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METHODOLOGY OF DETERMINATION OF QUALITY INDEX OF MAINTENANCE
SERVICE SYSTEM OF POWER EQUIPMENT OF TRACTION SUBSTATIONS

Purpose. The purpose of this paper is development of methodology for definition of a quality system of maintenance and repair
(M and P) power equipment of traction substations (TS) of electrified railways operating under conditions of uncertainty based
on expert information. Methodology. The basic tenets of the theory of fuzzy sets and marks, linguistic and interval estimates of
experts were applied to solve this problem. Results. Analysis of the existing diversity of approaches to development of modern
methods of improvement of M and P allows us to conclude that the improvement in the quality of the system is achieved by
solving individual problems increase the operational reliability of power equipment of traction substations in the following main
interrelated areas. There are technical, economic and organizational. The basis of the quality evaluation system is initial data and
expertise developed version of the document formalized quality evaluation of electrical equipment of traction substations by
experts. The choice of determining the level of Quality service system based on the marks, linguistic and interval estimates of
experts, which are reflected in quantitative and / or qualitative form was done. The possible options for expert data presentation
and their corresponding quantitative methods of calculating the integral index of quality improvement system maintenance and P
of traction substations were described. The methodology and the method of assessing the quality of system maintenance and P of
TS allows quickly respond to changing operating conditions of power equipment of traction substations, and to determine the
most effective strategies for maintenance of electrical and P TS under conditions of uncertainty functioning distance electricity.
Originality. The method of a systematic approach to improve the quality of the system maintenance and P of power equipment of
traction substation under conditions of uncertainty based on expert information was further developed. The author offers a
number of options at first time. There are version of the document formalized quality evaluation of power equipment of traction
substations by experts; expression to define the integral Quality systems maintenance and electrical power P TS, which is absent
in the standard system maintenance and P; matrix of quality system with regard to steps (methods) and ways of increasing service
quality electrical power control systems. This method makes it possible to conduct an expert assessment of the maintenance
system and to predict and select the option rational system of quality improvement and maintenance of power equipment of
traction substations considering not only technical but also organizational, legal, financial and economic measures. Practical
value. Improvement on electrified railways of Ukraine quality management system maintenance and P TS will improve the
efficiency and quality of maintenance of power equipment and provide TA prevent or reduce the severity of possible equipment
failures. Based on the relationships matrix components as systems maintenance and electrical power P TP were formed
expressions calculating quality indices of integrated systems with directions and stages for specific equipment and systems in
general. It was determined that an increase in the quality and maintenance of electrical PR, the rate of change of the measured
value at step k during operation is reduced while the standard deviation parameter is also reduced, and the probability of
electrical TA increases. References 8, tables 3.

Key words: traction substation, technical condition of equipment, quality system of maintenance and repair, expert
information, fuzzy sets, integral indicator of quality.

Llenvio cmamovu senaemca papadomKa Memoooa02uu OnpedeneHus Kauecmea CUCHeMbl MEXHUUECKO20 O00CYHCUAnUA U
pemonuma (TO u P) cunogozo nekmpoodopyoosanus mazoevix noocmanyuii (TIl) snexkmpuguyuposannsix sneene3nslx 00poz
YC06UAX HEONnpeoeeHHOCMU IKCRIYAMAyuu Ha 0CHO6e IKChepmuoii ungopmayuu. Memoouxa. /ns pewenus nocmagnennoi
3a0auu NPUMEHEHbl OCHOGHbIE NONONCEHUS MeOpUU HEeUeMmKUX MHONCeCms, d Mmakce OanbHbIX, TUHZGUCMUYECKUX U
UHMEPBAIbHBIX OUEHOK IKcnepmos. Pesynomamul. Ananus cywecmeyouezo mnozo00pazus nooxoooe K paspadomke
COBPDEMEHHBIX Memo006 coseputencmeosanus cucmemovl TO u P noszeonsem coenamv 61600, Umo peuieHue npoodIemol
NOBbIUEHUA KAYeCmea CUCHmeEMbl 00CMUZACHICA NYyMeM PeUuleHUs UHOUBUOYATbHBIX 3a0ay HOGbIUEHUA IKCHAYAMAUUOHHOIL
HaoexdcHocmu cun06020 3nekmpoodopyoosanusn TII é cnedyoujux 0CHOBHBIX 63AUMOCEA3AHHBIX HANPABIEHUAX: MEXHUUECKOM,
IKOHOMUYECKOM U OP2AHUIAUUOHHOM. B ocnosy ouenku kauecmea cucmemovl nojoxiceHbl HAYAIbHBIE IKCHEPMHbIE OAHHbIE U
paspaboman eapuanm GopmanuupPoOCaHHo20 OOKyMEHmMA OUEHKU Kauecmea o0cayyucusanus nekmpoooopyoosanusn TII
akcnepmamu. IIposeden 6vi60p onpedenenusn yposHA NOKA3AMeENs KAUeCMEA CUCHEMbL 0OCIYHCUEANUA HA OCHOGE OANbHBIX,
JUH2BUCIUYECKUX U UHMEPBATILHBIX OUEHOK IKCREPMO6, KOMOpble OMOOPaM@caromcs 6 Koau4ecmeeHHoi u/unu KayecmeeHHoil
dopme. Paccmompensvt 603modxicHbIe 6apUAHMbL NPEOCMAGACHUA IKCHEPMHBIX OAHHBIX U COOMBEMCMEYIOUUE UM MEMOOUKU
pacuema KoauwecmeeHH020 UHMeZPAnbHO20 NOKaA3amens YPOGHA Noevluienus Kadyecmea cucmemwvi TO u P cunoeozo
anekmpoooopyoosanus TII. Pazpabomannan memoouka u memoo ouenku kavecmea cucmemvt TO u P TII nozeonsem
ONepamueHo peazupoeams HA UIMEHEHUA YCN06Uill QYHKUUOHUPOGAHUA CU08020 INeKmpoooopyoosanusn TII, a maxoiwce
onpedenamep Hhaubonee IPppexmusnvie cmpamezuu TO u P rnekmpoobopyoosanus TII 6 ycnosusx neonpedeneHHocmu
dynkyuonuposanua oucmanyuu nekmpocnadxycenun. Hayunasa nosusna. B cmamove nonyuun oanvHeiluee pazeumue mMemoo
CUCIMEMHO20 NO0X00a NO noebluienulo Kauecmea gynkyuonuposanus cucmemvt TO u P cunoeozo snekmpooodopyoosanun TII ¢
YC06UAX HeOnpedeeHHOCU Ha O0CHO8e IKCnepmuou ungopmayuu. B smom nanpasnenuu asmop enepevie npeonazaem:
sapuanm HopmanuzupoBaHHOZ0 OOKYMEHMA OUEHKU Kaiecmea OO0CAYHCUCAHUS CUN06020 IeKmpoooopyoosanus TII
IKCnepmamu; vipajicenue OnA OnpeodeeHus UHmMeZPanbHoz0 nokazamensa kauecmea cucmemst TO u P cunosozo
anekmpoooopyoosanus TII, komopoe omcymcmeyem ¢ cmanoapmax cucmemvr TO u P; mampuuy kauecmea cucmemovl ¢
yuemom 3manoe (Memooos) u HANPAGNEHUIl NOGLIMIEHUA KAUeCMmEa OOCAYHCUBAHUA CUN06020 IeKmpoodopyooeanusn TII.
Jlannvtii memoo oaem 803MOIHCHOCHIL RPOBOOUND IKCHEPMHYIO OUEHKY COCHIOAHUA CUCHEMDBL 00CTIYHCUBAHUSA, NPOZHOZUPOEANb
u eplOUpame payuoHaLHLLL sapuanm nogviuienusn Kavecmea cucmemot TO u P cunosozo anexkmpoooopyoosanusn TII ¢ yuemom
MexXHU1ecKux, Op2aHu3ayuoOHHO-NPAGOeLIX U unancogo-Ikonomuueckux meponpuamui. Ilpakmuueckas 3nauumocme.
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Ycosepuwencmeosanue na nekmpugpuyuposannvix dnceneznvix 0opozax Ykpaumuvl cucmemsl ynpaenenusn kauecmeom TO u P
TII noseonum nosvicums Ipekmuenocms U  Ka4yecmeo CUCHIEMbl MEXHUUECKO20 — OOCIYIHCUBAHUA  CUN0B020
anekmpoooopyoosanus TII, a maxsce npedynpedumsv @03HUKHOBEHUE WU CHU3UMGL MANCECHIL BOIMONCHLIX OMIKA306
o6opyoosanusn. Ha ocnose e3aumocenseii cocmasnsiougux mampuust kauecmea cucmemol TO u P cpopmuposanst svipascenusn
0J151 pacuema UHME2PAILHBIX NOKA3AMeeil Ka4eCmed CUCHemMbl N0 HANPAGIEHUAM U IMANAM 051 KOHKPEMHO20 000py006anus
u cucmemol 8 yenom. Ycmanoeieno, umo npu noseviuienuu kavecmeéa TO u P 31ekmpoobopydosanus cKopocms usmeHeHus
UMEpAEMO20 3HAUEHUA NAPAMEMPA X; HA I-M uiaze 60 6PeMs IKCHAYAMAUUN YMEHbILAEMCA, NPU IMOM CPEeOHeKeaopamuinoe
OMK/IOHEeHUue napamempa ¢ makxyce ymenvuiaemcs, a eeposmunocms P(t) 6ezomkasnoit padbomut rnekmpoobopyoosanus TII
yeenuuusaemcs. buodn. 8, rabdmn. 3.

Kniouesvle cnosa: TATOBasi MOACTAHIMS, TEXHUYECKOE COCTOSIHME OOGOPYIOBaHHUs, KA4eCTBO CHCTEMBbI TEXHHYECKOIO

OGCJIy)Kl/lBaHl/lﬂ U PEMOHTA, JKCNIEPTHaA HHd)OpMaHﬂSI, HECYECTKHE MHOKECTBA, I/IHTeraJII)HLIﬁ nmoxKa3sarteJjib KauecrBa.

State of the problems. Topicality. The quality of
the system of the maintenance and repair (SMR) of power
electrical equipment of traction substations (TS) of
electrified railways can be evaluated by the set of
different parameters (individual, group, integrated), each
of which has a quantitative or qualitative character.
Relations between indicators, by which the process of
organizing and carrying out SMR of TS is described, have
a complex structure. In general, some indicators can be
expressed in terms of others who are on the same or
different levels of service and model of the process of the
equipment service and diagnostics. As the theory and
practice of diagnosis show [1, 2], a very common
approach to data analysis of the equipment diagnostics is
the transition from a certain set of parameters (often
single) which values can be easily measured (calculated)
in their great quantity, to a small number of integrated
indicators which are functionally related to the output
ones. The main purpose of the transition from the single
set of indicators to group ones, and the last ones to
integral is getting the indicators characterizing the integral
characteristics of the achieved quality of the SMR and/or
its individual components. Evaluation of the SMR of the
TS equipment is determined by the degree (fullness) of
meeting requirements that apply to the SMR. To perform
such an assessment it is necessary to make a formal
definition of the task of transformation of quality
indicators of the maintenance system components to
integral ones.

Analysis of investigations. In the basis of the
quality system evaluation we put initial expert data of
definition of integrated indicator of the system quality.
For the examination an expert group is established and
recommendations for the examination are presented [3].
For the purpose of the examination for different types of
equipment «the map of the object of examination» is
prepared. For example, the author suggests a formalized
version of a document of assessment by experts the
quality of electrical maintenance of the TS electrical
equipment (see Table. 1).

In expert investigations typically they use three
types of questions — closed, open and semi-open. In
answering closed questions it is possible to select answers
only from options pre-defined by questionnaire compilers.
In response to an open question the expert opinion in a
free manner is presented. Semi-open questions occupy an
intermediate position: in addition to the selection from
options listed in the map of options estimation, it is
possible to add own views and opinions.

Definition of the quality indicator’s level of the
SMR of the TS may be based on ballroom, linguistic and

interval estimates of experts, which are expressed in
quantitative and/or qualitative form [3-5]. Scale of the
assessments conformity is given in Table. 2.

The task of the expert committee is to choose the
optimal strategy of the SMR. There are two
fundamentally different approaches to its solution [3].

The first approach is based on a comparison of
existing SMR. For example, each of the experts selects
the system according to their reasoning. Obtained from
experts ordering (ranking) are processed by various
mathematical methods to calculate the final opinion of an
expert panel.

The second approach aims to compare the
importance of various SMR quality parameters and build
integrated quality indicator (rating assessment) by the
help of which it is possible to order the considered SMR
by quality (to calculate the system’s rating).

In this case, for the processing the results of
expert assessments and determining the resulting
indicators of the improvement of the RMS quality it is
possible to use additive, multiplicative or maximin
resulting indicators [3, 6].

Additive indicator is the sum of weighted
normalized partial indicators of the SMR quality
improvement indicators (I1,) and has the form

m
M, =Y aq;, (1)
i=1

where «; is the factor of the relative importance of the
direction of the quality improvement of the SMR of the
TS electrical equipment; g; is the actual value of the
requirements realization of improving the quality of the
SMR of the TS electrical equipment; 0 < II, < 1,

m
O<ai<l, Do =1.
i=1
The higher II, the more it affects the quality
m
improvement of the system operation; Zaiql- =1;0;>0;
i=l
i=1,m.
Multiplicative indicator is produced by multiplying
partial indicators taking into account their weight factors
and has the form

m
m, =] 4" . )
i

where ¢g; and o; have the same sense as in the additive
indicator.
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Map of the quality assessment of the SMR of the TS electrical equipment

Table

—_—

Components of steps (methods) of examination

Assessment variants

Assessment
directions

1. The scientific significance of the adopted strategy of the
SMR of the TS electrical equipment

Extremely high
. Much

. Not high

. Uncertain (now)
. Absent

2. The practical significance of the adopted service strategy

. Much

. Not high

. Uncertain (now)
. Absent

3. The scientific novelty, originality of the adopted service
strategy

1.
2
3
4
5
1. Extremely high
2
3
4
5
1

. No analogues

2. There are no analogues in the country, there are
abroad

3. There are no analogues abroad, there are in the
country

4. There is evidence of some domestic and foreign
analogues

5. Scientific novelty missing

4. The methods and ways to achieve the goal of improving the
quality of the SMR

New
Modern
Traditional
Obsolete
Inadequate

5. The potential of executors of the SMR of the TS electrical
equipment

1.
2.
3.
4.
5.
1.

Sufficient

2. The lack in the part of scientific support
(experience)

3. Insufficient in terms of material and technical
base

4. Lack of in terms of experience of working team
personnel

5. Insufficient data to assess

6. The term of the carrying out works of the SMR of the TS
electrical equipment

. Real

. Overvalued

. Reduced

. The data sufficient to assess

7. The cost of work (funding) of the SMR of the TS electrical
equipment

. Acceptable

. Overstated

. Dropped

. The data sufficient to assess

8. Recommendation on priority measures and works to
improve the quality of the SMR of the TS electrical equipment

. Events (work) of primary importance

. Measures (work) of high importance

. Measures (work) are of interest

. Measures (work) are of negligible interest but

. Measures (work) do not deserve support

9. Operation reliability increase of the TS power equipment

. Very high

. Significant

. Low

. Undefined (now)
. Missing

10. Check of the efficiency and quality of the SMR

. Very high

. Significant
.Low

. Undefined (now)

1
2
3
4
1
2
3
4
1
2
3
4
deserve support if there are sufficient assets
5
1
2
3
4
5
1
2
3
4
5. Missing

Technical
Economic
Organizational

Scale of correspondence of scoring, linguistic and interval estimations

Scoring estimation

Linguistic estimation

Interval estimation

5 — Excellent (B) Fully

satisfies the requirements 0.9-1

4 — Good

(BC) Almost satisfies

0.7-0.9

3 — Satisfactory

(C) Satisfies mostly

0.5-0.7

2 — Poor

(HC) Not satisfying

0.3-0.5

1 — Completely unsatisfactory (H)

Fully not satisfying 0-0.3

Table 2
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Maximin indicator. In some cases it is quite difficult
to substantiate or to apply the type of the resulting target
function. In such cases, a possible simple way of solving
the problem is to use the maximin indicator. In this case,
the rule of choosing the optimal SMR of the TS has the
form

" (S)rnq(S),

certl" (S)

The maximin indicator of the SMR quality
improvement guarantees the best (maximal) value of the
worst (lowest) from partial quality indicators.

The material of the research. Scientific results
obtaining. However, a large number of indicators of the
requirements of improving the quality of the SMR of the
Ts electrical equipment may cause loss of objectivity of
determining the importance factors o;. So, a promising
way to solve this problem is to define the integral
indicator of quality (I;) of the SMR taking into account
factors indicators importance by directions, methods and
stages of the quality improvement of the SMR of the TS
electrical equipment.

To determine the integral indicator of quality of the
SMR of the TS electrical equipment taking into account
the considered conditions and (1) the author firstly
proposed the following expression:

n h n m h
Iy=2"0 Y 0k 2 i = D 0 g+ 2 o g+ o q; ()
1 j=l i=1 k=1 j=l1

i=1 k=

n m

where Zcxi =1, Zuk =1, Zaj =1 are the factors of
i=1 k=1 j=1

relatively importance of directions, methods and stages of

the service system quality, respectively; g is the actual
value of indicators of the SMR quality improvement level
requirements realization for the TS electrical equipment

max(S € M)min(l <i<m

)

m

h

by directions, methods and stages. Such a indicator of the
SMR quality estimation is absent in the Standard [7].

Under the proposed elements of the definition of the
integrated indicator of the SMR of the TS electrical
equipment (4), we build a matrix of a system quality (see
Table 3) taking into account steps (methods), directions to
increase the service quality of the TS electrical equipment
(see Table 1).

Based on the relationships of quality matrix
components of the SMR given in Table 2 we form
expressions for integrated system of system quality
indicators by directions and stages for equipment (1,
2...N) and the system as a whole, according to the
formulas (1) and (4):

1. 1,111 = qi1°0yq1; 1s the integral indicator of the SMR
quality at the service of the equipment 1 of the TS at the
condition of the realization of the quality improvement
requirements level by the stages 1 and technical direction

2. 1 = gairtn1 + @200 T ga23°0pp3 is the integral
indicator of the SMR quality at the service of the
equipment 2 of the TS at the condition of the realization
of the quality improvement requirements level by the

stage 2 and technical, economic and organization
directions.
3'1111\’ = qlnl'alnl + ..t qmn3'amn3 iS the integral

indicator of the SMR quality at the service of the
equipment N of the TS at the condition of the realization
of the quality improvement requirements level by the
stages 1+M and technical, economic and organization
directions.

4' Iq.SMR = Iql‘ueq.l + [q2'aeq.2 + + I}IN X
X 0,y 18 the integral indicator of the SMR quality at the
service of the equipment 1+N of the TS at the condition of
the realization of the quality improvement requirements
level by the stages 1+M and technical, economic and
organization directions.

Table 3
Quality matrix of the SMR of the TS electrical equipment
Equipment 1 Equipment2  |...... Equipment N
Directions of the quality Directions of the quality Directions of the quality
improvement of the SMR of | improvement of the SMR of |...... improvement of the SMR of
S i i equipment 1 equipment 2 equipment N
tages of the quality 010 020 | 0n0
improvement of the
SMR of the TS - o g - o g - o g
S £ g S £ = S £ i=
£ = g £ = N £ = N
S S S
1.
(100) L1\ 1L,ai12) | I,(113) | 1,(121) | 1,(122) | 1,(123) |...... I (Inl) || 1, (In2) Y 1, (In3)
2.
(200) L2l | I,212) | 1, 213) || 1, (221) || 1, (222) § 1, (223) I, nl) || 1, 2n2) Y| 1, (2n3)
M.
(M00) I,(mll) | I,(mi2) | I,(m13) | I,(m21) | I,(m22) | I,(m23) |...... I, (mnl) || 1, (mn2) Yl 1, (mn3)
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It can be seen that in the correspondence with
formed expressions it is possible to calculate integral
quality indicators of the SMR at service:

e cquipment 1+N of the TS by any direction and
selected stage;

e cquipment 1+N of the TS by all directions and
selected stage;

e cquipment /=N of the TS by all directions and
stages;

e SMR of the TS electrical equipment by all stages
and directions — 111+mn3 (see Table 1).

Let’s consider possible variants of the expert data
representation and corresponding techniques of the
calculation of the quantitative integral indicator of the
quality improvement level of the SMR of the TS power
electrical equipment [3, 8]:

1. The degree of implementation of each requirement
of the quality improvement of the SMR is defined as: the
requirement fulfilled ¢; = 1; the requirement is not
fulfilled ¢; = 0, i = 1, m. When the degree of fulfillment is
determined by the importance of each requirement,
integral index of quality assessment is estimated by
expressions (1) and (4).

2.The degree of evaluation in assessing the
requirements by point scale (see Table 2). For example,
by the most popular five-point scale: b; = 5 — excellent;
b, =4 — good; b; = 3 — satisfactory; b; = 2 — unsatisfactory;
b; =1 — completely unsatisfactory.

For estimation (prediction) of the quality of the
SMR the scoring system is written as follows: excellent —
the quality system fully meets the requirements; good —

almost satisfying; satisfactorily — mainly satisfies;
unsatisfactory — not pleased; completely unsatisfactory —
is not fully satisfying.

When the degree of fulfillment of requirements for
assessment under point scale is determined by the
importance of each requirement a;, then the index of the
assessment the level of quality improvement of the SMR
is determined by the formula

m
By=>ab;, )
=

m
where | <B,<5,0<a¢;<1, D a; =1.
Jj=1

Very often at the point scale assessment of the level
of requirements execution it is convenient to have the
final assessment in a scale from 0 to 1 (0 <7, < 1). In this
connection, we will form the scale of matching: B, = I,,
bj = q./"jzla m.

The calculation of the integral indicator of the
assessment the level of quality improvement of the SMR
is performed in accordance with (1) and (4).

3. Calculation of the indicator of the SMR quality
improvement by using the linguistic variable.

For example, linguistic variable «Quality indicator
of the SMR» is defined on a universal set of options
u;; i =1,n . The level of the indicator will be assessed by
term B, BC, C, NA, H presented in Table 2.

Let by the expert way the membership function of
belonging of requirements for the SMR to a given level of

quality p(u;) are obtained. Then, using the expressions
(4), (5), the integral indicator of the quality of the SMR of
electrical railways power supply can be obtained

m 5
=1 b=l

Consider the problem of dependence of operational
reliability of electrical power equipment of the TS on the
SMR quality. The long experience of operating of the
equipment of the TS confirms that the quality of the SMR
influences on the reliability of the equipment as at the
sudden failure and at a gradual accumulation of failures.
In this regard, the overall probability of failure of
equipment can be expressed as

P(t) = B (1) By (1) . (7)
where Py(f) is the probability of failure of electrical
equipment of the TS, which is conditioned by the
presence of elements of equipment failure which are
sudden and can be removed to improve the quality of the
SMR; P,(f) is the probability of failure of electrical
equipment of the TS with the gradual accumulation of
failures of equipment that can be prevented to improve
the quality of the SMR by reducing the speed of the
parameter that determines the operation ability of
electrical equipment.

To calculate P(f) in the first approximation it is
possible to take the normal distribution law for the uptime
operation assessment [2]

w (-0’
J.e 262dx , (8)

0
where o is the root-mean-square deviation of the

P(t)=
oV27®

parameter; x is the measured value of the parameter; x is
the average value of the parameter (mathematical
expectation).

(€]

(10)

where x; is the measured value of the parameter at the i-th
step; n is the number of measurements of the parameter.

Analysis of the obtained calculation expressions
permits to suggest that at the decrease in the speed of
change of the measured value x; on the i-th step during
operation by improving the quality of of the SMR of the
TS electrical equipment the root-mean-square deviation of
the parameter ¢ will also be reduced, and the probability
P(¢) of failure-free operation f the TS electrical equipment
will increase.

Conclusions. The developed technique and the
method of assessing the quality of the SMR of the TS
electrical equipment allow: to respond quickly to changes
in operating conditions of electrical power equipment of
the TS; to determine the most effective strategies of the
SMR of the TS electrical equipment under uncertainty
functioning of power supply distance; to set (simulate) the
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various operating conditions of the equipment of the TS
to select the optimal variant of service and achieve the
required level of quality of the SMR; to check state of the
improvement of the system; to determine the level of
actual integrated indicator of the system quality.

In the paper the author firstly proposes: a formalized
version of a document of the assessment of the quality of
the electrical power equipment of the TS service by
experts; an expression to determine the integral indicator
of quality of the SMR of the power electrical equipment
of the TS, which is absent in the Standard of the SMR; a
matrix of the quality of the system based on stages
(methods) and ways to increase service quality of
electrical power control systems. This method allows you
to perform expert assessment of the service system and
predict and choose a rational option of the quality
improvement of the SMR of the power electrical
equipment of the TS taking into account not only
technical but also organizational, legal, financial and
economic measures.
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