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) Sklad je dulezitou souéasti kazdého lo-
gistického fetézce. Zatimco v minulosti byl
sklad povazovan spiSe za pasivni ulozisté
vice €i méné potrebnych zasob, hraje
v soucasné dobé stale vice aktivni roli
ve schopnosti podniku reagovat nejen
na pozadavky trhu a svych zakazniku,
ale zajist'ovat rovnéz potiebnou plynulost
vyroby a jeji efektivnost za situace, kdy
se objem dodavek snizuje, ale zaroven
roste jejich frekvence a variabilita. Disled-
kem tohoto vyvoje je mimo jiné i vyrazna
zména struktury a objemu skladovych ¢in-
nosti ve prospéch vychystavani, které
gistickych procesu a zaslouzi si proto, aby-
chom se mu v této rubrice také vénovali.

Vychystavanim &i pikovanim (z anglické-
ho picking) oznaCujeme proces, pfi kterém
je obvykle homogenni obsah skladovych jed-
notek transformovan do heterogennich ex-
pedi¢nich jednotek. Jinymi slovy, to, co ze
skladu odchazi na jedné expedi¢ni paleté,
v pfepravce C&i kontejneru vznika postupnym
odbérem jednotlivych kust nebo baleni vét-
$iho poctu rtiznych artikld ulozenych na vice
mistech skladu. Vzhledem k tomu, ze podil
vychystavaného zbozi neustale roste (napfi-
klad v distribuci rychloobratkového zbozi
denni spotieby dnes Cini jiz vice nez 50 %
celkového expedovaného objemu), ma efek-
tivita procesu vychystavani i jeho ,,odolnost”
vuci chybam zasadni vliv na vykonnost ce-
Iého skladového provozu a kvalitu expedo-
vanych dodavek.

Podivejme se nejdfive na to, jakou podpo-
ru vytvareji procesu vychystavani sou¢asné
skladovaci a manipula¢ni technologie.
V principu je mizeme rozdélit do dvou sku-
pin podle toho, zda je k mistu vychystani
smérovan Cloveék nebo vychystavana poloz-
ka (pIné automatickymi vychystavacimi sys-
témy se v tomto Clanku zabyvat nebudeme).

Paletové zboZi je ve velké vétsiné skladu
umistovano do stacionarnich fadovych rega-
10 obsluhovanych voziky s vysuvnym slou-
pem (retraky). Pokud jsou regalové ulicky
dostatec¢né Siroké, Ize pro vychystavani
z palet vyuzit spodniho podlazi paletovych
regald. ProtoZe je takovéto usporadani znac-
né univerzalni a pfi vyskovém skladovani
(do 12 m) dosahuje dobrého vyuziti sklado-
vé plochy (vice nez 3 m3 zboZi na 1 m?2 plo-
chy), Ize jej dnes vidét ve velké vétSiné
distribu¢nich nebo logistickych skladu, kde
je vychystavani kombinovano s celopaleto-
vymi manipulacemi.

V pfipadé, Ze je zbozi skladovano v rega-
lovych systémech s uzkymi uli¢kami, je vyu-
ziti skladovaci plochy jesté vysSi — pfimo
z regalovych pozic vSak Ize vychystavat pou-
ze za pouziti systémoveho voziku se zveda-
nou kabinou. Pfima dostupnost kazdé
skladované polozky, mensi rychlost vychys-
tavani a vysSi naklady na pofizeni voziku
do urcité miry pouziti tohoto systému ome-
zuji na pripady, kdy je vychystavan velky
pocet polozek v relativné malém objemu (na-
hradni dily, komponenty pro vyrobu, apod.).
Regaly s uzkymi ulickami je vS§ak mozné také
vyuzivat jen pro skladovani celych palet
a vychystavaci zonu situovat mimo né, ob-
dobné jako v pfipadé regalt mobilnich nebo
prljezdnych, ¢i v pfipadé automatizovanych
zakladacovych skladl. Takovéto feSeni sice
umoznuje maximalizovat vyuziti skladovaci
plochy, palety urcené k vychystani je vSak
tfeba ze skladovaciho systému vyskladnit
a premistit do vychystavaci zény.

Zajimavou a efektivni kombinaci sklado-
vaciho a vychystavaciho systému predsta-
vuje také feseni pouzité v Ceské republice
poprvé v distribuénim centru spolecnosti
HAME (viz také Logistic News 4/2007): re-
galovy blok o hloubce 10 paletovych mist
obsluhovany retrakem se satelitnim vozikem
(tzv. Drive In System) je v pfizemi nahrazen
gravitanimi regaly s kapacitou tfi palet umis-
ténymi po obou stranach stfedového tunelu.
Moznost umistit na vychystavaci lokaci do-
state¢nou z&sobu zbozi daného artiklu
(v tomto pfipadé az tfi palety) dovoluje vy-
chystavat v tomto prostoru nejvice obratko-
vé polozky a minimalizovat pfitom prostoje
vychystavacl vzniklé nedostatkem zbozi.
Pokud je navic skladova zasoba dané po-
lozky ,udrzovana“ co nejblize k jeji vychys-
tavaci lokaci, je doplfiovani vychystavaci
zbny rychlé a efektivni. Obdobnou technolo-
gii jsem mél moznost vidét jiz pfed lety v jed-
nom rakouském distribu¢nim skladu —
blokovy sklad nad vychystavaci zénou vSak

byl obsluhovan automatickym regalovym
zakladacem.

Z vySe uvedenych prikladl je zfejmé,
Ze vychystavani probiha bud pfimo v néktere
skladové zéné (pripad rfadovych regalu s Si-
rokymi nebo uzkymi ulickami), nebo v jiném
k tomu ur¢eném prostoru. Oddéleni sklado-
vé a vychystavaci €asti do samostatnych
provoznich souboru pfinasi samoziejmé ur-
Cité vyhody: pro skladovani i vychystavani
Ize zvolit optimalni prostorovou dispozici
(pfi vychystavani ,z podlahy” obvykle vysta-
¢ime s béznou stavebni vyskou) i skladovaci
a manipulacéni techniku, vychystavaci systé-
my lze navic prizpUsobit jak predpokladané
Cetnosti vychystavani, tak charakteru zbozi,
zpUsobu jeho baleni, skladovani i vychysta-
vani (po kusech, po kartonech, apod.). Ne-
vyhodou tohoto oddéleni je potencialné
plfiovani zasoby ve vychystavaci zoné
a v pfipadé vice vychystavacich systému
také potfeba kompletace jednotlivych Casti
zakazek vychystanych samostatné. K mini-
malizaci pohybu skladovych jednotek mezi
skladovaci a vychystavaci zénou muze pri-
spét doplnéni vychystavaciho systému za-
sobnimi (napfiklad paletovymi) lokacemi,
ze kterych Ize vychystavaci lokace doplno-
vat pomoci manipulacni techniky pouzivané
ve vychystavaci zoné.

Kromé jiz zminénych vychystavacich sys-
tému typu ,Cloveék za zbozim“ se mizeme
setkat i s technologiemi, které dopravuji zbo-
Zi na pevné misto jeho odbéru, at' uz formou
doCasného vyvezeni pfislusné skladové jed-
notky ze statické lokace (zakladacové syste-
my v kombinaci s tzv. pfedskladovou
dopravou) nebo zpfistupnénim mista uloZeni
polozky obsluze (paternostery, lifty, karusely).
Protoze vyssi investi¢ni naklady uvedenych
technologii jsou opodstatnéné jen tehdy, je-li
jejich provozni vykonnost dostatecné vyuzi-
ta, je tfeba pfi rozhodovani o jejich vyuziti
zpracovat a vyhodnotit nékolik moznych vari-
ant feSeni, které by vSak mély byt vzdy zalo-
Zeny na exaktnim stanoveni v8ech kli¢ovych
vykonovych parametrl celého skladu, a to
v dostate€ném Casovém horizontu.

Prostorové a technologické rfeSeni disku-
tované v tomto Clanku nelze samoziejmé
oddélit od zpUsobu, jakym jsou procesy vy-
chystavani a kompletace zakazek a doplfio-
vani vychystavaci zény organizovany
a fizeny. Moznostmi informacnich, identifi-
kacnich a komunikaénich technologii pfi
podpofe a fizeni vychystavacich procesl
v modernim skladu se proto budeme zaby-
vat pfisté.
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B Picking in the Modern
Warehouse

A warehouse is an important part of every logistic chain. While in
the past warehouses were considered a passive storage area for
more or less useful stock, today they play an increasingly active role
in the companies' ability to react not only to demands of the market
and customers, but also to assure necessary smoothness of produ-
ction and its efficiency in a situation when supply volumes go down,
but at the same time supply frequency and variability goes up. The
consequence of that development is, among other things, a dramatic
change in the warehousing activities structure and volume in favour
of picking, that has been becoming one of the most important logistic
processes and therefore deserves our attention in this column.

Picking is a process during which a usually homogenous content
of storage units is transformed into heterogeneous shipping units. In
other words, what leaves the warehouse on a single shipping pallet,
in a crate or a container is created by successive picking of indivi-
dual pieces or unit packs of a considerable number of various artic-
les stored in multiple parts of the warehouse. As the portion of picked
goods has been growing continuously (for example in case of fast
moving consumer goods it amounts to more than 50 % of the total
deliveries), the picking efficiency and its ,resistance” against errors
is of cardinal importance to the performance of the overall warehou-
sing operations and quality of deliveries.

First, look at what support is provided to the picking process by the
current warehousing and handling technology. In principle we can
divide them into two groups based on whether a human being or an
item to be picked is directed to the picking point (we are not going to
deal with fully automated picking systems in this article).

In a large majority of warehouses pallet goods are placed in stati-
onary row shelves services by reach trucks (retraks). If shelf aisles
are wide enough, the bottom floor of pallet shelves can be used for
picking from pallets. As this layout is quite universal and in case of
height storage (to up to 12 m) reaches a good storage area utilisati-
on rate (more than 3 m3 of goods per 1 m? of area), today it can be
seen in a large majority of distribution or logistic warehouses where
picking is combined with full pallet handling.

In case goods is stored in shelf systems with narrow aisles, the
utilisation rate is even higher: however, you can pick right from shelf
positions only if a system lift with an elevated cabin is used. Direct
accessibility of every stored item, a lower pace of picking and higher
costs for acquirement of the forklift to a certain extent limit the use of
the system to cases when a high number of items of rather small
volumes are to be picked (spare parts, components for production,
etc.). But shelves with narrow aisles can be used only for storage of
full pallets and the picking zone can be situated out them the shel-
ves, similarly to the case of mobile or drive-through shelves, or in
case of automated stacker warehouses. Such a solution allows you
to maximally use the storage area, but pallets to be picked need to
be removed from the storage system and transferred to the picking
zone.

An interesting and effective combination of a storage and picking
system is a solution used in the Czech Republic for the first time in
HAME distribution centre (see also Logistic News 4/2007): a shelf
block having the depth of 10 pallet places served by a retrak with
a satellite lift (known as the Drive In System) has on the ground floor
been replaced by gravity shelves having the capacity of 3 pallets
located along both sides of a central tunnel. A possibility to place
a sufficient stock of goods of the given article to the picking location
(in this case up to 3 pallets) allows to pick the fastest moving items in
that area and thus minimise idle time of pickers caused by missing
goods. What more, if the warehouse stock of the given item is ,kept"
as close to its picking location as possible, restocking of the picking
zone is fast and efficient. | had a chance to see a similar technology
years ago in a distribution warehouse in Austria: however, a block
warehouse situated above the picking zone was served by an auto-
matic shelf stacker.

The above mentioned examples clearly show that picking is done
either directly in a storage areas (as in case of row shelves with wide
or narrow aisles), or in another designated place. Separating the sto-
rage and picking zone into independent operational units naturally
brings certain benefits: you can select an optimal spatial layout for
both storage and picking (in case of picking ,from the floor* you can
usually make do with a common building height) and warehousing
and handling technology, on top of it picking systems can be brought
into line with the picking frequency and the nature of the goods, the
method of its packing, storage and picking (by piece, carton box,
etc.). A weakness of such separation is potentially more complicated
(both from the technical and time point of view) restocking in the
picking zone and in case of multiple picking systems also a need for
assembly of individual parts of jobs picked separately. Minimising
movement of storage units between the storage and picking zone
may be supported by adding stock (for example pallet) locations to
the picking system: from them picking locations can be restocked
through handling technology used in the picking zone.

Next to the above mentioned picking systems of the ,man behind
the goods* type, we can meet technologies that transport goods to
a fixed place of its picking, either in the form of temporary removing
of the given storage unit from its static location (stacker systems
combined with prestorage transport) or making the place where the
item is stored accessible to operators (paternosters, lifts, carousels).
As higher investment costs for those technologies are justified only if
their operation capacity is used sufficiently, it is necessary to prepare
and evaluate several solution options within the decision-making pro-
cess. Such options should always be based on an exact determina-
tion of all key performance parameters of the warehouse as a whole
in a sufficient time horizon.

The layout and technological solution discussed in this article can-
not naturally be considered separately from the way in which picking
processes and assembly of orders and restocking of the picking zone
are organised and managed. For that reason next time we will deal
with possibilities of information, identification and communication tech-
nology in the field of picking process support and management in
modern warehouses.
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