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ESPECIALLY THE FUNCTIONING OF RAILWAY
STATIONS IN THE CONDITIONS OF THE ORGANIZATION
OF TRANSPORT OF DANGEROUS GOODS

Purpose. Ensuring a sufficient level of transport safety is an important task in the context of development of railway
transport as a part of international transport corridors and under increasing freight traffic volumes. The intensification of
the transport process when there is the significant depreciation of fixed assets actualizes the development and implementa-
tion of methods to of improving the safety of railway transportation of dangerous goods, as well as technological and or-
ganizational measures, which are directed decrease of risks of emergency situations with its goods. Methodology. The
methods of system analysis and theory of the railways operating management were used. Findings. The regulatory
framework of the dangerous goods transportation by rail was characterized. The main indicators of the dangerous goods
transportation under modern conditions of railway transport functioning were investigated. A detailed structure of the fac-
tors, which influence on the stations operating conditions during the transportation of dangerous goods was developed,
and the measures of the stations technology improving in order to increase the traffic safety were proposed. Originality.
Authors had detailed features of the functioning of the railway stations functioning under the dangerous goods transporta-
tion management. Practical value. Taking into account the factors and implementation of the proposed measures will

improve the safety level of dangerous goods processing at railway stations.
Keywords: dangerous goods; railway stations; transport safety; preventive actions.

Introduction

In the context of the Strategic Plan of
development of railway transport of Ukraine until
2020 [1], it is an important task of international rail
freight corridors development since transportation
volume and distance increasing rise the part of
railways in the transport market [2]. In such a case,
it is important to provide the sufficient safety level of
transportation first of all of dangerous goods (DG).

The part of dangerous goods is sensate enough
in general railing (according to the different
valuation it is from 18 % till 25 % [3-5]), but at
some station of railway network their part in
processing freight flow reaches 50 % [6].

Applicability of exploitation and implementa-
tion of methods promotion of safety railing of dan-
gerous goods, and technological and organization
arrangement for reduction dangers of extremal sit-
uation with dangerous goods. It’s proclaims inten-
sification of railing in difficult conditional, for ex-
ample tear rail stock and reforming of sector [5].
Total safety will attain practically impossible, be-
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cause a lot of mistakes do people and railway
hasn’t good characteristic of reliability of hardware
and software. In this work did classification of
measurements of safe railway operation, when
railway was removing dangerous goods and devel-
oped charts of risk calculation and damage from
railway passage, in and for governorship and inde-
pendent itineraries of railway.

The robust model of evolution during forward-
ing of DG and methods of adjectives of danger was
offered at work [7]. Herewith, assay of risk can be
pointed as process of identifying of dangers and
mark of risk for: people who assist and someone,
who doesn’t take part in technological process;
transport capacity items; buildings; environment
and other objects.

Forecasting of risks was applying at work [8]
for valuation itineraries of railway of DG by rail-
way and by car and eventual wake of military’s
part.

The exist regulatory structure railing of DG by
railway pass on distinct location, about classifica-
tion of DG, their identification, package, coding,
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receiving and receiving etc. Herewith, despite suf-
ficient world experience of applying the methodol-
ogy acceptable level of risk for hazardous effects
[5], thanks to which man-made risks in the devel-
oped world in 10...15 years was reduced by two
orders of magnitude, in the regulatory framework
at DG carriage Railways of Ukraine, its recom-
mendations didn’t take into account.

Purpose

The purpose of this article is particularization
of factors that impact on the work stations during
the transport of dangerous goods, and the devel-
opment of proposals for improving the operation of
the stations of the railway network with the pur-
pose of improving transportation safety.

Methodology

The importance of developing measures to im-
prove the security of transportation DG is due to an
increase in their share in the total volume of trans-
portation of goods by Railways system. In particu-
lar, according to the statistics of the Directorate D
of rail transportation regional branch P of UZ with
a total size of departure DG (about 14 % in 2015, it
was compared to 2014) growth scope in shipment
of flammable gases (LNR — class 2 division 2.1)
exports amounted to 36 %, the arrival in the inter-
nal notification of flammable liquids (class 3) rose
by 18 %, the general sending on of toxic substanc-
es (class 6.1) increased by 20 %, and arrival of im-
ported corrosive substances (class 8) increased by
38 %. A significant increase in departure and arri-
val is typical for other DG (class 9): although total
shipment increased slightly, the total arrival in-
creased by 22 %, increase in arrival in the internal
message amounted to 24 %, sending exports up by
10 % and arrival in imports amounted to 12 %. The
structure of the DG traffic volume by hazard class
for the Directorate in 2015 slightly changed com-
pared to 2014 and is shown in fig 1. Thus, the no-
menclature of the DG come and go, is quite varied
(a list of the main LC are given in table 1) and de-
pends on the specialization of the enterprises ser-
viced by the stations of Directorate D.
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Fig. 1. The structure of the volume transport
of dangerous goods by D

Rulemaking of transport conditions of DG and,
accordingly, the regulatory framework that applies
in this case depends on the type of the traffic.

Table 1

The nomenclature of basic DG that processing on the
stations of railway bureau DND

Class of
dangero| The main Name DG Subsidiary No EK
us hazard hazard
goods
gases propane, butane 206
flammable | methyl chloride B 209
chlorine corrosive | 203
gases -
oxidizing ammonia corrosive | 208
2 nitr:;:r?/ dr:ecl)‘lrjisiger
gases ated liquid _ 201
non- :
flammable ammonia 208
non-toxic | ©XY9en. refriger- oxidizing | 202
ated liquid
methanol toxic 319
motor spirit 305
benzene 314
3 flammable diesel fuel 315
liquid | coal tar distillates, - 305
flammable
paint, lacquer 305,
' 328
41 flammable| matches, safety _ 402

' solid sulphur 404
substance seed cake 405
liable to

4.2 | spontane- | sodium sulphide - 406
ous com- (< 30 %)
bustion
calcium nitrate,
oxidizing ammonium_n_itrate 501,
5.1 substance based fertilizer, - 5009,
fertilizers 505
ammonium
sodium hydroxide
solution
hydrochlo_rlde _aC|d B 801
sulphuric acid
liquid
rechargeable
nitric acid other .
. than red fuming oxidizing | 802
o | | e
sodium sulphide 808

(=30 %)
ammonium water 809

caustic soda —
aluminum sulfate 816
chlorophenolates 823
. 834,
Batteries 835
miscella- | environ-mentally
neous hazardous sub-

9 dangerous | stance (coal tar, _ 901...
substance | mineral fertilizers, 906
and arti- | solid coal-tar pitch,

cles acetonanil, mazut, etc)
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Conditions of carriage of DG in domestic traf-
fic by rail of Ukraine are defined by Rules of
transportations of dangerous goods [9], which de-
termine the peculiarities of cargo transportation,
which are assigned to one of the classes of danger.
Specific conditions of carriage of the individual
DG determine the need for application of the rele-
vant transport regulations. In particular, DG the
carriage in bulk is regulated except for [9] Rules of
transportations of liquid loads [10].

In the case of DG transportation in interstate
transportation (CIS countries and Georgia) the
Rules of transportation of dangerous goods for
Railways [11], and in the case of carriage in bulk
also govern the transport of liquid cargo [12].

International carriage of DG in the countries
participating in the agreement on international
goods transport by rail (SMGS) is regulated by
Annex 2 to SMGS [13], and between countries-
participants of the Convention concerning interna-
tional carriage by rail (COTIF) used rules for in-
ternational railway transport of dangerous goods
(RID) [14]. The basis for all international rules and
regulations recommendations of the UN Commit-
tee of experts [15].

In the case of an emergency on the railway
transport of Ukraine, the liquidation procedure is
determined by the current edition of the rules of
safety and order of liquidation of consequences of
emergency situations (ES) [16]. In addition, in
[16], emergency card (EK) for each DG, which
should be performed on rail transport.

Originality and practical value

The main factors that affect the conditions of
work stations during the transport of dangerous
goods are as follows:

— the size of the arrival, departure and transit
of DG;

— main and additional dangers DG,;

— conditions of carriage DG (packages, bulk
etc.);

— view and ownership of rolling stock;

— kind of message, which is DG transportation
etc.

To the peculiarities of operation of railway sta-
tions when transportation DG include of:

— need comply standards of ensure cover wag-
on with a separate DG in the cases of locomotives
and coaches with passengers in the train or shunt-
ing part of train [9, 11, 13, 17, 18]. Marks of stand-
ards of ensure cover wagon with a separate DG
were made in column 60 is put in the electronic
invoice internal traffic at DG [19] and transferred
under the wagon sheet;
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— need comply standards of the requirements
regarding the limitation or prohibition of the disso-
lution of the wagons with a separate DG in the cas-
es with hump yards or denying execution of the
corresponding shunting, shocks [9, 11, 13, 17, 18].
Marks of standards of the provisions limitations
dissolution with slides is put in the column 62 of
the electronic consignment note internal messages
at DG [19]and transferred under the wagon sheet.
During the simulation work station with slide pos-
sible to use block simulation of the presence in the
composition of the wagons which is forbidden to
dissolution the hump yards, with the purpose of
more accurate regulation of the length of the corre-
sponding shunting work [20];

— complying with the requirements for
maintenance of DG conductors senders (recipients)
or security specialists of the sender [9, 11, 13, 21].
Marks of conveying by conductors of the sender
(recipient) is placed in column 7 of the «Declara-
tions of sender» sender invoice internal communi-
cations at DG [19];

— compliance with the requirements for pro-
tection by means of the militarized guard of rail-
ways for DG , which are included in the nomencla-
ture list of goods [9, 11, 22]. Marked on the con-
servation of DG by militarized guard railway in
the electronic consignment note internal traffic af-
fixed stamp «Guard of railway;

— compliance with the requirements [ 9-14]
regarding the admission to transportation of cars in
technical and commercial regard. In particular, in
the electronic consignment note internal messaging
is required a mark in the 7 «Declarations of
sender» on the compliance of own (rented) rolling
stock to render requirements indicating the number
of the certificate on the technical condition [9, 19].
Is required under the labeling on containers and
packaging of the DG and on the rolling stock,
which is transported DG [9, 11, 13-15];

— the need for full compliance with the re-
quirements of [9] concerning correctness of filling
of the column 20 «Name of goodsy, in particular
the presence of a mark on the insurance the sender
of his liability in case of occurrence negative con-
sequences during transportation DG [9, 19], etc.

Requirements [17, 18] should be taken into ac-
count during the formation of trains, which include
wagons from DG. In particular, these wagon never
put passenger and postal-luggage trains, in the hu-
man trains (including the empty tanks from-under
liquefied gases), in cargo or passenger trains (with
the exception, as an exception, except DG class 1
on moderately loaded areas, with the approval and
in the manner determined by the head of the re-
gional branch.



In addition, in the technologic process of each
station must be defined way for passing, receiving
and sending, as well as lay-over (if necessary) out-
side of train cars DG class 1 and tank-wagons with
marked gases [17]. Requirements [17] also identi-
fied the need for sorting and precinct stations local
instructions for the implementation of shunting and
formation of trains with wagons loaded DG
class 1.

For marshalling yards by requirements [13]
provides for the drawing up of internal plans to
ensure safety in the event of an emergency during
transport of DG to prevent or reduce harmful ef-
fects on human health and the environment.

Thus, peculiarities of functioning of railway
stations are significant in terms of transportation
DG, and their implementation is mandatory for the
railway employees to prevent the occurrence of
alternating current.

Findings

Statistics proves that in the case of preventive
measures, warnings as with DG [23] the costs as-
sociated with this (i.e., with a warning of risk),
much less expenses on liguidation of consequences
of ES [24].

Analysis accepted for accounting purposes as at
the regional branch of P UZ showed that from
2009 to 2014, the number was reduced from 12 to
2. The main reasons as the following:

— The vast majority is the moisture creep age
of DG, class 3 (petroleum products) and 8 (acid);

— Of spontaneous combustion during transport
of sulphur (class 4.1 of DG) under the protective
cover in open wagons under special conditions.

To prevent the occurrence of as with DG during
rail transport [23] the necessary condition is fully
taken into account peculiarities of operation of
railway stations and the implementation of the re-
quirements of the current normative database
[9...14]. The true definition of hazardous properties
of HB and the choice of transport conditions, the
right choice of packaging, containers and rolling
stock, compliance of the technical condition of
rolling stock, forming of trains and shunting of
trains performing shunting with wagons with DG,
accompanied by guides or security, fill in transpor-
tation documents in accordance with the require-
ments the insurance entities of transport DG of its
responsibility in case of occurrence of negative
effects and other defined normative documents
requirements will certainly enhance the level of
security of the DG in the whole of the transport
chain.

The measures proposed to be implemented at

railway stations in terms of transportation DG in-
clude:

— Compliance with the requirements of traffic
safety, in particular the basic principles of the cur-
rent railway transport management system traffic
safety (consistency, pre-emption, prevention, pre-
vention, rapid response, investigation, etc.);

— Qualification and special training of the per-
sonnel associated with the transport of DG;

— Compliance with the normal working condi-
tions of the staff of the railway station;

— The right conditions, traffic, rolling stock,
containers and packaging subject to the hazardous
properties of the extreme situation their classifica-
tion and identification;

— Ensure proper technical state of rolling stock
for transportation of DG, including the preparation
of wagons and containers in the cases provided for
in relation to fire;

— Ensuring the selection of wagons and con-
tainers for carriage in DG commercially;

— Compliance by the originator of the true re-
quirements for informing the carrier of the danger-
ous properties of the DG, including the level of the
invoice regarding the terms and conditions of the
cover, with the dissolution of hump yards, mainte-
nance, or protection insurance the recipient of its
responsibility and correct the entry in the column «
Name of goodsy;

— Compliance with the requirements for the
marking of packaging’s, containers and rolling
stock from DG;

— Rational interaction of the railway station
with the adjoining access roads in compliance with
the regulatory framework and to prevent the emer-
gence of the ES;

— Compliance in the formation of trains and
shunting work with the cars from DG;

— Adherence to the principles of environmen-
tal risk management of the occurrence as during
transport DG [24], in particular the detection and
forecasting of hazardous processes, their intensity
and recurrence, the prediction of secondary haz-
ards in the case of the crash situation the estab-
lishment of acceptable risk etc.;

— Compliance with the requirements for safe
oncoming passenger trains and trains, which in-
clude cars with DG (especially classes 1...3), espe-
cially in potentially dangerous places (e.g. near
gas) [25];

— Improving the organization and management
of transportation DG on the network by means of
intelligent support for planning at the tactical level,
which provides a reduction of possible risks [26],
etc.
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Conclusions

1. Modern conditions of functioning of railway
stations are characterized by the intensification of
the transport process and a significant depreciation
of fixed assets. In this case, pressing is to improve
transportation safety, and, primarily, dangerous
goods, that is, reducing risks of emergency
situations with them.

2. With a slight decrease in the total volume of
cargo transportation by rail transport of Ukraine at
separate dangerous cargoes marked the increase of
traffic volumes by types of messages.

3. Detailed features of functioning of railway
stations in terms of the transport of dangerous
goods.

4. Suggest list of activities that will enhance the
security of transport of dangerous goods by rail
and processing them at railway stations network
and to reduce the risk of accidents.
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. H. KO3AYEHKO, U. JI. )KYPABEJIb, B. B. XXYPABEJIb

OCOBEHHOCTHU ®YHKIIMOHUPOBAHMUA KEJIE3HOAOPOXKXHbBIX
CTAHIIUH B YCJOBUAX OPTAHU3AIIMU MEPEBO30K OINACHBIX

I'PY30B

Heab. B ycnoBusax pa3BUTHA KeJIE3HOIOPOXKHOTO TPAHCIIOPTa B paMKaxX MEXTyHApOAHBIX TPAHCIIOPTHBIX KO-

PHUIOPOB U yBEJIUYEHHUSI 00BEMOB IPY30BBIX NIEPEBO30K BaXKHOW 3a/ad4eil SIBJIIETCS BONMPOC 0OECHeueHus JOCTaTou-
HOTO ypoBHs Oe3omacHocTu. MHTeHCU(UKAIS epeBO30YHOrO MPOIecca MpH 3HAYUTENLHON M3HOIEHHOCTH OC-
HOBHBIX (DOHJIOB aKTyaJM3UPYET pa3paboTKy W BHEIPEHHE METOJIOB MOBBIIIEHHS 0€30MaCHOCTH KEJIE3HOA0POKHBIX
MEPEBO30K OMACHBIX I'PY30B, a TAKXKE TEXHOJOTMYECKHX M OPraHM3allMOHHBIX MEPONPUATHI, HalpaBICHHBIX Ha
CHIDKEHHE PHCKOB BO3HMKHOBEHHs aBapUIHBIX cUTyauui ¢ HUMU. Meroauka. Vcnonabp30BaHbl METOABI aHAIN3a U
TEOPHUU OpraHU3alMHU SKCIUTyaTallMOHHOM pabOTHI Jkelle3HbIX aopor. Pesyabrarpl. Oxapakrepn3oBaHa HOPMAaTHB-
Hast 0a3a opraHM3allM NEePEeBO30K OMACHBIX I'PY30B IO KEJIE3HBIM JoporaM. MccienoBaHbl OCHOBHBIE MTOKA3aTeNN
MIEPEBO3KU OMACHBIX I'PY30B B COBPEMEHHBIX YCIOBHUIX (QYHKIIMOHUPOBAHHS JKEIE3HOAOPOXKHOTO TpaHcmopTa. Pa3z-
paboTaHa JAeTanM3UpPOBAaHHAS CTPYKTYpa (PaKTOPOB, BIMSIONINX HAa YCIOBHSA pabOTHI CTaHIMI MpU MEepPeBO3Ke omac-
HBIX TPY30B, H IIPEUIOKEHBI MEPOTPHUATHS M0 YCOBEPUICHCTBOBAHNIO TEXHOJIOTHH PabOTHI CTAHIIMHA CETH KEJIE3HBIX
JIOPOT' C LIeNBIO TIOBBIIICHMS YPOBHS 0Oe30macHOCTH mepeBo3ok. HayuHasi HOBHM3HA. ABTOpaMH JIETaTU3UPOBAHEI
0COOEHHOCTH (DYHKIIMOHUPOBAHUS JKEIE3HOAOPOXKHBIX CTAHIMI IPH OPTaHMU3AIMH TIEPEBO30K OMACHBIX TPY30B.
IIpakTHyeckasi 3HAYUMOCTh. YUET yKa3aHbIX (JaKTOPOB M BHEJIPEHHE NPEIUIOKECHHBIX MEPOIPUSTHH MO3BOJIUT
TIOBBICUTH YPOBEHb 0€30MaCHOCTH NepepabOTKM OMACHBIX I'PY30B Ha JKEJIE3HOJIOPOKHBIX CTAHIIHSIX.

Kniouegvie cosa: omnacHble TPY3bl; KEJIE3HOIOPOXKHBIE CTAaHIINH; 0€30MIaCHOCTh NEPEBO3KH; MPOQHUIaKTHIECKHE
MEPONPUSTHSL.
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OCOBJIMBOCTI ®YHKIHIOHYBAHHA 3AJTIBHUYHUX CTAHIII
B YMOBAX OPT'AHIBAIII IIEPEBE3EHDb HEBE3IIEYHUX BAHTAKIB

Merta. B yMOBax po3BHUTKY 3aJi3HUYHOTO TPAHCIIOPTY B MEXax MIKHAPOIHUX TPAHCIIOPTHUX KOPHIOPIB i 30i-
JIBIIECHHS 00CATIB BAHTAKHUX TIEPEBE3EHb BAXKIIMBOIO 331a4€I0 € NMUTaHHS 3a0e3MeueHHs JOCTaTHBOTO piBHA Oe3re-
ku. [HTeHCH(iKamis MepeBi3HOTO TPOIecy MPpH 3HAYHOMY 3HOMICHHI OCHOBHUX (DOHIIB aKTyali3ye po3poOKy Ta
BIIPOBA/KCHHS METO/IIB ITiIBUIIECHHS OC3IeKH 3alli3HNTHUX IIePEBE3CHb HEOe3MEUYHIMX BAHTAXIB, a TAKOXK TEXHOJO-
TIYHUX 1 OpraHi3amiifHAX 3aXO0[iB, CIIPSIMOBAaHUX HA 3HIDKCHHS PHU3WKIB BUHUKHEHHS aBapiiHUX CUTYyaliil 3 HAMH.
Metoaunka. Buxopructano MeToan aHaJi3y Ta Teopii opraHizarii ekciuryaTamiiHoi podotu 3ani3Hunb. PesyasTaTn.
OxapakTepr30BaHO HOpPMATHBHY 0a3y opraHi3ailii mepeBe3eHb HEOe3MeUYHNX BAaHTAXKIB 3ali3HUIAMU. JoCIimKeHO
OCHOBHI MOKa3HUKH IE€pEeBE3eHHs] HeOe3MeYHUX BaHTaXKIB B Cy4aCHHX yMOBaxX (hYHKIIOHYBaHHS 3aJIi3HUYHOIO Tpa-
HeropTy. Po3pobieHo neranizoBany CTpyKTypy (akTopis, sIKi BIUIMBAIOTh HA YMOBH POOOTH CTaHIIH Iij 4ac mepe-
Be3eHb HeOE3MeYHNX BAaHTAXIB, 1 3aITPOIIOHOBAHO 3aXO0/IM 100 BJIOCKOHAIEHHS TEXHOJIOTI] pOOOTH CTaHIIH Mepexi
3aJTI3HUIb 3 METOIO Mi/IBUILEHHS PiBHS Oe3neku rnepeBedeHb. HaykoBa HOBH3HA. ABTOpaMH JI€TaIi30BaHO OCOOJIH-
BOCTI (DYHKIIIOHYBaHHS 3aJIi3HUYHHX CTaHIIM MiJ yac opraHizamii nepeBe3eHb HeOe3neyHux BanTaxis. [IpakTuuna
3HaYUMicTh. BpaxyBaHHs Bka3zaHuX (DakTOpiB i BIPOBAKCHHS 3aIlPONOHOBAHMX 3aXOJIB JO3BOJMTH IiIBUIUTH
piBeHB Oe3MeKH rmepepoOKH HeOEe3MEUHNX BaHTAXKIB Ha 3aTI3HHIHUX CTAHITIAX.

Krouosi crosa: HebesrnedHi BaHTaXi; 3aJIi3HWYHI CTaHIII1; Oe31eka mepeBe3eHHs; MPOQITaAKTHIHI 3aX0H.
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