Chapter 4 Pick Preparation

e most costly activity in the warehouse:
picking 50%, receiving 15%, shipping 15%, storage 20%

e just in time, the growth in online shopping ... smaller order
quantities and more frequent deliveries (p.77)

e labour intensive, challenging to automate, difficult to plan

e prone to error, has direct impact on customer service
1. omitting items from the order mIEER
2. sending the wrong item RIER[E
3. sending the wrong number of items &A%

e trade-off : speed, cost and accuracy
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Key Performance Measures for Picking Operations

2012
(2017)

Best in class Median

TABLE 4.1 Bestin class: picking (WERC)

Laggards

Percentage of orders >99.9% 99.5% <98.0%
picked accurately

Percentage of orders >99.05% 95.0% <84.1%
shipped on time and (99.59%) (96.53%)

complete to customer

request; or on time,

in full (OTIF)
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Picking Interrelated Decisions

FIGURE 4.1 Picking interrelationships
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* Voice picking * Slotting

* RF picking * Profiling

* RFID * Product characteristics
* Pick by light Technol ® Space

* Put to light echnology * Pick location size/type

* AS/RS * Stock cover

¢ Handling units
* Totes, bins, cartons
* Pallets

* Goods to picker
* Picker to goods
* Walking distances

* Batch, zone, cluster * Cages

* Paper pick * MHE

* Label picking * Racking

* Training e Carousels

¢ Conveyors
* Automation

* Health and safety
* Ergonomics

Preparation: ABC classification

o HREIMEIFRR] - FREMEFIERHE
e Pareto’s Law or the 80/20 rule. (P.79)
e roughly 80% of effects come from 20% of causes.

e concentrate time and resources on the important 20% or the
‘vital few’. E2AERIGH

e ABC classification can produce an effective warehouse layout.
mERE




Pareto’s Law (Sales) Figure 4.2
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TABLE 4.2 ABC comparison
Sales Number of orders
Product A 10,000 units 4

Product B 1,000 units 200
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Pareto Analysis of Orders and SKU  Figure 4.3
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Double ABC Analysis

e Picking area layout should be based on the number of pick-face
visits ... such as high security items. .81

e combine two factors : volume and frequency
HEEH HRE (5] R

FIGURE 4.4 ABCanalysis: quantity and frequency of sales
(courtesy of ABC Softwork)

High frequency <—— —  Low frequency

Higher sales AA AB AC
CE BA BB BC
Lower sales CA CB cC




FIGURE 4.5 ABC analysis: product value and frequency of sales

SE = inimize ordering costs sually high stock value
’F"% ;‘”:‘ ¥ Minimi deri E{E'_J v Usually high k val
1 f‘?ﬁ Fﬁ 1/ + Have a go(l)_d relationship with |Z¢TEE%$,EH Flj/ lF)ased on f:w nerl"vs ;
your supplier ocus on shorter lead times
1%‘&1 ¥ Minimize product cost price }—LBN\ =] v High risk of obsolescence
¥ Increase sale price == i N: + Spend time on forecasting
%EW B + Increase service level %X%E/EJ + Be careful when ordering
SFES v Spend time on optimization Frequenc v Be close to the customers
E—i/f:t,ﬂ: + Count stock frequently q Y
BEHET
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¥ Usually ‘cheap’ items ¥ Check for obsolescence
¥ Usually low stock value ¥ Usually relative low stock
+ Don’t spend too much time here value per item
+ Increase service level + Use simple arderlng principles
¥ Ordering: big lot sizes + Decrease service level
+ Use Kanban or VMI + Periodic stock counts

different strategies can be introduced for each of the sectors 9
4 b O {11111 [ e s B s e | ;_I_E
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ABC+VED Analysis for Pharmacy
ABC No. of % of Annual VED No. of % of Annual
Analysis  Items items Value Analysis  Items items Value
A 160 11.08 413K Vital 167 10.76 137K
B 338 22.16 118K Essential 706 45.49 329K
C 1054 66.75 59K Desirable 679 43.75 123K
No.of | %of | No.of | %of | No.of | % of No. of | Annual
Items | items | Items | items | Items | items Items | Value
AV 57 3.7 AE 63 4.1 AD 40 2.6 Category | 270 444K
BV 58 3.7 BE 167 | 10.8 |BD 113 7.3 Category Il | 756 131K
CV 52 3.4 CEA476 | 30.7 [NeBEYiRENCEE:] Category Il 526 15K
Ceylan, Z., Bulkan, S., (2017). Drug Inventory Management of a Pharmacy using ABC and VED Analysis,
Eurasian Journal of Health Technology Assessment, Vol. 2, No. 1, 13-18
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Data Analysis for

Warehouse Layout
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TABLE 4.3 ABC analysis using Excel

Product Annual Pick list Weighted

code demand frequency volume

total demand x picking frequency

Weighted Cumulative ABC
percentage weighted category

000
86068 200 20,000 4,000,000
79001 250 {15.000 3,750,000
67553 400 2,000 800,000
12865 600 1,000 600,000
13866 800 500 400,000
13700 1,000 100 100,000
85866 1,000 40 40,000
72333 100 80 8,000
77577 500 10 5,000
77212 1,000 1 1,000

5,850 9,704,000

percentage
41.2 412 A
38.6 79.9 A
8.2 88.1 B
6.2 943 B
41 984 ©
1.0 994 ©
04 99.9 ©
o 999 ¢ total demand
0.1 100.0 o picking frequencyj
0.0 100.0 ©

12

=i

i ln = L s &

2022/10/3



TABLE 4.5 Order analysis: FMCG manufacturer

Noof Noof Noof Unitsper Units per SKU per
orders units SKUs order SKU order

Family group 1 4,783 65,662 29,501 13.7 2.2 6.2
Family group 2 6,955 81,857 34,386 1.8 24 49
Family group 3 1,892 25596 12,165 13.5 2.1 6.4
Family group 4 52 817 110 15.7 74 2.1
Family group 5 2,655 13,654 4,287 5.3 3.2 1.7
Family group 6 12,974 667558 189,898 515 E15 14.6
Family group 7 6,067 112,218 55,704 185 2.0 9.2
Family group 8 949 1,690,870 40,135 1,676.4 39.6 42.3
(P.86)
Family group 9 62 23,459 643 3784 36.5 104
Overall 36,289 2,681,581 366,829 711 70 10.1

Cube per order index (COI)

the ratio of a product line’s space requirement at the pick
face to the number of picks per day. L ES32#E/RE R

The lower the COI, the better the space utilization of the
product. It should be placed nearer to the despatch bay.

B2C: small cube orders = roll cage or trolley LI#ERRZRE

B2B: larger cube orders = pallet trucks or pallet jacks. Dtz %
BAIRE
14

=i

b M e T B

2022/10/3



Cube Movement Distribution

e Decide on the most appropriate storage mode.

FIGURE 4.7 Product cube picked and despatched per month

% of total lines
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suggests bin,
shelf, flow rack,
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Data Analysis for Slotting

e Calculates the optimum location for products.

e Take into account value, cube, weight, crushability, and
seasonality.

e Placing fast moving products close to despatch.

e Very fast-moving lines will require multiple faces to avoid a
bottleneck at a single location pick face HFEI

e Place items that frequently ship together next to each other.
(bolts and nuts)

e Goalisto reduce travel time.

1-F
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TABLE 4.6 Example of pick-face analysis
Product Units Equivalent Average Cartons Minimum
code picked carton pick number of per flow number of
per day visits to pick rack locations
face per day location l

989533 886.1 1.1 13.3 6 2

989133 942.3 10.5 16.2 6 2

881043 522.2 8.7 6.4 6 2

978003 5,804.3 73 14.4 6 2
the idea ... limit

989333 309.8 6.2 13.4 6 2
the number of

881033 4057 5.8 43 6 2 replenishments
that take place

881063 141.8 4.7 3.7 6 1 during a day.

989122 554.1 3.7 12.0 6 1

812833 158.8 gi5) 1.6 6 1

989144 194.6 3.2 8.8 6 1

989322 2777 3.1 9.1 6 1
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Demand Correlation Analysis
SISiReR SR BEIETIE
189124 189-2-1 58
49321 493-2-8 45
007+-3-3 007-3-2 36
119t2H1 119-2-7 30
999-1-8 999-1-6 22
207H4-2 207-4-24 15
662-1-9 662-1-1 12
339r7+-4 879-2-8 9
112:3t8 112-3-4 ) 6
T ARATFR T \ Be Table 4.4
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Preparation: Order Analysis

e How many different product codes make up an order? (B2B vs.
B2C) Y BIRHNEF

e How many pick locations we will visit for each order?

e Which pick method to use ?

e How much space to allocate ?

SII]RAE :

PARALLEL

e Where and how to store the product?

@

_\§

FIGURE 4.6 FMCG manufacturer: order analysis (p.87)
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Number of order lines Family group 6

With such a large number of single-line orders we also need to
determine whether these are standard orders or possibly back orders. 21
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1 176 15 16 7 3 3 220 49% 220 17%
2-5 100 24 27 15 10 2 178 40% 623 47%
6-9 8 6 6 6 4 3 33 7% 248 19%
10+ 2 1 1 6 4 1 15 3% 225 17%

==+ §286 46 50 34 21 9 446 100% {1,316 100%
f5E78s | 64% 10% 11% 8% 5% 2% 100%

thER

143 69 175 255

pp— 315 270 1,227

EIQ analysis for e-Retailing

E (3] E€ order Entry), | (ARJE Item), Q (2= Quantity)
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Line Items
11 2 | 13 | 14 15 6 | EN | EQ

El 3 5 0 1 2 3 5| 14
order E2 2 0 4 6 7 0 4| 19

E3 4 0 0 0 0 8 2 12

E4 2 8 0 3 5 2 5| 20

IK 4 2 1 3 3 3

Q| 11| 13 4| 10| 14| 13
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Warehouse Pick Area Layout

FIGURE 4.8 Basic warehouse layout based on ABC classification

Item picking

Shorteut through racking with reserve storage above
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Full carton pick at floor level, reserve storage above Flow rack with reserve

storage above
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Preparation: Picking Route

e Pick sequence as per the most effective route beginning at the front of the
racking nearest the despatch bays.

e Heaviest items are picked first.

e able to pick from both sides. (Fig. 4.9)

e Shortcuts are programmed into the system to minimize travel. (Fig. 4.8)
e The picker ends up as close to the despatch area as possible.

e The most popular items need to be set up to avoid congestion at the pick

bays. #5238 EEFALE

Supermarket Psychology: Supermarket Layout
https://www.youtube.com/watch?v=g3IwOgA3Ngw
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FIGURE 4.9 Rack and shelf layout (adapted from and reproduced by

kind permission of ] B van den Berg)

- - - — 040101
19 20 || 22 21 || b9 60 || 62 61
17 18 || 24 23 || 57 58 || 64 63 |:| Pick location
15 16 || 26 25 || 55 56 || 66 65
y | I Pick sequence
13 14 || 28 A 4 27 || 53 54 || 68 67
11 A 12 || 30 29 || 51 52 || 70 69 First pick
9 10 || 32 31| 49 50|72 W |71 A010601
[ I | N N S | N I
7 8 34 33 || 47 48 || 74 73 | 01 (row) 06 (bay) 01 (ground floor)
] [ Last pick
5 6 (| 36 35 || 45 A 46 || 76 75
(I | (| E— I A041101
3 4 || 38 37 || 43 44 ([ 78 77
1 2 || 40 39 (| M1 42 || 80 79
i
021901 v

aa

|

o/
the aisles are numbered, not the rows of racking kj
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Preparation: Information

Information required to determine the most effective picking
system 5

dimensions and weight of the product

product group (hazardous, temperature sensitive, high value, etc.)
total number of SKUs by category (ABC)

total number of orders in a period F]EEREkIEE(L

mode and average number of lines per order (EN)

mode and average number of units per line (1Q)

pick-face visits per SKU (IK)

item, case or full-pallet picks by SKU RIERE B ENI

typical family groupings (XKl EE 7 48)

items sold together frequently.

W M@ awe, (U7 muw cees TQ Im o= & I .1
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Make Picking Easy and Comfortable

e good lighting (>200 lux, <5000K)
e ergonomic equipment

e equipment aids (scanners, voice, RFID)

e assistance with heavy items

e easy-to-reach shelf locations

e clear and unambiguous labels
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Ten Commandments of Picking

. Design for flexibility and scalability.
. Keep pickers picking.
Minimize travel.
. Minimize product touches. EZ M E RN
. Never let pickers arrive at an empty location. ERRHE
. Measure, measure, measure.
. Pick logically, slot intelligently. RIZHE - HEIEF

. Pick accurately.

O 00 N O U1 B W N B

. Continue to learn and explore.

10. Advocate continuous improvement.
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