 0 .73 22 .00 492 .00 34530 
Total Small Prod 885 .50 511, .10 0. .58 1. .00 1770 . .00 1770 
Sm, Time in syst 185. .36 102. .94 0 . .56 47, ,00 476. . 00 1770 
Total Midget Pro 7665 .50 4425 . .53 0. .58 1, .00 15330. .00 15330 
Mg, Time in syst 133 , .81 77, .88 0. .58 29, ,00 558. .00 15330 
Total Granule Pr 1800 . .50 1039. .37 0. .58 1, .00 3600 . .00 3600 
Total Fine Produ 1500 , .50 866, .17 0 . .58 1, ,00 3000 . .00 3000 
Total Shell Prod 114665. .50 66202, .01 0. .58 1. .00 229330. .00 229330 
Shell,Time after 2 . .41 13 . .17 5. .46 0 . .00 337. .00 229330 
Total Oil Stock 3040 . .50 1755 . 29 0. .58 1. .00 6080 . 00 6080 
Pecan Completed 255771. .75 123511. .96 0. .48 50871. .00 462580. .00 129840 
Half,Time in sys 174 . .65 63 . .37 0. .36 36. .00 552. 00 129840 
Half,Time after 124 . .57 44 . 96 0 . 36 57. 00 518. 00 129840 
Entities current 69044. .02 10913. .39 0. .16 50790. .00 86979. 00 15690 

FILE STATISTICS REPORT ** 

Where Average Standard Maximum Current Average 
r Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0 0 0.0 1 0 0.0 
2 RESOURCE PASTUERIZER 0 0 0.0 1 0 0.0 
3 RESOURCE CRACKER 54 9 30.8 111 4 54 . 8 
4 RESOURCE SHELLER 0 0 0.1 1 0 0.0 
5 RESOURCE RESHELLER 0 0 0.0 1 0 0.0 
6 RESOURCE SIZINGl 0 4 0.5 3 0 0.4 
7 RESOURCE SI2ING2 0 2 0.9 5 0 1.0 
8 RESOURCE SIZING3 0 0 0.1 1 0 0.0 
9 RESOURCE SI2ING4 4 4 10 .0 45 0 10 .2 

10 RESOURCE SIZING5 0 0 0.0 0 0 0.0 

11 RESOURCE SIZING6 0 0 0.0 0 0 0.0 
12 RESOURCE ESM H 78 7 47.3 161 161 65.6 



13 RESOURCE ESM_L 0 .0 0 .1 1 0 0 . 1 
14 ElESOORCE ESM_M 0 .2 0 .5 5 0 0 .6 
15 RESOURCE ESM_S 0, ,0 0 .2 2 0 0 .9 
16 RESOURCE ESM_MG 0 , .1 0, .4 2 0 0 . 7 
19 RESOURCE TABLES 14 , ,9 10 , .7 42 1 25 , .1 
20 RESOURCE BOXPACK 0, .0 0 .0 5 0 0 .0 
21 RESOURCE FORKLIFT 0 , .0 0, .0 1 0 0 , .0 
22 RESOURCE RECOVERY 0. .2 0 , .5 5 0 0 , .5 
23 RESOURCE FLOAT 0 . .0 0 , .0 0 0 0 , .0 
24 RESOURCE BIGBUGGY 0 , .0 0 , ,0 1 0 0 . .0 
25 RESOURCE SMALLBUGGY 0 . .0 0 . .0 1 0 0 , . 0 
26 RESOURCE ESM 2H 0 . .0 0 . .1 1 0 Q .  .0 
0 BvenC Calendar 88. . 8  30, .1 289 40 Q , .1 

»* BATCH STATISTICS REPORT •* 

Bacch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 29 .X 88 3 0.4 
Sheller_Flow 39.7 107 12 0.6 
Sizingl_Flow 25.3 73 49 0.5 
Buggy_Sl 28 .2 59 29 2.3 
SIZING3_FL0W 3.9 11 6 3.0 
BUGGY_S2 27.8 57 30 18 .4 
SIZING5_FL0W 0.0 0 0 0.0 
Buggy_S3 0.0 0 0 0.0 
SmallBuggyGo 8.1 18 1 0.2 
BUGGY_S4 30.8 62 12 4.1 
Sizing2_Flow 15.2 37 6 2.0 
BUGGY_S5 60.3 103 84 16.5 
SIZING4_FL0W 3.6 11 6 1.0 
SBUGGYTOFREE 8.4 18 10 0.2 
SIZING6_FL0W 0.0 0 0 0.0 
BUGGY_S6 0.0 0 0 0.0 
TABLE_FL0W 14.5 42 18 0.8 
BOX 4.6 11 3 0.2 
PALLET 24.5 50 18 2.4 
ESM_H_Flow 13.6 34 11 0.4 
ESM_L_Plow 13 .3 35 4 1.9 
ESM_M_Flow 11.3 26 17 2.1 
PECESM_S_Flow e . 3  13 8 22.5 
ESM_Mg_Frow 5.5 16 0 2.3 
ESM_2H_FLOW 13 .5 37 29 0 . 6  
BIGBUGGYTOFREE 14 .3 30 1 1.0 
Floac_Flow 4.1 9 9 343 .7 
Resheller_Flow 8.6 22 18 1.6 
Recovery_Flow 0.8 3 0 1.0 
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APPENDIX I 

PPSM SIMULATION RESULTS FOR DUAL SORTING OF 
HALVES, OPTION #2 
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PPSM SIMULATION RESULTS FOR DUAL SORTING OF 
HALVES, OPTION # 2 

Dual Sorting of Halves, Option # 2 Run # 1 
•* AweSim! SUMMARY REPORT ** 

Sun Mar 09 07:37:02 1997 
Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date: 1/1/1996 
Run number 1 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

Label Mean 
Value 

Standard Coeff. of 
Deviacion Variation 

Minimum 
Value 

Maximum 
Value 

Number of 
Observations 

Total Pecan Crac 252210 .00 145612 .07 0 .58 10 .00 504410 . 00 50441 
Total Lbs. Packe 12000S .00 69283 .48 0 .58 10 .00 240000 .00 24000 
Total Halves Pro 70005 .50 40417 .55 0 .58 1 .00 140010 . 00 140010 
Percentage Yield 0 .52 0 .01 0 .02 0 .46 0 .55 140010 
Total Large Prod 20925 .50 12081 .20 0 .58 1 .00 41850 . 00 41850 
Lg, Time in syst 92 .46 34 .62 0 .37 33 , .00 166 . 00 41850 
Total Medium Pro 19725, .50 11388 .38 0, .58 1, .00 39450 .00 39450 
Med, Time in sys 88 .40 55 .03 0 .62 22, .00 467 .00 39450 
Total Small Prod 1140 , .50 658 .32 0, .58 1, .00 2280 , . 00 2280 
Sm, Time in syst 141, .00 62 .88 0 , .45 44 . .00 311, .00 2280 
Total Midget Pro 8205. .50 4737, .30 0. .58 1. .00 16410. .00 16410 
Mg, Time in syst 107, .66 51 .90 0 , .48 30. .00 388 . . 00 16410 
Total Granule Pr 2250 , .50 1299, .18 0. .58 1. .00 4500. .00 4500 
Total Fine Produ 1350. .50 779 , .57 0. .58 1. ,00 2700. .00 2700 
Total Shell Prod 114640. .50 66187. .58 0. ,58 1. 00 229280. .00 229280 
Shell,Time after 1. .22 3 , .10 2. .55 0 . ,00 46. .00 229280 
Total Oil Stock 3285. .50 1896. .74 0. ,58 1. 00 6570 . .00 6570 
Pecan Completed 2G9004. ,10 128989. ,26 0 . 48 52271. 00 482730. 00 140010 
Half,Time in sys 164 . ,99 51. .03 0 . ,31 87. 00 266. 00 140010 
Half,Time after 109 . ,52 24 . .13 0 . 22 61. 00 179. 00 140010 
Entities current 55665. ,63 12042. ,48 0. 22 35090. 00 76259. 00 17790 

FILE STATISTICS REPORT 

Where Average Standard Maximum Current Average 
•r Created Length Deviation Length Length Wait Time 

1 RESOORCE DEROCKER 0 0 0 0 1 0 0.0 
2 RESOORCE PASTOERIZER 0 0 0 0 1 0 0.0 
3 RESOORCE CRACKER 60 8 36 2 124 17 59.6 
4 RESOORCE SHELLER 0 0 0 1 1 0 0.0 

5 RESOORCE RESHELLER 0 0 0 0 1 0 0.0 
6 RESOORCE SIZINGl 0 6 0 7 5 1 0.7 
7 RESOORCE SIZING2 0 3 0 9 5 0 0 . 9 
8 RESOORCE SIZING3 0 0 0 1 2 0 0.0 
9 RESOORCE SIZING4 3 7 8 4 41 0 8.0 
10 RESOORCE SIZING5 0 0 0 0 0 0 0.0 
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11 RESOURCE SIZING6 0 .0 0 .0 0 0 0 .0 
12 RESOURCE ESM_H 0 .0 0 .2 2 0 0 .0 
13 RESOURCE BSM_L 0 .1 0 .3 1 0 0 .3 
14 RESOURCE ESM_M 0 .2 0 .5 5 a 0 .6 
15 RESOURCE BSM_S 0 .0 0 . .2 2 Q 1 .0 
IS RESOURCE BSM_MG 0 .2 0 . .4 2 0 0 , .8 
19 RESOURCE TABLES 53 , .7 20 . .5 91 S7 74 , .2 
20 RESOURCE BOXPACK 0 .0 0 , .0 1 0 0 , .0 
21 RESOURCE FORKLIFT 0 , .0 0 . .0 1 0 0 , .0 
22 RESOURCE RECOVERY 0 . .8 2 . .2 14 0 2 . .1 
23 RESOURCE FLOAT 0 , .0 0 . .0 0 0 0 , .0 
24 RESOURCE BIGBUGGY 0. ,0 0 . .2 3 1 0 . .1 
25 RESOURCE SMALLBUGGY 47. .4 S3 . .6 177 166 IS. . 7 
2S RESOURCE ESM 2H 3 . .4 2. .4 10 6 3 , .5 
0 Event Calendar 98 . .8 31. .9 297 95 0 . . 1 

•• BATCH STATISTICS REPORT •• 

Batch Average Hciximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 35.2 84 44 0.5 
Sheller_Flow 39.9 108 63 0 .6 
Sizingl_Flow 25.2 71 20 0.5 
Buggy_Sl 29.0 59 14 2.3 
SIZING3_FL0W 3.7 11 3 2.7 
BUGGY_S2 29.3 SO 53 18 .6 
SIZING5_FL0W 0.0 0 0 0.0 
Buggy S3 0.0 0 0 0.0 
SmallBuggyGo 8.4 18 8 0.2 
BUGGY_S4 28 .9 59 47 3.4 
Sizing2_Flow 15.2 39 12 1.7 
BUGGY_S5 59.5 110 82 15.2 
SIZING4_FL0W 3.9 11 8 1.0 
SBUGGYTOFREE 8.2 18 5 0.2 
SIZINGS_FLOW 0.0 0 0 0.0 
BUGGY_SS 0.0 0 0 0.0 
TABLE_FLOW 14 .2 43 7 0 . S 
BOX 4.5 10 4 0.1 
PALLET 24. S 50 41 2.3 
ESM_H_Flow 20 .7 49 22 O.S 
ESM_L_Flow 10.2 27 0 1.4 
ESM_M_Flow 9.9 27 5 1.6 
PECESM_S_Flow 4.4 12 2 12.5 
ESM_Mg_Flow 5 .4 15 3 2.2 
ESM_2H_FL0W 13 .4 37 15 0.5 
BIGBUGGYTOFREE 14.7 30 28 0.9 
Float Flow 2.7 6 6 336.3 
Resheller_Flow 8.3 23 0 1.2 
Recovery_Flow 0.9 3 2 0.9 



204 

Dual Sorting of Halves, Option # 2 Run # 2 

** AweSim! SUMMARY REPORT ** 
Sun Mar 09 07;47;03 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date: 1/1/1996 
Run number 2 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

•• OBSERVED STATISTICS REPORT ** 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

BATCH STATISTICS REPORT •• 

Total Pecan Crac 
Total Lbs. Packe 
Total Halves Pro 
Percentage Yield 
Total Large Prod 
Lg, Time in syst 
Total Medium Pro 
Med, Time in sys 
Total Small Prod 
Sm, Time in syst 

Total Midget Pro 
Mg, Time in syst 
Total Granule Pr 
Total Fine Produ 
Total Shell Prod 
Shell,Time after 
Total Oil Stock 
Pecan Completed 
Half,Time in sys 
Half,Time after 
Entities current 

2S4185 .00 146752 .33 0 .58 10 .00 508360 .00 50836 
12000S .00 69283 .48 a .58 10 .00 240000 .00 24000 
69540 .50 40149 .08 0 .58 1 .00 139080 .00 139080 

0 .52 0 .01 0 .03 0 .44 0 .54 139080 
21045 .50 12150 .48 0 .58 1. .00 42090 .00 42090 

90 .12 30 .54 0 .34 31 .00 151 .00 42090 
19530 .50 11275 .80 0 .58 1. .00 39060 .00 39060 

88. .77 53 .62 0 .60 22. .00 600. .00 39060 
1305 .50 753 .59 0 .58 1. .00 2610 .00 2610 
147 .61 59 .38 0 .40 52. .00 448 . .00 2610 

8580, .50 4953 . .81 0 . .58 1. .00 17160 . .00 17160 
107, .25 48. .13 0 . .45 30. .00 323 . .00 17160 

2400 , .50 1385 . .78 0 . .58 1. .00 4800 . .00 4800 
1500, .50 866. .17 0. .58 1. .00 3000. .00 3000 

114980. .50 66383. .88 0 . .58 1. .00 229960. .00 229960 
1. .26 3 . .21 2. .55 0 . 00 48. .00 229960 

3515. .50 2029 . .53 0 . .58 1. .00 7030 . .00 7030 
267681. ,53 129127. .94 0. .48 51381. 00 483830. .00 139080 

151. 35 46. .80 0 . .29 88 . 00 266. 00 139080 
108 . .13 23 . .39 0 . .22 61. 00 182. .00 139Q80 

50583. .65 12615. 41 0 . 25 29340. 00 72279. 00 17730 

** FILE STATISTICS REPORT •* 

Where Average Standard Maximum Current Average 
Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0. . 0 0 . .0 1 0 0.0 
2 RESOURCE PASTUERIZER 0 . .0 0 . .0 1 0 0.0 
3 RESOURCE CRACKER 55. .2 31. .5 112 4 55.0 
4 RESOURCE SHELLER 0. 0 0 . .1 2 0 0 . 0 
5 RESOURCE RESHELLER 0 . 0 0 . .0 1 0 0.0 
6 RESOURCE SIZINGl 0 . 6 0 . .7 3 1 0.7 
7 RESOURCE SIZING2 0. 2 0. .9 5 0 0.8 

8 RESOURCE SI2ING3 0. 0 0. .1 1 0 0 . 0 

9 RESOURCE SIZING4 5 . 0 11. 0 50 0 10 .4 
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10 RESOURCE SIZINGS Q .0 0 .0 Q 0 0 .0 
11 RESOURCE SIZING6 0 .0 0 .0 0 0 0 .0 
12 RESOURCE ESM_H 0 .0 0 .2 2 0 0 . 0 
13 RESOURCE ESM_L 0 .1 0 .3 1 0 0 . .3 
14 RESOURCE ESM_M 0 .1 0 .4 4 1 0 . . 5 
IS RESOURCE ESM_S 0 .0 0 .3 3 0 1 . 0 
16 RESOURCE ESM_MG 0 .2 0 .4 2 0 0 . . 7 
19 RESOURCE TABLES 52, .6 19. .6 91 66 72 . .8 
20 RESOURCE BOXPACK 0 , .0 0 . .0 1 0 0 . . 0 
21 RESOURCE FORKLIFT 0, .0 0 . .0 1 0 0 . . 0 
22 RESOURCE RECOVERY 0 , .6 1. .6 10 0 1. .5 
23 RESOURCE FLOAT 0. ,0 0 . .0 0 0 0 . . 0 
24 RESOURCE BIGBUGGY 0 . .2 0 . .7 5 3 0 . . 4 
25 RESOURCE SMALLBUGGY 46 , .8 65 , .1 180 177 16 . .4 
2S RESOURCE ESM 2H 3 . .6 2 . .4 10 3 3 . , 7 
0 Event Calendar 97. .4 31. .4 285 86 0 . , 1 

** RESODRCE STATISTICS REPORT •« 

•» BATCH STATISTICS REPORT 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 39.0 85 76 0.6 
Sheller_Flow 39 . 8 104 41 0.6 
Si2ingl_Flow 25.3 73 1 0.5 
Buggy_S1 28.5 59 19 2.3 
SIZING3_FL0W 3.7 10 1 2.5 
BUGGY_S2 28.2 59 16 16.7 
SIZINGS_FLOW 0.0 0 0 0.0 
Buggy_S3 0.0 0 0 0.0 
SmallBuggyGo 8.6 18 0 0.2 
BaGGY_S4 31.4 62 41 3 .7 
Si2ing2_Flow 15.0 37 15 1.7 
BUGGY_S5 61.0 105 56 14 .8 
SIZING4_FL0W 4.0 11 4 1.0 
SBUGGYTOFREE 8.4 18 15 0.2 
SIZING6_FL0W 0.0 0 0 0.0 
BUGGY_S6 0.0 0 0 0.0 
TABLE_FLOW 14 .8 45 12 0.7 
BOX 4.6 11 5 0.1 
PALLET 24 .6 50 17 2.3 
ESM_H_Flow 20.2 49 6 0.6 
ESM_L_Flow 9.6 28 1 1.3 
ESM_M_Flow 10 .4 27 3 1.8 
PECESM_S_Flow 5.0 12 2 12.5 
ESM_Mg_Flow 5.6 15 6 2.1 
ESM_2H_FL0W 13 .6 37 23 0.5 
BIGBUGGYTOFREE 15.1 30 5 0.9 
Float_Flow 4.7 10 10 356.7 
Resheller_Flow 8.5 23 0 1.2 
Recovery_Flow 0.9 3 1 1.0 
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Dual Sorting of Halves, Option # 2 Run # 3 

** AweSim! SUMMARY REPORT ** 
Sun Mar 09 08:06:35 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 
Date: 1/1/1996 
Run number 3 of 4 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

•• OBSERVED STATISTICS REPORT •• 

Label Mean Standard Coeff. 1 Df Minimum Maximum Number of 
Value Deviation Variation Value Value Observatio) 

Total Pecan Crac 252825 .00 145967 .14 0 .58 10 .00 505640 .00 50564 
Total Lbs. Packe 118505 .00 68417 .45 0 .58 10 .00 237000 .00 23700 
Total Halves Pro 68490 .50 39542 .86 0 .58 1 .00 136980 .00 136980 
Percentage Yield 0 .52 0 .01 0 .03 0 .45 0 .55 136980 
Total Large Prod 20670 .50 11933 .97 0 .58 1 .00 41340 .00 41340 
Lg, Time in syst 95 .66 34 .75 0 .36 33 , .00 170 .00 41340 
Total Medium Pro 19605 .50 11319, .10 0 .58 1, .00 39210, .00 39210 
Med, Time in sys 90 .47 54 .87 0 .61 22, .00 394 .00 39210 
Total Small Prod 1260 .50 727, .61 0 .58 1, .00 2520, .00 2520 
Sm, Time in syst 137, .87 60, .23 0 .44 50. .00 331. .00 2520 
Total Midget Pro 8475 , .50 4893 , .19 0 .58 1, .00 16950, .00 16950 
Mg, Time in syst 109 , .78 49, .89 0 .45 28. .00 439, .00 16950 
Total Granule Pr 2250 . .50 1299. .18 0 .58 1. ,00 4500 . ,00 4500 
Total Fine Produ 1500 . .50 866. ,17 0 .58 1. 00 3000 . ,00 3000 
Total Shell Prod 114610. .50 66170, .26 0 .58 1. .00 229220. .00 229220 
Shell,Time after 1. .29 3 . .20 2 .48 0 . ,00 36. ,00 229220 
Total Oil Stock 3465 . ,50 2000. ,66 0 .58 1. 00 6930 . ,00 6930 
Pecan Completed 265250. 84 128016. ,17 0, .48 51501. 00 479980. 00 136980 
Half,Time in sys 168, ,76 52. ,68 0 .31 90 . 00 272 . 00 136980 
Half,Time after 111. 83 26. ,59 0 , .24 63 . 00 183 . 00 136980 
Entities current 58465. 70 12499. 03 0 , .21 37320. 00 78849. 00 17550 

•• FILE STATISTICS REPORT •• 

File Where Average Standard Maximum Currenc Average 
Number Created Length Deviation Length Length Wait Time 

1 RESOORCE DEROCKER 0, .0 0.0 1 0 0 . 0 
2 RESOURCE PASTUERIZER 0. .0 0.0 1 0 0.0 
3 RESOURCE CRACKER 62. .3 35.3 121 14 ei.3 

4 RESOURCE SHELLER 0 . .0 0.1 2 0 0.0 
5 RESOURCE RESHELLER 0. ,0 0.0 1 0 0.0 
6 RESOORCE SIZINGl 0 . .8 0.8 4 1 0 . 8 
7 RESOURCE SIZING2 0 . 2 0 . 9 5 0 0.8 
8 RESOORCE SIZING3 0. ,0 0.1 2 0 0 . 0 
9 RESOURCE SIZING4 4 . 6 10 .2 46 0 9 . 7 



10 RESOURCE SIZINGS 0 .0 0 .0 0 0 0 .0 
11 RESOURCE SIZINGe 0 .0 0 .0 0 0 0, .0 
12 RESOURCE ESM_H 0 .0 0 , . 2  2 0 0 , . 0 
13 RESOURCE ESM_L 0 .1 0 .3 1 1 0 .3 
14 RESOURCE ESM_M 0 .2 0 , .7 6 0 0 , . 7 
15 RESOURCE ESM_S 0 .0 0 , .2 3 0 0 , . 9 
16 RESOURCE ESM_MG 0 , .2 0 . .5 2 0 0. .8 
19 RESOURCE TABLES 56 .7 22 . .8 99 77 76, .9 
20 RESOURCE BOXPACK 0 , .0 0 . .0 1 0 0 . .0 
21 RESOURCE FORKLIFT 0 , .0 0 . .0 1 0 0 . . 0 
22 RESOURCE RECOVERY 0 . .7 2 . .2 15 0 1. . 9 
23 RESOURCE FLOAT 0 , .0 0 . ,0 0 0 0 . . 0 
24 RESOURCE BIGBUGGY 0 , .1 0 . .5 3 2 0 . .2 
25 RESOURCE SMALLBUGGY 45. .6 64 . .0 180 176 16. , 1 
26 RESOURCE ESM_2H 2. .4 1. .3 8 2 2 . 5 
0 Evenc Calendar 95 . .9 32. .4 293 82 0 . , 1 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 35.4 83 49 0.5 
Sheller_Flow 39.4 102 13 0.6 
Si2ingl_Flow 24.9 70 15 0.5 
Buggy_Sl 28.8 59 31 2.3 
SIZING3_FL0W 4.2 11 1 3.0 
B0GGY_S2 

CO fN 59 30 17.5 
SI2ING5_FLOW 0.0 0 0 0.0 
Buggy_S3 0.0 0 0 0.0 
SmallBuggyGo 8.6 18 6 0.2 
BUGGY_S4 27.9 59 42 3.3 
Si2ing2_Flow 15.0 38 6 1.7 
BaGGY_S5 57.3 106 56 14 .2 
SI2ING4_FL0W 3.9 10 4 1.0 
SBOGGYTOFREE 8.5 18 6 0.2 
SIZING6_FL0W 0.0 0 0 0.0 
BUGGY_S6 0.0 0 0 0.0 
TABLE_FL0W 14 .9 41 14 0.7 
BOX 5.4 11 7 0.2 
PALLET 23 .8 50 44 2.2 
ESM_H_Flow 19.9 48 12 0.6 
ESM_L_Flow 9.7 27 5 1.4 
ESM_M_Flow 10.5 26 21 1.8 
PECESM_S_Flow 5.1 14 9 12.9 
ESM_Mg_Flow 5.8 15 2 2.3 
ESM_2H_FL0W 13 .6 38 29 0.5 
BIGBUGGYTOFREE 14.6 30 8 0.9 
Float__Flow 5.3 8 8 501.9 
Resheller_Flow 8.2 23 13 1.2 
Recovery_Flow 0.8 3 0 1.0 
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Dual Sorting of Halves, Option # 2 Run # 4 

" AweSim! SUMMARY REPORT 
Sun Mar 09 08:36:48 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler: M. Bashir Lakhani 
Date: 1/1/1996 
Run number 4 of 4 
Current simulation time : 756.000000 
Statistics cleared at time ; 0.000000 

*• OBSERVED STATISTICS REPORT ** 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 252430 .00 145739 .09 0 .58 10 .00 504850 .00 50485 
Total Lbs. Packe 120755 .00 69716 .49 0 .58 10 .00 241500 .00 24150 
Total Halves Pro 69915 .50 40365 .59 0 .58 1 .00 139830 .00 139830 
Percentage Yield 0 .52 0 .01 0 .02 0 .46 0 .54 139830 
Total Large Prod 21030 .50 12141 .82 0 .58 1 .00 42060 .00 42060 
Lg, Time in syst 95 .08 34 .68 0 .36 32 .00 166 .00 42060 
Total Medium Pro 19605 .50 11319 .10 0 , .58 1, .00 39210, .00 39210 
Med, Time in sys 90 .35 54 .48 0 .60 22 .00 380 .00 39210 
Total Small Prod 1155 , .50 666 .98 0 , .58 1, .00 2310, .00 2310 
Sm, Time in syst 154 , .58 79 , .36 0 , .51 44 , .00 451, .00 2310 
Total Midget Pro 9045 , .50 5222 .28 0 , .58 1, .00 18090, .00 18090 
Mg, Time in syst 111, ,55 49, .41 0 , .44 29, .00 398, .00 18090 
Total Granule Pr 2250 . .50 1299, .18 0 . .58 1. .00 4500. ,00 4500 
Total Fine Produ 1500 . .50 866. .17 0 . ,58 1. ,00 3000. ,00 3000 
Total Shell Prod 115750, .50 66828, .44 0 . .58 1. ,00 231500. ,00 231500 
Shell,Time after 1. .19 3 . .03 2 . ,54 0. ,00 36. 00 231500 
Total Oil Stock 3340. ,50 1928 . ,49 0 . ,58 1. ,00 6680 . 00 6680 
Pecan Completed 269791. ,80 128614. ,23 0. ,48 52361. ,00 486890. ,00 139830 
Half,Time in sys 164 . ,11 48 . ,54 0 . ,30 87. 00 257. 00 139830 
Half,Time after 106. 62 22. ,12 0 . 21 59. 00 166. 00 139830 
Entities current 51404. 82 12389. ,15 0 . 24 29650. 00 71659. 00 16860 

•• FILE STATISTICS REPORT •• 

Where Average Standard Maximum Current Average 
!r Created Length Deviation Length Length Wait Time 

1 RESODRCE DEROCKER 0.0 0.0 1 0 0.0 
2 RESOURCE PASTUERIZER 0.0 0.0 1 0 0 .0 
3 RESODRCE CRACKER 61.8 35.4 122 15 60 .8 
4 RESOURCE SHELLER 0.0 0.1 2 0 0 . 0 
5 RESOURCE RESHELLER 0.0 0.0 1 0 0 . 0 
6 RESOURCE SIZING1 0.5 0.6 3 1 0 . 5 
7 RESOURCE SIZING2 0.2 0.9 5 0 0 . 8 
8 RESOURCE SIZING3 0.0 0.1 1 0 C.O 

9 RESOURCE SIZING4 5.2 11.5 51 0 10 . 7 

10 RESOURCE SIZING5 0.0 0.0 0 0 0 . 0 
11 RESOURCE SIZING6 0.0 0.0 0 0 0 . 0 



209 

12 RESOURCE ESM_H 0 .0 0 , .2 2 0 0 

13 RESOURCE ESM_L 0 .1 Q .3 1 0 0 
14 RESOURCE ESM_M 0 .2 0 , .6 5 0 0 
15 RESOURCE ESM_S 0 .0 0 , .2 2 0 0 
16 RESOURCE ESM_HG 0 .2 0 , .5 2 0 0 
19 RESOURCE TABLES 52 .1 19, .5 89 67 72 
20 RESOURCE BOXPACK 0 .0 0 , .0 1 0 0 
21 RESOURCE FORKLIFT 0 , .0 0 . .0 1 0 0 
22 RESOURCE RECOVERY 0 .4 1, . 1 7 0 1 
23 RESOURCE FLOAT 0 .0 0 , .0 0 0 0 
24 RESOURCE BIGBDGGY 0 , .3 0 . .8 5 2 0 
25 RESOURCE SMALLBUGGY 42 , .4 58 . .9 167 166 14 
26 RESOURCE ESM_2H 2 .4 1. ,6 3 3 2 
0 Event Calendar 97, .0 31. .9 289 90 0 

•* RESOURCE STATISTICS REPORT -• 

•* BATCH STATISTICS REPORT 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 33 .1 85 33 0 .5 
Sheller_Flow 39 .2 109 79 0 .6 
Sizingl_Flovf 24 . 6  73 25 0 .5 
Buggy_Sl 28 .5 59 22 2 .3 
SIZING3_FL0W 3 .4 10 2 2 .5 
BUGGY_S2 28 .5 59 39 18 .3 
SIZING5_FL0W 0 .0 0 0 0 .0 
Buggy_S3 0 .0 0 0 0 .0 
SmallBuggyGo 8 .5 18 9 0 .2 
BUGGY_S4 30 .3 60 33 3 .5 
Si2ing2_Flow 15 .0 38 15 1 . 7 
BUGGY_S5 59 .8 112 50 14 .5 
SIZING4_FL0W 3 . 6  11 0 0 .9 
SBUGGYTOFREE 8 .2 18 11 0 , .2 
SIZING6_FL0W 0 , .0 0 0 0 , . 0 
BUGGY_S6 0 .0 0 0 0 , .0 
TABLE_FL0W 14 , .6 46 17 0 , , 7 
BOX 4 , .9 11 6 0 . .2 
PALLET 24 , .4 50 24 2 , .2 
ESM_H_Flow 21, .2 50 35 0 . .6 
ESM_L_Flow 10, ,2 28 14 1. .4 
ESM M Flow 10 . .3 27 17 1. ,7 
PECESM_S_Flow 4 . .7 12 7 13 . , 1 
ESM_Mg_Flow 5. .8 15 9 2 . , 1 
ESM_2H_FL0W 13 . ,4 38 21 0 . 5 
BIGBUGGYTOFREE 14 . .4 30 13 0 . ,9 
Float_Flow 2. ,3 3 3 573 . 7 
Resheller Flow 8 . ,7 23 7 1. 2 
Recovery_Flow 0. 7 3 2 0 . 8 

0 

3 
7 

9 
7 

0 

0 

0 

2 
0 

S 

9 
5 
1 
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APPENDIX J 

PPSM SIMULATION RESULTS FOR DUAL SORTING OF 
HALVES, OPTION # 3 
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PPSM SIMULATION RESULTS FOR DUAL SORTING OF 
HALVES, OPTION # 3 

Halves Dual Sorting, Option 3, Run # 1 

** AweSim! SUMMARY REPORT ** 
TueMar 11 18:09:09 1997 

Simulation Project: Santa Cruz Veilley Pecan Shelling Plant 
Modeler: M. Bashir Lakhani 
Date : 1/1/1996 
Run number 1 of I 
Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT •• 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 253330, .00 146258 .70 0 .58 10. .00 506650 .00 50665 

Total Lbs. Packe 130505. .00 75345. .65 0 .58 10 . .00 251000. .00 26100 

Total Halves Pro 80130. .50 46263 .22 0 .58 1. .00 160260, .00 160260 

Percentage Yield 0 , .54 0, .02 0 .03 0 . .45 0 , .56 160260 

Total Large Prod 20S55. .50 11925 .31 0 .58 1. .00 41310, .00 41310 

Lg, Time in syst 89. .15 31. .00 0 .35 33 . .00 157, . 00 41310 

Total Medium Pro 20115. .50 11613 .55 0 .58 1. .00 40230, .00 40230 

Med, Time in sys 87. .28 50. .93 0 .58 22. .00 410 , ,00 40230 

Total Small Prod 1170 . .50 675 .64 0 .58 1. .00 2340 , . 00 2340 

Sm, Time in syst 136. .17 56. .88 0 .42 46. .00 279, ,00 2340 

Total Midget Pro 8430 . .50 4867 .21 0 .58 1. .00 16860, .00 16860 

Mg, Time in syst 107. .27 49. .72 0 .46 30. .00 404 . , 00 16860 

Total Granule Pr 2250. .50 1299 .18 0 .58 1. .00 4500 . .00 4500 

Total Fine Produ 1500 . .50 866. .17 0 .58 1. .00 3000 . .00 3000 

Total Shell Prod 114940. .50 66360 .78 0 .58 1. .00 229880. ,00 229880 

Shell,Time after 1. .25 3 . .14 2 .51 0. .00 45. .00 229880 

Total Oil Stock 3385 . .50 1954, .47 0 .58 1. .00 6770 . .00 S770 

Pecan Completed 279153. .32 134790. .28 0 .48 52371. .00 504380. .00 160260 

Half,Time in sys 125. .25 27. .37 0 . .22 75. .00 206. .00 160260 

Half,Time after 65. .80 15. .48 0 .24 32. .00 119. ,00 160260 

Entities current 30064. .02 12539. ,81 0 , .42 9110. .00 50889. ,00 19410 

•• FILE STATISTICS REPORT •* 

File Where Average Standard Maximum Current Average 

Number Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0.0 0.0 1 0 0.0 

2 RESOURCE PASTUERIZER 0.0 0.0 1 0 0.0 

3 RESOURCE CRACKER 56.3 32.7 115 8 55.8 

4 RESOURCE SHELLER 0.0 0.1 1 0 0.0 

5 RESOURCE RESHELLER 0.0 0.0 1 0 0 . 0 

e RESOURCE SIZINGl 0.6 O.S 3 1 0.6 

7 RESOURCE SIZING2 0.3 0.9 5 0 0.9 
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8 RESOORCE SIZING3 0 .0 0 .1 2 0 0 

9 RESOURCE SIZING4 3 .7 8 .6 42 0 7 

10 RESOORCE SIZING5 0 .0 0 .0 0 0 0 

11 RESOORCE SIZING6 0 .0 0 .0 0 0 0 

12 RESOORCE ESM_H 0 .0 0 , .2 2 0 0 

13 RESOORCE ESM_L 0 .1 0 .3 1 0 0 

14 RESOORCE ESM_M 0 .2 0 .7 6 c 0 

15 RESOORCE ESM_S 0, .0 0, .2 2 0 0 

16 RESOORCE ESM_MG 0 .1 0 .4 2 0 0 

19 RESOORCE TABLES 20 .1 10, .8 43 1 31 

20 RESOURCE BOXPACK 0 .0 0 .0 14 0 0 
21 RESOORCE FORKLIFT 0, .0 0 . .0 1 0 0 
22 RESOORCE RECOVERY 0 , .5 1. ,4 8 0 1 
23 RESOORCE FLOAT 0, .0 0 , .0 0 0 0 
24 RESOORCE BIGBOGGY 0 . .0 0 , ,1 2 0 0 
25 RESOORCE SMALLBUGGY 0. .0 0 . .0 1 0 0 
26 RESOURCE ESM 2H 4 , .4 2. ,0 10 9 4 
0 Event Calendar 98. .2 33 . .1 301 95 0 

•• BATCH STATISTICS REPORT »* 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Craclter_Flow 29 .7 84 5 0 .4 
Sheller_Flow 39 .3 107 61 0 .6 
Sizingl_Flow 25 .4 74 32 0 .5 
Buggy_Sl 28 .2 59 50 2 .2 
SIZING3_FL0W 3 -S 11 5 2 .5 
B0GGY_S2 28 .3 53 35 17 .3 
SIZING5_FL0W 0 .0 0 0 0 .0 
Buggy_S3 0 .0 0 0 0 .0 
SmallBuggyGo 8 .6 18 15 0 .2 
B0GGY_S4 29 .2 59 42 3 .4 
Sizing2 Flow 15 , .2 38 18 1 .7 
BUGGY_S5 59, .7 108 52 14 .9 
SIZING4_FL0W 3 , ,7 11 8 0 .9 
SBOGGYTOFREE a,  .6 18 14 0 .2 
SI2ING6_FLOW 0 , .0 0 0 0 .0 
B0GGY_S6 0 . .0 0 0 0 , .0 
TABLE_FLOW 17, .2 48 2 0 . 8  

BOX 4 . .8 11 6 0 , ,1 
PALLET 23 . .0 50 7 1, ,9 
ESM_H_Flow 21. .0 48 31 0 , .6 
ESM_L_Flow 9 . , 9 28 20 1. .4 
ESM_M_Flow 10 . .0 27 11 1. .6 
PECESM_S_Flow 3 . .9 12 5 9 . .7 
ESM_Mg_Flow 6. 5 16 4 2. , 6  

ESM_2H_FL0W 13 . , 1 38 12 0 . .5 
BIGBUGGYTOFREE 14 . 5 30 9 0 . ,9 
Float_Flow 2 . 2 5 5 335. . 6  

Resheller_Flow 8 . 5 22 5 1. ,2 
Recovery_Flow 0 . 7 3 0 0 . 8 

0 

9 
0 

0 

0 

3 
8 

9 
7 
7 

0 

0 

5 
0 

0 

0 
4 
1 
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Halves Dual Sorting, Option 3, Run # 2 

** AweSim! SUMMARY FIEPORT ** 
Wed Mar 12 09:29:59 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler: M. Bashir Lakhani 

Date : 1 A/1996 
Run number 2 of 4 

Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

*• OBSERVED STATISTICS REPORT 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observatior 

Total Pecan Crac 253265, .00 146221 .17 0 .58 10, .00 506520, .00 50652 
Total Lbs. Packe 130505. .00 75345 .65 0 .58 10. .00 261000. .00 26100 
Total Halves Pro 30340. .50 46384 .46 0 .58 1. .00 160680. .00 160680 
Percentage Yield 0, .54 0 .02 0 .03 0. .45 0, . 56 160680 
Total Large Prod 20775. .50 11994 . 60 0 .58 1. .00 41550. .00 41550 
Lg, Time in syst 93. .28 34 .53 0 .37 32. .00 166, .00 41550 
Total Medium Pro 19710. .50 11379 .72 0 .58 1. ,00 39420. .00 39420 
Med, Time in sys 89. .85 53 .28 0 .59 22. .00 379. .00 39420 
Total Small Prod 1200. .50 692 .96 0 .58 1. .00 2400. .00 2400 
Sm, Time in syst 145. .08 69 .44 0 .48 44. .00 363. .00 2400 
Total Midget Pro 8475. .50 4893 .19 0 .58 1 ,00 16950. .00 16950 
Mg, Time in syst 108. . 16 51 .04 0 .47 30. ,00 408. .00 16950 
Total Granule Pr 2250. .50 1299 . 18 0 .58 1. ,00 4500. .00 4500 
Total Fine Produ 1350. .50 779 .57 0 .58 X, ,00 2700. .00 2700 
Total Shell Prod 114075. .50 65861 .38 0 .58 X, ,00 228150. .00 228150 
Shell,Time after 1. .34 3 .39 2 .52 0. ,00 38. ,00 228150 
Total Oil Stock 3495. .50 2017 .98 0 .58 1. ,00 6990. ,00 6990 
Pecan Completed 278653. ,47 134287 .55 0 .48 53141. ,00 502180. ,00 160680 
Half,Time in sys 125, ,88 28 .91 0 .23 72. ,00 201. ,00 160680 
Half,Time after 52. ,82 16 .52 0 .26 27. ,00 114. ,00 160680 
Entities current 35870. ,41 12743 .53 0 . 36 14870, ,00 57829. ,00 20370 

FILE STATISTICS REPORT 

File Where Average Standard Maximum Current Average 
Number Created Length Deviation Length Length Wait Time 

1 RESOtlRCE DEROCKER 0, .0 0.0 1 0 0.0 
2 RESOURCE PASTUERIZER 0 .0 0.0 1 0 0.0 
3 RESOURCE CRACKER 60. .0 34.7 120 13 59.2 
4 RESOURCE SHELLER 0 .0 0.1 2 0 0.0 
5 RESOURCE RESHELLER 0, .0 0.0 X 0 0.0 
6 RESOURCE SIZINGl 1, . 1 1.0 5 2 1 n 

7 RESOURCE SIZING2 0, .2 0.9 5 0 0.9 
8 RESOURCE SIZING3 0, .0 0.1 2 0 0.0 
9 RESOURCE SIZING4 4, .8 10.6 49 0 10.2 
10 RESOURCE SIZING5 0, .0 0.0 0 0 0.0 
11 RESOURCE SIZING6 0. .0 0.0 0 0 0.0 
12 RESOURCE ESM H 0, .0 0.1 2 0 0.0 

13 RESOURCE ESM L 0, . 1 0.3 1 0 0.3 

14 RESOURCE ESM M 0. .1 0.4 4 0 0.5 

15 RESOURCE ESM S 0. .0 0.2 2 0 0.9 

16 RESOURCE ESM MG 0. .1 0.4 2 0 0.7 

19 RESOURCE TABLES 18, .7 11.5 44 1 30.0 

20 RESOURCE BOXPACK 0. .0 0.0 9 0 0.0 
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21 RESOURCE FORKLIFT 
22 RESODRCE RECOVERY 
23 RESODRCE FLOAT 
24 RESOURCE BIGBOGGY 
25 RESOURCE SMALLBUGGY 
26 RESODRCE ESM_2H 
0 Event Calendar 

0 . 0  
0.4 
0 . 0  
0 . 0  
Q.O 
2 . 8  

98.9 

0 . 0  
1 . 2  
0 . 0  
G.O 
0 . 0  
2 . 2  

31.8 

0 
1 
1 

10 
283 

0 
0 
0 
0 
0 
6 
76 

0.0 
' 
0.0 
0.0 
0.0 
2.9 
0 . 1  

BATCH STATISTICS REPORT ** 

Batch 
Node 

Cracker_Flow 
Sheller_Flow 
Si2ingl_Flow 
Buggy_S1 
SIZING3_FL0W 
aUGGY_S2 
SIZING5_FL0W 
Buggy_S3 
SmallBuggyGo 
BnGGY_S4 
Si2ing2_Flow 
BUGGY_S5 
SIZING4_FLOW 
SBUGGYTOFREE 
SIZING6_FL0W 
BaGGY_S6 
TABLE_FLOW 
BOX 
PALLET 
ESM_H_Flow 
ESM_L_Flow 
ESM_M_Flow 
PECESM_S_Flow 
ESM Mg_Flow 
ESM~2H_FL0W 
BIGBUGGYTOFREE 
Float_Flow 
Resheller_Flow 
Recovery_Flow 

Average Maximum Current Average 
Number Number Number Waiting 
Waiting Waiting Waiting Time 

33.0 83 24 0 .5 
40.4 106 15 0 .6 
25.7 70 10 0 .5 
28.9 59 24 2 .3 
3.7 11 6 2 .7 

28.1 59 31 17 . 7 
0.0 0 0 0 .0 
0.0 0 0 0 .0 
8.3 18 7 0 .2 
28.8 59 37 3 .4 
15.4 39 30 1, .8 
58.1 112 84 14, .5 
4.0 11 6 1, .0 
8.8 18 11 0, ,2 
0.0 0 0 0, .0 
0.0 0 0 0. ,0 
17 .3 50 o 0, ,8 
4.7 11 2 0. . 1 
24.4 50 1 2. .1 
19.8 48 31 0. .6 
10.1 28 18 1. .4 
9.8 27 7 1. .6 
4.9 12 6 13. ,7 
6.0 16 12 2. ,3 
13.7 37 14 0. 5 
14.9 30 17 0. ,9 
4.2 10 10 318. 6 
7.7 22 8 1. 1 
0.8 3 0 0. 9 
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Halves Dual Sorting, Option 3, Run # 3 

AweSim! SUMMARY REPORT ** 
Wed Mar 12 09:40:42 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler: M. Bashir Lakhani 

Date: 1/1/1996 
Run number 3 of 4 

Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT •* 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 253125 .00 146140 .34 0 .58 10 .00 506240 .00 50624 
Total Lbs. Packe 130505 .00 75345 .65 0 .53 10 .00 261000 .00 2610C 
Total Halves Pro 80055 .50 46219 .92 0 .58 1 .00 160110 .00 160110 
Percentage Yield 0, .54 0 .02 0 .03 0 .46 0 .56 160110 
Total Large Prod 21015 .50 12133 .16 0 .58 1 .00 42030 .00 42030 
Lg, Time in syst 93, .05 33 .09 0 .36 33 .00 171 .00 42030 
Total Medium Pro 19875, .50 11474 .98 0, .58 1 .00 39750 .00 39750 
Med, Time in sys 89. .28 53, .32 0, . 60 22, .00 409 .00 39750 
Total Small Prod 1140, .50 658 .32 0, .58 1, .00 2280 .00 2280 
Sm, Time in syst 133. .39 57, .08 0, .43 37, .00 387 .00 2280 
Total Midget Pro 8415. .50 4858, .55 0, .50 1 ^ .00 16830, .00 16830 
Mg, Time in syst 108. .69 50. .26 0. . 46 30. .00 378 , .00 1633G 
Total Granule Pr 2400. .50 1385, .78 0, .58 1, .00 4800 , .00 4800 
Total Fine Produ 1350. .50 779. .57 0. .58 1. .00 2700 , .00 2700 
Total Shell Prod 114140. ,50 65898. .90 0. .58 1. .00 228280. .00 228280 
Shell,Time after 1. ,31 3, .24 2, ,48 0, .00 36. .00 228280 
Total Oil Stock 3555. ,50 2052. .62 0. .58 1. .00 7110 . .00 7110 
Pecan Completed 278616. ,04 133838. .96 0. ,48 52911. .00 502630. .00 160110 
Half, Time in sys 129. ,05 28. .76 0. ,22 76. ,00 196. .00 160110 
Half, Time after 56. 42 15 . ,49 0. 23 32. ,00 115 , ,00 160110 
Entities current 36670. 82 13113. ,20 0. 36 14380. ,00 58319. ,00 20190 

** FILE : STATISTICS REPORT 

File Where Average Standard 1 Maximum Current Average 
Number Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0, .0 0 .0 1 0 0.0 
2 RESOURCE P.ASTUERIZER 0 .0 0 .0 1 0 0.0 
3 RESOURCE CRACKER 60, .5 34 .5 121 14 59.6 
4 RESOURCE SHELLER 0, .0 0 .1 2 0 0.0 
5 RESOURCE RESHELLER 0, .0 0, ,0 1 0 0 .0 
6 RESOURCE SIZINGl 0. .9 0, .7 4 0 0.9 
7 RESOURCE SIZING2 0, .2 0, .9 5 0 0.5 
8 RESOURCE SIZING3 0. .0 0, .0 1 0 0.0 
9 RESOURCE SIZING4 3. .5 7. .9 38 0 7 ̂ 3 
10 RESOURCE SIZING5 0. ,0 0. .0 0 0 0.0 
11 RESOURCE SIZING6 0. ,0 0. .0 0 0 0.0 
12 RESOURCE ESM H 0. ,0 0. .1 2 1 0.0 
13 RESOURCE ESM L 0. ,1 0. 3 1 0 0 . 3 
14 RESOURCE ESM M 0. ,3 0. ,8 6 0 0.5 
15 RESOURCE ESM S 0. ,0 0. ,2 2 0 0.9 
16 RESOURCE ESM MG 0. ,1 0. ,4 2 0 0.7 
19 RESOURCE TABLES 20. 5 11. ,0 43 0 32.5 
20 RESOURCE BOXPACK 0. 0 0. 0 1 0 0.0 
21 RESOURCE FORKLIFT 0. 0 0. 0 1 0 0.0 
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22 RESOORCE RECOVERY 0. . 3 Q.8 6 0 Q .  .8 
23 RESOORCE FLOAT 0, .0 0.0 0 0 0. .0 
24 RESOORCE BIGBOGGY 0, .3 0.8 5 0, . 5 
25 RESOORCE SMALLBUGGY 0, .0 0.0 1 0 0. .0 
26 RESOORCE ESM_2H 4 , .0 2.5 12 7  • t  .  .0 
0 Event Calendar 101, .3 31.2 287 109 0. ,  1  

•* RESOORCE STATISTICS REPORT 

BATCH STATISTICS REPORT 

Batch 
Node 

Cracker_Flow 
Sheiler_Flow 
Sizingl_Flow 
Buggy_Sl 
SIZING3_FL0W 
aUGGY_S2 
SIZING5_FL0W 
auggy_33 
SmallBuggyGo 
BUGGy_S4 
Si2ing2_Flow 
BUGGY_S5 
SIZING4_FL0W 
SBUGGYTOFREE 
SI2ING6_FL0W 
BUGGY_S6 
TABLE_FL0W 
BOX 
PALLET 
ESM_H_F10W 
ESM_L_Flow 
ESM_M_F10W 
PECESM_S_Flow 
ESM_Mg_Flow 
ESM_2H_FL0W 
BIGBUGGYTOFREE 
Float_Flow 
Resheller_Flow 
Recove ry_Flow 

Average Maximum Current Average 
Number Number Number Waiting 
Waiting Waiting Waiting Time 

29 .7 84 13 0 .4 
39 .2 109 66 0 . 6 
25 .1 75 19 0 
28 .8 59 27 2 .3 
3 .8 10 2 2 . 6 
28 .6 59 9 17 .0 
0 .0 0 0 0 .0 
0 .0 0 0 0 .0 
8 .3 18 11 0 .2 
29, . 1 59 18 3, .4 
14 .9 38 0 1. .7 
56, .7 112 47 14 ]_ 
3, .7 11 4 0, .9 
8, .5 18 2 0, .2 
0, .0 0 0 0. ,0 
0, .0 0 0 0, .0 
17. 2 4 6 35 0, ,3 
4 . ,7 11 7 0. .1 
25. .0 50 16 2. . 1 
20. .5 49 9 0. . 6 
10. ,2 27 9 1. .4 
10. .5 27 14 1. 7 
3. ,7 13 6 9. .2 
5. .9 15 10 2, ,3 
13. ,6 37 2 0. ,5 
14 . ,7 30 21 0. .9 
2. ,7 7 7 288. 9 
8. 0 22 4 X . 1 
0. 9 3 0 1. 0 
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Halves Dual Sorting, Option 3, Run # 4 

** AweSim! SUMMARY REPORT ** 
Wed Mar 12 09:51:42 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 

Date: 1/1/1996 
Run number 4 of 4 

Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS EXPORT 

Label Mean Standard Coeff. < of Minimum Maximum Number of 
Value Deviation Variatii on Value Value Observatior 

Total Pecan Crac 254170, .00 146743 .67 0 .58 10 .00 508330 .00 50833 
Tocal Lbs. Packe 131255. .00 75778 .67 0 .58 10 .00 262500 .00 26250 
Total Halves Pro 80580, .50 46523 .03 0 .58 1 .00 161160 .00 161160 
Percentage Yield 0. .54 0 .02 0 .03 0, .45 0 .56 161160 
Total Large Prod 21045. .50 12150, .48 0 .58 1, .00 42090. .00 42090 
Lg, Time in syst 90. .26 30 .83 0 .34 33 .00 152 .00 42090 
Total Medium Pro 19665. .50 11353, .74 0 .58 1, .00 39330, .00 39330 
Med, Time in sys 88, .13 53, .85 0 .61 23, .00 514 , .00 39330 
Total Small Prod 1215. .50 701. .62 0 .58 1. .00 2430 , .00 2430 
Sm, Time in syst 153. .32 62, .83 Q .41 44 , .00 341, .00 2430 
Total Midget Pro 8745. .50 5049. .07 0 .58 1, .00 17490, .00 17490 
Hg, Time in syst 105. .94 46. .64 0 .44 28. .00 291. .00 17490 
Total Granule Pr 2250. .50 1299. . 18 0 .58 1. .00 4500. .00 4500 
Total Fine Produ 1350. ,50 779. .57 0 .58 1, .00 2700 . .00 2700 
Total Shell Prod 114965. .50 66375. .22 0 .58 1, .00 229930. .00 229930 
Shell,Time after 1. ,22 3. .09 2 .52 0. .00 43. .00 229930 
Total Oil Stock 3470. 50 2003. .55 0 .58 1. .00 6940 . .00 6940 
Pecan Completed 279445. 41 134848. .94 0 .48 52471. .00 506230. .00 161160 
Half,Time in sys 127. 63 28. .26 0, .22 72. .00 201. .00 161160 
Half,Time after 68. 55 14 . .83 0 .22 38. .00 115. .00 161160 
Entities current 31182. 17 13078. .55 0, .42 8380. .00 53639. ,00 19920 

FILE STATISTICS REPORT ** 

File Where Average standard Maximum Current Average 
Number Created Length Deviatii on Length Length Wait Time 

1 RESOURCE DEROCKER 0 .0 0 .0 1 0 0.0 
2 RESOURCE PASTUERIZER 0 .0 0 .0 1 0 0.0 
3 RESOURCE CRACKER 55, .9 31 . 9 114 7 55.5 
4 RESOURCE SHELLER 0, .0 0 . 1 2 0 0.0 
5 RESOURCE RESHELLER 0, .0 0 .0 1 0 0.0 
6 RESOURCE SIZINGl 0. .5 0 .6 4 1 0.5 
7 RESOURCE SIZING2 0, .3 0 .9 5 0 i.O 
8 RESOURCE SIZING3 0. .0 0 . 1 1 0 0.0 
9 RESOURCE SIZING4 4 . .0 9 . 3 45 0 e  . 4  
10 RESOURCE SIZING5 0. .0 0 .0 0 0 0.0 
11 RESOURCE SIZING6 0. .0 0 .0 0 0 0.0 
12 RESOURCE ESM H 0. . 1 0 .3 2 0 0.1 
13 RESOURCE ESM L 0. . 1 0 .3 1 0 0.3 
14 RESOURCE ESM M 0. .1 0. .4 3 0 0.4 
15 RESOURCE ESM S 0. 0 0 .  .2 2 0 0.9 
16 RESOURCE ESM MG 0. .2 0. .4 2 0 0.7 
19 RESOURCE TABLES 21. 1 10, .7 44 1 33.1 
20 RESOURCE BOXPACK 0. 0 0, .0 9 0 0.0 
21 RESOURCE FORKLIFT 0. 0 0. .0 1 0 0.0 



22 RESOURCE RECOVERY 
23 RESOURCE FLOAT 
24 RESOURCE BIGBUGGY 
25 RESOURCE SMALLBUGGY 
26 RESOURCE ESM_2H 
0 Event Calendar 

BATCH STATISTICS REPORT " 

Batch Average Maximum 
Node Number Number 

Waiting waiting 

Cracker_Flow 29.7 85 
Sheller_Flow 39.5 106 
Sizingl_Flow 25.1 74 
Buggy_Sl 28.3 59 
SIZING3_FL0W 3.7 11 
aUGGY_S2 29.2 59 
SIZING5_FL0W 0.0 0 
Buggy_S3 0.0 0 
SmallBuggyGo 8.6 18 
BUGGY S4 29.3 60 
Si:ing2_Flow 14.7 39 
BUGGY_S5 60,7 112 
SIZING4_FL0W 4.0 11 
SBOGGYTOFREE 8.2 18 
SIZING6_FL0W 0.0 0 
BUGGY_S6 0.0 0 
TABLE_FL0W 17.1 47 
BOX 5.2 11 
PALLET 24.0 50 
ESM_H_rlow 20.6 48 
ESM_L_FLow 10.0 21 
ESM_M_Flow 10.0 28 
PECESM_S_Flow 4.6 12 
ESM_Mg_Flow 5.5 16 
ESM_2H_FLGW 13.5 39 
BIGBUGGYTOrREE 13.9 30 
rioat_rlow 1.9 6 
Resheller_Flow 8.0 22 
Recovery_Flow 0.8 3 

0. ,8 2, .4 14 0 n 

0. .0 0. ,0 0 0 0. .0 
0. .2 0. .5 4 1 0. . 3 
0. .0 0, .0 0 0 .  .0 
5.  .5 3. .2 11 3 5 . . 6 

100, .0 33. ,3 296 92 0. . 1 

Current Average 
Number Waiting 
Waiting Time 

15 0 .4 
19 0 . 6 
18 Q .5 
38 2 -1 

1 2 .7 
12 18. .2 
Q 0. .0 
0 0 .0 
10 0. 
50 3, .4 
26 1 , .7 
90 14, .7 
0 1, .0 
9 0. .2 
0 0. .0 
0 0. .0 
19 0. .8 
9 0. .1 
29 2. ,0 
36 0. . 6 
18 1. .4 

a 1, ,7 
0 12. ,8 
8 2. 1 
5 0. 5 

25 0. 9 
6 240. 7 
9 1 .  1 
2 0 .  9 
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APPENDIX K 

PPSM SIMULATION RESULTS FOR NUT SIZE 14 

TYPICAL SCENARIO 
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22 RESOURCE RECOVERY 0.1 0.5 4 0 0 . 6 
23 RESOURCE FLOAT 0.0 0.2 2 0 0.1 
24 RESOURCE BIGBUGGY 0.0 0.0 1 0 0.0 
25 RESOURCE SMALLBUGGY 29.0 43.9 127 119 12.7 
26 RESOURCE ESM 2H 0.0 0.0 0 0 0 .0 

0 Event Calendar 90.5 29.5 272 81 0.1 

** RESOURCE STATISTICS REPORT ** 

** BATCH STATISTICS REPORT ** 

Batch Average Maximum Current Average 
Node Number Number Number Waiting 

Waiting Waiting Waiting Time 

Cracker Flow 44.3 119 18 0.6 
Sheller Flow 36.2 106 11 0.5 
Sizingl_Flow 26.9 78 44 0.5 
Buggy_Sl 42.9 88 66 2.3 
SIZING3 FL9W 14.4 35 25 18.3 
BUGGY s2 39.3 86 32 52.0 
SIZINGS FLOW 5. 7 ' 13 0 1.5 
Buggy_s3 42.2 86 52 11.5 
SmallBuggyGo 8.8 18 0 0.2 
BUGGY S4 42.9 84 77 14.7 
Sizing2_Flow 15.2 36 12 5.2 
BUGGY S5 0.0 0 0 0.0 
SIZING4 FLOW 0.0 0 0 0.0 
SBUGGYTOFREE 7.9 18 5 0.2 
SIZING6 FLOW 6.2 18 1 2.1 
BUGGY s6 50.9 106 59 17.1 
TABLE FLOW 15.3 45 28 0.6 
BOX 4.5 11 7 0.2 
PALLET 24.2 50 16 2.6 
ESM H Flow 27.4 63 11 0.9 
ESM L Flow 14.2 35 21 3.5 
ESM M Flow 10.2 27 5 2.5 
PECESM S Flow 5.2 13 2 3.5 
ESM Mg Flow 4.1 15 1 4.4 
ESM-2H-FLOW 0.0 0 0 0.0 
BIGBUGGYTOFREE 13.1 30 1 1.3 
Float Flow 6.2 19 1 1.0 
Resheller Flow 0.0 0 0 0.0 
Recovery_Flow 0.7 3 2 1.1 



** 

Label 

Processing ofNut Size 14, Typical Case, Run# 4 

** AweSim! SUMMARY REPORT** 
Wed Mar 12 08:03:12 1997 

Simulation Project : Santa Cruz Valley Pecan Shelling Plant 
Modeler : M: Bashir Lakhani 

Date : 11111996 
Run number 4 of 4 

Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

OBS ERVED STATISTICS REPORT ** 

Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 281015.00 162242'. 64 0.58 10.00 562020.00 56202 
Total Lbs. Packe 100505.00 58025.15 0.58 10.00 201000.00 20100 
Total Halves Pro 68985.50 39828.65 0.58 1. 00 137970.00 137 970 
Percentage Yield 0.37 0.06 0.16 0.10 0.43 137970 
Total Large Prod 11775.50 6798.44 0.58 1. 00 23550.00 23550 
Lg, Time in syst 104.10 38.69 0.37 37.00 244.00 23550 
Total Medium Pro 12600.50 7274.76 0.58 1. 00 25200.00 25200 
Med, Time in sys 135.18 45.49 0.34 42.00 464.00 25200 
Total Small Prod 4360.50 2517.39 0.58 1. 00 8720.00 8720 
Sm, Time in syst 148 .83 51.06 0.34 58.00 445.00 8720 
Total Midget Pro 2730.50 1576.31 0.58 1. 00 5460.00 5460 
Mg, Time in ,syst 166.25 62.98 0.38 57.00 500.00 5460 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 137230.50 79229.92 0.58 1. 00 274460.00 274460 
Shell,Time after 24.11 34.94 1. 45 0.00 208.00 274460 
Total Oil StQck 2505.50 1446.41 0.58 1. 00 5010.00 5010 
Pecan Completed 264538.26 135267.99 0.51 39551.00 480764.00 137970 
Half,Time in sys 189.89 65.23 0.34 97.00 296.00 137970 
Half,Time after 171.30 59.65 0.35 84.00 269.00 137970 
Entities current 96085.89 8819.00 0.09 81436.00 110855. 00 16200 

** FILE STATISTICS REPORT ** 

File Where Average Standard Maximum Current Average 
Number Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0.0 0.0 1 0 0.0 
2 RESOURCE PASTUERIZER 0.0 0.0 1 0 0.0 
3 RESOURCE CRACKER 0.0 0.2 2 0 0.0 
4 RESOURCE SHELLER 12.0 7.9 27 0 13.5 
5 RESOURCE RESHELLER 0.0 0.0 0 0 0.0 
6 RESOURCE SIZING1 49.6 30.2 102 25 48.5 
7 RESOURCE SIZING2 0.0 0.0 1 0 0.0 
8 RESOURCE SIZING3 0.0 0.0 1 0 0.0 
9 RESOURCE SIZING4 0.0 0.0 0 0 0.0 

10 RESOURCE SIZINGS 0.0 0.0 1 0 0.0 
11 RESOURCE SIZING6 0.1 0.4 2 0 0.6 
12 RESOURCE ESM H 0.0 0.0 1 0 0.0 
13 RESOURCE ESM L 0.0 0.1 1 0 0.1 
14 RESOURCE ESM M 0.1 0.3 2 0 0.4 
15 RESOURCE ESM S 0.2 0.6 7 0 1.3 
16 RESOURCE ESM MG 0.0 0.3 2 0 0.8 
19 RESOURCE TABLES 87.7 38.6 153 135 107.8 
20 RESOURCE BOX PACK 0.0 0.0 10 0 0.0 
21 RESOURCE FORKLIFT 0.0 0.0 1 0 0.0 
22 RESOURCE RECOVERY 0.1 0.4 6 0 0.4 
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23 RESOURCE FLOAT 0, ,0 0 .2 2 0 0. . 1 
24 RESOURCE BIGBUGGY 0, .0 0. .0 0 0. .0 
25 RESOURCE SMALLBUGGY 29. .7 45, .9 131 126 13. , 1 
26 RESOURCE ESM_2H 0. .0 0, .0 0 0 0. .  L i  
0 Event Calendar 85. ^ 5 2S. .2 270 101 0. . 1 

** BATCH STATISTICS ElEPORT »* 

Batch 
Node 

Average Maximum Current Average 
Number Number Number Waiting 
Waiting Waiting Waiting Time 

Cracicer_Flow 
Sheller_rlow 
Si2ingl_Flow 
auggy_Sl 
SIZING3_FL0W 
BUGGY_S2 
SIZING5_FL0W 
Buggy_S3 
SmallBuggyGo 
BUGGY_S4 
Sizing2_Flow 
BDGGY_S5 
SIZING4_FL0W 
SBUGGVTOFREE 
SIZING6_FL0W 
BUGGY_S6 
TABLE_FLOW 
BOX 
PALLET 
ESM_H_Flow 
ESM_L_Flow 
ESM_M_Flow 
PECESM_S_Flow 
ESM_Mg_Flow 
ESM_2H_FL0W 
BIG30GGYT0FREE 
Float_Flow 
Resheller_Flow 
Recovery_Flow 

43 . 6 119 18 0 . 6 
40 .2 107 34 0 . 5 
25 .3 74 19 0 .5 
42 . 5 87 40 2 .2 
14 .5 35 28 18 .4 
40 .7 81 58 54 .2 
5 .8 13 5 1 .7 
40 .0 86 50 11 .6 
8, .3 18 17 0 .2 
41 .1 83 41 14 .5 
11. .9 36 0 4 .2 
0. .0 0 0 0, .0 
0, .0 0 0 0, .0 
8, .3 18 2 0 .3 
5. .9 17 13 2, . 1 

51. .8 105 77 18, .8 
15, ,1 42 25 0. . 6 
4. . 6 11 5 0. .2 
23. .0 50 44 2. . 5 
27. . 2 63 24 0. .9 
12. .6 34 8 3. , 1 
9. .8 27 5 2. ,5 
5. 14 7 3. ,8 
4 . .8 15 11 5. , 7 
0. ,0 0 0 0. ,0 
15. 9 30 29 1. . 6 
6 - 3 19 0 1. 0 
0. 0 0 0 Q . ,0 
0. 8 3 1 1. 4 
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PPSM SIMULATION RESULTS FOR NUT SIZE 14, 
WORST SCENARIO 

Processing of Nut Size 14, Worst Case, Run # 1 
** AweSim! SUMMARY REPORT ** 

Wed Mar 12 08:35:11 1997 
Simulation Project: Santa Cruz Valley Pecan Shelling Plant 

Modeler : M. Bashir Lakhani 
Date: 1/1/1996 

Run number 1 of 4 
Current simulation time : 756.000000 

Statistics cleared at time : 0.000000 

*• OBSERVED STATISTICS REPORT ** 

Label Mean Standard Coeff. of Minimum Maxi-Tium Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 279600 .00 161425 .69 0 .58 10 .00 559190 .00 55919 
Total Lbs. Packe 126755 .00 73180 .59 0 .58 10 .00 253500 .00 25350 
Total Halves Pro 69675 .50 40227 .02 0, .58 1 .00 139350 .00 139350 
Percentage Yield 0, .49 0, .02 0, .05 0 .41 0, .55 139350 
Total Large Prod 11685 .50 6746 .48 0, .58 1 .00 23370 .00 23370 
Lg, Time in syst 108, .61 39, .96 0, .37 37 .00 263 .00 23370 
Total Medium Pro 26170, .50 15109, .40 0, . 58 .00 32340, .00 52340 
Med, Time in sys 85, .27 67, .05 0. .79 22 .00 627, .00 52340 
Total Small Prod 10980. .50 6339. .45 0. .58 1, .00 21960, .00 21960 
Sm, Time in syst 86. .51 74. .00 0 , .86 24 .00 442, .00 21960 
Total Midget Pro 8220, .50 4745, .96 0. . 58 1 , .00 16440, .00 16440 
Mg, Time in syst 84. .51 78. .21 0. . 93 23, .00 429. .00 16440 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 137485. .50 79377. , 15 0. ,58 1. .00 274970. .00 274970 
Shell,Time after 25. .16 36. .10 1. ,43 0. .00 230. .00 274970 
Total Oil Stock 4175. .50 2410. .58 0. ,58 1. .00 8350. .00 8350 
Pecan Completed 315563. .32 143024. ,77 0. ,45 58671, .00 536485. ,00 139350 
Half,Time in sys 194. ,30 63. ,23 0. 33 102. ,00 291. ,00 139350 
Half,Time after 174 . ,26 57. 67 0. 33 88 . ,00 265. 00 139350 
Entities current 38982. ,43 9105. ,05 0. 23 23595. ,00 55037. ,00 16950 

*•* FILE STATISTICS REPORT '* 

Where Average Standard Maximum Current Average 
Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0.0 0.0 1 0 0 . 0  
2 RESOURCE PASTOERIZER 0.0 0.0 1 0 0 . 0  
3 RESOURCE CRACKER 0.0 0.2 2 0 0 . 0  
4 RESOURCE SHELLER 13.6 8.4 27 0 15.3 
5 RESOURCE RESHELLER 0.0 0.0 0 0 0 . 0  
6 RESOURCE SIZINGl 54.1 29.7 107 30 52.6 
7 RESOURCE SIZING2 0.7 1.4 5 0 2 .1 
8 RESOURCE SIZING3 0.0 0.0 1 0 0 . 0  
9 RESOURCE SIZING4 0.0 0.0 0 0 0 . 0  
10 RESOURCE SIZING5 0.0 0.0 1 0 0 . 0  
11 RESOURCE SIZING6 0.1 0.4 2 1 0  . 6 
12 RESOURCE ESM H 0.0 0.0 1 0 0 . 0  
13 RESOURCE ESM L 0.0 0.1 1 0 0 . 1  
14 RESOURCE ESM M 0.3 0.6 4 0 0.7 
15 RESOURCE ESM S 0.4 0.8 6 0 1.3 
16 RESOURCE ESM MG 0.2 0.5 3 0 0 . 3  



230 

19 RESODRCE TABLES 84, .9 36, .2 146 128 105, . € 

20 RESGDRCE BOXPACK 0, .0 0, .0 18 0 0, .0 
21 RESOURCE FORKLIFT 0. .0 0, .0 1 0 0. .0 
22 RESOURCE RECOVERY 8. .4 14. .9 57 0 16. . 2 
23 RESOURCE FLOAT 0. .0 0. .1 n 0 0. , X 
24 RESOURCE BIGBUGGY 0. ,0 0. .0 1 0 0. .0 
25 RESOURCE SMALLBUGGY 33. .4 49. .2 141 128 12. . 4 
26 RESOURCE ESM_2H 0, .0 0. .0 0 0 0. .0 
0 Event Calendar 129, .5 51. .1 367 89 0, . X 

BATCH STATISTICS REPORT 

Batch 
Node 

Crac)cer_Flow 
Sheller_Flow 
Si2ingl_Flow 
Buggy_Sl 
SIZING3_FL0W 
BUGGY_S2 
SIZING5_FL0W 
Buggy_S3 
SmallBuggyGo 
BUGGY_S4 
Si2ing2_Flow 
BUGGY S5 
SIZING4_FL0W 
SBUGGYTOFREE 
SIZIMG6_FL0W 
BUGGY_S6 
TABLE_rLOW 
BOX 
PALLET 
ESM_H_Flow 
ESM_L_Flow 
ESM_M_Flow 
PECESM_S_Flow 
ESM_Mg_Flow 
ESM_2H_FL0W 
BIGBOGGYTOFREE 
Float_Flow 
Resheller_Flow 
Recovery_Flow 

Average Maximum Current Average 
Number Number Number Waiting 
Waiting Waiting Waiting Time 

53 .3 121 89 0 .7 
39 .9 108 3 6 0 .5 
28 .2 76 53 0 . 5 
42 .9 88 36 2 .3 
13 .2 37 7 15 .9 
40 . 1 78 28 34 .9 
5, .6 13 n 1 . 6 

39, . 1 86 50 11 .4 
8 .1 18 9 0 .2 

41, .5 85 53 4 .2 
14, .6 40 21 1, .4 
0, .0 0 0 0, .0 
0, .0 0 0 0, .0 
8, .5 18 16 0, .2 
6. .2 16 0 2, .2 

53. .9 107 107 19, .5 
14 . .7 41 18 0. . 6 
4. .8 11 1 0. . X 
24 . .2 50 40 2. .1 
27. .0 64 30 0. .9 
12. 36 8 3. .0 
9. .4 26 5 1. -) 

4 . ,8 13 5 X, .5 
5. ,8 17 2 2. .4 
0. ,0 0 0 0. ,0 
14 . 9 30 13 0. ,8 
6. 3 20 7 X ^ 0 
0. ,0 0 0 0. ,0 
0. 7 3 2 0. . 6 
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Processing of Nut Size 14, Worst Case, Run # 2 

•* AweSim! SUMMARY REPORT 
Wed Mar 12 12:45:33 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler: M. Bashir Lakhani 

Date: 1/1/1996 
Run number 2 of 4 

Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviati( on Variati on Value Value Observatio: 

Total Pecan Crac 277950 .00 160473 .06 0 .58 10 .00 555890 .00 55589 
Total Lbs. Packe 126755 .00 73180 .59 0 .58 10 .00 253500 .00 25350 
Total Halves Pro 69465, .50 40105 .78 0 .58 1 .00 138930 .00 138930 
Percentage Yield 0, .49 0 .02 0 .05 0, .41 0 .55 138930 
Total Large Prod 11805-.50 6815 .76 0 .58 I .00 23610 .00 23610 
Lg, Time in syst 101, .91 37 .82 0 .37 30 .00 274 .00 23610 
Total Medium Pro 26795, .50 15470 .24 0 .58 1, .00 53590, .00 53590 
Med, Time in sys 86. .38 67 .67 0 .78 22, .00 4 67, .00 53550 
Total Small Prod 10800. .50 6235 .53 0 .58 1. .00 21600, .00 21600 
Sm, Time in syst 84. .12 72 .28 0 .86 23, .00 517, .00 21600 
Total Midget Pro 7875. .50 4546 .78 0 .58 1. .00 15750, .00 15750 
Mg, Time in syst 86. ,24 76, .59 0 .89 23. .00 418. .00 15750 
Total Granule Pr NO VALOES RECORDED 
Total Fine Produ NO VALOES RECORDED 
Total Shell Prod 136695. 50 78921. .04 0 .58 I .  .00 273390. .00 273390 
Shell,Time after 25. ,40 36, .56 1 . 44 0. ,00 239. ,00 273390 
Total Oil Stock 4375. 50 2526, .05 0 . 58 1 . ,00 8750, ,00 S750 
Pecan Completed 315418. 16 142952. .00 0 .45 58388. ,00 535796. ,00 138930 
Half,Time in sys 195. 83 64. .75 0 .33 101. 00 295. 00 138930 
Half,Time after 179. 37 60. ,43 0 .34 91. ,00 274. ,00 138930 
Entities current 37181. 97 9826. .75 0 .26 20764. 00 54012. 00 17880 

FILE STATISTICS REPORT ** 

File Where Average Standard Maximum Current Average 
Number Created Length Deviation Length Length Wait Ti.-ne 

1 RESOURCE DEROCKER 0.0 0.0 1 0 0 . 0  
2 RESOURCE PASTUERIZER 0.0 0.0 1 Q 0 . 0  
3 RESOURCE CRACKER 0.0 0.1 2 0 0 . 0  
4 RESOURCE SHELLER 10.0 6.9 24 0 i i. • "4 
5 RESOURCE RESHELLER 0.0 0.0 0 0  o . e  
6 RESOURCE SIZINGl 53.8 30.5 109 28 52 .4 
7 RESOURCE SIZING2 0.8 1.5 5 0 ;. 4 
3 RESOURCE SIZING3 0.0 0.0 1 0 0 . 0  
9 RESOURCE SIZING4 0.0 0.0 0 0 0 . 0  
10 RESOURCE SIZING5 0.0 0.0 X 0 0 . 0  
11 RESOURCE SIZING6 0.1 0.4 2 0 0 . 7  
12 RESOURCE ESM H 0.0 0.0 1 0 0 . 0  
13 RESOURCE ESM L 0.0 0.1 1 0 0 . 0  
14 RESOURCE ESM M 0.4 1.0 5 0 1.1 
15 RESOURCE ESM S 0.4 0.8 5 0  1 . 3  
16 RESOURCE ESM MG 0.2 0.5 4 0 0 . 5  
19 RESOURCE TABLES 90.3 37.9 152 134 1 1 1 . 2  
20 RESOURCE BOXPACK 0.0 0.0 7 0 0 . 0  
21 RESOURCE FORKLIFT 0.0 0.0 1 0 0 . 0  
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22 RESOURCE RECOVERY 14.0 22. .3 82 0 24 , . 5 
23 RESOURCE FLOAT 0.0 0, .2 2 0 0, , 1 
24 RESOURCE BIGBUGGY 0.0 0, .0 1 0 0, .0 
25 RESOURCE SMALLBUGGY 41.0 54. .4 154 145 15 , . 1 
26 RESOURCE ESM_2H 0.0 0. .0 0 0 0. .0 
0 Event Calendar 135.2 51. .8 359 132 0. . 1 

"• RESOURCE STATISTICS REPORT 
BATCH STATISTICS REPORT ** 

Batch Average Maximum Current Average 
Node Nuniber Nmnber Number Waiting 

Waiting Waiting Waiting Time 

Cracker_Flow 52.0 119 67 0.7 
Sheller Flow 43.6 108 61 0.6 
Sizingl Flow 22.6 76 10 0.4 
Buggy 51 42.2 86 45 2.2 
SIZING3 FLOW 14.6 33 6 18.6 
BUGGY S2 38.4 83 41 30.8 
SIZIHG5_FL0W 5.6 13 5 1.6 
Buggy_S3 39.9 83 33 11.5 
SmallBuggyGo 8.1 18 9 0.2 
BUGGY_S4 44.3 88 46 4.5 
Sizing2 Flow 15.1 38 12 7 ^ c 
BUGGY S5 0.0 0 0 0.0 
SIZING4 FLOW 0.0 0 0 0.0 
SBUGGYTOFREE 8.6 18 16 0.2 
SIZING6 FLOW 5.3 17 7 1.9 
BUGGY S5 48.5 104 53 17.3 
TABLE FLOW 14.4 43 8 0.6 
BOX 4.9 11 4 0.1 
PALLET 24.4 50 14 2.1 
ESM H Flow 25.8 64 18 0.8 
ESM L_Fl0W 15.8 37 18 3.9 
ESM M Flow 9.1 27 6 1.1 
?ECESM_S_Flow 5.1 13 -> 1.6 
FSM Mg Flow 5.6 16 1 2.3 
ESM 2H FLOW 0.0 0 0 0.0 
BIGBUGGYTOFREE 14.6 30 3 0.8 
Float_Flow 6.2 19 5 1.0 
Resheller Flow 0.0 0 0 0.0 
Recovery_Flow 0.7 3 1 0.5 
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Processing of Nut Size 14, Worst Case, Run # 3 

*• AweSim! SUMMARY REPORT ** 
Wed Mar 12 13:15:54 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler : M. Bashir Lakhani 

Date: 1/1/1996 
Run number 3 of 4 

Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

'• OBSERVED STATISTICS REPORT •* 

Label Mean Standard Coeff. of Minimum Maximuin Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 279780 .00 161529 .61 0 .58 10 .00 559550 .00 55955 
Total Lbs. Packe 126755 .00 73180 .59 0, .58 10 .00 253500 .00 25350 
Total Halves Pro 69405 .50 40071 . 14 0, .58 1 .00 138810 .00 138810 
Percentage Yield 0, .49 0 .02 0, .05 0 .40 0 .55 138810 
Total Large Prod 11760 .50 6789 .78 0, .58 1 .00 23520 .00 23520 
Lg, Time in syst 104 .79 39 .92 0, .38 33 .00 247 .00 23520 
Total Medium Pro 26510, .50 15305, .70 0, .58 1, .00 53020, .00 53020 
Med, Time in sys 84, .83 67, .08 0. .79 21, .00 556, .00 53020 
Total Small Prod 10775, .50 6221. .09 0. .58 1, .00 21550, .00 21550 
Sm, Time in syst 85, .76 72, .78 0 .  .85 23, .00 414 , .00 21550 
Total Midget Pro 8265, .50 4771, .94 0. .58 1  ̂ .00 16530, .00 16530 
Mg, Time in syst 86, .33 77. .74 0 .  .90 23. .00 364 , .00 16530 
Total Granule Pr NO VALUES RECORDED 
Total Fine Produ NO VALOES RECORDED 
Total Shell Prod 136540, .50 78831. .55 0. .58 1, .00 273080. .00 273080 
Shell,Time after 26. .91 38. .76 1. ,44 0. .00 216. .00 273080 
Total Oil Stock 4205. .50 2427. .90 0. .58 1. 00 8410. .00 3410 
Pecan Completed 315111. ,30 142841. .17 0. ,45 59701, .00 535688. ,00 138810 
Half, Time in sys 190. .18 63. ,72 0. 34 99. ,00 292. ,00 138810 
Half,Time after 176. ,33 61. .66 0. .35 86. ,00 274 . ,00 138810 
Entities current 40387. .15 9183. ,30 0. 23 24742. ,00 55736. .00 16800 

** FILE STATISTICS REPORT ** 

File Where Average Standard Maximum Current Average 
Number Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0, .0 0 .0 1 0 O.C 
2 RESOURCE PASTUERIZER 0 .0 0 .0 1 0 G .C 
3 RESOURCE CRACKER 0 .0 0 . 1 2 0 0.0 
4 RESOURCE SHELLER 7, .3 5 .1 22 0 a . 3  
5 RESOURCE RESHELLER 0, .0 0, .0 0 0 0.0 
6 RESOURCE SIZINGl 58. .0 32, ,4 110 27 56.5 
7 RESOURCE SIZING2 0, .7 1. .4 5 0 2.2 
8 RESOURCE SIZING3 0, ,0 0, .1 1 0 0.1 
9 RESOURCE SIZING4 n, .0 0, .0 0 0  0 . 0  
10 RESOURCE SIZING5 0. .0 0. .0 1 0 0 . 0  
11 RESOURCE SIZING6 0. .1 0. .4 2 0 0 . 7  
12 RESOURCE ESM H 0. .0 0. .0 1 0 0 . 0  
13 RESOURCE ESM L 0. .0 0. .1 1 0 0.1 
14 RESOURCE ESM M 0, ,2 0. . 6  4 0 0.6 
15 RESOURCE ESM S 0. ,4 0. .8 6 0 1.2 
16 RESOURCE ESM MG 0. 2 0. ,5 4 0 o . a  
19 RESOURCE TABLES 84. ,5 36. ,7 149 131 104 . 6 
20 RESOURCE BOXPACK 0. ,0 0. .0 8 0 0 . 0  
21 RESOURCE FORKLIFT 0. 0 0. 0 1 0 0 . 0  
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RESCaRCE RECOVERY a, .9 15, .6 60 0 16. .9 
23 RESOURCE FLOAT 0, .0 0, .1 2 0 0. .0 
24 RESOURCE BIGBOGGY 0. .0 0. .0 1 0 0, .0 
25 RESOURCE SMALLBUGGY 34, ,7 51, .8 147 143 12. .9 
26 RESOURCE ESM_2H 0. .0 0. .0 0 0 0. .0 
0 Event Calendar 130. .2 52. .9 373 91 0, . 1 

BATCH STATISTICS REPORT 

Batch 
Node 

Average Maximum Current Average 
Number Number Number Waiting 
Waiting Waiting Waiting Time 

Cracker_Flow 
Sheller_Flow 
Si2ingl_Flow 
Buggy_Sl 
SIZING3_FLOW 
BUGGY_S2 
SIZING5_FLOW 
Buggy_S3 
SmallBuggyGo 
BUGGY_S4 
Sizing2_Flow 
30GGY_S5 
SIZING4_FLOW 
SBUGGYTOFREE 
SIZING6_FL0W 
30GGY_S6 
TABLE_FLOW 
BOX 
PALLET 
ESM_H_Flow 
ESM_L_Flow 
ESM_M_Flow 
PECESM_S_Flow 
ESM_Mg_Flow 
ESM_2H_FL0W 
BIGBUGGYTOFREE 
Float_Flow 
Reshelle r_Flow 
Recovery_Flow 

53, .1 118 88 0, .7 
44 .0 114 64 0 .6 
23, .8 73 19 0, .5 
42, .2 88 43 2, ,2 
13, .9 34 8 18 .2 
40, .1 78 40 37, .0 
5, .7 13 11 1, . 6 
39, .7 34 55 11, .3 
B, .9 18 2 0 2 

43. ,6 89 24 4. .4 
15, .4 38 28 1, .5 
0, .0 0 0 0, .0 
0. .0 0 0 0. .0 
8, .5 18 11 0, .2 
6. .1 17 9 2. .1 
51. .0 106 81 17. , 9 
14 , .2 41 21 0. . 6 
5. .2 11 6 0. .2 

23. , 7 50 12 2. .1 
27. o • ̂  64 21 0. .9 
12. .0 37 22 3. .0 
10. .5 27 18 1. .3 
4. .5 13 6 1. .4 
6. .0 17 7 2. .4 
0. ,0 0 0 Q , .0 
13. .4 30 11 0. .8 
5. .0 19 3 X. .0 
0. .0 0 0 0. .0 
0. .8 3 1 0, .6 
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Processing of Nut Size 14, Worst Case, Run # 4 

** AweSim! SUMMARY REPORT ** 
Wed Mar 12 13:36:10 1997 

Simulation Project: Santa Cruz Valley Pecan Shelling Plant 
Modeler ; M. Bashir Lakhani 

Date: 1/1/1996 
Run number 4 of 4 

Current simulation time : 756.000000 
Statistics cleared at time : 0.000000 

** OBSERVED STATISTICS REPORT 

Label Mean Standard Coeff. of Minimum Maximum Number of 
Value Deviation Variation Value Value Observations 

Total Pecan Crac 278600 .00 160848 .34 0 .58 10 .00 557190 .00 55719 
Total Lbs. Packe 125255 .00 72314 .56 0 .58 10 .00 250500 .00 25050 
Total Halves Pro 68445 .50 39516 .88 0 .58 1 .00 136890 .00 136890 
Percentage Yield 0, .49 0, .02 0, .04 0 .41 0 .55 136890 
Total Large Prod 11155 .50 6440 .49 0 .58 1 .00 22310 .00 22310 
Lg, Time in syst 101, .52 39, .47 0, .39 32 .00 236 .00 22310 
Total Medium Pro 26305, .50 15187, .34 0, .58 1, .00 52610 .00 52610 
Med, Time in sys 84, .35 65, .75 0, .78 21, .00 448, .00 52610 
Total Small Prod 11005. .50 6353. .88 0. .58 1, .00 22010, .00 2201C 
Sm, Time in syst 36. . 66 73, .54 Q, .35 23, .00 467 .00 22010 
Total Midget Pro 8325. .50 4806, .59 0. .58 1, .00 16650, .00 16650 
Mg, Time in syst 82. .10 76. .87 0. .94 23. .00 449. .00 16650 
Total Granule ?r NO VALUES RECORDED 
Total Fine Produ NO VALUES RECORDED 
Total Shell Prod 137805. .50 79561. ,90 0, ,58 T, . .00 275510. .00 275610 
Shell,Time after 24. ,73 36. .23 1. ,47 0. .00 190. .00 275610 
Total Oil stock 4380. ,50 2528. ,94 0. ,58 1. ,00 8760, ,00 3760 
Pecan Completed 315359. ,91 142303. ,24 0. ,45 59692. ,00 534696. ,00 136390 
Half,Time in sys 194. 40 64. 41 0. 33 101. 00 294 . ,00 136890 
Half,Time after 178. 85 61. 08 0. 34 90. ,00 275. ,00 136890 
Entities current 38797. 51 9240. 71 0. 24 23274 . ,00 54695. ,00 17040 

" FILE ; STATISTICS REPORT * * 

File Where Average Standard Maximmn Current Average 
Number Created Length Deviation Length Length Wait Time 

1 RESOURCE DEROCKER 0 .0 0 .0 1 0 0.0 
2 RESOURCE PASTUERIZER 0 .0 0 .0 1 0 0.0 
3 RESOURCE CRACKER 0 .0 0 2 0 0.3 
4 RESOURCE SHELLER 8 .9 5 .9 21 0 10.1 
5 RESOURCE RESHELLER 0 .0 0, .0 0 0 Q.O 
6 RESOURCE SIZINGl 52, .7 32, . 1 112 28 51.3 
7 RESOURCE SIZING2 0, .8 1. .5 5 0 2.4 
8 RESOURCE SIZING3 0, .0 0, .0 1 0 0.0 
9 RESOURCE SIZING4 0, .0 0. .0 0 0 0.0 
10 RESOURCE SIZING5 0. .0 0. .0 1 0 0.0 
11 RESOURCE SIZING6 0. .1 0. ,4 2 0 0. 6 
12 RESOURCE ESM H 0. ,0 0. ,0 X 0 0 . 0 
13 RESOURCE ESM L 0. .0 0. .1 I  0 0.1 
14 RESOURCE ESM M 0. ,3 0. ,7 4 0 0 . a 
15 RESOURCE ESM S 0. ,5 1. ,0 6 0 1.5 
16 RESOURCE ESM MG 0. ,2 0. 5 4 0 0.8 
19 RESOURCE TABLES 91. 8 38. 0 155 136 112.7 
20 RESOURCE BOXPACK 0. ,0 0. 0 9 0 0.0 
21 RESOURCE FORKLIFT 0. ,0 0. 0 1 0 O.G 



236 

22 RESOURCE RECOVERY 12. .0 20. .9 71 2 21. . 3 
23 RESOURCE FLOAT 0. .0 0. .1 2 0 0. .0 
24 RESOURCE BIGBOGGY 0. ,0 0. .0 1. 0 0. . Q 
25 RESOURCE SMALLBUGGY 43. .6 57, .6 165 148 16. . i 
26 RESOURCE ESM_2H 0. .0 0. .0 0 0 0. .0 
0 Event Calendar 134. .1 51. .9 365 105 0. 

.. BATCH STATISTICS REPORT 

Batch 
Node 

Cracker_Flow 
Sheiler_Flow 
Si2ingl_Flow 
Buggy_Sl 
SIZING3_FL0W 
BUGGY_S2 
SIZING5_FL0W 
Buggy_S3 
SmallBuggyGo 
BUGGY_S4 
3i2ing2_Flow 
BUGGY_S5 
SIZING4_FL0W 
SBUGGYTOFREE 
SIZING6_FL0W 
3aGGY_S6 
TABLE_FLOW 
BOX 
PALLET 
ESM_H_Flow 
ESM_L_Flow 
ESM_M_Flow 
PECESM_S_Flow 
ESM_Mg_Flow 
ESM_2H_FL0W 
BIGBUGGYTOFREE 
Floac_Flow 
Resheller_Flow 
Recove ry_Flow 

Average Maximum Current Average 
Number Number Number Waiting 
Waiting Waiting Waiting Time 

5 4  . 7  1 2 2  7 8  0  . 7  
3 5  .  4  1 1 0  3  0  . 5  
2 3  . 4  7 5  1 1  0  
4 2  . 4  8 7  5 1  2  . 2  
1 5  . 6  3 5  9  1 9  . 3  
4 1  . 8  7 6  3 9  3 1 ,  .  6  

5  . 6  1 3  1 1  1 ,  . 5  
3 8  . 3  8 4  6 0  1 0 ,  .  6  

0  . 1  1 8  1 5  0 ,  . 2  
4 3  . 7  8 5  3 8  4 ,  . 5  
1 4 .  . 4  3 8  1 9  . 4  

0 ,  . 0  0  0  0 .  . 0  
0 .  . 0  0  0  0 .  . 0  
8 ,  , 7  1 8  1 6  0 .  . 2  
6 ,  . 2  1 7  3  2 .  . 1  

5 1 .  . 1  1 0 2  5 7  1 7 ,  . 4  
1 4 ,  . 8  4 5  1  0 .  ,  6  

4  .  . 8  1 1  5  0 .  . X. 
2 4  .  -> 5 0  9  2  _  ,  1  
2 7 .  . 1  6 4  2 2  0 .  , s  
1 3 .  . 3  3 7  2 9  3 .  4  
1 0 .  , 8  2 8  2  1 .  3  

3 .  , 7  1 3  2  1 .  1  
5 .  . 7  1 6  6  2 .  3  
0 .  , 0  0  0  0 .  0  

1 4 .  7  3 0  2 1  0 .  8  
6 .  3  2 0  1 3  1  .  0  
0 .  0  0  0  0 .  0  
0 .  7 3  0  0 .  5  
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