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ǰǥǱǩǫǧǷǧ 

 

ǲȉȎȏțȑ ȀȔȓǽȑ ȓȆȑ ȄȐȂȀȒǾȀȑ ȄǾȌȀȈ Ȇ ȋȄȊǼȓȆ ȓȆȑ ȌǼȀȑ ȆȋȈȀȔȓȎȋȀȓȎȏȎȈȆȋǼȌȆȑ 

ȄȂȉȀȓǻȒȓȀȒȆȑ ȀȏȎȇǽȉȄȔȒȆȑ ȓȆȑ ȄȓȀȈȐȄǾȀȑ Trade  Logistics. ǳȎ ȊȎȂȈȒȋȈȉț ȏȎȔ 

ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȄ ȄǾȌȀȈ ȓȎ FlexSim, ȄȉȓȄȊȄǾ ȏȐȎȒȎȋȎǾȘȒȆ ȃȈȀȉȐȈȓȝȌ ȂȄȂȎȌțȓȘȌ ȉȀȈ 

ȄȈȃȈȉȄȜȄȓȀȈ ȒȄ ȄȕȀȐȋȎȂǼȑ ȄȕȎȃȈȀȒȓȈȉǽȑ ȉȀȈ ȏȀȐȀȂȘȂǽȑ.  

ǧ ȄȂȉȀȓǻȒȓȀȒȆ ȃȈȀȈȐǼȇȆȉȄ ȒȄ ȄȏȈȋǼȐȎȔȑ ȓȋǽȋȀȓȀ ȁǻȒȄȈ ȓȘȌ ȓȐȈȝȌ ȁȀȒȈȉȝȌ 

ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ ȏȎȔ ȄȉȓȄȊȄǾ: ȀȏȎȇǽȉȄȔȒȆ totes, ȓȐȎȕȎȃȎȒǾȀ totes  ȉȀȈ picking  

ȓȄȋȀȖǾȘȌ Ȁȏț totes . ǳȀ ȋȎȌȓǼȊȀ ȓȘȌ ȄȏȈȋǼȐȎȔȑ ȓȋȆȋǻȓȘȌ ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ, ȀȕȎȜ 

ȄȏȀȊȆȇȄȜȓȆȉȀȌ ȁǻȒȄȈ ȓȘȌ ȇȄȘȐȆȓȈȉȝȌ ȓȈȋȝȌ ȏȎȔ ȏȐȎȋǽȇȄȔȒȄ ȄȓȀȈȐȄǾȀ, 

ȒȖȆȋǻȓȈȒȀȌ ȓȎ ȒȔȌȎȊȈȉț ȋȎȌȓǼȊȎ.  

ǬȄȓǻ ȓȆȌ ȄȏȀȊǽȇȄȔȒȆ ȄȍȄȓǻȒȓȆȉȀȌ ȒȄȌǻȐȈȀ (ȖȐǽȒȆ ȃȈȀȕȎȐȄȓȈȉȎȜ ȏȊǽȇȎȔȑ ȉȀȈ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ ȖȄȈȐȈȒȓȝȌ, ȃȈȀȕȎȐȄȓȈȉȝȌ ȐȔȇȋȝȌ ȓȐȎȕȎȃȎȒǾȀȑ ȉ.Ȋȏ.) ȉȀȈ  

ȏȐȎǼȉȔȗȄ țȓȈ ȂȈȀ ȓȈȑ ȔȏǻȐȖȎȔȒȄȑ ȀȌǻȂȉȄȑ ȓȆȑ ȄȓȀȈȐȄǾȀȑ Ȇ ȄȂȉȀȓǻȒȓȀȒȆ ȉȀȊȜȏȓȄȈ 

ȓȀ ȅȆȓȎȜȋȄȌȀ ȂȈȀ ȓȈȑ ȓȐǼȖȎȔȒȄȑ ȀȌǻȂȉȄȑ ȓȆȑ.  
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ABSTRACT 

 

The scope of the present thesis is the study of the new semi -automated 

installation for quick replenishment of Trade Logistics S.A. The software used is a 

Discrete Event Simulation package, FlexSim, which specializes in logistics and 

produ ction applications.  

The installation was divided in sections according to its three basic functions: tote 

short time storage, totes decanting and item picking from totes. A model was 

created for each section, and then was validated according to theoretical  data 

provided by the company.  All section models were combined to form the total 

installation model.  

After  the validation different scenarios were examined in partial models (used of 

different number of operators with different attributes, different rates  of tote 

feeding etc.) and as a result it was evident that the installation is filling companyõs 

expectations for the current time.  

 

Kew Words : Simulation, Modeling, Logistics, DES, FlexSim  
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1.1  ǣǥǭǩǪǡ ǰǥǱǩ ǰǱǯǲǯǬǯǩǸǲǧǲ 
ǰǱǯǲǯǬǯǩǸǲǧ: 

ǥǾȌȀȈ Ȇ ȋǾȋȆȒȆ ȃȈȄȐȂȀȒȈȝȌ ȉǻȏȎȈȀȑ ȃȈȀȃȈȉȀȒǾȀȑ ǽ ȒȔȒȓǽȋȀȓȎȑ ȓȎȔ ȏȐȀȂȋȀȓȈȉȎȜ 

ȉțȒȋȎȔ (Banks, 1998), ȏȎȔ ǼȖȄȈ Șȑ ȒȉȎȏț ȌȀ ȃȝȒȄȈ ȒȓȎȈȖȄǾȀ ȂȈȀ ȓȆ ȄȍǼȊȈȍȆ ȓȘȌ 

ȃȈȄȐȂȀȒȈȝȌ ȀȔȓȝȌ ȋȄ ȓȆ ȏǻȐȎȃȎ ȓȎȔ ȖȐțȌȎȔ.  

ǲǴǲǳǧǬǡ: 

ǥǾȌȀȈ ǼȌȀ ȓȋǽȋȀ ȓȆȑ ȏȐȀȂȋȀȓȈȉțȓȆȓȀȑ ȏȎȔ ȀȏȎȓȄȊȄǾ ȓȎ ȉȔȐǾȘȑ ȒȆȋȄǾȎ ȋǾȀ ȋȄȊǼȓȆȑ 

ȉȀȈ ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȒȔȒȓȀȓȈȉǻ ȏȎȔ ȀȊȊȆȊȎȄȏȈȃȐȎȜȌ ȋȄȓȀȍȜ ȓȎȔȑ ȒȜȋȕȘȌȀ ȋȄ 

ȎȐȈȒȋǼȌȎȔȑ ȉȀȌțȌȄȑ. ǢȐǾȒȉȄȓȀȈ ȃȄ ȋǼȒȀ ȒȄ ȉǻȏȎȈȀ țȐȈȀ ȏȎȔ ȀȌȀȂȌȘȐǾȅȎȌȓȀȈ Ȁȏț 

ȓȎ ȒȉȎȏț ȓȆȑ ȋȄȊǼȓȆȑ. ǚȌȀ ȒȜȒȓȆȋȀ ȋȏȎȐȄǾ ȌȀ ȉǻȌȄȈ ȋǾȀ ȊȄȈȓȎȔȐȂǾȀ ȏȎȔ ȃȄȌ ȋȏȎȐȄǾ 

ȌȀ ȓȆȌ ȉǻȌȄȈ ȉǻȇȄ ȒȔȒȓȀȓȈȉț ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȋțȌȎ ȓȎȔ (Khoshnevis, 1994) .  

ǣȄȌȈȉǻ ȓȀ ȒȔȒȓǽȋȀȓȀ ȄǾȌȀȈ 4 ȉȀȓȆȂȎȐȈȝȌ (Checkland , 1981) 

¶ ǵȔȒȈȉǻ ǲȔȒȓǽȋȀȓȀ: ȉȀȈȐțȑ ȉȀȈ ȂȀȊȀȍǾȄȑ ȉȊȏ. 

¶ ǲȔȒȓǽȋȀȓȀ ȀȌȇȐȘȏǾȌȘȌ ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ: ȓȆȊȄȕȘȌȈȉǻ ȉǼȌȓȐȀ, ȒȓȀȇȋȎǾ 

ȓȐǼȌȎȔ ȉȊȏ. 

¶ ǲȖȄȃȈȀȒȋǼȌȀ ȕȔȒȈȉǻ ȒȔȒȓǽȋȀȓȀ: ǪȓǽȐȈȀ, ȄȍȎȏȊȈȒȋțȑ, ȋȄȓȀȕȎȐȈȉǻ ȋǼȒȀ 

ȉȊȏ. 

¶ ǲȖȄȃȈȀȒȋǼȌȀ ȀȕȆȐȆȋǼȌȀ ȒȔȒȓǽȋȀȓȀ: ǬȀȇȆȋȀȓȈȉǻ, ȋȎȔȒȈȉǽ, ȊȎȂȎȓȄȖȌǾȀ 

ȉȊȏ. 

ǲȜȒȓȆȋȀ 

ȏȐȎȑ ȋȄȊǼȓȆ

ǬȎȌȓǼȊȎ 
ȒȔȒȓǽȋȀȓȎȑ

ǰȐȎȒȎȋȎǾȘȒȆ

ǥȈȉțȌȀ 1.1- 1 : ǳȐțȏȎȑ ȊȄȈȓȎȔȐȂǾȀȑ ȏȐȎȒȎȋȎǾȘȒȆȑ. ǬȄ ȉȈȌȆȓǽȐȈȎ ȓȐȎȖț ȓȎ ȏȐȎȑ 

ȋȄȊǼȓȆ ȒȜȒȓȆȋȀ, Ȇ ȋȄȊǼȓȆ ȏȄȐȌǻ ȒȓȎ ȋȎȌȓǼȊȎ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȉȀȈ ȓȄȊȈȉǻ ȃǾȌȄȓȀȈ 

ȓȎ ǼȌȀȔȒȋȀ ȂȈȀ ȓȆȌ ȄȉȓǼȊȄȒȆ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ. 
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ǧ ȏȀȐȎȜȒȀ ȄȐȂȀȒǾȀ ǼȖȄȈ ȌȀ ȉǻȌȄȈ ȋȄ ȒȔȒȓǽȋȀȓȀ ȓȆȑ ȃȄȜȓȄȐȆȑ ȉȀȈ ȓȆȑ ȓȐǾȓȆȑ 

ȉȀȓȆȂȎȐǾȀȑ, ȏȎȔ ȒȔȌǽȇȘȑ ȀȌȀȕǼȐȎȌȓȀȈ Șȑ ȒȔȒȓǽȋȀȓȀ ȊȄȈȓȎȔȐȂȈȝȌ. 

ǫǧǷǧ ǡǰǯǵǡǲǥǸǭ ǲǥ ǲǴǲǳǧǬǡǳǡ ǫǥǩǳǯǴǱǣǩǸǭ: 

ǧ ȏȐȎȒȎȋȎǾȘȒȆ ȄǾȌȀȈ ǼȌȀ ȄȐȂȀȊȄǾȎ ȔȏȎȒȓǽȐȈȍȆȑ ȊǽȗȆȑ ȀȏȎȕǻȒȄȘȌ. ǧ ȊǽȗȆ 

ȀȏȎȕǻȒȄȘȌ ȒȄ ǼȌȀ ȒȜȒȓȆȋȀ ȊȄȈȓȎȔȐȂȈȝȌ ȄǾȌȀȈ ȏȎȊȜȏȊȎȉȆ ȃȈȀȃȈȉȀȒǾȀ ȂȈȀȓǾ 

ȄȋȕȀȌǾȅȎȔȌ ǼȌȀ ǽ ȏȄȐȈȒȒțȓȄȐȀ Ȁȏț ȓȀ ȏȀȐȀȉǻȓȘ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ: 

1. ǳȀ ȒȔȒȓȀȓȈȉǻ ȋǼȐȆ ȓȎȔȑ ȄȏȆȐȄǻȅȎȌȓȀȈ Ȁȏț ȃȈȀȕȎȐȄȓȈȉȎȜȑ ȄȒȘȓȄȐȈȉȎȜȑ 

ȏȀȐǻȂȎȌȓȄȑ ȓȔȖȀȈțȓȆȓȀȑ. 

2. ǳȔȖȀǾȀ ȂȄȂȎȌțȓȀ Ȁȏț ȓȎ ȏȄȐȈȁǻȊȊȎȌ ȄȏȈȃȐȎȜȌ ȒȓȎ ȒȜȒȓȆȋȀ 

3. ǧ ȒȔȋȏȄȐȈȕȎȐǻ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȄǾȌȀȈ ȒȔȌȀȐȓǽȒȄȈ ȓȎȔ ȖȐțȌȎȔ 

4. ǳȀ ȋǼȐȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ǼȖȎȔȌ ȏȎȊȜȏȊȎȉȄȑ ȀȊȊȆȊȄȏȈȃȐǻȒȄȈȑ 

ǧ ȏȐȎȒȎȋȎǾȘȒȆ, țȏȘȑ ȉȀȈ ǻȊȊȀ ȒȔȒȓǽȋȀȓȀ ȔȏȎȒȓǽȐȈȍȆȑ ȊǽȗȆȑ ȀȏȎȕǻȒȄȘȌ 

ȃǾȌȎȔȌ ȉȀȊȜȓȄȐȆ ȀǾȒȇȆȒȆ ȓȎȔ ȏȐȎȁȊǽȋȀȓȎȑ ȉȀȈ ȓȘȌ ȃȔȌȀȓȝȌ ȊȜȒȄȘȌ.  

 

ǥȈȉțȌȀ 1.1- 2: ǴȏȎȒȓǽȐȈȍȆ ȀȏȎȕǻȒȄȘȌ ȋǼȒȘ ȏȐȎȒȎȋȎǾȘȒȆȑ 

 

ǥȐȂȀȊȄǾȀ ȊǽȗȆȑ ȀȏȎȕǻȒȄȘȌ ȉȀȈ ȎȈ ȄȏȈȃȐǻȒȄȈȑ ȓȎȔȑ ȋȄ ȓȈȑ ȄȏȈȖȄȈȐǽȒȄȈȑ: Ǹȑ 

ôȄȏȈȖȄǾȐȆȒȆõ ȇȄȘȐȄǾȓȀȈ ȓȎ ȒȜȒȓȆȋȀ ȏȎȔ ȋȄȊȄȓǻȓȀȈ ȉǻȇȄ ȕȎȐǻ (ȋǾȀ ȂȐȀȋȋǽ 

ȏȀȐȀȂȘȂǽȑ, ǼȌȀ ȄȐȂȎȒȓǻȒȈȎ, ǼȌȀȑ ȎȐȂȀȌȈȒȋțȑ ȉȊȏ.). ǯȈ ȃȔȌǻȋȄȈȑ ȏȎȔ ȋȏȎȐȎȜȌ 

ȌȀ ȄȏȈȃȐǻȒȎȔȌ ȒȓȎ ȒȜȒȓȆȋȀ ȄǾȌȀȈ ȃȜȎ: 

¶ ǯȈ ȉȀȇȆȋȄȐȈȌǼȑ ȀȏȎȕǻȒȄȈȑ ȃȈȎǾȉȆȒȆȑ (ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȔȏȀȂȎȐȄȜȎȌȓȀȈ Ȁȏț 

ȄȍȘȒȔȒȓȆȋȈȉȎȜȑ ȏȀȐǻȂȎȌȓȄȑ ȉȀȈ ȌȀ ȏȐȎȉȀȊȎȜȌ ȓȆȌ ȀȌȓǾȃȐȀȒȆ ȓȎȔ 

ȒȔȒȓǽȋȀȓȎȑ) 

¶ ǧ ȄȈȒȀȂȘȂǽ ȒȓȎ ȒȜȒȓȆȋȀ ȌǼȘȌ ȏȐȎșțȌȓȘȌ ǽ ȔȏȆȐȄȒȈȝȌ ȉȀȇȝȑ ȉȀȈ 

ȀȊȊȀȂǼȑ ȏȎȔ ȋȄȊȄȓǻȓȀȈ ȌȀ ȂǾȌȎȔȌ ȂȈȀ ȓȆȌ ȁȄȊȓǾȘȒȆ ȓȘȌ ȔȏȀȐȖȎȔȒȝȌ 

ȃȈȀȃȈȉȀȒȈȝȌ. 
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ǥȈȉțȌȀ 1.1-3: ǲȔȒȓǽȋȀȓȀ ǫǽȗȆȑ ǡȏȎȕǻȒȄȘȌ 

ǯȈ ȏȐȝȓȄȑ ȀȏȎȕǻȒȄȈȑ ȊȀȋȁǻȌȎȌȓȀȈ ȁǻȒȄȈ ȓȘȌ ȈȒȓȎȐȈȉȝȌ ȃȄȃȎȋǼȌȘȌ ȉȀȈ ȁǼȁȀȈȀ 

ȓȘȌ ȎȊȈȒȓȈȉȝȌ ȒȓȐȀȓȆȂȈȉȝȌ ȉȀȈ ȒȓțȖȘȌ ȓȆȑ ȄȏȈȖȄǾȐȆȒȆȑ.  ǡȊȊǻ ȉȀȈ ȎȈ ȃȄȜȓȄȐȄȑ 

ȀȏȎȕǻȒȄȈȑ ȊȀȋȁǻȌȎȌȓȀȈ ȄǾȓȄ ȋȄȓǻ Ȁȏț ȏȐȎȓȐȎȏǽ ȓȆȑ ȄȔȐȜȓȄȐȆȑ ȄȏȈȖȄǾȐȆȒȆȑ (ȂȈȀ 

ȉǻȏȎȈȀ ȌǼȀ ȀȌǻȂȉȆ ȏȎȔ ǼȖȄȈ ȏȀȐȎȔȒȈȀȒȓȄǾ ȄȉȄǾ) ȄǾȓȄ ȒȓȀ ȏȊȀǾȒȈȀ ȏȐȎȂȐȀȋȋǻȓȘȌ 

ǲȔȌȄȖȎȜȑ ǢȄȊȓǾȘȒȆȑ. 

ǝȏȘȑ ȕȀǾȌȄȓȀȈ ȉȀȈ ȒȓȎ ȏȀȐȀȉǻȓȘ ȒȖǽȋȀ, Ȏ ȐțȊȎȑ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȄǾȌȀȈ ȌȀ 

ȁȎȆȇǻ țȊȎȔȑ ȓȎȔȑ ȄȋȏȊȄȉțȋȄȌȎȔȑ ȂȈȀ ȓȆ ȊǽȗȆ ȀȏȎȕǻȒȄȘȌ.

 

ǥȈȉțȌȀ 1.1- 4 : ǡȊȊȆȊȄȏǾȃȐȀȒȆ ȀȌǻȋȄȒȀ ȒȓȆȌ ȏȐȎȒȎȋȎǾȘȒȆ ȉȀȈ ȒȄ ǻȊȊȄȑ ȄȕȀȐȋȎȂǼȑ 
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ǶǱǧǲǥǩǲ ǰǱǯǲǯǬǯǩǸǲǧǲ 

 ǧ ȖȐǽȒȆ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȒȔȌǾȒȓȀȓȀȈ ȒȓȈȑ ȏȀȐȀȉǻȓȘ ȏȄȐȈȏȓȝȒȄȈȑ: 

¶ ǝȓȀȌ ȓȎ ȏȐȎȑ ȋȄȊǼȓȆ ȒȜȒȓȆȋȀ ȋȄȊȄȓǻȓȀȈ ȌȀ ȉȀȓȀȒȉȄȔȀȒȓȄǾ, ȀȊȊǻ Ȇ 

ȉȀȓȀȒȉȄȔǽ ȓȎȔ ǼȖȄȈ ȏȎȊȜ ȋȄȂǻȊȎ ȉțȒȓȎȑ ȉȀȈ ȄǾȌȀȈ ȖȐȎȌȎȁțȐȀ (ȏ.Ȗ. 

ǰȔȐȆȌȈȉțȑ ȀȌȓȈȃȐȀȒȓǽȐȀȑ) 

¶ ǝȓȀȌ ȓȎ ȒȜȒȓȆȋȀ ȄǾȌȀȈ ȀȃȜȌȀȓȎ ǽ ȏȎȊȜ ȏȎȊȜȏȊȎȉȎ ȌȀ ȉȀȓȀȒȉȄȔȀȒȓȄǾ (ȏ.Ȗ. 

ȁȈȎȊȎȂȈȉț ȒȜȒȓȆȋȀ).  

¶ ǝȓȀȌ ȓȎ ȒȜȒȓȆȋȀ ȔȏǻȐȖȄȈ ȀȊȊǻ țȏȎȈȄȑ ȄȏȄȋȁǻȒȄȈȑ ǼȖȎȔȌ ȋȄȂǻȊȎ ȉțȒȓȎȑ 

(ȏ.Ȗ. ȏȀȐȀȂȘȂǽ 24/7) 

¶ ȂȈȀ ȄȉȏȀȈȃȄȔȓȈȉȎȜȑ ȊțȂȎȔȑ, țȓȀȌ ȏȐǼȏȄȈ ȌȀ ȂǾȌȄȈ ȖȐǽȒȆ ȀȉȐȈȁȎȜ ǽ 

ȄȏȈȉǾȌȃȔȌȎȔ ȄȍȎȏȊȈȒȋȎȜ Ȁȏț ȓȎȔȑ ȄȉȏȀȈȃȄȔȎȋǼȌȎȔȑ, ǽ, ȂȈȀ ȄȉȏȀȈȃȄȔȎȋǼȌȎȔȑ 

ȏȎȔ ȂȌȘȐǾȅȎȔȌ ȓȆ ȁȀȒȈȉǽ ȖȐǽȒȆ ȓȎȔ ȄȍȎȏȊȈȒȋȎȜ, țȓȀȌ ȏȐǼȏȄȈ ȌȀ 

ȔȏȎȁȊȆȇȎȜȌ ȒȄ ȄȈȃȈȉǻ ȒȄȌǻȐȈȀ/ ǼȉȓȀȉȓȄȑ ȒȔȌȇǽȉȄȑ (ȏ.Ȗ. ȄȉȏȀǾȃȄȔȒȆ 

ȏȈȊțȓȘȌ) 

¶ ǣȈȀ ȌȀ ȄȏȈȁȄȁȀȈȝȒȄȈ ǽ ȌȀ ȀȌȓȈȉȀȓȀȒȓǽȒȄȈ ȀȌȀȊȔȓȈȉǼȑ ȊȜȒȄȈȑ ȏȐȎȁȊȆȋǻȓȘȌ 

¶ ǣȈȀ ȌȀ ȎȐȈȒȓȎȜȌ ȎȈ ȀȏȀȈȓǽȒȄȈȑ ȏȎȔ ȏȐǼȏȄȈ ȌȀ ǼȖȄȈ ȋǾȀ ȄȂȉȀȓǻȒȓȀȒȆ Ȁȏț ȓȎȌ 

ȄȍȎȏȊȈȒȋț ȓȆȑ ǽ ȂȈȀ ȌȀ ȏȐȎȒȃȈȎȐȈȒȓȄǾ ȓȔȖțȌ ȀȏțȉȊȈȒȆ ȋȄȓȀȍȜ ȓȘȌ 

ȄȕȀȐȋȎȅțȋȄȌȘȌ ȉȀȈ ȓȘȌ ȃȔȌǻȋȄȈ ȒȔȌȇȆȉȝȌ ȊȄȈȓȎȔȐȂǾȀȑ. 

ǪȀȈ ǻȐȀ ȄȏȈȓȐǼȏȄȈ: 

¶ ǳȎȌ ȏȄȈȐȀȋȀȓȈȒȋț ȖȘȐǾȑ ȄȏǼȋȁȀȒȆ ȒȓȀ ȒȔȒȓǽȋȀȓȀ. ǬȄ ȓȎ ȉțȒȓȎȑ ( ȒȄ 

ȖȐțȌȎ/ ȖȐǽȋȀ) ȌȀ ȀȏȎȓȄȊȄǾ ȓȆȌ ȋȄȂȀȊȜȓȄȐȆ ȏǼȃȆ ȂȈȀ ȀȊȊȀȂǼȑ, Ȇ 

ȏȐȎȒȎȋȎǾȘȒȆ ȃǾȌȄȈ ȋǾȀ ȉȀȊȜȓȄȐȆ ȎȏȓȈȉǽ ȂȈȀ ȓȀ ȏȐȎȓȄȈȌțȋȄȌȀ ȏȊǻȌȀ, 

ȉȀȓȀȃȄȈȉȌȜȄȈ ȓȀ ȄȊȀȓȓȝȋȀȓȀ ȓȎȔȑ ȉȀȈ ȄȏȈȓȐǼȏȄȈ ȓȆ ȄȏȀȌȄȍǼȓȀȒȆ, ȋǼȖȐȈ ȓȀ 

ȀȏȎȓȄȊǼȒȋȀȓȀ ȌȀ ȒȔȂȉȊǾȌȎȔȌ ȒȄ ȉǻȓȈ ȈȉȀȌȎȏȎȈȆȓȈȉț 

¶ ǳȆȌ ȃȎȉȈȋǽ ȊȄȈȓȎȔȐȂǾȀȑ ȏȐȈȌ Ȁȏț ȓȆȌ ȄȂȉȀȓǻȒȓȀȒȆ. ǰȀȐȀȓȆȐȎȜȌȓȀȈ ȒȔȖȌǻ 

ȀȊȊȀȂǼȑ ȏȎȔ ȇȄȘȐȆȓȈȉǻ ȇȀ ȁȎȆȇȎȜȒȀȌ ȓȆȌ ȃȈȄȍȀȂȘȂǽ ȉǻȏȎȈȀȑ ȄȐȂȀȒǾȀȑ/ 

ȃȈȀȃȈȉȀȒǾȀȑ, ȓȄȊȈȉǻ ȌȀ ȏȐȎȉȀȊȎȜȌ ȓȎ ȀȌȓǾȇȄȓȎ. ǳțȓȄ ȒȔȌǽȇȘȑ ȓȎ ȉțȒȓȎȑ 

ȀȊȊȀȂǽȑ ȄǾȌȀȈ ȏȊǼȎȌ ȀȏȀȂȎȐȄȔȓȈȉț, ȎȏțȓȄ ȎȈ ȄȐȂȀȅțȋȄȌȎȈ ȇȀ ȏȐǼȏȄȈ ȌȀ 

ȒȔȌȄȖǾȒȎȔȌ ȌȀ ȅȎȔȌ ȋȄ ȀȔȓǼȑ ȓȈȑ ȀȊȊȀȂǼȑ. 

¶ ǳȎȌ ȄȌȓȎȏȈȒȋț ȏȐȎȁȊȆȋǻȓȘȌ ȀțȐȀȓȘȌ ȀȐȖȈȉǻ. ǰǼȕȓȄȈ ȕȘȑ ȒȄ 

ȒȆȋȄǾȀ/ȊȄȈȓȎȔȐȂǾȄȑ/ȃȈȀȃȈȉȀȒǾȄȑ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȏȎȔ ǼȖȎȔȌ ȏȄȐǻȒȄȈ 

ȀȏȀȐȀȓǽȐȆȓȀ, ȏȎȔ ȃȄȌ ǼȖȎȔȌ ȎȐȈȒȓȄǾ ȄȏȀȐȉȝȑ ǽ ȏȎȔ ȃȄȌ ȄǾȌȀȈ ȍȄȉǻȇȀȐȀ 

Șȑ ȒȓțȖȎȈ ȒȓȎȔȑ ȄȈȒȆȂȆȓǼȑ ȓȘȌ ȀȊȊȀȂȝȌ. ǲȄ ǼȌȀ ǼȐȂȎ ȓȎ ȒȘȐȄȔȓȈȉț ȏȎȒț 

ȓȘȌ ȖȐȆȋǻȓȘȌ ȀȔȍǻȌȄȓȀȈ ȄȉȇȄȓȈȉǻ ȉȀȇȝȑ Ȏ ȖȐțȌȎȑ ȏȄȐȌǻ. ǯȏțȓȄ Ȇ 

ȀȌǾȖȌȄȔȒȆ ȄȌțȑ ȋȄȂǻȊȎȔ ȏȐȎȁȊǽȋȀȓȎȑ ȌȘȐǾȑ ȋȏȎȐȄǾ ȌȀ ȄȍȎȈȉȎȌȎȋǽȒȄȈ 

ȏȎȊȊǻ ȖȐǽȋȀȓȀ, țȖȈ ȋțȌȎ ȂȈȀ ȓȆȌ ȄȏǾȊȔȒȆ ȓȎȔ ǾȃȈȎȔ ȓȎȔ ȏȐȎȁȊǽȋȀȓȎȑ ȀȊȊǻ 

ȉȀȈ țȒȎȌ ȀȕȎȐǻ ȓȆ ȒȔȌȎȊȈȉǽ ȒȓȐȀȓȆȂȈȉǽ ȏȎȐȄǾȀ ȓȎȔ ǼȐȂȎȔ. 
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ǥȈȉțȌȀ 1.1- 5: ǡȜȍȆȒȆ ȉțȒȓȎȔȑ ȉȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ ǼȐȂȎȔ 

 

¶ ǳȎȌ ȒȔȂȉȄȐȀȒȋț ȂȌȝȒȄȘȌ Ȁȏț țȊȎȔȑ ȓȎȔȑ ȒȔȋȋȄȓǼȖȎȌȓȄȑ ȒȓȎ ȒȜȒȓȆȋȀ. 

ǬǻȊȈȒȓȀ ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȎȑ Ȏ ȀȉȐȈȁǽȑ ȎȐȈȒȋțȑ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ (ȏȐǻȂȋȀ 

ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȋțȌȎ ȋȄ ȓȆ ȒȔȋȋȄȓȎȖǽ țȊȘȌ ȓȘȌ ȄȋȏȊȄȉȎȋǼȌȘȌ), 

ȀȊȊȈȝȑ ȃȄȌ ȋȏȎȐȄǾ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȒȀȌ ȀȍȈțȏȈȒȓȎ ȄȐȂȀȊȄǾȎ ȀȌǻȊȔȒȆȑ. 

ǥǻȌ ȀȔȓț ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ ȋȄ ȃȎȋȆȋǼȌȎ ȓȐțȏȎ ȄǾȌȀȈ ȋǾȀ ȉȀȊǽ ȁǻȒȆ 

ȃȄȃȎȋǼȌȘȌ ȂȈȀ ȂȄȌȈȉțȓȄȐȆ ȖȐǽȒȆ, ȉȀȈ ȒǾȂȎȔȐȀ ȃǾȌȄȈ ȏȀȐǼȖȄȈ ȏȎȊȜ ȉȀȊȜȓȄȐȆ 

ȂȌȝȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȄǾȓȄ ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ Ȇ ȄȍȄȓȀȅțȋȄȌȆ ȀȊȊȀȂǽ ȄǾȓȄ 

țȖȈ. 

¶ ǳȆȌ ȀȏțȉȐȈȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȒȄ ȈȉȀȌȎȏȎȈȆȓȈȉǽ ȓȀȖȜȓȆȓȀ. ǧ ȀȏțȉȐȈȒȆ ȓȆȑ 

ȏȐȎȒȎȋȎǾȘȒȆȑ ȄǾȌȀȈ ȒȔȌǽȇȘȑ ȏȎȊȜ ȏȈȎ ȒȜȌȓȎȋȆ Ȁȏț ȓȆȌ ȀȏțȉȐȈȒȆ 

ȏȐȀȂȋȀȓȈȉȎȜ ȒȔȒȓǽȋȀȓȎȑ ȉȀȈ ȋȏȎȐȄǾ ȌȀ ȋȄȓȀȕȐǻȅȄȓȀȈ Ȁȏț ȊȄȏȓǻ ȋǼȖȐȈ ȉȀȈ 

ȖȐțȌȈȀ ȅȘȌȓȀȌǽȑ ȊȄȈȓȎȔȐȂǾȀȑ. ǬȄ ȀȔȓțȌ ȓȎȌ ȓȐțȏȎ ȋȏȎȐȄǾ ȌȀ ȃȆȋȈȎȔȐȂȆȇȄǾ 

ȋǾȀ ȋȄȊȊȎȌȓȈȉǽ ȄȈȉțȌȀ ȓȎȔ ȒȔȌȎȊȈȉȎȜ ȒȔȒȓǽȋȀȓȎȑ. 

¶ ǳȆȌ ȄȍǼȓȀȒȆ ȊȜȒȄȘȌ ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ ȀȋȕȈȊȄȂțȋȄȌȄȑ ȀȊȊǻ ȓȀȔȓțȖȐȎȌȀ 

ȏȈȎ ȎȈȉȎȌȎȋȈȉǼȑ. ǯȈ ȄȐȂȀȅțȋȄȌȎȈ ȒȄ ȋǾȀ ȄȂȉȀȓǻȒȓȀȒȆ ȒȔȖȌǻ ǼȖȎȔȌ ȈȃǼȄȑ ȂȈȀ 

ȓȆ ȁȄȊȓǾȘȒȆ ȓȆȑ ȖȐǽȒȆȑ ȓȆȑ. ǣȈȀ ȌȀ ȒȓȎȈȖȄȈȎȇȄȓȆȇȄǾ ȋǾȀ ȏȐțȓȀȒȆ, Ȇ 

ȏȐȎȒȎȋȎǾȘȒȆ ȄǾȌȀȈ ǼȌȀ ȉȀȊț ȄȐȂȀȊȄǾȎ.  

¶ ǳȎȌ ǼȊȄȂȖȎ ȏȎȈȉǾȊȘȌ ȋȄȓȀȁȎȊȝȌ ȒȓȎȔȑ ȏȀȐǻȂȎȌȓȄȑ ȏȎȔ ȄȏȆȐȄǻȅȎȔȌ ȓȎ 

ȋȎȌȓǼȊȎ. 

¶ ǳȆȌ ȏȈȎ ȀȏȎȃȎȓȈȉǽ ȉȀȈ ȓȀȔȓțȖȐȎȌȀ ȎȈȉȎȌȎȋȈȉǽ ȄȉȏȀǾȃȄȔȒȆ 

ǥȈȃȈȉǻ țȒȎȌ ȀȕȎȐǻ ȓȎ ȎȈȉȎȌȎȋȈȉț ȀȌȓǾȉȐȈȒȋȀ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȒȓȀ ǼȐȂȀ, Ȁȏț 

ȓȎ ȏȊǽȇȎȑ ȓȘȌ ǼȐȂȘȌ ȏȐȎȒȎȋȎǾȘȒȆȑ ȏȎȔ ǼȖȎȔȌ ȄȉȓȄȊȄȒȓȄǾ Șȑ ȓȝȐȀ ȕȀǾȌȄȓȀȈ , ȓȀ 

ȎȈȉȎȌȎȋȈȉǻ ȓȎȔȑ ȎȕǼȊȆ ȄǾȌȀȈ ȉȔȐǾȘȑ ȒȓȈȑ ȏȀȐȀȉǻȓȘ 4 ȉȀȓȆȂȎȐǾȄȑ (ȏȎȔ ȋȏȎȐȄǾ ȌȀ 

ȃȐȎȔȌ ȀȌȄȍǻȐȓȆȓȀ ȀȊȊǻ ȉȀȈ ȒȔȋȏȊȆȐȘȋȀȓȈȉǻ) (Beaverstock , et  al ., 2012) 

¶ ǲȓȆȌ ȀȍȈȎȊțȂȆȒȆ ȓȎȔ ȏțȒȎ ȄȕȈȉȓț ȄǾȌȀȈ ǼȌȀ ǼȐȂȎ (feasibility ): ȄǾȌȀȈ Ȇ ȕǻȒȆ 

țȏȎȔ ȏȐȎȓȄǾȌȎȌȓȀȈ ȌǼȄȑ ȀȊȊȀȂǼȑ ȉȀȈ ȉȀȓȀȒȓȐȝȌȎȌȓȀȈ ȓȀ ȒȖǼȃȈȀ ȂȈȀ ȓȆȌ 

ȔȊȎȏȎǾȆȒȆ ȓȎȔȑ. ǳȀ ȎȕǼȊȆ ȒȓȎ ȉțȒȓȎȑ ȀȔȓǽȑ ȓȆȑ ȕǻȒȆȑ ȉȔȋȀǾȌȎȌȓȀȈ Ȁȏț 
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20-40% , ȉȀȈ ȀȕȎȐȎȜȌ ȓȎȌ ȀȏȀȈȓȎȜȋȄȌȎ ȖȐțȌȎ ȂȈȀ ȓȆ ȊǽȗȆ ȋǾȀȑ 

ȏȐȀȂȋȀȓȎȏȎȈǽȒȈȋȆȑ ȀȏțȕȀȒȆȑ, ȓȆȌ ȄȍǼȓȀȒȆ ȄȌȀȊȊȀȉȓȈȉȝȌ ȊȜȒȄȘȌ, ȀȊȊǻ 

ȉȀȈ ȓȆ ȂȐȆȂȎȐțȓȄȐȆ ȀȌȓȀȏțȉȐȈȒȆ ȒȓȈȑ ȀȌǻȂȉȄȑ ȓȆȑ ȀȂȎȐǻȑ. ǥȏǾȒȆȑ ȄǾȌȀȈ 

ȏȈȎ ȄȜȉȎȊȆ Ȇ ȄȏȈȖȄȈȐȆȋȀȓȎȊȎȂǾȀ ȒȖȄȓȈȉǻ ȋȄ ȓȎ ȄȂȖȄǾȐȆȋȀ ȉȀȈ Ȇ ȃǼȒȋȄȔȒȆ ȒȄ 

ȀȔȓț. 

¶ ǲȓȆȌ ȀȏȎȕȔȂǽ ȉțȒȓȎȔȑ (Cost  Avoidance ): ǣǾȌȄȓȀȈ ȉȀȓǻ ȓȎ ȃȈǻȒȓȆȋȀ 

ȀȌǻȋȄȒȀ ȒȓȎ ȉȀȇȎȐȈȒȋț ȓȎȔ feasibility  ȉȀȈ ȓȎȔ ȓȄȊȈȉȎȜ ȒȖȄȃȈȀȒȋȎȜ ȉȀȈ 

ȀȕȎȐǻ ȓȀ ȖȐǽȋȀȓȀ ȏȎȔ ȄǾȖȀȌ ȀȐȖȈȉǻ ȔȏȎȊȎȂȈȒȓȄǾ țȓȈ ȇȀ ȀȏȀȈȓȎȜȌȓȀȌ ȀȊȊǻ 

ȓȄȊȈȉǻ ȏȐȎȉȜȏȓȄȈ țȓȈ ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȀ ȂȈȀ ǻȊȊȀ ǼȐȂȀ. ǬȄ ȓȆ ȖȐǽȒȆ ȓȆȑ 

ȏȐȎȒȎȋȎǾȘȒȆȑ ȓȀ ȉǼȐȃȆ ȒȓȎ ȒȔȌȎȊȈȉț ȉțȒȓȎȑ ȓȎȔ ǼȐȂȎȔ ȋȏȎȐȄǾ ȌȀ 

ȉȔȋȀǾȌȎȌȓȀȈ Ȁȏț 2-40% (ȄȍȀǾȐȄȒȆ ȋȆ ȏȀȐȀȂȘȂȈȉȎȜ ȄȍȎȏȊȈȒȋȎȜ, 

ȁȄȊȓȈȒȓȎȏȎǾȆȒȆ ȋȄȂǼȇȎȔȑ ȄȍȎȏȊȈȒȋȎȜ, ȄȊȀȖȈȒȓȎȏȎǾȆȒȆ ȉȄȌȝȌ ȖȝȐȘȌ, 

ȄȍȈȒȎȐȐțȏȆȒȆ ȋǼȂȈȒȓȆȑ ȖȐǽȒȆȑ ȄȍȎȏȊȈȒȋȎȜ ȉȀȈ ȃȔȌȀȓȎȓǽȓȘȌ ȄȔȄȊȈȍǾȀȑ 

ȉȊȏ.). ǬǼȒȘ ȀȔȓǽȑ ȓȆȑ ȕǻȒȆȑ ȋȏȎȐȄǾ Ȏ ȄȍȎȏȊȈȒȋțȑ ȌȀ ȀȌȓȈȒȓȎȈȖȈȒȇȄǾ 

ȄȏȀȉȐȈȁȝȑ ȋȄ ȓȈȑ ȃȈȀȃȈȉȀȒǾȄȑ ȉȀȈ ȓȈȑ ȀȌǻȂȉȄȑ ȓȆȑ ȄȏȈȖȄǾȐȆȒȆȑ. 

¶ ǲȓȎȌ ȊȄȏȓȎȋȄȐȄȈȀȉț ȒȖȄȃȈȀȒȋț ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ (Detail  design ): ǳȀ ȉǼȐȃȆ 

Ȅȃȝ ȉȔȋȀǾȌȎȌȓȀȈ Ȁȏț 3-30% ȀȕȎȜ ȄȌȓȎȏǾȅȎȌȓȀȈ ȏȐȎȁȊǽȋȀȓȀ ȏȎȔ ȃȄȌ ȄǾȌȀȈ 

ȎȐȀȓǻ Ȁȏț ȏȆȂǼȑ ȏȎȔ ȀȕȎȐȎȜȌ ȏȀȊȈțȓȄȐȄȑ ȃȈȀȃȈȉȀȒǾȄȑ (ǼȒȓȘ ȉȀȈ ȀȌ 

ȄȉȄǾȌȄȑ ȊȄȈȓȎȔȐȂȎȜȒȀȌ ȀȏȎȃȎȓȈȉǻ)  

¶ ǲȓȈȑ ȊȄȈȓȎȔȐȂǾȄȑ (Operations ): ǪȀȓǻ ȓȆ ȏȐȎȒȎȋȎǾȘȒȆ ȔȏȀȐȖȎȔȒȝȌ 

ȊȄȈȓȎȔȐȂȈȝȌ Ȇ ȄȍȎȈȉȎȌțȋȆȒȆ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ Ȁȏț 5-25% ȉȀȈ ȄȏȈȓȔȂȖǻȌȄȓȀȈ ȄǾȓȄ 

ȊțȂȘ ȓȆȑ ȋȄǾȘȒȆȑ ȓȎȔ ȉțȒȓȎȔȑ ȊȄȈȓȎȔȐȂǾȀȑ ȄǾȓȄ ȊțȂȘ ȓȆȑ ȀȜȍȆȒȆȑ ȓȆȑ 

ȏȀȐȀȂȘȂǽȑ 

 

ǥȈȉțȌȀ 1.1- 6: ǯȈȉȎȌȎȋȈȉǻ ȎȕǼȊȆ ȏȐȎȒȎȋȎǾȘȒȆȑ 
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ǬǥǩǯǭǥǪǳǧǬǡǳǡ ǰǱǯǲǯǬǯǩǸǲǧǲ 

ǪǻȏȎȈȀ Ȁȏț ȓȀ ȋȄȈȎȌȄȉȓǽȋȀȓȀ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȄǾȌȀȈ: 

¶ ǥǾȌȀȈ ȓȎ ȋǼȒȎ ȉȀȈ țȖȈ Ȏ ȒȉȎȏțȑ.  ǬȄ ȓȆȌ ȏȐȎȒȎȋȎǾȘȒȆ ȄȏȈȊȜȎȌȓȀȈ 

ȏȐȎȁȊǽȋȀȓȀ ȏȎȔ ȃȄȌ ȋȏȎȐȄǾ ȌȀ ȄȏȈȊȔȇȎȜȌ ȀȊȊȈȝȑ. ǤȄȌ ǼȖȄȈ ȌțȆȋȀ ȂȈȀ ȀȏȊǻ 

ȏȐȎȁȊǽȋȀȓȀ ǽ ȂȈȀ ȏȐȎȁȊǽȋȀȓȀ ȏȎȔ ȊȜȌȎȌȓȀȈ ȀȌȀȊȔȓȈȉǻ ȌȀ ȉȀȓȀȐȓǾȅȄȓȀȈ ȋǾȀ 

ȏȎȊȜȏȊȎȉȆ ȃȈȀȃȈȉȀȒǾȀ. ǥȍȀǾȐȄȒȆ ȒȄ ȀȔȓț ȇȀ ȋȏȎȐȎȜȒȄ ȌȀ ȄǾȌȀȈ Ȇ ȔȏȎȗǾȀ 

ȓȎȔ ȋȄȊȄȓȆȓǽ țȓȈ ȓȎ ȏȀȐțȌ ȏȐțȁȊȆȋȀ ȄǾȌȀȈ ȀȏȊǻ Ȇ ȉȎȐȔȕǽ ȓȎȔ 

ȏȀȂțȁȎȔȌȎȔ, ȉȀȈ ȏȘȑ Ȇ ȒȄ ȁǻȇȎȑ ȋȄȊǼȓȆ ȓȎȔ ȇȀ ȏȐȎȒȃȝȒȄȈ 

ȋȀȉȐȎȏȐțȇȄȒȋȀ ȎȕǼȊȆ. 

¶ ǬȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȀȉȐȈȁǽ ȋǼȇȎȃȎȑ. ǡȌ ȉȀȈ ȏȊǼȎȌ Ȏ ȔȏȎȊȎȂȈȒȓȈȉțȑ ȖȐțȌȎȑ ȃȄȌ 

ǼȖȄȈ ȓțȒȎ ȋȄȂǻȊȎ ȉțȒȓȎȑ ȉȀȈ ȔȏǻȐȖȎȔȌ ȒȖȄȓȈȉǻ ȎȈȉȎȌȎȋȈȉǻ ȊȎȂȈȒȋȈȉǻ ȂȈȀ 

ȓȎȌ ȉȜȐȈȎ țȂȉȎ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ, ȏȐǼȏȄȈ ȌȀ ȒȔȌȔȏȎȊȎȂǾȅȄȓȀȈ ȓȎ 

ȉțȒȓȎȑ/ȖȐțȌȎȑ ȂȈȀ ȓȆȌ ȀȌǻȏȓȔȍȆ ȓȎȔ ȋȎȌȓǼȊȎȔ, ȓȆȌ ȒȔȊȊȎȂǽ ȉȀȈ ȓȆȌ 

ȀȌǻȊȔȒȆ ȓȘȌ ȃȄȃȎȋǼȌȘȌ ȉȀȈ ȓȆȌ ȉȀȓǻȐȓȈȒȆ ȀȌȀȕȎȐȝȌ. ǤȄȌ ǼȖȄȈ ȌțȆȋȀ ȌȀ 

ȂǾȌȄȈ ȏȐȎȒȎȋȎǾȘȒȆ ȀȌ ȓȎ ȉțȒȓȎȑ ȓȆȑ ȃȄȌ ȀȌȓȈȒȓȀȇȋǾȅȄȈ ȓȀ ȏȐȎȁȊȄȏțȋȄȌȀ 

ȎȈȉȎȌȎȋȈȉǻ ȎȕǼȊȆ.  

¶ ǤȔȒȉȎȊǾȀ ȒȓȆȌ ȄȏȀȊǽȇȄȔȒȆ (verification ) ȉȀȈ ȒȓȆȌ ȄȏȈȉȜȐȘȒȆ (validation ) 

ȓȎȔ ȋȎȌȓǼȊȎȔ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ. ǥȈȃȈȉǻ ȂȈȀ ȒȔȒȓǽȋȀȓȀ ȏȎȔ ȃȄȌ ȔȕǾȒȓȀȌȓȀȈ ȓȎ 

ȏȐȝȓȎ ȄǾȌȀȈ ȏȐȀȂȋȀȓȈȉǻ ȃȜȒȉȎȊȎ. ǣȈȀ ȓȆȌ ȄȏȈȉȜȐȘȒȆ, ȀȉțȋȆ ȉȀȈ ȋȄ ȓȆȌ 

ȜȏȀȐȍȆ ȏȐȀȂȋȀȓȈȉȝȌ ȒȓȎȈȖȄǾȘȌ, ȋȏȎȐȄǾ ȌȀ ȔȏǻȐȖȄȈ ȋȄȂǻȊȆ ȀȏțȉȊȈȒȆ, ǽ 

ȎȏȎǾȀ ȒȄ ȉǻȇȄ ȏȄȐǾȏȓȘȒȆ ȏȐǼȏȄȈ ȌȀ ȄȐȋȆȌȄȜȄȓȀȈ ȉȀȓǻȊȊȆȊȀ Ȁȏț ȓȎȌ 

ȒȖȄȃȈȀȒȓǽ.  

¶ ǪȀȉǽ ȒȔȌȄȌȌțȆȒȆ ȋȄ ȓȎȌ ȓȄȊȈȉț ȀȏȎȃǼȉȓȆ ȓȘȌ ȀȏȎȓȄȊȄȒȋǻȓȘȌ. ǰȐǼȏȄȈ ȌȀ 

ȄǾȌȀȈ ȍȄȉǻȇȀȐȎ ȓȈ ȀȌȀȋǼȌȄȓȀȈ Ȁȏț ȓȆȌ ȏȐȎȒȎȋȎǾȘȒȆ ȉȀȈ ȉȀȇõ țȊȆ ȓȆ 

ȃȈǻȐȉȄȈȀ ȓȎȔ ǼȐȂȎȔ Ȏ ȋȄȊȄȓȆȓǽȑ ȌȀ ǼȖȄȈ ȔȏȎȒȓǽȐȈȍȆ ȓțȒȎ ȂȈȀ ȓȆȌ ȏȐțȒȁȀȒȆ 

ȓȎȔ ȒȄ ȃȄȃȎȋǼȌȀ țȒȎ ȉȀȈ ȄȊȄȔȇȄȐǾȀ ȉǾȌȆȒȆȑ ȂȈȀ ȌȀ ȀȏȎȉȓǽȒȄȈ ȀǾȒȇȆȒȆ ȓȎȔ 

ȓȈ ȏȐǼȏȄȈ ȓȄȊȈȉǻ ȌȀ ȋȎȌȓȄȊȎȏȎȈǽȒȄȈ. 

 

1.2 ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǰǱǯǲǸǬǯǩǸǲǧǲ  
 

ǲǴǲǳǧǬǡ: 

ǝȏȘȑ ǼȖȄȈ ȀȌȀȕȄȐȇȄǾ ȉȀȈ ȏȀȐȀȏǻȌȘ ȄǾȌȀȈ ǼȌȀ ȒȜȌȎȊȎ ȀȌȓȈȉȄȈȋǼȌȘȌ ȏȎȔ 

ȒȖȄȓǾȅȎȌȓȀȈ ȉȀȈ ȀȊȊȆȊȎȄȏȈȃȐȎȜȌ ȋȄȓȀȍȜ ȓȎȔȑ ȂȈȀ ȓȆȌ ȄȉȏȊǽȐȘȒȆ ȉǻȏȎȈȎȔ ȒȉȎȏȎȜ 

(Banks, n.d.) . ǥȏǾȒȆȑ ȎȈ ȒȖǼȒȄȈȑ ȋȄȓȀȍȜ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȏȐǼȏȄȈ ȌȀ 

ȄǾȌȀȈ ȉȀȓȀȌȎȆȓǼȑ. ǳȎ ȒȜȌȎȊȎ ȀȔȓț ȄǾȌȀȈ ȋǼȐȎȑ ȓȎȔ ȏȄȐȈȁǻȊȊȎȌȓȎȑ ȎȏțȓȄ ȓȀ ȒȓȎȈȖȄǾȀ 

ȓȎȔ ȀȊȊȆȊȎȄȏȈȃȐȎȜȌ ȋȄ ȀȔȓț ȉȀȈ ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȎ ȌȀ ȉȀȇȎȐȈȒȓȎȜȌ ȓȀ țȐȈȀ ȋȄȓȀȍȜ 

ȒȔȒȓǽȋȀȓȎȑ ȉȀȈ ȏȄȐȈȁǻȊȊȎȌȓȎȑ (GORDON, 1978) . ǚȌȀ ȒȜȒȓȆȋȀ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ 



ǪȄȕǻȊȀȈȎ 1: ǰȐȎȒȎȋȎǾȘȒȆ ǤȈȀȉȐȈȓȝȌ ǣȄȂȎȌțȓȘȌ 

ǲȄȊǾȃȀ 27 | 261 

 

ȒȔȌȄȖǼȑ, ȃȈȀȉȐȈȓț ǽ ȋȄȈȉȓț. ǤȈȀȉȐȈȓț ȒȜȒȓȆȋȀ  ȄǾȌȀȈ ȄȉȄǾȌȎ ȒȓȎ ȎȏȎǾȎ ȎȈ ȋȄȓȀȁȊȆȓǼȑ 

ȉȀȓǻȒȓȀȒȆȑ ȀȊȊǻȅȎȔȌ ȋțȌȎ ȒȄ ȃȈȀȉȐȈȓǻ ȒȆȋȄǾȀ ȓȎȔ ȖȐțȌȎȔ (ȏ.Ȗ. ȒȄ ǼȌȀ ȒȜȒȓȆȋȀ 

ȃȈȀȖȄǾȐȈȒȆȑ ȀȏȎȇǽȉȆȑ, ȂǾȌȄȓȀȈ ȀȊȊȀȂǽ ȒȓȈȑ ȓȈȋǼȑ ȓȘȌ ȋȄȓȀȁȊȆȓȝȌ (ȏ.Ȗ. ȏȊǽȇȎȑ 

ȀȏȎȇǼȋȀȓȎȑ) ȋȄ ȓȆȌ ǻȕȈȍȆ ǽ ȓȆȌ ȀȌȀȖȝȐȆȒȆ ȏȐȎșțȌȓȘȌ). ǲȔȌȄȖǼȑ ȒȜȒȓȆȋȀ ȄǾȌȀȈ 

ȄȉȄǾȌȎ ȒȓȎ ȎȏȎǾȎ ȎȈ ȋȄȓȀȁȊȆȓǼȑ ȉȀȓǻȒȓȀȒȆȑ ȀȊȊǻȅȎȔȌ ȒȔȌȄȖȝȑ ȒȔȌȀȐȓǽȒȄȈ ȓȎȔ 

ȖȐțȌȎȔ (ȏȖ. Ȇ ȒȓǻȇȋȆ ȓȎȔ ȌȄȐȎȜ ȄȌțȑ ȕȐǻȂȋȀȓȎȑ, Ȇ ȎȏȎǾȀ ȋȏȎȐȄǾ ȌȀ ȄȏȆȐȄǻȅȄȓȀȈ 

Ȁȏț ȁȐȎȖǼȑ, Ȁȏț ȓȆȌ ȄȍǻȓȋȈȒȆ ȓȎȔ ȌȄȐȎȜ ǽ Ȁȏț ȓȎ ȏȎȒț ȓȆȑ ȏȀȐȀȂțȋȄȌȆȑ 

ȆȊȄȉȓȐȈȉǽȑ ȄȌǼȐȂȄȈȀȑ) (Banks, n.d.) . ǬȄȈȉȓǻ ȎȌȎȋǻȅȎȌȓȀȈ ȓȀ ȒȔȒȓǽȋȀȓȀ ȏȎȔ 

ȕǼȐȎȔȌ ȋȄȓȀȁȊȆȓǼȑ ȉȀȓǻȒȓȀȒȆȑ ȉȀȈ ȓȘȌ ȃȜȎ ȄȈȃȝȌ. ǡȏȎȓȄȊȎȜȌ ȃȄ ȓȎ ȋȄȂȀȊȜȓȄȐȎ 

ȏȊǽȇȎȑ ȓȘȌ ȒȔȒȓȆȋǻȓȘȌ. 

Ǭǯǭǳǥǫǯ:  

ǥǾȌȀȈ Ȇ ȀȌȀȏȀȐǻȒȓȀȒȆ ȄȌțȑ ȒȔȒȓǽȋȀȓȎȑ, ȏȎȔ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȓȆȌ 

ȏȐȎȒȎȋȎǾȘȒȆ ȓȘȌ ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ ȓȎȔ. 

ǥǩǤǧ ǬǯǭǳǥǫǸǭ:  

(Panas, n.d.)  

ǵȔȒȈȉț ȋȎȌȓǼȊȎ: ǬǾȀ ȕȔȒȈȉǽ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȎȔ ȏȐȎȑ ȋȄȊǼȓȆ ȒȔȒȓǽȋȀȓȎȑ ȒȄ ǾȃȈȀ 

ǽ ȒȄ ȋȈȉȐțȓȄȐȆ ȉȊǾȋȀȉȀ. 

ǬȀȇȆȋȀȓȈȉț ȋȎȌȓǼȊȎ: ǬȎȌȓǼȊȎ țȏȎȔ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȋȀȇȆȋȀȓȈȉȎǾ ȒȔȋȁȎȊȈȒȋȎǾ 

ȉȀȈ ȄȍȈȒȝȒȄȈȑ ȂȈȀ ȓȆȌ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ. (Banks, n.d.)  ǬȏȎȐȄǾ ȌȀ 

ȃǾȌȄȈ ȀȏȎȓȄȊǼȒȋȀȓȀ ȋȄ ȀȐȈȇȋȆȓȈȉț ǽ ȋȄ ȀȌȀȊȔȓȈȉț ȓȐțȏȎ. ǳȎ ȀȐȈȇȋȆȓȈȉț ȉȀȈ ȓȎ 

ȀȌȀȊȔȓȈȉț ȋȎȌȓǼȊȎ ǼȖȎȔȌ ȒȔȋȏȊȆȐȘȋȀȓȈȉț ȒȉȄȏȓȈȉț, ȋȄ ȓȎ ȋȄȌ ȀȌȀȊȔȓȈȉț ȌȀ 

ȇȄȋȄȊȈȝȌȄȈ ȓȎ ȏȐțȁȊȆȋȀ ȋȄ ȄȍȈȒȝȒȄȈȑ ȉȀȈ ȌȀ ȀȌȀȅȆȓǻ ȀȏȄȔȇȄǾȀȑ ȊȜȒȆ (prescriptive  

model ) ȉȀȈ ȓȎ ȃȄ ȀȐȈȇȋȆȓȈȉț ȌȀ ȓȐȎȕȎȃȎȓȄǾȓȀȈ ȋȄ ȎȋǻȃȄȑ ȓȔȖȀǾȀ ȏȀȐȀȂȋǼȌȘȌ 

ȃȄȃȎȋǼȌȘȌ ȉȀȈ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȎȔ ȌȀ ȄȏȄȍȄȐȂǻȅȎȌȓȀȈ ȋȄ ȒȓȀȓȈȒȓȈȉǻ ȄȐȂȀȊȄǾȀ 

(descripti ve  model ). (Tayfur Altiok , 2004). ǯ ȀȌȀȊȔȓȈȉțȑ ȓȐțȏȎȑ ȏȐȎȚȏȎȇǼȓȄȈ ȓȎ 

ȒȜȒȓȆȋȀ ȌȀ ȋȏȎȐȄǾ ȌȀ ȏȄȐȈȂȐȀȕȄǾ ȄȏȀȉȐȈȁȝȑ ȋȄ ȄȍȈȒȝȒȄȈȑ ȉȀȈ ȒȄ ȓǼȓȎȈȄȑ 

ȏȄȐȈȏȓȝȒȄȈȑ ȏȐȎȓȈȋǻȓȀȈ Ȁȏț ȓȎȌ ȀȐȈȇȋȆȓȈȉț ȓȐțȏȎ. ǣȈȀ ȋȎȌȓǼȊȀ ȏȎȔ ȃȄȌ ȋȏȎȐȎȜȌ 

ȌȀ ȏȄȐȈȂȐȀȕȎȜȌ ȄȏȀȉȐȈȁȝȑ ȋȄ ȄȍȈȒȝȒȄȈȑ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȀȐȈȇȋȆȓȈȉǼȑ ȊȜȒȄȈȑ, 

ȏȎȔ ȂȄȌȈȉǻ ȏȄȐȈȊȀȋȁǻȌȎȔȌ ȓȆȌ ȓȐȎȕȎȃȎȒǾȀ ȓȎȔ ȋȎȌȓǼȊȎȔ ȋȄ ȄȋȏȄȈȐȈȉǻ ȃȄȃȎȋǼȌȀ 

ȂȈȀ ȌȀ ȊǻȁȎȔȌ ȃȄȃȎȋǼȌȀ ȓȀ ȎȏȎǾȀ ȒȓȆ ȒȔȌǼȖȄȈȀ ȏȐǼȏȄȈ ȌȀ ȄȏȄȍȄȐȂȀȒȓȎȜȌ 

ȉȀȓǻȊȊȆȊȀ.  
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ǥȈȉțȌȀ 1.2- 1: ǥǾȃȆ ȋȎȌȓǼȊȘȌ 

Ǭǯǭǳǥǫǯ ǰǱǯǲǯǬǯǩǸǲǧǲ (SIMULATION MODEL):  

ǥǾȌȀȈ ȔȏȎȉȀȓȆȂȎȐǾȀ ȓȎȔ ȋȀȇȆȋȀȓȈȉȎȜ, ȀȐȈȇȋȆȓȈȉȎȜ ȋȎȌȓǼȊȎȔ. 

ǳȎ ȋȎȌȓǼȊȎ ȏȐȎȒȎȋȎǾȘȒȆȑ ȄǾȌȀȈ ȋǾȀ ȂȄȌȈȉǽ ȏȄȐȈȂȐȀȕǽ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȉȀȈ ȋȏȎȐȄǾ 

ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȂȈȀ ȌȀ ȒȔȂȉȐǾȌȄȈ ȉȀȈ ȌȀ ȀȍȈȎȊȎȂǽȒȄȈ ǼȌȀȌ ȏȄȏȄȐȀȒȋǼȌȎ ȀȐȈȇȋț 

ȃȈȀȕȎȐȄȓȈȉȝȌ ȄȌȀȊȊȀȉȓȈȉȝȌ ȃȈȀȓǻȍȄȘȌ. (Panas, n.d.)  

ǧ ȀȍȈȎȊțȂȆȒȆ, Ȇ ȒȜȂȉȐȈȒȆ ȉȀȈ Ȇ ȀȌǻȊȔȒȆ ȄȌȀȊȊȀȉȓȈȉȝȌ ȃȈȀȓǻȍȄȘȌ ȄǾȌȀȈ ȎȈ ȁȀȒȈȉȎǾ 

ȊțȂȎȈ ȏȎȔ ȄȏȈȁǻȊȊȎȔȌ ȋǾȀ ȋȄȊǼȓȆ ȏȐȎȒȎȋȎǾȘȒȆȑ, ȄȌȝ Ȇ ȏȐțȁȊȄȗȆ ȓȆȑ ȀȏțȃȎȒȆȑ 

ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȉȀȇȝȑ ȉȀȈ Ȏ ȄȌȓȎȏȈȒȋțȑ ȓȘȌ ȏȐȎȁȊȆȋǻȓȘȌ ȉȀȈ ȓȘȌ ȀȌȓǾȒȓȎȈȖȘȌ 

ȀȈȓȈȝȌ ȓȎȔȑ ȄǾȌȀȈ ȓȀ ȁȀȒȈȉǻ ȀȏȎȓȄȊǼȒȋȀȓȀ (Banks, et  al ., 2004). 

ǳȎ ȋȎȌȓǼȊȎ ȏȐȎȓȈȋǻȓȀȈ ȌȀ ȋȎȈǻȅȄȈ ȒȓȎ ȒȜȒȓȆȋȀ ȏȎȔ ȀȏȄȈȉȎȌǾȅȄȈ, ȓțȒȎ Șȑ ȏȐȎȑ ȓȀ 

ȒȔȒȓȀȓȈȉǻ ȓȎȔ ȋǼȐȆ țȒȎ ȉȀȈ Șȑ ȏȐȎȑ ȓȎȌ ȓȐțȏȎ ȊȄȈȓȎȔȐȂǾȀȑ ȓȎȔ (Henriksen, 1988). 

ǳȀȔȓțȖȐȎȌȀ țȋȘȑ ȏȐǼȏȄȈ ȌȀ ȀȏȎȓȄȊȄǾ ȀȏȊȎȏȎǾȆȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ, ȓțȒȎ ȂȈȀ ȌȀ 

ȋȄȈȘȇȄǾ ȓȎ ȔȏȎȊȎȂȈȒȓȈȉț ȉțȒȓȎȑ țȒȎ ȉȀȈ ȂȈȀ ȓȎȌȈȒȓȎȜȌ ȓȀ ȉȐǾȒȈȋȀ ȋȄȂǼȇȆ ȓȎȔ 

ȒȔȒȓǽȋȀȓȎȑ. 

Ǭǯǭǳǥǫǯ ǰǱǯǲǯǬǯǩǸǲǧǲ (Banks, n.d.)  

ǲǳǡǳǩǪǯ (static):ǧ ȏȎȐȄǾȀ ȓȎȔ 

ȒȔȒȓǽȋȀȓȎȑ ȄǾȌȀȈ ȀȌȄȍǻȐȓȆȓȆ ȓȎȔ 

ȖȐțȌȎȔ. 

ǤǴǭǡǬǩǪǯ (dynamic): ǳȎ ȒȜȒȓȆȋȀ 

ȋȄȓȀȁǻȊȊȄȓȀȈ ȋȄ ȓȆȌ ȏǻȐȎȃȎ ȓȎȔ ȖȐțȌȎȔ 

ǭǳǥǳǥǱǬǩǭǩǲǳǩǪǯ (deterministic): ǤȄȌ 

ȏȄȐȈǼȖȄȈ ȓȔȖȀǾȄȑ ȋȄȓȀȁȊȆȓǼȑ ȒȓȀ ȎȐǾȒȋȀȓȀ 

ȓȎȔ. ǡȏț ȂȌȘȒȓț ȒȜȌȎȊȎ ȄȈȒțȃȘȌ ȇȀ 

ȏȐȎȉȜȗȄȈ ȋȎȌȀȃȈȉǽ ȊȜȒȆ. 

ǲǳǯǶǡǲǳǩǪǯ (stochastic): ǚȖȄȈ ȋǾȀ ǽ 

ȏȄȐȈȒȒțȓȄȐȄȑ ȓȔȖȀǾȄȑ ȋȄȓȀȁȊȆȓǼȑ Șȑ 

ȄȈȒțȃȎȔȑ, ȎȈ ȎȏȎǾȄȑ ȁǼȁȀȈȀ ȉȀȓȀȊǽȂȎȔȌ ȒȄ 

ȓȔȖȀǾȄȑ ȄȍțȃȎȔȑ. 
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ǲǴǭǥǶǥǲ (continuous): ǯȈ ȋȄȓȀȁȊȆȓǼȑ 

ȉȀȓǻȒȓȀȒȆȑ ȀȊȊǻȅȎȔȌ ȒȔȌȄȖȝȑ ȋȄ ȓȎ 

ȏǼȐȀȒȋȀ ȓȎȔ ȖȐțȌȎȔ.  

ǤǩǡǪǱǩǳǯ (discrete): ǯȈ ȋȄȓȀȁȊȆȓǼȑ 

ȉȀȓǻȒȓȀȒȆȑ ȀȊȊǻȅȎȔȌ ȋțȌȎ ȒȄ ȃȈȀȉȐȈȓǻ 

ȒȆȋȄǾȀ ȓȎȔ ȖȐțȌȎȔ. 

ǰǾȌȀȉȀȑ 1.2- 1: ǶȀȐȀȉȓȆȐȈȒȓȈȉǻ ȋȎȌȓǼȊȘȌ ȏȐȎȒȎȋȎǾȘȒȆȑ 

ǴȏǻȐȖȄȈ ȏȄȐǾȏȓȘȒȆ ǼȌȀ ȒȔȌȄȖǼȑ ȒȜȒȓȆȋȀ ȌȀ ȉȐȈȇȄǾ ȏȐȎȓȈȋțȓȄȐȎ ȌȀ ȏȄȐȈȂȐȀȕȄǾ 

Ȁȏț ǼȌȀ ȃȈȀȉȐȈȓț ȋȎȌȓǼȊȎ ǽ ȉȀȈ ȓȎ ȀȌȓǾȇȄȓȎ. (Banks, n.d.)  

 

ǤǩǡǤǩǪǡǲǩǡ ǤǩǥǮǡǣǸǣǧǲ ǰǱǯǲǯǬǯǩǸǲǧǲ: 

ǳȀ ȂȄȌȈȉǻ ȁǽȋȀȓȀ ȓȆȑ ȃȈȀȃȈȉȀȒǾȀȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȃȄȌ ȃȈȀȕȎȐȎȏȎȈȎȜȌȓȀȈ ȀȌǻȊȎȂȀ 

ȋȄ ȓȆ ȋǼȇȎȃȎ ȏȐȎȒȎȋȎǾȘȒȆȑ ȉȀȈ ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ ȒȔȂȉȄȌȓȐȘȓȈȉǻ ȏȀȐȀȉǻȓȘ 

(Banks, n.d.) : 

1) ǤȈȀȓȜȏȘȒȆ ȓȎȔ ȏȐȎȁȊǽȋȀȓȎȑ: ǲȓȆȌ ȀȐȖǽ ȉǻȇȄ ȋȄȊǼȓȆȑ ȓȎ ȏȐțȁȊȆȋȀ 

ȏȐǼȏȄȈ ȌȀ ȄǾȌȀȈ ȒȀȕȝȑ ȎȐȈȒȋǼȌȎ ȉȀȈ ȋȄ ȀȌȀȊȔȓȈȉǽ ȏȄȐȈȂȐȀȕǽ.  

ǪȀȇȎȐǾȅȎȌȓȀȈ ȓȀ ȅȆȓȎȜȋȄȌȀ ȉȀȈ ȎȈ ȒȓțȖȎȈ ȓȆȑ ȋȄȊǼȓȆȑ.  

       ǯ ȎȐȈȒȋțȑ ȉȀȈ Ȇ ȏȄȐȈȂȐȀȕǽ ȋȏȎȐȎȜȌ ȌȀ ȂǾȌȎȔȌ Ȁȏț ȓȎȌ ȀȌȀȊȔȓǽ ǽ ȓȎȌ 

ȄȐȂȎȃțȓȆ, ȀȊȊǻ ȏȐǼȏȄȈ ȎȈ ȃȜȎ ȓȎȔȑ ȌȀ ǼȐȇȎȔȌ ȒȄ ȒȔȋȕȘȌǾȀ ȒȖȄȓȈȉǻ ȋȄ ȓȀ 

ȏȄȐȈȄȂȐȀȋȋǼȌȀ. ǥǻȌ ȉȐȈȇȄǾ ȀȏȀȐȀǾȓȆȓȎ ȉȀȓǻ ȓȆȌ ȏȎȐȄǾȀ ȓȆȑ ȋȄȊǼȓȆȑ 

ȋȏȎȐȄǾ ȌȀ ȄȏȀȌȀȃȈȀȓȔȏȘȇȄǾ ȀȊȊǻ ȀȔȓț ȋȏȎȐȄǾ ȌȀ ȏȐȎȉȀȊǼȒȄȈ ȀȜȍȆȒȆ ȓȎȔ 

ȉțȒȓȎȔȑ, ȓȎȔ ȖȐțȌȎȔ ȉȀȈ ȄȏȀȌǻȊȆȗȆ ȋȄȂǻȊȎȔ țȂȉȎȔ ȓȆȑ ȃȎȔȊȄȈǻȑ ȓȎȔ 

ȋȄȊȄȓȆȓǽ 

2) ǪȀȓǻȒȓȐȘȒȆ ȂȄȌȈȉȎȜ ȒȖȄȃǾȎȔ ȋȄȊǼȓȆȑ: ǲȄ ȀȔȓț ȓȎ ȒȓǻȃȈȎ ȀȏȎȕȀȒǾȅȄȓȀȈ 

ȄǻȌ Ȇ ȏȐȎȒȎȋȎǾȘȒȆ ȄǾȌȀȈ Ȇ ȉȀȓǻȊȊȆȊȆ ȋǼȇȎȃȎȑ ȀȌǻȊȔȒȆȑ ȓȎȔ 

ȏȐȎȁȊǽȋȀȓȎȑ. ǲȓȆ ȒȔȌǼȖȄȈȀ ȒȔȋȕȘȌȎȜȌȓȀȈ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȉȀȈ ȎȈ 

ȊȄȈȓȎȔȐȂǾȄȑ ȓȎȔ ȋȎȌȓǼȊȎȔ ȉȀȇȝȑ ȉȀȈ ȎȈ ȃȄǾȉȓȄȑ ȀȏȎȃȎȓȈȉțȓȆȓȀȑ (KPIõs) ȂȈȀ 

ȌȀ ȀȍȈȎȊȎȂȆȇȄǾ Ȇ ȎȐȇțȓȆȓȀ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ.  

ǰȐǼȏȄȈ ȌȀ ȉȀȇȎȐȈȒȓȎȜȌ: 

¶ ǯȈ ȒȓțȖȎȈ ȓȆȑ ȋȄȊǼȓȆȑ 

¶ ǳȀ ȒȖȄȓȈȉǻ ȋȄ ȓȎȌ ȀȐȈȇȋț ȓȘȌ ȄȋȏȊȄȉȎȋǼȌȘȌ ȒȓȎ ǼȐȂȎ 

¶ ǚȌȀ ȂȄȌȈȉț ȖȐȎȌȈȉț ȏȊǻȌȎ ȏȄȐǻȓȘȒȆȑ ȓȆȑ ȋȄȊǼȓȆȑ ȉȀȈ ȓȎȔ ȉǻȇȄ 

ȒȓȀȃǾȎȔ ȓȆȑ 

3) ǲȜȊȊȆȗȆ ȓȎȔ ȋȎȌȓǼȊȎȔ: ǧ ȃȆȋȈȎȔȐȂǾȀ ȄȌȌȎȈȎȊȎȂȈȉȎȜ ȋȎȌȓǼȊȎȔ ȄǾȌȀȈ ȉȀȓǻ 

ȉǻȏȎȈȎȌ ȓȐțȏȎ ȓǼȖȌȆ: ȏȐǼȏȄȈ Ȏ ȒȖȄȃȈȀȒȓǽȑ ȌȀ ǼȖȄȈ ȋǾȀ ȎȊȎȉȊȆȐȘȋǼȌȆ 

ǼȏȎȗȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ, ȌȀ ȃȄȈ ȓȀ ȒȓȎȈȖȄǾȀ ȏȎȔ ȄȏȈȃȐȎȜȌ ȀȏȎȕȀȒȈȒȓȈȉǻ ȒȄ 

ȀȔȓț ȉȀȈ ȌȀ ȀȏȎȋȀȉȐȜȌȄȈ ȓȀ ȃȄȔȓȄȐȄȜȎȌȓȀ ȒȓȎȈȖȄǾȀ. ǚȓȒȈ ȀȏȎȉȊȄǾȄȈ ȏȄȐȈȓȓț 

ȔȏȎȊȎȂȈȒȓȈȉț ȁǻȐȎȑ ȖȘȐǾȑ ȌȀ ȔȏȎȊȄǾȏȄȓȀȈ ȒȄ ȊȄȏȓȎȋǼȐȄȈȀ. ǲȄ ȀȔȓǽ ȓȆ 

ȃȈȀȃȈȉȀȒǾȀ ȁȎȆȇǻȄȈ ȄǻȌ ȒȔȋȋȄȓǼȖȎȔȌ ȎȈ ȖȐǽȒȓȄȑ ȓȎȔ ǼȐȂȎȔ. 

4) ǲȔȊȊȎȂǽ ȃȄȃȎȋǼȌȘȌ: ǳȀ ȀȏȀȈȓȎȜȋȄȌȀ ȃȄȃȎȋǼȌȀ ȄǾȌȀȈ ȄȉȄǾȌȀ ȏȎȔ 

ȏȄȐȈȂȐǻȕȎȔȌ ȓȆ ȃȎȋǽ ȉȀȈ ȓȈȑ ȊȄȈȓȎȔȐȂǾȄȑ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ, ȄǻȌ ȄǾȌȀȈ 

ȃȔȌȀȓț ȄǾȌȀȈ ȖȐǽȒȈȋȎ ȌȀ ȀȏȎȕȀȒȈȒȓȎȜȌ ȎȈ ȋȄȓȀȁȊȆȓǼȑ ȉȀȓǻȒȓȀȒȆȑ ȉȀȈ ȎȈ 
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ȒȔȌȀȐȓǽȒȄȈȑ ȓȘȌ ȃȄȃȎȋǼȌȘȌ ȄȈȒțȃȎȔ. ǯȈ ȀȏȀȈȓǽȒȄȈȑ ȒȄ ȃȄȃȎȋǼȌȀ ȋȏȎȐȄǾ 

ȌȀ ȋȄȓȀȁǻȊȊȎȌȓȀȈ ȉȀȓǻ ȓȎȌ ȒȖȄȃȈȀȒȋț ȓȎȔ ȋȎȌȓǼȊȎȔ, ȎȏțȓȄ Ȇ ȃȈȀȃȈȉȀȒǾȀ 

ȒȔȊȊȎȂǽȑ ȓȎȔ ȄǾȌȀȈ ȋǾȀ ȃȔȌȀȋȈȉǽ ȃȈȀȃȈȉȀȒǾȀ.  

5) ǬȄȓǻȕȐȀȒȆ ȓȎȔ ȋȎȌȓǼȊȎȔ: ǣȈȀ ȂǾȌȄȈ Ȇ ȄȏȄȍȄȐȂȀȒǾȀ ȓȘȌ ȃȄȃȎȋǼȌȘȌ ȏȐǼȏȄȈ 

ȓȎ ȋȎȌȓǼȊȎ ȌȀ ȏȄȐǻȒȄȈ ȒȓȎȌ ȔȏȎȊȎȂȈȒȓǽ, ȄǾȓȄ ȋǼȒȘ ȉǻȏȎȈȀȑ ȂȊȝȒȒȀȑ 

ȏȐȎȂȐȀȋȋȀȓȈȒȋȎȜ ȄǾȓȄ ȋǼȒȘ ȉǻȏȎȈȎȔ ȄȍȄȈȃȈȉȄȔȋǼȌȎȔ ȏȐȎȂȐǻȋȋȀȓȎȑ 

ȏȐȎȒȎȋȎǾȘȒȆȑ 

6) ǥȏȀȊǽȇȄȔȒȆ ȓȎȔ ȋȎȌȓǼȊȎȔ (verification ): ǰȐțȉȄȈȓȀȈ ȂȈȀ ȓȎȌ ǼȊȄȂȖȎ ȄǻȌ ǼȖȄȈ 

ȂǾȌȄȈ ȒȘȒȓǻ Ȇ ȋȄȓǻȕȐȀȒȆ ȓȎȔ ȋȎȌȓǼȊȎȔ ȒȓȎȌ ȔȏȎȊȎȂȈȒȓǽ. ǯȔȒȈȀȒȓȈȉǻ 

ȂǾȌȄȓȀȈ ǼȊȄȂȖȎȑ ȂȈȀ ȊȎȂȈȉǻ ȒȕǻȊȋȀȓȀ, ȀȌȄȍǻȐȓȆȓȀ ȋȄ ȓȀ ȓȐȎȕȎȃȎȓȎȜȋȄȌȀ 

ȃȄȃȎȋǼȌȀ. ǯ ȉȀȊȜȓȄȐȎȑ ȓȐțȏȎȑ ȄǾȌȀȈ ȋȄ ȓȆȌ ȏȐȀȂȋȀȓȎȏȎǾȆȒȆ ȃȎȉȈȋȝȌ. 

7) ǥȏȈȉȜȐȘȒȆ ȓȎȔ ȋȎȌȓǼȊȎȔ (validation ): ǥǾȌȀȈ Ȏ ȉȀȇȎȐȈȒȋțȑ ȄǻȌ ȓȎ ȋȎȌȓǼȊȎ 

ȀȏȎȓȄȊȄǾ ȈȉȀȌȎȏȎȈȆȓȈȉǽ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȎȔ ȕȔȒȈȉȎȜ ȒȔȒȓǽȋȀȓȎȑ. ǧ 

ȁȀȇȋȎȌțȋȆȒȆ ȓȎȔ ȋȎȌȓǼȊȎȔ ȂǾȌȄȓȀȈ ȒȄ ȒȔȌȄȖȄǾȑ ȁȐțȂȖȎȔȑ ȋǼȒȘ 

ȃȈȀȃȈȉȀȒǾȀȑ ȒȜȂȉȐȈȒȆȑ ȓȆȑ ȒȔȋȏȄȐȈȕȎȐǻȑ ȓȎȔ ȋȎȌȓǼȊȎȔ ȋȄ ȓȆȌ 

ȏȐȀȂȋȀȓȈȉǽ ȒȔȋȏȄȐȈȕȎȐǻ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ, ȓȆȑ ȒȜȂȉȐȈȒȆȑ ȓȘȌ 

ȀȏȎȓȄȊȄȒȋǻȓȘȌ, ȓȆȌ ȄȜȐȄȒȆ ȓȆȑ ȀȈȓǾȀȑ ȓȘȌ ȀȏȎȉȊǾȒȄȘȌ ȉȀȈ ȓȆȌ 

ȄȏȈȃȈțȐȇȘȒȆ ȓȎȔȑ. ǡȔȓț ȓȎ ȁǽȋȀ ȄǾȌȀȈ ȃȜȒȉȎȊȎ ȌȀ ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ ȂȈȀ 

ȋȆ ȔȏȀȐȉȓǻ ȒȔȒȓǽȋȀȓȀ. ǲȄ ȀȔȓǽ ȓȆ ȏȄȐǾȏȓȘȒȆ Ȏ ȋȄȊȄȓȆȓǽȑ ȒȓȆȐǾȅȄȓȀȈ ȒȓȀ 

ȏȐȎȁȊȄȏțȋȄȌȀ ȇȄȘȐȆȓȈȉǻ ȋȄȂǼȇȆ 

8) ǰȄȈȐȀȋȀȓȈȉțȑ ȒȖȄȃȈȀȒȋțȑ: ǣȈȀ ȉǻȇȄ ȅȆȓȎȜȋȄȌȎ ȒȄȌǻȐȈȎ ȏȐȎȒȎȋȎǾȘȒȆȑ 

ȇȀ ȏȐǼȏȄȈ ȌȀ ȊȆȕȇȎȜȌ ȀȏȎȕǻȒȄȈȑ ȒȖȄȓȈȉǻ ȋȄ ȓȆ ȒȔȌȎȊȈȉǽ ȖȐȎȌȈȉǽ 

ȃȈǻȐȉȄȈȀ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ, ȓȆ ȖȐȎȌȈȉǽ ȃȈǻȐȉȄȈȀ ȓȆȑ ȋȄȓȀȁȀȓȈȉǽȑ 

ȏȄȐȈțȃȎȔ ȉȀȈ ȓȎȌ ȀȐȈȇȋț ȓȘȌ ȀȌȄȍǻȐȓȆȓȘȌ ȄȉȓȄȊǼȒȄȘȌ (ȄȏȀȌȀȊǽȗȄȘȌ) 

ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ. 

9) ǥȉȓǼȊȄȒȆ ȏȐȎȒȎȋȎǾȘȒȆȑ: ǬȄ ȓȆȌ ȄȉȓǼȊȄȒȆ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ 

ȊȀȋȁǻȌȎȌȓȀȈ ȓȀ ȀȏȀȐȀǾȓȆȓȀ ȃȄȃȎȋǼȌȀ (ǼȍȎȃȎȈ) ȏȎȔ ȇȀ ȎȃȆȂǽȒȎȔȌ ȒȓȆȌ 

ȀȌǻȊȔȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ. 

10) ǥȏȈȏȊǼȎȌ ȄȏȀȌȀȊǽȗȄȈȑ: ǥȕțȒȎȌ ȀȔȓț ȉȐȈȇȄǾ ȀȏȀȐȀǾȓȆȓȎ ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ 

ȒȖȄȃȈȀȒȋțȑ ȌǼȘȌ ȏȄȈȐȀȋǻȓȘȌ ȂȈȀ ȄȏȈȏȊǼȎȌ ȄȏȀȌȀȊǽȗȄȈȑ. 

11) ǡȌǻȊȔȒȆ ȄȍțȃȎȔ: ǫȀȋȁǻȌȎȌȓȀȈ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȂȈȀ ȓȈȑ ȃȄȃȎȋǼȌȄȑ 

ȄȈȒțȃȎȔȑ ȉȀȈ ȏȐǼȏȄȈ ȌȀ ȄȏȄȍȄȐȂȀȒȓȎȜȌ ȉȀȓǻȊȊȆȊȀ ȂȈȀ ȌȀ ȃȝȒȎȔȌ 

ȋȄȓȐǽȒȈȋȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȂȈȀ ȓȆȌ ȄȂȉȀȓǻȒȓȀȒȆ 

12) ǳȄȉȋȆȐǾȘȒȆ ȉȀȈ ȀȌȀȕȎȐǻ ȀȏȎȓȄȊȄȒȋǻȓȘȌ: ǧ ȓȄȉȋȆȐǾȘȒȆ ȉȀȈ Ȇ ȀȌȀȕȎȐǻ 

ȀȏȎȓȄȊȄȒȋǻȓȘȌ ȒȖȄȓǾȅȎȌȓȀȈ ȓțȒȎ ȋȄ ȓȆȌ ȉȀȇȀȔȓț ȓȄȉȋȆȐǾȘȒȆ ȓȎȔ 

ȏȐȎȂȐǻȋȋȀȓȎȑ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȄ ǽ ȓȎȔ ȉȝȃȈȉȀ ȏȎȔ ȏȀȐǻȖȇȆȉȄ țȒȎ 

ȉȀȈ ȋȄ ȓȆȌ ȓǽȐȆȒȆ ȏȐȀȉȓȈȉȝȌ ȂȈȀ ȓȆȌ ȎȊȈȉǽ ȏȐțȎȃȎ ȓȎȔ ǼȐȂȎȔ. ǧ 

ȓȄȉȋȆȐǾȘȒȆ ȓȎȔ ȏȐȎȂȐǻȋȋȀȓȎȑ ȃǾȌȄȈ ȓȆ ȃȔȌȀȓțȓȆȓȀ ȖȐǽȒȆȑ ȉȀȈ ȏȄȐȀȈȓǼȐȘ 

ȄȏȄȍȄȐȂȀȒǾȀȑ ȓȎȔ Ȁȏț ǻȊȊȎ ȀȌȀȊȔȓǽ, ȃǾȌȄȈ ȒȓȎȌ ȀȐȖȈȉț ȀȌȀȊȔȓǽ ȓȆ 

ȃȔȌȀȓțȓȆȓȀ ȌȀ ȄȏȈȉȔȐȝȒȄȈ ȓȆ ȒȘȒȓǽ ȖȐǽȒȆ ȓȎȔ ȋȎȌȓǼȊȎȔ. ǧ ȒȔȌȎȊȈȉǽ 

ȓȄȉȋȆȐǾȘȒȆ ȓȎȔ ǼȐȂȎȔ ȄǾȌȀȈ ǼȌȀ ȉȀȊț ȄȐȂȀȊȄǾȎ ȂȈȀ ȓȆȌ ȄȌȆȋǼȐȘȒȆ 
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ȒȓȄȊȄȖȝȌ ȏȎȔ ȃȄȌ ȄȋȏȊǼȉȎȌȓȀȈ ǻȋȄȒȀ ȋȄ ȀȔȓț, ȄȏǾȒȆȑ ȄǾȌȀȈ ǼȌȀȑ ȓȐțȏȎȑ 

ȀȏțȃȄȈȍȆȑ ȓȆȑ ȒȔȋȕȘȌǾȀȑ ȓȆȑ ȃȈȎǾȉȆȒȆȑ ȋȄ ȓȀ ȏȄȏȐȀȂȋǼȌȀ ȉȀȈ ȉȀȊț ȄǾȌȀȈ 

ȌȀ ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ ȒȄ ȏȎȊȊǻ ȒȓǻȃȈȀ ȉȀȈ țȖȈ ȋǼȒȘ ȋțȌȎ ȋǾȀȑ ȓȄȊȈȉǽȑ 

ȀȌȀȕȎȐǻȑ. 

13)  ǥȌȒȘȋǻȓȘȒȆ: ǳȎ ȋȎȌȓǼȊȎ ȂȈȀ ȌȀ ȄȏȈȓȄȊǼȒȄȈ ȓȎȌ ȐțȊȎ ȓȎȔ, ȏȐǼȏȄȈ ȌȀ 

ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȄȏȈȓȔȖȝȑ Ȁȏț ȓȎȌ ȓȄȊȈȉț ȖȐǽȒȓȆ. ǧ ȄȏȈȓȔȖǾȀ ȀȔȓȎȜ ȓȎȔ 

ȒȓȀȃǾȎȔ ȃȄȌ ȄȍȀȐȓǻȓȀȈ ȋțȌȎ Ȁȏț ȓȆȌ ȄȏȈȁȄȁȀǾȘȒȆ ȉȀȈ ȄȏȈȉȜȐȘȒȆ ȓȎȔ 

ȋȎȌȓǼȊȎȔ, ȀȊȊǻ ȉȀȈ Ȁȏț ȓȎ ȏțȒȎ ǼȖȄȈ ȒȔȋȋȄȓǻȒȖȄȈ Ȏ ǾȃȈȎȑ Ȏ ȖȐǽȒȓȆȑ ȒȄ 

țȊȀ ȓȀ ȒȓǻȃȈȀ ȓȎȔ ǼȐȂȎȔ ȉȀȈ ȏțȒȎ ȉȀȊǻ ȋȏȎȐȄǾ ȌȀ ȀȌȓȈȊȆȕȇȄǾ ȓȆ ȕȜȒȆ, 

ȓȈȑ ȄȈȒțȃȎȔȑ ȉȀȈ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȎȔ ȋȎȌȓǼȊȎȔ.  

14)  ǤȈȀȖȄǾȐȈȒȆ ǼȐȂȎȔ: ǥǾȌȀȈ ȀȏȀȐȀǾȓȆȓȆ ȂȈȀ țȊȀ ȓȀ ȒȓǻȃȈȀ ȓȎȔ ǼȐȂȎ, ȄȈȃȈȉǻ 

țȓȀȌ ȄȋȏȊǼȉȎȌȓȀȈ ǻȓȎȋȀ Ȁȏț ȃȈȀȕȎȐȄȓȈȉǻ ȓȋǽȋȀȓȀ ȓȆȑ ȄȏȈȖȄǾȐȆȒȆȑ. 

ǳȀ ȏȀȐȀȏǻȌȘ ȒȆȋȄǾȀ ȉȀȈ Ȇ ȃȈȀȃȎȖǽ ȓȎȔȑ ȕȀǾȌȎȌȓȀȈ ȒȓȎ ȒȖǽȋȀ ȏȎȔ ȀȉȎȊȎȔȇȄǾ: 

 

ǥȈȉțȌȀ 1.2- 2: ǢǽȋȀȓȀ ȏȐȎȒȎȋȎǾȘȒȆȑ 

ǣȈȀ ȓȆȌ ȏȐȀȂȋȀȓȎȏȎǾȆȒȆ ȓȘȌ ȏȀȐȀȏǻȌȘ ȁȆȋǻȓȘȌ ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȆ Ȇ ȂȌȝȒȆ ȓȘȌ 

ȄȏȈȖȄȈȐȆȒȈȀȉȝȌ ȇȄȋǻȓȘȌ, ȓȎȔ ȏȐȎȂȐǻȋȋȀȓȎȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȉȀȈ Ȇ ȄȔȐȜȓȄȐȆ 

ȎȐȂǻȌȘȒȆ: 
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ǥȈȉțȌȀ 1.2- 3: ǡȏȀȈȓǽȒȄȈȑ ȒȄ ȂȌȝȒȄȈȑ, ȃȄȍȈțȓȆȓȄȑ ȉȀȈ ȎȐȂǻȌȘȒȆ 

1.3  ǬǥǨǯǤǯǩ ǰǱǯǲǯǬǯǩǸǲǧǲ 
 

ǰȈȎ ȏǻȌȘ ȓȎ ȄǾȃȎȑ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȓȀȔȓǾȒȓȆȉȄ ȋȄ ȓȎ ȄǾȃȎȑ ȓȎȔ ȋȎȌȓǼȊȎȔ 

ȏȐȎȒȎȋȎǾȘȒȆȑ ȏȎȔ ȉȀȓȀȐȓǾȒȓȆȉȄ, ȓȎ ȎȏȎǾȎ ȋȄ ȓȆ ȒȄȈȐǻ ȓȎȔ ȏȐȎȉȜȏȓȄȈ (ȒȓȈȑ 

ȏȄȐȈȒȒțȓȄȐȄȑ ȏȄȐȈȏȓȝȒȄȈȑ) Ȁȏț ȓȆ ȕȜȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ. ǲȄ ȀȔȓǽ ȓȆ ȏȀȐǻȂȐȀȕȎ 

ȇȀ ȂǾȌȄȈ ȋǾȀ ǻȊȊȆ ȉȀȓȆȂȎȐȈȎȏȎǾȆȒȆ ȏȎȔ ȀȕȎȐǻ ȓȈȑ ȏȈȎ ȒȔȖȌǻ ȖȐȆȒȈȋȎȏȎȈȎȜȋȄȌȄȑ 

ȋȄȇțȃȎȔȑ ȄȏȄȍȄȐȂȀȒǾȀȑ ȃȄȃȎȋǼȌȘȌ ȂȈȀ ȅȆȓǽȋȀȓȀ ȏȎȔ ȀȕȎȐȎȜȌ ȄȏȈȖȄȈȐǽȒȄȈȑ ȉȀȈ 

ȏȀȐȀȂȘȂǽ. 

 

ǯȈ ȋǼȇȎȃȎȈ ȄǾȌȀȈ: 

¶ ǲȔȌȄȖǽȑ ǰȐȎȒȎȋȎǾȘȒȆ (Continuous  Simulation ) 

¶ ǬȄȈȉȓǽ ǰȐȎȒȎȋȎǾȘȒȆ (Combined Discrete - Continuous Simulation)  

¶ ǰȐȎȒȎȋȎǾȘȒȆ Monte Carlo (Monte Carlo Simulatio n) 

¶ ǰȐȎȒȎȋȎǾȘȒȆ ǤȈȀȉȐȈȓȝȌ ǣȄȂȎȌțȓȘȌ (Discrete Event Simulation ) 

 

ǲǴǭǥǶǧǲ ǰǱǯǲǯǬǯǩǸǲǧ 

ǡȕȎȐǻ ȓȆ ȋȎȌȓȄȊȎȏȎǾȆȒȆ ȄȌțȑ ȒȔȒȓǽȋȀȓȎȑ, ȒȓȆ ȃȈǻȐȉȄȈȀ ȓȎȔ ȖȐțȌȎȔ, țȏȎȔ ȎȈ 

ȋȄȓȀȁȊȆȓǼȑ ȉȀȓǻȒȓȀȒȆȑ ȏȐǼȏȄȈ ȌȀ ȎȐȈȒȓȎȜȌ ȉȀȈ ȌȀ ȋȄȊȄȓȆȇȎȜȌ ȒȄ ȋȄȓȀȁȎȊǼȑ ȋȄ 

ȒȔȌȄȖǽ ȓȐțȏȎ. ǳȎ ȋȎȌȓǼȊȎ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȒȔȌǽȇȘȑ ȏȄȐȈǼȖȄȈ ȃȈȀȕȎȐȈȉǼȑ 

ȄȍȈȒȝȒȄȈȑ ȏȎȔ ȄȏȈȊȜȎȌȓȀȈ ȋȄ ȀȐȈȇȋȆȓȈȉǽ ȎȊȎȉȊǽȐȘȒȆ. (Kelton & Law, 2000)  ǳȀ 

ȒȔȌȄȖǽ ȋȎȌȓǼȊȀ ȋȏȎȐȎȜȌ ȄȏǾȒȆȑ ȌȀ ȄǾȌȀȈ ȒȓȎȖȀȒȓȈȉǻ, ȒȄ ȉǻȇȄ ȏȄȐǾȏȓȘȒȆ țȋȘȑ 

ȄǾȌȀȈ ȃȔȌȀȋȈȉǻ (ȋȄ ȓȎȌ ȖȐțȌȎ ȌȀ ȄǾȌȀȈ ȒȔȌȄȖǽȑ ȋȄȓȀȁȊȆȓǽ). 
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ǫȎȂȈȒȋȈȉǻ țȏȘȑ ȓȀ Matlab, Mathematika ȉȀȈ Matlab õs Simulink ȄǾȌȀȈ ȄȈȃȈȉǻ 

ȒȖȄȃȈȀȒȋǼȌȀ ȂȈȀ ȌȀ ȏȀȐǻȂȎȔȌ ȒȔȌȄȖǽ ȋȎȌȓǼȊȀ ȏȐȎȒȎȋȎǾȘȒȆȑ ȋȄ ȖȐǽȒȆ Visual 

Basic ǽ C++. ǡȊȊǻ ȋȏȎȐȎȜȌ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȉȀȈ ȊȎȂȈȒȋȈȉǻ ȂȈȀ ȃȈȀȉȐȈȓǻ 

ȋȎȌȓǼȊȀ, țȏȘȑ ȓȎ ARENA. 

 

ǬǥǩǪǳǧ ǰǱǯǲǯǬǯǩǸǲǧ 

ǡȕȎȐǻ ȓȆ ȋȎȌȓȄȊȎȏȎǾȆȒȆ ȋȄȈȉȓȝȌ ȒȔȒȓȆȋǻȓȘȌ. ǲȄ ȋȎȌȓǼȊȀ ȓǼȓȎȈȘȌ ȒȔȒȓȆȋǻȓȘȌ 

ȉǻȏȎȈȄȑ Ȁȏț ȓȈȑ ȋȄȓȀȁȊȆȓǼȑ ȉȀȓǻȒȓȀȒȆȑ ȏȐǼȏȄȈ ȌȀ ȋȄȊȄȓȆȇȎȜȌ ȌȀ ȋȄȓȀȁǻȊȊȎȌȓȀȈ 

ȋȄ ȒȔȌȄȖǽ ȉȀȈ ǻȊȊȄȑ ȋȄ ȃȈȀȉȐȈȓț ȓȐțȏȎ, ȉȀȈ ȋȏȎȐȎȜȌ ȌȀ ȄȏȈȃȐȎȜȌ ȋȄ ȓȎȔȑ 

ȏȀȐȀȉǻȓȘ ȓȐțȏȎȔȑ (Pritsker, 1995): 

 

¶ ǤȈȀȉȐȈȓț ȂȄȂȎȌțȑ ȋȏȎȐȄǾ ȌȀ ȏȐȎȉȀȊǼȒȄȈ ȀȊȊȀȂǽ ȒȄ ȓȈȋǽ ȒȔȌȄȖȎȜȑ 

ȋȄȓȀȁȊȆȓǽȑ ȉȀȓǻȒȓȀȒȆȑ. 

¶ ǤȈȀȉȐȈȓț ȂȄȂȎȌțȑ ȋȏȎȐȄǾ ȌȀ ȏȐȎȉȀȊǼȒȄȈ (trigger ) ȓȆ ȒȖǼȒȆ ȏȎȔ ȃȈǼȏȄȈ ȓȆȌ 

ȋǾȀ ȒȔȌȄȖǽ ȋȄȓȀȁȊȆȓǽ ȉȀȓǻȒȓȀȒȆȑ ȌȀ ȀȊȊǻȍȄȈ ȒȄ ȉȀȇȎȐȈȒȋǼȌȎ ȖȐțȌȎ 

¶ ǲȔȌȄȖǽȑ ȋȄȓȀȁȊȆȓǽ ȉȀȓǻȒȓȀȒȆȑ, ȕȓǻȌȎȌȓȀȑ ȒȄ ǼȌȀ țȐȈȎ (threshold) ȋȏȎȐȄǾ 

ȌȀ ȏȐȎȉȀȊǼȒȄȈ ȉǻȏȎȈȎ ȃȈȀȉȐȈȓț ȂȄȂȎȌțȑ.  

 

ǳȀ ȋȄȈȉȓǻ ȋȎȌȓǼȊȀ ȋȏȎȐȎȜȌ ȄȏǾȒȆȑ ȌȀ ȄǾȌȀȈ ȒȓȎȖȀȒȓȈȉǻ, ȒȄ ȉǻȇȄ ȏȄȐǾȏȓȘȒȆ țȋȘȑ 

ȄǾȌȀȈ ȃȔȌȀȋȈȉǻ (ȋȄ ȓȎȌ ȖȐțȌȎ ȌȀ ȄǾȌȀȈ ȄǾȓȄ ȒȔȌȄȖǽȑ ȄǾȓȄ ȃȈȀȉȐȈȓǽ ȋȄȓȀȁȊȆȓǽ) 

ǣȈȀ ȓǼȓȎȈȀ ȋȎȌȓǼȊȀ ȋȏȎȐȎȜȌ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȊȎȂȈȒȋȈȉǻ țȏȘȑ ȓȎ ARENA, 

AweSim, Extend  

ǰǱǯǲǯǬǯǩǸǲǧ MONTE CARLO 

ǡȕȎȐǻ ȌȓȄȓȄȐȋȈȌȈȒȓȈȉǻ ǽ ȒȓȎȖȀȒȓȈȉǻ ȏȐȎȁȊǽȋȀȓȀ țȏȎȔ Ȇ ȏǻȐȎȃȎȑ ȓȎȔ ȖȐțȌȎȔ 

ȃȄȌ ȏȀǾȅȄȈ ȉȀȇȎȐȈȒȓȈȉț ȐțȊȎ ȉȀȈ ȂȈȀ ȓȆȌ ȊǽȗȆ ȀȏȎȓȄȊǼȒȋȀȓȎȑ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ Ȇ 

ȂǼȌȄȒȆ ȓȔȖȀǾȘȌ ȀȐȈȇȋȝȌ. (Kelton & Law, 2000)  ǯȈ ȓȔȖȀǾȎȈ ȀȐȈȇȋȎǾ 

ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȌȀ ȃȝȒȎȔȌ ȓȆȌ ȓȄȊȈȉǽ ǼȉȁȀȒȆ ȋǾȀȑ ȉȀȓǻȒȓȀȒȆȑ, ȋȄȓǻ Ȁȏț 

ònó ȄȏȄȈȒțȃȈȀ.  

ǳȔȖȀǾȎȈ ȀȐȈȇȋȎǾ ȋȏȎȐȄǾ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȉȀȈ ȒȄ ǻȊȊȄȑ ȋȄȇțȃȎȔȑ ȏȐȎȒȎȋȎǾȘȒȆȑ 

(ȁȊ. ȃȈȀȉȐȈȓȝȌ ȂȄȂȎȌțȓȘȌ), țȏȎȔ țȋȘȑ Ȏ ȖȐțȌȎȑ ȏȀǾȅȄȈ ȐțȊȎ. 

ǰȀȐȀȃȄǾȂȋȀȓȀ ȏȐȎȁȊȆȋǻȓȘȌ ȏȎȔ ȋȏȎȐȎȜȌ ȌȀ ȄȏȈȊȔȇȎȜȌ ȋȄ ȓȆ ȋǼȇȎȃȎ ȄǾȌȀȈ Ȇ 

ǼȉȁȀȒȆ ȀȂȝȌȘȌ (ȁǻȒȄȈ ȉǻȏȎȈȘȌ ȏȐȎȚȏȎȇǼȒȄȘȌ), Ȇ ȄȍǼȓȀȒȆ ȒȓȀȓȈȒȓȈȉȝȌ 

ȇȄȘȐȆȋǻȓȘȌ (ȂȈȀ ȋȄȂǻȊȀ ònó) ȉȊȏ. 

 



ǪȄȕǻȊȀȈȎ 1: ǰȐȎȒȎȋȎǾȘȒȆ ǤȈȀȉȐȈȓȝȌ ǣȄȂȎȌțȓȘȌ 

ǲȄȊǾȃȀ 34 | 261 

 

ǲȓȈȑ ȏȀȐȀȏǻȌȘ ȋȄȇțȃȎȔȑ ȀȌǽȉȄȈ ȉȀȈ Ȇ ȏȐȎȒȎȋȎǾȘȒȆ ȃȈȀȉȐȈȓȝȌ ȂȄȂȎȌțȓȘȌ, ȀȊȊǻ 

ȄȏȄȈȃǽ ȄǾȌȀȈ Ȇ ȋǼȇȎȃȎȑ ȏȎȔ ǼȖȄȈ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȒȓȆȌ ȄȐȂȀȒǾȀ ȄȍȄȓǻȅȄȓȀȈ ȍȄȖȘȐȈȒȓǻ. 

1.4 ǰǱǯǲǯǬǯǩǸǲǧ ǤǩǡǪǱǩǳǸǭ ǣǥǣǯǭǯǳǸǭ 
 

ǧ ȏȐȎȒȎȋȎǾȘȒȆ ȃȈȀȉȐȈȓȝȌ ȂȄȂȎȌțȓȘȌ ȀȕȎȐǻ ȓȆ ȋȎȌȓȄȊȎȏȎǾȆȒȆ ȒȔȒȓǽȋȀȓȎȑ ȏȎȔ 

ȄȍȄȊǾȒȒȄȓȀȈ ȋȄ ȓȎ ȖȐțȌȎ, ȋǼȒȘ ȀȏȄȈȉțȌȈȒȆȑ ȉȀȓǻ ȓȆȌ ȎȏȎǾȀ ȎȈ ȋȄȓȀȁȊȆȓǼȑ 

ȉȀȓǻȒȓȀȒȆȑ ȀȊȊǻȅȎȔȌ ȄȍȀȈȓǾȀȑ ȂȄȂȎȌțȓȘȌ ȏȎȔ ȒȔȋȁȀǾȌȎȔȌ ȒȄ ȎȐȈȒȋǼȌȄȑ 

ȃȈȀȉȐȈȓǼȑ ȒȓȈȂȋǼȑ. (Kelton & Law, 2000)   

ǥǮǥǫǩǮǧ ǶǱǯǭǯǴ 

ǣȈȀ ȓȆȌ ȏȐȀȂȋǻȓȘȒȆ ȏȐȎȒȎȋȎǾȘȒȆȑ ȃȈȀȉȐȈȓȝȌ ȂȄȂȎȌțȓȘȌ ȉȀȈ ȊțȂȘ ȓȎȔ 

ȃȔȌȀȋȈȉȎȜ ȖȀȐȀȉȓǽȐȀ ȓȘȌ ȒȔȒȓȆȋǻȓȘȌ ȒȓȀ ȎȏȎǾȀ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȄȏȈȓǻȒȒȄȈ ȓȆȌ 

ȜȏȀȐȍȆ ȋȆȖȀȌȈȒȋȎȜ ȓțȒȎ ȂȈȀ ȓȆȌ ȉȀȓȀȂȐȀȕǽ țȒȎ ȉȀȈ ȂȈȀ ȓȆȌ ȄȍǼȊȈȍȆ ȓȎȔ ȖȐțȌȎȔ. 

ǴȏǻȐȖȎȔȌ ȃȜȎ ȓȐțȏȎȈ ȂȈȀ ȓȆȌ ȄȍǼȊȈȍȆ ȓȎȔ ȖȐțȌȎȔ Ȁȏț ȀȔȓțȌ ȓȎȌ ȋȆȖȀȌȈȒȋț. ǥǾȓȄ ȋȄ 

ȓȎȌ ȋȆȖȀȌȈȒȋțȑ ȄȏțȋȄȌȎȔ ȂȄȂȎȌțȓȎȑ (next-event time  advance) ȄǾȓȄ ȋȄ ȓȎȌ 

ȋȆȖȀȌȈȒȋț ȒȓȀȇȄȐȎȜ ȖȐȎȌȈȉȎȜ ȃȈȀȒȓǽȋȀȓȎȑ (fixed-increment time advance) ,  ȋȄ 

ȓȎȌ ȏȐȝȓȎ ȋȆȖȀȌȈȒȋț ȌȀ ȀȏȀȌȓǻȓȀȈ ȒȔȖȌțȓȄȐȀ. (Kelton & Law, 2000)  

ǢǻȒȄȈ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȄȏțȋȄȌȎȔ ȂȄȂȎȌțȓȎȑ, ȓȎ ȄȒȘȓȄȐȈȉț ȐȎȊțȈ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ 

ȋȆȃȄȌǾȅȄȓȀȈ ȉȀȈ ȉȀȇȎȐǾȅȎȌȓȀȈ ȒȓȈȂȋǼȑ țȏȎȔ ȏȐțȉȄȈȓȀȈ ȌȀ ȒȔȋȁȎȜȌ ȓȀ ȋȄȊȊȎȌȓȈȉǻ 

ȂȄȂȎȌțȓȀ. ǧ ȏȐȎȒȎȋȎǾȘȒȆ ȍȄȉȈȌǻ ȉȀȈ ȏȐȎȘȇȄǾȓȀȈ ȒȓȎ ȏȐȝȓȎ Ȁȏț ȓȀ ȋȄȊȊȎȌȓȈȉǻ 

ǽȃȆ ȏȐȎȂȐȀȋȋȀȓȈȒȋǼȌȀ ȂȄȂȎȌțȓȀ. ǥȕțȒȎȌ ȒȔȋȁȀǾȌȄȈ ȉǻȏȎȈȎ ȂȄȂȎȌțȑ, Ȇ 

ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȀȊȊǻȅȄȈ ȄȌȝ ȓȀȔȓțȖȐȎȌȀ ȏȊȆȐȎȕȎȐȎȜȋȀȒȓȄ ȂȈȀ ȓȆ 

ȖȐȎȌȈȉǽ ȒȓȈȂȋǽ ȄȉȓǼȊȄȒȆȑ ȓȎȔ ȄȏțȋȄȌȎȔ ȂȄȂȎȌțȓȎȑ. ǳȎ ȐȎȊțȈ ȏȐȎȘȇȄǾȓȀȈ ȒȓȆ ȌǼȀ  

ȒȓȈȂȋǽ, Ȇ ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȋȄȓȀȁǻȊȊȄȓȀȈ ȉȀȈ ȀȔȓț ȒȔȌȄȖǾȅȄȓȀȈ ȋǼȖȐȈ ȌȀ 

ȄȉȏȊȆȐȘȇȄǾ ȉǻȏȎȈȀ ȒȔȌȇǽȉȆ ȓǼȊȎȔȑ. 

ǢǻȒȄȈ ȓȎȔ ȋȆȖȀȌȈȒȋȎȜ ȒȓȀȇȄȐȎȜ ȖȐȎȌȈȉȎȜ ȃȈȀȒȓǽȋȀȓȎȑ, ȓȎ ȐȎȊțȈ ȀȔȍǻȌȄȈ ȓȆȌ ȓȈȋǽ 

ȓȎȔ ȀȌǻ ȖȐȎȌȈȉǻ ȃȈȀȒȓǽȋȀȓȀ. ǬȄȓǻ Ȁȏț ȓȆ ȏȀȐǼȊȄȔȒȆ ȓȎȔ ȖȐȎȌȈȉȎȜ ȃȈȀȒȓǽȋȀȓȎȑ, 

ȄȍȄȓǻȅȄȓȀȈ ȄǻȌ ȇȀ ǼȏȐȄȏȄ ȌȀ ǼȖȄȈ ȒȔȋȁȄǾ ȉǻȏȎȈȎ ȂȄȂȎȌțȑ, ȉȀȈ ȀȌ ȌȀȈ ȓțȓȄ ȓȎ ȂȄȂȎȌțȑ 

ȇȄȘȐȄǾȓȀȈ țȓȈ ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ ȒȓȎ ȏǼȐȀȑ ȓȎȔ ȖȐȎȌȈȉȎȜ ȃȈȀȒȓǽȋȀȓȎȑ ȉȀȈ Ȇ 

ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȀȊȊǻȅȄȈ ȀȌǻȊȎȂȀ. ǣȈȀ ȏȎȊȊȀȏȊǻ ȂȄȂȎȌțȓȀ ȏȎȔ ȄǾȌȀȈ 

ȏȐȎȂȐȀȋȋȀȓȈȒȋǼȌȀ ȌȀ ȒȔȋȁȎȜȌ ȒȄ ȋǾȀ ȖȐȎȌȈȉǽ ȏȄȐǾȎȃȎ, ȏȐǼȏȄȈ ȌȀ ȉȀȇȎȐȈȒȓȎȜȌ 

ȉȀȓǻȊȊȆȊȎȈ ȉȀȌțȌȄȑ Ȁȏț ȓȎȌ ȏȐȎȂȐȀȋȋȀȓȈȒȓǽ. ǡȔȓț ȋȏȎȐȄǾ ȌȀ ȊȔȇȄǾ ȋȄ ȋȈȉȐțȓȄȐȀ 

ȖȐȎȌȈȉǻ ȃȈȀȒȓǽȋȀȓȀ ȄȍǼȓȀȒȆȑ ȂȄȂȎȌțȓȘȌ, ȓȎ ȎȏȎǾȎ țȋȘȑ ȋȄ ȓȆ ȒȄȈȐǻ ȓȎȔ ȀȔȍǻȌȄȈ 

ȓȎȌ țȂȉȎ ȄȏȄȍȄȐȂȀȒǾȀȑ ȃȄȃȎȋǼȌȘȌ. 
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ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǳǸǭ ǬǯǭǳǥǫǸǭ ǤǩǡǪǱǩǳǸǭ ǣǥǣǯǭǯǳǸǭ (DES) 

ǯȌȓțȓȆȓȀ (entity): ǥǾȌȀȈ ȒȓȎȈȖȄǾȎ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȏȎȔ ȀȕȎȐǻ ȓȆ ȋȄȊǼȓȆ. (Banks, 

n.d.)  ǬȏȎȐȎȜȌ ȌȀ ȏȀǾȅȎȔȌ ȉȜȐȈȎ ȐțȊȎ ȒȄ ȀȔȓț ǽ ȌȀ ȊȄȈȓȎȔȐȂȎȜȌ ȄȏȈȉȎȔȐȈȉǻ ȂȈȀ 

ǻȊȊȄȑ ȎȌȓțȓȆȓȄȑ. ǥȌȝ ȉǻȏȎȈȎ ȒȜȒȓȆȋȀ ȋȏȎȐȄǾ ȌȀ ȏȄȐȈȂȐǻȕȄȓȀȈ ȏȊǽȐȘȑ Ȁȏț ǼȌȀ 

ȒȜȌȎȊȎ ȎȌȓȎȓǽȓȘȌ, ȀȔȓǼȑ ȋȏȎȐȄǾ ȌȀ ȏȄȐȈȂȐǻȕȎȔȌ ȋțȌȎ ȓȋȆȋȀȓȈȉǻ ȉǻȏȎȈȎ ǻȊȊȎ 

ȒȜȒȓȆȋȀ, ȎȏțȓȄ Ȏ ȉȀȇȎȐȈȒȋțȑ ȓȎȔȑ ȂǾȌȄȓȀȈ ȉǻȇȄ ȕȎȐǻ ȁǻȒȄȈ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ. 

(Banks, n.d.)  

 

ǶȀȐȀȉȓȆȐȈȒȓȈȉǻ (attributes): ǶȀȐȀȉȓȆȐȈȒȓȈȉț ȄǾȌȀȈ ȋǾȀ ȈȃȈțȓȆȓȀ ȉǻȏȎȈȀȑ ȎȌȓțȓȆȓȀȑ 

ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ. ǪȀȈ ȏǻȊȈ ȀȌǻȊȎȂȀ ȋȄ ȓȎ ȒȜȒȓȆȋȀ ȏȎȔ ȄȍȄȓǻȅȄȓȀȈ ȋȏȎȐȄǾ ȂȈȀ ȓȈȑ 

ǾȃȈȄȑ ȎȌȓțȓȆȓȄȑ, ȒȄ ǻȊȊȎ ȒȜȒȓȆȋȀ ȌȀ ȄȌȃȈȀȕǼȐȄȈ Ȇ ȋȄȊǼȓȆ ǻȊȊȘȌ ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ. 

 

ǰȀȐǻȋȄȓȐȎȈ ȉȀȈ ȋȄȓȀȁȊȆȓǼȑ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ (system parameters and variables): 

ǥǾȌȀȈ ȋȄȂǼȇȆ ȋǼȓȐȆȒȆȑ ȉȀȈ ȖȀȐȀȉȓȆȐȈȒȋȎȜ ȓȘȌ ȒȔȒȓȆȋǻȓȘȌ. 

ǯȈ ȏȀȐǻȋȄȓȐȎȈ ȄǾȌȀȈ ȀȌȄȍǻȐȓȆȓȀ ȋǼȓȐȀ ȏȎȔ ȃȈȀȋȎȐȕȝȌȎȔȌ ȓȈȑ ȒȔȌȇǽȉȄȑ ȓȘȌ 

ȄȈȒțȃȘȌ. ǡȊȊǻȅȎȔȌ ȋțȌȎ ȀȌ ȓȎ ȄȏȈȇȔȋȄǾ Ȏ ȋȄȊȄȓȆȓǽȑ (Khoshnevis, 1994) . ǯȈ 

ȋȄȓȀȁȊȆȓǼȑ ȄǾȌȀȈ ȋǼȓȐȀ ȏȎȔ ȄȍȀȐȓȝȌȓȀȈ Ȁȏț ȓȈȑ ȏȀȐȀȋǼȓȐȎȔȑ ȉȀȈ Ȁȏț ǻȊȊȄȑ 

ȋȄȓȀȁȊȆȓǼȑ (Banks, et  al ., 2004). ǪȀȇȎȐǾȅȎȌȓȀȈ Ȁȏț ȒȔȌȀȐȓȆȒȈȀȉǼȑ ȒȖǼȒȄȈȑ ȉȀȈ 

ȀȊȊǻȅȎȔȌ ȒȔȌȀȐȓǽȒȄȈ ȓȎȔ ȖȐțȌȎȔ ȒȓȀ ȃȔȌȀȋȈȉǻ ȒȔȒȓǽȋȀȓȀ. (Khoshnevis, 1994)  

 

ǪȀȓǻȒȓȀȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ (state): ǳȎ ȒȜȌȎȊȎ ȓȘȌ ȓȈȋȝȌ ȎȐȈȒȋǼȌȘȌ 

ȏȐȎȉȀȇȎȐȈȒȋǼȌȘȌ ȋȄȓȀȁȊȆȓȝȌ ȏȎȔ ȄǾȌȀȈ ȀȏȀȐȀǾȓȆȓȄȑ ȂȈȀ ȌȀ ȏȄȐȈȂȐǻȗȎȔȌ ȓȎ 

ȒȜȒȓȆȋȀ ȉǻȇȄ ȒȓȈȂȋǽ ȒȜȋȕȘȌȀ ȋȄ ȓȎȔȑ ȒȉȎȏȎȜȑ ȓȆȑ ȋȄȊǼȓȆȑ ȎȌȎȋǻȅȄȓȀȈ 

ȉȀȓǻȒȓȀȒȆ (state) ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȓȆ ȃȄȃȎȋǼȌȆ ȖȐȎȌȈȉǽ ȒȓȈȂȋǽ (Banks, et  al ., 

2004)  

 

ǣȄȂȎȌțȑ (event): ǥǾȌȀȈ ȉǻȏȎȈȎ ȒȔȋȁǻȌ ȏȎȔ ȘȇȄǾ ȓȎ ȋȎȌȓǼȊȎ ȌȀ ȋȄȓȀȁȄǾ ȒȄ ȉǻȏȎȈȀ 

ǻȊȊȆ ȉȀȓǻȒȓȀȒȆ. ǳȀ ȂȄȂȎȌțȓȀ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ ȄȌȃȎȂȄȌǽ (ȌȀ ȏȐȎǼȐȖȎȌȓȀȈ Ȁȏț ȓȎ 

ǾȃȈȎ ȓȎ ȒȜȒȓȆȋȀ) ǽ ȄȍȘȂȄȌǽ (ȌȀ ȉȀȓȀȊǽȂȎȔȌ ȋțȌȎ ȒȄ ȀȔȓț). (Banks, n.d.)  

 

ǰțȐȎȈ (resources): ǰȄȏȄȐȀȒȋǼȌȀ ȒȓȎȈȖȄǾȀ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ, ȉȀȓȀȌȀȊȝȌȎȌȓȀȈ 

ǽ ȀȌȀȏȊȆȐȝȌȎȌȓȀȈ Ȁȏț ȓȈȑ ȎȌȓțȓȆȓȄȑ. (Khoshnevis, 1994)   

 

ǤȐȀȒȓȆȐȈțȓȆȓȀ (activity) : ǲȓȎȈȖȄǾȀ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȏȎȔ ȉȀȓȀȌȀȊȝȌȎȔȌ ȖȐțȌȎ ȉȀȈ 

ȓȘȌ ȎȏȎǾȘȌ Ȇ ǼȌȀȐȍȆ ȉȀȈ ȓȎ ȏǼȐȀȑ ȒȔȋȏǾȏȓȎȔȌ ȋȄ ȓȆ ȏȐȀȂȋȀȓȎȏȎǾȆȒȆ ȂȄȂȎȌțȓȘȌ 

(Khoshnevis, 1994)  
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ǲȖǼȒȄȈȑ (Relationships ): ǥȉȕȐǻȒȄȈȑ ȄȍǻȐȓȆȒȆȑ ȀȌǻȋȄȒȀ ȒȄ ȒȓȎȈȖȄǾȀ țȏȘȑ 

ȋȄȓȀȁȊȆȓǼȑ, ȏȀȐǻȋȄȓȐȎȈ ȉȀȈ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ. (Khoshnevis, 1994) 

ǤǩǡǤǩǪǡǲǩǥǲ ǲǥ Ǭǯǭǳǥǫǡ ǰǱǯǲǯǬǯǩǸǲǧǲ ǤǩǡǪǱǩǳǸǭ ǣǥǣǯǭǯǳǸǭ 

(DES) 

ǡȌȄȍǻȐȓȆȓȀ Ȁȏț ȓȎ ȄȉǻȒȓȎȓȄ ȒȜȒȓȆȋȀ ȏȎȔ ȋȎȌȓȄȊȎȏȎȈȄǾȓȀȈ ǽ Ȁȏț ȓȎ ȒȉȄȏȓȈȉț 

ȋȎȌȓȄȊȎȏȎǾȆȒȆȑ ȏȎȔ ȀȉȎȊȎȔȇȄǾȓȀȈ ȉǻȇȄ ȕȎȐǻ, ȔȏǻȐȖȎȔȌ ȉǻȏȎȈȄȑ ȄȐȂȀȒǾȄȑ ȏȎȔ 

ȄȕȀȐȋțȅȎȌȓȀȈ ȒȔȖȌǻ, ȏȀȐǻ ȓȆȌ ȃȈȀȕȎȐȄȓȈȉǽ ȕȔȒȈȉǽ ǼȌȌȎȈȀ ȓȘȌ ȒȔȒȓȆȋǻȓȘȌ.  

 

ǣȄȌȈȉǻ ȄǾȌȀȈ ȎȈ ȏȀȐȀȉǻȓȘ (Khoshnevis, 1994) : 

¶ ǪǾȌȆȒȆ ȎȌȓȎȓǽȓȘȌ: Ȇ ȉǾȌȆȒȆ ȓȘȌ ȎȌȓȎȓǽȓȘȌ ȎȃȆȂȄǾ ȒȓȆȌ ȏȐȀȂȋȀȓȎȏȎǾȆȒȆ 

ȂȄȂȎȌțȓȘȌ (events). ǡȌǻȊȎȂȀ ȋȄ ȓȎ ȒȜȒȓȆȋȀ ȎȈ ȎȌȓțȓȆȓȄȑ ȋȏȎȐȄǾ ȌȀ 

ȏȄȐȈǼȖȎȌȓȀȈ ǽȃȆ ȒȄ ȀȔȓț, ȌȀ ȄȈȒǻȂȎȌȓȀȈ ǽ ȌȀ ȃȆȋȈȎȔȐȂȎȜȌȓȀȈ ȋǼȒȀ ȒȄ ȀȔȓț 

¶ ǤȆȋȈȎȔȐȂǾȀ ȎȌȓȎȓǽȓȘȌ: ǣȈȀ ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȎȌȓȎȓǽȓȘȌ ȏȎȔ ȊȄȈȓȎȔȐȂȎȜȌ Șȑ 

ȄǾȒȎȃȎȈ ȂȈȀ ȓȎ ȋȎȌȓǼȊȎ ȏȐȎȒȎȋȎǾȘȒȆȑ ȀȏȀȈȓȄǾȓȀȈ ȋǾȀ ȏȆȂǽ (source). 

ǥȏǾȒȆȑ ȉȀȇȎȐǾȅȄȓȀȈ Ȇ ȒȓȈȂȋǽ ȄȉȉǾȌȆȒȆȑ ȉȀȈ ȏȀȜȒȆȑ ȓȆȑ ȏȀȐȀȂȘȂǽȑ ȉȀȈ Ȏ 

ȓȐțȏȎȑ ȉȀȓȀȌȎȋǽȑ ȓȘȌ ȏȀȐȀȂțȋȄȌȘȌ ȎȌȓȎȓǽȓȘȌ. 

¶ ǥȏȈȊȎȂǽ ȏȎȐȄǾȀȑ: ȉȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ ȓȆȑ ȉǾȌȆȒȆȑ ȓȎȔȑ, ȎȈ ȎȌȓțȓȆȓȄȑ ǼȖȎȔȌ 

ȓȆȌ ȃȔȌȀȓțȓȆȓȀ ȄȏȈȊȎȂǽȑ ȄȌȀȊȊȀȉȓȈȉȝȌ ȏȎȐȄȈȝȌ. ǡȔȓț ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȄǾȓȄ 

ȁǻȒȄȈ ȒȓȀȓȈȒȓȈȉȝȌ ȉȀȓȀȌȎȋȝȌ, ȏȎȔ ȉȀȓȄȔȇȜȌȎȔȌ ȋȄ ȓȔȖȀǾȎ ȓȐțȏȎ ȓȈȑ 

ȎȌȓțȓȆȓȄȑ, ȁǻȒȄȈ ȒȔȌȇȆȉȝȌ ȏȎȔ ȏȐǼȏȄȈ ȌȀ ȏȊȆȐȎȜȌȓȀȈ Ȁȏț ȀȔȓǼȑ ȂȈȀ ȌȀ 

ȎȃȆȂȆȇȎȜȌ ȒȄ ȉǻȏȎȈȀ ȏȎȐȄǾȀ. 

¶ ǲȜȌȇȄȒȆ ȉȀȈ ȀȏȎȒȜȌȇȄȒȆ ȋȎȌǻȃȘȌ ȎȌȓȎȓǽȓȘȌ. 

o  ǯȌȓțȓȆȓȄȑ ȏȎȔ ȀȐȖȈȉǻ ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ Șȑ ȄȌȈȀǾȎ ȒȜȌȎȊȎ, ȋȄȓǻ 

Ȁȏț ǼȌȀ ȂȄȂȎȌțȑ ȋȏȎȐȄǾ ȌȀ ȃȈȀȒȏȀȒȓȎȜȌ ȒȓȀ ȋǼȐȆ ȓȎȔȑ (ȏ.Ȗ. 

ȄȏȈȁǻȓȄȑ ȄȌțȑ ȊȄȘȕȎȐȄǾȎȔ țȓȀȌ ȉȀȓȄȁȀǾȌȎȔȌ). 

o  ǝȋȎȈȀ ȀȐȖȈȉǻ ȋȎȌǽȐȄȈȑ ȎȌȓțȓȆȓȄȑ ȋȏȎȐȄǾ ȌȀ ȒȔȌȇǼȓȎȔȌ ȋȈȀ 

ȒȔȌȎȊȈȉǽ ȌǼȀ, ȋȄ ȃȈȀȕȎȐȄȓȈȉǼȑ ȈȃȈțȓȆȓȄȑ ȉȀȈ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ Ȁȏț ȓȈȑ 

ȏȐȎȆȂȎȜȋȄȌȄȑ.  

o ǯȌȓțȓȆȓȄȑ ȋȄ ǾȃȈȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȉȀȈ ȈȃȈțȓȆȓȄȑ ȋȏȎȐȎȜȌ ȌȀ 

ȀȏȎȓȄȊǼȒȎȔȌ ȋǾȀ ȏȀȐȓǾȃȀ, ȋȄ ȃȈȉǼȑ ȓȆȑ ȈȃȈțȓȆȓȄȑ, ȏȎȔ ȄǾȓȄ ȇȀ ȋȄǾȌȄȈ 

ȀȌǼȏȀȕȆ ȄǾȓȄ ȇȀ ȀȏȎȒȔȌȓȄȇȄǾ ȒȓȀ ȀȐȖȈȉǻ ȓȆȑ ȉȎȋȋǻȓȈȀ. 

o ǯȌȓțȓȆȓȄȑ ȋȄ ȃȈȀȕȎȐȄȓȈȉǻ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ, ȎȋȀȃȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȌȀ 

ȄȉȓȄȊǼȒȎȔȌ ȋǾȀ ȒȔȂȉȄȉȐȈȋǼȌȆ ȄȐȂȀȒǾȀ (ȏ.Ȗ. ȃȈȀȕȎȐȄȓȈȉǻ ǼȂȂȐȀȕȀ, 

ȏȎȔ ȏȐǼȏȄȈ ȌȀ ȒȔȊȊȄȖȇȎȜȌ ȂȈȀ ȌȀ ȔȏȎȒȓȆȐǾȍȎȔȌ ȋǾȀ ȀǾȓȆȒȆ) 
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¶ ǶȐǽȒȆ ȏȀȐȎȖȝȌ Ȁȏț ȓȈȑ ȎȌȓțȓȆȓȄȑ: ǲȓȆ ȏȎȐȄǾȀ ȓȎȔȑ ȎȈ ȎȌȓțȓȆȓȄȑ 

ȀȊȊȆȊȎȄȏȈȃȐȎȜȌ ȋȄ ȒȜȌȎȊȎ ǽ ȓȋǽȋȀ ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ ȏȎȔ ǼȖȄȈ 

ȋȎȌȓȄȊȎȏȎȈȆȇȄǾ. ǧ ǼȌȌȎȈȀ çȄȂȉȀȓǻȒȓȀȒȆè ȋȏȎȐȄǾ ȌȀ ȏȄȐȈǼȖȄȈ: 

o ǥȍȎȏȊȈȒȋț (Facilities). ǲȄ ȀȔȓǽ ȓȆȑ ȏȄȐǾȏȓȘȒȆ ȋȀȑ ȀȕȎȐȎȜȌ ȎȈ 

ȖȐțȌȎȈ ǻȕȈȍȆȑ ȉȀȈ ȄȍȔȏȆȐǼȓȆȒȆȑ , ȓȎ ȏȊǽȇȎȑ ȓȎȔȑ, ȎȈ ȉȀȓȀȒȓǻȒȄȈȑ 

ȒȓȈȑ ȎȏȎǾȄȑ ȋȏȎȐȎȜȌ ȌȀ ȏȄȐȈǼȊȇȎȔȌ. 

o ǰțȐȎȔȑ (Resources). ǲȄ ȀȔȓǽ ȓȆȌ ȏȄȐǾȏȓȘȒȆ ȋȀȑ ȀȕȎȐǻ ȓȎ ȏȊǽȇȎȑ 

ȓȘȌ ȃȈȀȇǼȒȈȋȘȌ ȀȏȎȇȄȋǻȓȘȌ, Ȏ ȖȐțȌȎȑ ǻȕȈȍȆȑ ȌǼȘȌ, Ȇ ȀȌǻȂȉȆ ȓȆȑ 

ȎȌȓțȓȆȓȀȑ ȂȈȀ ȖȐǽȒȆ ȀȏȎȇǼȋȀȓȎȑ 

    ǥǾȌȀȈ ȒȓȆȌ ȄȔȖǼȐȄȈȀ ȓȎȔ ȏȐȎȂȐȀȋȋȀȓȈȒȓǽ ȓȈ ȇȀ ȇȄȘȐǽȒȄȈ ȄȍȎȏȊȈȒȋț ȉȀȈ ȓȈ ȏțȐȎȔȑ, 

ȋȄ ȓȎȔȑ ȏȄȐȈȎȐȈȒȋȎȜȑ ȁǼȁȀȈȀ ȏȎȔ ǼȖȄȈ ȓȎ ȉǻȇȄ ȄǾȃȎȑ.  

¶ ǞȏȀȐȍȆ ȉȀȈ ȎȔȐȝȌ ȀȌȀȋȎȌǽȑ ȎȌȓȎȓǽȓȘȌ. ǥȌȝ ȎȈ ȏțȐȎȈ ȀȏȎȇȆȉȄȜȎȌȓȀȈ, 

ȎȈ ȎȌȓțȓȆȓȄȑ ȒȔȒȒȘȐȄȜȎȌȓȀȈ ȒȄ ȎȔȐǼȑ, ȂȈȀ ȌȀ ȎȊȎȉȊȆȐȝȒȎȔȌ ȓȆȌ 

ȏȎȐȄǾȀ ȓȎȔȑ. ǫțȂȎȈ ȂȈȀ ȓȆȌ ȒȔȒȒȝȐȄȔȒȆ ȒȄ ȎȔȐǼȑ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ Ȇ 

ȀȌǻȂȉȆ ȂȈȀ ȓȆ ȖȐǽȒȆ ȉǻȏȎȈȎȔ ȄȍȎȏȊȈȒȋȎȜ, Ȇ ȀȌǻȂȉȆ ȂȈȀ ȉǻȏȎȈȎȔȑ 

ȄȏȈȏȊǼȎȌ ȏțȐȎȔȑ, Ȇ ȀȌȀȋȎȌǽ ȂȈȀ ǻȊȊȄȑ ȎȌȓțȓȆȓȄȑ (ȂȈȀ ȃȆȋȈȎȔȐȂǾȀ 

ȏȀȐȓǾȃȀȑ), Ȇ ȀȌȀȋȎȌǽ ȂȈȀ ǻȃȄȈȀ Ȁȏț ǼȌȀ ǻȊȊȎ ȀȌȄȍǻȐȓȆȓȎ ȒȆȋȄǾȎ ȉȊȏ. 

ǯȈ ȎȔȐǼȑ ȋȏȎȐȄǾ ȌȀ ǼȖȎȔȌ ȏȄȏȄȐȀȒȋǼȌȎ ȖȝȐȎ ȔȏȎȃȎȖǽȑ ȎȌȓȎȓǽȓȘȌ ǽ 

țȖȈ, ȌȀ ȔȏȀȉȎȜȌ ȒȄ ȃȈǻȕȎȐȎȔȑ ȉȀȌțȌȄȑ ȏȐȎȓȄȐȀȈțȓȆȓȀȑ 

ǻȕȈȍȆȑ/ȀȌȀȖȝȐȆȒȆȑ ǽ ȌȀ ǼȖȎȔȌ  ȎȐȈȒȋǼȌȎ ȖȐțȌȎ ȀȌȀȋȎȌǽȑ ȂȈȀ ȓȈȑ 

ȎȌȓțȓȆȓȄȑ ȏȎȔ ȕǼȐȎȔȌ. 

¶  ǤȔȌȀȓțȓȆȓȀ ȀȏțȃȎȒȆȑ ȓȀȔȓțȓȆȓȀȑ ȒȄ ȋȄȓȀȁȊȆȓǼȑ ȏȎȔ ȃȄȌ ȒȔȌȃǼȎȌȓȀȈ 

ǻȋȄȒȀ ȋȄ ȕȔȒȈȉǼȑ ȎȌȓțȓȆȓȄȑ. ǣȈȀ ȏȀȐǻȃȄȈȂȋȀ Ȇ ȃȔȌȀȓțȓȆȓȀ ȄȈȒȀȂȘȂǽȑ 

ȉǻȏȎȈȎȔ ȋȄȓȐȆȓǽ ȂȈȀ ȓȀ ȂȄȂȎȌțȓȀ ȒȄ ȓȋǽȋȀ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ 

¶ ǰȀȐȀȋȄȓȐȎȏȎǾȆȒȆ ȓȘȌ ȒȓȀȇȄȐȝȌ ȉȀȈ ȓȘȌ ȋȄȓȀȁȊȆȓȝȌ ȉȀȓǻȒȓȀȒȆȑ 

¶ ǤȔȌȀȓțȓȆȓȀ ȋȆȃȄȌȈȒȋȎȜ ȉȀȈ ȄȏȀȌǼȌȀȐȍȆȑ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ. 

¶ ǪȀȇȎȐȈȒȋțȑ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȋȎȌȓǼȊȘȌ ȏȎȔ ȏȄȐȈȂȐǻȕȎȔȌ ȓȎ ȉǻȇȄ 

ȒȓȎȈȖȄǾȎ ȓȎȔ ȋȎȌȓǼȊȎȔ. ǬȄ ȉȜȐȈȀ ȋȄȂǼȇȆ ȌȀ ȄǾȌȀȈ Ȇ ȋǼȒȆ ȓȈȋǽ, Ȇ ȓȔȏȈȉǽ 

ȀȏțȉȊȈȒȆ, ȓȀ ȋǼȂȈȒȓȀ ȉȀȈ ȓȀ ȄȊǻȖȈȒȓȀ ȉȀȇȝȑ ȉȀȈ Ȇ ȓȄȊȄȔȓȀǾȀ ȓȈȋǽ ȏȎȔ 

ȏȀȐȀȓȆȐǽȇȆȉȄ. ǥȏǾȒȆȑ ȖȐǽȒȈȋȆ ȄǾȌȀȈ ȉȀȈ Ȇ ȏȀȐȀȂȘȂǽ ȂȐȀȕȈȉȝȌ 

ȏȀȐȀȒȓǻȒȄȘȌ Ȁȏț ȀȔȓǻ ȓȀ ȃȄȃȎȋǼȌȀ, ȏȎȔ ȏȐȎȉȜȏȓȎȔȌ ȋȄȓǻ Ȁȏț ȉǻȇȄ 

ȏȐȎȒȎȋȎǾȘȒȆ. 

¶ ǣȐȀȕȈȉǽ ȀȏȄȈȉțȌȈȒȆ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ 
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1.5  ǤǯǬǥǲ ǰǱǯǲǯǬǯǩǸǲǧǲ 
ǧ ȏȐȎȒȎȋȎǾȘȒȆ ȋȏȎȐȄǾ ȌȀ ȄȉȓȄȊȄȒȓȄǾ ȀȉȎȊȎȔȇȝȌȓȀȑ ȃȈǻȕȎȐȄȑ ȓȄȖȌȈȉǼȑ, 

ȒȓȐȀȓȆȂȈȉǼȑ ȉȀȈ ȋȄȇȎȃȎȊȎȂǾȄȑ (Banks, n.d.)  ǲȓȆ ȁȈȁȊȈȎȂȐȀȕǾȀ ȒȔȌȀȌȓȝȌȓȀȈ 

ȓǼȒȒȄȐȈȑ ȉȔȐǾȘȑ ȋǼȇȎȃȎȈ ȏȐȎȒȎȋȎǾȘȒȆȑ, Ȇ ȏȐȎȒȎȋȎǾȘȒȆ ȃȈȄȐȂȀȒȈȝȌ (process-

interaction method), Ȇ ȏȐȎȒȎȋȎǾȘȒȆ ȂȄȂȎȌțȓȘȌ (event-scheduling method), Ȇ 

ȏȐȎȒȎȋȎǾȘȒȆ ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ (activity scanning) ȉȀȈ Ȇ ȋǼȇȎȃȎȑ ȓȘȌ ȓȐȈȝȌ 

ȕǻȒȄȘȌ (three-phase approach) . ǧ ȋǼȇȎȃȎȑ ȋȄ ȓȆȌ ȎȏȎǾȀ Ȇ ȋȆȖȀȌǽ 

ȏȐȎȒȎȋȎǾȘȒȆȑ ȇȀ ȄȉȓȄȊǼȒȄȈ ȓȆ ȋȄȊǼȓȆ ǼȖȄȈ ȒȆȋȀȌȓȈȉǽ ȄȏǾȃȐȀȒȆ ȒȓȎȌ ȓȐțȏȎ ȏȎȔ Ȏ 

ȀȌȀȊȔȓǽȑ ȋȎȌȓȄȊȎȏȎȈȄǾ ȓȎ Ȕȏț ȋȄȊǼȓȆ ȒȜȒȓȆȋȀ.  

 ǝȊȄȑ ȎȈ ȋǼȇȎȃȎȈ ȇȄȘȐȎȜȌȓȀȈ ȄȍǾȒȎȔ ȈȉȀȌǼȑ ȒȓȆ ȋȎȌȓȄȊȎȏȎǾȆȒȆ ȒȔȒȓȆȋǻȓȘȌ, ȀȊȊǻ 

ȉǻȏȎȈȄȑ Ȁȏț ȀȔȓǼȑ ȄǾȌȀȈ ȉȀȓȀȊȊȆȊțȓȄȐȄȑ ȂȈȀ ȒȔȂȉȄȉȐȈȋǼȌȎȔȑ ȓȜȏȎȔȑ ȒȔȒȓȆȋǻȓȘȌ 

ǽ/ȉȀȈ ȋȎȌȓǼȊȘȌ (Martinez , 1996). 

1. ǰǱǯǲǯǬǯǩǸǲǧ ǤǩǥǱǣǡǲǩǸǭ:  

ǡȔȓǽ Ȇ ȋȄȇȎȃȎȊȎȂǾȀ ȁȀȒǾȅȄȓȀȈ ȒȓȆȌ ȄȉȓǼȊȄȒȆ ȃȈȄȐȂȀȒȈȝȌ ȏȎȔ ȏȄȐȈȂȐǻȕȎȔȌ 

ȓȆȌ ȏȐȎȒȎȋȎǾȘȒȆ ȀȌȄȍǻȐȓȆȓȘȌ ȒȓȎȈȖȄǾȘȌ ǽ ȓȋȆȋǻȓȘȌ ȓȎȔ ȋȎȌȓǼȊȎȔ. ǳȎ 

ȏȐțȂȐȀȋȋȀ ȏȐȎȒȎȋȎȈȝȌȄȈ ȓȆ ȊȎȂȈȉǽ ȐȎǽ ȋǾȀȑ ȎȌȓțȓȆȓȀȑ ȓȎȔ ȋȎȌȓǼȊȎȔ 

ȋǼȒȀ ȒȓȎ ȒȜȒȓȆȋȀ. ǝȓȀȌ Ȇ ȉǾȌȆȒȆ ȓȆȑ ȎȌȓțȓȆȓȀȑ ȒȓȀȋȀȓǽȒȄȈ, Ȏ 

ȋȆȖȀȌȈȒȋțȑ ȐȎǽȑ ȓȎȔ ȖȐțȌȎȔ ȀȔȍǻȌȄȈ ȓȎȌ ȖȐțȌȎ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȒȓȆ 

ȖȐȎȌȈȉǽ ȒȓȈȂȋǽ ȏȎȔ ȀȌȓȈȒȓȎȈȖȄǾ ȒȓȆȌ ȄȏțȋȄȌȆ ȉǾȌȆȒȆ ȋǾȀȑ ǻȊȊȆȑ ȎȌȓțȓȆȓȀȑ. 

ǰȈȎ ȒȔȂȉȄȉȐȈȋǼȌȀ, ȎȈ ȃȈȄȐȂȀȒǾȄȑ ȄȏȈȉȎȈȌȘȌȎȜȌ ȋȄȓȀȍȜ ȓȎȔȑ ȋȄ ȓȆ ȖȐǽȒȆ 

ȒȆȋǻȓȘȌ ȏȎȔ ȏȐȎȒȎȋȎȈȝȌȎȔȌ ȓȆȌ ȄȏǾȃȐȀȒȆ ȓȎȔ ȄȌțȑ ȒȓȎȈȖȄǾȎȔ ȓȎȔ 

ȋȎȌȓǼȊȎȔ ȏǻȌȘ ȒȄ ǻȊȊȎ. ǪǻȇȄ ȓȋǽȋȀ ȓȎȔ ȋȎȌȓǼȊȎȔ ǼȖȄȈ ȓȆ ȃȈȉǽ ȓȎȔ ȖȐȎȌȈȉǽ 

ȊǾȒȓȀ ȂȄȂȎȌțȓȘȌ, ȓȀ ȎȏȎǾȀ ȄȉȓȄȊȎȜȌȓȀȈ Ȁȏț ȓȎ ȓȋǽȋȀ ȒȄ ȖȐȎȌȈȉǽ ȒȄȈȐǻ. ǧ 

ȂȄȌȈȉǽ ȖȐȎȌȈȉǽ ȊǾȒȓȀ, ȓȆȌ ȎȏȎǾȀ ȃȈȀȖȄȈȐǾȅȄȓȀȈ ȓȎ ȏȐțȂȐȀȋȋȀ ȄȊǼȂȖȎȔ, 

ȏȄȐȈǼȖȄȈ ȓȀ ȒǽȋȀȓȀ ȃȈȀȓȋȆȋȀȓȈȉǽȑ ȄȏȈȉȎȈȌȘȌǾȀȑ, ȄȏǾȒȆȑ ȒȄ ȖȐȎȌȎȊȎȂȈȉǽ 

ȒȄȈȐǻ. ǧ ȐȎǽ ǽ ȉǾȌȆȒȆ ȓȘȌ ȎȌȓȎȓǽȓȘȌ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȏȄȐȈȂȐǻȕȄȈ țȊȄȑ ȓȈȑ 

ȉȀȓȀȒȓǻȒȄȈȑ ȒȓȈȑ ȎȏȎǾȄȑ ȋȏȎȐȄǾ ȌȀ ȏȄȐȈǼȊȇȄȈ ǼȌȀ ȀȌȓȈȉȄǾȋȄȌȎ ȓȎȔ 

ȒȔȒȓǽȋȀȓȎȑ. ǯȈ ȎȌȓțȓȆȓȄȑ ȔȏțȉȄȈȌȓȀȈ ȒȄ ȋǾȀ ȃȈȀȃȈȉȀȒǾȀ ȉȀȓǻ ȓȆ ȃȈǻȐȉȄȈȀ ȓȆȑ 

ȎȏȎǾȀȑ ȏȐȎȒȏȀȇȎȜȌ ȌȀ ȃȄȒȋȄȜȎȔȌ, ȌȀ ȖȐȆȒȈȋȎȏȎȈȎȜȌ ȉȀȈ ȌȀ 

ȀȏȎȃȄȒȋȄȜȎȔȌ ȋǼȒȀ ȏȀȐȀȂȘȂǽȑ. ǧ ȏȐȎȒȎȋȎǾȘȒȆ ȃȈȄȐȂȀȒȈȝȌ ȄǾȌȀȈ 

ȉȀȓǻȊȊȆȊȆ ȂȈȀ ȒȔȒȓǽȋȀȓȀ, țȏȎȔ ȎȈ ȎȌȓțȓȆȓȄȑ ȋȏȎȐȎȜȌ ȌȀ 

ȃȈȀȕȎȐȎȏȎȈȆȇȎȜȌ ȒȓȆ ȁǻȒȆ ȓȘȌ ȃȈȀȕȎȐȄȓȈȉȝȌ ȈȃȈȎȓǽȓȘȌ ȏȎȔ ȉǻȇȄ ȋǾȀ 

ȉȀȓǼȖȄȈ. ǡȌȓǾȒȓȎȈȖȀ, ȓȀ ȋǼȒȀ ȏȀȐȀȂȘȂǽȑ ȏȐǼȏȄȈ ǼȖȎȔȌ ȊǾȂȄȑ ȈȃȈțȓȆȓȄȑ, 

ȏȄȐȈȎȐȈȒȋǼȌȎ ȀȐȈȇȋț ȉȀȓȀȒȓǻȒȄȘȌ (ȏ.Ȗ. ȀȃȐȀȌǽȑ, ȀȏȀȒȖȎȊȆȋǼȌȎȑ, ȋȆ-

ȃȈȀȇǼȒȈȋȎȑ) ȉȀȈ ȌȀ ȋȆȌ ȀȊȊȆȊȎȄȏȈȃȐȎȜȌ ȋȄȓȀȍȜ ȓȎȔȑ. 

2. ǰǱǯǲǯǬǯǩǸǲǧ ǣǥǣǯǭǯǳǸǭ:  
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 ǳȎ ȒȜȒȓȆȋȀ ȏȄȐȈȂȐǻȕȄȓȀȈ ȒȓȆ ȁǻȒȆ ȒȔȂȉȄȉȐȈȋǼȌȘȌ ȂȄȂȎȌțȓȘȌ, ȉǻȇȄ ǼȌȀ 

Ȁȏț ȓȀ ȎȏȎǾȀ ȀȌȓȈȒȓȎȈȖȄǾ ȒȄ ȋǾȀ ȍȄȖȘȐȈȒȓǽ ȐȎȔȓǾȌȀ ȂȄȂȎȌțȓȘȌ. ǧ 

ȋȄȇȎȃȎȊȎȂǾȀ ȒȓȆȐǾȅȄȓȀȈ ȒȓȆȌ ȀȜȍȆȒȆ ȓȎȔ ȖȐțȌȎȔ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ țȓȀȌ 

ȒȔȋȁȀǾȌȄȈ ȉǻȏȎȈȎ ȄȏțȋȄȌȎ ȂȄȂȎȌțȑ. ǧ ȏȐȀȂȋȀȓȎȏȎǾȆȒȆ ȄȌțȑ ȂȄȂȎȌțȓȎȑ 

ȀȏȄȊȄȔȇȄȐȝȌȄȈ ǼȌȀ ǽ ȏȄȐȈȒȒțȓȄȐȀ ȋǼȒȀ ȏȀȐȀȂȘȂǽȑ ȏȎȔ ȋȄ ȓȆ ȒȄȈȐǻ ȓȎȔȑ 

ȏȐȎȉȀȊȎȜȌ ȓȎȌ ȏȐȎȂȐȀȋȋȀȓȈȒȋț ȉȀȈ ȓȆȌ ȄȉȓǼȊȄȒȆ ȉȀȈ ǻȊȊȘȌ ȐȎȔȓȈȌȝȌ. 

ǳțȓȄ, Ȇ ȐȎȔȓǾȌȀ ȂȄȂȎȌțȓȘȌ ȄȏȀȌȀȏȐȎȒȃȈȎȐǾȅȄȈ ȓȈȑ ȃȈȀȇǼȒȈȋȄȑ ȎȌȓțȓȆȓȄȑ ȓȎȔ 

ȒȔȒȓǽȋȀȓȎȑ ȉȀȈ ȏȐȎȂȐȀȋȋȀȓǾȅȄȈ ȖȐȎȌȈȉǻ ȓȈȑ ȃȐȀȒȓȆȐȈțȓȆȓȄȑ ȒȓȈȑ ȎȏȎǾȄȑ 

ȋȏȎȐȎȜȌ ȌȀ ȒȔȋȋȄȓǻȒȖȎȔȌ. ǨȄȘȐȄǾȓȀȈ ȀȏȎȃȎȓȈȉǽ ȋǼȇȎȃȎȑ ȉȀȈ ȒȔȖȌǻ 

ȒȔȌȃȔǻȅȄȓȀȈ ȋȄ ȓȆȌ ȏȐȎȒȎȋȎǾȘȒȆ ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ ǽ ȉȀȈ ȃȈȄȐȂȀȒȈȝȌ. 

AȉțȋȆ ȉȈ ȀȌ ȄȕȀȐȋțȅȄȓȀȈ Ȇ ȏȐȎȒȎȋȎǾȘȒȆ ȃȈȄȐȂȀȒȈȝȌ, Ȇ ȄȉȓǼȊȄȒȆ ȓȆȑ 

ȏȐȎȒȎȋȎǾȘȒȆȑ ȂǾȌȄȓȀȈ ȒȓȆ ȊȎȂȈȉǽ ȓȎȔ ȏȐȎȂȐȀȋȋȀȓȈȒȋȎȜ ȉȀȈ ȓȆȑ 

ȃȈȀȖȄǾȐȈȒȆȑ ȂȄȂȎȌțȓȘȌ. 

3. ǰǱǯǲǯǬǯǩǸǲǧ ǤǱǡǲǳǧǱǩǯǳǧǳǸǭ:   

ǥǾȌȀȈ ȄȏǾȒȆȑ ȂȌȘȒȓǽ ȉȀȈ Șȑ Ȇ ȋȄȇȎȃȎȊȎȂǾȀ ȓȘȌ ȃȜȎ ȕǻȒȄȘȌ. ǧ ȕȈȊȎȒȎȕǾȀ 

ȓȆȑ ȋȄȇțȃȎȔ ȁȀȒǾȅȄȓȀȈ ȒȓȎ țȓȈ Ȏ ȀȌȀȊȔȓǽȑ ȇȀ ȏȐǼȏȄȈ ȌȀ ȀȌȀȂȌȘȐǾȅȄȈ ȓȀ 

ȀȌȓȈȉȄǾȋȄȌȀ (ȎȌȓțȓȆȓȄȑ) ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ, ȓȈȑ ȃȐȀȒȓȆȐȈțȓȆȓȄȑ ȏȎȔ ȀȔȓǻ 

ȄȉȓȄȊȎȜȌ ȉȀȈ ȓȈȑ ȏȐȎȚȏȎȇǼȒȄȈȑ ȏȎȔ ȏȐǼȏȄȈ ȌȀ ȈȉȀȌȎȏȎȈȆȇȎȜȌ ȂȈȀ ȌȀ 

ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ Ȇ ȄȉȓǼȊȄȒǽ ȓȎȔȑ. ǚȓȒȈ ȓȎ ȏȐțȂȐȀȋȋȀ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ 

ȀȏȎȓȄȊȄǾȓȀȈ Ȁȏț ȀȌȄȍǻȐȓȆȓȄȑ ȊȄȈȓȎȔȐȂȈȉǼȑ ȋȎȌǻȃȄȑ ȎȈ ȎȏȎǾȄȑ ȀȌȀȋǼȌȎȔȌ ȓȆȌ 

ȄȌȄȐȂȎȏȎǾȆȒǽ ȓȎȔȑ. ǯ ǼȊȄȂȖȎȑ ȓȘȌ ȉȐȈȓȆȐǾȘȌ ȂǾȌȄȓȀȈ ȒȄ ȒȔȂȉȄȉȐȈȋǼȌȄȑ 

ȖȐȎȌȈȉǼȑ ȒȓȈȂȋǼȑ ȉȀȈ ȉȀȇȎȐǾȅȄȓȀȈ ȄǻȌ ǼȌȀ ȂȄȂȎȌțȑ ȋȏȎȐȄǾ ȌȀ 

ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ ǽ țȖȈ. ǥǻȌ ȓȎ ȂȄȂȎȌțȑ ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ, ȓțȓȄ Ȇ 

ȉȀȓǻȒȓȀȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȋȄȓȀȁǻȊȊȄȓȀȈ. ǧ ȏȐȎȒȎȋȎǾȘȒȆ 

ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ ȋȎȌȓȄȊȎȏȎȈȄǾ ȈȉȀȌȎȏȎȈȆȓȈȉǻ ȒȔȒȓǽȋȀȓȀ ȒȓȀ ȎȏȎǾȀ ȓȀ 

ȃȈǻȕȎȐȀ ȒȔȒȓȀȓȈȉǻ ȋǼȐȆ (components) ȀȊȊȆȊȎȄȏȈȃȐȎȜȌ ǼȌȓȎȌȀ ȋȄȓȀȍȜ 

ȓȎȔȑ ȉȀȈ ȉȀȇȎȐǾȅȎȌȓȀȈ Ȁȏț ȏȎȊȜȏȊȎȉȄȑ ȀȐȖȈȉǼȑ ȒȔȌȇǽȉȄȑ (ȏ.Ȗ. ȏȎȊȊǼȑ 

ȎȌȓțȓȆȓȄȑ ȋȄ ȏȊǽȇȎȑ ȈȃȈȎȓǽȓȘȌ ȉȀȈ ȉȀȓȀȒȓǻȒȄȘȌ ȏȎȔ ȏȐǼȏȄȈ ȌȀ 

ȒȔȌȄȐȂȀȒȓȎȜȌ ȒȄ ȃȔȌȀȋȈȉț ȏȄȐȈȁǻȊȊȎȌ).   

4. ǬǥǨǯǤǯǲ ǳǸǭ ǳǱǩǸǭ ǵǡǲǥǸǭ:  

ǧ ȋǼȇȎȃȎȑ ȄǾȌȀȈ ȄȍǼȊȈȍȆ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ ȉȀȈ ȁȄȊȓȈȝȌȄȈ 

ȓȆȌ ȀȏȎȃȎȓȈȉțȓȆȓǻ ȓȆȑ. ǤȈȀȖȘȐǾȅȄȈ ȃȜȎ ȄȈȃȝȌ ȃȐȀȒȓȆȐȈțȓȆȓȄȑ, ȀȔȓǼȑ ȏȎȔ 

ȇȀ ȏȐȀȂȋȀȓȎȏȎȈȆȇȎȜȌ ȒȄ ȉǻȏȎȈȀ ȒȔȂȉȄȉȐȈȋǼȌȆ ȖȐȎȌȈȉǽ ȒȓȈȂȋǽ 

(ȃȐȀȒȓȆȐȈțȓȆȓȄȑ Ǣ) ȉȀȈ ȀȔȓǼȑ ȏȎȔ ȇȀ ȏȐȀȂȋȀȓȎȏȎȈȆȇȎȜȌ țȓȀȌ ȒȔȋȁȄǾ 

ȉǻȏȎȈȀ ǻȊȊȆ ȃȐȀȒȓȆȐȈțȓȆȓȀ (ȃȐȀȒȓȆȐȈțȓȆȓȄȑ C). ǯ ȖȐțȌȎȑ 

ȏȐȀȂȋȀȓȎȏȎǾȆȒȆȑ ȓȘȌ ȀȌȄȍǻȐȓȆȓȘȌ ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ ȃȄȌ ȉȀȇȎȐǾȅȄȓȀȈ 
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ȄȏȀȉȐȈȁȝȑ Ȁȏț ȓȎ ȋȎȌȓǼȊȎ ȎȜȓȄ ȏȐǼȏȄȈ ȌȀ ȄǾȌȀȈ ȂȌȘȒȓțȑ ȏȐȈȌ Ȁȏț ȓȆȌ 

ȄȉȉǾȌȆȒȆ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ. ǯ ȖȐțȌȎȑ ȏȎȊȊǼȑ ȕȎȐǼȑ ȔȏȎȊȎȂǾȅȄȓȀȈ Ȁȏț 

ȓȆȌ ȄȉȓǼȊȄȒȆ ȄȌțȑ ǻȊȊȎȔ ȂȄȂȎȌțȓȎȑ. ǪǻȇȄ ȋǾȀ Ȁȏț ȓȈȑ ȓȐȄȈȑ ȕǻȒȄȈȑ 

ȏȐȀȂȋȀȓȎȏȎȈȄǾ ȋǾȀ ȒȔȂȉȄȉȐȈȋǼȌȆ ȊȄȈȓȎȔȐȂǾȀ. ǧ ȏȐȝȓȆ ȕǻȒȆ ȄȊǼȂȖȄȈ ȓȎȔȑ 

ȖȐțȌȎȔȑ ȏȐȀȂȋȀȓȎȏȎǾȆȒȆȑ ȓȘȌ ȂȄȂȎȌțȓȘȌ ȉȀȈ ȀȌȀȅȆȓǻ ȄȉȄǾȌȄȑ ȓȈȑ 

ȃȐȀȒȓȆȐȈțȓȆȓȄȑ ȏȎȔ ȇȀ ȒȔȋȁȎȜȌ ȒȓȎȌ ȓȐǼȖȎȌȓȀ ȖȐțȌȎ ȓȆȑ 

ȏȐȎȒȎȋȎǾȘȒȆȑ. ǧ ȃȄȜȓȄȐȆ ȕǻȒȆ ȄȍȀȒȕȀȊǾȅȄȈ țȓȈ țȊȄȑ ȎȈ ȃȐȀȒȓȆȐȈțȓȆȓȄȑ 

ȏȎȔ ȏȐǼȏȄȈ ȌȀ ȄȉȓȄȊȄȒȓȎȜȌ ȓȆȌ ȓȐǼȖȎȔȒȀ ȖȐȎȌȈȉǽ ȒȓȈȂȋǽ ȓȆȑ 

ȏȐȎȒȎȋȎǾȘȒȆȑ ȄȉȓȄȊȎȜȌȓȀȈ ȒȘȒȓǻ. ǬȄȓǻ ȀȉȎȊȎȔȇȄǾ Ȇ ȓȐǾȓȆ ȕǻȒȆ țȏȎȔ 

ȄȊǼȂȖȄȓȀȈ ȄǻȌ ȎȈ ȄȍȀȐȓȆȋǼȌȄȑ ȃȐȀȒȓȆȐȈțȓȆȓȄȑ ȋȏȎȐȎȜȌ ȌȀ 

ȏȐȀȂȋȀȓȎȏȎȈȆȇȎȜȌ, ȃȆȊ. ȄǻȌ ȈȉȀȌȎȏȎȈȎȜȌȓȀȈ ȓȀ ȉȐȈȓǽȐȈȀ ȓȆȑ 

ȏȐȀȂȋȀȓȎȏȎǾȆȒǽȑ ȓȎȔȑ. ǝȓȀȌ ȉȀȋǾȀ ȃȐȀȒȓȆȐȈțȓȆȓȀ ȃȄȌ ȋȏȎȐȄǾ ȌȀ 

ȏȐȀȂȋȀȓȎȏȎȈȆȇȄǾ ȏȈȀ, Ȏ ȋȆȖȀȌȈȒȋțȑ ȐȎǽȑ ȓȎȔ ȖȐțȌȎȔ ȀȔȍǻȌȄȈ ȓȎȌ ȖȐțȌȎ 

ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȉȀȈ ǻȊȊȎȑ ǼȌȀȑ ȉȜȉȊȎȑ ȓȐȈȝȌ ȕǻȒȄȘȌ ȍȄȉȈȌǻ ȋǼȖȐȈ ȉȀȈ 

ȓȆȌ ȎȊȎȉȊǽȐȘȒȆ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ. ǧ ȋǼȇȎȃȎȑ ȇȄȘȐȄǾȓȀȈ ȉȀȊȜȓȄȐȆ ȒȄ 

ȒȖǼȒȆ ȋȄ ȓȆȌ ȏȐȎȒȎȋȎǾȘȒȆ ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ, ȂȈȀȓǾ Ȏ ǼȊȄȂȖȎȑ ȈȉȀȌȎȏȎǾȆȒȆȑ 

ȉȐȈȓȆȐǾȘȌ ȂǾȌȄȓȀȈ ȋțȌȎ ȂȈȀ ȓȈȑ ȃȐȀȒȓȆȐȈțȓȆȓȄȑ C, ȂȈȀ ȓȈȑ ȎȏȎǾȄȑ ȉȀȈ ǼȖȄȈ 

ȌțȆȋȀ ȌȀ ȂǾȌȄȈ. ǲȔȌȄȏȝȑ, Ȏ ȋȆȖȀȌȈȒȋțȑ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȃȄȌ 

ȀȌȀȊȝȌȄȓȀȈ ȒȄ ǻȒȉȎȏȎȔȑ ȄȊǼȂȖȎȔȑ ȓȘȌ Ǣ ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ ȉȀȈ Ȇ ȀȏțȃȎȒȆ 

ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȀȔȍǻȌȄȓȀȈ. 

 

TȎ ȏȐțȂȐȀȋȋȀ FlexSim ȏȎȔ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȒȓȆȌ ȄȐȂȀȒǾȀ ȀȏȎȓȄȊȄǾ ȒȔȌȃȔȀȒȋț 

ȏȐȎȒȎȋȎǾȘȒȆȑ ȃȈȄȐȂȀȒȈȝȌ ȉȀȈ ȂȄȂȎȌțȓȘȌ. 
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ǥȈȉțȌȀ 1.5- 1: ǲȓȎȈȖȄǾȀ ȓȆȑ ȋȎȌȓȄȊȎȏȎǾȆȒȆȑ 

1.6 ǰǱǯǲǯǬǯǩǸǲǧ ǤǩǡǤǩǪǡǲǩǸǭ LOGISTICS 
 

ǤǩǡǤǩǪǡǲǩǥǲ LOGISTICS 

ǯȈ ȃȈȀȃȈȉȀȒǾȄȑ ȄȕȎȃȈȀȒȓȈȉǽȑ (logistics) ȉȀȈ ȖȄȈȐȈȒȋȎȜ ȔȊȈȉȝȌ (ȂȈȀ ȀȏȎȇȆȉȄȔȓȈȉȎȜȑ 

ȖȝȐȎȔȑ) (material handling equipment), ȋȏȎȐȎȜȌ ȌȀ ȏȄȐȈȂȐȀȕȎȜȌ ȋȄ ȓȎ 

ȒȉȄȏȓȈȉț ȓȘȌ ȃȈȀȉȐȈȓȝȌ ȃȄȃȎȋǼȌȘȌ (DES). 

ǧ ȏȐȎȒȎȋȎǾȘȒȆ ȒȄ ȀȔȓǼȑ ȓȈȑ ȃȈȀȃȈȉȀȒǾȄȑ, ȏȊǼȎȌ ȄȕȀȐȋțȅȄȓȀȈ ȒȔȖȌǻ ȉȀȈ ȄȏǾȒȆȑ 

ȂǾȌȎȌȓȀȈ ȄȍȄȈȃȈȉȄȔȋǼȌȄȑ ȋȄȊǼȓȄȑ ȂȈȀ ȃȈǻȕȎȐȄȑ ȏȄȐȈȏȓȝȒȄȈȑ. ǧ ȒȔȖȌǽ ȄȋȕǻȌȈȒȆ 

ȕȀǾȌȄȓȀȈ ȉȀȈ Ȁȏț ȋȄȂǻȊȀ ȒȔȌǼȃȐȈȀ ȓȎȔ ȄǾȃȎȔȑ țȏȘȑ ȓȎ Winter Conference of 

Simulation.  

ǬȏȎȐȎȜȌ ȌȀ ȀȕȎȐȎȜȌ Ȁȏț ȓȆ ȀȍȈȎȊțȂȆȒȆ ȓȆȑ ȄȏǼȉȓȀȒȆȑ ȋǾȀ ȋȎȌǻȃȀȑ logistics ȋȄ 

ȖȈȊȈǻȃȄȑ ȄȈȒțȃȎȔȑ ȉȀȈ ȄȍțȃȎȔȑ ȏȐȎșțȌȓȘȌ ȉȀȇȆȋȄȐȈȌǻ, ȋǼȖȐȈ ȓȆȌ ȉȀȓǻȐȓȈȒȆ ȄȌțȑ 

ȒȖȄȃǾȎȔ ȂȈȀ ȓȆȑ ȉȀȓȀȌǻȊȘȒȆ ȓȘȌ ȒȜȌȓȎȋȆȑ ȃȈǻȐȉȄȈȀȑ ȅȘǽȑ ȏȐȎșțȌȓȘȌ ȒȄ 

ȒȔȌȎȈȉȈȀȉț ȋȀȂȀȅǾ. 

ǰȊǼȎȌ ȃȄȌ ȄǾȌȀȈ ȎȈ ȄȓȀȈȐǾȄȑ ȏȎȔ ȀȌȓȀȂȘȌǾȅȎȌȓȀȈ ȀȊȊǻ ȎȈ ȄȕȎȃȈȀȒȓȈȉǼȑ ȓȎȔ ȀȊȔȒǾȃȄȑ. 

ǪȀȓõ ȄȏǼȉȓȀȒȆ ȄǾȌȀȈ ȋȄȂǻȊȆȑ ȒȆȋȀȒǾȀȑ Ȇ ȒȔȒȓȆȋȀȓȈȉǽ ȖȐǽȒȆ ȉȀȈ Ȇ ȄȃȐȀǾȘȒȆ 

ȄȐȂȀȊȄǾȘȌ ȏȎȔ ȌȀ ȁȎȆȇȎȜȌ ȒȓȆȌ ȉȀȊȜȓȄȐȆ ȀȍȈȎȏȎǾȆȒȆ ȓȘȌ ȃȔȌȀȓȎȓǽȓȘȌ ȏȎȔ ǼȖȄȈ 

Ȇ ȉǻȇȄ ȄȓȀȈȐȄǾȀ. (Archibald, et al., 1999)   

ÅǰǱǯǲǯǬǯǜǸǲǧ 
ǤǩǥǱǣǡǲǩǟǭ:

ÅǰǱǯǲǯǬǯǜǸǲǧ 
ǣǥǣǯǭǝǳǸǭ:

ÅǰǱǯǲǯǬǯǜǸǲǧ 
ǤǱǡǲǳǧǱǩǯǳǛǳǸǭ:

ÅǬǥǨǯǤǯǲ ǳǸǭ ǳǱǩǸǭ 
ǵǡǲǥǸǭ:

ÅCONTINUOUS

ÅDISCRETE (DES)

ÅCOMBINED

ÅMONTE CARLO

ÅAGENT BASED

ÅǤǩǡǪǱǩǳǯ / 
ǲǴǭǥǶǥǲ

ÅǲǳǡǳǩǪǯ/ 
ǤǴǭǡǬǩǪǯ

ÅǭǳǥǳǥǱǬǩǭǩǲǳǩǪǯ/ 
ǲǳǯǶǡǲǳǩǪǯ

ÅǤǩǡǪǱǩǳǯ / 
ǲǴǭǥǶǥǲ

ÅǲǳǡǳǩǪǯ/ 
ǤǴǭǡǬǩǪǯ

ÅǭǳǥǳǥǱǬǩǭǩǲǳǩǪǯ/ 
ǲǳǯǶǡǲǳǩǪǯ

ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ 
ǬǯǭǳǥǫǯǴ

ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ 
ǲǴǲǳǧǬǡǳǯǲ

ǤǯǬǧ ǳǧǲ 
ǰǱǯǲǯǬǯǩǸǲǧǲ

ǲǪǥǰǳǩǪǯ 
ǰǱǯǲǯǬǯǩǸǲǧǲ
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ǬȄȂǻȊȄȑ ȄȓȀȈȐȄǾȄȑ ȏȎȔ ȀȌȀȊȀȋȁǻȌȎȔȌ ȓȆȌ ȉȀȓȀȒȉȄȔǽ ȒȓȀȇȋȝȌ logistics, ȒȓȀ 

ȏȊȀǾȒȈȀ ȓȆȑ ȋȄȊǼȓȆȑ ȂȈȀ ȓȎȌ ȄȉǻȒȓȎȓȄ ȏȄȊǻȓȆ, ȏȐȎȒȕǼȐȎȔȌ ȓȆȌ ȃȆȋȈȎȔȐȂǾȀ 

ȋȎȌȓǼȊȎȔ ȉȀȈ ȓȆȌ ȄȉȓǼȊȄȒȆ ȏȐȎȒȎȋȎǾȘȒȆȑ, ȂȈȀ ȌȀ ȄȍȄȓȀȒȓȎȜȌ ȋȄȊȊȎȌȓȈȉǻ ȒȄȌǻȐȈȀ 

ǽ bottlenecks ȉȊȏ. (Anon., n.d.)  

ǲȓȀ ǽȃȆ ȔȏǻȐȖȎȌȓȀ ǼȐȂȀ, ȂȈȀ ȓȆȌ ȖȐǽȒȆ ȓȆȑ ȏȐȎȒȎȋȎǾȘȒȆȑ ȓȀ ȓȄȊȄȔȓȀǾȀ ȖȐțȌȈȀ 

ȁȎǽȇȆȒȄ ȉȀȈ Ȇ ȉȀȊȜȓȄȐȆ ȒȔȂȉǼȌȓȐȘȒȆ ȏȎȊȜ ȏȄȐȈȒȒțȓȄȐȘȌ ȃȄȃȎȋǼȌȘȌ Ȁȏț ȓȈȑ 

ȄȓȀȈȐȄǾȄȑ, ȉȔȐǾȘȑ ȊțȂȘ ȓȘȌ ȏȀȉǼȓȘȌ ȃȈȀȖȄǾȐȈȒȆȑ (WMS ȒȔȒȓǽȋȀȓȀ) ȏȎȔ 

ȖȐȆȒȈȋȎȏȎȈȎȜȌ. ǡȔȓț ȄȏȈȓȐǼȏȄȈ ȒȓȎȔȑ ȀȌȀȊȔȓǼȑ ȌȀ ȃȆȋȈȎȔȐȂȎȜȌ ȋǾȀ ȀȏȄȈȉțȌȈȒȆ 

ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȋȄ ȏȎȊȜ ȋȄȂȀȊȜȓȄȐȆ ȀȉȐǾȁȄȈȀ. (Anon., n.d.)  

ǥȏǾȒȆȑ Ȇ ȏȐȎȒȎȋȎǾȘȒȆ ȄȍȄȊǾȒȒȄȓȀȈ ȉȀȈ ȄȈȒǻȂȎȌȓȀȈ ȌǼȀ ȄǾȃȆ ȓȆȑ, țȏȘȑ ȄǾȌȀȈ Ȇ 

Predictive Simulation. ǡȔȓǽ ȄȏȈȓȐǼȏȄȈ ȒȓȎȔȑ ȀȌȀȊȔȓǼȑ ȌȀ ȍȄȏȄȐǻȒȎȔȌ ȓȀ ȀȏȊǻ 

ȋȎȌȓǼȊȀ ȉȀȈ ȃȎȋǼȑ, ȉȀȈ ȋǼȒȘ ȓȆȑ ȋȎȌȓȄȊȎȏȎǾȆȒȆȑ ȃȈȀȃȈȉȀȒȈȝȌ, ȌȀ ȉȀȓȀȊǻȁȎȔȌ 

ȏȊǽȐȘȑ ȓȆȌ ȉǻȇȄ ȃȈȀȃȈȉȀȒǾȀ ȉȀȈ ȓȈ ȓȆȌ ȄȏȆȐȄǻȅȄȈ. ǡȔȓț ȒȔȌȄȏǻȂȄȓȀȈ țȓȈ ȓȎ ȃǾȉȓȔȎ 

logistics ȓȆȑ ȄȓȀȈȐȄǾȀȑ ȏȐǼȏȄȈ ȌȀ ȄȍȄȓǻȅȄȓȀȈ ȎȊȈȒȓȈȉǻ, ȌȀ ȇȄȒȏǾȅȄȓȀȈ ȋǾȀ ȉȄȌȓȐȈȉǽ 

ȏȎȊȈȓȈȉǽ ȉȀȈ ȌȀ ȂǾȌȄȓȀȈ ȏȐȎȒȏǻȇȄȈȀ ȀȔȓǽ ȌȀ ȀȉȎȊȎȔȇȄǾȓȀȈ. 

 

ǰǡǪǥǳǡ ǫǯǣǩǲǬǩǪǯǴ 

ǰȊǼȎȌ ȔȏǻȐȖȄȈ ȏȊǽȇȎȑ ȏȀȉǼȓȘȌ DES ȒȓȆȌ ȀȂȎȐǻ. ǥǾȌȀȈ ȊȈȂțȓȄȐȎ ǽ ȏȄȐȈȒȒțȓȄȐȎ 

ȄȍȄȈȃȈȉȄȔȋǼȌȀ ȒȄ ȉǻȏȎȈȎȔȑ ȉȊǻȃȎȔȑ ȉȀȈ ȒȔȌǽȇȘȑ ȀȏȀȈȓȎȜȌ ȉǻȏȎȈȎ ȔȏțȁȀȇȐȎ ȒȓȆ 

ȇȄȘȐǾȀ ȋȎȌȓȄȊȎȏȎǾȆȒȆȑ. ǢǼȁȀȈȀ ȋȄ ȓȆȌ ȄȍǼȊȈȍȆ ȓȘȌ ȊȎȂȈȒȋȈȉȝȌ ȀȔȓț ȓȎ ȔȏțȁȀȇȐȎ, 

ȋȄȈȝȌȄȓȀȈ ȒȔȌȄȖȝȑ, ȀȕȎȜ ȂǾȌȄȓȀȈ ȏȈȎ ȄȜȉȎȊȎ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ Ȁȏț ȓȎȔȑ ǻȋȄȒȀ 

ȄȌȃȈȀȕȄȐțȋȄȌȎȔȑ ȉǻȇȄ ȉȊǻȃȎȔ. (Anon., n.d.)  

ǳȀ ȏȀȉǼȓȀ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ ȀȌȎȈȉȓȎȜ ȉȝȃȈȉȀ ǽ ȌȀ ȏȀȐǻȂȎȌȓȀȈ Ȁȏț ȄȓȀȈȐȄǾȄȑ. ǳǼȓȎȈȄȑ 

ȄȓȀȈȐǾȄȑ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ ȊȈȂțȓȄȐȎ ǽ ȏȄȐȈȒȒțȓȄȐȎ ȄȍȄȈȃȈȉȄȔȋǼȌȄȑ ȒȄ ȉǻȏȎȈȎ ȄǾȃȎȑ 

ȊȎȂȈȒȋȈȉȎȜ ȉȀȈ ȒȔȌǽȇȘȑ ȒȔȌȄȐȂǻȅȎȌȓȀȈ ȋȄ ȏȀȌȄȏȈȒȓǽȋȈȀ.  

ǯ ȀȐȈȇȋțȑ ȓȘȌ ȏȀȉǼȓȘȌ ȏȐȎȒȎȋȎǾȘȒȆȑ ȄǾȌȀȈ ȏȄȐǾȏȎȔ ȒȓȀ 80 , Ȅȉ ȓȘȌ ȎȏȎǾȘȌ ȏȈȎ 

ȉȀȓǻȊȊȆȊȀ ȂȈȀ ȏȐȎȒȎȋȎǾȘȒȆ logistics  ȄǾȌȀȈ ȓȀ ȏȀȐȀȉǻȓȘ (Anon ., 2008):  

¶ FlexSim : ȇȀ ȀȉȎȊȎȔȇǽȒȄȈ ȀȌȀȊȔȓȈȉǽ ȏȄȐȈȂȐȀȕǽ, ȀȕȎȜ ȄǾȌȀȈ ȓȎ ȊȎȂȈȒȋȈȉț ȓȎ 

ȎȏȎǾȎ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȒȓȆȌ ȄȐȂȀȒǾȀ. 

¶ AnyLogic: ǳȎ ȊȎȂȈȒȋȈȉț ȓȆȑ ȔȏȎȒȓȆȐǾȅȄȈ ȓȀȔȓțȖȐȎȌȀ ȓȐǾȀ ȄǾȃȆ ȏȐȎȒȎȋȎǾȘȒȆȑ: 

discrete event (process -centric),  system dynamics  ȉȀȈ agent -based , ȒȄ ǼȌȀ 

ȂȐȀȕȈȉț ȏȄȐȈȁǻȊȊȎȌ. ǲȄ ǼȌȀ ȋȎȌȓǼȊȎ ȋȏȎȐȎȜȌ ȌȀ ȒȔȌȔȏǻȐȖȎȔȌ ȉȀȈ ȎȈ ȓȐȄȈȑ 

ȎȏȓȈȉǽȑ ȉȀȈ ȌȀ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ țȏȎȈȀ ȄȍȔȏȆȐȄȓȄǾ ȉǻȇȄ ȕȎȐǻ. ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ 

ȂȈȀ ȄȕȀȐȋȎȂǼȑ logistics ȋȄȓȀȍȜ ǻȊȊȘȌ. 

http://en.wikipedia.org/wiki/System_dynamics
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¶ Arena  : ǫȎȂȈȒȋȈȉț DES ȋȄ ȉȀȊǻ ȒȓȀȓȈȒȓȈȉǻ ȄȐȂȀȊȄǾȀ. ǡȌǽȉȄȈ ȒȓȆȌ ȄȓȀȈȐǾȀ 

Rockwell  ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ Ȁȏț ȏȎȊȊǻ ȏȀȌȄȏȈȒȓǽȋȈȀ ȉȀȈ ȂȈȀ ȃȈȀȃȈȉȀȒǾȄȑ logistics .  

 

ǥȈȉțȌȀ 1.6- 1: ǤȈȀȃȈȉȀȒǾȀ ǲȖȆȋȀȓȈȒȋȎȜ ǬȎȌȓǼȊȎȔ ǰȐȎȒȎȋȎǾȘȒȆȑ 
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2.1 ǣǥǭǩǪǡ ǣǩǡ ǳǯ FLEXSIM 
ǥȌȝ ȏȐȈȌ Ȁȏț ȉǻȏȎȈȀ ȖȐțȌȈȀ Ȇ ȏȐȎȒȎȋȎǾȘȒȆ ǽȓȀȌ ȇǼȋȀ ȄȈȃȈȉȝȌ , ȋȄ ȓȀ ȌǼȀ 

ȊȎȂȈȒȋȈȉǻ, țȏȘȑ ȓȎ FlexSim,  

¶ ǣǾȌȄȓȀȈ ȕȈȊȈȉǽ ȀȉțȋȆ ȉȀȈ ȒȓȎȌ ȀȐȖǻȐȈȎ ȖȐǽȒȓȆ 

¶ ǬȏȎȐȄǾ ȌȀ ȄȉȓȄȊȄȒȓȄǾ ȒȄ ȋȄȂǻȊȎ ȁȀȇȋț Ȁȏț ȄȉȄǾȌȎȌ ȏȎȔ ȇǼȓȄȈ ȓȎ ȏȐțȁȊȆȋȀ, 

ȋȄ ȀȏȎȓǼȊȄȒȋȀ ȀȕȄȌțȑ ȌȀ ȄǾȌȀȈ ȏȈȎ ȒȔȌȄȈȃȆȓȎȏȎȈȆȋǼȌȎȑ ȒȓȆ ȃȈȀȃȈȉȀȒǾȀ ȉȀȈ 

ȀȕȄȓǼȐȎȔ ȌȀ ȀȏȎȉȓǻ ȁȀȇȜȓȄȐȆ ȂȌȝȒȆ ȂȈȀ ȀȔȓǽ. ǣȌȝȒȆ ȏȎȔ ȃȄȌ ȇȀ ǼȏȀȈȐȌȄ 

ȀȏȊǻ ȋȄ ǼȌȀ report  ȒȓȎ ȓǼȊȎȑ ȓȆȑ ȃȈȀȃȈȉȀȒǾȀȑ 

¶ ǣǾȌȄȓȀȈ Ȇ ȃȔȌȀȓǽ Ȇ ȄȏȈȉȎȈȌȘȌǾȀ, ȋǼȒȘ ǻȊȊȘȌ ȏȈȎ ȉȎȈȌȝȌ ȏȐȎȂȐȀȋȋǻȓȘȌ 

(ȄȕȀȐȋȎȂǼȑ Office ) ȉȀȈ ȋǼȒȘ ȀȔȓȝȌ ȀȉțȋȆ ȄȔȉȎȊțȓȄȐȆ ȃȈȀȓǽȐȆȒȆ ȓȆȑ 

ȏȊȆȐȎȕȎȐǾȀȑ 

ǝȏȘȑ ȀȌȀȕǼȐȇȆȉȄ ȉȀȈ ȏȀȐȀȏǻȌȘ ȄǾȌȀȈ ȊȎȂȈȒȋȈȉț ȀȌȀȏȀȐǻȒȓȀȒȆ ȃȈȀȉȐȈȓȝȌ 

ȂȄȂȎȌțȓȘȌ (DES).  

ǥȉȓțȑ Ȁȏț ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȓȎȔ ȄȏȈȇȔȋȆȓȎȜ ȋȎȌȓǼȊȎȔ (ȒȄ 3-D ȏȀȐȀȋȄȓȐȎȏȎȈǽȒȈȋȀ 

ȂȐȀȕȈȉǻ), ȏȐȎȒȕǼȐȄȈ ȒȓȎȌ ȖȐǽȒȓȆ: 

¶ ǤȔȌȀȓțȓȆȓȀ ȃȆȋȈȎȔȐȂǾȀȑ ȎȐȂȀȌȘȋǼȌȘȌ ȁǻȒȄȘȌ ȃȄȃȎȋǼȌȘȌ ȋȄ ȓȀ 

ȒȓȀȓȈȒȓȈȉǻ ȏȎȔ ȊȀȋȁǻȌȄȈ 

¶ ǰȐȎȒȀȐȋȎȂǽȑ ȓȘȌ ȃȄȃȎȋǼȌȘȌ ȒȓȈȑ ȉȀȓǻȊȊȆȊȄȑ ȒȓȀȓȈȒȓȈȉǼȑ ȉȀȓȀȌȎȋǼȑ. 

¶ ǥȜȐȄȒȆ ȓȆȑ ȁǼȊȓȈȒȓȆȑ ȊȜȒȆȑ ȂȈȀ ȓȎ ȎȐȈȒȋǼȌȎ ȄȜȐȎȑ ȓȈȋȝȌ ȓȘȌ ȋȄȓȀȁȊȆȓȝȌ 

ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȄȕȀȐȋȎȂǼȑ ȏȎȔ ǼȖȎȔȌ ȌȀ ȉǻȌȎȔȌ ȋȄ: 

¶ ǰȀȐȀȂȘȂȈȉǼȑ ȄȂȉȀȓȀȒȓǻȒȄȈȑ 

¶ ǥȂȉȀȓȀȒȓǻȒȄȈȑ ȀȏȎȇǽȉȄȔȒȆȑ 

¶ ǲȔȒȓǽȋȀȓȀ ȄȕȎȃȈȀȒȓȈȉǽȑ 

¶ ǰȀȐȎȖǽ ȔȏȆȐȄȒȈȝȌ (ȏȖ. ǭȎȒȎȉȎȋȄǾȀ) 

ǳȎ FlexSim ǼȖȄȈ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȘȌ ȋȎȌȓǼȊȘȌ ȃȈȀȉȐȈȓȝȌ ȂȄȂȎȌțȓȘȌ (DES) țȏȘȑ 

ȀȔȓǻ ȀȌȀȕǼȐȇȆȉȀȌ ȏȀȐȀȏǻȌȘ, ȎȏțȓȄ: 

¶ ǶȐȆȒȈȋȎȏȎȈȄǾ ȀȌȓȈȉȄǾȋȄȌȀ ȓȀ ȎȏȎǾȀ ȕǼȐȎȔȌ ȎȐȈȒȋǼȌȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ 

¶ ǳȀ ȒȔȌȃǼȄȈ ȋȄȓȀȍȜ ȓȎȔȑ ȝȒȓȄ ȌȀ ȄȉȕȐȀȒȓȎȜȌ ȎȈ ȒȖǼȒȄȈȑ ȏȎȔ ȃȈǼȏȎȔȌ ȓȎ 

ȏȐȀȂȋȀȓȈȉț ȋȎȌȓǼȊȎ. 

¶ ǤȈȀȓȔȏȝȌȄȈ ȒȄȌǻȐȈȀ ȏȎȔ ǼȖȎȔȌ ȌȀ ȉǻȌȎȔȌ ȋȄ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ 

¶ çǳȐǼȖȄȈè ȄȉȄǾȌȀ ȓȀ ȒȄȌǻȐȈȀ, ȊȀȋȁǻȌȄȈ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ, ȓȀ ȀȌȀȊȜȄȈ ȉȀȈ 

ȃȈȀȓȔȏȝȌȄȈ ȓȀ ȒȔȋȏȄȐǻȒȋȀȓȀ.   
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2.2 ǡǭǳǩǪǥǩǬǥǭǡ ǳǯǴ FLEXSIM 
TȎ ȏȐțȂȐȀȋȋȀ ȒȄ ȀȔȓǽ ȓȆȌ ǼȉȃȎȒȆ ȃȈȀȇǼȓȄȈ ȁȈȁȊȈȎȇǽȉȄȑ ȀȌȓȈȉȄȈȋǼȌȘȌ ȏȎȔ 

ȀȌȓȈȏȐȎȒȘȏȄȜȎȔȌ, ȒȓȈȑ ȈȃȈțȓȆȓȄȑ ȉȀȈ ȓȆ ȋȎȐȕǽ ȏȐȀȂȋȀȓȈȉț ȄȍȎȏȊȈȒȋț 

ȄȂȉȀȓȀȒȓǻȒȄȘȌ ȏȎȔ ȀȒȖȎȊȎȜȌȓȀȈ: 

¶ ǬȄ ȀȏȎȇǽȉȄȔȒȆ 

¶ ǥȏȄȍȄȐȂȀȒǾȀ ȒȓȄȐȄȝȌ ǽ ȐȄȔȒȓȝȌ  

ǝȏȘȑ ǼȖȄȈ ǽȃȆ ȄȈȏȘȇȄǾ ȓȀ ȏȀȐȀȏǻȌȘ ȀȌȓȈȉȄǾȋȄȌȀ ȋȏȎȐȎȜȌ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ 

ȉȀȈ ȂȈȀ ȓȆ ȋȎȌȓȄȊȎȏȎǾȆȒȆ ȔȏȆȐȄȒȈȝȌ, ȀȕȄȌțȑ Ȇ  ȋȎȐȕǽ  ȓȎȔȑ ȋȏȎȐȄǾ ȌȀ 

ȏȐȎȒȀȐȋȎȒȓȄǾ ȉȀȓǻȊȊȆȊȀ ȉȀȈ Ȇ ȊȎȂȈȉǽ ȓȎȔȑ ȄȏǾȒȆȑ ȒȄ ȋȄȂǻȊȎ ȁȀȇȋț ȋȏȎȐȄǾ ȌȀ  

ȉȀȇȎȐȈȒȓȄǾ ȝȒȓȄ ȌȀ ȓȀȈȐȈǻȅȄȈ ȒȓȆ ȉǻȇȄ ȏȄȐǾȏȓȘȒȆ.  

ǡȏț ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȇȀ ȏȄȐȈȂȐȀȕȎȜȌ ȀȔȓǻ ȏȎȔ ȇȀ ȀȏȀȒȖȎȊǽȒȎȔȌ ȏȄȐȈȒȒțȓȄȐȎ ȓȎ 

ȋȎȌȓǼȊȎ , ȉȀȈ ȄǾȌȀȈ: 

i. ǧ ȏȆȂǽ - Source  

ii. ǧ ȎȔȐǻ - Queue  

iii. O  ȒȔȌȃȔȀȒȓǽȑ - Combiner  

iv. ǯ ȃȈȀȖȘȐȈȒȓǽȑ - Separator  

v. H ȋȄȓȀȕȎȐȈȉǽ ȓȀȈȌǾȀ ð Conveyor  or Merge Sort  

vi. ǳȀ ȐǻȕȈȀ ð Racks 

vii. ǯ ȃȈȀȋȎȈȐȀȒȓǽȑ ð Dispatcher  

viii. ǯ ȖȄȈȐȈȒȓǽȑ ð Operator  

ix. ǯ ȀȌȄȊȉȔȒȓǽȐȀȑ ð Elevator  

x. O ȋȄȓȀȕȎȐǼȀȑ ð ASRS Vehicle 

xi. ǧ ǼȍȎȃȎȑ- Sink 

ǡȏț ȓȈȑ ȏȀȐȀȏǻȌȘ ȉȀȓȆȂȎȐǾȄȑ ȉǻȏȎȈȀ ȀȌȓȈȉȄǾȋȄȌȀ ȇȄȘȐȎȜȌȓȀȈ Șȑ Fixed 

Resources ȉȀȈ ȉǻȏȎȈȀ ǻȊȊȀ Șȑ Task Executers . ǳȀ Fixed Resources, ȁǻȒȄȈ ȓȘȌ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉȝȌ ȓȎȔȑ, ȉȀȇȎȐǾȅȎȔȌ ȓȆ ȊȎȂȈȉǽ ȉȊǽȒȆȑ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ 

(flowitems ) ȏȎȔ ȄȈȒǼȐȖȎȌȓȀȈ ȏȐȎȑ ȄȏȄȍȄȐȂȀȒǾȀ ȒȄ ȀȔȓǻ, ȄȉȓȄȊȎȜȌ ȓȆȌ ȄȉǻȒȓȎȓȄ 

ȄȏȄȍȄȐȂȀȒǾȀ ȉȀȈ ȉȀȇȎȐǾȅȎȔȌ ȓȆȌ ǼȍȎȃȎ ȓȎȔ ȄȏȄȍȄȐȂȀȒȋǼȌȎȔ ȏȊǼȎȌ ȀȌȓȈȉȄȈȋǼȌȎȔ. ǳȀ 

Task Executers  ȃȐȎȔȌ ȄȏȈȉȎȔȐȈȉǻ Șȑ ȏȐȎȑ ȓȀ Fixed Resources, ȄȉȓȄȊȝȌȓȀȑ ȉȔȐǾȘȑ 

ȋȄȓȀȕȎȐǼȑ ȉȀȈ ȕȎȐȓȎȄȉȕȎȐȓȝȒȄȈȑ ȋȄȓȀȍȜ ȃȜȎ ǽ ȏȄȐȈȒȒțȓȄȐȘȌ Fixed Resources . 

ǲȓȎȌ ȏȀȐȀȉǻȓȘ ȏǾȌȀȉȀ ȕȀǾȌȄȓȀȈ Ȇ ȉȀȓȆȂȎȐǾȀ țȏȎȔ ȀȌǽȉȄȈ ȉǻȇȄ ȄǾȃȎȑ ȀȌȓȈȉȄȈȋǼȌȎȔ 

Ȁȏț ȓȀ ȏȀȐȀȏǻȌȘ: 

FIXED RESOURCES TASK EXECUTERS 

ǰȆȂǽ ǤȈȀȋȎȈȐȀȒȓǽȑ 

ǯȔȐǻ ǶȄȈȐȈȒȓǽȑ 

ǲȔȌȃȔȀȒȓǽȑ ǡȌȄȊȉȔȒȓǽȐȀȑ 

ǤȈȀȖȘȐȈȒȓǽȑ ǬȄȓȀȕȎȐǼȀȑ 

ǬȄȓȀȕȎȐȈȉǽ ȓȀȈȌǾȀ  

ǱǻȕȈȀ  
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ǚȍȎȃȎȑ  
ǰǾȌȀȉȀȑ  2.2- 1: ǤȈȀȖȘȐȈȒȋțȑ ǡȌȓȈȉȄȈȋǼȌȘȌ ȒȓȎ FlexSim 

ǲȓȆ ȒȔȌǼȖȄȈȀ ȇȀ   ȏȄȐȈȂȐȀȕȎȜȌ ȎȈ ȏȀȐȀȏǻȌȘ 10 ȉȀȓȆȂȎȐǾȄȑ ȀȌȓȈȉȄȈȋǼȌȘȌ ȉȀȈ ȓȀ 

ȁȀȒȈȉǻ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȎȔȑ. 

2.2.1 FIXED RESOURCES 
 

 

ǰǧǣǧ 
 

ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȏȀȐǻȂȄȈ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ ȏȎȔ ȓȀȍȈȃȄȜȎȔȌ ȒȓȎ ȋȎȌȓǼȊȎ. 

ǳȀ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ ȋȏȎȐȄǾ ȌȀ ȄǾȌȀȈ carton , totes , boxes , cans  ȀȊȊǻ țȏȎȈȀ ǻȊȊȀ 

custom  ȀȌȓȈȉȄǾȋȄȌȀ ȄȏȈȇȔȋȄǾ Ȏ ȖȐǽȒȓȆȑ. ǪǻȇȄ ȏȆȂǽ ȒȄ ǼȌȀ ȓȐǼȍȈȋȎ ȋȏȎȐȄǾ ȌȀ 

ȏȀȐǻȂȄȈ ǼȌȀ ȄǾȃȎȑ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ, ȒȄ ȐȔȇȋț ȏȎȔ ȄǾȓȄ ȉȀȇȎȐǾȅȄȓȀȈ Ȁȏț ȉǻȏȎȈȀ 

ȒȔȌǻȐȓȆȒȆ, ȁǻȒȄȈ ȉǻȏȎȈȎȔ ȏȊǻȌȎȔ ǽ ȒȄ ȉǻȏȎȈȀ ȎȐȈȒȋǼȌȀ ȖȐȎȌȈȉǻ ȃȈȀȒȓǽȋȀȓȀ.  

 

 

 ǯǴǱǡ 
 

ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȀȏȎȇȆȉȄȜȒȄȈ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ, țȓȀȌ Ȏ ȄȏțȋȄȌȎȑ 

ȏȐȎȎȐȈȒȋțȑ ȓȎȔȑ ȃȄȌ ȄǾȌȀȈ ȀȉțȋȆ ȃȈȀȇǼȒȈȋȎȑ. ǥȍǖ ȎȐȈȒȋȎȜ ǼȖȄȈ ȒȔȋȏȄȐȈȕȎȐǻ FIFO, 

ȀȊȊǻ ȋȏȎȐȄǾ ȌȀ ȊȄȈȓȎȔȐȂȄǾ ȉȀȈ ȋȄ ȊȎȂȈȉǽ LIFO. ǥȏǾȒȆȑ ǼȖȄȈ ȃȔȌȀȓțȓȆȓȄȑ 

ȒȔȒȒȝȐȄȔȒȆȑ ȀȌȓȈȉȄȈȋǼȌȘȌ, ȉȀȇȝȑ ȉȀȈ ȃȆȋȈȎȔȐȂǾȀȑ ȏȀȐȓǾȃȀȑ (batch ) ȏȐȈȌ Ȁȏț 

ȓȆȌ ȀȏȄȊȄȔȇǼȐȘȒȆ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ. 

 

 ǲǴǭǤǴǡǲǳǧǲ  
 

ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȎȋȀȃȎȏȎȈǽȒȄȈ ȏȊǽȇȎȑ ȀȌȓȈȉȄȈȋǼȌȘȌ ȉȀȓǻ ȓȆȌ ȏȎȐȄǾȀ ȓȎȔȑ 

ȒȓȎ ȋȎȌȓǼȊȎ. ǬȏȎȐȄǾ ȄǾȓȄ ȌȀ ȄȌȝȒȄȈ ȋțȌȈȋȀ (join) ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȏȎȔ ȄȈȒǼȐȖȎȌȓȀȈ ȒȄ 

ȀȔȓțȌ ȄǾȓȄ ȌȀ ȓȀ ȏȀȉȄȓǻȐȄȈ ȀȏȊǻ (pack ) ȝȒȓȄ ȌȀ ȃȈȀȖȘȐȈȒȓȎȜȌ ȒȄ ȉǻȏȎȈȎ ǻȊȊȎ 

ȒȆȋȄǾȎ ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ. ǰȐǼȏȄȈ ȌȀ ǼȖȄȈ ȔȏȎȖȐȄȘȓȈȉǻ ȏǻȌȘ Ȁȏț ȃȜȎ ȄȈȒțȃȎȔȑ ȉȀȈ 

ȏǻȌȓȀ ȃǼȖȄȓȀȈ ȓȎȌ ȏȄȐȈǼȉȓȆ ( 1 ȓȄȋǻȖȈȎ) Ȁȏț ȓȆȌ ȏȐȝȓȆ ȄǾȒȎȃȎ ȉȀȈ ȓȀ ȏȄȐȈȄȖțȋȄȌȀ 

(ȒȓȎ ȏȊǽȇȎȑ ȏȎȔ ȎȐǾȅȄȈ Ȏ ȖȐǽȒȓȆȑ) Ȁȏț ȓȈȑ ȔȏțȊȎȈȏȄȑ ȄȈȒțȃȎȔȑ. ǳȎ ȀȌȓȈȉȄǾȋȄȌȎ 

ȍȄȉȈȌǻ ȓȘȌ ȒȔȌȃȔȀȒȋț ȓȘȌ ȄȈȒȄȐȖȎȋǼȌȘȌ ȋțȌȎ ȀȕȎȜ ǼȖȎȔȌ ȄȈȒǼȊȇȄȈ țȊȀ ȓȀ 

ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ.  
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 ǤǩǡǶǸǱǩǲǳǧǲ 
 

 

 

ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȃȈȀȖȘȐǾȒȄȈ ǼȌȀ ȀȌȓȈȉȄǾȋȄȌȎ ȐȎǽȑ ȒȄ ȏȎȊȊȀȏȊǻ ȉȎȋȋǻȓȈȀ. 

ǡȔȓț ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȄǾȓȄ ȍȄȏȀȉȄȓǻȐȎȌȓȀȑ ȓȀ ȏȄȐȈȄȖțȋȄȌȀ ȄȌțȑ ȒȜȌȇȄȓȎȔ 

ȀȌȓȈȉȄǾȋȄȌȎȔ ȐȎǽȑ ȏȎȔ ȄȈȒǼȐȖȄȓȀȈ ȒȄ ȀȔȓț (ȒȄ ȀȔȓǽ ȓȆ ȏȄȐǾȏȓȘȒȆ ȓȀ ȉȎȋȋǻȓȈȀ 

ȃȈȀȓȆȐȎȜȌ ȓȈȑ ȈȃȈțȓȆȓȄȑ ȏȎȔ ȄǾȖȀȌ țȓȀȌ ȒȔȒȉȄȔǻȒȓȆȉȀȌ ȋȀȅǾ), ȄǾȓȄ ȃȆȋȈȎȔȐȂȝȌȓȀȑ 

ȏȎȊȊȀȏȊǻ ȀȌȓǾȂȐȀȕȀ ȓȎȔ ȀȌȓȈȉȄȈȋǼȌȎȔ ȐȎǽȑ ȏȎȔ ȄȈȒǼȐȖȄȓȀȈ, (ȒȄ ȀȔȓǽ ȓȆ 

ȏȄȐǾȏȓȘȒȆ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȉȊȆȐȎȌȎȋȎȜȌ ȓȈȑ ȈȃȈțȓȆȓȄȑ ȓȎȔ ȀȌȓȈȉȄȈȋǼȌȎȔ ȏȎȔ 

ȃȈȀȈȐȄǾȓȀȈ, ȀȌȀȊȊȎǾȘȓȄȑ).    

 

 ǬǥǳǡǵǯǱǩǪǧ ǳǡǩǭǩǡ 
 

CONVEYOR 
ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȃȈȀȉȈȌȆȇȎȜȌ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ ȋǼȒȀ ȒȓȎ ȋȎȌȓǼȊȎ ȒȄ 

ȉȀȇȎȐȈȒȋǼȌȆ ȏȎȐȄǾȀ, Ȇ ȎȏȎǾȀ ȃȆȋȈȎȔȐȂȄǾȓȀȈ ȏȐȎȒȇǼȓȎȌȓȀȑ ȓȋǽȋȀȓȀ ȒȓȆ 

ȋȄȓȀȕȎȐȈȉǽ ȓȀȈȌǾȀ. ǬȏȎȐȄǾ ȌȀ ǼȖȄȈ ȏȎȊȊǼȑ ȄȈȒțȃȎȔȑ ȉȀȈ ȄȍțȃȎȔȑ ȀȊȊǻ țȊȀ ȓȀ 

ȀȌȓȈȉȄǾȋȄȌȀ ȋȏȀǾȌȎȔȌ Ȁȏț ȓȎ ǾȃȈȎ ȒȆȋȄǾȎ ȉȀȈ ȄȍǼȐȖȎȌȓȀȈ Ȁȏț ȓȎ ǾȃȈȎ1. ǬȏȎȐȄǾ ȌȀ 

ȊȄȈȓȎȔȐȂȄǾ ȄǾȓȄ ȒȘȐȄȔȓȈȉǻ (ȃȆȊ. Șȑ ȐȀȎȔȊțȃȐȎȋȎȑ țȏȎȔ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ 

ȉȈȌȎȜȌȓȀȈ ȒȓȎ ȃȈȀȇǼȒȈȋȎ ȋǽȉȎȑ ȓȎȔȑ ȎȃȄȜȎȌȓȀȑ ȏȐȎȑ ȓȆȌ ǼȍȎȃȎ) ȄǾȓȄ ȋȆ ȒȘȐȄȔȓȈȉǻ 

(ȃȆȊ. Șȑ ȋȄȓȀȕȎȐȈȉǽ ȓȀȈȌǾȀ ȎȏțȓȄ ȄǻȌ ȒȔȋȁȄǾ ȉǻȓȈ ȉȀȈ ȒȓȀȋȀȓǽȒȄȈ, țȊȀ ȓȀ 

ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ ȏȎȔ ȁȐǾȒȉȎȌȓȀȈ ȀȔȓǽ ȒȓȀȋȀȓȎȜȌ, Șȑ țȓȎȔ ȌȀ ȊȔȇȄǾ ȓȎ ȇǼȋȀ ȏȎȔ 

ȓȆȌ ǼȉȀȌȄ ȌȀ ȒȓȀȋȀȓǽȒȄȈ. 

MERGE SORT 
ǰȐțȉȄȈȓȀȈ ȄȏǾȒȆȑ ȂȈȀ ȐȀȎȔȊțȃȐȎȋȎ ȋȄ ȓȈȑ Ȅȍǽȑ ȃȈȀȕȎȐȎȏȎȈǽȒȄȈȑ ȒȄ ȒȖǼȒȆ ȋȄ ȓȎȌ 

ȏȐȎȆȂȎȜȋȄȌȎ: 

¶ ǥȏȈȓȐǼȏȄȈ ȒȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ ȌȀ ȄȈȒǼȐȖȎȌȓȀȈ ȉȀȈ ȌȀ ȄȍǼȐȖȎȌȓȀȈ Ȁȏț ȏȎȊȊȀȏȊǻ 

ȒȆȋȄǾȀ2, ȎȏțȓȄ ȋȏȎȐȄǾ ȉȀȌȄǾȑ ȌȀ ǼȖȄȈ ȀȉȐȈȁǼȒȓȄȐȆ ȀȏțȃȎȒȆ ȓȆȑ ȄȉǻȒȓȎȓȄ 

ȏȐȀȂȋȀȓȈȉǽȑ ȄȂȉȀȓǻȒȓȀȒȆȑ  

¶ ǥǾȌȀȈ ȔȏȎȖȐȄȘȓȈȉǻ ȋȆ ȒȘȐȄȔȐȄȔȓȈȉțȑ. 

¶ ǲȄ ȏȄȐǾȏȓȘȒȆ ȏȎȔ ȃȄȌ ȎȐȈȒȓȄǾ ȐȆȓǻ, ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ ȏȎȔ ȄȈȒǼȐȖȎȌȓȀȈ ȒȄ 

ȀȔȓțȌ ȉȀȈ ȂȈȀ ȓȀ ȎȏȎǾȀ ȃȄȌ ȔȏǻȐȖȄȈ ȃȈȀȇǼȒȈȋȆ ǼȍȎȃȎȑ ȄȏȀȌȀȉȔȉȊȎȕȎȐȎȜȌ ȋǼȒȀ 

ȒȓȎ merge  sort ȋǼȖȐȈ ȌȀ ȂǾȌȄȈ ȃȈȀȇǼȒȈȋȆ ȉǻȏȎȈȀ ǼȍȎȃȎȑ. 

                                                   
1 ǳȎ ȒȆȋȄǾȎ ȄȈȒțȃȎȔ ȄǾȌȀȈ ȒȓȆȌ ȀȐȖǽ ȓȎȔ ȐȀȎȔȊțȃȐȎȋȎȔ, ȄȌȝ ȓȎ ȒȆȋȄǾȎ ȄȍțȃȎȔ ȄǾȌȀȈ 

ȒȓȎ ȓǼȊȎȑ ȓȎȔ ȐȀȎȔȊțȃȐȎȋȎȔ. ǳȀ ȃȜȎ ȒȆȋȄǾȀ ȃȄȌ ȓȀȔȓǾȅȎȌȓȀȈ. 
2 ǪǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ ȐȎǽȑ ȄȈȒǼȐȖȄȓȀȈ ȉȀȈ ȄȍǼȐȖȄȓȀȈ ȋǾȀ ȕȎȐǻ Ȁȏț ǼȌȀȌ ȐȀȎȔȊțȃȐȎȋȎ 

ȐȎǽȑ, Ȅȉȓțȑ ȁǼȁȀȈȀ ȉȀȈ ȀȌ ȓȎ ȄȏțȋȄȌȎ ȀȌȓȈȉȄǾȋȄȌȎ ȓȎȌ ȉȀȓȄȔȇȜȌȄȈ ȏǻȊȈ ȒȄ ȀȔȓțȌ. 
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 Ǳǡǵǩǡ 
 

 

ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȀȏȎȇȆȉȄȜȒȄȈ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ ȒȀȌ ȐǻȕȈȀ ȀȏȎȇǽȉȆȑ .ǳȎ 

ȏȊǽȇȎȑ ȉȀȈ ȓȎ ȋǼȂȄȇȎȑ ȓȘȌ ȇȔȐǾȃȘȌ ȉȀȈ ȓȘȌ ȄȏȈȏǼȃȘȌ ȉȀȇȎȐǾȅȄȓȀȈ Ȁȏț ȓȎȌ 

ȖȐǽȒȓȆ. ǥȏǾȒȆȑ Ȏ  ȖȐǽȒȓȆȑ ȋȏȎȐȄǾ ȌȀ ȉȀȇȎȐǾȒȄȈ ȓȆ ȇȔȐǾȃȀ ȉȀȈ ȓȎ ȄȏǾȏȄȃȎ ȏȎȔ ȇȀ 

ȀȏȎȇȆȉȄȔȓȄǾ ȓȎ ȉǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ ȐȎǽȑ. ǥȏǾȒȆȑ Ȁȏț ȓȎȌ ȖȐǽȒȓȆ ȉȀȇȎȐǾȅȄȓȀȈ Ȏ 

ȖȐțȌȎȑ ȏȀȐȀȋȎȌǽȑ ȉǻȇȄ ȀȌȓȈȉȄȈȋǼȌȎȔ ȐȎǽȑ ȒȓȀ ȐǻȕȈȀ. ǚȌȀ ȀȌȓȈȉȄǾȋȄȌȎ ȄǾȌȀȈ 

ȃȈȀȇǼȒȈȋȎ ȂȈȀ ǼȍȎȃȎ Ȁȏț ȓȀ ȐǻȕȈȀ ȋțȌȎ ȋȄȓǻ ȓȎ ȏǼȐȀȑ ȓȎȔ ȖȐțȌȎȔ ȏȀȐȀȋȎȌǽȑ 

ȓȎȔ.  

2.2.2 TASK EXECUTERS 
 

 

 ǤǩǡǬǯǩǱǡǲǳǧǲ 
 

ǯ ȃȈȀȋȎȈȐȀȒȓǽȑ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȄȊǼȂȖȄȈ ȉȀȈ ȌȀ ȒȔȌȓȎȌǾȅȄȈ ȋǾȀ ȎȋǻȃȀ Ȁȏț 

ȋȄȓȀȕȎȐȄǾȑ ǽ Ȁȏț ȖȄȈȐȈȒȓǼȑ. ǲȄ ȀȔȓț ǼȐȖȎȌȓȀȈ ȄȌȓȎȊǼȑ (ȏȖ. ǡȏȀȈȓǽȒȄȈȑ ȂȈȀ 

ȋȄȓȀȕȎȐǻ) Ȁȏț ȓȀ FR ȀȌȓȈȉȄǾȋȄȌȀ ȋȄ ȓȀ ȎȏȎǾȀ ȄǾȌȀȈ ȒȔȌȃȄȃȄȋǼȌȎȑ ȉȀȈ ȓȈȑ ȉȀȓȀȌǼȋȄȈ 

ȒȓȀ ȉȀȓǻȊȊȆȊȀ TE ȀȌȓȈȉȄǾȋȄȌȀ ȋȄ ȓȆȌ ȉȀȓǻȊȊȆȊȆ ȀȊȊȆȊȎȔȖǾȀ. 

 

 ǶǥǩǱǩǲǳǧǲ 
 

ǯȈ ȖȄȈȐȈȒȓǼȑ ȉȀȊȎȜȌȓȀȈ Ȁȏț ǻȊȊȀ ȀȌȓȈȉȄǾȋȄȌȀ ȂȈȀ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȉȀȓǻ ȓȆ 

ȃȈǻȐȉȄȈȀ ȄȐȂȀȒȈȝȌ setup , ȄȏȄȍȄȐȂȀȒǾȀȑ, ȄȏȈȒȉȄȔȝȌ ǽ ȀȏȊǻ ȂȈȀ ȓȆ ȋȄȓȀȕȎȐǻ 

ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ. ǰȀȐȀȋǼȌȎȔȌ ȋȄ ȓȎ ȀȌȓȈȉȄǾȋȄȌȎ ȏȎȔ ȓȎȔȑ ȉǻȊȄȒȄ ȋǼȖȐȈ ȌȀ ȓȎȔȑ 

ȀȏȎȃȄȒȋȄȜȒȄȈ. ǝȓȀȌ ȀȏȎȃȄȒȋȄȔȓȎȜȌ ȋȏȎȐȎȜȌ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȋȄ ȓȎ ȄȏțȋȄȌȎ 

ȀȌȓȈȉȄǾȋȄȌȎ ȏȎȔ ȓȎȔȑ ȉȀȊȄǾ3. ǳǼȊȎȑ Ȇ ȀȉȐȈȁǽȑ ȃȈȀȃȐȎȋǽ ȏȎȔ ȀȉȎȊȎȔȇȎȜȌ ȋȏȎȐȄǾ ȌȀ 

ȉȀȇȎȐȈȒȓȄǾ ȂȈȀ ȉǻȇȄ ȏȎȐȄǾȀ ȏȎȔ ȓȎȔȑ ȄȌȃȈȀȕǼȐȄȈ. 

 

 

 

                                                   
3 ǳȎ ȎȏȎǾȎ ȁǼȁȀȈȀ ȋȏȎȐȄǾ ȉȀȈ ȌȀ ȓȀȔȓǾȅȄȓȀȈ ȋȄ ȓȎ ȏȐȝȓȎ. 
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ǡǭǥǫǪǴǲǳǧǱǡǲ 
 

 

 

ǥǾȌȀȈ ȓȜȏȎȑ ȋȄȓȀȕȎȐǼȀ Ȏ ȎȏȎǾȎȑ ȄȉȓȄȊȄǾ ȋȄȓȀȕȎȐǼȑ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ ȒȓȆȌ 

ȉȀȓȄȜȇȔȌȒȆ òzó. ǡȔȓțȋȀȓȀ ȓȀȍȈȃȄȜȄȈ ȒȓȎ ȄȏǾȏȄȃȎ Ȁȏț ȓȎ ȎȏȎǾȎ ȏȐǼȏȄȈ ȌȀ 

ȏȀȐȀȊȆȕȇȄǾ ǽ ȌȀ ȏȀȐȀȃȎȇȄǾ ȓȎ ȀȌȓȈȉȄǾȋȄȌȎ ȐȎǽȑ. ǣȈȀ ȌȀ ȄȍȔȏȆȐȄȓǽȒȄȈ ȓȀ ȄȏțȋȄȌȀ 

ȀȌȓȈȉȄǾȋȄȌȀ ȏȐǼȏȄȈ ȌȀ ȎȊȎȉȊȆȐȝȒȄȈ ȓȆ ȋȄȓȀȕȎȐǻ ȓȘȌ ȏȐȝȓȘȌ. ǡȏț ȓȎȌ ȖȐǽȒȓȆ 

ȉȀȇȎȐǾȅȄȓȀȈ Ȏ ȀȏȀȐȀǾȓȆȓȎȑ ȖȐțȌȎȑ ȂȈȀ ȓȆ ȒȔȊȊȎȂǽ ȉȀȈ ȓȆȌ ȀȏțȇȄȒȆ ȄȌțȑ 

ȀȌȓȈȉȄȈȋǼȌȎȔ ȐȎǽȑ. 

 

ǬǥǳǡǵǯǱǥǡǲ 
 

ǰȐțȉȄȈȓȀȈ ȂȈȀ ȋȄȓȀȕȎȐȈȉț ȋǼȒȎ ȏȎȔ ȄǾȌȀȈ ȒȖȄȃȈȀȒȋǼȌȎ ȄȈȃȈȉǻ ȂȈȀ ȌȀ ȄȍȔȏȆȐȄȓȄǾ 

ȐǻȕȈȀ. ǯ ȋȄȓȀȕȎȐǼȀȑ ȉȈȌȄǾȓȀȈ ȉȀȓǻ ȋǽȉȎȑ ȃȈȀȃȐțȋȎȔ, ȉȀȈ țȓȀȌ ȕȓǻȒȄȈ ȒȓȎ 

ȄȏȈȇȔȋȆȓț ȒȆȋȄǾȎ ȀȌȔȗȝȌȄȓȀȈ ȒȓȎ ȉȀȓǻȊȊȆȊȎ ȜȗȎȑ ȂȈȀ ȌȀ ȏȀȐȀȊǻȁȄȈ ǽ ȌȀ 

ȀȏȎȇǼȒȄȈ ȉǻȏȎȈȎ ȀȌȓȈȉȄǾȋȄȌȎ ȐȎǽȑ. ǯȈ ȉȈȌǽȒȄȈȑ ȃȄȌ ȂǾȌȎȌȓȀȈ ȓȀȔȓțȖȐȎȌȀ. 

 

 ǥǮǯǤǯǲ 

 

ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȉȀȓȀȒȓȐǼȗȄȈ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ ȏȎȔ ǼȖȎȔȌ ȎȊȎȉȊȆȐȝȒȄȈ ȓȆ 

ȏȎȐȄǾȀ ȓȎȔȑ ȒȓȎ ȋȎȌȓǼȊȎ. ǝȓȀȌ ǼȌȀ ȀȌȓȈȉȄǾȋȄȌȎ ȐȎǽȑ ȄȈȒǼȊȇȄȈ ȒȄ ȋǾȀ ǼȍȎȃȎ ȃȄȌ 

ȋȏȎȐȄǾ ȌȀ ȄȏȀȌȀȉȓȆȇȄǾ ȉȀȈ  ȏȐȎȉȜȏȓȎȔȌ ȌǼȀ ȃȄȃȎȋǼȌȀ ȂȈȀ ȀȔȓț. 

ǲǴǭǤǥǲǧ ǳǸǭ ǡǭǳǩǪǥǩǬǥǭǸǭ  

ǣȈȀ ȓȀ ȏȀȐȀȏǻȌȘ ȀȌȓȈȉȄǾȋȄȌȀ Ȇ ȋȄȓȀȍȜ ȓȎȔȑ ȒȜȌȃȄȒȆ  ǼȖȄȈ ȒȉȎȏț ȓȆ ȃȆȋȈȎȔȐȂǾȀ 

ȃȈțȃȘȌ (ports ) Ȁȏț ȓȎ ǼȌȀ ȒȓȎ ǻȊȊȎ, ȝȒȓȄ ȌȀ ȋȏȎȐȎȜȌ ȌȀ ȃȈȀȉȈȌȆȇȎȜȌ ȉȀȈ ȌȀ 

ȄȏȄȍȄȐȂȀȒȓȎȜȌ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ.  

ǚȌȀ ȀȌȓȈȉȄǾȋȄȌȎ, ȀȌȄȍǻȐȓȆȓȀ ȋȄ ȓȆȌ ȉȀȓȆȂȎȐǾȀ țȏȎȔ ȀȌǽȉȄȈ, ȋȏȎȐȄǾ ȌȀ ȃǼȖȄȓȀȈ 

ȀȏȄȐȈțȐȈȒȓȎ ȀȐȈȇȋț ȒȔȌȃǼȒȄȘȌ, ȋȄ ȓȈȑ ȀȌȓǾȒȓȎȈȖȄȑ ȁǼȁȀȈȀ ȄȏȈȃȐǻȒȄȈȑ ȒȓȆ ȊȎȂȈȉǽ 

ȓȎȔ. ǯȈ ȒȔȌȃǼȒȄȈȑ ȋȄȓȀȍȜ ȓȘȌ Fixed Resources ȃȆȋȈȎȔȐȂȎȜȌ ȓȈȑ ȃȈțȃȎȔȑ 

ȋȄȓȀȕȎȐǻȑ, ȎȈ ȒȔȌȃǼȒȄȈȑ ȋȄȓȀȍȜ Fixed Resources ȉȀȈ Task Executers  ȃȆȋȈȎȔȐȂȎȜȌ 

ȃȈțȃȎȔȑ ȄȏȈȉȎȈȌȘȌǾȀȑ ȂȈȀ ȓȎȌ ȓȐțȏȎ ȏȀȐȀȊȀȁǽȑ, ȋȄȓȀȕȎȐǻȑ ȉȀȈ ȀȏțȇȄȒȆȑ ȓȘȌ 

ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ Ȁȏț ȉǻȏȎȈȎ Fixed Resource  ȒȄ ȉǻȏȎȈȎ ǻȊȊȎ. ǲȔȌȃǼȒȄȈȑ ȋȄȓȀȍȜ 

Task Executers ȂǾȌȎȌȓȀȈ ȋȄ ȒȉȎȏț ȓȎȌ ȒȔȌȓȎȌȈȒȋț ȏȎȊȊȝȌ FR ȏȎȔ ȏȐǼȏȄȈ ȌȀ 

ȄȍȔȏȆȐȄȓȆȇȎȜȌ Ȁȏț 1 ǽ ȏȄȐȈȒȒțȓȄȐȀ TE.    
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ǥȈȉțȌȀ 2.2- 1: ǡȏȄȈȉțȌȈȒȆ ǲȔȌȃǼȒȄȘȌ 

2.3 ǩǤǩǯǳǧǳǥǲ ǳǸǭ ǡǭǳǩǪǥǩǬǥǭǸǭ 
ǳȀ ȀȌȓȈȉȄǾȋȄȌȀ ȏȎȔ ȏȄȐȈȄȂȐǻȕȆȉȀȌ ȏȀȐȀȏǻȌȘ ǼȖȎȔȌ ȉǻȏȎȈȄȑ ȉȎȈȌǼȑ ȀȊȊǻ ȉȀȈ 

ȉǻȏȎȈȄȑ ȏȈȎ ȄȍȄȈȃȈȉȄȔȋǼȌȄȑ ȈȃȈțȓȆȓȄȑ (properties ). ǥȏȈȊǼȂȎȌȓȀȑ ǼȌȀ ȀȌȓȈȉȄǾȋȄȌȎ 

ȋȏȎȐȄǾ Ȏ ȖȐǽȒȓȆȑ ȌȀ ǼȖȄȈ ȏȐțȒȁȀȒȆ ȒȓȈȑ ȄȉǻȒȓȎȓȄ ȈȃȈțȓȆȓȄȑ ȓȎȔ ȏȎȔ 

ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ ȒȄ ȋȎȐȕǽ ȉȀȐȓǼȊȀȑ (tab )4.  

ǯȈ ȉȎȈȌǼȑ ȉȀȐȓǼȊȄȑ ȓȘȌ ȏȀȐȀȏǻȌȘ ȉȀȓȆȂȎȐȈȝȌ ȀȌȓȈȉȄȈȋǼȌȘȌ ȄǾȌȀȈ: 

 ǣǥǭǩǪǧ ǪǡǱǳǥǫǡ ð GENERAL TAB 
 

  

 

 

 

 

 

 

 

                                                   
4 ǳȀȔȓțȖȐȎȌȀ țȊȄȑ ȎȈ ȈȃȈțȓȆȓȄȑ ȉǻȇȄ ȀȌȓȈȉȄȈȋǼȌȎȔ ȀȊȊǻ ȉȀȈ ȎȏȎȈȄȒȃǽȏȎȓȄ ȐȔȇȋǾȒȄȈȑ 

ȋȏȎȐȎȜȌ ȌȀ ȂǾȌȎȔȌ ȀȏȄȔȇȄǾȀȑ Ȁȏț ȓȎ ȃǼȌȓȐȎ.  

ǪȀȇȎȐȈȒȋțȑ 2ȃȈǻȒȓȀȓȆȑ ȉȀȈ 

3ȃȈǻȒȓȀȓȆȑ ȀȏȄȈȉțȌȈȒȆȑ ȓȎȔ 

ȀȌȓȈȉȄȈȋǼȌȎȔ 

ǪȀȇȎȐȈȒȋțȑ ȇǼȒȆȑ, ȉȊǾȒȆȑ ȉȀȈ 

ȋȄȂǼȇȎȔȑ ȀȌȓȈȉȄȈȋǼȌȎȔ. 

ǤȈȀȖȄǾȐȈȒȆ ȄȈȒțȃȘȌ ȉȀȈ ȄȍțȃȘȌ 

ȀȌȓȈȉȄȈȋǼȌȘȌ 

ǥȈȉțȌȀ 2.3- 1: General Tab  
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 ǪǡǱǳǥǫǡ ǥǳǩǪǥǳǸǭ ð LABELS TAB 
ǯȈ ȄȓȈȉǼȓȄȑ ȋȏȎȐȎȜȌ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ Ȁȏț ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȂȈȀ ȀȏȎȇǽȉȄȔȒȆ ȉȀȈ 

ȀȌǻȉȓȆȒȆ ȃȄȃȎȋǼȌȘȌ  ȓȀ ȎȏȎǾȀ ȊȄȈȓȎȔȐȂȎȜȌ ȄǾȓȄ ȋȄȓȀȁǻȊȊȎȌȓȀȈ ȄǾȓȄ ȋǼȌȎȔȌ 

ȒȓȀȇȄȐǻ 

 

 

 

 

 

 

 

 

 

 

 ǪǡǱǳǥǫǘ ǲǳǡǳǩǲǳǩǪǧǲ ð STATISTICS TAB 
ǥȍõ ȎȐȈȒȋȎȜ ȂȈȀ ȉǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ ȓȀ ȁȀȒȈȉǻ ȒȓȀȓȈȒȓȈȉǻ ȋȄȂǼȇȆ ȏȎȔ 

ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȓȎ ôȓȐǼȍȈȋȎõ. ǰǼȐȀ Ȁȏț ȓȈȑ ȀȐȈȇȋȆȓȈȉǼȑ ȓȈȋǼȑ ȓȘȌ ȃȄȃȎȋǼȌȘȌ, 

ȏȀȐǻȂȎȌȓȀȈ ȉȀȈ ȂȐȀȕǽȋȀȓȀ. 

 

 

 

 

 

 

 

 

 

 

 

ǤȈȀȖȄǾȐȈȒȆ ǥȓȈȉȄȓȝȌ 

ǰȊǽȇȎȑ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ 

ȏȎȔ ȄȈȒǽȊȇȀȌ ȉȀȈ ȄȍǽȊȇȀȌ 

ǲȓȀȓȈȒȓȈȉǻ ȒȖȄȓȈȉǻ ȋȄ ȓȎ 

ȏȊǽȇȎȑ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ 

ȐȎǽȑ ȏȎȔ ȏȄȐȈǼȖȎȌȓȀȈ ȉȀȈ ȓȎ 

ȖȐțȌȎ ȏȀȐȀȋȎȌǽȑ ȓȎȔȑ  

ǥȈȉțȌȀ 2.3- 2: Labels Tab  

ǥȈȉțȌȀ 2.3- 3: Statistics Tab  
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ǪǡǱǳǥǫǡ ǥǭǡǴǲǬǡǳǸǭ ð TRIGGER TAB 
ǬȄ ȀȔȓǽ ȓȆ ȉȀȐȓǼȊȀ ȓȎ ȉǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ, țȓȀȌ ȓȎȔ ȒȔȋȁȄǾ ȉǻȏȎȈȎ ôȂȄȂȎȌțȑõ 

ȉȈȌȆȓȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȉǻȌȄȈ ȄȌǼȐȂȄȈȄȑ ȏȎȔ ȎȐǾȅȄȈ Ȏ ȖȐǽȒȓȆȑ.  

 

 

 

 

 

 

 

 

 

 

 

 ǪǡǱǳǥǫǡ Ǳǯǧǲ ð FLOW TAB 
ǬȄ ȀȔȓǽ ȓȆ ȉȀȐȓǼȊȀ ȂǾȌȄȓȀȈ Ȇ ȃȈȀȖȄǾȐȈȒȆ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ. ǪȀȇȎȐǾȅȄȓȀȈ Ȁȏț 

ȏȎȔ ȇȀ ȄȈȒǼȊȇȎȔȌ ȉȀȈ ȀȌ ȏȐǼȏȄȈ ȌȀ ȈȒȖȜȄȈ ȉǻȏȎȈȀ ȒȔȌȇǽȉȆ ȂȈȀ ȀȔȓț, Ȁȏț ȏȎȔ ȇȀ 

ȄȍǼȊȇȎȔȌ, ȄǻȌ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȖȄȈȐȈȒȓǽȑ ȂȈȀ ȓȆ ȋȄȓȀȕȎȐǻ ȓȎȔȑ. 

 

 

 

 

 

 

 

 

 

 

ǳȀ ȏȀȐȀȏǻȌȘ ȀȌȓȈȉȄǾȋȄȌȀ ȉǻȌȎȔȌ ȀȌǻ ȏȄȐǾȏȓȘȒȆ ȖȐǽȒȆ ȉȀȈ ȄȈȃȈȉȝȌ ȉȀȐȓȄȊȝȌ, ȎȈ 

ȒȆȋȀȌȓȈȉțȓȄȐȄȑ Ȁȏț ȓȈȑ ȎȏȎǾȄȑ ȄǾȌȀȈ: 

ǥǾȃȆ ȂȄȂȎȌțȓȘȌ: 

ǪȀȓǻ ȓȆȌ ȄȏȀȌȀȕȎȐǻ ȓȎȔ 

ȋȎȌȓǼȊȎȔ (reset) 

ǪȀȓǻ ȓȆ ȊǽȗȆ ȋȆȌȜȋȀȓȎȑ 

ǪȀȓǻ ȓȆȌ ȄǾȒȎȃȎ 

ȀȌȓȈȉȄȈȋǼȌȎȔ ȐȎǽȑ 

ǪȀȓǻ ȓȆȌ ǼȍȎȃȎ 

ȀȌȓȈȉȄȈȋǼȌȎȔ ȐȎǽȑ 

ǲȄ ȂȄȂȎȌțȑ țȏȘȑ ȎȐȈȒȓȄǾ 

Ȁȏț ȓȎȌ ȖȐǽȒȓȆ ȐȆȓǻ ȋȄ 

ȖȐǽȒȆ ȉȝȃȈȉȀ 

ǰțȐȓȀ ȄȍțȃȎȔ ȉȀȈ 

ȄȏȈȊȎȂǽ ȖȐǽȒȆȑ 

ȖȄȈȐȈȒȓǽ 

ǰțȐȓȀ ȉȀȈ ȒȔȌȇǽȉȆ 

ȄȈȒțȃȎȔ 

ǥȈȉțȌȀ 2.3- 4: Triggers Tab  

ǥȈȉțȌȀ 2.3- 5: Flow Tab  
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 ǰǧǣǧ  
 

 

 

 

 

 

 

 

 

 ǯǴǱǡ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ǲǴǭǤǴǡǲǳǧǲ/  ǤǩǡǶǸǱǩǲǳǧǲ 
 

 

 

ǳȐțȏȎȑ ǘȕȈȍȆȑ 

ȉȀȈ ȉȀȇȎȐȈȒȋțȑ 

ȋȎȐȕǽȑ 

ȀȌȓȈȉȄȈȋǼȌȎȔ ȐȎǽȑ 

ǱȔȇȋǾȒȄȈȑ ȓȐțȏȎȔ 

ǻȕȈȍȆȑ 

ǬǼȂȈȒȓȎ 

ȏȄȐȈȄȖțȋȄȌȎ ȉȀȈ 

ȊȎȂȈȉǽ LIFO 

ǲȔȊȊȎȂǽ ȏȀȐȓǾȃȀȑ 

ȏȐȈȌ ȓȆȌ 

ȀȏȄȊȄȔȇǼȐȘȒȆ 

ǯȏȓȈȉǽ 

ȀȌȀȏȀȐǻȒȓȀȒȆ 

ȓȆȑ ȓȎȏȎȇǼȓȆȒȆȑ 

ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ 

ȐȎǽȑ 

ǥȈȉțȌȀ 2.3- 6: ǩȃȈțȓȆȓȄȑ ǰȆȂǽȑ 

ǥȈȉțȌȀ 2.3- 7: ǩȃȈțȓȆȓȄȑ ǯȔȐǻȑ 
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 ǲǴǭǤǴǡǲǳǧǲ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ǪȀȇȎȐȈȒȋțȑ ȖȐțȌȎȔ 

set up  ȉȀȈ 

ȃȔȌȀȓțȓȆȓȀ 

ȃǼȒȋȄȔȒȆȑ ȖȄȈȐȈȒȓǽ 

ǪȀȇȎȐȈȒȋțȑ ȖȐțȌȎȔ 

ȃȈȄȐȂȀȒǾȀȑ ȉȀȈ 

ȃȔȌȀȓțȓȆȓȀ 

ȃǼȒȋȄȔȒȆȑ ȖȄȈȐȈȒȓǽ 

ǥȏȈȊȎȂǽ ȄǾȃȎȔȑ 

ȒȔȌȃȔȀȒȋȎȜ 

(pack , join  ǽ 

batch )  

ǰȊǽȇȎȑ ȓȄȋȀȖǾȘȌ 

ȏȎȔ ȀȏȀȈȓȎȜȌȓȀȈ 

ȀȌǻ ȄǾȒȎȃȎ  

ǥȈȉțȌȀ 2.3- 10: ǤȔȌȀȓțȓȆȓȄȑ 
ǲȔȌȃȔȀȒȋȎȜ 

ǥȈȉțȌȀ 2.3- 9: ǩȃȈțȓȆȓȄȑ ǲȔȌȃȔȀȒȓǽ 
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ǤǩǡǶǸǱǩǲǳǧǲ 
 

 

 

ǥȈȉțȌȀ 2.3- 12: ǥǾȃȆ ȃȈȀȖȘȐȈȒȓǽ 

 

ǬǥǳǡǵǯǱǩǪǧ ǳǡǩǭǩǡ (CONVEYOR/ MERGE SORT) 
 

  

 

 

 

 

 

 

Ǳǡǵǩǡ 
 

ǪȀȇȎȐȈȒȋțȑ 

ȓȜȏȎȔ ȉȀȈ 

ȈȃȈȎȓǽȓȘȌ 

ȃȈȀȖȘȐȈȒȋȎȜ  

ǥȈȉțȌȀ 2.3- 11: ǩȃȈțȓȆȓȄȑ ǤȈȀȖȘȐȈȒȓǽ 

ǥȈȉțȌȀ 2.3- 13: ǩȃȈțȓȆȓȄȑ ǬȄȓȀȕȎȐȈȉǽȑ ǳȀȈȌǾȀȑ 

ǪȀȇȎȐȈȒȋțȑ 

ȃȈȀȒȓǻȒȄȘȌ 

ȓȋȆȋǻȓȘȌ 

ȓȀȈȌǾȀȑ  
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ǤǩǡǬǯǩǱǡǲǳǧǲ 
 

 

 

 

 

 

ǬǼȂȈȒȓȆ 

ȏȎȒțȓȆȓȀ ȉȀȈ 

ȓȐțȏȎȑ 

ȓȎȏȎȇǼȓȆȒȆȑ 

ȒȓȀ ȄȏǾȏȄȃȀ 

ȓȘȌ ȐȀȕȈȝȌ  

ǥȊǻȖȈȒȓȎȑ 

ȖȐțȌȎȑ 

ȏȀȐȀȋȎȌǽȑ  

ǳȐțȏȎȑ ȉȀȈ 

ȏȐȎȓȄȐȀȈțȓȆȓȀ  

ȃȈȀȋȎȈȐȀȒȋȎȜ 

ȄȐȂȀȒȈȝȌ 

ǥȈȉțȌȀ 2.3- 14: ǩȃȈțȓȆȓȄȑ ǱȀȕȈȝȌ 

ǥȈȉțȌȀ 2.3- 15: ǩȃȈțȓȆȓȄȑ ǤȈȀȋȎȈȐȀȒȓǽ 
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ǶǥǩǱǩǲǳǧǲ / ǡǭǥǫǪǴǲǳǧǱǡǲ/ǬǥǳǡǵǯǱǥǡǲ 

2.4 ǲǴǭǯǷǩǦǯǭǳǡǲ ǣǩǡ ǳǡ ǡǭǳǩǪǥǩǬǥǭǡ 
ǲȔȌȎȗǾȅȎȌȓȀȑ,  

¶ ȓȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȏȎȔ ȕǼȐȄȈ ȉǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ FR ǽ TE, 

¶  Ȇ ȊȎȂȈȉǽ ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȓȎȔ ȏȐȎȒȇǼȒȄȈ Ȏ ȖȐǽȒȓȆȑ ȒȄ ȉǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ FR ǽ 

TE 

¶  ȎȈ ȒȔȌȃǼȒȄȈȑ ȋȄȓȀȍȜ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ FR ȉȀȈ TE  

ȉȀȇȎȐǾȅȎȔȌ ȓȆȌ ȏȎȐȄǾȀ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ ȏȎȔ ȃȈǼȐȖȎȌȓȀȈ Ȁȏț ȓȎ ȋȎȌȓǼȊȎ. 

ǳȎ  ȀȌȓȈȉȄǾȋȄȌȎ ȐȎǽȑ (flowitem ) ȋȏȎȐȄǾ ȌȀ ȄȈȒǼȊȇȄȈ, ȋȄ ȓȆ ȁȎǽȇȄȈȀ ȄȌțȑ TE 

ȀȌȓȈȉȄȈȋǼȌȎȔ, ȒȄ ǼȌȀ FR ȀȌȓȈȉȄǾȋȄȌȎ. ǥȉȄǾ ȇȀ ȄȏȄȍȄȐȂȀȒȓȄǾ țȏȘȑ ǼȖȄȈ ȉȀȇȎȐȈȒȓȄǾ, ȉȀȈ 

ȇȀ ȄȍǼȊȇȄȈ Ȁȏț ȓȆȌ ȉȀȓǻȊȊȆȊȆ ǼȍȎȃȎ, ȏȆȂȀǾȌȎȌȓȀȑ ȒȄ ǻȊȊȎ FR ȀȌȓȈȉȄǾȋȄȌȎ (ȋȄ ǽ 

ȖȘȐǾȑ ȖȐǽȒȆ TE ȀȌȓȈȉȄȈȋǼȌȎȔ) ȉȀȈ ȄȏȀȌȀȊȀȋȁǻȌȎȌȓȀȑ ȓȆ ȃȈȀȃȈȉȀȒǾȀ. 

ǰȐǼȏȄȈ ȌȀ ȒȆȋȄȈȘȇȄǾ țȓȈ ȉȀȓǻ ȓȆȌ ȄȏȄȍȄȐȂȀȒǾȀ  ȓȎȔ flowitem  ȒȓȎ FR ȀȌȓȈȉȄǾȋȄȌȎ 

ȉǻȏȎȈȎ çȂȄȂȎȌțȑè (ȄǾȒȎȃȎȑ ð ǼȍȎȃȎȑ flowitem , ȉǻȏȎȈȎ ȋǽȌȔȋȀ ȉȊȏ.) ȋȏȎȐȄǾ ȌȀ 

ȏȔȐȎȃȎȓǽȒȄȈ (trigger ) ȓȆȌ ȄȉȓǼȊȄȒȆ ȄȏȈȏȊǼȎȌ ȉȝȃȈȉȀ ȏȎȔ ȄǾȓȄ ȋȏȎȐȄǾ ȂȈȀ 

ȏȀȐǻȃȄȈȂȋȀ ȌȀ ȀȏȎȇȆȉȄȜȒȄȈ ȉǻȏȎȈȀ ȄȏȈȏȊǼȎȌ ȃȄȃȎȋǼȌȀ ǽ ȌȀ ȄȏȆȐȄǻȒȄȈ ȓȆ ȏȎȐȄǾȀ 

ȏȎȔ ȇȀ ȀȉȎȊȎȔȇǽȒȄȈ ȓȎ flowitem .  

ǬǼȂȈȒȓȎ 

ȏȊǽȇȎȑ 

ȋȄȓȀȕȄȐțȋȄȌ

ȘȌ ȓȄȋȀȖǾȘȌ, 

ȋǼȂȈȒȓȆ. 

ȓȀȖȜȓȆȓȀ ȉȀȈ 

ȄȏȈȓǻȖȔȌȒȆ/ 

ȄȏȈȁȐǻȃȔȌȒȆ 
ǶȐțȌȎȈ 

ȕȎȐȓȎȄȉȕțȐȓȘȒȆȑ 

ǤȔȌȀȓțȓȆȓȄȑ 

ȃȈȀȖȄǾȐȈȒȆȑ 

ȓȘȌ 

ȄȐȂȀȒȈȝȌ 

ȏȎȔ ǼȖȎȔȌ 

ȀȌȀȓȄȇȄǾ, ȒȄ 

ȏȄȐǾȏȓȘȒȆ 

ȏȎȔ ȃȄȌ 

ȔȏǻȐȖȄȈ 

ȃȈȀȋȎȈȐȀȒȓǽȑ 

ǥȈȉțȌȀ 2.3- 16: ǩȃȈțȓȆȓȄȑ ǡȌȓȈȉȄȈȋǼȌȘȌ Task Executer  
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ǥȈȉțȌȀ 2.4- 1: ǲȔȋȏȄȐȈȕȎȐǻ ȀȌȓȈȉȄȈȋǼȌȎȔ ȐȎǽȑ ȋǼȒȀ ȒȄ ǼȌȀ FR ȀȌȓȈȉȄǾȋȄȌȎ 

2.5 ǥǱǣǡǫǥǩǡ ǲǳǯ FLEXSIM 
ǰȀȐȀȉǻȓȘ ȀȌȀȕǼȐȎȌȓȀȈ ȉǻȏȎȈȀ Ȁȏț ȓȀ ȄȐȂȀȊȄǾȀ ȏȎȔ ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȀ ȒȓȎ 

ȏȐțȂȐȀȋȋȀ ȉȀȈ ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȀȌ ȂȈȀ ȓȆȌ ȃȆȋȈȎȔȐȂǾȀ ȓȎȔ ȋȎȌȓǼȊȎȔ. 

ǫǩǲǳǥǲ ǥǰǩǫǯǣǸǭ-  PICK LISTS 
ǰȐțȉȄȈȓȀȈ ȂȈȀ ȊǾȒȓȄȑ ȋȄ ǽȃȆ ȂȐȀȋȋǼȌȎ ȉȝȃȈȉȀ, ȒȓȆ ȂȊȝȒȒȀ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈȄǾ ȓȎ 

FlexSim, Ȁȏț ȓȈȑ ȎȏȎǾȄȑ ȋȏȎȐȄǾ ȌȀ ȄȏȈȊǼȂȄȓȀȈ ȉǻȇȄ ȕȎȐǻ Ȇ ȉȀȓǻȊȊȆȊȆ ȒȓȈȑ ȈȃȈțȓȆȓȄȑ 

ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ țȏȘȑ ǼȖȄȈ ȀȌȀȕȄȐȇȄǾ ȏȀȐȀȏǻȌȘ. ǲȄ ȉǻȇȄ ȏȄȐǾȏȓȘȒȆ Ȏ ȉȝȃȈȉȀȑ 

ȏȎȔ ȕǼȐȎȔȌ ȋȏȎȐȄǾ ȌȀ ȏȀȐȀȋȄȓȐȎȏȎȈȆȇȄǾ ǽ ȉȀȈ ȌȀ ȂȐȀȕȄǾ ȀȏȄȔȇȄǾȀȑ Ȁȏț ȓȎ ȉȜȐȈȎ 

ȃǼȌȓȐȎ ȓȎȔ ȋȎȌȓǼȊȎȔ, (ȃȐȀȒȓȆȐȈțȓȆȓȀ ȏȎȔ ȀȏȀȈȓȄǾ ȋȄȂȀȊȜȓȄȐȆ ȄȍȎȈȉȄǾȘȒȆ ȋȄ ȓȎ 

ȏȐțȂȐȀȋȋȀ).  

 

 

 

 

 

 

 

 

 

ǥȈȉțȌȀ 2.5- 1: Pick List 
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 ǰǩǭǡǪǥǲ ð TABLES 
ǶȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȓȆȌ ȀȏȎȇǽȉȄȔȒȆ ȒȓȀȓȈȉȝȌ ǽ ȃȔȌȀȋȈȉȝȌ ȃȄȃȎȋǼȌȘȌ. 

ǬȏȎȐȎȜȌ ȌȀ ȀȌȓȀȊȊǻȒȒȎȔȌ ȏȊȆȐȎȕȎȐǾȀ ȋȄ ȉǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ ȀȋȕǾȃȐȎȋȀ. ǧ 

ȄȈȒȀȂȘȂǽ ȓȎȔȑ ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȀȏȄȔȇȄǾȀȑ ȉȀȈ ȋȄ ȓȆ ȖȐǽȒȆ excel . 

 

 

 

 

 

 

 

 

 

 

2.5.1.1 ǥǱǣǡǫǥǩǯ ǥǫǥǣǶǯǴ ǰǱǯǲǯǬǯǩǸǲǥǸǭ ð SIMULATION 

EXPERIMENT CONTROL 

ǬȄ ȀȔȓț ȓȎ ȄȐȂȀȊȄǾȎ ȏȐȎȒȕǼȐȄȓȀȈ Ȇ ȃȔȌȀȓțȓȆȓȀ ȌȀ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȓȎ ȋȎȌȓǼȊȎ ȂȈȀ 

ȏȐȎȒȎȋȎǾȘȒȆ ȃȈȀȕȎȐȄȓȈȉȝȌ ȒȄȌȀȐǾȘȌ, țȏȘȑ ȀȔȓǻ ȎȐǾȅȎȌȓȀȈ Ȁȏț ȓȎȌ ȖȐǽȒȓȆ. ǣȈȀ 

ȓȀ ȒȄȌǻȐȈȀ ȋȏȎȐȎȜȌ ȌȀ ȎȐȈȒȓȎȜȌ: 

¶ ǧ ȃȈǻȐȉȄȈȀ ȓȎȔȑ 

¶ ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȄȏȀȌȀȊǽȗȄȘȌ 

ǝȌȎȋȀ ȉȀȈ 

ȃȈȀȒȓǻȒȄȈȑ 

ȓȎȔ ȏǾȌȀȉȀ 

ǳȈȋǼȑ ȓȎȔ 

ȏǾȌȀȉȀ.  

ǬȏȎȐȎȜȌ ȌȀ 

ȄǾȌȀȈ ȄǾȓȄ 

ȀȐȈȇȋȎǾ ȄǾȓȄ 

ȉȄǾȋȄȌȎ 

ǤȈǻȐȉȄȈȀ 

ȒȄȌȀȐǾȎȔ 

ǰȊǽȇȎȑ 

ȄȏȀȌȀȊǽȗȄȘȌ 

ȉȀȈ ȒȄȌȀȐǾȘȌ 

ǬȄȓȀȁȊȆȓǼȑ 

ȉȀȈ ȎȈ ȓȈȋǼȑ 

ȓȎȔȑ 

ǥȈȉțȌȀ 2.5- 3: Tab ȄȊǼȂȖȎȔ ȏȄȈȐȀȋǻȓȘȌ ȏȐȎȒȎȋȎǾȘȒȆȑ 

ǥȈȉțȌȀ 2.5- 2: ǰǾȌȀȉȀȑ 
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¶ ǯȈ ȋȄȓȀȁȊȆȓǼȑ ȉȀȈ ȎȈ ȓȈȋǼȑ ȏȎȔ ȏȀǾȐȌȎȔȌ.5 

ǳȀ ȀȏȎȓȄȊǼȒȋȀȓȀ Ȁȏț ȉǻȇȄ ȒȄȌǻȐȈȎ ȀȌȀȕǼȐȎȌȓȀȈ ȒȓȀ ǬǼȓȐȀ ǡȏțȃȎȒȆȑ ð 

(Performance  Measures), țȏȘȑ ȀȔȓǻ ȎȐǾȅȎȌȓȀȈ Ȁȏț ȓȎ ǾȃȈȎ ȄȐȂȀȊȄǾȎ. ǰȐțȉȄȈȓȀȈ 

ȎȔȒȈȀȒȓȈȉǻ ȂȈȀ ȒȓȀȓȈȒȓȈȉǻ ȒȓȎȈȖȄǾȀ ȒȆȋȄǾȘȌ ȏȎȔ ȋȄȊȄȓȝȌȓȀȈ ȂȈȀ ȓȀ ȃȈȀȕȎȐȄȓȈȉǻ 

ȒȄȌǻȐȈȀ. ǳȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȀȏȎȇȆȉȄȜȎȌȓȀȈ ȉȀȈ ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȀ ȂȈȀ ȄȏȄȍȄȐȂȀȒǾȀ. 

 

 

 

 

 

 

2.5.1.2  ǤǩǡǣǱǡǬǬǡǳǡ ð FLEXSIM CHART 
 

ǥȏȈȊȎȂǽ ȏȎȔ țȓȀȌ ȄǾȌȀȈ ȄȌȄȐȂȎȏȎȈȆȋǼȌȆ ȒȓȆ ȃȈǻȐȉȄȈȀ  ȓȎȔ ôȓȐȄȍǾȋȀȓȎȑõ ȓȎȔ 

ȋȎȌȓǼȊȎȔ ȃȆȋȈȎȔȐȂȄǾ ȁǻȒȆ ȃȄȃȎȋǼȌȘȌ țȏȎȔ ȏȄȐȈǼȖȎȌȓȀȈ: 

¶ ǯȈ ȉȈȌǽȒȄȈȑ țȊȘȌ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ (Movement  Table ) 

¶ ǳȆȌ ȉȀȓǻȒȓȀȒȆ ȏȎȔ ȁȐǾȒȉȄȓȀȈ ȉǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ ȉǻȇȄ ȒȓȈȂȋǽ (State  Table ) 

¶ ǳȀ ȒȓȀȓȈȒȓȈȉǻ ȋȄȂǼȇȆ țȊȘȌ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ 

¶ ǧ ȃȔȌȀȓțȓȆȓȀ ȀȌȓȈȏȀȐȀȁȎȊǽȑ ȓȘȌ ȒȓȀȓȈȒȓȈȉȝȌ ȃȈȀȕȎȐȄȓȈȉȝȌ ȀȌȓȈȉȄȈȋǼȌȘȌ 

                                                   
5 ǳȎ ȋǼȂȈȒȓȎ ȏȊǽȇȎȑ ȋȄȓȀȁȊȆȓȝȌ ȒȓȆȌ ȏȀȐȎȜȒȀ ǼȉȃȎȒȆ ȄǾȌȀȈ 10, ȄȌȝ ȓȎ ȏȊǽȇȎȑ ȓȘȌ 

ȃȈȀȕȎȐȄȓȈȉȝȌ ȓȈȋȝȌ ȏȎȔ ȋȏȎȐȎȜȌ ȌȀ ȊǻȁȎȔȌ ȄǾȌȀȈ ȀȏȄȐȈțȐȈȒȓȎ. 

ǡȌȓȈȉȄǾȋȄȌȎ ȓȎ 

ȎȏȎǾȎ ȕǼȐȄȈ 

ȓȎ ȋǼȓȐȎ, ȉȀȈ 

ȓȎ ȀȌȓǾȒȓȎȈȖȎ 

ȋǼȓȐȎ 

ȀȏțȃȎȒȆȑ 

ǥȈȉțȌȀ 2.5- 4: Tab ȊǽȗȆȑ ȀȏȎȓȄȊȄȒȋǻȓȘȌ ȏȄȈȐȀȋǻȓȘȌ ȏȐȎȒȎȋȎǾȘȒȆȑ 
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¶ ǧ ȃȔȌȀȓțȓȆȓȀ ȀȏȄȔȇȄǾȀȑ ȃȆȋȈȎȔȐȂǾȀȑ ȃȈȀȂȐȀȋȋǻȓȘȌ ȉȀȈ ȀȌȀȕȎȐȝȌ 

 

ǥȈȉțȌȀ 2.5- 6: ǥȏȈȊȎȂǼȑ ǪȀȓǻȐȓȈȒȆȑ ǡȌȀȕȎȐǻȑ 

ǯȈ ȀȌȀȕȎȐǼȑ ȏȎȔ ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȓȎ ȏȀȐȀȏǻȌȘ ȄȐȂȀȊȄǾȎ ȄǾȌȀȈ: 

¶ Summary  Report : ǤǾȌȄȈ ȓȀ ȁȀȒȈȉǻ ȒȓȀȓȈȒȓȈȉǻ ȋȄȂǼȇȆ (ȏ.Ȗ. ȓȐǼȖȎȌ 

ȏȄȐȈȄȖțȋȄȌȎ, ȏȊǽȇȎȑ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ ȏȎȔ ȄȈȒǽȊȇȀȌ ȉȀȈ ȄȍǽȊȇȀȌ) Ȁȏț 

ȉǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ. 

ǡȏȎȓȄȊǼȒȋȀȓȀ 

ȀȌǻ ȒȄȌǻȐȈȎ ȉȀȈ 

ȄȏȀȌǻȊȆȗȆ ȂȈȀ 

ȉǻȇȄ ȋǼȓȐȎ 

ȀȏțȃȎȒȆȑ 

ǲȔȂȉȄȌȓȐȘȓȈȉǻ 

ȀȏȎȓȄȊǼȒȋȀȓȀ 

ȀȌǻ ȒȄȌǻȐȈȎ ȉȀȈ 

ȄȏȀȌǻȊȆȗȆ ȂȈȀ 

ȉǻȇȄ ȋǼȓȐȎ 

ȀȏțȃȎȒȆȑ 

ǤȔȌȀȓțȓȆȓȀ 

ȃȆȋȈȎȔȐȂǾȀȑ 

ȀȌȀȕȎȐǻȑ 

ȒȔȌȎȊȈȉȝȌ  

ȀȏȎȓȄȊȄȒȋǻȓȘȌ 

ǥȈȉțȌȀ 2.5- 5: ǡȏȎȓȄȊǼȒȋȀȓȀ ǰȐȎȒȎȋȎǾȘȒȆȑ 
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¶ State  Report : ǤȄǾȖȌȄȈ ȓȎ ȏȎȒȎȒȓț ȓȎȔ ȖȐțȌȎȔ ȏȎȔ ȏǼȐȀȒȄ ȉǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ 

ȒȄ ȋǾȀ ȉȀȓǻȒȓȀȒȆ 

¶ Object  Comparison  Chart : ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȓȆ ȃȆȋȈȎȔȐȂǾȀ 

ȂȐȀȕȆȋǻȓȘȌ, țȏȎȔ ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ ȒȄ ȀȌȓȈȏȀȐȀȁȎȊǽ ȓȀ ȒȓȀȓȈȒȓȈȉǻ 

ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȘȌ ȄȉǻȒȓȎȓȄ ȄȏȈȊȄȂȋǼȌȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ. 

¶ Time Plot: ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȀȌȀȏȀȐȀȒȓǽȒȄȈ ȋȄȓȀȁȊȆȓǼȑ ȒȓȈȑ ȎȏȎǾȄȑ 

ȋȀȑ ȄȌȃȈȀȕǼȐȄȈ Ȇ ȏȎȐȄǾȀ ȋȄ ȓȎ ȏǼȐȀȒȋȀ ȓȎȔ ȖȐțȌȎȔ. 

¶ Financial  Report : ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȌȀ ȄȈȒǻȂȄȈ ȎȈȉȎȌȎȋȈȉǼȑ ȏȊȆȐȎȕȎȐǾȄȑ 

ȒȖȄȓȈȉǻ ȋȄ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ, ȝȒȓȄ ȌȀ ȋȏȎȐȎȜȌ ȌȀ ȋȄȓȀȓȐǼȏȎȔȌ ȓȀ ȀȐȈȇȋȆȓȈȉǻ 

ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȎȔ ȋȎȌȓǼȊȎȔ ȒȄ ȀȐȈȇȋȆȓȈȉǻ. 

¶ Object  Gantt  chart : ǶȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȓȆ ȃȆȋȈȎȔȐȂǾȀ ȃȈȀȂȐȀȋȋǻȓȘȌ 

Gantt , ȂȈȀ ǼȌȀ ǽ ȏȄȐȈȒȒțȓȄȐȀ ȀȌȓȈȉȄǾȋȄȌȀ.
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3.1  ǧ ǥǳǡǩǱǥǩǡ, ǧ ǥǣǪǡǳǡǲǳǡǲǧ ȉ ǳǯ 

ǰǱǯǢǫǧǬǡ 
 

ǧ ȄȐȂȀȒǾȀ ǼȖȄȈ ȒȓțȖȎ ȓȆȌ ȋȄȊǼȓȆ ȋǼȒȘ ȏȐȎȒȎȋȎǾȘȒȆȑ ȓȎȔ ȆȋȈȀȔȓȎȋȀȓȎȏȎȈȆȋǼȌȎȔ 

ȒȔȒȓǽȋȀȓȎȑ ȒȔȊȊȎȂǽȑ ȉȀȈ ȀȏȎȇǽȉȄȔȒȆȑ ȏȐȎșțȌȓȘȌ ȒȓȎ  ȉǼȌȓȐȎ ȃȈȀȌȎȋǽȑ ȓȆȑ 

ȄȓȀȈȐȄǾȀȑ Trade  Logistics, ȋȄ ȓȆ ȖȐǽȒȆ ȓȎȔ ȊȎȂȈȒȋȈȉȎȜ FlexSim.  

ǧ ȄȓȀȈȐȄǾȀ ȇǼȊȄȈ ȌȀ ȄȌȓǻȍȄȈ ȒȓȈȑ ȃȐȀȒȓȆȐȈțȓȆȓȄȑ ȓȆȑ ȓȆȌ ȀȏȎȇǽȉȄȔȒȆ ȉȀȈ ȃȈȀȌȎȋǽ 

ȀȇȊȆȓȈȉȝȌ ȄȈȃȝȌ ȊȈȀȌȈȉǽȑ. ǧ ȏȀȐȎȜȒȀ ȄȂȉȀȓǻȒȓȀȒȆ ȏȎȔ ȃȈȀȇǼȓȄȈ ȄȍȔȏȆȐȄȓȄǾ 

ȏȐȎșțȌȓȀ ȎȈȉȈȀȉǽȑ ȖȐǽȒȆȑ, ȏȎȔ țȋȘȑ ȄȈȒǼȐȖȎȌȓȀȈ ȉȀȈ ȄȍǼȐȖȎȌȓȀȈ ȒȓȆ ȏȊȄȈȎȌțȓȆȓȀ 

ȓȎȔȑ ȒȄ ȄȏǾȏȄȃȎ ȒȔȒȉȄȔȀȒǾȀȑ ȏȀȊǼȓȀȑ.  

ǝȋȘȑ ȓȀ ȌǼȀ ȄǾȃȆ ȊȈȀȌȈȉǽȑ ȄȋȕȀȌǾȅȎȔȌ ȉǻȏȎȈȄȑ ȃȈȀȕȎȐȎȏȎȈǽȒȄȈȑ: 

¶ ǡȌǻȂȉȆ ȂȈȀ picking  ȓȄȋȀȖǾȘȌ: Ȁȏț ȓȎ ȉǼȌȓȐȎ ȃȈȀȌȎȋǽȑ ȓȀ ȏȐȎșțȌȓȀ 

ȉȀȓȀȊǽȂȎȔȌ ȒȓȀ ȓȄȊȈȉǻ ȒȆȋȄǾȀ ȃȈǻȇȄȒȆȑ, ȋȄ ȓȎ ȉǻȇȄ ȒȆȋȄǾȎ ȌȀ ǼȖȄȈ 

ȒȔȂȉȄȉȐȈȋǼȌȄȑ ȀȏȀȈȓǽȒȄȈȑ ȒȓȀ ȓȄȋǻȖȈȀ ȏȎȔ ȅȆȓǻ   

¶ ǬȄȂǻȊȎ ȏȊǽȇȎȑ ȒȆȋȄǾȘȌ ȃȈǻȇȄȒȆȑ: ǬȄ ȏȐȎȎȏȓȈȉǽ ȒȓȎ ǻȋȄȒȎ ȋǼȊȊȎȌ ȓȎ 

ȏȊǽȇȎȑ ȓȘȌ ȒȆȋȄǾȘȌ ȃȈȀȌȎȋǽȑ ȌȀ ȕȓǻȒȄȈ ȓȀ 90 ȉȀȈ ȋȄ ȓȈȑ ȏȀȐȀȂȂȄȊǾȄȑ Ȁȏț 

ȉȀȇǼȌȀ Ȁȏț ȀȔȓǻ ȌȀ ȀȌȀȌȄȝȌȎȌȓȀȈ ȉȀȇȆȋȄȐȈȌǻ, ȄǾȌȀȈ ȎȐȀȓǽ Ȇ ȀȌǻȂȉȆ ȂȈȀ 

ȋǾȀ ȄȂȉȀȓǻȒȓȀȒȆ ȏȎȔ ȌȀ ȋȏȎȐȄǾ ȌȀ ȀȌȓȀȏȄȍǼȊȇȄȈ  ȒȄ ȀȔȓǼȑ ȓȈȑ ȀȏȀȈȓǽȒȄȈȑ 

ȒȄ  ȂȐǽȂȎȐȎ ȉȀȈ ȀȏȎȓȄȊȄȒȋȀȓȈȉț picking .  

ǰȈȎ ȒȔȂȉȄȉȐȈȋǼȌȀ ȒȓȆ ȃȈǻȐȉȄȈȀ ȄȌțȑ ǼȓȎȔȑ ȃȈȀȉȈȌȎȜȌȓȀȈ ȒȔȌȎȊȈȉǻ 70.418 

ȃȈȀȕȎȐȄȓȈȉȎǾ ȉȘȃȈȉȎǾ, Ȅȉ ȓȘȌ ȎȏȎǾȘȌ: 

¶ ǳȆ ȇȄȐȈȌǽ ȏȄȐǾȎȃȎ (01.03- 31.08) ȃȈȀȉȈȌȎȜȌȓȀȈ 45.111 ȉȘȃȈȉȎǾ 

¶ ǳȆ ȖȄȈȋȄȐȈȌǽ ȏȄȐǾȎȃȎ (01.09- 28.02) ȃȈȀȉȈȌȎȜȌȓȀȈ 39.000 ȉȘȃȈȉȎǾ 

ǰȐȎȉȜȏȓȄȈ ȃȆȊȀȃǽ țȓȈ ȓȎ ȏȊǽȇȎȑ ȓȘȌ ȉȘȃȈȉȝȌ ȏȎȔ ȄȋȕȀȌǾȅȎȌȓȀȈ ȒȄ țȊȆ ȓȆ 

ȃȈǻȐȉȄȈȀ ȓȎȔ ȖȐțȌȎȔ ȄǾȌȀȈ 13.693. 

ǧ ABC analysis ȏȎȔ ǼȂȈȌȄ ȀȌǻȋȄȒȀ ȒȓȎ ȏȊǽȇȎȑ ȓȘȌ ȉȘȃȈȉȝȌ ȉȀȈ ȓȘȌ ȏȀȐȀȂȂȄȊȈȝȌ 

ȓȎȔȑ ǼȃȄȈȍȄ țȓȈ: 

¶ ǳȎ 31% ȓȘȌ ȉȘȃȈȉȝȌ (ȉȀȓȆȂȎȐǾȀ ǡ) ȃǾȌȄȈ ȓȎ 80% ȓȘȌ ȏȀȐȀȂȂȄȊȈȝȌ 

¶ ǳȎ 21% ȓȘȌ ȉȘȃȈȉȝȌ (ȉȀȓȆȂȎȐǾȀ Ǣ) ȃǾȌȄȈ ȓȎ 15% ȓȘȌ ȏȀȐȀȂȂȄȊȈȝȌ 

¶ ǳȎ 47% ȓȘȌ ȉȘȃȈȉȝȌ (ȉȀȓȆȂȎȐǾȀ C) ȃǾȌȄȈ ȓȎ 5% ȓȘȌ ȏȀȐȀȂȂȄȊȈȝȌ 

ǯȈ ȉȘȃȈȉȎǾ ȀȔȓȎǾ ǼȖȎȔȌ ȋȄȓȀȍȜ ȓȎȔȑ ȃȈȀȕȎȐȄȓȈȉǻ ȋȎȐȕȎȊȎȂȈȉǻ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ 

(FEDAS)6 . ǰȀȐțȊȀ ȀȔȓǻ ȄȌȓǻȒȒȎȌȓȀȈ ȒȄ 3 ȂȄȌȈȉǼȑ ȉȀȓȆȂȎȐǾȄȑ ȉȀȈ ȂȈȀ ȓȆ ȉǻȇȄ ȋǾȀ 

                                                   
6 ǯȈ ȉȘȃȈȉȎǾ FEDAS ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȓȆȌ ȄȍȀȒȕǻȊȈȒȆ ȓȘȌ ȒȔȋȕȄȐțȌȓȘȌ 

ȄȏȈȖȄȈȐǽȒȄȘȌ ȏȎȔ ȄȍȄȈȃȈȉȄȜȎȌȓȀȈ ȒȓȆ ȊȈȀȌȈȉǽ ȏȝȊȆȒȆ (retailing ) ȀȇȊȆȓȈȉȝȌ ȄȈȃȝȌ ȒȄ 

ȃȈȄȇȌǼȑ ȄȏǾȏȄȃȎ. (Anon ., n.d .) 
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ȇȄȘȐȄǾȓȀȈ ǼȌȀȑ ȋǼȒȎȑ țȂȉȎȑ ȂȈȀ ȓȎ ȉǻȇȄ ȀȌȓȈȉȄǾȋȄȌȎ. ǯȈ ȉȀȓȆȂȎȐǾȄȑ FEDAS ȏȎȔ 

ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȀȌ ȄǾȌȀȈ ȎȈ Ȅȍǽȑ: 

¶ Non - ugly  (=0) ð ò ȉȘȃȈȉȎǾ ȋȄ ȉȀȌȎȌȈȉț ȒȖǽȋȀ ò 

o ǰȊǽȇȎȑ: 68.345 

¶ Bit- ugl y (=1) ð ò ȉȘȃȈȉȎǾ ȋȄ ȄȊȀȕȐȝȑ ȎȂȉȝȃȄȑ ȒȖǽȋȀ ò 

o ǰȊǽȇȎȑ: 1.524 

¶ Ugly (=2) ð ò ȉȘȃȈȉȎǾ ȋȄ ȎȂȉȝȃȄȑ ȒȖǽȋȀ ò 

o ǰȊǽȇȎȑ: 548 

ǥǾȌȀȈ ȍȄȉǻȇȀȐȎ țȓȈ ȓȎ ȋȄȂȀȊȜȓȄȐȎ ȏȊǽȇȎȑ ȓȘȌ ȉȘȃȈȉȝȌ ȕǼȐȄȈ ȉȀȌȎȌȈȉț ȒȖǽȋȀ. 

ǥȏǾȒȆȑ ȏȐǼȏȄȈ ȌȀ ȒȆȋȄȈȘȇȄǾ țȓȈ Ȇ ȀȌȀȊȎȂǾȀ ȓȆȑ ȋȎȐȕȎȊȎȂǾȀȑ ȓȘȌ ȉȘȃȈȉȝȌ 

ȏȀȐȀȋǼȌȄȈ ǾȃȈȀ Ȁȏț ȓȎ 2010 (țȏȎȔ ǼȂȈȌȄ ȏȀȐțȋȎȈȀ ȀȍȈȎȊțȂȆȒȆ) ȀȌ ȉȀȈ Ȏ țȂȉȎȑ ȓȘȌ 

ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ ȓȆȑ ȄȏȈȖȄǾȐȆȒȆȑ ǼȖȄȈ ȋȄȓȀȁȊȆȇȄǾ Ȁȏț ȓțȓȄ. 

ǳȀ ȔȏǻȐȖȎȌȓȀ ȒȖǼȃȈȀ ȓȆȑ  ȄȏȈȖȄǾȐȆȒȆȑ (2012) ȀȕȎȐȎȜȌ ȓȆȌ ȄȍȔȏȆȐǼȓȆȒȆ ȓȘȌ 

ȏȀȐȀȉǻȓȘ ȉȀȓȀȒȓȆȋǻȓȘȌ Ȁȏț ȓȎ ȄȋȏȎȐȄȔȋȀȓȈȉț ȉǼȌȓȐȎ ȓȆȑ ǡȇǽȌȀȑ: 

¶ 40 ȉȀȓȀȒȓȆȋǻȓȘȌ ȒȓȆȌ ǥȊȊǻȃȀ 

¶ 32 ȉȀȓȀȒȓȆȋǻȓȘȌ ȒȄ ǢȎȔȊȂȀȐǾȀ, ǱȎȔȋȀȌǾȀ ȉȀȈ ǪȜȏȐȎ 

ǥȌȝ ȋǼȖȐȈ ȓȎ 2017 Ȁȏț ȓȀ 72 ȉȀȓȀȒȓǽȋȀȓȀ ȄȉȓȈȋǻ țȓȈ ȇȀ ǼȖȄȈ ǼȌȀȌ ȁȀȇȋț 

ȀȌǻȏȓȔȍȆȑ 25% ȉȀȈ ȇȀ ȕȓǻȒȄȈ ȓȄȊȈȉǻ ȒȓȀ 90 ȒȔȌȎȊȈȉǻ ȉȀȓȀȒȓǽȋȀȓȀ. ǡȌȓǾȒȓȎȈȖȀ ȋȄ 

ȓȎȌ ȀȐȈȇȋț ȓȘȌ ȉȀȓȀȒȓȆȋǻȓȘȌ ȇȀ ȀȔȍȆȇȎȜȌ ȉȀȈ ȎȈ ȀȌǻȂȉȄȑ ȂȈȀ ȀȏȎȇǽȉȄȔȒȆ 

țȏȘȑ ȕȀǾȌȄȓȀȈ ȉȀȈ Ȁȏț ȓȎȌ ȏȀȐȀȉǻȓȘ ȏǾȌȀȉȀ7: 

ǰǡǱǡǣǯǭǳǥǲ 

ǰǱǯǲ ǥǪǳǩǬǧǲǧ 

ǥǳǯǲ 2012 2013 2014 2015 2016 2017 

# 

ǪǡǳǡǲǳǧǬǡǳǸǭ 

% 

ǡǭǡǰǳǴǮǧǲ 
1,00 

 

1,05 

 

1,05 

 

1,05 

 

1,05 

 

1,05 

 
ǡǰǯǫǴǳǧ 

ǳǩǬǧ 
1,00 1,05 1,09 

 

1,14 

 

1,20 

 

1,25 

 

# SKU /ǧǬǥǱǡ % 

ǡǭǡǰǳǴǮǧǲ 
1,00 1,02 1,02 1,02 1,02 1,02 

ǡǰǯǫǴǳǧ 

ǳǩǬǧ 
1,00 1,02 1,05 1,08 1,10 1,13 

Ǭǥǲǯǲ # 

ǰǡǱǡǣǣǥǫǩǸǭ / 

ǧǬǥǱǡ 

% 

ǡǭǡǰǳǴǮǧǲ 
1,00 1,05 1,05 

 

1,05 

 

1,05 

 

1,05 

 
ǡǰǯǫǴǳǧ 

ǳǩǬǧ 
1,00 1,05 1,09 

 

1,14 

 

1,20 

 

1,25 

 

Ǭǥǲǯǲ # 

ǳǥǬǡǶǩǸǭ / 

ǧǬǥǱǡ 

% 

ǡǭǡǰǳǴǮǧǲ 
1,00 1,05 1,05 

 

1,05 

 

1,05 

 

1,05 

 
ǡǰǯǫǴǳǧ 

ǳǩǬǧ 
1,00 1,05 1,09 

 

1,14 

 

1,20 

 

1,25 

 
% 

ǡǭǡǰǳǴǮǧǲ 
1,00 1,05 1,05 

 

1,05 

 

1,05 

 

1,05 

 

                                                   
7 ǰȀȐȀȃȎȖǼȑ ȄǾȌȀȈ Ȇ ȀȜȍȆȒȆ ȓȘȌ ȉȀȓȀȒȓȆȋǻȓȘȌ ȉȀȓǻ 25% ȉȀȈ ȓȎȔ țȂȉȎȔ ȓȘȌ SKU ȉȀȓǻ 

2% ȀȌǻ ǼȓȎȑ. 
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ǰǡǱǡǣǯǭǳǥǲ 

ǰǱǯǲ ǥǪǳǩǬǧǲǧ 

ǥǳǯǲ 2012 2013 2014 2015 2016 2017 

Ǭǥǲǯǲ # 

ǪǩǢǸǳǩǸǭ / 

ǧǬǥǱǡ 

ǡǰǯǫǴǳǧ 

ǳǩǬǧ 
1,00 1,05 1,09 

 

1,14 

 

1,20 

 

1,25 

 

ǰǾȌȀȉȀȑ  3.1- 1 : ǰȊǻȌȎ ȀȜȍȆȒȆȑ țȂȉȎȔ ȄȏȈȖȄǾȐȆȒȆȑ 

ǧ ȌǼȀ ȄȂȉȀȓǻȒȓȀȒȆ ȇȀ ȄȍȔȏȆȐȄȓǽȒȄȈ ȓȎ ȉȎȋȋǻȓȈ ȓȎȔ replenishment  (ȃȆȊȀȃǽ ȓȎȔ 

ȒȔȌțȊȎȔ ȓȘȌ ȏȀȐȀȂȂȄȊȈȝȌ ȂȈȀ ȓȆȌ ȀȌȀȌǼȘȒȆ ȓȎȔ ȀȏȎȇǼȋȀȓȎȑ). ǢǻȒȄȈ ȓȆȑ 

ȀȜȍȆȒȆȑ ȓȘȌ ȃȐȀȒȓȆȐȈȎȓǽȓȘȌ țȏȘȑ ȀȌȀȕǼȐȄȓȀȈ ȏȀȐȀȏǻȌȘ, ȓȀ ȋȄȂǼȇȆ ȏȎȔ 

ȎȔȒȈȀȒȓȈȉǻ ȏȐǼȏȄȈ ȌȀ ȉȀȊȜȗȄȈ Ȇ ȌǼȀ ȄȂȉȀȓǻȒȓȀȒȆ ȄǾȌȀȈ:  

 2012 2017 

 Ǭǥǲǯ Ǭǥǣǩǲǳǯ Ǭǥǣǩǲǳǯ 

/ Ǭǥǲǯ 

ǫǯǣǯǲ 

ǡǴǮǧǲǧǲ 

 

Ǭǥǲǯ 

 

Ǭǥǣǩǲǳǯ 

 

ǰǡǱǡǣǣǥǫǩǥǲ / 

ǧǬǥǱǡ 

5.127 13.788 2,69 1,25 6.409 17.235 

ǳǥǬǡǶǩǡ / 

ǧǬǥǱǡ 

9.957 26.756 2,69 1,25 12.446 33.445 

SKUõs / ǧǬǥǱǡ 1.706 4.618 2,71 1,13 1.928 5.218 
ǰǾȌȀȉȀȑ  3.1- 2: ǥȉȓȈȋȝȋȄȌȄȑ ȀȏȀȈȓǽȒȄȈȑ Ȁȏț ȓȆ ȌǼȀ ǥȂȉȀȓǻȒȓȀȒȆ 

ǥȍȀȈȓǾȀȑ ȓȆȑ ȋȄȂǻȊȆȑ ȓȈȋǽȑ ȓȎȔ ȊțȂȎȔ ȋǼȂȈȒȓȎȔ/ȋǼȒȎȔ ȏȊǽȇȎȔȑ ȂȈȀ ȓȈȑ 

ȏȀȐȀȂȂȄȊǾȄȑ ȉȀȈ ȓȀ ȓȄȋǻȖȈȀ ȃȄȌ ȄȌȃȄǾȉȌȔȓȀȈ ȌȀ ȉȀȓȀȒȉȄȔȀȒȓȄǾ ȓȎ ȒȜȒȓȆȋȀ ȂȈȀ 

ȈȉȀȌȎȏȎǾȆȒȆ țȊȎȔ ȓȎȔ țȂȉȎȔ ȒȄ ȋǾȀ ȁǻȐȃȈȀ. ǡȏȎȓȄȊȄǾ ȂȄȌȈȉǽ ȏȐȀȉȓȈȉǽ, ȒȄ 

ȏȄȐȈȏȓȝȒȄȈȑ țȏȎȔ ȓȎ ȕȎȐȓǾȎ ȕȓǻȌȄȈ ȒȄ ȋǼȂȈȒȓȎ ȓȎ ȒȜȒȓȆȋȀ ȌȀ ȋȏȎȐȄǾ ȌȀ ȓȎ 

ȃȈȀȖȄȈȐȈȒȓȄǾ ȋȄ ȓȐȎȏȎȏȎȈǽȒȄȈȑ ȒȓȈȑ ȁǻȐȃȈȄȑ ȓȘȌ ȄȐȂȀȅȎȋǼȌȘȌ.  

ǚȓȒȈ ȄǻȌ ȇȄȘȐǽȒȎȔȋȄ țȓȈ  Ȇ ȄȂȉȀȓǻȒȓȀȒȆ ȊȄȈȓȎȔȐȂȄǾ ȋȄ ȃȜȎ ȁǻȐȃȈȄȑ ȀȌǻ ȆȋǼȐȀ ȎȈ 

ȀȌȓǾȒȓȎȈȖȄȑ ȓȈȋǼȑ ȂȈȀ ȓȎ 2017 ȃȈȀȋȎȐȕȝȌȎȌȓȀȈ ȒȓȈȑ ȏȀȐȀȉǻȓȘ: 

2017 

 Ǭǥǣǩǲǳǯ 

 

ǰǡǱǡǣǣǥǫǩǥǲ / 

ǧǬǥǱǡ 

8.618 

ǳǥǬǡǶǩǡ / 

ǧǬǥǱǡ 

16.723 

SKUõs / ǧǬǥǱǡ 5.218 
ǰǾȌȀȉȀȑ 3.1- 1: ǬȄȊȊȎȌȓȈȉǻ ǬȄȂǼȇȆ 

3.2 ǧ ǫǴǲǧ - ǳǬǧǬǡǳǡ ǳǧǲ ǥǣǪǡǳǡǲǳǡǲǧǲ 
ǣȈȀ ȓȎȌ ȒȖȄȃȈȀȒȋț ȓȆȑ ȌǼȀȑ ȄȂȉȀȓǻȒȓȀȒȆȑ Ȇ ȄȓȀȈȐȄǾȀ ȀȏȄȔȇȜȌȇȆȉȄ ȒȄ ȄȍȄȈȃȈȉȄȔȋǼȌȆ 

ȄȓȀȈȐȄǾȀ ȉȀȓȀȒȉȄȔǽȑ ȒȔȒȓȆȋǻȓȘȌ ȀȏȎȇǽȉȄȔȒȆȑ ȉȀȈ ȀȌǻȉȊȆȒȆȑ ȏȐȎșțȌȓȘȌ. 

ǪȀȓǻ ȓȎȌ ȒȖȄȃȈȀȒȋț ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ ȇȀ ȏȐǼȏȄȈ ȌȀ ȄȍȀȒȕȀȊǾȅȎȌȓȀȈ ȓȀ 

ȏȀȐȀȉǻȓȘ: 

¶ ǩȉȀȌǽ ȖȐǽȒȆ ȓȆȑ ȔȏǻȐȖȎȔȒȀȑ ȃȎȋǽȑ ȀȏȎȇǽȉȄȔȒȆȑ 

¶ ǤȔȌȀȓțȓȆȓȀ ȏȐȎȒȀȐȋȎȂǽȑ ȒȓȀ ȋȄȊȊȎȌȓȈȉǻ ȃȄȃȎȋǼȌȀ ȉȀȈ ȀȏȀȈȓǽȒȄȈȑ 
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¶ ǡȏȎȃȎȓȈȉǼȑ ȔȏȆȐȄȒǾȄȑ Ȁȏț ȏȊȄȔȐǻȑ ȉțȒȓȎȔȑ ȊȄȈȓȎȔȐȂǾȄȑ 

¶ ǡȜȍȆȒȆ ȓȆȑ ȀȏȎȃȎȓȈȉțȓȆȓȀȑ ȓȆȑ ȒȔȌȎȊȈȉǽȑ ȃȈȀȃȈȉȀȒǾȀȑ 

¶ ǰȐȎȒȀȐȋȎȒȓȈȉțȓȆȓȀȑ țȒȎȌ ȀȕȎȐǻ ȋȄȊȊȎȌȓȈȉǼȑ ȄȏȄȉȓǻȒȄȈȑ  

ȉȀȈ ȉȔȐǾȘȑ ȋȆȃȄȌȈȉǻ ȏȄȐȈȇȝȐȈȀ ȊǻȇȎȔȑ ȉȀȓǻ ȓȆȌ ȒȔȂȉǼȌȓȐȘȒȆ ȉǻȏȎȈȀȑ 

ȏȀȐȀȂȂȄȊǾȀȑ 

ǣǥǭǩǪǧ ǰǥǱǩǣǱǡǵǧ 
ǳȎ ȌǼȎ ȓȋǽȋȀ ȀȏȎȕȀȒǾȒȓȆȉȄ ȌȀ ȓȎȏȎȇȄȓȆȇȄǾ ȒȓȎ ǻȉȐȎ ȓȆȑ ȔȏǻȐȖȎȔȒȀȑ 

ȄȂȉȀȓǻȒȓȀȒȆȑ, ȝȒȓȄ ȌȀ ȋȏȎȐȄǾ ȌȀ ȄȏȄȉȓȀȇȄǾ ȄȜȉȎȊȀ ȉȀȈ ȏȐȎȑ ȓȎ ȄȍȘȓȄȐȈȉț ȓȎȔ 

ȉȓȆȐǾȎȔ.  

ǳȎ ȁȀȒȈȉț ȓȎȔ ȒȉȄȏȓȈȉț ȄǾȌȀȈ ȓȎ Ȅȍǽȑ:  

1. ǥǾȒȎȃȎȑ ȓȘȌ ȄȋȏȎȐȄȔȋǻȓȘȌ ȒȄ ȋȎȐȕǽ ȏȀȊǼȓȀȑ / ȉȈȁȘȓǾȘȌ 

2. ǳȎȏȎȇǼȓȆȒȆ ȓȄȋȀȖǾȘȌ Ȁȏț ȉǻȇȄ ȉȘȃȈȉț ȒȄ totes  

3. ǲȜȌȓȎȋȆ ȀȏȎȇǽȉȄȔȒȆ ȓȘȌ totes  

4. ǪȊǽȒȆ ȓȘȌ ȉȀȓǻȊȊȆȊȘȌ ȂȄȋǻȓȘȌ totes  Ȁȏț ȓȎȔȑ ȒȓȀȇȋȎȜ picking  ȂȈȀ ȓȆ 

ȒȔȊȊȎȂǽ ȓȘȌ ȀȏȀȐȀǾȓȆȓȘȌ ȓȄȋȀȖǾȘȌ ȂȈȀ ȉǻȇȄ ȏȀȐȀȂȂȄȊǾȀ  

ǲȓȎ ȈȒțȂȄȈȎ ȇȀ ȁȐǾȒȉȎȌȓȀȈ ȎȈ ȒȓȀȇȋȎǾ picking  ȉȀȈ ȒȔȒȉȄȔȀȒǾȀȑ ȓȘȌ ȓȄȋȀȖǾȘȌ 

(ȒȜȌȎȊȎ 5), ȉȀȇȝȑ ȉȀȈ ǼȌȀȑ ȒȓȀȇȋțȑ ȄȊǼȂȖȎȔ/ ȒȜȋȏȓȔȍȆȑ totes  (țȓȀȌ ȓȎ ȄȏȈȓȐǼȏȄȈ 

ȓȎ ȏȄȐȈȄȖțȋȄȌȎ ȓȎȔȑ) ȄȌȝ ȒȓȎ ȏȐȝȓȎ țȐȎȕȎ ȇȀ ȁȐǾȒȉȎȌȓȀȈ ȎȈ ȒȓȀȇȋȎǾ ȏȊǽȐȘȒȆȑ 

ȓȘȌ totes  (ȓȀ ȎȏȎǾȀ ȕǼȐȎȔȌ ȓȀ ȓȄȋǻȖȈȀ ȏȎȔ ȏȐțȉȄȈȓȀȈ ȌȀ ȎȃȆȂȆȇȎȜȌ ȒȓȎ picking ). 

ǯȈ ȀȏȎȇȆȉȄȔȓȈȉǼȑ ȇǼȒȄȈȑ ȁȐǾȒȉȎȌȓȀȈ ȒȄ 3 ȏȜȐȂȎȔȑ ȒȔȌȎȊȈȉǽȑ ȖȘȐȆȓȈȉțȓȆȓȀȑ 

22.032 ȇǼȒȄȘȌ. 

 

ǥȈȉțȌȀ 3.2- 1: ǧ ȏȐȎȓȄȈȌțȋȄȌȆ ȄȂȉȀȓǻȒȓȀȒȆ ð ǡ ǵǻȒȆ 

ǲȄ ȋȄȊȊȎȌȓȈȉǽ ȕǻȒȆ ȏȐȎȁȊǼȏȄȓȀȈ Ȇ  ȄȂȉȀȓǻȒȓȀȒȆ 2 ȀȉțȋȆ ȏȜȐȂȘȌ ȀȏȎȇǽȉȄȔȒȆȑ 

(Ȍ.1) (14.688 ȇǼȒȄȈȑ, 5 ȀȉțȋȆ ȒȓȀȇȋȝȌ picking  (Ȍ.2) , 1 ȒȓȀȇȋȎȜ ȂȈȀ ȏȊǽȐȘȒȆ 
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ȆȊȄȉȓȐȎȌȈȉȝȌ ȏȀȐȀȂȂȄȊȈȝȌ (Ȍ.3) ȉȀȈ ȁǼȁȀȈȀ ȄȏȈȏȊǼȎȌ ȓȋȆȋǻȓȘȌ ȐȀȎȔȊȎȃȐțȋȘȌ 

ȂȈȀ ȓȆȌ ȈȉȀȌȎȏȎǾȆȒȆ ȓȎȔ ȋȄȂȀȊȜȓȄȐȎȔ ȏȊǽȇȎȔȑ totes  (Ȍ.4), țȏȘȑ ȕȀǾȌȎȌȓȀȈ ȒȓȆȌ 

ȏȀȐȀȉǻȓȘ ȄȈȉțȌȀ.  

 

ǥȈȉțȌȀ 3.2- 2: ǧ ȏȐȎȓȄȈȌțȋȄȌȆ ȄȂȉȀȓǻȒȓȀȒȆ ð Ǣ ǵǻȒȆ 

ǧ ȄȓȀȈȐȄǾȀ ȊțȂȘ ȓȆȑ ȂȄȌȈȉțȓȄȐȆȑ ȎȈȉȎȌȎȋȈȉǽȑ ȉȀȓǻȒȓȀȒȆȑ ȇȀ ȏȐȎȖȘȐǽȒȄȈ ȒȓȆȌ 

ȉȀȓȀȒȉȄȔǽ ȓȆȑ ȏȐȝȓȆȑ ȕǻȒȆȑ ȓȆȑ ȋȄȊǼȓȆȑ. 

ǳǬǧǬǡ ǲǳǡǨǬǸǭ DECANTING 

ǧ ȒȔȌȎȊȈȉǽ ȃȔȌȀȓțȓȆȓȀ ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ ȄǾȌȀȈ ȂȈȀ 5 ȒȓȀȇȋȎȜȑ ȄȐȂȀȒǾȀȑ, țȏȎȔ 

ȒȓȎȌ ȉȀȇǼȌȀ ȀȏȀȒȖȎȊȎȜȌȓȀȈ 2 ȄȐȂȀȅțȋȄȌȎȈ. ǪȀȓǻ ȓȆȌ ȏȐȝȓȆ ȕǻȒȆ ȏȐȎȓȄǾȌȄȓȀȈ ȌȀ 

ȉȀȓȀȒȉȄȔȀȒȓȎȜȌ ȋțȌȎ ȎȈ 3 ȒȓȀȇȋȎǾ. ǲȓȎ ȓȋǽȋȀ ȓȎȔ decanting  ȓȀ ȓȄȋǻȖȈȀ ȇȀ 

ȍȄȏȀȉȄȓǻȐȎȌȓȀȈ ȄǾȓȄ Ȁȏț ȏȀȊǼȓȄȑ ȄǾȓȄ Ȁȏț ȏȐȎ-ȄȏȈȊȄȂȋǼȌȄȑ ȏȀȐȀȂȂȄȊǾȄȑ. ǲȓȆ 

ȒȔȌǼȖȄȈȀ ȇȀ ȓȎȏȎȇȄȓȎȜȌȓȀȈ ȒȄ ǻȃȄȈȀ totes  ȓȀ ȎȏȎǾȀ ȇȀ ȕȓǻȌȎȔȌ ȋǼȒȘ 

ȐȀȎȔȊȎȃȐțȋȘȌ Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ. ǡȕȎȜ ȓȎȏȎȇȄȓȆȇȎȜȌ ȒȄ ȉǻȇȄ tote  ȓȀ 

ȀȌȓǾȒȓȎȈȖȀ ȓȄȋǻȖȈȀ, ȀȔȓț, ȏǻȊȈ ȋǼȒȘ ȐȀȎȔȊȎȃȐțȋȘȌ ȇȀ ȀȏȎȇȆȉȄȜȄȓȀȈ ȒȓȎȔȑ 

ȏȜȐȂȎȔȑ. 
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ǥȈȉțȌȀ 3.2- 4: ǳȋǽȋȀ Decanting  

ǨȄȘȐȆȓȈȉǻ Ȏ ȉǻȇȄ ȄȐȂȀȅțȋȄȌȎȑ ȒȓȎ decanting  ȋȏȎȐȄǾ ȌȀ ȄȏȄȍȄȐȂǻȅȄȓȀȈ 600totes /  

ȁǻȐȃȈȀ (7h / ȁǻȐȃȈȀ). 

ǲȖȄȓȈȉǻ ȋȄ ȓȎȔȑ ȐȀȎȔȊțȃȐȎȋȎȔȑ ȏȎȔ ȒȔȌȃǼȎȔȌ ȓȀ ȓȋǽȋȀȓȀ ȓȎȔ decanting , ȓȎȔȑ 

ȏȜȐȂȎȔȑ ȀȏȎȇǽȉȄȔȒȆȑ ȉȀȈ ȓȎ picking , ȋȏȎȐȎȜȌ ȌȀ ȕǼȐȎȔȌ ȉȀȓǻ ȋǼȂȈȒȓȎ 1200 

totes / h ȉȀȈ ǼȖȎȔȌ ȓȀȖȜȓȆȓȀ 0,27m/ s.  

ǳǬǧǬǡ DECANTING 

ǥȈȉțȌȀ 3.2- 3: ǪǻȓȎȗȆ ǲȓȀȇȋȝȌ Decanting  
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ǳǬǧǬǡ ǰǴǱǣǸǭ ǡǰǯǨǧǪǥǴǲǧǲ 
ǳȎ ȓȋǽȋȀ ȏȜȐȂȘȌ ȀȏȎȇǽȉȄȔȒȆȑ, ǽ ȀȊȊȈȝȑ ȓȋǽȋȀ O.S.R., ȉȀȊȜȏȓȄȈ ȒȔȌȎȊȈȉǽ 

ȄȏȈȕǻȌȄȈȀ 64x11,6 m^2 ȉȀȈ ȂȈȀ ȓȎȔȑ 3 ȏȜȐȂȎȔȑ. ǳȎ ȋǼȂȈȒȓȎ ȜȗȎȑ ȓȎȔ ȕȓǻȌȄȈ ȓȀ 9 

ȋǼȓȐȀ ȉȀȈ ȄȉȓȄǾȌȄȓȀȈ ȒȄ 17 ȄȏǾȏȄȃȀ. ǳȎ ȒȜȌȎȊȎ ȓȘȌ ȃȈȀȇǼȒȈȋȘȌ ȇǼȒȄȘȌ ȂȈȀ totes  

ȄǾȌȀȈ 22.032.  

ǥȈȉțȌȀ 3.2- 6: ǳȋǽȋȀ ǰȜȐȂȘȌ ǡȏȎȇǽȉȄȔȒȆȑ 

ǲȄ ȀȔȓț ȓȎ ȒȆȋȄǾȎ ȏȐǼȏȄȈ ȌȀ ȂǾȌȄȈ ȀȌȀȕȎȐǻ ȂȈȀ ȓȎ ȄǾȃȎȑ ȓȘȌ totes  ȏȎȔ 

ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȀȏȎȇǽȉȄȔȒȆ ȉȀȇȝȑ ȉȀȈ ȒȓȆ ȊȎȂȈȉǽ ȏȎȔ ȀȏȎȕȀȒǾȒȓȆȉȄ ȓȎ 

ȀȏȀȈȓȎȜȋȄȌȎ ȏȊǽȇȎȑ ȓȘȌ ȇǼȒȄȘȌ . 

ǪȀȓȀȐȖǻȑ ȒȖȄȓȈȉǻ ȋȄ ȓȀ ȄǾȃȆ: ǢǻȒȄȈ ȓȘȌ ȃȈȀȒȓǻȒȄȘȌ ȓȎȔȑ ȄǾȌȀȈ: 

O.S.R. PRE ZONE 

ǥȈȉțȌȀ 3.2- 5: ǪǻȓȎȗȆ ǱȀȎȔȊȎȃȐțȋȘȌ 
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¶ ǥǾȃȎȑ 1:  

o ǤȈȀȒȓǻȒȄȈȑ: 600x400x425 

o ǡȏȎȇȆȉȄȜȄȓȀȈ ȒȄ: 7 Ȁȏț ȓȀ 17 ȄȏǾȏȄȃȀ ȓȘȌ ȏȜȐȂȘȌ 

o ǲȜȌȎȊȎ ȃȈȀȇǼȒȈȋȘȌ ȇǼȒȄȘȌ: 9.072 

¶ ǥǾȃȎȑ 2:  

o ǤȈȀȒȓǻȒȄȈȑ: 600x400x325 

o ǡȏȎȇȆȉȄȜȄȓȀȈ ȒȄ: 10 Ȁȏț ȓȀ 17 ȄȏǾȏȄȃȀ ȓȘȌ ȏȜȐȂȘȌ 

o ǲȜȌȎȊȎ ȃȈȀȇǼȒȈȋȘȌ ȇǼȒȄȘȌ: 12,960 

ǪȀȈ ȓȀ ȃȜȎ ȄǾȃȆ ȋȏȎȐȎȜȌ ȌȀ ǼȖȎȔȌ ȋǼȂȈȒȓȎ ȁǻȐȎȑ 35kg.  

ǣȄȌȈȉǻ ȓȎ ȒȉȄȏȓȈȉț ȄǾȌȀȈ ȉǻȇȄ ȕȎȐǻ 1 tote  ȌȀ ȄǾȌȀȈ ȀȕȈȄȐȘȋǼȌȎ ȒȄ ǼȌȀ ȉȘȃȈȉț, 

țȋȘȑ ȋȄ ȓȆ ȖȐǽȒȆ ȄȈȃȈȉȝȌ ȃȈȀȖȘȐȈȒȓȈȉȝȌ ǼȌȀ tote  ȋȏȎȐȄǾ ȌȀ ȃȄȖȓȄǾ ȋǼȖȐȈ ȉȀȈ 

ȃȈȀȕȎȐȄȓȈȉȎȜȑ ȓȜȏȎȔȑ ȉȘȃȈȉȝȌ 

 

ǥȈȉțȌȀ 3.2- 7: Totes ȏȐȎȑ ȀȏȎȇǽȉȄȔȒȆ 

ǲȖȄȓȈȉǻ ȋȄ ȓȎ ȏȊǽȇȎȑ ȓȘȌ ȃȈȀȇǼȒȈȋȘȌ ȇǼȒȄȘȌ: 

ǝȏȘȑ ǼȖȄȈ ȀȌȀȕȄȐȇȄǾ ȎȈ ȉȀȓȆȂȎȐȈȎȏȎǾȆȒȆ ȓȘȌ ȉȘȃȈȉȝȌ ȉȀȓǻ FEDAS ȃǾȌȄȈ: 

ǪǡǳǧǣǯǱǩǡ # ǪǸǤǩǪǸǭ % ǪǸǤǩǪǸǭ 

NON ð UGLY 68.345 97,1% 

BIT-UGLY 1.524 2,2% 

UGLY 548 0,8% 

TOTAL 70.417 100% 

ǰǾȌȀȉȀȑ  3.2- 1 : ǡȌȀȊȎȂǾȀ ȉȘȃȈȉȝȌ 

ǥǻȌ ȇȄȘȐǽȒȎȔȋȄ țȓȈ Ȇ ȅǽȓȆȒȆ ȓȘȌ ȓȄȋȀȖǾȘȌ ȂǾȌȄȓȀȈ ȒȄ 2 ȉȜȉȊȎȔȑ, ȇȄȐȈȌț ȉȀȈ 

ȖȄȈȋȄȐȈȌț, ȉȀȈ Ȕȏț ȓȆȌ ȏȐȎȚȏțȇȄȒȆ țȓȈ ȓțȓȄ ȋțȌȎ Ȁȏț ȓȀ non -ugly  ȇȀ 

ȀȏȎȇȆȉȄȜȎȌȓȀȈ ȒȓȎȔȑ ȏȜȐȂȎȔȑ: 

 # ǪǸǤǩǪǸǭ # NON ð UGLY ǰǯǲǯǲǳǯ ǲǳǯ 

O.S.R 

# ǪǸǤǩǪǸǭ 

ǲǳǯ ǯ.S.R. 

ǨǥǱǩǭǯǩ 43.741 42.254 80% 33.963 

ǶǥǬǥǱǩǭǯǩ 37.590 36.484 60% 21.890 
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ǲǴǭǯǫǯ 81.3318 78.937  55.853 

ǰǾȌȀȉȀȑ  3.2- 2: ǡȏȀȈȓȎȜȋȄȌȎ ȏȊǽȇȎȑ ȇǼȒȄȘȌ ȁǻȒȄȈ ȄȓǽȒȈȀȑ ȅǽȓȆȒȆȑ 

ǥǾȌȀȈ ȕȀȌȄȐț țȓȈ ȓȎ ȀȏȎȓǼȊȄȒȋȀ ȓȎȔ ȏȀȐȀȏǻȌȘ ȏǾȌȀȉȀ ȃȈȀȕǼȐȄȈ ȀȐȉȄȓǻ Ȁȏț ȓȎȌ 

ȓȄȊȈȉț ȀȐȈȇȋț ȇǼȒȄȘȌ. ǚȌȀȑ ǻȊȊȎȑ ȏȀȐǻȂȎȌȓȀȑ ȏȎȔ ȊȀȋȁǻȌȄȓȀȈ ȔȏțȗȆ ȄǾȌȀȈ Ȏ 

țȂȉȎȑ (ȋȄȓȐȆȋǼȌȎȑ ȒȄ totes ) ȏȎȔ ȏȀȐȀȊȀȋȁǻȌȄȓȀȈ Ȁȏț ȉǻȇȄ ȉȘȃȈȉț ȀȌǻ ǼȓȎȑ, 

țȏȘȑ ȕȀǾȌȄȓȀȈ ȒȓȎȌ ȏȀȐȀȉǻȓȘ ȏǾȌȀȉȀ. 

ǥǳǧǲǩǯǲ ǯǣǪǯǲ ǰǯǴ 

ǰǡǱǡǫǡǬǢǡǭǥǳǡǩ 

% ǪǸǤǩǪǸǭ ǰǫǧǨǯǲ 

ǪǸǤǩǪǸǭ 

ǰǫǧǨǯǲ 

ǡǰǡǩǳǯǴǬǥǭǸǭ 

ǨǥǲǥǸǭ ǲǳǯǯ O.S.R. 

0 ð 0,25 x tote  29% 16.197 = 16.197 /4 = 4.049  

0,25 ð 1 x tote  18% 10.054 = 10.054 / 1= 10.054  

1-4 x tote  25% 13.963 = 13.963/ 1= 13.963 

>4 tote  28% 15.639 = 15.639/ 1= 15.639 

ǲǴǭǯǫǯ  55.853 43.705 
ǰǾȌȀȉȀȑ  3.2- 3: ǝȂȉȎȑ ȉȘȃȈȉȝȌ ȀȌǻ ǼȓȎȑ 

 ǨȄȘȐȝȌȓȀȑ țȓȈ ȂȈȀ ȓȈȑ 2 ȏȄȐȈțȃȎȔȑ (ȇȄȐȈȌǽ, ȖȄȈȋȄȐȈȌǽ) ȀȏȀȈȓȄǾȓȀȈ ȏȄȐǾȏȎȔ ȓȎ 50% 

ȓȘȌ ȉȘȃȈȉȝȌ, ȋȄ ȏȄȐȈȇȝȐȈȎ 10% ȄȏȈȏȊǼȎȌ ȇǼȒȄȘȌ ȏȐȎȉȜȏȓȄȈ:  

ǲȜȌȎȊȎ ȇǼȒȄȘȌ = (43.705 x Ĳ ) x 1,1 = 21.853 x 1,1 = 24.098. 

ǧ ȃȈȀȕȎȐǻ Ȁȏț ȓȆȑ 22.032 ȇǼȒȄȈȑ ȏȎȔ ǼȖȎȔȌ ȇȄȘȐȆȇȄǾ ȀȐȉȄȓǼȑ ȂȈȀ ȓȆ ȏȐȝȓȆ ȕǻȒȆ 

ȄǾȌȀȈ 2.066 ȇǼȒȄȈȑ.  

ǧ ȄȈȒȀȂȘȂǽ ȓȎȔȑ ȂǾȌȄȓȀȈ ȄǾȓȄ ȀȕȎȜ ȏȄȐǻȒȎȔȌ Ȁȏț ȓȎȌ ȒȓȀȇȋț decanting  (ȎȏțȓȄ 

ȉȀȈ ȄǾȌȀȈ ȂȄȋǻȓȀ) ȄǾȓȄ ȀȕȎȜ ȏȄȐǻȒȎȔȌ Ȁȏț ȓȎȔȑ ȒȓȀȇȋȎȜȑ picking  (ȎȏțȓȄ ȋȏȎȐȄǾ 

ȌȀ ȄǾȌȀȈ ȄǾȓȄ ȂȄȋǻȓȀ ȄǾȓȄ ȋȄȐȈȉȝȑ ȂȄȋǻȓȀ). TȀ ǻȃȄȈȀ totes  ȃȄȌ ȄȏȈȒȓȐǼȕȎȔȌ ȒȓȎ O.S.R. 

ǧ ǼȍȎȃȎȑ ȓȎȔȑ ȂǾȌȄȓȀȈ ȀȌȓǾȒȓȎȈȖȀ ȏȐȎȑ ȓȎȔȑ ȒȓȀȇȋȎȜȑ decanting  ǽ picking . 

 ǲȄ ȉǻȇȄ ȄȏǾȏȄȃȎ ȉǻȇȄ ȏȜȐȂȎȔ, ȔȏǻȐȖȎȔȌ  2 ȃȈȀȓǻȍȄȈȑ (racks) ȏȎȔ ȏȐȎȒȕǼȐȎȔȌ 

ȒȔȌȎȊȈȉǻ 432 ȇǼȒȄȈȑ ȂȈȀ ȓȀ totes. ǥȌȃȈǻȋȄȒȀ ȒȓȀ racks  ȉǻȇȄ ȄȏȈȏǼȃȎȔ ȁȐǾȒȉȄȓȀȈ 1 

shuttle. ǳȎ shuttle  ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȓȆȌ ȋȄȓȀȕȎȐǻ ȓȘȌ totes  ȒȓȎ ǻȉȐȎ ȓȎȔ 

ȏȜȐȂȎȔ, țȏȎȔ ȏȀȐȀȊȀȋȁǻȌȎȌȓȀȈ Ȁȏț lift ȂȈȀ ȌȀ ȎȃȆȂȆȇȎȜȌ ȒȓȀ ȔȏțȊȎȈȏȀ 

ȓȋǽȋȀȓȀ ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ. ǲȄ ȉǻȇȄ ȏȜȐȂȎ ȔȏǻȐȖȎȔȌ 2 lift: ǼȌȀ ȂȈȀ ȓȆȌ ȄǾȒȎȃȎ ȉȀȈ 

ǼȌȀ ȂȈȀ ȓȆȌ ǼȍȎȃȎ ȓȘȌ totes. ǧ ȏȎȐȄǾȀ ȄȈȒțȃȎȔ ȃȄȌ ȄǾȌȀȈ ȓǾȏȎȓȀ ǻȊȊȎ ȏȀȐǻ Ȇ 

ȀȌȓǾȒȓȐȎȕȆ ȃȈȀȃȈȉȀȒǾȀ.  ǳțȒȎ ȓȀ shuttle  țȒȎ ȉȀȈ ȓȀ lift ȄǾȌȀȈ ȋǼȂȈȒȓȆȑ 

ȖȘȐȆȓȈȉțȓȆȓȀȑ 2 totes  ȉȀȈ ȓȀ ȓȄȖȌȈȉǻ ȓȎȔȑ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȕȀǾȌȎȌȓȀȈ ȏȀȐȀȉǻȓȘ: 

o Lifts 

Á ǥȏȈȓǻȖȔȌȒȆ: 7m/s^2  

Á ǳȀȖȜȓȆȓȀ: 5m/s  

o Shuttle  

                                                   
8 ǲȔȋȏȄȐȈȊȀȋȁȀȌȎȋǼȌȘȌ ȉȀȈ ȓȘȌ ȓȄȋȀȖǾȘȌ ȏȎȔ ȃȄȌ ȄȋȕȀȌǾȅȎȔȌ ȄȏȎȖȈȉțȓȆȓȀ 



Ǫǥǵǡǫǡǩǯ 3: ǰǥǱǩǣǱǡǵǧ ǳǧǲ ǥǣǪǡǳǡǲǳǡǲǧǲ Ǫǡǩ ǳǯǴ ǬǯǭǳǥǫǯǴ 

ǲȄȊǾȃȀ 74 | 261 

 

Á ǥȏȈȓǻȖȔȌȒȆ: 2m/s^2  

Á ǳȀȖȜȓȆȓȀ: 2m/s  

ǯȈ ȃȔȌȀȓțȓȆȓȄȑ ȉǻȇȄ ȏȜȐȂȎȔ ȄǾȌȀȈ ȓȀȔȓțȖȐȎȌȆ ȄǾȒȎȃȎȑ ȉȀȈ ǼȍȎȃȎȑ 600totes / h. 

ǢǼȁȀȈȀ ȀȔȓț ȀȕȎȐǻ ȓȎȔȑ ȏȜȐȂȎȔȑ țȓȀȌ ȄȍȄȓǻȅȎȌȓȀȈ ȀȌȄȍǻȐȓȆȓȀ Ȁȏț ȓȎ ȔȏțȊȎȈȏȎ 

ȒȜȒȓȆȋȀ. ǤȄȃȎȋǼȌȆȑ ȓȆȑ ȃȔȌȀȓțȓȆȓȀȑ ȓȘȌ ȐȀȎȔȊȎȃȐțȋȘȌ, ȏȎȔ(țȏȘȑ ȇȀ ȄȈȏȘȇȄǾ 

ȀȐȂțȓȄȐȀ) ȄǾȌȀȈ 1200 totes / h, Ȇ ȃȔȌȀȓțȓȆȓȀ ȓȎȔ ȉǻȇȄ ȏȜȐȂȎȔ ȏȄȐȈȎȐǾȅȄȓȀȈ ȒȓȆȌ 

ȄǾȒȎȃȎ/ǼȍȎȃȎ 400 totes / h.  

 

ǳǬǧǬǡ PICKING 
ǳȎ ȓȋǽȋȀ picking  ȕǼȐȄȈ 5 ȒȓȀȇȋȎȜȑ ȄȐȂȀȒǾȀȑ. ǳȎ ȒȉȄȏȓȈȉț ȄȐȂȀȒǾȀȑ ȉǻȇȄ ȒȓȀȇȋȎȜ 

ȄǾȌȀȈ ȌȀ ȄȂȂȔǻȓȀȈ ȒȔȌȄȖǽ ȐȎǽ ȔȊȈȉȝȌ.   

 

ǥȈȉțȌȀ 3.2- 9: ǳȋǽȋȀ Picking  

ǪǻȇȄ ȒȓȀȇȋțȑ ȋȏȎȐȄǾ ȌȀ ȄȍȔȏȆȐȄȓǽȒȄȈ ȋǼȖȐȈ ȉȀȈ 30 ȉȀȓȀȒȓǽȋȀȓȀ, ȋǼȒȘ ȉȀȌȀȊȈȝȌ 

ȏȎȔ ȎȃȆȂȎȜȌ ȒȄ ȀȔȓǻ. 

ǳǬǧǬǡ 

ǰǴǱǣǸǭ 

O.S.R. 

ǡǭǥǫǪǴǲǳǧǱǥǲ ǥǩǲǯǤǯǴ 

ǡǭǥǫǪǴǲǳǧǱǥǲ ǥǮǯǤǯǴ 

 

ǥȈȉțȌȀ 3.2- 8: ǪǻȓȎȗȆ ǰȜȐȂȘȌ 
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ǥȈȉțȌȀ 3.2- 10: ǪǻȓȎȗȆ ǲȖȄȃǾȘȌ Picking  

ǬȏȐȎȒȓǻ ȔȏǻȐȖȎȔȌ 10 ȇǼȒȄȈȑ ȂȈȀ totes  (ȏȐǻȒȈȌȄȑ ȏȄȐȈȎȖǼȑ), ȓȈȑ ȃȈțȃȎȔȑ ȏȎȔ 

ȀȌȓȈȏȐȎȒȘȏȄȜȎȔȌ ȉȀȓȀȒȓǽȋȀȓȀ ( ȋȀȜȐȄȑ ȏȄȐȈȎȖǼȑ). 

 

ǥȈȉțȌȀ 3.2- 11: ǡȌȓǾȒȓȎȈȖȆ ǥȂȉȀȓǻȒȓȀȒȆ Picking  
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ǥȈȉțȌȀ 3.2- 12: ǡȌȓǾȒȓȎȈȖȆ ǥȂȉȀȓǻȒȓȀȒȆ Picking  

ǪǻȇȄ ȉȈȁȝȓȈȎ ȏȎȔ ȄȍǼȐȖȄȓȀȈ Ȁȏț ȓȎȌ ȒȓȀȇȋț ȕǼȐȄȈ ȉȀȓǻ ȋǼȒȎ țȐȎ 16 ȓȄȋǻȖȈȀ. ǳȀ 

ȓȄȋǻȖȈȀ ȓȈȑ ȏȄȐȈȒȒțȓȄȐȄȑ ȕȎȐǼȑ ȇȀ ȄǾȌȀȈ Ȁȏț ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȉȘȃȈȉȎȜȑ. ǘȐȀ 

ȂȈȀ ȉǻȇȄ ȉȈȁȝȓȈȎ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȏȈȇȀȌțȓȀȓȀ ȏȀȐȀȏǻȌȘ Ȁȏț 1 tote . ǥȏǾȒȆȑ 

1 tote  ȋȏȎȐȄǾ ȌȀ ȏȄȐǻȒȄȈ Ȁȏț ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȒȓȀȇȋȎȜȑ. ǧ ȉǾȌȆȒȆ ȓȘȌ 

totes  ȒȓȎȔȑ ȒȓȀȇȋȎȜȑ ȂǾȌȄȓȀȈ ȋȄ 3 ȐȀȎȔȊțȃȐȎȋȎȔȑ: 

¶ 1 ȐȀȎȔȊțȃȐȎȋȎȑ (o ȄȂȂȜȓȄȐȎȑ ȒȓȎȌ ȖȄȈȐȈȒȓǽ) ȏȎȔ ǼȐȖȎȌȓȀȈ ȓȀ totes  ȏȎȔ 

ȏȐǼȏȄȈ ȌȀ ȄȍȔȏȆȐȄȓȆȇȎȜȌ Ȁȏț ȓȎȌ ȒȔȂȉȄȉȐȈȋǼȌȎ ȒȓȀȇȋț:.  

¶ 1 ȐȀȎȔȊțȃȐȎȋȎȑ (Ȏ ȄȌȃȈǻȋȄȒȎȑ ) țȏȎȔ ȏȄȐȌǻȌ ȓȀ totes  ȋǼȖȐȈ ȌȀ ȁȐȎȔȌ 

ȓȎȌ ȒȓȀȇȋț ȏȎȔ ȏȐǼȏȄȈ ȌȀ ȏǻȌȄ 

¶ 1 ȐȀȎȔȊțȃȐȎȋȎȑ (Ȏ ȏȈȎ ȋȀȉȐȈȌțȑ Ȁȏț ȓȎȌ ȖȄȈȐȈȒȓǽ) Ȁȏț țȏȎȔ ȏȄȐȌǻȌ ȓȀ 

totes  ȀȕȎȜ ǼȖȎȔȌ ȏȄȐǻȒȄȈ Ȁȏț ȉǻȏȎȈȎ ȒȓȀȇȋț ȉȀȈ ȎȃȄȜȎȔȌ ȄǾȓȄ ȏȐȎȑ ȓȎȔȑ 

ȏȜȐȂȎȔȑ OSR ȄǾȓȄ ȏȐȎȑ ȓȎ ȒȓȀȇȋț decanting . 

ǳȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȘȌ ȏȀȐȀȏǻȌȘ ȐȀȎȔȊȎȃȐțȋȘȌ ȄǾȌȀȈ ȏȘȑ ȋȏȎȐȎȜȌ ȌȀ ȕǼȐȎȔȌ 

ȉȀȓǻ ȋǼȂȈȒȓȎ 1200totes / h ȉȀȈ ȏȘȑ ǼȖȎȔȌ ȓȀȖȜȓȆȓȀ 0,27m/ s.  

ǥȉȓȈȋǻȓȀȈ țȓȈ ȉǻȇȄ ȒȓȀȇȋțȑ ȇȀ ȋȏȎȐȄǾ ȌȀ ȂȄȋǾȅȄȈ ȏȄȐǾȏȎȔ 22 ȉȈȁȝȓȈȀ ȓȆȌ ȝȐȀ.  ǯȈ 

ȒȓȀȇȋȎǾ picking  ȃȄȌ ǼȖȎȔȌ ȍȄȉǻȇȀȐȆ ȀȌȓȈȒȓȎȈȖǾȀ ȒȄ totes, ȊțȂȘ ȓȆȑ ȕȜȒȆȑ ȓȆȑ 

ȃȈȀȃȈȉȀȒǾȀȑ.  
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ǧ ȀȏȎȋǻȉȐȔȌȒȆ ȓȘȌ ȂȄȋǻȓȘȌ ȉȈȁȘȓǾȘȌ ȉȀȈ Ȇ ȏȀȊȄȓȎȏȎǾȆȒȆ ȓȎȔȑ ȂǾȌȄȓȀȈ Ȁȏț 

ǻȊȊȎȔȑ ȄȐȂȀȅȎȋǼȌȎȔȑ. 

TMHMA CONSOLIDATION 
ǰȐțȉȄȈȓȀȈ ȂȈȀ ǼȌȀȌ ȒȓȀȇȋț ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȖȐȆȒȈȋȎȏȎȈȆȇȄǾ ȄȌȀȊȊȀȉȓȈȉǻ ȂȈȀ ǼȊȄȂȖȎ, 

ȒȜȋȏȓȔȍȆ ǽ ȄȏȈȒȓȐȎȕǽ totes. ǯ ȄȐȂȀȅțȋȄȌȎȑ ȏȎȔ ȀȏȀȒȖȎȊȄǾ ȋȏȎȐȄǾ ȌȀ ȄȐȂǻȅȄȓȀȈ 

ȏȄȐȈȒȓȀȒȈȀȉǻ. ǬȄȓǻ ȓȆ ȒȔȂȖȝȌȄȔȒȆ ȓȀ ȂȄȋǻȓȀ tote s ȎȃȆȂȎȜȌȓȀȈ ȏȐȎȑ ȓȎȔȑ 

ȏȜȐȂȎȔȑ O.S.R. ȄȌȝ ȓȀ ǻȃȄȈȀ ȏȐȎȑ ȓȎȔȑ ȒȓȀȇȋȎȜȑ decanting . 

 

ǥȈȉțȌȀ 3.2- 14: ǳȋǽȋȀ Consolidation  

 

 

ǳǬǧǬǡ PICKING 

ǥȈȉțȌȀ 3.2- 13 : ǪǻȓȎȗȆ ȒȓȀȇȋȝȌ picking  
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3.3  ǧ ǡǭǡǰǡǱǡǲǳǡǲǧ ǳǸǭ ǳǬǧǬǡǳǸǭ ǲǳǯ 

Ǭǯǭǳǥǫǯ 
ǲȔȌȎȊȈȉǻ ȂȈȀ ȓȆȌ ȉȀȓȀȒȉȄȔǽ ȓȎȔ ȋȎȌȓǼȊȎȔ ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȀȌ  

¶ ǰǻȌȘ Ȁȏț 700 ȀȌȓȈȉȄǾȋȄȌȀ 

¶ ǰǻȌȘ Ȁȏț 3000 ȒȔȌȃǼȒȄȈȑ  

¶ ǰǾȌȀȉȄȑ 

¶ Custom ǫȎȂȈȉǽ 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 1: ǬȎȌȓǼȊȎ - ǰȊǽȇȎȑ ǡȌȓȈȉȄȈȋǼȌȘȌ ȉ ǲȔȌȃǼȒȄȘȌ 

ǣȈȀ ȉǻȇȄ ǼȌȀ Ȁȏț ȓȀ ȏȀȐȀȏǻȌȘ ȓȋǽȋȀȓȀ: 

V ȇȀ ȏȀȐȎȔȒȈǻȅȄȓȀȈ ȒȜȌȓȎȋȀ Ȇ ȏȎȐȄǾȀ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ 
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ǡȌȓȈȉȄǾȋȄȌȀ - ǲȔȌȃǼȒȄȈȑ
ǡȌȓȈȉȄǾȋȄȌȀǲȔȌȃǼȒȄȈȑ

ǳǬǧǬǡ CONSOLIDATION 

ǥȈȉțȌȀ 3.2- 16: ǳȋǽȋȀ Consolidation  
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V ǨȀ ȒȖȎȊȈǻȅȎȌȓȀȈ ȄȏȈȂȐȀȋȋȀȓȈȉǻ Ȇ  ȊȎȂȈȉǽ ȉȀȈ ȎȈ  ȏǾȌȀȉȄȑ ȏȎȔ 

ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ, ȖȘȐǾȑ ȌȀ ȀȌȀȊȜȄȓȀȈ Ȏ ȓȐțȏȎȑ ȒȜȌȃȄȒȆȑ ȓȘȌ 

ȀȌȓȈȉȄȈȋǼȌȘȌ.9  

V ǨȀ ȀȌȀȕǼȐȎȌȓȀȈ ȎȈ ȏȀȐȀȃȎȖǼȑ ȒȄ ȒȖǼȒȆ ȋȄ ȓȆ ȏȐȀȂȋȀȓȈȉǽ ȄȂȉȀȓǻȒȓȀȒȆ 

V ǨȀ ȀȌȀȕǼȐȎȌȓȀȈ ȎȈ ȃȔȌȀȓțȓȆȓȄȑ ȏȀȐȀȋȄȓȐȎȏȎǾȆȒȆȑ 

V ǨȀ ȒȆȋȄȈȝȌȎȌȓȀȈ ȓȀ ȒȆȋȄǾȀ ȄȊǼȂȖȎȔ ȏȎȔ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȏȀȐȀȉǻȓȘ 

ȂȈȀ ȓȀ ȒȄȌǻȐȈȀ. 

ǯȈ ȃȈȀȒȓǻȒȄȈȑ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ ȉȀȈ Ȇ ȇǼȒȆ ȓȎȔȑ ȒȓȎ ȖȝȐȎ ȏȐȎȒȃȈȎȐǾȒȓȆȉȀȌ Ȁȏț 

ȓȎ ȓȄȖȌȈȉț ȒȖǼȃȈȎ ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ ȏȎȔ ȃțȇȆȉȄ Ȁȏț ȓȆȌ ȄȓȀȈȐȄǾȀ. ǚȂȈȌȄ 

ȏȐȎȒȏǻȇȄȈȀ Ȇ ȎȏȓȈȉǽ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȎȔ ȋȎȌȓǼȊȎȔ ȌȀ ȄǾȌȀȈ țȒȎ ȏȈȎ ȉȎȌȓǻ ȂǾȌȄȓȀȈ 

ȒȓȆȌ ȏȐȀȂȋȀȓȈȉǽ ȄȂȉȀȓǻȒȓȀȒȆ. ǡȌ ȒȄ ȉǻȏȎȈȀ ȒȆȋȄǾȀ ȕȀǾȌȄȓȀȈ ȓȎ ȋȎȌȓǼȊȎ ȌȀ 

ȃȈȀȕǼȐȄȈ Ȁȏț ȓȆ ȏȐȀȂȋȀȓȈȉǽ ȄȂȉȀȓǻȒȓȀȒȆ, ȀȔȓț ȃȄȌ ȄȏȆȐȄǻȅȄȈ ȓȆ ȏȐȎȒȎȋȎǾȘȒȆ 

ȉȀȈ ǼȂȈȌȄ ȂȈȀ ȌȀ  ȄǾȌȀȈ ȏȈȎ ȄȜȉȎȊȎȑ Ȏ ȎȏȓȈȉțȑ ǼȊȄȂȖȎȑ ȓȎȔ ȋȎȌȓǼȊȎȔ. 

3.3.1  ITEMTYPE 
ǳȎ itemtype  ȄǾȌȀȈ ǼȌȀ ȄǾȃȎȑ ȄȓȈȉǼȓȀȑ ȓȎ ȎȏȎǾȎ ȀȏȎȃǾȃȄȓȀȈ ȒȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ. ǚȓȒȈ 

țȏȘȑ ǼȖȄȈ ȃȎȋȆȇȄǾ ȓȎ ȋȎȌȓǼȊȎ ȓȎ itemtype  ȏȎȔ ȕǼȐȎȔȌ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ ȄǾȌȀȈ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉț ȓȆȑ ȏȎȐȄǾȀȑ ȏȎȔ ȄȉȓȄȊȎȜȌ. 

ǳǩǬǧ 

ITEMTYPE 

ǰǯǱǥǩǡ 

ǡǭǳǩǪǥǩǬǥǭǯǴ Ǳǯǧǲ 

ǶǱǸǬǡ ǲǧǬǥǩǯ ǡǫǫǡǣǧǲ 

ǶǱǸǬǡǳǯǲ 

1 ǰǱǯǲ ǰǴǱǣǯ 1 ǰǱǡǲǩǭǡ ǱǡǯǴǫǯǤǱǯǬǯǲ 

ǥǮǯǤǯǴ PICKING 

ǯǰǯǴ ǣǩǭǥǳǡǩ Ǫǡǩ 

ǯ ǰǱǯǲǤǩǯǱǩǲǬǯǲ 

ǳǯǴ ITEMTYPE 

2 ǰǱǯǲ ǰǴǱǣǯ 2 Ǭǰǫǥ 

3 ǰǱǯǲ ǰǴǱǣǯ 3 LIME 

4 ǰǱǯǲ DECANTING ǪǯǪǪǩǭǡ 

5 ǰǱǯǲ PICKING ǪǩǳǱǩǭǡ ǥǮǯǤǯǲ ǡǰǯ 

ǰǴǱǣǯǴǲ 

6 BUFFER DECANTING ǱǯǦ ǥǩǲǯǤǯǲ ǲǳǯǭ 

ǱǡǯǴǫǯǤǱǯǬǯ 

BUFFER 

7 CONSOLIDATION 

STATION 

ǣǡǫǡǦǩǡ ǥǩǲǯǤǯǲ ǲǳǯǭ 

CONSOLIDATION 

STATION 

8 BUFFER PICKING ǰǯǱǳǯǪǡǫǩ ǥǩǲǯǤǯǲ ǲǳǯǭ 

ǱǡǯǴǫǯǤǱǯǬǯ 

BUFFER 
ǰǾȌȀȉȀȑ 3.3- 1: ǰȎȐȄǾȀ ȁǻȒȄȈ Itemtype  

ǣȈȀ ȌȀ ȀȊȊǻȍȄȈ ȖȐȝȋȀ ǼȌȀ tote  ȏȐǼȏȄȈ ȌȀ ȏȄȐǻȒȄȈ Ȁȏț ǼȌȀ Ȁȏț ȓȀ ȏȀȐȀȏǻȌȘ 

ȒȆȋȄǾȀ, ǼȘȑ ȓțȓȄ ȃȈȀȓȆȐȄǾ ȓȎ ȏȐȎȆȂȎȜȋȄȌȎ. 

                                                   
9 ǤȄȌ ȉȐǾȇȆȉȄ ȀȏȀȐȀǾȓȆȓȎ ȌȀ ȏȀȐȎȔȒȈȀȒȓȄǾ Ȏ ȀȉȐȈȁǽȑ ȓȐțȏȎȑ ȒȜȌȃȄȒȆȑ ȓȘȌ 

ȀȌȓȈȉȄȈȋǼȌȘȌ ȓȎȔ ȋȎȌȓǼȊȎȔ ǽ ȓȎ ȒȜȌȎȊȎ ȓȆȑ ȊȎȂȈȉǽȑ. ǢǼȁȀȈȀ ȒȄ ȉǻȇȄ ȏȄȐǾȏȓȘȒȆ ȄǾȌȀȈ 

ȃȈȀȇǼȒȈȋȎ Ȁȏț ȓȎ documentation  ȓȎȔ ȋȎȌȓǼȊȎȔ, țȏȘȑ ȏȐȎȉȜȏȓȄȈ ȀȏȄȔȇȄǾȀȑ Ȁȏț ȓȎ 

ȏȐțȂȐȀȋȋȀ FlexSim. 
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3.3.2 ǳǬǧǬǡ ǲǳǡǨǬǸǭ DECANTING 

ǡǰǥǩǪǯǭǩǲǧ 

 

ǥȈȉțȌȀ 3.3- 1: ǬȎȌȓǼȊȎ -  ǪǻȓȎȗȆ ǳȋǽȋȀȓȎȑ Decanting  

 

 

ǥȈȉțȌȀ 3.3- 2: ǬȎȌȓǼȊȎ-  ǲȓȀȇȋțȑ Decanting  
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ǥȈȉțȌȀ 3.3- 3: ǬȎȌȓǼȊȎ -  ǪǻȓȎȗȆ 

 

 

ǥȈȉțȌȀ 3.3- 4: Decanting  -  ǩȒȎȋȄȓȐȈȉǽ ǝȗȆ
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ǥȈȉțȌȀ 3.3- 5: Decanting -  ǰȎȐȄǾȀ Totes 
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1 
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1.1.1.1.1 ǪȄȕǻȊȀȈȎ 3: ǰȄȐȈȂȐȀȕǽ ȓȆȑ ǥȂȉȀȓǻȒȓȀȒȆȑ ȉȀȈ ȓȎȔ ǬȎȌȓǼȊȎȔ 
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ǫǯǣǩǪǧ ð ǰǩǭǡǪǥǲ 
ǝȏȘȑ ȏȄȐȈȂȐǻȕȄȓȀȈ ȉȀȈ ȒȓȆȌ ȏȀȐȀȏǻȌȘ ȄȈȉțȌȀ, ȓȀ totes  ( ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ) 

ȄȈȒǼȐȖȎȌȓȀȈ ǻȃȄȈȀ ȒȓȆ ȏȄȐȈȎȖǽ ȓȎȔ decanting , ȉȀȓǻ ȓȆȌ ȄȏȈȒȓȐȎȕǽ ȓȎȔȑ Ȁȏț ȓȎȔȑ 

ȒȓȀȇȋȎȜȑ picking . ǪȀȓǻ ȓȆȌ ȄǾȒȎȃȎ ȓȎȔȑ ȓȎ itemtype  ȓȎȔȑ ȄǾȌȀȈ 4. ǲȓȎ ȋȎȌȓǼȊȎ 

ȉǻȇȄ tote  ȓȐȎȕȎȃȎȓȄǾȓȀȈ ȋȄ 1 ȓȄȋǻȖȈȎ ȉȀȈ ȋȄȓǻ ȎȃȄȜȄȈ ȏȐȎȑ ȓȎȌ ȐȀȎȔȊțȃȐȎȋȎ 

ȄȍțȃȎȔ ȂȈȀ ȌȀ ȏǻȄȈ ȂȈȀ ȀȏȎȇǽȉȄȔȒȆ ȒȓȎȔȑ ȏȜȐȂȎȔȑ. ǥȏǾȒȆȑ ȀȏȎȃǾȃȄȓȀȈ ȒȓȎ tote  

ȋȄ ȓȐțȏȎ ȎȋȎȈțȋȎȐȕȎ itemtype  1,2 ǽ 3, ȉȀȈ ȓȎ tote  ȏȀǾȐȌȄȈ ȓȎ ȀȌȓǾȒȓȎȈȖȎ ȖȐȝȋȀ.  

ǡȏț ȏǾȌȀȉȄȑ ȉȀȇȎȐǾȅȎȌȓȀȈ: 

ǰǩǭǡǪǡǲ ǤǱǡǲǳǧǱǩǯǳǧǳǡ ǰǯǴ ǯǱǩǦǥǳǡǩ 

GT1 ǡȏȀȈȓȎȜȋȄȌȎȈ ȖȐțȌȎȈ Ȁȏț ȓȎȔȑ ȖȄȈȐȈȒȓǼȑ ȂȈȀ ȓȆ ȕțȐȓȘȒȆ 

ȉȀȈ ȓȆȌ ȄȉȕțȐȓȘȒȆ 

Operators 

Behavior  

ǳȎ ȄȏȈȏȊǼȎȌ ȏȊǽȇȎȑ ȖȄȈȐȈȒȓȝȌ ȏȎȔ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ 

(ǼȘȑ ȓȝȐȀ ȃȔȌȀȓțȓȆȓȀ Ȁȏț 1 ǼȘȑ 6) 
ǰǾȌȀȉȀȑ 3.3- 2: Decanting  -  ǰǾȌȀȉȄȑ 

ǰǡǱǡǤǯǶǥǲ 
ǳȎ ȋȎȌȓǼȊȎ ȃȄȌ ȋȄȊȄȓǻ ȓȎȌ ȓȐțȏȎ ȏȎȔ ȕȓǻȌȎȔȌ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȏȎȔ ȇȀ 

ȓȐȎȕȎȃȎȓǽȒȎȔȌ ȓȀ totes . ǳȎ ȋțȌȎ ȏȎȔ ȊȀȋȁǻȌȄȈ ȔȏțȗȆ ȄǾȌȀȈ ȎȈ ȖȄȈȐȈȒȓǼȑ ȌȀ ǼȖȎȔȌ 

ȏǻȌȓȀ ȃȈȀȇǼȒȈȋȎ ȔȊȈȉț ȂȈȀ ȌȀ ȓȎȏȎȇȄȓǽȒȎȔȌ ȒȓȀ totes .  

ǲȄ ȉǻȇȄ tote  ȓȎȏȎȇȄȓȄǾȓȀȈ ȋțȌȎ ǼȌȀ ȀȌȓȈȉȄǾȋȄȌȎ. ǢǼȁȀȈȀ Ȏ ȖȐțȌȎȑ ȏȎȔ ȃȈȀȐȉȄǾ ȀȔȓț 

ȄǾȌȀȈ Ȏ ȋǼȒȎȑ ȖȐțȌȎȑ, ȏȎȔ ȀȌȀȋǼȌȄȓȀȈ ȌȀ ȃȀȏȀȌǻ  Ȏ ȄȐȂȀȅțȋȄȌȎȑ ȀȌǻ tote  țȏȘȑ 

ǼȖȄȈ ȏȐȎȒȃȈȎȐȈȒȓȄǾ Ȁȏț ȓȆȌ ȄȓȀȈȐȄǾȀ, ȎȏțȓȄ ȃȄȌ ȄȏȆȐȄǻȅȄȈ ȓȆȌ ȄȂȉȔȐțȓȆȓȀ ȓȎȔ 

ȋȎȌȓǼȊȎȔ.  

ǪȀȓõ ȄȏǼȉȓȀȒȆ ȒȄ ȉǻȇȄ tote  ȓȎȏȎȇȄȓȄǾȓȀȈ 1 ȉȘȃȈȉțȑ, ȄȌȝ ȒȓȆȌ ȏȐȀȂȋȀȓȈȉǽ 

ȄȂȉȀȓǻȒȓȀȒȆ ȓȎȏȎȇȄȓȎȜȌȓȀȈ ȋǼȖȐȈ ȉȀȈ 4. ǡȔȓț ȄȏǾȒȆȑ ȃȄȌ ȄȏȆȐȄǻȅȄȈ ȓȎ ȋȎȌȓǼȊȎ, 

ȀȕȎȜ Ȇ ȉǾȌȆȒȆ ȓȘȌ totes  ȒȓȎ ȋȎȌȓǼȊȎ ȃȄȌ ȂǾȌȄȓȀȈ ȁǻȒȄȈ ȉȘȃȈȉȝȌ. 

ǥȏǾȒȆȑ ȃȄȌ ȉȀȊȄǾȓȀȈ ȉǻȏȎȈȎ ȒȔȂȉȄȉȐȈȋǼȌȎ tote  Ȁȏț ǼȌȀȌ ȒȓȀȇȋț ȂȈȀ ȌȀ ôȂȄȋǾȒȄȈõ 

ȀȊȊǻ țȏȎȈȎ ǼȐȖȄȓȀȈ ȉȀȈ ȄǾȌȀȈ ôõȃȈȀȇǼȒȈȋȎõõ ȂȈȀ ȕțȐȓȘȒȆ (ȃȆȊ. ǻȃȄȈȎ) ȂȄȋǾȅȄȓȀȈ Ȁȏț 

ȓȎȌ ȏȐȝȓȎ ȃȈȀȇǼȒȈȋȎ ȖȄȈȐȈȒȓǽ.  

ǰǡǱǡǬǥǳǱǯǰǯǩǧǲǧ 
ǬȏȎȐȎȜȌ ȌȀ ȐȔȇȋȈȒȓȎȜȌ: 

i. ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȖȄȈȐȈȒȓȝȌ ȏȎȔ ȄȐȂǻȅȎȌȓȀȈ, ȏǼȐȀ Ȁȏț ȓȎȔȑ 6 ȀȐȖȈȉȎȜȑ. 

ǰǼȐȀ Ȁȏț ȓȎȔȑ 6 ȁȀȒȈȉȎȜȑ ȖȄȈȐȈȒȓǼȑ ȋȏȎȐȎȜȌ ȌȀ ȃȎȉȈȋȀȒȓȎȜȌ 

ȏȄȐȈȒȒțȓȄȐȎȈ ȂȈȀ ȒȄȌǻȐȈȀ ȋȄ ȋȄȂȀȊȜȓȄȐȎ ȕțȐȓȎ. ǥȏȈȊǼȖȇȆȉȄ ȓȎ ȋǼȂȈȒȓȎ 

ȏȊǽȇȎȑ ȖȄȈȐȈȒȓȝȌ ȏȎȔ ȇȀ ȄȍȄȓȀȒȓȄǾ ȌȀ ȄǾȌȀȈ ȎȈ 12 (ȃȈȏȊǻȒȈȎȈ Ȁȏț ȀȔȓȎȜȑ 

ȏȎȔ ȃȈȀȓǾȇȄȓȀȈ ȌȀ ȖȐȆȒȈȋȎȏȎȈǽȒȄȈ ȀȐȖȈȉǻ Ȇ ȄȓȀȈȐȄǾȀ). 

ii. ǳȎȌ ȖȐțȌȎ ȂȈȀ ȕțȐȓȘȒȆ ȉȀȈ ȄȉȕțȐȓȘȒȆ ȏȎȔ ȀȏȀȈȓȄǾ Ȏ ȉǻȇȄ ȖȄȈȐȈȒȓǽȑ. 

ǢǻȒȄȈ ȓȆȑ ȇȄȘȐȆȓȈȉǽȑ ȀȏțȃȎȒȆȑ ȓȎȔ ȖȄȈȐȈȒȓǽ, țȏȘȑ ȀȔȓǽ ǼȖȄȈ 
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ȏȐȎȒȃȈȎȐȈȒȓȄǾ Ȁȏț ȓȆȌ ȄȓȀȈȐȄǾȀ, ǼȖȄȈ ȎȐȈȒȓȄǾ ȒȓȀ 21sec  ȂȈȀ ȓȆ ȉǻȇȄ 

ȃȈȀȃȈȉȀȒǾȀ . 

ǲǧǬǥǩǡ ǰǡǱǡǳǧǱǧǲǧǲ 
i. ǰȊǽȇȎȑ totes  ȏȎȔ ȃȈǼȐȖȎȌȓȀȈ Ȁȏț ȓȎ ȒȆȋȄǾȎ ȏȐȈȌ ȓȎȔȑ 2 ȐȀȎȔȊțȃȐȎȋȎȔȑ 

ȄȈȒțȃȎȔ (Dec _Point 1) 

ii. ǰȊǽȇȎȑ totes  ȏȎȔ ȃȈǼȐȖȎȌȓȀȈ Ȁȏț ȓȎ ȏǼȐȀȑ ȓȎȔ ȐȀȎȔȊțȃȐȎȋȎȔ ȄȍțȃȎȔ 

(Dec _Point 2) 

   ǡȌ ȇȄȘȐȆȇȄǾ ȏȘȑ Ȇ ȄȂȉȀȓǻȒȓȀȒȆ ȊȀȋȁǻȌȄȓȀȈ ȒȀȌ ôȒȆȋȄǾȎõ, ȏȐǼȏȄȈ Ȁȏț ȀȔȓǽ 

ȒȔȌȎȊȈȉǻ ȉǻȇȄ ȒȓȈȂȋǽ, ȌȀ ȄȈȒǼȐȖȎȌȓȀȈ, ȌȀ ȄȏȄȍȄȐȂǻȅȎȌȓȀȈ ȉȀȈ ȌȀ ȄȍǼȐȖȎȌȓȀȈ 

ȉȀȓǻ ȋǼȂȈȒȓȎ,(Dec _Point 1)=(Dec _Point 2)= 1200totes / h.  

iii. ǰȊǽȇȎȑ ȏȎȔ ȂȄȋǾȅȎȌȓȀȈ Ȁȏț ȉǻȇȄ ȖȄȈȐȈȒȓǽ (Dec _Point 3(i-xii) ȏȐǼȏȄȈ ȌȀ ǼȖȎȔȌ 

ȓȈȋǽ ~85totes / h) 

iv. ǰȊǽȇȎȑ tote  ȏȎȔ ȁȐǾȒȉȎȌȓȀȈ ȒȓȎȌ buffer  ȐȀȎȔȊțȃȐȎȋȎ10 (Dec _Point 4 

ȏȐǼȏȄȈ ȌȀ ȄǾȌȀȈ ȉǻȓȘ Ȁȏț 40 totes  ȉǻȇȄ ȒȓȈȂȋǽ.) 

v. ǰȊǽȇȎȑ totes/h  ȏȎȔ ȄȈȒǼȐȖȎȌȓȀȈ ȒȓȎ picking  (Dec  Point Input for Picking)  

vi. ǰȊǽȇȎȑ totes/h ȏȎȔ ȄȈȒǼȐȖȎȌȓȀȈ ȒȓȆȌ pre zone ( Dec Point Input for Pre Zone)  

ǯȈ ȓȈȋǼȑ ȓȘȌ ȃȜȎ ȓȄȊȄȔȓȀǾȘȌ ȋȄȂȄȇȝȌ ȄȍȀȐȓȝȌȓȀȈ Ȁȏț ȓȀ ȂȄȌȈȉțȓȄȐȀ ȒȄȌǻȐȈȀ ȏȎȔ 

ȄȍȄȓǻȅȎȌȓȀȈ ȒȓȎ ȋȎȌȓǼȊȎ. 

  

                                                   
10 ǯ buffer ȐȀȎȔȊțȃȐȎȋȎȑ ȄǾȌȀȈ Ȏ ȐȀȎȔȊțȃȐȎȋȎȑ ȄȈȒțȃȎȔ 1. ǚȖȄȈ ȇȄȘȐȆȇȄǾ țȓȈ ȎȈ ȖȄȈȐȈȒȓǼȑ 

ȏȀǾȐȌȎȔȌ totes Ȁȏț ȓȎȌ ȏǻȌȘ, ȉȀȈ țȓȈ Ȏ ȉǻȓȘ ȓȎȔ ȊȄȈȓȎȔȐȂȄǾ Șȑ buffer. ǚȖȄȈ ȀȌȀȏȀȐȀȒȓȀȇȄǾ ȋȄ 

merge sort, ȎȏțȓȄ ȄȏȈȓȐǼȏȄȈ ȓȆȌ ȀȌȀȉȔȉȊȎȕȎȐǾȀ ȓȘȌ totes. ǥǻȌ ȓȎ ȏȊǽȇȎȑ ȓȎȔȑ ȍȄȏȄȐǻȒȄȈ ȓȀ 40 

ȓȎ ȓȐǼȍȈȋȎ ȓȎȔ ȋȎȌȓǼȊȎȔ ȒȓȀȋȀȓǻ. ǲȓȆ ȏȐȀȂȋȀȓȈȉǽ ȄȂȉȀȓǻȒȓȀȒȆ ȄǾȌȀȈ Ȏ ȉǻȓȘ ȐȀȎȔȊțȃȐȎȋȎȑ ȉȀȈ 

ǼȖȄȈ ȌȀ ȉǻȌȄȈ ȋȄ ȓȆ ȃȈȀȕȎȐǻ ȓȘȌ ȃȈȀȒȓǻȒȄȘȌ ȒȓȀ totes, ȏȎȔ țȋȘȑ ȒȓȎ ȋȎȌȓǼȊȎ ȃȄȌ ȊȀȋȁǻȌȄȓȀȈ 

ȔȏțȗȈȌ. 



1.1.1.1.1 ǪȄȕǻȊȀȈȎ 3: ǰȄȐȈȂȐȀȕǽ ȓȆȑ ǥȂȉȀȓǻȒȓȀȒȆȑ ȉȀȈ ȓȎȔ ǬȎȌȓǼȊȎȔ 
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TMHMATIKO VALIDATION 

ǲǴǣǪǥǭǳǱǸǳǩǪǡ ǤǥǤǯǬǥǭǡ  - ǰǥǱǩǯǶǧ DECANTING 

5 ǲǳǡǨǬǯǩ ǥǱǣǡǲǩǡǲ (ǲǳǧǭ ǰǱǯǳǡǲǧ) 

3 ǲǳǡǨǬǯǩ ǥǱǣǡǲǩǡǲ (Ǩǡ ǴǫǯǰǯǩǧǨǯǴǭ ǡǱǶǩǪǡ) 

2 ǡǳǯǬǡ ǡǭǡ ǲǳǡǨǬǯ 

6 ǥǩǭǡǩ ǯǩ ǥǱǣǡǦǯǬǥǭǯǩ ǰǯǴ Ǩǡ ǡǰǡǲǶǯǫǧǨǯǴǭ ǡǱǶǩǪǡ 

600 TOTES/ ǢǡǱǤǩǡ ǬǰǯǱǥǩ ǭǡ ǤǩǡǶǥǩǱǩǦǥǳǡǩ ǯ ǪǡǨǥ ǥǱǣǡǦǯǬǥǭǯǲ 

7 ǸǱǥǲ ǥǩǭǡǩ ǧ ǤǩǡǱǪǥǩǡ Ǭǩǡǲ ǢǡǱǤǩǡǲ 

600 / 7 ~ 85 TOTES/ HOUR ǥǰǥǮǥǱǣǡǦǥǳǡǩ ǯ ǪǡǨǥ ǥǱǣǡǦǯǬǥǭǯǲ 

0,27 M/ SEC ǥǩǭǡǩ ǧ ǳǡǶǴǳǧǳǡ ǳǯǴ ǪǡǨǥ ǱǡǯǴǫǯǤǱǯǬǯǴ 

1200 TOTES/H ǬǰǯǱǯǴǭ ǭǡ ǤǩǡǪǩǭǯǴǭ ǯǩ ǱǡǯǴǫǯǤǱǯǬǯǩ 
ǰǾȌȀȉȀȑ 3.3- 3: Decanting -  ǲȔȂȉȄȌȓȐȘȓȈȉǻ ǤȄȃȎȋǼȌȀ 

ǯǱǩǡ Ǭǥǫǥǳǧǲ ð ǰǡǱǡǤǯǶǥǲ 

Ǥǥǭ Ǭǥǫǥǳǡǳǡǩ ǯ ǳǱǯǰǯǲ ǡǵǩǮǧǲ ǳǸǭ ǰǱǯǹǯǭǳǸǭ Ǫǡǩ ǳǸǭ TOTES ǲǳǧǭ 

ǥǣǪǡǳǡǲǳǡǲǧ 

ǯǩ ǥǱǣǡǲǩǡ ǳǯǴ ǶǥǩǱǩǲǳǧ ǥǳǲǩ ǯǰǸǲ ǥǶǥǩ ǰǡǱǡǲǳǡǨǥǩ ǲǳǯ Ǭǯǭǳǥǫǯ ǯǴǲǩǡǲǳǩǪǡ 

ǰǥǱǩǯǱǩǦǥǳǡǩ ǲǥ Ǭǩǡ ǵǯǱǳǯǥǪǵǯǱǳǸǲǧ ǡǭǡ ǳǯǳǥ. ǯ ǶǱǯǭǯǲ ǰǯǴ 

ǪǡǳǡǭǡǫǸǭǥǳǡǩ ǲǳǩǲ Ǫǩǭǧǲǥǩǲ ǳǯǴ ǥǩǭǡǩ ǲǴǭǯǫǩǪǡ ǡǴǳǯǲ ǰǯǴ ǥǶǥǩ 

ǰǱǯǲǤǩǯǱǩǲǥǩ ǧ ǥǳǡǩǱǥǩǡ, ǡǫǫǡ Ǥǥǭ ǣǜǭǥǳǡǩ ǡǭǡǰǡǱǡǲǳǡǲǧ ǳǸǭ ǪǩǭǧǲǥǸǭ 

ǰǯǴ ǥǪǳǥǫǥǩ.  
ǰǾȌȀȉȀȑ 3.3- 4: Decanting  -  ǝȐȈȀ ǬȄȊǼȓȆȑ ǰȀȐȀȃȎȖǼȑ  

ǤǥǩǪǳǥǲ VALIDATION 

ǲǶǥǳǩǪǡ Ǭǥ ǳǧǭ ǡǰǯǤǯǲǧ ǳǸǭ ǲǳǡǨǬǸǭ DECANTING: Ǭǥǣǩǲǳǧ ǡǰǯǤǯǲǧ ǳǯǴ 

ǶǥǩǱǩǲǳǧ ~85 TOTES / HOUR ǣǩǡ ǳǱǯǵǯǤǯǲǩǡ Ǭǥ 85*6= 510 TOTES/ H ǣǩǡ ǯǫǯǴǲ 

ǳǯǴǲ ǲǳǡǨǬǯǴǲ 

ǲǶǥǳǩǪǡ Ǭǥ ǳǧǭ ǡǰǯǤǯǲǧ ǳǯǴ ǲǴǲǳǧǬǡǳǯǲ ǱǡǯǴǫǯǤǱǯǬǸǭ: ǭǡ ǥǶǥǩ 

ǤǴǭǡǳǯǳǧǳǡ ǭǡ ǡǭǳǥǮǥǩ ǳǧ Ǫǜǭǧǲǧ 1200 TOTES/ H ǲǥ ǪǡǨǥ ǲǧǬǥǩǯ ǳǯǴ. 
ǰǾȌȀȉȀȑ 3.3- 5: Deca nting -  ǤȄǾȉȓȄȑ Validation  

ǲǳǯǶǯǩ ǰǱǯǲǯǬǯǩǸǲǧǲ 

ǭǡ ǰǱǯǲǤǩǯǱǩǲǳǥǩ ǳǯ ǰǫǧǨǯǲ ǳǸǭ ǥǱǣǡǦǯǬǥǭǸǭ ǰǯǴ ǡǰǡǩǳǯǴǭǳǡǩ ǲǳǧǭ 

ǥǣǪǡǳǡǲǳǡǲǧ ǣǩǡ ǤǩǡǵǯǱǥǳǩǪǯǴǲ ǱǴǨǬǯǴǲ ǳǱǯǵǯǤǯǲǩǡǲ TOTES (ǤǩǡǵǯǱǡ 

ǲǳǯ ǰǫǧǨǯǲ ǳǸǭ TOTES/ H Ǫǡǩ ǲǳǧǭ ǰǯǱǥǩǡ ǳǯǴǲ) 
ǰǾȌȀȉȀȑ 3.3- 6: Decanting  -  ǲȓțȖȎȈ ǰȐȎȒȎȋȎǾȘȒȆȑ 

ǧ ȀȌǻȊȔȒȆ ȓȘȌ ȃȄȃȎȋǼȌȘȌ Ȁȏț ȓȀ ȒȄȌǻȐȈȀ ȀȉȎȊȎȔȇȄǾ ȃȜȎ ǻȍȎȌȄȑ: 

¶ ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȖȄȈȐȈȒȓȝȌ 

¶ ǳȎ ȏȊǽȇȎȑ ȓȘȌ totes/hour  

ǬȄ ȓȆ ȖȐǽȒȆ ȓȎȔ Experimenter  ȃȆȋȈȎȔȐȂǽȇȆȉȀȌ ȉȀȈ ȄȉȓȄȊǼȒȓȆȉȀȌ ȓȀ ȏȀȐȀȉǻȓȘ 

ȒȄȌǻȐȈȀ ȋȄ ȒȓțȖȎ ȓȎȌ ȏȐȎȒȃȈȎȐȈȒȋț ȓȆȑ ȖȐǽȒȆȑ ȓȘȌ  ȖȄȈȐȈȒȓȝȌ ȒȄ ȒȔȌȃȔȀȒȋț ȋȄ 

ȓȆ ȕțȐȓȈȒȆ ȓȆȑ pre -zone. ǝȊȀ ȓȀ ȒȄȌǻȐȈȀ ǼȓȐȄȍȀȌ ȂȈȀ ȓȎȌ ǾȃȈȎ ȖȐțȌȎ (1 shift = 

25200sec  ȉȀȇȝȑ Ȏ ȏȀȐȀȂȘȂȈȉțȑ ȖȐțȌȎȑ ȂȈȀ ȓȎȌ ȄȐȂȀȅțȋȄȌȎ ȄǾȌȀȈ ȎȈ 7 ȝȐȄȑ ȀȌǻ 

ȁǻȐȃȈȀ) ȉȀȈ ȂȈȀ ȓȈȑ ǾȃȈȄȑ ȄȏȀȌȀȊǽȗȄȈȑ (10) . ǣȈȀ țȊȀ ȓȀ ȒȄȌǻȐȈȀ Ȇ ȄǾȒȎȃȎȑ ȓȘȌ totes  

ȂǾȌȄȓȀȈ ȀȌǻ ȃȈȀȒȓǽȋȀȓȀ ȏȎȔ ȎȐǾȅȎȌȓȀȈ Ȁȏț ȓȆȌ ȉȀȌȎȌȈȉǽ ȉȀȓȀȌȎȋǽ ȋȄ  

ȃȈȀȕȎȐȄȓȈȉȎȜȑ ȐȔȇȋȎȜȑ. 
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ǶǥǩǱǩǲǳǥǲ 

ǧ ȇȄȘȐȆȓȈȉǽ ȀȏțȃȎȒȆ ǽȓȀȌ 85 totes / h.11 ǡȔȓț ȒȆȋȀǾȌȄȈ ȏȘȑ ȓȎ ȋǼȂȈȒȓȎ ȏȊǽȇȎȑ 

ȏȎȔ ȂȄȋǾȅȄȓȀȈ ȀȌǻ ȝȐȀ (ȉȀȈ ȂȈȀ ȓȎȔȑ 5 ȒȓȀȇȋȎȜȑ) ȇȀ ȄǾȌȀȈ ~85*6= 510 totes. ǭȀ 

ȒȆȋȄȈȘȇȄǾ Ȅȃȝ, țȓȈ ȌȀȈ ȋȄȌ ȓȎ 85 ȄǾȌȀȈ Ȏ ȋȄȂȀȊȜȓȄȐȎȑ ȐȔȇȋțȑ ȂȈȀ ȖȄȈȐȈȒȓǽ, ȀȊȊǻ ȓȎ 

510 ȃȄȌ ȄǾȌȀȈ ȓȎ ȋȄȂȀȊȜȓȄȐȎ ȏȊǽȇȎȑ totes, ȀȕȎȜ ȋȄ ǻȊȊȎ ȏȊǽȇȎȑ ȖȄȈȐȈȒȓȝȌ ȋȏȎȐȄǾ 

ȌȀ ȕȓǻȒȄȈ ȉȀȈ ȓȀ 600 totes / h. ǥȏǾȒȆȑ ȒȄ ȉǻȇȄ ȒȄȌǻȐȈȎ ȓȄȊȈȉǻ Ȇ ȕțȐȓȈȒȆ ȓȘȌ 

ȖȄȈȐȈȒȓȝȌ ȀȌȀȋǼȌȄȓȀȈ ȌȀ ȄǾȌȀȈ ȎȋȎȈțȋȎȐȕȆ. 

6 ǶǥǩǱǩǲǳǥǲ 

ǣȈȀ ȓȀ ȒȄȌǻȐȈȀ ȀȔȓǽ ȓȆȑ ȄȌțȓȆȓȀȑ, Ȇ ȓȐȎȕȎȃȎȒǾȀ ȓȘȌ totes  ȂǾȌȄȓȀȈ ȋțȌȎ Ȁȏț ȓȎ 

picking  ȉȀȈ ȉȀȓȄȔȇȜȌȄȓȀȈ ȋțȌȎ ȒȓȎȔȑ ȏȜȐȂȎȔȑ., ȀȕȎȜ ȄȍȄȓǻȅȄȓȀȈ Ȇ ȀȏțȃȎȒȆ ȓȘȌ 

ȖȄȈȐȈȒȓȝȌ. 

ǡ/ǡ 

ǲǥǭǡǱǩǯǴ 

ǪǡǳǡǭǯǬǧ ǥǩǲǯǤǯǴ 

TOTES 

ǱǴǨǬǯǲ 

(totes/hour 

apprx)  

ǡǮǩǯǫǯǣǧǲǧ ǲǥǭǡǱǩǯǴ 

1 normal( 3;0.1) 1200 ǡǪǴǱǯ 

2 normal( 3.5;0.1) 1029 ǡǪǴǱǯ 

3 normal(4;0.1)  900 ǡǪǴǱǯ 

4 normal(4 .5;0.1) 800 ǡǪǴǱǯ 

5 normal( 5;0.1) 720 ǡǪǴǱǯ 

6 normal( 5.5;0.1) 655 ǡǪǴǱǯ 

7 normal( 6;0.1) 600 ǡǪǴǱǯ 

8 normal( 6.5;0.1) 554 ǡǪǴǱǯ 

9 normal( 7;0.1) 514 ǥǣǪǴǱǯ 

10 normal (7.5;0.1) 480 ǥǣǪǴǱǯ 

11 normal (8;0.1) 450 ǥǣǪǴǱǯ 

12 normal (8.5;0.1) 424 ǥǣǪǴǱǯ 

13 normal (9;0.1) 400 ǥǣǪǴǱǯ 
ǰǾȌȀȉȀȑ 3.3- 7:Decanting  -  ǡȍȈȎȊțȂȆȒȆ ǲȄȌȀȐǾȘȌ ǶȄȈȐȈȒȓȝȌ 
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1 968 176 50.3 50.3 49.2 49.7 51.0 49.8 40.00 

2 877.0 243 56.9 55.9 57.3 58.8 58.7 56.9 40.00 

3 798.3 296 62.4 62.4 62.0 62.4 62.4 63.5 40.00 

4 729.3 339 66.9 66.1 67.5 66.1 66.1 67.3 40.00 

5 673.5 388 71.2 72.3 72.1 73.6 71.5 72.3 40.00 

6 624.9 426 75.4 76.8 75.3 76.5 75.4 76.4 40.00 

7 581 466 80.9 80.9 80.4 80.7 80.1 81.0 40.00 

                                                   
11 H ȀȏțȃȎȒȆ ȓȘȌ 85 totes / h ȄǾȌȀȈ ȄȕȈȉȓǽ ȂȈȀ ȏȊǽȇȎȑ 6 ȖȄȈȐȈȒȓȝȌ țȓȀȌ Ȇ ȓȐȎȕȎȃȎȒǾȀ ȓȎȔ 

ȒȔȒȓǽȋȀȓȎȑ ȄǾȌȀȈ ȋȄ ~510totes / h. ǲȓȀ ȒȄȌǻȐȈȀ ȏȎȔ ȄȍȄȓǻȅȎȌȓȀȈ ȏȀȐȀȉǻȓȘ Ȇ ȕțȐȓȈȒȆ ȓȘȌ 

ȒȓȀȇȋȝȌ decanting  ȄǾȌȀȈ 600totes / h, ȎȏțȓȄ Ȇ ȀȏȎȃȎȓȈȉǽ ȄȏȄȍȄȐȂȀȒǾȀ ȓȎȔȑ ȃȄȌ ȄǾȌȀȈ ȄȕȈȉȓǽ ȋȄ 

ȀȔȓțȌ ȓȎȌ ȀȐȈȇȋț ȓȘȌ ȖȄȈȐȈȒȓȝȌ. 
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8 547.54 497.5 84.56 84.0 83.9 84.2 84.1 84.71 40.00 

9 512.13 502.31 84.1 84.3 84.27 84.8 84.4 83.5 10.9 

10 477.94 469.77 78.4 78.8 78.8 79.1 79.1 78.2 8.20 

11 448.03 440.83 74.5 73.8 74.1 73.4 74.6 73.1 7.6 

12 421.69 415.19 69.8 68.5 70.1 70.2 69.7 69.3 6.90 

13 398.26 392.40 65.2 66.0 66.3 65.8 65.9 65.4 8.20 
ǰǾȌȀȉȀȑ 3.3- 8: Decanting -  ǤȄǾȉȓȄȑ ǡȏțȃȎȒȆȑ 

ǝȏȘȑ ȕȀǾȌȄȓȀȈ ȉȀȈ Ȁȏț ȓȎȔȑ ȏȀȐȀȏǻȌȘ ȏǾȌȀȉȄȑ, ȓȀ ȒȄȌǻȐȈȀ țȏȎȔ DEC_4 = 40, 

ȃȆȊȝȌȎȔȌ țȓȈ ȎȈ 6 ȖȄȈȐȈȒȓǼȑ ȃȄȌ ȋȏȎȐȎȜȌ ȌȀ ȀȌȓȀȏȎȉȐȈȇȎȜȌ ȒȓȆȌ ȄǾȒȎȃȎ ȓȘȌ 

totes . ǣȈȀ ȀȔȓǻ ȓȀ ȒȄȌǻȐȈȀ ȇȀ ȂǾȌȄȈ ȏȐȎȒȃȈȎȐȈȒȋțȑ ȓȎȔ ȄȊǻȖȈȒȓȎȔ ȀȏȀȐȀǾȓȆȓȎȔ 

ȏȊǽȇȎȔȑ ȖȄȈȐȈȒȓȝȌ.  

ǥȏǾȒȆȑ Ȁȏț ȓȎȌ ȏȀȐȀȏǻȌȘ ȏǾȌȀȉȀ ȕȀǾȌȄȓȀȈ țȓȈ ȂȈȀ ȓȎ ȏȐȝȓȎ ȄȕȈȉȓț ȒȄȌǻȐȈȎ Ȇ 

ȀȏțȃȎȒȆ ȓȎȔ ȖȄȈȐȈȒȓǽ ȄǾȌȀȈ 85 totes/hour, ȏȎȔ ȓȀȔȓǾȅȄȓȀȈ ȋȄ ȓȆ ȇȄȘȐȆȓȈȉǽ. ǯȈ 

ȐȀȎȔȊțȃȐȎȋȎȈ ǼȖȎȔȌ ȓȆȌ ȈȉȀȌțȓȆȓȀ ȌȀ ȕǼȐȎȔȌ 1200 totes/hour. 

ǡȏț ȀȔȓǻ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȕȀǾȌȄȓȀȈ țȓȈ ȓȎ ȋȎȌȓǼȊȎ ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ ȄǾȌȀȈ 

validated , ȋȄ ȓȆȌ ǼȌȌȎȈȀ țȓȈ ȂȈȀ ȓȈȑ ȇȄȘȐȆȓȈȉǼȑ ȒȔȌȇǽȉȄȑ ȃǾȌȄȈ ȓȀ ȇȄȘȐȆȓȈȉǻ 

ȀȏȎȓȄȊǼȒȋȀȓȀ. ǥȏȄȈȃǽ Ȇ ȄȂȉȀȓǻȒȓȀȒȆ ȃȄȌ ǼȖȄȈ ȃȆȋȈȎȔȐȂȆȇȄǾ ȉȀȈ ȃȄȌ ǼȖȄȈ ȈȒȓȎȐȈȉǻ 

ȃȄȃȎȋǼȌȀ, ȃȄȌ ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȏȈȎ ȀȍȈțȏȈȒȓȎ validation .  

ǣȈȀ ȓȈȑ ȏȄȐȈȏȓȝȒȄȈȑ ȏȎȔ ȀȏȀȈȓȄǾȓȀȈ ȋȄȂȀȊȜȓȄȐȎ ȏȊǽȇȎȑ ȖȄȈȐȈȒȓȝȌ, ȎȐȈȀȉǻ ȀȔȓǼȑ 

ȉȀȊȜȏȓȎȌȓȀȈ ȋȄ ȏȊǽȇȎȑ țȏȘȑ ȕȀǾȌȄȓȀȈ ȒȓȎȌ ȏȀȐȀȉǻȓȘ ȏǾȌȀȉȀ:  

ǡ/ǡ ǲǥǭǡǱǩǯǴ ǥǫǡǶǩǲǳǯ ǰǫǧǨǯǲ ǶǥǩǱǩǲǳǸǭ 

1 normal( 3;0.1) 1200 >12. ǤȄȌ ȈȉȀȌȎȏȎȈȄǾȓȀȈ Ȁȏț ȉǻȏȎȈȎ ȒȄȌǻȐȈȎ 

2 normal( 3.5;0.1) 1029 >12. ǤȄȌ ȈȉȀȌȎȏȎȈȄǾȓȀȈ Ȁȏț ȉǻȏȎȈȎ ȒȄȌǻȐȈȎ 

3 normal(4;0.1)  900 11 (ȋǼȒȆ ȀȏțȃȎȒȆ 80 totes/h)  

4 normal(4 .5;0.1) 800 10 (ȋǼȒȆ ȀȏțȃȎȒȆ 78 totes/h)  

5 normal( 5;0.1) 720 9 (ȋǼȒȆ ȀȏțȃȎȒȆ 78 totes/h)  

6 normal( 5.5;0.1) 655 8 (ȋǼȒȆ ȀȏțȃȎȒȆ 80 totes/h)  

7 normal( 6;0.1) 600 8 (ȋǼȒȆ ȀȏțȃȎȒȆ 78 totes/h)  

8 normal( 6.5;0.1) 554 7 (ȋǼȒȆ ȀȏțȃȎȒȆ 78 totes/h)  
ǰǾȌȀȉȀȑ 3.3- 9: Decanting -  ǥȏȈȏȊǼȎȌ ǶȄȈȐȈȒȓǼȑ 

ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǲǥǭǡǱǩǸǭ ǰǥǱǩǲǲǯǳǥǱǸǭ ǡǰǯ 6 ǶǥǩǱǩǲǳǸǭ 

¶ ȉȀȇǼȌȀȑ ȉȀȓȀȌȀȊȝȌȄȈ 

o 21 sec ȂȈȀ ȕțȐȓȘȒȆ 

o 21 sec ȂȈȀ ȄȉȕțȐȓȘȒȆ 

¶ ǲȜȌȎȊȎ 56 ȒȄȌǻȐȈȀ 

¶ ǳȐȎȕȎȃȎȒǾȀ ȀȌǻ: 
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o 3 sec  

o 3,5 sec   

o 4 sec  

o 4,5 sec  

o 5 sec  

o 5,5 sec  

o 6 sec  

o 6,5 sec  

ǡǰǯǳǥǫǥǲǬǡǳǡ 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 2: Decanting  -  ǡȏȎȓȄȊǼȒȋȀȓȀ ȒȄȌȀȐǾȘȌ ȋȄ ȖȐǽȒȆ 7 ȖȄȈȐȈȒȓȝȌ 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 3: Decanting  -   ǡȏȎȓȄȊǼȒȋȀȓȀ ȒȄȌȀȐǾȘȌ ȋȄ ȖȐǽȒȆ 8 ȖȄȈȐȈȒȓȝȌ 
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1.1.1.1.1 ǪȄȕǻȊȀȈȎ 3: ǰȄȐȈȂȐȀȕǽ ȓȆȑ ǥȂȉȀȓǻȒȓȀȒȆȑ ȉȀȈ ȓȎȔ ǬȎȌȓǼȊȎȔ 
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ǤȈǻȂȐȀȋȋȀ 3.3- 4: Decanting  -   ǡȏȎȓȄȊǼȒȋȀȓȀ ȒȄȌȀȐǾȘȌ ȋȄ ȖȐǽȒȆ 9 ȖȄȈȐȈȒȓȝȌ 

 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 5: Decanting  -   ǡȏȎȓȄȊǼȒȋȀȓȀ ȒȄȌȀȐǾȘȌ ȋȄ ȖȐǽȒȆ 10 ȖȄȈȐȈȒȓȝȌ 
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ǤȈǻȂȐȀȋȋȀ 3.3- 6: Decanting -   ǡȏȎȓȄȊǼȒȋȀȓȀ ȒȄȌȀȐǾȘȌ ȋȄ ȖȐǽȒȆ 11 ȖȄȈȐȈȒȓȝȌ 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 7: Decanting -   ǡȏȎȓȄȊǼȒȋȀȓȀ ȒȄȌȀȐǾȘȌ ȋȄ ȖȐǽȒȆ 12 ȖȄȈȐȈȒȓȝȌ 

 

ǥǱǬǧǭǥǩǡ ǡǰǯǳǥǫǥǲǬǡǳǸǭ 

ǰǫǧǨǯǲ 

ǶǥǩǱǩǲǳǸǭ 

Ǭǥǣǩǲǳǧ ǡǰǯǤǯǲǧ 

(TOTES/HOUR) 

ǥǫǡǶǩǲǳǧ ǡǰǯǤǯǲǧ 

(TOTES/HOUR) 

ǰǱǸǳǯ ǥǵǩǪǳǯ 

ǲǥǭǡǱǩǯ (SEC 

ǳǱǯǵǯǤǯǲǩǡǲ) 

7 ~78 ~78 ǡǭǡ 6,5 SEC 

8 ~80 ~68 ANA 5,5 SEC 

9 ~78 ~61 ANA 5 SEC 

10 ~78 ~55 ANA 4,5 SEC 

11 ~80 ~50 ANA 4 SEC 

12 ~75 ~45 ANA 4 SEC 

ǰǾȌȀȉȀȑ 3.3- 10: Decanting  -  ǯȊȈȉǻ ȀȏȎȓȄȊǼȒȋȀȓȀ ȀȌǻ ȏȊǽȇȎȑ ȖȄȈȐȈȒȓȝȌ 
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¶ ǲȄ ȉǻȇȄ ȒȄȌǻȐȈȎ ȎȈ ȒȓȀȇȋȎǾ ȕȎȐȓǾȅȎȌȓȀȈ ȋȄ ȎȋȎȈțȋȎȐȕȎ ȓȐțȏȎ  

¶ ǣȈȀ ȓȐȎȕȎȃȎȒǾȀ 1200 totes / hour  ȃȄȌ ȋȏȎȐȎȜȌ ȌȀ ȓȆȌ ȀȏȎȐȐȎȕǽȒȎȔȌ ȎȜȓȄ 

12 ȖȄȈȐȈȒȓǼȑ, ȎȏțȓȄ ȃȄȌ ȄȍȄȓǻȅȄȓȀȈ. 

¶ ǧ ȋǼȂȈȒȓȆ ȀȏțȃȎȒȆ ȉǻȇȄ ȖȄȈȐȈȒȓǽ ȏȀȐȀȋǼȌȄȈ ȌȀ ȄǾȌȀȈ ȒȓȀ 85 totes / hour . 

ǲȓȎȌ ȏȀȐȀȏǻȌȘ ȏǾȌȀȉȀ ȕȀǾȌȄȓȀȈ ȌȀ ȒȓȀȋȀȓǻ ȒȓȀ 80 totes / hour  ȉȀȈ ȂȈȀ 

ȀȔȓț ȎȕȄǾȊȄȓȀȈ Ȏ ȐȔȇȋțȑ ȓȐȎȕȎȃȎȒǾȀȑ ȏȎȔ ȄȏȈȊǼȖȇȆȉȄ.  

 

ǡȌȀȊȔȓȈȉǻ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȕȀǾȌȎȌȓȀȈ ȒȓȎ ǰǡǱǡǱǳǧǬǡ ǡ. 
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3.3.3 ǳǬǧǬǡ ǱǡǯǴǫǯǤǱǯǬǸǭ PRE-ZONE 

ǡǰǥǩǪǯǭǩǲH 

 

ǥȈȉțȌȀ 3.3- 7: Pre_Zone  

ǥȈȉțȌȀ 3.3-8: Pre_Zone 
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ǥȈȉțȌȀ 3.3- 9: Pre Zone -  ǰȎȐȄǾȀ Totes 
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ǫǯǣǩǪǧ-  ǰǩǭǡǪǥǲ 
ǧ pre -zone  ȀȏȎȓȄȊȄǾ ȓȎȌ ȄȌȘȓȈȉț ȉȐǾȉȎ ȋȄȓȀȍȜ ȓȘȌ ȓȋȆȋǻȓȘȌ, ȂȈȀ ȀȔȓț ȉȀȈ ȏȀǾȅȄȈ 

ȐțȊȎ ȓȈ ȊȀȋȁǻȌȄȈ, Ȁȏț ȏȎȈȀ ȏȄȐȈȎȖǽ ȉȀȈ ȋȄ ȓȈ ȐȔȇȋț ȝȒȓȄ ȎȈ ȏȎȒțȓȆȓȄȑ ȏȎȔ 

ȉȈȌȎȜȌȓȀȈ ȒȄ ȀȔȓǽ ȌȀ ȄǾȌȀȈ ȒȓȀ ȏȊȀǾȒȈȀ ȏȎȔ ȀȌȓȀȏȎȉȐǾȌȄȓȀȈ Ȇ ȄȂȉȀȓǻȒȓȀȒȆ.    

ǳȀ ȀȌȓȈȉȄǾȋȄȌȀ ȐȎǽȑ ȄȈȒǼȐȖȎȌȓȀȈ, țȏȘȑ ȕȀǾȌȄȓȀȈ ȉȀȈ ȒȓȎ ȏȀȐȀȏǻȌȘ ȒȖǽȋȀ: 

¶ ǡȏț ȓȎȔȑ ȏȜȐȂȎȔȑ ȋȄ itemtype  5 

¶ ǡȏț ȓȎ decanting  ȋȄ itemtype  1,2 ǽ 3 (ȀȌȓǾȒȓȎȈȖȀ ȂȈȀ ȓȎȌ ȉǻȇȄ ȏȜȐȂȎ ȒȓȎȌ 

ȎȏȎǾȎ ȎȃȄȜȎȔȌ) 

¶ ǡȏț ȓȎ picking  ȋȄ itemtype  1,2,3 ǽ 4 (ȀȌȓǾȒȓȎȈȖȀ ȂȈȀ ȓȎȌ ȉǻȇȄ ȏȜȐȂȎ ȒȓȎȌ 

ȎȏȎǾȎ ȎȃȄȜȎȔȌ ǽ ȂȈȀ ȓȎ decanting  (ȓȈȋǽ 4)) 

ǰǡǱǡǤǯǶǥǲ 
ǧ ȁȀȒȈȉǽ ȏȀȐȀȃȎȖǽ ȏȎȔ ȀȕȎȐǻ ȓȎ ȓȋǽȋȀ decanting  ȄǾȌȀȈ ȓȎ ȂȄȌȈȉțȓȄȐȎ ȒȉȄȏȓȈȉț 

țȓȈ ȃȄȌ ȂǾȌȄȓȀȈ ȉȊǾȒȆ ȓȘȌ totes  ȁǻȒȄȈ ȉȘȃȈȉȝȌ, ȀȊȊǻ ȋȄ ȊȎȂȈȉǽ FIFO. 

ǰǡǱǡǬǥǳǱǯǰǯǩǧǲǧ 
ǡȕȎȐǻ ȓȎ ȕțȐȓȎ ȏȎȔ ȋȏȎȐȄǾ ȌȀ ǼȖȄȈ Ȇ ȏȄȐȈȎȖǽ ȓȘȌ ȐȀȎȔȊȎȃȐțȋȘȌ. ǚȓȒȈ ȋȄ ȖȐǽȒȆ 

ȏȈȌǻȉȘȌ, ȉȀȇȎȐǾȅȄȓȀȈ Ȏ ȐȔȇȋțȑ ȓȘȌ totes  ȏȎȔ ȏȄȐȌǻ Ȁȏț ȉȀȈ ȏȐȎȑ ȉǻȇȄ 

ȉȀȓȄȜȇȔȌȒȆ. ǧ ȏȎȐȄǾȀ ȏȎȔ ȀȉȎȊȎȔȇȄǾȓȀȈ Ȁȏț ȉǻȇȄ tote  ȉǻȇȄ ȒȓȈȂȋǽ ȎȐǾȅȄȓȀȈ Ȁȏț 

ȓȎ ȏȄȐȈȄȖțȋȄȌȎ ȓȎȔ: 

¶ ǣȄȋǻȓȀ totes  Ȁȏț ȓȎ decanting  ȏǻȌȄ ȒȓȎȌ ȀȌȓǾȒȓȎȈȖȎ ȏȜȐȂȎ 1,2,3 

¶ ǣȄȋǻȓȀ totes  Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ ȏǻȌȄ ȒȓȎ picking  

¶ ǘȃȄȈȀ totes  Ȁȏț ȓȎ picking  ȏǻȌȄ ȒȓȎ decanting  

ǲǧǬǥǩǡ ǰǡǱǡǳǧǱǧǲǧǲ 
ǳȀ ȒȆȋȄǾȀ ȏȀȐȀȓǽȐȆȒȆȑ ȀȌȓȈȒȓȎȈȖȎȜȌ ȒȓȈȑ ȇǼȒȄȈȑ ȓȆȑ ǥȈȉțȌȀ 3.3-9: Pre Zone - 

ǰȎȐȄǾȀ Totes 

1. ǰȊǽȇȎȑ totes / h ȏȎȔ ȄȈȒǼȐȖȎȌȓȀȈ Ȁȏț picking  (PrZ_1 =  Totes from  Picking ) 

2. ǰȊǽȇȎȑ totes/h  ȏȎȔ ȄȈȒǼȐȖȎȌȓȀȈ Ȁȏț pre zone  (PrZ_2=  Totes from  

Decanting ) 

3. ǰȊǽȇȎȑ totes/h  ȏȎȔ ȄȈȒǼȐȖȎȌȓȀȈ Ȁȏț ȓȎȌ ȏȜȐȂȎ 1(Pr_Z_3=  Totes from 

tower_1)  

4. ǰȊǽȇȎȑ totes/h  ȏȎȔ ȄȈȒǼȐȖȎȌȓȀȈ Ȁȏț ȓȎȌ ȏȜȐȂȎ 2(Pr_Z_4=  Totes from 

tower_2)  

5. ǰȊǽȇȎȑ totes/h  ȏȎȔ ȄȈȒǼȐȖȎȌȓȀȈ Ȁȏț ȓȎȌ ȏȜȐȂȎ 3(Pr_Z_5=  Totes from 

tower_3)  

6. ǰȊǽȇȎȑ totes/h  ȏȎȔ ȄȍǼȐȖȎȌȓȀȈ ȏȐȎȑ ȓȎ picking  (Pr_Z_6 =  Totes to Picking)  
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7. ǰȊǽȇȎȑ totes/h  ȏȎȔ ȄȍǼȐȖȎȌȓȀȈ ȏȐȎȑ pre zone  (Pr_Z_7=  Totes to 

Decanting )12 

8. ǰȊǽȇȎȑ totes / h ȏȎȔ ȄȍǼȐȖȎȌȓȀȈ ȏȐȎȑ ȓȎȌ ȏȜȐȂȎ 1(Pr_Z_8=  Totes to tower _1) 

9. ǰȊǽȇȎȑ totes / h ȏȎȔ ȄȍǼȐȖȎȌȓȀȈ ȏȐȎȑ ȓȎȌ ȏȜȐȂȎ 2(Pr_Z_9=  Totes to tower _2) 

10. ǰȊǽȇȎȑ totes / h ȏȎȔ ȄȍǼȐȖȎȌȓȀȈ ȏȐȎȑ ȓȎȌ ȏȜȐȂȎ 3(Pr_Z_10=  Totes to 

tower _3) 

ǧ ȓȈȋǽ ȏȎȔ ȏȀǾȐȌȄȈ ȉǻȇȄ ǼȌȀ Ȁȏț ȓȀ ȏȀȐȀȏǻȌȘ ȋȄȂǼȇȆ ȄȍȀȐȓǻȓȀȈ Ȁȏț ȓȎ 

ȏȐțȂȐȀȋȋȀ ȓȐȎȕȎȃȎȒǾȀȑ ȀȊȊǻ ǼȖȄȈ ȋǼȂȈȒȓȆ ȓȈȋǽ ȓȀ 1200 totes / h. 

ǳǬǧǬǡǳǩǪǯ VALIDATION 

ǲǴǣǪǥǭǳǱǸǳǩǪǡ ǤǥǤǯǬǥǭǡ   

ǥǩǲǯǤǯǲ ǳǯǳǥǲ ǣǩǭǥǳǡǩ Ǫǡǩ ǡǰǯ ǳǡ 3 ǳǬǧǬǡǳǡ (DECANTING, PICKING, TOWERS) 

TO TMHMA DECANTING Ǥǥǭ ǣǥǭǭǡ ǭǥǡ TOTES, ǲǴǬǢǡǫǥǩ Ǭǯǭǯ ǲǳǧǭ 

ǥǰǥǮǥǱǣǡǲǩǡ ǳǯǴǲ 

0,27 M/ SEC ǥǩǭǡǩ ǧ ǳǡǶǴǳǧǳǡ ǳǯǴ ǪǡǨǥ ǱǡǯǴǫǯǤǱǯǬǯǴ 

1200 TOTES/H ǬǰǯǱǯǴǭ ǭǡ ǤǩǡǪǩǭǥǩ ǯ ǪǡǨǥ ǱǡǯǴǫǯǤǱǯǬǯǲ Ǫǡǳǡ Ǭǥǣǩǲǳǯ 
ǰǾȌȀȉȀȑ 3.3- 11: Pre Zone  -  ǲȔȂȉȄȌȓȐȘȓȈȉǻ ǤȄȃȎȋǼȌȀ 

ǯǱǩǡ Ǭǥǫǥǳǧǲ ð ǰǡǱǡǤǯǶǥǲ 

FIFO ǫǯǣǩǪǧ ǣǩǡ ǳǧǭ ǥǮǴǰǧǱǥǳǧǲǧ ǳǸǭ TOTES, Ǫǡǩ ǯǶǩ Ǫǫǩǲǧ Ǭǥ ǪǸǤǩǪǯǴǲ 
ǰǾȌȀȉȀȑ 3.3- 12: Pre Zone -  ǰȀȐȀȃȎȖǼȑ 

ǤǥǩǪǳǥǲ VALIDATION 

ǲǶǥǳǩǪǡ Ǭǥ ǳǧǭ ǡǰǯǤǯǲǧ ǳǯǴ ǲǴǲǳǧǬǡǳǯǲ ǱǡǯǴǫǯǤǱǯǬǸǭ: ǭǡ ǥǶǥǩ 

ǤǴǭǡǳǯǳǧǳǡ ǭǡ ǡǭǳǥǮǥǩ ǳǧ Ǫǜǭǧǲǧ 1200 TOTES/ H ǲǥ ǪǡǨǥ ǲǧǬǥǩǯ ǳǯǴ. 
ǰǾȌȀȉȀȑ 3.3- 13: Pre Zone -  ǤȄǾȉȓȄȑ 

ǲǳǯǶǯǩ ǰǱǯǲǯǬǯǩǸǲǧǲ 

ǲǳǯǶǯǲ ǥǩǭǡǩ ǭǡ ǥǮǥǳǡǲǳǯǴǭ ǲǴǭǤǴǡǲǬǯǩ ǰǯǲǯǳǧǳǸǭ TOTES ǰǯǴ 

ǬǥǳǡǵǥǱǯǭǳǡǩ ǲǳǩǲ ǰǥǱǩǯǶǥǲ ǳǧǲ ǥǣǪǡǳǡǲǳǡǲǧǲ Ǫǡǳǡ ǳǧ ǲǴǭǯǫǩǪǧ ǫǥǩǳǯǴǱǣǩǡ 

ǯǫǸǭ ǳǸǭ ǳǬǧǬǡǳǸǭ .  
ǰǾȌȀȉȀȑ 3.3- 14: Pre Zone  -  ǲȓțȖȎȈ ǰȐȎȒȎȋȎǾȘȒȆȑ 

ǲǥǭǡǱǩǡ PRE ZONE ǤǥǶǥǳǡǩ PRE ZONE 

ǲǳǥǫǭǥǩ 

1 ǥǸǲ 11 Totes Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ ȉȀȈ Ȁȏț ȓȎȔȑ ȒȓȀȇȋȎȜȑ 

decanting  

Totes ȒȓȎ 

picking  

12 ǥǸǲ 22 Totes Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ ȉȀȈ Ȁȏț ȓȎȔȑ ȒȓȀȇȋȎȜȑ 

picking  

23 ǥǸǲ 33 Totes Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ ȉȀȈ Ȁȏț ȓȎȔȑ ȒȓȀȇȋȎȜȑ 

decanting  ȉȀȈ picking . ǧ ȀȌȀȊȎȂǾȀ totes  Ȁȏț ȓȎȔȑ 

ȒȓȀȇȋȎȜȑ decanting  ȉȀȈ picking  ȄǾȌȀȈ 50-50.  

34 ǥǸǲ 44 Totes Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ ȉȀȈ Ȁȏț ȓȎȔȑ ȒȓȀȇȋȎȜȑ 

decanting  ȉȀȈ picking . ǧ ȀȌȀȊȎȂǾȀ totes  Ȁȏț ȓȎȔȑ 

ȒȓȀȇȋȎȜȑ decanting  ȉȀȈ picking  ȄǾȌȀȈ 70-30.  

                                                   
12 ǯȐǾȅȄȓȀȈ Ȁȏț ȏǾȌȀȉȄȑ Șȑ ȏȎȒȎȒȓț ȓȘȌ totes  ȄȍțȃȎȔ. 
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ǰǾȌȀȉȀȑ 3.3- 15: ǲȄȌǻȐȈȀ Pre Zone  

ǳȀ ȏȀȐȀȏǻȌȘ ȒȄȌǻȐȈȀ ȄȍȄȓǻȒȓȆȉȀȌ ȎȔȒȈȀȒȓȈȉǻ ȀȕȎȐȎȜȌ ȃȈȀȕȎȐȄȓȈȉǼȑ ȒȔȌȇǽȉȄȑ 

ȓȐȎȕȎȃȎȒǾȀȑ ȓȆȑ pre  zone   

ǣȈȀ ȓȆȌ ȄǾȒȎȃȎ Ȇ ȉȀȓȀȌȎȋǽ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȄ ȄǾȌȀȈ ȉȀȈ ȏǻȊȈ Ȇ ȉȀȌȎȌȈȉǽ ȉȀȈ  

¶ ǝȒȎȌ ȀȕȎȐǻ ȓȆȌ ȄǾȒȎȃȎ totes  Ȁȏț ȓȎ picking  ȉȀȓȄȔȇȜȌȎȌȓȀȈ Ȁȏț 900 ǼȘȑ 

ȉȀȈ 400 totes / hour  (Ȇ ȄǾȒȎȃȎȑ ȋȄȈȝȌȄȓȀȈ ȋȄ ȁǽȋȀ 50 totes / hour ) 

¶ ǝȒȎȌ ȀȕȎȐǻ ȓȆȌ ȄǾȒȎȃȎ totes  Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ (ȀȌȀȊȜȎȌȓȀȈ ȒȀȌ 

ȄȂȉȀȓǻȒȓȀȒȆ ȒȓȆ ȒȔȌǼȖȄȈȀ) ȄǾȌȀȈ ȒȓȀȇȄȐǽ ȋȄ ~ǼȍȎȃȎ 400 tote / hour  ȀȌǻ 

ȏȜȐȂȎ 

ǤǥǩǪǳǥǲ ð ǲǧǬǥǩǡ ǰǡǱǡǳǧǱǧǲǧǲ 

¶ Pr_Z_1 = Totes from Picking 

ǤȄǾȖȌȄȈ ȓȎȌ ȋȄȈȎȜȋȄȌȎ ȐȔȇȋț ȄȈȒțȃȎȔ totes  Ȁȏț ȓȆ ȏȄȐȈȎȖǽ ȓȎȔ decanting .  

¶ Pr_Z_6 = Totes to Picking   

ǤȄǾȖȌȄȈ ȓȆ ȓȐȎȕȎȃȎȒǾȀ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ picking  (ȏȐǼȏȄȈ ȌȀ ȄǾȌȀȈ ȒȓȀȇȄȐǽ 

ȂȈȀ țȊȀ ȓȀ ȒȄȌǻȐȈȀ ȒȓȀ ~ 1200totes / h. ) 

¶ Pr_Z_3= Totes from tower_1 

¶ Pr_Z_4= Totes from tower_2 

¶ Pr_Z_5= Totes from tower_3 

ǤȄǾȖȌȎȔȌ ȓȆ ȓȐȎȕȎȃȎȒǾȀ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ (ȏȐǼȏȄȈ ȌȀ 

ȄǾȌȀȈ ȒȓȀȇȄȐǽ ȒȓȀ 400 totes / hour   ȂȈȀ ȉǻȇȄ ȏȜȐȂȎ) 

¶ Pr_Z_8= Totes to tower_1 

¶ Pr_Z_9= Totes to tower_2 

¶ Pr_Z_10= Totes to tower_3 

ǤȄǾȖȌȎȔȌ ȓȆ ȓȐȎȕȎȃȎȒǾȀ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȓȘȌ ȏȜȐȂȘȌ (ȄȍȀȐȓǻȓȀȈ Ȁȏț ȓȎ 

ȐȔȇȋț ȉȀȈ ȓȎȌ ȓȐțȏȎ ȄȈȒțȃȎȔ) 

ǯȈ ȓȈȋǼȑ ȏȎȔ ȀȕȎȐȎȜȌ ȓȎȔȑ ȏȜȐȂȎȔȑ ȃȄǾȖȌȎȔȌ țȓȈ ȓȀ totes  ȉȀȓȀȌǼȋȎȌȓȀȈ 

ȎȋȎȈțȋȎȐȕȀ ȉȀȓǻ ȓȆȌ ȄǾȒȎȃȎ ȉȀȈ ǼȍȎȃȎ ȓȎȔȑ. ȄǾȓȄ ȓȀ totes  ȎȃȆȂȎȜȌȓȀȈ 

ȀȏȄȔȇȄǾȀȑ Ȁȏț ȓȎ picking  ȒȄ ȀȔȓȎȜȑ ȄǾȓȄ ȏȄȐȌȎȜȌ ȏȐȝȓȀ Ȁȏț ȓȎȔȑ 

ȒȓȀȇȋȎȜȑ decanting . 

¶ Pr_Z_2= Totes from Decanting  

¶ Pr_Z_7= Totes to Decanting  

ǤȄǾȖȌȎȔȌ ȓȆ ȕțȐȓȈȒȆ ȓȆȑ ȏȄȐȈȎȖǽȑ ȓȎȔ decanting  ȒȓȀ ȒȄȌǻȐȈȀ, ȉȀȈ ȏȘȑ ȀȔȓț 

ȀȌȓȀȏȎȉȐǾȌȄȓȀȈ ȒȄ ȀȔȓǽ. ǣȈȀ  ȓȎȌ ȏȐȎȒȃȈȎȐȈȒȋț ȓȎȔ ȏȊǽȇȎȔȑ ȓȘȌ ȖȄȈȐȈȒȓȝȌ 
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ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȀȌ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȏȎȔ ȏȐȎǼȉȔȗȀȌ Ȁȏț ȓȎ ȓȋȆȋȀȓȈȉț validation  

ȓȎȔ decanting .  

ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǲǥǭǡǱǩǸǭ 

¶ 44 ȒȄȌǻȐȈȀ ȄȍȄȓǻȒȓȆȉȀȌ, ȖȘȐȈȒȋǼȌȀ ȒȄ 4 ȎȋǻȃȄȑ țȏȘȑ ȏȀȐȎȔȒȈǻȅȄȓȀȈ 

ȒȓȎȌ ǰǾȌȀȉȀȑ 3.3-15: ǲȄȌǻȐȈȀ Pre Zone 

¶ ǳȐȎȕȎȃȎȒǾȀ ȏȐȎȑ picking  : 1200 totes/hour  

¶ ǳȐȎȕȎȃȎȒǾȀ ȏȐȎȑ decanting : ~900 ð 400 totes / hour , ȃȆȊ. ȀȌǻ 

o 4 sec  

o 4,5 sec  

o 5 sec  

o 5,5 sec  

o 6 sec  

o 6,5 sec  

o 7 sec  

o 7,5 sec  

o 8 sec  

o 8,5 sec  

o 9 sec  

¶ ǳȐȎȕȎȃȎȒǾȀ Ȁȏț ȉǻȇȄ ȏȜȐȂȎ: 400 totes / hour  
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ǤȈǻȂȐȀȋȋȀ 3.3- 8: Pre ð Zone: ǵțȐȓȈȒȆ ȋȄ Totes Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ ȉȀȈ ȓȎȔȑ ȒȓȀȇȋȎȜȑ decanting  ȋȄ ȋȄȈȎȜȋȄȌȎ ȐȔȇȋț (900 ð 400 totes / hour )
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ǤȈǻȂȐȀȋȋȀ 3.3- 9: Pre ð Zone  ð ǵțȐȓȈȒȆ ȋȄ Totes Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ ȉȀȈ ȓȎȔȑ ȒȓȀȇȋȎȜȑ picking  ȋȄ ȋȄȈȎȜȋȄȌȎ ȐȔȇȋț (900 ð 400 totes / hour )  
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ǤȈǻȂȐȀȋȋȀ 3.3- 10: Pre ð Zone  ð ǵțȐȓȈȒȆ ȋȄ Totes Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ, ȓȎȔȑ ȒȓȀȇȋȎȜȑ decanting  ȉȀȈ picking  ȒȄ ȀȌȀȊȎȂǾȀ 50-50 ȋȄ ȋȄȈȎȜȋȄȌȎ ȐȔȇȋț (900 ð 400 

totes / hour )  
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ǤȈǻȂȐȀȋȋȀ 3.3- 11: Pre ð Zone  ð ǵțȐȓȈȒȆ ȋȄ Totes Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ, ȓȎȔȑ ȒȓȀȇȋȎȜȑ decanting  ȉȀȈ picking  ȒȄ ȀȌȀȊȎȂǾȀ 70-30 ȋȄ ȋȄȈȎȜȋȄȌȎ ȐȔȇȋț (900 ð 400 

totes / hour )  

 

ǳȀ ȀȌȀȊȔȓȈȉǻ ȀȏȎȓȄȊǼȒȋȀȓȀ ȏȎȔ ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ ȒȓȎ ǰȀȐǻȐȓȆȋȀ Ǣ.
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ǥǱǬǧǭǥǩǡ ǡǰǯǳǥǫǥǲǬǡǳǸǭ 

¶ ǤǥǩǪǳǥǲ ǰǯǴ ǡǵǯǱǯǴǭ ǳǯ PICKING: 

o ǲȓȀȇȄȐǽ ǼȍȎȃȎȑ ȏȐȎȑ picking  ~1200 totes / hour  

o ǥǾȒȎȃȎȑ ȀȌǻȊȎȂȀ ȋȄ ȓȎ ȐȔȇȋț ȓȐȎȕȎȃȎȒǾȀȑ 

Á ǬǼȂȈȒȓȆ: ~885 totes/hour  

Á ǥȊǻȖȈȒȓȆ: ~400 totes/hour  

¶ ǤǥǩǪǳǥǲ ǰǯǴ ǡǵǯǱǯǴǭ ǳǯ DECANTING: 

o ǚȍȎȃȎȑ ȀȌȓǾȒȓȎȈȖȆ ȋȄ ȓȆȌ ȄǾȒȎȃȎ 

¶ ǤǥǩǪǳǥǲ ǰǯǴ ǡǵǯǱǯǴǭ ǳǯǴǲ TOWERS 

o ǥǩǲǯǤǯǲ 

Á ǯȋȎȈțȋȎȐȕȆ ȄǾȒȎȃȎȑ ȀȌǻȊȎȂȀ ȋȄ ȓȎ ȒȄȌǻȐȈȎ 

o ǥǮǯǤǯǲ 

Á ǯȋȎȈțȋȎȐȕȆ ǼȍȎȃȎȑ, ȒȓȀȇȄȐǻ ȒȓȀ ~400 totes / hour  

ǣȄȌȈȉǻ ȏȀȐȀȓȆȐȄǾȓȀȈ ȒȔȋȋȄȓȐǾȀ ȒȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȘȌ ȎȋǻȃȘȌ ȒȄȌȀȐǾȘȌ. 

ǡȏț ȀȔȓǻ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȕȀǾȌȄȓȀȈ țȓȈ ȓȎ ȋȎȌȓǼȊȎ ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ ȄǾȌȀȈ 

validated , ȋȄ ȓȆȌ ǼȌȌȎȈȀ țȓȈ ȂȈȀ ȓȈȑ ȇȄȘȐȆȓȈȉǼȑ ȒȔȌȇǽȉȄȑ ȃǾȌȄȈ ȓȀ ȇȄȘȐȆȓȈȉǻ 

ȀȏȎȓȄȊǼȒȋȀȓȀ. ǥȏȄȈȃǽ Ȇ ȄȂȉȀȓǻȒȓȀȒȆ ȃȄȌ ǼȖȄȈ ȃȆȋȈȎȔȐȂȆȇȄǾ ȉȀȈ ȃȄȌ ǼȖȄȈ ȈȒȓȎȐȈȉǻ 

ȃȄȃȎȋǼȌȀ, ȃȄȌ ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȏȈȎ ȀȍȈțȏȈȒȓȎ validation .  

ǲǥǭǡǱǩǡ 1-11 / ǰǡǱǡǳǧǱǧǲǧ 

¶ ǣȈȀ ȓȀ ȒȄȌǻȐȈȀ 1,5,6: ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȖȄȈȐȈȒȓȝȌ ȏȎȔ ȔȏȎȓǼȇȆȉȄ ȄǾȌȀȈ ȎȐȈȀȉǻ 

ȀȌȄȏȀȐȉǼȑ ȂȈȀ ȓȆȌ ȓȐȎȕȎȃȎȒǾȀ ȂȈȀ ȀȔȓț ȉȀȈ ȄǾȌȀȈ ȀȃȜȌȀȓȀ (ȁǻȒȄȈ ȓȆȑ ȓȈȋǽȑ 

ȓȎȔ ȃȄǾȉȓȆ Dec _Point4) 

¶ ǲȓȀ ȔȏțȊȎȈȏȀ ȒȄȌǻȐȈȀ Ȇ ȒȔȋȏȄȐȈȕȎȐǻ ȄǾȌȀȈ Ȇ ȀȌȀȋȄȌțȋȄȌȆ 

 

ǡȌȀȊȔȓȈȉǻ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȕȀǾȌȎȌȓȀȈ ȒȓȎ ǰǡǱǡǱǳǧǬǡ ǡ. 
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3.3.4 ǳǬǧǬǡ ǰǴǱǣǸǭ O.S.R. 

ǡǰǥǩǪǯǭǩǲǧ 
 

  

ǥȈȉțȌȀ 3.3- 10: ǰȜȐȂȎȈ O.S.R. 

 

ǥȈȉțȌȀ 3.3- 11: ǰȜȐȂȎȈ O.S.R. 

 

ǥȈȉțȌȀ 3.3- 12: ǰȜȐȂȎȈ O.S.R. 
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ǥȈȉțȌȀ 3.3- 13: ǰȜȐȂȎȈ O.S.R -  ǪǻȓȎȗȆ 
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ǰǴǱǣǯǲ 1 

ǰǴǱǣǯǲ 3 

ǰǴǱǣǯǲ 2 

4,5 

6,7 

8,9 

ǥȈȉțȌȀ 3.3- 14: ǰȜȐȂȎȈ -   ǰȎȐȄǾȀ Totes 
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ǫǯǣǩǪǧ-  ǰǩǭǡǪǥǲ 

 

 

1: ȄǾȒȎȃȎȑ Ȁȏț ȓȎȔȑ ȐȀȎȔȊțȃȐȎȋȎȔȑ ȓȆȑ pre  zone  

2: ȀȌȄȊȉȔȒȓǽȐȀȑ ȄȈȒțȃȎȔ, ȏȎȔ ȀȌȀȊȀȋȁǻȌȄȈ ȓȆ ȋȄȓȀȕȎȐǻ ȒȓȎȔȑ 17 ȎȐțȕȎȔȑ 

3: ȎȔȐǻ ȔȏȎȃȎȖǽȑ ȉǻȇȄ ȎȐțȕȎȔ13 

4,5: ȒȄȈȐǼȑ ȐȀȕȈȝȌ ȉǻȇȄ ȎȐțȕȎȔ 

6: shuttle  ȉǻȇȄ ȎȐțȕȎȔ, ȏȎȔ ȀȌȀȊȀȋȁǻȌȄȈ ȓȈȑ ȋȄȓȀȕȎȐǼȑ Ȁȏț ȓȀ 

 3 ȏȐȎȑ 4,5 

 4,5 ȏȐȎȑ 7 

7: ȎȔȐǻ ȄȍțȃȎȔ ȉǻȇȄ ȎȐțȕȎȔ 

8: ȀȌȄȊȉȔȒȓǽȐȀȑ ȄȍțȃȎȔ, ȏȎȔ ȀȌȀȊȀȋȁǻȌȄȈ ȓȆ ȋȄȓȀȕȎȐǻ Ȁȏț ȓȎȔȑ 17 ȎȐțȕȎȔȑ 

ȒȓȆȌ pre  zone  

9: ȎȔȐǻ ȏȎȔ ȎȃȆȂȎȜȌ ȒȓȆ pre  zone   

 ǰǡǱǡǤǯǶǥǲ 
ǧ ȉȀȓȀȌȎȋǽ ȒȓȎȔȑ ȏȜȐȂȎȔȑ ȂǾȌȄȓȀȈ ȋȄ ȎȋȎȈțȋȎȐȕȎ ȓȐțȏȎ.  

                                                   
13 ǲȄ ȉǻȇȄ țȐȎȕȎ ȎȈ ȎȔȐǼȑ ǼȖȎȔȌ ȖȘȐȆȓȈȉțȓȆȓȀ 2 țȒȎ ȉȀȈ ȓȎ capacity  ȓȘȌ shuttles.  
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3 
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1 

ǥȈȉțȌȀ 3.3- 15: ǰǴǱǣǯǩ O.S.R. -  ǰȎȐȄǾȀ Totes 
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H default  ȊȎȂȈȉǽ ȄȍțȃȎȔ ȓȘȌ totes  Ȁȏț ȓȀ racks  ȄǾȌȀȈ Ȇ FIFO ȉȀȈ Ȇ ȉȊǾȒȆ ȓȘȌ totes  

ȃȄȌ ȂǾȌȄȓȀȈ ȁǻȒȄȈ ȉȘȃȈȉȝȌ.  

ǰǡǱǡǬǥǳǱǯǰǯǩǧǲǧ 
ǣȈȀ ȓȆȌ ȄǾȒȎȃȎ ȓȘȌ totes  ȒȓȎȔȑ ȏȜȐȂȎȔȑ ȃȄȌ ȏȐȎȒȕǼȐȄȓȀȈ ȉǻȏȎȈȀ ȃȔȌȀȓțȓȆȓȀ 

ȐȜȇȋȈȒȆȑ, ȀȕȎȜ ȕȓǻȒȎȔȌ ȋȄ ȓȎȔȑ ȐȀȎȔȊțȃȐȎȋȎȔȑ ȄȈȒǼȐȖȎȌȓȀȈ ȒȓȆȌ 

ȄȂȉȀȓǻȒȓȀȒȆ ȉȀȈ ȀȔȓț ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȉǻȇȄ ȒȓȈȂȋǽ. ǤȄȌ ȒȔȋȁȀǾȌȄȈ țȋȘȑ ȓȎ ǾȃȈȎ ȉȀȈ 

ȋȄ ȓȆȌ ǼȍȎȃȎ ȓȎȔȑ Ȁȏț ȀȔȓǽ. ǧ ȊȎȂȈȉǽ ȂȈȀ ȀȏȄȊȄȔȇǼȐȘȒȆ ȓȘȌ totes  Ȁȏț ȓȀ ȐǻȕȈȀ 

ȄǾȌȀȈ Ȇ FIFO (ȋȄȓǻ ȓȆȌ ȏȀȐǼȊȄȔȒȆ ȓȎȔ ȄȊǻȖȈȒȓȎȔ ȃȈȀȒȓǽȋȀȓȎȑ ȏȀȐȀȋȎȌǽȑ ȏȎȔ Ȅȃȝ 

ȇȄȘȐȄǾȓȀȈ ȋȆȃȄȌȈȉț). ǳȎ ȒȜȒȓȆȋȀ ȄǾȌȀȈ ȉȀȓȀȒȉȄȔȀȒȋǼȌȎ (ȉȀȈ ȒȓȆ ȏȐȀȂȋȀȓȈȉțȓȆȓȀ 

ȀȊȊǻ ȉȀȈ ȒȓȎ ȋȎȌȓǼȊȎ) ȂȈȀ ȌȀ ȄȍǻȂȄȈ 600totes / hour . ǣȈȀ ȌȀ ȋȏȎȐȄǾ Ȏ ȖȐǽȒȓȆȑ ȓȎȔ 

ȋȎȌȓǼȊȎȔ ȌȀ ȎȐǾȒȄȈ ȋȈȉȐțȓȄȐȎȔȑ ȐȔȇȋȎȜȑ ȄȈȒțȃȎȔ ȀȉȎȊȎȔȇȄǾȓȀȈ ȓȎ Ȅȍǽȑ ȒȉȄȏȓȈȉț:  

ǧ ȎȔȐǻ ȄȍțȃȎȔ ȉǻȇȄ ȏȜȐȂȎȔ ȊȄȈȓȎȔȐȂȄǾ Șȑ ȋȄȓȐȆȓǽȑ, ȒȓȎȌ ȎȏȎǾȎ ȋȏȎȐȄǾ ȌȀ 

ȎȐȈȒȓȄǾ: 

o ǳȎ ȃȈǻȒȓȆȋȀ ȀȌȀȂȘȂǽȑ 

o ǧ ȖȐȎȌȈȉǽ ȒȓȈȂȋǽ (ȒȓȎ ȃȈǻȒȓȆȋȀ ȀȌȀȂȘȂǽȑ) țȏȎȔ ȍȄȉȈȌǻȄȈ Ȇ ȎȔȐǻ ȌȀ 

ȀȏȄȊȄȔȇȄȐȝȌȄȈ totes  

o  ǧ ȖȐȎȌȈȉǽ ȒȓȈȂȋǽ (ȒȓȎ ȃȈǻȒȓȆȋȀ ȀȌȀȂȘȂǽȑ) țȏȎȔ ȒȓȀȋȀȓǻ Ȇ ȎȔȐǻ ȌȀ 

ȀȏȄȊȄȔȇȄȐȝȌȄȈ totes  

ǣȈȀ ȏȀȐǻȃȄȈȂȋȀ ȖȐțȌȘȌ ȒȓȀ ȒȄȌǻȐȈȀ ȏȎȔ ȄȍȄȓǻȒȓȆȉȀȌ ȏȀȐȀȉǻȓȘ: 

 ǰǴǱǣǯǲ 1 ǰǴǱǣǯǲ 2 ǰǴǱǣǯǲ 3 
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ǰǾȌȀȉȀȑ 3.3- 16: ǶȐȎȌȈȒȓǽȑ ǰȜȐȂȘȌ 

ǳȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȏȎȔ ȄǾȖȀȌ ȓȀ ȏȀȐȀȏǻȌȘ ȒȄȌǻȐȈȀ ȕȀǾȌȎȌȓȀȈ ȒȓȆ ȒȔȌǼȖȄȈȀ. ǬȄ ȓȆ 

ȖȐǽȒȆ ȀȔȓȎȜ ȖȐȎȌȈȒȓǽ, ȂǾȌȄȓȀȈ ȄȜȉȎȊȎȑ Ȏ ȉȀȇȎȐȈȒȋțȑ ȓȘȌ ȃȈȀȒȓȆȋǻȓȘȌ 

ȀȏȄȊȄȔȇǼȐȘȒȆȑ totes , ȀȌȄȍǻȐȓȆȓȀ Ȁȏț ȓȎ ȄȉǻȒȓȎȓȄ ȃȈǻȒȓȆȋȀ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ 

ȂȈȀ ȓȀ ȒȄȌǻȐȈȀ ȓȆȑ ȋȎȌȓȄȊȎȏȎǾȆȒȆȑ. 

ǲǧǬǥǩǡ ǰǡǱǡǳǧǱǧǲǧǲ 
ǣȈȀ ȉǻȇȄ ȏȜȐȂȎ:  

i. ǯ ȐȔȇȋțȑ ȄȈȒțȃȎȔ ȓȘȌ totes  ȂȈȀ ȓȎȌ ȉǻȇȄ ȏȜȐȂȎ (OSR_1_1, OSR_2_1, 

OSR_3_1) 
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ii. O ȐȔȇȋțȑ ȄȍțȃȎȔ ȓȘȌ totes  ȂȈȀ ȓȎȌ ȉǻȇȄ ȏȜȐȂȎ (OSR_1_2 OSR_2_2, 

OSR_3_2) 

 ǳǬǧǬǡǳǩǪǯ VALIDATION 

ǲǴǣǪǥǭǳǱǸǳǩǪǡ ǤǥǤǯǬǥǭǡ   

22.032 Ǩǥǲǥǩǲ ǡǰǯǨǧǪǥǴǲǧǲ ǣǩǡ TOTES 

3 ǰǴǱǣǯǩ ǡǰǯǨǧǪǥǴǲǧǲ 

2 EIǤǧ TOTES: 

   ǥǩǤǯǲ 1: Ǥǩǡǲǳǡǲǥǩǲ: 600X400X425 

                  ǡǰǯǨǧǪǥǴǥǳǡǩ ǲǥ: 7 ǡǰǯ ǳǡ 17 ǥǰǩǰǥǤǡ ǳǸǭ ǰǴǱǣǸǭ ( 9.072 Ǩǥǲǥǩǲ) 

   ǥǩǤǯǲ 2: Ǥǩǡǲǳǡǲǥǩǲ: 600X400X325 

                  ǡǰǯǨǧǪǥǴǥǳǡǩ ǲǥ: 10 ǡǰǯ ǳǡ 17 ǥǰǩǰǥǤǡ ǳǸǭ ǰǴǱǣǸǭ ( 12.960 Ǩǥǲǥǩǲ) 

1-4 ǤǩǡǵǯǱǥǳǩǪǯǩ ǪǸǤǩǪǯǩ ǬǰǯǱǯǴǭ ǭǡ ǳǯǰǯǨǥǳǧǨǯǴǭ ǲǥ ǪǡǨǥ ǳǯǳǥ 

17 ǥǰǩǰǥǤǡ ǡǭǡ ǰǴǱǣǯ 

2 ǤǩǡǳǡǮǥǩǲ ǱǡǵǩǸǭ (RACKS) KAI ǥǭǡǲ ǬǥǳǡǵǯǱǥǡǲ (SHUTTLE) ǲǥ ǪǡǨǥ ǥǰǩǰǥǤǯ 

ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǳǯǴ SHUTTLE: 

            ǥǰǩǳǡǶǴǭǲǧ: 7M/ Ŝ 2  

            ǳǡǶǴǳǧǳǡ: 5M/ S 

            Ǭǥǣǩǲǳǧ ǶǸǱǧǳǩǪǯǳǧǳǡ : 2 TOTES 

1 ǡǭǥǫǪǴǲǳǧǱǡǲ ǥǩǲǯǤǯǴ Ǫǡǩ 1 ǡǭǥǫǪǴǲǳǧǱǡǲ ǥǮǯǤǯǴ ǲǥ ǪǡǨǥ ǰǴǱǣǯ 

 ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǳǯǴ LIFT:           

            ǥǰǩǳǡǶǴǭǲǧ: 7M/ Ŝ 2  

            ǳǡǶǴǳǧǳǡ: 5M/ S 

            Ǭǥǣǩǲǳǧ ǶǸǱǧǳǩǪǯǳǧǳǡ : 2 TOTES 

600 TOTES/ H ǥǩǭǡǩ ǧ Ǭǥǣǩǲǳǧ ǤǴǭǡǳǯǳǧǳǡ ǳǡǴǳǯǶǱǯǭǧǲ ǥǩǲǯǤǯǴ Ǫǡǩ ǥǮǯǤǯǴ 

TOTES ǡǰǯ ǪǡǨǥ ǰǴǱǣǯ 

400 TOTES/ H ǥǩǭǡǩ ǧ Ǭǥǣǩǲǳǧ ǤǴǭǡǳǯǳǧǳǡ ǳǡǴǳǯǶǱǯǭǧǲ ǥǩǲǯǤǯǴ Ǫǡǩ ǥǮǯǤǯǴ 

TOTES ǡǰǯ ǪǡǨǥ ǰǴǱǣǯ ǰǯǴ ǬǰǯǱǥǩ ǭǡ ǡǭǳǥǮǥǩ ǳǯ ǲǴǲǳǧǬǡ ǳǸǭ 

ǱǡǯǴǫǯǤǱǯǬǸǭ (ǡǵǯǴ ǥǶǥǩ ǯǱǩǯ ǳǡ 1200 TOTES/ H) 
ǰǾȌȀȉȀȑ 3.3- 17: ǰȜȐȂȎȈ O.S.R. -  ǲȔȂȉȄȌȓȐȘȓȈȉǻ ǤȄȃȎȋǼȌȀ 

ǯǱǩǡ Ǭǥǫǥǳǧǲ ð ǰǡǱǡǤǯǶǥǲ 

ǲǳǯ Ǭǯǭǳǥǫǯ: 

¶ ǥǭǡ ǳǯǳǥ (ǯǰǯǩǡ ǲǳǩǣǬǧ, ǯǰǯǴ Ǫǡǩ ǭǡ ǢǱǥǨǥǩ ǲǳǯ Ǭǯǭǳǥǫǯ) Ǩǡ ǥǩǭǡǩ 

ǥǩǳǥ ǡǤǥǩǯ ǥǩǳǥ Ǭǥ ǥǭǡ ǳǥǬǡǶǩǯ Ǭǥǲǡ ǳǯǴ 

¶ ǳǯ ǳǥǬǡǶǩǯ ǡǴǳǯ Ǥǥǭ ǥǶǥǩ ǭǡ Ǫǡǭǥǩ Ǭǥ ǳǯǴǲ ǪǸǤǩǪǯǴǲ (ǥǭǡǭ Ǜ 

ǰǥǱǩǲǲǯǳǥǱǯǴǲ), ǶǱǧǲǩǬǯǰǯǩǥǩǳǡǩ ǣǩǡ ǳǧǭ ǪǡǫǴǳǥǱǧ Ǭǥǫǥǳǧ ǳǯǴ ǳǯǳǥ, 

ǰǯǴ ǯǴǲǩǡǲǳǩǪǡ ǥǩǭǡǩ ǡǴǳǯ ǰǯǴ ǥǭǤǩǡǵǥǱǥǩ ǳǧǭ ǥǣǪǡǳǡǲǳǡǲǧ 

¶ Ǥǥǭ ǣǩǭǥǳǡǩ Ǫǫǩǲǧ ǳǸǭ TOTES Ǣǡǲǥǩ ǳǸǭ ǪǸǤǩǪǸǭ ǳǸǭ ǳǥǬǡǶǩǸǭ ǰǯǴ 

ǵǥǱǯǴǭ 

¶ ǰǡǱǯǫǡ ǡǴǳǡ ǧ Ǳǯǧ ǳǸǭ TOTES ǥǩǭǡǩ Ǭǥ ǳǥǳǯǩǯ ǱǴǨǬǯ Ǹǲǳǥ ǭǡ  

ǲǳǯ Ǭǯǭǳǥǫǯ Ǥǥǭ ǣǩǭǥǳǡǩ ǤǩǡǵǯǱǯǰǯǩǧǲǧ ǳǸǭ TOTES Ǣǡǲǥǩ ǳǯǴ ǴǷǯǴǲ ǳǯǴǲ.  

ǡǴǳǯ ǲǴǭǥǰǡǣǥǳǡǩ ǯǳǩ  

¶ Ǥǥǭ ǴǰǡǱǶǯǴǭ ǤǴǯ ǥǩǤǸǭ Ǳǡǵǩǡ ǰǯǴ ǤǥǶǯǭǳǡǩ TOTES 

¶ Ǫǡǳǡ ǳǧǭ ǥǩǲǯǤǯ ǲǳǯ DECANTING O ǤǩǡǶǸǱǩǲǬǯǲ ǰǯǴ ǣǩǭǥǳǡǩ ǲǳǡ TOTES 

Ǥǥǭ ǥǶǥǩ ǭǡ Ǫǡǭǥǩ Ǭǥ ǳǯ ǴǷǯǲ ǳǯǴǲ. 

ǳǡ TOTES KATANEMONTAI ǯǬǯǩǯǬǯǱǵǡ ǲǥ ǪǡǨǥ ǯǱǯǵǯ  

FIFO ǫǯǣǩǪǧ ǣǩǡ ǳǧǭ ǥǮǴǰǧǱǥǳǧǲǧ ǳǸǭ TOTES, Ǫǡǩ ǯǶǩ Ǫǫǩǲǧ Ǭǥ ǪǸǤǩǪǯǴǲ 

ǧ ǥǰǩǫǯǣǧ ǳǸǭ ǳǯǳǥS ǡǰǯ ǳǯǭ ǡǭǥǫǪǴǲǳǧǱǡ Ǫǡǩ ǡǰǯ ǳǡ SHUTTLES  ǣǩǭǥǳǡǩ Ǭǥ 

FIFO ǫǯǣǩǪǧ 
ǰǾȌȀȉȀȑ 3.3- 18: ǰȜȐȂȎȈ O.S.R.  -  ǝȐȈȀ ǬȄȊǼȓȆȑ ǰȀȐȀȃȎȖǼȑ 
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ǤǥǩǪǳǥǲ VALIDATION 

600 TOTES/ H Ǭǥǣǩǲǳǧ ǳǡǴǳǯǶǱǯǭǧ ǥǩǲǯǤǯǲ Ǫǡǩ ǥǮǯǤǯǲ ǣǩǡ ǪǡǨǥ ǰǴǱǣǯ 
ǰǾȌȀȉȀȑ 3.3- 19: ǰȜȐȂȎȈ O.S.R.  -  ǤȄǾȉȓȄȑ Validation  

ǲǳǯǶǯǩ ǰǱǯǲǯǬǯǩǸǲǧǲ 

ǭǡ ǵǡǭǥǩ ǯǳǩ ǯǩ ǰǴǱǣǯǩ ǬǰǯǱǯǴǭ ǭǡ ǡǰǯǤǯǲǯǴǭ ǳǯ ǰǯǲǯ ǳǸǭ ǳǯǳǥS ǰǯǴ 

ǡǰǡǩǳǥǩǳǡǩ ǪǡǨǥ ǸǱǡ. 
ǰǾȌȀȉȀȑ 3.3- 20: ǰȜȐȂȎȈ O.S.R.  -  ǲȓțȖȎȈ ǰȐȎȒȎȋȎǾȘȒȆȑ 

 

ǲȄ țȊȀ ȓȀ ȒȄȌǻȐȈȀ ȏȎȔ ȀȌȀȊȜȎȌȓȀȈ ȏȀȐȀȉǻȓȘ Ȇ ȄǾȒȎȃȎȑ ǼȖȄȈ ȎȐȈȒȓȄǾ ȌȀ ȄǾȌȀȈ 600 

totes / hour . 

ǲǥǭǡǱǩǯ 1: ǥǾȖȄ ȎȐȈȒȓȄǾ ȉǻȇȄ ȏȜȐȂȎȑ ȌȀ ǼȖȄȈ ȃȔȌȀȓțȓȆȓȀ ȌȀ ȀȏȄȊȄȔȇȄȐȝȌȄȈ 600 

totes / hour . 

ǲǥǭǡǱǩǯ 2,4: ǲȓțȖȎȑ ǽȓȀȌ ȌȀ ȄȍȄȓȀȒȓȄǾ ȀȌ ȋȏȎȐȄǾ ȌȀ ȎȐȈȒȓȄǾ Ȏ ȉǻȇȄ ȏȜȐȂȎȑ ȌȀ 

ȄȍǻȂȄȈ ȀȐȈȇȋț ȋȈȉȐțȓȄȐȎ ȓȎȔ 600 totes / h. ǳȔȖȀǾȀ ȄȏȈȊǼȖȓȆȉȀȌ ȓȀ 200tot es / hour  (1/3 

ȓȆȑ ȋǼȂȈȒȓȆȑ ȅǽȓȆȒȆȑ) (ǲȄȌǻȐȈȎ 2) ȉȀȈ ȓȀ 150 totes / hour  (ǲȄȌǻȐȈȎ 4).  

ǲǥǭǡǱǩǯ 3: ǲȓțȖȎȑ ǽȓȀȌ ȌȀ ȄȍȄȓȀȒȓȄǾ ȀȌ ȋȏȎȐȄǾ ȌȀ ȎȐȈȒȓȄǾ Ȏ ȉǻȇȄ ȏȜȐȂȎȑ ȌȀ 

ȄȍǻȂȄȈ ȀȐȈȇȋț ȋȈȉȐțȓȄȐȎ ȓȎȔ 600 totes / h,  ȒȄ ȋȈȉȐțȓȄȐȎ ȉȜȉȊȎ ȓȎȔ ȋȄȓȐȆȓǽ Ȁȏț 

ȀȔȓțȌ ȓȎȔ ȒȄȌȀȐǾȎȔ 2. ǪȀȈ ȏǻȊȈ Ȏ ȒȓțȖȎȑ ȄǾȌȀȈ ȓȀ 200totes  / hour  (1/3 ȓȆȑ ȋǼȂȈȒȓȆȑ 

ȅǽȓȆȒȆȑ). 

ǝȏȘȑ ȕȀǾȌȄȓȀȈ ȉȀȈ ȒȓȎȌ ȏȀȐȀȉǻȓȘ ȏǾȌȀȉȀ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȓȘȌ ȒȄȌȀȐǾȘȌ ȄǾȌȀȈ 

ȓȀ ȏȐȎȁȊȄȏțȋȄȌȀ. 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 12: ǰȜȐȂȎȈ O.S.R. ð ǲȄȌǻȐȈȀ ȉȀȇȎȐȈȒȋȎȜ ȕțȐȓȈȒȆȑ ȏȜȐȂȘȌ 
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ǡȏț ȀȔȓǻ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȕȀǾȌȄȓȀȈ țȓȈ ȓȎ ȋȎȌȓǼȊȎ ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ ȄǾȌȀȈ 

validated , ȋȄ ȓȆȌ ǼȌȌȎȈȀ țȓȈ ȂȈȀ ȓȈȑ ȇȄȘȐȆȓȈȉǼȑ ȒȔȌȇǽȉȄȑ ȃǾȌȄȈ ȓȀ ȇȄȘȐȆȓȈȉǻ 

ȀȏȎȓȄȊǼȒȋȀȓȀ. ǥȏȄȈȃǽ Ȇ ȄȂȉȀȓǻȒȓȀȒȆ ȃȄȌ ǼȖȄȈ ȃȆȋȈȎȔȐȂȆȇȄǾ ȉȀȈ ȃȄȌ ǼȖȄȈ ȈȒȓȎȐȈȉǻ 

ȃȄȃȎȋǼȌȀ, ȃȄȌ ȋȏȎȐȄǾ ȌȀ ȂǾȌȄȈ ȏȈȎ ȀȍȈțȏȈȒȓȎ validation .  

ǡȌȀȊȔȓȈȉǻ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȕȀǾȌȎȌȓȀȈ ȒȓȎ ǰǡǱǡǱǳǧǬǡ ǡ. 

3.3.5 ǳǬǧǬǡ PICKING 

ǡǰǥǩǪǯǭǩǲǧ 
 

 

ǥȈȉțȌȀ 3.3- 16: Picking  
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ǥȈȉțȌȀ 3.3- 17: ǰȄȐȈȎȖǽ Picking  

ǥȈȉțȌȀ 3.3- 18: Picking  
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ǥȈȉțȌȀ 3.3- 19: Picking -  ǤȈȀȃȐȎȋǼȑ Totes 
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ǥȈȉțȌȀ 3.3- 20: Picking  -  ǥȏȄȍǽȂȆȒȆ ǨǼȒȄȘȌ 

 

ǲȆȋȄǾȀ ȒȓȀȇȋȝȌ picking  ȉȀȈ ȎȈ ȊȄȈȓȎȔȐȂǾȄȑ ȏȎȔ ȄȉȓȄȊȎȜȌ: 

1: ǱȀȎȔȊțȃȐȎȋȎȑ ȄȈȒțȃȎȔ ȒȓȀȇȋȎȜ. ǥȈȒǻȂȄȈ ȓȀ totes  ȒȓȎȌ ȒȖȄȓȈȉț ȒȓȀȇȋț   

2: ǬȄȒȀǾȎȑ ȐȀȎȔȊțȃȐȎȋȎȑ. ǯȃȆȂȄǾ ȓȀ totes  ȏȎȔ ȕȓǻȌȎȔȌ ȒȄ ȀȔȓțȌ, ȒȓȎȌ ȄȏțȋȄȌȎ 

ȒȓȀȇȋț picking . ǰȐțȉȄȈȓȀȈ ȂȈȀ totes  ȂȈȀ ȓȀ ȎȏȎǾȀ ȓȆ ȃȄȃȎȋǼȌȆ ȒȓȈȂȋǽ ȃȄȌ ȔȏǻȐȖȄȈ 

ȖȝȐȎȑ ȌȀ ȋȏȎȔȌ ȒȓȎȌ ȏȐȝȓȎ ȐȀȎȔȊțȃȐȎȋȎ ȏȎȔ ȏȐȎȒȏǼȐȀȒȀȌ (ȐȀȎȔȊțȃȐȎȋȎȑ 

3) 

3: ǱȀȎȔȊțȃȐȎȋȎȑ ȄȏȈȊȎȂǽȑ: ǥǾȌȀȈ Ȏ ȐȀȎȔȊțȃȐȎȋȎȑ ȏȎȔ ǼȖȄȈ ȇǼȒȄȈȑ ȂȈȀ 10 totes. ǯ 

ȖȄȈȐȈȒȓǽȑ ȉǻȇȄ ȕȎȐǻ ȄȏȈȊǼȂȄȈ ȓȄȋǻȖȈȀ Ȁȏț ȓȎ 1Ȏ tote  ȓȆȑ ȃȄȉǻȃȀȑ. ǝȓȀȌ ȓȄȊȄȈȝȒȄȈ ȋȄ 

ȀȔȓț, ȓȎ ȘȇȄǾ ȂȈȀ ȌȀ ȏǻȄȈ ȏȀȐȀȏǼȐȀ ȉȀȈ ȏȀǾȐȌȄȈ ȓȄȋǻȖȈȀ ȂȈȀ pickin g Ȁȏț ȓȎ 

ȀȋǼȒȘȑ ȄȏțȋȄȌȎ ȏȎȔ ǼȐȖȄȓȀȈ ȏȐȝȓȎ. 

4,5: ǨȔȐǾȃȄȑ ȉȀȓȀȒȓȆȋǻȓȘȌ: Ȏ ȖȝȐȎȑ ȏȎȔ ȁȐǾȒȉȎȌȓȀȈ ȓȀ cartons  ȂȈȀ ȉǻȇȄ 

ȉȀȓǻȒȓȆȋȀ, ȉȀȈ țȏȎȔ ȎȈ ȖȄȈȐȈȒȓǼȑ ȓȎȏȎȇȄȓȎȜȌ ȓȀ ȏȄȐȈȄȖțȋȄȌȀ ȓȘȌ totes . 
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6,7,8,9: ǳȀ ȀȌȓȈȉȄǾȋȄȌȀ ȋȄ ȓȀ ȏȀȐȀȏǻȌȘ ȌȎȜȋȄȐȀ ȀȌȓȈȏȐȎȒȘȏȄȜȎȔȌ ȓȆȌ 

ȃȈȀȃȈȉȀȒǾȀ picking : ǬȄ ȒȉȎȏț ȌȀ ȋȆ ȖȐȄȈȀȒȓȄǾ ȌȀ ȓȐȎȕȎȃȎȓȄǾȓȀȈ ȉǻȇȄ tote  ȋȄ 

ȃȈȀȕȎȐȄȓȈȉț ȏȎȒț ȀȌȓȈȉȄȈȋǼȌȘȌ (ȒȓȆȌ ȏȄȐȈȎȖǽ ȓȎȔ decanting ). 

ǧ ȃȈȀȃȈȉȀȒǾȀ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȄ ȂȈȀ ȓȎ picking  ȄǾȌȀȈ Ȇ ȏȀȐȀȉǻȓȘ: 

i. ǬȄȓǻ ȓȎ ȏǼȐȀȑ ȓȎȔ ȐȀȎȔȊțȃȐȎȋȎȔ 3 ȓȀ totes  ȄȈȒǼȐȖȎȌȓȀȈ ȒȓȎȌ ȃȈȀȖȘȐȈȒȓǽ 

6: ǡȔȓțȑ ȉǻȌȎȌȓȀȑ split ȒȓȎ tote  ȁȂǻȅȄȈ 2 ȏȀȌȎȋȎȈțȓȔȏȀ totes . ǳȎ ǼȌȀ ȏǻȄȈ 

ȒȓȎ ȒȆȋȄǾȎ 7 ȉȀȈ ȓȎ ǻȊȊȎ ȒȓȎ ȒȆȋȄǾȎ 9. ǡȏț ȄȉȄǾ ȉȀȈ ȏǼȐȀ ȎȈ ȏȎȐȄǾȄȑ ȓȎȔȑ 

ȄǾȌȀȈ ȏȀȐǻȊȊȆȊȄȑ 

ii. ǲȆȋȄǾȎ 9: ȓȐȎȕȎȃȎȓȄǾ ȓȎ ȒȆȋȄǾȎ 8 

iii. ǲȆȋȄǾȎ 8: ȏȐțȉȄȈȓȀȈ ȂȈȀ ǻȊȊȎȌ ǼȌȀ ȃȈȀȖȘȐȈȒȓǽ ȒȓȎȌ ȎȏȎǾȎ ȋȏȎȐȄǾ ȌȀ 

ȉȀȇȎȐȈȒȓȄǾ ȓȎ ȏȊǽȇȎȑ ȓȘȌ totes  ȏȎȔ ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȓȆ ȃȈȀǾȐȄȒȆ 

iv. ǲȆȋȄǾȎ 10: ǰǻȌȄ ȓȀ totes  ȏȎȔ ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȓȎ ȒȆȋȄǾȎ 8 ȉȀȈ 

ȓȎȏȎȇȄȓȎȜȌȓȀȈ Ȁȏț ȓȎȌ ȖȄȈȐȈȒȓǽ ȒȓȀ ȉȀȓȀȒȓǽȋȀȓȀ ȏȎȔ ȄǾȌȀȈ ȀȌȎȈȉȓǻ ȉǻȇȄ 

ȒȓȈȂȋǽ ȋȄ ȓȔȖȀǾȎ ȓȐțȏȎ. 

v. ǲȆȋȄǾȎ 7: ǰȀȐȀȋǼȌȄȈ ȓȎ ȀȐȖȈȉț tote  ȋǼȖȐȈ ȌȀ ȋȎȈȐȀȒȓȎȜȌ țȊȀ ȓȀ 

ȏȄȐȈȄȖțȋȄȌȀ ȓȎȔ ȒȆȋȄǾȎȔ 10. ǬȄ ȀȔȓț ȓȎȌ ȓȐțȏȎ ȄȊǼȂȖȄȓȀȈ ȎȓȈ 

ȎȊȎȉȊȆȐȝȌȄȓȀȈ Ȇ ȄȏȄȍȄȐȂȀȒǾȀ ȄȌțȑ tote  ȏȐȈȌ ȂǾȌȄȈ Ȇ ȄȈȒȀȂȘȂǽ ȓȎȔ 

ȄȏțȋȄȌȎȔ.  

vi. ǲȆȋȄǾȎ 11: ǬȄȓȀȕǼȐȄȓȀȈ ȓȎ tote  ȋȄȓǻ ȓȎ ȒȆȋȄǾȎ 7. ǲȓȎ ȒȆȋȄǾȎ ȀȔȓț, ȁǻȒȄȈ 

ȏȎȒȎȒȓȎȜ ȃǾȌȄȓȀȈ ȉȀȈ Ȇ ȉȀȓȄȜȇȔȌȒȆ ȓȎȔ ȄǻȌ ȇȀ ȏȐȎȖȘȐǽȒȄȈ ȒȓȎȌ ȄȏțȋȄȌȎ 

ȒȓȀȇȋț, ȒȄ ȉǻȏȎȈȎȌ ǻȊȊȎ ȒȓȀȇȋț (ȏȈȇȀȌǻ) ǽ ȒȓȆȌ ǼȍȎȃȎ 

vii.  ǲȆȋȄǾȎ 12: ǱȀȎȔȊțȃȐȎȋȎȈ ȏȎȔ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȓȆȌ ȄȏȈȉȎȈȌȘȌǾȀ ȓȘȌ 

ȒȓȀȇȋȝȌ.14   

ǫǯǣǩǪǧ-  ǰǩǭǡǪǥǲ 
ǣȈȀ ȓȆȌ ȔȊȎȏȎǾȆȒȆ ȓȆȑ ȃȈȀȃȈȉȀȒǾȀ picking  ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ǼȌȀȑ ȀȐȈȇȋțȑ ȏȈȌǻȉȘȌ 

Ȁȏț țȏȎȔ ȎȐǾȅȎȌȓȀȈ ȓȀ ȏȀȐȀȉǻȓȘ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ: 

ǝȌȎȋȀ Global 

Table  

ǬȄȓȀȁȊȆȓǼȑ ȏȎȔ ȎȐǾȅȎȌȓȀȈ 

GT1 ǳȐțȏȎȑ ȐȎǽȑ ȓȘȌ totes  ȏȐȎȑ ȓȀ ȔȏțȊȎȈȏȀ ȓȋǽȋȀȓȀ ȓȎȔ ȋȎȌȓǼȊȎȔ 

ǳȐțȏȎȑ ȐȎǽȑ ȓȘȌ totes  ȀȌǻȋȄȒȀ ȒȓȎȔȑ ȒȓȀȇȋȎȜȑ 

ǰȎȒțȓȆȓȄȑ totes  ȏȎȔ ȏȐȎȉȜȏȓȎȔȌ Ȁȏț ȓȎ split ȓȎȔ ȃȄȜȓȄȐȎȔ 

separator  

ǰȈȇȀȌǼȑ ȏȎȒțȓȆȓȄȑ ȀȌȀ ȓȄȋǻȖȈȎ ȏȎȔ ȀȏȀȈȓȄǾ ȉǻȇȄ ȕȎȐǻ ȓȎ ȉǻȇȄ 

ȃȈȀȇǼȒȈȋȎ ȋȀȂȀȅǾ. 

ǰȎȒȎȒȓț totes  ȂȈȀ ȄǾȒȎȃȎ ȒȓȎȌ consolidation  station  

PICKERS TIME ǰȄȐȈȊȀȋȁǻȌȎȌȓȀȈ ȓȀ ȒȓȎȈȖȄǾȀ ȏȎȔ ȀȕȎȐȎȜȌ ȓȎȌ ȀȏȀȈȓȎȜȋȄȌȎ ȖȐțȌȎ 

ȓȎȔ ȖȄȈȐȈȒȓǽ ȂȈȀ ȕțȐȓȘȒȆ 

SEP_CONTENT

_PERCENTAGE 

ǲȄ ȉǻȇȄ ȒȓȀȇȋț ȎȐǾȅȄȓȀȈ ȓȎ ȏȊǽȇȎȑ ȓȘȌ ȓȄȋȀȖǾȘȌ ȏȎȔ 

ȃȆȋȈȎȔȐȂȎȜȌȓȀȈ Ȁȏț ȉǻȇȄ tote . 

                                                   
14 ǵȀǾȌȄȓȀȈ ȌȀ ȀȏǼȖȎȔȌ Ȁȏț ȓȎ ȔȏțȊȎȈȏȎ ȋȎȌȓǼȊȎ, ȀȔȓț țȋȘȑ ȃȄȌ ȄȏȆȐȄǻȅȄȈ ȓȆ 

ȊȎȂȈȉǽ ȉȀȈ ǼȂȈȌȄ ȋțȌȎ ȂȈȀ ȎȏȓȈȉȎȜȑ ȊțȂȎȔȑ. 
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ǝȌȎȋȀ Global 

Table  

ǬȄȓȀȁȊȆȓǼȑ ȏȎȔ ȎȐǾȅȎȌȓȀȈ 

St_1 (ǼȘȑ 5) _ 

Stores 

ǪȀȇȎȐǾȅȄȓȀȈ ȏȎȈȀ ȉȀȓȀȒȓǽȋȀȓȀ ȒȄ ȉǻȇȄ ȒȓȀȇȋț ȇȀ ȄǾȌȀȈ ȀȌȎȈȉȓǻ ȉȀȈ 

ȂȈȀ ȏțȒȎ ȖȐțȌȎ.  

ǣȈȀ ȉǻȇȄ ȉȀȓǻȒȓȆȋȀ ȉȀȇȎȐǾȅȄȓȀȈ ȓȈ ȏȊǽȇȎȑ ȓȄȋȀȖǾȘȌ ȀȏȀȈȓȄǾȓȀȈ ȂȈȀ ȓȎ 

ȒȖȆȋȀȓȈȒȋț ȄȌțȑ carton . 
ǰǾȌȀȉȀȑ 3.3- 21:Picking  -  ǰǾȌȀȉȄȑ 

ǝȊȀ ȓȀ ȃȄȃȎȋǼȌȀ ȏȎȔ ȓǾȇȄȌȓȀȈ ȋǼȒȘ ȏȈȌǻȉȘȌ ȋȏȎȐȎȜȌ ȌȀ ȀȊȊǻȍȎȔȌ ȀȌǻ ȏǻȒȀ 

ȒȓȈȂȋǽ, ȀȉțȋȆ ȉȀȈ ȉȀȓǻ ȓȎ ôȓȐǼȍȈȋȎõ ȓȎȔ ȋȎȌȓǼȊȎȔ. 

 ǰǡǱǡǤǯǶǥǲ 
 

I. ǝȏȎȓȄ ȉǻȇȄ ȒȓȀȇȋțȑ picking  ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȎȑ, ȃǼȖȄȓȀȈ totes . ǲȓȎ ȋȎȌȓǼȊȎ 

ȓȀ totes ȃȄȌ ȕȄȜȂȎȔȌ Ȁȏț ȓȎȔȑ ȏȜȐȂȎȔȑ ǽ ȓȎ decanting ȋȄ ȒȉȎȏț ȌȀ 

ȏǻȌȄ ȒȄ ǼȌȀȌ ȎȐȈȒȋǼȌȎ ȒȓȀȇȋț picking. ǥȃȝ ȓȀ totes ȄȈȒǼȐȖȎȌȓȀȈ ȒȓȎȔȑ 

ȒȓȀȇȋȎȜȑ țȓȀȌ ȀȔȓȎǾ ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȎȈ, ȀȕȎȜ ȒȉȎȏțȑ ȄǾȌȀȈ ȄȍȄȓȀȒȓȎȜȌ ȎȈ 

ȋǼȂȈȒȓȄȑ ȃȔȌȀȓțȓȆȓȄȑ ȓȆȑ ȄȂȉȀȓǻȒȓȀȒȆȑ.  

II. ǰȎȐȄǾȀ totes ȋȄȓǻ ȓȆȌ ȄȏȄȍȄȐȂȀȒǾȀ ȓȎȔȑ Ȁȏț ǼȌȀȌ ȒȓȀȇȋț  

ǥȕțȒȎȌ ǼȌȀ tote  çȄȏȄȍȄȐȂȀȒȓȄǾè Ȁȏț ǼȌȀȌ ȒȓȀȇȋț, ȋȏȎȐȄǾ: 

¶ ǭȀ ȒȔȌȄȖǾȒȄȈ ȒȓȎȌ ȀȋǼȒȘȑ ȄȏțȋȄȌȎ 

¶ ǭȀ ȒȔȌȄȖǾȒȄȈ ȂȈȀ ȉǻȏȎȈȎȌ ǻȊȊȎ ȒȓȀȇȋț 

¶ ǭȀ ȎȃȆȂȆȇȄǾ ȒȓȆȌ ǼȍȎȃȎ 

ǧ ȄȏȈȊȎȂǽ ȓȆȑ ȏȎȐȄǾȀȑ ȓȎȔ ȂǾȌȄȓȀȈ ȁǻȒȄȈ ȏȎȒȎȒȓȎȜ (ȏȖ. ǡȏț ȓȀ totes  ȏȎȔ 

ȁȂȀǾȌȎȔȌ Ȁȏț ȓȎȌ 2Ȏ ȒȓȀȇȋț picking , ȓȎ 20% ȇȀ ȏǻȄȈ ȒȓȎȌ 3Ȏ ȒȓȀȇȋț, ȓȎ 

50% ȇȀ ȏǻȄȈ  ȒȄ ǻȊȊȎȌ ȄȏțȋȄȌȎ ȉȀȈ ȓȎ 30% ȇȀ ȎȃȆȂȆȇȄǾ ȏȐȎȑ ȓȆȌ ǼȍȎȃȎ).  

ǪǻȇȄ tote , (ȀȌ ȉȀȈ țȓȀȌ ȕȓǻȌȄȈ ȒȓȎ ȒȓȀȇȋț picking  ǼȖȄȈ ȏȄȐȈȄȖțȋȄȌȎ 1), 

ȋȏȎȐȄǾ ȏȄȐȌȝȌȓȀȑ Ȁȏț ȉȀȓǻȊȊȆȊȎ ȀȌȓȈȉȄǾȋȄȌȎ ȌȀ ȃȈȀȒȏȀȒȓȄǾ 

ȃȆȋȈȎȔȐȂȝȌȓȀȑ ǼȓȒȈ ȓȀ ôȓȄȋǻȖȈȀõ ȏȎȔ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ ȂȈȀ ȓȎ picking . 

ǭȀ ȒȆȋȄȈȘȇȄǾ țȓȈ ȀȔȓț ȃȄȌ ȏȐȎȉȀȊȄǾ ȓȆ ȏȐȎȒȇǽȉȆ ȄȏȈȏȊǼȎȌ ȖȐțȌȎȔ. ǯ 

ȖȐțȌȎȑ ȏȎȔ ȖȐȄȝȌȄȓȀȈ ȂȈȀ ȓȎ picking  ȉǻȇȄ ȉȀȓȀȒȓǽȋȀȓȎȑ ȄǾȌȀȈ Ȏ ȖȐțȌȎȑ ȏȎȔ 

ȉǻȌȄȈ Ȏ ȖȄȈȐȈȒȓǽȑ ȓȎȔ ȒȓȀȇȋȎȜ ȂȈȀ ȌȀ ȓȎȏȎȇȄȓǽȒȄȈ ȓȀ ȀȌȓȈȉȄǾȋȄȌȀ ȒȓȆ ȒȘȒȓǽ 

ȇǼȒȆ. ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȓȄȋȀȖǾȘȌ ȒȓȀ ȎȏȎǾȀ ôȃȈȀȒȏǻȓȀȈ ǼȌȀ toteõ ȉȀȇȎȐǾȅȄȓȀȈ 

Ȁȏț ȓȎ ȖȐǽȒȓȆ ȒȄ ȉǻȇȄ ȒȄȌǻȐȈȎ  

III. ǳȐțȏȎȑ ȄȉȓǼȊȄȒȆȑ picking Ȁȏț ȓȎȌ ȖȄȈȐȈȒȓǽ 

ǲȓȎ ȋȎȌȓǼȊȎ ȇȄȘȐȄǾȓȀȈ țȓȈ ȒȓȆ ȏȐȀȂȋȀȓȈȉǽ ȄȂȉȀȓǻȒȓȀȒȆ ȋǾȀ ȃȈȀȃȐȎȋǽ ȓȎȔ 

ȖȄȈȐȈȒȓǽ ȉȀȊȜȏȓȄȈ ȓȆȌ ȄȏȈȊȎȂǽ, ȓȆ ȋȄȓȀȕȎȐǻ ȉȀȈ ȓȆ ȓȎȏȎȇǼȓȆȒȆ ȄȌțȑ ȓȄȋȀȖǾȎȔ. 

ǧ ȀȐȖȈȉǽ ȄȉȓǾȋȆȒȆ ȄǾȌȀȈ țȓȈ Ȏ ȖȄȈȐȈȒȓǽȑ ȀȕȈȄȐȝȌȄȈ 10sec  ȂȈȀ ȓȆȌ ȄȏȈȊȎȂǽ ȉǻȇȄ 

ȓȄȋȀȖǾȎȔ Ȁȏț 1 tote  ȒȄ 1 ȉȀȓǻȒȓȆȋȀ.  

IV. ǱȀȎȔȊțȃȐȎȋȎȑ Buffer 
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  ǝȏȘȑ ǼȖȄȈ ȒȆȋȄȈȘȇȄǾ țȊȀ ȓȀ totes  ȏȎȔ ȕȓǻȌȎȔȌ ȒȓȎ ȓȋǽȋȀ ȓȎȔ picking  ȇȀ 

ȏȐǼȏȄȈ ȌȀ ȏȄȐǻȒȎȔȌ Ȁȏț ǼȌȀȌ ȓȎȔȊǻȖȈȒȓȎȌ ȒȓȀȇȋț. ǳȀȔȓțȖȐȎȌȀ țȋȘȑ ǼȌȀ 

tote  ȋȏȎȐȄǾ ȌȀ ȄȈȒǼȊȇȄȈ ȒȄ ǼȌȀȌ ȒȓȀȇȋț ȋțȌȎ ȄǻȌ ȋǾȀ Ȁȏț ȓȈȑ 10 ȃȈȀȇǼȒȈȋȄȑ 

ȇǼȒȄȈȑ ȂȈȀ totes  ȄǾȌȀȈ ȉȄȌǽ (ȋȈȊǻȋȄ ȓȎȔȊǻȖȈȒȓȎȌ ȂȈȀ ȓȆȌ ȓȄȊȄȔȓȀǾȀ ȇǼȒȆ Ȁȏț ȓȈȑ 

10, ȉȀȇȝȑ ȓȀ totes  ȏȐȎȘȇȎȜȌȓȀȈ ȉȀȈ ȃȄȌ ȄȏȈȊǼȂȄȈ Ȏ ȖȄȈȐȈȒȓǽȑ țȏȎȈȎ ȇǼȊȄȈ ȂȈȀ 

ȌȀ ȉǻȌȄȈ ȓȎ picking . ǚȓȒȈ ȊȎȈȏțȌ ȒȄ ȏȄȐȈȏȓȝȒȄȈȑ țȏȎȔ țȊȎȈ ȎȈ ȒȓȀȇȋȎǾ ȄǾȌȀȈ ȒȄ 

ȏȊǽȐȆ ȊȄȈȓȎȔȐȂǾȀ ȏȐȎǼȉȔȗȄ ȓȎ ȕȀȈȌțȋȄȌȎ ȓȀ totes  ȀȏȊǻ ȌȀ ȃȈǼȐȖȎȌȓȀȈ Ȁȏț 

ȓȎȔȑ ȐȀȎȔȊțȃȐȎȋȎȔȑ ȉȀȈ ȖȘȐǾȑ ȌȀ ȄȏȄȍȄȐȂǻȅȎȌȓȀȈ Ȁȏț ȉǻȏȎȈȎ ȒȓȀȇȋț ȌȀ 

ȉȀȓȄȔȇȜȌȎȌȓȀȈ ȏȐȎȑ ȓȎ decanting  ǽ ȓȎȔȑ ȏȜȐȂȎȔȑ .ǣȈȀ ȌȀ ȀȏȎȕȄȔȖȇȄǾ ȀȔȓț 

ȓȎȏȎȇȄȓǽȇȆȉȄ Ȏ ȐȀȎȔȊțȃȐȎȋȎȑ buffer  (Ȏ ȎȏȎǾȎȑ ȔȏǻȐȖȄȈ ȉȀȌȎȌȈȉǻ ȒȓȆȌ 

ȄȂȉȀȓǻȒȓȀȒȆȑ, ȀȊȊǻ ȒȓȎ ȋȎȌȓǼȊȎ ȓȎȔ ȏȐȎȒȓǼȇȆȉȄ ȄȏȈȏȊǼȎȌ ȊȎȂȈȉǽ), o 

ȎȏȎǾȎȑ ȄȌȓȎȏǾȅȄȈ ȓȀ totes  ȏȎȔ ȃȄȌ ǼȖȎȔȌ ȄȏȄȍȄȐȂȀȒȓȄǾ ȉȀȈ ȓȀ ȍȀȌȀȎȃȆȂȄǾ ȒȓȆ 

ȏȊȄȔȐǻ ȓȘȌ ȒȓȀȇȋȝȌ.15  

  ǲȄ ȏȄȐǾȏȓȘȒȆ ȋȄȂǻȊȆȑ ȕțȐȓȈȒȆȑ ȓȎȔ ȓȋǽȋȀȓȎȑ ȓȘȌ ȒȓȀȇȋȝȌ țȊȎ ȉȀȈ 

ȏȄȐȈȒȒțȓȄȐȀ totes  ȁȂȀǾȌȎȔȌ Ȁȏț ȓȎ ȉȎȋȋǻȓȈ ȓȎȔ picking  ȖȘȐǾȑ ȌȀ ǼȖȎȔȌ 

ȄȏȄȍȄȐȂȀȒȓȄǾ, ȎȏțȓȄ ȒȔȒȒȘȐȄȜȎȌȓȀȈ ȒȓȎ buffer . ǝȋȘȑ ȓȀ ȕȔȒȈȉǻ 

ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȀȔȓȎȜ ȓȎȔ ȓȋǽȋȀȓȎȑ ȓȘȌ ȐȀȎȔȊȎȃȐțȋȘȌ ȃȄȌ ȄȏȈȓȐǼȏȎȔȌ ȓȆ 

ȒȔȒȒȝȐȄȔȒȆ ȏǻȌȘ Ȁȏț 20 totes  ȉǻȇȄ ȒȓȈȂȋǽ. ǲȄ ȏȄȐǾȏȓȘȒȆ ȏȎȔ ȍȄȏȄȐȀȒȓȄǾ 

ȀȔȓț ȓȎ țȐȈȎ, ȓȎ țȏȎȈȎ ȒȄȌǻȐȈȎ ȒȓȀȋȀȓǻ Șȑ ȀȌǼȕȈȉȓȎ. 

 

V. ǳȐȎȕȎȃȎȒǾȀ Consolidation Station  

ǳȎ ȏȊǽȇȎȑ ȓȘȌ totes  ȏȎȔ ȎȃȆȂȎȜȌȓȀȈ ȒȓȎȌ ȒȓȀȇȋț ȉȀȇȎȐǾȅȄȓȀȈ ȁǻȒȄȈ 

ȏȎȒȎȒȓȎȜ ȓȘȌ ȃȈȄȐȖȎȋǼȌȘȌ totes  Ȁȏț ȓȎȌ ȏȐȎȆȂȎȜȋȄȌȎ ȐȀȎȔȊțȃȐȎȋȎ. 

ǧ ȒȔȂȖȝȌȄȔȒȆ ȋȏȎȐȄǾ ȌȀ  ȂǾȌȄȈ Ȁȏț: 

¶ 2 totes  

¶ 3 totes  

¶ 4 totes  

ȒȄ 1 tote . ǬȄȓǻ ȓȆ ȒȔȂȖȝȌȄȔȒȆ  ȓȎ ȂȄȋǻȓȎ tote  ȉȀȓȄȔȇȜȌȄȓȀȈ ȏȐȎȑ ȓȎȔȑ 

ȏȜȐȂȎȔȑ  O.S.R. ȉȀȈ ȓȀ ǻȃȄȈȀ ȄȏȈȒȓȐǼȕȎȔȌ ȒȓȎ decanting  ȂȈȀ ȌȀ ȂȄȋǾȒȎȔȌ.  

ǯ ȖȐțȌȎȑ ȏȎȔ ǼȖȄȈ ȔȏȎȓȄȇȄǾ ȂȈȀ ȓȎȌ ȖȄȈȐȈȒȓǽ ȓȎȔ ȒȓȀȇȋȎȜ consolidation  ȄǾȌȀȈ 

ȒȄ ȉǻȇȄ ȏȄȐǾȏȓȘȒȆ ǾȃȈȎȑ ȋȄ ȀȔȓțȌ ȓȘȌ ȖȄȈȐȈȒȓȝȌ ȒȓȎ picking . 

ǰǡǱǡǬǥǳǱǯǰǯǩǧǲǧ 
ǚȍȈ ȄǾȌȀȈ ȎȈ ȏȀȐǻȂȎȌȓȄȑ ȏȎȔ ȎȃȆȂȎȜȌ ȒȓȆȌ ȏȀȐȀȋȄȓȐȎȏȎǾȆȒȆ ȓȎȔ ȋȎȌȓǼȊȎȔ țȒȎȌ 

ȀȕȎȐǻ ȓȎ picking : 

                                                   
15 ǪȀȈ ȒȓȆȌ ȏȐȀȂȋȀȓȈȉțȓȆȓȀ, ȀȌ ȃȄȌ ȔȏǻȐȖȄȈ ȄȊȄȜȇȄȐȆ ȇǼȒȆ ȒȓȎȔȑ ȒȓȀȇȋȎȜȑ, ȓțȓȄ ȓȎ 

tote  ȉǻȌȄȈ loop  ȄȏǻȌȘ ȒȓȎ ȐȀȎȔȊțȃȐȎȋȎ ȉȀȈ ȃȄȌ ȄȏȈȒȓȐǼȕȄȈ ȎȜȓȄ ȒȓȎ OSR ȎȜȓȄ ȕȔȒȈȉǻ 

ȒȓȎ decanting . 
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1. ǯ ȐȔȇȋțȑ ȄȈȒțȃȎȔ ȓȘȌ totes  (totes / hour ) 

2. ǧ ȏȎȐȄǾȀ ȓȘȌ totes  ȋȄȓǻ ȓȆȌ ȏȐȝȓȆ ȄȏȄȍȄȐȂȀȒǾȀ ȓȎȔȑ (ȀȌ ȇȀ ȏȄȐǻȒȎȔȌ Ȁȏț 

ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȒȓȀȇȋȎȜȑ) 

3. ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȓȄȋȀȖǾȘȌ ȏȎȔ ȏȐȎȉȜȏȓȄȈ Ȁȏț ȉǻȇȄ tote . 

4. ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȀȌȎȈȉȓȝȌ ȉǻȇȄ ȕȎȐǻ ȉȀȓȀȒȓȆȋǻȓȘȌ:  

5. To ȏȊǽȇȎȑ ȓȄȋȀȖǾȘȌ ȏȎȔ ȀȏȀȈȓȄǾ ȓȎ ȉǻȇȄ carton  ȏȎȔ ȃȈȀȋȎȐȕȝȌȄȓȀȈ ȒȄ ȉǻȇȄ 

ȉȀȓǻȒȓȆȋȀ. 

6. ǳȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȎȔ ȖȄȈȐȈȒȓǽ (ȏțȒȎ ȖȐțȌȎ ȖȐȄȈǻȅȄȓȀȈ ȂȈȀ ȌȀ ȕȎȐȓȝȒȄȈ ȉȀȈ ȌȀ 

ȍȄȕȎȐȓȝȒȄȈ ȉǻȇȄ ȓȄȋǻȖȈȎ). 

ǣȈȀ ȓȎȌ consolidation  station  ȋȏȎȐȄǾ Ȁȏț ȏǾȌȀȉȀ ȌȀ ȉȀȇȎȐȈȒȓȄǾ ȓȎ ȏȎȒȎȒȓț ȓȘȌ 

totes  ȏȎȔ ȃȈǼȐȖȎȌȓȀȈ Ȁȏț ȓȎȌ ȒȓȀȇȋț. 

ǳȎ ȏȊǽȇȎȑ  ȓȘȌ totes  ȏȎȔ ȎȃȆȂȄǾȓȀȈ ȒȓȎȌ consolidation  station  ȃȄȌ ȄȏȈȁȀȐȜȌȄȈ ȓȆ 

ȊȄȈȓȎȔȐȂǾȀ ȓȘȌ ȒȓȀȇȋȝȌ ȀȕȎȜ: 

¶ ǡȕȎȐǻ ȋțȌȎ ǼȌȀ ȏȎȒȎȒȓț ȓȘȌ totes  

¶ ǬȄȓǻ ȓȆ ȒȔȂȖȝȌȄȔȒȆ ȓȎȔȑ, ȓȀ ǻȃȄȈȀ totes  ȎȃȆȂȎȜȌȓȀȈ ȒȓȎ decanting  ȉȀȈ 

ȓȀ ȂȄȋǻȓȀ ȒȓȎ O.S.R. ȎȏțȓȄ ȃȄȌ ȀȏȀȒȖȎȊȎȜȌ ȏȀȐȀȏǻȌȘ ȓȆȌ ȄȂȉȀȓǻȒȓȀȒȆ 

picking  
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ǲǧǬǥǩǡ ǰǡǱǡǳǧǱǧǲǧǲ 
i. ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȉȈȁȘȓǾȘȌ ȏȎȔ ȄȍǼȐȖȎȌȓȀȈ Ȁȏț ȉǻȇȄ ȒȓȀȇȋț (ȏȐǼȏȄȈ ȌȀ ȄǾȌȀȈ ~ 

22ȉȈȁȝȓȈȀ / h) ǵȀǾȌȄȓȀȈ Ȁȏț ȓȀ ȒȆȋȄǾȀ ȏȀȐȀȓǽȐȆȒȆȑ: 

¶ Pick_St_1: Cartons/hour  

¶ Pick_St_2: Cartons/hour  

¶ Pick_St_3: Cartons/hour  

¶ Pick_St_4: Cartons/hour  

¶ Pick_St_5: Cartons/hour  

ii. ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȓȄȋȀȖǾȘȌ ȏȎȔ ȋȏȎȐȄǾ ȌȀ ȉǻȌȄȈ picking  Ȏ ȖȄȈȐȈȒȓǽȑ ȒȄ ȉǻȇȄ 

ȒȓȀȇȋț (ȏȐǼȏȄȈ ȌȀ ȄǾȌȀȈ ~ 350 ȓȋȖ/ hour ) . ǵȀǾȌȄȓȀȈ Ȁȏț ȓȀ ȒȆȋȄǾȀ 

ȏȀȐȀȓǽȐȆȒȆȑ: 

¶ Pick_St_1: Totes/hour  

¶ Pick_St_2: Totes/hour  

¶ Pick_St_3: Totes/hour  

¶ Pick_St_4: Totes/hour  

¶ Pick_St_5: Totes/hour  

iii. ǳȎ ȏȊǽȇȎȑ ȓȘȌ totes  ȏȎȔ ȁȐǾȒȉȎȌȓȀȈ ȉǻȇȄ ȒȓȈȂȋǽ ȏǻȌȘ ȒȓȎȌ ǱȀȎȔȊțȃȐȎȋȎ 

Buffer. ǵȀǾȌȄȓȀȈ Ȁȏț ȓȎ ȒȆȋȄǾȎ ȏȀȐȀȓǽȐȆȒȆȑ: 

¶  Buffer Content  

ǡǰǯǤǯǲǧ 
ǤǩǡǤǩǪǡǲǩǡǲ 

PICKING

ǱǴǨǬǯǲ 
ǥǩǲǯǤǯǴ

ǰǯǱǥǩǡ ǳǯǳǥS

ǰǫǧǨǯǲ 
ǤǩǡǨǥǲǩǬǸǭ 
ǳǥǬǡǶǩǸǭ

ǰǫǧǨǯǲ 
ǪǡǳǡǲǳǧǬǡǳǸǭ 
ǡǭǯǩǪǳǸǭ

ǰǫǧǨǯǲ 
ǡǰǡǩǳǯǴǬǥǭǸǭ 
ǳǥǬǡǶǩǸǭ ǡǭǡ 
ǪǡǳǡǲǳǧǬǡ Ǫǡǩ 

ǳǯǳǥ

ǶǱǯǭǯǩ 
ǶǥǩǱǩǲǳǸǭ

ǥȈȉțȌȀ 3.3- 21: Picking -  ǰȀȐǻȂȎȌȓȄȑ ǰȀȐȀȋȄȓȐȎȏȎǾȆȒȆȑ 
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 ǳǬǧǬǡǳǩǪǯ VALIDATION 
ǯȏțȓȄ ȁǻȒȄȈ ȓȘȌ ȏȀȐȀȏǻȌȘ ȓȀ ȒȄȌǻȐȈȀ ȏȎȔ ȇȀ ȄȍȄȓȀȒȓȎȜȌ ȄǾȌȀȈ ȓȀ Ȅȍǽȑ: 

1. ǯ ȐȔȇȋțȑ ȄȈȒțȃȎȔ ȓȘȌ totes  (totes / ho ur): 

ǯȈ ȐȔȇȋȎǾ ȄȈȒțȃȎȔ ȏȎȔ ȄȍȄȓǻȒȓȆȉȀȌ ȄǾȌȀȈ ȀȌǻ : 

¶ 3 sec ( 1200 totes/hour ) 

¶ 4 sec (900  totes/hour ) 

¶ 5 sec (720  totes/hour ) 

¶ 6 sec (600  totes/hour ) 

¶ 7 sec (514 totes/hour)  

¶ 8 sec ( 450 totes/ hour)  

¶ 9 sec  (400 totes/hour)  

2. ǧ ȏȎȐȄǾȀ ȓȘȌ totes  ȋȄȓǻ ȓȆȌ ȏȐȝȓȆ ȄȏȄȍȄȐȂȀȒǾȀ ȓȎȔȑ 

¶ ǨȀ ȄȍȄȓȀȒȓȄǾ ȓȎ 100% ȓȘȌ totes  ȌȀ ȄȍǼȐȖȄȓȀȈ ȀȏȄȔȇȄǾȀȑ Ȁȏț ȓȎȔȑ 

ȒȓȀȇȋȎȜȑ ȋȄȓǻ ȓȆȌ ȏȐȝȓȆ ȄȏȄȍȄȐȂȀȒǾȀ ȓȎȔȑ. 

¶ ǥȏǾȒȆȑ ȇȀ ȄȍȄȓȀȒȓȄǾ ȓȎ: 

o 20%  

o 50% 

o 70%  

      ǭȀ ȄȍȔȏȆȐȄȓȄǾȓȀȈ ȉȀȈ Ȁȏț ǻȊȊȎȔȑ ȒȓȀȇȋȎȜȑ 

3. ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȀȌȎȈȉȓȝȌ ȉǻȇȄ ȕȎȐǻ ȉȀȓȀȒȓȆȋǻȓȘȌ ȏȎȔ ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȀ ȂȈȀ ȌȀ 

ȓȐȎȕȎȃȎȓȆȇȎȜȌ ȋȄ totes  16:  

¶ 5 

¶ 15 

¶ 30 

ȉȀȓȀȒȓǽȋȀȓȀ. 

4. To ȏȊǽȇȎȑ ȓȄȋȀȖǾȘȌ ȏȎȔ ȀȏȀȈȓȄǾ ȓȎ ȉǻȇȄ carton  ȏȎȔ ȃȈȀȋȎȐȕȝȌȄȓȀȈ ȂȈȀ ȉǻȇȄ 

ȉȀȓǻȒȓȆȋȀ. 

¶ 5 (ȓȄȋǻȖȈȀ ȏȎȊȜ ȋȄȂǻȊȎȔ țȂȉȎȔ) 

¶ 16 (ȋǼȒȎȑ țȐȎȑ) 

¶ 25 (ȓȄȋǻȖȈȀ ȏȎȊȜ ȋȈȉȐȎȜ țȂȉȎȔ) 

5. ǳȎ ȖȐțȌȎ ȓȎȔ ȉǻȇȄ ȖȄȈȐȈȒȓǽ ȂȈȀ ȕȎȐȓȎȄȉȕțȐȓȘȒȆ 

¶ 8 sec  

¶ 9 sec  

                                                   
16 ǧ ȄȂȉȀȓǻȒȓȀȒȆ ǼȖȄȈ ȃȔȌȀȋȈȉțȓȆȓȀ ȌȀ ȓȐȎȕȎȃȎȓǽȒȄȈ 150 ȉȀȓȀȒȓǽȋȀȓȀ. ǧ ȀȊȔȒǾȃȀ 

ȓȆ ȃȄȃȎȋǼȌȆ ȒȓȈȂȋǽ ǼȖȄȈ 75.  
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¶ 10 sec  

¶ 12 sec  

¶ 14 sec  

¶ 16 sec  

ǲǴǣǪǥǭǳǱǸǳǩǪǡ ǤǥǤǯǬǥǭǡ   

5 ǲǳǡǨǬǯǩ ǥǱǣǡǲǩǡǲ 

ǪǡǨǥ ǲǳǡǨǬǯǲ ǥǱǣǡǲǩǡǲ ǡǰǡǲǶǯǫǥǩ:  

¶ 1 ATOMO Ǹǲ PICKER 

¶ 1-2 ǡǳǯǬǡ ǣǩǡ ǳǧ ǬǥǳǡǵǯǱǡ ǳǸǭ CARTONS ǰǯǴ ǤǧǬǩǯǴǱǣǯǴǭǳǡǩ  

30 ǨǴǱǩǤǥǲ ǲǥ ǪǡǨǥ ǲǳǡǨǬǯ, ǰǯǴ ǡǭǳǩǰǱǯǲǸǰǥǴǯǴǭ ǪǡǳǡǲǳǧǬǡǳǡ, ǬǰǯǱǯǴǭ 

ǭǡ ǥǮǴǰǧǱǥǳǧǨǯǴǭ ǡǰǯ ǪǡǨǥ ǲǳǡǨǬǯ 

ǯ PICKER ǡǲǶǯǫǥǩǳǡǩ ǪǡǨǥ ǵǯǱǡ Ǭǥ ǥǭǡ ǳǯǳǥ 

16 ǳǶǬ ǡǰǯ ǳǯǳǥS ǡǰǡǩǳǯǴǭǳǡǩ Ǫǡǳǡ Ǭǥǲǯ ǯǱǯ ǣǩǡ ǳǧ ǤǧǬǯǴǱǣǩǡ ǥǭǯǲ 

CARTON 

22 CARTON / HOUR ǥǩǭǡǩ ǯ ǨǥǸǱǧǳǩǪǯǲ ǰǱǯǢǫǥǰǯǬǥǭǯǲ ǱǴǨǬǯǲ ǰǡǱǡǣǸǣǧǲ 

350 ǳǬǶ/ǧ ǥǩǭǡǩ ǯ ǱǴǨǬǯǲ ǥǱǣǡǲǩǡǲ  ǳǯǴ PICKER 

ǣǩǡ ǳǯǭ ǲǶǧǬǡǳǩǲǬǯ ǥǭǯǲ CARTON ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ ǥǭǡǲ Ǜ ǰǥǱǩǲǲǯǳǥǱǯǩ 

ǪǸǤǩǪǯǩ 

1 TOTE ǰǥǱǭǡǥǩ ǴǰǯǶǱǥǸǳǩǪǡ ǳǯǴǫǡǶǩǲǳǯǭ ǡǰǯ ǥǭǡǭ ǲǳǡǨǬǯ PICKING 

1 ǳǯǳǥ Ǫǡǳǡ ǳǧǭ ǥǮǯǤǯ ǳǯǴ ǬǰǯǱǥǩ ǥǩǳǥ ǭǡ ǯǤǧǣǧǨǥǩ ǰǱǯǲ ǳǧǭ ǥǮǯǤǯ Ǜ 

ǡǫǫǯ ǲǳǡǨǬǯ  

1200 TOTES/ H ǬǰǯǱǯǴǭ ǭǡ ǵǥǱǯǴǭ ǯǩ ǱǡǯǴǫǯǤǱǯǬǯǩ  

0,27 Ǭ/SEC ǥǩǭǡǩ ǧ ǳǡǶǴǳǧǳǡ ǳǸǭ ǱǡǯǴǫǯǤǱǯǬǸǭ 
ǰǾȌȀȉȀȑ 3.3- 22: Picking  -  ǲȔȂȉȄȌȓȐȘȓȈȉǻ ǤȄȃȎȋǼȌȀ 

ǯǱǩǡ Ǭǥǫǥǳǧǲ ð ǰǡǱǡǤǯǶǥǲ 

Ǥǥǭ Ǭǥǫǥǳǡǳǡǩ ǯ ǳǱǯǰǯǲ ǥǮǯǤǯǴ ǳǸǭ CARTONS ǡǰǯ ǳǯ ǪǯǬǬǡǳǩ ǳǯǴ 

PICKING 

ǶǱǧǲǩǬǯǰǯǩǥǳǡǩ Ǭǯǭǯ O PICKER Ǫǡǩ ǯǶǩ ǳǡ ǡǫǫǡ ǡǳǯǬǡ ǰǯǴ ǥǱǣǡǦǯǭǳǡǩ ǲǳǧǭ 

ǬǥǳǡǵǯǱǡ ǳǸǭ CARTONS 

ǪǡǳǡǫǧǷǧ ǳǸǭ ǥǫǥǴǨǥǱǸǭ ǨǥǲǥǸǭ ǣǩǡ PICKING KAI OXI ǲǳǯǶǥǴǬǥǭǧ 

ǡǰǯǲǳǯǫǧ TOTES ǲǥ ǪǡǨǥ ǲǳǡǨǬǯ 

Ǥǥǭ ǡǵǯǱǡ ǳǯ Ǭǯǭǳǥǫǯ ǧ Ǭǥǳǥǰǥǩǳǡ ǰǯǱǥǩǡ ǳǸǭ CARTONS  
ǰǾȌȀȉȀȑ 3.3- 23: Picking  -  ǝȐȈȀ ǬȄȊǼȓȆȑ ǰȀȐȀȃȎȖǼȑ 

ǤǥǩǪǳǥǲ VALIDATION 

ǲǶǥǳǩǪǡ Ǭǥ ǳǧǭ ǡǰǯǤǯǲǧ ǳǯǴ ǲǴǲǳǧǬǡǳǯǲ ǱǡǯǴǫǯǤǱǯǬǸǭ: ǭǡ ǥǶǥǩ 

ǤǴǭǡǳǯǳǧǳǡ ǭǡ ǡǭǳǥǮǥǩ ǳǧ Ǫǜǭǧǲǧ 1200 TOTES/ H ǲǥ ǪǡǨǥ ǲǧǬǥǩǯ ǳǯǴ. 

~22 CARTONS / HOUR Ǫǡǩ ǲǳǡǨǬǯ 

~ 350 TMX / HOUR ǡǭǡ ǶǥǩǱǩǲǳǧ 
ǰǾȌȀȉȀȑ 3.3- 24: Picking   -  ǤȄǾȉȓȄȑ Validation  

ǲǳǯǶǯǩ ǰǱǯǲǯǬǯǩǸǲǧǲ 

ǭǡ ǥǮǥǳǡǲǳǯǴǭ ǲǥǭǡǱǩǡ ǳǱǯǵǯǤǯǲǩǡǲ Ǭǥ ǤǩǡǵǯǱǥǳǩǪǯ ǡǱǩǨǬǯ ǡǭǯǩǪǳǸǭ 

ǪǡǳǡǲǳǧǬǡǳǸǭ, ǡǭǳǩǪǥǩǬǥǭǸǭ ǰǱǯǲ ǬǯǩǱǡǲǬǡ Ǫǫǰ 
ǰǾȌȀȉȀȑ 3.3- 25: Picking  -  ǲȓțȖȎȈ ǰȐȎȒȎȋȎǾȘȒȆȑ 
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ǯȈ ȎȋǻȃȄȑ ȒȄȌȀȐǾȘȌ ȏȎȔ ȄȍȄȓǻȒȓȆȉȀȌ ȄǾȌȀȈ ȀȔȓǼȑ ȒȓȎȌ ȏȀȐȀȉǻȓȘ ȏǾȌȀȉȀ ȉȀȈ 

ȀȏȎȓȄȊȎȜȌ ȏȀȐȀȊȊȀȂǼȑ ȓȆȑ ȎȋǻȃȀȑ 1. ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȒȄȌȀȐǾȘȌ ȄǾȌȀȈ ȋȄȂǻȊȎ ȉȀȈ 

ȂȈȀ ȀȔȓǻ ȖȐȆȒȈȋȎȏȎȈǽȇȆȉȄ ȉȀȈ ȏǻȊȈ Ȏ Experimenter. ǡȔȓǽ Ȇ ȃȈȀȃȈȉȀȒǾȀ ȂǾȌȄȓȀȈ ȂȈȀ 

ȌȀ ȏȐȎȒȃȈȎȐȈȒȓȎȜȌ ȎȈ ȒȔȌȇǽȉȄȑ ȂȈȀ ȓȈȑ ȎȏȎǾȄȑ ȄȏȈȓȔȂȖǻȌȎȌȓȀȈ ȎȈ ȇȄȘȐȆȓȈȉǼȑ 

ȀȏȎȃțȒȄȈȑ.17 ǯȏțȓȄ ȂȈȀ ȓȆ ȏȄȐǾȏȓȘȒȆ ȓȎȔ picking, Ȇ ȃȈȀȃȈȉȀȒǾȀ ȓȎȔ validation ȉȀȈ 

Ȇ ȃȈȀȃȈȉȀȒǾȀ ȄȍǼȓȀȒȆȑ ȒȄȌȀȐǾȘȌ ȄȌ ȂǼȌȄȈ ȇȀ ȂǾȌȎȔȌ ȓȀȔȓțȖȐȎȌȀ. 

 

ǬǥǳǡǢǫǧǳǥǲ ǯǬǡǤǡ 1 ǯǬǡǤǡ 2 ǯǬǡǤǡ 3 ǯǬǡǤǡ 4 ǯǬǡǤǡ 5 

ǱǴǨǬǯǲ ǥǩǲǯǤǯǴ 

TOTES 

ǡǭǡ 

3,4,5,6,7,8,9 

ǡǭǡ 

3,4,5,6,7,8,9 

ǡǭǡ 

3,4,5,6,7,8,9 

ǡǭǡ 

3,4,5,6,7,8,9 

ǡǭǡ 

3,4,5,6,7,8,9 

ǰǫǧǨǯǲ ǳǬǶ ǰǯǴ 

ǲǰǡǥǩ ǳǯ ǪǘǨǥ ǳǯǳǥ 

ǡǭǡ 1,3,5 3 3 3 3 

ǰǫǧǨǯǲ 

ǤǩǡǨǥǲǩǬǸǭ 

ǬǡǣǡǦǩǸǭ 

5 5 ǡǭǡ 

5,15,30 

5 5 

ǰǯǲǯǲǳǯ 

ǥǰǥǮǥǱǣǡǲǩǡǲ ǡǰǝ 

ǡǫǫǯǴǲ ǲǳǡǨǬǯǴǲ 

0% 0% 0% ǡǭǡ 20%, 

50%, 70% 

ǭǡ 

ǰǥǱǭǯǴǭ 

ǡǰǝ 

ǘǫǫǯ 

ǲǳǡǨǬǯ 

0% 

ǶǱǯǭǯǩ ǶǥǩǱǩǲǳǸǭ 10 ANA 

5,6,7,8,9,10 

10 5 5 

ǰǫǧǨǯǲ ǳǥǬǡǶǩǸǭ 

ǣǩǡ ǳǯǭ 

ǲǶǧǬǡǳǩǲǬǯ ǳǯǴ 

ǳǯǳǥ 

16 16 16 16 5, 16,25 

ǲǴǭǯǫǯ ǲǥǭǡǱǩǸǭ 21 42 21 21 21 

ǰǾȌȀȉȀȑ 3.3- 26: Picking  -  ǯȋǻȃȄȑ ǲȄȌȀȐǾȘȌ 

 

 

 

                                                   
17 ǡȌ ȉȀȈ ȀȔȓț ȕȀǾȌȄȓȀȈ ȒȀȌ çȄȍȀȌȀȂȉȀȒȋǼȌȎè validation , ȏȐǼȏȄȈ ȌȀ ȂǾȌȄȈ, ȀȕȎȜ ȂȈȀ ȓȎȔȑ 

ȏȀȐǻȂȎȌȓȄȑ ȏȎȔ ȄȉȓȈȋǻȓȀȈ țȓȈ ȄȏȆȐȄǻȅȎȔȌ ȓȆȌ ȀȏțȃȎȒȆ ȓȎȔ ȒȔȒȓǽȋȀȓȎȑ ȃȄȌ ǼȖȎȔȋȄ 

ȍȄȉǻȇȀȐȄȑ ȄȉȓȈȋǽȒȄȈȑ. 
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ǯǬǡǤǡ 1: ǡǰǯǳǥǫǥǲǬǡǳǡ ǲǥǭǡǱǩǸǭ 

ǬǥǳǡǢǫǧǳǥǲ ǲǥǭǡǱǩǡ 

1-7 

ǲǥǭǡǱǩǡ 

8-14 

ǲǥǭǡǱǩǡ 

15-21 

ǱǴǨǬǯǲ ǥǩǲǯǤǯǴ TOTES ǡǭǡ 

3,4,5,6,7,

8,9 SEC 

ǡǭǡ 

3,4,5,6,7,

8,9 SEC 

ǡǭǡ 

3,4,5,6,7,

8,9 SEC 

ǰǫǧǨǯǲ ǳǬǶ ǰǯǴ ǲǰǡǥǩ 

ǳǯ ǪǘǨǥ ǳǯǳǥ 

1 3 5 

ǰǫǧǨǯǲ ǤǩǡǨǥǲǩǬǸǭ 

ǬǡǣǡǦǩǸǭ 

5 5 5 

ǰǯǲǯǲǳǯ ǥǰǥǮǥǱǣǡǲǩǡǲ 

ǡǰǝ ǡǫǫǯǴǲ ǲǳǡǨǬǯǴǲ 

0% 0% 0% 

ǶǱǯǭǯǩ ǶǥǩǱǩǲǳǸǭ 10 10 10 

ǰǫǧǨǯǲ ǳǥǬǡǶǩǸǭ ǣǣǩǡ 

ǳǯǭ ǲǶǧǬǡǳǩǲǬǯ ǳǯǴ ǳǯǳǥ 

16 16 16 

ǰǾȌȀȉȀȑ 3.3- 27: Picking -  ǯȋǻȃȀ 1 

ǡȉȎȊȎȔȇȎȜȌ ȓȀ ȒȖȄȓȈȉǻ ȃȈȀȂȐǻȋȋȀȓȀ. ǭȀ ȒȆȋȄȈȘȇȄǾ țȓȈ ȒȄ țȏȎȈȀ ȃȈȀȂȐǻȋȋȀȓȀ 

ȄȋȕȀȌǾȅȄȓȀȈ ȃȄȔȓȄȐȄȜȘȌ ǻȍȎȌȀȑ, ȀȕȎȐǻ ȓȆ ȋȄȓȀȁȊȆȓǽ Buffer Content   

 

ǤȈǻȂȐȀȋȋȀ 3.3- 13: Picking  -  ǯȋǻȃȀ 1 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ ȄȍȀȂȘȂǽ 1 ȓȋȖ Ȁȏț ȉǻȇȄ 
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Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7

1 ȓȋȖ/ tote

Buffer Content Pick_St_1: Cartons/hour Pick_St_2: Cartons/hour

Pick_St_3: Cartons/hour Pick_St_4: Cartons/hour Pick_St_5: Cartons/hour



Ǫǥǵǡǫǡǩǯ 3: ǰǥǱǩǣǱǡǵǧ ǳǧǲ ǥǣǪǡǳǡǲǳǡǲǧǲ Ǫǡǩ ǳǯǴ ǬǯǭǳǥǫǯǴ 

ǲȄȊǾȃȀ 124 | 261 

 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 14: Picking  -  ǯȋǻȃȀ 1 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ ȄȍȀȂȘȂǽ 3 ȓȋȖ Ȁȏț ȉǻȇȄ 

tote . 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 15: Picking  -  ǯȋǻȃȀ 1 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ ȄȍȀȂȘȂǽ 5 ȓȋȖ Ȁȏț ȉǻȇȄ 
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3 ȓȋȖ/ tote

Buffer Content Pick_St_5: Cartons/hour Pick_St_1: Cartons/hour
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ǤȈǻȂȐȀȋȋȀ 3.3- 16 Picking  -  ǯȋǻȃȀ 1 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ ȄȍȀȂȘȂǽ 1 ȓȋȖ Ȁȏț ȉǻȇȄ tote . 

 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 17 Picking  -  ǯȋǻȃȀ 1 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ ȄȍȀȂȘȂǽ 3 ȓȋȖ Ȁȏț ȉǻȇȄ tote  
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ǤȈǻȂȐȀȋȋȀ 3.3- 18 Picking  -  ǯȋǻȃȀ 1 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ ȄȍȀȂȘȂǽ 5 ȓȋȖ Ȁȏț ȉǻȇȄ tote  

 

ǲǶǯǫǩǡ ǡǰǯǳǥǫǥǲǬǡǳǸǭ: 

 ǡǨǱǯǩǲǬǡ 

ǥǮǥǱǶǯǬǥ

ǭǸǭ 

CARTONS / 

HOUR  

% Ǹǲ 

ǰǱǯǲ ǳǯ 

ǨǥǸǱǧǳǩ

Ǫǯ 

ǡǨǱǯǩǲǬǡ 

ǥǮǥǱǶǯǬǥǭ

Ǹǭ TOTES  / 

HOUR  

ǡǨǱǯǩǲǬǡ 

ǥǰǥǮǥǱǣǡǲǬǥ

ǭǸǭ ǳǬǶ/ / 

HOUR  

% Ǹǲ 

ǰǱǯǲ ǳǯ 

ǨǥǸǱǧǳǩ

Ǫǯ 

Scenario 

1 
52,17  47% 859,4 859,4 49% 

Scenario 

2 
51,743  47% 846,03 846,03 48% 

Scenario 

3 
41,317  38% 676,94 676,94 39% 

Scenario 

4 
34,3 31% 564,44 564,44 32% 

Scenario 

5 
29,56  27% 483,91 483,91 28% 

Scenario 

6 
25,81  23% 422,39 422,39 24% 

Scenario 

7 
22,93  21% 377,09 377,09 22% 

Scenario 

12 
86,47  79% 469,93 1409,79 81% 

Scenario 

13 
77,107  70% 420,88 1262,64 72% 

Scenario 

14 
68,393  62% 373,92 1121,76 64% 

ǰǾȌȀȉȀȑ 3.3- 28: Picking  ð ǯȋǻȃȀ 1 ð ǡȏȎȃțȒȄȈȑ ȄȕȈȉȓȝȌ ȒȄȌȀȐǾȘȌ ȒȄ ȒȖǼȒȆ ȋȄ ȓȀ ȇȄȘȐȆȓȈȉǻ 

ȋȄȂǼȇȆ 

 

¶ ǪȀȈ Ȁȏț ȓȀ ȃȈȀȂȐǻȋȋȀȓȀ ȀȊȊǻ ȉȀȈ ȓȎȌ ȏȀȐȀȏǻȌȘ ȏǾȌȀȉȀ ȕȀǾȌȄȓȀȈ țȓȈ ȏȈȎ 

ȉȎȌȓǻ ȒȓȀ ȇȄȘȐȆȓȈȉǻ ȃȄȃȎȋǼȌȀ ȄǾȌȀȈ Ȇ ȏȄȐǾȏȓȘȒȆ ȓȘȌ 3 ȓȋȖ / tote  (~80%) 

ȃȄȃȎȋǼȌȀ  

¶ 1ȓȋȖ / tote:  

¶ ǰȎȊȜ ȋȈȉȐǽ ȖȐǽȒȆ ȖȄȈȐȈȒȓȝȌ ȂȈȀ ȓȀ ȏȄȐȈȒȒțȓȄȐȀ ȒȄȌǻȐȈȀ ȓȐȎȕȎȃȎȒǾȀȑ 
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¶ ǯȔȒȈȀȒȓȈȉǻ ȇȀ ȋȏȎȐȎȜȒȄ ȌȀ ȊȄȈȓȎȔȐȂǽȒȄȈ ȋȄ ȊȈȂțȓȄȐȎȔȑ ȒȓȀȇȋȎȜȑ 

¶ ǪǻȓȘ Ȁȏț ȓȀ ȇȄȘȐȆȓȈȉǻ țȐȈȀ 

¶ 5 ȓȋȖ / tote:  

¶ ǝȊȀ ȓȀ ȒȄȌǻȐȈȀ ȄǾȌȀȈ ȀȌǼȕȈȉȓȀ ȊțȂȘ ȓȆȑ ȕțȐȓȈȒȆȑ ȒȓȎ ȐȀȎȔȊțȃȐȎȋȎ 

buffer  (ȀȕȎȜ ȏȐǼȏȄȈ ȌȀ ȋȎȈȐȀȒȓȎȜȌ 5 ȓȋȖ Ȁȏț ȉǻȇȄ tote , ȓȀ ȔȏțȊȎȈȏȀ 

ȀȌȀȉȔȉȊȝȌȎȌȓȀȈ ȋǼȖȐȈ ȌȀ ȄȍȔȏȆȐȄȓȆȇȎȜȌ. ǳȀȔȓțȖȐȎȌȀ ǼȐȖȎȌȓȀȈ ȉȀȈ ȓȀ 

ȄȏțȋȄȌȀ ȉȀȈ ǻȐȀ Ȏ ȐȀȎȔȊțȃȐȎȋȎȑ ȋȏȊȎȉǻȐȄȈ) 

 ǝȒȎȌ ȀȕȎȐǻ ȓȀ totes / hour  ȏȎȔ ȄȍȔȏȆȐȄȓȎȜȌȓȀȈ ȀȌȀ ȒȓȀȇȋț ȎȈ ȋȄȓȀȁȎȊǼȑ   ȏȎȔ 

ȏȀȐȎȔȒȈǻȅȎȌȓȀȈ ȄǾȌȀȈ ȀȐȉȄȓǻ ȋȄȂǻȊȄȑ: 

¶ 1 ȓȋȖ / tote  ȀȐȉȎȜȌ 2 ȒȓȀȇȋȎǾ ȂȈȀ ȌȀ ȉȀȊȜȗȎȔȌ ȓȆ ȅǽȓȆȒȆ ȒȄ ȉǻȇȄ 

ȏȄȐǾȏȓȘȒȆ 

¶ 3 ȓȋȖ/ tote  ȀȏȀȈȓȎȜȌȓȀȈ 4 ȒȓȀȇȋȎǾ ȀȌǻȊȎȂȀ ȋȄ ȓȆ ȓȐȎȕȎȃȎȒǾȀ ȂȈȀ ȌȀ 

ȉȀȊȜȗȎȔȌ ȓȆ ȅǽȓȆȒȆ. 

ǯǬǡǤǡ 2: ǡǰǯǳǥǫǥǲǬǡǳǡ ǲǥǭǡǱǩǸǭ 

ǬǥǳǡǢǫǧǳǥǲ ǲǥǭǡǱǩǡ 

1-7 

ǲǥǭǡǱǩǡ 

8-14 

ǲǥǭǡǱǩǡ 

15-21 

ǲǥǭǡǱǩǡ 

22-28 

ǲǥǭǡǱǩǡ 

29-35 

ǱǴǨǬǯǲ ǥǩǲǯǤǯǴ TOTES ǡǭǡ 

3,4,5,6,7,

8,9 SEC 

ǡǭǡ 

3,4,5,6,7,

8,9 SEC 

ǡǭǡ 

3,4,5,6,7,

8,9 SEC 

ǡǭǡ 

3,4,5,6,7,

8,9 SEC 

ǡǭǡ 

3,4,5,6,7,

8,9 SEC 

ǰǫǧǨǯǲ ǳǬǶ ǰǯǴ ǲǰǡǥǩ 

ǳǯ ǪǘǨǥ ǳǯǳǥ 

3 3 3 3 3 

ǰǫǧǨǯǲ ǤǩǡǨǥǲǩǬǸǭ 

ǬǡǣǡǦǩǸǭ 

5 5 5 5 5 

ǰǯǲǯǲǳǯ ǥǰǥǮǥǱǣǡǲǩǡǲ 

ǡǰǝ ǡǫǫǯǴǲ ǲǳǡǨǬǯǴǲ 

0% 0% 0% 0% 0% 

ǶǱǯǭǯǩ ǶǥǩǱǩǲǳǸǭ 8 10 12 14 16 

ǰǫǧǨǯǲ ǳǥǬǡǶǩǸǭ ǣǩǡ 

ǳǯǭ ǲǶǧǬǡǳǩǲǬǯ ǳǯǴ 

ǳǯǳǥ 

16 16 16 16 16 

ǰǾȌȀȉȀȑ 3.3- 29: Picking  -  ǯȋǻȃȀ 2 
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ǤȈǻȂȐȀȋȋȀ 3.3- 19: Picking  -  ǯȋǻȃȀ 2 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ ȖȐțȌȎ ȖȄȈȐȈȒȓǽ 8 sec  / 

ȓȄȋǻȖȈȎ. 

 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 20: Picking  -  ǯȋǻȃȀ 2 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ ȖȐțȌȎ ȖȄȈȐȈȒȓǽ 10 sec  / 

ȓȄȋǻȖȈȎ. 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 21: Picking  -  ǯȋǻȃȀ 2 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ ȖȐțȌȎ ȖȄȈȐȈȒȓǽ 12 sec  / 

ȓȄȋǻȖȈȎ. 
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ǤȈǻȂȐȀȋȋȀ 3.3- 22: Picking  -  ǯȋǻȃȀ 2 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ ȖȐțȌȎ ȖȄȈȐȈȒȓǽ 14 sec  / 

ȓȄȋǻȖȈȎ. 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 23: Picking  -  ǯȋǻȃȀ 2 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ ȖȐțȌȎ ȖȄȈȐȈȒȓǽ 16 sec  / 

ȓȄȋǻȖȈȎ. 
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ǤȈǻȂȐȀȋȋȀ 3.3- 24 Picking  -  ǯȋǻȃȀ 2 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ ȖȐțȌȎ ȖȄȈȐȈȒȓǽ 8 sec  / 

ȓȄȋǻȖȈȎ. 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 25 Picking  -  ǯȋǻȃȀ 2 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ ȖȐțȌȎ ȖȄȈȐȈȒȓǽ 10 sec  / 

ȓȄȋǻȖȈȎ. 
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ǤȈǻȂȐȀȋȋȀ 3.3- 26 Picking  -  ǯȋǻȃȀ 2 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ ȖȐțȌȎ ȖȄȈȐȈȒȓǽ 12 sec  / 

ȓȄȋǻȖȈȎ. 

 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 27 Picking  -  ǯȋǻȃȀ 2 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ ȖȐțȌȎ ȖȄȈȐȈȒȓǽ 14 sec  / 

ȓȄȋǻȖȈȎ. 
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ǤȈǻȂȐȀȋȋȀ 3.3- 28 Picking  -  ǯȋǻȃȀ 2 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ ȖȐțȌȎ ȖȄȈȐȈȒȓǽ 16 sec  / 

ȓȄȋǻȖȈȎ. 

 

ǲǶǯǫǩǡ ǡǰǯǳǥǫǥǲǬǡǳǸǭ: 

 ǡǨǱǯǩǲǬǡ 

ǥǮǥǱǶǯǬǥ

ǭǸǭ 

CARTONS / 

HOUR 

% Ǹǲ ǰǱǯǲ 

ǳǯ 

ǨǥǸǱǧǳǩǪǯ 

ǡǨǱǯǩǲǬǡ 

ǥǮǥǱǶǯǬǥǭǸǭ 

TOTES  / HOUR 

ǡǨǱǯǩǲǬǡ 

ǥǰǥǮǥǱǣǡǲǬǥǭǸǭ 

ǳǬǶ/ / HOUR 

% Ǹǲ ǰǱǯǲ 

ǳǯ 

ǨǥǸǱǧǳǩǪǯ 

Scenario 4  
103,09 94% 558,65 1675,95 96% 

Scenario 5  
88,41 80% 480,55 1441,65 82% 

Scenario 6  
77,69 71% 421,15 1263,45 72% 

Scenario 7  
68,88 63% 374,64 1123,92 64% 

Scenario 12  
86,45 79% 470,04 1410,12 81% 

Scenario 13  
77,07 70% 420,4 1261,2 72% 

Scenario 14  
68,36 62% 372,92 1118,76 64% 

Scenario 20  
67,1 61% 379 1137 65% 

Scenario 21  
68,01 62% 371,99 1115,97 64% 

Scenario 28  
58,6 53% 334 1002 57% 

ǰǾȌȀȉȀȑ 3.3- 30: Picking  ð ǯȋǻȃȀ 2 ð ǡȏȎȃțȒȄȈȑ ȄȕȈȉȓȝȌ ȒȄȌȀȐǾȘȌ ȒȄ ȒȖǼȒȆ ȋȄ ȓȀ ȇȄȘȐȆȓȈȉǻ 

ȋȄȂǼȇȆ 

¶  8 sec  ȖȐțȌȎȑ ȖȄȈȐȈȒȓǽ ȃǾȌȄȈ ȓȀ ȏȈȎ ȉȎȌȓȈȌǻ ȒȓȀ ȇȄȘȐȆȓȈȉǻ ȀȏȎȓȄȊǼȒȋȀȓȀ (~95 

%). ǡȏț Ȅȃȝ ȉȀȈ ȏǼȐȀ ȀȔȓǽ Ȇ ȓȈȋǽ ȇȀ ȊȀȋȁǻȌȄȓȀȈ ȒȀȌ ȖȐțȌȎȑ ȖȄȈȐȈȒȓǽ. 

¶ 16 sec : ȉȀȌǼȌȀ ȒȄȌǻȐȈȎ ȃȄȌ ȄǾȌȀȈ ȄȕȈȉȓț ȂȈȀ ȓȎȔȑ ȔȏǻȐȖȎȌȓȄȑ ȐȔȇȋȎȜȑ 

ȓȐȎȕȎȃȎȒǾȀȑ 

¶ ǭȀ ȒȆȋȄȈȘȇȄǾ Ȅȃȝ țȓȈ ȂȈȀ ȃȈȀȕȎȐȄȓȈȉǽ ȓȐȎȕȎȃȎȒǾȀ ȉȀȈ ȓȀ 10 sec  ȇȀ 

ȋȏȎȐȎȜȒȀȌ ȌȀ ȃȝȒȎȔȌ ȓȀ ȇȄȘȐȆȓȈȉǻ ȀȏȎȓȄȊǼȒȋȀȓȀ. ǥǾȌȀȈ ȇǼȋȀ ȒȔȌȃȔȀȒȋȝȌ  
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ǯǬǡǤǡ 3: ǡǰǯǳǥǫǥǲǬǡǳǡ ǲǥǭǡǱǩǸǭ 

ǬǥǳǡǢǫǧǳǥǲ ǲǥǭǡǱǩǡ 

1-7 

ǲǥǭǡǱǩǡ 

8-14 

ǲǥǭǡǱǩǡ 

15-21 

ǱǴǨǬǯǲ ǥǩǲǯǤǯǴ TOTES ǡǭǡ 

3,4,5,6,7,8

,9 SEC 

ǡǭǡ 

3,4,5,6,7,8,

9 SEC 

ǡǭǡ 

3,4,5,6,7,8,

9 SEC 

ǰǫǧǨǯǲ ǳǬǶ ǰǯǴ ǲǰǡǥǩ ǳǯ 

ǪǘǨǥ ǳǯǳǥ 

3 3 3 

ǰǫǧǨǯǲ ǤǩǡǨǥǲǩǬǸǭ 

ǬǡǣǡǦǩǸǭ 

5 15 30 

ǰǯǲǯǲǳǯ ǥǰǥǮǥǱǣǡǲǩǡǲ ǡǰǝ 

ǡǫǫǯǴǲ ǲǳǡǨǬǯǴǲ 

0% 0% 0% 

ǶǱǯǭǯǩ ǶǥǩǱǩǲǳǸǭ 8 8 8 

ǰǫǧǨǯǲ ǳǥǬǡǶǩǸǭ ǣǩǡ ǳǯǭ 

ǲǶǧǬǡǳǩǲǬǯ ǳǯǴ ǳǯǳǥ 

16 16 16 

ǰǾȌȀȉȀȑ 3.3- 31: Picking -  ǯȋǻȃȀ 3 
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ǤȈǻȂȐȀȋȋȀ 3.3- 29: Picking  -  ǯȋǻȃȀ 3 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ 5 ȓȀȔȓțȖȐȎȌȀ ȃȈȀȇǼȒȈȋȀ ȉȀȓȀȒȓǽȋȀȓȀ ȒȄ ȉǻȇȄ ȒȓȀȇȋț.

 

ǤȈǻȂȐȀȋȋȀ 3.3- 30: Picking  -  ǯȋǻȃȀ 3 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ 15 ȓȀȔȓțȖȐȎȌȀ ȃȈȀȇǼȒȈȋȀ ȉȀȓȀȒȓǽȋȀȓȀ ȒȄ ȉǻȇȄ ȒȓȀȇȋț. 
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ǤȈǻȂȐȀȋȋȀ 3.3- 31: Picking  -  ǯȋǻȃȀ 3 -  ǡȏțȃȎȒȆ (Carton / hour ) ȂȈȀ 30 ȓȀȔȓțȖȐȎȌȀ ȃȈȀȇǼȒȈȋȀ ȉȀȓȀȒȓǽȋȀȓȀ ȒȄ ȉǻȇȄ ȒȓȀȇȋț. 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 32: Picking  -  ǯȋǻȃȀ 3 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ 5 ȓȀȔȓțȖȐȎȌȀ ȃȈȀȇǼȒȈȋȀ ȉȀȓȀȒȓǽȋȀȓȀ ȒȄ ȉǻȇȄ ȒȓȀȇȋț. 
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ǤȈǻȂȐȀȋȋȀ 3.3- 33: Picking  -  ǯȋǻȃȀ 3 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ 15 ȓȀȔȓțȖȐȎȌȀ ȃȈȀȇǼȒȈȋȀ ȉȀȓȀȒȓǽȋȀȓȀ ȒȄ ȉǻȇȄ ȒȓȀȇȋț. 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 34: Picking  -  ǯȋǻȃȀ 3 -  ǡȏțȃȎȒȆ (Totes/ hour ) ȂȈȀ 30 ȓȀȔȓțȖȐȎȌȀ ȃȈȀȇǼȒȈȋȀ ȉȀȓȀȒȓǽȋȀȓȀ ȒȄ ȉǻȇȄ ȒȓȀȇȋț. 
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ǡǨǱǯǩǲǬǡ 

ǥǮǥǱǶǯǬ

ǥǭǸǭ 

CARTONS / 

HOUR  

% Ǹǲ 

ǰǱǯǲ ǳǯ 

ǨǥǸǱǧǳǩǪ

ǯ 

ǡǨǱǯǩǲǬǡ 

ǥǮǥǱǶǯǬǥǭ

Ǹǭ TOTES  / 

HOUR  

ǡǨǱǯǩǲǬǡ 

ǥǰǥǮǥǱǣǡǲǬǥǭ

Ǹǭ ǳǬǶ/ / HOUR 

% Ǹǲ ǰǱǯǲ 

ǳǯ 

ǨǥǸǱǧǳǩǪ

ǯ 

15 ǤǩǡǨǥǲǩǬǡ ǪǡǳǡǲǳǧǬǡǳǡ 

Scenario 5 85,56 78% 481,14 1443,42 82% 

Scenario 6 73,29 67% 419,29 1257,87 72% 

Scenario 7 65,71 60% 373,14 1119,42 64% 

30 ǤǩǡǨǥǲǩǬǡ ǪǡǳǡǲǳǧǬǡǳǡ 

Scenario 5 78,99 72% 477,71 1433,13 82% 

Scenario 6 68,86 63% 423,86 1271,58 73% 

Scenario 7 62,29 57% 372 1116 64% 

5 ǤǩǡǨǥǲǩǬǡ ǪǡǳǡǲǳǧǬǡǳǡ 

Scenario 4 103,14 94% 558,28 1674,84 96% 

Scenario 5 87,44 79% 478,29 1434,87 82% 

Scenario 6 77,57 71% 420,58 1261,74 72% 

Scenario 7 68,71 62% 371,43 1114,29 64% 

ǰǾȌȀȉȀȑ 3.3- 32: Picking  ð ǯȋǻȃȀ 3 ð ǡȏȎȃțȒȄȈȑ ȄȕȈȉȓȝȌ ȒȄȌȀȐǾȘȌ ȒȄ ȒȖǼȒȆ ȋȄ ȓȀ ȇȄȘȐȆȓȈȉǻ 

ȋȄȂǼȇȆ 

ǲǶǯǫǩǡ ǡǰǯǳǥǫǥǲǬǡǳǸǭ: 

¶ ǯȈ ȃȈȀȕȎȐǼȑ ȋȄȓȀȍȜ 5 ȉȀȈ 15 ȉȀȈ 30 ȃȈȀȇǼȒȈȋȘȌ ȉȀȓȀȒȓȆȋǻȓȘȌ, ȄǾȌȀȈ țȓȈ 

ȏȐȀȂȋȀȓȎȏȎȈȄǾȓȀȈ 1 ȒȄȌǻȐȈȎ ȊȈȂțȓȄȐȎ.  

¶ ǳȀ ȏȀȐȀȏǻȌȘ ȒȔȋȁȀǾȌȎȔȌ ȄȏȄȈȃǽ  Ȁȏț ȓȀ 5 ȒȓȀ 30 ȉȀȓȀȒȓǽȋȀȓȀ Ȇ ȏȎȐȄǾȀ ȏȎȔ 

ȃȈȀȌȜȄȈ Ȏ ȖȄȈȐȈȒȓǽȑ ȀȔȍǻȌȄȓȀȈ ȉȀȓǻ 100%. ǧ ȀȜȍȆȒȆ ȎȕȄǾȊȄȓȀȈ ȒȓȆȌ ȓȔȖȀǾȀ 

ȄȏȈȊȎȂǽ ȓȎȌ ȉȀȓȀȒȓȆȋǻȓȘȌ țȏȎȔ ȇȀ ȓȎȏȎȇȄȓȆȇȄǾ ȓȎ ȉǻȇȄ ȓȄȋǻȖȈȎ.  

¶ ǲȓȈȑ ȏȀȐȀȉǻȓȘ ȄȈȉțȌȄȑ ȕȀǾȌȄȓȀȈ  Ȇ ȀȏțȒȓȀȒȆ ȏȎȔ ȃȈȀȌȜȄȓȀȈ (Total Travel 

Distance ) ȓȎȔ ȖȄȈȐȈȒȓǽ ȂȈȀ ȓȈȑ ȃȜȎ ȀȉȐȀǾȄȑ ȏȄȐȈȏȓȝȒȄȈȑ: 30 ȉȀȈ 5 ȉȀȓȀȒȓǽȋȀȓȀ. 
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ǥȈȉțȌȀ 3.3- 22: 30 ȉȀȓȀȒȓǽȋȀȓȀ 

 

 

ǥȈȉțȌȀ 3.3- 23: 5 ȉȀȓȀȒȓǽȋȀȓȀ 

 

ǯǬǡǤǡ 4: ǡǰǯǳǥǫǥǲǬǡǳǡ ǲǥǭǡǱǩǸǭ 



Ǫǥǵǡǫǡǩǯ 3: ǰǥǱǩǣǱǡǵǧ ǳǧǲ ǥǣǪǡǳǡǲǳǡǲǧǲ Ǫǡǩ ǳǯǴ ǬǯǭǳǥǫǯǴ 

ǲȄȊǾȃȀ 139 | 261 

 

ǬǥǳǡǢǫǧǳǥǲ ǲǥǭǡǱǩǡ 

1-7 

ǲǥǭǡǱǩǡ 

8-14 

ǲǥǭǡǱǩǡ 

15-21 

ǲǥǭǡǱǩǡ 

22-28 

ǱǴǨǬǯǲ ǥǩǲǯǤǯǴ TOTES ǡǭǡ 

3,4,5,6,7,8

,9 SEC 

ǡǭǡ 

3,4,5,6,7,8,

9 SEC 

ǡǭǡ 

3,4,5,6,7,8,

9 SEC 

ǡǭǡ 

3,4,5,6,7,8,

9 SEC 

ǰǫǧǨǯǲ ǳǬǶ ǰǯǴ ǲǰǡǥǩ ǳǯ 

ǪǘǨǥ ǳǯǳǥ 

3 3 3 3 

ǰǫǧǨǯǲ ǤǩǡǨǥǲǩǬǸǭ 

ǬǡǣǡǦǩǸǭ 

5 5 5 5 

ǰǯǲǯǲǳǯ ǥǰǥǮǥǱǣǡǲǩǡǲ ǡǰǝ 

ǡǫǫǯǴǲ ǲǳǡǨǬǯǴǲ 

0% 20% 50% 70% 

ǶǱǯǭǯǩ ǶǥǩǱǩǲǳǸǭ 8 8 8 8 

ǰǫǧǨǯǲ ǳǥǬǡǶǩǸǭ ǣǩǡ ǳǯǭ 

ǲǶǧǬǡǳǩǲǬǯ ǳǯǴ ǳǯǳǥ 

16 16 16 16 

ǰǾȌȀȉȀȑ 3.3- 33: Picking ð OȋǻȃȀ 4 

 
ǤȈǻȂȐȀȋȋȀ 3.3- 35: Picking  -  ǯȋǻȃȀ 4 -  ǡȏțȃȎȒȆ (Carton / hour) țȓȀȌ ȓȎ 0% ȓȘȌ totes  ȏȄȐȌǻȄȈ 

Ȁȏț ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȒȓȀȇȋȎȜȑ ȂȈȀ ȌȀ ȔȏȎȒȓȄǾ picking  

 
ǤȈǻȂȐȀȋȋȀ 3.3- 36: Picking  -  ǯȋǻȃȀ 4 -  ǡȏțȃȎȒȆ (Carton / hour) țȓȀȌ ȓȎ 20% ȓȘȌ totes  ȏȄȐȌǻȄȈ 

Ȁȏț ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȒȓȀȇȋȎȜȑ ȂȈȀ ȌȀ ȔȏȎȒȓȄǾ picking  
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ǤȈǻȂȐȀȋȋȀ 3.3- 37: Picking  -  ǯȋǻȃȀ 4 -  ǡȏțȃȎȒȆ (Carton / hour) țȓȀȌ ȓȎ 50% ȓȘȌ totes  ȏȄȐȌǻȄȈ 

Ȁȏț ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȒȓȀȇȋȎȜȑ ȂȈȀ ȌȀ ȔȏȎȒȓȄǾ picking  

 

 
ǤȈǻȂȐȀȋȋȀ 3.3- 38: Picking  -  ǯȋǻȃȀ 4 -  ǡȏțȃȎȒȆ (Carton / hour) țȓȀȌ ȓȎ 70% ȓȘȌ totes  ȏȄȐȌǻȄȈ 

Ȁȏț ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȒȓȀȇȋȎȜȑ ȂȈȀ ȌȀ ȔȏȎȒȓȄǾ picking  
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ǤȈǻȂȐȀȋȋȀ 3.3- 39 Picking  -  ǯȋǻȃȀ 4 -  ǡȏțȃȎȒȆ (totes / hour) țȓȀȌ ȓȎ 0% ȓȘȌ totes  ȏȄȐȌǻȄȈ Ȁȏț 

ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȒȓȀȇȋȎȜȑ ȂȈȀ ȌȀ ȔȏȎȒȓȄǾ picking  

 
ǤȈǻȂȐȀȋȋȀ 3.3- 40 Picking  -  ǯȋǻȃȀ 4 -  ǡȏțȃȎȒȆ (totes / hour) țȓȀȌ ȓȎ 20% ȓȘȌ totes  ȏȄȐȌǻȄȈ Ȁȏț 

ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȒȓȀȇȋȎȜȑ ȂȈȀ ȌȀ ȔȏȎȒȓȄǾ pic king  
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ǤȈǻȂȐȀȋȋȀ 3.3- 41 Picking  -  ǯȋǻȃȀ 4 -  ǡȏțȃȎȒȆ (totes / hour) țȓȀȌ ȓȎ 50% ȓȘȌ totes  ȏȄȐȌǻȄȈ Ȁȏț 

ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȒȓȀȇȋȎȜȑ ȂȈȀ ȌȀ ȔȏȎȒȓȄǾ picking  

 

 

 
ǤȈǻȂȐȀȋȋȀ 3.3- 42 Picking  -  ǯȋǻȃȀ 4 -  ǡȏțȃȎȒȆ (totes / hour) țȓȀȌ ȓȎ 70% ȓȘȌ totes  ȏȄȐȌǻȄȈ Ȁȏț 

ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 ȒȓȀȇȋȎȜȑ ȂȈȀ ȌȀ ȔȏȎȒȓȄǾ picking  

 

 

 

 ǡǨǱǯǩǲǬǡ 

ǥǮǥǱǶǯǬ

ǥǭǸǭ 

CARTONS / 

HOUR  

% Ǹǲ ǰǱǯǲ 

ǳǯ 

ǨǥǸǱǧǳǩǪǯ 

ǡǨǱǯǩǲǬǡ 

ǥǮǥǱǶǯǬǥǭǸ

ǭ TOTES  / 

HOUR  

ǡǨǱǯǩǲǬǡ 

ǥǰǥǮǥǱǣǡǲǬǥǭǸ

ǭ ǳǬǶ/ / HOUR 

% Ǹǲ ǰǱǯǲ 

ǳǯ 

ǨǥǸǱǧǳǩǪ

ǯ 

Scenario 5  
88,4 80% 480,87 1442,61 82% 

Scenario 6  
77,74 71% 422,07 1266,21 72% 

Scenario 7  
68,71 62% 374,13 1122,39 64% 

Scenario 12  
92,3 84% 514 1542 88% 

Scenario 13  
89,66 82% 487,49 1462,47 84% 
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Scenario 14  
81,05 74% 441,08 1323,24 76% 

Scenario 20  
101,06 92% 550,1 1650,3 94% 

Scenario 21  
99,41 90% 539,47 1618,41 92% 

ǰǾȌȀȉȀȑ 3.3- 34: Picking  ð ǯȋǻȃȀ 4 ð ǡȏȎȃțȒȄȈȑ ȄȕȈȉȓȝȌ ȒȄȌȀȐǾȘȌ ȒȄ ȒȖǼȒȆ ȋȄ ȓȀ ȇȄȘȐȆȓȈȉǻ 

ȋȄȂǼȇȆ 

 
ŪŮɤɟɖŰɘəɧ ˊɞůɞůŰɧ totes ˊɞɡ ˊŮɟɜɞɨɜ ŬɜŬ 

ɓɎɟŭɘŬ Ŭˊɧ ˊŮɟɘůůɧŰŮɟɞɡɠ ůŰŬɗɛɞɨɠ 

ɄɟŬɔɛŬŰɘəɧ ˊɞůɞůŰɧ totes ˊɞɡ ˊŮɟɜɞɨɜ ŬɜŬ 

ɓɎɟŭɘŬ Ŭˊɧ ˊŮɟɘůůɧŰŮɟɞɡɠ ůŰŬɗɛɞɨɠ 

Scenario 12 20% 14% 

Scenario 13 20% 16% 

Scenario 14 20% 17% 

Scenario 20 50% 32% 

Scenario 21 50% 41% 

ǰǾȌȀȉȀȑ 3.3- 35: Picking  ð ǯȋǻȃȀ 4 ð Totes/ hour  ȏȎȔ ȏȄȐȌȎȜȌ Ȁȏț ȏȄȐȈȒȒțȓȄȐȎȔȑ Ȁȏț 1 

ȒȓȀȇȋȎȜȑ 

ǲȓȎȌ ȏȀȐȀȏǻȌȘ ȏǾȌȀȉȀ ȓȀ ȒȄȌǻȐȈȀ ȀȕȎȐȎȜȌ ȏȄȐȈȏȓȝȒȄȈȑ țȏȎȔ ȓȎ 20% ȉȀȈ ȓȎ 50% 

ȉȀȓȄȔȇȜȌȎȌȓȀȈ ȒȄ ȏȄȐȈȒȒțȓȄȐȎȔȑ ȒȓȀȇȋȎȜȑ. ǰȀȐțȓȈ țȊȀ ȓȀ 5 ȏȀȐȀȏǻȌȘ ȒȄȌǻȐȈȀ 

ȄǾȌȀȈ ȄȕȈȉȓǻ, ȃȄȌ ȀȂȂǾȅȎȔȌ ȓȈȑ ȇȄȘȐȆȓȈȉǼȑ ȓȈȋǼȑ, ȋȄ ȓȎȔȑ ȏȀȐȀȏǻȌȘ ȐȔȇȋȎȜȑ 

ȄȈȒțȃȎȔ. ǣȈȀ ȋȈȉȐțȓȄȐȎ ȐȔȇȋț ȄȈȒțȃȎȔ (<400 totes / hour ) ȇȀ ȋȏȎȐȎȜȒȄ ȀȌȓǾȒȓȎȈȖȀ 

ȓȎ 20 ȉȀȈ ȓȎ 50% ȓȘȌ totes  ȌȀ ȄȏȄȍȄȐȂǻȅȎȌȓȀȈ Ȁȏț ȏȄȐȈȒȒțȓȄȐȎȔȑ ȒȓȀȇȋȎȜȑ.  

ǲǶǯǫǩǡ ǡǰǯǳǥǫǥǲǬǡǳǸǭ: 

¶ ǬȏȎȐȄǾ ȉǻȏȎȈȎ ȒȄȌǻȐȈȎ ȌȀ ȕȀǾȌȄȓȀȈ ȄȌȓǻȍȄȈ țȒȎȌ ȀȕȎȐǻ ȓȎȌ ȐȀȎȔȊțȃȐȎȋȎ 

buffer , ȀȊȊǻ ȌȀ ȋȏȊȎȉǻȐȄȈ ȒȄ ȖȀȋȆȊțȓȄȐȎ ȖȐțȌȎ Ȁȏț ȓȎ ȒȔȌȎȊȈȉț ȂȈȀ ȓȆ 

ȏȐȎȒȎȋȎǾȘȒȆ. ǣȈȀ ȌȀ ȃȄǾȍȎȔȋȄ ȀȔȓț ȏȐȎȒȓǼȇȆȉȄ Ȇ ȋȄȓȀȁȊȆȓǽ TIMER (ȉȀȈ Ȅȃȝ 

ȓȈȋǽ 20 ȃȄǾȖȌȄȈ ȀȌǼȕȈȉȓȎ ȒȄȌǻȐȈȎ) 

¶ 20%: țȋȎȈȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȋȄ ȓȎ 0%. 

¶ 50%: ȏȎȊȜ ȉȀȊǽ ȀȏțȃȎȒȆ ȒȓȀ ȊǾȂȀ ȄȕȈȉȓǻ ȒȓȎȔ ȒȄȌǻȐȈȀ 

¶ 70%: ȉȀȌǼȌȀ ȄȕȈȉȓț ȒȄȌǻȐȈȎ 

ǯǬǡǤǡ 5: ǡǰǯǳǥǫǥǲǬǡǳǡ ǲǥǭǡǱǩǸǭ 

ǬǥǳǡǢǫǧǳǥǲ ǲǥǭǡǱǩǡ 1-7 ǲǥǭǡǱǩǡ 8-

14 

ǲǥǭǡǱǩǡ 15-

21 

ǱǴǨǬǯǲ ǥǩǲǯǤǯǴ TOTES ǡǭǡ 

3,4,5,6,7,8,9 

SEC 

ǡǭǡ 

3,4,5,6,7,8,9 

SEC 

ǡǭǡ 

3,4,5,6,7,8,9 

SEC 

ǰǫǧǨǯǲ ǳǬǶ ǰǯǴ ǲǰǡǥǩ ǳǯ ǪǘǨǥ 

ǳǯǳǥ 

3 3 3 

ǰǫǧǨǯǲ ǤǩǡǨǥǲǩǬǸǭ ǬǡǣǡǦǩǸǭ 5 5 5 

ǰǯǲǯǲǳǯ ǥǰǥǮǥǱǣǡǲǩǡǲ ǡǰǝ 

ǡǫǫǯǴǲ ǲǳǡǨǬǯǴǲ 

0% 0% 0% 

ǶǱǯǭǯǩ ǶǥǩǱǩǲǳǸǭ 8 8 8 

ǰǫǧǨǯǲ ǳǥǬǡǶǩǸǭ ǣǩǡ ǳǯǭ 

ǲǶǧǬǡǳǩǲǬǯ ǳǯǴ ǳǯǳǥ 

5 16 25 
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ǰǾȌȀȉȀȑ 3.3- 36: Picking -  ǯȋǻȃȀ 5 

 

ǤȈǻȂȐȀȋȋȀ 3.3- 43: Picking  -  ǯȋǻȃȀ 5 -  ǡȏțȃȎȒȆ (Carton / hour) țȓȀȌ ȀȏȀȈȓȎȜȌȓȀȈ 5 ȓȋȖ ȂȈȀ ȓȎȌ 

ȒȖȆȋȀȓȈȒȋț ȄȌțȑ carton  

 

ǤȈǻȂȐȀȋȋȀ 3.3- 44: Picking  -  ǯȋǻȃȀ 5 -  ǡȏțȃȎȒȆ (Carton / hour) țȓȀȌ ȀȏȀȈȓȎȜȌȓȀȈ 16 ȓȋȖ ȂȈȀ ȓȎȌ 

ȒȖȆȋȀȓȈȒȋț ȄȌțȑ carton  
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ǤȈǻȂȐȀȋȋȀ 3.3- 45: Picking  -  ǯȋǻȃȀ 5 -  ǡȏțȃȎȒȆ (Carton / hour) țȓȀȌ ȀȏȀȈȓȎȜȌȓȀȈ 5 ȓȋȖ ȂȈȀ ȓȎȌ 

ȒȖȆȋȀȓȈȒȋț ȄȌțȑ carton  

 

ǤȈǻȂȐȀȋȋȀ 3.3- 46 Picking  -  ǯȋǻȃȀ 5 -  ǡȏțȃȎȒȆ (ǳȋȖ/ hour) țȓȀȌ ȀȏȀȈȓȎȜȌȓȀȈ 5 ȓȋȖ ȂȈȀ ȓȎȌ 

ȒȖȆȋȀȓȈȒȋț ȄȌțȑ carton  
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ǤȈǻȂȐȀȋȋȀ 3.3- 47 Picking  -  ǯȋǻȃȀ 5 -  ǡȏțȃȎȒȆ (ǳȋȖ/ hour) țȓȀȌ ȀȏȀȈȓȎȜȌȓȀȈ 16 ȓȋȖ ȂȈȀ ȓȎȌ 

ȒȖȆȋȀȓȈȒȋț ȄȌțȑ carton  

 

ǤȈǻȂȐȀȋȋȀ 3.3- 48 Picking  -  ǯȋǻȃȀ 5 -  ǡȏțȃȎȒȆ (ǳȋȖ/ hour) țȓȀȌ ȀȏȀȈȓȎȜȌȓȀȈ 25 ȓȋȖ ȂȈȀ ȓȎȌ 

ȒȖȆȋȀȓȈȒȋț ȄȌțȑ carton  

 

 ǡǨǱǯǩǲ

Ǭǡ 

ǥǮǥǱǶǯ

ǬǥǭǸǭ 

CARTON

S / HOUR  

% Ǹǲ ǰǱǯǲ 

ǳǯ 

ǨǥǸǱǧǳǩǪǯ 

ǡǨǱǯǩǲǬǡ 

ǥǮǥǱǶǯǬǥǭǸǭ 

TOTES  / HOUR  

ǡǨǱǯǩǲǬǡ 

ǥǰǥǮǥǱǣǡǲǬǥǭǸ

ǭ ǳǬǶ/ / HOUR 

% Ǹǲ 

ǰǱǯǲ ǳǯ 

ǨǥǸǱǧǳǩ

Ǫǯ 

Scenario 4  
333,3 303% 558,25 1674,75 96% 

Scenario 5  
287,26 261% 481,4 1444,2 83% 

Scenario 6  
251,38 229% 421,25 1263,75 72% 

Scenario 7  
223,17 203% 374,17 1122,51 64% 

Scenario 11  
102,87 94% 557,92 1673,76 96% 

Scenario 12  
88,19 80% 479,91 1439,73 82% 

Scenario 13  
77,51 70% 420,66 1261,98 72% 
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 ǡǨǱǯǩǲ

Ǭǡ 

ǥǮǥǱǶǯ

ǬǥǭǸǭ 

CARTON

S / HOUR  

% Ǹǲ ǰǱǯǲ 

ǳǯ 

ǨǥǸǱǧǳǩǪǯ 

ǡǨǱǯǩǲǬǡ 

ǥǮǥǱǶǯǬǥǭǸǭ 

TOTES  / HOUR  

ǡǨǱǯǩǲǬǡ 

ǥǰǥǮǥǱǣǡǲǬǥǭǸ

ǭ ǳǬǶ/ / HOUR 

% Ǹǲ 

ǰǱǯǲ ǳǯ 

ǨǥǸǱǧǳǩ

Ǫǯ 

Scenario 14  
68,65 62% 373,75 1121,25 64% 

Scenario 18  
65,31 59% 558,86 1676,58 96% 

Scenario 19  
56,06 51% 481,37 1444,11 83% 

Scenario 20  
49,15 45% 421,59 1264,77 72% 

Scenario 21  
43,45 40% 374,03 1122,09 64% 

ǰǾȌȀȉȀȑ 3.3- 37: Picking  ð ǯȋǻȃȀ 5 ð ǡȏȎȃțȒȄȈȑ ȄȕȈȉȓȝȌ ȒȄȌȀȐǾȘȌ ȒȄ ȒȖǼȒȆ ȋȄ ȓȀ ȇȄȘȐȆȓȈȉǻ 

ȋȄȂǼȇȆ 

ǲǶǯǫǩǡ ǡǰǯǳǥǫǥǲǬǡǳǸǭ: 

¶ ǬȄ 5 ȓȋȖ/ carton  ȎȈ ȓȈȋǼȑ ȄǾȌȀȈ ȏȎȊȜ ȏȈȎ ȏǻȌȘ Ȁȏț ȓȈȑ ȇȄȘȐȆȓȈȉǼȑ 

¶ ǬȄ 25ȓȋȖ/carton  ȎȈ ȓȈȋǼȑ ȄǾȌȀȈ ȏȎȊȜ ȏȈȎ ȉǻȓȘ Ȁȏț ȓȈȑ ȇȄȘȐȆȓȈȉǼȑ 

 

ǲǴǭǯǷǩǦǯǭǳǡǲ 

ǲȔȌȎȗǾȅȎȌȓȀȑ ȂȈȀ ȓȆȌ ȏȄȐȈȎȖǽ ȓȎȔ picking  ȄȍȄȓǻȒȓȆȉȀȌ ȀȐȉȄȓȎǾ ȒȔȌȃȔȀȒȋȎǾ 

ȒȔȌȇȆȉȝȌ. ǪǻȏȎȈȎȈ  ȃǾȌȎȔȌ ȀȏȎȓȄȊǼȒȋȀȓȀ ȉȎȌȓȈȌǻ ȋȄ ȀȔȓǻ ȏȎȔ ǼȖȎȔȌ ȓȄȇȄǾ 

ȇȄȘȐȆȓȈȉǻ ȉȀȈ ȉǻȏȎȈȎȈ ǻȊȊȎȈ ȓȀ ȏȐȎȒȄȂȂǾȅȎȔȌ ȊȈȂțȓȄȐȎ. ǳȎ ȋȎȌȓǼȊȎ ȂȈȀ ȓȎ picking  

ȋȏȎȐȄǾ ȌȀ ȇȄȘȐȆȇȄǾ validated , ȀȊȊǻ ȒȄ ȉǻȇȄ ȏȄȐǾȏȓȘȒȆ ȏȐǼȏȄȈ ȌȀ ȄȍȄȓǻȅȎȌȓȀȈ 

țȊȄȑ ȎȈ ȏȀȐǻȋȄȓȐȎȈ ȂȈȀ ȌȀ ȕȀȌȄǾ ȄǻȌ ǼȌȀ ȒȄȌǻȐȈȎ ȏȎȔ ȃȎȋȄǾȓȀȈ ȄǾȌȀȈ ȄȕȈȉȓț. 

ǡȌȀȊȔȓȈȉǻ ȓȀ ȀȏȎȓȄȊǼȒȋȀȓȀ ȕȀǾȌȎȌȓȀȈ ȒȓȎ ǰǡǱǡǱǳǧǬǡ ǡ. 
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3.4 ǲǴǭǯǫǩǪǯ Ǭǯǭǳǥǫǯ - ǫǥǰǳǯǬǥǱǥǩǥǲ 
 

ǝȏȘȑ ǼȖȄȈ ȀȌȀȕȄȐȇȄǾ ȉȀȈ ȏȀȐȀȏǻȌȘ Ȇ ȀȌȀȏȀȐǻȒȓȀȒȆ ȓȘȌ ȓȋȆȋǻȓȘȌ ȓȆȑ 

ȄȂȉȀȓǻȒȓȀȒȆȑ ȉȀȇȝȑ ȉȀȈ Ȇ ȄȍǼȓȀȒȆ ȓȘȌ ȒȄȌȀȐǾȘȌ ǼȂȈȌȄ ȒȄ 3 ȄȏǾ ȋǼȐȎȔȑ ȋȎȌȓǼȊȀ. 

ǳȀ ȋȎȌȓǼȊȀ ȀȔȓǻ ȄȌȝȇȆȉȀȌ ȂȈȀ ȌȀ ȒȖȆȋȀȓȈȒȓȄǾ ȓȎ ȒȔȌȎȊȈȉț, ȏȎȔ țȋȘȑ ȊțȂȘ 

ȋȄȂǼȇȎȔȑ ǽȓȀȌ ȀȐȉȄȓǻ ȃȜȒȖȐȆȒȓȎ.  

ǳȎ ȒȔȌȎȊȈȉț ȋȎȌȓǼȊȎ ȕǼȐȄȈ ȀȉȐȈȁȝȑ țȓȈ ȉȀȈ ȓȀ  ȋȄȐȈȉǻ, ȎȏțȓȄ ȃȄȌ ǼȖȄȈ ȉǻȏȎȈȀ 

ȏȐȎȒȓȈȇǼȋȄȌȆ ȀȍǾȀ Ȁȏț ȏȊȄȔȐǻȑ ȔȏȎȊȎȂȈȒȋȝȌ ȂȈȀ ȓȆȌ ȏȀȐȎȜȒȀ ȄȐȂȀȒǾȀ.  

ǲȓȆ ȒȔȌǼȖȄȈȀ ȇȀ ȀȉȎȊȎȔȇǽȒȄȈ ȋȈȀ ȏȈȎ ȀȌȀȊȔȓȈȉǽ ȏȄȐȈȂȐȀȕǽ ȓȆȑ ȊȎȂȈȉǽȑ ȓȎȔ 

ȋȎȌȓǼȊȎȔ ȁǻȒȄȈ ȓȘȌ ȒȆȋȀȌȓȈȉțȓȄȐȘȌ ȔȏȎȊȄȈȓȎȔȐȂȈȝȌ ȏȎȔ ȄȏȈȓȄȊȎȜȌȓȀȈ. 

3.4.1 ǳǬǧǬǡ DECANTING ð PRE ZONE 
 

ǤǧǬǩǯǴǱǣǩǡ ǳǬǶ / ǪǩǢǸǳǩǸǭ -  ǥǩǲǯǤǯǲ ǳǬǶ/ ǪǩǢǸǳǩǸǭ ǲǳǯǴǲ 

ǲǳǡǨǬǯǴǲ18 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

ǣȈȀ ȉǻȇȄ ǼȌȀȌ Ȁȏț ȓȎȔȑ ȓȐȄȈȑ ȒȓȀȇȋȎȜȑ decanting : 

¶ ǰȆȂǽ x 1 

¶ ǯȔȐǻ  x 2 

¶ ǲȔȌȃȔȀȒȓǽȑ x 2  

¶ ǶȄȈȐȈȒȓǼȑ x 2  

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ 

ǳǯǴǲ19  

                                                   
18 ǚȖȄȈ ȄȈȏȘȇȄǾ țȓȈ ȒȓȎ decanting  ȓȎȏȎȇȄȓȄǾȓȀȈ ȋțȌȎ 1 ȀȌȓȈȉȄǾȋȄȌȎ ȒȄ ȉǻȇȄ tote . 
19 ǯȈ ȒȔȌȃǼȒȄȈȑ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ ǻȐȀ ȉȀȈ  Ȇ ȏȎȐȄǾȀ ȓȘȌ flow  items  ȕȀǾȌȄȓȀȈ Ȁȏț 

ȓȀ ȁǼȊȆ ȉȀȓȄȜȇȔȌȒȆȑ ȀȌǻȋȄȒȀ ȒȓȈȑ ȄȈȉțȌȄȑ. ǥȏǾȒȆȑ ȒȄ ȉǻȇȄ ȔȏȎȄȌțȓȆȓȀ ȎȈ ȀȐȈȇȋȎǾ ȓȆȑ 

ȊǾȒȓȀȑ ȓȘȌ ȏȄȐȈȂȐȀȕȝȌ ȄǾȌȀȈ ȀȌȓǾȒȓȎȈȖȎȈ ȓȘȌ ȀȐȈȇȋȝȌ ȓȘȌ ȄȈȉțȌȘȌ. 
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ǥȈȉțȌȀ 3.4- 1 Decanting ǤǧǬǩǯǴǱǣǩǡ ǳǬǶ / ǪǩǢǸǳǩǸǭ -  ǥǩǲǯǤǯǲ ǳǬǶ/ ǪǩǢǸǳǩǸǭ ǲǳǯǴǲ 

ǲǳǡǨǬǯǴǲ 

1)  ǪȀȓȀȌȎȋǽ ǻȕȈȍȆȑ ȓȘȌ çȓȄȋȀȖǾȘȌè ȏȐȎȑ ȓȎȏȎȇǼȓȆȒȆ Ȁȏț ȓȆ 

ȏȆȂǽ 

2)  ǤǽȊȘȒȆ ȖȐǽȒȆȑ ȖȄȈȐȈȒȓǽ ȂȈȀ ȓȆ ȋȄȓȀȕȎȐǻ ȓȘȌ ȓȄȋȀȖǾȘȌ ȒȓȎ 

ȒȓȀȇȋț 

3)  ǰȀȐȀȏȎȋȏǽ ȒȄ ȏǾȌȀȉȀ (GT1)  țȏȎȔ ȎȐǾȅȎȌȓȀȈ ȎȈ ȖȐțȌȎȈ ȓȘȌ 

ȖȄȈȐȈȒȓȝȌ (ȏȀȐȀȋȄȓȐȎȏȎǾȆȒȆ) 

4)  ǳȐțȏȎȑ ȀȌȓȀȏțȉȐȈȒȆȑ ȖȄȈȐȈȒȓǽ ȒȄ ȉȊǽȒȆȑ ȂȈȀ ȋȄȓȀȕȎȐǻ 

ȀȌȓȈȉȄȈȋǼȌȘȌ 

5)  ǤȈǻȐȉȄȈȀ ȓȎȏȎȇǼȓȆȒȆȑ ȓȄȋȀȖǾȎȔ (1 sec  ȀȕȎȜ Ȏ ȖȄȈȐȈȒȓǽȑ 

ȄȏȈȕȎȐȓǾȅȄȓȀȈ ȋȄ țȊȎ ȓȎ ȖȐțȌȎ) 

6)  ǡȏȀȈȓȎȜȋȄȌȆ ȏȎȒțȓȆȓȀ ȂȈȀ ȌȀ ȂǾȌȄȈ ȓȎ packing  (1ȓȋȖ) 

7)  ǡȏțȃȎȒȆ itemtype  1,2 ǽ 3 ȋȄ ȎȋȎȈțȋȎȐȕȎ ȓȐțȏȎ ȉȀȓǻ ȓȆȌ 

ǼȍȎȃȎ, ȏȎȔ ȃȄǾȖȌȄȈ ȒȄ ȏȎȈțȌ ȏȜȐȂȎ ȇȀ ȀȏȎȇȆȉȄȔȓȄǾ ȓȎ tote  țȓȀȌ 

ȂȄȋǾȒȄȈ  
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ǥȈȉțȌȀ 3.4- 2 Decanting ǤǧǬǩǯǴǱǣǩǡ ǳǬǶ / ǪǩǢǸǳǩǸǭ -  ǥǩǲǯǤǯǲ ǳǬǶ/ ǪǩǢǸǳǩǸǭ ǲǳǯǴǲ 

ǲǳǡǨǬǯǴǲ 

ǥǩǲǯǤǯǲ ǡǤǥǩǸǭ TOTES ǰǱǯǲ DECANTING 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǱȀȎȔȊțȃȐȎȋȎȈ  x 2 

¶ ǯȔȐǼȑ  x 6 (ȋǾȀ ȂȈȀ ȉǻȇȄ ȒȔȌȃȔȀȒȓǽ ȉǻȇȄ ȒȓȀȇȋȎȜ) 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

1)  ǳȄȖȌȈȉǻ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȎȔ ȐȀȎȔȊțȃȐȎȋȎȔ ȄȈȒțȃȎȔ20 

2)  ǱȀȎȔȊțȃȐȎȋȎȑ ȄȈȒțȃȎȔ ȉȀȈ Ȏ ȓȐțȏȎȑ ȄȍțȃȎȔ ȓȘȌ ȀȌȓȈȉȄȈȋǼȌȘȌ 

ȐȎǽȑ Ȁȏț ȀȔȓțȌ: Ȏ ȐȀȎȔȊțȃȐȎȋȎȑ ȒȓǼȊȌȄȈ tote  ȋȄ ȓȔȖȀǾȎ ȓȐțȏȎ 

ȒȄ țȏȎȈȎ ȒȓȀȇȋț ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȎȑ. 

3)  ǱȀȎȔȊțȃȐȎȋȎȑ b uffer : Ȇ ǼȍȎȃȎȑ ȓȘȌ totes  ȂǾȌȄȓȀȈ ȄȏǾȒȆȑ țȓȀȌ 

ȔȏǻȐȖȄȈ ȃȈȀȇǼȒȈȋȆ ȇǼȒȆ, ȀȊȊȈȝȑ ȄȏȀȌȀȉȔȉȊȎȕȎȐȎȜȌ ȒȓȎ 

ȐȀȎȔȊțȃȐȎȋȎ. ǪȀȓǻ ȓȆȌ ȄǾȒȎȃȎ ȒȓȎ ȐȀȎȔȊțȃȐȎȋȎ ȓȀ totes  

ȀȊȊǻȅȎȔȌ ȖȐȝȋȀ (ȉțȉȉȈȌȎ) ȉȀȈ ȄȊǼȂȖȄȓȀȈ ȓȎ ȓȐǼȖȎȌ ȏȊǽȇȎȑ ȓȎȔȑ. 

ǡȌ ȄǾȌȀȈ ǻȌȘ Ȁȏț 40, ȓȎ ȄȉǻȒȓȎȓȄ ȒȄȌǻȐȈȎ ȒȓȀȋȀȓǻ ȌȀ ȓȐǼȖȄȈ. 

                                                   
20 ǥǾȌȀȈ ȉȎȈȌǻ ȂȈȀ țȊȎȔȑ ȓȎȔȑ ȐȀȎȔȊțȃȐȎȋȎȔȑ ȉȀȈ ȒȓȀ ǻȊȊȀ ȓȋǽȋȀȓȀ ȓȆȑ 

ȄȂȉȀȓǻȒȓȀȒȆȑ. 
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4)  ǯȔȐǻ ȏȄȐȈǼȉȓȆ: ȉǻȇȄ ȋǾȀ ȀȏȎȓȄȊȄǾ ȓȆȌ ȏȐȝȓȆ ȄǾȒȎȃȎ ȂȈȀ ȓȎȌ ȉǻȇȄ 

ȒȔȌȃȔȀȒȓǽ, ȃȆȊȀȃǽ ȓȎȌ ȏȐȎȋȆȇȄȜȄȈ ȋȄ ȓȎȌ ȏȄȐȈǼȉȓȆ (tote  ȒȓȆ 

ȏȄȐǾȏȓȘȒȆ ȋȀȑ).  

5)  ǲȔȌȃȔȀȒȓǽȑ (ȁȊ. ȏȀȐȀȏǻȌȘ) 

 

 

  

 

 

 

 

ǥȈȉțȌȀ 3.4- 3: Decanting -  ǥǩǲǯǤǯǲ ǡǤǥǩǸǭ TOTES ǰǱǯǲ DECANTING 
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ǥǮǯǤǯǲ ǡǰǯ ǳǯ DECANTING 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǱȀȎȔȊțȃȐȎȋȎȑ  x 1 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

1)  ǯ ȐȀȎȔȊțȃȐȎȋȎȑ ȄȍțȃȎȔ (ǼȍȎȃȎȑ ȓȘȌ ȒȔȌȃȔȀȒȓȝȌ) ȉȀȊȄǾ ȓȎ 

tote  ȏȎȔ ȏȄȐȈȋǼȌȄȈ ȏȄȐȈȒȒțȓȄȐȎ ȂȈȀ ȌȀ ȓȎ ȎȃȆȂǽȒȄȈ ȒȓȆ pre - 

zone  

2)  ǡȌǻȊȎȂȀ ȋȄ ȓȎȌ itemtype  ȓȎȔ  ȀȌȓȈȉȄȈȋǼȌȎȔ ȐȎǽȑ, ȓȎȔ ȃǾȌȄȈ ȓȎ 

ȉȀȓǻȊȊȆȊȎ ȖȐȝȋȀ (ȎȏțȓȄ ȕȀǾȌȄȓȀȈ ȄȜȉȎȊȀ ȒȄ ȏȎȈȎ ȏȜȐȂȎ ȇȀ 

ȉȀȓȀȊǽȍȄȈ 

 

 

 

 

 

 

 

 

  

 

 

ǥȈȉțȌȀ 3.4- 1: Decanting ð ǚȍȎȃȎȑ totes ȏȐȎȑ pre zone  



ǰǡǱǡǱǳǧǬǡ 
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ǰǩǭǡǪǥǲ DECANTING 

1)  GT1: țȒȎȌ ȀȕȎȐǻ ȓȎ decanting  ȉȀȇȎȐǾȅȄȓȀȈ Ȏ  ȖȐțȌȎȑ ȏȎȔ 

ȀȏȀȈȓȄǾȓȀȈ Ȁȏț ȓȎ ȖȄȈȐȈȒȓǽ ȂȈȀ ȓȆ ȕȎȐȓȎȄȉȕțȐȓȘȒȆ ȓȎȔ tote  

 

ǥȈȉțȌȀ 3.4- 2: Decanting ð GT1 

2)  Operators  Behavior : ȉȀȇȎȐǾȅȄȓȀȈ ȏțȒȎȈ Ȁȏț ȓȎȔȑ ȄȏȈȏȊǼȎȌ 

ȖȄȈȐȈȒȓǼȑ ȇȀ ȖȐȆȒȈȋȎȏȎȈȆȇȎȜȌ. ǝȓȀȌ ȒȓȎȌ ȏǾȌȀȉȀ ȓȎȏȎȇȄȓȄǾȓȀȈ Ȇ 

ȓȈȋǽ ç4è Ȏ ȖȄȈȐȈȒȓǽȑ ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ, ȄȌȝ ȋȄ ȓȆ ȓȈȋǽ ç3è ȃȄȌ 

ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ.  

 

ǥȈȉțȌȀ 3.4- 3: Decanting  Ope rators  Behaviour  

ǣȈȀ ȓȆȌ ȃȈȀȃȈȉȀȒǾȀ ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȎȈ ȎȔȐǼȑ ȏȄȐȈȄȉȓȝȌ ȓȘȌ ȄȏȈȏȊǼȎȌ ȒȓȀȇȋȝȌ. 

ǪȀȓǻ ȓȎ reset ȓȎȔ ȋȎȌȓǼȊȎȔ (ȏȐȈȌ ȓȎ ȓȐǼȍȈȋȎ) Ȇ ȎȔȐǻ ȊȀȋȁǻȌȄȈ ȓȆ ȀȌȓǾȒȓȎȈȖȆ ȓȈȋǽ 

Ȁȏț ȓȎȌ ȏǾȌȀȉȀ ȉȀȈ ȄǾȓȄ ȀȌȎǾȂȄȈ ȄǾȓȄ ȉȊȄǾȌȄȈ ȓȈȑ ȄȈȒțȃȎȔȑ (ȄȏȈȓȐǼȏȎȌȓȀȑ ǽ 

ȀȏȎȉȊȄǾȎȌȓȀȑ ȓȆ ȖȐǽȒȆ ȓȎȔ ȒȓȀȇȋȎȜ).    

 



ǰǡǱǡǱǳǧǬǡ 
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ǥȈȉțȌȀ 3.4- 4: Decanting  -  Triggers ǯȔȐǻȑ ǰȄȐȈȄȉȓȝȌ ȓȘȌ ȄȏȈȏȊǼȎȌ ȒȓȀȇȋȝȌ 

PRE ZONE-  ǥǩǲǯǤǯǲ/ ǥǮǯǤǯǲ ǡǰǯ DECANTING 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǱȀȎȔȊțȃȐȎȋȎȑ  ȄȈȒțȃȎȔ x 1 

¶ ǱȀȎȔȊțȃȐȎȋȎȑ  ȄȍțȃȎȔ x 1 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

1) ǱȀȎȔȊțȃȐȎȋȎȑ ǥȈȒțȃȎȔ: ǫȀȋȁǻȌȄȈ ǻȃȄȈȀ totes  (itemtype  4) ȏȎȔ ǼȐȖȎȌȓȀȈ 

Ȁȏț ȓȎ picking ȉȀȈ ȓȀ ȎȃȆȂȄǾ ȓȎȔȑ ȐȀȎȔȊțȃȐȎȋȎȔȑ ȄȈȒțȃȎȔ ȓȎȔ decanting .  

 

 

 

 

 

 

 

 

 

  

  

 

ǥȈȉțȌȀ 3.4- 5: Pre Zone  ð ǥǩǲǯǤǯǲ ǲǥ DECANTING 
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2) ǱȀȎȔȊțȃȐȎȋȎȑ ǥȍțȃȎȔ: ǫȀȋȁǻȌȄȈ ȂȄȋǻȓȀ totes  (itemtypes  1,2,3) ȏȎȔ ȏǻȌȄ 

ȏȐȎȑ ȓȎȔȑ ȏȜȐȂȎȔȑ. ǤȄȌ ȕǼȐȄȈ ȄȏȈȏȊǼȎȌ ȊȎȂȈȉǽ. 

 

 

 

 

 

 

PRE ZONE-  ǥǩǲǯǤǯǲ/ ǥǮǯǤǯǲ ǡǰǯ PICKING 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǱȀȎȔȊțȃȐȎȋȎȑ  ȄȈȒțȃȎȔ x 1 

¶ ǱȀȎȔȊțȃȐȎȋȎȑ  ȄȍțȃȎȔ x 1 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

1) ǱȀȎȔȊțȃȐȎȋȎȑ ǥȈȒțȃȎȔ: ȕǼȐȄȈ ǻȃȄȈȀ totes  ȏȎȔ ȎȃȆȂȎȜȌȓȀȈ ȀȏȄȔȇȄǾȀȑ ȂȈȀ 

ȂǼȋȈȒȋȀ ȒȓȎ decanting  

 

 

 

 

 

 

 

 

2) ǱȀȎȔȊțȃȐȎȋȎȑ ǥȍțȃȎȔ: ǫȀȋȁǻȌȄȈ ȂȄȋǻȓȀ totes  (itemtype  5) ȏȎȔ ȏǻȌȄ 

ȏȐȎȑ ȓȎ picking . 

ǥȈȉțȌȀ 3.4- 6: Pre Zone  ð ǥǮǯǤǯǲ ǡǰǯ DECANTING 

ǥȈȉțȌȀ 3.4- 7: Pre Zone  ð ǥǩǲǯǤǯǲ ǡǰǯ PICKING 
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ǥȈȉțȌȀ 3.4- 8: Pre Zone  ð ǥǮǯǤǯǲ ǰǱǯǲ PICKING 

PRE ZONE-  ǥǩǲǯǤǯǲ/ ǥǮǯǤǯǲ ǡǰǯ ǰǴǱǣǯǴǲ 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǱȀȎȔȊțȃȐȎȋȎȑ  ȄȈȒțȃȎȔ x 3 

¶ ǱȀȎȔȊțȃȐȎȋȎȑ  ȄȍțȃȎȔ x 3 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

1) ǱȀȎȔȊțȃȐȎȋȎȑ ȄȈȒțȃȎȔ: ȂȈȀ ȉǻȇȄ ȏȜȐȂȎ ȉȀȊȄǾ ȓȀ totes  ȋȄ ȓȎ ȀȌȓǾȒȓȎȈȖȎ 

itemtype  

2) ǱȀȎȔȊțȃȐȎȋȎȑ ȄȈȒțȃȎȔ: ȂȈȀ ȉǻȇȄ ȏȜȐȂȎ ȎȃȆȂȄǾ ȓȀ totes  ȒȓȆ pre  zone  ȉȀȈ 

ȜȒȓȄȐȀ ȒȓȎ picking  (ȊȎȈȏȎǾ ȐȀȎȔȊțȃȐȎȋȎȈ) 

  

 

 

ǥȈȉțȌȀ 3.4- 9: Pre Zone  ð ǥǩǲǯǤǯǲ/ ǥǮǯǤǯǲ ǡǰǯ 

ǰǴǱǣǯǴǲ 
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PRE ZONE-  ǪǥǭǳǱǩǪǯǩ  ǱǡǯǴǫǯǤǱǯǬǯǩ 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǱȀȎȔȊțȃȐȎȋȎȈ x 7 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

ǯȈ ȐȀȎȔȊțȃȐȎȋȎȈ ȏȎȔ ȁȐǾȒȉȎȌȓȀȈ ȒȓȎ ȉǼȌȓȐȎ ȓȆȑ pre  zone  ȃǼȖȎȌȓȀȈ ȓțȒȎ ȂȄȋǻȓȀ 

țȒȎ ȉȀȈ ǻȃȄȈȀ totes .  

1) ǲȔȌǽȇȘȑ ȕǼȐȎȔȌ ȏȄȐȈȒȒțȓȄȐȄȑ Ȁȏț ȋǾȀ ȄȈȒțȃȎȔȑ ȎȏțȓȄ, ȉȀȊȎȜȌ țȏȎȈȎ 

tote  ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȎ ȌȀ ȀȏȄȊȄȔȇȄȐȘȇȄǾ ȉȀȈ ǼȖȄȈ ȏȎȔ ȏȄȐȈȋǼȌȄȈ ȋȄȂȀȊȜȓȄȐȎ 

ȃȈǻȒȓȆȋȀ   

2) ǪȀȓǻ ȓȆȌ ǼȍȎȃȎ ȓȎȔȑ ȉǻȇȄ ȕȎȐǻ ȊȀȋȁǻȌȄȓȀȈ ȓȎ itemtype  ȓȎȔȑ ȉȀȈ 

ȏȐȎȘȇȎȜȌȓȀȈ ȉȀȓǻȊȊȆȊȀ.  

 

 

 

 

 

 

 

 

 

 

3.4.2 ǳǬǧǬǡ ǰǴǱǣǸǭ OSR 
ǥǩǲǯǤǯǲ ǲǳǯǴǲ ǡǭǥǫǪǴǲǳǧǱǥǲ ǳǸǭ ǰǴǱǣǸǭ 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǡȌȄȊȉȔȒȓǽȐȄȑ ȄȈȒțȃȎȔ  x 3 

¶ ǯȔȐǼȑ ȄȈȒțȃȎȔ x 3 

¶ ǰȆȂǼȑ (ȋȄȓȐȆȓǼȑ) x 3 

¶ ǯȔȐǼȑ ȉȀȈ ȉȀȓȀȁțȇȐȄȑ21 x3 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

                                                   
21 ǶȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȓȆȌ ȀȏȎȋǻȉȐȔȌȒȆ ȓȘȌ ȉȈȁȘȓǾȘȌ ȓȘȌ ȏȆȂȝȌ ȋȄȓȐȆȓȝȌ 

 

 

ǥȈȉțȌȀ 3.4- 10: Pre Zone -  ǪǥǭǳǱǩǪǯǩ  ǱǡǯǴǫǯǤǱǯǬǯǩ 
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1) ǳȐțȏȎȑ ȉȀȓȀȌȎȋǽȑ ȓȘȌ totes  Ȁȏț ȓȆȌ ȎȔȐǻ ȒȓȎȌ ȄȉǻȒȓȎȓȄ ȏȜȐȂȎ: ȉȔȉȊȈȉǻ 

ȒȓȎȔȑ ȎȐțȕȎȔȑ țȓȀȌ Ȏ ȄȏțȋȄȌȎȑ ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȎȑ. ǲȄ ȏȄȐǾȏȓȘȒȆ ȏȎȔ ȃȄȌ 

ȄǾȌȀȈ ȏȀȐȀȊȄǾȏȄȓȀȈ ȉȀȈ ȄȏȈȊǼȂȄȓȀȈ Ȏ ȄȏțȋȄȌȎȑ. ǧ ȄǾȒȎȃȎȑ ȒȓȈȑ ȎȔȐǼȑ ȂǾȌȄȓȀȈ 

Ȁȏț ȓȎȔȑ ȀȌȓǾȒȓȎȈȖȎȔȑ ȐȀȎȔȊțȃȐȎȋȎȔȑ ȓȆȑ pre  zone  

2) ǳȀ ȖȀȐȀȉȓȆȐȈȒȓȈȉǻ ȓȎȔ ȀȌȄȊȉȔȒȓǽȐȀ. ǥǾȌȀȈ ȓȀ ǾȃȈȀ ȉȀȈ ȂȈȀ ȓȎȔȑ 

ȀȌȄȊȉȔȒȓǽȐȄȑ ȄȍțȃȎȔ.  

 

  

 

 

ǥȈȉțȌȀ 3.4- 11: ǰȜȐȂȎȈ O.S.R. ð ǥǩǲǯǤǯǲ ǲǥ ǡǭǥǫǪǴǲǳǧǱǡ 
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ǥǮǯǤǯǲ ǡǰǯ ǳǯǴǲ ǡǭǥǫǪǴǲǳǧǱǥǲ ǳǸǭ ǰǴǱǣǸǭ 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǡȌȄȊȉȔȒȓǽȐȄȑ ȄȍțȃȎȔ  x 3 

¶ ǯȔȐǼȑ ȄȍțȃȎȔ x 3 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

1) ǧ ȎȔȐǻ ȄȍțȃȎȔ ȓȐȀȁǻȄȈ Ȁȏț ȉǻȇȄ ȏȜȐȂȎ ȀȌȓǾȒȓȎȈȖȀ ȓȀ totes  ȏȎȔ ǼȖȎȔȌ 

itemtype  5 (ȋȄ ȊȎȂȈȉǽ FIFO). 

2) ǳȎ ȏȎȈȀ ȃȈȀȒȓǽȋȀȓȀ ȇȀ ȄǾȌȀȈ ȀȌȎȈȉȓǽ Ȇ ȎȔȐǻ ȂȈȀ ȌȀ ȊǻȁȄȈ tote  

ȉȀȇȎȐǾȅȄȓȀȈ ȋȄ ȓȎȌ ȏȀȐȀȉǻȓȘ ȓȐțȏȎ: 

a.  ǵǼȐȄȈ central  port  ȋȄ ȏȆȂǽ ȏȎȔ ȏȀȐǻȂȄȈ ȉȈȁȝȓȈȀ ȀȌȀ 0.1sec. ǳȀ 

ȉȈȁȝȓȈȀ ȀȔȓǻ ȎȃȆȂȎȜȌȓȀȈ ȒȄ ȉȀȓȀȁțȇȐȀ ȉȀȈ ȃȄȌ ȏȀǾȅȎȔȌ ȉȀȌǼȌȀȌ 

ȄȏȈȏȊǼȎȌ ȐțȊȎ ȒȓȎ ȋȎȌȓǼȊȎ.   

b.  ǪǻȇȄ ȕȎȐǻ ȏȎȔ ȏȀȐǻȂȄȓȀȈ ǼȌȀ ȉȈȁȝȓȈȎ (on  creation  trigger ) 

ȄȉȓȄȊȄǾȓȀȈ ȉȝȃȈȉȀȑ țȏȎȔ 

i. ǤȈȀȁǻȅȎȌȓȀȈ ȎȈ ȓȈȋǼȑ ȏȎȔ ȉȀȇȎȐǾȅȎȔȌ ȓȀ ȃȈȀȒȓǽȋȀȓȀ 

(ȃȄȔȓȄȐțȊȄȏȓȀ ȒȓȆȌ ȝȐȀ) Ȁȏț ȓȎȌ ȏǾȌȀȉȀ OSR_OUTPUT 

ȂȈȀ ȓȀ ȎȏȎǾȀ ȎȈ ȄȉǻȒȓȎȓȄ ȎȔȐǻ ȄȍțȃȎȔ ȇȀ ȄǾȌȀȈ ȀȌȎȈȉȓǽ 

(ȏ.Ȗ. țȏȘȑ ȕȀǾȌȄȓȀȈ ȏȀȐȀȉǻȓȘ Ȇ ȎȔȐǻ  ȄȍțȃȎȔ ȓȎȔ 

ȏȜȐȂȎȔ 3 ȇȀ ȄǾȌȀȈ ȀȌȎȈȉȓțȑ ȉǻȇȄ ȝȐȀ Ȁȏț ȓȎ 2000Ȏ Șȑ ȓȎ 

2900Ȏ ȃȄȔȓȄȐțȊȄȏȓȎ). 

ii. ǫȀȋȁǻȌȄȓȀȈ ȓȎ ȔȏțȊȎȈȏȎ ȓȆȑ ȃȈȀǾȐȄȒȆȑ ȓȆȑ ȓȐǼȖȎȔȒȀȑ 

ȖȐȎȌȈȉǽȑ ȒȓȈȂȋǽȑ ȋȄ ȓȎ 3600 (ȃȈǻȒȓȆȋȀ ȀȌȀȂȘȂǽȑ) 

iii. ǥȊǼȂȖȄȓȀȈ ȒȄ ȏȎȈȎ ȃȈǻȒȓȆȋȀ ȄǾȌȀȈ  

iv. ǲȓǼȊȌȄȓȀȈ ȉȀȓǻȊȊȆȊȎ ȋǽȌȔȋȀ ȒȓȆȌ ȎȔȐǻ ȄȍțȃȎȔ ȌȀ ȀȌȎǾȍȄȈ 

ǽ ȌȀ ȉȊȄǾȒȄȈ (ȀȌȓǾȒȓȎȈȖȀ ȉȀȈ ȌȀ ȏȀȐȀȋȄǾȌȄȈ ȉȊȄȈȒȓǽ ǽ 

ȀȌȎȈȉȓǽ) 

 

 

 

 

 

 

 

 

 

ǥȈȉțȌȀ 3.4- 12 

ǰȜȐȂȎȈ O.S.R. ð 

ǥǮǯǤǯǲ ǡǰǯ 

ǡǭǥǫǪǴǲǳǧǱǡ 
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SHUTTLE ð Ǳǡǵǩǡ (RACKS)  

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ22 

¶ ǯȔȐǻ ȄȈȒțȃȎȔ  x 1 

¶ ǯȔȐǻ ȄȍțȃȎȔ x 1 

¶ Shuttle  x 1  

¶ ǱǻȕȈȀ x 2 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

1) ǯȔȐǻ ȄȈȒțȃȎȔ: ȊȀȋȁǻȌȄȈ ȓȀ totes  Ȁȏț ȓȎȌ ȀȌȄȊȉȔȒȓǽȐȀ ȉȀȈ ȋȄ ȓȆ ȖȐǽȒȆ 

ȓȎȔ shuttle  ȓȀ ȓȎȏȎȇȄȓȄǾ ȒȓȀ racks . 

2) Shuttle: ȄȍȔȏȆȐȄȓȄǾ ȓȆȌ ȎȔȐǻ ȄȈȒțȃȎȔ ȉȀȈ ȓȀ racks  ȋȄ ȊȎȂȈȉǽ FIFO  

3) Racks 

4) ǯȔȐǻ ȄȍțȃȎȔ 

 

                                                   
22 ǣȈȀ ȉǻȇȄ țȐȎȕȎ ȒȄ ȉǻȇȄ ȏȜȐȂȎ (x3) 

 

ǥȈȉțȌȀ 3.4- 13 ǰȜȐȂȎȈ O.S.R. ð ǳǱǯǰǯǲ ǫǥǩǳǯǴǱǣǩǡǲ ǥǮǯǤǯǴ ǰǴǱǣǯǴ 
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ǥȈȉțȌȀ 3.4- 14: ǰȜȐȂȎȈ O.S.R. ð ǯǴǱǡ ǥǩǲǯǤǯǴ / SHUTTLE 
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3.4.3 ǳǬǧǬǡ ǲǳǡǨǬǸǭ PICKING 
CONSOLIDATION STATION 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǱȀȎȔȊțȃȐȎȋȎȈ x 4 

¶ ǯȔȐǼȑ x 3 

¶ ǲȔȌȃȔȀȒȓǼȑ x 2 

¶ ǤȈȀȖȘȐȈȒȓǽȑ  x 1 

¶ ǶȄȈȐȈȒȓǽȑ x 1 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

1)  ǱȀȎȔȊțȃȐȎȋȎȈ 1 ȉȀȈ 2: ǯ ȐȀȎȔȊțȃȐȎȋȎȑ 1 ȃǼȖȄȓȀȈ (Ȁȏț ȓȎȌ 

ȏȐȎȆȂȎȜȋȄȌȎ ȓȎȔ ȐȀȎȔȊțȃȐȎȋȎ ȄȈȒțȃȎȔ ȒȓȎ picking ) 

ȏȎȒȎȒȓț ȄȏǾ ȓȘȌ ȒȔȌȎȊȈȉǻ ȄȈȒȄȐȖȎȋǼȌȘȌ totes . ǳȎ ȏȎȒȎȒȓț 

ȎȐǾȅȄȓȀȈ Ȁȏț ȓȎȌ ȏǾȌȀȉȀ GT1. ǬȄ ȓȆȌ ȄǾȒȎȃȎ ȓȘȌ totes  ȓȎȔȑ 

ȀȏȎȃǾȃȄȈ ǻȊȊȎ ȖȐȝȋȀ (ȂȀȊǻȅȈȎ). ǳȀ totes  ȎȃȆȂȎȜȌȓȀȈ ȒȓȎȌ 

ȐȀȎȔȊțȃȐȎȋȎ 2.  

ǥȈȉțȌȀ 3.4- 15: ǰȜȐȂȎȈ O.S.R. ð ǯǴǱǡ ǥǩǲǯǤǯǴ / SHUTTLE 
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2)  ǤȈȀȖȘȐȈȒȓǽȑ: ǳȎ tote  ȄȈȒǼȐȖȄȓȀȈ ȉȀȈ ȃȈȀȖȘȐǾȅȄȓȀȈ (unpack ) ȒȄ 

ȏȄȐȈǼȉȓȆ ȉȀȈ ȏȄȐȈȄȖțȋȄȌȎ. ǰȄȐȈȄȖțȋȄȌȎ ȉȀȈ ȏȄȐȈǼȉȓȆȑ ȁȂȀǾȌȎȔȌ 

Ȁȏț ȃȈȀȕȎȐȄȓȈȉǼȑ ȄȍțȃȎȔȑ, ȋȄ ȏȐȝȓȎ ȓȎ ȏȄȐȈȄȖțȋȄȌȎ Ȁȏț ȓȆȌ 

ǼȍȎȃȎ 2. ǬȄ ȓȆȌ ǼȍȎȃȎ ȓȎȔ ȏȄȐȈȄȖȎȋǼȌȎȔ Ȏ ȃȈȀȖȘȐȈȒȓǽȑ ȒȓǼȊȌȄȈ 

ȋǽȌȔȋȀ ȒȓȎȌ ȄȀȔȓț ȓȎȔ ȂȈȀ ȌȀ ȉȊȄǾȒȄȈ ȓȆȌ ȄǾȒȎȃȎ, ȝȒȓȄ ȌȀ ȋȆȌ 

ȍȄȉȈȌǽȒȄȈ Ȇ ȄȏȄȍȄȐȂȀȒǾȀ ǻȊȊȎȔ tote  ȏȐȈȌ ȌȀ ȎȊȎȉȊȆȐȘȇȄǾ ȓȎȔ 

ȏȐȝȓȎȔ. 

3)  ǯȔȐǼȑ 1 ȉȀȈ 2: ǤǼȖȎȌȓȀȈ ȓȎȔȑ ȏȄȐȈǼȉȓȄȑ ȉȀȈ ȓȀ ȏȄȐȈȄȖțȋȄȌȀ 

ȀȌȓǾȒȓȎȈȖȀ. 

a.  ǯȔȐǻ 1: ǬȄ ȓȆȌ ȀȏȄȊȄȔȇǼȐȘȒȆ ȓȎȔ ȏȄȐȈǼȉȓȆ ȒȓǼȊȌȄȓȀȈ 

ȋǽȌȔȋȀ ȒȓȎȌ ȃȈȀȖȘȐȈȒȓǽ ȂȈȀ ȌȀ ȀȌȎǾȍȄȈ ȉȀȈ ȌȀ ȏȀȐȀȊǻȁȄȈ 

ȓȎ ȄȏțȋȄȌȎ tote . 

b.  ǯȔȐǻ 2: ǳȀ ȏȄȐȈȄȖțȋȄȌȀ ȏȄȐȌȎȜȌ Ȁȏț ȓȆȌ ȎȔȐǻ ȉȀȈ 

ȎȃȄȜȎȔȌ ȏȐȎȑ ȓȎȌ ȒȔȌȃȔȀȒȓǽ 2. ǬȄ ȓȆȌ ǼȍȎȃȎ ȓȎȔȑ ȓȎȔȑ 

ȀȏȎȃǾȃȄȓȀȈ ȋȄ ȓȐțȏȎ ȎȋȎȈțȋȎȐȕȎ itemtype  2,3 ǽ 423.   

4)  ǲȔȌȃȔȀȒȓǽȑ 1: 

a.  ǡȏț ȓȆȌ ȏȐȝȓȆ ȄǾȒȎȃȎ ȊȀȋȁǻȌȄȈ ȓȎ tote  ȏȎȔ ȄȍǼȐȖȄȓȀȈ 

Ȁȏț ȓȆȌ ǯȔȐǻ 1 (ȏȄȐȈǼȉȓȆȑ ȒȔȌȄȏȓȔȂȋǼȌȎȔ tote )  

b.  ǡȏț ȓȆ ȃȄȜȓȄȐȆ ȄǾȒȎȃȎ ȊȀȋȁǻȌȄȈ ȓȎ ȀȏȎȓǼȊȄȒȋȀ ȓȆȑ 

ȒȜȋȏȓȔȍȆȑ ȓȎȔȑ ȒȔȌȃȔȀȒȓǽ 2  

5)  ǲȔȌȃȔȀȒȓǽȑ 2: ǫȀȋȁǻȌȄȈ ȓȀ ȏȄȐȈȄȖțȋȄȌȀ ȓȆȑ ȎȔȐǻȑ 2. ǳȎ 

ȀȏȀȈȓȎȜȋȄȌȎ ȏȊǽȇȎȑ ȂȈȀ ȓȆȌ ȒȜȒȓȀȒȆ ȓȎȔ ȌǼȎȔ tote  

ȉȀȇȎȐǾȅȄȓȀȈ Ȁȏț ȓȎȌ ȏȀȐȀȏǻȌȘ itemtype  ȓȎȔ ȏȄȐȈǼȉȓȆ (ȏ.Ȗ. ȀȌ 

ȄǾȌȀȈ 3 ȇȀ ȀȏȀȈȓȆȇȎȜȌ ȓȀ ȏȄȐȈȄȖțȋȄȌȀ 3 totes  ȂȈȀ ȌȀ ȒȔȌȓȄȇȄǾ 

ȓȎ ȌǼȎ).  ǳȎ ȏȐȝȓȎ Ȁȏț ȓȀ ȏȀȐȀȏǻȌȘ 3 totes  ȇȀ ȀȏȎȓȄȊǼȒȄȈ ȓȎȌ ȏȄȐȈǼȉȓȆ 

ȂȈȀ ȓȎȌ ȒȔȌȃȔȀȒȓǽ 1. ǬȄ ȀȔȓțȌ ȓȎȌ ȓȐțȏȎ ǼȖȎȔȋȄ ȓȄȊȈȉǻ 2 ǻȃȄȈȀ totes  ȉȀȈ 

ǼȌȀ ȂȄȋǻȓȎ, ȂȄȋǻȓȎ țȋȘȑ ȋțȌȎ ȋȄ  1 çȓȄȋǻȖȈȎè, ȎȏțȓȄ ȋȄ ȓȆȌ ǼȍȎȃȎ ȓȎȔȑ 

ȋȏȎȐȎȜȌ ȌȀ ȒȔȌȄȖǾȒȎȔȌ ȓȆȌ ȏȎȐȄǾȀ ȓȎȔȑ ȖȘȐǾȑ ȏȐțȁȊȆȋȀ ȒȓȎ ȋȎȌȓǼȊȎ, 

ȄȌȝ ǼȖȎȔȌ ȔȏȎȒȓȄǾ ȓȆȌ ȄȏȄȍȄȐȂȀȒǾȀ Ȁȏț ȓȎȌ consolidation  station .  

6)  ǱȀȎȔȊțȃȐȎȋȎȈ 3 ȉȀȈ 4: ȖȐȆȒȈȋȎȏȎȈȎȜȌȓȀȈ ȂȈȀ ȓȆȌ ǼȍȎȃȎ ȓȘȌ totes ȏȎȔ 

ȉȀȓȄȔȇȜȌȎȌȓȀȈ ȏȐȎȑ ȓȎȔȑ ȏȜȐȂȎȔȑ (ȂȄȋǻȓȀ) ǽ ȏȐȎȑ ȓȎ decanting  (ǻȃȄȈȀ). 

ǡȔȓț ȄȏȈȓȔȂȖǻȌȄȓȀȈ ȋȄ ȓȆȌ ȀȏțȃȎȒȆ ȓȎȔ ȉȀȓǻȊȊȆȊȎȔ itemtype  ȉȀȓǻ ȓȆȌ 

ȄǾȒȎȃȎ ȉȀȈ ȓȆȌ ǼȍȎȃȎ ȓȎȔȑ Ȁȏț ȓȆ ȉȀȓǻȊȊȆȊȆ ȇȜȐȀ. 

7)  ǶȄȈȐȈȒȓǽȑ: ǤȐȀ ȄȏȈȉȎȔȐȈȉǻ ȋȄ ȓȎȌ ȒȔȌȃȔȀȒȓǽ ȉȀȈ ȓȆȌ ȎȔȐǻ 1, ȋȄ ȓȎȔȑ 

ȖȐțȌȎȔȑ ȏȎȔ ȉȀȓȀȌȀȊȝȌȄȈ ȀȔȓțȑ ȀȊȊǻ ȉȀȈ ȓȀ ǻȊȊȀ ȀȌȓȈȉȄǾȋȄȌȀ ȌȀ ǼȖȎȔȌ 

ȀȏȎȃȎȇȄǾ ȉȀȓǻȊȊȆȊȀ. 

 

                                                   
23 ǯ Itemtype  ȀȔȓțȑ ȃȄȌ ǼȖȄȈ ȌȀ ȉǻȌȄȈ ȋȄ ȏȎȐȄǾȀ ȓȘȌ totes  țȏȘȑ ȒȓȀ ȏȐȎȆȂȎȜȋȄȌȀ ȉȀȈ 

ȄǾȌȀȈ ȄȒȘȓȄȐȈȉțȑ ȂȈȀ ȓȆ ȏȄȐȈȎȖǽ ȓȎȔ consolidation  station . 
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ǥȈȉțȌȀ 3.4- 16: Picking 

ð ǱǡǯǴǫǯǤǱǯǬǯǩ 1 

Ǫǡǩ 2 

 

ǥȈȉțȌȀ 3.4- 17: Picking ð ǤǩǡǶǸǱǩǲǳǧǲ 1 
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ǥȈȉțȌȀ 3.4- 18: Picking ð ǯǴǱǥǲ 1 Ǫǡǩ 2 

ǥȈȉțȌȀ 3.4- 19: Picking ð ǲǴǭǤǴǡǲǳǧǲ 1 
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ǥȈȉțȌȀ 3.4- 21: Picking ð ǱǡǯǴǫǯǤǱǯǬǯǩ 3 Ǫǡǩ 4 

 

ǥȈȉțȌȀ 3.4- 20: Picking ð ǲǴǭǤǴǡǲǳǧǲ 2 
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ǥȈȉțȌȀ 3.4- 22: Picking  ð ǶǥǩǱǩǲǳǧǲ CONSOLIDATION STATION 

ǲǳǡǨǬǯǲ PICKING24 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǱȀȎȔȊțȃȐȎȋȎȈ  x 4 

¶ ǯȔȐǼȑ x 5 

¶ ǲȔȌȃȔȀȒȓǼȑ x 32 

¶ ǤȈȀȋȎȈȐȀȒȓǽȑ x1 

¶ ǶȄȈȐȈȒȓǽȑ x1 

¶ ǰȆȂǽ x1 

¶ ǪȀȓȀȁțȇȐȀ x1 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

1)  ǱȀȎȔȊțȃȐȎȋȎȈ ȄȈȒțȃȎȔ ȒȄ ȒȓȀȇȋț (1 ȉȀȈ 2) 

a.  ǱȀȎȔȊțȃȐȎȋȎȑ 1: ȀȌ Ȏ ȒȓȀȇȋțȑ ȏȎȔ ȏȐțȉȄȈȓȀȈ ȌȀ ȃȄȖȓȄǾ 

tote  ȃȄȌ ǼȖȄȈ ȃȈȀȇǼȒȈȋȆ ȇǼȒȆ ȓțȓȄ ȏǻȄȈ ȒȓȎȌ 

ȐȀȎȔȊțȃȐȎȋȎ 1 ȉȀȈ ȒȔȌȄȖǾȅȄȈ ȓȆȌ ȏȎȐȄǾȀ ȓȎȔ ȂȈȀ ȓȎȌ 

ȄȏțȋȄȌȎ ȒȓȀȇȋț.   

b.  ǱȀȎȔȊțȃȐȎȋȎȑ 2: ȀȌ Ȏ ȒȓȀȇȋțȑ ȏȎȔ ȏȐțȉȄȈȓȀȈ ȌȀ ȃȄȖȓȄǾ 

tote  ǼȖȄȈ ȃȈȀȇǼȒȈȋȆ ȇǼȒȆ, ȓțȓȄ ȓȎ tote  ȏȐȎȘȇȄǾȓȀȈ ȒȓȎȌ 

ȐȀȎȔȊțȃȐȎȋȎ 2.  

                                                   
24 ǳȀ ȏȀȐȀȉǻȓȘ ȈȒȖȜȎȔȌ ȂȈȀ ȉǻȇȄ ȒȓȀȇȋț ( x5) 
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2)  ǯȔȐǻ 1: ȁȐǾȒȉȄȓȀȈ ȒȓȎ ȓǼȊȎȑ ȓȎȔ ȐȀȎȔȊțȃȐȎȋȎȔ 2 ȉȀȈ ǼȖȄȈ 10 

ȃȈȀȇǼȒȈȋȄȑ ȇǼȒȄȈȑ25. ǧ ȄȏȈȊȎȂǽ ȓȘȌ totes  Ȁȏț ȓȆȌ ȎȔȐǻ ȂǾȌȄȓȀȈ 

ȋȄ ȊȎȂȈȉǽ FIFO 

3)  ǤȈȀȖȘȐȈȒȓǽȑ 1: ǤȈȀȈȐȄǾ ȓȎ tote  ȏȎȔ ȄȈȒǻȂȄȓȀȈ ȒȄ ȀȔȓțȌ Ȁȏț ȓȆȌ 

ȎȔȐǻ 1 ȒȄ ȃȜȎ țȋȎȈȀ ȉȀȈ ȓȀ ȎȃȆȂȄǾ ȒȄ ȃȜȎ ȎȔȐǼȑ (ȎȔȐǼȑ 3 ȉȀȈ 

4)  

4)  ǯȔȐǻ 3: ǲȉȎȏțȑ ȓȆȑ ȄǾȌȀȈ ȌȀ ȎȃȆȂǽȒȄȈ ȓȎ tote  ȏȎȔ ȊȀȋȁǻȌȄȈ 

ȒȓȎȌ ȃȈȀȖȘȐȈȒȓǽ 2 

5)  ǯȔȐǻ 4: ǰȀȐȀȊȀȋȁǻȌȄȈ ȓȎ tote  Ȁȏț ȓȎȌ ȃȈȀȖȘȐȈȒȓǽ 1 ȉȀȈ 

ȏȀȐȀȋǼȌȄȈ ȉȊȄȈȒȓǽ ȋǼȖȐȈ ȌȀ ȊǻȁȄȈ ȒȖȄȓȈȉț ȋǽȌȔȋȀ ȌȀ ȀȌȎǾȍȄȈ 

Ȁȏț ȓȆȌ ȎȔȐǻ 5. ǚȓȒȈ ȄȍȀȒȕȀȊǾȅȄȓȀȈ țȓȈ ȃȄȌ ȇȀ ȍȄȉȈȌǽȒȄȈ Ȇ 

ȄȏȄȍȄȐȂȀȒǾȀ ǻȊȊȎȔ tote  ȄȌȝ ȇȀ ȄȍȄȊǾȒȒȄȓȀȈ Ȇ ȄȏȄȍȄȐȂȀȒǾȀ ȓȎȔ 

ȏȐȝȓȎȔ. 

6)  ǤȈȀȖȘȐȈȒȓǽȑ 2: ǣȈȀ ȉǻȇȄ tote  ȏȎȔ ȊȀȋȁǻȌȄȈ, ȂȈȀ ȌȀ ȉȀȇȎȐȈȒȓȄǾ 

ȉǻȇȄ ȕȎȐǻ ȒȄ ȏțȒȀ ȋǼȐȆ ȇȀ ȓȎ ȃȈȀȒȏǻȒȄȈ ǽ ȋȄ ǻȊȊȀ ȊțȂȈȀ 

ȏțȒȀ ȓȄȋǻȖȈȀ Ȁȏț ȀȔȓț ȇȀ ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȀ ȂȈȀ picking     

a.  ǡȏț ȓȎȌ ȏǾȌȀȉȀ SEP_CONTENT_PERCENTAGE ȊȀȋȁǻȌȄȈ ȓȀ 

ȏȎȒȎȒȓǻ ȏȎȔ ǼȖȎȔȌ ȉȀȇȎȐȈȒȓȄǾ ȂȈȀ țȊȄȑ ȓȀ ȏȊǽȇȆ 

ȃȈǻȒȏȀȒȆȑ (ȏ.Ȗ ȒȓȆȌ ȀȌȓǾȒȓȎȈȖȆ ȄȈȉțȌȀ ȕȀǾȌȄȓȀȈ țȓȈ ȓȎ 

100% ȓȘȌ totes  ȇȀ ȃȝȒȄȈ ȓȎ ȏȊǽȇȎȑ ȓȄȋȀȖǾȘȌ ȓȆȑ ȏȐȝȓȆȑ 

ȄȏȈȊȎȂǽȑ) 

b.  ǡȏț ȓȎȌ ȏǾȌȀȉȀ GT1 ȕȀǾȌȄȓȀȈ Ȇ ȓȈȋǽ, ȃȆȊ. ȓȎ ȏȊǽȇȎȑ 

ȃȈǻȒȏȀȒȆȑ ȓȘȌ totes  (ȏ.Ȗ ȒȓȆȌ ȀȌȓǾȒȓȎȈȖȆ ȄȈȉțȌȀ 

ȕȀǾȌȄȓȀȈ țȓȈ ȇȀ ȃȝȒȄȈ 5 ȓȄȋǻȖȈȀ) 

7)  ǯȔȐǻ 5: ǰȀȐȀȊȀȋȁǻȌȄȈ Ȁȏț ȓȎȌ ȃȈȀȖȘȐȈȒȓǽ 2 ȓȀ ȓȄȋǻȖȈȀ ȂȈȀ ȓȀ 

ȋȎȈȐǻȒȄȈ ȒȓȎȔȑ ȒȔȌȃȔȀȒȓǼȑ/ ȉȀȓȀȒȓǽȋȀȓȀ. ǳȀ ȋȎȈȐǻȅȄȈ ȋȄ 

ȓȐțȏȎ ȓȔȖȀǾȎ. ǪǻȇȄ ȕȎȐǻ ȏȎȔ ȄȍǼȐȖȄȓȀȈ ǼȌȀ tote  ǼȌȀȑ 

ȄȒȘȓȄȐȈȉțȑ ȋȄȓȐȆȓǽȑ ȋȄȈȝȌȄȈ ȓȆ ȓȈȋǽ ȓȎȔ ȉȀȓǻ 1 ȉȀȈ țȓȀȌ ȕȓǻȒȄȈ 

ȒȓȎ ȋȆȃǼȌ (ȃȆȊȀȃǽ ǼȖȎȔȌ ȋȎȈȐȀȒȓȄǾ țȊȀ ȓȀ ȏȄȐȈȄȖțȋȄȌȀ ȓȆȑ 

ȎȔȐǻȑ) ȒȓǼȊȌȄȈ ȋǽȌȔȋȀ ȒȓȆȌ ȎȔȐǻ 4 ȌȀ ȀȌȎǾȍȄȈ. ǧ ȓȎȏȎȇǼȓȆȒȆ 

ȒȓȀ ȉȀȓȀȒȓǽȋȀȓȀ ȂǾȌȄȓȀȈ ȋȄ ȓȆ ȖȐǽȒȆ ȓȎȔ ȖȄȈȐȈȒȓǽ. 

8)  ǶȄȈȐȈȒȓǽȑ: ȖȐȆȒȈȋȎȏȎȈȄǾȓȀȈ ȂȈȀ ȓȆȌ ȓȐȎȕȎȃȎȒǾȀ ȓȘȌ 

ȉȀȓȀȒȓȆȋǻȓȘȌ ȉȀȈ Ȇ ȃȈȀȃȎȖǽ ȓȘȌ ȉȈȌǽȒȄȘȌ ȓȎȔ ȒȔȌȓȎȌǾȅȄȓȀȈ 

Ȁȏț ȓȎȌ ȃȈȀȋȎȈȐȀȒȓǽ. 

9)  ǲȔȌȃȔȀȒȓǽȑ/ȉȀȓǻȒȓȆȋȀ: ǧ ȏȐȝȓȆ ȄǾȒȎȃȎȑ ȓȎȔȑ (ȃȆȊȀȃǽ Ȏ ȌǼȎȑ 

ȏȄȐȈǼȉȓȆȑ (carton )) ȓȎȔȑ ȏȀȐǼȖȄȓȀȈ ȋǼȒȘ ȏȆȂǽȑ ȉȀȈ ȎȔȐǻȑ. ǳȀ 

ȏȄȐȈȄȖțȋȄȌȀ ȓȎȔȑ ȏȀȐǼȖȎȌȓȀȈ Ȁȏț ȓȆȌ ȎȔȐǻ 5.  ǣȈȀ ȓȎȔȑ 

ȒȔȌȃȔȀȒȓǼȑ ȉȀȓȀȒȓǽȋȀȓȀ (30 ȓȎ ȒȜȌȎȊȎ ȓȎȔȑ ȒȄ ȉǻȇȄ ȒȓȀȇȋț) 

ȉȀȇȎȐǾȅȎȌȓȀȈ ȓȀ Ȅȍǽȑ: 

                                                   
25 ǯ ȒȓȀȇȋțȑ ȇȄȘȐȄǾȓȀȈ țȓȈ ǼȖȄȈ ȃȈȀȇǼȒȈȋȄȑ ȇǼȒȄȈȑ ȄǻȌ ȀȔȓǽ Ȇ ȎȔȐǻ ǼȖȄȈ 

ȃȈȀȇǼȒȈȋȄȑ ȇǼȒȄȈȑ 
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a.  ǳȎ ȏȊǽȇȎȑ ȓȘȌ ȉȀȓȀȒȓȆȋǻȓȘȌ ȏȎȔ ȄǾȌȀȈ ȃȈȀȇǼȒȈȋȎ ȌȀ 

ȏȀȐȀȊǻȁȄȈ ȉǻȇȄ ȒȓȈȂȋǽ. ǣȈȀ ȂǾȌȄȈ ȀȔȓț ȒȔȋȁȀǾȌȎȔȌ ȓȀ 

ȏȀȐȀȉǻȓȘ: 

i . ǥȍȘȓȄȐȈȉǽ ȏȆȂǽ ȋȄ ȏȔȉȌǽ ȉȀȓȀȌȎȋǽ, ȉȀȓǻ ȓȆ 

ȃȆȋȈȎȔȐȂǾȀ ȀȌȓȈȉȄȈȋǼȌȘȌ ȐȎǽȑ ȒȓǼȊȌȄȈ ȋǽȌȔȋȀ ȒȄ 

ȎȔȐǻ ȏȎȔ ȏȀǾȅȄȈ ȐțȊȎ ȋȄȓȐȆȓǽ.  

i i . ǧ ȎȔȐǻ ȒȀȐȝȌȄȈ țȊȀ ȓȀ ȉȀȓȀȒȓǽȋȀȓȀ  ȓȎȔ 

ȒȓȀȇȋȎȜ ȔȏȎȊȎȂǾȅȎȌȓȀȑ ȓȎ ȔȏțȊȎȈȏȎ ȓȆȑ 

ȃȈȀǾȐȄȒȆȑ ȓȆȑ ȓȐǼȖȎȔȒȀȑ ȖȐȎȌȈȉǽȑ ȒȓȈȂȋǽȑ ȋȄ ȓȎ 

ȒȔȌȎȊȈȉț ȖȐțȌȎ țȏȘȑ ȎȐǾȅȄȓȀȈ ȒȓȆȌ ǳȐǾȓȆ ȒȓǽȊȆ 

ȓȘȌ ȏȈȌǻȉȘȌ St_x_Stores.  

i i i . ǣȈȀ ȓȎ ȔȏțȊȎȈȏȎ ȏȎȔ ȔȏȎȊȎȂǾȅȄȓȀȈ ȄȊǼȂȖȄȈ ȀȌ ȄǾȌȀȈ 

ȋǼȒȀ ȒȓȀ țȐȈȀ ȏȎȔ ȉȀȇȎȐǾȅȎȔȌ ȎȈ ȒȓǽȊȄȑ 1 ȉȀȈ 2 

ȓȎȔ ǾȃȈȎȔ ȏǾȌȀȉȀ. ǣȈȀ ȉǻȇȄ ȉȀȓǻȒȓȆȋȀ ȏȎȔ 

ȒȔȋȁȀǾȌȄȈ ȀȔȓț, ȓȎȔ ȒȓǼȊȌȄȓȀȈ ȋǽȌȔȋȀ ȌȀ ȀȌȎǾȍȄȈ 

ȉȀȈ ȏȀǾȐȌȄȈ ȏȐǻȒȈȌȎ ȖȐȝȋȀ 

iv .  ǪǻȇȄ ȉȀȓǻȒȓȆȋȀ ȏȎȔ ȄǾȌȀȈ Ȅȉȓțȑ ȓȘȌ ȖȐȎȌȈȉȝȌ 

ȎȐǾȘȌ ȓȘȌ ȃȜȎ ȒȓȆȊȝȌ ȏȀȐȀȋǼȌȄȈ ȉȊȄȈȒȓț ȉȀȈ 

ȏȀǾȐȌȄȈ ȖȐȝȋȀ ȋȏȊȄ. 

b.  ǳȎ ȏȎȒț ȓȘȌ ȓȄȋȀȖǾȘȌ ȏȎȔ ȏȐǼȏȄȈ ȌȀ ȒȔȊȊǼȍȄȈ ǼȌȀ 

ȉȀȓǻȒȓȆȋȀ ȝȒȓȄ ȌȀ ȋȏȎȐȄǾ ȌȀ ȇȄȘȐȆȇȄǾ țȓȈ ȋȏȎȐȄǾ ȌȀ 

ȉȊȄǾȒȄȈ ȓȎ carton  ȓȎȔ. ǣȈȀ ȂǾȌȄȈ ȀȔȓț ȒȔȋȁȀǾȌȎȔȌ ȓȀ 

ȏȀȐȀȉǻȓȘ ȉǻȇȄ ȕȎȐǻ ȏȎȔ ȄȈȒǼȐȖȄȓȀȈ tote  ȒȓȎ ȒȓȀȇȋț: 

i . ǡȏț ȓȎȌ ȏǾȌȀȉȀ St_x_Stores ȊȀȋȁǻȌȄȈ ȓȀ ȏȎȒȎȒȓǻ 

ȏȎȔ ǼȖȎȔȌ ȉȀȇȎȐȈȒȓȄǾ ȂȈȀ țȊȄȑ ȓȀ ȏȊǽȇȆ 

ȃȈǻȒȏȀȒȆȑ (ȏ.Ȗ. ȒȓȆȌ ȀȌȓǾȒȓȎȈȖȆ ȄȈȉțȌȀ ȕȀǾȌȄȓȀȈ 

țȓȈ ȓȎ 100% ȓȘȌ totes  ȇȀ ȃȝȒȄȈ ȓȎ ȏȊǽȇȎȑ ȓȄȋȀȖǾȘȌ 

ȓȆȑ ȏȐȝȓȆȑ ȄȏȈȊȎȂǽȑ) 

ii . ǡȏț ȓȎȌ ȏǾȌȀȉȀ GT1 ȕȀǾȌȄȓȀȈ Ȇ ȓȈȋǽ, ȃȆȊ. ȓȎ 

ȏȊǽȇȎȑ ȃȈǻȒȏȀȒȆȑ ȓȘȌ totes  (ȏ.Ȗ. ȒȓȆȌ ȀȌȓǾȒȓȎȈȖȆ 

ȄȈȉțȌȀ ȕȀǾȌȄȓȀȈ țȓȈ ȇȀ ȃȝȒȄȈ 16 ȓȄȋǻȖȈȀ) 

ǬȄȓǻ ȓȆ ȉȀȓȀȌȎȋǽ ȓȘȌ totes  ȒȓȀ ȉȀȓȀȒȓǽȋȀȓȀ ȉȀȈ ȓȆȌ 

ȒȔȋȏȊǽȐȘȒȆ ȓȘȌ cartons  Ȁȏț ȀȔȓǻ ȂǾȌȄȓȀȈ Ȇ ȏȐȎȝȇȆȒȆ ȓȎȔȑ 

ȒȄ ȉȀȓȀȁțȇȐȄȑ, ȃȆȊȀȃǽ ȁȂȀǾȌȎȔȌ Ȁȏț ȓȎ ȋȎȌȓǼȊȎ. 

10)  ǯȔȐǻ 6: ǝȓȀȌ ǼȌȀ tote  ȄǾȌȀȈ ǼȓȎȈȋȎ ȀȏȄȊȄȔȇȄȐȝȌȄȓȀȈ Ȁȏț 

ȓȆȌ ǯȔȐǻ 4, ȔȏǻȐȖȄȈ Ȇ ȄȏȈȊȎȂǽ ȌȀ ȎȃȆȂȆȇȄǾ ȒȓȎȌ ȄȏțȋȄȌȎ 

ȒȓȀȇȋț, ȒȄ ǻȊȊȎ ȓȔȖȀǾȎ ȒȓȀȇȋț ǽ ȏȐȎȑ ȓȆȌ ǼȍȎȃȎ. ǡȔȓț 

ȉȀȇȎȐǾȅȄȓȀȈ Ȁȏț ȓȆȌ ȎȔȐǻ 6. ǪȀȓǻ ȓȆȌ ǼȍȎȃȎ ȉǻȇȄ tote  Ȁȏț 

ȀȔȓǽȌ ȎȐȈȒȋǼȌȎ ȏȎȒȎȒȓț ȓȘȌ totes  ȇȀ ȎȃȆȂȆȇȄǾ ȏȐȎȑ ȉǻȇȄ 

ȉȀȓȄȜȇȔȌȒȆ. ǳȎ ȏȎȒȎȒȓț ȉȀȇȎȐǾȅȄȓȀȈ Ȁȏț ȓȎȌ ȏǾȌȀȉȀ GT1. 

ǥȏǾȒȆȑ ȒȄ ȀȔȓǽ ȓȆ ȎȔȐǻ ȓȎȏȎȇȄȓȄǾȓȀȈ ȄȓȈȉǼȓȀ ȒȄ ȉǻȇȄ 



ǰǡǱǡǱǳǧǬǡ 
 

ǲȄȊǾȃȀ 170 | 261 

 

ȄȏȄȍȄȐȂȀȒȋǼȌȎ tote  ȂȈȀ ȌȀ ȋȏȎȐȄǾ ȌȀ ȋȄȓȐȆȇȄǾ, ȄȕțȒȎȌ ȄǾȌȀȈ 

ȄȏȈȇȔȋȆȓț, ȓȎ ȏȊǽȇȎȑ ȓȘȌ ȒȓȀȇȋȝȌ Ȁȏț ȓȎȔȑ ȎȏȎǾȎȔȑ ȏǼȐȀȒȄ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ǥȈȉțȌȀ 3.4- 23: Picking  ð ǱǡǯǴǫǯǤǱǯǬǯǩ ǥǩǲǯǤǯǴ ǲǳǡǨǬǯǴ 

ǥȈȉțȌȀ 3.4- 24: Picking  ð ǯǴǱǡ ǡǭǡǬǯǭǧǲ 

ǥȈȉțȌȀ 3.4- 25: Picking  ð ǤǩǡǶǸǱǩǲǳǧǲ 1 / ǯǴǱǥǲ 3, 4 
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ǥȈȉțȌȀ 3.4- 26: Picking  ð ǤǩǡǶǸǱǩǲǳǧǲ 2 

ǥȈȉțȌȀ 3.4- 27: Picking  ð ǯǴǱǡ 5 
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ǥȈȉțȌȀ 3.4- 28: Picking  ð ǯǴǱǡ 5 

 

ǥȈȉțȌȀ 3.4- 29: Picking  ð ǶǥǩǱǩǲǳǧǲ/ ǤǩǡǬǯǩǱǡǲǳǧǲ 
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ǥȈȉțȌȀ 3.4- 31: Picking ð ǰǧǣǧ Ǫǡǩ ǯǴǱǡ ǲǴǭǤǴǡǲǳǧ/ǪǡǳǡǲǳǧǬǡǳǯǲ 

ǥȈȉțȌȀ 3.4- 30 Picking ð ǰǧǣǧ Ǫǡǩ ǯǴǱǡ ǣǩǡ ǪǡǨǯǱǩǲǬǯ ǰǫǧǨǯǴǲ ǡǭǯǩǪǳǸǭ ǪǡǳǡǲǳǧǬǡǳǸǭ 
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ǥȈȉțȌȀ 3.4- 32 Picking ð ǪǸǤǩǪǡǲ Ǫǡǩ ǰǩǭǡǪǡǲ ǣǩǡ ǪǡǨǯǱǩǲǬǯ ǰǫǧǨǯǴǲ ǡǭǯǩǪǳǸǭ ǪǡǳǡǲǳǧǬǡǳǸǭ 
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ǥȈȉțȌȀ 3.4- 33: Picking ðǰǩǭǡǪǡǲ ǣǩǡ ǪǡǨǯǱǩǲǬǯ ǰǫǧǨǯǴǲ ǡǰǡǩǳǯǴǬǥǭǸǭ 
ǳǥǬǡǶǩǸǭ ǣǩǡ ǲǶǧǬǡǳǩǲǬǯ CARTON 
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ǥȈȉțȌȀ 3.4- 34: Picking ðǪǸǤǩǪǡǲ ǣǩǡ ǪǡǨǯǱǩǲǬǯ ǰǫǧǨǯǴǲ ǡǰǡǩǳǯǴǬǥǭǸǭ ǳǥǬǡǶǩǸǭ ǣǩǡ ǲǶǧǬǡǳǩǲǬǯ CARTON 
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 ǲȄ ȀȔȓț ȓȎ ȒȆȋȄǾȎ ȒȖȄȓȈȉǻ ȋȄ ȓȎ ȏȄȐȈȄȖțȋȄȌȎ ȓȘȌ totes , ȏȐǼȏȄȈ ȌȀ 

ȓȎȌȈȒȓȄǾ țȓȈ: 

¶ ǥȈȒǼȐȖȎȌȓȀȈ ȋȄ ȏȄȐȈȄȖțȋȄȌȎ 1 ȓȄȋǻȖȈȎ (țȏȘȑ ȀȉȐȈȁȝȑ 

ȓȐȎȕȎȃȎȓȎȜȌȓȀȈ Ȁȏț ȓȎ decanting )  

¶ ǥȍȄȐȖțȋȄȌȀ ȀȕȎȜ ǼȖȎȔȌ ȄȏȄȍȄȐȂȀȒȓȄǾ Ȁȏț ȉǻȏȎȈȎȌ ȒȓȀȇȋț 

ȕǼȐȎȔȌ ȉȀȈ ȏǻȊȈ 1 ȓȄȋǻȖȈȎ ȀȌȄȍǻȐȓȆȓȀ ȋȄ ȓȎ ȏȊǽȇȎȑ ȓȘȌ 

ȓȄȋȀȖǾȘȌ ȏȎȔ ȏȐȎǼȉȔȗȀȌ ȉȀȈ ȃȈȀȓǼȇȆȉȀȌ ȂȈȀ ȓȎ picking .  

¶ ǝȏȘȑ ȇȀ ȕȀȌȄǾ ȏȀȐȀȉǻȓȘ ȒȓȆȌ ǼȍȎȃȎ Ȁȏț ȓȎ picking  ȋȏȎȐȄǾ 

ȓȄȊȈȉǻ ȌȀ ȄȍǼȊȇȎȔȌ ȄǾȓȄ ȋȄ ȓȎ çȒȔȋȁȎȊȈȉțè 1 ȓȄȋǻȖȈȎ ȋǼȒȀ ȓȎȔȑ 

ȄǾȓȄ ȓȄȊȄǾȘȑ ǻȃȄȈȀ. 

ǥǮǯǤǯǲ ǡǰǯ PICKING 

ǡǭǳǩǪǥǩǬǥǭǡ ǰǯǴ ǶǱǧǲǩǬǯǰǯǩǯǴǭǳǡǩ 

¶ ǱȀȎȔȊțȃȐȎȋȎȈ  x 3 

¶ ǯȔȐǼȑ x 5 

¶ ǤȈȀȋȎȈȐȀȒȓǽȑ x1 

¶ ǪȀȓȀȁțȇȐȀ x1 

ǢǡǲǩǪǡ ǶǡǱǡǪǳǧǱǩǲǳǩǪǡ ǡǭǳǩǪǥǩǬǥǭǸǭ Ǫǡǩ ǥǭǤǥǩǪǳǩǪǧ ǲǴǭǤǥǲǧ ǳǯǴǲ 

ǥȈȉțȌȀ 3.4- 35: Picking ðǯǴǱǡ 6 ǪǡǨǯǱǩǲǬǯǲ ǰǥǱǥǳǡǩǱǸ ǰǯǱǥǩǡǲ ǳǯǳǥ 
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1)  ǱȀȎȔȊțȃȐȎȋȎȑ ȄȍțȃȎȔ 1: ǰȐțȉȄȈȓȀȈ ȂȈȀ ȓȎȌ ȉȄȌȓȐȈȉț 

ȐȀȎȔȊțȃȐȎȋȎ ȏȎȔ ȏȀȐȀȊȀȋȁǻȌȄȈ ȄǾȓȄ țȒȀ tote  

ȄȏȄȍȄȐȂǻȒȓȆȉȀȌ ȉȀȈ ȎȃȄȜȎȔȌ ǼȍȘ Ȁȏț ȓȎ ȓȋǽȋȀ ȓȎȔ picking  ȄǾȓȄ 

țȒȀ tote  ȃȄȌ ȄǾȖȀȌ ȃȈȀȇǼȒȈȋȎ ȖȝȐȎ ȂȈȀ ȌȀ ȄȏȄȍȄȐȂȀȒȓȎȜȌ 

ȎȏțȓȄ ȇȀ ȍȀȌȀȏȄȐǻȒȎȔȌ Ȁȏț ȓȎ ȒȜȒȓȆȋȀ. ǳȐȀȁǻȄȈ ȓȀ totes  

Ȁȏț ȓȎȔȑ ȒȓȀȇȋȎȜȑ ȋȄ ȏȐȎȓȄȐȀȈțȓȆȓȀ ȒȄ ȀȔȓǻ ȏȎȔ ȀȌȀȋǼȌȎȔȌ 

ȋȄȂȀȊȜȓȄȐȎ ȃȈǻȒȓȆȋȀ. 

2)  ǱȀȎȔȊțȃȐȎȋȎȑ buffer :  ǤǼȖȄȓȀȈ ȓȀ totes  ȓȎȔ ȐȀȎȔȊțȃȐȎȋȎȔ 

ȄȍțȃȎȔ 1 ȉȀȈ ȉǻȌȄȈ ȓȎȌ ȃȈȀȖȘȐȈȒȋț ȀȌǻȋȄȒȀ ȒȄ ȀȔȓǻ ȏȎȔ ǼȖȎȔȌ 

ȄȏȄȍȄȐȂȀȒȓȄǾ ȉȀȈ ȒȄ ȀȔȓǻ ȏȎȔ ȃȄȌ ǼȖȎȔȌ. ǥȏǾȒȆȑ ȒȄ ȏȄȐǾȏȓȘȒȆ 

ȏȎȔ ȓȎ ȏȄȐȈȄȖțȋȄȌȎ ȓȎȔ ȏȄȐǻȒȄȈ ȓȀ 20 totes  ȒȓȀȋȀȓǻ ȓȎ ȓȐǼȍȈȋȎ 

ȓȎȔ ȄȉǻȒȓȎȓȄ ȋȎȌȓǼȊȎȔ Șȑ ȀȃȜȌȀȓȎ.  

3)  ǯȔȐǻ 1: ȎȃȆȂȄǾ ȓȀ totes  ȏȎȔ ȃȄȌ ǼȖȎȔȌ ȄȏȄȍȄȐȂȀȒȓȄǾ ȏǾȒȘ ȒȓȎ 

picking , ȃǾȌȎȌȓȀȑ ȓȎȔȑ ȐȎȅ ȖȐȝȋȀ ȂȈȀ ȌȀ ȍȄȖȘȐǾȅȎȔȌ ȄȜȉȎȊȀ. 

4)  ǯȔȐǻ 2: ȉȀȇȎȐǾȅȄȈ ȏȎȈȀ Ȁȏț ȓȀ totes  ȇȀ ȉȀȓȀȊǽȍȎȔȌ ȂȄȋǻȓȀ ȉȀȈ 

ȌȀ ȎȃȄȜȎȔȌ ȏȐȎȑ ȓȎȔȑ ȏȜȐȂȎȔȑ ȉȀȈ ȏȎȈȀ ǻȃȄȈȀ ȉȀȈ ȌȀ ȎȃȄȜȎȔȌ 

ȏȐȎȑ ȓȎ decanting . ǧ ȄȏȈȊȎȂǽ ȂǾȌȄȓȀȈ ȁǻȒȄȈ ȏȎȒȎȒȓȎȜ ȄȏǾ ȓȎȔ 

ȒȔȌȎȊȈȉȎȜ ȀȐȈȇȋȎȜ ȄȈȒȄȐȖȎȋǼȌȘȌ totes . ǳȀ ȏȎȒȎȒȓǻ 

ȃȆȊȝȌȎȌȓȀȈ ȒȓȎȌ ȏǾȌȀȉȀ GT1. (ȏ.Ȗ. ȒȓȆȌ ȒȖȄȓȈȉǽ ȄȈȉțȌȀ ȕȀǾȌȄȓȀȈ 

țȓȈ ȓȎ 100% ȓȘȌ ȄȈȒȄȐȖȎȋǼȌȘȌ totes  ȇȀ ȏǻȌȄ ȂȄȋǻȓȀ ȏȐȎȑ ȓȎȔȑ 

ȏȜȐȂȎȔȑ). ǲȓȆȌ ȎȔȐǻ 2 ȉȀȓȀȊǽȂȎȔȌ ȉȀȈ ȓȀ totes  ȏȎȔ ȄȍǼȐȖȎȌȓȀȈ 

Ȁȏț ȓȎȌ consol idation  station  ȉȀȈ ȕȔȒȈȉǻ ȔȕǾȒȓȀȌȓȀȈ ȓȆȌ ǾȃȈȀ 

ȄȏȄȍȄȐȂȀȒǾȀ. ǯȈ ǼȍȎȃȎȈ ȓȆȑ ȎȔȐǻȑ 2 ȄǾȌȀȈ ȎȈ ȎȔȐǼȑ 3 ȉȀȈ 4. 

5)  ǯȔȐǻ 3: ǥǾȌȀȈ Ȇ ȎȔȐǻ ȒȓȆȌ ȎȏȎǾȀ ȉȀȓȀȊǽȂȎȔȌ ȓȀ totes  ȏȎȔ ȇȀ 

ȎȃȆȂȆȇȎȜȌ ȂȄȋǻȓȀ ȏȐȎȑ ȓȎȔȑ ȏȜȐȂȎȔȑ. ǲȄ ȀȔȓǻ ȀȏȎȃǾȃȄȓȀȈ ȋȄ 

ȎȋȎȈțȋȎȐȕȎ ȓȐțȏȎ itemtype  1,2 ǽ3 ȉȀȈ ȎȃȄȜȎȔȌ ȏȐȎȑ ȓȎȌ 

ȐȀȎȔȊțȃȐȎȋȎ ȄȍțȃȎȔ 2 (ȏȎȔ ȒȔȌȃǼȄȓȀȈ ȋȄ ȓȆ pre  zone  ȉȊȏ) 

6)  ǯȔȐǻ 4: ǥǾȌȀȈ Ȇ ȎȔȐǻ ȒȓȆȌ ȎȏȎǾȀ ȉȀȓȀȊǽȂȎȔȌ ȓȀ totes  ȏȎȔ ȇȀ 

ȎȃȆȂȆȇȎȜȌ ǻȃȄȈȀ ȏȐȎȑ ȓȎ decanting . ǲȔȌȃǼȄȓȀȈ ȋȄ ȃȈȀȖȘȐȈȒȓǽ 

ȏȎȔ ȉǻȌȄȈ unpack  ȒȓȀ totes . ǬȄ ȓȆ ȁȎǽȇȄȈȀ ȎȔȐǻȑ ȉȀȈ 

ȉȀȓȀȁțȇȐȀȑ ȏȄȓǻȄȈ ȓȀ ȏȄȐȈȄȖțȋȄȌȀ ȓȎȔȑ Ȅȉȓțȑ ȋȎȌȓǼȊȎȔ ȄȌȝ Ȏ 

ȏȄȐȈǼȉȓȆȑ ȉȀȓȄȔȇȜȌȄȓȀȈ ȏȐȎȑ ȓȎȌ ȐȀȎȔȊțȃȐȎȋȎ ȄȍțȃȎȔ 2.26 

7)  ǱȀȎȔȊțȃȐȎȋȎȑ ȄȍțȃȎȔ 2: ǲȔȌȃǼȄȈ ȓȎ picking  ȋȄ ȓȆ pre  zone  

 

  

                                                   
26 ǯȈ ȃȈȄȐȂȀȒǾȄȑ ȒȓȎȌ ȃȈȀȖȘȐȈȒȓǽ ȉȀȈ ȓȆ ȉȀȓȀȁțȇȐȀ ǼȖȄȈ ȎȐȈȒȓȄǾ ȌȀ ȋȆȌ ȉȀȓȀȌȀȊȝȌȎȔȌ 

ȄȏȈȏȊǼȎȌ ȖȐțȌȎ ȒȓȎ ȋȎȌȓǼȊȎ. 
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ǥȈȉțȌȀ 3.4- 37: Picking ðǪǥǭǳǱǩǪǯǲ ǱǡǯǴǫǯǤǱǯǬǯǲ ǥǮǯǤǯǴ 

ǥȈȉțȌȀ 3.4- 36: Picking ðǱǡǯǴǫǯǤǱǯǬǯǲ BUFFER 
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ǥȈȉțȌȀ 3.4- 38: Picking ðǯǴǱǡ 1 

ǥȈȉțȌȀ 3.4- 39: Picking ðǯǴǱǡ 2 
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ǥȈȉțȌȀ 3.4- 40: Picking ðǯǴǱǡ 3 

ǥȈȉțȌȀ 3.4- 41: Picking ðǯǴǱǡ 4 

ǥȈȉțȌȀ 3.4- 42: Picking ðǯǴǱǡ 4 ð ǯǴǱǡ ǥǮǯǤǯǴ ǰǥǱǩǥǶǯǬǥǭǸǭ Ǫǡǩ ǪǡǳǡǢǯǨǱǡ 
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ǥȈȉțȌȀ 3.4- 43: Picking ðǱǡǯǴǫǯǤǱǯǬǯǲ ǥǮǯǤǯǴ 2 
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4.1 ǰǡǱǡǱǳǧǬǡ ǡ-ǡǰǯǳǥǫǥǲǬǡǳǡ ǲǥǭǡǱǩǸǭ 
 

4.1.1.1 DECANTING 6 ǶǥǩǱǩǲǳǥǲ 
Experimentation  Report  

Number  of  Scenarios : 13 

Number  of  Replications Per Scenario: 10  

Warmup Time: 0  

Dec_Point_1  

 

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  968 11 957 - 979 950 981 

Scenario 2  877.0 4.7 872.2 - 881.9 870.5 884.8 

Scenario 3  798.3 2.8 795.5 - 801.2 794.0 803.2 

Scenario 4  729.3 2.7 726.5 - 732.1 723.3 732.0 

Scenario 5  673.5 2.2 671.2 - 675.7 669.0 675.8 

Scenario 6  624.9 1.2 623.6 - 626.2 623.4 627.6 

Scenario 7  581 9 571 - 590 555 585 

Scenario 8  547.54 0.52 547.00 - 548.08 546.26 548.13 

Scenario 9  512.13 0.08 512.05 - 512.21 512.00 512.29 

Scenario 10  477.94 0.10 477.84 - 478.05 477.86 478.14 

Scenario 11  448.03 0.13 447.89 - 448.16 447.86 448.29 

Scenario 12  421.69 0.11 421.57 - 421.80 421.57 421.86 

Scenario 13  398.26 0.09 398.16 - 398.35 398.14 398.43 

Dec_Point_2  

 

Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  176 15 161 - 192 161 203 

Scenario 2  243 16 227 - 260 225 268 

Scenario 3  296 13 283 - 310 275 326 

Scenario 4  339 10 329 - 349 326 358 

Scenario 5  388 8 379 - 397 375 397 

Scenario 6  426 7 418 - 433 416 438 

Scenario 7  466 12 454 - 478 450 496 

Scenario 8  497.5 2.3 495.2 - 499.9 493.6 500.6 

Scenario 9  502.31 0.39 501.92 - 502.71 501.71 502.86 

Scenario 10  469.77 0.40 469.36 - 470.18 468.86 470.14 

Scenario 11  440.83 0.16 440.66 - 441.00 440.57 441.14 
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Scenario 12  415.19 0.34 414.84 - 415.53 414.57 415.71 

Scenario 13  392.40 0.35 392.04 - 392.76 391.86 393.14 

Dec_Point3i  

 

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  50.3 4.9 45.3 - 55.4 41.7 57.9 

Scenario 2  56.9 3.0 53.8 - 59.9 52.1 62.8 

Scenario 3  62.4 2.6 59.7 - 65.1 59.3 67.2 

Scenario 4  66.9 3.7 63.1 - 70.7 62.3 72.6 

Scenario 5  71.2 4.0 67.1 - 75.3 61.4 75.1 

Scenario 6  75.4 2.7 72.6 - 78.2 70.4 78.2 

Scenario 7  80.9 1.6 79.2 - 82.5 78.1 83.9 

Scenario 8  84.56 0.60 83.94 - 85.18 83.59 85.30 

Scenario 9  84.1 1.3 82.7 - 85.5 81.7 85.9 

Scenario 10  78.4 1.8 76.6 - 80.3 75.6 81.0 

Scenario 11  74.5 2.4 72.0 - 77.0 71.1 79.0 

Scenario 12  69.8 2.0 67.7 - 71.8 66.6 72.4 

Scenario 13  65.2 1.4 63.8 - 66.6 62.3 66.9 

Dec_Point3ii  

 

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  50.3 4.2 46.0 - 54.7 42.6 57.4 

Scenario 2  55.9 4.1 51.8 - 60.1 47.8 62.5 

Scenario 3  62.4 3.2 59.1 - 65.6 56.7 67.2 

Scenario 4  66.1 3.6 62.3 - 69.8 59.0 70.0 

Scenario 5  72.3 2.8 69.4 - 75.1 68.0 75.1 

Scenario 6  76.8 1.6 75.1 - 78.5 73.4 78.2 

Scenario 7  80.9 2.2 78.6 - 83.2 76.7 84.8 

Scenario 8  84.0 1.2 82.8 - 85.3 81.3 85.4 

Scenario 9  84.3 1.2 83.1 - 85.5 82.0 85.6 

Scenario 10  78.8 2.8 75.9 - 81.7 73.1 82.3 

Scenario 11  73.8 2.3 71.4 - 76.2 71.0 77.6 

Scenario 12  68.5 2.2 66.2 - 70.8 66.1 72.3 

Scenario 13  66.0 2.9 63.0 - 69.1 62.4 71.9 

Dec_Point3iii  

 

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  49.2 2.8 46.4 - 52.1 46.2 53.2 

Scenario 2  57.3 3.7 53.5 - 61.2 52.2 62.8 

Scenario 3  62.0 2.7 59.2 - 64.8 57.3 67.2 

Scenario 4  67.5 3.5 63.9 - 71.1 62.0 72.6 

Scenario 5  72.1 3.1 68.9 - 75.3 67.5 76.9 

Scenario 6  75.3 2.3 72.9 - 77.6 72.1 78.1 
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Scenario 7  80.4 1.6 78.7 - 82.0 77.7 82.6 

Scenario 8  83.9 1.1 82.7 - 85.0 82.2 85.8 

Scenario 9  84.27 0.46 83.80 - 84.74 83.57 85.14 

Scenario 10  78.8 1.4 77.3 - 80.2 76.6 81.6 

Scenario 11  74.1 2.5 71.6 - 76.6 70.9 79.3 

Scenario 12  70.1 2.5 67.5 - 72.7 64.7 73.0 

Scenario 13  66.3 2.6 63.7 - 69.0 62.6 70.4 

Dec_Point3iv  

 

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  49.7 5.5 44.0 - 55.4 41.0 57.9 

Scenario 2  58.8 3.2 55.4 - 62.1 52.5 63.4 

Scenario 3  62.4 3.2 59.1 - 65.6 57.3 67.2 

Scenario 4  66.1 2.5 63.5 - 68.6 62.0 69.0 

Scenario 5  73.6 2.2 71.3 - 75.8 68.0 75.7 

Scenario 6  76.5 2.7 73.7 - 79.3 70.3 79.3 

Scenario 7  80.7 2.7 77.9 - 83.4 74.6 84.3 

Scenario 8  84.2 0.8 83.4 - 85.0 82.5 84.9 

Scenario 9  84.8 1.0 83.7 - 85.9 83.0 86.0 

Scenario 10  79.1 1.9 77.1 - 81.1 75.4 81.3 

Scenario 11  73.4 1.9 71.4 - 75.4 70.7 77.0 

Scenario 12  70.2 2.5 67.6 - 72.8 65.6 73.1 

Scenario 13  65.8 2.8 62.9 - 68.6 60.0 70.6 

Dec_Point3v  

 

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  51.0 2.0 48.9 - 53.0 47.7 53.2 

Scenario 2  58.7 3.5 55.1 - 62.4 52.6 63.4 

Scenario 3  62.4 2.6 59.8 - 65.0 59.4 68.4 

Scenario 4  66.1 3.6 62.4 - 69.7 61.2 72.6 

Scenario 5  71.5 2.5 68.9 - 74.1 65.2 74.6 

Scenario 6  75.4 2.7 72.6 - 78.2 68.7 78.0 

Scenario 7  80.1 2.5 77.6 - 82.7 77.0 84.8 

Scenario 8  84.1 1.2 82.8 - 85.4 81.7 85.4 

Scenario 9  84.4 1.1 83.3 - 85.5 82.9 86.1 

Scenario 10  79.1 2.2 76.9 - 81.4 74.6 81.3 

Scenario 11  74.6 2.1 72.5 - 76.7 72.3 79.3 

Scenario 12  69.7 2.7 66.9 - 72.5 65.4 74.3 

Scenario 13  65.9 3.1 62.7 - 69.2 62.4 72.1 

Dec_Point3vi  

 

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  49.8 2.7 47.0 - 52.6 45.5 53.2 

Scenario 2  56.9 3.1 53.7 - 60.1 51.5 62.5 
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Scenario 3  63.5 3.1 60.3 - 66.7 57.0 67.2 

Scenario 4  67.3 2.6 64.6 - 69.9 64.1 70.8 

Scenario 5  72.3 2.8 69.4 - 75.2 65.4 75.1 

Scenario 6  76.4 2.7 73.6 - 79.2 70.5 79.3 

Scenario 7  81.0 1.7 79.2 - 82.7 78.5 84.8 

Scenario 8  84.71 0.51 84.19 - 85.23 83.69 85.41 

Scenario 9  83.5 1.4 82.1 - 84.9 81.4 85.6 

Scenario 10  78.2 1.4 76.8 - 79.6 76.4 80.4 

Scenario 11  73.1 2.2 70.8 - 75.4 67.7 76.4 

Scenario 12  69.3 3.1 66.2 - 72.5 64.1 75.1 

Scenario 13  65.4 3.2 62.2 - 68.7 60.3 70.7 

Dec_Point4  

 

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 2  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 3  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 4  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 5  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 6  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 7  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 8  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 9  10.9 0.6 10.3 - 11.5 10.0 12.0 

Scenario 10 8.20 0.42 7.77 - 8.63 8.00 9.00 

Scenario 11  7.6 0.7 6.9 - 8.3 7.0 9.0 

Scenario 12  6.90 0.32 6.58 - 7.23 6.00 7.00 

Scenario 13  8.20 0.42 7.77 - 8.63 8.00 9.00 

 

4.1.1.2  DECANTING ǰǥǱǩǲǲǯǳǥǱǯǩ ǶǥǱǩǲǳǥǲ 
 

Experimentation Report  

Number of Scenarios: 56  

Number of  Replications Per Scenario: 10  

Warmup Time: 0  

 

Dec_Point_1  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  984 18 965 - 1003 949 1004 

Scenario 2  901.5 5.6 895.8 - 907.3 892.7 907.6 

Scenario 3  816.0 3.2 812.8 - 819.3 808.7 819.7 
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Scenario 4  746.3 1.6 744.6 - 747.9 744.0 749.6 

Scenario 5  688.0 1.8 686.2 - 689.9 686.1 690.8 

Scenario 6  638.4 0.7 637.7 - 639.2 637.1 639.7 

Scenario 7  596.30 0.24 596.05 - 596.54 595.80 596.60 

Scenario 8  551.39 0.17 551.22 - 551.56 551.14 551.57 

Scenario 9  1023 10 1013 - 1033 1007 1037 

Scenario 10  921.3 4.2 917.0 - 925.5 913.4 926.4 

Scenario 11  825 33 791 - 859 731 838 

Scenario 12  764.2 2.0 762.2 - 766.2 762.0 768.7 

Scenario 13  706.4 0.8 705.6 - 707.2 705.3 707.4 

Scenario 14  651.76 0.12 651.64 - 651.88 651.57 651.86 

Scenario 15  597.44 0.24 597.20 - 597.69 597.14 598.00 

Scenario 16  551.47 0.12 551.35 - 551.59 551.29 551.57 

Scenario 17  1049.1 4.1 1044.9 - 1053.4 1042.9 1055.7 

Scenario 18  943.7 3.5 940.2 - 947.3 940.0 951.9 

Scenario 19  857.1 2.3 854.7 - 859.5 852.9 860.0 

Scenario 20  785.4 0.7 784.7 - 786.2 784.6 786.6 

Scenario 21  716.96 0.22 716.73 - 717.19 716.57 717.43 

Scenario 22  651.73 0.13 651.60 - 651.86 651.57 651.86 

Scenario 23  597.36 0.14 597.21 - 597.50 597.14 597.57 

Scenario 24  551.44 0.18 551.25 - 551.63 551.14 551.86 

Scenario 25  1076.3 4.1 1072.1 - 1080.5 1066.2 1080.4 

Scenario 26  966.2 2.9 963.3 - 969.2 962.0 971.4 

Scenario 27  877.7 1.5 876.3 - 879.2 874.8 880.1 

Scenario 28  796.59 0.33 796.24 - 796.93 796.14 797.29 

Scenario 29  717.03 0.19 716.84 - 717.22 716.71 717.29 

Scenario 30  651.71 0.10 651.62 - 651.81 651.57 651.86 

Scenario 31  597.41 0.17 597.24 - 597.59 597.14 597.71 

Scenario 32  551.47 0.14 551.33 - 551.61 551.29 551.71 

Scenario 33  1100.1 3.9 1096.1 - 1104.1 1091.8 1105.4 

Scenario 34  989.8 1.4 988.4 - 991.3 986.9 991.9 

Scenario 35  896.10 0.23 895.86 - 896.34 895.86 896.57 

Scenario 36  796.69 0.24 796.44 - 796.93 796.29 797.14 

Scenario 37  716.97 0.15 716.82 - 717.12 716.71 717.14 

Scenario 38  651.69 0.16 651.52 - 651.85 651.43 652.00 

Scenario 39  597.40 0.13 597.27 - 597.53 597.14 597.57 

Scenario 40  551.40 0.18 551.22 - 551.58 551.14 551.71 

Scenario 41  1128.1 3.1 1124.9 - 1131.3 1123.1 1132.3 

Scenario 42  1016.61 0.46 1016.13 - 1017.09 1015.62 1017.36 

Scenario 43 896.14 0.31 895.83 - 896.46 895.57 896.71 

Scenario 44  796.54 0.32 796.21 - 796.87 796.00 797.00 

Scenario 45  717.00 0.19 716.80 - 717.20 716.57 717.29 

Scenario 46  651.66 0.17 651.48 - 651.83 651.43 652.00 
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Scenario 47  597.47 0.20 597.26 - 597.68 597.14 597.86 

Scenario 48  551.44 0.18 551.25 - 551.63 551.14 551.71 

Scenario 49  1124.5 2.2 1122.2 - 1126.9 1120.6 1128.0 

Scenario 50  1016.5 0.7 1015.8 - 1017.2 1015.4 1017.5 

Scenario 51  896.13 0.28 895.84 - 896.42 895.57 896.57 

Scenario 52  796.60 0.22 796.37 - 796.83 796.14 796.86 

Scenario 53  717.01 0.26 716.74 - 717.29 716.57 717.43 

Scenario 54  651.77 0.20 651.56 - 651.98 651.29 652.00 

Scenario 55  597.39 0.15 597.23 - 597.54 597.14 597.57 

Scenario 56  551.50 0.14 551.36 - 551.64 551.29 551.71 

 

Dec_Point_2  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  237 28 209 - 266 172 274 

Scenario 2  333 14 318 - 348 312 354 

Scenario 3  370 20 350 - 390 336 402 

Scenario 4  428 11 416 - 439 410 442 

Scenario 5  482 10 472 - 492 464 500 

Scenario 6 523.0 5.2 517.6 - 528.3 515.1 532.6 

Scenario 7  567.7 1.2 566.5 - 568.9 566.1 570.2 

Scenario 8  541.90 0.36 541.53 - 542.27 541.14 542.29 

Scenario 9  329 25 303 - 355 272 353 

Scenario 10  395 13 381 - 408 368 420 

Scenario 11  486 41 443 - 528 465 601 

Scenario 12  538 13 525 - 552 521 562 

Scenario 13  611.8 4.7 606.9 - 616.6 606.4 619.4 

Scenario 14  639.11 0.31 638.80 - 639.43 638.57 639.57 

Scenario 15  587.44 0.40 587.03 - 587.85 586.86 588.00 

Scenario 16  542.84 0.29 542.55 - 543.14 542.43 543.43 

Scenario 17  398 16 381 - 414 378 424 

Scenario 18  497 17 480 - 515 468 521 

Scenario 19  596 12 584 - 609 578 613 

Scenario 20  686 7 679 - 694 676 699 

Scenario 21  703.80 0.42 703.37 - 704.23 703.29 704.43 

Scenario 22  641.01 0.48 640.52 - 641.51 640.29 641.71 

Scenario 23  588.26 0.35 587.90 - 588.62 587.71 589.00 

Scenario 24  543.59 0.40 543.18 - 543.99 543.00 544.00 

Scenario 25  504 22 482 - 526 481 549 

Scenario 26  616 17 599 - 633 582 644 

Scenario 27  735 7 728 - 743 725 747 

Scenario 28  781.6 0.7 780.9 - 782.3 780.6 783.0 

Scenario 29  704.99 0.40 704.57 - 705.40 704.43 705.71 

Scenario 30  641.81 0.46 641.34 - 642.28 641.00 642.43 

Scenario 31  588.56 0.48 588.07 - 589.05 587.86 589.29 
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Scenario 32  543.80 0.19 543.60 - 544.00 543.57 544.00 

Scenario 33 596 23 573 - 619 544 623 

Scenario 34  755 8 747 - 764 738 767 

Scenario 35  877.67 0.50 877.16 - 878.18 876.71 878.14 

Scenario 36  783.23 0.54 782.68 - 783.78 782.57 784.14 

Scenario 37  705.83 0.36 705.46 - 706.19 705.29 706.43 

Scenario 38  642.0 0.6 641.3 - 642.6 640.9 642.9 

Scenario 39  588.94 0.24 588.70 - 589.18 588.57 589.29 

Scenario 40  543.79 0.26 543.52 - 544.06 543.29 544.14 

Scenario 41  739 20 719 - 760 713 767 

Scenario 42  939.5 3.2 936.2 - 942.7 935.2 945.2 

Scenario 43  879.89 0.46 879.42 - 880.35 879.29 880.57 

Scenario 44  783.77 0.49 783.27 - 784.28 782.86 784.43 

Scenario 45  706.41 0.28 706.13 - 706.70 705.86 707.00 

Scenario 46  642.23 0.38 641.84 - 642.62 641.71 642.71 

Scenario 47  589.17 0.22 588.94 - 589.40 588.86 589.57 

Scenario 48  543.96 0.29 543.66 - 544.25 543.43 544.43 

Scenario 49  722 14 708 - 736 704 739 

Scenario 50  939.8 5.6 934.0 - 945.6 927.1 945.5 

Scenario 51  880.0 0.8 879.2 - 880.8 878.7 881.1 

Scenario 52  783.91 0.57 783.33 - 784.50 783.00 784.57 

Scenario 53  706.3 0.6 705.7 - 706.9 705.1 707.3 

Scenario 54  642.14 0.34 641.80 - 642.49 641.57 642.57 

Scenario 55  589.07 0.49 588.57 - 589.57 588.29 589.57 

Scenario 56  544.14 0.21 543.92 - 544.36 543.71 544.43 

Dec_Point3i  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  52.2 3.3 48.8 - 55.6 47.5 56.2 

Scenario 2  60.1 3.1 56.9 - 63.2 53.4 63.6 

Scenario 3  62 7 54 - 69 44 69 

Scenario 4  69.1 3.1 65.9 - 72.2 64.4 74.7 

Scenario 5  73.7 2.6 71.0 - 76.4 67.9 77.5 

Scenario 6  77.3 1.8 75.4 - 79.1 74.6 79.9 

Scenario 7  82.05 0.43 81.60 - 82.50 81.40 82.64 

Scenario 8  77.8 0.9 76.8 - 78.7 76.0 79.1 

Scenario 9  54 9 46 - 63 34 62 

Scenario 10  61.3 4.5 56.6 - 65.9 51.7 65.8 

Scenario 11  68.3 5.0 63.2 - 73.5 60.0 78.8 

Scenario 12  73.3 3.2 70.1 - 76.6 65.0 75.8 

Scenario 13  78.6 1.4 77.2 - 80.0 76.4 80.2 

Scenario 14  80.9 1.0 79.9 - 81.9 78.9 82.3 

Scenario 15  72.5 1.8 70.6 - 74.4 69.7 75.0 

Scenario 16  69.0 2.3 66.7 - 71.4 65.1 72.1 
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Scenario 17  57.6 2.2 55.4 - 59.9 55.0 61.9 

Scenario 18  64.2 5.3 58.7 - 69.7 51.4 71.0 

Scenario 19  71.4 5.1 66.2 - 76.7 59.5 76.1 

Scenario 20  78.4 2.2 76.2 - 80.6 74.6 80.3 

Scenario 21  78.4 1.1 77.3 - 79.6 77.1 80.4 

Scenario 22  71.6 2.3 69.2 - 74.0 67.9 74.7 

Scenario 23  65.2 1.6 63.5 - 66.8 62.0 68.0 

Scenario 24  61.5 2.8 58.6 - 64.4 58.3 66.1 

Scenario 25  62.3 3.6 58.6 - 66.0 56.8 68.2 

Scenario 26  68.2 4.2 63.8 - 72.5 59.7 72.6 

Scenario 27  77.0 1.7 75.2 - 78.7 74.4 79.1 

Scenario 28  78.9 1.0 77.9 - 79.9 77.0 80.1 

Scenario 29  72.8 1.9 70.8 - 74.8 71.0 77.1 

Scenario 30  64.8 3.4 61.3 - 68.3 57.7 70.0 

Scenario 31  60.5 2.7 57.8 - 63.3 57.6 64.9 

Scenario 32  56.1 2.0 54.0 - 58.1 52.1 58.3 

Scenario 33  64.3 2.3 61.9 - 66.7 61.1 68.1 

Scenario 34  73.4 2.4 71.0 - 75.9 69.2 76.7 

Scenario 35  80.3 1.1 79.2 - 81.5 78.9 82.1 

Scenario 36  71.1 3.5 67.5 - 74.6 66.6 76.6 

Scenario 37  64.5 2.2 62.3 - 66.7 62.4 68.7 

Scenario 38  59.1 2.0 57.1 - 61.2 55.1 61.4 

Scenario 39  53.3 1.8 51.5 - 55.2 49.4 55.1 

Scenario 40  49.6 2.6 46.9 - 52.3 45.0 53.0 

Scenario 41  68.3 4.3 63.9 - 72.7 60.9 73.4 

Scenario 42 79.80 0.74 79.04 - 80.57 78.94 80.89 

Scenario 43  74.6 2.1 72.4 - 76.8 70.6 77.9 

Scenario 44  67.6 2.6 64.9 - 70.3 63.3 71.4 

Scenario 45  60.3 3.0 57.2 - 63.4 54.7 65.4 

Scenario 46  55.2 2.0 53.2 - 57.2 51.6 58.3 

Scenario 47  50.5 1.9 48.5 - 52.5 47.6 53.0 

Scenario 48  45.4 2.4 43.0 - 47.8 42.3 50.9 

Scenario 49  68.0 4.1 63.9 - 72.2 60.1 72.1 

Scenario 50  79.3 1.6 77.7 - 80.9 76.3 81.3 

Scenario 51  75.1 2.2 72.9 - 77.3 72.0 79.7 

Scenario 52  65.1 2.4 62.6 - 67.6 62.0 69.0 

Scenario 53  59.1 3.0 56.1 - 62.2 55.1 63.0 

Scenario 54  54.7 2.8 51.8 - 57.6 49.7 59.0 

Scenario 55  48.7 2.4 46.2 - 51.2 44.9 51.9 

Scenario 56  46.4 2.9 43.5 - 49.4 41.4 51.4 

 

Dec_Point3ii  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  52.2 5.4 46.7 - 57.7 41.6 60.0 
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Scenario 2  60.8 3.4 57.3 - 64.3 56.1 65.6 

Scenario 3  62.3 4.8 57.4 - 67.2 52.2 68.8 

Scenario 4  69.1 2.8 66.2 - 71.9 64.4 72.6 

Scenario 5  73.6 2.8 70.7 - 76.5 67.9 77.5 

Scenario 6  76.5 2.0 74.5 - 78.6 73.9 79.6 

Scenario 7  81.7 0.7 81.0 - 82.4 79.9 82.4 

Scenario 8  78.0 1.6 76.3 - 79.7 75.0 79.9 

Scenario 9  56.9 5.0 51.8 - 62.0 44.9 62.4 

Scenario 10  60.6 5.0 55.5 - 65.7 49.2 66.9 

Scenario 11  67.6 4.4 63.1 - 72.2 63.1 78.8 

Scenario 12  70.7 4.5 66.0 - 75.3 65.4 75.8 

Scenario 13  79.0 1.3 77.7 - 80.4 76.6 80.4 

Scenario 14  80.2 0.8 79.4 - 81.0 79.0 81.7 

Scenario 15  73.4 1.8 71.6 - 75.2 70.6 76.1 

Scenario 16  69.1 1.8 67.3 - 71.0 65.3 71.6 

Scenario 17  57.2 5.5 51.5 - 62.9 46.1 63.7 

Scenario 18  65.9 2.2 63.6 - 68.2 62.0 68.5 

Scenario 19  71.9 2.5 69.3 - 74.6 67.5 74.7 

Scenario 20  78.3 1.5 76.8 - 79.9 75.5 80.6 

Scenario 21  79.09 0.67 78.40 - 79.77 78.14 80.00 

Scenario 22  71.6 2.0 69.5 - 73.7 67.4 74.3 

Scenario 23  65.6 3.1 62.4 - 68.7 58.0 69.9 

Scenario 24  60.7 3.6 57.0 - 64.4 56.4 67.3 

Scenario 25  61.9 4.1 57.7 - 66.2 53.8 67.5 

Scenario 26  67.0 5.1 61.7 - 72.2 55.3 72.2 

Scenario 27  75.9 1.6 74.2 - 77.6 72.4 77.6 

Scenario 28  78.7 2.0 76.7 - 80.7 74.0 81.1 

Scenario 29  71.4 1.6 69.7 - 73.1 69.0 74.4 

Scenario 30  65.9 1.5 64.3 - 67.4 64.1 68.4 

Scenario 31  58.9 1.7 57.2 - 60.7 55.6 61.3 

Scenario 32  53.3 2.4 50.8 - 55.8 49.0 57.1 

Scenario 33  62.4 5.2 57.1 - 67.7 53.9 69.8 

Scenario 34  72.3 1.8 70.4 - 74.1 69.5 74.8 

Scenario 35  80.5 0.8 79.6 - 81.3 79.0 81.9 

Scenario 36  71.8 2.5 69.2 - 74.4 68.9 77.0 

Scenario 37  64.0 1.9 62.1 - 65.9 61.4 66.4 

Scenario 38  58.8 1.6 57.2 - 60.4 55.9 62.0 

Scenario 39  53.5 3.0 50.4 - 56.6 48.3 58.9 

Scenario 40  49.9 1.6 48.3 - 51.6 46.6 52.6 

Scenario 41  68.5 4.1 64.3 - 72.8 61.5 73.4 

Scenario 42  79.4 1.2 78.2 - 80.6 77.7 81.1 

Scenario 43  72.8 2.0 70.8 - 74.8 69.1 75.6 

Scenario 44  65.2 2.6 62.5 - 67.9 60.3 68.7 
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Scenario 45  59.5 2.5 56.9 - 62.1 56.7 65.0 

Scenario 46  54.2 2.7 51.4 - 57.0 49.4 57.7 

Scenario 47  48.5 1.5 47.0 - 50.0 46.4 50.6 

Scenario 48  45.9 3.1 42.8 - 49.1 41.0 49.0 

Scenario 49  66.3 4.4 61.9 - 70.8 58.1 72.1 

Scenario 50  79.1 1.8 77.3 - 81.0 76.0 81.5 

Scenario 51  74.4 1.2 73.2 - 75.7 72.3 75.9 

Scenario 52  66.8 2.9 63.8 - 69.8 63.1 71.0 

Scenario 53  59.3 2.5 56.8 - 61.9 54.7 64.3 

Scenario 54 51.5 2.1 49.3 - 53.6 48.3 54.4 

Scenario 55  49.8 1.9 47.9 - 51.7 45.7 52.4 

Scenario 56  45.1 2.6 42.5 - 47.8 41.7 49.7 

Dec_Point3iii  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  52.7 3.5 49.1 - 56.3 47.5 56.7 

Scenario 2  61.6 3.4 58.1 - 65.1 56.3 66.7 

Scenario 3  63.9 2.7 61.2 - 66.7 58.1 66.3 

Scenario 4  67.8 2.0 65.7 - 69.8 63.5 70.5 

Scenario 5  73.4 2.4 70.9 - 75.9 70.3 77.2 

Scenario 6  77.5 1.7 75.8 - 79.2 74.3 79.4 

Scenario 7  81.88 0.57 81.29 - 82.47 80.79 82.47 

Scenario 8  78.5 1.7 76.7 - 80.2 75.3 80.9 

Scenario 9  57.4 3.7 53.5 - 61.2 49.7 62.4 

Scenario 10  63.0 1.8 61.1 - 64.8 58.9 65.6 

Scenario 11  67.6 5.1 62.4 - 72.8 62.9 78.8 

Scenario 12  73.4 1.9 71.4 - 75.3 71.2 75.8 

Scenario 13  78.5 1.5 76.9 - 80.1 75.6 80.1 

Scenario 14 80.6 1.0 79.5 - 81.6 79.1 82.1 

Scenario 15  73.8 2.4 71.3 - 76.3 70.7 78.3 

Scenario 16  69.2 2.0 67.1 - 71.2 64.6 71.7 

Scenario 17  57.6 6.6 50.8 - 64.4 46.4 65.3 

Scenario 18  64.5 2.9 61.6 - 67.5 60.5 68.7 

Scenario 19  70.7 2.3 68.4 - 73.0 66.3 73.5 

Scenario 20  78.0 2.1 75.8 - 80.2 74.5 80.6 

Scenario 21  78.3 2.0 76.2 - 80.3 74.9 81.3 

Scenario 22  70.8 2.2 68.6 - 73.1 66.9 74.1 

Scenario 23  64.2 2.1 62.0 - 66.4 61.1 67.0 

Scenario 24  60.8 2.3 58.4 - 63.2 57.3 65.4 

Scenario 25  58.8 3.6 55.1 - 62.5 53.4 64.1 

Scenario 26  70.1 1.7 68.3 - 71.9 66.6 72.4 

Scenario 27  78.0 1.0 76.9 - 79.1 75.9 79.4 

Scenario 28  78.8 2.5 76.2 - 81.4 72.3 80.9 

Scenario 29  71.8 2.4 69.3 - 74.3 67.9 74.6 
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Scenario 30  65.3 2.1 63.1 - 67.4 61.0 68.3 

Scenario 31  59.8 2.5 57.2 - 62.4 56.7 63.6 

Scenario 32  55.2 2.5 52.6 - 57.7 51.3 59.9 

Scenario 33  63.0 3.7 59.2 - 66.8 55.2 68.1 

Scenario 34  72.3 4.3 67.8 - 76.7 61.5 75.5 

Scenario 35  79.79 0.54 79.23 - 80.34 78.86 80.57 

Scenario 36  71.6 2.1 69.5 - 73.8 68.9 75.1 

Scenario 37  63.4 1.8 61.5 - 65.2 60.0 65.7 

Scenario 38  58.8 3.5 55.2 - 62.4 53.1 63.9 

Scenario 39  53.5 2.5 50.9 - 56.2 49.6 58.0 

Scenario 40  50.0 2.5 47.5 - 52.6 45.3 55.1 

Scenario 41  68.0 1.8 66.1 - 69.9 65.0 71.1 

Scenario 42  80.3 1.3 79.0 - 81.7 76.8 81.4 

Scenario 43  73.9 1.4 72.5 - 75.3 71.0 75.6 

Scenario 44  66.7 3.4 63.2 - 70.1 62.3 71.4 

Scenario 45  60.2 2.6 57.6 - 62.9 54.4 62.7 

Scenario 46  53.9 1.9 52.0 - 55.9 49.7 56.0 

Scenario 47  49.9 2.2 47.6 - 52.1 46.4 53.6 

Scenario 48  45.8 2.5 43.2 - 48.4 43.4 51.6 

Scenario 49  66.9 5.4 61.4 - 72.4 56.0 71.8 

Scenario 50  79.4 1.4 78.0 - 80.8 76.0 80.6 

Scenario 51  72.9 1.9 71.0 - 74.9 69.0 75.3 

Scenario 52  67.5 1.9 65.5 - 69.5 64.0 70.3 

Scenario 53  58.9 3.3 55.4 - 62.3 53.9 63.0 

Scenario 54  53.8 2.0 51.7 - 55.9 50.4 56.6 

Scenario 55  50.9 2.0 48.9 - 53.0 47.9 54.7 

Scenario 56  45.3 2.1 43.1 - 47.4 42.3 48.0 

 

Dec_Point3iv  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  53.2 4.3 48.8 - 57.6 47.4 60.0 

Scenario 2  61.6 3.4 58.1 - 65.1 56.8 66.5 

Scenario 3  61.9 5.7 56.0 - 67.7 51.0 69.3 

Scenario 4  68.4 2.3 66.0 - 70.8 64.4 71.3 

Scenario 5  73.0 1.9 71.0 - 74.9 70.1 74.8 

Scenario 6  76.8 2.6 74.2 - 79.5 71.5 79.2 

Scenario 7  81.73 0.65 81.06 - 82.39 80.87 82.59 

Scenario 8  77.6 0.7 76.8 - 78.3 76.4 78.9 

Scenario 9  53.3 4.9 48.2 - 58.4 45.2 58.8 

Scenario 10  61.2 5.1 55.9 - 66.4 49.6 66.9 

Scenario 11  68.3 5.3 62.8 - 73.7 58.3 76.3 

Scenario 12  71.6 4.9 66.6 - 76.6 62.7 77.1 

Scenario 13  77.9 1.9 76.0 - 79.9 74.8 80.9 

Scenario 14  80.4 1.1 79.3 - 81.5 77.9 81.6 
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Scenario 15  74.9 1.8 73.0 - 76.8 72.7 78.6 

Scenario 16  67.2 2.5 64.6 - 69.8 62.7 70.6 

Scenario 17  58.8 4.2 54.5 - 63.1 48.4 62.9 

Scenario 18  62 7 55 - 69 45 68 

Scenario 19  70.1 3.8 66.2 - 74.1 64.2 75.3 

Scenario 20  77.6 2.0 75.6 - 79.7 73.8 80.6 

Scenario 21  78.9 1.3 77.5 - 80.3 76.9 80.7 

Scenario 22  73.3 2.1 71.1 - 75.5 70.4 76.0 

Scenario 23  65.1 1.9 63.2 - 67.0 62.9 67.9 

Scenario 24  60.6 2.4 58.1 - 63.1 56.6 65.0 

Scenario 25  63.3 2.4 60.8 - 65.8 59.6 67.1 

Scenario 26  68.7 2.3 66.3 - 71.0 65.3 71.7 

Scenario 27  76.2 1.7 74.5 - 78.0 73.2 79.2 

Scenario 28  78.6 1.2 77.3 - 79.8 76.3 80.0 

Scenario 29  70.1 2.9 67.1 - 73.0 65.7 75.6 

Scenario 30  65.3 3.4 61.7 - 68.8 59.0 69.0 

Scenario 31  57.9 3.1 54.7 - 61.1 54.0 64.0 

Scenario 32  53.8 2.5 51.3 - 56.3 48.3 58.3 

Scenario 33  65.9 3.4 62.5 - 69.4 59.0 70.1 

Scenario 34  72.2 3.1 69.0 - 75.4 67.0 75.7 

Scenario 35  80.2 1.1 79.1 - 81.3 78.4 81.7 

Scenario 36  72.0 2.3 69.6 - 74.3 68.0 75.3 

Scenario 37  65.2 2.9 62.2 - 68.3 62.1 71.7 

Scenario 38  57.1 1.4 55.7 - 58.6 55.1 59.7 

Scenario 39  53.9 1.6 52.3 - 55.5 51.1 57.0 

Scenario 40  49.8 2.8 46.9 - 52.6 42.9 52.6 

Scenario 41  69.9 3.8 65.9 - 73.8 62.2 74.6 

Scenario 42  79.0 1.0 78.1 - 80.0 77.7 80.6 

Scenario 43  74.5 2.3 72.0 - 76.9 70.0 77.4 

Scenario 44  67.0 3.4 63.5 - 70.4 62.4 72.4 

Scenario 45  58.8 2.4 56.3 - 61.4 54.4 61.1 

Scenario 46  54.2 2.5 51.6 - 56.8 49.4 58.0 

Scenario 47  48.2 3.1 45.0 - 51.4 42.4 53.0 

Scenario 48  45.2 2.0 43.1 - 47.3 41.7 48.3 

Scenario 49  66.6 4.1 62.3 - 70.8 60.1 73.3 

Scenario 50  79.2 1.4 77.8 - 80.6 75.7 80.7 

Scenario 51  73.4 1.9 71.4 - 75.3 71.4 77.1 

Scenario 52  67.2 1.7 65.5 - 68.9 64.7 71.0 

Scenario 53  58.6 3.4 55.1 - 62.1 52.0 62.3 

Scenario 54  52.6 2.6 49.9 - 55.2 48.9 55.9 

Scenario 55  50.2 2.5 47.6 - 52.7 46.4 54.7 

Scenario 56  45.2 2.5 42.7 - 47.8 41.6 49.9 

 

Dec_Point3v  
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Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  52.1 4.7 47.3 - 57.0 46.0 60.0 

Scenario 2  61.2 4.5 56.6 - 65.8 52.7 66.7 

Scenario 3  62.9 3.0 59.9 - 66.0 58.6 69.0 

Scenario 4  69.8 1.4 68.4 - 71.2 66.9 71.3 

Scenario 5  72.7 3.0 69.7 - 75.8 67.3 77.5 

Scenario 6  77.2 2.2 75.0 - 79.5 72.9 79.5 

Scenario 7  81.81 0.67 81.12 - 82.50 80.74 82.70 

Scenario 8  78.2 2.3 75.8 - 80.5 75.4 81.6 

Scenario 9  58.3 2.5 55.7 - 60.9 54.3 62.8 

Scenario 10  59.5 6.6 52.8 - 66.2 48.2 66.9 

Scenario 11  67.9 3.9 63.8 - 71.9 62.9 76.3 

Scenario 12  71.7 2.8 68.8 - 74.6 65.7 75.5 

Scenario 13  77.8 1.5 76.3 - 79.4 75.3 80.2 

Scenario 14  80.3 0.8 79.5 - 81.1 79.0 81.6 

Scenario 15  73.8 2.6 71.1 - 76.4 68.9 76.4 

Scenario 16  68.9 2.6 66.2 - 71.6 64.7 72.9 

Scenario 17  58.4 3.2 55.1 - 61.7 50.3 61.4 

Scenario 18  65.6 2.8 62.7 - 68.4 60.9 68.4 

Scenario 19  72.5 1.8 70.7 - 74.3 70.2 75.2 

Scenario 20  78.3 1.4 76.9 - 79.7 75.3 80.1 

Scenario 21  78.0 1.4 76.6 - 79.4 76.0 80.3 

Scenario 22  71.1 3.2 67.9 - 74.4 65.3 74.9 

Scenario 23  67.5 2.1 65.3 - 69.6 63.0 70.1 

Scenario 24  61.4 2.2 59.1 - 63.7 57.9 64.4 

Scenario 25  61.0 4.9 55.9 - 66.0 52.9 68.2 

Scenario 26  65.2 4.0 61.1 - 69.4 59.4 71.6 

Scenario 27  74.7 1.8 72.9 - 76.6 72.3 76.8 

Scenario 28  79.4 1.1 78.3 - 80.4 77.1 80.7 

Scenario 29  70.9 2.0 68.8 - 73.0 67.0 73.0 

Scenario 30  63.4 3.3 60.0 - 66.8 57.7 68.3 

Scenario 31  60.4 2.8 57.5 - 63.3 57.1 66.4 

Scenario 32  55.0 2.9 52.0 - 58.0 50.3 59.9 

Scenario 33  65.6 2.1 63.5 - 67.8 61.8 69.5 

Scenario 34  72.7 2.2 70.4 - 74.9 69.5 75.1 

Scenario 35  80.4 0.9 79.4 - 81.3 78.0 81.4 

Scenario 36  72.8 2.3 70.4 - 75.1 69.0 76.6 

Scenario 37  65.6 1.7 63.8 - 67.3 63.6 68.6 

Scenario 38  58.9 2.8 56.1 - 61.8 54.4 63.0 

Scenario 39  53.2 3.4 49.8 - 56.7 48.7 58.9 

Scenario 40  48.9 2.1 46.7 - 51.1 45.7 53.6 

Scenario 41  68.9 4.2 64.5 - 73.2 60.9 73.4 

Scenario 42  80.23 0.71 79.51 - 80.96 79.17 80.99 
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Scenario 43  72.0 1.7 70.3 - 73.8 69.6 75.1 

Scenario 44  65.3 3.3 62.0 - 68.6 59.0 69.3 

Scenario 45  59.7 2.6 57.1 - 62.3 55.4 62.9 

Scenario 46  53.3 2.3 50.9 - 55.6 49.1 55.6 

Scenario 47  49.5 3.2 46.2 - 52.8 44.6 54.3 

Scenario 48  45.6 2.5 43.0 - 48.1 42.0 49.6 

Scenario 49  69.5 3.3 66.1 - 72.9 61.2 72.7 

Scenario 50  80.4 0.6 79.8 - 81.1 79.1 81.3 

Scenario 51  73.4 1.6 71.7 - 75.0 71.4 76.9 

Scenario 52  64.5 2.8 61.6 - 67.3 60.0 69.7 

Scenario 53  59.9 1.6 58.3 - 61.5 57.4 63.0 

Scenario 54  53.2 1.8 51.3 - 55.0 49.3 55.3 

Scenario 55  49.6 2.5 47.0 - 52.2 45.9 55.3 

Scenario 56  44.2 2.6 41.5 - 46.8 40.6 48.4 

 

Dec_Point3vi  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  51.7 3.0 48.7 - 54.7 47.5 56.6 

Scenario 2  62.0 2.0 60.0 - 64.0 59.6 65.6 

Scenario 3  62.6 4.4 58.1 - 67.1 57.4 69.3 

Scenario  4 65.0 5.6 59.2 - 70.8 54.0 71.2 

Scenario 5  74.1 1.9 72.1 - 76.0 71.0 76.9 

Scenario 6  77.9 1.0 76.8 - 78.9 76.7 79.8 

Scenario 7  81.5 0.6 80.9 - 82.2 80.3 82.5 

Scenario 8  78.0 1.3 76.7 - 79.3 76.6 80.4 

Scenario 9  56.4 4.6 51.6 - 61.2 48.6 62.6 

Scenario 10  62.3 2.9 59.3 - 65.3 56.9 65.6 

Scenario 11  69.2 3.4 65.7 - 72.7 65.5 78.0 

Scenario 12  72.0 3.1 68.8 - 75.3 66.2 74.9 

Scenario 13  78.7 1.1 77.6 - 79.9 77.2 80.3 

Scenario 14  80.7 1.0 79.7 - 81.7 78.9 81.9 

Scenario 15  75.5 2.4 73.1 - 78.0 71.9 80.3 

Scenario 16  69.0 1.7 67.3 - 70.7 65.4 70.6 

Scenario 17  58.4 4.2 54.0 - 62.7 51.4 64.3 

Scenario 18  64.7 4.8 59.8 - 69.6 56.7 71.0 

Scenario 19  72.6 2.6 69.9 - 75.2 68.4 76.1 

Scenario 20  77.8 2.3 75.4 - 80.1 73.3 81.1 

Scenario 21  79.5 2.1 77.4 - 81.6 75.1 81.6 

Scenario 22  72.0 2.9 69.0 - 75.0 66.9 76.0 

Scenario 23  66.3 2.6 63.7 - 69.0 61.1 69.6 

Scenario 24  60.6 2.0 58.5 - 62.6 56.4 63.6 

Scenario 25  61.6 4.2 57.3 - 66.0 53.8 68.2 

Scenario 26  69.7 2.4 67.2 - 72.1 64.4 73.0 

Scenario 27  75.8 1.8 74.0 - 77.6 72.6 78.8 
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Scenario 28  77.9 1.1 76.8 - 79.0 76.3 79.9 

Scenario 29  71.6 1.9 69.6 - 73.5 69.0 74.1 

Scenario 30  62.9 2.0 60.8 - 64.9 58.7 65.9 

Scenario 31  58.6 2.1 56.4 - 60.8 54.9 61.7 

Scenario 32  55.3 2.8 52.4 - 58.2 50.4 60.0 

Scenario 33 63.1 5.1 57.9 - 68.4 53.0 67.4 

Scenario 34  74.1 2.1 71.9 - 76.2 70.8 76.7 

Scenario 35  80.5 0.9 79.6 - 81.3 78.7 82.0 

Scenario 36  71.1 2.8 68.3 - 73.9 66.1 75.6 

Scenario 37  64.6 2.8 61.8 - 67.5 60.1 68.3 

Scenario 38  59.1 1.7 57.3 - 60.9 56.9 61.9 

Scenario 39  54.9 1.7 53.2 - 56.7 52.3 56.7 

Scenario 40  49.0 2.2 46.7 - 51.3 45.4 52.6 

Scenario 41  68.9 3.5 65.3 - 72.5 63.3 73.4 

Scenario 42  79.7 1.1 78.6 - 80.8 77.3 81.2 

Scenario 43  73.9 2.5 71.4 - 76.4 68.9 76.3 

Scenario 44  64.6 2.4 62.1 - 67.1 60.1 69.0 

Scenario 45  59.1 2.3 56.8 - 61.4 55.7 62.0 

Scenario 46  53.0 4.0 48.9 - 57.0 46.9 58.9 

Scenario 47  48.8 3.0 45.8 - 51.9 44.4 52.9 

Scenario 48  43.7 2.4 41.3 - 46.1 40.3 47.6 

Scenario 49  69.5 2.1 67.3 - 71.6 65.5 72.1 

Scenario 50  79.6 0.9 78.6 - 80.5 77.8 80.7 

Scenario 51  74.3 1.6 72.7 - 76.0 70.7 77.1 

Scenario 52  66.3 2.5 63.7 - 68.9 61.1 69.1 

Scenario 53  60.2 2.4 57.7 - 62.6 57.1 64.7 

Scenario 54  52.8 3.0 49.7 - 55.9 48.0 58.6 

Scenario 55  48.5 3.6 44.8 - 52.2 43.7 55.3 

Scenario 56  45.5 2.9 42.5 - 48.5 40.3 50.0 

 

Dec_Point3vii  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  46 16 29 - 63 0 55 

Scenario 2  56.5 4.6 51.8 - 61.2 47.1 62.3 

Scenario 3  62.9 3.4 59.4 - 66.5 57.4 68.8 

Scenario 4  67.3 2.9 64.3 - 70.3 62.0 71.1 

Scenario 5  73.0 2.1 70.9 - 75.2 70.1 76.1 

Scenario 6  77.0 1.9 75.0 - 78.9 72.7 78.6 

Scenario 7  81.7 0.8 81.0 - 82.5 80.4 82.7 

Scenario 8  77.0 2.0 74.9 - 79.1 73.9 79.3 

Scenario 9  54.1 5.2 48.8 - 59.4 43.7 60.5 

Scenario 10  60.6 3.9 56.6 - 64.5 51.8 65.6 

Scenario 11  67.9 4.3 63.4 - 72.3 62.5 78.8 

Scenario 12  72.8 1.3 71.4 - 74.2 70.6 74.4 
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Scenario 13  78.5 1.5 77.0 - 80.0 76.7 80.8 

Scenario 14  79.8 1.1 78.8 - 80.9 78.3 81.9 

Scenario 15  73.3 2.5 70.8 - 75.9 70.9 79.1 

Scenario 16  66.8 2.1 64.6 - 68.9 64.0 70.0 

Scenario 17  56.0 6.4 49.4 - 62.6 44.4 61.9 

Scenario 18  63.2 3.4 59.7 - 66.7 55.5 67.4 

Scenario 19  70.8 3.0 67.8 - 73.8 65.6 74.0 

Scenario 20  78.3 1.0 77.3 - 79.4 76.1 80.0 

Scenario 21  78.3 1.9 76.3 - 80.2 75.4 81.6 

Scenario 22  71.5 2.6 68.9 - 74.2 67.0 75.3 

Scenario 23  66.8 2.7 64.0 - 69.7 61.6 69.4 

Scenario 24  60.5 2.2 58.3 - 62.8 57.3 64.7 

Scenario 25  62.0 4.3 57.5 - 66.4 53.8 67.5 

Scenario 26  67.7 4.6 63.0 - 72.3 57.6 72.4 

Scenario 27  76.5 1.8 74.7 - 78.4 73.1 78.5 

Scenario 28  78.7 0.8 77.9 - 79.6 77.7 79.9 

Scenario 29  69.6 1.2 68.4 - 70.8 67.9 71.7 

Scenario 30  64.0 2.5 61.4 - 66.6 60.3 68.1 

Scenario 31  59.3 1.5 57.8 - 60.8 57.1 61.4 

Scenario 32  54.7 2.3 52.4 - 57.0 51.7 59.6 

Scenario 33  62 7 55 - 69 47 70 

Scenario 34  74.5 1.6 72.8 - 76.1 70.5 75.9 

Scenario 35  80.1 0.7 79.4 - 80.8 78.9 81.0 

Scenario 36  71.5 3.4 68.0 - 74.9 63.9 76.3 

Scenario 37  63.2 1.8 61.3 - 65.0 59.9 65.4 

Scenario 38  57.9 3.4 54.3 - 61.4 53.3 63.4 

Scenario 39  53.1 2.8 50.3 - 55.9 48.3 58.9 

Scenario  40 49.5 3.2 46.2 - 52.8 42.6 53.4 

Scenario 41  68.8 1.8 67.0 - 70.7 65.9 71.7 

Scenario 42  78.9 1.3 77.5 - 80.2 76.8 81.4 

Scenario 43  73.9 1.5 72.4 - 75.5 71.7 76.7 

Scenario 44  64.6 3.2 61.4 - 67.8 60.6 70.9 

Scenario 45  58.6 2.1 56.5 - 60.7 54.9 61.1 

Scenario 46  53.1 2.9 50.1 - 56.0 48.4 57.1 

Scenario 47  49.0 3.3 45.6 - 52.3 43.7 54.3 

Scenario 48  45.2 2.0 43.2 - 47.2 40.4 47.4 

Scenario 49  68.2 2.6 65.6 - 70.9 63.3 71.7 

Scenario 50  80.0 1.1 78.9 - 81.1 78.3 81.5 

Scenario 51  74.2 1.8 72.3 - 76.0 71.0 76.6 

Scenario 52  64.2 2.0 62.1 - 66.2 61.4 68.3 

Scenario 53  58.6 3.3 55.2 - 62.0 53.3 62.7 

Scenario 54  54.6 2.1 52.4 - 56.7 50.1 57.7 

Scenario 55  48.5 1.6 46.9 - 50.1 46.4 51.9 
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Scenario 56  46.4 1.6 44.7 - 48.1 43.6 49.4 

 

Dec_Point3viii  

 Mean  St. Dev.  Confidence Interval (99%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 5  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9  54.7 1.8 52.8 - 56.6 53.4 59.2 

Scenario 10  59.2 3.6 55.5 - 62.9 53.8 65.6 

Scenario 11  66.2 5.8 60.2 - 72.1 60.0 78.8 

Scenario 12  71.6 2.5 69.1 - 74.1 68.1 75.8 

Scenario 13  78.3 1.5 76.8 - 79.9 75.5 79.8 

Scenario 14  80.0 1.1 78.9 - 81.1 78.4 82.1 

Scenario 15  73.6 1.6 71.9 - 75.3 71.1 76.0 

Scenario 16  67.2 1.9 65.2 - 69.2 64.1 70.9 

Scenario 17  55 7 48 - 62 40 62 

Scenario 18  63.6 5.2 58.3 - 69.0 53.0 68.0 

Scenario 19  72.8 1.3 71.5 - 74.1 70.6 74.7 

Scenario 20  78.2 1.6 76.5 - 79.8 75.2 80.0 

Scenario 21  78.7 1.2 77.4 - 79.9 77.1 80.6 

Scenario 22  71.0 1.8 69.2 - 72.8 68.1 73.1 

Scenario 23  65.5 2.1 63.4 - 67.6 62.6 68.4 

Scenario 24  59.8 2.4 57.3 - 62.3 55.3 64.3 

Scenario 25  61.4 3.2 58.0 - 64.7 54.0 65.1 

Scenario 26  68.7 2.7 65.9 - 71.5 64.6 73.0 

Scenario 27  76.2 2.4 73.8 - 78.6 72.5 79.1 

Scenario 28  78.4 1.8 76.6 - 80.2 74.6 81.1 

Scenario 29  69.9 1.7 68.1 - 71.6 67.1 72.4 

Scenario 30  64.3 2.3 62.0 - 66.7 61.1 68.9 

Scenario 31  58.9 3.3 55.5 - 62.3 52.3 63.3 

Scenario 32  54.6 3.2 51.3 - 57.8 49.4 58.1 

Scenario 33  61.6 5.9 55.6 - 67.6 47.9 66.5 

Scenario 34  72.8 3.9 68.8 - 76.9 64.6 76.2 

Scenario 35  81.0 0.9 80.0 - 81.9 79.7 82.0 

Scenario 36  71.7 1.9 69.7 - 73.7 69.1 74.3 

Scenario 37  66.0 2.5 63.4 - 68.6 62.4 70.4 

Scenario 38  58.9 2.9 55.9 - 61.9 54.7 64.7 

Scenario 39  54.9 3.1 51.7 - 58.2 51.1 62.3 

Scenario 40  49.9 3.2 46.6 - 53.2 45.7 55.3 
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Scenario 41  68.4 2.9 65.4 - 71.4 62.2 72.6 

Scenario 42  79.0 1.0 77.9 - 80.0 77.7 80.6 

Scenario 43  74.2 2.3 71.8 - 76.5 71.3 78.1 

Scenario 44  66.5 2.2 64.3 - 68.8 63.3 69.1 

Scenario 45  58.2 3.4 54.6 - 61.7 54.3 63.4 

Scenario 46  53.5 2.4 51.0 - 55.9 50.6 57.3 

Scenario 47  49.5 2.9 46.5 - 52.4 45.4 54.4 

Scenario 48  47.8 3.4 44.3 - 51.3 41.9 53.0 

Scenario 49  67.6 3.6 63.9 - 71.2 60.2 71.3 

Scenario 50  79.7 1.4 78.3 - 81.2 76.7 80.9 

Scenario 51  73.8 1.4 72.3 - 75.2 71.9 75.6 

Scenario 52  64.4 2.6 61.7 - 67.1 61.3 69.9 

Scenario 53  57.7 2.8 54.9 - 60.6 51.7 62.3 

Scenario 54  54.5 2.6 51.9 - 57.2 50.6 59.0 

Scenario 55  48.8 2.7 46.0 - 51.5 44.7 52.1 

Scenario 56  45.8 3.3 42.5 - 49.2 40.0 51.3 

 

Dec_Point3ix  

 Mean  St. Dev. Confidence Interval (99%) Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 5  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 10  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 11  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 12  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 13  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 14  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17  58.0 3.6 54.3 - 61.6 49.3 61.4 

Scenario 18  64.4 3.8 60.5 - 68.4 55.4 68.4 

Scenario 19  71.0 3.0 67.9 - 74.1 65.0 74.7 

Scenario 20  79.4 0.6 78.8 - 80.1 77.9 80.1 

Scenario 21  78.8 1.5 77.3 - 80.3 76.1 80.3 

Scenario 22  71.8 3.3 68.4 - 75.2 66.0 76.6 

Scenario 23  65.6 2.6 63.0 - 68.3 61.7 69.6 

Scenario 24  60.7 1.8 58.9 - 62.6 58.3 64.0 

Scenario 25  60.3 5.0 55.2 - 65.4 53.0 67.1 
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Scenario 26  67.7 2.4 65.3 - 70.1 64.1 71.3 

Scenario 27  77.1 1.6 75.4 - 78.7 73.5 78.8 

Scenario 28  78.1 1.7 76.4 - 79.9 75.7 81.1 

Scenario 29  69.8 2.6 67.2 - 72.5 65.9 74.1 

Scenario 30  64.2 2.3 61.9 - 66.5 60.1 68.0 

Scenario 31  58.5 2.5 56.0 - 61.1 55.1 62.9 

Scenario 32  53.9 2.8 51.0 - 56.8 49.1 57.3 

Scenario 33  63.5 3.5 59.9 - 67.2 56.4 67.4 

Scenario 34  71.8 2.8 68.9 - 74.7 67.2 76.7 

Scenario 35  80.2 1.3 78.9 - 81.5 78.0 81.4 

Scenario 36  72.0 2.5 69.4 - 74.6 68.1 75.9 

Scenario 37  63.8 2.2 61.5 - 66.1 60.3 67.6 

Scenario 38  59.2 2.4 56.8 - 61.7 54.6 62.1 

Scenario 39  54.9 2.8 51.9 - 57.8 50.7 60.4 

Scenario 40  50.2 3.3 46.9 - 53.6 43.0 53.7 

Scenario 41 68.0 2.3 65.7 - 70.3 64.8 71.1 

Scenario 42  79.9 1.1 78.8 - 81.0 78.1 81.4 

Scenario 43  73.6 1.7 71.8 - 75.4 70.0 76.0 

Scenario 44  65.2 3.3 61.8 - 68.5 59.3 68.4 

Scenario 45  60.1 4.1 55.9 - 64.2 55.6 67.0 

Scenario 46  53.8 3.6 50.1 - 57.6 48.6 58.9 

Scenario 47  49.8 2.5 47.2 - 52.4 46.4 53.7 

Scenario 48  45.1 2.8 42.2 - 48.0 42.4 51.4 

Scenario 49  63 8 55 - 71 51 71 

Scenario 50  80.2 0.9 79.3 - 81.0 77.9 81.0 

Scenario 51  73.0 1.3 71.7 - 74.3 71.6 75.0 

Scenario 52  64.3 2.7 61.5 - 67.1 60.4 67.9 

Scenario 53  58.3 2.3 56.0 - 60.7 52.7 60.7 

Scenario 54  54.4 2.9 51.4 - 57.4 50.9 58.3 

Scenario 55  49.5 2.2 47.2 - 51.7 45.4 52.6 

Scenario 56  47.2 2.8 44.3 - 50.1 42.6 51.3 

 

Dec_Point3x  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 5  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario  7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 10  0.00 0.00 0.00 - 0.00 0.00 0.00 
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Scenario 11  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 12  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 13  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 14  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 18  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 19  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 20  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 21  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 22  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario  24 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 25  62.6 3.6 58.9 - 66.3 56.3 68.2 

Scenario 26  69.3 2.9 66.3 - 72.2 62.8 73.0 

Scenario 27  75.5 2.6 72.8 - 78.1 71.2 79.7 

Scenario 28  78.8 1.2 77.5 - 80.0 77.1 80.7 

Scenario 29  71.3 2.6 68.6 - 73.9 67.0 74.7 

Scenario 30  65.6 3.7 61.8 - 69.4 57.9 69.6 

Scenario 31  59.2 3.0 56.1 - 62.3 54.6 63.3 

Scenario 32  55.2 2.6 52.6 - 57.8 52.0 58.1 

Scenario 33  64.6 3.2 61.3 - 67.9 59.0 68.1 

Scenario 34  73.5 2.7 70.7 - 76.3 68.2 76.1 

Scenario 35  79.8 1.0 78.7 - 80.8 78.0 81.1 

Scenario 36  71.2 2.9 68.3 - 74.1 66.7 77.1 

Scenario 37  64.8 1.8 63.0 - 66.6 62.3 67.7 

Scenario 38  58.7 3.5 55.1 - 62.3 53.0 64.6 

Scenario 39  53.3 2.8 50.5 - 56.2 49.3 58.4 

Scenario 40  49.6 3.5 46.0 - 53.1 41.9 53.4 

Scenario 41  67.0 3.9 63.0 - 71.0 60.6 73.0 

Scenario 42  80.0 1.2 78.7 - 81.2 77.7 81.4 

Scenario 43  73.2 1.9 71.3 - 75.2 70.3 76.3 

Scenario 44  66.0 2.3 63.6 - 68.3 63.0 69.6 

Scenario 45  59.3 2.4 56.9 - 61.8 56.3 63.9 

Scenario 46  53.1 2.2 50.8 - 55.4 50.4 57.6 

Scenario 47  50.4 2.7 47.7 - 53.2 46.1 54.9 

Scenario 48  46.6 2.1 44.5 - 48.8 44.3 50.6 

Scenario 49  67.3 4.1 63.1 - 71.6 62.3 73.3 

Scenario 50  80.0 1.2 78.8 - 81.2 78.3 81.3 

Scenario 51  73.8 1.7 72.0 - 75.6 70.1 75.6 

Scenario 52  66.3 3.8 62.4 - 70.2 59.7 72.0 

Scenario 53 60.1 2.9 57.2 - 63.1 57.0 65.7 
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Scenario 54  55.3 2.9 52.3 - 58.3 50.9 60.6 

Scenario 55  49.5 1.9 47.5 - 51.5 47.6 52.3 

Scenario 56  45.2 2.5 42.6 - 47.8 41.9 48.7 

 

Dec_Point3x i 

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 5  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 10  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 11  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 12  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 13  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 14  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 18  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 19  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 20  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 21  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 22  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 24  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 25  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 26  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 27  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 28  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 29  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 30  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 31  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 32  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 33  61.2 5.0 56.1 - 66.4 50.0 67.4 

Scenario 34  72.9 1.3 71.6 - 74.3 70.9 74.8 

Scenario 35  80.3 1.0 79.3 - 81.3 78.7 81.7 

Scenario 36  71.1 3.2 67.8 - 74.4 65.9 77.0 

Scenario 37  65.1 1.7 63.3 - 66.8 61.7 67.4 

Scenario 38  59.3 3.6 55.5 - 63.0 53.4 66.0 
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Scenario 39  53.7 2.0 51.6 - 55.7 49.9 56.1 

Scenario 40  50.5 3.0 47.4 - 53.6 45.7 56.6 

Scenario 41  66.5 4.8 61.5 - 71.4 54.8 70.7 

Scenario 42  79.2 0.8 78.3 - 80.0 77.7 80.4 

Scenario 43  74.2 2.6 71.5 - 76.8 70.0 78.4 

Scenario 44  65.3 2.6 62.6 - 68.0 61.7 69.0 

Scenario 45  59.2 2.6 56.5 - 61.9 54.3 64.9 

Scenario 46  54.5 3.0 51.4 - 57.6 49.4 58.1 

Scenario 47  49.3 2.7 46.5 - 52.1 44.4 54.6 

Scenario 48  45.0 2.5 42.5 - 47.6 41.0 49.9 

Scenario 49  65.6 2.7 62.8 - 68.4 59.8 69.6 

Scenario 50  79.9 1.0 78.9 - 80.8 78.3 80.9 

Scenario 51  73.2 1.7 71.4 - 75.0 70.3 75.4 

Scenario 52  66.4 2.0 64.4 - 68.4 63.9 70.6 

Scenario 53  58.8 2.0 56.8 - 60.9 54.3 61.1 

Scenario 54  55.1 3.3 51.6 - 58.5 51.7 60.9 

Scenario 55  50.5 3.4 47.0 - 54.0 44.9 55.9 

Scenario 56  45.7 1.8 43.8 - 47.6 41.9 48.4 

 

Dec_Point3xii  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 5  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 10  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 11  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 12  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 13  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 14  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 18  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 19  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 20  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 21  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 22  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23  0.00 0.00 0.00 - 0.00 0.00 0.00 
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Scenario 24  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 25  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 26  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 27  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 28  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 29  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 30  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 31  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 32  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 33  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 34  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 35  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 36  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 37  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 38  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 39  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 40  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 41  67.1 5.1 61.8 - 72.4 53.9 72.4 

Scenario 42  80.1 1.0 79.0 - 81.2 78.1 81.2 

Scenario 43  74.1 1.9 72.2 - 76.1 71.3 78.0 

Scenario 44  64.8 2.7 62.0 - 67.6 60.6 68.7 

Scenario 45  57.3 3.2 54.1 - 60.6 51.0 62.0 

Scenario 46  54.3 2.6 51.6 - 57.0 49.3 58.6 

Scenario 47  49.3 2.2 47.1 - 51.6 45.6 52.0 

Scenario 48  45.8 2.0 43.7 - 47.9 42.0 49.0 

Scenario 49  67.9 3.2 64.6 - 71.2 61.4 71.7 

Scenario 50  79.3 1.3 78.0 - 80.6 76.8 81.0 

Scenario 51  73.7 1.6 72.0 - 75.4 72.0 76.1 

Scenario 52  65.7 3.0 62.6 - 68.7 61.1 70.6 

Scenario 53  60.7 2.3 58.4 - 63.0 57.0 63.3 

Scenario 54  53.5 1.7 51.8 - 55.3 50.0 56.3 

Scenario 55  48.2 2.2 46.0 - 50.5 44.1 52.0 

Scenario 56  45.1 2.6 42.4 - 47.8 40.9 49.1 

 

Dec_Point4  

 Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 2  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 3  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 4  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 5  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 6  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 7  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 8  8.60 0.52 8.07 - 9.13 8.00 9.00 
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Scenario 9  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 10  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 11  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 12  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 13  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 14  13.0 0.5 12.5 - 13.5 12.0 14.0 

Scenario 15  10.7 0.7 10.0 - 11.4 10.0 12.0 

Scenario 16  8.2 0.8 7.4 - 9.0 7.0 10.0 

Scenario 17  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 18  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 19  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 20  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 21  14.10 0.32 13.78 - 14.42 14.00 15.00 

Scenario 22  12.6 0.7 11.9 - 13.3 12.0 14.0 

Scenario 23  9.90 0.32 9.58 - 10.23 9.00 10.00 

Scenario 24  7.8 0.6 7.2 - 8.4 7.0 9.0 

Scenario 25  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 26  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 27  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 28  15.8 2.1 13.6 - 18.0 10.0 17.0 

Scenario 29  13.50 0.53 12.96 - 14.04 13.00 14.00 

Scenario 30  12.20 0.42 11.77 - 12.63 12.00 13.00 

Scenario 31  10.0 0.7 9.3 - 10.7 9.0 11.0 

Scenario 32  8.0 0.5 7.5 - 8.5 7.0 9.0 

Scenario 33  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 34  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 35  23.3 1.3 22.0 - 24.6 22.0 25.0 

Scenario 36  16.1 0.6 15.5 - 16.7 15.0 17.0 

Scenario 37  14.1 0.7 13.3 - 14.9 13.0 15.0 

Scenario 38  11.9 0.6 11.3 - 12.5 11.0 13.0 

Scenario 39  9.7 0.7 9.0 - 10.4 9.0 11.0 

Scenario 40  7.9 0.6 7.3 - 8.5 7.0 9.0 

Scenario 41  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 42  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 43  22.5 1.0 21.5 - 23.5 21.0 24.0 

Scenario 44 16.1 0.6 15.5 - 16.7 15.0 17.0 

Scenario 45  13.60 0.52 13.07 - 14.13 13.00 14.00 

Scenario 46  12.10 0.32 11.78 - 12.42 12.00 13.00 

Scenario 47  9.20 0.42 8.77 - 9.63 9.00 10.00 

Scenario 48  7.70 0.48 7.20 - 8.20 7.00 8.00 

Scenario 49  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 50  40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 51  22.7 1.3 21.3 - 24.1 21.0 25.0 
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Scenario 52  16.20 0.42 15.77 - 16.63 16.00 17.00 

Scenario 53  13.7 0.7 13.0 - 14.4 12.0 14.0 

Scenario 54  11.9 0.6 11.3 - 12.5 11.0 13.0 

Scenario 55  9.40 0.52 8.87 - 9.93 9.00 10.00 

Scenario 56  7.40 0.52 6.87 - 7.93 7.00 8.00 

 

Input for pre zone  

  Mean  St. Dev. Confidence Interval (99%)  Min Max  

Scenario 1   237 28 209 - 266 172 274 

Scenario 2   333 14 318 - 348 312 354 

Scenario 3   370 20 350 - 390 336 402 

Scenario 4   428 11 416 - 439 410 442 

Scenario 5   482 10 472 - 492 464 500 

Scenario 6   523.0 5.2 517.6 - 528.3 515.1 532.6 

Scenario 7   567.7 1.2 566.5 - 568.9 566.1 570.2 

Scenario 8   541.90 0.36 541.53 - 542.27 541.14 542.29 

Scenario 9   329 25 303 - 355 272 353 

Scenario 10   395 13 381 - 408 368 420 

Scenario 11   486 41 443 - 528 465 601 

Scenario 12   538 13 525 - 552 521 562 

Scenario 13   611.8 4.7 606.9 - 616.6 606.4 619.4 

Scenario 14   639.11 0.31 638.80 - 639.43 638.57 639.57 

Scenario 15   587.44 0.40 587.03 - 587.85 586.86 588.00 

Scenario 16   542.84 0.29 542.55 - 543.14 542.43 543.43 

Scenario 17   398 16 381 - 414 378 424 

Scenario 18   497 17 480 - 515 468 521 

Scenario 19   596 12 584 - 609 578 613 

Scenario 20   686 7 679 - 694 676 699 

Scenario 21   703.80 0.42 703.37 - 704.23 703.29 704.43 

Scenario 22   641.01 0.48 640.52 - 641.51 640.29 641.71 

Scenario 23   588.26 0.35 587.90 - 588.62 587.71 589.00 

Scenario 24   543.59 0.40 543.18 - 543.99 543.00 544.00 

Scenario 25   504 22 482 - 526 481 549 

Scenario 26   616 17 599 - 633 582 644 

Scenario 27   735 7 728 - 743 725 747 

Scenario 28   781.6 0.7 780.9 - 782.3 780.6 783.0 

Scenario 29   704.99 0.40 704.57 - 705.40 704.43 705.71 

Scenario 30   641.81 0.46 641.34 - 642.28 641.00 642.43 

Scenario 31   588.56 0.48 588.07 - 589.05 587.86 589.29 

Scenario 32   543.80 0.19 543.60 - 544.00 543.57 544.00 

Scenario 33   596 23 573 - 619 544 623 

Scenario 34   755 8 747 - 764 738 767 

Scenario 35   877.67 0.50 877.16 - 878.18 876.71 878.14 

Scenario 36   783.23 0.54 782.68 - 783.78 782.57 784.14 
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Scenario 37   705.83 0.36 705.46 - 706.19 705.29 706.43 

Scenario 38   642.0 0.6 641.3 - 642.6 640.9 642.9 

Scenario 39   588.94 0.24 588.70 - 589.18 588.57 589.29 

Scenario 40   543.79 0.26 543.52 - 544.06 543.29 544.14 

Scenario 41   739 20 719 - 760 713 767 

Scenario 42   939.5 3.2 936.2 - 942.7 935.2 945.2 

Scenario 43   879.89 0.46 879.42 - 880.35 879.29 880.57 

Scenario 44   783.77 0.49 783.27 - 784.28 782.86 784.43 

Scenario 45   706.41 0.28 706.13 - 706.70 705.86 707.00 

Scenario 46   642.23 0.38 641.84 - 642.62 641.71 642.71 

Scenario 47   589.17 0.22 588.94 - 589.40 588.86 589.57 

Scenario 48   543.96 0.29 543.66 - 544.25 543.43 544.43 

Scenario 49   722 14 708 - 736 704 739 

Scenario 50   939.8 5.6 934.0 - 945.6 927.1 945.5 

Scenario 51   880.0 0.8 879.2 - 880.8 878.7 881.1 

Scenario 52   783.91 0.57 783.33 - 784.50 783.00 784.57 

Scenario 53   706.3 0.6 705.7 - 706.9 705.1 707.3 

Scenario 54   642.14 0.34 641.80 - 642.49 641.57 642.57 

Scenario 55   589.07 0.49 588.57 - 589.57 588.29 589.57 

Scenario 56   544.14 0.21 543.92 - 544.36 543.71 544.43 

 

 

4.1.1.3 PRE ð ZONE 
 

Experimentation Report  
Number of Scenarios: 44  

Number of Replications Per Scenario: 10  

Warmup Time: 0  

 

 

PrZ_1 

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 894 15 885 - 902 852 899 

Scenario 2 798.64 0.20 798.52 - 798.76 798.43 799.00 

Scenario 3 718.60 0.24 718.46 - 718.74 718.29 719.00 

Scenario 4 653.44 0.16 653.35 - 653.53 653.14 653.71 

Scenario 5 598.42 0.19 598.31 - 598.54 598.21 598.77 

Scenario 6 551.14 0.29 550.97 - 551.30 550.63 551.52 

Scenario 7 513.34 0.14 513.26 - 513.42 513.14 513.57 

Scenario 8 479.03 0.11 478.96 - 479.09 478.86 479.14 

Scenario 9 449.21 0.10 449.16 - 449.27 449.00 449.29 

Scenario 10 422.77 0.10 422.71 - 422.83 422.57 422.86 

Scenario 11 399.19 0.10 399.13 - 399.24 399.00 399.29 

Scenario 12 898.53 0.26 898.38 - 898.68 898.00 898.86 
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Scenario 13 798.51 0.20 798.40 - 798.63 798.29 798.86 

Scenario 14 718.67 0.25 718.53 - 718.82 718.29 719.00 

Scenario 15 653.36 0.15 653.27 - 653.45 653.14 653.71 

Scenario 16 598.89 0.15 598.80 - 598.97 598.71 599.14 

Scenario 17 552.81 0.18 552.71 - 552.92 552.57 553.14 

Scenario 18 513.34 0.20 513.22 - 513.46 513.00 513.71 

Scenario 19 479.13 0.11 479.07 - 479.19 479.00 479.29 

Scenario 20 449.19 0.12 449.12 - 449.25 449.00 449.29 

Scenario 21 422.76 0.14 422.68 - 422.84 422.57 423.00 

Scenario 22 399.23 0.12 399.16 - 399.30 399.00 399.43 

Scenario 23 898.00 0.52 897.70 - 898.30 897.14 898.71 

Scenario 24 798.56 0.20 798.44 - 798.67 798.29 798.86 

Scenario 25 718.79 0.20 718.67 - 718.90 718.43 719.14 

Scenario 26 653.26 0.23 653.12 - 653.39 652.86 653.57 

Scenario 27 598.94 0.15 598.85 - 599.03 598.71 599.14 

Scenario 28 552.83 0.11 552.76 - 552.89 552.71 553.00 

Scenario 29 513.40 0.15 513.31 - 513.49 513.29 513.71 

Scenario 30 479.16 0.16 479.07 - 479.25 479.00 479.43 

Scenario 31 449.16 0.13 449.08 - 449.23 448.86 449.29 

Scenario 32 422.76 0.12 422.69 - 422.83 422.57 423.00 

Scenario 33 399.20 0.12 399.13 - 399.27 399.00 399.43 

Scenario 34 896.6 0.8 896.1 - 897.1 895.7 898.3 

Scenario 35 798.61 0.20 798.50 - 798.73 798.29 798.86 

Scenario 36 718.80 0.26 718.65 - 718.95 718.43 719.14 

Scenario 37 653.34 0.20 653.22 - 653.46 653.00 653.57 

Scenario 38 598.97 0.16 598.88 - 599.07 598.71 599.29 

Scenario 39 552.90 0.12 552.83 - 552.97 552.71 553.00 

Scenario 40 513.34 0.14 513.26 - 513.42 513.00 513.43 

Scenario 41 479.21 0.12 479.14 - 479.28 479.00 479.43 

Scenario 42 449.11 0.09 449.06 - 449.17 449.00 449.29 

Scenario 43 422.71 0.10 422.66 - 422.77 422.57 422.86 

Scenario 44 399.23 0.10 399.17 - 399.29 399.14 399.43 

 

PrZ_2 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 818 190 708 - 928 276 879 

Scenario 2 781.57 0.52 781.27 - 781.87 780.43 782.14 

Scenario 3 703.49 0.55 703.17 - 703.81 702.57 704.43 

Scenario 4 639.23 0.31 639.05 - 639.41 638.86 639.86 

Scenario 5 566.9 1.4 566.2 - 567.7 565.2 569.3 

Scenario 6 498.3 1.7 497.3 - 499.3 494.8 500.3 

Scenario 7 502.17 0.28 502.01 - 502.34 501.71 502.71 

Scenario 8 469.71 0.43 469.47 - 469.96 469.00 470.29 

Scenario 9 441.03 0.32 440.84 - 441.21 440.29 441.29 
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Scenario 10 415.27 0.30 415.10 - 415.44 414.71 415.71 

Scenario 11 392.29 0.29 392.12 - 392.46 391.86 392.71 

Scenario 12 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 13 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 14 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 18 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 19 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 20 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 21 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 442.0 5.3 438.9 - 445.1 436.7 453.3 

Scenario 24 391.3 3.4 389.3 - 393.3 383.9 397.4 

Scenario 25 352.0 7.0 347.9 - 356.1 344.1 360.6 

Scenario 26 319.6 3.4 317.6 - 321.5 314.7 325.3 

Scenario 27 294.2 3.6 292.1 - 296.3 287.6 298.1 

Scenario 28 271.1 4.7 268.4 - 273.8 263.3 276.3 

Scenario 29 251.5 3.9 249.3 - 253.8 241.4 254.7 

Scenario 30 236.7 3.3 234.7 - 238.6 231.0 241.7 

Scenario 31 219.7 2.9 218.0 - 221.3 212.6 222.4 

Scenario 32 208.9 2.6 207.4 - 210.4 203.7 212.3 

Scenario 33 195.3 3.9 193.1 - 197.6 187.4 201.0 

Scenario 34 617.7 5.2 614.7 - 620.7 609.0 627.9 

Scenario 35 550.7 4.5 548.1 - 553.3 546.3 561.7 

Scenario 36 495.7 4.2 493.2 - 498.1 488.4 501.1 

Scenario 37 450.6 4.7 447.9 - 453.3 443.3 459.3 

Scenario 38 411.7 3.3 409.7 - 413.6 407.1 416.4 

Scenario 39 381.8 2.9 380.1 - 383.5 377.1 385.7 

Scenario 40 353.5 4.6 350.9 - 356.2 348.0 361.7 

Scenario 41 331.0 3.4 329.1 - 333.0 325.0 336.4 

Scenario 42 306.6 4.3 304.1 - 309.1 297.6 311.0 

Scenario 43 292.2 3.5 290.2 - 294.2 286.6 296.0 

Scenario 44 275.3 4.0 272.9 - 277.6 269.7 281.1 

 

PrZ_3 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 399.2 2.1 398.0 - 400.4 393.1 400.3 

Scenario 2 399.70 0.14 399.62 - 399.78 399.43 399.86 

Scenario 3 399.86 0.13 399.78 - 399.94 399.71 400.14 

Scenario 4 399.89 0.19 399.78 - 399.99 399.43 400.14 

Scenario 5 399.73 0.14 399.65 - 399.81 399.52 399.99 

Scenario 6 399.64 0.16 399.55 - 399.73 399.42 399.82 
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Scenario 7 399.77 0.17 399.67 - 399.87 399.57 400.00 

Scenario 8 399.79 0.19 399.67 - 399.90 399.43 400.14 

Scenario 9 399.843 0.045 399.817 - 399.869 399.714 399.857 

Scenario 10 399.81 0.18 399.71 - 399.92 399.57 400.00 

Scenario 11 399.77 0.12 399.70 - 399.84 399.57 399.86 

Scenario 12 399.81 0.18 399.71 - 399.92 399.57 400.14 

Scenario 13 399.76 0.14 399.68 - 399.84 399.57 400.00 

Scenario 14 399.80 0.18 399.70 - 399.90 399.57 400.14 

Scenario 15 399.86 0.12 399.79 - 399.92 399.71 400.00 

Scenario 16 399.83 0.24 399.69 - 399.97 399.57 400.43 

Scenario 17 399.81 0.18 399.71 - 399.92 399.43 400.00 

Scenario 18 399.77 0.12 399.70 - 399.84 399.57 400.00 

Scenario 19 399.84 0.16 399.75 - 399.93 399.57 400.00 

Scenario 20 399.76 0.18 399.65 - 399.86 399.43 400.00 

Scenario 21 399.81 0.18 399.71 - 399.92 399.57 400.14 

Scenario 22 399.87 0.22 399.75 - 400.00 399.57 400.14 

Scenario 23 399.74 0.20 399.63 - 399.86 399.43 400.00 

Scenario 24 399.87 0.20 399.76 - 399.98 399.43 400.14 

Scenario 25 399.73 0.11 399.67 - 399.79 399.57 399.86 

Scenario 26 399.87 0.13 399.80 - 399.94 399.71 400.00 

Scenario 27 399.84 0.20 399.73 - 399.96 399.57 400.29 

Scenario 28 399.87 0.13 399.80 - 399.94 399.71 400.00 

Scenario 29 399.86 0.13 399.78 - 399.94 399.71 400.14 

Scenario 30 399.83 0.15 399.74 - 399.91 399.57 400.00 

Scenario 31 399.89 0.13 399.81 - 399.96 399.57 400.00 

Scenario 32 399.81 0.21 399.69 - 399.94 399.43 400.14 

Scenario 33 399.81 0.12 399.75 - 399.88 399.57 400.00 

Scenario 34 399.87 0.17 399.77 - 399.97 399.71 400.29 

Scenario 35 399.80 0.14 399.72 - 399.88 399.57 400.00 

Scenario 36 399.80 0.10 399.74 - 399.86 399.71 400.00 

Scenario 37 399.83 0.16 399.73 - 399.92 399.57 400.14 

Scenario 38 399.80 0.18 399.70 - 399.90 399.57 400.14 

Scenario 39 399.83 0.18 399.73 - 399.93 399.43 400.00 

Scenario 40 399.71 0.13 399.64 - 399.79 399.57 399.86 

Scenario 41 399.80 0.14 399.72 - 399.88 399.57 400.00 

Scenario 42 399.74 0.13 399.67 - 399.82 399.57 400.00 

Scenario 43 399.83 0.15 399.74 - 399.91 399.57 400.14 

Scenario 44 399.80 0.12 399.73 - 399.87 399.57 400.00 

 

PrZ_4 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 399.1 2.1 397.9 - 400.4 393.1 400.1 

Scenario 2 399.66 0.14 399.58 - 399.74 399.43 399.86 

Scenario 3 399.86 0.13 399.78 - 399.94 399.71 400.14 
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Scenario 4 399.86 0.19 399.75 - 399.97 399.43 400.14 

Scenario 5 399.67 0.15 399.58 - 399.76 399.51 399.99 

Scenario 6 399.45 0.24 399.31 - 399.59 399.08 399.82 

Scenario 7 399.70 0.16 399.61 - 399.79 399.43 400.00 

Scenario 8 399.76 0.17 399.66 - 399.85 399.43 400.00 

Scenario 9 399.786 0.075 399.742 - 399.829 399.714 399.857 

Scenario 10 399.81 0.18 399.71 - 399.92 399.57 400.00 

Scenario 11 399.73 0.11 399.67 - 399.79 399.57 399.86 

Scenario 12 399.76 0.21 399.63 - 399.88 399.43 400.14 

Scenario 13 399.74 0.15 399.66 - 399.83 399.57 400.00 

Scenario 14 399.77 0.23 399.64 - 399.90 399.43 400.14 

Scenario 15 399.81 0.12 399.75 - 399.88 399.71 400.00 

Scenario 16 399.80 0.25 399.65 - 399.95 399.57 400.43 

Scenario 17 399.80 0.18 399.70 - 399.90 399.43 400.00 

Scenario 18 399.71 0.15 399.63 - 399.80 399.43 400.00 

Scenario 19 399.79 0.12 399.72 - 399.86 399.57 400.00 

Scenario 20 399.73 0.20 399.62 - 399.84 399.43 400.00 

Scenario 21 399.77 0.18 399.67 - 399.88 399.43 400.14 

Scenario 22 399.81 0.17 399.72 - 399.91 399.57 400.00 

Scenario 23 399.71 0.19 399.60 - 399.82 399.43 400.00 

Scenario 24 399.83 0.23 399.69 - 399.96 399.29 400.14 

Scenario 25 399.71 0.12 399.65 - 399.78 399.57 399.86 

Scenario 26 399.84 0.13 399.77 - 399.92 399.71 400.00 

Scenario 27 399.80 0.15 399.71 - 399.89 399.57 400.14 

Scenario 28 399.84 0.11 399.78 - 399.90 399.71 400.00 

Scenario 29 399.86 0.13 399.78 - 399.94 399.71 400.14 

Scenario 30 399.79 0.12 399.72 - 399.86 399.57 400.00 

Scenario 31 399.80 0.12 399.73 - 399.87 399.57 400.00 

Scenario 32 399.81 0.21 399.69 - 399.94 399.43 400.14 

Scenario 33 399.74 0.13 399.67 - 399.82 399.43 399.86 

Scenario 34 399.84 0.14 399.76 - 399.93 399.71 400.14 

Scenario 35 399.79 0.14 399.71 - 399.87 399.57 400.00 

Scenario 36 399.77 0.14 399.69 - 399.85 399.57 400.00 

Scenario 37 399.80 0.17 399.70 - 399.90 399.57 400.14 

Scenario 38 399.79 0.19 399.67 - 399.90 399.57 400.14 

Scenario 39 399.77 0.17 399.67 - 399.87 399.43 400.00 

Scenario 40 399.70 0.13 399.63 - 399.77 399.57 399.86 

Scenario 41 399.79 0.12 399.72 - 399.86 399.57 400.00 

Scenario 42 399.73 0.13 399.66 - 399.80 399.57 400.00 

Scenario 43 399.79 0.18 399.68 - 399.89 399.43 400.14 

Scenario 44 399.77 0.12 399.70 - 399.84 399.57 400.00 

 

PrZ_5 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  
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Scenario 1 398.7 3.3 396.7 - 400.6 389.2 400.1 

Scenario 2 399.57 0.12 399.50 - 399.64 399.43 399.71 

Scenario 3 399.74 0.16 399.65 - 399.84 399.57 400.00 

Scenario 4 399.76 0.20 399.64 - 399.87 399.29 400.00 

Scenario 5 399.52 0.15 399.43 - 399.61 399.30 399.77 

Scenario 6 399.23 0.16 399.14 - 399.32 399.01 399.47 

Scenario 7 399.64 0.17 399.55 - 399.74 399.43 399.86 

Scenario 8 399.70 0.17 399.60 - 399.80 399.43 400.00 

Scenario 9 399.70 0.08 399.65 - 399.75 399.57 399.86 

Scenario 10 399.69 0.18 399.58 - 399.79 399.43 399.86 

Scenario 11 399.61 0.12 399.55 - 399.68 399.43 399.71 

Scenario 12 399.69 0.19 399.58 - 399.79 399.43 400.00 

Scenario 13 399.66 0.15 399.57 - 399.75 399.43 400.00 

Scenario 14 399.67 0.19 399.56 - 399.78 399.43 400.00 

Scenario 15 399.73 0.13 399.66 - 399.80 399.57 399.86 

Scenario 16 399.69 0.26 399.54 - 399.84 399.43 400.29 

Scenario 17 399.66 0.18 399.55 - 399.76 399.29 399.86 

Scenario 18 399.63 0.12 399.56 - 399.70 399.43 399.86 

Scenario 19 399.69 0.15 399.60 - 399.77 399.43 399.86 

Scenario 20 399.61 0.18 399.51 - 399.72 399.29 399.86 

Scenario 21 399.67 0.17 399.58 - 399.77 399.43 400.00 

Scenario 22 399.71 0.21 399.59 - 399.84 399.43 400.00 

Scenario 23 399.61 0.19 399.50 - 399.73 399.29 399.86 

Scenario 24 399.73 0.20 399.62 - 399.84 399.29 400.00 

Scenario 25 399.614 0.069 399.574 - 399.654 399.571 399.714 

Scenario 26 399.76 0.15 399.67 - 399.84 399.57 400.00 

Scenario 27 399.73 0.20 399.62 - 399.84 399.43 400.14 

Scenario 28 399.74 0.15 399.66 - 399.83 399.57 400.00 

Scenario 29 399.73 0.14 399.65 - 399.81 399.57 400.00 

Scenario 30 399.67 0.15 399.58 - 399.76 399.43 399.86 

Scenario 31 399.70 0.14 399.62 - 399.78 399.43 399.86 

Scenario 32 399.70 0.23 399.57 - 399.83 399.29 400.00 

Scenario 33 399.69 0.16 399.59 - 399.78 399.29 399.86 

Scenario 34 399.76 0.17 399.66 - 399.85 399.57 400.14 

Scenario 35 399.67 0.14 399.59 - 399.75 399.43 399.86 

Scenario 36 399.70 0.11 399.64 - 399.76 399.57 399.86 

Scenario 37 399.71 0.15 399.63 - 399.80 399.57 400.00 

Scenario 38 399.67 0.18 399.57 - 399.78 399.43 400.00 

Scenario 39 399.69 0.20 399.57 - 399.80 399.29 400.00 

Scenario 40 399.59 0.13 399.51 - 399.66 399.43 399.71 

Scenario 41 399.69 0.16 399.59 - 399.78 399.43 399.86 

Scenario 42 399.63 0.15 399.54 - 399.72 399.43 399.86 

Scenario 43 399.69 0.15 399.60 - 399.77 399.43 400.00 
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Scenario 44 399.66 0.12 399.59 - 399.73 399.43 399.86 

 

PrZ_6 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 1182 41 1159 - 1206 1067 1196 

Scenario 2 1194.86 0.33 1194.67 - 1195.05 1194.29 1195.29 

Scenario 3 1195.43 0.43 1195.18 - 1195.68 1194.86 1196.14 

Scenario 4 1195.4 0.6 1195.1 - 1195.7 1194.0 1196.1 

Scenario 5 1192.89 0.44 1192.63 - 1193.15 1192.22 1193.59 

Scenario 6 1187.8 0.8 1187.3 - 1188.2 1186.4 1189.2 

Scenario 7 1195.06 0.45 1194.79 - 1195.32 1194.43 1195.71 

Scenario 8 1195.19 0.55 1194.87 - 1195.50 1194.14 1196.00 

Scenario 9 1195.26 0.20 1195.14 - 1195.37 1194.86 1195.43 

Scenario 10 1195.30 0.52 1195.00 - 1195.60 1194.57 1196.00 

Scenario 11 1195.04 0.35 1194.84 - 1195.25 1194.43 1195.43 

Scenario 12 1195.20 0.57 1194.87 - 1195.53 1194.43 1196.29 

Scenario 13 1195.04 0.39 1194.82 - 1195.27 1194.57 1195.86 

Scenario 14 1195.21 0.59 1194.87 - 1195.56 1194.29 1196.14 

Scenario 15 1195.37 0.32 1195.18 - 1195.56 1194.86 1195.71 

Scenario 16 1195.3 0.7 1194.9 - 1195.7 1194.7 1197.1 

Scenario 17 1195.19 0.56 1194.86 - 1195.51 1194.00 1195.86 

Scenario 18 1195.07 0.43 1194.82 - 1195.32 1194.29 1195.86 

Scenario 19 1195.23 0.41 1194.99 - 1195.46 1194.43 1195.71 

Scenario 20 1195.04 0.55 1194.73 - 1195.36 1194.14 1195.86 

Scenario 21 1195.20 0.49 1194.92 - 1195.48 1194.43 1196.14 

Scenario 22 1195.34 0.58 1195.01 - 1195.68 1194.43 1196.14 

Scenario 23 1195.03 0.53 1194.72 - 1195.33 1194.14 1195.71 

Scenario 24 1195.4 0.6 1195.0 - 1195.7 1193.9 1196.3 

Scenario 25 1195.01 0.26 1194.87 - 1195.16 1194.71 1195.43 

Scenario 26 1195.41 0.40 1195.19 - 1195.64 1194.86 1195.86 

Scenario 27 1195.3 0.5 1195.1 - 1195.6 1194.4 1196.4 

Scenario 28 1195.40 0.37 1195.19 - 1195.61 1194.86 1196.00 

Scenario 29 1195.43 0.40 1195.20 - 1195.66 1194.86 1196.14 

Scenario 30 1195.23 0.42 1194.98 - 1195.47 1194.43 1195.86 

Scenario 31 1195.34 0.42 1195.10 - 1195.58 1194.43 1195.86 

Scenario 32 1195.3 0.6 1194.9 - 1195.6 1194.1 1196.1 

Scenario 33 1195.19 0.39 1194.96 - 1195.41 1194.29 1195.71 

Scenario 34 1195.37 0.44 1195.12 - 1195.63 1194.86 1196.43 

Scenario 35 1195.24 0.32 1195.06 - 1195.43 1194.71 1195.71 

Scenario 36 1195.21 0.30 1195.04 - 1195.39 1194.86 1195.71 

Scenario 37 1195.31 0.49 1195.03 - 1195.60 1194.57 1196.14 

Scenario 38 1195.17 0.55 1194.85 - 1195.49 1194.43 1196.14 

Scenario 39 1195.24 0.53 1194.94 - 1195.55 1194.14 1196.00 

Scenario 40 1194.93 0.42 1194.69 - 1195.17 1194.43 1195.43 
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Scenario 41 1195.21 0.44 1194.96 - 1195.47 1194.57 1196.00 

Scenario 42 1195.01 0.37 1194.80 - 1195.23 1194.43 1195.71 

Scenario 43 1195.20 0.47 1194.93 - 1195.47 1194.29 1196.14 

Scenario 44 1195.19 0.36 1194.98 - 1195.39 1194.43 1195.71 

 

PrZ_7 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 885 33 866 - 905 790 896 

Scenario 2 796.67 0.22 796.54 - 796.80 796.43 797.00 

Scenario 3 716.80 0.20 716.68 - 716.92 716.57 717.14 

Scenario 4 651.80 0.19 651.69 - 651.91 651.57 652.14 

Scenario 5 596.17 0.23 596.03 - 596.30 595.78 596.60 

Scenario 6 547.60 0.29 547.44 - 547.77 547.16 547.90 

Scenario 7 512.06 0.14 511.98 - 512.14 511.86 512.29 

Scenario 8 477.84 0.11 477.78 - 477.90 477.71 478.00 

Scenario 9 448.10 0.10 448.04 - 448.16 448.00 448.29 

Scenario 10 421.70 0.08 421.65 - 421.75 421.57 421.86 

Scenario 11 398.20 0.10 398.14 - 398.26 398.00 398.29 

Scenario 12 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 13 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 14 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 18 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 19 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 20 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 21 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 448.2 5.2 445.1 - 451.2 443.0 459.7 

Scenario 24 397.2 3.3 395.3 - 399.2 389.6 402.6 

Scenario 25 357.0 7.2 352.8 - 361.1 348.6 366.6 

Scenario 26 323.9 3.3 322.0 - 325.8 318.6 329.6 

Scenario 27 298.5 3.8 296.3 - 300.7 292.0 302.9 

Scenario 28 274.9 4.6 272.2 - 277.6 266.7 280.1 

Scenario 29 254.9 4.0 252.6 - 257.2 244.4 258.3 

Scenario 30 240.0 3.3 238.1 - 241.9 234.1 244.9 

Scenario 31 222.5 3.1 220.7 - 224.3 214.4 225.0 

Scenario 32 211.6 2.7 210.1 - 213.2 206.3 215.0 

Scenario 33 197.9 3.9 195.6 - 200.2 190.0 203.4 

Scenario 34 627 5 624 - 630 617 637 

Scenario 35 558.6 4.2 556.2 - 561.1 554.4 568.3 

Scenario 36 502.6 4.5 500.0 - 505.2 494.6 508.1 

Scenario 37 457.2 4.6 454.5 - 459.9 449.9 465.3 
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Scenario 38 417.8 3.5 415.8 - 419.9 414.0 422.4 

Scenario 39 387.4 3.1 385.6 - 389.2 382.9 391.3 

Scenario 40 358.6 4.4 356.1 - 361.2 352.7 366.1 

Scenario 41 335.5 3.4 333.5 - 337.5 329.0 340.7 

Scenario 42 310.7 4.4 308.1 - 313.3 301.3 315.6 

Scenario 43 296.3 3.5 294.3 - 298.3 290.1 300.3 

Scenario 44 279.3 4.2 276.9 - 281.8 273.3 285.3 

 

PrZ_8 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 271 68 231 - 310 78 300 

Scenario 2 257.3 6.4 253.6 - 261.1 248.4 267.1 

Scenario 3 234.4 3.7 232.2 - 236.6 228.3 241.0 

Scenario 4 217.1 3.0 215.3 - 218.8 210.7 220.4 

Scenario 5 186.1 4.5 183.5 - 188.7 179.9 191.4 

Scenario 6 168.1 6.1 164.6 - 171.7 158.9 178.8 

Scenario 7 167.1 3.9 164.9 - 169.3 162.6 174.6 

Scenario 8 156.3 1.6 155.4 - 157.2 153.9 158.4 

Scenario 9 146.3 2.4 144.9 - 147.7 142.7 149.9 

Scenario 10 135.9 2.3 134.6 - 137.2 132.1 139.7 

Scenario 11 131.4 5.1 128.5 - 134.3 122.6 138.9 

Scenario 12 294.2 4.0 291.8 - 296.5 289.0 303.1 

Scenario 13 261.5 5.5 258.3 - 264.6 255.3 270.0 

Scenario 14 233.1 4.8 230.3 - 235.9 223.1 238.3 

Scenario 15 216.4 3.7 214.3 - 218.5 209.0 220.4 

Scenario 16 198.7 3.7 196.6 - 200.8 194.1 204.4 

Scenario 17 183.3 4.7 180.5 - 186.0 177.0 194.0 

Scenario 18 171.1 4.1 168.7 - 173.5 167.1 180.0 

Scenario 19 157.4 3.0 155.6 - 159.2 152.9 163.9 

Scenario 20 147.0 4.5 144.4 - 149.6 141.3 155.4 

Scenario 21 140.1 3.4 138.1 - 142.0 135.3 146.6 

Scenario 22 131.5 1.8 130.5 - 132.5 129.0 134.7 

Scenario 23 298.8 4.3 296.3 - 301.3 293.6 308.1 

Scenario 24 267.3 5.5 264.1 - 270.4 259.0 276.9 

Scenario 25 239.8 3.5 237.8 - 241.8 235.6 245.4 

Scenario 26 217.8 5.0 214.9 - 220.7 208.6 225.0 

Scenario 27 199.6 4.7 196.8 - 202.3 190.0 206.3 

Scenario 28 182.6 3.1 180.8 - 184.5 177.6 188.1 

Scenario 29 172.4 3.7 170.3 - 174.6 164.6 177.1 

Scenario 30 161.8 4.4 159.2 - 164.3 154.3 168.4 

Scenario 31 150.6 3.4 148.6 - 152.5 144.1 154.3 

Scenario 32 139.6 3.4 137.7 - 141.6 135.0 146.7 

Scenario 33 132.2 2.5 130.8 - 133.7 128.7 137.0 

Scenario 34 295.8 5.3 292.8 - 298.9 289.4 308.1 
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Scenario 35 262.7 5.6 259.4 - 265.9 252.0 269.4 

Scenario 36 235.7 3.4 233.7 - 237.7 232.4 242.4 

Scenario 37 217.3 5.2 214.2 - 220.3 205.3 223.9 

Scenario 38 196.6 5.6 193.4 - 199.9 188.4 203.4 

Scenario 39 182 6 179 - 186 173 196 

Scenario 40 168.1 4.1 165.7 - 170.5 161.3 175.0 

Scenario 41 158.6 2.4 157.2 - 160.0 155.6 163.4 

Scenario 42 147.7 4.2 145.3 - 150.2 143.3 156.7 

Scenario 43 135.8 2.3 134.5 - 137.1 133.4 139.9 

Scenario 44 132.0 2.4 130.6 - 133.4 129.3 138.3 

 

PrZ_9 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 271 68 232 - 310 78 299 

Scenario 2 259.3 4.0 257.0 - 261.6 254.0 265.4 

Scenario 3 237.0 3.2 235.1 - 238.9 232.7 241.7 

Scenario 4 210.9 5.6 207.6 - 214.1 201.7 219.7 

Scenario 5 187.5 4.7 184.8 - 190.2 180.5 193.9 

Scenario 6 165 7 161 - 169 153 174 

Scenario 7 167.6 3.3 165.7 - 169.6 163.0 174.9 

Scenario 8 154.2 3.3 152.2 - 156.1 149.6 158.4 

Scenario 9 146.1 3.1 144.4 - 147.9 142.0 151.0 

Scenario 10 138.3 3.9 136.1 - 140.6 133.6 142.9 

Scenario 11 131.1 4.5 128.4 - 133.7 122.9 137.0 

Scenario 12 295.5 5.0 292.7 - 298.4 284.3 302.0 

Scenario 13 262.9 2.4 261.5 - 264.3 257.9 267.0 

Scenario 14 239 6 236 - 243 227 248 

Scenario 15 215.3 3.6 213.2 - 217.4 211.4 223.4 

Scenario 16 193.8 3.1 192.0 - 195.6 186.7 196.4 

Scenario 17 182.0 4.9 179.1 - 184.8 175.3 189.4 

Scenario 18 169.7 3.8 167.5 - 171.9 163.6 175.7 

Scenario 19 156.3 3.2 154.4 - 158.1 152.4 162.4 

Scenario 20 148.9 5.0 146.0 - 151.7 140.4 154.9 

Scenario 21 139.3 3.7 137.2 - 141.4 135.3 148.4 

Scenario 22 131.8 3.8 129.6 - 134.0 126.1 137.7 

Scenario 23 299.9 4.1 297.6 - 302.3 293.4 308.4 

Scenario 24 261.1 6.1 257.5 - 264.6 250.6 269.1 

Scenario 25 238.8 3.1 237.0 - 240.6 234.3 244.1 

Scenario 26 218.9 5.9 215.4 - 222.3 209.9 229.1 

Scenario 27 198.0 4.2 195.6 - 200.5 193.0 206.6 

Scenario 28 186.2 2.9 184.5 - 187.9 182.1 191.9 

Scenario 29 168.5 4.2 166.1 - 170.9 162.9 176.0 

Scenario 30 158.8 5.0 156.0 - 161.7 151.1 167.9 

Scenario 31 149.1 4.4 146.5 - 151.6 142.3 158.9 
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Scenario 32 140.7 4.9 137.9 - 143.5 135.4 149.6 

Scenario 33 132.7 3.6 130.6 - 134.8 126.7 138.0 

Scenario 34 292.3 5.3 289.3 - 295.4 283.1 299.3 

Scenario 35 262.5 4.4 260.0 - 265.0 254.4 267.0 

Scenario 36 238.9 3.8 236.7 - 241.2 232.0 245.9 

Scenario 37 213.1 3.8 210.9 - 215.3 208.9 220.0 

Scenario 38 196.1 3.6 194.0 - 198.2 190.6 203.0 

Scenario 39 180.5 5.9 177.1 - 183.9 170.7 188.9 

Scenario 40 168.6 3.8 166.3 - 170.8 162.1 175.4 

Scenario 41 156.7 3.1 154.9 - 158.5 151.4 161.0 

Scenario 42 147.5 4.2 145.1 - 150.0 138.1 153.1 

Scenario 43 141.8 3.7 139.6 - 144.0 138.1 150.4 

Scenario 44 130.6 4.6 127.9 - 133.2 120.6 136.3 

 

PrZ_10 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 270 66 232 - 308 82 299 

Scenario 2 262.7 5.7 259.5 - 266.0 254.0 270.9 

Scenario 3 230.1 5.1 227.2 - 233.1 222.9 241.1 

Scenario 4 209.5 3.6 207.3 - 211.6 204.0 216.9 

Scenario 5 190.8 5.8 187.4 - 194.1 184.6 201.6 

Scenario 6 162 7 158 - 166 150 170 

Scenario 7 166.1 4.3 163.6 - 168.6 161.9 173.4 

Scenario 8 157.9 3.1 156.1 - 159.7 151.6 161.7 

Scenario 9 147.3 3.1 145.5 - 149.1 143.4 151.6 

Scenario 10 139.9 4.0 137.6 - 142.2 134.1 148.3 

Scenario 11 128.7 4.4 126.2 - 131.3 120.0 133.3 

Scenario 12 306 7 302 - 310 292 316 

Scenario 13 271.5 4.7 268.8 - 274.2 264.1 277.9 

Scenario 14 244 7 240 - 248 234 257 

Scenario 15 219.5 3.2 217.6 - 221.4 214.4 225.3 

Scenario 16 204.4 4.0 202.1 - 206.7 195.9 210.1 

Scenario 17 185.8 3.6 183.7 - 187.9 181.4 192.3 

Scenario 18 170.9 5.3 167.8 - 174.0 159.9 177.3 

Scenario 19 163.9 4.5 161.3 - 166.6 158.1 171.6 

Scenario 20 151.9 3.3 149.9 - 153.8 146.1 156.0 

Scenario 21 142.1 4.5 139.5 - 144.7 133.9 148.0 

Scenario 22 134.7 4.1 132.3 - 137.0 128.1 140.9 

Scenario 23 289.2 3.9 286.9 - 291.4 282.1 294.1 

Scenario 24 260.9 3.0 259.2 - 262.7 256.6 267.4 

Scenario 25 232.2 3.1 230.3 - 234.0 228.9 238.6 

Scenario 26 209.5 3.6 207.4 - 211.6 205.9 216.6 

Scenario 27 194.6 3.7 192.5 - 196.7 189.1 202.6 

Scenario 28 178.0 3.3 176.1 - 179.9 172.4 182.1 
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Scenario 29 167.0 3.9 164.7 - 169.2 160.7 172.9 

Scenario 30 153.2 4.2 150.7 - 155.6 148.7 160.4 

Scenario 31 144.8 2.2 143.5 - 146.1 141.6 148.4 

Scenario 32 137.8 4.7 135.1 - 140.5 130.0 145.0 

Scenario 33 130.1 3.3 128.2 - 132.0 124.7 135.9 

Scenario 34 295.1 5.2 292.1 - 298.1 288.3 304.1 

Scenario 35 262.0 3.7 259.9 - 264.1 257.4 266.4 

Scenario 36 233.9 5.4 230.8 - 237.0 222.6 240.9 

Scenario 37 213.2 3.4 211.2 - 215.2 209.3 219.1 

Scenario 38 197.3 3.3 195.4 - 199.2 192.3 203.9 

Scenario 39 181.9 3.5 179.8 - 183.9 176.7 188.1 

Scenario 40 169.0 3.3 167.1 - 170.9 165.9 175.1 

Scenario 41 157.4 4.3 154.9 - 159.9 148.0 161.0 

Scenario 42 147.6 5.3 144.5 - 150.7 138.9 153.4 

Scenario 43 139.0 3.7 136.8 - 141.2 132.0 142.6 

Scenario 44 130.6 3.2 128.8 - 132.5 127.0 136.4 

 

Dec_Point4 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 24.2 5.6 20.9 - 27.5 21.0 40.0 

Scenario 2 16.70 0.48 16.42 - 16.98 16.00 17.00 

Scenario 3 14.5 0.7 14.1 - 14.9 14.0 16.0 

Scenario 4 13.0 0.5 12.7 - 13.3 12.0 14.0 

Scenario 5 40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 6 40.00 0.00 40.00 - 40.00 40.00 40.00 

Scenario 7 10.80 0.42 10.56 - 11.04 10.00 11.00 

Scenario 8 8.30 0.48 8.02 - 8.58 8.00 9.00 

Scenario 9 7.10 0.32 6.92 - 7.28 7.00 8.00 

Scenario 10 7.3 0.8 6.8 - 7.8 6.0 9.0 

Scenario 11 8.4 0.7 8.0 - 8.8 8.0 10.0 

Scenario 12 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 13 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 14 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 18 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 19 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 20 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 21 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 9.60 0.52 9.30 - 9.90 9.00 10.00 

Scenario 24 9.40 0.52 9.10 - 9.70 9.00 10.00 

Scenario 25 8.30 0.48 8.02 - 8.58 8.00 9.00 
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Scenario 26 8.30 0.48 8.02 - 8.58 8.00 9.00 

Scenario 27 7.20 0.42 6.96 - 7.44 7.00 8.00 

Scenario 28 6.30 0.48 6.02 - 6.58 6.00 7.00 

Scenario 29 7.50 0.53 7.19 - 7.81 7.00 8.00 

Scenario 30 6.2 0.6 5.8 - 6.6 6.0 8.0 

Scenario 31 5.70 0.48 5.42 - 5.98 5.00 6.00 

Scenario 32 5.80 0.42 5.56 - 6.04 5.00 6.00 

Scenario 33 6.3 0.7 5.9 - 6.7 5.0 7.0 

Scenario 34 12.3 0.7 11.9 - 12.7 11.0 13.0 

Scenario 35 11.1 0.7 10.7 - 11.5 10.0 12.0 

Scenario 36 9.5 0.7 9.1 - 9.9 9.0 11.0 

Scenario 37 9.60 0.52 9.30 - 9.90 9.00 10.00 

Scenario 38 8.30 0.48 8.02 - 8.58 8.00 9.00 

Scenario 39 7.30 0.48 7.02 - 7.58 7.00 8.00 

Scenario 40 8.60 0.52 8.30 - 8.90 8.00 9.00 

Scenario 41 7.0 0.5 6.7 - 7.3 6.0 8.0 

Scenario 42 6.00 0.00 6.00 - 6.00 6.00 6.00 

Scenario 43 6.10 0.32 5.92 - 6.28 6.00 7.00 

Scenario 44 7.00 0.00 7.00 - 7.00 7.00 7.00 

 

4.1.1.4 O.S.R. TOWERS 
Experimentation Report  

Number of Scenarios: 4  

Number of Replications Per Scenario: 10  

Warmup Time: 0  

 

OSR_1_1 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  599.71 0.00 599.71 - 599.71 599.71 599.71 

Scenario 2  598.26 0.46 597.99 - 598.52 597.71 599.00 

Scenario 3  598.50 0.28 598.34 - 598.66 598.14 599.00 

Scenario 4  598.64 0.42 598.40 - 598.88 598.14 599.29 

 

OSR_1_2 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  596.76 0.22 596.63 - 596.89 596.43 597.14 

Scenario 2  199.77 0.49 199.49 - 200.06 198.71 200.29 

Scenario 3  200.83 0.58 200.49 - 201.16 199.86 201.43 

Scenario 4  149.80 0.56 149.47 - 150.13 148.86 150.71 

 

OSR_2_1 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  599.71 0.00 599.71 - 599.71 599.71 599.71 

Scenario 2  598.30 0.40 598.07 - 598.53 597.43 598.71 
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Scenario 3  598.53 0.33 598.34 - 598.72 598.00 599.00 

Scenario 4  598.54 0.39 598.32 - 598.77 597.86 599.14 

OSR_2_2 

 

Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  596.79 0.26 596.63 - 596.94 596.43 597.29 

Scenario 2  201.4 0.7 201.0 - 201.9 200.1 202.4 

Scenario 3  202.3 0.6 201.9 - 202.7 201.0 203.0 

Scenario 4  151.54 0.56 151.22 - 151.87 150.57 152.29 

OSR_3_1 

 

Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  599.71 0.00 599.71 - 599.71 599.71 599.71 

Scenario 2  598.3 0.8 597.8 - 598.7 597.1 599.7 

Scenario 3  598.40 0.19 598.29 - 598.51 598.14 598.71 

Scenario 4  598.36 0.42 598.12 - 598.60 597.43 599.00 

OSR_3_2 

 

Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  596.90 0.29 596.73 - 597.07 596.43 597.43 

Scenario 2  201.8 0.7 201.4 - 202.2 200.4 203.0 

Scenario 3  202.77 0.49 202.49 - 203.06 202.00 203.71 

Scenario 4  151.83 0.53 151.52 - 152.14 151.14 152.86 

 

4.1.1.5  PICKING 

4.1.1.5.1 ǯǬǡǤǡ 1 
Pick_St_1: Cartons/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 14.00 0.10 13.94 - 14.06 13.86 14.14 

Scenario 2 17.243 0.069 17.203 - 17.283 17.143 17.286 

Scenario 3 17.257 0.060 17.222 - 17.292 17.143 17.286 

Scenario 4 17.24 0.12 17.17 - 17.31 17.14 17.43 

Scenario 5 17.23 0.12 17.16 - 17.30 17.00 17.43 

Scenario 6 17.29 0.12 17.22 - 17.35 17.14 17.43 

Scenario 7 17.300 0.045 17.274 - 17.326 17.286 17.429 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 11.3 1.7 10.4 - 12.3 8.0 13.5 

Scenario 10 13.7 1.2 13.0 - 14.4 11.5 15.1 

Scenario 11 15.53 0.48 15.26 - 15.81 14.74 16.28 

Scenario 12 17.29 0.10 17.23 - 17.34 17.14 17.43 

Scenario 13 17.20 0.12 17.13 - 17.27 17.00 17.43 

Scenario 14 17.21 0.10 17.16 - 17.27 17.14 17.43 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 
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Scenario 16 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17 12.49 0.53 12.19 - 12.80 11.52 13.18 

Scenario 18 9.5 1.8 8.5 - 10.6 8.6 14.5 

Scenario 19 12.68 0.28 12.52 - 12.84 12.24 13.22 

Scenario 20 13.81 0.37 13.59 - 14.02 13.18 14.30 

Scenario 21 15.44 0.43 15.19 - 15.69 14.96 16.04 

Pick_St_2: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 13.77 0.15 13.68 - 13.86 13.57 14.00 

Scenario 2 17.200 0.074 17.157 - 17.243 17.143 17.286 

Scenario 3 17.19 0.10 17.13 - 17.24 17.00 17.29 

Scenario 4 17.06 0.15 16.97 - 17.15 16.86 17.29 

Scenario 5 12.33 0.18 12.22 - 12.43 12.14 12.71 

Scenario 6 8.529 0.069 8.489 - 8.569 8.429 8.571 

Scenario 7 5.63 0.15 5.54 - 5.72 5.43 5.86 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 10.0 1.8 8.9 - 11.0 7.9 13.4 

Scenario 10 12.7 1.3 12.0 - 13.5 11.2 15.1 

Scenario 11 15.17 0.57 14.85 - 15.50 14.15 15.75 

Scenario 12 17.14 0.12 17.08 - 17.21 17.00 17.29 

Scenario 13 17.14 0.10 17.09 - 17.20 17.00 17.29 

Scenario 14 17.043 0.069 17.003 - 17.083 17.000 17.143 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17 12.49 0.53 12.19 - 12.80 11.52 13.18 

Scenario 18 9.2 0.8 8.7 - 9.7 8.6 11.3 

Scenario 19 12.68 0.28 12.52 - 12.84 12.24 13.22 

Scenario 20 13.63 0.45 13.37 - 13.89 13.10 14.30 

Scenario 21 15.44 0.43 15.19 - 15.69 14.96 16.04 

Pick_St_3: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 13.21 0.22 13.09 - 13.34 13.00 13.57 

Scenario 2 17.30 0.13 17.23 - 17.37 17.14 17.43 

Scenario 3 6.87 0.21 6.75 - 6.99 6.57 7.29 

Scenario 4 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 5 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 
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Scenario 9 10.0 1.9 8.9 - 11.1 8.0 13.6 

Scenario 10 11.8 1.3 11.1 - 12.6 9.8 13.6 

Scenario 11 14.88 0.32 14.69 - 15.07 14.45 15.57 

Scenario 12 17.54 0.11 17.48 - 17.61 17.43 17.71 

Scenario 13 17.47 0.15 17.38 - 17.56 17.29 17.71 

Scenario 14 17.47 0.10 17.42 - 17.53 17.29 17.57 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17 12.49 0.53 12.19 - 12.80 11.52 13.18 

Scenario 18 8.89 0.35 8.69 - 9.09 8.34 9.65 

Scenario 19 12.68 0.28 12.52 - 12.84 12.24 13.22 

Scenario 20 13.63 0.45 13.37 - 13.89 13.10 14.30 

Scenario 21 15.44 0.43 15.19 - 15.69 14.96 16.04 

Pick_St_4: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 11.19 0.25 11.04 - 11.33 10.86 11.57 

Scenario 2 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 5 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 5.4 1.8 4.4 - 6.4 2.7 8.2 

Scenario 10 10.2 1.7 9.3 - 11.2 8.1 12.1 

Scenario 11 14.22 0.33 14.03 - 14.41 13.62 14.74 

Scenario 12 17.14 0.10 17.09 - 17.20 17.00 17.29 

Scenario 13 17.057 0.074 17.014 - 17.100 17.000 17.143 

Scenario 14 16.67 0.20 16.55 - 16.79 16.29 16.86 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17 10.7 2.9 9.0 - 12.4 5.3 12.8 

Scenario 18 8.73 0.33 8.54 - 8.92 8.04 9.07 

Scenario 19 12.68 0.28 12.52 - 12.84 12.24 13.22 

Scenario 20 13.63 0.45 13.37 - 13.89 13.10 14.30 

Scenario 21 15.06 0.43 14.81 - 15.30 14.11 15.70 

Pick_St_5: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4 0.00 0.00 0.00 - 0.00 0.00 0.00 
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Scenario 5 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 3.2 2.1 2.0 - 4.5 0.0 5.5 

Scenario 10 9.3 1.3 8.6 - 10.1 8.0 11.4 

Scenario 11 14.07 0.49 13.79 - 14.35 13.28 14.86 

Scenario 12 17.36 0.10 17.30 - 17.42 17.14 17.43 

Scenario 13 8.24 0.34 8.05 - 8.44 7.57 8.86 

Scenario 14 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17 4.5 5.4 1.4 - 7.7 0.0 12.0 

Scenario 18 8.73 0.33 8.54 - 8.92 8.04 9.07 

Scenario 19 12.68 0.28 12.52 - 12.84 12.24 13.22 

Scenario 20 13.63 0.45 13.37 - 13.89 13.10 14.30 

Scenario 21 14.87 0.35 14.66 - 15.07 14.11 15.24 

Pick_St_1: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 229.5 1.8 228.5 - 230.6 227.9 232.6 

Scenario 2 281.53 0.17 281.43 - 281.62 281.29 281.71 

Scenario 3 281.63 0.15 281.54 - 281.72 281.43 281.86 

Scenario 4 281.54 0.16 281.45 - 281.64 281.29 281.71 

Scenario 5 281.51 0.14 281.43 - 281.59 281.29 281.71 

Scenario 6 281.59 0.17 281.49 - 281.68 281.29 281.86 

Scenario 7 281.49 0.18 281.38 - 281.59 281.29 281.71 

Scenario 8 77.1 1.5 76.2 - 77.9 74.5 78.8 

Scenario 9 84.2 0.9 83.7 - 84.7 83.0 85.5 

Scenario 10 88.52 0.43 88.27 - 88.76 87.65 89.04 

Scenario 11 91.64 0.31 91.46 - 91.81 91.02 92.01 

Scenario 12 93.886 0.060 93.851 - 93.921 93.857 94.000 

Scenario 13 93.886 0.060 93.851 - 93.921 93.857 94.000 

Scenario 14 93.886 0.060 93.851 - 93.921 93.857 94.000 

Scenario 15 47.5 1.8 46.5 - 48.6 44.3 48.9 

Scenario 16 49.0 1.2 48.3 - 49.7 47.3 51.0 

Scenario 17 50.64 0.53 50.33 - 50.95 49.88 51.44 

Scenario 18 52.81 0.63 52.44 - 53.17 52.07 53.70 

Scenario 19 53.87 0.32 53.69 - 54.06 53.31 54.33 

Scenario 20 54.64 0.29 54.48 - 54.81 54.32 55.18 

Scenario 21 55.35 0.23 55.22 - 55.49 55.06 55.65 

Pick_St_2: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  
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Scenario 1 225.4 2.0 224.2 - 226.6 223.7 229.6 

Scenario 2 280.20 0.19 280.09 - 280.31 279.86 280.43 

Scenario 3 280.11 0.27 279.96 - 280.27 279.86 280.57 

Scenario 4 278.4 0.8 277.9 - 278.8 277.0 279.7 

Scenario 5 202.4 2.3 201.1 - 203.8 198.0 206.4 

Scenario 6 140.8 1.4 140.0 - 141.6 138.9 143.3 

Scenario 7 95.6 1.6 94.6 - 96.5 93.6 98.6 

Scenario 8 73.9 1.7 72.9 - 74.8 70.7 76.8 

Scenario 9 80.7 1.4 79.9 - 81.5 78.5 82.8 

Scenario 10 85.71 0.61 85.35 - 86.06 84.96 86.90 

Scenario 11 90.10 0.33 89.91 - 90.29 89.56 90.59 

Scenario 12 93.257 0.060 93.222 - 93.292 93.143 93.286 

Scenario 13 93.186 0.069 93.146 - 93.226 93.143 93.286 

Scenario 14 93.13 0.11 93.07 - 93.19 93.00 93.29 

Scenario 15 43.67 0.54 43.36 - 43.98 42.43 44.32 

Scenario 16 47.7 1.1 47.0 - 48.3 45.6 49.2 

Scenario 17 49.4 0.9 48.8 - 49.9 48.1 50.7 

Scenario 18 51.06 0.70 50.65 - 51.46 50.12 52.07 

Scenario 19 52.35 0.42 52.10 - 52.59 51.56 52.86 

Scenario 20 53.20 0.37 52.98 - 53.42 52.54 53.67 

Scenario 21 54.18 0.27 54.02 - 54.34 53.80 54.48 

 

Pick_St_3: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 217.8 3.1 215.9 - 219.6 213.9 222.6 

Scenario 2 282.0 1.7 281.0 - 283.0 280.1 284.3 

Scenario 3 115.2 2.7 113.6 - 116.8 112.0 119.9 

Scenario 4 4.5 1.9 3.4 - 5.6 1.1 7.1 

Scenario 5 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 65.7 1.3 64.9 - 66.4 64.3 67.8 

Scenario 9 76.9 1.2 76.2 - 77.6 74.8 78.9 

Scenario 10 84.1 0.9 83.6 - 84.7 83.0 85.8 

Scenario 11 90.32 0.34 90.12 - 90.52 89.87 90.92 

Scenario 12 95.31 0.09 95.26 - 95.37 95.14 95.43 

Scenario 13 95.14 0.07 95.10 - 95.18 95.00 95.29 

Scenario 14 95.03 0.09 94.98 - 95.08 94.86 95.14 

Scenario 15 38.82 0.48 38.54 - 39.10 37.72 39.39 

Scenario 16 44.3 1.3 43.5 - 45.0 42.1 46.2 

Scenario 17 47.1 1.0 46.5 - 47.7 45.5 48.4 

Scenario 18 49.84 0.61 49.49 - 50.19 48.66 50.53 

Scenario 19 51.46 0.41 51.23 - 51.70 50.77 52.25 
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Scenario 20 52.83 0.33 52.64 - 53.02 52.42 53.43 

Scenario 21 54.31 0.22 54.18 - 54.43 53.88 54.52 

 

Pick_St_4: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 184.9 3.8 182.7 - 187.1 180.3 191.1 

Scenario 2 2.3 1.2 1.5 - 3.0 0.1 4.3 

Scenario 3 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 5 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 55.6 1.1 55.0 - 56.3 54.0 57.6 

Scenario 9 69.6 1.0 69.1 - 70.2 67.9 71.0 

Scenario 10 78.4 1.2 77.7 - 79.1 76.8 80.1 

Scenario 11 86.37 0.58 86.03 - 86.71 85.49 87.18 

Scenario 12 93.14 0.13 93.06 - 93.22 92.86 93.29 

Scenario 13 92.80 0.12 92.73 - 92.87 92.57 93.00 

Scenario 14 90.8 1.0 90.2 - 91.3 89.1 92.0 

Scenario 15 33.97 0.42 33.72 - 34.21 33.00 34.47 

Scenario 16 39.2 1.2 38.5 - 39.8 37.6 40.8 

Scenario 17 42.6 0.9 42.1 - 43.2 41.0 43.8 

Scenario 18 46.4 0.7 45.9 - 46.8 44.9 47.0 

Scenario 19 48.03 0.57 47.70 - 48.36 47.32 48.97 

Scenario 20 50.01 0.55 49.70 - 50.33 49.11 50.80 

Scenario 21 51.97 0.11 51.90 - 52.03 51.80 52.12 

 

Pick_St_5: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 1.8 2.4 0.4 - 3.2 0.1 8.4 

Scenario 2 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 5 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 48.3 1.8 47.3 - 49.3 46.1 50.6 

Scenario 9 64.2 1.1 63.6 - 64.9 62.2 65.7 

Scenario 10 75.1 1.1 74.4 - 75.7 73.5 76.9 

Scenario 11 85.28 0.54 84.97 - 85.59 84.40 85.97 

Scenario 12 94.37 0.23 94.24 - 94.50 94.00 94.71 

Scenario 13 45.9 1.9 44.8 - 47.0 42.4 48.9 
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Scenario 14 1.1 0.8 0.6 - 1.5 0.0 2.4 

Scenario 15 29.11 0.36 28.90 - 29.32 28.29 29.54 

Scenario 16 35.4 1.5 34.5 - 36.2 32.8 37.4 

Scenario 17 39.6 1.3 38.9 - 40.4 37.9 41.6 

Scenario 18 43.91 0.78 43.45 - 44.36 43.09 45.05 

Scenario 19 46.64 0.48 46.36 - 46.92 46.04 47.51 

Scenario 20 48.8 0.7 48.4 - 49.2 48.0 50.1 

Scenario 21 51.10 0.25 50.96 - 51.25 50.77 51.45 

Buffer Content  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 9.00 0.00 9.00 - 9.00 9.00 9.00 

Scenario 2 8.1 0.6 7.8 - 8.4 7.0 9.0 

Scenario 3 6.80 0.42 6.56 - 7.04 6.00 7.00 

Scenario 4 5.30 0.48 5.02 - 5.58 5.00 6.00 

Scenario 5 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 6 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 7 4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 8 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 9 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 10 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 11 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 12 10.6 1.6 9.6 - 11.6 9.0 14.0 

Scenario 13 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 14 4.90 0.32 4.72 - 5.08 4.00 5.00 

Scenario 15 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 16 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 17 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 18 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 19 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 20 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 21 20.00 0.00 20.00 - 20.00 20.00 20.00 

 

4.1.1.5.2 ǯǬǡǤǡ 2 
Pick_St_1: Cartons/hour  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 1.3 2.1 0.1 - 2.6 0.0 4.5 

Scenario 2 12.4 0.9 11.9 - 13.0 11.5 14.2 

Scenario 3 17.97 0.49 17.69 - 18.26 17.28 18.63 

Scenario 4 20.53 0.12 20.46 - 20.60 20.43 20.71 

Scenario 5 20.53 0.10 20.47 - 20.58 20.43 20.71 

Scenario 6 20.59 0.11 20.52 - 20.65 20.43 20.71 

Scenario 7 20.57 0.12 20.50 - 20.64 20.43 20.71 
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Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 10.7 1.5 9.8 - 11.6 8.3 13.8 

Scenario 10 14.20 0.39 13.97 - 14.42 13.79 14.77 

Scenario 11 15.30 0.50 15.01 - 15.59 14.73 16.08 

Scenario 12 17.29 0.07 17.25 - 17.32 17.14 17.43 

Scenario 13 17.300 0.045 17.274 - 17.326 17.286 17.429 

Scenario 14 17.257 0.060 17.222 - 17.292 17.143 17.286 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 5.8 1.9 4.7 - 6.9 2.9 8.7 

Scenario 17 9.8 0.7 9.4 - 10.3 9.0 11.2 

Scenario 18 11.3 0.7 10.9 - 11.7 9.8 12.4 

Scenario 19 13.46 0.41 13.22 - 13.70 12.99 14.33 

Scenario 20 13.7 3.5 11.6 - 15.8 3.6 15.0 

Scenario 21 14.87 0.11 14.81 - 14.93 14.71 15.00 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 0.3 0.9 -0.2 - 0.8 0.0 3.0 

Scenario 24 8.9 1.4 8.1 - 9.8 6.3 10.5 

Scenario 25 8.3 0.9 7.8 - 8.9 6.9 10.4 

Scenario 26 10.9 0.8 10.5 - 11.4 9.0 11.9 

Scenario 27 12.04 0.37 11.82 - 12.26 11.34 12.64 

Scenario 28 11.8 4.1 9.4 - 14.2 0.0 13.3 

Scenario 29 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 30 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 31 5.8 2.1 4.6 - 7.1 2.4 9.1 

Scenario 32 7.73 0.45 7.47 - 7.99 6.51 8.11 

Scenario 33 8.7 0.7 8.3 - 9.1 7.9 10.3 

Scenario 34 9.89 0.48 9.62 - 10.17 9.24 10.63 

Scenario 35 10.88 0.34 10.68 - 11.08 10.38 11.37 

 

Pick_St_2: Cartons/hour:  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 0.4 1.3 -0.4 - 1.2 0.0 4.3 

Scenario 2 11.96 0.49 11.68 - 12.25 11.39 12.75 

Scenario 3 17.4 0.8 16.9 - 17.9 16.3 18.6 

Scenario 4 20.40 0.11 20.33 - 20.47 20.29 20.57 

Scenario 5 20.41 0.11 20.35 - 20.48 20.29 20.57 

Scenario 6 20.40 0.09 20.35 - 20.45 20.29 20.57 

Scenario 7 20.36 0.10 20.30 - 20.42 20.14 20.43 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 11.0 2.2 9.7 - 12.2 8.2 13.8 

Scenario 10 12.6 1.6 11.7 - 13.6 9.8 14.8 

Scenario 11 15.23 0.39 15.00 - 15.45 14.73 15.83 

Scenario 12 17.13 0.11 17.07 - 17.19 17.00 17.29 

Scenario 13 17.086 0.074 17.043 - 17.128 17.000 17.143 
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Scenario 14 17.11 0.09 17.06 - 17.17 17.00 17.29 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 4.3 2.8 2.7 - 5.9 0.0 8.4 

Scenario 17 9.45 0.36 9.25 - 9.66 9.01 10.01 

Scenario 18 11.66 0.60 11.31 - 12.01 10.79 12.75 

Scenario 19 13.34 0.23 13.21 - 13.48 13.06 13.80 

Scenario 20 13.3 4.7 10.6 - 16.0 0.0 14.9 

Scenario 21 14.74 0.09 14.69 - 14.80 14.57 14.86 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 0.3 0.9 -0.3 - 0.9 0.0 3.0 

Scenario 24 8.9 1.1 8.3 - 9.6 7.9 10.5 

Scenario 25 8.36 0.28 8.20 - 8.52 7.81 8.76 

Scenario 26 10.31 0.65 9.93 - 10.69 9.23 11.17 

Scenario 27 11.95 0.31 11.77 - 12.13 11.56 12.45 

Scenario 28 11.8 3.6 9.7 - 13.9 1.6 13.0 

Scenario 29 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 30 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 31 3.4 1.9 2.3 - 4.5 0.0 6.8 

Scenario 32 7.89 0.17 7.79 - 7.99 7.59 8.14 

Scenario 33 8.7 1.0 8.1 - 9.2 6.9 9.9 

Scenario 34 9.96 0.52 9.66 - 10.27 9.21 10.59 

Scenario 35 10.77 0.37 10.56 - 10.98 10.15 11.34 

 

Pick_St_3: Cartons/hour:  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2 11.5 0.8 11.0 - 11.9 10.0 12.6 

Scenario 3 17.3 0.6 16.9 - 17.7 16.3 18.4 

Scenario 4 21.00 0.10 20.94 - 21.06 20.86 21.14 

Scenario 5 20.943 0.074 20.900 - 20.986 20.857 21.000 

Scenario 6 20.90 0.10 20.84 - 20.96 20.71 21.00 

Scenario 7 20.86 0.12 20.79 - 20.92 20.71 21.00 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 8.7 2.3 7.4 - 10.1 5.6 13.0 

Scenario 10 12.6 1.2 11.9 - 13.3 11.1 14.8 

Scenario 11 15.35 0.52 15.05 - 15.66 14.53 16.33 

Scenario 12 17.53 0.12 17.46 - 17.60 17.43 17.71 

Scenario 13 17.471 0.069 17.431 - 17.511 17.429 17.571 

Scenario 14 17.44 0.11 17.38 - 17.50 17.29 17.57 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 3.2 1.6 2.2 - 4.1 0.0 5.7 

Scenario 17 9.1 0.7 8.7 - 9.5 7.8 9.9 

Scenario 18 11.13 0.34 10.93 - 11.33 10.68 11.66 

Scenario 19 13.40 0.24 13.26 - 13.55 13.06 13.80 
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Scenario 20 13.5 4.7 10.8 - 16.3 0.0 15.1 

Scenario 21 15.03 0.11 14.96 - 15.09 14.86 15.14 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 24 7.9 1.3 7.2 - 8.6 6.3 10.3 

Scenario 25 8.3 1.0 7.7 - 8.9 7.0 10.4 

Scenario 26 9.9 0.8 9.4 - 10.3 8.9 11.2 

Scenario 27 12.03 0.29 11.86 - 12.20 11.58 12.45 

Scenario 28 11.8 4.2 9.4 - 14.2 0.0 13.3 

Scenario 29 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 30 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 31 2.3 1.0 1.7 - 2.9 0.0 4.4 

Scenario 32 7.74 0.56 7.41 - 8.06 6.20 8.14 

Scenario 33 8.6 0.9 8.1 - 9.1 7.6 10.6 

Scenario 34 9.90 0.39 9.68 - 10.13 9.14 10.60 

Scenario 35 10.76 0.33 10.57 - 10.95 10.15 11.17 

 

Pick_St_4: Cartons/hour:  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2 11.7 0.7 11.3 - 12.1 10.1 12.8 

Scenario 3 16.5 0.7 16.1 - 16.9 15.2 17.7 

Scenario 4 20.50 0.10 20.44 - 20.56 20.43 20.71 

Scenario 5 20.34 0.10 20.28 - 20.40 20.29 20.57 

Scenario 6 15.80 0.32 15.62 - 15.98 15.29 16.14 

Scenario 7 7.09 0.28 6.92 - 7.25 6.71 7.57 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 4.9 1.6 4.0 - 5.9 2.8 7.8 

Scenario 10 10.7 1.3 9.9 - 11.4 7.8 12.5 

Scenario 11 14.53 0.56 14.20 - 14.85 13.40 15.10 

Scenario 12 17.186 0.069 17.146 - 17.226 17.143 17.286 

Scenario 13 17.029 0.060 16.994 - 17.063 17.000 17.143 

Scenario 14 16.56 0.16 16.47 - 16.65 16.29 16.71 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 0.6 1.2 -0.1 - 1.3 0.0 3.0 

Scenario 17 8.48 0.74 8.05 - 8.91 7.48 9.36 

Scenario 18 10.7 0.7 10.3 - 11.1 9.3 11.6 

Scenario 19 12.83 0.38 12.61 - 13.05 12.33 13.30 

Scenario 20 13.2 4.6 10.5 - 15.9 0.0 14.7 

Scenario 21 14.643 0.075 14.599 - 14.686 14.571 14.714 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 24 5.2 1.1 4.6 - 5.8 4.1 6.3 

Scenario 25 7.38 0.60 7.03 - 7.73 6.83 8.42 
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Scenario 26 9.26 0.47 8.99 - 9.54 8.54 9.98 

Scenario 27 11.44 0.32 11.25 - 11.62 10.88 11.86 

Scenario 28 11.6 4.1 9.2 - 13.9 0.0 13.0 

Scenario 29 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 30 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 31 1.8 1.8 0.8 - 2.8 0.0 4.5 

Scenario 32 7.26 0.78 6.80 - 7.71 6.27 8.14 

Scenario 33 7.4 0.9 6.8 - 7.9 5.8 8.6 

Scenario 34 9.34 0.45 9.07 - 9.60 8.43 10.16 

Scenario 35 10.48 0.29 10.32 - 10.65 9.96 10.91 

 

Pick_St_5: Cartons/hour:  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2 11.5 1.3 10.8 - 12.2 9.1 12.8 

Scenario 3 15.7 0.7 15.3 - 16.1 14.9 17.4 

Scenario 4 20.66 0.22 20.53 - 20.78 20.14 20.86 

Scenario 5 6.19 0.35 5.98 - 6.39 5.71 6.86 

Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 3.3 1.7 2.3 - 4.3 0.0 5.6 

Scenario 10 9.4 1.3 8.6 - 10.2 7.7 11.7 

Scenario 11 14.29 0.60 13.94 - 14.64 13.30 15.10 

Scenario 12 17.329 0.069 17.289 - 17.369 17.286 17.429 

Scenario 13 8.20 0.33 8.01 - 8.39 7.71 8.71 

Scenario 14 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 17 8.86 0.69 8.46 - 9.26 7.81 9.73 

Scenario 18 10.3 0.7 9.9 - 10.8 9.3 11.3 

Scenario 19 12.58 0.59 12.24 - 12.92 11.82 13.46 

Scenario 20 13.4 4.7 10.6 - 16.1 0.0 15.0 

Scenario 21 8.73 0.26 8.58 - 8.88 8.43 9.29 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 24 2.9 1.4 2.1 - 3.7 0.0 4.2 

Scenario 25 6.97 0.23 6.83 - 7.10 6.50 7.30 

Scenario 26 9.09 0.40 8.86 - 9.32 8.32 9.71 

Scenario 27 11.20 0.36 10.99 - 11.41 10.46 11.77 

Scenario 28 11.6 4.1 9.3 - 14.0 0.0 13.0 

Scenario 29 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 30 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 31 0.2 0.7 -0.2 - 0.6 0.0 2.2 
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Scenario 32 6.8 1.0 6.2 - 7.4 4.9 8.0 

Scenario 33 6.7 0.8 6.2 - 7.2 5.4 7.7 

Scenario 34 9.26 0.56 8.94 - 9.59 8.47 10.06 

Scenario 35 10.16 0.18 10.06 - 10.26 9.88 10.40 

 

Pick_St_1: Totes/hour  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 91.5 1.6 90.6 - 92.4 89.3 93.9 

Scenario 2 101.0 1.0 100.5 - 101.6 99.5 102.5 

Scenario 3 107.50 0.46 107.23 - 107.77 106.70 108.07 

Scenario 4 111.400 0.060 111.365 - 111.435 111.286 111.429 

Scenario 5 111.43 0.00 111.43 - 111.43 111.43 111.43 

Scenario 6 111.357 0.075 111.314 - 111.401 111.286 111.429 

Scenario 7 111.43 0.00 111.43 - 111.43 111.43 111.43 

Scenario 8 76.7 1.8 75.6 - 77.7 74.1 79.5 

Scenario 9 83.9 0.8 83.4 - 84.3 82.7 85.3 

Scenario 10 88.75 0.43 88.50 - 89.00 87.65 89.11 

Scenario 11 91.63 0.36 91.42 - 91.84 91.03 92.07 

Scenario 12 93.871 0.045 93.845 - 93.898 93.857 94.000 

Scenario 13 93.843 0.045 93.817 - 93.869 93.714 93.857 

Scenario 14 93.914 0.074 93.872 - 93.957 93.857 94.000 

Scenario 15 66.8 1.0 66.2 - 67.4 65.3 69.0 

Scenario 16 72.2 0.9 71.7 - 72.7 70.6 73.2 

Scenario 17 75.54 0.68 75.15 - 75.94 74.57 76.28 

Scenario 18 78.05 0.26 77.90 - 78.20 77.66 78.48 

Scenario 19 79.71 0.18 79.61 - 79.81 79.51 80.11 

Scenario 20 77 12 70 - 84 43 81 

Scenario 21 81.114 0.060 81.079 - 81.149 81.000 81.143 

Scenario 22 57.8 1.1 57.2 - 58.4 56.6 60.6 

Scenario 23 62.9 1.2 62.2 - 63.6 61.5 64.8 

Scenario 24 65.7 0.9 65.2 - 66.2 64.7 67.0 

Scenario 25 67.63 0.55 67.31 - 67.95 66.90 68.39 

Scenario 26 69.46 0.26 69.31 - 69.61 69.03 69.76 

Scenario 27 70.47 0.24 70.33 - 70.62 70.18 70.87 

Scenario 28 68 11 62 - 74 38 72 

Scenario 29 53.1 1.1 52.5 - 53.7 51.6 55.0 

Scenario 30 56.4 1.0 55.8 - 56.9 55.1 58.1 

Scenario 31 58.77 0.55 58.45 - 59.09 57.29 59.20 

Scenario 32 60.27 0.32 60.08 - 60.45 59.61 60.73 

Scenario 33 61.54 0.38 61.31 - 61.76 60.68 61.95 

Scenario 34 62.40 0.19 62.29 - 62.51 62.14 62.73 

Scenario 35 63.04 0.11 62.97 - 63.10 62.83 63.16 

 

Pick_St_2: Totes/hour  
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Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 87.1 1.6 86.2 - 88.1 84.9 89.6 

Scenario 2 97.0 0.7 96.6 - 97.4 95.7 98.0 

Scenario 3 105.46 0.71 105.04 - 105.87 104.39 106.39 

Scenario 4 110.61 0.10 110.56 - 110.67 110.43 110.71 

Scenario 5 110.59 0.08 110.54 - 110.63 110.43 110.71 

Scenario 6 110.486 0.074 110.443 - 110.528 110.429 110.571 

Scenario 7 110.41 0.08 110.37 - 110.46 110.29 110.57 

Scenario 8 74.4 1.4 73.6 - 75.2 71.6 76.5 

Scenario 9 81.4 0.8 80.9 - 81.9 80.5 82.7 

Scenario 10 85.81 0.26 85.66 - 85.96 85.32 86.13 

Scenario 11 90.14 0.44 89.88 - 90.39 89.50 90.77 

Scenario 12 93.23 0.10 93.17 - 93.29 93.14 93.43 

Scenario 13 93.14 0.10 93.09 - 93.20 93.00 93.29 

Scenario 14 93.157 0.045 93.131 - 93.183 93.143 93.286 

Scenario 15 62.6 1.8 61.6 - 63.6 60.6 66.7 

Scenario 16 69.6 0.8 69.1 - 70.1 68.1 70.6 

Scenario 17 72.89 0.61 72.54 - 73.24 72.10 73.94 

Scenario 18 76.07 0.36 75.86 - 76.28 75.68 76.63 

Scenario 19 78.51 0.15 78.42 - 78.59 78.28 78.72 

Scenario 20 76 13 69 - 84 40 81 

Scenario 21 80.57 0.00 80.57 - 80.57 80.57 80.57 

Scenario 22 56.4 1.9 55.3 - 57.5 53.0 58.3 

Scenario 23 60.8 1.0 60.3 - 61.4 59.3 61.9 

Scenario 24 63.8 1.0 63.2 - 64.3 62.5 65.0 

Scenario 25 65.69 0.34 65.49 - 65.88 65.23 66.35 

Scenario 26 67.78 0.28 67.62 - 67.94 67.35 68.28 

Scenario 27 69.56 0.20 69.45 - 69.68 69.22 69.88 

Scenario 28 67 11 61 - 74 36 71 

Scenario 29 49.2 1.7 48.3 - 50.2 47.1 52.3 

Scenario 30 53.8 1.1 53.1 - 54.4 52.1 55.2 

Scenario 31 56.5 0.6 56.1 - 56.9 54.8 57.0 

Scenario 32 58.54 0.40 58.30 - 58.77 57.70 58.98 

Scenario 33 59.78 0.33 59.59 - 59.97 59.50 60.45 

Scenario 34 61.07 0.24 60.93 - 61.20 60.77 61.46 

Scenario 35 62.22 0.14 62.14 - 62.31 61.96 62.37 

 

Pick_St_3: Totes/hour  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 79.7 1.1 79.0 - 80.3 78.2 81.1 

Scenario 2 94.1 1.3 93.3 - 94.8 91.8 95.7 

Scenario 3 105.7 0.7 105.3 - 106.2 104.5 106.9 

Scenario 4 113.74 0.11 113.68 - 113.81 113.57 113.86 

Scenario 5 113.54 0.09 113.49 - 113.60 113.43 113.71 
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Scenario 6 113.27 0.08 113.22 - 113.32 113.14 113.43 

Scenario 7 113.00 0.16 112.90 - 113.10 112.71 113.29 

Scenario 8 66.2 1.2 65.5 - 66.9 64.2 68.4 

Scenario 9 77.0 1.0 76.4 - 77.6 75.2 78.2 

Scenario 10 84.4 0.5 84.1 - 84.7 83.7 85.7 

Scenario 11 90.49 0.43 90.25 - 90.74 89.50 91.11 

Scenario 12 95.271 0.045 95.245 - 95.298 95.143 95.286 

Scenario 13 95.13 0.08 95.08 - 95.18 95.00 95.29 

Scenario 14 94.99 0.11 94.92 - 95.05 94.86 95.14 

Scenario 15 57.0 1.0 56.4 - 57.6 55.2 59.1 

Scenario 16 66.1 1.0 65.6 - 66.7 64.7 67.5 

Scenario 17 70.2 0.7 69.8 - 70.7 69.0 71.2 

Scenario 18 75.28 0.62 74.92 - 75.65 74.55 76.52 

Scenario 19 78.72 0.37 78.51 - 78.93 78.28 79.25 

Scenario 20 77 15 69 - 86 36 82 

Scenario 21 81.89 0.09 81.83 - 81.94 81.71 82.00 

Scenario 22 48.7 1.5 47.8 - 49.6 47.6 51.9 

Scenario 23 56.5 1.3 55.7 - 57.3 54.7 58.9 

Scenario 24 60.88 0.38 60.66 - 61.10 60.44 61.58 

Scenario 25 64.29 0.37 64.08 - 64.51 63.84 65.05 

Scenario 26 67.16 0.30 66.98 - 67.33 66.72 67.73 

Scenario 27 69.83 0.21 69.71 - 69.95 69.50 70.18 

Scenario 28 68 13 60 - 75 31 72 

Scenario 29 44.0 1.4 43.2 - 44.8 42.4 46.9 

Scenario 30 50.5 1.2 49.8 - 51.2 48.6 52.1 

Scenario 31 54.2 0.7 53.8 - 54.6 52.3 54.8 

Scenario 32 56.80 0.53 56.49 - 57.11 55.72 57.39 

Scenario 33 58.46 0.27 58.31 - 58.61 57.99 58.96 

Scenario 34 60.79 0.24 60.65 - 60.93 60.37 61.11 

Scenario 35 62.30 0.21 62.18 - 62.43 61.96 62.76 

 

Pick_St_4: Totes/hour  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 67.8 1.4 66.9 - 68.6 65.9 69.8 

Scenario 2 85.5 1.2 84.8 - 86.2 83.2 87.6 

Scenario 3 100.2 1.0 99.6 - 100.8 99.0 101.8 

Scenario 4 110.90 0.10 110.84 - 110.96 110.71 111.00 

Scenario 5 110.39 0.12 110.32 - 110.45 110.29 110.57 

Scenario 6 86.1 1.5 85.2 - 86.9 83.6 88.0 

Scenario 7 39.8 1.6 38.9 - 40.8 37.4 42.6 

Scenario 8 56.6 1.3 55.9 - 57.3 54.7 58.5 

Scenario 9 69.6 1.0 69.0 - 70.2 67.5 71.0 

Scenario 10 78.5 1.0 78.0 - 79.1 77.1 80.3 

Scenario 11 86.80 0.56 86.48 - 87.13 85.67 87.50 
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Scenario 12 93.14 0.07 93.10 - 93.18 93.00 93.29 

Scenario 13 92.69 0.21 92.56 - 92.81 92.29 92.86 

Scenario 14 90.1 0.7 89.7 - 90.5 88.4 90.7 

Scenario 15 48.1 1.5 47.3 - 49.0 46.0 51.3 

Scenario 16 59.5 0.9 59.0 - 60.0 58.2 60.7 

Scenario 17 64.9 1.3 64.2 - 65.7 63.1 67.2 

Scenario 18 71.2 0.9 70.7 - 71.7 70.0 72.6 

Scenario 19 75.79 0.52 75.49 - 76.09 75.20 76.59 

Scenario 20 75 17 65 - 85 27 80 

Scenario 21 79.99 0.13 79.91 - 80.06 79.86 80.14 

Scenario 22 43.01 0.52 42.71 - 43.31 41.94 43.69 

Scenario 23 51.7 1.2 51.0 - 52.4 49.2 53.4 

Scenario 24 56.5 0.5 56.2 - 56.8 55.4 57.5 

Scenario 25 60.39 0.71 59.98 - 60.81 59.63 61.55 

Scenario 26 63.89 0.51 63.60 - 64.19 63.12 64.58 

Scenario 27 67.42 0.47 67.15 - 67.70 66.34 68.00 

Scenario 28 66 15 57 - 74 23 71 

Scenario 29 38.7 1.1 38.1 - 39.3 37.5 41.3 

Scenario 30 45.1 1.6 44.1 - 46.0 41.7 47.0 

Scenario 31 49.5 1.0 48.8 - 50.1 47.3 50.4 

Scenario 32 52.85 0.55 52.53 - 53.17 52.10 53.74 

Scenario 33 55.59 0.48 55.31 - 55.87 54.85 56.29 

Scenario 34 58.12 0.16 58.03 - 58.21 57.91 58.33 

Scenario 35 60.32 0.23 60.18 - 60.45 60.08 60.83 

 

Pick_St_5: Totes/hour  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 59.0 1.9 57.9 - 60.1 56.5 62.1 

Scenario 2 80.0 1.8 78.9 - 81.0 75.6 82.0 

Scenario 3 98.0 1.6 97.1 - 99.0 96.2 100.5 

Scenario 4 112.0 1.3 111.2 - 112.8 108.6 112.9 

Scenario 5 34.6 1.7 33.6 - 35.5 32.3 37.6 

Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 48.4 2.2 47.1 - 49.7 45.6 53.0 

Scenario 9 64.1 1.1 63.5 - 64.8 61.8 65.5 

Scenario 10 75.2 0.7 74.7 - 75.6 73.8 76.4 

Scenario 11 85.7 0.7 85.2 - 86.1 84.3 86.5 

Scenario 12 94.53 0.18 94.42 - 94.63 94.14 94.71 

Scenario 13 45.6 1.5 44.8 - 46.5 43.9 48.7 

Scenario 14 0.77 0.48 0.49 - 1.05 0.14 1.71 

Scenario 15 42.1 1.7 41.1 - 43.1 38.1 44.4 

Scenario 16 54.3 1.2 53.6 - 55.0 52.7 56.3 

Scenario 17 61.3 1.2 60.7 - 62.0 59.8 63.2 
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Scenario 18 69.0 1.1 68.4 - 69.6 67.7 70.6 

Scenario 19 74.6 0.7 74.2 - 75.0 73.6 75.9 

Scenario 20 74 22 61 - 87 11 81 

Scenario 21 48.4 1.4 47.5 - 49.2 46.1 51.7 

Scenario 22 35.8 2.3 34.5 - 37.1 33.5 38.6 

Scenario 23 46.5 1.0 45.9 - 47.1 45.0 48.0 

Scenario 24 52.57 0.49 52.28 - 52.85 52.10 53.56 

Scenario 25 58.17 0.57 57.84 - 58.50 57.03 58.82 

Scenario 26 62.12 0.54 61.81 - 62.44 61.50 63.16 

Scenario 27 66.5 0.7 66.1 - 66.9 65.3 67.6 

Scenario 28 65 18 55 - 76 15 71 

Scenario 29 33.4 1.7 32.5 - 34.4 29.7 36.7 

Scenario 30 40.8 1.6 39.9 - 41.8 38.2 42.9 

Scenario 31 45.8 1.1 45.2 - 46.5 44.8 48.0 

Scenario 32 50.64 0.37 50.43 - 50.86 50.10 51.15 

Scenario 33 53.60 0.65 53.22 - 53.98 52.63 54.51 

Scenario 34 56.57 0.26 56.42 - 56.73 56.13 57.03 

Scenario 35 59.63 0.23 59.50 - 59.77 59.23 60.06 

 

Buffer Content  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 2 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 3 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 4 7.4 0.8 6.9 - 7.9 6.0 9.0 

Scenario 5 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 6 4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 7 4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 8 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 9 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 10 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 11 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 12 10.7 0.8 10.2 - 11.2 10.0 12.0 

Scenario 13 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 14 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 15 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 16 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 17 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 18 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 19 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 20 11.8 4.3 9.3 - 14.3 1.0 16.0 

Scenario 21 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 22 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 23 20.00 0.00 20.00 - 20.00 20.00 20.00 
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Scenario 24 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 25 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 26 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 27 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 28 14.5 5.7 11.2 - 17.8 1.0 20.0 

Scenario 29 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 30 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 31 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 32 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 33 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 34 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 35 20.00 0.00 20.00 - 20.00 20.00 20.00 

 

 

4.1.1.5.3 ǯǬǡǤǡ 3  

4.1.1.5.3.1    5 ǡǭǯǩǪǳǡ ǪǡǳǡǲǳǧǬǡǳǡ   
Pick_St_1: Cartons/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  1.8 3.1 -0.0 - 3.6 0.0 8.7 

Scenario 2  12.3 0.9 11.7 - 12.8 11.0 14.0 

Scenario 3  17.7 0.8 17.2 - 18.2 16.2 18.9 

Scenario 4  20.51 0.12 20.44 - 20.58 20.43 20.71 

Scenario 5  20.54 0.09 20.49 - 20.60 20.43 20.71 

Scenario 6  20.50 0.10 20.44 - 20.56 20.43 20.71 

Scenario 7  20.529 0.069 20.489 - 20.569 20.429 20.571 

Pick_St_2: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  1.3 2.8 -0.4 - 2.9 0.0 8.3 

Scenario 2  11.8 0.8 11.4 - 12.3 10.5 13.5 

Scenario 3  17.5 0.8 17.0 - 18.0 16.3 18.6 

Scenario 4  20.414 0.045 20.388 - 20.440 20.286 20.429 

Scenario 5  20.39 0.10 20.33 - 20.44 20.29 20.57 

Scenario 6  20.37 0.12 20.30 - 20.44 20.14 20.57 

Scenario 7  20.30 0.11 20.24 - 20.36 20.14 20.43 

Pick_St_3: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  11.8 1.1 11.1 - 12.5 9.6 13.5 

Scenario 3  17.1 1.0 16.5 - 17.7 15.4 18.6 

Scenario 4  20.929 0.075 20.885 - 20.972 20.857 21.000 

Scenario 5  20.971 0.060 20.937 - 21.006 20.857 21.000 
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Scenario 6  20.83 0.11 20.76 - 20.89 20.71 21.00 

Scenario 7  20.80 0.10 20.74 - 20.86 20.71 21.00 

Pick_St_4: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  11.60 0.59 11.26 - 11.94 10.51 12.40 

Scenario 3  16.32 0.42 16.08 - 16.56 15.39 16.95 

Scenario 4  20.44 0.08 20.40 - 20.49 20.29 20.57 

Scenario 5  20.34 0.12 20.27 - 20.41 20.14 20.57 

Scenario 6  15.86 0.35 15.65 - 16.06 15.29 16.43 

Scenario 7  7.07 0.30 6.90 - 7.24 6.57 7.43 

Pick_St_5: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%) Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  10.7 1.1 10.0 - 11.3 9.0 12.0 

Scenario 3  15.9 0.8 15.5 - 16.3 15.0 17.1 

Scenario 4  20.70 0.16 20.61 - 20.79 20.43 20.86 

Scenario 5  6.23 0.38 6.01 - 6.45 5.71 6.86 

Scenario 6  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7  0.00 0.00 0.00 - 0.00 0.00 0.00 

Pick_St_1: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  91.4 1.5 90.5 - 92.3 89.3 93.9 

Scenario 2  101.6 1.2 100.9 - 102.2 99.2 103.0 

Scenario 3  107.46 0.55 107.14 - 107.78 106.45 108.14 

Scenario 4  111.414 0.045 111.388 - 111.440 111.286 111.429 

Scenario 5  111.400 0.060 111.365 - 111.435 111.286 111.429 

Scenario 6  111.400 0.060 111.365 - 111.435 111.286 111.429 

Scenario 7  111.414 0.045 111.388 - 111.440 111.286 111.429 

Pick_St_2: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  87.8 1.8 86.8 - 88.9 84.8 90.3 

Scenario 2  97.9 1.2 97.2 - 98.6 96.2 99.3 

Scenario 3  105.28 0.55 104.96 - 105.60 104.26 105.97 

Scenario 4  110.64 0.10 110.58 - 110.70 110.57 110.86 

Scenario 5  110.586 0.045 110.560 - 110.612 110.571 110.714 

Scenario 6  110.47 0.10 110.42 - 110.53 110.29 110.57 

Scenario 7  110.37 0.14 110.29 - 110.45 110.29 110.71 

Pick_St_3: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  
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Scenario 1  79.5 2.2 78.2 - 80.8 76.8 83.3 

Scenario 2  94.6 1.1 94.0 - 95.3 93.5 96.7 

Scenario 3  105.4 0.9 104.9 - 105.9 103.6 106.3 

Scenario 4  113.69 0.11 113.62 - 113.75 113.57 113.86 

Scenario 5  113.56 0.11 113.50 - 113.62 113.43 113.71 

Scenario 6  113.29 0.13 113.21 - 113.36 113.00 113.43 

Scenario 7  112.93 0.19 112.82 - 113.04 112.57 113.14 

Pick_St_4: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  67.6 1.9 66.5 - 68.8 64.0 70.8 

Scenario 2  86.7 1.8 85.7 - 87.8 84.2 90.4 

Scenario 3  99.6 0.9 99.1 - 100.1 98.4 100.8 

Scenario 4  110.91 0.10 110.86 - 110.97 110.71 111.00 

Scenario 5  110.47 0.10 110.42 - 110.53 110.29 110.57 

Scenario 6  86.6 1.6 85.7 - 87.6 83.9 88.6 

Scenario 7  39.7 1.6 38.7 - 40.6 36.4 41.6 

Pick_St_5: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  58.8 2.2 57.6 - 60.1 54.5 62.5 

Scenario 2  81.0 1.5 80.1 - 81.8 79.4 84.1 

Scenario 3  97.4 1.8 96.3 - 98.4 94.4 99.9 

Scenario 4  112.3 1.0 111.7 - 112.9 110.3 113.4 

Scenario 5  35.0 2.0 33.8 - 36.2 32.0 38.3 

Scenario 6  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7  0.00 0.00 0.00 - 0.00 0.00 0.00 

Buffer Content  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 2  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 3  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 4  7.3 0.9 6.8 - 7.8 6.0 9.0 

Scenario 5  5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 6  4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 7  4.00 0.00 4.00 - 4.00 4.00 4.00 

 

4.1.1.5.3.2   15 ǡǭǯǩǪǳǡ ǪǡǳǡǲǳǧǬǡǳǡ 
Pick_St_1: Cartons/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 
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Scenario 3  3.3 1.3 2.5 - 4.0 1.5 5.7 

Scenario 4  12.7 0.9 12.2 - 13.2 11.2 13.8 

Scenario 5  17.37 0.14 17.29 - 17.45 17.14 17.57 

Scenario 6  17.47 0.15 17.38 - 17.56 17.29 17.71 

Scenario 7  17.23 0.12 17.16 - 17.30 17.00 17.43 

Pick_St_2: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  2.7 1.7 1.7 - 3.7 0.0 4.6 

Scenario 4  12.3 0.8 11.9 - 12.8 10.8 13.2 

Scenario 5  17.06 0.18 16.95 - 17.16 16.71 17.29 

Scenario 6  17.03 0.20 16.91 - 17.14 16.71 17.29 

Scenario 7  17.03 0.16 16.93 - 17.12 16.71 17.29 

Pick_St_3: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  2.7 1.5 1.8 - 3.6 0.0 4.4 

Scenario 4  12.1 1.0 11.5 - 12.7 10.9 14.4 

Scenario 5  17.03 0.21 16.91 - 17.15 16.71 17.43 

Scenario 6  16.97 0.23 16.84 - 17.11 16.71 17.29 

Scenario 7  16.91 0.17 16.82 - 17.01 16.57 17.14 

Pick_St_4: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.73 0.77 0.28 - 1.17 0.00 1.52 

Scenario 4  11.4 0.9 10.9 - 11.9 10.3 13.2 

Scenario 5  16.60 0.18 16.50 - 16.70 16.29 16.86 

Scenario  6 16.57 0.16 16.48 - 16.67 16.29 16.86 

Scenario 7  14.60 0.33 14.41 - 14.79 14.14 15.14 

Pick_St_5: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.16 0.50 -0.13 - 0.44 0.00 1.57 

Scenario 4  11.6 1.0 11.0 - 12.2 9.8 12.9 

Scenario 5  16.83 0.35 16.63 - 17.03 16.14 17.14 

Scenario 6  5.84 0.43 5.59 - 6.09 5.14 6.57 

Scenario 7  0.00 0.00 0.00 - 0.00 0.00 0.00 
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Pick_St_1: Totes/hour  

 

 Mean  St. Dev.  Confidence Interval (90%)  Min Max  

Scenario 1  81.24 0.61 80.89 - 81.60 80.29 81.99 

Scenario 2  88.3 1.3 87.6 - 89.1 86.2 90.3 

Scenario 3  92.5 1.0 91.9 - 93.1 91.1 93.4 

Scenario 4  96.19 0.49 95.90 - 96.47 95.19 97.10 

Scenario 5  98.01 0.22 97.89 - 98.14 97.71 98.43 

Scenario 6  98.01 0.18 97.91 - 98.12 97.86 98.29 

Scenario 7  98.07 0.14 97.99 - 98.15 97.86 98.29 

Pick_St_2: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  75.8 1.9 74.7 - 76.9 72.3 77.7 

Scenario 2  84.6 0.8 84.1 - 85.0 83.5 85.6 

Scenario 3  89.2 1.2 88.6 - 89.9 87.6 91.2 

Scenario 4  93.25 0.43 93.00 - 93.50 92.42 93.90 

Scenario 5  96.10 0.20 95.98 - 96.22 95.86 96.57 

Scenario 6  96.20 0.24 96.06 - 96.34 95.86 96.57 

Scenario 7  95.99 0.16 95.89 - 96.08 95.57 96.14 

Pick_St_3: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  66.3 1.8 65.2 - 67.3 63.1 68.1 

Scenario 2  78.5 1.6 77.5 - 79.4 75.4 81.0 

Scenario 3  85.3 0.7 84.9 - 85.8 84.2 86.7 

Scenario 4  91.7 0.7 91.3 - 92.2 90.2 92.6 

Scenario 5  96.17 0.29 96.00 - 96.34 95.71 96.57 

Scenario 6  95.96 0.18 95.85 - 96.06 95.57 96.14 

Scenario 7  95.94 0.29 95.78 - 96.11 95.57 96.43 

Pick_St_4: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  58.1 1.7 57.1 - 59.0 54.5 60.4 

Scenario 2  70.9 1.7 69.9 - 71.9 67.5 72.9 

Scenario 3  79.5 1.1 78.9 - 80.1 78.0 80.8 

Scenario 4  88.0 0.9 87.5 - 88.5 86.8 89.3 

Scenario 5  94.26 0.23 94.12 - 94.39 94.00 94.57 

Scenario 6  93.99 0.31 93.80 - 94.17 93.57 94.57 

Scenario 7  83.5 1.5 82.6 - 84.3 81.3 85.7 

Pick_St_5: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  49.4 1.3 48.7 - 50.2 47.3 51.8 

Scenario 2  65.6 2.2 64.3 - 66.9 60.7 69.0 
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Scenario 3  77.3 1.0 76.7 - 77.8 75.3 79.0 

Scenario 4  87.8 1.2 87.1 - 88.5 85.5 88.9 

Scenario 5  95.1 1.6 94.2 - 96.0 92.3 96.7 

Scenario 6  36.4 2.1 35.2 - 37.6 33.6 39.4 

Scenario 7  0.00 0.00 0.00 - 0.00 0.00 0.00 

Buffer Content  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 2  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 3  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 4  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 5  6.3 0.7 5.9 - 6.7 5.0 7.0 

Scenario 6  5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 7  4.00 0.00 4.00 - 4.00 4.00 4.00 

 

4.1.1.5.3.3   30 ǡǭǯǩǪǳǡ ǪǡǳǡǲǳǧǬǡǳǡ 
Pick_St_1: Cartons/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4  7.2 2.4 5.8 - 8.6 3.8 10.6 

Scenario 5  16.20 0.19 16.09 - 16.31 15.86 16.57 

Scenario 6  16.21 0.30 16.04 - 16.39 15.71 16.57 

Scenario 7  16.24 0.27 16.09 - 16.40 15.71 16.71 

Pick_St_2: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4  7.0 1.9 5.9 - 8.1 4.1 9.2 

Scenario 5  16.11 0.22 15.99 - 16.24 15.71 16.43 

Scenario 6  16.03 0.27 15.87 - 16.18 15.71 16.57 

Scenario 7  16.04 0.21 15.92 - 16.17 15.71 16.29 

Pick_St_3: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4  5.9 1.9 4.7 - 7.0 3.0 8.8 

Scenario 5  15.87 0.28 15.71 - 16.03 15.43 16.29 



ǰǡǱǡǱǳǧǬǡ 
 

ǲȄȊǾȃȀ 244 | 261 

 

Scenario 6  15.89 0.15 15.80 - 15.97 15.57 16.00 

Scenario 7  15.83 0.30 15.65 - 16.00 15.29 16.29 

Pick_St_4: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4  5.2 2.3 3.9 - 6.6 2.9 8.6 

Scenario 5  15.57 0.34 15.38 - 15.77 15.14 16.14 

Scenario 6  15.60 0.13 15.52 - 15.68 15.43 15.86 

Scenario 7  13.71 0.30 13.54 - 13.89 13.29 14.14 

Pick_St_5: Cartons/hour:  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 3  0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 4  5.0 2.4 3.6 - 6.3 0.8 8.5 

Scenario 5  15.96 0.23 15.82 - 16.09 15.43 16.29 

Scenario 6  4.84 0.38 4.62 - 5.06 4.57 5.86 

Scenario 7  0.00 0.00 0.00 - 0.00 0.00 0.00 

Pick_St_1: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  80.3 1.5 79.5 - 81.2 78.4 82.8 

Scenario 2  87.7 0.6 87.4 - 88.1 86.6 88.7 

Scenario 3  91.8 1.1 91.1 - 92.4 90.3 93.8 

Scenario 4  95.45 0.49 95.17 - 95.74 94.46 96.26 

Scenario 5  97.44 0.14 97.36 - 97.53 97.14 97.57 

Scenario 6  97.53 0.15 97.44 - 97.62 97.14 97.71 

Scenario 7  97.64 0.12 97.57 - 97.71 97.57 97.86 

Pick_St_2: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  74.9 1.4 74.1 - 75.7 72.8 77.5 

Scenario 2  84.2 1.0 83.6 - 84.8 82.6 85.5 

Scenario 3  89.4 0.7 89.0 - 89.8 88.4 91.0 

Scenario 4  93.89 0.40 93.66 - 94.13 93.17 94.44 

Scenario 5  96.60 0.18 96.50 - 96.70 96.43 96.86 

Scenario 6  96.44 0.18 96.34 - 96.55 96.14 96.57 

Scenario 7  96.47 0.14 96.39 - 96.55 96.29 96.71 

Pick_St_3: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  
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Scenario 1  67.2 1.6 66.2 - 68.1 65.0 69.7 

Scenario 2  77.2 0.8 76.8 - 77.7 75.8 78.6 

Scenario 3  85.1 0.8 84.7 - 85.5 84.1 86.7 

Scenario 4  91.0 0.8 90.5 - 91.4 89.7 92.1 

Scenario 5  95.26 0.20 95.14 - 95.37 94.86 95.57 

Scenario 6  95.13 0.25 94.99 - 95.27 94.86 95.71 

Scenario 7  95.06 0.29 94.89 - 95.22 94.57 95.57 

Pick_St_4: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  56.7 1.6 55.8 - 57.6 54.6 59.8 

Scenario 2  69.5 1.3 68.8 - 70.2 67.4 71.7 

Scenario 3  80.2 1.4 79.4 - 81.0 77.9 81.8 

Scenario 4  88.0 0.9 87.5 - 88.6 86.9 89.9 

Scenario 5  93.89 0.19 93.78 - 93.99 93.57 94.14 

Scenario 6  93.37 0.24 93.23 - 93.51 92.86 93.71 

Scenario 7  84.0 1.0 83.4 - 84.6 82.7 85.4 

Pick_St_5: Totes/hour  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  49.5 1.9 48.4 - 50.5 46.9 52.9 

Scenario 2  65.4 1.2 64.7 - 66.2 63.3 66.8 

Scenario 3  77.1 1.1 76.4 - 77.7 75.6 78.7 

Scenario 4  87.5 1.2 86.8 - 88.2 85.8 89.0 

Scenario 5  94.9 0.9 94.4 - 95.4 93.0 95.6 

Scenario 6  37.1 2.3 35.8 - 38.4 33.9 42.0 

Scenario 7  0.00 0.00 0.00 - 0.00 0.00 0.00 

Buffer Content  

 

 Mean  St. Dev. Confidence Interval (90%)  Min Max  

Scenario 1  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 2  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 3  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 4  20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 5  7.7 1.1 7.1 - 8.3 6.0 9.0 

Scenario 6  5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 7  4.00 0.00 4.00 - 4.00 4.00 4.00 

 

4.1.1.5.4 ǯǬǡǤǡ 4 
Experimentation Report  

Number of Scenarios: 28  

Number of Replications Per Scenario: 1 0 

Warmup Time: 0  
 
Pick_St_1: Cartons/hour  
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 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 1.7 2.2 0.4 - 3.0 0.0 4.5 

Scenario 2 12.47 0.48 12.19 - 12.75 11.92 13.71 

Scenario 3 17.91 0.45 17.65 - 18.17 17.08 18.55 

Scenario 4 20.56 0.13 20.48 - 20.63 20.43 20.71 

Scenario 5 20.57 0.07 20.53 - 20.61 20.43 20.71 

Scenario 6 20.514 0.074 20.472 - 20.557 20.429 20.571 

Scenario 7 20.54 0.11 20.48 - 20.61 20.43 20.71 

Scenario 8 0.9 1.8 -0.2 - 1.9 0.0 4.4 

Scenario 9 10.2 5.2 7.2 - 13.3 0.6 15.0 

Scenario 10 15.4 5.0 12.5 - 18.3 1.4 18.2 

Scenario 11 13.2 6.9 9.1 - 17.2 5.0 20.3 

Scenario 12 19.4 3.9 17.1 - 21.7 8.2 20.7 

Scenario 13 20.56 0.11 20.50 - 20.62 20.43 20.71 

Scenario 14 20.543 0.060 20.508 - 20.578 20.429 20.571 

Scenario 15 0.4 1.4 -0.4 - 1.3 0.0 4.5 

Scenario 16 4.3 6.1 0.8 - 7.9 0.0 14.0 

Scenario 17 5.5 5.6 2.2 - 8.7 0.7 13.6 

Scenario 18 9.6 4.6 6.9 - 12.3 1.6 15.9 

Scenario 19 17.5 2.2 16.2 - 18.7 13.7 20.0 

Scenario 20 20.2 0.8 19.7 - 20.7 18.3 20.7 

Scenario 21 20.54 0.11 20.48 - 20.61 20.43 20.71 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 1.9 3.3 -0.1 - 3.8 0.0 10.4 

Scenario 24 7.5 5.4 4.4 - 10.6 0.0 13.4 

Scenario 25 8.4 4.1 6.0 - 10.8 0.0 14.0 

Scenario 26 12.1 2.3 10.7 - 13.4 9.2 15.8 

Scenario 27 13.8 2.9 12.1 - 15.5 8.2 17.9 

Scenario 28 18.1 2.0 17.0 - 19.2 14.8 20.4 

Pick_St_2: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 0.4 1.4 -0.4 - 1.3 0.0 4.5 

Scenario 2 12.7 0.9 12.2 - 13.2 11.9 14.9 

Scenario 3 17.12 0.53 16.81 - 17.43 16.41 18.04 

Scenario 4 20.343 0.074 20.300 - 20.386 20.286 20.429 

Scenario 5 20.37 0.12 20.30 - 20.44 20.14 20.57 

Scenario 6 20.37 0.10 20.31 - 20.43 20.29 20.57 

Scenario 7 20.343 0.074 20.300 - 20.386 20.286 20.429 

Scenario 8 0.4 1.3 -0.4 - 1.2 0.0 4.3 

Scenario 9 10.0 5.1 7.1 - 12.9 0.4 13.6 
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Scenario 10 15.0 4.9 12.2 - 17.9 1.4 18.7 

Scenario 11 13.1 7.0 9.0 - 17.1 4.7 20.0 

Scenario 12 18.8 5.1 15.8 - 21.7 4.1 20.4 

Scenario 13 20.34 0.10 20.28 - 20.40 20.29 20.57 

Scenario 14 20.386 0.069 20.346 - 20.426 20.286 20.429 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 4.7 6.1 1.2 - 8.3 0.0 14.0 

Scenario 17 4.9 4.8 2.1 - 7.7 0.7 12.7 

Scenario 18 9.8 4.6 7.1 - 12.5 1.4 15.2 

Scenario 19 17.2 2.3 15.9 - 18.5 13.7 19.8 

Scenario 20 19.9 0.8 19.4 - 20.4 18.0 20.4 

Scenario 21 20.39 0.10 20.33 - 20.44 20.29 20.57 

Scenario 22 0.5 1.4 -0.4 - 1.3 0.0 4.5 

Scenario 23 1.5 3.3 -0.5 - 3.4 0.0 10.4 

Scenario 24 7.5 4.5 4.9 - 10.2 0.3 12.1 

Scenario 25 10.3 2.5 8.9 - 11.8 5.5 14.0 

Scenario 26 11.2 2.3 9.9 - 12.5 8.4 14.1 

Scenario 27 14.3 2.1 13.0 - 15.5 9.9 17.3 

Scenario 28 18.2 1.8 17.1 - 19.2 15.5 20.6 

Pick_St_3: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 0.4 1.3 -0.3 - 1.2 0.0 4.2 

Scenario 2 12.24 0.35 12.03 - 12.44 11.42 12.61 

Scenario 3 17.51 0.60 17.16 - 17.86 16.60 18.34 

Scenario 4 20.97 0.09 20.92 - 21.02 20.86 21.14 

Scenario 5 20.94 0.12 20.87 - 21.01 20.71 21.14 

Scenario 6 20.90 0.10 20.84 - 20.96 20.71 21.00 

Scenario 7 20.83 0.09 20.78 - 20.88 20.71 21.00 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 9.7 5.0 6.9 - 12.6 0.4 13.6 

Scenario 10 14.7 4.8 11.9 - 17.4 1.4 18.2 

Scenario 11 13.2 7.0 9.2 - 17.3 4.9 20.5 

Scenario 12 19.3 5.3 16.2 - 22.4 4.1 21.1 

Scenario 13 20.89 0.11 20.82 - 20.95 20.71 21.00 

Scenario 14 20.91 0.12 20.84 - 20.98 20.71 21.14 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 3.7 5.9 0.2 - 7.1 0.0 14.0 

Scenario 17 4.4 5.0 1.5 - 7.3 0.0 12.7 

Scenario 18 9.1 4.4 6.5 - 11.6 1.4 15.2 

Scenario 19 17.3 2.6 15.8 - 18.8 12.3 20.4 

Scenario 20 20.66 0.62 20.30 - 21.02 19.45 21.14 

Scenario 21 20.91 0.14 20.83 - 20.99 20.71 21.14 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 
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Scenario 23 0.4 1.1 -0.2 - 1.0 0.0 3.5 

Scenario 24 5.7 5.5 2.5 - 8.8 0.0 13.4 

Scenario 25 7.6 4.7 4.9 - 10.4 0.0 14.0 

Scenario 26 11.3 2.2 10.0 - 12.5 7.4 14.9 

Scenario 27 13.3 2.9 11.6 - 15.0 8.2 17.9 

Scenario 28 18.7 1.8 17.7 - 19.8 16.2 21.1 

Pick_St_4: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2 12.0 0.7 11.6 - 12.4 10.1 12.6 

Scenario 3 16.1 0.7 15.7 - 16.5 14.6 17.0 

Scenario 4 20.44 0.11 20.38 - 20.50 20.29 20.57 

Scenario 5 20.31 0.09 20.26 - 20.37 20.14 20.43 

Scenario 6 15.96 0.28 15.80 - 16.12 15.57 16.57 

Scenario 7 7.00 0.39 6.77 - 7.23 6.43 7.57 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 10.0 5.0 7.1 - 12.9 0.3 12.7 

Scenario 10 13.7 4.4 11.1 - 16.2 1.4 16.5 

Scenario 11 12.8 6.8 8.8 - 16.7 4.7 20.1 

Scenario 12 18 6 15 - 22 0 21 

Scenario 13 20.34 0.14 20.26 - 20.42 20.14 20.57 

Scenario 14 15.23 0.59 14.89 - 15.57 14.43 16.29 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 2.8 4.5 0.2 - 5.4 0.0 10.5 

Scenario 17 3.5 4.3 1.0 - 6.0 0.0 12.3 

Scenario 18 8.2 4.1 5.8 - 10.6 1.4 14.7 

Scenario 19 16.5 2.7 14.9 - 18.1 11.0 19.8 

Scenario 20 20.1 0.9 19.5 - 20.6 18.0 20.6 

Scenario 21 20.37 0.10 20.31 - 20.43 20.29 20.57 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 0.3 1.1 -0.3 - 1.0 0.0 3.5 

Scenario 24 3.7 4.2 1.2 - 6.1 0.0 10.5 

Scenario 25 6.5 5.1 3.5 - 9.4 0.0 10.9 

Scenario 26 9.4 2.4 7.9 - 10.8 6.3 12.6 

Scenario 27 11.9 3.6 9.9 - 14.0 6.9 16.7 

Scenario 28 17.5 2.6 16.0 - 19.0 12.3 20.4 

Pick_St_5: Cartons/hour:  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 2 10.5 1.5 9.6 - 11.4 7.3 12.4 

Scenario 3 15.6 0.9 15.2 - 16.1 14.1 16.4 

Scenario 4 20.69 0.19 20.58 - 20.79 20.43 21.00 

Scenario 5 6.21 0.30 6.04 - 6.39 5.86 6.71 
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Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 8.6 4.7 5.9 - 11.3 0.0 12.7 

Scenario 10 12.8 4.2 10.4 - 15.2 1.3 15.6 

Scenario 11 12.8 6.8 8.8 - 16.7 4.6 20.0 

Scenario 12 16.8 5.9 13.4 - 20.3 0.0 19.7 

Scenario 13 7.53 0.56 7.20 - 7.86 6.57 8.43 

Scenario 14 3.99 0.33 3.80 - 4.17 3.57 4.57 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 2.8 5.1 -0.2 - 5.7 0.0 14.0 

Scenario 17 1.1 1.5 0.2 - 2.0 0.0 4.9 

Scenario 18 7.3 3.9 5.1 - 9.6 1.4 12.6 

Scenario 19 16.1 3.2 14.3 - 18.0 9.6 19.6 

Scenario 20 20.2 1.1 19.6 - 20.9 18.0 20.9 

Scenario 21 17.2 0.7 16.8 - 17.6 16.0 18.1 

Scenario 22 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 23 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 24 0.8 1.7 -0.2 - 1.8 0.0 5.2 

Scenario 25 5.1 4.5 2.5 - 7.7 0.0 10.3 

Scenario 26 8.0 3.2 6.1 - 9.9 2.1 13.2 

Scenario 27 11.1 3.9 8.8 - 13.3 6.6 15.9 

Scenario 28 17.4 2.8 15.8 - 19.0 12.3 20.9 

Pick_St_1: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 91.9 1.5 91.0 - 92.7 89.5 94.0 

Scenario 2 100.8 0.7 100.4 - 101.2 99.7 102.1 

Scenario 3 107.45 0.46 107.18 - 107.72 106.61 108.10 

Scenario 4 111.457 0.060 111.422 - 111.492 111.429 111.571 

Scenario 5 111.386 0.069 111.346 - 111.426 111.286 111.429 

Scenario 6 111.41 0.08 111.37 - 111.46 111.29 111.57 

Scenario 7 111.371 0.074 111.329 - 111.414 111.286 111.429 

Scenario 8 91.7 1.7 90.7 - 92.7 89.3 93.6 

Scenario 9 81 40 57 - 104 4 101 

Scenario 10 97 31 79 - 114 10 107 

Scenario 11 73 38 51 - 95 28 111 

Scenario 12 106 17 96 - 116 58 111 

Scenario 13 111.443 0.045 111.417 - 111.469 111.429 111.571 

Scenario 14 111.41 0.08 111.37 - 111.46 111.29 111.57 

Scenario 15 66 35 46 - 86 2 90 

Scenario 16 59 40 35 - 82 3 101 

Scenario 17 44 39 21 - 66 5 89 

Scenario 18 72 33 53 - 91 10 99 
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Scenario 19 101 7 97 - 105 86 109 

Scenario 20 109.8 3.3 107.9 - 111.7 102.4 111.4 

Scenario 21 111.43 0.00 111.43 - 111.43 111.43 111.43 

Scenario 22 35 42 10 - 60 2 92 

Scenario 23 46 38 24 - 68 3 94 

Scenario 24 67 34 47 - 86 4 89 

Scenario 25 76 11 70 - 82 58 90 

Scenario 26 85 8 80 - 89 71 94 

Scenario 27 87 9 82 - 93 74 101 

Scenario 28 101 8 97 - 106 87 111 

Pick_St_2: Totes/hour  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 88.0 2.5 86.5 - 89.4 85.1 91.9 

Scenario 2 97.3 0.9 96.8 - 97.8 95.8 98.3 

Scenario 3 105.59 0.39 105.36 - 105.82 104.85 106.17 

Scenario 4 110.63 0.12 110.56 - 110.70 110.43 110.86 

Scenario 5 110.57 0.10 110.52 - 110.63 110.43 110.71 

Scenario 6 110.471 0.069 110.431 - 110.511 110.429 110.571 

Scenario 7 110.43 0.07 110.39 - 110.47 110.29 110.57 

Scenario 8 87.3 2.5 85.8 - 88.7 84.4 91.6 

Scenario 9 78 39 56 - 101 4 98 

Scenario 10 94 30 77 - 112 9 105 

Scenario 11 72 38 50 - 94 27 110 

Scenario 12 105 18 94 - 115 53 111 

Scenario 13 110.514 0.074 110.472 - 110.557 110.429 110.571 

Scenario 14 110.400 0.060 110.365 - 110.435 110.286 110.429 

Scenario 15 64 34 44 - 84 2 90 

Scenario 16 57 39 34 - 79 2 97 

Scenario 17 42 37 20 - 63 5 84 

Scenario 18 72 33 53 - 91 10 99 

Scenario 19 99 8 95 - 104 84 108 

Scenario 20 108.8 3.2 106.9 - 110.7 101.6 110.4 

Scenario 21 110.40 0.15 110.31 - 110.49 110.14 110.57 

Scenario 22 33 40 10 - 56 2 86 

Scenario 23 45 37 24 - 67 3 91 

Scenario 24 65 33 47 - 84 4 89 

Scenario 25 78.6 6.0 75.1 - 82.1 68.2 87.1 

Scenario 26 81 8 76 - 85 67 91 

Scenario 27 88 7 84 - 92 76 98 

Scenario 28 101 7 97 - 105 90 110 

Pick_St_3: Totes/hour  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 80.2 1.0 79.6 - 80.8 78.8 82.0 
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Scenario 2 93.6 1.2 92.9 - 94.4 92.2 95.9 

Scenario 3 105.68 0.43 105.44 - 105.93 104.85 106.25 

Scenario 4 113.70 0.11 113.64 - 113.76 113.57 113.86 

Scenario 5 113.514 0.074 113.472 - 113.557 113.429 113.571 

Scenario 6 113.29 0.10 113.23 - 113.34 113.14 113.43 

Scenario 7 113.03 0.11 112.96 - 113.09 112.86 113.29 

Scenario 8 80.2 2.3 78.9 - 81.5 76.2 85.4 

Scenario 9 75 38 54 - 97 4 97 

Scenario 10 94 30 77 - 111 9 106 

Scenario 11 74 39 51 - 96 28 113 

Scenario 12 107 22 94 - 119 45 114 

Scenario 13 113.47 0.18 113.37 - 113.58 113.14 113.71 

Scenario 14 113.37 0.22 113.25 - 113.50 112.86 113.57 

Scenario 15 57 30 39 - 74 2 81 

Scenario 16 54 37 32 - 75 2 94 

Scenario 17 40 36 20 - 61 5 81 

Scenario 18 69 31 50 - 87 9 99 

Scenario 19 101 8 97 - 106 85 111 

Scenario 20 112.4 2.9 110.7 - 114.1 106.0 114.0 

Scenario 21 113.63 0.15 113.54 - 113.72 113.43 113.86 

Scenario 22 30 38 9 - 52 2 82 

Scenario 23 41 33 21 - 60 3 84 

Scenario 24 58 30 41 - 76 3 83 

Scenario 25 71 13 63 - 79 47 89 

Scenario 26 79 10 73 - 86 63 94 

Scenario 27 86 11 79 - 92 63 100 

Scenario 28 103 8 99 - 108 92 114 

Pick_St_4: Totes/hour  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 68.9 2.0 67.7 - 70.1 66.3 71.9 

Scenario 2 84.8 1.2 84.1 - 85.6 83.2 86.8 

Scenario 3 100.0 0.7 99.6 - 100.4 98.6 100.7 

Scenario 4 110.83 0.13 110.75 - 110.90 110.57 111.00 

Scenario 5 110.41 0.18 110.31 - 110.52 110.00 110.71 

Scenario 6 86.9 1.7 85.9 - 87.8 84.4 90.1 

Scenario 7 39.3 2.1 38.0 - 40.5 36.4 42.4 

Scenario 8 69.6 3.4 67.7 - 71.6 66.5 75.0 

Scenario 9 69 34 49 - 89 4 87 

Scenario 10 88 28 72 - 104 9 99 

Scenario 11 71 38 49 - 93 26 110 

Scenario 12 103 24 89 - 117 35 111 

Scenario 13 110.27 0.40 110.04 - 110.50 109.43 110.71 

Scenario 14 82.9 3.1 81.1 - 84.7 78.9 88.3 
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Scenario 15 50 27 34 - 66 2 72 

Scenario 16 47 34 28 - 67 2 89 

Scenario 17 36 32 17 - 54 4 74 

Scenario 18 61 28 45 - 77 9 89 

Scenario 19 96 11 90 - 102 74 108 

Scenario 20 109.0 4.0 106.7 - 111.3 100.5 111.1 

Scenario 21 110.51 0.20 110.40 - 110.63 110.14 110.86 

Scenario 22 25 31 7 - 43 1 72 

Scenario 23 36 30 19 - 54 2 80 

Scenario 24 50 26 35 - 65 3 73 

Scenario 25 60 15 51 - 69 35 81 

Scenario 26 70 10 64 - 75 55 81 

Scenario 27 77 14 69 - 85 53 95 

Scenario 28 98 11 92 - 105 77 111 

Pick_St_5: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 58.9 1.7 58.0 - 59.9 56.9 62.6 

Scenario 2 79.0 1.7 78.0 - 79.9 76.7 82.2 

Scenario 3 98.0 1.5 97.1 - 98.9 94.4 99.7 

Scenario 4 112.2 0.7 111.8 - 112.6 110.9 113.3 

Scenario 5 35.0 1.6 34.1 - 35.9 32.9 37.6 

Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 62.1 3.4 60.1 - 64.1 57.7 68.3 

Scenario 9 64 33 46 - 83 3 84 

Scenario 10 85 27 69 - 101 8 96 

Scenario 11 71 38 49 - 93 26 110 

Scenario 12 93 28 76 - 109 12 106 

Scenario 13 41.8 2.9 40.1 - 43.4 37.4 45.9 

Scenario 14 23.0 1.7 22.0 - 24.0 20.7 26.1 

Scenario 15 39 26 24 - 55 1 70 

Scenario 16 37 33 18 - 56 1 84 

Scenario 17 28 25 14 - 43 4 61 

Scenario 18 54 26 39 - 69 8 86 

Scenario 19 93 14 85 - 101 66 109 

Scenario 20 110.1 5.4 106.9 - 113.2 98.7 113.3 

Scenario 21 93.5 3.9 91.3 - 95.8 86.4 98.4 

Scenario 22 20 25 5 - 34 1 63 

Scenario 23 23 21 11 - 36 1 63 

Scenario 24 37 21 25 - 50 2 63 

Scenario 25 51 15 42 - 60 23 70 

Scenario 26 62 11 55 - 68 46 79 

Scenario 27 72 16 63 - 81 48 92 
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Scenario 28 98 12 91 - 105 79 114 

Buffer Content  

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 2 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 3 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 4 7.7 0.9 7.2 - 8.2 6.0 9.0 

Scenario 5 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 6 4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 7 4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 8 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 9 18.7 3.5 16.7 - 20.7 9.0 20.0 

Scenario 10 19.2 2.5 17.7 - 20.7 12.0 20.0 

Scenario 11 15.4 5.2 12.4 - 18.4 9.0 20.0 

Scenario 12 7.8 2.5 6.4 - 9.2 1.0 9.0 

Scenario 13 7.1 1.2 6.4 - 7.8 6.0 9.0 

Scenario 14 6.4 1.0 5.8 - 7.0 6.0 9.0 

Scenario 15 15.6 5.8 12.3 - 18.9 7.0 20.0 

Scenario 16 11.5 8.1 6.8 - 16.2 1.0 20.0 

Scenario 17 9.9 5.0 7.0 - 12.8 1.0 19.0 

Scenario 18 8.90 0.32 8.72 - 9.08 8.00 9.00 

Scenario 19 9.10 0.32 8.92 - 9.28 9.00 10.00 

Scenario 20 9.00 0.00 9.00 - 9.00 9.00 9.00 

Scenario 21 8.80 0.42 8.56 - 9.04 8.00 9.00 

Scenario 22 12.4 6.6 8.6 - 16.2 4.0 20.0 

Scenario 23 8.9 6.2 5.3 - 12.5 1.0 20.0 

Scenario 24 7.6 1.3 6.9 - 8.3 5.0 9.0 

Scenario 25 7.7 1.8 6.7 - 8.7 4.0 9.0 

Scenario 26 8.0 0.9 7.5 - 8.5 7.0 9.0 

Scenario 27 8.0 1.4 7.2 - 8.8 5.0 9.0 

Scenario 28 8.7 0.7 8.3 - 9.1 7.0 9.0 

4.1.1.5.5 ǯǬǡǤǡ 5 
Experimentation Report  

Number of Scenarios:  21 

Number of Replications Per Scenario: 10  

Warmup Time: 0  

 

 
Pick_St_1: Cartons/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 44.6 3.1 42.8 - 46.4 39.0 48.8 

Scenario 2 56.0 1.3 55.3 - 56.8 53.6 57.4 

Scenario 3 61.84 0.48 61.56 - 62.12 61.01 62.69 

Scenario 4 66.56 0.11 66.50 - 66.62 66.43 66.71 
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Scenario 5 66.50 0.10 66.44 - 66.56 66.43 66.71 

Scenario 6 66.53 0.10 66.47 - 66.58 66.43 66.71 

Scenario 7 66.54 0.09 66.49 - 66.60 66.43 66.71 

Scenario 8 1.3 2.1 0.1 - 2.5 0.0 4.3 

Scenario 9 12.1 0.6 11.8 - 12.5 11.1 13.2 

Scenario 10 17.8 0.7 17.4 - 18.3 16.1 18.7 

Scenario 11 20.54 0.09 20.49 - 20.60 20.43 20.71 

Scenario 12 20.529 0.069 20.489 - 20.569 20.429 20.571 

Scenario 13 20.54 0.11 20.48 - 20.61 20.29 20.71 

Scenario 14 20.486 0.074 20.443 - 20.528 20.429 20.571 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 7.8 1.8 6.7 - 8.9 5.0 10.4 

Scenario 17 10.4 0.7 10.0 - 10.8 9.5 12.1 

Scenario 18 13.01 0.11 12.95 - 13.08 12.86 13.14 

Scenario 19 13.00 0.12 12.93 - 13.07 12.86 13.14 

Scenario 20 13.03 0.11 12.96 - 13.09 12.86 13.14 

Scenario 21 13.04 0.10 12.99 - 13.10 12.86 13.14 

 

Pick_St_2: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 42.9 4.1 40.5 - 45.2 38.1 49.2 

Scenario 2 53.7 1.7 52.7 - 54.7 50.8 56.6 

Scenario 3 60.7 0.6 60.4 - 61.1 59.5 61.5 

Scenario 4 66.03 0.09 65.98 - 66.08 65.86 66.14 

Scenario 5 65.99 0.08 65.94 - 66.03 65.86 66.14 

Scenario 6 65.91 0.12 65.84 - 65.98 65.71 66.14 

Scenario 7 65.93 0.14 65.85 - 66.01 65.71 66.14 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 11.70 0.61 11.35 - 12.06 10.71 12.39 

Scenario 10 17.2 0.6 16.9 - 17.6 16.1 18.2 

Scenario 11 20.371 0.074 20.329 - 20.414 20.286 20.429 

Scenario 12 20.41 0.11 20.35 - 20.48 20.29 20.57 

Scenario 13 20.39 0.10 20.33 - 20.44 20.29 20.57 

Scenario 14 20.33 0.12 20.26 - 20.40 20.14 20.57 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 5.9 2.4 4.5 - 7.3 2.5 9.0 

Scenario 17 10.12 0.55 9.80 - 10.44 9.32 10.81 

Scenario 18 12.929 0.075 12.885 - 12.972 12.857 13.000 

Scenario 19 12.93 0.10 12.87 - 12.99 12.86 13.14 

Scenario 20 12.900 0.069 12.860 - 12.940 12.857 13.000 

Scenario 21 12.900 0.069 12.860 - 12.940 12.857 13.000 
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Pick_St_3: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%) Min  Max  

Scenario 1 38.9 2.4 37.5 - 40.3 34.7 42.5 

Scenario 2 51.6 1.0 51.0 - 52.2 49.8 52.9 

Scenario 3 60.92 0.64 60.54 - 61.29 60.02 61.82 

Scenario 4 67.886 0.060 67.851 - 67.921 67.857 68.000 

Scenario 5 67.76 0.10 67.70 - 67.81 67.57 67.86 

Scenario 6 67.643 0.075 67.599 - 67.686 67.571 67.714 

Scenario 7 67.40 0.11 67.33 - 67.47 67.29 67.57 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 11.7 0.9 11.2 - 12.2 9.8 12.9 

Scenario 10 17.3 0.9 16.8 - 17.9 16.1 18.7 

Scenario 11 20.99 0.11 20.92 - 21.05 20.86 21.14 

Scenario 12 20.93 0.10 20.87 - 20.99 20.71 21.00 

Scenario 13 20.87 0.11 20.81 - 20.93 20.71 21.00 

Scenario 14 20.87 0.11 20.81 - 20.93 20.71 21.00 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 5.5 2.9 3.8 - 7.2 0.0 9.2 

Scenario 17 10.11 0.55 9.79 - 10.43 9.21 10.81 

Scenario 18 13.30 0.08 13.25 - 13.35 13.14 13.43 

Scenario 19 13.29 0.10 13.23 - 13.34 13.14 13.43 

Scenario 20 13.229 0.074 13.186 - 13.271 13.143 13.286 

Scenario 21 13.21 0.10 13.16 - 13.27 13.14 13.43 

Pick_St_4: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 29.3 2.7 27.7 - 30.8 26.0 34.5 

Scenario 2 46.3 1.8 45.3 - 47.4 43.4 48.6 

Scenario 3 57.4 0.8 57.0 - 57.9 55.9 59.2 

Scenario 4 66.13 0.11 66.07 - 66.19 66.00 66.29 

Scenario 5 65.91 0.10 65.86 - 65.97 65.71 66.00 

Scenario 6 51.3 1.2 50.5 - 52.0 49.3 52.6 

Scenario 7 23.3 1.1 22.7 - 24.0 22.0 25.1 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 11.0 1.5 10.1 - 11.8 7.4 12.4 

Scenario 10 16.5 0.7 16.0 - 16.9 15.0 17.2 

Scenario 11 20.44 0.11 20.38 - 20.50 20.29 20.57 

Scenario 12 20.36 0.12 20.29 - 20.43 20.14 20.57 

Scenario 13 15.71 0.22 15.58 - 15.84 15.43 16.14 

Scenario 14 6.97 0.25 6.83 - 7.12 6.43 7.29 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 2.7 2.5 1.2 - 4.1 0.0 6.2 

Scenario 17 9.7 0.6 9.3 - 10.1 8.3 10.7 
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Scenario 18 12.943 0.074 12.900 - 12.986 12.857 13.000 

Scenario 19 12.914 0.074 12.872 - 12.957 12.857 13.000 

Scenario 20 10.00 0.18 9.90 - 10.10 9.57 10.14 

Scenario 21 4.30 0.13 4.23 - 4.37 4.14 4.43 

Pick_St_5: Cartons/hour:  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 22.7 1.5 21.9 - 23.6 21.6 25.5 

Scenario 2 42.6 2.4 41.2 - 44.0 39.0 45.5 

Scenario 3 56.6 1.4 55.8 - 57.4 54.2 58.8 

Scenario 4 66.7 0.7 66.3 - 67.1 65.4 67.4 

Scenario 5 21.1 1.0 20.5 - 21.7 19.4 23.0 

Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 9 11.0 1.5 10.1 - 11.8 7.3 12.4 

Scenario 10 15.93 0.61 15.58 - 16.29 14.98 16.84 

Scenario 11 20.53 0.24 20.39 - 20.67 20.00 20.86 

Scenario 12 5.97 0.46 5.71 - 6.24 5.29 6.57 

Scenario 13 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 14 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 16 1.3 1.8 0.3 - 2.4 0.0 4.5 

Scenario 17 9.92 0.54 9.61 - 10.23 9.32 10.81 

Scenario 18 13.14 0.15 13.06 - 13.23 13.00 13.43 

Scenario 19 3.93 0.26 3.78 - 4.08 3.57 4.29 

Scenario 20 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 21 0.00 0.00 0.00 - 0.00 0.00 0.00 

Pick_St_1: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 91.8 1.6 90.9 - 92.8 89.5 93.9 

Scenario 2 101.3 0.9 100.7 - 101.8 99.5 102.4 

Scenario 3 107.41 0.30 107.23 - 107.58 106.81 108.00 

Scenario 4 111.414 0.045 111.388 - 111.440 111.286 111.429 

Scenario 5 111.41 0.08 111.37 - 111.46 111.29 111.57 

Scenario 6 111.443 0.045 111.417 - 111.469 111.429 111.571 

Scenario 7 111.41 0.08 111.37 - 111.46 111.29 111.57 

Scenario 8 91.7 1.4 90.9 - 92.5 90.0 94.0 

Scenario 9 101.8 0.6 101.4 - 102.1 100.7 102.8 

Scenario 10 107.42 0.22 107.29 - 107.55 107.15 107.86 

Scenario 11 111.414 0.045 111.388 - 111.440 111.286 111.429 

Scenario 12 111.400 0.060 111.365 - 111.435 111.286 111.429 

Scenario 13 111.400 0.060 111.365 - 111.435 111.286 111.429 
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Scenario 14 111.371 0.074 111.329 - 111.414 111.286 111.429 

Scenario 15 92.8 1.4 92.0 - 93.7 89.8 94.5 

Scenario 16 101.3 0.7 100.9 - 101.7 99.7 102.0 

Scenario 17 107.45 0.41 107.22 - 107.69 106.94 108.10 

Scenario 18 111.43 0.07 111.39 - 111.47 111.29 111.57 

Scenario 19 111.400 0.060 111.365 - 111.435 111.286 111.429 

Scenario 20 111.43 0.10 111.37 - 111.48 111.29 111.57 

Scenario 21 111.371 0.074 111.329 - 111.414 111.286 111.429 

Pick_St_2: Totes/hour  

 

 Mean St. Dev. Confidence Interval (90%)  Min  Max  

Scenario 1 87.0 2.4 85.6 - 88.4 84.2 91.1 

Scenario 2 97.5 1.3 96.7 - 98.2 95.6 99.6 

Scenario 3 105.41 0.40 105.18 - 105.64 104.56 106.08 

Scenario 4 110.61 0.10 110.56 - 110.67 110.43 110.71 

Scenario 5 110.500 0.075 110.456 - 110.544 110.429 110.571 

Scenario 6 110.500 0.075 110.456 - 110.544 110.429 110.571 

Scenario 7 110.39 0.10 110.33 - 110.44 110.29 110.57 

Scenario 8 86.4 1.1 85.8 - 87.1 84.8 88.2 

Scenario 9 97.8 1.1 97.1 - 98.4 96.3 99.4 

Scenario 10 105.31 0.27 105.16 - 105.47 104.87 105.72 

Scenario 11 110.70 0.13 110.63 - 110.77 110.57 110.86 

Scenario 12 110.557 0.045 110.531 - 110.583 110.429 110.571 

Scenario 13 110.50 0.10 110.44 - 110.56 110.29 110.57 

Scenario 14 110.39 0.12 110.32 - 110.45 110.29 110.57 

Scenario 15 87.2 2.1 85.9 - 88.4 84.4 90.2 

Scenario 16 98.0 1.2 97.3 - 98.7 96.6 99.6 

Scenario 17 105.26 0.43 105.01 - 105.51 104.78 105.94 

Scenario 18 110.643 0.075 110.599 - 110.687 110.571 110.714 

Scenario 19 110.56 0.08 110.51 - 110.60 110.43 110.71 

Scenario 20 110.53 0.10 110.47 - 110.58 110.43 110.71 

Scenario 21 110.40 0.11 110.33 - 110.47 110.14 110.57 

Pick_St_3: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 79.6 1.8 78.5 - 80.6 76.0 82.3 

Scenario 2 94.2 1.1 93.5 - 94.8 91.8 95.5 

Scenario 3 105.60 0.49 105.32 - 105.88 104.80 106.32 

Scenario 4 113.67 0.10 113.62 - 113.73 113.57 113.86 

Scenario 5 113.49 0.10 113.43 - 113.54 113.29 113.57 

Scenario 6 113.314 0.060 113.279 - 113.349 113.286 113.429 

Scenario 7 112.97 0.15 112.89 - 113.06 112.71 113.14 

Scenario 8 80.3 1.6 79.3 - 81.2 77.3 82.3 

Scenario 9 94.5 1.1 93.9 - 95.1 92.9 96.4 
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Scenario 10 105.70 0.53 105.39 - 106.00 104.95 106.66 

Scenario 11 113.657 0.074 113.614 - 113.700 113.571 113.714 

Scenario 12 113.500 0.075 113.456 - 113.544 113.429 113.571 

Scenario 13 113.26 0.11 113.19 - 113.32 113.00 113.43 

Scenario 14 113.09 0.14 113.01 - 113.17 112.71 113.14 

Scenario 15 79.7 1.6 78.8 - 80.6 76.4 81.6 

Scenario 16 94.8 1.5 93.9 - 95.6 92.2 97.5 

Scenario 17 105.35 0.63 104.98 - 105.71 104.24 106.24 

Scenario 18 113.657 0.074 113.614 - 113.700 113.571 113.714 

Scenario 19 113.543 0.060 113.508 - 113.578 113.429 113.571 

Scenario 20 113.33 0.10 113.27 - 113.38 113.14 113.43 

Scenario 21 113.06 0.12 112.99 - 113.13 112.86 113.14 

Pick_St_4: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 67.8 1.1 67.1 - 68.4 66.2 69.4 

Scenario 2 86.4 1.5 85.5 - 87.2 84.2 88.3 

Scenario 3 99.82 0.64 99.45 - 100.18 99.07 100.82 

Scenario 4 110.86 0.07 110.82 - 110.90 110.71 111.00 

Scenario 5 110.40 0.15 110.31 - 110.49 110.14 110.57 

Scenario 6 86.0 2.1 84.8 - 87.3 82.7 88.1 

Scenario 7 39.4 1.8 38.4 - 40.5 37.1 42.3 

Scenario 8 66.6 2.2 65.4 - 67.9 63.0 69.3 

Scenario 9 85.8 1.4 85.0 - 86.7 84.0 88.2 

Scenario 10 100.0 0.7 99.5 - 100.4 98.3 101.0 

Scenario 11 110.86 0.12 110.79 - 110.92 110.71 111.00 

Scenario 12 110.36 0.12 110.29 - 110.43 110.14 110.57 

Scenario 13 85.5 1.2 84.8 - 86.2 84.3 88.1 

Scenario 14 38.9 1.1 38.2 - 39.6 36.6 40.6 

Scenario 15 67.9 2.3 66.5 - 69.2 62.9 70.5 

Scenario 16 85.9 1.7 84.9 - 86.9 83.9 89.2 

Scenario 17 99.7 0.8 99.3 - 100.2 98.4 101.1 

Scenario 18 110.84 0.17 110.74 - 110.94 110.43 111.00 

Scenario 19 110.37 0.20 110.25 - 110.49 110.00 110.57 

Scenario 20 86.3 1.6 85.4 - 87.3 83.1 87.9 

Scenario 21 39.2 1.2 38.5 - 39.9 36.7 40.7 

Pick_St_5: Totes/hour  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 58.1 2.1 56.9 - 59.3 53.7 60.6 

Scenario 2 80.3 1.2 79.6 - 81.0 78.6 81.9 

Scenario 3 98.0 1.1 97.4 - 98.6 96.2 99.9 

Scenario 4 111.7 1.1 111.1 - 112.4 109.6 113.1 

Scenario 5 35.6 1.6 34.7 - 36.6 32.9 38.7 
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Scenario 6 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 7 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 8 58.8 2.3 57.4 - 60.1 54.0 61.8 

Scenario 9 80.7 2.3 79.4 - 82.0 76.6 83.8 

Scenario 10 97.6 1.1 97.0 - 98.3 96.1 99.2 

Scenario 11 111.3 1.4 110.5 - 112.2 108.3 112.9 

Scenario 12 34.1 2.3 32.8 - 35.4 30.9 37.4 

Scenario 13 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 14 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 15 59.1 2.2 57.8 - 60.4 57.0 64.0 

Scenario 16 80.9 1.3 80.1 - 81.6 78.8 83.0 

Scenario 17 97.7 1.4 96.9 - 98.5 96.2 99.7 

Scenario 18 112.3 0.8 111.9 - 112.8 111.0 113.6 

Scenario 19 35.5 1.7 34.5 - 36.5 33.3 38.0 

Scenario 20 0.00 0.00 0.00 - 0.00 0.00 0.00 

Scenario 21 0.00 0.00 0.00 - 0.00 0.00 0.00 

Buffer Content  

 

 Mean St. Dev.  Confidence Interval (90%)  Min  Max  

Scenario 1 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 2 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 3 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 4 7.2 0.8 6.7 - 7.7 6.0 8.0 

Scenario 5 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 6 4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 7 4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 8 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 9 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 10 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 11 7.4 1.0 6.8 - 8.0 6.0 9.0 

Scenario 12 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 13 4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 14 4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 15 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 16 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 17 20.00 0.00 20.00 - 20.00 20.00 20.00 

Scenario 18 7.4 0.7 7.0 - 7.8 7.0 9.0 

Scenario 19 5.00 0.00 5.00 - 5.00 5.00 5.00 

Scenario 20 4.00 0.00 4.00 - 4.00 4.00 4.00 

Scenario 21 4.00 0.00 4.00 - 4.00 4.00 4.00 
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