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THE RESULTS OF MODELING OF THE PROCESS OF RESTRUCTURING
OF LOW PRESSURE GAS SUPPLY SYSTEMS

Statement of the problem.Restructuring is a complicated and daunting teek, to the change in
the number, wiring diagrams and mechanism of ictera of the structure forming elements of
the hydraulic network system. The city’s low pregsgas supply system, transporting natural gas
domestic and small utility consumers, limiting amtpletely will stop gas supply as a result of
natural disasters, terrorist attacks, deep (planfoedeconstruction. The restoration of this compe
titiveness of the system is possible as a resuts @éstructuring.

Results. The work describes and analyzes the results ofrdtematical simulation of and resto-
ration, the exclusion of a group of sites in theet of the distribution of the gas supply system
low pressure stage, which gives an opportunitywercome the consequences of natural hazards
and deep re-design of the system. The most simgldtaged part of the task of restructuring is
presented.

Conclusions.Important encouraging result is a relatively weabendence of the process of sus-
tainable combustion gas from the restructuring,ciwhallows a possible implementation of this

model in theory and practice in the solution ofrgpienal problems.

Keywords: gas supply, restructuring, restructuring, hydramimde, matrix of intsidention, gas consumption

mode.
Introduction

Deep reconstruction will be defined as part of enplex restructuring of a hydraulic
network system as opposed to a switch-off of irdiial regions under repairs, abandonment
and (or) regeneration of whole new customers, ssyrinks, network fragments as well as

unloaded reservation [1—6].
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The urban system of low pressure gas supply thasports the natural gas to home and
community users curbs or prevents the gas suppdyrasult of natural disasters, terrorist at-
tacks, deep (planned) reconstruction. Resumingpleeation of the examined system is poss-
ible as a result of its restructuring which is atoauous regeneration of new and rejection of
old (failed) elements. In the present, more singalecept restructuring of these elements are

regions joined (rejected) to a functioning stregettem which are not restructured (Fig.).

Restructuring is also known as submodelling of fidiatributions while rejecting a set
of regions using computer-controlled throttle cerfor water supply and distribution systems
[1—7]. However, direct modelling apart from the eese one (the regeneration of new re-
gions) shows a limited reconstruction region. Regation of a part of a system using throttle

centres cannot be seen as part of the reverse sialtimg.

All the regions of the system should be dividea ifdur groups: 1 are unchangeable

ones D;=const, S=const); 2 are recyclable (excluding) redD;%£ var, §= var);
3 are recyclable (excluding) fictionaB( = var); 4 are unchangeable fiction&' & const).

Groups 3, 4 includes the region that equalizesctmamunity and private (intershop) infra-
structure networks (Fig.), carrying network seleas and path loads.

1. Linear mathematical model of restructuring

A developed turbulent natural gas supply in lowsptee gas pipes is known to be ade-

quately described based on the hydraulic smoothness

AR =S Q7 (1)
_al’
where S= o

a is a constant coefficient that depends on the ptiggeof gasQ;is a design consumption in
the regiori, m*h; D; is an interior diameter of the regignu = 1.75 and} = 4.75 are indices
of the degree that are determined by the modeoaf 8nd roughness of the piped? are gas

pressure losses in the region

The below linear model is more informative as dra complex model of flow distri-

bution of restructuring:
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whereC, K, A are block matrices of independent nets (routesjtaurs and nets respectively
made up of separate elememigjs a number of actual regions in the syste;at const §
= const which are not subjects to restructuring (@sion) according to the statement of the
problem;n; is a number of actual areas that are renewedu@ed) ifD; = var, § = var; nz is

a number of fictional renewed (excluded) infrastuoe regions in the system of community

and intrahome (intrashop) networks wigi= var; ns is a number of fictional not renewed

(not excluded) areas &' = const;P, r, mis a number of independent nets, contours (cyclo-

matic number), nets (intermediate) with non-spediforessure respectivelﬁgi is a relative
deflection of the coefficiend of renewed (excluded) regions in the column matpecified

according to the magnitude of a relative deflectadrthe diameter of the marked regions

3Dz Nyr is @ subgroup of the regionsnpnthat make up a system of independent contours.
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Fig. Binary structure graph of the initial low pressgees supply system:

N

(2) U is an actual region in, (D; = const;S = const);
206 is a recyclable (excluding) actual regiomis{D; = var, S = var);
(26======>125 j5 g recyclable (excluding) fictional region iEl(lﬁf = var);

(2 ---- 101 js an existing fictional region in, (S' = const); net§'PI11, [PI12 are not included
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1. Algorithm aspects of the mathematical model ofestructuring

(2)—(5) contains linearized subsystems of the egnatof independent nets (2), con-
tours (3), net balances (4) and restructuring dardi for fictional infrastructure nets (5). The
latter manifests one of the versions which is tiug contribute to maintaining stable gas
combustion on the burners of gas consuming aggreghtring deep disturbances caused by
restructuring.

The magnitudes of the diameters of the pipes oédwex (excluded) regions give the
best insight into the process of restructuring. @leneters as such are not included in the
initial variables (2)—(5) and can therefore be wtgd into the algorithm and determined
(specified) in the current iteration using the carsion formula:

51 4 212 ..m ©6)

1+pBDY

after that a system of equations is solved (2)—(5).
—z[k — 7k
The value ofBDi( ) was accepted to @10 cm, 6Di( ): const, i =1, 2,...,n,.

JR— k Z
It is obvious that for renewed regioﬁﬁ)iz( ) > 0, for excluded one8D, M < 0, for the
—zk
regions with the specified diameteEDiz( ) - 0, D7 =const S’ =const.

2. Results of modelling a low-pressure gas supplystem of a residential area

The results of modelling restructuring a low-pressgas supply system are identified in
Table 1—S8.

3. Analysis of the results of modelling

Table 1 and 5 show a change in flow distributiora@tual regions in the group nl1 (32
regions) while renewing (see Table 1) and excludseg Table 5) of the regions. Table 2 and
6 show a change in flow distribution in regionghe group n4 (22 regions). It is to be noted
that the group n4 includes the consumption in tmadér5s of gas consuming aggregates that
are a subject to a rigid control. Table 3 and 7Ashthe renewal (Table 3) and exclusion (Ta-
ble 7) of actual regions in the group n2. Tablend & show the renewal (Table 4) and exclu-

sion (Table 8) in fictional infrastructure regiansthe group n3.
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Table 1

Results of modelling a flow distribution in resttukng a gas supply system while renewing

the groupn; andnz of the regions (see Fig.)

S . . Following
S Prior to restructuring .
o restructuring
(O]
=
s Other D, X3, 5 9
2 STP |condi-| L, m ' . | AP,dPa | Q m¥%h | AP, dPa
c cm m“/h
S tions mm
=
1 2 1 540 | 108x3.% 10.1 1202 92.455 123.8086.672
2 2 4 490 | 108x3.5 10.1 96.2 55.814 105.2085.275
3 3 2 460 | 219x5.0 20.9 477.8 27.545 519.V431.915
4 7 1 460 | 89x3.00 8.3 73.Q 83.088 66.2R5  70.066
5 8 4 490 | 108x3.5 10.1 97.4 57.104 108.4768.943
6 3 8 320 | 219x5.0 20.9 5678 26.256 592.0228.247
7 3 13 450 | 219x5.0 20.9 5716 37.398 600.0940.721
8 3 7 550 | 219x5.0 20.9 508/5 36.913 661.69%58.52
9 7 12 450 | 127x3.5 12.0 179|3 68.682 173.3484.742
10 13 12 550 127x3.b 12.0 160 68.197 178.4422.542
11 8 14 480 | 159x4.0 15.1 2441 41.616 257.0785.844
12 13 14 150| 127x3.5 120 2098 30.474 220.,9733.37
13 4 5 400 76x%3.0 7.0 21.6 18.49)7 15.246 10.054
14 12 18 550| 127x3.b 12.0 67.4 14.406 68.999 15.009
15 19 18 280| 108x3.p 10.1L 322 4.502 26.539 3.21
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End of Table 1

_ ) Following

- Prior to restructuring _

8 restructuring

(@)

o

© Oth-

=

© y D3 | b, | Q

3 STP | condi| L, m ’ 5 | AP,dPa | Q m¥h | AP, dPa

= . mm cm m-/h

S di-

z .

tions

16 20 19 490| 108x3.5 10.1  53.7 19.648  63.049 26,02
17 14 19 900| 159x4.0 15.1 1855 47.626 21362 60{97
18 5 6 150 | 89x3.0 8.3 58.% 18.144 61.89 20.024
19 9 5 770 | 159x4.0 15.1 198/2 45906 206.1529.177

20 10 9 100 | 127x3.5 12.0 211{3 20.564 214[04 21.033
21 10 11 450| 127x3.6 12.0 1679 60.863 180.238.902

22 11 6 450 | 127x3.5 12.0 99.6 23.751 93.67 21.332
23 16 10 450| 219x5.0 20.9 5546 35.386 569.1967.032

24 16 15 260| 219x5.0 20.9 5547 20.435 568.6 2134
25 16 17 470 219x5.0 20.9 5375 34903 62573 &5.53
26 16 21 500| 219x5.0 20.9 4414 25917 601,0844.49

27 21 22 480 89x3.Q 8.3 76.4 94.083 72.403 85.639
28 17 22 500| 108x3.5 10.1 1198 85.098 119.394.591

29 15 20 520| 108x3.5 10.1 1098 75.415 119/6997.702

30 17 11 450| 127x3.6 12.0 1686 61.346 167.1080.396

31 21 20 450| 108x3.6 10.1 114{1 69.933 108.0984.552

32 15 9 480 | 159x4.0 15.1 223|8 35.515 228.1236.725
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Table 2

Results of modelling a flow distribution in resttugng a gas supply system

while renewing the group, andnz of the regions

s Prior to restructuring Following restructuring
3

o Other

e

% condif @ AP, S Q AP, S

- STP|

é d- | m¥h | dPa | dP/(mPN)8| mh dPa | dPa/(m¥h)-"

= tions

Z
33 1 | 100| 193.2 260 0.0259693  189.528 251.418.0259693
34 2 | 101| 261.4 352.4% 0.020740p  259.543 348/088.0207405
35 3 | 118| 312.3 380.0 0.0163788 312)3 380.0 0.01%378
36 4 | 102 172 | 296.64 0.0363125 167.371 282,810.0363125
37 5 | 103| 161.3 278.14 0.0380955  159.508 272(75@.0380985
38 6 | 104| 158.1 260 0.0368844 155.56 252.7349.0368844
39 7 | 117| 256.2 343.09 0.0209118 246.85 321/479.0209118
40 8 | 120| 226.3 353.74 0.0267911 225.%71 351/758.0267911
41 9 | 107| 336.9 324.05 0.0226529 236.015 321/938.0226529
42 10| 106| 175.4 344.61 0.0407044 17402 342/968.0407644
43 | 11| 105| 236.9 283.75  0.0198357 232.245 274/066.0198357
44 12 | 110 2719 27441 0.015072p 261.754 256/738.0150722
45 | 13| 119| 201.8 3426 0.0317086  200.679 339/270.0317080
46 | 14| 121| 2684 312.183 0.01753783 265.33 305/908.0175373
47 | 15| 108| 221.1 359.56  0.028362¢ 220.Y82 358.66 283&R7
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End of Table 2
.5 Prior to restructuring Following restructuring
o Oth-
) 2
= o Q AP = Q AP S
i~ ) ) c 1 1
° | STP|con-| | o E ) o s
2 _ m°/h dPa = m°/h dPa dPa/(m’/h)™
£ di- &
S . o
e tions
48 16 109 294.7 380.0 0.0181288 29417 380.0 0.8812
49 17 110 249.1 345.1 0.0220946 244.684 334/46Q0.0220946
50 18 115 99.6 260 0.0827979  95.538 241.729.0827979
51 19 114 207 264.5 0.0234143 198.107 244/938.0234143
52 20 113| 170.2 284.15 0.0354298 165.639 270(958.0354298
53 21 112 250.9 354.08 0.0223861 243.293 333.51 226&b1
54 22 111| 196.2 260 0.0252784 191.195 249,870.0252784

the groupn; andnz of the regions

Table 3

Results of modelling a flow distribution in resttuking a gas supply system while renewing

_5 Prior to restructuring (fbiteration) Following restructuring

() c 7o) [To)

g 2 I ™~ ~ c
seBle| € |5 |02 |%E |8 |okl-g] ¢
8w (C|45| s |&€ |em|® = | = |Z mlm £ %

g (B o |5 =l o |5 s | a

2 5 S S

55| 2 | 26/500| 0.00429| 92.48| 0.3 | 1.28410° | 31.695| 89.752|8.05 0.212 | 88.5x4
56| 4 | 25/450| 0.00429| 36.67| 0.3 | 0.5110° | 31.063| 34.361|8.05| 0.08407| 88.5x4
57| 1124|420 0.00429 23.73| 0.3 | 0.3310° | 21.428| 22.541| 7.0 |0.105626 76x3
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End of Table 3

5 Prior to restructuring (Oiteration) Following restructuring

=)

o n

c 7o) [Te)

2 = © o n 5 c

slalBle | E |3 |DhoE | F |5 D& |E

go2|dle & |m® | |F |m? R

S 2 o < s o < F£ o

2| |8 S S
0

58| 17| 23 | 430| 0.00429| 85.07| 0.3 | 1.181¢° | 95.555 | 80.8512.1| 0.0282 0
&
i

1.30610 ©

59(21| 30 | 400| 0.00429|94.06| 0.3 5 176.394| 87.29| 15.3/10.010224 <
3

60|19| 29 | 320| 0.00429| 5.005| 0.3 | 0.0710° | 52.028 | 4.35| 9.8 00045[45?0
3

61|12| 28 | 550| 0.00429| 14.38| 0.3 | 0.21¢° | 21.042 |13.233 7.0 | 0.064016
2

62| 7 | 27 | 440 0.00429| 80.04| 0.3 | 1.1131¢° | 175.272| 73.45| 15.3| 0.0087 :%
3

Table 4
Results of modelling of restructuring a gas sugyistem
while renewing a group af;regions
Prior to restructuring (6 iteration) Following restructuring

o C

23 Sl Q9 | APO 0 QW | AP®, e

S 2 STPISES 3 31175 3 31175

%5 0 8= mlh dPa | dPa/(m°/h)™ m°/h dPa | dPa/(m’/h)~

63 26 125| 0.00429 26( 3.618° 31.695| 258.33 0.610157

64 25 124 | 0.00429 26( 3.618° 31.063| 248.45 0.607873
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End of Table 4

- Prior to restructuring (8 iteration) Following restructuring
o S
o 0 0 ©) ©) 0) @) ) <)
£ S op | 55 QY, | AP s9, Q¥W, [ APY, s,
> = £35 %h | dPa | dPa/(m¥h)-" | m¥h | dPa | dP/(m¥h)"®
<5 O ¢ m
@]
o
65 24 123 | 0.00429 26( 3.618° 21.428| 251.52 1.178568
66 23 122 | 0.00429 26( 3.618° 94.555| 253.61 0.088454

67 30 129 | 0.00429 26( 3.616° 174.39| 248.22 0.0296602

68 29 128 | 0.00429 26( 3.616° 52.028| 240.38 0.238561

69 28 127 | 0.00429 26( 3.616° 21.04| 2435 1.178064

70 27 126 | 0.00429 26( 3.616° 175.27| 248.02 0.0293764

Table 5
Results of modelling a flow distribution while restturing a gas supply
excluding a group af, andnzregions

c
-% Prior to restructuring Following restructuring
8 c

) o 2 2
Z 1. [2 c |px, | £ | & = £ | =
5 |a W0y | 5= = o =
cIE 8B |3 E | S |swE | E | S | w%E

L »n — = mm -~ o = - o =
2 o o) o4 < o <

El I & &
z o © ©

1| 2| 1] 540 10.1|/108x3.9123.30396.668 0.021188 119.986| 92.16[7 0.021188

2] 2| 4]|49010.1/108%x3.5105.20465.276/0.018888 106.75 | 66.96 0.018888

3| 3| 2|46020.9| 219x5| 519.74 31.91D.000564 487.706| 28.55 0.000564

4| 7| 1|460 8.3 | 89x3 | 66.223 70.07D.045575 72.908 | 82.9| 0.04557%

5| 8| 4| 490 10.1{108x3.5 108.47| 68.942 0.01891| 107.867 68.27 0.01891

6 | 3| 8| 320 20.9| 219x5| 592.02 28.240.000398 579.91 | 27.24 0.000398
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Table 5 (continuous)

5 Prior to restructuring Following restructuring
5% %

— c

q) o 2 i
AP £l¢e| £ & || =
S - 8 - i DHXS, E 'D‘ U_j.mE E 'Cj‘ me
o|P| 2| 2| 5| mm : al = . a =
¥o) o) a) o < E o < E
£ 'E © ©
> @)

7 | 3| 13|450]20.9| 219x5| 600.09 40.72 0.00056 580.25 38.39.00056
8| 3| 7|55020.9| 219x5| 661.69 58.50%.000678 515.58 | 37.82 0.000678

9| 7|12/450 12 |127x3.%173.35| 64.7§ 0.007818186.86 | 73.83 0.007/818

10(13|12|550| 12 |127x3.5 178.44| 82.5340.009474 166.67 | 73.23 0.009474

11| 8 | 14|480| 15.1| 159x4 | 257.98 45.84D.002761 246.1 | 42.21 0.002761

12113|14|150] 12 |127x3.5 220.97| 33.3680.002635 212.11 | 31.06 0.002635

13 4| 5400 7 76x3 | 15.24| 10.054.085469 15.516 | 10.368 0.085469

14112|18|550] 12 |127x3.5 68.99 | 15.0080.00908 63.502 | 12.98 0.009086

15/19|18|280| 10.1{108x3.5 26.54 | 3.211 0.01034335.081 | 5.23| 0.010343

16{20|19|490| 10.1{108x3.5 63.03 | 26.0130.018444 49.737 | 17.18 0.018444

17114|19|900| 15.1| 159%x4 | 213.6| 60.9¢ 0.005108190.59 | 49.93 0.005108

18/ 5| 6150 8.3 | 89x3 | 61.89] 20.023.014663 59.98 | 18.95 0.014663

19/ 9 | 5| 770 15.1| 159x4 | 206.15 49.170.004385 204.43 | 48.46 0.004385

20(10| 9 [100] 12 |127x3.%214.04| 21.0380.001756 213.51 | 20.94 0.001756

21(10|11(450| 12 |127x3.%180.23| 68.9| 0.007772175.73 | 65.92 0.007772

22|11| 6 [450] 12 |127x3.% 93.67 | 21.3330.007564 96.42 | 22.44 0.007564

23(16|10(450( 20.9| 219x5| 569.19 37.03D.000558 564.32 | 36.48 0.000558
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End of Table 5

S » Prior to restructuring Following restructuring
ok c 0 0
) 2 5 5
Sl,E £ s | g S| £ | g =
SIEI8| B 2| E | S| wE| E | 2| «E
|5 0| S| 5 mm G % = o % =

E| | £ & &
;) e} © ©
24116| 15| 260|20.9| 219x5| 568.59 21.339.000322 562.71| 20.95 0.000322
25|16 17|470|20.9| 219x5| 625.67 45.53 0.000585%48.05| 36.11] 0.000582
26| 16| 21|500|20.9] 219x5| 601.08 44.49 0.00061 594.08 43/59 0.00061
27121|22|480| 8.3| 89x3 72.4| 85.64 0.04765470.59 | 81.92| 0.047654
28|17|22|500/10.1{108%x3.5 119.39| 84.59 0.019616123.22| 89.4| 0.01961p
29|15/ 20|520/10.1{108%x3.5 119.69| 87.7| 0.020249114.58| 81.26] 0.020249
30|17|11|450| 12 |127%x3.5 167.11| 60.4| 0.007777176.23| 66.29] 0.00777]7
31|21|20|450/10.1{108%x3.5 108.99| 64.5480.017556 103.16| 58.63 0.017556
32| 15| 9 | 480|15.1| 159%x4 | 228.12 36.725.002743 227.2 | 36.47| 0.002743

Table 6
Results of modelling a flow distribution
while restructuring a gas supply system excludiggoaip ofn, andnsregions

C Prior to restructuring Following restructuring
5 2 Oth-

)
£ er AP S AP S

CD M 3 1 3 )
25 STP C‘éﬂd' QMM gp | drum¥nyt| @M ap | dramihy

(@)

tions

33 100 | 189.53 251.413 0.025969 192.894 259.2806| 0.025969
34 101 | 259.54 348.085 0.02074 260.973 351.448 0.02074
35 118 | 312.3 380 0.016379 3123 38( 0.016379
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End of Table 6

Prior to restructuring Following restructuring

Oth-
< _g er
E o STP | condi| Q m/h ﬁFF; dPa/(r§3/h)1'75 Q m’h ﬁFF; dPa/(r?glh)”‘r’
= di-

tions
36 4 102 | 167.371282.811, 0.036313 167.937 284.486 0.036313
37 5 103 | 159.508 272.76 0.038099 159.962274.117 0.038099
38 6 104 | 155.56 252.73 0.036884 156.41255.161 0.036884
39 7 117 | 246.85 321.479 0.020912 255.81% 342.184 0.020912
40 8 120 | 225.57] 351.753 0.026791 225.939 352.756 0.026791
41 9 107 | 236.015321.935| 0.022653 236.285 322.58 0.022653
42 | 10 106 | 174.921342.968| 0.040764 175.082 343.521 0.040764
43| 11 | 105| 232.245274.065| 0.019836 | 233.953 277.602| 0.019836
44 | 12 116 | 261.754256.738] 0.015072 268.457 268.355 0.015072
45| 13 | 119| 200.679339.279| 0.031709 | 201.46% 341.606| 0.031709
46 | 14 121 | 265.33 305.908 0.017537 267.62 310.54 0.01753y7
47 | 15 108 | 220.78§ 358.66 0.028363 220.91369.046 0.028363
48 | 16 109 294.7 380 0.018129 2947 38( 0.018129
49 | 17 110 | 244.684334.462| 0.022095 248.6 343.89 0.022095
50| 18 | 115| 95538 241.729 0.082798 98.583 255.37 0.082798
51| 19 114 | 198.107244.938| 0.023414 205.252 260.605 0.023414
52| 20 | 113| 165.639270.958, 0.03543 168.011 277.786 0.03543
53| 21 112 | 243.293 335.51 0.022386 243.667336.414 0.022386
54 | 22 111 | 191.795249.871| 0.025278 193.814 254.492 0.025278
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Table 7

Results of modelling restructuring a gas supplyesyisexcluding a group ok areas

_5 Prior to restructuring (Diteration) Following restructuring
o %
— c 0
) e 10 2
SR 5| E| QO | AP DR ooF | Q¥ | aPY DR -
o | 0|2 4 m>/h dPa cm wE m-/h dPa | . =
Q Q
S|z 1 1
Z O
3
55/ 2 |26/ 500| 31.695| 89.75| 8.03 0.212 0.00138 88.8322| o
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Table 8

Results of modelling restructuring a gas supplyesysexcluding a group ok regions

< Prior to restructuring (Diteration) Following restructuring

8 2

) 8

£ E

5 || £ | Q% | apo, 0 Q®W, | AP®, W

g | v © mh dPa  |dP/(m¥h)"°| mih dPa | dPa/(m¥h)-"
£ £

> O

63 | 26| 125| 31.695 258.33 0.610157Y 0.00138 262.596.5784410°
64 | 25| 124| 31.063 248.45 0.607873 31.168 249.92D.607873
65 24| 123| 21.428 251.52 1.178568 21.585 254.771.178642
66 | 23| 122| 95555 253.61 0.088454 0.0013282.56| 26.77817410°
67 | 30| 129| 176.394248.22| 0.0296602| 176.665 248.89 0.029073
68 | 29| 128 52.02§ 240.38 0.238561 0.00138B5.86| 26.29610°
69 28| 127| 21.042 243.% 1.178064 21.5805 254.521.177916
70 | 27| 126| 175.272248.05| 0.0293764| 0.00137265.78| 27.1397910°

As a result of disturbances caused by the renemdlexclusion of the regions of the
groupng, ng, there are natural changes in a flow distribuaod the major (basic) net system
which is not under reconstruction. Change in thesaomption in the regions of the group
ngreflects a change in the consumption in the buroéfsinctioning gas consuming aggre-
gates (gas stoves, gas-flow and capacitive watets local heating boilers, etc.) which are
not equipped with combustion stabilizers. If thewad change occurs in a wide range, there

might be negative changes in the quality of gaskamtion and environmentally unfriendly

substances in the combustion products (nitrogedep>darbon oxide, 3, 4-benzopyran, etc.).
There might be flames in the separation and brealitfn region accompanied by leaks and
flammable concentrations. It is therefore necessargontrol the quality of gas combustion
while restructuring a gas supply system. Indiremttiol is possible in a range of gas con-

sumption change in the regions in the gragp
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As a result of modelling the conclusion is madé tha above consumption does not
see a significant change (Table 2, 6), in the rasfge—5 % AQmax< 10 ni/h) and this kind
of restructuring is moderate. This is because braroedomestic gas appliances according to
[7—9] allow for a 2-fold or more change in the comgption or a 4-fold change in pressure
deflections providing for a stable gas combustidawever, there can be more fundamental
changes in the consumption (pressure deflectionsthe burners of gas-consuming aggre-
gates, particularly if the basic gas supply sysienmnder reconstruction. In this case it is ne-
cessary to introduce a so-called unloaded reserv§io, 11] which enables the renewal (sta-
bilization) of a high-quality gas combustion on therners. Unloaded reservation can be
modelled using the above restructuring model byweng reserve regions of the system with
possible intermediate control of the efficiencytluf type of reservation [11]. The similar so-

lutions can be acquired for medium (high)-presgia® supply systems as well.
Conclusions

1. A mathematical model of restructuring a low-gres gas supply system was sug-
gested that enables changes in the configuratbimng scheme and interaction of the struc-

tural elements of a hydraulic network system.

2. The results of modelling suggest there can tegnrediate control of the parameters of
the system, indirect analysis of the quality of gambustion, back-up of the system while
choosing (based on the intermediate control) ammopt structure of back-up lines, dealing

with natural disasters and deep reconstruction.
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