MRP & CRP

1) Determining Gross and Net Requirements

Units Available = Units on Hand - Safety Stock
Total Demand = Known Demand + Forcasted Demand
Available at week 1 = Initial Inventory

Available at week t (where t >= 2): Max{Available(t-1) - Gross Req.{t-1), 0)

Net Req.({t) = Max(Gross Req.(t)- Scheduled Receipts (t) - Available(t), 0)
Order Receipts(t) = Net Req.(t) [applies to lot-for-lot method only]

2) Lot Sizing Techniques

Lot-for-lot - Orders will be placed in the exact order quantities needed.

Lot size (example: 500) - Orders must be places in multiples of 500.

Minimums - Order size must be over the minimum order size required

EOQ - Orders will be placed in quatities that are equal to EOQ, where:
%

E0Q=Q= H

POQ - Order are placed for a certain number of periods that can be

calculated as follows:
Interval = EOQ/ average demand per period

QUALITY CONTROL

2) Constructing Production Plan

Need: - Gross Requirements (Given or Calculated)
- Schedule receipts get added to available {like inventory)
- # Units Available for each Component
- Net Requirement for each Component
- Order Receipts for each period for each Component
- Order Releases for each period for each Component
- Lead time for each step in production

4) Sample Production Chart

Lead
Time

A | Gross Req.
Scheduied Rec.
Available= ____
Net Req.

Order Receipts
Order Releases

B | Gross Req.
Scheduled Rec.
Available= ____
Net Req.

Order Receipts
Order Releases

Control Charts: A Time ordered graph of sample statistics, used to distinguish between common causes (Natural variations/random

F-scove =

1) Attribute Charts: Used when the process characteristic is
counted rather than measured {yuadatoh ve)
P-Chart (% defective): Determines whether the population
proportion of defectives is in control
Variables: p = average percent defectives in a population
p = percent defective in a sample (one)
p = percent defective across all samples
Center Line: p = (total defects in all samples)/(n*m)
UCL: p +2z x SQRTI(B x (1-p))/n]
LCL: p-z x SQRTI(B x (1-p)/n] connct e aconyere

C-Chart (# defective): Determines whether the number of defects
per unit is in control
. i éatnlgh.
Variables: ¢ = average number of defects per unit in a population
€ = average number of defects across all samples
Center Line: T = (total defects in all samples)/(m)
UCL: € + z xSQRT[ ]
LCL: € - z xSQRT[ <]

Other Variables:
m = number of samples taken
n = number of observations per sample
z = z-value based on confidence level
SD = population standard deviation
s = sample standard deviation

A2, D3, D4, K = variables from chart
u.wxoj n"
Sign of problems in all charts:

- Points outside of the upper or fower CL :ié " C ,l, \_f‘ Cl( [
- 5 Points in a row increasing or decraesing i

- 2 Points very close to upper or lower CL U\)\’U@ ' ‘\',\Cﬁn-(l ( () £
- § Points in a row above or below the centerline C kum

- Any pattern present in the data

Natural Variation
occurs within the
control limts,
Abnormal Variation
occurs outside the
control limits.

2 aited variations) and assignable causes (nonrandom variations). Points outside control limits suggests process is out of control.

2) Variables Charts: Based on quality characteristics that are

measurable on continuous scale (au et tatve )

R-Chart (range): Range control charts, monitor the dispersion
majav prabieenS  of a process (is variability in control?)
Variables: R = sample range (one) = Max value - Min Value
R= average of all sample ranges = SUM(R)/m
Center Line: R -> Parameters Unknown ( Meand <o)
K*SD -> Parameters Known

UCL: R x D4 (Para. Unknown)  UCL: (K*SD) x D4 (Para. Known)
LCL: Rx D3 (Para. Unknown)  LCL: (K*SD) x D3 (Para. Known)

x-Chart (mean): mean control charts, monitor the central tendency
VO RS 0f a process. (is process average in control?)
Variables: mu = population mean
X = sample average (one)
X = average of all samples
Center Line: X = SUM( X )/m
UCL: X+ A2xR
LCL: X-A2xR
(Para. Unknown)

A2 =3/(K*SQRT[n )

Centerline =mu At
UCL: mu + 2 x (SD/SQRT(n 1)
LCL: mu -z x (SD/SQRT[n))

(Para. Known)

Process Cabability: A process should be in control and within
specifications before production begins. Measure how well the
process is capable of producing relative to the design tolerances.
A Test for randomness
Cp = tolerance/(6*SD)
=Upper Spec - Lower Spec
6*SD

ALLLURE Y Ay o red tym of 2hemte,
Cp or Cpk > 1-> process can more then satisfy
Cp or Cpk = 1 -> process can satisfy specifications
Cp or Cpk < 1 -> process cannot satisfy

What 7. saShres 7 z =5p€C ™
o

Cpk = MIN[Upper Spec_ x . x- Lower Spec
3D 3°50




INVENTORY CONTROL
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l Fixed Quantity or Fixed Period?

Quantity

| Deterministic or Probabilistic? |

producing inventory?

_ -Asks about
Ordering Producing Stockouts
te ed dq ‘,".&H .
No Are there any teodroaes | Gigeso
uantity discounts?
B gty [EPQ (2)] [Type 1 (3))
] ves
EOQ (5
[EOQ (1 )] L {with quan%y(dis)count)

Deterministic PrOb_abtht'C
-Gives %
Are we ordering or -Mentions

Service Level

Getting through the Tree:
1) Fixed period - orders are placed on
reqular intervals
Fixed quantity - the same size order is
Period placed each time
2) i there is any mention of a service
Tot! ] level or if you see a probability in the
Probabilistic question, (99%, 99.74%, etc) then it
Probabilistic must be probabilistic. If no prob. it
E is deterministic.
“Bjyes o 3) Type 1 question will be worded like:
-Mentions “management wants (o ensure a 99%
Service Level chance of not stocking out”
-Asks about (you either have a stockout of you
do not)
Stockouts
-Giveso
- 55
Type 1 (4)

1) FOQ Model - Deterministic - EOQ s
705 If Coot quan |
E0Q=Q= N"H ¢ % i
Total Cost =TC(Q) = D*C + (D/Q)*S + (Q/2)*H J
= material C + ordering C + holdi'hg c- T
# Orders per year = D/Q Avg Inventory = Q/2
Interval Between Orders (Year) = Q/D e cons Crent
Interval Between Orders (Month) =12 x Q/D wi¥n +m\L
Interval Between Orders (Week) = 52 x Q/D g€+ 0053

i

Interval Between Orders (Days) = 250 x Q/D z =R~ ML 2 = SY - ML
Reorder Point =R=d™*L . 11‘1 ) = o
e A .

4) FOP Model - Probabilistic - EOQ-TYPE 1
GT+L=\ I Gd?*(T-H_)

EOQ=Q=5*-};
Moy iny
S* = My, + Z¥O7) Toget z:
$S=S%- Lr,, 1) Look up service level in Z-table

Ly = d*(T+L)

SS= Z*(GT.,,L)
yrob of SYDACOoUE  tocnplt f*‘“"**""

AT adwouc fueoyi *i7

x

ig@')
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2) FOQ Model - Deterministic - EPQ e AR -
Ilraax RoP - ax

o Total Cost =TC(Q) = D*C + (D/Q)*S + [(p-d)/pI*(Q/2)*H
al ratc = material C + ordering C + holding C

"~ # production runs per year = D/Q
T,=Q/p (‘lf"ﬁ,_g"'”'f’{ riene ‘A"UY"N\ )
Ty = lna/d 116 {-fl}”f\ of doonand)
T = T'l + Tz

Imax = (p'd)*(Q/p)

Average | = |,/2

5) Quantity Discounts

1) Calculate EOQ for each quatity interval

2) If EOQ is above the upper end of the interval, you can ignore
this interval. X

3) If EOQ s in the interval, then Q=E0Q

4) if EOQ is below the lower end of the interval, then Q = lower
end of the interval

5) Calculate the total invertory cost for each value of Q.

6) Select the value of () that has the lowest total inventory cost,

*** You will be using formulas from box #1

Dol P loes Qe ) C R 1S |G ¥] GedawCige | TC
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3) FOQ Model - Probabilistic - EOQ - TYPE1

205

E0Q=Q= H Togetz

R = + 2O} 1) Look up service level in Z-table
23 =R=h TC(Q) = D*C + (D/Q)'S + (Q/2)"H

M = diL IfSLY 0.5 (507), LooK ug
S =2%0)) SL-0.95 a2 t0bl\e

1ifeL<oS, lookup 0.5-5\%

GL= 'GdZ*L

Z-tables and Service Level
5S

1) To convert SL to z,

look up your 5L in the
Z-table  (5-0:%)

2) To convert z to SL, look
up z on the side and

the top of the Z-table ' v
2 3) These are

—~ 1-tailed z-scores

L i R
I Prob of NOT stocking out during lesd Hme-SL_ g
1

Prob ol (Im’,lng out during lead thine = 1 - 51

w2 dodote Mol & scove e,

VARIABLES C = Cost per unit
Q = Order Quantity d = average daily demand
Q*=QatE0Q L =lead time

D = Annual Demand

S = Setup/Ordering Cost

H = Holding Cost per unit per year
TC=Tatal Annual Cost

p = daily production rate

Imax = Maximum inventory level

T, = length of production part of cycle
T, = lengh of demand pan of cycle

Linacvouy - l' SL
“-BTV‘CQ\.UQ__\

z = # of standard dev. for service level
w = demand during lead time

a = standard dev. of lead time

SS = safety stock

R = reorder point

oy= standard dev. per day {week)
py = demand during ¥ and |
o1,.= standard dev, of T and L

5* = maximum invenory level

Ij = inventory level at reorder time
T = time between orders
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