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Abstmkt ¥ Clanku su predstavene technické rieSenia zariadeni ZAZ, PDS o 247 P
vaugﬂch v KOMAG v spoluprdci s priemyselnymi partnermi, a ktoré zvySuju i prevadzkovi
@ofakiwast bfzd navijaciek. Manudina prevadzka tohto zarzadema stro;om-clovekom
sposobuje stratu tlaku média v hnacom systeme brzd v

Ki’ucwe slm:a. :msla dopmva, navyacz orgdn z‘azneho stro;a, bezpecnast

Abstmct, T echmcai solutions of Zx{Z DDS and ZAZ-P equzpment developed at KOWG in
-coflabaratwﬂ with mdustrzai partners, increasing an opemtmnal reliability of winders’
brakes, are presem‘ed in the paper. Manual operation of this device by an engine-man
causes a pressure szzZure of medium in the brake drive system ‘
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1 UvoD
Realizatné predpisy [1], tykajice sa
pol'ského geologického a banského

zékona, pozmenené v roku 2004, zaviedli
poziadavku vybavenia brzd navijacim
organom tazného stroja  zariadenim
chranenym voci neopravnenému
pouzivaniu umoziujicemu stroju - ¢loveku
na navijaci organ tazného stroja
sposobenie  poklesu tlaku v hnacom
systéme brzd. V suvislosti s tymto vyvinul
KOMAG, v spolupraci s priemyselnymi
partnermi, nasledovné zariadenia [2]:

- zariadenie ZAZ (obr.l1), urCené pre
hydraulické brzdné systémy, vyvinuté
spolo¢ne so spolo¢nostou PROEL, Ltd.,

- zariadenie ZAZ-P (obr.2,3), urCené pre
pneumatické brzdné systémy, vyvinuté
spolo¢ne so spolo¢nostou ELCAM, Ltd.
Na zvySenie bezpe€nosti riadiacich
systémov hydraulickych bfzd typu ASEA,
vyvinula spolo¢nost KOMAG spoloc¢ne s
PROEL, Ltd. zariadenie zostavy ventilov
pridavnej inikovej cesty oleja DDS (obr.4)
[2].

Zariadenia ZAZ, ZAZ-P by mali zahdjit’
svoju ¢innost' bez omeskania, ked stroj-
¢lovek na navijacom organe t'azného stroja
(alebo autorizovana osoba) zisti, ze napriek
preruseniu bezpe¢nostného okruhu nedoslo
k brzdnému procesu alebo bol neefektivny.

2 POPIS ZARIADENI
2.1 ZARIADENIE ZAZ

Zariadenie ZAZ, spdsobujuce pokles tlaku

média v hydraulickom brzdnom systéme

navijacicho orgdnu tazného  stroja,

pozostava z nasledovnych komponentov:

- preruSovaci ventil AS50:1 s ovladanim
reset K50:1,

- redukény tlakovy ventil (pretokovy
ventil) A50:2,

- prietokovy ventil (klapkovy ventil)
A50:3,

- spina¢ poistného brzdného okruhu £50:1

prepojeny s mechanickou vézbou
s otvaranim  preruSovacieho  ventilu
A50:1.
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1 INTRODUCTION

Executive regulations [1], concerning the
Polish Geological and Mining Law,
amended in 2004, introduced a
requirement to equip installations of
winders’ brakes with a device, protected
against an unjustified use, enabling a
winder engine-man to cause a medium
pressure failure in a brake drive system. In
relation to the above KOMAG, in
collaboration with industrial partners, has
developed the following devices [2]:

- ZAZ device (Fig.1), designed for
hydraulic brake systems, developed
together with PROEL, Ltd.,

- ZAZ-P device (Fig.2,3), designed for
pneumatic brake systems, developed
together with ELCAM, Ltd.

To increase a safety of control systems for
hydraulic brakes of ASEA type, KOMAG
together with PROEL, Ltd. have developed
a valve device assembly of additional oil
run-off path DDS (Fig.4) [2].

ZAZ, ZAZ-P devices should start their
operation without delay, when a winder’s
engine-man (or an authorized person)
decides that despite of breaking the safety
circuit, the braking process has not been
realized or it has been ineffective.

2 DESCRIPTION OF DEVICES
2.1 ZAZ DEVICE

ZAZ device, causing a medium pressure

failure in the winder’s hydraulic brake

drive system, consists of the following

components:

- cut-off valve A50:1 with a re-set control
K50:1,

- pressure limiting valve (overflow valve)
A50:2,

- flow
AS50:3,

- safety circuit breaking switch 150:1
coupled with mechanical interlocking of
cut-off  valve opening AS50:1.

limiting valve (throttle valve)
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location of A50 valve assembly
close to brake unit

from the feeder supplying
brake hydraulic cylinders
e R L

engine — man’s

a) Schematic diagram
a) Schématicky diagram

b) View of components
b) Pohlad na komponenty

Obr. 1 Zariadenie ZAZ
Fig. 1. ZAZ device

Zékladna tloha zariadenia ZAZ spoCiva
v zastaveni navijacieho organu tazného
stroja  vpripade nadze Vv dosledku
mechanického otvorenia vypustu oleja
zbrzdného systému. Po odobrati vézby
anovom nastaveni manualne ovladanej
paky sa resetuje prerusovaci ventil A50:1
a odtok oleja z hydraulickych valcov sa
otvori, &o spdsobi zastavenia navijacieho
organu tazného stroja bez preklzu. Okrem
toho  otvorenie  prepojenia  spdsobi
dodato¢né brzdenie poistného okruhu
v dosledku aktivacie spinaca £.50:1.
Doteraz boli zariadenia ZAZ inStalované
v jedenastich navijacich organoch t'azného
stroja.

2.2 ZARIADENIE ZAZ-P

Zariadenie ZAZ-P je uréené pre navijaci
organ tazného stroja vybavené
pneumatikou a vahou alebo pneumatikou
a pruzinou ovladané brzdné pohony so
zdrojmi sily bez sumacie, napr. HOP, SSW
[3].

Zariadenie ZAZ-P umoZziuje  stroju-
¢loveku sposobit’ mechanicky (manualne)
pokles tlaku vzduchu pod piestom
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The basic task of ZAZ device consists in
stopping a winder in case of emergency
due to a mechanical opening of oil run-off
from the brake system. After taking off the
interlocking and re-setting the manually
operated lever, the cut-off valve A50:1 is
re-set and oil run-off from hydraulic
cylinders gets open, which causes slipless
bringing of a winder to a standstill.
Furthermore, opening of the interlocking
causes an additional breaking of the safety
circuit due to an activation of 1£50:1
switch.

So far the ZAZ devices have been installed
in eleven winders.

2.2 ZAZ-PDEVICE

7ZAZ-P device is designed for winders
equipped with pneumatic and weight or
pneumatic and spring operated brake
drives with non-summing force sources,
eg. HOP, SSW [3].

7ZAZ-P device enables an engine-man to
cause mechanically (manually) an air
pressure failure under the piston of safety
cylinder in the brake drive, releasing a
weight source of braking force. It was
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poistného valca v pohone brzdy, uvol'niac
yahovy zdroj brzdnej sily. Bolo vyvinuté
sschvalené na pouzitie (schvalovacia
matka: GM-189/04) v navijacom organe
fazného stroja vybavenych pneumatickymi
brzdami.

Zakladné komponenty zariadenia ZAZ-P
(obr.2) zahfiaju:

- riadiaci komponent — rozdel'ovaci ventil,
ovladany ru¢nou pakou, intalovany na
Specialnej konzole v blizkosti riadiaceho
pultu stroja-Cloveka a chraneny voci
neopravnenému pouzitiu,

- vykonné komponenty - rozdelovaci
ventil, uzatvarajuci pritok vzduchu do
poistného valca a vykonného
rozdelovacieho valca, otvarajuc cestu pre
tnik vzduchu zpoistného valca cez
redukény tlakovy ventil a Skrtiaci ventil,
umozfiujuc uginok vahy alebo pruziny ako
zdroja brzdnej sily brzdy.

Po odobrati prepojenia BA (obnovenie
krytu ruéne ovladanej paky), ovladanej
spinadom a resetovanim (mechanickym)
riadiaceho ventilu RAs, s pouZitim rucne
ovladanej paky, sa uzavrie pritok
stlateného vzduchu zo zdroja stlaceného
vzduchu k rozdelovacim ventilom RAo a
RAw aovladaci vzduch unikd do
atmosféry.  Resetovanie rozdelovacich
ventilov RAw a RAo spdsobi odpojenie

poistného valca v pohone brzdy od
napajania  stlaCenym vzduchom cez
rozdelovaci ventil RAo aunikanie

vzduchu z poistného valca cez rozdelovaci
ventil RAw na hodnotu tlaku nastavend na
redukénom  tlakovom  ventile  SA,
zabezpetiac zabrzdenie navijacieho organu
tazného stroja bez preklzu.

Konstrukcia zariadenia umoziiuje jeho
jednoduché napojenie na pneumaticku
indtalaciu brzd navijacieho organu tazného
stroja ana elektrické okruhy navijacieho
orginu tazného stroja bez ohl'adu na
pouzity typ ovladania brzdy.
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developed and approved for use (Approval
Mark: GM-189/04) in winders equipped
with pneumatic brakes.

The basic components of ZAZ-P device
(Fig.2) include:

- controlling component — distribution
valve, controlled with a hand — operated
Jever, installed on a special console close
to the engine-man’s control desk and
protected against unauthorized use,

- executive components — distribution
valve, cutting off the air in-flow to the
safety cylinder and executive distribution
valve, opening a passage to the air out-
flow from the safety cylinder through the
pressure limiting valve and the throttle
valve, enabling an action of weight or
spring source of braking force of brake
drive.

After taking off the interlocking BA
(restoring the cover of hand-operated
lever), controlled with a switch and re-
setting (mechanically) the control valve
RAs, using the hand — operated lever, the
in-flow of compressed air from the source
of compressed air to the distribution valves
RAo and RAw gets cut off and the control
air flows out to the atmosphere. Re-setting
of distribution valves RAw and RAo
causes cutting-off of safety cylinder in the
brake drive from feeding with compressed
air through distribution valve RAo and air
out-flow from safety cylinder through
distribution valve RAw to the pressure
value set on the pressure limiting valve
SA, ensuring slipless braking of a winder.

A construction of the device enables its
easy connection to the pneumatic
installation of winders’ brakes and to the
electric circuits of a winder irrespective of
used type of brake control.
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Obr. 2 Systém ovlddania brzdy elektropneumatickym systémom odvzdusnenia poistného
ventilu a so zariadenim ZAZ-P
Fig. 2. Brake control system with electropneumatic system of safety cylinder deaeration and
with ZAZ-P device

a) ZAZ-P components b) installation of hand & c) éomponent of air dump

a) Komponenty ZAZ-P - operated valve at engin from safety cylinder
e-man’s control desk ¢) komponenty vypustania
b) insStaldacia rucne ovladaného vzduchu z poistného
ventilu na riadiacom pulte valca

stroja-cloveka
Obr. 3 Zariadenie ZAZ-P
Fig.3 ZAZ-P device
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Doteraz boli zariadenia ZAZ-P instalované
na Osmich navijacich organoch fazného
stroja v banskom zavode “Piekary”, ZGE
Sobieski-Jaworzno III”, banskom zavode
“Janina”, Sachte “Staszic” (4 zariadenia)
a Sachte “Bobrek-Centrum”. Pripravuju sa
nasledovné instalacie (okrem iného v
Sachtach “Ziemowit” a “Bielszowice”).

2.3 ZARIADENIE DDS

Centrum KOMAG vyvinulo spolo¢ne so
spolo¢nostou PROEL, Ltd. zostavu
ventilov dodato¢ného uniku oleja DDS
(obr.4), ktora ziskala schvalenie pouZitia

(schvalovacia znacka: GM-182/03)
vnavijacich organov taZného stroja
vybavenych  hydraulickymi  brzdami
anapdjanim  ariadiacimi  jednotkami
ASEA  Toto zariadenie zabezpeduje
dodato¢nu cestu uniku oleja
z hydraulickych valcov v brzdnych

riadiacich systémoch typu ASEA a okrem
toho kontroluje priechodnost zakladnych
anikovych ciest oleja v brzdnej jednotka.
pouzit¢ v
navijacieho

Zariadenie = DDS  bolo
sedemnastich  systémoch
organu tazného stroja.

Up till the present time the ZAZ-P devices
have been installed in eight winders at the
“Piekary” Mining Plant, ZGE “Sobieski-
Jaworzno III”, “Janina” Mining Plant,
“Staszic” Colliery (4 devices) and
“Bobrek-Centrum” Colliery. The following
installations are under preparation (among
others for “Ziemowit” and “Bielszowice”
Collieries).

2.3 DDS DEVICE

KOMAG Centre together with PROEL,
Ltd. have developed a valve assembly of
additional oil run-off DDS (Fig.4), which
obtained an approval for use (Approval
Mark: GM-182/03) in winders equipped
with hydraulic brakes and ASEA feed and
control units. This device ensures an
additional oil run-off path from hydraulic
cylinders in the brake control systems of
the ASEA type and furthermore, it checks
the permeability of basic oil run-off paths
in the brake unit. The DDS device has been
implemented in seventeen brake systems of
winders.

Obr. 4 Zariadenie DDS instalované na napdjacej a riadiacej jednotke z vyroby ASEA
Fig.4 DDS device installed in feed and control unit made by ASEA
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3 ZHRNUTIE

Centrum KOMAG Centre vyvija a zavadza
spolo¢ne s priemyselnymi partnermi nové
technické rieSenia zariadeni na ovladanie
bfzd navijacieho organu tazného stroja.

Hlavnou prioritou vykonavanych
vyskumnych  aktivit  je  zvySenie
prevadzkovej  bezpeénosti  hriadelov

taznych strojov, zvySenie spolahlivosti
podzostdv navijacieho orginu tazného
stroja, vratane brzdnych riadiacich
systémov.

3 SUMMARY

The KOMAG Centre together with
industrial partners develop and implement
new technical solutions of devices for
controlling brakes of winders. The top
priority of undertaken research activities is
an increase of operational safety of shaft
winders, an increase of reliability of
winders’ subassemblies, including brake
control systems.
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