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ONTUMU3NPAHE HA BE3OIMNMACHOCTTA OPTIMIZATION OF HEAT ENERGY

HA TOMJIOEHEPI'MEH OBEKT
Nno NUKOHOMUYECKU KPUTEPUN

aou. a-p UeaH Jlazapos
Tpakuncku yHusepcuteT Ctapa 3aropa

1. BbBegeHue

HapexgHoctTta Rs Ha cuctema, unarpageHa
oT n eneMeHTM ce  onpegens oT
npounsBedeHneTo Ha cneunduyHnTe puckose R;
Ha BCEKM OT TSX MO 3aBUCUMOCTTA:

n
RS: I_lRi:Rl.Rz.Rg......
=1

OntummnsanpaHeTto Ha  pasxogute  3a
ocurypsiBaHe Ha 6esonacHocTTa € Bb3MOXHO
ypes npunaraHe Ha fpuHyuna Ha ,pa3ymMHama
docmambyHOCM” ALARA ,As Low As
Reasonable Achievable”, T1.e. ga ce 3anara
(mornkoea MalbK pPUCK, KOJIKOMO pa3yMHO
Moxxe Oa ce nocmuzHe”) [2,3].

Cnopeq ALARA, pasxogure 3a
ocurypsiBaHe Ha bes3onacHocTTa ce
KoMneHcupaT ypes 3Ha4YMMocTTa "

nonesHocTTa OT MOBULWIABaHE Ha HUBOTO Ha
6esonacHocTTa B paboTHaTta cpefa, kato (0= S
<1)-cwr. 1.

HuBoTo Ha Ge3onacHocTTa S ce onpefgens
ypes n3pasa S = 1 — R, kbdemo R e puUckbT 3a
©esonacHocTTa u 3gpaseTo (1 <R = 0).

Mpn R=0 - HAmMa puck, a npu 6nu3knTe Ao
,0” CTOMHOCTW PUCKBLT € MasbK, T.e. HUBOTO Ha
B6esonacHocTTa S e c Bucoka cTonHocT. C
HapacTBaHe Ha R HMBOTO Ha Ge3onacHocTTa S
HamansBa, pecn. HapacTBa oOrnacHocTTa B
KM3HeHaTa cpefa, a npu goctumraHe Ha R =1
6e3onacHoctta e S=0. 3a ocurypsiBaHe Ha
MUHUManNHUTe m3uckBaHusa 3a 6esonacHocTTa
ce npuema Ry, a Ry e pgonyctumus
(MpyemnuBus) puUck.
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1. Introduction

Rs reliability of a system made up
of n elements is determined by the
product of the specific risks Ri of each
dependency:

Rn; i=1,2,3,...,n.

Optimizing the cost of providing
security is possible by applying the
principle of "reasonable sufficiency” -
ALARA "As Low As Reasonable
Achievable", ie to bet ("as little risk as
can reasonably be achieved") [2,3].

According to ALARA, the cost of
ensuring safety is offset by the
importance  and  usefulness  of
increasing the level of safety in the
work environment, suchas (0= S <1)
- Fig. 1.

Safety level of S is determined by
the expression S = 1 - R, where R is
the risk to health and safety (1<R= 0).

When R = 0 - no risk, and at the
nearby "0" value risk is low, ie the
safety level S is at a high value. With
an increase in the level of safety R S
decreases, respectively. increasing
the risk in the living environment, and
when reaching R = 1, safety is S = 0.
To ensure the minimum safety
requirements taken Rmin, and Rd is
tolerable (acceptable) risk.

0
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®dur. 1. OnTMMM3MpaHe Ha HUBOTO Ha
GesonacHocTTa S B KM3HeHaTa cpega MU
obwmTe pasxoaun Z 3a 6e3onacHocT

AkO ¢ Y 03Hauum pasxogute  3a
KOMneHcupaHe Ha BpeauTe (noctpajanu xopa,
noBpeneHn crpagm n obopynsaHe, NponycHaTu
nonau un ap.), To obwmnte pasxoam Z mMoxe na
6baaT onpegeneHn kaTto cyma oT pasxoaunte X
3a ocurypsiBaHe Ha ©OesonacHocTTa U
pasxoguTte Y 3a KoMneHcupaHe, T.e. Z=X+Y.

Upe3 MuHMMyMa Ha kpuBata Ha obwure
pasxoau Zins MOXe aa ornpegenmm
onTUMarniHMTE CTOMHOCTM Ha pasxoguTe 3a
ocurypsiBaHe Ha 6esonacHoctta Sy M
onTUMarnHuTe obLLM pasxoam Zgp .

2. OnTumMunsnpaHe Ha Ge3onacHocTTa Ha
TonroeHeprmueH OGEeKT N0 MKOHOMMYECKM

KpuUTepum

MNpu  noaroToBkata M u3bopa  Ha
YNpaBrieHCKM  pELUeHMs,  OCHOBaHM  Ha
onpeaenexHu MKOHOMWYECKU MexaHu3mm

OCHOBHa pons e oTpedeHa Ha oueHKkaTa Ha
e(EeKTMBHOCTTa Ha aHanuM3upaHuTe BapuaHTh
3a geuncrtsue.

YnpaBneHCKUTe peLLeHns 3a MUHUMN3MPaHe
Ha TEXHOreHHOTO Bb3OEeWCTBME Ha OnacHu
TonnoeHepruiHn obekTn TpsibBa ga ce B3emaTt
Ha 6asaTa Ha usbopa Ha onTMManHu cTpaTermm
OT MKOHOMMYECKA rnefHa Touka .

KaTto kpuTepuii 3a e(pekTMBHOCT uUnu ueneea
YHKUMS MOXe [da Ce M3nonssaT pasnuyHu
KpUTepun, OCHOBaHU Ha rorieMuHaTa Ha pucka
UNKN Ha HEroBUTE CbCTaBNABaLLMN.

Han-npoctata noctaHoBka Ha 3ajadata B
TeopusaATa Ha 6Ge3onacHOCTTa MU pucka Moxe Aa

Fig. 1. Optimize the safety level of
S in the living environment
and general expenses Z Safety

If a Y denote the cost of
compensating for damage (injured
people, damaged buildings and
equipment, loss of profits, etc.)., The
total cost Z can be defined as the sum
of costs X to ensure the safety and
cost Y to compensate, so Z = X+ Y.

By curve minimum total cost Zmin,
we can determine the optimal cost of
ensuring the safety and optimal Sopt
overheads Zopt.

2. Optimizing safety heat-energy
object economic criteria

The preparation and selection of
management decisions based on
certain economic mechanisms main
role is played by the evaluation of the
effectiveness of the analyzed options
for action.

Management solutions for
minimizing technogenic influence of
dangerous objects thermal energy
should be taken based on the
selection of optimal strategies from an
economic perspective.

As a criterion for efficiency or cost
function may be used in a variety of
criteria based on the size of the risk or
to its forming.

The simplest formulation of the
problem in the theory of safety and
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ce pasrnexga KaTo BEPOSITHOCTHA
Moandukaums Ha OOMKHOBEHMSI KpUTEpUA 3a
Han-mankaTa CTOMHOCT.

Pasrnexxgankm B KayecTBOTO Ha LUeneBa
dyHKUMS Ha cTOMHOCTTa Ha obGekta C(a) B
3aBMCUMOCT oT KOHCTPYKTUBHUTE mnm
TEXHONOIrMYHNTE NapameTpu a oT gonycrumaTta
obnact Ha CTOMHOCTUTE A, KpUTepusat 3a
HamMupaHe Ha BEKTOopa Ha NapamMeTpuTe a MoXe
Ja ce 3anuue BbLB BUaa

C(a) ~ min

Kboeto H* e MuHMManHo ponyctumarta
HOpMaTUBHA CTOMHOCT Ha TEXHOIMEHHUST PUCK.

Hapen ¢ «kpuTepua 3a MUHUManNHarta
CTOWHOCT MOXe  Ja ce  dopmynupa
CbMbTCTBALLNA O KPUTEPUM 3@ MUHUMAanHUS
TEXHUYECKU PUCK:

H@) - min,

kbgeto C* e makcMmanHata gonyctumaTta
CTOMHOCT Ha pasxoguTe.

3apgaunte (1) »n (2) morat ga Obaat
MHOFOEKCTPEMHU U HENUHENHW.

BmecTo HavanHaTa ctonHocT C(a) Moxe ga
ce MUHUMMU3MPaA MaTeMaTU4ecKoTO oO4vakBaHe
32 Ccymata Ha HayanHute  CTOMHOCTM
(ronemuHaTa Ha KanuUTanHUTE BIIOXEHWS) W
pasxoaute, CBbp3aHW C ekcnnoartauusaTa Ha
ob6ekTa, BKMOYUTENHO M NOHECeHUTe 3arybu ot
aBapuu.

B Hanm-npoctus cnydan,
HaTa 3agadva npuema Buaa:

onTMMmn3auyoH-

Co(a) + H@@) Y(a) ~ MIN,

kbaeto Y(a) e 3arybata, cBbp3aHa C

aBapusTa.
Tosu Moaen aonycka ob6o06LeHns,
oTyuTawm pasxoauTe, CBbp3aHu c

AuarHoctukaTa, C  npodwunaktukata  Ha
OTKasuTe, C NOBTOPHWUTE OTKasu, C PeMOHTa U
Bb3CTaHOBABAHETO, C OTYMTaHe Ha 3arybute 3a
npupoao3aLnUTHN JEAHOCTN.
Mpn  oTumtaHe Ha

daktopa  Bpeme

H(a) < H*,

C(a) < C*,

H(a) = H*,

risk can be seen as a probabilistic
modification of the usual criterion for
the smallest value.

Considered an objective function
value of the object C(a ) depending on
the design or process parameters and
on the permissible values of area A,
the criterion for finding the vector of
parameters and can be written in the
form.

where H* e legal minimum
allowable value of technogenic risk.

Along with the criterion for the
minimum value can be formulated
accompanying criterion of minimum
technical risk:

where C* e maximum

allowable cost.

Tasks (1) and (2) can be multi-
extreme and nonlinear.

Instead of the initial value C(a)
can be minimized mathematical
expectation of the amount of initial
values (the size of capital
investments) and costs associated
with the operation of the site,
including losses from accidents.

In the simplest case, the
optimization problem takes the
form:

allA, (3)

where Y(a) e loss associated with
the accident.

This model allows the summary
account of the cost associated with the
diagnosis, the prevention of failures,
with repeated failures, repair and
restoration, taking into account the
loss of conservation activities.

Taking into account the time factor

allA, (1)

allA (2)
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TEXHOTEHHUS PUCK W HEeroBuTe HOPMAaTUBHU
CTOMHOCTU CcTaBaT (PyHKUMM Ha BpeMmeTo, a
uenesata QYHKUMS —  (pyHKUMOHaAN Ha
dyHKumnaTa H.

Ako e Heobxogumo npu TOBa gda ce
oTnvyaBaT  aBapuuTe MO  CTeneH  Ha
npuyvHeHUTe Bpeaun, To BmecTo (3) Moxe fa
6bae M3nons3eaH uspasa:

. min *
Co(a) + ;Ha(a,t)Ya(a) in, H(a,t) = H*(t), alA, (4)
H(a,t) = H*(t), abA,  tO[o,T#], (5)
KbaeTto H, (a,t) € TeXHOreHHNs PUCK. where H , (a,t) is technogenic risk.
Y,(a) — cToMHOCTTa Ha CbOTBeTHaTa Y, (a) - the value of the loss
3aryba, T* - normative resources or

T* - HOpMaTUBHMA pPecypc WM CcpoKa Ha
cnyxba.

Hesasuncmmo oT ronsamaTta
npuBneKkaTenHocT Ha  ONTUMM3AUMOHHUTE
noaxoan KbM 3agadnte 3a OesonacHocTTa u
puUcka, TSAXHOTO MpPaKTU4EeCKO W3MNoN3BaHe e
MHOro orpaHunyeHo. [llpuumHa 3a ToBa ca
YCMOBHUAT XapaKTep Ha YucneHuTe CTOMHOCTU
Ha UEeHoBWUTE nokasaTenn W MPUHUUMHUTE

TPYAHOCTM NpPU OUEeHKkaTa Ha aBapuuTe,
cnperHatMu C €eKONOrMYHUTE WU coumanHute
Bpeauw.

Ho 6e3 ocobeHu 3aTpygHeHus morat ga
ObaaT M3NoON3BaHM TE3N ONTUMU3ALIMOHHMU
nogxogn, nNpuM KOMUTO He ce u3nonseaT

KaTeropumte oT MKOHOMUYECKN XapaKTep.

Hanpumep, ako 6e3onacHocTTa Ha obekTa
MoXe pfa Obae ocurypeHa u4pes  4ucTo
TEXHUYECKM MEponpusaTUs, He Bogewu OO
BMCOKM pa3xogu, TO KpUTepus 3a MUHMManHus
puck (2) ce onpocTtaBa [1]. B pesyntaT Ha ToBa
3afavata ce cBexaa KbM MpuHUMNA Ha
MUHUMAITHUSA TEXHOTEHEH PUCK:

H(@) - Min

B MHOro crniyyaum eBTUMHUTE TEXHUYECKM
PeLLUeHNss CbOTBETCTBAT Ha HaW-ronemMusi puck
N, obpaTHO, pelleHuATa C OrpaHUyYeH puUCK
M3NCKBAT rofiemMu pasxoau.

TakaBa obpaTHa B3aMMOBpb3Ka Ha pucka u
pa3xogute MoOXe [fa onpefenu peja  3a
B3eMaHe Ha TEXHUYECKO peLleHue.

Taka Hanpumep, ako nocneacTeusiTa OT

, auA.

technogenic risk and its normative
values are functions of time, and the
objective function - the function func
H.

If necessary it can be
distinguished by the degree of
accidents caused damages, instead of
(3) can be used the expression:

duration of service.

Regardless of the attractiveness of
optimization approaches to the task of
safety and risk, their practical use is
very limited. This is due to the
conditional nature of the numerical
values of the price indices and the
principal difficulties in assessing the
accidents conjugated with
environmental and social damage.

But without difficulty can be used
these optimization approaches, which
do not involve the categories of
economic nature.

For example, if the safety of the
site  may be provided by purely
technical events not leading to higher
costs, the criterion of minimum risk (2)
simplifies [1]. As a result, the problem
is reduced to the principle of minimum
technogenic risk:

(6)

In  many cases, expensive
technical solutions correspond to the
highest risk and, conversely, decisions
with  limited risk require large
expenditures.

This inverse correlation risk and
cost may determine the procedure for
making a technical solution.
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KPUTNYECKM OTKa3 Ce CbCTOAT OT MKOHOMUYECKM For example, if the consequences

3arybu (unu nocnegcteuATa MoraT ga ce of critical failure consist of economic
cBegart 4o ueHoBaTa (pyHKUKSA), TO peLleHneTo losses (or the consequences can be
Ha 3agjayata Moxe fa 6bae npencrtaBeHo B reduced to the price function), then the
kKnacudeckata ¢dopmMa Ha TbpCEHE Ha solution of the problem can be
ekcTpeMyma. represented in the classical form of
AKO cbcTaBngBaluUTe CTOMHOCTUM  Ha search extrema.
XWU3HEHUS UMKbn Ha obekta I(r) 3aBucaTt ot If the component values of the life
noraputTMuUYHMA Mokasaten 3a 6esonacHa cycle of the object I(r) depend on
pabota r logarithmic indicator for safe operation

r

r (r=1g(1-S)=-IgH),

kbaeto C(r) — pasxoguTte 3a Cb3gaBaHe Ha where C(r) - the cost of object
obekTa; creation;

Y(r) — cymata Ha npekuTe u KOCBEHUTE Y(r) - the sum of direct and indirect
3arybn, cCBbp3aHM C OcurypsiBaHe Ha losses related to ensuring the safe
Oes3onacHaTta ekcnfoaraumsa Ha obekTa; operation of the facility;

H - TexHoreHHus puck. H - technogenic risk.

Hanpumep, npu For example, in

S=0,999 wur=3,

TO crneaBa it should
rY Y
C(r) = (—j ;YD) = (—Oj I(r) = C(r) + Y(1); (7)
o r

KbAETO 4 , 5 ca NONOXUTENHN NOCTOSIHHY, where a , [ are positive constant

fo— NapamMeTbp, OTHACSL, CE KbM I, - parameter re_lating to the
npoTOTUNa UNW aHarnora Ha obekTa. prototype or the equivalent of an

object.

OnTumanHoTo HMBO Ha 6He3onacHocTTa ce The optimum level of safety is
pocTura, korato cymaTta I(r) e MMHumarHa, T.e. achieved when the sum I(r) is minimal,
npounssofdHaTa ie derivative

1
di(r a+p
(r) =0 WU Imn=T"o [ﬁj . (8)
dr a

Ako noctosiHHUTEe Ca a =3, [=2, 1y =3, If you constantly havea = 3, =2,
r=1, n=3,r=1,

TO ce onpepgenat cronmHoctute 3a C(r) u It is determined values of C(r) and
Y(r), a or Tam 1 3a I(r) u ce nocTposisa Y(r), and hence to I(r) and plot the
rpacdhukarta (Pwur. 2). graph (Fig. 2).

ONTUManHoTo HMBO Ha 6e3onacHocT 3a The optimum level of safety for

Taka 3agafeHuTe cTolHocTh 3a @ ,'6 nr, € both setpoint a, B and ro is
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1

2

fmin = 3 [gjm: 3.0,022 = 2,766.

=

Pasxoau, npekn n kocseHu 3aryoum, 1,Y,C
SO B N W » O O N 0O © O

1 2

3

NorapuTMuyeH nokasaten 3a 6esonacHa paboTa, r

—C(r)

dur. 2. OnTuMmu3auma Ha GesonacHocTTa
Ha TOMMoeHeprMeH OGEKT MO MKOHOMMUYECKU
KpuTepum

N3Boaun

C Hacroswmsa Tpyn asToOpbT cuuTa, 4e C
nomMmowiTa Ha fpuHyuna Ha .pasymHama
docmambyHocm” — ALARA u 3anaraHe Ha
MKOHOMUNYECKN Kputepum e Bb3MOXHO
ONTUMMU3NPAHETO Ha  ©Oes3onacHocTTa B

paboTHaTa cpega.
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Fig. 2. Optimization of safety heat
energy object economic criteria

Conclusions

In this work the author believes
that using the principle of "reasonable
sufficiency” - ALARA and betting on
economic criteria is possible to
optimize safety in the work
environment.
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EBPOIMNENCKU USMEPEHUSA NMPU
OBYYEHUETO B HAMPABJIEHUE
“EHEPTETUKA”

aou. a-p UeaH Jlazapos
Tpakuncku yHusepcuteT Ctapa 3aropa

1. BbBeaeHue

PassuTtuneto Ha nHaycTpuanHuTe
OTHOLLEHNA mexay cTpaHuTe oT EBponenickus
cvto3 (EC) e B npsdka 3aBMCUMOCT OT
eHepruiHaTa MnonuTuKa, KakTo Ha OTAernHuTe
CTpaHu-YnNeHKn, Taka N Ha usanaTta EBponencka
o6wHocT (EO).

C ormeg nosvwaBaHe Ha eHepruHaTa
HagexgHocT B EO (4pe3 MuHMMM3MpaHe Ha
BEPOATHOCTTa 3a PsA3KO NoKayBaHe Ha LeHuTe
Ha eHeprusaTa nopaam NOCTENEHHOTO
n3yeprnBaHe Ha OrpaHUYEHUTE EeHeprumHun

pecypcu, Kakto W nopagu 3aBvcUMOCTTa OT
HENHUA BHOC), NpeacTonm OopMMPaHETO Ha
6baewarta eHeprunHa nonuTuka "

WHdpacTpykTypa Ha EBpona. Ts TpsibBa pa e
OpUeHTupaHa KbM HamarnsiBaHe Ha BpeHuTe
eMuUCcuM, OorpaHu4yaBaHe U3MEHEeHWeTo Ha

the living environment. VI Scientific
and Practical Conference "Quality of
life: Problems, priorities and
perspectives”, MONMS, Donetsk
Institute of Market and Social Policy -
Donetsk, p. 105 - 107.
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EUROPEAN DIMENSION
IN TRAINING IN THE DIRECTION
OF "ENERGY"

Assoc.prof. lvan Lazarov, Ph.D.
Thracian University Stara Zagora

1. Introduction

Development of industrial relations
between the European Union (EU) is
directly dependent on energy policy,

the individual Member States, and
throughout the European Community
(EC).

In order to enhance energy

reliability in the EC (by minimizing the
likelihood of a sharp rise in energy
prices due to the gradual depletion of
the limited energy resources, and
because of its dependence on
imports), pending the formation of
future energy policy and infrastructure
of Europe. It should be orientirana to
reduce emissions, mitigate climate
change, and providing affordable and
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