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Production Capacity Formula

Wl gi sl daudd

oo o3 el T 8
Number of Number of Product Count =P S * ﬁ
Minutes Lines/Machines Per Minute

W o (sles 31 ! ]

'
pass ™

~N

Capacity Utilization Actual output e
P Kate = : . X 100 < Joo!
Formula Maximum possible

output /
1
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Calculate Core Capacity Formulas

Basic Capacity Formula Effective Capacity Formula

ol o 5 }

Capacity = Machines x Output Rate Effective Capacity = Design Capacity x

Efficiency Rate o o (slad 5 ! ]

Capacity Utilization Capacity Efficiency '\‘)9‘ S Mb)"

Actual Output Actual Output
. : Efficiency =
Design Capacity Effective Capacity od J,a‘

~
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1. Basic Capacity Formula

The basic capacity formula calculates the maximum output a system can produce under ideal conditions, without any
inefficiencies, downtime, or other limiting factors

Formula:

Capacity = Number of Machines or Workers *x Qutput per Unit Time * Available Time

Example: If you have 5 machines, each producing 20 units per hour, operating for 8 hours per day: ‘»..J?“ qu“é.‘fﬁ

5 x 20 = 8 = 800 units/day

So, under ideal conditicns (no downtime or inefficiencies), your design capacity is 800 units per day.

W g3 (sle 1 !
2. Effective Capacity Formula o leel?.}’ S and

Operations rarely run under perfect conditions. To account for these inefficiencies, we use the effective capacity

formula, which adjusts for factors like downtime or slower speeds: o\g)y“ 6}-3) MB}!

Formula:

Effective Capacity = Design Capacity x Efficiency Rate

If your design capacity is 1000 units per day and your efficiency rate is 85%, then:

1,000 = 0.85 = 850 units/day

The efficiency rate can come from historical performance data or time studies.
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3. Capacity Utilization and Efficiency

To assess how well you're using your resources, two important metrics come into play: Capacity Utilization and
Efficiency.

Utilization = (Actual Output / Design Capacity) * 100%

Efficiency = (Actual Output / Effective Capacity) x 100%

Example: If actual output is 820 units, with design capacity of 1,000 and effective capacity of 850:

- Utilization = 82% KW Y ‘slbs\njj)ﬁ

e Efficiency = 96%

Low utilization indicates unused potential. High utilization may signal overstretched resources or bottlenecks.

KW Yy 3 o
Step 4: Incorporate Variability and Bottlenecks * ? ‘sle‘ﬁ

Real operations face fluctuations in demand, performance, and availability. A realistic capacity model must account for
these variations. . .
. . . | gl 53y by
Start by identifying the bottleneck — the stage in your process that limits overall throughput. According to the Theory

of Constraints (TOC), the capacity of the entire system is constrained by its slowest operation.

Example: If three machines each produce 300, 250, and 200 units per hour, the system’s effective capacity is capped
at 200 units per hour.

Use process mapping or value stream mapping to locate these constraints. Once identified, improve flow through

methods like:

e Line balancing: Redistribute tasks to reduce idle time.

e Buffering: Add small time or material buffers before the bottleneck.

e Parallel processing: Duplicate high-demand steps.
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Step 5: Analyze Capacity Gaps

gl oo dauls

Analyze Capacity Gaps S gi slawaT 4

B e — Forecasted Available
P Yy P — Demand Capacity M?“ ‘sle‘“ﬁ“‘}“‘”'

www.taskford.com

W o (539 5wl y

Once you know your available capacity, compare it with your forecasted demand to determine the capacity gap:

Capacity Gap = Forecasted Demand — Available Capacity

If demand is 200 units per day but your effective capacity is 850, the gap is 50 units.
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Master Production Schedule (MPS) Production Time

Q1 Q2 Q3 Q4 Total | |Product A 2 hrs ol o3 ‘slb&g'i'ﬁ }
Product A 200 185 190 200/ 775| |ProductB 1hr
Product B 100 200 200 300, 800 -\é 33 LS'G-?. 33‘ ;ﬁw‘ ]

bl peplys ) Jgizr Ojge ) e ¢ Jpaze j2 6l 0y sl 5l 050 o) Arale b
S JO IR

gl oo dauls ]

~N

Q1 Q2 Q3 Q4 Total
Product A 400 370 380 400 1550

Product B 100 200 200 300 800
Total 500 570 580 700 2350

< Joo!
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Next, you calculate the total available production hours per quarter:

ol o 5 }

- Months = 3 in a quarter

« Production days = 24 in a month

- Labor hours = 8 in a day o o (slad 5 ! ]

Production hours per quarter = 3 months x 24 days x 8 hours i ey dol
This equation determined that 576 production hours are available per quarter. $9 Sy Wy

~N

< Joo!

D adles L iwd jo ley e had o il cell OV jluds
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Rough Cut Capacity Planning o o3 gl T 8 }

Q1 Q2 Q3 Q4 Total
Product A Labor Hours 400 370 380 400 1550

Product B Labor Hours 100 200 200 300 800 ol o3 sles 351 ! ]
Total 500 570 580 700 2350

Available Labor Hours 576 576 576 576 2304 5 g
Difference 4 124 -46 A3 el

~N

o 450 Cud b5 00eS L fad g0 j0 g o ol Cud b fad g0 o L < Jge!
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Reduce subcontracting. g gl Al ]

Implement temporary layoffs.

Shorten work days or weeks. o slauisT 4 }

Transfer workers to other stations or plants.

W of (sled 31 g
To address overloaded resources, try the following options: 9 Sl Pl ]

Implement overtime. W3yl

Hire more laborers. ~
) Jya‘

Install additional equipment.

Use more workstations.
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