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PRILOHA A.1 — VLTAVSKA KASKADA
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Obr. A.1: Vitavska kaskdda v Ceské republice [11]
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PRILOHA A.2 — PARAMETRY TENZOMETRICKYCH SNIiMACU
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Obr. A.2: Parametry tenzometrického snimace 1-.Y11-3/120 [42]
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PRILOHA A.3 — KRITERIA PRO VYBER TENZOMETRU HBM
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Obr. A.3: Kritéria pro vybér tenzometru HBM [42]




PRILOHA A — OBECNA GAST . [E

PRILOHA A.4 — ZNACENI TENZOMETRU HBM
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6 — Kiemik
7 — Titan / seda litina
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9 — Molybden
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% e -
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C —nosic¢ a kryti: polyamid. miizka: Cr-Ni slitina
Y — nosic¢ a kryti: polyamid, miizka: Konstantan

G —nosi¢ a kryti: skelnym vlaknem vyztuzena fenolova pryskyiice
miizka: Konstantan

K —nosic¢ a kryti: skelnym vldknem vyztuzena fenolova pryskyiice
miizka: Konstantan, 3 druhy piizptusobeni na creep

V —nosi¢: polyamid, miizka: Konstantan, zapouzdiené

v umeélé hmoté, 3m kabel ﬁ

Znaceni:
LY11-3/120 A
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[

i o — A: aplikaéni pomucky

he —V: 4-vodicové zapojeni
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— Odpor miizky v Ohmech

- URYI1X, RY3X, RY4X, RY7X:
Primeér opsané kruznice miizky

— U tenzometrickych retézcu:
Rozte¢na vzdalenost miizek

Obr. A.4: Znaceni tenzometru HBM [42]
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PRILOHA A.5 — POSTUP PRI INSTALACI TENZOMETRU

1.

uprava povrchu — mechanické cisténi

2.

odmasténi povrchu — chemické cisténi

6.

letovani pajecich bodii

7. letovani vodici

8.

realizace ochrany snimace

Obr. A.5: Postup pri instalaci tenzometrii [4]
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PRILOHA B.1 — PARAMETRY POUZITYCH TENZOMETRICKYCH SNIMACU
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All specifications in accordance with OIML IR 62, also compliant with VDI/VDE 2635 if deviating
tolerances are observed. In case of further inquiries please indicate order no. and batch number.

Toutes caractéristiques techniques selon OIML IR 62 et VDI/VDE 2635 pour les indications
différentes de tolérance. Pour toutes questions, indiquer le no. de référence ainsi que le lot de
fabrication.

Réponse en température des jauges d'extensométrie appliquées sur des matériaux dont les
coefficients de dilatation termique a sont indiqués au verso. Mesurée au d'une variation continue
de la température.
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reifent be: Appiinationen mit umseitig angegebensn

To aturgang Jei Dehnung E
Warmeausdehnungskoeffizienten a. Gemessen bei kontinuierlicher Temperaturanderung.

Kennlinie 1:  DMS ohne Anschiussbandchen.

DMS mit Anschiussbandchen (30mm einfache Bandchenlange). Bei gekarzten
Bandchen liegt der Temperaturgang zwischen Kennlinie 1 und 2. Die numerische
Darstellung erlaubt, den Temperaturgang fur jede Bandchenlange exakt zu
errechnen.

T = Temperatur in °C L = einfache Bandchenlange in mm

Kennlinie 2:

The temperature response refers to strain gages bonded to materials with the coefficient of
thermal expansion @ given overleaf Values are measured with continuous temperature
variation.

Courbe 1: Jauges sans pattes de raccordement Curve 1: Strain gages without leads
Courbe 2: Jauges avec pattes de raccordement (longueur unitaire de la patte de 30 mm) Curve 2: Strain gages with leads (simple lead length of 30 mm). If the leads are shorter,
Lorsque les pattes sont plus courtes, la réponse en température se trouvera the temperature response lies between curve 1 and 2. The numeric
entre les deux courbes 1 et 2. La représentation numérique permet de calculer representation allows exact | 1 of the sponse for any lead
exactement la réponse en température pour chaque longueur de patte length.
T = température en °C L = longueur unitaire de la patte en mm T =temperature in °C L = simple lead length in mm
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A point (" ") is used as decimal separator in data; the separator needs to be configured accordingly for import into Excel. >

Obr. B.1: Parametry tenzometrického snimace 1-RY11-6/120 [42]
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PRILOHA B — MERENi PRED GENERALNi OPRAVOU

PRILOHA B.2 — PROTOKOL O INSTALACI TENZOMETRICKYCH SNIMACU

Protokoll zur DMS-Installation
Report on strain gage installation
Rapport d'installation de jauges

Installation ausgefiihrt: Datum:
Installation done by: Floryén Josef, Dokoupil Pavel Date: 22.10.2012 - 24.10.2012
Installation réalisée par : Date :
Messobjekt: Installationsbedingungen:
Measuring object: Conditions of installation: ~ ©=(22%2)°C
r.v. = (69%3)%
Objet équipé : Conditions d'installation des jauges :
Klebstoff: Verschaltung:
Adhesive: Electrical connection: Celomost - 350 Q
Adhésif : Raccordement électrique :

Jptische Messstellenpriifung:
Optical inspection of the installation: o.k. - bez zévad

Zontréle optique de l'installation :

Elektrische Messstellenpriifung: Electrical inspection of the Controle électrique de
installation: I'installation :
Isolationswiderstand: Durchgangswiderstand:
Insulation resistance: >20ma Current-flow resistance:
Résistance d'isolement : Résistance actuelle :
Schutzabdeckung: PU120, AK22 Bemerkungen:
¥ . ABM 75
Protective coating: www.hbm.de Comments: O.K. - bez zdvad.............
Produit de protection : Commentaires :

Hottinger Baldwin Messtechnik GmbH

Im Tiefen See 45 - D-64293 Darmstadt - Germany
Tel.: +49 6151 8030 - Fax: +49 6151 803 9100
E-Mail: info@hbm.com - www.hbm.com

measure and predict with confidence BM

Obr. B.2: Protokol o instalaci tenzometrickych snimacii 1-RY11-6/120 [42]
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PRILOHA B.3 — KALIBRACNI LIST TLAKOVEHO SNIMACE P,

LITOSTRJPOWER CKD Blansko Engineering, a.s.
Kalibracni protokol ¢.
Calibration certificate No.
Eichprotokoll Nr. M520/2013
Gauge: Absolute pressure transducer
Manufacturer: BD SENSORS
Type: 333
Serial number: 1458688
Range: 0-50bar abs
Indicator: PCl
Serial number: -
Range: +10V, 400 0
Standard of pressure: Calibration laboratory of BD SENSORS K 2233
Calibration protocol: No.: 0674/11
Ambient temperature: t=20°C
Ambient pressure: p=98,60 kPa
Model: Lipno
Location: -
Pstandara a0s Upc 2
[kPa] V] Standardized residuals / X1
98,21 1,725 27
598,21 2,368 is] e .
1098,21 3,009 “
1598 21 3,650 3!
2098 21 4290 i . o e
259821 4,929 i
3098 21 5567 % 9 b -
3598 21 6.204 g i’ 2 3 4 5 5 7 8 9
4098 21 6,840 2 -4 g
4598 21 7476 AT .9 2
5098 21 8,110 15
98,21 1,725 x1

XLSTAT 2009.3.02 - Linear regression - on 3.6.2013 at 9:48:56

Y / Quantitative: Workbook = BD_50bar_1458688 xiIs / Sheet = 400 ohm 2013 / Range = '400 ohm 201:
X / Quantitative: Workbook = BD 50bar 1458688 xls / Sheet = 400 ohm 2013 / Range = '400 ohm 201:
Confidence interval (%): 95

Summary statistics |

Summary statistics:

Vanable Jbservations. with mnssmg Cwithout missing__Minimum__ Maximum___Mean __td_ deviatiol
Y1 1 1" 98,210 5098210 2598210 1658312
X1 11 0 11 1,725 8,110 4,924 2,118

Obr. B.3a: Kalibracni list talkového snimace P, — strana prvni [26]
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b4
Regression of Y1 by X1 (R2=1.000)
rvatio ) 5000
Sumofwei 11,000
DF 9,000 5000
R2 1,000
Adjusted R 1,000 2000
MSE 11,927
RMSE 3454 5 3000 +
MAPE 0,592
DW 0,403 2000
Cp 2,000
AlC 29,059 -
SBC 29,855 " |
PC O'Om 0 1 2 3 4 S L] 8 9
X1
Active Mode!
Conf. interval (Mean 95%) Conf. interval (Obs. 95%)
rce um
Model 1 27499892659 27499892659 2305717,841 <0.0001
Error 9 107,341 11,927
Corrected * 10 27500000,000
Computed against model Y=Mean(Y)
=Source . Value  Standard error T Pr> M erbound (cer bound (95%)
Intercept  -1257,972 2,745 458 324 <0.0001 -1264,181 -1251,763
X1 783,082 0,516 1518 ,459 <0.0001 781916 784,249
Source Value  Standard error t Pr>1  erbound (cer bound (35%)
X1 1,000 0,001 1518,459 <0.0001 0,999 1,001
Observatior  Weight X1 Y1 Pred(Y1)  Residual 5td. residuav. on pred.
Obs1 i 1,725 98,210 92845 5,365 1,553 1,951
Obs2 1 2,368 598,210 596,367 1,843 0,534 1,680
Obs3 1 3,009 1098210 1098323 0,113 0,033 1,435
Obs4 1 3,650 1598210 1600278 -2,068  -0,599 1,231
Obs5 1 4,290 2098210 2101451  -3241 0,938 1,091
Obs6 1 4929 2598210 2601841  -3631  -1,051 1,041
Obs7 1 5,567 3098210 3101447  -3237 0,937 1,093
Obs8 1 6,204 3598210 3600271  -2061  -0597 1,233
Obs9 1 6,840 4098210 4098311  -0,101  -0,029 1,435
Obs10 1 7476 4598210 4596351 1,859 0,538 1,678
Obs11 1 8,110 5098210 5092825 5,385 1,559 1,945
Date of calibration:  3.6.2013
Calibrated by: J Novotny
Checked by: M.Spidla

Obr. B.3b: Kalibracni list talkového snimace p, — strana druhd [26]
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PRILOHA B.4 — SCHEMA ROZMISTENi TENZOMETRU NA SPIRALE

21

Vnltfn{ svéir spirdl

RozmisténT tensometrickych rtzic na spirgle TG2
Tensometrickd razice: 6/120 RY 11

VSechny miry méfeny na povrchu

Vnd8J3T svér splrél

VSechny miry kotovany od vnéj$ich respektive vnitfrnich svart

Obr. B.4: Schéma rozmisteni tenzometrii na spirdle
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PRILOHA B.5 — PREHLED STAVU, KTERE NASTALY BEHEM MERENi — CASOVY PRUBEH
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M Red_Sigma_R9_2 L 1 f Y rr | ! rl i
Red_Sigma_R9_3 75,000 ‘ l- Y i ‘ |"'. L
M Red_Sigma_R15_1 70,000 | —1 ‘ I L "
M Red_Sigma_R15_2 5,000 e | L | e " b ‘
W Red_Sigma_R15_3 R s Iy o o - x mﬂ
Red_Sigma_R18_2 0,000 -
55,000 oo
50,000
c : | | | |
red 45,000
40,000 J ‘ | { J
f T
MPa 35,000 | | | | | | | | |
30,000 | | 42 |
25,000 1 || 13 20 24 29 33 38 46
20,000
15,000 1
10,000 b b k 36 9
5,000 k& k, K‘ e 50 k
0,000 {™ - :
Hp 1,900
Hp 1,300
Hp pl 1,700 -J — 34
Hop 1,600 - - = - - - = - — —
- - | =
: "1 1,500
P
o MPa 1,400 16 0 48
o 1,300 2
M p 1,200 18
Hop1 1,100
O 22
1,000
- 0 27 31
o 0,900
W o 0,800
N p 0,700
Mo 0,600
: pl 0,500
pl .
m 0,400
N 0,300
o 0,200
L 0,100
L 0,000
M pi -0,100
70,0
P 80,0
50,0 12
MW
30,0
we 10
10,0
0,01
o e w6l ) o]

Graf B.1: Casovy priibéh (Gieq, P1, P) - oznaceni vybranych stavii od 7:26 — 13:13
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PRiILOHA B.6 — PREHLED STAVU, KTERE NASTALY BEHEM MERENI - TABULKA

Tab.B.1: Prehled stavii

Oznaceni cas provozni stav Poznamka Vyhodnoceni
stavu
1 7:26 - 7:33 soustroji stoji RK=0%
2 7:33:06 otevieni KU
3 7:35 P=0 MW Najeti na volnob&h bez nabuzeni
4 7:52 P=1 MW Volnob¢h s nabuzenim - ptifdzovani
5 7:55:30 - 07:56:30 zavieni KU
6 8:00 - 8:02 soustroji stoji
7 8:02:50 otevieni KU
8 8:11 najeti na P=1 MW Ne
9 8:11 - 8:17 chod soustroji P=1 MW
10 8:17 ptejeti na P=5 MW Ne
11 8:17 - 8:25 chod soustroji P=5 MW RK=20%
12 8:25 ptejeti na P=10 MW Ne
13 8:25-8:42 chod soustroji P=10 MW RK=26%
14 8:42 piejeti na P=15 MW Ne
15 8:42 - 9:02 chod soustroji P=15 MW RK=31%
16 9:02:30 poruchové odstaveni - zavieni KU
17 9:05-9:16 soustroji stoji RK=0%
18 9:16:28 otevieni KU
19 9:19 najeti na P=20 MW
20 9:20 - 9:30 chod soustroji P=20 MW RK=36%
21 9:30 piejeti na P=25 MW Ne
22 9:30 - 9:41 chod soustroji P=25 MW RK=40%
23 9:41 piejeti na P=30 MW Ne
24 9:41 - 10:05 chod soustroji P=30 MW RK=44%
25 10:05:06 poruchové odstaveni - zavieni KU
26 10:10 - 10:17 soustroji stoji RK=0%
27 10:17:41 otevieni KU
28 10:21 najeti na P=35 MW
29 10:21 - 10:34 chod soustroji P=35 MW RK=49%
30 10:34 piejeti na P=40 MW Ne
31 10:35 - 10:46 chod soustroji P=40 MW RK=53%
32 10:46 piejeti na P=45 MW Ne
33 10:46 - 11:00 chod soustroji P=45 MW RK=57%
34 11:00:07 poruchové odstaveni - zavieni KU
35 11:05 - 11:10 soustroji stoji RK=0%
36 11:10:23 otevieni KU
37 11:13 najeti na P=20 MW
38 11:13 - 12:07 chod soustroji P=20 MW RK=36%
39 12:07 - 12:08 piejeti na P=50 MW Ne
40 12:08 - 12:22 chod soustroji P= 50 MW RK=61%
41 12:22 ptfejeti na P=55MW Ne
42 12:22 - 12:35 chod soustroji P= 55 MW RK=67%
43 12:35 piejeti na P=56MW
44 12:35-12:39 chod soustroji P=56 MW RK=70% (kavitace)
5 12:39 piejeti na P=60MW Ne
46 12:40 - 13:02 chod soustroji P= 60 MW RK=74%
47 13:02 piejeti na P=66MW Ne
48 13:04 - 13:07 chod soustroji P= 66 MW RK=86%
49 13:07 piejeti na P=60MW Ne
50 13:07:53 poruchové odstaveni - zavieni KU
51 13:11-13:13 soustroji stoji RK=0%
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PRILOHA B.7 — VYSLEDKY MERENi — CASOVE PRUBEHY

MW
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Graf B.2: Casovy pritbéh vykonu, stavu kulového uzdavéru (otevien — zavien) a geodetického spadu
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Graf B.3: Casovy pribéh relativniho pietvoreni pri riznych provoznich stavech
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Graf B.4: Casovy priibéh hlavniho pretvorent pii riiznych provoznich stavech
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Graf B.5: Casovy priibéh hlavniho napéti pii riiznych provoznich stavech
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Graf B.6: Casovy priibéh redukovaného napéti pri riizznych provoznich stavech
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Graf B.7: Casovy priibéh tlaku ve spirdle pFi riiznych provoznich stavech
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PRIiLOHA B.8 — VYSLEDKY MERENi — CASOVE PRUBEHY DETAILY
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Graf B.8: otevifeni KU- ¢asovy pritbéh redukovaného napéti, hlavniho napéti, tlaku ve spirdle a vykonu
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Graf B.9: — chodu soustroji- casovy pritbéh redukovaného napéti, hlavniho napéti, tlaku ve spirdle a vvkonu
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Graf B.10: poruchové odstaveni - zavieni KU- casovy priibéh redukovaného napéti, hlavniho napéti, tlaku ve spirdle a vykonu
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Graf B.11: Zavislost redukovaného napéti na tlaku ve spirdle
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Graf B.12: Zavislost redukovaného napéti na tlaku ve spirdle
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Graf B.13: Zavislost redukovaného napéti na tlaku ve spirdle
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Graf B.14: Zavislost redukovaného napéti na vykonu
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Graf B.15: Zavislost redukovaného napéti na tlaku ve spirdle
Poruchové odstaveni (zavreni KU)
100,0
80,0 . ——R2-1-s_red
70,0 - St = R2-2_s-red
— 600 == R2-3-5_red
a ===R9-1-s_red
2, 50,0
B , TS ——=R9-2-s_red
© 400 '* == R9-3-s_red
30,0 =e=R15-1-s_red
20,0 R15-2-s red
= R15-3-s_red
10,0
R19-2-s_red
0,0
1,700 1,720 1,740 1,760 1,780 1,800 1,820
p, [MPa]
Graf B.16: Zavislost redukovaného napéti na tlaku ve spirdle



PRILOHA B — MERENi PRED GENERALNi OPRAVOU wi IEI

p; [MPa]

1,8

1,6

1,4

1,2

0,8

0,6

04

0,2

L Y I B By TR

0 10 20 30 40

provozni stav

50

60

Graf B.17: Tlak ve spirdle pri riznych provoznich stavech
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Graf B.18: Zdvislost redukovaného napéti na tlaku ve spirdle
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Graf B.19: Zdvislost tthlu na tlaku ve spirdle
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PRILOHA B.10 — VYSLEDKY MERENIi — TABULKY (VYBRANE STAVY)

Uvedené vysledky jsou ve tvaru (xj=U).

Kde Xi je vypoctena hodnota pietvoieni (napéti) a U je rozsifena nejistota méfeni.

Uvedenda rozsirenad nejistota méreni je soucinem standartni nejistoty méreni a koeficientu rozsireni k=2, coz pro normalni rozdéleni odpovida
pravdepodobnosti pokryti cca 95%. Standartni nejistota mereni byla uréena v souladu s dokumentem EA 4/02.

Tab.B.2: Vysledky z méreni — soustroji stoji

Stav | Meici body |—2% e & Be & i 5| o a Gred
[MPa] | [pm/m] | [um/m] | [um/m] | [pm/m] [um/m] [MPa] [MPa] [°] [MPa]

R2-1 2,74 | -107 | 022 | 0232331 | 2752331 | -0,14+6,99 | 0,62+6,99 | 86°18'14,9" | 0,567,16

R2-2 3,63 -0,21 -4,17 3,63+23,31 | -4,174+23,31 | 0,55+6,99 | -0,71+6,99 0°26'0,8" 1,0948,55

R2-3 1,42 4,17 1,78 4,17+23,31 | -0,97+23,31 | 0,90+6,99 | 0,06+6,99 47°1'18,4" 0,87+7,64

R9-1 -1,07 0,27 -0,95 0,27+£23,31 | -2,29+23,31 | -0,10+6,99 | -0,51+6,99 | 46°18'394" | 0,47+7,27

R9-2 -0,75 0,22 0,64 0,70+23,31 | -0,80+23,31 | 0,11+6,99 | -0,14+6,99 79°14'3,0" 0,21+8,55

o R9-3 000 0 | 103 | 156 | 20742331 | 0032331 | 048699 | 0.15:6,99 59°5945.4" | 0,42+6,82
R15-1 1,72 | 064 | 346 | 34742331 | -1,73+2331 | 0,68+6,99 | -0,16£6,99 | 92°29'18,4" | 0,77+8,23

R15-2 -1,25 -0,96 0,56 0,75+23,31 | -1,44+23,31 | 0,07+6,99 | -0,28+6,99 | 107°5'44,5" | 0,32+8,26

R15-3 0,15 0,08 1,85 2,25+23,31 | -0,25+23,31 | 0,50+6,99 | 0,10+6,99 | 113°40'48,6" | 0,46+7,26

R19-2 -0,09 0,31 1,02 1,04+23,31 | -0,11+23,31 | 0,23+6,99 | 0,05+6,99 97°36'5,2" 0,2147,24
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Tab.B.3: Vysledky z méreni — otevieni KU

Stav | Meici body [— {0 1 ° o o on x Ored
[MPa] [ [um/m] | [um/m] | [um/m] [um/m] [um/m] [MPa] [MPa] [°] [MPa]

R2-1 -114,95| 201,79 | 359,47 | 372,45+23,31 | -127,92+23,31 | 77,09+10,70 | -3,74+7,53 | 80°44'0,3" | 79,03+11,43

R2-2 58,27 | 219,64 | 311,98 | 316,59+23,31 | 53,66+23,31 | 76,77+9,82 | 34,30+7,09 | 82°23'23,1" | 66,61+8,80

R2-3 28,53 | 190,86 | 365,23 | 365,34+23,31 | 28,42+23,31 |86,28+10,59|31,85+7,02 | 91°1'28,1" | 75,567+9,91

R9-1 104,54 | 156,31 | 140,91 | 160,91+23,31 | 84,53+£23,31 | 42,99+7,82 | 30,65+7,23 | 59°12'55,1" | 38,34+5,90

R9-2 142,33 | 257,56 | 364,01 | 364,10+23,31 | 142,24+23,31 | 93,87+10,57 | 58,03+7,65 | 88°52'1,6" | 82,05+8,42

18 R9-3 1.62 36,44 | 198,84 | 368,39 | 368,43+23,31| 36,40+23,31 |87,54+10,64 | 33,91+7,04 | 90°37'3,2" | 76,45+9,86

R15-1 23,48 | 182,07 | 297,12 | 298,84+23,31 | 21,76+23,31 | 70,47+9,55 | 25,71+7,01 | 85°28'49,2" | 61,77+8,97

R15-2 105,06 | 167,58 | 251,22 | 251,98+23,31 | 104,30+23,31 | 65,37+8,89 |41,51+7,35| 61°21'7,2" | 57,30+7,01

R15-3 149,23 | 203,58 | 230,13 | 232,45+23,31 | 146,91+23,31 | 63,81+8,63 |50,00+7,69 | 80°31'12,3" | 58,15+6,24

R19-2 42,45 | 201,05 | 307,45 | 309,99+23,31 | 39,90+£23,31 | 74,30+9,72 | 30,67+7,05 | 84°25'41,2" | 64,67+8,89

Tab.B.4: Vysledky z méreni — chod soustroji P=30 MW

Stav | Meici body |———f— & e ° o o on z Ored
[MPa] | [um/m] | [um/m] | [um/m] [um/m] [em/m] [MPa] [MPa] [°] [MPa]

R2-1 -108,92 | 212,03 | 352,31 | 369,37+23,31 | -125,99+23,31 | 76,52+10,65 | -3,50+7,51 | 79°18'16,1" | 78,33+11,37

R2-2 64,93 | 224,17 | 300,43 | 307,52+23,31 | 57,83+23,31 | 74,97+9,68 | 34,64+7,10|80°17'37,9" | 64,99+8,59

R2-3 29,56 | 195,59 | 361,99 | 361,99+23,31| 29,56+23,31 |85,58+10,53|31,88+7,02| 90°1'53,8" | 74,92+9,84

R9-1 100,14 | 164,49 | 138,06 | 168,29+23,31 | 69,91+23,31 | 43,68+7,89 |27,78+7,16 | 56°20'9,8" | 38,29+6,24

R9-2 149,26 | 262,81 | 356,82 | 357,28+423,31 | 148,80+23,31 | 92,75+10,46 | 59,07+7,71 | 87°18'34,9" | 81,32+8,22

24 R9-3 1.58 38,20 | 200,91 | 364,97 | 364,97+23,31| 38,20+23,31 |86,87+10,58 | 34,08+7,04 | 90°7'3,5" | 75,81+9,78

R15-1 20,57 | 195,49 | 295,55 | 300,56+23,31 | 15,57+23,31 | 70,44+9,57 |24,40+7,00| 82°23'5,4" | 61,95+9,08

R15-2 114,02 | 177,43 | 242,06 | 242,06+23,31 | 114,02+23,31 | 63,75+8,75 | 43,07+7,42|90°16'29,9" | 56,34+6,72

R15-3 159,04 | 210,68 | 219,88 | 226,55+23,31 | 152,37+23,31 | 62,83+8,55 |50,85+7,74 | 72°32'56,4" | 57,78+6,12

R19-2 42,68 | 204,37 | 304,14 | 307,76+23,31| 39,06+23,31 | 73,72+9,68 | 30,32+7,04 | 83°20'18,4" | 64,18+8,86
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Tab.B.5: Vysledky z méreni — najeti na P=35 MW

Stav | Meici body [— {0 1 ° o o on x Ored
[MPa] [ [um/m] | [um/m] | [um/m] [um/m] [um/m] [MPa] [MPa] [°] [MPa]

R2-1 -110,85| 203,10 | 348,35 | 363,36+23,31 | -125,85+23,31 | 75,14+10,55 | -3,89+7,51 | 79°54'49,0" | 77,16+11,29

R2-2 60,88 | 217,95 | 297,65 | 303,81+23,31 | 54,72+23,31 | 73,90+9,62 | 33,66+7,09| 80°57'9,0" | 64,08+8,58

R2-3 29,10 | 191,34 | 356,28 | 356,28+23,31 | 29,09+23,31 |84,23+10,44 |31,38+7,02 |90°14'10,1" | 73,73+9,76

R9-1 98,65 | 158,58 | 135,50 |162,48+23,31| 71,67+23,31 | 42,46+7,83 |27,79+7,16 | 56°58'12,9" | 37,35+6,12

R9-2 142,98 | 255,01 | 351,52 | 351,81+23,31 | 142,69+23,31 | 91,06+£10,37 | 57,28+7,65 | 87°52'21,2" | 79,73+8,19

28 R9-3 1.5 36,96 | 195,81 | 357,88 | 357,89+23,31| 36,95+23,31 |85,15+10,47 | 33,30+£7,04 | 90°17'13,1" | 74,32+9,69
R15-1 19,73 | 188,60 | 289,70 | 293,89+23,31 | 15,55+23,31 | 68,90+9,48 |23,93+7,00 | 82°57'16,3" | 60,59+8,99

R15-2 108,44 | 171,10 | 239,22 | 239,28+23,31 | 108,38+23,31 | 62,72+8,72 |41,58+7,38|91°11'41,4" | 55,27+6,75

R15-3 153,05 | 204,67 | 217,18 | 222,67+23,31 | 147,56+£23,31 | 61,60+8,51 |49,47+7,69 | 74°18'41,5" | 56,52+6,10

R19-2 41,44 | 199,07 | 298,49 | 301,74+23,31| 38,19+£23,31 | 72,28+9,59 |29,70+7,04 | 83°37'13,0" | 62,92+8,78

Tab.B.6: Vysledky z méreni — poruchové odstaveni (zavieni KU)
Stav | Meici body |———f— & ‘e ° o o o - Ored
[MPa] | [um/m] | [um/m] | [um/m] [em/m] [um/m] [MPa] [MPa] [°] [MPa]

R2-1 -126,78 | 243,67 | 403,42 | 423,59+23,31 | -146,95+23,31 | 87,58+11,57 | -4,59+7,69 | 79°9'49,6" | 89,96+12,27

R2-2 74,00 | 256,32 | 345,44 | 353,21+23,31| 66,22+23,31 | 86,10+10,39 |39,74+7,14|80°31'31,5" | 74,63+9,23
R2-3 33,86 | 221,34 | 413,85 |413,87+23,31| 33,84+23,31 | 97,85+11,40 |36,46+7,03 | 90°22'43,1" | 85,65+10,65

R9-1 117,48 | 189,39 | 160,01 |193,67+23,31 | 83,82+23,31 | 50,50+8,16 |32,75+7,23|56°23'26,9" | 44,37+6,40

R9-2 171,67 | 299,75 | 411,48 |411,76+23,31 | 171,39+23,31 | 106,89+11,36 | 68,06+7,92 | 88°2'59,5" | 93,71+8,92
34 R9-3 1.80 42,35 | 227,63 | 418,16 |418,17+23,31 | 42,33+£23,31 | 99,43+11,48 | 38,72+7,05|90°23'59,8" | 86,81+10,62
R15-1 26,52 | 223,35 | 340,88 | 345,80+23,31| 21,60+23,31 | 81,30+10,27 |28,92+7,01 | 82°55'16,5" | 71,37+9,69

R15-2 130,62 | 203,58 | 281,20 |281,23+23,31 | 130,58+23,31 | 73,94+9,29 |49,60+7,55| 90°53'7,9" | 65,27+7,15

R15-3 183,96 | 244,02 | 259,04 | 265,27+23,31 | 177,72+23,31 | 73,52+9,07 |59,38+7,99 | 74°31'13,3" | 67,57+6,46

R19-2 49,60 | 235,19 | 351,62 | 355,53+23,31 | 45,69+23,31 | 85,21+10,43 | 35,16+7,06 | 83°33'2,0" | 74,17+9,53
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PRILOHA C.1 — PARAMETRY POUZITYCH TENZOMETRICKYCH SNIMACU

Dehnungsmessstreifen U 1-RY11-6/120
| fvain gages " R AR
auges d’extensométrie ™ 6/120 RY11
HBM = 0 IRACPIAT O OB
E‘:,,;';u: 120Q +0.35% 3&«5&" |TII|||I
i a 191 £1.0% AT ST 93410 [10/K]
b: 191 £1.0% LT o L (40°C .. +45°C) § =
c:1.91 £1.0% [ LLl K
s EOT% iy e Aa13724 -
Somkini v 100 T st IR ! i
1 0.7 % Heestotungsios 812061596 e et
o i = U ===
Stani mit

e persation
Temperature compensation: sieel with
Compansation o Mparanre. ace avec

a=10.8[10 /K]

=2
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TrC)
Curve - Curve2 —
Es(T) = -20.16 +1.90 * T -5.06E-02 * T2 +2.29E-04 * T £ (T-20) * 0.30 [pm/m)] + 0.03330 * L * (T-20) [um/m)
A2 teemnischion Do anch QI IR 62, Boi Baachiung dir abwaichonaen Telorssargaten 0 gang der Dot trtreden bee Appl mit chen ey
auch nach VOUWDE 2635 Gaten Sie ber Ruckiragen bine Bastolurmne und Hersteliungucs War o @ bei Terparaturandeung
by Kennlinde 1:  DMS ohne Anschiussbandchen
Al 2CCorcance RE2. VOWDE "
locances e Sosarved 1 cove of e A5 Plavs IHEIS SIS 1 300 rodsron | Kenrllia 2 DUS i Acachuasoandchen (30 ertacha ), Ba gekirzion

Tegt der Terrperaturgang zwischen Kennline 1 und 2. Die numensche
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Obr. C.1: Parametry tenzometrického snimace 1-RY11-6/120 [42]
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PRILOHA C.2 — PROTOKOL O INSTALACI TENZOMETRICKYCH SNIiMACU

Protokoll zur DMS-Installation
Report on strain gage installation

Rapport d'installation de jauges

Installation ausgefiihrt:
Installation done by: (NG

Installation réalisée par :

SPikaLA VT

Messobjekt:
Measuring object: £10LA: @=) 1~1. 1-2;
2 ( Lo b

Objet équipé :  4-3; €~ 6-2; 63
-2, 21-2, "‘, 45-1

. lebstoff:

dhesive: Y (O

wdhésif :

Iptische Messstellenpriifung:
.ptical inspection of the installation:

“ontrole optique de I'installation ;

zlektrische Messstellenpriifung:

Isolationswiderstand:
. . 1¢) )
Insulation resistance: ~> 290MJU

Résistance d'isolement :

Schutzabdeckung: 5\, 1) ¢
Protective coating: \/0/W WM. NE

Produit de protection :

Hottinger Baldwin Messtechnik GmbH

Im Tiefen See 45 4293 Darms Germany
Tel: +49 6151 ax: 4 0

ViLEmTg  DOKS

Datum:
Date: 20 5 10644 —71.5

Date :

Installationsbedingungen:

€= (197 )°C

Conditions d'installation des jauges : 2 V. = ( Ry = 'i) C/C

Conditions of installation:

Verschaltung:
Electrical connection: & )

S VO (op
Raccordement électrique :

)k — V PORADKV

Electrical inspection of the Controle électrique de

installation: I'installation :
Durchgangswiderstand:
Current-flow resistance: [ = (/f f")/ S~ -‘;ZU,, ’3) JU

Résistance actuelle :

Bemerkungen:
Comments: O. k V fOhaokv

Commentaires ;

measure and predict with confidence

Obr. C.2: Protokol o instalaci tenzometrickych snimacu 1-RY11-6/120 [42]
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PRILOHA C.3 — VYSLEDKY KALIBRACE TLAKOVEHO SNIMACE P,

Datum kalibrace:
19.5.2014 a22.5. 2014

Podminky okoli:

teplota vzduchu béhem kalibrace nevybocila z mezi (20+£2)°C, relativni vlhkost nepiekrocila

80%

Pouzité tlakové medium:
destilovana voda

Kalibroval:
Pavel Dokoupil

Pouzitého mériciho a kalibraéniho zarizeni:

Nazev a typ zafizeni Vyrobce Identifikace Parametry
Tenzometricky snima¢ tlaku
PP5 VTS Zlin S.N. 111 Rozsah 0-5 MPa
Digitalni zdznamové zarizeni
DV 803 EMS IP192.1.1.71 =400 Hz
Kalibraé¢ni zarizeni
Digitalni referencni tlakomér XP2i Crystal Pressure | S.N. 463665 Ttida presnosti 0,02%

KL - 190111

Hydraulicka kalibra¢ni pumpa PGXH

Beamex

Rozsah 0 — 70 MPa
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b4
Tab.C.1: Vysledky kalibrace — namérené hodnoty
ps pi
19.5.2014 22.5.2014
1.sada | 2.sada | primér | l.sada | 2.sada | primér
[MPa] [mV]
5 4818 4807 4812 4785 4776 4780
4,5 4336 4326 4331 4307 4298 4302
4 3854 3846 3850 3828 3821 3824
3,5 3372 3365 3369 3350 3343 3346
3 2891 2884 2887 2871 2865 2868
2,5 2409 2404 2406 2393 2388 2390
2 1927 1923 1925 1914 1910 1912
15 1445 1442 1444 1436 1433 1434
1 964 961 962 957 955 956
0,5 482 481 481 479 478 478
0,1 96 96 96 96 96 96
0 1 -2 -1 -30 40 1
6000
5000
4000 /
S /
£ 3000
= 19.5.2014
——-22.5.2014
2000
1000
0
1 2 3 4 5 6
ps [MPa]

Graf C.1: Vysledky kalibrace — grafické vyjadreni
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PRILOHA C.4 — SCHEMA ROZMISTENi TENZOMETRU NA SPIRALE

Sekce 1 Rozmfsténi tensometrickfch ruzic na spirdle TG2
] Tensometrickd ruzice: 6/120 RY 11
0 STV 15 p
; VSechny miry méfeny na povrchu
N ’ 1/% 2%54 Koty jsou pro ndzornost posunuty na vedlejsT segmenty
490"& 1242 83>

0/2 1/2 Sekce 1 — segmenty 0 az 1
i % Sekce 2 — segmenty 2 az 6
. 4
N\ Sekce 3 — segmenty 7 az 17
Detail A

Sekce 2

Sekce 3

< Detail B

.Wfﬂ\“/z

11/3

AL b/

Obr. C.3: Schéma rozmisténi tenzometrii na spirdle
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PRILOHA C.5 — PREHLED STAVU, KTERE NASTALY BEHEM MERENi — CASOVY PRUBEH

21.05.2014 11:30:00.000 21,05.2014 12:00:00.000 21,05.2014 12:30:00,000 21.05.2014 13:00:00.000 21.05.2014 13:30:00.000 21.05.2014 14:00:00.000 21.05.2014 14:30:00.000 21.05.2014 15:00:00.000 21,05.2014 15:30:00.000
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Red_s-6_1 105
B Red s-5_2 100
M Red_s5_3 5 "',
M Red_s-11_1 % |
M Red 5112 s
M Red 113
M Red_s-15.2 &0
75
70
Gred &5
60 Jo L
55 I
MPa 50
45
40
3
0
25
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P2
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MW 4010 6

0,0

tw 1 (B8] slale] sl o]f

Graf C.2: Casovy pritbéh (Gieq, P2, P) - oznacent vybranych stavii od 11:22 —15:40
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PRIiLOHA C.6 — VYSLEDKY MERENi — CASOVE PRUBEHY

MW

21.05.2014 11:30:00.000

21.05.2014 12:00:00.000
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Graf C.3: Casovy pritbéh vykonu a spadu
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Graf C.4: Casovy pribéh relativniho pretvorent pri riiznych provoznich stavech




PRILOHA C — MERENi PO GENERALNIi OPRAVE e E
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Graf C.5: Casovy pritbéh hlavniho pretvoreni pri riiznych provoznich stavech




PRILOHA C — MERENi PO GENERALNi OPRAVE ot E

HN_s-0_2-1
HN_s-0_2-1
HN_s-1_1-1
HN_s-1_1-1
HN_s-1_21
HN_s-1_2-1
HN_s-1_3-1
HN_s-1_3-1
HN_s-6_1-1
HN_s-6_1-1
HN_s-6_2-1
HN_s-6_2-1
HN_s-6_3-1
HN_s-6_3-1
HN_s-11_1-
HN_s-11_1-1
HN_s-11_2
HN_s-11_21
HN_s-11_3-
HN_s-11_3-1
HN_s-15_2
HN_s-15_2-1

O
o]

[MPa]

21.05.2014 11:30:00.000

21.05.2014 12:00:00.000 21.05.2014 12:30:00.000 21.05.2014 13:00:00.000 21.05.2014 13:30:00.000 21.05.2014 14:00:00.000 21.05.2014 14:30:00.000

21.05.2014 15:00:00.000

21.05.2014 15:30:00.000

140
136
135
133
130
128
125
123
120
118
118
113
110
108
105
103
100
98
95
93
80
88
85
83
80
78
s
73
70
63

65
83
80
58
53
50
48
45

43
40
38
35
33

30
23

25
23
20
18
15
13
10

3

5
3
0
-3

tira) (B8] BlE[E] ] 8 lF]

L |

Graf C.6: Casovy priibéh hlavniho napéti pri riznych provoznich stavech
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Graf C.7: Casovy pribéh redukovaného napéti pri riznych provoznich stavech
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Graf C.8: Casovy pritbéh tlaku ve spirdle pii riznych provoznich stavech
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PRIiLOHA C.7 — VYSLEDKY MERENi — CASOVE PRUBEHY DETAILY
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Graf C.9: ofevieni KU (najeti na P=35 MW) - casovy priibéh redukovaného napéti a tlaku ve spirale
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Graf C.10: provozni odstaveni - zavieni KU- casovy priibéh redukovaného napéti, hlavniho napéti, tlaku ve spirale a vykonu
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Graf C.11: simulace havarijni odstaventi - casovy priubéh redukovaného napéti, hlavniho napéti, tlaku ve spirdle a vykonu
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Graf C.12: otevieni KU - zavieni KU- ¢asovy pribéh redukovaného napéti a tlaku ve spirdle (porovnani méricich bodii)
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PRILOHA C.8 — VYSLEDKY MERENi — POROVNANi MERENYCH MiST
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Graf C.13: Zavislost redukovaného napéti na tlaku ve spirdle
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Graf C.14: Zavislost vihlu na tlaku ve spirdle
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PRILOHA C.9 — VYSLEDKY MERENi — TABULKY (VYBRANE STAVY)

Uvedené vysledky jsou ve tvaru (xi£U).

Kde Xi je vypoctena hodnota pietvoieni (napéti) a U je rozsifena nejistota méfeni.

Uvedenda rozsirend nejistota méreni je soucinem standartni nejistoty méreni a koeficientu rozsireni k=2, coz pro normalni rozdéleni odpovida
pravdepodobnosti pokryti cca 95%. Standartni nejistota mereni byla uréena v souladu s dokumentem EA 4/02.

Tab.C.2: Vysledky z méreni — provozni odstaveni soustroji — zaviceni KU

Stav | Meici body | b i Ce o o il o * Ored
[MPa] | [um/m] | [um/m] | [um/m] [um/m] [um/m] [MPa] [MPa] [°] [MPa]

0-2 58,03 187,62 269,34 272,02+24,57 55,35+24,57 63,43+8,80 30,10+7,10 83°37'8,4" 54,96+7,75
1-1 116,41 289,88 489,92 490,39+24,57 115,94+24,57 115,42+11,85 57,81+7,37 92°2"2,65" 99,96+10,26
1-2 92,54 213,52 280,40 284,21+24,57 88,72+24,57 68,31+8,94 38,24+7,23 81°58'1,76" 59,30+7,43
1-3 49,31 154,40 250,56 250,66+24,57 49,21+24,57 58,34+8,55 27,34+7,08 88°43'52,9" 50,55+7,56
6-1 137,15 301,34 505,57 506,66+24,57 136,07+24,57 120,32+12,11 63,31+7,50 93°6'5,68" 104,25+10,30

4 6-2 1,70 111,13 198,33 318,29 319,58+24,57 109,85+24,57 77,48+9,38 45,21+7,34 94°29'32,9" 67,41+7,67
6-3 43,05 158,32 268,42 268,45+24,57 43,02+24,57 61,84+8,75 27,16+7,07 89°20'36,8" 53,68+7,88
11-1 36,28 157,21 294,79 295,05+24,57 36,01+24,57 67,22+9,07 27,37+7,05 91°50'36,6" 58,55+8,33
11-2 109,30 177,81 239,34 239,43+24,57 109,21+24,57 59,82+8,43 39,79+7,33 88°27'47,7" 52,74+6,53
11-3 35,37 204,65 303,00 307,62+24,57 30,75+24,57 69,64+9,23 27,04+7,05 82°34'42" 60,81+8,57
15-2 87,87 138,41 238,11 242,03+24,57 83,95+24,57 58,73+8,46 34,41+7,21 99°3'38" 51,11+6,91
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Tab.C.3: Vysledky 7 méreni — soustroji stoji

Stav | Mafici body P2 ba & & & gl S| ol o Ored
(MPa] [ [um/m] | [um/m] | [um/m] [um/m] [um/m] [MPa] [MPa] °] [MPa]

0-2 3,12 2,54 0,50 3,31+24,57 0,31+24,57 0,75£7,02 | 0,29+7,02 14°36'38,7" 0,65+6,56

11 15,98 12,19 11,64 16,51+24,57 11,10424,57 4,36+7,03 3,53+7,02 161°41'20,5" | 4,01£5,13

1-2 0,11 1,23 0,68 1,31424,57 -0,75+24,57 0,24+7,02 | -0,08+7,02 56°18'35,7" 0,29+8,37

1-3 2,35 9,47 2,77 9,47+24,57 -4,36+24,57 1,79+7,02 | -0,33+7,02 45°52'11" 1,98+8,20

6-1 13,25 5,39 2,06 13,69+24,57 1,62+24,57 3,12+7,02 1,26+7,02 168°58'17,4" | 2,71+6,48

6 6-2 0,02 -0,81 -11,89 -0,35 10,72+24,57 -11,89+24,57 1,57+7,02 | -1,91+7,02 134°25'6,15" 3,0248,59
6-3 2,62 1,64 6,35 7,88+24,57 1,08+24,57 1,80+7,02 | 0,76+7,02 118°21'1,16" | 1,57+6,41

11-1 5,31 1,08 2,63 7,16+24,57 0,78+24,57 1,63+7,02 | 0,64+7,02 147°26'4,67" | 1,42+6,51

11-2 5,64 0,08 3,87 9,51+24,57 0,00+24,57 2,09+7,02 0,63+7,02 140°21'30,5" | 1,86+6,90

11-3 2,87 8,23 3,35 8,24+24,57 -2,02+24,57 1,68+7,02 | 0,10+7,02 46°19'44,9" 1,63+7,70

15-2 10,60 7,87 2,16 10,86+24,57 1,90+24,57 2,51+7,02 1,13+7,02 9°42'54,1" 2,18+6,28
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Tab.C.4: Vysledky z méreni — otevieni KU — najeti na P=10 MW

Stav | Méfici body P - ° - ! o i o * O
[MPa] [um/m] [um/m] [um/m] [um/m] [um/m] [MPa] [MPa] [°] [MPa]

0-2 57,43 186,70 267,75 270,48+24,57 54,70+24,57 63,0548,78 29,86+7,10 83°32'31,6" 54,63+7,73
1-1 116,45 288,32 505,59 506,91+24,57 115,13+24,57 119,00+12,12 58,72+7,37 93°19'37,9" 103,06+10,54
1-2 91,18 209,98 276,06 279,74+24,57 87,50+24,57 67,25+8,89 37,68+7,22 82°2'37,3" 58,38+7,39
1-3 52,26 152,42 246,55 246,59+24,57 52,22+24,57 57,64+8,51 27,73+7,09 89°6'39" 49,93+7,46
6-1 135,92 296,48 494,42 495,39+24,57 134,94+24,57 117,78+11,93 62,32+7,50 92°58'33,8" 102,05+10,13

7 6-2 1,66 111,67 186,85 313,14 316,33+24,57 108,48+24,57 76,67+9,34 44,70+7,33 97°7'3,5" 66,71+7,64
6-3 46,23 158,14 264,41 264,45+24,57 46,20+24,57 61,1748,71 27,5947,08 89°15'32,6" 53,06+7,78
11-1 37,50 161,02 301,55 301,82+24,57 37,23+24,57 68,7949,16 28,08+7,06 91°50'31,9" 59,91+8,40
11-2 108,46 176,02 236,55 236,64+24,57 108,36+24,57 59,15+8,40 39,42+7,33 88°25'42,9" 52,17+6,50
11-3 37,90 199,70 296,86 300,83+24,57 33,92+24,57 68,35+9,14 27,29+7,05 82°59"28,9" 59,59+8,43
15-2 87,22 139,03 232,95 235,93+24,57 84,24+24,57 57,41+8,39 34,07+7,21 98°324,7" 50,00+6,82




PRILOHA C — MERENi PO GENERALNIi OPRAVE

Tab.C.5: Vysledky z méreni — provoz soustroji P=60 MW

Stav Mgéfici body P2 ba & Ee & Eil o ol a Gred
[MPa] [um/m] | [um/m] | [um/m] [um/m] [um/m] [MPa] [MPa] °] [MPa]

0-2 58,98 182,56 253,84 |257,29+24,57 | 55,53+24,57 | 60,21+8,63 | 29,17+7,10 | 82°29'20,5" | 52,15+7,55

1-1 120,35 283,09 479,59 |480,39+24,57 | 119,55+24,57 | 113,46+11,70 | 57,95+7,40 | 92°412,25" |98,27+10,06

1-2 91,19 202,21 260,40 |264,43+24,57 | 87,16+24,57 | 63,86+8,71 | 36,59+7,22 | 81°19'53,8" 55,50+7,17

1-3 51,99 148,71 236,13 |236,24+24,57| 51,87+24,57 | 55,34+8,39 | 26,98+7,09 | 88°33'16,7" | 47,93+7,33

6-1 139,61 289,10 470,89 |471,68+24,57 | 138,82+24,57 | 112,82+11,56 | 61,61+7,52 | 92°47'4,28" | 97,84+9,70

9 6-2 1,59 114,11 181,13 294,80 |297,76+24,57|111,15+24,57 | 72,77£9,11 | 44,06+£7,35| 97°14'21,4" 63,49+7,33
6-3 4725 | 15591 | 25507 |25517+24,57 | 47,15+£24,57 | 59,19+8,60 |27,19+7,08 | 88°4131,6" | 51,32+7,65

11-1 40,35 150,46 260,24 |260,24+24,57 | 40,34+24,57 | 59,86+8,66 |26,03+7,06 89°5721" 51,98+7,82

11-2 111,69 172,22 220,80 |221,12+24,57|111,37+24,57 | 55,94+8,24 | 39,06+£7,35 | 86°52'33,4" | 49,70+6,25

11-3 39,95 197,56 284,58 |289,57+24,57| 34,96+24,57 | 65,95+9,01 | 26,78+7,05 | 81°57'9,93" | 57,45+8.27

15-2 86,86 135,82 220,11 |222,41+24,57| 84,56+24,57 | 54,46+8,25 | 33,25+7,21 97°25'35" 47,54+6,63
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Tab.C.6: Vysledky z méreni — simulace havarijniho odstaveni soustroji

Stav Méfici body P2 ba & Ee & Eil G o a Gred
[MPa] [um/m] | [um/m] | [um/m] [um/m] [um/m] [MPa] [MPa] [°] [MPa]
0-2 68,66 220,24 | 312,36 |315,93+24,57 | 65,08+24,57 | 73,73+£9,34 |35,13+7,13 | 83°8'39,8" 63,87+8,21
11 137,66 | 343,54 | 593,55 |594,61+24,57 | 136,59+24,57 | 139,69+13,54 | 69,23+7,51 | 92°45'50,3" | 120,98+11,76
1-2 109,20 | 246,61 | 322,17 |326,57+24,57 | 104,80+24,57 | 78,68+9,47 |44,57+7,31| 81°54'8,71" | 68,34+7,84
1-3 61,03 178,01 289,87 |289,90+24,57| 61,00+24,57 | 67,74+9,01 |32,52+7,12 | 89°21'31,5" 58,68+7,91
6-1 164,16 357,29 587,98 |588,81+24,57|163,33+£24,57 | 140,18+13,45 | 74,72+7,71 | 92°31'58,8" |121,49+11,38
10 6-2 1,93 136,02 226,27 369,20 |372,14+24,57 | 133,08+24,57 | 90,56+10,09 | 53,79+7,48 | 96°21'56,3" 78,89+8,18
6-3 52,69 186,70 | 312,41 |312,48+24,57| 52,62+24,57 | 72,15+9,29 |32,17+7,09| 89°5'6,9" 62,60+8,33
11-1 48,01 | 192,26 | 336,83 [336,83+24,57 | 48,01+24,57 | 77,20+9,61 |32,76+7,08| 90°1'53,9" | 67,11+8,73
11-2 131,35 214,77 280,07 |280,62+24,57|130,80+24,57 | 70,30+8,90 |47,25+£7,47| 86°3127,2" 62,07+6,85
11-3 44,64 239,55 353,21 |358,47+24,57 | 39,384+24,57 | 81,38+9,90 |32,29+7,06 | 82°3724,4" 70,98+9,14
15-2 103,05 | 167,11 | 278,43 |281,56+24,57 | 99,92+24,57 | 68,47+8,91 |40,53+7,28| 97°3224,9" | 59,63+7,24




